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MnaHnMeTpun

npopunMaTrKa

1 OueBmagable PaAKTHI

Mur 3HaeM, 9TO BbI 93TO 3Ha€Te, HO Mbl BaM HallOMHWHaeM.

1. CmexHBIE YTJIBL:

JIBa yriia, y KOTOPBIX OJHA CTOPOHa OO0Iasd, a JIBe
Apyrue ABJIAI0TCA IIPOJOJIKECHUAMU OAHA JIPYIroil,
Ha3bIBAIOTCA CME>KHBIMU. CYMMa CME2KHBIX YIJVIOB
paBHa 180°.

L1+ /2 =180°

2. BepTukasabHbIE YTJIBL:

JIBa yryia Ha3bIBAIOTCA BEPTUKAJbHBIMU, €CJIN
CTOPOHBI OJHOT'O YTJIa SABISIOTCS ITPOIOJIYKEHUSIMUI
CTOPOH Jipyroro. BepTukaabHbIe YIVIbI PABHBI.

1 =/3
L2 =/4

3. CyMMa yIJIOB TpeyrojbHuKa paBHa 180°.

LA+ 4B+ £C = 180°

*pumeuanue: Z/C tpeyroapauka ABC — 310

LACB.

4. CymMMa OCTpPBIX YIJIOB HPAMOYTOJBHOIO
TpeyroiabaHuKa pasHa 90°.

LA+ £B =90°

5. PaBHOOeJpeHHBINT  TPEyroJbHUK —  3TO
TPEYTOJIbHUK, ¥ KOTOPOTO JIB€ CTOPOHBI PABHBL.
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MnaHuMeTpuna npoyuMmaTunka

OTU CTOPOHBI HA3BIBAIOTCS OOKOBBIMU, & TPEThS
CTOPOHA — OCHOBAHUECM.

CroiicTBa paBHOOEIPEHHOIO TPEYTOJbHIKA:

Vriibl 1pu  OCHOBAHUM PaBHOOEJIPEHHOTO B
TpPeyroJbHUKA PABHBI.

AB = BC
LA=/C
A u C
BuccekTpuca, mpoBejiecHHAA W3 BEPIITHHDBI
paBHOOEIPEHHOTO TPEYTroJIbHUKA K
OCHOBAHWIO, SIBJITETCS MEIUAHON U BBHICOTOM.
[Ipusnaku paBHOOEIPEHHOTO TPEYTOJTbLHUKA!
Ecnu y Tpeyrosibauka jaBa yriia paBHBI, TO
9TOT TPEYTOJBHUK — PaBHOOEIPEHHBIH.
Ecyiz BBICOTA TpeyroJIbHUKa COBIAJIAET C €TI0
MeJIMaHOM, IIPOBEIEHHON U3 TOrO XKe yIJa, TO
TaKOW TPEYTrOJbHUK — PABHOOEIPEHHBIH.
6. PaBmocroponnmii  TpeyrojibHUK —  3TO
TPEYTOJILHUK, Yy KOTOPOT'O BCEe CTOPOHBI paBHBI. Bee B
YIJIBI PABHOCTOPOHHETO TPEyTroJibHIKa paBHbI 60°.
AB = BC = AC
LA=/B=/C=60°
A H C

7. IlepBblit TpU3HAK PABEHCTBA TPEYTOJBHUKOB: 110 JBYM CTOPOHAM W YIVIy MEXKJIy HUMU.
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MnaHuMeTpuna npoyuMmaTunka

8. Bropoii nmpu3nak paBeHCTBa TPEYTOJBHUKOB: 110 CTOPOHE W ITPUJIEYKAIIUM K HEHl yTJIaM.

9. Tperuit npu3Hak paBeHCTBa TPEYTOJbHUKOB: 110 TPEM CTOPOHAM.

10. buccekTpuca — JIyd, UCXOAAIINAN U3 BEPITTHBI
yIjia U JIeJSIUi 9TOT yroJl Ha JiBa PaBHBIX yTJIa.

BuccekTpucoii TpeyroabHIKa HA3BIBAIOT OTPE3OK
OMCCEKTPUCHI OJIHOTO W3 YIJIOB TPEyroJIbHUKA,
COCIUHAIONINI BEPIINHY TPEYroJbHUKA C TOYKOM
IIPOTUBOIIOJIOZKHOII CTOPOHBL.

11. Meaunana TpeyrojbHUKa — 3TO OTPE3OK,
COCJIMHATONINN  BEPIIMHY  TPEYrOJbHUKA  C
cepeIMHON TTPOTUBOIIOJIOXKHON CTOPOHHI.
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MnaHnMeTpun

npopunMaTrKa

12. BpicoTa — 9TO nepIeHuKyIsIp, OMyIeHHbIl 13
BEPIIMHBI TPEYTOIbHUKA Ha MPAMYIO, COJIEPIKAIILYTO
MIPOTUBOIIOJIOKHYIO CTOPOHY.

Ecnn TpeyrojibHUK TYHOYroOJIbHBIA, TO JBE €ro
BBICOTHI JIEZKAT BHE TPEYTOJIbHUKA.

Ecan TpeyrosibHUK TPSIMOYTOJIBHBINA, TO JIBE €O
BBICOTBI COBIIA IAIOT C €r0 KaTEeTaMU.

13. Ilpusnaku napaJjie/lbHOCTH JBYX MPAMBIX.

[Ipsimast ¢ Ha3BIBaETCS CEKYIIEeM 0 OTHOIIEHUIO
K MIPsIMBIM @ U b, ec/ii OHa TepeceKaeT uX B JIBYX
Toukax. [Ipu nepecevernn npsiMbIX a u b cekyIei
¢ obpasyeTrcss BOCeMb YIJIOB, KOTOPbIE Ha PUCYHKE
obozuadens! mudpamvu ot 1 10 8. Hekoropsie mapbt
9TUX YIJIOB UMEIOT CIIelrajbHble HA3BAHUS:

BHYTPEHHUE HAKPECT JieKallue yIJbl: 3 u o,
4 u 6;

BHEIIHNE HAKPECT Jiexkalue yribl: 2 u 8, 7 u
L

BHYTPEHHUE OJHOCTOPOHHUE YIJibl: 4 1 5, 3 n
6;
BHEIIIHNE O/THOCTOPOHHUE YyIJIbl: 1 1 8, 2 u 7;
CcoOoTBeTCTBeHHbIe yriibl: 1 15, 4u 8 2ub6,3un

7.

