


A. X. LLlaxmeirctep

[[eomeTpuyeckmne 3agauu
Ha 9K3aMeHax
Yactb1. [nannmetpus

NOCOBUE ANns LWKONbHWUKOB,
ABUTYPUEHTOB WU MPENOOABATENEN

C.-Netepbypr
Mockaea

2015



VIOK 373.167.1:512
BBK 22.141171.6
I 32

Peapxrop:

Kanmnar nell. Hayx, nouest Kadeapn
marematugd MAOO A, B. Cemenosn.

PexoMenRaoBaH0

MOCKOBCKHM MHCTHTYTOM OTKpbiToro obpazosanus (MHOO)
¥ MOCKOBCKHM LIEHTPOM HENPepHIBHOTO MATEMATHYECKOIO
obpazopaumns (MITHMO) B xawecrse rocobus wia IIKOALHAKOB,

aGUTYpHEHTOR ¥ rpenonaBareedf.

IMlaxmeitcTep A.X.

IOI32 TeoMerpuueckHe 3a1a4H Ha sk3ameHax. Jacts 1. TInanumerpus /
A X, ITaxueiicrep — CI16.: «Ferpornud» : «Buxropust nmoc» : M.
Hanarenscreo MOHMO, 2015.—392¢c.: unn.—

ISBN 978-5-98712-083-5, ISBN 978-5-91673-155-2,
ISBN 978-5-4439-0347-7.

JanHoe nocobue mpeaHasHaveHo A8 YRIyGASHHOTO H3YUeHNS KON~
HOTO KYPCa MATEMATHEH, CONEPKHT GObIIO0E KOMHUSCTBO PAIHOYPOBHEBOTO
1peHMpPOBOTHOTO MaTepHana. B xHure npeacTanieHa nporpaMma Aias npo-
BEICHMA IMEKTHPHHX KYPCOB B NpOQMNIBHKX A NpeanpoGuaabHbIX K1accax.
Tocobre aapecoBaHO MEPOKOMY KPYTY yIamMXCH, aGUTYPUEHTOB, CTYIEHTUB
nesarorHYeckix By3os, yunreneit.

YIK 373.167.1:512
BEK 22.141x71.6

ISBN 978-5-98712-083-5 («Ilerpormud») © Mlaxmeiicrep A.X.,, 2015
ISBN 978-3-91673-155-2 («Brxropus nmoc») © Kynuxos 10.H., obaoxxa, 2011
ISBN 978-5-4439-0347-7 (MIIHMO) © 000 «lerporm», 2015



Iocenwaemcs namamu 3acayxennsix
ywumeneti Poccuu :

Bopuca I'epmanosuna Juea
Hocugpa Sxoeresuxa Bepebeiivuxa
Apona Pysumosuua Maiizenuca
Taucuu Heanosnwt Kypcuw
Bradumupa Jleonudoeuna Hrsuna

IIpeancaobne

TIpeznaraeMas cepys KHUT aZPeCcOBaHa IIHPOKOMY KPYTY YUalIHXCA
CpedHHX KO, KNAcCOB ¥ IIKOJ C YINYONeHHBIM H3ydeHHeM MaTeMa-
TUKH, a0UTYPHEHTOB, CTYZEHTOB NeJarorudeckux By3oRB, yuuTenei.

KHHr# MOXHO HCTIONB30BaTh KaK CAMOCTOATENbHREIE YUeGHRIe TOCO-
Ous (camoyHnTEH), KaK 33 aHUHHUKH 110 ZaHHO TeMe ¥ KaK COOpHUKY
AUTaKTHIECKHX MaTepuaaoB. Kaxzas kHHra CHaGxecHa mporpaMmoil
3NEKTHBHOIO Kypca.

JAnga yuamuxca MOXHO NIPEIIOXHTD CAEAYIOMYIO CXeMY pPaboThl: Ipo-
YHTAB BCTYILICHHE H PACCMOTPEE IIPHMEPHE peIllleHHA, CAMOCTOATE b-
HO pelnaTh TPEHHPOBOYHBIe PAGOTHI, 3aTEM IOCMOTPETH PEHMICHHA |,
OCMEIC/THB HX, IOIIPOGOBATh PEIIHTL IPOBEPOYHBIE paboTh, IIpoBepAs
HX pEHIEHHs 110 KHHUre M T.X,

KHHTH MOJIHOCTHIO MIOZXOAAT AN CAMOCTOATENABHOIO OBNaTeHHA TOl
WIH MHOl TeMoll ¥ pacCYNTaHM Ha MOCNeZ0oBaTeNpHOE 06yyeHne oT
HAYAJALHOTO YPORHA KO YPOBHS, HEOOXOMMMOro aGUTypPHEHTAM.

Lns yaureneli 3TH KHUTHA IPEEOCTAaBARIOT INMPOKMiA Bribop mpueMos
H MeTOROB paboTh:

310 MOryT OBITE 33XaHAA YIALIUMCS IS CAMOCTOATENbHOM paboTh
€ MOCASEYIOIIUM KOHTPOJIEM YIHTENA.

BoaMoXHO HCIONb30BaHNE KHUIH KAK 3aJaYHUKA KA paﬁom B Kmac-
ce U Z)is ZOMANTHHX 3aJaHuil.

IopGop MaTepkana mosBoNAeT cyllecTBeHHo NHddepeHnNpoRaTh
YpoBeHb TpefoBaHMit K YUalIHMCA NP NPoBelleHHY KOHTPONbHBIX
H 3aYeTHIX paboT.

‘YpOReHb CHIOXKHOCTH M 00heM MaTepHaia B KHUTaX CepuH, 6e3yCIOBHO,
H30HTOYEH, H YYUTeMb ZOMKXEH CaM BROHPATh CIOXHOCTE H 00BEeM
MaTepHaa B COOTRETCTBHH C BO3MOXHOCTAMH YUalINXCs H 3aJa9aMH,
CTOAIMHMMH fIepe] HUMM.

A, X, Maxmeticrep



IIpeanciaonue peaaxkTopa

IMepen BamMu YHUKaNbHast KHHra «[eoMeTpHueckne 3agauM Ha IK3a-
meHax. Yacts I. Ilnanumerpus». Cepun «MareMaTHEA. DAEKTHBHHE
KYPChi» IO INKOABHOMY KYPCY AN Te€X, KTO X09€T YIUTCA H MOXET
Hay4YMThLCA. B AeliCTBHTENPHOCTH 3TO YANBHTENbHAA SHIHKIOTICANA
Pa3MHYHBIX METONOB DEIIEHHS 3a1ad, KNAJoBasd NeJarora4eckoro
H METOZAYECKOTO OIMbITa NPEenoiaBaBns CIOXHHX TeM IKOALHO-
rO Kypca MaTeéMaThKH. DTO HacTORMIUI caMOyUHTeNsb, B KOTOPOM
¢ «Pa3HEIX MO3ALMI» PacCCMAaTPHBAIOTC OCHOBHBIC MACH PENICHUs
TeOMeTPAYESCKHX 3aZadY MO IJIAHHMETPHU. DTO roTobpie 3aHATHA
MaTeMaTAYeCKAX KPYXKOB i GaKynbTaTHBOB IO UHTEPECHHIM MaTe-
MaTH4ecKUM TemaM. Bonbiroe KonmdecTso pa3HoOOpasHmIX 3anad,
METOAOB Z0KA3aTe/LCTBA, UHTEPECHHIX NITaHUMeTpHYeCKUX pakToB
H TCOPEM NO3BOMHT YUALIEMYCH «IIPOYYBCTBOBATS», TEOMETPHUSCKH
00pa3HO NPENCTABUTh H «yBUAETH» HX eCTECTBEHHOE NIPUMEHEeHHe.

KHura anpecosana IUPOKOMY Kpyry YMTaTeneii:

- UHTepeCyIoIIEMYCA YYeHHKy 06bIYHOrO Knacca;

- y4eHHKY NpohHILHOTO HJIH CIELIMAMH3HPOBaHHOTO KJacca;
= CTYIeHTY, U3yJalollleMy BRICIIYI0 MaTEMATHKY;

- YUMTEJO, IPeNOoAAICIIEMY HIKONBLHDBIH KYPC MATEMAaTUKH.

IeHHOCTE KHHIH 3aKJICYaeTCA B TOM, YTO PELIEHHBIMH 3aJaHHAMH
TNPUXOANT MORHMABHME TPYAHBIX K51 BOCTIPHATHA MaTeMAaTHYECKHX
TIOHATHH, H3y4aeMsIX B IIKoJie. MHorne hakTH 11 HAEH, 3a10KEHHEE
B CHCTEMY 3afa4, TPeHHPOBOTHBIX, CAMOCTOATENbHHX, 6€3YCIOBHO,
MOTYT OBITh MCTIOJIB30BARBI A1 MMOATOTOBEN K 3K3aMEHAM, TBOPYE-
¢KuM paGoTaM B oNMAMOAagaM.

Kenarensno nogpoduo palobparecs B KPaTKOM TEOPETAYSCKOM Ma-
Tepuaie, paCCMOTPEHHOM B KaueCTse NNOBTOPEHUA B IIEPBhIX Maparpa-
¢ax KHATH, a 3aTeM 06paTUTE 0c00e BHHMAaHUE Ha JOKA3ATEALCTBRA:
BHIOENHTS: ZNA cebd, 4TO JaHO, YTO HeoOXOZHMO ZOKAa3aTh, KaKoi
yepTeX Haubojee TOYHO OTpaxkaeT yCnoBUSA 3aJauu.

CyimecTpeHHO noMoraer npy ofyveHHH pellleHHI0 3aAa4 Gonblnoe
KONHYECTBO NabopaTOpPHBIX, OAHI-CAMOCTOATENBHAIX, YIpaXHeHHI
Ha TOTOBRIX YePTEXKaX, 3an1aU-NOBYIINCK, CAMOCTOATENBHRX H TPEHU-
pOBOYHHX paborT.

IInapoMepRas paboTa c MaTepHanaMu KHHT STOM CepuH BMECTE C Ma-
TEpHaNaAMH yqeﬁnux METOOHYCCKHX KOMIINIEKTOB OAcT HaHGOJ'I‘le.IHﬁ
Stbd)EKT NMOHHMAHHA H YCBOEHHA COFEPXaHHA INKONBHOIO Kypca
MaTeMaTHKH.

A. B. CemeHOB



IporpamMmbl 3JJeKTHBHEIX KYPCOB
Ans yqamuxcs 8-11 kiaccos

DaexTaeabiil Kype Nel., 25 ypokos (8 xiacc)

NeNe | Haipanme TeMbl

yporos | B ckobxax yKasaHH HOMepa 3aRaHuit

1-4 TpeyroAbHAKN B BAPAINENOTPAMMBL (ctp. 13-27)
TpusHaRY paBeHCTBA TpEYroabHEKOB. [TapanienbHbe npaMele.
Mengane, GUCCEETPHCH, BLICOTH TPEYTOILHWEA HX CBOHCTRA. Yern-
PEXYTONLHEKI: NApaUIeNOTpaMM, poMG, NPAMOYTONLHEK, KBAOpar,
CBOICTBA B DPHIHAKH,

5=10 | 3amauw Ha BokasarenscTso. Mozenmponanue yerosuti (crp. 28-70)
(1,3,5,6,8,10,11, 12, 15, 16, 18, 21, 23, 24, 25),

11-15 | Teopema Danecn, nonobre {crp. 71 - 85)
OKPYXHOCTD ¥ NPAMAY, BIHCAHHBIE H UEHTPAIBHHE YL, CBOHCTBA
EACAETENBHHX K OEPYXHOCTH, TPEYTOJILHME M OKpYyXHOCTD. [TpusHa-
X NoZoGHA TPeYTOILHUKOB, RoA0GHe pasmHLX Guryp.

16-20 | Npaxreeyul (2,3,6,7,8,9) (cTp. 76 - 100)
Jlaboparopnag padota 1
Npakrueym 2 (1,2,3,4,5)

21-25 | MaGoparopras pafiora 1 (c1p. 137-164)
Dopuynn Iiowaedt TpeyrobHHEA, MApawneNorpaMMa,
9eTHPEXYTONLANEA (Q€pe3 THATOHANH),

DaexTasabiii Kype Ne2. 20 ypokos (9 Knace)

1-2 CamocToarensuad pabora 1 {c1p. 109)
Tpanenas (cTp. 166 —169)

3-7 Dpacxmueym 4 (1,2,3,4,5,7,8) (ctp. 170 - 188)
Tpenuponounas pabora 1 {1 (a, 8,1, 1),2,3) {ctp. 111)
CamocTosrensuag pafora 2 {cTp. 165)

8-10 | Merpmeckite COOTROMICHAN B OKPYKBOCTH (cTp. 200 - 238)
IIpaxTacyM 5 (2, 4, 5)

11-15 | Tpemapopommas padora 2 (1,2, 3, 4) (cTp. 189 - 190)
BaBn-caMocTofTeAbHbIe padoTHl (JaCTHYHO) {ctp. 235)
JaGoparopuas paora 1 (Jacrauno) {ctp. 110)

16-20 | Cpeanue senwanns! {1,2,3) (cTp. 239 - 260)
Tlpacraeym 6 (2, 4,5)

Tpenuponounas padora 3 (1, 4) {crp. 218)
Camoctosrensuas pabora 3 (Mogeanposange...) (cTp. 193 -229)




DpexTupanil Kype N23, 20 ypoxop (obobmenne)

NeNe | Hassaawe TemMu
ypokos | B ckofxax yxasaHH HOMepa 3alaHHit

1-5 Teopra (o606meHne N3 pasHHX Pa3ReNoB):

TpeyronbHHKH — CBOHCTRA, NPHIHAKA PAaBCHCTRA.
YeThipexyronkHHEM — CBOKCTBA, NPHIHAKH.

OXpyYXHOCTE H MHOTOYrONnbHMKH, ITonoGre, Mpu3HaKK, CBOHCTRA.
IMnomanw uryp. HpapwikbHEE MHOTOYTONBHHEM.

6-10 | Tpenuposo'nas paborad (1,2, 4) (cp. 261 - 263)
Tpennponognas patiora 5 (2, 4)

11-15 | MerpavecEne COOTROMEHNN B OKPYAHOCTH (c1p. 200-217)
IIpakTHKym™ §
16—20 | Hrorosan camocTosmensaas pabora 1 (2, 5,7, 8, 10) (c1p. 341-355)

Hrorosas camocrosTenshan pabora 2 (1,3,5,6,8,9,10)
Hroronas camocTogrensuan pafora 3 (1,2,3,6,7, 8, 10)
IIporpamma paspaGoraHa no MarepyuanaM KHHIH 3acyXeHHBM YaHTeneM PO
E.B. Tupmuyem,

Arropexmit snexTunnnii xype Nel1. 58 - 66 ypoxos

NeNe | Hassanne Temsl.
ypokos | B cxobxax ykasaHB HoMepa 3alaHHH

1-2 Beenenue {crp. 9-12)
3-4 OCHOBHHIE ONPENENCHUA H TEOPEMH {cp.13-27)
(+1)

5-6 322294 Ha JOKAIATEALCTEO (ctp.28-41)

(+1) | OcobenHocTn MoNeNnApOBaHNA
TEKCTOBHIX yenopntt sanau (6, 12, 13, 15, 17, 20)

7-10 ; Pemesne 33389 HA AOKASATEABCTHO (crp. 42-70)
(3,6,7,9,11,14, 18,21, 22, 23, 24, 25),

OCTA/ILHHE — JaflaHHE HA [OM

11-12 | Teopema ®axeca, nogobue (c1p. 71-85)
{+1) TpUroHOMeTpHYECEHE OTHOWEHHSA: B NIPAMOYTONBHOM
TpeyroibHEEe, B Tpeyronsauke {1,2,3,4,5,6)

13-15 | Npaxmuxyn1 (2,3,4,6,8,10) (crp. 88 -108)
(+1) {1,5,7,9) — sapnanue Ha IOM

16—18 | MeTpH1eckne oTHORICHHA B MPAMOYTOILHOM (ctp. 124 -152)

TPeyroIbENKe
TIpakrukym 2 (1,2,3,4,5)
Teopema Crwoapra




NeNe | Haspanse TeMm
ypoxos | B ckoGKax yKa3aHE! HOMepa 3a1aHui
19-23 | Hpaxmaxym 3 (2,3,4,5) {cTp. 158 - 164)
{(+1) ] (1,6, 7)—3ananHe Ha JOM
24-25 | Camoctostensnan pabora 1 (cTp. 109)
TTporaBorONORHLI BApHAKT -— 330aHME HA NOM
26-29 | Tpaneuus {crp. 166 — 188)
Npaxmxym 4 (1,2 3,4,5,7, 10),
OCTANTbHElE — 38JAHUE HA JOM
30-31 | Tpenuposounas padoral (1,2,3), {crp. 111 -123)
(4) — sapaune Ha JoM
32-33 | CamocTosTennnas pafiora 2 (cTp. 165)
34-37 | MeTpuuecKse OTHORIEHNN B OKPYRHOCTH (cTp. 200-217)
paxTaeym 5 (1,2,5), (3, 4) — s3ananue Ha noM
Tpeunposonad pabora 2 (cTp. 189-199)
38~40 | Baun-camocToaTeasHue paboTal {crp. 235 - 236)
(+1) | o ewifopy, HO He MeHee naTa pafoT,
OCTA/TBHbIE — 3aJlaHHe Ha D0M.
Jaboparopas pabora 1 (crp. 110)
Jla6opaTopan paGoTa 2 (ctp. 137)
Jatoparopas pabora 3 (crp. 153)
TTo onHOMY BapHAHTY HA 3AHATHH,
OCTANBHBIE — 3aJAHRE HA AOM
41-44 | Cpeanne BEARYENHAL (crp. 239 -260)
(+1) | Heparencrsa o cpenuux (1, 2, 4),
(3) — sanamme Ha aoM,
TipakTuyu 6 (2,4, 5),
(1, 3) — 3apaHMe Ha noM
45-48 | Pemenne EOMONHHPOBAHEMX 383AYT (c1p. 261 - 210)

HA 39KpeTieHie NO/yIeHHbX HaBHKOB
Tperuposousan padora 3 (1,4),

OCTANBHLIE — 3a0aHHe Ha JOM

Camocrosremsaag pafiota 3 (1, 3), ocranpHble — 3aJaHKe HA AOM

49-52 | Tpenupoponan paGora 4 {ctp. 261)
(+1) | Camocrosrensuas paora 4 (cTp. 263)
Tpenuponounas pabora 5 {cp. 282)
Camocrosrensnng pabora 5 {cp. 284)
Tpenuposognas pabora 6 (ctp. 305)

5358 | Hrorosse caMocToRTENbHSIE PAGOTS {ctp. 341 -355)

(3apaHEg no BHGopy yauTens)




Apropcknii snexTunnMit xype Ne2, 64 ypoxa
(mosTopenne g 10-11 xnaccos)

NeNe | Haspanee Temu,
¥poxos | B ckofkax ykasaHH HOMepa 3afaHuil

1-8 | TpeyroALBHER H EapaLAeSOTPAMME (ctp. 13-123)
IIpakTHkym 1

Camocroaresean pabora 1

JabopaTopan paGora i

Tpernpopounas pafiora 1

9-20 | MeTpuueckie 0THOMEHNS B HPAMOYTO/ILHOM (crp. 124 - 165)
TPeyTOABHHEKS

MpaxTagysm 2

Jabopatopan pabora 2

Jafoparopas pabora 3

IIpakTuKym 3

CamocroaTeasuas pabora 2

21-27 | Tpanenna (crp. 166 - 199)
IMpagTexym 4

Tpennposounan pabora 2

Camocroarensuas pabora 3

28—40 | MeTprueckse OTHOMEHEN B OKPYRHOCTH {crp. 200~ 238)
VnpameeHHa HA roToBbIx Yepremax 1

HpaxTaEym 5

Tpenxpoeounan pabora 3

Yopaxnersn B IOTOBHIX YepTexax 2

Bana-camocronTeasine paboral

Jaboparopas pafiora 4

41-64 | Pemenne KomOuHEpORAHNEIX 38509 (cTp. 261 - 340)
E8 3AKpenAeHKe NONYIeHHbX HABMKOB

Tpernponounas pabora 4. CamocTosTessean pabora 4
Tpennposounag pabora 5. CamocTosTensean pabora 5
Tpernponounas pabora §. CamocTosTensias pabora 6
Tpeauponounas pafiora 7. CamocTosteasraa pabora 7

Jomamess rpensposotEag pabora

CamocronTeasnas pabora §

Pazymeerca, yIuTens MOXeT COCTZBUTE CBON 3ICETHBHHI Kypc, KOMOHHRPYA
H BLIGHpas GAOKH TeM, WIR YMEHBIIAA KOMHYECTBO YacoB H 3aiay B GloKe,
pacnpeaenss, ecan HyxHo, no knaccam. IpegmonaraeTcs, 970 KHUra ecTh ¥
EaXJOT0 Y4amerocs.



Mememamuxe — amo cneyugpuvecxudl 3ux,
KOMOPHItl Mbl UCROADIYEM OAR MOCLAUPOGAHIUR
aesenudl deficmeumendvrocmas.

Beederue!

06 akcuoMmaTuke

HaunGonee TpyaHo#t TeMo#t B TeOMETPHH ABJIAETCHA BBEJEHHE OCHOB-
HHX HEOMpENeIAEMEX MOHATHH H AKCHOM. B nIepHOa akTHBHOTO
MOBTODPECHAA HMEET CMBbICJI OGpATHTBCA K 5Toif TeMe Dontee mMog-
pobHo.

TpynHoCTH B BOCODHATAH MOl AKCHOMATAKH B TOM, 4YTO JJId
YHAIIHMXCA HEMOHATHO, JJIA 4€ro BHACIATH OYEeBMAHbIE JJIA HHUX
CBONCTBA (AKCHOMBI) B3AMMOOTHOIIEHMH MeXAY OCHOBHEIMH NIOHA-
TAAME. JTO HCTOPHYECKH CBAZAHO ¢ TE€M, YTO OHM (DOPMUDPOBAIIHCH
H3 HETIOCPEICTBEHHOM MDAKTHKM W HabBmonenui 3a eCTeCTBeHHBIMA
ABJICHASIMH TIPUPOILL M OIIBITA HX NPHAMEHEHHA.

B reomMeTpuu noj OCHOBHBIMHI NOHSATAAMH {I1032K€ CTAHET MOHATHO,
NOYEMY OHY IPHHIUIHAILHO He MOIYT GLITh OIIpefie/IeHbl) IOHAMA~
I0TCA MOHATAA TOUKH, IPAMOA M IUIOCKOCTH (a TakXXe HEKOTOpPHIE

Ipyrue).

HNpumep 1. PaccmorpuM Tpeyronbhyio mapamuaay DABC kax
MOZeJb, Ha KOTOPOH peanM3yloTcs psj, NPHHIMIOB aKCHOMATHYe-
CKOTO TOCTPOCHHA TEOMETPHH. D

Byaem nox, «TOYKaMA» '

HOHUMATD BEPIIHHBI

nupamuzsl A, B, C, D.

[Ton «npsiMBIMEH» MEL Oymem C
noHAMaTh pebpa AB, BC, B
AC, AD, BD, CD,

[loa «nnockoCcTAMH» MBI
6y,1:eM NOHAMA&Th I'PaHH

DAB, DBC, DAC, ABC. A

[Ton akcuoMamMu OBHYHO TOHHMAIOTCS NMpPaBH/a B3aMMOQTHOIIE-
HEH MEXAY OCHOBHHIMH HNOHATAAME {KaK NpaBHIa HIpbl B byTdo-
J1e, MAXMATHL. . . ). PaccMOTPHM IPEMEpPHL ABYX AKCHOM.

! Iput mepBOM NPOYTEHHH 10 BBGACHHE MOXKHO ONYCTHTS.
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1)} Yepe3s mobble IBe «TOYKH» MOMKHO IPOBECTH <IIPHMYIO».

2} Ecmm 4epes ape <TOYKH» MOMKHO IPOBECTH <IPAMYIO», TO
TWIBKO OHHY.

Ana TpeyrosbEON MMpaMHIH, TAE «TOYKW — BepIUHHEL, <Ipd-
Mble» — pebpa, «IIOCKOCTH» — TPAHH, NIEPBAd ¥ BTOPAad aKCHOMEI
{npaBuia Mrphl) BHIOOGAHSIOTCS (CHPABEAJIHBELL).

Ilpumep 2. PaccmorpuM Apyroft mpumep. Ilycers maHa geThipex-
yronbHaA oupayuza MABCD,

M

30ech MON, «TOYKAMH>
GyneM MOBMMATE BEPIIAEE
mupamuae A, B, C, D, M.
ITop, «<mpaMeMus — pebpa
AB, BC,CD, AD, AM,  Sff----- ¢
BM,CM, DM,

Ilon <«nmocKoCTAMH» —

rpanu ABM, BCM, 4
DCM, DAM, ABCD.

D

Torma mns Takolf MOAEeNH OCHOBHHIX TIOHATHH TEPBas AKCHOMA
He Brmonusgercs. lleficTBATENBHO, He Yepe3d MoObbie OBe TOYKH
MOXHO TIPOBECTH NPAMYIO, T.€. He Juobne ABe BEPIIUHBI COCAR-
nswores pebGpamu, sanpumep AC, BD pepamu He sBisioTCA.

Brison, Codeporcarue ocrosHur nowsmudl (T.e. TO, 9T0 MOXKHO
OCEHMATE NMOZ TodkoH, nmpamoil, nnocxocrmo) x0CGeHHNM 06pa-
30m onpedeasemca cucmemolt axcuom (IPABHIAMH B3aHMOOTHO-
HIeHUH MeXKAY OCHOBHEIME NoHaTHAME). IlosToMy ockoenme no-
HAMUA 60200 TIPUNLUNUGAOHO He onpedeaiemol, TAK KAK HX BO3-
MOKHOE CoIeprkanue (HAOTHEHNE) 3ABACHT OT CHCTEMBI AKCHOM.

Ipumep 3. Moxao paccMOTpETh OIpAMep H MHON MOJE/H, peaTH-
3yoell Apyroe coAepXXagHe OCBOBHBIX NOHATHIA.

a) Byzem noruMaTh N0A «TOYKAME> KOODAMHATHHE OAPH (Z;Y),
npageM, e ToukH A(xy;y;) m B(zy;y,) Taxosm, uTO
T, = Z,, TO BHAYUT U Y, = Y,. B xe ¥; = y,, TO OTCIONA
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BOBCe He CHIeOyeT, YTo I = Ty. MTaK, «TOuKaMM» CIHTAEM
mobple TOYKA KOOPARHATHON TIIOCKOCTH, He MPHHEALCKAITHE
ofHOM npsaMoft, napannensHolt ocu Oy.

6) on «npaMuiMa» §yaeM NOHMMATH KPHBHE, 3aaaHHHE GYHK-
el ¥ = 2 + px +¢.

HpOBepHM, KAKAEe H3 aKCHOM IJid HAX BBIDOTHAMBL.

[Ieppas axcuoma, yTBEpXII0MA,
YTo Yepes Jobhle ABe «TOUKH» MOXKHO YA

TIPOBECTH <NIPAMYIO¥», OIeBHIHO
BHITIOIHAETCH, TAK KAK N JIIOOBIX
Ty, Tgy Yyy Yo CYIIECTBYIOT YHCIA
P M §, I KOTOPBIX
Alzyy) w =23 + 2, +q[
B(zyy) ¥y =23 +pzo+q|’
e AcTy=22+pr+gq !
T BeTly=x2*+pz+q

——
Y

Bropast akcMoMa, yTBEPXJAIOMAdA, YTO eC Yepe3 JBe <TOYKH»
MOXKHO MPOBECTH <«NPAMYIO», TO TONBKO OAHY, TAKXKe BHINOJHsSET-
¥ =2} +pr; +9q
Yo =25+ pTp + ¢
eCTh CHCTEMa JIMHeHHBIX ypaBHeHHH OTHOCHTENBHC P H ¢, M OHa
WMEEeT €MHCTBEHHOS PelleHHe.

Taxnm o6pasom, Kpupas (<npamas») ¢ HatneHHnME Ko3¢duIH-
eHTAME Y = T2 + pT + q GyJeT eANRCTBeRRON. 3HauKT, TIOX <Tps-
Mofty MOZCHO TIOHUMATD ua.paﬁony BHIA y-—-a:2 +pz+q, H obbITHBIE
akcHoMH (mpasmia) GyayT cOpaBenHBb.

Csl, TOK KaK TIPH % # 4 CHCTeMa ypaBHeHui {

IIpumeuannusa. 1. B paMkax stolt Monesm Rukakne o0pIYHEIE TPS-
Mble <IIPAMBIMHY> He SBNAIOTCH, TAK KAK He ABMAIOTCA rpadakaMy
napabon. '

2. MsBecTHBI B Apyrue NpAMepPHl Mogenell, pealIE3yIOIHX HHYIO
CACTEMY akcHoM. Hampmumep, ¢ 9THM MOXKHC CTOJIKHYTBCA B Ieo-
merpuu H.WU. JIo6auesckoro (1792-1856), I'. ®.Pumana (1826—
1866) u T. 7.
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Kax paGorars ¢ aroit kaaroi

Crauasia TIpeAJjiaraeTcsd KpaTKOE TeOpPEeTHYeCKoe BOCIOMHHAHHE
(27151 HEKOTOPBIX, BOBMOXKEO, 3T HE(OPMAIIKS HE3HAKOMA). 3aTeM
TOKa3BIBAETCH, KaK TTPHMEHATH TEOPHIO K pellleHHIo 23,184,

Pone yeprexa B GOpMHPOBAHUE TeOMETPHIECCKON HHTYHIMHA TPYA-
HO nepeoneHnTh. [losToMy mepexom OT TekcToBol (bopMBI 34IIH-
CH yCHOBHN reoMeTpRIecKoll 3a0Jaud K IeOMETPHIECKOMY depTe-
XY, H8 eme HAIVIAJHOMY, BEpPHOMY, BCEr[la O9YeHb He NMPOCT, TAK
K8K OTpaXaeT BeCbM& MyYATENBHBEIA NPOLECC TOYHOIO COOTHECE-
HHsl YCJIOBMI 33J34W M BO3MOJKHOIO I'e¢OMETPHYECKOTO YepPTEXa.
(D10, 334aCTYIO, CNCGIKHO ¥ NIPH TEPEXoae 0T FeOMETPUIECKOro Iep-
TeXa K TeKCTOBOMY OIMCAHHUIO YCIOBHH 33189 — KCTATH, OYEHb
TIOZIE3HOE YTIPAJKHEHHe. )

YauTEIBAs CHOXHOCTE (POPMHPOBAHHS T€OMETPHYECKOTO BOOGDa-
XeHHsl, 0CODEHHO NPOCTPAHCTBEHHOrO, TPOHECC PEUICHHS 3aJad
B KHHTE, 384948CTYI0, pasbUT Ha ITANEL:

a) HA MepBOM JAHO TOIBKO TEeKCTOBOE YCIOBHE 3374,

6} Ha BTOpPOM, €CM He OYeHb NQIYYaETCH CaMOCTOATEIBHO
$opManuzoBaTE YCNOBRE, MpearaeTcs BO3MOXKHEBI (HHOLIA
TOJILKO JMHCTBEHHBIt BOBMOXKHBII ) YepTeXK ¢ YTOUHAIGIIUMHA
JaHHBIMH B BHAE <«JaHO/HaliTH;

B} M TOJBKO HA TPETbEM 3ITAIlEe PACCMATPABAETCH PelleHue 3818~
9H ¢ Toif AH HHOH CTeneHbIO NOEPOGHOCTH.

[locne okoHYaTENBHOrO OBHAKOMICHHUS ¢ PEUIEHAEM 3a0849H OYeHB
JaoKe NONE3HO O ¢eba OTMETHTDb, 9TO H Ha KAKOM 9TAIE BEI3BAJIO
WJTH BHI3BIBAET TPYAROCTH, YTO HOBOTC BH y3HaH. Taxoit momxon
CYIIECTBEHHO YINyORT, oONerYuT M YCKOPHT B JaJbHeHImeM mpo-
HEece «HAYUEHHS» H KeJATENeH NPH PelllcHHM JIOOBIX 3318,

Pasymeercs, nommbt 0630p BCEX TEOPEeTHYIECKMX MONOXKEHHH ane-
MEHTApHOI reOMeTPHH WIKWILHOTO KypCa 34eCh He NPABCIMTCH.
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TpeyrojbHUKH H NapalieJIorpaMMbl

Ocroenbie NOHAMUR U yﬂwepmcdenua

Hapannenbﬁme H NepnesinKynApHbie NpAMbBIe

Onpeaenenue 1. /IBe npaMple HA ILIOCKOCTH HASBIBAIOTCH IIA-
PALIEALHEIMHE, €CJIN OHH He IIepPeceKaloTCs.

IMpumeuanne. [To onpeaeneHnio, Ape NpAMbIe HA3MBAIOTCA Tepe-
CEeKAIOINPMACH, €C/IH OHF HMEIOT 1MoAtKo 0aHy obmyIo TouKy. 3Ha-
YKT, €CJIH MBI PACCMATPHBAEM HellepeceKaloIpecs NpsMble, TO 3T0
BOSMOXKHO TORBKO B IBYX CIy4YasiX:

a) ABe MpAMble HEe HMEIOT HH ofHoM obmelt TOUKM;

6) IBe MpAMBIE COBNSAAIOT.

Hel(o'ropue BOINIDOCH]I JIOTHKH OJOKA3aTeNbCTBa

Onpegencune 2, Ecniy #3 HCTUHHOCTH yTBepAaeHua A
cleyeT MCTMHHOCTD yTBepXkaenua B, To Takaa jJormyeckan
HeNOYKA HASBIBAETCA TeopeMoil.

JanucrBaeTca 3TO TAK:

u3 (A — W) cneayer, utro (B — H),

wm (A — H)= (B — H), rae 1 — ncruHa.

Iyctre A — yTeepKneHUe O TOM, YTO PACCMATPHUEBAEMBIC YIVIBI
BEPTHKAJILHBL; B — yTBEDXKIECHHAE O TOM, YTO PACCMATPHBAacMEIE
YIJIBL PaBHEL

PaccMoTpuM mpHMEp JIOrHYeckoll HENOYKH — «/1I00bIe BePTHKAMB-
HbIE YTl PABHEI>, JTO TEOPEME.

Onpegenenne 3. Jna BepHoii  Jorudyeckoli  Hemoukm
(A — U} = (B — H) (TeopeMH} rOBOPAT, YTO HCTHHHOCTE
yTBepXaeHus A JocTATOYHA NIA MCTHHHOCTH YTBepXKae-
unn B, a mcruEROCTE YTBepKaenmn B meoOxonuma s
MCTHHHOCTH yTBepxaeHua A.

Taxoxe rosopar, aro (A — W)} ects npusnak (B — H),

a (B — M) ecrb ceolicteo (A — H),

T. 8. HCTHHHOCTHh A ecTh NpH3HAK MCTHHHOCTH B,

a ucTuHHOCTE B ecthb cBolicTBo McTHHHOCTH A.
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OuesnzHo, 4T0 Jormdeckas memouka (B — U) = (A4 — W)
B JAHHOM CJIY4ae JIOXKHAS, T.€. H3 TOI'0, YTO YIIBI PABHH, COBCEM
He (JIOLYeT, YTO OHH BEPTHKAJILHEIE.

Taxnm 06pa3oM, BEPTUKAIBHOCTDL YIVIOB €CTh NPUIHAK DABCHCTBA
YIJIOB, HO He ceoticmeo. HHave roBops, BEPTHKANBHOCTD YIVIOB €CTh
docmamonioe YCIOBAE AJIS AX PABEHCTBA, HO HE HEOOTOOUMOE.

Pasymeercs, ecTh mpuMepBl H AHBIX TeOPEM, I KOTOPHIX

ms (A — U} cnenyer (B — H) u onsoBpeMento

ws (B — HN) cieayer (A — H),

r.e. (A — N) & (B — W) (yreepXKaeHAs PaBHOCHIILHEL).

B sTOM CTydae roBOpSIT 0 HEOOLOOUMBE U JOCTRATRONHIL YCAOSUAL

HCTHHEOCTH yTBepXaeHul A u B. HHoraa roeopsT o cnpaben-
JIMBOCTH npamot u o6pamuold TeopeM.

Buael yriios ¥ ux ceojicrea

Myere {; u l; — pasnuvnsie mpamsle, I3 — cexymaa.

HanoMHHMM, KAKHE U3 YIJIOB, 0O03HAYEHHBIX Ha 9epTeiKe, ABIAIT-
Csl: BEPTHKAJNLHLIMH, COOTBETCTBCHHHMH, BHYTPEHHHMH HAKpeCT
JIEKAIIAMH, BHEIIHAME HAKPECT J€KAIMMH, CMEXKHBIMH, BEY TPeH-
HAME OJHOCTOPOHHHMH, BHEIIHAMH OJHOCTOPOHHHMMH.

OTMeTHM TaKXe HX CBOMCTEA MPH HEKOTOPRIX YC/ICBHSIX.
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Beprukaneime | Coorsercrses- | BryTpenHHe Hakpect
YTJIBL: Hble YIJIBL: JIEHKAUTHE YIIIBL:
L1 — Z4; L1l — 2§ 43 — 46
L2 — /L3 L3 — LT, 5 — /4.
45 — /8 L2 — L6 BEHeIIHAEe HAKPECT
LT £8. Z4— 48 Jexainge yrinl:

L1 — /8

L2 — /7.

CeoltcrBa napasiieJIbLHOCTH: Naphbl COOTBETCTBEHHEIX, BHYTPEH-

HHAX HAKPECT JEXKAIMX, BHEIIHAX HAKPECT JIEXKAIHX yI7IOB — paB-
HbI Mexy coboft, eciu npsimble {; 1 |, mapamrenbHI

Ilaps1 BepTHKAIBHEIX YIVIOB PABHEI BCETHa.

Wrbiam crtopami, ecd U [ Iy, To

a) L1 = /5; 6) £L3 = L6; I

L3 =17, L5 = L4;

£2 = L6 L1 = /8, 1/ 3

L4 = /8, L2 = /7.

3/4

JLisi IepeceKaloUIuXCs MPAMBIX / p
BCELIA 5,/6 2
B) L1 =44; /8

22 =/3;

L5 = /8;

LT =46.

CMexxHBIE YIUIBL BuyTpesEHEe OAHOCTOPOHHHE YIJHL:

Ll L2y L1 — £3; | £3— 45

23— Z4; L2 £4; | L4— Z6.

L5 — £6; 45— Z7T; | Bremmue OOHOCTOPOHEHE YIJIHL:
LT — L8 L6— £8. | /21— s1;

L2 — /8.

CeolicTBa napanieIbHOCTH: TIAPhl BHYTPERHHX OXHOCTOPOH-
HIX, BHeIIHHX OAHOCTOPOHHUX YIJIOB — B cyMMe paBHbl 180°, ec-
i npaMeie §; 1 [, mapaliesbRbL

[Tapu! cMeXKRBIX YIJIOB BCELna B CyMMe paBHBI 180°.
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Wupimu cropavm, ecm Uy || Iy, To
a) £3 + 5 = 180°;

Z4 + Z6 = 180°;
21+ £7 = 180°
£2 4 /8 = 180°.

Jna moGEX MepeceKAIMMXCH IEPAMEIX

6) £1 + £2 = 180°; L5+ £6 = 180°;
L1+ £3 = 180°; 25+ Z£7 = 180%
23+ £4 = 180°; LT+ £8 = 180°;
L4+ 22 = 180°, 26 + £8 = 180°.

HanoMHMM HEKOTOpHIE M3BECTHBIC [IPU3HAKH M CBOMCTBA Iapas-
JIEIBHOCTH [IPSEMBEIX.

Teopema 1. das Toro 4yToGM ABe pa3THYHbBIE NpAMEBle GHUIA Na-
PAJLTENBHEIME, HeOBXOOUMC H JOCTATOYHO, YTOOBI IpH Nepecede-
HAM MX ceKymed oOpa3cBaHEBIC NPH STOM BEYTPEHHHE HAKPECT
JeXKAIHe YI/Bl GBLIM PaBHHL (T. €. PABEHCTBO BHYTPEHHMX HAKPECT
JIEXKAITHX YIJIOB SIBJISETCA U CBOMCTBOM, H NPU3HAKOM ITApAILIeNb-
HOCTH). i

/ 4
~ s
/

Teopema 2. Jna Toro uTobH B pa3jIMtEBIE NpAMEE GHIA na-
paJIJIe/IbHBIMH, HeoBXOnUMO M JOCTATOYHC, MTOOH OpH IHepecede-
HUH ¥X ceKyme#t o6pa3oBaHHBIE IIPH ITOM COOTBETCTBEHHBIE YTJIBI
66t paBHEBI (T.€. PABEHCTBO COOTBETCTBEHHBIX YIVIOB SBJISETCH
1 CBOMCTBOM, M IIPM3HAKOM NAPAJLIETLHOCTH ).
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Teopema 3. IInd Toro yrobnl fABe pasmaaHbie NpsMble GbLTH Na-
paJinebHBIMA, HeoOXOAMMO H JOCTRTCYHO, YTOOBI IPH Nepeceve-
HHH HX ceKymeli oGpa3cBaHHBIe NPH 3TOM ONHOCTOPOHHHE YTJIBI
B cymMe Obiu pasHe 180° (T. €. PRBEHCTBO CyMMBI OEHOCTOPOH-
HAX yrioB 180° arnsdgercs ¥ ceoficTBOM, M NPH3HAKOM NAaPaJUIeIb-
HOCTH). 1

Teopema 4. [Ipe pasnmuyHble NPAMBE, DePIEeHAUKYJISPHBIE OXHOM
npaAMol, NapaiieJbHu (T.€. DapaLIe]BHOCTD ABYX NPAMBIX AB-
JigeTcss CBOMCTBOM HEPNEHAMKYIAPHOCTH JABYX NPAMBIX TPeThed
npamMofi}.

! i

] &l

Teopema 5. Eciz onHa 73 AByX PasNHYHEIX NAPAJICNILEBIX NpS-
MEIX epPIeHIAKYIAPHS TpeTbell MpAMol, TO U ApYTras NPAMAas TaK-
*Ke Gymer nmepueHANKyIApHa sTolt npAmoll (T.e. NepneHANKyIAP-
HOCTE ABYX IAPANIENBHEIX HMPAMEIX TPeTheH npPIMON ecTh CBON-
€TBO IEPEEIUKYJ/IIPHOCTH STHX MPAMEIX JaHHOY mpaMol).

IIpumeuanne. B nanenefimem B xgure (CM., Hampumep, c¢. 28-68,
109-121, 145-148, 234-239, 251-254, 309-312, 342-355) Bompock
JIOKABATENIFCTEA TEX WIN MEBIX YTBEPIKACHHN JOCTARTOYHO NMOLpob-

HO OBCYXKIBIOTCH.
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TpeyroMbHEKE B TAPAJUIEIOrDAMMB

PaBencTBo reoMeTpniecknx ¢huryp

Onpeaenenue 4. JIpe reomerpuueckue burypol HasbLIBAIOTCI
PABHBIMH, €CJTH MX MOXKHO COBMECTHTh NPH HAJIOKEHHH.

B ciy4ae, ecimi durypst — Tpeyronshuks, vz AABC=AAB,C,
= — 3HaK COBMelleHUa) cenyer, uyre AABC = AA,B,Cy,
& 3HAYHAT O)fl JIEMEHTOB TPeYI'ONbHAKOB:

B(B,)

AB= A, B, AB = A B,
AC = A\C) AC = A\C
BC = B,C, BC = B|C, A(A) C(Cp
LA= LA, LA=LA | B,
LB = /B, /B = /LB,
LC= L0, LC = LCy

Al cl

Takum obpasoM, ecm AABC = AA B C,, To oTcioma ciedyer,
YTO B JAHHEIX TPEYTOJBHEKAX COOTBETCTBYIOLIHE IEMEHTH Tpe-
YTQIIBHHKOB PaBHBI MEXXIY coboll.

IIpumeganme. Honycrnm, uro AABC = ABCA, Torgs

AB = BC AB = BC
AC=BA, asnawur AC =BA,
BC=CA BC=CA

/‘B\ /‘B\
A # c A t c

YTO BO3MOXKHO TOJIBKC €CNHA MEL PACCMATPHBAEM PABHOCTOPDOHHHE
TPeYrONbHHUKHA,

Suaunt B obmeM citydae AABC # ABCA,
re. |AABC # ABCA|.

Brisoa. Ilopanok B 6yxseHHOM 0603HaYeHHN NPH CPABHEHMH Tpe-
yTOIBHUKOB BECHMa CYLIECTBEHEH.
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IIpu3snaky paBeHCTBA TPEYrONBHUKOB

1. Ecim mBe CTOpOHBI M YION MEXKAY HHMM OHOrO TPEYTO/IbHH-
KA COOTBETCTBEHHO PABHBI JIBYM CTOPOHAM H YIVIY MEXIAY HH-
MU JApYIOro TPEYTONBHAKA, TO TAKHE TPEYTOIBHAKHE ABIAIOTCH

o ; //K\
A # c P # T
AB = PK

AC = PT , Torga AABC = APKT.
LBAC = LKPT

2. Ecym cropoHs ¥ gBa NMpWaeKamMX K Helt yrma ofHoOre Tpe-
YIQIBHAKS COOTBETCTBEHHO PABHEI CTOPOHE M JIBYM IpPHIIEXKA-
mWHM K Hell yriiaM Jpyrore TpeyrollbHAKS, TO TAKHE TPeyronb-
HEKH SBJAAIOTCH PaBHBIMU,

A /B\\
M ’ L A ’ c

ML = AC
ZNML = /ZBAC|, torma AMNL = AABC.
LMLN = LACB

3. Eciu TpM CTOPOHBI OJHOTO TPEYIOVIBHUKA COOTBETCTBEHHO

PaBHBI TPEeM CTOPOHAM JPYTOre TPEYTONBHHAKA, TO TAKHE TPe-
YIOJILHEKHE SBJASIOTCH PABHBIMH.

//K\\ /N\\
P H T M ¥ L

PK=MN
PTr'=ML |, torpa APKT = AMNL.
KT =NL
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W3 nprsHakoB paBeHCTBa ABYX TPEYTOJBHHKOB M PABEHCTBA CyM-
MBI BCEX BHYTPEHHMX YIVIOB ioboro TpeyrombHEKa 180° cnenyior
OPU3HAKHA PABEHCTBA NPAMOYIOJIbHBIX TPEYTOJIbHNKOB.

1. Ecnu gBa KaTeTa OOHOTO IMPAMOYTOABHOTO TPEYTOIBHHKE CO-
OTBETCTBEHHO PABHE! JBYM KATETaM OPYIoTo MPAMOYTOMBHOTO
TPEeyYrQilbHHEA, TO TAKHE TPeyroJdbHAKH ABAAIOTCA PABHBIMH,

B K
BC =KT
AC = pr | TOTR8
AABC = APKT. A c P T

2. Ecau ocTpsiit yTon B KaTeT OFHOTO NPAMOYTOJBHOTO TPEYTOIb-
HHKa COOTBETCTBEHHC PABHBL OCTPOMY YITIY M KATETY APYLOro
NPsAIMCYTOVILHOTO TPEYTOJLHHKA, TO TAKHe TPEyIOIbHHKHA fB-
AFIOTCH PABHBIME.

B
BC = KT
LA=sp | TR T T
AABC = APKT. - -

A C P T

B
AC = PT

ZA=yp | TOHRR

AABC = APKT. A o p -

3. Eciv ocTphIft yroat ¥ THIOTEHY3& OZHOTO NPSMOYTONBEOIO
TPEYTOVIbHEAKS COOTBETCTBEHHO PABHEBI OCTPOMY YTy B TH-
TIOTEHY3e JPYroro NMpPAMOYIQIBHOIG TPEYTOJILHAKA, TO TAKHE
TPEYTONBHHUKH ABISIOTCA PABHEIMM. X

AB = PK r

LA =P | TR /_* f
AABC = APKT. -
AB = PK

LB =K |» T f f
AABC = APKT. |
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4. Ecau runoTeHy3a ¥ KATeT GAHONO NPAMOYIOMLHOTO TPeyroiib-
HHKA COOTBETCTBEHHO DABHBI THIIOTEHY3€ H KATETY IPYToro

IPAMOYTOILHOTQ TPEYTONbHEMKA, TO TAKHE TPEYTOILHUKH SB-
JIAIOTCA PABHBIMH.

AB = PK

Ac=PT | " Aﬂ Aj
AABC = APKT.

AB=PK

BC = KT |* T8 f } f }
AABC = APKT.

JIuHNHN B TpeyroJibHHKe

Onpenencune 5. Meauanoilt TpeyrobHIKA HA3bIBAETCH OTpe-
30K, KOHIM KOTOPOrC COEAMHKIOT BEPIINHY TPEYrOoJAbHHKA
¥ CEPEAMHY MPOTHBONNIONKHON CTOPOHBI.

Meausata o6osnaqaeTca: B
My = BD;

Myp = CE;

mBC = AK- E K

CrolictBa MeaAaHK A b ¢

1. MeauaHBI TpeyTONLHMKA MEPECEKAOTCS B OMHON TOUKe.

2. Touxolt mepecedeHUd MeIHMAHBI JeNATCA B OTHomeHunm 2 : 1,
CUHTAA OT BEPIOKH.

3. Kaxcnas MelMaRa JEMMT TPEYTOMBREUK Ha [IBa TPEYTONLHHKA,
PABHEIX IO IUTOIATH.

4. Touka nepecedeHNsa MeIHAH €CTh BEPIIMHA TpeX TPeyro/bHH-
koB ( AOB, BOC n AOC), paBHBIX N0 Iomaay oguolt Tpe-
TH II0oWaay Tpeyronbauka ABC.
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Onpenenenne 6. BeicoToli TPeYTOMLHMKA HASLIBACTCA OTPE30K
NepNeHAHKYAAPA, ONYIICHHOTO M3 BEPIIMHBLI TPEYTOJbHMKA
Ha TPOTHBONMIOXHYIO CTOPOHY WIH €€ NpoAoDkeHNe (ecau
TPEYrOJIbHUK TYNOYTroJbHbIi).

B

.
A T Cc A T c

Buicora obosnavaercs: Hyo = BT; H,p=CN; Hg,=AM.

OcHoBHOe CBONCTBO BHICOTHI: BCE BHICOTH TPEYTONABHUKA (WK
TpsAMbIe, UX CONEPXKAITME) NEPECeKAIOTCH B OFHOM TOUKe,

Onpegenenve 7. a} BuccekTpHcoit yrina HaspiBaeTca JAyd, HC-
xoagImuil M3 BepOIMHEI YTJIa M AeafmMil ero Ha ABa paBHEIX
yria.

6) Buccexrpucoll TpeyronsHHKa HA3KIBaeTCHA OTPE30OK BUccek-
TPHUCBHI YIJIA B TPEYroJdbHUKE, coequHalommult sepmmny Tpe-
YIONBHUKA H MPOTHBOIIOIOXKHYI CTOPOHY.

A B
0 B A B, ¢

BuccekTpuca oboznadaercs:
sagyma B l,g=1l,,=BB;;
mayma A 1, =1lgr= AA,.
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OcHoBHbIe cBolicTBa GUCCEXTPHCH

1. BuccekTpuea ecTh MHOMXKECTBO A
BCeX TO9eK, PABHOYIANEHHBIX
OT CTOPOH YTJIa.

2. Boe Succexrpnch
TPeYroJIbHUKA. NepPeceKaloTesa o B
B oIBO# Touke. ’

3. Touxka mepeceyueHns SUCCEKTPHC B TPEyTOIbEHKE PABHOYAaMe-
H& OT BCEX CTOPOH TPeYTOILHHKA,

Caencrsue 1. B moGoft TpeyroJbHUK MOXKHO BIIHCATH OKDYXK-
HOCTB, H TONIBKO OOHY, OIPHYEeM ee NEHTD €CTh TOYKA NepeceIeHAs
GRCCEKTPHC TPEYTOILHAKA.

M

JlemMa (BenomoraTensaOe
yTBepxaeHne). MHOXeCTBO Beex
TOYEK [UIOCKOCTH, PaBHOY,JAJIEHHBIX K
OT KOHIOB OTDPE3KA, ecThb

CepeEBHBL MePIeHIUKYIAP

K OTpeaKy. N

Cneacreue 2. Okono moGoro TpeyrobHHKA MOXKHO OMHCATH
OKPY’KHOCTB, ¥ TOIBKO OZHY. Ee LeHTp ecTh TOYKA mepecedeHHs
CepeIHHHBIX MEepPHEeHANKYAAPOB K CTOPOHAaM TPeYTOILHHKA.

O — ueHTp OMUCAHHON OKPY:KHOCTH;

=>AO=BO=CO:RO-
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TpeyroNbHEKY B NapaaelorpaMMbl

Onpenenenune 8. TpeyrolbHNK HasnBaeTcs paBHOOeIPEHHBIM,
ecyIn ABe CTOPOHBI €ro paBHB Mexcay coboli. Cropona, He pap-
Has ABYM APYTHM, HA3HBaeTcHd OCHOBaHHeM paBHOGeapeHHO-
ro TPEyroabHNKA, 3 YIUGI TpH Helf — yraam\ npa ocHOBAHHH
paBHOBeAPEHHOrQ TPeyroJbHHMKA.

B

B sToMm Tpeyronpunke: AB = BC,
cropora AC — ocHOBaHEe,
LA u £C — yriH TIpH OCHOBaHMHE TPEYTOIbLHAKA,

CaoiicTBa paBHOGEAPEHHOTO TPEYTONLHEUKA 4 c

1. Yribl NpH OCHOBAHNH PABHOOEAPEHHOIC TPEYTONLHUKA PABHEL

MexKIy coboit.

2. B parHOOeaApeHHOM TPEYIOABEHUKE MEIHAHA, BHICOTA M GHOCEK-

TPHCA, TPOBEIEHHbIE K OCHOBAHHIO, COBIANAIOT.

3. B paBHOGeIpeHHOM TpEYTOILHMKE MeIMaHbI, BHICOTH K OHC-

CEeKTPHCHI, IPOBeACHHBIE K GOKOBBIM CTOPOHAM, COOTBETCTBEH-
HO PaBHBI MeXKIy cofofi.

IIpu3nakn pasHObeAPEHHOIO TPEeYrONbHUKA
1. Ecnm yruiel, npaiie;kampe K OAHOH CTOpOHE, PABHBI MEXAY CO-

6olf, TO TPEYTOIILHWK ABJIAETCH PABHOOEIDEHHHIM, & CTOPOHA
€CTEH OCHOBSHHE,

Ecim mny MenmaHbl, WA BRICOTH, WA GHCCEKTPACH], IpoBe-
OeHHble K ABYM CTOPOHAM, COOTBETCTBEHHO PABHEI, TO Tpe-
YIONIbHUK SBISETCA PABHOOEAPEHHBIM.

. Ecim BHIcOTA, MemWaHa B OMCCEKTpHCA, NIPOBEACHHBIE K OA-

HO#t CTOPOHE, COBHIAIAKT, TO TPEVIOISHHK SBAACTCH PABHO-
GeapeHABIM. '

. Ecim BHICOTA M MeZMaHa, NpoBeIeHHEIE K ONHO! CTOpOHe, COB-

DafalT, TO TPEYTOIbHHK SBIACTCA PaBHOOCAPEHHBIM.

. Ecnm BrIcoTa B OMCCEKTPHCS, IPOBEIeHHLIE K OOHOH CTOPOHE,

COBISIAIOT, TO TPEYTOJILHUK ABJIAETCS PaBHODEAPEHHBIM.

. Ecna Meapans v GHCCEKTPHCA, IPOBEICHHBIE K OOHOH CTOPOHE,

COBIAJAIOT, TO TPEYIOJbHAK ABISETCA PAaBHOOSAPEHHBIM.
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QOnpenenenre 9. IlapannenorpaMMoM HA3BIBAETCS JeTHIPeX-
YIOUILHHK, ¥ KOTOPOTO NPOTHBONOJIONHLIE CTOPOHLI NMOIAPHO

napajailedbHbIL.

HampmMep, B derpipexyronbinke ABCD B
AB || DC, BC || AD.

CaoitcrBa napannenorpamMma A D

1. IIpoTHBONIONIOIKHEBIE CTOPOHE! NAPAJUIENOTpaMMa  NOMApHO
PABHHI.

2. TlporuBomonoXKHEIE YIVNIB] DApaJIeorPaMMs, MONapHO PaBHEL.
3. Cymma 0HOCTOPOHHMX YINIOB MapaJsulesiorpaMma pasHa 180°.

4. JInaroHasau mapaaneJIorpaMMs ToUxold mepeceyeHHA AeasTcd
MMOTIOTAM.

5. Jliobas AMaroHaJb MAPAJIIENIOTPaMMa JEJINT €r¢ Ha JBa DaB-
HBIX TPeyIWIbHHKA.

IIpn3naku napaajenorpaMma

1. Ecnu npoTHEONONCKHEIE CTOPOHBL MeTH peXyTOIBHUKA TIoNnap-
HO PABHBI, TO OH SBJAETCA MAPAJLISIOTPaMMOM.

2. Ecim nBe DpOTHBONIONOXHBIE CTOPCHBI HYeTHIPEXYTOILHHEKA
PABHEI ¥ IIAPAJUIEIBEERL, TO OH ABJIACTCH MAPAJLICIOrPAMMOM.

3. Ecnu cyMMa OJHOCTOPOHHMX YIVIOB NpH Jobolf CTOPOHe 4e-
THIPEXYTONbHHKA paBHa 180°, TO OH ABJAfeTca mapaleno-

rpPaMMOM.

4, Ecim Bce mpoTHBONWIOKHBIE YIVIHL Y€THIPEXYTONbHAKA Honap-
HO PaBHHI, TO OH ABJAETCHA MApaJIeIOTPaMMOM.

5. Ecnu auarcHaan 4eThHIpeXyroabHHKA TOUKOH NepecevdeHUs JIe-
JIATCH NOTIOVIAM, TO OH SBJISETCS NapaJLIeNIoTPaMMOM.
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Onpenenenye. PoMGOM Ha3HIBASTCA 4YeTHIPEXYTOILHMK, BCE
CTOPOHBI KOTOPOrO PaBHBI MexXAy coboll.

ITo npusnaxy mapannenorpaMmMa poMb B c
ecThb napamnenorpaMM. ClieqoBaTensHO,
MOXHO JATH M MHOE OIpeIejieHHe —

yepes Mapajie/IorpaMm. A

Onpenenenne 10. PomMGoM HAIMEBaeTCa [IAPALIENOrPAMM,
¥ KOTOpPOTO ABe CMEXKHBIe CTOPOHBI PABHL Mexxxy coboit.

MoxHo moKa3aTh PaBHOCMNBLHOCTh 3THX onpenenerumit. IIpmMmem
onpeaeneane 10 38 0CHOBHOE.

CpolicTpa poMbGa

1. Jmaronanmr pomba B3aNMEO NEPHeHOAKYAAPHEL
2. Inaronanu pomba aBnaioTca 6HCCEKTPECAMH MPOTHEBOIONONS-
HBIX YTJIOB.

3. lnaronanm pomGa pa3OHBAIOT €ro Ha YeTHIPE PABHBIX MEXIY
cobolt TpeyronbEUKA.

Ilpu3raxur poMGa
1. Ecin ARArOH&IM TNapaJuielIorpaMMa B3&HMHO IepIeHINKY-
JISPHBI, TO OH SIRJIAETCA POMOOM.
2. Ecti ZuaroHANH MapallieorpaMMa €CTh GHCCEKTPHCH Hpo-
THBOTIVIOZKHBIX YIVIOB, TO OH siBAAeTca poMGoM.

3. Ecnn auaroHasm napasuiesioTpaMMa JeIAT ero Ha, YeTHIPe PAB-
HBIX MeXny cobolf TPeyrONBEHKA, TO OH SIRJIFAETCA POMOOM.

B C B C

OTrMmeruM, 4TO 0Oe OMArCHEANH poMOa ABASIOTCH €0 OCAMH CHM-
METpHH, T.€. AAA TOr0 YTOOH YeTHPEXYFOIbHAK ARIANCH DPOM-
6oM, HeOOXOOUMC M JOCTATOYHO, YTOOB €ro JHArOEATIH DBUIM OCH-
MH CHMMETPHH.
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Omnpenenentte. YeTHpPeXyronsHUK, BCe YIVILI KOTOPOrQ PaBHbI
Mexkay coboli, HA3BIBAETCA MPAMOYTOJILBHUKOM.

O4eBHIHO, YTO MO NPH3HAKY Napajieno- B _J 0 C
rpaMMAa NPAMOYTOILHAK €CTH MapaJlielio-
rpaMM. 3HAUNT, MOXKHC JATH OLpefe/IeHHe
qepes NapaJsuiesiorpaM., AU D

Onpenenenne 11, IlapannenorpaMM, y KOTOpOro XoTd Obl
OOMH B3 YIJI0B NPpAMOil, HASLIBAETCA MPAMOYTOILHHKOM.

IIpuMeM 5TO ompeneNeHHe 38 OCHORHOE,
CaojicTBa NpAMOYTONBLHHKA

1. B npaMoyronbHEKe BCe YTUIBI IIpAMEIE.
2. B npaMoyrolbHHEKe ZHATCHAJA PEBHBI MEKAY COOOH,
IIpu3HAKH NPIMOYTOJbHHKA
1. ITapannesorpaMm, JUATNOHAMN KOTOPOTO PABHBI MEXKAY COBOH,
ABIAETCH NPAMOYTOIEHAKOM,

2. IlapannenorpaMM, uMelomuMi Xxord O OOHY OCh CUMMET-
DHH, IEPNEEANKYISPHYIO €r0 CTOPOHE, SBASAETCH NPAMOYTOIb-
HHKOM.

OTMeTHM, YTC Y NPAMOYTOJIBHAKA €CTh IBE OCH CHMMETDHM —
DTG MpAMEIE, NPOXOAAINHAE Yepes CEPeNAHbI IPOTABOIONIOXKHBIX
CTOPOR.

Onpeaenernue 12. KpaapaToM HA3LIBACTCA JETHIPEXYTOJILHHK,
BCE CTOPOHEI U ¥IVIEl KOTOPOTD PAaBHE MexXxy coboili.

OueEngHO, YTO KBAIPAT €CTh NapajuiesiorpaMM. OTMETHM TaKKe,
YTO KBARAPAT ONHOBpeMeHHO o0nmagaeT cBolicTRaMH pomba H nps-
MOYTOIBbHHKS. [109TOMY MOXKHO CHOPMYHPOBATEL yTBEPKICHHE.
Teopema, [Ina Toro 4ToOB YeTHPEXYTOMBHAK ABIANCH Kﬁanpa.-
TOM, HeOOXOIMMO H JOCTATOYHO, YTOOB! €ro JHArCHSH OBUIA PAB-
HB! ¥ B38MMHO DEPNEHTHKY/ASAPHBI, & TOYKA NepecedeHus Ae/uIIa
HX TOmoIaM.

Kpome Toro, y KBaapaTa — 49eThipe OCH CHMMETDHH.
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3adavu Ha JoKa3aMEALCNBo

B 3amadax Ha JOKA3ATENBCTBO TpeOyeTcs JOKA3aTH YTBEPIKICHHE
RJIE TIOKA38Tb, YTO OHO HEBEPHO ([IPABECTA KOHTPIIPAMED).

1.

2.

B yernipexyronpHRKe MPOTHBOMONOKHEE YIVIH NOIAPHO PaB-
‘HBL. JIOKaoKHTe, 9TO MPOTHBOTIONIOXKHEIE CTODOHEI YeTHIPEX-
YTONBHHUKA NMOTAPHO PABHBIL.

B yeTeipexyronbHuKe ABe MPOTHEBOIQIOXKHEE CTOPOHEL TapaJ-
JIeNIBbHBL, & JOBa NPOTHBOMOMOXKHEIX YIJia paBHH. Jokaxwure,
9YT0 JBe APYTHE TIPOTHBOTINNIOIKHEIC CTOPOHBI PABHB MEXKAY
coBoit,

B uerhipexyro/isHuKe OBE MPOTHBOMOMOXKHEE CTOPOHBI 06pa-
3YIOT ¢ OTHOE M3 JuaroHajell pasHele yrawl. HssecTHo, uwro
JiBa TPOTHBONOMCKHBIX YIVIa DABHBI MexXAy cobofi. Jokaxu-
Te, YTO TOTAA ¥ APYTHEe AB& MPOTHBONOICIKHBIX YIVla paBHBI
Mexay coboit.

B uetnipexyronpuuke gse MPOTHBONOIOXKHBIE CTOPOHH 06pa-
3YIOT ¢ ondoii B3 AparoHael PaBHBIC YIVIB, & YIVIEL IIPHA Bep-
IMAHAX YIVIOB 4eThIPEXYTONbHUKA, Yepe3 KOTOpPhle He IIDOXo-
JAT JaHHAA AMAMOHANb, PABHBL MeXKay coboii. Bepro /m, uro
JAHHBIE IIPOTHEOMOMOKHEE CTOPOHE! DABHEI?

. JlnaroHajii 4eTHIpEXYIOJBHHKA MEPecexalorcs B Touke O,

OpHYeM oaHa H3 guaroHaseit 3Tolt TouKold JenurTcsa momoslaM.
H3BecTRO TaxKe, 9TO JBe TPOTHABONIOIOYKHBIE CTOPOHBL YeThI-
PexyroibHAK2 NapajieJbHbl. JoKaykuTe, 4To TOTAA H APYTras
JVaroHalb 3Tofl TOUKOH mepecedyeHHs ACAUTCA MOMOJIAM,

JlparoHaJM 4YeThIpeXyTONbHMKA IIepecekaioTcsi B Touke O,
npHYeM ONHA H3 AMarcuaell 3Tol Todkold NMepecedeHHs Ae-
JAUTCA TONONAM, & APYTasa JUATOHAJE ¢ MPOTHBOTIONOMHEIMA
cTopoHaMu obpa3yeT paBHBIE yribl. JoKaxurTe, YTO JaHHbIE
IMPOTHBOIQIONHEIE CTOPOHBI PaBHE MeXAy coboll.
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7.

10’

11.

12,

13.

14.

JlMaroHaim 4eThIpeXyTOJIbHEKS pPaBHBEl Mexkay coboii. [Ipa
TIPOTABOMOJIOXKHBIX YIVIa TAKXKe PABHEI Mexkay coboil. Bepmo
JIM, YTO JIBe TMPOTHBOIOMONKHBIE CTOPOHBL MapAIeNbHbI?

. JnaroHann uerbipexyrombinka ABCD BaauMHO mepneHmn-

KYJAPHHL. YTIH OpH BepmuHax B m C pasusl Mexay coboii.
Jokaxute, 910 cTopousl AB n CD napansenbHs.

. JlBe CTOpOHHI YeTHpEXYToJbHHKA H OfHA M3 JMarcHaleil pap-

HBl MeXAY cobott. 3BecTHO TakXe, 9T0 AB4 MPOTABOMINIONK-
HBIX YIVIa PaBHN Mexnay coboit. BepHo nm, 49To ABe jpyrme
CTOPOHEl MAPaJITIeNBHEI, JIBe JUaroHalld B3alMHO NEepreH%-
KyASpHBL H OMHA U2 JuaroHajeHl TOUKoH MepecedeHrsa JeIATCA
nononam?

JBa IPOTHBOTIONOXHEBIX YIVIA YeTHIPEXYLONLHEKA PABHEI
Mexay coboif. KpoMe Toro, TpH CTOPOHBI YeTHIPEXYTOILHH-
KA TAKXKe paBHBI MexXAy cobolf. JIoKaXkure, YTo OBe CTOPOHBL
YEeTHIPEXYTONLRHKS NAPaJlIeIbHE, JUATOHAIIH B3AMMHO Tep-
TIEHIAKYAAPHEL, B TOYKA IepeceueHusl NeJIUT OTHY U3 JAWAro-
HaJielt mononaM.

JlBe CTOPOHE] 9€THIPEXYTIbHAKA APAJIICTIBEEL, 8 JAACOHAIE
paBHE! Mexnay cobofi. JloxaxknTe, 9TO OBe ApPYTEe CTOPOHBI
PABHbI K [MAPAIIETIbHEI.

B uerbipexyrosibHUKe AjBe CTOPOHBI NAPAJIJICNbHEL, 8 JBe ApY-
THe paBHH MexXIy coboit. Bepro s\, 4To paBHBEE CTOPOHEL
TIAPAJUIeSIbHEL, 8 JAATOHAJNE PABHBI MexKAy coboii?

B uersipexyronbHEKe JBe CTOPOHH NMAPANIENbHB, 8 JBa YI-
JI8 IIPH PATOM PACTIONIOKEHHBIX BepmuHaX paBabl. Jokaxkute,
9TO OHArOH&NH paBHBI B OBe OPYIHe CTOPOHBL TAKXKe PaBHBIL.

B uersIpexyronsrnKe JBe CTOPOHBI ApAJL/IeNbHEL. Jluaronamu
YEeTHPEXYTOILHUKS MEPECEKAIOTCA B TouKe (J, NOIyYHBIIHECH
IPH 9TOM ABa OTPe3Ka ABYX PA3HBIX AMarosalell paBHBl MeXX-
Iy coboit. Jlokaxknre, 9T0 IBa JPYTHX OTPE3KA AMArOHANEN
YeTHPeXyTroIbHHKA PABHB MeXKAY cobolt M yIVISI IpH BepIId-
HaX COHOH ¥3 mapasiiebHBIX CTOPOH PaBHBI MeXXAy coGoff,
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15.

