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NPEAWUCINOBUE

YuebHo-MeToam4ecKkoe nocobie CoMepKUT METOIMUECKHE PEKOMEH ALK
K M3y4€HHIO TeOPeTHUeCKOro MaTepHasa (paKynTaTBHOIO Kypcea «[eomerpus:
MHOrooOpasHe uaeit 1 METOZIOB» 1 OOYUEHHIO YUAIIHXCS PEIIEHHIO CTEPeOMeT-
PUYECKHX 3a71a4.

HanomuuM, 4TO CKBO3HOI KOHLENIHeH 1aHHOTO (haKyIbTaTHBHOIO Kypca
ABJIACTCA CBOEBPEMEHHOE BBEICHHWE BEYIIMX MaTEMAaTHYECKHUX METO/IOB H BbI-
60poUHOe UX IPHMEHEHHE C LEbIO PAlMOHATH3AINH IIKOJIbHOM FeOMETPHH.

ITpennonaraercs Takoe u3JoXkeHne y4eOHOro MaTepHana, KOTOpoe OpH-
E€HTHPYETCA Ha ONePaTHBHOE BBEJECHHE MaTeMaTHY1eCKHX METO/I0B U MO3BO-
JIA€T B NIOJHOM 00'beMe I10Ka3aTh POJIb MATEMATHIECKNX METOAOB B IIOCTPOE-
HHUM IIKOJIbHOI reomeTpun. Kype npearnonaraer coBmecTHoe U BIOOpPOUHOE
NMpUMEHEHHEe MaTeMaTH4YeCKHX MeTOJ[OB: KasIblit MaTeMaTHYeCKUE METOA
NMPHUMEHAETCA B TEX CJIy4aAX, KOrja OH jJaer HaHf)DJIb]l[He ynpoueHHs B 1o-
CTPOEHHH MATEMATHYECKOTO COMEPIKAHMS].

WNabupatenbHoe 1 COBMECTHOE IIPUMEHEHHE PA3THIHBIX MATEMATHIECKHX
MeToz10B B 11-M Ki1acce MOXKHO MPOCTIEITD, HATIPUMED, TTPH H3JI0KEHHH TEMBbI
«I'eomeTpuueckue npeobpaszosanus». CBoHCTBA HEKOTOPBIX TTPeoOpa3oBaHHMil
DGOCHOBI;IBEIIOTCH CHHTETHYECKHM, KOODIHHATHBIM H BEKTOPHBIM METOAaMH.
Hanpumep, B Teme «['eomerpuyeckie npeobpasoBanus» TOT (akT, 4TO CHM-
METPHs OTHOCHTE/IHHO ILJIOCKOCTH M LIEHTPA/IbHAS CHMMETPHS SIBJISIOTCS JBH-
KEHUAMH, J0KA3bIBAETCA CHHTETHYECKAM METOJIOM, 2 aHAJIOTHYHOE MPEeIo-
’KEHHe U1 TOBOPOTa BOKPYT OCH JIOKA3hIBAETCS € MOMOLIBIO KOOPAHHATHOTO
Y BEKTOPHOTO METOZIOB. B psize ciryuaeB NpUBOAATCS HECKOJIBKO criocoboB 10-
Ka3aTesIbCTBa O/[HOTO NpeiokeHns. ['eomeTpuyeckue npeobpaszoBaHusi MoJy-
4aloT Onpe/esieHHble TPUMEHEHHS B nocaenyomux temax. Hampumep, npu
BBe/IEHHU MOHATHA LIMJIMHAPA HCTIOJIb3YeTCs napa/utesibHbIi nepenoc. [apain-
JIEIbHBIH MepeHoc UCMobayeTes s 000CHOBAHMSA CBOHCTB Napasiesienune-
na. [Ipn paccMoTpeHnH CBOCTB MapaIeIbHIX CeYEHHMIT B THPAMU/IE M KOHY-
CE HCIOJIb3YETCS TOMOTETHSI.

IIpu usyvenuu o6beMOB Tesl M MIIOLIA/El NOBEPXHOCTENH HMINPOKO MC-
[10JIb3YIOTCA METO/Ibl MaTeMaTHYeCKOTo aHanu3a. [lromanu nosepxuocreit
OTAEJBbHBIX TeJI MOJIYy4aloTCA KaK MPOU3BOJAHbIE HX 06’!:91\-'13.

B 10—11-x knaccax uaen ganHOoro GhakyJbTATUBHOIO Kypca NOJyUaioT
nanvHeituee passurue. IIpexne Bcero ynesnsiercs BHUMaHHe 00yYeHHIO
yHamuxcs NOMCKY pelreHus CTepeoMeTpHYecKux 3aaay. [1pu atom Heobxo0-
AUMO UMETH B BHAY, UTO YCINEUIHOE pellleHHe 3a/1a’l BO3MOXKHO JIHIIb NMPH
XOpollleM YCBOEHHWH TeopeTHuyeckoro matepuasa. [Tostomy akryanusauun
TEOPETHYECKHX CBeJleHUi1 H606X0}1HMO VIAEJATE JOJIKHOE BHHMaHHE.
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TlpuBenemM HeKOTOpblE IBPHCTHYECKHE MPHEMBI, TOMOTAIONINE YUAIHMCST
HCKaTh pellieHHe 3a/1ayH, a YHTeJII0 — HalpasJIsATh npolecc noucka. [Tosb3a ot
IBPHCTHYCCKHX MPHEMOB HeCOMHEHHA: OHH T103BOJIAIOT NMPOBECTH pelleHue 3a-
oaaH 60J]C€ pallOHaJIbHO, € MEHDLITHUMH 3aTpaTaMH BPEMEHH, MOAX0I K KE:DKI[O?!
3ajiaie CTaHOBHUTCS 60J'IE.’E LeieHanpaBJIeHHBIM 1 CHCTEMHBIM.

B noucke pelleHus 3anayd 0C06€HHO BayKHBI JIBE €I'0 YaCTH: OTIpe/ieJieHue
cTpaTerun peurenus (06uiero 3ansicia, IiaHa PelieH s ) ¥ OCyIecTBAeHne
3TOM CTPaTerH.

IBPHCTHYECKIE TIPHEMBI OTHOCATCS [VIaBHBIM 06Pa3oM K 1epBoii yacTi:
OTBICKAHMIO CTPATerun perenns 3ajnaun. Bor HekoTopble M3 TAKHUX MPHEMOB.

Ananu3 Tekcta 3afayn. BoinonHenue yeprexa

1. Ynrras saziauy, cpasy HauMHaiiTe YepTHTb uepmedc, TTOTOM C/eNaiiTe Kpamxyio
sanucy 3adauu. Kontponupyiite cebsi (kakue ycnosust u TpeboBaHus 3a/a4H,
CKOJIBKO HX). DTO NOMOKET ObICTpee 1 TIlaTe IbHee POaHAIN3HPOBATh 3a/1a4Yy.
2. Xopomuuit uepTex — caMblii HaeKHbIH TOMOLIHHK, TUIOXOi1 YepTesxk, Ha-
TIPOTHB, 3aTPYIHUT PEIIeHHME, YBEAET 10 JOKHOMY NyTH. Yeprex A0mKeH
6BITH IOCTATOYHO KPYMHBIM: HA YETBEPTh, HHOTA aXe HA MOJICTPAHHIIBL.
I[IpoBepbte, 6ce au dannvie nanecenvt na uepmeni.

