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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,
| 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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/JlanHas 3amava cBsI3aHa C TETPAdPOM. p
ITosToMy HEOOXOMUMO Y4yecTb, YTO HEKOTO-
pble H3 YKa3aHHBIX Bbillle JIOCKocTed unpa- _ | ________________ - B
MBIX CTPOHMTh He HYXHO, TAK KaK OHH OKa3bl- A
BAIOTCSI YK€ MOCTPOEHHBIMH. : -

Ilocmpoerue npamblx, napainensHsix nioc-
xocmu ABC: _

Puc. 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?

— 19 —
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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

© HMY «HauunoHarnbHbIA MHCTUTYT 06pasoBaHns»
© 00 «ABepcaB»



31,2

Kpamxas 3anucv 3adauu:

ABCD — napannenorpam, O = AC(BD,
OP 1 ABCD, AB=4, AD=8, ZA=60°
(puc. 23).

I[TocTpouTs npsiMble, POXO/sILIe Yepe3
Touku O u P 1 nepneHAUKYIspHbIE IPs-
MmbIM AB, BC, CD, AC.

Puc. 23
Pewenue. Iloctpoum BHauase HEKOTO-

puiii nepneHaAnKynsp K cropone AB (He npoxoasummii moka yepes Touky 0).
OnycTuM TaKoil neprneHaAuKyasap 13 Touku D. IToayduM npsiMoyrobHblii
TpeyroibHuK ¢ yriom B 30° npu Bepmune D. Toraa karet, npoTHBOsIeKa-
it aToMy yriy, 6yaer paen 8 : 2 = 4, 1. e. cropone AB. [Toatomy OB L AB
u OD L CD. JInst nocTpoeHust nepneHaMKyaspa k croponam BC u AD, nipo-
xozsmero yepes To4yky O, BHavaJie TOCTPOMM TaKoOii MePeHAUKYIsAp, po-
XoAsuMi Yyepe3 To4Ky B. 3aBepiuuTe penieHue 3a1auu.

2. MeTopuyeckne KOMMEHTapUM K PeLeHNI0 3a[a4 AOMALLHero 3afilaHnA

Obuee 3adanue: 3anaun 31, 1—3 U3 paszie/na «3a4aHUs VISt CAMOCTOSITE/IHHOI pa-
60TEI».

31,0.

. Kpamxas 3anucv 3adauu:
] ABCD — npsiMoyrosibHasi Tpanenus,
O0=ACNBD, OP 1 ABC,
BC=4, AD=8,CD=4, £C=/D=90° (puc. 24).
D | TlocTpouts nmpsiMble, MPOXOAAIIME YePe3 TOY-.

ki O ¥ P 1 neprneHANKYAsIpHbIE NPAMBIM AB,
‘BC, CD, AC. '

NI

Pewenue. Cpasy MOXXHO IIOCTPOMTS IIPSIMBIE,
npoxozasiue yepe3 104Ky O H IepHeHANKY.IAp-
Hele ctopoHam BC, AD, CD. Tlposenem RS || CD,
O eRS.Takkak CD L BCu CD L AD, 0o RS L BC
u RS L AD. Tlposenem ON || BC. Tlockonbky
Puc. 24 BC L CD, 10 ON L CD. HeckonbKo coxHee 10-

— 93 —
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JIyMaThCst JI0 TIOCTPOEHHS TIEPIEHANKYISIpa K CTOpoHe AB, MpoXozIsIero yepes
Touky O. [lnst atoro nposenem BB, L AD 1 3amerim, uto ZBDB,=45°u £BAB,=
= 45°, Torna ZABD = 90°. Cnenosaresibio, OB L AB. HeoueBuaHbIM sB/sieTCH
U ITIOCTPOEHUE NIPAMOI, PoXozsiieit Yepes Touky O NepneHaHKyJ/IApHO K 1Haro-
nam AC. TToctpoum sravane oproientp H AABC. Tlposenem npsimylo a: A € a
 a || CD. Ouesunano, uto a L BC. Iposenem npsivyto b: C € b, b || OB. ITonyunm,
yto b L AB. [lycts a () b = H. Touka H — oprouentp tpeyronshanka ABC. Torna
HB 1 AC. Ocranoch uepes Touky O nposecty npsivyio ¢ || HB. TIpsiast ¢ — Mcko-
mas: O ec, ¢ L AC. TloctpoeHne MCKOMBIX MEPIEHNKYJISIPOB, TPOXOISIINX Yepe3
TOYKY P, IPOBOJIMTCS TaK, KaK M B PeIbILIyLIMX 3aiayax.

3, e

| Kpamxas 3anucs 3adauu:

ABCD — Ttpaneuus, O = AC () BD,
OP 1 ABCD,

AB=CD,AC L BD, ZA=T5° (puc. 25).

ITocTpouTth npsiMble, IPOXOASILHE Ye-
pea Touku O u Py neprneniuKkynspHble
| npsimbim AB, BC, CD, AC.

Pewenue. Ilpamas RS, npoxonsiuias ye-
pe3 cepelnHbl OCHOBAHWIT paBHOOEAPEHHOI
Tpareiun, npoiiaer yepe3 Touky O u Gymer

Puc. 25 neprneHHKyJaIgpHa ocHoBaHuAM. [Luis npose-

nenus nepnenauxynspa OM k cropone AB

nocTpouM BeicoTy DD, Tpeyronsuuka ABD. IlpeasaputenbHO MoCTpouM

oprouentp H, atoro tpeyronbunka. Tak kak AO L BD, 10 AO — oana u3 Bpl-

cot Tpeyroasuuka ABD; BB,, napannensuas RS, — Apyras BeicOTa 3T0ro

tpeyronbuuka, Torpa H, = AO () BB, — opTotieHTp Tpeyroasinuka ABD.

ITposenem npamyio DH: DH, 1 AB. Octanocs yepes Touky O nposecTu
OM ||DD,: OM L AB.

ITepnenaukysip ON x CD cTpouTes aHaJorH4HeIM 06pa3oM (paceMar-
puBaetcs TpeyronsHiK ACD, cTpONTCs ero opToleHTp H,, MPOBOANTCS Bhi-
cora AA,, nocsie yero nposoguresi ON || AA)).

ITo ycnosuio BD L AC. [Toatomy BD — Tak:ke HCKOMBIi1 TIEpPIIeHAMKY-
Js1p, mpoxopsmuii yepes Touky O.

ITocTpoenne neprneHAMKYISPOB, MPOXOAAIINX Yepe3 TOUKy P, nposo-
JUUTCSI TAK JKe, KAK U B MPebLIYLINX 33/1a4aXx.

o Df =
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‘ Kpamxas 3anucv 3adauu:
| AABC — pasmoctopounuit, AP L ABC
| (puc. 26).

| ITocTpouTh MpsiMble, MIPOXOASIIHE Ye-
| pe3 Touku A i P 1 nepreHnKyIApHbIe
| npsimbiM AB, BC, AC.

Puc. 26

Pewenue. Ilepnenukynsp u3 touku A Ha cropony BC npoiijeT yepes
ee cepeauny. [IpsaMas, npoxozsias yepes BepuiHHy A u nepreHuKyIsp-
Hag ctopoHe AC, byner napannenbHa Meauade BB,. DTHM MOXHO BOC-
TI0JIB30BAThCS IS TOCTPOEHUSI HCKOMOTO TIepPIeH/INKYAsIpd. AHATOTHYHO
NPOBOAMTCS NPsiMas, IPOXOAAIIAs Yepe3 TOYKY A epneHANKYJIAPHO K CTO-
poHe AB. I[locne 2TOTO MPOBOAATCS TMEPMEHAUKYISAPHL yepe3 TOUKy P.
3aBepuIdTE peneH1e 3afaun.

3ansTue 10. B3aumHoe pacnonoXeHue Npsamoit U NI0CKOCTH
1. MBTOAH‘IBCKHG KOMMEHTApWUK K peLLeHnto 3afay B Knacce
3anayn 31, u—M U3 pasziena «3alaHusl U1 CAMOCTOATENbHOI paboTsl».

31, u.

Kpamxas 3anuce 3adauu:
AABC, AP 1L ABC, £C=90° AC=BC (puc. 27).

TToctpouts npsiMble, IPOXOASALIHE Yepe3 TOUKH A
u P u nepnenauxynspusie npsimbim AC, AB, BC.

Ilocmpoenusa:
1) npsaimast AC — uckomblii nepnesaukyasp k BC;
2)a, || BC, A € a,, a;, — UCKOMBIii IepIIEHANKY-
e nsap K AC;
Puc. 27 3) menuana CC;
4) a, || CCy, A € a,, a, — vickoMbIii neprieHAUKY-

nsp K AB;
5) npsimas PA — uckomblit neprnieHARKyAsp K AB u AC;
6) PC — nepnenaukynasp kK BC.
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£ : Kpamxasn sanuce sadawu:
A | AABC — pasnocroponnuii, MP L ABC,
| M — cepenuna BC (puc. 28).

. ITocTpouts npsiMble, NPOXOAALIME Ye-
| pe3 Touku M u P 1 nepneninKyaspHble
| npambim AB, BC, AC.

ITocmpoenus:
1) menuana CCy;
Puc. 28 2) MN || CC,, MN — uckomblii riepreH-

auKynsp k AB;

3) meauana BB,;

4) MQ || BB,, MQ — uckomblit neprnenauxysp K AC;

5) npsimast AM — uckomsiit neprneHaukyasp kK BC,

6) PN, PM, PQ — nepneHauKyaspbl cooTBeTcTBeHHO K AB, BC, AC.

B

2. MeToaunyeckme KOMMEHTapUM K PeLUeHMIO 3a1a4 JOMALUHEro 3afaHua

Obuee sadanue: 3anauu 31, H—o U3 paszena «3afaHus s CAMOCTOSATENb-
HO# paboThI».

3ansTve 11. B3auMHOE pacnonoxeHue NPAMOiA U NNIOCKOCTH

1. MeTogu4eckne KOMMEHTapUM K PELLEHMIO 33[1a4 B Knacce

3anaun 32, a—r u3 paszznena «3afanus s CAMOCTOATENbHOM PaboThl».

32, a.

Kpamxas 3anucw 3adauu:

ABCD — xBanpar, O=ACBD,
OP 1 ABCD,

OP = AB =a (puc. 29).

Haiitu paccrossaus ot Touku P no:

1) BepunH KBazpaTa;

2) npsiMBIX, COlepKallMX CTOPOHBI KBa/paTa;

| 3) npAMBIX, COAEPXKALMX ANATOHATIH KBA/IpaTa.

Hocmpoenus: 1) PA, PB, PC, PD — paccTosiHus
OT TOYKH P 710 BepIIMH KBajpaTa;
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2) M,, M,, My, M, — cepelMHB! CTOPOH KBajipaTa;
3) PM,, PM,, PM;, PM; — pacctosinust OT TOuku P 0 CTOPOH KBajipaTa
(cm. 3amauy 31,a); :

4) PO — pacctosinue OT TOYKH P 10 AnaroHaseii kBaapara. .
IThan evivucnenudi. 1) Tak kak Tpeyronsuuku POA, POB, POC, POD
HPSIMOYTOJIBHBIE U paBHbIie, TO PA = PB = PC = PD u PA MOHO HallTH U3

APOA no teopeme ITudaropa;

2) tak xak TpeyronsHuxku POM,, POM,, POM,;, POM; — npAMOYyTO/b-
Hble ¥ paBHbIe, T0 PM, = PM, = PM,= PM; u PM, moxHo Haiiti u3 APOM,
nio teopeme ITudaropa.

32, .

Kpamxas sanuce 3adauu:

ABCD — pomb, 0 =ACNBD, OP 1. ABCD,
OP=H,

AB = a, £A =60° (puc. 30).

Haiitu pacctosinus ot Touku P no:

1) Bepuuu pomba;
2) npsimeix AB, BC, CD, AD, AC u BD.

\  Ilocmpoenusa: 1) PA, PB, PC, PD — pac-
L\ N\ crosuus ot Touku P 110 BepiuH pomba;

D N B ¢ 2) PM, PS, PN, PR — paccTOstHUs OT TOYKH P

Puc. 30 z0 npsimeix AB, BC, CD, DA (cMm. 3anauy 31, B);

3) PO — paccrosanue ot Touku P 10 npsi-

Mbix ACu BD.

IInan eviuucnenuii. Tak Kak:

1) tpeyronpuuku POA u POC — npaMoyrosbHble U paBHble, TO PA=PC
u PA Haxoaurcs u3 tTpeyronpiuka POA no teopeme ITudaropa;

2) tpeyronsuuku POB u POD — npsiMoyrosibHble 4 paBHble, TO PB = PD
u PB naxonurcs u3 tpeyronbauka POB no TeopeMme ITudaropa;

3) tpeyronsuuku POM u PON — npsmoyrojibHble M PaBHBIE, TO
PM = PN u PM naxoautca u3 TpeyroabHiika POM no teopeme ITudaropa,

1 " g
NIPH 3TOM yuTeM, uto OM =~2~DDI 10 CBOHCTBY CpefiHeH TMHUY TPEeYTObHH-

Ka ABD (uaiitit ke DD, cpaBHUTENBbHO HETPYAHO, DD, — nepneHaAUKyJIsp,
npoBezieHHbIH U3 Touku D k npsmoit AB);
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4) tpeyronsuukin POS n POR — npsaMoyroJbHble U paBHsbie, T0 PS = PR
u PS naitnem ua tpeyronsuuka POS no reopeme ITucdaropa, Bocrnosib3oBas-

LIHCH TeM, yTo OS = -QI—SR = %BBi;

5) PO L ACu PO 1 BD, To pacctositiusi ot ToukH P o npsimeix AC u BD
Haxonasites cpasy: PO = H.

2. MeTofi4eckune KOMMEHTapUK K pellieHunio 3a4a4 AOMaLLHero 3afaHus

Ob6uwee 3adanue: 3anaun 32, 1; 33, a—B; 34, a u3 paszena «3axaHus A/ ca-
MOCTOSTEJIbHOI paboThI».

32,0.
Kpamxas 3anucw 3adauu: _

AABC — pasnocroponnuit, APL ABC, AP = H,
AB=a (puc. 31).

Haiitu pacctoanus ot Touku P no:

: 1) Bepuns Tpeyronviuka ABC,
Puc. 31 2) npamnix AB, BC, AC.

ITocmpoenus: 1) PA, PB, PC — pacctosiius 0T TOYKH P 10 BepiuH Tpe-
yronsHuka ABC; )

2) PA — paccrosinue ot Touku P no npsameix ABu AC;

3) AA, — menuana Tpeyroabiuka ABC;

4) PA, — paccrosinue ot Touku P o npsmoii BC.

IInan evruucnenuti. Hafinem:

1) PA=H — paccrosinue oT Toyku P 110 Bepimnbt A 1 10 npsimbix ABu AC,

2) PB = PC = VPA” + AB? — 13 NpsMOYTObHBIX TPEYToAbHUKOB PAB
u PAC, '

2
3) AA? =AB? - [% BC] — M3 IPSIMOYTOJILHOTO Tpeyro/ibhuka ABA,;

4) PA, = /[PA? + AA? — U3 IpsIMOYTOBHOTO TPEYTONbHUKA PAA,.

33, a.
| Kpamxas 3anuce 3adauu:
AABC,AB=5,BC=3,AC=4,P ¢ABC,
PA =42, PB=5, PC = 4 (puc. 32).

1) ITpoBecty nepneHANKYAAP U3 ToukH P k mnockoctu ABC.
2) EcTb /1 B 3a1a4e JIUIIHeE IaHHOE?

e DB
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g 3amvtcen pewenusn. ObpaiaeM BHUMaHIE
Ha TOT (DaKT, 4TO B 3adaue JAl0TCS CTOPOHBI
BCeX rpaHeii MMpaMHabl. 3Hasl CTOPOHBI Tpe-
3 |4 YTOJILHUKOB, MOXHO HaiTh ux yriel. Ecmm
: oKasanock 6bl, 4To ZPCA = ZPCB = 90°, To
MOKHO cl1e1aTh BbIBOZ 0 ToM, uTo PC L ABC.
Hanuyue npsiMbIX YIJIOB B TPEYTOTbHHKAX
MOXXHO YCTaHOBUTB TIPH TIOMOIIH TEOPEMBI,
obpatHoit Teopeme [Tudaropa.
Puc. 32 Pewenue. Vmeem:

1) PC? + CA? = 42 + 4 = (4+2) = PA%. TlosTomy £PCA = 90°;

2) PC*+ CB*= 4*+ 3*= 5= PB Iloatomy £PCB = 90°;

3) u3 ABYX NpeabIAYIHX IYHKTOB HA OCHOBAHUH NPU3HAKA ITepreHIn-
KyJIAPHOCTH IPAMO# i I1ocKocTH caexnyer, uto PC L ABC.

Takum 06pasom, 6okosoe pe6po PC nanHoii nupaMub! ABASETCS Nep-
NEeHAUKYIAPOM K nnockoctn ABC.

JIumnee nanxoe — AB 5 (OHO He MCIIOJIb30BAJIOCH IIPH PELIEHUH 3a-
oauu).

33,6.

J Kpamxas aanuce 3adauu:
‘ AABC — pasHocToponHuii, P.¢ ABC,

AB=PB=PC=a, PA =%’§ (puc. 33).

1) ITpoBecT nepneHAUKYASAP U3 TOY-
i'lm P x nnockoctu ABC.
| 2) EcTb 11 B 3anaye mimnee faHHOE?

3amvicen pewenus. Herpynno ybenuTs-
Csl B TOM, YTO HM 071HO U3 pebep PA, PB u PC
He ABJSETCS NePreHANKYIspoM K mnockocti ABC. He 6yneT 11 HCKOMBI
TIePIEeHANKYJIAP JIeXKaTh B Kakoii-1160 60k0Boi rpanu nupamuzibi? Moxer
M, HaNpHMep, UCKOMBIi NeprieHANKY.1ap PM npuHajiexars rpaHu PBC?
ITpoBepuM 3TO NpennONIOKEHHE.

Puc. 33

Pewenue. TIpoenem PM — mennaHy paBHOCTOPOHHETO TPEyTOIbHIKA

PBC, noctpoum orpesok AM. Tax xax APBC = AABC, To PM = AM. V13 Tpe-

yronsuuka PMB naxonum: PM? = AM? = éi— Toraa

s 9
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2y a2 =307 3a% _6a’ _ b4
P}L’1‘+Afv_!'~4+4 4"PA'
[Toatomy £PMA =90°. Eciu PM L BC u PM 1 AM, To Ha OCHOBaHUH

MpH3HaKa NepreHHKYISAPHOCTH NpsAMOit u maockoctd PM 1 ABC.

34, a.

‘ Kpamxas sanucy 3adauu:

| ZBAC, AB c a, AC — HaK/I0HHas K IIOCKOCTH 0,

| AC, — oproronanbhas npoexisi AC Ha II0CKOCTS o,
|' £ZBAC=¢, LBAC, =P, LCAC,=¥.

I Haiiti dopmymy, cBA3BIBAIONIYIO KOCHHYCHI YTJIOB @, B 1 Y.

3amvicen pewenus. IlonbtaeMes BKIOYHTD YIIIBL @, B MY B IPSIMOYTOMb-
Hble TPEYTOJIbHUKH U U3 9THX TPeyTOJIbHUKOB BHIPA3HTh KOCHHYCHI yKa3aH-
HbIX yr/10B. Heo6X0nmmo Takxe IpoBepUTD, He 6yAyT M 3aBHCETH PaccyxK-
AE€HUS OT BETHYHUHBI yT1a @. BO3MOXHO, NpHIeTcss pacCMOTPETh TPH CTy-
yas: @ < 90°, ¢ > 90°, ¢'= 90°,

Pewenue.

1-1 cayuaii: ¢ < 90° (puc. 34, a). IIposenem nepnenaukyasp CC, u3
Toukn C Ha npsmyio AB, coequnum toukn C; u C, otpeakom. Mmeem:
(CCy LanAC ca)= CCy L AC, — no onpeeneHUIO NPAMOIL, TepreH/IH-
KYJISIPHOIL IIOCKOCTH, 103TOMY ACCA — nipsimoyronbubiit; CC, — HAK/IOH-
Hasl K miockoctd a, C,C, — ee NpoeKnus Ha aTy nockocts u AB L CCy; To-
ra no teopeMe o Tpex nepnenaukyaspax AB L C,C, u, cienosartenbHo,
TpeyronbHuk AC,C, — npsimoyronshsiii. Utak, Tpeyronsuuku CC,A, CC,A,

C,C,A — npamoyronsusre. U3 tpeyronsunka CC,A nosyyaem: cos ¢ = A%:

u3 Tpeyronpuuka CC,A umeeM: cosp = %—gi; u3 Tpeyronbuuka CC A Haxo-
i .

JTM: COSY = % Torna cosg = 1;% = ﬁg? . ‘:% = cosp cosy. omyunmu

dhopmyy diinepa: cos = cosp cosy.

2-u cayuaiiz ¢ > 90° (puc. 34, 6). Iycrs CC, L a. Iposenem nepnenzm-
kysp CC, u3 rouku C na npamyio AB. Tak kak yron BAC — Tynoii, To 3T0T
NEPNEHAMKYIAP «yNajieT» Ha mpoaoskenue jayya AB 3a Touky A. K octpo-
My yriy CAC, npUMeHHM TOJIbKO YTO BbIBEEHHYIO (hopmy.ty Ditnepa:

— 30 —
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Pue. 34

cos LCAC,=cos £C,AC, cos ZCAC,=> cos (180° — @) =
=c0s(180° — B)cosy = — cosp = — cosP cosy = cos@ = cosp cosy.

3-ii cayuaii: ¢ = 90° (puc. 34, 8). Ilo ycnosuio atoro caydas AB L AC.
Torzaa no Teopeme 0 Tpex nepreHAUKyJsipax npsiMas AB, 6yayuu nepreu-
JMUKYISPHOI HakJIoHHOH AC, 6y/IeT NepreHINKYAsApHA U ee TPOeKIIuH —
npsimoii AC,. 3nauur, ecin @ = 90°, To B =90°. Fimeem:

cos@ = cos 90° = 0 = 0 cosy = cosp cosy.

Onsath MOMyYaeM, 4To COSQ = cosf cosy.

Taxum obpasom, dopmya Diinepa crnpasemusa s 1oboro yria @,
IaHHOTO B 3aj1ave.

JausTue 12. B3aumHoe pacnonoXeHue npaMon U NNOCKOCTH

1. Metoan4eckune KOMMEHTapuu K pelUeHnto 3aaay B Knacce

3anaun 35; 36 u3 pasnena «3aaHMs /IS CAMOCTOSATETBHOM PabOThI».

35, a.

| Kpamxas 3anucey 3adavu:
| P¢ o, PA, PB — HakJIOHHBIE K TJIOCKOCTH O,
POla,OeaPA=PB,
ZAPB =, ZAOB =B, LAPO =y (puc. 35).

1) CpaBHuTb yriasl @ u .
2) Her 11 B 3agaye JMUIIHKUX AaHHBIX?

3amvicen pewenus. CpaBHEeHHE YITIOB @
U B MOXKHO CBECTH K CPaBHEHHIO KOCHHYCOB
aTux yrios. Hexbast v 1pu 3TOM BOCHOJB-
30BaThCS TEOPEMOH KOCHHYCOB, IPUMEHHB

B
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ee K Tpeyrdmnnxam APB u AOB? Yto6bI CBSI3aTh MEXAY COO0i KOCHHYCHI
yIJ0B @ U B, BoipasuM AB? n3 yKa3aHHBIX JIBYX TPEYTOIbHHKOB.
Pewenue. Tonoxum PA = PB=a, OA=0B=b. Torna
AB? =24’ - 2a® cosgp, AB®=2b*-2b* cosp.
1- 1-cosp _ bh?

L2 _p21 — o
Hanee: a’(1 - cosp) = b*(1 — cosp), T-cosp az<1'

1 -cosp<1—cosp, cosp>cosp,o<p.
3aMeTHM, 4TO 3aJaHue BeJIUYHHbI Y OKa3aJ0Ch JIHIITHUM.,
35, 6.

Kpamxas 3anuce 3adavu:

@, B ¥ y — yriBl, yKa3aHHbIe B 3aave 35, a
(cM. puc. K 3ajaye 35, a).

HaiiTu cBsA3b MEXAY TPUTOHOMETPHYECKHMH
byHKIMAMY 3THX YTJIOB.

3amvicen pewsenus. TIpensinymas 3a71a4a MOZICKA3BIBAET, 4TO, BeposTHEe
BCEro, MCKOMYIO CBf3b JIerde yCTaHOBUTH JUIi KOCHHYCOB YIJIOB ¢ 1 .
HeJtb3st 11 IIPH 9TOM BOCIIO/Ib30BATHCSI YKe TPHMEHEHHBIM IPHEMOM: /(Ba-
JKJIBI C TIOMOIIBIO TEOPeMBI KOCHHYCOB BbIpasuTh AB??

Pewenue. Kax 1 1pu perreHuu 3afayu 35, a, HMeeM:
1-cosp _ b*

T—eosd == =sin’y, 1 - cosp =sin? y-sin? ycosp = cosp =
a

=1 —sin?y+sin?ycos, cosp =cos*y +sin? ycosp,
cosQ —cos? Y
sin?y

cosp =

36, a

Kpamxasn sanuce 3adauu:

P ¢0, PA u PB — HakJOHHBIE K IJIOCKOCTH O,

PO — neprneHauKyIsIp K IUIOCKOCTH 0,

ZAPB=¢, ZAOB =, LAPO =y,

ZBPO =8 (puc. 36):

COS(p —Cos Y cosd
sinysind

Hoxkazatp: cos B =

o Gy o
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3amvicen pewserus. C OMOIIBIO TEOPEMbI KOCHHYCOB BBIPA3HM J{BAYK/IBI
AB’ u3 tpeyronbinkos APB u AOB. IIpupaBHSsB NOJIy4eHHbIe BhIPaKeHNs,
COCTaBUM PaBEHCTBO, CBSA3BIBAIOIIEE KOCHHYCHI YTJIOB B H .

Pewenue.
h h
=h. A=—"_PB=—"_ 0A=h , = ;
Iycts PO = h. Torna P. = P o058 0 tgy,OB=htgd
Boipasum nsaxsl AB? u npupaBHAeM MONYYEHHbIE BHIPAKEHUS:
k2 h? 2h* cos@

cos’y cos’d ~ cosycosd =h'tg’y + h'tg’ & - 2h*tg y tgd cosp,

2cos¢ ’

tg? 2q = tg? 28 - 2t

2+tgy+tg°d ——cosycoss tg vy +tg° 8 — 2tgy tgd cosp,
o5 p= COS( —COSYCosd _ cosQ —cos'fcosﬁ.

 cosycosdtgytgd - sinysind
2. MeTogunyeckue KOMMEHTapUK K PELLUEHNIO 3a4a4 JOMALLHEro 3afaHus

Obwgee 3adanue: 3apayu 37; 38, a—B u3 pasuena «3afaHus A CAMOCTOS-
TeJIbHOU paboThI».

Hnousudyanvnoe 3adanue: 3anauu 39; 40 w3 pasnena «3anaHus 418 caMo-
CTOSITENIBHO# pabOoThI» (ABe 3aaul Ha BHIOOP).

37, 6.

Kpamxas sanucw 3adavu:
ala,alb(puc. 37).

Kak npsmas b u niockocTs o pacnosiaraiorcs ot-
HOCHMTeJIBHO APYT Apyra?

IIpednonoxcenue. C MOMOIIBIO MOIEIM BHICKA3biBa-
eM IIpeIIIoJIOKeHHE O TOM, YTO NpsAMas b napanienbha
nzockocti o. Kak o6ocHoBaTh 310 npeanonoxenue?

3amvicen obocrosanus. Henbss 11 B IJIOCKOCTH o
MIOCTPOUTBH NPAMYIO b, napanienpHyio npsmoi b (to-
rz1a 6bl 110 IPU3HAKY NapasiiebHOCTH MPAMON M ILI10C-
KOCTH c1e10Baio, uto b || a))?

Hocmpoenus: 1) A=aNa; 2) B=(A, b);3) b, || b:
b, c B, A € b,. ObpaTum BHHMAHHE HA TOT (DaKT, YTO
npsamas b, nposoaurca B nockoct B. [Iposepum,
MPUHALJIEKUT JIK IpsMas b, NJIOCKOCTH .
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ITocmarosxa ecnomozamenvnou 3adayu. Mul elle He TOTB30BAIMCH TEep-
MeHUKYISPHOCTBIO PAMOIL @ U n1ockocTH o. O6paTuMes K aToi yacTu yc-
JIOBUA 3a/1aui. YuTeM Takxe, yTo Tak kKak a L b u b || by, To a L b,. Umeem:
a1l a,yepe3 Touky A € a nposesena npsiMas b, L a. Kak pacniosnaratorcs npsi-
Mmast b, 1 rtockocTh a.? ONBIT ¢ MOMIE/BIO TIO/ICKa3bIBaeT, uTo b, < a. B utore
dopmynupyem scnomozamenviyio 3adauy: eCIu NepleHaAUKyIspHbIe 1Ips-
Masl @ M IJIOCKOCTD oL MepeceKaloTcs B TOYKe A U Yyepe3 TOUKY A K npamoit a
npoBesieH neprneHaukysp by, To b, c a.

Pewenue ecnomozamenvioti 3adavu. llyctba La,A=aNa, b, La, A e b,.
HoxaxeM, uto b, < a. BocnoabayeMcst METOOM OT MPOTHBHOTO. JlonycTiM,
ut0 by 2 a (puc. 38). Toraa naockoctb y = (a, by), UMes ¢ MIIOCKOCTHIO . 06~
ILYIO TOYKY A, IlepeceyeT II0CKOCTh ¢ 110 HEKOTOPO# npsiMoii ¢. Tak Kak
alaucca,toalc Ilonyynnn, 4To B MIOCKOCTH ¥ K NIPSIMOI @ Yepe3 ToY-
Ky A npoBezeHsl ABe mpsiMble b, U ¢, NepHeHANKYIAPHBIE IPAMOIL a. ITO
IIPOTHBOPEYHT H3BECTHOMY IJIAHHMETPHYECKOMY MPEIOKEHHIO O EAMHCT-
BEHHOCTH neprieHankyaspa. CienoBatensHo, by c o.

Pewenue ocnoenoii 3adauu. Tax xax b || b, (no nocrpoennio) u b, < a,

TO Ha OCHOBaHNM NIPU3HAKA Napa/IeJIbHOCTH TIPAMOi 1 tockocTu b || o
Hp!ﬂuﬂdﬂlf&. Paccmorpelmyio BBINIE BCNIOMOTATENBHYIO 3aja4dy I10JIE3HO 3a-
[NOMHHTb, OHA HAXOJHUT NMPHMEHEHHE NIPH PEeUIEHHH HEKOTODBIX APYTHX 3aja4.

3anartue 13. B3aumHoe pacnonoXeHue ABYX NNOCKOCTEN:
napannenbHOCTb ABYX NNOCKOCTEH

1. MeToAn4eckne pekoMeHAaUMN K U3Y4EHUI0 TEOPETUYECKOro MaTepuana

Bocnoneayfiteck COOTBETCTBYIOUIMM KOHCIeKTOM U3 Ilpunoxenus 1.

2. MeToaunyeckiue KOMMEHTApUM K PeLLEeHIO 3314 B Knacce
3apauu 1;4; 6 u3m. 5.2 Teopemqécxoi’i YaCTH Nocobus 415 yYaluxcs.

3. MeToauyeckne KOMMeHTapuu K PeLleHuto 3aaay AoMallHero 3agaHua

Obuee 3adanue: 3anauu 2; 3; 5 ua 1. 5.2 TeopeTHueckoit vacTu nocobus s
yualnxcs.

3anatue 14. [1syrpauubiii yron. Yron Mexay AByMmA
NNOCKOCTAMM

1. MeToauyeckue peKOMeHAALUMN K U3YYEHUIO TEOPETUYECKOTO marepuana

Bocnonbayiitecs koHcniektoM u3 [punoxenus 1.

— 34 —

© HMY «HauunoHanbHbIM MHCTUTYT 06pa3oBaHnsa»
© O[]0 «ABepcaB»



2. MeToau4eckue KOMMEHTapUM K peLeHnio 3aaay B Knacce
3anaya 1 u3 1. 5.4 TeopeTHYECKOIt YACTH NOCOOUS /IS YHALIUXCSL.
3. MeToaun4eckue KOMMEHTapum K peLueHnto 3aa4 J0MaLLIHero 3afaHus

Obuee 3adanue: 3anauu 2; 3 u3 1. 5.4 TeopeTnyeckoii yacTu nNocobus s
YYAIHUXCSL.

3ansarue 15. MNepneHauKyNAPHOCTL AABYX NNOCKOCTEN
1. MeToauyeckue peKoMeHAaUMm K U3y4eHUIO TEOPETUYECKOro MaTepuana
Bocnonbsyiitecs koncnexrom us Ipunoxens 1.
2. MeToanyecKne KOMMEHTapUM K PeLLIeHMIO 3aAa4 B Knacce
3apaum 3—5 u3 . 5.6 TeopeTHyeCKoit YacTH MOCOGHS TSI yUAIIMXCSL,
3. MeToauyeckue KOMMEHTapUM K PeLLeHuIo 3aay AOMALLHEro 3afaHus

Obuwgee-3adanue: 3anaun 1; 2 u3 m. 5.6 TeopeTnyeckoii yacTi nocobus aIs
VYAIIHXCH.

3anstue 16. B3aumHoe pacnonoxexue AByxX nnocKocTe
1. MeToauyeckue KOMMEHTapUM K PeLLEHMIO 33AaY B KNacce

3anaun 41,a—6;42,a; 43, a u3 paznena «3anaHus U1 CAMOCTOATENBHOM pa-
60ThI».

41, a.

Kpamxas sanuce sadauu:
a || B, a < o (puc. 39).

lallp—2

ITpednonoxcenue. Obpamenye K MOJEH IOZCKA-
Puc. 39 3bIBAET, YTO HA BONPOC 3a7aYM HAZO AaTh YTBEPAU-
TeJbHbIH 0TBeT. Kak o6ocHoBaTh ero?
Obpawenue x onpedenenusm. Io ycnosuio o || B. Cornacno onpeznee-
HUIO IBYX NapaJI/Ie/IbHBIX MJIOCKOCTEH: o = B MJIM 3TH II0CKOCTH OBIIHX TO-
4ex He umeioT. [T03TOMy PacCMOTPHM yKasaHHbIe ZIBa CJIy4as OTAEIBHO.

o B
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1-ii cayuaii: o = B. B aToM ciy4ae 10Ka3aTeIbCTBO OYEBHIHO:
(a=PB,aco)=acPh; acP=allp.

2-1i cayuaii: 110CKOCTH o M B obuux Tovek He umeroT. [Ipu aTOM BO3-
MOXHBI Pa3/IMYHbIe CIOCOOBI PACCYKIEHHH.

a) Bocnonbayemcst MeTonoM oT npoTiBHoro. lomyctim, uto a ® B. K xa-
KOMY BBIBOJY MOXHO IPHIATH, CIe/IaB 3To AonyueHue? B aTom ciyyae no-
nyyaeM, uTo & ® B. A 310 MpoTHBOpeunT ycnosuio. CrenoarensHo, a || .

6) Bocnosnbayemcst npsiMbiM MeToZIOM. Tak Kak IJIOCKOCTH o M 3 He uMe-
10T OBIIMX TOYEK, TO M MPAMas @, IeXalas B MIOCKOCTH o, He by/eT umeTsb
¢ MIOCKOCTHIO B 061HX Touek. 3HauuT, a || .

B) [TapasiiesbHOCTD NPSIMOM @ U IIJIOCKOCTH 3 MOXKHO NONBITAThCA AOKA-
3aTh, ONIMPAsACH HA NPU3HAK NAPAJIETBHOCTH NPAMOit 1 110ckocTH. B ca-
MOM JleJie, Yepes3 MPAMYIO @ ¥ TOUKy B e mposeseM miockocTs y. ITycrs
b=y NP. o Teopeme 14.1 a|| b. Umeem: (a || b,bcB)=>a || B.

41, 6.

Kpamxas 3anuce 3adauu:
al o, o || B (puc. 40).

lallp-?

Ipednonoxcenue. a || B. Boamoxus! pas-
= JAuuHbIe croco6sl 060CHOBAaHUS 3TOTO
Puc. 40 IIPEANONOKEHNA.

1-ii cnoco6: METOZIOM OT POTHUBHOTO.
Jlonyctum,utoa PB. Torna npsiMas a nepecekaer miockocts B. ITpu atom Ha
OCHOBaHMM TeopeMbl 14,3 MpsiMast @ mepeceyeT U MJIOCKOCTh . ITO MPOTH-
BopeuuT ycsosuo. Cnenosatensto, a || B.

2-1i cnoco6: npAMBIM METOJOM C KCIIOJb30BaHUEM NIPH3HaKa mapai-
JIETTLHOCTH TIPSIMOI M miockocTH. Henmb3st M B MJIOCKOCTH B ITOCTPOMTH
npamyio ¢ || a? Kak npu aTom BOCIIOIb30BaThes ycaoBueM 3anauu? Yepes
NPAMYIO @ ¥ TOYKY A € o poBeieM MIocKocTh yy. Ilnockocts y, mepeceyer
IJIOCKOCTS ¢ TI0 psimoit b || a. lanee yepe3 npsamyio b u Touky B € f npose-
ZIeM TLTOCKOCTD ¥,. OHa nepeceyet miockocTsb P o npsimoii ¢ || b. (TTouemy?)
Torpa Ha OCHOBAHMM TPAH3UTHBHOCTH MapajjleIbHOCTH NPAMBIX:
(a||b,b||c) = a||c. Oxonyarensuniii BuiBOR: (@ ||¢,c < B)=>a||B — caenan
Ha OCHOBAHMH NPHU3HAKA TAPA/LIETbHOCTH MPAMOi H IIOCKOCTH.

— 36 —
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G | Kpamxas sanucy 3adauu:
: | ABCDA,B,C,D, — xyb,
o | M — cepenuna pebpa AA;, AB = a (puc. 41).

P c ' 1) IocTpouTs cevenme Ky6a MAOCKOCTHIO O
Mea, a || AB,C,D.

4 9) P, —?73)_Seei

| A BCDy

—==ip

Puc. 41

Ananus. IlycTb NMIOCKOCTh O MIPOXOAMT Yepe3

TOYKy M u mapanenpHa nmiaockoctd AB,C,D. Kak noctpouthb 3Ty mioc-
kocts? Tak xak a || AB,C,D, To nnockocts AA,B,B nepeceyeT 3TH IIOCKO-
CTH 110 napauienbHeiM npambiM MK u AB,. AHaJIOIrMYHO NJIOCKOCTb
AA,D,D nepeceyer napaienbHble mI10ckocTu o M AB,C,D no napauienn-
HbIM npsiMbIM MP u AD. TouHo Tak xe miuockocts A,B,C,D, nepeceyer 3Tu
IJIOCKOCTH 1o napayyenbHbiM npambeiM KT u B,C,, a miockocThb
DD, C;C — no napannenbusiM npsmbiM PTu DC,. B utore npuxoamum K ce-
AYIOIUM TTOCTPOEHUSAM.

ITocmpoenus: 1) MK|| AB,; 2) KT || B,C,; 3) MP || AD; 4) PT; MKTP — uc-
KOMOE CeveHHe. :

Ycemanoenenue euda ceuenus. Buisicuum un yersipexyronsuuka MKTP,
Tak xax MP || AD u AD L AA,B,B, to MP 1 AA,B,B. Ecoim MP 1. AA,B,B
u MK c AA,B,B, o MP 1. MK.

Kpowme Toro, oyeBunno, yto MKTP — napannenorpamm. C yueToM mpe-

BITYIIErO TosTyyaeM, 4To MKTP — npsiMOyTOMbHHUK.

a2

Buuucnenus. Tak xak MP = a, MK = 5T P, =2a+a=a(2+2).

Tak kak yersipexyronsHuk A; BCD; Takke iBJISETCS IPAMOYTOTBHUKOM, TO

av2
P, T |
Sapeo, a-av2 2
43, a.
Kpamxas sanucw 3adauu:

AABC — paBHOGeIpEHHBII U NPAMOYTObHbII, BA = BC,
| AABC nepernynu tak, uto ABD 1 CBD (puc. 42).

| Hloazats: 1) DA L DC; 2) ZABC = 60°,

T
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Cocmasnenue niana peuwenus.
B cooTsercTBuM ¢ TpeGOBAaHUSIMH 3a-
a4y COCTABJIEHHE ILJIaHa Pa300beM Ha
C IBE YaCTH.

1) Hokaxem, uto DA L DC. B 3ana-
ye TOBOPHUTCSI O TOM, UTO TJIOCKOCTH
Puc. 42 ABD u CBD nepnenankysipHbl. 310
03HAYaeT, YTO OHHU MEePeCceKaAoTCs M0/l
TPSIMBIM BYTPaHHBIM yriioM. Ecau ABYrpanHbIii yros npsaMoi, To ero Jin-
HeitHblit yros Takxe npamoil. Henb3s m atumM Bocnonbsosathea? Otciona
NPUXOAMM K CHEAyIomeMy: a) PacCMOTPHM MPAMOIL ABYrpaHHbIH yros
¢ pebpom BD; 6) Haiizem TMHEIHBIHA YTOJI 9TOTO ABYTPAHHOTO YIJIa; B) NPH-
XOZIMM K BBIBOJY, YTO TOT JIHEitHbIi yroa paBeH 90° ) nmosyyeHHbIi Bbl-

BOJl MCTTO/Ib3YEM JUIst I0Ka3aTeNIbCTBa nepreHnKynapaoctu DA u DC.

2) Mposepum, yto ZABC = ZADC. 3amedaeM, uto BD siBasercs nep-
nenauKyaspom  niaockocta ADC, a BA u BC — HakJIOHHBIMH K 9TO¥ ILI0C-
kocti. [Toatomy yron ABC oproronansHo npoektupyetcst B yron ADC. He
BCTPEYaIMCh JIM HaM PaHbllle 3a/1a4H, CBsA3aHHbIE C OPTOTOHAIbHBIM NPOEK-
tupoBanueM yrnos? (Benomunaem sanaun 34—36.) Kakoii hopmy.noit npu
aToM noas3oBanucek? (ObobuieHHoi hopmynoit Jitnepa.)

B uTOTe NPUXOAMM K C/IEMYIONEMY: a) 3anucbiBaeM obobimenHyio ¢op-
mysty Diinepa; 6) IpuBoIUM 0603HAYEHUS YITIOB B COOTBETCTBHE C 0603Ha-
venusamu popmys ditnepa (LABC =, ZADC=B=90°, LABD=ZCBD =
=y=28=45°); B) BHINOJIHKM TOACTAHOBKY B (hOPMYJIy IaHHBIX BEJIMYHH, Ha-
XO/IMM COS @, 3aTeM Q.

2. MeToaunyeckue KOMMEHTapUK K peLLeHunto 3aaay A0MallHero 3afaHus

a) B

O6wee 3adanue: 3anaum 41, B—x; 42, 6; 43, 6 u3 pasnena «3ananus 17 ca-
MOCTOATEIBHOMN paboThI».
Hndueudyanvroe 3adanue: 3anauv 41—43 u3 pasnena «3ananus s caMo-
cTOATENBbHOI paboThl» (M3 OCTABIIMXCS 32124 ABE Ha BHIOOP).

41, 6.

Kpamxas sanuce 3adauu:
| al||B,Aea Acaallp(puc43).

A 'i Kax pacnosnaraercst npsiMasi @ OTHOCHTEJIbHO
- \ | TLIOCKOCTH o?

Puc. 43

— 38 —
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ITpeononoxcenue. Bricka3biBaeM TPEATIONOKEHHE O TOM, YTO NpAMas a
MPUHANIEKUT TUIocKocTH o Kak o6ocHOBaTh 9T0 npeanonoxkenne?

1-ii cnoco6: Bocnionb3yeMcst peayibTaToM 3aiaum 41, a. Ha ocnoBarum
NIOKa3aHHOTO B 3TOI 3azaue mojyyaeM, 4to a || o. Ecn a || o u npsamas
a ¥ TJIOCKOCTB 0. MMEIOT 001IYI0 TOUKY A, To a < a (cnenctsue 1 us § 4.1).

2-1i cnoco6: MeToI0M OT TPOTUBHOTO. /[oNyCcTHM, YTO 4 & a.

Toraa (a® o, a/|B) = a ® B — no Teopeme 14.3.

9TO MPOTUBOPEYUT YCJIOBUIO: @ || B.

CnenoBaTensHo, a C o.

41,2

Kpamxas sanuce 3adauu:

o U A — JaHHBIE IUIOCKOCTh ¥ TOYKA,

B — mockocTb, MPOXo/ANIas Yepe3 TOUKy A H ma-
pasLTenbHast TUIOCKOCTH ¢,

a — TIpOM3BOJIBHAS MIPSAMast, MPOXOMASANIAs Yepes
TOYKY A M napajenbHas IIocKocTH o (puc. 44).

Puc. 44 | Hoxasate: a c .

3amvicen pewenus. He BcTpeyanach 1M HaM aHalorMyHasi 3agaya? Ta-
Kas e CHTyallHsl MMeJla MeCTO B IIpe/bIyLieit 3a/iaue, TO3TOMY CPa3y MOX-
HO c/le1aTh BBIBOZI O TOM, 4TO a < B. Takum o6pa3om, Bce psiMble, yka3aH-
HbI€ B YCJIOBUH aHHOIT 3a/1a4M, MPHHAJIEXKAT MI0CKOCTH P.

Kpamxas sanucy sadauu:
a||B,aca, bc B (puc. 45).

Kak pacnonaraiorcs npsimbie @ 1 b OTHOCH-
TeJIbHO APYT Apyra?

Puc. 45 3amvicen pewenus. OTBET, 04EBUIHO, 3ABHCUT OT

TOrO, COBNAJAIOT IVIOCKOCTH O M [} MJIH OHH Pa3ny-
Hel. Ecu maockocT o 1 B coBMafaioT, TO NpsAMble @ U b 0Ka3bIBAIOTCA Jie-
KalllMMH B OJIHO} MJIOCKOCTH, a TOTOMY OHM JIH0O nepecekaloTcs, 1ubo ma-
pannensnbl. OcTaeTcs pacCMOTPeTh CIy4ail, KOraa o U f — ABe pa3iuyHble
napanebHble IIOCKOCTH. BhIcKka3biBaeM NMPEANONOKEHHE: B TOM CiIyyae
npsmsele a U b 6o napanensHsl, 160 ckpemusaotces. Kak nokasats aTo
TIpeANooKeHne?

— 39 —
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Obocnosanue, TlycTh @ — NpOU3BONIBHAS NpsAMasi, NPUHALIEKAIASA
IJIOCKOCTH o, b — MPOH3BOJbHAS NpAMasi, MPUHA/JIeXalas MI0CKOCTH P.
UYepes npsamyio a u Touky A € b nposezeM maockocTs ¥. IlycTs niockocTsb
¥ mepeceyeT MA0CKOCTb B 1o npsamoii ¢. ITo Teopeme 14.1 ¢ || a. BoamoxHs!
J1Ba CJIyyas: a) MpsiMasl ¢ COBIIA/aeT ¢ npsimoit b; 6) npsimast ¢ nepecexaet
npsamyio b. B nepsoM ciiyyae npuxoanuM K BeiBoay: b || a. Bo BTopom ciryyae
uMeeM: ipaMast b mepecekaeT NMJOCKOCTb ¥ B TOUKe A, psMast a npuHajie-
JKHUT IJIOCKOCTH ¥, TPUYEM TOUKa A He TPHHAMIeKUT NpsiMoit a. Ha ocHosa-
HWH NPU3HAKA CKpeluBanmxcs npsMeix b — a. Tak kak Bce BO3MOXHBIE
CJlyyau PACCMOTPEHBI, TO B OTHOIIEHUH TIPSAMBIX @ U b MOXHO cAenaTth Bbl-
BOZ: OHM /1160 mapaenbHbl, 1160 ckpemusaloTca. Obvennnss oba ciy-
yasi NapajuIeJIbHOCTH IJIOCKOCTeH o 1 3, IPUXOAUM K 06111eMy BBIBOALY: IIPsi-
Mbie @ U b MOryT nepecekarbcst, ObITh MaPALIETBHBIMI HIIN CKPEIHBAIONIH-
MHCSL.

43, 6.

| Kpamxas sanucv sadauu:
alBa=aNp,
Aea Bea ACco,ACLa,
BDcB,BD1a,AB=6,AC=3,BD=2(puc.46).
’ Haiitu: 1) CD,
[ 2) KOCHHYCHI yIJI0B, 0OpasyeMbIX npsamoit CD
C TJIOCKOCTSIMU o 1 B.

Puc. 46

Cocmasnenue niana peutenus B COOTBETCTBHHU C TPeOGOBaHUAMM 3alaui
pa3o06beM Ha JiBe YaCTH.

1) Bersichum, kak MOHO HaiiTu CD. [l71s1 3TOTO BHINIOIHUM CJIEIYIOIIHE
TIOMCKOBbIE IEHCTBHS: a) MONpobyeM BKJIIOUNTh 0Tpe30K CD B Tpeyrosb-
HUK — JKeJIaTeJbHO NMPSAMOYTOJIBHBIN ¢ BO3MOXHO GOJBIIMM YHCIOM AaH-
HBIX (3T0 MOryT 6bITh Tpeyroabuuku CAD u CBD); 6) BbiGupaeM Tpeyrob-
Huk CBD; B) noka3biBaeM, UTO OH SIBJISIETCS TPAMOYTOIbHBIM; T) HAXOAHM
katet BC Tpeyronpuuka CBD, npusnekasi JUisi 3TOr0 APYTOil MPSAMOYTOJIb-
Hblid TpeyronbHUK BAC; n) nHaxoxum CD kak runoTeHy3y TPeyrojbHHKA
CDB, 3nas oba ero karera.

2) ITocTpoum yroa Mexxay npsimoit CD u nimockocTsio a. Jliist 3Toro ne-
06xoaAuMO M3 TOYKM D Ha MJIOCKOCTD O, IPOBECTH MEPHEHIAMKYISAD, 3aTeM
MOCTPOuThL npoekuuio CD Ha maockocTsb o. Yron mexay npamoit CD u ee
NpOEKLHeNl Ha IIOCKOCTD o ¥ OyzieT yrioM Mexay npsamoii CD u n1ocko-
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CTBIO 0. J17151 3TOT0 BBINIOJTHSIEM CTIEYIONINE IONCKOBbIE AEHCTBHUS: a) BHIACHS-
eM, He Oyaet st DB HCKOMBIM MepIeHAUKYISPOM, IIPOBEAEHHBIM U3 TOUKH D
K n1ockocTH o; 6) Torna CB siBnsteTcst npoekineii CD Ha T17I0CKOCTb o; B) ycTa-
HaBsIBaeM, uTo yroi DCB — uckoMelif; 1) Haxonmum kocunyc yrina DCB.

AHaJIorH4HO ycTaHaBMBaeM, uTo yroi CDA — yron mexy npsimoit CD
¥ nockocToio B. HaxoanM KocHHyC 3TOrO yria.

43, 6.

Kpamxas 3anucw 3adauu:

| alB, AB=aB,

|CDcouCD | AB,

a — paccroanue Mexay AB u CD;

E eB, b — paccrosnue ot Touku E no npsimoit AB
(puc. 47). '

Haiitu paccrosinue ot Toukn E 10 nipsimoii CD.

Puc. 47 .

Cocmasenenue nnana pewenus. 1) HaunsaeM ¢ BBINOJHEHMs PUCYHKa,
YIOBJIETBOPSAIOLIETrO YCI0BUIO 3ana4u. IIpu aToM BeINONHsIEeM cileayiomue
JAeHCTBUSA:

a) CTPOMM NEPIIEHAUKYISAPHBIE TUIOCKOCTH o U B, AB — JMHMIO MX nepece-
YeHHsl, POBOJMM B TLIIOCKOCTH ¢ 0Tpe3ok CD || AB u Bbibupaem Touky E € B;

6) u3 Touku E nposoaum nepnenankynap EE, x npsamoii AB;

B) u3 ToukH E npoBoauM nepnenankyisp EE, k npamoit CD (niumy aTo-
TO TIEePIeH/INKYIsIpa HaJI0 HAHTH);

r) HeOOXOMMO NOCTPOMTH TPEYIONBHUK, B KOTOPOM 0Tpe3ok EE, 6bui
6b1 cTOpOHOi (7St 3TOTO MPOBOMM 0Tpe3ok E,E, ; B pe3y/ibrare nosnyyaem
TpeyronbHuk EE,E,).

2) Ycranapnusaem sun AEE,E,.

IIpeononoxcenue. ITOT TPEYTroIbHUK SIBASETCSA TIPAMOYTOJIBHBIM C IISi-
MbiM yrioM E;. /lns npoBepku 3TOTO MPeAnoiokeHus A0CTaTOYHO J0Ka-
3ath, yT0 EE| 1 o (1pH 9TOM, BeposiTHee BCEro, HeOOXOAUMO YYeCTh, UTO
ol pBuEE LAB).

3) Haxoaum neuspectHsle ctoponsl Tpeyrosnshuka EE E,. Karer EE, us-
BecTeH, oH paBeH b. [l Haxoxaenust runorenyssl EE, 10CTaTOYHO HaiiTH
BTOpOIi KateT E,E, (Mp1 3TOM y4TeM, 4TO MBI e1lie He MT0Jb30BalUCh NepreH-
nukynaspHocteio EE, n CD, napannenshoctbio CD u AB, paccTossHUeM a Me-
Ky napauienbHpiMu npaMeiMu CD u AB).

4] =
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43, 2.

| Kpamxkas 3anuco 3adavu:
alpl=aNBAeca Beb,

AA, L1l BB 1]

AA,=a, BB,=b, AB,=c (puc. 48).

Hatitu: 1) AB;
2) npoexuun orpeska AB Ha niockocTH o u f.

Puc. 48

Cocmasnenue niana pewenus. BeimonHsieM pucyHok, obpamaeM BHUMa-
HHe yYalluXCcsi Ha CBsi3b JaHHOW 3ajauu ¢ 3axayamu 43, 6—s. ITouckoBsie
nefCTBYUS MOTYT OBITh CTEAYIOIIMMHU:

1) kaK ¥ B 1BYX NpeABIAYILIMX 3a/1a4aX, noayyaem, yto AA, L B, BB, L o;

2) cTpouM Ipoekuun oTpe3ka AB Ha NIOCKOCTH o ¥ B — oTpe3ku AB,
1 BA; cOOTBeTCTBEHHO;

3) BeibupaemM TPeyrosbHKK, C HOMOIIBIO KOTOPOro 6yaeM HaXOAUTh OT-
pe3ok AB (nanpumep, TpeyronbHuk ABB,);

4) ycTaHaBJIMBAeM BHJL 3TOTO TPEYTOJIBHHUKA;

5) HaxoaMM HEeM3BECTHBIH KaTeT TpeyrojabHuka ABB;;

6) HaxoznM oTpe3ok AB Kak runmoTeHy3y Tpeyronbinka ABB;

7) 3aMeTHUM, YTO OZIHY U3 MpoeK1uit — AB, — MBI y2Ke HaLLIH,

8) Haxoaum mpoekuuio orpe3ka AB Ha mnockocth B — oTpe3ok BA,
(43 MPAMOYTOILHOTO TpeyroiabHuKa ABA)).

3aunatue 17. Paccronnne

1. MeTtoanyeckue peKoMeHAaUnn K U3y4eHuio TeOPETUYECKOro Marepuana
Bocnonsayiirecs koHcnexTom u3 IIpunoxenns 1.
2. MeToan4eckne KOMMEHTapWUK K peLUeHnio 3aaay B Knacce

3anauu 3; 4 u3 n. 6.4 u 3; 4 u3 1. 6.6 TeopeTHYECcKO YACTH 10COOHA IS yYa-
IHXCH.

3. Metogunyeckne KOMMEHTAPUMN K PELLIEHUIO 3a1a4 AOMALLHero 3ajaxua

3agauu 1; 2 3 m. 6.4 u 1; 2 u3 1. 6.6 TeopeTHYeCKOit yacTH TOCO6H S 1UIA yya-
HHXCH.
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3anstue 18. PaccTosHue

1. Metoauyeckue KOMMEHTapu1u K pelenunto 3aaad B Knacce

3anaun 44—46 u3 pasnena «3aaaHus Wil CAMOCTOATEIbHOM PabOTHI».
44, 2.

X\ —F Kpamxas sanucy 3adauu:
A N\l x, | ABCDA,B,C\D, — xy6 (puc. 49).

Ha noeepxuoctit ky6a HaiiTh MHOXeCTBO ToO-
Y€K, PaBHOYZaJeHHBIX OT Touek A u C,.

Puc. 49

Omuickanue mouex nod6opom. Beibupaem Ha pebpax Kyba HeKOTOpBIe
TOYKH 1 [IPOBEPsieM, PaBHOY aJIcHbI 1 OHM OT Touek A u C,. Tak HaxoasTcs
To4ku X, Xy, X, X, X;, X, KoTOpbie paBHOyAaenbl 0T Touek A u C,.

Obocnosanue. Bocnonbayemest crenyomum hakToM: ecu KaK/blil
M3 KOHIOB OTpe3Ka PaBHOY/AAMEH OT BYX AaHHBIX TOYEK, TO BCE TOUKH
9TOTrO OTpe3Ka paBHOYAaJeHbl OT JBYX AAHHBIX Todek. Ha ocHoBaHMUHM
3TOro (hakta NPUXOAMUM K BBIBOAY O TOM, YTO BCE TOYKH, JIeXKAl[H1e HA CTO-
poHax MHoroyroabHuKa X, X,X, X, X;X,, paBHoynanenst ot Touek A u C,.
CrnenoBaTenbHO, HCKOMBIM MHOXKECTBOM TOYEK SBISETCS IIECTHYTOMNb-
ik X, X,X, X, X X,

Pewenue. Bosbmem cepenuny otpeska AC, — Touky O — U pacCMOTpHM
tpeyronbauku AOX, u C,0X,, AOX, u C,0X,, AOX; n C,0X;..... dTi Tpe-
YTOJTbHMKH PaBHBI MO TpeM cTopoHaM. M3 mx paBeHcTBa cienyer, 4To
ZAOX, = £C,0X, =90°, LAOX, = £LC,0X, =90°, ... . 3T0 0O3HAYaeT, 4TO
npsamsie 0X;, 0X;, OX, ..., npoxoas yepe3 Touky O, nepnenaAMKY/IAPHbI
npsiMmoit AC,. Ha ocHoBanuy pesynbraTa 3agaun 40, a Bce aTH npsaMbie Jie-
KaT B IJIOCKOCTH @, NPOXoJsiiuel yepe3 Touky O M mepneHauKy/IsipHON
AC,. Takum 06pa3oM, Mbl HE TOJbKO A0KA3aJM, YTO MHOTOYIOJbHUK
X, X, X3X X5 X5 ABNSCTCS MIOCKMM, HO M YCTAHOBIJIH, YTO €10 ITIOCKOCTh IPOX0-
T Yepes cepe/inHy oTpeska AC, M epreHIUKyJISIpHa 3TOMY OTPE3KY.