160

17.

18.

19.

20.

B deTrIpexyronpEAKE OBe CTOPOHE! IApayenbanl. Juarorann
TOYKON TIepeceueHns JeNATCA Ha YeTHpe OTpe3ka, ABa N3 KO-
TOPBIX, DPEHAIEIKAUINE PO3HBIM OUATOHAIISAM H IMPHMBIKAIO-
[THe K ONHOH H3 napauIeNIbELIX CTOPOH, PABHE MEXAY coGolt,
JoKaknTe, YTO OCTANBbHEBIE CTOPOHE! YeTHIPEXYIOILHAKA PaB-
BBl MeKIY coBoli.

B 4¢THIpexyrorsHAKE JBe CTOPOHE! TTAPSJICTBHEL. YTOT MeK-
Oy OfHON JHATOHATBIO B oAHO# M3 mapajiesIbHLEIX CTOPOH pa-
BeH YINIY MeXAY ApYro#t JHaroHaNbIc H ApYrol U3 ImapaJ-
JeJBHBIX CTOpoH. BepHo /i, 9TO OBe Apyrue CTOPOHE PABHE!
Mexay coboit?

B yeTnIpexyrossHuKe JBe CTOPOHBI NAPAJIIENLHBL YTOJ MeXK-
Ay OIHON OTUArOHANBIO H OOHOH H3 mapanjelbHEX CTOPOH pa-
BEH YINIY MeXAY OPYro#l JMAaroHanbsly H JpyToi H3 mapan-
JIeJIBHBEIX CTOpOH. JlokaxkuTe, 4TO YT/IEL IPH BePILHHAX OHOH
H3 NapanieSbHbIX CTOPOH PaBHEHL

B yeTripexyronpHuke ABe CTOPOHBI MAPANIENBHE OPYT APY-
Iy, 8 JBe ApyTHe NepueRanKyAApHe! guaroHanasyM. Jokaxknre,
YTO NMePNCHIAKYASPHBIC THATOHAJIAM CTOPOHE! PABHBI MEXKIY
coboit,

B vernipexyronbunke To4ka nepecedenns muaronanet O on-
Hy U3 HHX Jesut nonoiaM. OTpesok, CoeuHAIOMMUN NBe Ipo-
TABOIIOVIOXKHEIE CTOPOHBI H IpoXoAsAmut yepes Touky O, Tak-
Xe Jesmarcs elo nononaM. JlokaxuTe, YTO CTOPOHBL, KOTOpbIE
OH TIEPECeKALT, PABHE MexKIy coboif,

JuaroHanu 4YeThIpeXyroJIBHUKA MepeceKkajorcs B Touke O.
OTpeaok, COeJUHAIOIMME ABe NPOTHBOMOJOXHEIE CTOPOHH
H npoXogamuit yepe3 Touky O, aemuTes €10 momonam. Orpes-
KH, COEAUHAIOMMPE BEPIIFHE IPOTHBONOMOXKHEIX YIJIOB ¢ KOH-
OAaMH OTPe3Ka, MPOXOLAIEro yepes Touky (), NOmapHO PaBHBI
Mexxay coboft. BepHo i paBeHCTBO MeXny coGolt nByx Apy-
THX CTOPOH YeTHPEXYTONLHUKA?
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21. [Ipe CTOPOHB! 9YeTHIPEXYIOILHUKA NApPAJIeNbELI, ABEe IpY-
Irde — BO3MOXKHO, HeT. Yol MEXAY AHATOHANBIO H onxHOHN
M3 BOZMOXKHO HENAPANIENBHBIX CTOPOH PABEH YLy MEXAY
Opyrolt IHaTOHANBIO H ZPYTrofl BOSMOXKHO HenapaJLlebHoH
croporoii. JIoKaXnTe, ITC BO3ZMOKHO HENapaJIeNbHbIE CTO-
POHBI PABHEL MEXAY OO,

22. B yeTHIpexyrofibHHKE JBE CTOPOHBI MAPAJJICNBHEL, & JUATOHA-
JH B3AUMHO TepleHIUKyAapHH. Jokxaxure, ¥To ABe Apyrue
CTOPOHH PaBHE MeXIy coboft,

23. B TpeyroabHAKe MeAMaHA A OHCCEKTDHCA, NPOBEAEHHREE K Of-
Hoti 1 Toff 3Ke CTOpOHE, cOBNAAAIOT. JIOKAXKHTe, 4TO TPeyTOib-
HUK paBHOGeNpeHHEBIH,

24. B TpeyrosbHHKe MeIUaHBI, IPOBEJEHHEIE K JBYM CTOPOHAM,
paBHBI MeXAy coboft. JJokazkuTe, YTO TOLIA TPeyroJAbHIK DaB-
robenpeHHbIl,

25. [pa TpeyroNbHHKA PABHBI, MPHYeM OJHA CTOpOHA ¥y HHX 06-
mada. Hz onuolt ux obuelt BeplIHHE! OpoBeneHa ORCCeKTpH-
¢a yIjla IepBOre TPEyroIbHUKA, a U3 Apyroft obmell Bepmm-
Hbl — OGHCCEKTpHCA YIVIa BTOPOrO TpeyroibHuka. Jlokaxure,
YTO OTPE3KH CTOPOH, HA KOTOpHIe BUCCEKTPHCH AAT CTOPO-
HH, IpHIeXAIIMe K obmell CTOpORe, COOTBETCTBEHHO DABHBI
Mexay cobofi.

IIprMeqaanue. Y YHTATENS MOXET BOSHHKHYTDb BONPOC: IJIST 4ero
B JAHHON KHHUIe PACCMATPHBATS 38Aa4H Ha AoKa3aTenbcTBo? deno
B TOM, YT0 94CTO B SK3aMEHAIHOHHBIX 380848X IAA pelueHHsT Heob-
XOOUMO HCNIQIb30OBATH CBONCTBA reéOMeTPHYEeCKHX (bUryp, HAIPS-
MyI0 He cHOpMyTHPOBSHHBIE B YCJIOBHSIX 3a8g4H, HO Oe3 3HaHWA
KOTOPHIX 3aJa4y pelunTd Hens3st. VHorpa 3HaHHe 3THX CBOMiCTB
J8T BOSMOJKHOCTD NOVIVIHTE HEAOCTAIOIRE IS PelieHHS 38)185H
MeTpUYeCcKAe COOTHOIICHUS.

K ToMy ke, yMeHHe PellaTh 38JaYH Ha JOKAZATEebCTBO (bopm:py-
eT GecleHHYIO reoMeTPHYECKYIO HETYHIMIO M OecnomaaHyio Jiorn-
Ky ee MPOBePKH — CAMOCTOATeNBHYIO IEHHOCTh, BeAYILYIO K HaH-
Gotee KOPOTKOMY M H3AIMHOMY IyTH pellleHHS.
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3adayu na doxaszameavemso.
Modeauposarue ycaoeuti

B 3a296X Ha NOKA3ATETBCTBO TpeSyeTcs JOKa3aTh YTBEpIKACHHEe
AIA OKA3ATH, 9TO OHO HEBEPHO (IPHBECTH KOHTPIIPHMED).

1.

B yermpexyronbHHKe TPOTHBONOIOXKHBIE YIVIB MONGPHO paB-
HEl. Jokaxkure, 9TO NPOTABOIIOIOXKHEIE CTOPOHE YeThIpex-
YTONBHUKA TION&PHO PABHHL.

Hano:

B C
ABCD — germpex-
YIOIBHHK
LA=/C
LB =/D
A D

BC = AD (AB = DC)

B 4eTHIpexyroiibHUKE JBE TPOTHBONIVIOXKHEIE CTOPOHH TapaJi-
JIJIbHBL, & AB& IPOTHBONOIOXKHEIX yraa papeblL JJokaxuTe,
9TC ABe APYrHe IIPOTHBOLOMIOMKHEIE CTOPOHBI PABHEI MEXAY
coboi.

Jano (oanH U3 BO3MOXKHBEIX
BAPHAHTOB MOZEIHPOBAHHA
YCJIOBHR 38,0290 ):

B C
ABCD — gerhipex-
YITONBHHK
LB =/D
BC || AD
D

AB=DC (BC=AD) 4

B deThpexyronbHAKe ABE NPOTHBONONOXHEIE CTOPOHE! o6pa-
3YIOT ¢ oAHOH M3 AparoHajdedl pabHmE yriel. Mssectno, yTo
JAB& OPOTHBOTIOJMOXKHHX Yriaa paBHBE Mexkay coboil. Joxaxu-
Te, YTC TOTHA K APYTHE IBA IPOTHBOIQIOXHBLIX YTJ1a PABHBI
Mexay coboli.
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JaHo (OQ¥H M3 BO3MOXKHBIX BAPKAHTOB MOZEIAPOBAHHA
ycaoBul 3aqa4H ): B c
ABCD — dernipex-
FrOMbHAK

LA=/C

ZABD = /BDC

£B=/D 4 7

B uerHpexyronbHEKe Ape NPOTHBOIOIMKHEE CTOPOHB 06pa-
3YIOT ¢ OfHOI M3 guaroHaJeli paRHEIe YITIRL, & YIJIRI IPH Bep-
IIHHAX YIJIOB YETHIPEXYTOJbHUKA, Yepe3 KOTOphle He MPoXo-
JAT DAHHAA SHArOHAJbB, PABHEI MexIy cobol. Bepno am, aTo
JAHHHE IPOTHBONOAOKHLBIE CTOPOHBI PABHbIT

Jazno (oquH U3 BO3MOXHBEIX BAPHAHTOB MOMEIUPOBAHMUS
YCAOBHHN 3amaqu ): B C
ABCD — uernipex-

YTOJBHUK

£LBAC = LACD

LB=/D

AB=DC 4 h

. JuaroHaM 4YeTHIPEXYTONBLHUKA IIePECEKAIOTCH B Touke O,

OopHgeM OHA H3 THAroHajnel sToll TOYKOH neMHTCA IONOJIaM.
HMapecTHO TAKXKe, YTO HBE MPOTHBONOIOKHEIE CTOPOHB YETHI-
PeXyroNbEHKA NapajulensHel. JJOKaXKUTe, 9YTO TOraa W Apyras
JUaroHaNb 3T0l To4ukoli mepecedeHns AeMHTCA IIOIGIAM.

Jano (oODME K3 BO3MOKHBIX BAPHAHTOB MOAETAPOBAHUS
YCIIOBHH 38084H ):

ABCD — 4ernpex- B ¢
YrONbEAK
OC=0A -
O=ACNBD -
BC || AD
A D

OB=0D
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6.

JHaroHamM dYeTHIpEXYIrOMbHHEKA NepecekaloTes B Touke O,
npA9eM OJHA H3 AHarcuallelt 3ol Toukofl mepecedeHHs Je-
JIATCA TONONaM, & APYras AHATOHANEL € MPOTHEONOIMKHEIMA
cTopoHamMu ofpasyeT paBEBe YIIH. JJoKaxxurte, 4TO JAAHHBIE
TPOTHBONIIOKHBIE CTOPOHH PABHBI MEXKAY cOBOH.

Jaro (0muH A3 BOSMOXKHEIX BAPAARTOB MOACITHPOBAHMS
ycnopuit aqauu):

B C
ABCD — werpipex- ¥
YTOJIBHHK
OB=0D
O=ACNBD
LBAC = ZDCA A
A D

AB=DC

JHaroEany qeTHPEXyrOJbHAKA PaBHBI MexXay coboit. [Ipa
TIPOTHBOTIONIOKHBIX YIJIa TAKXKe PaBHB Mexkay coboli. Bepro
JM, 9TO ABe MPOTHBONIWIOXKHbBIE CTOPOHB! TApaJIe/IbHbI?
Haso (0auH A3 BO3MOMXKHBIX BAPHAHTOB MOAE/IMPOBAHUS
YCHOBHY 3a084H):

ABCD — 4eTHpexyrolbHUK

AC =BD
/B=/D
AB | CD

Juaronanu dernipexyronsiuks ABCD B3auMHO nepneEau-
KyJEpHBL ¥Yribl npa BepmyHax B u C pasHu MexXny coboff.
Hoxkaxmure, 4yTo cToport AB u CD napannenvrel

Jano (OIAH H3 BOBMOXKHBIX BADHAHTOB MONETHPOBAHES
YCIOBHH 381a49H):

ABCD — 4eTHIpexyroisHMK
ACI.BD
LB =/LC

AB| DC
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9.

10.

11.

JIBe CTOPOHHE YeTHIPEXYTONbHHKA B OJHA K3 AUATOHANEN paB-
HEI MeKOy coboft. M3BecTHO Taxie, YTO ZBA NMPOTHBOIIOIOXK-
HHX yIJIa PaBHB! Mexay coboit. BepHo nu, 4To JBe ApyTHe
CTOPOHB! NAapasuUIeNbHE, JBe JHATOHAIM B33HMHO NepOeHIH-
KYJAPHEL 1 OOHA H3 AMAroHaJs el TOIKOl NepeceyeHus JeJIUTCA
rononam?

Hano:

ABCD — qerripex-
YTOIBHUK

LA=LC
AB=BD=DC

a) BC || AD

6) ACLBD

B) A0 =0C
(0= ACNBD)

JBa NPOTHBONONOXHBIX YIVIa YeTHIPEXYTONbHHKA DPABHHI
Mexxay coboft. Kpome Toro, TpH CTOPOHBI JETHPEXYTOJIBHUAKA

.TAKKeE paBHH MexXKIy coboft. JokaxuTe, YTO OBE CTOPOHEBI e~

THPEXYTOILAMKA NAPAJLICTLHEl, JHATOHAIHA B3aAMHO MepheH-
OHKYJIAPHBL ¥ TOUKA II€PEeCedCHUs OETHT ONHY B3 AUaroHaJeli
TOTIONAM.

Hano:

ABCD — uernipex-
YTOIBEHUK

LA=LC

AD = DC = BC

a) AB || DC

6) ACLBD

B) AO = 0OC

(O = ACN BD)

JlBe CTOPOHBI YeTHPEXyTOJIBHUKA, NMAPAJICNbHBL, A JHAMOHAIN
paBHBl Mexay coboft. Jlokaxkure, 4TO OBe APYIHE CTOPOHEI
PABHEL H TIAPAJUIENBRBI.
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12.

13.

14.

Hagro:

ABCD — 4eTHIpeXyrolbHHK
BC | AD

AC = BD

a) AB || DC
6) AB = DC

B ueThIpexyroJibHAKe ABe CTOPOHE! IAPANLIENBEB, & ABe JpY-
rHe paBHR MexXAy cobofi. BepHo s, 4Te paBHBIe CTOPOHH
IAPaJUTEIBHRI, & JHATOHSM PABHM MeXAy coboit?

Hano:

ABCD — 4eThpexyToJbHUK
BC || AD
AB=CD

a) AB || DC
6) AC = BD

B ueTHpexyronpHMKe JBe CTOPOHBI IAPaJUTebEEL, a ABa yI-
Jia IpH PAAOM PACTIVIO’KEHHBIX BepioHHaX paBHH. Jlokaxure,
YTO AMACOHAJIM PABHEI M JBe APyrHe CTOPOHBI TAKXKE DABHEL
Haso (oauE U3 BOBMOXHEIX BAPUAHTOB MOIEIMPOBAHAS
YCIORHIL 38a4K):

ABCD — 4eTHIpexyrolbHHK

BC || AD

LA=/D

a) AC = BD
6) AB=CD

B yeTHpexyropHuKe ABe CTOPOHEI NapaJiienbHbl. JJrarosamm
YeTRIPEXYTOILHUKA NEPeceKaloTed B TouKe O, NOIydYABIIHeCs
NPH 5TOM JBa OTPe3Ka ABYX pasHbIX JHaroHaaell paBHBI MeX-
Aoy cobott. Joxaxure, 4To AB& APYTHX OTpe3Ka AUaronajed
YeTRIPEXYTOIbHUKA PABHBI MeXKIy coOOfl M YIVIEI MpH BepIuud-
HAX OOHOH W3 HAPAJLIENBHBIX CTOPOH PABHB MEXAY cobolt.
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15.

16.

Jano (0Z¥H B3 BOSMOXHHX BADHAHTOB MOACTHPOBAHUS
ycaoBult 3agaum):

ABCD — deTnpexyrobHHK

BC | AD

0=ACnBD

AO=0D

a) LZA=/D
6) OB = 0C

B ueTnipexyronsbHEKe e CTOPOHBL MapauienbHbl. JIuaroHa-
JId TOUKOH nepecedYeHrs NENATCH HA YIETHPE OTPE3KA, JBA H3
KOTOPbIX, NPHHALIEKALTRE PA3HBIM AUArOHAIAM H IPHMBIKA~
I0LIHe K OOHON B3 MapajleSbHBIX CTOPOH, PABHEI MEXJY CO-
Boii. JiokaxnTe, YTO OCTAJIBHBEIE CTOPOHEI 4eTHIPEXYTONbHHKA
PABHEI Mexxay coboit.

Hano:

ABCD — 4eTHIpeXyroNbHHK
BC || AD

BO = 0OC

AB=DC

B ueThIpexyroibHHKE SBe CTOPOHEI NAPAJIIE/IBHBL. YO MEX-
Jly OZHOH THATOHAJIBIO H OZHON K3 MAPA/LTeNbHEIX CTOPOH Da-
BEH YTy MexJy Jpyroff DHaroHaILI0 H JApyroff 3 mapaf-
JIENbHEIX cTOPOH. BepHo s, 9T0 fpe ApyTHE CTOPOHBI PABHEL
Mexxay coboti?

Jano (OmMH M3 BOBMOKHBIX BAPHAHTOB MOZETHPOBAHKSA
yCnoBHH 3amaMu): B c
ABCD — wqernpex-

YTONBHUK

BC || AD

LCAD = ZCBD

AB=DC A D

)
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17. B ueThIpexyronabEHKe ABe CTOPOHB NapaUTebHEL. YTOT MeX-

Oy ofHolt TNATOHANBIO M oOHOH M3 mapalieNbHEIX CTOPOH Pa-

BeH YIVIy MeXny JApyro#f AMaroHajbi0 M Jpyroff m3 mapaJ-

JIEBHEIX CTOpOH. JIoKazkuTe, 4TO YLK Npd BepIiHHAX OXHO

H3 NapaJUIeIbHEIX CTOPOH PABHEL

JaHo (ONEH M3 BO3SMOMKHEIX

BAPHAHTOB MOJETUPOBAHHS

yCIOoBH 3a184H): B C

ABCD — yermpex- 0

YILOIBHHK

BC || AD

LDBC = LCAD

LA=/D A D
18. B 4erbipexyroibEHKE JBe CTOPOHBI HapaslleNbHHE ApPYr IpPY-

ry, a ABe JApyTHe ICPNeHIHKYNAPHB aHaroBanaM. Jokaxure,

YTC NepreHAnKy/IapEble JAATOHSIAM CTOPOHBI PABHE MEXILY

coboit.

Hano: B c

ABCD — u4etbipex-

YIOTBHHUK (4)

BC || AD

ACL1CD

AB1BD

AB =DC A D
19. B ueTnpexyronbHEKe TOYKS NepecedeHHd Auaronane# O oz-

HY U3 HAX JennaT nonousM. OTpesok, coeuHAIOIAR ABE Ipo-
TUBOTIONCXKHBIe CTOPOHH U mpoxoAaumil yepes Touky (J, Tak-
Ke JeJMUTCH €10 monoyiaM. JokaskuTe, 9TO CTOPOHH, KOTOphIS
OH IIepeceKAeT, paBHBI MeXXAY coboft.
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20.

21.

JlaHo (oaMH U3 BO3MOXKHBEIX BAPHAHTOB MOAETHPOBAHMS
ycnosutt 2anaun);

ABCD — gerwipex- B c
YTOJIBHAK
Pe AB P
KeDC
OecPK K
OP =0K
A0 =0C A D

AB =DC

JMaronasu 4eTHpeXyrobHHKA NepeceKaiores B Touke O,
Orpesok, coeapHsIOmMuN ABe NPOTHBONWIOXKHBEIE CTOPOHBI
M Mpoxolsmuit Yepes Touky O, aenwres ero nononam. OTpes-
KA, COSIUHAKINHE BEPUINHN MPOTHBOMOIOXKHBX YTJI0B C KOH-
LIAME OTPE3Ka, IPOXOHAMEro Yepes Touky (0, MomapHO papHb!
Mexkay coboit, Bepro i paBeHCTBO MeXAY coboft AByX Apy-
X CTOPOH 4eTHIPEXyTOIbHHKA?

Jano (ooMH 13 BOSMOXKHBIX
BAPHAHTOE MONEJNPOBAHHSA

yenoBu#t 3a084H )
ABCD — dernpex-
YTOIBHUK

OP =0K

AK = PC
PB=DK
BC=AD

JlBe CTOPOHBI YeTHPeXYIOTbHHMKS NapaJUleNbHBI, ABE IPY-
rMe — BO3MOXKHO, HET. YTOJ MeXAY AMAICHAIBIO U OAHOMH
U3 BOSMOXKHO HENAPAJJIEJBHEIX CTOPOH PAReH YIIy MEXIY
JApyrofl AMArcHaNbio M apyroff BO3MOXKHO HelapaJLlenbHON
croporoft. JokaskuTe, 9TC BO3MOIKHO HeNApPaJiieNbHEIE CTO-

POHEI PABHEI MeXKAy coboll.
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22.

23.

24,

Hano:

ABCD — yerblpexyroIbHHK
BC || AD

LABD = LACD

AB=DC

B dernipexyrosbHiKe ABE CTOPORBI TApaJLIeTbHEL, 8 JHATOHA-
JI¥ B3AMMHO NEPIeHAUKYIApEbL. JoKaXKATe, YTo ABe APYTHe
CTOPOHBI PABHBEI MEXAY Coboil.

Hano:

ABCD — 9eTHIpexXyroIbHHK
BC || AD

AC1BD

AB=CD

B Tpeyronbanke MenpaHa u OHCCEKTpHCA, IPOBSACHERE K Of-
Hoit " Toit xe cTopoHe, COBNANAINT. JJoKaXKHTe, ITO TPEYTOIE-

RHK paBHODenperHbBIH, B
Hago:
AABC
B D =m AC = I
AB = BC
A c

B Tpeyronbauke menuaHml, NpoBelicHHEIE K ABYM CTOPOHAM,
paBHE Mexxay coboft. JoxaxnTe, 4To TOroa TPEyroIbHHK PaB-
BoDeapeHHbIH,
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25. [pa TpeyronbHHKA paBHbI, MPHYEM OJHA& CTOPOHA Yy HHMX 00-
mad. M3 ommol MX O0mel BepIIMHEI NpoBelcHa OHCCEKTpH-
Ca yI7Ia MEPBOTO TPEYTWIBHEKA, 8 U3 Apyrofi obmel sepion-
HH — OGHCCEKTPHCA YIJIa BTOPOIO TPeYTroIbHHAKA. JokakuTe,
9TO OTPE3KH CTOPOH, HA KOTOphIe BHCCEKTPHCH AEIAT CTOPO-
HHI, NpWwiexkalme K obmell CTOpoHe, COOTBETCTBEHHO PABHBI
Mexcay coboit.

Hano: B ¢
AABC = AADC P

CP — ouccextpuca LBCA

AK — ouccekrpuca LCAD K
a) PB=DK

6) AP=CK A D

Hpumeuanus. 1. ITo ymomyaunio obozHauenne ABCD oanavaer
YeTHPEeXYTOMbHAK, B AaJbHeHieM MBI 3T0 YTOYHATL He OyaeMm.

2. PurypHs Ha YyeprexKax, NIPHBEAEHHBIX 34eCh, MOTYT OBITH IOXO-
u (Amu He MOXOXKH) Ha Napall/ie/IorPaMMEL. DT0 MOXKHO Ompejie-
JIATE TONBKO MPpH HAMTHYHH COOTBETCTEYOINHAX JOKA3ATE/HCTE HIIH
KOHTPIPAMEPOB.

3. Janee paccMOTpAM pelieHUe NPUBEAEHHBIX BHINE 38184 Ha J0-
KazareabeTso (1-25).



42 TpeyrolbENKHM H NApaLIeIOrpaMMEl

3adavu na doxasameavemso. Pewerue

B 3amavax Ha ACKA3aTENbCTBO TPeOYeTCA AOKA3ATEH YTBEDKICHHE
WAY OKA3aTh, YTO OHC HEBEPHO (IPHBECTH KOHTDIIPHMED).

1. B yerbipeXyrodbHEHKE MPOTHBONONOKHbLE YIVIEL MOMApHO paB-
Hel. JIoKaxuTe, YTO MPOTHBONOJOXKHBIE CTOPOHBI HeTHIPEX-
YTOJILHHKA MONAPEC PABHBL.

B c
D

BC=AD (AB=DC) A
a) Tax xax LA+ZLB+LC+LD =360°, To LA+/B=180°.

HaseecTHa Teopema: «Ecnn npu nepecedendy ABYX MPAMBIX

TpeThell cCyMMa OOpasOBAHHBIX OPH STOM BHYTPEHHHX Of-
HOCTOPOHHHEX YIJIOB pasHa 180°, To 3TW siBe npsAMBIE Ia-
paanenpubl». Ilostomy BC || AD.

6) AHajormyHO MOXKHO Ioka3ath, 9to AB || DC, znauur
ABCD — napannenorpamM. Torza mo ceolicTBy mapas-
aenorpamma BC = AD uw AB = DC.

2. B uernipexyronpHHKe ABe IPOTHBOTINICKHBIE CTOPOHH Napadl-
JIEIbHH, W JiBa NPOTHBOLGOXHEIX YIia paBhbl Jokaxnre,
9T0 ARE LPYTHE MPOTHROMOMOXKHEE CTOPOHBI PABHH MEXKIY
cobotl,

Haxo (omuH U2 BO3IMOMKHBIX

BADHAHTOB MOJIETMDOBSHAA D C
ycnopuit 3aa4m): / /
D

AB=DC (BC=AD) A
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a)

6)

Tax KoK 3a4acTYIO B c
3aJa98 TAKOre THIG

CBAZAHH B NaJbHeHmMeM

¢ JOKA3ATELCTBOM

paBeHCTBa JBYX

TPEYTOITBHHKOB, TO I/
JOKA3aTeNbCTRA A D

mpoBeneM aparcHan s AC.

Ilo ¢aoficTBY MapaUTe/IBHAIX MPAMBIX (37eCh MO YCIOBHIO
BC || AD) LBCA = £ZDAC.

Tak Kaxk CyMMa BEYTPEHHHX YIJIOB JIOOOTO TPEyTroONLHHKA
paBHa 180°, To

£BAC + 4B + LBC4 = 180° LB =/D
LACD+ 4D + £DAC = 180° " "° /BCA=LDAC’
sHauuT LBAC = LACD, vorna AB || DC.

Paccmorpum tpeyromsuuky ABC u CDA.

AC — obmasn sHaanr AABC = ACDA
LBCA=4ZDAC |, 10 BTOpOMY NpH3HAKY
LBAC = LZACD | paseHCTBa TPEYIOIILHBKOB.

Torga AB = DC (BC = AD), 4ro ¥ TpeGoBaIoch JOKa-
34Tbh.

IIpumevanue. Tak xak u3 oyHKkTa 6) cnenyer, wro ABCD —
[apa/UIeNIorPaMM, TO JaJiee MOXKHO OBUIO BOCIONB30BATHCH
1IEPBHIM CBOICTBOM IApPAJUIEIOrPAMMOB.

Jago {eme omaH BO3MOKHBIN B c
BAPUAHT MOAEJHPOBAHNA
aTOl 38/a4M):

AB=DC (BC=AD) 4 D

Joxraxmre 970 yTBEPXKIAEHHE CAMOCTOATENLHO,
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3. B ueThIpexyToabHHKE ABe TMPOTHBOMOIOXKHBIE CTOPOHE! O0pa-
3yI0T ¢ ogHOl W3 AMaroHajeli pasHble ymiel. HseecTHo, 9TO
ABa MPOTHBOIOJOXKHBIX YIJIa PaBHBI Mexay cobo#t. Joxaxu-
Te, YTO TOTJa M JpYyTHe ABa TMPOTHBOIIOJOXHHX YIVIa paBHH
Mex Ay cobolt.

Jano {(omuH U3 BO3MOXKHEIX
BapHAHTOB MOIE/THPOBAHHS
YCIOBHI 380a9H )

ABCD

LA=/C

ZABD = /BDC

LB =/D A D

LA+ £ABD + LADB = 180°

&) Tox s /v, /DB + /DBC = 180
0 ZADB = /DBC.

/B = /ABD + {DBC
4D =/CDB+4ADB'

3HaUHUT 4B = 4D, 4To B TpefoBasioch IOKA3ATD.

6} Yurem, uro

Hago (cymecrsyer apyroit

BApHAHT MOJETHPOBAHUSA B C
yenosuit sagavH):
ABCD
LB=4LD
LABD = /CDB

LA=LC A D

LB =4D

a) Texxak \ph_ ,oDB

l , To LOCBD = /ADB.
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6) PaccmorpuM Tpeyronvuuxku ABD u CDB.
BD — ofmas
LABD = ZCBD (no ycnosuio) s
ZADB = ZCBD (no noke3aHHOMY }

sHaauT AABD = ACDB no Il mpusnaxy paBeHCTBa Tpe-
YTONLHEKOB, ToTha LA = £C.

Pacemorpure apyrue BOBMOXKHEIE BADHAHTHL MOJEIHPOBAHHS
yenopull 3aJa4A H CAMOCTOATENLHO JOKAXKHTEe yTBEpIXKJeHMe
© PABEHCTBE JPYTHMX HMPOTHBONONAOXKHBIX YTJIOB.

4. B ueTbIpeXyrolbHUKe OBE NPOTHBOIONOXKHbBIE CTOPOHBI 00pa-
3YIOT ¢ OOROH M3 JHATOHAJEH DABHBIC YIJIBL, & YIJIBI [IpY BEp-
MFHAX YIVIOB 4eThIPeXyTOAbHUKA, YePe3 KOTOphie He MPOXO-
JUT NAaHHAS JHATOHAJb, PaBHBI MeKAy cobolt. Bepro am, uyro
JAHHBIE IPOTHBOIOICKHEIE CTOPOHBI PABHBIT
Hauo (onpH M3 BOBMOMKHBIX
BAPUAHTOB MOJENTAPOBAHUS
YCIIOBHM 38,0a4K):
ABCD
LBAC = LACD
LB =/D

AB=DC A D

B c

LB +LBAC + ZACB = 180°
%) /D +LACD + ZDAC = 180°

6) Tax xak £B = /D (no ycnosmwo) u LACB = /DAC
(mo aoxazaHHOMY), TO mo onpeieaennio ABCD — ma-
PaJLIeNIOTPAMM,

= LACB = /DAC.

Torma no ceofictsy napanieiorpamma AB = DC, uro
K TpeGoBaJIoCh JOKA3ATD.

IIpepnozxuTe eme 0ARY MHTEPIPETAIMIO YCIOBHH 3808491 1B J0-
KAXKHTEe CNPABEAJIABOCTh BHIBOLOB CAMOCTOSATENBHO.
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5. HuaroBanmm <QeTHpEXyTOIHHHKA IEepeceKaloTcd B Touxe O,
npu4YeM OZHA H3 AuaroHanell sToll Touko#f menmuTCed OO~
naM. M3BecTHO Takike, 4TO ABe IPOTHBOTIOVIOXHEIE CTOPO-
HHl YETHIPeXYTONbHEKA NapaienbHbl. JJOKaoKHTe, YTO TOrIa
H ApYyres AMArOHAJb 3TOH TOYKON mepecedeHMs RENHTCH II0-
ONaM.
Jdaso (oguE H3 BOSMOMKHBIX
BAPUAHTOB MOBETUPOBAHHS B
YCAOBHH 3a8a4n):
ABCD
0OC =04 o
O=ACnBD
BC || AD
OB = 0D A D
Paccmorpum Tpeyransaexe BOC u DOA:
£ZBOC = LDOA (xax pepTHKAJILEHIE);
OC = 0A (oo yciopHo);
ZBCO = ZDAOQ (xak BHYTpeHHHE HAKpecT JeXkaumpe IpH
BC |t AD u cexymett AC).
Torma mo BTOPOMYy NPH3HAKY DPaBeHCTBA TPEYLOILHHKOB
ABOC = ADQA, sHaunt OB = 0D, 410 u TpefoBalIoch
JOKA3aTh.
PaccMmorpure apyrme BO3MOXKHEIE BAPMAHTH MOOEIHPOBa-
HKSl YCIOBRM 330849H H CAMOCTOATEbHO IOKAYKMTE YTBEDIK-
JeHue.

6. JuaroHaaH YeTHIPEXyrofBHHKA Iepecekalorca B Touyke O,

npH4YeM OCIHAa H3 pgHaroHaslell »Toff ToukOR nepecedenus
JEeIMTCA DONOJiaM, & JApyras JOWATOHAAE ¢ IPOTHBOIO-
JIOKHBIMM CTOpOHaMH oOpa3yeT paBHBIE YIIH. JoKaxn-
Te, YTO AAHHEIC NPOTHMBOIOJIOXKHEIE CTOPOHEI PABHBI MEXKIY
cobot.
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Jano (oauH M3 BOBMOKHBIX
BAPDHAHTOB MOJETHpOBaHUsT B

C
YCITOBHE 3aHAYH): Y
ABCD
OB=0D
O=ACNBD
D

£LBAC = LDCA A L
AB = DC

a) PaccmorpuM Tpeyrompuuxku AQOB u COD:
ZAOB = /DOC (BepTHKANBHbIE);
OB = 0D (uc ycsioedio).
Tak kex ZBAC = ZDC A no ycnopuio
LABD+£LBACHLAQRB=£DCA+LPOC+/BDC=180°

(cymmm yrios Tpeyromsnukoe AOB u COD),

6) 3aauur AAOB = ACOD 1o BTOpOMY NPHIHAKY.
Torna AB = DC.
BosMoxkeH H Takolf BApHAHT HATEPIIPETAIINHE YCIIOBHA 3a084H.

CdopuymapyiiTe H AoKaATE BHIBOAN CS8MOCTOATENLHO,
B c

A D

7. JuarcHaNn 4YeTHPEXYrOJAbHMKS PABHEI Mexny coboi. Jpa
NPOTHBOTIVIOXKHBIX YIJIA TaKXe paBHbI Mexkay coboft. BepHo
JIF, 4TC JBe NMPOTHBONOIOXKHEE CTOPOHB! NApANIeIbHB?
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Jauo (OEMH H3 BOIMOXKHBIX

BAPHAHTOB MOOECAHPOBAHAS ¢
YCIOBHH 30J44H):

ABCD o

AC=BD

LB=/D

AB | CD A D
OueBngHO, ITO €CIH 3T B C
NAPAJLIEIOTPAMM, TO YepTexk

apyroii. Harmpumep, ABCD — o
IPAMOYTOIILHAK, TAK KAK

JHUATOHAJNM PABHEL.

Ho B ycnopun 3ama4u 06 sroM

HMYEro He CKA3aHO. A D

Bozsunkaer xpaMoJbHAS MBICIB. A MOXKET, 9TO He HAPaLIeNo-
rpaMm, H yTBepxaeaue AB || CD — noxuoe?

Joig Toro 9Tobbl HOKA38TH, yTo B 00meM crygsae AB )t DC,
HeoOXoAuMO npHuBecTH XoTd 6B1 oauH KoHTpIpHMep. [Tonpoby-
€M IPHBECTH IPHMEpP JeTHPEXYTOIBHUKA, IJ1s KOTOPOTO YOIO-
BHE 389 BHINOIHsIOTCH, HO AB ff DC.

Mycrs AC = BD, ACLBD Y
u BO = 0D (OC # 0A),
Torga LB =/D, AC=BD — &
YCJIOBHSA 3a089H BHIIQIHSIOTCH, A
Ho AB ) DC.
D
A
CdopmymupyiiTe B MHON BADHAHT MOEENH YC/IOBRH 38085H

M JIOKQJKHTE HJIK OTIPOBEPTHUTE COOTBETCTBYIOIHE YTBEPXK e~
HHUA CAMOCTOATE/IBHO.
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8. HuaroBamy gerwHpexyronbHExa ABCD p3auMHO mepreHzu-
KYJApHBL. YIisl opH BepmmHax B 1 C paBabl Mexk oy coboii.
JHoxaxure, uro croposl AB u CD napannensHsl.

Jano (onpH M3 BO3BMOXKHEIX BAPHAHTOB MOJEIUPOBAKHS YCIIO-
BH 30,184H);

ABCD

AC1BD

LB =/C

AB| DC

a) Tak kax £ZB = £LC, 10, BO3MOXKHO, LB = /C = 90°.
Torna, yaurmsada, yro AC 1 BD, nonyanM KBampaT.

C
B
. D
C
A

6) Ecin £ZB = ZC % %°, 10 370 BO3MOMKHO 47151 paBHOGeH-
peHHBIX Tpanemuli (PACYHOK CJleBa).

B c B_¢
/ \ A
A D A D

Cy1mecTBYIOT TaK»e paBHOGEIpEHHbie TPANeUHH, ¥ KOTO-
pux ACL1BD (ouesnmmo, uro AB }f CD — pucyRok
cnpasa).

O

B) 3HaawT, B 00mEM caydae yTBEPXKIATh, ITO U3 yC/AOBKH 3a-
Jaum cnegyet, 9to AB || CD, nenpas.
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TpeyroNbHEKH B TAPALIENOrPAMMEL

9. Jipe CTOpOHH YETHIPEXYIOJIBHHKA M OAHS H3 AHANCHaJeH paB-

BB MeXxIy cobol. M3pecTHO Takxke, UTO JB& MPOTHUBOIOICK-
HBIX yIVia paBHB! MeXAy coboil. BepHo s, uyTo nBe Apyrue
CTOPOHHBI TIAPAJUIE/IBHE, [Be AMATOHANU B3GAMHO MEpheHIy-
KYJIAPHE! H OHA H3 OHaroHanel TOUKoR nepecedeHrs AeIUTCH
momounam?

HaHo: B D, c
ABCD T
LA=LC

AB=BD=DC

a) BC | AD

6) ACLBD

B} AO =0C :

(O = AC N BD) 4 By D

BB,1AD

a) 1. BelnonsuM ACNOIHATEIBHOE MOCTPOCHAE: DD, 1BC"

2. PaccmoTpum Tpeyronbiuku ABB, u CDD,.
Tax kax ZA=ZC u AB = DC, To 3TH IpaMOyroib-

HEl€ TPEYTOIBHUKK DABHBI [0 THINOTEHY3€ M OCTPOMY
yry: AABB, = ACDD,.

3uaunr BB, = DD,; ZABB, = /CDD,.

3. Pacemorpum tpeyronernkn DBB, w BDD,.
BTU TPeyroNbHAKHN PABHELI MO PHIIOTEHY3€ H KATETY.
Torna £DBB, = /BDD,.

4. Tax xax ZABB, = ZCDD, uw LDBB, = /BDD,,
10 LABB, + LDBB, = £LD,DC + ZBDD,,
r.e. ZABD = /BDC, torga AB || DC.

Yunrmeada, uro AB = DC, nonyurM, yro ABCD —
napasnenorpamM. Orcrona crepyer, uro BC | AD.
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6) ACL1BD us ycioBuill 38Ja4K SIBHO He CJIC/IYET.
[IpuBeaem xoHTpIpEMED:

30

0 m 30°
A B, D
Jlnst TaKoro geTeipexyronsuuka LB = /D = 150°.
Ilycts AB=4a, BB;1AD, Torma

AB, = ABcos30° AB, = %ﬁ

spaaut AD = av3, Te. AB# AD.

Takum obpazoM, ABCD me aBnserca poMbom, a TOrga
JMATOHANH B3AHMHO He OepIeHIMKYISPHBI.

B) B c

A D

Tek kak ABCD — napafnenorpaMm, TO ZUATOHANH TOY-
xofi nmepeceyenus menarca nomoiam: AQ = OC.

Jaso (emme 0AME H3 BADHAHTOB

MOZAE/IMPOBAHKS YCJIOBUI 3a1aun):

ABCD B c
AB=BD=DC

LB=/D

a) BC || AD
6) ACLBD
(O = AC BD)
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TpeyronbHAKA ¥ TIAPAJIICIOrPAMMB

10.

A= /ADB o ZABD =180°—-2/4
ZC = LDBC|’ £LBDC = 180° - 2/C"

c " /B=/LABD + /C
APYTORl CTOPORRL /= /BDC + LA’

Tax xax

Ho LB = £D, Torna
180° - 2/A + LC = 180° - 2/C + LA,

sHAIAT ZA = Z(, M IPAXOAEM K NEePBOMY BADHAHTY MOIE-
JINPOBAHHA YCIIOBANR 3aIa4H.

O606masn pasnyHble BAPHAHTH, HHTEPIPETHPYIOIIHE YCIO-
BHsL 3a21a9K, oTMeTHM, 4T0 BC | AD, ACLBD n AO=0C.

JiBa NPOTHBOMONOXHEIX YIVIA YeTHIPEXYTOIbHAKA DaBHB!
Mexay coboit. KpoMe Toro, Tpi CTOPOHBI YeTHIPEXYTILHAKA
Taxdke paBHbI MeXKAy coboft. JlokaxknTe, 4T0 ABe CTOPOHBI Y&~
THIPEXYTOJIBHAKA TAPAJUIENIBHEL, JHATOHAIHA B3AHMHO IEpPIIeH-~
JAKYJAPHE! A TOYKA NlepecedeHns MeJIUT OfJHY B3 AHarcHaJe
TOTIOVIAM.

Hano:

ABCD
LA=LC

AD =DC = BC

a) AB || DC
6) ACLBD

B} AO =0C

(O = ACNBD)

a) IlpoBemeM RONMOMHETENBHOE TIOCTPOCHHE.
DD,1BC; DD,lAB; BB,1DC.

6) AADD,=ACDD, u AADD,=ACBB, no ramnotenyae
U OCTPOMY YT7y.
Torma DDy = DD, = BB, u AD, = CD,.
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11.

B) ADD,B = ADD, B no runoresyse BD u xareram DD,
8 DD,. 3nasmr LD\BD=/DBD,, D,B=D,B, Torna
BD — 6rccexkTpuca,

D,B=DB

T.¢e. AB = BC, snauur ABCD -~ pom6.

Orcioma cnexayer, uro AB|DC; ACL1BD; AO=0C.

PaccmoTpuTe enme onuH

B , C
H3 BOSMOXKHLIX BAPHAHTOR 1
MOJEJHPOBAHHS YCIOBHHA
samaau. PopMaHayiiTe
VCIOBHSA 3aJ8MH B BHIAE
«Jano» @ depTexa
H CAMOCTOATEABHO A v D

AOKEOKHTE.

Tak Kak , TO 10 ACKA3AHHOMY

JIBe cTOPOHB! YeThIpeXyTOJIBHHUKA NapallieAbHbl, & JUATOHAIH
paBHHE Mexxay coboit. JlokaXkure, 9TO ABe Opyrue CTOPOHH
PaBHBL H APAJIIEIbHbI.

Jano:
ABCD
BC || AD
AC = BD

a) AB|| DC
6) AB=DC

PacemorpuM a || b.

a) ITo ycnosmo AC = BD. « B c

Myers DC1AD - 0
AB1BC

Torms AB = DC
u AB | DC. A D
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TpeyronbHUKH M MAPATIIENOIPAMMEL

6)

a B

C _a B C
b b [ X
A D

A D

H3pecTRO, 4TO €M B Tpallemuy AMATOHAMNM PABHBI, TO OHA
paBHODEIPERHAS.

Adna nokasarenscrsa mycts BB LAD; CC,1LAD.
B C

A B, ¢, D
Paccmorpum Tpeyromeuuku ACC; n DBB,.
1. BB, = CC| (xaK BHICOTH OJHOH TpaIleLHH).

2. AC = DB (no ycnoBuio), 3HAMHT IO CHIIOTEHY3€ H Ko-
rery AACC, = ADBB,, snauur LDAC = ZADB.

LDAC = ZACB
ZLADB = /DBC}’
r.e. LACB =/ZADB = ZDBC.

3. Tak xax BC || AD, To

PaccMorpuM Tpeyromsauku ACB u DBC.
1. BC — obmas.
2. AC = DB (no yeiosuio).

3. ZACB = /ZDBC (no aoKa3aHHOMY), 3HAMHT
AACB = ADBC, Torma AB=DC (AB} DC).

4. Buron. B mobom cnyyae AB = CD.
5. B ob6meM ciryuae, ecrecTrerno, AB }f DC.
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12. B gerripexyroabHMKE ABe CTOPOHEI NApAJUIENBHEL, a JBe APY-
rve pasHbl MexxAy coboff. BepHo /M, 9TO paBHBIE CTODPOHBI
TIAPAJUIETbHEL, 3 AHATOHAJNM PABHBI MEXXKAY coboit?

Hano:
ABCD
BC || AD
AB=CD

a) AB || DC
6) AC = BD

a) PaccmorpuMm ¢ | b, AB =CD.

Iyers AB || DC, torma ABCD — papamienorpamm,
a 3HA4HT, B oOmem cnydae AC # BD, ecnu ABCD me
ABAAETCH TIPAMOYTOVIBHIKOM,

a B C
b
A D
Iyers ABY DC, torma ABCD — paproGenpeRnaa Tpa-

nenms.

e B C a B C
A D A D

AB=CD, AC=BD, AB}DC.

Jpyrax cayuaep HeT, TAK KAK €C/IK ABe CTOPOHB! JeTEIPEX-
YIIBHEKA TAPAJUICNLHBI, TO STO NHOO MApALIeNorpaMM,
JHb0 TpAanenHs.

B) BrBoa, B o6mem ciysae AC # BD; AB } DC.
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TpeyroJsEAKH # DapaJIeIOrPAMMB!

13. B yeTmpexyroJbHEKe ABE CTOPOHBI MAPAJINENbHH, 4 ABa yI-

Jla TPH PSLAOM PACIIOIOXEHHEIX BEpUIMHAX paBHEL. JJoxazknaTe,
9T0 JMArOHAJIM PABHBL H JiBe APYTHe CTOPOHBI TAKMKE PABHBL.

HaHo (OIMH H3 BO3MOXKHBIX BAPHAHTOB MOJICJIMPOBAHMS YCIO-
BAft 3a0a49M):

ABCD
BC || AD

LA=LD
a) AC = BD
6) AB = CD . B c
a) Iyers a || b,

LA= /D =290° torga

AB =CD, AC=BD

(IPAMOYTONbHHK ). b u .

A D .
6) Mlycts a || b, ZA= LD #90°,
B C

ANV

Torga ABCD - Tpamenns, 3HAYAT

AB=CD, AC=BD.
Hano (,D,pyroﬁ BO3MOXKHBI BADHAHT MOIENHPOBAHHA yCIoBHH
3a084H):

ABCD a B ¢
BC || AD
LABC = /DAB = 9(°
b O
a) AC =BD
6) AB=CD A D

AB # DC
ABY} DC”
Brison. B ofmem cay=ae AC#BD u AB # DC,

B sToMm caygae
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14. B SerhIpexyroJbHHKe Ope CTOPOHB! Hapasuie/bHb. Juaronanmn
9eTHIPEXYTOIBHAKS TIEPECEeKAlOTCA B TO9Ke O, NOIyunBIIHeCH
TIpM 3TOM OB8 OTPe3Ka ABYX Pa3HBIX JHATOHRANeH paBHBI MEX-
ay coboti. Hoxaxkure, YTo ARA JPYTHX OTpe3Ka QHATOHaJeH
9eTHPeXyrobHAKA PABHE MeXIy co00H B yIVILI NpH BepIM-
HaX omHofl A3 MapaJUTeJbHEX CTOPOH PaBHBI MexkIy cobol.

Jano (ooUH M3 BOBMOXKEEIX BAPHAHTOB MOJEMAPOBAHKSE YCIO-
BHH 38,084K):

ABCD

BC || AD

O=ACNnBD

AO=0D

a) LA= /D
6) BO = OC

1) Paccmorpum AAQOD.
1. AO = OD (no yenosuw), snauur LOAD = ZODA.

2. BC || AD (nmo ycmosuo), Toraa
LOAD = LOCB
ZODA = LOBC
npa BC || AD u cexymux AC n BD), cienosaTenbHo
BO = 0C.

AC = A0 +0OC

BD=D0O+ 0D

l (xax BHYTpPEHHHE HAKPECT JICXKAIIHE

3. Tak kax |,TOAC=BD.

2) Nyers al|b, AC=BD, O=ACnBD, AO=0D.

IIpeanonoxam, yto ABCD. — npaMoyrolbHHK, TOTHS
a B C

0

b

A D
LA=/D, BO=0C.
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TpeyrofEHAKE ¥ DAPAJICI0rPAMMBI

8) Iycrs a | b, AO=0D, AC=BD.
Ipeamonoxum, wro ABCD — Tpanenus.
" Paccmorpum AAOB u ADOC.

AO = OD (mo yciosuo), BO = OC (ne JoKa3saHHOMY),
LAOB = ADOC (xax BEepTHKAJIBHBIE).

Toraga AAOB = ADOC no I npusHaky paBeHCTBa Tpe-
YTOIILHAKOB,

Chnepopatensno, AB = D(C| T.e. Tpaneuna paBHoGeapeH-
Had.

Toraa LDAB=/ZADC, BO=O0C, urou TpeboBanocs
IOKA3ATb.
a B C

A D

Jauo (enie ofMH U3 BO3MOYKHHIX BAPHAHTOB MOAEIHPOBAHUS
YCIIOBHH 3aa4H):

ABC D a B C

BC || AD

O0=ACNBD 0

BO=0A b

8) ZA=/D A D
6) OD = OC

Hz 4eprexka cilemyer, 4To BO3MOXKEH ciydal, NpE KOTOpoM
LA # ZD n OD # OC. CrepopaTenbHe, HARAEH KOHTPIPHA-
Mep, OMPOBEPraloMil MpeApIayIIHe BHIBOKI.

Brisox. B obmem caydae yTBep)KIeHHe 33/1aMH He BBHITIOJHA-
eres: LA % £ZD u OB # OC.
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15. B 9eTHpexyroipHEKE JBe CTOPOHE napannensist. JuaroHanu
TOUKON NepecesieHAs JeNsATCA Ha JeTHIPE OTPe3Ka, ABa N3 Ko-
TOPBIX, MPUHAJJIEXKAIME PASHBIM JHATOHANAM ¥ PHMBIKAK-
mue K ogHolt U3 MapasieNsHBIX CTOPOH, PABHBI Mexay coOol,
JOKaxKHTe, ITO OCTANBHBbIC CTOPOHB! YeTHIPEXYTrOABHHKA PAB-
HBEI MexKay cobofi.

Hano:

ABCD

BC | AD

ACNBD=0

BO=0C

AB =DC

B aToM criyuae BO3SMOXHB! TOVIBKO AB3 BHIA IETHIPEXYTOJIb-
HHKOB, TAK KAK paBHBIe OTPe3KH PA3HEIX AMarcHanel npu-

MBIKAIOT K OJIHOM H3 Iapa/ie/IbHBEX cTOpoH. QYeBHIHO, 4TO
YeTHIPEeXYTOIBHUK MOXKET GHTHL MM IPAMOYTOJILHHKOM, MM

TpanemnHeit.
a B C a B C
Q o
b b
A D A D

a) Paccmorpum ABOC.
BO = OC (no yciosuio), suaunt ZOBC = ZOCB.

Z/OBC = LODA
BC || AD (uo yenormmo), Toraa 5 nvp _ /0 apls

caepoparensao AO = 0D,

6) Pacemorpum AAOB u ADOC.

BO = OC (uo yenosuo), AO = OD (mo moxazaHHOMY ),
ZAOB = /DOC (xax sepruxanbusie). Toraa AAOB =
= ADQOC no | npuzHaky paBeHCTBa TPEYIQIBHUKOB.

3uayur, AB = DC, uro 1 TpeboBancch NOKA3ZATH.
Bripon. B obmem cnyaae AB = DC.
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TpeyroIbARKY B TaPAJLIIeIOrPaMMBE

16. B geThIpexXyroibEHKe ABe CTOPOHB! MapallebHbL Yo MeXK-

Oy oagoit pHAroHaNsI0 M ofHON M3 MapaJlIebHEX CTOPOH pa-
BeH YIWIYy MeXIy Ipyro#i AMaroHanblo H JApyroft W3 mapal-
NeTBREX cTOpoH. BepHo /I, 9TO ABE APYTHE CTOPOHLI PABHB
Mexay coboit? '

Jano (oauH K3 BOSMOXKHBIX B c
EAPHAHTOB MOAEJHPORAEHS

yCIoBHIE 3amaun): o

ABCD

BC || AD

LCAD = /ZCBD

AB = DC

OTMeTuM, YTO B AaBHOH 3alade BHI YeTHIPEXYIOJIbHAKA —
TpaNenys WK MPAMOYTONBHEK — IR ZOKA3aTEAbCTEA HECy-
INeCTEeHEH.
a) Tak xkak BC | AD,
0 LCAD = /ACB (ko B
JCBD = ZADB HY TPEHHHE HAKPECT JieIKalnyje

npu BD || AD n cexymmx AC u BD).

LCBD = LACB
6) Tak xak LCAD = ZCBD, 10 JCAD = /ADB!’

rorga BO = 0C u AO = OD, ssaunr AC = BD.

B) Pacemorpum AAOB n ADOC.
BO = 0OC
A0 = OD (no AckazaHHOMY),
LAOB = ZDOC (xax BepTHKaNbHEIE),

cnegoparensio AAOB = ADOC no I npusHaky pases-
CTBa TPEYrONbHHUKOB, 38a4AT AB = DC, urto u Tpebosa-
JI0Ch JOKA38TE.

A D

QOueBnpno, ato ecmu BO = A0, o ABCD — npsamo-
YIONBLHEK, & e BO # AO, 1o ABCD — Tpanenns.

B obmem sune AB = DC.,
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17.

18.

B ueTHIpexyrampHuKe OBe CTOPOHEI NAPALIETbHEL. YOI MeX-
Zy ofHo#t AUAroHANBIO H OIHON U3 Napa/iefIbHBIX CTOPOH pa-
BeH YIAy MexAy Apyroli AHATOHANBIO B Opyro#f u3 mapan-
JIeSbHEIX cTopoR. JIOKAXKATe, YTO YIVIBI IPH BEPIIMHAX OHON
U3 Tapaie/IbHBIX CTOPOH PABHEHI.

Jaso (omuE 73 BOBMOMKHEBIX B c
BAPVAHTOB MOIEJIUPOBAHUS

ycnoBuit 3aaa4H): &)

ABCD

BC || AD

ZDBC = LCAD

LA=/D A D

a) Hcnonb3ys Maew ¥ mJaH AOKa3aTebCTBa 3aiaun 16, mo-
ayamM, yro AC = BD, AB = DC.

6) Paccmorpav AABD u ADCA.
AC=BD, AB=DC, AD — ofmas, 3gaunTt oo III nopu-
3HAKY paBeHCTBa TpeyroasHrKoB AABD = ADCA, To-
rma ZA = /D, 4ro u TpefoBaANOCH A0KA3ATD.

B sernipexyronbHHKe JBe CTOPORB NAPAJJIEIbHEL APYT APY-
Iy, & JiBe OPyrHe NepneHAnKyAApHbl AHaroHanaM. JJokakure,
YTO NEPNEEANKYAAPHEE AUATOHAAAM CTOPOHB PABHBI MEXKAY
coboit,

B C
Haro:
ABCD
BC || AD
ACL1CD
AB1BD

AB.= DC A D

a) Tak xak BC | AD, TO 3TOT 9eTHIpeXyrONbHHK — JuHbo
mapaJsienorpamM, Jubo Tpanemus. W3BecTHO, 4TO He Cy-
IIECTBYET TAPANNENIOrPaMMa, ¥ KOToporo obe JHaroHaan
OEPNEHANKYAAPHBE MPOTHBOMOMOMKHBIM CTOPOHAM,
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6) Ilycte ABCD — Tpanenuas. Torga Tak Kak TpeyrolIbHEKH
ABD u DCA npamoyronshsie, To Bepmuasl B u C mpu-
HAOJIeXKAT ORHoH M To#f Xe OKpYyXHocTH Auamerpa AD.

B

A D

JeACTBUTENBHO, TPH TOYKH, He JIeXKAIMe Ha ORHON mps-
MO#, ONPERENSIOT ¢IHHCTBEHHYIO OKPYKHOCTD, & 3HAYMT,
AABD npuHALJIEKHT OKPYKHOCTH guamerpa AD,

Ho ADCA TaxXe ompeleisieT €IHHCTBEHHYIO OKpYX-
HOCTb guameTpa AD, Toraa omM cOBIamAIoT.

Yuarg, ywro BC || AD, nonyunm —AB = «DC, agayar
AB=CD.

19. B uyeThIpexyronbHEHKe TOYKS NepecedeHHs quaroHanet O oxn-
HY U3 HUX JeauT nononaM. OTpesok, coegmasromilt ABe npo-
THBONIOMXKHEIE CTOPOHBL H IIpoxonamuil Jepes Toaky O, Tak-
e FeJaTca e nononaMm. JIokaKuTe, \ITO CTOPOHH, KOTOphIe
OHA& NEPeCceKaeT, PABHEI MEXKIY Coboll.

Haro (0mDAR K3 BOBMOXKHBEIX BAPHAHTOB MOIE/IMPOBAHHS YCI0-
BHIt 3a7a9u):

ABCD B c
Pe AB
K e DC p
ACNBD =0
O € PK 0 K
OP = 0K
A0 =0C A D

AB=DC
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a) PaccmorpaM tpeyronerukn APO n CKO.
1. OP = OK mno yciiosmio;
2. AO = OC 1o ycnosuo;

3. ZAQP = ZCOK KaK BepTHRAJIbLHEE.

3uaqur, mo 1 npusHaxy paBeHCTBA TPEYIOILHHKOB
ANAPO = ACKO. CnenoBarensio, ZOAP = /0CK,
suaguT AB || DC 1o npusHaky napajniefbHOCTH JIBYX
NPsIMEBIX.

6) PaccMorpum TpeyronbHuku ABO u CDO.
1. AO = OC;
2. ZOAP = ZOCK (uo nokasaHHOMY);

3. ZAOB = ZCOD (xak BepTHKAJNBLHELE).

3uauur AABO = ACDQ no 1l npn3aaxy paBeHCTBS
Tpeyronbuukos. Cnenosarensyo, AB = DC.

PaccMoTpuTe eme oaMH BO3MOKEHIA BAPHAHT MOJETAPOBAHAA
yeIoBHl 3a189H M JOKaXKaTe ero.

B P C

A X D

20. [IMaroRaNd YeTHIPEXYIOJILHHKS IepecekaloTcda B Todke O,
OTpe3oK, COEHHSIIOMMN [JBe OPOTHBONMIOMKEBIE CTOPOHB
A npoxoasimutt 4epes Touky O, Jenurtca eo momonaM. Qrpes-
KH, COCSANHAIONMME BePUIMHEL TPOTHBOTIONIOAKHBIX YIJIOB € KOH-
LBMH OTPE3Ka, NPOXOAAIEro Jepes ToaKy O, nonapHo paBHL!
mexay coboit. BepHo nu paBeHcTBO MeXIy cofolt ABYX Opy-
raxX CTOPOH YeTHIPEXYTOILHUKAT



TpeyroIbHHKH B NApAJLICIOrPaMMEl

Jano (ofMH K3 BOSMOMKHBIX

BAPHAHTOB MOKEIHPOBAKHSA
YCIIOBHI 38084H):

a)

6)

IIpoBemeM JAOUGIHHTENBHOS MOCTPOSHUE!

PP 1BD; KK,\1BD.

Pacemorpam Tpeyromsuuku OPP; w OKK;.

Tak kax ZPOB = ZKOD (kaxk BepTUKAJILHBIE YIVIBI)
u OP = OK (mo ycioBmio), TO TO THIOTEHY3€ H OCTPOMY
yrny AOPP, = AOKK,.

Paccmorpum Tpeyronmsuuke PBP, uw KDK,.

Tax kax PB = DK a PP, = KK, To no rumoTeHy3e
u xarery APBP, = AKDK,.

3uawur BP, = DK, u LPBO = /K DO, ciieioBaTeIbHO,
o MpH3HaKy napaiensaocta AB || DC.

Tax kax OP; = OK, (uo noxasarHomy), BP, = DK,
(mo mokazamnomy), BO=BP,+0OP,, OD=0K,+DK,,
to BO = OD.

ABCD — uermipexyromeuukK, rae AB || DC, creaosa-
TensHo, ZAPO = ZCKQO (kak BHyTpeHHME HaKpeCT Jie-
xkamme npu AB || DC u cekymelt PK) u ZPOA =
= LKOC (xak BEepTHKAJIbHHIE).



3anaun Ha JOKAIATENBLCTBO. PellleHue 65

) Pacemorpum Tpeyronsuuxu APO u CKO.
OP = OK 1o yciaoBHIO;
ZAPO = ZCKO 1 LAOP = ZCOK (1o Aoka3auHOMY).
3uauuT, no II npusnaky AAPO = ACKO,
Torma AOQ = OC,

e) [lonyanma ABCD — 4eTHpeXyroibHWK, JMATOHAIH KO-
TOPOre TOYKOR nepeceveHHs AeATCA MONOIAM.
Ilo npuznaky 3ro 3Haumt, yro ABCD — mnapannenc-
rpamu, Torda AD = BC.

IIpavedanne. OTMETHM, YTO B 9TOM BAPHAHTE MOJAEIAPO-
BaHUA YCIOBHiL 3agaun paBeHcTB0 AK = PC coBceM He uc-
NIB30BAIOCE.

BosmoxKen elle OTUH BAPRSRT MOACIHEPOBAHHS YCIOBHH 339~
yu. Popmannsyiire «Jano» JaHHOrNO BAPHAHTA MOACTHPOBA-
HHY YCAOBRH 3a739H A JOKAXKHATE.

B o c

BosMosken u Tpernii, B 4eTBepTHIll BADHAHT MOAEIRPOBAHHS
yeaopuit 3agaau. PopManusydte Ana KasKA0r0 BAPHAHTA MO-
JeNUpOBSHRS YCIOBHH 3ama4u <JIaHO» U AOKAXKHTE.

B 7 " C
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21.

JBe CTOPOHH YeTHPEXYTOJIBHHKS HapasUle/IbHBL, IBe IPY-

e — BOIMOXKHO, HET. YTOJM MEXJY AUATOHANBIO M OEHON

U3 BO3MOXKHO HEMAPA/UIeIBHBIX CTOPOH PAaBEH YIVIY MEXAY

IPYTO IHATOHANBIO M HPYroff BO3MOXHO HeImapasuienbHoft

croponoft. oxaXkute, 910 BOZMOXKHO HENAPAJICABHEIEC CTO-

POHB! PaBHbB! MEXIY CoGolt.

Hanro:

ABCD

BC || AD

LZABD = LACD

AB = DC

a) H3pecrHa TeopeMa: MHOOICECTNBO GCET GEPWUH Y2400,
U3 KOMOPKT OMPEIOK BUCEK 10T OORUM U TEM HCE Y2A0M,
ECTMD MMOIICECTIIBO BCET TNONERX OKPYHCHOCTIU, ACHCAULUL

8 00HOTL ROAYNRACCKOCTRIY OMHOCUMEAPHO NPamotl, codep-
arcaugett ompesox — xopdy (bes ee xonuos).

4, 4,
4, A,

A D
Tak kax BC || AD, 1o

B C
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6) Ecan »10 Tpaneuns, To Ayrd, oOrpaHHYeHHBIE TApaLIens-
HHMH XODAAMH, PABHEL,
r.e. BC || AD; “AB=-DC, snawar AB = DC.

B) Ecin paccMaTpuBaTe NAapaiieIoTPaMM, TO 3TO TOIBKO
OPAMOYTONBHHK, TAK K&K OAR mMoz0 4mobdt 0K040 “emvi-
PETYLOADHUKA MONCHO GHAO ONUCAING OXPYNCHOCITD, HEOD-
200UMO U GOCTRATMONKHO, WMObBM CYMMAE NPOMUBOTLOR0MIC-
HNE Y2406 coenadars u Hwaa pasna 180°.

Cnenosarensio, AB = DC.

22. B yeTnIpexyroNbEHMKE ABE CTOPOHH NIapasilesbHE, & AHArOHa~

JI B3aMMHC MEpneHAMKyIapHEL. JokaoxuTe, 9TO ABEe APYrHe
CTOPOHB! PABHH MeXKAy coboft.
Jlano:
ABCD
BC || AD

ACLBD

AB=CD
a) Ecin ABCD — napannenorpamM, 10 AB = CD. Orme-
THM Taxke, 4TO Tak Kak ACLBD, to ABCD — poumb.
6) Ilycte ABCD — tpaneuns (AB } CD).
ITonmTka B 106 A0KA3aTH, uT0 AB = C'D, He nmpoxoaut.

TlonpofiyeM NIOCTPOMTH KOHTPIPHMED, T. €. MOCTPOHTH TPa-
neuuo, ana koropoit BC||AD, ACL1BD, vo AB#CD.
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1. Ilyets AC1BD. Ilycte AOBC Takos, uTo

£BCO = 30°
BC =20B (ACBO=60°)'

IIycre AD =20D. Ilyete OB # OD.

A

2. AOBC nopober AODA (no yrnam),
Ho AOBC # AODA, torna BC # AD ( BC || AD).

3. Tak kax ZDBC # LACB, To Tpanenus He paBHObe-
perHas, T.e. AB # DC.
3Ha4HT, B ODIEM ClIyyae YTBEPXKICHUE JIOXKHO.

23. B TpeyronbHEKe MeguaHa A OHCCeXTPHCA, MPOBE/IEHHBIC K Of-
Holt ¥ To#f 3ke CTOpPOHE, COBNAAAIOT. JIOKAXKHTE, YTO TPEYTONb-
HHK paBHOOeApEHHBIN, B
Hawno:

AABC
BD=myc =1

AB = BC
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24.

a) BeinommuM aonorHUTENLHEE B
OOCTPOSHHS:
DC1BC an DA, 1AB.

6) PaccMOTpUM TpeyrosHHKR
BDA, n BDC,.
BD — obmas, A # ) # C
£ZDBA, = ZDBC,.
Suaaur ABDA, = ABDC,, ssaaur DA, = DC,.
IIpumeuanne. MoxHo npome, ecjiH ACOOML30BATE TOT

¢akT, 910 OHCCEeKTpHCA — MHOXKECTBO BCEX TOYEK, PAB-
HOYJANEHHHIX OT CTOPOH yria. Torna cpasy DA, = DC|.

4, C,

B) Paccmorpum tpeyrommunky ADA, a CDC,. Ilo rumore-
Hy3e u xatery AADA, = ACDC,, snaunr LA = LC,
TOrAa 00 Npu3HaKy pasHoOenpenHoctn AB = BC.

B TpeyronmeHEKe MenMaHBI, NPOBEACHHBIC K ABYM CTOPOHAM,
PaBHBI MeKay coboii. JokaskuTe, 4TO TOr[ia TPEyroNbEHK PaB-
H HHbIN.

a) Tak xak MeAHMAHH TOYKOH INepeceveHMs OEJIATCA B OTHO-
HICHHK ABa K OJHOMY, CUNTAS OT BEPIIKHE, TO
AO0 = %AAI; CO = gccl.

6) Ilo yoosuio AA; = CC, snaxmr AO = CO,

T.e. LZOAC = LOCA, u OC| = OA,.
Torna AC A0 = AA,CO, 3pauur £LC,A0 = £A,CO.
B) Cnenosarensio LBAC = ZBCA, 1.e. AB= BC.
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25. Ipa TpeyronbHHKS PaBHbI, TPEYEM OZHA CTOpOHA y HHX 0O-

masa. U3 ognolt ux obmiett sepmmEnb npoBegens GHCCEKTPH-
Ca YIVIa NMEPBOrO TPEyIOJIBHHKA, a B3 Apyroli obmelt sepmm-
HBI — GHCCEKTpHCA YI7a BTOPOTro Tpeyroibeuka. Joxaxkure,
9TO OTPE3KH CTOPOH, H8 KOTOPHEe OHCCEKTPHCH JefAT CTOpO-
HH, OpHAeXKalde K obmieft CTOPOHE, COOTBETCTBEHHO DABHBI

Mexcy coboft, B c
Hano:
AABC = AADC
CP — Guccexrpuca £LBCA
AK - 6nccexktpuca LCAD K
a) PB = DK
6) AP =CK A D
3mech HeOOXOOUMO TOYHO NMOHHMATH, YTO 3HAYHT PABEHCTBO
AB = AD
AABC = AADC. A »svo 3saunrt, wro BC = DC|.
AC = AC

IToxoxe, ywro ABCD, BO3MOXHO, He apaJLIeIOrPaMM.
ITpuBenem korTpnpumep. IIycte AABC Taxoff, uro
LZB=90°, BC=1, AC=2 (LD=9%° DC=1).

Toraa 9eprex Takoft: A

Torzma ouesnano, uro PB # DK, AP # CK,
T. €. B 0DIIeM CIy4ae YTBEDIKICHAA JOKHEL
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Teopema Paaeca, nodobue

Onpenenenne 1. Orpeskn AB n CD paspipaioTca Dponopnu-
AB CcD

A B = .
OHAJLHEIMEA oTpeaxaM Ay By m C1 D4, ecin 2.5, ~ C.D,

IIpumeuanne. MoXHO aHATOTHYHEIM OBpa30M BBECTH MOHATHE
NPONOPIMOHAILHOCTH U ISl TPEX, YeTHIpeX, ..., N OTPE3KOB.

