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— =1 NPEAUCNOBUE ——

B noco6um npuBeseHbl 19 camocrosaTensHbIX pabor, oaHa
JNIONMOJIHUTEIbHAS caMocTosATe]bHAas pabora, 4 paborsl Ha mO-
BTOPeHHMe, 3 MATeMaTHYeCKUX AMKTAHTA U 4 KOHTPOJIbHBIE pa-
6orel. CamocTosTeNnbHBIEe paboThl o6o3nauensl 6ykBoii C ¢ coor-
BeTCTBYIOIAM HOMEPOM, JONOJHHUTEJbHAS CAMOCTOATEe/bHASA
pabora — Gyxsamu JIC, MaTemaTH4yecKue AMKTAaHTH — OyKBa-
mu MJI, a KouTpoJbHBIe paborsl — Gyksoit K.

OcHOBHAA 1eJb CAMOCTOATENbHBIX paboT — MOMOYL YUYHUTe-
JII0 OPraHM30BaTh AeATeJbHOCTh YYallHXCHA 10 PelIeHHI0 3a1a4
¢ y4eToM MX MHAMBHAYAJbHBIX 0COGEHHOCTE! M YyPOBHSA MOArO-
Tosku. Kpome Toro, camocrosaTeabHbIe paGoThl MOryT HMCIOJIb-
30BATHCA A TEKYIEero KOHTPOJIA YMEHH U HABLIKOB LIKOJIb-
HHKOB.

CamocrosATenbHble paboThl AaHBI B BOCbBMH BapHAHTAax.
B nepsoM M BTOPOM BapHaHTaX KaXXJ0oil paboThl NMpeaJaraioTcs
3ajjlaHMA, AJIA YCHEIIHOro pelleHUsA KOTOPLIX ydaluecsa M0JIK-
Hbl IPUMEHATh 3HAHUA Ha YPOBHE MMHUMAJIBHBIX TpeGOBaHMIA.

Tpernii 1 YeTBepTHIi BADHAHTHI COCTOAT M3 3a/a4 CpeiHero
YPOBHA CJOXKHOCTH. Pemenmne aTMX 3ajau npeaycMaTpuBaeT
YMeHHe pACNO3HABATH IIOHATHA B CTAHJAPTHBIX CHUTyalMAX,
NpUMeHeHHe 3HAHWI B CTAHAAPTHBLIX YCJIOBHMAX HJHM NPH He-
6ONBIIMX OTKJOHEHMAX OT HUX. 3a/la4M TPETBEro  YeTBepToro
BAPHAHTOB IO CJOXXHOCTH IIPUMEPHO COOTBETCTBYIOT OOJIBIIMH-
CTBY OCHOBHBIX 3a71au yuyeGHHKA.

ITaTeiit ¥ mwecTolt BapuaHTHl NpeAHa3HaYeHb! AJs HauboJiee
NOAroTOBJNEeHHBIX yuamuxcsa. [Ipu pemenun 3agay aTHX Bapm-
aHnToB Tpefyercsas yMeHHe NPHMEHATh 3HAHMA B YCJOXKHEHHBIX
CHTYAIlHAX, MMeTh JOCTATOYHO BBICOKHI YpOBeHb Ppa3BHTHA
BLIYMCJHUTENBHLIX HABLIKOB M HABLIKOB IIPOBEJIEeHHUSA TOMXKAECT-
BeHHBIX npeobpasoBanuii. Ilo ca0XKHOCTH 3TH 3aJa4M NpHUMep-
HO COOTBETCTBYIOT HauboJsiee TPYAHBIM M3 OCHOBHBIX M JOIOJ-
HUTeJbHBIX 3asa4 yuyeOHHKA.

CeapMoii 1 BOCHMOI BapMaHTHI COCTOAT M3 3aja4, NpH pe-
IIeHHH KOTOPLIX TpebyeTcA TBOpYECKOe NMpHMeHeHHe 3HAHWIA.
31ech NPUXOAUTCA AHAJIM3MPOBATH CJIOMKHBIE MeOMeTpHYeCKHe
CHTYallHH, CAMOCTOATEJIbHO OTKPbLIBAThL HOBBIe (DaKThl, ycTa-
HABJINBATh OTHOIEHHUA MEXAY HUMH. 3aady¥ M3 CeAbLMOro M
BOCBMOI'O BADHAHTOB MOr'yT GbITh JaHbl OTAENbHBIM yYallHMCS
rocJie BBINOJITHEHMSA MMM OCHOBHOM paboThl HapaBHe CO BCEMH
YHalluMHCA KJiacca B ocTaBllleecs BpeMA HJIH HCIIONIB30BATHCHA
B KavecTBe HeoOs3aTe/bHBIX 3ajJlaHMM AJIA AoMalnHeil paboTshi,
a TaKk)Xe Ha (paKkyJbTATHMBHBIX 3aHATHAX JUOO 3aHATHAX Ma-
TEeMATH4YeCKOr0 Kpy>KKa. Y4YHTeNl0 He cieayeT ob6A3aTesbHO
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BBINIOJIHATH C yYalllMMHCSA BCce 3aJlaHMA Ka)kaoil u3 pabGor. Ha-
JeeMcsA, 4YTO NpeAcTaBjJieHHble B nocobum paboTel NMO3BOJAT
yuuTe10 Ha Jiob6oM ypoke orobparte HeoOXxoaAMMbIe 3ajlaHUA B
3aBHCMMOCTH OT LEJIM YypoKa, HaJduuyusas y4uyeOHOro BpeMeHH,
YPOBHSA IMOATOTOBKHM y4YallMXCH.

PabGoTbl Ha MOBTOpPEHHME COCTABJIEHBI B YeThipeX BapHaHTaXx
IPUMEPHO OAMHAKOBOM cTeneHH cJ0XXHOCTH. OHH MO3BOJIAIOT
YYHUTENI0 KOMIUIEKCHO NOBTOPHUTH TeMbl 10—11 kiaccos. Kax-
aas pabora COCTOMT M3 HECKOJBKHX He0OJbLIIMX 3ajay HJIH
BOIIPOCOB PA3JIMYHOMN CTENeHH CJO0XHOCTH. JTO JaeT BO3MOXK-
HOCTh KaXXJIOMy YY€HHMKY IPOBEPHTH CBOM CHJIBI IO OTAEJb-
HBIM BONIPOCAM KypCca reOMeTPHMH H JIydllle NMOArOTOBHTBLCA K
BBIMIYCKHOMY 3K3aMeHY.

MaTremMaTHYeCKHe AUKTAHTHI NPeAHA3HAYAIOTCA IJIA CHCTe-
MATH3alHH TEOPEeTHYeCKHX 3HAHMM y4YalIMXCA U MOTYT Ipej-
IeCTBOBATL KOHTPOJIbHOM pabore. JIMKTAaHT cocTaBjieH H3
HefONBIIMX 3a/1a4 MO NPAMOMY NpHMeHeHHI0 Teopuu. Ilpn
MIPOBE/IeHUHN AUKTAHTA YYEHHK JOJI)KEeH B TeYeHHe HeCKOJbKHX
MHMHYT OTBETHTh HA BOIIPOC MJIM PEIlMTh 3aJa4dy, NpeiJIoXKeH-
Hylo yuureneM. HeobGxoaumoe aas oTBera BpeMsl peryjaupy-
eT Y4YUTeJb B 3aBHCHMOCTH OT CJIOKHOCTH BOIpoca M IOA-
roToBJIEHHOCTH KJacca. Ha rakyio paGoTy MOKHO OTBeCTH
30—35 mMuH, mocJje 4ero y4uTeJb BMECTe C KJIACCOM IIpOBepAeT
OTBeThl YYAIHUXCH, AHAJIM3UDPYeT AonylleHHble omnbku. OH
caM pellIMT, KaKue 3a/lauM JIaTh B BHJIe TEKCTA, a KaKue — C
HCIIOJIL30BAHHMEM 4YepTeka. YUHUTeNb TAK)Ke 110 CBOEeMY YCMOT-
PeHMIO MOXKeT NpeAJaraTh He BCe BONPOCHI AMKTAHTA, & TOJbLKO
MX 4YacTb. 3aJlaHUA MaTeMATHYECKHX AMKTAHTOB MOryT ObITh
HMCIIOJIb30BaHbl KaK HAbOp AONOJHHUTENbHBIX BOIIPOCOB HA 9K3a-
MeHe M0 reoMeTpHH.

KonTposbHble paGoThl COCTaBJIeHBI B YeThIpeX BapHaHTaXx.
OHM npeaHa3Ha4YeHbl AJIA NPOBEJEHHA HMTOINOBBIX NPOBEPOK
3HAHUM MO KaXKA0M M3 Tpex TeM yuyeOHHMKA M IO BCEMY KypcCy
reomeTpuH. Cl0XXHOCTh BCeX BaApHMAHTOB paboT nmpuMepHO oam-
HakoBa. B kaxzom BapuaHTe MMeloTcs Gosiee cloXKHBIe 3aja-
4YH, OTMe4YeHHble 3HAKOM *. OmeHKa BbICTABJIAETCA YYeHHKAM
TOJIBKO 32 OCHOBHYIO YacTh paboThl, a y4€eHHKH, PellIuBIINe 10-
MOJIHUTEJIbHYIO 3ajady, MOIYT NOJYYHMTh BTOPYIO OLIEHKY 3a
pabory.

B KoHUe nmocob6usa AaHLI OTBEThl KO BCEM CAMOCTOATEJIbHBIM
paboram, pa6oraM Ha NOBTOpPEeHHMEe M K KOHTPOJbLHLIM paboram.
K nauGosee C/IOKHBIM 3aJJaHMAM NpPHBEAEHbHl YKAa3aHHA HJIH
pemenus. [Ipeasno)xeHHble pemeHusi, padyMeeTcs, He SABJSAIOT-
CA €JMHCTBEHHO BO3MOYXHBLIMH.

Asmop



I | E——
—— CAMOCTOSTENIbHLIE PABOTbI —

Bapuanr 1

c-1

1. Ky6 ABCDA,B,C,D, nomemneH B
OPAMOYTOJIBHYIO CHCTEMY KOODAH-
Har (puc. 1), A (2; -2; 0).

1) Haiiaure KoOpAHMHATBI  Bcex
OCTAJBHBIX BepIIMH Kyba.

2) HaiiauTe KOODAMHATHI BEKTO-
poB OD, OC,, OM wu pa3jnoxuTe UX
mo BeKTopawm i, j u k.

2. JlaHbI BEKTOPHI a {2; -1; 3},
b{-3;2; 1) u ¢{-10; 6; —4}. By-
AVT JIM KOJUIMHEAPHBIMH BEKTOPbI
a-bwuc?

Cc-2
1. Janm aBa Bektopa a {-2; 1; -1} u b {1; -3; 2}. Haiiaure

|a+2b| u|a|+|25|
2. B rtpeyrosnsamke ABC BM — meauana, A (-1; 2; 2),
B (2; -2; -6), M (1; 1; -1).
1) Haitaure koopamuaTel Touku C.
2) Haiigure aauny CTOPOHbI BC.

3) Paanoxkure Bektop BC no BekTopam i, fﬂ k.

Cc-3

1. Pe6pa npaBuasnoro rerpasapa DABC pasuul a, K — cepe-
nuag_?c. Haiigure:
1) DA - AK;
2) DA .- BC.

2. B ky6e ABCDA,B,C,D, touka M — nenrtp rpaau DD,C,C.
Rami. yIroJi, OCTPbIi, IPAMOM MJIHM TYIOH, MEeXX/1y BeKTopa-

Mu AM n B_D:?



c—4

/

. |la|=v2, |b|=1, ab = 135°. Haitaure yron Mexay BeKTO-

1
pauu5+5n5—25.

2. B rerpasape DABC ocHOBaHHMEM CJYXHUT paBHOOeApPEHHBIN
TpeyroasHUK ABC, AB = AC, ZDAC = ZDAB. Ucnoasaysa
BEeKTOpPbI, AoKaxkuTe, uro AD 1| BC.

C-5

1. Haiiaure KOOpAMHATHI TOYEK, B KOTOPbIE MEPEXOAHUT TOYKA

A (100; 200; 1) npu:

a) LEeHTPAJbHONH CHMMMETPHHM OTHOCHTEJIbHO Hadaja Koop-
JAWHAT;

6) 3epKaJIbHONH CHMMETDPHHM OTHOCHTEJBLHO ILIOCKOCTH xOy.

2. Jloka)kxuTe, 4TO NpH ABHMKEHHH TPEYroJbHHMK oTOoOpa)ka-

eTCs Ha paBHBIN €My TpPeyroJibHHK.

C-6

1.

Jloka>kuTe, YTO NPH ABHIKEHHUM NpAMas, NeprneHAHuKyaap-
Has IUJIOCKOCTH, oTobpajkaeTcs Ha NPAMYIO, NEepHeHAHuKY-
JAPHYIO IJIOCKOCTH.

. Hcxoasa u3 gokasaHHOro B 3ajaue 1, AOKaXXHuTe, 4YTO eCJIn

OflHA M3 JABYX MNapaUleJIbHbIX NPAMBIX NEePHeHAMKYJIAPHA
IJIOCKOCTH, TO M APYyras NeprneHAMKYJIAPHA 3TOM IJIOCKO-
CTH.

Cc-7

. Yepes obfpasynouyio HHJIHHAPA IPOBEAEHO ABa CeYeHHs, U3

KOTOPBIX OJIHO OCeBOe C IUIOIAAbI0, PaBHOM S. Yroy Mexay
IUIOCKOCTAMHM cedyeHHMii paBeH 30°. Haiigure niomaas BTO-
poro ceueHus.

. B npaBUJBHYIO TPeyroJbHyi0 NPH3MY BIHCAH IMJIMHAPD.

HaitauTe niomaas ero noBepxHOCTH, €CJIM CTOPOHA OCHOBA-
HUA NPU3MbI paBHA 243, a BhicoTa 3.

c-8

1.

B koHyce yepes ero BepUIMHY IPOBEeAEHA IJIOCKOCTh, Ilepe-
ceKalomas OCHOBAHHE IO XOpAe AJMHOM 4, CTArMBalolei
ayry B 90°, HaubGonpmuii yroa Mexay o6pa3yioliMMHU KOHY-
ca paseH 60°, Haligure naomaas 60K0OBOM IIOBEPXHOCTH KO-
Hyca.

. JIMMHBI OKPY’KHOCTEHl OCHOBAHMI yCEYEHHOro KOHyCa pasB-

Hbl 4 1 10n. Beicora KoHyca paBHa 4. Haiiaure nuomans
[IOBEPXHOCTH YCEYeHHOro KOHyca.
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c-9

1. IIpAaMOyroJibHbIN TPEyroJbHMK C KaATeTaMH, PaBHbIMH 3 H
4, Bpamaercs BOKDPYr NPAMOM, cojeprKalled IUIOTeHy3y.
Haiiaure miaomaab NOBEPXHOCTH TeJla BpallleHHs.

2. B npaBuJbHOM TPeyroJibHOH NUpaMmuje CTOPOHA OCHOBaHMA
paBHa @, a G0KOBBIe I'PAHM HAKJOHEHbl K ILJIOCKOCTH OCHO-
BaHua nox yryom 45°. Haliaure nuomans 60KoBoi nosepx-
HOCTH BIIMCAHHOI'O B MUPaAMHJy KOHYyca.

c-10

1. Touxa A (0; v2; V5) nexur ua chepe c nuearpom O (3; 0; 0).
a) Hanummure ypaBHeHue cdepsl.

6) IIpunajgnexxar M 210 cepe TOYKH C KOOPAMHATAMH
(5; 0; 2V3); (4; -1; 0)?

2. BepmmHBI NPAMOYTOJIBHOIO TPEYroJibHMKAa ¢ KareraMu 15 u
V351 nexxar ua codepe. Haiinure paauyc chepsnl, ecau pac-
CTOSIHHE OT LeHTpa cdepsl A0 IJIOCKOCTH TPeyroJILHMKAa
paBHO 5.

C-11

1. JImausa nepeceyeHusi cepsl M ILIOCKOCTH, YAAJEHHOH OT
nenTpa cdepnl Ha 8, umeer AauHy 12rx. Haitiaure nuomans
NOBepXHOCTH cdepsl.

2. IInockocTs nmepecekaer wmap. Jluamerp, npoBeAeHHBIN B 0]-
HY M3 TOYeK JIMHMM IepeceyeHHUs, COCTABJAET C ILJIOCKO-
cThi0 yron B 45°. HaliauTe niaomaabs cedeHUs, eCJH AMa-

MeTp mapa paseH 4v/3.

C-12

1. B npasnabHOl TpeyrosbHO NUpaMuie CTOPOHA OCHOBAHUA
paBHa 3, a 6oxkoBble pebpa HAKJIOHEHbl K OCHOBAHHMIO I10]
yraom 60°. Haitaure paanyc onMcaHHON BOKPYr NHPaMHALI
chepsl.

2. B npaBuJIbHYIO YeTHIPEXYyroJbHYIO IPH3My BlucaHa cdepa.

HMTe OTHOINeHMe IUIOIIAAN MOJHON NOBEePXHOCTH IIPHU3-

MBI K miomaau coepsl.



C-13

:

HamepeHns nNpAMOYroJbHOrO napajuiesenunesa OTHOCATCH
kak 2 :3:4. [luaronans napautejenuneaa paBHa +29.
HaiiguTe ero o6bem.

OcHOBaHHMEM INPAMOH INPHU3MBI CJHYXHT NIPAMOYIOJBbHBINH
TpeyroJbHHUK ¢ yriom 30°. Paccrosumne or 6okoBoro pebpa,
MIPOXOAAIIEro Yepe3 BepIIMHY IPAMOro yrJja, A0 INpPOTHBO-
Jexameil 60koBoil rpaHm paBHO GokoBomy pebpy m pag-
Ho 6. Haiigute 06’beM NpPHU3MBI.

C-14

1.

OcHOBaHUEM NPAMOI NPH3MbI CHYIKHUT TPEYroJbHHUK CO CTO-

ponamu 10, 10 u 12. Yepesa 661bImIyI0 CTOPOHY HHIKHEro
OCHOBAHHMSA U CEPeMHY IIPOTHBONOJIOXkKHOTO 60KOBOrO pebpa
OpoBefieHa IJIOCKOCTH noA yriom 60° K niockocTH OCHOBA-
HuA. Halaure o6peM npuamsl.

Ceuenue HMJIMHAPA, NapajleIbHOE ero OCH, OTCeKaeT OT
OKPYXHOCTH ocHoBaHusA Ayry B 120°. Paamyc ocHOBaHMA
OUJIMHAPaA paBeH R, a yros MeXAay AMATOHAJIBLIO CEYeHHUS M
ocsio nuauHApa paBeH 30°. Haiigure o6beM uuiamuHApa.

C-15

1.

OcHOBaHHEM HAKJIOHHOM IIPM3Mbl CJYKHUT [paBHUJIbHBINH
TpeyroJbHHUK. OzHa 13 GOKOBBIX IrpaHeil siBifeTcs pomGom
c AvaroHassiMu, paBHbiMu 6 1 8. BokoBuie pe6pa HaKJIOHe-
Hbl K OCHOBaHMIO noj yriaom 60°. Haitaure o6'beM npu3Msbl.
B naksonHoM napasutenenunese ABCDA,B,C,D, 6oxoBoe
pebpo paBHo 10. Paccroaana mexxay pebpom AA, u pebpa-
mu BB, u DD, cooTBeTCTBeHHO paBHbI 5 u 12, a paccTosHue
mexay AA, u CC, pasro 13. Haitaure o6beM napasienenu-
neaa.

C-16

3

2.

B npaBunbHOI TpeyroJibHO#M NUpaMuje BbICOTA OCHOBAHHUSA
paBHa h, 6oxkoBble pefpa HAKJIOHEHBI K OCHOBAHHUIO MOJ yr-
aom o. Haiigutre o6bemM nmupaMuasl.

OcHoBanuem nupamuasl MABCD caysxut pom6 co cropo-
HO#i a m ocTpeiM yriioM A, paBHbIM 0. Bokosoe pe6po MB
NepneHANKYJIAPHO K IJIOCKOCTH OCHOBaHMA, a rpann MAD
u MDC nakioHeHbl K Hemy noj yriaom . Haiigure o6bem
MAPaAMHABI.



C-17

1. Yepes BepmIMHY KOHyCa IpOBeJleHA ILJIOCKOCTb IOJ yr-
som 60° K NJIOCKOCTH OCHOBaHHMA, NepeceKamwllnas OCHOBA-
HHe Mo Xopjae, craruBawpiei ayry B 60°. Beicora konyca
paBHa 4v3. Haiizure o6beM KoHyca.

2. B npaBMJBHYIO YeThIPEXYroJIbHYI0 NMHPAMHAY BIHCAH KO-
ayc. Haiiaure oTHOomeHne 06'b€eMOB KOHyCA U NMHUPAMHUJBI.

c-18

1. CTopoHBl OCHOBAHMH NPAaBHJIBHON 4YeThIPEXYroJIbHON yce-
yeHHO# nupaMuabl paBHB 6v2 m 42, Inomans amaro-
HaJbHOro ceueHusi papua 90. Haiiaure o6beM nupamMuzabl.

2. Pagmycbl OCHOBaHMif yCe4eHHOro KOHYCA OTHOCATCA Kak
1 : 3. O6pasyomasn KOHyca paBHa 4 U COCTaABJIAET C IJIOCKO-
cThi0 ocHOBaHuA yroa B 60°. Hallaure o6beM KoHyca.

c-19
1. IInomaxas nmoBepxHOCTH noJsyiapa pasHa 48n. Haiiaure ero
obbem.

2. B Konyc, oceBoe ceYeHHe KOTOPOro NpaBMJIbHBIN TPeyroJb-
HHUK, BnucaH map. Halaure orHOmeHne ux ob6beMoB.

AC

1. Hanummre ypaBHeHHe ILIOCKOCTH, NPOXOAALILEH Yyepe3 TOYKY
M (2; - 1; 3) n napauiesIbHO#M IUIOCKOoCTH 2x — 3y + 2 — 4 = 0.

2. Haitaure yron mexay miaockoctsiMu 2x +y—-2+1=0 u
x-2y+3z2-2=0.
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Bapuanr 2

—— -y —

c-1

1.

2.

Ky6 ABCDA,B,C,D, nomMemeH B
OPAMOYTrOJILHYIO CHCTEMY KOOpAM-
Hat (puc. 2), C (-2; 4; 0).
1) HaiiauTe KOOpPAMHATH BcCeX
OCTAJIBHBIX BepHmIHH Ky0a.
2) Haﬁnu're KOOPAMHATH BEKTO-

poB ocC, OB, H OK M pa3sioxkuTe
HX IO BEeKTOpaM i. ] M k.
Jasbl  BeKTOpHI a {-1; 3; -2},

b{2; -1; 3) u p {-3; -1; -4}. By-
AYT JH KOJUIHHeapHBIMH BeKTOPDbI

a+2bup?

Cc-2

. JJaHN aBa BeKTOpa m {-2; 1; -1} u r;{l; 3; 2). HaitauTe

2m - n|n |2m|-|n|.
napasuiesorpaMmMe ABCD pauaroHaau mnepeceKalTCcs B
Touke O, A (1; 3; -1), B (-2; 1; 0), O (0; 1,5; 0).
1) Hatigure xoopauHatm BepwuuH C u D
2) Haifigure anuny CTOPOHI BC.

3) PaanoxuTte BeKTOD AD no BEeKTOpaM i, ;u k.

c-3

1.

B npaBnabHON ueThipexyrosbHOi nupamuge MABCD Bce
pebpa paBum a. Haitaure:

1) MA - AC;
2) MA .- DB.

. B xy6e ABCDA,B,C,D, rouka K — nentp rpauu AA,B,B.

Kako# ot yrox, ocrpuﬁ npauoﬁ HJIM Tyno#, MeXXAy BeKTopa-
MH A,C u KD?

c—4

2.

e
. la|= |b| =1, ab = 120°. Haitaure yroa Mexay BeKTOpa-
Mua-bna+2b.
B napannenenunene ABCDA,B,C,D, ocCHOBAHHEM CJYXKHT

pom6 ABCD, LA,AD = LA, AB chonbay.ﬂ BEeKTOPbI, [0O-
Kaxure, uro BD J. AA,.

"



c-5

1. HaiiaguTe KOOPpAMHATHI TOYEK, B KOTOPbIE€ NEPEXOJAHUT TOUKA
B (0,01; 0,02; -1) npmu:
a) oceBOl CHMMETPHMHM OTHOCHTeJbHO ocu 0Oz;
6) napajuesJbHOM nepeHoce Ha BexkTop p {0,09; 0,08; 1}.
2. JlokaxxuTe, 4TO NPH ABHXKEHHH yroJ orobparkaeTrcsa Ha pas-
HBI eMy yroJ.
C-6
1. Jloka>kuTe, YTO NPH ABHIKEHHMH ILIOCKOCTh, INEpPNeHAHKY-

NApHAsA NPAMOi, orobparkaeTcA HA IJIOCKOCTb, MepIeHIH-
KYJAPHYIO NPAMOIA.

. Hcxoas M3 nokasaHHOro B 3ajave 1, JOKa)kuTe, YTO €CJH

O/lHA M3 [BYX NapaJuleJbHbIX IJIOCKOCTe! NeprneHaAnKyasap-
Ha NpAMOii, TO U ApPyras IJIOCKOCTb NEePNeHANKYJIAPHA 3TOM
npaAMO.

c-7

. Yepes obpasyouyo QUINHAPA IPOBEAEHO ABA CEYEHUs, U3

KOTOPBIX OAHO oceBoe. Ilnomanes MeHBIIEro U3 CeYeHHH
paBHa Q. Yros MeXay IJIOCKOCTAMH cedyeHHii paseH 60°.
Haiigure niomaas oCeBOro ceyeHus.

BoKpyr mnpaBMJbHON TPEYroJbHOM IPH3MBI ONHMCaH
ouaueAp. Hajiaure maomaak NDOBEPXHOCTH LHMJHHAPA,
ecJM BBICOTA NPHU3MLI paBHa 4, a BBICOTA OCHOBaHMA
npu3Mmsl 6.

Cc-8

. ‘-Iepea BEPIIHHY KOHYCa MpoBeJieHa IIJIOCKOCTh, IlepeceKar-

mas OCHOBaHHMe IO XOpje, AJMHA KOTOpOi paBHa m. Yroa
MexxAy o0pasyolmMMH B CeUYeHHH NpsAMOi, a HanbGoabIIuii
yroa Mmexxay obpasywmuMmu KoHyca paBeH 120°. Haiiaure
mromans 60koBOM MOBEPXHOCTH KOHYycCA.

HaiiauTe paguychl OCHOBAHMA YCEYEHHOrO KOHYCA, €CJIH ero
60!(0!!588 noepepxHoctsh pasHa 208n, o6pasyomasn 13, a Bbi-
cora 5.
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c-9

PaBHOOEApPEHHbII TpPeyroJbHHUK, Yy KOTOpPOro OCHOBaHMUe
paBHO 43, a yron npu Bepmune 120°, Bpamaercsi BOKpyr
npaAMoii, coaepkamei ocHopanue. Haiaure naomans no-
BEpXHOCTH TeJla BpallleHHd.

BOoKpyr npaBHJIBHOI TpPeyroJbHOH INHpPaMHALI OIMCaH
konyc. Hailigure niowmajns 60K0OBOIl NMOBEPXHOCTH KOHyca,
ecJM CTOPOHA OCHOBAaHHA NHpPAaMHAbl paBHa a, a GOKOBbIe
pe6pa HaKJOHeHbl K OCHOBaHMIO noa yrjom 30°.

c-10

1.

Ilentp cdepnl nmeer koopaunatel (0; 0; 4). Chepa npoxo-
AMT 4Yepe3 Touky (2vV2; 0; 5).

1) Hanumure ypasHeHue chephbl.

2) Ilpunagnexatr Ju cdepe TOYKH C KOOPAMHATAMH
(3; 1; 5), (0; V5; 6)?

Bce cTopoHbl KBagpaTa kKacalwTtcs chepsl. JIuaronans KBaja-
para pasHa 10V2. Haiinure paauyc chepsl, ecam paccTos-
HHe OT lleHTpa cdepbl A0 NJOCKOCTH KBajapaTta paBHO 12.

c-1n

1.

2‘

CeueHne mapa NJOCKOCTBIO, YAAJEHHOH OT €ro LeHTpa Ha
12, umeer miomaas 25n. OnpeaesuTe IJIOLAAL [10BEPXHO-
CTH IuAapa.

Ilnockocts nepecekaer coepy. Iuamerp cdepsl, nposejseH-
Hlﬂﬁ B OJHY H3 TOYeK JIMHHHH nepeceueHuds, MMeeT JIJHHY
42 u cocraBaseT ¢ MIOCKOCTbIO yroa B 45°. Haiaure nau-
HY JIMHMHM IlepeceyeHUd.

C-12

l.

B npaBuabHOM TpeyrosbHO#N nUpaMHe CTOPOHA OCHOBAHUSA
paBHa 4, a GoOKOBble rpaHM HAKJOHEHbI K OCHOBAHHMIO MO
yraom 60°. Haiiaure paamyc BNIMCAHHOM B 3Ty INUPaMHAY

chepsl.

. B npaBuabHOli YeThIpexyrosbHO# NpU3Me CTOPOHA OCHOBA-

HuA paBHa 2, a GokoBoe pebpo 2J/2. HafiauTe nuomaab omnm-
CAHHON OKOJIO Npu3Mbl cdepsol.

13



C-13

1.

CTOpOHBI OCHOBAHUI M AMATOHAJB NPAMOYIOJBHOIO napaJ-
Jenenuneaa orHocArcAa Kak 1 : 2 : 3. Ilainaa 6okoBoro pe6-
pa paBHa 4. Haiiaure o6bem napaJiesenuneza.

. B ocHOBaHMM NpAMON NPH3MbI JEXHT paBHOOeJApeHHbIN

OpPAMOYTOJIbHBIN TpeyrojabHUK. Jluarosans Goasmeit 6oko-
BOii rpanu paBHa 12 u cocTasisieT ¢ IJIOCKOCTHIO OCHOBAHUA
yroa B 45°. Haitnure o6’beM Npu3MbI.

cC-14

1.

OcnoBannem npsimoit npuamsl ABCA;B,C, cayXHUT Tpe-
yroasHuK ABC, y xoroporo AB = BC =10, ZABC = 30°.
Yepea pebpo AA, npoBejeHa IUJIOCKOCTh, IepPHeHAMKY-
aapuas Kk rpaiu CC,B,B. JluaroHajb Ce4eHHs COCTaBJIA-
eT C IUJIOCKOCThIO OcHOBaHHs yroa B 45°. Haiiaure o6bem
NPHU3MBI.

. nJIOCKOCTb, nmapa’jijieJibHaaA OCH IIHJIHHApA, OTCTOHT OT Hee

Ha paccrosiHHe, paBHoe 15. Jlmaronaas nosy4ymBuierocs ce-
yenus paBHa 20, a paauyc ocHoBaHua nmuamuaapa 17. Haii-
AuTe of6’beM IHJIMHApPA.

C-15

)

OcHOoBaHMEM HAKJIOHHOIO napaJsulejenuineja cayuT pomb,
OJHA M3 AMaroHaJjeil koroporo paBHa 6. [[maronaab oxHOM
u3 OOKOBBIX rpaHeii paBHa 53 u mnepneHAMKYJASpHA K
ILJIOCKOCTH OCHOBaHMA. BokoBble pefpa HAKJIOHEHBI K ILJIOC-
KOCTH ocHOBaHMA noxa yriaoMm 60°. Haiinure o6bem napasie-
Jenumneaa.

. B HaksoHHOI TpeyroasHOii npuame ABCA,B,C, 6okoBoe

peGpo paBHo 10, paccroaaus or pebpa AA, no pebep CC, n
BB, paBHll 13, a paccTosHHe oT AA, 10 NPOTHBOJIeKALIeM
6okoBoii rpann 5. Haiiaure o6'beM NpHU3MBEI.

C-16

3:

B npaBuibHON 4YeTHIPEXYroJibHOM NHpPaMHAEe AHArOHAJIb
ocHOBaHMA paBHa d. BokoBble rpaHN HAKJOHEHBI K OCHOBA-
HHMIO nox yriaom o. Halaure o6’beM mupaMHABI.

. OcnoBanuem nupamuasi DABC cny:uT paBHOGeApeHHBIH

TpeyronsHuKk ABC, AB = BC =a, ZABC = a. Pebpo BD
NeprneHANKYIAPHO K IJIOCKOCTH OCHOBaHMs, a rpaHs ADC
cocraBaser ¢ HuM yroa . Haiigure o6beM nupaMuisi.
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c-17

1. Yepes BeplLIMHY KOHyCa NpOBeJleHa MJIOCKOCThb, MepeceKalo-
mas OKPY>XHOCTb OCHOBAHMUA 110 XOpJe, PABHOM 6vV3 u crs-
ruBaoweit ayry B 120°, IlnockocTs cocTaBaseT ¢ IJOCKO-
CTBIO OCHOBaHUA yroJ B 45°. Haiiaure o6bemM KoHyca.

2. Bokpyr npaBMJIbHON 4YeThIPEXYroJIbHONH MUpPaMHAbLI ONMUCAH
koHyc. Haiigure oTHOIIeHHe 06 beMOB KOHYCA U TUPAMHM/IbI.

1. CropoHbl OCHOBAHMH NPAaBHJbLHON TPEyroJbHOM yCeYyeHHOMN

nupaMuabl paBabl 83 u 4V3. [nomwaas ceuenus, NIPOXOaA-
miero yepe3 60koBoe pebpo nupaMuabl U CepeAHHY NPOTHBO-
MOJIOXKHOM CTOPOHBI OCHOBaHMA, paBHa 54. Haiaure obbem
NHUPaMHUJbI.

2. BnicoTa yceueHHOro KoHyca paBHa 9, a AMAaroHaJjJb OCEBOI'0
ceuenusn 13. Paauycel ocHoBaHMH oTHocATca Kak 1 : 2.
Haiiaure o6beM KoOHyca.

C-19
1. O6bem mapa paBeH :—;:—23-’5 Haiiaure miomiagb nNoBepxXHOCTH
noJjymapa.

2. Bokpyr KoHyca, Yy KOTOPOI'O OCEeBbIM CeYeHHEeM CJYKHUT Ipa-
BHJIbHBIH TPeyroJbHHK, onucaH map. Haitaure oTHomeHue
ux ob6bemoB.

ac

1. Maue1r Touku A (2; m;-1) u B(1; 2; m) ¥ IUIOCKOCTH
2x -3y +2-1=0. Ilpy KakoM 3HAYEHMH M ITA ILJIOC-
KOCTh napaJulesqbHa npamoin AB?

2. Haitgure yron wMexay mnpaMoit AB ¥ IUIOCKOCTBIO
2x -2y +2-3=0,ecan A (-1; 2; 1) u B (2; -1; -2).






Bapuanr 3

Cc-1
1. Terpasap DABC nomeieH B IPAMOYTOJbHYIO CHCTEMY KO-

opauHar (puc. 3), LACB=90°, ZBAC =30°, AB=10,
DB 1 ABC, nnockocts ADC cocrasisfeT ¢ IUJIOCKOCTbIO
ABC yroa B 60°.

1) Hafiaure KOOPAMHATHLI BEePIIMH TeTpasapa.

2) Haitaure koopauHaThl BekTopa CM, rae M — Touka ne-
peceueHHs MeJHaH TPEYroJbHUKAa ADB, u pasJjlo}KHuTe 3TOT

BEKTOp IO BeKTopaMm i, j u k.

Puc. 3

2. B npocrpancTBe 3ajaHbl uyeTbipe Toukun A, B, C u O, npu-

qem OA {1; -1; 2), OB {3; -2; 4} m oC {5; —3; 6). Jlexar
Jau TouKHM A, B u C Ha ogHON npAmoi?

cC-2

1.

Han pasHOGeapennsiit TtpeyrosbHuk ABC (AC =CB),
A (1; -2; 1), B (3; 2; —3). Bepminna C JIe>KUT Ha OCH OPAH-
Hat. Hadfiaure niomans Tpeyronsanka ABC.

2. BekTtop a COHANpAaBJIEeH C BEKTOPOM b {-2; 2; 1). Haitaure
KOODJMHATHI BeKTOpa @, ecau |a|= 12.

c-3

1. B npsaMom napamnenenuneae ABCDA,B,C,D, Bce pebpa
PaBHH a, _é.BAD = 60°. Haitaure:
1) C_._Q - AC;
2) B,D- AC.

2. Toukn A (1;1; 5), B (4; 7; 5), C (8; 5; 5), D (5; - 1; 5)

ABJAAIOTCA BepmuHAMM npsimoyroabHuka ABCD. Haii-

AuTe OGONBIIMA Yron MekAy AMArOHAJAMM NPAMOYIOJb-
HUKA.
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c—4

1

B rerpasape BACD £ZBDC = /BDA = ZDCA = £90°, BC = 3,
AC = 4. Haiiaure cymmy AB - AC + BC - BA + CA - CB.

2. B npsamoit TpeyroabHoit npusme ABCA,B,C, ocHOBaHHeM

CJHYKHT paBHOGenpeHHBbI TpeyroibHMKk ABC, AC=CB=a,
LZACB=120° AA,=a, E u F — cepeiuHbl COOTBETCTBEHHO
pe6ep CA u BB,. Haiigure:

1) anuny EF;

2) yroa mexay npambeiMu EF u AA,.

Cc-5

l.

a) Hokaxkurte, utro Touku A (1;2;3) u B (-1; -2; - 3)
CHMMEeTPHMYHBI OTHOCHTEJILHO HAUYAJIa KOOPAMHAT.

6) Iokaxkxmre, uro Touku B (3; —4; 5) u C (3; 4; 5) cum-
MeTPHYHbBI OTHOCHTEJbHO ILJIOCKOCTH Ox2z.

. HOR&JKHTE. 4YTO INPpH ABHXXeHHH nzyrpannuﬁ yrouJ OTOGDB-

JKaeTCs Ha paBHBIN eMy ABYIrpPaHHBIH yroJ.

C-6

. Jloka)kuTe, 4TO NMpsAMasi, CoOAiep>Kallas BbICOTY NPaBUJILHOM

YeThIPeXyroJbHOM NMUpPaAMHAbI, ABJSAETCA €€ OChbI0 CHMMeT-
pHH.

. Hexons m3 nokasaHHoOro B 3agade 1, gokaxkure, uro jioboe

ceyeHHe NMPAaBHJIBLHON YeThIPeXYyroJIbHOH MUpaMHALI, coaep-
)Kallee ee BLICOTY, ABJIAeTCA paBHOGeAPDeHHBIM TPEYTOJbHHU-
KOM.

c-7

1

Jduaronans paspepTKu GOKOBOI MOBEPXHOCTH NMMJIHHAPA CO-
CTaBJIAET CO CTOPOHON OCHOBaHMA pa3BepTKH yroa ¢. Haii-
AUTE yroJ MexXAy AHAroHAJILI0 OCeBOr'o CeYeHMA IMJIHHApPA
H MJIOCKOCTBIO OCHOBAHMA.

