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§1. BeedeHue 6 cmepeomempum

CrepeomeTpuna — 3TO pasgen reoMeTpuu, B KOTOPOM M3y4atoTca uUrypbl B NpOCTPaHCTBeE.

OcHoOBHbIMU hurypamm b TOuKM: A, B, C, D;
A
cTepeoMeTpumn ABNSIITCA . % npsiMble: a, b;
TOuKa, npaAMasn, NNoOCKoCThb: .
N MAOCKOCTb: QL .
»~C
%
I, a

AKCHUOMbLI cTepeoMeTpumn

AKcuOMBbI CTepeoMeTpuu — 3TO OCHOBHbIE CBONCTBA OCHOBHbIX ¢)Mryp crepeomeTpun.

Touka u npAmMan — 370 OCHOBHbIE d)VII’ypbl nnaHnMeTpun, nNoITomMy B CTepeomeTpun

cnpasegnvest akCuoMel NNauMeTpuu. -

AxcuomMbt nnaHumeTpum 1.

l4. KakoBa 6bI HM 6bina npsmMasn, CYWECTBYIOT TOYKM, NpUHaanexawme 3Ton npsamon, v

TOUKHW, HE NpUHaaNexaiive en. .

l>. Yepes niobbie ABe TOUKM MOXHO NPOBECTU NPSIMYIO, U TOMLKO OAHY.
Axcuombl ctepeomeTpum (C) — 3TO OCHOBHbIE CBOMCTBA NIIOCKOCTEN B NMPOCTPaAHCTBE.

C4. KakoBa Ob1 HM Hbina NnockocTb, CyLLECTBY- c Aco:Be o:
I0T TOYKW, NpuUHagnexaime 3TOW Nnoc- Ce qo.

KOCGTH, ¥ TOUKM, HE NPUHAAMNEXaLLme eil. /4 /
| , s
. ] a

C,. Ecnu aBe pa3nuyHble NNoCKOCTN UMeIoT oanP;aea;ac B;

06LLYI0 TOUKY, TO OHW NEpPEeceKaloTcs Mo a — npsmasi

nnockocTeno v 3.

NPAMOW, NPOXOAALLEN Yepes3 ITY TOUKY. ‘é’ nepeceyeHus

C3. Ecnu gBe pasnuuHble npsMbie nepece- a / anpP,a,be a;
KaloTCsl, TO Yepe3 HUX MOXHO NPOBECTU >< a 0. — eIMHCTBEHHas.

MNOCKOCTb, W MPUTOM TOSNLKO OAHY.

CnencrBusi U3 akCMOM CTepeoMeTpum

Yepes npamyio 1 He nexaulyto Ha A a Ag a,A,a€ q;
Hen TOUKY MOXHO NPOBECTH -/a o

MITOCKOCThH, U NPUTOM TOJIbKO OAHY.

Ecnu gBe ToukM npaAmon npuHaa- B Ae o, Bea;Ae a;
A a
nexar NockocT!, To U BCA npamas _,/c/a Bea,Toac a.

npuHaanexuTt 3TOW NNOCKOCTWU.

lMnockocTb u He nNexailasn Ha Hen a y
npsmas nubo He nepecekaloTcs,

nmbo nepecekaloTcs B OQHOM ”
TOuKe. / ’ o /

ag o, a/io aesoc;anoc,Aea,Aea,f

A — eJUHCTBEHHaR.

Uepes Tpu TouKM, HE nexXaume Ha B ¢ A,B,C¢&a;A,B,Cer
~ ~ A 4
OOHOW NPSIMONA, MOXHO NPOBECTU : ., 0. — EAMHCTBEHHAS.

UTOCKOCTb, U NPUTOM TONBLKO OQHY.

. - - v i i
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YUEHUYECKAA CTPAHUYKA

_|YacTo B CTepeomeTpuueckux 3agadax AnA [AoKasaTenscTBa WCMOMb3YIOT MeToa OT
NPOTUBHOrO. [loKasbiBan 3agady METoA0M OT NPOTUBHOFO, pacCyXAAloT NO anropuTMy:

1. OonyckaoT obpaTHOe ToMy, 4TO TpebyeTcs AoKa3aTb.

2. AHanusupyloT cneAcTeue, BbiTeKalLee U3 JOoNYLWEHHOro.

3. YcTaHaBnvBealT npoTusopedune: ¢ ycnoameM 3ajadu, C U3BECTHbIMU TeopemaMM

1 akcuoMamu u T.4.

4. dopmynupyloT BbIBOA: AONYLWEHHOE HEBEPHO, @ BEPHO TO, UTO TpebyeTcsa AokasaThb.

3apava 1. [lokasatb, 4TO ecnu npamMble 48 U CD He nexart B NNOCKOCTU, TO NpAMble AC

WU BD TaKKe He nexart B NNTOCKOCTH.

[Nano: AB¢ o, CD ¢ o. [Jokasatb: AC¢ o, BD ¢ «..
HAokasaTtensCcrBo.

MCI’IOﬂb3yeM MeTOo[ OT NPOTUBHOIO.

1. JonycTtum, 4to npsambie AC nBD nexat B 0QHOW NNOCKOCTH «..

2. Torga TOYKM ITUX NPSAMbIX Nnexar B NNockoctn o, T.e. 4, B, C, D e o.. 3Hauur,

npsimble AB uCD nexat B MAOCKOCTUA (T.K. ABE MX TOYKW fexar B NMNOCKOCTH, TO U camu

npamMble nexart B I'U'IOCKOCTVI).