Teopema Paneca?. [Tpi nepeceyeHHE CTOPOH Yra NMAPAJLIETE-

HEIMH NIPAMLIME HA CTOPOHAX YIJla 0Gpa3yioTcs MpOIOPIHOHAL-
OA AB BC

HElE OTPE3KH 04, = 4B, = B.C, =...

B
A

o A~ Br G

Onpegeneype 2. Ecnm 8 AABC r AA; B,C, yrast coorber-
crBenHO pasHW — ZA=/A,, ZB=/B,, ZC=/C; — To0
NMPOTHBWIEIKAIME COOTBETCTBRHHO PABHBIM YIJIAM CTOPOHK (B
AABC n AA;B;Cl) — BC = B],Ch AC n AIC]_, AB
n A;B; — Ha3IkIBAIOTCH CXOACTBeHHBIMH.

B
A /I\

Onpeneneune 3. pa TpeyronsHBKA HASHLIBAOTCE NOOOOHBEIMHY,
€CIN KX YIAk COOTBETCTBEHHO PABHBLI W CTOPOHBI OJHOTO Tpe-
YrOJNBHUKA MPONOPUMOHAILHEl CXOACTBEHHRIM CTOPOHAM ADY-
roro TpeyroabHuKa. Ilogofue TPeyroABHEKOB JANMCHIBACTCH
TaKk: AABC ~ AA]_B]_C].

? Qanec 13 Munera ~— ppepHerpeveckmit yuenst (625-547 r. go H.2.).
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Hrak:

a) LA=LA,, LB=/B, LC=/XC,.

6) AB  BC  AC
AB,  BiC, AC
rae Kk — OTHOmMEHHEe CXOACTBEHHEIX CTOPOH, HA3HBAEMoe KO-
adbdrumerTeM MOACGHA NOANOOHKIX TPEYTOIBLHAKOB.

k,

Teopema 1. OTHomeHne Wiomanett ABYX NOACOGHMX TPEYTO/ILHHE-
KOB paBHO KBanpary koadduumenta nonobus. UMumu crosaMu,

S
ecm AABC ~ AA B,Cy, o | —22BC = j21
SM13101

EcTtecTBeHRO, YTO IUIf peINeHHs 33134 B SIACTOM BHIE HCIOVIB30Ba-
HHe Onpefe/ieHHs MogoOHa TPEYrONBHHKOB MOXKET OhITh Masioad-
¢ekTHBHLIM, 3BeCTHH NpU3HAKH NMomxo6Hs TPEYTOJbHHKOB, KOTO-
phie CYIMIeCTBeHHO OOIEerdaioT pemeRne 3aaad Ha nogobue.

ITpuzraka nonobusa TpeyroibEMKOB

1. Ecy mpa yIvia OXHOTO TPEYTOJBHHMKA COOTBETCTBEHHO PABHBI
ABYM YTJIaM APYroro TPEYrOMbEHKA, TO TAKHE TPEYTOIbHHKH
SIBJISIIOTCS. IOROOHBIMH.

2. Ecmm oppH yron ogHOrO TpeyTOIBHAKA DaBeH YTy ApPYro-
IO TPEYTOJILHMKA, & MPHJIEHKAIHEe K ITHM YIVIaM CTOPOHH
OpONOPHMOHANLHE], TO TAaKHe TPEYIOJNBHHKH ABJAIOTCS IO-
AOOHBIMH.

3. Eciti TpH CTOPOHB OTHOTO TPEYTONBHAKA ITPONOPHHOEAIBHEL

TpeM CTOPOHAM APYTOTC TPEYTOIBHHKA, TO TAKHE TPeyTOIb-
HUKHY SIBJISIOTCS NOACOHBIMU.

ITpameyanne. Ycnonbays onpefeneAne NOIOOUS TPEYrOILHUKOB,
MOKHO JOKA38TD, ITO He TONBKO AJIMEBI CXOACTBEHHKX CTOPOH MO~
JOGHBIX TPeyTOMLHAKOB, HO M JJAHE GHCCEKTPHUC, MeHAH, BBHICOT,
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[IEPAMETPOB, PAAHYCOB BIIMCAHHBIX H OIIUCAHHBIX OKPYKHOCTEHR OT-
HocATcA KaK KoadPHumeHTH Nonobus.

Bl
A c AL c,

AB i map _ Hpp _
AIB 1 IA B, My, B, HAIBI
- IbAABC _ Troase _ R, pssc =k )
Praymcr, Tosmmer,  Boname,

HanoMiuM npocrefiilive TpUroHoMeTpuvecKkne onpenelie-
HHUH ¥ COOTHONIEHUSA.

Aq

Paccmorpum yron AQOB. A

o B B, B, 5,
Otpesxn AB, A, B,,...,A,B, nepnesauxynapuul aydy [OB).
Honyunna, yro AAOB nonoben AA,0B,,..., AA OB,

AB _AB, _AB,  _ AB,
'Ibm"OA_OAl_OAz_“'_OAﬂ BEIMYHHE TIOCTO-
fAAHHAS, XapaKTepnayiomas yran ZAOB.

OB OB, 0B, OB,

— JApyras NOCTOSHHAS BEJINYMHA,

OA 04, 04, '~ OA,
XapaKkTepH3yIonias Taxxke yron ZAOB.
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OgeBuaHO, 9TO 3TH YHC/ICHEEIE B
XAPAKTEPHCTHKH He 3aBACAT OT

JHHENHEIX PA3MEPOB TPEYTOJIbBHKOB.

IisT IpSIMOYFPONBHEBIX TPEYTOILHAKOR

MOXKHO JaTh CIICAYIONHe @

ONpEIeTICHHS, A C

Onpenenenne 4. CanycoM yria a B NPSEMOYTOVIBHOM Tpe-
YIOIbHHKE HA3LIBAECTCH OTHOLIEHHE KATETR, IPOTHBOWICHKAILIIC-

ro o, K ran —sina-—BC
yrny o, OTeHY3e =3B

Onpegesenne 5. KocurycoM yra a B NpaMOYTOILHOM Tpe-
YTOIbHBKE HASHIBRETCH OTHOHIEHNE KATETa, NPHICHKAIIETO
AC

K Iy €, K THIHNOTEHY3C¢ — C0BQ = ———.
yr y y AB

IIpnmMeuanne. U3 onpenenenuit cieayer, 4To

a) BC = ABsina; AB=,B—C.
sin &
6) AC = ABcosa; AB=£.
CO8 &
B) dna AABC B

1o Teopeme [Indaropa.
BC? + AC? = AB?|: AB?
BC?+ AC? _ AB?
AB? ~ AB?’ A C
re 3G AT
AB? ~ AB?

=1,

BC 2+ AC 2—1 3Haq BIBASA e olIpene-
2B 2B = 1, 3Ha9HT, YIAT JAaHHEIC OIpen

nenns, nonyaum |sin? a + cos?a = 1| — ocHoBHOe TpEroHO-
METPRYECKOe TOXIECTBO.

Torma sinfa=1-cos?@ u cos?a=1-sna.
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VYopaxcHeHHe.

Ha#o:

ABCD — npsaMOyTOILHEK
AB =12

BC =16

BP1LAC

PM1BC

DK1AC

KN1DC

1. Ykaoxure Bee nonobubie
TPEYTOIBHHKH,

B

m £

II. Hattaure:
a) AC

6) BP

B) CK

r) PK

) cos(£BAC)
e) cos(ZADK)
x) sin(ZCBP)
a) sin(ZCDK)
n) tg(£LBKP)
k) PM

n) KN A
M) Sapmp

D

I. AABC~AAPB~ABPC~ACNK~ACDA~ABMP~

~APMC ~ AKND ~ ADKA.

II. ) AC = VABZ+ BC?, AC =/IZZT16? = 20.

SAABC=%.AB.BC

SAAB(-J:%'AC‘BP

BP =

AC

, saamr AB - BC = AC - BP;

AB-BC 12-1
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B) Tax xax AABP = ACDK, To
CK = AP = V/AB? = BP? = \/(AB - BP)(AB + BP),
re. CK =+/(12-9,6)(12+9,6) = v2,4- 21,6 =

24-216 _ 22 64 _2-36_.,
102 0 "

r) PK=AC—2AP, te. PK=20-2-72=35,6.

re. 008 (ZBAC) = 22 =06,

AB
) cos(LBAC) = a0
MoxkHo DoKa3aTh, 9TO
LBAC = /CBP = ZADK = /DKN;

/BCA = CKN = /CDK = /BPM = /NDK.
e) cos(ZADK) = cos(/BAC) = 0,6

BC

x) sin(ZCBP) =sin(£ZBAC) = Y Tol

T.e. sin{ZCBP) = £ =0,8.

AB

3) sin(ZCDK) = sin(£BCA) = 3=,

T.e. sin{ZCDK) = 1—2— = 0,6.

n) ta(£BKP) = 22, Te. te(ZBKP) = 8.z
H

k) PM = BP -sin({PBM).
Toex xax LBAC = ZPBM,
10 sin(£{BAC) =sin(LCBP) =0,8
Torna PM =9,6-0,8 = 7,68.
a) KN = DK -sin(4NDK).
sin{ZNDK) = 0,6, suaunr KN =9,6.0,6 = 5,76.
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M) Sipup = AB%I-% -BM (ABMP — tpaneuus).

BM = BPcos{(ZCBP), rne ZCBP = LBAC;

BM=96.0,6=576=KN (ABMP=AKND);,
12 + 7,68

3 - 5,76 = 56,6784.

3uauuT Syppp =
3agaua 1. B AABC ABLBC, AC = 12, sin(ZA) =
Haiimsre miomaap Tpeyronsuuxa ABC,

BC
AC’ 3
Torma BC =12- e

6) AB = +/AC? — BC?, A B
AB =122-97 = /144 =81 = /63 = 3/7.

-

O ajes

a) sin (ZA) = BC = ACsin(ZA).

BC =9.

1
B) SpaBC = %AB-BC; SpaBc=73- 3V7.9 =13,5V7].

O6paTuTe BHUMaKHE, YTO TOPHAIOK OYKE B 0GOGHAMEHHN BEpPIINH
TpeyroJbHuKa Apyro# {cMm. ¢. 74). D10 caesaHo A/F TOTO, 9TOOLI
IIPH PEemeHHH 3884H GBLTH OCMBICIICHHO HCIIONIBL30BAHBL OITpeaee-
HHAA CHHYCa ¥ KOCHHYca yraa A.

Bagmaua 2. B AABC ABLBC, AB =15, cos(ZA) = %
Ha#impre nnomans n nepamerp AABC. 0
AB
a) cos(ZLA) = ac"
AB
TOras AC = m,
3HaquT AC = > = 25, 4 B

1
3
5
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6) sin® (LA) +cos? (LAY =1; sin® (LA) = 1 — cos? (LA);

2
s () =1- (3) = B2 2 sz -5,
8) sin(ZA) = -i—g; BC = ACsin(ZA4); BC=25. 43 =,
1 1

l") SMB(';:E‘AB'BC; SAABC="2"15‘2U=.

Jazaua 3. B AABC ABLBC, BC =34, cos(A) = 15.

Ha#tagre mnomaae & nepemerp AABC.

A/‘-]C
A B
a) Tax xak sin® (£ZA) = 1 — cos? (LA),
15\% 172 — 152
-2 12 = =
10 sin* (£LA) = 1 (17) 57—
_(7-15)17+15) _2.32 _ (8)?
172 B ’
T.e. sin (ZA) = %
6) sin(ZLA) = BC TOT,
AC, Jla
BC 34 17?7 289
Ac—m, AC—“‘Q———Z——-—Z‘—72,25.
7
) cos{ZA)= AB AB = AC cos{ZLA);
B] COS AC’ - cos ]

28¢ 15 1i7-15 255
=T w1 - -9
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1 1 255 255-17
I‘) SAABC=§AB'BC; SAABC=§"'—4""'34= 4

R) Ppapc =34+ 72,25 + 63,75 = [170].

Becema a3¢pdekTuBHO NpAMEHeHKRe NPOCTEAIMEX TPArOHOMETPHYE-
CKHX COOTHOIIERHI M ANA OOBITHBIX TPeYTOJIBRHKOB.

3ana4da 4. B ocrpoyromsHoM AABC AB = ¢, AC =
£LBAC = a (0 < a<90°). Haiiaure miomage TPeyroJbHEKA
H cropory BC.

a) IIposemem mom. uocwpoerme Ilycre BDLAC.

/\/h

6) Tak xak sin (£LBAC) =sina= H’
170 BD = ABsina, T.e. BD =¢-sina.

=11083,75|.

B) SAABC = %AC°BDs T. €. SAABC = % +b.c-sinql.

r) cos(LBAC) =cosa = %g,

Torna AD = ABcosa, T.e. AD=c-coso.
a) DC=AC - AD, r.e. DC=b-c-cosa.
e) M3 ABDC 1o reopeme ITudaropa nomy=um
BC? = BD? + DC?. Taxum oﬁpaaom,
BC? = (csina)® + (b— ccosa)? =
= c2sin? o + b — 2bccos o + 2 cos? @ =
= ¢ (sin? a + cos® a) + b2 — 2bccos o
Torzma ecms BC? = a2, 10 |2 = ¢® + b2 — 2be - cos e |. ‘
B TaxoM BHAEe 5TO TeopeMa KOCHHYCOB JJIR OCTDOTO yIJIa
((BAC): BC = \/A32+A02—2AB-ACcos (A’E?Xc).
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Hpumeuyanme. A Tynoro yris B

ZBAC HeobxomMMoO HECKONBKO

HHOe HOC'I‘pOGHHe:

LBAD = 180° — £LBAC, D A C
BD = AB -sin{£/BAD) = ABsin (180° — £ZBAC);

AD = AB - cos ({BAD) = ABcos (180° — ZBAC).

3HaYHT, HeOOXONUMO PacIIUpPeHHe NOHATHSA TPHIOBOMETPHYECKHX
cooTHOmeHu# ang yrmos 0 < o < 180°, rae:

[cos (180° — @) = —cosa|; [sin(180° — a) =sina 3.

Ana0° < a<90° sina>0, cosa>0.

Ana 90° < a < 180° sina >0, cosa<0.

dna a = 90° sina=1, cosa=0;
BD=BA=BC
(cM. pucyrOK Ha cTp. 79).

3naunt BD = ABsin(£LBAC); AD = —ABcos{£{BAC),
rorge DC = AC + AD = AC — ABcos(£/BAC)
{cos (£LBAC) < 0).
Ws ABDC: BC?=BD?+DC%
BC? = (ABsin (LBAC)? + (AC — ABcos (LBAC)? =
= AB?sin® (LBAC) + AC? — 2AC - ABcos (£LBAC) +
+ AB2%cos? (/BAC) =
= AB? + AC? - 2AC - AB cos (LBAC);
| BC? = AB? 4 AC? — 2AC - ABcos (LBAC)|.

Torsa pas moboro TpeyroibHEKA:

02=b2+62—2b80080. SAABc"—'%GbSin G?B)

_KP+E-ad - (3 _ 2Saasc
= b sm(a,b)————;b——

COS ¥

3 Cm. Maxmeficrep A. X. Tpuronomerpus. CII6.; M., 2010, 2013, C. 89-90.
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Sagata 5. B AABC AB =126, AC =2, cos(ZBAC)=—

13
Hatimmre BC, sin(ZABC), cos(LACB).
B

D

A N
A 4

a) O6ospamm ZBAC =a, LABC =8, LACB=~.
BC = \/AB? + AC? —2AB - AC cos (ZBAC).

ITo Teopeme xocmmycos: BC = \/262 +282-2.26-28- 3.

13
= /876 + 784 — 560 = [30).

6) 1. Saapc = 5AB- ACsin(£BAC) = 5 AB- BOsin(£ABC),

28
Torna sin (ZABC) = ﬁ.

2. 3nauut, cHayana Heob6xomnmMo maliTh sin (ZBAC) =sina.

Tak kak sin®a=1—cos?a uoosa=—1'-5§>0(ae(0;90°)),

TO
o 5\2 132-57 169—25 144 [12\?
sincoa=1—}f — = = e = | —— ,

13 132 132 132 13
e. sin =12
T. e. o= 13.
1 12

3. CJIEJ.[OB&T&JH:HO, SAABC= E‘26‘28' i“g = 336.

4. Temeps MOXKHO HaliTH
. . o 2-336 168 56
mn(éABC)-—smﬂ—%‘so—laom— gl
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B) Ucnomsaya popmyny a? = b2 4 ¢ —~ 2bc - cose, BHIpasHM

b+t~
coBQx = —————, IIOVIyIUM

e AC® + BC?

cos (LACB) = cosy = ——_ =2~

287 + 302 ~ 262 784 + 900 — 676 _
2.28-30 2-28-30

1008 126 63 _[3

~2.28-30 14-15=7-15=

Torma cosy =

3anava 6. B AABC AA,1BC, CC,1AB, BB,;l1AC.
JokaXkure, 970 4Aa ocTpoyronbHoro AABC BHINOAHAIOTCH clie-
Jyolpe CBolicTBa;

a) AAA,B nozoben ACC,B

6) Touxn A, C,, A;, C npraannexar onHolt OKPYKHOCTH;
B) AA,C,\B nonobens AABC;

r) AA,, BB,, CC, — Guccextprce AA,B,C,.

JoKasaTenscTBo;
B
¢, Ay
a)
A B, C
1. Tak xax no ycnoemo 3agayn AA, 1| BC u CC,1AB,
A, B
AAAB cos(4B)= AIB AB OB
T B3 C.B|’ 3HAIAT E=ﬁ.
ACCB co8(4{B) = B}C

2. Ina AAAB u ACC|B yron B — obmufi, Torma
no Il npussaxky mogobus Tpeyronprnxos AAA,B mopo-
6er ACC, B, 4o un TpeGoBaIOCh JOKA3ATH.
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6) Yuurnpas, uro AAA4;,C u ACC;A npaMoyronbHEIE ¢ [HIIO-
reryzoft AC, nonyunm AC — apaMeTp OKpYXHOCTH, KOTO-
polt npmaagnexar touku A, C;, 4,;, C.

B pansnoM ciiydae MBI IpHMEHHAH H2IBECTHOE CBONCTBO: MHO-
JKECTBO BCEeX BEPIIMH NMPAMOYTOILHBIX TPEYTOJbHHKOB ¢ 06-
Imelt FHMOTEHY30H €CTh MHOXKECTBO BCEX TOYEK OXKPYXKHOCTH
JAuaMeTpa, PaBHOTC TENOTeHY3e, HCK/IOYasA TOYKH, COBNAAA-

OIYe ¢ KOHUaMH JHaMeTDS.

B) 1. Ina AAA;B u ACC|B 6puia JoKasaHa NMPOICpPLUAO-
AB CB

HaJIJbHOCTE CTOPOH, T. €. H’ = ﬁ

2. ITomud, uro £B pana Hux obmu#t 1 ucnosnpsys II nprsaax
nofoGua TPeyronbHUKOB, NontyuuM, uro AA; BC, momo-

Gens AABC.
AB_GB_
IIpiieM, Tax Kak U3 B =CE "~ cos (£B) cnexyer, uto
BC _ B _
AE ~ 4,8 cos (£B), a AABC mnomoben AA,BC,

TO k = cos(éB) Paccyxxnas aHAJOTHIHO, TONTYYHM,
yro AA,C B ~ AACB.

r) Tak kak B IOGOM TPEYTILHAKE METHAHBL, GHCCEKTPHCH H B
COTH MEPECEKAIOTCA B ONHON TOUKE (XOTd B 00meM cilydae 370
TPH pPa3Hble TOUYKH)}, TO OTPE30K, MPOXONAIIMAN Yepes BepUITHY
B TOYKY NePeceueHHs BHICOT, ONYINEHHBIX 3 IBYX JPYTHUX BEp-
IIMH TPEYTONBHHUKA, ABAfeTCH BHcoTOR. O4eBHIHO, 3TO BEPHO
H A GHCCeKTpHC, M AJIA MeIHaH.

B
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[IpoBoass pacCyXIOeHHs, AHAJOTHYHBIC NPEABIAYLINM, IO~
Mydnm:

AAC, B, nonoben AACB, rae k = cos(Z4),

Toraa ZAB,C) = £B;

ACA,B, monoben ACAB, rme k= cos (£C),

toraa LCB A, =4ZB n LAC,\B, = ZCB,A,.

amay 2C1B1B = 90° — (£B)
ZA,ByB = 90° — (LB)
cnegoBaTenio, BB, -~ Guccekrpuca LC| B A;.

(manomumM, BB; 1 AC),

Ona apyrax sbicor AABC nokasaTenberpa SHAJIOTHYHEL

Hpumeuwanne, Jns Tynoyronsaoro AABC kosddbmupent no-

no6us |k = |cos ({B)|]. Moayab HyeH, Tax Kak k > 0, a npu

£ZB>90° cos(£B)<0. Ho aTo yxe coBceM Apyras, XOTsl M OUEHDb
HHTEPECHAS 38,0848,

CeolicrBa TpeyronbHuka, 00pa30BAHHOIO OCHOBaHHMAMH
BHICOT JAHHOI'O TPEYTOJIbLHHKA

1. AAA,C nonoben ABB,C,

2. AABC nonoben AA,B,C, rae xoaddbunuent
nomobus k = |cos (LC)|;

3. AA,, BB,, CC, —~ Guccekrpucst AA,B,Ci;
4*. S&AlBlcl = ZS&ABC *COSCx - C(Bﬁ * CO8 Y,

s Pammo _ 1
Ppapc R,
Ceoftersa 4 u 5 nonpofyliTe AOKA3ATL CAMOCTOATENBHO.

HamoMHUM eme HECKOIBKO TEOpeM M3 IHKONBHOIO Kypca NeoMer-
puu 7-9 KiaccoB H pacCMOTPHM IpAMEHEHHe HX K pellleHno 6a30-

BBIX 38Ja4.
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Teopema 2. BuccekTpica mo6oro yria TpeyrosHUKS JSTUT Ipo-

THBOTIZVIOXKHYIO CTOPOHY Ha YACTH, MPONOPIBOHANBHEIE IPHICXKA-
AB BD
M K JAHHOMY YLy CTOPOHaM TPYFOMBHHKA: —y~ = T -

B
B
B
\ v A
A cC A cC A C
Iiyers AD = lgo (6uccextpuca ZA). ¢
a) [IpoBesem nomn. mocTpoenne: A

CC, || AD,
rae C|, € npamoii (AB).

B D c

6) LBAD = /BC,C xax cOOTBETCTBEHHEIC IIPH MAPALIEbHBIX
CC,, AD nu cexymeit BC),.

B) LCAD = ZACC| kak BHYTpeHHME HaKpecT Jexalijie Hpn
CCj || AD n cexymelt AC.

r) 3naunr ACAC, — pasHOGeApenHent, 1 AC = AC,.

AB _ BD
AC, ~ bc

[AB BDI
Tak xax AC = AC,, 10 Ac - Dol

uT0o B TpeBOBAIOCH JOKAZATE,

1) Tlo reopeme Paneca

IIpumeuanne. [Ipu soka3zaTenseTse ocobernocT ZA (ocrpoilt
OH, npaMolt nIn 'rynoﬁ) HWTJE He YYATHIBAINCH. JHAYMT, TEOpEMa

CTpaBeANkBa A1 JIOOEIX BUAOE TPEYTOJILEHKOB,
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Ipaxmuxym 1

1.

4.

7*.

B npsiMoyrosibEOM TpeyrosibHHKE HAMOOMbINASA CTOPOHA PaB-
Ha 34, a HauMeHslnasa 16. Haltaure nepumerp, miomaas U cH-
HYCHL OCTPBIX YIJIOB TPEYTOJIbHHKA,

[lepaMerp mpsiMoyTOSIBHOMC TpeyTONBHUKA paseH 90, a oTHO-

IIeEHe THNIOTEHY3HE K KaTeTy papHo 5 : 3. Hafijgure nnomane
TPEYrOIbLHEKA H TAHTCHC HAHMEHBIIETO OCTPOre yIJia.

B paBHOGenpeRHOM TpeyrolbHHKe JABe CTOPOHHM DaBHH 17,

a TpeThs cTopoHa pasHa, 16. HaliauTe miomanp TpeyronbHEKa
H TAHreHC HaHOQUIbIIEro yria.

B npsimoyroneHOM TpeyrosbEHKe HNOTeHY3a paBHa 26, a ci-

HYC OOHOTC U3 YTJIOB paBeH E Hafinure KaTeTs H IVIOHIHID
TPpeyro/IbHHKA.

B npamoyronsHOM TpeyroJibHUKE OMH M3 KATETOB paBeH 24,
a KOCHHYC yIVIa, IPOTHBOJICKAINETO ZAHHOMY KATETY, PaBeH

2\/"

——. HafizuTe runoTeny3sy M miomans TPEyroJbHHKA.

CTopoHBl TpeyronbHHKa paBHB 18 M 24, a MOAYAL KOCHHY-

3
ca yria Mexny HHMH 216" HatigpTe TPeTHIO CTOPORY, €CiH

NepHMETP TPEYTOIbHHKA — HATYpaJbHOEe THCIO.

Oxna 3 CTOPOH TpeyroinbHHEKA papHa 34, a KOCHHYCH! YIJIOB,
NIPHAEKAITAX K STOH CTOpOHE, PaBHBI % " E Haitgnre ne-
PHMETpP H IICIIAAb TPEYTOAbHHKA.

B AABC AD =lg, — Guccexrpuca. Onpeaesmre:

a) orpeskun BD u DC, ectu AB=13, BC=15, AC=1T;
6) cropony AB, ecru BD: DC'=3:2, a AC = 20;

B) cropony BC, ectu AB: AC=3:4,a DC-BD=1T.
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9.

10.

11.

12.

13*.

14.

Ha 6onpmet cropoie AABC, cCTOpPOEE KOTOpPOrO pasBBbH 34,
85 n 105, HAXODUTCS NEHTP OKPY’KHOCTH, Kacalomelcss MeHb-
mux cropoH. QnpeaenaTe OTpe3KH, HA KOTOPHIE IEBTP OKPY K-
HOCTH AT GOJBILYIO CTOPOEY.

B AABC, croponu koroporo papuet AB =12, AC = 8,
npoBeseHa Ouccekrpuca AD. Omnpegenure cropony BC, ec-
JIM OIH W3 OTPE3KOB, HA KOTOPHIE STY CTOPOHY AEINT GHCCEK-
TPHCA, PABEH OAHON M3 M3BECTHHIX CTOPOH.

B AABC co croponamu, pasHeiMu 15, 18 u 22, Bmacan poms,
OpHYeM ABe BeplIMHbBI poMbGa ODpAHALIEN@T OFHON CTOPOHe,
a jBe JApyrde OBYM APYTHM CTODOE&M, W OHA M3 BEPIIHH
poMmba coBnafiaeT ¢ BepIiHHON TpeyronbHuKa. Haltapre Takoit
poMb, nepameTp xoToporo Oyaer BEanGONBIIAM,

B paBuoGenpeHHOM TpeYrOJBbHHKE LIEHTP BIIHCAHHON OKpYXK-
HOCTH OEJHT BHICOTY, IPOBEIeHHYIO K OCHOBAHMIO, B OTHOINE-
Bun 7 : 5, a Goxoeas cropoHa paeHa 70. Hafigure miomaas
TPeYrGIbEHKA H PagHyC BIIMCAHHON OKPYIKHOCTH.

OTpeskH, COeOMHSIOMME OCHOBAHUA BHICOT OCTPOYFNOJIBHOFQ
TPeYroIBHHKR, paBHH 5, 12 u 13. Haligure HanMeHbIIMl yrou,
CTOPOHEL U ILIOHIAAL TPeyROIbHHKA,

[nomaar mapamnenorpamMma ABCD paesa a2, a cropo-

Ba AD = a. Touka P gemur cropony DC B oTHomie-
mamu m:1 (CP: DP), cuuras or pepmmunet C, a Touka M
aemur cropory AD B orsomenun n:l (DM : AM), cantan
or eepmHHN A. OTtpesxu BP u CM nepecekaworcs B TOY-
ke K. Halizure mnomane Tpeyronbauka BKC.
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Peweriue npaxmuxyma 1

1. B npaMOyrobHOM TPEYTONBHEKE HAMGOIbIIAs CTOPOHA PaB-
Ha 34, a nanMensmas 16. Hafigure nepuMerp, mnomane H CH-
HYCBI OCTPHIX YIVIOB TpeyToJIbHHKA.

C

a) Paspc 4 5
6) Saasc
B) sin(ZB)
r) sin{ZC)
a) AB = VBCZ— ACY;

AB=3Z—16% = /(34 + 16)(34 — 16) =

— VB0 TE = %0.

PAABC=30+34+16=-

6) S&ABC = %AB . AC;
SAABcz %‘30'16=.

AC 1

B) sin(£B) = BC gin(£B) =

25
]
SEREE

r) 8in(LC) = %g; sin(£C) =

B>
!
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2. TepaMerp npaMOYrolbHOrG TpeyroNbHUKA paBeH 90, a oTHO-
1lIeHHe IRIIOTEeRY3H K KaTeTy papro b : 3. Haltaare nnomasus
TPEYTONBHHEKA H TaHI'¢HC HAHMEHBIIETO OCTPOro YIJa.

ano:
AABC
PAABC=90
£C =90°
AB:BC=5:3 A C

B

a) SaaBC
6) tg(£A)

a) Ilycrs AB = bz, torga BC = 3z.
AC =vAB?-BC? AC = ./(5z)? — (3z)? = 4x;
PMBC = AB+BC+AC,

Te. 90 =5z + 3z + 4x; x=§.
Torma AC =30, BC = %

SaaBc = %AC -BC, T.e. Spappe = % .30- i; =[337.5].

BC
6) tg(éA) = E; tg(éA) = .

3. B papHOOGenpeHHOM TpeyrOJbHHKE ABEe CTOPOHE! paBrbt 17,
& TpeThd cTopoHa paBHa 16. HalinzTte miromans TpeyronbBEHKa
H TAHTeHC HAWOOJILINETO YrAa.

Haxo:

AABC
AB=BC =17
AC =16

B

a) Saasc
6) t'g Ly oCTp =
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a) Ilycre BDLAC,
AD=DC =8
BD =ABZ-AD%, BD=+17? -8 =15.

S&ABC=%AC'BD; SAABC=~;--16-15=.

6) Heobxomumo onpenenuTs, xakoit w3 yrnos ZA u ZB se-
ngeTcd HaMbGOIBIINM.

BD 15
tg(£A) = ap t8£4) = R

cos(LA)= _1 _32

1
c08(£A) = e . .
(£4) V1 +tg2(LA) 1+ (55_)2 17
g

(Kcrarn, cos(ZA) MoxeO npome Hadra ms AABD:
AD
COS(ZA) = E’.)

AB? + BC? - AC?

cos(£LB) = 5. A BO . Tax kax AB = BC,
mcos(éB)=%=1*%,
Tomacos(LB)=1—-2—%-f;-;-=l—%=%.

Tak Kak % > % =-;%,TO cos(£LB) > cos(ZLA).

Ha [0°;90°] xocumyc y6uBaer, 3naunt /B < ZA.

Hrak, ZA — manbonpmuil ocTpRIMt YIOi, 3SHAYKT, TAHTEHC
Haubonbirere yrna — tg(LA) = , TaK Kax Ha [0%;90°)

TAHI'CHC BO3PACTALT.
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IIpuMeyanne. [IyaKT 6) MOXHO PelINTbL H NO-APYTOMY.

Us AABD (cm. c. 89) cos(ZA) = 22 1e. cos(ZA) = =

AB 17
Tlyers CK LAB. B
Hcenompaya meton mnomanett, MoayTaM:
25n48C
_ . K
CK AB
A C

AB? + BC?> AC? 172 +17% > 162
Tak kak ABZ+ AC? > BC? 172 + 162 > 172,
BC?2+ AC?> AB? 172 +16%2 > 172

10 AABC — ocrpoyroasnsift. 3naunt cos(ZB) > 0.

BK = VBC? - CKZ;

240\? 1

BK = /172 - T2 =—1-?\/(172—240)(172+240) =

1 7-23 161
b TS i T i T

BK 161 161
Toraa cos(£B) = B cos(£LB) = 7" 17 = %5
161 8

Panee 610 DOKA3AHO, YTO 289 P T2

Buaumr cos(LB) > cos(LA).

CriemoBaTeNbHO, YYHTHIBAS BRI MOHOTOHHOCTH byHKIHMH
y=cosz Ha (0;90°), 4B < ZA. IleatoMmy ZA ¢ Taure-

coM tg LA = %5 — HauBoibinu# ocTpeill yron B AABC.

Taxol#t cmocob HECKOIbKG Jerde, TAK KaK TpeOyeT 3HAHHSA
MEHBILETO KOJAMYECTBA (HOPMY/ IUIAHMMETPHH B TPHIOHO-

METPHH.
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4. B npaMoyrosHOM TpeyroiIbHHKE THICTEHY3a pabBHs 26, 8 cH-

HYC OOHOTO H3 YIVIOB paBeH -1% Haitnure KaTeTH U NOMAN:
TPEYrONILHHKA,

AaHo: A
AABC

AC1BC
AB =26
9

sin(£B) =

a) AC
6) BC
B) SpaBc

8) AC = ABsin(ZB), r.e. AC = 2- % =(T0].

6) 1. cos(£B) = \/l—sinﬁ(éB), 4B < 90°, Torma
5\2 132 — 52
oos(éB)—\/l-—(-l—é—) =\/._.1_§2___=
_ [169-25 12
- 132 T 13
12

2. BC = ABcos(£B), me. BC =26 7 =[2d]

(MoxcHO HCnons3oBaTH TeopeMy Iludaropa).

B) S&ABC=%'BC'AC, T. €. S&ABC=%-24-10 =’

WM Spgpo = %AB- BC -sin(£ZB),
1 5
T. €. SAABC= §'26'24'i§ =120,
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5. B npamoyronpHOM TpeyroNbHAKE OJHH B3 KATETOB paBeH 24,
8 KOCHHYC YTJa, NPOTHBOJEMKANNErO JAHHOMY KATETy, paBeH

EC Hafinare ranorenysy u naowank TPeyTrOIbHHKA.
,I[a.ﬂo:

AABC 3
ACLAB

AC =24
cos (£B) = -2-‘/-:

a) BC
6) Saasc

a) 1. Hattmem sin (£B) = /1 — cos? (LB),

2
. 2v10 49-4-10 3
T. €. Sm(LB)—-Jl"’ (""T) — T—?.
AC 24
2, BC-—M,T.G. BC——g-—m
6) 1. AB = BCcos(£B), T.e. AB = 56- ——-

2. S&ABC = EAC'AB; S&ABC = § %-lﬁmzm.

6. CropoHBl TpeyronbHUKA paBHBl 18 B 24, 8 MOAYJAL KOCHHY-
Ca YIJla MeXIy HAMH 3—1 Hafinure TpeThio CTOpPOHY, eciH

216
HEPHMETD TPeyIOJbHAKA — HATYPAJbHOE MHCIO.
Hano:
AABC
BC=18 4
AB=2 /\
cos (£B)] = o=
AC — maTypaibHOE YHEIO

AC
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a} Ilyers cos (£B) > 0, rorma |cos (£B)| = cos (£B)
(£B € (0°;90%) );
' AC = /BC? + AB? - 2BC - AB s (ZB);

31
_ 2 2_9. . ¢ —_—
AC \/18 +244—-2-18.24 216

=\/324 vor6- B8 _ =TT - vTEg N,

spaaut ZB € (0°;90°) me nogxoaut.

6) Mycrs cos (ZB) <0, 4
roraa [cos (£B)| = ~ cos (£B) k
(£B € (90°;180°}) );

B C

AC=\/182+242—2.13.24.(_ 31 ) -

216

=‘/324 + 576 + 86241}531 =900 + 4- 31=1024=[32].

7*. OnHa ¥3 CTOPOH TPEYTONILHHKA paBHA 34, 8 KOCHHYCH YIJIOB,
i
TIPHJIEXKAIIUX K 9To# CTOpOHe, PaBHEI 1—,? " I7 Haiinpre ne-
PUMETP ¥ IUIOMIAAE TPEYTOILHHKA.

Hano:
NABC
AC =34
15 B
Ty ,/\
8
a) P, AABC

6) Saasc
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a) Jlns peleHus 384344 TIPOBEAEM 2
JAOIMOTHHTEJABHOE uoc'rpoeﬂne: AA\
BD1AC. _

A D C

6) tg(ZA)= ‘jg = :: Ejj; i sin(ZA) = /1 = cos? (ZA);

, 15\% (172 -15%
sm(LA)=\/1—(ﬁ) “\/T”
_ V289225
T

— 8 .
= ==
158
17 715

_ sin(Z0)
DO’ cos(AC)

) 8\2 /3280— 15
gin (ZC) = (ﬁ) —T =T

tg(£LA4) =

B) tg(£C) =

15 8 15

tg (LC) = TART A
r) BD=AD - tg(£LA) u BD = DC -tg(LC).
Suauur AD - -18—5-DC E

Tax kax DC=AC—AD re. DC=34-AD,

T AD - = = (34~ AD). 5

Snaunr 64AD = (34 —AD) - 15%;
34.152  2.15%
289 17 °

(64+225)AD =34-15%; AD=

2
D AB=—2D _ e ap-218. 15

oos (ZA) 7o o2 18=30
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e) BC = \/ACZ + AB2 —3AC - AB - cos (ZA);

_ BC=\/342+302—2-34-30-%=

= /1156 + 900 — 1800 = /256 = 16.
H() PAABC=34+16+30='

3) Spapc = -;—AB - AC - sin (LA);

1 8
Spapc=7-30-34- = =[240.

IIpumeganus

1. AABC npsmoyronehmili, Tak xak AC? = AB? 4+ BC?,
T.6. 342 = 30% + 162,

2. Moxkso OmNO pemaTh up01u2e, ec/m 23&&:1‘1;, YyTo U3
15 8 225+ 64
2 2 = [ —= —_— - =
cos? (£A) + cos® (LC) (17) + (17) 7 1
cnenpyet, 4ro LA+ZC =90° wm LC=90°— LA, 3na4aT
LB =90° (LA+ 4B+ £ZC =180°) n panee crasaapr-
HO€ pelIeHHe.

8. B AABC AD =lg, — Guccexrpuca. Onpenenure:
a) orpesku BD u DC, ecmw AB=13, BC=15, AC=1T;
6) cropony AB, eem BD:DC=3:2, AC=20

B) cropony BC, ecmu AB: AC=3:4, DC-BD=17.
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a) Hano: B
AABC
AB =13
BC=15
AC =17
AD=]
1. BD
2. DC

Tax kak AD = lg, — GuccexkTpuca, T0
L AB_BD 13 __BD _
"AC DC’T 17 15-BD’

13-15-13-BD =17BD; 13-15=17BD +13BD;
13- 15
BD = == =[64.

2. DC =15— BD, 1.e. DC=15-6,5=.
6) Hano:

AABC

AD=ch

BD:DC=3:2

AC =20

AB
Toex xkax AD = ig~» — Guccexrpuca,

o AB_ED
AB 3 AC  DC’
€ y4€TOM YCHIOBHH NOTYHMY o= = o, T-€. AB =[30].

20
B) Hano:
AABC
AD =IBC
AB: AC=3:4
DC—-BD=7

BC

1. Tak xax AD =lg, — Guccekrpuca, T0

3 BD
¢ YIeTOM YCJIOBHN DOMYyIHM i~ e

AB _ BD
AC ~ DC’
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BD _3 BD = 3DC
2. Torma < DC ~ 4 ; 3

DC-BD=7 DC-ZDC=7’

anauur DC = 28, aBD=-i-»28=2l,
torma BC = BD + DC = 21 + 28 =[49].

9. Ha Gonrmeft cropone AABC, CTOPOHE KOTOPOrO paBHH 34,
85 un 105, 5axoANTCA LEHTP OKPYXKHOCTH, Kacawmefics MeHb-
mux cTopor. OnpeaenmTe OTPE3KH, HA KOTOPbIE UEHTD OKPY K-
HOCTH JieJIUT GO/IBITYIO CTOPOHY.

Hano:
AABC

OKpyXHoCTS, TIe P

ee uentp O € AC K
AB, BC — croponn

KACAHHUS A U c
AB =85

BC=34

AC =105

1. AO
2.0C

a) Tak kax AB u BC — cTOpOHKI, KACAIOMHECH OKPYXKHO-
cre, To BP=BK, r5e OP=0K =r, u BO=1l,, —
6uccekrpaca (noromy aro AOPB = AOKB).

AB AO 8 A0 5

6) Bnawr, = =56 31 =00 — 2
AO +0C =105 s
) 40 = gOC’ , TOLHA EOC+OC= 105;

goc=105; OC =[30], & A0 =[T5].
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10.

Hpumeuanue. OaHAM U3 MPHEMOB MOAEIMPOBAHHS SBJAET-
S caM YepTeXK, KOTOPHI ABjIgeTca HHOraa 6osnee Baria AHEIM
OTpaXKECHUEM TEKCTOBBIX ycnopu#t 3amauu. HHorma xe om —
JIAIL ONMH U3 BO3MOXKHEIX BAPHAHTOB MOAeMHPOBAHHA YCIO-
Buit. [TosToMy ecmu psnoM ¢ «JlaHo» ecTh yepTex, TO dopma-
AU3QUUA TEKCTOBEIX YCIOBHY 3aJa4M HE BCErna AOCCTATOYHO
NOVIEO ¥ TOYHO MX OTPaXaeT. ITO CNCAYEeT OOMHHTH B Nallb-
HetiimeM.

B AABC, cropoHm xoToporo pasEbnl AB = 12, AC =8,
nposedera 6uccextpuca AD. Onpemenute cropony BC, ec-
JIM OIMH U3 OTPE3KOB, HA KOTOPRIE 3TY CTOPOHY OeuT Guccek-
TpUCA, paBeH OOHON H3 M3BECTHRIX CTOPOH.

Jano:
AABC
AB =12

AC =8
AD:IBC
a) BD = AB

6) wm BD = AC B D c
B) wmu DC = AB
r) wm DC = AC

BC
a) Myers BD = AB.

AB BD 12 12
AC" Dot R
spaynt DC =8, Torma BC = BD + DC =124 8 = 20;
BC = AB + AC — BBIpOXIEHHBIN TPEYTONbHHK.

AB_BDTOE_'S
AC DC’ 8 DC’
64 1 1

1
DC—TE—5*3-,3}I&‘{HTBC—8+5§— 135.

Tak xak AD = lgs, TO

6) Mycrs BD = AC, Toraa Tak Kax
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11,

8) Ilycrs DC = AB, Torma —152- = %22; BD =18,

BC =12+ 18 = 30, anasur AB + AC < BC,
- TaK Kak 12 + 8 < 30 — Takoro TpeyronbHHAKa He CyIDe-
CTBYeT.
BD

r) Hyers DC = AC, roraa % =5 T.e. BD =12,

Suauur BC = 124 8 = 20 — noxyyuan BHPOXKIEHHE
TPEYIrOJIbHAK.

Oreer: BC = 13%.

B AABC co croponam, pasHeiME 15, 18 n 22, Brmcan pom6,
mpAYeM JBe BepIDAHLI poMOs NPHHAILIEIKAT OOHOH CTOpOHE,
a Ape ApPYTHe JBYM JpPYTHM CTOPOHAM, H OOHA H3 BepINHH
poMba coBOaAET ¢ BePINHHON TpeyronbHuKa. Halfiaure Taxof
poMb6, gepuMeTp kKoTOporo Oyaer HaubQIHIINM.

Hano:

AABC B

AB =18

BC =15

AC =22

B AABC smacan poMb A C

)

— HanbonbIIHH

a) AP = PK.
ITyere AP = z, Torga TaK Kak Ly K
APBK ~ AABC
({A=£BPK u /B — S

T C
obmut),

o PB_AB 18-c 18
PK ~— AC’ =z 22
22-18 11-9

*=mri- 10 ~ % Faexr=[308)

22.18 — 22z = 18z;
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6) PK =CK.
{lycte PK = g, P
BK BC

TOrAS,

PK = A0’ 4
15—z 15
z 22
22-15 = 22z + 15z;
po 215 _ 30
37 3
FPorpx =35§;.

T. €.

=34
Cx

Otser: Pyppr =396, APKT — pomb HanGourbmero mepu-

MeETpA.

IIpuMeuanue. Ecay eme HecnenoBaTh M ILTOMEIN TAKHX
poMBOB, TO 331846 CTAHOBHTCA HHTEpecHOH AoMamHell nabo-

paTopso#i paboToit (TexHugecKH TpyAceMKoi).

12. B paBHOOeApeHHOM TPEYrOJIbHUKE HEHTP BONCAHHOM OKPYXK-
HOCTH AeNUT BHICOTY, NpOBEACHHYIO K OCHOBAHMIO, B OTHOMIE-
HuH 7 : 5, a Gokosaa cropona pasHa 70. Ha#iaure miowams

TPeyYIOJILHHKA B PHIHYC BIUCAHHON OKPY>KHOCTH.
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Hano:

AABC
AB=BC=170

O — REHTp BOMCAHHOM
B AABC oxpy@HOoCTH
BD1LAC
BO:0D=17:5

a) Spamc
6) r,

a) Tak kax AB u AC xacaiorcs oKpyxHocTH, T0 AP =AD,
n AO = lgs — OuccexTpuca.

6) 3paMAT —— = —— = -, T.&. ='—;-; AD = 50.

8) ITo Teopeme Iludaropa® BD = AB? - AD?,
T.e. BD = /702 — 502 = 201/6.
) Tax xax AD = DC = 7AC, 10 Spapc = AD - BD,

T.e. Spapc = 50-20v/6 =[1000V6 .

) Tax xax OD = r_, To, yuuTHIBAA, UTO

OD + OB = BD = 20/6, nonywum OD+OD--;;=20\/(-5;

Be=

5 .
OD = = - 20v6=|3 A

4 Teopema ITndaropa (572-500 r. no 1.3.). Jast 1roro 9robu! TPEYTONLHEK
ABRAAJICH OPAMOYTONBHEM, HeoBXOoOUMO i NOCTATOMHO, YTobH cyMMa KBAODS-
TOB ABYX CTOPOH TPEYroNbHHKA GLUTA PABHA KEAOPATY TpeTrhefl CTOPOHEL.
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13*. OTpeskn, COEOUHAIOMKE OCHOBAHHS BHICOT OCTPOYTOILHOTO
TpeyronbLHuKa, paBHH 5, 12 n 13. Haltnare nauMensmum#t yros,
CTOPOHH A IJIOANL MCXOFHOTO TPEYTOIHHAKA.

Hamno:

AA,1BC C,
BB, 1 AC
CC,1AB
BjA, =5 A,
Cy A, =12
B,C; =13 A 3-1 C

a) HaumeHbIHE yron AABC
6) BC

B) AB

r) AC

) Saanc

a) 1. ZA=/C/AB=/BAC;
LC =LACB, = LA,C, B;
LB =/LAB\C, = LA,B,C
(em. 3apaay 6, cTp. 82).

2. Ilun AB,C,A, A B, C

Tak kax 132 =122 4 52,
T. €. ZB]AIC] = %o-

3. B 3agave 6 (crp. 82) 610 moKa3aHO, YTO
£LBAC = /BA,C, = /B, A,C (ana sroro moxasaim
yro AA,BC,; noncben AABC, n xoadpdunuent no-
Aobus | k= cos (LB)]).
Hanee aHamorayRo MOXKHO Jokasarh, 910 AA, B,C no-

Joben AABC, rame |k =cos(ZC)|).
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4, Tax xax oxono uermpexyrompuuxa AB;A;B Moxuo
ONMCATh OKPYXKHOCTD, e AB — amamerp
u LA+ LBjAB = 18(°, no ZB,A,C; = %°
(myakr 2) m LCy A B = ZA (nymkr 1),
sHauMT /B, A B = 90° + ZA.
Yaurniead, yro ZA = 180° — /B A, B,
nonyunM LA =180°— (90° + LA), Torna 244 =90°,
re /A= 180° —428111101 - 180°2— 90° ~45°,
T.e. [ZA = 45°]. MoKHO JOKA33TH, 4TO OH HAHMEHb-
muit 8 AABC. (Iozxke Gyaer ackasano, wro BC —
HauMeRbmas: cropona AABC.)

6) Tak K&K MOXKHO IO AHAJIOIMH JOKAZATD, YTO AAB,C, no-

Acben AABC, 1ae k = cos ZA = cos45° = ?
BiC, _v2
BRC ~ 2
3mazur BC = B,C, -2, t.e. |BC = 13/2|.
s) Jnn ABCiA; cos(£C,B,A) = i1,
Blcl
5
6. 008 (ZC) B, A,) = —.
T.e. 008 (£C; B, A,) 3
Tax xa 28 = 180 = éClBlAl’

TO, YUMTHIBAS TPUTOROMETPUECKHE (hOPMYIBI

cos%=1{1—-|—-;o';a A cos (180° — @) = —~cos

180° — ZC, B A, _
2 =
- 2 B 2 ’

MOXHO Hafttn cos (£LB) = cos

8 Cum. [Mlaxmedicrep A. X, Tpurorosmerpus. CIT6.; M., 2010, 2013. C. 135.
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1 -2
T.e. cos(£LB) = \/—21-31 = 1/1;43 = —\/21=3 (ma moboro

[
TPEYTOILEHKA COS o > 0).

Vike usaBecTHO, uro AA; BC, nomoben AABC.
Mpses k = cos (£B), 6. k= —e

Vi3’

Torna (‘221 = %, sHamr | AC = 613|.
C,A
I‘) I[J'lﬂ AAIBIC]. COS(ZB]_CIA]_) = #c‘i,
Te. cos (LB,C,A,) = E

Tak kax 2C = 180° — éBlClAl ,

o 14cosax
TO, 3Has GOPMYJLY TICNOBHHHOIC YIJIa COS =\

M IOMHA, 410 ¢08(180° — a) = —cosa, natimeM cos(LC)=

_ \/1 +008 (180° — ZB,CyA) _ \/1 — o8 (£B,C, A;)
2 2 '

1-— 12
TaxnMm obpasoM, cos (£C) = 13 _\/Lﬁ

Ilo anamornu MoxHO AOKa3arh, uTo AA,BC, nomo-

Gen AABC ¢ xoaddunuenrom momobua k = cos (ZC),

T.e.k—\/12_6 Torma —— 4B ﬁ,'re. AB = 526 .
(BC)2 (13\/7 = 338

Bamernm, 910 (AC)? = (6\/1_3) , BHAYHT,
(4B)? = (5v26)° —650

338 4 468 > 650

338 + 650 > 468, a 3nauuTr, AABC — o0CTPOYTrONbHEI.
468 + 650 > 338
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1) Saape = Saasicy T Saparcy + Sacas + Saamcy-

. L. Tak xak AAB,C, nonoben ABC c¢ ko3¢ dpunmenrom

V2 1
nonobua k = cos (£LA) = 5 O SaaB,c, = ES&ABc-
2. Tax xax ABA,C; nopoben AABC ¢ xoadpduuumen-
TOM nopodua k = cos (£LB) = %,

4
0 Sapacy, = ‘1‘535.430-

3. Tak xak ACA, B, nopoben AABC c¢ xoapdumuen-
ToM mogobus k = cos (LC) = L

1 V26’
™ Saca B = 5554480
1 1
4. S&A13101 = ECIA].'BICI' T. €. S&A1B1C1 = 5'12'5=30.

1 4 1
5. Saspc = ESAABC + ﬁSAABC + %SAABC + 30;

1 4 1
Smsc(l—g—ﬁ-%)'z%’

IIpumeuanns. QueBraHO, YTO 3a8a4a Opiyia pemeHa 6e3 Hcnonkb-
30BA&HHA 3HAHHUA CTOPOH. 3TO ACCTATOYHO TPyAHas 3aiada. Hc-

1
nonb3ys 3HaHUe cTOPoH M dopMmyay S, = -ébc - gin ¢, MOIy4YHM
Goree mpocToe peleHHe:

a) cos(4LC) = %, 3Ha4uT sin (LC) = 1*1 - % = \/_5_%;

6) Spspc = % . AC - BC -sin(£C),

Te. SMBC=-;--6\/E-13-\/§-L26=195.

Ve
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14. [Inomaxp mapamurenorpamma ABCD paeha a?, a cTopo-
Ha AD = a. Touxa P jpemut cropoay DC B orHOmE-
aam m: 1 (CP : DP), cuutad ot pepumHit C, 8 Touka M
zenut cropony AD B otromenuu n:1 (DM : AM), cunras
or sepmuan A. Orpeskn BP n CM nepecekaiorcs B TOY-
xe K. Halimure mnomanp Tpeyroiininxa BKC.

Hano:

Sapcp = @ B N C
AB || DC
BC | AD
Me AD; Pe DC P,
CP DM _ A, N, %
pP-™aM ™"

CMNBP =K A

R
2
=)

Sasrc

a) IpoeeneM AONONHUTENBLHOE MOCTPOSHAE:

PP | NN, LAD

6) CP =m- DP = m(DC — CP), suasmr OP = ™ 2€,
m+1
n-AD
DM =n-AM = n(AD — DM), sna-mr DM = X
n+1
DC CP CP.DM m-DM
B)D_M:P_})zj PPQ_ DC H P‘szm’
m-n-AD amn
. 8, = —_— P - )
me PR m+1)(n+1) B (m+1)n+1)
r) Supcp = BC-NN,, 1e. s°>=a-NN,; NN, =a.
) P2P H&PK&
BC ~ Hpggc'
Wﬂm _ N, K . N2K mn

a NE T T (m+n+1)
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e)

x)

NNz _ CcpP _ m _ am
NN1 - DC - m+ 1’ e NN2 - m+ ]_'

- . NN, NK+NK NK
NN, = NK + NoK; N,K NK  N,K
C apyroit cTopoHst NK _ BC _ a

MK PP,

+1.

NK  (mt1)n+1)
"N,K mn

T. €

Cneposarenbro, NK = w - Ny K.
mn
am . NK = am
m+1 m

Ho NK + N,K = NN, =

3HAYHT

NK = (m+1)(n+1) ( am —NK).
mn m+1

-~ NK,

Toraa
am(n+1) am(n + 1)
NK= = .
mn+mn+m+n+l 2mn+min+l

1 _ 1 am(n + 1)
SABKCH? BC-NK; S‘Q‘BKC“2 Y mmtmtn+l

a?m(n + 1)
22mn+m+n+ 1)

Urak, |Sapxec =

Hal'[pHMep,'eCJm SABCD=16’ AD=4, m—_—l H n=1,
o S 16-1.2
ABKC =3T3 1 1+1+1+1)

16
=5= 3,2.
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Camocmoameavras paboma 1

BapuanTt 1
Hano:

ABCD —
HIPAMOYTOSILHAK
AB =10
BC=24

BapuanTt 11
Hano:
ABCD —

B

M
T

Bapuanr 1

BapnanTt II

AC

BP

CK

PK

cos(£BAC)

cos(ZADK)

sin(ZCBP)

sin(Z/CDK)

LW |~T || Wb =

KT

PM

[
=)

KN

-y
[

[
[ S

SKTMP
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Jlabopamopras paboma 1

Bapuaure 1-10 B
Jns npAMOyrobHOIO TPEeyronb-

Huka, ABC, roe ZC =90°, AB=c,
BC =a, AC = b, no ApyM NaHHBIM

13 TabaunL Haltimre Bee OCTAIBHBIC,

CrpasoaHo: ¢ b 4
RoGec__a _285_8 L ,-0tdte
°T 45 " Zsm(zA)y T P p PT T3
a b te| Spo| 7 R, |sin(£A) | sin(£B)
14 7 25
2 15 60
34 9 180
il
4 60 &
50 12 18=
63
6 16 =
1| 28
7 %; | =
1 56
8 325 &
9 77 | 85
1| 80
0 “31 5
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Tperuposouras paboma 1 (na doxasameavcmea)

BapwuanT I
JlokaokuTe cChieayiompe yTBePAKICHUS .

1. Ecin npe MemmaHBEI TPeyroJILHHKA TEPHEHAUKYIAPHEL JBYM
CTOPOHAM, TO TAKONH TPEYroMbHUK ABJIAECTCH PABHOCTOPOHHHM.

2. Touka nepeceveHHs OMCCEKTPHC yIVIOB Tpaneniu NpH Gomb-
meM OCHOBAHHUH HPKHWG}KH‘T MEHbIIEMY OCHOBAHHAIO Tpa.ne-
., JoKaxKHTe, YTO TOTAa CYMMa JJMH GOKOBBIX CTOPOH paB-
HA JJTHHE MEHBIIETO OCHOBAKHSA.

BapuanT 11
JokaaKuTe ClleIYIONIHE YTBEDKICHHUS.

1. Eciin TpeyronbHHK fABAAETCH paBHOOeApeHHBIM, TO DHocek-
TPHCBHI, NPOBENCHHEIE K PABHBEIM CTOPOHAM TPEYTOJILHHUKA,
PaBHE MeXXRY coboit.

2. Ecnu oTpe3oK MeAMaHH OT BEPIIMHE 0 TOYKH NEpecedeHRs

MeIHaH B TPH Pa3a MEHbIIe CTOPOHH, K KOTOpoll oHa IpoBe-
JeHa, TO TPeyYIrIbHUK NpAMOYTOILHEN,

BapmuanTt III
ZlokaxxuTe ClleAyIOIIHE YTBEPAKICHNS.

1. Ecnu ABe BHICOTH B TPEYIWILHHUKE PAaBHB! MEXKAY coboli, To Ta~
KOI TpeyrombHUK ABAAeTCS PaBHODEOPEHHBIM.

2. BuccekTpuca TpeyroIbHUKA JEHT €ro Ha JBa TPEYyTOIbHU-
KA, IOIATL OGHOrO M3 KOTOPHIX B ABa pa3a Gouibllte IIOMIA~
IM ApYroro, ecin GHCceKTpHCca JeNRT MeauaHy monoiaM. Hpn
9TOM MeIHaHa, JeJIAT JaHHYIO GHocexTpucy B oTHOmeHuH 1:3.
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Bapuanr IV
JokaxxuTe cneayiompe yTBePKICHAS.

1. Ecim ape MeiHaHB! TPEYTOIBHUKA B3AHMHO NMEPNEHANKYIAP-

2
HH, TO 3 TpeThell MeauaHBl paBHBI CTOPOHE, K KOTOpolf oHa

TPOBEIEHA.

2. Jna Toro 4ToOH OMATOHAJIM YETHIPEXYINOIbHHKA GLUIM Baa-
UMHO MEPNEHINKYNAPHE, HeOOXOOUMO M JOCTATOMHO, YTOOL!
CyMMa KBaJpaTOB IPOTHBOMONOMKHKX CTOPOH COBMAJAMA.

Bapuanr V

1. HJoxaxkure, uTo ecim gpe GHCCEKTPHCH! TPEYTOIbHHKA IEpIieH-
AWKYJAPHBI CTOPOHAM, K KOTOPHIM OHH IIPOBEAEHRI, TO TAKO#
TPEYTONLHAK ABJAETCA PaBHOCTOPOHHHM.

2. B octpoyrompuoMm Tpeyrombauke ABC Ha cropone AC Kak
Ha JUAMETPe NMOCTPOEHS OKPYKHOCTH, MEPeceKamas CTOpo-
HH TpeyrojibHuKa B Toukax A; # C,. Orpesxu CC| u A4,
nepecekaorca B Touyke (. BriscEATE, Kakoft yroa ofpasyer
opamas OB co croporott AC.

BapuanaTt VI
JoKaxknATe CIAYIONIHE YTBEPXKACHUSA.

1. Ecia B TpeyroneHuKe MequaHa B GHCCEKTPHCA B3AHMHO Iep-
OCHAMKYAAPHH, TO OHCCEKTpHCA AEMHT CTOPOHY, K KOTOpOH
OHA MPOBEAicHA, B OTHOmERHN 2 : 1.

2. BsicoTa M MeIHMaNa, TPOBEJCHHBE K OIHOH# CTOPOHE TPeyroib-
HMKa, OBeNAT YIOJ, A3 BEpIMMHE KOTODOTO OHA INPOBEASHH,
Ha TpH paBHBIe 1acTh. JokaskmTe, 4TO TaXolf TPEYTOIbHHK —
OpAMOYTONbHBII.
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Bapuant VII

1. KOppeKkTHO JIH TaKoe Ompefie/icEHe: TIPSMBIM YIJIOM HA3LIBA-
eTC YTOJI, CTOPOHEI KOTOPOrG B3AHMHEOQ NEPIeHAUKYIAPHE ]

2. Bepso Jm1 yTBepXKaeHNE: ecJIH B OITHCAHHOM MHOTCYTOJbHBKE
BCE CTOPOHH PABHBI, TO PABEBL U BCE €0 Yribl?

BapuanT VIII

1. KopperHo i Takoe onpefesieHHe: PABBOCTOPOHHHM HA3BIBa-
€TCsl TaKOH TPEYTOJBHUK, Y KOTOPOTrQ PAaBHBI BCE €r'0 CTOPOHEL
M BCE ero yriaml?

2. BepHo i1 Takoe onpeneienne: NapaieiorpaAMMOM HA3LIBAET-
€l MEOTOYTOJIBHKK, ¥ KOTOPOTO MPOTHBOMOIOXKHELIE CTOPOHBL
NOMAPHO M&PAJUIETbHbIT
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Pewernue mpenuposovunoti pabome 1
BapuanT 1

HoxaxnaTe cnenyompe yTBEpKICHK.

1. Ecsin mpe MenMaHBI TPEYTOVIBHHKA INEPICHANKYJASPHH IBYM
CTOPOHAM, TO TAKOH TPEeYTOIBHHK ABIAETCA PABHOCTOPORHHM.
Hano: B
AABC
CCy=myg C A
AA; =mpo
AA,1LBC; CC,LAB

AB =BC = AC

A B
a) Tax xax memuana CC| = m p = H,p,
0 AAA B =AAA,C, saaaur AC = BC.

6) Caenosarensno, AB = BC = AC, urto u Tpebopanocs
DOKA3ATD.

2. Touxa mepecedeHHsA OMCCEKTPHC YIJIOB TpaNeLuH mpu 6onb-
ieM OCEOBAHAM NPHBALIEKHT MEHbIHEMY OCHOBAHHIO Tpame-
muy. JoxakuTe, IT0O TOCIA CYMMA O/ THHE OOKOBEIX CTODOE DaB-
Ha JIJIHHEe MEeHbIEry OCHOBAHMS.

Hano:
ABCD — tpanemnsa B 0o C

BC || AD

A0 =1, m
O e BC A D
AB + DC = BC

AB = BO
DC =¢Coy
AB+ DC = BO + CO,

T.e. AB+ DC = BC, uro n TpeGOBaNOCh JOKA3ATH.

TOras
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Bapuanr 11

JokaokuTe cemyiomyae yTBEpXKISHHS.

1. Ecm TpeyrombEWK ABiIAeTcA paBEOGEApPEHHEBIM, TO OHccex-
TPHCH, NPOBEOCHELIE K PABHHM CTOPOHAM TPeyTOIbLEHKA,
PaBHEI MexKay ool
Hano:

NABC

AB = BC

lap =lpc

a) A4, =lgc;
CCI - IAB'

6) AAA,C = AC,CA, Tak kak
AC - obmas, LA, AC = LC,CA, LC,AC = LA,CA.

B) 3nauar AA, = CC,, 4ro I TpeGOBAIOCh JOKASATS.

2. Ecsi orpesox MeAUSHE OT BEpIIHHH JO TOUKH IEpeceyeHHA
MeIPAaE B TPHA pa3a MeHbIIe cTOPOHEI, K KOTOPOHK OHa npoBe-
JeHs, TO TPEeYrOJIbHHK IPSMOYTOJILHDBIN.

Hano:
AABC

MacNmyp =0 C A
3BO = AC

ABLBC A 3 c

a) BB,=m,; BO= gBBl.
6) 3BO = AC, v.e. 2BB, = AC,
snayur BB, = %AC = AB,.

B) M3BecTHO, 9TO eciim MeOAAHA TPEYLONbLHHKA PABHA MOJIO-
BHHe CTOPOHEI, K KOTOpoili oHa poBeleHa, TO TPeyroMbHIUK
HARJIACTCH MPAMOYIONBHEM, T.€. AB 1 BC.
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BapuanT I11

Jokaxxure CleAyIomHue YTBEPKACHHS.

1. Ecm JBE BLICOTHI B TPEYTONBLHHKE PAaBEBI Mexxy cofolt, 7o Ta-
KO#t TPEeyTrONbEHK SABAAETCH PAaBHOOCADEHHEEIM,

Hago: B

AABC

H AB = H B

AB = BC

Paccmorpun AAC|C u ACA A. y
AC — obmas (runmorenysa),
CC, = AA, (xatern), A ¢
sgaAT AAC,C = ACA;A 10 rumoTeHy3se B KATeTY.

Canenosarensno, ZBAC = ZBCA, T e. 1o Npa3Haxy paBHO-
6egpensocty AB = B(C, 4TO U TpefOBANOCH HOKAZATE.

2. BuccexkTpuca TpPeyroibHHKA JEJMUT €ro HAa JBa TPeyrolbHH-
Ka, ILIOMIaAs OXHOrO M3 KOTOPHX B JB& pa3a Hoiblue IJoia-
JOd OPYTOro, eéciu OHCCEKTPHCA JeNKT MeInany nonoiaM. Ilpu

-9TOM MeIHaHa JeJUT TAHEYIO OHCCeKTpPHCY B OTHOIeRH 1:3.

Haxo:

AABC

AA; =lgs, AA,NCC; =0
CC, =myp, OC; =0C

8} Spaa,8=25ra4,0
6) AO = 304,

AO =m,
a) Tex kax OC = OC, u A0 =502101
10 AC, = AC = BC, (A01CC,).
AB_BA,  BA, 2
PACTAC T ACTT
38a9MT Spaa,8 = 25a44,0

} A C
)

Torma Tax kak AA; =lges,
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6) Caenaem ZOMONEHTENbECE MOCTPOEHHE:
AB, || BC; CC,NAB,=B,.
Pacemorpum AAB\C, u ABCC;I.
LACB, = LBC,\C
(pepTHKAIBHEE);
4B AC| = LCBC, (BHyTpeHEHMe

H cexymedt AB);

AC, = BC,.

3aaunr AAB,C| = ABCC,.
3uauut, AB, = BC.
CreneBarenbro, AB;BC — napajiienorpamm,
OrmernyM, yro B,C, =CC;, OC, =0C n AB, = BC.
AAOB; ~ AA,0C, Torma

AO B,O 30C 3

04, oOC oOC Y

T.e. AO:O0A, =3:1, uro u TpeGOBANIOCh DOKA3ATE.

IIpumeuanne. OTMeTHM, YTO B 3884€¢ YCIOBHS JAHH B 28~
BYAJHPCBAHHOM BRAE, NOITOMY BHa4aNle BeoOXOAMMO OCMBIC-
JIMTB, 9TC JABO, 8 YTO HeoOXOAMMO JOKA3ATL.

Bonee npushiunas GoOpMyAHPOBKS 3a189M Moryia Gul GHTH Ta-
Koit: ecyin GHCCEKTDHCS TPEyroNbHHKA ACIHMT MEIHAHY IONo-
JIaM, TC TAKas OMCCEKTpHCA OEJMT TPeyroNbHHK Ha JBa Tpe-
YTOIBHHKA, IWIOMaas OJHOTO H3 KOTOPHIX B MBa pa3a Goirb-
1€ TVIOIIAAH APYTOrO, 8 MEIHAHA He/HT JaHHYK0 GHCCeKTpHCY
B oTHOmeHHn 1 : 3.
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Bapmuanr IV
JoKaxxuTe crefyiompe YTBEpHKACHUSA.
1. Ecim npe MeIHaHbl TpeyrodbHUKA B3aHMHO ITepIeHIuKY/Isap-
HBI, TO g apyro#f MeapaHB! PABHH CTOpOHEe, K KoTopo#t oHa
TIPOBEZCHA..

Jano:

AABC

CC, =m,p, AA) =mpe
CCI-LAAI, A.Al I"'I CCI = O

BO = AC

BB, =mq, toe O € BB,,

#H BO =2 0B, no ceoficTBy MeIHaK. /

AOL1OC u AB, =CB,, A B, ¢

3HAMHT, ABI = O.Bl (OBI = %mAc) .

Toraa AC = 2-0B,, u BO = AC, uro n TpebGoBanocs
2

JIOKASATH (BO =3m AC) .

2. Ans Tore 4robbl DHATOHANH YeTHIpEXYTONbHHKA OLITH B38-
AMHO TePNeRAAKYISPHBI, HeoOXOOHMO H JOCTATOYRO, TITOGH
CYMM& KBE&IPATOB IIPOTHBOIIOAOIKHBIX CTOPOH COBIIANAJA.

HeoGxonuMocTs

B
Haso: ’ c
ABCD — dgeTnpex-
YTOJIBHHK W
AC1BD 4

AB%2 4+ DC? = AD? + BC?

OB? + OA? = AB? b

% 0C? +0D? = DC?
0OA? + OB?2 4+ 0C?+0D? = AB?2 + DC2.
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OB2 +0C? = B(C?
OA? 4+ 0OD% = AD?
OA* 4+ OB2 + OC? + 0OD?% = BC? + AD?.