. CropoHa 0oCHOBaHMA NpPaBMJbHON YeTHIPEXYroJIbHONH NMUpa-

muabl paBHa 10, GoxkoBble rpaHM HAKJIOHEHBI K OCHOBa-
HHI0O mox yriaom 60°. B aty nupaMuay BOHCaH IMJHHAD,
O/IHO OCHOBAHHE KOTOPOTrO JIe}KUT B MJIOCKOCTH OCHOBAHHUSA
NUpaMHABI, & OKPY>KHOCTh BepXHEro OCHOBAHHSA KacaeTcs
60okoBO# moBepxHocTH nupamuabl. Haiiaure niaomans 6o-
KOBOM 2nonepxnoc‘m NHUJIHMHAPA, €CJH PAaAHyC OCHOBAHHUSHA
paBeH 2,
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c-8

1.

IlenTpanbHbIi yrosl B padBepTke GOKOBOi MOBEPXHOCTH KO-
uyca pasen 120°. ILromazae GOKOBOM NMOBEPXHOCTH DaBHA
12r. Hafigure IJIOLIAAbL OCEBOr0 Ce4eHUA KOHyca.
O6pasyiomas yCe4eHHOro KOHyca paBHA L u cocraBaser ¢
[LUIOCKOCTBIO OCHOBAHHMA yroJ . Jluarosajib ero oceBoro ce-
yeHMs NepHeHAMKYJApHa obpasyioweii. Halanre niaomans
60KOBOI MOBEPXHOCTH KOHYycAa.

c-9

10

B npamoyroabHoii Tpanenuu ABCD (BC n AD — ocHoBa-
aua) ZBAD =90°, BC = AB =a, AD = 2a. Haiigure no-
maap NOBEePXHOCTH TeJa, 0o6pasoBaHHOrO MpH BpallleHHH
aTOil TpamenMM BOKDYr NpPSAMOM, coaep)kalleii OCHOBaHUe
rpanenun AD.

B ocHoBammH nupamMuabl DABC nexxutr paBHOOeApeHHBIMH
TpeyroasHUK ABC, y koroporo AC = AB =a, ZBAC = o.
Bokpyr nupamMHAbl onucaH KoHyc. Haiiaure niomanb ero
60koBOM moBepxHocTH, ecau LDAC = .

c-10

s

CocraBbTe ypaBHeHHe cdephl, paguyc KOTOpPOi paBeH 2, ec-
JIA M3BECTHO, YTO LEHTP cdepnl JIeXKUT B niaockoctu x0Oz, a

c‘:uia chepa NpoXoAMT 4Yepe3d HAYaJO KOODAMHAT H TOUYKY
(1; 1; 0).

. Cropona pomba pasHa a, ocTpuiii yroa B pombe o. Bece cro-

PoHBLI pomba Kacaiorca mapa, miowank GoJsiblIero Kpyra

na s
KOTOpOro pasHa _B_ Haitaurte paccToaHHe OT LieHTpa lia-

pa a0 naockoctu pomba.

c-1n

1.

Ceuenus mapa AByMA napasjieIbHBIMH ILIOCKOCTAMM, MEX-
AY KOTOPBIMH JIEKHUT ULEHTp liapa, HMewT miaomaau 144n u
25n. Haiiaure miomaabs NOBEPXHOCTH IlAapa, €CJIM PaccTos-
HUe MeXJy napajjejbHBIMH ILJIOCKOCTAMH paBHO 17.

. Yepea Touky, He Jekamyio Ha cdepe, NIPOBeAEHbI ABE MJIOC-

KOCTH, Kacawmuecs chepbl. Haliiure pacCToOAsHHE OT LEHT-
Pa cepnl 0 JHHMU NepecedyeHUs IJIOCKOCTEMN, eCJaH yroJ
MexAy naockoctaMH paBeH 60°, a miomaas chepnl 32x.
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C-12

1.

B ocHOBaHMH InmUpaMHbl JI€XKHT TpeyroJibHUK, OoJHa M3 CTO-
POH KOTOpOro paBHa 4, a NpOTHBOJIeXKAILNUN eH yros pa-
BeH 30°. BokoBbie pe6pa nupamuasl paBHbl 5. Haliaure pac-
CTOSIHME OT LIEHTPa ONMCAHHOI'O OKOJIO MUPAMMALI 1Iapa /o
IJIOCKOCTH OCHOBAHMA,

B ocHOBaHMHM npsAMOro mnapaJuiejienumnena JexXuT pomb c
OCTPBIM yrJjoMm o. B aror napassenenunes BnMcaH map.
Haiiaure yroa Mexxay GoJsiblei AUaAroHaJbio rmapaJJiesienu-
nega M MNJOCKOCThHK OCHOBaAHMWA.

C-13

1.

OcHOBaHMEM MNPAMOYToJBLHOIO Iapasulesiernunesa CIHyXHUT
kBajgpar. Jluaronans napajenenunega paBHa d M COCTaB-
nsier ¢ 6okoBoit rpaHbio yroa 30°. Haiiaure ero obbeM.

2. OcHoBanuem mnpamoii npuambl ABCA B,C, ciayxur

NpAMOYTOJbLHBIIA TpeyrojbHUK ABC (£LC =90°), AC=4,
BC = 2J3, ZAB,C = 30°. Haiiagure o6beM NpPU3MBL.

c-14

B ocHOBaHMM NpAMOro napaJsulejenunesa Jexut pom6, agua-
roHasu Koroporo paBubl 6 u 8. ILnockocTs ceueHus, NpPoxo-
AALIEro 4Yepe3 JABa IMPOTHBOMOJIOMKHBLIX pebpa BepxHero u
HHI)KHEro OCHOBaHMIi, cocTaBjsfeT ¢ ocHOBaHMeM yroa 60°.
Haiiante o6'beM napaJyesenuneza.

Paauyc ocHoBaHMsi KOHyca paBeH 4, a ero Bwicora 10.
B 3TOT KOHYC BnMCaH UMJIHHAP TaK, YTO ero BepXHee OCHO-
BaHue Kacaercsa GOKOBOH MOBEPXHOCTH KOHyCa, a HHUXKHee
JIeXKHUT B IJIOCKOCTH ero ocHoBaHus. OceBoe cedyeHHe IIH-
JuHApa — kBaapar. Haiiaure obbeM nuauuHjpa.

C-15

1 5

OcnoBanmneMm HakJoHHOM npuambl ABCA,B,C, cayuT npa-
BWIBHBIN TpeyroasHuk ABC, LA ,AC = ZA,AB = 60°. Cro-
POHa OCHOBaHMsA paBHa a, a 6oxoBoe pebpo b. Haiiagure 065-
€M IPHU3MBI.

B nakjonHOM napasaiesienunege 60koBoe pe6po HaKJIOHEHO
K ocHOBaHMIO noj yrjom 60°. Beicora napaJsiesienuneja
pasna 5v3. [Lromaan AByX cMeKHbIX GOKOBBIX rpaHeil pas-
Hbl 40 1 60. Yroa mexay uumu paseH 45°. Haiigure o6bem
napaJsuiesienuIena.
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c-16
1. BuicotTa NpaBMJIBHON 4YeTHIPEXYroJbHOH NHPAMHAbI DpaB-
Ha h, a IUIOCKMIl yroJ npu BepunHe paseH o. Haiinure 06b-

eM nupaMmubl.
2. B ocHOBAHMHM IMHPAMH/bI JIEXKHT TPEYroJIbHHK CO CTOpPOHAa-

mu V5, V5 u 4. Bokosble pefpa HAKJOHEHBI K OCHOBAHHIO
nox yraom 45°. Hailianre o6bemM nupaMHbl.

c-17
1. VYroa B passepTke GOKOBOIf MoBepXHOCTH KOHyca pasen 120°.
ILromaas 60KOBOI MOBEPXHOCTH KOHyca paBHa 3n. Haitaure

obrbeM KOHYycCA.
2. B npaBMJBHYIO TPeyroJibHyI NHPaMHAY BIIMCAH KOHYC.

CropoHa OCHOBAHHA NMUPaMHU/bl paBHA 104/3. Paccrosinue ot
cepelMHBI BHICOTHI NHPaMHUAbI A0 GOKOBOM IrpaHH PaBHO 39

13°
Haiiaure o6peM KOHYCA,

C-18

1. B npaBuabHOM TPeyroJibHON yCeYeHHOH nMupaMuje CTOPOHbBI
ocHOBaHMA paBHbl a M b (a > b). Bokosoe pebpo paBHO
a - b. Haiigure o6'beM nupaMubl.

2. B pasuoGeapernHom TpeyroabHuke ABC AB = BC =10,
AC = 12. TpeyrosbHHK BpalljaeTcsi BOKPYI' OCH, IPOXOAsA-
meii uepes Bepmuny C u nepnesaukyaapuoit AC. Haitaure
o6beM Tesa BpallleHHA.

1. Illap, paauyc KoToporo pasBeH 5, KacaeTcs mjockoctu. Ye-
pe3 TOYKY KacaHus NpoBe/leHa IJIOCKOCTb, NepeceKalomas

miap mox yrjiom arccosg K KacaTeJbHOM nockoctu. Haian-
Te 00beM MeHbIuel yacTH 1Iapa, OTCeYEHHON 3TOM IJIOCKO-
CTBIO.

2. O6paayiomas KoHyca paBHa 10, a niomazas ero 60koBoi no-
BepxHoCcTH 60n. Haiiaure 06beM BIMCAHHOIO B KOHYC IIapa.

ac

1. ausl wmap, orpanmuennsiit chepoit (x + 1)? + (y — 3)* +
+(z2-2)*=1, u maockocrs 2x — y + 2z — 1 = 0. Ilepeceka-
€T JIK 3Ta miaocKocts wap? Ecam aa, To HaitauTe miomanb
ceyeHHd.

2. CocraBbTe VPaBHeHHe ILJIOCKOCTH, NpPOXoasAllel uepe3 To4-
ki A (1; 0; -2) u B (0; 3; 1) u napannenasHoit ocu Oz.
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Bapuanur 4

s e—

- R

Cc-1

1. Terpasap DABC nomeiieH B NpPAMOYIrOJbHYIO CHCTEMY KO-
opnuna‘?rp (puc. 4), ZACD =90°, AB=8, ZBAC =60°,
DB 1 ABC, nunockocte ADC cocTaBisieT C MJIOCKOCTBIO
ABC yroa 60°.
1) Haiigure KOODAMHATHI BePIUMH TeTPAd/pA.
2) Haitaure koopAuHATH BekTopa AK, rae K — Touka ne-
peceuenus meauaH rpanun DBC, u pasjioxKuTe 3TOT BEKTOP

no BexTopam i, j 1 k.
2|

Puc. 4

2. B npocrpancrBe naHbl Tpu ToukM A, B u C, npuuem

AB {2;3; -1} mn AC {-4; m; n}. Ilpn KaKUX M ¥ n 3TH TO4-
KH JIeXKaT Ha OAHOM npamMoi?

Cc-2

1. B tpeyroasumke ABC BC=ACY3, A(1;-1;1),
B (-1; —1; 3). Bepuunna C neXKUT Ha OTPHUIATEJbHOMN MONY-
ocu Oz. Hailigure anuny meaunansl CM.

2. BekTop m IIPOTHBOIIOJIOHKHO HAIIPABJIeH BEeKTOPY 1-; {-1; 2; 1}.
Haiigure xoopaunaTter BekTopa m, ecau |m|=3v6.

c-3

1. B npasuabHO# Tpeyronbroii npuame ABCA,B,C, Bce peGpa
paBHbl @, P — cepeauna A,B,. Haiinure:

1) C,P - B,C;
2) AP . PC,.

2. Toukn A (14;-8;-1), B(7;3;-1), C (-6;4;-1),
D (1; -7; 1) aeaswores sepmnHamu pomba ABCD. Haii-
ANTe OCTPLIK yron pomba.
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C—4

1:

B nupamupe PHKM pebpo PM saBnsercss BBICOTOI,
ZPKH =90°. Haiaure cymmy MH - MK + HK - HM +
+ KM - KH, ecitm MK =6, KH = 8.

B rerpasagpe MABC MC L ACB, ZACB = 135°, AC = a2,
BC=MC=a, E n F — cepeaiuHBl COOTBEeTCTBEHHO pebep
CA u BM. Haiigure:

1) anuny EF;

2) yroa mexay npameimu EF u CM.

C-5

. a) IlycTs npu mapajielbHOM MepeHOCe HA BEKTOP P TOYKA

A (1; 2; 3) nepexoaut B Touky B (4; 5; 6). Haitaure koop-
AMHATHI P.

6) Hoxaskure, uro Touku A (5; 6; 7) u B (-5; 6; —7) cum-
MeTPH4YHbl OTHOCHTeJAbHO ocu Oy.

. Jloka)xuTe, 4TO NpPH ABMIKEHHHM NPAMAA M ILIOCKOCTb, CO-

CTaBJSAOIIHE YyroJ ¢, oTo6pa)kaloTcsi Ha NPAMYIO M ILIOC-
KOCTB, COCTABJSAIOLINE YIoJ .

C-6

1.

2.

Hdoxaxkure, 4TO NpAMasd, COAEPKAIMAA TOYKH INepecevyeHus
AUaroHajiel NPOTHBOMOJIOMKHBIX IpaHeill NPAMOYrOJbHOrO
napaJjuiesiennuiesa, ABJIAETCA ero OCbl0 CHMMETDHH.
Hcxoas u3 gokasaHHOro B 3asaue 1, AoKaKuTe, 4To J06oe
CceueHHe NPAMOYTOJILHOIO mnapaJjuielieunesa MJIOCKOCTBIO,
cozep:kameil TOYKH NepecedYeHHs AMAroHaJjeil NMpoTHBOMO-
JIOMKHBIX IrpaHell, ABJIAETCA NPAMOYIOJbHHUKOM.

c-7

1.

2.

¥Yros mexxay AMAroHaJsIMM OCEBOTO CEYeHUs IUJIMHAPA M
ILJIOCKOCTBIO €ro OCHOBaHHMA paBeH o.. Haliaure yroa mexay
AMAroHaJbI0 pa3BepTKH ero 60KOBOH MOBEPXHOCTH H CTOPO-
HOM OCHOBAHHSA DPa3BepPTKH.

B npaBusIBHYIO TPeyroJbHYIO MHPAMHUAY BIIMCAH IMJIMHAPD,
HH)KHee OCHOBaHHMEe KOTOPOro JIeJKUT B IJIOCKOCTH OCHOBA-
HHUA NHPaAMH/bI, & OKPYKHOCTh BEPXHEro OCHOBaHMSA Kaca-
ercA 60KoBO# moBepxHocTH nmupamuasl. Haifiaure naomans
6GOKOBO# MOBEPXHOCTH LMJIMHJAPA, €CJIH CTOPOHA OCHOBAHMUS

nupaMuasl pasHa 83, a Beicora nmameApa 2. Bokosbie

rpaHd OHPAMHJblI COCTABJAKIOT C IUJIOCKOCTHIO OCHOBAHMS
yroa B 45°.
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c-8

IlenTpaJbHBIi Yroa B pa3BepTke G0KOBOH MOBEPXHOCTH KO-
pasen 240°. Bricora konyca 5v5. Haiianre niomann
60oKOBO# NMOBEPXHOCTH KOHYyca.
O6pasyomas yCeueHHOro KOHyCa COCTABJSAeT C MJIOCKOCTHIO
HHUIKHEro OCHOBaHHUA yroJa ¢. J[maroHanab ero oceBoro ceuve-
HUS NepHneHAuKyJsapHa obpasyomeit konyca. Cymma JIHH
OKpYy’XHOCTe!l ocHoBaHMH paBHa 271m. Haiawnre miomann
60KOBOI NMOBEPXHOCTH KOHYcCA.

c—-9

1 1

Imaronasu pomba paBHbl 6 u 8. ITor pomb Bpamaerca Bo-
Kpyr npsAMoOii, coaepxaimei oaHy u3 ero cropod. Haiaure
ILIOIIAAL IIOBEPXHOCTH IOJIYYEHHOI'o TeJa.

B OCHOBaAHMHM NIHMpPaMHABI JIeXKUT paBHOOeJpeHHBIN Tpe-
YroJIbHHK, 60KOBas CTOpOHa KOTOPOro paBHAa @, a yroJj np
OCHOBAHHMHM paBeH (.. BOKOBbIe rpaHM HAKJIOHEHbI K OCHOBa-
HA0 noa yriom ¢. Hajinure niaomaas 60KOBO# NMOBepXHO-
CTH BIOIHMCAHHOIO B MMPaMHAy KOHYcA.

c-10

1.

CocraBbTe ypaBHeHHe cdepbl ¢ paguycoM, PaBHbBIM 3, €CJIH
HM3BECTHO, 4TO LleHTDP cdephbl JeKUT Ha ocH Oz u chepa npo-
XOAHUT 4Yeped Touky K (-2; -2; 1).

Touku A, B u C nexar Ha NoBepXHOCTH mapa. Xopasl AB
u BC paBHEI a, yroa Mexxay HUMH o.. Ha KakoM paccTossHuMH
OT LEHTPa INapa HAXOAMTCA IJOCKOCTH ABC, ecan nJo-

mane Gosbluero Kpyra mapa paBHa E;—- ?

c-1n

1.

Ceuenns cdepsl AByMA napaie bHBIMH IJIOCKOCTAMH HMe-
IoT AnuHEB 10n 1 24n. Haiaure miomaas chepsl, ecau pac-
CTOAHME MEeXXAY IJIOCKOCTAMH PABHO 7 M LIEHTPblI CeYeHUil
JIeJKAT HA OJJHOM pajauyce.

Yepes TouKky Ha MMOBEPXHOCTH llapa NpoBeJeHbl AB€ I1J10C-
KOCTH, mnepecekKawinue ero. 00e IJOCKOCTH yAaJeHbl OT
ueHTpa cepsl Ha paccrosinue 23, yros Mexay HUMH pa-
BeH 60°. Haiiaure niomaamn nosyuMBIIMXCA CEYeHMIA.
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C-12

1.

B ocHOBaHMM NMpPaMHALI JIEKUT NPAMOYIOJbHBIN TPEYroJb-
HHMK, KaTeThl KOTOpOoro paBHel 3 U 4. Bepmunaa nupaMujsb
yAaneHa OT Ka)Ao# CTOPOHbI OCHOBAHMS HA PACCTOSHHE,
paBHoe 3. Haliaure paguyc BuucaHHOro B NUpaMuAy Liapa.

. B oCHOBaHMM NPAMOM NPHU3MBI JIEIKHT TPEYTrOJABHHK CO CTO-

pPoHOIi, paBHOK 5. ¥Yrou, Jexammuil NpOTHB 3TON CTOPOHBI,
paBen 150°, Buicora npuambl pasaa 24. Haiiaure naomanb
ONMMCAHHOM OKOJIO NMPH3MBbI cdepsl.

Cc-13

1.

OcHOBaHMEM IPAMOYIOJBLHOIO MNapaJjjesielunesa CJHOyXKHT
KBaJIpaT cO CTOPOHOM a. Jlmaronajas napaJuiesienuinesa co-
craBaset ¢ 6oxkoBoii rpansio yroa B 30°. Hailigute o6peM na-
pajnesenuneaa.

. OcnoBanmem npsamoii npusmsl ABCA,B,C, Cl1y>XHUT NPAMO-

yroabHbIH TpeyroasHuK ABC (LC = 90°), AC = 5. Ilnoc-
Kocts AB,C cocraBjisieT ¢ IUIOCKOCTBIO OCHOBAHHSA YTIoJ
B 45°. PaccTrosinue oT BepmuHBI B 10 3TOH MJIOCKOCTH paB-

Ho 2V2. Haiiaure o6beM NpU3MBbl.

c-14

1.

OcHoBaHMeM npsamMoro napasienaenuneaa ABCDA,B,C,D,
CAyKHuT napaanenorpamm ABCD, BD =6, ZABD =90°,
£ZBDA = 30°. IlnocKocTh CedyeHHsl, NPOXOAAMmasa uepes
66snbmue aBa pe6pa OCHOBAHMIi, COCTABJISET C OCHOBAHHEM
yroa B 30°. Haiigure o6beM napajuiesnenunesa.

CTopoHa OCHOBAHHMA NPABHJIBLHOH YeTHIPEXYroJILHOM mupa-
MuAbl paBHa 8, a ee Beicora 16. B ary nupamuay Bnmcan
OHMJIMHAP TaK, YTO OKPY’KHOCTbh BEPXHEro OCHOBAHHA Kaca-
ercA G0KOBOf MOBEPXHOCTH NMHpPaAMHJbLI, 4 HH)XKXHee OCHOBA-
HHEe JIe)KUT B ILJIOCKOCTH ee ocHoBaHus. OceBoe ceueHue M-
auHApa — KBajapar. Haligure o6beM nuiamHApAa.

C-15

1.

OcHOBaHMEM HAKJIOHHOI'O mnapauleJielldIneAa CJOYXXHT Ips-
MOYIOJIbBHMK CO CTOPOHaMH, paBHBIMM a u b. Bokosoe pe6-
PO, paBHOe C, COCTaBJAET C MNPHJEKAIHMMH CTOPOHaAMH
ocHoBaHHuA yroJ B 60°. Haiiaute o6beM napannenenunesa.
B HakJIOHHO# TpeyroJbHON NMpu3aMe BbicoTa paBHa 1042, a
6okoBble pebpa COCTABJAIOT C MJIOCKOCTBIO OCHOBAHHUSA YIoJ
B 45°. IInomaau aAByx rpaneii paBasl 100 u 200, a yroxa
mexkay Humu 120°. Haiigure o6beM npusmsl.
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C-16
1. BeicoTa NpPaBHJIBHON TpeyrojibHOW NUpaMuabl paBHa h,
a IUIOCKHIl yroa npu BepumuHe nupamuasl o.. Haitaure 06b-

eM MHpAMH/bI.
2. B OoCHOBaHMM NHPAMH/bI JIeKUT paBHOGeApeHHAaA Tpaneuus

¢ yrsiom 30°. BoKoBble rpaHHM HAKJIOHEHbl K OCHOBAHMIO IOJ
yraom 60°. Beicota nupamMuabl paBHa 3V3. Haiigure o6beM
nUpaMHu/bI.

c-17
1. JlnamHa XOpAbI M PaAnycC pa3BepTKH GOKOBOH NOBEPXHOCTH
KOHYCa COOTBETCTBEHHO PaBHbI 6v3 u 6. Haiinure obbem

KOHYycaA.
2. B mpaBMJIBHYIO TPeyroJibHyl0 NHPaMHUAy BIIMCAH KOHYC.

CTOpPOHA OCHOBAHMA MUpaMUAbl paBHa 6v3. Paccrosnue ot
BEePIIMHBI OCHOBAHUA J0 IPOTHBOIOJIOXKHONH 6GOKOBOH rpanm
paBHO v 56. Haiinure o6bem KoHyca.

1. B npaBuJbHONH 4YeTbIPEXYroJIbHOW YyCe4YeHHOW mnupamuje
CTOPOHbLI OCHOBAHMH paBHLI m M 2m, anodeMa nNUpaMHIbl

m3
pasHa —

2. B pasHoGeapennom TpeyroabHuke ABC AC = CB = 25,
AB = 48. TpeyroJbHHK BpallaeTcs BOKPYI' OCH, NPOXOAf-
meii yepe3 BepminHy B 1 nepnenaukyiasapHoit AB. Haitaure
obbeM Tesna BpallleHHA.

. HafizuTe 06'beM nmupamMuAbI.

C-19

1. IIlapoBoii cerMeHT M KOHYC BMeCT€ COCTABJIAIOT LIAPOBOM
cekTop. Boicora cermeHTa paBHa 1, a o6bem kKoHyca 12m.
Haiigure o6beM 11APOBOro CeKTOpa.

2. O6mbem xonyca paBeH 128n, a ero Beicora 6. Haliaure o6bem
OITMCAHHOI'0 OKOJIO KOHycAa IIapa.

Ac

1. okaxxure, uTO mIOCKOCTh X — 2y + 2z — 9 = 0 sABnsAeTcs
KacaTesnbHON K chepe (x — 3)? + (y — 2)* + (z + 4)* = 36.

. Hanummure ypaBHeHHe IJIOCKOCTH, NPOXOAALILEH Yepe3 ToY-

Kku E (-1; 2;0) u F (1; 0; -2) » napayyenbHoit ocu Ox.
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Bapunanur 5

Cc-—-1

1. Terpasap DABC nomeineH B NPAMOYTOJIbHYIO CHCTEMY KOOD-
aunar (puc. 5), AB= AC =25, BC =30, BO =0C. I'pans
ADC cocraBisieT ¢ IUIOCKOCTBIO OCHOBAHUA yroia B 45°.
1) HaiiguTe KOOPAMHATHI BepIIMH TeTpaszpa.
2) Haiigure KOOPAMHATHI BEKTOPA OK, rape K — ocHOBaHHe
nepneHAMKYJIAPA, ONYIEHHOr0 U3 TOYKH O ua rpasb ACD,

u paanoxxure BekTop OK no BekTropam i, juk.

z
D
B
A o v
C

X
Puc. 5

2. Ilpu KaKuX 3HAYEHHUAX M BEKTOPbI a {2; -1; 3}, b {1; 3; -2}
" ¢ {m; 2; 1} xomIIaHapHbI?

Cc-2

1. B npaBuasHO#N yeThIpexyronabHOi npusme ABCDA,B,C,D,
CTOPOHA OCHOBaHMA paBHa 2, a 6oKoBoe peGpo 4, E — cepe-
Aauna CD u K — cepeauna C,C; DK nepecekaer D,C B TOu-
Ke P. Haiinure paccrosiHue MexJy cepeauHoit M oTpeska
B,E u Touxkoii P.

2. Nlpamass AB 3ajgana aByms Toukamu A (-1;2;1) u
B (2; 1; - 1). HaiiguTe KOOpAMHATEI TOYKH M, Jexkamei Ha
9?10l npamoii, eciu AM = 3/14.

c-3

1. BekTop a o6pa3ayer ¢ BekTopamu [ 1 k COOTBETCTBEHHO YIJIbI

120° u 135°. HaitauTe yroa MexAy BEKTOpPaMH @ H j.

2. B kybGe ABCDA,B,C,D, rouka M — neHtp rpanu AA,B,B,
K — cepeguna AD. Haiaurte miomaabs TpeyroJbHHKA
MC\K, ecau pebpo kyba pasno 1.
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c-4

B npamoit TpeyrosbHoit npusme ABCA,B,C, ocHOBaHHeM
CJYXKHUT paBHOGeapeHHBbI TpeyroabHuk ABC, BD 1 AC,
BD = AC = 4, BB, = 2. Yepea cepeauny aunaronanu B,C 6o-
KOBOH rpaHM NepneHAMKYJIAPHO K Heill IpoBeJeHa IJIOC-
kocTb. Haitaure yron mexay npsamoit AB, u 3TO# MI0CKO-
CThIO.

B rerpasape ABDC BD = BC = BA, ZABD = ZABC = 60°,
ZCBD = 90°. Ucnonb3ys BeKTOPbI, JOKAXXHUTe, YTO IJIOCKO-
ctu DAC u DBC nepneHauKyJasapHBI.

C-5

B8

IIpamas a cogep:kuT GucceKkTpucy yrJa, o6pasoBaHHOI0O Ko-
opauHaTHbeiMuU ocaMu Ox u Oy. Haiiaure KOOpAUHATHI TOY-
KH A,, B KoTopyio nepexoaut touka A (10; 20; 0) npu oce-
BOH CMMMETPHH OTHOCHTEJbHO NPAMOIl a.

fABnsercs nu aABuKeHHeM oToOpa’keHHe MPOCTPAHCTBA Ha
cebs, npu KoTopoM Jobas Touka ¢ KoopAMHATAMH (X; Y; 2)
nepexoAMT B TOYKY ¢ KoopawHataMu (2x; 2y; 22)?

C-6

2.

Iokaxkure, 4TOo NpAMas, cojaeprkallas cepeiUHbl NPOTHBO-
[OJIOXKHBIX pefep NpaBHJBHOIO TeTpa’japa, ABJAETCA €ero
OCbI0 CHMMETPHH.

Hcxoaa u3 gokasaHHOro B 3agade 1, OKaKHUTe, UTO Kax-
Jafl IJIOCKOCTh, NIPOBeJAeHHas 4epe3 CepeAMHbl IPOTHBOIO-
JIOKHBIX peGep NpaBUJILHOI'O TeTpasjpa, JeJHT ITOT TeTpa-
3Ip Ha JBe paBHble YacTH.

c-7

1.

B muMiamHAp, BBICOTA KOTOPOrO paBHA @, BIHCAH INPAMO-
yrojibHHK, Y KOTOPOIr'o OJlHAa CTOPOHA paBHa @, a Apyras Ha-
KJIOHEHA K IJIOCKOCTH OCHOBAHHMA IHJHMHJApPa IIOJ YIJIOM
60°. 3nas, YTO BepIIMHBI NPAMOYTOJIBHUKA HAXOAATCA HA
OKPYIKHOCTAX OCHOBAHMIl LMJMHApA, HAWAUTEe IUIOIIAlb
OCeBOro Ce4YeHus LHUJIMHApA.

Bce pefpa npaBuibHOI TpeyroJsibHOM IpPU3Mbl pPaBHbI d,
6okoBble pebpa ee HABJAIOTCA OCAMH IIMJIHHIAPHYECKHX
noBepxHocreii paauyca a. Haiaure miomaas 6GokoBoil
MOBEPXHOCTH TeJia, OrPAHMYEHHOI'0 YKa3aHHBIMM LIMJIHH/-
PHYECKMMH IIOBEPXHOCTAMH H IUIOCKOCTAMH OCHOBaHMIl
MPU3MBI.
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c-8

1.

LlesTpajbHbIi YyroJ B pa3sepTke GOKOBOI MOBEPXHOCTH KO-
nyca paseH 270°. Yepes BepIIMHY KOHYCa NPOBEAEHO ceye-
gue Haubosapmei muomanau. Haiiaure yroa Mexay njaocko-
CTBIO CEYEeHHUA M IJIOCKOCTBIO OCHOBAHMA.

Yepes cepeiMHY BLICOTHI KOHyCa NMpOBe/JieHa IJIOCKOCTh, Ia-
paaneabHas ocHoBaHMIO. Iliomanu moaHBIX NOBepXHOCTEH
gacreii KOHyca, KOTOpble NpHM 3TOM 00pasoBajuCh, OTHO-
carces kak 3 : 11. Haiiaure yron mexxay obpasylonieit KOHy-
ca M IJIOCKOCTbIO OCHOBaAHHA.

c-9

1.

B paBHOGeApPeHHOM TpeyroJbHHKe G0KOBasi CTOPOHA paBHA a,
a yron npu BepmnHe paBeH 120°. TpeyroabHuk Bpamaercs
BOKDPYT NPAMOH, NMPOXoAsleil yepe3 BepIIMHY TPEYroJbHHKA,
KoTOpas mnapajiejbHa OGHUCCeKTpHCe yrja NPH OCHOBAHHH.
Haiiaure momaab MOBEPXHOCTH TeJla BpallleHHA.

B npaBuibHON NATHYroJbHONW mnupamuje GoxkoBble pebpa
HAKJIOHEHB! K ILIOCKOCTH OCHOBaHHMA nox yrjom ¢. O6pa3sy-
omas BIMCAHHOTO B IMpAMHAY KOHyca paBHa m. Haiaure
IJIOMIAZb OCEBOr0 CeYeHHA KOHYyca.

c-10

1.

2.

Ilana chepa x2 + y? + 2> = 4 u Ha He#t Touka A (V2; V2; 2).
Yepes Toukn A u B (-v2; 2V2; V2) nposeaena npsmas.
HaiiauTe KOOpAHMHATHI TOYEK NepeceyeHHUsA ITOM NPAMON M

coepsl.
ITnockocts npoxoaut yepes Touku A (3; 0; 0), B (0; 4; 0) u
C (0; 0; 1). IlepecekaeT Ju aTa ILIOCKOCTb cdepy

2,2 N %) | 2
x*+y +[z 2] 169?

Ecnm aa, To HaiiauTe ANMHY JMHUM NepeceyeHUs.

c-n

1.

2. Ko

JABa B3aMMHO NMepNeHAMKYJAPHBIX CEYEHHUS IIApA MMEIOT
obmyio xopay anuuoit 12. 3Has, 4TO IJIOMAAM ITHX cede-
HE#l 100n u 64n, HaiiauTe paguyc mapa.
HYC, OCeBOe ceuyeHHe KOTOpOro MNpAMOYIoJIbHBIH Tpe-
YrOJILHMK, 1 nosayiap ¢ paauycom R umelor obimee ocHoBa-
Hue. [lapansenbHO OCHOBAHMIO MOJIyHIAPA NTPOBEJAEHA IJIOC-
KocTe. Haiigure paccrossHue oT NpoBeieHHOM MJIOCKOCTH [0
LeHTpa moayumapa Tak, 4ToObl IJOMIAAL KOJbIA, KOTOpOe
Pa3oBajioch NpH NepeceYyeHMH IoJIyliapa ¥ KOHyca 3TOH
IJIOCKOCThIO, Obl1a HAMOOJIBILIEH.
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C-12

b

B map paauyca R Bnucana nupammaa, B OCHOBAHHMM KOT(-
po#i iexxuT KBaapat. OnHo u3 GokoBhIX pefep MepHeHIANKy-
JAPHO K IUIOCKOCTH OCHOBaHMs, a Hamboubmee OGOKoBoe
pe6po obpaayer ¢ Heit yron B 30°. Haiigure nuomanb 6oko-
BOM IIOBEPXHOCTH IMHPAMHJBI.

OxoJio mapa onucasa NpaBUJIbLHAA TPeyroJbHAA yCeueHHas
nupaMHuaa, CTOPOHBI OCHOBAHMA KOTOpoil paBHBI @ Hu b,
Haiianre nuomanr 60k0BO# nmoBepxXxHOCTH MHUPAMHIDI.

C-13

) B8

CTOpOHBI OCHOBAHMA MPAMOYrOJBHOIO napajjesenune-
na paBHbl 6 u 8. Yepes aumaroHasnb ocHOBaHMA NpoOBeaeHA
IJIOCKOCTh, NapaJijie/ibHasA AHaroOHaJH NapaJuiejenuiesa.
9Ta IJIOCKOCTb COCTABJISET C IJIOCKOCTBIO OCHOBAHHMSA YIoOJ
B 45°. Hailiaute o6beM mapaJjuielienuie/a.

. OcuoBanueM npsamoii npuambl ABCA,B,C, cayXuT nNpsaMo-

yroabHBIM TpeyroabHHK ABC (ZC =90°), AC =BC =a.
NOuaronans 6okoBoit rpanu B,C cocTaBiisieT C IJIOCKOCTHIO
rpaiu AA BB yroa o. Haiigaure o6beM nNpu3Mbl.

c-14

1.

Jduaronanu B,F u B,E npaBHJIBHOH IIECTHYTOJbHOM NpPH3-
Ml ABCDEFA,B,C,D,E\F, paBHBbI COOTBETCTBEHHO 24 H
25. Haiigure o6'beM NpPU3MBI.

. Ceuenmue, napajujiejibHoe OCH NHJHHApa, OTCexKaeT OT

OKPY’>XHOCTH OcHOBaHMsA Ayry B 120°. Haijiaure oTHOmIEeHHe
00'beMOB YacTel, Ha KOTOPbIe 3Ta MJIOCKOCTh pasjiesinja 1H-
JIMHAD.

C-15

I

OcHOBaHMEM HAKJOHHOW TPH3MBbl CJYXKHT IPaBHJIbHBIN
TpeyroibHUK. Bce pe6pa npuambl paBHBI MexkAy coboii. Ox-
HO U3 G0KOBBIX pefep cocTaBjifieT ¢ NPHUJIEXKAIIUMHA CTOPO-
HaMH OCHOBaHHA yroa B 45°. Ilnomans 60KOBOM MOBEPXHO-
cti npuamsl paBHa 4 (1 +/2). Haiiaure o6'beM nNpu3MbI.

B HaKJIOHHO# TpeyroJibHO# npuame paccTosHHe OoT 60KOBO-
ro pebpa a0 aAmaroHaam npotuBoJesxkaied OG0KoOBoON rpanu
paBHo 5, a muomans aroi rpann 40. Haiinure o6bem
NPHU3MBI.
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C-16

1. OcHoBanuem nupamMuabl MABC cay»XHUT NPAMOYTrOJbHBIA
TpeyroabHuK ABC, £ZC =90°, LA = a. I'paas AMB nep-
NeHAUKYJApPHa IUIOCKOCTH OCHOBaHMA, a OCTaJIbHbie /[Be
rPpaHM HAKJIOHeHbl K Hemy noj yriom . Paccrosiuue or
OCHOBaHHA BbIcOThI A0 rpaeu BMC paBHao d. Haiigure 00b-
eM NupaMHjbl.

2. B npaBuabHO# TpeyroJibHON nNMupamMuae CTOPOHA OCHOBAHHUA
paBHAa @, a yroJ MeXXJIy CMe)XHbIMH G0KOBBIMH rpaHAMH .
Haiinnre o6beM nupaMuabl.

C-17

1. JIBa KOHyca pacmnoJIo)KeHbl TAK, 4YTO OCHOBAHMA HX IIa-
paulesibHbI M BepPUIMHA Ka)XJA0ro M3 HHX PAacloJIoKeHa
B LleHTpe ocHoBaHHA apyroro. Hakiaure oGbveM obiieit
YacTH KOHYCOB, ecJH obpasylomasi OAHOrO M3 HHUX pas-
HA @ ¥ cocTaBjJsieT C BbicOTOM yroa [, a Haubosb-
WU yroa Mexay o0pasylolnuMM JApPYyroro KOHyca pa-
BeH 0.

2. OcHOBaHMEeM NHPaMHABLI CJHYXXHUT paBHOOeJpeHHas Tparmne-
nusA, OCHOBaHMsA Kotopoii paBHbI 10 u 20, a GokoBas cTOpPO-
Ha paBHa 10. O6beM ONMHCAHHOI'O OKOJIO MUPAMH/AbLI KOHYCa

paBeH L’O_%Eﬁ Haiigure yros HakJoHa G0KoBbIX pebep K

IIJIOCKOCTH OCHOBaAHHA.

C-18

1. OcHOBAHHMAMH TPEYToOJIbHON yCeueHHOH NMUpaAMHAbI CJYIKAT
IpaBHJIbHbIE TPEYroOJbHHKH cO cTopoHaMu 4 u 12. Oxgua Go-
KOBafd rpaHb MNepHeHAHKYJIAPHA I[JIOCKOCTH OCHOBaHHA, a
JiBe Apyrue cocTaBJAIT ¢ Hei yros B 60°, Haiinure o6bem
nupaMHu/bl.

2. ITapannenorpamm ABCD Bpamaerca BOKpPYr mnNpAMOM,
NMPOXOAAIIeil 4Yepe3d BepIIMHY A NapajjieJIbHO MeHbIei
aunaronann BD. Haiigure o6beM Tesia BpalleHHUsA, €CJH
B AaHHOM mnapaanenorpamme ZA = 60°, 66abmasa cropo-
Ha 6, a MeHbIIAs JUAroHaJb MEepPHEeHAHKYJAPHA CTO-
poHe.

2 3um, 11 . 33



C-19

1.

Haiigure 06b€M ABOAKOBBINYKJIOrO CTEKJa, Y KOTOPOro pa-

Aunycel nopepxHocreilt 13 n 20, a paccrosiHMe MeXAy IEHT-
pamu 21.

O6bem koOHYyCa B 2% pa3a 6Goabuie of’beMa BIIHMCAHHOI'O B

Hero mapa. HaliauTe BeJMUMHY yrja mexay obpasypomei
KOHYCA M IUIOCKOCTBIO OCHOBaHMA.