3. Mony4nm npoTusBopeune ycnosuio 3agavun (4B uCD He nexat B OQHOW NIOCKOCTW).

4. BblBOA: oonyweHHoe HEBEPHO, a BEPHO TO, YTO NpaAMbieAC UBD He nexat B OQHOW

NJNIOCKOCTHN.

3apava 2. ToukaC NEXUT Ha NpAMON AB, ToHKaD He NEexuT Ha NpaMow AB. [lokasaTb,

4TO NNockocTeABD v nnockocte CDB coBnagatoT.

[oka3saTtenbcTeo.

JlokaxxeM MeToAoM OT NPOTMBHOTO:

1. fonyctum, nnockocTbABD U nnockocTb CDB He CoBNapalor.

2. Toraa Touku A, B, C,D He nexar B O4HOW NNOCKOCTH.

3. Monyu1m npoTreopeuue: No ycrosuio 3anadm, D ¢ AB, Toraa yepes ToukyD v npamylodB

NPOXOAUT €AUHCTBEHHAA NNOCKOCTb, a Tak kak C € AB, To BCe TOMKU 4, B, C,D nexar B
OJHOW MNOCKOCTH. .

4. BbiBOA: AoNnyLeHHOe HeBepHO, a BePHO TO, YTOo nnockoctMdABD nCDB coBnafator.

3apava 3. Toudku 4, B,FC He nexaT Ha oaHOW npsaMon. M e AB; Ke AC; Xe MK.
[lokasaTb, 4TO To4KaX NexuT B NNOcKocTu ABC.

[oka3aTenbCTBO.

MpsmbleAB un AC wmeloT obllyio Touky A, 3HauuT, ABNAC. Torga oHu 3apaiot

nnockocTtbABC (akcuoma Cg), 3HAYUT, BCE TOHKU 3TUX NPAMBIX NEXaT B NNOCKOCTU ABC,

T.e.M€ (ABC) n Ke (ABC), cnepoBartenbHo, npamas MK nexur B NAOCKOCTUABC

(cneacreue n3 akcoM). X € MK, 3Hauut, X € (4BC).

T




BaHUs NPU3Mbl?

TENbHOCTU?

AB =5 0M, BC = 7 Om, AC = 12 cm?

6. Mnockoct o 1 B umetoT oGWyl Touky. lMepecekaeT nu npsmas 4B, nexauias B
MNOCKOCTM «, MAIOCKOCTb B ? Mpw kakom ycnosunu?

7. MNpamas a NpoxoguT Yepes TOYKY, KoTopas sisnsieTcs obuien Ana nnockocten o n 3. KaK:
pacrnonoxeHa npAmasi a OTHOCUTESbHO nfnockocTen a un 7

8. [laHbl ABe nepecekaiowmecs Npsimble a U b. Toukn 4 1 4, nexar Ha NPAMon a, a TOUKU

B v B, — Ha npaMon b . [JokasaTb, 4TO NpAMble AB 1 A,B, nexat B OAHOM NAOCKOCTH.

9. BepHO nn, 4yTo BCe npsiMble, nepecekawwme AaHHY NPsSMy0 U npoxoasaune Yepes
AaHHYI0 TOHKY BHE NPAMON, nexar B 04HOW niocKocTu?
10. BepHo nn, 4TO TPy npsiMble, NPOXOASILLMNE YEepe3 O4HY TOUKY, MOTYT He NexaTb B O4HOM |

MNOCKOCTN?

11. [JaHbl NNOCKOCTL O U YeTbIPeXyronbHUK ABCD . MoXeT N NNOCKOCTU O NPUHAAeXaTb:
a) TonbKO 0AHa BepwmnHa? 6) ToNbKO ABE BEPLUIMHGLI? B) TOMBKO TPY BEPLUNHBLI?
12. Kaxxgas nu Touka Oyrv OKPY>XKHOCTU NPUHAANEXNT NIOCKOCTU o, €CNK U3BECTHO, YTO

3TOM NNOCKOCTH npuHaanexart.

a) ABe pasnu4HbIe TOYKU Ayru? 6) TP pasnuyHbie TOMKM Qyrn?
13. Tpu nnockocTH, B3sTbIE NONapHO, NepecekarnTcs no NpAmbIM a, b, ¢. [lokasaTtb, 4to
ecnu Bce TPU NOCKOCTM He umetloT obLLen TOYKK, TO NpsaMble a, b, ¢ nonapHo He nepe-

cekarTca.

14. [laHbl ABE NpAMble B NPOCTPaHCTBE, He Nexallune B 0QHOW NNOCKOCTU. Yepes k&=
M3 HUX MPOBeAEeHa NNOCKOCTh, Nepecekaollas BTopyo npsamylo. [lokasaTb, YT
nepeceyeHns 3TUX NMITOCKOCTEN NepecekaeT Kaxaylo U3 AaHHbLIX NPAMbIX.

15. Mnockocty . 1 B nepecekatoTcs NO NPAMONR a . Yepes TOUKY A NPAMOR a APOBEASHA
|MnockocTb ¥, He cogepxawan npsMylo a. [lokasatb, 4TO NNOCKOCTL Y WEPECEX3ET|

MOCKOCTH o ¥ B MO ABYM pasHbIM NPSIMbIM.