B
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46, a.

D Kpamxas 3anucw 3adauu:
c AABC, ZA =30°, ZB =60°,
. CD — HaknoHHas K miockoctd ABC,
CD 1 AC (puc. 50).
Puc. 50 ‘ Iokasats: CB — npoeximsi CD Ha nnockocts ABC.

Pewenue IIpHUBEJEM B BUIE TabJIHLBL.

YTBepxkaeHus

Ha ocrHoBanuu

1) Tak kak LA =30°u £B =60°,
T0 £B =90%
2) cneposarenbno, CB L CA;

3) Tak Kak npamas AC nepneHau-
KyJsipHa K HakloHHoi CD, o AC
Gyner meprneHANKYJISIPHA U K TIPO-
eKITMH HakIoHHO#H CD Ha 1IocKocTb
ABC;
4) umeem: CB L CA u nipoexuusi CD
TaloKe NepreHauKyspHa k CA, cie-
nposartenibHo, CB coBniagaer ¢ npoex-
uueit HakionHoi CD Ha IUIOCKOCTD
ABC:
5) BeiBoA: CB siBnsieTcs npoeKiu-
eit CD Ha miockocts ABC.,

* TeopeMbI O CyMME YIJIOB TPEyIo/Ib-
HUKZ;

* OINpee/IeHUs TIepITeHANKY ISIPHbIX
NPSIMBIX;

* teopeMs! 11.1 o Tpex nepnenau-
KyJisipax;

* 1.2, 3 ¥ TeOpeMBI O EAMHCTBEHHO-
CTH NePIIEH/INKYJIIPA, U3BECTHOI U3
TVIAHUMETPHH; :

* 1 4,

46, 6.

ZA =30°,

Kpamxas 3anucw 3adauu:
AABC, BD 1 ABC,

4B =60° (puc. 51).

Puc. 51

Hoxazate: CD 1 AC.
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Pewenue.

YrTBepaxaeHus Ha ocHoBaHuH

1) Kak u B 3anaue 46, a, Haxonuym, | « n. 1—2 npeabiaylueii 3agayy;
uyto CB L CA;
2)raxkak BDL ABCu C eABC 10 | , OnpeieNienust POEKIIH DUryphl
CB — mpoexuus HaknouHo CD | cnencTsus us § 4.3;

Ha 1utockocTh ABC; I
3) nockonpky AC nepneHauKyIAp-
Ha npoexuuu CB, 10 AC nepnenau-
KyJIsIpHa M caMOii HakJioHHO# CD;

« teopeMsl 11.2 o Tpex mepneHau-
KyJsipax;

4) sriBom: CD L AC. * .3 |

46, 6.
Kpamxas sanuce 3adavu:
AABC, £C=90°, BD L ABC,AC=a, CB=b, BD = ¢ (cm. puc. x 3aaaue 46, 6).
AD-? '
Pewenue.

YTBepxKAeHHA Ha ocHoBaHuH
1) AB*=AC*+ BC*=a*+b% * teopemsl IIudaropa (u3
AABC);

2) (BD 1ABC uABc ABC) =BD.l AB; * OInpeneyieHuA HpﬁMOﬁ, nep-
NEeHAHKYJIAPHOM IJIOCKOCTH;
L . . 2‘
3) AABD — npsiMOyroJibHbIi; L= .
4)AD=vAB?*+BD*? =+a® +b* +¢* "~ ropees  Lnchemapa: (o
- | AABD).

2. MeToau4eckne KOMMEHTapUK K PeLLeHNIO 3aay A0MaLLHero 3a4aHna

O6uwee 3adanue: 3anaun 47 U3 pasaea «3aaaHus A1 cCaMOCTOATETbHOM pa-
6OTHI».
47, a.

Kpamxas sanucw 3adauu:
AO La,AO=H,AC u AB — HakIOHHBIE K o, 45° — yroJ MeXay HaKJIOH-
| Hoit AC u a, 30° — yron mexxny Hakonuoit ABu a, ZCAB=90° (puc. 52).

|cB—?

== &5 =
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Puc. 52

Pewenue. [lokaxem pelieHus B BHAE CIEAYIOWENH JIOTHKO-CTPYKTYp-
HOit cxemsl (puc. 53):

(AO.LCL; AB, AC — HaKJIOHHBIE K TIJIOCKOCTH ca

v

ICO, OB — npoexunu AC u AB Ha n110cKoCTb al

ZACO, ZABO — yram Mexay HaxnoHHbIME AC n AB 1 nziockocTsio o
AAOC, AAOB — npsamMoyroJbHble

(zAco=45", 24B0=30")

( ACAB — I‘[pﬂMOy[‘OJ]beIﬁ) HAns AAOC: AC*=2H?,

l s AAOB: AB=2H?, AB* = 4H?
(CB=VACT+ AB =2l + 4H" = HA%)
Puc. 53
47,0.
Kpamxas 3anucy 3adauu:

AO Lo, AO=H,ACu AB — Hak/IOHHBIE K O,
45° — yron mexay HakioHHON AC ¥ 0,

30° — yron Mexay HakJIOHHO# AB 1 «,
CB = H+6 (puc. 54).

ZCAB—7?

e
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Puc. 54

Pewenue. Pelienyie noxkaxeM B B CIe/YIOLUIEi] IOTHKO-CTPYKTYPHOI!
cxemsl (puc. 55):

(AOJ.QL; AB, AC — HakJIOHHBIE K TJIOCKOCTH G)

Y

| CO, OB — npoexunn AC u AB Ha n10cKOCTh u|

ZACO, £ABO — yrabl Mexy HakJIoHHBIME AC 1 AB 1 IJIOCKOCTBIO O
AAOC, AAOB — npsaMoyroJbHble

(zaco=45", 2ABO= 30" )

L ,

Hnst AAOC: PA*=2H?,
s AAOB: PB=2H?, PB*= 4H?

I

[ CB? = AC? + AB? j

Pwc. 55

47, 6.

i Kpamxas sanuce sadauu:

|AO Lo, AO=H, ACv AB — Hak/IOHHBIE K O,
| 45° — yrom Mexay HakoHHO# ACH @,

| ZCAB =90°, CB = HV6 (puc. 56).

| LABO—?
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H
C .8
Puc. 56

Pewenue. Peulenye nokaxem B Bujle cieaylouieil Joruko-CTPyKTYPHOI
cxeMsb! (puc. 37):

(AO.Lu; AB, AC — HakJIOHHBIE K IJIOCKOCTH u)

l CO, OB — npoexuuu AC u AB Ha NJIOCKOCTh a}

£ACO, ZABO — yrabl Mex1y HakIoHHBIMUA AC H AB ¥ IJIOCKOCTBIO O
AAOC, AAOB — npsiMoyrosibHble

1

(&CAB - npﬂmoymﬂhﬂblﬁD Aﬁ;ﬂ(é;{f

i

AB=~6H*-2H*=2H1
[_48=Y : |

B npamoyrosistiom AAOB
40=} AB

Puc. 57

3ausaTue 19. PaccTonxue

1. MeToanyeckve KOMMEHTApUK K PELUEHMIO 3ajiay B Knacce

3anaum 48—50 u3 pasnena «3aiaHus AJisi CAMOCTOATENIBHOI paboThbI».
— A8
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50, 6.
B, o

Kpamxas sanuce 3adauu:
ABCDA B,C,D, — xyb6 (puc. 58).

4 D TocTpouTs 0611IMiIt epIeHAUKYIAP, TTepeceKaro-
it cKkpenmBatonyecs npsimoie AA, u DC.

C

/ Henocpedcmeenoe obrapyicenue uckomozo nep-

A D nenouxyaspa. ObpaiaeMcst K pUCYHKY U BBIACHSEM,
Pyc. 58 HeJIb351 JIN 3TOT NepPIeHANKYJIAP HAalTH B «<TOTOBOM»

Buze. 3ameyaeM, uto AD aBnserca oMM HepIeH-

IUKYJIpoM, iepeceKaiomum npsimbie AA, u DC.

Ilocmpoenue uckomozo nepneHOUKYAIPa ¢ NOMOUHI0 06Ue20 AIZOPUMMA.
B uensx 3akpensieHus: HaBbIKOB MPUMEHEHHsl a/ITOPUTMA IOCTPOEHUs 06-
1[ero NepreHAUKYIsApa, NnepeceKalouiero Abe AaHHbIE CKPeLIMBaIoIHecs
IpsIMBIe, BBIIOMHUM CJIeAYIOIHe TOCTPOeHHUS:

1) mpoBeznem uepes npsimyio AB miockocts AA,B,B, mapaienbHyo
JIPyroii cKpeluBaloieiics npsamoi — npsamoit DC,;

2) OpTOrOHANBHO CIIPOEKTHPYEM Ha I0CKOCTh AA B, B HEKOTOPYIO TOY-
Ky npamoit DC — Ttouky C; mosy4uM TOUKy B;

3) uepes Touky B B mnockoct AA,B,B nposeneM npsamyio BA, napan-
nenshyio DG,

4) MOCTPOUM TOUKY nepeceuyeHus nNpsMoit BA ¢ npamMoit AA; — TOUKy A;

5) uepe3 Touky A nposenem npsMyio AD, mapannensHyio BC, npsamas
AD sBRsieTCst ICKOMBIM OOLIIMM TIePTIeHAMKYIAPOM K npsaMbIM AA, u DC,
NepeceKalouM 3TH NPsIMBIE,

ITpumeuanue. Tlpamas BA, KoTopylo nocTpouaH B 1. 2) u 3), ABAsieTcs OpTOrO-
HaJIbHOM npoexumedt psimoit DC Ha nmockocts AAB,B. TIpu atom Mbl npubersiu
K MOCTPOEHMIO MPOEKIMH TOJIBKO OfHOH Touky npsamoit DC Ha nnockocts AA BB
(npoekuyu Toukn C). B HEKOTOPBIX CIIy4asix 3TO 0Ka3biBaeTcs Gojiee yNOoOHBIM.

N

50, 6. CocTaBbTe H pelinTe aHAJIOrHYHbIe 3a4a4H 1S TETPa3Apa.
ITpuBeaem npumMep TaKou 3afayH:

Kpamxas 3anucv 3adauu:
PABC — rtetpasaap, AABC — nipaBU/IbHBIH,
b | PA=PB=PC (puc. 39).

0 Iocrpouts obuiuit neprneHAUKYIAp, Mepece-
Puc. 59 Katomuii npamsie PA u BC.
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3amvicen pewenus. He Bcerna okasbipaeTcst yA0OHBIM pHMeHeHHe 00-
LIero aIrOpUTMa MOCTPOEHHs NePHeHAHKYJIsipa K IBYM AaHHbIM CKPEIH-
BalOIIMMCS IIpsAMBIM. B psaze ciyvaes (koraa a L b) okasbiBaeTCs CpaBHU-
TeJIbHO IIPOCTHIM HOCTPOEHME IJIOCKOCTH, MPOXOAsIeH yepes OAHY W3
CKPENIMBAIONINXCA NPAMBIX H TMepPHNeHANKYIAPHOH KO BTOPOW MPAMOM.
ITycts, HanpuMep, IIOCKOCTD O IPOXOAUT Yepe3 NPSIMYIO a ¥ NepreHnKy-
JIIpHA KO BTOPO# M3 CKPENMBAOIINXCS TPsAMbIX — nipsimoit b. Torzna oue-
BH/IHO, YTO IIEPIIEHAUKYJIAD, IPOBEAEHHEIN U3 TOUKU A = a. ()b K npsAmoii a,
6ynet uckombiM. (Y6eautech B 3TOM U IPUMEHHUTE YKa3aHHbLI IIpHEM IIpu
pellleHNH JaHHOH 3a/1ayun.)

2. MeToAM4eCcK1e KOMMEHTapui K PeLleHmnio 3a1a4 A0MaLLHero 3aaaHus

3anauu 51, a, 6 u3 paszena «3agaHus [Iisi CAMOCTOSTEILHON PaGOThI».

3annarue 20. Paccronxue

1. MeToanyeckue KOMMEHTapUU K PELLEHUIO 3aaaY B Knacce

3anauu 51, B; 52; 53, a 3 pasnena «3anaHus U1 CAMOCTOSITE/IBHON PabOThI».

92, a.
a) D b B +

Kpamxas sanucv 3adayu:

a-=b, CD — obumii nepneHauKyasip K a u b,
C,Aea D Beb DC=AC=BD=d,
AB=2d.

‘ Haiitu yron Mexay npsimpimMu a u b,

Buinoanenue pucynuxa. Ilycts CD —
ob1mnit NepneHANnKyYsp, NepeceKariHii
JIaHHBIe CKpelINBaloNHecs npsiMeie a u b,
OtxmaasiBath 0Tpe3ok CA = d Ha npsAMoit’
@ MOKHO KaK 10 OfIHY CTOPOHY OT TOYKH
C, tak u mmo gpyryio (puc. 60, a, 6). Anano-
THYHO Ha NPSIMOii b MOXKHO OTJIOKHUTH OT-
pesok DB = d no pa3Hble CTOPOHBI OT TOY-
ki D. 3nauuT, 1py pelieHuH 3aa4y He-
06x0AMMO paccMaTpuBaTh ABa ciaydas. Oxun pas Touku A u B Bribepem
TaK, 4T06BI OHM PUHAIENKATH T10JI0XKUTEIbHBIM NIOJIYOCSIM, APYTOii pas —
TIOJIyOCSIM Pa3HbIX 3HAKOB.

Puc. 60

v B s
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JL71st IOCTPOEHMsI Yriia MEXAY CKPelNBAIOIIMMHCS TIPSIMBIMU @ U b ye-
pe3 Touky C rpoBeieM npsiMyio b, mapajuieabHyio npsmMoii b. Yron mexay
TPSAMBIMH @ U b; — HCKOMBILIT YTOJT MEKY AaHHBIMHU psAMbIMU a U b, O6o-
3HaYuM ero OyKBoii . 3ameTnm, yto ¢ < 90°.

3amvicen pewenus. s HaXoxAeHHs yria ¢ HeOOXOAHMO €ro WM
CMEXXHBIH ¢ HUM YroJl BKJIIOYMTb B HEKOTOPBIH TpeyronbHUk. [lis aToro
nposesieM BM || DC, M € b,. Touky M coeunum 0Tpe3kom ¢ Toukoit A. Tem
CaMbIM IIOCTPOMJIH TPeYroabHUK ACM. YoM MexIy npamMbiMu @ v b Mo-
KeT oKazaTbest mbo yron ACM, nubo cMexxHbIi ¢ HUM YTOI.

Hanvrettwuil nouck pewenus. JIns Haxoxaenus yrina ACM MoxHO Boc-
IM0JIb30BATLCS TEOPEMOIl KOCHHYCOB, IpUMeHsis ee K TpeyronsHuky ACM.
ITpenBapuTenbHO HYKHO HailT cTopoHy AM atoro TpeyroibHuka. Kak ee
HaliTn? Beeniem B paccMoTpeHme mrockocTh o= (4, b, ). OueBHAHO, YTO Nps-
mbie DC u BM nepneHankyispHbl 3Toi miockoctH. [loatomy nesecoobpas-
HO 0OPATHTBCA K TpeyroabHuKy BMA, Tak Kak OH — MPSIMOYTOJIbHBII € 13-
BeCcTHO# runorenysoit AB = 2d u xarerom BM = d. Kater MA naxonum u3
3TOTO TpeyronpHuKa 1o Teopeme [Tudaropa.

Cmpyxmypupoeannan 3anucs peweHua:

1)(CDLbub,||b)=CD Lb,;

2)(CDLa,CDL1b)=CDLa=(ab),

3)(CD Lao,BM||CD)= BM L q;

4) (BM La,AMca)= BM 1 AM,

5) no reopeme ITudparopa ua tpeyronsuuka ABM numeem:

MA? = AB? - BM?=(2d)? - d*=3d%
6) no Teopeme KOCUHYCOB u3 Tpeyrojibhuka ACM nmeem:
MA?= CA? + CM? - 2CA - CM cos ZACM =

=3d?=2d*- 2d? cos ZACM = cos ZACM = —%;
orciona LACM = 2—3‘”3;
2n_ =
7 =r—-===
) NO3TOMY @ =T 3 -3

Hannsie paccy:KIAeHHs COXPAHSIIOTCA M BO BTOPOM CJIyyae M NPHBOIAT

K 3TOMY € 3HA4YCHHIO yTJia .

Ilpumeuanue. inorja npsiMble pacCMaTpHBAIOTCA KaK HanpaejeHHbie. B saBu-
2n

3
IIpeanosioxeH1e COOTBETCTBYET ONPECTIEHHIO YIJIa MEK/LY ABYMS CKPEIHBAIOILH-
MHCS NIPSIMBIMH.

b
CHUMOCTH OT Bb]ﬁ()pa HanpaeJjeHHs Ha TIPAMBIX @ U b 1[IoJiy4arcst iBa OoTBeTa: —3~,

= 51 —
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52, 6.

a) D B Kpamxas sanucv 3adauu:

a-b, o, — yroJs Mexy npAMbIMY @ 1 b,
CD — o6muii nepneHANKyIAp K au b,
C,Aea,D,BebAB=m, AC=BD=|.

D=7

Buinoanenue pucynxa. 3ameyaem,
YTO B JaHHOW 3aJaye reoMeTpUyeckas
CHTyallMsi TaKas Xe, KaK U B IIPebiy-
meii. Heob6xoaumo paccMoTpers aBa
BO3MOXHBIX CJIy4as B OTKJaJAbIBaHHH
paBHbix oTpe3koB AC u BD (puc. 61).
lna onpeneneHHOCTH MOJIOKUM, YTO
YTOJI MeXy JaHHBIMM CKPeLIHBAIOIIH-
MHCS PAMBIMH @ U b ectb yron MCE:
ZMCE=q.

3amvicen pewenus. HaxoxneHue ot-
peaka CD cBeneM K HaXOXAEHHIO PaBHOTO eMy OTpe3ka BM.

Buuucnenus. 1-i cayuaii (puc. 61, a). 3 tpeyronpanka A CM mo Teope-
Me KocuHycos HaxoauM AM * = 21? — 217 cos o.. Y13 npaMOyrobHOTO Tpe-
yronsHuka ABM no Teopeme ITudaropa nonyyaem:

BM =\/m* -21*(1-cosa) =\/m2 =202 -2sin2% =\/m2 - 417 -sin’%.

Puc. 61

2-ti cayuaii (puc. 61, 6). B atom ciryyae umeem:

AM?=2[% - 2] cos (180° - a) =212+ 21* cosa =
=21%(1 +cosa) =2[?- 2cos’ 7= 4]?cos?3;

BM=1,m" - 412 -cos2%.
CJT)=J:BM=1,1'?12 —41* -cosz%.

2. Metoguyeckne KOMMEHTapuUM K peLleHnto 3aaa4 AoMaluHero 3afaHus

3agaun 53, 6—r u3 paspena «3agaHus U1 CAMOCTOATENBHOM paboThI».
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3anstue 21. MHororpaxHbli yron
1. MeToguyeckue pekoMeHaaLun K n3y4eHuio TeopeTUyeckoro matepnana
PekoMeHtyeTcs BOCTIONBb30BAThCS KoHCekToM M3 [punoskenns 1.
2. MeToau4eckre KOMMEHTapUK K peLLeHnio 3afay B Knacce
3amauu 1; 2 u 5 u3 n. 7.2 TeOpETUYECKON YacTH MOCOOHS IS yYAIMXCSL.
3. MeToau4eckne KOMMEHTapUM K peLLeHnio 3aaay JoMaLlHero 3ajaHua

Obuwee 3adanue: 3ana4n 3; 4 u3 1. 7.2 TeopeTHUECKON YacTH nocobust s
yYanmxcs.
Huoueudyanvroe 3adanue: 3aaun 8; 9 u3 1. 7.2 TeOpeTHYECKOM 4acTH MOCo6Hst

A yYaluHxcs.
3anaTne 22. MHororpaHHbIi yron

1. MeToanyeckue KOMMEHTapUM K peLLeHuto 3ajad B Knacce

3amaun 54; 55 13 paszena «3aaHus IS CAMOCTOSITeNIbHOM paboThi».

24, a.

P
Kpamxas 3anuce 3adauu:

PABC — TpexrpaHHBI} yroJ,
ZAPB = /BPC = ZCPA (puc. 62).

MoxHo a1 yron PABC nepeceys TJI0CKO-
CTBIO O TaK, YTOOBI B CEYEHHH MOMYYHICS
PaBHOCTOPOHHHUI TPEYTOAbHHUK?

Pewenue. Ha pebpax TpexrpaHHOIO yrja oT
ero BepIIMHBl P OTI0XHM paBHBIE OTPE3KH
PA,=PB,=PC,. Touku A,, B, u C, COEAMHIM OT-
pe3kamu, noxyuum TpeyroasHuk A,B,C,. BeisiciuM, He OyzeT v 3TOT Tpe-
yrojabHuK paBHOCTOpoHHUM. Tak kak Tpeyronsuuku PA,B,, PB,C, u PC\A,
PaBHBI 110 IBYM CTOPOHAM U yriry Mexkay Humu, 10 A, B, = B,C, = C,A,. 3Ha-
4HT, IVIOCKOCTb o = A B C, nepeceKaeT AaHHBIH TPeXIPAaHHbIi YTOJI TAK, YTO
B CeYeHHH MOTYYHIICS PaBHOCTOPOHHUIT TpeyronbHuk A, B, C,. [Toatomy Ha
BOIIPOC 3a/Ia4H CJIelyeT 1aTh YTBePAHTEIbHbIH OTBeT.

Puc. 62
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54, 6.

Kpamxas 3anucv 3adavu:
PABC — TpexrpaHHBIH yrod,
ZAPB=ZAPC=90°,

£BPC =120° (puc. 63).

Moxno nu yron PABC nepecedb MJIOCKOCTBIO Q.
¢ | Tak, yTo6BI B ceueHMH MOJYYHIICS PaBHOCTOPOH-
HUIi TPEYTOIbHUK?

Puc. 63

Iouck pewenus. JonyctuM, 4to TpeyroibHUK ABC — paBHOCTODPOH-
uuit. I[Tycts PA = a, PB = b. V13 paBeHCTBa NPSIMOYTONBHBIX TPEYTOJIBHHKOB
APBwu APC cnenyert, uto PC= PB = b. Toraa 1o reopeme KOCHHYCOB M3 Tpe-
yronbuuka BPC M0HO BbIPa3uTh BC 1 BBISSICHUTH, BOSMOXHO JIM IIPH HEKO-
TOPOM COOTHOILIEHHH MeX Ay b 1 a paBencTBo cropoH AB, AC u BC.

Buviuucnenus. V3 npsiMoyrosibHoro Tpeyronbiuka APB no teopeme ITu-
daropa nosnyuaem, uto AB?= @’ + b’. U3 tpeyroavunka BPC 1o Teopeme Ko-
cunycos Haxomum BC?= b?+ b*— 2b%*cos 120° = 3b% [li1s npoBEpKH BO3MOX-
HOCTH paBenctsBa AB = BC npupaBHsieM KBaJpaTbl ITHX OTPE3KOB:
a? +b? =3b%. Orciona a = bv/2. tak, eciu b 3aaTh NPOU3BOJILHO, A @ 11O-
noxuTh paBHbM b2, T0 AB = AC = BC = b"/3. Cnenosatensto, tpebye-
MOe cedeHHe BO3MOXKHO.

Ipumeuanue. N3-3a npoussossHoro Beibopa otpeska PA, B 3afayax 54, a, 6 wc-
KOMBIX CE4€HH1 MOXCHO NPOBECTH CKOJIBKO YTO/IHO.

54, a.

| Kpamxas 3anuce 3adauu:
PABC — tpexrpaHHBIii yroJ,
ZLAPB=ZAPC=90°,

£BPC = 60° (puc. 64).

MozkHo i yron PABC nepecedb NI0CKOCTBIO O
TaK, YTOOBI B CE4eHNH MTOMYYHICS PABHOCTOPOH-
HHIT TPEYTONMBHUK?

Puc. 64

3amvicen pewenus. BocronpayeMcs NpHeMOM pelileHUs NpeAblAyleit
sagaun. [lonoxum PB = b, PA = a ¥ BHISICHEM, BO3MOXHO JIX HEKOTOPOE CO-
OTHOIIEHHE Mexay a U b, npu kotopoMm AB = BC = CA. O6paTtuM BHUMaHHe

— B —
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Ha TOT (aKT, YTO MCKOMas TIOCKOCTD o I0JDKHA TlepeceKaTh Bce TpH pebpa
JIaHHOTO TPEXTPAHHOTO yIJIa (TLJIOCKOCTH rpaHeii IPH 3TOM MbI HCKJTIOYaeM).

Boruucnenus. Haxomum: AB*= AC? = a*+ b?, BC?*=2b* - 2b*cos60° = b2

Ilns npoBepk# BO3MOXHOCTH paBeHCTB AB = BC = CA npupapHsieM Haii-
nexHsle KanpaTsl AB u BC: a* + b*=b%. Otciona a = 0. B aToM cayyae Touka
A coBnajiaeT ¢ BepIINHOif yria — To4koi P. [110CKOCTh 0. OKaXKeTCsi COBIAB-
e ¢ iockocThio rpanu BPC. CneioBaTesibHO, TIOCKOCTH, KOTOpas mepe-
ceKaeT Bce TpH pe6pa JaHHOTO TPEXTPAHHOTO YIJIa, B JAHHOM CJIyyae He Cy-
IHIECTBYET.

24, 2.
Kpamxas sanuce 3adauu:
PABC — tpexrpannsiii yron, ZAPB = ZAPC=90°,
£BPC = 45° (cM. pHc. k 3anaye 54, B).
Moxno sin yron PABC nepeceyb IJIOCKOCTBIO O, TaK,

yTOGbl B CEYEHHH MONYYHMJICH PABHOCTOPOHHHI Tpe-
YrONBHUK?

Pewenue. Haxonnm: AB*= AC* = a’+ b BC?= 2b*— J2b%. JLns nposep-
KH BO3MOXHOCTH paBeHCTB AB = BC = CA npupasusiem AB? u BC*
a*+b*=2b*- J2b*.
Orciona @’ = b? - ¥2b% = b*(1 — +/2) < 0, 4TO HEBO3MOXKHO.

CrenoBatebHO, B JaHHOM CJIy4ae TPEXIPaHHBIH YIOJ HEMb3s IMepeceyb
IIOCKOCTBIO TaK, YT06bI B CEY4€HNH IOYYHICS PABHOCTOPOHHMIA TPEYTOMBHHUK.

53, 6.

P

Kpamxasn sanuce sadauu:

PABC — tpexrpaHHuslit yroi,

ZAPB= ZLAPC,

ZA{B;C; — nuHeliHbI! YroJ ABYTPAaHHOTO
yrna ¢ pebpom PB,

£A,C,B, — nuHeitHbIii yrom AByrpaHHOTO
yrna c pe6pom PC (puc. 65).

ﬂOKaBaTh: AAiBi(:, = AA}CQBZ .

— 55 —
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O6paTM BHUMaHKe Ha TO, uTO yroi A, B, C; MOXHO paccMaTpHBaTh KaK OpTO-
TOHA/IbHYIO TTpoeK1Mio yr/ia A,PC,. IToaToMy BO3HMKAeT NpeookKerue 06 uc-
NOJTB30BaHMH 0600IIEHHOM (hopMyJTBl Ditnepa (cM. 3anayy 36,a). B camom nene:

cos £ZA, PB, —cos £B, PA; cos £B, PC
ZA.B & 1 2 1 1 1 1 .
e L sin ZB, PA, sin ZB, PC,
cos LA PB, —cos £C, PA,cos £C PB2
sin £C, PA, sin£C,PB,

Tax kak £A,PC, = £ZA,PB,, £B,PA,= £C,PA, (10 ycanosuo), £BPC, =
= £C,PB, (uMeeM JIeJI0 C OIHUM YTJIOM, NTO-pa3HOMY 0003HaUYeHHBIM), TO
IpaBble YaCcTH 3allMCAHHBIX paBeHCTB paBHbl. [ToaTomy

cOos AAI.BI Ci = CO0S 4A1C2.32:> ZAI‘BICI = AAICEBE .
53, 6. '
Kpamxas 3anucw 3adauu:
PABC — tpexrpaunsiii yroi, ZAPB = ZAPC = 90° (cm. puc. k 3anade 53, 6),

ZAB,C, — nuHeiinbIii yron iByrpaHHoro yria ¢ pebpom PB,
£A,C,B, — nuueiiHblit yron geyrpasHoro yria c pebpom PC.

ﬂOKaBaTh M]BI C] = £A1CZBQ = 900.

cos ZA,C,B, =

3amvicen pewenus. Ita 3afaya ABASETCS KOHKPETH3AlMeH NpeAbIy-
uteit. [l ee pemenus: Bocrnosb3yeMcs obobmennoit Gopmynoit Jitnepa.
Tak xak £A,PC,= £BPA,;=90°, 10 cos ZA,PC,=cos £B,PA, = 0. IToatomy
cos ZA,B,C, =0, cos £A,C,B,=0. Otciona £LAB,C, = £A,C,B,=90°.

2. MeToanyeckne KOMMEHTapuy K peLleHunio 3aay AoMallHero 3afaHusa

3anaun 56; 57 u3 paszena «3amanusi /U CAMOCTOSITE/TbHOI PabOThI».
56, a.

Kpamxas 3anuce 3adauu:
PABC — TpexrpaHHbI{ yroJL.

HaiiTn reoMeTpHyeckoe MECTO TOYEK, pac-
IIOJIOKEHHBIX BHYTPH yIJIa M paBHOYyIa-
JIEHHBIX OT ero rpaHeit.

Bcnomozamenvnas 3adaua. Ilycts pan asyrpausbii yron MPAN
(puc. 66, 6). llonynaockocts QPA c rpanuneii PA, nensias AByrpaHHbIN
yroJ Ha iBa paBHbIx yriia MPAQ u QPAN, na3biBaetcsi 6uccexmopoi nony-
nrocxocmyvio nByrpanHoro yria MPAN. JlokaxuTte, uto GHcCceKTOpHAs 1MO-

e
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JIYILIOCKOCTb ABYTPAHHOIO YIJIa SIBJISETCS TeOMeTPH-
YeCKHM MECTOM ero BHYTPeHHMX ToYeK, paBHOY/AJeH-
HBIX OT FpaHeil JaHHOTO ABYTpaHHoro yria. (/lokaxure
CaMOCTOSTEJIBHO.)

Pewenue ocroenoii 3adaqu. Ilycts o — Guccek-
TOPHasl MOJIYTJIOCKOCTh ABYTPAHHOTO yria ¢ pebpoM
PA (cM. puc. 66, a), B — GuccexTopHas MOJYIIOC-
KOCTb JAByTpaHHOro yria ¢ pebpom PB, [= o ) B. Pac-
CMOTPHM YacTh NPAMOIL /, pacnoNoXKeHHY0 BHYTPH
TpexrpanHoro yraa, — ay4 PO. Ilycte OH L PAB,
OT L PAC, OK L PBC. [lokaxeM, uto OH=0OT= OK.
OTH PaBEHCTBA [ICIICTBUTEIbHO UMEIOT MECTO B CHILY
CBOMCTBa TOYEK OMCCEKTOPHBIX MOJYILIOCKOCTEN
o u B. Ecnu ke HekoTopas Touka X He JT€KUT HA Jiyue
PO, o ona He 6yneT npuHaIe)ath 1160 61CCEKTOP-

Puc. 66 HOM TIOJIYTIZIOCKOCTH @, 160 GUCCEKTOPHOM Toy-

IUIOCKOCTH 3, 2 3HAYMUT, He Oy/IeT paBHOYAAIeHA Jaxe

OT ABYX Kakux-Tub0 rpaHeil TpeXrpaHHOTro yria. 3HAYMT, TOUKH ayvya PO

HpeACTaBAAIOT OG0 reoMeTpUYeCcKOe MECTO TOYEK, PACIION0XKEHHbIX

BHYTDU TPEXTPAHHOIO YIJIA U PABHOYAAJIEHHBIX OT €ro rpaHeil. 3aMeTHM,
yro ny4 PO HasweiBaetcs buccekmpucou mpexepannozo yzra PABC.

36, 6.
P

| Kpamxas 3anucv 3adauu.
PABC — tpexrpanHslit yroa (puc. 67).

Haiiti reomerpuyeckoe MeCTo TOYEK, PaCIONOXKEHHBIX
BHYTPHM YTJIa U PaBHOY/IAJICHHBIX OT ero pebep.

Samvicen pewenus. Cpasy MOXKHO HAWTH TOYKHM IPaHH
APB, paBHoynanennsie ot pebep PA u PB (puc. 67). i Tou-
Puc. 67 K1 obpaayior 6uccekrpucy yria APB — nyu PK. Tlycts Te-
Tiepb oL — IJIOCKOCTB, IpoXojisiias yepe3 PK 1 nepneHnky-
JsipHas rpaiu APB. HeTpyniHO YCTaHOBHTB, YTO TOYKH 3TOM ILIOCKOCTH PaBHO-
ynanenst ot pebep PA u PB. AHanOrHYHO MOXHO paceMoTpeTs buccexrpucy PT
yraa BPC 1 1ockocTs 3, IPOXOZISIILYIO Yepe3 3Ty OMCCEKTPHCY M NepIeHInKy-
nsipHyio rpanu BPC. Ilycts p = a () B. MOXHO BbICKa3aTh NMpENOJIOKEeHHe
0 TOM, YTO TOYKH NIPSIMOIA p, PACTIONIOXKEHHbIE BHYTPH TPEXTPAHHOTO YIJIA, TIpefi-
CTaB/SIOT co60i HCKOMOe reoMeTpuyeckoe MecTo Touek. Kak 060cHOBaTh 910
TIPEATIONOXKEHHE?
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FEOMETPUYECKWUE NOCTPOEHUA

ji

ju
=
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3anatue 23. BooGpaxaembie (yCNOBHbIE) NOCTPOCHHUSA
1. MeToqu4eckue peKOMeHAaLMK K N3y4eHnIo TeOpeTM4ecKoro marepuana

Bocrnonbayittech KoHcekToM 13 IIpunoxenns 1.
2. MeToaunyeckue KOMMEHTapUK K PeLLIEHUIO 3aa4 B Knacce
3anaun 4: 5 u3 11. 8.2 TeopeTHYECKON YacTH MOCOOUA IS yUalIHXCS.

3. MeToan4ecKne KOMMEHTApUM K PeLLeHUIO 331y AOMALLHEro 3afaHus

O6uee 3adanue: 3anaun 58 U3 pasziena «3a1aHus /IS CAMOCTOATEbHOM pa-
6OTBI».

Hnousudyanvroe 3adanue: 3anaun 59; 60 u3 pasnena «3ananus s caMmo-
crosiTeTbHO# paboTh» (J1BE 3a/1a4M Ha BBIOOP).

39, a.

Kpamxas sanucy 3adau:

A, a || o, m — 3anaHHas 1IMHA OT-
peska.

I[IpoBecTH uepe3 TOUKy A npsaMyio ¢
TaK, YTOOBI ee OTPe3oK, 3AKITI0YeH-
HBIIT MEKILY @ ¥ o, UMEJ JUTHHY .

Ananus. JlonycTuM, YTO MCKO-
Mmas nipsimasi ¢ (puc. 68, @) noctpoe-
Ha: OHa TPOXOIMT Yepe3 TOUKy A

Puc. 68 ¥ OTPE30K ee, 3aKII0YeHHbIH MeX-

Ay TPSIMOM @ U TIJIOCKOCTBIO O, pa-

Ben m. Kakumu coiicTBamu obiafaet npsmas ¢, KOTOPHIMH MOXHO ObLIO
GBI BOCIIOJIb30BATLCS MTPH €€ MOCTPOeHHH? 3aMedaeM, 4TO HCKOMas psiMast
€ I0JDKHA JIeXaTh B 1ockoctu B = (a, A). Tak kak m10cKocTh 3 IPOXOAUT
yepe3 NMPAMYIO @, TIAPAJUIETbHYIO MJIOCKOCTH @, TO JIMHUS NepeceyeHus
TI0CKOCTel 0L ¥ B — npsAMas b — napauiesbia a. [T03ToMy 0TPe3oK pAMOi
¢ 3aIaHHOM JTHHBI M AOJKEH BbICEKAThCS Ha MPAMOIi ¢ IByMs NMapaljiesb-
HBIMH NIPAMBIMH @ 1 b. 3azaya cBes1ach K NIAHUMETPUYECKOM: B IITIOCKOCTH
B maHbI TOuKa A U [iBe MapasiyieabHble PAMble @ U b; Tpebyercs uepes TOUKy
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A TIpOBECTH TIPAMYIO ¢ TAKMM 06Pa3oM, YTOGBI OTPE3OK 3TOH MpsMOii, 3a-
KJIIOYeHHBIH MeX1y NPAMbIMH a@ U b, iiMen 3anannyio aauny m. st aToro
BHayaJIe MOCTPOMM HEKOTOPBIi 0Tpe3ok KM = m, KOHIIbI KOTOPOTO JIeKaT Ha
NPSIMBIX @ 1 b; 3aTeM Yepe3 TouKy A npoBezieM PAMYIO ¢ napaiesHo KM.

ITocmpoenus: 1) = (a, A); 2) b=aNP; 3) Kea; 4) okpyxnocts (K, m);
5) M=(K,m)b; 6) KM; 7) c || KM, Aec. TIpamast ¢ — uckomasi.

Aoxasamenbcmeo MOXHO PEJUIOKHTD YYAUIMMCS IPOBECTH CAMOCTOSITENTBHO.

Hccredosanue. 1) a) Ilycts nnockocTsb P TOUKoi A 1 npsAMOii a 3agaercs
eIMHCTBeHHbIM 06pa3oM (A ga 1 B ® a). OTBET 3aBHCHT OT umcIa OBIHX
ToueK y okpyxHocTH (K, m) u npsamoii b. ITpu m = h 3ana4a uMeet oa1HO pe-
mieHne, npu m > h — n1Ba, npu m < h — pemenwii et (h — paccrosne MEXKy
napajielbHbIMH TPSIMBIMH @ 1 b);

6) ectn A € a,a a.(puc. 68, 6), To TakKe MPUXOAMM K TPeM BO3MOXHO-
CTSM, aHAJIOTHYHBIM IPEBILYIIHM;

B) eciu A ¢ a, a < o (puc. 68, e), To, yuutsiBas, uto m > 0, NPUXOTUM
K BBIBOZY 00 OTCYTCTBUY pelIeHHs;

r)eciu A ¢ a, a ¢ o (puc. 68, 2), To 3aKaua MOXKET He UMeTh peleHus
(B 9TOM CITyuae paccTosIHME MEXITY NPAMOIA @ H ILIOCKOCTBIO o GoJibwe m),
MMETb OJHO pelleHne (MPH YCJAOBMH, YTO PACCTOSHHE MENIY TpPAMOi
@ W TUIOCKOCTBIO O PAaBHO 7), UMeTh GECKOHEYHOE MHOXKECTBO pemieHHMil
(B 3TOM CITyyae paccTOsIHIE MeXy NPSMOIT @ ¥ ITIOCKOCTBIO ¢ MEHbIIIE m).
Menee oueBnnen nocentuit moxcayyait: HeOGXOANMO 3aMETUTD, YTO MOYK-
HO TPOBECTH GECKOHEYHOe MHOKECTBO MJIOCKOCTell B, B KakIoH U3 KOTO-
PBIX HaiifleTcs ucKoMas npsimasi c.

2) a) Ecan ntockoet B u a OKaXYTCSl pa3INnYHBIMH MapaiiebHbBIMH
MJIOCKOCTSMH, TO 3a/1aya He MMEET PelIeHUS;

6) ecai nIocKocTH P ¥ 0L COBMAAAIOT, TO JTI06AS npaMas ¢, NpoxXoasAIas
yepes TOUKY A M nepeceKaionias na0CKOCTh o, M0 CKPEIHBAETCS ¢ mnps-
Moii a, 1ubo nepecekaet ee B Touke A. B atux Clyyasx pelieHUs HeT.

59, 6.

1' Kpamxas sanuco 3adauu;

a®a, 0 ¢ a, O ¢a (puc. 69).
! I[Iposectu yepes Touky O npsamyio XO Tak, 4To6bI ee
| otpesok XY, 3aK/OueHHBIH MEXAY @ ¥ o, AeMUICH
‘ Touyko# O nomonam.

Ananus. lonyctum, uto Hekomast npsimast XY mocTpoena: oxa MPOXOJTUT
4Yepe3 fanHyio 104Ky O u ee 0Tpe3ok XY, 3aK/IIOYEHHBIH MeXy mpsMoii
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d U TIJIOCKOCTBHIO O, B TOYKEe 0 JIETHTCA TTOMOJTIaM.
Kakumu cBoiicTBamu obazaer uckoMast npsiMas
XY? Ilpexne Bcero, B Kakoit MJIOCKOCTH OHA pac-
nosaraerca? 3ameuaeM, yTo npsiMast XY no/pkHa
npHHaanexaTh miockoctH B = (a, 0). [Inockoctn
o | B, nMest 061IYIO TOYKY, IlepeceKyTCs M0 HeKo-
Topoit mpsaMoit b. Vckomas npsiMas, mepecekas
IUIOCKOCTB @, iepeceyeT npsaMyio b B touke Y. 3a-
Jlaya CBeJIACh K TITAaHUMETPHYECKOH: B IMIIOCKOCTH
B man yron BAC u touka O, He mpUHazIeKaIIas
CTOPOHAM 3TOro yria; TpebyeTcst yeped Touky O NPOBECTH NPSAMYIO Tak,
YTOOBI €€ OTPE30K, 3aKIIOUEHHbIH MeXKTy CTOPOHAMH YTJIa, AeJTUJICS TOUKOI
O nononawm. JLnis peiieHus 9T0#t 3a1a4u 10CTaTOUHO Yepe3 Touky O nposec-
™ npsimyio OK|| AC, ot nonyuennoii Toukn K Ha nyue KB 0T10%HUTb OTpe-
30k KX = AK. IIpsimast XO — uckomast.

Iocmpoenus: 1) B=(a, 0);2) AC=aNP;3) OK || AC; 4) K= OKNAB;
5) KX = AK; 6) XO — uckomas npsimas.

Hoxaszamenvcmeo. Vicxons u3 noctpoenwuit, nonyyaem, uyto OK — cpen-
HsA MMHUA Tpeyronbuuka AXY, a snauur, X0 = YO.

Hccnedosanue. Tloctpoenne 1I0CKOCTH B BO3MOXKHO BCErza, MpuYeM
eIHHCTBEHHBIM 06pa30M. COOTBETCTBYIOH.IHS NITaHUMETpHYeCcKas 3ajava,
peliaeMas B IIJIOCKOCTH, BCerla MMeeT eIMHCTBeHHOe pelreHue. [Toatomy
JaHHAas 3a71a4a BCET/la HMEET PellleHHe H OHO — eIMHCTBEHHOE.

59, 2.

Puc. 69

Kpamxas sanucwy 3adauu:

A
\ B A ¢ o, B ¢ o, Au Biexar rno ofiHy CTOPOHY OT @.

[
| TTocTpouTs Ha IOCKOCTH O TOYKY X TAKYIO, YTO-
| 651 cymma AX + XB okasasach HaUMeHbIIIEi.

Ananus. [lomyctum, uto uckomast Touka X € o
IOCTPOEHA U J7Ist Hee BBIMOJIHseTCS TpeboBaHue:
cymma AX + XB aBnsiercs HauMensbIneit (puc. 70).
BrisicHuM, KakUMH cBOMCTBaMM obaiaeT ToY-

A ka X. O6paTuM BHUMaHHe HA AHAJIOTHIO C TJIAHU-

Puc. 70 MEeTPHUYECKOif 3a1aueif: B IJIOCKOCTH MO OIHY CTO-

POHY OT IpAMOIi a HaxoaATcs Toukn A u B; Tpeby-

eTcs Ha NpsAMoit a HaliTu Touky X Takyro, uto cymma AX + XB oka3sbiBaeTcs
HaMMeHbIIIeH.

|
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ITonbiTaemes BrmounTh 0Tpe3ku AX u XB (Mu paBHBIE UM OTPE3KH)
B HEKOTOPGIi1 TpeyronbHuK. Kak 1 npu pelreHuy niiaHUMeTPUYECKOI 3aa-
un, npoBeneM AA, L o u otnoxum otpesok OA,, pasusiit OA (O — Touka ne-
peceueHus npaMoit AA, u mnockoctu o). VI3 paBeHCTBa NIPAMOYTOJBHBIX
TpeyronbHHuKoB AOX u A,0X cnenyert, uto AX = A, X. HepasenctBo Tpe-
yronbHuka (mpuMeHsieM ero K TpeyrojibHUKY A, XB) moackasbiBaer, 4to
cymma AX + XB 6yner HanMeHbIei, €CIM TPEYTONBHUK «BBIPOAUTCAS B OT-
Pe3oK, T. e. Touka X OKaxeTcs Jexaluei Ha orpeske A,B. Otciona Touka X
HaXOHUTCS KaK TOYKa nepeceyeHns oTpe3ka A,B ¢ MI0CKOCTHIO .

OcTanoch yTOUHHTH, KaK MOXHO IIOCTPOUTH TOYKY IEPECEYeHUsI OTPES-
ka AB v mitockocTH o. [{7151 3TOTO 10CTaTOYHO TOUKY X MOCTPOUTD KaK TOY-
Ky nepeceyerus otpe3ka A,B c npsmoii a = A;ABNa.

Hocmpoenua: 1) AA; L a; 2) OA, = OA; 3) A\AB; 4) a=AABNw;
5) X=ABNa. Touka X — uckomas (cm. puc. 70).

Hoxasamenvcmeo. [lonmycTuM, YTO B MIOCKOCTH o U1t TOYKH Y # X cym-
ma AY + YB menbie cymmsr AX + XB. PaccMoTpuM Tpeyronbhuk A, YB. Ha
OCHOBaHWM HepaBeHCTBa TpeyronbHuka A, Y + ¥YB > A B. Otciona, yuuThi-
Baf, uT0 A Y=AY,AX+ XB=A,X+ XB, nonyyaeM AY + YB>AX + XB. 3ua-
YHT, LTS TOCTPoeHHOH Touku X cymMma AX + XB sBisieTcss HauMeHblIIeid,

Hccnedosanue. YkasanHble TIOCTPOEHHUS BHITIOTHHMbI BCEIZA M PUBO-
JIAT K eIMHCTBEHHOMY pe3yabTaTy. [loaToMy 3amaya Bcerna UMeeT eHHCT-
BEHHOE pelleHHe.

3anatue 24. MapannensHasn npoexuus

1. Metoauyeckue pekoMeHAALUMN K U3Y4EHUIO TEOPETUYECKOro MaTepuana
Bocnonesyiirech koncnextom u3 [punoxenus 1.
2. MeToamn4eckue KOMMEHTapUM K PELLEHUIO 3aaay B Knacce

3anaun 1—3 u3 1. 9.2 TeopeTHYECKOI YACTH TOCOOHS ISt YHAIIMXCAL.
3anaum 61, a, 6 u3 paszena «3anaHus 11 CAMOCTOAITETLHOM PaBOTHI».

61, a.

Kpamxas sanucw 3adauu:
AABC — npoexnus paBHobenpenHoro AA'B'C',
AC u AB — npoeKIHH ero paBHbIX cTOpoH, M'e A'B (puc. 71).

[TocTpouTh TPOEKIMIO MePNeHANKYIsIpa, TIPOBENEHHOTO U3 TOUKH M’ Ha
BC.

wu By
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B m, A Pewenue. [lyctb Tpeyronsuuk ABC aBnsercs

C npoekuueii paBHOOEIPEHHOro TPeyroJibHHKA

M A'B'C, A'B' = A'C'. Touka M'eA'B'. IIposenem

BHayaJle HEKOTOPble PACCYXAEHNS, CBA3aHHbIE

¢ opurunanoMm — tpeyronbHukom A'B'C'. Tlep-

A neHAUKYAsAp 13 Touku M’ k B'C' MOXKHO IpOBeCTH

Puc. 71 TakuM 06pa3oM: BHAYae POBECTH BBICOTY A'A

(oHa siBNSIETCS OMHOBPEMEHHO M MENHaHOH Tpe-

yronbuuka A'B'C' ), 3aTem uepe3 Touky M’ mposectn npsimyio M M| na-

pamnensno A’A/. Ilpsamas M'M{ nepnennuxynspua B'C'. Menuana

TPeyroJbHHUKa TIPH TapajiieNbHOM MPOEKTHPOBAHUH NMEPEXOAUT B Mefla-

ny. [TapanyesbHOCTh MPSIMBIX TIPH 3TOM TPOEKTHPOBAHHH TaKXKe COXpaHs-

etcs. [10aTOMy ecii Ha NPOEKILMH MOCTPOUM MelinaHy AA, TpeyrojbHHUKa

ABC, a 3ateM yepe3 Touky M nposezieM nipsimyio MM, napannensto AA,, To

MM, 6yneT WcKOMO#i TIpoeKITHeli HepreHHKYIsIpa, TPOBENIEHHOTO U3 TOY-
xu M k cTopone BC.

IMpumeuanue. O6LIYHO PUCYHOK, NIpeAcTaBAAOMMi durypy-opurntan 6es uc-
KaxkeHus1, He npuBoaAT. Yame obpalieHne K OpUriHany NpoBOAAT MblceHHo. He-
o6xoMble IOCTPOEHNSA POBOASATCSA CPa3y B NJIOCKOCTH NpoeKuuii Ha purype, AB-
nsmouleiicsa npoekiueil GUrypbl-opuruHaa.

3. MeToan4eckne KOMMEHTapuu K peLleHWio 3aaay foMaLIHero 3aaaHua

Obwee 3adanue: 3ana4u 5—7 U3 TEOPETUYECKON YaCTH NOCOGHSE /IS YHAITXCSL.
Hnousudyarvrioe sadanue: 3anaum 61, B, r U3 panena «3aiaHus IS CaMo-
CTOATENbHOMH paboThI».

61, 2.
P

Kpamxas 3anucw 3adauu:
PABC — usobpaxenue nupamuasl, PO — ee BbicoTa
(puc. 72).

C‘ SIBasiercst /M 310 H300paKeHHe NOTHBIM?

Pewenue. JIns oTBeTa Ha BOIPOC 33/1a4H HEOOXONMMO
BBISICHHTB, MOHO JIM [JIS1 KXKAOH TOYKH JIAHHOM NMpaMK-
bl TIOCTPOUTD ee MPOEKLUI0 Ha HEKOTOPYIO ILIOCKOCTD,

Puc. 72 MPUHATYIO B KadecTBe OCHOBHOI. IIpuMem 3a oCHOBHYIO
IJIOCKOCTD (TLIIOCKOCTB MPOEKIIKiA) iockocTh ABC, 3a HanpaB/ieHHe TPOEKTH-
posanust — Hanpasienue PO. Eciu Touka X nexut B mwiockocti ABC, 1o ee
npoexuyeit 6yzer oxna cama. Eciiu Touka Y npunazuiexxut 6okoBoMy pebpy (Ha-
nipuMep, Y e PA), To nipoekius Touky Y Gyzer nexats Ha otpeske OA, ABsio-
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meMcs npoekiueii pebpa PA. JLna noctpoeHnst TOUKH Y, I0CTATOYHO NPOBECTH
npsimyio YY, napasuiensto PO. Y, = YY1 OA — npoekuust Touky ¥ B yKasau-
HOM Harnpasienun. Ecim Touka Z nexur Ha rpauu (Hanpumep, Z € PAC), To
B 9TOH rpaHH IPOBOMM 0Tpe30K PT, poXo/IsiMii yepes TOUKY Z, CTPOMM OTpe-
3ok OT, koToplii iBsieTCs npoekuueit orpeska PT, nposoaum ZZ, || PO v nory-
yaeM Touky Z, = ZZ, (1 OT — npoexuuio Touku Z Ha mnockocts ABC B Ha-
npassenuu npoektuposanus PO. [liis 3aBepiuerus paccyxieHuit HeoOXoaumo
B3ATH €llle BHYTPEHHIOW TOYKY IHpaMu/bl U YOIUTHCS, YTO VIS Hee TaKKe
MOJKHO NOCTPOMTB NPOeKIHIo Ha ockocTh ABC B Hanpasienun PO (Bbinos-
HHTE 3TO CAMOCTOSITEJIHHO). '

3anatue 25. U3obpaxenue churypsol. MocTpoexue
n306paxeHun NNockux uryp
1. MeTtoanyeckve peKOMeHAAaLMN K U3Y4eHUIO TEOPETUYECKOro MaTepuana
Bocnonbayiitech koHcnexToM n3 [Ipunoxenns 1.
2. MeToAM4YecKne KOMMEHTApUU K PeLUEHUIO 3a/lay B Knacce
3azaun 1—4 u3 n. 10.2 TeopeTnyeckoii YacTH OCOOHS A/ y4YAl[UXCS.
3. MeToauyeckue KOMMEHTapu K peLLeHmnio 3aay AOMALLHEro 3aaaHus

Obuwee 3adanue: 3anaun 62 u3 paszena «3anaHus 17151 CAMOCTOSITEIbHOM pa-
GOTEI».

Hndusudyanvioe 3adanue: 3anayv 63 u3 pasziena «3aaHisi U CAaMOCTOSITETb-
HO# paboThI».

62, a.

<7 c Kpamxas sanuce sadauu:
\Fv | Ilapannenorpamm ABCD — mpoekius
PK | kpanpara (puc. 73).

| [IOCTPOMTD POEKLIMIO OKPYKHOCTH, BITH-
T | caHHOlt B KBaJpar.

Pewenue. ObpatMcs K OpUrHHaTy (puc.
73, 6). Ilycrs B xBanpar A'B'C' D’ Biicana OK-
pyHOCTh. TOYKH KacaHusi OKPYKHOCTH
U KBaJIpaTa sIBJISIIOTCS CepeANHAMU CTOPOH
kBazpaTa. [103TOMy MX IPOEKIIMH HAXOAATCS
Kak Cepe/IMHbI COOTBETCTBYIONINX CTOPOH Na-
pannenorpamma ABCD (puc. 73, a). VTak, ye-
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hipe Touku M, K, P n T uckomoro ajuvnica Haiizient. [TocTpons etrie yeTbipe €ro
Touxy. JIJIs 3TOro 3aMeTHM, YTO CPAaBHHTEJIBHO IIPOCTO MOCTPOMTD IPOEKIHIO
Touku X ', KOTOpas IOJIyYaeTcs [pH repeceyeHit otpeska A'P’ ¢ OKpYXHOCTBIO.
[Tposenem syu T'X ', niepeceKaloniii CTOpOHyY Kpaspata B Touke Q. Harysiano
BUIHO, yT0 Q' — cepemua otpeska A'M . Y6enmmces B aTom. [l1s1 57010 paccMoT-
pum Tpeyroabaukyn T'X A’ u P'T'A’. Ouu npsimoyrouibhibie (yron T'X'A" — nipsi-
Moii, TaK Kak TpsiMbIM siBJisercst yrot T 'X 'P' — B CIJIy TOIO, 4YTO 3TOT Yol
BIIMCAHHBIIT M OTTMPAETCS Ha IMAMETP OKPYXKHOCTH ). B 0TMEUYeHHBIX TPeyTOJIbHHU-
Kkax yron A’ ssisiercs o6umM. CreloBaTeIbHO, IPYTHE OCTPBIE YTJIBI ATHX TPe-
yroisHukoB Takxke pasus: ZA'T'X' = £T'P'A'. Toraa npsMoyroibHble
tpeyromsumicu T P'A"u A'T'Q’, umest pasbie ocTpbie yrbl T'P'A'n AT'Q’, mo-
n06HbL. W3 1x nono6us clieyer, YTo ecii B OJIHOM M3 HUX (B TPEYTOJIbHHKE
T'P'A’) xatet T'A’ B 2 pasa menbiue karera T'P’, T0 1 B ApYTOM (B TPEYIOIbHHKE
A'T'Q") xarer A'Q’ 6yner B 2 pasa Menbiue Kateta A'T", a 3HauuT, 0Tpe3ok A'Q
OKasbIBaeTCs B 2 pa3a MeHbine otpeska A'M . TlosroMy Touka Q ' siByisieTcst cepe-
JvHOI oTpeska A'M ', Tlocsie 3TOTO Ha MPOEKIHM CTPOMM TOYKY Q — TMPOEKITHIO
Touxu Q' — Kak cepemHy otpeska AM, npoBomum otpesku APu TQ, npu niepece-
YeHHH ITUX OTPE3KOB TOJTY4aeM TOUKY X — NMPOeKIHMIO TOYKH X',

AHanOruyHO cTposTcs emle TpU Touku Y, Z u U MCKOMOTrO 3JUIMICa.
B uTore mosy4aeM BOCEMb TOYEK BJLTHIICA, TI0 KOTOPBIM OT PYKH HJIH C 1O~
MOIIBIO JIeKaJ AOCTATOYHO TOYHO CTPOMTCS IPOEKIHs OKPYKHOCTH, BIIH-
CaHHOM B KBajparT.

62, 0.
P’ (04
a) B 5 - Kpamxas sanuco 3adavu: .
/ \ JlaH opUTHHAJ: OKPYXKHOCTB 1 OTIUCAHHBII OKOJIO

Hee kBazapart (puc. 74, a);
JIaH 3JUIUINC — U300paXkeHue JAHHON OKPYXKHO-
cru (puc. 74, 6).

[TocTpouTs H3obpaxenue Kpajapata.