AC

. JMaebl mjaockocTh x+y—-2-2=0 u Touka A, (1; 1; 1).

HaiiauTe KOOpAMHATBI TOYKH A,, KOoTOpasd CHMMETPH4YHA
AAHHON TOYKe A OTHOCHTEJIbHO YKA3aHHON IJIOCKOCTH.
IInockocTs o npoxoauT yeped Touky M (1; 1; —2) u nepece-
Kaer miaockocts xOy mno npsamoit y — x =1. Hanummure
ypaBHeHHe 3TOH ILJIOCKOCTH.



Bapuaur 6

C-1

1. IlpaBunbHas TpeyroabHasa nupamuaa DABC nomemeHa B
NpAMOYTOJbHYIO cHcTeMy KoopauHaT (puc. 6). Ctopona
OCHOBaHMA paBHA 2, 60KOBas rpaHb HaKJIOHEHA K OCHOBa-
HHIO nox yriom B 60°.
1) HaiiauTe KOOPpAMHATHI BepPIIHH ITHPAMHUILI.

2) HaiiguTe KOOpAMHATHI BEeKTOpa é_f , rne OK 1L AD, n
pa3JIOKHUTEe 3TOT BEKTOP IO BEeKTOpaMm ?, jnk.

Puc. 6

2. Ilpu KaKuX 3HAYEHHAX Y BEKTOPHI m {2; -1; 3}, n {3; 4; -2}
H j; {10; y; 2} xomnaanapubI?

C-2

1. B npamoit TpeyroasHoit npusme ABCA ,B,C, ZABC = 90°,
AB = 6, BC = 8, BB, = 8. Yepes Bepminay A u cepeauny P
pebpa B,B npoBeaeHa IJI0OCKOCTb, napajieabnaa BC. Haii-
ANTe paccTosiHHe OoT HeHTpa K onmMcaHHONH BOKPYr OCHOBa-
HHSA OKPYXXHOCTH A0 TOYKH M mnepeceyeHHsA MeAHAH ceye-
HHUA.

2. Ilpamaa EF 3anana asymsa Toukamu E (-1;2;2) un
F (2; 1; 3). Touka P nexxuT Ha Jyde, NPOTHBONOJIOMKHOM
ayuy EF, EP = 5yJ11. Haiiaure KoopAMHATHI TOYKH P.

c-3

1. BexTop m obpasyer ¢ BeKTOpaMu in fymu B 60°. Haiiaure

yroJ, KoTopslii o6pasyer aTOT BEKTOpP ¢ BeKTOpoM k.

2. B ky6be ABCDA,B,C,D, Touka E — cepeauna AA,, a
F — uenTtp rpanu DD,C,C. Haliaute njaomaab TpeyrojbHHu-
ka EB,F, ecan pebpo kKyba pasHo 1.
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c—4

1. B ocHoBanuuM nupamMuabl DABC neXuT npaMOYroJibHbII
TpeyroabHUK ABC (£LC =90°), BD 1 ABC, AC=CB=1,
BD = 2. Yepe3 cepeauny pebpa DC nepneHAHKYJAPHO K
HeMy npoBeZieHa ILIocKocTb. Haiiaure yron mexay AD u
9TOH MJIOCKOCTBIO.

2. B npsamoyroasHoM napajnenenuneae ABCDA,B,C,D,
AB =2, BC = AA, = 1. [lokaxxure, 4To aAnaronannr BD, He
nepneHAUKyJasapHa miaockoctu A,C,D.

Cc-5

1. IlnockocTh @ cosepKUT ock Ox U GuccekTpucy yrja, obpa-
soBaHHOro ocamu Oz u Oy. Haiigure KOOpAMHATHI TOYKH, B
Koropyio nepexoaur touka B (0; 20; 10) npu 3epkajabHOM
CMMMETPHMH OTHOCHTEJIBHO ILJIOCKOCTH OL.

2. fiBnsierca nu aBmKeHHeM orobpakeHHe MPOCTPAHCTBA Ha
cebs1, npu KoTOpOM Jl06asi Touka ¢ KoopauHaTaMu (x; y; 2)
MepexXoAnT B TOYKY C KoopauMHaTaMu (x — 5; 2+ 3; z - 7)?

C-6

1. JlokakuTe, YTO TOUYKAa NepecedyeHHUs AMAroHajieil mapaJuie-
Jenunena ABAAETCA €ro LEeHTPOM CHMMeETPHH.

2. Hcxona u3 AOKA3aHHOrO B 3ajzaue 1, AOKaMKHUTe, UYTO KaK-
Jaf ILJIOCKOCTb, IIPOBeAeHHAas 4epe3 TO4YKY Iepecede-
HUA AUaroHajieil napaijiejenuneja, AeJUT ero Ha paBHbie
YacTH.

C-7

1. BepmmHBI NPAMOYTrOJBHHUKA JIEJKAT HA OKPYYKHOCTAX OCHO-
BaHMi nuiauHApa. CTOPOHBI NPAMOYIOJIBHUKA OTHOCHATCH
Kak 1 : 2, npUyeM MeHbIIHE CTOPOHBI JIeXKAT B IJIOCKOCTAX
OCHOBaHMii. BeicoTa MUJIMHApPA paBHA 5, a4 pagUyC OCHOBa-
aus 2v/5. TII0CKOCTh NPAMOYTrOJbHHKA IepeceKaeT OCh IH-
auHapa. Halaure naomans npaMoOyroJibHHKA.

2. Bce pefpa nmpaBHJIBHON TpeyroJibHOH NpPHU3Mbl paBHBI a. Bo-
KoBble pefpa ee ABAAIOTCA OCAMM IMJIMHIAPHYECKHX IIOBEpX-

HOCTeil paguyca 52'-. Haitaure mromaas 60K0BOH MOBEPXHOCTH

TeJla, OrPAHUYEHHOI0 YKA3aHHBIMH LMJIMHADHYECKMMH I10-
BEPXHOCTAMHM, IJIOCKOCTSAMH OCHOBAHUM NMPHU3MBI M JiexKalle-
ro BHYTPH INPHU3MBI.
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Cc-8

1. IlenTpaabHBIH# yroJj B pa3BepTKe G0KOBOH IMOBEPXHOCTH KO-
Hyca paBeH 200°. Yepe3 BeplIHHY KOHYyCa NPOBeJleHO ceve-
HHe HanbGoablei maomanu. Haliaure yroa Me:kay IJIOCKO-
CThIO CEeYeHHUS M IIJIOCKOCTbIO OCHOBaAHMA.

2. Paanycbl OCHOBAHHMI YCE4YeHHOro KOHyCa OTHOCATCH Kak
1: 2. Yepes cepeamHy BBICOTHBI KOHycCa NpOBe/leHa ILIOC-
KOCTb, NapajuieJIibHAA OCHOBAHMAM M JlesiAllas KOHYC
Ha 4YacTH, NOJHBIE NMOBEPXHOCTH KOTOPBLIX OTHOCATCA KAaK
23 : 39. Haiiaure yron HakJoHa obpasyomeil K MJIOCKOCTH
OCHOBAHMA.

c-9

1. Ilepumerp napasuienorpaMmma paseH P, a aAuaroHajib paBHa d.
[NapansenorpaMm BpaiaeTcsi BOKPYT OCH, IIPOXOAAILCH yepes
BepLIMHY NapauieJIorpaMMa M NepHneHAuKYJAAPHOM aToil aua-
ronasu. Haiiaure miomazabk NoBepXHOCTH TeJla BpallleHHA.

2. B npaBHJBbHON NATHYrOJILHON NHUpaMuje yroJs HakJoHa 60-
KOBOM I'PaHM K IJIOCKOCTH OCHOBAHHMsA paBeH ¢, obpasyio-
miasi OMMCAHHOIO OKOJIO MUMpaMHAbl KOHyca paBHa L. Haii-
JAUTE ILJIONIaJb OCeBOro ce4yeHUs KOHyca.

c-10
1. ITpamas 3anana Toukamu A (1; 2; —1) u B (3; 0; 2). Haiian-
Te KOOPAMHATHI TOYEK IepeceyeHUs npaMoil AB co cgepoii

(X-1P+ @y -22+@+1)? =17,
2. Ilnockocts nmpoxoauT ueped Touku A (2; 0; 0), B(0; 0; 3) m
C (0; 1; 0). Beisscuure B3aMMHOE PaCIOIOXKeHue chepsl

x2+(y—--§) +22=R?

H mJIockocTH ABC B 3aBHCHMOCTH oT R.

c-11

1. ITnowaas Gosabiuero Kpyra mapa paBHa o0n. [[Ba B3amMHO
NeprneHANKYJIAPHBIX CeYeHHs mapa HMeloT o6IIyio XOopAay
anunaoi 6. Haltaure paccrosinue OT LeHTpa mapa A0 ILIOC-
KOCTell cedyeHHM, ecJH IJIoLajb OJHOIo M3 HUX 25m.

2. Tlonymap nepecedeH IJIOCKOCTHIO, IapaJljesibHO OCHOBAa-
Huo. [lonyunBmieecsi ceueHne CIAY>KUT BePXHUM OCHOBAHM-
eM IMHJIMHAPa, HH)KHee OCHOBAHHMe KOTOPOTO JEXKHUT B ILJIOC-
KOCTM OCHOBaHMsA mnoJaymapa. Haidiaure paccrosiame oOT
MNJOCKOCTH CeYeHHHA [0 LUEeHTpa noJjyiapa Tak, yTOOBI 1JIO-
maabs 60KOBOI MOBEPXHOCTH NMJIMH/APA Oblyia HaubosbIIei.
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C-12

ll

CropoHa OCHOBAHHSA NPABHJILHON TPeyroJIbHOM NUpaMHbl
paBHa a. [IoBepXHOCTh BIMCAHHOINO B NMPaMHAY luapa Jae-
JIAT BBICOTY nupaMuabl nononaMm. Hailiaure 6oxkoBoe pebpo
NApPaMHIbI.

B map paaumyca R BnucaHa NpaBHJIbHAA WIECTHYroJIbHAA
npuama. Paauyc, npoBefieHHBI B BepIIMHY NpU3Mbl, obpa-
3yeT C IJIOCKOCThIO GOKOBO# rpanm yroa B 45°. Haiiaure
maomaas 60KOBOIl MOBEPXHOCTH INPHU3MBI.

c-13

1.

2.

B npamoyrosabHoM mnapasuienenunene ABCDA,B,C,D,
AB =6, BC = & Yepes auaroHaj b OCHOBAHMA W BepIlH-

Hy B, npoBeseHa ILUIOCKOCTb, YAAJIeHHAs OT BepIIMHBLI B Ha
paccrosinue, paBHoe 2,4. Haiiagure o6'beM napajuresienunena.
B npsamoit npuame ABCA,B,C, oCHOBaAHHEM CJIYKHT Nps-
MoyroabHbl#i TpeyroabHuk ABC (ZC =90°), £ZABC =J.
Yepea auaroHans 6Gokosoit rpanm B,C nposeaeHa Iuioc-
KOCTh, NepNeHAUKYyAApHaa rpanu AA,B,B u cocraBnsio-
mas ¢ MJIOCKOCTHIO OCHOBAHMA yroa o. Beicora npuamsl
pasua h. Haiigure o6’beM NMpH3MbI.

c-14

1.

2.

Ouarosans C,E npaBHJBHON INECTHYTrOJIBHON INPH3MBI
ABCDEFA,B,C,D,EF, pasna 3, ZFC,E = arctg % Haii-

autTe ob’beM MPHU3MBI.

Ceuenue, napauleJIbHOE OCH IJMJIMH/APA, OTCEKaeT OT OKPYK-
HOCTH ocHoBaHMsA ayry B 60°. Haiiaure orHOmIeHHMe 06beMOB
yacTeil, HA KOTOpbIE 3Ta IUIOCKOCTh pasjiesinja IUJIUHAD.

C-15

1.

OcnoBanuem HakJoHHOM npuambl ABCA,B,C, cayxuT npsa-
MOYToJbHBIH TpeyroasHUK ABC (Z£C = 90°). Ilnockoctsh
rpaan AA,C,C nepneHAMKYJAPHA IJIOCKOCTH OCHOBAHMS.
BokoBoe pe6po nNpuaMbl HAKJOHEHO K OCHOBAHHMIO MOJA yr-
agom 60° m paBHO Kareram ocHoBaHudA. Ilnomanes Goko-
Boil moBepxHOCTH npu3amel paBHa 2 (V7 + 3 +2). Haitaure

o6’beM NMPHU3MBI.

. B HAKJIOHHOH TpPeyroJbHON NpH3Me Yroj MexxXAy OOKOBBbIM

pe6poM M CKpelIuBaloIIeiica ¢ HUM CTOPOHON OCHOBaHMA pa-
BeH 45°. JlnimHa aToit cTopoHs! paBHa 6, a paccrosaue or 6o-
KoBoro pebpa ao 6oKOBO#l rpaHu, cojeprkailneil aTy CTOpo-
Hy, 4. Jlauna Goxkosoro pebpa pasHa 5. Haiigure obGbem
[IPU3MBbI.
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C-16

1.

Ocnopannem nupamuabl DABC cayxut paBHoOGeApeHHBIH
TpeyroasHuk ABC, AB = BC, ZABC = o. I'paas ADC nep-
NeHJAMKYJspDHA IUIOCKOCTH OCHOBaHHMsA, & OCTaJbHbIE JBe
rpaH¥ HaKJOHeHH K Hemy noa yriom f. Paccrosmume or
OCHOBAHHSA BLICOTHI A0 60KoBOI rpann BDC pasno d. Haii-
aute o6’béeM NMUpPaMHAbI.

. B npaBuibHO# YeThIpeXyroJbHON NMUpaMuje CTOPOHA OCHO-

BAHMA paBHA @, & YroJ MeXXJAY CMeXHbIMH G0KOBBIMH Ipa-
HAMH o. Haligure o6beM mupaMHAbI.

C-17

1.

JIBa KOHyca pacnoJioKeHbl TaK, YTO OCHOBAHHA HX IapaJi-
JieJIbHbl M BePIIMHBI KAXKJA0Oro U3 HUX PACIIOJIOMNEeHbl B LleH-
Tpe ocHOBaHMA Apyroro. Haiaure o6beM obieit yacTu aTux
KOHYCOB, €CJIH pajuychl UX OCHOBaHMM paBHbl 4 1 6, a 06-
miasa BeicoTa paBHa 15.

. Konyc BnucaH B nmuUpaMuJy, OCHOBAHMEM KOTOPOM CJYIKHT

npsaAMOyroJjibHas Tpanenmusa ¢ OCHOBAHHAMH, paBHBIMH 2u4.

O6beM KOHYCa paBeH “:‘—: . HaiiauTe yros HakjJoHa 60KOBBIX

rpafHeil K IJIOCKOCTH OCHOBAHHA.

c-18

4§

OcHOBAHHAMH YCEUYEHHON NMUpaMHABLI cay:KaT pomObl. JIua-
roHaJlu HHMYKHero OocHoBaHMs paBHbl 12 u 16, a Bepx-
Hero — 8 u 6. JIlBe GOKOBBIe TI'paHH, NPOXOAAIIHE Ye-
pe3 CTOPOHBI TYNbBIX yrjaoB poM06oB, NepneHAMKYJIAPHBI
IJIOCKOCTH OCHOBAHHMSA, & OCTaJIbHbIe JBe M3 HHUX COCTaB-
JAKT ¢ OCHOBaHMeM yroa B 45°. Haiaure ob6beM nupa-
MH/BI.

Paccrosinne MexJy OCHOBAHHMAMH INEePHeHAMKYJISAPOB, ONYy-
IMEeHHbIX M3 BepIIMH Tynoro yrjia pom6a Ha ero CTOpPOHBHI,
paBHo 20. Haiiaute o6bem TeJa, NOJY4YEHHOro OT Bpallle-
HUA pomba BOKpYr ocH, Npoxojsileil yepe3 BepLIMHY OCT-
poro yrJsa, pasHoro 60°, u nepneHAMKyJApHOU OGosbluei
AMAaroHaJu.
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C-19

Haiigfure o6’beM BBINYKJIO-BOTHYTOM JIMH3BI, Y KOTOPO# pa-
AHYCHI NOBepXHOCTeN paBHBI 25 U 29, a pacCTOAHHE MEXXAY
nearpamu 6.

. OrHOmIenme o6beMa KOHyca K 0o0’beMy BIMCAHHOIO B KOHYC

mapa paBHo 8 : 3. Haiiqure BeIMYHMHY yrJjia NIpH BeplIHHEe
OCeBOr'o Ce4YeHHs KOHYyca.

Aac

. Hanel npamasa EF, rae E (1; -2; 1) u F (2; -1; 3), 1 noc-

KocTh X — 2y + z — 3 = 0. Haiiaure xkoopAMHATHI TOYKH P
repece4eHUs 3TON NPAMOM C IJIOCKOCTBIO.

Hanummure ypaBHeHHe ILJIOCKOCTH, NIPOXOAALIEH Yepe3 To4-
K A (1; -1; 1) u B(2; 1; —1) 1 nepneHANKYJIAPHON IJIOC-
KocTH x -2y +2-1=0.



Bapuanur 7

C-1

1. B npsamoii tpeyroabnoi npuame ABCA,B,C, Toukn F, M n
K — cepeaunnl pebep AA,, A,B, n BC cooTBeTCTBeHHO, a
Touka E penut pe6po B,C, B orHomenunu 1 : 5, cuuras or

BepmuuHbl B,, ZABC = 90°. BokoBnle pe6pa npu3Mbl U Ka-
TeThl OCHOBAHMS PaBHBI MexAy coboil. Mcnosub3ysa meroxn
KOODAMHAT, YCTAHOBHTE, JexaT Ju Touku F, M, E u K B
OZIHOM ILIOCKOCTH.

2. Jlaabl TpH HEKOMIUIAHAPDHBIX BeKTOpa ﬁ {1; -2; 1},
g {2; 0; -1}, m {-1; 1; 2}. Paanoxure Bextop a {1; 2; -2}
[0 BEKTOpaMm p, ¢ ® m.

Cc-2

1. B Terpasape DABC DB 1 ABC, DB=4, AB-=BC,
BE 1| AC, BE = AC = 4. Touka P paBHOyAaJeHa OT BCex
BepmiMH Terpasapa. Haliaure paccrosHuAa or Touyku P 1o
BEPIIMH TeTpasjpa.

2. PemmuTe ypaBHeHHe

JE-1)?+y?+2% + Jx?+(y-1)2+2? =1.

Cc-3

1. B ocHoBanum nupamuaslt MABCD, noMemeHHOH B nps-
MOYTOJIBHYI0 CHCTE€MY KOOPAHMHAT, JiexKHT pomM6 ABCD,
A (-3;10; -5), C(3; 4; 1), M (5; 8; -3), LMAD = ZMAB.
HaiiauTe BBICOTY NMHpPaMM/IBLI.

2. Hcnonb3ya ckajJsipHOe NpOU3BeJleHHe BEKTOPOB, HaiiauTe
HauboJiblee 3HAYEHHE BBLIPDAXKEHUSA

Jsin?x +0,5 + /cos? x - 0,5 + /0,5.

IIpn KakoM 3HA4YEHHMH X OHO AocTHraercs?

c-4

1. B ocHoBanuu nupamuasl MABC neXHT NpAMOYroJibHbIN
TpeyroabHUK ABC (£C = 90°), AC = 3, BC = 5. Pebpo AM
NepneHANKYyJAPHO cTopoHe ocHoBamua AC, AM =4,
MB = J30. Haiiaure BBICOTY IMHPAMMIBI.

2. B rerpasape DABC yrami ADB, ADC w BDC Trynsie,
AD = BD = CD. [lokaxxure, 4To TpeyroJsHuk ABC ocTpo-
YTrOJBHBIH,

4]



c-5

10

IIycte m;, U m, — nepecexkawiiuecs MeplHeHANKYJISAPHbIE
npaMelie. JIokaXKuTe, YTO KOMMO3UIIUA CHMMETPHIl OTHOCH-
TEeJbHO 3TUX NPAMBIX €CTh CHMMETPHSA OTHOCHTEJLHO NpA-
MO#, KOTOpas NepneHANKYJSPHA 3THM MNPAMBIM.

. fABaserca sm aBuiKeHHMeM oTo0Opa’keHHe NPOCTPAHCTBA Ha

cebsa, npu KOTOpOM Jobasd TOYKA C KOOpAUHATAMH (X; y; 2)
NnepexoauT B TOYKY (—x + 2; -y — 3; -z + 1)? Ecam na, 1O
KaKkuM ob6pa3oM MoKeT OBITH MOJIyUeHa Takas Todyka?

C-6

1.

Haub! oceBble cummeTpuu S, B S, NPOCTPAHCTBA; P U ¢ — OCH
CHMMETPHH, KOTOpble He coBnajawr; S,°S, u S,°S, —
KOMIIO3MIMHK 3THX cuMmMerpuii. Jloka>kuTe, 4TO ecim
S,°8,=8,08, T0 p u ¢ — nepecexamommecs npsmseie.

Ha nanHoit npamoit [ HaiAuTe TOYKY, CHMMMETPHYHYIO
JAaHHOH TOYKe A OTHOCHTEJIbHO TOYKH, JiexKalleil B IJIOCKO-
ctu o (I mepecekaeT IJIOCKOCTL B Touke M).

Cc-7

. ABCD nw EFKL — nBa B3aMMHO NepHeHAMKYISAPHBIX Oce-

BbIX CeYeHHus NHJIuHApa, npuuem AD u EL — aumameTtpsl
OAHOro ocHoBaHMsa, M — cepeamHa obpasyomeit AB,
ML 1 AC. Ilnomaas oceBoro cedyeHuss pasaHa 4. Haiigure
IJIOIIalb MOBEPXHOCTH IMJIMHJApA.

. B npaBuabHOI yeTsipexyrosibHoOi nupamuae MABCD cro-

POHa OCHOBaHMA paBHA @, a GOKOBble 'PAHHM HAKJIOHEHBI K
ILJIOCKOCTH OCHOBaHMA moj yriaom ¢ = arctg 2. B ary nupa-
MHAY BIOHCAH pPaBHOCTOPOHHMH LMJMHAP (oceBoe ceue-
HHe — KBaJIpaT), y KoToporo oaHa ofpasyioluias npuHajaie-
JKHUT IUIOCKOCTHM OCHOBAHMA, & OKPY>KHOCTH OCHOBaAHHMM
Kacalorca anodem rpaseit AMB u DMC. Haiigute mio-
maab G0KOBOM NMOBEPXHOCTH LMJIMHApPA.

c-8

Toukn A (1; 2; -2), B (4; 2; -2), C (3; 4; —2) »nexar Ha
OKPY>XHOCTH OCHOBAHHUSA KOHYyCa, BBICOTA KOTOPOro pasHa 3.
Konyc nepecekaer nmiockocts z = 0. Haitaure naomaas ce-
YeHUs KOHyca 3TOM IUIOCKOCTBIO, KOODAMHATHI BepIIHHBI
KOHyca M miomaabs 60KOBOH MOBEPXHOCTH KOHYycA.

. I[namnmm OCeBOro ceyeHMs YyCeueHHOI'o KOHyca B3aMMHO

nepneHANKyaApHLL. [Lnomans 60KOBOI MOBEPXHOCTH yCeueH-
HOI0 KOHYCA OTHOCHTCH K IUIOIAaAu GOKOBOil NMOBEpXHOCTH
KOHYyca, o6pa3yoieil KOTOpOro CJIyXXHUT ANAaroHajlb Ce4YeHHud,
a paIMycoM OCHOBAHMS — ero BhicoTa, Kak v6 : 3. Haiiagure
yroJ HakJoHa obpasyiomeil K IJIOCKOCTH OCHOBaHMA.
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c—9 ,
1.

Ha pucynke 7 wnsobpakeHa

8-3BeHbeBas JJOMaHadA JUHHASA, %

BCe 3BeHbA KOTOPOM paBHHI @, <
a yroJ MexJy 3BeHbAMH O
Haiiaure niomaas moBepxHo-
CTH, KOoTOopas obpasyercs npH
BpalleHUH 3TOM JIOMAHON BO-  pyc. 7
Kpyr ocwu [,

. Bce pefpa npasuibHOM TPeyroJibHOM NPU3MbI paBHbI a. Ye-

Thipe BepIIMHbI IPH3MBbI JIEJKAT B IJIOCKOCTH OCHOBAHHA KO-
Hyca, a JiBe Apyrue — Ha ero 6okoBoii nosepxHocTu. ObGpa-
3dylomas KOHyCa COCTaBJfAeT C ILJIOCKOCTbIO OCHOBAHHMA
yron ¢. Haiiaure niomaaes oceBOro ceyeHMs KOHyca U ee
HaMMeHbllee BO3MOXKHOe 3HaueHMe. IIpu KakoM 3HauyeHUH
yria ¢ aro aocruraercs?

C-10

1.

Cdepni, 3ajaHHBIe YPABHEHHAMH X° + y* + 2 - 2x + 2y - 2=0
nx’+y*+ 2% +2x - 2y - 2z - 6 = 0, nepecekalorcsa. Haitgure
JJIMHY JIMHUH NepecedyeHus aTux cdep.

2. HaiiguTe MHO>XeCTBO TOYE€K, PACIHOJIOXKEeHHbIX BABOe Oimxe

K Touke A (2; 0; 0), yem K Touke B (—4; 0; 0).

c-11

1.

M3 TOYKH MOBEPXHOCTH lLIapa NpoBeJeHbl TPH PaBHbIe XOp-
ALl [IOJ YIJIOM O OAHA K Apyroi. Haiiaure ux Jimey, ecamn
paauyc mapa paseH R.

2. W3 oaHoit ToukH cdepbl NPOBeJieHbl TPH NOMNAPHO IepleH-
AHKYJApPHbIe XOpAbl AJMHOM a, b u c¢. Haiigure maomans
ctephl.

C-12

1. Bce pebGpa yeThipexyroJibHOM nMUpaMuAbl paBHbI a. Beicora
nupamMuibl sABJAAeTcA AuaMeTpoMm mapa. Haiiaure aaumny
JIMHUH NepeceYeHUA NMOBEePXHOCTEH 3THX TeJl.

2. B ky0 c peGpom, paBHBIM @, BIMCAH IIap. 3aTeM B OAMH M3

TPeXrpaHHbIX YIVIOB IpH BepuinHe Kyb6a BoucaH BTOpPO#
map, Kacawoliuuiics nepporo mapa. Haitaure paguyc BTopo-
ro mapa.
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C-13

1.

Croporbsl AB u BC ocHOBaHHMA NPAMOYTOJbHOIO napaJjie-
nenunena ABCDA,B,C,D, paBHbl cooTBercTBeHHO 6 1 8.
Yepes cepeaunbl cropod AD u CD u BepmimHy B, nposeje-
Ha IUIOCKOCTh, COCTABJIAOLIAA C IUIOCKOCTHBIO OCHOBAHUA
yroa B 45°. HaiiauTe o6’beM mapassiesienumnesa.

. OcuoBanuem npsimoii npuamsl ABCA,B,C, cay»XuT npamMo-

yroabHbI# Tpeyroasauk ABC (£C = 90°), BC = 4, BB, = 3.
Yron wmexay nauaronansmu rpaHeit AC, m CB, paseH

arccos % Haitgure o6'beM npH3Mel.
C-14
1. Oxono kyba omucaHa mpu3Ma Tak, YTO BCe BepIIMHLI Kyba

ABJIAKIOTCA CepeJHHaMH CTOPOH OCHOBaHWI npuambl. OcHo-
BAHMEM INPHU3Mbl CJIYXKHUT Tpanenus, OCHOBAHHA KOTODPOM
paBHbl a 1 b. Haiigure o6beM npusMsl.

. KopsiTO nosnynuauHApHYecKoi (popMbI HANIOJIHEHO A0 KpaeB

HHUAKOCTbIO. CKOJIBKO NMPOLEHTOB KHAKOCTH BbLIBETCHA, €CJIH
KOPBITO HAKJOHUTH Ha 30° Tak, 4ToOnl o6pasyommue MHUIHH/-
pPa OCTAaBaJIMCh NOPH3OHTAJILHBIMH?

C-15

1:

OcHoBaHMeM HAKJIOHHOWM TpeyroubHO# npuamsi ABCA,B,C,
CJYKHAT NpaBHJIbHBIA TpeyroabHHK ABC co cTopoHO#, pas-
Hoit a. BokoBoe peGpo paeHo b, ZA,AC = 60°, ZA,AB = 45°.
HaiiauTe o6/beM nMpu3MBI.

B HakJIOHHON uveThIpexyroabHoi npuame ABCDA,B,C,D,
OCHOBaAHHEM CJYKHT 4YeTbipexyroibHuk ABCD, y kotopo-
ro AC=5, BD=4 u AC 1 BD. [InaroHaJbHOe Ce4YeHHe
BB,D,D — npsaMOyrojibHHMK, a miomanb cedenus AA,C,C
paBHa 30. Haiiaure o6beM IpH3MBbl.

C-16

1.

B ocHoBaHuMM TpeyroabHON nmupamMuasl MABC nexuTt npa-
BHJIbHBIH TpeyroJdsHHK ABC co CTOpPOHOi, paBHOI J2,

MA = 2. BoKoBBle rpaHH MHPAMH/LI HMEIOT PaBHBIE ILJIO-
maau. Haiigure o6beM nupaMubl.

. B rerpasape DABC M € AB, npuuem AM = %AB, P — ce-

peaunna meauansl AF rpanu ABC, a K — cepeauHa mMeaua-
Hbl AL rpann ADB. Yepes Touku M, K n P nposeaeHa
IJIOCKOCTh. B KAKOM OTHOINIEHHH 3TAa IUIOCKOCTH AEJUT 00'b-
eM IMUpaMHubl?
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C-17

1.

Yepes BepHIMHY KOHyca IIPOBeJleHO cedYeHHe, HMelollee
Hanboabmiyw miomansb. IIJI0CKOCTL 3TOro cedeHUA COCTaB-

1
JIIeT ¢ IJIOCKOCThbIO OCHOBAHHA YTIoJ arccosﬁ. O6pasyio-

masA KoHyca pasHa L. Hailiante o6beM MeHbIel 4acTH KO-
Hyca, OTCeUeHHOMH 3TOH NJIOCKOCTHIO.

. Jdnuna 6okosoro pebpa npaBHJAbHON TPEyroJbHONH NMUpaMu-

asl paBHa 10, aaumHa ctopoHbl ocHOoBaHMsa 12. Bokosas
rpaHb NUPaMHUABLI BIMCAHA B OKPYKHOCTb OCHOBAHHUA KOHY-
ca, oOpaaylolei KOTOporo npuHamiexxur Goxkosoe pebpo
nupamuasl. Haitaure o6beM kKoHyca.

c-18

CTOopoHBI OCHOBaAHMS NPABHJIBHON 4YeThIPEXYroJIbHOH yce-
YeHHOMN nmupaMujbl paBHbl @ u b (a > b). Yepea nporusono-
JIO}KHbI€ CTOPOHBI BEPXHEro M HHM}KHEro OCHOBAHHI1 IpoBe-
JleHa IJIOCKOCTh. B KAKOM OTHOILEHHUM 3Ta IJIOCKOCTh JAeJHUT
o6beM nupaMHAbI?

IIpamoyroasabiit TpeyronbHUK ABC (ZC = 90°), y KoTopo-
ro karer BC =a u ZA = 60°, Bpamaercs BOKpPyr NnpsiMoii,
NpoxoAfAlleil yepes BepIIMHY A U NepneHAuKYJIsapHoi Guc-
cekrpuce yria A. Haliaure o6beM Tesia BpallleHUA.

c-19

1.

OcHOBaHHEeM NHUPAMHABI CJAYKHUT NPABHJIbHbII TPEYroJbHHK
co cropoHoi, paBHOM 1. OcHoBaHMe K BBICOTHI MHPAMHALI
JIKHT HAa pAcCTOAHHH 2 — ~3E or uenrpa O aToro TpeyroJib-
HUKa, npudyeMm jgydy OK npoxoauTr depes OAHY H3 ero Bep-
muH. Haligure niomaas noBepXHOCTH BIIMCAHHOIO B IMHUpa-

MMy [Iapa, ecJiH BhICOTA MUpaMHJbLl paBHA * g

Ilonwii map paauyca 9 cM, TOJIMHA CTEHOK KOTOPOro
3 cM, nJbIBeT B BoJle, IPHUYEM M3 BOJbI BBICTYIIAET €ro 4acThb
BbicoToi 6 cm. Haiiaure nioTHOCTH MaTepnana, U3 KOTOPO-
ro M3roToBJIeH map.

ac

1.

B npaBusibHOHN YeThIpexyrosbHoMi nupamuae MABCD cropo-
Ha OCHOBaHM#A paBHa 2, a Beicota 1. Hcnoab3aysa MeToa Koop-
AMHAT, HalauTe yroa Mmexay AM u miockocthio DMC.
Hanunmure ypaBHeHHe ILJIOCKOCTH, IPOXoAAllel yepe3 ToY-
Kku A(1;-1;1) u B (2; 0; —1), xoropas Obl1a 661 napaJ-

JleJibHA HaANpaBjeHuI0 BekTopa m {3; 1; —1}.
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Bapuanur 8

v . R B T T Tl Tk e .

C-1

1. B kxy6e ABCDA,B,C,D, Touku M, P, F u K — cepeAuHbI
pebep AD, AA,, A,B, u C,C coorBercrBeHHo. Ucnoab3ys
MEeTO/Ji KOOPAHWHAT, YCTAHOBHUTE, JIeXKAT JU TOUuKH M, P, F u
K B oaHOI nIOCKOCTH.

2. PasnoxuTe BEKTOP m {1; 1; 1} mo TpeM HeKOMILIaAHAPHLIM
BeKTOpam a {1; 1; -2}, b {1; -1; 0} u c {0; 2; 3}.

C-2

1. B rerpasape DABC AD 1 ABC, AD=2, ZACB =90°,
AC = CB = 4. Touka M paBHOy/JaJIeHa OT BCeX BEPIIHH TeT-
pasapa. HaliguTe pacCTOSHHA OT 3TOH TOYKH JO BepIIMH
TeTpasjapa.

2. VkKa>XuTe B NPOCTPAHCTBEHHOM CcHCTeMe KOODJAMHAT BCe pe-
IIeHUsl YpPaBHeHHUS:A

JxXP+yi+z-1)? + J(x-1)2+y?+2% = J2.

Cc-3

1. B rerpasape DABC, noMemeHHOM B NPAMOYTIOJBHYIO CHC-
TeMy KOOPDAMHAT, OCHOBAHHMEM CJYKHT paBHOGeaApeHHBI
TpeyroibHUK ABC, AB = AC. Bricorsl rpaHeit ADC wu
ADB, npoBeaeHHbie U3 BepIuHbI [, paBHBI MexXay coboii.
A(;0;-2), D(2;-1;1), K (0; 1; -1) — cepeanna BC.
Haiiaure BBICOTY NHpPaAMHABI.

2. Ucnonws3ysa ckajlsipHOoe NpOM3BeJeHHe BEKTOPOB, HaiauTe
Hanbosbinee 3HaYeHne cyMMmbl V1 +x ++/1 —x +1. IIpu ka-
KOM X 3TO 3HAUYEHHe CYMMBI JOCTHTraercs?

Cc—-4

1. B rerpasape DABC DB=DC=CB=AC=3J2, AD=3,
ZACB = 90°. Haiigure BBICOTY NUPAMHALI, ONYUIEHHYIO U3
BepmuHbl D.

2. B nupamuae MEFKP nnockue yriabl npu sepmuHe M pas-

HBI 0. Boluucanre yroa  npu BepmIMHe AMArOHAJIBLHOrO Ce-
yenua EMK.
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C-5

. Jloka)kure, YTO KOMIO3MIUA TPEX LEHTPAJbHBIX CHMMETPHI

OTHOCHUTEJIBHO TOueK A, B u C (TOYKH He JieKaT Ha ONHOM
NPAMOI1) eCTh LIEHTPAJbHAA CHMMETPHSA OTHOCHTEJIBHO TOY-
ki D, sBisawmeiica BeplIMHON napauienorpamma ABCD.

. HdABnaerca 1M ABMXKeHHEM oTtofpakeHHe NMPOCTPAHCTBA HAa

cebs, npu KoTOpoM J106asi TOUKa ¢ KOOpAMHATAMHU (X; Y; 2)
nepexoauT B TO4YKY (x — 1; -y — 2; 2z + 1)? Ecam aa, To Ka-
KUM o0pasdoM MokeT ObITh MOJIy4eHA TaKas Touyka?

C-6

. Jokaxure, 4yTo 6MCCeKTpHCca JUHEHHOrO yrja ABYTIPaHHOIO

yriia ABJdAeTCA OCbKO CHMMETPHH ABYI'PDAHHOI'0O yrJa.

. Hs BEPIIIHH IMapaJuiejielininea NpopejeHbl TPH AHaAroHaJjln

ero rpaHeii. Ha aTux orpeskax kak Ha pefpax mocTpoeH mna-
payenenunes. JlokaxKuTe, 4YTO NPOTHBOIOJIOMKHAA BEpPIIH-
Ha JAHHOrO napajulejielldneaa CJHAYKHT IEeHTPOM CHMMeT-
PHH IIOCTPOEHHOTrO.

Cc-7

. ABCD n EFKL — pBa B3aMMHO NepHeHAMKYJAPHLIX Oce-

BbIX CeUYeHMA IMIMHApa, npuuyeM AD u EL — auamerpsl
ofiHOro ocHoBaHusi, M — cepeauna FA, a N — cepeauna

AL, MN = J/17. Ilnomaasb oceBoro ceuenus pasHa 16. Haii-
AWTe IJIOMIAAb NNOBEPXHOCTH ILWJIMHJDPA.

. C'ropona OCHOBaHHUA npammbnoﬁ tle'rupexyr‘onbﬂoﬁ nupa-

MHUJbLI paBHa a. BokoBble peOpa HaKJOHEHBl K IJIOCKOCTH
ocHOoBaHHA noj yriaom 60°. B ary nupaMuay BnucaH M-
JUHAP, GOKOBasA MOBEPXHOCTh KOTOPOrO KacaeTcsa OCHOBa-
HUSI TNHUPaAMHAbLI, & OKPYXXHOCTH OCHOBaHMii — GOKOBBIX
rpaHeii, npuyeM obpasyiomas NUJIMHAPA PaCHoJIOKeHa Ha
AuaroHasu ocHoBanua. Haiaure maomaas GOKOBOM mno-
BEePXHOCTH LMJHHJAPA, €CJH ero BbicOTa paBHa h.

c-8

. Toukm A (1; -1; 2), B (-2; -1; 2), C (-2; 3; 2) nexar Ha

5
; §; 6] Je-
JKUT Ha ero 60okoBoil mosepxHocTH. Haliaure naomanes 60-
KOBOi MMOBEPXHOCTH KOHYcCA.
Ob6pasyomas ycedueHHOIo KOHyca paBHa 1, amaroHanau oce-
BOI'O CeYeHHs B3aMMHO NnepneHAHUKyaapHsbl. Ilnomans noJ-

HOH MOBEPXHOCTH KOHyCA paBHA %(JE +1). Haiigure yron

OKPY?KHOCTH OCHOBaHHA KoHyca. Touxka M (0

HakKJIOHa oﬁpasyiomeﬁ K IJIOCKOCTH OCHOBaHHA.
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c-9

Ha pucynke 8 mnsobpaxeHo

l
YyeTblpe KBajpara CO CTO- a S
poHO#, paBHON a. Haiaure
IJIOINAa/b TOBEePXHOCTH, KO-

Topaa o0OpaayercA NIpPH Bpa-
INeHUH 3TOM (PUrypsl BOKPYT

ocH l. Puc. 8

. IlpaBunbHas TpeyroJibHas npuama, Bce pebpa KoTopoii pas-

Hbl, BIMCAHA B KOHYC, [IDHYEM TPH €€ BepIIHMHBI JIeJKAT Ha
60OKOBOI MOBEPXHOCTH KOHYCA, & TP — B IIJIOCKOCTH OCHO-
Banusa. ObGpaayoomas KOHyCa COCTaBJIAET € IUIOCKOCTBIO
ocHoBaHMA yroJa ¢. Haligure miomaas oceBoro ceyeHus Ko-
Hyca M ee HauMeHbInee 3Ha4YeHue. [Ipn KaKoOM 3HAYEHHH @
OHO jocTturaerca?

c-10

1.