TPEHUPOBOYHbIE YIMPAXHEHUA

_|1. Ha puc. 1 nzobpaxena tpeyronsHas npusma:
a) kakme usTouek 4, B, C, D, M, F nexar B NIIOCKOCTU HUKHEro OCHO-

0) nsobpaxeHne Touek 4,D n C, a TakKke Touek 4,B UF nexar Hai
ofHoI npsaAmon. JlexaT nu 3TW TOYKM Ha OAHOW NPSMON B [ENCTBU-|

B) UMEIT Nn obLyme Touku npsambleAB u DM;DM v BC?
F ) Ha3BaTb NpAMbIE, KOTOPbIE UMEIOT OBLLME TOYKK;
A) Ha3BaTb NpsiMble, KOTOPbIE HE NepeceKatoTCs.

2. Ha puc. 2 unzobpaxeHa npusma ABCDA,B,C,;D,, Ha NoBepXHOCTH

KOTOPOW OTMeueHbl TOYKUM K, L, M, N:
a) nepecekalTca M OTPE3KnAD, NA ;B NN UX NPOLACIHKEHNA?

6) nexart nm B 0gHOW NNOCKOCTU Touk M, N, D? 4, D, D, n M?

A, B,CnwK?4,D,KnlL?
3. TloyeMy Ha pOBHOM rOfly CTON C TPEeMsl HOXKamMu CTOUT Bcergal
YCTOMYMBO, a C YETbIpbMSA — He Bceraa?
4. DokasaTtb, YTO YETbIPEXYrONbHUK NEXUT B OFHOM NNOCKOCTU, €CN ero au-|
aroHany nepecekaroTCs UK ecnu rnepeceKkarnTcsa NPOLAOMKEHNS [ABYX €r0 HECMEXHbIX CTOPOH. |

5. [aHb! TpY TOUKK: 4 ,B 1 C . CKONBbKO NITOCKOCTEN MOXHO NPOBECTU Yepes 3T TOUKM, ecrnu .

T T L
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CAMOCTOHATEN

bHAA

PABOTA C-1-1

B-I i

7 6annos Z
N

B-l -

1. CKONbKO MOXHO MPOBECTU PasfUYHbIX
NAoCKOCTe 4Yepe3 miobble TpU  TOYKM?
(OTBET 06BACHUTDL.)

1. CKONbKO MOXHO MNPOBECTU PasfNYHbIX

nnockocTen vyepes nwobble yeTbipe TOYKU?

(OTtBeT 06BACHUTD.)

|l 2. Mpamblea n b nepecekatoTcs B Touke O.

Mpamblec n d, He npoxogstuune yepes TOHKY
O, NepecekaloT Kaxaylo us npsambixa U b.
[lokasaTb, 4TO NpAMbIEC U d NEXAT B OQHOW

NNOCKOCTWU.

2. [laHbl NpsiMasa a ® He nexawian Ha Hewn

TOouka B. Yepe3 TouKy B npoBedeHbl Tpw

npsiMble, ~Mepecekaluwue npsmyw a.

ﬂOKa3aTb, YTO BCE 3TU TMpsAMble fexaT B

OHOW MJIOCKOCTH.

B~

9 6annos

B-IV

1. MoxHO nn npoBecTu ABe pasnnyHble
nrnockocTn depes pse Touku? (OTser
06 BACHUTL.)

1. MOXHO nu NpoBECTU ABE pasnUyHble

NNOCKOCTN Yepes niobbie Tpu Toukn? (OTBET
O6BACHUTD).

2. Mpsameble a, b U ¢ NPOXOANAT Yepes TOUKY S
IMnockoCTb, He NMpoXoasias Yepes ToYKy S,
nepecexaert npamble a, b U ¢ B TOYKaX, He
nexawmx Ha oagHol npsimon. [lokasaTtb, YTO
npsMble a, b W c He nexar B oaHow
NNOCKOCTN.

2. flaHa nnockocTb U Tpu npameie 4B, BC,

AC, nepecekaroive e€BToukax 4, , B,, C,

COOTBETCTBEHHO. [lokasaTb, 4TO TOUYKN A,

B, C, nexar Ha OIHOK NPAMON.

B-V

T

12 6annos.

B-VI

1. Hepes Touky nepeceyeHnsa NpaMbiX A8 u
AC npoBsefeHa npsmas d, He nexawas ¢
HMMKU B OOHOW nnockoctu. [Jokasatb, 4TO
npsamble d n BC He nepecekatoTcs.

1. MpsAiMble m WU n He nexaT B 0fiHOM
nnockoctu. lMpsimbie a 1M b nepecekatroT
Kaxaylo U3 npambIX m U n. [JokasaTb, 4TO

npamMble a N b He nepeceKkarTcs. -

|

2.ABCDA,B,C,D, —«xyb6. [Nepecekatotcs nu
nrockocth  A4B,D; wn 4,C;,C? (Otvser

06 BACHUTD.)

cepeanHa otpeska B,C,;. Touka N -

cepeaunHa otpeska D,C,, K — cepeauHa

DC. MNepecekatoTca nu nrockoctn MNK v

A4,B,C,? (OtBeT 06bACHUTL.)

