Kparknii cnpaBounuk mo mjiaanMerpuu g OI'D

1  VYrjiabl u npsiMble

1.1 CwmexkHBbIE YTJIbI

[IBa yrita, y KOTOPBIX OJ[HA CTOPOHA O0IIas, a JiBe
JApyrue gBJIAI0TCA ITPOIOIZKEHUSAMEI OJIHA JIPYTOIA,
HA3bIBAIOTCS CMeKHBbIME. CyMMa CMEXKHBIX yIJIOB

paBHa 180°.

1.2 BeprukaJjbHble YTJIbI

JIBa yrita Ha3bBIBAIOTCS BEPTUKAJIBLHBIME, €CJIU CTO-

POHBI OJIHOI'O YIVia HABJIAIOTCA IIPOJOJIZKEHUAMU

CTOPOH Jpyroro. BepTukanbHbIe yIVIbI DABHBI. A

LAOB = ZC0OD

1.3 CsoiicTBa 1 IpU3HAKHN NAPAJIJIETbHBIX NPAMbBIX

Tpu cBoiicrBa: ecin a || b u ¢ — cekymast, TO
1. Z1 = /2 (HakpecT JiezKalye yriibl)

2. £1 = /4 (cooTBeTCTBEHHBIE yTJIbI) @
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3. £14 /3 = 180° (omHOCTOPOHHUE YTIIbI) 3

Tpu npusHaka: a || b upu cekyrueii ¢, ecu:

1. /1 = /2 (HakpecT JiezKalye yriibl)
2. /1 = /4 (cooTBETCTBEHHBIE yTJIbI)

3. £1+ /3 = 180° (omHOCTOPOHHUE YTIIbI)



1.4 CymmMma yrjioB TpeyrojibHUKa

Cymma yriioB TpeyrobHuKa pasaa 180°.

LA+ LB+ £C = 180°

1.5 Bwxenrnuii yroj TpeyrojbHUKA
Brenmnm yroj TpeyroJibHuKa Ha3bIBa-
eTcsd YIoJ, CMEXKHBIIl ¢ KaKHM-HUOYIb
BHYTPCHHUM YIJIOM TPEYI'OJIbHUKA.
Buemmnuit  yron TpeyrojibHUKa paBeH
CyMMe JIBYX YIJIOB TpPEyrOJbHUKA, HE

CMEZKHBIX C HUM.

ZBCD =180° - LC = LA+ 4B

2 Ilpusnakm paBeHCTBa TPEYTroJibHUKOB

2.1 IlepsBsiit npusHak (110 JBYM CTOPOHAM U yTJIy MEXKJIy HUMMU)

C 4

Ecim AB = AlBl, AC = A101 n
LA = 4141, o AABC = AAlBlCl.

A B Al Bl

2.2 Bropoii npusHak (110 CTOPOHE U ABYM HPUJIEXKAIIAM K HEW yrjiam)

C Cy

Ecm AB = A1By, ZA = ZA; n
4B = ZBl, o ANABC = AAlBlcl.



2.3 Tperwnii npusHak (110 TpeM CTOPOHAM )

Ecm AB = AlBl, AC = A101 n
BC = Blcl, o ANABC = AAlBlcl.

A B A By

3 Meauana, 6ucceKTpruca M BbICOTa TPEYToJIbHUKA

3.1 Meauana TpeyTroJIbHUKA B

OTpe30K, COeTUHSIONINI BEPIIUNHY TPEYTOJIbHUKA
C CepeanHON TPOTUBONOJIOXKHON CTOPOHBI, HA3bI-

BaeTCA Me,ZLI/IaHOﬁ TpeyroJdbHHKA.

3.2 Meaunana m mjiomaan

Memana TpeyroJbHUKa JIEJIUT €ro Ha JBa Tpe-

YTroJibHUKa, paBHBIX 110 IIJIOIIa /A (paBHOBQJII/IKI/IX>Z

SAABM = SACBM

Touka mnmepecedyenud MeanaHn

Meinanbl TpeyrobHUKA TEPEceKaloTcss B OHOM
TOYKE, M TOYKOU IepecevdeHns JIesiTCsI B OTHOIIIE-

Huu 2 : 1, cuuras OT BEPIINHBIL:

AO:0OA  =BO:0B;=C0:0C;=2:1




3.3 DBuccekTpuca TpeyrojibHuUKa

OTpe3ok ONCCEKTPUCHT yTJIa TPEYTOIbHUKA, COE U~
HSAIONTWI BEPIIMHY TPEYTOJIbHUKA ¢ TOYKOI TPOTH-
BOIIOJIO?KKHOI CTOPOHBI, HA3BIBAETCs OMCCEKTPU-
COil TpeyTroJIbHUKA.

Hamomuum, uTo GmccekTpucoii yriia Ha3bBaeT-
cd JIyd, UCXOJIANINI U3 BEPIIMHBI yTJIa U JeJIAIINNT

€ro Ha JiBa PaBHBIX.

I'maBHOE CBOWICTBO OMCCEKTPUCHI

[Iycts BB, — 6uccekrpuca B Tpeyroiabanke ABC.

Torma
AB  AB;

BC  B,C

3.4 Bpicora TpeyrojbHUKA

[lepnienuKysissp, TPOBEIEHHBIN W3 BEPIIUHBI TPe-
YTOJIbHUKA K IIPAMOM, cojepzKallleil IPOTUBOIIO-
JIO)KHYIO CTOPOHY, Ha3bIBaeTCd BBICOTON Tpe-

YroJIbHUKA.