B) 3maunr, AB% + DC? = AD? + BC?, uro u Tpebobasnocs
ZOKA38TS.

6)

HJocTaTouYHOCTE

JaHo:
ABCD — qernipex-
YroAbHUK

B
., / \ .

AB? + DC? = AD? + BC? \/
ACLBD
D

Mycry ZAOB = o, Toras ZBOC = 180° — a.

AB?=0A?2+0B%*~-2.0A.0B - cosa
DC?=0D®+0C%?-2-0D-0C-cosa
BC?=0B?+0C?—-2-0B-0C - cos(180° — a)
AD? = QA+ 0OD?—-2.0A 0D - cos(180° — @)

AB? + DC? = OA? + OB? + OD? + OC?-

—2.0A-0OB -cosa~2-0D-0C - cosa;
AD? 4+ BC? = OA* + OD? + OB% + OC*-
—2.0A-0D-cos(180° — a) —2- OB - OC - cos(180° — ).
Tek xax AB? + DC? = AD? + BC?, 1o
—2(0A-OB+0OD-0OC)cosax =

= —2(0A-0OD + OB -0C)cos(180° — a).
Tax xak cos(180° — ) = —cosa, TO
(AO-OD+0B-OC+0A-OB+0D-0OC)cosax= 0
Taxum obpasom, cosa =0, T.e. o= 9%°,

a sHaunt, AC 1L DB, uro u TpeGOBaJIOCH ROKA3ATH.
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Bapuaur V

1. Jloxkaxmre, 970 ecnH e OHCCEKTPHCH TPEYToJbHHKA NepIieH-
JUKYJIAPHBI CTOPOHAM, K KOTOPBIM OHA NMPOBEAEHH, TO Taxol
TPEYTONLHEK SIBIAETCA DABHOCTOPDORHUM. R
Hago:
AABC
AA, =lgc

CCyi=lyp

AA,1BC

CC{LAB

AB=BC=AC

Tax Kag IBC = HBC’ T0 AB = AC.
Tax Kax IAB=HAB’ o BC = AC.
3uaaur AB = BC = AC, u AABC — paBHOCTOPOHHHMIL.

2. B ocrpoyronssom Tpeyronnuuke ABC Ha cropoHe AC kak
Ha JHAMETpE MPOBEIEHa OKPYKHOCTD, MEPECEKAIOMIAS CTOPO-
HH TpeyronbHuka B Toukax A, u C;. Orpesku CC; u 44,
nepecexaloTed B Touke O. Briacuure, kaxoit yron obpasyer
npaMas OB co cropono#t AC.

Hano: B

AABC — ocrpo-
YIOIBHEI C,
Oxp (AC) A
(AC — mmamerp)
Oxp (AC)NAABC =
={4;;C}
CCyNAA, =0

/BB,A A B, ¢

Tak xak AC' — muametp, 1o AAC,C 1 ACA;A — npamo-
yronenbte. 3nauur AC) 1LCC) u CA; LAA,.

Tax KaK BCe BBICOTHI B TPEYTOJIbHHKE NEPECEKAIOTCS B OIHOM
Touke, 0 BB, LAC (B; € AC).
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Bapuant VI

Hokaxkure orelyiomue YTBEPKAeHAA.
1. Ecim B TpeyronpHrke MeamaHa | GHCCEeKTpHCA B3aMMHO Nep-

NEHAWKYAAPHEI, TO OHCCEKTPHCA JEJHT CTOPOHY, K KOTOPOH

OHA&. NPOBSHeHa, B OTHOmMEHHH 2 : 1.

Haso:
LABC
AA, =mpg
CCy=1lp
CC,LAA

2AC, = BC,

Tax xax OCLAA; u OC =1,, , To AACA, — pasnobexn-
porHbiif, T.e. AC = CA;. 3raanr AC = CA, = BA,.
Torma Tax kak BC =2-CA,, CA, = AC u CC; =l,p,
mBCl BC re. 4|'.-}'C‘1=2AC‘32

AC, AC’ ™ AaC T AC ’
sHaauT BC, = 2AC,, 4T0 ¥ TpeboBANIOCh AOKA3ATD.

B

2. BricoTa M Meauata, NIpoBeJeHHBIE K OJHON CTOPOHE TPEYTOnb-
HAKa, JendaT yrod, M3 BePHIMHB KOTOPOr0 OHH IIPOBeJeHHI,
Ha TPH paBHBIe 9acTH. JlokaxuTe, 9T0 TaKOH TPEyroIbHHK —
npAMOYTONEBHBIM,

JaHo: B

AABC

BD1AC K

BM =myo

LABM = /MBD = /DBC

AB1BC

a) AM=MC.
6) Iposenem MK LAB.

B) ABMK = ABMD, tax kak BM - obmas cropoHa
n LKBM = /DBM, suaaur MK = DM.
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r) BD = ;0 = Hy o, enenorarenvuao, BM = BC.
3uauut BD = my0.

A} MC = AM = 2MK. 3nauur sin(ZA) =
T.e. LA =30°

e) Torna ZABD =60°, a ZABM = 30°,
3payatr LABC =3-ZABM,
T.e. ZABC = 90°, yro n TpefoBanock JOKA3ATh.

MK 1

AM T2

Bapmanr VII

1.

2‘

KoppexTHo /4 Takoe ompefenienne: MPAMBIM YIJIOM HA3LIBA-
€TCH YT, CTOPOHBI KOTOPOTO B3AHMHO NEPNEHIHKYJIIPHRET
OTpeT — Her.

XapakTepHas JIOrHYeCKAs omnbKa, HASHBACMAS <«MOPOIHBIH
kpyr» («circulus vitiosus»), BeTpedaeTcss Kak B OnpeieieHH-
X, TAK H B JOKA3aTeJLCTBAX. B onpeAeNeHHAX 3Ta OLIMOKA
BRIPAXKAETCA B TOM, YTO B KAYeCTBe onpedensiomero Gepercs
MOHATHE, KOTOPOe CAMO ONPEAesercs ¢ NOMOMBIO ONpexesisd-
€MOr¢ NOHATHA. DepHble OnpeAesieHnsT TRKOBBL:

Onpenenenne 1. IIpaMuiM yrIoM HA3HIBAETCH NOJOBHHA
PAa3BEPHRYTOrO YIJIA.

Onpegeneppe 2. e nepecexkarommecs NPAMEIe HAILIBA-
IOTCA NepneHAMKYAAPHLIMM, ecNl orM 06pasyIoT XoTa 6B1

oAMH npaMolt yro.

BepHO JIH YTBEeDACHCHHS. €CJIH B OMHCAHHOM MHOI'OYIONBHHKE
BCe CTOPOHBI PABHBI, TO PABHBLI H BCE €0 YIVILI?

Oteer — Her.

B mobot poMG MOKHO BOHCATH OKPYKHOCTb. B 3TOM CiIy-
qyae pOMS SABIAETCHA ONMHCAHHBIM MﬂomyI'OJILHHKOM, HMEIIHM
PaBHBIC CTOPOHBEI, HO He PABHLIE YLNIK (KOHEYHO, €CJM ITOT

poM0 — He KBaJapaT).
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Bapuanr VIII

1.

KoppeTno ym Takoe ompesieieHue: paBHOCTOPOHHUM HA3HIBa~
eTcd Takoff TPEYTQIBHUK, ¥ KOTOPOTC DABHEI BCE €TI0 CTOPOHBI
H BCE €r'0 YIVIbi?

QOTBer — Her.

Jlorgyecku nDpaBHABbHOE ONpeaeleHHe JAOMKHO COAEDXKATh
Heobrodumbie TIPHIHAKH ONPEneNaeMOTO NOHATHL, HE 306U-
cumbdie MeXXAy coboit.

IIpuBenennoe onpefesieHie PaBHOCTOPOHHErO TPEYTOIbHHKA
omHGOYHO, TAK KAK PABEHCTBO YIVIOB €CTh NPAMOE cacdemsue
PABEHCTBA CTOPOH, M BKJIIOYEHHOE B ONpeleNieHne TpeGoBaHne
paBEHCTBA YTJIOB H3GBITOTHO.

BepHo Jm Takoe onpefeneHne: NapaLIeOrPaMMOM Ha3bIBaeT-
¢l MHOTOYTOJIBHHK, ¥ KOTOPOTO NPOTHBOIOJIOIKHEIE CTOPOHEI
MONAPHO TAPAJLIEILHbI?

OTeer — Her

Jloruveckue DpaBHJIBHOE ONPEAEIEHHE IWIKHO COOEPXKATh
docmamonssie IPUSHAKH ONPEAEIAEMOro TIOHATHSA, TIO3BOIS-
JOIHe MCYEPTIHBAIOlIe OXapaKTepPU3CBATh €ro, TOYHO OTrpa-
HHYHB OT APYTHX NOHATHH.

JaHHoe onpefeieHue NapaneJorpaMMa OIMHOOTHO, TAK Kak
VKA38HHEIM B ONpEre/ieHHd NPU3HAKAM YAOBJIETBOPHET, Hor
NpuUMep, ¥ NPaBUIbHBIN mecTHYTOAbHAK. OMnbka Npou3olLIa
BCHIEACTEHE TOrO, YTO B ONpEINeIeHHA YKa3sHO He Oimxait-
lee «pOINOBOE NOHATAE» K NMOHATHIO NapauresiorpaMM (ITo
NOHATHE <«YETHIPeXYToIbHEK» )}, a GoJlee OTOANIEHHOe «MHOTO-
YTOIBHHK >,
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Mempuuecrue omHoweHus 8 NPAMOYZOLLHOM
mpeyzoavrure

Teopema 3. B moboM npAMOYroIbHOM TPEYTOIbHAKE NEepHeHAN-
Kyndp, ONYIIEHHHNA W3 BepIIMHEBI IPSMOrO YIJla Ha TCHOOTEHY3Y,
eCTb CpeJlHAS NPONOPUMCHANBHAA BEHYHHA MEXAY OTPE3KAMH,
Ha KOTOpble JEJHT JAHHAS BHICOTS THIIOTEHY3Y, & KAXKIBIH KaTeT
€CTb CPeAHAA DPONOPHAOHANBHAS MEXKAY THIOTEHY30# WM mpHie-
JKAHIHM K 3TOMY KATETY OTPE3KOM THIOTEHY3HI.

B

A D C

AHaNTUTHIECKH 3TC MOXKHO BHPA3WUTh B BAJE GOPMYII.
1. AB2 = AC- AD ms nono6na AABC u AADB,
2. BC? = AC - DC w3 nonobus AABC u ABDC;

3. AB? + BC? = AC? xax cyMMa OTHONICHHMH IyHKTOB 1 7 2
(reopema IMudaropa);

4. BD?*=AD.DC (unu BD=vAD - DC) ma nopobna AABD
u ABCD.,

IIpumeuanme. Ucnone3ya reoperndeckuii MaTepHal Ha ¢. 71, no-
OHTalTeCh CAMOCTOATENBHO JOKA3ATh JAHHBIe YTBepaaerus. Ec-
JIM K€ 3T0 NONYI8LTCH IUIOXO, TO PACCMOTPHTE JOKA3ATENLCTBA HE,
ClleAyomell cTpaHHIe H OTMEThTe T€ TPYJHOCTH, M3-33 KOTOPHIX
BaM CAMOCTOAITENbHO HE YHadoch HX NHOIYIATE.
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JdoKkazaTeBECTBO

1. Pacemorpem Tpeyronsiuka ABC n ADB. B
Tak xak ZBAC = ZBAD
n LABC = LADB = 90°,
10 AABC ~ AADB
no I npuzraky nono6na. Torma 4 D c
AB us AABC cxoncreeser AD n3 AADB;
AC m3 AABC cxoncreered AB uzs AADB,

AB _AD
,me. |[AB?=AC-AD|
5= 1B AB?=AC-AD

2. Paccmotprm Tpeyronsuakn ABC m BDC.
Tax kaxk ZBAC = £ZDBC u LABC = ZBDC = %°,
10 AABC ~ ABDC (no xakomy npuzraky?) Torga
BC w3 AABC cxopcreerer DC n3 ABDC;
AC u3s NABC cxoncreenen BC ws ABDC,

BC DC
, T.e. LBC® = AC -DC|.
IHAYHT — ) C BC T.e. | B AC .- DC

3. Tak xak AB% = AC - AD n BC? = AC - DC, T0, cioxus
NOIEHHO, TGy IHAM:

AB%+BC%= AC-AD+AC-DC = AC-(AD+ DC) = AC?,
T.¢e. |4B% + BC? = AC?| — Teopema Iudaropa.

3HAIHT ~——

4. Paccmorpum Tpeyronsunkn ABD u BCD.
Tak kak LBAD = ZCBD u LADB = £ZBD(C = 90°,
10 AABD ~ ABCD (mouemy?). Torua
BD uz AABD cxonereenen DC ws ABCD;
AD w3 AABD cxoncreener BD ws ABCD,

BD _DC
,T.e. [BD?=AD.DC]|
AD ~BD'T¢ LB

YTO H TPeOOBAJIOCH AOKA3ATD.

3HAYHUT
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3anaaa 1
Jano; B
DABC
BD1AC K E I
MKTE — ksaapat
AC =6
BD=2 -
. A M D E C
ME

Tax kak AABC ~ AKBT (nokaxkure),
rne BFLKT n BD1LAC, To0

BF _ BD _B_fi__g
KT ac' " Kr~é%

Ho BD=DF 4+ BF, tne DF=ME=MK=KT =TE,

sHauuT 2= KT + BF = 3BF + BF, t.e. BF=-;—.

Torna KT=ME=2—-BF; |ME=15]|

3anaaa 2

Hano:

AABC

AB1BC

BD1AC

ayDC =4, BD=6

6) AB=6, DC =4 A D c
a) AD, AB

6) AD, BC

sHaxur KT = 3BF.

a) BD?= AD-DC, re 36=AD-4, [AD=9].
AB? = AC-AD (AC = AD+ DC),
re. AB2=(9+4)-9; |AB=23/13|
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6) AB2=AC-AD (AD = AC—-DC), 1.e. 36 = AC-(AC ~ 4);
AC? —4AC-36=0; AC;3=2+4+36=2+2/10.
Homxoaur Tomsko AC = 2 + 2v/10 > 0.
3uaunr AD = AC — DC, T.e.IAD=2\/ﬁ-2I.

BC = VACT = AB%;
BC =/(2+2V10)* - 62 = /44 8v/10+ 40— 36 =
= V8+8V10, te. | BC =2v/2 +2/10).

3anaua 3 B c
Hawo:
ABCD — npsiMo- M

YTOIBHBK
AB = 10
AD =24
BK LAC K
DMLAC

SKBMD 4 D

8) AC = VABI+ BC%; AC = 107 + 242 = 26.

10-24 120 _ 3
6) AB-BC = AC-BK; BK=——=—= =9

B) AK = VABE—BER% AK = 4/102 — (120)

1 50 11
/(130 + 120)(130 - 120) = =v/3500 = 75 = 3.
r) MK=AC-2-AK; MK=2-2. §9—26 72 — 181
13 13 13

n) Sypup = BK - MK;
120 238 28560 168
SkBMD =13 " 13 = “Te9 ~ %15y
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IIpaxmuxym 2

1.

KaTeThl nmpaMoyrofbHOrO TPEyroIbHUKA HAXONATCA B OTHO-
weHu: 3 : 2, a BHICOTA, ONYINEHHAS N3 BEPLINHBEI MPSIMOTO
yTJ18, JeJUT THIOTERY3Y HA OTPE3KH, B3 KOTOPBIX OauH 60b-
me apyroro Ha 2. Haitymre miomanp TpeyrobHUKA.

Beicora m MenuaHa, ONyIIEHHbIE W3 BEPIIMHBI NPAMOro yIva,
paBHEI cooTBeTcTBeHHO 8 M 10. Halinure Bce cTOpoHEI Tpe-
YTONBHUEKS ¥ GHCCEKTPHCY, NPOBEIEHHYIO K THIIOTEHY3€.

B TpeyronbHMKe BBRICOTBI paBHBI COOTBETCTBeHHO 30, 40, 40.
OnpegennTe CTOPOHBI TAKOTO TPEYTOVIBHUKA.

B Tpeyronpmmke cTopoH: paBHBI 13, 14 n 15. Haltaute Hau-
GONBIIYIO M3 BHICOT, 8 TAKXKE PAJHYC BIHCAHHOH H OMHCAHHOHN

OKPY>KHOCTH.

Karersl TpeyronbHHka pakHBI 13 u 84, Haitaute panuyc smm-
CaHHOH OKPY2KHOCTH M HanmbQemyio H3 GnccekTpHc.

IInomany Tpaneunn ABCD paerna 240, nparoHanm ee mepe-
cekalores B Touke O. U3 cepenunn ocHoBarns AD, 1.e. Tow
ku P, oporoasarca orpesku BP u CP, KoTophle nepecexa-
oTes gaaroanavu AC u DB B Toukax M u N. Haiiaure
IJIOINANE 9eTHIpeXyronbEaKa. OM PN, ecnu 0oHO H3 OCHOBa-
HHit Tpanenun BTpoe GoMbINe APYToro.
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Peweriue npaxmuxyma 2

1. KaTeTsl npsaMOyTOILHOTO TPEYTOMLHWKA HAXOOATCA B OTHO-
meHrn 3 : 2, a BBICOTA, ONYMEHHAS W3 BEPIIMHBI IIPAMOIO
yIJIa, JeINT CHTIOTeHY3Y Ha OTPE3KH, U3 KOTOPHIX OJHE OB~
e Apyroro Ha 2. HainuTe nioma b TpeyroibHUKA.

Hano:

AABC B
AB1BC

BD1AC

AB 3

BC 2 A D C
AD-DC =2

SaaBc

a) I[lyetv DC = #, Torna AD=z+2.
[Tpumensaa MeTpPHYECKME OTHOINEHMA B TIPAMOYTOJLEOM
TPEYTOILHHEKE, TNy dHM:
AB? = AC-AD, t.e. AB?=(c+2+z){x+2);
BC? = AC - DC, 1.e. BC? =2(z+1)z.

AB 3
6) Hcnonsaya yciopus 3a484d BC = g HoayIM

2z +1}z+2) 9 z+2
Az+0z 4 =z

x=§=1,6=DC; AD=z42=16+2=236.

=~3—; 4z + 8 = 9z;

8) Tak kak BD? = AD - DC, 1o BD?=36-1,6;
62 .42 6-4
100 ’ BD“F

r) Tox kax AC = AD+DC=36+16=52, 10
! 1
Saape= 5AC'-BD, 3HAMAT Sp gpo = 5.5,2.2,4=‘

torna BD? = =24.
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2. Bricora m MeOHaHa, ONYIEHHBIE K3 BEPIMEHLI MPAMOTO YI/ia,
paBHHB cooTpercTBeHHO 8§ 1 10. Halinmre Bee cTOpPOHBI Tpe-
YIOIBHUKS H GACCEKTPACY, MPOBEAEHHYIO K CHIOTEHY3E.

Hano:
AABC
ABLBC B

BD1AC

BK = Muc

BD=8

BK =10 A

a) AB
6) BC
B) AC
r) lae

1) KD = BKZ~ BD?, re. KD =10? - 8 =6.

2) Ilyere AK = KC = z, Toraa, HCIONIB3YA CBOHCTBO
BD? = AD .- DC, nonyamm: 82 = (2 + 6)(z —6),
the AD=AK + KD, a DC=K(C-KD.

Taxum o6pazoM, 72 —36 =64; z =10 n AC = 20, Torza
DC =4].

=1
5.
o

Ho sToT pesynrraT MoxkHO 6b1710 mONyYdaTh Ge3 CIOMKHBIX
BBIYHCIEEHN, eCIH 3HATH, YTO MeJHaHA, MPOBeJeHHas
A3 BepPIIHHBI HPAMOTO YIJla K I'AIOTeHy3e, pPaBHA
IOJIOBHHE THIIOTEHY3HN (J0oKaXKHTE).

3rauur AC =[20].
3) AB? = AC - AD, r.e. AB? =20(10 + 6);
AB ={8V5].
4) BC? = AC-DC, re. BC?=20(10—6); BC =[4V5].
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B
5) Teneps malizeMm Iq.
Iyere BT =l ¢,
AB AT 0 :
TOUAS BC = TO? 4 ro ¢
T. €. -i—ﬁ = ;—g 2TC = AT, 3saaur
AC=AT +TC =2TC +TC =3TC = 20,
rc=2, ar=%
8 3 0 8
6) TD=AD - AT; TD=16-7==.
7) BT = VTD? + BD%;

8\ 2 8
BT = ‘3- +82= g\/m =IAC'

3. B TpeyronbHuKE BBICOTHI paBHE coorBercTBeHHO 30, 40, 40.
OmpenestuTe CTOPOHBI TAKOTO TPEYTONBHUKA.
Jano:
AABC
BricoTh K ¢TOpOHAM TPEYTOWIBHHKA:
H AC = 30
H AR - 40

a) AB
6) AC
B) BC

1) Tax xaxk Hgo = H,p, T0 AABC pasnoGeapennsiit (mo-
npolbyfiTe AOKA3ATH CAMH), SHAUHMT

AB = BC 1 AB, = B,C = L AC.

AA-BC ., 0., . 4
=35 AC=gBC; AC=3BC.

T.e, AC =
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3) lycrs BC =z, Torma
2

4 1
AC = -3—9: uAB,=B,C= EAO = -3—3:.

4) BC? = B,C? + BB?, Torna

42 3-307

z? = i"‘-:r::’ +30% §m2 = 30%; CR

9 9

z=2 _[8/8 = BC=48B.
BC; AC=[24V5]

B Tpeyronernxe cropoEH paendl 13, 14 u 15. Haltaure Han-
GOIBINYIO U3 BBICOT, 8 TAXXKE PAIHyC BIHCAHHOR H CITHCAHHON
OKPYKHOCTH.

HaHo:
AABC
AB =13
BC=14
AC =15

a') meﬁ
6 R,
B) T,

S

5) AC =

o

a) Iycts BB, 1 AC.
Honoxum AB, = z.

1. Pacemorpmv AABB,.
BB? = AB? - AB?,
T.e. BB? =132 — 2.

2. Paccmorpum ACBB,.
BB? = BC? — B,C?, r.e. BB} =14 - (15 — z)?,
roe B,C = AC —~ AB,, 1.e. BjC=15-z.
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3 Ua BB} =132 - cremver:
: 332—142-(15 )2 | A
132 — 22 = 142 — (15 — z)?;

132 — 22 = 142 — 152 + 30z — z2;
132 — 142 + 152

- =6.6.
4. BB, = \/AB% — AB%,
BB, = /132 - 6,62 = /I35 64 = -—..112

Oycts Hy, = BB,, Hpy= A4, HAB—CCI,
Toras 25 4pc = BB, - AC = AA, - BC =CC; - AB.
YaureBas, yro AC > BC > AB,

noxyqum, uro H = H,p = CC,.

Tak kax BB, -AC=CC,-AB, 10 11,2:15=CC; -13,

11,2-15 168
T.e.CCI—T—F— 121—3.
6) Tak Kax R°=ﬂ,
45,

TO HalileM BHauaJe S g0 = % - BB, - AC;

S&ABC= %'11,2' 15=5,6' 15 = 84.
13-14-15 13-15 13-5

65 .1

B=—7a =716 =% ~ 3~ %-B%E
)r__SA_ p o 542 842
BIhEl "TEre+s 42

INpumeganme. MoxxHO mpome, eca 3HaTh bopmysy Iepora:

Sp = Volp—a)p-b)(p—c), e p = %m. B aroit

aa.naqep=%+—l5=2l,“ Saapc=v21:8-7-6=
2.5, 2-84 12
-—Z—é——,'r.e. HAB—?-—12E H TakK najee.

3uaunt H,p=
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50

KareTsr TpeyronpEuka papab 13 u 84. Halinare paauyc Bon-
CAHHOI! OKDY2XHOCTH H HAROONBIIYIO H3 OHCCEKTPHC.

Hanro:
AABC
AB1BC B
BC =13
A C

a)r,

B) I

naub

a) 1. AC =+ABZ + BC%;
AC = 842 1132 = /T056+169 = /7225 = 85.

2. SAABC = %AB ‘ BC,

SAABC=%-84- 13 = 42 - 13 = 546.
3r—S—A~ , = 546-2 1092 546
T p’ " B4+13+85 182 91
6) 1. HapectHO, 4TO MemuaHa, BhICOTA H GHCCEKTpHCA, TIPO-
BeZIeHHEIE K HaubGosbieit (HauMeHbmel} cTOpoHe ABIs-

10Tcs HauMeHbIeH (Hambonbiuelt) B TPEYTOIbHAKE.

Tak kax BC < AB < AC, B
TO IBC;')IAB)IAC’ K
sHamr I, .o = lgo = AK.

A C
AB BK 84 BK
AC " KC' "% 8 - BO- BK’
Torma 84-13—84. BK =85. BK;
_84-13  84-13 84 _6

BK=ciTes ™ 169 ~ 13013

2
3. lpo=AK =AB+ BK?, t.e. AK=1/(§) +842—

13
84 84
-—E 1+ 16 —-i—g\/].?o =1 6
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8. Ilnowany Tpanempun ABCD pasua 240, aparonann ee nepe-
cexalorca B Touke O. U3 cepenumnt ocHopasmss AD, TOd9-
xu P, npoeomsaTcs orpesks BP u CP, KoTopble Depeceka-
1orea auaronansimua AC m DB B toukax M um N. Haltnure
IUIOWanpb YeThpexyrambauka OM PN, ecmn ogHO w3 OCHOBa-
Huit Tpanenuu BTpoe Gonpie gpyroro.

Hago:

ABCD — tpanemus B K ¢
ACNDB=0

PBNAC=M

PCNDB=N

3BC = AD

AP =PD A p D
SABCD = 240

Sompn

Hna pemrerusa 385399 IPIMEEAM JIEAYIOMYIO TEOPEMY.

Teopema. Eciin yron oEoro TpeyroibHUKA papeH yTiIy Opy-
TOr0 TPEYTONBHEUKA, TO MNOMAAR 3THX TPEYrOIbHMKOB OT-
HOCATCA KaK NPOM3BeeHHsl CTOPOH, 3aKMOYAI0OMHX PABHBIE

YIVIHL. B

B, Saac _ AB-AC
S AAB1Cy AB 1’ AC]
A ¢, ¢
a} 1. Ilycts BC = @, Torma AD = 3a.
AD + BC
Sapep = - 9 Hypep,
data

T.e. 240 = 'HABCD; a°HABcD=120.
2. Tak xak O =ACNBD, Tonycts KTLAD (OEK’T).
1
Torna, ytnn‘bma.ﬂ,a qI0 o= = 3’ TIOTY THM:
Hpsop =OT = {Hypep
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i 3 9 9
3. S&A0D= E'%'ZHABCD=-8-G'HABCD=§°120= 135.

4. Tax xak ABMC ~ APMA, ABNC ~ ADNP
# BC = AP = PD, 10 MN || AD.

Torna Hpapp=Hppnp, 3Ha4UT, Spamp=SppNp-
Saamp _ AM-AP

3uaqa S&AOD’ nony4IHM

(eM. ¢. 135).
AM AP

A0 " AD"

1BC" 1 BC 0OC 1
"ADT3"4AD " A0 "3

Torga AQ = %:-AC uO0C = -1—AC.

6) HafimeM oTHOmEHMS ——

4. CrenopaTensHo, Soympn = Sas0p — 28 ampP
e Soppy = 135 —54-2=[27].
AHaJorHYHO 387398 pemaercss nna cnydas 3AD = BC,
B 9TOM CTY4ae OTEBET Apyroff — Gg.

OTeer: {27; 6%—} .
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Jabopamopras paboma 2
Bapuaute 1-10

B pasrobenpenroM Tpe-
yronerake ABC AB = BC = a,
AC = b — ocHoBanue.

ITo manHeM B3 TAOIHIED

RN

Haiinare ocTanskbie ( H o = BD). A D ¢
b | @ | Hye | Saapc | Bun £B R, |[sin(£B)
11 6 | 5
2 3 12
3| 10 60
4 13 60 TynoM
1
4 —
5 1 OCTpHEt 13 m
25| 7
Th 16 15
1681
8 41 20
* 1681
9 80 Tynolt 18
1320
10 660 3721
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Teopema Crmioapma u ee caedemeus

PaccMOTPHM Pix AOTIOMHATEMLHBIX TeopeM U (OPMyJl, NOZBOISIO-
IMX [POIIE PemaTh UHOTAS AOBOJBHO TPYAHBIE 384TH.

Teopema Crioapra. Jna moboro Tpeyronsumka AABC, rae
AC=b, BC=a, AB =c unpousponbsad Touka A, OpuHam-
nexur cropore BC, cnpasesymupo yTeepxkinenue (dbopmyia)

s _PAB+FAC-a-4B-AC

AAf "
A
PAAN
B A a C

dna AAA,B no teopeme KOCHHYCOB:

AAZ + A B? —2AA,- A Bcos(ZLAAB) =2 (1)
Hdna AAA,C BHOBb HCIONIB3YeM TeOpeMy KOCHHYCOB:

AA% 4+ A,C? - 2AA, - A,Ccos (180° — LAA, B) = .

Tak kax cos (180° — a) = —cos e, To

AA? 4+ A,C% +2AA, - A|Ccos (LAA,B) = 2. (2)
Janee yMuOXHM 06e IacTH Nepeoro paBeHcrsa Ha A, C:

AA? + AB2—2AA, - A;Boos (LAAB)= A C

AA2. A\ C+A,B%AC—2AA;-A B-ACcos(ZAA,B)=c*-A,C.

3arem ymHOXkHUM Ha. 4, B BTopoe paBercTso. ITocie sToro cioxm
HOYJIEHHO MOMYYEHHBIE PABEHCTRA:

AA% . AlB"l‘AlCz -AyB4+24A, A C- LAAB) = B - A B
AA?. A,C+A\B? - A,C-T4A, - A, B. ZAA,B) = @ - AC

AA% . A10+A132 . A10+AA? . AlB+A16‘2 A1 B = C2'Alc+bz'AlB;
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Tax kax A;C+ A, B =a, T0, nofienus Ka a ¥ nepekecs A, B-4,C

B JPYIYIO CTOPOHY, HMeeM:

_ YA B+J3AC—-a-AB-AC
a

_PAB+PAC
a

AA? , HIH

AA}

- A,B-AC|

Caeacreue 1. Ilonaras, uro A\ B = A,C = %, TOJyIHM, YTO

B-3+P-5-03-3 W+22-a

B b

m

a 4 !

5 _ 2% +2c2 —a? _ V2 +22 —a
mp = ——— | mmm, = 3 .
Cnencrere 2. B moboM ma- B C
PALIIENIOTPAMME CYMMa. KBaJ- o
PaTOB €ro OMArcHaJlell paBHE %
CyMMe KB&JPATOB JJIHH BCEX A D
€ro CTOPOH.

Henomsayem dbopmyny Menuans! u3 (IeACTEHs 1 And mapasiienio-
rpamma ABCD (cymecTBywT M ApyrHe HOKA3ATENLCTBS, HAIpH-
Mep, ¢ HCTIONL30BAHUEM TEOPEME! KOCHHYCOB).

U3 AABC BD?=(2B0)? =4B0>.

2AB?% + 2BC? - AC?

Tax Kak Mm%, = BO? = 2 , TO

BD? = 24B? + 2BC? - AC?. (3)
a3 AABD, paccyXnast aHAIOIMIHO, TOIYIHM

AC? =2AB?% + 2AD? - BD?, . (4)

Toraa, CICXKHB TOWIEHHO paBeHcTBa (3) H (4), moayaum
AC? + BD? =2AB? + 2BC?,

wm |AC? + BD? = AB? + BC? + AD? + DC?|

(AB = DC; BC = AD).
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Cnencrene 3. [Tonaras » dopmyne Crioapra AA; =1, (6mecex-
TpACe, MPOBEAEHHOH K CTOpOHE & ), BEBEAeM GOPMYAY BHIMHCITE-
HHAs JJIVABL GHCCEKTPHCHE: A

|2=AB-AC - AB-AC|,

2 a a
M |£ﬂ;-—l:;c—baclclt | B A, C

Hns AABC nonoxum AB=¢, AC=b, BC=a.
A B=c,, A)C=b,. Do croeobpa3Has NpoeKLHs CTOPOH Ha OT-

Pe3KH, MPONOPLHOHANbHEIE CTOPOHAM TPEYTOJBHHKA.
AB AC c b

4B AT,
Tax xak A, B+A,C=BC=a, 10 A;B=a—A;C, wiu c,=a-b,.
¢ b ab ab
a"—ba = g, 3HOMHAT ba = m, AIB— c,=4a— C+b'
Hanee, ucnonbsys dopmyny CrioapTa, DOIy<IHEM:
b? (a - %) +c2 25~ acb,

a _— =

a
_ Yac+ cfab b = abe(c + b)
T alc+b) a"a ™ glc+b)

Braunr |12 =be —b,¢c, .

IIpameganue. HHorna nons3yorcea u BTopolt dopmynolt anmxb:
6GHCCEeKTPHCHI.
a) Hna AABC A
fr

ZBAA, = LCAA, = %. :

WsBecTHO, uTO mO cROMCTBY
mromage B
SnaBc=5naBa, +Sn4cA;-
6) Oasa u3 GopMyn MAOmIATM TPEYIOILHEKA AMEET BRJ
1 —— ——
Sp = —icbsin(c;b) ((c;b) — yron Mexiay ¢ u b B JaEHOM

CIy4ae OWIOKHEM PABHEIM ¢ ).

o Teopeme (cBolicTBy) o 6rccexTprce

Torna

—cb, =bec—c b

a*

L]
_h [¥11=)



Teopema CricapTa 0 €6 CISACTBHA 141

AABC  Spupc = %b-csina

DACA, Sppca, = %c-lasin% .
ACBA; Spcps, = b lasing

1 , 1 a1 .

Torma -2-b-csma = Ecolasm-f + §b . lasm-é-,
SHAYNT, 3Has M3 TPHIOHOMETPHE GOPMYJSY CHHYCA IBOUHOrO
6 « o

YA sina=2sin§- " 008 o, MOMyTuM

¢ 4 a 1 .o
bc51n§oos§ = —2-la (c+ b)sin 5

Coxpamas Ha sin %, HMeeM paBeHCTBO be cos 2 l.(b+2).

1
2 2
TaxmM 06pa3oM, BHBEIU HOBYIO (bOpMYITY.

Cnencreue 4. |l = bz_?_cc oos-g .

MoxkHO mOKa3aTh CIPABEAIMBOCTD H Clenyiomeit HopMymsL.

Caencreue 5. (I, ——\/‘p c-b(p— r,nep=a+;+c.

3anaya 1. B TpeyronbHHke €O CTOpOHAMH, paBHbIMH 4, 6 n 8,
K Gonbineli cTopoHe B3 BEpUIWHBI POTHBONEXKAILETO YIVIA IPOBE-
J€H OTPE30K, PaBHEIN H, HofesmMBIHi GOMBIIYIO CTOPOHY Ha OTPE3-
kn. Haitoure:

a) nonydeHHBle OTPe3Kn HamGonbled CTOPOHET;

6) MeauaHy, OpOBEIEHHYIO K Oonbmeit cTopoHe;

B) IORArasi, YTO JAHHBIH TPEYTONbHUK — TNOIOBHHA NApaJlIeno-
rpaMMe, JUAroHaMy STOTO NapallJIeiorpaMMa;

r) HauGonbmy10 GHCCEKTPHCY TPEyroNib-HKKA,

I) HamGompmlfl KOCHHYC NOJIOBHHHOTO YIVIA YIVIOB TPEYIojb-
EHKA.

§ Cm. MIaxwmetterep A. X. Tpuronomerprst. CIT6.; M., 2013. C. 135.
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a) AB,; B,C

6) muc

B) JUATOHAJb JOCTPOEHHOrO HAPATIEIOrPaMMA,
P) ‘nﬂ:ﬁ

Lo
1) HauGonemuit cos 50 rze Lo — HAHMeHBLIINL,

a) ITo Teopeme Crioapra
AB?.B,C + BC?- AB,

BB} = yTe —AB, - B,C.
IToncTaBuM KOHKPETHBE NaHHBIC K3 YCIOBHS 384a49H, NOIy-
e 52 = 36310;- 16AB; AB, - B,C;

Tak xax AB, + B,C =8, o AB, =8 — B,C, Torma
50 =9B,C + 4(8 — B,C) — 2(8 - B,C) - B,C.
[onyunnn xeagpaTHOE ypaBHECHHE
2(B,C)? - 11B,C ~ 18 = 0.

11++/121+144 11 4++/265
(310)1,2 = 4 = .

4

v2
Tak kax B,C >0, TOBIC=#;
AB,=8-B,C, ne. AB, =g ! N 265 _21 — %5 0.
Orser: BIC=1—1—tI—2-)§§; ABlzm;f-ﬁE.
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6)

B)

[Monpoby#ire pelIRTH 38129y, He HCIONL3YH TeopeMy CTIoapras.
Jng sToro HeoGxomMHMO;

1. Ilo reopeme I'eposa HaltTet Sp 450

2. Hattrn H,- = BK.

3. Ilo reopeme IMudaropa naitrm By K u KC mr. 1.

Heobxommo BaliTH m 40
Henonesys bopmyny m o = %\/2 -AB?4+2.BC? - AC?,

1
no.uyunmAC=5\/2-62+2v42——82=-;~\/72+32—64=
-0 _ /m.

T2
JocTports TpeyrOWILHHK IO NapalIeorpaMMa MOXKHO TpeMd
coocobaMH,

1. Ilycte BC — nmarorans napamieiorpamma ABA,C.
B A,

A C
Torna AA? = 24AB2 +2AC? — BC?,

re. AA?=2.62+2.8%2-42=72+128—16=184;
AAl =188 A4, =[2VE5]

2. [lycts AB — mumarosasis mapasnenorpamma BCAC.
c, B

NEEAN

A c
Torma CC? = 2BC? + 2AC? — AB?,
re. CC?=2-42+2-82-62=32+128 - 36 = 124;

(66, =2va1)
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3. Ilyere AC — mmaroHams nmapasnenorpamma ABCB,.

Torna BB} =2-AB2+2-BC? - AC?,
T.e. BB} =2.6%+2.4% — 8% =724 32— 64 = 40;

BB, =[2v10]

(BB, =2m - — 3T0 MOXKHO GbLIO HCIIOAB30BATD CPA3Y.)

Ow9eBIHO, YTO OpPH 3TOM ICMAIM BCEX ITAX NAPAJLIENO-
IrPaMMOB PABHEI, TAK KaK

SABA16' = SBCAC1 = SA36'31 = 2SAABC'

r) Ona AABC oqepngno, 910 lgs — HaubGonbmas.

B
i \A1
A C
Ilycre AA, = lpo. Io Teopeme (cpolicTe) o GnccexTpnce
AB_AB 6_AB
AC ~ AC' T 8T AC

3 4-AC 16 16 12
= L. A10=7,HA1.B=4-—7-=—%-.

®1T "4
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Teneps MOKHO IPHMEHUTH (POPMYRY AJTHHBL:
4,=AB-AC—-AB-A/C, re.

& —6-8—}2.}2_6'8(49-2'2)_48-45.
Bc= = ’ _Bh

= 15(.

16-3-9-5 4.3 12
= V15 =
7

1) Tax Kax TPeyroIbHHK OCTPOYTOIBHEIM, & KOCHHYC YIVa
0<a<90° ecrs ybuBaiomee orHoweHwe, (T.e. Gonpie-
MY YIJIy COOTBETCTBYET MEHbINEE 3HAYEHHE KOCHHYCH, YIJIa),
TO HaM HeoOXOZHMO PacCMOTPeTh KOCHHYC HaMMEHBIEro yr-
aa, T.e. ZCAB = a.

B zanage Tpefyerca nafith cos %. ITpuMennM ToTma. BTOPYIO

dbopmyny buccexTpuck ana AABC, tne AA, =1, AB=c
u AC =05,

o cnepcremio 4 u3 Teopemut Crioapra [, = 2be. cos 2.
b+e¢ 2

a b+

Orciona. cnenyer, 9To cos-z-— =

HO,RC‘I'GBHM HA3BECTHHIE H HalineHHEIC 3HAYeHHH, OONYy9IHM

6+8)-Zvis [/ip
2.6-8 14l

s
o _

IIpumeganue. Quesngno, uro ecm 8 AABC 3mauenne BC
HEHU3BECTHO, & [po W3BECTHO, TO 3TO €JHHCTBEHHOE IIPOCTOE pe-
mesne, Bes snaHua GOPMYJIBI 38848 CTAHOBHTCA OYE€Hb TPYAHO
pemaemoti,
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3agaya 2. Jokaxxure, 910 B /N060M TpeyronsHuKe Gonsmelt cTo-
POHE COOTBETCTBYET MeHbas GHeceKTpHCa.

[Iycts B Tpeyronbuuke ABC:
BC=a, AC=b, AB=c,

LA=qa, £ZB=§,

AA, =1,, BB, =1, — 6ucceKTprchL.

Hoxaoxem, aTo ecoms a > b, 10 I, < 1.

CocraBuM pa3HOCcTh GMCCEKTDHC:

8
. =2ac-oos§_2bc~oos§=
b a a+c b+c
_2c((ab+ac)oosg—(ab+bc)oos§)

(@a+c)b+c)

Tak xak
a>bs ac>be e ab+ac> ab+ be; (1)

8 o B o
b<a%ﬁ<a%—2—<2=>oosz>cos-§, (2)

(1) % {2): (ab+ ac) cos -g- > (ab + be) cos %,

o I, —1,>0; I, <l,. Yreepacaenue goka3zaHo.
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Teopema. Eciin gpe 6UCCEKTPUCH TPEYTONBRUKA PABHEL, TO 3TOT
TPEeYTOJIBHHK — pPaBHOGeIpEeHHRH,

CKQIBKO HY DBITAMACH JOKA3ATH ITOT NPH3IHAK PABHOGEHPEHHOTO
TPEeYTOJIBHHKS, CIIOCO0aMH, AHAJOTHYHEIMH JOKA3ATENLCTBY ABYX
JPYTHX IPH3IHAKOB, HHYErC He NOAYUaaoch! DTC yTBEPKACHHE AB-
JIAETCS OBHMM H3 NPHMEPOB TEOMETPHYECKMX YTBEDKACHHN, KOTO-
pblit B ONHY CTOPOHY NOKA3HIBAIOTCH NIEMEHTAPHO, & B APYTYIO —
rOpA3zo CII0XKHee,

B xoHeusoM nrore, cTaJm HCKATH APYrHe CHOCOOM JOKA3ATENB-
crea. JlokasaHo 3To yTBep:KAcHHe ObUTO TOMbKO B XIX Beke nByma
MareMaTuKaMu, Jlemycom n HlTeftnepoM, KoTOpEie 0O6MERBAIHCH
THCBMAMHM B TeverHe HeCKOMbKHX JieT. [losroMy copmynnposan-
Hasl TeopeMa HOCHT HaspaHMe TeopeMa Jlemyca — [llretinepa.
MbI pacCMOTPAM IpPYroe AOKA3ATENbCTBO: JOKAXKEM TeOpeMy Me-
TOAOM OT TIPOTHBHOTG.

IMpeanonoxum, uro buccekTpuch B AABC K cropoHam AB =c¢
n BC = a pasam (I, = I,), a ctoporsl Be paeau ( AB # BC,
wm a #c).

PaccMoTpHM BiIMHEBI OHCCEKTPHC:

2bc-cos§. I 2ab - cos J

«= e T arn
Bes orpasdyYeHds oOIIHOCTH
MOXKHO CYATATh, 4TO & > C,

I

o i

TORZE & >, M 008 < cos o

{TaK XaK 3TH YIJIH — OCTDHE).
Tor, - b __ Pe—a) <0 ml<i
e atb (+o@+d) - " "bve —a+b

Taxum obpazom, I, < I, 4T0 IPOTHBOPEYHT MpPeANIONOKEHHIO.
DT0 NPOTHBOPEYNe AOKA3HIBAET, YTO HAIE IPEANO/IOKEHHE O TOM,
9T0 M3 PABEHCTEBA ABYX OHCCEKTpHC CJIeAyeT HEPABEHCTBO JBYX
CTOPOH, K KOTOPbIM OHH POBEAECHHI, JIOXKHO. JHAUHT, U3 PABCHCTBA
JByX GHCOEKTPHC CIIEAYET PABEHECTBO ABYX CTOPOH, K KOTOPBIM OHA
IIPOBEJISHEL.
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Sagmada 3. Megmasu AA,, BB, u CC, tpeyromstiuka ABC
nepecexaloress B Touke M. Touku A,, B, u C, — cepenwanl
orpeskoB M A, MB u MC, cooTBeTcTBEHHO.

a) JoKaxkuTe, YTO MIOMWalb miecTuyrombhuka A, B,CyA,B,C,
BJABOE MEHbIlle IJIomaAy Tpeyronpurka ABC,

6) Hafizure cymMMy KBafpaTOB BCEX CTOPOH TOrO MIECTHYTOE-
HHKA, €C/IH H3BECTHO, 410 AB =4, BC =7 u AC=8.

a) Ilnomane Tpeyrompuuka A;MB, B nDBa pasa MeHbIE IIOWA-
Ju TpeyrossErka A, M B, nockomsky MB = 2MB,, a Bu-
COTa, MPOBEICHHAS H3 BEPMUHBI A;, Y STHX TPeyro/bHAKOB

Taxum OGP&BOM, SMIMB = 2SM1MBQ°

AHATOTHIHO MOITYYaeM ellle IATHh DABEHCTB:
Saamc = 25a4,M0y5

Sammc = 25a8, M0y

SaiMA = 25A8, M A

Sacima = 25ac, M4y

Sacims = 28a0, M8,

CknafpiBas 5TH PABEHCTBA MOWICHHO, MOIYIAEM:

SAABC = 2SA1326‘1A2316‘2‘
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6) O6osnauum aymue cropon BC, AC u AB TpeyrouibHAKa
ABC vepes a, bu e

1
JoxaxeM, 4TO KBaApaT MeqManun AA, paBeH 1 (262-1— 2¢%— az)
(3mech MBI pACCMOTPHM ApyTOE JOKA3ATENLCTBO ITOH opMmy-
SN 6e3 Hcnonb30BaHES TeopeMbl CTioapTa).

Jns moxasaTessCcTBa Ha MPOAMDKEHAH oTpeska AA, 3a To4-
Ky A; ornoxum oTpesox A,P = AA,. Ilonyauu napajuresno-
rpaMM ACPB co cropotiamun AC=PB=bu AB=CP=c,
a Takxke gnaroraiaMH BC =a u AP = 244,.

B P

A c

HspecTHo, 9TO CymMMa KBaIpaToB AHMAroHaJell Napalieno-
rpaMMa PaBHa CYMMe KBAJPATOB €0 CTOPOH:
20 + 26 = a? + 4443, orxyma

AA%=%(252+202—~02).

AnanorayHO JOKAIBIBAETCS, YTO

BB} =7 (20 +28 ~ 1) w OC} = 7 (0% + 28 — &),
Orpesok C; A, — cpeass JHRHS Tpeyroibinka ABM, 3Ha-

2 23
Paccy:KIad aHAJIOTHYHO, MBI [IOJIYYHAM, ITO CTOPOHE! IIECTH-
YTOILHEKA BTPOE MeHbIlle MeJHaH TpeyroibHuka ABC:

1 1
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CnenoparenbHO, CyMMa KBaAPATOB CTOPOH LIECTHYTOIbHHKA
paBHa:

2+ (B,C% + A,C% + A, BY) =§»(AA%+BB§+CC§) =
=== (262 +2c2 —a? +2a% + 22 — B + 262 + 22 - ) =
=-il8--3°(a.2+b2+cz)=%°(a2+b2+c2).

IloacTapnaa B 3ty dopMyny ANMHBI CTOPOH TPEYTOJbHHKS
ABC, nonyyaeM OTBeT: CYMMa KBaIPATOB CTOPOH LIECTH-

YTOJIbHVKA PABHA % = 21.5.

Orser: 21,5.

3anaua 4. Jas TpeyronsHHK co cropoHamn 26, 26 u 20. Bayrpn
HeTO DacmofioXKeHbl ABe PABHBIE KACAIOMMECS OKDPYXKHOCTH, KaXK-
Jasl H3 KOTODEIX KACAEeTcs OBYX CTOPOH TpeyroibHmKa. Halimure
PaaRyCcH OKPYKHOCTEMN.

Coyaaii 1
Hano:

NABC
AB=AC =26
BC =20
AH1BC

"L =TAABH

Yo =TAACH

TN =Ty =T

Haligure r B MH N c

a) PaccmorpnM paprOSenpenubit Tpeyronbeuxk ABC, B KOTO-

poM AB = AC =26 u BC = 20. Ilycts AH — BHICOTS TDe-
yronbuuka ABC. Torma Touka H — cepennns cropoam BC.
Obosraunm LABC = LACB = a.
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6)

BH &5 . = 12 .

E—E, sma-—ﬁ, tga—-é—.
IIpeanonoxuM, 910 OKPYKEOCTb paguyca r ¢ neHtpoM O,
prmacana B yror ABC u xacaerca ocsopaHua BC B TOw-
ke N, a OKpYKHOCTH TOrO K€ pagayca ¢ uearpoM O, Bou-
caHa B yron ABC, xacaercs ocmosanua BC B rouke M,
a nepBoii OKPYXKHOCTH — B Touke D.

Torna cosax =

IlenTp okpyxmocTH, BIACcaHHO# B yrom, JeKnAT Ha ero Hmc-
CEKTPUCE, MOITOMY
14
20BM =3 @3 =Ticsa 3
Wz npaMoyronsHore TpeyronbEuka BMO, Haxomum:
BM = 0,M - ctg(£MBO,) = 1 - cig 5 = o
Torza CN = BM = gr.

JIUHHA LEHTPOB KACAIOWMXCHA OKPYXKHOCTEM NPOXOAMT de-
pe3 TodUKy mx Kacammd, nosromy 0,0, = 2r, 3Ha4MT
MN = 0,0, = 2r, nockonmeky OO, MN — npamoyromb-
unk. CaenopareybHoO,

20=BCnBM+MN+CN=%r+2r+:—;—r=5r,

OTKYJa HAXOOuM 1 = 4,
BosMokHO U HHOe peliieHne.
Tak xak AB = AC, to BH =CH = 10.

AH =+ABZ-BH?; AH=+26% 102 =576 = 4.
SAABH = %‘ 10-24 = 120;

264+24 +10
P=m
120

3HavumT 7, = —— =4.

30

= 30.
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Cay4aatt I1

Ilyers Tenepp OKpYKHOCTH pag@Eyca r
c nentpoM O, BmHcaHa B yron BAC
1 Kacaercs Gokosoft croporn AB

B Touke P, BTOpas OKpPYXHOCTH
paguyca r ¢ neHtpom O, BOHCaHA

B yron ABC, xacaerca Gokosolt
cropoist AB B Touke @Q, a Takxke
KacaeTcs TepBofi OKpYKHOCTH.

H3 npsMOYTONbLABIX TPEyTrOIbHAKOB
APQO, u BQO, naxonum:
AP = O,P - ctg(£PAO,) =r-tga = 15—2r-,

O,P _ 12
AP Ctg(éPAO]_) , 13 AABH tga= g.

Yurem, uto LPAQ, = 90° - q,
Torga ctg (ZPAQ,;) = ctg (90° - o) =tga.)

BQ=02Q'Ctg(£QBOQ)=r-ctg—g-=gr,
CnenopaTtessHO,
26=AB=AP+PQ+QB=AP+0,0,+QB =
12 3 59
——5—1‘+21‘+§7‘—E?‘,
OTKYIa H. Mr—@-4%
yAa Haxonu =39 =5

B cayuae, xorna okpyxsocTn Bnncaxtl B yrit BAC u ACB,
NOTYYHM TOT K€ Pe3YJLTAT.

24
Oreer: 4 unn 4@.
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Jla6opamopras paboma 3

Bapuantm 1-10 B

Hns tpeyromeanka ABC, e

Henonms3ys TeopeMy Iepona, N

Mo AAHEBLIM H3 TAGABNE

HaliauTe OCTANBEDRIE. A b c

Crpasouno: | S, = +/p(p—a)(p-b)(p—c) |

a b ¢ | Sp| R r. | sin{£A) | cos(£B)

2 51| 4 |53
3 30 5 | 72
4 29 | 6 | 60
50 7 |15 42
1
6 10 | 21 z

12
13

101 8 26 I3
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3adava-uccaedoearue 1

3anaua. PaspexxeTe NpOM3BOIBHHN 9eTHIPEXYTONBHHAK HA 71 de-
THIPEXYTOIbHAKOB, PABHEIX MO IIOHIATH. (YKBXKHUTE METOZ WIH
cnocob, roxusitt mia mobsx n 2> 3, neN.) B

PaccmorprM 3anaqy mna n = 3,

T. €. pa3pelKeM IIPON3BOTLHEIHR

YeTHIPeXYTOJIBHHK HA TPH A c
PaBROBEJIHKHX YeTHIDEXYTOILHUKA.,

Tak cpaly menbHEasA BAEA MOMKET

H He BO3HHUKHYTb. [lonmpobyem

YOPOCTHTD 3aJ1a4Y. B

Hogpanaua. PaspexxsTe mpon3BonbHbIN
TPEYTOIBHAK Ha TPH PABHOBEHKHX
TPEYroNbHUKA.

A c

Iomsana4a ToxKe OKAIBIBAETCA cAOKHON. [IpogomkuM pemaTs Me-
TOAOM BEpPTHKAJBHOIO CIYCKA, T.e. Bee Gonee H Gonee ynpoinas.
Ilonpo6yem pasfieuTh MPOH3BOIBHEIN OTPE30K Ha TPH PABHAIX 9a-
¢t (B obuiem cryqae

Ha 7 > 3 wacrelt, rme n € N). A= =C

AN pemeHns 3Toff BCIOMOTATeRHON 3a7a4H MPHMEHHM TeopeMy
®aneca’ (cm. ¢. T1).

Teopema (Paneca). IIpm nepeceuerun CTOPOHH YTI/Ia Napa-

JICTbHEIMA NPSIMBIMH HA CTOPOHAX YIla 00pasyloTcs NpoIcpiM-
OHaJIbHBIE CTPE3KH.

P
B OA AB BC CD

A 04, " A4,B, BC _CD, "

O ABNeNDy

T @anec (625547 . 40 B.9.) ~ MmaTemaTAx =3 Musera, npesHerpevecKnlt
yueHuft,
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C yueToM ToH TeopeMbl CTAHOBHTCSA SICHO, XKaK JobGolt oTpesok

Pa3IesINTE Ha paBHbIEe YacTH, A

Craqana w3 TO9KH A mposenem
Ay4, Ha KOQTOPOM OJHHAKOBBEIM
PacTBOPOM IMPKYJISA OT TOUYKM A
OTIOXKHM 7 DABHHIX OTPE3KOB.
B mannoM ciyqae n=3.

3aTeM CoemMEWMM TOUKY Aj
c Troukoit C.

IpoBenem mapannenbible A,C
npsmeie A, B, 1 A,B,.
3naant no Teopeme Paneca
AB, BB, By

AA, T AA, T A4,
Yunthias, 90 AA; = A Ay = Ay A3, nomyunMm:

Hrax, TakuM cnocoBoM MBI MOXKeM NPOHIBQIbLHLIN OTPE30K pasfe-
JIUTh HA 7@ DaBHBIX vdacTeli.

IIpumMeuanue. PasyMeeTcs, ofis 9TOT0 HeoOXOIUMO YMETh depes
mobyIo TOUKY BHE NPAMON NPOBOAATH MPAMYK), MAPAJIETbEYIO
Janaol.

Tenepb MOXEHO NMepefiTH K PelIeHWIO NOA3GNAYH, T.€. K Ppellle-
HHIO BOTIPOCA O PasAcHeHUM JIOO0TO TPeYrolbHUKA Ha 7 PABHBIX
O TWIOMATH TPEYTTHHAKOB.

Jnst aroro pacemorpuM AABC. Cravana NOCTPOUM NPAMYIO, 8-
pasieNnbEYI0 ocHoBaHMI0 AC 1 npoxoasaylo 4epe3 Touky B. Ha
37Ol NpaMoit OTMETHM MPOu3BONLHO TOUKH B,, B,, B,,..., B,.

B B B_B B B

) n
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Paccmorpum tpeyromstnkn AB,C, AB,C,..., AB,C.

Tax KeX pacCcTOTHRE MeXAy TapaJIebHBIMU IPAMbIMH €CTh OT-
PE30K NEePIICHANKY/IAPA, SBJAIOMErocs BHICOTON Moboro M3 STHX
TPEYTOJILEKUKOB ¢ OJMHAKOBEIM OCHOBAHHEM, TO IIOMIAAH BCEX T8~
KMX TPEYTOILHAKOR PABHB MeXAy coboik:

Saapc =Saapc =SaaB,c = - = Sna,c

Teneps pemenne gna AABC oueBnanO:

Taxum o6pa3oM, BHIPHCOBBIBAETCS
H pellleHHe OCHOBHON 3aaaMu.
CHauaJa mposeaeM

guarcsans AC. Pazaemam AC
Ha TPpH paBHbIe 4acTH (B 00IEM
C/yuae Ha 7 PaBHHIX dacTedt).
CoeguruM Bepmmen B u D

c Toukamu B, u B,.

'a,\

Toraa S4pm,p = S8,88,0 = SB,BCD- D
AHBANIOrHYHO pemaeTcs 3aJa4a 0 PASPE3SHHH NPOUBBOIBHOTO Ye-
THPEXYTOTBHAKA Ha 1 PABHOBETHKHX HeTHIPEXYTOTbEHKOB.

IIpumeuanue. Pazymeerca, BaxHO ydecTb, uTo Toukn D, B,
H B MoryT npuHaamexaTh ogHoll mpsmofi. IToxymafite, uro ge-
JlaTh B 9TOM cilydae. MoskeT 6bITb, TOrOa MOXHO Da3AENINTH
Ha n vacrelf Apyrywo BHATOHANb, 8 MOXeT OHTL, ecTh B ApyTroft
nyTs. ITogymaiire!
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IIpaxmuxym 3

1.

Croponmbl TpeyronbHuKa paBubl b ¥ ¢. CyMMa 0o6paTHHX Be-
JIHYHH 3THX CTOPOH paBHA ofpaTHO# BeMuuKHe BHCCEKTPHCEHL,
npoBeaeHROH K Tperbelt cropone. HalinuTe yroa, nporasome-
HFamuit orolt cropone.

JBe CTOPOHH TpeyroibHHKA paBHB 10, a TpeThsl CTOpOHA —
2,5. Haltaqure GHCCEKTPHCY K OAHON U3 PABHBEIX CTOPOH.

Croporsl TpeyronsHuka pabBebl 35 u 14. BuccekTpuca, npo-
BeZleHHAs K Tperbelt ¢cTopoHe, paBHa 12. HaltauTe nmnomanp
TAKOTO TPeYTOIbHHKA.

Oana M3 BBHICOT, IPOBEIEHHBIX K CTOPOHE TPEYTOVIBHMKA, PaB-
Ha 20. Jpyras BBICOTA TPEYTONIBHAKA JEJNHT CTOPOHY, K KOTO-
poli oHa MpoBeneHa, Ha OTPe3kH, pabHble 12 u 13. Halimure
OCTAJIBHBIE CTOPOHBI.

. Croponn! TpeyronbHuka paBHH 18, 18 u 12. K croporam

TPEYTOVILHAKS, IPOBEIEHEBI BHICOTHL. BepmpHaMn HOBOro Tpe-
YIONbHAKA SRJISIOTCH OCHOBaHMA THX BbicoT. Haltmure Han-
BOBLIYIO U3 CTOPOH HOBOTNO TPEYIONBHUKA.

JlBe cTOpOHH TpeyroibEMKA pabHH 6 m 12, a BuccexTpnca,
NpoBefeHHAs K TpeTheli cTopole, paBHa 4v/3. Hatimure Tpe-
TBIO CTOPOHY.

Croponnl TpeyronbHuka pabHul 4, 8 u 9. Hadinure HauMmenn-
myio 13 OECCEKTPHC TPEeYTOIBLHAKA.
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Peuwenue npaxmuxyma 3

1. Croporn TpeyrombHuKa paBHH b H ¢, CyMma ofpaTHBIX Be-
JHYHMH 9THX CTOPOH paBHS oOpaTHON BemWInHe GMCCEKTPHCHI,
nposegeHHo# K TpeTbeli cropore. Haltnure yron, nporueone-
Kamuit 3TOH CTOpOHe.

Hanso:
AABC B
AB=c
AC=b ¢ A
AA]_:la
b ¢ 1, A b c
LA
a) ITo cneacTeuio 4 ws Teopemsr CricapTa
LA
3_2”6003(7) .1 b+e
e P 7Y
1 1 1 1. 1 bd+c¢ 1
5) TaKK.aKE-E-'c‘—E,TOE-FE—-TbC——E’
mw{ml_b-t-c_ b+c
B - ZAY
Ia be 2bCCOS(—§-')

(AA) 1
Torna mocite coxpamenntt nomryamM cos | — | = 5

2
LA o -
T=60,T.e. £A =120°].
B
OTMeTHM, YTO PHCYHOK
Ha CaMOM Jele A
OTIIHYASTCH ¢

OT U3HAYANBHOIO, TAK
Kak ZA — Tynoii. A b C
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2. Ilpe cropoHs! TpeyroiibHHKA pasabl 10, a TpeTbksi CTOPOHS, —
2,5. HaliauTe 6ACCEKTPUCY K OOHON K3 PABHBIX CTOPOH.
Hauo: B
AABC
AB=BC=10 ¢,

AC =25

las A ¢
OrmeTnM, yTo Ha caMoM gene AABC, koueuHo, 6oee «BhI-
TAHYTHIl», HO A1 HAXOOKJEHAS [4p 9TO He CyIeCTBEHHO.
AC? + BC? - AB?
2AC - BC ’

a) o Teopeme kocunycos cos(ZACB)=

10? + (2,5)2 — 102
2:-10-2,5

T.e. cos (LACB) = - -;-.

(AACB) g+l 3
CO8 =

2 2 4
24C - BC - cos (44£2)
B) Hcnonesya gopmyny l4p = AC T BC y
2-25-10-3

nony<uM i, g = CC, = 3ET10 =

3. Croponnt TpeyronbHaka paBHbl 35 m 14. Buccekrpuca, mpo-
BeIEeHHAS K Tperbelt cropoee, paBea 12. HaiiapTe niomaan
TAKOIQ TPEYTONbHHKA.
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a) cos(LCAA;) =

, TOCAA

2AC - AB
12-(35+14) 3
sl CAN = 5§
. 3\? 4
6) sin(£CAA)) =4{1— (5) =z
Yanrreag, uro [sin2a = 2ging - cosa |, monyyduM
sin(/CAB)=2. 2.3 _ 2
w =55
B) Spapc = % - AB - AC sin(£CAB), 3Ha4uT
1 24
Spapc =335 14 5 =(2352].

OnHa H3 BHICOT, IPOBEIEHHRIX K CTOPOHE TPEYLOILHAKA, PaB-
Ha 20. Jpyras BeiCOTA TPEYTOIBHHKA JEJHT CTOPOHY, K KOTO-
poi#t oHa mpoBefieHa, Ha oTpe2KH, paBHble 12 1 13. Hafinure
OCTAJIbHKE CTOPOHEL.

Hano (oaHH H3 BOIMOXKHBIX BAPUAHTOB MOICIHPOBAHUS YCI0-
BHH 30291

AABC
AA, 1 BC 12
CC,LAB c A

AC, =13 L

C,B =12 13

AA, =20 A C
a) BC

6) AC

B

a) 23{34‘130 = AA] -BC = AB'CC]_,

T.e. 20BC = (13 +12) - CC}; gBC = CC,.
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6) Pacemorpam AC,BC.
BC?=BC?+CC% BC*=CC?+122,

2
rorna BC? = (gsc) +122, ze. %302 =122,
3uaunT —53:30 = 12, caeposarenbho, | BC = 201.

AC=\/CT}+ACY;, AC=V16* + 13T =425=5V1T;
AC =517 |.

Jaro (apyroft BO3MOXKHLIN BADHAHT MOJEIHPOBAHAA YCIIOBHIL
3a,0a4H):
AABC B
AA 1 BC

CC,LAB 13/ N\ 4,
AC, =12
C,B=13 12
AA =20
a) BC

6) AC

a) 2SAABC = AA] -BC=AB. CCI,
e 20BC = (12+13)CC;; 20BC = 25CC,;

BC = 300,

2
6) BC? = BC? + CCY; (%ocl) =13% + CC¥;

25 132.16
(Té——-—l)CCf=132; CC} = 5

13-4 52
CCI=T=?.
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2
B) BC = 132+(-5.;§) =13\/32+42=§35—=21§;

2
BC = 21§ .

= %‘/32‘32+132=§‘/25 = -20—3‘/5—9; AC = %"-\/E.

. Croponbl TpeyrombHuka paBHe 18, 18 u 12. K croponam

TPeyroIbHAKA NMPOBENeHH BLICOTH. BepIIMHAMH HOBOTO Tpe-
YTOIBHKK2, SBJISIOTCA OCHOBaHHS 3THX BhicoT. Haitmure ram-
GOIbIILYi0 H3 CTOPOH HOBOTO TPEYTOJILHHKA.

Hano:

AABC
AB=BC=18
AC =12
AA,LBC

BB, LAC
CC,1LAB

HanGonemyso u3 cropon
AA B C,
a) 1. AAB,C, nopob6en AABC (cm. 3anauy 6, crp. 82), roe
koadpdbrmment nopobua k = cos (LA) (cos(LA) > 0).
2. s AABB, umeem:

AB, 6 1
Torpa us nonobus AAB,C, u AABC cneayer, uro
B,C, =BC‘-%; B,C, =18-%=IB].

Ouesnapo, aTo H3 pabeHcrBa AB u BC creayer
Blcl = BIAI‘




Pemenne npakTHKyMa 3 163

6) 1. AA,BC, nonoben AABC, rae k =cos(<ZB).
2. Ilo TeopeMe KOCHHYCOB
AC?=AB?+ BC?-2.AB-BC -cos(£B).
3uag, uro AB = BC, nonyuum

24B°-AC? 2-182-122 7
s(B)= a5 P =50 ¢
7 7_28 |1
3- AIC]':AC.g’T;-e. A101=12.§=?=,
sHaur 4,C; =97 — Haubonsmas.

6. Mlpe CTOpOHEI TpeyroibEMKa paBHH 6 u 12, a GuccexTprca,
nposefieHHaA K TpeThelt CTOpoHe, paBHA, 4+/3. Hatimure Tpe-
THIO CTOPOHY.

a) Ilo cnencrsuio 4 us Tecpemer CrioapTa
2A4B - AC cos (42—‘4)
‘sc=—Z4pT4C
L
Hcnonsays 3Ty QopMyay, ooAydHM 3HAYECHHE €08 (-—5—) :

2612 cos (5) . cos(“) /3

Wi= 6+ 12 2 )2
SHAYUT % =30° «£A=60° roecosB0® = %

6) Hcnons3yem TeopeMy KOCHEYCOB, TIQNYYEM
BC =+AB* Y AC? —2AB-AC,
Te. BO=VEE+122-6-12 =[6v3].
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7.

CropoHnl TpeyroibHEKS pasHbl 4, 8 1 9. Hafianre saumens-
LIYIO 13 OHCCEKTPHIC TPEYIWIBHEKA.

Tax kak HAMOGQUIBIIEl CTOPOHE TPEYTOVILHHMKA COOTBETCTBYET
HauMeHsIIas u3 6uccekTpHC, TO I 4 — HaAMeHbIIAA (CM. 38~

Jagy 3, crp. 148),

a) Hssectna dopmys Guccexrpucs I, = E%E pcb(p — a).
44+8+9
=—— =105
2 1,8
lio=gagVIOB 48105 -0 =54/ 5 -4-2-5=
2 21 2:3-2 {21 5
130—94_—4\/'? 9.4(10,5 - 8)—T1/.§_.§_
=f—\/105>§9>\/i2;

2.3-2 [21-2 13
lap= 9+s\/— 9-8(10,5- 4)-—17—\/“'2‘"'7

6-23 138
_ﬁ“m Tk

3uaunt, !, — HamMmeHBIAH, T.€. |l 0 = V14|

6) Moxno, KOHeUHO, He 3Had JaHHON HOPMYJIN, BOCTIOIBE30-
BaThCA Apyroft ¢opmymoit I~ = AB-BC - AB, -CB,,
npenBapHTeNbHO BounCIAB AB; m CB;, npu nomomu

AB _ 4B,
TOOPEMH BC < CB,’
HUYECKH CJIOXKHEe.

HO 3T0 SHAYATEARHO JWIbIIEe H TeX-



CamocroarenbHas pabora 2

Camocmosamenvrasn paboma 2

BapuanT 1

Hano:
AABC
BC=5

008(!='i'§

AD = DC
BK1AC
cosfa+coslf=1

1. doxaxure ABLBC.

Haiyaure:

,AC =

AB =

BK =

- SaaBc =

sin ({ADB) =
. co8(LCBD) =
- RopaBp =

Mmpe =

© 0 NE o LN

S
Ty

&
!