Ecnn npu nepecedenun JIByX HPAMBIX CEKYIIEH
BBIIIOJIHACTCH OJTHO U3 YKA3aHHBIX YCJIOBUM:

a) HAKPeCT JIeJKAIlie yIJIbl PaBHBI (BHYTDEHHIE
VTN BHEIIIHIE);

6) OIHOCTOpOHHHE (BHYTDEHHHE WJIA BHEIIHIE)
VIJIBI JAI0T B cymme 180°;

B) COOTBETCTBEHHBIC YIJIbI PaBHBI,

TO IIpdAMBI€ ITapaJlJIeJIbHBI.

14. CpoiicTBa mapaJiie/bHbIX TPAMBIX:

a) HAKDECT JIeKalllue yIJIbl PABHbI (BHYyTPEHHUE
WJIN BHEIIHYE);

6) oIHOCTOpOHHWE (BHYTDEHHWE WJIA BHEIIHIE)
yIUIBl J1atoT B cymme 180°;

B) COOTBETCTBCHHBIC YIJIbI PaBHDBI.
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MnaHnMeTpun
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15. Teopema o BHeITHEM yTJIe TPEYTOJIbHUKA!

2 IIpsamoyroJbHBI TPEeyroJibHUK

1. Teopema IIudaropa: B IpsIMOYTOJHEHOM
TPEYTOJIbHAKE CyMMa KBaJpaTOB KaTECTOB PaBHA
KBaJApaTy I'AIIOTEHY3bI:

a? + b =2

2. Ecu B Tpeyronbauke ABC' co croponamu a, b,
¢ BepHO, uTo a? + b* = ¢, To yroma, sexKammii
HAIIPOTUB CTOpPOHBI ¢, paeH 90° (ObGparnas

reopeme [Tudaropa).

3. Hamporus yrira B 30° jiexkKuT KaTeT, PaBHBII
c

II0JIOBUHE TUINIOTEHY3bI: ecqin o = 30°, Toryia a = 5

4. Bpbicota HOpSMOYTOJBHOTO  TpPEYTroJbHUKA,
IIPOBEJIEHHAsSI U3 BEPIIUHBI IPSIMOrO YyIJia, JeJUT
IPSMOI yroJi Ha JIBa yTJjla, KOTOpble PABHBI JIBYM
OCTPBIM yTJIaM IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Nuaye roBOpsi, BBICOTA, MPOBEIECHHAs U3
BEPIIUHBI TIPSIMOTO YTIJIa, JIEJIUT IMPAMOYTOJIbHBIN
TPEYTOJIbHUK Ha 2 MPsIMOYTOJIbHBIX TPEyTroJIbHIKA,
OI00HBIX UCXOIHOMY.

*B03Mo>KHo, 9TO Bbl HAYErO HE IOHSJIA, HO MBbI
HaJEeeMCs, 9TO BBl IIOCMOTPUTE Ha KAPTUHKY U BCE
nommere.
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MnaHuMeTpua npoyuMmaTunka

5. Memuana TpsMOYTOJILHOTO TpPEyroJbHUKA,
IIPOBEJACHHAA U3 BEPIIMHBI IIPAMOIO yIJa PaBHA
ITIOJIOBUHE THUIIOTEHY3BI.

Bepno u obpatnoe: eciii B TPeyrojbHUKE OJIHA
U3 MeJMaH paBHa II0JIOBAHE CTOPOHBI, K KOTOPOH
OHa IPOBEACHA, TO 3Ta MeAUaHa HCXOOUT W3
BEPIIUHBI IIPSIMOTO YTJ1a. To ecTh Halll TPEYTroJIbHUK
— IPAMOYT'OJIbHBIA.

6. Ecimm BOKPYr mpsaMOYTOJIbHOTO TPEYyroJbHUKA
OIMCcaTh OKPYXKHOCTb, TO THUIIOTEHY3a 3ITOrO
HPsIMOYTOJIBHOT'O TPEYrOJIbHUKA OyIeT ABJIATHCA
JUaMeTPOM OIUCAHHOU OKPYZKHOCTH, a CepeInHA
TUIIOTEHY3bl — C IIEHTPOM OKPYZKHOCTH.

/|
C

7. BbicoTy 1TpaMOyroJbHOTO  TpPEyroJibHUKA,
OIIyIIIEHHYIO Ha T'UIOTeHY3y, MOXKHO HalTH Kak
IIPOU3BEJIeHNEe KaTeTOB 3TOr0 TPEyroJIbHUKA,
JIeJIEHHBIX Ha TUIIOTEHY3Y. &

Cq

Takxke BBICOTY HIPAMOYI'OJIBHOT'O TPEYI'OJIbHUKA,
OIIYIIEHHOI'O Ha TUIIOTEHY3Y MO2KHO HaﬁTI/I, KaK
KOpE€Hb U3 IIpOoU3BEAcHUA OTPE3KOB, Ha KOTOPLIE
BBICOTa JECJIUT I'MIIOTECHY3Y:

h = \/caCp, h? = cocp.

8. Tak:ke oOpaTnTe BHHMaHWE Ha CJIEyIONINE
COOTHOIIIECHUST:

=2
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9. Pammuyc BnumcaHHoii B IPsAMOYTOJILHBIN
TPEYroJIbHUK OKPYZKHOCTU MOXKHO BBIYUCJ/IUTD 110

dopmynam:

a+b—c
r = —_— = —
b 2
rie p — noxynepumerp (p = )
S sab ab

S=presr=—= =
a+b+c
p 5 a+tb+e

10. Ilnmomamp HOPSAMOYTOJIBHOIO TPEYTOJbHUKA
paBHa

1
S = §Clb

3 PaBHocTOpOoHHUIT TPEYTOJbLHUK

S

r

.0

N

B paBHOCTOpPOHHEM TpPEYTOJIBHUKE KasKjasd BbICOTA COBIIAJIAET C MeJIUaHON U OMCCEeKTPHUCOIL,

IIpOBE€ACHHBIMU U3 TOH 2Ke BEPIIIMHDBI.

Toukn repecedenusd BbICOT, M€IaH U 6I/ICCGKTpI/IC COBIIadalOT. Tak>ke 9Ta TOUKa ABJISIETCH

IICHTPOM BIIMCAHHON U OIIMCAHHON OKPYXKHOCTU.

