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NMEPTNEHOWKYITAPHBIE NMPAMbBIE B
[MPOCTPAHCTBE

TITIIIIY

OMNPELOENEHNE:

=[1Be npsiMble B NPOCTPaAHCTBE Ha3bIBalOTCH B3aUMHO
=
| _aNepneHguKkynapHeIMu,ecnu yron mexay Humm paseH 90°.

I'IepneH,u,MKynﬂprle npAMbli€ MOTYT NepeceKkaTbCA (a U B) U

CKpeLwnBaTbCA (a 7 C)
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NEMMA O NEPMNEHOWKYNAPHOCTW OBY X
MNAPANESIbHBLIX MPAMbIX K TPETbEW
MPAMOU

Ecnu ogHa n3 aByx napannenbHbIX NPAMbIX
nepneHanKynspHa K TpeTben Npamon, 7o U gpyrag
npamMmaga nepneHanKynsapHa K aTou npamoun

I

[NaHo:a lIB, dlc

8
[loka3aTtb:B Lc
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OOKASATEJIBCTBO

1)4epe3 npon3BonbHYO ToUKy M

NPOCTPaAHCTBA,He NeXallyo Ha AaHHbIX

npsamMblx,npoeegem npsimsie MA n MC,

naparnsieribHblie COOTBETCTBEHHO NMPAMbIM

a ncC.Tak kak a J_c, To Z AMC =90°

2)No ycnosuio B ll d, a no NocTpoeHunto d |l MA,notomy B [l mA.
NTak,

npsamble B 1 C napannensHbl cooTBETCTBEHHO NpsMbiM MA 1 MC,

@)
yrosn mexay KotopbiMun paseH 90 ~.OTO 03HaAYaeT, YTo yron Mexay

npsmbiMn B n C Takke paBeH 90°.
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OOKASATEJIBCTBO

VU \ Y\ U AT\ AN\

1)MAll g, all B =>MAII B
2)aLlcMCIC=>MALMC

3) MA L MC, MAIIB,MCIIC=>B 1L C.
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[MAPAJITIEJIBHBIE NMPAMBbIE,
NMEPTTEHOVKYITAPHBIE K
[JIOCKOCTW

OlNPEAEJIEHUNE:

[Npsamasn Ha3bIBaeTcA NnepneHANKYNAPHON K NFIOCKOCTU,eCcnun
OHa neprneHOUKyrnspHa K NoOon NpsAsMon,fiexalluen B 3TOU
NJIOCKOCTMU

MNepneHANKYNAPHOCTb NPSMON U NITOCKOCTM 0003HaYaeTcs: a.d,

Ecnn npsaimas nepneHaukynsapHa K Nii0CKOCTM,TO OHA NepecekaeT eé.
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OPEMBIYCTAHABJIMBAROLY SASE
MEXXLOY MNAPAJNNEJNIBHOCTBIO MNMPAMbIX U

X TIEPMNEHOUKYITAPHOCTBHIO K
NJIOCKOCTU

Tepema 1:Ecnun ogHa ns aByx
napannenbHbIX MPAMbIX

-
nepneHAuKyIspHa K ‘ |
NMITOCKOCTU, TO N
: Apyras x/ _
npsamMas nepneHaunKyrsdapHa K

3TOU NJTIOCKOCTU

*II][IIIIIII[IIII
e e

Teopema 2:Ecnu aBe
npsimble
nepneHAUKYNApPHbI K
NJIOCKOCTU,TO OHMU
napannenbHbl Mexay
cobou.
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TEOPEMA O ABYX MNMAPAJTIEJNIBHbBIX
[PAMbBIX, OOHA N3 KOTOPBLIX
NEPMNEHOUKYITAPHA KTIJIOCKOCTU

Nano:a Lo, A Il a,

a |a1
|
/ NokasaTb: d:L
X x a

J[loka3aTenbCTBO:

MpoBenem kakyto-HMbyab npsmyto X B nnockocty o.Tak kak @ L o ,To

a L X .NMo nemme o nepneHanKynsapHOCTM ABYX napannenbHbIX NPAMbIX
K

TpeTbert A: LX .Takum obpasom,npamas d: nepneHankynsapHa K nobor

NPAMON, nexatlen B nnockoctn o,T.e. d: L o
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NOKASATEJIbCTBO
P
L=/

MNaloa,xCa=>al x

VU \ Y\ U AT\ AN\

2)all ai,al x=>alx=>aila,TK X—
Npou3BorbHasa npsMas nrocKoCTH a.
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TEOPEMA O OBYX TPAMBbBIX,
NMEPTIEHOYKYITAPHBIX K
[TJIOCKOCTW

faHo:a L o, BL a

a |8 5)
| /T I Nokasats: A |l B
o 31/ ] [lokasaTenbCTBO:
x £

L = 1)4epes kakyto-H1byae Touky M npsimoii B nposeaém npsmyto B,
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napannensHyto npsmoit d. Mo npegbiayLien Teopeme B: L a.[lokaxem,

. ® yto B:coBnapgaet c npamoi B. Tem cambim 6yaeT gokasaHo,uto d Il B.

-
= 2)donyctum,uto npsmbie B n B: He coBnapatoT.Toraa B nnockoctu f3,
et / BuB M
- copepxaltler npavble B n B:,4yepes Touky M npoxonaT ABe npsAmble,

= @ nepneHavkynsapHbele k npamoi C , no KoTopol nepecekaroTcs NNOCKOCTU

>
= 0 1 B.HO 3T0 HEBO3MOXHO,CrieoBaTENBHO, @ Il B




OOKASATEJIBCTBO

Al

al /I i

& s

$
1) Nycte B Hell @. Mposegem B:ll a (M e B M eB))

2) BLo,CCa=>B.LC
3y alLa,CcCoa=>alLcC
saLc,B:lla =>B;LC
5\BLC,B:LC,MEB MEB;=>B = B;

6)B:lla,B=B: =>allB
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[MPU3HAK NMEPTMNERHONKYITAPHOCTU
[MPAMOW M NMJTOCKOCTW

TEOPEMA:

Ecnu npamasa nepneHAUKyNApHa K ABYM nepeceKarLwmmcs
NPAMbIM,JIeXXaLMUM B NJSIOCKOCTU,TO OHA NeprneHANKYNspHa K
3TOU NJIOCKOCTU

faHo:a L p,a Lgp C
a,

qC a,pMNg=0

[lokasaTtb: Ad L o
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OOKASATEJIbCTBO:

[okaxkem,4To npsAmas a nepneHauKynspHa K npov3BoribHON

npsAMoun 1 nriockoctn O.. PaccmoTtpum cny4van,korga npsmas

m npoxogut Yyepes Touky O.lNMpoBenem yepes Touky O NpsamMyk

LnapannenbHyo npsaMon mM.OTMETUM Ha NPAMON  TOYKM A U
B Tak,4tobbl Touka O Obina cepeagnHon otpeska AB,u
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npoBeaem B NIOCKoCTH O NPsIMYI0,NepeCeKatoLLy0 MpsSMbIe P

, g v [ cootBeTCTBEHHO B TouKax PQ u L.

Tak kak npsiMble p 1 g - cepeavHHble NnepneHankynspel K otpesky AB , To AP=BP n AQ=BQ.
CnepoatenbHo, A APQ= A BPQ no Tpém ctopoHam. Noatomy 2APQ=+,BPQ.

