LWKONA
@]BHMIHMHPA
MENbHHYYKA
B3aMMHOe pacnosioxeHne NpAMbIX U MNI0CKOCTEN B
cCTepeomeTpmm

Teopema 1. Ecim ogHa M3 ABYX MapanfenbHbIX NMPAMbIX NepneHanKynapHa
TpeTben NPAMON, TO U Apyrasa NpAMas NepneHaAnKyIapHa 3ToM NPAMON.

Teopema 2. Ecim ogHa M3 ABYX MapanfenbHbIX NMPAMbIX NepneHanKynapHa
MNJI0CKOCTK, TO W Apyras Npsamas nepneHanKyaapHa 3TOM NA0CKOCTH.

Teopema 3. Ecnn aBe npamble nepneHanKyNapHbl 0AHOM NAOCKOCTU, TO OHM
napannenbHsbi.

Teopema 4. Ecnmn npamaa nepneHAMKyNApHa JABYM MNepeceKatoLlmmes
NPAMbIM, NeXKaLMM B MIOCKOCTM, TO OHa NepneHAnKYIapHa 3TOM NAOCKOCTHU.

Teopema 5. Yepes ntobyto TOYKY MPOCTPAHCTBA MPOXOAMT €AMHCTBEHHAsA
MN10CKOCTb, NEpNeHAMKYAAPHAA AAHHON MPAMOWN.

Teopema 6. Yepes ntobyto TOYKY MPOCTPAHCTBA MPOXOAMT eAMHCTBEHHas
npaAmas, nepneHanKynapHan 4aHHOM NIOCKOCTU.

Teopema 7. KBazpaT A/IMHbI AMAroHaAM NPAMOYrO/IbHOTO Napannenenunena
PaBeH CYMMe KBaApaToB A/IMH Tpex ero pebep, MMeroWmx 00LLYH0 BEPLUNHY:

d* = a* + b* + c*

CnepcrtBme. Bce uyeTbipe AuMaroHanm nNpPsSMOYrosbHOro napannenenunena
PaBHbl Mexay cobon.
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Teopema o Tpex neprneHanKynapax

A

Teopema 1.

[Mpamada, npoBeaeHHaA B MJOCKOCTU
nepneHouKynAp A\ Haknonnan N nepneHaMKyNApHas  NpoeKumu

HAaKNOHHOW  Ha 3Ty  MJIOCKOCTb,
/M/ nepneHanKyIapHa 7 camol

b A HaK/IOHHOMN.
a

0 npoekyuAa

Teopema 2. lNpAmasn, npoBeaeHHaA B
NJOCKOCTM U NepneHaMKynapHaa HakAOHHOM, NepneHanKyaspHa 1 ee
NPOEKUMN Ha 3Ty NIOCKOCTb.

OnpeaeneHna pacCToOAHUIM 0bbeKTaMuM B MPOCTPaHCTBE

1. PaccmoAHuem om mo4Yku 00 NAOCKOCMU Ha3blBAeTCA  A/MHA
nepneHanKynApa, NpoBeAeHHOro U3 3TOM TOYKM K AaHHOW MIOCKOCTMW.

2. PaccmoaHuem mex0y napannensHeiMu NAOCKOCMAMU Ha3blBaeTCA
PAcCTOAHME OT MPOWM3BOJBHOM TOYKM OOHOW W3 MapannesbHbIX
NNOCKOCTEN A0 APYron MAOCKOCTM.

3. PaccmoaHuem mex0y npAMol U napasasnesneHol el Nn/aoCKOCMbHo
Ha3blBAaeTCA pPACCTOAHME OT MPOM3BO/SIbHOM TOYKM MNPAMON A0
MN/I0CKOCTM.

4. PaccmosHuem mew0y CKpewusarouuMuca npAmMsIMU Ha3blBaeTCcA
PacCTOAHME OT OAHOW W3 CKPEeLMBAOWMXCA NPAMbIX A0 MJOCKOCTH,
NPOXOAALLEN Yepe3 APYryHO NPAMYIO M MapanaenbHON NepBoOn NPAMON.
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[1ByrpaHHbIN yron

JlsyepaHHbIM  y2s10M Ha3blBaeTca  ¢urypa, obpa3oBaHHaA ABYyMA
NONYMNIOCKOCTAMMK C 0OWEN rpaHNYHOM NPAMOIM M YacTblo NPOCTPAHCTBA, ANA
KOTOPOM 3TK MOAYNNOCKOCTU CAYXKAT FPaHULEN.