PaBuobeapennblii TpeyrojabHUK

TpeyrosibHuK Ha3bIBaeTCd PaBHOOEIPEHHBIM,
€CJIU JIBE€ €ro CTOPOHBI PaBHBI. PaBHBIE CTOPOHBI
HA3bIBAIOTCd OOKOBBIMU CTOPOHAMM, & TPETbs
CTOPOHA — OCHOBAHUEM DABHOOEIPEHHOIO TPe-

YTOJIbHUKA..
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4.1 CsoiicTBa paBHOOEJIPEHHOTO TPEryOJIbHUKA

1. B paBHOGeIpeHHOM TPEYTOJLHUKE YIVIbI IIPU OCHOBAHUU PABHBI.

2. B paBHOOepeHHOM TpEyTroJIbHUKE OUCCEKTPUCA, TPOBEJIEHHAS K OCHOBAHUIO, SABJIETCS M€ Iha-

HOI U BBICOTOI.

3. Brbicora paBHOOEIPEHHOIO TPEYroJIbHUKA, IIPOBEJIeHHAsT K OCHOBAHUIO, SIBJSIETCA MeIuaHON u

OMCCEKTPUCOIA.
4. Mennana paBHOOEIPEHHOrO TPEYTOJbHUKA, ITPOBEJIEHHAd K OCHOBAHUIO, SIBJISETCS BBICOTON U

OMCCEKTPUCOIA.

4.2 1lpusHakm paBHOOEIPEHHOTO TPEryoJbHUKA

1. Eciu B TpeyrosibHUKE paBHBI JIBa yIJia, TO OH PaBHOOEIPEHHBI.

2. Ecnu B TpeyroyibHuKe OUCCEKTPHUCA COBIAIAET C MEJIMAHOMN, TO OH PABHOOEIPEHHBI.
3. Ecnm B TpeyroyibHUKe MeJInaHa COBIIAJIAET C BBICOTON, TO OH PaBHOOEIPEHHBII.

4. Eciu B TpeyroJibHUKE BBICOTA COBIAJIAET ¢ OMCCEKTPUCCOI, TO OH PaBHOOEIPEHHBII.

B




5 IIpsiMmoyroJibHBII TPEYroJIbHUK N €ro CBOIiCTBa

5.1 YTo Takoe MPAMOYTOJbHBIN TPEYTOJbHUK?
IIpssMOyTOJIbHBIIT TPEYroJAbHUK — 3TO TPEYTrOJib-

HUK, B KOTOPOM OJIMH yToJI psiMoii (To ectb 90°). A
C=90"=/LA+ 4B

l'urmoreny3sa — 3TO cTOpOHA UPAMOYTOJLHOIO Tpe-

YIoJiIbHUKa, JIezKallad IIPOTUB IIPAMOI'O yIJia.

KareTbl — 5T0 CTOPOHBI IIPSIMOTO yTJIa B MPAMOyTroyib-  C

HOM TPEYLOJIbHUKE

CsoiicTtBo 1

30°
Karer, nexamnuit nporus yria 30°, paBeH 1oJI0BUHE T'U-

IIOTEHY3bI. 2a
Ecim kaTeT paBeH MOJIOBUHE THIIOTEHY3BI, TO OH JIEXKUT

npotus yria 30°.

CsoiicTBO 2
Meanana TpeyrojbHHUKa, IPOBEJICHHAsA W3 BEPIIMHBI A

IPsIMOTO yIJIa, PaBHA ITOJIOBUHE I'MIIOTEHY3bI:
1
BM:§AC:AM:MC’

Taxkum o6pazoM, TMOJIYJalOTCsd JBa PaBHOOEIPEHHBIX
rpeyrosbhauka: NABM uw ACBM. C B




6 Teopema IIudaropa

A
B npsamoyTosbHOM TpeyTrobHIKE KBaIPAT TUIOTEHY3bI
c
paBeH CyMMe KBaJpaToB KaTeTOB. b
A =a®+ 1
C | | B

7 Tpuronomerpusi B IpaMOYTroJibHOM TPEYTroJibHUKE

1. KOCI/IHYCOM OCTPOr'o yrjia IpAMOYT'OJIbHOI'O TPEYI'OJIbHUKa Ha3bIBa€TCA OTHOINEHNE JTJIMHbI IIPH-

JIEZKAIIET'O K 9TOMY YIVIYy KaT€Ta K JIJIMHE T'MIIOTCHY3bI.

AC b BC
cos LA = 15~ cos /LB = i e
A
C
b
C_] B
a

2. CI/IHyCOM OCTPOr'o yrjia IIpAMOYI'OJIbHOI'O TPpEYTOJIbHUKa Ha3bIBA€TCA OTHOIIIEHUE JIJIMHBI IIPOTU-

BOJIEXKAITIETO 9TOMY VTJIY KaTeTa K JIJINHE TUITOTEHY3hI.

BC a AC b
sin /A = A5~ o sin /B = 1B~ -

3. Tanrencom OCTPOr'o yrjia IIpsAMOYT'OJIBHOI'O TPEYTI'OJIbHUKA HAa3bIBACTCA OTHOHIEHUE ITPOTUBOJIE-

ZKallero aToMy yrijy KaTeTa K IIpuJiezKallleMy.