T
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§2.MapannensHocms 8 NpocmpaHcmee

B3anmHoe pa3melleHue NpPAMbIX B NPOCTPaHCTBe

[Be pasnu4Hble npambie B npocTpaHcTBe nnbo nepecekalotcs, 6o napannenbHbi,

nnbo ckpewmBaloTCA.

b

A€ a;Ae b;
anb;
a nepecekaert b;
eJUHCTBEeHHan obwwasa Touka 4 .

asiballb;
a NapannensHa b;
HeT obwux Tou4ex. .

L
LN
-

a He nepecekaert b,

a He napannernbHa b;
HeT oOLLKNX TOMEK;
a N b — cKkpelwjmBatoumecs.

Mpu3Haku napannenbHOCTU NPSIMbIX

1. Ecnu BHyTpeHHUE HakpecT nexa-
wue yrnbl, obpasoBaHHble ABYMS
NPAMLIMU U CeKylliel, paBHbl WK
CyMMa BHYTPEHHUX OAHOCTOPOHHUX
yrnos paBHa 180°, TO npsmble
napannenbHsbl.

Z1 = Z2 (BHYTPEHHUWE HaKpecCT nexatiume);
£2 + £3= 180° (BHyTpPEHHME OQHOCTOPOHHME);

2. [1ee npaMble, nepneHanKynspHbie
TpeTben NPAMON, — napannensHbl.

allb, c — cekywas.

Ecrmalc;bLlc,Toallb.

3. [OBe npamMble, napannenbHble
TpeTben NPAMOiA, napannernbHbl.

L —

Ecrmalle, blic,TO0allb.

CBoncTBo napannenbHbIX NPAMbIX

Yepes TOuKy, He nexaiwlyw Ha
AAHHOWN NPSIMOW, MOXHO NpPOBECTU
NpsAMYIo, NapannenbHylo 4aHHOW, 1
TOMLKO OfHY.

/;

Bea:Beb:blla: b — equHCTBeH@R.
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B3aumHoe pasmelyeHne npsiMmon N NNIOCKOCTH

Mpsamas npuHagnexur
NAOCKOCTW.

Mpsmasn He NpuHaanexuT
MIOCKOCTN, NMepecekaeT ee.

[Mpamas He nexuT B noc-

KOCTW, HE nepeceKkaeT ee,

[

l S

a € o, MHOXeCTBO 06LuxX
TOYeK, Nnexatymx Ha rnpPsMon.

o
L2
S

ana,A€a, A a,
eavHCcTBeHHas obLasi Todka A4 .

ag o,acna, all o,

npaMasa 1 nNNoCKoCTL naparn-

nenbHbl, HET 0BUINX TOMYEK.

MpusHak napannenbHOCTN NPSMON 1 NAOCKOCTH

Ecnm npsmas, He npuHagnexawas nnoc-
KOCTW, napannenbHa Kakon-nnbyas npsMon
B 3TOW MMNOCKOCTU, TO OHa napannensHa Y
CamMoW MNOCKOCTU.

b

/A /

Lo /

bego,aea;blla, Toblla.

CeoicTBa NapannenbHbIX NPAMON U MIIOCKOCTH

Bce napannenbHbie Mexay coboi npamble,
KOTOpble NepecekaloT 3aJaHHyl npsMyio,
nexart B ofHow nnockoctu. ([lokazartefib-
CTBO CMOTPU B «YUYEHNYECKON CTPaHNYKE.)

a llayllasll ... lla,;a nba,nb...a Nb;

a,€,a,€E0...a,€ 0 be .

Ecnu vyepes npsamylo, napasnnensHyro nnoc-
KOCTH, TPOXOAWUT Apyras nNoCKoCTe, nepe-
cekawwasn AaHHyto, TO NpaMas nepeceqeHus
NMocKocTen napannenbHa nepson NPsSMON.

o

beo,blo,beP;Bna,ac o, ac B;

allb.

Cnoco6bl 3a4aHnsa NNOCKOCTU

Mpsimon 1 Toykon, He
nexawien Ha aTOMN
NPSMON.

/=7

B¢& a; B wa 3agalor
MNOCKOCTL Q.

Tpems Toukamu, He
nexatwymu Ha ogHomn
NPSAMON.

uA | .B
AB,C¢a;, 4,B,C
324al0T MNOCKOCThL ..

[BymMsi nepecekato- | iByma napannens-

WwmMncsa npamMbiMn. HbIMU NPpAMbIM#A.

==V

anb,awnb3apaot |allb; a n b 3apa0T

MNOCKOCTL O MIOCKOCTL «L.

A — TOYKa ux nepe-

cevyeHus.
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B3aumHoe pa3smelleHue NNocKocTen

Ecnu aBe NNockocTu B ApocTpaH-
CTBe NnepeceKalTcs, TO OHU UMeloT
MHOXECTBO OOLNX TOUEK, Nexalumnx

Ha NPAMOKN UX NepeceveHust.

anP;ae a;acP;
a — npsimas nepeceveHnst o u .

Ecnu aBe nnockoctu B NpocTpax-
CTBE He NepeceKarTcsl, TO OHU
napannesnbHbl U He UMeloT obLmX
TOYEK.

l S
Lo S

o~ B, ollB; o v B He UMEIDT OBLMNX TOYEK.