JIluHelHb6IM — y2sioM  08YepaHHO20
yes1d Ha3blBaeTCss Yrosi, CTOPOHaMM
ADBC - dgy2paHHsblIli yaon
2 AOB - nunelinbiii y2on KOTOPOro ABAAKTCA Jiy4n C 0bLWmm
Ha4ya/l0M Ha pebpe ABYrpPaHHOro yria,
KOTOpble MNpOBeAEeHbl B €ro rpaHAax
nepneHanKynapHo pebpy.

0 B
D
Teopema 1.
Echm  oaHa M3 AByX MJ/IOCKOCTEM  MPOXOAMT  4epe3 NpAmyto,
nepneHanKyapHyo npyrom M/IOCKOCTH, TO 3TN N1IOCKOCTH
nepneHaAnKyaapHbl.

Teopema 2.

Mpamas, nexkallas B 0AHOM 13 ABYX NeprneHANKYNAPHbIX NIOCKOCTEN U
nepneHAMKyNApHaa  NPAMOM, N0  KOTOPOM  OHWM  nepeceKaroTcs,
nepneHaAMKyNApHa APYrom NaoCKOCTU.
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MocTpoeHWe ceyeHunit B CTepeomMeTpum

S
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1. Ecnu 0se moyYyKu npuHadsnexcam 00HOU NAOCKOCMU, MO UX MOMCHO

coeoduHuUme npAmMod.

2. CMOpOH®bI CeYEeHUA, Nexcauiue 8 NaparisnesnibHbix 2pAHAX MHO202PAHHUKA

naparisiesibHbol.

3. lpodonmume 00HO U3 pebep MH0O202PAHHUKAG U OOHY U3 CMOPOH

CeYeHUA, nexxauux e 00HoU ns10CKocmMu, 00 ux nepecevyeHUA.

PaccmoTpum Ha npumepe.

B
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[Mpusma

[lp3ama — MHOrOrpaHHKK, [ABe
N rpaHu KOTOPOro ABNAOTCA
M PaBHbIMM  MHOTOYro/IbHMKaMM,
Nexawmmm B napannenbHbixX
MN/JIOCKOCTAX, @ OCTa/IbHble FPaHM —
napannenorpaMmmamm,
5 D MMELMMN  0bLMe CTOPOHbI C
3TMMM MHOTOYTONbHUKAMMU.

CsomcTBa Npm3Mmbl

O6BvéEM npu3smel
1. OCHOBaHMA NMPU3Mbl ABAAKOTCA

PaBHbIMW MHOTOYTrO/IbHUKaMMU. V=S4 *h,

2. bokosble rpaHu NPU3Mbl
aBASI0TCS [1owads nonHoU hogepxHocmu
napasnenorpammamu. npusmel

3. boKoBble pebpa NPU3Mb

S =S _+4+2%5
napannenbHbl U PasHbI. nm = 960K ocH

[MpasuibHaA nNpu3Ma— MpM3Ma, B OCHOBAHWM  KOTOPOM  NEXUT
NPaBU/IbHbIA MHOFOYrO/bHMK (T.€. TaKOW, Y KOTOPOro BCE CTOPOHbI 1 BCe
Yrbl paBHbl mexay coboit), a 6okoBble pebpa nepneHAMKYAAPHbI
NNIOCKOCTAM OCHOBaHMS.
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CBoWcTBa NPaBMAbHOM NPU3MBI

1. OcHOBaHMA  MPaBUAbLHOWM  MPWU3Mbl  ABAAKOTCA  MPABUIbHbIMM
MHOTIOYro/IbHUKaMM.
2. bokoBble NPaBMAbHOW  MNPU3Mbl  ABAAKOTCA  PaBHbIMMU
NPAMOYTONbHUKaMMU.
3. boKoBble pebpa NpaBMAbHOM NPU3Mbl PaBHbI MeXXay COHOoN.
4. MpaBuabHaaA NpM3ma ABAAETCA NPAMOMN.
MNnpamnaa
MNupamnaa —  MHOrOrpaHHMK,
OCHOBaHMe KOTOpPOro
MHOTOYrONbHWUK, @  OCTa/ibHble

00LLYO BEPLLMHY.