Pewenue. Obpariumcsi K OpUrnHany (cM. puc. 74,
a): Ha HeM ctoporsl A'B' u C'D ' napa/uieJibHbl 11a-
Mmetpy P’Q’, a croponsl B'C' n A'D ' mapasiiesibHbl
nnaMerpy M 'N'. Iloatomy peruenue 3anaqyu CBOAUTCS
K IOCTPOEHHIO [BYX COINPSLKEHHBIX JHAMETPOB 3JI-
smuica. JIJIst 3TOro MpoBOIMM /IBe Mapasiyie/TbHble XOPIbI @ U b 37u1HIIca, yepes ux
cepemuHbl ipoBoauM muameTp PQ. CTpouM Terneph JiBe XOPIIbl ¢  d, iapasie/b-
Hble anameTpy PQ , ¥ Yepes UxX Cepe/IMHbI IPOBOIMM CONPsDKeHHBIH ametp MN.

Puc. 74

— 64 —
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Yepes Toukn M u N npoBOIMM TIpsIMble, MapaJLiebHbie AuameTpy PQ,
ayepes Touku Pu Q — npsimbie, napannenshbie anamerpy MN. IIpu nepece-
YEeHHH HTH NpsAMBIe 00pa3yioT napanienorpaMm ABCD, KoTopbiii siBiseTCA
H300paXKeHHeM KBapaTa, OMMMCAHHOTO OKOJI0 IaHHO OKPYKHOCTH.

63, s.

’ |
@) B | Kpamxas 3anucy 3adavu:
| JlaH OPHTHHAJ: OKPY)XHOCTD ¥ BITUCAHHBII B Hee
K | HpaBHJIBHBIH TPEYTOJBHUK,
L

TMocTpouTh M306paXkeHHe AaHHOI KOMOUHALIMH
uryp.

Pewenue. Obpatumcs k opurnnany (puc. 75, a):
auametpsl B'D ' u P'K' nepnenauKyJIspHbl, CTOPO-
Ha IPaBHJIBHOTO TpeyrojbHuka — cropona A'C' —
napautensHa auametrpy P’K' u npoxoaur yepes ce-
penuny pamuyca O'D'. Ilepenecem aTu CBOIiCTBa
opuruHaia Ha usobpaxkerue. CTPOUM HEKOTOPHIi
asutunc (puc. 75, 6), ero auameTp BD, uentp O, ana-
Metp PK, conpsikennstii ¢ BD, Touky E — cepenuny
paauyca OD. Yepes Touky E NpOBOAMM NPAMYIO, TapPaJle/IbHYIO 1HaMeTpy
PK, sTa npsaMas, nepecexasich ¢ ammurncom, naet Touku A u C. Ilocze atoro
crpoum Tpeyroabiuk ABC. B utore nocrpoeso usobpaxenne ykasaHHoOM
KoMOuHanuu Guryp.

63, 2.
a) B

f Kpamxas sanuce 3adauu:
| lan opuruHaj: NPaBUIbHBIA TPEYroJbHUK
| ¥ BIIMCAHHasi B HETO OKPYXKHOCTH (puc. 76, a).

| ocrpouTts Msobpaxenue naiHol KombuHa-
| mu puryp.

Pewenue. Obpatnmcs K opurutany (puc. 76, a):
TOYKH KacaHUs SBASIOTCS CepeltHaM#i CTOPOH Tpe-
yronpHuka A'B'C'. lenutp O’ BnucaHHOH OKPYKHO-
CTH COBNAjaeT C LEHTPOHUIOM TPEeYroJIbHHK
A'B'C', 1. e. siBJIsIeTCS TOYKOI1 IlepecevyeHus: MeIHaH
aToro TpeyroabHuka. Touku A;, By, C; ABIAOTCA
cepelIIHAMH COOTBETCTBeHHO oTpeskos O'A’, O'B',
O'C'. Tlepenecem o6HapyKeHHbIE CBOHCTBA OPUTH-

= B8 =
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Hana Ha usobpaxenue. CTPOMM HEKOTOPBIH TPEYTOIbHHUK ABC — u3obpa-
sxenue Tpeyronbiuka A'B 'C, mennanst AABC — oTpesku AA,, BB,, CC,,
TOUKY nepeceuenusi Mefuan — 104Ky O, cepeiHbl OTPESKOB OA,OBu0OC—
COOTBETCTBEHHO TOYKH A,, B, u C, (puc. 76, 6). Ilonyuunnn mwecTb TOYEK,
npuHannexamux anmuncy: Touku P, K, T, Ay, B,, C,. Tlo atuM To4kam OT
VKW WIH C TIOMOIIBIO JIEKAJ MTPOBOANM DJLITHIIC, B utore NMOCTPOEHO H30-
Gpaxenue naHHOi KoMOMHaIMK GUTYP.

3anaTue 26. U306paxenue NPOCTPAHCTBEHHBIX (Mryp

o

1. MeToanyeckue peKoMeHAaLUumn K U3y4eHuto TeopeTu4eckoro Matepuana
Bocnonbayemcst KoncnektoM u3 [punoxenus 1.

2. MeToM4YecKue KOMMEHTapUK K peLLeHuio 3aja4 B knacce

3amaun 1; 2 u3 1. 11.2 TeopeTnueckoit yacTn nocobus 1A yyaluxcs.

3. MeToaunyeckune KOMMEHTapuK K peLLeHunto 3aad JOMaLUHero 3aaaHua

Obujee sadanue: 3anaun 64, a—B u3 pasfena «3anaHus Uis €aMOCTOSITENTBHOM pa-
6OTBI».

Hndusudyanvroe 3adanue: 3anadu 64, r—u; 65 n3 pasaena «3ananus s
caMoCTOsITeNbHOIT paboThl> (1B 3a71aun Ha BHIOOD).

3aunsTue 27. ocTPOEHUA HA H306paKEHHAX

1. MGTOAW‘!EGKHB KOMMEHTapUu K pelueHuto 3ajjay B knacce
3anauu 1—4 13 11. 12.1 TeopeTHYECKOit YacTH OCOOUS /1A YHALIHXCS.
2. MeToau4yeckue KOMMEHTapUK K peLeHnto 3ajad JOMaLLHero 3afaHua

Banaun 1—4 u3 . 12.2 TeopeTHYecKoii YacTH nocobus A/ yYaluXCs.

3anaTue 28. MocTpoeHns Ha 306 paxeHnaAX

1. MeToanyeckue KOMMEHTapUW K peLleHuto 3aaay B Knacce
3anaun 1—4 u3 1. 12.3 TeopeTnueckoii YacTu Mocobus 75 yHaIuxcs.

2. MeToan4eckue KOMMEHTapuit K peLlieHunio 3afay A0MallHero 3afaHna

Obuee 3adanue: 3anauv 5—7 n3 1. 12.3 TeOpETHYECKOI YacTH nocobus s
yyalmxcs.

-
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="\ KOOP/IUHATHbIi M BEKTOPHbI METO/bI
=Tema 3)g cTEPEOMETPUM

3annaTue 29. KoopauHatb! TO4KM W BeKTOpa. PaccTosHue
MeXAy ABYMA TOYKaMK. YpaBHEHUA NPAMOM, NPOXOAALLEH
yepe3 [Be AaHHbIE TOYKM

1. MeToguyeckue pekOMeHAaUuUn K M3y4eHWUI0 TEOPETHYECKOro MaTepuana
BOC]IOJ[bSyEMCH KOHCIIEKTOM H3 anJIO}KEHI-[H 1.
2. MeToauyeckue KUMM@HT&DML‘I K PELIEHUID 3aflay B Knacce

3anauu 1; 2 uz . 13.5 TeopeTHuecKo# YacTH MOCOOUS IS YYALIUXCA.
3anauu 67, 6; 68, B, ; 69, a u3 pasaena «3anaHus i CaMOCTOSTEIbHOI pa-
60ThbI».

67, 6.

| Kpamxas 3anuce 3adauu:

| Oxyz — npAMOYTo/IbHAS CHCTEMA KOOPAHHAT,

| M nexut Ha 6HcCeKTOpe yria, 06pa30BaHHOTO
i mrockocTsimMu xO0z 1 xOy,

| OM =2, M(N2; y; 2),

iy>0.z>0.

iyv?z—?

Buinonnenue u anaius pucyrxa. IlposeneM yepes Touky M II0CKOCTb,
nepneHauKyasapHyio K ocu Ox. Ilycts 3Ta MJIOCKOCTH MepeceKkaeTr och X
B Touke M,. Torna OM, = v2. Tpeyroabuuk OMM, — NpsAMOYrOMBbHBIH
¢ npsaMbiM yriaom OM, M. B atom TpeyronibHHKe HU3BECTHBI MIIOTEHY3a
OM = 2 u xater OM, = /2. Moxuo Haittu Bropoii kater MM,. IIpoBenem
neprneHAMKYIApbl u3 Touku M na wnockoctu xOy ux0z — MM, u MM, Tak
Kak Touka M nexur Ha GuccexkTope yria ¢ pebpom x, o MM, = MM,. Kpome
Toro, orpeaku MM,, MM,, MM, nexart B onHoii mnockoctu. (ITouemy?) To-
raa yersipexyronsuuk MM,M M, sisnsiercs kBagparoM. 3uas MM, MoKHO
HalitH ero cropoust MM, u M,M,. Ocranochk Tenepb 0OHAPYKHTb, 4TO
MM, =y, MM, =z.

o B s
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3. MeToanyecKue KOMMEHTapuu K pewéHmo 3aja4 AOMALLHEro 3afaHus

Obuwee 3adanue: 3anaun 70, a; 71, a; 72, a; 73, a; 74, a; 75, a u3 pasznena «3aza-
HUS JI7ISl CAMOCTOSTE/IBHOMN paboThI».

Hnousudyansroe sadanue: 3anaun 70—75 u3 pasfena «3aiaHus ist Camo-
CTOATENbHOI paboThl» (M3 OCTABIIMXCS 33124 TPHU Ha BHIGOD).

1, a.

Kpamxas 3anuce 3adavu:
,A(i 2; 3), AB( -2;4;3), B(x; y; 2).

rx 2y—?z-7°

Pewenue. Ilo onpenenenuio KOOPAHHATH BekTopa: X — 1 =2,y — 2 =4,
z-3=3.
Ortciopa x = -1, y = 2= 6. Utak, B(-1; 6; 6).

74, a.

Kpamxas sanuce 3adauu:
0(0; 0; 0), A(2; 3; 2), OA =13.

|z—?

Pewenue. Bocnosbsyemcst HOpMy.I10# pacCTOSHUS MEXY IBYMs TOUKa-
MM, 3aJIaHHBIMU CBOMMH KoopanHatamu: OA% = (2 - 0)’+ (3 - 0)*+ (z - 0)*=
=13. Orciona 2=0,2=0.

75, a.
Kpamxasa sanucw 3adauu:
A(5; 0; 1), B(0; 6; 4) (puc. 77).

e 1) MMocrpouTs Ha Koopnuna"moﬁ CETKe
npsamyio AB.
2) 3anucats ypaBHeHUs npsMoii AB.

o < Y
o0 Pewenue. 1) CTpouM KOOpPANHATHYIO
CeTKy, ToukH A 1 B ¢ yKa3aHHBIMH KOOp-

’ AMHATaMu, npsiMyio AB;

= Bl ==
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2) cocraBnsem ypaBHeHust IpsaMoit AB. Tak Kak X, # X, Yo # Y, 2,# 2, TO
HCKOMBbIE YPaBHEHUS UMEIOT BH][
Sy o WUy 22
Xp=X Yo=Yy 23-2;
IToncraBass KoopaAMHAThI TOYeK A U B, nosyyaeMm ypaBHeHUs Nps-
Moii AB:

x5 y_z-
-5 6 3
75, 6.
1 Kpamxas sanuce 3adauu:
Ycnosus sanauu 75, a (puc. 78).
B [
1) IlocTpouTh OpTOrOHANBHBIE NPO-
3 eKIMH NpsaMoit AB Ha KOOpAHHATHbIE
= TUIOCKOCTH.
/ > ' 6 | 2) 3amucath uX ypaBHEHMS.
QA0 LT B,
Z % Pewenue. 1) 3ameTuM, 4TO NMPH Op-

6! TOrOHAJIBHOM NIPOEKTHPOBAHMU TOYEK
A u B Ha mnockocts xOy nepBbie ABe
Puc. 78 KOOPAWHATHI ToueK A 1 B ocTaloTcs He-
M3MEHHBIMH; TIPH OPTOTOHAJIbHOM NMPOEKTHPOBAHUH ToueK A ¥ B Ha mioc-
KocTh XOz HEM3MEHHBIMUM OCTAIOTCS! MEPBbIE U TPETHU KOOPAMHATHI; NPH
OPTOTOHAJIHOM IIPOEKTUPOBAaHUH ToYek A 1 B Ha niockocTs y Oz HeM3MeH-
HbiMH 6yIyT BTOpBIE 1 TPeTby KoopauHaThL ITycth A, 4 B, — OpPTOroHaIb-
Hble TIPOoeKIMH Touek A 1 B Ha mnockocTb xOy, A, u B, — OpTOTOHANBHBIE
TNpoeKunH To4ek A u B Ha nnockoctb Oz 1 A,, B; — OpTOrOHaNbHBIE TPOEK-
uuu To4ek A u B Ha muockocTs yOz. Toraa sTH TOYKM HMEIOT CIIeyIoNHe
KOODAMHATBL:

A(5:0; 0), B,(0; 6; 0), Ay(5; 0; 1), By(0; 0; 4), A3(0; 0; 1), B4(0; 6; 4);
2) npsamas A, B, napannensia ockoct xOy. IToaTomy ee ypaBHeHHs:

=5 _¥ ._q
=l Rt
3) aHaOTHYHO 3aMHCHIBAIOTCS yPaBHEHUS IPAMBIX A,B, 1 A,B:
R=D L e B ]
5 g S ag o

AR
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3anaTtue 30. PaBHbie BEKTOpPLI. CNOXEHHE W BbIYUTaHUE
BEKTOpOB

1. MeToauyeckue peKkoMeHaaUuun K U3y4eHU0 TeopeTU4eCcKoro marepmnana

Bocnosbayittecs koncnektom u3 [punoxenus 1.
2. MeToaunyeckue KOMMEHTapWUW K peLLeHun0 3ada4y B Knacce

3anaun 1; 2 n3 n. 14.4 TeopeTiueckoii yacTi nocobust IS YYaIMXCA.
3anaun 81—84 (nomepa ¢ OykBoii «a») u3 pasjena «3ananus Aas camo-
CTOATEJIbHOI paboThl».
84, a.
| Kpamxas 3anucw 3adauu:

La(1; m;n), b(1;v2; n).

1) Ilpu kakom 7 BHITOTHSCTCS PABEHCTRO | =‘ bF

| 2) Bo3moxHO JiH, 4TO d = b?
| 24 —
| 3) Becerna mu @ = b?
Pewenue. 1) JTns HaxoKaeHnst HCKOMOTO 3HAYEHUS N BLIPA3UM JLHHbI
BEKTOPOB @ 1 b 1 MPHPABHSACM FX:

|£z'| =1+2n?, 5‘ =14+2+n%, 1+2n* =3+ X, n=+/2.

Tax, npun=1v2 || =1 5‘;

2) nipu 2=~/2 BeKTOPbI @ 11 b IMEIOT OHAKOBbIE KOOP/MHATHI , 3HauMT, @ =b;
3) nipu 71%+/2 BEKTOPBI @ 1 b MMEIOT pasmiHbie KOOD/IMHATBI 1, 3HAYWT, G # b.
[Toatomy Ha BOIPOC TPETHEro 3aaHist CJIEYeT AaTh OTPULATE bHbIIT OTBET.

3. MBTDQH‘IBCKHE KOMMEHTapuK K peLleHnto 3aaay AOMallHero 3afaHua
Obwee 3adanue: 3anaun 81—86 (Homepa ¢ GykBoii «6») 13 pasnena «3ananus
JUIS1 CAMOCTOATENBHOIT paboThi»,
Hnousudyanvioe sadanue: 3anaun 81—86 n3 pasnena «3aaHus 1U1s CAMOCTOS -
TeJIbHOIT paboThI> (M3 OCTABIIMXCS 3a/a4 /1B Ha BHIGOD).

86, a.

|
| Kpamxas 3anuce sadauu:
! PABC — Tetpasap.

| lokasaTs: AP+BC =BP+AC. B

= 70
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3amvicen pewenus. He Bcerna BeKTOpHOE paBeHCTBO YAOGHO [0KA3bl-
BaTh C IIOMOIIBIO KOOPAMHAT MJIM FeOMeTPUYEeCKHUX TocTpoenuit. [lanHoe
PaBEHCTBO MpoIle 0Ka3aTh aire6pandyeckuM crnocobom, npeobpa3opiBast
€ro K paBeHCTBY, CIIPaBEAHBOCTb KOTOPOTO OYEBMIHA MJIM YCTAHOBJIEHA
paHee.

Bcnomozamenvnasn 3adaua. Kax v fuist BEKTOPOB Ha IJIOCKOCTH, B MPO-
CTPaHCTBE HMeeT MeCTO ClIefylolllee YTBEePKIEHHE:

«ITycTh naHO paBeHCTBO, B 0OEMX YaCTSIX KOTOPOTO 3aNMHCaHbl HEKOTO-
pbie BeKTOpHble cyMMbl. Ecaiit U3 oaHO#t YacTH paBeHCTBa nepeHeceM Ka-
Koe-1160 cj1araeMoe ¢ POTUBOIIOIOXHBIM 3HAKOM B JPYTYIO YacTh, TO 110~
Jy4YuM PaBEHCTBO, KOTOpPOE C MCXOAHBIM HMEET OJMHAKOBOE 3HaYeHHe
HCTHHHOCTH, T. €. ABJISIETCS BEPHBIM, €CJIM BEPHBIM SIBJISIETCS MCXOHOE pa-
BEHCTBO, M JIOXXHBIM, €CJIH JIOKHBIM SIBJIIETCS HCXOAHOE paBeHCTBO». ([[o-
Ka)KHTe CAMOCTOSATETHHO., )

Hanpumep, eciu BepHO paBeHCTBO @ + b + C = P+ &, TO BEPHO U TaKoe pa-
BEHCTBO: @ + b — P = € — ; eciii e 1epBoe PaBeHCTBO JIOXKHO, TO JIOKHO
M BTOpPO€ PaBEHCTBO.

86, 6.

Kpamxas sanuce 3adauu:
ABCD — napannenorpamm,
O — npou3BoJIbHAS TOYKA IPOCTPAHCTBA,

1) lokasats: OA+ OC = OB + OD.
2) CnipaBeanMBO M aHAJIOTHYHOE PABEHCTBO B IJTAHUMETPHH?

3amvicen pewsenus. BHIICHIM, HeJb35 I, KaK U [PH PEIICHAH TTPeIbIY-
1iei 3a1a4M, JaHHOe PaBEHCTBO MyTeM anrebpanyeckux npeobpazosaHuii
CBECTH K OYEBHIHOMY.

Pewenue. Bemonxum npeoGpasoBanus, IoKasaHHble Ha cxeMe (puc. 79).
—_ —_— —
PasencrBo BA =CD ans napajnienorpamma OA +0OC=0B +0D
ABCD cnpaseanuBo. CnenoBaTesbHo, ClipaBeiu- _
BO M I0Ka3bIBaeMoe paBeHCTBO. IIpoBeaeHHbIe pac- ﬁ

C €HUS He 3aBUCAT OT Paclono)eHus Touku 0. — — ot s e
i p OA -0B = OD - OC

Ona MOXeT HaXOAUTHCSA, B YaCTHOCTH, M B TIIOCKO-
CTH JaHHOro napamnenorpamma. Iloatomy pasen- ﬁ
ctBo OA+ OC = OB + OD cnpaBel/IuBO B TUIAHHU- BA=CD
MeTpHHU.
Puc. 79
ks
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3anatue 31. YMHOXEHHE BEKTOpa Ha 4yucno. Pasnoxe-
HWE BEKTOpa no 6a3ucCHbIM BEKTOPaM

1. MBTOL[H'-IBCKHB pekoMeHaauun K U3y4eHuo TeopeTuHeckoro marepuana
Bocnone3syiirecs koHcnexkToM u3 [punoxenus 1.

2. MBTOHHHBCKME KOMMEHTapuu K peLlleHuio 3ajay B Knacce

3anaun 1—6 us n. 15.2 TeopeTHyeckoii YacTH NOCOOHS /IS yUaIUXCA.

3. MGTO,{IH‘IBCKHB KOMMEHTapWUW K PeLLeHnt0 3afay AoOMallHero 3agaHua

Obuee 3adanue: 3anauu 87—96 us pasnena «3amanus Ui CAMOCTOSITENBHO!
paboTb» (4eTbIpe 3a1a4u Ha BBIOOP).

Hnousudyanvrnoe sadanue: 3anaun 87—96 u3 paszena «3anaHus 11si camo-
CTOATEJIbHOI PabOThI» (LOMOJIHHUTEIBLHO ABE 3aa4H Ha BbIGOP).

87,6.
Kpamxas 3anucwy 3adauu:
b= ka,a(4;2;3), b(2; 1;1,5).
=
Pewenue. Tlepenummem paBeHCTBO b = ka B xoopaunarax: ka(4k; 2k; 3k),
b(4k; 2k; 3k), 4k =2, 2k =1, 3k =1,5.

ITomyyenHsle yKCIOBBIE PaBEHCTBa BBIMOHAOTCA pH & = 0,5. 310 03HAYA-

€T, YTO JUIs1 IAHHBIX BEKTOPOB @ i1 b PaBEHCTBO b = ka Bemonusercs npuk=0,5.
3ameTuM, 4TO JaHHASA 3a/1a4a MOXKET ObITh peleHa yCTHO.

90, a.
B, P G
s \M { I Kpamxas sanucw 3adauu:
i | ABCDA,B,C,D, — xy6 (puc. 80).
A =7 D, .
i/ | Paznoxuts o BekTopam AB,ADu AA, BexTo-
/ | psi: 1) AC,; 2) AB,.
Bi..... Ll ..
’/, 7 Pewenue.
7 poLSEe AL ——— — — —
4 / A 1)AC, = AC+ CC, = AB+ AB+AA,;
Pyc. 80 2) AB, = AB+ BB, = AB+0-AD+ A4,.
.
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91, a.

' Kpamxas sanucy 3adauu:
A(1;0; 1), B(3; 3; 0), C(9; 12; -5).

| AB||AC?

___Pewenue. Haiinem xoopanHaTel BeKTOpPOB AB n EE’_:- AB(2; 3; 1),
AB(8; 12; —6). Orciona BuaHO, 4TO KOOpANMHATHI BekTopa AC Helb3sl noJy-
YHTD U3 KOOPANHAT BeKTOpa AB yMHOKEHHEM Ha OZHO U TO xe uuco. ITo-
atomy AB {f AC.

3ansTue 32. CkanapHoe npou3BeeHue BYX BEKTOPOB

1. Metoguyeckue pekomeHaauUun K U3y4eHWI0 TEOPETUYECKOro matepuana
Bocnonpayiitecs koHcnexkTom u3 [Ipunoxenns 1.
2. MeToguyeckue KOMMEHTApWUK K PeLeHnto 3aaay B Knacce

3anaun 1—4 u3 m. 16.2 TeopeTnyeckoit YacTH MOCOOHS IS yYAUINXCA.
3. MeToauyeckue KOMMEHTapUu K peleHnio 3aaay AoMaLlHero 3agaHua

Obuee 3adanue: 3amaun 97—99 u3 pasiena «3agaHus U1 CAMOCTOSITEBHOIT
paboThi» (YeThipe 3a1aun Ha BBIOOD).

Hndusudyanvroe 3adanue: 3anaum 97—99 ua pasnena «3ananus /s caMmo-
CTOATebHO#T paboThI» (AOTIOTHUTEIBHO JIBE 3a/1a4M Ha BEIOOP).

97, a.

| Kpamkas 3anucw 3adavu:
| ¥Yenosus 3agaun 90, a, AB = 2.

Haiitn ckansipHoe npoussesicHHe BEKTOPOB:
! 1) ACuAB; 2) ACu AM.

3amvicen peurenua. 1) Ecnm HeTpyAHO HAlTH AMHHBI BEKTOPOB M KOCH-
HYC yrJIa MEX/y HUMH, TO CKaJIsIpHOE TPOU3BEJIEHNe dTHX BEKTOPOB JIeTye
BBIYMCIUTS 110 hopmye ab =| a| ’blcoscp; 2) naHHbIe BeKTOPHI MOXKHO Pa3yio-

XKUTB 110 BeKTopaM AB, ADun AA, . Torza ux ckanspHoe npo1sBeseHHe MOxK-
HO BBIPa3uTbh 4Yepe3 CKaJsApHble NPOU3BeAeHUs1 BeKTOpoB AB, AD u AA,
(BKJIIOYAs CKAJIAPHBIE KBAJPATHI 3THX BEKTOPOB).

SR
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Pewenue.
1) Bocriosibayemcst iepBbIM 3aMbICJIOM pEIIeHH:

AC - AB=|AC| - |AB| cos ¢ = 24/2-2 cos 45° = 22 - 2 -%:4;
2) BOCIIO/IB3YeMCsl BTOPHIM 3aMbIC/IOM PELIEHHUS:
AC-AM = (EE+@(%E+%AD +AA1)=%AB"* +%ZB'-AD +

5. ah ]

+AB-A4, + AD-AB+§Z§2+E-A71=2+0+0+0+2+0=4.

1
2
3anatue 33. YpasHeHHs NNOCKOCTH U ceps!

1. MeToan4eckne peKOMEHAALMN K N3y4eHIUo TeOPeTUYECKOro Matepuana
Bocnonbayiirecs koHcnekToM u3 [Ipunoxkenns 1.

2. MBTORH“IGCKHB KOMMEHTapuK K peLLeHunto 3aJay B Knacce

3azaun 1—3 u3 n. 17.3 TeopeTHyECKOH YacTu 110coGUS U YYAIIHXCSA.

< MBTOAHHSCKHB KOMMEHTapUK K peLleHunio 3aaay AoMallHero 3afaHua

O6wee 3adanue: 3anaun 100—105 (Homepa c OykBoit <a») u3 pasaena «3a-
JIaHus JUIS CAMOCTOSITEIbHOM paboThi».

Hndueudyanvroe 3adanue: 3anaun 100—105 u3 pasnena «3anaHus s ca-
MOCTOSTeNIbHO paboThbl» (M3 OCTABIIMXCS 3a/1a4 TPH Ha BHIOOP).

100, a.

| Kpamxas 3anucwy 3adauu:
f. Oea,al#i(3;1;2).

| 3anucarp ypaBHeHHe IJIOCKOCTH O,

Bcnomozamenvnas sadaua. CoctaBuTh ypaBHEHHE IIJIOCKOCTH, TIPOXO/IS -
et yepea Ha4aI0 KOOPAHHAT U TePIeHANKYIsAPHOIl BekTopy 7i(A; B; C).

Ob6pamaemcsi K ypaBHEHHUIO TJIOCKOCTH, 3alTHCAaHHOMY B Teopeme 29.1,
BBISCHSEM, UTO B JAaHHOM ciiy4ae Touka M(x; y,; z;) COBNAiaeT C HA4yajIoM
KOOPAMHAT H, cjeoBatebho, X, = 0, y, = 0, z; = 0. IloaTomy ypaBHeHue
nnockoctn A(x — x;) + B(y — y,) + C(z - z,) =0 npuobpetaer 6011ee npocTon
Bun: Ax+ By + Cz=0. [TonyyeHHoe ypaBHeHHe ABIACTCA ypaBHEHHEM ILJIOC-
KOCTH, TIPOXO/sIieii yepe3 Hayalo KOOPAMHAT U TIePIeHAMKYIAPHOH BeK-
Topy 7i(A; B; C).

= 7 =
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Pewetiue ocnosnou 3adayvu. Ha ocHOBaHNH pe3yJibTaTa BCIOMOTATe /b=
HOH 3agadyy MOXKHO Cpa3y 3anucarthb ypaBHEHHE IIOCKOCTH O

3x+y+22=0.
101, a.

Kpamxas sanucy 3adavu:
i—1) Meo,alOM(1;2; 3).

| 3anucath ypaBHeHHE MIOCKOCTH .

Pewenue. KonkpeTnsnpyeMm ypaBHeHNe MJIOCKOCTH, NpoXoasAweii de-
pe3 aHHy10 TouKy M(x; y,; 2,) ¥ MepneHUKYIsSpHON BekTopy fi(A; B; C):

Ax-x)+Bly-y)+C(z-2)=0.

ITo ycnoBmio 3amaunt #i = OM. Ponb Touki M, o KOTOpOii ToBOpHTCS
B Teopeme 29.1, BeimonHsieT koHell Bektopa OM. 3anuiueM KOOpAMHATHI
Touku M: M(1;2; 3). [ToaToMy HCKOMOE YpaBHEHHE IJIOCKOCTH 0L UMEET BUJL:

1-(x-1D)+2-w-2)+3-(2-3)=0; x+2y+3z2—-14=0.
101, 6.

' Kpamxas sanucw sadauu:
1 2) P(3; 0;0), Q(0; 2; 0), S(0; 0; 1).

| CocraButnb ypaBHeHue miockoctn PQS.

3amvicen pewenus. Tak Kak HOPMAJIBHBIH BEKTOP MJI0CKOCTH HEU3BECTEH,
TO JIerde UCXOUTD U3 001Iero ypaBHeHMs iockocTi Ax + By + CzD = 0. Co-
CTaBJIeHHe MCKOMOIO yPaBHEHUs CBOAMTCH K HaXoxieHHIo Ko3adduuuen-
TtoBA, B, CuD.

Pewenue. Tax xax nnockoctb PQS npoxoaut yepes AaHHble TOYKH, TO
KOOPJIMHATHI 3THX TOUEK YIOBIETBOPSIOT ypaBHEeH IO miiockocTH. [ToscTa-
BB KOOpAMHATHI Tovek P, Q 1 § B obinee ypaBHeH € MIOCKOCTH, MOTYYHM

cuctemy pasects: 34+ D=0,2B+D=0,C+ D = 0. Otkyna A = —g.

B= —2, C = -D. Ilocne atoro obiee ypaBHEHHE IJIOCKOCTH MOXKHO 3aITH-
2
caTh CIEAYIOUIHM 00pa3oM: -gx —? y —Dz+ D=0.Iloaromy, pasuenus obe
yacTH ypaBHeHHs Ha —D, HOIyYNM MCKOMOE YpaBHEeHHe
1

%x+5y+z— 1=0,umn2x+3y+62—-6=0.

7B
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102, a.

|
! Kpamxas aanucy 3adavu:
% 2) 3x — y + 2z2="5 — ypaBHeHHe IIJIOCKOCTH Q.

i = . 3
| Haiitu KOOPAMHATHI TOYEK IepecevyeHHusi KOOPIAMHATHBIX OCeH
| C IIJIOCKOCTBIO QL.

Pewenue. Touku nepeceyeH s TIOCKOCTH 0. C OCSMH X, ¥ M 2 UMEIOT CO-
otBeTcrBeHHO BuI: A(x; 0; 0), B(0; ; 0), C(0; 0; 2). IToaToMy, HONOKUB

B ypaBHEHHH INIOCKOCTH i =2z = 0, Hatizem abcrncey Toukn A: 3x=5=x= 3
3Hayur, A(—g— ;0 0} AnanoruyHo HaxoxuM, uto B(0; -5;0), C ((}, 0; %}
104, a.

Kpamxas sanucw 3adauu;
Cdepa c uentpom O(0; 0; 0) npoxoaut yepes Touky A(2; 3; 1).

‘ 3anucarth ypaBHeHHe cepbL.

Iouck pewenus u pewenue. Tak Kak ueHTp chepbl HAXOAUTCS B HaYAIe
KOODZIMHAT, TO ypaBHeHue cepbl uMeeT BUA: &7 + y* + 2 = R%. Jlna oTbicKa-
Hus ypaBHenus cepsl ocraetcs Haitti R, JlJist STOr0 BOCIOJB3yeMCst KO-
opauHatamu To4kH A. Tak kak cepa npoXoaAUT yepes TOUYKY A, TO KOOPAH-
HaTbl 3TOM TOYKH YNOBIETBOPAIOT ypaBHEeHUIO cepbl. [IpuxoauM K Bep-
HoMy paBeHCTBY 4 + 9 + 1 = R?, otciona R? = 14. CocraBum Ternepb HCKOMOe
ypasHenue chepsr: x° +y? + 22 =14.

104, 6.

Kpamxas sanuce 3adauu:
ja) P+ y’+2+2x=0, 6)2*+y*+2%+6y -22=3.

f SIBAsIOTCS J1M 9TH ypaBHEHUS YpaBHEHUsAMH chepbi?

Pewenue. a) Boienum KBazipat AByYJIeHa, COAEPIKAILETO X
P+2x+1+y*+22-1=0= (x+ 1)*+*+ 2= 1.

[onyuunnu ypasuenue cdepsi ¢ uentpom C(—1; 0; 0) u panuycom R=1;
6) BbLILEIMM KBaZpaThl ABYYJIEHOB C i H 2:

P+y? +6y+9-9+2-22+1-1=3=2+(y+3)*+(z- 1)=13.
[omyunnu ypasnenue cepsi ¢ nenrpom C(0; -3; 1) u pammycom R = /13.

= gp
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3anatue 34. BexTopHbli W KOOPAWHATHLIA METOAbI NPK
pelexuu 3anay

1. MeToanyeckue KOMMEHTapun K peLleHunto 3a4ay B knacce

3agaun 106—=112 (HoMmepa c O6yKBoii «a») U3 pasziena «3afaHus AJ1si CaMo-
CTOSITEJIbHOI PabOThI».

106.

Kpamxas sanuce 3adavu:
0(0;0; 0), A(0; 3; 0), MO: MA = 2.

‘ Haiitu reomerprueckoe mecto Touek M.

3amvicen peurerus. IlonbiTaeMca COCTAaBUTh YpaBHEHHE HCKOMOTO Te0-
MEeTPHYECKOr0 MECTa TOYEK M IO YPaBHEHHIO OTpPENENHUTh, KaKylo Gurypy
oHo npezcTasseT. [Iycts M(x; y; 2) — Nponu3BoJIbHAS TOYKA HCKOMOTO reo-
MeTpHYecKoro Mecta Touek. Kakoe ypaBHeHue, CBSA3bIBaOIEe KOOPAWHATHI
X, Y u 2, MOXHO 3anucath? Henbas sm paseHcteo MO = 2MA nepenucatb
B KOOpIMHATAX?

Pewenue. Ilepenumem paserctBo MO = 2MA B koopanHATAX:
VxZyTHz7 =27 +(y-3)7 + 22, 3x% + 3y* + 32 - 24y + 36 =0.

Paspenm obe YacTy 3TOTO ypaBHEHHS Ha 3 M BBIAEIHM TOJIHBIH KBal-
part. [Tosyuum ypasnenue x° + (y — 4)* + 2* = 4. OHo ABAsAETCS ypaBHEHHEM
ccepst ¢ nentpom C(0; 4; 0) u panuycom R = 2. 3ta chepa sABIsAETCA HCKO-
MBIM F€OMETPHYECKHM MECTOM TOYEK.

107.

Kpamxas 3anuce 3adauu:
OA(1; 1; 0)@[%::%],55(2; 3;1).

‘ Ipunannexar su Touxku O, A, B u C oxHOi# nutockocTu?

Samvicen pewenus. I[lycts OA=a,0B= b,0C=¢. ITpoBepum, Henb3st 1
BEKTOP T NPEACTaBUTh B BUE T =0d + Bb o, B € R. 310 o3Hayaso 6bl, 4TO

BEKTOPBI 0A,0Bn0OC KOMIIJIaHAPHBI, H CJIE0BATENbHO, G110 GBI JOKa3aHO,
yto Touku O, A, B u C npuHasexart OAHOMH IIJIOCKOCTH.

7 b7
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Pewenue. [Ina HaxoxAeHNA o ¥ B COCTABUM YpaBHEHHUS:
1
2=a+2p,
a+2B
3=a+p,
=0+1
1=0+ 3 B.

Orciona B =2, o= 1. Cenosarennbho, ¢ = a+ 2b. 10 03HayaeT, 4TO BEK-

Topbl OA, OB n OC xomnuiaHapHsl, 1 moatomy Touku O, A, B u C npuxae-
JKaT OAHOM IIOCKOCTH.

109.

Kpamuxas sanucwe 3adauu:

ABCDA,B,C,D, — xy6, AB=1,cunni F,, F, u F,
IIPUJIOXKEHBI K BepIUKHe B 1 HanpaBJieHbl COOT-
BETCTBEHHO 1o oTpe3kam BD, BA, u BC,,
|F,|=1H,|F,|=2H,|F,|=3 H (puc. 81).

| Haiitn BennunHy paBHOZEHCTBYIOMIEl TaHHBIX
C ¥ |cun

D ~ 3amvicen pewenus. IIpumem BepumuHy B 3a

HayaJo KOOD/IMHAT, a UCXOAsIIHe U3 Hee pebpa
Puc. 81 TMyCTh 3a1aI0T OCH KOOPAMHAT. 3anuiieM KOop-
JMHAThI KaX1oro u3 sextopos F, F, u F;, a 3atem

KOODAMHATBI CYMMBI 3THX BEKTOPOB. 3Hasi KOOPAUHATHI CYMMBI BEKTOPOB
F,, F, u F;, HaiineM BeJIU4MHY paBHOJAEHCTBYIONICH, T. €.

|F, + F, + F,|.
Pewenue. 3annimeM KOOPAHHATH BEKTOPOB-CHIL:
E[%;%;OJ, Fz[%; 0;%} Fs(OJJ—:;——?%) :
Torza paBHOREitCTBYIOWAs R 3THX CHUT HMeeT KOODAMHATHI
(_3_. 4. i]
W2 2 2)

Toatomy |R| = g+%+% =5 (H).

— 78 —
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110, a.
| Kpamxas sanuce sadavu: o
' loxasats: P e AB <> OP=mOA+(1-m)OB, rae OA ¥ OB, m eR.
|

Pewenue. Boimonnim cesyiomue npeoépaaosauua
PeAB«< AP= (1- m)AB<=> OA+OP= (1- m)AO+ 1- m)OB@
< 0P=(1-m- 1)AO+(1+m)OB<:>OP-mOA+(1—m)OB.

2. Metoauyeckue KOMMEHTapWUW K PeLUeHUI0 3aa4 AOMaLUHero 3agaHua
3anaun 106—112 (Homepa ¢ 6ykBoii «6») U3 paszena «3amaHust 47151 caMo-
CTOSITEJTBHOM paboThI».

108, 6.

i Kpamxas sanucw 3a0auu:
| PABC — tetpaanp.

‘ Haiitn Touxy M Takywo, uto
| MP + MA+ MB+MC =0.

3amvicen pewenus. Henbsst nu noranatses,
Ha KaKoM OTpe3Ke HAXOAMUTCA MCKOMas TOYKa
M? lns aToro obpatnMcs Kk aHaJOTHYHBIM 3a-
AayaM IJist oTpe3ka M_TpeyrosibHuka. s ot-
pe3ka AB pasenctso MA + MB =0 pemonuser-

Puc. 82 cd, ecin M — cepeauua otpeska AB; s Tpe-

___yronbHuka ABC Touka M, ypoBieTBopsiiomas

paBeHCTBY MA+MB+MC = 0, 1eXKHUT Ha MeZiMaHe TpeyroabHuka. EcTecTt-

BCHHO NPEIMOJ0KHTD, YTO aHATIOTHYHAst TOYKa M UL TeTpasapa JexHT

Ha OTpe3Ke, COeAMHAIONIEM BEPLIMHY T€TPAa3Apa C LEHTPOUAOM IIPOTHUBO-

1n0JI03HOM rpanu (puc. 82). Ilposepum, onpaBaaeTcs M Halue Mpeano-
JoXeHue.

Pewenue. Tlycts O — nentponn ocHosauns ABC, npoBeeM 0Tpe3ok
PO, cornacHo ciieraHHOMY NPeoIokeHnIo Ha otpeske PO Bpibepem Toy-
Ky M, nocrpoum sextopst MA, MB, MC u MP. Hawe nipeanosoxenue noz-
TBEPAMAOCH Obl, eclim GBI OKa3al0Ch, YTO CyMMa BekTopoB MA, MB u MC
paBHa BeKTODY, IIPOTHBOTION0KHOMY BekTopy MP. (B atoMm ciiyuae cymma
BekTopoB MP, MA, MB, 3, MC pasusnach 6pt HyJIeBOMY BeKTOpY.) Mmeem:
MA+MB+ MC= MO+OA+MO+OB+MO+OC 3MO+(0A+0B+0C)=
= BMO +0= 3MO. Torza Tpebyemoe PaBeHCTBO MOXKHO TepenucaTh B BUJIE
3MO + MP=0.

— 79 —
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Taxum ob6pasom, nckomas Touka M neiicteurtensHo cymectByer. OHa
pacrosioKeHa Ha OTpPe3Ke, COeNHAIOIEM BepIIMHY TeTpas/pa ¢ LleHTPOHU-
JIOM TIPOTHBOMOJIOKHON IPaHH, U JIEJIUT 3TOT OTPE30K B OTHOWeHHH 1 : 3
CYMTast OT UeHTpouga rpanu. (3amernM, uto otpe3ok PO HasbiBaeTcs me-
duanoii mempasopa.)

3aunartue 35. BeKTOPHbLIA U KOOPAWHATHLIA METOAI
NPy PeLeHnn 3agay

1. MeToan4eckue KOMMEHTapUM K PeLLeHuIo 3ajay B Knacce

Sanaun 106—112 n3 pasnena «3ananust 17151 CAMOCTOATETBHOI PaGoThI» (M3 OC-
TABIIMXCS 33714 YeTBIpe Ha BHIOOD).

| Kpamxas sanucs 3adauu:

{ DABC, 7,, Ty, 73 — paiMyc-BeKTOPbI BepIIHH
(puc. 83).

Jokasats:
1) mennanpl AABC nepecekaioTcss B OXHOM
TouKe M,

Pewenue. Ilycts M — Touka nepeceyeHust me-
nmaH AA, u BB,. BocrionbayeMcst BEKTOPHBIM pa-
BeHCTBOM U3 3aauu 110, a ¥ 3anuieM ¢ ero NOMOUIBIO YCAOBHS PHUHAL-
JIexKHOCTH ToukH M npsameiM AA, u BB;:

OM = kOA+(1-k)OA, = kOA+(1-k)-2(0B+0C) = kOA+

1-k 1-k =
TOB+ 5

kOB +(1-m)OB, =o_é+(1-m)-%(52+6‘c*)=

Puc. 83

——O0C, keR

OB+ 1=MbA + 1l-ma~
— 80 —
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B cuny eXMHCTBEHHOCTH pa3sioxeHus BekTopa OM 10 HEKOMILIaHap-
HuiM BekTopam OA, OBu OC:

1-m 1-k__ 1-k_1-m
k= 7' 2 =il =g
01‘c10;1ak=m=%n?,, =%(ﬁ +7 +7F).

Jlanee o6paTuM BHHMaHHe Ha TO, YTO PajlMyC-BEKTOP TOYKH Iepeceye-
Hust Menual AA, u BB, BbIpaXaeTcs TOJbKO Yepe3 pajiuyCc-BeKTOPhl Bep-
1LIMH Tpeyro/ibHUKa. B 3ToM BbipakeHHH PaKTHYECKH He yYUThIBAETCH, Ka-
KHe UMEeHHO JIBe MeauaHbl BbIOpaHbl [103TOMY IS TOYKH IepecedyeHHs
ABYX APYTHX MEANaH MOJYYUM TOYHO TAKOE JKe PaBEHCTBO: '

Py =%(i"1 +7 +73).

[losToMy paccMaTpuBaeMmble TOYKH coBmamaioT. CienoBaTesbHO, Me-
JMaHbl TPEYTOJbHHKA IepeceKaloTcsi B ofHOM Touke. [Tomyynnu eue oxHo
JI0Ka3aTeIbCTBO TEOPEMbI O LieHTpouzie TpeyronbHuKa. Kpome Toro, paau-
yC-BEKTOP IIEHTPOM/IAa TPEYTrONbHUKA

P =%(ﬁ +7y ).

2. MeTouyeckue KOMMEHTapUM K PELUEHMIO 3324 AOMALUHEro 3a/jaHus

3anaun 106—112 u3 pasnena «3aaHust Uil CAMOCTOSTENIBHO# paboThl» (U3 oc-
TaBIIMXCS 337124 YeTHIPe Ha BBIOOD).

Hnousudyanvroe sadanue: 3anaun 106—112 us pasnena «3ananus s ca-
MOCTOSITETBHOI PaboThl» (M3 OCTABIIMXCS 3a/1a4 YeThIPE Ha BHIGOD).

110, 2.

| Kpamxas 3anuce 3adauu:
PABC — retpasnp, 7, 75, f3, ¥, — pa@uyc-BEeKTOPBI €r0 BepIIUH
(puc. 84).

Jloxa3atb:
1) MeznnaHb! TETpPa3Apa [IEPECEKAIOTCS B OMHOH TOUKE,;

2) panuyc-BeKTOp ee ¥ = Z(ﬁ +F +F +F,).

3amvicen pewenus. Jlisi UeHTPOUAA TPEYroJNbHUKA BBIMOJHAIUCH pa-
BEHCTBA
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m+ﬁ?§+m=ﬁﬂi’=%(ﬁ +Fy + 7).

IIpu pemennn 3anauu 108, 6 nist reTpasn-
pa Oblna HalizeHa Touka M, 11st KOTOpoit

MA+ MB+ MC + MP=0.
Bo3MOoxHO, 115t 3T0i1 TOUKY OyeT BBINOJ-
B HATBCS PABEHCTBO

?=%(r"1 +7 + T+ 7).

ITpoBepuMm 3To npeanonoxeHue.
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METOJ] FEOMETPUYECKMX
eMa 1) pE0BPA30BAHMI: PA3BUTHE 3TOMO
METO/JA B KYPCE CTEPEOMETPUM

3ansarue 1. [Isnxenna. Mpeobpa3osanus noao6ms.
Wx cBoicTBa
1. PexomeHpgaumm K M3Y4EeHWIO TEOpPEeTUY4eCKOro marepunana

|

JIRE MPOBEPKH TEOPETHYECKOro MaTepHaia PEKOMEHIYETCA BOCIOJbB30-
BATBCA KOHCIIEKTOM H3 H]I)‘H.T[O}KEHHH 2.

2. PekoMeHaUmMK K pelennio 3a1ay B knacce
3anaun 1—3 u3 11. 1.3 TeopeTHYECKOM YacTH IOCOOHSA ANIA yyaluxcs',
3. PGKOMeHﬂaLIHVI K pelleHnto 3aaav AomallHero 3afaHuna

Ob6uwee 3adanue: 3amaun 1—5 (Homepa ¢ GyKBOIt «a» ) U3 paznena «3ananus
JUISL CAMOCTOSITE/IbHOM paboThl».

Hndueudyanvioe 3adanue: 3anaun 1—6 n3 pasnena «3afaHus Ans camo-
CTOATE IbHOM PaboThi» (M3 OCTABIIMXCS 3a1a4 TPH Ha BBIOOD).

1, a.

‘ Kpamxas 3anuce 3adauu:
A% y;2) S Alx y; -2).

|

1) SAsnsietcsa in npeobpasosanne I1 gBuxeHem?
| 2) IlocTpouTh TOYKK A U Aj; KaKyI0 3aKOHOMEP-
| HOCTB B X PacroJI0KeHNH Bbl 3aMETHIIH ?

3amvicen pewenus. Ilycts B(xy; yy; 2,) 1 C(xy; Yy 2,) — NBE MPOU3BOJIb-
Hbl€ TOYKH IIPOCTPAHCTBA. 3anuiieM KoopAnHaTsl Todek B, u C, — o6pasos
Touek B u C B npeobGpasosannu II. Haitnem u cpaBuum paccrosuus BC
u B,C, (win kBaaparsl atux paccrositinit). Eciu BC = B, C,, To npeo6paso-
BaHue I1 aBJISETCS ABHIKEHUEM.

Buruucnenus. 1) Haitnem xoopaunatet Touek B, u C;: B,(x; ¥y —2i),
Ci(x Y2y —25);

2) torma BC? = (2, — %)’ + (¥ — 1)’ + (2 — )%, B,C] = (1, — x,)* +
+ (W = y)* + (-2+2) = (x5, - 2)*+ (12— y)* + (22— 2,)%
! 31ech 1 nanee IPHBOIATCA CCHUIKH HA 3a1aniA 13 nocobus ans yuamwmxes <leomepus.
Mmuoroo6pasue naeit u Merosos, 11 kiaces,

=B s
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3) Taxkum obpasom, BC? = B,C?, BC = B,C,, u noatomy npeobpasopaiie
I1 siBnsieTCa ABHIKEHUEM.

Obuapyacenue 3axonomeprocmu. Ilocae noctpoenuii (BHIMOTHUTE WX
CaMOCTOATEJIbHO) 3aMeYaeM, YTO III0CKOCTh X Oy NPOXOAUT Yepe3 CepeTuHY
oTpeska AA, M NepNeHANKYISPHA eMY.

1,6.

? Kpamxas sanucw 3adauu:
‘ 1
| A5 4:2) —=A4i(x Y 2)

‘ Asnsercs au I1 nrxenneM?

Cmpyxmypuposannasn 3anuce peuenusn. Viveem:

B(xz:yi:za)—ﬂﬂBI[xi;y.;Qizl)
1 =
C(rz:y-z;zz)w—ﬂeCl(xz;yz:—thzJ
BC? =(x; -x,)* +(¥, Y1) +(2,-2,)%,
= 2 2 a4 , =@ BC#B,C,.
B\Cf =(x3=x()° +(y, -y,) +z(zg—21)

CunenosaresbHo, npeobpasosatue I1 He AB/IAETCSA ABIKEHHEM.
2,6.

Kpamxas sanucy 3adauu:
A y;2) =15 A (b ky; k2).

] SBnsiercst i I1 npeo6pasosanuem nonobus?

Cmpyxmypuposannas 3anuce pewenus.
B(xy;y;2,) —1 B, (kx; ky,; k2, ),
C(x2;yz;zz)L)Cl(kxz;kyzikzz)}

:{BCZ =(y =2,)? +(¥2 -y1)? +(2,-24)?,

B,C} =k2[(x2 =x1)* +(y2 - 1)* +(2, —2’1)2]2“’?2302 =

BC\Y s . BiCi i
=>( BC] =k :Y—IH TIOCTOSIHHO.

B, C,

BC noctosHHo, To I1 — npeobpaszosanue nogodws.

Tak xak oTHomIEeHHEe
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3aunarue 2. Buabl ABMKEHUA: CHMMETPHA OTHOCHTENbHO
NNOCKOCTH K UEHTPAnbHas CHMMETPHA

1. PeKOMeHAALMW K PeLLEHMIO 334a4 B Knacce

3agaun 1—3 u3 n. 2.3 TeopeTHYECKOI YACTH TOCOOMS /ISt YUALIMXCH.

2. PekomeHAaumnm K peLueHuio 3anay AoMallHero 3agaHus

Obwee 3adanue: 3anaum 11, a—e us paspena «3aganus 11 CaMOCTOSATE b=
HOIt paboTbI».

- Undusudyanvroe sadanue: 3anauu 7T—12 u3 pasgena «3afaHus A/1s caMmo-
CTOATeNIbHOIl paboThi» (M3 OCTABLIMXCS 33/1a4 TPH HA BEIGOP).

9, 6.

|
A | Kpamxas sanuce 3adauu:
[ CuMMeTpHs OTHOCHTEIBHO MIOCKOCTH o (pHC. 1).

| Haiitu unBapuaHTHbIE MpPsSIMbIE HaHHOTO Hpeobpa-
/| 30BaHusA (NpsMble, KOTOpbIE MPH NMpeoGpasoBaHUU
NepexoAAT caMu B cebst).

Buickazvisanue npeononoxcenus. VI3 HarasaHbIx co-
A obpakeHNit /1e7TaeM TIPEITIONIOKEHHE O TOM, YTO WHBapH-
Puc. 1 aHTHBIMHM MPSIMBIMU NP CUMMETPHUU OTHOCHTEJIBHO
TLTOCKOCTH OYIyT pSIMBIE, KOTOPbIE MO0 MPUHAILIEKAT
IUIOCKOCTH CHMMETPHH, JIH60 NepreHAHKYJ/IAPHBI K He.

O6ocnosanue npednonoxcenus. 1-i cayuwai. Tak kak Kaxjaas Touka
TIIOCKOCTH CHMMETPHH TP NPpeo6pa30BaHHM CHMMETPHH OCTaeTCs HETO-
BI)KHOM, TO BCe TOUKH NPSAMOM, Jiexkalleil B II0CKOCTH CUMMETPHH, OyAyT
HeTOoABHIKHBIMU.

IToaToMy aTa npsiMasi NpY CUMMETPHH ITepeiiieT caMa B cebs u, ceoBa-
TeJIbHO, BJISIeTCS MHBAPHAHTHOM NPAMOit JaHHOTO NpeobpasoBaHms,

2-ii cayuaii. Ilyctba L anaNoa= 0. Ot Touykn O 1o pa3Hble CTOPOHBI OT
Hee Ha NPSIMO¥t @ 0TI0XNM paBHble oTpeakn OA u OA,. TIpu cummeTpuu oT-
HOCHTEJIbHO IJIOCKOCTH O TOUKa A 1epeiijier B TOUky A;, a Touka A; — B TO4-
Ky A. Iloatomy nmpsimast AA, nepeiiner B npamyio A;A (BOCIIOIB30BATHCE
TeM, UTO IIPH ABHXXEHUM NpsAMas nepexoaut B npsaMyo). Ho AA, u A\A —
OJIHa U Ta e npsMas a. Crie0BaTeIbHO, IPAMAst @ NIePEXOIUT caMa B cebs
H ABJAAECTCA HHBapHaHTHOﬁ HpHMOﬁ CHMMETPHH OTHOCHUTEJIBHO ILJIOCKOCTH.
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10, 6.
1

Kpamxas 3anucs 3adauu:
] a(a) =a, a(B) =B, aNa;=A,BNP,=b.

I Joxaszath: A e o, bca.

Pewenue. I1pu penrernu 3axauun 9, 6 651710 YCTAHOBJIEHO, YTO NPAMBIE
a ¥ @, NepeceKaloTCcsi TOJIbKO B OAHOM ciy4ae (koraaa X o, a ® o), npuyeM
B 3TOM CJIy4ae TOYKA MX IepeceyeHus NPUHAJIEKHUT MJIOCKOCTH CHMMET-
pum: A € o. AHAIOTHYHO M3 PEllIeHHs ITOH JKe 3a/aY CIedyeT, YTo b < a.

11, 2.

Kpamxas 3anucv 3adauu:
alloy, A € a, A € a,, O— cepepuna oTpe3ka AA,
(puc. 2).

‘ Bepsno 1, uto O(a) = a,?

Pewenue. BocnionbayeMcs TeM, YTO IPH LieH-
TpaJbHON CHUMMETPHH IJIOCKOCTh NEPEXOAUT
B Napa/uielbHy0 miockocts. Tak kak O — cepe-
nuHa otpeska AA,, To O(A) = A,. Ilpu nentpais-

Puc. 2 HO# cUMMeTpHH ¢ 1eHTpoM O MIOCKOCTD O Me-

PeiiieT B IJIOCKOCTh, NIPOXOAALIYIO Yepe3 TOYKY

A, ¥ napayenbHyio miockoctu o.. Ho Takoit miockocTsio siBsieTcs 1JIoc-
KocTh a,. CnenosarensHo, O(a) = a;.

11, 0.

Pewenue. Ecnu obpatuthes K 60J1ee NpocToMy
reoMeTpUYECKOMY MECTY TOYEK — FeOMEeTPUYECKO-
MY MeCTy TO4€eK LIeHTPOB CHMMETPHH JIBYX MapaJ-
JIEJIbHBIX TPSMBIX, — TO HETPYAHO OGHAPYKUTb,
YTO TAKMM TEOMETPHYECKHM MECTOM TOYEK SIBJISA-
eTCsA NpsAMasi, napajie/ibHas JaHHBIM M TTPOXOZs-
1ast yepe3 OfMH M3 LIEHTPOB CUMMETPHH (MOXKHO
BCTIOMHHUTb aHAJIOTMYHOE YTBEP)KAEHHE U3 ILIAHHU-
Metpun). Ilo ananoruu a1s1 1aHHOM 3a71a4y BBICKA-
Puc. 3 ’eM TIPeANOJIOKEHHE O TOM, YTO MCKOMBIM reo-
METPUYECKHM MECTOM TOYEK SIBJISETCS MI0CKOCTh
B, MpoXonaAMas Yepe3 ONUH U3 BO3MOXKHBIX 1IE€H-
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TPOB CHMMETPHH TIJIOCKOCTEN o ¥ oy — TouKy O — U mapasiieibHas MJI0CKO-
ctaM o i o, (puc. 3). O6ocHOBaHHE 3TOTO TPEANON0KEH S COCTOUT U3 IBYX
yacreil.

1) Ilycts O, — NPOU3BOJIBHBII LLEHTP CUMMETPHH IJIOCKOCTEH O U Oy
Jloxaxewm, uto O, ef. PaccMoTpuM ABe B3aUMHO CUMMETPHUYHbIE OTHOCH-
TenbHO HeHTpa O, Touku A u A,, pUHAJIexkKallye COOTBEeTCTBEHHO TJIOCKO-
cTam o u . [Iposesem Takxke otpesok 00,. Mmeem:

D) =ag= Ui = O'Az’} = 0,0 —cpeanss aminaAAA A,;
O(A)=A, = 0A=0A4,

6) snauut, 00, || A,Ay;

B) (00, [|A| A, nA A; cay) (00, |loy may|[B) =00 [|B;

r) (0 € Bn 00, B)= O, € p.

2) Ilycts O, — npoussoabHas Touka miockoctu B. Jokaxem, uto O, a8-
JISIETCS LIEHTPOM CHMMETPHH TTocKocTel a 1 a,. 115 3TOTO NpoBesieM npsi-
Myt AO,. Ilycrs A, = AO, N a,. Hetpyano yoenutbes B ToM, uto O — cepe-
IMHA 0Tpe3ka AA, 1, 3HAYMT, Ha OCHOBaHUH 3aja4u 11, r sBsgeTcs uenTpoM
CHMMETPHH ILJIOCKOCTEN o U a4,

s n. 1 u 2 cieayer cnpaBeUIMBOCTD CAEMAHHOTO TIPEATIONOKEHHS.