Paccmotpum A APL n A BPL.OHM paBHbI MO ABYM CTOpOHaM u yrny mexay Humun (AP=BP,PL-
obwwasn ctopoHa, APL= «BPL), noatomy AL=BL. Ho aT0 03HayaerT, 4yTo TpeyronbHnk ABL

paBHObeapeHHbIN 1 ero meanaHa LO siBnsaeTcs BbICOTON, T.€. [1 aTakkak n [l m,om L
d (no nemme o NepneHANKYNAPHOCTN OBYX NapannenbHbIX NpSMbIX K TpeTben). Tak, npsimas

E’epneHnm%nﬂgHa Kk noGo_npsimont 1 nnockoctn O, Te. d L a.
acCMOTpUM Tenepb cryvan,korga npsmasi He npoxoauT Yepes Touky O. Mpoeeaem yepes

Touky O npamyto A;, napannensHyto npsmon a. Mo ynomsaHyTon nemve a: L pva: 1 q.
NoaTOMy Mo AoKasaHHoMY B nepsom cnyyae a: L 0l.OTcioga (no Teopeme o AByX

napannenbHbIX NPSAMbIX,0[Ha U3 KOTOPbIX NeprneHavKynspHa nnockocTn) cneayet, ytod L a.



OOKASATEJIBCTBO

dtan 1:

1) AO = BO

2) AP =BP, AQ = BQ

3) AAPQ = ABPQ => . APQ = 2. BPQ
4) AAPL = ABPL =>AL=BL

5) MegnaHa OL A ABL - BbicoTa, T.e. AB LOLunnna L OL

JTan 2:m — npou3BonbHas npamas nnockoctn o, OL Il m. Tk. A L
OL,todlm=>a.lo.
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TEOPEMA O NMPAMOW,
MNEPAOEHOMKYNAPHOW K NJTIOCKOCTW

TEOPEMA:

Uepes ntobyto ToOYKy NpoCTpaHCTBa NPOXOAUT NpsiMasi,
nepneHanKynsapHas K JaHHOM MAOCKOCTU,U NPUTOM TOMbKO ofHa

[laHo: M, a

7 [oka3saTb: 1)uepes Touky M npoxoguT

npsimasi, nepneHanKynsapHas o

e2)Takasi NpsiMasi TOSIbKO OfHa

B
-
B d
S
-
=
e
- -
-
-
-
-
-
-
-
-
e
- -
-
-
-
-
-
-
-
-




OOKASATEJIbCTBO:

1) MNpoBegem B NSIOCKOCTA O MPOU3BOSTIbHYHO
NPAMYI0 @ N PAaCCMOTPUM MNIIOCKOCTb 3,

7 npoxoasLLyto Yepes Touky M un
nepneHauKynsapHyo Kk npamon a. OBo3HauYnm

BykBOW B NpsAAMYIO, MO KOTOPOM NepecekarTcs
NSIOCKOCTU o U B.

@ B nnockoctu 3 4epes Touky M npoBegem npsamyio C, nepneHanKynsapHyo K
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= npsimoun B. Npsamas C n ecTb nckomas npamas. B camom gene, oHa
| NepneHauKynsgpHa K nnockoCTU o, TaK Kak nepneHankynapHa K ABym

~® nepecekatowmmcs npssmbiM 3Tor nnockoct(C L B, C L A, Tk. f L Q).
o

& 2) MNpegnonoxmm, 4To Yepes Touky M npoxoguT eLwe ogHa npsimas
-

= (0003HauMm eé yepes C 1), neprneHAnKynspHasa Kk nnockoctu o. Torga C llc
® |, YTO HEBO3MOXHO, TaK Kak npsimble C 1 C1 nepecekaoTcs B Touke M.
* Takum obpasom, Yepes Touky M npoxoanT TONMbKO oaHa npsamasl,

-
= NepnedgnkynapHas K rnjiockocTtu .