BEPLWMHbI  NMMUPaMWabl  Ha  ee
F OCHOBaHMe.

C Anogema — BbicoTa OOKOBOW

rpaHW Nupamuabl, nNpoBeAeHHanA

13 ee BEePLUMHbI

rpaHn — TPEeyrosbHUKK, MMetoLLme

Bbicomol nupamudsi HasbiBaeTcA
B nepneHaAnKyNap, NpoBeaeHHbIn 13
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[nowade 6okosol nosepxHocmu maKol nupamuosl
Seox = E *Pxa,
roe P — nepumeTp OCHOBaAHMA, @ — A/IMHA anodembl.

VrmpaMH,abI = 3 * SOCH * h;
SﬁOK - Sl +SZ +53 + -

SnonH.anaMH,qu = Seox T Socu-

lNpaBunbHasa NnMpammaa
. Bce bokoBble pebpa npaBmabHON NMPaMUAbI PABHbI.

. Bce OOKoBble rpaHM NPaBUAbHOM NMPamMUAbl HAKNOHEHbl K
N/IOCKOCTM OCHOBAHMA MO/, OAHUM YTI/IOM.

. B npaBunbHOM nupammae Bce OOKOBble TrpPaHWM — pPaBHbIE
paBHOOEeApPEHHbIE TPEYrOIbHUKMW.

. B ntobyto npaBuabHYO NMMPaMnay MOMKHO Kak BNMcaTb chepy, Tak v
onuncaTb OKOI0 Heé chepy.

. Mnowaab GOKOBOM MOBEPXHOCTU MPABMAbHOM MUPaMUAbl PaBHA
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nonoBmHe rnpomnsseaeHmda rnepmmeTpa OCHOBAHMA Ha arlocbetv\y.

6. BokoBble pebpa 06pPa3ytoT C NIOCKOCTbIO OCHOBAHMA PaBHbIE YI/bl.

MpasunbHbIV TETpasap

s =5
5 OCH.IP.TETPp — =~ 4
S _ 3a%V3
bok.nmp.TeTp — 4 7
— 2 .
SI'IOJI.I'Ip.TeTp =a \/§/
1% a3\/§_
TEeTp ~ 12 7
A 2
h =a |-
TEeTp 3
B
5 X3 A A A
YceyéHHoun nupamuaou
5 Ha3blBaeTCA MHOTOTPaHHUK,
1 .. v}
Az Cz 3dKJTOHYEHHbIN mexay
OCHOBaHVMEM nnpamun bl 7
B v
ceKyLuen MTOCKOCTbHO,

Mnapannen bHOM €€ OCHOBAHMIO.

1
Vyceq.rmp - 3 * h o* (Sl + V Sl * SZ + SZ);

1
S6or<.np.yceq.n1/1p =5 * (Py + P,) *a,

SHOJIH.yCG‘{.HI/Ip. = S6ox.np.yceq.n1/1p + Sl + 52-
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Cdepa v wap

Céhepa — 3aMKHYTasa NOBEPXHOCTD,
reoMeTpu4yecKkoe MecTo TOYEK B
MPOCTPAHCTBE, PaBHOYAANEHHbIX

OT IAaHHOM TOYKMN,

B 0 ] Ha3blBaEMOW LIEHTPOM Chepbl.
llap— reomeTpuyeckoe  Teso;
COBOKYMHOCTb BCEX TOYeK

MNPOCTPaHCTBA, KOTOPblE HAXOOATCA
Ha PaCCTOAHNN He ©onbliem
3a[1aHHOIo OT HEKOTOPOTO UEHTPA.

Teopema 1.
CeyeHune chepbl NIOCKOCTbIO €CTb OKPYKHOCTb.
Teopema 2.