11, e.

|
| Kpamxas sanucv 3adauu:
o, 0y H B — TJIOCKOCTH, PaCCMOTPEHHbIE
| npu pemenuu 3a1a4n 11, 1 (em. puc. x 3anave 11, r).

; Bepho 1y, uto B(a) = 04?

Pewenue. Ilpeanonoxum, uro B(a) = a,. Jnga nokasatenncrsa aToro
IPEAIIOJIONKeHHsT TIPOBe/leM NPIMYI0 a, HepHeHIHKY/ISIPHYIO Napaijeib-
HBIM TIockocTsM a, oy M B. [lyctbaNa=A,aN1p=0,aNa, = A,. Tak kak
IIOCKOCTh 3 — reoMeTpuyecKoe MecTo ueu'rpos CHMMeTPUH IJIOCKOCTEi
ana,u0ep,100A=0A,

Bocnonbsyemcs Teneps TeM, 4TO CHMMETPHS OTHOCHTEIBHO IIJI0CKOCTH
NepeBOJUT NepIeHIUKYJ/ISIPHbIe IPAMYIO M IJIOCKOCTb B IepIeHNKYIp-
HBIE IPAMYIO ¥ II0cKoCTb. [Iyers B — rutockocTs ciiMmeTpuu. Haiigem 06-
pa3 MiockocTH o B 3Toi cummetpun. Tak kak AA, L B u OA = OA,, to
B(A) = A,. Tak kak a L B, To B(a) = a. O6pa3oM NMIOCKOCTH o TIPH CUMMET-
PHMM OTHOCHUTENIBHO IIOCKOCTH B 6YZET MI0CKOCTh, MPOXOASLIAS Yepes3 TOU-
Ky A, 1 mepneHauKyspHas obpasy npsaMoi a, T. e. npsamoii a. Ho Takoii
MJIOCKOCTBIO ABJIACTCA NMJIOCKOCTH o, CaeroBatensho, B(a) = ;.
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3anatue 3. Bugbl ABUXEHUA: NOBOPOT BOKPYr OCH
H 0ceBas CUMMETPHSA

1. PeKOMEH/aLNK K U3y4eHNIO TEOPETUYECKOro MaTepuana
Bocnonsayiitecs koncnexkrom ua Ipunoxenns 2.
2 PBKOMBHH&L{HM K PelWeHno 3aaay B Kndacce

3angaun 1—3 u3 n. 3.2 TeopeTHYECKOI YaCTH NOCOOUS /IS YYalHXCA.

3. PekomMeHAaumMm K peLleHnio 3aay JOMALLHEro 3aaaHus

Obuee 3adanue: 3anaun 13, a—e u3 pasnena «3aganus 1Jisi CAMOCTOATE b+
HOI paboThI».

Hnousudyanvroe 3adanue: 3apaun 14—17 u3 pasnena «3aganus 118 caMo-
CTOSATENbHOIT paboThl» (M3 OCTABUIMXCA 3a/1ay ABE Ha BLIOOP).

13, 0.

| Kpamxas sanucwy 3adavu:
| s — ocb MOBOPOTA, a || 5, a; — 0bpas mpsmoit a
| B IaHHOM 110BOpOTe (pHuc. 4).

| Bepio i, uto a, | a?

Boickasvieanue npeononocenus. C IOMOIIBIO
MO/Ie/TH IPUXOAUM K NIPEATIONIONKEHHIO O TOM, YTO
a,|| a. Kak nokasaTb 3T0 npeanosoxexne?

Puc. 4 3amvicen pewenus. BocnonbayeMcs TeM, 4TO

no60oe ABUKEHHE (Cef0BaTebHO, U TOBOPOT BO-

KPYT OCH) MapajijieJbHble MpsMble NePeBOAUT B NMapaslie]bHble MPAMBIE.

YyTeM Takke, 4TO MPH MOBOPOTE BOKPYT OCH CaMa OCb OCTAETCST HETOBHIK-
HOIA, T. €. IePEeXOAUT cama B cebs.

Pewenue.
s s,

Umeem: 1) a— a,,} = a, || s;
alls

2) (a|[sualls)=alla
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Kpamxas 3anuce 3adavu:
§ — 0Cb MOBOPOTA, @; — 06pa3 NpaMoii a B 10-
BOPOTE BOKPYT ocH s (puc. 5).

JloKa3aTh, YTO yroJr MeX/y NPSAMOIi @ U OChIO §
paBeH YTy MEXIIy NPSIMON @, M OCBIO S.

| ]
T i 3amvicen pewenus. BocrionsayeMcest TeM, 4To
‘ ’ B 060M JBIKEHNH H, CJIEA0BATENBLHO, B I0BO-
POTE BOKPYT OCH BeJIMYMHA YTIa MEXKIY MPSAMbI-
Puc. 5 MU coxpansercs (puc. 4).
Tax kax npu moBopoTe s — s, @ — @y, TO yroa me-
HIY IPSIMBIMH @ U S PaBEH YTJIY MEXIY MPSAMBIMHU @, U §. ITO U 03HAYaeT, YTO
YTOJI MEXKAY KaXI0¥ NPAMO M OChIO TOBOPOTA OCTAETCH HEM3MEHHBIM.

ITpumenanue. 3anaya 13, e ansercs obobiennem aanayn 13, 2, B KOTOPOii Tak-
Ke YTBEPXKIAeTCsA HEM3MEHHOCTE YIJla MeXY NPSAMOIi M OChIO NIOBOPOTA B CTyyae,
KOrzia npsimas 06pa3yerT ¢ 0ChbIo YroJ, paBHblii 0°.

15, a.

Kpamxas sanucw 3adavu:

AB = AIBI’

AB ¥ A,B,.

1) oxasaTts, uTo 0Tpe3ok AB MOXHO coBMec-

THTb C OTPe3KoM A, B, TOBOPOTOM BOKPYT OCH.
2) ITocTpouTb OCB ¥ YToJ MOBOPOTA.

Ananus. JlomycTiM, 4TO 3a7aya pellleHa M TpaMast

S SIBJISIETCs1 OCBIO MOBOPOTA (pHc. 6), P KOTOPOM OTpe-

30K AB nepexomuT B paBHbIH eMy oTpe3ok A,B,. Mnaue

Puc. 6 TOBOPSH, IPH NOBOPOTE BOKPYT OCH § KAaK TOJBKO TOYKA

A coBMewaercsi ¢ TOuKoit A,, Touka B coBMeliaercs

€ TO4KO# B,. BoisicHM, KakiM 06pasoM MOXKHO IIOCTPOHTD OCh S U YTOJI IIOBOPOTA.

HAns noctpoenus ocH s HEOOXOAMMO BOCTIOIB30BATHCH HEKOTOPHIMHU

ee cBoiictBamu. O6paTiM BHUMaHKE, YTO TOYKH OCH S PABHOYNATEHBI OT TO-

uek A n A, (cM. 3ana4y 13, B). Tak Kak reoMeTpHYECKOE MECTO TOYEK, PABHO-

YHANEHHbIX OT ToYeK A 1 Ay, €CTb IIJIOCKOCTh CHMMETPUH STHX TOYEK, TO ITO

O3HAYaeT, YTO TOYKH OCH § LOJDKHBI IPUHAIEKATD IVIOCKOCTH CUMMETPHU
ToyeK AU A,.

G s
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AHaJNIOTMYHO TIPHXOAMUM K BBIBOLY O TOM, YTO OCh § JIOJIKHA PUHAJLIIe-
XaTh NJIOCKOCTH CUMMeTpHH Toyek B u B,.

WTak, och MOBOPOTA § MOKET OBITh TIOCTPOEHA KAK MPSMAsi, 0 KOTOPO#t
TnepeceKarTes MI0CKOCTH CHMMeTpHH Touek A n A, Bu B,.

OcTanoch BLISICHUTB, UTO TIPH MOBOPOTE BOKPYT OCH S €CJIN TOUKa A Tie-
pexomuT B TOUKy A,, To Touka B nepexoauT B Touky B;.

3anatue 4. Buabl ABWXEHUH: napannenbHbld NEpeHoc
W BUHTOBOE [1BUKEHHE

1. PeKOMeHaLmMn K U3y4eHuio TEOPETUYECKOro marepuana
Bocnonsayiitecs koHcnexrom u3 Ipunoxenns 2.

2. PekoMeHZaumMK K peLeHunto 3afad B Knacce

3anaun 1—3 u3 1. 4.2 TeopeTHYECKOH YACTH MOCOOMSA /IS YYAIIHXCS.
3. PekomeHgaumu K pelleHnto 3aaay JoOMallHero 3afjaHua

Obuyee sadanue: 3anayu 18, a—a u3 pasuena «3agaHug VI CAMOCTOATE b~
HOH paboThI». '

Hnousudyarvioe sadanue: 3anaun 19; 20 u3 pasznena «3agaHus Ajs camo-
CTOSATEbHOI paboThI» (M3 OCTABIIMXCSA 3a1ay IBe Ha BBIGOD).

18, 5.

Kpamxas sanucy 3adauu:
allb,ala(puc.7).

1 BepHo au, uto b L a?

JlokasaTenbCTBO MPOBeAUTE C NMOMOILBIO Mapa-
nenbHOro nmepeHoca. Kak HyHo BBIOpaTh BeKTOp me-
penoca? BocrionbayeMcst TeM, YTO mapasiiesbHblil 1e-
peHoc (Kak 1 j11060e ABHXKeHHe) epreHIuKyJIsipHbie

Puc. 7 TIPSIMYIO M IIJIOCKOCTD NIEPEBOUT B MEPIEeHANKYAsIp-
HbI€ IPAMYIO U IJIOCKOCTb.

Iyctb aNa=A, b(Na = B. Boinonrnum napannesbHblit NepeHoc Ha BeK-
Top AB. Tak Kak AB c «, TO Ipy napayulebHOM NepeHoce Ha BekTop AB
NJI0CKOCTh @ TepeiifieT cama B cebsi (OKaXeTcss WHBAPUAHTHOM IJIOCKO-
cThi0). BocrosibayeMcs TeM, YTO NPHU Mapasiic/IbHOM MepeHoce npsAaMas 1ne-
PEeXOUT B napaienbuyio npamyio. [loatoMy npu mepenoce Ha Bektop AB
npsiMas @ nepeiiieT B NPAMYIO, NPOXOAAILYIO Yepe3 TouKy B 1 napajiesib-
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Hyo nipsiMoit . Ho Takoi mpsimMoii siBisieTcst npsimast b (OHa MpOXONHT Yepes
Touky B u napansiensHa npamoii a). CaenoBarenso, AB(a) = b. Umeem:

AB(a)=b,
ﬂi"(a) =a, p=>blo
aloa

18, 2.

Kpamkas sanucv 3adauu:
al|B, a L a(puc. 8).

‘ Bepno s, uto § L a?

JlokasaTesIbCTBO NMPOBEAUTE € MOMOLIBIO Ma-
paJlIeNIbHOrO NEPEHOCA.
Kax Hy>xHO BeI6paTh BEKTOp nepeHoca?
3amvicen pewienus. [IpUMEHNM TOT XK€ CaMblii
Puc. 8 3aMBICeJ1, 4TO H IIPM pelleHHH IIpeIbIayIei 3aa9u
Pewenue. Ilyctba\a=A,a()p=B. Buinoa-
HUM napasieTbHBIN Tieperoc Ha Bextop AB. Tak kak AB < a, TO 1IpH aToM
nepeHoce npsimMast a nepeiizier cama B cebs (6yaeT AHBADHAHTHON TIPSAMO#M
AanHoro npeobpasopanus ). I1710CKOCTD o epeiizieT B II0CKOCTb, IIPOXO/si-
IYI0 Yyepe3 TOUKY B ¥ mapaiienpHyIo TJIOCKOCTH o (TaK Kak MpH mapa-
JIEJIBHOM ITIEpPEeHOCE IIOCKOCTh TEPEXOHT B MapaLIeNbHYIO TIOCKOCTD).
Ho Takoii n10cKoCTbI0 ABJIsI€TCA IIJIOCKOCTD B (OHA NPOXOIUT Yepe3 TOYKY
B u napannespHa NJI0CKOCTH ).

3anatue 5. lomoTeTHs kak npumep npeobpasoBaHus
nopobus

1. PeKomeHaaUmMm K n3y4eHuio TeOpeTMHecKoro marepuana
Bocnonpayiiteck koHcnekTom u3 [Ipunoxenus 2,
2. PekoMeHaaumMm K peLueHuio 3aay B Knacce

3apauu 1—3 U3 1. 5.2 TeopeTHUECKO YacTH MOcoBUs A1 YYAIUXCH.
3. PekomeHpaumum K peLueHnio 3aay JOMALLHEero 3afanHus

Obujee 3adanue: 3anaun 21; 22, a, 6; 23 us pasgena «3agaHus 11 CaMOCTOA-
TeJBHOM paboThI»,

o 00 o
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Hnousudyarvroe 3adanue: 3anauv 23, r—e U3 pasjiena «3alaHusl U1 cCaMoO-
CTOsATeNbHO paboTh» (M3 OCTABIINXCS 33/1a4 OHY Ha BHIOOP).

3anarue 6. pumeHeHue METOAa reOMEeTPUYECKHUX
npeo6pa30BaHKil NPU peLLeHHy 3aaay

1. PexoMerfauum K peleHunio 3aay B knacce

3anauu 1—3 u3 1. 6.1—6.2 TeopeTirueckoit YacTH MOCOOUS st YYANIUXCA.
2. PexomeHfauum K peLleHuio 3aaay JOMalLHero 3afaHus

Obwee 3adanue: 3anauu 24, a—s; 25, a, 6 U3 pa3nena «3afaHus 1S CaMo-
CTOSITeNIBHOI PaboThI».

Hnousudyanvroe 3adanue: 3apa4yu 26, a—B U3 pazjena «3agaHus st CaMo-
cToATENbHO paboThl» (ABe 3aa4yK Ha BBIGOD).

26, 6.

Kpamxas 3anucv 3adauu:

® u @O, — paBHble OAUHAKOBO OPUEHTHPO-
BaHHbIE (PUTYPHI;

A, B, C, ... — Touku durypst O;

A,, B,, C,, ... — COOTBeTCTBEHHBIE TOUKH (hu-
rypst @y;

A=A,B=B,,C=C;

A, B, C He nexat Ha onHoit npsiMo#t (puc. 9).

}_-[OKaSaTh, YTO OCTaJIbHBIE COOTBETCTBEHHbBIE
touku puryp O u @, coBnazamor.

Houcxk pewenus. Ilycts purypst O u O, — onuHAKOBO OPUEHTHPOBAH-
Hble paBHblE (DUTYpPbI, B KOTOPHIX TPH Tapbl COOTBETCTBEHHBIX TOUEK —
naps! coBnasiux Touek: A=A, B=B,, C= C, n Touku A, B, C He nexar Ha
oxHoM npsimoit. JlokaxkeM, yTo si00asi Apyras napa COOTBETCTBEHHBIX TOYEK
atux ¢uryp — touxu D u D; — TaKxKe napa COBIaBUIMX TOYEK.

PaccMoTpuM c 5T0it nesbio 18a tetpasapa: DABC u D\ABC. Y aTux tet-
Pa3IpOB OHO M TO )Ke OCHOBaHMe — TpeyronbHuka ABC. 3anaya cBoauTes
K TOMY, 4T06BI ZI0Ka3aTh coBnafenue sepuiut D u D, stux Terpasapos. Ka-
KHe CBOMCTBA PacCMAaTPUBAEMbIX TETPA3APOB MOXHO 0OHAPYKUTH?

G ==
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Tak kak A u A, BuB,, Cwu C,, D u D, — cOOTBETCTBEHHbBIE TOYKH, TO
AD=AD,,BD=BD,, CD=CD;, 1.e.60K0Bble peOpa ITHX TETPA3APOB COOT-
BETCTBEHHO PaBHBI.

He BeTpeyanach in BaM aHalOrMYHas CUTYalHsi paHblie? Benomuum 3a-
Jlayy, B KOTOPOI Takke TOBOPHTCS O IBYX TETPAIAPAX C OJTHUM U TEM XKe OCHO-
BaHHEM, COOTBETCTBEHHO DABHBIMH 6OKOBBIMH peﬁpaMH H pacnoyoxeHHbIMH
TI0 OJIHY CTOPOHY OT TIJIOCKOCTH ocHoBaHM4. Kak pelnanach aTa 3aava?

[ns ee peenns yepes cepeanny oTpeska DD, 1poBOAHIACS IJIOCKOCTb,
nepneHauKyaApuas orpesky DD, u 10Ka3bIBaN0Ch, UTO 3T [JIOCKOCTh COB-
najiaeT ¢ MI0CKOCThI0 ocHoBanust ABC.

B urore npuxoaunu K NpoTHBOPEUMIO: ¢ OAHOM CTOPOHLI, TouKH D 1 D,
JIeX)KaT 110 pa3Hble CTOPOHBI OT MOCTPOEHHOH TUIOCKOCTH, ¢ APYTOil — 110
onuy ee ctopony. ITonyyennoe nporuBopeune ozuayaer, yto D = D,. Ovye-
BHUHO, UTO 3TH PACCYKAEHHUA MOXHO IMPOBECTH U ITPH PEIIeHUH JTaHHOI1 3a-
Jayu.

Kpamxas 3anuce sadauu:
| ®u D, — paBHbIE U TPOTHBOTIONOXK-
| HO OPHEHTHPOBaHHBIE (DUTYPHI;
B OCTaJbHOM yCJI0OBHe 3afauu 26, 6
coxpansiercst (puc. 10).
ABC(D)=D,.
Buinonnenue pucynxa. Tak kak dury-
Puc. 10 pot O u @, — NPOTHBOMOIOKHO OPHEH-
THPOBaHHbIe, TO BepiuuHbl D i D, TeTpa-
anpoB DABC u D{ABC nosKHBI JIeXaTh 110 Pa3Hble CTOPOHbI OT MJI0CKOCTH
ABC (umenHO B 3TOM Cyyae obxoz Tpeyrobauka ABC, eciu ero pacemat-
puBarb ¢ BepmuH D u D,, Gyner cosepmarhcsi B MPOTHBOMONOXHBIX Ha-
npasaenusax). B pesynabrare npuxoaum k pucynky 10, a.
3amvicen pewenus. Henb3st 11 NaHHYIO 33/1a4y CBECTH K NpeAblLyLIeii
3afaue? Mnaue roBopsi, HeJIb3si 1M MOJIy4UTD 1Ba TETPAd/IPa, O KOTOPbIX TO-
BopuTcA B 3aaye 26,67 OueBHAHO, UTO /ISt TOTO YTOOBI TOTYYUTD 1BA O/~
HAKOBO OPHEHTHPOBAHHBIX TETPa3/ipa, 10cTaToYHO TeTpasap DABC cummer-
pUuHO 0Tpa3uTh OT rockoctH ABC (puc. 10, 6). 3aBepiire 3T paccyxne-
HHA.

YA
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Illl

3andarue 7. [lpuMeHeHHe MeTo/1a reOMeTPHYeCcKHUX
npeo6pa3oBaHui NPU pelleHnn 3aaay

1. PekoMeHAaUmn K peLueHuto 3aaay B Knacce

3anaun 25, 3—x; 26, r—k u3 pasiaena «3afaHusa A CaMOCTOATENbHOM
paboThl».

26, 0.

AA' | Kpamxas sanucy 3adauu:

' @ u O, — paBHBIE 1 OITHAKOBO OPUEHTHPO-
BaHHbIe-QUTYPHI,

AuA, BuB, — cooTBeTCTBEHHBIE TOYKH 3TUX
Guryp,

A=A, B=B, (puc. 11).

Joka3ats, uto D MoxHO nepesecti B D, MoBO-
POTOM BOKDYT OCH.

3amvicen pewenus. [Ang pelieHus 3agaqyu

Puc. 11 JOCTATOYHO YCTAaHOBUTD, YTO hurypy @ MoxkHO

nepesectd B ¢urypy @, nocienoBaresbHBIM

BBITIOJIHEHHEM JIBYX CHMMETPHIT OTHOCUTEJIBHO JIBYX NepeceKalonMXCs I10c-

KOCTe#, ITOro IecTBUTENbHO OYIeT I0CTATOYHO, TaK KaK MOCJEN0BaTeb-

HOE BBIMOJIHEHHE YKA3aHHBIX CHMMETPHIi OTHOCHTEJIbHO MJIOCKOCTell AaeT
HEKOTOPHIit TOBOPOT BOKPYT OCH.

Buwimoanenue pucynxa. Ipusoauts Ha pucynke ¢purypel @ u @, Her Ha-
nobroct, OrpaHHYUMCS HEKOTOPBIM KOJIMYECTBOM COOTBETCTBEHHBIX TOUEK
atux ¢uryp. Kpome Touek A u B Bo3bMeM ele e Touku C u D dpurypst .
[IpuseneM Takxke cooTBeTcTBeHHble MM Touku C; n D,. Tak kak A = A,,
B = B,, T0 Ha pucyHke 6yneM umeTb 1Ba tetpasapa ABCD u A,B,C,D,, y xo-
TopeIx GoxoBble pebpa AB u A,B; conanaior.

26, e.

| Kpamxas sanuce 3adauu:

| @ u @, — paBHbIE ¥ TPOTHBOTMOJIOKHO OPUEHTHPOBAHHbIE (DUTYPHI,

A = A,, B = B, — coBnaBsume COOTBETCTBEHHbIE TOUKH ITHUX (QUTYP
(puc. 12).

Kaxum asixennem durypy @ MoxkHo coBMecTHTb ¢ (purypoit @,?
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Pewenue. PaccMOTPHM IIJIOCKOCTBH O — TLIOC-
kocts cummetpun Touek C u C,. Tak xak CA =
=C,A, CB = C,B, To 312 JIOCKOCTb IPOH/IET Yepe3
Toukd A u B. IIpu cMMMeTpHM OTHOCHTENBHO
n0cKocTH o TeTpasap ABCD nepeiizieT B TeTpa-
anp ABC,D', xotopsiii ¢ Tetpasaapom ABC.D,
OZIMHAKOBO OPMEHTHPOBAH M HUMEET C HHUM TPH
COBIABIIIME COOTBETCTBeHHble Touku A, B u C;.
Ha ocHoBanuu peayssrata 3anayu 26,6 D' = D,.
CnenogaTesibHO, IPH CHMMETPHU OTHOCHUTENIBHO
miockoctH o ¢purypa O nepeiiner B purypy @;.

26, x. (Teopema [anambepa.)

§

Kpamxas sanuco 3adauu:

@ u @, — aBe paBHble H OJMHAKOBO
OpHEHTHPOBaHHbIe GUTYPHI,

A=A, — COOTBETCTBEHHBIE TOYKH ATHX

duryp (puc. 13).
Jlokasats, uto duryps O u @, MoxHO

COBMECTHUTb NIOBOPOTOM BOKPYT OCH,
MPOXOAAIIEi Yepe3 TOUKY A.

Pewenue. Ilycts ABCDu AB,C\D, —
COOTBETCTBEHHbIE TETPA3JAPHl JBYX HaH-
HEIX (Uryp, KOTOPble UMEIOT OJUHAKO-
BYI0 opHeHTauHio. ITycTh o0 — IJI0CKOCTh
cuMMeTpuu Touek B u B,. BrimonHus
CHMMETPHIO OTHOCHTENILHO 3TOH MJIOCKOCTH, MBI TeTpasap ABCD nepege-
nem B tetpasap AB,C'D’, umerouuii ¢ TerpasnpoM AB,C,D, obuiee pe6po
AB,. IlonyyenHslii TeTpasap NOABEPrHEM CUMMETPUU OTHOCHTEIBHO ILIOC-
kactu cummerpun Touek C ' u C, — mrockoctu B. Ipu atom Terpasup
AB,C'D' nepeiiner B Tetpaszap AB,C,D", umeroniuii ¢ TerpasapomM AB,C,D,
o6myio rpans AB,C,. [Tocnennue 18a TeTpasipa OXMHAKOBO OPUEHTHPO-
BaHHbIE K MMEIOT 110 TPH COBMABIINE COOTBETCTBEHHbIE TOYKH (TOuKH A, B,
u C,). Ha ocHoBanuu 3axauu 26, 6 0HM cOBNanyT. 3HAYMT, IPH NOCIEA0Ba-
TeJIbHOM BBITIOJIHEHMH JBYX CHMMETPHI1 OTHOCHTEJIHO TIJIOCKOCTel oL 1 B
durypa @ nepexonur B purypy @,. [TocnenoBatenbHOE BHINOJHEHHE CUM-
METpHIl OTHOCUTEJIBHO AABYX NepeceKaloIuXcs maockocTel (o ® B, Tak Kak
OHH MMeIOT 06111y10 TOUKY A) eCTh MMOBOPOT, OChI0 KOTOPOTO SBJIAETCS JIH-
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HUA TepeceyeHUs aTHX miockocreit. CreoBaTenbHO, 1aHHbIE (DUTYPHI CO-
BMEIIAIOTCA TTOBOPOTOM BOKPYT OCH. 3aMeTHM TakXe, YTO OCh IOBOPOTA
(IMHNA nepeceyeHus IIOCKOCTel o 1 B) MPOXGAMT yepe3 TOYKY A.

2. PeKoMeHAaUNM K pPeLeHuI0 3a4ay A0MALLHero 3afaHus

Obuyee 3adanue: 3anaum 26, X—K U3 pasfiena «3aaHusA TS CaMOCTOSTeTLHOM
paboThi».

Huousudyanvhoe 3adanue: 3anauu 27—29 u3 pasnena «3ananus 1J1s caMo-
CTOSTEIbHOI paboTbI» (M3 OCTABIUMXCS 3a1ay JBe Ha BLIOOD).

26, 3.
L | Kpamxas 3anucw 3adavu:
a, B ¥ y — IJIOCKOCTH, IPOXO/SAIIME Yepe3 MPAMYIO a
(puc. 14).

Kaxum npeo6pasoBaHueM MOXKHO 3aMEHUTDH T0CTIE-

IOBaTeIbHOE BBITIOJIHEHHE TPEX CHMMETPHIT OTHOCH-
TeJBHO TIOCKOCTeH o, B 1 y?

Pewenue. IlocnenosatesibHoe BBIIONHEHHE JABYX

Puc. 14 CHMMETDPHI OTHOCUTEJILHO MIOCKOCTEl o ¥ B MOXKHO

3aMEeHMTb IIOBOPOTOM BOKPYT OCH @ Ha YroJi, PABHbII YABOEHHOMY YTy Me-
KLY STHMM IIJIOCKOCTSIMM.

B cBoio oyepenb aTOT MOBOPOT MOXKHO 3aMEHHTh BHOBb TMOC/IEI0BATETbHBIM
BBITIOJIHEHHEM ABYX CHMMETPHI1 OTHOCHTEJIbHO HEKOTOPBIX IUIOCKOCTEH o U Y.

ITH IUIOCKOCTH NIEPECEKAIOTCSI 10 MPSAMOK a 1 06pasyIoT MexLy coboii yro,
O/IMHAKOBO OPMEHTHPOBAHHBII H PaBHBIH C YIJIOM MEXIY IIOCKOCTAMH o 1 f.

B aToM ciryyae cMMMeTPHH OTHOCHTEJIBHO IVIOCKOCTeH oL 1 B, oty M ¥ 3a/1a-
I0T OIMH ¥ TOT e TI0BOPOT BOKPYT OCH 4.

B utore nocnenoBaresbHOE BBINOJHEHHE CUMMETPHUIl OTHOCHTEIBHO
TJIOCKOCTeH o, B U ¥ MOKHO 3aMEHMTh MOC/IE0BATENBHBIM BhIMOJIHEHHEM
CHMMETPHit OTHOCHTEJIBHO IIOCKOCTEH Oy, ¥ U Y.

JIByKpaTHOe BBIMOJHEHHE CUMMETPHH OTHOCHTENIBHO IIOCKOCTH Y He
HU3MEHAET MonoxeHUa Todek. IlosaTroMy nocienoBaTesbHOE BHIIOJHEHHE
TpeX CUMMeTPHIf OTHOCHTEJIbHO TIJIOCKOCTEH oy, ¥ M ¥ NpeAcTaBasger coboi
CHMMETPHIO OTHOCHTEJIbHO IJIOCKOCTH Q4.

Ortciona cenyer, 4To MOCAEA0BATENLHOE BHIOJIHEHUE TPEX CHMMETPHIH
OTHOCHTEJIBHO IJIOCKOCTEH @, B M ¥ MOXHO 3aMEHHTh CHMMETPUEeH OTHOCH-
TeJIbHO OXHOM MJIOCKOCTH a.;, TPOXOASILEH Yepe3 NpAMYIO 4.

T .

© HMY «HauunoHanbHbIM MHCTUTYT 06pa3oBaHns»
© 00 «ABepcaB»



="\ MHOTOrPAHHVKM, TENIA BPALEHUS 1 UX
=Tema 2)  omBuHALMK

...

3ansTue 8. MoHATHE MHOTrOrpaHHKKa. Linnuuap u npusma

1. PekoMeHaauUmm K pelueHnio 3aaq B Knacce

3anaun 1—4 u3 n. 7.3 n 3apaun 1—3 u3 n. 8.2 reopetnyeckoit yacTu nocobus
IJIs1 y4aLIUXCSl.

2. PekomeH[aumm K peLeHnio 3afa4 JOMaLUHero 3aaaHus

Obuyee sadanue: 3anaun 31; 32 u3 pasnena «3agaHus s CAMOCTOSITEIBHOM pa-
60ThI>,

Hnousuoyanvroe 3adaiue: 3anauv 33 u3 pasnena «3afaHus I CaMOCTOS-
TeJILHOM paboThI».

Kpamxkas sanucy 3adauu:

ABCA,B,C, — TpeyrojibHas NpH3Ma, BIIHUCAHHAA
B LIMJTMHAP,

00, — och uMAMHIPA,

rpaub AA,B,B npoxonut yepe3 ock 00, (puc. 15).

1) Hoxasarts, uto AA,C,C L BB,C,C.
2) Haiitu cBA3p MeXy nomansiMu G0KOBBIX rpa-
Hel.

IIpumevanue. Jnsa pemenns 1aHHOMH 3aga4yu HeOOXOAMMO B ONlepeKalolIeM T0-
pAALKe 03HAKOMHTD YHaUIHXCA C MOHATHEM NMPH3MEI, BIHCAHHOI B LIHIAUHAP.

ITouck pewenus. [{ns nokaszateabCTBa NEPHEHIHKYIAPHOCTH HOKOBBIX
rpaneit AA,C,C u BB,C,C nocTtaTo4HO 10Ka3aTh, YTO JUHEHHBII YroJ ABY-
IPaHHOTO yIJ1a, 06pa3soBaHHOTO ATUMHU IPaHsAMM, — NPsAMOMN. BbisicHum, Ka-
KO yroJ siBJIsieTCS TMHEe HBIM YIJIOM JIByrpaHHoro yria ¢ pebpom CC,. Tak
KaK IUIOCKOCTb OCHOBAHUS LWJIMHAPA NEPIeHANKYIAPHA K 06pa3yioluM,
TO OHa NepNeHAHKYIsApHa k obpasyioweit CC,. IToatomy yron ACB siBnsiet-
Cs1 IMHEITHBIM YIJIOM JIBYTPAaHHOTO yria, o6pa3osanHoro rpausmu AA,C,C
u BB, C,C. Ocranocs noka3ats, yTo yron ACB — npsimoit. Kakum dakrom u3
NTaHUMETPUH ITPH 3TOM MOKHO Bocnosib3oBaTbes? (TeM, yTo BMcaHHBIH
YTOJ1, OMPAIOIIMICSA HA AUAMETP OKPY)KHOCTH, SABJISIETCSH NIPSAMBIM. )
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ITepefinem Teneps K HaXOXAEHHUIO CBSA3H MEXK/IY TIONIANSIMH GOKOBBIX
rpateit. O6osHaunM 6ykBaMu S, S, 1 S, NIOAAN COOTBETCTBEHHO IpaHei
AABB, AA,C,C, BB,C,C. Kakue paBeHCTBa JUIsl TIJIONIaAeil 9TUX rpaHeil
MOxHO 3anucate? (S=AB-H,5=AC-H,S,=BC- H,rne H— BbicoTa Ipu3-
MbI (HMHApa).) Bocmonb3ayeMcest aTHMH paBeHCTBaMHM M TeM, yTo AB? =
=AC?+ BC? (3aBepmuTe pacCyXIeHHs CAMOCTOATETBHO.)

3auatue 9. MousaTue mHororpaxnHuka. lunuuap u npusma
1. PekomeHaaumm K peLeHunio 3agay B Knacce

3anaun 34; 35 u3 pasjena «3ananus U CaMOCTOATEIbHOIT paboThl».

‘ Kpamxas sanucv 3adauu:
o X B — mBe MIOCKOCTH, KacalomMecs: UIHHADA,
I CC,=a B, 00, — ocs umaunapa (puc. 16).

1 Tloxkasars, yto CC, || 00,.

Buinoanenue pucynka. Ilposonum ase obpasyio-
mue uuaunapa AA, u BB, (oHM napajieibHbl OCH
unnuiapa 00,). Uepes AA, u BB, npoBoaum cooTt-
BETCTBEHHO TIocKocTH a U B. Ilyers CC; — nuHus
nepeceyenus niaockocteit o u B. Hano noxasars, uto
CC; || 00;.
3amvicen pewenus. Henpas nu BHawane 1okasarb, uro CC, || BB,?

33, a.

| Kpamxasa 3anucw 3adauu:
AA, — obpasyronias HJIMHIPA,
AA,B,B — oceBoe ceueHue,
| AA,C,C — Heocesoe ceuenue,
{ ZBAC=qa, LC,AC=B,AC=d (puc. 17).

‘ Haiitu AA, n S ocHoBanus uuinHApa.

Ananus pucynxa. Tak KaK MI0CKOCTh OCHOBaHHS ITH-
JIMHIpA IepneHaAUKyIspHa obpasyomieit AA,, TO yroa
BAC — nuneituslit yron AByrpaHHOTro yria, o6pasoBaH-
Horo rpauamu BB;A;Au CC A A. Tloatomy £BAC=a —
NaHHBIA YroJ MeXIy TJIOCKOCTAMH ABYX CeYeHHIA.

0
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ITockonsky CC, nepneHAUKYISAPHA MIOCKOCTH OCHOBAHUS IIUIUHIPA,
T0 AC siBnsieTcs npoekineil HakaoHHo# A C, (Ha II0CKOCTh OCHOBaHUS ITH-
nuuapa). [loatomy yron C,AC — yron mexay aAuaroHanbsio AC; ¥ NIIOCKO-
cTbio ocHOBaHMA uuauHApa. [To yenosuwo ZC\AC = B. 3ameTHM Takxe, UTO
AC =d.

Hanpasnenue noucka pewenus. BbIsICHUM, ¢ KaKUM TPeyroJbHUKOM Oy-
JIeM CBA3BIBATh HaXOXAeHHe oOpasyionieit AA,. B xakom TpeyronbHHke
nMeeTcst OOJIbIIe BCEro IAaHHBIX? 3aMeyaeM, YTO TaKHM TPEYTOTbHUKOM AB-
nsetcs tpeyronbHuk C,AC. (B nem uspectHa runorenysa AC, U oCTpbIi
yroa B.) Y3 atoro Tpeyronsuuka Haitnem C,C = AA,.

JLns HaxoxK/1eH st TUIOLIAaAN OCHOBaHH Sl LIWIMHIPA He0OX0IMMO HANTH pa-
nuyc aToro ocHoBanus. Kaxue ajieMeHTb! (XOPbL, YIJIbL) KPYTra MOXKHO HAWTH?
(BrisacHsieM, uto U3 Tpeyrosibauka A C, C moxHo Haiitn AC.) Torna ais ocHo-
BaHMsA UMIMHApa 3HaeM xopny AC u £ZBAC. IlonbiTaeMcsi ¢ IOMOLIBIO 3THX
3/IEMEHTOB Kpyra HaiiTH ero paguyc. (3aBepiiuTe peleHue 3a1auu.)

OTMeTHM OCHOBHbBIE YePThI HANPABJIEHUS TOUCKA: 3aMeyaeM, YTo 6osb-
111ee KOJIMYECTBO AaHHBIX HAXOJUTCS «3a IPeielaMi» OCHOBaHUS LIMJIMHI-
pa. I[loaToMy ecTecTBEHHO MOMBITATHCS BHAYANE HAHTH 0OPA3yIOILYIO K-
JIMHApPA. 3aTeM, <«CIYCKasCh» CBEPXY Ha OCHOBAHHME LMJIMHAPA, HAXOAUM
37IeMEHThI OCHOBAHUS U €r0 PaxHyC.

35, 6. (Obobwennan sadaua.)

Kpamyxas sanuce 3adauu:
k : ™ — OTHOMIIEHHE IIONAM 0CEBOTO CeYeHMsl K II0-
I3l OCHOBaHUA IUIMHApa (puc. 18).

‘ Haiitu yros Mexxay 1MaroHanasiMu 0ceBOTO CEYEHHUS.

Sepucmuueckuii npuem. Ecnu B 3a1aue 1aeTcst OTHO-
IIEHHEe BEJINYHH, TO N10JIE3HO BHIPa3UTb 3TO OTHOLIEHHE
yepe3 OTHOIIEHHUS] HEKOTOPBIX APYTHX BCIOMOTATeNb-

Puc. 18 HBIX BEJIMYHH.
Pewenue 0606wennod 3adauu. Ilycrs R u H — coort-
BETCTBEHHO PaJIMyC OCHOBaHMS M BBICOTA LUJINH/PA.

k_2RH _ o _2R ,_2nH _2H
T = By =
O1cioza tg 3 "3 2 arctgk, o = 2arctg 5
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Boasspauenue x ucxoonoii 3adaue. B ucxonHoii 3anave k= 4. Ecin k = 4,
TO tg% .= 1. IToatomy B aTom cnyuae% =45° o =90°, [lnaronanu oce-

k ;
BOTO Ce4YeHHA OKA3BIBAIOTCA IEPINEeHAUKY/IAPHBIMH, 4 CaMO 0CeBOE ceyeHHne
ABJIAETCA KBaJIPpAaTOM.

35, 2. (Obobwennas 3adaua.)

Kpamxkas sanucwy 3adauu:
H — Beicota nunuuapa, R — paauyc ocHoBanus,
AB, =d, 00, — ocy unungpa (puc. 19).

‘ Haiitn x — paccrosuue mexny AB, n 00,.

Ilocmpoenue obugezo nepnenduxkynspa npsamvix AB,
n 00,. Tak kak AB, = OO0, To IpUMEHHM H3BECTHbIIT aJI-
TOPUTM TIOCTPOEHHsI OOIEro MepHeHANKYIsIpa K ABYM
Puc. 19 ODaHHBIM CKPEIUBAINMCS MpsaMbIM. {5 aToro yepes
npsamyio AB; mpoBeneM MI0CKOCTh, MapaiAeNbHyIo Mps-
moit O0;: yepe3 Touky B, mposezneM obpasyiomntyio B, B, oHa nmapaJiesibHa
00,. Tloatomy nnockocts ABB || 00,. lanee Heobxoaumo npamyio 00,
OPTOTOHABHO CIIPOEKTHPOBATh Ha MI0CKoCcTh AB,B: u3 Touku O nposeneM
neprnenauxyasip OM k AB (AM = MB), yepe3 Touky M npoBezeM NpsimMyio
MK || 00;; MK — npoexuus npsamoit 00, na nnockocts AB,B. Uepes nony-
yennyio Touky K nposeznem KT || MO; T € 00,. llpamas KT — o6uiuii nep-
IEeHIHKYJISP, NepeceKaomuii ckpemuBaomuecs npsamole 00, n AB,. 3ana-
Ya COCTOUT B TOM, yToObI HaiiTh KT,
3amvicen evryucaenui. 113 nocrpoenuii cnenyer, uto OTKM — npsimo-
yronpuuk. [Toatomy TK = OM = x. 3anaya CBOANTCS K HAX0XKAEHHUIO OTpe3-
ka OM. J1n1s1 aTOrO, BUAHMO, CJIE[lyeT pacCMOTPETh TpeyrosibHiuK OAM.

35, 0. (Obobwennasn 3adaua.)

Kpamxas sanucv 3adavu:

H — poicota uuinHzapa, R — paguyc ocHOBaHus,

AA,B,B — kBaapar, BepIIUHbI KOTOPOTO JIEXKAT HAa OKPYXK-
HOCTAX ocHoBaHu# (puc. 20).

Haiitu x — cTropoHy KBajpaTta.

— 101 —

© HMY «HauunoHanbHbI MHCTUTYT 06pa3oBaHns»
© 00 «ABepcaB»



Ananuz pucynxa (vepmexca-nabpocxa). Beinonnsem yeprex-Habpocok
1 C €ro NIOMOLIBIO IPOBOAMM cieaylouue paccyxaenusa. Keaapar AA,B,B
OPTOTOHAIBHO NMPOeKTHPYETCS Ha MIOCKOCTh OCHOBAHUS IUIUH/DA B Mps-
MoyronbHUK AA,B,B. B camoM nene, Tak Kak napajiesnbhble npaMsie AB
u A, B, NpoeKTHPYIOTCS B apaJiesibHbie, T A,B, || AB. Kpome Toro, o Teo-
peMe o Tpex nepnenauxynspax: AB | BB, = AB | BB,. 3uauut, AA,B,B —
npsimoyroabHHUK. Torzaa ero iMaroHany nepecekaoTcs B ieHTpe O HUKHEro
ocHoBaHus. [ToaToMy TpeyronbHuk ABB, — npsAMOYToJBHBIH,

3amvicen pewenusn. ECTb CMBICA BBIAENUTD 1BA TPeyroibHuka: AABB,
1 ABB,B,. B aTux TpeyronbHUKax coaepKaTcs KaK aHHbI€e, TaK 1 HCKOMBIi
aneMeHT. Hesb3s Ju HaiiTH X, BBIPa3HB ABAXXAbI 0TPe3oK BB, u3 Tpeyron-
HuKoB BB B, u ABB,?

2. PeKOMEHAAUMN K peLLeHUIo 3234 A0OMALLHEro 3anaHus

Obwee 3adanue: 3amauv 36; 37 w3 pasziena «3aaHus A7 CAMOCTOATE/BHOM pa-
GOTBI».

Hnousudyanvroe 3adanue: 3ana4v 38 u3 pasziena «3alaHus 11 CAMOCTOSI- -
TesbHOIt paboThI» (ABe 3amauu Ha BHIGOD).

38, a.
% G Kpamxas 3anucy 3adauu:

ABCA,B,C, — HakyioHHasi TPeyTroJibHasi NPU3Ma,
paccrosinue Mexay pebpamu AA, u BB, — 37,

paccTosinue Mexay pebpamu BB, u CC, — 13,
paccrosirue Mexay pebpamu AA, 1 CC, — 40 (puc. 21).

Haiiti x — paccrosinue mexay 6oJibiieii 60koBoi
IPaHbIO ¥ MPOTUBOJIEKAIMM H0KOBBIM peGpoMm.

Puc. 21

Bumonnenue pucynxa. CTpouM HaKIOHHYIO Tpe-
yrosbHyio npuamy. ITocsie aToro HeoGXOAMMO yKa3aTh Ha PUCYHKe NAHHBIE
PaccTOsHUA MEX/Ty NapasiielbHbiMi 60KoBBIME pebpamit. PaccTosinue Mexy
NapaJLIe/IbHbIMH NIPAMBIMH M3MepAeTCs1 KaK JUIMHA UX 00IIero neprexamKy-
JIAIpa, 3aKMI0YEHHOr0 MeX1y 9TMMH npsMbiMu. Ecau momyctuts, yTo
A,B,1 BB, u B,C, L BB,, TO IpXOMM K BBIBOAY O TOM, 4YTO ILJIOCKOCTb, IIPOXO-
aswmas yepes A,B, u B,C,, nepnennukysipua BB,. Torna aroii nnockoctu 6y-
AYT NepneHaANKyIspHbI Bee 60KoBbie pebpa. [10aToMy Z1HHEI OTPE3KOB A,B,,
B,C,, A,C, — nannsie paccrosaus. ITycts A,B, = 37, B,C, = 13, A,C, = 40.

Bonbureit 6okoBoit rpansio sBasercs rpaib AA,C, C. IosTomy x — pac-
cTosinue ot pebpa BB, no miockoctu rpanu AA,C,C.
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3amvicen evruucaenuii. 1N HAX0XKAEHUS PACCTOSHHS MEXKAY Mapaslieiib-
HBIMM TIPSAMON H TIOCKOCTBIO He0OX0AMMO U3 HEKOTOPO# TOYKH NPSIMOH Mpo-
BECTH K 3TOil TUTOCKOCTH MepHeHaHKYIsp. Bynem npoBoauTh 9TOT MeprieHan-
Kynsp u3 Touku B,. On Gyzet nexath B miockocTH o = (A,B,, B,C,). [loatomy
MCKOMBII NepIEeHIMKYJISAP SIBISIETCS BbICOTOM TpeyronbHuka A,B,C,. 3anava
cBesach K IJIAHUMETPUYECKO|: IaHBI TPU CTOPOHBI TPEyTOJIbHUKA, HAlTH ero
BBICOTY.

3austue 10. MonaTHe MHOrorpaHHuKa. LiInnuHApP M npusma

1. PeKoMeHAaUMM K peLueHuio 3agay B knacce

3anauu 39 u3 pasziena «3afaHust 71 CAMOCTOATEbHOI pabOTHI».

39, a.

Kpamxas sanucv 3adauu:

ABCDA,B,C,D, — napannenenunes,

ABCD — kBanpar,
AA=AB=A,C=A,D,AB=a,AA,=I(puc.22).

Haiitu: 1) BbicoTy npu3aMbl; 2) KOCHHYC yIja
HakJoHa AA, K iiockocti ocHoBanusg ABCD,
| 3) KocuHyc yr/ia Hak/ona pebpa AA, K cTopo-
HaM HMJKHEro OCHOBaHUs; 4) Iouaib IoJ-
HOM [TOBEPXHOCTH Napasuiesienuena.

Houck 3amvicna pewenus. HauneM ¢ Bbl-
6opa KJII0YeBOT0 YCIOBHS 3a/iaui, OTNpe/esiolero HanpasaeHue oMCKa.
Taxkum YCJIOBHEM ABJAIOTCS HE TaHHBbIC 3HAYCHH A BEJIHYHUH (CTOpOHa KBaja-
para a, 6oxosoe pebpo /), a yclIoBHe — <0O/IHA 3 BEPIIMH BEPXHETO OCHOBA-
HHS OJIMHAKOBO OTCTOUT OT BCEX BEpIIMH HHXKHero ocHoBaHus». Kax Boc-
Mob30BaThest ITUM yeaosueM? Ilpu pemennu 3agayu B 10-M kiaacce He-
OMTHOKPATHO BCTPeYauch ¢ CUTyaluel, Koraa Touka (Hanpumep, A,) pae-
HOYyIajeHa OT BePUIHH HEKOTOPOTro MHOTOYTOJIbHHKA (Hanpnmep, KBajparTa
ABCD). B kakyo TOUKY [TPH 9TOM OPTOTOHATBHO MTPOEKTHPYETCsi Touka A, ?
Nnuaue rOBOP#, KaKast TOUKa 6)’,&01‘ ABNATHCA OCHOBAHHMEM BBICOTHI JAHHOTO
napannenenunena? (B urore sTux paccyxaeHuit NPUXOANM K BBHIBOAY
o ToM, uT0o A, O — BeIcoTa napannenenumnena.) [Iposoaum Beicoty A, O, B pe-
3yJibTaTe nosyvaeM TpeyroibHuk AA, O, n3 KoToporo MoseT ObITh HaliieHa
aTa BbicoTa. [locsie aToro HaXxoAMM KOCHHYC yrja HakjoHa pebpa AA,
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K TIJIOCKOCTH HWXKHEro ocHoBaHUs napaienenunena. Kocunyc yrna A,AD
MoxeT ObITh HaitieH ¢ momouibio dopmyner Jitnepa. [Ipu HaxoxaeHUM
TUJIOIIA/HM TIOJIHOH MOBEPXHOCTH MapaJuiesienuneia Heo6X0MUMO YYecTb,
4TO Bce GOKOBBIE TpaHM paBHbL. Ilnomank onHOM 60KOBOM rpanyu yaio6HO
HalTH, HCTIONB3Ysl BHIPAXKEHUE MIIONIA/M NapasiiefloTpaMMa Yepes Mpoma-
Be/ieHHe JIBYX €r0 CTOPOH Ha CUHYC YTJIa MEXIY HUMH.,

B G | Kpamxas sanuce sadauu:

\ by ABCDA,B,C,D, — nipsiMoii napaJuiesienuresn

A, b, (puc. 23),

o AB=5,AD=8, ZBAD =60°,

X MeHbIIIas AMaroHa/Ib NapaJlyieienuIena CoCTaBIsAeT

/N | |, | cnuockocTeio ocHOBaHus yro. B 60°.

P A& —7%
S5l |B,D—?

Puc. 23 Buinoanenue pucynxa. Ctpoum npsaMoit mapaie-
Jgenunes. B atom mapannenenunene HeobXomumo
HalTH MeHbIy10 Auarosab. CpaBuuM auaronamu AC, u B,D. PaccMoTpum
HX KaK THIIOTeHY3bl NPAMOYTONbHBIX TpeyroasHukos ACC, u DBB,. ¥ uux
katetsl CC, u BB, paBHbI (KaK BbICOTHI napasiesnienunena), AC> BD. Toraa
TUNOTeHy3a 6osbie B TOM TPEYTONbHUKE, Y KOTOPOTO uMeeTcs 6obimii
katet: AC, > DB,. Utak, B;D — MeHbLIasi AHaroHaJIb NPSAMOTO Mapajuiesie-
nunena. [Toatomy £B;DB = 60° — yros Mexay MeHblilei IHarOHAJbIO Ma-
paJiefienunesa U IJI0CKOCThIO OCHOBAHHUS,

Touck 3amvicra pewenus. HauneM ¢ HaXoxJIeHUs, HATPUMeED, AMATOHa-
a1 AC,. B xakoii TpeyroJbHUK MOXXHO BKJIIOYMTD 3Ty AuaroHass? (B Tpe-
yronbHuK ACC,.) UTo N3BeCTHO U YTO HEU3BECTHO B HTOM TPEYroJbHUKE?
(3ameyaeM, 4TO NAHHBIX B HEM HEOCTATOYHO; MOXHO HaTH AC u3 Tpe-
yrosbnuka ABC no teopemMe KOCHHYCOB, HO KaTeT CC, 0CTaeTCsi HeM3BeCT-
HbIM.) MoxeT 6biTh, HayaTh pellteHne ¢ HaxoKaeHus auarosany B,D? (3a-
MeuaeM, 4T0 TpeyroiisHuk DBB,; Gosee 6orat Ha M3BECTHBIE BEJTHYHHBL
B HeM ecTb NlauHbiit ZB DB = 60°; kxpome Toro, BD MOXHO HaliTH U3 Tpe-
yroabuauka ABD no teopeMe kocunycos.) Takum 06pa3om, 3aMbIces penre-
HUS ONpeJIeNIMIICA: BHavYasie HaxoauM BD, 3ateM u3 Tpeyronsuuxa B,BD —
B,D u BB, u, naxoneun, u3 tpeyroibuuka ACC, naxonum AC;.
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Kpamxas sanucw 3adauu:
ABCDAB,C,D, — npsiMoii napasuiesieniumnen, (puc. 24),
£BAD=0.<90° AD=a, S pc,p=Q,

%— o — yros Mexay miockoctsiMu AB,C,D u ABCD.

= AB—?
. V BB, —?
AM D
Bumoanenue pucynia. CTpouM npsiMoit napasiie-
Puc. 24 JIEMUIIEN M CeYeHHe, POXOsIIee Yepe3 CTOPOHY Oc-
HoBanust AD u nporusononoxtoe pebpo B, C,. [lanee He06X0AMMO OCTPOUTD
JIMHEHHBINA YroJl ABYTPAaHHOrO yriia, o6pasoBaHHOrO IiockoctsimMu AB,C,D
1 ABCD. [I151 3TOT0 13 KOHIIOB TePIeHMKYJisipa BB, K II0OCKOCTH OCHOBaHHS
NpoBeIeM NpsMBIE, NepreHAnKYIapHble AD. Jlerye npoBecTH BHavale Takoi
nepreHauKysap yeped Touky B. Tak kak yron o — octpslit, To ocHoBaHue M
nepnenaukyspa BM x AD 6yner nexatsb Ha cropose AD. Toraa no Teopeme

0 Tpex neprnenaukyaspax BiM | AD. Utak, £BMB = g- — 0 — JaHHBIN yTOJ

Mesxny mnockoctsimu AB,C,D u ABCD. TlocTpoennst 3aKOHYEHBI.
3amvicen peurenus. B 3anade roBopuTcs o miomazsix u yriax. [lonsrraem-
Csl MAKCUMATBHO MCIIOJb30BaTh pas/jiMyHble (OpMyJbl MIOMazell (uryp.
Mo:KHO 11 Ha{TH 0 UMEIOLMMCS IAHHBIM IIVIOIIAlb OCHOBAHHS NapaJiyieie-
nunesna? Kakas dopmyna moxer npuiitn Ha nomoins? (Dopmyna mtomaau
(burypel, osryyeHHas U3 JAHHOM IIPH OPTOTOHA/IBHOM IIPOEKTHPOBAHHH. )
Ha ocnoBanuu atoit ¢dbopMysbl MOXKHO 3amucarb, YTO S,pcp =

A

it T

(=

=]
9]

=Qcos T o _ol= Q sino.. 3Hast 101 OCHOBAHHA, HEJIb351 JIM HAHTH €ro

cropony AB? Kakyio dopmyny niouaau napajujieyorpaMma IIpd 9TOM
MOXHO Mcnosb3osath? ([Lromans napasienorpaMma paBHa Npou3Bese-
HHIO JIByX €r0 CMEeXHBIX CTOPOH Ha CHHYC yIJia Mexxay HuMu.) U3 kakoro
TpeyronbHHKa ynoOHee Bcero Haiiti BB,? (M3 Tpeyronbuuka B,BM: B Hem
B;M moxHo HaiiTH, a yron B,MB nan.)

2. PexoMeHAauuu K peLeHnio 3aa4y JOMaLLHero 3afaHus
Obuwee 3adanue: 3anauun 40 u3 pasnena «3aaHus A1 CAMOCTOATEILHOM

paboTsl»,
Hnousudyanshoe 3adanue: 3anaun 41; 42 ua pasnena «3afaHust It CaMO-

CTOSITeJIBHOI paboThi» (M3 OCTABIUMXCS 3a/ay /iBe Ha BLIGOD).
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40, a.

Kpamxas sanucs 3adauu:
BCA,B,C, — npsimasi TpeyroJbHas Npu3Ma
(puc. 25),

AB=AC=a, ZBAC=q,
B — yron mexxay B,C u rpanbto AA, B, B.
BB, —7?

Buinoanenue pucynxa. CTpoUM NPAMYIO TPe-

Puc. 25 yro/bHyIo ipuaMy. [lajiee IOCTPOHM YTOJ MeX-

ay B,C u miockoctbio rpann AA, B, B. [lns aToro

oproroHanbHo crpoekTipyem B, C Ha mnockocts AA,B,B. Touka B, nexur

Ha IVIOCKOCTH NPOEKIIHiA, [I09TOMY OHa COBIazaeT co cBoeii npoexuueit. [lo-

crpoum npoexuuio Touky C. HyxHo u3 Touku C ipoBecTH nepreHanKyJisp
K miockocti AA By B.

Tak KaK IJIOCKOCTb OCHOBAHMS M IUIOCKOCTb GOKOBO IpaHM NepIeHAHKY-
JIsIpHBL, TO TleprienauKyasp CM x miockoctn AAB B byner npunauiexars
nmockocTn ABC. KpoMe Toro, 5TOT ieprieHIMKY.Is1p 10JIKeH GbITh TepreH/KY-
JISIPOM M K JIMHUM Nepeceyeust iockocTeit ABC v AA,B,B,, T. e. x nipsivoit AB.
Torna CM — Bbicota AABC. Tloctpons TakuM 06pasoM TouKy M — MPOeKIHio
touku C Ha muiockocTs AA,B, B, noctpoum B,M — npoekuuio HaknorHo# B;C
K raockocTi AA,B;B. Iloatromy ZCB\M = B — yron Mexy B, C n mi1ockocThio
rpatin AA,B,B. B urore NpuxouM K HCKOMOMY PHCYHKY.

Houcx pewenus. Cpa3y ykasaTb TPeyroJbHHK, COJEPKaUIHH CTOPOHY
BB, 11 uMeIoNIHit HEKOTOPbIE H3BECTHbIE 3JleMenThbl, He yaaercs. Karer BB,
MOXHO 6bl0 66t HaiiTi mo Teopeme IIndaropa us tpeyrosbhuka BiBC,
ecJiv npeaBapuTenbho yaacres Haittu B,C u BC.

Brisichnum, kak MoXHO Haifti BC, Kakoit TpeyroJibHHK ISl 9TOTO OKa-
xercs nosneaubiM? (Tpeyronbsrik ABC, BC MOXHO HAiiTH U3 HETO 110 Teope-
Me KOCHHYCOB.)

Kax teneps Haittu B, C? Kakoii TpeyronbHuK UIst 3TOro oKaxeTcs Gouiee
noaxoasmum? (MoXHO NONBITaTCS PacCMOTPETh TpeyroabHuK CMB,.
DTOT TPeyroJibHUK MPAMOYrOJIbHbII, B HeM u3BecTeH yrou B.) OueBuauo,
yro B,C 6yner uaiineHo, ecnn Haitnem CM. Kakoit TpeyroibHUK AUist 3TOTO
Heobxonumo paceMorpers? (AAMC: oH npsAMOYTrobHbIH, B HEM H3BECTHbI
runoTteny3a a v yroa o (wiu 180° — a).) ITonck penienus 3akoH4eH, MOXHO
MEPEXOLNTH K BBIYHUCIEHHAM.
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Kpamxkas sanucw 3a0auu;

ABCA,B,C, — npsimasi TpeyroJibHasi IPH3Ma,
ZA=a, £ZB =, § — nnowans AABC,

O — UeHTP OKPYXHOCTH,

onucaHHoO! 0koJ10 AABC,

£A{0A = ¢ (puc. 26).