1. BeicoTa paBHOCTOPOHHETO TPEYTOJbHUKA!

hz?a
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MnaHuMeTpua npoyuMmaTunka

a
h
—
@
2
2x
a
T
2x
x

HeiicrBuTesibao, 1o Teopeme Iludaropa g
BBIJCJIECHHOI'O TPEYTOJIbHUKA!

2 o E)QZM:?’_GQ
W =a (2 A 1
@h:?a

2. Panmyc BOmcaHHOI OKPYZKHOCTH:

3. Pajimyc onmcannoii OKpy»KHOCTH PaBeH

2, V3
R=3ch="Fa g%

NS
NS

h
h

4. R = 2r.

o @profimatika 10 ) Mpodumatuka



MnaHuMeTpuna npoyuMmaTunka

5. Tak ke 1OmaJb  PaABHOCTOPOHHETO
TPEYTOoJbHUKA MOXKHO HaiiTu 1o dopmyiie

1 1 1 3

S = —absina = —a-a-sin60° = — - £(12
2 2 2 2 n
3
S = £aQ
4 il T 1
a

4 VYroJa Me2K/1y 61/ICCGKTpI/IC8,MI/I 1N BbICOTaMM TPEYIr'OJIbHUKA

1. ¥Yros, o6pa30BaHHBII BHICOTAMU.
Cymma yriioB derwipexyroiibanka Hi BHyH:

90° + o + 90° + LH{HH, = 360°, Torma
/AHC = /H{HH, = 180° — av.

2. YroJ, obpa3oBaHHBIN ONCCEKTPUCAMI.
Cymma yrioB Tpeyroibuuka ABC'

2z 4+ 2y + o = 180°, 2z + 2y = 180° — «, Torza

1 1
vy = 5(20+2y) = 5(180° — @) = 90° — %

CymmMma yrioB tpeyrosbiuka AOC:
x+y+ LAOC = 180°, Torma

ZAOC = 180° — (z + y) = 180° — (900 _ %) _

o)
90° 4 —.
+ 2
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MnaHuMeTpuna npoyuMmaTunka

5 Ilnomazab TpeyrojJbHUKA

JJIA OCTPOYTOJILHOTO JJIA TYTIOYTOJIBHOTO
1. Ec/izn u3BecTHBI BBICOTA U CTOPOHA,
K KOTOPOU OHa IpOBeJIeHA:
h
S = %ah. h
a a
2. Ecsmm uzBecrrbt 3 croponsr (dopmysia epona):
S=/plp—a)lp—b)(p—c), b ¢
TJie P — 9TO TOJYIIEPUMETP.
p= a+b+c.
2 a

3. Eciim m3BeCTHBI 2 CTOPOHBI U YTOJ MEXKTYy HUMU:

S = %ab sin . /\
Q

a
4. Ec/iu n3BeCTHBI TOJIyIEPUMETD U PAIUYC
BIIMCAHHOI OKPY>KHOCTU:
S = pr, b O ¢
rJie P — 9TO MOJIYIIEPUMETD.
— atbic r
= atbie
a
*Ha camom JieJie mwiolra b JJ1060ro MHOIOYTOJIbHUKA,
B KOTODBII MOXKHO BIIHCATh OKPYKHOCTD,
HaxomuTcsd 1o Qopmyne S = pr, T P —
MOJIyIeEpUMeTp, a ¢ — paJuyC BIUCAHHON
OKPYZKHOCTH.
5. Ecyin u3BecTHb! 3 CTOPOHBI U PAJINYC OMUCAHHOMN
OKPY?KHOCTH:
— abc
S=19% o
* Toctarouno Gecriosiesnas (opmyia, KOTOPYIO R

nHOI'1a y,HO6HO HCIIOJIB30BaThb [dJId TOrO, 4TOOBI a
HUCKaTb pa/inycC OIIMCAHHOM OKDPY2KHOCTH.
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MnaHuMeTpuna npoyuMmaTunka

6 Cpenusisa JTUHASA

Omnpenenenne. CpeHsist TUHAST TPEYTOJIBHIKA — 9TO OTPE30K, COEIUHSIONINN CePeINHBI
JIBYX CTOPOH TPEYTOJbHUKA.

1. CnoiicTBO cpejHeil JUHUU: CPEJIHsAS JIUHSAS
TpeyroJbHUKa I1apaJljiejibHa OCHOBAHUIO U PaBHA
€ro IOJIOBUHE.

N

2. Kaxxas cpesingd JTUHASA TPEYTOJIbHUKA OTCEKAeT
OT HEro TPEyTrOJIbHUK, IIEPUMETP KOTOPOI'O B JIBA
pas3a MeHbIIe JaHHOr'O, a IIOMIAAb B YeThIPE pas3a
MECHBIIIE.

Onpenenenne. CpeiHsst JTUHSAS TPAICIIUT — 9TO OTPE30K, COSTUHSIIONINI CEPE/IMHBI
JIByX OOKOBBIX CTOPOH TPAIICITHH.

3. Cpennsiss JuHsIsT Tpalenuu MapaJsieabHa
OCHOBAHUSIM U paBHA UX IOJIyCYMME.

o @profimatika 13 ) Mpodumatuka



MnaHuMeTpuna npoyuMmaTunka
4. CpenHss JUHHUS JIEJIUT KaXK/IYIO JIMArOHAJIb
TpaIeI IIOIO0JIaM. 2
b
IIpu sTOoM OTpe3KH, Ha KOTOPbIE CPeJIHss
JIMHUA AEJIUTCA JualOHaJiblO, PpaBHBI IIOJIOBUHAM
OCHOBAHMIA. a
a
2
b
2
b

5. OTpe3oK, COequHSIONINI cepeIuHbl TUarOHaJIe
Tpallellii PaBeH, MOJIYPA3HOCTH OCHOBAHUIA.

KL =

| o
N

JlokazaTeabCTBO:

I[lo yrBepxknennto 4, Touku K u L nexar Ha
cpeJiHell JIMHUU TPAMeluu. 3HAYUT BECh OTPE30K
KL nexut nHa cpejiHeii JIMHUA.

Tak ke 110 cBOCTBY 5 MbI 3HaeM, 9T0 K N J1esKuT
Ha CpeJHell JUHUN TPallelyn.