BK1AC

1. Joxaoxure ABLBC.

HattnnTe:

AC =

AB =

BK =

Sz_\.ABC =

. 8in{ZADB) =
. co8(LCBD) =
R.pagp =

m AB =

OO ND 0N

_
S
Ty

g

I
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Tpanenusa

HanmoMuuM paj, onpeliesieHutt ¥ TeopeM, CBA3AHHLIX ¢ Tpaneiuet.

Onpegencave 1. JeThpexyrons-HAK, gbe NMPOTHBONNIOXKHEIS
CTOPOHBI KOTOPOTO NAPAJNENLHE], & JB€ ADYTHEe HET, HAAKBPA-
ercs Tpanenmeif.

Onpegenepue 2. Tpanenusa, gpe HenapajleJbHEIE CTOPOHB
Koropoll pasHE Mexay coboil, HasnBaerca pasHOGeaApeHHOIL

Teopema 1. IIna Toro 4robnl Tpanenys SBAsNach paBroOeIpen-
Hoft, BeobGXOMMMO H JOCTATOMHO, YTOOL YIVIBI IPA OCEOBAHMA TPa-
ey OHTH PABHEBI MeXAY cobol,

B C

A D

Teopema 2. Ina tore 4yrobH Tpanemys sgeiaanach pasEcOeapen-
Holt, RecOXOIHMO H JOCTATOYHO, YTOOH IHATNOHANH TPanelH Oblin
PaBHBI MexXAy c00ofi.

Teopema 3. [Ina Toro 4robul Tpanelys ABIANIACh PaBECOeApeH-
Holt, HeoOXOAHMO B JOCTATOMHO, YTOOH M3 KaXKJO# BEPIIMHEHL Of-
HOTO OCHOBAHHS JIpYroe OCHOBaHHe ObLIO BHAHO IO OJHHM H TeM
e YITIOM.

Cneancreue. B ciyyae nepnesauxynsipHOCTH aHaroHajelt 6oko-
BHIM CTOPOHAM TpamnenMsl ABJIseTcS paBHOOeAPEeHROI.



167

TeopeMa 4. Il Toro 9To6hI Tpanemus ABIANACH paBHOOEAPEH-
HOH, HeoGXOAMMO M JOCTATOYHO, YTOOB JHATOHANY TPANEHE 00~
Pa30BHIBAIA C OAHUM H TeM XKe OCHOBAHHMEM PABHBIE YIJIH.

B c

A D

Caepcreue. O6pas3oBaHHbe RAIOHATAME YETHIPE TPEYIVIBHHKA
B paBHOGEIPEeHHOH TpPaelH TAKOBHI, ITO;

a) JBa TpeyTOILHHUKA DABHE, €CJIH OJHA K3 CTOPOH KAXKIOIO
H3 3TAX TPeYIOJIbHUKOB €CTh GOKOBAA CTOPOHA TPAllCHUH;

6) mBa IPYTHX TpeyronbHAKA paBHOGeipeHHBlE, IpUYeM OOHA
H3 CTOPOH KAXKJIOTO TPeyroJIBHUKA €CTh OCHOBAHUE TPANCHHH.

Teopema 5. [lnaronasn npor3BoibHON TpameUWH JeJIST ee Ha ye-
THpE TPeYroJIbHAKA, JBA M3 KOTOPHIX PABHH! IO IUICIIGNH.

Teopema 6. OTpe3kn, KOHIHN KOTOPHIX COEIAHSAIOT CEPeAMHBI TIPO-
THBOTIOJIOXKHEIX CTOPOH TPalleliHH, Aedrcs TOUKO# mepecedyeHns
IONOIaM.

Ipumeuanue. OTMeTHM, YTO TOTHA YeTHIpeXyronbBuk MPNK
ABISTCH NAPAJIETIOTPAMMOM.

B P C B P ¢
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Teopema 7. dna Toro uroGel AuaroHATH Tpanemud Obuia R3e-
HMHO NEepNeHIAKYIAPHE, HeoOXoOMMO H IJOCTATOYHO, YTOGHL OT-
Pe3KH, COeSHHHAIOIE CePEIAHE] NPOTHBONNIOXKHEIX CTOPOH TpPa-
HenHH, ObIIH paBHBL.

IIpumevanme. OTMETHM, YTO TOCHA YeTHIpexyronbHHKk MPNK
ABIACTCA NPAMOYTOILHHKOM.,

Teopema 8. Jna Tore wrofsl Tpanemus ABMAIACh PABHOGSApEH-
HOHl, HeOGXOMUMO M JOCTATOYHO, YTOOHI OTPE3KH, COSAMHAIOLIME
cepeiMHBl OPOTABONOIOKHEIX CTOPOH TPAneIHH, OLUIH B3aMMHO
HOeplesIuKYIAPHLI.

IIpumeuanme. B stom cnyuae uwermpexyrombuuk MPNK —
poMb.
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Teopema 9. Ilpamas, nmpoxogamaa yepes cepeJUHBI OCHOBAHHM

TpaneuyH, NPOXOJANT Yepe3 TOYKY Nepecedents JuaroHajel Tpame-
[OHMHE H 9epe3 TOUKY IepecedeHns TPoIoinKeHud ee GokoBex pefep.

JOKa3aTeNbCTBO NMPEANIONKEHHBIX TEOPEM — OY€Hb NMOJIE3HOE K MO~
yuuTenbHoe 3aHgaTe. Hajeoch, BB CIPABHTECH.
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IIpaxmuxym 4

1.

B paBrOGeapEeHHOM TpeyronbBHKE OCHOBaHWMe paBHO 30, a BH-
COTa, NpoBeJIeHHasA K HeMy, paBHa 2. Hamare:

a}) BBICOTY, IPOBEAEHHYIO K GOKOBOI CTOpOHE;
6) paguyc onmMCAHHON OKPYIKHOCTH;

B) PSJHYC BIHECAHHON OKPYKHOCTH.

Kax 6r1 BH pemanu 3ana4y 00 oIeAyiomuM JagHeiM? B ma-
PAIIEIOrPAMME  BEICOTH], HNPOBEACHHEBIE K CMEXHEIM CTOpPO-
EaM, papHEI 10 u 15, a mromane nDapananenorpaMmda pPabBHS
120. Haitoure cTOpoEH mapaiile/iorpaMMa.

B tpeyronpiuke ABC' Bnucan OApANLIEIOrpaMM, CTOPOHBI
KOTOPOTO SBAAIOTCH YacTBK CTOPOH TPeyYrojbHHKa, & Bep-
[IAHA [PAHALIEKAT TpPeThell CTOPOHE, NPHYEM OTHOIICHHE
CTOPOH NapaJulesiorpaMMa, NPHHAJIEKAIAX CTOPOHAM Tpe-
YroJbHMKA, paBHO 6 : 5. Bénbiias cropoHa mapannenorpaM-
Ma NPHHAIUIEXKAT CTOPOHe TpeyroibEHKa AB = 20, a MeHB-
11351 CTOPOHS OPAHAMJIEIKHT CTOPOHE TpeyroibHuKa AC = 25,
Haliaure cTOpOHBI DapaiiecrpaMma.

B Tpeyronpuux BnMcaH poMG, BepLIHHA KOTOPOTO COBIAJIACT
¢ BEpIIMHON TPeyrobEMKa, & JBE CTOPOHBI poMba sBJsAIOTCA
YacTBIO ABYX CTOPOH TpeyronbBHKa. Hailtaure cTopory pomba,
€CJIH OfiHG U3 BEpIUHH poMba NpHHAIEXXHT TpeThell cTOpOHe,
a JiBe JpYTHe CTOPOHH TPeYPONbHUKA PaBHBL b 1 ¢.

Jduaronand pasrobenpeRHOl Tpanenu:a MEPIEBAMKYAAPHBI
6oxoBeIM cTopoHaM. Hailjjare miomany Tpanemun, eciH Oc-
HOBAHMS ee PaBHE! 4 1 8.

113 BepIIHHEI TPEYTONEHUKA, OOYCTHIM BHCOTY, KOTOPAsl Je/IMT
YTO/ NpPH BepIMHe Ha Apa: peawauHot 10° ¥ 50°. Ha kaxue
YTJIBEI AEIST BHICOTH, OOYIMEHHHIE H3 APYTHX BEPIIAH, YIJH
OpPH 3THX BEpPIIHHAX?
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7.

10.

B npaMoyronbHEIY TPEYrONbHMK BIMCAH KBAJPAT, BepIIHHA
KOTOpOTO COBIANAET ¢ BePIDHHGH NpaMOrQ yria TpeyrolbHH-
K8, 8 NPOTHBONIOIOXKHSSA BepIliMHA KBaJApaTa NPHHALICKHT

THIIOTEHY3€ TpeyrobHuKa, Haliinre cTOpoHy KBaapaTs, €cid
IIoIadb TPEYTONLHEKA pasHa 24, a rumoreHy3a 10.

B paBHOGeipeRHON Tpanenyuu JUATOHAJH B3GHMHO NEPIEHIH-~
KYJSPHH, & OCHOBaHHs pabHBL 12 1 20. HaftauTe:

a) TJIOMaAbL TPATIEIHAY;
6) pamuyc ONHCAHHOH OKPY>KHOCTH.

[Inomanp paBHOGeApeHEON Tpamenum, AMATOHAIH KOTOPO
BEAMIMHO NEPIeHAMKYJAApHbI, paBHa 4. Haliapre BRICOTY Tpa-
TEeHHH.

B Tpanemmno ¢ ocEoBaHMAMM, PABHBIMH 7 H 28, H GOKOBBIMH
CTOpOHaMH, peBEHIMH 13 u 20, BnHcaH DpAMOYTOJBHEHK HAM-
Gonumefl Maoma Ay, NpUieM ABe BePIIWHBI €r0 MPABEAIICHAT
GonpueMy OCHOBAHHIO, & JBe Apyrue — OGOKOBBIM CTOpOHaM
Tpanenmu. Halinyure niomandk Taxoro IpaMOyroiabHEKA.
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Hpaxmuxym 4. Modeauposariue ycaosull aadaxu

Pexomenmyem BaM CHAYANA, NIONMIPODOBATEH CAMOCTOATE/LHO PEIIATH
347A9H, 3aTEM CBEPHTBCH C OTBeTAMH (OHM JaHBI IOCHE MOAENH-
POBaHHS] YCIOBHI BCEX 38J84 NPAKTHKYMA) H TOVIBKO IIOTOM, €C-
JI OTBET He MOAXOIHT, T.e. Ballle PelIeHHe HEBEpHO, CBEPHTH €70
¢ IPHBEJIEHHBIM Jajice pellcHHeM.

1. B paBHOOeApeHHOM TPeYTOJBLHEKE OCHOBaHME paBHO 30, a BHI-
cOTa, NPOBEIEHHAA K HeMy, paBHa 20. Halinpre:
a) BBICOTY, MPOBeJeHHYIO K GoKOBO# cTOpOHE;
6) panuyc OMMCAHHON OKDYKHOCTH;
B) DaJHYC BOHCAHHOM OKPYHOCTH.

Jano:
AABC
AB = BC
AC =30
=20

2. Kax 61l Bbl pemais 3a4a4y 00 CIEAYIOMMM JaHHHIM? B na-
pannesiorpaMmMe BBICOTHI, NpPOBEACHHBIE K CMEKHHEM CTOPO-
HaM, paBHE 10 # 15, a mIomals NapanaesorpaMMa paBHa
120. HafiguTe CTOPOHE HAPaJLIEACrPAMMA.

Hawno:
ABCD
AB | CD

B C
BC | AD
Hp-=15
A D

Sapcp =120
AB
BC
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3.

5‘

B tpeyromeaux AABC pnican mapasnenorpaMm, CTOPOHEI
KOTOPOTO fIBJIAIOTCA HacThl0 CTOPOH TpPEyTONbHHKA, 3 Bep-
MIHHA, NMPHHAJIEXKAT TPeThell CTOpOHE, NMpMYeM OTHOIEHHE
CTOPOH MApa/IeNorpaMMa, NPHHAJJIEXKANAX CTOPOHAM TpE-
yronbHHKa, paeHO 6 : 5. Bénbmas cropona mapasesorpam-
M3, IPHHAIVIEIKHT CTOPOHE Tpeyrabeuka AB = 20, a MeHb-
IIad CTOPOHA NPHHAJJIEXKHT CTOPOHE TpeyronbEuKa AC = 25,
Hatiaure CTOPOHH NapaiesiorpaMma.

Hano:
AABC
A, e AC B
B, € AB
C, € BC B, G
AB, || 4,C
B\C, || A4, A A c
AB =20

AC =25

AB,: A4, =6:5
A4,

AB,

B TpeyronbHBK BIMCaH poMO, BEPIIMHA KOTOPOTC COBMAAAET
¢ BepIIMHON TPeyroNLHUKA, & ABe CTOPOHH poMba ABIAIOTCA
YacTHIO ABYX CTOPOH Tpeyronsuuka. Hafiure cropony pomba,
ec/Iu OJHA M3 BEPIIMH poMOa MPHHAJLTEXKUT TPeThell CTOPOHE,
& Jpe Apyrue CTOPOHBI TPEYTroJIbEHKS PaBHE b # ¢

Haxo:

HLABC

AB=c¢ B, E
AC=b

AB,EC, — pomb A —C

AB,

Jnaronann paprofefpeHHON TpanelliH NepHeHAMKYISPHBI
GokoBEIM cTOpoHaM. HajimuTe nnomanp Tpameuuw, ecim oc-
HOBaHMA ¢e paBHH 4 1 8.
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Tpanenua

Jano:

ABCD — Tpanenus B c
AB=CD o

bo 4 LN
AD =38 A D
ZLABK = Z/DCK = 90°

SaBcp

. U3 BEPITHHBI TPEYTOUABHHKA OIIYCTHIH BLICOTY, KOTODA&SA Oe/IHT

YTONI IIpH BepIIKHE Ha jBa: seauumsol 10° u 50°. Ha xakue
YTJIBl JESAT BBICOTHI, ONyMEHHBE W3 APYFUX BEPUIMH, YIViH
OpH 9THX BEPUIHEAXT

Hano:
AABC
AA,; 1 BC
CC,1LAB
£LBAA,; = 10°
LA AC = 50°
ZABB,
ZCBB,
£4BCC,
LACC,

. B mpsamoyronpHHIN TpeyronbHHK BIHCAH KBAJPAT, BEPLIKHA

KOTOPOT'O COBNAJIAET ¢ BEPIIKBHON NMpPAMOTO Y1718 TPeyroIbHE-
K&, a OPOTHBONOJOXKHEAS BepIIHHA KBAJDATA NPHHAIIEKHT
THIOTERY3€e TpeyroibHuKa. Haliiare cropoHy KBajpaTa, ecim
ILIOMAAb TPEYTOIbLHIKA paBHa 24, a runoTerysa 10.

Hano:

AABC B
Spapc =24 "
ACLBC

AB=10 |
CPKT — xBaapat A P C

KP
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8.

10.

B paBHOGeApenHOft TpaNenun AUAMOHATIH B3AUMEO IepneHau-
KyJISIPHH, 8 OCHOBAHHA pasHe 12 u 20. Hatnure:

a) MIOIALE TPATICIUHN;

6) pamuyc ONMCAHHONK OKPYXKHOCTH.

Hano;

ABCD — rtpanenns C
AB=CD

BC =12

AD=20

ACLBD A D

Sascp
R

(-]

IInomwane paBHODEOPEHHON TpAICLMH, AWACOHAMH KOTOPOH

B3aUMHO NepleHARKYAApHEL, paBHa 4. HaliapTe BBICOTY Tpa-
TN,

Hago: B c
ABCD — Tpanenus

AB=CD )
Sapcp =4 A D
Hyp

B Tpanmenmio ¢ oCHOBaHMAMH, PaBHEIMH 7 H 28, H GOKOBEIMHA
CTOpOH&MH, paBHbIMEA 13 u 20, BIHACaH IPAMOYTOILHHK HAH-
Gonbmell WICHIA AN, MPAYEM [BE BEPIIMHLI €0 NPAHAIIEKAT
GonpIIeMy OCHOBAHHIO, 8 OBe ApYrue — OOKOBBIM CTOPOHAM
Tpamenun. HaliinTe miomaapr TAXOrO MPSMOYTOIBHAKA,

Haso:

ABCD — tpanemua B C

AB=13 K. :
BC=7

CD=20 \

§ PKT Mnaus
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ITpumeuanme. HanmoMuMM eflle pa3 HeKOTOpHE GopMyAn], Heob-
XOAMMBIE IJI PelleHus TPaKTHKYMa.

X 1 X
1. Spapc = 3BC Hpe-

abe
2- R B m—
o 4SA
S,
. r, = ™3
p
4. JIns KpaZpaTHOro TpeXuyfeHa ¥ = a2 + bz + ¢ KOOPIUHATHI
BEPILHHLI Napaboiibl PaBHHI Lo = ~ - W Ty = zq -;:cz, oo

%,,Zy — KODHHM KBaJPAaTHOTO TPeXwieHa (a & = Iz — OCb
CAMMETPHH DapabOIEL).
Kpome Toro, ecu

a) a > 0, TO cymecTByeT ¥, = Yo = a%> + bz + ¢, papHOe

_ b2—4ac.
Yuaus = da ’
6) a < 0, TO CymECTBYeT y,, , = ¥p = ax* + by + ¢, pasHoe
_ ¥ —dac
Viane = da .
OTeerHl
1. Hg-=[24]; R, = 15—2-; r,= 7%.
2. Pemermit ver (mmm 0). 3. A4, = [10]; AB, = [12].
4. AB, = bb_:c. 5. Sapcp = |12v3]. 6. ZABB, =[30°];

£CBB; =(50°]; £BCC, =[10°}; £ACC, =[30°].

3
7. KP=. 8. Supop =256} R,=[2v34]. 9. H,p=[2).
10. S.PKTMM =@.
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Pewenue npaxmusyma 4

1. B pasHoBempeHHOM TpeyroNbHAKe OCHOBAHUE PaBHO 30, a BHI-
cOTa, IPOBEIeHHAd K HeMy, paBHa 20, Hatizure:
8) BLICOTY, IPOBEIUCEHYIO K GOKOBOH cTOpOHE;
6) paguyc OMACAHHON OKDYXKHOCTH;
B) paguyC BIIACAHHOR OKDPYIKHOCTH.

B
A C
B
a) Ilposenem nocrpoenne, coorper-
CTBYIOIHEe YCIOBASIM 3a]a4H.
1. BDLAC (BD=Hyp); A D ¢

1
BD = 20; S&ABC = ‘2"AC ' HAC;
SAABC=%'30'20=300‘
2. BC = vBDE+ DC% BC = v20? + 152 = 25.

1 2SaaBc
3. SAABC=§‘BC'HBC; Hpe = BC
2.300
Hpo = —5g— =24
: abe 25.25-30 5
0 R=g5 Bo=—3m — |V
SA 254+25430
B) 7’.—?, p—T—m,
_%0_%_15_[1
T 40 4 2 2
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2. Kak 651 BB pemann 3afatdy 0o cleqylomuM AaHsrM? B na-
paJurenorpaMMe BHICOTH, NPOBEIEEHEIE K CMEXKHBIM CTOPC-
HaM, paeEE 10 n 15, a nnomanes napajleforpaMMa papBHa
120. HafizsTe CTOPOHB NapALIeNOTPAMMA.

Jaso;
ABCD
AB || CD

B C
BC| AD
Hpo =15
A D

S4pcp =120
AB
BC

a) Ilposenem nocrpoerne,
COOTBETCTBYIOLIEE K
YCIOBHAM 33,0447, A

BPLAD (BP=H,.).

2. DC= SABCD (SABC.D = DC - BK);

B C

n-c‘l
]

BK
DC=%=8; AB = DC = 8 (csofictso napanne-
JorpaMma).

S 120
= YABCD, —_ = 19 = =
6) AD BP AD = 0 =12; BC=AD=12.

QopMaJBLHO BCe pacdeThl Bpojie 6n1 BEpHH, HO. ..

Pacemorpum AABP.

1. APLBP;

2. BP=H,p =10

3. AB = 8, no torza AB < BP, 410 HEeBO3MOXKHO, TAK
kak AB — ranmoresysa, a BP — kxarter.

Hy n xexoit ke BeiBOA? A BHBOL TaKOH — NAapaeNc-

rpaMMa ¢ TAKAMH JaHHBIMH He CYIIECTBYECT.
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IIpumeuanne. OTMeTHM, 9TO A8 TOro 9TOOH IIAPAJIIENIO-
IpaMM ¢ BHICOTAMM, ONYLUIEHHBIMM H3 OfHOH BEpIIAHE! M PaB-
BeMH H,p = 10 1 Hpe = 15, cymecTBOBAJ, HEODXOMHMO,
9T068l ero wromanp Ouna S pop 2 150 xB.ex.
HettcrsutensHo, nycrts S, pop = @, TOTAA

AB.-BK =AD-BP, 1e. AB-15=AD-10=a.

AB=—1% A =%>10(AB;BP)
lequ{ a'.l a b
AD = AD = = > 15 (BC > BK)

3HayAT @ 2 150.
O4eBunHO, ¥TO 387248 MMeNa ORI peieHne, ecnd OB, HATIPH-
mep, S4pop=200. Barom cryuse AB= 13% ;  BC=[20].
3. B tpeyrompuak AABC BHECaH NapansieiorpaMM, CTOPOHBI
KOTOPOTO SIBASIOTCH 9aCTBIO CTOPOH TPEYIOJIBHAKA, a BEp-
IIAHS, TIPAHAIJICKHAT TpeThell CTOPOHE, NMPHYEM OTHOIIEHWE
CTOPCH TIAPaJLIeNOrpaMMa, MPHHAZJMCKAIIMX CTOPOHAM Tpe-
YTObHHAKS, pasHO 6 : 5. Béubmas cTopoHa mapaswteacrpaM-
Ma MPEHAAJEXKHT CTOpOHe TpeyroibHuka AB = 20, a MeHB-
IIAA CTOPOHA IIPHHAANEIKAT CTOPoHe TpeyTroibhuka AC =25,
Haitaure cTOpOBEI MapaiienorpaMma.
Jano:
AABC
A € AC
B, € AB B
C,eBC
AB, || A,C, B, G
e
AC =25 4 4 C
AB,: AA; =6:5

AA,
AB,
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Tpanenns

ITpoanamasupyem ycnoBus 3ajaun. Tak Kaxk Gonpumast ¢To-
pPOHA mapaiefiorpaMma NMPHHALIEKAT cTopoHe AB = 20,
To AB, > AA,, snaumr AB,: A4, =6:5.

a) Tax xax B,C, || AC, To ABB,C, nomoben AABC.
BB, AB

1. 3Hauynr m = E,

rne BB = AB — AB, n B,C, = AA,.
AB, =6z Toraa AB - AB, - @
AA, =5z’ AA, 25’
20—-6z 4
5o = 5 3HAYAT T = 2.

3. AA1=5‘2=.
6) AB; =6-2 =[12].

2. Ilycts

T. €.

. B TpeyronbAnk BnmcaH poM0, BepIIHHA KOTOPOTO COBHANAET

¢ BEpIIHHOi! TPEYroNbHUKA, & JBeé CTOPOHB poMOa SIBJISIOTCA
YaCTHIO ABYX CTOPOH TpeyroibHRKa. Halimare cropoRy poMba,
©C/IH OJHA W3 BepiAH poMmOa IIPAHANIEKAT TPeThelt CTOPOHE,
& Zjpe JIpyrHe CTOPOHBI TPeyroJbHHKA PaBHEL b u c.

Jano: B
AABC
AC=b
AB,EC, — poM6 A C
AB,
B,E || AC

a) Tax xak AB, | C,E|’ to AB;BE nonoten AABC.
6) lB .50 BB=AB—AB =c-AB;; AB=BiF,

TOrIG AB‘=E. Orcoma ¢c-b—b- AB, =c- AB;;

AB, b

ch = AB(c+b); |AB, = ci_;b .
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5. Juarosam pasHODeIApEHHON Tpamela IepHeHIHKY/ISPHE
6oxoBbIM cTopoHaM. HalinTe niomanp Tpallenmid, eclH Oc-
HOBaHUA ee paBHH 4 1 8.

Hano:

ABCD ~ tpanemus B c
AB=CD ()
BC=4 ' \
AD =8 4 A
ZABK = LDCK = %0°|

SaBcp

a) Ilo ycnosuio AB = CD, torna AABD = ADCA

IIO FENOTeHy3€e H KATETY. B c

6) IIpoeemeM AonoNHETENLHEBIE F
noctpoenns: BB, L AD; v ul
CC,LAD. A B ¢ D

BB,C,C — napajnienorpaMm, TaK KaK:

BB, || CC| (xax nepneHmAKyAApE K ONHOI CTOpOHE);
BB, = CC| (xax BbicoTsl TpeyronbHukos AABD

1 ADCA, npoeeigHHBIE K PABHBIM CTOPOHAM ).

B) AB, =ADT'BC; AB, =2

(AABB, = ADCC,, torma AB, = DC, ).

r) UsBecTHH MeTpuveckHe OTHOIIEHHS B IIPAEMOYIOJBHOM
Tpeyroneauke AABD (ctp. 124).
Torna xia AABD BB? = AB, - B,D.
AB, =2 B D=AD-AB,; B,D=6;
BB2=2.6=12; BB, =23.

AD + BC 4 + 3
B) Sapcp= “‘““‘5——"331; Sapcp= 2v3= -
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6.

W3 pepmuHEI TPEYTOIBLHAKAS ONMYCTHIIH BHICOTY, KOTOPAs DEJIAT
YroJl NpH BepliuHe Ha jgpa: BenwduHol 10° u 50°. Ha xakwe
YIOAB JENAT BHICOTHI, ONMYUEHHBIE H3 APYTHX BEPIIHH, YT
NMPH 3THX BEpMKHAX?

Hano:

AABC B

AA, 1 BC

CC,1AB

£LBAA, = 10°

LA,AC = B0° A C

LABB,
ZCBB,
£LBCC,
LACC,

a) 1. Xors npeqBapUTeNbHBIN 9YepTeX yxKe NaH, ONHIIEM
NOCTPOEHHE COT/IAcHO ycnoBusaM 3axaun ( AA, LBC
u CC,LAB). 3ateM wepes Touxy O (O=A44,NCC,)
nposenem BB,.
Tak kax AA,1BC u CC,LAB, 0o BB, 1AC (nmep-

NEeBAUKY/AAPbl B TPEYTOJbHWKE MEPeCcexaloTCst BCErAa
B OOHON TOo49Ke).

LCAB = /BAA, + LA AC ="10° + 50° = 60°.

2. Us AABB;:
ZABB, =90° — /BAB, (£BAB, = LCAB);
ZABB; = 90° —60° =(30°].
6) Paccmorpum AABA,.
LABA, =90° — LBAA;; LABA; =9%0° —10° = 80°%
LACB =180° - ZCAB - LABC;
ZACB = 180° — 60° — 80° = 40°.

B) Paccmorpum ACBB;.
ZCBB,; =90° — LACB; /CBB, =90° —-40° =[50°].
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r) Paccmorpum ABCC,.
LBCC, =90° — LABC (LABC = LABA,);
£BCCy = 90° - 80° =[10°].

a) Paccmorpum AACC,.
LACC, =90° — LCAB; LACC; =90° —60° =[30°].

7. B npaMoyTOubHBIA TPeyroIbHMK BIHMCAH KBAZPAT, BEpHIINHA
KOTOPOrO COBHAIAET ¢ BEPIMHHON MPAMOro YIia TPEyroJbHHB-
K3, a TMPOTHBONIOIOXKEAA BePIIHAA KBANDATA MPHHAIJIEIKUT
CHIOTEHY3e TpeyromHuKka. Halinure cTopoay Keanpara, eciau
IIOIAAL TPEYTILHUKA paBHa 24, a rumotenyza 10.

Haro:

AABC B
Saapc =24

ACLEC Ke—gr
AB =10
CPKT — xsagpar A p C

KP

a) Paccsorpum AABC.
AC-BC =48 (AC-BC =2S8,p5)
AC? + BC? = 100 2]

(AC + BC)* =196
2"1’*@”{(,40—30)%4 ’

{AO+BO=14 N

|AC - BC| =2

AC =8
BC=6"

AC=6
BC =8’

Bnpowem, orBer noyyHuTes Tako#t xe.

1. Ecm AC>BO',T0{

2. Ecm BC>AC,TO{
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6) llycre KT=2=KP=TC=PC (CPKT — xBanpar).

ABTK~AKPA (LKAP=/BKT, LAKP=/KBT).

' Tor,qa‘—g-z:-fg,me BT =6—x; AP=8-—g, sHauuT

24 3
(6-2z)(8—z)=z% T = =32,

x 8-z’

B papHOGeapeHHON Tpanmelun AMATOHATIH B3AUMHO TI€pIeHIH-
KyJSpHB, & OCEOBaHHs paBHEl 12 u 20. Haltamre:

a) IWIomaAb TPAIELHHE;

6) paamyc ONHCAHHON OKPYKHOCTH,

Jano:

ABCD — Ttpanmenus Is)
AB=CD

BC =12

AD =20

ACLBD A D

) ABCD

o

IIpoanamasupyeM ycnopus 3aaa4qH. Tak Kak 0koio o060t pas-
HODeApeHROll Tpanenun MOXKHO ONHCATL OKPYXKHOCTb, TO Cy-
MECTBOBAHKE R, 09eBHARO (CepeIuHHBIE NMEePHeHIRKY/SPH
K CTOPOHaM TpPaNelHli BCerjla NEPeCceKalTesa B OAHON TouKe).

a) 1. Tak xak no yenoeuio ABCD — pasroGenpenHas Tpa-
nenusi, 70 AAOD u1 ABOC paBrOGeapernble (I0Ks~
KHTe 3TO CaMOCTOATENBHO), a TaK Kak AC L BD), zua-
autr LCAD = £ZBCA = 45°.

2. [Iposenem pmonmosAMTENBbHOE
noctpoenune TK L AD
(O € TK). MoxXHO JOKa3aTh,
qro TK — 0Cb CHMMeTpHI
Tpanenuy ABCD.
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6)

OK = AK - tg45° = AK,
rze AK = %AD; AK =10 = OK.

OT = BT-tg45° = BT, tne BT = %BC; BT =6=0T.

AD + BC
Sapop = ——F— ' TK;

20+12
Sapcp = —5— (10 +6) = [256].

Tak xax okono rpamennn ABCD MoXKHO OMHCATH OKPY K-
HocTb, TO0 NABD, AACD, ABDC u AABC npunag-
7IexKaT ToH JKe OKpyXkHocTH, ¥wTo . ABCD.

1.

Torna Tax xax B ,peop = Roaapo: B C
TO Halimem AB, AC.

IIposeneM DOMONEMTENLHOE o
nocrpoesne: BB; LAD = N -

u CC, LAD. A5 6D

B cuny pasroGenpentocry ABCD MOXHO n0Ka3aTh,

yro AB, = DC,, Torma

AD - BC
2 ¥

Tax kax BB, = TK = 16,

10 CD = AB = \/AB: + BB3,

AB = V2 £16% = /16 + 256 = /272 = 4/17.

AC, = AB; + B,C;; AC, =4+12=16;
AC = JACT+CC%; AC =162 +16% = 16V2.

2012

AB]. = 4.

AB-BC.AC.
Ropapo= 35—

417 12-16v2
RoAABC = 4.96 = .
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Tpanenna

10.

Tlnomany pasHOGeNpEHHON Tpanmemun, MUATOHAJA KOTOpOH
B3aHMHO NepNeHAUKyAsApHE, pasHa 4. Hafinure rricoTy Tpa-

MemHH.

Hano:

ABCD — tpanenus BC
AB=CD )
AC1.BD A
Sapep =4 A D
Hup

a) Tax xax ABCD — pasHoGenpeHHas Tpanenus
u ACLBD, 1o AO=0D u LCAD = /BDA=45°

B C
6) IIposeneM AONOTHKUTENBHOE
nocrpoerne: BB, 1 AD;
CC,LAD. °
ul L
AB GD
Tak xax ZCAD = 45°, To AC,| = CCy;
AB, = i{)—-—;—-—q—g (em. samauy 8, cTp. 184); BC = B,C;;
ACI = AB]_ + BIC]. = AB]_ + BC;
AC, = AD-Z-BC+BC= AD-;BC;
40, =225 e,

B) SABCD = CC]_ . CCI; CC]Z_ = 4; CCI = @.

B Tpamenmo ¢ ocHOBaHMAME, PaBHBIMM 7 B 28, 1 BOKOBHMEA
CTOPOHAMH, PaRHbIMHM 13 1 20, BOHMCAH OPAMOYTOALHHK HAH-
Gonbell maomMAIY, IPHYEM JBe BEPWHMHE ero MPHHAMEXAT
6GonbImeMy OCHOBAHHIO, 8 ZiBe Apyrme — BGOKOBEIM CTOPOHAM
Tpanenun. Haifayure niomaap Taxkoro nmpaMoyroibHHKA.
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Hauo:
ABCD — tpaneunus B C
PKTM — npaMoOyroJIbHEK

AB=13; BC=T,; K ‘s
CD=20; AD = 28 \
PMeAD, K e AB; T € DC

SPK TM uans

A M D

OrMeTaM, 970 Sppriaf.ee OFHAYAET HAMOOIBIIYIO M3 BOJ-
MOKHBIX momagel npamoyronsuaka PKTM.

a) 1. IlpoBeseM OONOIHHTEILHOE B _¢
nocrpoenne: BB, LAD; T
CC,.LAD.

B 16,
AP M D
2. Ilyers AB, = z, torma DC;, = AD — AB, — B,C;

3. PaccMorpum AABB,.
BB} = AB? - AB?
BB} =132 - 2
CCt=CD?*-DC?
CC? =202 — (21 — z)?
N 132 — 2% = 202 — (21 — z)?
132 -2 +212=42z; z=5

6) Ilycre KP =y.

1. na AABB, nonywam BB, = VI 52 =12 -
AB,
BB,’

Torma AP = KP.ctg(LA); AP= %y.

5
2. ctg(£4) = ctg(L4) = -,
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3. dna ADCC| nomyuum
16

ctg (£D) = CCI == ctg(LD)= D
Toraa tak xak TM = KP, To
MD =TM .ctg(£(D); MD= -;-y.

4, Taxk kax AD = AP+ PM + MD,

5 4 7
o PM=28- oy —2y=28— 4.

7

Ouepngso, yto 0 < y £ 12 (KP £ BB,),
re. D(S)=[0;12].

_ 4
=3

Sy)=y (28 - Zy) — bynxumst, rpacbHK KoTopolt mapa-
Gonta, (KBAAPATHEI TPeXWieH);
y=0
S(y) =0; y=287‘4=16'
Koopaunare! sepmusbl napabons::
_0+16_
0~ 9 - 7
f(yo) f(s) (28——‘8) =8-14 =112,

Tax kak f(y,) = f(S) frusr TPHEM 8 € [0;12],
10 S,pus = SprTM = .

(@)

112

0 2116
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Tpenuposourias paboma 2

1.

B paprOGepeHHOM TpeyronbHuKe GOKOBEIE CTOPOHEI PABHEI
17, a ocuosanue papao 30. HalianTe:

8) BEICOTY, IPOBEAEHHYIO K GOKOBOI cTOpOHE;

6) cHHYC YIJia MeXIy PABHEIMH CTODOHAMH;

B) OTHOIIGHWE PAIAYCA BIHMCAHHON OKDY)XHOCTH K Paiuycy
ONHCAHHOH OKPYXHOCTH;

I) MeJnaHy, MPOBeIEHHYIO K GokoBoOl cTopoHe;
a) GmccexTpucy, NpoBedeHHYO K GoKoBOfl CTOpOHE.

M3 Toukn A K OKpysxHoOCTH NpobeAeHH cekymiue AB u AC,
paBHEE 24 1 16 cOOTBETCTBEHHO, NEPECEKAKILIAE OKPYKHOCTD
B Toukax D u E. Yron Mexay cexymummu pasen 30°. Xop-
Ja EC pasua 10. Haiiznre nnomaap 4YeTHPEXYTOMbHHKA
DBCE.

B Brimyxsiom yerbipexyronbauxe ABCD paccrosiHus Mexzy
CepeIMHAMH CMEXXHBIX CTOpPOH paBHH 2 H 3. Ocrpmit yro
B YETHPEXYIONBHHKE, BEPIIMHAMH KOTOPOTO SBISIOTCH Ce-
penuHsl CTOpPOH Hexommoro, paser 30°, Haftgure nmomanp
ABCD.

B Tpanenmu mmaronann pasusti 10, a nnomaap 48. Haltaure
BBICOTY TPAIEIAH.
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Tpanmenua

Camocmoamenvrar paboma 3

1.

Boxorbie cTOPOHE paBEOGEAPERHOTO TPEYTONLHUKA PABHE 25,
a ocHoBanue 14. Hatmure:

a) BBICOTY, IPOBEACHHYIO K 6OKOBOH CTOpOHE;
6) cHHyC yIvia MeXAy HOKOBBIMH CTOPOHAMME;

B) OTHOMICHWE PAIAYCA BIHCAHHOR OKPY)KHOCTH K pajMycy
OIMHCAHHON OKPYXHOCTH;

I) MeIuaHy, TPOBEJEHHYI0 K GOKOBOfl CTOpOHE;
J1) GHCCEKTpPHUCY, IPOBEAEHHYIO K BOKOBOH CTOpOEE.

Cekyupe OKpPYKHOCTH paBHe AB = 12 u AC = 8, mpu-
yem oTpe3ok EC cexymeit AC papen 5. lnomaap yeTwpex-
YTONBHHKA, BEPUIHHH KOTOPOTO BPHHAMIEIKAT OAHOBPEMEHHO
H CeKymHM, H OKpYKHOCTH, pagHa 45. Halimare cunyc yria
MEXKIY CEKYIIHMH.

B BRINYK/IOM YeTBIPEXYIOJIBHAKE PACCTOSHUA MEXKIY CEpeilH-
HaMA TPOTHBONOIOKHEIX CTOPOH PABHEL 3 M 4, & OTHA U3 JHa-
roHaneit pasHa 5. Haliapre mnomafs HCXOTHONO BHITYKJIOrO
YETEIPEXYTOIEHHKS..

Huaronaym Tpanemmn paBHbl 39 U 17, ocHOBaHHE paBHO 28.
Hafizpre nnomaie TpamelyH, €M BHICOTA TPANCIHH paB-
Ha 15.
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Tperuposouras paboma 2. Modeauposarue ycaosuii

1. B pasnoSenmpennom TpeyronsHHKe GOKOBEIE CTOPOHEI PABHE
17, a ocHoBaHue pasHO 30. Hafimure:

a) BBICOTY, IPOBeAeHHYIO K GokoBolt cTopoHe;

6) CUHYC yria MeX<Ay PABHEIME CTODOHAMN;

B) OTHOUICHHME PANMYCH BIHCAHHON OKPYKHOCTH K pPaguycy
OTIACAHHON OKPY¥HOCTH;

) MeauaHy, POBENEHHYI0 K GOKOBOMN CTOPOHE;
Il) GuccexTprCy, MPOBEAEHHYIO K GoKoBoll cTopoHe.

Hano: B
AABC

AB = BC =17
AC = 30

a) Hpo

6) sin (LABC)
B)r,: R,

r) mpe

) lpc

2. Uz Touky A K OKpYXKHOCTH TpoBeleHH cekyigue AB m AC,
pagtbie 24 u 16 cOOTEETCTBEHHO, NEPECEKAOIINE OKPYKHOCTD
BToukax D u E. Yron mexnay cexymmmu pased 30°. Xop-
ma EC papna 10. Halizure niomaap 4eTHPEXYTOJBLHHKA
DBCE.

Hano:
OKpyxHOCTB
AB=24
AC =16

EC =10
£LBAC = 30°

SDBC'E
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Tpanenas

3.

B Brimyknom gersipexyronsanke ABCD paccrosiaus MexKIy
cepeMHAMH CMEXHBIX CTOPOH paBHH 2 ® 3. OcTpaiil yron
B YETHIPEXYPONbHUKE, BepIIAHAMH KOTOPOILC ABISIOTCH CS-
peauHB! CTOPOH HcXoaHoro, paseH 30°. Haltaure mnowans
ABCD.

B
Hago: K
ABCD — prinyxnaeit ¢
P, K, M, N — cepefuHsl cTOpOH P,
PK =2 M
KM=3
ZPKM = 30°

A N
Sascp

B Tpanmenun gmaroHasm pasubl 10, a naomans 48. Hatiagre
BBICOTY TPANEIUM.

Jano:

ABCD — rpanemms B C

i R

Sapcp = 48 A D

Hppop
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Camocmosmeavnasr paboma 3.
Modeauposanue ycaosudi

1. Boxkopbie cTopoHbl paBHODEUPEHHOTO TPEYTONBHIKA Pasast 25,
a oceoparne 14, Hafinure:

a) BBEICOTY, IPOBEAEHHYIO K GoKOBO# CTOPOEC;

6) cumyc yraa MexOy GOKOBRIME CTOPOHAMY,;

B) OTHOIIGHHE DAIMYCA BIMCAHHON OKDYXKHOCTA K DajMycCy
OMuCAHEON OKpYXKEOCTH;

r) MenXaly, NIPOBEAERHyIO K GoxoBoO# cropone;

A) 6uccexrpncy, nposenennyio K Goxopo# cropore.

Hano: B
AAB

AB = BC =25

AC =14

a) Hpe

6) sin {ZABC) A c
B)r,: R, '

r) mpe

M) lgc

2. Cexymue okpy»KHocTH pasdkl AB = 12 u AC = 8, opu-
qem orpesok EC cexymett AC pasen 5. IInomanp dernipex-
YTOJILHMKA, BEPIIXHE KOTOPOrO NPHHAJICNKAT OHOBPEMCIEHO
M CeKyIOUM, M OKPY>XHOCTH, paBHa 45. Halimure caryc yrua
MEX Y CeKyTMMMM.

B
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Tpanewas

3.

B BHNYKNOM YeTHPEeXyTOMbHHKE PACCTOAHHA MEXKY Cepeiu-
HAMF NPOTHBONIOVIOMHKX CTOPOH PABHH 3 H 4, a OHA U3 AHa-
roHane#t pasHa 5. Haligare nuomaap HCXONHOIO BBHIMYKJIONO
JeTHMpEXy TIbHHKA.

Hasio: B
ABCD — punysusitt

P, K, M, N — cepeauHnl CTOpCH

PM =3 5
KN =4 M
AC =5

K
Cc

A N D
Sapcp

. Jduaronann Tpamemun papHE 39 B 17, ocHOBaHMe paBHO 28,

Halizpre nuomais Tpanemmd, ec/iH BLICOT2 TPANCIMH pPAB-
Ha 15.

Hano:
ABCD
BC || AD B c
AD =28
AC =17 u
BD =239 A K D

Sascp
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Pewerue mpexuposounoli pabomuw 2

1. B paBHODeApeHHOM TPeYrolbHHKE GOKOBBIE CTOPOHH DABHBI
17, a ocHosaHme pasHo 30. Hatinare:
a) BHICOTY, OPOBEACHHYIO K GOKOBOl CTOpOHE;
6) CHMHYC yrfia MeXAY PABHMIMM CTOPOHAMHY
B) OTHONIEHHE PARMYCA BIHCAHHON OKPYIKHOCTH K PATHYCY
OIMHCAHHON OKPYXHOCTH,
r) MeAyaHy, IPOBEACHHYI0 K GoxoBoll cTOpOHE;
n) 6mccekTpucy, mpoBeJeHHYIo K GoKoBOl cTOpORe.

Haxo: B
AABC
AB=BC =17
AC =30
a) Hpe
6) sin (ZABC)
B)r, : R,
r) mpe
m) lgc
a) Ilyere BDLAC, Torpa AD=DC = %AC,
Tak Kak AABC — papHOBefpeHHBIH.
1. BD=ABZ-AD%, BD=V/17-15 =8.
2. Tax xax BD - AC = BC"HBC = 2SAABC*
8-30 240 2

™ Hpo =7 = 17 =|Mw

6) Hatinem sin (ZABC).

Spapc = %AB . BCsin (ZABC),

TOFJI& TAK KaK Sp gpc = -I-BD - AC, 10

BD-AC 830
a5 o "m(AABO) ==

sin (ZABC) =

B
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a-b-c
B) M3 Kypca nnaBHMeTpHM M3BeCTHO, yTo R, = 15 :
R =2 b ( o)
. °—2Sina 23]115 Teolwmcuﬂyco
R, = 5t ZABGY Ro=—3—ozza=31§69-
2- 35
Sawc=%°8°30=120,ap=%(17+17+30).—_32.
S 120 15 3
Hamromexypcarl_;, ’_3—2——1——32’
15
T |60
‘I‘a.KHMoﬁpaaoM,rozR‘,:@:ﬁ,
16
r) mpe = %\/2 . AB? + 2AC? — BC?;
mBC=%\/2°172+2°302—172=
= -;-\/289+ 1800 = -;—\/2089 .
A) Hadimem lg~ = AK.
AB_BK 171 = BK |
AC  KC' 30 17-BK’
280 — 17BK = 30BK; 47BK = 289;
289 280 799 -280 510
BE =i KC=1T-Zg=—pm—="7F

Tax kax | AK2 = AB - AC — BK - KC| (ussecruas dop-

MYJa JUIS HAXOXKeHns GuccexTpnucH), TO

289 510

AK? =17-30 - = -
AK2_510(472-172) _510-30-64 _ 30%-82.17
B 472 T O

:BC=AK=4;24_?¢1—7.
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IMpameganue. MoXHO pemnTh 3a4a4y, He 3HAA POPMYITy
|AK?2=AB.AC - BK-KC|
. 15

Jelicteurensno, ecm uz ABCD natttu cos (ZBCD) = '

¥ 00 TeopeMe KOCHHYCOB HalTH
AK = JACZ+ KC?-2-AC-KC - cos (ZBCD},
510 510 15

2
NOTYYEM AK:‘/302+(_ZF) —92.30.2=.2 =

=4§;\/a72+172_2.47.15=%\/2209+289-—1410=

30 240

= V108 = -Z-_‘,—\/ﬁ.

2. Uz roukn A K OKPYXKHOCTH npoBeeHn cekymmue AB u AC,
pasHHe 24 H 16 COOTBeTCTBEHHO, HEPECEKAONIHE OKPYIKHOCTD
g Toukax D u E. Yron mexay cexymmamu paper 30°. Xop-
Aa EC pasna 10. Hafimure nyromafs 4eThHIpexyroibHHKA
DBCE.

Jano;

OxpyxHocTb

AB=24 E,
AC =16

EC =10 AP

LBAC = 30°
SprcE

a) Us Merpryeckux oTHOmMEHHH B OKPYKHOCTH H3BECTHO, UTO
eClI¥ B3 TOYKH, B3ATO# BHe OKPYIXHOCTH, IPOBEIEHR CeKy-
e, TO NPOH3BEACHHS KAXKI0H CeKylllell Ha 66 BHEMHIOn
98CTh paBHE Mexxay coboft (eM. erp. 201). Torza
AB.-AD = AC - AE;

AC - AE = AC(AC - EC);
AE=6; AC-AE =16(16-10) = 96.
6) AC-AE=AB.-AD =96, 1.e. 24- AD=96; AD=4.
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3.

8) Spaapc = %-AB-AC-sin(ABAC);

SMBC:%'“'IG'”‘“W; Saasc %'24'16";‘=96.

r) SAADE=%'AD'AE°Bin30°; SAADE=%‘4°6'

%) Sppce = Saasc — Saapes Spece = 9% —6={90].

B sunyknom uerhipexyronbauke ABCD paccrosiHus Mexay
CepeiHHAMHM CMEXXHBIX CTOpOH paBEHN 2 H 3. Octpriit yron
B YETHPEXYIOILHEKE, BEPIIHHAMH KOTOPOrO SIBJISIOTCH Ce-
PeAuHL! CTOPOH HexogHoro, pasen 30°. Hatiaure nmomaas
ABCD.

B
Jlanmo: K
ABCD — sunyknasiit C
P, K, M, N — cepeaH CTOpOH P,
PK =2 M
KM=3
ZPKM = 30° A

Sascp

8) Us AABC: PK || AC; PK = %AC
(PK — cpenusa muams AABC).
Vs ABCD: KM || BD; KM = -;-BD B
(KM — cpeausa nunusa ABCD). c
Torma PKNM -- napamnenorpamy. &)

6) Spxan = PK - KM -6in30°;
SPKMN=2-3-%=3(KB.831.). A N D

N

M

Sapop = 25pxmN (AOKAXKETE CAMOCTORTENLHO).

3ravnT SABCD =2-3= @ (KB. e}l.).
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4. B Tpanemau guaronann pasau 10, a nnomanas 48. Hafiaure
BHICOTY TDAIICIHH.

,H;B.HO: B Fad

BC || AD S
AC=BD=10 £ 0™\
Sapcp =48 A D
Hspep

B C

Hposenem JONOIHATEILHOE
noctpoenne: CD, || BD,
CC,1AD. A G, D X

8) Spacp, = Sapcp (BMOKBIKHTE CAMOCTOSTENLHO).

6) SMCDI - §Ac;'2 sin(LACD,) =48 (CD, = BD)
5 -10%sin (ZACD,) = 48; sin (LACD,) = %.

24?2 7
B) cos (ZACD) == 1—(5) =:I:%.

r} Ilycrs cos (LZACD,) = 1

Tak xak lcos & = l+cose|
2 2. 7
oo (240D, _ [1+c0s(24CDy) _ l+g 4
2 - 2 2 5

ZACD
CCI=CD1'008 S l; HABCD=CCI=10'§=-

B) Iyers cos (LACD,) = —2—1 Torza

]_..._



200 MeTpudeckne OTHOIMCHEA B OKPYAHOCTH

MeTpudeckne OTHOIIEHUA B OKPYXKHOCTH

HaroMaeM ocHOBERIE MCTPHYECKHAC OTHONICHHMA B OKPYXKIIOCTH.

1. Ecnmu 4yepes TOYKY, B3ATYI0 BHYTPH OKPYXXIOCTH, NPOBCACHE
XOpAbl, TO NPOESBEEHA] OTPE3KOB XOPH PABER MCATY cobolt
E €CTh YHMCIO [OCTOSHHOE, PABHOC IPOMSBEAEHMAIO OTPE3KOB
JHaMeTpa, IPOXORAIETO Yepe3 JAHHYIO TOUKY.

Haso: P
Oxpyxuocts auaMetpa PT
AB, DC -- xopast

M e PT A
M = ABNDC | b
[AM - MB=CM_.MD=PM.MT) T

Jnd OoKa3aTeNRCTBA HMCOMIL3YIOT OOZobue Tpeyronbmmkos
AAMC v ADMB, yuurwmas, wro LACD = JABD

n LCAB = ZCDB xak BONCAHHBIE B OKPYKHOCTE YIVIH,
ONHpAIOIHECA Ha PABHBLIC XOPZbL. ;

2. Ilycrs MC — xacarespnan, Ecom g3 TOYKH, B3ATON BHE
OKPYXKHOCTH, TpOBENCHH K mell CeKymas! M KACATCJIBHAM,
TO MMPOK3BEAEHNE CEKYIel Ha e¢ BHENTHION YacTh PABHO KBayl-
PATY KACATeNhHOM.

Jano: C M
OxpyxnocTh

MC — xacarenbHas K HeH B

AM — cexkyman

[MC?E =AM . BM| A

Jis [oKA3ATe/IRCTBA UCIOAB3YIOT MOA00He TPEYTOJILHUKOB
AAMC n ACMB:

/MCB = -;- (~CB); /MAC = %(vCB).

H
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3. Ecnn u3 TO4kH, p3ATOf BHE OKPYIKHOCTH, NPOBEIEHBLI CEKY-
mue, TO NPOU3BEOEHHA KaKAON CeKymme#l Ha ee BHEIIHEIONn
4acTh PABHBI MeKAy coGoll M eCTH NMOCTOAHHOE TMCIO, PAB-
HOe KBaJIpaTY KACATENbHOH M3 9TOH TOYKH.

Haso:

M Bre OKpYKHBOCTH

AM, MC — cexympme

D, B — Touxu nepecedenus
OKPYKHOCTH C CeKYIUMHA
MCu AM

1AM - BM = MC - DM]|

JIns mpoBe/eHAS MOKA3ATENHLCTBA MOXKHO BOCHONB3OBATBCH
rem, wro ZAMC = % («AC - -BD).

4. Ina Toro 4ToOH B OKPY>XHOCTB B C
MOXKHO OBUIO BITHCATE
YETHPEXYTOILHEK, Heobxommmo
H AOCTATOYHO, ITOOM CyMMa
NPOTABONOJOMKHEIX YIJIOB
coBnamaia 4 Geisia pasnaa 180°; D

LA+ Z4C = £B + ZD = 180°.

5. HMna Toro arobm
B YETLIPEXYTOJIBHAK MOXHO B
GBUIO BIHCATE OKPYXKHOCTD,
HeoOXOAMMO ¥ JOCTATOYHO,
qTo0HI cyMMa,
NPOTHBONONOXKHKX CTOPOH
9eTHPEXYTOILHAKA COBIAIAMA: A
AB +DC = AD + BC. D

-0y
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Me‘rpmecme OTHOUICHAA B OKPYXKHOCTH

Vnpaocnernus na zomoews wepmescaxr 1

1. Hano:
AB = BC
CK =1l,g0Mm
LABC = 42°

LKCM

4., Hagro:
ABCD — Ttpaneuns
AB=DC
BB,1AD
AB, =6
BB, =8
BC=17

Papcpi Sapep

A M

AN

A

A

B
-
B

B
K
C
B
cl
C
B
M D C
_c\
L D
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5. dano:
ABCD — Tpanenus B C
ABLAD
BC=5
AD =8
£D = 45°

P,pepi Sagep A D

6. dano: B C
ABCD — napannenorpamm
BB,lAD; BB, =12
AB=13; DB, =8

Pspepi Sapep

=
A B, D
7. Hano: B C
ABCD — pomb
AB =17
AC =30
Papepi Sascp
A D
8. HMano:
ANABC
AB=T7,BC=28
AC =9
Saapci BBy; CB) al




204 Merpnueckie OTHOMECHAR B OKPYKHOCTH

9. Hano: A
AABC
ACLBC; MN || AC N
AN =5 BN =10
BM =6

AC

Ay
&.
b

10. Jaso:
OKpyXKHOCTB
«AB = 120°
~BC = 150°

ZABC

11. Hasno: B
OxkpyxmHOCTD
LA =82
ZB =134°

2C; LD
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12, Hago:
OxpyxHEOCTD
ZABC = 30°
AC =8

R

0

ZBAO

14, HaHo: B C

ABCD — Tpanenus,

B Hee BOHCAHA OKPYXXHOCTh
Papcp = 100

DC 6onpme AB ga 10

DC A D
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Merpugeckae orHOIICHANA B OKPYXKHOCTH

Hpaxmunym 5§ (munoswvie aadavu)

10

2‘

70

B oKpy>XHOCTE BIHCaH TPEYTOJBHHUK, ONHPAIOMIMACA Ha Jua-
MeTp. BricoTa, npoBeneHHAs N3 BEepHIHHH YIS K IHAMETPY,
paBHa 30 m genur auamerp B orHomenmHM 4 : 9. Hafiaure

JHAMETD OIHCAHHON OKOJIO TPEYTOIBHEKA OKDYKHOCTH.

Xopaa, pasaasa 30, nepneHIAKYIAPHA AHAMETDY OKDY>KHOCTH
H AeJuT ero B oTHomeHum 18 : 16. Hafiapre TpeyrompHmK
Hanbosb1efl niomAaM, oNUpaloIMicst Ha XOPAY U BIHCAHHBII
B OKDYJKHOCTD.

Cekyuue, HCxOaAME@Ee K3 OXHO! TOIKH, pasHH 24 n 16. Bayr-
PeHHAA 4acTh HaHMeHbmed cexymel pasna 10. Hafinure
BHYTPEHHIOIO 98CTh Apyroff cekymefl.

Cekymas 1 KacaTeNlbHaA paBHH 4 2. Haltmre BHyTpeaHION
YacTh CeKyImed.

Buccextpuca CM tpeyromsauxa ABC pesut cropory AB
Ha otpeakn AM =17 u BM =19. Kacaresmaaa K onucasaoH
OKOJIO TpeyTONbHHKA ABC OKpYXHOCTH OPOXOAHT Yepes TOY-
Ky C n nepecekaer npamyio AB B touxke D. Haltaure CD.

Buccextpuca AE yrna A Jenwt deThipexyronbHuk ABCD
Ha pasaobepentnit Tpeyromunk ABE ( AB = BE) u pom6
AECD. Paguyc Kpyra, OOHCAHHOTO OKMJIO TPEYTOIHHWKA
ECD, B 1,5 pa3a Goanblue paauyca Kpyra, BIHCAHHOIO B Tpe-
yronbHHK ABE. Hafiaute oTHOMEHHE NEPUMETDOB TPEYOMb-
uaxos ECD u ABE.

OKpy)XHOCTB BIMCAHA B TPANECHHIO ¢ GOKOBBIMH CTOPOHSMH,
pasaeivu 13 1 20, n oxEuM U3 ocHOoBaHult, pasHeiM 6. Haft-
JApTe HAaHbQIBIIYI0 ILTOMARL NPAMOYTOILHHAKA, BIHCAHHOTO
B TpaNenmio, eI ABe er0 BePIIMHB IPUHALJCKAT OCHOBA-
HHIO, & JBe Apyrue GOKOBBLIM CTOPOHAM.
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Ilpaxmuxym 5. Modeaupoaarue ycaoeuti

1.

20

B oKpyKHOCTBb BOHCAH TPEYrOIbHHK, ONHDAIOMWANRCH HA Jua-
meTp. Beicora, mpopeaeHAas B3 BEpPIIMHEI YIVIa K JMAMETPY,
paBHA 30 M nesmT guamerp B otHomenum 4 : 9. Halzaute
AMAMETD ONUCHHHON OKMIO TPEYIOJIBHHKS OKpPYKHOCTH.

Hano:

OxpyxHOCTh AuamMeTpa AB

CD1AB

AD:BD=4:9 B A
CD =30

AB

Xopna, pasHag 30, nepneHAMKYASPHA AUAMETDY OKPYXKHOCTH
A JennT ero B orHomeHuu 18 : 16. Hafinure TpeyrojbHHK
HanOobIIeN NJIOALM, ONUpAIOIUicA Ha XOPAY H BIHCAHHEIN
B OKPYXHOCTB.

Jaso (0nMH U3 BOZMOXKHEIX BAPHAHTOB MOIE/HPOBAHHS
ycnopuil 3aIa4H):

OxpyxsocTs guamerpa AK

CD — xopzs

OD1AK q B_\P
B=AKNCD

BK:AB=18:16

CD=30

Sacox

. Cexymme, ucxonsimue u3 oHOH TOUKH, pasHH 24 u 16. BryT-

PeHHSAA 4YaCTh HamMeHbmeR cexkymeill pasms 10. Haftapre
BHYTDEHHIOI Y8CTH Opyroft cexymiell.
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JaHo:

OxpyxHOCTB E
AB, AC — cexymue c
EC,BD — xopng
AB =24

AC =16
EC=10 B

BD

4. Cexymasa ¥ KacaTenbHas paBHH 4 n 2. Haftnare Bayrpenmioo
4aCTH CeXymei.

Hano:

OXpyXHOCTH A
AB — xacaTelnHAR A
AD — cexymasn

CD — xopga

AB =2

AD =4 )

cD

5. Buccexrpuca CM Tpeyromeauka ABC penur cropony AB
Ha orpesxn AM =17 u BM =19. KacaTenpiaa X OmMHCAIHON
oxoyI0 Tpeyronbauka ABC OKpYXHOCTE IIPOXOIHAT Gepe3 To9-
Ky C m nepecexaer nmpamyio AB B rouxc D. Hailiygrre CD.

Hano:

AABC

AM =17 BM =19

DC — xacarenpHas

K OKp. oKkoy10 AABC
. B rouke C

(AB)N(DC)=D

cD ’
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6. Brccextpuca AE yrna A penur yermpexyronbaunk ABCD
Ha paBHOGeApenHkt Tpeyroauk ABE ( AB = BE) u pom6
AECD., Pamuyc Kpyra, ONHCAHHONO OKOIO TPEYTOMbHHKA
ECD, B 1,5 pasa Gonsme pajguyca Kpyra, BINCAHHOTQ B Tpe-
yromsuug ABE, Haliaure oTHOmMEnME NIEPHMETPOB TPEYTMIb-
nuxos ECD w ABE.

Hago:

ABCD

AE =lgo
AB=BE
AECD —~ pomb
R.pEcD _3
T.AABE 2 A D

b
p by
9]

Pagcp
PpaBe

7. OKXpy>KHOCTb BIWICAHA B TPanepmio ¢ GOROBHIME CTOPOHAMA,
pasHEME 13 m 20, 1 opHEM H3 ocHoBaEM#, paBHLM 6. Hait-
JETe HAHOQAbIYIO IIOMANL NPAMOYIPOIbHWKA, BIMICAHHONO
B TpanemMio, €CAM JB€ €rQ BCPIIMHH NPHWHAIJNENKAT OCHOBSA-
IMIO, 8 Jige ApPyTHe GOKOBBIM CTOPOHAM.

Haxo:

ABCD — Tpanenus
BC || AD B__¢
AB =13
BC=6 T
CD=20 -/
B rpanemmio AP M D
BIMCAHA OKPY>KHOCTh

Hatzpre HanGoympimyio wcmanp IPSMOYCOMbHAKS,

BIIACAEHOTO B TPAUEIHMIO.
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Pewenue npaxmuxyma §

1. B oKkpyXHOCTH BOHCAH TPEYTQIbHHNK, ONMMPAIOIMiicA HA TNa-
MeTp. BricoTa, DpoBeNeHHAA M3 BEpPIIMHHI YINIa K JHMAMETPY,
paBHa 30 H JemuT aMaMeTp B oTHomrenmum 4 : 9. Hafiaure
JHaMeTp ONACAHHON OKOMO TPEYroJIbHHKS OKPYXXKHOCTH.

Tano:
OXpyXHOCTH
nAmamerpa AB
CD1AB
AD:BD=4:9
CD =30

AB

H3 ycioBns 3aaqp ACHO, 9TO AJA PEICHHA He MpPMHIHIH-
IBbHO, KAKOE OTHOmeHne paBHO 4 : 9: wm AD : BD, mm
BD: AD.

Hna onpenenennocTd nomoxknmm AD :BD=4:9.

a) U3 coornomernuss AD : BD =4:9 wienyer,
yro AD=4z; BD=9z.

6) Tak kax CD? = AD - DB (cm. Temy «MeTpHueckue o1-
HOIUCHHS B NPEMOYTOIBHOM TPEYTOIbHAKE», cTp. 124),
2

10 302 = 42 - Oz; 3:2=33%=25; =25,

B) 3uauynr AD=4-5=20; BD=9-5,
Torga AB=AD+ DB =20+45=[65].
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2. Xopza, pasHo#t 30, nepneHAUKYIApHA JHAMETPY OKPYIKHOCTH
H geaur ero B orromenuu 18 : 16. Haligure Tpeyrombumk
HaubGonbOrell IIOHIaAH, OMHPAIOIHIICA Ha XOpAy B BIACAHHLIHN
B OKPYKHOCTD.

Jano (oI¥H U3 BO3MOXHBIX BAPHAHTOB MONENMPOBAHHS
ycaoBull 3aga4m): A
OkpyxHocTh quamerpa AK
CD — xopza C B D
CDLAK
B=AKNCD
BK:AB=18:16
CD=30

SACDK

Tak KaK H3 BCeX TPEYIWILEUKOB ¢ ocHosaHieM CD u pepmuu-
HOli, NpHHAIIEKALIEH OKPYKHOCTH, HAMOONBIUMM TIO IJIOLILA-
au ssasercs ACDK, To reobxomumo Raftta Saopk-

a} Ilycte AB =162, BK =18z, AK = 34z.

Tax KaK JAHOMETD, NEepIeHJRKYJIAPHEIA XOpAe, NEJHAT ee
nononam, o CB = BD = 15.

Toras, yautwbad, wro AB - BK = CB - BD, nonyunwm:
AB.BK = CB?, 1.e. 16218z = 152,

P 15 _5va

16-18° 132 8

Tek kak BK = 18z,

mBK=18'58£=454—\/§.

45+/2
SﬁCDK =15- T\/_ = 68,75\/§ (KB. e}];.).

3HaunT 2° =
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Me‘rpﬂ'lecxne OTHOIICHHEA B OKPYXXHOCTH

3.

Cexyumye, Hcxoganpe n3 ogHot TOYKH, paBBsl 24 1 16. BayT-
peHHAA 4acTh HauMeHbIIe#l cexkymelt paera 10. Hafinwre
BHYTPEHEIOK YacTh Jpyrolf cexymel.

JaHo:

OKpyKHOCTD E

AB, AC — cexympe c

EC, BD — xopan
AB =24

AC =16

EC=10 B

BD
a) AE=AC — EC, r.e. AE=16-10; AE =6.
6) AC-AE=16-6=96.
Taxk kak AB-AD = AC - AE, o AB - AD = 96,
T.e. 24 AD = 96, snauur AD =4,
B) DB=AB - AD, .e. DB =24 -4 =[20].

. Cexywada u KacaTe/bHas pasHbl 4 H 2. Haliaure BHYTpEHHIOW

qacTh CeKymet.

Hano:

OxpyxHOCTD A
AB -~ xacaTenvHas C
AD — ceKkymas

CD — xopana

AB =2

AD=4 D

CD

OTMeTnM, YTO ANHHA KacaTebHOH BCErna MeHbINe JJTAHBI Ce-
Kymett.

a) AB? = AD.AC; 2°=4A4C; AC=1.
6) CD=AD- AC; CD=4-1=[3].
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5. Buccextpuca CM tpeyronouuxa ABC pemmr cropony AB
Ha oTpe3kn AM =17 u BM =19. KacarenbHas K onucassot
oKOJIO Tpeyronpauka ABC OKpPYyKEOCTH NPOXOIAT Yepe3 ToY-
Ky C ¥ nepecexaer npamymo AB B Touke D. Halaure CD.

Hano:

AABC

I AB -_ CM

AM =17, BM =19
TC — xacaTeabHasd
K OKp. oxono AABC
B Touke C
(AB)N(TC) =

CD

a) Tax kak yronm Mexay xopio#t AC u kacatenshoit T'C

PaBeH BIMCAHHOMY YIUy, OMHpAIOmEMYCH Ha 3TY XOpAY,
10 LACD = LABC (c. 200).

6) Pacemorpum AADC u ABDC.

Tax ZACD = /CBD
XK ,ADC = 2/BDC|’
0 AADC ~ ABDC.
BC DC
8) Torma —— G = AD
Suaunr, Tak kak CM =1,p, m%=%=%

(no Teopeme 2, c. 85).
19 DC (BC . DC)

CrnenoBsaTeibHO, 7=72D \ac = aD

r) Hssecrro, uro DC? = DB - AD, tne DB = AD + AB
(mo Teopeme 2, ¢c. 200).

Torga DC? = AD . (AD + 36).
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MeTpHYeCKEe OTHOMICHHA B OKPYIKHOCTH

6.

T.AABE 2 |

DC? = AD - (AD + 36)
CnepoBarenvuo, { 19 DC

!

17 AD

AD—E -DC

17
19

192DC? = 172DC? +17-19 - 36DC;
(192 - 172)DC?* -17-19-36 - DC = 0;
36.DC.(2DC —17-19)=0; [CD=161,5].

DC?=—.DC ( -DC + 36)

Buccekrpuca AF yrna A genmr gerbipexyronsauk ABCD
Ha. paBHOOeApeHHbllt Tpeyronbauk ABE ( AB = BE) n pou0
AECD. Paauyc Kpyra, OOMCAHHOIO OKOJI0 TPEYTOIbHHKA
ECD, B 1,5 pa3za Gonbiie paguyca Kpyra, BIIMCAHHOrO B Tpe-
yronbauk ABE. Haliaure oTHOMIEHUE TEPUMETDOB TPEYTOIIb-
mukoB ECD u ABE.

Hano: B E C
ABCD v '

AE =lg;

AB = BFE
AECD — pomb
Roaecp 3 :

Papep
PpsBE

a) Crenaem ao-

NONHUTEJIEHOE

DOCTPOCEHE:

AK=IBE; ‘BM:IAB‘
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6)

Mycrs LBAE =a, AE =a.

Toexk xak AB = BE, To BMLAE, torfa 1,5 spp = NP
(merTp BuMcanHON B AABE OKpPYXHOCTH HAXOIUTCA HA
nepeceueHnn Guccexrpuc, a8 BP C BM).

AC =1, ,p (cBolicTBO AnAroHanelt pomGa).

BM1AFE (PM C BM), ACLED (ceoitctBo pomba).
Torna AOLED, PMI1AFE - cepeauHHbIE NepHCHARKY-
nAPEL.

3uasur, AN, = R 5 pp, T-€ N, — IeHTp onucaHHoR

0.

okoino AAED oKpy:KHOCTH.

AN = AN, (noxaxmre), rorna tak kak AECD=AFEAD,
Ragcp AN 3
T - =
T.aape NP 2
NP a

. Lo 2
T.e.mmm—mna,msmg --—3.

Paccmorpa AABE.

a a(l +cosa)
re Fasse= oo te=—oq

Paccmorpam AECD (AE = EC =a).

ED=2.Ec-sinf2'-, re. ED = 2asin%,

TOroa PAE‘CD =2a (1 +sin%) .