CeveHune wapa NAOCKOCTbKO €CTb KPYr, a OCHOBaHWME nepneHanryaAapa,
nposeaeHHOro N3 UeHTpa Wwapa K MJ1IoCKOCTHU cedeHnA, eCTb LEHTP KPYra,
NOJIY4EHHOIO B CEYEHWN.

Obvem wapa
V * R3
==
uiapa 3
o [Tnowadb nosepxHocmu

cepeol

S = 4 R?

cheprl
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Teopema 1.
[1NOCKOCTb, nepneHaAnKynAapHan
paguycy cdepbl M npoxoadAilas

yepes €ero KoHel, Jexalwuin Ha
chepe, KacaeTcsa chepbl.

Teopema 2.

KacatenbHas NaockocTb K cohepe
nepneHamMKynapHa paanycy,
NpoBeAeHHOMY B TOUYKY KacaHma.

B cTepeomeTpum MHOrOrpaHHmMK
Ha3blBaeTCA BNUCAHHLIM 8 cghepy,
eC/I1 BCe ero BepLUMHbI eXKaT Ha

chepe.

LleHTp chepbl, onMcaHHOM OKOJ10

MHOrFOrpaHHWKa, HaxoAMTCA Ha
PACCTOAHMM, PaBHOM
paanycy R cpepbl, OT  Kaxaou

BEPLWMHbI MHOTOIrpPaHHMKA.

MHoOrorpaHHMK
Ha3blBaeTCA ONUCAHHbLIM  OKO/10
cgpepeol (wapa), ecnv chepa (wap)

KacaeTca BCex rpaHemn
MHOrOrpaHHMKa.

LleHTp cdepbl, BNUCaHHOM B
MHOTFOrPpaHHMK, HaxoAuUTCs  Ha
PaccToAHUN, pPaBHOM

paauycy r chepbl, OT KaxKaoh u3
NIOCKOCTENM, coAepKalimx rpaHu
MHOTrOrpaHHKMKa.

BJIARMMAPA
MENbHUYYKA

10
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2

LLlapoBo# cermeHT

- LJapoBbim
CerMeHTOM  Ha3blBaeTCcA 4acTb
lapa, OTCeKaemas  CeKyllen
MN/IOCKOCTbHO
R = r24h? SOCH — 7.“,.2,.
2h

h — BbiCOTa CErMEeHTa, r — paaunyc
OCHOBAHWS cermeHTa, R — paguyc
wapa.

Seerm = T(r? + h?) = 2mhR;

I/CGI‘

__ mh?(3R—h)
= - _

11
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UnanHap

S6ox.nos = 2RI
Socy = TR?

/4

o = TRZR

0:

ObwvéM wapa 8 noamopa pasa
MeHbwe 06bEMa, ONUCAHHO20
BOKpye Heeo UuauHopa, a
nioWanb NOBEPXHOCTU TaKOro
Lapa B NOATOPaA pasa MeHblle
naoWwaamn noaHom NoBepPXHOCTH
TOTO e UMANHAPA.

N

SBI'II/IC.C(l)epr =3 SnonH.oan.anHH,apa

2

VBan.Luapa = §Vonnc.upmm-mpa

w

12
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KoHyc

560}(.1103 = R l/'

R — paganyc oCHOBaHMA KOHyca, | — AanHa
obpa3ytoLen KoHyca.

SHOJIH.KOHyca =nR(l+ R),

__ mR?h
VKOHyca_ 3

rs

I

dopmynbl ANA YyceueHHOro KOHYyca

1
Vyceq.KOHyca - §h(51 + 515, + SZ) -

= %nh(rlz + 1, +15);

1
S6ox.yceq.K0Hyca = E * (Pl + PZ) x| =
=n(r, + 1)l

13
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KoHyc 1 chepa

KoHyc Ha3biBaeTCA BNUCAHHbLIM 8
cehepy (wap), ecnm ero BepLUMHa
NpUHaAANEXKUT chepe (rpaHnLe
Lapa), @ OKPYKHOCTb OCHOBAHMA
(camo ocHOBaHMe) ABAseTCA
ceyeHnem cohepsbl (wapa).