Bamermm, aro ML u KN - cpennne muaun AABD

u ADCA coorsercrBenno = ML = KN = g

MK u LN - cpenune nunnn ANABC u ADBC
coorBeTcTBeHHO = MK = LN = g

SHauuT,

KL=KN — LN =

| o
|
N
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7 IlapaJjeaorpamMm

I Ompenenenme. IlapamienorpaMmm —  39TO

1. CpoiicTBa napaJiiesorpaMmma;

B mapaJiesiorpaMme mpoTUBOIIOIOXKHBIE CTOPOHBI
PaBHBI.

B mapasenorpaMme IpPOTHBOIOJJIOXKHBIE  YTJIbI
PaBHBI.

Huaronan napaJsuiesiorpaMMma B TOYKE
repecedeHus JeJIsITCs TTOTIOIaM.

2. [Lnomap mapaJsiiesiorpaMMa, eCjiu B3BECTHBI JTBE
CTOPOHBI ITapaJijieJjorpaMMa 1 yTIoJl MeXK/1y HUMU:

S=a-b-sina.

3. Ilnomap mapaJsuiesiorpaMMa, €cjid H3BeCTHa
BbICOTa MapaJiiejiorpaMMa W OCHOBaHHE, K
KOTOPOMY 39Ta BBICOTA IIPOBEJIEHA!

S=b-hymmS=a-h,

o @profimatika 15
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MnaHuMeTpuna npoyuMmaTunka

4. Tlycte AE — ouccektpuca, torma AABE -
paBHOOEIPEHHBII.

JlokazaTeabCTBO:

1. 4ZBAF = /ZFAD, tak kak AFE Ouccekrpuca
/BAD.

2. LZFEAD = /BFA Kak HaKpecT JiexKallue
YTJIBI IPU TApaJIeIbHbIX TpsaMbix BC' u AD
u cexyieit AFE.

3. Torma w™bl monmmaem, 4uro ZBAE =
/BEA=/FAD.

A smaunt  Tpeyrompuuk < ABE @ —
paBHOOEIPEHHBIIA.

5. Yron Mexjay OHCCEeKTpUCAMU  COCEJITHUX
VIJIOB TapaJuiejiorpaMMa  [psIMOif, WIH, I0-
JIPYTOMY TOBOpsi, OMCCEKTPUCHI COCEIHUX YIJIOB
[IEPIIEH UK Y/ ISTPHBI.

Do caepyer u3 Toro, uro ecian B AABE nposectu
OUCCEKTPHCY, TO OHA CTaHET BBICOTOIA.

6. DBuccekTpuchbl TPOTHUBOIIOJIOXKHBIX  YIJIOB
napaJlieJIbHbI.
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MnaHnMeTpun
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7. Hemuoro o mioma/gx gacreil napaJsiesiorpaMmma

| ”

M/

=~

8. Kak HaiiTum BbICOTY MapaJuieiorpaMma, 3Hasd
JIPYTYIO BBICOTY W JIBE CTOPOHBI?

BameTuM, 9YTO IJIOMAJh MapaJiieiorpaMMa, ¢
OJTHOIt cTOpOHBI, paBHa S = b - hy, a ¢ JApyroi
CTOpPOHBI S = hy, - a,

b-h
Torna h, = Y
a

9. ToxkecTBo nmapaJsIeIorpaMMa;
d? + d3 = 2(a® + b%),

riae a 1 b - cTopoHBI apaJiesorpaMma, dy u dy -
JIMArOHAJIN.

8 UYeTbIpexyroJibHUKNI

1. Teopema Bapunnona

YeTbipexyroabHUK, BEpITMHAMU KOTOPOT'o
ABJLIOTCSI  CEPEJIMHBI  CTOPOH  TTPOU3BOJILHOTO
BBIITYKJIOTO 9eTHIPEXYTOJbHIAKA, ABJSIETCS
apaJsiIeIorPaMMOM.

[eiicTBUTEIBHO, CTOPOHBI BHYTPEHHETO
YeThIPEXYTOJAbHUKA IapaJljIeJIbHbl  JT1AroHaJIaAM
HUCXOJHOI'O YeTBhIPEXYTOJILHUKA, KaK CPE/IHUEC JTNHUN
COOTBETCTBYIOIINX TPEYT'OJIbHAKOB.
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2. CTOpPOHBI TOJIyYIUBIIErOCs IapaJjiieorpaMMa
paBHBI ITIOJIOBUHKAM JIMArOHaJIell  MCXOIHOT'O
YeThIPEXYTOJIbHUKA.

3. Ilmomanapb TaKoOro YeThIPEXyroJIbHUKA pPaBHA

IIOJIOBHHE IIJIOIIa/NU MCXOAHOI'O YE€TBhIPEXYI'OJIbHUKA.

JlokazaTeabCTBO:
1. Ilycte BD = dy, AC = dy, ZAPB = «.
1
2. SABC’D = §d1 . d2 - sin av.
dy
3. FF = —, mak kak FF — cpeaudasa aunusd
ABAD

d
4. Kl = 52, tak Kak EI — cpemgasasa qmuasas NABC.

5. FOPS - mnapamtenorpamm = ZOFES =
ZOPS = a.

d
6. F'J = 32, Tak Kak F'J — cpenusist muanss AADC.

dy d 1
7. Torna Sgryr = 1.2 sina = —-dy-dy-sina =
2 2 4
3
5"
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MnaHuMeTpua npoyuMmaTunka
4. Fcnmm nuaronasm MCXOHOTO YEThIPEXYTOJIbHIKA,
paBHBI, TO  Tapa/uleJlorpaMM  BapuwHbOHA
CTAaHOBHUTCSI POMOOM.
5. Eciin imarona/im uCXoHOTO YeThIPEXyTroJIbHUKA
NEePIIEHANKYJISPHBI, TO IapaJIeJIorpaMM
Bapunbora cTaHOBUTCSI TPSIMOYTOJIBHUKOM.
6. ILnoma b JI060r0 BBIITYKJIOIO
I‘IeTI)IpeXyFOJ’[bHI/IKa
1 .
S=—=-d;-dy-sina
2
&
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MnaHuMeTpuna npoyuMmaTunka

JlokazaTeibCTBO:

Pacrmrmem IJIOIIa/Ib KazKJA0I'o U3 TpeyroJIbHUKOB!