2a(1+sing-) ‘ pAECD‘_2 (1 +sin%)oosa

l+coea) ' P - 1+cosa
e AABE

Pppep _
PpaBe

2 3

Pasop _ 2 (1+3) 3 =El.

SuaywT,
" Ppapr 143

2,
Taxmoosa:l—2sin22,moosa=l—2-(g) =%.
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MerprgecKue OTHONICHRS B OKPYKHOCTH

7.

OxpyXHOCTb BIMCAHA B Tpanemuio ¢ GOKOBRIMH CTOPOHAMM,
paBEbIME 13 u 20, # oguuM @3 ocHOBaHM, paBHbM 6. Hall-
JANTe HANGONBOIYI) IUIOMaAbh OPAMOYTOIBHHKA, BIHMCAHHOTO
B TPANEIHEI), CIH ABE €ro BEPIUMHE NPHEANIEXKAT OCHOBA-
HUIO, & ABe APYrEe GOKOBLIM CTOPOHAM.

Hano:
ABCD - Tpanenma B c
BC || AD
AB =13 K
BC=6

CD =20 ] /
B Tpanemmo . AP M D
BIIHCANA OKPYKROCTD

HaftanTe HaupbOnBImyIo OIOMAAL OPAMOYIOILERKA,
BIINCAHHOTO B TPAIENHIO.

Jna Toro 9TofH B 4eTHPEXYTOIHLHAK MOXKHO OBLIO BIHCATH
OKPY)XHOCTh, HEOOXOZMMO ¥ JOCTATOYHO, YTOOM CYMMEI CrO
NMPOTHBONIVIOMKHEIX CTOPOH OLLIM PABHEL

a) Tax XaK B TPAICNMIO MOXXHO BIHCATH OKPYXKHOCTB, TO
AD+BC =AB+CD, spaunt 20+13=6+AD, AD=27.

K T

B, |G,
AP M D

Hononuurensnrte mocrpoenns: BB, 1 AD, CC,1AD,
Honoxum AB, =z, orja C\D=27T-6—-2=21-=x
AABB, : BB} =13% — 22
ADCC, : CC} =20% - (21 — z)?
torga 132 — 22 =202 — (21 — )2, re. 2 =5= AB,.
Ci,D=21-gz, re. C;D=16.

B) HS BB]_ == CC].‘J
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2) Tyers AP =t (0<t<5).

BB, 12
Us AABB;: tg(A)= 5l =,
anaunT PK = AP -tg(ZA), T.e. PK—-15—2t
_CD_16_4
Torga MD = MT .ctg(<{D), Te. MD—}; »§=}§t.
Tak kak PK = MT, To
16 5t+ 16t 135—-21t 3
PM=27—t- 2t =21-—— =" _5(45 7t).
12 3
D(t) = [0;5]
t -+t 45 3
tp = 12 2 rme t, = 0; ty= % =65
3 S
3manto—3 E[O 5], roraa i
1043
3

- * 1
=g w2 7 "% ol..L.
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MeTpHYeckne CTHOWICHNA B CKPYXHOCTH

Tpenuposounas paboma 8

10

20

6.

W3 pepiMHBl NPSMOro YIjla TPEYIOJbHHKA, BIHCAHHOIO
B OKPY?KHOCTb, ONYINEHA BEICOTA HA THIIOTEHY3Y, IPHYEM Bhi-
coTa B 3 pasa Gosbllle HAMMEHLINETO U3 OTPE3KOB, HA KOTO-
Pbl€ OH@ JEJNAT TMOOTeHy3y. Paauyc BNMCAHHON B Tpeyronk-
HEK OKPY>HOCTH pageH 2. Haliziute auamMeTp onucaHHOM OKo-
JIO TPEYTONbHAKA OKPYXKHOCTH.

Xopaa, nepneHINKyNIpHaA AMAMETPY, AEIMT ero Ha YACTH,
HAAMeHbIIaA M3 KoTophix paBHa 10. Hailigute TpeyronbHMK
HAROO/Ib e NAOWIAIM, ONHPAIOLUIMHCA Ha XOpIY M BIHCAKHEIR
B OKPYXHOCTL panuyca 25,

CymMa ceKympX, NpOBEJEHHEIX K OKPYXXHOCTH, paBHa 50,
& OTHOmEHHEe HX BHemHuX uacteit pasHo 3 : 7. HaliauTe nan-

MEHBIIYIO CeKYINYIO.

K okpy>kKHOCTH B3 OHOI TOYKH NMPOBEJEHBb! CEKYILIAA H KACA-
reabHadA. OTHOIIeHHe BHeIIHeH JacTH cexymel K BHyTpeHHe#
paBHO 4 :5. Ha#tauTe cexkylrymo, eciiH KACaTeNsHaA pasHa 12.

Oxkpy>xHocTH pamuycoB 13 m 20 COOTBETCTBEHHO € IEHTPS-
mu O, u O, xacaroTcd BHemHuM ofpasom B Touke C.
A0, u BO, — mapannenbHHe PaIUYChl STAX OKPYXKHOCTEl,
npugem ZAQ,0, = 60°. Hatizure AB.

B tpeyrombnnke ABC mnzpecTHW cTOpoHM: AB = 14,
BC = 18 u AC = 20. OKpy>XHOCTb, IPOXOAAIIAA depe3 TOY-
xau A u C, nmepecexaeT npamuie BA u BC cooTsercTBeH-
HO B Toukax K n L, OTIMYHEIX OT BepIMH TpPeyIOILHHAKA.
Otpesok KI, xacaercss OKpY>KHOCTH, BIMCAHHON B TPeyro/ih-
nak ABC. Haftnure ammny orpeska KL,
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Tpenuposounas paboma 3. Modeauposanue ycaosutl

1.
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V3 BepmmHR nIpSMOro yYIJIia TPEYTOIBHUKA, BIOHCAHHOIO
B OKPY?KHOCTB, ONYIIEHA BHICOTS Ha MMIIOTEHY3Y, IPHYeM Bhi-
cota E 3 paza Ooabllle HAMMEHBLIIETO H3 OTPE3KOB, HA KOTO-
pbie OHA JeJMT TANOTEeHy3y. Pammyc BmmcaHHOl B Tpeyroib-
HHK OKPYHOCTH pabeH 2. Hafitare quaMerp oNMHCAHHON OKO-
JI0 TPEYTOJIbHUKA OKPYKHOCTH.

Hauno:

AABC pnucal B OKpY»XHOCTb

CD1AB (AB — auamerp) A 3
CD=3BD

TunsBc =2

AB

Xopnta, epnesARKY/IAPHAS ANAMETPY, DeJUT €ro Ha YacTH,
HaUMEHbMasd u3 KOToprix papHa 10. Halfinnre TpeyroibHmK
BanOonbiiel MIomaan, OTIEPAIOIIANCA Ha XOPAY ¥ BOIMCAHHBIN
B OKPYKHOCTB paguyca 25.
Hano:

OxpyxHOCTh

A, K,D,C € okpyxBocTu
CD1AK

Ry, =25
AB =10

SacpK,

CyMMa CeKyIuX, MPOBEJEHHKIX K OKPY>XHOCTH, paBHa 50,
a OTHOINIeHHe HX BHEMEHX dacTelt papHo 3 : 7. Haliiantre nan-
MEHbIIY CEKYILYIO.

,(Z)[ano. c D,
KPYXHOCTh

AC,AB — cexymue

AB+ AC =350

AD:AE=3:7

HaliTu HAUMEHBITYIO CEKYMYIO.
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4.

K OKpYy:XHOCTH M3 OJHON TOYKH NPOBEIEHE CEKYIIAS H Kac-
TenbHaA. OTHOMeEHNe BEEMHEN Y5CTH ceKymeH K BHy TpeHHeH
pasHo 4 :5. Hafinnte cekymyo, ecu KacaTesabHas pabaa 12,

Hauo:
OkpyXHOCTS
AB — xacarenbHasa A
AD — cexkymas
DC — xopaa c
AB =12
AC:DC=4:5
D
AD
AC

OkpyxrocTn paamycoB 13 u 20 COOTBETCTBEHHO C HEHTPa-
M O; m O, Kacelrca BHemrHUM ofpasomM B Touke C.
AO, u BO, — napannesbHAEe PAgMYCH STHX OKpYXKBOcTell,
npudem ZAQO,0, = 60°. Haltnure AB.

Jago:

Oxp (ry), ry = 13 = 4O,
Oxkp (rg), rg = 20 = BO,
A0, || BO,

Oxp (ry) Nokp (ry) = C
BHemAMM ob6pasoMm
ZA0,0, = 60°

AB
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6. B tpeyromshuke ABC wu3BecTHH cropounl: AB = 14,
BC =18 1 AC = 20. OKpyXHOCTH, DPOXONALIAHA Hepe3 TOY-
kn A u C, nepecexaer npamele BA n BC coorsercrsen-
HO B ToYKaX X M L, oTIMYHBIX OT BEpIIMH TPEYTroJIEHHKA.
Otpeaok KL xacaercs OKPY»KHOCTH, BIMCAHHON B TPEYrOmb-
HuK ABC. Haiimure mmuny orpeska K L.

Hano: B
AABC L
AB=14 K

BC =18

AC =20

A€ okp(r)

C € okp(r)

Oxkp(r)N AB = {K; A}
Oxkp(r}NnBC = {L;C}
Oxkp(r;} — OKDYXHOCTB,
prnucannas B AABC
KL xacaerca okp(r;)

KL

IIpnmeyannme. OTMETHM, 9TO 3TO TOJIBKO ONWH M3 BOSMOXK-
HBIX deprexelf, OTPAKAIONIMX, YBH, HE DOJHOCTHIO BO3MOMK-
Hble BAPHAHTH pemeHms 3anadu. HecnenoBanue u pemenne
6yIyT pPacCMOTPEHBI MO3MKeE.

HanomanMm, wro {K;A} ofosHataer MHOXKECTBO, B JAHHOM
city4ae, cocrosimee n3 Apyx aiementoB — K m A. Ilonpo6-
nee cM. KHury A, X, Hlaxmeltcrep Muoxxectsa. @Oyuxmun. [lo-
cnenoparentHocTd. [Iporpecenn. CII6.:-M.: 2014,
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Pewerue mpenuposouroti pabomu 8

1. H3 pepmmiHL HPAMOTO YIVIB TPEYrOJbHHKA, BIMCAHHOTO
E OKPYXXHOCThb, ONYIIEHA BLICOTA HA THIIOTEHY3Y, OPpHIEM Bhi-
cora B 3 pa3a Oosbile HAHMMEHLIIETO B3 OTPe3KOB, H3 KOTO-

pbie OHA IeNHT THNOTEHY3y. Pamuyc BOHCAHHON B Tpeyrojis-
HYK OKpYHoCTH papeH 2. Hattnure apamerp ommcanHoli oko-
JIO TPEYTONILHAKA OKPYKHOCTH.

Hano:

AABC BnucaR B OKpPyXHOCTb

CD.1AB (AB — punamerp) A $18
CD =3BD

TeraBc =2 U

AB

a) Ilyets BD =z, torna CD = 3z.
Tax xak CD? = AD . BD, 10 922 = AD -z, 3HaumT
AD =9z (3> 0).

6) 1. CB=+CD ¥ BD?, CB=./(3z) +2%=10z.
2. AC=vADI+CD?;, AC=/(9r)+(3z) =310z

) 1 Spamc = 5AC -CB;

SAABC=%'3\/1_027'\/EI=%°10I2=15$2.

2. P =310z + v10z + 10z = 4y/10z + 10z =
= (4V10+10) 2, Te. p= (2V10+5) z.
S 15z

O
3. ‘l‘.=?, 3HAYIHT rnAABC=m’HO rnAABC=2’
2{2/10+5
Toraa 152 =2 (2v/10 + 5); m=-——£—-\-/--1_5-:|-—-—2—.
r) AB =10z (AB = AD + DB),
10-2-(2v10+5) [
re AB= " _§(2J1_0+5).
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2. Xopaa, mepneHARKYIADHAS AAAMETDY, AT €ro Ha JacTH,
HaHUMeHbIIad B3 XoTophix papHa 10. Haliaure TpeyronbHuk
sanbonpmell mnomaan, onHpaIonIMitcs Ha XOPIy K BOKCAHHELN
B OKPY?KHOCTb paguyca 25.
Ha#o:

OKpyXHOCTH
A, K, D,C € okpyxHocTH
CDI1AK

Rpos=25
AB=10

C B D

L |

SACDK pus

a) AK=204; AK=2-25=50.
BK = AK — AB; BK =150-10=40.
6) Tex xax AB-BK = CB?, 10 10-40 = CB% CB =20,
suaaar CD = 40.
1
B) Sacpk = 5CD - BK;

1
Sacpx =75 40-40= (xm-en.).

3. Cymma ceKymuX, NpOBeiIeHHBIX K OKPYXHOCTH, paBHa 50,
& OTHOILIEHHEe HX BHEIMHWX 4dacTtell papHo 3 : 7. Halinure Han-

MEHBIIYIO CEKYHIYIO.

Han0:
OxpyxkHOCTB c D
C,E, D, B € oKpy:XHOCTH ‘;

AC,AB — cexymme
AB + AC =50
AD:AE=3:7

Haiity HAEMEHBITYIO CEKYILIYIO.
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MeTpidecKne OTHOECHHS B OKPYKHOCTR

Tak K COOTHOEHAE ANWH BHENTHEH YACTH CEKyNIAX He Io-
BODHT O COOTHOIMEHAH JHHWH CAMAX CeKyMmX, TO Heobxoammo
BEYACTHTH JJIHHBI OOEAX CeKymupX H BRIOPATH HAUMEHBOIYIO.

a) Tax xak AC-AD:AB-AE,-TOAB=AC.£2,

T. €. AB=AC'--$.
3 10
6) AB + AC = 50, Torzma -7-AC+AC'= ——7—AC":5O;

[AC=35]
Bropas cekymas | AB = 15|, T.e. ona — HaumeHnnmas.

K oxpyxHO0CTH B3 OHON TOUKU NPOBENEHK CEKYIMAd M KACA-
TenrHad, OTHOMEHME BHERTHEN YACTH CeKyInel K BHyTperach
pasHo 4:5. Haltarre cexymyro, ecsm kacaTenbBas pasH2 12,

Hano:

OKpyxHOCTH

AB — xacaTennHas & A
AD — cexymasn ¢
DC — xopaa

AB =12

AC:DC=4:5 D

DC

AD

Ilycrs AC =4z, a DC = 52.

a) Tax xax AB?= AD-AC, 10 122 = (4z + 52) - 4z, 3maunr
12=6z, T.e. =2,

6) AD = AC + DC =9z, Torpa AD=9-2=[18].
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5. OxpykuoctH pagmycoB 13 m 20 cOOTBETCTBEHHO C LIEHTpa-
mMa O] ¥ O,, kacaloTcd BHemHHM oOpazom B Touke C.
A0, m BO, — napaurenbHele paTHychl 9TAX OKpyXKHocTel,
npuaem ZAQ,0, = 60°. Halinnre AB.

Cotyait 1

Hano:

Oxp(r,), , = 13 = AO,
Ol{p (‘."2), Yo = 20 = BO2
A0, || BO,

Oxp(ry) Noxp(ry}) =C
BHEIHUM 00pa3oM
£ZAO,0, = 60°

A n B B ogno#t nomy-
IIOCKOCTH OTHOCATENHHO
HpﬂMOﬁ 0102

AB

Quesnago, yro Touku Oy, O, v C neKAT Ha OTHOHK TpAMOL.

Boamoxxus apa onygas., PaccMorpAM nepBslif, Korma TOYKH
A 1 B nexxat B 0ZHON NONYILIOCKOCTH OTHOCHTENHHO MPAMOHT

0,0,.

IIycrs orpesok AM mnapannener orpesky 0,0, (Touka M
nprHannexnT pamaycy BO, ). Torna 0,0,M A — napanne-
AOTpaMM:

AM = 0,0,=33; OA=0,M =13,

LO,MA = LAO,0, = 60°.

B rpeyromeuuke AM B:

MB=7 AM =33 /AMB =120°, orkyzma

AB = /JAM? {1 MB? —2. AM - MB - cos(ZAMB) =[37].
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MeTpruecKne OTHOIEHNSA B OKPYKHOCTH

Cnywyaif I1

Jano:

Oxp(r,), r, =13 = A0, .
Oxp (ry), r3 = 20 = BO,
40, || BO;

Oxp (r)) Nokp(ry) = C
BHeIrHNM obpazoM
LAO,0, = 60°

A u B B pasHBIX noay-
MJIOCKOCTAX OTHOCHTEIBHO
npamoit 0,0,

AR

Bo BropoM citydae ToukE A H B JieXXaT B pa3HBIX NOMYILIOC-
KOCT#X OTHOCHTeNIbHO nmpaMolt O, 0,.

QOtpeaok AM napannenen orpesky 0,0, (touxa M Teneps
JIEXUT Ha NPOSODKeHUN pamuyca BO, 3a touky O,), cie-
zosaTensno, 0,0,MA — napamnenorpaMM. AHAIOTHYHO:

AM = 0,0, =33; O,A=0,M =13;
LO,MA = LAO,0, = 60°.

B Tpeyromsurke AMB umeeM:

MB=33 AM=33; ZAMB =60°,
3HAYMT, TpeyronbHuK AMB — npapribHE,
a smaunt, AB =[33].

Orper: AB =33 wm AB =37.

. B Tpeyromeanke ABC wuseecTHH cropoHe: AB = 14,

BC =18 u AC =20. Oxpy»HOCTb, IPOXOAAIIAS IEpPe3 TOY-
xu A u C, nepecexaer npamsie BA u BC cooTBeTCTBEH-
HO B TOUkaX K ¥ L, OTNHYHBIX OT BEPIUHH TPEYTOILHHKA.
Orpesoxk KL KacaeTcst OKpY>KHOCTH, BOMCAHHOH B Tpeyroyb-
auk ABC. Haiinure amuny orpeska KL.
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Hano: B
AAB L
AB=14 x

BC =18
AC=2
A €okp(r)
C € oxp(r) A c
Oxp (r) N AB = {K; A}

Oxp (r) N BC = {L;C}
Oxkp (r;) — oxpyxmocrs,
pricarHas B AABC

KL xacaercs okp {r;)

KL

a) Ilycrs o6e Toukm K m L JieaT Ha CTOPOHAX TPeyroih-
HUKA.

Yersipexyronseuk AKLC -~ snucaHHRI,
cneposarensio, LKAC = 180° — LKLC = LBLK
(£ZKLC + Z/BLK = 180°).
3nawnt, AABC nopoen ALBK, Tax kax yron ABC ~
obmpui,
ITycrs koadpdmumenT nonotus paser k, Toraa
BL = kAB, BK =kBC, KL =FkAC.
CyMMBI TPOTHBOIIONGKHEIX CTOPOH ONMHCAHHOIO 9eTHIPEX-
yronsauxka AKLC papnmi
AK + LC = KL + AC;
AB(1-k)+ BC(1 k) = AC(1 + k);
k= AB+ BC - AC
AC+ AB+BC’

IoacTarraa H3BeCTHBIE JUIMHEL CTOPOH, HAXOINM:
b= 14+ 18— 20 _ 3

144+18+20 13
Caenosaremsno, KL = -%AC =

§0
13|




Merprueckne OTHOIIEIMA B OKPYKHOCTH

6) O6e Touku K u L He MOTYT JEXKATH BHE TPEYTOILHMKA
ABC, TNockonbKy B 3TOM crydae orpesok KL me moxer
KACATHECH BIHCAHRON OKPYACHOCTH.

' 3nagnT, no KpaliHefi Mepe 0AHA M3 3TUX TOYEK JIEXKHT
HA CTOPOHE TPeyTOJbHHUKA,
Ilycre Toukse K meXkur HA MPOAGDKEHAM CTOPORH AB.
B .

¥romm AKL u ACL papnsl, DOCKOIBKY OIOHPAIOTCS HA Of-
HY Ayry. 3HAuUAT, Tpeyronbuauk ABC nonofen Tpeyroms-
muky LBK, tak xax yron ABC — ofGmptl.

Bonee roro, 057 OIHCAREl OKOIO OTHOR B TOH e OKPYX-
moctd. CrnegopaTensHo, xoadpumuent noaobusa paseH 1,
10 ecTp TpeyrobEnku LBK u ABC pasR, nosromy
KL= AC =[20].

3amernm, aT0 BK = BC > AB, u Touka K peficrsa-
TEIbHO JIEXKUT HA OPONO/DKEHHN CTOpPoHm ADB.
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B) Ec Touka L aexuT ma nposoxenwn croporm BC,
1o BL > BC. Ho paccyxaaa aHANOTHIHO NPEALIAYINEMY
caydaio, nonydaeM BL = AB < BC. Ilpumnn x npora-
BOPETHIO.

3uayuT, Takol ciyualt He focTUTAETCH,
B
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Ynpaosicuerus na zomosnxr wepmesicaxr 2
(nosmopenue)

1. Hano:
AABC
LB = 156°

LAOC

£BDC =100°
£ZBCD = 10°

£BAC

3. Haso: A
AABC
£BOA = 106°

LACB

A D C

o
a

4. Hano:

AABC N
LABC = 48° G

LAOC

5. Hano:
AABC A,
ACL1BC 0
ZAOB N
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6. Jano: B
AABC
LAOC + LABC = 144°

LAOC

7. Hano:
AABC
ZBOA=2(LACB) A

ZACB

8. ,Z[tmo: B C
ABCD — napan-

NENOTPAMM
KeAD

ZBKC A K D

9. Hano:
ABCD — napamlenorpauu
ZABB, — /DCC| =
£LZBAD
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Me'rpnqecmte OTHOINEHHA B OKPYXKHOCTH

10.

11.

12,

13.

Hano:
ABCD — napainenorpamMm B C
LBKC =57

BM1AD

KeBM K

ZABC

Tasio: B M _C
ABCD — Tpanmemusa
AB = DC

T M,P,K—
TOIKH KACAHHSA

BT =2

AK =8

S ABCD

Hano: B C
ABCD — Tpamenusa
AD =25
AB=15

8 ABCD

HaHo:

ABCD — tpanemus
AB=BC=DC=8
AD =16

a) Sascp
6) AC
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14,

15.

186.

17.

Hano:

ABCD — pou6

AC =16
DB =12

SABCD
) BR1 DRy

Hamo;
ABCD —
Tparlerus
AD =128
BC =16
AC =17

BD =39

SABCD

Hano:
ABCD —
Tpanenys
AD=11
BC=17
AB=5

DC =3

Sapep

Jaso:
ABCD —
TpaltelHst
AD =20
BC =10
AB=38

DC=6

S ABCD

B
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B C

18. HJano;

ABCD — Ttpanmenus
AC =BD =42
ZCAD = 45°

SABCD

19. Haxo:
ABCD — rpanenmus
AB =DC 0
AD =2
BC =12
ACLDB

SaBco

20. Hawno:
ABCD —
TpaIenas

BC =10

AD =20

SABCD
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Bauy-camocmosmeanvivie pabomot

Bapuanr A

1.

JlaHo:
AABC

ZA=120°R, = Jﬁl

BC

. HaHo:

AABC
AB = BC
LA=o;r, =2
AC

. Hano:

AAB
ZA=25°
AB = BC

LABC

. Jano;

AABC
LB =90 LA=13°
BP1AC

LPBC

.
- .

AAB
LB=90°LA=a
BP1AC

AB =5

PC

6.

8.

9.

10‘

Hamno:

AABC

ZB =9%0°
BP1AC
BP=6; PC =4

AP

. Jamo:

AABC
AB=38
BC =6; AC=10

ZB

Hanro:

AABC

OD1AB

OK1BC; OP1AC
r,=0D=0K =0P
AD=5;CK =4

AC

Hano:

ABCD — tpanemnsa
AD | BC; BK1AD
AB = DC

BC =10; AD = 16
AK: KD

JaHo:

ABCD — Tpanemus
AD | BC; AC =BD
(4C; BD) = 40°
ZBDA




Merpryeckue OTHOMENHE B OKPYXHOCTH

Bapuanar B

. Hano:
ABCD — poMmb
LA =30°

r =3

BK

. Jano:
ABCD — rpanenus
BC || AD
AB=DC
LA =60°

=3

HaiiTu cpemmioio auamo

. Jano:

ABCD

ACNBD =0

OA=8; 0OC=3;, OB=2

. Hano:

AABC
LB =90% myp = 10
AC

. Hagpo:

AABC
4B =120°
AB=2,BC=3

AC?

. Jano:

AABC

LB =90%r =4
AB + BC =30
AC

. Jamo:

ABCD — tpanemas
AD || BC; ZA = 90°
AB=12; BC = 4

ABCD snucan B OKp. AD=9
BD DC
. Hano: 10. Jano:
NABC ABCD — rpanenms
AB =12 AD | BC; AB = DC
BC=5 AC =10
sin (ZC) =0,8 ZADB = 50°
sin (£ A) BD; £ZBCA
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Jabopamopras paboma 4
BapuanTel (1-6)
Jns Tpeyronsanka ABC, B
rae BD1AC, mo TpeM AaHHEIM
H3 TaOAHIE HARAHTE BCEe OCTAJIBHAE,
A D C
1 2 3 4 5 6
AB 7 26 14
BC 24 28 7
1 2
cD 23§-5- 16,8 46'{5'
24
AD 3,3 1-2-3 13,2
BD 6,72 11%
sin (£ZB)
24
cos {£C) %
23 3
R,paBc 4,0625
TsAABC
Mpe
lac
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BapmanTix (7-12)

Jns rpeyromsiuxa ABC, B
rae BDJ1AC, no Tpem AaHHMM
13 Tabmuel Haltnure Boe OCTANBHEIS,
A D C
7 8 9 10 11 12
W
AB 13 6,5 14
BC 48 24 14
CcD 4,2
AD 3,92 1,96 6%
11
BD 13—
325
. 12
3 3
tg (£A)
1
R, aaBc ST
T2 AABC
Mmpe
lac
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Cpeaane BeJIMIHHEI

MoxkHO anreOpaM4ecKn ACKA3aTh CEPHIC HEPABEHCTB.

2
2 < Vabg ‘”’bgﬁa ul AN
2+¢ 2 2

a

Ho 3T cooTHOWmIeHNs Grinp m3BeCTHE eme gpeBHMM rpekaM. H mo-
JIy9EHH OHW GHIIM H3 reoMeTpHYecKuX coobpakeHuil, TaK Kax al-
rebpa Torgg ele He GbIJIa CO3MAHA.

Ilycry ABCD — Tpanemus, tae AD =a, BC =5

B b ¢
w/ \9\/\:\?
pa AW
Y A ~— }
A a D
Torna;
LMN=12 =2 =2 0emN; MN|AD.
aptse sty ¢
2. MyN, = VAD - BC = vab; M;N, || AD;
3. M2N2=AD';BC=“;"’; AM,=M,B; DN,=N,C.
2 2 2
4. M3N3=\/AD ;‘BC z\/“ ;‘bz;

SAMaNsD = SMsBCNs‘
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2 2ab

+ % a+b
quces ¢ u b (MaM ocHOBaHMIt Tpanemum).

MN =

Ha3pIBacTCA CPeOHHM IMAPDMOHHYECKHM

=) L

M N, = Vab Ha3bIBEETCH CPEeHMM reOMETPHYECKHM YHCEN &
u b (wm ocHOBaHHY Tpamelmu).

a+b
M,N, = )

a ¥ b (w1 ocEOBaHMN Tpaneuun),

HA3ZBIBAETCA CPEAHHM apHMeTHYESCKHM TAceN

MiN; = 3%—- HA3BIBACTCH CPEAHMM KBAIPATHYHBIM 9HCeN
a n b (mm ocHoBaHmit Tpaneumn).

IIpumeuvanus. 1. Korga Mer BemieM peds 0 CpeIHNX BeJIMYMHAX
B TeoMETpHYeCKOoH WHTEPIPETAIMM, eCTECTBEHHO, HMEIOTCH B BH-
By AnuHBL OTpe3KoB (To ecTh mof AB NoHMMAaeTCH JUIAES OTpe3-
ka AB). Ilo yMOT9aHUIO TOBOPATH 06 5TOM AONONEMTEILHO MBI
Jiajiee He OyieM, HO TO BAXKHO NMOHMMATH.

2. O4eBMIHO, YTO BCE COOTHOIIEHHS O CPEIHUX BEPEHl B MpHMEHEe-
EHA K moboli Tpanenun.

HoxkackeMm copMynUpoBRaHHBE COOTHOIICHHUS.

1. JokaxxuTe, 4TO OTPE30K, MAPAJICNBHEIN OCHOBAHHIO Tpare-
LA, TPOXOOSIOMA 4Yepe3 TOYKY IepecedeBAs ee AMaroHaselt
M coepuHsIOMMY GOKOBHE CTOPOHH!, SBJSETCH CPENHHM Iap-
MOEHWYECKHM OCHOBaHMI TpamelHu.

Jano:

ABCD ~ Tpanenus
BC || AD

MN || AD

ACNBD =0 — Touka
nepecedyeHAs AHAroHaxeH
OeMN

AD=a
BC=b
MN = 2ab

a+b
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a)

6)

Pacemorpum AOBC, AODA.

ZCBO = LODA
Tak xak |ZBCO = LOAD , o AOBC ~ AODA,
£ZBOC = £DOA

AD " OD 40 o
Pacemorpum AABC, AAMO.
Moxso nokasats yro AABC ~ AAMO,

ror BC AC
Mo~ Ao’

AC AO4+0C A0 OC ocC b
=" 40 ~awtao-'taw=lta
BC b BC ba

3HaHHT'ﬂd.—O—1+E MO—I:—E—G_'—b‘

Pacemorpum ADBC, ADON.
MoKHO aHANOMMYIHC JoKa3aTh, uto ADBC ~ ADON,

o ON _ 0D
oA BC T BD
OD_ oD _ 1 _ 1 1 a
BD BO+OD BOOD ™ BO 47 b 1" a+¥
ON ON a ab
= N = .
st g = = e ON T ohn
ab ab
Taxmoﬁpaaou,OM—a+bnON—a+b.

3aaunt OM = ON, T e. TOUKA OepeceyeHHd AuAroHaIel
memar MN || AD nononam.
2ab 2

CHeAOBaT&JIBHO,MN——_:—Em “%-f-%. :

9T0 U ecTh CpeqHet rapMOHHYCCKOE THCENRX 4 H b.

Hrak, MN — cpemmee rapMOHHYECKOE OCHOBAHHIA Tpa-
TIeIIHH.
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. Cpeneue BerauHb

2.

JIOKaXKHTe, UTO OTPE30K, MAPANICIALHBIA OCHOBAHUIO Tpane-
UMH H gensmouit ero Ha gse nogobHBIe TpanelpH, SABISETCH
CpeIHBM TreOMeTPHYeCKHM OCHOBAHHA 3TOH Tpamelwu.

Hagro:
ABCD B b C
BC || AD
PK || AD 2/ \ K
APKD ~ PBCK
AD=a
BC=b

A a D
PK = +vab

AD PK

anagnr PK? = AD . BC.

Torna | PK = vab| Ha3biBaeTca CpeoHMM TeOMETPHYECKHM
yacen a A b, n.e. PK — cpemree reoMeTpHYecKoe OCHOBA-
HHIf TpaIelHn.

. JdokaxknTe, UTO OTPE30K, COSAWHIIONMN cepeAHH GOKOBBIX

CTOPOH TPaNmclH, ABIACTCH CPELTHHM a.pmbmemqecxm €€ OC-
HOBaHWI,

Hano:

ABCD
BC | AD ' X
AL = LB, AD =a L T

DT =TC,BC=5% // \
_ a+b

LT 3
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a) IIposepem gononemTennnoe nmocrpoesme: BD,, rme D,
npuragnexut npsmo# (AD) u T € BD,.
: b

6) Paccmorpam ABCT u AD,DT.
1. CT =TD no ycnormio;
2. L1 = /4 (BHyTpeHHEe HAXDECT JICKANIHE YIJH);
3. 43 = £2 — BepTHKAIbHHE,
U3 1-3 enexyer, yto ABCT = AD, DT,
sue'mr BC = DD, =b n BT = D|T.

B) Paccmorpam AABD,.

LT — cpepnss mumma AABD,, apaurr LT || AD. Jo-
KaJ)KHTe 3T0T (akT CAaMOCTOSTEINBHO.

LT = EADI, B0 AD, = AD+ DD, =a+b,

a+b
2 e

Te. |LT =

9T0 B Ha3MBaeTCH CpeAHHMM APHPMETHYECKHM WHCen
a b

Taxum obpazom, LT — cpemmee apupmernieckoe ocHO-
BAHHH Tpaneumun.
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4. B Tpanenmy oTpe3oK, napaJUie/IbHKY OCHOBAHMIO U NeJismmii
ee Ha Jipe Tpanely, papHue Mo NIOMANK, sslskeTcsS cpeRauM
KBaOPa&TUIHLIM €€ OCHOBAHWI.

',ILa.no:

ABCD B b c

BC || AD

EF || AD

SagFp = Sgpor E P

AD=gqa Ol B,
y: B; ¢ D, D
,a2+b2
EF = 2

a) 1. TIporesem pomonmurensaoe mocrpoenne: BD; || CD,
rae D, € (AD).
BD,NEF = B, — rouxa nepeceuerms EF w BD,.
BB,1AD; BB,NEF=0.

2. Torna BC = BoF = DD = b;
EB, =EF - B,F=EF -
AD, =AD-DD=ga-b;
BB, = OB+ OB,.

AD+ EF a+ EF
6) 1- SAEF.D:T'OBl: 2

EF + BC b+ EF
Sgpor=——4 — 'OB=——

Tex xkak Sgprp = Sgper) TO
e+ EF b+EF_

2
b+EF OB,
a+EF OB’

. OB]_;

OB.
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2. Paccvorpam AABD,, AEBB,.
Moxro poxasarTs, uto AABD, ~ AEBB,,
EB, AD, e EF-b_  a-b
OB BB,”" = OB OB+ 0B,
OB+0B, a-b
OB ~ EF-V
OB, a—-b OB, a-b,

Toraa

v B =FEF-b OB _EF-b ¥
0B, a-EF
OB~ EF—b
OB, b+EF

3 OB ~ a+EF =}b+EF=a—EF

"OB, o—EBEF|™ q+EF EF-b
OB EF-b

(EF +b)(EF —b) = (a + EF)(a — EF)

2

(BFY: — 1% = - (BFY; (8P =222,

’_2
EF = a;-b’ — 9T0 M IAS3LIBAETCH CPEXHEM

KBAJPATAYHRIM 9HCEN ¢ | b,
Taxum obpazom, EF — cpenuece KBaApaTHIHOE OCHO-
BaHAENH TPAICIMA.

, 3HAYHT
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Cpennvie BeIAYHER

IIpaxmuxym 6 (pewerue aadan
¢ UCNOABIVBAHUEM CPEOHUT BeAurut)

1.‘

3.

5.

B Tpanenmy mpoBefeHN B2 OTPE3KS, NAPAJUIETIERBIX OCHOBA-
HMIO B coeqmastomux 6okoBre cTroponn:. ONMH U3 HUX, DaB-
HeIH \/7, JEAT TpalleMio Ha e NoA00HkKE Tpanenun, a Apy-
roit, papnsill 5, AeNWUT Tpanenqio Ha OBE TPANEIHH, PABHEIE
no nnomany. Haliaure oTHOmEeHMe OTPE3KOB, 18 KOTOPBIE Je-
naT GOKOBYIO CTOPOHY AAHHBLIE OTPE3KH.

B Tpamenuu quaroHanM nepeceKaloOTCA B TOYKE, Yepe3 KOTO-
PYI0 NpoOBEAeH OTPE30K, COeAMHAIONMI? GOKOBEIE CTOPOHBI NA-
pasutensao ocHoBanmio. OTHOmMEHME Miomalell TPeyroNsHu-
KOBE ¢ BePIIAHOA B TOYKe NepecedeHAA ¥ OCHOBAHAIMHE, PABHEI-
MH OCEOBaHHAM Tpanenmn, pasHo 9:1. Hadizare oTHOmenHs
nnomanell Tpanernnil, Ha KOTOPLIE REJHT HCXOAHYIO TPAISIHID
JaHHEI OTPe3oK.

JBa napaJeNbHLX OCEOBAHMIO TPAIEIHA OTDE3Ka, COSRUHA-
omae 6oKOBhIE CTOPOHBI, paBHH 1,75 M 5. OaaH U3 HAX Hpo-
XOOET depe3 TOUKY NepecedeHHd AuaroHanell, a apyroit nemmr
Tpalleldl0 Ho, JBe TPanelyH, PaRHbe No Iwiomany. Busicanre
OTHOIMIEHNE OTPEIKOB GOKOBOI CTOPOHE!, HA KOTOPYIO JCJAT ee
ZBa JAHHEIX OTPE3KA.

B Tpanenum npomefieHn ABe NapaJUIe/bHEIX OCHOBAHMIO OT-
peska. OguH IpoXoRMT Yepes TOYKY NepeceucHus auaronaet
u pasen 1,6. dpyroil, paBanil 2, AenuT ee Ha Jse noAobnue
Tpanemua. HaliauTe oOTHOmMEHAR OTpe3KoB GOKOBOR CTOPOHDI,
Ha KOTOPhIE ee JEJAT ABA OTPE3KA.

B Tpanemunm Touka nepecedeHns AEArOHAJIEH SIBJISIETCH Bep-
mMHON ABYX TPEYTOJLEHMKOB, OCHOBAHMS KOTOPLIX €CTh OCHO-
BAHHNSA Tpalequil, IUIOMAaA® KOTOPhIX OTHOCATCH Kax 81 : 16.
Haftaure oTHOmMEeHNe mIomMaAett DONOOHEIX Tpanenuit, obpaso-
BAHHRIX OTPE3KOM, NAPAJJIEILHEM OCHOBANHIO.
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Pewenue npaxmuxyma 6

1. B Tpanenun npoBeeHB JIBA OTPES3KA, NAPAJLIENBHBIX OCHOBA~
HHIO ¥ COeIMHAIOUTMX GoKoBHeE cTopoHbl. QQUH H3 HHX, paB-
B /7, ZeTHT TpalenHo Ha Ase NoACGHbE TPaNelyH, a Apy-
roif, paBHEIl 5, AeTMT Tpameumio HA ABe TpaleludH, paBHELIC
o nnomaaa. Hafinure oTHOmMEeHne OTPE3KOB, Ha KOTOPHIE Je-
19T GOKOBYIO CTOPOHY JAHHBbIC OTPEe3KH.

Haso:

ABCD — Ttpaneumusa B b C

BC || AD

LT| PK || AD L -

ALTD ~ LBCT y4

S -y~ P, K
APKD = ©PBCK

LT =7 // \\

PK =5 A z D

AP:PL:LB

a) [ycte AD =qa; BC =1b,

2
PK = a? + b? a+$
TOoraa 2 3Ha.'-IHT 2
LT = Vab vab =7
a2+ =50 [a’+5 =50
{ab:? b \2ab=14 L
(a+b)2—64
ab=17
Texk xak ¢ >0, b> 0, To a+b=8
’ ? ab=T7
Pemennem cacremmr Oyner a=T7 AD=7
HH CH bl y’,II b=l, BC=1.



Cpengue BeTMIHHE

6) Ilpoeenem BB, 1 AD.

B b C
A\
L T
/X
A B, ¢ D
Sapkp = M -B\h = s 5B1P1 =68, P
. Sppcx = f-*'f—;'f-g .PB= -"’-i-l .P,B=3P,B
Sapop = ‘w+30 .BB= 7—;1 B,B—4B,B

Torna Sapcp = Sapkp + Sppck-
3nayur 4BB, =6B,P, + 3P, B
Tax xax BB =BP, + P,B,, 10
6B,P, + 3P, B =4B,P, +4P,B;
2B, P, = P, B, 3paaur

PB__PB _  PB _2B_2
PB PB 2
AA ~ A =-1= _Z
B.Bl P.B.Pl, o8 —— AB BB]_ 3!

T.e. PB = -g-AB; AP = %AB.

. Tak xak ALTD ~ LBCT, To

LB _AL  LB_IT V7
IT AD' "% AL " AD T
AL+ LB = AB

3
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AB 7 VT
AL = = AB = AB =
1+.¢ T+V7 VT+1

_VIVT-1) g
~—L - AB.

Taxnm obpasom, AL = —> 2 .AB=—— _AB,

VT{(V7-1) 7T-V7
6 6

Hadinem LB = AB — AL;

LB=AB—£—£[£_—1)AB= (1—7"/?)AB=

6
_Vi-1
T8

AB;

V7—1
6

2. Haiinem PL=PB - LB.

V7-1
6

2
PB = §AB

2 VT-1 5— T
PL=-AB - AB =
3 6 6

1 2
AP = §AB = EAB'

AB.

Tony<wmm LB =

LB = AB

AB;

SHaauT AP:PL:LB=2:(5—\/7):(\/J7—1) .

2. B Tpanemuu AMaTOHAJM TMEPeCeKAIOTCA B TOYKe, depe3 KOTO-
PYIO TIPOBEJICH OTPE30K, COSTAHAIONINE GOKOBEIE CTODOHH ITa-
patenbRo OCHOBaHMIO, OTHOMICHHe IIomALeH TPeyroJbHH-
KOB ¢ BePIIHHOH B TOYKe [IepeceveHHs H OCHOBAHHSIMHY, PABHEI-
MM OCHOBAHMAM Tpamenu, pasHo 9: 1. Haiioure orHOmEHKA
mnomadeil Tpadenni, Ha KOTOPHe OEJIHT BCXOAHYIO TPANCIIO
JaHHBLIH OTPe30K.
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Hano:

ABCD — Tpanemusa B b C
BC| AD o
MN || AD AN AW
ACNBD =0

O — Touka mepe-
cedeHHs mHarcHanelt
Snasop  Saoc=9:1] 4 a D

Samnp : SuBen

a) ABOC ~ AAOD, Tax kax ZCBO = LODA
u /BOC = /DOA.

AD A0 _OD

BC  0C OB

B) HapecTHO, 4To Momany DOAOGHEIX (DUTYP OTHOCATCH KAK
KBaIPATHl CXOACTBEHHBIX CTOPOH, TOTIA

s 2 ’
AAOD _ (AD) —— (%‘g) = %; AD = 3BC.

6) 3maquT

Sapoc  \BC

Tak xak M N -~ cpemHee rapMOHHYECKO€ OCHOBAHWMN,
2.AD-BC 2-BC-3BC 3

re MN=—prB0 ™ MN=38cvBC "3°C

r} Hycrs H — Bblcota Tpamemuu AMND (H = MM,),
h — pricora Tpanemus MBCN (h = BB,).

B b ¢

M/ (B2 N

ve

1
A MB, a D
OuqesBnano, yTo —il—)-—-%- H=3h
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3
AD + MN 3BC +3BC 27
5 Samnp= 5 H = 22 .3hﬂzBC-h;
3
MN + BC 3BC+BC 5
Supen = g AT A= ZBC -h.

27
o) SAMND _ TBC-A_ 24
SyBoN %BC-h' 5

T. €. |SAMND : S_)‘U_JBGN “—_27:5'.

3. [Opa napaniebHEIX OCHOBAHMIO TPalleliH OTPE3KA, COSHMHs-
ompe GOKOBLIE CTOPOHH, pasHB! 1,75 1 5. OAuH ¥3 HUX npo-
XOAET 9epes TOUKY iepecedeHud JaaroHanell, a apyroft Aeaut
TPAIIEIAK) HA ABE TPAICIHAN, PABHBIE 10 ITOmMAa . BelscHuTe
OTHOIIEHME OTPEIKOB GOKOBON CTOPOHBI, HA KOTOPYIO ACIAT ee
JAB& NIGHHEIX OTPEe3Ka.

Hano;

ABCD — Ttpaneuus B b C

BC || AD
O=ACNDB,0Oe MN M, N
MN | PK || AD

MN =175 ¥ K
PK=5 / \
Sapxp = Sppck A P D
AP:PM:MB

a) Iycte AD=a, BC=b.

2
TorgaMN:yL; PK = a+b2.311a‘nrr
at+b 2
azj-bb:l’?s 2ab 7( b) @M
a2 + b2 3 _Za+ ] +[21
5 =5 a+¥ =50 [2
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Cpemane BemIHHL

6)

a2+bzi|-2ab=50+£(a+b);
(a+b)2—g(a+b)—50=0.

Homoxum a+b=1 (1> 0).

t=8
42 — Tt — 200 = 0; [t=—*2§¢(0;°°).
a+b=28 ypas
Toras { %40 (%3 nepporo HEHMA CHCTCMBI).

Pemasa cucremy, momyymm b=1 BC =1

Pacemorpmm AMBO, AABD.

Mozxno aokasate, yr0 AMBO ~ AABD.
BM _AB___ BM _OM
oM~ AD "™ aB = AaD'
_ BM _3i BM _1
‘¢ AB - 7 AB " %

Ilyers BB, 1AD.

Lo\
/T X

A B, ¢ D

Paccmorprm AABB,, APBP,.
PB_ BR  PB_BP
AP  B/P, AB BB,

a-——-?l AD =17

Torma

1
M= —-AB,
B SAB

AD+ PK 7+5
SAPKD=T'BIPI =—2“‘B1P1=631P1?
PK + BC 541

SPBCK = T . BPI = T . BPI - 3BP1.
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Yuurrmad, 410 S4ppp = Sppo, DOTyYAM:

PB 2
Gp =1 PB=24P; AB=3AP,
2

T.e. AP = %AB, PB = §AB°
BM = %AB = -232/13
Tax xax 1 8 ,

3 8 13
ToPM—AB—ﬁAB-—ﬁAB— —ZZAB.

Torna (AP : PM: MB =8:13:3!

4. B Tpanenuy nmpopefeER ABa NAPAJIeNEHEIX OCHOBAHHIO OT-
peska. OMH MIPOXOAMT IEPE3 TOUKY epPecedYeHns JEaroHaaed
¥ papen 1,6. Opyroit, papusiit 2, aesmT ce Ha ABe nmonobHBC
rpaneman. Hafimare oTHOmer#s oTpe3KoB GOKOBO# CTOPOHDI,
Ha KOTOpHIE €e JeJIAT OB& OTPE3KA.

SuaunT

Hano: B b C
ABCD -~ rtpanenmsa y v N
MN | EF || AD El':“ ! \
AEFD ~ EBCF
MN =16
EF =2
AE:EM : MB A ¢ D
a) Ilycrs AD =a, BC =),
2ab
Torza MN = 5= 16 EF = \/ab=2;

2ab =16 ab=0,8(a +b)

a+b ; ob =4 .

Vab =2

a=
Peme:meucncmmﬁy,qer{ab=4 b op=
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B b C
E F
E,
A B, ¢ D
AD+ EF 142
Saprp = ——5—— BBy =—5—B,B, =3B, By;
EF 4+ BC 24+1. 3
SEBCF = T . BzB = 2 BzB = EBzB;
AD + BC
Sascp = — (BB, + B,B) =

- 4'—'—;-1-(31 B, + ByB) = 2,5B, B, + 2,5B,B.

Saerp + Sepcr = Sapcp-

E‘B__ BB, _ BB, 1
Ilo reopeme Paneca AE_BleuszB-f
Suauur AE =2EB; AB=3EB.
Torna AE=§AB, EB=%AB.
C H CTODOHE], HIBECTHO mﬂ_%
m)ym m ‘3 ] AB - AD’
ﬂl.=9.’..8.__1- BM:EAB
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B c
r) AE = ;AB = igAB, /V\
M, N
EB = lALB = E—AB 4 X
3 15
1 3
BM = gAB = 1—5AB,

10 3 2
EM—AB-AE-BM—AB-EAB—I—sAB— EAB'

Torna |AFE : EM : MB =10:2: 31

5. B Tpanemym TOvMKa mepeceveHMs AUArOHaNell ABNAeTCH Bep-
mPuHoH JBYyX TPeyroJbHHKOB, OCHOBAHAA KOTOPHIX €CTh GCHO-
BaHHA Tpaleluil, NICMAAH KOTOPRIX OTHOCATCA Kak 81 : 16.
Hatinute oTHOmWEHHE II0maaelt DonoOHBIX Tpanenit, obpaso-
BAHHHX OTPEIKOM, TIAPAIICIBHBIM OCHOBAHHIO,

Tano:

ABCD — Ttpanenps B c

BC || AD
PK || AD

APKD ~ PBCK Ff \E
Sasop _ 81
Sacop 16

A D

SAPK D
SPBCK

a) AAOD ~ ACOB, Toraa (
9

3HAYAT —E-'é = Z.
6) Iycts AD = 9a, Toraa BC = 4a,
sHauMT, Tak Xak APKD ~ PBCK,

0 PK =+AD-BC, PK =+/9a-4a=6a.

AD\? _ Sasop _ 81
BC] = Spcos 16’
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B) yers Hypyxp=1t, Hppox =z

Tex xax S4pcp = Sapkp + Seacks T

AD+BC(£+Z)= AD+PK.t+PK+BC'Z’
2 2 2
IHAUUT 9a_|_4a'(t+z)= ga;&' -t+ﬁa;4a~z;
65t+652="T5t+52 t=105bz,
rouma gAPKD _ ﬁ.t _ 15;;-1,5;; _3:15_9
PeCK 2. a-z 2 4

Te SAPKD =
Speck

Moxno npome.
Tax kax APKD ~ PBCK n AD (ms APKD) cxonna
¢ PK (w3 PBCK), a PK =6a,

2 2
ro SAPKD _ (AD) ze SapxD _ (9_“) - %

Sppcx ~ \PK " Sppok 6a
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Jadava-uccaedosarue 2

Jan npomssombHet weTmpexyronbEnx ABCD. Touwxu M, P,
N n K — cepemgnssl cooTBeTcTBYIONWMX cTopod AB, BC, DC
u AD, Onpeaesare B AokasuTe;

1. Bug gernipexyramemmkae MPNK.,

2. Bug wernipexyronsinks MPNK, ecmm AC = BD.
3.
4

Bua yerrmpexyromsauka MPNK, ecm AC1BD.

. Bug germpexyromsmmka ABCD, etnu TowXm nepecedeHnd

auaroHanell verwipexyronbaEkos ABCD u MPNK cos-
MAJAIOT.

Bua detmpexyronbunka ABCD, ecmu TOMKE mepecedeHns
auarosanelt vermpexyromsaukos ABCD u MPNK cosna-
Aalor, ¥ MN = PK,

. Bun gernpexyromunka ABCD, ecnm TOYKK nepeceseHus

Anarosaned veTHpexyrobEUkoB ABCD u MPNK cosma-
fawtr, © MN | PK.

. Bag yersipexyromsmmnka ABCD, ecmm MN = PK

n MNLPK.

. Bug germpexyromsaaka MPNK, ecnm AC = BD

un ACLBD,
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Kpamxoe pewsenue 3adavu-uccaedosarus 2

1. IlpoBenem aunaronama AC u BD.
Tak xak Touka M u P
cepegunsl cTopoR AB u BC,
10 MP || AC.
Ananormmo NK || AC,
PN | BD n MK || BD. K
3nauur MP || NK n PN || MK. D

CnenoBsaTensHo, 00 OUpeAEACHIIO
| MPNK — napamrenorpamu |.

M

2. Tax xak mo ycaopmio AC = BD, 10 ucnoms3yem ToT ¢axr,

9TO CPEIOHSAS JIMHUA TPeYTOILHHKS PABHA NOIOBUHE CTOPOHSE],
KoTOpoH mapauiensHa.

3nauatr, MP = %AG’ u MK = %BD. Torma MP = MK.

Orciona creayert, 4to no onpenenenuto | MPNK — pomé|.

3. Tak xax mo ycmosmio ACLBD, 10 y4uThBasg, 9TO IO I0-
kasamgoMy MP || AC w MK || BD, no ompenenenmo
| MPNK — npAMOYrOJNBHHK |.

4. Tak xak no ycrnoBHIo
TOYKM TepeCeICHUsA

Jmarosaneif

YETHIPEXYTONLHHKOB
ABCD u MPNK

COBIIAAAIOT, TO IEPTEX,
MOJENHAPYIOMHYA yCaoBHe,

Oyaer ApyruM.

Panee 6o nokazano,

yr0 MPNK — napannenorpamm.
Tak KaK KOHTYp [apaJineorpaMMa MeHTPaIbEO-CHMMeTPIIeH
OTHOCHATENBHO TOUKH IepecedeHds AMAroEanedl (NoKaxuTe),
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10 OB, = 0D,, rae Touxn B, u D; — To4xu nepecedcHns
mapajnesorpaMma auaronanasio BD.

C npyroit croponsl, PN = B,D,, u PN = %BD,
auaunr PN = B\D, = -;-BD.
ABanoruyso Aoxasupaercs, 4ro PM = PLM, = —;-AC‘.

" CnegoBatenbHo, Touka O -~ cepeauHa auaroHane#t ABCD,
a 3HAYNT, N0 NpusHaky | ABCD — mapannenorpamu |.

5. Tax kak mo Joxasannomy ABCD — mapamnenorpamd u mo
yenosmio MN = PK, rone MPNK no pamee A0Ka3aHHOMY
€CTh MAPAJISNIOrpaMM, T0 no npmseaky — MPNK — nps-
MOYT'OVIBHHK.,

Suawmr, ACLBD, torna | ABCD — pomb6|.

6. Tax kax Do pamee nokazanaomy ABCD w MPNK — na-
paJIeIOTpaMMbl, TO YUHTHIBaA yonose MN | PK, orciona
cnenyer, yro MPNK — pomb6. 3uaunr, AC = BD, cneno-
BaTenbHo, | ABCD — npAMOYTOIBHHK |.

7. Tak xax 0o ycnoemio B obmem B
BHAE TOYKH NepecedeHns M~ | P
UeTnIpexyronpanxkos ABCD A T \n

u MPNK ne coBOajaior,
ABCD wue sminzerca

[APAJLIETIOTPAMMOM.
C apyrott croponsr, MN = PK X N
u MN | PK, zagamur MPNK —

D

KBaJIPaT.
Cnegosarensno, AC = BD u ACLBD,
a sy, { ABCD — nemvroup |.
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8. Tax Kax B JuoboM cay4ae B
MPNK — napannenorpamm, M P
u no ycropmo AC = BD
¥ ACLBD, to MP=MK 4
u MP1MK, anaunr
| MPNK — xBanpst|.

(9]

D

IIpumeuanne. HensTonaoM NasEBaSTCA YeTHPEXYTOJIBIHAK, A~
TOHAJIM KOTOPOrO B3aUMHO LEPOeHAMKYNAPHHL. OTMETHM, 9TO
JAenbTOAdbl, CAMMETPAYHBIC OTHOCATAILHO OMHON A3 amaromnanci,
UCIONB3YIOTCHA IS DPOSKTAPOBAHUA ACILTAILIAHOR.
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Pemrenne KOMOMHMPOBAHHBIX 33439
Ha 3aKpeIJIEHie U Pa3sBUTHE
OJIYYEHHBIX HABBIKOB

Tpenuposourasr paboma 4

BapuanT 1

1. B mpeyromsunke AABC n3 sepmuHH npsmoro ymia B npo-
BefieHa K cropoHe AC smicora BD =4 w menuana BM =5.
Hatiymre nnomans TpeyrOIbHAKS B KOCHEYC HAROOILLIEro Y-
JIa MeKIy MeIRAHON B rEnorery3olf.

2. B Tpeyroabmukxe co cTopoHayMu, paseeiMu 30, 28 u 26, maian-
Te NMPOM3BENEHAEe DAAHYCOB BIHCAaHHOl 1 onucamuoll OKpPy-
nocrell H HAAMEHBIMYIO MEIUaHY.

BapmanT 2

1. B rpanemyur ABCID) cropoBm ocHOBauu# pasunt AD = 27
2 BC = 6. BoxoBnle ¢TopoHH paBusl AB =13 u CD = 20.

Hatiaure nnomans Tpanenun ABCD # cyMMy TAHreHncos mo-
JIOBHHHBIX YT/I0B NPH BosbIIEéM OCHOBAHHH.

2. B BRNYKI0OM YeTHPEXYToJRHHKE PACCTOAHHSA MEXAY IIPOTH-
BOTIQJIOXKHEIME BepIIMHAMA YIJIOB PABREH JApyT Apyry. Paccro-
SHAS MEXAY CepelHHAMH IPOTHEBONINIONKHLIX CTOPON DPABHEI,
cooTsercreerito, 6 B 4. Halinure mmomanes TAKOrO 4YeTHpex-
YTOJILHHKS,,
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Bapnant 3

1. Bricorn Tpeyromsauxa AABC pepar Hpo=20, H,;=12

~ &8 Hyp = 13 coorsercreenno. Haftapre nnomany Tpeyrons-
mnka AABC.

2. JluaroHann TpPADENMH JEAAT €€ HA YEeTHPEe TPCYrOJIbHHKA.
IInonmiaau TPEeyroONBHUKOB, OXHA M3 CTOPOH KOTODHIX SABJIACT-
C1 OCHOBAHMEM, COOTBETCTBEHHO, DABHR N° H M2, IpHIeM
cymMa uucess m H n paBHA 10. Hafiyimre nnomane Taxol

TpPATICIHH.

Bapuaur 4

1. Croporsl ocHOBAHME paBHOGSADCHHON TpanemMe, B KOTO-
PYIO BOMCAIH OKPY>KHOCTb, PABHBI, COOTBETCTBCHEO, 315
n 5¢15. Haitqure wiomans Taxo#t Tpamenyy.

2. CTopoEHN TpeyroibHHUKA PaBHE! 35 u 14, a nxmuna 6rCCEKTDH-
CH YTJIa MeXAy EMME paBHa 12. Hafimare nmomank Takoro
TPEYTWILHHEKA.
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Camocmosmenvras paboma 4
BapmanT 1

1. B npAMOyTOILHOM TPEYTONLHHKE K THIOTEHY3€e POBEeHa Me-
muana BM = 25 u onymen nepnemmkynsp BD = 20. Haii-
JETe IIOINATL TAKOTO TPEYTOJBHHKA B KOCHHYC HanboyIbIero
YIUIA MeXXAy AaHHOH MemuaHO! H rHIoTeHy30H.

2. Cropoum Tpeyronbauxa AABC pasamt: AB=7, BC=6
u AC = 8. Hafumre npoussefieHMe POIAYyCOB BIMCAHRON
H ONHCANHOH OKpYAHOCTEH 1 JnHAY MeQHaNBl, NpoBeienHON
k croporae AC.

BapmanT 2

1. B Tpanenmm mapanneabHbIE CTOPOHBI PABIIbI, COOTBETCTBEHHO,
33 u 5, a octanpune — 17 n 25. Haliymre nnomane Tpanenyn
H CYMMY TAHT€HCOB NOJIOBHHHRKIX YFJIOB, €C/TH MY IOJIHBIE YTk
ABAAIOTCH OCTPHIMHE.

2. B BRIyKJIOM 4eTHIpexyronbauke ABCD juarcHanu paBHB
13. PaccrosiEfe Mex Ay CepeamHaMi ABYX NPOTHBONMIONHEIX

cTopon paprO 5. Hajimpre mnomanp Tpeyronbanka AABC.
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Bapuaur 3

1. Haiizpre naomame TPEYrONbHNKS, BRICOTH KOTOPOTQ DPABHEI
60, 21 n 28,

2. Ussectna cpepnas nuama MN = 5 rpanemum, B XoTopyio
BIHMCAHA OKPYXKHOCTh, OTHOmeEMe II0mAell, Ho KOTOPHE O6-

7
JINT CPpefHAA JAHUA OAHHYI0 TPalenuld, PABHO (Th Haiigure
BBICOTY MCXODHOH Tpamenun,

BapunanT 4

1. B pasaOobeapennyio Tpamemmio co CTOPOHAMH OCHOBARMIA, pab-
BEbIME 18 u 8, Bmucann oxpyxHOCTh. Haliqpre mmomaap Tps-
[eIAn,

2. Ilnompnay Tpeyrompnuka pasna 1066. Haltaure GuccexTpucy
YIJIa TPEYTONBLHEKA, €CH CTOPOHBI, OOPa3YIOm@|e STOT YIOM,
COOTEETCTBEHHO paBHHI 22 1 10.
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Tpenuposounas paboma 4. Modeaupoearnue ycaosud

Bapunanr 1

1. Haso:
AABC
AB1BC
BD1AC
AM =CM
BD=4
BM =5

a) Saasc
6) cos (LBMC)

A D M C
nye
A D C
C
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2. Hano:
ABCD -~ veThIpexyTOIbLHHK g M
AC = BD
" P,M,K,N — cepempHEI CTOPOH P K
PK =6 |
MN =4 AT TN

Sascp
Bapuanut 3

1. Hano:

AABC
HBC = 20
HAC’ = 12
H,z=15

S, AABC

2. Hano: B C
ABCD — Tpanenus V
Spopc =1

Saaop = m?

m+n=10

Sascp A "D

Bapuanr 4

1. Jano:
ABCD — rpanemas
OkpyXHOCTh BIHCAEA
B TPANeIH IO
AB=CD
BC =3v15
AD =515 A4 D

Sapcp
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2. Haso:
AABC
ZABD = ZCBD
AB =35
BC=14
BD =12

SMBC

?
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Camocmoamenvras paboma 4.
Modeauposarue ycnosuii

Bapuanr 1
- 1. Hano:
ANABC
AB1BC B
BD1AC
AM = MC
BD =15 < .
A C
BM =25 > M
a) SaaBc
6) cos (£LBMC)
B
Mye
A D C
B C
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2. Iano:

[

P, K — cepenuikl CTOPOH

PK =5 A

SaaBC

ABCD — 4YeTRIpexXyrQiLHUK E&ﬁ
AC=BD=13 .“K
N D

HAB=28

SMBC’

2. Hano:
ABCD — Tpanenust
OKpyXHOCTH BIOACAHA,
B TPaIeIHIo

[\

A
MN — cpennsad naHas M,
Susen _ T
A

Bapuanr 3
1. Tano:
AABC
Hgen =60
Hyn=21 H,
- C

Saywp 13

H,pep

Bapuanr 4

1. 11830: B
ABCD — tpanenus
OKpyXHOCTH BONCAHS,
B TPAIIEIIHIO
BC=38
AB=CD

D

AD =18 A

SapcD
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2. Jano:
AABC
ZABD = ZCBD B
AB =22 ()
BC =10
Saapc = 1056

BD
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Pewenue mperuposouroil pabomwt 4

BapuanTt 1

1. Haro:
AABC
ABLBC
BD1AC
AM =CM
BD=4
BM =5

a) Saanc
6) cos (LBMC)

a) HalinemM Sp 4p5c. [nsa sroro pacemorpum ABDM.
1. DM =+vBM?Z-BD%, DM=+5I—4=3.

2. Tax kak AABC — npamoyromsamwit, To Touka M —
HEHTD ONMCAHHOA OKPYIKHOCTH (H3BECTHO, YTO MeIma-
Ha, OPOBENCHHAA M3 BEPIIMHBI NPSMOTO YIVIA K FHIOTE-

Hy3e, PaBHA PaJuyCy OMACAKHOA OKDPYXHOCTH, T. €. Io-

JIOBUHE TAMOTEHY3H).
3rauur BM = AM = MC.

Torna AC =2BM, AC=10.

1
8. Spapc = 3AC - BD; Spapc =

6) Teneps mafinem cos (LBMC). Paccmorpum ABDC.

1

§°10‘4=.

1. DC=DM +MC; DC=3+5=8.
2. BC=vBD2+DC2%;, BC=+4Z18=/80=4V5.

3. B ABMC |cos(ZBMC) =

BM?®+ MC? - BC?|,

2-BM-MC

cos (£LBMC) = 358

52+52—80 30

_——%=.

¥
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Hpmmeuamue. MoxxHo mpoine.
Jnsa sroro pacemorpum ABDM.

. _ DM _3
cos (LBMD) = B cos(ABMD)—s.
Tax Kak cos(180° — a) = —cosa, TO

cos (LBMC) = cos (180° — ZBMD) = — cos ({BMD) =

Mye

a) Hatigem R -r,.

1. Buauane naiinem Sy 450, ucnons3ysa dopuyiy lepona
Sa = vp(p-a)(p-b)(p- o).

30 + 28 + 26

r= s

Spapc = \/42(42 — 30)(42 ~ 28)(42 — 26) =
=/42-12-14-16=v6-7-2-6-2.7- 82 =
=7.6-4.2=336.

= 42, 3HATHT
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Moxnmo 6mno pemmTs ¥ npome.
abe

R =—
o 48 abe
Tax xax y TO R, 7, = —1.
ro=2 4
B
Bgannoucny*meRo-r,:W-;—.

6) Haﬁm Mac-

Tak kax AC — nambonsmas cropoEa, TO M,y — HAW-
MeHbIIAA MEAHAHA.

_ V2AB%2+2BC* - AC?

LLLY Te] 5 s JHATHUT

V2282 12,262 - 307
My = 2 =

- V2*784+Z»676—900=’

BapwuasT 2

1. Iano:
ABCD — rpaneuus
BC || AD
AB =13
BC=6
CD=20
AD =27 A . D
h
a) Sapcp
LA LD

6) tg 5 +tg -
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a) Ha.ﬁ.meu SABC»'D’

6)

1,

1.

B ¢
IIpoBemem
AOTIO/IHHUTE/NLHBIE
TIOCTPOEHH:
BB, LAD; a S
CC, LAD; 4 B ¢ D
. Ilycre AB; =z.

CID = AD - A'Bl B]_Cl, HO BIC]_ BC 6
torga C\D =27~ g ~6 =21 -z.

. Pacemorpum AABB;:

BB2=AB?— AB}, BB?=13_z2

. Ananoruuro 8 ADCC:

CC} =CD?-C,D? CC}=20%-(21-2)

. Tax xak BB? = CCZ, 1o 132 — 22 = 20% — (21 — 2)%;

13222 =202-2124 42z —%; 42x=132-20%2421%
z =25 Te AB, =5.

. BB, =+/ABZ—AB}; BB, =VI¥-5 =12,

AD + BC

- Sapep = — BB;;
27+ 6 B
SaBcp = 9 -12 = [198).
Teneps natigeMm tg % +ig %
Paccmorpem AABB;. T
1
Ilyers £LBAT = /B, AT = E(M)' A B

Ilo cBoitcTBY OMCCEKTDHECHI BHYTPEHHETO YIIa Tpe-
BT AB BT 13

YOS T8, ~ AB,’ " TB, 5

BT — % .TB, 3aaquT TB) = 5
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LA _TB; LA T 2

2 " AB, %2 "5 %

Ilpumeuanuwe. MoOXXKEO BHYECIAT, H HHAYE, €CIH
2tg 3

1-tg2%

Torna tg (£LA) = -1-52; tg(£LA) =

2. tg—

3HATH, 9T0 tg =

© 24g 2

e ()

Teneps mycTs tg (ATA) =1, T0rus

12_ 2t o0 00 624660
e =y 1241001220, 6245t —6=0;
2
, _-5:VBTTH_-5+13 |73
1,27 = ’ ’
, 12 12 _ 3,
T.e t ﬁ _2
e tgl 5 ) =3
3. Paccmorpam ADCC,. ¢
Ilyers ZCDK = LC, DK,
o CK _ DC .
A KT, ~ DC, K
Te———-CK_E
"KC, 16’ G D
rne DC, = AD - AB, - B,C,, r.e. DC; =16.
CK _5 a8
Hoywemm { KC;, 4 ; KC'1=-§—-.
CK + KCy =12
/D _KC, ., /D 48 1
L5 =%c ®7 5163
LA D 2 1
St +tey =3+3=0
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Penrenve xoMOMRRAPOBAHILIX SA7IAY. ..

2.

Alamo:
ABCD — vernpexyroiIbHEK M TC

AC=BD s

P,M,K,N — cepegannl cCTOpoE P K
PK =6 “
MN =4 A N D

Sapep

a} Tak xak M,N,P, K — cepeauun CTOpOI, TO
PM — cpegaaa AABC; M __C
MK — cpepaaa ABCD; B
KN — cpeanas ACDA;

PN — cpepana ADAB. A N
6) Ilo yenosmio BD = AC, no
PM= %AC
PN=2BD
1 , 3Ha4aT PMKN — pomb, .e. PKLMN,
KN= EAC
pN=1pp

2

B) Ta.mePMKN—-—-%-PK-MN, TO SPMKN=%'6'4=12.

PM || AC
MK{BD|’

SHAYAT (A-.G-'-;-gD) = (PW K ) .

r} YureM, 4TO

Tak xak PM KN napannenorpamm,
0 Spyxn = PM - MK -sin (PM‘ ;M‘K) ,
a Sapcp = %Ac - BD -sin (AC; BD).
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n) Hanee, Tax xkak AC =2PM, BD=2MK, ro
Sapep = % -2PM -2MK sin (AC; BD) =
= 2-PM-MK-sin(A"c';";TB“D),
no MK.PM sin (A“(':';"B‘D) =MK-PMsin (M'I%TP‘M) =
= SpukN =12,
suaunr Sapop = 2Spuyy =[24].

()'rme'rmd, UTO BOIMOXKHEI H ADYI'HE cnocobRI JOKAZATENb-
CTB4a. TOI'0, 9TO SABC.D = 2SPMKN'

BapmuanT 3

1. Jano:
AABC
Hpge =20
HAC = 12
HAB = 15

A ¢
SpaBc
K coxanermio, Mas10 u3BecTHA HPopMyne ILIOMASA TPEYTONL-
HEKA 9€Pe3 er'o BHCOTH, NOSTOMY MBI BRIBEZICM €€ CaMH B IIPO-
[ecce PEmICHUs 3a8a49H.