AR T

Iloucxk pewenus. BeicoTy npuaMsl AA; MOXKHO
Puc. 26 NONbITaThCsA HaliTH U3 TpeyronbHuka A,AQ. dtoT
TPEeYTOJIbHUK — MPSIMOYTOJbHBII, M B HEM U3BeC-
TeH OCTpBI yros ¢. 3anaya CBOAUTCS K TOMY, 4ToObl HaliTn OA — panuyc
OKDY’KHOCTH, OTIMCaHHOMH okosno ocHoBanus ABC. Kakue Teopernueckue
CcBeJieHnst HeOGXOXUMO IS STOTO NpuBJeyb? Benomuum pasmuunbie Gop-
MYJIBI TIJIONIA/IH TPEYTOJIbHHUKA, ¥ B TOM YHcIe HOPMYJTY, CBA3bIBAIONIYIO Pa-
AMYC ONKCAHHON OKPYXKHOCTH U MIowazs. IIpHXoauM K BHIBOZLY O TOM, YTO
Gonee 6TU3KUMM K IAHHBIM 3271241 ABJIAIOTCS CAEAyIoMe GOPMYJIBL:
R= i—z‘;f:, S= %bcsina, S= %acsinﬁ, S= %absin(a+B).
Hcnonbaosanne atux opmyst conepxuT B cebe Koy K pelieHuIo 3aja-
yu. JlanHble hopMyIIBI IO3BOSIOT HaliTH pousBenenue abe neaukomM, 6e3
HaXOXJeHUsA 10 OTAENBHOCTH CTOPOH &, b H c.

41, a.

Kpamxas 3anuce 3adauu:

ABCABC, — npsimMasi TpeyrojibHasi mpusma
(puc. 27), B AABC ZC = 90°, R — pamuyc ok-
PY’KHOCTH, OnHcaHHo#H okoJio AABC,

A,B — nuaroHanb Hanbonbeit 60k0OBOi rpaHH,
A,C — nnaroHanb HauMeHbIeit 60KOBOM rpaHH,
ZABA=q, ZA,CA = 3a.

Haiitu jiomanb CeYeHH, NIPOXOAAIIETO yepes
ABuAC.

Buinonnenue pucymnxa. CTpouM nNpsiMyIo npus-
Puc. 27 My, OTMeyaeM mpsiMoit ZACB, onuchiBaeM OK-
PYXHOCTb 0K0JI0 ocHOBaHusl ABC (nomnyTHo Bbi-
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SICHsIEM BOTIPOC O MECTOHAXOXKIEHUY 1{eHTpa 3ToH oKpykHocTH ). Haxoanm
HanboIb1IYIO0 TPaHb (C y4€TOM TOTO, YTO HOJIbLIEl CTOPOHE OCHOBAHMS CO-
orBetcTByeT Gosbiuas GokoBas rpans) — rpanb AA,B,B. B kauectse Hau-
MeHbIlel rpanu BeiOnpaeM rpaib A ACB; (cumurtaem, yTo u3 kateroB CA
u CB xarer CA — naumenbumii). IIpoBoauM ceyenue (MM oKasbIBaeTcs
TpeyronbHuk A, BC). Beibupaem, kakoit u3 yrnos A, BA u A;CA paBeH a, Ka-
kxoit — 3o (st atoro cpaBumBaeM Katetsl AB u AC npsAMOYTONBHBIX Tpe-
yronbunkos A,AB u A,AC; tak kax y Hux karet A, A — obummii u AB>AC, To
ZA,BA < £A,CA, noatomy £LA,BA = a, ZA,CA = 3a). B urore nonyyaem
PHMCYHOK, COOTBETCTBYIOLIHI1 YCIOBUIO 3a/1aUML.

Iouck pewenus 3adauu (cunmemuueckuii memoo noucka). B 3anaye na-
€TCs1 OKPYXKHOCTb, OTIMCAaHHAasl OKOJIO OCHOBaHUS TPU3MBbIL. [7ie HaXOauTCs
ee ueHTp? (ILleHTp 3TOi OKPYKHOCTH HAXOAUTCS B CEpPeAAMHEe TMIIOTEeHY3bl
AB npsamoyronsHoro Tpeyronbuuka ABC.) MoxHo nu cpasy Haittu AB?
(AB = 2R.) 3uas AB, kakue Apyrue sJAeMEHTHI MPH3MBI MOXKHO HalHTH?
(A;BuAA,.) Hyxuo nu nHaxonutb A, Bu AA,? [ne ovu MOryT OBITH HCIIOJB-
30BaHBbI B flasibHeiineM moucke? (A,B — cTOpoHa TPEYroJbHUKA CEeYeHUs,
IJIOIIAb KOTOPOro Hamo HaitTh; AA; MoxkeT ObITb HCIIONB30BAHO AT HAXO0-
KIAeHHs IPYroii CTOPOHBI TPEYroabHUKa cedeHusi — cToponbl A, C.) Kak 6b1
BBI 3aBepiIniu pemnenue 3anaun? (Bo3MoXKHBI BapHAHTBI: HATH TPETBIO
CTOPOHY TPeyroJIbHUKa cedeHus1 — cTopoHy BC 1 MCKOMY!IO IJIOIab Haii-
TH 1o popmysie [epoHa Wi 3aMETUTh, YTO TpeyroabHuk A,CB — npsmo-
yTONBHBIIT (C MOMOIIBIO TeOpeMsl, 00paTHOiT Teopeme ITudaropa, umu teo-
pembl O Tpex IepIeHAMKYyIsipax), U BOCNONb30BaTbcsA (popmynoit § =

=1cn.cap.
2
41, a.
By . G | Kpamxas sanucw 3adauu:
/ 7| | ABCDA,B,C,D,— xy6 (puc. 28), AB =2,
4 a Y o — IUIOCKOCTb, npoxoasias yepes AC, u napasu-

JenvHas BD.

' Haiiti nuonazas ceyeHns Kyba ILIOCKOCTBIO L.

ITocmpoenue cevenus. Ilycts O — cepeanna
nuaronamu AC, xy6a, O € o. Eciu Teneps uepesa
touky O nposecty npsamyo MK napannensto BD,
TO MOXHO BBICKA3aTh MpPEIJIOXKEHHE O TOM, 4TO
MK c o. B camom nene, Tak kak MK|| BD u BD|| o, To MK|| .. [Tonyyunmu,
yto npsaMas MK mapajiesibHa NJIOCKOCTH 0. M INPOXOAHUT yepe3 Touky O

Puc. 28
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atoit nnockocti. 3naunt, MK c a. Torna M n K — Touyku nepeceyeHus ce-
Kymeii niockocTy o ¢ pebpamu kyba BB, u DD,. I[Tonyyaem 4eTHIPEXyrob-
HUK AMC,K — uckomoe ceuenue.

Onpedenenue euda ceuenus. Taxk Kak cexywas IVIOCKOCTb IepeceKaeT
TnapaJyebHble TJIOCKOCTH TpaHeil kyba 1Mo mapaisiefbHbIM TPAMBIM, TO
B ceyeHnn ob6pasyertcs mapainesorpamm AMC, K. PucyHok nojickasbiBaer,
4TO 9TOT NapaJienorpamMM sBiaseTcst pomboM. [Tposepum sTo npeanonoxke-
nue. Paccmotpum npoexiuio AC, Ha IJIOCKOCTh HW)KHETO OCHOBaHUst Ky6a.
Tax kax BD (a 3Hauut, 1 napannesnshas BD npsimas MK) nepnenaukysp-
Ha npoexunu AC, 1o BD n MK mepneHaukyasprbl HaknoHHoi AC,. UTak,
AC, 1L MK. Tlapannenorpamm AMC K, umest nepneHanKynspHbIe IUaroHa-
JH, sIBNIAETCST poMOOM.

41, 2.
B“ X5 C,| Kpamxas sanuce 3adauu:
5\ L1 ; ABCDA,B,C,D, — npaBusibHas
\ & { | veTsipexyrosbHas mpusma (puc. 29),
4 AB=a, AA, =2a,

X u X, — cepepunsl pebep AB u AD,

O — 1IeHTP CUMMETPHH NIPH3MBL.

Haitti nuomans ceueHnst npU3MBbI TJI0CKO-
creio X, X, 0.

24

e

ITocmpoenue ceuenus. Tak xak Touka O
U npaMas X, X, NpHHaJIeXaT MJI0CKOCTH ce-
yeHud, To npsaMas X,X,, mpoxoadias yepes
A X, D touky O u mapannenvHas X, X, npuxamuie-
XKHUT MJIOCKOCTH cevenus. Toraa Touku X,
1 X; — IBe BEPUIMHBI HCKOMOIO CEYEHWUs.
Ewme nse Bepmmnbl ceyenus Xs u X NOCTPOMM KaK TOYKH, CHMMETPHYHBIE
COOTBETCTBEHHO TouKaM X u X, oTHocHuTesbHO nenTpa O (X5 — cepennna
pebpa D,C,, X; — cepennna peGpa B, C,). Takum 06pa3oM, IECTHYTONbHHK
X XoX3 XXX, — uckomoe ceuetue,

Bowuucnenue nrowadu cevenus. Bocionsayemes popmyJioH, cBA3LIBAIO-
nieii momanu Gpurypsi u ee npoekuu. CTPOMM OPTOTOHATBHYIO TIPOEKITHIO
MHOTOYroJibHHKa CEYeHUsI Ha IJIOCKOCTb HH)KHETO0 OCHOBaHMS NMPHU3MBI

2
M HAXO/TMM ero miomans: Q=a® -2 - %-%-% = 3—‘;—. Haiinem Teneps yros me-

XKy TITOCKOCTBIO CEYEHUs M TIJIOCKOCThbIO OCHOBauus. M3 nmpsiMmoyrosmsroro
TpeyroiabHuka OMO, nmeem:
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00,=a, OM=1ac=9Y2

4 4"’
a-4 1 1 1
tga=""= =242 = coso. = = ]
a2 Ji+tg?a VY148 3
3a*-3 _9a?
Torma Q= S,.cosa =S, =L=m=__
22 Q= See “ cosa 4 4
41, oic
2 Kpamxas sanuce 3adauu:
B 5 G ABCDA,B,C,D, — npsaMoyroasHbIi napaj-
\ W4 JieJlenuIes,
A A\ 13, ocuosanue ABCD — xsazpar (puc. 30).
;(/ ! Haiit HauGonpmiuil yron Mexay npsmoit
o1 25 BD, u nnockoctbio BDC,.
n Y Y
""B.;\ A= 3amvicen pewenus. Bricota H u cTopoHa
/’ e i OCHOBAHHsI @ MPSMOYTOJILHOTO MapaJIe/eNi-
Alezz” —~¥, neaa B 3azaye He naiorcs. Eciu 6b1 onu 1aBa-
X : JIUCh, TO YroJ1 Mexnay npsamoit BD, u 1miocko-
Puc. 30 cTbi0 BDC, nputuMas Obl HEKOTOPOE OIpeie-

JIEHHOE 3HA4YeHHe U CTABUTb BOIPOC O TOM,
KOT/Ia 3TOT YTOJI OKaXeTcss HauboIbiKuM, He uMesio 6b1 cMbicaa. Takum 06-
pa3oMm, TpeboBaHue 3a1aY MOXKHO epepopMyIHpoBaTh Tak: «IIpu kakoM
cooTHoueHuy Mexxay H u a yron mexay npsiMoit BD, u nockoctbio BDC,
oKakeTcst HanboabmnuM?» Ecii pelmars 3a1aqy CHHTETHYECKHM METOJIOM,
TO Heo6X0AMMO MOCTPOUTh YKa3aHHBIH YroJl, BKITIOYUTb €ro B HEKOTOPhIH
TPEYroJbHUK U MOMBITATCS HAWTH OAHY M3 TPUTOHOMETPHYECKUX (PyHK-
1uii 3TOrO yraa. 3areM 10 MOJYy4YeHHOMY BBIP2)KEHHIO 15 3TOH PyHKUMU
YCTaHOBUTb, TPH KAKOM 3HaueHHH H paccMaTpMBaeMBIif yrosl NpMHHUMaeT
Hanbonbiuee 3HayeHue. ITocTpoeHne yria Mexay npsimoit BD, 1 miocko-
ctbio BDC, B yclIOBUsIX, KOTZIa pa3MepBI IPSIMOYTOJIbHOTO NapaJiieienye-
Ia He 3a/1aHbl (aHHBIE 337Ia4d He ONpeNeNsIOT 3TOT MapaJulelieltuIen),
BecbMa cioxHO. [loaToMy momsITaeMcs BOCMONIB30BATLCA KOODAMHATHEIM
METOOM.

3azanuM COOTBETCTBYIOIINM 06pa3soM CHCTEMY KOOPAMHAT, COCTaBUM
ypaBHeHHe miockocTi BDC v 1o HeMy 3amuiieM KOOpAXHAThl HOPMAJIbHO-
ro BEKTOpa. 3aTeM € MTOMONIBI0 KOOPAMHAT HOPMATLHOTO BEKTOPA MI0CKO-
¢ty ¥ BekTopa BD, HaiineM KocHHyc yria Mexay Humu, Kak atum MoxHO
BOCIIOJIb30BAThCS ISl OKOHYATEIBHOTO PellleH s 3alayu ?
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3anarue 11. Nupamupa

1. PekomeHAaumm K u3y4eHuio Te0peTU4eckoro matepuana

Bocnonsayiiteck koHcnexkToM U3 [Ipunoxenns 2.

2. PeKOMeHaunM K peLleHunio 3a1ay B Knacce
3anaun 1—3 u3 n. 9.2 TeopeTHYECKOH YacTH MTOCOOHA JUIS yUalIHXCA.

3. PeKOMeH/aUuM K pelLeHuio 3afay 0MaLIHero 3aaHus

Obuee 3adanue: 3anauu 43, a, 6; 44, a—B u3 pasnena «3afanus VIS CaMo-
CTOSTENBHOM paboThi».

Hnousudyanvioe 3adanue: 3anaun 43, B—u U3 pasjiena «3afauus sl CaMo-
CTOSITENIBHO# paboThi» (/Be 3a/1aui Ha BHIGOD).

Kpamxas sanucw 3adauu:
PABC — npaBusibHBIH TETPasp,

8 — nByrpaHHBIi yrou nipu ero pebpe (puc. 31).
} Hoxazats: 8 > 60°,

3amvicen pewenus. Ilycts yron AKB — nuseilHbIi
Puc. 31 yroJa AByrpaHHoro yria ¢ pebpom PC: ZAKB = 8. [loka-
xeM, yto § > 60°. 3ametuM, yto yron AKB siBnsieTcs op-
TOrOHANMbHOM npoekiuen yrina ACB.
Henbas 1 cpaBauts yron AKB n ZACB = 60°? [1714 3TOr0 BOCIHO/IB3Y-
emcs 06061ieHHOI hopMyToit Diinepa u paHee penreHHOM 3aaaveif.

Pewenue.
Ha ocHoBanuu ob6o6uienHoi opMyJibl itjiepa U paHee pelieHHOM 3a-
ndauu uMmeeM, uto £ZAKB > ZACB. IToatomy 6 > 60°.

3annatue 12. Mupamupa
1. PekoMeHzauum K peLueHuio 3afaq B knacce
3anauu 45 u3 pasnena «3anaHus 11 CAMOCTOATENbHOIM paboThI».

2. PeKoMeHaaumm K peLleHunio 3aaay JOMALLHEro 3ajaHus

Obuwee 3adanue: 3anaun 46—48 u3 pasnena «3afaHus s CAMOCTOSITENb-
“HOii paboThI».

Hndusudyanvnoe 3adanue: 3anaun 49—51 u3 pasnena «3agaHus g caMo-
CTOATeIbHOI paboThI» (M3 OCTABIIMXCS 33/1a4 O/IHY-/BE Ha BHIGOP).

= 414, =
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Kpamxasn sanucv 3adauu:

PABC — rtetpaaap (puc. 32),

PAL — 6uccekTopHas IJI0CKOCTb
IBYTPAHHOTO yrJia 1npu pebpe PA,

L — touka nepeceyenus: GUCCEKTOPHOI
TI0CKOCTH ¢ pebpom BC.

BL SBAP
LC SCAP

Bcenomoeamenvhas 3adaua. Pelim aHHyio 3anavy
st ctyyasi, koraa BC L PA (puc. 32, 6).

Pewenue ecnomozamensroll 3adauu. B atom ciyyae
uepes pebpo BC mosxHo nposecty 1wiockocts BKC, nep-
neHauKyIspHyto pebpy PA. Tak kak 6ucceKTop AenuT
JHeinbii yros1 BKC nonosam, To £BKL = ZCKL. Yu-
TeM ellie, yto BK | PA, CK L PA, 1.e. BK u CK — BBICOTHI
cootBeTcTBeHHO rpaHeit BAP u CAP. Toraa Ha ocHOBa-
HUM CBOMCTBA OHCCEKTPHCHI TPEYTOIBHUKA, IPUMEHHB

Jloxaszare: —

Puc. 32 BL _ BK
ero K TpeyronbHuKy BKC, 6yzet nmers: — IC- K
1
oo BE L BK 2TAPK sy
TCIONa —
IC CK 1PA-CK Scar
2

Pewenue ocnosnoii 3adauu. Iycts BC u PA — npou3BoJibHbIe CKPely-
Bawoiuecst pebpa terpasapa (puc. 32, a). ITonsiTaeMcs faHHYIO 3ana4y CBe-
CTH K npeAbIAy1leii 3anayde. Kak u paHblie, IOCTPOUM JTHHEHHbIH yroa ABY-
rpaHHoro yrzia npu pebpe PA. [lns atoro B rpaiu BAP uepe3 sepuuny B
npoBezieM neprieHaukynsip BK k pebpy PA. [lanee uepe3 Touky K B rpanu
CAPmnposeznem nepneHaAuKynsp k PA. OpToroHajabHO CIIPOEKTHPYEM TOYKH
L u C Ha I10CKOCTB MOCTPOEHHOTO JTMHEHHOTO YTJ1a, TONYYUM COOTBETCT-
BeHHO Touku L, u C,. PaccmotpuM Tetpasap PABC,. B vem BC, L PA, 1, 3Ha-
YUT, K HEMY MOKHO IPUMEHUTH Pe3YJIbTAT BCIIOMOraTeIbHOM 3aa4M.

Tak kak LL; u CC, nepneHuKyASpPHbI IVIOCKOCTH JIMHEIHOTO YIIa, TO
LL,||CC,.Torna gé = E
BL _ BL, bBL _ S OBap_
IC LG, SCI,,P'

Ha ocHoBanHuu pe3y/1bTaTa BCIIOMOTaTe/IbHOI

3a/1au¥ TOJTyYaeM, YTO ——
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Ocranoch Tenepb 3aMeTHTb, YTO S¢, 4p = Scap. TPeyrombuuku CAPu C,AP

PaBHOBEJIMKH, TAK KaK Y HUX obiliee ocHoBaHUe PA 11 paBHbIe BBICOTBI, TPOBe-
AIeHHBIE K 3TOMY OcHOBaHMIO (yuiH, uto CC,|| PA). Takum o6pasom,

E{a_ s BLI - SBA." cam SBAP

LC LG Scar Scwr

Obpawenue x npobreme. [lannas 3afaya sBasSeTCA CTePEOMETPHYECKHM
aHaJIOTOM MCIIOJIb3YEMOTO TIPH €€ PellleHHH CBOMCTBA OHCCEKTPHCH! Tpe-
yrosbuuka. Hioke Gyner npuBeseHo Apyroe pelieHHe JAHHON 3a1ayd —
C TIOMOTI[bIO METO/Ia 0OBEMOB.

Ob6oanauenus 015 credyrouux 3aoau.

ITycTh o — yrom Mexy 60KOBEIM peGpoM 1 IJIOCKOCTHIO OCHOBAHUSA TTH-
paMHbl,

B — yros HakoHa HOKOBBIX TpaHeii K MIOCKOCTH OCHOBAHMS,

¥ — IJIOCKHU# YroJ Npy BepiiMHe MHPaMUJBbL,

& — mByrpaHHBIif yros npu 60koBoM pebpe.

47.

Jloka3atp, YTO ZUIS TMPABUJIBHON TPeyrojbHOMH MUpaMUIbI CITPABEITHBHI
caenyromue dopmyst (puc. 33):

1) tga= %tg Bs

2) cosa = = sin¥;

3 2
3) sina = :/%—ctg % :

TP w
6) cos 5 sin 5
Pewenue.

PO _ PM _1

D 8 =75 =208 ~ 2P

y_BM[_ .y PABM BM BM cos30° 3
Sln2— PB Sm2

= 13—
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sino =@—

AM sino. KM BM _ BM 1
= . == 60°=—;
D o5 _Kkm[T 8 AM KM AM 8T
2 " BM 85
_OM
4)(:05[3— PM ﬁﬂs_gsﬁf_‘ﬂ=O_M=tg3ooz_1_-
@l =BM |y PM BM BM V3
&9~ PM 2
PO
5)5‘“B-PMI _,sinB _ PO BK _PO BK _
5 _ KM 5 PM, KM KM PM,
cosS =8N cos+
2~ BK 2

(1 (1.1 P4 AB_AB . 41 . 2
“|\AM "PA)\PA "AB) AM PA  AM sin60° 3

[Tpu BbIBOAE NaHHOM (POPMYJIBI BOCTIOIB30BATHCH TTAHUMETPHYECKHM
l'Ipe,E[JIO}KEHHeM:

.11
hyhy:h=—:=:=
a=Teh+ The a b ¢
cosd = £ M
9 "PC Y sind = PM MC _PM, MC _
2 and_Mc[ T 22T ke T RC PC
2~ KC
(4. A\ MC_PA MC_MC_ o 1
_(AC'PAJ PC ~AC PC ~ 4c ~®0"=3

IIpu BeIBOAE paccMaTpuBaeMoii GopMyJTbl OB TPUMEHEH ITPEbITY i
NIpHEM.

50, a.

l Kpamxas sanuce 3adauu:

! PABC — tpexrpauHusiii yrou (puc. 34),

| LAPB = £BPC = £CPA = a, M 11eXuT BHYTPH TPEXTPAHHOTO yI.Ia,

| MM, = MM, = MM, = a — paccrosuus ot Touku M 1o rpaneii yrna PABC.
| PM—2?

Buinoanenue pucynxa. Ctpoum tpexrpaunsiii yron PABC, touky M, nep-
neHaukyasapst MM, MM, u MM, x rpausm yrna PABC. Touxku M, M, u M,
COEMMHUM APYT C APYTOM H ¢ ToukamMu M u P otpeakamu. B peayabrare ro-
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JyyuM  aBe  nupamuasl MM M,M,
u PMMM, c¢ obmuM OCHOBaHUEM
M M,M,. Tak kak Touka M paBHOYy/1a7leHa OT
rpaHeil TPeXrpaHHOrO yIia, TO OHA IPUHAM-
JIeXXUT buccekTprice atoro yria. IloaTomy
PM — 6uccexrpuca TpexrpatHoro yrina PABC.
ITnockue yribsl TPeXTPaHHOTO YIJIA PaBHBH,
MO3TOMY OHCCEKTOPHI ABYTPAHHBIX YTJIOB
¢ pebpamu PA, PB n PC nepecekaiot npoTH-
BOTIOJIOXKHBIE TPAaHU TPEXTPAHHOTrO yIJjia 1o
6ucceKTpHCaM IJIOCKHUX YIJIOB. 3HAUYHUT,
PM;, PM, u PM; — GucceKTpUCHI MIOCKUX
YIJIOB IaHHOTO TpeXrpaHHoro yrja. Kpome
Toro, Tak kak MM, L PAB, To MM, L PM,,

Puc. 34 T. €. TpeyroJibHuK PMM, — npssMOyro/bHBIi
¢ U3BECTHBIM KaTeToM MM, = a u uckomoii
runoTenysoit PM.

3amvicen pewenus. Bonplite Bcero 1aHHBIX 371EMEHTOB UMEETCS B THpa-
muae MM;M,M,: ona npaBHUIbHAA, TaK Kak ocHoBaHue M\ M,M, — npaBuiib-
HBIif TPEYTOJIBHUK U pPaBHBI ee 60KoBbIe pebpa MM,, MM, u MM, npiuem
MM, = a. Heo6x011MMO0 HaiiTH HEKOTOPBIiA YIJIOBOM 3JIEMEHT 3TOi MUpaMu-
Abl. OHAaKO HEMOCPEACTBEHHO NEPEHTH OT JAHHOTO IIJIOCKOTO YIJIA O TPeX-
rpanHoro yrna PABC k HekoTopomy yriy nupamuast MM, M,M, npencras-
JIsieTcs JOBOJIBHO CI0KHO. Bo3HuKaeT npeamnonoxeHue o HEOOXOAUMOCTH
paccMOTpeHHsI BCIIOMOraTe IbHOi MMpaMuAbL. J[J1s1 5TOro nocTpouM nepece-
yenue nuaockoctd M,M,M; c rpaHsIMH JAHHOTO TPEXTPAHHOTO yIJIa — Tpe-
yronsHuka ABC. B peaynbtate nonyunm nupamuny PABC. Henbas nu Boc-
TI0JIb30BATHCST 3TOH NMUPAMMAOH Uil YCTAHOBJEHUS CBSI3U MEXKAY YIVIOM
M, MP, paBHBIM X, U AAHHBIM YTJIOM 0.7

30, 6.
Kpamxas 3anucw 3adauu:
PABCD — 4eTsIpexyrojibHasi IpaMuza,
PA=PB=PC=PD,
ZAPB=/CPD=q,
ZAPD = /ZBPC=p,
H — Bricota nupamuzas! (puc. 35).

Sﬁmc =7
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Puc. 35

Buinoanenue u ananus pucymxa. Ilycts
PO — Bbicota nupamuasl. Tak kak 6oko-
Bele pebpa THPaMHABL PaBHBL, TO
OA = OB = OC = OD, 1. e. 0KOJIO OCHOBa2-
HUSI TIHPAMUIbI MOXKHO OTIUCATh OKPYIK-
HocTs. 13 paBencTBa TpeyrossHuKkoB PBC
11 PAD, PAB u PCD cnenyet,uto BC=AD
u AB = DC. 3HauuT, 4eThIPeXyTOJbHUK
ABCD — napanenorpamm. Ilapamnesno-
rpamMM, OKOJIO KOTOPOTO ONMUCaHA OKPYK-
HOCTB, SIBJISIETCA IPAMOYroibHiKoM. Tou-
ka O — TouKa nepeceyeHHs ero AHaroHa-
sieit. Pelenne 3ajayu CBOAMTCS K HAXOXK-
JieHHI0 60KOBOro pebpa MHpaMUIbL.

3amvicen pewenus. Kenarenbno Hailtn £ZAPO = x, BXOIALMH € OTpe3-
koM PO = H B 0AUH NPAMOYTOJNbHbIIl TPEYrONbHUK — TpeyroabHuk APO.
ITocsie 3TOro MOXKHO HaifTH 60KOBOE pe6PO MUPAaMU/IBI U BOCIIOJIb30BAThCA

bopmynoit niomanu TpeyronbHuka § = 3 ab sin y.

Konkpemuzayus samvicaa pewenus. Henp3as 1 Bocnosnb3osaTbest 0606-
1eHHOi1 popmynoii Jitnepa? [Ipumenum aty dopmyny aaxasl. OauH pa3
x yrinam APD u AOD, npyroii pa3 — k yrinam APB u AOB.

3ansatue 13. Cchepa u wap. Cevenune chepbl NAOCKOCTbIO

1. PekoMeHaumnK K U3y4eHnio TEOPeTU4ecKoro marepuana

Bocnonsayiitecs koncrexktoMm u3 [punoxenus 2.

2. PexoMeHpaumu K peLeHuio 3aay B Knacce

3anauu 1—3 u3 . 10.3 Teopernueckoit YacTH NOCOOHA IS YYALIMXCH.

3. PekoMeHjaLum K peLueHmio 3aaay I0MAaLLHero 3afaHus

Obwee 3adanue: 3anaun 52, a—r U3 pasziesa «3afaHust JUIsl CAMOCTOSITE b+

HOit paboTBI».

Huousudyanvroe 3adanue: 3anauu 53; 54 u3 pasnena «3ananus A1l caMo-
CTOsITeNIbHOM paboThI» (/1Be 3a1ayn Ha BHIGOD).
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Kpamxas sanuce sadauu:

O; 1 O, — UeHTpPHI ABYX KacaloUIMXCs
1IapOB,

A — Toyka KacaHu4,

R, u R, — paauycs mapos-(puc. 36).

Hoxkazats: 1) Toukn O,, O, u A nexar
Ha OTHOH NpAMOit;
Puc. 36 2) 0502 = Rl + RQ HIH 0102 = iRl = Rzl.

3amvicen pewenus. ITonbiTaemcs peleHye 3aja4i CBeCTH K aHaJIOTH4-
Hoit nnannue‘rpnqecxoﬁ 3ajlaue O KacawlUXCsa OKPYKHOCTAX.

Pewenue. 1) Ilycts A — Touka kacauusi, O, u O, — UEHTPbI AAHHBIX I1A-
pos. Yepes Touku O,, O, u A nposeaem minockocts 0,0,A. DTa II0CKOCTD
rnepeceveT MOBEPXHOCTH IIaPOB MO OKPYKHOCTAM. IlocTpoeHHBIE OKPYXKHO-
CTH JIE)aT B OZHOM IJIOCKOCTH ¥ KpOMe TOYKH A Apyrux obIuxX Touex He
HMeIoT (B TIPOTUBHOM cJiydae AaHHblie cepbl uMenu 6bi Gosee oxHOMH 06-
et ToykHu). 3HaYUT, 3TH OKPYKHOCTH KacaloTcsi JIPYT ApYyra B TOUKe A.
IlenTtpsr okpyxHocTel HaxoasTcs B Toukax O, u 0,. CoriacHo niaHuMeT-
pHuecKoit 3agaye Touka A n1exuT Ha THHUHK 1eHTpoB O, 0, Takum o6pasoM,
noka3aHo, 4To Touku O,, O, 1 A nexar Ha OTHOW NMPAMO.

2) Ecan wapsb kacaroTcst BHEIIHUM oOpasoM, To 0,0, = R, + R,; ecin
MMeeT MecTo BHyTpeHHee Kacanue, To0 0,0,=|R, — R,).

53, 6.

E Kpamxas 3anuce 3adauu:

{ O, 1 O, — UEHTPHI IBYX KACAIOUIMXCS 1APOB,

| A— Touxa KacaHus,

% o — TJIOCKOCTB, Tpoxoasiiuas yepesd O, u O, (cM. puc. K 3agaue 53, a).

} Hoxka3arte: A € a.

3amvicen pewenus. BocrosbayeMcs pe3y/IbTaTOM NpeablayLleil 3aayun.
Pewenue. B 3anaue 53, a nokasano, uto A €0,0,. [Toatomy

(Ac0,0,u 0,0,ca)=>Aea.
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3anaTue 14. Konyc

1. Pexomeunauuu K PeLeHnto 3afia4 B Knacce
3amaun 1—3 u3 m. 11.2 Teoperryeckoit yacTi MOCOGHS IS YUATUXCA.

2. PeKoMeHAaUnu K peLleHnio 3aay JoOMaLLHero 3aflaHus

Ob6uwee 3adanue: 3apayn 56; 57 u3 pasnena «3agaHus i CAMOCTOATEIBHOM
paboTsi». '

Huousudyanvroe 3adanue: 3apaun 59 u3 pasgena «3aiaHus IJIs CaMOCTOS-
TeJIbHOI paboThl».

39, a.

I Kpamxas sanuce sadauu:
| R — pamuyc 0CHOBaHHs PaBHOCTOPOHHETO KOHYCa,
| a— yronmesxay o6pasyiommmu PA u PB (puc. 37).

1) Sappc — ? 2) B xakux rpaHunax uaMeHseTcs
| yrona? 3) max Sspe —?

Pewenue. Haiinem BHauane 06pasyIolyo KOHy-
ca. [lnst aToro paccMoTpuM TpeyronbHuk PAB, ony-
Puc. 37 YaeMblif B OCEBOM CeYeHMH KOHyca. Tak Kak KOHyC
paBHoctopoHHui, T0 PA = PB=AB=2R. Ilocne ato-

TO MOKHO HaliTH momazns TpeyromsHuka PBC:

Sie %.PB-PCsina = %-4}22 sino =2R? sinot

Yron o He moxet 6Tk Gombuie yrina APB. IloatoMy, yuuThiBag, 4T0O
ZAPB = 60°, IpUXOMMM K CJIeYIONIMM TPaHMIaM Uist yria a: 0°< a < 60°.

Haub6obiee 3Hauenue niomanu rpeyroasuuka PBC 6yaeT cooTBeTct-
BOBaTh Hau6o/IbIIEMy 3HAYEHHIO Sin @ M, CJIe0BaTeNbHO, HAUGObIIEMY
anayeHuio o = 60°. [Toatomy

maxSApBC=2R2 Sil’l 60°=2R2 i2§“=R2‘\/§.

B atom cayyae TpeyronsHuk PBC 3aiiMeT OJI0KEHUE TPEYTOJbHUKA
PAB.
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59, 6.

Kpamxas sanuce 3adauu:

§ — nnomans ceyeHus KOHyca, MPOXOSIIETO YEPe3 €ro BepuInHY,
Q — nIoUAaak 0CEBOTO CEYEHHs,

a) yroJ NpH BepIINHE OCEBOTO CEYEHHS OCTPbIH HITH TIPSMOIL;

6) yro npu BepIuvMHe 0CEBOro CeYeHus Tynoit (cM. puc. 37).

JlokasaTs:

) max §=Q;

] 2) max §'=§,, rae §; — nIomwaab ceyeHus, MPOXOASAIIEro Yepea3 NnepreH-
| ANKyISipHBIE 0Opasyiomue.

Pewenue. B 0603HaYeHUsAX NPEABIAYINEH 3a1a41 UMEEM:

1) max §= max(?lPC- PBsinaJ = %PA‘PBsinéAPB =0Q;

2) max § = max(QiPc-PBsinaJ =

ITocnenHee yTepskieHue CJI€AyeT U3 TOTO, YTO YIoJ O, U3MEHSSICh OT

yraa, papHoro (°, o Tynoro yria, npuMer 3Hayexue, pastoe 90°, [Ipu atom
3HAYEHHH O ILIOLIAAb S OKAKEeTC MaKCHMAaIbHOMH.

29, 6.

Kpamxas sanucvy 3adauu:
H — BbIcoTa KOHYCa,

oL — YTOJI MeXy BhICOTOI 1 06pasyromeit (puc. 38).

1) Haiitu S,.., npoBeieHHOTO Yepe3 ABe NepneHAUKYIsIp-
Hble 06pasyIolHe,

2) B kakux rpaHHIaxX MOXeT U3MEHATHCS YOI o?

ITpu kakom 3Hauenuu o 6yaer min S,.,?

3) Kak B aTOM Ci1y4ae OCTPOMTb KOHYC H €ro cedeHue?

Puc. 38

Pewenue. a) Ecnu yron npu BepilMHe OCEBOroO ceyeHHs MeHbuie 90°
(20 <90°), To 3aa4a HE MMEET PELIEHH, TAK KaK TAKOe CeYeHHe HEBO3MOXK-
HO;

6) ecin ZAPB=90° (20.=90°), To AAPB — uckomoe ceyenue. [Tostomy

H

H _ =_H_ —lpapp_1_H’
—ﬁg—cosaaPA—msa = —2PA PB—2cosz =
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B) ecnu LAPB >90° (90°< 2a. <180°), To cyuiecTBYIOT ABE NepPIEeHAN-
Kyasapusie obpasyomue PA u PC. B 3ToM ciy4yae MCKOMBIM CedeHHeM
asasercsa tpeyronsHuk APC. Ero niomans Takxe HaxoauTcs 1o ¢op-
MyJe

SCEW =1H—'2;
2cos?a

I) YIOJ ¢ — OCTPBIH, [IO3TOMY €ro 3HaYeHUs U3MEHSIIOTCS B IPaHULAX:
0°<a < 90°.

Jlns Toro yTo6b! 3a1a4a UMeJIa peleHie, HeoOX0ANMO BHINIOJIHEHHE YyC-
nosust: 90°< 20 <180°.

YuureiBas MoJyyeHHYIO Bbiile (HOPMYyy IUIOLIAAM CEYeHHs, MOXHO
NPUIATH K BBIBOLLY O TOM, YTO HaHMeHblIee 3HaYeHHe ITomaay 6yner uMeTb
MecTo npu HaubobIeM 3HaYeHNH COS’ o, T. €. IPH HanboIbLIeM 3HAYEHUH
COS O M, 3HAYUT, IPA HAUMEHbILIEM 3HAYEHHH (L.

HauMenbluee 3nayeHune o, Py KOTOPOM 3a/iaya UMeeT pellleHHe, paB-
HO 45°, [ToaTomy

min.S’mzrninl H’ =80 =3—I-{—i-—= 2H?
2cos?a 2cos245° 2

1) TeTiepb MOJKHO OTBETHTH Ha BOIMPOC O TOM, KaK IMTOCTPOUTh KOHYC, B KO-
TOPOM HCKOMOE CeyeHHe MMeeT HaHMEHbIIYIo Iulomans. B atom ciayyae
o =45°, OA = H. I103TOMY CTPOMM OCHOBaHHe KOHYCa PainyCcOM, paBHbIM H.
Yepea 1eHTp KpPyra pOBOIKM MEPIEHAUKYJISIP K ero miockoctu. Ha Hem
oTKJIajpIBaeM BbicoTy KoHyca H. Konyc ¢ moctpoexHoit Bepiunoit P u oc-
HOBaHHEM — MCKOMBIH, ero oceBoe ceyeHne PAB — uckoMmoe ceueHue, po-
Xonsiee yepes Be NepreHANnKyIspHble 00pa3yionine.

=H2;

3anatue 15. Konyc

1. PaKomeHAauuu K peLleHuIo 3aaa4 B Knacce

3anauu 58; 60 u3 pasnena «3anaHus IS CAMOCTOSATENBHOM PabOTHI».
2. PBKOMBHHQHHH K pelleHnio 3afay AOMalLHero 3aaaHua

O6uwee 3adanue: 3apa4yn 61; 63, a, 6 U3 pasnena «3afaHus A1 CAMOCTOS-
TeNbHO paboTHI».

Hnoueudyanvioe 3adanue: 3anauv 64 us pasnena «3a1aHus /151 CaMOCTOS -
TeIbHOI paboThl» (M3 OCTABUINXCSA 327124 JIBe Ha BHIOOP).

= 420
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3anatue 16. Kom6MHALUM MHOrOrpaHHUKOB U TeN
BpaLieHus

1. PekomeHaauum K U3y4eHuio TeOpeT4ecKoro matepuana
Bocnonbayiitech koHcniekToM u3 Ilpunoxenus 2.

2. PGKOMGHA&HHH K pelleHuto 3aja4y B Knacce

3azauu 1—3 u3 1. 12.2 TeopeTHYeCKOii YaCTH MOCOOMS LIS YHALILMXCS.
3. PekomeHaauum K peLleHuio 3a4ay goMallHero 3agaHua

Obuwyee 3adanue: 3anayn 65, a, 6 U3 paszesna «3ananus 118 CAMOCTOATEIbHOM
paboTbi».

Hnousudyanvroe 3adanue: 3agauv 65, B—¥ U3 pasaena «3aAaHus JUIsl CaMo-
CTOSITeIbHOM paboThI» (1BE 3a/1a4i Ha BBIGOD).

63, a.

Kpamxas sanucy 3adauu:
R — paauyc mapa, OIMCcanHOro 0K0JIO IPABHJIbHOH THPAMHIbI,
r — paznyc OKPY>KHOCTH, OIIUCAHHON OKOJIO OCHOBAaHHS,
H — Bricota nupamuas (puc. 39).
r’+H?
2H

JlokasaTe: R =

Buimoanenue pucynxa. OcHoBaHue THPaMuIbl H306paxkaeM B BIIe MHO-
rOyroJibHUKA, BIIMCAHHOIO B Napajesb wapa. Bepuiuta nupaMuabl Haxo-
jurtcst B nosoce P mapa. entp O mapa waxoantest Ha npamoit PO,. Ilpn
3TOM BO3MOXXHBL TPH CJIy4ast:

a) Touka O, HaxouuTCA Ha mpogosKenuu orpeska PO 3a ouky O (puc. 39, a);

6) Touka O, nexut Ha otpeske PO (puc. 39, 6);

B) Touka O, coBnanaet ¢ Toukoi O (B 9TOM cilyyae Imapajiensio, B KOTOPYIo
BIMCAHO OCHOBAHUE TTHPAMU/IBL, SIBISIETCST 9KBATOP; pUC. 39, 6).

Jlns peuenyst 331241 HeOOXOAMMO IOCTPOUTD TPEYTOJIBHHK, B KOTOPbIi Gbl
BXO/M/IA AaHHBIE U UCKOMBII 3JIEMEHTBI.

3amvicen pewenus. BoinosiHeHNe 10TIOJTHUTEIBHOIO MOCTPOEHHUS, IIPUBO-
JIATIEro K YKa3aHHOMY TPEYTOJBHUKY, — KJII0Y K pelileHuio 3anayu. Kak Bol-
MOJHHTDL TaKoe HOCTPOEHHE? )KeﬂaTeJIhHO, yToOBI B HETO BXOIMJIH OTPE3KH
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R, r v 0Tpe30k, KOTOPBIit MOJKHO OBINIO GBI BBIpa-
3uTh yepe3 H. TakuM TpeyroibHUKOM MOXeET
6viTh Tpeyronbiuk 0OA. Buem OA=R, OA=r
u 00, =H - R (cM. puc. 39, a). Ha pucynke 39, 6
00, = R - H, na pucyuke 39, 6 00, =0. B cayuae
6 6paTb Kakoii-1u60 TPEeYroJbHUK He HYXKHO.
B aTom ciyyae HenmocpenCTBEHHO TOyYaeM, YTo
R=H. B nepBbIX ABYX CIyYadx, MOJb3ysICh TEOpe-
moit ITudaropa, cocTaBiasieM paBeHCTBA, CBA3BI-
patomwue R, ru H.

Buotuucnenus. B nepoM cydyae NpHXOAUM K pa-
BEHCTBY

R:=r?+(H-R),
BO BTOPOM CJly4ae — K PaBeHCTBY
Ri=r?+(R- H)>
Ob6a paBeHCTBa NPHBOAAT K OXHOMY M TOMY
r:+H?
2H
B TpertbeM ciyyae, Kak oTMeyanock, R = H.
Y6enumcs, uto u B aTOM cayyae opmyna ans R
ocTraeTcs crpaseinBoi. B caMoM nene, Tak Kak
R =r= H, 1o, npuMeHss GopMyny, MOTyIHM:
2 2 2 2
R=r_tH* _H +H" .

XKe pesynbrary: R=

2H 2H
65, 6.
Kpamxas sanuce 3adauu: Puc. 39
R — paauyc uapa, onucanHOTo OKOJIO Npa-
BUJILHOTO TETPA3APa,
a — pebpo Tetpasapa (puc. 40).
Ilokasath: R = aff_i.

3amvicant pewenus. 1) laHHylo 3agauyy MOXHO PelIMTh TOYHO TaK e,
KaK ¥ ipeibiayyo: moctpouts Tpeyroabuuk 00,A co croponamn AO =R,
AO,=r,00,=H - R, oipasuts r u H uepe3 a, npumenuts Teopemy Iludaro-
pa k Tpeyroastuky 00,A.

2) TIpoie BOCNIONB30BAThCS Pe3yIbTaToM 3anayu 65, a.

— 122 —

© HMY «HauunoHanbHbI UHCTUTYT 06pa3oBaHnsa»
© 00 «ABepcaB»



Pewenue.

a¥3 p_avé
8" 2
MBICJTY, IOJIYYHM:

a’  2a’
e v
2a-/6 26

Nmeem: r= . Torna, cnenys BTopomy 3a-

Kpamxas 3anucv 3adauu:
SABCD — nupamuna (puc. 41),
ABCD — npsMOyTONbHUK,
AB=a,AD=0b,SA 1 ABCD,
£SCA=o.

R-—7?

Buinonnenue pucynxa. CTpouM 1uap, ero napajuiesb,

BIIMCBHIBaeM B napasuiesib npsamMoyroibHuk ABCD. M3 uentpa O, napajiienu
MPOBOAMM MPSAMYIO, EPIEHANKYIAPHYO ee mockocT. Lentp O mapa se-
XKUT Ha 3TO# npAmMoii. Pebpo SA, Gynyuun nepneHanKyJspHbIM IJI0CKOCTH
ABCD, 6ynet napannensto npsamoii 0,0. Pebpo SC — Goabmee 60koBoe
pebpo, u Tak kak CA — npoexuus SC Ha miockocts ABCD, To yron SCA —
yros Mexy pebpoM SC 1 IIIOCKOCTBIO OCHOBaHHUSA MupaMuabl: LSCA = a.

Ananus pucynxa, samvicen pewenus. Tak kak 00, || AS, To 0O, u, 3na-
4uT, HeHTp O Jnexar B 1iockocT Tpeyrosibiuka SAC. Tak Kak BepIIHHbI
TpeyroabHuka SAC nexar Ha cdepe U MIOCKOCTH 3TOrO TPEYTOJIbHUKA CO-
HepHT LEHTP IIapa, TO OKPYXKHOCTh, ONMCAHHAsl OKOJO TPEYroJbHUKA
SAC, siBnsietcst OKPY>KHOCTBIO 60sbiioro Kpyra. LleHTp 3T0it OKpy»KHOCTH
coBnazaeT ¢ eHTpoM O mapa u, yYuThIBast, YTO TpeyroabHuk SAC — nps-
MOYTOJIbHBIIH, HAXOANTCA B cepenHe runoTeHyssl SC. Takum o6pasoM, pe-
IeHHe 3a/1auy CBOAUTCA K HaxoxaeHuo pebpa SC.

Buvruucnenua. 1) Haxonum auaronans AC npsmoyronsunka ABCD:

Puc. 41

AC=+vAB? + BC* =+Ja? +b?;

2) U3 npsAMOYTobHOrO TpeyroabHuka SAC uMeem:

AC _ Ja® +b* _ _Aa’+b?
ﬁ—cosa:T—cosa-—%R—- e
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[Tpumeuanue. BoruncaeHust MOXKHO NPOBECTH HECKOJIBKO MHAYE:
1) Haitzem pHauase u3 tpeyroasiuka SAC katet SA: SA=+a* + b? tg o,
2) u3 tpeyroJibHuka SAC no teopeme ITudaropa

SC=\[(a? +b%)+(a” +b7)tg’o =(a® +b*)(1+ tg’a);
3) orciona R=%J(a2 T5)(1+ tg%0).

Yuntsias, uto 1 + tg a. = 12 & IPHAEM K MIPEXHEMY OTEETY.
cos

65, 0.

Kpamxas 3anucy 3adauu:

DABC — ocHoBaHue nupaMHabl (puc. 42),
ZA =90°,

AB=a,AC=),

SA =SB = SC = ¢ — 6okosble pebpa.
Haiit R — panuyc onMcaHHOro 1apa.

Buinonnenue pucynxa. CTpouMm 1ap, napaj-
Jiesib ¢ ueHTpoM O, BIIMCHIBAEM B 3TY napajjiesb
NPSIMOYToJIbHBLNA TpeyroibHuk ABC Tak, 4To6bI

Puc. 42 runoreny3a BC npoxoauna yepes Touky O,. Tak
KaK BEpPIITHHA S NHUpaMHIbl paBHOYIA/IEHA OT BEPIUHH OCHOBAaHHA, TO OHa
OPTOrOHAJILHO MPOEKTUPYeTCs B LeHTP O; OKPYIKHOCTH, OIIMCAHHON OKOJIO
ocHoBauus. [Iycts O — uentp wapa. Torna OO, nepneHAMKyIApHA ILJI0C-
koctu napauteny. Tak kak 0,5 u 0,0 — 1Ba nepneHauKyaapa K 01HON
nockocTH, To npsimbie 0,5 u 0,0 cosnanaior. 3uauut, O € 50,.

Ananus pucymxa, 3amvicen peuernus. Heo6XoauMo NOCTPOMTH TPEYToJib-
HHK, B KOTOpPbIH OBl BXOAMIM JaHHbIE M MCKOMBIL a/ieMeHThl. [[as1 aToro
nposezieM paguyc wapa OB. Bbisicuurte, He NOAXOMUT JIM [UJIS1 3TOH Le/IH
tpeyroasHuk OO,B.

Buwuucaenusn. 1) Hailnem BO, xak nonosuny runorenyssl BC tpeyrosn-
Huka ABC:

vJa* +b*,
2 L
2) naiineM BicoTy nnpaMuzibl SO, U3 NPAMOYTOJIBLHOTO Tpeyrobiuka SO B:

_ 2_&2+b_
SO, =,/c S

—T 5T
3) Torna 00, =1/c2 —%b— -R;
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4) npumennm K TpeyronpHUKy OO, B Teopemy Iludaropa:

R2=§;i_+_b2+( ||c2' _&—'R]z =R =.._..,_.("2—
4 4 Véc? —a* - b*

Ipumevanue. ObpatuM BHHMaHHE Ha TO, YTO MCIOJb3OBaHHE TPEYTOJbHUKA
00, B, cTopoHamM# KOTOPOTO ABJIAIOTCS PafMyC ONMMCAHHOTO LIapa, paAuyc OKPYX-
HOCTH, ONTHCAHHON OKOJIO OCHOBaHMsL, U 0Tpe3ok 00, CIYXKUT CBOEro poja 3BpH-
CTHYECKHM IIPHEMOM, MOMOTQIONIHM TIPH pelileHH MHOTHX 33a/1a4 Ha KOMOWHAIIHIO
MUPAaMHUJIbI C ONTHCAHHBIM 1LAPOM.

3anatne 17. KomOHHALMM MHOTOrPAHHUKOB U TEN
BpaLLeHHA

1. PekoMeHAaUuu K peLueHunio 3aaay B Knacce

3anauu 66, a, 6 u3 paszena «3aaaHus IS CAMOCTOSITEIBHOM PaboTh».

66, 6.

Kpamxas 3anuce 3adauu:

PABCD — nupamuga (puc. 43),

ABCD — pomb,

AB=a, ZBAD =q,

B — yron naknoHa 60KOBBIX rpaHeii K I10c-
KOCTH OCHOBAHHUS.

| Haittn R — paauyc BnicaHHOro mapa.

Bomonnenue pucynxa. Iloctpoenne pucyHka
MO)XHO IIPOBECTH B TAKOH NOC/I€[I0BATEIbHOCTH,
Brayase ctpoum okpyHOCTB ¢ uentpom O,, 3a-
Tem — poM6 ABCD, onucaHHBI# 0KOJIO 9TOH OK-
pyxHoctu. /lanee yepes rouxy O, nposonum O,P L ABCD, P — BepuinHa nmupa-
MU/IbL, COEIHAEM €€ C BepLIHHAMM 0cHOBaHHUs, Ha 9TOM NoCTpoeHHs MpamMu-
b 3aKOHYEHBI,

[TocTpoum Teneps uenTp Buucanuoro mapa. [Tycts M, — Toyxa kacanus
okpys;HocTH ¢ eHTpoM O, u cropoHst AB. Torna O,M, L AB u no Teopeme
0 Tpex nepneHaukyaspax PM, L AB. 3uauur, yron PM,0, — nuHelHbIH
YTOJ1 AByrpaHHoro yria npu pebpe AB. IIpoBezeM GucCeKTPUCY 3TOTO yIJia.
Touka nepecevenust NOCTPOEHHOI OMCCEKTPUCHE € BbicOTO PO, nupamu-
Abl — Touka O — MCKOMBIH LEHTP BIMCAHHOTO ILapa.
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3amvicen pewenus. Bocnonbayemes Tpeyronasiukom O0,M. 10T Tpe-
YTONbHHUK npsiMoyrosbabiil, B Hem OO0, = R — uckomstii paauyc, O,M, — pa-

IUYC OKPYXXHOCTH, BMUCAHHOMH B ocHOBaHue, U ZOM,0, = >

Buuucnenusa. 1) 3ameuaem, yTo BbicoTa poMOa paBHa IMaMeTPy BIIHCAH-
HOI1 B Hero okpyxHocTH. Eciu Boicoty pomba 0603naumnte OykBoii A, a pa-
AUYC BITHCAHHOIT OKPYKHOCTH — BYKBOI 7, TO
asina

2
(npoBeauTe BbicOTY poMba u3 BepinHbl D Ha ctopoHy AB);

2) u3 tpeyronsuuka OO,M

B asinotg B
2

h . .
—=sino=h=2r=asina =r=
a

Rl pe ikl |
tg2=>R—rtg 5 ;

r

2. PekoMeHaauum K peLleHnto 3a0ay JOMALLUHEro 3afaHua

Obuee 3adanue: 3anauv 66, r—e U3 pasaena «3aaaHust VIS CAMOCTOSITENBHON
paboTbl».

Huousudyanvioe 3adanue: 3anauv 67 u3 pasnena «3axaHus A1 CaMOCTOSA-
TeabHOM paboThl» (Be 3amayn Ha BBIGOD).

66, 2.
P :
 Kpamxas sanuco 3adauu:
t-r | PABC ... — npaBunbHas nupamuza (puc. 44),
K Jl R — paanyc mapa, BIMCAHHOTO B TMPaMUAY,
0 + H — BBICOTa MUpPaMUHI,
R | 7 — pa;Myc OKPYKHOCTH, BIMCAHHOM B OCHOBAHME.
M 70 | Nokasars: R=—H___
| rVH AT
Puc. 44 .

Pewenue. Paccmotpum Tpeyronbiuk POM,.
Tak kak 00, = R, O;M,=r, PO, = Hu M,0 — 6uccekrpuca yrna PM,0,,
TO 1O CBOHCTBY OMCCEKTPHCH
OO; — O|M{ = R — r :)R:L
Oop  PM; H-R JH?+,? r+vH? +17
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Kpamxas sanuce 3adauu:

ABCDA,B,C,D, — 4eTbIpexyroJibHast [IpH3Ma,
ABCD — pom6 (puc. 45),

AB =a, £BAD = a, xpanpat PQKT — nep-
MEHAUKYISIPHOE CeYeHHE,

R — pamuyc BnucaHHOro mapa.

Haiity yromn Mexay IJIOCKOCTBIO MepreHAH-
KYJISIPHOTO CEYEHHSI U TZIOCKOCTBIO.

3amvicavt pewenus. 1) Bocnionb3osathb-
csi hopMYyJI0ii, CBA3bIBAIOIIEH MEXIY CO-
60ii mnomany QUryphl U ee OpPTOrOHab-
HOM NpoeKuHH Ha nrockocTs. C noMoubo
31O (hOPMYJIBI MOXKHO HANTH JIMHEHHBIH
YroJ1 MeXAy JaHHBIMU njIocKocTamu. Ilpu
3TOM CaMoOe€ IJlaBHOe — 3aMeTHTb, YeMy
paBHa CTOpPOHA KBa/para, SBJASIOIIETOCs
NepneHANnKYIsIPHBIM CeYeHUeM IIPU3MBL.
2) ¥Yron Mexay TUIOCKOCTSMU MOXHO MCKaTh
KaK yToJI MeXLy MeprieH/ MKy IIpaMH, poBe-
JEHHBIMM K 3THM TIOCKOCTAM (pHC. 45, 6).

Buinoanenue pucynxa. Ctpoum chepy
c uentpom O u paauycoM R. IIpoBoauM ok-
pyxHocTtb 6oabnioro kpyra (paauyca 2R).
Bokpyr aTo#t okpyxHocTH onuckiBaeM kBaapaT PQKT. Yepe3 BepmnHb
KBaJlpaTa MPOBOANM HAKJIOHHBIE MapajjiesibHbIe TIPSIMblE, HA KOTOPHIX Jie-
*aT 60KoBBIe pebpa npuaMbl. Yepes MOJIIOCH Iapa MPOBOAMM KacaTeJIbHBIE
K IIapy TJIOCKOCTH. 3TH TJIOCKOCTH, TIepeceKasich ¢ MOCTPOEHHBIMH MapaJl-
JIeJIbHBIMHU TIPAMBIMH, [I0T BEPLIHHBI OCHOBaHHIi Mpu3MelL. [lasnee cTponm
npaMyio nepeceyenus miuockocreit ABCD u PQKT: X=ABNPQ, Y=DCON
NTK, npamas XY — nckomas npsiMast nepecedenus (puc. 43, a).

Ananuz pucynka. PemuM 3aa4y ¢ y4eToM MepBOro 3ambicaa. Tak Kak
naockocth PQKT neprnieHaAnKy.isipHa 60KOBbIM pebGpaM MpU3aMBl, TO KBaZpaT
PQKT MOXHO TIpeCTaBUTh KaK OPTOTOHAJIbHYIO IpoeKimio pomba ABCD.
ITnomanu kBazpaTa u pomba HANTH CPABHUTEIBHO HETPY/AHO (CTOPOHA KBaj-
parta paBHa 2R). Torza HCKOMBII yTOI ¥ MOXHO HaliTH, BOCMOJIB30BaBUINChH
dbopmynoit S, = Scos x, rae § — nnomane raHHOM Gurypsl, S, — nIOMmMALb

Puc. 45

s b7 e
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TPOEKIIMH AAHHON (UTYPBI, X — YTOJ MeXIY MIOCKOCTHIO, B KOTOPOH JIEKUT
naHHas (GUIypa, M TUIOCKOCTBIO MPOEKIHHA (MMPOeKTHPOBaHHE OPTOrOHANb-
HOE).

Bowuucnenus. Tak Kak Tiomanb OCHOBAaHHMs NMPU3MBI paBHa a’sina,
a MJIoINaAb OPTOrOHANBHOM MPOEKIIUN 9TOTO OCHOBAHMS Ha MJIOCKOCTh Tep-

TNeHIMKYIAPHOTO ceyenus pasHa 4R?, To 4R? = a’sina cos x.
2 2

4R
Orcrona cos x = # X =arccos ———.
a‘sina a‘ sino
Yxazanue. Tlonpobyiite peannsopars BTopoit sambices. Kakoe peluenue Bam no-
KaskeTcs npoiie?