[MJIAH NMOCTPOEHNA

1)a:aC a

7 2)p:Mep,pla

aNp=8B

4)C:M€EC,CLB

[loka3aTenbCTBO:
1I)MEC

2) ¢ L B no nocrpoenuio c L a (no npusnaky

=> nepneHaANKYNAPHOCTU NMPSAMON

3IcLla,rk pla 1 NIIOCKOCTH)

4) c — eAUHCTBEHHasA npsimas
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NEPMNEHONKYNAP U
HAKIOHRAA

g AH — nepneHankynsap,npoBeAeHHbIN 13 TOUKM A K NMITOCKOCTU
_— o
@ H — ocHOBaHuWe nepnenauKynspa

AM — HaKkroHHas, npoBeAeHHasa 13 TOYKN A K NSTOCKOCTU o

# || — ocHOBaHMe HaKIMOHHOU

® 1M - NPOEKLUNS HaKITOHHOM Ha NSTOCKOCTb

.
]

| — l | 0 I I — |
| | L] LI

npOEKLIMeVI TOYKU Ha NMNNOCKOCTb Ha3biBaeTCH
OCHOBaHMUe nepneHAauKyIsdpa, npOBeﬂéHHOI'O
U3 3TOM TOYKMU K NITOCKOCTHU

Lal | I
| L] L

lNMpoekuneun NpAMon Ha NNOCKOCTb, He
nepneHaAuKYNSAPHYI K 3TOMN NPSAMOWN,
ABnAeTca npsimas
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CBOUNCTBA HAKJTIOHHbIX
1° I'Iepvnel-l.qMKynﬂP BCeraa kopoye
Yo v nocKocTH nG 0 xe roun

| L L lal Ll _J NN Y N N S S — I —
I L L L L e e e e e e e e B |

2° Y paBHbIX HAKMOHHBbIX,

npoBeaeHHbIX K NJTIOCKOCTU N3 OOHOM
TOYKMU, NPOEKLUUUN PaBHbLI

L L lal Ll _J NN Y N N S S —
| A D D A B I A B B B B N A D B B B |

3° 3 ABYX HaKMOHHbIX,
npoBeAeHHbIX U3 OOHOWN TOYKM,

OonbLle Ta, y KOTOPOU NpoeKuusa
GonbLue
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TEOPEMA O TPEX
NMEPTEHOUKYJTAPAX

TEOPEMA:

lNpsamasn, npoBegeHHas B NJIOCKOCTU Yepe3 OCHOBaHue
HaKNMOHHOM NepPneHANKYINAPHO K €€ NPOeKLuUn Ha 3Ty
NSIOCKOCTb, NepneHAUKYNsipHa U K CaMOU HaKITIOHHOM

Oano:M €a, AH-nepneHamkynap,AM -
HakrnoHHada,HM - npoekunsa HakrnoHHon, d L HM

[lokasatb: d 1L AM

J[loka3aTenbCTBO:
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OOKASATEJIbCTBO:

Lal
L

[Mpamaa d nepneHgukynapHa K nnockoctn AHM, T.K. OHa
nepneHauKynsapHa K AByMm nepecekarowmmcs npsameim AH n MH(A L
HM no ycnosuto nad L AH, T.k. AH L a) . OTcroga crneayer, 4to
npamMasa d nepneHauKynspHa K nobon NpamMon, nexawlemn B niIoCKOCTU

AMH, B yactHocTn Ad 1L AM .
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OOKASATEJIBCTBO

7

Y |\ A ALY AT LS A

1)AH Lo,aCa=>a L AH

=>a L (AHM)
ad 1 HM (no ycnoBwuo)

2) @ L (AHM), AM C (AHM) => @ 1 AM
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YIron MEXXQY NMPAMOUN U
[TJIOCKOCTbIO.