2.

Haubl aBe chepbl. IlepBas sagana ypasHeHHem x? + y° +
+2*-2x -4y - 20=0, Bropas cdepa ¢ HEHTPOM B TOY-
ke O, (2; 4; 2). OEM nepeceKalTCs 110 OKPYXXHOCTH, JJIHHA
KoTopoii pasHa 2n+/21. Haiizure ypaBHeHHe BTOPOii cephbl.
HaiiiuTe MHOXKECTBO TOYEK, PACIIONOMKEHHBLIX BABOe GamKe
Kk Touke M (0; 2; 0), uem k Touxke P (0; 4; 0).

c-1

1.

Yereipe mapa pagunyca R pacnosoeHbl TaAK, YTO KaXKAbIi
map Kacaercs tTpex aApyrux. Haiigure paguyc chepsi, KoTo-
pasi BHYyTpeHHMM 0o0pa3oM KacaeTcs JAHHBIX IIAPOB.

IIlap kacaerca Bcex pebep Terpasapa. CpaBHHTE CyMMBI
JUIMH CKpellHBalomuxca pebep TeTpasgpa.

C-12

1.

B npaBusbHO#N TpeyroJbHONM NUpaMHjie CTOPOHA OCHOBAHHMA
paBHa a. BokoBble rpaHM HAKJIOHEHbI K OCHOBAHHIO MOJ yr-
som 60°. Beicora nupaMHAbl ABJAETCA AMAMETPOM IIapa.
Haiiaure ANMHY JHHUHM NepecedeHHs NOBEPXHOCTH 3THX
TeJ.

CTopoHa OCHOBAHHSA NMPABHJbHON TPEYroJbHON IMHpPaAMHIbI
paBHa a, ABYTrPaHHbLINA YroJ NpH OCHOBAHMM nmupaMuasl 60°.
B nupamujay BoucaHsl TPpM PAaBHBIX IIapa, KaXXALIA M3 KO-
TOPLIX KAacaeTcd ABYX APYIrHX IIAPOB, IJIOCKOCTH OCHOBA-
HHUA M OAHONH M3 GOKOBBIX rpaHeil mUpaMHAbl. 3HASA, 4YTO
TOUKH KACAHHUSA I[IAPOB C OCHOBAHHEM JieXXaT Ha amnodemax
OCHOBaAHHA, HANAUTE pajHycC Luapa.
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C-13

lt

B npamoyrosabHoM napasuenenuneae ABCDA,B,C,D,
AB =5, BC = 12. Yepes anarosnais napauiesenunena B,D
napajuiejibHO AHaroHaJu ocHopanusa AC nposeseHa IJIOC-
KOCTb, COCTABJAKINAA C IJIOCKOCTHIO OCHOBAHHUS YroJ B
60°. Haiiaure o6beM napasiesienunesa.

OcHoBanueM npsamoi npusmsl ABCA,B,C, cay:XuT npaMo-
yroabHbI# TpeyroasHuk ABC (£C = 90°), AC=3, CB=6,
M — Touka nepecedyeHHs MeamaH TpeyroabHuka ABC, a
P — nentp cummerpum rpanum CC,B,B. Ilpamaa MP co-
craBiafeT ¢ miaockoctbio rpanum AA,C,C yroxa arcsin%.
Haiiaure o6beM npuamsbl.

c-14

1.

IInomaas 6GokOBOII rpaHM NOpPaBHJIBHOH IIECTHYrOJbHOM
npuambl paBHa Q. Yepea GokoBoe peGpo npoBesieHO ce-
YeHHe, KOTOpoe pas3jie/iiji0 NPHU3My Ha 4acTH, o0beMbl
KOTOpPbIX OTHocATcA Kak 1 : 3. Haiaure niomans ceue-
HHUSA.

. JIBe obpasylomue IMJIMHAPA ¢ KBAJAPATHBIM OCEBBLIM ceue-

HHEeM JIe)KaT Ha OCHOBAHHMAX JPYroro IHJIHNHAPA, & OKPYXK-
HOCTH ero OCHOBAHMH KacaloTcA OOKOBOH IOBEepPXHOCTH
apyroro nuiauaapa. Haiigiure orHomeHEne o6'beMOB 3THX IIH-
JIUHAPOB.

C-15

1.

OcHoBaHMeM HaKJOHHOU npuambel ABCA,B,C, cayxuTt
TpeyronsHUK ABC, y koroporo AB=50, AC=40 »un
ZBAC = 60°, AA, = 25. PaccroasHue OT BeplIMHBI A, A0
cropoHsl AC paBHO 7, a 10 cropoHbl AB pasuo 20. Haitaure
o6’beM MPU3MBI.

. OcHOBaHMeM HakJIOHHOro napasnenenunesa ABCDA,B,C,D,

CAYHUT KBajApaT CO CTOPOHOM, paBHOH a. Bokosbie pebGpa
TOXKe paBHHI a, LA,AD = ZA,AB < 90°. [IByrpaHsblii yroJ
npu pebpe AA, pasen 120°. Haiigure o6bem napasuienenu-
mnema.
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C-16

1. B ocHoBanMu nupaMuabl MABC 5neXXHT NpaBHJBLHBIH Tpe-
yroasHUK ABC co cTOpPOHO#, paBHOH J3, MA = 6. BokoBnle
rpaHd HMelT paBHble miuomazau. Hailiaure obbem mnupa-
MH/BI.

2. B rpeyroasHoii nupamuae MABC MA =4, MB=6,
MC = 5. Ha pe6bpax MA, MB n MC Bbi6paHbl TOYKH A,,
B, u C, rak, uro MA, =1, MB, =3 u MC, = 2. B rakom
OTHOILUEHHMH IIocKocTh A,B,C, pasgenunsa o6bemM nupa-
MHUABI?

C-17

1. Yepesz BepmIHHY KOHyca IPOBEJE€HO CevYeHHe, HMelollee
HaubGosbiIy0 miaomaAb. IIJIOCKOCTE aTOro ce4yeHHs COCTaB-
JisieT ¢ IJIOCKOCTbIO OCHOBaHMA yroJ arctg 2. BeicoTa KOHY-
ca pasHa H. Haiigure o6bem Gosbineit yacTu KOHyca, oTce-
YeHHOM 3TO# IJIOCKOCTBHIO.

2. OcHOBaHMEM NHPAMHALI CJHYKHT OPAMOYrOJbHHMK, CTO-
poHbl Kotoporo 12 u 4. BokoBnle pe6pa nmupaMuabl pas-
Hbl 10. DBokoBas rpasb, npoxoasmas udepe3d 060Jb-
LIyl CTOPOHY NPAMOYroJIbHHKA, BNHCAHA B OKPYKHOCTb
OCHOBAHMA KOHyca, a ofpasyiomias KOHyca NPHMHAILJIEMXHUT
BBICOTE€ NPOTHBOIOJIOXKHONH GOKOBON rpaHH, NpoBeAeHHOM
U3 BepmiMHbBI nupamuabl. Hailigure o6beM KOHyca.

C-18

1. CropoHbl OCHOBaHHMII NPaBHJBLHOH 4YeTHIPEXYroJILHON yce-
4YeHHON mnupaMujabl oTHocaATcA Kak 1 : 2. Yepea neHTtp
HUXXHEro OCHOBAHMSA M CPeAHIOI JHHHIO OAHON M3 GOKO-
BbIX rpaHeill NpoBeJeHa ILIOCKOCTb. B KAKOM OTHOIUIEHHMH
aTa IJIOCKOCTH pasjiesua 00’beM NHpaMHALI?

2. B paBHOOGepeHHOM TpeyroJibHHKe Yroj IIpH BepIIHHe
paBen 120°, a ocHOBaHMe pABHO a@. OTOT TPEYroJbHHK
BpallaeTca BOKPYr OCH, IIPOXOAALNEH uYepe3d TOUYKY
nepecedeHMs BBICOT TPeyroJbHHKA H nNapajesbHON
OCHOBaAHHMIO 3TOro TpeyrojbHuUKa. Haliautre o6beM Teisa
BpallleHuA.
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C-19

1.

OcHoBanMeM mnHMpPaMHALI CJYXXHT PaBHOCTOPOHHHMH Tpe-
YIrOJIbHUK cO cTopoHOoi 1. OcHoBaHMe K BBICOTHI MHMPAMM/IbI

JIJKUT HA PACCTOAHMH ——= OT HeHTpa O 3TOro TpeyrojbHHU-

J3
Ka, npuyem Jyd OK npoxoauT 4epes cepeiMHY OAHOM M3
ero cropoH. Haiiaure njomaaes NoBepxXHOCTH lI1apa, BIIH-

CAaHHOIO B NHPaMHAY, €CJH ee BbICOTA paBHA w4

. Ilonwiii MeTasnuYecKHuil map, BHEIIHHMH pajguyc KOTOPO-

ro R, nnaBaer, OyAy4YH HAINOJIOBHHY MNOrPY>XEHHbIM B BO-
ay. IInorHocTs maTtepmaina p,,. Haiigure TONIIUHY CTEHOK
mapa.

AC

. OcHoBanmem nupaMuabl MABCD cay»XHT NPAMOYTOJbHHUK

ABCD, rne AB=2, AD = 1. 'paar AMB — pasrHobGe/ipeH-
HbI#l TpeyroibHUK (AM = BM), NJIOCKOCTh KOTOpPOro mnep-
NeHAUKYJAAPHA IJIOCKOCTH OCHOBaAHMA. BeicoTra nmupamMmbl
MO = 1. Hcnoab3ys MeTOA KOOPAHMHAT, HAWAUTE YIroJ Mexx-
ny rpaasmu AMD n DMC.

Hanumure ypaBHeHHe IJIOCKOCTH, NMPOXoAsllel yepe3 Tou-
Ky M (1; 1; 1) 1 nepneHANKYNAPHON JIMHUH NepeceY4eHHus
mwiockocreit 2x —y+2-1=0nx+y-22-2=0.



—= PABOTbl HA NOBTOPEHUE ——

n-1 Bapuanr 1

B ocroBanum nupamuzasl DABC neXHUT NpaBHJIAbHBINA Tpe-
yroJbHHK ABC co cTopoHOi#i, paBHOIi a. JIBe 6GOKOBBIe rpaHH
ADB n CDB nepneHAMKYJIAPHbI K IJIOCKOCTH OCHOBaHHA.
Hx obmee pebpo Toxe paBHO a.

. KakoBo B3amMHOe pacnojioxXeH"e INpAMBIX:

1) ABuCD; 2) BDwun AC; 3) PQ u AC, rpe Pu @ — ce-
peauHbl pebep AB u CD coorBeTcTBeHHO?

JaiiTe obocHOBaHHE,

ITocTpoiiTe ceueHne mMUpaMHABLI IJIOCKOCTHIO, NMpoOXoAasAmeit
yepe3 IEHTP OCHOBaHMA mnapaJulenbHo pebpam AC u BD.
Omnpeaenure BHA CEYEHHS M HAWAHMTE ero IJIOLIAAS.

3. Haiigure yrosn Mexjay rpaHsiMu:
1) ADB u CDB; 2) DAC u ABC.

4. Yemy pasen yroa Mmexay pebpom BD u rpanbio ADC?

5. Haiiaure yron mexkay AB u DC.

6. Yemy paBHO paccrosinme mexay AB u DC?

n-1 Bapuanr 2
OcHoBanueM npamoii npuamel ABCA,B,C, CIyXHT NpaAMO-
yroabHbI# Tpeyroasauk ABC (£LC = 90°), AC = CB = a. Bo-
KoBble pe6pa TO)Ke paBHHI 4.

1. KakoBOo B3aMMHOE PACIOJIOMKEeHHEe NMPAMBIX:

1) AA, u BC; 2) AC, u BC; 3) EF u AC, rae E € AB,
(AE : EB,=1:2)u FeCB,(CF:FB,=2:1)?
Haiite obocHOBaHNMe.

2. ITocTtpoiiTe ceyeHHe NPHU3MBbI IJIOCKOCTBHIO, IPOXOAALIeH ye-
pe3 AC u cepeauny B,C,. Onpeaennre BUJ ceYeHHUA U Haii-
AUTE ero IJIOIAAb.

3. Haiiaure yroua:

1) MeXAy IJIOCKOCTHIO CeYeHUs M IJIOCKOCTHIO OCHOBAHUSA;
2) MeXay IUIOCKOCTBIO Ce€YeHMA M IUJIOCKOCTBIO TIpaHHu
CC,B,B.

4. Yemy paBeH yroa wmexay B,C H IUIOCKOCTBIO TI'pPaHH
AA,B,B?

5. Haiiaure yroa mexay AB u B,C.

6. Yemy paBHO paccrosiHue mexay AB u B,C?
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n-1 Bapuanr 3

OcHoBanueM nupaMuasl MABCD cay:xut ksaapar ABCD
CO CTOpPOHO#M, paBHOH a. 'pans AMB siBAsieTcs NpaBMJIb-
HbIM TPEYTroJIbHMKOM M NEePHeHANKYJIsAPHA MJIOCKOCTH OCHO-
BAHUSA.

. KakoBo BzaumHOe pacnojioXxeHue NnpsAaMbIX:

1) MBwu AD; 2) ACu MD; 3) EF u PT, rtpe E, F, T u
P — cepeaunsl pebep MA, MC, CD u AD coorsBercTBeHHO?
Haitte o6ocHOBaHHME.

. IlocrpoiiTe ceueHne mMUpPaMHbl ILJIOCKOCTBIO, MPOXOAAIILENH

yepes cepeauny AD napasienbHo rpaiu AMB. Onpeaenn-
Te BHJ] CeYeHHA MU HANJHUTE ero mjaomaib.

. Yemy paBeH yroJ MexJy IJIOCKOCTSIMM:

1) ABC u» DMC; 2) AMB n DMC?
Yemy paBeH yroa mexkay MD u naockoctbio AMB?
Yemy paBeH yros mexay MD u AC?

. Haitgure paccrosinue mexay BC u MD.

n-1 Bapuawur 4

B rerpasape DABC rpanu ABC u DBC — npaBuJbHBIE
TPeyroJibHUKH CO CcTOpOHOM, paBHOM a. Ilnockoctm aTux
rpaHeii neprneHANKYJIAPHLI.

. KakoBo B3aumHOe pacnoJjioxKeHue [NpAMBIX:

1) ACuDB;2) ADwun BC;3) EF u BC, rne E n F — cepean-
Hbl pebep AC u BD coorsercrBenno? Jlaiite obocHoBaHme.
Yepe3 BepmunHy A u cepeauny M pebpa DC npoBeauTte
mIockocTs napajanensHo BC. Onpeaenurte BHUJA CeYeHHUA M
HaWJuTe ero IJouaib.

Haiiaute yroa Mexay IJIOCKOCTAMH:

1) ADC n ABC; 2) ADC u ADB.

Haiiaure yroa mexay meaunanoit rpaan ADC, npoBeieHHOMK
U3 BepmIMHbI A, U maockoctsio ABC.

Haiigure yroa mexay: 1) AD u BC; 2) AB n DC,
Haiiagure paccroaaue mexkay AD u BC.

n-2 Bapuanr 1

B npamom napainenenunene ABCDA B,C,D, ocHoBaHH-
eM cJy)XKuT pom0, aAmaroHasu koroporo AC =8 u BD = 6.
Yepes auaronans BD u cepeauny pebpa CC, npoBeaeHa
IJIOCKOCTb, COCTABJIAIOIIAA € IJIOCKOCTbI) OCHOBAHHMA YIOJI
B 45°,

1) Ha xakue yacTi 3Ta IJIOCKOCTH JAeJUT 0o0beM MmapaJse-
nenunena?

2) Haitaure nuowaabs noBepxHocTH npuamel AB,BDC,C.
3) Yemy paBeH yros Mexjay auaroHaanio A,C u 110CKO-
crbio rpaan DD,C,C?
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n-2 Bapmuanr 2
OcHopannem nupamuabl DABC cay»XuT paBHOOGeIpeHHBIH
NpPAMOYTOJIbHBIH TpeyroabHUK ABC (£LC =90°), AC=CB=
= 4. Boxkosble pe6pa HAKJOHEHb! K OCHOBAHHIO NOJA yryiom 60°.
1) Ha kakmue yacTu aeauT obbeM nmupaMuabl Iockocts CEF,
rae F — cepeanna BD, a Touka E nexuTr Ha pebpe AB, npu-
yem AE : EB=1:3?

2) Haiiaure miomaas GOKOBOM NMOBEPXHOCTH IMHPaMMJIbLI.
3) Yemy paBeH ABYTrpaHHBII yroJ, o6pa3soBaHHBIN I'paHAMH
ADC u BDC?

n-2 Bapuanur 3
OcHoBanueM HaKJOHHOM npuamel ABCA,B,C, cayxuT npa-

BHJILHBI TPEYrOJBLHHUK CO CTOPOHOI, paBHOi 4v/3. Bepmmu-
Ha A, NPOEKTHpPYeTCA Ha cepeAMHY cTOpoHBI BC, 60KOBbLIe
pebpa cocTaBJAIOT ¢ MJOCKOCTbHIO OCHOBaAHHA yroj B 45°.
1) Haiigure niomaab 60K0BOH MOBEPXHOCTH IIPH3MBbI.

2) Yepesa cropoHy ocHoBaHMs BC npoBegeHa ILJIOCKOCTS,
nepnesaAuKyaapHas rpann CC,B,B. B KaKkOM OTHOIIEHUH
OHA pasfenunna o6beM NpU3MbI?

3) HaiiauTte paccrosinue ot BepmmuHLI B 10 60KOBO# rpanu
AAC,C.

n-2 Bapmuanur 4
B ocHoBanmm mmpamuasi MABC nexxuT paBHOGeApeHHBIH
TpeyroasHUK ABC, AB=BC=10, AC=12. BeicoTa nHpaMH-
Abl paBHa 4. BokoBble rpaHd NMUpPaMHAbl PABHOHAKJIOHEHBI K
OCHOBAHHIO.

1) Yepes Toukn A, O u E, rune E — cepeauna MB, a O —
OCHOBaHMe BbICOTHI nupamMuasl MO, npoBejieHa ILUIOCKOCTb. B
KAKOM OTHOILEHHMH 3Ta IUIOCKOCTh AEJHT ofbeM nmupamMujabi?
2) HaiiauTe mwiomaas MOBEPXHOCTH NMHPAMMILI

3) Yemy paBeH yroa Mexxay MB u NJIOCKOCTBIO rpann AMC?

n-3 Bapuanr 1
Haubosnsmuii yron Mexxay ob6pasyloliHMH KOHYycCa paBeH
120°. Inomans oceBoro ceuenus pasHa 16+/3.

1) Haitaure niuomans 60KOBOM NMOBEPXHOCTH KOHYcCA.

2) Haiaure neHTpanbHbI yrosg B passepTke G0KOBOM mo-
BEPXHOCTH KOHYyca.

3) B nanHBI# KOHYC BnMcaH ApYyroil KOHyC, OCHOBaHHE KO-
TOpPOro MapauleJibHO OCHOBAHHIO JAAHHOINO KOHYCA M JEJIUT
ero BhICOTY B oTHOmeHHH 1 : 2, cuuTas or BepmHHLI. Bep-
IIMHA BIMCAHHOINO KOHYCA COBIAJAET C LeHTPOM OCHOBaAHMUSA
nanHoro. Haiiaure oTHOmeHne 06’b€MOB 3THX KOHYCOB.

4) Haiaure maomaab NOBEPXHOCTH OIMMCAHHOIO OKOJIO
JAHHOI'O KOHycCa Iapa.
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n-3 Bapuanur 2

B nuianHApe, BeICOTA KOTOpOro paBHa 8, uepes ero obpasy-
IOYIO IIPOBeJeHbl ABE ILJIOCKOCTH, YIoJl MEeXJY KOTOPhIMH
60°. ITnomanu ceuyeHuii paBHBI 32/3.

1) Haitaure naomaas 60K0BOM NMOBEPXHOCTH LMJIHMHADA.
2) HaiiauTe oCcTpBIl yroJa MekAy AHATOHAJAMHM Pa3BePTKH
60KO0BOIf MOBEPXHOCTH IMJIMHAPA.

3) BpiicHMTE, MOXXHO JH B JAaHHBI [HJHHAD BIHCATH
map, U ecJH Jia, TO HaWAMTe OTHOIIEHHEe HX 00’beMOB.

4) HaiiauTe miomaab NOBEPXHOCTH ONMCAHHOIO OKO0JIO 3TO-
ro MMJHMHApA Iapa.

n-3 Bapuanur 3
B yceueHHBI KOHYC BIMCAH IIAp, AMAMETP KOTOPOTO PaBeH

5v3. O6pasyoimue KOHyca COCTAaBAAIOT C IJIOCKOCTBIO OCHO-
BaHHA yroJs B 60°,

1) Haiiaute miomaas G0KOBOI MOBEPXHOCTH KOHYycCA.

2) Haiiagute o6beM KOHYycCA.

3) Vkaxkure pasmepnl pas3BepTKHM OOKOBOH NOBEpPXHOCTH
KOHyca (IeHTPaJIbHbIA YyroJ pasBepTKH, paguychl KOHIIEHT-
PHYECKHX OKPYXXHOCTeN).

4) KaxkoBa miomajb NOBEPXHOCTH OIIMCAHHOI'O OKOJIO KO-
Hyca mapa?

n-3 Bapuanr 4

IIunuaAp, OcCeBoe cedYeHHME KOTOPOro KBajpaT, BOHCAH B
KOHYC TaK, 4YTO OKPYXHOCTh BepXHEero OCHOBAHHMA IH-
JAHApPaA Kacaercsa GOKOBO# NOBEPXHOCTH KOHyca, a HMX-
Hee OCHOBaHHWE JIe)KUT HAa OCHOBAHMH KoHyca. ILlnomans
60KOBOIf MOBepXHOCTH HMJIHMHApPa paBHa 16n, a obpasyio-
mAas KOHYCA COCTABJIAET C ILJIOCKOCTBIO OCHOBAHMA YIoJ
B 45°.

1) Haiiaure niuomaas 60K0OBOM NMOBEPXHOCTH KOHYcCA.

2) KakoBa Hau6GoJbmas BO3MOXXHAas ILIOIIAAb CeUYeHHsd,
NpOBeZICHHOIO 4Yepe3 BepIIMHY KoHyca?

3) Haiinure oTHOomeHHe oObeMa KOHYCaA, OTCEYEHHOro OT
JAAHHOTO KOHYCa BEPXHHMM OCHOBAHHMEM IMJIMHApPa, K o0be-
My HUJIMHApPA.

4) Haiiaure o6beM BNIHCAHHOrO B KOHYC LIapa.
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n-4 Bapuanr 1
1. B nHaknonHo# TpeyrosbHOi npuame ABCA,B,C, Bce pebGpa
paBHbl @, LA,AC = LA ,AB = 60°. Ucnosb3ys BEKTOpPLI:

1) maitaure yroa mexay A,C u meauanoit AK ocHoOBaHuSA;
2) nokaxwure, uro rpadb CC,B;B — npsaMOYrojbHHK.

2. Ilpnama ABCA,B,C, 3anana KOOpAMHATAMH CBOHMX BepIIHH
A (1; 2; 2), B(-1;-1; 2), C (3; -2; 2), A, (1; 2; 5). Haii-
aure yron mexay npamoit AE, rape E — cepeauna A\C,, n
nnogcocrbm, KOTOpas NepneHAMKyJApHa AUMaroHaau rpa-
Hu B,C.

n-4 Bapuanr 2

1. B rerpasape MABC oCHOBaAHHMEM CJYXXHT IIPABHJIbHLIN Tpe-
yroabHUK ABC co cropoHoit a, AM =2a, LMAC =
= /ZMAB = 45°. Ucnionb3ys BeKTOPLI:

1) nokakure, uro AM 1 CB;
g)MnaﬁnuTe paccrossHHe MexXay cepeauHamMmu pebep AC m

2. Iupamuaa MABCD 3anaHa KOOpAHHATAMHM CBOHX BepILUHH
M(-1;2;5), A(1;-1;2), B(-2;1;2), C(-1;3;2),
D (3; 1; 2). Haiigure o6'beM nNupaMHAbI.

n-4 Bapuanr 3

1. B npamom napaanenenunene ABCDA,B,C,D, ocHoOBaHHeM
cay:xutT pom6 ABCD co CTOpPOHOH a@ M yrjaom A, paBHLIM
60°. Bokoesie pe6pa To)Ke paBHBI a. Mcnosb3ysa BeKTOPLI:
1) naitgure yron mexay AE u BD, rape E — neHTp cum-
merpuu rpaau DD,C,C;

2) poxakure, uro A,C L BD.

2. B kybe ABCDA,B,C,D,, ucnoJb3yss MeTOJ KOODAHHAT,
Haiaure yroa mexay FE, rape F — cepeauna DC, a E —
cepeauna B,C,, u miuockocrsio A,BD.

n—-4 Bapuanur 4

1. B npaBuabHOM Terpasape DABC pebpa paBHH a, M — TOY-
Ka nepecedyeHus meanad rpanu BDC, a E — cepeauna pe6-
pa AD. Ucnons3ysa BEKTOPHI:

1) naiiaure paccrosuue EM;
2) nokaykure, uro PK 1 AD, rae P u K — COOTBEeTCTBEHHO
cepeaunsl pebep DC u DB.

2. OcnoBanmem nupamMmuasl MABCD cny»XHUT NpAMOYTOJIbHAK
ABCD, rne AB=2 n AD = 1. I'paub AMB — paBHoGen-
PEeHHBI TPeyroJibHHUK, IUIOCKOCTh KOTOPOro NeplneHAHKY-
JIApHA OCHOBAHMIO NUpamMuAbl. Beicora nupamuasbl paBHa 1.
Hcnonbaya MeToA KOOPAMHAT, HAWJAHTE yroa Mexxay AF n
DE, rpe F — cepeauna MD, a E — cepeguHa MC.
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— = MATEMATUYECKME AUKTAHTbI ——

MA— Bapuanur 1

. Jlana rtouka M (1; 3; 2). Haliaure KOOpAMHATBHI TOYKH
M, — npoekuuu Touku M Ha mIockocTb OXZ M KOOpAHM-
HaTbhl TOYKH M, — npoexuuu Touku M Ha oce Oz.

2. Ilam.: Touku E (-1; 3) u F (1; —1; 4). PasnoxxuTe BeK-

TOp EF no BEKTOpaM 1 ; u k.

3. Haiaure yrosn mexay Bektopamu j u m = 2i — 3k.

4. B napamnenenunene ABCDA,B,C,D, sepmunsnt A (1; 2; —4)
u C, (3; 0; 2). Haiigure KOOPAMHATBHI TOYKH IepeceyeHUs
€ro JUaroHalie.

5. Hlaueli Toukm A, B u C, npuuem AB {-2;4; 3} m
AC (4; —8; —6}. Jlesxar Jiu 3T TOYKH HA OJHOM NMPAMO# ?

6. Jlan BeKkTOp m {1; 2; 2}. HaijianTe KOOPAMHATHI €ANHHUYHO-
ro BeKTOpa e, COHAIIPABJIEHHOI'O C BEKTOPOM m.

7. BekTop @ COCTABJSET ¢ MOJOMKHUTENLHBIM HanpasJIeHUEM
ocu Ox yroa B 135°. Haiigure aGcuuccy BeKTopa E, ecJIm

8. lgzilBg — npammrmmﬁ TeTPas’/p. anoc'm're BBIpaYKeHHe
(AB + BC) (AB BC) + AD (AC AB)

9. Mano: |a|=1, |b|=2, ab=120°. Haiigure (a + b) a.
10. B rpeyronsauxke ABC A (0; 0; 0), B(1; 2; 1), C (1; —-1; 1).
HaiianTe KOOPAMHATHI LEHTPA ONMMCAHHON OKOJIO TPEeyroJib-
HHUKA OKPYXHOCTH.

Ma-1 Bapmuanr 2
1. Jlana Touka E (2; —-1; 3). Haiiaiure KOOpAMHATHI TOYKH
E, — npoekuun toukn E Ha miaockocrs Oyz u KoopauHa-

Tel TOUKH E, — npoexknum Toukn E Ha ock Oy.
2. Ilauu Touku K (2; -1; 3) u M (1; -2; 1). Pasnoxxure Bex-

TOp KM no BexTOpaM i, ] u k.

3. Haiiaure yros mexxay BeKTopaMu j u n =—-2j + k.

4. B napannenenunene ABCDA,B,C,D, c¢ BeplIIHHOM
B, (-1; 3; 2) Touka nepeceyeHus auaronanein M (2; —1; 1).
Haiigure koopauHaThH BepminHbl D.
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10.

. Hauet Touknm E, F m K, npuuem Ef‘ {1; -2; 3} n

EK {-2; 4; 6}. JlexxaT J11 3TH TOYKH HA OAHON NpPAMON?

. Jlan BeKTOp ;; {-2; —2; 1}. HajiauTe KOOPANHATHI €AMHHYHO-

ro BEKTOpa €, MPOTHBOIOJIOXKHO HANPABJIEHHOIO BEKTOPY p.
-

. Bex'rop a cocTtaBJideT C NOJIOHTeJIbHBIM HAIllpaBJIeHHEeM

ocu Oy yroa B 135°. HalisuTe opaAMHATY BEeKTOpa a, ecau

la| = 2V3.

. B nupamuge HPMKE Bce peGpa paBHbI. YIIDOCTHUTE BhIpa-

xenne (PH - MK) (PH + MK) + HK (MK + KE).

s
Ilansl BekTopet m u n: [m| =2, |n|=+v2,nm= 135°. Haii-
AuTE (51' - r;) n.
B Tpeyronabamke MFP M (0;0;0), F (2;-1;3),
P (-1; 1; 1). Haiigure AnaMeTp OKPY’XHOCTH, ONHCAHHOM
OKOJIO 3TOr0 TpPeyroJbHHKA.

MaA—-2 Bapmuanr 1

1.

CeueHne, mapauieJlbHOe OCH IHJIHHAPA, OTCTOHT OT €ro
ocHu Ha paccrosiHHe, paBHoe 3. HaiiguTe miomaas ceue-
HUA, €CJIM pagMyC OCHOBAHHS IHMJHHAPA paBeH 5, a ero
Boicota 10.

OcHOBaHMEM NpPAMOM NPH3MBI CJHYXXHT TPEYroJbHHK CO
cropoHamu 6, 8 u 10. Beicora npuamsl pasHa 4. ILnomans
60KOBOH NOBEPXHOCTH OITMCAHHOIO OKOJIO IPHU3MbI IIMJIMH-
Apa paBHAa ....

Yepes BepIIMHY KOHYCA NPOBEAEHA IJIOCKOCTH, NepeceKa-
0olas OCHOBAHME IO XOpjJe, AJMHA KOTOpPO# paBHa a. Jta
xopaa crarnsaer ayry B 90°. Yroa mexay obpasyonaMmu
B ceueHuH paseH 60°. IInomans 60K0BOM NOBEPXHOCTH KO-
Hyca paBHA ....

OcHOBaHMEM NHPAMHABI CJIYXXHT TPEYroJbHHK CO CTOPO-
Ho#, paBHoit 10, 1 nporuBosexkamumM et yraom B 30°. Bo-
KoBble pefpa nupaMuAbl HAKJOHEHbl K OCHOBAHMIO IIOJ YTI-
aom 60°. Ilnmomaae 6GOKOBOM IOBEPXHOCTH OIIMCAHHOIO
OKO0JIO MUpPaMHAbl KOHYCa paBHA ....

HaiiauTe MHOXKECTBO TOYEK, YAAJEHHBIX HA @ OT TOYKH M
u Ha b or Toukmu P.

YKa)kuTe MHOXKECTBO LIEHTPOB Bcex cdep, KoTopble Kaca-
IOTCA NMJOCKOCTH B 3aJlaHHOM TOYKe.

Yepes Touky A (3; 4; 12), npuHaggexxamyo cdepe, 3a-
AaHHON ypaBHeHHMeM x” + y’ + z? = 169, nposeaeHa moc-
KOCTb, NepneHAnKyaapHasa ocu Oz. Haiignre paagunyc ceue-
HUA.
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8.

9.

10.

Paanycbl ocHOBAHHMH yCe4eHHOro KOHyca paBHbl 2 # 4.
B aror kKoHyc BnucaH map. ITnomaas 60K0OBO# MOBEpPXHO-
CTH KOHycCa paBHA ....

CropoHa OCHOBaHMA NMPABHJILHON TPEYTroJIbHOM MHUPaMHAbI
paBHa 3. BokoBble pefpa HAKJOHEHbl K OCHOBAHHIO IOJ
yraoMm 45°, Ilnomaab onucanHOM OKOJIO MUpaMuAbl chepbl
paBHa ....

B nupamuay ¢ paBHOHAKJIOHEHHBIMH K OCHOBAHHIO rpaH#-
Mu BnucaH map. LleHTp mwapa geJuT BLICOTY B OTHOLIEHHUH
2 : 1, cunTas OT BepIIMHBLI. YroJ HaKJOHa GOKOBBIX rpa-
Heill K OCHOBAHMIO paBeH ...

MA-2 Bapuanr 2

1:

B umamHApe npoBesieHO cedyeHHe, MapajljiesibHOe ero OcH.
Hunaronans ceuenus pasHa 16 m cocrasiasier yroa B 60° ¢
IUIOCKOCTBLIO OCHOBaHUA. Pasuyc oCHOBAHUS UJIHHJApA pa-
BeH 5. Haiiaure paccTosHHe OT OCH IIUJIHMHAPA A0 IJIOCKO-
CTH CeYeHHH.

OcHOBaHHMEM NPAMOro napaJjuiejienunesa ciayxurt pomb co
CTOpPOHOM, paBHO# 4, u yriaom B 60°. Beicora napaJieJe-
nuneaa pasHa 5. Ilinomanas 6G0KOBOM NMOBEPXHOCTH BIIH-
CAHHOI'O B NmapaJsulejiennumne]] UJIHUHAPA paBHA ... .

Yepes BepIMHY KOHYcCa NpoOBeAeHa IJIOCKOCTh, NepeceKa-
I0Ilas OCHOBAHME 110 XOpje, AJIMHA KOTOpOil paBHAa m. Jra
xopaa crarusaet ayry B 60°. ¥Yroa mexay obpasyommumMmu
B ceueHHH npamoi. Ilnomans 60K0BOM NMOBEPXHOCTH KO-
Hyca paBHAa ....

B npaBHABHYIO TPeyroJibHYI0 MHPAMHAY BIHCAH KOHYC,
CTOPOHA OCHOBAHMsA NMUpaMuAbl paBHa 6, a ee Bmicora 1.
IInomans 60KOBOI MOBEPXHOCTH KOHYCA paBHA ... .
HaiiauTe MHOKECTBO TOYEK, M3 KOTODPBIX AAHHBIA OTPE30K
BHJIEH I110J] IIPAMBIM YIJIOM.

VKaskuTe MHOMKECTBO IIEHTPOB BCEX MIAPOB JAHHOIO pajH-
yca, KOTOpble KacawTcd AaHHOH IJIOCKOCTH.

Yepes Touky B (3; 4; 12), npuHaasexamyio cdepe, 3a-
paHHO#l ypaBHeHMeM x? + y® + 2° = 169, nposesena mnJjoc-
KOCTb, epneHaAnKyaapHas ocu Ox. Haitante pagnyc cede-
HUA.

O6paasyomas ycedeHHOro KoHyca pasHa 6. B aror kKoHyc
Bnucad map. Ilnomaas GokoBOH mMOBEpPXHOCTHM KOHyca
paBHa ....

B npaBuabHOM YeThIpexXyroJibHONM nupamuae 60koBbie ped-
pa HaKJIOHeHbl K oOcHOBaHHIO moj yriom 45°. Ilnomaas
ONMMHMCAHHOMN OKOJI0 mupaMuAbl chepbl paBHa 64n. Cropona
OCHOBAHMA NHUPAMH/JbLI paBHA ....
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10. Bokosble rpanu nupaMubl HAKJIOHEHbI K OCHOBAHMIO IOJ
yrsom 45°. B ary nupamMuay Bnucad map. B kakom orHo-
LIEHWH, CYMTasi OT BEPIIHMHBI, IEHTP 2TOro Iapa AeauT
BBICOTY MUpaMHUABI?

Mma-3 Bapuanr 1

1. OcHoBaHMeM NMpPaBHJIBHON YeThHIPEXYToJbHON IIPU3MBI CJIY-
JKHT KBaJpaT, AMAroHajab Koroporo pasHa d. Yepea auaro-
HaJIb OCHOBAHHUSA M NPOTHBOJIEKAIIYIO BEePIIMHY BepXHero
OCHOBAHHUSA NPOBEJIeHA IIJIOCKOCThL NojA yryioMm 45° K Hemy.
O6beM npu3aMbl paBeH ... .

2. B HaKJIOHHO# TpPeyroJbLHOI MpU3Me ILUIOLIAAM ABYX I'paHeit
paBubl 30 1 40. Vroa mexay HuMH npamoit. Bokosoe pe6-
po paBHO 10. Haiiaiure 06beM NPH3MBI.

3. O6beM HAKJIOHHOH TpPeyroJibHoOi npu3Mmbl paBeH V. YUepes
CPeAHIOI JINHHUIO OCHOBAHUA M cepeauHy GokoBoro pebpa,
NPOXOAAILLEro Yepes BepIIMHY OCHOBAHWSA, IMPOTHBOJIEKA-
Wy CpeAHel JIMHMM, NpoBeJeHa mjIocKocTh. Hailiaure
o6’beM OTCeuYeHHOH TpPeyroJbHOM NHUpPaMH/bI.

4. OcHOBaHMEeM IIHPAMMAbLI CJYKHT NPAMOYIOJIbHLIH Tpe-
YroJIbHHK, KaTeThl KoToporo paBHbl 3 u 4. BokoBble rpanu
HAKJIOHeHbI K OCHOBaHHUIO noj yrioMm 45°. O6’beM nupamMu-
Abl paBeH ....

5. Ilnomaas GOKOBOM IOBEePXHOCTH INpPABHJIBHOH 4YeThIpex-
YroJIbHOM mUpaMHALI paBHa S, a paccTosiHHMe OT LEeHTpa
ocHOBaHHMA A0 GokoBbIX rpaHeii d. Haiigure o6bem nupa-
MHJBI.