3. Boizesnre Ha yeprese 1o, umo dano (nanHble 37eMeHTh obBeiTe Gonee
JKHUPHBIMH JIMHUAMH, PABHbIE OTPE3KH NIOMETbTE YEPTOUKAMH, PaBHbIE YIJIbI —
AyraMH, pacCTaBbTe Ha YEPTEXe YHCIIOBBIE JAHHbIC) H TO, UMO HYHCHO Haumu
(1CcKOMbIE IEMEHTBI TIOMETbTE BONMPOCHTENBHBIM 3HAKOM MJIM HApHCyiTe
JBOHHOI JIMHUEN 1 T.I1.).

4. IIposepsTe MpaBHABLHOCTD BBIMOJIHEHHS vepreska. Maberaiite yeptnth
burypy A YaCTHBIX C/IyYaes, He NPELYCMOTPEHHBIX 3aiaveil (He caenyer,
HaIlpUMED, HENPaBHJIBHYO MUPaMULy YePTHThH Kak npaBuibHyIo). IIpu ne-
00XOMMOCTH CJIyeT YJIyYUIUTh IePBOHAYANbHBIH YepTeX, J0OHTCS,
4T06bI HA HeM He BBLI0 HACTOCHUS JIMHHIA,

3. [loaroroBka K MOMCKY peltenus 3a1aun 3akonuena. /lanee nepexioynte
CBOE BHUMAaHHUe Ha MOUCK pPellleHHs.

Mouck pewenns

6. He Toponurecs npoBoanTb yacTHble Bblyncaenus. [loTparbre HECKOIbKO
MUHYT Ha aHau3 061U 0coGEHHOCTel 3a/1aYn ¥ JAHHOTO K Hel yepTexa.
pesxne Hasio yemoTpers 0buguii 3amvicen peuenus, eeo naan. Henvasa nu pe-
LIeHUE CTEPEOMETPHYECKOI 3a/1auy CBECTH K PELICHHIO HEKOTOPhIX TIIaHH-
METPHYECKUX 3a/1au?
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7. IToaymaiite, MOKHO JIH YCMOTPETB 3aMbice/1 peliieHHs 3axayun cpasy. Ka-
KUMU Meopemuueckumu c6e0eHUAMU UAU PAHEE PEUIEHHBIMU 3A0AUAMU MONC-
HO gocnonv3osamscs? BecnoMHUTe onpesiesieHUst H TeOpeMbl, KOTOPBIE MO-
IYT OKa3aThCs TMOJIE3HBIMH MPH peuieHuM AaHHOMH 3amauu. Ha xaxyio n3
paHee pellieHHbIX 33/1a4 MOXHO OTepeThCs ?

8. Eciiu 3aMbIces peleHust OKa3biBaeTCsi HEOUEBHIHBIM, TO 06paTUTECh CHO-
Ba K uepTesxy. Eue pas nposepbTe npaBUIbHOCTD €ro BeinosHenus. [locmot-
pUTE, KaK pa3MeIlleHbl Ha HeM JaHHble U MCKoMbIe a/ieMenThl. HamerbTe mo
BO3MOKHOCTH DoJlee KpaTKuil MyTh, MO3BOJISIOUINI MepeiiTH OT JaHHBIX dJle-
MEHTOB K HckoMbiM. Henbast i cOnmsuth nx? He okaxkeTcst 11 1MOJIE3HBIM
B 9THX LIe1s1X dononnumenvroe nocmpoenue? TIoMHITE, 4TO YAUHOE 0110
HHUTEJIbHOE IOCTPOEHNE YACTO AAeT KJII0Y KO BCEMY PeleHHIO.

9. COmM3UTD JaHHbIE H HCKOMBIE 3JIEMEHTHI TOMOTAIOT 084 21a8HbIX Memoda
noucka: aHarumuieckui u cunmemuyeckuti. B aHanuTHYECKOM MeTo/le Ha-
YHHAIOT ¢ TPebGOBaHHs 3214 U BLISACHSIOT, YTO OCTATOMHO 3HATH, YTOOBI
OTBETHTb Ha BOMPOC 3aayi. B aTOM cirydae MbI OT TpeboBaHs 3a1auH 10-
CTENeHHO MOTHMMAEMCS K YCI0BHIO. B CHHTETHYECKOM METOJIe TOMCKa HauH-
HAIOT OT YCJIOBHI 33/Ia4H U 33/Ial0TCs1 BOTIPOCOM: «3Has TAKHE-TO YCJIOBHSL, YTO
MO2KHO HaiiTi?» B peaynbrare noouepesHOro NpUMeHeH s 3THX METO/I0B YacTo
yIaeTcsi HAlTH pellieHHe 3a/a4n. :
10. Bot yacTh uepTeska, B KOTOPO CKOHLEHTPHPOBaHO GOJIbIIe TaHHBIX 3a-
naqu. BeposiTHo, 4TO Havaso pelleHHst 3afau OYAeT CBSI3aHO MMEHHO
¢ 3TOH 4acTbio yepTexka. Ecym Hayano peireHust BbIOPaHO MPaBHIIBHO, TO
Jierye MposCHUTD MOPANIOK OCTANBHBIX PACCYXKIAEHUH,

11. YacTb naHHBIX 3/1EMEHTOB PAcoNoAKeHa B HEKOTOPOiT II0CKOCTH, 4acTh —
BHe 3T0i1 yiockocTH. [loaymaiite, Kakas MOCIe10BaTEIbHOCTL PACCMOTPEHHS
OKKETCsl MPEANOYTHTENLHOI — 0m NI0CKOCMU 8 Npocmpancmeo i, Haobo-
pom, om npocmpancmea K nAI0CKOCmy.

12, Ha ctepeomeTpHueCcKOM HepTeKe MHOTHE €0 37IeMEHTh! H300paKaioTcs
¢ uckaxenueM. [ HarTALHOCTH M 0OJIeTHeH NS TOUCKA PeLIeHHsI TIOJIE3HO
HapucoBaTh 06e3 MCKakXeHHs HeKOTopoe cevenue nauHoi Gurypsi. OueHb
4acTo pellleHHe CTePeoMeTPUYECKOil 3alaii CBOJUTCA K PellleHHIO HEKOTO-
poit manumerpuieckoit. [Tocrapaiirech sameTuts 1 copmynuposats ta-
KYIO 3a/1a4y: YTO IaHO B Heil, uTo TpebyeTcs HalTH?

13. Kax u B nmnaHUMeTpPHH, B CTEPEOMETPHH TAKXKeE PellieHHe 3a/[ayy JacTo
CBOAMTCH K PACCMOTPEHHIO UENOUKU mpeyzonvHukos. B BBIYUCTEHUAX NPy
3TOM MOJIE3HBIMU MOTYT OKasatbed meopema Ilughazopa, meopema cunycoe
U meopema KOCUHYCo8.

14. Bol CTONMKHYMMCD C CEPE3HBIMH 3aTPYAHEHHUAMHM ITPH PELLEHHH 3aJIa4H 1 YoKe
TepsieTe Bepy B BO3MOXKHOCTD ee pertrennst. [Tposeprre, Bee 1 tatHbie Gbimi 1c-
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TI0J1b30BaHbl TIPH pelenuy 3anauu. [logymaiite, Henbast i cmenums Hanpaane-
nue noucxa. Hanpumep, Bbl MBITATHCH PELINTh 33/[a4y YHUCTO TEOMETPHYECKH,
4 BO3MOXKHO, IPOILE €€ PELIUTDL C MOMOUIBIO KOOpAHHAT, WIH BEKTOPOB, WK reo-
MeTpHUyecKHX rpeobpasosannil. CBOeBpEMEHHOE NEPEKTIOYEHHE HA HOBBI CTIO-
€00 pelleH s TIOMOKET BaM BBIHTH U3 3aTPY/IHHTEILHOTO TIOJIOKEHHSL.