Mpu3Hak napannenbLHOCTU NNOCKOCTEN

Ecnv aBe nepecekaromecs NpsiMble
O[JHOW NJIOCKOCTU COOTBETCTBEHHO

==

Ecmalla,, bll b,

napannenbHbl ABYM NepeceKalowmm-

anbyunexars o,

CS NPSAMbIM APYron NNOCKOCTU, TO 3TU
NNOCKOCTY NapannerbHbl.

4

a; N b, nexars f,
To alif.

CBowncTBa napannenbHbIX NJIOCKOCTEN

Ecnv aBe pasnuyHble Nnoc-
KOCTM napannesnbHbl TPeTb-
e, TO OHW napannenbHbl

Ecnu pBe napannenbHble
MIOCKOCTU  MepecekatoTcs
TpeTbel, TO npsamble nepe-

OTpeskn napansnensbHbIX npsa-
MbIX, 3aKMOYEHHbIE MeXay
napannenbHbiMU  NIOCKOCTS-

ceveHnd napannenbHbl.

MW, paBHbI.

Mexzay cobon.

L
i !

A
A/

A7

L/

By IB)= (ally).

EcnmyAa no a, ynp no
b,allp, o allb.

Ecrm allB, ABICD
(Ae o; Ce a; Be B;
De ), 10 AB = CD.

L—lepes TOYKY BHe NNOCKOCTU MOXHO MNpo-
BECTW MNOCKOCTb, NapannernbHy AaHHOW
NNOCKOCTHN, N TOJTbKO OOHY.

a

s 7
o |

Mg o, Me B; alif, B — eauHcTBeHHas.

Ecnm npsimast nepecekaeT ogHy 13 napan-
fenbHbIX NNOCKOCTEN, TO OHa NepecekaeT u
BTOPY!O NIOCKOCTb. ([Joka3aTenscTBo CMOT-
py B «YYEHUYECKOW CTpaHUUKe.)
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Ecnv ogHa 13 ABYX NapanenbHbiX NPSMbIX
nepecekaeT NNOCKOCTb, TO U BTOpas nps-
Masi NepeceKaeT 3Ty NMOCKOCTb.

allb,amna, bnao.

M3o06paxeHue NpocTpaHCTBEHHbLIX hUTryp Ha MNOCKOCTU

Ons n3obpaxeHnsa NPoCTPaHCTBEHHbIX hu-
ryp Ha RJIOCKOCTU NOSb3YOTCS MeTOAO0M
napannernbHOro NPOeKTUPOBaHUS.

)

h — HanpasneHne NPoOEKTUPOBAHUS;
durypa F¥ — wu3obpaxeHue urypbl F
npy NPOEKTUPOBAHMM Ha NMOCKOCTb O

B HanpasfeHun A .

CsoicTBa n3obpaxeHus puryp Ha nnockocTu

1. Npwn napannensHOM NPoeKTUpPoBaHK Nps-
Mbi€ TPOEKTUPYIOTCA B MpsAMble, OTPEe3Kn —
B OTPE3KU.

2. [pn napannesibHOM MPoOeKTUpPoOBaHUn
napannesnibHoCTb OTPE3KOB COXPaHAETCS.

/S

ABIICD, 4,B,llC

—

V

D,.

3. MNpwu napannenbHOM NPOEeKTUPOBaHUM OT-
HOLLEHMe OTPE3KOB OJHON MpAMOUN WUnn
napannesibHbIX NPAMbIX COXpaHAeTCA.
CepeauHa oTpeska npu usobpaxeHun ero
Ha NNIOCKOCTU TOXE ABNAETCA cepevHOMN.
4. Mpu napanyiensHOM NPOeKTUPOBaHUM Be-

IindvHa yrma W OTHoweHue AnvH Hena-

pannenbHbIX OTPE3KOB He COXPaHSETCS.

5. Mpw napannenbHOM NPoekTUpoBaHun 06-
Waa Tovka AByx duryp ssnsietca obuien
TOYKOW VX NPOEKLMN.

Z“*\/

AC _ 4,C,
BC_BCAC BC, 4,C,

M3o6paxeHne nupamuas!, Npuambl, LUAMHAPA AW KOHYCa HaYMHAIOT C n306paxeHns ux
OCHOBaHWS —  MHOTOYrofibHuka Wnu kpyra. BbinonHss usoBpaxeHus uryp, HyxHO
npuMaepX1BaTbCA NPasun ¥ TpeboBaHW YepyeHust. Mcnonb3oBath CAMOWHbIE FMHWM

pasHOW TONWMHbI, MYHKTUPHBIE U LUTPUXMYHKTUPHLIE NNHUA.

MSOGP&)KGHVIFI AO0MKHbI BbITb npaBVIJ'IbeIMI/I NONHLIMK, HAarNAOHLIMKU W NPOCTbLIMU B Bbl-

NONHEeHUK.




1. 3o0bpaxenne TpeyronsHuKa.

Niobort  TpeyronbHMK  (NPsSIMOYTOfbHbLIN,
pasHobeApeHHbIN, npaBunbHbIN) n3obpa-
XaeTcsi NPOW3BOSbHLIM TPEYrofbHUKOM B
yAo6HOM pacnonoXeHWn Ha pUCYHKe.

AABC — n3obpa-
xenne A4,B,C,
Ha MSOCKOCTb O .
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Ecnn A4,B,C; — npsAMOyronbHbli, TO U30-

OpaxeHune HanpaBneHui OBYyX €ro BbICOT
(kateToB) 3apaHo. [MpoussonbHO W300pa-
XaloTCA BbICOTA, ONYLIEHHANA Ha MNOTEHY3Y,
W LUEHTP BNUCAHHOM OKPYXHOCTH.