3aunaTue 18. KomOMHALHUKH MHOTOrPaHHUKOB U TEN
BpaLleHnA

1. PekomeHJaLUuK K pelleHuio 3aaay B Knacce

3anau 68, a—B 13 paszena «3anaHus /11 CAMOCTOSITENIHOM PaboThI».
68, 6.

Kpamxas sanuce 3adauu:

| — obpa3yiomas koHyca (puc. 46),

o — yroJ Mexiy obpasyrouieii 1 MjIocKo-
CTBIO OCHOBAHM.

Haiitu:

R — paauyc BNHCAaHHOTIO 1Iapa;

C — nnWHY OKPYXHOCTH KacaHMs Ilapa
M KOHycCa.

Buinoanenue pucynxa. Ctpoum map

¢ nentpoM O u momocoM O;. Ha npamoii

" 0,0 otknansiBaeM oTpe3ok O, P — BBICOTY

Puc. 46 konyca. Uepes Bepmuny P KoHyca IpoBo-

1M KacatenbHeie PA n PB x o4epKoBoii

okpyxHocty 1mapa. Yepes touxky O, nposoaum AB L PO,. Otpesok AB —

JuaMeTp ocHoBaHMA Konyca. [To anamerpy AB cTpOMM OKPYKHOCTb OCHOBA-

nusa konyca. OTmeuaeM Touky K — TOYKy Kacanus mapa ¢ obpasyiomeii PA.
ITo ycnosuio PA=1, ZPAO =q.

Ananus pucynxa. Tak kax map Kacaercsi CTOpPOH TpeyroabHuka PAB,

T0 ero paguycsl 00, u OK nepneHauKyaspHB! COOTBETCTBEHHO CTOPO-
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HaM AB u PA atoro Tpeyronbuuka. M3 paBeHcTBa NPAMOYTOJbHEIX Tpe-
yroasuukoB 00, A u OKA (oY paBHBI 10 KaTeTy U TUIOTeHY3e) cleny-

eT, uto £ZOAO, = %. Paguyc mapa R = OO; MOXHO NONBITATLECS HAWTH U3

npsmMoyronbHoro AOOA.

Ins Haxoxpenus paauyca r = 0,K OKpY>KHOCTH, 110 KOTOPOi 11ap Kaca-
ercss H0KOBOI ITOBEPXHOCTH KOHYCA, IPEJCTABJsAET UHTEPEC TPEYTOJbHUK
00,K. Tak xak obpasyomast PA xacaercs mapa, To OK L PA. Kpome Toro,
IUIOCKOCTh Mapauieiiu ¢ uentpom O, neprneHauKyasipHa Beicote PO; KOHY-
ca. [Toatomy O,K L PO, u, 3nauut, ZKO,0 = 90°. IIpsimoyronbHsle Tpe-
yroasHuku PAQ, u PKO umerot o61uit yron npu BepiuuHe P.

Orcropa £LPOK = LPAO, =q.

Ompickanue paduyca wapa.

1) Haiinem AOQ, u3 Tpeyronsuuka PO A:

49 =cosa. = AO, =lcosc;

1
2) 13 aTOTO Xe TpeyroabHuKa HaiaeMm PO;:
2O, =sino = PO, =Isino;
3) us tpeyronsunka AOO;:
00, o R o o
=tg—= =tg—= =R =Icoso.tg—.
AO, & 2 coso 8 2 g 2

Omuicxanue Onunsl OKPYICHOCMU.
1) Tak xax £0,0K = ZPAO, = a, 10 AKO,0 ~ APO,A;
2) u3 noaobus 3TUX TPEYTOJAbHUKOB MQJIyYaeM:

KO, KO N 2 Icosa

PO, PA  Isino l

= A7 a,
=Hr= 2151n2atg2.
3) caenopatensho, C=2nR=2n - %Isinh tg% =1t/sin20 tg%.

2. PeKoMeHAaUmMm K peLieHuto 3afay JoMallHero 3agaHus

Obwee 3adanue: 3anaun 68, r—e 13 paszena «3aaHus AVl CAMOCTOSITEbHOM
paboTbi».

Hnousudyanvioe 3adanue: 3apaum 69; 71 u3 pasnena «3agaHus 1S caMo-
crosaTelbHON paboThl» (ABe 3anayu Ha BHIGOP).

- 129 -

© HMY «HauunoHanbHbIA UHCTUTYT 06pa3oBaHnsa»
© O[]0 «ABepcaB»



68, e.

Kpamkas sanuce 3adauu:

| Q — nTommazk 0ceBoro ceyeHust KoHyca (puc. 47),
| o0 — yron Mexay 06pasyioleit 1 II0CKOCTHIO OC-
! HOBaHHA.

N

‘ Haiitn R — panuyc BnMcaHHOTO mapa.

0 3amvicen pewrenus. B 3anaue 68, 6 panuyc BnucaH-

o HOrO Iuapa Haxoauics no obpasymoueii / xonyca

0, B uyray o Mexay obpaayiorieit i MI0CKOCTbIO OCHOBA-

Puc. 47 Hus. Yros o jaH ¥ B nanHoH 3ajave. Ecin tenepb

HaiiTH /, TO A1 HaxoxaeHHs R MOXHO BOCTO/IB3O-

BaTbCs GopMyJI0ii, oayueHHOI npH peueHuH 3anayn 68, 6. Mtaxk, nonsita-
eMcsi CBeCTH JIaHHYI0 3a/1a4y K 3az1aye 68, 6.

Kouxpemusayus aamvicna pewerus. PACCMOTPHM OceBOe ceYeHHe KOHY-

ca ¢ BMUCAHHOIH B HETO OKPYKHOCTBIO GosbIoro kpyra. Tak kak Tpeyross-

Huk PAB paBHoGenpenustii, o ZP = 180° — 2a. Torzaa nuomazas aToro Tpe-

S

YTOJIbHUKA MOKHO BBIPasuTh 110 hopmyie Q = %I sin(180° - 2a).
Buwuucaenua. 1) Haiinem /, sanucas miomanb Tpeyroibiuk PAB:

l 2.3 o 2= 2Q = 2Q ;
7 15in(180° - 20) = Q= I* === = 1=, =5

2) npumenum GopMyITy, TOTYUYEHHYIO IPY pellleHnu 3axaun 68, 6:
[ 2Q o ’ 2Qcos? o, o _ a [Q
= . —_—= L — .t —
sin2a cosatg 2 2sinocoso & 2 2 \’ tgo

3anarue 19. Yactu cthepsbl M Wwapa.
MpaBunbHbIE MHOrOrpaHHUKM

1. PekomeHaaumum K peLueHunio 3aaad B Knacce

lﬂ|

3anauu 1—3 u3 n. 13.2 TeopeTnyeckoii YacTH 110cO6HS A/1s yHAIUTHXCS.
3anaun 1—3 u3 1. 14.2 TeopeTHyeckoit yacTH NOCOOHUA IS yHAIUXCA.

2. PekoMeHaauuu K pelueHunio 3aa4 AOMAaLLIHEro 3afjaHua

Obwee 3adanue: 3anayun 70; 72, a u3 pasniena «3aiaHus UL CAMOCTOATENIBHO# pa-
GoTBI>.

Huoueudyanvroe sadanue: 3anaun 72, 8; 73 u3 paszena «3aaanus st CaMo-
CTOATENIBHOU PaboThl» (ABe 3a1auu Ha BBIGOD).
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Ox0J10 JaHHOTO HUJINH/PA OMHUCATh TIpa-
BHJIBHYIO YeTHIPEXYTONbHYIO TUPAMH/LY, BbI-
cOoTa KOTOPOI#i BiBoe GOJIbIIIE BHICOTHI IIHJIMH-
apa (puc. 48).

(Hmxnee ocnoBaHMe HMHIMHAPA TPHHA-
JIEXKUT HHXHEMY OCHOBaHHIO MUpaMHIBbI,
a BepXHee OCHOBaHHe ILIWIMH/PA UMEeT C Ka-
%710#1 6OKOBOII rPaHbIO MUPaMU/IbI OAHY 06-
LIYI0 TOYKY.)

Iouck pewenus (ananus). Jlonyctium, 4To
3ajaya pelieHa U OKOJIO JAHHOIO LMJIHHAPA

Puc. 48 onucaHa tpeGyemass nupamuaa. BeisicHum,
KaKHMMHU cBolicTBaMu obnazaet aTa KomOuHa-
1MsA TeJl, KaK 9THMH CBOMCTBAMH BOCTIONIb30BATBCA LIS €€ TIOCTPOEHHS.

ITo yenoButo PO =200,. B ceuennu 60K0BO# MOBEPXHOCTH MHPAMUIIbI
IUIOCKOCTBIO BEPXHET0 OCHOBAHMS LIMJIMHIIPA MOMYYAETCA KBAJIpaT, FOMOTe-
THyHbIH KBagpaTy ABCD. lleHTp 9TO# roMOTeTHH HaxoAMTCA B TOuke P.
Bo3aMoxHO moCTpoeHHe MUpaMU/Ibl HAYaTh ¢ TIOCTPOEHHSA 3TOTO KBaJpaTa,
nosyvatomerocs B ceyeHun? Kak ero moctpouts? nist aToro yureM, 4to
kBazpat A,B,C,D, nomxkeH OBITh OMHCAH OKOJIO BEPXHETO OCHOBAHMS IH-
Junapa. Vitak, mpeanosoxuM, NoCTpoeH WAMHAP ¢ BhicoToit 00, Ha npo-
JOJIKEHUH BBICOTHI MJIMH/IPa OTK1anbiBaeM oTpe3sok OP=200,. [Tonyuu-
au BepuwiuHy P nupamunst. Jlanee 0KoJ0 BEPXHETO OCHOBaHMS IMIHHADA
onucanu kBaapar A,B,C,D,. Kak nanbiie npoxo/kKiTh MOCTPOCHHE MUpa-
MHABI?

Bocnonpayemest romoTeTneii ¢ ieHTpoM P 1 mapoii roMOTeTHYHBIX TO-
uek O, = O. ITocTpous TOUKH, roMOTETHYHbIE TOYKaM Ay, B, Cyu D, B yKa-
3aHHOM rOMOTETHH, MOYy4YMM BepiiHbl ocHoBanust ABCD. Tak kak oTpes-
ki PA, PB, PC u PD okaxkyTcsi yxe OCTPOEHHbIMHU, TO IIOCTPOEHHE Mupa-
munst PABCD 3zagpepiueHo.

B pesynbTate MpHXOAMM K CJIEYIOMEMY TTAHY.

IInan nocmpoenuii. CtponM:

1) unmmnEzap ¢ uentpamu ocHosaumit O u O;

2) otpe3ok OP=200;;

3) xBanpar AB,C,D,, onucaHHbIi 0K0JIO BEPXHEr0 OCHOBAHUS LIMTHHI-
pa;

4) xsanpar ABCD, romotetnynbiii ksaapary A,B,C,D, B roMoTeTHH
¢ uentpom P u mapoit roMmoteTnynbix Touek 0, = O.

—i-43]. =
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IMupamuna PABCD — uckoMasl.

Hononnumenviioe 3adanue. «O6paTtiTe» NPeBIAYIIYIO 331a4y: IYyCTh
NaHHOH ABJAETCA NpaBUJIbHAS YeThHIPEXyroJibHas MupaMuia, a Tpebyercs
MOCTPOUTH BIIMCAHHBIH B Hee IWJIMH/P, BBICOTA KOTOPOTO BABOE MEHBIIE
BBICOTBI MTUpaMUAbI, Pemnre 3Ty 3a1auy.

70, 6.

Kpamxas 3anuce 3adauu;

ABCAB,C, — npaBuibHas TpeyrojibHas
NpHU3Ma, Bce pedpa KoTopoii paBHbI a (puc. 49);
yeThbIpe BepLIMHbI IPU3MBI JIEXKAT Ha OKPYX-
HOCTH OCHOBAHHsI KOHYCa U [1B€ BEPLIMHBI —
Ha 60KOBOJ [10BEPXHOCTH KOHYCA,

Haiitu PO — BBICOTY KOHYCa.

Humyumuenoe ocosnanue zeomempuue-
ckoll cumyayuu. 3aMedaeM, YTO NpU3Ma pac-
Puc. 49 noJjiaraeTcsa TakuM oOpa3oM, uTo ee GokoBasi

rpaHb BNHCAHA B OCHOBaHMe KoHyca. IlycTsb
3TOH rpaHbio gBiserca rpaub AA,B,B. Konust Tpersero 6okosoro petpa
NOJKHBI IexaTh Ha 60KoBOil moBepxHocTH KoHyca. [Iposoaum CC, || AA,.
IToxasbiBaeM, uto C npunamnexut obpasyiomeit PM, C; — obpasyoeit
PK.Touky C coennnsieM 0Tpe3kaMi ¢ ToukaMu A u B, Touky C; — ¢ TouKamu
A, u B,. B nutore npuxonuMm K uckoMomy pucyHKy. IIpocTpaHcTBeHHbIe
npejcTaBAeHUs MOJICKA3bIBAIOT, YTO TpeyroJbHUK PMK sBisieTcst 0ceBbIM
cedeHuneM Konyca u PO nepecekaet pe6po npusmst CC,.

Ananu3 pucynxa. Y TO4HHM BbIITOJIHEHHBIH PUCYHOK, IPOBEPUM CHieJIaH-
Hbl€e BbIILE NIpeanosnoxenns. Paccmorpum miockocts POC, M BBISICHUM, Ka-
KuM 06pa3oM OHa llepeceKaeT NOBepXHOCTH KOHYCa U NPH3MbL. JTa ILIOC-
KOCTh TepecekaeT G0KOBYIO MOBEPXHOCTh KOHyca mo obpasyiomieii PK.
Haiinem Teneps nunuio nepeceyenus maockoctu POC, (uiu Bce paBHO 4TO
mnockoctu POK) ¢ ocHoBanuem A,B,C,. Tak xak ocHosanue A,B,C, nep-
neHauKyIsipHO 60KOBOI rpann AA, B, B ¥ 3Ta rpaHk JIEXHUT B IJIOCKOCTH OC-
HOBaHMsI KOHYca, TO ocHoBaHHe A B, C, nepneHAMKYJISIPHO OCHOBAaHHMIO KO-
Hyca. Torzna e nnockoct POK u AB,C,, nepneHANKYIspHblE OCHOBA-
HMIO KOHYCa, NepeceKaloTcsi 1o MpsMoi, nepneHAnKYISpHOI OCHOBAHHUIO
KOHYyca. DTa JIMHUSA NepecedeHus JOIKHA ObITh ePIeHIUKYISPHA IPSAMOM
A,B,. Orpesoxk C,C{ aToit 1MHNM ABJISETCS BBICOTON Tpeyronbuuka A, B,C,,
u tak xkak C,A, = C,B,, 10 C| — cepenuna orpe3ka A,B,.
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Ecau paccMoTpeTh aHasornuHbIM o6pasoM cekymyio miaockocts POC,
TO I10JIy4MM, YTO OHa NepecexaeT GOKOBYIO MOBEPXHOCTb KOHYyca 1o obpa-
sytomeit PM, a ocHoBarne ABC npusMsl — no meauane CC'.

Yuursipas, yto Touku C', O u C{ JeXaT Ha OZHOM OTpe3Ke (Ha «cpen-

Heli» JHHMH KBajpata ABB,A,), npuxoauM K COBMaJeHUIO TIIIOCKOCTEH
POK u POM. Otpesox CC,c PMK u PO ®CC,.

3amvicnvt evrucnenut. 1) Ha pucyHke uMeeTcst HECKOIBKO Map MOA0OHBIX
TPEyTroIbHUKOB, KOTOPBIE MOTYT OBITh MCIOJIB30BAHBI /IS BEIYMCJIEHHS BBICO-
bl KOHyca. OxHoit Takoii napoit seasiorcs Tpeyronbiuku PMK u PCC,. (Tax
kax CC, || MK, To 5TH TpeyrobHUKH ITO06HBI 1O ABYM yTIam);

2) Haxoxnenue PO MOXHO CBsI3aTh TAKJKe C MAPOii T0I0OHBIX TPEYTOJIb-
nuxoB POKu C,C; K.
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= \ OBbbEMbI TENT U NNOLWAAN MOBEPXHOCTEN:
a 3 ucnonb3vem METO/1bl MATEMATUYECKOIO
AHAJIN3A

3anarue 20. MonsTue o6bema Tena.
06bem npoM3BONLHOrO NPAMOro YMAMHAPA — HOBOE
npUMeHeHHe aKCHOMaTHYecKoro MeToaa

1. PekomeHAaunuM K U3y4eHNI0 TEOPETMYECKOro marepuana

Bocnoneayiirecs korcnektoM u3 Ilpunoxenns 2.

2. PekomeHaaunm K pelleHuio 3afay B Knacce

3anava 1 us n. 16.2 TeopeTHueCKON YacTH NOCOOUS AN yHAIMXCAL.

3. PekomMeHaaumm K pelueHuio 3afay JoMalLHero 3afjaHus

Obwee 3adanue: 3apaun 2; 3 3 1. 16.2 Teopernyeckoii yacTu n1ocobus as
YYaIIHXCS.

Hnousudyanvroe 3adanue: 3ana4u 75 n3 pasnena «3aianus 115 CAMOCTOSI-
TesIbHOM paboThi» (1Be 3a1a4u Ha BHIGOD).

75, 0.

| Kpamxas 3anucy 3adauu:
Vy=V, — 06beMbl ABYX LIUIHHIPOB,
8, =8, — nnomanu pa3BepToK UX 6OKOBBIX IOBEPXHOCTEIA.

‘ Jloka3aTh paBeHCTBO IJaHHBIX ITHJIMHIPOB,

ITnan pewenus. Oboznaunm yepes R,, H, u R,, H, — panuycs ocHOBaHHii
Y BBICOTHl JIaHHBIX IHJIMHAPOB. 3amuiieM YCJIOBHMS PaBeHCTBa 0OBHEMOB
U nIomaei 60KoBbIX MOBepXHOCTeH. VI3 5THX PaBEeHCTB NOMBITAEMCS YCTa-
HOBHTb, YTO R, = R, u H, = H,.
Pewenue.
Hnmeem:
2 &2 2 —_
1){ V2,= nR’H, =nR;H,, i RIH, —R%Hz,:R =R,;
U=t ]
Sz 2TIR1H1 =2TI:R2H2 RiHl =R2H2
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2){R]H1 =R2H2'=°H1 =H,;

R: =R,

3)usn. 1 u 2 cneayer paBeHCTBO AAHHBIX LIMJIMHAPOB.

3anatne 21. lonatue o6Lema Tena. 06Lem NPOU3BONLHOMD
NPAMOro LHAKHAPA

1. PexomeHaauuu K peleHunio 3aaay B knacce

3anauu 74; 76 u3 pasznena «3anaHus AJisl CAMOCTOSATENbHOM pabOThI»

76, a.

Kpamxas zanucw 3adauu:

ABCAB,C, — TpeyronbHasi Mpu3Ma, BIUCAHHAS B LHIHHIP,
AABC — npsaMoyTroabHbIH,

M — cepeavna BC, A M =1,

o — yroia Mexay otpeakoM A;M u nnockocthio ABC.

1) 3anatoTcs i 3TUMM JAHHBIMU HHIMHAD U IPU3Ma?
2) Haiitu 06beM npuaMbl (€CJIM 3TO BOZMOXKHO).

IInan pewenus u pewenue. B 3aniaye He ckaszaHo, KaKO# yroJ TpeyroJb-
Huka ABC npsamoii. [loatoMy npuiercs paccMOTpPETh Pa3IHYHbIE CIyYaH.
Ilycte £A = 90°. Torna runorenysa BC sBasieTcsi AMaMETPOM OKPYXKHOCTH
OCHQBaHMs LMJINHADA ¥ TOYKa M — LEeHTPOM 3TOM OKpyKHOCTH. VI3 npsiMo-
yrosnsHoro Tpeyronbuuka A,AM (A;M =1, ZA;MA = o) MOXHO HailTH BbICO-
Ty UWHJIMHAPA ¥ paauyc ocHoBanusi: AA, =Isina, R= AM = [cosa.. B aTom cay-
yae JIaHHbIE 33/1a4H LUJINH/D OTPENENAIOT, '

OcHoBaHMe PU3MBI IIPH 3TOM OCTAETCS HEeONpeaeNeHHBIM (IpsaMo-
YTOJIbHBIH TPEYTOJbHUK OJHOMH CBOei MINOTEHY30| He 3alaeTCsl).

B utore 1aHHble 331a4H IPH3MY He OTIPEAENIAIOT M X HEJOCTATOYHO JUIS
HaXOIeHHA 00beMa PH3MBL

Ecmn BC saBnseTcs KaTeTOM, TO MOXKHO HallTM MeIMaHy TPeyroJbHUKA
ABC, npoBefieHHYI0 K 3TOMY KaTeTy. 3HaHue Meauansl AM He 103BOJIIET
OTBICKaTh PaiMyC OCHOBaHHMS LMJIMHAPA M IJIOIaAL TpeyronpHuka ABC.
IIunuuap u npu3Ma OKas3bIBAOTCA HeonpedenaeHHsiMH. M B aToM ciyuae
IaHHBIX 71 HAXOXIEHUsT 06beMa IPU3Mbl HEIIOCTATOYHO.
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2. PeKoMeHAauum K peLueHunto 3afay AoOMalLHero 3aaaHus

Obwee 3adanue: 3anauu 77 U3 pasnena «3afaHus 1l CAMOCTOATEbHON
paboThi».

Huousudyanvroe sadanue: 3anauun 78—83 us pasnena «3ananus 1is camo-
CTOSITENIbHOM paboThi» (ABe 3aa4u Ha BBIGOD).

78, a.
Kpamxasa sanuce 3adauu:

ABCAB,C, — npsiMasi TpeyroJibHast IPU3Ma,
h — paccrosinue mexny pebpom AA, u rpausio BB, C,C.

1) Moxkasate: V= %Ssa.c,c -h.

2) ChopmynupoBaTh aHAJIOTHYHOE [IJIAHUMETPHYECKOE Ipejl-
JIOJKEHHE,

3amvicen pewenus. IlocTpouM BHaYaIEe OTPE3OK, UTHHA KOTOPOTO paBHa
h — paccrosauio Mexay pedbpom AA, u rpansio BB, C,C. [I1s1 5TOT0 U3 TOYKH
A nposezeM nepnieHaAnKysAp k rpanu BB, C,C. (BrinonHuTe pUCYHOK CaMo-
crosaTensHo.) Tak xak rpauu ABC u BB, C,C nepneHaANKYASAPHEI, TO HCKO-
Mblit NepneHAUKyAsp OyaeT nexathb B ockoctH ABC 1, 3HaYHT, ABIATHCA
BBICOTOI# TpeyronbHuka ABC. BoinosineHHble OCTPOEHUS 061€r4aioT Bbi-
CKa3blBaHHe 3ambicjia peieHusa. Henb3s nu Bocnonb3oBatbest GopMyIoi
obbema npuamel V=S, BB, u npeo6pa3oBats ee B uckomyio opmyy?

Pewenue.
Hmeem:
V=S, BB, = %Bc-h- BB, = %BC- BB, -h =%ss,,lclc h.

ITonyyennas popMyna aHaTOTHYHA TTAHMMETPHYECKOI dopMyIte mao-
Ay TPeyroJabHUKA, BRIpasKaloleil ee Yepe3 CTOPOHY TPEYTOJIbHUKA K BBI-
COTY, TIPOBEAEHHYIO K 3TO# CTOpPOHe.

83, e.
Kpamxas 3anucv 3adauu:

IIunuHAPHI ¢ MOCTOSIHHBIM MIEPUMETPOM Pa3BepTKH GOKOBOIA
IOBEPXHOCTH.

Kaxoit 3 aTux HUINHAPOB NMeeT Hauboabni 06beM?
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Iouckoevie deticmeus. 1) EcrecTBeHHO BBeCcTH 0603HaUEHUeE IS TEPH-
MeTpa pa3sBepTOK H0KOBHIX ITOBEPXHOCTEH NaHHBIX WMAHHAPOB. IIycTh aTOT
nepuMeTp 0603HaunM 6ykBoii P. Torna MoxxHO sanucath, uto P=4nR+ 2H;

2) monbiTaeMcst BIpa3uTb 06beM mununapa V= nR’H yepes P. (Ilony-

P Lo 4
yum: V(R) = TRZ -2n*R%Y;
3) nns Haxoxnenus Haubonbiero sHayenus ¢pyHkuun V(R) Bocnons-
3yeMcsl MPOU3BOAHOI aTOi (yHKuuK. (YOexaaemMcs B TOM, YTO TOYKA
R =(_i% — KpHMTHYecKas Touka, B koTopoit V(R) nmpunumaer Haubobliee

3HayeHue);

4) mo HalileHHOMY 3HauyeHWI0O R HaxOoAMM COOTBETCTBYIOlIEee 3Haue-
Hue H.

B HTOT€ HAXOAATCA pasMepbl HCKOMOT'0 TUJIHHADA.

=== 3anatne 22. 00bem Tena ¢ U3BECTHbIMK NNOLYANAMM
nonepeyYyHblX CEYEHWA — OT NPOM3BOAHOA 06bema
K camoMy o6bemy

1. PeKoMeHAaUnM K U3y4EHUI0 TEOPETUYECKOro MaTepuana
Bocnonbay#tecs koncnextoM u3 [Ipunoxenus 2.

2. PexomeHaaumum K peLuernio 3aaay B knacce

3anaun 1; 2 u3 m. 17.3 TeopeTnyecKoi 4acTH 10COOUs A1 yHAIUXCs.
3. PekomeHAauMy K pelueHmio 3aaay AOMaLLHero 3ajaxus

Obugee 3adanue: 3anaun 83, a, 6 u3 pasnesna «3a1aHus LIS CAMOCTOSTENBHOM
paboTbi». :

Hnousudyanvroe 3adanue: 3anaun 85, B, r U3 paszena «3anauus i caMo-
CTOATE/bHON paboTh».

3anarue 23. 06veM HaKNOHHOK NPU3MbI

1. PBKOMBHJ],&I.IHH K U3Y4EeHUIO TeOpeTU4eCKOro martepuana
Bocnonasayiitech koHcnektom u3 [Ipunoxenus 2.
2. PexomMeHAaumuu K peLeHuto 3ajay B Knacce

3anaun 1—3 u3 1. 18.2 TeopeTHyecKoil YaCTH MOCOOUS /151 YYAIIMXCS.
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3. PekoMeHaaUmMm K peLueHunio 3aaay AoOMaLlHero 3aaaHus

Obuwee 3adanue: 3anauu 85, 1—xK U3 pasjiena «3aJaHist isi CAMOCTOSITE/IbHOM
paboThi».

Hndusuoyanvroe sadanue: 3anaun 85, 3—1 U3 pasziesia «3aaanus AJisi CaMmo-
cTosATEeNbHON paboThl» (ABE 3a71a4u Ha BBIOOD).

85, a.

‘ Kpamxas sanuce 3adauu:

| ABCDA,B,C,D, — napanenenune], Bce pebpa ero paBHsl a.
Onno u3 6oxoBbix pefep 06pa3yer co CMEXKHBIMU CTOPOHAMM
[ OCHOBaHHA YIJIb B 45°, OCTPHII yroJ ocHoBaHKA paseH 60°.

V-2

ITouck pewenus. 1) Ilnomanb 0CHOBaHUS MOXHO HaliTH cpa3y, pHMe-
HuB (opMyITy IUIOMIAK napasiesorpaMma S = ab sin a;

2) nanbHeiilee peleHHe 3324y CBA3aHO C HAXOXIEHHUEM BBICOTHI Na-
paLIesienuIena;

3) yrounuM, o kakoM GokoBOoM peGpe umeT peub B 3amauve. IIycTsh
£BAD=60°. Torna ZADC = 120°. Eci1 1onyCTUTB, YTO B 3a/laye TOBOPUT-
cst 0 pebpe AA,, TO MOMYYHUM TPEXTPAHHBIN YTOJ ¢ BEPUIMHON A ¥ MIIOCKUMHU
yraamu 45°, 45° u 60°. Takoi TpexrpaHHBIi yroJs BO3MOXeH (B HEM CyMMa
ABYX IUIOCKMX YIJIOB O0JIblIE TPETHErO MIOCKOTOo yraa). Moxer nu peGpo
DD o6pa3oBbiBaTh co cTopoHaMu ocHoBauus DA u DC yrib B 45°? B aToM
cJlyyae OKaXKeTCH, YTO CyMMa /IBYX IJIOCKMUX YIJIOB TPEXTPaHHOTO yria
¢ Bepurnnoi D (45° + 45°) mensuie Tpetbero miockoro yria (120°). Takoro
TPEXTPaHHOTO yIJja He CYNIeCTBYeT. 3HAYHT, YCIOBHSA 331a4i KOCBEHHO OT-
penensiot pebpo AA;

4) OCTPOMM BBICOTY Napasiieieluiiesia, ONyILeHHYIO U3 BEPLIMHBL A;.
Kakue ycioBusA npu aTom HeoOXoAHMO y4ecTb? YuTeM, YTO ecjH
LA AB = ZA,AD, 1o pefpo AA, OPTOTOHANBHO MPOEKTHPYETCS Ha IUIOC-
koctb ABCD B 0Tpe3ok, nexauuii Ha 6uccextpuce yron BAD. IIpumem Bo
BHUMaHMe TaKxe, YTO B poMbe 6ucceKTpucoil yria A 6ymeT ABIAThCA IHa-
rosanb AC. 3HauuT, pe6po AA; OPTOrOHAIBHO NPOEKTHPYETCA B HEKOTO-
patif oTpe3ok AA,, nexanuii Ha anaroHan AC ocHoBauus. OTpesok A, A, —
HCKOMasi BHICOTA Napaijie/ienumnena;

5) Ans HaXOXAEHHS AJMHBI BBICOTHI A;Ay JOCTAaTOYHO HAHTH CHHYC
LA AA,. Kak ato caenats? Henbas 11 BHayase HAUTH KOCHHYC 3TOrO yrjia?
Ha ocnopanuu dopMysibl Jiinepa MOXKHO 3anUCaTh:
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cosf_A,A\?j cos LZCAD - cos LA AA; = cos 45° = cos 30° - cos ZA,AA, =
2 3 2 _ . lh_2_ 1
:>—2— =5 ¢os LA AA, =cos LA AA, = \/g::» sin ZA,AA,=,/1- Ha ﬁ;
6) u3 npamoyronbHoro Tpeyronsuuka A;AA,, 3uas runorenysy A,A
a.,
J‘g?
7) 3Has MIOIA/lb OCHOBAHHS ¥ BHICOTY NapaJijie/Ienunena, HaxoAHM ero
o6beM. (BbIMONHNUTE PUCYHOK W 3aBepUINTE PelieHHe 3afaYd CaMOCTOS-
TEJIBHO.)

u cunyc yraa A,AA,, MoxxHo Haiiti H = A A, =

3annaTue 24. 06bem HaKNOHHOM NPU3MBI

1. PekomMeHaaUum K peLueHnio 3aay B Knacce
3anauu 86 u3 paszena «3ananus Ui CaMOCTOATEIbHOM PabOThI».
2. PekoMeHfauum K peLueruio 3aay JOMaLLHero 3afaHus

Obugee 3adanue: 3anauv 87, a, 6 U3 pasnena «3ananus IS CAMOCTOSATEIBHOMN
paboTei».

Hnousudyansmoe 3adanue: 3anauv 87, B—e u3 pasziena «3aqaHust 171st CaMo-
CTOATENbHOIT paboThI» (1IBe 3aKayy Ha BHIGOD).

3auatue 25. 06veM Tena BpaLLeHus:
BHayane npou3BofHas o6bema, 3aTem cam 06bem

|

1. PekomeHaaumm K 3y4eHuio TEOPETUHECKOro Martepuana
Bocnonb3ayiitech koHcnekToM U3 [Ipunoxenus 2.
2. PekoMeHaaUum K peLueHunio 3ajjay B Knacce

3anayu 1; 2 u3 m. 19.2 TeopeTHyeCKOH YacTH MOCOOUS NS YYAIUXCA.
3anayu 1—3 us n. 20.2 TeopeTHYECKON YACTH NOCOOUS AN yYANIMXCA.

3. PekoMeHAauMu K peLeHnto 3aay IOMaLLHero 3afiaHns

Obusee 3adanue: 3anayn 88 us paszena «3anaHus A7 CAMOCTOATENbHOI pa-
6OTHI».

Hnousudyanvroe sadanue: 3anauu 89, a, 6 u3 pasnena «3amaHus 1sl camo-
CTOSTENBHOM PaboThI».
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88, 6.

‘ 2) Kpamxas 3anucw 3adauu:

| ®urypa ® c xOy u orpaHHYEHA B ITOI IIOCKOCTH JINHHUS-
\Muy=vx,x=2uy=0;

| T — Teno BpauleHus, NOJIyYeHHOE IIPH BPAIIEHH! QUTYpbI
| ® Bokpyr ocu Ox.

EV,—?

Pewenue. Tlo Teopeme 06 o6beme Tea BpalieHUst HMeeM:
1) V'(x) = S(x) = nf*(x) = n(Vx)* = nx;
2
2) torna V(x) = UT;
HV@)=-Ei-on
Otget: V. = 2n.

3anatue 26. 06Lem KOHyca U nUpamMufbI

1. PekomeHgauum K U3y4eHuio Te0peTu4eckoro matepuana
Bocnons3ayiiteck koHcnekToM u3 [Ipunoxxenus 2.

2. PekoMeHaauuu K peLueHuio 3afay B knacce
3anauu 1—3 u3 1. 20.2 TeopeTHYECKON YACTH MOCOOHSA IS YYAIMXCAL.

3. PekomeHpauum K peLexunio 3aay SOMALLHEro 3afaHus

Obuee 3adanue: 3anauv 89, B—11 U3 pasfiesa «3aflaHust JUIsi CAMOCTOSITEILHOM
paboThI».

Hnousudyanvrioe 3adanue: 3anauv 90 u3 pasjiena «3anaHus 1J1s CAaMOCTOS-
TeNbHO# paboThl» (OAHY-ABE 3a1a4u Ha BHIOOD).

90, a.

Kpamxasn sanuce sadauu:

V — o6beM koHyca, BIHCAHHOTO B PABUIBHYIO YEThIPEX-
yroasHyio nupamuay (puc. 50),

0. — JABYTPaHHbIH YTOM MEXKAY CMEXHBIMU HOKOBBIMH T'pa-
HAMH TTUPaMHIBI.

Haiitu cTOpoHYy OCHOBaHUS TUPAMMIBL.
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3amsicen pewenus. BnucsiBaeM Ko-
HYC B NPAaBMJIBHYIO YETHIPEXYTONbHYIO
nupamunty PABCD, cTpouM JIMHEHHBIH
ZAKC = o iByTpaHHOrO yria ¢ pebpoM
PB. IIpesxpe Bcero, 3aMe4aeM, 4TO UCKO-
Masi CTOPOHA OCHOBAHUS MUPAMUIBL X =
= 2R, rne R — paanyc OCHOBaHUS KOHY-
ca. 3amavy, TakuM 06pa3oM, MOXHO CBe-
CTH K HaxoxaeHuio R. Paanyc R MoxHO
MONBITaThCA HAXOAMTH M3 (HOpPMYIbI

obbema Konyca V= %nRz’H, rae V — pan-

Has BenuuuHa. Ho B aty dopmyny sxo-
vt Takxke H. Bynem ctpemuThes Bbipa-
3uth H uepes R. Toraa R, a 3HauuT, U x
Puc. 50 OKa)XyTcs BbIpaXKeHHBIMU yepe3 V.

Payuonanusupyrowuii npuem. Henn-
35 JIM TIOCTPOUTH TPEYTOJbHHK, CTOPOHAMHU KoToporo 6eunu 6u1 H u R?
MoxHo. TakuM TpeyronbHUKOM siBsieTcst Tpeyroabhuk POM. B veM yron
PMO — yron HaknoHa 60KOBO# rpaHH MUPAMHIBI K MIJIOCKOCTH OCHOBAHMSI.
O6o3nauum aToT yrox yepes B. Pemenne faHHOM 3a1a41 MOXKHO CYIIECT-
BEHHO YIIPOCTHTb, €CJIH BOCIOJIb30BATHCS Pe3yAbTaToM 3aauH 48 (5), no-

3BOJIAIOIIMM BBIPA3UTh yToJ1 3 yepes AaHHblit yroa o sin B =~/2cos %.
HNanee Bripaxaem Hyepe3 R 1 1€CTBYEM COTJIACHO 3aMBICTTY PElIEHUS.
90, 3.

P
Kpamxas sanuce 3adauu:
IBa mapa egunuyHOro paauyca (puc. 51)
KacaloTcsi OCHOBaHHsl KOHYCa B TOYKaX, CHM-
METPHYHBIX OTHOCHTENBHO 1IEHTPa OCHOBA-
HUS;
| 9TH IapbI KacaloTesl Takxke 60KOBOH moBepX-
0, Yk O | HOCTH KOHYCa M IIpYT ApyTa;
j ] o — YTOJ HaKJIoHa obpasyrolei KoHyca K oc-
A M 0 Mz - B HOBaHHIO,
Puc. 51 ‘ b7
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Buinonnenue u anarus pucynxa. Tak kak Toukun M, u M, cuMMeTpHUYHBI
OTHOCHTEJIbHO LieHTpa O OCHOBaHMS KOHYCA, TO MOXHO IIPOBECTH OCEBOE
ceueHHe KOHYca, npoxosiiee yepe3 toukun M, u M,. enrper O, u O, nan-
HBIX 1IAPOB GYAYT NPHHALIEKATD IVIOCKOCTH 3TONO OCEBOTO CevyeHusi. ITO
cleyeT U3 Toro, yto paauycst O,M, n O,M, nepnesuKyasipHbI MJIOCKOCTH
OCHOBaHHA KOHYCA H IJIOCKOCTb OCEBOI0 CEeYEHHs TAKIKe IepleHHKYJIsap-
Ha MJOCKOCTH OCHOBaHHA. 1110CKOCTH OCEBOTO ceyeHHs nmepeceyer 1aphl
IO IBYM KpyTaM, KOTOpBIE KacaloTcs IPYT pyTa B TOUKeE, JIexalleil Ha ocH
xonyca. B pesysibrare npuxoaum K MckoMoMmy pucynky. Ha aTom puynxe
oceBoe ceueHne n3obpaxeno TpeyroabHnkoM PAB, ZPAB = a, K — Touka
KacaHusi LApoB, Jiexkalas Ha ocu kouyca PO. HeTpyaHo ycTaHOBUTD ellle,

yto M,0=0,K=1u £0,AM, = %

3anatue 27. 06Lem KOHyca U NUpaMufbl

1. PekoMeHAauum K peLleHnto 3afa4 B Knacce
3anaun 91, a—B u3 pasziena «3anaHus [Tl CAMOCTOSITE/IbHON PaboThI».

2. PekoMeHaLuu K peLueHuio 3afay [IOMALLHero 3afaHus

Obuwee 3adanue: 3anaun 91, r—x U3 pasjena «3anaHus 1151 CAMOCTOSATEIb-
HO# paboTbi» (TpH 3aaun Ha BHIGOD).

Hndusudyanvioe sadanue: 3anaun 92, a, 6 u3 pasznena «3aaHus AJ1si CaMo-
CTOATENBHOM paboThi».

3ansTue 28. 06beM yce4yeHHOM NMPaMUAbl U YCEYEHHOTO
KOHyca

1. PekoMeHaauuu K U3y4eHuio TeOpeTMYecKoro Matepuana
Bocnoneayiitecs koHcnektoMm 13 Ilpunoxenus 2.

2. PekoMeHaaunm K peleHmio 3aay B Knacce

3agaun 1—3 u3 n. 21.2 TeopeTnyeckoii yacTH NOCOOUS 11 YYAIUXCS.
3. PeKOMeH/aLnu K peLueHuio 3aay IOMaLLHero 3afaHus

Ob6wee 3adanue: 3anaun 93, a, 6 U3 pasaena «3anaHus IS CAMOCTOSITEITb-
HOI paboThI».

Hnousudyanvroe 3adanue: 3apayn 92; 93 u3 pasaena «3anaHus s caMo-
cTosTeNbHON paboTei» (ABe 3ama4n Ha BHIOOP).
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| Kpamkas sanuce 3adauu:

{ R — papuyc mapa (puc. 52), map kacaercs
C! Bcex OOKOBBIX rpaHeil TpeyroJbHOM nupa-

| Muzst PABC B cepeaiiHax CTOPOH ee OCHO-

| Banms, P — BEPIIIMHA MTHPAMU/IBI,

| O — nuentp wapa, orpe3ok PO NI0CKOCTHIO

| ABC nenmvres omonam.

IVH_?

Buinoanenue pucynka u ezo anaaua.
Ilycts PABC — panHast mupaMuja, map
Puc. 52 c uentpom O kacaercs rpaueit PAC, PCB

u PBA cootBetcTBenHO B Toukax K, M u N,

npuyem AK = KC, CM = MB, BN = NA. Ilycts OP — paunstii orpesok. [Ipo-
AHAJIM3MPYEM I10JIyYeHHbIil PUCYHOK M BBIIIOJIHUM Ha HEM HEKOTOPBIE [0~
TNIOJIHUTEIbHBIE TOCTpOeHus (ecnu ato notpebyetcst). [Ipexae Beero, yTou-
HHMM pacIioJIokeHHe TOYKH nepeceueHust oTpe3ka PO ¢ OCHOBaHHEM IHpa-
MubL. [[7151 5TOTO paccMOTPHM JiBe MUpaMHJIbI ¢ 00muM ocHoBanem KMN
1 BepmnHaMu P u O. B nupammne OKMN OK = OM = ON Kak paauycsl
wapa. [Tostomy ocuopanue O, Beicotst Q0 3TOM NMPaMH/ILI ABIAETCA LIeH-
TPOM OKPYXXHOCTH, onucanHoit okoso peyronbiuka KMN. Hetpyauo ye-
TaHOBUTB, 4T0 PK, PM n PN — 0Tpe3kH KacaTte/bHbIX, IPOBEICHHbIX U3 TOY-
ku P k nannomy mapy. IToatomy PK = PM = PN. 3akmioyaeM, yto Touka O,
SIBJISIETCS OCHOBaHWeM BbICOTHI nupamusl PKMN, nposenenHoi U3 sep-
munel P. Ecan OPu 0,0 — nepneHAUKYIAPH K OJHOMN H TOI XKe MI0CKO-
ctu ABC, To oHM J1eaT Ha ofHOI npsiMoit. OTciona cienyer, 4To 0TPe3oK
PO nepecexaet niiockoctb ABC B Touke O, ABASAIOIIEICS IEHTPOM OKPYXK-
HOCTH, OIIUCAHHO# 0K010 Tpeyroabhika KMN. OTciona Takke Ceayer, 4To
PO, — Bricota naunoi nupamuast PABC. Tak xax OK L PACu PKc PAC, o
OK L PK. 3uauur, TpeyroabHuk OKP — npsiMOYTO/IbHBIH C IIPSMBIM YIJIOM
K. Menuana KO, B 3TOM TPeYrosibHUKeE SIBJISETCS OJHOBPEMEHHO U BBICO-
Toit. B camom nene: (PO, L ABCu KO, ABC) = PO, 1 KO,. Otciona npu-
XO[UM K BeIBOLY, uTO TpeyronbHuk OKP paBHoGenpenusiit: OK = KP= R.
ITocne aToro MoskHo 1o Teopeme [Tugaropa naittn PO u satem PO, — Brico-
Ty nupamuzsL. PaccMotpum Teneps ocHoBakne ABC. Yuutsisasi, uto AK = AN
KaK OTPE3KH KacaTeJbHbIX, IPOBEJEHHBIX K LIADy U3 TOYKHU A, MOJYYHUM:
- AC=AB. AnanornyHbM 06pa3oM IPUXOAMM K PABEHCTBY BCEX TPEX CTOPOH
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ocHoBanus: AB = BC = CA; tpeyronbank ABC okasasncs npaBUIbHbIM. OT-
pesok O,K sBAsETCS PafMycOM OKPY)XHOCTH, BIMCAHHOH B OCHOBaHMe
ABC. 3ametuM, uto O,K = O,P. Ilocne 3TOro ocTaeTcs 3anucaTh MI0MAaAb
NpaBUAbHOTO Tpeyroibuuka ABC, 3Has paauyc OKPYKHOCTH, BIIMCAHHOM
B 3TOT TPEYTOJbHMK. B HTOTE MOXHO 3amycaTh BhIpaXeHHe s obbeMa
JNIaHHOI MUPaMMU/IBL.

3ansaTue 29. 06bem Wwapa 1 ero YacTew

1. PekomeHaumm K W3y4eHU0 TeOpeTUHeCKOro MaTtepuana
Bocnoassyiitech koncnektom u3 [Ipunoxenus 2.

2. PexomeHaaUuM K peLLeHuo 3aaay B Knacce

3anauu 1—3 u3 n. 22.2 TEOPETHYECKON YaCTH OCOGUS ISt YYAIHXCA.
3. PekomeHAaumm K pelleHuto 3aaay AomallHero 3aaaHua

Obwee 3adanue: 3ana4n 95, a—B U3 pa3ziena «3afaHus VI CaMOCTOATENb-
HOt paboTEHI».

Hnousudyanvioe 3adanue: 3anaun 95—97 ua paszena «3aaHus A5 CaMo-
croaTenbHON paboThl» (JBe 3a1aun Ha BHIOOD).

3anstue 30. [nowaau NoBEPXHOCTH NPU3MbI
W NUpamMuAab!

1. PekoMeHAaUWK K W3y4eHNI0 TEOPETUYECKOro MaTepuana
Bocnonb3yiitech koHcnekToM u3 [Ipunoxenus 2.

2. PekoMeHaauUmMm K peLueHmnio 3aaad B knacce

‘3agaun 1—3 u3m. 23.2 TEOPETHllet::KOﬁ YacTH MOCOOUS AJIS yYallUXCS.
3. PekomeHaaumm K pelueHuio 3aaay JoMaLlHero 3aflaHus

Obwee 3adanue: 3anayu 98; 99, a—r u3 paspena «3anaHus A1 CaMOCTOSA-
TeNIbHOM paboThI».

Hndueudyanvroe 3adanue: 3anadn 99, 1—3 u3 pasaesna «3ananus s CaMo-
CTOSITENIbHOM PaboTHI».
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3anatue 31. Mnowapu NOBEPXHOCTH NPU3MbI
U nupamuasl

TR R A

1. PekoMeHAaLuUK K peLeHnio 3aaad B Knacce
3anaun 100—102 u3 pasnena «3ananus Ajisi CAMOCTOSTENBHOI paboOThI».
2. PEKOMeH.ElaLlMIﬂ K PelUeHnto 3a1ay AoMallHero 3agaHusa

Obuee 3adanue: 3anaun 103—105 u3 pasgena «3amaHus s CaMOCTOSI-
TeJbHOi paGoThl».

Hnousudyanvroe 3adanue: 3anauu 106—116 us pasnena «3aganus as ca-
MocTosTeNbHOI paboTei» (IBe 3anauu Ha BHIGOD).

111, 6.

Kpamxas sanuce 3adauu:

PABC — npaBusibHasi TpeyrojbHas nupa-
muzga (puc. 53),

AB=aq,

PO — BbICOTAS,

M — cepennna BbICOTHI,

nnockocTb ABM HakJIOHeHa K IJIOCKOCTH
OCHOBAHUA MUPAMUABI oz yriom B 30°.

Seoic= 7

ITocmpoenue ceuenus. Buayane noctpo-

UM ceyeHHe TaHHOMN MUPaMMJIbI TITIOCKOCTHIO

Puc. 53 ABM. [1ns atoro HaiineM Touky K, npunan-

JIeXAILYIO ITIOCKOCTH CeYEHHUsT M IVIOCKOCTH

PAA,, rne AA, — Menuana Tpeyronsunka ABC: K= AM | PA,. lanee ctpo-

um: T=BKNPC, TA, TB, peyronbuuk ATB — HCKOMOe ceyeHue NaHHOM U~

PaMHABI MI0CKOCThI0 ABM.

ITocmpoenue nunetinozo yzna. I1o ycnosuio mnockocts ABM nakioHeHa

k nnockoctt ABC oz yriiom B 30°. IToctponm atot yroa. ITycts CCy — me-

nuana tpeyronbsiuka ABC, CC; L AB. Yepes touky C, B nnockoctu ABT

TIpoBeZleM elile oAuH neprneHaukyasap k¥ AB. Um 6yner C,T (ybenutecsh

BatoM). Torna ZTC,C = 30° — ganubiii TMHEITHBIHA YroJ ABYTPaHHOrO yIjaa
TABC. HerpyaHo saMeTuTs, uto T'C, PO = M.
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Cocmasnenue naana pewenus. JIns HaxoxneHus S, TpeOyercs HallTH
PC, — anodemy nupamuisl. Ee MOXKHO HaliTH M3 IPAMOYTOJIBHOTO Tpe-

%. ITostomy nns Haxoxaerust PC,

JIOCTATOYHO HaiiTH BeicoTy mupamunst PO. [lns naxoxaennsa PO nocratoy-
Ho HaiiTu MO. B cBoio ouepenb MO MOXKHO HAiiTH U3 TPAMOYTOJILHOTIO Tpe-
yronbHuka MOC,, B kotopom ussectast OC, u ZMC,0 = 30°.

Haiins PC,, MOXHO 3anucaTh BbIpakeHue Jiisi G0KOBOI MOBEPXHOCTH

yroasanka POC,, B kotopom OC, =

TMHPaMU/IBL.
Boruucnenus. Umeem: A ol
~lcc =1.a¥3_av3
1) 0C, =3CC, =3-5== 5 .

OM _ N _ sapea¥3 1 _a
2)O—Cl—tg30 = OM =0C;tg30°= 5= =&
3)H=PQ=2MO=§;

4) hy, = PC, =/POT+0C? =ﬂ-
2
5) 5,,,1,,—5:13 PC, b—a“_{—aif
2 2
6) San = ppg = 28T 2 BT
112, a.
' Kpamxas sanucy 3adauu:

| PABCD — npaBusbHasi YeThIpeXyrojibHast
| mupamuna (puc. 54),

| PO = H — BBICOTA MUPAMHUJIBI,

| £BPC = 20.

| 8. —?

Cocmasnenue naana pewenus. 3ajaya CBO-
Puc. 54 JIUTCH K HAXOXKAEHHUIO CTOPOHBI OCHOBAHUSA

1 anodemsl nupamuasl. Haxoxzaenune oboux

3THX 3JIEMEHTOB YI06HO CcBA3aTh ¢ TpeyronbHukoM POK, B KOTOpOM yron
PKO — nuneiinpiii yros aByrpassoro yria npu pe6pe BC. B camom aene, OK
PaBHO TOJIOBHHE CTOPOHBI OCHOBaHHUs, a PK — anodema nupamuzsl. B atom
NPSMOYToJIbHOM Tpeyrosibluke u3BecteH kareT PO = H. O603HauuM yron

yepe3 B. Cornacuo 3anaye 48 (4) cosp =tg % =tga.
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ITocne aToro MOXKHO MEPEXOAMTH K BEIYUCIEHUSIM.
Buiruucnenua. imeem:

1) ctg p=——28%

Ji-tgZa

OK Htgo
2)— =ct 200K =—2
Y04 =8P = Ok = e
2Htg 0. 4H%tg’o.
AR B oy g SUHED,
) Ji-tgia 1-tg’a
2
HPKh, =8, _H
1-tg?o Jl tg? o
58 _1 2Htge  H _ H’tga
€72 I-tglo Jl-tgla  1-tglo
4H*tgo |

6)-Si 6 S ;
) 6o PBC I—tgza
4H2tg20t+4H2tg0t__ 4H?

T S = = _
) Svons 1-tg?a 1-tg?o ctga-1

3anaTe 32. 0 NOHATMM NNOLAAW KPUBOH NOBEPXHOCTH.
Mnowaab NoBEpXHOCTH UMAUHAPA — HOBOE npmeueuue
MET0/1a NPOH3BOAHOM

1. PexomeHaaumu K W3Y4eHUI0 TeOpETU4ECKOro marepuana
Bocnoabayiitech koncrnexkToMm u3 [Ipunoxenus 2.

2. PexoMeHAaUMi K peLueHnio 3aaay B Knacce

3anaun 1; 2 u3 0. 24.3 TeopeTHyecKoil YaCTH NOCOOUS U1 YaILUXC.
3; PexomeHnauuu K pelleHnto 3a4a4 AOMalLHero 3ajaHua

Obuwyee 3adanue: 3anauu 117 us pasnena «3anaHus A1 CAMOCTOSATENBLHON
paboThi».

Hnousudyanvroe 3adanue: 3anaun 118—120 us pasgena «3ananus as ca-
MOCTOSITEIbHOM PaboThI» (TPH 3aauu Ha BHIOOP).

119, 6.
Kpamxas 3anuce 3adauu:
| Suoam = Seoxs P — NIEPUMETP OCEBOTO CEYEHHS.
| Smen. ceqw ?
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3amvicen pewenus. Tak KK S, e ceo = 2RH, TO penieHue 3a1auu CBOAUTCS
K Haxoxzaenuio R u H,

Pewenue. imeeMm:

S =27R? +21RH,

1)2S,, =4nRH, =2nR? =2rRH = R =H;
Smnn =256m< .
4R+2H =P, P
2 = =
) e n }::»GR P=R=5
R=H
' —9Rry = 2P _P?
3)R=§]=>Smes.ceu _2 - 36 “"18

Kpamxas 3anucv 3a0auu:

- B nuununap BnycaH npsiMOYTOJIbHBIIH
napaenenunes ABCDA,B,C,D, (puc. 55),
AB=a,
£D,BA,=a, Z.D,BD =B.

Sﬁou.u_?

3amvicen pewenus. Bsemem o6o3HavyeHHe:

AD=A,D,=x. [IBaxxapl BeIpa3um quarosans BD, na-

pannenenunena. OauH pas ¢ moMolusio yria f, apy-

Puc. 55 roit pas — yrza a. IIpupaBHsieM aTu BoipaxeHust. 13

TIOJIYYEHHOTO YpaBHEHHS HaiieM x. 3Has X, HalneM

2R u H, u, 3HauuT, Sg,, = 2nRH. (IlocTpoenue pucyHka u ero obocHoBaHue
NIPOBEJIUTE CAMOCTOSTENBHO., )

Pewenue.
1) U3 npsimoyrosbHoro TpeyronbHuka BAD no Teopeme ITudaropa
DB=2R=+a?+x7;
DB Ja? +x?
2)usADBD: — = =
Yus AD,BD BD, cosf = BD, B
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3)u3 AD\BA, : B%—:sina:BD, =_Si%1-;
1

4) cocraBisieM U peliaeM ypasHeHHe:

7 7 2.9
Ja?+x? _ x =2 = @’sin‘a

cosp  sina B m'
5) Toraa 2R = \/az + irSin 2.a, = dcos b 3
cos’B—sin’a  ,fcos?P -sin’a
6)usADBD: H —gpp=_2c0SBteR _ _ asinB
2R Jeos?B-sin’o.  /cos?P —sin’a
7) B HTOTE MIOTy4YaeM, 4TO
St -SRI acosf3 ) asin -
Jeos’B—-sin?o. ,/cos’P—sin’a
na’sin28  ma’sin? 2B

- 2(cos?B—sin’c) cos20.+cos2B’

3anatre 33. lnowanb NOBEPXHOCTH KOHYCA

1. PexomMeHaaumm K u3y4eHuio TeopeTuyeckoro matepuana

Bocnoneayiitech koHcnexTom u3 Ilpunoxkenns 2,

2. PeKOMeHZauum K peleHuio 3aay B Knacce

3anaun 1—3 u3 n. 25.2 TEOPETUYECKOI YaCTH MOCOGHA 1A YHAUIMXCS.

3. PekoMeHAauuun K pelLeHnio 3aaay A0MaLLHero 3aaaHns

Obujee 3adanue: 3anaun 121; 122, a—B u3 pasnena «3anaHus TS CAMOCTOS-
TeJbHOM PaboThI».

Hnousudyanvnoe 3adanue: 3anauv 122, r—x u3 pasnena «3aqaHus IS ca-
MOCTOATENbHON paboTHI».

122, 6.
P

Kpamxas sanuce sadauu:

P — mepuMeTp 0CEBOTrO CeYeHHsI
KoHyca (puc. 56),

120° — yros pasBepTkH OOKOBOIA TO-
BEPXHOCTH.

Puc. 56 Soom —?
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Pewenue. Brenem obosnauenus: PA =1 — obpasyiomas konyca, R — pa-
JHUyC OCHOBaHHA, m — JJHHA AYyTH CeKTOpa. Toma:

1)2/+2R="P,
_21’!!'120_ !
Dm= 360 =6mnl;
3)6n£=2nR=>1=§:
4)%+2R=P=>R=%;
"
5)3“8’ 2 2
Rl OP _9mP”
6) S, =nR'=n 6l 64’2
i _..3P P_3nP
7)550,¢—an—71: 8 28 64 ]
2 2
8) Smm=91rP +3TIZP _3nP

64 64 16 -
3ausarue 34. Mnowanb NoBEpXHOCTH KOHYCA

1. PekomeHaauum K peLeHuio 3aaay B Knacce

3anaum 123; 124, a, 6 u3 pasnena «3anaHus [T CAMOCTOATENBHOM pa-
60THI>.

124, a.

Kpamxas sanuce 3adauu:

PABCD — npaBuibHas 4eTbIPeXyrojibHas
nupamuia (puc. 57),

T — cepenmna BoicoTsl PO, m — paccTosiHHE
ot Touxku T o 60KOBO# rpanHy, . — Yros Ha-
K70Ha oOpa3yionieit BMMCAHHOTO KOHYCa
K MJIOCKOCTH €r0 OCHOBaHHs.