15. Minoraa nns penreHus 3ana4u y100HO BBECTH O0NOTHUMENbHYIO 6eAUYU -
Hy (ANUHY OTPe3Ka, Mepy yriia H T. I1.), KOTOpas YCJIOBHEM 3aJa4H He JAeTCH.
Ecnu 3anaya pemaercs KOOpAHMHATHBIM METOJIOM, NIOAyMaiiTe, Ya4HO JHU
PACHOIOKEHBI OCH CHCTEMbI KOOP/IMHAT.

16. Haxonen pemenye 3aiauu HaiiieHO: OOHAPY)XeH 3aMbICEJT PELIEHUs, Er0
maH. Tenepb MOJKHO MEPEXOAUTH K €ro BbIMOJHEHHIO.

N3noxenue pewenus

17. 3anuce pemeHns 1eaecoodbpasHo BECTH B COOTBETCTBHHM C MIAHOM, 3a-
MUCHIBAA W HyMepys KaAblH 1Iar OT/ie/ibHO, C HOBOH CTPOKH.

18. lNoscHenus 1 060CHOBaHNS TOMKHBI ObITH KPATKHUMHU (M3 TAKOTO-TO TPe-
YTONBHUKA...; HA OCHOBaHHMH TaKoii-To TeopeMst...). [IpeobpasoBanus uucno-
BBIX ¥ OYKBEHHBIX BbIPaKeHHI MIPHBOAATCS 63 KaKUX-TM60 MosCHEeHHI.
19. He nenaiite «B yme» 0IHOBpEMEHHO HECKOJIBKO CIIOKHBIX BBIUMCIEHH
WK npeobpaszoBannii BeipaxkeHuit. Ecin B BhIKIaAKaX f0MylieHa omubka
U T10 BBITIOJIHEHHBIM 3aIIMCAM OHA He 00HAPY)KMBAETCH, TO JIYYIle 3TH BbI-
KJIA/IKH BbIMOJIHUTB 3aHOBO Ha YUCTOM JICTE Hymaru.

20. 3anuce peleHHs 3afayK Ha BHIYUCIEHUE 3aKaHUHBaeTCs cIoBoM «OT-
BET», [1OCJIe KOTOPOTO NPHBOJSTCSA PE3YJIbTATHI PEIIEHHS 3a/[a4H.

MpoBepka peiueHus, ero BO3MOXHOE ynpoLLerue

21. I1pu nposepxke obnapy:xeta oun60MHOCTb pemenus. [TonsiTaiiTech BbI-
SICHUTb, B KaKoii yacTy coBepiuiena omubxa. Ecnu ata ommbka «Texauyecko-
ro» XapakTepa (omnbKka B BBIMUCJIEHHAX, TOKAECTBEHHBIX IPeo6pasoBaHM-
AX, HETPaBU/IbHOH 3anm1CH (GOPMYJT H T. IL.), TO CJIEYET 3aHOBO MPOBEPUTH
BbIYMCIEHUs, GOPMYTIbI BLIBEPUTH 110 CNPaBOYHUKY. Bosee cepheanas
omnbka MoxeT ObITh CBA3aHA C MCKAXKEHHEM T€OMETPUYECKOi CHTyalluu
(Hanpumep, HEKOTOPBIIT TPEYTOIbHUK BbI OCYUTANIH NMPSIMOYTOILHBIM, 2 HA
CaMOM fieJie OH TAKOBBIM He sABJiseTcst). B TakoM ciyuae 6osiee kpuTHuHO crie-
AyeT NMOJOHTH K JIOTHKe pelieHus, K 060CHOBaHHUIO OT/JENbHBIX €ro 1Iaros.
[lonymaiire, He monymen nu Ha Yeprexe HeOOOCHOBaHHbBIH MPOM3BOJ: He
BO3BEJIN JIH BBl HEKOTOPbI€ HETOYHOCTH HepTeXxa B «paHr UCTHHbBI»; TPaBHJIb-
HO JIK TTOCTPOEHBI YKAa3aHHbBIE B 3a/1aye 3JIEMEHThI.

-
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== AKCMOMATUYECKWI METOA
Te'“a B CTEPEOMETPUN.

B3AUMHOE PACTIONIOXEHUE MPAAMbIX
W NNOCKOCTEN B NPOCTPAHCTBE

| [T

3anaTue 1. Beeienne B cTepeoMeTpuo. AKCHOMbI
CTepeoMeTpuu

1. MeToanyeckue pekomeHaaLMK K U3y4eHUto TeOpeTU4ecKoro matepuana

[1pu M3yyeHHn HOBOIO MaTepHAIa PEKOMEH/AYETCS BOCIIO/Ib30BaThCs KPyTi-
HOOJIOUHBIM H3JI0KEeHUeM y4eOHOrO MaTephasa, MCHOJb3ysi KOHCIEKTH,
npuBenenHbie B [[punokernn 1. Yyauumcst MOXKHO TaKkxkKe NPe/IoKUTb 9TH
KOHCITEKTBI B KaUeCTBe KapTOU€EK /1A MMOBTOPEHUA H3Y1EHHOTO mMaTepHaJa.

2. MeToAMYECKIUe KOMMEHTAPUN K PELLIeHNIO 33124 B Knacce

3anauu 1; 2 u3 n. 1.3 TeopeTHyecKoii yacTn nocobust A1 yuamumxcs (npuBo-
JATCS € PellieHHeM).
3anaun 7, a—j U3 pasjiena «3agaHus A CaMOCTOSITE IbHOI pa601'1>1 »

(ycTHO).
3. MeTtoau4eckue KOMMEHTAPUU K peLLIeHUIO 3a4ay AOMALLIHero 3afiaHus

Obwee 3adanue: 3anaan 1—4 U3 pasgena «3aiaHus /151 CAMOCTOATENbHON
paboThI».

Hndueudyarviioe 3adanue: 3anaun 5; 6 u3 paszena «3aaHus U151 CaMOCTOsA -
TenbHOM paboThl» (ABE 3a1ayn Ha BLIOOP).

Memooduueckas cxema evinonnenus saoanuii 1, a—e:

a) yKaSaHHble B 3a/1aHHH [TOCTPOEHHUA BBITNTIOJIHAEM BHa4aje He Ha dmry-
pe-u3obpakeHuH, a Ha purype-opurHHare;

6) BbIsACHSAEM, KaKye CBOICTBa QUTYPBI-OpPUTHHANA MOXKHO NEPEHECTH
Ha urypy-usobpaxkeHue;

B) MOJIb3YSCh YCTAHOBJIEHHBIMU Bbillle CBOHCTBaMH, CTPOUM (ury-

py-usobpaskeHue.
Sameuaniie. B HecI0)KHBIX CIIy4asAX 11. ) U 6) BHIMOMHAIOTCS YCTHO, a [OCTpoe-
HUA — cpa3y Ha QUrype-u300paXeHHH.

! 3neck u pance HPHBOJATCA CCBJIKK 1A 3aanmst 13 nocoldus st yuamuxces <l'eomerpus.
MuorooGpasue nieii v merojos. 10 kaaces.