W3obpaxeHne nepneHaukynspa, onyulieH-
HOrO M3 3a[@aHHOM TOYKN UNOTEHY3bl Ha
Kakon-nmbo KareT, NABMSETCA OTPE3KOM,
napannesibHbIM BTOPOMY KaTeTy.

A\
B
/K(\
A M c
ZC = 90°, AB — runoTteHysa,
K€ AB, KM 1L AC, KMI| BC.

Ecrn A4, B, C, — pasHobeapeHHbIN, TO M30-
OpaxeHve MeanaHsl B, D, aBnsetcs n3obpa-

XXEHUeM BbICOTbl U BuccekTpucel A4,B,C, .

WN3oBpaxeHne LeHTpa BNUCaAHHOM 1 ONUCaH-
HOW OKpY>XHOCTEN NpuHaanexar BD .

B
A
. >
. ‘

AB = BC,
BD — mepuaHna (buccekTtpuca, BbicoTta).

Ecnn A4,B,C, — npaBUNbHbIA, TO LEHTPLI

BNUCaAHHOMW ¥ OMUCaAHHOW OKPYXHOCTEW
COBMafaloT W fexar B TOYKe nepecedeHmns
megmad. [loaTomy nocTpoeHue wu3obpa-
XKEHMA 3TOr0 TPeyronbHuKa He MoXeT BbITb
MPOU3BOSIbHbLIM.

A

AM v BD — megmaHsbl (buccekTpucsl,

BbICOTbI), O — LEHTPp BNUCaHHON
1 ONUCAHHOM OKPYXHOCTEWN.

2. N3o6paxeHue napannenorpamma.

Noboit 3apaHHbIE napannenorpamMm A4,B,C,D; (Bknioyasa nNpaAMOYrofbHWK, KBagpar,

pom6) MoxeT ObITb n3obpaxeH Npon3BoNbHbLIM NapannenorpaMmom ABCD .

Ha wusobpaxeHun napannenorpamma obuwero suaga wu3obpaxeHust OBYX €ro BbiCOT,
ONYWEHHbIX 13 OOHOM BEeplinHbl, MOXHO MOCTPOUTL NPOU3BOMbLHO. [lpuyeM BbICOTHI,
OMyL{EHHbIE M3 BEPLNHbI OCTPOro Yyrna napannenorpaMma-opurnHana, nexar BHe
napannenorpamma, a BbiCOTbI, ONyLWEeHHbe N3 BEPLWWHbI TYNOro yrna, — BHYTPU Hero.




] [ W

| 1]

|

Ecrm 4,B,C,D; — pomb, 1O Ha n3o6pa-

XeHuu onpegensieTca napa B3auMHO nep-
NeHAMKYNAPHBIX NPAMbIX — 3TO gnaroHanu
ABCD . Tlo3TOMy npOu3BOSIbHO MOXHO
nocTpoutb M3obpaxeHue nUWwb OAHOW
BbICOTbI U3 jaHHOK BepLunHbl pomba Ha ero
cTtopoHy. [lpn wun3obpaxeHnn BTOpPON
BLICOTbI poMBa yuynThIBaIOT, UTO OCHOBaHUA
3TKX BbICOT NieXaTt Ha NpsaMOK, napannenb-
HOW amaroHann pomba. AHaNOrM4yHo U30-
Opaxatotcsi NeprneHanKynapbl, onyuleHHbIe
Ha CTOpOHbl poMba un3 moboi Toukn ero
AuaroHanm.

ABCD — n3obpaxeHnue pomba 4,B,C,D;;

BM wn BN — wnzobpaxenvne BbicOT poMba
B /M, v B\N;, MN Il AC.

-

Ecnu 4,B,C,D, — ksagpar, To ero usobpaxexme ABCD (Npou3BOsibHbLIA napanneno-
rpamm), npu4emM nsobpaxkeHns BbiCOT, BUCCEKTpUC, Yrnos, NepreHanKynNspoB K CTOPOHaM

CTpouTb NPON3BONIbHO HENb3A.

3. U306paxeHne Tpaneuun

Mo6as Tpaneums 4,B,C,D, (B ToM uucne n paBHobokas, NpAMOYronbHas) MoxeT 6biTb

usoBpaxeHa Npov3BonbHO Tpaneumen ABCD .

Ecnu 4,B,C,D, — Tpaneuus oGuiero Bnaa,
TO usobpaxeHue eé BbICOTbI U ogHOrC U3
nepneHanKynsapoB, OMYyLWEHHbIX U3 TO4KW
OCHOBaHus Ha BokoBble CTOPOHbLI, MOXHO
CTPOWTb NPOU3BOSILHO.

A X o

ABCD—w3obpaxeHue Tpaneuwn 4,B,C, D,
BK — BbicOTa.

Ecnu 4,8,C,D, — npamoyronkHana Tpane-
uusa, To C,B, 1L 4,B,, nsobpaxeHue BbICO-

Thi TpaneuuMu yxe 3a0aHO Ha pUCYHKe,
fI03TOMY NPOV3BONILHO MOXEeT ObiTb M30-
BparkeH NuLIb NEpneHanKynsip K HaKNMOHHON
6oKkoBOW CTOpOHeE.