BC AC b
ted=J5=73 wWB=35-

4. Koranrencom ocTporo yria mpaMoyroJbHOIO TPEYTOJIbLHUKA HA3BIBAETCA OTHOIIEHNE ITPUJIEKa-

IIEro K 3TOMY yIUIY KaTeTa K MPOTABOJICIKAIIEMY.

AC b BC a
A== 0 p=-2_¢
CteA=pr =, BE=4575
SN &« COS ¥
) tga = ; ga = —
S11n &



6. Tabsmiia cuHyCcOB, KOCHHYCOB, TAHIE€HCOB U KOTAHI'€HCOB YIJIOB U3 IIEPBOI YETBEPTH:

30° | 45° | 60°
sin % ‘/75 \/73
coS ‘/73 \/75 %
tg | ] 1 |V3
ctg V3] 1 \/?g

7. OCHOBHOE TPUTOHOMETPUIECKOE TOKECTBO:

sin?a + cos? a = 1

8 IIpu3sHaku paBeHCTBa IIPSIMOYTOJbHbIX

8.1 Ilo aBym Karetam

Ecim xarernr OJIHOI'O IIPAMOYT'OJIbHOI'O TPEYyIroJib-
HHUKa COOTBETCTBEHHO paBHbI KaT€TaM JIpPYyIoro, To

TaKue TPpeyroJIbHUKKU PaBHDBI.

8.2 Ilo kaTeTy u runoreHy3e

Ecm T'HUIIOTEHY3a U KaTeT OJJHOI'O IIPAMOYT'OJIbHOT'O
TpeyroJibHNKa COOTBETCTBEHHO PaBHbLI 'HIIOTEHY3€

" KaTeTy Apyroro, To Taknue TpeyroJbHUKN PaBHDbI.

8.3 Ilo kareTy m ocTpoMy YTy
Eciu karer u nprtexkaniuii (IpoTHBOIEKAIIIIT) K
HEeMy OCTPBIi yroJI OJHOrO IIPSIMOYTOJBLHOIO Tpe-
YTOJLHAKA COOTBETCTBEHHO PABHBI KATETY U IIPH-
JiezKamleMy (IpOTUBOJIEKAIIEMY ) K HEMY OCTPOMY

YIUIy JIPYrOro, TO TaKWue TPEYrOJbHUKNA PaBHBI.

8.4 Ilo rumoreHy3e m OCTpOMYy yIJIy

Ecim runorenysa u ocTpblil yroJ OJHOTO IIPSIMO-
YI'OJIbHOI'O TPEYI'OJIbHUKA COOTBETCTBEHHO PAaBHBI
TATIOTEHY3€ U OCTPOMY YIJIy JIPYT'Oro, TO TaKue

TPEYTroJIbHUKKW PaBHBI.

TPeyroJibHUKOB

Gy

4

A1 Bl

G

A1 Bl

(O

A1 Bl

O

7 VY




9 Ilaoma/Jb TPEeyrojJbHUKA

9.1 dPopmMyJbl IJIOOIAAN TPEryoJbHUKA

1. @opmyna ['epona romaim TpeyroJibHIKa
b c
Sa =/l —a)(p—b)(p - ¢),
rjle p — TOJIYTIEPUMETDP TPEYroJIbHUKA.

q
[¢

a
2. Ilnomanp TpeyroJbHIKA paBHA MOJIYITPOU3BEIEHUIO OCHO-
BaHWS HA BBICOTY: h,
g a- h,
A pum—
2 B
a
3. ILmoma b TpeyroJbHIKa paBHA IMOJIYIIPOU3BEIEHUIO CTO-
POH Ha CHUHYC yIJIa MEXKJIy HUMHU: b
S ! b-sinZ(a,b
s =7 ab-sin (a,b) L(arb)
a
4. Iomaib TpeyroJbHIKa paBHa MPOU3BEICHUIO MOy IEPU-
MeTpa Ha PaJInyC BINUCAHHON OKPYKHOCTHU: b c
a+b+c
SA = p = —— -7 r
2
a
5. Ilyoma e TpeyrojibHIUKa paBHA IIPOU3BEJIEHUIO TPEX €ro
CTOPOH, JIeJIEHHOMY Ha y4YeTBEPEHHBII paJinyc ONUCAHHON
OKPY?KHOCTH:
g abc
A= T
4R
W



9.2 Teopembl 0 IOIMAAAX TPEYTOJbHUKOB

Ch

Cy
[Lnomaam TpeyroabHIKOB, KMEIONNX OOIILYIO CTO-
POHY, OTHOCATCS KaK BBICOTHI, IPOBEIEHHBIE K 3TOM

CTOPOHE:

Saasc, _ C1Hy
Saapc,  CoHy

H, H,
B
[Lnoma m TpeyroabHIKOB, MMEIONUX OOIUil yTroJI,
OTHOCSATCS KaK IPOUW3BEJIEHUsI CTOPOH, 0Opa3yro- B
IUX 9TOT YTOJ:
SaaBc AB - AC
SAAB'C’ AB’ - AC’ A
C c’
A
[Lomam TpeyroabLHUKOB, UMEIONNX OOIIYI0 BbI-
COTY, OTHOCSTCsl KAaK OCHOBaHUs, K KOTOPBIM 3Ta
BBICOTA ITPOBEJICHA!
Saapc,  BCy
Spapc,  BCy []
Cy B H Cy

Ecmu npsivblie p n ¢ mapaJjiiebHbl, TO

Saapc = SaaBc = Saa.BC

10



10 Teopema Pajieca
10.1 IIpsamas teopema PaJjieca

HapaJIJIGJHDHbIG [IpdAMBbI€ BBICEKalOT Ha CTOPOHaX yIJia IIPO-

IIOPIIMOHAJIbHBIE OTPE3KU: @ ¢
. C
b
b d
10.2 O6parnaga Teopema Paseca
Ecan IIpgAMBIC BBICEKaIOT IIPOIIOPIUOHAJIBHBIE OTPE3KHW Ha / \

CTOPOHaX yIJla, TO IIPAMbBIE ITapaJlJIeJIbHbI.