= B ==
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- .Kpamxaﬂ 3anucv 3adauu:
Pomb6 AyB,C,D,, — dburypa-opuruna.

a) B, 6)3 ¢ | Napannenorpavm ABCD — u3oGpa-
g My~ IR ! Kenue pombaA,B,CyD,, M, € A, B,.
{y

IToctponTs n3obpaxenue:

D o
Dy 4 1) mnaronaneit nanHoro pomda;
Puc. 1 2) Touku M,; '
3) nepnenaukyasapa MyK,, nposejen-
HOTO K guaronanu B, D, . '
Pewenue.

1) Uzobpaskennem nnaronaseit pomba OyayT ABAATHCS AMATOHATH Ma-
pasesiorpamma ABCD. TlpoBoauM 3TH AMaroHanu;
2) na orpesake AB ctponm Touky M Tak, 4TOGBI BBINOJIHSJIOCH PABEHCTBO
ﬂ = AgM, i
MB  M,B,’

3) a) B pombe nocrpoum MK, L B,Dy; :

6) rak kak AyCy L ByDyu MK, L B,D,, to MyK, || A,C, (puc. 1, a);

B) Ha u3oOpaxkennn orpesku MK, u A,C, 10Ka3blBalOTCS napasLIeb-
HpiMu otpeskamMu MK n AC (mapanienbHOCTh OTPE3KOB Ha M306paKeHnn
coxpausiercs);

r) orcioga nocrpoenue (puc. 1, 6): cTpouM B mapasienorpamme
ABCD orpesox MK || AC. Otpesok MK — uckoMblii.

Kpamxkas sanucw 3adauu:
Yerwipexyronpuuk ABCD — Tpaneuus,
O=ACNBD, A, B, C € a (puc. 2).

|D,0ea?

Puc. 2

Pewenue.
1) Tak kax Tpaneums — naockas Gpurypa, To OHa IPUHAATEKUT HEKOTO-
pOH MJI0CKOCTH; 0603HAYUM 3TY TJIOCKOCTh DYKBOI B;

s B
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2) nocKocTH o M B npoxoust depes T04ku A, B u C, KoTopbIie He JexaT
Ha OHOI npsimoil. B cuiy akcHOMBI 0 3aIaHKH TIJIOCKOCTH 3TH IJIOCKOCTH
cOBMAAaioT: o = f3;
3) 11oaToMy Bce TOMKH IJIOCKOCTH 3 PUHALIEAKAT IJIOCKOCTH O, 3HAYHT,
D, O € a (puc. 2).
6, 6.
i P G Kpamxas 3anucv 3adavu:
X, ABCDA,B,C,D, — xy6 (puc. 3).
D, Ha nosepxtocri Kyb6a #306pasuTb TOYKH
X,€AB,C\D,, X, eAA,B.B, X, eAA,D\D,
X,eABCD, X; eBB,C,C.

Py IInan pewenus. BozpMmem touku M € A(B,

A D u P e B,C,, nposenem orpe3ok MP u Bo3bMeM

Puc. 3 ~ NPOM3BOJBHYIO TOYKY X;, NpHHAAIEKAULYIO

3TOMY OTPe3KY; NOJy4YHJIH TOUKY X,, npHHazie-

JKaUYIO BEPXHEH IPaHy; aHAJIOTHYHO CTPOSITCA TOUKH, TPHHAJIeXallHe oc-
TaJIbHBIM IPaHsM Ky0a.

3ansTre 2. lepebie CNEACTBHA M3 aKCHOM CTEPEOMETPHH

1. MeToan4eckue peKOMEHAAUMKM K M3Y4EHMIO TEOPETUYECKOro MaTepuana

WcnonbsoBath koHcneKT u3 [lpunoxenus 1.

2. Metoguyeckne KOMMEHTapUu K peLueHnio 3aay B knacce

3azmaun 9, a—r U3 pasaena «3aaaHust U1 CAMOCTOATENLHOI paboThbi».
9,a.

Kpamxkas 3anucv 3adauu:
C ga, b, — npsaMsle, TpoXoAsiUUE Yepe3
TouKy C 1 nepecekKarolye NpsMyIo a.

Jloka3zatb, yTo npsamble b; npuHame-
AT OAHOM MJIOCKOCTH. '

3amvicen doxazamenvcmea. PaccmoTpum naockocts o = (a, C) ¥ BHIACHHM,
TPUHAIJIEXKAT JIU NPsIMbIe b; 9TOJ MIOCKOCTH.

s fi s
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9,6
Kpamxas 3anuce sadauu:
AABC, AABD.

[Tpu kakom pacnonoxennu npsimuix AB u CD Tpeyrons-
HHKH OKQXKYTCS JIeXKAUUMH B OHOMH MJI0CKOCTH?

3amvicen pewienus. BrickasbiBaeM MPeNooKeHe O TOM, YTO npsMbie AB
u CD GyayT nieskarb B OIHOI TUIOCKOCTH, €C/TH OHU TIEPECeKaIOTCs HIM NapaJl-
nenbtbl. OCTanoch NOATBEPAHTH BOSMOKHOCTD ITHX CJIydaes (pyc. 4, a, 6, 6).

Puc. 4
3. MeToauyeckine KOMMEHTapUM K PELLEHNI0 3a/jaY [IOMALLHEero 3afaHus

Obuwee 3adanue: 3apaun 1—4 us 1. 2.2 TeopeTHuecKoil YacTH nocobus ais

YYaUIHXCSL

Hnoueudyanvroe 3adanue: sanauu 8; 10—12 u3 pasgena <«3amanus ans
CaMOCTOATebHON PaboTh» (1Be 3anauu Ha BHIOOP).

8, a. .
B Bunoanenue 3adanus. Pucyem npsamoyrosibHyio 6anky, Ha
pebpe ! B 3ananHOM MecTe BoIOHpaeM TOUKY A 1 B 3aaHHBIX
HanpasJieHusiX nposoauM npsamele AB u AC. Iluny npuxna-
C  AblBaeM K Touke A ¥ cJietHM, 4TOOBI IIPH PacnuINBaHUH ee
I10JIOTHO MPOX0AUJIO Yepe3 npsiMbie AB u AC (puc. 5); atot
Puc. 5 NPaKTHYECKHil IpHeM ocHoBaH Ha Teopeme 2 (1. 2.1). B pac-
CMaTPHBAEMOM NIPUMeEPe IJIOCKOCTb Pacluia 3a/1aeTCsl JABYMs TlepeceKaio-
muMucs npsaMbiMu AB u AC.

10, a.

Kpamxas sanuco 3adauu:
ABCDA,B,C,D, — xy6.

1) oxasars, 4o rnockocts ACB, niepecekaer BCe NIPsAMBbIe, apasiiesibHble AA;.
2) Moctpouts Touky X = ACB, N DD,.

— 1] —
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Iouck pewenus. 1) Jlna nokasaresbCTBa 0CTa-
TOYHO BOCITOJIb30BAThCA AKCHOMOIt 5 0 mapaJieb-
HBIX MPSIMBIX B IPOCTPAHCTBE.

