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NMPEAUCIIOBUE

Joporue BeinyckHuku! B 5ToM yueOHOM roay Bbl 3aBEPUIMTE U3YyUYEHHE
npeameTa «['eomeTpusi». B 1anHoM yueOHUKE H3JI0KEHO OCHOBHOE COZIEp/KAHUE
Kypca reomeTpun 11 Kj1acca ecTecTBEeHHO-MaTeMaTHUYECKOTO HanpaBieHus. Teo-
peTHUYECKHN MaTepHa U3JI0KEeH NoApoOHO U rmocienoBaTeabno. OnpeneneHus
HOHATUH, aKCHOMBI, (POPMYIHPOBKH TEOPEM, CIAEACTBUS U3 HUX BBIJICICHEI CIIe-
nuanbHeIMu mwpudTamu. [ akTHBU3A MK Ballel MO3HABATEILHON e TeNb-
HOCTH HEKOTOPbIE HECIIOKHBIE TEOPETHUYECKHE BONPOCH MpeajlaraloTcs A1
camocToaTenbHOI padoThl. [Tocie 06BACHUTENBLHOTO TEKCTa JAHBI KOHTPOJIb-
HBIE BOMIPOCHI, IPEIHA3HAYCHHBIE /171 IPOBEPKH YCBOCHHUS TEOPHH.

B kaxxaom myHKTE comepiKaTcs yHpakKHEHHS TPeX YPOBHEH CIOXKHOCTH
(A, B u C) nns 3akpenyieHust TEOPETUUECKUX 3HAHUI U GOPMHUPOBAHUS IPAKTH-
YEeCKMX YMEHHII U HaBBIKOB. YIIpaKHEHUs YPOBHS A B OCHOBHOM TPEHHUPOBOY-
Hble. Ynpaxuenus yposueid B u C Gonee ciioxkHbIe, TPH BBINOTHEHUH MHOTHX
U3 HUX BaM MoTpedyeTcss KOMIIJIEKCHOE MPUMEHEHHE paHee NPHOOPETEHHBIX
3HAHUH ¥ YMEHUH HE TOIBKO M0 FeOMETPHH, HO U IO aiaredpe u HavamaM aHaIu-
3a, IpeaMeTaM €CTeCTBEHHO-MAaTeMaTHYECKOTo HUKIa. B y4yeOHHK BKIIOYEHBI
3aJa4¥ MEXKIPEIMETHOr0 XapaKkTepa, B TOM YHCIIE CBSI3aHHbIE C JOCTONpUMeYa-
teapHOCTSIMU Kasaxcrana, untepuer-3afanus. OH cHa0KeH TaKxkKe IEKTPOH-
HBIM MPHIIOKEHHEM, B KOTOPOM HMEETCS Pa3sHOOOpa3HbIH JTOMOITHUTEIbHBIN
MaTepHa.

Pemenue 3a1au SBASETCS OCHOBHBIM CPEACTBOM 3aKpEIUICHHUS! TEOpETHYE-
CKHX 3HAHHUH U POPMHUPOBAHUS MPOUYHBIX NMPAKTHYECKUX YMEHHUI M HABBIKOB.
C yd4eToM 3TOro B MYHKTH! yueOHUKA BKIIIOUEHBI TUIIOBBIE 3a/1a4 C PEIICHUIMH,
aHaIN3 KOTOPBIX MOMOJKET BaM IPH BBIMOJHEHUHU yrpaxkHeHuil. OnpeneneHnyio
MOMOIIL B PEIICHUHU 3aJa4 OKaXyT YepTekH, B TOM uucie B ¢popmare 3D, yka-
3aHMs K TIOMCKY PELIEHUs U OTBETHl. B KOHIlE KakI0T0 pasjena npeaiaraoTcs
YIPaXXHEHUS ISl €r0 NOBTOPEHHSI U MOTOTOBKU K CYMMAaTHBHOMY OLIEHUBAHHIO,
BKJIIOUAIONHeE 3aanus noja pyopukoit «I[Iposeps cebs!».