11 IIpusnakm nmogobms TpeyroJbHUKOB

ﬂBa TpeyrojJibHUKa Ha3bIBalOTCA HO,HO6HI)IMH, €CJIN UX yIJIbl COOTBETCTBEHHO pPaBHbI, & CTOPOHBbI,

JIeyKallue MPOTUB PABHBIX YIJIOB, OTHOCATCS JPYT K JPYTY C OJIHUM U Te€M Ke KOI(DDUITUEHTOM.

11.1 Ilo oTHOIlIEHWIO ABYX CTOPOH M YIUIy MEXKJIy HUMU

B
Ecmu sBe €TOPOHBI OIHOIO TPEYTOJHLHIKA B
[IPOIIOPITUOHAJIBLHDBL JIBYM CTOPOHAM JIPYIOrO ¢ kc
TPEYTOJIbHUKA, & YIJIbI MEXKJy HUMH PaBHBI,
TO TaKWe TPEYTOJbHUKHU TTO00HBI.
A b ¢ Ay kb Cy
11.2 Ilo aBym yriiam
By
B
Ecmm nBa yria ofHOro TpeyrojgbHUKa PaBHbI
JIBYM YTJIaM JPYTOro TPEYTOJIbHUKA, TO TaK1e
TPEYTOAbHIUKHU T10/TOOHBI.
A C A Ch
11.3 Ilo oTHOIIIEHNIO TpEX CTOPOH
by
Ecmu Tpu CTOPOHBI OJIHOTO TpEYTrOJBHUKA Bi\
IIPOIIOPIIMOHAJIBHBI TPEM CTOPOHAM JIPYTOT'O . " kc ka
TPEYTOJIbHUKA, TO TAaKUEe TPEYTOJHHUKH I10-
TOOHBI.
A ) C A Lb 4

11



12 OTHommeHne mjoniageil IMoJ00HBIX TPEeYyTroJbHUKOB

Ornomrenre miomaeil moJ00HBIX TPEYTOJIbHUKOB PaB-

HO KBaJIpaTy KodddduimenTa mno1oous:

B
SAAlBlc1 _ kQ B
SaABC
kc ka
C a
OTHOITIEHNEe TIepUMETPOB  TOJ00HBIX TPEYroJTbHUKOB
paBHO KO3 (DUITUEHTY 110 100MSI:
Y A C A o)
b kb
Paapioy 1
Paape

13 Cpennsis JuHIii TPpeyroJbHUKA

CpenHsst IMHAST TPEYTOJIbHUKA — OTPE30K, COSTUHSIIONINI CepeINHbI JIBYX CTOPOH TPEYTOJbHUKA.

1. Cpesasist muHUS TPEYTOJIBHUKA PaBHA MTOJIOBUHE TPE-

Thell CTOPOHBI U MapaJiiesbHa €eif, TO eCTh
1
PQ = §AC’ nu PQ | AC

2. Cpemusig JMHAS TPEYrOJbHUKA OTCEKAaeT OT Tpe-

YTOJIbHUKA MTOJI0OHBIN €My TPeyTrOJIbHUK:

A c
APBQ ~ AABC

14 BpbicoTa npsiMOYToOJIbHOTO TPEYTOJbHUKA,

1. BoicoTa u3 BepIIMHBI NPIMOIO YIjia TPEYTOJbHUKA JIEJTUT €ro

Ha JIBa TPEYTOJIbHUKA, MTOJ00HBIX UCXOTHOMY:

A
AABC ~ NAHC ~ ABHC

2. KBajipar BBICOTHI U3 IPAMOTO yIJia TPEYTrOJbHUKA PaBEH IPO-
I/IBBe,ILeHI/IIO JJINH OTpGSKOB, Ha KOTOpre OHa AeJIUT FI/IHOTeHySyZ

CH? = AH - BH

H
3. BpicoTa 3 npsiMoro yriia TpeyroJbHUKa paBHa MPOU3BE/IEHUIO
JJINH KaTE€TOB, JCJEHHOMY Ha JJIMHY I'MIIOTEHY3bI: C °B
AC - BC
CH=" "=
AB

12



15 IlapaJaesorpamm

IlapanmesorpaMM — 4eTHIPEXYTOJIBHUAK, Y KOTOPOI'O MTPOTUBOIIO/IOXKHBIE CTOPOHBI ITOIIAPHO TIa-

paJljieJIbHDbI.