2) Henbast 11 HCKOMYIO TOUKY X ITOCTPOHMTH Kak
TOUKY nepecevenus npsamoit DD, ¢ npsAMoii, exa-
uieit B mmockoctu ACB,? IlonbiTaeMcs B IJIOCKOCTH
ACB, uaiit Takyio npsmyio. QueBuHO, 3Ta Nps-
Mas ¢ npsamMoit DD, poskHa siexath B OZHOMH 1Joc-
KocTH. PaccMOTPHM NJIOCKOCTD, MPOXOAANIYIO ye-
pe3 napasuienbhsie pebpa DD, n BB,. Ilycts O —
cepenuna orpeska AC. Ilposenem npsmyio B;O.
IIpsamete DD, u B,O nexat B 0AHOI MJIOCKOCTH —
IJIOCKOCTH, TIpoxozsuieit yepe3 pebpa DD, u BB,.
Kpome TOro, 3TH IIPsAMbIE HE NapaJljieJIbHbl, 3HAYMT,
oHH nepecexaiorcs. QueBUAHO TaKkKe, YTO NpsAMan
B,0 nexwur B nuockoctu ACB,.

IToaymaiite, kakiM 06pasoM MOXKHO BOCIIOJIb30BaThesA npsaMoit B, O wuis
nocrpoenust Touku X ... (puc. 6).

Pwuc. 6

3anfAtve 3. B3aMmHoe pacnonoxenue ABYX NpAMbIX
B NPOCTpaHCTBE

1. Metoaunyeckue pekomeHaauuu K U3y4eHuo TeopeTU4ecKoro marepuana
Jlns npoBepKM 3HaHMi yualmxcsa HCnosib3oBaTh KoHereKTo! 1 1 2 u3 [pu-
Joxenns 1.

2. MeToanyeckue KOMMEHTapUKN K PeLLEHIO 3aay B Knacce

3anaun 1—4 u3 1. 3.5 Teopernyeckoil YacT nocobus A ydaluxcs.

3. MeTtoanyeckue KOMMEHTapUM K PELUEHMIO 3334 JOMALLHEro 3afaHus

Obuee 3adanue; 3apaun 13 U3 pasznena «3ananusa A8 CaMOCTOATEIbHOM
paboThi». '
Hnousudyanvnoe 3adanue: 3anaun 14 u3 pasnena «3aanus aus camo-
CTOATENIBHOI paboThI»>.:

13, 6.
Kpamxas sanuce 3adauu:
ABCDAB,C,D, — ky6, M €AA,, P eDD,, Q eCC,.
ABCD — nnockocTb HUKHero ocHoanus ky6a, T'= BC,( B,C.

| Iocrpouts: X = MPNABC, Y=PQNABC,Z=CT NABC.
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3amvicen pewenus. Jlnsa nocrpoenus Touku X He0OGXOAMMO Yepes NpAMYIo
MP nposectu MII0CKOCTh, nepecekaiomtyio miockocts ABC. (Takum obpasom
MBI yKe oCTyNanu npu petenuy 3agauu 10, a.) AHAZIOrHYHO CTPOUTCA TOUKA
Y. [Tpu nocrpoetns To4KH Z HEOHXOAUMO 3aMeTHTb, 4T0 Z = C. '

3anstue 4. B3aumHoe pacnonoxexne ABYX NPAMbIX
B NPOCTPaHCTBE

1. MeToguyeckne KOMMEHTapUK K PeLLeHUIO 3aay B Knacce
3anauu 21 u3 pasgena «3agaHus i CAMOCTOATENBHON paboThl».

Kpamxas 3anuce 3adauu:

ABCDAB,C,D, — kyb,

P — 11eHTp BEpXHEro OCHOBaHMS,

O — ueHTp HIDKHero ocHoBaHus, AB = a (puc. 7).

Haiiti: 1) PO; 2) yrast POA, POB, POC, POD;

3) PA, PB, PC, PD;
4) cos ZPAQ; 5) cos ZPAD.

ITnan pewenus. 1) Yuecrs: ecn AA,C,C — na-
patesiorpamym, 10 AA PO — Takxke napasuieno-
rpamm, u 3uaunt, PO = AA, = q;

2) npuusATh Bo BHUMaHUe, yto AA,C,C sBIsieTcs NpsAMOYTOJIbHUKOM;

3) paccmoTpets ipsaMoyrosibHbIe TpeyronsHukn POA, POB, POC n POD;

4) Bocnosn30BaThCA NPAMOYTOJIbHBIM TpeyronbHuKoM POA,;

5) nposecti Meauany PP, B paBHObeapeHHOM TpeyroabHuke APD
U PacCMOTPETH NPSAMOYTOJILHBIH TpeyroyibHuK PP, A.

2. MeToaunyeckue KOMMEHTapHK K PELUeHNI0 3314 IOMALLHEro 3ajaHus

Obwee sadanue: 3apaun 18; 19 ua pasiena «3aganus U1 CaMOCTOSATEIbHOMH
paboTsi».

Hnousudyanvnoe 3adanue: 3amaun 20, a u3 paszena «3agaHusi JUist CaMo-
CTOSITENBHOIT PaboThI».

18. (3adaua na passumue nozuneck0zo MolueHU.)

Kpamxas aanucw 3adauu:
1)AB~CD,2) AC~BD,3)AB||CD,4) AC||BD,5) AB® CD,6) AC® BD.

‘ PaBHocHIbHBL 11 yTBepskieHus 1 u 2, 3 u 4, 5 u 6?
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Pewenue. a) [11s1 IpoBepKH paBHOCUIBHOCTH YTBEPIKIEHHH 1 1 2 BBISICHHM,
cripaBeUTHBLI JH yTBepiaenust AB = CD = AC+ BDu AC+ BD = AB~ CD.
Pacemotpim nepsoe yrsepxaenne: AB =~ CD = AC ~ BD. Bocnosibayemcst
MetonoM ot npotuBHoro. lonycrum, uto AC u BD He siB/isiioTCs CKpelmBao-
HIMMHCA NpsAMbIMH. Torza cyiecTByeT IIOCKOCTb O, KOTOPOI 3TH NpsiMble
npunamnexar. Ecim AC, BDc o, 104, C, B, D € a. Orciona AB, CD < . Crnenio-
BatesibloO, npsiMbie AB 1 CD He siBnsitotcst ckpetuuBaionmmMucs. omyuuim
MPOTHBOPEYHE C YCJIOBHEM JIOKA3hIBAEMOTO yTBep:kieHus. [loatomy noryie-
HHe 0 TOM, uTo npsaMble AC i BD He ABNSIOTCS CKPEIHBAIOIIHMIICS, HEBEPHO,
Tem cambiM foKa3aHa cripaBeyMBocTb yTBepxaenus AB+ CD = AC+ BD. O6-
parHoe yTBepxienue (AC - BD = AB + CD) poxa3sbiBaeTcsi aHaJIOrHYHO.
YT0651 yOAUTBCS B ITOM, IOCTATOYHO ITepeob03HaYNTh TOUKH. BeIBOJ: M3 cripa-
BeIMBOCTH yTBepxaenuit AB+ CD = AC+ BDu AC+ BD = AB~+ CD cnenyer
PaBHOCWJIBHOCTD yTBepoKaeHui 1 1 2;

a) 6) pucyHOK 8, a CBU/IETEILCTBYET O TOM, YTO
U3 MapajuiebHOCTH NpsAMbIX AB u CD e cie-
< Ip AyeT napasenbHocTb npsaMbix AC u BD:
A B AB||CD# AC|| BD.

OTO O3HA4aeT, YTO yTBepxAcHus 3 u 4 He
Puc. 8 ABJISIOTCSA PABHOCHJIbHBIMH;
B) PHCYHOK 8, 6 TIOTBEp)K/aeT: U3 Tepeceye-
Hus npsiMeix AB u CD ue cnenyet nepeceyenue npsimbix AC u BD: AB® CD =5
= AC ® BD. IloatoMy yTBepieHHsT S 1 6 He SIBASIOTCA PAaBHOCHIBHBIMH,

Kpamxas sanucw 3adauu;
PABC — npasuibHblit TeTpaszp (puc. 9).

| Noxasats: Z(PB, AC) = £(PC, AB).