Haneemcs, uto 10T yueOHUK OyaeT Ais Bac HAACKHBIM MOMOIIHHKOM
B H3YUYCHUU TEOMETPHH.

Kenaem ycrnexos!
Aemopui
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CNPABOYHbIA MATEPUAT U3 KYPCA NITAHUMETPUU

OcHognble popmynvt u meopemut

IIpouseonvuulit mpey2oabHUK Cpennsist muHus Tpeyronbuuka MN (pucyHok 2):
B
MN || AC, MN = —;—AC;
¢ NG 1 1 _
S= 7[) “h;S= ~2—hc - sin £ 4;
A b C
PO o S=yplp—a)p—b)p—rc);
a, b, ¢ — cToponsr; S=pisf; 8= ‘—:1%-
Z A, £B, £ C —npoTHBOIEKALIHE UM YIJIbI; Teopema CHHYCOB:
h,, — BbICOTA, NIPOBECHHAS K CTOPOHE b; a __ b __ ¢ _,p
S — nnomaak; p — NOJIYyNEpUMETP; sinZA - sinZB - sinZC .
R — pajnyc OnucaHHOH OKPY/KHOCTH; Teopema kocuHyCOB!
I — pajuyc BIMCAHHOI OKPYKHOCTH. @’ =b"+c"~2bc - cos LA.
B Meauanbl A Buccekrpuca
n
TPEYroJbHUKA: TPEYTrOJbHUKA:
M N b S
A0 _BO _€O _2 J
ON OK oM 1° m a
A K @ C a B CL= yab—mn.
Pucynok 2 Pucynox 3
IIpamoyzonvrutit mpeyzonbHuUK |
C S= —ab; §= g h;
m L R 7 L (a+b-c)
a =—c=R; ‘= "(a+b-c);
b hel \me c 2 B
[ h,= yac b a=c-ac; b= ycb..
A b H dc B Teopema IMudaropa: @ + b* = ¢*.

Pucynox 4

a, b — xareTsl; ¢ — THNOTEHY34a;
., bc — NPOCKUHH KATCTOB HA THIIOTCHY3Y:
m,— MEanaHa, NpoBCACHHANA K ITMITIOTCHY3C]

Il(‘ — BBICOTA, MPOBCJACHHAA K T’HITOTCHY3C.

Tpuronomerpudeckue GHopmysbi:
sin(180° — &) =sina; cos(180° — &) = —cosa.
sin2a = 2sina - cosa: cos2a = cos’a — sin‘a.
sin(a + f) = sina - cos ff £ cosa - sinff;
cos(a + f) =cosa - cosff Fsina - sinf.

Peuwenne NPSAMOYIOJIbHOIO TPEYTrOJIbHHKAL

a=c-sin ZA4; b=c-cosZA;
a=b-tgLA; b=a-ctgZA.
sina cosa tga ctga
of E V3 V3
S 2| s | B
45° .‘/l ‘_/_2_ 1 1
2 2
o ‘/5 —l— ~ \/—3_
1 % 2 B 5




Ilpagunvuvlit mpey2onbHUK Keaopam
h= %@. a d= 611/5:
205 = i A g0
a a S=‘l;/3; " d S=a S—?d,
. r= —l-a;
a r= —3-11. 2
Pucynox 5 R= 9% Pucynox 6 e -l—d
; 5 d.
Hapannenozpamm S=a-h,;S=ab-sin ZA4;
B C S=%d,'d2~sin(p;
b/ & o % di +d; =2a + bY).
g Ecmn d, = d,, To ABCD — npsaMOyroibHUK
A a D (pucynok 8, a).
Pucynor 7 a) &)

a, b — CMeKHBIE CTOPOHBI;

d,, d, — nnaronanu;

@ — YroJl Mex1y AMaroHalIsMu;

h,— BbICOTa, IPOBEECHHAS K CTOPOHE

S — nnomans.

