ПРАКТИЧЕСКОЕ ЗАНЯТИЕ 
Тема: «Перпендикуляр и наклонная. Теорема о трех перпендикулярах»
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PaccrosHme MeXay NPAMO W NapannentHoi e NOCKOCTLH0
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BAOWHMCA MDAV HAILIBIETCH OTPEIOK C KOH- | . ABLa,AB L
aMW Ha STHX MPAMBIX, MIepMeHMkyNAPHB Ka- olab)- AB.
noi 3 Hx.
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PAMBIMM_ HASbIBASTCA AAHA WX OBUIETD nep-
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1. OTpesok CD ANMHOR | NEXMT BHe ANOCKOCTH NPAMOYONGHOMD TpeyronbHuka ACE n
HepneKAyApON oro KaTeram AC W AC. Halith paCCTORHWE OF Toxn D A0 copeAn
runotenyas . ecn AC = b,BC=a
- Tlawo: ACB; ZACB= 90°; AC= b, BC- a; AE~ BE:
CDL(ACB); CD= I; CDLAC; CDLCB.
Haii: p(D:E) (p — paccronwe)

Pewenve.
A * Coapymu Touar C 4 E; D  E. Tax i@k CDLAC 4 CDLCB, T
CD L (ABC) (10 npMHaKy MPNSHANYAPHOCT TPSMOR Y IOCKOGTH).

V3 A4BC: £4CB= 90°. Mo yonoswo, AB= wJa’ + b*; E —uewTp onwcannoR okpyssiocty

Las: o~ LTS5 s ance: Zocr- 9; pe 450 pC A CE
(R0 onpeneneHwio NpAMOR, NepneaukynApHO# nnockoctw). Mo Teopeme Mucbaropa,

e
DE= Jcp*+ cE, DE= f—% %u’»n"»l.
oner L1

2. 4BCD — napannenorpanm. BE W FD — Nepnenawxyaapsl k niockocTn A5C.
Roxasare, 1o nnockocT ABE u DFC napansenshsi
. Pouwenmo.

Tax Kkak BE L (4BC) # DF L(4BC), 10 BE|| DF 0 caoficrey Ay
TpAMLIX, NepTOHAMYRSPHLX TIOCKOCTH. 4B 1| DC — KoK NpoTHE-
ABIDC
BENDF
. 10 MPHSHAKY NapNNENLHOCT ABYX NNCKOCTER.

BE= Cl

) nonoxe cropons nspannencrpana =wmnore

3. OTpeaok CD NepnedaMkyspen NnockocTH Tpeyronshuka ABC, ZACH= 90°;
DC= Tow, DA = DB= 11 om. Halitu anwy tunoTenyasi A5

Y Pouenve.
1) CD L(4BC). DA w DB — Waxnownsie, CA w CB — we npoer-

5w wa nnocwocrs ABC. Taxkax DA~ DB, To CA= CB.
2) MDC: ZDCA= 90° (DC L (ABC); cnegosaremso, DCLAC).

4C = J4D*-DC*; AC = [TAT=45= T3 (om).
BAMCB:LACE= 0%AC= CBAB = AC- J3:AB = JT2 - 2 = 12(cw).

Grae: 12 ow.
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4. B pasroGeapennom A4BC ockosakwe BC = 12cw, Gokoas cTopowa pasia 10 cu.
Vs epumie A4 mpoBeAeH nepnienakynap AD K NOCKOCTH ABC, AD = 6 cu. Haiirin
paccTosHye oT Tow D A0 GTopOHS BC .

> Peuwenne.
1) Mposeem AH — ueauany 8 AMBC Kocosano BC (AC = AB)

A s CH = 1BC; AH L BC. Coenmium 104 D W i, AD L (4BC), AH —

i oGk HakTIONHOR D Ha nnokocTs ABC. Tax kak BC LAH, 1o
BC L DH 110 Teopeme o Tpex nepnenaukynapax; DH — WoKoMoe
b paccroiwe.

2) Vs ACH: ZAHC = 90% Al = JAC*~CH'; AH = JT00—36 = §(cm).
b4, i = 5576 = 10(om)

3MSAADH:LDAH = 90° DA L(ABC).DA L AHDH.
Oreer: 10 om.
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8. Yepes O — TouKy nepeceyennA Auaronanei ksaapara ABCD nposeaeH nepreramky-
1% MO 6o nnockocTH; AD = 2a. HaiiTk paccTose Mexay MpaMen A8 n HO.
i Fowenne.
B (4BC), MO (4BC) = O; O AB.
. . Creosarensio, AB MO — cxpewBalLIAecs npavse.
KO — cpeps nvwnn ABD ; KOIlAD.
Taxxax ABLAD,To ABLKO } %0 obumi
MO L(450), croposarenswo, MO L KO
MGPIHAMKYNAP CHPOUIMBRIOUNCS MpAMbX AB 1 MO
KO — nexowos paccrome, KO = L4D; K0 = a

Greer a.
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9. MocTpouTh Ha MaoGpaxeHiy POMGa IOBPEKEHHE er0 BLICOTE, ECTIM YTON pomba paser 45° .