Pewenue. TlocTpouM yrisl MeXy CKpeliu-

satonumucs npsmeiva PB u AC, PC w AB. lna

Puc. 9 aroro nposeaem BK || AC u CK || AB. Toraa

Z(PB, AC) = £(PB, BK), Z(PC,AB) = Z(PC, CK).

3anaya cBoAUTCA K ZoKasaTenbeTBy pasencrsa Z(PB, BK) = £(PC, CK).

JLy1st BBIMOJIHMMOCTH 3TOTO PaBEHCTBa A0CTaTOuHO, uToObl ZPBK = /PCK.

Pacemorpum Tpeyronsauku PBK u PCK. Tax kak ABKC — pom6, To BK = CK.

Kpome 1oro, PB = PC 1 PK — obuiast croposa atux TpeyroibHukos. Mmeem:

APBK = APCK no tpem croponaM. [Toatomy ZPBK = ZPCK u, ciiepoBaresibHo,
Z(PB,AC)= 4(PC, AB).

e Y =
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| Kpamxas 3anuce 3adauu:

PABC — npaBunbHbIil TEeTpas/p,
BACD — napannenorpamm,

} PA=a, BCNAD = O (pic. 10).

\p | Haitru: 1) cos ZPAO; 2) AD; 3) PD; 4) £PBD; 5) ZPCD.

Puc. 10

ITnan pewenus. 1) a) HaiiT cToponbl TpeyronbHuKa
PAQ; 6) 3Hast CTOPOHBI, 110 TEOPeMe KOCHHYCOB MOXXHO HAHTH KOCHHYC yI.a
PAO;

2) yuects, yt0 AD = 2A0;

3) Bocnonb3oBartbes popmynoit nna meanansl PO tpeyrosbhuuka PAD:

PO=%J2PA2 T2PD? —AD?;

4) npumenuTh K TpeyroabHuky PBD Teopemy, obpatHyio Teopeme ITu-

¢aropa;
5) yuects, uto £PBD = £PCD.

3anaTue 5. B3aumHoe pacnonoxexue ABYX NPAMbIX
B NpOCTpaHcTBe

1. MeToguyeckne KOMMEHTApUM K PELLEHNIO 3aAaY B Knacce

3anauu 20 u3 pasziena «3alaHus U1 CAMOCTOATENbHOM paboThi».

Il Kpamxas 3anuce 3adauu:
| PABC — npaBubHBIN TeTpasap, M — cepenuna PA,
ii K — cepepuna BC, PA=a (puc. 11).

C | Haitru: 1) ZPMC; 2) ZPMB; 3) Z/PMK: 4 ) /BMC.

ITnan pewenus (puc. 11). 1)—3) Bocnonssosarbes
Puc. 11 TeM, 4to CM, BM u KM — MeuaHbl COOTBETCTBEHHO paB-
HobGenpeHHbIX Tpeyroabuukos PCA, PBA u PKA;
4) MPUMEHHTH TeopeMy KOCHHYCOB K TPEYIOJbHHKY
BMC. Tlpubanxentnoe 3nadenue yrma BMC MOXHO HalTH NpU MOMOLIN
MUKPOKATbKYJISATOPA WK TabIUIIBL

— 15 —
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| Kpamxas 3anucv 3adavu:

| PABC — npaBHJIbHBIN TETPA/P,

!Ab B,, C, — cepeMHBI COOTBETCTBEHHO pebep
| BC,AC, AB,

| O — LeHTp Tpeyro/bHIKA ABC, PA =a (puc. 12).

| Haiiru: 1) PO; 2) ZPOA; 3) ZPOB; 4) £POC.

ITnan pewenus (puc. 12). 1) Haiiti croponst
TpeyroJibHuka PAA,, 3ateM Kocunyc yria PAA,.
Otpe3ok PO MOXHO HAHTH, IPUMEHSsE TEOPEMY

Puc. 12 KOCHHYCOB K TpeyroabHuky PAO;
2) I0CTaTOYHO NPUMEHHTh TeopeMy, obpar-
nyio Teopeme ITucdaropa, k Tpeyronpuuxy PAO;

3)—4) aTH yriibl HAXOAATCA aHAJIOTHYHO.

20, 2.
B G | Kpamxas 3anucw 3adauu:
| ABCDA]BI CiDl G Ky6, AB =a (pHC. 13).
4 \ g £ | Haiiry yron A;AC.
Cpasnuts yrst A,AB, A|/AD, A,AC.
lj\ -==)C.  3amvicen pewenus (puc. 13). Ilycrs
A e O = A BD, coenunum otpe3koM Touku A u O,
P i 5 I
A= D paccMoTpuM TpeyronbHHK A AO. U3 pucyHka
' Puc. 13 BUAHO, 4T0 ZAAO =90°. C y4yeToM 9TOrO Aajib-

Heiillee peuieHHe 3aaYM MOXET OBITH TaKUM:

HaiifieM cTopos! Tpeyroabinka A;AO, 3aTeM ¢ MOMOIIBIO TEOPeMbl, 06pat-
Hoit Teopeme ITucdaropa, mpoBepuM, ABJIAETCA JH 3TOT TPEYTOJbHHK IPsI-
MOYTOJIBHBIM.

ITnan pewenus. 1) Vs npsamoyrombHoro Tpeyrobhnka AOD waiinem AO
u OD; i i

2) U3 psIMOYTOJIbHOTO TpeyroabHuKa A,AD Haitnem A D;

3) nokaxem, uto TpeyronbHuk BA,D — paBHobGeapennsiii u A;0 — me-
JINaHa, poBe/ieHHas K ero OCHOBaHHUIO; .

4) ycranoBuM, 4T0 TpeyroibHuK A;OD — npsAMOyTroibHblIH;

5) Haiinem A, 0;

— A —
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6) mpoBepuM, BHIOJIHSETCS M Uit Tpeyroibhuka A;AO Teopema, 06-
patHasa Teopeme Iludaropa.

Pewenue.
1) AO=0D=

2)AD=AB=a?;

3) n. 2 = ABA,D — paBHoGeapeHHblif;

4) kpome Toro, A0 — meauaHa, MpoBeJieHHas K €ro OCHOBaHUIO BD;

5) B paBHOGEAPEHHOM TPEYTONBHUKE MeHaHa, IPOBe/IeHHas K OCHOBa-
Hu1o, Apjaserca BoicoTol. [Toatomy A,0 L BD. 3Ha4yuT, TPeyroJbHUK
A,0D — npsiIMOYTONbHBII;

2 (av2\’ _3a?
6) noaromy no Teopeme Iudaropa 4,0’ = (a«/f ) - (—2-—) =

av2,
2 ¥

7) cpaBuum A, 0* u AO* + A, A%

2
A0=3 407+ A= [“‘/_) +a2=32

[onyuaem, yto pasenctso A, 0% = AO? + A,A? siBnsieTcst BepHBIM. 3Ha-
uut, LA A0 = LAAC=90°.
Peulenue 3anauy 3aBepiuaeM cpaBHeHHeM yrios AAB, A, AD, A(AC.

2. MeToau4eckue KOMMEHTapUK K PeLLeHunio 3aaay A0MalLLHero 3aaaHus
3azaun 21 u3 pasaena «3aaaHus Ui CAMOCTOSTENIBHOI PaGOThI».