B C N C
A D A D
Pucynox 8

Ecmu d, L d,, To ABCD — pom6 (pucyHoxk 8, 6).

Tpaneyus

Pucynox 9

S=—"——:—I-’-‘h; S=-]2—d,~d3~sin(p;

MN — cpennss nuaus (pUCyHOK 9);

MN napannensHa OCHOBaHHSIM

+
uMN= %

Okpyscnocms

A

'

A o B
Pucynox 10
C — 1nuHA OKPYXKHOCTH; S — IIIOIAAbL Kpyra;

[ — nuimna gyru AB; S,

CexT.

— IUIOIIA/Ib CEKTOPA;
n° — rpaaycHas mepa ayru AB (ueHTpaabHO-
ro yria AOB);

o — pagHaHHasa Mepa HCHTPAJILHOrO yria.

= ; compte  pec AR g

C=2aR; S==R"; 1 R0 |=Ra;
_ aR'n’, .
Seeer. = 36075 Seon. = R %

CaoiicTBa: a) KacCaTeIbHbIX K OKPYKHOCTH!

0) KacaTeNIbHON U CEeKYLICH.

a)

B
a" A
oL

Pucynox 11

AB* = AD - AC (pucynox 11, 6).




Ceoitcmeo xopo VYrosn Mex1y: a) KacaTeabHOH ¥ XOp/10ii; 6) Xop/laMu; B) CEKYLIMMH.
a) 6) 6)
C B 4 ‘
D p D»
A [
1 l
i ~ i)
Fucmorl2 Pucynox 13
AM - MB = CM - MD. 1 1 |
a) Z1= 7% 6) £2= ?(a + f); B) 43 = ?(/3 - a).
Bnucaunwti LA+ LC=4LB+4LD, Onucannvtii AB+ CD=A4D + BC,
YemblPexyz0abHUK 5 YemuIPexy2OnbHUK § =,
pexy S= ; dd,sing, pexy 8 =10
C rje 1 — paanyc BIH-
/ rae d,, d, — inaronanu; C “
B l k B CaHHOM OKPYKHOCTH;
'A @ — YroJl MExK/1y HUMH.
‘ m p — NOJIyNepHMETP
A ' D YETBIPEXYTOJIbHUKA.
A D
Pucynok 14 Pucynox 15

Iloooonvie mpeyzonvnuku

1) yrisl paBHbI;

2) CTOPOHBI MPONOPUHOHATBHBIL.

B

Pucynox 16

Hpnuax, napanicibHas CTOpOHE TPEYTrojlbHUKA, OTCEKACT

TPEYroJabHHUK, NO00HbIH JaHHOMY (pHCYHOK 16).

AB _ AC _ BC _,.
AABC ~ AKBL = B~ KL — BL =k;

AP AABC I& SA we k:
PAA'I)'I, ? -S‘.'.A.‘l! i




NOBTOPEHUE KYPCA CTEPEOMETPUU 10 KITACCA

AKcuomsl cmepeomempuu

6)

Pucynox 17

a) '-lepe3 TPH TOYKH, HC IIPpHHAJICIKAIIHE 0JIHO# l'lp}lMOﬁ, NpOXOAHT €AHHCTBEHHAS IIIOCKOCTD.
6) prmaﬂ, npoxoasiias 4€pes ABC pasiIniHbIC TOUKH IJIOCKOCTH, JICXKHUT B 3TOH MJIOCKOCTH.
B) Ecnu aBe MI0CKOCTH HMEIOT 06U.ly}0 TOYKY, TO OHH UMCIOT 06111)'}0 NpAMYH0, KOTOpas 1npo-
XOJAHUT 4EPE3 OTY TOUKY.