SAOB = %AO -OB -sin ZAOB

1
SBOC = QBO -0OC -sin ZBOC

1
SCOD = 500 -OD -sinZCOD

SAOD = %AO . OD - sin ZAOD

[To dopmyse npuBegenns sin (180° — ) = sin«
Torma:

1 1
SAOB:§AO~OB~sin04 SBocziBO~OC~sina

1 1
SCOD:§CO-OD~Sinoz SAOD:§AO-OD~sinoz

Takum obpazom:

Sapep = Saos +Sepo + Spoc + Saoc = %AO-OBﬁinoH—%BO-OD-SinoH—%CO-OD-
sina + %AO -0C -sina =

Brrirecem obmiuit MHOXKHUTE/Ib 38 CKOOKY:

= %sina(AO-OB+BO~OD+CO-OD+AO'OC’) =

Crpyumnupyem:

= %sinoz-((AO-OB+BO~OD)—I— (CO-0OD+ A0 -0C)) = %Sina~(OB-(AO+OD)+
CO - (0D + AO)) = %sina- (OB + CO)(OD + AO) — édl ‘dy-sina
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MnaHuMeTpuna npoyuMmaTunka

9 Tpanenus

I Omnpenenenne. Tpamenus — 3TO YETHIPEXYTOJIbHUK, Yy KOTOPOI'O JIBE€ CTOPOHDI

[HapaJijiIeJIbHbI, a JABE JIpyrue — HET.
n \

Tpanemnus IPOU3BOIbHAS paBHOOEIpEHHA IIPSIMOYTOJIbHAS

5= 2tl

a
2 .
a+b .

BameTnm, 91O — 9TO0 JIJINHA CPeJHell JIMHUH,

2 h
[IO3TOMY ILJIOLIAAb TPalleliny paBHa CPpeJHel JINHUH,
YMHOXKCHHOI Ha BBICOTY. 1

b

2. ®axThl PO paBHOOEAPEHHYIO TPAIIEINO:

Onpenenenne. PaBHoOepennoil Tparneryeil Ha3bIBaeTCA TPaIlelns, Y KOTOPOil OOKOBBIE
CTOPOHBI PABHBI.

CroiicTBa paBHOOEIPEHHON TPATICIIUN:

- YIJIbl TPU OCHOBaHUU PABHBI; ﬂ
- JlnaronaJim paBHBI; A

o @profimatika 21 ) Mpodumatuka




MnaHuMeTpua npoyuMmaTunka

- JIlmaronaymm TOYKON nepecedeHus JAeaTCd Ha PABHBIE 0T

3. Ouenb IEeHHOE CBOMCTBO paBHOOEIPEHHOI

B a c
Tpameu:
Bamerum, uro oTpe3ok AH 1o jjmmHE paBeH
a+b
cpeaneit muann Tparenun. Orpesok AH = 5
ath b-a
b — Qa 2 2
a orpe3ok HD = ) A D
2 b H
[IpuBenémM 1mepBoe T0Ka3aTEILCTBO ITOrO (haKkTa. B a c
Pacemorpum BTOpyio KapTuHky. 3 Heé ciemyer
CJIeTyIOIIee:
r+a+x=>
o ¢ h a mi
2v="b—a A —__H Hy D
b—a )
T=—
B e C
b—a b—a+2a b+a
AHy =x+a= +a= =
2 2
Bropoe mokazaresbcTBO 3TOro (hakrTa MOXKHO #
YBHUJIEThL Ha TPETheil KapTUHKE. #1 — mapaJsuresorpam!
A # AN D
b H \

A — Mmeauana
TIPSIMOYTOJTEHOTO
rpeyronpunka CH D!

4. Bokpyr paBHOOEJIpPEHHOIl Tpalenu BCerja
MOKHO OITMCATHh OKPY?KHOCTb.

Bepno u obparHoe: ecyii BOKPYT TpaIlelii MOKHO
OIICATH OKPYKHOCTH — OHA paBHOOEIPEHHASI.

NS
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MnaHnMeTpun

npopunMaTrKa

5. Bromcatp OKPYKHOCTb MOXKHO B TPAIIEIHIO
IIPOU3BOJBLHOI  (hOpPMBI, rJIaBHOE, 9ITOOBI
cobJtioj1as10ch yeaoBue a + b = ¢+ d,

nHa4d€ HeJIb3d BIIMCATb.

6. B paBHOOEIPEHHOIA TpaIennm ¢
HEPIEHIMKY/IAPHBIMI  JUArOHAJIsIMH  BBICOTA,
C' H pasna orpesky AH u paBHa cpeiHeil JIMHII
Tpanenuun MN.

[ CH=AH = MN ]

[Io cBoiictBY 3 paBHOOEIPEHHON TpAICIUN
u3 nyikrta 2 AAPD — OpsgMOyroJbHBIA U
paBHOOEIpeHHbI. DTO 3HaunT, uto /PAD =

LPDA = 45°

ANAC H—- npsimoyrosbablit ¢ ZC AH = 45° mosromy
o paBHOOeapenusbrit. Torma CH = AH.

A u3 myHKTa 2 9TOr0 passesa Mbl 3HAEM, UTO B
paBHOOeIpeHHO# Tpanernun oTpe3ok AH papeH 1o
JuiHe cpegaeit unnn. OTcrora u Moy IaeTcs Halle
YTBEPKJIEHUE.

7. IlycTb M3BeCTHBI JIJIMHBI OCHOBAHUN Tpaleun a

u b, a Takxke R — pajuyc onmcaHHON OKPYKHOCTH.

Kak nam maiité BeICOTY?

OtrBer Oyner 3aBHUCETH OT IIOJIOXKEHHS IIEHTPA,
OKPY?KHOCTH OTHOCUTEJILHO Tparenuu. Ecu nenTp
BHYTPH, TO BBICOTa Tparmernuu paBHa h = hy + ho,
KOTOpPbIe MOXKHO HaiiTu 110 Teopeme IIudaropa us
JIBYX TPEyTOJbHUKOB.
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MnaHnMeTpun

npopunMaTrKa

ECJH/I HeHTp BHE TpaHeHI/II/I, TO BBICOTaA TpaHeLU/H/I
paBHa h = hy — hs.

8. AE — 6uccekrpuca yriaa A tpamnenuun. [Tycte AFE
nepecekaer ocHoBanne BC' Tpamernun B Touke F|
torna ANABE — paBHOOEIPEHHBIA.
HeiictBurenbuo, ecim AFE — Ouccekrpuca, TO
/BAE = /EAD. 3amerum, uro /EAD = /BEA
KaK HAKPECT JIeyKAIUE YIJIbI PY [TapaslIeIbHbIX
npsameix BC' u AD. Tornma 8 AABE nBa yria
PABHBI, 3HAYNT, OH PABHOOEIPEHHBII.