3anaTve 6. B3auMHoE pacnonoxexue npamoi
H NNOCKOCTH: NapannenbHocTb U NepneHAnKyNapHoCTb
NPAMONA W NNOCKOCTH

1. Metoguyeckue peKkoMeHAaLUWK K U3y4eHuio TeopeTU4eckoro marepnana
Bocrnosnp3oBatecs KOchekmM u3 [Ipunoxenns 1.

2. MeToan4eck1Me KOMMEHTapUU K PELLEHWIO 3afa4 B Knacce

3anaun 1; 2 u3 m. 4.2 TeopeTHYECKOI YaCTH TOCOOHS 7Tt YyYaALIHXCH.

3. MeToanyeckve KOMMEHTAPUM K PELLEHUIO 3a[a4 AOMALLHEro 3ajaHus

Ob6uwee 3adanue: 3anauv 3—5 u3 1. 4.2 TeopeTHYECKOI YacTH MOCOOHS 1S
yuaruxcsi.

I
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3anatue 7. OpToroHanbHas NPoeKuus. 3HaAMEHHTbIe
TEopeMmbl 0 Tpex nepneHauxkynapax. Yron mexay nps-
MOW ¥ NNOCKOCTbI0

[ ——————
T R T

1. MeToauyeckue DGKOMEHJ]&IJ,HU!'K W3Yy4eHWI0 TEOPETUYECKOro Marepuana
Bocnonb3oBaThCs COOTBETCTBYIOIIIM KOHCTIeKTOM U3 IIpunoxenus 1.

2. MeToau4eckue Kdmmemapuu K PeLLEeHMIO 3aay B Knacce

3amauu 1 -3 u3 n; 4.4 TeopeTnuecKoil YacTH MOCOOUS 1S yUALIHXCA.

3. Metoguyeckue KOMMEHTapWUK K peLleHunto 3afa4 AOMALLHero 3agaHua

Obwee 3adanue: 3anauu 1—4 us n. 4.7 TeopeTuueckoit yactu nocobust s
YYalIMXCs.

3ansTve 8. B3anmHoe pacnonoxeHne npsmoii M NNOCKOCTH

1. MeToaunyeckue KOMMEHTapUM K PeLUeHuto 3aaa4 B Knacce

3anaun 22; 23 u3 paszena «3afaHus st CAMOCTOSTENbHOM PaboThI».

22, a.

Kpamxas 3anucv 3adauu:
PABC — Terpasanp, K — cepenuna BC, M € PA
(puc. 14).

[Toctpouts npsamywo a: 1) M € a, a || ABC,
acPAB;2)M e a,a||ABC,ac PAC;3) M € a,
Bl a | ABC, ac PAK.

Iocrpouts X = a (| PBC.

3amvicen pewenus. llycte M ¢ o u Tpebyercs
yepe3 TOYKY M NpoBecTH NpsAMYIO 4, apajijielib-
Puc. 14 HYIO IJIOCKOCTH o (pHc. 15).
[lns atoro yepes Touky M npoBeieM HEKOTOPYIO
NJIOCKOCTH 3, MepeceKaolyo MI0CKOCTh o 1o npaMoit AB. Ecau teneps
B ILIOCKOCTH B yepe3 Touky M nposeziem npsamyio a || AB, To Ha OCHOBaHUH
TNpH3HaKa MapaijiebHOCTH NPSMOiA U TiockocTH (Teopemsi 8.1) a || a.

— G
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Jlannas 3amava cBsizaHa C TETPa’APOM. p
ITosToMy HEOOXOMUMO Y4yecTb, YTO HEKOTO- M a
phle U3 YKa3aHHBIX BbilIe nIocKoctedt umpa- _ L _________________ B
MBIX CTPOMTh He HYXHO, TaK KaK OHH OKa3bl- A

BAIOTCSI YK€ MOCTPOEHHBIMH.

Ilocmpoerue npamblx, napainensHsix nioc-
xocmu ABC: _ P

uc. 15

1) B mnockoctn PAB uepe3 Touky M mpo-
BelleM NpAMYI0 a,, napaienbiyio AB. Ha ocHoBanuu npusHaka mnapa-
JIE/IbHOCTH NPAMOi M IocKocTH a, || ABC;

2) B mnockoctn PAC yepe3 Touky M npoBejieM NPsSIMYIO @,, MapaJLIeTbHY0
AC. Ha 0cHOBaHMH IPH3HAKA NaPA/LIEABbHOCTH IPAMOIT M ITIOCKOCTH @, || ABC;

3) B 9TOM CJIyyae «roToBOi» miockocTu Het. Ee Hamo noctpouts. s
aToro nocTpouM TpeyronbHuK PAK. OH u 3aaaet nnockocTs . Kak u panee,
B 11ockocT PAK yepes Touky M npoBezieM NpsAMYIO @, napajenbuyio AK.
Ha ocrHoBanuu npu3Haka napajuieIbHOCTH NPsAMO¥ U IIOCKOCTH a; || ABC.

Iocmpoenue mouku X = a (| PBC. Uckomsie Touku X, X, u X, crpostcs

TakuM obpasom: X, =a, N PB, X,=a, N PC, X;=a, N PK.

23, a.

Kpamxas 3anuce 3adauu:
PABC — rtetpasap, M € PA.

1) IToctpouts o: M € a, o || AB.
2) CxonbKo pelueHuii uMeeT 3a1a4a?

Tlouck pewenus. Vickomas IJIOCKOCTb oL JODKHA
NPOXOANTH Yepe3 NMPsIMYIo, MapaylJIeIbHYIO MPSAMOIi
AB. B atoM ciyyae 110ckocTh o OyaeT napajuie/ibHa
AB. Iloatomy B nnockoctr rpanu PAB vepe3 Touky
Puc. 16 M nposenem npsimyo MN || AB (puc. 16). [lna mo-

' CTPOeHHst IJIOCKOCTH O HYXKHO BbIOPATh elle pous-
BoJIbHYIO TOUKY R € MN. Y 1o6Hee Touky R BeiOupath Ha pebpe PC wiu Ha ero
1poo/DKeHusIX. 3azaya uMeeT OECKOHEYHOEe MHOXECTBO PelleHHUil.

23, 6.

[ Kpamxas 3anuce 3adauu:
| PABC — Tetpaanp, M € PA (puc. 17).

1) ITocrpoutb o: M € a, a || AB, o || PC.
2) CkosbKo pelieHHit UMeeT 3aaya?
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Puc. 18

ITouck pewenus. Yuuteipas 3amaqy 23, a,
B MJIocKocTH rpaiu PAB nposenem npsamyio MN,
nmapannensHyio AB. Toraa nobas MI0CKOCTS,
npoxonasmas yepea npaMyio MN, byzer napai-
nenbHa AB. AHanorMYHO B IJIOCKOCTH TPaHH
PAC nposenem npsamyio MQ, napannensuyio PC.
Jlio6ast MI0CKOCTh, MPOXOASAILAS Yepe3 TPIMYI0
MQ, 6yner napaniensia PC. Ecin Tenepb npo-
BecTH IocKocThb a.= (MN, MQ), To ona 6yzet na-
paensHa obeum npsmbiM AB n PC. Tloctpoe-
HUe MCKOMOI MJIOCKOCTH CBEJIOCH K TOCTPOEHHIO
IJIOCKOCTH, NPOXO/sINeil Yepe3 1Be TepeceKa-
umecs: npambie MN u MQ. Takasi nj10cKoCTE —
eIMHCTBEHHAsI.