Cneocmeusn us axcuom
1) Yepes npsMyio ¥ He NPHHAMICKANYIO € TOYKY MOXKHO NMPOBECTH €IMHCTBEHHYIO IUIO-
CKOCTb.
2) Yepes aBe MepeceKaiomMecs MPSMbIE MOXKHO IIPOBECTH €HHCTBEHHYIO MIOCKOCTb.
3) Yepes aBe paszInuHbIC TOUKH MPOCTPAHCTBA MOYKHO MPOBECTH €ANHCTBEHHYIO NPSIMYIO.
Teopema. Uepes aBe napamieabHbIe IPSMbIE MOKHO MPOBECTH €AMHCTBEHHYIO MIOCKOCTb.

”apa.’lﬂeﬂbﬂble U CKpewqusarwuiuecsa npamoie
”])MS‘II(IK napaiieabnocmu NPAMsIX. €CIIA KaxK1as U3 ABYyX Ips-
MBIX IapajuieiibHa TpeTbel:i. TO 3TH ABC NPAMBIC NTaPAJICIbHBL.

]'Ipzmmx CKpeueaIouuxcst nPAMbIX.: €CIIK OJIHA NpsiMas JICKHUT
B INIOCKOCTH, a Jpyras nepecekacT 3Ty MIOCKOCThL B TOUKE, HE
npmiannemameﬁ ﬂCpBOﬁ npxmoi’f, TO 5TH NPSAMbIC CKPCIIHBA-

tomuecs. Ha pucynke 18 npsamsie ¢ v a, ¢ u b, ¢ u d — ckpeuu-
Baloluecs. Pucynox 18

B3aumnoe pacnonoycenue npamoit u R10CKOCmU, 08yX niaocKkocmeit
Ilpusnax napanrieabnocmu NPAMOU U RAOCKOCHU: €CIN NPSMas napajnieibHa Kakoif-mnbo nps-
MOIi, JIeiKalel B INIOCKOCTH, HO HE COACPIKUTCS B HEil, TO OHA MapajeabHa TOH MI0CKOCTH.
IIpusnax nepnenouUKyIAPHOCHU NPAMOU U NAOCKOCMIUL: €CIIA NPSMAast MEepPIEeHANKYyISpHa Kak 10
U3 JIBYX NEPECEKAIOUIUXCS NPAMBIX, JIEKAUIMX B IJIOCKOCTH, TO OHA NEPIEHAUKYJISPHA ITOI 110~
ckoctn. Hanpumep, na pucynke 18, ecnnelbucld, to cLla.

Ipusnax napaiieasnocmu O6yx nI0CKocmell: €Ci JIBe nepece-

KaIOIHECsS NPSMBIE OJHOH IJIOCKOCTH, COOTBETCTBEHHO Mapai- ]
JENbHBI ABYM HPSAMBIM APYTOH IJIOCKOCTH, TO 9TH IIOCKOCTH o AN
napajmienbsl (pucyHok 19). b
IIpusnak nepneHOUKyIAPHOCIMU RAOCKOCMeN: SCIIN 0J1HA U3 ABYX

MIOCKOCTEI MPOXOAUT Yepe3 NpSMYIo, MNEpHeHAHKYIAPHYIO ,B B b2
APYTOii MIOCKOCTH, TO 3TH IJIOCKOCTH NEPIEHAHKYISPHBL. Pucynox 19
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Pucynok 20