6. O6bem nupamuasl paBeH V. Bokopoe pefpo nupaMuabl
pas3jiesieHO Ha TPHM PaBHbIE YACTH M 4Yepe3 TOYKH JeJIeHHUSA
[IpoBejJieHa ILIOCKOCTh, NnapaJuiesibHas ocHoBaHu. O6bem
yCeYeHHOW NMHUpaMHbl, 3aKJIOYEeHHOH MeXXJAy napaJujielib-
HbIMH IIOCKOCTAMM, PaBeH ... .

7. Yepes cepeauHy ofpasymomnieil KOHyca NpoBeAeHa ILJIOC-
KOCTh NapauUleJibHO IUIOCKOCTH ocHoBaHMA. IlonyuenHoe
CeyeHHe CJYKHT BePpXHHM OCHOBAHHMEM IHJIMHAPA, HHMXK-
Hee OCHOBaAHHME KOTOPOro JIeKMT Ha OCHOBAHHM KOHY-
ca. O6bem konyca pasen 40. Yemy paBeH o0beM 1u-
auaapa?

8. BokxoBble pefpa mupaMmuabl HAKJOHEHbI K OCHOBAHMIO IMOJ
yriiom 45°. OcHOBaHMeM NMHUPAMHJbLI CJIYXKHUT TPEyroJbHHK
cO CTOpOHOM, paBHOoM 10, M NPOTHBOJIEKALIMM YIJIOM
B 30°. Yemy paBeH 06'béM ONHMCAHHOIO OKOJIO MHPaAMHABI
KoHyca?

9. B npaBMJBHYIO TPEYroJibHYIO IPH3MYy, CTOPOHA OCHOBaHHA

KoTtopoii paBHa 2v3, Bnucan map. Haitaiure o6bem mapa.
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10.

IlnockocTh, NepneHAMKYJISApHASA AMAMETPY 1IApa, AEJUT
8TOT AMAMETp Ha [Be 4YacTH, paBHble 3 U 9. Haiinute 06b-
€M MeHbIleil M3 3THUX uYacTei.

Mma-3 Bapuanrt 2

i |

10.

B npaBMJBHOH TpeyroJbHOH MpH3Me CTOPOHA OCHOBAHHUSA
paBHa a. Yepe3 CTOPOHY OCHOBAHHMSA M NPOTHBOJIEHKAILYIO
BepIIHHY Be€PpXHero OCHOBaHHA NpoBeJleHa IIJIOCKOCTh IIOJ
yriaom 45° k ocHoBaHupw. Yemy paBeH o6beM Npu3Mbl?
B HaKJIOHHOH TpeyroJibHOi npuame ABe GOKOBBIE I'pDaHH
B3aMMHO NEepHeHAMKYJAPHBI, MX Iwomaau paBHbl 20 u
30. Bokossle peb6pa paBubl 5. Haitaure o6beM npuamsl.
B HakJIOHHOM mnapaJulejienuiesie 4epe3 JAHMATOHAJNL OCHO-
BaHMA M cepeJHHY IpOTHBoOJIexKamlero GokoBoro pebpa
npoBegeHa miaockocrs. O6bem napasenenuneaa paseH V.
Yemy paBeH 00'beM OTCEUE€HHOM TPEYroJibHOM NUpaMHuIbl?
OcHOBaHMEM NHpPaMHAbl CIAYXXHT pomb c yriaom B 30° m
CTOPOHOM, paBHOI a. BOKOBBIe rpaHH NUpaMHAbl HAKJIOHE-
Hbl K OCHOBaHUIO noja yraom 60°. Haiigure o6'beM nupa-
MHJBI.

O6beM npaBUJIbHOM TPeyroJibHOM mupaMuabl paseH V, a
mromane ee 6oxkoBoit nosepxunoctu S. Haiaure paccros-
HHe OT IIeHTpa OCHOBaHHA A0 GOKOBBIX rpaHeii.

Boxossle pefpa nupaMuAbl pa3jeJieHbl HA TPH YacTH B OT-
HomeHnu 1:2:1. Yepesa TOUKHM JeJIeHHUA POBEAEHBI
IJIOCKOCTH, NapaJuiejbHble ocHOBaHHIO. HailiauTe oTHOLIE-
HHe of0beMa yCeYeHHOW NHUpaMH/bl, 3aKJIIOYEHHOH MeKAy
napaJjjie/IbHbIMH IUIOCKOCTAMH, K 00beMy OTCeYeHHOH Iu-
paMuabI.

Yepes cepeauHy obpasylolneil KOHyca NpoBeleHa ILJIOC-
KOCTb IlapasulesIbHO IJIOCKOCTH ocHoBaHHMA. IlosydyeHHoe
CeYyeHHe CJIYXHT BePpXHHM OCHOBaAHHEeM IHJHHApa, HHXK-
Hee OCHOBAHHE KOTOPOro JIXKUT HA OCHOBAHMM KOHYcCA.
O6bem nunueapa pased 9. Haiinure o6beM KoHycA.
OcHoBaHMeM NMPAMHALI CJAYKHT TPEYyroJbHHK CO CTOPOHA-
Mu 6, 8 m 10. Bokossie pe6pa nNUpaMHALI HAKJIOHEHBLI K
OCHOBaHHIO noj yrjaom 60°. O6beM onMCAHHOrO OKOJIO IH-
paMHABI KOHyca paBeH ....

. OcHOBaHMeM NpPAMOro napasjulejlenuuesa cay:xuT pomo co

cTopoHoit, paBHo# 443, n yriom B 60°. B aror napasnese-
nunea BnucaH map. Yemy paBeH ero obbem?

B kpyrosom cexkrope paauyc paBeH 6, a yroa 60°. 9ror
CeKTOp BpalllaeTcd BOKPYr NpAMOH, cojeprkalneit oquH U3
orpaHMYMBaONMX ero paauycoB. Haiiaure obbem Tena
BpallleHHA.
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— | SE—
——— KOHTPOJIbHbLIE PABOTbl —

K-1 Bapmuanr 1

1. Kakoii yron obpasyioT eiHHHYHBIe BEeKTOpPbl @ U b, ecan
M3BECTHO, YTO BeKTOphb! @ + 2b u 5a — 4b B3auMHO nepIeH-
AUKYJIAPHBI?

2. B ky6e ABCDA,B,C,D, nnuna pebpa paBHa 1, M —
uenrp rpauu DD,C,C. Hcnoab3ya MeTOA KOODAMHAT, Haii-
aurte: 1) yron mexay npameiMu AM u B,D; 2) paccros-
HUe MeXJy cepeAnHaMu orpe3koB AM u B,D.

3. Jlael aBe TOUKH: A, Je)Kamas Ha OCH OpPAWHAT, H
B (1; 0; 1). Ilpamass AB cocraBasier ¢ miockoctbio Oxz
yroa B 30°. Haiiaure KoopaAMHATHI TOYKH A.

4*, HaiiauTe KOOpAMHATHI BEKTOpa @, KOJUIMHEAPHOIO BEKTO-
py b{6; 8;, - 7,5} n oﬁpaayromero TYNO# yrojs ¢ KOOpAu-
HATHBIM BEKTOPOM }. ecau |a| 50.

K—-1 Bapmanr 2

1. Hauel Touxkm A (-1;2;1), B(3;0;1), C(2;-1;0) »n
D (2; 1; 2). Haiigure:

1) yroa mexay sBektopaMu AB u CD;
2) paccTosHME MeXXJAy cepeAHHaMH oTpe3koB AB m CD.

2. OcnoBanuemM npsamoii npuamel ABCA,B,C, cayXuUT paBHO-
OeapeHHbIN TpeyroabHUK ABC, ZACB =120°, AC=CB =
= BB,. Ucnonb3ysi BeKTOpPHI, HAWJAUTE YroJ MexAy nps-
mbeiMmu AB u CB,.

3. Jlauwm aBe Touku: A, Jnexamas B miaockoctd xOy, wu
B (1; 1; 1), npuuem abcuucca TOuKu A paBHaA ee OpJAMHA-
re. [Ipamasa AB cocrasaser ¢ miaockocToio 20y yroa B 30°.
HaitianTe KOOpAMHATHI TOYKH A.

4%, JlaHBl BEKTOPBI a {7; 0; 0} m b {0; 0; 3}. HaitauTe MHOXKe-
CcTBO ToYeK M, Ans KaXAOH M3 KOTOPHIX BBINOJHSAIOTCA

YCJI0BUA Oﬁ .a=0uOM -b= 0, rae O — Ha4YaJ0 KOOp-
JUHAT.
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K—-1 Bapuanr 3

1. [Hauo: |a|=2, |b|=+2, a b= 135°. Haitaure |a - 2b|.

2. B kyb6e ABCDA,B,C,D, nnuna pebpa paBaa 1, M — cepe-
auHa pebpa A,D,. Hcnonb3ysa MeToa KOOPAMHAT, HalauTe:
1) yroa mexay npameiMmu A,C u C,M;
2) paccrosiHue MexxJy cepeauHaMu orpeakoB A,C u C,M.

3. Jlanbl aBe TOYKH: A, Jie)Kamas Ha OCH AaNIJIMKAT, M
B (2; 2; 0). IIlpamasa AB cocraBasieT ¢ Imjiockocteio xOy
yroa B 60°. HaliguTe KOoOpAHHATHI TOYKH A.

4%, BekTop b, KOJUIMHeapHbIil BEeKTOPY a {8; —10; 13}, cocras-
JIfieT C MOJIOXKHUTEeJbHBIM HampaBjeHueM ocu Oz ocTphii

yroa, |b| = +37. Haiiaure KoopAMHATH! BekTOpa b.

K—-1 Bapuanr 4

1. HNasmr Toukm E (1;-2;2), F(3;0;2), K (0;-2; 3),
T (2; 4; 1). Haiigure:

1) yroa mexay Bektopamu EF u KT;
2) paccrosinue MexAy cepeaumHamMu oTrpe3koB EF u KT.
2. B npasuabHO#N TpeyrosbHO# npuame ABCA,B,C, Bce peb-
pa paBHBI Mexay coboii. Ucnmonb3ysa BeKTOpBI, HaWauTe
yroa mexay npameima A,C u AB.
3. Jlaam aBe ToukmM: M, jnexamasi B IUIOCKocTH x0z, u
P (1; 2; 1), npuuem abcuucca Touku M paBHa ee alIauKa-
Te. IIpamas PM cocrasBasier ¢ miaockocteio xOy yroa B
30°. HaiiauTe KoopAWHATHI TOYKH M.

4*, JlaHbI BEKTOPBI ¢ {0; —2; 0} u b {0; 0; 5). Haitaure MHOM«Ke-
CcTBO To4eK E, AJA Ka)XA0i U3 KOTOPBIX BBIMOJHUMO YCJO-

sne OF - b=0u OF - ¢ = 0, rge O — HaYaJIO KOOPAMHAT.

K—2 Bapuanr 1

1. IIpamoyrosbHas Tpanmenusa ¢ yrjaom B 45° Bpamaercs BO-
KpPYyT npAMoii, coaepxamieit Goapmee ocHopanne. Haitanre
Iomanb IIOBEPXHOCTH TeJla BpallleHHA, eCJIH OCHOBAHHA
TpamnenHu paBHHB 3 B 5.

2. B map paaguyca R BnucaH KOHyC, Y KoToporo ofpasayomas
COCTaBJIfAET C IJIOCKOCTHIO OCHOBAHHA YroJ ¢.

1) Haiianre naomaas 60K0BOi MOBEPXHOCTH KOHYycCAa.
2) Ecin ¢ = 30°, To HaliauTe HaMGOJBIIYI0O BO3MOXKHYIO
mIomajab Ce4eHns, MPOXOAAILEro Yepe3 BeplInHy KOHyca.

3*. C¢epa, 3anannasn ypasHenueM x° + y® + (z — 1)* = 4, nepe-
ceKaeT OCH KOOpAWHAT B Toukax A, Bu C; A — Touka ne-
peceuenns ¢ ockio Ox, B — ¢ oceio Oy, a C — ¢ ocbio Oz
(koOpAMHATHI 3THX TO4YEK IMOJIOXKHTeJbHbI). HalignTe yron
Mexxay niaockocteio ABC um niockocTsio z = 0.
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K—2 Bapuanr 2

3%,

B uumauMHApe npoBefieHA IJIOCKOCTh, NApasulesibHAsA OCH M
OTCeKAaloIas OT OKPYXXHOCTH OCHOBaHHUSA Ayry B 90°. Jlua-
roHasb cedeHus pasHa 10 u yzaseHa oT OCHM Ha paccTos-
HHe, paBHOe 4. Haiiaure niomaab G0KOBOI IOBEPXHOCTH
OUJIMHADPA.

B npaBuasHO#M TpeyrosbHOM nupaMuse 60KOBbIe 'PAHM Ha-
KJIOHeHBl K OCHOBaHHIO noj yriaom 60°. B ary nupamuay
BnMcaH map paauyca R.

1) Haijiagure muomaabs 60KOBOM NMOBEPXHOCTH NMHPaAMHABI.
2) Haiiaure ANMMHY OKPYXKHOCTH, MO KOTOpPOi NOBEpX-
HOCTH IIapa Kacaercs G0OKOBBIX rpaHeil mupaMu/bl.

H3 Touku M (-7; 3; —4) npoBejieHa kacaTeJbHas K cde-
pe, 3ajaHHOM ypaBHeHHeM X% + y® + 2* - 2x — 4y - 27 =0.
Haiigure AnuHY KacaTeJbHOM OT TOYKH M 10 TOYKH Kaca-
HUSA.

K—-2 Bapmuanr 3

3*.

Pom6 ABCD co cropoHoii a u yriom A, pasusiM 60°, Bpa-
[aeTcAs BOKPYT NPAMOii, npoxoasuei yepe3 sepmnny C n
nepneHAMKyAspHoit amaroHann AC. Haiiaure miomans
NOBEPXHOCTH TeJIa BpallleHHs.

CropoHa OCHOBAHHMSA NPABHJIBHON TPEYIroJIbHOM IMHpPaMH/bI
paBHa a, a GokoBbie pefpa HAKJIOHEHBI K OCHOBAHHMIO IO/
yrjom o.

1) Haitaure miomaas ONMCAHHON OKOJIO MHUpAMMLI cdepbl.
2) Ecam o = 30°, To HaiiauTe yroa Mexay paamycom cde-
pbI, IPOBEAICHHLIM B OJHY M3 BepINIMH OCHOBAHMA, W IJIOC-
KOCTBIO OCHOBaHMSA.

Coepa, sanannas ypaBHenuem (x — 1)* + y* + 2% = 5, nepe-
cekaeT ocb opauMHaT B Touke A (y <0). Yepesa TOuKy
M (1; 1; 0) npoBeaena npsiMas, napajejsbHasa ocu Oz u
nepecexkawias chpepy B Touke B (z > 0). Haitaure yroa
Mexay npamoit AB u miockocteio xOy.

K—2 Bapwanrt 4 (navano)

Yepes BepIIMHY KOHYycCa NMpPOBeJeHA IJIOCKOCTh, IepeceKa-
Iolas OCHOBaHMe MO XopAe AJHMHOH 3, KoTopas CTAruBaeTr
ayry B 120°, II10CKOCTL CeYeHHS COCTABJSAET C ILIOCKO-
CThIO OCHOBaHHA yroJ B 45°. Haiiaure naomans 60KoBoOi
NOBEPXHOCTH KOHYCA.
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K—-2 Bapmuanr 4 (npogonxenme)

3*,

B npaBMJIBHYIO YeTHIPEXYTroJbHYIO IHPAMHAY BIMCAH LIap.
PaccrosiHMe OT HeHTpa mAapa A0 BepIIMHBI ITHPaAMHJbI
pPaBHO a. BOKOBHE rpaH¥ HAKJIOHEHBI K OCHOBAHMIO ITOAag
yraom 60°,

1) Haiiaure nuomaabs 60KOBOM NOBEPXHOCTH NIHPaAMHJLI.
2) Haiiaute niomaas Kpyra, OrpaHHYeHHOTO OKPYIKHO-
CThIO, 110 KOTOpOii cepa Kacaercsas GOKOBOI NOBEPXHOCTH
NHUpaMHUALI.

Yepea Touky M (4; 2; 8) npoBejieHa ILIOCKOCTb, KOTOpas
napaJjyeabHa ocd Oz u cocraBiasier ¢ miaockocramu xOz u
z0y yron B 45°. Hailiaure AJMHY OKPY’KHOCTH, MO KOTO-
poii cdhepa, 3ananHas ypasHenuem x° + y® + 22 = 25, nepe-
CeKaeT 3Ty IUIOCKOCTb.

K-3 Bapuanr 1

3%,

B npaBuabHO#M TpeyrosbHOM nupaMmuze 60KOBBIe 'PAHHM Ha-
KJIOHeHbI K OCHOBaHMIO mnoja yraom 60°. PaccrosuHue or
LleHTpa OocHOBaHMA N0 GokoBoit rpanu paBHo 2V 3. HaiiauTe
o6beM nNHpaMHALI.

B nuamHApe npoBefieHA IUJIOCKOCTh, NapajujiejibHas ero
OCH, KOTOpaAf OTCEeKAaeT OT OKPYKHOCTH OCHOBAHHMA AYry
20.. JlnaroHasip NMOJYYeHHOI'O CeYEHHSA COCTABJAET C OChIO
OWJIHHJADPA YroJ ¢ ¥ yAaJileHa OT Hee Ha pacCTOAHHMe, paB-
Hoe d. Haiigure o6beM muiamHApa.

B nupamuay, naHHY0 B 3ajzave 1, BnucaH map, Kacalo-
muiica 6G0KOBOH MOBEPXHOCTH NMHMPAMHALI 10 HEKOTOPOM
okpyxHocTH. IlnockocTh, KOTOpPOHl NpPHHAANEKHT ITa
OKPY>XHOCTb, AEJHT mmap Ha ase 4yacTu. Haiiagure o6bem
MeHBbIIIel M3 3THX 4dacTeil.

K-3 Bapuanur 2

3%,

B npaBuibHOI# ueThipexyroabHoii npusme ABCDA,B,C,D,
yepe3d KOHILI Tpex pebep, uMcXxoAsAmMX u3 BepmuHbl C,
NpoBe/ieHa IJIOCKOCTh Ha PACCTOAHHH 42 or aro#t BepIIHn-
HBI, COCTABJIAIONIAA C JIOCKOCThIO OCHOBAHUSA yroj B 45°.
Haiiaure o6’beM Npu3MBI.

B xonyce 4epes ero BepUIMHY MOA YIrJOM ¢ K ILIOCKOCTH
OCHOBAHMA NMPOBEJEeHA NJOCKOCTh, OTCEKAIONasa OT OKPYXK-
HOCTH OCHOBaHHuA Ayry 20. Paguyc ocCHOBAHMA KOHYyca pa-
BeH R. Haiigure o6bem KoHyca.

B npusame, faHHOM B 3aaye 1, mpoBeeHA IJIOCKOCTH, Nep-
NeHAUKYJIAPHAA AUATOHAJHM NMPHU3MbI M JeJAllas ee B OT-
HomeHHH 1 : 3. YkasaHHaAA MJIOCKOCTH JAEJHUT ONMUCAHHBIN
OKOJIO NIpU3MBbl [1ap Ha aABe yacTu. Hailigure o6beM MeHb-
el U3 3THX 4acTeii.
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K-3 Bapuanr 3

3*.

B npaBusibHOM yeThIpexyroJbHON nupamuae 6okoBbIe rpa-
HM HaAKJIOHEeHBl K OCHOBaHMIO moj yriom B 60°. Paccros-
HHEe OT CepeAMHBb! BBICOTHI MUpaMuAbl A0 G0KOBOM rpaHu
paBHO 2. Haiigure of’beM nmHpaMHABI.

B umameape nposeaeHa IJIOCKOCTb, IlapajlleIbHad ero
OCH, KOTOpas OTCeKaeT OT OKPY>KHOCTH OCHOBAHHUA AYTY @.
Jnarosajs noay4eHHOro CeYeHUs paBHa 2m M yjaaJieHa OT
OCHM IMJIMHJApPA HA paccTosHMe, paBHoe m. Haiinure o6bem
IUJIMHADA.

B nmpammuay, aamHyio B 3ajgave 1, BnucaH map, Ka-
caomuiica G0KOBO# NMOBEPXHOCTH NMHUPAMHJBLI 10 HEKOTO-
poit okpy»xkHOCTH. [INI0CKOCTH, KOTOPOH NMPUHANJIEKHUT ITa
OKPY’KHOCTb, AEJHT Iuap Ha ABe 4dactu. Halaute ob6bem
MeHbIIeil M3 3THX 4acrei.

K-3 Bapmuanr 4

1:

3%,

B npaBunsHOit TpeyrosbHOii npuame ABCA,B,C, uepe3s
CTOPDOHY HMI)KHero ocHoBaHuss BC H NIpPOTHBOJIEXKAIYIO
BEpIIMHY A, npoBefieHAa IUIOCKOCTb IOA yrjoM B 45° k
IJIOCKOCTH OCHOBaHHA. PaccTosiHMe OT 3TOi MJIOCKOCTH 0
BepminHbl A paBHo 2. Haiigure o6beM NpH3MBI.

B KoHyce yepe3 ero BepIUMHY IOJA YIVIOM ¢ K IUJIOCKOCTH
OCHOBAHHMA MPOBE/IeHA IJIOCKOCTD, OTCEKAIOLIAA OT OKPYIK-
HOCTH OCHOBaHHMA Ayry o. Beicora KoHyca paBHa h. Haii-
aute o’beM KOHYycCA.

Bokpyr npuamsbl, JaHHOI B 3agade 1, onucad map. Haiianu-
Te o6beM MeHbLIEH YacTH mIapa, KoTopas OTCeKaeTcs OT
Hero IUIOCKOCThbI0 GOKOBOI rpaHu.

K—4 Bapmanr 1

B npasuibHO#M YeThipexyroJibHOM nupamuge MABCD cro-
poHa ocHOBaHHMA paBHa 6, a Gokosoe pebGpo 5. Halinure:

1) naomaas 60KOBOI MOBEPXHOCTH IMHPAMHALI;

2) ofbeM nmuUpaMHuAbI;

3) yrox HakJoHa GOKOBO#M rpaHH K IJIOCKOCTH OCHOBaHHUSA;

4) cxKaJnsipHOe NpoHu3BeJleHHe BeKTOPOB (E + ;ﬁ) Aﬁ:
5) nyomaab ONHCAHHON OKOJIO MHpaMHAbI chepshl;
6*) yron mexay BD u niockoctsio DMC.
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K—4 Bapuanr 2

B npaBusbHO# TpeyroabHoit nupamuae MABC cropona
ocHoBaHMs paBHa 4vV3, a 6okosoe pe6po 5. Haitaure:

1) nnomaas GOKOBO MOBEPXHOCTH NMHPAMHIBI;

2) ofbeM nmupaMHALI;

3) yroa memxay 60KOBBIM pe6poM M MJIOCKOCTBIO OCHOBA-
HHA;

4) ckansApHOe MpOH3BeJleHHe BEeKTOPOB % (ﬁ + Bﬁ) E_j.

rae E — cepeaguna BC;

5) ofBeM BONHCAHHOI'O B NMpaMHAY LIapa;

6%*) yrosa mMe;kAy CTOPOHOI OCHOBAHHA H ILIOCKOCTHIO 60KO-
BOM rpaHH.

K—4 Bapuanr 3

B npaBuibHO# 4YeThipexyrosbHOM nupamuae MABCD 6o-
KoBoe pe6po paBHO 8 M HAKJIOHEHO K ILIOCKOCTH OCHOBa-
HuA nox yraom B 60°. Haitgure:

1) nnomaas 60KOBOI MOBEPXHOCTH MHUPAMHILI;

2) ofbeM nmuUpaMHuAbI;

3) yroJs MeXxAy NpOTHBOMOJIOXKHBIMH G0KOBBIMHM IDaHSAMH;

4) cxKanspHOe NpPOHM3BeJeHHe BEeKTOPOB % (MTQ + ﬂ?é) J\TE. ’

rae E — cepeauna DC;

5) ofbeM ONMMCAHHOrO OKOJIO MMPAMHALI IIApa;

6*) yron wmexay GoxkoBeiMm pe6pom AM H ILJIOCKO-
cteio DMC.

K—4 Bapuanr 4

B npaBuabHO# TpeyroabHO nupammae MABC cropoHa
OCHOBaHMA paBHa 2v3, a GOKOBble I'DaHM HAKJOHEHbI K
ocHoBaHMIO nox yriom 60°. Haitaure:

1) nmuomaas 60KOBOM MOBEPXHOCTH NMHUPaAMMLI;

2) obfbeM muUpaMuALI;

3) yroa mexay GoxkoBbiM pe6poM H IIOCKOCTBIO OCHOBA-
HUA;

4) ckaJsspHOe NpPOou3BeJleHHe BEeKTOPOB % (M_(:‘ -~ M_.é) OTJ.

rae O — OCHOBaHMe BBICOTHI IMUPAMM/bI;

5) nomaas BIMCAHHONM B mUpaMuay cdepsl;

6*) yron mexay ME, rpe E — cepeauna BC, u 1mio-
ckocthio AMC.
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——=— OTBETbl U YKA3AHU —

CamocronrenvHbie pabors

C—1

Bap. 1. 1. 1) B(-2;-2;0), D (2; 2; 0), C (-2; 2; 0), A, (2; -2; 4),
B, (-2;-2;4), D,(2; 2; 4), C, (-2; 2; 4).

2) o‘ﬁ{z 2; 0), o_c;g 2; 2; 4), OM {0; 2; 2}, OD =2i + 2]+ 0 - k,

l——21+2;+4k OM=0- i+2]+ 2k

2. Nla, Gynyr.

Bap.2. 1. 1) A(2;0;0), B(-2;0;0), D(2;4;0), A, (2; 0; 4),
B, (-2; 0; 4), C, (-2; 4; 4), D, (2; 4; 4).

2) OC{—2.4 0}, OB,{ 2; 0; 4}, OK{ 2; 2 2},
OC=-2i+4j+0-k, OB,=-2{+0-]+4k, OK =-2i + 2] + 2k.

2. la, 6yayr.

Bap. 3. 1. 1) C (0; 0; 0), B (-5; 0; 0), A (0; -543;0),

D (-5; 0; 5v3).
2) ¢ar 110, 5J’ 5V3 _1o; 5J§}+5J§5_
R T 3 3 3

} CM
2. la, nexar.

Bap. 4. 1. 1) A (0; 0; 0), C (0; 4; 0), B (-4V3;4; 0),
D (-4V3;4; 12).
8V3

2) A"ic'{ 843, 4 4} AK = --—-i+4;+4k

2. m=-6, n-—2

Bap. 5. 1. A3 Toukun O onyckaem nepneHankyaap OE na AC n
rouky E coeannsaem ¢ Toukoit D, Torpa ZDEO = 45°, OE = 0D =12,
D (0; 0; 12). B rtpeyroasauke DOE onyckaem nepneHaukyiasp OK

na DE. Jlerko aokasarts, uro OK L ADC; OK = % ((i*E - 6:‘5}, rae
K — cepeauna ED (OE = OD). [Ina peumeHHs 3ajaud HeoOXOoAHMO
HaiiTh KoopauHatTel Touku E. Crpoum EF 1 OC, u3 noaobmua rtpe-
yroasHEKOB OFE u AOC muaxogum EF =% n OF = % Torna

E[ﬁ. -35—6. 0] JlanbHeilnee pemieHHe O4YE€BHAHO.

5
OrBert.1) A (0; -20; 0), B (-15; 0; 0), C (15; 0; 0), D (0; 0; 12).

2) OK {4,8; -3,6; 6), OK = 4,8i - 3,6] + 6k.
2. Ipu m = 3. B aToM cayuae ¢ = @ + b 1 BEKTOPBI KOMILIAHADHBI.
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1 1 2
Bap.6. 1. 1) A(-—; -1; 0}. C[—: 1; 0]. B[--—-—: 0; 0].
D (0; 0; 1). /3 3 J3

AK _ AO* _ 4

2
2) Tak kak OA = —,a0D=1, 10 =29 _ 2 Torpa OK =
) 3 J3 XKD po* 3

= —OD +20A4A. JanbHefiee pemeHHe O04YE€BHAHO.

3 3 4 —y— 3 - 3,_, 4
Orser. OK -, 2V OoOK=—"ri-%4+2
{7./" 7 7} 3 1T

2. Ilpn y = 6. Toraa 5= 2m + 2n n BEKTOPbl KOMILJIAHAPHBI.

-y

Bap.7. 1. IlomecTHM npuU3My B NPAMOYTOJBHYIO CHCTEMY KOOPAH-
HAT TaK, 4YToObl TOuka B OGbuUla HaYaJIOM KoopAHHAT, & ocu Ox, Oy u Oz
6blim  coHampaBiieHnl ¢ JgydyamMu BA, BC u BB; COOTBeTCTBEHHO.
ITyers GoxoBble pebpa mMpuaMbl M KaTeThl ocHOBaHHMA paBHhl 1. Toraa

F[l; 0; l], M(l; 0; 1], E(O; 1, 1] - K(O; 1, o). Heo6xo1mMo
2 2 6 2
YCTAHOBHTE, Roun.rlanapmﬂ JIH BeKTOPbI E_—K.. ﬁ.‘ H qE_i‘ . Ta.R Kax

EM =BM-BE, BM{L; 01!, BElo: X, 1l o Enr{L; -1, 0!,
2 6 2 6

AHaJOrH4HO noayquu.mﬁ'{l; —%; —%} HE_I;'{O; %; —1}.Ec.nn

YKa3aHHbIe BEKTOPbl KOMIUIAHADHBI, TO JIOJIZKHBI CYILIECTBOBATh TaKHe X
1
-x+y=0
2 y

H Yy, 4TO ﬁ(=xm+yﬁ'. Toraa moJyuyuM cucTeMy —%x—%y =%
1
0-=y=-1.
29'
Ona uMeeT pelleHHe X = -4 H y = 2. 3HAYHMT, E_IE =-4ETJ+ ZE_? Tem
CAMBIM JIOKA3bIBACTCSH, UTO VKA3aHHbIE TOYKH JIEKAT B OJJHOMH IJIOCKOCTH.
2. a=xp+yq+zm, xp {x; -2x; x}, yq {2u; 0; —y}, zm {-z; z; 22},

5{x+2y-z;—2x+z;x—y+2z}.
Tak kak passoxenme 1o 0asucy  eJMHCTBeHHOe, TO
x+2y-z=1
2x+2z=2
x-2y+2z=-2.0rcrona x=1,y=1, 2=0.

OrsBerT. a—-ﬁ+<}+0-ﬁ.

Bap.8. 1. 3anaya pemaeTcsa aHAJOrMYyHO 3aaadve 1 M3 BapuaH-
ta 7. Ecan ky6 ¢ pe6pom, paBHEIM 1, IOMECTHTH B NPAMOYTOJBHYIO
CHCTEMY KOOPAMHAT TaK, 4To0bl HaYas o KOOpAMHAT 6bLIO B TouKe B,
a ocu Ox, Oy n Oz GbLIM coHanpasJjieHbl ¢ aydamu BA, BC u BB,
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COOTBETCTBEHHO, TO MOYKHO MOJAYy4YHTh, uT0 PK = 2PF + 2PM. 3rum
JIOKA3bIBAEM, YTO yKasaHHBIE TOYKH JIeXKAT B OAHON ILIOCKOCTH.

3 - 3*

2. m-= g—&' + gb +-5-c. 3ajaya pelmaeTcs AHAJOIHMYHO 3ajave 2 U3

BapuaHTa 7.

c—2
Bap.1. 1. J34; J6 +2J14.
2. 1) C(3; 0; -4); 2) BC=3; 3) BC =i+ 2j + 2k.

Bap. 2. 1. J42; 2J6 - J14. T e
2.1) C(-1;0:1), D(2;2;0); 2) BC=V3, AD=i-j+Fk.

Bap. 3. 1. 9. 2. a {-8; 8; 4}.
Bap. 4. 1. J10. 2. m {3; -6; -3).

Bap. 5. 1. IlomecTHM NPH3MY B NPAMOYTrOJBbHYI0 CHCTEMY KOOp-
JHHAT TakK, 4yTo0bl HAYaJ0 KOOPAMHAT COBHNAAAJO C TO4YKOi B, a ocm
Ox, Oy u Oz GuUIn coHanpaBieHkl ¢ nyyamu BA, BC n BB, cooTBeTcT-
BeHHOo. IIpu pemennn y4ecTb, 4T0 P — TOuYKa ne;:/ec_eqennn MeJHaH

53

ADCC n M’P---(MCl + MC + MD). Otser. 6

2. AM = kAB, TaKk Kak Touka M nexur Ha npamoii AB. Ilycrs ko-
opauHaAThI TOuku M (x; y; 2). Toraa m {x+1;y-2; z-1}. C apyroii
croponsi, AM (3k; —k; -2k}, | AM |=J2k? + k* + 4k? =|k|J14. Tlo

x+1=3k
yeaosnio |AM|=8Y14. Torna k=+3. Tak kak {y-2=-k TO
z2-1=-2k,

x=8 x=-10
y=-1 wm {y=>5 OrBetr. M (8; -1; -5) muu M (-10; 5; 7).
z=-b z="1.

89
.
2. P (-16; 7; —3). Pemaerca aHaJIOrH4YHO 3ajade M3 BapHaHTa 5.

Bap. 7. 1. IlomecTHM TeTpasAp B NPAMOYTIOJbHYIO CHCTEMY KOOp-
JMHAT TaK, 4To0bl HAYAJIO0 KOOPAMHAT coBnajano ¢ Toukoii E. ITycrs ock

Ox NpOTHBOIIOJIOXKHO HanpasieHa ayuy EB, ock Oy conanpasJieHa ¢ JIy-
yom EC, a ock Oz conanpasiena c gydom BD. Ilyets P (x; y; z). B BhI-
6paHHOIt cucreme Koopaunat A (0; -2; 0), B (-4; 0; 0), C (0; 2; 0),
D (-4; 0; 4). Tak kak P paBHOyJajieHa OT BCeX BepPIIHMH TeTpasapa, TO

Jx2+(+2)%2+2% = [x2+(y-2)2+2% =
=J(x+D2+y?+22 = J(x+ D2 +y?+(2-9)?,

Bap. 6. 1.
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mynax=—%.y=0nz=2:}’[—-:-;0;2];

ap=[(-2) vara- AL

2. J(x-1)? +y? + 2% ects paccrosnne Mexay Toukamu M (x; y; 2)
HA(;00), a Jx?+(y-1)2+22 — mexay roukamn M (x; y; 2)
B(0; 1; 0). Tax xax AB=+vY2, To MA+ MB>J2, a no YCJIOBHIO
MA + MB = 1. CnepoBaTesIbHO, YPABHEHHEe He HMEET PelleHusA.

Bap.8. 1. 3.

2. PemmenneM ypaBHeHHA CJHY’KAT KOOPAHHATHI BCEX TOYeK OTpe3-
Ka AB, rpe A (0; 0; 1) u B (1; 0; 0). 3asgaua peliaeTcs AHAJOTHYHO
sajave M3 BapHaHTa 7.
c—-3

] 2
Bap. 1. 1. 1) -"?; 2) 0. 2. Ocrpsii.

Bap. 2. 1. 1) -a? 2) 0. 2. Tynoit.
5

302 . °
Bap. 3. 1. 1) —-—2--, 2) 0. 2. 180 _mﬁ'

2
Bap. 4. 1. 1) -i‘i—; 2) 0. 2. arccos 3.

5

Bap. 5. 1. Ilycth BekTOp E{x; Y; 2} cocTaBiseT ¢ BEKTOPOM i
YroJg ¢, ¢ BEKTOPOM }' yroa [}, a ¢ BeKTOpOM k yroa Y. Hmeem

coaa=-§—,ooaﬂ=%,coey=——f .
|a| |a| |a|
TN
x*+y?+2
Toraa cos’a+cos’ﬂ+cos’y=y—=1_

la|?
ITo ycaosmiwo o = 120° y=135° u, smauwur,

[-%]2+m=p+(—§]z=1.

Orciona coeﬂ=:t-;—. Oreer. 60° mum 120°

9, 372

8
KOOpAHMHAT H HaliTH CHHYC OJHOro M3 YrJIOB TpeyroJibHHKAa.

Bap.6. 1. 45° mum 135°.
J21

2. " CM. ykazaHMsa K 3ajjayaM H3 BapHaHTa 5.

. Heo6xoaumMo Ky6 NOMECTHTh B NPAMOYTOJbHYIO CHCTEMY
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Bap.7. 1. 2J6. Heobxoaumo y4ecTb, YTO BepmiMHA M nupamMmuabl
npoekTHpyerca Ha GuccexkTpucy yraa BAD, 1. e. Ha AC. [lna pemnenns

3azaun Heo6XOMMMO HANTH CHHYC yraa Mexay sextopamu AM u AC.
2. Paccmorpum BekTopsl @ {sin® x +0,5; Jcos? x-0,5; J/0,5)

H 5{1: 1; 1). Ux cxkansapHOe Npou3BefieHHe
b= sin?x+0,5+/cos® x-0,5+,0,5.
C napyroit croponsl,

-

a-b=|a|-|b|cos o,

V3

rae ¢ = ab |a|-Jmn3x+0.5+cos x - 05+05—E. 18] = V3;
> J_J— 3
=—4J3co8¢p = —cCosQ.
7z 7, S
HauGosnblee 3HAYEHME CKAJNAPHOrO NpPOM3BEJEHHS DPABHO —%

Taxkum ob6paszom, HaubosbIIee 3HAYEHHE BbIPAYXKEHHA 1] sin?x+0,5 +
+4/cos? x-0,5 + /0,5 pasno 3,/0,5. Ono gocTHraercs npu x = nk, k € Z.
Bap.8. 1. 2J2.Heo6xoaumo yuecTs, uTo Bepmmuua D npoexTHpy-
ercs Ha OmccexkTpucy yraa BAC, 1. e. Ha AK. JIna pemienus sagaumu
HeoOxoAMMO HANTH CHHYC yrja MeJAy BeKTOpaMH A_ﬁ H ATK-.
2. PaccMOTpMM BeKTOpHI E{Jl-i-x; Ji=x)} m b{1; 1). Ux cka-
JApHOEe NpOH3BeAeHHe a-b=Ji+x+J1-x.
C apyroit cTOpOHBI,
a-b=|al|-|b|cos e,
rae ¢ = ab. |a|-Jl+x+l x=v2, |b|=v2
b=+v2-J2cos ¢ =2 cos ¢.
HaunGosnblnee 3HauyeHHe CKaJApPHOro npouaseseHns pasHo 2. Ta-

KuM o6pasoM, Haubosbinee 3HaueHHe BhipaxkeHMsa V1+x +J1-x +1
paBao 3. Ono pmocturaerca npu x = 0.

C—4
1 1
Bap.1. 1. arccos —— = 71°34’; arccos —.
J10 J14
1 1
Bap.2. 1. arccos —— = 79°6’; arccos ——.
2J7 2J7

Bap.3. 1. Heo6xogumo aoxasath, uto ZACB=90°, u Toraa
AB = 5.