15.1 IIpu3naku um cBoiicTBa mapaJijejiorpaMmmMma

HpI/IBHaKI/I. qupreXyFOJIbHI/IK ABJIAETCA ITapaJlleJIorpaMMOM, eCcJiin

1. TpOTUBOIIOJIOKHBIE CTOPOHBI IIOITAPHO PABHBI.

2. Be CTOPOHBI PABHBI U TAPAJIJIE/IbHBI.

3. IMaroHaJm TOYKOI IepecevdeHns JeIATC MOOIAM.
CapoiicTBa napaJuiejiorpaMmma:

1. TPOTUBOIIOIOKHBIE CTOPOHBI MTOITAPHO PaBHBI.

2. TPOTUBOTIOIOKHBIE YTJIBI TIOITAPHO PaBHBI.

3. IMaroHaJIM TOYKOM IepecedeHusl JeIaTCd MOIOIaM.

Jist mpuMepa JIoKaXkeM OUH U3 NPU3HAKOB. [lycTh jiBe CTOPOHBI YeThIPEXYTOTLHUKA PDABHBI
U napaJiiesibHbl. Toria 910 00s3aTe/IbHO JIOJIZKHBI OBITH ITPOTHUBOIIOIOYKHBIE CTOPOHBI.

[Iycts AD = BC u AD || BC. llposeaem muaronanun AC' u BD, oTMeTHM UX TOUKY TI€PECeTIeHNUsT
— touky O.

Pacemorpum tpeyronbauku BOC u DOA. B aux BC = AD 1o yciaosuo, a ZOBC = Z0CB
u ZOAD = ZODA xax Hakpecr Jjexale, 06pa3oBaHHble mapasiebabiMu psiMbivun BC u AD.
Torna tpeyrombankn BOC u DOA paBHBI 110 CTOPOHE W JIBYM yTylaM. B paBHBIX TpeyTroJbHUKAX
COOTBETCTBEHHBIE 3JIEMEHTHI PABHBI, ciiejoBaresibao, BO = DO u CO = AO.

Pacemorpum tpeyrospankn AOB u COD. B Hux nonapro pasbl jiBe ctoponbl (BO = DO u
CO = AO) u LZAOB = ZCOD xkax Beprukajbhbie yribl. Torma tpeyroasauku AOB u COD pasHb
110 JIByM cTOpoHaM u yriry Mexay anumu. Cremnoarenbuo, AB = CD.

Torna ABC'D — mapaJuiesiorpaMmm.

15.2 DBuccekTpuca nmapaJjuijiejiorpaMmMa

Buccektpuca AFE mapasutesiorpamvma ABC' D orcekaer oT HEro paBHOOEIPEHHBI TPEYroJIbHUK,

10 ectb AB= BF n /BAF = /DAFE = /BFEA.

B t C

13



15.3 Iljmomaap nmapaJijiejiorpaMma

B c
HJIOIH&,ZLB ITapaJuiejJiopraMMa  paBHa IIPOU3BEICHUIO
h
BBICOTBI U CTOPOHBI, K KOTOPOU OHa MPOBEJIEHA: ’ )
ha
S=AD-BH,=a-h,=CD -BH,=b-h, , o Hy
H, o« P
B c
HJ'IOHL&,ZLB ITapaJijieJiorpaMMa  paBHa IIPOU3BEICHUIO
CTOPOH U CUHYCa yIJia MEeXKIy HUMU: b
S=AB-AD -sina=ab-sina @
A D

C

B
[Lnomaae napasuiesiorpaMMa paBHa IOJIYIIPOU3BEIE- .,
HUIO JUAroHaJIell N CUHyca yIJa MEXKJy HUMU: ‘
1 ) 1 . v
S = §AC’-BD-sma =3 - dyds - sin o
A D

16 PomO

Pom06 — deThIipexyro/ibHUK, y KOTOPOIr'o BCE CTOPOHBI paBHBI. TakKnM 00pa3oM, BCAKUN pOMO ABJIs-

ercs napaJsuiesorpammom. CoOTBETCTBEHHO, poMO 00/1a/1aeT BCEMU CBOMCTBAME ITapaslIeJIorpaMMA.

16.1 IIpu3nakm m cBoiicTBa pomba

IIpusnaku: mnmapaJsieJorpaMm sIBJISIETCsT POMOOM, €CJII

B o .
1. qmaroHaJm B3aMMHO IEPIIEHIUKY/IsIPHBI. ' “
2. IUaroHaJ/Ii sBJISAIOTCs OMCCEKTPUCAMU €r0 YIJIOB.

CBoiicTBa pomMmba: [0
1. mraroHa/ M B3aMMHO MEPIEHIUKY/ISIPHBI.

A f —D

2. JAaroHaJ/inl ABJIAIOTCA 6I/ICC€KTpI/ICELMI/I €ro yrJiosB.

16.2 Ilmomiaap pomba

Tax Kak poMb — 3TO mapaJiieJorpaMM, TO €ro IJIOMA/Ibh MOXKHO HANTH ¢ TIOMOIILIO JTI000M (hop-
MYJIBI, CIIPABEIMBOM 71 TapaJiiesorpamma. CireoBarebno, (hopMyJia IO 9epe3 TuaroHaIn

[IpUMET CJIEJIY IO BT
1 . 1
SZE-AC-BD-sm9O°:§-AC’-BD

14



17 IIpgaMoyroJibHUK

[IpsiMOoyTOTBHIK — TapaJIeorpaMM, y KOTOPOTo XoTd Obl oauH yroJ1 mpamoit. CooTBETCTBEHHO,

IPAMOYT'OJIbHUK O6JI&,ZL&€T BCEMH CBOIiCTBaMU IIapaJujiejiorpamMMa.