. Paenie. ‘
flyoTs 4,8,C,D, — pous, 21,= 45°, B,K, — sscora, |
,B,K, — pasoSenpensbih (4,K, = B,K,). npwoyron-

¢ it (28K, A, = 90°)

Toraa A,Ki4,D, - AKiAB, = L

) Ecn ABCD — naoGpaxene pouse,

70 Ha cropore AD napannenorpaa ABCD HyKHO Bu5paTE
. ¢ rouy K, urobes ssnonmsnocs oTwowene AK:AD= 1:.3.
Tlocrpoese.

1) Ha ompesce AD fax wa Awawerpe crpowm nomy-
OKBYXHOCT C LioHTPOM 8 TONKE O :
2) 0P L AD w O nepecexas oxpyxiocTs 8 Touke P 1
3)CITpOM OKDYHHOGTS C LIEHTPOM BTOKe A WPATUYCOM OP, nepecexcioyo AD 8 ToskeK.
BK — o0BpaKere 8600T™ ponGa, TakKax AK = 1 WAP = 1, AD = 3 AK:AD= 113,

70. MlocToATs GovewWe 1y6a ABCDAB,C,D, NROGKOGT0, NPOXOAUIGH 16pe3 6ep-
s 4.C nTouKy K, B350 Ha pepe 4,5, . YCrawosuTs aua cemenns. w

Pewee. -

TaK KBK INOGHOCTS CaHEHUR MPOXORUT 4Epea Touki A €, T0
oua nepecexaer nnociocTs AECD o mpawon  AC
(ABCD)II(4,B,C,D,). 3Hawwr, THOGKOGTS Gosen nepe-
coraer AoCKoCT A,B,C,D, Mo MpAMOR, napannensHoR
npAMOR AC W npoxomAuel wepea Towy K. OTComa
npoBouM KL L AC (L& B,C,). AKLC — uckowoe Gevene.
Moroyronsi AKLC — pasoboxas Tpaneuss: ACIIKL
(AC w KL — oowosawsn Tpancum); KL= CL
(Tpoporwm K W CL fo nepeceseus, monysmm
ABM= ACBM. Ok npawoyronsisie, AB = CB, BM —
OB karer.) Orciona AM = CM. Mootomy AAMC —
pasHoBepperki, Tak kak KLIAC, AKML — pagko-
Genpenws, To ects KM = LM . Orcosa crenyer
AK = CL
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3. NepneHAVKYNAp u HaknoHHaa. Ecim uepes
TOUKY A € o nmpoBecTu npamyio AB 1 o, To 4

OCHOBaHHe IepHeHAUKYyJApa — Touka B —

Has3bIBAETCA NPOEKyuell mouwku A Ha mnioc-

KOCTBH (O, & AJINHA OoTpe3Ka AB — JinHOIM

nepnesaukyasipa (puc. 171). Ilpsmaa AC, | E o
He mapaleNbHas M He MePHeHAMKYIAPHAs B C

K IIJIOCKOCTH O, HA3bIBAeTCH HAKJIOHHOU,
a touxa C — ocnosanuem Haknonno¥®. OT- p,c 171

pe3ok BC, coegMHSIOIMHWII OCHOBAHUA IIep-

HNEeHIUKYJISIpa ¥ HAKJIOHHONM, Ha3bIBAeTCHA npoeKyuell RAKLOHHOW.

M TEOPEMA
Ecnu u3 TO4YKM, JieXKanlel BHe IJIOCKOCTH, IIPOBECTH K Heil mep-
HeHAVKYJIAP ¥ HAKJIOHHEIE, TO:

1) nepneHAUKYJIAP KOPOUYe BCAKOM HaKJIOHHOI;

2) Te U3 HAKJIOHHBIX PaBHBI, KOTOpPbIE
HMEIOT PaBHBIE IIPOEKIHH;

3) M3 [ABYX HeEpaBHBIX HAKJIOHHBIX
fonplie Ta, KOTopas mMeeT GOIBIIYIO
IPOEKILHIO,

DNOKA3ATENLCTBO. 1) ITycTe TOYKa A ¢ O,
AB 1 o, AC — Hakjaounas, BC — npo-
eKIMsA HakJOHHOH (puc. 172). Tak Kak
AB 1 o, To A ABC — npamMoyroJbHbIi, B
Hem AC — runoreHysa, AB — kaTeT, IO-
atomy AC > AB.
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2) OTyI03XMM OT TOUKH B B pasHbIX HaIpaBJIEHUSX ABa PABHLIX OT-
peska BD u BE v u3 Toyex D u E nposeneM HaKJIOHHBIE B TOUKY A.
Torpa A ABD = A ABE (no gByM KaTeTaMm), ciefoBaTenbuo, AD = AE,

3) OT103XMM OT TOUKHM B B pasHbIX HAIIPABJEHUAX ABA HEPABHBIX OT-
peska BD < BC 1 u3 Touek D u C npoBefieM HaKJOHHBIE B TOUKY A. OT-
JoxxuM Ha npsamoit BC otpesoxk BE = BD. B Tpeyrossanke AEC yron
£ AEC — Tyno#, noatomy AC > AE, ciepgoBateasHo, AC > AD.