*BuccekTpuchbl yIJIOB Ipu OOKOBOII CTOpOHE
Tpalleluy NePHeH TUKYIISAPHDI.

9. Ecam B OpaAMOYToOIbHYIO Tpalenuio MOXKHO
BIINCATH  OKPYXKHOCTH, TO  pajuyCc  3TOi
OKPYZKHOCTHU PaBEH IOJIOBUHE CTOPOHBI TPAIICIINA,
HePUHEeHANKYJAAPHON OCHOBAHUIO.

[\
<

a =

r =

|
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MnaHuMeTpua npoyuMmaTunka

10 PomO

I Omnpenenenue. PoM6 — 970 4eThIpeXyroibHUK, Y KOTOPOI'O BCE CTOPOHBI PABHBI.

1. JInaronasu pomba mepecekatorcs o yriom 90°.

2. Imaronam poMOa JIeJIAT ero yrJibl HOIOJIaM.

N4

3.S:d1'd2.

dy
dy

ANVANIVAN

\

4. S=a-h.
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MnaHuMeTpuna npoyuMmaTunka
5. B poM0 Bcerjia MOXKHO BIHCATh OKPYZKHOCTD,
pajimyc KOTOpoii OyJIeT paBeH 1 = 5
h

6. Eciim poM0 He sBjgeTcs KBapaToM, TO OIMCATD
BOKPYT HETO OKPYKHOCTH HEJIb3s.

11 IIpsamoyrojbHUK

1.S=a-b.

2. /Inaronayim mpgMoOyTroJbHUKA paBHbI. X MOXKHO
BBIYUC/INTH, 3HAA CTOPOHBI MPIMOYTOJIbLHUAKA, IO
Teopeme [ludaropa:

d* = a® + 1.
*Ha camoMm geiste, 000  IapasieorpaMm,

Yy KOTOPOIO JWAroHaJWd  PpPaBHbI, ABJIACTCHA
IPAMOYTOJBHAKOM.
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MnaHnMeTpun

npopunMaTrKa

3. Bokpyr npsiMmoyrosibHUKa BCer1a MOYKHO OIUCATH
OKPY2KHOCTb.

4. Ecnn IPAMOYTOJIbHUK HE ABJIACTCA KBaJIpPaTOM,
TO BIIMCATb B HEI'O OKPY2KHOCTDb HEJIb3.

12 KBaapar

1.S=a-a=ad>

2. /Ilmaronajib KBajipaTa MOYKHO HailTH 1O Teopeme
[Tudparopa:

& =a*>+a*> =24 d=aV2.

3. Ilnomaab KBajpaTa MOXKHO BBIPA3UTh HYepe3
JJIAHY €r0 JIMaroHaJIu:

d2
Tak kak S = a?, a d* = 2d?, 3Hauur a® = 5
3HAYUT »
S=—.
2
4.7r=2
2
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MnaHuMeTpuna npoyuMmaTunka

13 Cunyc, KOCUHYyC, TAHI'€HC, KOTAHT'€HC

BenomunMm Ta6J'II/IILy 3HAYEHU OCHOBHBIX TPUTOHOMETPUYIECCKUX YIJIOB:

yroma
0° | 30° | 45° | 60° | 90°

dyHKIHS

sin o 0 1 Q \/_§ 1

2 2
CoS «v 1 E @ 1 0
2 2
tga 0 g 1 N
ctg o V31 \/Tg 0

JLnist ocTphIX yIVIOB sin, cos, tg, ctg ompeaensiorcs caeyonumM o0pa3oM:

CI/IHyC — 9TO OTHOIIIEHHNE ITPOTUBOJIEZKAIICI'O KaTeTa
. a
K I'MIIOTeHy3e: Ssinx = —.
Cc

KOCI/IHyC — 9TO OTHOHICHHE IIpUJIC2KAIIIECT'O KaTeTa

K T'MIIOTEHY3€: COS (¥ = —.

NPUJIEXKAIIAI K YLy KATeT

c
Tanrenc — 5To OTHOIIEHHE ITPOTUBOJIEXKAIIETO
a
KaTeTa K MpUIeKalieMy KaTery: tga = 7
-
Koranresnc — 310 OTHOIIIEHNE TIPUJIEZKAIIET0 KaTeTa BpOTHBONCHKAKIL YEAY KoL a

K IIDOTUBOJIEZKAIIlEeMY KaTeTy: ctga = —.
a

Hanmomwmmaem, 4To 1 TymbIX YIVIOB sin, cos, tg, ctg omnpegensiorca dvepes
TPUTOHOMETPHUIECKYIO OKPYKHOCTb.
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MnaHnMeTpun

NpoPuUMaTHKa
sin(90° — a) = cos «
cos(90° — a) = sin«
tg(90° — ) = ctg v
ctg(90° — a) = tg o
sin(180° — «) = sin a.
cos(180° — a) = — cos a.
tg(180° — a) = —tga.
ctg(180° — o) = —ctga. S o
a

W3 onpenienenmiit 1erko MOJIYYIUTh CJIeTyIONTIEe (DOPMYJIBL:

OCHOBHOE TPHIOHOMETPIYIECKOE TOXKIECTBO: sin’ v 4 cos? a = 1

sin o
tga =
COos (v
cos &
ctgo = —
sin «v
1
tg?a = 5 1
Cos? o
1
Ctg2a = - 1
sin” «

14 OxpyKHOCTH

Onpe,ue.neHI/Ie. Opr}KHOCTb — 9TO MHO2KECTBO BCE€X TOYEK Ha IIJIOCKOCTH, HaXOJAIIMUXCA
Ha OJMHAaKOBOM DaCCTOAHHUU OT ,HaHHOﬁ TOYKH.