17.1 IlpusHaku U cBoOiiCcTBa MPSAMOYTOJbHUKA

IIpu3zHaku npsaAMOyTroJibHUKA:

1. Ecomm y BBIITYKJIOTO Y€THIPEXYTOJIHLHUKA BCE YIIbI TPs- B H C

MbI€, TO OH ABJIACTCA IIPAMOYI'OJIbHUKOM.

i
L}
T
L

=

2. Ecmm y mapasiienorpaMMa JMaroHajd PaBHBI, TO OH 7 )

ABJIAETCA ITPAMOYTOJILHUKOM.

i
-

e

CBoiICTBO NMPSIMOYTOJIbHUKA:

JlnaroHam mpaMOyroibHUKa PABHBI.
17.2 Ilmoma/ip pAMOYTOJbHUKA

HJIOH.I&,ZLB IPAMOYT'OJIbHUKa paBHa IIPOU3BEACHUIO JIJIMH €I'0 CME2KHbIX CTOPOH:

S=AD-CD =ab

18 KBsajgpar

Ksagpar — npsiMOyroJibHUK, Yy KOTOPOT'O BCE CTOPOHBI PABHBI.
AnbrepHaTUBHOE ONpee/IeHne: KBIpaT — 3TO POMO, y KOTOPOTO XOTsl ObI OJINH YTOJI TPSMOIL.

CooTBercTBEeHHO, KBaIpaT 00/1a/1aeT BCEMU CBOMCTBAMU MPSIMOYTOJIBHIKA U POMOA.

18.1 CsoiicTBa KBajapaTa

. Bece cToponbl paBHBL. 45°

. Bce yrupr npsimble.

. rHI/Ial"OHaJ'[I/I TOYKOM rnepecedenud JejIATCd ITOII0JIaM.

. Jwmaronamm B3anMHO MTE€PIIEHTUKYIAPHBI.

o rHI/IaI‘OHaJII/I JeJIAT YIVIbI KBa/IpaTa ITOIIOJIaM.

1

2

3

4. Jlmaronajm paBHBI. w3
)

6

7

. JImaronaJib KBaJIpaTa co CTOPOHOI a paBHA (/2. A

T

18.2 Ilaomiaapr KBaapara

Tak kKak KBaJdpaT — 9TO IIPAMOYI'OJILHUK, TO IIOIIadb KBa/JdpaTa paBHa IIPOU3BEACHUIO IJIMH €I'0

CME2KHBIX CTOPOH, TO €CTb

S =AB-AD = a?
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19 Tpanenusa

Tpanenust — 5TO BBITYKJIBIH 9eTHIPEXYTOJBHUK, Y KOTOPOT'O JIBE CTOPOHBI HAPAJLJIC/IbHBI, & JIBE
JpyTHUe CTOPOHBI He MMapaJijieTbHBI.

[Tapasutesibable CTOPOHBI HA3BIBAIOTCSI OCHOBAHUSIMU, & JIBE JIpyTrie — OOKOBBIMU.

B C

Al * D

19.1 CsoiicTBa Tparmenun

B C
CymmMma yri1oB 1ipu 00K0OBO#t cTopone pasua 180° :
LA+ /LB =/C+ 4D =180°
A€ *D
; B C
Cpe,ZLHHH JIMHUA Tpallellu — OTPE30K, COCANMHAIONINU
cepeInHbI OOKOBBIX CTOPOH Tpareruu. OHa napaJiiesib-
Ha OCHOBaHMAM TPAIIEINN U PaBHA UX IIOJyCYyMMe: M N
1
A *D

[Iyers O — TouKa IepecedeHns uaroHajeil Tpamerun.
Torna Tpeyronpankun AOD nu COB 1momobHbI ¢ KO3h-

durmeHTOM
AD

Y=Be
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19.2 CgBoiicTBa 1 MpU3HAKN PABHOOEAPEHHOI Tpamnernuu

Ecyim 60KOBBIE CTOPOHBI TPAIIEIIMU PABHBI, TO OHA PAaBHOOeApPEHHAS.

CaoiicTBa:
1. B paBHOGeIpenHOIT Tpanenyu yriibl Ipu JI0O0M OCHOBAHUU PABHBI.
2. B paBuoGepeHHoOit Tpamenun JJINHbL JHaronaJjeil paBHbI.
3. Oko/10 paBHOOEIPEHHOI TpAIEIUU MOYKHO OIUCATH OKPYKHOCTb.
IIpn3naknm:
1. Eciim B Tpamnernuu paBHBI yTJIbI IIPU OCHOBAHUU, TO OHA paBHOOEIPEHHAS.
2. Eciiu nuaronasim Tparenuu paBHbI, TO OHA PABHOOEPEHHAS .