Pucynok 21

Iepnenoukynap u HaK1oHHaAA
Ecnn M3 oHOI TOUKH, He JeXkalleil Ha IIIOCKOCTH, MPOBEICHDI
JIB€ HAKJIOHHBIE, TO:
1) HaKJIOHHBIE, HMEIOIHE PABHBIC NMPOEKINH, PABHBI H 00paTHO,
PaBHBIC HAKJIOHHBIC UMEIOT PaBHbIE poekuny (pucyHok 20);
2) U3 ABYX HAKJIOHHBIX, HMEIOLINX HEPABHBIC MPOEKLUNH, Oonbiie
Ta, NPOEKIMs KOTOpoii Goabuie u 0dpaTHo, DONbIIAS HAKIOHHAS
nMeeT GOIbUIYIO NPOSKIHUIO.
Teopewma (0 mpex nepnenduxyaapax). Eciu npsimas miockocTu
HEPNEHHKYISPHA MPOSKUHH HAKIOHHOH HA 3Ty IUIOCKOCTb, TO
OHA NEPNEHANKYIAPHA ¥ CAMOIf HAKIIOHHOM.
Hanpuwmep, na pucynke 21, ecnu m L. CB, tom L AC.
Teopema (o6pamnas meopeme o mpex nepnenouxyispax). Eciu
npsMas IIOCKOCTH NEPHEHANKYISPHA HAKIOHHOI K 3TOH MI0CKO-
CTH, TO OHA MEPIEHINKYISPHA U NMPOCKLHUH HTOi HAKIOHHO Ha
JIAHHYIO MI0CKOCTb.

Veon mesncoy npamoit u nnockocmuio,
MeHcOy 08yMsA HAOCKOCAMU
Yrinom Mexay npsaMoil ¥ He NEpreHAuKYJIApHOI eif MI0cKo-
CTBIO HA3BIBACTCA Yroil MCKAY ITOM ﬂpﬂMOﬁ H €€ OPTOroHajlb-

HOM npoekuueil Ha JaHHYI0 MI0CKoCcTh. Hanpumep, Ha pucyH-
ke 22 LMAH = ¢ — yron Mexay npsaMol a M IIOCKOCTBIO @,
0° < <90°.

JIMHEHHBIM YIJIOM JBYTPAHHOIO yIJla Ha3bIBACTCS YrOJ, BEp-
IIMHA KOTOPOTO MPUHAICKHT ero pedpy, a CTOPOHBI JIeXKaT
B €r0O IPaHAX W NEPHCHAMKYISIPHBI 3ToMY pebpy. Hanpumep,
Ha pucynke 23 yron AOB — nuHeiHbli yroin AByrpaHHOro yr-
na ¢ pebpom CD.

JIByrpaHHblii yron MOXKeT ObITh: npambim, eciu oH pasen 90°;
ocmpuim, ecnn oH Menbie 90°; mynbiy, ecnn on 6oabue 90°,
HO Menbie 180°.

I'paaycHoit Mepoit yriia MexKay AByMs MEPECEKarOIIH-
MHCS TUIOCKOCTSIMH Ha3BIBAETCS IPajycHas Mepa oJ-
HOTO M3 00pa30BaHHBIX MMM JBYIPAHHBIX YIJIOB, KO-

Pucynok 24

TOPBIH He DONBIIE KAXKA0T0 U3 OCTANIBHBIX.
Beaununa yana medcoy nepecexaiouumucs niocko-
cmamu ne voavuwe 90°.




ITnowadw opmozonanvHoit npoexyuu
mpeyzonbHuUKa

& S.UB('( = Syizc” €OS 9.

Ilpamoyzonvublil napanieienuneo, Kyo

C d=d+b+c.
Ecnma=b=c, 10

Pucynox 25

d=aﬁ.
C

Dy
G

b

D

Pucynok 26

Hp}z..noyzonbua}l cucmema Koop()unam 6 npocmpancmee

Ox — ocb abenucce, Oy — och opannar, Oz — 0Ch aNmIHKaT.
Ecau B npocTpancTse ganbl Touku A(x,, y,, z,) u B(x,, y,, z,), TO
PaccTOsTHUE MEXKIy HUMH PAaBHO:

2 2 2
AB = 1/(-\'1 =) Tly=—n) T (@—x) 5
koopaunate! Touku C(x, y, z), nensuieii orpesok AB B oTHOLIE-

AC _ m .
HHH — — = ——_ 3a1a10Tcs GpopMynaMu:
CB n
_ nxi tmx; _mntmy:  npatmz
m+n m+n 7 m+n

—_—
KoopauHaTel BeKTopa AB (X, —X,, ¥, — ¥V, Z, — 2)).