B TEOPEMA (o6paTuasn)
Ecnu 13 TOYKM BHE NJIOCKOCTH IIPOBECTH K Hell NEePHeHANKYJIAD U
HaKJIOHHbIE, TO paBHble HAKJIOHHBIE MMEIOT paBHBIE€ IIPOEKIIHH, a
6OnBIMAaA HAKJIOHHAA HMeeT 6GJIBIIYIO NPOEKIIHIO.
JlOoKa3aTeILCTBO JIETKO IIPOBECTH METOAOM OT IIPOTHBHOIO.

I TEOPEMA O TPEX NEPNEHAUKYNAPAX
Ilpsimasi, npoBeeHHAas Ha IJIOCKOCTH 4Yepe3 OCHOBaHHE HAKJIOH-
HOH IepHeHINKYJIAPHO K ee MPOEKIHH, MepPIeHAUKYIAPHA K ca-
MOI1 HaKJIOHHOH.
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JAOKA3ATENBLCTBO. Ilyere AB — mnepOeHAUKYJIAD K IJIOCKOCTH O, AC —
HaKJIOHHasl B, TaKUM o6pasoM, oTpesok BC asisieTcsa npoexkuuneit AC

A

Puc. 173

B TEOPEMA (o6parHasn)

Ha nIOCKOoCTh o (puc. 173). IIpoBeaem uepes
Touky C OpEMyI0 @ € O TakKylo, UYTO
a 1l CB.

—_ —>
CransprHoe npoussegenune CD-CA =
—_— —> — —> —>

= CD-CB + CD-BA. Tlo ycnosuio CD x

—> -3 —> —
X CB = 0. Tak xak BA | o, CD 1 BA, no-

— —>
satomy u CD-BA = 0. CrnemoBsaTelbHO,

—_— — — — —>
CD-CA=0,T.e.CD 1 CA, noaromy a 1L CA.

IIpsiMasi, TpOBeEHHANA H& ILUIOCKOCTH UYepe3 OCHOBAHUE HAKJIOH-
HOM NepHNeHAUKYJASPHO K Heil, NePIeHAHKYJISIPHA K ee IPOeKI[UH.
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5. Ecnv Touka pasHoynarnena oT BoeX BEpLIMH MHOTOYTONbHIKA, TO OHa MPOBKTHPYETCA Ha
870 NNOGKOCTS B UEHTP ONMCaHHOTO Kpyra.

ano: MA = MB = MC = MD = ME, MO Lo

HoKasaTs: O — UEHTP OMUCaHHOTO KpyTa.

Avanys. Mui AoKaXew, ¥TO O — UeHTp ONMCaHHOTD Kpyra, ecr

~ROKaXeM, 4TO Touka O pasKoynanewa or sepum 4, B, C..... fina

37010 nposefiem orpes OA, OB, OC... u cpasAm ux.
flokasarenscrso.

04 = OB = OC = ._(kaK NpoSKH PaBHSX HaAKNOHHLX M, MB,..),

CneAOBATENEHO, O — LIHTp ONUCBKHORD KPyTa.

ECT A2HHaR TOKR MPAHAATERHT MOCKOT MHOTOYTOTISHAR, TO OH MPOBKTHPYTCS 8 CE6.

6. [loKasaTs, 40 G T0WKa PABHOYAGNEH OT BGEX CTOPOW BBINYKITON MHOTOYIOTIoHIKG,
70 0Ha IPOSKTUPYETCA Ha €r0 NNOCKOCTS B UGHTP BIUCAHHOTO KpYra.

Rano: MK LAB, MLLBC, MNLCD,.,

MK = ML=MN = ..., MO L ABCDE.

oKa3aTs: O — UeHTP BAUCAHHOTO KpyTa.

Avania. Mst AOKaxeM, STO O — UEKTp BIMCAHHOMO Kpyra, ecrn
AOKaXeM, 4TO TOuKa O paBHOYRANEHa OT BOEX CTOPOH MHOTO-
yronshuka ABCDE.

Hokasarensctso.

Mposegiem oTpeskn OK, OL, ON,..
1) OK L 4B, OL 1 BC, ONL.CD,.. (06paTHas Te0pema O Tpex nepnesaukynapax);

2) OK = OL = ON = ... (kaK NPOSKuAM paskuix HaKnowsbiX MK, ML,...)

3) ORPYKHOGTS O(OK) 10 AOKAIAHHONMY NDOFET YEPE3 TOH K, L., @ CTOpOHSI
MHOTOYTONbHHKA ABCDE GYAYT KACATENSHSMM, TO ECTS O — LEHTD BIIACAHHOTO KyTa.

TipuMenane. ECri AaHHan ToNKa MPHHAENIGXHT MOCKOGTH, MHOTOYTOTISHAKa, TO OHa
npoeKTUDYeTCs B CotA,