1. /Inuna OKpyKHOCTH:
C=21R
2. ILnomayp Kpyra:

S = 1R?
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npopunMaTrKa

15 BrnucanHass OKpYy>KHOCTb

1. IleaTp BUMCaHHON OKPYKHOCTU COBITQ IA€T C
TOYKOIl TepecedeHnst ONCCEKTPHC.

*B TpEyroJbHUKE OUCCEeKTPUCHI BCerJIa
mepecekarTcd B OIHOM TOYKe, II03TOMY B
TpeyroJIbHUK BCErla MO2KHO BIIMCaThb OKPY2KHOCTD.
A B MHOrOyrojbHUKE OHCCEKTPUCHI HE BCErja
[IepeceKkaroTcss B OJHOM  TO4YKe, II03TOMY B
MHOIOyrOJIBHUK HE BCerjla MOXKHO BINUCATh
OKPYZKHOCTb.

Eciu Bl He BepuTe, MOXKeTe OIPOOOBATDH BIIMCATH
OKPY?KHOCTBb B IPAMOYTOJIbHUK.

2. Pammyc Brnucannoii B IPAMOYTOJILHBIHI
TPEYIOJIbHUK OKPYZKHOCTU MOXKHO BBIYUCJIUATH 110

dopmynam:

a+b—c
r=p—c=-——
b 2
rge p — nosynepumerp (p = )
S %ab ab

S=pgresr=—= =
a+b+c
p  HE a+tb+e

3. Pagmyc BrimcanHoit B TpeyroJIbHUK OKPYKHOCTH
MOXKHO HaiiTu 110 popmy.ie:

S = pr,

rJIe p — 9TO MOJIyIEPUMETD.
__ a+btc
p - 2 :

*Ha camom jesie mwioma/p JJ1000ro MHOrOYTOIbHIKA,
B KOTOpBIi MOXKHO BIIHCATh OKPY?KHOCTD,

Haxonurcsd 1o dopmyne S = pr, vIe p —
OJIylIepUMeTp, a r — pajuyCc BIUCAHHOI
OKPY?KHOCTH.
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npopunMaTrKa

4. KOI‘,H& B 4Y€TbhIPEXYTOJIbHUK MOXKHO BIIMCAaTb
OKPY2KHOCTb:

Ecmm AB + CD = BC + AD, 10 B
YEeThIPEXYTI'OJIBHUK MO2KHO BIIMCAaTb OKPY2KHOCTbD.
Bepno m obpaTtHoe: eciim B YETBIPEXYTOJHHUK
BIICAHA  OKPYXKHOCTb, TO  CyYMMBI  JIJIUH
IIPOTUBOIIOIOXKHBIX CTOPOH PABHBI.

5. YeTbIpexyTo/JbHUKN, B KOTOPbIE MOXKHO BITHCATH
OKPY?KHOCTb:

a) Tpamnerus:

OOBITHO HEJIbL3d BINCATD OKPY2KHOCTb.

MozkHO TOJIBKO TOTIa, Korja a +b = ¢+ d

6) IMapaJsutesorpamm:
O6bI“IHO HEJIb34d BIIMCATb OKPY2KHOCTD.

MozKHO TOJILKO TOTJIa, KOTJla IMapaJijieorpaMM —
poMb.

B) Pom6:

BCerga MO2KHO BIIMCATb OKPY>KHOCTD.

r) IIpsimoyrosbHUK:
OOBIYHO HeJIb3sl BIIUCATH OKPYZKHOCTb.

MokHO TOTBKO TOT/Ia, KOTJIa TPAMOYTOJTbHUK —
KBaJIpaT.
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MnanuMeTpua

npopunMaTrKa

1) Keapar:
BCETIa MOYKHO BIICATH OKPY?KHOCTb.

16 OrmmcanHasi OKPY>KHOCTbD

1. I npusHak 4YeTbIpexXyroJibHUKa, BIUCAHHOI'O B
OKPYZKHOCTb:

YeTbIpe TOUKN JIeyKAT HA OJHON OKPYKHOCTH, €CJIN
JIBa MIPOTUBOIOJIOXKHBIX yTIJla B cymMe jafoT 180°.

2. IT npusHak 9eThIPeXyroJIbHUKA, BIIMCAHHOTO B
OKPY?KHOCTb:

Touku C' u D jrexkar 10 OJHY CTOPOHY OT IPSIMOIA,
comepzxateii orpe3ok AB. Yraet ACB u BDA
pPaBHBI TOIJIa W TOJBKO TOTJIa, KOorja ToYKu A, B,
C' u D nexar Ha OJHON OKPYKHOCTH.

7

N

*Yare Bcero Mbl HCIOJIBL3YeM 3TO JIJIsk TOrO, 4ToObI JoKa3arh, uro Toukn A, B, C, D nexar

Ha OJHOIl OKPYKHOCTH.

C
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npopunMaTrKa

3. YerbIpexyroJbHUKN, BOKPYT KOTOPBIX MOXKHO
OIIACATh OKPYZKHOCTb:

a) Tpamerust:
OOBIYHO HEJIb3sI OIHUCATD.

MokHO  TOJIBKO — TOIjia, KOIJA  TpaIeIus
paBHOOEIpeHHAS .

6) IMapaJsutesorpamm:
OOBIYHO HEJTb3sl OIKICATh OKPYZKHOCTD.

MoxkHO TOJIBKO TOTJIa, KOT/Ia MapaJLIeIorPpaMM —
PAMOYT'OJIbHUK.

B) IIpsamoyroibHuK:

BCETJIa MOYKHO OIMCATh OKPY2KHOCTb.

r) Pom6:
OOBIYHO HeJIb3sl OIUCATH OKPYZKHOCTb.

MozKHO TOJIBKO TOT/1a, KOrjia poMb — KBaJIpar.

o @profimatika 33

DOQ

’

n [NpodhmmMaTmKa



MnanuMeTpua
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1) Keapar:
BCETIa MOYKHO OIUCATH OKPYKHOCTD.

17 Teopema cuHyCcOB

1. Teopema curycoB:

a b c

2R=—=——7=—.
sinaw  sinf  sinvy

*Jarre BCero Mbl UCIOJIBL3YEM TEOPEMY CHHYCOB JIJIst
HaXOK/JICHUs pajinyca ONUCAHHONI OKPYZKHOCTU.

**A emre MbI MCIIOIL3YyeM TEOPEMY CHHYCOB, €CJIN
3HaeM B TPEYTOJIbHUKU JIBa yIJIa U OJIHY CTOPOHY
U XOTUM HAWTHU €Ile OJHY CTOPOH.