SFET

OMNPELOENEHNE:

Yrnom mexay NnpsiMou U NITOCKOCTbLIO,MepeceKkaloen 3Ty NpsaMyto u
He nepneHAUKYISAPHOW €€, Ha3bIiBaeTCA Yyrosl Mexay npsiMom m eé
npoeKunen Ha NJSIOCKOCTb

0°sa <90°

a = 0 °, ecnu npsaAmMmasa napannenbHa NIOCKOCTHU
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o = 90°, ecnu npsAMas NnepneHauKynspHa NyoCKOCTH




[NBYIPAHHbIN YO/

g

ONPEAOEJIEHUE:

OByrpaHHbIM Yyrnom HasbiBaeTcsa purypa, o6pasoBaHHas npsimon d

WU ABYMSA MOSYNMOCKOCTAMMU C oOLwen rpaHmuen a , He
npuHagnexawmm oaHOW NOCKOCTHU

[ByrpaHHbI Yron MOXeT OblTb OCTPbIM , TYNbIM U MPSAMbIM
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OMNPEOENEHUE:

JInHenHbIW yros -- yron, CTOPOHbI KOTOPOro ABMAKTCS Jydamu,
neprneHanKynspHbIMU K pebpy ABYrpaHHOro yrra, a BepLUMHa NeXUT Ha ero
pe6pe

RO N N S WS WS W—— NN Y N N S S — Ll latl L 1l NN Y N N S S — N Y Y N N N _—, -
o JUN I B I R A A B B A N A A D B B B | I I L L L L L e e e e e e e e

[pagycHon mepown ABYrpaHHOro yrina HasblBaeTCcs rpagycHasd mepa ero
NUHENHoro yrna.

Ce NUHEeNHbIe YIMbl ABYrPaHHOrO yrra paBHbl

| — Ll l latl L 1l NN Y N N S S — Ll
L L L T T T T

ONPEOENEHME:

[1Be nepecekaroLmecs niioCKOCTU HadbiBaOTCA NEPNeHaNKYNApHbIMN,
(o)
ecrnu yros mexay Humu paseH 90
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NEPMNEHONKYITAPHOCTb
[MNOCKOCTEMW

NMPU3HAK NEPNEHOAUKYNAPHOCTHU
NIMOCKOCTEM :

Ecnu ogHa n3 aoByX NMOCKOCTEU NpoxoauT

yepes NpAMYI0, NepneHANKYNAPHYHO K

,qpyr0|7| NJTOCKOCTU, TO TAKMNe NIOCKOCTU
nepneHAnNKynspHbI

CJIEOCTBUE U3 NPU3HAKA
NEPNEHOUKYNAPHOCTU NMNNTIOCKOCTEMW:

lNNnockocTb, NepneHANKYNSAPHasa K NPsAMON, No
KOTOpPOM nepeceKkarTcs ABe AaHHble

NJSIOCKOCTU, NepneHAUKYNsipHa K KaXkaon us
3TUX NJIOCKOCTEen




[MPU3HAK NMEPTMNERHONKYITAPHOCTU
MNOCKOCTEW

5 OaHo: ABCa,AB L3

C
/ Nokasatb: a L 3
== : =
s : [loka3aTernbCTBO:
/
1)  TnockocTtu a 1 B nepecekatoTca No HekoTopown npsimon AC,

npuyem AB L AC, Tak kak no ycrnosuto ABL B, T.e. npsamasa AB
nepneHauKynsapHa K nobon NpamMon, nexawlemn B niiocKoCTn f.

[MpoBegem B nnockoctn npamyto AD, neprneHanKynsapHyro K
npsamon AC. Torga yron BAD -- nMHENHbIN yron AByrpaHHOro

yrna, obpasoBaHHOro Npu nepeceyeHnn nnockocrten o 1 . Ho

<« BAD=90° (tak kak AB L [ ). CnegoBarternbHo, yron mexay
nnockoctamm o 1 B paBeH 90°, Te. a L 3.

T
o
=
>
—
=
-
- -
-
-
-
S
-
- =
-
= =
=
- -
-
-
-
. =
-
- =
-
= =




OOKASATEJIBCTBO

(S Y L O Y Y

A~

o

1) AB L B, AC Cp=>AB L AC (a N p=AC)
2)AB L B, AD C B =>AB L AD (AD L AC)

3) z(a; B)=2BAD =90°=>qa L [
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