Konxpemusayus 3adauwu. [Ins yTouHeHus
PAcIlOIOKEHHs IIIOCKOCTH O OTHOCHTEJIbHO
TeTpasfipa NOCTPOUM CeyeHHe TeTPasApa ITOoM
I7I0CKOCTBI0. IIyCcTh MJIOCKOCTD O MepeceKaeT
ocHosanue ABC no orpesky QS. MoryT au nps-
Mbie QS u AB nepeceuyscsa? He MoryT, Tak Kak
B MPOTHBHOM CJIyyae mepecekauch Obl mpsiMast
AB n nnockocts o. Cnenosatensto, QS || AB.
ITonyuennyio Touky S coenunnm ¢ N. Uetbipex-
yronsiuk MNPQ — uckomoe ceuetine. Herpya-
HO ycTaHOBHTB, 4T0 MN 1 SQ napannensust AB,
a MQ u NS — napannensust PC. CnenoBateiis-

1o, MN || SQ, MQ || NS. IToatomy uetsipexyroabuuk MNSQ — napanneno-

rpamm (puc. 18).

2. MeToanyecKue KOMMEHTapUK K PELLBHUIO 33424 JOMALLHEro 3afjaHus

Obwee 3adanue: 3anaun 25 u3 pasnena «3afanus A1 CAaMOCTOATEbHOI pa-

60THBI».

25, a.

Kpamwras sanucv 3adauu:
2) a ® b, AgPB = (a, b) (puc. 19).

1) Moctpouts oz A € o, a || @, a || &.
2) Ckonbko penieHuit uMeeT 3anada’?

— 20 —
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IHoucx pewenusn. Ilo aHanorum c 3azna-
yeii 23, 6 yepe3 TOUKy A npoBeneM NpsMbIE @,
u by, napajie/bHbIe COOTBETCTBEHHO MPAMBIM
a u b, Yepe3 npsiMbie a, u b, npoBesieM 1oc-
kocTh a. [lmockocts o — uckomas. Ocranock
YTOYHHUTDH, KaKHM 00pa3oM CTPOSTCS NMpAMble
a, v b,. [leno B TOM, 4TO B MpOCTpaHCTBe Mps-
Mble @, ¥ b, MBI HEe MOKeM 110CTPOUTb. s 1o-

Puc. 19 CTPOeHHsl IPAMOIt @, HeoOXOANMO BHaYaJle 110~

) CTPOMTb HEKOTOPYIO IIOCKOCTB ¥, & IOTOM YyiKe

B 3TOH MJIOCKOCTH NPOBOAMTb NPSIMYIO @y. AHAJIOTMYHO [UIA ITOCTPOEHUA

npamoit b, Taxke tpebyercs BHauyase IPOBECTU HEKOTOPYIO IJIOCKOCTH O.
Kak noctpounts aTH I10cKocTH?

3anstue 9. B3aumHoe pacnonoxexne NpAMONA U NNOCKOCTH

1. MeToanyeckue KOMMEHTapu K peLleHunto 3aay B Knacce

3apnauu 26, a; 27, a; 31, a, r 13 paszuena «3anaHus A1 CaMOCTOATENIbHOM pa-
OOTBI».

26, a.
D'= A Kpamxas sanucw 3adauu:
0 1 :
N\ | Moctponts o: B € @, a || B;D, o || DC,.
)4
AR Iouck pewenus. Yepes Touky B HeobXoauMo
IPOBECTH NPSMYIO, MapajjiesbHyio npsaMoit ByD;.
Takyio npsMy 0 MOXKHO NPOBECTH B IJIOCKOCTH HUXK-
Puc. 20 Hero 0CHoBanus Kyba,

Iro npsimasi BD. (B camom nene, BD || B\D,, Tak
Kak veTblpexyroiibiuk BB,D{D — napasnenorpamm.) Toraa nomyuum, 4To.
yepe3 TouKy D nposenent! npsmoie DB u DC,, COOTBETCTBEHHO NapaJLieJib-
usie ipsmbiM B, D, u DC,. Iloatomy miockocts BDC, 6yneT HuCKOMOI.

31, a.
Kpamxas sanuce 3adauu:
ABCD — ksanpat, 0=ACNBD, OP L ABCD (puc. 21).

| HocTpouTs MpsiMble, Ipoxozstiie yepes Toukn O 1 P i nepieH MKy IApHbIC
| npsimeiv AB, BC, CD u AC.

) e
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Pewenue. Cpasy MOKHO MOCTPOUTh HCKOMbIE
TepreHIMKYJIsAphl, Tpoxoasaiue yepes Touky O.
Iycts M, N, R, S — cepeauHbl COOTBETCTBEHHO
cropon AB, CD, AD, BC (cwm. puc. 21). Toraa
MN LABuMN 1 DC, RS L ADu RS L BC. Kpome
toro, BD L AC (xak quaroHagu KBajpara).

Ilepeiimem Teneps K MOCTPOEHHIO MCKOMBIX
HepHeHANKYISIPOB, IPOXOAAINX Yepe3 Touky P.
Ilnst aToro Bocmonb3yemcsi TeopeMoii 0 Tpex nep-
nenaukyaspax (teopema 11.2). Ilposenem nps-
Myto PM. Ilpoexuneit npsmoit PM Ha miockocTsb
ABCD sBnsiercs npaMass OM. Vimeem: npsaimas AB, nexaias B IJIOCKOCTH
IPOEKIHH, IlepneHAUKYIsipHa npoekin OM; Ha ocHoBaHuH TeopeMbl 11.2
AB nepnenpukynspHa HaxionHoi PM. Utak, PM — uckoMblii nepnexzau-
KyJisip K npsimoit AB, npoxoasiiuii yepe3 Touky P. AHAJIOIHYHO 10J1y4aeM,
yto PN L CD, PS 1 BC. IlepnenaukynsipoM K npsiMoii AC, mpoXoasiiiM ye-
pe3 Touky P, aBnsercs npsmas PO.

Puc. 21

31,s.

Kpamxas sanuce 3adauu:
ABCD — pom6, O = ACN BD, OP L ABCD,
£A =60° (puc. 22).

ITocTponTs npsiMble, MPOXOJISIINE Yepe3 TOY-
ku O 1 P 1 neprnieHMKY/ISIpHBIE NPSIMBIM AB,
BC, CD, AC.

Pewenue. Kax u npu pemenun 3azay 31, a, 6,
Jierye TIPOBECTH UCKOMBIE TIePHEHHKYIsIPHI, Mpoxoasuue yepe3 Touky O.
Haunem c¢ Hux. 3ameyaeM, 4yTo TpeyrojbHHk ABD — paBHOCTOPOHHUIA.
ITpoBenem BHayase nepneHAMKYIAp K AB, npoxoasiuil yepes Touky D.
1o mennana DD, artoro Tpeyronvhuka. [Iposenem OM || DD,. Tak kak
DD, 1 ABu OM || DD, o OM L AB. Ilycts nipsimasi OM nepecekaet cTopo-
1y CD B touke N. Ouesuano, yto ON L CD. AHanoruyHo CTPOHTCS NpSIMast
RS, nepnennuxynapuas npsimeim BC u AD. Tlocne 3Toro ycranapiauBaeM
(c nomouisio Teopemst 11.2), uto PM L AB, PN L CD, PS L BC. Kpome Toro,
PO 1L AC.

SES g L
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