Snmm,x_ Z

Pewenue. Ilycts TE =m — pacCTOSTHHE OT
touku T no rpanu PBC. (O6ocHoBaHMe T10-
CTpOeHuMit Ha PUCYHKe NpOBeuTe CaMOCTOs-

Puc. 57 TenpHO.) Bonee panuoHanbHoe penieHHe
TIOJTYYHTCs], €C/i BMecTo oTpe3ka TE paccMoTpuM oTpe3ok OM = 2m (ma-
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pannenbHblit otpesky TE). B atoMm cayuae nomyuum mpsiMoyroibHeii Tpe-
yronbHHK OMK c katetoM OM =2m u ZOKM = a.. Torna:

OM _ . —OK = 2m.
I)W—sma_:»R—OK pres:
PO 2mtga 2m
—== =iy D™ :
) OK g sina cos o

3)I=PK =JPO?+OR? = |-Am_, Am____2m
cos’o sin’a cosa-sino

2
4) S, = nR2 = 41T
sinco

2m 2m 2
5) e =RRI= 721, S B
SIno. Coso-sino sSin-o-coso

6)S.. .= dnm® | 4dnm® dmm?(cosa+1) — 2mm?
' sino0  sinlo-coso.  sin?o-coso

I0AH, K o ’
sin? ) -COSOL

2. PexomeHaauuu K peLueHKio 3aaay AOMaLLHero 3afaHus

Obujee 3adanue: 3anaun 124, B, r 3 paszena «3ataHus 115 CAMOCTOSATE b+
HOH paboThI».

Hnousudyanvroe 3adanue: 3anaun 125 u3 pasnena «3anaHus s camMo-
CTOATENBHOH paboThi».

3anarue 35. Mnowanb nosepxHocTH cthepbl U ee
yacTed

1. PexomeHAauuy K peLueHuto 3afa4 B Knacce

3anauu 1; 2 u3 m. 26.2 TeopeTHYECKOI YACTH TTOCOBHMSA AS YUALTUXCH,

2. PexomeHfauuv K peLeHuio 3aaay AOMalLHero 3afaHus

Obuwee 3adanue: 3anauu 126; 127, a, 6 u3 pasnena «3anaHus 115 cCaMOCTOSA-
TeNbHOM paboThI».

Hndusudyanvroe 3adanue: 3anauu 127—130 us pasaena «3ananus 11 ca-
MOCTOATENbHOM paboThi» (ABE 32124y Ha BbIOOP).
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128, a.

Kpamxas 3anucw 3adauu:
Crbepa BMMCaHa B KOHYC (puc 58),
| Sﬁm{ (s Ql

o — yroJa Mexay obpasyonieit 1 BbICOTOI
KOHYyca.

Sct' T ?
bepi

Peweriue. YureM, uto PA aBnsieTcs kaca-
TenbHOH K cepe, noatomy OK L PA, Kpome
TOT®, IeHTP cepbl — Touka O — JIEKUT Ha

6uccextpuce yrna PAO,. Iloatomy Z0AQ, =
90°-a
=2 =8 g S JanbHeile BHIYHC-

2 2
JIEHHUA:
L=t : Qsina 2 . Qsina
1), . sr=[lsino==>"—""=m*=Qsinee=>r=,/"—7;
E=511’10’. nr T

00, _ d, R o O S [Qsino
2)— 0, tg[45 5 ): = tg(45 } =R= tg(45 ) R
3) Spep = 4Tt [45° )Q—ST‘:-‘E 4Q sinatg2(45°—-g-}.

128, «.

A : Kpamxas 3anucwy 3adauu:

f | Cdepa xacaetcs Beex 6okoBBIX pebep U oc-
HOBaHWIl NMpPaBUILHON YeThIPEXyroJAbHOM
npu3Mel (puc. 59).

HaijitTu oTHOIIEHHE IUIOLIAAH TOBEPXHOCTH
ctepsl, Jiexaleii BHe IPU3MBI, K ILIOLIAIH.

IInan pewenus.
1) O6osHaunm yepea R panuyc 1aHHOTO 11apa;
2) ycTaHOBUMM, UTO BHICOTA TPU3MBI paBHA 2R;
3) manee BbIpa3uM 4Yepe3 R CTOPOHY OCHO-
BaHMS NIPU3MBI;
Puc. 59 '

4) COCTAaBHM BbIpaXX€HHE 1A MOJIHOM TIO-
BEPXHOCTH ITPH3MBbI;
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5) BBIACHMM, 4TO YacTH cepsl, pacrnoioKeHHbIe BHE TIPH3MBI, TIPE-
cTaBas0T coboii chepuyecKne CerMeHTHI;

6) HaxomMM BBICOTY chpepHyecKoro cerMeHTa, 3aTeM IJIoHIajlb YeThIpex
chepHuYecKHX CerMeHTOB;

7) cocTaByisieM HCKOMOE OTHOIIIEHHE,

128, x.

] Kpamxas sanucy sadauu:
ITunuuap Buuca B wap paguyca R (puc. 60),
IMJIHP MMeEET NMOBEPXHOCTb HauboIbIIeH TIoIaH.

Haiity paguyc 7 0CHOBaHUSI IMJIHH/IPA U BEICOTY H.

3amvicen pewenus. 3anuieM IIOWAAb [MOJHON
MOBEPXHOCTH LMANHAPA Kak ¢pyHkuuio ot 7. C nomo-
IIbIO MPOU3BOJHOIL HaiileM 7, IPH KOTOPOM 3Ta IJIO-
maas okaxercs Hanbosbieit. [TomyyenHoe 3Have-
Hue r 6yzet uckombim. [lo HeMy HaxoxuM ApYrywo
HCKOMYIO BeJIMYMHYy H.
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NPUNOXXEHKE 1

KOHCNEKTbI TEOPETUYECKOr0 MATEPUAJA 10 KNIACCA

[Ipu U3/10)KeHUN TEOPETUYECKOTO MaTepHala PeKOMEHAYeTCs BOCIIOb-
30BaThCA KPYNHOOJOUYHBIM M3J10)KeHHeM yyeOHOro MaTepHaa, OnUpasich
Ha IPUBOIMMBIE HHXKE KOHCTIEKThI. [IpOnyCcKM TeKCTa IPUBOASTCSA C LEbIo
aKTHBM3alMH yyaluxcs. KoHCeKTs MOTYT HCTIONIb30BAThCSA KaK NPH U3Y-
YeHHH HOBOTO MaTepHasa, Tak 1 MPH ero 3aKpeIIeHHH,

Janamue 1. Koucnexm

Beepexue B CTEPEOMETPHIO
AKCHOMbI CTEPEOMETPHN

1 (axcuoma o cesasu cmepeomempuu u nianumempuu). B xaxoit niaockoctu cnpa-
BeJL/IMBBI BCE ONpeNe/IeHHs, AKCHOMBI M TEODEMBI TUIAHMMETPHH,

2 (aKcuoMa o nPUHAONENHOCMU NPAMOTE NAOCKOCIU): I

(A,BeauA,Bea)=ABca(puc.1,a).

3 (axcuoma o 3adanuu nrockocmu). ECIH TPH TOUKH He JIeXKaT Ha OAHOIH IIPsMOit,
TO CYIIECTBYET IJIOCKOCTb,

(puc. 1, 6).

4 (axcuoma pasmeprocmu npocmparcmea). B TpexMepHOM NPOCTPaHCTBE Cylle-
CTBYIOT

| (puc. 1, 8).

D (GKCHOMG 0 nepeceyenul naparielvHblx npamsix NnJA0CKOCMbIO):

| (a®auallb)=a®b(puc1,2).
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Sanamue 2. Koucnexm

Teopemb! 1—3

1—2. CymecTByer MmI0CKOCTb, IPOXOMSIIIAS Yepe3 NMPSIMYIO U He JIeXKAILYI0 Ha
Heil TOUKy (B mepeceKalolIHecs] MpsiMble), U
3 (0 nunuu nepeceuenus dsyx naockocmeti). Ecau nBe pa3nuuHbie MI0CKOCTH

(anpB) (Touxky M), T0o OHHM
MMEIOT eIMHCTBEHHYIO 061IYI0 IPAMYIO, IPOXOASLIYIO Yepes 9Ty TOUKY.

3anamue 3. Koncnexm

B3anMHoe pacnonoXeHue ABYX NPAMbIX
— : T =

CKpELHBAIOLIMECA NPAMbIE

Onpepenenns

CKpeususaouuMucs npamMoLMu Ha3biBalOTCS 1BE PSMbIE, IS KOTOPBIX He CY-
IIeCTBYeT

Ob6osnauenue: a - b (a u b — ckpemmBanoIMecs: TPAMBIE).

Teopema 4

(IIpusnax cxpeugusarouuxcs npsamoixr). Eciu
, & IpyTas nNepeceKkaeT aTy IJIOCKOCTh B TOYKeE,
He NMpHHaJJIexallleil nepBoii IPSAMOIL, TO 3TH NPsIMble — CKPELIHBAIOLIHECH.
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3anamue 3. Koncnexm

MapannenbHeie npAMbie
" “ \\0 - b\\B C\\c
LT LT KT
Teopems! 5—6

5 (npusnax napanrensrnocmu npamoix 6 npocmpancmee). Ecn mobas nnockocrs,
nepeceKaouas OHY H3 BYX MPSAMBIX, IEPECEKAET U APYTYIO,

6 [TapannenbHOCTh NPAMBIX 06J1a12€T CAELYIOUIMMH CBOHCTBAMH:

a) ( ) KaXkzas npsiMas napaJuiesibHa camoit cebe: al| a;

6)( ) ecJiu npsiMas a mapaJijie/ibHa IPAMOi b,
TO U 06paTHO — npsimast b napasnensua npsimoii a: a || b = b|| g;

B) ( ) ecain npsiMas @ napajiienbHa nps-
Moit b u npamas b napasiensHa IpAMOI ¢, TO IpAMast @ NapaineibHa NpAMoit ¢:
(allbubllc)=allc

Yron Mexay AByMA NpAMbIMKH

Onpepenenns

Yenom mexcoy 0eyma nepecexarouumucs npAMbIMY Ha3bIBAETCS .
o6pa3yeMbIX NIPH Nepece4eHnH STHX NPAMBIX.

Venom mexcoy deymsa ckpewuearowumucs npaMuiMi Ha3bIBAETCS YTOM MEXKAY
ABYMSI TIepeceKaloNHMHCA MPAMBIMH,
NaHHBIM CKPEIIHBAIOIMMCS IIPAMBIM.

Ecau yron mexny cxpemuarommMucs npsmbeiMi AB u CD pasen 90°, To ckpe-
LIHBAOUIHECA NMPAMBIE HA3BIBAIOTCA nepneﬂﬂukyﬂspﬂwu.
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Janamue 6. Koncnexm

MapannensHocTb W NEPNEHANKYNAPHOCTL NPAMOA M NNOCKOCTH

Onpepnenenns

IR ) S

Teopema 7

HPHMEH H IUVIOCKOCTb HAa3BIBAIOTCA NAPAANETbHbIMU, €CITH

Ecii npsiMas nepreHaANKyAApHa

TO OHa HA3bIBAETCA NEPREHOUKYARPHOU K ITOM TLIIOCKOCTH.

Teopems! 8—9

8: 1 (npusnax napanrrensrwocmi npa-
Moti u nrockocmu). Ecaun npsimast (a)
napaJiesibHa

(b), npuHaanexaiei
NJ0CKOCTH (0L), TO JiaHHAs npsaMas
NapajuiesibHa 3TOi MIOCKOCTH.

2 (obobugennviti npuskax naparienv-
Hocmu npamoti u naockocmu). Ecnn
npsiMas (@) napajieibHa

(b), napanmnenbHoit maockocTH (),
TO HaHHas npsiMas (@) napawienbHa
3TOH MJIOCKOCTH.

3 (obpamnas meopeme 8.1). Ecan
yepe3 npaMyio (a), napajijienbHyio
TJIOCKOCTH (@), MPOXO/IMT HEKOTOpast
I0CKOCTB, ;
TO JIMHMS Tiepecedenust (b) mapan-

9: 1 (npusnax nepnenduxyaspHocmu
npamoi u nrockocmu). Ecnu npamas
(AA,), nepeceKanuascs ¢ NJA0CKO-
cTbi0 (@), NepneHAnKyJIspHa K Ka-
kuM-ubo asym npsmeim (OB 1 OC),

TO OHA NMEPNEHANKYJIAPHA K AAHHO#
TNJIOCKOCTH. :

2 (obobwennwviii npusnax nepnexou-
KYAAPHOCMU RPAMOU U NAOCKOCTU).
Ecnu npamas (m) nepneHaAMKYy/IsipHA
K ABYM [epPeceKaioliuMCs MPAMbBIM
(OBu0OC), __. )
TO JAHHAs MPAMas NMeprHeHANKYIsAp-
Ha K IJIOCKOCTH. '

JiesIbHA IaHHOH npsiMoit (a).
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Cnepcreus

Teopemsi 10

1. Ecsn nipsiMast mapaJuiesibHa 1y10cKo-
CTH U UMeeT C Helt oBLIyI0 TOYKY, TO

1. Ecnu oxHa U3 napaiiebHbIX Ipsi-
MBIX TEPNEHAUKYIAPHA K IIJIOCKOCTH,
TO

2. Ecm mpsiMas mapasiesibHa IBYM
TIePECEKAIOIMMCS TJIOCKOCTSIM, TO

3. Yepes nanHHyI0 TOYKY MOXHO TIPO-
BECTH CKOJIBKO YTOJAHO TNpSIMBIX, Ma-
paJLneNbHbIX

2. Yepea maHHyI0 TOYKY MOXHO IPO-
BECTH TOJILKO OJIHY TIPAMYIO,
K JIAaHHOM MJI0CKOCTH.

3. Eciin aBe npsaMebie NepreHanKyIap-
HBI K OZIHO# NIJIOCKOCTH, TO
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3anamue 7. Koncnexm

OproroxansHas npoexyws. Teopems! 0 TPEX NepnesanKynapax

Onpepenenus

ITIycTs nana minockocTsh o M He NpHHaATekauas eit Touka A. IIpoBenem depes
TOYKy A TIpAMyIo /, NepneHAHKYIAPHYIO K IIJOCKOCTH 0. M NIEPeceKalouIyIo aTy

MA0CKOCTD B TOuKe A,. [Tonyuennast Touka A, HasbIBaeTCs

Ecnu nna kaxnoi Touku durypst @ nmocTpoum ee OpTOrOHANIbHYIO0 POEKIHIO
Ha IJI0CKOCTD O, TO NoayyeHHas ¢urypa (D, HaspiBaeTcs
. IlnockocTh oL HAa3bIBaeTCH

Eciu npsiMas nepecekaeT MJI0CKOCTb M He TepPreHANKYIsPHA K Hel, To oHa Ha-
3bIBaeTCA K 3TOil MJIOCKOCTH.

Ecan npsiMast neprieHAMKYISIpHa K IIJIOCKOCTH, TO 1O OTpeAieIeHHIO T0JIaraloT,
YTO Y201 MeHOY NPAMOU U NAOCKOCTbIO

Yenom Mexay HAKAOHHON U NAOCKOCMbI0 HA3bIBAETCS Yroa Mexay

Cneacrene

Ecnu npsaimMas He neprieHANKYJIsIPHA K IAHHOM MJIOCKOCTH, TO €€ OPTOTOHAJIbHAS
TPOEKLHA Ha ITY MJOCKOCTh

Teopemsi 11

1 (0 mpex nepnenduxyaspax). Ecaiu npsimas, Jexaiias B IJ0CKOCTH [IPOEKITHIH,
nepueHAHKY/IsIpHa K HAaKJOHHOM 3TOl NJIOCKOCTH, TO

2 (o6pamnas meopema). Ecain npsimMasi, nexaiias B IJIOCKOCTH MPOEKIHH, Tep-
TMeHANKY/ISIPHA K TPOEKLMH HAKJIOHHOI, TO
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3anamue 13. Koncnexm

B3auMHOE pacnonoXeHue ABYX NAOCKOCTEH:
napannensHocTb ABYX NNOCKOCTER

Onpepenenna

IlBe IJIOCKOCTH HAa3bIBAIOTCS NAPANIEAbHBIMU, ECJTH OHH MO0 He UMEIoT 00-
MX TouYek, 11bo CoBNazaoT.

Teopembl 12—14

Ipusnaxu napannenvrocmu naockocmeti: 12 (1-ti npusnax). Ecnn ase nepece-
KalolIKecst IpsiMble OTHOH MIIOCKOCTH

13 (2-i npusnax). Eciin 1Be NJIOCKOCTH NEPNEHANKYIAPHBI K OAXHOM M TOI ke
npsMOIt, TO

14: 1. Yepes Touky, Jexallyio BHe JaHHOI TJIOCKOCTH, MOYKHO [TPOBECTH He 60-
Jiee OJIHOI MJIOCKOCTH,

2. Eciin niockocTs nepecexaeT ofHY M3 ABYX NapaUTesibHbIX MJIOCKOCTEH,

3. Ecniu iBe MI0CKOCTH napajanenabHsl, TO Jmobast npaMas, Nepecexamnilias oiHy
H3 HHX,

4. Ecmn iBe NIOCKOCTH MapasiesibHBl, TO Jobas npsAMas, MeprneHauKyasapHas
K OJTHOMH M3 HHX,
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3anamue 14. Koncnexm

Dsyrpannsbiii yron. Yron Mexay ABYMs NROCKOCTAMM

Onpepenexuns

Heyzpannvim yenom nazpisaetcs G U Ty P &, COCTOSILIAS U3 ABYX IIOJYILIOCKO-
creit (a ¥ B), umetomux obutyio rpanuiy (/),

O6ozunavenue: alf — aByrpaHHslil yroa ¢ rpaHsmu o u B u pebpom L

Junetinoim yza0m 08y2pantozo yena HasbIBAeTCAN A0 CK Uity r o1 (LMON),
TIOJIYEHHBIH IIPH NepeceyeHHH ABYTPaHHOTO yI1a IIOCKOCThIO (),

Ilycrs aan aByrpansiii yroa alf. [Tosynnockocts y ¢ pebpom [, nepecekaronias

OTPE30K, KOH1bI KOTOPOT'O JIEXAT HA FPaHAX IBYT'PAaHHOI'0 YIJI1a, HA3BIBAETCHA No-
AYNAOCKOCMBIO,

Buccexmopom dsyzpariozo yena Ha3bIBaeTCA O MY 10 CK O C T b, IPOXOAAIIASA
ME3K/TY €r0 TPaHAMM U IeJIsIlast ABYTPaHHbIH yro Ha
Yenom mexncoy deyma nepecexaromuMucs nNOCKOCMAMYU HA3bIBAETCA
3 JIBYTPaHHBIX YTJIOB, MOMYYaeMbIX IPH MX MIEPECEeYEHHH,

Teopembl 15

1. Bce nuneiiHbIe YIJIBI ABYTPAHHOTO YTJIA

| 2. Tlno1azp OPTOrOHANBHOM IPOEKIIY MHOTOYTOJIbHUKA PaBHa
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Sanamue 15. Koncnexm

NepneHAMKYNAPHOCTL ABYX NNOCKOCTEH

Onpepenenne

JlBe NJIOCKOCTH Ha3bIBAIOTCS nepnenou-
KYJAPHBIMU, ECTTH OHH TIEPECEKAIOTCS M0/,
NPSIMBIM JBYTPaHHBIM YTJIOM.

Teopemsi 16

b B

1 (npusnax nepnenduxynaprocmu deyx naockocmeit). Ecan nnockocts npoxoaut
yepes NepreHANKYJIAP K APYroit I0CKOCTH, TO

2. Ec/in iBe 17I0CKOCTH MeprieHANKYIAPHbBI M B OHOM U3 HUX NIPOBEJeH NeprieH-
DHMKYJAP K TMHUH UX Tlepeceyens, T0

3. Ecan npaMas H MJIOCKOCTE NEPHNeHIHKYJIAPHBI K HEKDTO])Oﬁ J'J.p}"I'Oﬁ MJIOCKO-
CTH H HMEIOT 06IIIyIO TOYKY, TO

4. Ecnu aBe nepeceKawniiHec NJI0CKOCTH NEPNEHAHKYIADHBL K ‘rpe‘rbeﬁ TMJIOCKO-
CTH, TO JIHHHA
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3anamue 17. Koncnexm

Onpepenenue

ITycrs To4Ka A mpuHAAIEXUT OAHOIM (Hrype, a Touka B — apyroit. [Ipu pasmuunom
BbiGope Touek A n B paccrosiane AB uamensiercst. B Tom cyuae, KOraa OHO CTaHO-
BUTCs] HAUMEHBLUNM, €10 Ha3bIBAIOT PACCIOAHUEM MENOY OanHbMU (ruzypamu.

Teopems: 17—18

17. PaccTostHHe OT TOYKH JIO IJIOCKOCTH PaBHO

18. 1. CymectByer enuncTBenHas npsimas HT, nepecekaionias CKpeluBaome-
csnpaMble a u b u

2. PaccTosinne Mex 1y ABYMSI CKPEIMBAIOLIMMHCS TPSAMBIME PABHO

Cnepcreus

1. Paccroanue Mesx 1y ABYMsI MapaJisIe/IbHBIMK IIIOCKOCTSIMH PaBHO

2. PaccTosinne MeX /1y napaie/ibHbIMHU MPSIMOH H IJIOCKOCTBIO PaBHO
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Sanamue 21. Koncnexm

Onpegenenus

6

ITycTh Ha IJIOCKOCTH O IMEEeTCs MHOTOYTOIbHHK 1 BHE 3TOH IJIOCKOCTH — TOYKA
P. O6beaunenue miaockux yrios APB, BPC, CPD, ... obpa3yeT npocTpaHcTBeH-
HY10 GUrypy, KOTOpPasi HA3bIBAETCS

Otosnauerine: PABC ... — mHororpaunstii yron PABC ...

Touka P HasbiBaercs MHOIOTPAHHOTO YIJ1a, 0011He CTOPOHBI
nnockux yrios PA, PB, PC, ... —ero ,yranl APB, BPC, CPD ... BmecTe
C UX BHYTPEHHHUMH TOUKaMH — €ro . O6bennHenye rpaHeit MHO-

TOrpaHHOro Yrja HA3hIBAETCA €ro MOBEPXHOCTDBIO.

B 3aBHCHMOCTH OT YMCJIA 'PaHeil MHOrOrpaHHbIE YIJIbl ObIBAIOT mMpexzparnHble,
yemvipexzpanivie N T. 1.

MHuororpaHHblii yroJ HasbiBaeTcs ____, €CJIM OH JIEXHT 10 OJIHY CTOPOHY
OTHOCHTEJTHHO IIJTOCKOCTH M000i U3 ero rpaHeii, B IPOTHBHOM cJlyyae —

[Iycts X — npou3BosibHas BHYTPEHHs TOYKA IJIOCKOTO MHOIOYTOJbHHKA
ABCDE. Ilposenem ayu PX. Tosopsrt, uto ayu PX npoxodum enympu dannozo
Muozozpanmozo yera. Kaxnas Toyka ayda PX HaswiBaetcst gnympenne mouxou
MHO202PANHOZ0 Yeaa. MHOXecTBO Bcex BHYTPEHHHX TOYEK MHOTOTpaHHOI'O YIJa
Ha3bIBaeTCs gHYymMperHell 061acmyio MHOTOTPaHHOro yria. MuororpanHsiit yron
BMECTE C ero BHYTpeHHeii 061acThio 00BIYHO TAKIKE HA3BIBACTCS MHOZOZDAHHBIM
yanom.
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Teopemsi 19

{ 1. Kaskablii mIockuii yros TpeXrpaHHOTO YTJIa MeHbIIe

2. CyMMa MJIOCKHX YTJIOB BBINYKJIOTO MHOTOTPaHHOTO YI/la paBHa
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Januamue 23. Koncnexm

Boo6paxaembie (YCNOBHbIE) NOCTPOBHHA

B cTepeomerpun noctpoeHust 65IBAIOT ABYX BUJIOB:

AKCHOMbI rEOMETPHYECKHX NOCTPOCHMA B NPOCTPAHCTBE (YCNOBHbIE COTNALIEHHA
0 NOCTPOEHUAX B NPOCTPAHCTBE)

Ecnn NOCTPOEHbB! JIEMEHTDI, ONpeAesislie MOJOXEeHHE NJIOCKOCTH B Npo-
CTPaHCTBE, TO IJIOCKOCTD, IIPOXOAAILIAA YePE3 3TH 3JIEMEHTEI,

2. Ec/1 IOCTPOEHBI /1B MEPECEeKalolHecs MI0CKICTH, TO JIMHUA UX NepeceyeHust
TAKXKe

3. Ecaim gaHa nocKoCTh, TO CYMTAETCS, YTO B Heil MOXKHO BBIIIOJIHHTD BCE IJIAHU-
METPHYECKHE NOCTPOCHHA.

Kax BuaHO, TOCTpOEHHs B IPOCTPAHCTBE HAYHHAIOTCS C HEKOTOPBIX YCAOBHBIX
COTJIAIIEHUH ... . Takue NoCcTpoeHus B IPOCTPAHCTBE HA3bIBAOTCS

Mpumepsb! pelienns 3afay

3apaua 1. [locTpoiite TOYKY nepeceyeHHs NaHHON MPAMOI @ ¢ AaHHOM ILIIOCKO-
CTBIO Q..

3apaua 2. Yepes naHHYIO TOYKY A, Jiexallyio BHe JJaHHOi1 pAMOi a, NpoBeauTe
NpAMYIO, NapaJuieIbHYI0 JaHHO# NPAMOii a.

3apnaua 3. Yepes nanHyio TOYKY A npoBeauTe NpsAMYyIo, epecekaioulyo ABe AaH-
HbI€ CKPELINBAIOLINECsT IPsIMbIe a U b.
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Sanamue 24. Koncnexm

MNapannensHas npoexums

Onpepenenna

PaccMoTpHM elite oMK BHJI IOCTPOEHHUIA B IPOCTPAHCTBE — NOCMPOENUA HA NPO-
EKUUOHHOM Yepmexce.

PaccMOTpHM NJIOCKOCTB o M IPAMYIO /, IepeceKalolyo 3Ty MJI0CKOCTh. BosbMeM
B NIPOCTPAHCTBE MPOM3BOJILHYIO TOYKY A, npoBeseM yepe3 Hee npsamyio /, | L
Ilycts ppsamas /; mepecekaer mockocts o B Touke A,. Touka A, HasbIBaeTcs

O B IaHHOM HarpaBJeHHH L

I[TnockocTs o HasbIBaeTCst ; npsiMast | — nanpaenenuem npoexmu-
poeanus; npsaMas [, —

Mmuoxecto @, npoexuuii Beex Touek duryps O HazsiBaeTcs

Teopemb! 20
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Csoticmea napanneavnozo npoexmuposatus. I1py napasiiesibHOM NPOEKTHPOBa-
HHH A4 NPAMBIX, HE NMapaJljleJIbHBIX HANIPABJIEHHIO NPOEKTHPOBAHHA, BLIMOJIHA-
I0TCSA CIe[YIOLIHE CBONCTBA:

1. Ilpoexuust npamoii ecTb npsiMast, MPOEKIMsA OTPe3Ka — OTPE30K.

2. ITpoexiuuu napaunenbHbIX NPAMBIX

3. OtHoweHne OTPE3KOB, JIEAKAIIHX Ha NapaJIe/IbHBIX TPAMBIX,

4. Ecsiv Tpeyro/ibHUK JIEXKUT B IJIOCKOCTH, TapaJL1e/IbHOI IJIOCKOCTH IPOeKLHI,
TO

[loxasatenbcrea

1. 1) IIyctb Touka B e a, f=(a; AA,),BNa=ay;
2) B ockocty P uepes Touky B nposenem [ || AA,;

3) mycts 1, a, = B,. Ilony4yenHas Touka B, aBasiercsa npoekuneil Touku B Ha
TJI0CKOCTD o B HanpaBaenuu L. B camom nene: ([, || AA, u AA, || D =1, || 1;

4) aHAJIOTMYHBIMH PACCYKAEHHSIMU MOKA3bIBAETCS, YTO Kadk/asl TOYKA NPAMOii
@, ABJISIETCA NPOEKIMeil HEKOTOPO#H TOUKH NPAMOii a;

5) caemoBatesbHO, TIPH YKa3aHHOM Mapasiie/IbHOM MPOeKTHPOBAHUM INpsAMas
a NepexoiuT B NMPIAMYIO a;.

3ameuanue. Ilnockocts B = (a; AA,), npoxoasnias yepesa NpsAMYIO @ H TPOEKTH-
pytouyio npsmyio AA; HekoTOpOIt TOUKH A € a, Ha3bIBAeTCS NPoeKmuUpPYowet
NAOCKOCMBIO NPAMOU a.

2. 1) Mycrbal|b(ae I, be ), a, n b, — npoexuun nannbix npsAMbIX. JokaxeM,
yto a, || by;

2) paccMOTPHM NPOEKTUPYIOIHE IIIOCKOCTH P H Y 3THX NPSAMBIX. ITH IIJIOCKOCTH
napajiebHel (moueMy?);

3) noaToMy MJIOCKOCTh O MEPECEKaeT IJIOCKOCTH B M ¥ 10 HMapaJlieIbHBIM Mps-
MeIM a, u b a, || by;

4) MOXeT OKa3aTbCsl, YTO NIPAMBIE @ 1 b J1exat B OHOIT TPOEKTUPYIOLIE IIITIOCKO-
cru B. B 3ToM catyyae oHM NPOEKTHPYIOTCS B OXIHY U TY Xe npsamyio: a,= b,. Cie-
JIOBATEJIbHO, H B 9TOM CJiyyae a, || b,.
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3anamue 25. Koncnexm

Onpepnenenue

Murypa @' Ha3biBaeTcs uzobpaxcenuem u-
2ypot O, ecant

Cnepcrens

Csoticmea usobpaxcenui:

1) npamas uzobpaxaercs ;

2) napannesbHbIe NpAMble H300paXkaTCH i ;

3) napanenbHble OTPE3KH COXPAHAIOT ;

4) ecn TPEYTOMBHHUK JIEKUT B IIOCKOCTH, TAPAJIEBHOI IJIOCKOCTH YepTexKa,
TO OH :

5) OKpY)XHOCTb H30OpaxaeTcsa

Teopema 21

Ha nnockocti yepreska B kayecTBe M306pakeHHs IaHHOTO TPEYrOJbHHKA MO-
JKeT ObIT B3SIT

~ 169 =

© HMY «HauunoHanbHbIA MHCTUTYT 06pa3oBaHnsa»
© 00 «ABepcaB»



3anamue 26. Koncnexm

Onpepenexne

@urypa, obpasoBaHHas TPeMsi OTPE3KAMH, BbIXOSIMMH U3 OJIHOM TOYKH M He
JIEXKAIHMH B OIHOM NJIOCKOCTH, Ha3bIBACS MPEHONCHUKOM.

O6paTtuTe BHUMAHKE: TPEHOKHHK — NIPOCTPaHCTBEHHast urypal

O6osnauenne: PABC, rae P — eepuuna TpeHoxuuka, PA, PB u PC — oTpeskH,
BBIXOJISAIIME U3 BEPIIHHDI,

Teopema 22

ITycts nan tpeHoxuuk PABC. Moxho
noxobpars HanpasieHHe NMPOEKTHPOBA-
HMs Ha MIJIOCKOCTh YepTexa Takum obpa-
30M, 4TO TpeyroibHUK PAB usobpasurcs

TpeyrojsHiKoM P'A'B', aoTpesok PC —
orpeskoM P'C".
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3anamue 29. Koncnexm

Onpepenenus

]
1Y

PaccMOTpHM TpH NONApHO NepreHIUKYJIApHbIE, nepeceKaouecs: B Touke O
npsimple Ox, Oy u Oz. [lycTh NONOXUTEIBHOE HATIPABIEHUE ITHX NPAMBIX 3371a-
ercs cootBercTBeHHO myvamu Ox, Oy v Oz. Touky O GyneM Ha3bIBATh HAYANOM
xoopounam, npsameie Ox, Oy, Oz (xoopdunamisie npaMbie) — COOTBETCTBEHHO
ocwio abicyuce, ocbio opdunam v ocvio annauxam, naockoctu xOy, x0z u yOz —
KOOPOUHAMHBLMU NAOCKOCMAMU.

Ilyctb A — npousBoabHas Touka npocrpatcTsa. [Iposenem yepes Touky A nioc-
KOCTH, NMEPTIEHAMKYIAPHbIE K KOOPAMHATHEIM ocsM. IlycTb A, A, 1 A, — TOYKH
nepeceyeHus: ITHX MJIOCKOCTEH COOTBETCTBEHHO C OCSIMH abciyice, OpAMHAT
¥ anmuIMKar.

Otpesok AB, 1151 KOTOPOTO KOHell A CYMTAETCsI MEPBBIM, a KoHell B — BTOpbIM,
Ha3bIBAETCS HANPABTIEHHBIM OMPE3KOM, NIV eexmopom. Touka A Ha3bIBaeTCs

,Touka B — . Obo3navenus: AB— sexktop AB, d —
BEKTOP 4.

Jlmny orpe3aka AB HasbIBAIOT AB. lnuny
pektopa AB obosnayaior Tak: [AB.
Ecn Touka A uMeeT KOOPAHHATHI Xy, Iy U 2y, 2 TOUKA B — KOOPAMHATBI Xy, Yy U 2, |

TO YUCHA X, — Xy, Ys — Yy M 2, — 2, HA3BIBAIOTCS AB.

3anucuBaioT: AB(x; — Xxy; Yy — Yy 23 — 2;) — BeKTOp AB ¢ KOODAMHATAMH X — X,
Yy — Y1 M 2, — 24, A(X; ¥; 2) — BEKTOP @ C KOOPAMHATAMU X, Y U 2.

YpaBHeHHe C TpeMsl TePEMEHHBIMM X, ¥, Z Ha3bIBAETCS
(B cucreme koopaunat Oxyz), ec/in 3STOMY YPaBHEHHIO YIOBJIETBOPSAIOT KOOPAH-
HaThbl BCEX TOYEK AAHHOM (DUTYPBI H TOJIBKO 3THX TOYEK.
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Teopemsl 23—24

23: 1. Paccrosinne mexny Toukamu A(x,; y,; 2,) M B(x,; y,; 2,) HaxoauTes o dop-
Mmyne: AB =

2. Ecu Bextop AB uMeeT KOOPAMHATHI X, Y U 2, TO €r0 TMHA HAXOAUTCS 10 (Hop-

myne |[AB =[x +y7+27.

3. Ecnu A(xy; yy4; 24), B(x ¥9: 2;), TO KOOPAMHATBI CepeIHbI 0TPeaka AB — Touku
C(x; y; 2) — HaxopsaTcs no hopmynam:

24: 1. Ecnv npsamas He napajjie/ibHa HH OIHOI W3 KOOPAHHATHBIX TJIOCKOCTEIT,
TO €€ ypaBHEHHs] HMEIOT BUA:

2. Ecn npsamas napasiesibHa Kakoil-1160 01HO# KOOPAHHATHOI MIOCKOCTH, TO
€e ypaBHEeHHs UMeIOT OINH M3 BHJIOB!

3. Ecnu npsiMas nmapasuiesibHa KakuM-JIH60 BYM KOODIAHHATHBIM [LJIOCKOCTSAM,
TO €€ ypaBHEHMs UMEIOT OIHH U3 BUJIOB!
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Sanamue 30. Koncnexm

Onpenenenus

g
5

D

\
C
C ‘f) P \.wé:uy f’?.@:h

I

B \

AW 4%! b § s
117 T i

[ L /

A

Hynesvim 6exmopom Ha3bIBAeTCA BEKTOP, Y KOTOPOTO HAYa/I0 M KOHell COBNaja-
101. Konnuneaprvimu 6exmopamu Ha3plBalOTCS 1BA BEKTOPA, KOTOPbIE

Pasnvimu feKxmaopami Ha3bIBAIOTCSH JIBa BEKTOPA, eCTH

IIpomugononoxcsimMu sexmopamu Ha3bIBAIOTCA BEKTOPHL @ U —d, eC/IU ONUH 13
HHX paBeH HEKOTOPOMY BeKTopy AB, a npyroii — BekTopy BA.

CJIE.'I_YI*OUIHQ ABA MOHATHA ABAAIOTCA HOBBIMH, 3THM MOHATUAM B IJIAHUMETPHH
aHaJ0ra HeT.

Hexomnranapusimu 6exmopamu Ha3bIBAIOTCSE BEKTOPbI, KOTOPbIE OCJAE OTKJIA-
ABIBAHHA HX OT OJIHOM TOYKH (Hanpumep, BEKTOPbI

AB, AD, AA,). B npoTHBHOM Cilyyae BEKTOPBI HA3bIBAIOTCS KOMMAAHAPHBIMU

(Hanpumep, BekTopsl AB, AD, AC).

Jlanp! BexTOpHI ABu CD. Ot ot Toukn B BEKTOp BP=CD. IMonyunm Bexk-
Top AP, KOTOpBIit Ha3bIBaeTcst

Paanocmuio eexmopoe G v bHasbiBaeTcs BeKTOp € Takoit,uto |
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Teopembl 25—26

C
W P e i
i .
L5 & I ‘(._
“ . AW
1 s - 11/
D ] [ |y /
A A 3
4
- 9
)4
’ J{ -
avsullls
| / 4
A

25:1—2. ABCD — napannenorpamm <

3. lns moboro BexTOpa @ 1 1060i ToukH A

AB=a. (B atom ciy4yae roBopsT, YTO 8eKmop @ omAaoxciiw om mouxu A.)

,4TO

4. OnHoMMeHHbIe KOOPAHHATEI BeKTOPOB AB 1 CD paBHBI TOT/Ia H TOJIBKO TOT/A,

KOrjla paBHbI CAMH BEKTODBI.

26:1( ). AB+BC=AC.

2( ). Ecain wernipex-
yronehuk _ABCD  — napanneno-
rpamm, TO AB+ AD = AC.

3¢( ). Ecomm
AB@AI%,D, — mapajiiesienunesn,
ToAB+ AD+ AA, =AC,.

4a+b=b+a,(G+b)+c=a+ (b +7).

9.a(xy; Yis zy), 1=
b(xy;9252,)

=t txyty izt 2).

= =
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Sanamue 31. Koncnexm

Onpepenexus
B z
oy oez_.:%" o y;ki%-.\g_:
17
; 1 —d D -
D ([} k)
I ; =i
T S -
[ i

TMycts d@ # 01 k#0. [Ipouseedenuem eexmopa G na deiicmeumenvroe uucio k Ha-
3bIBAeTCS BeKTOP b, YIOBJIETBOPAIOLIMH CHEIYIOMIUM YCIOBHAM:

1) ;
2) ;

3) nanpaBnenue BekTOpa b coBnajaeT ¢ HampaBleHHWeM BeKTopa d mpu k > 0
¥ POTHBOIOJIOKHO HalpaBJIeHHIO BeKTOpa d npu k < 0;

4) ecnu k = 0 nam @ =0, To npou3BejieHKe BEKTOPA @ HA YUCIO k ecTh HyeBo#
BEKTOP.

Ob6o3snauenue: b =ka — Bektop b ecTh npon3ssesieHNe BEKTOPa @ Ha YHCIIO k.

Bemop HA3bIBAETCS eOUHUYHBIM, €CJIH eT0 JTMHA paBHa 1. EnqunuyHbIe BEKTOPBI
i,ju k, nmeiomme HaTpaBJIeHHA TI0JI0KHUTEIbHBIX KOOPAHHATHBIX MOJYOCei,
Ha3bIBAIOTCA OAUCHLIMU Bexmopamu, WK opmamu. KoopauHaTh 6a3HCHBIX BEK-
TopoB Takossl: 1 (1; 0; 0), 7(0; 1; 0),5(0; 0; 1).

ITpencrasnenne pektropa AC, B Buae AC, =xi + yj + yk Ha3bLIBAETCA PAINONCEHU-

exm amozo 6exmopa no bazucnvim sexmopami, j nk.
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Teopems! 27

1. Henynesble BeKTOpbl @ W b KONIMHeapHHI TOTAA
U TOJIBKO TOT/1A, KOT/IA CYLIIECTBYET TAKOE YHCIIO R, UTO

b=ka.
2. &'(xl;y]; ZI) ﬁk&

3. Ilpoussenenne BexTOpa Ha YHCIO obnajaer cie-
IYIOIMMH CBOHCTBAaMH:

a)k(pa)=__________ — couemamenvuvuil 3aKoH,
6)k(& +b ) =——  — nepebtii pacnpedenu-
menvHbill 3aKOoH.

JIoboit Bexktop AC, C KOOPAHHATAMH X, i U Z MOXKET
6BITh €/IMHCTBEHHBIM 0OPA30OM NIPEACTABIEH B BUJE
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3anamue 32. Koncnexm

Onpepnenenus
Mlpumenp. I[lycTb BEKTOp @ UMeeT |
B . KOODAMHATBI Xy, Yy 1 24, |
b ITycts AB(-2;0; 1) BeKTOp b — KOOpAHHa- l
e nAC(-1;1;-1). ThI Xy, Yo M 25,
/
J fmse—s
Ao 4 y TornaAB-AC=-2-(-1)+ | Ilo onpenenenmio:
DS T +0-1+1-(-1)=1. o
Teopemb! 28

% ;y,;
3(%5 4y 0)

0)

x/ : s SJA

1. CkansipHoe npou3Be/ieHHe IBYX BEKTOPOB He 3aBUCUT OT BEIOOPA CUCTEMBI KO-
OpAMHAT.

2 (0 2eoMempuuecKoM CMbICTE CKANAPHO20 NPOUIBEOEHUA OBYX BEKMOPOS):

ab = , [JIe 0. — YroJ Mexay BeKkropamu d ub.

3 (6exmopnviil npusnax nepnenduxyrsipnocmu deyx npsmvix). Ecnu nos nenyne-
BbIX BekTOpOB AB- AC =0, TO

Cnepcrens

CxansipHoe npon3se/ier e IBYX BEKTOPOB 06.1aiaeT C1e/ly UMMM CBOHCTBAMMU:
1.ab=ba;2.(a+b)e =ac +b¢;3.a(kb) =k(ab ) 4.aa =af’.
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3anamue 33. Koncnexm

Onpepenenns

Capepoii c yenmpom O u paduycom R HazbiBaet-
€A MHOXECTBO BCEX TOYEK , yaa-
neHHbIX oT Touky O Ha paccrosiHue R.

Ecnu BEKTOD n neprneHauKyasapeH K ILUIOCKO-
CTH O, TO OH Ha3bIBAETCA

3TOH IIOCKOCTH.

IMnockocTh o MOKHO 3alaTh TOYKOH M, npu-
Ha.zme)xameﬁ IIJIOCKOCTH, U HO])MaJ'IbeIM BEK-
TOPOM 7.

Teopemel 29

| M (x; ¥4 2y)

29: 1. YpaBHeHHe NJIOCKOCTH, IpoXoAsiueit yepe3 Touky M(x,; y,; 2,) ¥ NepneH-
IMKYNSIpHO# K BeKTOpY 7(A; B; C), uMeeT BUA:

1

(OHO HAa3bIBAETCA YpasHEeHUEM LIOCKOCMU, 3adannoili mouxo u HOPMATbHBIM

sexmopom).

2. Ypasuenue cgepsl ¢ ueHTpoM C(xy; ¥y; 2,) ¥ paauycoM R MMeeT BUAL:

2)

Cnencreue

Ecnu uenTp cchephl HaXOAHMTCS B Hayasle KOOPAWHAT, TO ypaBHeHHe chepbl MMeeT

BHJI

- 178 —

© HMY «HauunoHanbHbIM MHCTUTYT 06pa3oBaHnsa»

© 00 «ABepcaB»




NMPUNOXEHUE 2

KOHCNEKTbI TEOPETUHECKOI0 MATEPUANA 11 KJTACCA

3anamue 1. Koncnexm

Onpepenexus

Teomempusecxum npeobpazosanuem npocmpancmea Ha3bIBAeTCS B3aHMHO-
ONHO3HAYHOE OTOGpaXKeHNe POCTPaHCTBA Ha cebs.

Ecsn npu oinonnennu npeo6pasopanus I urypa @ (B yactHocTH, TOuKa) ne-
pexomut B purypy @,, to purypa @, nazeisaercst o6pazom purypst O B ranHoM
npeobpa3oBaHKH.

3anucsiBaior: O, = [I(D), © - D,.

Ipeo6pazopanie, COXpaHSIONIEE PACCTOAHNE MEXTY TOUKAMH, HA3LIBAETCS 08U~
| JKcenuem.

ITpeobpa3sopaniie, H3MeHsIOLIEE PACCTOSTHUE MEXAY TOYKAMH B OHO M TO XKe
yncio pa3 (k# 0), HazeiBaeTcs npeobpazosanuem nodobus. Yucno k HaswiBaeT-
cst ko3 uyuenmom nodobus.

Hanomuuwm, yTo eciut npy npeo6pa3oBaHUM HEKOTOPbIE TOUKH MEPEXOMAT
B ce6s1, TO OHM HA3BIBAIOTCS HENOOBUINCHBLMU MOUKAMU TAHHOTO TIPe06PA3OBAHHSI.

Teopemsi 1

1. Ipuxenne u npeobpasoBatie nogobus NepeBOAAT TOUKH, JeKalHe Ha Nps-
MOif, B TOUKH, TaKoKe JIeXKall[1e Ha TPAMOi, TPHYEM COXPaHSAIOT NOPAIOK B3aHM-
HOTO PAacnoJIOKeHHs TOYeK.

2. Ipu nBmxenuy 1 MpeobpazoBaHUK NOAOOHS TIPAMbIE NIEPEXONAT B MPSIMBbIE,
JY4YH — B JIYUH, OTPE3KH — B OTPE3KH.

3. IIpu nBUKEHUU OTPE3OK MEPEXOAUT B PABHBII €My OTPE3OK, TPEYTONBHUK —
B PaBHblif eMY TPEYTONBHUK, YroJi (W IIPH ABUKEHHH, U IIPH Ipeo6pasoBaHuM IT0-
no6MsT) — B paBHEIiT eMy yroJ.

4. llocnenosatenpHOe BHIMOTHEHNE (KOMNO3UYUA) ABYX ABUKEHUIT (npeobpaso-
BaHHi noaobus) ects TakxKe ABMKeHHe (npeobpasopanue noaobusn).

5. Ecam npeo6pasosanue IT (asuxenue, npeobpazosanue nofobus) nepesoaut
npAMYIO B IPAMYIO, TO npeobpasosatue I1 N10CKOCTh NEPEBOIMT B NIOCKOCTh.

6. Eciu mpeoGpagzopatue IT npsiMyio nepesofuT B NapaiieJbHYIO NPAMYIO, TO
npeobpazopanue I1 n10CKOCTH NEPEBOAUT B NAPAIENBLHYIO IIIOCKOCTb,
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3anamue 3. Koncnexm

Onpepenenns
" 5
A 10 A

/"\:

-

Iycrs s L o u O — TOYKa nepecevyeHus MPSMOI § M TIITOCKOCTH OL.

ITosopomom eoxpyz ocu s na yzon ¢ HasbiBaeTCs npeobpasoBaHHe, KOTOPOE B Ka-
b ¥ (0)71 IJIOCKOCTH, nepnemmxynapuoﬁ K OCH §, BbI3BIBAET IOBOPOT BOKPYT LIEHTpA

O ua yron o.

Ecnu npsiMast s TPOXOAMT 4Yepe3 cepelMHy oTpe3ka AA; ¥ nepneHAHKyIspHa
K HEMY, TO TOUKH A U A HA3BIBAIOTCS CUMMEMPUMHBIMY OMHOCUMETILHO NPA-
Mot s. TIpH 3TOM TOYKH NPAMOH S CYUMTAIOTCA CHMMETPHYHBIMH caMH cebe.

TpeobpasoraHiie, NpH KOTOPOM KaX/1as TOUKa A MepexoauT B TOUKY A, cHMMeT-
PHYHYIO OTHOCHTEJILHO MPSIMOii §, HasbiBaeTCs ocegol cummempueti. [pamas s
Ha3bIBAETCH OCHIO CUMMEMPULL.

3amiceiBaiot: s(A) = A,. Drta 3anMCh O3HAYAET, YTO MPH OCEBOH CHMMETPHHU
€ OCbIO S TOYKA A MMEPEXOANT B TOUKY A,.

Ecnu s(A) = A,, To, oueBuaHo, $(A,) = A. ['oBopaT, 4T0 TOUKH A U A, SIBASIIOTCS
B3AUMHO cmmempuuumu OTHOCHTEJIBHO OCH §.

OHEBHH.HO, YTO OceBasd CHMMETPHS MPOCTPAHCTBA ABAAETCA NOBOPOTOM BOKPYT
ocu Ha 180°,

Teopema 2

Kasknoe n3 cnemyionmx npeo6pa3osaHuii: a) CHMMETPHS OTHOCHTEJIBHO MJIOCKO-
cTH; 6) LeHTpasIbHAsI CHMMETPHST; B) TIOBOPOT BOKPYT OCH; T') OCEBast CHMMETDHSI;
1) napajienbHblif NePEeHOC; €) BUHTOBOE ABHKCHHE — SBJSETCS IBUIKCHHEM.
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Sanamue 4. Koucnexm

Onpepnenenus

IMapannenvusim nepenocom Ha BEKTOP 7 HA3BLIBAETCS! Npeolbpa3oBaHue 1po-
CTPAHCTBA, NPH KOTOPOM Kalasi TouKa A nepexofnT B TOUKY A, Takyio, 4To
AA, = . BeKTOp 71 Ha3BIBACTCS 6EKMOPOM NAPANENBHOZ0 NepeHoca (BEKTOPOM,
Ha KOTOPBIii COBEpIIAETCS Napajlie/bHbIH NepeHoc).

3anuceisaioT; m(A) = A,. ITa 3an1Ch O3HAYAET, YTO NPH MAPAIIETBHOM IEPEHO-
ce Ha BeKTOp 7 To4Ka A nepelnia B TOUKy A,.

Bunmogesim deuncenuem c 0ChIio S, YIJIOM IOBOPOTA @ H BEKTOPOM MepeHoca
m, napaJiie/ibHbIM OCH §, HA3bIBACTCS NMOC/e0BaTENbHOE BhINOJHEHUE (KOM-
TNO3U1IKA) NOBOPOTA BOKPYT OCH § HA YI'OJl ¢ U NapanjeJbHOTO epeHoca Ha
BEKTOP 7.

Cronvanueti cumMMempueii Ha3bIBAETCS NOCIEI0BATENIbHOE BBINOJIHEHHE CHM-
METPHH OTHOCHTEJILHO TIJIOCKOCTH ¢ M ITApaiJIeJIbHOrO NepeHoca Ha BEKTOP 7,
napaIebHbIH 3TOH MJIOCKOCTH.

Iosopommuoti cummempueti Ha3bIBAeTCS MOC/IEN0BATENBHOE BBINOJHEHHE CHM-

METPHY OTHOCHTEJIBHO TIJIOCKOCTH O H TIOBOPOTA HA HEKOTOPKII YroJ ¢ BOKPYT
OCH §, MepPIeHANKYTAPHOIL K TOI IMIIOCKOCTH.
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3anamue 5. Koncnexm

A,

Tomomemueii ¢ yenmpom O u xo3ppuyuenmon
k # 0 HasbiBaeTCs TaKoe MpeoOpa3oBaHKe MPOCTPaH-
CTBa, IPH KOTOPOM Kaxaast Touka X nepexomuT
B TOUKY X, TaKyio, 4TO

Teopems! 3

1. TomoTeTHd aBaseTcs

2. HpH rOMOTETHH IIPAMAs IIePeXOHT B ITapaleNIbHYI0 MPAMYI0, IIJIOCKOCTh —
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3anamue 16. Koncnexm

Onpenenenus

MHOrorpaHHHK Ha3bBIBAeTCS BNUCAH-
Hoim 8 cepy (cchepa — onucannoil
OKORO MHOZOZPAHHUKA), ECTTH €TO Bep-
LIMHBI NPHHAANEXAT cepe.

MHOIUI'DBHHHK Ha3bIBAETCH ONUCAHHDIM

okono cghepvr (cepa — enucannoll

6 MHOTOTPaHHHMK), €CJIH BCE €ro IrpaHu
Kacawotcs cepsl.

IunuHap  Ha3bIBACTCS  GMUCAHHBIM
8 chepy (cchepa — onucanmoii koo yu-

JUHOpA), eCA OKPYXXHOCTH €ro OCHOBa-
Huit npuHannexar chepe.

LIMAHHAD HA3BIBAETCS] ONUCAHHBLM OKO-
20 cheput (chepa — enucannoi 8 yu-
JUHOP), eCIM er0 OCHOBaHMS KacaloTCst
cchepsl, a 60KOBasi MOBEPXHOCTb MMeEET
co c¢repoii TONBKO OHY 060 OKPYX-
HOCTb.
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Konyc HazbiBaeTcs snucanmsim @ ce-
py (cepa — onucannoii oxon0 KoHy-
€a), eCiM eT0 BEPUIMHA H OKPYXHOCTb
OCHOBaHMs IPUHAILIEXAT chepe.

Kowyc Ha3bIBaeTCs OnucCanubvim 0Kon0
cgpepoi (cepa — snucannoti 8 KoHyc),
ecIi OCHOBaHHe KOHyca Kacaetcs cde-
pbl, a BOKOBAsi MIOBEPXHOCTb HMEET CO
cepoil TOMBKO ONHY OOLIYIO OKDY-
HOCTB.

IIpuaMa Ha3BIBAETCA BNUCAHKOL 8 Y-
Aundp (UHIMHAP — ONUCAHHbIM OKORO
npu3mwvL), €CN OCHOBAHUS NPH3MBI
BIMCAHBI B OCHOBAHUSI LIMJIMHADA.

Tpu3Ma Ha3bIBAETCS ONUCAHHOL OKOO
yuaunopa (UMJHHAD — BNUCAHHBIM
6 NPU3MY), €CIA OCHOBAHM A TPH3MBI
OINMMCAHBI OKOJIO OCHOBAHHIA UMIHHAPA.

VYceueHHas NHpaMHJIa HA3bIBAETCS BNU-
cannoll 8 yceuennvill Konyc (yceyeHHbIH
KOHYC — ONUCAHHBLM OKOJIO YCeUeHHOU
nupamudvt), €N ee OCHOBaHUS BIIMCA-
HbI B OCHOBaHH# YCEYEHHOTO KOHYCa.

VYceyennas nupamMuia HasbIBaeTCS ONU-
cannotl oKono yceuennozo xomyca (yce-
YEeHHbII KOHYC — 6nUCanHbiM 6 yceuen-
HYy10 nupamudy), ecaM OCHOBaHUS ITH-
PaMuU/Ibl ONTHCAHBI OKOJIO OCHOBaHMit KO-
Hyca.

Ilycrs pan nByrpanneiii yron Pay c pebpom a. Ilposeaem nmosmyniockocTts
a (c aTHM e pebpoM @), pa3bUBaIOILYIO 3TOT ABYTPAHHBIN YTOJI HA [1BA PABHBIX
AByrpaHHbIX yriaa. [TonynnockocTs a HasbiBaeTcs (MO aHaJIOTHK C NJIAHHMETPH-

eil) buccexmopom deyzpannozo yzaa.

FEOMCTDH‘ICCKOQ MECTO BHYTPEHHHX TOYCK TPEXTPAHHOIO YIJa, paBHOYAAIEH-
HBIX OT €ro rpaHeii, HasblBaeTCsA npocmpanmaenuofi 6HCCMPH(.‘0§ yaaa.
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3anamue 20. Koncnexm

AxcnoMmbl 06bema Tena

1. Obbem Tena ecTb NOJOKHTENbHOE YHCIIO.

2. O6beMbl paBHBIX TeJ PABHBIL.

3. Ec/iu TesI0 COCTOMT M3 HECKOJIbKHMX YacTeil (TouHee: eCliM Teslo ecTh 00benu-
HeHHe HeCKOJIBKUX TeJl, IepeceyeHHe JII00bIX IBYX H3 KOTOPLIX He siBJIsieTcs Te-
JioM), To o6beM Tesia paBeH cyMMe 06BeMOB BCeX yacTei.

4. Ecnm pnnna pe6pa Kyba paBHa eMHULE AHHBL, TO 00beM Kyba paBeH enHU-
e obbema.

06bem npoM3BONBHOIO NPAMOTO LMNWHAPA

O6beM MpAMOTo MTMHAPA € IPOM3BOJIBHBIM OCHOBaHHeM B, 1 BbicoToil A Haxo-
aures o dopmyae: V2 = @(h) §;= 5 h.

Cnepcteua

1. O6Bem NpAMOTo KPYroBOro LMIMHAPa HaxoxuTcs 1o dopmyae V=nR*H,
rae R — paanyc ocCHOBaHMA UMANEApPa, H — BEICOTa LIUIMHDA.

2. O6beM NpoM3BOJILHO# NPAMO§i IPH3MEI, TPAMOTO M MPSMOYTOJIBHOTO Napai-
JieNIenuIeoB, a TakKe Kyba HaXoANUTCA 1o ORHOI 1 Toi e dopmyne V=SH, rne
S — nomaap OCHOBaHHsI MHOTOrpaHHMKa, H — ero BricoTa.

Sanamue 22. Koncnexm

Teopema 10

&Y . =5)

Ax—=>0—> c—ox
S(c) = S(x)
rli AV

2 R = =S(x
V(x)=5x)

L

Ecsin st naHHOTO TeJIa M3BECTHHI IIoMAaH S = S(x) Bcex ero nonepeyHsIx ce-
4YeHHI IJIOCKOCTAMH, ePIIeHANKYIAPHBIMH K HEKOTOPOMY HarlpaBJIeHHIO, MPH-
HATOMY 32 ock Ox, IpH aTOM S(x) ABNsAETCS HenmpepoIBHOI hyHKIHel Ha 0Tpes-
Ke [@; b], To V' (x) = S(x).
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JloxazatenscTBO

1) Yurem, 4To KaxI0MY 3Ha4YCHHIO X COOTBETCTBYET HEKOTOpoe Teso ¢ obbemoM V(x);

2) npuaanuM 3HaYCHHUIO X MpHUpallenne Axr. 3HaueHHIo X + Ax OyJeT COOTBETCT-
BOBaTh HOBOE TeJIO C 06beMoM V(x + Ax);

3) oTpe3ky AnnHOI Ax 6yeT COOTBETCTBOBATH YACTh TeJa ¢ 0GBHEMOM

AV=V(x+Ax) - V(x);

4) paccmoTpum Teso ¢ o6bemom AV otaensHo. Tak kak S(x) siBasercs Herpe-
pbIBHO# (hyHKUHMel OT x, To Ha oTpe3Ke [x; x + Ax] HailaeTcs TOYKa ¢ TaKas, YTO
Teno ¢ 06beMoM AV MOJKHO 3aMEHHTD PaBHBIM 10 06beMY TIPAMBIM LMIHHAPOM
€ OcHOBaHHeM S(¢) U BBICOTOH AX.