<Y

Pucynok 27

Cymma 08yx eexkmopoe

B

A
Pucynok 28 Pucynok 29
a) AB + BC = AC no NPaBUITY TPEYrOJIbHHKA;

6) AB + AD = AC no NpaBuIly mapasesorpamMma.

Paznocmub 08yx éexkmopog

B

A D

Pucynok 30
AB - AD =DB.

Cy,n,ua mpex HEKOMRJIAHAPHBIX 6CKIMOPO&

Pucynok 31

i s o s
a+b+c=AC

0o NpaBuly napauiene-
nurneaa.




- >
)158 HCHYJICBBIX BEKTOpA d H b Ha3BIBAIOTCS KO/UIHHEAPHBLIMH, €CJIM OHM JICKAT HA napaii-

— -
JICJIBHBIX MNPAMBIX HJIH HA OJHOH NPAMOH. Venosue KoJuiuneapnocmu 6eKmopoe: b=k a ,roek—

HEKOTOPOEC YHCIO.

TpH HEHYJIEBBIX BCKTOPA B IPOCTPAHCTBEC HA3BIBAIOTCA KOMILVIAHAPHBIMM, CCJIIHM OHH JICKAT B

OJIHO# MJIOCKOCTH HIIH B napauICIbHBIX MIIOCKOCTAX. Venosue KoMmniaanaprocmu mpex 6eKmopos:

- - = = -
c =xa + yb , A€ X U Y — HCKOTOPLIC YHCIIA, d H b — HEKOJIITMHCAPHBIC BEKTOPLI.

BeKTOpr Ha3bIBAIOTCSA HEKOMILIAHAPHBIMH, CCJIH IIPH OTKJIAJILIBAHUHN HX OT OJIHOIT TOYKH OHH

HE JIC)KAT B OJAHOH MJIOCKOCTH.

|
A, Dopmyna paznoxceHua 6eKmopa no mpem
' 0O, HEKOMNIAHAPHBIM 6EKMOPAM
: - - - - - =
@k ! B, d=xa+yb +zc,rne a, b, c — naHHble HEKOMIUIAHAPHbIE
i 7 BEKTOPSI, X, , Z — HEKOTOPBIE YHCIIA.
I
s
0 Dopmyna paznoxncenua 6eKmopa
7—> - | A 'y HO KOOPOUHAMHBIM 6EKIMOPAM
. J > i AT, 7 > : ol -
d=xt +yj+zk,rne i, j, k — KOOpAHHATHBIE BEKTOPLI,
-
x C B a yKCha X, y, Z — KOOPAMHATHI BeKTopa d .
Pucynok 32

CransapHnoe npouseedenue 6eKmopos

—

a-b=|allb| cosz(a,b).
Ecnu Er(x,;y,; z)u I_;(xz;y:; z,), TO

_—
a b =%, Y.yt 2%

YIIPAZKHEHU S

Yeon mesncdy eekmopanu
- -
Ecnu a (x,; )5 2,) ¥ b (xy; ¥»; 2,), TO
xxotyytan

2(a,b)
cos/(a, = p
fxf+)'f+zft\/le+y§+zf

Yposens A

1. Tpu Touku 4, B u C nexat B 0JJHOi1 IJIOCKOCTH, a TOYKA D HE MPUHAIICIKUT
9TOM MI0CcKOCTU. MOXKeT 1 4eThIpexyroabHuk ABCD ObiTh Tpanenueii?