Cepepa (wap) Ha3biBaeTCs
8nUCAHHOU 8 KOHyc, ecnn chepa
(LWap) KacaeTcs OCHOBAHMA KOHYCa
N KaXkaon ero obpasytoLen.

14
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Mupamnaa n wap (chepa)

Teopema.

Okono nMpamnabl MOXHO onucame
cehepy TOTAQ, Koraa B OCHOBaHUM
nMnMpamnabl NeEXUT BMUCAHHbIN
MHOTIOYTro/ibHUK.

3ameyaHue.

N3 3TOM Teopemsbl ciefyeT, YTO Kak OKOJI0
NtoboM TpeyrosbHOM, Tak U OKoo Ntobomn
NPaBUAbHOM MUPaMUAbl MOXKHO ONMUCaTb

chepy.

(O}

Teopema.
B nMpamumay MOXHO 8nucame
cehepy TOTAQ, Korga BUcceKkTopHble

MNJIOCKOCTU BHYTPEHHMUX ABYrPaHHbIX Yra0B
NMPamnabl NepecekanTca B 04HON TOYKe.
OTa To4YKa byaeT LeHTPpOM chepbl.
3amevaHue.

Jltobas npaBu/bHas nNupammaa SBAAETCH
TaKoM, B KOTOPYHO MOXKHO BNuMcaTb chepy.

buccekmopHas ns0CKOCMb AENUT
ABYrPaHHbIA yron Mnomnosam, a Kaxkaas
TOYKa BMCCEKTOPHOM NJ1OCKOCTU

paBHOyAa/ieHa OT rpaHen, obpasyroLmx
ABYIPAHHbIN Yron.

15
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[NMnpamunaa U KOHyC

KoHyc HasblBaeTcA 8nUCAHHbLIM 8
nupamuoy, ecnu  BepLIUHbl KX
COBMAJatoT, a ero OCHOBaHMe
BMMCAHO B OCHOBaHMeE MMpammabl.
[Mpryém BNMUcaTb KOHYC B
MMPammnay MOXHO TOJIbKO TOraa,
Koraa anodembl NMpamnabl PasHbl
mexay cobon.,

KoHyc Ha3biBaeTCA  ONUCAHHbLIM
OKOA1I0  nupamuodbl,  Koraa WX
BEPLWMWHbI  COBMaJakT, a ero
OCHOBaHMKe OMMUCaHo OKO/0
OCHOBaHMA nMpamuabl. [lpnyém
onucaTb KOHYC OKO/MI0 NMpamMuabl
MOXHO TO/IbKO TOrAa, Koraa Bce
bokoBble pebpa NMpamuabl PaBHbI
MeKay cobon.

16
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Npamuga v UMNMHAP

LlunuHOp Ha3bIBaeTCA BNUCAHHbLIM 8
nupamudy, ecnum  0AHO  ero
OCHOBaHMe coBnagaet C
p OKPY*KHOCTbtO BMMCAHHOWM B
cedyeHne nnMpamunabl MJIOCKOCTbIO,
napanfenbHon  OCHOBaHWIO, A
Apyroe OCHOBaHWe MpUHAANENRNT
OCHOBaHWMKO NMUPammnabl.

LlunuHOp Ha3blBaeTCA ONUCAHHbIM
OKO/10 NUPAMUObI, eCNV BepLIMHA
nMpamuabl  NPUHALNEKUT  ero
O4HOMY OCHOBaHWIO, a APYyroe ero
OCHOBaHMe OnncaHo OKOJ10
OCHOBaHMA nupamuabl. [lpnyém
onucaTb UUAUHAOP OKOJ10
nMpamuabl MOXHO TOJIbKO TOrAa,
Korga B OCHOBaHWWM MUpamuabl —
BMMCAHHbIM MHOTOYTOJIbHUK.