AB-AC+BC-BA+CA-CB=AB-AC+AB-CB+CA -CB=
=AB-(AC+CB)+CA-CB=AB*+CA -CB=25+0 = 25.
OrserT. 25.
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2. Ilyecrs CA, CB u (f: — GaaucHble BexkTopnl. Toraa EF =
=EC+é§+§f’=—%ﬂ+(J_§+%5€‘:;

EF? = CA=+CB=+lcc. ﬁ-cﬁ—l&-t?cﬁ+tfﬁ-€é}=

4
=1a24q +la’-—az(—l] ~0+0=2a?
4 4 2
EF =aJ2, EF -CC, = 1 €C, = 142,
2 2
EF.CC. 2
cosp = chf_" a S ;tp=arccoaL=69°18’.
|EF|-|CC, || 2a-av2 2V2 2J2
Orsert. 1) aVv2; 2) = 69°18".
Bap.4. 1. 100.
av6 1

2. ; 2) arccoaﬁ ~ 65°54’. 3asaua pemaercs AaHAJOTHYHO

3ajjaye M3 BapHaHTa 3.

Bap.5. 1. IloMmecTuM npuaMy B OPAMOYTOJBHYIO CHCTEMY KOOp-
auHat. Ilycts Touka D — nHavaso koopauHat. IlosoxkuTenbHOe Ha-
npasjeHHe ocH OX NPOTHBONOJIOXKHO JAy4y DB, nojoXHTeJlbHOEe Ha-
npaBiaenre ocH Oy coHampaBieHO ¢ JydoM DC, a IDOJOXHTenbHOE
HanpasjgeHue ocu Oz coBnajaer ¢ gydom CC,. O603HAaYMM HCKOMBI

yron ¢. Umeem CB, {-4; -2; 2); AB, {-4; 2; 2}. Toraa
CB,-AB, |_| 16-4+4
ICB,|-|AB,|| |V16+4+4-VI6+4d+4

. 2
sing = F
T 3

¢ = arcsin g ~ 41°49".

2. Ilyets BD=BC=BA=1mn nym E — cepeauna DC.
AE = BE - BT{_EBD+ BC - BA.

2
-1pp2 . 1B6.BD-BA-BD=14+0-1-
2 2 2 2

Orciona caeayer, utro AE | BD. AHAJMOMHYHO MOXKHO JOKA3ATD,
gyro AE L BC. B Ttakom cayuae AE 1L DBC n DAC 1 DBC.

Bap. 6. 1. arcsin E = 43°59’'. 3asaua pemaeTcs aHAJOIMYHO 3a-

naye 1 u3 BapuaHTa 5.
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2. Ilycrs th. BC u B_ﬁ: — GasuCcHBIe BEKTOPHI.
m=BI+§C.+B_§:. A-,_C':=A_C.=B_C.—§z.
BD, - A,C, =(BA + BC + BB,) - (BC - BA)= BC? - BA® =
=1-4=-3=%0.

Cnenoparensno, BD, — He nepneHaukyasap k A,C, u BD, — He
nepneHAMKyaAp miaockoctH A,C,D.

Bap. 7. 1. OnycruMm u3 BepmiMHBI M nepnesaukyasap MO Ha
mnockocts ABC. Ilo Teopeme o Tpex nepnenaukyaspax OA L AC.
OueBnaHo, uTo Touka O Haxoaurcs BHe TpeyroasHuka ABC. Ilycers
ZMAO = ¢.

e B
ZMAO = 180° -CB MA.
MB = MA + AC + CB;
MB? = MA® + AC? + CB*+ 2MA - AC + 2MA - CB + 2AC - CB =
=16+9+25+0+2-4-5cos (180° — @) + 0 = 50 + 40cos (180° — @).

Ilo ycaosmio MB = J30. Torna 50 — 40cos ¢ = 30, cos ¢ =

Nlll—i

@ = 60°, Bricora nupamuasl MO = MA - sin 60° = 4-? =243.

2. llyecte DA=DB=DC=1 u nycts LADC=a, LADB =,
ZCDB =1.

AC - AB = (DC - DA) (DB - DA) =
=DC-DB-DA-DB-DC- DA + DA? =
=cosy-cosB-cosa+1, cos <0, cos ax<O.

Buaunt, —cos >0 u —cos a.> 0, |cos Y| < 1, a noromy 1 + cos y> 0.

B Takom cayuae E . A_ﬁ >0 u LACB ocTpblil. AHAJIOMYHO JOKA3bLIBA-
€M, 4YTO M BCe OCTAJIbHbIE YIJILI OCTpHIe.

3J‘

Bap.8. 1. . 3azaya pemaeTcA aHAJOrM4YHO 3ajgade 1 u3 Ba-

puanra 7.
2. Or BepminHBEI M OTN0XKHUM €IHHHYHbIE BEKTODHI ﬂ, ﬁ, ﬁTé
u MD, conanpasjleHHble C BEeKTOpAMH ﬁ. MF, MK u MP. Toraa
ABCD — kBajapar u AB . BC = 0.
(MB - MA) (MC - MB) = 0;
MB - MC - MA - MC - MB? + MA - MB = 0.
cosa—-cosfP-1+cosa=0;
cosBp=2cosaa-1 u B =arccos (2 cos o — 1).



C—-5

Bap.1. 1. a) (-100; —200; —-1); 6) (100; 200; -1).

2. Tak Kak nNpH ABH)XXEHHH OTPe30K oTobpajkaeTcsi HA PaBHLIN OT-
pe30K, TO Ka)Jlas CTOPOHA TPeyroJbHHKa orofpajkaeTcd HA paBHBLI
eil oTpesok, M, cJeloBAaTe/lbHO, TPEYroJlbHHK OTOoOpa)kaeTcsa Ha Tpe-
YIrOJIBHHK C COOTBETCTBEHHO DABHBLIMHM CTOPOHAMH, T. €. HA PaBHbIH
TPeyroJibHHK,

Bap.2. 1. a) (-0,01; -0,02; -1); 6) (0,1; 0,1; 0).
2. 3agaua pemaercs AHAJOIMYHO 3ajade 2 M3 BapuanTa 1.

Bap.3. 1. Ykasauue. a) Boluncaure KooOpaAHHATH CepeaHHbI
oTtpe3aka AB; 6) BBIYMCIMTE KOODAHMHATHI cepeamMHblI orpe3ka BC.

2. PaccmoTrpuM aByrpaHHbIi yros, o6pasoBaHHBI NOJYIJIOCKO-
ctaMH o K B ¢ rpaHuneit a u auHeliHsIM yrooMm [k, rae [ u kB — nyum,
NpHHAJJIeKAallHe ToAyIaocKoeTAM & u [ coorBercTBenHo. IlycTes npn
JBHXKEHHH a@ — a,, o — oy, B — B,, k — k;, | — [,. OueBnaHO, 4TO
npsamas a, 6yaer obmeit rpanuneii noaymwiockocrei o, u f;, B Koro-
puIX OYAYT COOTBETCTBEHHO JIeXKATb AyuH [, u k;. Tak KaK npmu ABHKe-
HHUH YTJIBI COXPaHAITCA, TO yrawl lk u [k, paBHBl Mexay coboii. Cie-
JAoBaTeJIbHO, NpPH ABHXKEHHMH ABYrpaHHbIN yrosa otolpa)kaeTcA Ha
paBHBI eMy ABYTpaHHBIH YroJ.

Bap.4. 1. a) {3; 3; 3}; 6) Ykasauue. Haitaure cepeauny or-
peaka AB.

2. Ilycte npamasa AB nepecekaeT ILIOCKOCTb O B Touke A u ofpa-
ayet ¢ Heit yroa ¢. Ilyete C — npoekuus TOYKH B Ha NIOCKOCTb C.
IlpoBeneM B miaockocTH o uepe3 Touky C npamyio b. OueBnaHo, 4TO
BC 1 b. Ilycts npu ABuxkeHMn o0 — o,;,, A - A, B—+B,,C—-C, n
b — b,. OueBnaHO, uTO Npamaa A,B, 6yaer nepecekaTh NJIOCKOCTH O,
a npambie A,C, u b; 6yayT NexkaTh B IIOCKOCTH 0. Tak Kak npmu ABH-
JKeHHH yriabel coxpaHsiorcs, To B,C; 1L b. 3mauur, B|C, L A\C, n
£B,A\C, = ZBAC. CnenoBaTeJibHO, NIPH JABHXX€HHH NpAMAas M IJOC-
KOCTb, COCTABJAIOIIME YIoJa ¢, OoTOOpakaloTCA Ha NPAMYIO M ILIOC-
KOCTb, COCTABJAIOLINE Yroa ¢.

Bap.5. 1. 3amernm npexae Bcero, uto Touka A (10; 20; 0) ie-
KHUT B mockoctd xOy. IlyeTs npu oceBoil CHMMeTPHH OTHOCHTEJLHO
npaMoit a Touka A orobpakaerca Ha Touky B (x; y; 2). Toraa cepean-
Ha oTpe3ka AB — Ttouka M mumeer Koopausatsl (k; k; 0), rne k# 0,
TaK KAK NPHHAJJIE)KHT NPAMOIi @ ¥ He COBMNAJAeT C HAYAJIOM KOOpPAH-
HAT — Toukoit O. 3HauHrT, m 1MOu(10-kRE+(20-kR) k=0,
orkyaa k = 15. Henoabaysa (opMyJibl KOODAHHAT CepeMHbLl OTpe3Ka,

20 +
m+x.l5= 2 y H0=0;z.0ﬂ:yna A, (20; 10; 0).

2. Ilpn aanHOM oTOGpa)keHHMHM NpOCTpaHCTBA Ha cebsA MPOH3BOJIbL-
Hble TOYKH A (xy; Y43 2,) B B (x5 Y3 2) NepexofAT B TOYKH
A, (2xy; 2y,; 22y) m B, (2x,; 2y,; 22,). Ilonsaysack KOOPAHMHATHOM
dopmyJI0ii A5 HAXOKIEHHUS PACCTOAHHMSA MEXAY TOYKAMH, HAXOAUM,
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yto AB # A|B,. 310 3HAYMT, YTO AAHHOe OTOGpa’keHHe ABMIKEHHeM
He ABJAETCH.

Bap. 6. 3apauu pemalpoTcs aHAJOTMYHO 3a/la¥aM M3 BapHAaHTA 5.
Oreper. 1. (0; 10; 20). 2. [la, aBasercs.

Bap.7. 1. Beegem npAMOYroJibHYIO CHCTeMy KOOpAHMHAT, Oyaem
PaACCMATPHMBATHL NpsAMbIe M, U My B KadecTse oceit Ox u Oy. IIpu cum-
MEeTPHH OTHOocHTeabHO ocH Ox Touka A (x; y; 2) — B (x; —y; —2),
a NpH CHMMeTPHHM OTHOcHTeabHO ochm Oy Touka B (x; —y; —-2) —
— C (=x; -y; 2). B rakom caydae TOYKH A 1 C CHMMeTPHYHbLI OTHOCH-
TeJbHO ocu Oz, koropas nepuneHaukyiasapHa k Ox u Oy.

2. Jla, 6yaer. Takaa TouKA MOXKeT ObITh NOJyYeHA KOMIIO3MILHeNH
LEeHTPANBHON CHMMMETPHHM OTHOCHTEJbHO HAYAJIA KOODAMHAT M Hapas-

JIeJILHOI'O NepeHoca HAa BEKTOp 5 {2; -3; 1}.

Bap.8. 1. Ilpy cHMMMeTpHMH OTHOCHTeJbHO A uMeem M — M,,
IpH CHMMETPHH OTHOCHTeJbHO B umeem M, — M,, a npu cHMMeTpHH
oTHocHTenbHO C mmeeM M, — M;. O6pasoBajica NpPOCTPAHCTBEHHBbIH
yeTsipeXyrodbHuKk MM M,M . Toukn M u Mz 6yaAyT CHMMeTPHYHBI
OTHOCHTENBbHO TOYKH D — cepeaunnt MMz Touxku A, B, C u
D — nocnepoBaTe/IbHO CepeilHHbLI CTOPOH YKA3aHHOI'O YeThbipeXyroJib-
Huka. Toraa nerko pgokasats, uTo ABCD — napajjaenorpaMm.

2. Jla, 6yaer. Takaa Touka MOXeT GBITH MOJIYYeHA KOMIIO3HIIHEH
3epKaJIbHOM CHMMETPHHM OTHOCHTEJIbLHO IIocKoCcTH xO2z M napasuieib-

HOrO mepeHoca HA BeKTOp 5{—1: 2; 1).

C—6

Bap.1. 1. PaccMoTpuM npaMyio @, NepHneHANKYJAAPHYI0O K HEKO-
TOPOii MJIOCKOCTH O, B JiBe IepeceKalluecs npaMele b u ¢, gexammue
B ILUIOCKOCTH 0. OueBnaHO, uTo @ L b u a 1 c. IlyeTs npu ABHIKEHHH
a—ay;,,b—b,c—c,o—a,. Jlerko foka3aTs, YTO NpAMEIe ¢, U b,
JIe}KAT B ILIOCKOCTH (;, a NpAMaA @, lepeceKkaeT MIOCKOCTh ;. Tak
KAaK [PH ABHKXEHHH YTJIbl COXPaHAKTCA, To a; 1 by ma; 1 ¢,. 3naunr,
a; 1 a;, T. e. IpU ABMIKEHHUH NpAMAA, NePHEHAHKYJIAPHAA K ILIOCKO-
cTH, orofpakaeTcs HA NIPAMYIO, NePHeHAUKYIAPHYIO K IJIOCKOCTH.

2. OueBHJHO, YTO €CJM OJHA M3 ABYX NapasleNlbHbIX NPAMBIX Ie-
peceKaeTr ILUIOCKOCTh (f, TO M Apyrasa nepecekaer ee. IlycTth aanHbIe
npsAMble a H b nepecekalT JaHHYIO IJIOCKOCTh 0L B Toukax A u B coort-

BETCTBEHHO. 3HAYMT, NpPH NApaJJeJbHOM NepeHoCe HA BEeKTOp AB
umeeM a — b, o — «,. Torna no goKa3aHHOMY B NYHKTe a) npamas b
6yaer nmepneHAMKYJIAPHA K ILUIOCKOCTH O.

Bap.2. YxkaszaHHe. 3a1auy pemaloTca aHAJOMHYHO 3ajladyaM M3
BapuaHTa 1.

Bap.3. 1. Ilycte pana npaBnjbHAsA 4eThIPEXYroJibHAsA NHpaMHAAa
EABCD c Beicoroit EQO. IIlpu cuMMeTpHH OTHOCHTeJbBHO npamoit EO
E—-E, A—-C,C— A, B— D, D— B. 3aaunr, ksaapatr ABCD oro-
Opaxxkaercsa Ha cebs. CinegoparenbHo, EO — 0Chb CHMMETPHH NMPaAMHALL.
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2. Ilyers H — npomnssosbHadA TOuYKa nupamMuabnl. PaccMorpum
ceyeHHe NMHPaMHAbI IJIocKocThI0 EOH. OueBHAHO, OHO ABJIAETCA Tpe-
yroabankoMm. Ilo nokasanHoMy B nyHKTe 1) IpM CHMMETPHHM OTHOCH-
TeabHo npamoit EO touka H orobpa)kaerca Ha Touky H,, npunagie-
skamyio nupamMuge. Ho oueBHaHO Takke, 4To Touka H, npHHAANEIKHT
naockoctTn EOH, T. e. NpHHAJJIEKHT CeYeHHIO. JOTO 03HAYaAeT, 4TO
TPeyrojibHHK, NOJY4YeHHBLI B cedyeHHH, ortobparkaercs Ha ceba npm
CHMMETPHH OTHOCHTeJIbHO nmpaMoii EQ, nmpoxoasieii yepe3 ofHY H3
ero BepIIHH. 3HAYHMT, 3TOT TPEYroAbHHMK paBHOOeApeHHBbI.

Bap.4. YxazaHmue. 3alauy pemIaloTCA aHAJONMYHO 3aJa4aM M3
BapHaHTa 3.

Bap.5. 1. YkasaHue. 3ajaua pemaeTcas AHAJOTHYHO 3aja-
ye 1 n3 BapmanTa 3.

2. IIposesem MIOCKOCTH G Yepe3 NPAMYIO ¢, COAEPKAIIYIO CepeinHbI
[IPOTHBOMOJIOXKHLIX pefep mpasunsHOrO Terpasapa. Ilyers Touka M npmu-
HA/UIe)KUT CeUeHHMIO TeTpasapa IUIocKocThio o. Toraa mo AoKasaHHOMY
B 3ajaye 1 NpH CHMMeTPHMHM OTHOCHTEJBHO NmpaAMoit ¢ Touka M orobpa-
JKaeTcA Ha TOYKY M, NpHHALIEKANIYI0 OJHOBPEMEHHO ILIOCKOCTH O M
TeTpasgpy. SHAYMT, CeYeHHe NPH CHMMETPHH OTHOCHTeJNBHO NPAMOM
oro6pasuTca Ha ceGa. BoabMeM Temeps mpom3BosIbHYIO TOUKY H, npH-
Ha/IeKalylo OAHOM M3 ABYX 4acTeil, HA KOTOpBIe ILUIOCKOCTb O AEJHT
rerpasap. Ilo fokazaHHOMY B NYHKTEe 1) NIpH CHMMETPHH OTHOCHTEJILHO
npsamoii ¢ Touka H orobpaxkaerca Ha Touky H,, IpHHAJIeKALLYIO TeTpa-
aapy. ITo onpeaenennio cuMMeTpHUYHLIX ToueK orpe3ok HH | nepecekaer
npAMYIO ¢, 4 3HAYMT, M ILIOCKOCThL 0. CiesoBarensHo, Touku H u H,
NPHHAJIEKAT PA3HBIM YACTAM TeTpasjpa. 3HAYHMT, 3TH YacTH oTobpaka-
I0TCA APYT HA APyra NpM CHMMETPHHM OTHOCHTeJIbHO npamoii ¢. Orciona
cJefyeT, YTO IUIOCKOCTh (L eJIMT TeTPasjp Ha [Be PABHbie 4YACTH.

Bap.6. YkasaH#Hne. 3aa4n pelalOTCA AHAJOIHYHO 3aJa4aM H3
BapHaHTa 5.

Bap.7. 1. Iyers p || ¢ (puc. 9, a). Komnosunueit oceBbIX CHM-
MeTpHil mocJeaAoBaTeIbHO OTHOCHTEJBHO Oceil p H ¢ ABAAeTCA napaJ-

p m

A=
G-

a) 6)

\ >

Puc. 9
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JleJIbHBIH NepeHoc Ha BeKTOp 21-1_5, KOTOPBIit oTobparkaer Touky X Ha
rouky X,. KoMnoamnusa ke cuMMeTpHil mocieaoBaTenbHO OTHOCH-

TeJILHO OCeil ¢ M P eCTh NapaJljeJbHbIH MepeHoc Ha BeKTOp 2BA, koro-
poiii orobpaxcaer Touky X, Ha Touky X. Hcxoms mua paseHcTBa

2AB = 2371:, nmeem AB = 0, uro nporuBopeynT ycaouw. Ilycre Te-
nepb p M ¢ — CKpeluBawuuecs npamsie (puc. 9, 6). B Takom cayuae
S, ° S, oro6paxaer o6muii nepneHAMKYJIAP NPAMBLIX p U ¢ Ha cebs,

npuuemM 3TO OTOGpa’KeHHe MpAMO m ecTh mepesoc ¢ # 0, HO Toraa
S,°8,#8,0°8,, uro cHOBa npoTHBOpeunT yciaosmio. Orciona cieay-
eT, YTO p H ¢ — INepeceKaloluecs MNpsAMbIe.

2. Yepea Touky A u npsamyio [ (puc. 10) npoBoauM miaockocts f3,
KOTOpas nepecekaeT IJIOCKOCTb O Mo npaMoit p. B miaockoctu B cTpo-
UM npamyio m, napaaieiabHyio [. IlycTs aTa npsaiMas nepecexkaer p B
Touke L. Yepea cepeauny O orpeska ML u TOUKy A NpOBOAHM MNps-
Myl0 J10 nepecedyeHus ¢ [ B Touxke A,;. Jlerko nokasaTs, uto A; — Hc-
KOoMAaAa TO4YKa.

Bap.8. 1. Ha pucynke 11 yron POR — anneiliHBINi yroa ABy-
rpanHoro yraa oafl u | — ero 6uccekrpuca. Boibepem B rpanu o npo-
H3BOJIBHYIO TOUKY A H JOKaXeM, UTO IIPH OCeBOi CHMMETPHH OTHOCH-
TeJbHO ocH | oHa oroGpa)kaeTcsi HA TOUKY, IPHHALJIEKALLYIO rpanu 3.
Jnsa aToro yepes TOYKY A NMpoBejieM IJIOCKOCTh, MapajjieabHyIo pebpy
a ¥ nepneHANKYJAPHYIO [. ITa NIIOCKOCTHL NepeceKkaer rpanu o u B no
napaJijie/ibHbBIM NPAMBIM m H N, a IJIOCKOCTh JHHEHHOro yrja y mo
npsamoit CB. CB nepecekaer [ B Touke M. Yepea Toukn A 1 M nposo-
AHM IPAMYIO 0 lepecedyeHns ¢ rpaHbio § B Touke A,. Toraa nerko no-
Ka3aTh, yto [ L AA, n A\M = MA. 3TuM JOKAa3bIBaeM, YTO TOUKH A
H A, cCHMMeTPHYHBI OTHOCHTEJILHO OCcH /. AHAJOrHYHO MOXKHO JOKa-
3aTh, YTO KaXkKJas TOYKA I'DaHM 0. HMeeT CHMMEeTPHYHYIO cefe TOUKY B
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rpauu 8 1 HaoGopor. 3HAUMT, NpH
CHMMETPHH OTHOCHTEJNbHO oOcH [
ABYrpaHHBIf yron oaf orobpaka-
erca Ha ceba. CaenosarenbHo, | —
OCh CHMMETPHH JBYI'DAHHOrO yrija.

2. Ha pucynke 12 DB+ DA, +
+ DC, = DA + DC + DA + DD, +
+DC + DD, =2DA + 2DC + 2DD, =
=2 (DA + DC + DD,) = 2DB,. 910
3HAYHUT, 4YTO TOUKA B, ecTh cepean-
HA JHMATOHAJHM IIOCTPOEHHOro Ha
orpeskax DB, DA, u DC, napaa-
JleJlenHnesaa, T. €. IeHTP ero CHM-
MEeTpHH.

c—7
Bap. 1. 1. STJE. 2. 8r.

Bap. 2. 1. 2Q. 2. 64n.

Bap. 3. 1. arctg (n tg ¢).
2. 12n43.

Bap. 4. 1. arctg [ b L ]
2. 8m. "
2
Bap. 5. 1. %.
Puc. 13 2. na®. Yxasanue. Bokosas

NOBEPXHOCTH COCTOMT H3 Tpex uac-
Teil, KOTOpble BMECTe COCTABJIAKIOT
MOJIOBHHY IuIomaan GokoBoit mo-
BEPXHOCTH IHJIMHAPA C BBICOTOM,
paBHOHf @, H pagHycOM OCHOBa-
Huil a (puc. 13, BHA cBepxy).

Bap.6. 1. 42.
xal
2. T Vkasanue. Bokxo-

Bafd MOBEPXHOCTb COCTOMT M3 Tpex
yacreil, KOTOphle BMeCTe COCTABJIA-
IOT NOJIOBHHY IuIomanu GoKoBOilk
MOBEPXHOCTH LMJIMHAPA C BbICOTOM,
PaBHOIf 4@, M pagHycOM OCHOBA-

Hui % (puc. 14, Bua cBepxy).

Pue. 14
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|Olr'
B b
Iy
) 1
M, il :
~r1
,.--r‘r\-,—ip
/ - -
b = _J'___.d.__..-..
] U | R
A
-
Puc. 15

Bap.7. 1. IlomecTHM LHJIHHAD B NIPAMOYTOJIBHYIO CHCTEMY KOOpP-
AMHAT, KaK 3TO NoKasaHo Ha pucyHke 15. Ilyers R — paauyc ocHoBa-
HHuA, a h — Beicora uuaupapa. Umeem A (R; 0; 0), C (-R; 0; h),

M(R; 0; %],L(O; R; 0). AC {~2R; 0; h), ﬁ{-n; R; -’E'} Tax

— — 2
xak AC L ML, 1o AC-ML=0, . e. 2#—%:0. Kpome To-

o, 2Rh=4 m h=2. Toraa 2R!--2-=0, R=1, h=2:
R R?

S=4n+2n-1=6n. OTBerT. 6.
2. Ha pucyske 16 EFKL — ocesoe ceuenne uunuuapa. Ilo yeno-

smio KL=EL=2R, LP=%-R, KL _ (g0 =2, = 2. Orewoaa
2 LP &
2 2 2 2
R=%,5,,=2rR-2R=4nR*=47%- =22 Orger. 24,
4 16 4 4

Bap.8. 1. IlomecTM UMJHHAP B NOPAMOYrOJBLHYIO CHCTEMY
KOODAMHAT, KaK 3TO NokazaHo Ha pucyHkKe 15. Ilyers R — pa-

AHMYC OCHOBaHHM#A, a h — BbICOTA LHJIHMHApPA, TOrAa N[g: %: 0].

)
M(E- —E: ’—l) u MN = R2+h—. Hcxoas M3 yclOBHA, HMeeM
2 2 2 4
8
B ==
1tr=+"‘—4-=17IE h=%
2Rh =16 Rz+;—2=17. T.e. R*-17R*+ 16 =0, orkyaa

R,=1, R,=4., 3naunr, h, =8, h,=2. Torpa S, =16n+2rn-1=
=18rn, S,=16n+2n-16 =48n. OrBer. 181 nan 48n.
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2. Kak mnokasaHO Ha pHCYH-
Ke 17, OKpY>KHOCTH OCHOBAHHIl IH-
JIMHJApPa BIOHCAHBI B NpPaBHJbHbIE
Tpeyronsiukn EFK un E\F\K,.
9TOo BBITEKAET M3 TOro, 4YTO ILIO-
CKOCTH OCHOBAHHMI IMJMHApa na-
paJuUlesibHBI IJIOCKOCTH AHATOHAJb-
Horo cedeHna BMD, a camo
JAHATOHAJIBHOE CeYeHHe, HCXOAA M3
YCJIOBHA, MNPaBWJIBHBIA TpPeyrojib-

HuK; AC =aJ2; AP = 9-—-—‘/52—_3:
Puc. 17 EK=2AP=aJ_J§—h.
EK _av2-h
Paguyc oCHOBAHMS UHJIMHApPA I = = 2
g 2J/3 243
av2 -h nth

Sex =2rrh =28="°"_".p = "= (aJ2 -h).

S 243 V3

nth
OTsBerT. —(aﬁ—h).

J3

Cc—8
Bap.1. 1. na®. 2. 64n.
2
Bap.2. 1. "—’1;‘/:3-. 2. 2 n 14.
Bap.3. 1. 8J2. 2. nL? sin « tg a.
2
t
Bap.4. 1. 150m. 2. . €9
sin@

Bap.5. 1. Ecan HauGonbiumii yroa Mexay oOpasylolMMu KOHYca

Tynoii, To HaunGosbIIYIO IJIOIIAaAb HMeeT ceYeHHe C B3aHMHO MepIeH-
AMKYNAPHLIMH 06pa3ylolMMH, a eCJIH OCTPhIil HJIM IpPSAMOii, TO OceBoe

cedyeHHe. EciM o — HeHTpaJbHBIH yTroJl pasBepTKH, TO a=%-360

3 . IIyers @ — HaunbGonbumiuil yron Mexay o0pasylommMH U

4
sin E = —'/2?- OTciona 45° < g < 90°, T. e. 90° < ¢ < 180°. Crenora-

TeJbHO, HanboJIbIIYIO IJIOIIAL MMEeT CeYeHHe C B3AMMHO MepHeHaAnKY-

R
u Torjga — =
L

? >

oo

AApHBIMH o6pasyomumu. Eciu B — uckomslit yroa, To sinff = %, rue

29 2 _LVT.

16 2

.OrBerT. arcsinT“-.

H — BoicoTa KOHYyca, h — BbicoTa ceueHusa. H =

y_ LV JTd
== — H
2 1

. Toraa sinf = B = arcsin

2. 60°.
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Bap.6. 1. 90°. Ykasaunue. 3asaua pemaercs aHAJOI'MYHO 3a-
pave 1 U3 BapuaHTa 5, HO B JaHHOM cayvae HanGoabIIyIO MIOIIALBL
HMMeeT OCeBoe Ce4deHHe.

2. 60°.

Bap.7. 1. OcHOBaHHe KOHYycCa JIOXKHT B ILUIocKocTH 2 = -2. [lyets
M (x; y; —2) — ueHTp OKpPY»KHOCTH ocHoBaHuaA, MA = MB = MC.

VE-D)+E-2)? =J(x-9*+(¥-2)* ={(x-3)*+(y-9)*.
—2x-4y+5=-8x -4y +20 p— x=§
2x-4y+5=-6x-8y+25, O 2’

Orciopa caexgyer, 4TO {

y= % H 2 = -2. KoopanHaThl BepIIHHBI KOHYCA M[g; %; 1]. Paanyc

ocHoBaHuA R = }%4-% =@.Oﬁpaaynmaa L= %+9=—';6.

V10 J46 _ =J115
2 2 g "

Se =TRL ==

Sm=.5_2’.‘., sw=%._¢5,-m=Tg
OTBerT. Sm=5_l' M[E; E; 1]' s&g:ﬂ 115.
18 2 2 2

2. Ilycts ABCD — oceBoe ceuenne Kouyca u AC L BD, BK — Bui-
cora Konyca. Jlerko aokasats, uro BK =KD, KD=R+r, rge R n
r — paaunycsl ocHopaumuii. I[lyets L — ofpasyiomas KOHyca H ¢ — yroJ
MeXXay Helt M miaockocTbio ocHosanmA. Orciona BK = KD = L - sin ¢.
B rakom cayuae R+ r=L - 8in @ M Sy ye. vouyea = RL° - 8in @. Tlnomans
GOKOBO# MOBEPXHOCTH BTOPOr0 KOHyCa paBHA

n-BK: -BD=nL-sin ¢ LJ2sing = nL? /2sin?g¢.

2
ITo ycnosnmw-— =£6—.Orcnona sing =[:—;—nq:h=60°.
nL?J2sin’¢ 3 2
OrBeT: 60°
65n

Bap.8. 1. T Yrasanue. Heo6xoauMO y4ecThb, 4TO TPEyroJb-

HUK ABC npAMOYroJibHBIM H pagHyc OCHOBAHHA KOHYCA paBeH 5

.
2. 60°.
c—9 :
Bap.1. 1. 84% o ma’y2
5 12
Bap.2. 1. 16r. 2. 2™’ Y3
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Puc. 18

O

Oh

Pue. 20

LS a

2
Bap.8. 1. na* (8 +V32).8. — X2

4003%-(303[3

na? cos’u-tg’%
Bap.4. 1. 96n. 2. A

cos¢Q
Bap 5. 1. OGoanaunm 4epes S, miomanb
NOBEPXHOCTH, KoTopasa ofpasyercsa mpH Bpa-
MeHHHu oTpeaka a BoKpyr ocu. Torzaa
S,‘ Bpam. =mn- AC . (AOI + CO,) +
+na- A0, + ma - COy =
=1 (AO, + CO,) - (AC + a) (puc. 18);
ZBAC = ZBCA = 30°;
£ZBAE = LO,BA = 15°; ZO,BC = 45°;

AC =avJ3; AO, = a sin 15° CO, = %

Toraa S = na? [ain15° + % (V3 +1).

OTser. M’[sinl5°+—-£2~](«f§+l).
mictge-cos X
2. §= 5 .
l+ctg’¢-ooe’-:-
Bap.6. 1. S, ., =nBC-BO, +n - AB x
x (AC + BO,)+ %+ AD - (AC + DO,) + xDC - DO,.
Tak kak AB=CD n BC = AD (puc. 19), To
S=n-BC-BO,+n-AB:(AC + BOy) +
+n-BC-(AC +DQy) +xr- AB - DO, =
=n- BC . (BO; + DO, + AC) +
+n- AB . (BO, + DO; + AC) =
=1 (AB + BC) - (BO, + DO, + AC);

AB+BC=‘2—’. BO, + DO, = AC.

TomaS=1t§-2-AC=nPd.

OTrserT. nPd.

Lictge-cos ®

RN 1Y
ctg? +cos? X

Bap.7. 1. MoxHO A0oKasaTh, 4YTO ILIOLIAAL MOBEPXHOCTH, 06paso-
BAHHOIl NpH BpallleHHM JIOMAHON JHHMM BOKpYr ocH ! (puc. 20), paBHa
IUIOIIAAM NOBEPXHOCTH, KoTopas o0pasyeTcsi NpPH BpPAalleHHMH OTPe3Ka
MP BOKpyT TOil 3Ke OCH.
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MP = 8a; éPMO-»-z- PO = 8031115

S,.m‘=u-PO-PM=n-3a-Sasin%= g
= 64na’ sin &
Otser. 64m’ain%. .
2. Ha pucynuke 21 usobpaxxeHo oceBoe ce- . }
a E D 'C F
yeHHe Kouyca; OC = —; BC — BmicOTA mpa-
2 Puc. 21
BHJIBHOTO TPeyroJbHHKA, JIeXKAIlero B OCHO-
BaHMKM  npuamel; BC = % .  Paamyc ocHOBaHMA  KOHyca

R——+£ctg¢ Buicora komyca H——(l+~/_ct-¢1|>) tgo.

2
Seo "RH=—(1+J_ct§¢)2 tge = - [tgq>+tg—¢+2f]

5
3 tg o J§]
+—=J8| — +=— | >243.
bk tge [Jﬁ tge
Spame. = a2 V3. B0 nocTuraerca, ecau tg ¢ = V3, 1. e. ¢ = 60°,
OrsBer. S=a—-z—(tgq>+—3—+2f3_]; Spue. =a2 J3; ¢ = 60°.
4 tgo

Bap.8. 1. 36na’® V2.
2 3 4a® J3

2. §=9_ = +8v8 ;8 .= ; @ = 60°.
3 [tsq>+tm+ ] 1 3 y

3asaua peliaeTcda AHAJIO'HYHO 3ajJja4yaM H3 BapHaHTa 7.

¥ gxp.l. 1. a) (x - 3)*+ y®+ 2? = 16; 6) na; mer. 2. 13.
Bap.2. 1. a) x* + y* + (2 -4)*=9; 6) mer; aa. 2. 13.
Bap.3. 1. (x -1+ 2+ (z-V3)’ =4 wm

(x-12+y2+(z2+J3)*=4. 2. %.

Bap.4. 1. X+’ + 22 =9nmx* +y* +(z-2)* =

?1



Bap. 5. 1. OueBnguo, utro 2 =0. Ilyets M (x; y; 2) — HcKoMas
To4YKa nepecedeHus. OHa jexxuT Ha npamoit AB. 3T0 3HAYHMT, 4TO

AM = kAB.

AM {(x -V2; y-J2; z); AB={-2J2; V2; J2);
x-J2 =-2kJ2 x=-2kJ2+J2
y-J2=kJ2 y=kJy2+J2
z=kJ2, z=kyJ2.

C apyroii cTOpPOHBI, aTa TOYKa Jexut Ha chepe. Toraa

(VZ2(1-2k)2 +(V2(k+1))2 +(kV2)% = 4.
Orciona 6k* -2k =0; k, =0, ky = 3.

CrnenoBatensHo, x,=-5v2, x,=42,
9‘1=4‘J§- U:=J§-
21=3J§, 22‘-—0.
Orser. (-5V2; 4V2; 3V2) u (V2; V2; 0).
2. OrMeTHM, 4TO LIeHTP chepnl O, [0; 0; -%]ueemnycpanen%.
12

OnycTuM M3 Hauaja KoopAMHAT nepnenaukyaap OK na AB, OK = 5

Coeaunum ToukH C u K. B TpeyronsEuke COK onycTuM nepneHaHKy-

nap OM na CK, CK = %+1=1?3.0M=i—§- (OM — paccrosnune

or Toukn O no maockocte ABC). Ilposeaem O,M, 1L CK (O\M, —
paccrosHMe oOT IueHTpa cdepnl O, a0 miaockoctn ABC),

O/M,= lom = .5 < A CaepoBaTenbHO, mnepeceueHneM cdepsl H

2 13 13’
_[49 36 _J13
ILIOCKOCTH ABJAETCA OKPYKHOCTh paguyca r = 160 160 8
Ilnmna aroit okpyxHocTH C = 2@
13 2713

OTrser. Jla, nepecexaer; ANHHA JHHHH NepecedyeHNA pummT

1 5
Bap.6. 1. (2;1; = |;]10; 3; —=|.
s ( z] ( 2]

2. Ecm R > %. TO chepa M IIOCKOCTh NEePeCceKaloTCA N0 OKPYHKHO-
ctd. Ecoim R = %. To chepa M IJIOCKOCTh MMEIOT TOJILKO OAHY 00mylo

Touky. Ecom R < %. TO cepa M IIOCKOCTHL OOIMX TOYEK He HMElOT.

Vkasanmue. 3a1a4 pelalOTCA AHAJOMYHO 3a7a4aM M3 BapHaHTa 5.
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Bap. 7. 1. Ilepennmem ypaBHeHus AaHHLIX chep B KaHOHHuYe-
CKOM BHJe:

-1+ +@@+1) =4n (x+1)P+@wy-1P+@z-1)>*=09.

IlepBas chepa nmeer mentp B Touke O, (1; 0; —1), a BTOpasa — B
Touke O, (-1; 1; 1). Paauycwn chep R, = 2, R, = 3. Paccroanne mex-
Ay uenrpamu 0,0, =JV4+1+4=3; R, - R, < 0,0, < R, + R;. Cnepno-
BaTeJIbHO, chepnl nepecekaiorca. Ilyere A — ofmas Touka 3THX
cdep. Toraa Bricora h Tpeyroasanka O, AO; ecTb pajuyc JHHHH Nepe-
ceenns atux cep, 0,0,=3, 0,A =2, 0;A =3, Sy 40, =272,

4V2 8nv2 8nv2
3 3 '

h = . Torpa anuea okpymxkHOCTH C = . OrBer.

2. M (x; y; z) IPHHAANEIKUT MCKOMOMY MHOKECTBY.
MA=(x-2)2+y?+2?; MB=J(x+4)*+y® +2%; 2MA = MB;
2/(x-2)2 +y?+2% = J(x+4)? +y?+2%;
4(x-2PF+4 +42% = (x + 4 + y* + 2°.

Orciona (x - 4)* + y®> + 22 = 16.
Orser. Uckomoe mMHOMecTBO — cepa (x — 4)? + y* + 2% = 16.

Bap.8. 1. (x -2 +(y - 4)* + (z - 2)* = 22.

2
2. x’+(y—-§] +z’=%. Ykasanue. 3asaua pemiaeTcsa aHa-

JIO'HYHO 3ajlade M3 BapuaHTa 7.

C—11
Bap.1. 1. 400n. 2. 6r.

Bap.2. 1. 676x. 2. 4r.
Bap.3. 1. 676n. 2. 42.
Bap.4. 1. 676x. 2. 36r, 36m.