3. Eem Tpanernuio MOXKHO BIHUCATH B OKPYKHOCTb, TO OHA PABHOOE/IpEHHAS.

B C

19.3 Ilaomiaab Tpalenun

b
B
[Tnomaap Tpamenuu paBHa MIPOU3BEJIEHUIO BBICOTHI U
a+b
cpenHeit JIMHUK (ITOJIyCyMMBI OCHOBAHMIA ): \ 2
a+b h
S = - h
i .
A Pt "
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20 OKpyKHOCTbH

20.1 llenTpaJjbHble U BIIMCAHHBIE YTJIbI
LleHTpanbHBIM YTJIOM Ha3bIBAETCH yIOJI ¢ BEPIIUHON B IEHTPE
okpyxkHaOCcTH. [IycTh Toukn A n B jexkar Ha OKPYKHOCTH C I1€H-

tpoM B Touke O. Torma yron AOB — neHTpajbHbI. ¢ A

I'pagycunasa mepa ayrm
[Iyers LZAOB = «. I'pajycuoit mepoit jgyru AB OyieM Ha3bIBaTH
I'PaJIyCHYIO Mepy IeHTPaIbHOIO yTIJIa, KOTOPBI ONMpaeTcs Ha 3TY O

nyry. Torma AB = a.

BnucaHHBIM yTJIOM Ha3bIBAETCS yToJI, BEPIIMHA KOTOPOTO Jie- A B
KUT 'Ha OKPYKHOCTH, & €r0 CTOPOHBI II€PECEKAIOT ITY OKPYK-

HOCTh. Yroa AC B — BIMCaHHBIN.

Bce Brmcannbie yriibl, onmparoriuecs: Ha jiyry AB, paBHBI MOJ0-

BUHE IIEHTPaJIbHOI'O YyIJia, OIIMPAIOIIErocd Ha 9Ty AYry.

C
E
D
Brucannblie yriibl, onuparomiuecs Ha OJHY U TY Ke JIyTy, PaBHbI.
A B
C
Buucannbrit yros, onupalomuiicss Ha JiMaMeTp OKPYXKHOCTH, pa-
A ° B
Ben 90°. ]
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20.2 OKkpyKHOCTH U KacaTeJbHbIe

Pannyc, mpoBesiennbIit K TOUKe KacaHus, MePIeHuKYIsIpeH

KacaTeJbHOII.

OTpesKn KacaTeJbHBIX K OKPYKHOCTH, ITPOBEJICHHBIE U3 OJ1-
HOM TOYKM, paBHBI U COCTABJAIOT PABHBIC YIVIBI C IIPAMOIA,

IIPOXOJIAINEHR depes3 3Ty TOYKY W IEHTP OKPYZKHOCTH.

20.3 IlenTp BOucaHHOII OKPY>KHOCTU TPEYyTroJIbHUKA

BuccekTpuchl TpeyroyibHUKa IepeceKaloTcss B OJHON TOYKe

— IIeHTpe BIIMCAHHOI OKPY2KHOCTH 3TOI'O TperyoJibHUKA.

CepeuHHbIE TIEPIEHIUKY/ISIPbl TPEYTOJbHIKA EPECeKaI0oT-
Cs B OJIHOM TOYKEe — IEHTPEe OMMCAHHON OKPYYKHOCTU ITOTO

TPEryoJIbHUKA.

19



20.5 BnucaHHBII 4eThIPeXyToJbHUK

BnucaHHBI 4€TBHIPEXYTOJBHUK — 9TO YeThIPEXYTOJIbHUK, BCE
BEPIIMHBI KOTOPOT'O JIieXKaT Ha, OJHON OKPYKHOCTH.

CsoiictBo Nel

Q

CYMMa IIPOTHUBOIIOJIOZKHBIX YIJVIOB BIIMCAHHOI'O Y€TBIPEXYI'OJIbHH-
kKa pasHa 180°.

IIpusnak Nel

Ecim cymMma TpoTHBOIIOIOKHBIX YTIJIOB Y€THIPEXYTOJIbHIKA PaBHA

180°, 70 BOKpYT HET0 MOXKHO OITUCATH OKPYKHOCTb.

CsoiictBo Ne2

Eciu 9eTbipexyro/ibHUK BIUCAHHBIN, TO YIVIbI, OITUPAOIINECs Ha

OJIHY CTOPOHY, PaBHBI

Q

IIpuznak Ne2

Ecyn B 4eThIpexyrojibHUKeE yIJIbl, OMUPAIONINECcT Ha, OJTHY CTOPOHY,

PaBHBI, TO OH BIIUCAHHBIN.

20.6 Ilnomaau Kpyra m cekTopa

[Iycts R — pammyc kpyra. Torja ero momaab> paBHa

S = 1 R?

CekTop Kpyra — 9acTh Kpyra, OrpaHUYIeHHAs JIyTOil U JIBYMs Pa-
JIMYCAMU, COCJIUHSIONIMMEI KOHIIBI JYTH C IeHTpoM Kpyra. [lycrs
R — pammyc Kpyra, a @ — BeJIMYMHA €ro Jyru. Torja maomaib
CEKTOpa paBHa

S =mR?-

Q
360°

oy ( sy
\/
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20.7 Teopembl 0 xXOp/iaX, KacaTeJIbHbIX U CEKYIITNX

Vros MexKTy TepeceKalomuMUCcT XOPJIaMi OKPY2KHOCTHU

paBeH IIOJIyCyMME AYT, 3aKJIIOYCHHbIX ME>KJ1y HUMMN:

a= % <AVB + C'VD>

VToJt MKy CeKYIIUMU, TPOBEIEHHBIMU U3 OJTHOM
TOYKW K OKPYXKHOCTHU, PaBeH IOJypPa3HOCTU JIyT,

3aKJ/IIOYEHHBIX ME2KJ/1y HUMM:

o =

(AVB’ _ OVD>

N | —

YVrom Mexy XOp/oil W KacaTeJbHOW paBeH BIUCAHHOMY YTULY,

onmpaloliemMycd Ha Jyry, OTCEYeHHYIO XOPJIOi.