=1 Bo.Hyy| Bo= 25 -
Sa =380 Hpo| BO= 55 =155
1 28 1
8) Sp=5AC-Huo| AC= 72 = 28a
1 254
Sa=g AB-Hup| AB=—

6) Sa=+/plp—a)(p—b)(p—o);

1 1 1 1 2 1
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2. Hano:
ABCD — Ttpanemust
Sapoc = n?
Sapoa=m
m+n=10
SaBcp

1 2SA 1
p-AB =g~ 15 = 5%

1 1 1
P-AC—ESA-ESA—%SA1

1 1 1
p—BC—ES‘l—‘]‘j‘]‘S‘l— ESA,

1 1 1 1
3HAMAT SA—‘/E-SA-E.SA.E.SA.E.SIA’

111

Sagaqa pemaeTca npoImne, eClu 3HETH GOPMYITY IUTOMAME
TPEYTOJILHEKA YEPEe3 erQ BEICOTHI:

SA= X

X

(1 1)( + 1'
EE ﬁc = Hac ) \Hac &c T Has

a) Tax xax ABOC ~ ADOA n nnomams nogobunix ¢u-

TYP OTHOCRTCR APYT K JIDYTY KK KBANPATH CXOACTBEHEHX
Sapoc _ n? BC zorma BC =1t
S ADGCA m2 AD ? Ad AD =mi !

rae t - Hexkuil K0s¢h(bUNMENT IPOTOPIHOHANIBEOCTH,

CTOpOH, TO
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B K C
A - P D
6) Saroc =1 SABOC=%‘BC‘OK= %n-t-OK:n’;
ok=2.

B) SADOA=‘m2; S‘Q‘DOA=%'AD'OP= %m-t‘OP..—.mz;

Hycrs KP1BC.

2m
P=—,
o t

r) Jng H,ypop — BeicoTs Tpanemmn ABCD:

2n 2m 2(m+n) 20

(m +n =10).
AD+ BC
1) Sqpop = e “H pcp;
mt4+nt 20 tm4n) 20
Sapop = -—=g-—=1o-10=.
2 t 2 t
BapuanT 4
1. Jaso: B c

ABCD — Tpanemasa
OxpyHOCTD BIACAHA
B Tpamenuio
AB=CD

BC =3¥15

SABCD
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a) AD+BC=AB+CD
AB=CD

= -21~ (5¥15+3VT); AB=4VE.

6) llycrs BB, 1AD, CC,1AD (BB, || MT || CC,).

B M C
P HN

N5
e [

|=>AD+BC=2AB;

N
A B T ¢ D

-B -
ABI=A‘02_C; A31=ﬂ.1_§__23_@=¢’1_5,

BBI=¢(4 15 2—(415 2=

= /1615 — V15 = 1/15/15.

AD + BC
B) Sqpcp = — 5 - BB,;
1
Sapcp = M -4/ 15V15 =
= 415 - /1515 = 4¥15- 155 = 4. 15 =[60].
2. Hano:

AABC
ZABD = /CBD «
AB =35
BC=14 A
BD =12 b

SAABC
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8) Tiyers ZABD = a = ZCBD (a € (0°90°)).
Saanp =3 - AB-BD-sine

SAABD=-;--35-12~sina.
1
6) Sappc =73 BD-BC sina;
Sappc = % -12.14 - sine.
B) SAABC=%'AB°BC'Sin2O£;

SaaBc = % +35-14 . sin2a.

r) Saanc = Saanp +Sappcs TOTAA
-;--35-14-sin2a=.;..35.12.sina+%.12.14,sma
(sin2x = 2sinacosa); '
35-14-cosa=%(35.12+12.14);

35-12412-14 7-4(56-343-2) 21
T 2.35.14 4.5.72 =57

3
5

1 24 49-24 1176 :



282

Pemerne xoMOHEEDOBARHEIX 32124, . .

Tpeniuposovrias paboma 5

BapuasT 1

1.

B Tpeyromuuxe AABC gpe cTOPOHH DaBHHI 9, & TPeThbs CTO-
poHa - 6. OT ofmeif BepIIEELI PABHEIX CTOPOH OTJIOXKIIH Ha
ofHOlt U3 HuX orpesox AM, paBHM# HamMeHbIeilt CTOpoOHE.

Hattapre:

a) FIAHY OTpe3Ka, COeAMHSIOMEro Touxy M ¢ mpoTHBOmO-
noxaolt Bepmmnolt B;

6) mnomwaxap Tpeyromsarka AAMB;
B) memuany AABC, npoBegeEmnyio k cropone AB.
W3 Bepmunw npsamMoro yrna Tpeyronbanka AABC omycTim

MePUeHIAKYAAp, PasaeaupIIuil TUIOTEHY3Y Ha ABE OTPC3KA,
HaMeRbIAN 13 KoTOpEIX papen 6, a nanbonsmuit xkarver paser

12v/5. Hafimmre:
a) MauMeHmbIMit KaTer;

6) GmccexTpHCY, IPOBEAEHHYIO K HMNOTEHY3e.

Bapuanr 2

1.

Bepmunu TpeyroibHuKa 3ajgaHnl koopaunatama A (—3;2),
B (4;—-1), C (1;5). Hatizure;

a) TAHI€HC yIJIa OpH Bepmuane B;
6) IUTOmAaRE TPEYTOIHHAKA;
B) MeI@aHy, IPOBEJEHHYIO K HAaHMEHbIIeH CTOpOHE.

Y3 pepmimam npAMoro yria TpeyroibHHKA MPOBEACHA BHICOTA,
pasrasz 4v/2, u GHccekTpuca, paBHaa 5v/2. Hatygmre:
a) HAUMEHLINHN KATET;

6) naubonpimit xarer;
B) MeIuaHy, IPOBEAEHHYIO K HAHOONBINEMY KATETY.
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BapwanT 3

1. Oua U3 CTOPOH YIVIA TPEYTONLIKKA paBna 21, a 6mccexTpuca
DIPHMIEXAMETO K 9TON CTOPOHE yIvia pasHa 8v/7, mpmyeM ge-
JIAT CTOPOHY, K KOTOPO! NpOBEACHA, Ha ABe YAcTH, O6/bImas
A3 KOTOpsIx paBHa 8. HalitnTe nepmMeTp 3TOr0 TpeyronbHUKA.

2, B Tpanenuu onHa M3 gHaromaned smisiercst GmccexTpHeoit
¥YIJIa TPH OCHOBAHMH, PABHOTO 2cr, mpudeM GOKOBAA CTODO-
HA TpaleNHy, NPHJIEXHAMAA K STOMY yIVIy, pasHa a. Boxo-
BBI€ CTOPOHBI TPAIICIINN B3AMMHO NepreRguKyspHel. Haiiam-
Te IUTOIMAIL TAKOH TpamemyH.

Bapuant 4

B pasHOGeApeHHOM TDEYTOIILEMKE OCHOBAHWE PABIIO @, & YTOJI PR
OCHOBAHHE paBen 2. M3 BepmiMHA OCHOBAHHS MpoBeAcHA BrCcek-
TpHuCca, nepecekaloman H0koBy cropony B Touke K. Jlanee mpo-
segcEa npaMaa M K, napanneibEas oCHOBAHHMIO, rae M — Touka
GoxoBoil CTOPOHEL

a) HoksxnTe, 410 NIpsiMas, NpoBeAeHHAA Yepe3 TOYKY M ® apy-
I'yi0 BEPIIMHY OCHOBBHMSA, €CTh OHCCEKTDHCA.

6) Ha#igare pagnyc OKPYKHOCTH, OIHCAHHON OKOJIO TPEYLOIbIA-
K&, BePIIHHK KOTOPOrd €CTh BePIIHHA OCHOBAHEA TPEYIOILIIA-

Ka, Touka K ¥ pepmuHA, IPOTHBIENAINAA OCHOBAHUIO TPE-
YTOJLHHKA,

B) Haligure D/cIIas TAKOTO TPEYTOJIBHHKA.

r) Halizpre pagmyc OKPY’KHOCTH, BOECAIHOM B Janunii Tpe-
yTOILHEK,

A) Yepes TOUKy mepecedeHAs] GHCCEKTPAC YIVIOB IR OCHOBAHAY
TPeYroIbHAKA HpoBefeHa npaMas PT, napajnenbEas oCHO-
Banuw. Hatinure PT, ecm Touka P u T npumagiexar 6o-
KOBSIM CTOPOHSM TDEYTOJIbHUKS..
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Camocmoameavraa paboma §

BapmanT 1

1.

Ape paBHEBIC CTOPOHHK TPEYTOVIbHAKA DaBEBI 16, a TpeTps cT10-
pora 8. Ha oaHoft ¥3 pasHRIX cTopon oTnoxumu or obmeit
BEpPIINHB OTPe30K pasHbid 4. Haliaure:

a) PacCTOAHHE OT KOHIA OTPe3Ka, He ABMAIONIErocs BepImM-
HOlt TpeyroNLHMKA, 0 NPOTUBONONONKHON BepUIMHEL;

6) miomaxs HauGonsmero (o mnomaay) us ofpazoBaBIIMXCS
TPEYrONLHAKOB;

B) HAHMEHBIIYIO MEJUAHY MCXONHOTO TPEYTONLHAKA.

B npaMmoyronsHOM TpeyroibHHKE BRICOTA, IPOBEACHHAA K I'H-
NOTeHy3€e, OeJIHT €e Ha ABe YaCTH, HaubOMbIIAR H3 KOTOPRIX
pasna 28, a HauMensmmlt xarer 7v/5. Hadimnre:

a) HAMOOMBIIUHA KaTeT;
6) GmccekTpuCy, IPOBEAGHHYIO K THNOTEHY3e.

BapuanTr 2

1.

W3secTHE! KOOPAMHATH BEepPmMHH TpeyromsHuka: A (2;-3),
B (-1;4), C (5;1). Hatigure:

a) KOTAHTEHC HAWMEHBINETO YIJIa;
6) mromans TPEYTONbHUKA;
B) MeAuAHY, IPOBSJCHHYIO K HanGonbmell cTropoHe.

BhICcOTA, ONymMEHHAA W3 BEPIIMEEI OPAMOrO YTJIA TPEYTOILHE-
Ka, panaa 3+/2, Guccextpmea 5v/2. Haiture:

a) maumenpmmi Karer;
6) nanGonpmuit KaTer;
B) MEIUAHY, IPOBEACHHYIO K TMIOTEHY3E.
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BapuanT 3

1.

Opna K3 CTOPOE yrna TPeyroIbHUKA pasHa 21, a 6HcceKTpu-
ca 3TOrQ yIIa AeJIHT CTOpONY, K KOTOpPOM NpPOBGAEHR, HA OBE
YacTH, G6MbIest M3 KOTOpeIx passa 8. Mssectno, wro cyma
MeHbIIel 9acTH CTOPOHBI, K KOTOpOH HmpoBenensa OHCCEKTPR-
ca, 4 Apyroit croponsl, obpasylomeit JaEHBH yroy, pasHa 31.
Haityare GuccekTpucy JAHHOTO YIVIA.

B Tpanemum oguH A3 YrIOB IpA OCHOBaHUH, pasnnill 2¢, B ABa
paza Gobne APYTOrQ yrila NIPH OCHOBaHHHA, Menpmas guaro-
TIAIE TPaNeUA ABIAETCA GUCCEKTPHCOR YIia NPY OCHOBANHH,
Haftaure nrompaap Tpanemuy, €Can MeHLIICE OCHOBAHHE Tpa-
HenM paBpHO G.

BapuanT 4

B paz1obe/ipeHHOM TPEYTONLHAKE YIVIBI IPY OCHOBAIIHM PABHH 20
W3 BepmuHEBI TPEYTONBHUKA, TPHHAVIEXKATICH OCIOBANKIO, HPOBe-
JcHa GHCCeKTpHca, TepeceKalomaa GOKOBYI0 CTOpony B Touke K.
Yepes rouky K npoBemena nmpamas MK, napauiessHas OCHOBA-
HHIO, OprYeM Touka M npumamiexxnr Gokosoi cropone, 1 MK
paBHO a.

a)

6)

B)

Hoxaxure, 4To OpaAMes, NPOBCAcHRas Yepes Touky M u apy-
CYI0 BePIIHHY TPEYIOIbHHKA, NPWEALJIENKANIYIO OCHOBAHHI),
ecTh OMccekTpHca. BrinenuTe ce AyuAY.

HailizgnTe pagmyc OKpy>KHOCTH, ONMCAHHOH OKOJIO TPCYIOb-
HHKA, BEPIIAHE KOTOPOrQ €CTh BEPMIMHA TPEYTONLHUKS, UPH-
HaJJlexKames OCHOBAIMIO, TOUka K M BepImMEA, NpOTHBNIE-
IKANAS OCHOBAHHIO TPEYTVILHHKA,

Ha#izure mwiomans TAKOTO TPEYTOIIBHAKA.,

r} Hafizare paguyc OKPYXKHOCTH, BIMCAHHON B TpPEYTONBHHK

u3 nyHEKTa 6).

A} Yepes Touky nepeceuends GHCCEKTDHC YIVIOB IPHM OCHOBGHUK

TpeyroNbIMKA NpoBefcHa npamas P, napaniesnpHasd OCHO-
paamo, Hattnure PT, eciw Troukn P u T npunmaymexar 6o-
KOBHIM CTOPOHA&M TDEYIOILHUKS.
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Tpernupoesourasn paboma 5. Modeauposanue ycaosuts

Bapuanr 1

1. Haro:
NABC
AB=AC =9
BC =6
AM =6 ' A B

a) BM
6) Saams
B) Myp

2. Hano:
AABC
ABLBC
BH1AC
AH =6
BC =12/5

a) AB
6) lac

y
BapuauT 2 i85 ;
G 4_A B,
1. Haxo: L~
A(-3;2) T

B(4;-1) LA
C(1;5) <

a) tg (ZABC)

e
6) Saapc -8 —2i -1 1 f\*

B) Myp A, B
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2. Hano:
AABC
ACLBC ¢
CC,LAB
CC, = 4/2
ZBCC, = LACC,
CC, = 5v2 A GG B

) mpo
6) AC
B) BC

Bapmanr 3

1. Jaxo (oouH H3 BO3MOXKHKIX B&PHAHTOB
MOZ(eJIMPOBAHMS YCAOBHE 3a7a4M): B
AABC
LABD = /CBD
AB =21
BD =87
DC=8 A D C

Paasc

2. Hawo:
ABCD — rpanemas
BC || AD B C

£BAC = o
LCAD =«
AB=G (] ‘

ABI1CD A D

SaBco
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BapnanT 4

Alano:
AABC
AB = BC
AC=a

£LBAK = /CAK =a

MK | AC

a) lap

6) R,paxm

B) SasBK

T) o aABK

n) PT || AC
OePT
PT

IIpumeqanue. 3aqacryio «I[aHo» ¥ depre TOIBKO BMECTe BaH-
6onee TOYHO MOAETHPYIOT TEKCTOBHE ycnosus 3aaa4u. Ho Bos-
MOXKHO, 4TO A2Ke BMecTe «JJamo» M YepTesk AaNeKo He IOIHOCTHIO
MOAETUPYIOT ux (HAIpHMED, 3aja4a 1 BapuarTa 3).
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Camocmoamennran paboma 5.
Modeaupoaarue ycaoeuil

Bapuanr 1

1. Hano:
AABC
AB = AC =16
BC =8
AM =4 A B

a) BM
6) SaamB
B) Mup

2. Hano:
AABC
ABLlBC

Jo§-:
LA
[

S
&
@ e
//
i

(1)

7]

F -9
M

¥r

-1 \
8) ctg (LABC) -1 £
6) Saanc -2 \ //

B) mup
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2. Hano:
AABC

ACLAB ¢
cq- /ﬁ\
CC] - 3\/§

A G, G B

002 - 5\/§

a) Mup
6) AC
B) BC

BapnanT 3

1. Jano (oxMH M3 BOIMOMKHLIX BADHAHTOB
MOACNMPOBARNA YCIOBUA 3a/a411);

B
AABC
ZLABD = ZCBD
AB=21
AD 4+ BC =31
A D c

DC=8
BD

2. Hano:
ABCD — rpanenns
BC | AD
£LBAD = 2{ZADC)

LBAC = LCAD =« ! o

BC=a A b

Sasep
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Bapuaur 4

Jano:

AABC

AB = BC
MK=a

LBAK = LCAK
MK || AC

LA =2

a) lsp

6) R.aaxp

) Saank

T) ToAABK

n) PT || AC, O € PT
PT

Hpumeuanwe. 3pecy «/Jano» M 9epTeXX TOIBXO BMECTE HONRO-
CTBIO MOAENHPYIOT TEKCTOBLIE YCIOBHS 3aJa9H.
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Peutenue mpenuposonnoti pabomu 5

B 1
apuaHT c
1. Hano:
AABC M,
AB= AC =9
BC =6
a) BM
6) Saams
B) myp
AC? + AB? — B(C?
a) 1. cos(ZA) = 5 AC AR
-81-36 7
con () = 5 = 4
2. BM = \/JAM? + AB2 — 2. AM - AB - cos (ZA);

BM = 36+81—-2-6-9-g=.

6) Saann = 5AM - AB-sin (ZA4);
sin (ZLA) = /1 — cos? (ZA);

P
sin (ZA) =41 — (g) = iga—g = %—ﬁ, 3HAIHT

SMMB——i 6-9- 5—‘/—_-_12\/5

Vv2-AC? +2.CB? - AB?
B) Myp = ) }

9212.62— VB F 73
Vv2-9442.6% -9 81 + 72 3‘/1—7.

4B = 2 ST T2
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2. Haxo:
AABC
ABLBC
BH1AC
AH =
BC =12v5

6

a) AB

6) {4c

Tax Kax Mbl monoxuwm, 4ro AH -~ HauMembmHi OTpPesoK
runoTenysH, o AB < BC, T e, Hanbonpmmuit xarer — BC.

a) 1.

6) 1.

BC®*=AC-CH (MeTpudecKue CBOACTBA PAMOYTOMIE-
HOTO TPEYTroJIbHHKA).

(BC)?=(AH +CH)-CH; (12v5)’ = (6+CH)-CH;
CH=24

CH = ~30 ¢ (0;00) °
BH?=AH-HC; BH?=6-24=12%; BH =12.
AB = \/{AH)? + (BH);

AB = V61 122 = VT80 =[6V5 ).

CH2+6~CH—720=0; [

BD=‘A0-
. Ilo Teopeme 0 OHCCEKTPHUCE BHYTPCHUEro YIfio B TPE-
AD_AB =~ AD _ 6v5 1
YO e T BT AC—AD T 12v5 2

snaqur 2AD = (AH + HC) - AD,

re. 3AD=6+24; AD=10.
A

. 008(LA) = ——. Tax xax AC = AH + HC,

T.e. AC’=6+24=30,'1'0 (£A) = 6\/_ \/E

BD = \/AB% + AD2 —3AB - AD « cas (AA),

Te. BD=\/36-5+1m—2.6J5-10.-3@= 44/10).




204 Pemenne xoMOMIPOBAHALIX 38184, . .
Bapuanr 2 AV
5l icC :
.. SRR ", N ——— I.--_-.....
1. Hano: /}
A(-3;2) . Palk:
B(4;-1)
c(1;5) Al L2
T~ 1
a) tg (ZABC) o~ | g\4 2
6) Saanc -8 -2t -1 _ 1 f\* -
B) Mu0 q ' b5
1 1 1
a) 1. Tax kax qna A(zy;y,) 7 Bz y,)

AB = /(23 ~ 2, )* + (42 ~ 01 )"

10 AB = /(4 +3)% + (—1—2)? = V/5§;
AC = /0 +3)2+(5-22=5;

BC = /(1-42+(GE+1)2=3/5.

AB? 4 BC? — AC?

cos (LABC) = 3AB.BC
58+45-25 78 13
cos (L ABC ;
( )= 2/58-3v5  6v58-v5 VB8 V5
. _ 132 1
sin (ZABC) = 1_53-5_\/5_8-\/5’

sin(£ZABC) [11
tg (ZABC) = ﬁ = .

1

6) S&AB(';': “AB'BC'SiII(ZABC);

2

S&ABC=‘2‘ - /58 . 3\/_--‘—/—-_———\/—§=?=.
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OrmeriM, 910 SA 4 pc MOXKHO HaliTH M Gonee IPOCTEIM,
He TpebyIoImuM 3HAHNE TPHTOHOMETPMYECKMX OTHOIMeHHH,
cmocobom. U3 weprexa cnemyer, uTo

SMBC = S}hC)BlB - SAA;AB - SMC;C - S&CB;B’

3aaqnT SAABC=6-7—%»3-7—-;--3-4—-;—-6-3=16,5.

V2 - AB2+2.BCZ_AC?
B) Mo = 2 =

_ V2 58+2-45-25 /181
= : =5

2. Haro:
AABC C
AC1BC
CC|1AB
CC, = 53 4 GG B
a) mpe
6) AC
8) BC

Jind Toro urobnl HatTH MeAMAHY, IPOBEAEHHYI0 K HaHOOMB-
meMy W3 KATETOB, Npexhe Bcero, HeoOXomumo HaltTH caMm
KaTeTH ¥ BHbOpaTs HanbGombmmuit,

a) 1. Obosram ZC,CC,; = .

Tor; cosa—-%- cosa:—é‘LE—'é
Ad cosa =00, =52 5
2. LOCA=45°-nq.
3. AC CC__ re AC= — Y2

~ cos (ZC,CA) cos (45° — @)
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Hanomemm, uto cos(a — ) = cosa-cos f+sina-ginf.
Torna cos (45° — a) = cos45° - cosa + 5in45° - sine =

B PO, I ANy 2 R

10

sina = V1 ~cosq, 1.¢ sina = 1—-——-—-%).

tga+1gf
t =" 5P
Vyureisas, wro tg(a + ) T—tga tgf’
tg45° + g
—tgd5° - tga

tg(LA) =tg(45° + a) = I

3
_l4tge 1+73 _
T 1l-tga 1-3 -

BC = AC - tg(ZA); BC=$-7=.

Cnegosarensro, AC < BC, m mygy — Mexmana, npose-
JEeHHAd K HaHOOIbImeMy H3 KATETOB.

AB = JACZ Y BCE,
2
AB = (?) +4o2=$\/1+4 =@.
V2. AB?+2.AC? - BC?
Mpe = 2 i
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Mozxm0 nmpome, ecIy Benok30BaTL Teopemy Ilndaropa:

2

40\ 2 20 20/53
mBC= (?) +202=?\/4+4 =—';7C.

BapuantT 3

1. Jano (on9s #3 BOIMONHEIX
BaPHANTOB MOAEIAPOBAHAS
YCIOBMIE 3aaMu):

AABC

ZABD = Z/CBD

AB =21

BD =87

DC =8 (DC > AD) A p C

Passc

Hanomamm, wro ana 6mccekTpHCH BHYTPEHHEIO YINIa Tpe-
YTONbHAKA M3BECTHH CICAYIONINE METPHICCKEE OTHOMEHHS:

AB _ BC —

4B = D6 [BD?= AB.BC — AD - DC| (cm. cTp. 140).
AB BC 21 BC

a)TaKmKE—DC,ToADm 3 ,.e. AD.-BC =168,

6) Tax xax BD?> = AB-BC - AD-DC, 10
(8v7)? = 21BC — 8AD.
Torma pemnM cHcTeMy ypasdeanit:

168
{64-7=2IBC-—8AD_ BC=7p
168 = AD - BC g 21168

Pemas nociefaee ypaBHenye, OTyInM KBaADATHOE Ypas-
perne S56AD = 441 — AD?,
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Torma AD? + 56AD — 441 = 0

AD 7 (meitcrBurensno, DC > AD')
AD = —63 ¢ (0; 00)

S3uagur BC = g = 24,

T.e. Ppapo=21+24+7+8={60]

Jano (eme oxma BO3ZMOXHRIN

BapHAHT MOJEIHPOBAHKRA B
ycnosuil 3anaun):

AABC

ZABD = ZCBD

AB =21

BD =87

AD =8 (AD > DC) A D

Ppanc

a) Tak xax BD =1, =1,5, TO

AB _BC

AD = DC ;
| BD*=4AB.BC- AD.DC
21 BC

5=pe Dc= ﬁBc'

(8\/7)2=21BG—8-2§1—-B(3"

212 — 64.-7-21
31 ®80; BO= =37

8 64-7-21 64-8-7
DC=o1 37 377

6) Torma 64 -7 =
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64-7.21 64-8-7
PMBC-21+—377 +8+ T
e 04-T-(214+8) 0 64.7-20  _ 64-7 _
=Bt——ag =Bt 5 Bt <
6 6

r) s roro 9Tobm nporeputs: yonosue AD > DC, naltpem
snaqenne DC.:
64-8-7 3584 191
be= 377~ 37T 377
BC.-AD ot 2)
F " CM: IYHKT a).

(DC =

Taxum obpazom, AD < DC, m yciosne 3aggau ne Bh-
NOJIHKETCH, CISA0BATEILHQ, 3STOT BAPHAHT MOISIAPOBAHAA
YOTOBHE 3371a49H He PEAH3YeTCs.

2. Hano:
ABCD — Tpaneuus
BC || AD
LBAC =a
LCAD = o
AB =a
ABICD

SABCD

AHATHSADYA YCIOBHA IJAYA, NPOANIKHM JO NepecedeHHs

cropoasi AB u CD. IlomyanM npaMoyronbHeI TPeyroibHEK
AMD.
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a) BC | AD; (LCAD=/ACB=aq.

6) Tax xax AC — Omccextpuca yraa A
u LBAC = LACB =, To AB=B(C =a.

B) Ilyers BB, 1LAD u CC,1AD, Torma
BB, = ABsin2a; BB, = asin2on;

AB, = ABcos2a; AB, = acos2a.

r) PaccMorpmv AAMD. Yurnsas, yro CC, = BB, no-
nyunm £D = 90° - 2, Torma ZC,CD =2a.
3aaunr C)D = CC,tg2a; C)D = asin2a-tg2a;
AD = AB, + B,C, + C,D;

AD = acos2x 4 a + asin 2o - tg 200 =

_acos?2a +acos2a +asin® 20 AD — 1 +c0s20)
- cos 2¢¢ ! T cos2a
AD + BC
A) Sapep = —2—3313
a!l-!-oos 2aj
+a 2
Sanop =_____°°=2; .asin2a={ 2 TECO ) (”22"“ 2%) tg2al.
Bapuanr 4
Hano:
AABC
AB = B(C
AC=a
LBAK = /CAK =«
MK || AC
a) R asxp
6) lap
) SpaBx
T) T pABK
n) PT || AC, O € PT

PT
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a) 1. Tax xak MK || AC » AB=BC (ZA=ZC),
T0 LBMK =/A=/C=/BKM,
T.e. BM = BK, spaxur AM = CK,
B MC=l,p (DAAKC = ACMA), T.e. AK = MC.

2. Tlo cyrm Mr EMeeM ZeNo ¢ paBrOOEApenHoit TpanenHe#
AMKC. llputem AM = MK (LKAC = ZMKA).

3. Tlyers BDLAC.

AD
AB = cos 2a’
1
AB =22 @

= cos2a  2cos2a’

4, LZKAC=ZMKA=aq;
LBKM = /BCA = 2q;

LAKB = /BKM + /MKA =2a+a=3a.
AB AB

Ws AABK: R, = oo rwmy %= Somsa’
a . _ a

Roasxe = 2¢0820 2zin3a = dcos2a-sin3al

AK AB

6)

Sn(ZABO) ~ sm(ZAKE) \AK = MO =l

a_ sin(180° - 40)

AK = 5 e %a sinda ' oe
_ asin 4o __asin2a ce ll __asin2a
" 2cos2a-sin3a sinda ' |47 sinda |
1 . .
1 a asin2a | _1_ atg2a - sina

SAABK =3 3os2a sinda SR*=|1% ~ smia
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AB _ BK BK — _ G-sine
sin3a  sine’ ~ 2cos2a-sin3a’

r) 1.

2. p= -21-(AB+BK+AK);

_ l a + asina +asin2a
p= 2\2c0520 2co820:s8in3ex sin 3o
1 sin3a + sina + 2sin 2 - cos 20 _

2':I 2co82a - sin 3

[sin3c+ sina = 25in 20 - cosa) 8

1 2sin2a-cosa+ 2s8in2a- cos2a _

=21° cos 2a - sin 3a
_ 1 sin2a(cosa+ cos 2a)
9 cos 2a - sin 3a
S
3. TuAABK = _pé‘;
] 0% sina _ asine
»AABK % amz;g;g:;: 2a)  [2(cosax + cos2¢) |

A) PT ects cpemmee rapMorMdeckoe oTHOCATENRHO AC B MK.
1. AM=MK=KC; KC-=B(C- BK,;

_ a asin o _
T 2¢082a 2cos2a-sinda
_ a sinda —sina
~ 2c0s20 sin 3a B

KC

[sin 3ax ~ sina = 2sina - cos2a)

_ a-2sinea - cos2a _ asin o _
T 2cos2a-sin3a  sin3a

MK,

8 Cu. Illaxmeticrep A.X. Tpuronomerpas. CII6.; M., 2010, 2013. C. 742,
743,
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2MK - AC
MK + AC

(cBoitcTBo cpemmero rapmonmgeckoro i AC u MK).

2. PT =

asing .

PT__2°sin3¢'a__ 2asinae

© esina L o " ging+sin3a
snda T &

[sin2a = 2sina-cosa;  2c0s?a =1+ cos2a

_ 2asina _ a _ a
T 2sin2a-cosa  2cos?a |1 +cos2al
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Tpenuposournan paboma 6

Bapuanr 1
W3 Touxn A K OKPYXHOCTH IPOBEACHH KAaCATeNbHASA, KACAKImad-
¢ OKPYIKHOCTH B To4Ke B, M ceKymasd, IpOXOAAMAH depead IEeHTD
OKPYXHOCTH H Oepecexaiomas ee B Touke C. Paccrosanme or Tou-
K A [0 OEHTpa OKPYXXHOCTH pasno 85, a paauyc OKpyXHOCTH
paser 36. Haltaure:

a) KACATENBHYIO,

6) xopay BC;

B) IIOWANL CEIMEHTa, ONMPAMErocs Ha xopay BC n He mpo-

XOAAIETO Yepes MEHTP OKPYKHOCTH.

BapuanT 2
CyMMa KacaTenbHBIX K OKPY2KHOCTH paBHa 120, a pagayc okpy»x-
Hoctn paees 11. Hadinure:
8) PaccTOAHME OT IEHTPa OKPY>KHOCTH J0 obmelt Toukm Kaca-
TeNHHEIX;
6) mwiomanr KPHBOMMHEAHOTO TPEYIOIHHHKA, CTOPOHAMH KOTO-
POTO ABAAIOTCS KACATENBHEIE H JYTa MEXKNY HHMMH.

BapuanT 3

Beicora, onymenHas B3 BEepPIINEL NPAMOIO YTNa, €CTh [HAa-
METP OKPYXXHOCTH, NIEPCCCKAIOMEH KATETH TPEYIWILHAKA. XOpPAb!
OKPY?KHOCTH, HCXORSINIAE M3 BePIIMHAK OPSMOrO yIyia, pasHm 18
1 12. Ha#tiuTe XaTETH ITOrO TPEYrOIbHHKA.

Bapuant 4

Bricora TpeyroNsHHKA, ONYIICHHAS M3 BEPIIMHE NPAMOTO YIVIA,
JICJINT THNOTEHEY3Y Ha OTPE3KH, ABJISIOMUEcH AHAMETPAMHA OKPYX-
HOCTE!, NEepeceKAIOIAX KATETH TpeyroibHuka. Hambomsmmmt or-
Pe30K rHIOTeHy3hl paBen 80, a mapMmensomit xarer 75. Halaurre
XOpaE! OKpYKHOCTeH, ABAAIMAXCA JacTHIO KATETOB, H INOMANL
YeTHIPEXYIOJIbHEKA, OPOTHBOOWIOKHAKE BEPIIMHEI KOTOPOTO €CTh
TOYKHA NEPECEYEHHA OKPYXKHOCTER ¢ KATeTaMH H KOHIH MepIeHIn-
KYNApa, ONYMEHHOr0 B3 BEPMMHLI IPAMOTC yIia. '



CaumocToarensaast pabora 6 305

Camocmosmeavnan paboma 6

Bapuanr 1
W2 roukn Kk oxpyxmocTn pamuyca 36 mpoBefiennl KacarTeNbHAS,
pagnad 77, u cexymasd, mpoxoasAmas depes nenTp. Halimure:

8) PacCTOAHME OT TOYKM A 0 IEHTPa OKpPYXKEOCTH;

6) XxOpxy, CTATHBRIOIMYIO AYTY MEXAY KacaTellbHO# 1 cexymei;

B) IUIONIA)h CeKTODA, OrPAHHYEHHOrO HAMMEHbIIEH A3 AYT.

BapuanT 2

Cywma kacaTenbHEIX; TPOBEEHHBIX K OKPYXXHocTH, pasma 120,
& PACCTOAHHE OT IEHTPa OKPYAHOCTH J0 o0Mei#t TOYKH KACHTeNh-
Hex pasHo 61. Hatimure:

&) PaIEYC OKPYIKHOCTH;
6) romank KPHBOIMHEAHOTO TPEYrOAbHNKA, OCHOBAHHE KOTOPO-
o ecTh OyTa.

BapunanaT 3

Bricora, onymeHHas B3 BePOMHKEL NPSMOro Yriia TPEyTONLHEKA,
€CThb JUAMETD OKPYXKHOCTH, ePecexalomelt KaTeThl TpeyTONLHAKA.
Xopapt, nexonamue U3 oAHOR BepmMaRL, padHb! 12 u 8. Hadiymre
KATETHl TPEYTOILHUKA, KOTOPHM OPHHALJIEIKAT XODHBI.

BapunanT 4

BricoTa TPCYTONBHMKA, ONYIMEHHAA H3 BEPHIAHH NPAMOTO YIVIA,
JeJINT THOOTEHY3Y HA OTPE3KH, ABIAKONHECH NHAMETPAMH OKDYXK-
Bocrelt, Hepbonemuit karer paser 100, a nauMeHbIINE AuaMeTp —

45. Hafiaure XOpAsl OKpYKHOCTEH, NNOIyYeHHEbIE IPA IIepeceYennH
OKPYHOCTSIME CTOPOH TPEYrOAbHAKA, B IUIOMALb YeThIPeXy ro/ib-
HHKA, IPOTABONONOXKHEIE BEPOIHHL KOTOPOTO €CThH TOUKH repece-:
YeHNS OKPYACHOCTeH ¢ KATeTaAMH M KOHIB NepresARKYJIapa, Ony-
IMEHHOT'O M3 BEPIIMHBLI IPAMOIO YIJIA.
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Tpenuposownan paboma 6. Modeauposanue ycaosuii

Bapuanar 1

Hano:

OxkpyxnOCTH

DC — mmamerp
AD — cexymas
AB — KacaTeanpHas
AO =85

BO =36

a) AB

6) BC

B) Sm BC

Bapuanur 2

JaHo:

OxpyxHOCTH

AB, AC — kacaTeasHbie
AB+ AC =120

OB =11

8) OA

6) Sx_p. ap. BAC
(xpuBONMHEHHEIH

TpeyronsHux BAC)
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BapnauT 3

Hano:

AABC B
ABLBC
BD1AC

BD — pmamerp
KB=18 5
BP =12 A D 4
a) AB

6) BC

BapuanT 4

HaHo:

AABC B
AB.LBC,BD.1AC
AD, DC — pmamerpn
0y, Oy — nenTpH

AD =80 (AD > DC)
BC=175 A 0, D 0 C
a) AP

6) CK

B) SppBK
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Camocmosmenvnar paboma 6.
Modeauposanue ycaoeuti

BapmanTt 1

Jaxno;

OKpY>XHOCTH

O — LEHTp OKPY>XKHOCTH
AD — cexymasn
AB — kacaTennaas
AB=TT

0O € AD

OB = 36

a) AO

6) BC

B) Sux BC

Bapuranr 2

Haxo:

OKpyXHOCTH

AB, AC — xacaTenbHbIe
AB + AC =120
0OA=61

a) R,

6) S, . ac (KpuBOMHEHEitHLIY Tpeyronpmuk BAC)
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Bapuanur 3

Hazo;

AABC
AB1BC
BD1AC

BD — amamerp
KB=12

BP =8

a) AB
6) BC

BapuanTt 4

Hano:

AABC

ABLBC

AD, DC — auamerps
01, Og — OEHTPH

DC =45

AB =100

a) AP
6) CK
8) SppeK

1
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Pewenue mpenupoaouroii pabomuv 6

Bapumanr 1

Alano:

OxpyxuOCTH

DC — puamerp
AD — cexymasn
AB -~ xacarenbaas
O e DC

AO =85

BO =36

a) AB
6) BC
B) S, 5o

a) Tax kax AB?2= AD.-AC u BO=0C = 0D, 10
AB? = (85 +36)(85 - 36); AB?=121-49; AB=[T7].

OB 36

2. BC =+4/OB2 + OC? - 20B-OC - cos{LAOB);

36 / 72 98
= . 2—2- Pap— 3 e — = _—
BC ‘/2 36 362 g5 36 3 36 85

2 252
=36-7 i EVITO.

6) 1. cos(ZAOB) =

B) 1. MsBecrna ¢opmyna naomamy CEKTOPA:

Sm-—-%-Rza (@ B pajmanax),

CIICAOBATEILHO, S,
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2. Sapoc = %032 +sin (LBOC);
. 36\2 77
sin (ZBOC) = 41— (-8-5—) =3

362. 77

1
anamSABoc=§- %

3. Sou' = Sm - SABOC;

36 648.77 36 77
Sm—64Sarcoos§5—--——-8—5——— 648(&1‘0003%-%) .

Bapuanr 2

Hano:

OxpyxHOCTD

AB, AC — xscarejblbie
AB+ AC =120
OB=11

a) OA
6) S,, o pac (KPHBOMEeHHEIA TPeyromEK BAC)

a) Tax xax AB = AC, 10 AB = AC = 60.
OA =+OBTI+ AB%; OA=+/112+602 =[611.

OB 11

11
LAOB = arccos (ﬁ) .

i Pret 11 121 11}
2. 8., sop —EOB - arccos (ﬁ) - arccos (61)'

- 11 - 60 = 330.

6) 1. cos(ZAOB) =

b =

1
3. SAOBA = EOB . AB; SAOBA =
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4, S,p.m pAac = 2(SAOBA T Poax, sop)i
121 11
' SKP-"P BAG =2(330"— Tarccosa) =

11
81

= |660 — 121 arccos

BapmnasnT 3

Hano:
AABC B
ABLBC

a) 1. ITposemeM aomosn-
HETeJIEHOE [IOCTPOCHNE,
Tax xax ZB = 90°,
0 PK — pauaMerp. A D C

2. PK =+BPI 1 BK?, PK=+12Z2+18 =613,
T.e. BD = PK =613 (BD u PK — puamerpm).

3. Mlyere PC =z, Torga DC? = BC? - BD?,
re. DC? = (z+12)% — (6\/@2 .
C apyrois cropornr, DC2=BC-PC, t.e. DC?=(z+12)x.
Torze (z + 12)? — (6v13)’ = (z + 12)a;
(x+12)(x+12—-2)=36-13; =2+12=39; x=27=PC,
snaunr BC =12+ 27 =[39].
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6) Ilycts AK =y, Torna AD? = AB2 -~ BD?,
re. AD?2=(18+y)® - (6\/1_3)2.
C npyroit cropornl, AD? = AB.AK, r.e. AD?=(18+%)y.
Tlonyyamm ypasrensne
(18 +y)? — (6v13)* = (18 + »)y.
(18 +3)* - (18 +y)y = (6v13)";
(18 +y)(18 +y —y) = 36-13;
184+y=2.13; y=8.
Brauur AB=KB+ AK; AB=18+8=[26].

BapaanT 4

JaHo:
AABC
ABLBC
BD1AC B
AD, DC — nmameTpr OXpyxKHOCTeH
Oy, Oy ~ meHTpH OKpyHOCTEH K
AD =80 (AD > DC)
BC=175 _ > -
a) AP o 2
6) CK

B) SpraK

Tax xax mo ycnosuo AD > DC, o AB > BC.
ITpoBegem aononaATemHOE nocTpoerne: O, M1AP; O,NL1KC.
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a) Hyers DC = 2z, Torna

1

BC?=AC-DC, t.e. 152 =(80+x)z; 22+80z—752=0;
;g = —40:£V40? + 752 = —40+£5v/8% + 157 = —40+5-17,

z=-40+85=45=DC
x — 40 — 85 ¢ (0;00)

3raunr DC =45, a AC = 125.

. BD?*= AD.DC;

BD?=80-45=16-5-5-9=(4-5-3)?, r.e. BD=60.
AB =+/ADTy BD?, AB = /302 + 602 = 100.

AD 80 4
5. Tak xax O,MLAP, To AM = AO, - cos (£ZA);
AP =2. A0, -cos(£A); AP=2-4 -§=.
6) 1. Taxk xak DC =45, To
DC 45 9 3
2. Tlo moctpoesmio O, N1KC,
spaauT CN = 0,C - cos(£LC).
KC=2-020-cos(AC),'r.e.KC=2-%-g=.
B
B) PB=AB —~ AP; PB =100~ 64 = 36,
B

BK =BC - KC; BK =75-27=48;
PK =+/PB? + BK?,

PK = /362 + 482 = 12/32 + 4% = 60.

Tax xkak AAPD u ACKD — napsmoyromsane, a AD
u DC — pmmamerpm, o DP1AB, DK1BC. 3pauur,
DPBK — npaMoyronsHUK,

Torna SD.PBK=PB‘BK? T €. SDPBK=36‘48=.
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Tperupoaouras paboma 7

1.

Tpr oxpyxHocTH ¢ nenTpaMu B Toukax O,, O, ¥ O3 u paxn-
ycamu 1, 6 ¥ 7, COOTBETCTBEHHO, BHEITHHM 06pa3oM MOIAPHO
Kacaforcs Apyr Apyre. Hatiagre yron O,0,0;.

B papnobenpernofl Tpanennn JHATOHAIH B3aHMHO NEDIICHIH-
KynapHH. Bmicora Tpanenmm pasHa 19. Haligure nnomazs
AaHno#l Tparmenuy.

Paccrosinze Mexay napansenbHRIMA IOpsSMBIME paBHo 21.
Ha onpo#t m3 mux BasTta Touxa C, a Ha Apyrofi — TOYKA
A u B, Ilpu stom AABC ocTpoyronnaelf ¥ paBHOGEA-
pennnili, a ero 6oxoBas cropona pasra 29, Ha#izure panuyc
OKPYKHOCTH, onHcanHo# oxowio AABC.,

B pasnobeapennoft Tpanenun ABCD GOKOBRIE CTOPOHKI PaB~
HH MenbmeMy ocHoBanulo BC. K amaronanu Tpamenuu npo-
pena nepnengakyaapst BP u CK. Haiiure nnomans Tpa-
neman BCK P, ecnm nnomanas Tpanenpk ABCD pasra 36.
Toaxa M n N nexar na cropote AC Tpeyronsrmka ABC
HA DACCTOAHAAX OT BEpPIIHHN A, PABHEBIX, COOTBETCTBEHEO,
18 u 22. HaliapTe panuyc OKPYKHOCTH, NPOXOXIMCl depes
moukn M u N u kacaiomeiica nyya AB B Touxke K, ecmm
cos (£Z/BAC) = @.

Vrnu opyn ofHOM M3 OCHOBAHMI TpaneOuME paBHB! 64° m 26°,
a OTPE3KH, COCTHHAIONING CEPEAMHE MPOTHEOMOJIONCHEIX CTO-
pou Tpanenus, paBusr 11 u 10. Haltiute ocHOBARMA TDADECIIMH.

. B rpanemuu ABCD ocHomanusa AD w BC paenu, cooTBeT-

creenro, 45 u 15, a cymMMa yriioB NpH OCHOBAHHM TPAaNeIluH
pasra 90°. Haiinure panuyc OKpyKHOCTH, Dpoxoxsineit de-
pes Toukd A u B u kacalomeiica npamoit CD B Touxe K,
ecsm AB = 9.

. B pasuoSeapemnsom Tpeyromseuke ABC ocnosanme AG; paB-

1o 12. B npoaomxennn cropon AB u AC Bnmcana oxpyx-
HOCTL p&AUYCA, DABHOTO 8, KACAKINAACA CTOPOH H OCHOBA-
uaa BC. Hasiaure pammyc smmcannofi 3 AABC okpyx-
HOCTH.
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Pewernue mperuposouoil pabomu 7

1. Tpu oxkpy>xuocTn ¢ uenTpamMu B TouKax 0, O, u Oy r pagn-
ycamu 1, 6 u 7, cOOTBETCTBEHHO, BHEIMHNM 0Dpa30M NOTAPHO
KacaloTes: Apyr apyra. Haltqmre yron 0,0,05.

lano;

Oxp(0,), R, =1
Oxp(0,), R, =6
Okp(Oy), Ry =7
TlonapHo xacaroTca
ADYT Bpyra
£0,0,04

Ilycre Touxn P,

KnT — Toukn

KACAHMH, e
Pc0,05, K€0,0, Tec0,0;
Pacemorpum AO, 0,05, toe

0,05 = 8 (cymma pamuycos R, u Hg);
0,0, =7 (cymma pamuycor Ry r R, );
0,05 = 13 (cymma pagmycos R, u Ry).
0,03 +0,0f - 0,03

824+ 72132 64+49—169
0s(20,0:0) = —5 g7 =" 2.8 -
__.5% 1
T 2.5 2

irax, cos (L0,0,04) = 3, snwurs, [20;0,0; = 2.
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2. B pasnobGenpennoit Tpanenun AuaroHAIM B3SAMHO NEPIICHIH-
xynsapEsl, Bricora Tpanmemus paspa 19. Haitymre mnomans
Aaanoff Tpanerman,

Hano:

ABCD —_ "
AB DC Y
AC1DB

Hypop =19

SABCD

CaenaeM A0M. IOCTpoeHwe.

IIposeaem PK 1 AD tak, urobm O € PK, rpe O € ACNDB.
Taxk kax AB = DC, to AO = DO, npuuem AOLDO.
Smaaur LOAD = ZODA = 45°. Torna AK = OK.

Ananormurno BO =CO u BP = OP.
AD + BC

Cnenosatensno, PK = 5

Iomsoas mrorn, NOMyIAM:

SABCDSQ-:;-?—C-‘-°PK=PK2, T. €. SABC.D= 192=@.

3. Paccroanue MexAy NAPSJUICTHHLIME TPAMHMH pasuo 21,
Ha osmoft m3 HEx B3aTa Touka C, & Ha Apyro#fi — TOYKH
A n B. TIpu srtoMm AABC ocTpoyroysHulf H paBHOGSA-
peHHBIf, 8 ero Goxopas cTopoHa pasma 29, Haltamre paamyc
OKPYXKHOCTH, OTHCaRHOM okono AABC.

a) dano: c
AABC

Hyp=21

AB=BC=29 -

R A D B

0
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Penrenwe XOMOHBEMPOBAHELIX 388, . .

DB = BC? - DC%;
DB = /292 — 212 = /(29 + 21)(29 — 21) = /50 - 8 = 20.

“Torma AD=AB—-DB; AD=0),

AC = /AD?* + DC%;
AC = 9% + 212 = /(81 + 441) = /522 = 3V/58.
. _DC 21

AC 3v/58 [29
R°_2sin(£B)’ R, = 2.2 Vo8
6) Hano: ¢
AABC
AC = BC =29 .
R, A D B

" DB =120, torna AD =9.

. _DC . 2
sin (ZA) = A—C, T. €. SIH(AA) = E.

BC 20 292 1
B smeay %~~~ [Pal

4.

B paerobenpennoft rpanemun ABCD GokoBrie CTODOHBI pas-
HE! MenbIneMy ocHosarmwo BC. K muaronasmm Tpanenms mpo-
Benu nepoeHaBkyaapsl BP un CK. Hafiagre nnomanp Tpa-
nemen BCK P, ecna nnomans Tpanemun ABCD paena 36.
Hano:

ABCD — Tpanenus
BPLAC

CK.1DC

AB=BC =DC
Sapcp =36

SBPKC’
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Tax xak AB = BC = DC, 10 w13 BP1AC cnegyer, 4ro
AP =CP, aus CKLBD cuneayert, wro DK = BK.

B
3uaunt, PK € MN, tge MN = Q-—;—g—

Ormerim, aro MP = KN = %BC.

Toraa PK=MN_BC=.4_D%P£_BC=5_D_;£_

1

CHG}IOB&TGJIBHO, HBPKC = 5 . HABCD'

AD—BC

BC + PK BO+~—— 1
Seprc = ——  Hppxe=——F5—" 3HaBop =
AD+BC 1 1 AB+DC 1
=——gHasep =3 ——3—Hascp = 35ancp-
1

3naxnT, Sppyo = ZSABCD» T.e. Sppxc =[9].

5. Touxu M u N nexar ma cropone AC Tpeyrosmuuxka ABC
Ha PSCCTOSHHAX OT BepmuHBI A, DABHBIX, COOTBETCTBEHHO,

18 u 22. HanpuTe paguyc OKpYXHOCTH, Hpoxofsure#t depes
rouxu M ®m N ¥ xacajomefica my4a AB B Touke K, ecnn

cos (LBAC) = -—\/(—i_l—l—
Hano:
AABC /i B
11
cos (ZBAC) = —6— K
oxp (R) Kacaerca AB
B Touke K
Me AC
M € oxp(R)
N e AC
N € oxp (R)
AM =18, AN=22 | A M N c

RAKMN
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a) AK? = AN . AM (cm. Teopemy 2, c. 200),
re. AK2=22.18; AK =611

" 6) KN? = AK? + AN? -~ 2. AK - AN cos (/BAC);

KN2=22-18+222—2-6\/ﬁ-22-‘/—;_1=

=22.18 +222 — 222 = 22.18.
3maynT, AK=KN=6\/ﬁ.
B) KM? = AK? + AM? — 2. AK - AM - cos (LBAC);

KM2=22-18+182-2-5\/ﬁ.18-%=

=22.18 + 182 — 22-18 = 182,
3aavur, KM = AM = 18.
KM?+ MN? - KN?

r) cos (LKMN) =

2.KM-MN '
182+42-22.18 324+ 16 — 396
cos(LKMN) = —— e =" 5184 =
9% 7
T 8.18° 18’

2
Torma sin (ZKMN) = 41— (-{-) =

_J/8+N(A8=7) _ 5
- 18 - Ts"/ﬁ'

) R KN
A SoKMN = 550 (ZKMN)

6‘5/ﬁ =6.18=10,8.
2-mvIil 10

Raxmn =
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6. Yram opu oAHOM B3 OCHOBaHMIt Tpanenum paBHE 64° m 26°,
2 OTPE3SKH, COEHHAIONME CEPERUHE NPOTHROIMIOXKHBIX CTO-
poH Tpanemmy, pasHE 11 1 10, Ha#taure ocHOBAHEA Tpallenuy,

Hano:
ABC

Tpanenust BPC

A=

640
26°
Touxu M, P,| M,

LD =

e | [N N

CTOpOH A K D

MN =11
PK =10

AD, BC

a) HanomamMm m3pecTHEIE reoMeTpryeckre haKTHL.

1.

6) 1.

Ecim yepes cepeAMnEl OCHOBGHH{ TpAllenH OPOBECTH
OpaMyIo, To eit IpAHAAMEKAT: TOUKS NIepecedeHns] po-
JoDKeHRl GOKOBEIX CTODOH, TOUKA NEepecedennsi JHaro-
HaJell Tpallen¥i H cepenuHa cpegHell JIMARE TPAlenue,

. g moBoro npsMOYTOILHOTO TPEYTOJbHEKS MEINAHA,

TIPORE/ICHHAS W3 BEPIIEHBLI OPAMOTQ YIVIA, PABHA CPEA-
Helt MMHUE 3TOTQ TPEYrONLHHKA, COSTHHEAIOMENR cepenn-
HEI KATETOB.

IIpoBeneM RON. NOCTPOEHUE,
PP, || AB, rae P, € AD;
PP, || DC, tne P, € AD, (AB)U(DC)=T.

. Tax KaKk cyMMa YIVIOB IIDH OCHOBAHEN TPATICIAH DAB-

ra 90°, o AATD — npsmoyronbHBOA, IJIA HETO
TK — meaunans, a 3HaunT, TK paBHa OOJIOBHHE I'H-
noteryanl AD, a Taxke paauycy OOHMCAHHOH OKOJIO
AATK oxpyxuocta ((AB)U(DC)=T).
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AP K E D
Kak cnepcerene, PP, = 2P, K = 2PK
a PP, =AD - BC.
B) Ilycte BC =22, AD =2y. Toraa
AD+BC=2y+2m=y+:c-—-MN=11;

2 2
AD~BC=2y-~2z=PP,=2PK =20.
y+z=11 _ _
3naunT, {y—a:=10’ 2y =21 u 2z =1,

creposarensio, AD =21 u BC=1.

Ipumeganue. Tax kax PK = M| N,, o MN > PK, =ro
BAJKHO JJ18 DOHAMAHHA KOPPEKTHOCTH YCAOBHY 3amaqum,

7. B rpantemm ABCD ocnoBanuss AD n BC pasHu, COOTBET-
CTBEHHO, 45 ¥ 15, a cyMMa YImoB NpH OCHOBAHHM TPANCITHH
pasua 90°. Ha#tomure paauyc OKpY:KHOCTH, Npoxonamieil we-
pes Touxe A n B u xacajomefica npamoit CD B Touke K,
ecna AB =9.

Jano:

ABCD — tpanenus
BC || AD

LA+ LD =90°

BC =15, AD =45
AB — xopza oxp (R),
AB=9

okp { R) kacaeTcs
npamoit CD

R
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a) CremaeM AOM. MOCTPOEHHE:
CC, || AB, toraa AC, = BC; AB=CC,.
D

AP _ CC,
S 40 = ¢.p* ™"
AD. CCI _45-9_
u PB= AP - AB, t.e. PB=4)}.
P X
8) PK? = AP.PB
{cM. Teopemy 2, c. 200).
B
27 9 8l1. 3 9
2. 2= v
PKl=" ==, 5V3.

BK? = PB? 4+ PK?;

9\  /9\?
sie=(3) +(3) - A
T. €. BK=§\/1+3=9, spamr, BK = AB.

2
wmamyr; o= ()4 (2) 3

re AK = %\/1_= 9v/3, spammr, AK =2 PK.
Crnenosaremnro, ZPAK = 30°, r.e. ZBAK = 30°.

BK g
V) Ronasx = g 7BAR) ™ ® Foatsx = 73

=[9].
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8.

B pasrobeapernom Tpeyronbanke ABC ocnosanne BC pap-
o 12. B npomomkenrn cropor AB u AC BnHCAHS OKDPYX-

HOCTh PAIIYCa, PABHOTO 8, KACAIOIAACH CTOPON K OCHOBA-

" mug BC. Hastmmre pagmyc mmmcamnot B AABC okpyx-

HOCTH.

Hano:

Oxp (O,) Buncana
B AABC

Oxp (O,) BHe-
Bnucana B AABC
Ry, =8; BC =12

Ro,

CaenaeM gon. nocrpoerne. Ilycrs Toukm P, K, N u N, —
Touky kacaumst okp (O;) u okp(0,) cropon yra BAC. To-
roa O,P1(AC), O,K1(AC), O,NL(AB) n O,N,1(AB).

Cneporarensro, (AQ,) — 6uccexrpnca yrna BAC, npuruem
0, € (AO,). Touka D = oxp (O;) Nokp (O,).

3nasmr, D € (AO,). Tax xax AB = AC, AO,1BC

(lge = Hge =mge ), 10 Touka D € BC, koropas Kacaercs
omuospeMerno okp (0,) u oxp (O,).

a) 0,€ — Onccexrpnca ZDCK, O,C — OGuccekrpnca
£LDCP, snaant, £Z0,CO, = 90°, Tax xak

ZDCK + £ZDCP =180° ZO,CD+ £0,CD = %°.

6) Ouesmgno, wr0 0,0,1BC, Torma DC? = O,D - 0,D
(cM. Teopemy 3 (4), c. 124).

| o

Cneposatemsno, 6% =8-0,D, re. O, D="—=

35
s 2= For

B) Hon. mocrpoenne: O, M10,K,
rae O;M = /(0,D + 0,D)? — (O,K — MK)?, t.e.
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o) -G - V(E) -0

V62549 = 12 = PK.

Moxno npome, ecni noruMaTh, 0 DC=PC=CK =6,

NO, _NO, _
r) AOI—Aoz.Hycrb AOQ, = z, Torna

45 8

- --—-—-—~z+125(N01=R01=4,5); v B N,

4,5(z + 12,5) = 8z;

45+ Bogs 4L o, D 0,
2 2
225 225 1

360 =" #=qg =16y

A) A.D=A01 +R01°
1 1 i 8 4
AD = lﬁ'iz 44,5 = 20-]:&- F = = 20w = 20,

2 14 7
e) AB=vAD? 4+ DR,

15=/(08) +o = () +e-

_\/‘62-24§+ﬁ§-i§ 6@_6-25_150_2]2

7 7 7 7 T

AD 2w n ou

X) sm(éABD)--—B, sm(AABD)“j 50 =T =25
AB 7

?) Ro, a4 = 555 (ZABD)
2 15025 _25% 625 9

R°1M30=2..2£= 7-48 56 56 56
25

9
Hrax, ROlAABc."_” 11% .
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Pemenrne xoMOHREDPOBAHEEIX. 388, .

Camocmosmeavras paboma 7

1.‘

2.

4.

B Tpeyronpunke ABC Bepmmmri mmeioT xoopamaaTht A(1;1),
B(3;10) u C(8;2). Hatinure Tanrenc yrma A.

B pasrOGeapenHoll Tpanemuy AUArOHANM B3AMMAO NEPHEHIH-
KynapHH. Cpeanasn JmHnsa Tpaneuun pasaa 10. Halfapre mno-
AP TPANEIMH.

. Paccrostane ot Bepmmumt AABC po ompolt 3 ero CTOpon

pasno 10. MspectHO, uTro AABC — pasnobeapennnifi Tpe-

YTONBHAK, 60X0Bas CTOPOHA KOTOPOre pasaa 26. Halianre pa-
gayc omacaaHoil okoto AABC oxpyHOCTH.

Ape oxpyxnoctn ¢ neatpamu O, u Og H paanycaMu, pas-
HBIMH 2 A 5, K&CAIOTCA APYT APYTA BHENIHEM 06pa30M, 8 BHYT-
peHRUM 06pasoM KACAIOTCHE OKPYIKHOCTH C UeHTpoM O, H pa-
amycom, pasHeIM 10. Hatture yron O,0,0,.

OxpyxHocTH paxuycoB 3 u 8 Kacawrca xpyr apyrs. Yepes
LIEHTD OZHONR M3 HHX IPOBeNeHK ABe IPSMBIX, KAXKas N3 KO-
TOPBIX KacaeTca Apyrofl okpyxHoctd, a A u B — Touxn
xacanna. Haltmure paccrosane Mexay Toukamu A n B,

B tpanenun ABCD ocnopanua AD u BC pasHH, €00T-
BETCTBEHHO, 15 K §, a cyMMa YIJIOB IpH OZHOM M3 OCHOBAHMN
Tpanenun pasaa 90°. Halinure paapyc oxpyxuocTH, Ipoxo-
Aamett yepe3 Touxu A u B u xacalometica npamo#t DC, ecnu
AB =3.

Vrasl npy OZHOM W3 OCHOBAHMIA Tpamenus paBHE 50° m 40°,
A OTPE3XH, COSARHAIMMNE CEPEIMHE IPOTHBOMONOMXIILIX CTO-
poH Tpamenan, paBHH 15 1 13. Haitqure ocHOBaHMS TPADELHH.

Ocuopanne AC paprobespennoro tpeyronsnuka ABC pas-
HO 12. OkpyxHOCTE pamuyca 9 ¢ HEHTPOM BHE STOTC TPEyroib-
HHAKA KACAETCA NPORO/DKeHNsT GOKOBKWX CTOPOH TPEYTONbHHKA,
a Taxxe ocHoBanus AC. Haltimre pamuycw oxpyxsocTeff,
BOHCAHHON ¥ OmMCaHHON OXONO Tpeyronbhuxka ABC,
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domawnss mpenupoeounas paboma

1.

4.

B rynoyronmsnoM Tpeyromsauxke ABC nanbompmas cTOpoHA

BC pasna 14, a CHHYCH NPHIEKAIINX K Hed YIVIOB PABHLI
3
3 4 TS Hafizpre cuayc HaubOILIIEro YINa, OCTANLHLIE CTO-

POHBI H IIOALDL Tpeyroasanks ABC.

. B uernipexyromsauke ABCD cropoma AD pasna 63. Cro-

port AB u AD obpasyior Tyno#t yrou, CHHYC KOTOPOrO pa-
BeH :—g Croponri AD u DC roxe obpasyior rynofl yrox,

CHHYC KOTOPOro paseH 18—7 Cropora AD ofpaayer ¢ muaro-

5
Haapw AC yroa, cHHyC KOTOPOTC paBeH 13> 2 ¢ Auarona-

1 .
as10 DB yroJ, CHERYC KOTOPOrO paBeH -l-g Haitnpre: Bce Hems-

BECTEBIEe CTOPOHEI, JMAroHaNMH ¥ miomaae ABCD, paxmyc
onucarnolt oxkono AAOD okpyxuocrn { O — Todxa nepece-
4eHHd AparcHaselt) u paguyc smacamnol B AABD oxpyx-
Hocrn. Brisicanre, ssnaercas mu ABCD tpanenmeit.

JBe OKpY>XHOCTH KACAIOTCS BHEmHMM o6pa3oM B Touke K.
IIpaMaa AB KacaeTcs IepBOH OKPYXHOCTH B TOYKe A, a BTO-
pot — B rouke B. Ilpamaa BX nepecekaer nepsyio OKpyX-
HocTh B Touxke D, npamas AK nepecexaeT BTODYIO OKDYX-
Hocrs B Touxe C. [Jowawwre, wro AD | BC. Haiigure
SAaxB, €CTH PagUyCchl OKpYaKHOCTell pasHl 4 1 1,

Oxpyxnmocr pammycos 2 m 3 COOTBETCTBEHHC ¢ IEHTPAMH
0, 7 O,, xacaiorca B rouke A. Ilpamas, npoxonamas we-
pe3s TOYKY A, BTOPHUYHO IIEPECeKseT MEHBINYIO OKPYXKHOCTH
B Toaxe B, a Gompmyo — B Touxe C. Hatimnre nmomass
Tpeyroneunka BCO,, ecmu LABO; = 30°.
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Peuienue domawireti mpenuposouroti pabomut

1.
,D;a.no B

a) Tak xax a+ 8+« = 180°, To
sina = sin(180° — (8 + 7)) = sin(B + ).
Hspecrro, ato [sin{8 ++) =sing - cosy + siny-cos B |.
Yrobst BoCTIONMB30BATECA 3TO# opMyinoft, HeobXonumo
BEMHC/IATE MBOKHTENH.

cosy = 1/1 —sin+, Te. cosy = 1— 13
=+/1—5in?8, 1.e. cosf = 1—(5) = -,

5

Teneph, MCHIOMB3YA JAHHKIE BRIMUACICHHA U opMyay, TO-

3 12 5 4 |56

mymM Eme =Bt G5 (el

BC AB AC
6) Tax xak oo~ sny smﬁ (Teopema. camycos), TO

' 5
BC-siny ,, M35 _145-65_5-5 |1

AB = ———— = = =|(6-|.
B sina ' 56 5613 4 64
3
BC -sinf 4-5 14.3.65 3.13
”)AC'"';ETAC_%‘ss-s_e;‘ '
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b a e
Sinﬂ sina sin-y
asin asin
p—aSA  _ asiny

r) Tax xak

=2R,

Toraa SMC=E.M.

2 sina
3 5
3Ha‘lnTS 21.. 142 Eﬁ=14‘14°3°5°65=
¥ AABC 2 %‘% 2'5'13'56
7-3-5 1
= =2,
20 'ﬂmo:
ABCD — YeThIpeX-
YrOIBHHX

ZDAB = (a - 900)
ZADC =8 (8 > 90°)
LDAC = oy, ZADEB = ﬁl

i —— R il H — 8
sina = 1=, sinf = 17
. 5 . 15
BlnqQy = 3 sing, = =

a) AB n BC

6) DC ¢ Sapop

B) BD x) R p.0p

r) AC 3) T.a4BD

u) Bonpoc: sBnserca nu
ABCD tpanenpeit?

Hanomm:u, yro nna AABC .a - b ¢

—_ = —— =2R
sSina mnﬂ siny

(Teopema cumycos).

TaxoKe BepHBE GOPMYIB! A1 CHHYCS CyMMEI ¥ DASHOCTH:
sin(c + 8) =sina-cos S +sinB-cosa;

sin(a — f) = sina - cos f —sin § - cos .
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a) sin (ZABD) =sin(180° — (o + §,)) = sin{e + B, );

sin{a + ;) = sine - cos B; +8in 3, - cos e,

15
e cos By = 1/1—-sm By; cosfy = 17

Tax xkax o > 90°, 10 cosa < 0.

cosa = —+y/1—-sina; cosa=— 1_(.1.2) =,_£

13 13°

. . 12 8 5 15 21
Tomaan(AABD)msm(a+ﬁ1)-—ﬁ--ﬁ-—-ﬁmﬁ_13 T2

AB AD

Tax xax sinﬁl = sn(ZABD)' ™°
3-21.

B-—-—---——-—-3 13 - 15 = [585].

13-17
6) sin (LACD) = sin(180° — (e, + 8)) = sin{e, + B);
sin{a; + ) =sina; -cosg+sinf - cos ;.

Tax xax § > 90°, 10

oosﬁ——\/l—smzﬁ, cosfi=— 1—(%) ———E

cosa; =4f/1— sin®@); cosoy = 1} 13 13

8 12
mn(éACD)—sm(a1+ﬂ)——( 17)+17 3 17.13-
DCc  AD
sina, sin(ZACD)’
3-21-55-13-17

to DC = 31 =3.5.17=[255].

Tax kax
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BD AD

B) Tox ok o = sin(ZABD)"
3-21-32

10 BD = ——=—2 =3.12. 17 =[612.
71

AC AD

r) Tox sk s = Gn(ZACD)’
3-21.3

0 AC = — T =3.8.13=[312].
i

n) sin (£/BAC) = sin(a — o;) =sina - cosa, ~ sina, - cosa.

cosay = /1~ sm?l, cos ayy = 1/ 13

Tax xak a > 90°, T0 cosa < 0, Toma.cosam——l-s-
(cm. mynxr a).

Torna sin (LBAC) = BB B\ 13"

Taxmm obpasom, sin(£BAC) =1, re. ZBAC = 90°.
Crenosaremsuo, BC = ABZ + ACE;

BC = /5857 + 3122 = /3Z. 132 152 + 32. 137 . & =
=3.13./3BT61=3.13.-17=[663).

2 12 5 ( 5)_169_1

sin (LAOD) = sin(180° — (e, + 8,)) = sin{a; + B;) =

= sinq, - cos B + cosay - sin F;.
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L R O

N \/713 5

15 12 220
sin (£AOD) = sin(a; + 8;) = 13 17 tRBTTG
1 220 3-12-17-3.8.13-220
SABGD—§‘612‘312‘17.13_ 2.17-13 B

=864-110={950401.

AD _
Ropaop=3m (£ZAOD)’
R 63  63-17-13  63-221
*AAOD T UTTEE0 T 3.220 440
17-13

13923 _ [ 283]

= 270- 63 = 17010.

17010
3HAYMT, r, = 30 27].
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u) Orser: mer.
B

C

_1 .
‘Bl A D Cl
Ws AABB;:
BB, L(AD); BB, = ABsina;
BB, =585 1—2_4,5 12 = 540
CC,L(AD); CC,=DC -sinB;

8

CCy =255 I = 120.

Tak xax BB, # CC,, ro BC }t AD.
3raautr, ABCD Tpanemmeft e ABsACTCA.

3. [Ipe oKpYXHOCTH KACAlOTCH BHeImHHM obpazom B Touxe K,
Tlpsmaa AB xacaeTcs nepsofl OKPYXHOCTH B TouKe A, a BTO-
poi — B Touke B. llpamas BK mepecekaeT mepByIO OKpPYX-
HOCTb B Touke D, mpamaa AK nepecexaeT BTOPYIO oxpy)x-
HOCTh B Touke C,

a) Hoxaxure, uro npambie AD n BC napaeybHbI

6) Haitqure wromans tpeyronbarka AKB, ecim mspecTHO,
YTO pajgHyCcHl OKpyXHOcTel pasabr 4 1 1.
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Jaxo;
ABnoxp(R)) = A

‘ABNokp{(R,) =B

BK Noxp(R,) = {D; K}
AK Noxp (Ry) = {C; K}

a) Ooxasxure: AD || BC

6) Saaxs =7
mpu R, =4, R, =1

a)

6)

O6o3Ea4¥MM TEHTPHI
okpyxHocrelt O; n O,.

Ilycrs obmas xacaresmaas, MPOBEOCHEAA K OKPYKHOCTHM
B Touke K, nepecekaer AB s rouxe M. Ilo ceoficTBy
KACATENILHEIX, NPOBEACHERIX U3 ogHo# Touxkn, AM = KM
a BM = KM, rornaa AM =BM n KM =m,p.