B C

A4 D

ABCD — n3obpaxeHne npsmoyronsHon

Tpaneuwn 4,B,C,D,, CB 1 4B.

Ecrm 4,B,C,D, — paBHobGokas Tpaneuus

(MmeeT ocb cumMeTpuK), To 3oGpaxkeHnem
BbICOTbI IBNAETCH OTPe30K, COSANHSIIOLNN
cepeguHbl OCHOBaHWA unKM emy napan-
NnenbHbIA.

B K C

A M D

N
BK = KC; AN = DN;
KN — unzobpaxeHue ocn cummetpum 4, B, C D,
KN1AD; BM 1 AD; BM n KN —

n3obpaxeHue BbICOT Tpaneuun 4,B,C D, .




4, M306pa>KeHue oxpy)KHochn

[MapannenbHon npoeKunerl OKPY>XKHOCTU
ABNSETCA INnUNc.

LieHTpom oOKkpyXHOCTM Ha wnsobpaxeHun
SIBNSIETCA TOYKa NepeceyvYeHUs COMpsKeH-
HbIX AXaMeTpoB 3nnmnca.

[Ba anamerpa OKpYXHOCTU (annunca) Ha-
3bIBAIOTCH COMPSHKEHHbIMK, eCNU KaXabiK
U3 HUX AenuT nonosfam Bce xopAabl, napan-
nenbHbIE BTOPOMY AnameTpy.

D

AaHHasi Opr)KHOCTb; annunc — nsobpaxeHune
AaHHOW OKpYXHOCTU: AB L CD; AB n CD —

conpskeHHble anameTpbl, O — n3obpaxeHve
LUEeHTPa OKPYXHOCTM SIBMAETCA  LEHTPOM

5. U3o06paxeHne npaBUNbLHOro WeCTUyronbHUKa

Y NpaBufbHOrO LWECTUYroNibHWKa NpoTUBO-
nexatymue CTOpOHbI NONApPHO NapasnnesbHbi
¥1.CTOpOHA LEeCTUYronbHUKa paBHa paguycy
ONMCaHHOI OKOMNO HEro OKPYXXHOCTW; XOPab!,
COoeaVHAWME CUMMETPUYHbIE  OTHOCWU-
TENbHO AuvameTpa BEPWMHbl U  LEHTP
OKPYXX-HOCTW, [OensT 3TOoT AuameTp Ha
YyeTblpe paBHble YacTu.

ATOT (haKT MCNOnb3yeTCA Npu napannens-
HOM NPOEKTUPOBAHUM NPABUIILHOTO LLEeCTu-
yronbHuKa.

[Be BepLlMHbl — KOHLbl OQHOro AvamMeTpa
annunca. Jenum aToT AMaMeTp Ha YeTblipe
paBHble 4acTU U 4Yepe3 TOUKU [JeneHus

1,0,2 nNpoBoAMM MpsiMble, NapannenbHble
AVaMeTpy, CONPsHKEHHOMY AaHHOMY.

annunca.
c
B 1 D
0
2
a E
FI
A’'B’'C’'D’'E'F" — ABCDEF —
NPaBUILHLINA nsobpaxenne
LLIECTUYTONbHYIK. npasvnNLHOro
LIeCTMYronbHuKa.

N3o06paxeHune »-yronbHUKOB U UX KOMBUHALIMK C OKPYXHOCTLIO

1. N3obpaxeHne npaBWUNbHOro Tpeyrosib-
HUKa, ONUCaHHOTO OKOMO OKPYXXHOCTH.

2. N3obpaxeHne npaBuUnNbLHOrO TpPeyronb-
HWKa, BNNCAHHOTO B OKPYXHOCTb.

N C
CRA

D’ B

A

AABC — wu3obpa-
XeHne npaBunbLHOro
AA'B'C'; O —
n3obpaxkeHne LeHT-
pa BN1CaHHOW B
AA’B’C’ OKpYXHOCTW.

P
O’ — TO4Ka nepe-
CeYeHns MmeaunaH,
BuccekTpuc, BbICOT
AAIBI Cl ;

O’'M’ — papguyc
BMIVMCaHHOWN OKPYX-
HOCTW.

7 M
M/D" _\N I4 C
A o’ B'
AMNC — wu3obpa-
c’ XeHue NpaBubHOro

O’ — TOuKa nepece-

AM’N'C’; O — mn3o-
YeHust meguan, buc-

BpaxkeHue LeHTpa

CeKTPUCAM'N'C”. | OKpYXHOCTH, OnmMcaH-
A’B’ L C'D’; O’C’ | HoW okono AM'N’C’,

~— panuyc OKPYXHOC- | OC — un3obpaxeHvie
TM' .

paanyca OKpY>XHOCTU.
AB w CD — conps-
YKeHHble AnaMeTpbl.

T
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3. WN3obpaxeHue ksagpata, ONUCaHHOro

4. N3obpaxxeHne kBagpaTa, BIUCAHHOTO B

OKOJ10 OKPY>KHOCTH OKPY>XHOCTb
B c B c
m “D
0 # o c B\ /
N/ "
ABCD — n3obpaxe- p ABCD — wu3obpa-

, , | HMe kBagpaTa N A _|Kenue KBadpara,
4 DY pe'D saf C;':u? . KBal-| grncanHoro B okpyx-

iprerry ’ UCaHHbIN B .