Bap. 5. 1. 8J2.
2. Ilyere uckomoe paccrosauue pasHo x. Toraa paamye Goabuueit
OKPY’>KHOCTH KoJbIa paseH  R? — x? | paamyc MeHbmeil OKpY>KHOCTH

R - x. IlocnenHee ciefgyeT M3 TOro, UTo OCeBoe cedeHHe — paBHoGen-
peHHBIl NPAMOYronbHLIA TpeyrorsHuk. S, = n (R - XX -(R-x)H)=
= 2n (-x* + Rx). Jlerko mokasaTh, uro HamGosbllee 3HauYeHHe ITOI

(YHKUMH AOCTHraeTcs NpH X =§. OTserT. %

Bap.6. 1. 4 n 5.
2. Ilycts nckoMoe paccrosinue pasHo x. Toraa paamyc OCHOBaHMA

IHJHHApPa paBeH JR’ - x? . Mnomaas 60K0BOII MOBEPXHOCTH IMJIHHAPA
S=2nxJR*-x? =2rJR?x? - x*.
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Paccmorpum yukumio p (x) = R%x* - x*, rge 0<x<R. 9ra
¢dyHKuMA, a 3HAYMT, H IJIOWIaAb OOKOBOM NOBEPXHOCTH LMJIHHAPA,

R R

Aocruraer Hanbosblwero 3HavyeHns npu x = -—. OTBeT. —.

A 7z
Bap.7. 1. Koaumt xopa MA, MB u MC nexxat Ha NoBepXHOCTH
mapa ¥ ABJAITCA BePIIMHAMM [PABHJIBHOMO TpeyrojibHuka ABC. 06-
pasoBaJiach npasuibHas nupamuaa MABC. Ilyers MO, — Bricora 2T0i
nupamujbl. Toraa nentp O mapa JeKUT B TOUKe NepeceyeHns cepeun-
Horo nepneHaukynapa KO k pebpy MA (K — cepeaunna AM). Jlerko

2
nokasatb, uTo AKOM ~ AMO,A. Orciopa R, = MO = ;ﬁ};‘O . IIyets
1
2asin ¢
AnIMHA Xopawl paBHa a. Torma AC =2asin n AO, = —2.
2 73
J 4a’ sin’%
MO= az——---=.9_ 3-431112 E.
. 3 J3 2
R= a’yJ3

2a1’3—4sin2 =
2
2RJ3—4 inz &
s 2 2RJ1+2cosa

Orclona a = =
J3 J3
o 2RJ1+2cosa
TBEeT, ——— —
J3

2. n(a®+b*+c?. Ykasanne. [Inuamerpom cep CayKuT AHArO-
HAJb NapajUlesleNuIesa, MOCTPOEHHOTO HA 3THX XOPAAX.

Bap.8. 1. lleHTphl 3THX INAPOB ABJAIOTCA BePIIHHAMH NPABMJIb-
HOro Terpasjapa, AJuHa pebpa koroporo paBHa 2R. IlenTp mckomoit
chephl coBnasaer ¢ NEeHTPOM Ha3BaHHOTO TeTpasapa. Ee paanyc pasen
pasHocTH paauyca cdepbl, KOTOPOii NPpHMHAAJEKHT BepIIMHA TeTpas/-
pa, 1 paauyca mapa. Pagnyc chepbl MOXKHO HailTH, HAIpHMep, CIIOCO-
Gom, KoTophlili NokasaH B 3asade 1 u3 papuanra 7. Ee paauyc pasen

R—ﬁ. Toraa paamyc mckomoii chepbl paBeH

J2
RV3 ,_R(3-V2)
J2 J2
OTsBer. g(\/g-—2).

2. CyMMBI JUIHH CKpeInuBalmuXxca pebep Terpasapa paBHBI MeX-
Ay coboii. Ykaszaaue. Heo6XoauM0O BOCHOJL30BATLCA Te€M, YTO OT-
Pe3KH KacaTeJbHBIX, NPOBeJeHHbIX H3 OAHON TOYKH K cdepe, paBHBI
Mexkay coboii.

R
=2 (J6 -2).
2( 2)
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C—12
6
Bap.1. 1. 2. 2. —,

T
Bap.2. 1. g 2. 16m.

Bap.3. 1. 1 % .Ykasanue. lleHTp onncaHHOro mapa JIeKMT HH-

e IUIOCKOCTH OcHOBaHHA. [INA HaXO0XIeHHS pajHyCcA OMNHCAHHOIO
2

mapa MOXKHO, HANpHUMep, BOCIOJbL30OBATLCA TeM, 4To R A = E%' rae

L — anuna Gokosoro peGpa nmpamuabl, a H — ee BwicoTa.
2. arctg[sing'-].

Bap. 4. 1. Q 2. 676m.

Bap.5. 1. Ha pucyuke 22 uaobpa-
)KeHa nupamuga MABCD, ABCD —
kBagpar, MC 1L ABC. llenTp onucas-
HOro mapa JieKHuT Ha cepeaune O pe6-
pa AM (B TOuKe NepeceYeHHs Ne€P- p.. 99
NeHAMKYIApa K IUIOCKOCTH OCHOBAHMA,
nposeieHHOro 4Yepe3 ueHtp O, KBajapara, H CePeHHHOIO NEplneHAHKY-
aapa OK k pe6py MC). Ilycre cropona ksagpara a. Toraa AC = av2.
C npyroii croporsi, AC = 2R cos 30° = RV/3, aJ2 = RJ3. Orciona

R-J_ avJ2 2a?2 a5
, MC =aJ2. 30°_— MD = |a?2+%% _ =232
./§ a tg J'§ a“+ 3 J§
Sgo =MC - CD + MD - AD=£ ﬂzﬁﬁ J2) =
oo * ./52;_\/5 W
_2R? _R2J3
-—2J§(J5+J§)-———2 (V5 +V2).

OTsBer. Razﬁ(‘/3+ J2).

2. i(a +b)? J3.Vkasanmne. Anopema paccMaTpnBaemoii nupa-

MH/bl paBHa cymMMme anogeM ee OCHOBaHHIA.

Bap.6. 1. Ilycte MABC — npaBuJbHAsA TpPeyrojbHas MNHPAMH-
Aa. MO, L ABC. Onyctum u3 Touku O, nepnenaukyasp O,K na pe6-
po AC u coeauaum Touku M u K; ZMKQO, — nuHeliHblit yroa aABy-
rpa’sHoOro yrJja, KoTropslii o6pasyercss 60K0BOif rpaHbiO C [IOCKOCTBIO
ocHoBanud. llenTp mapa nexxur B Touke O nepeceuenus GuccexkTpu-

cel KO aroro simHeitHOro yraa c¢ Beicoroit nupamuasl MO,. Hexoas

00
M3 yCJOBHA O_ﬂ; = % M3 cpoiicTB GHMCCEKTPHCHI yrja TPEYroJbHUKA
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KO, 1

cieayer, 4To H —— = —, ITO 3HAYHMT, UTO
5 KM 3
cos ZMKO, = =, O,K=-"2_, Toraa
‘ 3,/‘ 248
3a a3
= =—. Boxkosoe pebpo
2J3 2

] |
AM = JaL-l—a— =a. OrTBerT. a.
4 4

2. 4R? J2.

Bap. 7. 1. Jlerko nokasaTh, 4TO JaH-
HafA [OHpaAMHJAa SABJAETCA NOPABHJIbHOMN.
JInEMA nepecedeHMs COCTOMT M3 YeThIPpeX PABHBIX AYT OKPYXXHOCTeIl,
KOTOpBIe MOJYYAIOTCA NPH NepeceueHHH chepbl ¢ rPAHAMH NHPAMH/bI
(puc. 23). lna HAXOXKAEHHA paJHyca 3THX OKPYXKHOCTeil HeobxoauMO
OonpeJieIATh PACCTOAHHE OT IeHTpa Inapa Ao rpaHeil nmupamuabl. Ha
PHCYHKe

PK 1 DMC u 00, L DMC, OO,=%PK. pK = MP:PE

ME

ME:“‘/E PE=% MP-= ’E_ﬁ=ﬂ
B 2 "R Lk 3
pK = 8Y2a-2 _aJ3 aJ2

2.2ay3 23 | 43’
Pagnyc oKpy»XHOCTH
MO, = [MO?-007 = [2a° _2a" _
! 16 16-3 243

I'paaycHas Mepa Ka)xa0il U3 AYT JHHAH NepecedeHns pasua 120°.
n-a-120 _ na

Torga [ = = . B rakoM cayuae aJMHA JMHHH Ie-
2J3-.180 3V3
pecedeHHsA paBHA Axa 4mJ§.
B B, 3V3 9
OTsBer. 4—";—‘(-—5

2. Ha pucynke 24 wusobpameHo aua-
roHaJIbHOE ceuedne BB,D,D  kybGa
1 ABCDAB,C,D, Bmecte ¢ GonbummMu Kpy-

R / raM BOHCAHHBIX mapos; AOQ,LD ~ AOKD.

ITycTs pagmyc masoro mapa pasen x. Toraa
£=9~£. R=2, Orciona OK = xvJ2; ua

R a2 2
DKL D, B
\
Puc. 24 AOKD wumeem OD=2x?+x? =xJ3;
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Puc. 25

B,D=aJ3,0,D=x+R+x3, a;{_-x+§+x~/§.BTalcoucnyqae

—_ _a (5 E o
£ 7_—:_2(2 J3). Otrser. 2(2 J3).
J3

Bap.8. 1. %‘"-arctg g, YkaszaHnue. 3agaua pemaercsa aHajo-

ruyHo 3azave 1 u3 sapuanrta 7. Ilnockuit yros npu BepuinHe nHpaMu-

Abl paBeH 2arct¢-'?— paauas.

2. Ha pucynke 25, a nokasan BHJ CBepXy IPaBHMJILHOI nupammu-
Al DABC c¢ u3ofpakeHHAMH BIHCAHHBLIX B Hee mapos. Ha pucysn-
ke 25, 6 nzobGpaxen tpeyrosnsauxk DOM, rpe DO — BricoTa nupaMu-
avl, DM — ee anopema. OKpYy>KHOCTh C HEHTPOM B Touke P —
uaobpaxxkenue cedyeHHs mapa miaockoctseio DAM. Ilycrs paamyc pa-

e x. Torma O,M = x ctg 30° = xJ3, OM =2, Tpeyroabauk

23
0,0,0; — npaBUJIBHBIN CO CTOpPOHOIi, paBHO# 2x.
2x 2x
00,=%X, OM =O,M + 00,, &= xJ3 +2X,
'3 " 28 NE]
Orciona x = 2. Orser. L.
10
C—13
Bap.1. 1. 24. 2. 1443.

Bap.2. 1. 32. 2. 5443.

3
Bap.3. 1. d sﬁ' 2. 2443.

Bap.4. 1. a®J2. 2. 40.

4 3um, 11 K 97



Bap.5. 1. IlycTe AMAroHajJM OCHOBAHMA IePECEeKAlOTCA B TOY-
ke O. B niockoctn DBB, npoBoauM uepe3 Touky O npamyio, napaj-
aensnyo DB,, no nepeceuenus c¢ pe6pom BB, B Touke E. 3Ty TOUKRY
coenMHHM ¢ BepmiHHaAaMH A u C. Ceuenme AEC wuckomoe. U3 Tou-
k1 B onyckaem nepnenaukynap BK na AC u touky K coepuus-

eM ¢ Toukot E; LEKB = 45°, BE=BK=%. BB,=2BE=%8.
V=6-8. %=460.8. Orser. 460,8.
3 "
2. 5-7?'—-;2’&.3'1{&333“& H3 sepmunnn C Heobxoaumo onyc-
sino

THTh nepneHAuKynap CK na AB. Jlerko nokasats, uto CK 1 AA,B,.
B rakom cayuae ZCB,K = a. [laabHeilnlee pelneHHe OYEBHIHO.
216J5 , h'ctga-tgh
2 2cos?p
IOTCA AHAJIOTMYHO 3aja4YaM H3 BapHaHTa 5.

Bap.6. 1.

. YKaszsaHMe. 3a1aum peua-

Bap.7. 1. Ha pucynke 26 noxkasaHo ceuyeHHe Mapajuiejelnmneja
ykaszaHHo# muockocthio. BK | EK, /B,KB=45°. Tak kak R n
T — cepeaunnl cropoH AD u CD, to nerko noayuuts BE =9,

BF = 12. B rakom cayuae EF =15 u BK = BE-BF @. BB, = @.
v =s-a-% =345,6. Orper. 345,6.

EF 5 5
2. Nlocrpoum TpeyroasHyio npuamy ABCA,B,C, 10 npaMoyrosb-
Horo napaJsaenenunena ADBCA,D,B,C, (puc. 27). B rakom ciayuae
yron mexay AC, m B,C pasen yray D,AC,. Ilo ycaoBuio
3J2 3
£D,AC, = arccos 20 Ilyets AC=x, Torpa AC,= ,}x +9,

DC=AB=Jx?+16 n AD,; = 5. Ilo TeopeMe KOCHHYCOB HMeeM:

x4+ 16=25+x’+9-2-5-J9+x’-%;

Puc. 26
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B, C, 16=34-3J2-Y9+x7%;
IS 3J§-49+x2 =18;
TN ~ 1 q‘9+x’ =3J—2-:9+1'2=18:

E Bap.8. 1. Ceuenne nokasaHo
Ha pucyHke 28. JIunusa nepeceue-

Puc. 28

HuA EF ¢ n10CKOCTBIO OCHOBAHHSA

napajaiesnbHa auaroHann ocHopanua AC, BK L EF, ZBKB, = 60°,

EB =10, BF = 24. Toraa EF = 26,

BK =BE:BF _120 oo _ 120:5‘

120V3 _ 7200V3
EF 13 ;

13 13

V=512

72003

13
2. ITlomecTHM NpH3My B NPAMOYTOJLHYIO CHCTEMY KOOPAHHAT C HAa-
yasiom B BepmuHe C. [Iyers CA npunagnexur ocu Ox, CB — ocu Oy n
CC, — ocu Oz. Toraa A (3; 0; 0), B (0; 6; 0), P (0; 3; 2) (2 > 0). Touka
M (1; 2; 0) — Touka nepeceuenua meaman; MP {-1; 1; z}. Ecau ¢ —
yroa mexay MP n muockoctsio xOz (rpaub AA,C,C npHHALIEKHT
#TOM IUIOCKOCTH), TO

OrTsBer.

MP.j X S22 )
sing = _.—}- rae j{0; 1; 0}; MP:-j=1;
|IMP|-|j]
|MP|=Vvit1+2® =J2+29; —1_ 1.

J2+22 1 V3

J3=+v2+22;22=1; z=1 (2> 0).
Toraa CC, = 2. V=%-3-6-2=18. Orser. 18.

Cc—14
Bap.1. 1. 768V3. 2. 3nR%.

Bap.2. 1. 125, 2. 3468n.

Bap.3. 1. 276Y8 5 16000%
5 729

Bap.4. 1. 36. g, 1024x
27
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Bap.5. 1. . ¥Ykazaunue. Heo6xoaumo aoKas3aTh, 4TO

4414143
2
TpeyroabHHK B\ FE npamoyroapHblili ¢ npambiM yraom B,FE.
Vi _4n- 3V3
V, 8rn+3Y3

CTH paBeH % oT pasHocTH OGbeMOB HHMIAMHApPA M NPABHIABHON Tpe-

.YkasaHue. ObbeMm MeHBIIEH oTceueHHOI 4a-

YIroJIbHON NMPH3Mbl, BIIMCAHHON B 3TOT IHJHHJAP.

Bap.6. 1. 9‘/- 9 ZL:M

V, 10n+343
F B M Bap.7. 1. Ha pucynke 29 mnokasan
BHJ CBepXy Ha Ky0 M ONHCAHHYIO OKOJIO
Hero npuamy. Ilycrs x — anuHa pebpa
Kyb6a, AC — cpefHAs JHHHA TpalelHH,

A C AC = x+/2. Buicora Tpanenun BD = xv2,
S, pan = V2 - xJ2 = 2x* . Beicora npuamsl
paBHA X.
E D P V“P=212'I=2.13.
OueBHAHO, YTO
Pue. 29 9 JE b +b
xJZ2=a+b, x=222
oh
5@ +b)? (a+b)3J§
TV T
(a+b)® V2
OrBer, —M8M.
16

2. Ha pucynke 30 samTpuxoBaHa Ta
YacTh JKHAKOCTH, KOTOpas OCTAHETCH IIO-
cne nosopora KopeiTa Ha 30°. Ilyere pa-
JAWYyC OCHOBAHMA NWJIHHApPA R, a ero BhICO-
tra H. Torpa obbem ocrasmeiics 4acTH
SKHAKOCTH paBeH

R2H(4n -3V3)

12

9roT peayasTaT OGLLJ NMOJYYEH NPH pPellleHHH 3ajauyd 1 U3 BapHaH-
Tta 5. O6beM BeUIHBIIEHCA YXHAKOCTH

nR*H _R?H(4r-3Y3) R H

NN/

Puc. 30

AV = (2“+3J_)
2 12

Aav _R*H(2r-3V3) 2r+3V3 _ 1 +38 L o.61.

| %4 12'%“2!{ 6n 3 2n

OrBeT. = 61%.
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Bap. 8. 1. OueBHAHO, YTO IIOCKOCTE Ce- C
4YeHHA lepecedeT rpaHb, KOTOpadA MpPOXOAHT
yepea CTOpPOHY ocHoBaHma AF (puc. 31). B D
Ilyers KF = x u cropona ocHoBanus a. He-
06xoANMO y4uecTb, uT0o 06’beMbl IPH3M C OAH-
HAKOBOH BBICOTOil OTHOCATCA APYT K APYTY
Kak mromajan ux ocHopanuii. IlnockocTs ce-
4YeHHA JeJNT NPHU3My Ha ABe npuambsl. O6bem A E

npuaMbl ¢ ocHoBanueM KDEF coctaBaseT i

or ofbemMa Bceii NPU3MBI:
2 2
g f-n-%x-aﬁ; Sa=3°2’/§.

S KDEF =

0243 1 1 302 J3
—_— = . 3=__._.._........._....
Iorna X d\}

Orciopa HaAXoAMM, 4TO

2
. KD=1’“—-+3a’ ~Ta,
1 16 1

S..=KD-h, rne h — BoiCOTA NPH3MBI;

Seeu = M. IIo ycnosmio ah =@. B takom

cayyae S, = %Q. OTsBer. %Q.

2. Ha pucynke 32 nokasaH BHJ CBepXxy
Ha ABa AaHHBIX nuaneEapa. Ilyers auamerp
OCHOBAHHA M BHICOTA BIHCAHHOIO IHJIMHADA
PaBHEI X H NYCTh pagnyc ocHoBaHHA Goabmoro nuanHapa R. OueBna-
HO, UTO BEICOTA 3TOrO IMIHMHADA paBHa x. Toraa ero oovem V, = ntR%x.

2 3
V2=K“L°x=u_.
4 4 :

Ho x = RJ2. Toraa V,=nR*J2 u Vz=m J-2'- B rakoM ciayuae
V.
—2=l.0'rne'r. 1:2.
C—15

Bap.1. 1. %. 2. 600.

Bap.2. 1. 120J3. 2. 600.

2
Bap.3. 1. #. 2. 120V2.
Bap. 4. 1. 5“2—‘/5. 2. 25043.
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Bap.5. 1. Ilycts B Hakj0HHOM TpeyrosabHol npusme ABCA,B,C,
OCHOBAHHMEM CJYKHT NpPABHJIbLHLINA TpeyronbHHK ABC u nycers
LA \AC = LA, AB = 45°. Toraa nerko aokasars, 4ro rpads CC,B,B —
KBagpar. OGo3HAYMM JUIMHY Kaxkaoro pefpa uepea x. Toraa
x*J2

2

= 4(1+ J2). Orciona x = 2. 3aas AIAHY pe-

= ar _ .2
Sanclc— Sinps= » & Sceyps =X

2
ITo yenosuio x? + 2%?

Gep nMpHU3MBbl, JIErKo HANTH ee BBICOTY, KOTOpas paBHA %: Socw = V3.

B raxom caygae V. = —%ﬁ =2,

OrBer. 2.

2. Paccrosrue or 6okoBoro peGpa A0 AHArOHAJH NPOTHBOMOJIOXK-
HOIl rpaHH paBHO paccToAHHIO oT Gokosoro pebpa ao aroit rpanan. Ilo-
CTPOHM NepHeHANKYJAPHOe ceueHHe npuamsel. IIycts d — paccTosaHme
ot GokoBoro pe6pa A0 nporuBoJiexameit G0KOBOI rpaHu, m — CTOpo-
Ha NepneHAHKYJAPHOro ce4eHHd, MPOTHBOJeKaman aTomy 60KoBOMy
pebpy, u | — GokoBoe peb6po HMpH3MBI.

Vsl oot t=%dmt - %JQ,

rae @ — nuomaas Gokosoit rpanu. Torga V = -;— - 5-40=100.

OrBerT. 100.

Bap.6. 1. Ilycts B HaKJIOHHOI TpeyroabsHoil npuame ABCA,B,C,
OCHOBAHHMEM CJIYXKHT NpAMOYrobHBIR TpeyroasHHK ABC (£C = 90°)
M OyCcTh IJIOCKOCTh rpaHn AA;C;C nepneHAHKYJIAPHA K ILIOCKOCTH
OCHOBaHHA. B TakoM cay4ae MOXXHO JoKasaTh, 4T0o CC BB — KBaj-
paT H BbicOTa npH3Mbl A,0 NpPOeKTHPyeTCA HA CTOPOHY OCHO-
Banua AC. O6GoaHaumm paBHble pefpa npuamnl 4epea x. Toraa

A O= ﬂ OnyctaM u3 ToukH O nepnenankyasap OK Ha AB u co-

2
eauauM Toukn K m A;. B rakom cayuae A K | AB, AO=32‘-.

2 J7
OK=-2_,A4 x=1’x’-‘—="—.
272" ! 8 22

xJ7 x2J7 x?J3
S.ulnls=ﬁo xJ2 = 2 ' S.u,clc= 2 Sm,sln=12-
2 2
ITo yenosmio = 2ﬁ+x 2J§+x’ = 2(J7 + V3 +2).Orciona x = 2.
V_ﬁ'x_:i:ﬂ
"R | 40
Tak kak x =2, o V =2v3.

Orser. 243.
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2. 30J/2.Ykasaumne. 3agaua pemaeT-
CA AHAJIOTMYHO 3ajade 2 M3 BapHaHTa 5.

Bap.7. 1. Ha pucynke 33 MPK —
NepneHAHKyJApHOe  cedeHHe  MPH3Mbl.
Vipuasw = Sypx + AA,. JIna HaXOXKAEHHSA
IJIOIIAAN MNEePHeHAHKYJAAPHOTO CedYeHHA
HeoOxopumo Hailithm yron PMK, rT.e.
yroJl MeKAy CKpPenHBaoIAMHCA NPAMbIMH
EB n FC, rpe EB1L AA, m FC 1 AA,,

EA = EB:“—ZQ,FC =a—’2[§-.FA =§.Ecm:
¢ — HMCKOMBIN yroj, To
cosQ = EB-FE.
|EB|-|FC|

OrMeTHM, qmm=l35°um&=l20°;
a?(2-J2) J3-1 . 3-2J2 [2V2
cosQ = = : sinp=_1- = :
¥ LalBaz 3 it S

2 2
1 av3 aJ2 [2J2 a?J6 J2 4 a? 4

8ipy m2.848, -1/3 =8 Y0 33 4z _a 43,

sl R T 3 8 V3 4

2,4
V=—a !;J-i

2,4
OrsBer. E%{-_z-.

2. Ilo ycaosuwo BB,D,D — npamoyroabuuk. Ua aroro caenyer,
yro BD 1 DD,, a tak kak AA, | DD,, o BD L AA,, a BD L AC no
ycaosuw. Orcioga naockocts ABC nepneHAMKYJASpHA IJIOCKOCTH
AuaronanbHoro ceueHusa AA,C,C. Iloaromy Beicotra A;0 nNpHU3MBI Jie-
JKHT B IUJIOCKOCTH 3TOr0 Ce4YeHHs.

S
4,0=—242° 30 _g
AC 5
Swn=34-5=10; V=5, 4,0 =60.
OrserT. 60.
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Bap.8. 1. Ilycte A,0 — Beicora npuambl. OnycTuM u3 Toukm O
nepnesaAuKynapel OE n OF coorBerctBenHo Ha AC um AB. Toraa
AE 1 ACn A\F 1 AB. Tlo ycaosuo A E = Tu A F = 20. IIpoaosxum
FO no nepeceyennsa ¢ AC B Touxke K. I[losyunm npsaMoyronsHBIN Tpe-
yronsHHK AFK, rae ZFKA = 30°. A3 Tpeyronbuuka AA,E umeeM, 4TO
AE = 24, a u3 tpeyroneHHKa AA,F nonyuum, uro AF = 15. Toraa u3
IPAMOYTOJBHOrO TpeyronsHuKa AFK nosyuum, uto AK = 30 n EK = 6.

H3 Tpeyronsauka OEK umeem OE = EK - tg 30° = ? = 2J/3. Teneps

MOKHO HaittH A,0:
A,O0= /A E* -OE? =J49-12 = J3T;

S = %-40-50{?‘- =500V3; V =500v3 V37 = 500/111.

Orser. 500J111.

2. NInaronanbHoe ceyenme BB,D,D pasbusaer napasienenunes
Ha JiBe paBHble NpH3Mbl. McX0AfA M3 YCJOBHA MOXXHO JOKAa3aTh, 4TO
BB,D,D — kBagpar. IlycTh AmaroHaJnum KBajpaTa NepeceKalTcA B
Touke O. Onyctum u3 Touku O nepnenauxynap OK ma AA, u Tou-
Ky K coegnmanM ¢ ToukaMu B m D. Jlerko aokasath, utTo BKD —
nepneHAMKyAApHOe cedenme npuamsi ABDA,B,D,, BD =a<2.

aJ_ W—ﬂissm—‘- J—aJ_ ’J§;

OK = —=
6 X 0 /5 6 6
a“+J/3
Vopuaun = 6 a= 8,
3 3
Toraa v=2 ﬁ. Orser. £ ﬁ.
3 3
C—16
Bap.1. 1 2h% J3 tga - a® sin?a-tgP
™ b P -—-——-Jg? A Pt
d®J2 tga a® o
Bap.2. 1. —488 . 2. —-sina-cos—- ;
et 24 6 2 t‘B
sin? &
Bap.3. 1. 3p3.__ 2 g 5
3 cos o 3
h® J3sin? &
Bap.4. 1. — 2 2 72/3.
2co:a+l
Bap.5. 1. d”(1+sin2a)

3sin2B-cosP-sin20
2. Ilycte DABC — npaBnjbHAA TpeyroJbHas nupamuja u DO —
ee BeicoTa. Iloctpoum Beicory BE ocHOBaHMA M M3 TOYKH E onycTuMm
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nepneHaAukynap EF na pe6po DB. Touky F coegmHMM ¢ Toukamu A
n C; ZAFC = 0. — nuHeiHbIN YTroa ABYIrPaHHOro yrjia, o6pasoBaHHOro
AByMsA cMeXXHbIMH GokoBbiMu rpanamu. Ha nogobus Ttpeyroabum-

DO _ OB EF -OB
KoB DOB un EFB er, 94T0 — = — . Orciona DO = =—— ==
S EF FB % FB
EF = :2— ct,g1Jl OB = -J-—- M3 rpeyronsauka EFB caeayer, uto
FB = tg2 £ =2. [3-ctg? &.
J 2 2 o 2
a-ctg‘—
Torpga DO = 3 ’
J3. 3—ct¢’%
act.gu a ctg—
2
g T
J3. 3ctg=“ 123ctg=“
a® t.ga a® cos—
OTrsBer.
12J3 ctg’“ 12J4am* Ty
R a® J2cos 2
Bap.6. 1. 2d . R 2. VkasaHue.
3sin? B cosPsina 6vV-cosa

3azaua peliaeTcsa AHAJOrHYHO 3ajzave 2 H3 BapHaHTa 5.

Bap.7. 1. Ecau 6oxkoBble 'PAHH HMEIOT PaBHEIE ILIOMIAAH, TO BhI-
COTHI 3THX rpaHeil paBHbBI H BepliHHa M paBHOyJajieHa OT NPAMBIX,
HA KOTOPBLIX JIEKAT CTOPOHBI OCHOBaHMIil. Tak KaK B OCHOBAHHH JIEXKHT
OpaBHJBHBIN TPEYroJlbHHUK, TO BOBMOMHLI TPH PA3JIMYHLIX BapHaHTAa,
KOTOpble MOKA3aHbl HA PHCYHKe 34.

a) 6) B)
Puc. 34
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a) Touka O — UmeHTp BOMCAHHON OKPYXHOCTH:

J2 3.2 J3 1 2 J3_1
AO=2S MO= |2-S S 8 0oni; V.2 .20a2,
- J5  cog 3J3 2 3

6) Touka O — HeHTP BHeBNHCAHHOI OKpyXXHocTH. Paguyc aroii
OKPYKHOCTH MoOMeT ObIThb BbIUHCJeH Mo ¢opMmyne r =

a+b-c’
S — nsomaas TpeyroabHuka, a, b u ¢ — ero cropouni. Toraa
Soloafisr 388
JZ2+J2-J2 J2 2
AO=AK+KO=—J2—§-+—J2§=J3> AM.

CrnepoBaTenbHO, 2TOT BAPHAHT He peaJH3yeTcH.

B) Touka O — HeHTp BHeBNHCaHHON OKpy:KHocTH: AK = %’
r= ?, AO = ’%4—% =42 = AM.CrenoBaTensHO, U 3TOT BADHAHT He
peajyH3yeTcs.

OTBer. l.

3

2. Ilokaxem, uro Touku M, P u C nexar Ha OfHOIl NpAMOi
(puc. 35).

MP=aP-AM=1AF -1 AB=-1.1 4B+ a6)-1 AB-
2 3 2 2
Ac-148-126_-1 4B (1)
3 1 12
“1i5-146-34¢-148 (@
4 4 4

Hcxoaa ua (1) m (2), nmeeMm, 4TO

PC =3MP. 910 U 3HAYMT, 4YTO YKa-
3aHHBIE TPH TO4YKH JIeJKAT HA OAHOI
npamoii. AHanoruuHo H Toukn M, K
u D nexar Ha oaHo# mpamoii. B Takom
caydae pedub maer o miaockoctn MDC,
KOTOpas AeJUT NMUPAMHMAY Ha JABe Hdac-
TH, 00b€MBI KOTOPBIX OTHOCATCA KakK
1:2.
OrBerT. 1: 2.

Puc. 35

Y105 9 311
4 ‘4 4
JoruuHo 3aaade 1 ua papuanTta 7, HO B 3TOM CJyuae Peajau3yloTcs Bce

TPH pa3/IHYHBIE BO3MOXXHOCTH.

Bap.8. 1. . YkasaHue. 3ajaua pemaeTca aHa-
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Puc. 36

2. Paccmorpum nupamMuay, naobpakenHyo Ha pucynke 36. B nupa-
muge MA,B,C, naomaas ocHOBaHUA S, = % MC, - MB, - sin o. Bricora

nupamuasl by = MA, - sin @.
Vi==-=:MC, - MB, sin a« MA, sin ¢ =

=%MC, . MB, - MA, - sin o - sin @.

AnajJoruyHO ana nupamuasl MABC

V=%-MC-MB-MA-sina-sinq>.

Vv MA,-MB,-MC Vv .3.
Toma—'= - : ! . B namem c.uytlae—l=m=l.
|4 MA-MB-MC V 4.6-5 20

Orser. 1:19.

c—17
Bap.1. 1. M g E.
9 4
Bap.2. 1. 36m. 2. g

Bap.3. 1. %nJE. 2. 100x.

Bap.4. 1. 167Y2  , 18714

3 y 5

na® sin? 2B -cosP sin? &
Bap.5. 1. 2

123in’(ﬂ+%]

2. 60°. Ykasanue. Heobxoaumo gokasaTh, 4To GoJblliee OCHO-
BaHHE TpalelHH SABJIAETCA AMAMETPOM OCHOBAHMS KOHYCA.
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Bap.6. 1. 144%

2. 45°. Yrkasaune., HeobxoaumMo yyecThb, UTO CYMMbI ITPOTHBO-
MOJIOKHBIX CTOPOH TpamnenHH A0 KHbI ObITh paBHbl. Ecin MeHbIIYIO

13 GOKOBBIX CTOPOH NPHHATH 34 X, 'l'o‘h:2 +4+x=6.0rciona x = g M
paAnyc OCHOBAaHHA KOHYCA pPaBeH g OcTanbHOe pellleHHe O4YeBHAHO.

Bap.7. 1. Ilo ycnosuio ceuenune HauboJbllei niomaau He coBnaja-
€T C OCeBbIM Ce4YeHHeM. 3HAYMT, YroJ Me;kay ofpasyolnMi B 3TOM ceye-
HHM npamoil. Ilycte ceueHueMm sABiseTcA TpeyroibHMK AMB, rae
M — pepmuna KoHyca. OnycTuM U3 HeHTpa ocHoBaHMA O NepneHAMKY-

JlapOKmABumxaKaMeoemumu.AMKO=arccos%.Tpe-

yroibHUK AMB paBHOGeApPEeHHBI M NPAMOYTOJLHLI, MK:—-——L;/E.
: 1 LJ2 iy A7 I [ R 4
[ J3 2 R e
L2 _LJ2 L3 .1
ocHOoBaHMA KoHyca R =BO = [L*- = =—"=; O = =282 =
3 V3 2 J3
LV2 OK
= 3 AKOB-—— TenbHo, ZAOB =120° u AB —
W Ak o g . 5

CTOPOHA TPABMJILHOIO TpeyroisHHKa. B Takom ciyuae Tpeyroias
HUK AMB ecTh rpaHh NpaBMILHOMN TPEYroJbHOM MUPaAMH/LI, BITMCAHHOM
B 9TOT KOHyC, mpudeM Gokosbie pefpa aToil nmupaMHibl B3aMMHO Iep-

3
neHAUKYAApHLI. O6beM NUpaMHAbL paBeH % O0beM KOHyca paBeH
2 3
lopeg=1y.200 L 203z
3 3 3 J3 27

O6beM OTCe4YeHHOH 4YacTH
1[21." V3 L3

3
M

V= ] =~ _(4nJ3 -9).
162

27 6
3

OTeer. -IL—(4::J§—9).
162

2. Ha pucynke 37 FM, FO n MO
COOTBeTCTBeHHO ofpaaylomas, BBICO-
Ta ¥ paauyc OCHOBaHHA KOHyca. 3Has
JAJIMHBI CTOpPOH TpeyroabHnka CMB,

MOXXHO HANTH paguyc ONUCAHHOMN

OKOJIO Hero okpy»xHoctu: MO = 2—5.

4
Hs rtpeyronsauka AME, rae

AM =10, ME=8 u AE=6Y3,
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HAXOAMM KocHHyc yrina AME: 108 =100+ 64 - 2 - 80 cos ZAME,
cos ZAME = 2 . Torpa
20

tngME:@. FO = MO - tg ZAME = 2:‘ 38 752‘?5,

_ 1,625 75V39 _ 15625139
3 16 28 448
1562539

448
3

Bap.s. 1. 2 (8x+3/3). 2. 13625715

18 1344

pelaloTCs AaHAJOrMYHO 3afa4aM M3 BapuaHTa 7.

OrsBer.

.Ykaszauue. 3agaun

C—18
Bap.1. 1. 456. 2. #
Bap.2. 1. 168+3. 2. 553‘”‘.
Bap.3. 1. #. 2. 576m.
Bap. 4. 1. -7—”%&. 2. 8064n.

Bap.5. 1. [JocTpouM yCe4eHHYIO NMpPAMHAY A0 IOJHONM NHpaMH-
Abl, YACTBIO KOTOPOil ABAseTCA JAaHHAA yceueHHas. MoXHO HaiiTH,
4yTo 00'beM TaKoi nupamMubl paped 108y 3. [InockocTe BepXHero ocHo-
BaHHA yCceYeHHON MHpaMHJALI AeJHT 00'beM NMOJHONH MHpaMHABI B OTHO-
mennn 1 : 27 (cTopoHBl OCHOBaHMA OTHOCATCA Kak 1 : 3). B rakom

cay4dae o6beM ycedueHHOH mupamMuabl V = —:ﬁ -108J3 = 10443.

Orsert. 1043.
2. 54nv3.

Bap.6. 1. 268,8. VYkasaumue.
Sajaua pelnaeTcs AHAJIOTMYHO 3ajia-

ye 1 13 BapuanTa 5. O6seM noxHOI MH-
1536

paMHALI paBeH , a o0’beM ycedeH-
HOM NMUpaMHABLI V_%-%@—ZGBB
o 320007V3
- 3 -

Bap.7. 1. Ha pucynke 38 muoc-
Kocth EA,P u FB,L nepneHguKy-
JAPHBI K IUIOCKOCTH OCHOBAHMA.
Muororpaneiuk AA,DBB,C paabui-
Cfl 3THMH IUIOCKOCTAMH HA NPAMYIO
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npusmy EA,PFB,L u e paBunle nmupamuasl A, AEPD u B,BCLF.
Ilyers BhicoTa yceueHHO# mupammuanl pasHa h. Toraa o6beMm npU3MbI

V= %ahb,a obbem nmupammasr V =la-?-h = %a(a—b)h.oo'beu

W

mHororpanauka AA,DBB,C
V,= V42V~ = abh JHe-b)k
2 3
O6beM yceuyeHHOH NHpaMHALI

ha
V= ?(a2+ab+bz).

a(b+ 2a).

o>

O6beM BTOPOr0O MHOrOrpaHHHKA, KOTOPBIH JONOJHAET PacCMOTpeH-
Hblil MHOTOIPAHHHK /0 YCeYeHHOH NupaMHAbI

h h h
V,==(a®+ab+b%)-=a(b+2a)==b(a+2b).
2 3(a a ) ﬁa( ) 6( )

V, a(b+2a) a(b+ 2a)
—=—_.0TBeT. ————.
V, b(a+2b) b(a + 2b)
! 3
2. a:a_ﬁ VYVkaszauue. Ob6bem Tena

6
BpalleHHs MOXeT GhITh MOJy4YeH, ecaH M3
of’beMa yCe4eHHOro KOHYyca, IOJYYeHHOIO
BpamenuneM tpanenuun OBCO, Bokpyr ocu [,
BBIYeCTb 060'beMbl KOHYCOB, NOJY4eHHbIX Bpa-
menueM TpeyronsHukoB OBA n O,CA Bo-
Kpyr Toit e ocH (puc. 39).

Bap.8. 1. 1—;. Vkasamme. Bagaua pe-

IaeTcs AHAJIOTHYHO 3aave 1 u3 papuanTa 7.
3
Puc. 39 2 -2%.Yxaaanne. OGbem Tena Bpa-

MeHHA MO)KeT ObITh MOJy4YeH, ecJH u3 00b-
eMa [MIHHApA, [OJYYeHHOro BpallleHueM
npamoyroasauka AEFC Bokpyr ocH [, Bul-
yecTh 00’beMBI ABYX yCeYeHHBIX KOHYCOB, IO-
JIydeHHBIX BpaimjeHuem Ttpanennit AEOB
u CFOB Bokpyr Toii xe ocu (puc. 40).
Cneayer orMeTHTh, uTO ZAOC = 60°.

1)

c—19
Bap.1. 1. ‘—2:—". 2.

4

9
Bap.2. 1. 12r. 2. 32,
Puec. 40 9
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Bap.3. 1. "‘:2;—" 2. 36r.

K
507 625007
Bap.4. 1. 22%, g ===, Ah
P 3 81 /| \’

Bap.5. 1. Ha pucynxke 41 u306- “

pa’keHo oceBOe ceueHHe pacCMATPHBA-

eMoit urypsi.