17
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Uunnnap n cpepa

0

Cebepa (wap) Ha3blBaeTCA
8nucaHHol 8 UusuHOp, ecnn OHa
KacaeTca OCHOBAHMN UMAWHAPA U
Kakgon ero obpasytowen. Mpu
3TOM UMINHAP Ha3blBaeTcA
OMMCaHHbIM OKON0 cdhepbl (Wwapa).
Chepy MOXKHO BNMCATb B LUAUHAP,
TO/IbKO €C/IN 3TO PAaBHOCTOPOHHMM
UMAAMHAP, T.e. AMaMeTp  ero
OCHOBAHMA N BbICOTA PAaBHbl MeXKaY
cobon.

oF

LlunuHOp Ha3blBaETCA BNUCAHHLIM 8
cgepy, ecnm OKPYKHOCTM
OCHOBAHWM UMAMHAPA ABASIOTCA
ceyeHmammn  codepbl.  UnanHap
Ha3blBAaETCA BMMCAHHbLIM B LIAP,
ecnu OCHOBAHMUSA LMANHAPA
ABNAOTCA CERYEHUAMM Lapa.

18
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HemHozo nsaaHumempuu

MNnowaan
Keadpam | s b “ | MpamoyzonbHuK
S = a?; ~ ’ S =a*b;
1., " S =1d2si
S_Ed' ) ) = - dsina.
Tpey2onbHUK
S = %a - h;
S=\plo—-)@-b)p-o),
a+b+c
A rnep = :

2 7
1 .
S=Eb-c-smA;
S=p-r, rae r - paaMyc BNUCAHHOM
B | OKPYXHOCTY;

S=Z—I;C, roe R - paguyc onmMcaHHOM
OKPYKHOCTH;
a’? = b? + c?—2abcosA, Teopema
KOCWHYCOB.

19
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lapannenocpamm
S =axbx*sinA,
S=axh;

S = %dl 'd2 - SinA.

B Pomb
. S =ah;
‘ h S = 2ar,
> roe r - paguyc BNMCAHHOW
\<‘ OKPYHOCTH;
S = a? - sinA;
d,-d
D S e #'
2
[Tpou3sorbHsbIli
yemeolpexy20/bHUK
S_dl'dz'Sina
2

20
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OKpyxcHocmeb

I = TR ] )
= Tgg &~ AMHa ayru;
C = 2nR = D -gnviHa OKPYXKHOCTK;
TR?
S = 2eg | & N/10WAAL CEKTOPA;

S = mR?, nnowanb OKPYsKHOCTb;

1. BnncaHHbIM yron paBeH NON0OBUHE
rpagycHoOM mepbl Ayrv, Ha KOTOPYHO
onupaeTcA.

2. BnucaHHble yrabl, onupatoumecsa

Ha OAHY M Ty »Ke Ayry, PaBHbI.

LleHTpanbHbIM yron paBeH
rpaZlyCHOM mepe Ayru, Ha KOTOPYHo
onupaeTcs.

21
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1. KacatenbHaAa K OKPYKHOCTHU
nepneHAMKYNAPHA K paanycy,
NpPOBeAEHHbIE B TOUKY KaCcaHMA.
2. OTpes3KuM KacaTebHbIX K
OKPYXHOCTW, NPOBEAEHHbIX N3
O4HOWM TOYKM, PaBHbI U COCTABAALOT
PaBHbIE YI/bl C NPAMOWN,
NPOXOAALLEN Yepe3 3TY TOUKY U
LEHTP OKPYXHOCTW.

KBaapaTt AMHbI OTpe3Ka
KacaTe/lbHOWM paBeH
Npou3BeAeHUIO AJNH OTPE3KOB
ceKkyLen.

a’? =b(b + )

[MponsBeaeHNe OTPE3KOB, Ha
KOTOpble AeNNTCA OAHa U3 ABYX
nepeceKatoLLMXCa CEKYLLNX, PaBHO
Npon3BeaeHMIO OTPE3KOB APY oM
CeKyLLewn.
a(a+b) =c(c+d)

22


https://vk.com/melnichuk_school

[IKONnA
@ BJIARMMAPA
MENbHUYYKA

A
D pAMOy20/1bHbIU Mpey20abHUK
c? =a? +b?, Teopema Mudaropa
CB
SinA = —;
b i
COSA = —
¢
tgA = A—g,c
C 7B ctgA = L
a 30° 45° 60° 90°
1
sin a — E E 1
2 2 2
1
cos a \/_§ E — 0
2 2 2
tg a E 1 V3 -
3
ctg a V3 1 E 0
3
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