2. Nnoryia 6e3 TeopeMbl CHHYCOB:

Brimcanubiit yroJi, onuparoniuiicss Ha XOp/Ly, PaBHYIO
pajuycy, pasen oo 30° ymbo 150°:

a) Ecim Touka B siexkut Ha Gosbineii gyre AC, o
rpeyroabauk AOC — pasrnoctoponnwuii, a ZAOC =
60°, ciemoBarenbho, yron ABC = 30°.

6) Eciu rouka B sexkur Ha Menbieii jgyre AC, o
rpeyroibauK AOC' — paBrocToponnuii, a ZAOC =
60°, cremoBarenbno, yroa ABC = 150°.
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18 Teopema KOCUHYCOB

Teopema KOCHHYCOB ITOMOXKET B CJIydae, €Ccjd HaM
U3BECTHBI TPU CTOPOHBI TPEYTOJIbLHUKA U TPedyeTcs
HAWTH KaKO-HUOY/Ib U3 YIVIOB, WJIA €CJIU U3BECTHBI
JIBE CTOPOHBI U YI'OJT M HEOOXOUMO HAUTH TPETHIO
CTOPOHY.

a? = b 4 ¢ — 2bccos a;
b? = a? + ¢ — 2accos B3;
c? = a® + b? — 2ab cos .

*Teopema KOCHHYCOB — OHa Kak Teopema Iludaropa,
TOJIbKO B Teopeme IIundaropa wer —2bc cos o, Beanb
cos 90° = 0.

19 OxpyXkHOCTh U KacaTeJIbHas

1.  Pammyc, mnpoBedeHHBII K  TOYKE  KacaHUsd,
MePIEeHIUKYJISTPEH KacaTeIbHOMN:

rlm 0

2. Ecim u3 Toukn A mpoBecTu KacaTesbHble (JBe) K
okpyzkHocTH, Tie B u C - Toukn Kacanus, to AB = AC.

3. IleHTp OKPY:KHOCTH, BIIMCAHHOW B YT'OJI, JIEXKUT HA
OUcceKTpuce 3TOTO yrJia.
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MnaHuMeTpuna npoyuMmaTunka

4. Ilycts K OKpy:KHOCTH B TOYKe A mpoBejeHa
kacareabnasg, AB — Xopjga 39TOi  OKpYKHOCTH,
poxojdinas 4depe3 Touky A, Torjga yroia o Mexy
xopoit AB um KacaTebHOW paBeH IOJIOBUHE YIJIOBOI
BeIMUnHbL Jayru AB, a 3HaYUT, JIOOOMY BIHCAHHOMY

yIJIy, onuparoiiemycs Ha ayry AB. C T
Yron Mexk/ 1y KacaTeabHOU U XOPOii: %

1 = A
Joa== A
473

5. BaykHoe CBOICTBO BHEBIUCAHHOI OKPYZKHOCTH:

[Iycte mepumerp tpeyrompuuka ABC = P, Torma
BL = BK = g

Hampuwmep, eciiu croponsl TpeyrosibHuka AB = 5,

AC =6, BC =7, 10 BL = BK — AB+A2O+BC _9.

20 BnucaHHBII 1 HEHTPAJIbHBIN yTIJIbI

1. lenTpa/ibHbBIA YToJI - YIOJI ¢ BEPIINHON B IIEHTPE
OKPY2KHOCTH.

/B =BC

2. I'pamycnas Mepa Bcell ayru OKpPYKHOCTU PaBHA
360°.
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3. BrumcanubIit yros - yroJj, BepIIHHA KOTOPOTO
JIEXKUT HA OKPYYKHOCTHU, & CTOPOHBI IE€PECEKAIOT
OKPY?KHOCTb.

Lo = BVC'

N | —

B C

4. BrimcaHHBII yroJ1, onuparonuiicss Ha Ty Ke JIyTy,
YTO U IEHTPAJILHBIN, PaBEeH ero I0JOBUHE.

1
La==/
Q 5 16

5. Brimcanuble yruibl, Onuparolifecs Ha OJHY JIyTY,
paBHBI.

/BAC = /BDC

21  Yrjibl MHOTOYTOJIbHUKA

1. Cymma yriioB n-yrosbHEKa paBHa 180° - (n — 2), HAIpUMeEp CyMMa yTJIOB YeThIPeXyTrOJbHIKA

pasra 180° - (4 — 2) = 360°.

180° - (n — 2
2. ¥Yron mnpaBWJIBHOTO MN-yrOJbHUKA PaBeH #, HallpUMeEp, Yy IPaBUJIbHOI'O

n
180° - (4 — 2)

YeThIPEXyTroJibHIKa (KBajpaTa) yroJ paBeH = 90°.
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22 IlpaBuJibHBI MI€CTUYTOJbHUK

Onpenenenne. [IpaBu/bHBII MIECTUYTOBHUK — 9TO MIECTUYTOJBHUK, y KOTOPOT'O BCE
CTOPOHBI U BCE YIJIbI PABHBI.

1. IlpaBWJIbHBII MIECTUYTOJBHUK COCTOUT W3 IIECTU
HPABUJIBHBIX TPEYTOJBHUKOB. (yIiep Bazioe cBoicTBO!

™
Q

2. Yros mpaBWJIBHOTO IECTUYTOJILHUKA paBen 120°.

3. Pajtmyc onmcanHoit okpyzkHocTu: R = a.

2

B C
4. Pajimyc BIIMCaHHOW OKPYXKHOCTH: r \

A
D
5. HJIOHL&,ILI; HpaBI/IJIbHOFO HJeCTI/IyFOJIbHI/IKaI
1 1 V3 3vV3a?
S=65,=6-—-a-a-sin60°=6---a-a-— = .
A 2 a-a-sin 2 a-a 2 2
‘ | | 4
F @ E
2
6. B mpaBm/ibHOM I1€CTUYTOJILHUKE BEPHO, 9TO B o
1
SBFE — BSABCDEF-
A
§ D
6
F E
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7. HMmorma B 3a7adax TOJIE3HO 3HATH, HYTO
. B C
qeThipéxyroabuuk ABOF gaBigercs poMOOM U BEpHO,
ITO
1 1 s
Sapor = 554BcDEF, SABF = ZSABCDEF- 2
3 6 A 3
D
F E
8. B npaBmwjibHOM IleCTUyTroJbHUKE BepHO, 9T0 BF =
V/3a, BE = 2a.
a
A
a
9. B nmpaBMJIbHOM TIECTUYTOJTBHUKE BEPHO, YTO B c
1
Sprp = §SABCDEF-
A J
2 D
F E
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