801‘03 =126; KO=12;
001 = 5; wz = 16, Puc. 41
Buicota nepsoro cermenrta hy; = 13 — 5 = 8. Toraa ero o6bem
V1=34!(13—§]= 1984rn
3 3

Bricora BToporo cermenra h; = 20 — 16 = 4. Toraa ero o6nem
vV, 16::(20—‘—‘]-- 896x
3 3
Orciona 00beM [BOSKOBBINYKJIOTO CTeKJa
V= 1984n + 896n _ 960 .

3

OreeT. 960m.
2. Ilycte R — pagmyc BOMCAHHOIO IIapa, (¢ — BeJHYMHA yria
Mexay obpasyomeil KOHyca M ILUIOCKOCTBIO OCHOBaHHA. Paagmyc ocHo-

BAHHUA KOHycA r = Rctg%. Bricora koHyca H = Rctg%-tgtp.

’ 3
Veoyes = 1 7R ctg? 2. Retg 2. tgg = 22 B2 _ 3xR :
] ? 5 atg’-? 3tg’£ l_tng
2 2 2
Vi ¥ ;xR’ Hcxoas M3 yCAOBHS, HMeeM
2nR? =%°-§RR3.
¢ [
3tg? —| 1-tg? =
tg 2[ g 2]

Iycrs tg? % =a > 0. Toraa nosyuaem ypaBHeHHe
9a’-9a+2=0,
KODHHM KOTODOTrO @, = l.az = g.

3
tg——— H ¢=60° win tg — = ﬁ H tp=23rctg?.

J3 2 3
J6

Orser. 60° nam 2arct.g—3-—.

-6
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Bap.6. 1. Hgi’E . Yxkasauue. Heo6xoaumMo y4yecTb, 94TO IEHT-
PBI IAPOB JIEKAT N0 OAHY CTOPOHY OT ILUIOCKOCTH OKPY’KHOCTH, IO KO-
TOpPOMl NepeceKalTCA HX MOBEPXHOCTH.

2. n—4arctg-;- wm n-4 arct.g-'?- YkazaHue. 3ajaua pema-
eTcs AHAJIOTHYHO 3ajavye 2 M3 BapMaHTa .

M Bap.7. 1. Jlannaa mupamu-

X aa naobpakeHa Ha pHCYHKe 42,
B mo6oit Terpasagp MOXKHO BIIH-
cats map. Paguyc aroro mapa R
MOXXeT OnITh BhIUMCJIeH no ¢op-

Myne R=%, e V — ofnem

Terpasapa, a S — miowAaabL ero
nosepxnocti. U3 Toukn K onye-
THM [EpPHNeHAMKYJAP HAa CTOpo-
Hy BC H npomo/KMM CTOpO-
Puc. 42 Hel AC u AB. Toraa mo Teope-

Me O Tpex MepHeHANKYIApax
MOYXHO JOKa3aTh, 4ro MD 1 AB, ML1 AB u MP 1 AC; KD-=

BBy BB gaag- BB B, 208 gpolga-

- - ——

3 6 6 3 3
J3 Jz ( 273 3] 7J3
=1-—. Tpeyronbanka MKD MD= |—+| 4-—+— |=——.
: 3 e J§+ 3 +36 6
7v3
S = —,
BMC = 1o
2 2J3 3)_2V3
ML=MP= | +|1-222 42 |=2¥2
Has A MKL {Jﬁ-*( 3 +9] -
SMAC—SMA.B =£ S 2—-J§+7J§+§=ﬁ.
1‘2 4 l2 ‘
SO T L J_ J_ ; J3-va-2 =212.8 ¢,
12 J‘3J§
K 2n
S, =4%-271.8 ’ .
o w 943
OrBeT. —.
9J3

2. O6bem nosoro mapa V =§n(33-r’).

Tak kak TOJIIMHA cTeHOK 3 cM, To r = 6 cm. Toraa
V= -;! % (729 — 216) = 684 cM®.
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Bec mapa P pasen V_p, g, rae p, — miorHocts matepuana. Ilorpy-
JKeHHasA B BOAY YACTh IIapa ecTh IapoBoii cerMenT, o6’beM KOTOpPOro

V.=n -144[9- 13—2] = 720x on?.
BeiTankuBamomas cmjaa
F=V_p,g="T20mp,g (1 r/cM® — nioTHOCTH BOABI).
ITo sakony Apxumena P = F, 1. e. 684np,, g = 720np,g. Orciona
Pw = 1,05 r/cu®.

Bap.8. 1. 44—5. Yxkaszaunmue.
27

3anavya peluaeTcAa AHAJOrMYHO 3a-
pave 1 u3 sapuanra 7. Heo6xomu-
Mo ydecth, 4tr0 KE = KP =KF
(puc. 43). Toraa BricOTH GOKOBBIX
rpaHeil mHpaMHJbl PaBHBI MeXJY

coboit 1 Sg, = %PM-MP.

2. Bec noJsoro mapa
P= g n (R® - ) p, &, BHTANKHBA-

omasa cuna F =§- nR%,g. Tak pyc. 43
Kak P=F, To0

4 3 3 2 3
Zx(R?- =2nR%,8;
31( ). & 3 Pag

2) |p
2 (B - P) pu = Rp,; 2(1—[-_] ] m .
R Pa
[L]a=1_ Pa_.: Coofy-Os o ,apofy-fo
R 2p, R 2p 2p
Toraa ToamMHA CTEHOK ILIapa

h=R-r=R(1—"l— Ps ]
2p
OTser. R[l—’ 1- Pa ]
J 2p
JIC
3J21

Bap.1. 1. 2x-3y+2-10=0. 2. arcooeF.
J3

7 i
Bap.2. 1. m=—. 2. arcsin —.
o 1 3

13



Bap.3. 1. MoxxHO J0Ka3aTh, 4YTO pACCTOAHHE OT TOYKH
A (x¢; Yo3 2p) AO MJIOCKOCTH ax + by + ¢z + d = 0 MoxKeT GbITL BHIYHC-
|laxo +byo+czy+d|

Ja?+b%+c?
B mamewm cayuae d =L:...2_—_.3.L"1.|.=§

va+1+4 3
Paauyc cevenns r=,/R*-d? =§; S=%. OTser. %‘

2. O6muii BHJ ypaBHEHHsA ILIOCKOCTH, KOTOpas napajulejibHa OCH
Oz: ax + by +d = 0. Tak kax Toukn A (1; 0; -2) u B (0; 3; 1) npnu-

a+d=0 2 = it
ok Tl Orcopa a=-d, b= 3

JeHo no ¢dopmyne d =

<R (R=1).

HAaJJIe3KAT 3TOH IJIOCKOCTH, TO {

Toraa Hueeu-dx—dgy-t-d:ﬂ.n Tak Kakd #0, T03x +y-3=0.
OrBer. 3x+y-3=0.

Bap.4. 1. Ykaaaunue. Heobxoqumo foKa3aTh, YTO pacCTOAHHE
or ueHrpa mapa M (3; 2; —4) Ao ykasaHHONH NJOCKOCTH paBHo 6.

2. y—-2-2=0. Ykasanue. 3agaya peluaerca aHaJOMHYHO 3a-
Aade 2 M3 BapuaHTa 3.

Bap.5. 1. Ilycts A, (x; y; 2) — HCKOMAA TOYKA H NYCThb OTPE30K
AA, nepecekaeT YKasaHHYIO IUIOCKOCTb B Touke P. BekTop, nepnenan-

KYJAPHBIN IJIOCKOCTH, n {1; 1; —1}. Taxk xaxk AA, 1L o, TO A_A: =k-n,
H', {k; k; —k}. C npyroii CTOpPOHBHI, m {x-1;y-1; z-1)}. Toraa
HMeeM
x-1=k x=k+1
y-1=k {y=k+1
z-1=-k, |2=1-k.
Touka P ABJIAETCA cepeAnHO oTpe3Ka AA, M

P[kzz;kzz:z;k].TwqumPnpmmmocxwma.
k+2 k+2 2-k 2 5 5 1
TO - - -2=0.0rciopa k=—mx==—,y=—,z=—.
2 2 2 T o Sl
OTBer. A,[é; E; l]
3 3 3

2. YkaszaHHasa npaMas nepecexaet ock Ox B Touke A (-1; 0; 0) i
ock Oy B Touke B (0; 1; 0). Touku A, B u M onpejensiior IIOCKOCTh
ax + by + cz + d = 0. Tak kak yKkasaHHbIe TOYKH NPHHALJIEKAT ILIOC-
KOCTH, TO

b+d=0

-a+d =0
a+b-2c+d=0.
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Orciona caeagyer, 4TO

)
"
R

B TakoMm ciyvae ypaBHeHHe IJIOCKOCTH HMeeT BHJ
2x -2y +2+2=0.
Orser. 2x-2y+2+2=0.

Bap.6. 1. Ilyers P (x; y; 2). Tak kak Touka P nesxut HA npaMoil
EF.'ro.Eﬁ=k-ETi'.ETF.‘{1; 1; 2},E‘TP{1'— 1; y + 2; z - 1}. Orcioaa
x-1=k x=k+1
y+2==~k y=k-2
z2-1=2k, z=2k+1.

C apyroif cTopoHbl, TOYKa P JeKHT Ha IUIOCKOCTH, & MOTOMY
k+1-2(k-2)+2k+1-3=0 u k=-3.

x=-2
B rakom cayuae {y = -5
z=-b.

OrBerT. P (-2;-5; -5).

2. Ilycte HcKOMas NJIOCKOCTH HMeeT BHA ax + by +cz+d=0.
Tak kak maockocTs x — 2y + 2 - 1 =0 ¥ HcKOMasa NnepneHANKYJIAP-
Hbl, TO BEKTOPbI, NEePNEeHANKYJAAPHbIE 3THM MJIOCKOCTAM, n_; {a; b; ¢}

H n-; {1; —=2; 1}, ToXe nepHneHAHMKYIAPHH Mexay coboit. Toraa
a - 2b + ¢ = 0. Kpome TOro, KoopaAuHatsl JaHHLIX ToueK E u F ynos-
JIETBOPAIOT YPABHEHHIO ILJIOCKOCTH, T. €.

a-b+c+d=0n 2a+b-c+d=0.

Pemns nosy4YeHHY0 CHCTEMY ypPaBHEHHI, MoJy4aeM ypaBHEHHE
HCKOMOIl muockocTH 2x + 3y +42-3=0,

Bap.7. 1. Ilyete MO — BricoTa nupamMuasl. IloMecTHM nupaMH-
AY B NPAMOYroJILHYIO CHCTeMy KoopAuHAT; O — HAYAN0 KOODAHHAT,
ock Ox coranpasjeHa ¢ aydom BA, ocb Oy — ¢ aydom AD, a oce
Oz — ¢ nyuom OM. Hanumem ypaBHeHHe ILIockocTH DMC:

D (1;1;0); C(-1; 1; 0); M (0; 0; 1).
KoopauHATHI 3THX TOYEK YAOBJIETBOPAIOT YPaBHEHHIO
ax + by +cz+d=0.
a+b+d=0
Hmeem cucremy ypaBHeHnit {—a+b+d =0
c+d=0.
OTcioa MOYKHO IOJYYHTb, YTO YypPaBHEHHE IUIOCKOCTH HMeeT BHJ
y+z-1=0.
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BekTop, nepneHaMKyaspHbii arofi maockocrn: n {0; 1; 1). Ecan
¢ — HCKOMBIi yrox, To

i -
AM:n

sing = |————
|AM|-|n|

H AM {-1;1; 1) Binq’=’Jl§+;§ -_-?;

¢ =arcsin—J3-§. Orser. arcsin{g.

2. Tak KaKk HCKOMAas IJIOCKOCTHh AOJKHA ObITH mapajjieslbHA Ha-

NPaBJEHHIO BEKTOPA M, TO B IUIOCKOCTH AOJIKHA GhITh npaMas, na-
pajnenbHAs 3TOMY HanpasJeHH1o. [lia atoro HaiiieM TpeTbio Touky C
HCKOMOM mnocKocTH kKak oGpas Toukm A (1; —1; 1) npu napannesus-

HOM NepeHoceé Ha BEeKTOop m {3; 1; —=1}: C (4; 0; 0). Toraa MBI HMeeM

TpH TOYKH A, B u C, onpeaensoimmue MCKOMYIO IUJIOCKOCTL. Teneps

AOCTATOYHO MPOCTO HANMHUCATH YpPaBHEHHE 3TOH MJIOCKOCTH.
OrBeTr. x-5y—-22-4=0.

Bap.8. 1. 60°. Ykasauue. HeobxoauMo nNOMeCcTHTh NUpPaAMHUAY
B NPAMOYTOJIbHYIO CHCTeMY KOODAMHAT M HaliTH ypaBHeHHe IJIOCKO-

creit AMD u DMC. Toraa ecnu rE; " n_,', — BEKTOPSI, NepHeHANKYIAp-

|"1 “ng |
Hbl€ 3THM ILJIOCKOCTAM M (¢ — HMCKOMBIN yroj, rocosp = ———

Iyl Iy
2. Haiisem aBe TOUKH A H B, npuHajIexamupe JHHHH nepeceye-
HHA IJIOCKOCTEeH.

-y+z-1=0
=0. T
1) Ilyers x oraa {y—22—2=0.
Orciona y=-4, z=-3 n A (0; —4; -3).

2x-y-1=0
x+y-2=0.

Orciona x =1, y=1mn B (1; 1; 0). ILnockocTs, npoxoaAulaa yepea
Touky M, nomxua ObITh NEPHNEeHAHMKYJIADHA BEKTOPY AB {1; 5; 3}.
Torana ypaBHeHHe IJIOCKOCTH HMeeT BHJ

1(x-1)+5@w-1)+3(z-1)=0,
T.¢. x+5y+32-9=0. OrBeT. x+5y+32-9=0.

2) Ilyceres z2=0. Toraa {

Pa6orm Ha nosTtopenme

n—1
Bap.1. 1. 1) CxpemuBaoomniuecs; 2) cKpelguBalommuecs; 3) ckpe-
2
mupaomuecs. 2. IIpaMoyronsHHk; —2-3—. 3. 1) 60°; 2) arctg %

3J7 2J3

4. arcsin St Boamosxen orser: 90° — arctg g
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5. llna HaxoxaeHHMs yria Mexay AB u DC mpoBegeM NpAMYIO
1| AB (puc. 44). Yron mexay DC u | ssnsierca uckomuiM. M3 Tou-
ku B onyctum nepnenaukynsap BE Ha | u Toury E coefMHHM C TO4-
koit D. Jlerko pokasats, uro DE | CE.

DE = +3_"f_=ﬂ [BE-“—‘C] CE=4.
4 2 2

Toraa tgADCE-—C-—J_ u ZDCE = arctgJ7. OrBer. arctgy7.

6. Ilnockocrs CDE | AB. Paccrosinne mexay npameima AB u DC
PaBHO PaccTOAHHIO OT npaAMoil AB no miuockoctu CDE. MoxHO A0OKA-
3aTh, YTO OHO paBHO BeicoTe BK Tpeyrossauka DBE (cm. puc. 44).

Bk —BE:DB _aJ3-a-2 _aJ21

DE 2.a-J7 7
aJ21
7

OTser.

Bap.2. 1. 1) CkpemmusBamiuecs; 2) CKpeL{HBAaIOLHecH;
3) nepecekalumecs.
3a% V5
8

2. IpsamoyronbHas Tpanemmus;
3. 1) arctg 2; 2) 90°,
4. 30°. 5. 60°. 6. %. Ykaszanue. 3agaun 5 u 6 pemalorcsa

aHaJIOTH4YHO 3anayaM 5 m 6 nu3 BapmanTta 1.
Bap.3. 1. 1) CkpemnBawmuecs; 2) cKpenuBalolniHecs;
3a24J3
16

3) napannensHbie. 2. PaBHoGeapeHHas Tpanenus;

'/_ : 2) arctg% 4. 45°.

5. Bce neoﬁxonnuue noc‘rpoenna NOKAa3aHbI HA PHCYHKe 45.

OK=3GJ§;MO=EJ§;MK= 3 ,18a _av30 KD-“J_
4 2 16 4 4
D
A B
- l
C E
Puc. 44
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tg MDK = “I:g = “4Ji_°J'§4 = J15; ZMDK = arctgJ15.

OrBer. arctgy/15.

6. Paccroanue mesxxay BC u MD pasHo BhicoTe BN TpeyroabHu-
ka AMB. Heo6xonumo yuects, uro BC | AMD, a BN ects paccros-
HHe Mexxay BC u nnockoctbio AMD, T. e. pacCCTOAAHHE MeXy YKa3aH-
HbIMH CKPellHBAIIHMHCH NPAMBIMH.

OTBer. %.

Bap.4. 1. 1) Crpemusaomuecs; 2) ckpemusalommecs; 3) ckpe-
[{HBAIOIIHECH.

2
2. PaBHOGeApeHHBI TPeyroJbHHUK; 5 l‘éﬁ'
D 3. 1) arctg 2; 2) 2 arctg ?
J39
4. arctg —.
- 13 /5
o, J15 :
% B 5. 1) 90° 2) arcsin N VYkasa
Hue. CM. mocTpoeHHs, AaHHBIE HA PH-
; ‘ cyHke 46.
F& 1 6 dm
Puc. 46 4
n—-2

v

Bap.1. 1) V—l = l—ll; 2) 8(13+4/34). Ykasanue. Llenecoobpas-
2

HO NMOCTPOHTH NEepPNneHANKYJIAPHOe CeYeHHe NMPHU3Mbl H HAXOAHTH ILIO-

maas G0KOBO MOBEPXHOCTH KaK NpPOM3BeJileHHe NepHMeTpa NepneH-

AUKYJSApHOro ceueHus Ha GoxoBoe pebpo; 3) amsin%.

Bap.2. 1) —:-;i=§: 2) 8(J3+JT); 3) 2 arctg 35‘@
2

Bap.3. 1) 24(J§+J15). Ykaszanue. Ilnomaas GokoBoit no-

BEPXHOCTH NeJecoo0pasHO HAXOAHUTHL CYMMHpOBaHHeM Iulomaaei Go-
KOBBIX rpaHeil, yuuTniBas, uto rpanb CC,B,B asasercAa NpAMOYroJib-

| 4
HHKOM; 2) V—' = %: 3) % . ¥Ykaaanune. HckoMbIM paccTosHHEM
2
AIBIAEeTCHA AJIMHA BBHICOTHI TPEYTrOJIBHHMKA, MOJYYEHHOroO MPH MOCTpoe-
HHMHM Ce4YeHHsA, YKA3AHHOrO B NpeAbIAVINEeM NYHKTe.
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5

Vv
Bap.4. 1) L =2 Vkasauwue. ILIocKOCTh CeYeHHS nepece-

Vi
KaeT NJOCKOCTh ocHOoBaHHA no Guccexktpuce AF (O € AF), xotopasa
AeJUT CTOPOHY OCHOBAHHA B OTHomeHHH 5 : 6. B Takom cayuae

5 ¢ 32741
Sarp = ﬁ S,.pes 2) 128; 3) arcsin ——— SOk
n—3
Vv
Bap.1. 1)32rY3; 2) 180°V3 ~ 311°46; 3) - = -2; 4) 256x.

vV, 27
1. 35010 Va _2
Bap.2. 1) 64n; 2) 2 arctg = 35°19'; 3) ma, MoxHO; S

nna

4) 128n.
Bap.3. 1) 100m; 2) l@%‘ﬁ; 3) 180°, 15 u 5 4) myers

ABCD — oceBoe ceueHHe YCeueHHOro KoHyca, AD =15, BC =5,
AB =CD = 10. Pagnyc onuCaHHOrO mapa paBeH pagHycy ONHCAHHOM
oKoJI0 TpeyroibHHKa ABD oOKpy»KHOCTH.

BD = J100+225 2.10-15- §-5\1?; 5J7 =2R,, -sin60°.

Orciona Rm.m—ij_g- S=4n

25-7 _ 700x
3
Bap.4. 1) 36nV2; 2) 36. Ykasanme. Hanboasmyio niomann

.OTrBer. 700“.

—xon _ 1. 4) nyers Tpeyroabmux AMB —
s O

oceBoe ceyeHHe KoHyca. Toraa pagmyc BIMCAHHON OKPYKHOCTH fABJIA-

eTCcA pajuycoM BIMCAHHOIO B KOHyc mapa. llenTp mapa O aeanT BoicO-

TY KoHyca B oTHOmeHHMH 1 : V2, CYUNTAA OT OCHOBAHMSA (MCIOJIBL3YETCH

CBOMCTBO GMCCEKTPHCHI YTJIa TPEYroJbHHKA). Orclo.na cleayer, 4To
=6(VZ-1), Viapa = "' = 2881 (V2 - 1)°.

HMeeT 0OceBoe ceueHHe; 3J)

6
le -
A [ )
OTeeT. 288n(vV2 -1)3.

n—4
Bap.1. 1. 1) arccos?.

2. OueBnano, uro C, (3; -2; 5), B, (-1;-1;5) u E (2; 0; 5);

E {1; -2; 3}, CE {-4; 1; 3}. Ilo ycl0BHIO IJIOCKOCTh NEPHEHAHKY-
aspaa CB,. B takom ciaydae ¢ — HCKOMBIi yroJ, Toraa

: | AE - CB, |
smQ =——r—m——71»
| AE|-|CB, |

19



AE .CB,=-4-2+9=3. | AE|=J14; |CB, | =J26.

3 3-J91 . 3491
sing = = ; ¢ = arcsin ——.
= Mivee 182 ' ° 182
OTser. aresin3 Vol g
182

Bap.2. 1. 2) Ilycers E — cepennna AC, a F — cepeauna MB.
Ei‘=%(AI?+c"§); ﬁ2=%(Aﬁ=+(ﬁ=+2-Aﬁ-fﬁ).

B nynkrte 1) 6bu10 gokasano, uro AM L CB. Iloatomy

— ]
EFt=1(4a2+a2+0)=59",
4 4
Orciopa EF = 0_25_.
OTser. 9?.

2. OcuoBanmne nupamuasl ABCD nexur B niaockoctu z = 2. Tor-
Ja, HCXOAA H3 YCJIOBHA, ClAeAyeT, 4TO BbicoTa nmHpamuasl H = 3.
AC {-2; 4; 0}, BD {5; 0; 0}, | AC| =25, |BD|=5, AC - BD =-10.

Ecnu ¢ — yron Mexxjay AMaroHajJssiMH OCHOBaHHIl, TO

_|AC-BD|

e e
|AC|-|BD| V5
Soex ==+ AC - BD sin ¢;

OTrser. 10.
v2 v2

Bap.3. 1. 1) arocos?: 2) arcsin?. VYkasaunue. Heobxoan-

MO Ky6 NOMECTHTh B NPAMOYTOJbHYIO CHCTEMY KOODAMHAT H Y4YecTh,
uro aAuaroHanb AC, nepneHaukyaAapHa K miaockoct A, DB. Toraa ec-

| AC, - EF |

JIH @ — HCKOMBI#i yroJ, To sin@ = — —_
|AC, | -| EF|

Bap.4. 1. 1) PasnoxuM BeKTOp EM no GasucubiM BEKTOpam
A_é, A_ﬁ " A_ﬁz
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E‘ﬁ:A’ﬁ-IE’:%(Ié+I’+£5)-%I’=
=184+ 146- 5= AB+ac-1 AD),

3 3 6 3 2
EM==1(I52+44‘6=+%A_152+2E-E-Ié-fﬁ-iﬁ AD) =
9 2 4 2

Orser. 2.
2
J33

2. arccoeT. Ykasarmne. Ilycte MO — BoicOTA NHpPaMHJBI.

Toraa uenecoo6pasno Touky O NpHHATE 3a HAYaJI0 KOOpAKXHAT, ock Ox
HANPABHTEL O JY4Yy, COHANpaBJIeHHOMY ¢ ayuoM OA, ocs Oy Hanpa-
BMTb 1O JIy4y, COHANpaBJEeHHOMY ¢ JydamMu BC u AD, a ock Oz — no
ayyy OM.

KOI-I'I’POII.HHO PUGOTH
K—1
Bap.1. 1. 60°, 2. 1) 90°; 2) ?
3. Ilycte A (0; y; 0) m nycTh @ — HMCKOMBI yrou.
e
sin ¢ = |cos (AB J)|; AB (1;-y; 1) j{(0; 1; 0);
e S 0% T 1% S
2+y? -1 3" 2+y? 4
Orciona y = :I:F. OTser. [0; Jg; 0] HIH [0; ——F; 0].
3 3 3
4*  Ilycrs a {6k; 8k; —7,5k).
J36k’+64k’+22T5k’ =%]k|.

sing =

ITo ycaoBuio g§5-| k|=50. Orciona | k| = 4. Yrox mesxay BexTopom a
- ‘A-.
u BexktopoMm j {0; 1; 0} Tymoii. 910 3HAYHT, 4TO aj < (0. Hmeem
0+8k-0<0. Orciona k<0 u k=-4.
Orser. a {-24; —32; 30}.

1
Bap.2. 1. 1) 180° - arccos ——; 2) 2.
p ) 5

2. PaccMorpuM 6a3ucCHbIe BeKTODPHI (fz. C_ﬁ H EE: Ilycrs
AC=CB=BB, =a.
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— e - —_— — sl A_B.°C_B.
AB=CB-CA; CB,=CB+CC,. cosq= yaB CBi L

| AB|-|CB; |
;§.c§:=(@_a)<@+m=aua2( ;]+o o=.._3‘; ,
AR R 3a? Jé
| AB|=a+3; |CB,|=av2. cosp = ——— ==,
! 2aJ/3-av2 4
OTBer. arccos?.

3. Ilyete A (x; x; 0) ¥ nycTs @ — MCKOMBI yrou.

P
sintp:lcoa(AﬂﬁI)h i{1;0; 0); A_é{x—l;x—l;—l};
Ll Bl el e 1)? e L

sing =
i J2(x -1 +1 2" 2(x-1)%+1 4
4(x-10 =2x-1P%+1; 2(x-1)*=1; x-1= :-‘;—E

x=l+£ MM x=1—§.
OrsBerT. A[ J_ 1-|-£ ]mm A[I-Q:I-Q:O].
2 2 2 2
4*, Ilycts O_}\.d’{x; y; z2}. Ha ycaoema caeayer, utro Tx=0 nu
3z = 0. CneaoBaTeIbHO HCKOMOE MHOXXECTBO €CTh NepeceueHHe IJI0C-
kocreit yOz n xOy, T.e. ocb Oy. OTrBeT. Ockp Oy.

Bap.3. 1. 2J5.
2. 1) -‘(-:_-5— 2) £ .3. A(0; 0; 2J6) nau A(0; 0; —2V6).

3 3 3
papuanra 1.

4* b {§; —Q; Q} 3asaya pelaeTca AHAJOHYHO 3ajade M3

Bap.4. 1. 1) arccos ; 2) V5. 2. arocos?

3. M(Y2+1; 0; Y2 +1) mimm M(1-+v2; 0; 1-J2). 4*, Ocs Ox.

2J22
11

K—2
Bap.1. 1. 4n(J2 +4).

2
2. 1) 4xR?sin? ¢ - cos ¢; 2) RT Vkasanne. Tak kak yroa

¢ = 30°, To HauGosnbmIKiL yroa Mexay o6pasylomMMH TYIOM, & MOTOMY
HanbosbIIYIO IJIOIIAAL HMEeT CedYeHHe CO B3aHMHO nepnewguuyuap-

HbeIMH ofpasyomumu. Ilnomaaer Takoro cedeHHsa paBHAa L?
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3*. Touku A, B u C nmelor xoopannats A (V3;0; 0), B (0; V3;0),
C (0; 0; 3). U3 Toukn O onyctuM nepneHAUKyaAsap OK va AB u Touky K
coesiHHMM ¢ TouKOl C. ZCKO = ¢ HCKOMBIIA.
ox=£é_@_="3- -0C _3:2_ 3.

H =S —_— = —— =

2 OK J6

OrBerT. @ =arctg~f§.

Bap.2. 1. 48nJ2. 2. 1) 18R? J3; 2) nRV3.

3*, Vpasnenme cgepnt umeer Bua (x - 17+ (y-2)* +2°=32.
Llentp chepr O (1; 2; 0). Ilyers T — Touka kacanusa. Toraa Tpeyrosis-
Hnk OTM npamoyromsmsiit (ZOTM =90°). OM =J64+1+16 =9,
MT =J81-32 =1.

Bap.3. 1. 4ra®J3. 2. 1) — 4% . 2) 30¢.
3sin? 2a
3*, Haxoaum xoopamuaThl Touek A u B: A (0; —-2; 0); Touka B,
npuHagJaexaman coepe, umeer koopawHathl (1; 1; z). Hcxoas mns
ypaBHeHua coepnl, umeem 0+ 1+ 2°=5; 2=+ 2.
Tak kak z2>0, To B (1; 1; 2).
AB=J1+9+4=4J14.

JnuHa nepneHAMKYJAApa, ONYIIEHHOr0 M3 TOYKM B Ha ILJIOCKOCTH
x0z, pasua 2. Ecan ¢ — mckoMmmlii yroa, To

) 2 Jid . JTd
sing=—x= ——, = arcsin ——.
b, S 7
2
Bap. 4. 1. 3"2‘/5; 2. 1) 6a% 2) 3’%.

3*. JlanHas ILJIOCKOCTh Nepecexkaer ImiockocTs xOy mo mnpamoii,
npoxoasmeit yepes Touky K (4; 2; 0), u nepecexkaer och Ox B TouKe A,
a ocs Oy B Touke B. Hexona ua yenosus, TpeyronsHHK AOB pasroben-
peHHBI npamoyrojbHblil, npuuem OA = OB = 6. Bricora sToro Tpe-
yroasEuka OP paBHa 3J2. 910 n ects paccTosHHe OT LEHTpAa mapa Ao
nauHoit miockoern; d = 3V2 < R. Toraa paauyc JMHMH TNepecedeHns

r=JR?-d? = J25-18 = J/7.
Orciofa ANHHA MCKOMONH OKPYXHOCTH
paBHa 2rJ7.

K—3 )
Bt 43088, 200 A
cosla-tge

3*, Ha pucynke 47 ZDEO =60° —
JuHeitHbIll yroa AByrpaHHoro yria, obpa-
30BAHHOIO IUJIOCKOCTBIO GOKOBOI rpaHu M
ILUTOCKOCTLIO OcHOBaHHA. EO, — GHCCeKT-
puca sroro yraa, O, — UEHTp BnucAHHOrO  Puc. 47

123




wapa, 0,0 = O,K (O,K 1| DE) — paguycu aroro mapa. MK — pagnyc
OKPY3KHOCTH, N0 KOTOpOil MOBepXHOCTH Iuapa Kacaerca GOKOBOM mo-

BepxHoCTH mupammabi. ZMO,K = ZDEO = 60°; MO, = %olx — pac-
CTOAHHE OT LIeHTpa mapa A0 IUVIOCKOCTH CeYeHHHA.
Ryupe = OF - tg 30° = 4‘/_
43 _ 2J‘ 2J_
unt - Rmpt - Mol

3
S { 3[4J‘ 2-/_] 4nJ‘
cor = K *
9 3 9 27
nR3 cosa-tge
3 .

3*. JluaroHajb NPH3Mbl SBIAETCHA AHAMETPOM OIMMCAHHOI'O OKOJIO
Hee mapa u pasHa 8J5. Tak Kak IUIOCKOCTb, NEPHEHANMKYJAAPHAA K
AUATOHAJIAM, JIeJIMT ee B OTHomeHHH 1 : 3, To BhICOTA MEeHbIIIEro cer-
MEHTAa, OTCe4YeHHOro 3TOli MJOCKOCTBIO OT Ilapa, paBHA 2J5. Paxnyc
mapa pasen 4V5.

Veara = ::-20[4./3-2‘/g]=20"""“/g
cerm 3 Y

3
L 2048 , 2rnm3/cos @
- 9 - - -

Bap.2. 1. 1024. 2.

Bap. 3.
cos® ¥
320 :
3%, 81“ . YKasaHHe. 3as1aua peluaeTcsa aHAJIOHYHO 3ajgade 3%
u3 papuanTta 1.
nth 3 3

Bap.4. 1. 186Y8 o Thcte'e

3 3cos? &

2

3*. LleHTp OMMCAHHOrO IIapa JIEJKHT Ha cepeHHe BHICOTHI NPH3-
MBI, NPOBEeHHOI Yepe3 MeHTDP ONMHCAHHON BOKPYT OCHOBAHHMSA OKDYIK-
H
2
™Mb, & R — paguyc ONMMCAHHON BOKDYr OCHOBAHMSA OKPY>XHOCTH;

H=2J§,R-—£ Rpnpe = %=%§-

mapa Ao Goxosoi rpaHM paBHO paAMyCY BIHMCAHHONH B OCHOBaHMe

OKPYXHOCTH, T. €. ~2-—’3[—§ B rakom cayuae h.,, = -5-—‘(—5—?-—‘@ =J2.
_21[5;' J‘]_s::J"

B X e

z
Hoctn. B rakom cayuae R, = ( ] + R? ,rpe H — BricoTa mpu3-

. Paccroanne or HeHTpa
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Puc. 49

K—4
Bap.1. 1. 48. 2. 12V7. 3. arocoa%. 4. 36. 5. 3275".

6*, Ha pucynke 48 msobpakeHa NPABHJABLHAA YeTHIPEXYroJbHas
nupamuga MABCD. Ilnockocts EMF (ME » MF — anodgeMsl nupa-
MH/Ibl) NEepNeHANKYJAPHA K IIocKocTH ocHoBaHuA; EK | MF. Mox-
HO f0Kas3aTh, uto EK L DMC. Yepes AB u EK npoBeaeHa NJIOCKOCTD,
KoTopas nepecekaer miockocts DMC no npamoit [/, napasienb-
Hoit AB. B oaroit manockocrm BP | EK. Torna BP L DMC n
ZBDP = ¢ — yroa mexay BD u nnockocteio DMC. Cneayer y4uecTs,
uro BP = EK, MF=4, MO=4J7, EK - MF = MO - EF. Orciona

EK < MO-EF _J7-6 _3J7
MF 4 2
_BP _ 3JT =J'1“«i; q,:m.mm'
BD 2.6-J2 8 8
4

Bap.2. 1. 6J39. 2. 12V3. 3. arccos . 4. -12,

32n
5. ===2(J/18 -2)%.
81 ( )

6*. Ha pucynke 49 nzobpakeHa NpaBHUJILHAS TPEYroJibHAS MHUpAa-
muna MABC; MK — anodema nupamuasi. B nnockocern AMK npo-

Boaum AE L MK. Mosxuo aokasats, utro AE L BMC, MK = J13,
AO=4, MO =3.

AK - MO=AE - MK; A

p-AK-MO _6-3 _18V13
MK J13 13
ZACE = ¢ — yroa mexay AC m naockocteio BMC.

e AR 18V13 _ 3739 o avesin DIS2 -
AC 13-4J3 26 26

Bap.3. 1. 32J7. 2. 1283J§.
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3. 2mtgT 4. 48, 5. 20483

27

6*. Ha pucynke 50 uaobpakeHa NpaBHJIbHAA YeThIPeXyroJibHASA
nupamuga MABCD; EK | DMC. IlnockocTs, npoxoasauias yepea AB
n EK, nepecexaer naockocts DMC no npamoii [ | AB. B aroit nsoc-
koctu crpoum AP | EK. Torna AP L DMC nw ZAMP = ¢ — yroa
mMexay AM u niaockoersio DMC,

OC=4, MO=4J3, AC=8, EF =CD =42, FC =22,
=J64-8 =2J14; EK - MF = MO - EF. Orciona

MO-EF _4J3-4J2 _843

EK = = AP = EK;
MF 2J14 J7 '
sing = —‘u Jya1 , ¢ = arcsin ———"21 .
AM 7 7

Bap.4. 1. 643. 2. 3. 8. arctg?. 4. -3. 5. gn.

6*. Ha pucynke 51 nsobpakeHa npaBHJIbHasA TpPeyroJibHas nupa-
muga MABC; BT L AMC. Yepea cepeauny BC, Touky E, cTponm
npamyo, napauensuyio AC. Ona nepecexkaer BK B Touke F. B mioc-
xoctu KMB crpoum FD | BT. Toraa FD L. AMC. IlnockocTs, Ipoxo-
aaman uyepea FE m FD, nepecekaer maockocte AMC mno npamoit
l|| EF. B aroit naockoctu crpoum EP | FD. Toraa EP L AMC, npn-
yem EP = FD. Z/PME = ¢ — yroa mexay ME u niockoctsio AMC,

MO =4J3,BK =3, ME = MK = 2, BT - KM = MO - KB,

Br-MO-KB_J3-3_2V3 ., 3J3
KM 2 2 4
a rak kak EP = FD, 1o
EP=3J§.31 tp—PE ﬂ,@:minﬂ.
ME 8 8

Puc. 51
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Pa6ora Tema “Imn
C—1 IIpaMoyroabHasa cucTeMa KOOPAMHAT 46, 47
B npocrpanctee. KoopanHaThl BeKTOpa
c—2 CBA3b MeX1y KOOPAHHATAMH BEKTOPOB 48, 49
M KoopaunHaTtamMiu To4ek. [Ipocreiimne 3agaun
B KOOPJAMHATAX
C—3 Yroa mexxay Bektopamu. CkansipHoe 50, 51
Npon3Be/leHHe BEKTOPOB
C—4 BhiunciieHne yriioB Mexay NpAMBbIMH 52
H IIJIOCKOCTAMH
C—5 HBuxenns 54—58
C—6 [IpuMeHeHNe ABMYKEeHHII MPOCTPAHCTBA 54—58
K pelleHHKO 3aaa4
C—-7 Hunauaap. KoM6uHanMu nuanHApa 59, 60
C MHOIMOrpaHHHKaMH
C—8 Konyc, yceueHHBII! KOHYC 61—63
cC—9 Ilnomaas NoBepXHOCTH Tejla BpalleHHA. 62, 63
Kom6uHaumm KoHyca ¢ MHOrorpaHHHKaMu
C—10 | ¥Ypasuenue cepsi. BzanmHoe pacnosioxeHne 64—66
cepbl ¥ JIIOCKOCTH
C—11 | Coepa 64—68
C—12 | Kombuunauuu chepsbl ¢ APYruMu 70, 71
reoMeTpH4YeCKHMH TeJlaAaMH
C—13 | O6bem npaMOYroJibHOrO napaJsuiesenunena 75
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C—16 | O6beM nupaMHALI 80
C—17 | O6beM KOHYycCA 81
C—18 | O6bem yceuyeHHOH MHUPAMHALI M YyCEeYeHHOI'o 80, 81
KOHYyca
C—19 | O6bem wapa u ero yacteii. [Inomans chepni 8284
JIC YpaBHeHHe MIOCKOCTH 53
m—1 BaaumHoe pacnosiokeHHe NpAMBIX ria. I, 11
H wockocreit. IlepnenaukynapHoCcTh
NpSAMBIX M ILJIOCKOCTE
-2 MHOrorpaHHHKH ra. 111
I1—3 Tena Bpamenns ra. VI
I1—4 KoopANHATEI H BEKTOPBI ra. IV, V
MJI—1 | KoopanHaATBI H BEKTOPbI rn. V
MI—2 | Iuaueap, KOHYC, wWap ra. VI
MII—3 | O6bembl Ten ra. VII
K—1 KoopaHHATHEI H BEKTOPbI rn. V
K—2 IlnanHEAp, KOHYC, mAap ra. VI
K—3 OGbeMsbl TeJ1 ra. VII
K—4 Hrorosoe noBropeHne
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