Ecnu pajnyc neprieHuKy/IsspeH Xop/ie, TO OH JCJUT €€ TTOIOJIaM.
Bepno obpatnoe: eciim pajmyc JeJAT XOPJY IOMOJIaM, TO OH eif

HepIHeH UK YJIIPEH.

OR 1L AB << OR penur AB nonosnaMm
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Pasnrble XOpZAbI CTATUBalOT paBHbIE JIyI'U.

Bepno obpaTnoe: paBHbIE JIyTH CTATUBAIOTCS PABHBIMU XOP/IAMH.

AB=CD < AB=CD

20.8 Ilogobubie TPEYTOJBHUKN B OKPY>KHOCTSIX

Ecim OK — xacaresnbhas, rje K — ToUKa KacaHus ¢ OKPY K- K 0

HocThio, OB — cekymasi, A u B — ee TOUYKU IIepeceveHus ¢
OKPY?KHOCTBIO, TO

ANOAK ~ AOKB

(CrenerBue: KBaJIpaT KacaTeIbHON PaBeH IIPOU3BEICHUIO Ce-

KyIieil Ha ee BHEIIHIO IacTh)

Ecim OB u OC — cekylue, nepeceKkaoline TOBTOPHO

OKPY2KHOCTb B ToUuKaX A 1 D cOOTBETCTBEHHO, TO

ANOAD ~ AOCB

(CresicTBre: JUIst JAHHON OKPY?KHOCTH ITPOU3BE/ICHUE CEKY-

H_Iefl Ha €€ BHCIIHIOIO YaCTb — BEJIMYMHAa HOCTOHHH&H)

[Ipu nepecevennn xXop/i B OKPYKHOCTU 00pa3yIOTCs JIBE

HaPbI O/ I00HBIX TPEYTOJIbHUKOB:
ANAOB ~ ADOC
NAOD ~ ABOC

(CresicTBrIE: IPOU3BEJIEHNSI OTPE3KOB XOPJI PABHBI)
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20.9 OrTHomIeHUsT KacaTeJbHbBIX, CEKYIINX U XOPJI

K @)
Ksajgpar kacarebHOI paBeH TPOM3BEJIEHUIO CEKYIIEN Ha ee A
BHCHTHIOIO 9aCTb:
OK*=0A-0B
B
O
st nannoit okpy2kHOCTH U TOUKU () BHE OKPYZKHOCTHU TIPO-
D
M3BeJICHUE CEKYIed Ha ee BHEITHIO Y9acTb — BEJIMYUHA I10-
CTOSIHHAA:
OA-OB=0D-0C
C
K )
OTpeskn KacaTe/bHBIX, MMPOBEIEHHBIX U3 OJHON TOYKU K
OKPYZKHOCTH, PABHBI:

[IpousBeeHns OTPE3KOB IIEPECEKAIONNXC XOP/ PABHBI:

AO-OC =B0O-0D

B
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20.10 OmnwmcaHHBIA 9eTHIPEXYTOJbHUK

HeHTp BIIMCAHHOU B YEeThIPpEXYT'OJIbHUK (MHOFOYFO.HBHI/IK) OKPY2KHOCTH JIEZ2KUT Ha IlepecedeHUuun

OMCCEKTPUC €ro YIJIOB.

1. ECJII/I B ‘{eTprexyFOJIbHI/IK MO2KHO BIINCaThb Opr}KHOCTb,
TO CYMMbI HpOTI/IBOHOJIO}KHbIX CTOpOH LIeTpreXyI‘OJ—IBHI/IKEL
paBHBI. c
a
2. EC.HI/I CYMMBI HpOTI/IBOHOHO}KHI)IX CTOpOH qupreXYFOHI)—
HHUKa paBHI)I, TO B HET'O MO2KHO BIINCaThb Opr}KHOCTb.
at+ec=b+d

21 TeopeMbl cUHYCOB U KOCHHYCOB

21.1 Teopema cuHycoB

115 TpON3BOJIBHOTO TPEYTOJIbHUKA BEPHO

a_b C:2R,

sinaw  sinf  sinvy

rjie a, b u ¢ — CTOPOHBI TPEYTOJIbHUKA, (v, J U 7y — COOT-

BETCTBEHHO ITPOTUBOJIEYKAIIE UM yTJIbl, & & — pammyc

OKPY?KHOCTHU, OITMCAHHON OKOJIO TPEeYTOJIbHUKA.

21.2 Teopema KOCHUHYCOB
g TpeyroabHuKa cO CTOPOHAMU @, b U ¢ ¥ YTJIOM (v, TIPO-

TUBOJIEYKALINM CTOPOHE @, CIIPABEJIJIMBO COOTHOIIIECHME:
=0V +*—2-b-c-cosa

Jpyrumum cjioBamMu, KBaJpaT CTOPOHBI TPEYTOJHLHUKA pa-

BEH CyMMe KBa/I[paTOB JIBYX JIDYTMX CTOPOH MUHYC YJIBO-

€HHOe ITPOM3BEJIeHNE TUX CTOPOH Ha KOCUHYC YTUIa MEKTY b

HUMMN.
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