2. Jlanbl mapannenbHbie IpsMble ¢, b 1 Touka M, He mpuHaAIeKaIIas HU O/~
HOM u3 HuxX. Pacnonoxena nu touka M B OJHON MIOCKOCTH C MPSIMBIMH

a u b, ecii U3BECTHO, YTO Yepe3 TOUKY M MOKHO MPOBECTH NPIMYIO, Iepe-
cekalouyio: a) ooe npsaMbie ¢ U b; 0) TOIBKO OJAHY U3 ITUX NMPSIMBIX?

3. KakoBo B3aMMHOE pacroaoXeHue MI0CKOCTeH o U f§, eciiu npsaMast a:
a) mepecekaeT 00e ITU MIOCKOCTH; 0) mepecekaeT OAHY MIOCKOCTh M Ma-
pannenbHa ApYTroil MIOCKOCTH; B) MEPECEKAET OJJHY MIOCKOCTH M IMPHHA/-

JICKUT ,Elpyl"Ol\;I TLIOCKOCTH?




4. a) MoskeT JIi MIIOCKOCTh, MPOXO/AIAs YepPe3 CepeUHbI ABYX CTOPOH Tpe-
YTOJIbHUKA, IEpPeceub TPETHIO €r0 CTOPOHY?
0) UmeroTcs aBe MIOCKOCTH, Kakaas M3 KOTOPBIX MapaliiiejibHa OJHOM
U TOit ke mpsiMoii. KakoBO MOKeT OBITh B3aHMHOE PACIOJI0KEHHE ITUX
MJIOCKOCTEH?

5. BepHo 11, 4TO €CIIU JTUHHH TIepeceueH s ABYX IUIOCKOCTEH ¢ U ff MI0CKO-
CTBIO ) MApAJIENbHBL, TO IUIOCKOCTH ¢ U f§ TapaulenbHbI?

6. /lan npaBuabHbli mectTuyrolbHuKk ABCDEK u mpoBeleH NEepHeHIHKY-
nsap AH x ero miockoctu. O0bsicHuTE, ouemMy orpesku HE u DE B3auMHO
HNEePIEHAUKYJIIAPHBI.

7. JlBe mapannenabHble IUIOCKOCTH, PACCTOSIHUE MEXAY KOTOPBIMU PaBHO
2 M, mepecedyeHsl NpsAMOi, obpasyromei ¢ KaxI0i U3 ITUX MIOCKOCTEH
yrou 45°. Haliqute qauHy OTpe3Ka STOH MPSMOil, 3aKII0OUYEHHOI0 MEXKIY
TIOCKOCTSAMH.

8. Paccrostnust ot Touek 4 ¥ B 10 IIIOCKOCTH ¢« COOTBETCTBEHHO paBHbI 12,5 cM
u 3,5 cm. JlnuHa npoekiuu otpe3ka AB Ha 3Ty IIOCKOCTH paBHa 12 cM.
Haiiaure paccrosuue mexay toukamMu 4 u B. PaccmoTpute cinydau, Korjaa
0Tpe30K AB He mepeceKkaeT UK NePeceKaeT d.

9. lan TpeyroasHuK ¢ KoopauHaTamu BepuiuH A(4; 0; 0), B(0; 4; 0). Bepuiuna
C TpeyrosbHUKA JEKHUT HA MOJOKUTEIbHOU nonyocu Oz. Halinute miuny
AB®> _ 2
Menuansl CM, ecnu — 5 = .
% ’ CB* 5
Uepes cropony AD npsmoyroasuuka ABCD co ctoponamu 2 am u 4 1M
NpOBeICHA MIOCKOCTE . OpTOTrOHANbHAS NPOEKLHUs MPAMOYTrOJIbHUKA Ha

IIOCKOCTHh o — KBaJpar. Haiinure YTroJ1 HaKJIOHa HpﬂMOi"l CD K nJI0CKOCTH ¢.