O6bem aToro uumMHaApa paBex S(c)Ax. 3nauut, AV = S(c)Ax;

AV _ S(c)Ax
5)T0r,uam e

=5(c)

6) ecnut Ar — 0 (Ax CTpeMHUTCS K HYJI0), TO (X + AX) — X, & C/IE/IOBATENbHO, M € — X.
IMoatomy S(c) =S(x);

7) nonyyaem, uto npu Ax — 0 oTHOLIEHHE il—v =8(c)> S(x),T.e. V (x)=S(x).

9710 03Hayaer, yto nepsoobpadnaa V(x) pasua S(x).

Cnepcrena

1. Ecan V' (1) = S(x) = ax® + bx + ¢, 10 V(x)_w+ﬁg—+m

2. Ilycts V— obbem Tena, cooTBeTCTBYIOWETO OTPE3Ky [a; b], Toraa V= V(b) - V(a).

3. ITycte V — obbem Tena, umetoutero soicoty H u S(x) = ax® + bx + ¢, Torna

aH bH 6l

V=V(H)= 5
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3anamue 23. Koncnexm

Teopema 11

O6beM POU3BONBHOI IPU3MBL, B YACTHOCTH 06bEM HAKJIOHHOTO MapaJLiesienune-
na, Haxoaurcs o popmyne V=SH, rne § — nnomaas ocHopauus, H — BeicoTa Tena.

Jloxazarenscreo

[Tpu n06oM x MIOIAH TAKUX CeYeHHH paBHbI 10~
IagHu OCHOBaHus: S(x) =S; -

2) urak, V' (x) =S5(x) = S;

3) 3Has npou3BoOAHYI0 06BbeMa, HAXOAMM caM 06beM:
V(x) = 5x;

x 1) ITycTts S(x) — naomans cedeHHs MPU3MBI (B YacT-
H'.—ﬂ\ HOCTH, HAaKJIOHHOTO NapajljieJienune/ia) niaocKoCThIo,
- napajiiesbHO MJIOCKOCTH OCHOBAHUA M OTCTOsIeil
/ m
0
4) Toraa ans BeICOTHI Testa H nckomslit 06bem
V=V(H)=SH.

Ha paCcCTOAHHE X OT HEE.
Sanamue 25. Koncnexm 1

Teopema 12

Eciin KpMBONMHHEHHAs Tpanelus, OrpaHHYeH A KPUBOH i = f(x), ABYMs nipsi-
MBIMH X = @, X = b 1 oTpe3akom ocu Ox, Bpawaetcst BOKpyr ocu Ox, TO

V (x) =S5(x) = nf *(x).

Jloxasarenncrso

Tlnomans S(x) MOXHO BEIPA3UTS caieayiommM obpasom: S(x) =nr?, rae r — paau-
YC BpallleH!s,, COOTBETCTBYIOIMI KoopAnHaTe x. OueBUAHO, YTO 7= f(x).

Toraa S(x) = nf %(x).
Toatomy V' (x) = S(x) = nf X(x).
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3anamue 26. Koncnexm

Teopema 13

O6bem KoHyca (IMpaMHU/IBl) PABEH OJIHOI TPeTH NPOM3BEJeHHUS IO OCHO-
BAHHS U BBICOTBI:

=1
V,=3SH.

Jlokasartenscrso

1) Mycts OH — BoicoTa KoHyca (nupamuasl). Hayano ocun Ox nomecTuM B Bep-
ummHy Komyca (nupamuas). Ha paccrosHun x ot Toukn O npoBefieM ceyeHue,
nepnenukyaspuoe k ocu Ox. TlonyyenHoe ceyeHne Gyner nogo6HO OCHOBA-
x

T

2
S(x) =[%} S,

rae S — mioianb OCHOBaHHA KOHYca (MpaMHU/IbI);

HH10; KoaduureHT nopobus paseH —. [ToaToMy niomanb ceyeHust

Fa. b
2) umeem: V' (x) = S(x) =[i] S=-x%

H H?
s - S 2
3) Tak Kak 7o KoHcTanTa, To V (X) = IR
s H®_1
4) Tak Kak BricoTa Tesa pasHa H, to V.= V(H) = 03 =3 SH.
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3ansmue 28. Koncnexm

l

Teopema 14

I

O6beMbl yceyeHHol NMUpaMMAbl M YCEYEHHOTO KOHYCa HaXONSTCsl MO OAHOM
u it e opmyse V= :—;—H(S 1 ++/5,S, +8§,), rne H — BricoTa Tesna, §; u §; — n1o-

a4 OCHOBAHHIA.

[loxa3arenbcTeo

Ilycts AB = H — BBIcOTa yceueHHOro TeJa. JlonoJIHuM yceyeHHoe TeJo 0 1oJ-
HOTO.

[Tycts OA = x — BbICOTA JOCTPOEHHOTO TeJIa.
Torza no Teopeme 06 OTHOLIEHHH napa.rmenmmx ceyeHHit umeeM:
- __HJS,
S, (x+HY x+H 7?“:"" 75
O61beM yceyeHHOTO TeJia HalileM Kak pa3HoCTh 0O'heMOB IBYX MOJTHBIX TeJl C 0C-
HOBAHHAMHU S i §; ¥ COOTBETCTBEHHO BhICOTaMK X + H 1 x2

% -.—(H +x)S; - xS. ——(HSz +x(5, - 5))=

_1 HJS, _1
_3[352 T (5:-5 ) LH(s, + 4557 +5,)

Cnepcrene

|
O6bem yceyeHHOro konyca V= % nH(R? + R,R,+R}), rae H — BrICOTA yCEUEHHO-

ro Kouyca, R, n R, — paauycs! ero ocHoBaHmil.
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3anamue 29. Koncnexm

Tenp'euu 15

ITycts R — pamuyc mapa.
1. O6bem maposoro nosica (C/105), 3aKIIOYEHHOTO MEXAY MJIOCKOCTAMH X = @
ux=b,

n
v =R} (b-2)-2(5* ~a*)
2. O6bem mapa V =%RR3.

H

3 ]. rae H — BbicOTa CerMeHTa.

3. O6beM maposoro cermenta V =nH? [R -

4. O6bem maposoro cextopa V = %JtR?H :

[loxa3satenbcTea

1. 1) B nausom cayyae S(x) = n(R? — 22) = nR? — n%;

2) Torza V' (x) = S(x) = nR? — n?;

3
3) naxozmum, uto V(x) =nR%x - n(%]:

4) nony4aem MCKOMbIiT 06beM:
V=V(b)-V(a) -—-(nsz —3—33—) —(nRza —%ﬁ) =nR*(b —a)—%':-(b3 -a®)

2. Jlns Haxoxaenus: obbema Bcero mapa Hano B3sTh @ = —R, b= R. Toraa obbem
wmapa

2 4

V=nR*(R-(-R))-3 (R’ + R*)=nR? -2R—%-2R3 =2nR’ - ZnR® =37R’.
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3anamue 30. Koncnexm

Onpepenenns

B, Ilon na0wadbio NOGEPXHOCMU MHOZOZPAHHUKA
TIOHMMAETCA CyMMa MIolaeil Becex ero rpaneii.
! Q Tlon nepnenduxyanapubim cewenuem npusmol 11o-
HHMAEeTCs MHOTOYTOJIbHHK, NOJyYaeMblii npu ne-
peceyeHHH MJIOCKOCTH, MePNeHAnKYIApHOil K 60-

KoBoMy pebpy, ¢ 6okossiMu rpansimu. (ILnockocTb
nepeceKaeT Kaxiyio G0KoByIo rpats!)

Teopemb! 16

1. Inowazs 60KOBOI NOBEPXHOCTH HAKIOHHOI NPH3MbI PaBHA NMPOH3BECHHIO
GoxoBoro pe6pa Ha NepUMETP MEPIEHARKYISAPHOTO CeYEHHUS.

2. Inomans 60KOBOI MOBEPXHOCTH NMPAMOIL IPH3MBI PaBHa NPOU3BEAEHUIO 60-
KOBOTO pefpa Ha IepUMETP €€ OCHOBaHHSI,

3. [lnowans GOKOBOI NOBEPXHOCTH MPaBUJILHOI NNPAMH/bL PaBHA IPOH3BEIE-
HHIO MOJTyNIePUMeTPa OCHOBaHHMs1 Ha anogemy OOKOBOIT rpaHH.

4. [1nomaas GoKOBOIi IOBEPXHOCTH MPABUIIBHOIN YCEYEHHOI MMPaMMIbI paBHA NPo-
M3BE/IEHHIO MOJIyCyMMBI IEPUMETPOB OCHOBaHHiA Ha arogemy GOKOBOI rpanH.
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3anamue 32. Koncnexm

Onpepenenns

[Tyctn nmeeTcst HekoTOpas mosepxHocTh. [lokpoeM 3Ty noBepx-
HOCTB C OZIHOM CTOPOHBI CJI0EM TOJIUHHOIT A.

ITycts AV(h ) — oGbem Takoro cJios.

Inowadvio S xkpueoli noeepxnocmu GyIcM Ha3LIBATL YMCIIO,
A

K KOTOPOMY CTPEMHTCS OTHOIlEHHE == IpH h—0.

270 onpejienenne MOXHO 3anycars Taik: S= V'(h ).

Cﬂoﬁ, 0 KOTOPOM FOBOPHTCA B OlpeAeseHHH, Ha3LIBAETCH HOp-
MAABHBIM CL0EM NTOBEPXHOCTH.

Teopema 17

[TInowane 6OKOBOI MOBEPXHOCTH NPSMOTO KPYTOBOTO LMJIMH/IPA PAaBHA MPOH3-
BeJIEHHIO JLIMHBI OKPYXKHOCTH OCHOBaHUs Ha BeicoTy: § = 2nRH.

i Nloxazatenscreo
[TyeTs pan uuanHAp ¢ painycoM ocHOBaHHsA R 1 BBICOTOI
0, hY:] H. [laaum paauycy R npupaitenue AR, He U3MeHsIsl BbICO-
i / ot H. HopMmanbsiii cyoit 60K0BOit MOBEPXHOCTH JAHHOTO
! Hl HHJHHAPA MOXHO pacCMaTpPHBATh KaK TeJo, nojy4vyaemMoe
s 1pH BPALIEHHUH
I" ) “\ B
O6beM LWIHHADA NT0JIyYaeT npupailenne AV, pasHoe 06b-
eMy HOPMAJIBHOTO CJI0S1,
| AV _ AV
B nanuHom cayyae b= AR

Haiizem YN0, K KOTOPOMY CTEMSITCS 3TH OTHOLLIEHHST, eCITH A M AR CTPEeMSITCSt K HyJTio,

— V'(R). 3nauur, S=V'(R) =

AV
Ilpu AR -0 :
pu AR — 0 oTHOWEHHE AR

Cnepcrene

[Touans noaxoli nosepxHocTH nuannapa S = 2nRH + 2nR* = 2nR(H + R).

Teopema 18

1. Inowany 60KoBOIi MOBEPXHOCTH KOHYCa paBHa I0JIOBHHE NPOU3BEACHHA |
JUIMHBI OKPY>KHOCTH er0o OCHOBanHs Ha o6pa3yioutyio: S = Rl

2. ILnomwans GOKOBOIT NOBEPXHOCTH YCEYEHHOIO KOHYCA PAaBHA [OJIOBHHE MPOU3Be-
i o Ci 0y
JeHHsT CyMMBbI UJIMH OKPY)KHOCTeiT ero ocHoBaHuii Ha oGpasyiotityio: S = — L
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NPUNOXEHUE 3

NPOrPAMMA ®AKYNbTATUBHbIX 3AHATUIA*
NOACHWUTENIbHASA 3ANMUCKA

AKTyanbHOCTb (haKyNbTaTHBHLIX 3AHATHA NO MaTEMaTHKe

BeccriopHo, 4To oBiageHue npakTHYeCcKH 11000l coBpeMeHHoii npodec-
cuelt TpebyeT onpeieleHHbIX 3HaHUiT o MaTemaTuke. C MaTeMaTHKOH Tec-
HO CBSI3aHAa M <KOMITIBIOTEPHAs IPaMOTHOCTh», IIHPOKOE PacIpoCTpPaHeHHEe
KOTOPOIi CTa/10 HEOThEMJIEMOI YepTOit Hallero BpemeHH. Matemaruyeckue
3HaHHA — HeoOXoMuMas yacThio 0611elt KyIbTYpPBI, CPeICTBO BCECTOPOHHE-
ro pa3BUTHs JUYHOCTH. B 11K0JIe MaTeMaTHKa ABJIAETCS ONIOPHBIM IIPenMe-
TOM, 0O€eCTeynBAIONMM M3yUYeHHe Ha NOKHOM YPOBHE KaK eCTECTBEHHBIX,
TaK 4 T'YMaHUTADHBIX AUCHHILIMH. Heoﬁxonumo OTMETHTH, YTO MaATEMAaTH-
Ka — 2T0 Npo)UIHpPYOIIHIA MPeAMET B By3ax MO LIMPOKOMY CIIEKTPY Crie-
nuansHocTelt. Hapsay ¢ TeMs, KTo nocTynaet Ha MaTeMaTHyeckue Qaxyib-
TETBl H B TeXHWYECKHEe BY3bl, BCTYNUTENbHbIE K3aMeHBI M0 MaTEMaTHKe
(1eHTpaM30BaHHOE TECTHPOBaHMe) cAaloT Oyaymue GUINKH, XMMHKH,
6H0JI0TH, BpayH, TICHXOJIOTH, 9KOHOMHCTBL.

Kak u B mpexHue roasl, COBpeMeHHasi 1IKOJia pH3Bala peliaTh ABe
TECHO CBSI3aHHBIE APYT C IPYTOM 3a[a4M: C OJIHON CTOPOHBI, 0OeCTIeYHTDb OBJIA-
JIeHWe YYalllUMHCA TBEPAO YCTAHOBJEHHBIM M YETKO OYePUYEHHBIM MHHH-
MaJIbHBIM 06BEMOM 3HAHHI U yMEHHH, HeOOXOIUMBIX KayKAOMY YJIEHy Halle-
ro o61ecTBa, ¢ ApYroit — co3AaTh YCAOBUA IS OTIOJTHUTEJIBHOTO U3YYeHHs
LIKOJIBHOIO Kypca MaTeMaTHKH TeM, KTO NPOABJISET HHTEPEC H CKJIOHHOCTD
K JaHHOMY mpeaMety. CBoil BKJIA B pellleHHe 9THX 3ajay NpHU3BaHBI clie-
Jath HaKyAbTATHBHbIE 3aHATUS, KOTOPBIE N0 ONPE/e/IEHUIO IBJASAIOTCS 10~
TOJTHUTENBHOIT HeobA3aTenbHOMN hopmoit 06yueHus, BHIOMpPaeMoil yyalu-
MHCS 110 JKeJIaHHIO.

061wme uenu u 3anadu (haxynbTaTHBHbLIX 3aHATHA NO MaTeMaTHKe

B nacrosiiee BpeMsi BelleTCsl MHTEHCHBHAs Pa3paboTKa M KOPPEKTHPOBKa
HOPMATUBHOTO M y4eGHO-METOZIMYECKOT0 0becTieyeH sl MaTeMaTHIecKoro obpa-
30BaHMsl B YCJIOBUAX COBpeMEeHHO oOpasoBaresbHOIl cpelbl 0bieobpasosa-
TeJTbHBIX YUPEXKIEHNH, TIOBBIIICHHSI KauecTBa 00y4YeHHs TpeiMeTaM eCTeCTBEH-

* Cwm.: Maramarbika : mpabnemst eikiananns. — 2010. — Ne 5. — C. 48—64.
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HO-MaTeMaTHYeCKOro LMKJIA C YYETOM 3alpocoB M 1oTpebHocTeil obiecTsa.
YacTeio 310 paspabOTKHM ABJISETCS CO3AAHHE METOANYECKHX MaTepPHAJIOB JUIst
OpTaHM3allMK M NMpoBefieHHA (aKyIbTaTHBHBIX 3aHATHH I10 ITpeIMeTaM ecTecT-
BEHHO-MATeMaTH4YeCKOro LMKJIA B YCJIOBHSAX COBPEMEHHOH 00pasoBaTe/IbHOlM
CpeblL.

OcnosHoil 3agayveii GaxkyIbTaTUBHBIX 3aHATHIL ABJSETCS CO3JAaHuUe
MaKCHMAJIbHO 6JIarONpPHSITHBIX YCJIOBHI [UIsi MHTE/UIEKTYAIbHOTO Pa3BU-
THSI YYaUIMXCst B COOTBETCTBHH C MX HHTEPECAMH, LIEISAMH, CIIOCOOHOCTAMU
n notpebrocTaMu. Ha akyibTaTHBHBIX 3aHATHSIX y4allHecsi UMEIOT BO3-
MOXXHOCTb IPEXK/E BCEro YIy4INTb 3HAHUA, [10JIy4aeMble Ha YPOKax 110 oc-
HOBHOMY Kypcy, npuobpectu 6oJiee mpoyHble yMEHHUS B PELIEHUH MaTeMa-
THYeCKHUX 3az1ay. F3-3a cymecTBeHHOro NOBBINIEeHNs PO (haKyIBTaTHBOB
[UTA MX TPOBe/ieHHs OTBOAUTCA ceMb JeT (5—11 wmaccer).

Wsyuyenne morpeGHOCTel NpakTHKK 06y4YeHHs MOKa3aso, YTO Hanbob-
1Iy1o nons3y axynbTaTHBHbIE 3aHATHS IPHHOCAT, €CIH OHU HCTIONB3YIOT-
Cs 1Sl JI0TIONIHEHMSI, PACIIMPEHHsE U KOPPEKIIMU 3HAHUI yyaluxcs 10 oc-
HOBHOMY KYPCY, ZJIsl PellleH)s 3a1a4 MOBbILIEHHOi TPYAHOCTH, HCTIO/Ib-
30BaHMA Pa3/INYHBIX GOPM KPYIKKOBOI pabOThL.

DaxynbTatuBHbIi Kype «IlIkosbHasi reomeTpusi: MHOroobpasue uueit
¥ METOZIOB» SIBJIIETCS CBOETO POJIa CONPOBOXKAeHHeM 6a30BOTO H NOBBILIEH-
HOTO KYPCOB, IOCHJIbHO PAacIUMpsisi ¥ AOMOIHss 9TH Kypcsl. B conepxannu
IaHHOTO (PaKyIbTATUBHOTO KYPCa C yYETOM PaMOK 6230BOT0 M IIOBBIIIEHHO-
IO KypcoB ziesiaetcs 60IbluMii aKIIeHT Ha MaTeMAaTHYeCKHe METO/IbI, ABJISIO-
11{€eCs] OCHOBHBIM HHCTPYMEHTOM M3JI0)KEeHUs TEOPHH U PellleHHns 3a/ay.

Kaxpnas Tema akynbTaTBa HEMOCPEACTBEHHO CBA3aHA C MATEPHAIOM
06111e06pa30BaTEILHOTO Kypca MaTeMaTHKH. IIpu aToM nporpamMma npezny-
CMaTpHBaeT JAOCTHXKEHNE JBOSIKOI 1eJIH: BO-TIEPBBIX, I0BECTH U3y4aeMBblii
MaTepHaJt I0 TOrO YPOBHS, Ha KOTOPOM Y4aIeMycsl CTAHOBUTCSI SICHBIM €T0
NPUHLMIHATBHAS MAaTEMAaTHYeCKasi BAXKHOCTD, 10 U3BECTHOM CTENeHu 3a-
BEPIIEHHOCTH; BO-BTOPBIX, II0KA3aTh HENOCPEACTBEHHbIE CBSA3H LIKOJIbHOM
MaTeMaTHKH C HayKOii 1 ee TIPUIOXKEHHSIMHU.

Marepuan xypca He Ay6iupyeT By30BCKHE NPOTPaMMBI, HO B LIEJIOM
psizie cIyyaeB MO3BOJISET ¢ OOIINX MO3UINIT B3TISTHYTh HA IIKOJIBHYIO MaTe-
MaTHKY ¥ TOMYEePKHYTh eIHHCTBO MNPEIMeTa W MeToJa MaTeMaTH4YecKoil
Hayku. [IoaTOMy BaXkHO B paMKax JIaHHOTO (haKyIbTaTHBHOTO Kypca MATH
He OT BY30BCKHX KyPCOB, alaiTUPYsl UX K IIKOJbHMKAM, A [I0Ka3bIBaTh, Ka-
KMM 06pa3oM U3 MaTepuaa KOJILHOIO Kypca MaTeMaTHKH BO3HUKAIOT 06-
IMe KOHIEMIWH, o61ajiafolye TeopeTHYeCKOi 1 MPUK/IATHOM LIEHHOCTHIO,
KOTOpBIE BIOC/EACTBHU CHIFPAIOT POJb CBOErO POJa NpPOMeNeBTHKH s
M3Y4eHUs By30BCKHUX KyPCOB MATEMaTHKH.
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DakyabtatusHbiil Kype «IlIkonbHas reomeTpusi: MHOTOOOpa3ue uaen
¥ METOIOB» COLEPKUT pa3dHooOpa3Hble TEMBl KaK TEOPETHYECKOr0, TaK
¥ mpHKJaxHoro niaHa. IIpeanonaraercs, yto B mponecce 3aHsTuit 6yner
0Ka3aHa UCTOPUs BOSHHKHOBEHHS Y Pa3BUTHSA pslla H3y4aeMbIX METO/IOB,
KOHUENUMH 1 uIell, UX 3HaYeHHe U1 MAaTEMaTHKH, JUISL IPYTHX HayK U 06-
JacTeit MpaKTHYECKOH NesATebHOCTH.

B npeanaraemom (hakysJhTaTHBHOM Kypce Pa3BUTHE €TO COMep:KaHMs
obecreynBaeTcs IIyTeM PaCKpbITHA MHOr000pa3us Hzieit 1 MeTOOB IIKOJIb-
HOI TeoMeTpuH, pelieHus cojepkarejabHblX 3aaay. Ha ¢axyabraTuBHBIX
3aHATHAX yYamuMcs OYIyT MpeanaraThes 3alaui 3aHUMATEIbHOTO Xapak-
Tepa, HCTOPHYECKHE CBEJeHMs. Yyalluecs MMEIOT BO3MOXKHOCTb BBICTY-
TIUTB C JIEKIHEH, TPOBECTH TOJL PYKOBOACTBOM YUHTENs 3KCKYPCHIO Ha MH-
Tepecylollee MX NpeANpUATHE AN B yuebHOe 3aBefieHHe, TOJTOTOBHTH
M Cfie/1aTh AOKJIAZ 1o BeiOpanHoii TeMaTuke. Hazeemcst, 4To Takoii axyrb-
TATHB OKAXeTCs MHTEPECHBIM H TOJNe3HBIM M TeM yuyallluMcs, KOTOphle He
MPOSIBJISIOT CIIeLHaTbHOTO MHTepeca 1 CKJIOHHOCTH K 3aHATHSAM MaTeMaTH-
KOH, HO XOTAT PacIIMPUTD CBOH KPYTro30p.

Ha nepeom amane (5—9 xnacco) ocoboe BHHUMaHUe CHIeAyeT yAeTUTh
¢opMHpOBaHHIO YCTOIYMBOTO MMO3HABATEILHOTO HHTEPECa K MPEIMETY, BbI-
SBNIEHUIO M Pa3BUTHIO MaTeMaTH4YeCKHX criocobHocTel yuammxces. Obyuye-
Hue Ha emopom amane (10—11 knaccer) nomxKHO 06eCeynTh NOATOTOBKY
K MOCTYIUVIEHHIO B BY3, MPOJIOJKEHHIO 06pa3oBaHuA U K npodeccHoHab-
HO# ZesiTenbHOCTH, TpeGyiouleii rIyOOKMX M IPOYHBIX 3HAHUI, yMeHHH
M HaBBIKOB, BEICOKOI MaTEMATHYECKOH KYJIbTYPbI.

O6pa3soBaTtenbibie HeaH (aKyIbTaTHBHBIX 3aHATHIT. DTH LieJIH CIIeAyIo-
IHe: 03HAKOMJIEHHE YYaIMXCA C OCHOBHBIMH MaTeMaTHYeCKUMH METOAAMH
B NpoOLECCe CHCTEMATHYeCKOTO M3y4eHHs: reoMeTpuyeckux Guryp 1 ux
CBOJICTB, CHCTEMATH3ALMH ¥ YIyO/leHus 3HaHUit 06 U3MePeHHH TeOMeTPH-
YeCKHX BeJMYUH, YIiayOl1eHHOro 3yyeHHsl TeOMeTPHYECKHUX IOCTPOeHHMI
¥ 1peoOpasoBaHuii, KOOPAMHAT U BEKTOPOB, NPUOOPETEHUsI YMEHHH 1 HaBbI-
KOB B PEUIEHUH 3a/[a4 MOBBIIIEHHOM CJIOKHOCTH.

OCHOBHBIM SABJISIETCA TPAANIMOHHOE coAepxkanue. K BexymuMm comep-
JKaTeJIbHBIM JIMHUSAM AaHHOTO (PaKyIbTAaTHBHOIO Kypca OTHOCATCS: FeOMET-
pudeckue GUrypbl ¥ UX CBOHCTBA; H3MePeHHe reOMeTPHYECKUX BeJHYHH;
reoMeTpHyecKue MOCTPOeHHs U IIPeoOPa3oBaHMsl; KOOPAMHATHI M BEKTOPHI.
B 10 k/1acce: akcHOMaTHYECKHIT METOZ B CTEPEOMETPHH, B3aHMHOE T10JI0Ke-
HMeE NIPSAMBIX M IVIOCKOCTEH B IPOCTPAHCTBE, KOHCTPYKTHBHbIE METO/bI, KO-
OpAMHATHBIN 1 BeKTOPHBIIT MeTOABI B cTepeomeTpun. Hanbonbiuee BHuMa-
HHe yleJasercs M3y4YeHHI0 MMEHHO 3TOro MaTepHaja M CBA3bIBAeTCsA
C MPAKTHKOM peleHHs ColepXKaTeJbHbIX reOMeTPHYECKHX 3a/1ay, C pelie-
HMEM 32124 NIOBBILIEHHOMN CJI0KHOCTH.
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Kaknus npéﬂbmymnx KJiaccax, aKkuenT geiaercs Ha paCKpbITiie MaTEMa-
THYECKUX UJeil 1 MeTOI0B IKOJIbHOIH reoMeTpUH.

Pazsupalomye e pakyIbTaTHBHbIX 3aHATHII NPH3BaHbI:

* pa3BUTh MO3HABATENIbHEIIT HHTepec;

* Pa3BUTb JIOTHYECKOE MBIIIIEHHe, HaBTI0aTebHOCTh, BoOOpakeHHe,
MaTeMaTHYeCKYI0 MHTYHLHIO, MAaTEMaTHYECKYIO Peyb;

* Pa3BUTb YMCTBEHHbIE CIOCOOHOCTH: THOKOCTD, KPHTHYHOCTD U I1yOH-
HY yMa, CAMOCTOSITEJIbHOCTh M ITMPOTY MBIIJIEHHS, MAMSITh, CTOCOOHOCTD
K UeJIbHOCTH BOCHPUSITIA, FeHEpUPOBaHue uuell, ykpynienue uxdopma-
IIHH U ID.;

* cchopMHpPOBaATh HCCIEIOBATEIBCKUIT HABBIK TPUMEHEHHS METO/I0B Ha-
YUHOTO TI03HaHNsI (aHaIU3 U CHHTe3, abcTparnpoBanme, 0600IIEeHHe H KOH-
KpeTH3aiust, UHAYKUMS U JeIyKius, KiaccuuKalus, aHaJorust U Moziesin-
poBaHue U Jip.);

* passuTh obuine yueGHble YMEHHS: TIocTAHOBKa yucOHOIT 1emw, BeiGop
CPEZICTB e¢ NOCTHXKEHHS, CTPYKTYpHpOBaHIie HH(OpMAaIK, BhIIeTIeHHe [71aB-
HOIOHT. A.

BocnutatenbHhbie nenu GakyibTaTHBHBIX 3aHATHIE 0053aHbI IOMOYB:

* cchopmupoBaTh MHPOBO33PCHYCCKHE TIPEJICTABIEHHS O MaTeMaTHKe
KaK yacTi 06uiedesioBeYecKoi KyJabTyphbl, O POJH MaTeMaTHKH B oOecT-
BEHHOM [Iporpecce,

* Pa3BHTh U yIJIyOHTH MO3HABATEIBHBIN HHTEPEC K MaTeMaTHKe, CTHMY-
JIMpOBaTh CAMOCTOATE/NBHOCTD YUAIIHXCA B U3YVUCHHUH TCOPETHYECKOTO Ma-
TepHaja 1 pelleHUH 3aJay MOBLILIEHHOIl CI0XKHOCTH, CO3aTh CUTYALMIO
ycrexa II0 1IpeojloJIeHHIo TPyAHOCTel, BocnuTaTh Tpyaoaobue, Bojiesbie
KayecTBa IMYHOCTH;

* CTHMYJIMPOBATH MCCJIEMOBATENBCKYIO HEATENBHOCTh YYAMIMXCH, aK-
THBHOE Y4aCcTHe HX BO BHEKJIaCCHOI paboTe 1o MaTeMaTHKe, B MaTeMaTHye-
CKHX OJIIMMTHAJIAX;

* BOCIIHTATh HPAaBCTBEHHbIE Ka4eCTBa JTMYHOCTH (HACTOHYHBOCTD, 11e7Te-
YCTPEMJIEHHOCTb, TBOPYECKYIO AKTHBHOCTD 1 CAMOCTOSITE/IbHOCTD, TPYZ0J110-
61e 1 KPUTHYHOCTD MbILJIEHHS, AMCUHIUTMHUPOBAHHOCTD, CIIOCOOHOCTD
K apTYMEHTHPOBaHHOMY OTCTAMBAHMIO CBOMX B3TJISIZIOB M y6ex/eHuil);

* PACKPBITH KPACOTY MaTeMaTHYeCKOif TeoOpuil, COBEpIIeHCTBO MaTeMa-
THYECKOTO I0Ka3aTeJbCTBa, TOUHOCTDH B MOCTAHOBKE MATEMATHYECKO# 3a1a-
4H, PALIMOHAIBHOCTD €€ PeLelns], PACKPbITh CBSI3H KypCca MaTeMaTHKH C ap-
XUTEKTYPOil, ’KNBONKCHIO, MY3bIKOH, CKYJIbITYPOM.

JinpakTHYeckasi OCHOBA OpraHM3auHu GaKyJbTaTHBHBIX 3aHATHIL.
B ocoBy Teopetuueckoro 060cHOBaHHs M IPAKTHYECKHX Pa3paboTOK HOP-

- 196 —

© HMY «HauunoHanbHbIM UHCTUTYT 06pa3oBaHnsa»
© O[]0 «ABepcaB»



MATHBHOTO U y4e6HO-MeToAHYecKoro obecrneyeHns MaTeMaTH4eCKoro 06-
Pa3oBaHus OJI0KeH cpedossiti no0xo0, padpabatbiBaeMbrii HaumonanbHbim
MHCTHTYTOM obpasosanus. IIpu peannsaunu cpexosoro noaxozna obpaso-
BaTeJIbHOE cojlepkanue yueOHOro IpeaMeTa e nepedaemcs YyHauumcs Ha-
npsmyro. Kasxptit o0yuaemblit KOHCTPYUDPYET M CO3/IAET B pe3ybTaTe Aes-
TeJIbHOCTH BHYTpeHHee COfieprKatne 00pa30BaHiis, OTJIMYAIOLIEeCs OT BHELIie
3IaHHOrO C y4eTOM €ro BO3MOXKHOCTei H noTpebHOCTell B X0/1e pa3noob-
pasHoii yuebHoii 1esTeJIbHOCTH, KOJIJIEKTHBHOI KOMMYHHUKALIHH, COTIOCTAB-
JIEHH S NOJIyYEHHBIX Pe3yJ/IbTATOB C KYJIbTYPHO-UCTOPUYECKHUMHM aHAJIOTAMH
1 APYTHMH acrieKTamMu. BoaMoxkHOCTH cPesoBOro moaxoxa paciiupsiioTes
B CBs3M C cO3/1aHHeM y4eOHO-MeToANYeCKHX KOMILJIEKCOB HOBOTO [0KOJIe-
HHs, NPEAyCMAaTPUBAIOIINX BKJIIOUYEHHUE NeKMPOHHbLY yueéuur usdamuii
u cpedcme obyuenus.

Cpenosblit nonxoa paccMaTpuBaeTcs Kak o61mast An/1aKTHYECKasd OCHO-
Ba oprann3aiuy obyyeHus B coBpeMeHHoil 061meobpasoBaTenbHOil mKoe,
MOBBLINICHUS KaueCcTBa 3HaHNil. B npoTiBoBec TeXHOKpaTHYECKOMY MOIXO0-
Iy aKIIeHT B TIOCTPOEHHM cojiepkaHust oby4yeHns Ha (haKyaIbTaTHBHBIX 3a-
HATHAX J0JIKeH OBITh C/le/IaH Ha YCBOEHHe MAEH W MeTO/IOB MaTeMaTHKH,
HEeTOCPeICTBEHHO CBA3AHHBIX CO UIKOJIBLHBIM KYPCOM. '

HamnGonee MaccoBoit 11 IOCTYTHOM cocTapJisionei CpeIoBoro Moaxoaa, Jio-
TOTHUTETBHOTO H3YYCHHST MAaTeMATHKH SIBJISTIOTCS (DaKy/IbTATUBHBIE 3aHSTHSI.

Opranuzanus yye6Ho-BOCIHTATENBHOTO NpoLecca Ha (haKyIbTaTHB-
HbIX 3aHATHAX. OHAa 10JUKHA NPeAyCMaTPHBATD:

* pasiuunvie opzanudayuonHvie Gopmbr (MCIIONB30BAHNHE BHYTpPEHHEi
nanddepenHANIN ¥ THANBUAYATH3AIMH 00YYeHNsT; YPOKOB-JIeKIHii, ypo-
KOB KPynHo6/104H0r0, 0630pHOr0 H3/10%KeHNsi TEOPETHYECKOTO MaTepHaa
¢ Toceayolieil caMoCcToATeIbHOI ero mpopaboTKoi, YPOKOB-TIPAKTHKY-
MOB, YPOKOB KOJJCKTHBHOIO HCCJ/ICIOBAHUSA, YPOKOB € HCNOAb30BaHHEM
JIEKTPOHHBIX CPeACTB 00y4yeHHs:; pasianunbix (opM BHEKIaccHOi paboThl
110 MaTeMaTHKe);

* 0p2anu3ayuI0 OUIAKMULECKO20 YUKAA C Yuemom ocobeniocmeti donou-
HUmMenbHozo 06yuenus. ABTOPBI PEKOMEILYIOT TAKYIO T10C/1e/10BaTe/IbHOCTD
3BCHBEB JIMTAKTHYCCKOTO HUKJIA: Onepexalolee i{pymmﬁno‘n{oe H3yUeHue
TEOPETHYECKOro MaTepuasa; pelleHHe KJIOYeBBIX 3a7a4y BCeX YpoBHei
CJIOXKHOCTH; OPraHM3aIusl (ppOHTANBHOM, TPYIIIOBOIT M HHANBILYATLHOI
PabOTHI yyamMxcst 1O PEIICHITIO 3/1a4, BBITIOJIHEHHE CAMOCTOATEIBHBIX Pa-
601, B TOM yHCIIe it pabOT NCCIENOBATENBCKOTO XapaKTepa;

* yuem ocobernocmeil CUCTeMbl MAMEMAMUYECKUX 3a0ay 1 ynpaxcHenul,
KOTOpas B oco6MaX 1St (DaKyIbTATHBHBIX 3aHSTHH SBJISETCS, KaK IIPABIIIO,
u306bITOuNO# OTHOCHTENBHO (ppoHTAIBHOIT opmbl paboTsr. YacTs 3aay,
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M36BITOMHBIX OTHOCHTETbHO (DPOHTATBHOIM (popMBI pabOTHI, NIpeHa3HaYe-
Ha [ OPTaHU3allM¥ CAMOCTOATEABHON IPYNNOBOI M MHANBUAYANbHOIM
paboTsr; !

+ passusaiouwee obyuenue (obecrneyeHne ONTHMAIBHO BO3MOXKHOIO
YPOBHS TPYMHOCTH H TeMMna o6y4eHNns, AOCTYMHOTO yYalliuMcsi; obecmeve-
Hue BHyTpeHHel mnddepenimanny obyyeHus, coyeranne GpoHTaNbHOH,
TPYNMOBOi U MHAWBHIYATbHOIM PaboThl yHalnxcs);

* ucnoav3osanue npobreMHbix Memodos obyuenus, oy4eHHe yaluxcs
3BPUCTHYECKUM IPHEMAaM pelLileHs 3a/1aY, UCII0Ib30BaHUe N0Ka3aTeIbCTBA
B Uensx o6HapyXeHHs TeopeM, BbIpaboTKy o6wux yyeOHbIX yMeHHMil 1o
OTBICKAHHIO 3aMbICJIA PelleHUs 3a[[a4y, COCTAaBJIEHHIO IIJJaHa PelleHHs 3a-
navy;

* cbanancuposanHoe evideeHue BpeMenU Ha USYUEHIe MEeOPemUUecKoz0
Mamepuana u pewenue 3aday (¢ yuetom o611ero cpaBHUTEIbHO He60IbIIO-
ro KOJMYEecTBa 4acoB peKOMeHAyeTcsi npuMepHo 1/4 ydebHoro BpemMeHH
BBLAE/IATD HAa U3yYeHHe TeOpUH 1 3/4 — Ha peuienye 3aaay);

* noeviweHue Poau CaMoCcmosmenbHoU pabomyl Yuausuxcs Mo N3yYeHHIo
TEOPETHYECKOTO MaTepHasa M PELIeHHIO 3ajay (CHcTeMaTHyecKasi caMo-
crosiTeJibHasi paboTa ¢ yyeOHOH W HAyYHO-TIOMYJSIpHOit INTEpaTypoit);

* cucmemamuueckoe peutenue 3a0ay NoGbHIUENHOU CTONCHOCTU, UCTIOJIb-
30BaHUE ITOM Pa3JMYHBIX MPHEMOB (PYKOBOACTBO M MOMOIIL CO CTOPOHBI
YUHTENsA, KOJJIEKTHBHBIN pasbop W peleHne 3a/1a4 MOBBILIEHHON TPYAHO-
CTH, 0O1I0pa Ha HauboJiee CITOCOGHBIX YUaNIMXCA Kacca, HCToNb30BaHHeE HC-
CIeOBATEIbCKUX 3a/laHUI JIST TPYIIBL YYAUIMXCS HA CPaBHUTENLHO TpO-
JIOJKUTENBHBIHA CPOK);

* UCNONBL30BANUE KOMNLIOMEPHOU MeXHON02UYU 00YueHUs,;

* UCNONb30EAHUE ONbIMA YHUMENEl-HOBAMOPOs;

* CIUMYAUPOGAHUE BHEKNACCHOU Pabomyl YUAUUXCA, MECHYIO 83AUMO-
€8513b C PaKyALMamueHvIM 3aHAMUEM.
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Copepxanue oby4enus B 10 u 11 knaccax

Bri6op TeM, Kak MpaBHIIO, COBITAIaeT C BHIOOPOM, OCYINECTBIISIEMBIM Ha
6a30BOM ypoBHe 00yYeHHS.

10 KNTACC

1. AKcHOmMaTH4ecKkuit MeTof B crepeomMeTpuu. BaaumMHoe nonoxenue
NpAMBIX U NNOCKOCTEN B NPOCTPAHCTBE

AKCHOMBI CBSI3U CTEDEOMETPHHM U MIAHUMETPHH, AKCHOMBI IPHHAIIEXK-
HoctH. Ilepecekaiomuecs npsMasi 1 1IocKocTb. [lapanenbHble npsiMbie
B MMPOCTpaHCTBe. AKCHOMA TApaJI/IeIbHOCTH NPSAMBIX B IIPOCTPaHCTBE. 3a-
AaHue IJIOCKOCTH NPAMOMN U TOYKOH, AIBYMs ITePECEKAIOLIUMUCS NPSAMBIMH.
JIvHuA TMepeceyeHMs IJIOCKOCTeH, MMelomux obmyio Touky. Ilepecekaro-
1Mecs miockocTu. IIpuMepsl MHOrorpaHHMKOB (nupamuia, npuama). [lo-
CTpOeHHe NepeceyeHnit MpsIMOH M MJIOCKOCTH, ABYX mnockocTeil. IToctpoe-
HHE CeYeHH MHOTOTPaHHHKOB. _

CkpeuuBasoltnecs npsmMsie. [IpU3HaK CKpPeNUBAIOMIMXCH MPAMBIX.
Knaccudukanus B3auMHBIX PacIosioXeHuii ABYX MPAMbIX.

IlpusHak napajeNbHOCTH NMPSAMBIX B npocTpadcTse. CoiicTsa napa-
JIeJIbHOCTH MPAMBIX.

ConanpabieHHble Jy4H. YIJIBI C COOTBETCTBEHHO COHAIpPaBJIEHHBIMH .
CTOPOHaMH. YTOJI MeXAY ABYMs CKpelluBaiomuMucs npsmoiMu. Ilepnen-
IHKYSIPHBIE CKPEIUBAIOUIHECS MPSIMBIE.

ITapannensHocTs npsiMoit 1 mnockocTu. [IpusHaku u cBoicTBa napan-
JIETBHOCTH NPAMON M IJIOCKOCTH.

IlepneHaAnKyASPHOCTH NMPsIMOi M TuIocKOoCTH. IIpU3HaKH M CcBOMCTBa
NepneHANKYISIPHOCTH NPAMOK 1 IutockocTH. OpTOroHanbHast IPOEKIHs HA
IUIOCKOCTb. TeopeMsl O Tpex MEPIEeHAMKYASAPaX. YTOJ Mexay NpsAMoi
1 rtockocThio. IlocTpoenue H HaxoXeHHe BeJTMYMHBL YTJ1a MEXAY MPSIMOii
U IJIOCKOCTBIO (Ha IPHMepe HeKOTOPhIX MHOrorpaHHukoB). MDopmyna mio-
1aax OpTOTOHANbHON MpoeKIMy MHoroyroibHuKa. Knaccudukauus s3a-
MMHBIX PACHOJI0KEHUH IPAMOH U IIOCKOCTH.

[TapannensHocTs ABYX mockocTe. IIpu3naky u cBoiicTBa mapaiiens-
HOCTH ABYX IIJIOCKOCTeH.
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[Byrpannstit yron. JInHeitHbli yron AByrpasHoro yria. PapeHcTBO n1-
HelHBIX YIJIOB ABYIPaHHOTO yria, MiamMepeHue AByrpaHHbIX YIJIOB.

[epnenaukynsapHocTb ABYX miockocTtei. [IpuaHaku 1 cBOHCTBa NeprieH-
AHKYJIAPHOCTH ILIOCKOCTeH. Yron MeXy IByMA IJIOCKOCTAMH. HOCTPOCHHC
yr.na Memy ABYMHA TINOCKOCTAMH H HAXOXKIEeHHe ero BeJTHYHHBI (Ha npumMmepe
HEKOTOPBIX MHOrorpaHHukoB). Paccrosinue ot Touxku mo mnockoctu. Pac-
CTOSTHHE MEXY IBYMS MapaLIeTbHbIMH MI0CKOCTAMU. PaccTossHue Mexay
napajiesibHbIMK NPAMOI M IJI0CKOCThIO. Paccrosinue Mexny NBYMS CKpe-
wpBanmmuMucs npsimeiMi. Iloctpoenne obiiero neprneHaARKYIspa K IBYM
CKpPEeILMBAOILMMCS NPAMBIM, [lepeceKaoliUuM 3TH NpSMble, H HaXOXIeHHe
€ro VIMHbI (Ha NpUMepe HEKOTOPBIX MHOTOIPAaHHHKOB).

Muororpannbiit yroi. Ilmockuit yros muororpantoro yria. CBoHcTBO
IJIOCKHUX YTJI0B TPeXTpaHHOro yriaa. HepaBeHCTBO st CYMMBI TLIIOCKHX YT-
JIOB BBIITYKJIOTO MHOTOTPAHHOT'O yTJIa.

2. KOHCTPYKTHBHbIE METOfbI B CTEPEOMETPHH

Boobpasaembie (yca0BHBIE) TOCTPOeHUs B mpocTpaHcTBe. CymiecTso-
BaHue NpocTpaHcTBeHHbIX (uryp. IIpuMeps BOOOpakaeMbIX TOCTPOEHHUI.

IMapannensHas MpoeKIius HA MJIOCKOCTh U ee cBoiicTBa. M3obpaskenue
durypel. [TocTpoenne uzobpaskennii ockux ¢uryp. Iloctpoenne usobpa-
KeHuil mpocTpaHcTBeHHBIX (uryp. IToctpoenus Ha uzobpaxenusx. ITo-
CTpOeHHe CeYeHHil MHOTOrpaHHHMKOB.

3. KoopauHaTHbIH W BEKTOPHbIA METOAbI B CTEPEOMETPHM

ITonsiTHe 0 KOOPpAMHATHOM M BEKTOPHOM METO/aX B CTEPEOMETPHH.
IIpsmoyrosbHas cucteMa koopauHat. KoopanHaThsl TOYKH B TPOCTPAHCTBE.
Bekrop. Koopaunate! Bektopa. @opMyita paccTossHUA MeXIY ABYMs TOY-
xamu. @opmyra anHe Bektopa. DopMy bl KOOPANHAT CEpPeINHBI OTPE3Ka.
YpaBHeHuUs NpsMoii, mpoxoasiiieil Yyepes [Be AaHHBIE TOYKH.

Hyunesoit Bextop. KonnuneapHusie, papHble, TPOTHBOIOMOXKHbBIE BEKTO-
pol. OTKnanbiBalKe BEKTOPa OT AaHHOH Touku. IIpuanaku u cBOMCTBA paB-
HBIX BeKTOpOB. Cilo)KeH e ¥ BBIYHTaHKWe BEKTOPOB M UX cBolicTBa. Kommna-
HapHble 1 HeKOMILIaHapHble BekTopbL. [IpaBuio napauienenunesa.

YMHOXKeHHe BeKTOpa Ha YHCJIO M ero cBOHcTBa. PasznoxeHue BekTOpa 10
6asncHbM BekTOpaM. CKasispHOe YMHOXKeHHEe BeKTOPOB U ero CBOHCTBaA.

YpaBHeHus mockocTH U cepbl. Ob1iiee 1 HENOHBIE YPaBHEHUS IJIOC-
KOCTH.

ITpuMeHeHHe KOOPAMHATHOTO M BEKTOPHOIO METO/IOB B CTEPEOMETPHH.
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Oxupaemble pesynbrarol oﬁvieuun

KauecTBeHHas OlleHKa Pe3y/IbTaTOB 06y4eHHs O/IKHA HCXOANUTD M3 Ol
peneneHHbIX TpeOOBaHMil K yPOBHIO MaTeMaTHYeCKOH MOATOTOBKH y4ya-
IIMXCS ¥ YYUTHIBATh €ro AMHAMHKY, KOTOpas obecneynsaercs (akysbra-
TUBHBIMH 3aHATHAMM.

MNpumepHbie Tpe6osanna ans 10 knacca

leomerpuyeckue urypbi M UX CBOHCTBA

DakyAbTATUBHBIH KYPC AAET BO3MOXKHOCTD YYaIUMCS:

* YIIyOGUTH IPE/ICTaBIEHHE O POJIH AKCHOM, OTIpeIe/IeHUH, TEOPEM U J10-
Ka3aTeJIbCTB B MOCTPOEHHH Kypca CTEPEOMETPUH, MPHOOGPECTH HaBBIK
B IIPOBENEHHH CTpOI'Ir‘IX JA0Ka3aTeJIbCTB;

* CHCTEMaTH3UPOBATh CBEJEHHs O B3AUMHOM DACIOJIOKEHUH MPSIMBIX
U NJIOCKOCTElt B IPOCTPAHCTBE, O IBYTPAHHBIX, TDEXTPAHHBIX M MHOTOTPAH-
HBIX yIJIax;

* NMpUOOPECTH HaBBIK B KJIaCCU(HUKALMH CTEPEOMETPUYECKUX OOBEKTOB;

* HAYYHUThCS KOMILIEKCHOMY ITPUMEHEHHIO CBeZIEHHIl U3 TEOPHH TTapas-
JIeIbHOCTH Y EPIIEHANKYISIPHOCTH IIPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
NP H3/10KEHUM TEOPETHYECKOro MaTepUasia M PelleH!H 3a1ay; :

* HayynTbcsi 00OCHOBBIBATH CBOIICTBA M300paXkeHuit GUryp U mpume-
HSITb MX TIPU BBIITOJTHEHUH CTEPEOMETPUYECKUX YEPTEXKEH;

* npuOOPECTH HABBIK PELIEHUS FeOMETPHYECKHX 3a/ay MOBBIMIEHHOM
CJIOXHOCTH.

Ipu smom yuawuecs 0onxcHbL:

* 3HATb ¥ IPABHJIBHO UCIIOJIb30BATH CTEPEOMETPUYECKHE TEPMUHBI M HX
CHMBOJIHYEeCKHEe 0003HAYCHHS;

* yMeTb (JOPMYJIUPOBATH CTEPEOMETPHYECKHE AKCHOMBI H IIPUMEHATh
HX IPH I0KA3aTebCTBE TEOPEM H PEILEHHH 3a/1ay;

* yMeTb u306pakaTh NJIOCKHE U IPOCTPAHCTBEHHBIE (UTYPHI Ha YEPTEKE;

* yMeTb (popMyIHPOBATH OIPeAEIeHUS CTEPEOMETPUYECKHX TIOHATUH;

a) mepeceKaloOIMXCs NPSAMBIX (MPSAMON M IIOCKOCTH, ABYX ILIOCKO-
cTeit);
6) CKpemMBaOUMXCS IPAMBIX;
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B) MapajieIbHBIX U MepPIeHANKYISAPHBIX MPAMBIX (MPSAMON U 1JI0C-
KOCTH, ABYX TIJIOCKOCTEN);
r) yrja Mexay ABYMs NpAMBIMM (NIPAMOH M ILIOCKOCTBIO, ABYMS
TTOCKOCTSIMHM);
Z1) PACCTOSIHHSA OT TOYKH JI0 TIPSAMO# (J10 NJIOCKOCTH);
€) pacCTOSTHUS MeXY IBYMS TPAMBIMH (NIPAMOHN M MJIOCKOCTHIO, ABY-
Ms IIJlOCKOCTﬂMH): ’
*) mapaJuieibHOM TpoeKunH (Uryphl Ha IIIOCKOCTh, H300paOKeHUS
urypsr;
3) ABYrpaHHOr0 XU MHOrOrpaHHOIO YIJIOB;
* 3HAThb ¥ YMETH JI0KA3bIBATh TEOPEMBbI:
a) nepeble CJIEACTBHS U3 AaKCUOM CTEPEOMETPHH;
6) npHU3HaK CKPeLIMBAIOIUXCS IPSIMBIX;
B) IPU3HAKH U CBOICTBA, OTHOCSIMECS K NAPAJITIEIbHOCTH U IIepIeH-
OUKYJISAPHOCTH NPAMBIX U IIJIOCKOCTei B IPOCTPaHCTBE,;
r) cBoOiiCcTBa M306paXKeHHUII NI0CKUX U TPOCTPAHCTBEHHMBIX QUTYD;
* YMeTh pelliaTh 3aAa4M NOBLIILIEHHOH CI0KHOCTH.

‘N3mepeHue reoMeTpUYECKUX BENHYHH

QakybTaTHBHBIH KYPC 1a€T BO3MOXHOCTD y4aIUMCS:
* pacuIMpUTh M CHCTEMATH3MPOBaTh CBeZIeHUs 06 U3MEpPEeHUH reoMeT-
PHYECKHUX BEJTMYHH:
a) pacCTOSHMA MEXAY ABYMS TOYKaMH;
6) paccTosiHUA MEXY ABYMS IIPSIMBIMH (TIPSMOIA M IUIOCKOCTBIO, /IBY-
M TVIOCKOCTSMM);
B) MEpHI yIJIa MeXAY ABYMs IIPSMBIMH, IPAMOUN M IJIOCKOCTbIO, ABY-
TPAaHHOTO YIJIa MEXAY ABYMA IVIOCKOCTSMH, ABYMS1 BEeKTOPaMH,
* pHOOpECTH HABLIK pelleHHs reOMeTPHYecKHMX 3ajay NMOBBILEHHOM
CJIOXKHOCTH.
IIpu amom yuawuecs donsmcHoL:
* 3HaTh M YMETb JI0Ka3bIBaTh CBOMCTBA:
a) PacCTOSAHUA MeXY Pa3/INYHbIMHU reOMeTpUYECKUMH purypamu;
6) MepB! yriia MeXay ABYMs MPAMBIMHU (TIPAMOH M TIJIOCKOCTBIO, IBY-
M IIJTIOCKOCTAMH);
* YMeTh peliaTh CTepeoMeTpHYeCKHe 3a1a4H MOBHIIeHHOH CI0XKHOCTH,
CBSI3aHHbIE C TEOMETPUYECKIMH BeTUIHHAMH,
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MocTpoexus u reoMeTpuyeckue npeobpa3oBaHus

DakynbTaTUBHBII KYPC A3€T BO3MOXKHOCTD Y4alMMCS:

* CHCTEMaTH3MPOBATh CBEJIEHHS O METONAX PEeNIeHHs 3a/1a4 Ha IOCTpoe-
HHE B MTPOCTPaHCTBE:

a) BooOpaskaeMble TTIOCTPOEHUS;
6) oCTpoeHUs Ha MPOEKLIMOHHOM YEPTEXKe;

* NpHOOPECTH HaBBIK B IIOCTPOCHUM:

a) TOYKHM TepecedeHHA MPAMOH M MIOCKOCTH, JUHHHU IE€PECEYeHHs
IBYX IIOCKOCTEH, Ce4eHn i napauiesenuneaa U MUPaMu/Ibl IJIoc-
KOCTbIO;

6) yrna Mexay CKpelMBAIOLIHMHUCS NPAMBIMY, MEXAY NPAMOM
H TUIOCKOCTBIO, MEXKY ABYMS TJIOCKOCTSIMM;

B) NEpPNeHAUKYIAPOB, NPOBEJEHHBIX U3 TOYKH K IPAMOM M IJIOCKO-
CTH;

* CHCTEMaTHU3MPOBaTh M 0OOOIIMTH CBENEHHS O FEOMETPUYECKUX Tpe-
06pa3oBaHusX IPOCTPAHCTBA (ABHKEHNH, PeobPa3oBaHUU NOAO6HS, CHM-
METPUH OTHOCHUTEJIBHO IJIOCKOCTH, LEHTPaJIbHOH CUMMETDUH, HOBOPOTE
BOKDYT OCH, OCEBOM CHMMETPHH, NapaJie/ibHOM IepeHoce, BHHTOBOM JIBH-
XEHUH, TOMOTETHH, METOJIe FeOMeTPHUYECKHX Npeobpa3oBaHuii);

* YMETb pellaTh 3aJlayH Ha NOCTPOEHHe B MPOCTPAHCTBE Pa3/IMYHOIL
CJIOXHOCTH;

* YMEThb pelaTh 3a/1a4l METOIOM FreOMEeTPUYECKUX NPeobpasoBaHui.

IIpu amom yuawuecs donxcuoe:

* MOHMMAaTh CMBIC]I TEPMHHOB;

a) BoobpaskaeMble NOCTPOEHHUS;

6) MocTpoeHHst Ha MPOEKLIHOHHOM YEPTEXKe;

B) 3Tamnbl pelleHHUs 3afa4y Ha MOCTpOoeHHe (aHANH3, TOCTPOEHHE, 0-
Ka3aTeJbCTBO, MCCIe0BaHueE);

* YMeTh pellaTh OCHOBHbIE 33fla¥yH Ha MOCTPOEHHE B NMPOCTPAHCTBE
U IPUMEHSTH WX NPH PeIIeHNH 3a/1a¥ Ha I0Ka3aTebCTBO M BHIYHCIIEHHE;

* 03HAKOMMTBCS C pellleHHeM 3aflau MeTOJIOM reOMeTPHYECKHUX Npeol-
pa3oBaHMIA.

Koopaunarb! U BeXTopbl

(DaKYJ'leaTHBHbIﬁ KypC Aa€T BOSMOXKHOCTb yYallluMCH:

* yray6uTh, PacCIIMPUTh U CHCTEMaTH3MPOBATh CBEIEHUS O MPSIMO-
YrOJIbHOH CHUCTeMe KOODAMHAT U BEKTOPHOH anredpe;
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* yrayOuTh HABBIKH B IPUMEHEHHH KOOPAMHATHOTO M BEKTOPHOTO Me-
TO/IOB K PeIIeHHI0 CTEPEOMETPHYECKHX U MPHKJIAIHBIX 3a/1aY.
ITpu amom yuawguecs 0onicHb:
* 3HATh W MPABUJIBHO HCIIOIB30BAThH TEPMHHBI, CBA3aHHBIE C MIOHATHS-
MH TPAMOYTOJBHOI CHCTEMBI KOOPIHHAT ¥ BeKTOPHOI anrebphr;
* 3HaTh M YMeTb I0Ka3bIBATh OCHOBHbIE (DaKThI KOOPIMHATHON reOMeTpUH:
a) popMyJIBI PacCTOSTHHA MEXY IBYMS TOUKaMH;
6) dhopMyJibl KOOPAMHAT CEPeAHHBI OTPE3Ka;
B) BBIBOAMTH YPaBHEHHS IJIOCKOCTH, cepsl, NpsMoi;
* 03HAKOMMTBCS ¢ KOOP/IHHATHLIM METOZOM, YMeTb NPHMEHATD ero
K PeLIeHHIO CTePEOMETPHYECKUX 3a/1a4 PA3/IHYHBIX YPOBHEIl CI0KHOCTH;
* 03HAaKOMHTLCS C BEKTOPHBIM METOJOM H €ro IPHUMEHEHHsIMU K pellre-
HHIO CTEPEOMETPUYECKHX 3a/1ay.
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