Tpeyromeeuk AKB, y KOTopore Meauasa PaBHA IOIO-
BUHE CTOPOHR!, K KOTOPOit OHA IIPOBEAEHA, — IIPAMOYIO/IE-
HBIH,

Buucanen yron AKD — npsuott, no3ToMy OH OIHpaeTCs
Ba nuamerp AD. 3maunr, O, € AD n ADLAB.

Ananoryuno nomygaeM, uro BC LAB.
Cnenosarensao, npamsie AD u AB napannensHhL.

[ycTs, aAnsa onpeneneHHOCTH, MEPBAd OKPYKHOCTH AMEET
pamuyc 4, a paguyc BTOpoft pasen 1. :

Tpeyromsarxks BKC 1 AKD nopoban, -g—g- =4,

Ilyeres Saprc =S, Toras Sasxp = 168.
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VY rpeyronsankos AKD u AKB ofmas BBICOTS, CIEIO-
Saaxkp _ DK

Saaxp KB’

C ¥ cTo mﬁ——ﬂ

Tak xak AAKD ~ ABKC.
TOI‘A& SAAKB =45 (AK: 4KC)-
Anagormuso Spgp = 45.

Tex xax Sapes = Saacs: ™ Sapkc = Saask-
IInomane Tpanemaun ABCD pasma 258,
Tax KaK SAAKB —_— 45 = SQDKC?

BaTeNLHO,

10 Spaxp =445, Sapxc =S

BrerupenraM nnomaas Tpanenan ABCD.

Ilpoeepem k. AD neprnerppkynsp O,H, paBnm#t BEHICOTE
TPANEIEN, K HallileM ero B3 IpAMOYTONLHOTO TPeyTrOVIbHH-

Ka OzHOI: OzH = ‘\/ 0102 """O]_.I:I2 =4,

AD+BC.AB=20,

Crnenosarensno, 255 = 20,

Torna Sypop =

otkyRe S=0,8 1 Syup=45=3,2
Orset: 3,2.

4. Oxpyxnoctu pagaycos 2 u 3, ¢ nearpamz O; 1 O, coor-
BETCTBEHHO, KacaioTcda B Touke A. IIpamana, mpoxonamas ge-
pe3 TOYKY A, BTOPHYHO OEPECEKAET MEHBINYIO OKPYIKHOCTH
B Touke B, a Gombmyo — 8 Touke C. HafizuTe mnomans
Tpeyromenxka BCO,, ecnu ZABO, = 30°.

Toukm O;, O, u A nexaT Ha oFHON mpsAMON.

Tax xax Tpeyromsaukir BO;A u CO,A pasnobeapennsie,
u LABO, = LBAO, = LCOAO, = LACO, = 30°,

T0 AB=20,A-c0830° =23 u AC =20,A-cos30° =33.
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Boamoxunr Ass. caydad,

IlepBriit cmydgail: OKPY>KHOCTH KACAITCS BHYTPeHHHM 00pa-
30M, TOTAa TOUKA B jnexur Mexay Toukamu A u C, orkyaa
BC = AC - AB= /3.

BC-C0,-sin(BCO,;) 33
2 T4
Bropo#t ciy4ail: OKpy»KHOCTH KACAIOTCH BHEIMHUM OGpAa3oM,

TorAs TOuKa A JexmT Mexny TouxkamME B u C, oTkyna
BC = AC + AB =53

Torﬂa SBCO: =

BC.CO,-sin(£ZBCO,) _15v3
2 T4

TOI‘,[(& 33002 =
3v3 1543
4 HITH .

OTpeT: )
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Camocmoameanvras paboma 8 (3adanu-aoeyrunu)

BapuanT 1

Kaxwe u3 cnenyiomux yTBepiKaeHuH BepHbI?

1.

2.

B nepaBHEIX TPEYTONLEUKAX IIPOTUB HEPABHKIX CTOPOH JIEXKAT
HEPABHEIC YTIH.

BuccexTpica BHEMHEre yria mpd BeplIMHe PaBHODeXpPEHHO-

ro TpeyroflbEUKa, MPOoTUBONeXKANIel OCHOBAHUIO, NapaIe/b-
HAa OCHOBBEMIO.

Ecan cToposHs B TPH yrila OJHOTO TPEYTOILHUKS PABELL CTO-

pOHE U TPeM YIVIaM ADPYIOTO TPeyrONLHHKA, TO Takue Tpe-
YIOVIbHHKH DaBHEL

Kaxnas GHCCEKTpHCA AENMHT OCTPOYTOIBLHBIN DPa3IHOCTOPOH-
HAH TPEYTOIBHEK HA ABA TPEYTOILHHKA, OJHH B3 KOTODBIX
TYNOYTOABHEIE, & APYTo# — OCTPOYTOIbHBIN,

Eom aparonanu TpanmemMm B38MMHO IePICHIAMKYAAPHEL,
TO 3Ta TpaenMA PABHEODeAPEHHAT.

CymecrByer TPeyroiIbHUK, TPH BHICOTH KOTOPOTO Iepeceka-
I0TCSL B OTHON U3 €roO BEePIIMH.

Tpanemua pazfiefieHs AAAMOHAIAMNA HA YeTHIPE TPEYTONBHUKA,
H3 KOTOPHIX JABA PABHOBEJIMKEX,

. Ecnu cropors TpeyromsHuKa oTHOCHTCH KaX 7:(n+1): (n+2),

roe n — moboe HATYDPAJbHOE YHCJIO, TO STOT TPEYTOJILHUK
OCTPOYTONBHEL,
OKONO 2ETHIPEXYTOIbHEKA, BEPIIMHAMA KOTOPOTO ABJIAIOTCH

TOYKH Hepeceennst GHCCEXTPHC YT/IOB TPaNeaH, MOXKRO O~
CBTH OKPYKHOCTD,

CymecTeyer TpeyroabHHK, BHEITHYE YIVIB KOTOPOrO OTHOCAT-
cgkaxk 1:2:3.
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BapuanT 2

Kaxwe u3 crenyiomux yreepiaeHmii BepHSI?

1.‘

2.

3.

40

5,4

6‘

10.

BrccekTprca yriaa mapaieiorpaMMa OTCEKAET OT Hero pasB-
noGeApeHHBIt TPEy rOJIbHUK.

CymecTeyer Tpanienys, ¥ KOTOpo# JA®ArOHANA TOIKOA nepe-
CEUEHHS REHATCH [TOTIOVIaM.

Ecnu aparonand weTHpexyroi>HEKA PABHHL H B3AEMHO Iep-
IeHANKYJASPHEL, TO STOT IeTHPEXYTOJbHHK — poMDb.

JlBe npsMble, NPOXOOAUAE Yepe3 NeHTp CHMMETPHH IapaJl-
JeJOrpaMMa, REIAT er0 Ha YeThipe NONADHO PABHOBSIRKHE
¢urypsr.

Y moboi#t Tpanenud pasHOCTh OCHOBAHEY GONLINEe pAa3SHOCTH
BOKOBLIX CTODOH.

Ec B BRITyKI0M YeTHIDEXYTONMLHAKE OWATOHAM PDABHBI,
7 x0T ObI OXMH H3 YIJIOB OPAMOft, TO 9TOT YETHIPEXYTOlh-
HUK — TpAMOYIOJIbHEK,

JI060i TPeyroMbHAK MOXKHO Pa3pe3aTh Ha JBe YACTH, U3 KO-
TODLIX MOKHO COCTABHTDL IAPAILICTOIDAMM.

Cepengarl CTOPOH JIOB0T0 JeTHPeXY N OILHUKS SBISIOTCH BEP-
MAHAMHA TAPALICIOrPAMMS.

CymecTByeT 2eTHPeXyrobHUK, KOTOPAIE MOMKHO Pa3pesaTh
ABYMS OpAMEIMH Ha IIeCTh JacTell.

Cpepaas JEANA TpaleLME pa3bHBacT ee Ha ABe NoAoOHLIE
TPaIe .

IIpuMeuanne. XoTa OTBETH K CAMOCTOATENLHOH pabore 8 ma-
BH B CTH/IE «JIA%»-<HET», HEOOXOMAMO OYEHb NOAPODHO, JOMHYECKH
0060CHOBAHHO 3aHHACATH PEmIeHEe. DTO CBA3AHO € TEM, ITO HHTY-
ETHBHO OYEBHIOHHIN OTBeT NpH GoMee TIDATENHHOM PACCMOTPEHMH
OKAZLIBAETCS HE BCEr[@ BEPHBIM (CM. KPATKOC peIIeHHe B KOHIE
KHUTH).
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BapuanT 3

Kaxue n3 cnenyromux yrsepxaeHull sepabi?

1.

10.

Ecma npa TpeyroAbHHKA HMEOT IO PABHOMY YTAY, TO HX IUIO-
INafH OTHOCATCH KAK IPOU3BEEHHA CTOPOH, 3aK/TIOYAIONTAX
STH YTJIEL

He cymecTByeT TpeyronbHAKa, y KOTOPOTO ABE BEICOTHI GOJIh-
me 1,41 nM, a miomaas mMeasme 1 a2,

. Meamanu moBoro TPEYrONMLHUKA ASNAT €ro Ha MECTh PABHO-

BEJIMKHX TPEYTONLHUKOB.

. Ecnu mepumerp napannenorpauma Gonsme 100 M, TO ero nio-

mMak He MOXET OhITh MeHbIe 10 M2,

[Inomane 4eTHPEXYTrONBbHUKA ¢ BEPIIAHAME B CEPEIHHAX CTO-
POH IPOM3BOJLHOIO BHIIYKJ/IOrO YeTHIPEXYTOMbHENKA HE IIPEBRI-
IIaeT DOJOBHHBI IJIOMIAAH STOTO BRINYKJIOID HeTHIPEXYTOib-
HHKA.

[homaxs PaBHOCTOPOHHErO TPEYTOILHUKA, NOCTPOEHHOTO
H8 THIOTEHY3€e IPAMOYTONBHOTO TPEYTONBHIKA, HE PABHS CYM-
Me WIomaell PABHOCTOPOHHMX TPEYTOJBHEIKOB, NOCTPOSHHRIX
Ha €ro KaTeTax.

CymecTByeT TpPEyTOUILHMK, MEAMAHA KOTOPOI'O MOEJNHT Ero
Ha {Ba TYNOYTOILHBIX TPEYTOJILHUKA.

CymecTByeT BHOYKAHH MHOTOYTOILHHAK, Y KOTOPOTO DOBHO
JecaTh AUATOHANeM.

CymecTByeT Tpamemms, JUaroRaaL KoTopo# pasbusaer Tpa-
HEIUI0 HA OB& HOXOOHBIX TPEYTOILHAKA.

CymecrByer Tpanemus, CpefHas JAHHA KOTOpOi pasﬁmaaer
ee Ha JIBe TPAIeIHH, ILTOMaAH KOTOPLIX OTHOCATCS Kax 1: 3.
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Bapnanr 4

Kaxne w3 creayomax yTBep:KIOeHUE BepHBIT

1.

10.

HeTHpexyTroNbEUK, CYMMH NPOTHRONNIOKHEHKIX YIVIOB KOTOPO-
r'o PABHEI, H [iBe OPOTHBOIIOXKHEE CTOPOHLI KOTOPOIo paB-
HBI, SB/IAETCH NAPAJLIEIOrPAMMOM, €CIM B APYTHe CTOPOHH
TIApaJI/Ie/IbEEL

Ecan B napasnmenorpaMM MOXKHO BIMCATh OKPYKHOCTh, TO €90
JAMArOHaJH B38HMHO NePREHAMKYIIAPHEI.

He cymecTByeT YeTHpexyroibHEKa, OTIHYHOIO OT KBAXDATE
¥ paBHODEApPERHON TpaneIdl, OKOIO KOTOPOTO MOXKHO OIE-
CaTh OKPY¥KHOCTL H B KOTOPHH MOXHO BIHCATL OKPYKHOCTS.

Jlioboft TPEYTONMBLAEMK MOXKHO PA3ZE/HTh HA TPH TYIOYIOIb-
HBIX TPEYTOJILHHKA.

Ecnma nenTp omucansofl 0koI0 TPEYTONBHAKA OKPYKHOCTH Jie-
WHUT Ha Me[HaHe, TO 3TOT TPLYTOILHHK paBHOSeIpeHHRIS,

CyniecTsyeT TpeyrobHHK, ABe ODHCCEKTPHCH KOTOPOTO mepe-
CEKAIOTCA NMOK OPAMKMM YTIIOM.

Ecne amaronsm TpanenEy nepueHIuKyIspHE BOKOBEM ¢TO-
POHAM, TO 5T Tpamenus paBHODe/|pCHHAS.

Touxn nepecedenus GHCCEKTPHC NAPANIEIOTPAMMA €CTh BEp-
UTHHBI KBAIDATA.

Ecsn U3 BepImMHK Napanje/iorpaMMa DPOBe/IeHH JBa OTPes-
K3, NePeCeKAIOmMHE CEPEAUHLE] CMEXXHBIX CTOPOH, TO OHE Ne/IAT
OfIHY M3 AHaroHasjeff Ha TPH PaBHEIC YaCTH.

CymecTByer paBHOOEIpeHHAA Tpamenus, y KOTOpOH AMAro-

HaJh paBHa Goabmemy ocHoBaHMIO. [Ipa KaKOM 3HAMEHHM TY-
HOrO YIVIa 9TO BO3IMOXKHO?
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Hrorossie camocTogTe/IbHEIE PabOTHI
Hmozoean camocmoameavran paboma 1

1.

Yron Mexay JMaroHANIAMM DPAMOYIOIBHHKA paBeH 60°,
a cCyMMa NHATOHANM ¢ HaUMeHmmel cropoHoff IpaAMOYIoNb-
HHKa paBHa 36. Hafinure quaronans npAMOyroibHUKA,

B smmyknom wermpexyromsauke ABCD yrne npm sepmy-
Hax B u C orHocarca kak § : 3. Yron B pasem pasHO-
¢t yrnos npu Bepmunax A m C, a yron npu sepmube A
6oursme yrna npu sepmmre D ma 12°, Hafiaare yron mpn
pepmune D,

JaHn aBa NONOBHBIX MPAMOYTONBHBIX Tpeyroibauka AABC
2 AA,B,C,, npraem xareret AB =2, AC =1,2, a xarer
A,Cy = 4,5. Hatimare xarer A,B;.

B npsiMoyronnHoft Tpamenun ocHopanus paBHM 4 m 8. Han-
MeHbIIAS JMATOHANL Tpamemue pasHa +/65. Hafiyure mo-
maib TaKol Tpanenuy.

Jaubl AB8 BHMOYKNBIX DOA0OHBIX wernipexyromsauka ABCD
2 A;B,C,D,. Cropoant ABCD nociefioBaTensHO OTHOCHT
et Apyr K Apyry kak 2:4:3: 6. Ilepamerp A,B,C\D; pa-
Bexd 150. Hadiapre Ha.nuenbmym CTOPOHY 9YeTHIPEXYTONLHHAKA,
A,B,C,D,.

. IlepemeTp napamnenorpaMma pasel 84. BrnicoTsi mapanneno-

rpaMMa, ONyNIeHHKE U3 QAHON BepIIRHbL, OTHOCATCA KaK 4:3.
Ha#inyre HanboNsmyIo CTOPOHY NAPAJLNCJIOTDAMMA.

Bricora Tpanenns pasaa H. Tpr cTOPOHH Tpamellin PaBHE
IOJIOBHHE OCHOBaHEA. HaltiaTe niomags TAKOH TpamelyH.
CMexHRIe CTOPOHB DAPALISIOrpaMMa PS&BHELI 6 B 5, a oo~
mans paeHa 10v/5. Halinure HanGomsmylo AAaroHAT.,
CropoHH IPAMOYTONLHEKS, OTHOCATCS KakK a: b, a AEaroHa L
pasua 2R. HalignTe miompalip npsaMOyTONBHUKA. :

B pasHoGeApeHHOM TpeyroilbHHKE PAlRyC BIACAHHON OKPYX-
HocTh pasen 0,2 BHICOTH, NPOBeAcHHON K ocHOBamMIo. Ilepn-
MeTp TpeyronsHBKs paseH 60. Hafiyure pagHBIe ¢CTOPOHH TPE-
YTOJILHAKA.
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Hmozoeas camocmosmeavias paboma 1.
Modeaupoasarue ycaosuil

1. ¥rom Mexpy IHATOHANAME NOPAMOYTOJLHEKA paben 60°,
a cyMMa JWATCHANIH € HAHMeEbINelt cTOpoHO# ITpAMOYTONB-

nnka paeHa 36. Haltnmre quaroans mpsaMoOyroibHUKS.

HaHo: B C
ABCD -~ npsMoyroisHRK o
(A"E;"'B“D) = 60°

AC+CD =36

BD A D

2. B srnyknoM deTHpexyronbauke ABCD yrisl npn epimm-
Hax B n C oTHocaTes Kak 5 : 3. Yron B pasen passo-
cTn yraos npn pepmueax A m C, a yron npe Bepmune A
6onbme yria npm Bepmuae D xa 12°. Ha#iamre yron mpm
sepmane D. B
Haxo: A
£B:/C=5:3
LB=LA-LC
LA=4D+12°

4D D c

3. Jasu zea mopo0HBIX TPAMOYTONBHEX TpeyronseEnka AABC
a AA;B,C,, opauem xaterst AB =2, AC = 1,2, a karer
A;C, = 4,5. Halinnre kater A,B,;.

B,
Jlano:
AABC ~ AA B, C, B
AB=2
AC =12
AICI = 4,5
A, B, A o A: c,
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4. B mpaMoyromsHO#t Tpamemuu ocHOBaHME paBHEI 4 m 8, Hawm-
MeHLIIAS AMATOHANE Tpanemuu pasHa /65. Hafizure nno-
maae Takoll Tpamenmu.

Hano:

ABCD B C
BC=4 '
BC || AD
CD1AD
AD =8

Sapcp

5. JlaHE! ABa BRIOYKJKIX NOACOHRIX deThpexyronsEuka ABCD
n A B,C\D,. Cropornt ABCD nocnenosaTensHO OFHOCAT-
cst XpyT K Apyry xax 2:4:3: 6. Ileppmerp A,B,C,D; pa-
eed 150, Haliaure HaMMEHBITYI0 CTOPOHY YETHPEXYTOILHAKA
A B,C\D,.

G
Hago: C D,
ABCD ~ A,B,C,D, D
AB,BC:CD: AD = B,
=2:4:3:6 B
A A,

PA1B1C'1D:| = 150
AIBI.

6. IlepumeTp nmapasnenorpamma paseH 84, BucoTs: mapasneno-
rPAMMA, OHYINEEHNE A3 ONHON BePITAHBL, OTHOCHTCS Kak 4:3.
Haiiypame HARGOTBIIYIO CTOPOHY IAPAJIIENOrDaMMAS.

Aato: B c
ABCD

AD | BC

AB || DC bl
Papop =84 s
BB,:BB;=4:3 A B D

AD
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7. Bricora rpaunenum pasHs H. Tpu cTOpoHH Tpanenmn paBHBI
NOJIOBHAE OCHOBaHMA. Hafiaare miromans Takoi Tpanemmn.

‘Haso:
ABCD y- <
BC || AD
BB, =H
AD

SABCD

8. CmexnpHle CTOPOHH NapajnenorpaMma pabHE 6 u 5, a mno-
manap passaa 104/5. Halfzpre HanGomsmyio AUaroRab,

Hano:
ABCD
AB || DC
BC| AD
AB =6
BC=5
AC

9. CropoHH HPAMOYTOIBHHMKA OTHOCATCA Kak & : b, a JmaroHats
paera 2R. Halizure nnomaas NPpAMOYTOJBHEKA,

Hano: B ¢
ABCD ~— npaMoyroasEnk
AC=2R
AB:BC=a:b
A D

SABC'D
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10. B paBHOGeapeHHOM TPEYTrONbHAKE PAANYC BIINCAHHOM OKPYX-
HOoCTH paBeH 0,2 BRICOTHI, NPOBEACHHON X ocROBamm0. [lepn-
MeTp Tpeyronbunka paBe 60. Hafinure paBHbBIE CTOPOHEI TPE-

B
Hamo;

AABC

AB = BC

r, = 0,2BB,

Ppapc = 60
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Hmozoeas camocmoameavran paboma 2

1.

Kax oTHOCATCA DIOMAAM BIMCAKHONO M OHHCAHHOLO OKOIO

" OKPYXHOCTH NPABWIBHEIX IIECTHYTOILHAKOB?

2.

10.

K oxpyxnoctu paguyca 5 us Toukm A npoBeneHa Kaca-
TenpHAn AmuEb 21/6. YeMy paBHO paccTosHMe OT TOSKH.-A
A0 Gmxafimelt TOUYXH OKPY2KHOCTH?

K cropone TpeyronbHAKa, pasHO# 60, MpoBeeHbI BLICOTA H
MeAuana, pasasie 12 u 13 coorBercTBenno. Halimure HamMeRs-
IIYIO CTOPOHY TPEYIOJEHUKA,

B oxpyXHOCTh BOMCAIA KBAAPAT W IOPAMOYIOILHHK. Yron
MeXK)ly AMATOHANAMM UPAMOYTONbHHMKA paBeH . Haiaure
OTHOIMEHKE MAOMALH IPAMOYTIHHUKA K IUIOMANM KBALDATA.

Hafinure paguyc smmcanHOH OKpYKHOCTH paBHODeApeHHON
Tpallellin ¢ OCHOB3HMAMH, paBHRIME 20 1 5.

B npaMoyroisHOM TPEYTOJMbHUKE BhICOTA, ONYIIEHHAS U3 Bep-
IIMHK OPAMOrG YT/ia, OEIAT TOT YIoyI B oTHOmeHEm 2 : 1.
Haftmre orROmMeEnne miomane! TpeyroJbHUKOB, Ha KOTOpPHE
JAHHBIE MPAMOYTOILHEI TPEYTONbLEMK JENHT JAEHAS BLICOTA,
OKpyXHOCTH DaJHycoOB, PABHHIX COOTBETCTBEHHO 2 M 3, Ka-

CAlOTCA BHYyTpeHEMM obpazoM. Yemy pasma nawboibmas
3 xopg, GonbImefi OKPYXHOCTH, KACAIOIAACA Menbmeth?

B Tpanenmmm Tpu CcTOpPOHB! PABHBI MeXXKay cobol, a ARATOHAN
PaBHE EanGoNbImeMy ocHOBaHMWIO. Haliymre ocTphiit yron upy
OCHOBAHHM TDATIEI[HH.

JIBe OKDYMKHOCTH KACAIOTCH APYr APYTa B CTOPOH IPAMOIO
yrna. YeMy paBHO OTHOImMEHHe BX pagaycoB’

B xsagpar co croponofi, pasroff 1, BnncaH paBHOCTOPOHHRI
TpeYrOIbHHK, OffHA H3 BePIDHH KOTOPOIO COBHOANALT C BepINH-
Holt XB3ApaTa, a ABe ApDYrHe BePIIMHEI IIPHHAIIEKAT CTOpPO-
HaM KBaapaTa, HafiauTe maomans TAKOTO DABHOCTOPOHHEO
TpeyTOILHHKA.
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Hmozoaas camocmosmeaviian paboma 2.
Modeauposanue yeaoesuti

1. Kak oTHOCATCA NAOMAIM BIMCAHHOTO H OIHCAHHOTO OKOIIO

2.

OKPY>KHOCTH NPABAJIBHHX INeCTHYTONBHHKOB?

K okxpyxuOCTH pagnyca b B A
3 Touku A TiposeneHa 'C
KACATeNbHAS JUIMHK 24/6.

Yemy paBHO pacCTOsHAE
or Touky A a0 Gmpxafhnedt TouKH
OKPYXXHOCTH?

K cropoHe TpeyronsHMKa, papHO#t 60, UpoBeAGHR! BHRICOTH
B Meapana, paBHHe 12 u 13 coorBercrpenno. Halinure Ham--
MEHBIOYIO CTOPOHY TPEYrOJIbHHAKA.

Hago:
AAB
AC = 60 B

BB; 1LAC .
AB, = B,C

BB, =12 A Es B]. ¢
BB, =13 |
AB
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4. B OKpyXHOCTL BIMICAIM KBAJPAT H OPIMOYTOJBHHMK. ¥YTOMI

MEXCAY AUATOHANISIMH HPSIMOYTOINbHUKA paBeH «. Haiijure
OTHOIICHUE IJIOMANA HPAMOYTOIHHAKA K IIOMAAH KBa(PaTs.

* Haso: B, C,
ABCD — xBajpar B C
A,B,C| D; — npsmoyrom-EEK
(Alcl; ‘B],D].) = ¥ o
SA1310'1D1 o

Sascp
A D
4, b,

Haliaure paguyc BnmcaHHON OKpy>XHOCTH paBHOOEIpeHHON
Tpalienmuy ¢ OCHOBAHMSAMH, PaBHMMA 20 1 5.

Hano: B c
ABCD

BC || AD

AB=CD

AD =20

BC=5

r

B npaMoyronbEOM TPEYTOJILHUKE BHICOTA, ONYINEHHAR U3 Bep-
IIMHE OPAMOT0 YIVIA, HEJHMT 3TOT YIOI B oTHomeRnHm 2 : 1.
Hadzare orHOIMEHMe momakgell TPEYTONMbHAKOB, Ha KOTOPHIE
JAEHBIH ONPAMOYTOJBHEI TPEYIONBHEK JEJIUT JaHHasd BhICOTA.

Jaro: B
AABC

AB1BC

LABB; : LCBB) =2 1_

SAABIh A 31 C

SACBBI
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7.

9.

Oxpy»HOCTH PaARyCcoB, PABHBIX
COOTBETCTEEHHO 2 1 3, KacaioTesa
BHYTpeHHHM o6pa3oM. HeMy paBHa
Hanbonbmas u3 xops Gonbmedt
OKPY>KHOCTH, KacAOmAsAcs MeHpImeH?

B Tpanenmu TpH CTOPOHHK PaBHEI MeXXAy co0ofi, a AMATOHAIN
pABHEI HANGOIBMIEMY OCHOBaHMIO. HalizmTe oCcTphI yror opn
OCHOBAHNM TPAalelyu,

Hano:

ABCD

BC || AD

AB =BC =CD
AC = BD = AD

£LZBAD

JlBe OKpY>XHOCTE KACAIOTCH APYr APYra M CTOPOH NpPSMOrQ
yrua. YeMy paBHO OTHOIICHHE HX DAARYCOB?
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10. B xsaapat co cropoHo#i, pasHEO# 1, BIHCAH PABHOCTOPORHMM
TPEYTOJILHUK, OJHA U3 BEPIIUH KOTOPOTO COBMAJAET ¢ BepIl-
HoOlt KBaApaTa, 8 ABe APYTHE BePIIMHH NPHHANIEKAT CTOPO-

" HaM KBaapaTa. HafisuTe miomaAph TAKONO PaBHOCTOPOHHETO
TPEYTOJILHHEA.,
Hano: B ¢,

ABCD —xBajgpat

A, €AB, C, € BC

ADA,C, — npasunbabIi

AB=1 Ay -
A

C

SAA1D01



Hrorosaa camocTosTensaas pafora 3 351

Hmozoeaa camocmoamenvran paboma 3

1.

2.

7.

8.

10.

B npaMoyronsHHM TpeyroJbHHK ¢ KATeTaMH, pasabMu 10
# 24, snucany okpyzHocTs. Halimare ee pagmyc.

B pasnobeapenHoii Tpaneipmz CTOPOHBI OCHOBAHHMSA OTHOCAT-
ca KaK 2 k 5. Jlmarosans Tpamenun sBAsAeTCA GHCCEKTPHCOHN
OCTPOrC YIUIa IpH OocHOBaHMM. Haiinure TAHreHC 0CTPOro yrina
TpAIEIIANA.

. OcroBanms Tpanergy pasint 30 u 10, a 60KOBEE CTOPORE! —

3v41 u 13. Hattaprre niiomame TpaATCIHHN,

Paccrosinue Mexxay napauieanbiIME XOpaaMmy, pasabiMu 10
u 24, pasao 17. Haltzpre mirormage Kpyra, OKpyKHOCTb KOTO-
POTO EMEeT TAKME XODJIBI.

Juarosamu Tpaneipy paBHe 15 1 20, a BLICOTA TPALICILH PAB-
Ha 12. Hafiure nnomans TAKOHA Tpanemud.

B oxpyxsocrn pagmyca 1 nposesera xopma AB, paemas
V2 -2 u xopaa AC. Innsa 6onsmedt Ayry, CTATABAOMEH
xopay AC, paBma cymme Mempmed nyru xopasl AB m quc-
aa 2. Haliapre xopuy AC.

Yepes nenTp BuucanHOH B poM6 CKPYIKHOCTH DIPOBEJEHA BhI-
€0Ta, KOTOpAs JeIMT CTOPOHKI poM6a B orHomernud 3: 2. Hail-
JuTe CHEYC OCTpOro yria pom0a.

[TocrenoBaTensHOCTL KBAAPATOB, HASHHEAS ¢ €AMHUIHOIO, "ra;-‘
KOB&, 9TO BEPIOAEH NOCACOYIOMEr0 KBAJADATA, BINCAHHOIO
B OpeJsIAymMmil, JeNaT CTOPOHLI IPEALOYIOEr0 B OTHOINCHNH
3:1. Yemy paBHa CyMMa IJIOmAaAeH BCEX WICHOB YTON nocre-
BOBATETILHOCTH?

Pamnyc snucagHoit B paBHOGEAPERHYIO TPAIENHIO OKPYAHO-
cTA mpoBeZien X Goxonod cropome. OcTpail yroa Tpanenuu
paBeH ¢. B KaKOM OTHONIEHMM 3TOT PARMYC AeUT GOKOBYIO
cTopoHy’ ’
BrIcoTa Tpamenmn, OpOBEACHHAS 4epe3 IICHTP BIIMCAHHOX
OKPYHOCTH, ASIAT ILIOMAAL TPANelMA B oTHOmenuy 1 : 2.
Haftaure oTHOmERKE CARYCOB OCTPHIX YITIOB TPAIlCITHH,
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Hmozoeas camocmosmeavras paboma 3.
Modeauposanue ycaosul

1 B mpsMoyromsHm# TPeyronbHBK ¢ KATeTaMH, paBHEME 10
u 24, enucasu okpykHocTh. Hafinure ee paguyc. B

A c
2. B pasHoGenpeHHO# Tpanenuy CTOPOHEI OCHOBAHMUS OTHOCAT-
ca kak 2 k 5. [luarosasns Tpamenun sapnsercs 6uccexTpucol
ocTpore yria upu ocnosanmy. Haliaure Tanrerc ocTporo yria
Tpalenud. .
Haso:
ABCD B C

BC || AD
AB=CD
BC:AD=2:5

/BAC = LDAC
tg (ZA)

3. OcHopanua tpanenmp pasast 30 u 10, a GOKOBEIE CTOPOHEL —
3v41 u 13. Hafinute mnomans Tpanenuy.
Hano:
ABCD . B C
BC || AD
BC=10
AD =30
CD=13

A D

AB =3/41

Sascp
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4. Paccrosane Mmexay mapa/ureILHBIMHU XOpHaMd, pashmiMu 10
" 24, paBHo 17. Hafiapre niomaihk KPyre, OKPYKHOCTE KOTO-
pPOr0 KMeeT TAKHE XODJIHL.
Hano:

Oxpyxa0CTh

A, B,C, D € oxpyxnoctu
AB || DC

AB =10

DC=2

p(AB; DC) = PK

PK =17

N

xp

5. Muarosamm Tpanermuu paBmt 15 u 20, a BRICOTZ TPANCIUH PaB-
Ba 12. Hatinure nnomaap Taxoit Tpanemmm.
Hamno:
ABCD B c
BC || AD
BB,1AD
BB, =12 L
AC =15 A B D
BD=20
SaBcp

6. B oxpyxmocrr pajmyca 1 nposesenit xopis AB, pasnas:
V2 - /2, uxopga AC. [Umaaa Gonwrme#t Ayru, crarupaiomett
xopay AC, paBna cymme Menmpiue# ayru xopast AB u gume-
na 2. Hatinure xopay AC.

Hawo;

Oxpyxu0cTh B

A, B,C € oxpyxHocTH
R=1

AB=+2-2
wABC=2+vAB
AC
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7.

8.

Yepes neBTp BuECAHHOA B POMG OKPYXKHOCTH NPOBEAEHA BHI-
COTS, KOTOPasd AeJIAT CTOPOHEI poMGa B oTEomeHnn 3: 2. Hali-

_JMTe CHHYC OCTPOro yria poMba.

Haxno:

ABCD — pomb
AP:PB=3:2
p(AB; DC) = PT

p(BC;AD)=KM
OePT, O6 KM
K, T, M, P € okpyxnBoCcTE

sin (ZA)

IlocnemoBareMBOCTH KBAAPATOB, HAYHHAH ¢ eOEEHTHOTO, T3
KOB&, YTO BEpIHELI NOCIEAYIOIEro KBaJpaTa, BINCAHEOIO
B NPeAMAYINAl, JeNAT CTOPOEL! NPeJLULYINErO B OTHOMEHHH
3: 1. Yemy paBsa cymMmMa nnomageit Bcex WiIeHOB 9TOM Docne-
JOBATENBEOCTA?
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9. Paauyc smicanHolli B paBHOOEPEHHYIO TPRNEOWIO OKPYHCHO-
CTH mpoRefieR K OokoBo# cropone. OcTpril yron Tpanemun
pasen a. B xakom oTHOMEHuM 3TOT paguyc AefJHT GOKOBYIO

10.

cropony?

Hano:

ABCD

O — IeHTP OKPYXHOCTH
OK =r,

BC || AD

AB=CD

A=«

BK : AK

Buicors, Tpanenum, NpOBCACHHAS dYepe3 NEHTP BIMCAHHOR
OKPY¥HOCTH, NEUT IWIOMAMh TPANCIHM B OTHOOIeHWH 1 : 2.

Haiigure 0OTHOmMENHEe CHHYCOR OCTPHIX YIVIOBR TPAIEIHH,

Hauno:

ABCD

O — DeHTp BOMCAHHOA
OKDPY>XKHOCTH

BC || AD

PK1AD

Touxa O € PK

Sappx i Skpop=1:2
gin (ZA)

sin (£D)




356 Orpern

OreeTnt

Om‘semu tta aabopamoprsie pabomu

Jlaboparopsaas pabora 1

a b ¢ | Sp | r, | R, |sin(£A) jsin(ZB)

1 24 84 3 12% 2—75 %
2 8 17 3 8% % %g
3 40 41 4 | 20- 4% %
4 11 61 | 330 5 30% g—;}
5 35 | 37 |20 5 = | =
6 63 65 | 504 7 | 32 g
71 28 45 630 | 10 g
81 33 56 924 | 12 :3—5
94 36 1386 | 14 | 42— % g

10|| 80 39 89 {1560 15 -gg-
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JIaboparopHaa paGora 2

“ b | @ |Hyo|Sasapc |BBB LB | r, | R, |sin(£B)

1 4 12 ocTpeut | 1,5 3% -g«é
2 8 5 'rynoﬁ— 1—;- 4% %—g
3 13 | 12 OCTDhI 3% % %
41 24 5 2-; 16-1% %
5 25| 24 168 5% 2732
6 48 168 Tynoi 2—: % %
7 17 120 | ocTpmiii % g%?» ;—:g
8 18 40 360 | ocrpoult -3—.-:5— %%
*9 41 9 360 % %
10f{ 22 | 61 | 60 OCTpHIIf 5_65 %
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JIaGopaTopHasa paGora 3
a b ¢ | Sp| R, r, | sin(£A) | cos(£B}
2 90 31331_0 1; %g- %
3 29 15 2% % %
aff 2 18% 2 Z—g "‘%
5 20 12% 2 ETE %
6 17 84 10% 3-;- i—.s;
7 168 20% 4 g -
8 132 15-3- 4 -;—g—g» —%
91 75 324 402 4 -;g
10 30 96 16-;- 3 g
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JlaGoparopHasa pabora 4
Bapuautsr (1-6)

1 2 3 4 5 6
AB 6,5 7 26

BC 24 28 48
cp || 2304 16% 42

AD 1,96 13% 3%
BD 5,6 6;—2 11,2 13%
sin (£B) 1 % % 1 g 1
cos(£C) || 0,96 -g 0,6 g%‘ 3 ;i;-
tg (£LA) 3% 1% 1% g

Ropapc | 125 16% 12% 16% 25
T pABC 3 8 2 3 8 6
mpe || V193 | 4V/37 |V3T| V193 | 4v37 | 2/193
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BapuanTit (7-12)

| 7 | 8
| AB 14

BC 14

CcD 84 46,08

AD 6,6

BD 11,2 | 13,44
sin (£B)
cos (£C) 0,96
tg (LA) 1% 33
R,pa80 8% %
r:AABC 4 6

2
ho |2V
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Omeemunt 1a YRPANCHEHUA HA 20MOBHIT HePMEHCAT

VYnpaxkHeHHA HA MOTOBBIX uepTexax 1

1. [55°3¢'). 2. [120°]. 8. [10°]). 4. [48); [104).

5. [16 +3v2]; [19,5]. 6. [52]; [156]. 7. (16]; [68]; [240].
8. [12v/351; i?; E-;ZI g. (12). 10. [(45°]. 11. [98°]; [46°].
12. [8]. 13.[20°]. 14. [20].

YnpaskHeHUA HA TFOTOBBRIX depTexax 2

1. [168°]. 2.[30°]. 3.[32°]. 4.[114°]. 5.[135°]). 6. [108°].
7. [60°]. 8.[90°]. 9.[70°]. 10.[114°]). 11.[80]. 12.[19Z].

13. [8V3]. 14. [Z5:18). 15. [330). 1e. [ZT). 17. [T2).
18. [16]. 19. [256]. 20. |[75(v3-1)|.




362 Orsernl
Omeemu Ha camocmosmesvrvie pabomvt
Ca.paocroa‘re:mm pabora 1
” Bapnanr I Bapnanr 11

1f{ AC 26 34

2 BP 9% 141—27

3| CK 3% 7%

4 PK 18% 18%

5 || cos(£LBAC) % %

6 cos(LADK ) % %

7 | sin(£CBP) i_: g

8 [t sin{ZCDK) -1-5§ 18—7

9| KT 11_8615 3%—:%
10 | PM 8-1-86% 12%
11| KN 3-1%% 6-1—:%
12 | Speramp 83% 133%
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CamMocroarensnan pabota 2

1213 4 |5 6 | 7| 8 9 10
3 120 | 5 g |1 5

1—13124ﬁ30m~1—38-23§601§\/1_3
8 240 | 8 1 154/17

2|-|17 |15} 65 | 60 289 | 77 | %33 V81 —

CamocToaTensHas paGora 3

1. Hpo =[13,44); sin(ZABC)=[0,5376]; r,: R, =[0,4032];
mgo=0,5v233|; lgo= 14%3. 2. [T} (£ZBAC=90°). 3. [12].
4. [330].

Baun-caMocToaTensHEle paboTh
1 2 3 4 5 6|7 8| 9 10

Sam

A{3 |4ctg® {130°]13° | 252 % | g 1900 9 | 3; 13 20°; 70°
2 COS &

B|12| beosa | 4v3| 14 % 20| 19 {22| 13 | 10; 50°

CamMmocrosTensHas pabora 4

Bapuanr 1. 1. &) [500]. 6) [-0,6]. 2. a) [8]. 6) % 106].

Bapuanr 2. 1. a) (285]. 6} [0,2]. 2. {60].

Bapuanr 3. 1. [1050]. 2. [4].

BapuanT 4. 1. [156]. 2. 8%, 11{.

CaMmocToaTennnan paGora 5

Bapuanr 1. 1. a) [44/10]. 6) | 4v/15]. B) |46 ].
2. o) [146). 6) |5 vB|
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Bapuanr 2. 1. a) . 6) [16,5]. B) %\/8_2

2.°a) 139\/5 6) (30). 8) .
1

Bapuanr 3. 1. |8V7]. 2. 502(3+ 2 cos 2a) sin 2ax|.

acosa 9

Bapnan‘r 4, a) . 6) sin dox HIH m; .
a® a?
B) Z(l + 2cos 2a) tg 2a| mM vy (tg 2a + 2sin 2a)|.
1) a(2cosa + 1) - sin 2ar ) asin 3a
4cosafl +cosa) | cosa |
CamocToaTensHas pabora 6
Bapwuanr 1. a) [85]. 6) % 170}. s) 6488.1‘0008%2— .
Bapuasr 2. a) [111. 6) [0,2].
Bapuant 3. a) [26]. 6) 17% .
Bapumanr 4. a) [64]. 6) [27]. B) {108 (5v/21 - 9) |.
CamocTosiTensHas pabora 7
i6 16

1.[2). 2. (1000 3.{13v2 338] 4.[60°] 5. |57 V5T, H‘/3_°‘

6. (3]. 7.[3,98]. 8. (4,845
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CaMmocToaTenbHas pabora 8

[ f 1] 2 3 4 5 | 6 | 7 8 _l 9 ] 10 |
1 [Her | [la | Her | i | Her | Aa | Jin | Her | Ja | Her
2} Ja |Her | Her | Ja | Oa | Her | Ta | Ja | da | Her
31| Ja | Her | Her | Her | Oa | Her | a | Her | Ha | Her
4| Her| ODa |Her|{ Oa | Ja | Her | da | Her | Ja | Ha
Hrorosas caMocToaTeNbHas pabora 1
1 2 3 4 [ 5} 6 7 8 9 10

24 { 58° [ 7,5 [ 42 [ 20 | 18 | v3a% | V101 | — 24
a? + b?

Hrorosas caMocTosiTe/IbHan paBora 2

1 {2/3| 4 |5]|6f 7 | 8 9 10
3:4| 2|37 sina532\/§2?”3—2\/§ 2v/3-3

Hrorosas caMocroaTebLias pabora 3

3 4 5 6 7 8 9 10

tg2e | 2

1

4

ml% )
ol 0o

240 | 169x | 150 | V2 -2-\/3 2
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Kpamxue pewerus

VYnpaxknenus Ha FOTOBEIX YepTexxax 1

1. Tak kak AB=BC, o ZA=/C, u ZC= M-:sw.

Snauar ZKCOM = M ~ [55%307).

2. Tax xak LB=90° w AC=2BC, o LA=30°, w LC =60°.
Torma £BC,C = 90° — 30° = 60°,
LAC,C = 180° — 60° =[120° |.

3. Tak xax ZA =40° n ZC = 60°, To LABC = 80°. Cneno-

BaTenbHo, ZABM = 40°. Ianee: LABD = 90° — 40° = 50°,
smaunr ZDBM =50° — 40° =[10°].

4. Tak xaxk AB = V62 +8 =10 s AD = 2-6+7 = 19,
T PABCD=2.10+7+19='

3HauAT SABCD=¥'8=13'82'

5. Xlocrpoum CC, LAD. Torna DC, =8-5=3.
Tak Kak £D =45°, 10 DC,=CC, =AB =3.
Crenosaremsno, DC = 3v/2,

B Pygop=3+5+8+3v2=|16+3v2|.
548 39
SABCD=T.3=?=‘
6. Tax Kax ABI=\/13§—12 =5, 0o AD=5+8=13,

7. Tax xax ACLDB u ACNDB=0, To BO=+172 =152=8,
r.e. DB =[186]; Pipep =4- 17 =[68];

1
SABCD=§°30'16=‘
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8., Hcenonwaya teopemy IepoHa, nony4dam
Sa=+v12-3-4.5 =125}

2-8a 2-12/5 186
BB ==

o~ [o- (3f) - 55=5- 2 -]

Tax kax BB, =

3 3 3

9. Tax xak NM =102 -62=8 u ABNM ~ ABAC,

AC _NM _8.(5+10) 8.15
© BN AT T~
10. Tax xax AB = 120° u —~BC =150°,

T0 ~AC = 360° — 120° — 150° = 90°.
ZABC = «;- -90° = [45°].

11. Tax xax ABCD omucas oKpYKHOCTHIO,
10 LA+ LC = /B 4 £D = 180°.
Toraa ZC =180° — 82° =[98%]; 4D =180° - 134° =[46°].

12, Tak kKax B = — =

13. Tak xkax AB = BC, 0 vAB = -BC.
Ho —AC = 80°, Torga vAB = _3_§_Q‘;_2:ﬁtj = 140°,
Suaurr ZAOB = 140°,

cnegoBaTensio, ZBAO = -180+140° = [20%].

14. Tax KaK B TPAIEIAIO BIACAHA OKPYKHOCTh,
10 AB+ DC = AD + BC, 1.e. AB+ DC =50.

Ho DC = AB +10, ana.qm-DC'—so 10 = [20].




368 OTeern

VYopaxHeHHs HA MNOTOBBIX YepTexax 2
1. LA+ ZC = 180° — 156° = 24°%;
ZAOC = 180° — %(AA + £C) = 180° — 12° = [168°).
2, ZLCBD =180° —100° - 10° = 70° u ZCBD = LABD ="T(°.
C nmpyroii cropoan, ZBDA = 180° — 100° = 80°.
Buauur, Z/BAC = 180° — 70° — 80° =[30°].
8. Tak xax %(m + £B) = 180° — 106° = 74°,

T0 LA+ ZB = 148°,
Suaunr, ZACB = 180° — 148° =[32°].

4. Tak xak ZA+ £C = 180° — 48° = 132°,
r0 %(AA +20) = 66°.
Buawnr, ZAOC = 180° - 66° = f114°].

5. Tax kax LA+ B =90° & LAOB = 180° — —;-(AA+ /B),
10 LAOB = 180° — 45° =[135°].

6. Tax kax ZAOC = 180° — 5(LA + £O),
a LABC =180° — (LA + £C),
T0 y3uThBad, 310 LAOC + LZABC = 144°, nonyanM
180° — %(AA 4+ Z£C) +180° — (LA + £LC) = 144°,
e g(m +2C) = 360° — 144°, sngmm, %(m +20)=T2.

Toraa ZAOC = 180° — 72° = [108%].
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7.

10.

11,

Tax xax ZBOA = 180° — %(£A+ /B)

u ZACB = 180° — (LA + ZB),

TO yauThBasA, uro ZBOA = 2(LACB), nonyqaum
180° — %(AA +ZB) =2(180° - (LA+ ZB)).

3uaunt, ZA+ZB=120°, Torna ZACB=180"—120°=[60°].

. Tax xax AB || DC, To £B + £C = 180°.

Torza %(AB +£C) = 90°.

Suaaut, ZBKC = 180° — %(AB + £C) =[90°].

. Tex kax ZABB, — /ZDCC, =20°, 7o /B - /ZC = 40°,

re. LB = ZLC +40°.
Ho 4B+ ZC = 180°, smauur, ZC = LA =[70°].

Tax Kaxc %(zc) = 90° — 57° = 33°, 10 ZC = 66°.
Ho £B =180° — ZC, sna=mt, ZABC = 180° —66° =[114°].

Tax xax AT = AK =8 1 BM = BT = 2, 10, yuuTuBag,
ywro AB=DC, AD=16 n BC =4.

AD - BC
—g =
Uz AABB,, rne AB=8+2=10 n AB, =8,
OOy YAM BBl=m=8.

16+ 4
Bm‘IHT, SABCD = GT-I- '8"—'.

Oycrs BB, 1 AD, Torpa AB, = 6.
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12, Tak xaxk AB1 DB, 10 DB = /252 — 152 = 20.

13.

14.

Henonsays Meron miomaaet, momysmM

SMB.D:%'A‘B'DB:%AD.HAD’

AB-DB 15-20
—ap e Hw =

Tax xax ABCD — Ttpanmenust, okono XOoTOpolt MOXKHO ONH-
€aTh OKpYKHOCTE (HokaxmTe), T0 AB = DC (nokaxmre).
Ilycrs BB, LAD, Torma AB, = V15T =122 =9,

3nasmr, BC = AD—~2.AB;, te. BC=25-2-9=1.

Si5op = 25:7 .12 =[192).

= 12,

roraa Hap =

Hycrs BB, LAD.
AD - BC

Toraa, yautsBas, aro AB=D(C =8, ABI=T=4.

Uz AABB, cneayer, wro BB, = 8% — 4% = 4/3.

16 + 8
Sapop = —5— +4V3 =[18V3].
Hycrs C'C'I.LAD, Torga DC) = AB, =4 u AC, =12,

Ms AACC, AC=./(4v3)* +122=[8/3].

Hposegem mmaronamu AC u DB. Ilyere O — Touxa mx
nepeceuenna. AB = /8% + 62 =10 (us AABO).

Tak Kak SAABD = ESABC'D! O SAABD = %‘AC’D.B,

2
T.e. Saapp = 16;12 = 48, CrnenoparenbHo,
25
BB, = 2450 (pp, | AD), .. BB, = % =9,6.

Hs AABB, AB, =/ 102 -906°=28 u DB, =172.
Tex xak S4pcp : Sp,pe, = SaaBp : SABB, D
SMBD . SABBlb = A.D H DBI,

TO SABCD 4 SBBl.DBz =10; 7,2 ={25:18{
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15.

16.

17.

18.

19.

Ilpoeeaem CD, || BD (AD C AD,), nomyuma AACD,.
Tax xax BC = DD, =16, To AD, =44, a BD=CD, =39.
Ilo Teopeme lepona

Spacp, = +/50(50 — 39)(50 — 17)(50 — 44) = 5-11 - 6 = 330.
Tak xax Saacp, = Sapep (Roxaxarre), To S4pop =[3301.

Ilposegem BB, 1LAD n CC,1AD.

Ionoxwum AB, =z, Torma DC, =11 -2 -T=4-z.

Us AABB, BB?=5%°-z?; ws ADCC, CC}=3*—(4—2)2
Tex kax BB, = CC, (moxaxmure), T0 52 — 22 = 3% - (4—x)2.
3uaynt, £ =4 (370 o3naaeT, yro DC, =0, t.e. DCLAD).
SaBcp = M 3=[27.

Ilpoeegem BB, 1AD n CC,LAD.

Ieonoxam AB, = z, Toraa DC'1=20--:1:-—10=10—z.
Wz AABB, BB?}=8§?-g?

m ADCC, CC}=6%- (10 - 2)2.

Tak kax BB, = CC) (noxaxure),

ro 82 ~22 =62~ (10-2)%; z=64

Us AABB, BB?=8%-64% BB, =48.

SABCD = w ‘4,8= 15‘4,8=.

Tak xax AC = BD, o AB=D(C u AQO = DO.
YurTtrBas, 9to LOAD = 45°, ZAOD = 90°.

(2 _
2

Torna Sapep = % +AC-BD, t.e. Sypgop =

Ilposegem CD, | BD (AD C AD,).
Ilomyumm AACD,, tne AD; =20+ 12 = 32,
Taxk kax AB = DC, T0o AC = BD.
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20,

Tax xaxk ACLBD n AC = BD,
10 AC =CD, u ZACD, = 90°.
3nasmr, ZCAD| = ZCD,A =45°,

crenosarensro, H,p = %A.D, T.e. Hyp = 16.
1
Torza Saacp, = 5+ 32 16 = 256.
Spacp, = Sascp (moxawcure), smamur Sypeoy, =[256].

Npoeegem BB, 1LAD u CC,1AD.

Honoxam DC| = z.

Tak xak £ZD =45° 10 CC| = 2.

W3 AABB, AB, = BB, -1g60°, 1.e. AB, = 2/3.

10
Bmauut, AD=20=2v3+10+2; z= =5(v3-1).
va V3+1 ( )

2
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CamocTroarensHaa pabora 8

BapuanT 1

1. Oreer: Het. M

PaccMoTpEM KOHTpIPEMED. B

B nsHBEOM NpEMepe B HePABHEIX

Tpeyronsauxkax ABC u AMN

TPOTHB HEPABHHIX CTOPOH JIEYKAT

PABHHE YIJIBL A C N

2. Haro: N
AB = BC
LNBM = LMBC

BM || AC B

Otser: aa.

Tax kax AB = BC,
o LA=/LC.

C npyroit cTopons,
LNBC = LA+ LC =2(LA)

B LNBM = LCBM, spasmr LA = ZCBM = £LC.
Cnegosarensao, BM || AC, uro n Tpebosanock A0OKA3aTH.

3. OTser: Her.
PaccMoTpuM KOHTpPIpEMEP. A

£BAC = (B, A,Cy; B
ZABC = LA,C,B;;

LACB = LAB,C;,

Ho AABC # AA,B,C,. y G

A c
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4‘

G.

OTeeT: Oa.

Taxk KoK TPEeyrOJLHMK OCTPOYIOJALHBIH Da3HOCTOPOHHHH, TO
mobad GHCCEKTPHCa He COBOANRET ¢ BHICOTON, IMPOBENEHHON
U3 9ToM Ke BepmuHKL. Torma ocTpoyrosHEIM 6yzeT ToT Tpe-
YTONBHUK, BHYTPH KOTOPOTQ MPOXOANT COOTBETCTBYIOMAS BhI-
COT3, 2 TYDOYPOIBHRIM TOT, B KOTOPOM 3Ta BBICOTA He TPO-
XOAHNT.

B
Hanpamep, pgas Tpeyromsunka ABC
pacemorpuMm sepmnydy B. IIposemem
M3 Bee GuccekTpucy BB,
H Bricoty BD.
A B D C

B stom aryuze ocrpoyronbEeM Gyser Tpeyronshmk B, BC
(B HeM npoxoanT BhicoTa BD ), a TYNOYTrOIBHAM — TPEyro/ib-
muKk ABB,.

IIposoas aHANOIAYHO PACCYMACHHUA C JPYTHMH GaccexTpuUca-
Mu, yBexK1aeMCH B CUPABEIJTMBOCTH HCXOAHOIO YTBEPHKACHHUS.

OTpeTt: EeT, YA
IIpueenem xOETPIpEMED. /B
r\ »
A 0 C x
D
OTser: 1a. 8 D
HpuBenem npmmep.

B Bepnmuae A Bee BHICOTH

HePECeKAIOTCH. A C
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7. OrBeT: ma.
Paccumorpum Tpanemmio ABCD, B 4
Tax xax g1 AABC u ADBC  nd
BHICOTHl TPEYTONLHUKOB COBIONA- AR
10T ¢ BHCOTON TPAlIeNNH, i 4 _
10 Saasc = Sapscs A D
a 3Ha9HT, Sa4p0 = Sapoc ‘

8. OrBeT: Her.

IIpuBeseM KOHTPUPHMED, 3T0 <eTHIETCKHEY TPEYTOILHHK —
TPeYroIbHAK ¢o croponamn 3, 4 u 5. HssecTHo, 9To Takoi
TPEeYrOILHAX ABJIAETCH NPAMOYIOMLHBIM.

9. OTser: na.

PaccemorpuM Tpanemmio ABCD. CymecTByeT £Ba BO3MOX-
HLIX BAPHAHTA:

Ilo ceoificTBaM:
a) AB=A\B; DC=D,C; DC=DC,; AB=AB;
6) LA+ 4B =180, LC+ £D=180°.
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3HagnT, %4- + -A—ZE = 90°% r.e. ZAOB = 90°,
. H -422 + -é;—)- =90° r.e. ZDO,C =90°.

10.

Toraa B NOMYYEHHOM YeTHPEXYTOILHUKE CYMMB IPOTHBOIO-
JIOXKHEIX YIVIOB PaBHR 180°, 3HAMHT, OKOJIO Hero MOXKHO ONM-
CaTh OKPY3KHOCTb.

OrTseT: HET.

Paccmorpam peemmane yrmer AABC: a, 8 n 4.

A

a=4B+£LC
Tak kak 8= LA+ ZC,
x=ZA+/B

10 a+B+v=2(4LA+ LB+ £LC) =2-180° = 360°,
T.e. a+ 3+ =360° ayunTmpas, aro a:P:y=1:2:3,
a=060°, A=120° r 4= 180°, 4TO HEBOSMOXKHO.
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Bapuanr 2

1. Orser: pa.
Tax xak wma C; € {AD], wmu B, € [AD] (a Bo3MOXKHO H TO,
4 TO OAHOBpeMenHO), To una AABB,, wm ADCC, — pas-

RODCHPERHEIS, TAK KAK B c
ZABB, = ZCBB, = ZBBA
M

ABCCI = ADCCI = ADCI C.

A O B D
2. OTBer: HeT. ! 1

Tax xak eciy AUATOHANH YETHIPEXYTQILHAKS TOYKOH mepece-
YeHUs JAENATCA MOMMIAM, TO STQO €CTh OPUSHAK NMAPAJLIeNo-
rpaMma.

3. OrBer: Her. B
Tak Kax Ans 9eTRpeXyTILHEKA
YC/IOBYE MEPIEHAMKYAIP- / \
HOCTH muaronajeft A
e docmamouno s
TOr0, YTOOK OH ABIANCH NapasIeNio-
rpamMoM. Konrpnpamep mmocTpupyer
3TO YTBEPIACHHE.

4. OTBer: 1a.
Ecrecrpenuo, pedn aner
O TMEHTPAJIBHOR CAMMETPHH. P
Moxno goxa3aTh, ITO
AOPB = AOTD T
n AOBK = AODM. '
3namr, OPBK =0TDM. 4 M b
Anranoraqio JoxasslBaercs, yro OPAM = OTCK,
Cnenoratensno, Soppi = Sorpm ¥ Sopam = Sorck-

G
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BoamoxkHO 1 wHOE pac-
NOIOKEHAE MEPECEKAIOMIXCH P K
DpPAMBIX. >

B sToM ciyuae npeq noka~ M,

34TeNbCTBA — Ta Ke, A D

5. Otser: na.

Hycrs AB > DC n BB, || DC. A * 3
OtMerum Ha. AB
Touxy B,, Tak B
4ro BB, = BB,. i .
i D

Toraa ZAB,B, >90°. 4 B,

3naqnr AB, > B,B,, rae AB, = AD — BC,

a AB,=AB-DC.

AHIOTHYHO MOJXHO PACCMATPHUBATH H APYTHE BAPHAHTHL,

6. OTtrper: HeT c
IIpneeneM KoRTpOpHEMED.
ABL1AD; AC=BD;
AB=3; AD=4;
ZBAC = £LDAC;

BC = /341572,

DC = /41 — 15/2;

BD=AC =5. A D

OdeBunno, 4o ABCD He gsnferca napasie/orpaMMoM.
B

7. Ozper: ga. :
PacemoTrpaM moboft TpeyronsHEK. /\
HOycrs M n N — cepemupu M

N S
cropor AB n DC, / \/
C

1
Torna MN = EAC' A

B
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10.

Ilposegem pom. nocrpoenne: CC, || AB (Touxka C) mpmHag-
nexxur npamoit MN ).

MoxkHo AcKa3aTh, w0 ANBM = ANCC,; n T4

. OtBeT: na.

Cm. pemenne 3a18up-acenenosanns 2 (c. 258).

. OTBeT: N8,

IIycte MN — npamaa, Ce MN; PK — npamaa, Le CB;
TeDbC; Oe MN, u MNNPK =0.

Momywmm AANM, NPLC, APBL, ATCO, AKOM
u MOTD.

OTseT: HeT.
Tak kak orpesok PK, napaninensERIi OCHOBAHHKO Tpale-
oM H AeAIMi ero Ha ABe NOAoOHME Tpanmenwm, SBJIAET-
cfl CPeJHEM TeOMEeTPHYeCKHM OCHOBAHHN 3TOR TpalemsaH, To
PK = +/ab, rne & n b — ocBOBaHHMA 3TOH TpamEnAH.
a+b

Cpepaas smamns: rpamemmn MN = 27 (o . 242, 243).
a+b

2 .
Ho 310 Boamoxkn0, Toubko ecmt ¢ = b, CiregosarensHo, 3To
BEPHO TONBKO €CIHA 3TO NAPAJUIEJIOTPAMM, ¥TO IPOTABOPEYHT
YCIIOBHIO,

Torna MN = PK, t.e. Vab=
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Bapuanr 3

1.

QTBer: Ja.
STo u3BECTHAA TeOpeMa ILIAHMMeTpHHA (CM., HAIIpAMEp, yieb-
K 7-9 xnacca: Aranacsin A. C. «[eomerprss, ¢. 127).
Orser: et

TTocTpoum xorrpnpmMep.
Paccmorpum paBEoGeapenHnilt

Tpeyromeauk ABC,
Itycts ABI1BC u AB= AC =141,

B

1. 5 L1
SMBC = ‘EAB N A C

TOTHA SMBC = %‘ (1,41)2 = % . 1,9881, T. €. SAABC <1

. OrTper: Het.

ITO BO3MOXKHO TONRKO A/ DPABHOCTOPOHHRErC TPEYTI'OMBHHKA.

. OTpeT: HeT.

IlocTpoum KomTpOpUMeD.
PacemoTpum napamnenorpamy ABCD, Takoit aTo:
AD =50, AB =2, sin({BAD)=0,05
(BC |l AD »n AB || DC).
B C

/ /

A D
Torsa PABCD = 104, a SABCD =2-560-: 0,05 =b<10
(SABCD =ab- Sill(éBAD) ).
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B P C
5. OTser: ma.
PaccMoTpuM depTem.
MPNK — napannenorpaMm. A
1
Smmpc, = 53A4C  5Hc 4 K D

Saama +Sacre, = 5 34C - GHucs

11

1
SAMBP=§'MP' HMP"‘E 3405 HAC’

2
3nauT, Sy prpc, =Samep+ SAAMAl + S&CPO; = _SAABO‘

11
33 4C" HAC"‘“"SAADC

Toraa Sypnk = §SABcns

Anagoruuno S A1 K NC1

1
T.¢. SpspNx HE IPEBOCXOINT ESABGIT
6. OtBer: mer
IIycte AABC — nmpamoyrombumw#t, BC 1L AC, rge AB -
rimorenysa (¢ = a® + b ).

a®V/3 b*V3 /3

Torna Sace, 5=~} SaAB,c—Ta SpamB=—7—
V3 _ a3, PV3
4 4 4’
3HAMT, Saaa,B = SaccB T Sass 0
YTO ¥ TPeGOBANIOCH JOKA3ATH.
7. Orper: na.
B xagecTse mpumepa pacemorpum AABC,
rne BD =m o u LACB > 90°.

Tax Kax ¢ =a’ + b, Ton

A D (&
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8.

10,

OTper: ner.

Tax XaK B BRIIYKJIOM INECTHYIOJILHAKE OEBATbH AUArOHANECH,
& B CEMUYTOVILHUKE -~ TPHHAAUATH, IPHYEM, KOIHIECTBO JUa-
roHajeft yBeIMYHBAETCH, CNIEOOBATENLHO, MHOTOYTOJILHEHKOB,
¥ KOTOPBIX TOJILKC AGCATH AMAroHaJel, Her,

Orzet: xa.

IIpumepoM ABNZETCH Tpaneuus, y KOTOpO# ajnHa oAmol 6o-
KOBON CTOPOHEI DAPHA JJIMHE BEDXHETO OCHOBAHMA, & ANATO-
HAJIB €cTh brccexTpuca yIvia — NPY YCIOBUH, YTO ITA AXATC-
HAJIL paBHA ApyTo#i GokoBoil cTOpoHE,

B C
A D
OTBeT: ner
g __“""H-Tb lH _3a+b I )
amnp = —5— * 3Hapep = —g— - Haponi
5
$+b 3a+b
Smpen = 5 '§HABCD= 3 «Hspeop-

Supen _3b+a _
Torze SAMND - 3a+bd -

T.e. 95+ 3a=3a+b; B b ¢

8b=0. \
N

M.
CrepoBraTensHO, A1 TPa-
HeLMy, B OT/ININe /
A a

1
3’

OT TPEYTOILHUKA,

3TO HEBO3MOXKHO.
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BapuanT 4 B c

1. OTpeT: HeT. ‘
Kontpupmdep — pasnobeapeHHAS
Tpanenua ABCD: .
BC || AD, AB=DC. A D

2. OTser: Aa.
EmpmceTsennnl napasienorpaMM, B KOTOPEIR MOXHO BIIHCATE
OKPYXHOCTb — PoMO, y KOTOPOre AMATOHAJIA B3AAMHO Iep-
TeHAUKY IAPHEL.

3. Orper: Her.
IlpuBenem KoRTpIpmMEp.
PacemorpaM dernipexyrombauk ABCD, Takoft g
gro AB=BC, AD=DC, ACLBD,
Ouepnyo, uTO
LDAB = £LDCB = 90°,
ZABC + LADC = 180°,
AD+ BC = AB+ DC.
3naruT, okono ABCD MOXKHO ONHCATH OKpYXK-
HOCTb H B HEr0 MOMKHO BIIMCATB OKPYXXEOCTbH, HO OH HE ABMA-
eTca KBaapaToM B papobenpennofi Tpanemmett, B

4. OTseT: aa.

A C

D

a) B ciydae oCTPOYTONBHOIO TPEYTOILHRKA
3TO OYEBHIHO.
IIpaMevanme. D10 BepHO AnA MOGBIX
TPEYrOJIbHAKOB, €C/IH TOIKA Ilepecede- 4 C
Hus GECceKTPHCHI TPeyroNBHHKA €CTh BEpIIMHA KAMKAOro
A3 TPEYTOIbHAKOB, CTOPCHAMA KOTOPOTO SIBARIOTCS CTO-
POHE HCXORHOIO TPEYTOILHAKA,
r.e. ZAOB >90°, ZBOC >90° u LCOA > 90°
(£LAOB + £BOC + LCOA = 360°).
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OTweernt

5.

7‘

. OtBeT: HeT.

6) B cnywae TynoyrosmHOre Tpeyrombauka ( LACB > 90°)
HyxHo nposect DC Tak,
gTobrl LZBCD 6buT TYIBIM,
Torna DM pasbusaer ero
Ha B8 TYNOYFOILHBIX Tpe-

yronbHuka, ecmu CM = BM M
(mmn AC || DM). i ¢
Hrex, AADC,, ADCM u ADMB - TynoyroisHbe.

OrseT: ga.

Tak Kax NEHTp ONHMCARHONR OKOJIO TPEYTOILHHKA OKPYXKHOCTH
€CTh TOYKA mepecedeHns BHCCEKTPHC, TO ecIM OH OpHHAIIe-
AT ¥ MEIMAHEe, JHAIAT, ITA METHARA COBNaAaer ¢ GuccekTpn-

coff, a TOrAa TPEYTOIbHAK ABIAETCH PaBHODeApeHHbIM (CM. 3a-
mauy 23, c. 31).
B

Hych A.Al = IM! CC]_ = ILB’
AA]_..LCCI H AAI n CCI =0.
Torpa ZAOB = 90°, Tax Kak

S (LA+ 2By =00,

HO TOorAa LA+ £ZB = 180°,

Y10 HEBO3MOMKHO, NOCKONBKY

ABC — TpeyronbHHK.
CrneoBaTentbHO, TAKOrO TPEYIOIBHUKA HE CYIIECTBYET.

Oreer: #a.

IIpupenen npaMep,

AB1DB, ACL1DC, BC|| AD.

B sroM cnygae AD ects mmamerp

onmcanno oxkono AABD

1 AACD oKpy*HOCTH. A D
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Tax xax BC || AD, u ayru oKpy»HOCTell, OrpaHUYEHHRIX
NapaIenbEsIME NPSMEIMHE PABHA]L, TO M XOPABL, CTHTHBAIONHE
EX, Taxoxe paBHu, T.e. AB = DC.

3uaunt, ABCD ~- pasmofenpenras Tpanerpys.

8. OTreT: BeT. B A (D) C

IIpusemeM KORTpPOPHAMED.

A" .
OuesrzHo, ¥TO A B, (C) b
AB=BA, =A,C=DC; BO=0B,; AO=0A4,,
Bo BO # AO, rorma A0 # OB,.

C npyroit croporm, ZA + £ZB = 180°,

BHAYNT, %(AA + £B)=90°.

Torna LBOA=90°, T.e. 0A,0, B, ~ OpaAMOyroNbEHK, OpH-
€M He KBaJIpaT.
9. Otser: Aa.

Mo yenosmio: AB|| DC, BC| AD, AM=BM, AN=DN,
MCNnDB=P, NCNDB=K.

Joxaxem, ywro BP = PK = DK,

TIposegem AC, rorma 8 AABC
MC=myg, a BKk=myo. A N D

3uaumr, BP = -g-BO, a PO = %BO.
Wz AACD NC=mup a DP=m,e.
3uaumt, DK = %DO, a KO= %DO.

Tak xax OB = OD, TOBP=PK=DK=%BD.
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OTBeTnt

10.

OrseT: na.

Paccyorpim pasrobeapennyio rpantenmo ABCD:
"BC || AD, AB=DC, B C
AC = AD,

Tak xak AB = DC,

o ZA=4D = a.

Tax xax AC = AD,

o LZACD = ax .

u ZDAC = 180° - 20, A . D
Toraa ZBAD = o — (180° — 2a) = 3a — 180° > 0,

Te o« > 60° wm ZB < 120°,

3HAYAT, TAKAA TPANENESA CYIIECTBYET.

Hpemep.
Hycrs LD =T0°, roraan LZACD=/D=70°, ZDAC =40°
£BAC =30°, ZABC = 110°.

KonTpupuMep.
IIyers 4D =50°, Torga LACD=/4D=50°, LDAC=80°,
£LBCA = 80°.

Ho £BAC = 50°, spaamt, LBAC < LDAC — nporusope-
gme, TaX K3k LBAC > LDAC.



Conepxanne
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