10

11. dan napamnenenunen ABCDA B ,C\D,, touku M u N — cepeiuHbI €ro pe-
6ep CB u A B, COOTBETCTBEHHO, DA =a,DC =b, DD, = ¢ . Buipasure

—

yepe3 BeKTOpsl d , b , ¢ BEKTOp: a) W; 0) A\M ;B) MN ;1) D\B ; n) C_A:

Yposenv B

12. Ha oauoit u3 TpubyH copTKoMm-
niiekca «bapsic Apena» naecTHH-
1a COCTOMUT M3 N CTYNEHEK, BBICO-
Ta KaXJ0# M3 KOTOPBIX paBHA A.
CoctaBbTe Gopmynny s HAXOXK-
JICHHUS JUTHHBI / TEPHIT BJIOJIb ITOMH
JNIECTHHIIBI, €CITH YTOJI HAKIOHA HX Cnopmromnaeke «bapuvic Apenay,
K OCHOBAHHUIO PaBEH (. e Hyp-Cymman




13. B npsaMoyrojapHOM napaiesienumnee CTOPOHbl OCHOBAHUS PaBHBI 6 cM
u 8 cM, a 6okoBoe pedpo — 10 cm. Haiinure cymmy yrios, oOpa3oBaHHBIX
€ro JIMaroHabIo ¢ MIOCKOCTHIO OCHOBAHUS M 1000 13 ODOKOBBIX rpaHeii.

14. IlnockocTtu npasunbHoro Tpeyronbuuka ABC u xBaapata ACDE nepnen-
nuxynspusl. Haliiute paccrosinue Mmexxay Toukamu B u D, ecin AC = § cwm.

15. lans! Touku A(8; 0; 0), B(0; 0; 5), C(0; 7; 0), D(8; 7; 5). Haitnute paccros-
Hue Mexay npsimbeiMu: a) AB u DC; 6) AC n BD.

16. [lan Tetpasap DABC. Ha menuane DD, ero rpauu ADB oTmedeHa Touka F
TaK, uto DF : FD, = 2 : 3. Beipasute Bextop CF uepes Bektopsi CA , CB
uCD .

Yposens C

17. OcHoBaHuEM MHPAMU/BI ABJISETCS MPaBUIbHBIH TpeyroabHuk. OgHa 6o-

KOBas rpaHb MUPAMU/bI NEPIEHINKYIIPHA IOCKOCTH OCHOBAHUSA, a JBE

Jpyrue HaKJIOHEHbI K Hel 1moj yrioMm «. Haiinure yrisl HakiaoHa GOKOBBIX
pebep nmupaMu/bl K MIIOCKOCTH €€ OCHOBAHHSI.

18. Ocuoanne nupamuasl SABCD — pom6 ABCD co ctopoHoii b u yriom 4,
paBubIM 60°. I'panu SAB u SAD neprneHAUKYyIsSpHBI K TUIOCKOCTH OCHOBA-
HUS, a BBICOTA NMUpaMuabl paBHa b. HaliquTe: a) AByrpanuslii yroi, oopaso-
BaHHBIN T1ockocTsIMU SBD u ABD; 6) paccTosiHie OT TOUKH A 10 MIOCKO-
ctu SBD.

19. Jlan Tpeyronpuuk ¢ Bepunnamu B Toukax A4(0; 0; 8), B(8; 0; 0), C(0; 8; 0),
Touka O — Ha4axo cUCTeMBbl koopauHat. Halinure cymmy miomazneii opro-
TOHAJIBHBIX MPOoeKUUH TpeyroabHukoB AOB, BOC, AOC Ha ninocKkocTh Tpe-
yroasuuka ABC.

20. TpeyronpHas nupamMuaa 3ajana KOOPJAUHATAMU CBOUX BEPILINH A( —-6; 0; 2),
B(2; 8; 2), C(-10; 4; 6), D(2; 0; 4). Haiiaute niuHy BekTopa AO ecimu O —
TOUKa MepecedeHus: Mmeauan rpauu BCD.