AB'C°D — KBAAPAT, | () __ y306panenme | ormriocs: o | HOCTE O —u3obpa-
ONUCaHHbLIN  OKOJSIO %7 ; XKEHUe OKPYXHOCTH;
OKpYXHOCTH; O’ — HEHTPa ~ OKPYXHOCT, | |\entp okpysHocTH; — OR= -

Py , BIIVICAHHOW B KBAAPAT. | v (7 oy 4" OC= OB= OD= 0A,
UEHTP  OKPYXHOCTH S ' ' |TaKk Kak ABnAKTCA
(Touka nepeceveHns O’D" — paguycbl | p3obpaxeHuem pa-
aunaronanen). OKPYXXHOCTMW. AWyCa OKPY)XHOCTM.
5. N3obpaxeHue pomba, onucaHHOro okoso | Bnincatb pomM6 B  OKPYXHOCTb MOXHO,
OKPY>XHOCTM. TOSMIbKO €Cnv OH SsIBNsieTCA KBagpaTtom,

p” e 3TOT Crnyyaw yxxe paccMaTpuBascs Bbille.

D A B B D

[0 A
A’B’C’'D’ — pomb, | ABCD — un3obpa-
ONUCaHHBLIN  OKOMoO | XXeHue pomba;
OKpyXHOCTH; O’ —| O — u3obpaxeHue
LEHTP  OKPYXXHOCTM | LLeHTpa OKPYXHOCTH,
(Touka nepeceveHusi | BIMCaAHHOW B pOMBG.
awnaroHanen).
6. N3obpaxeHue Tpaneummn u oKpy>KHOCTEN, BMUCAHHON B HEE M ONMUCAHHOW OKOSMO Heé
B; Kl Dx B
/ \K
A N\ C

Gokasi Tpaneuwsi, B ):?;”g,;?aze"zmo ABCD — n306paxeHne BNUCAHHOMN B OK-
KOTOpY!o BN1caHa ok- B = T pYKHOCTE Tpaneumn 4’B’C’D’, koTopasi
pysHocTe; KL, —|Cepeautbl BD, AC | poerna aansetcs paHOGOKOVA.
pvameTp; O; — LeHTp n KL; O — wusobpa-

)KeHMe UueHTpa Bnu-
OKPYXHOCTY. CaHHOW B Tpaneuuio

OKPY>KHOCTW.




YUEHUYECKAA CTPAHUYKA

e

1. Hokasatb, 4TO BCe napannesibHble mexgy cobor NpaAMble, Nepecekalowmne AaHHY
NPSMYI0, Nexat B 0QHOIN MMOCKOCTY.

Aawo: a,la,ll ... la,, a,nb,a,nb...a,Nnb.
Hokasatb: a,,a,...a,,b€ o.

HokasaTtenbcrso.
MNpamble a; 1 b 3aaal0T NNOCKOCTb O ,T.K. a; Nb.a,Nb = B,

Uepe3 Touky B, npoBedeM NpSMYyO a,”, napannenbHyto
NpsiMoiA a, . B nnockocTn o Takas npsimMas — eAUHCTBEHHas,

3HaumT, a, n a,” coBnagawT, T.e. a, € O.

AHanornyHole paccyXxaeHus nokasbiBaloT, 4YTO a,...a, TOXe nexar B NNOCKOCTU o.

2. JokasaTb, 4TO ecnv NpsiMas nepecekaeT oaHy U3 napanneanblx NMNOCKOCTEWN, TO OHa
TiepeceKkaeT 1 BTOPYIO NNOCKOCTb.

DaHo: allB; c~o. Ookasatb: c N P.
c J[lokasaTtenbcTBO.

------ BbibepeM B NNOCKOCTU B NPOM3BOSBHYID TOYKY U 3agaanm
/ MIockoCcTb ¥y Todkom C wn npsamon c. TlnockocTb vy
1 nepecekaer o Mo NPAMON a, NpU4EeM To4Ka 4 — 3TO TOYKa
% b BV{E / nepecevyeHns NpsaMon ¢ C NnockocTbld o. [lnockoctb y
, nepecekaet 3 no npsamon b (C € b).

N Mpamble a n b nexar B NNOCKOCTU Y U HE NepeceKkarnTcs, T.K.

He NepeceKalTca MMOCKOCTM o U B, KOTOPbLIM OHW NpUHaanexarT, 3HauuT, allb. Ho Tak
Kak cna,To cNb BTOYKe B (B € B), 3HauuT, npsimasi ¢ nepecekaeT MiockocTsb 3.

3. Mnockoctn o v B nepecekawoTca no npamon AB. [pamas e napannenbHa Kak
NSOCKOCTK o, Tak U NnockocTu B. [lokasatb, 4TO NpsAMas a napannenbHa npsMon A5

NaHo: oo B no npamont AB,all o, allB.

JokasaTb: all 4B .
[okasaTenbCcTBO.

Bbi6epem npon3BosibHYio ToUKy C, NeXallyto Ha NpsiMoi 4B .
3agaaviM NNOCKOCTL Y, COAEPXALLYHO MPSAMYIO a Y TOuKy C.

Torga y N o no npsamMoit ¢ uyN B no npamoin ¢’. Takkak all o, To alle vallB, 10 allc’.
3Ha4ynT, Yyepes To4ky C B MAOCKOCTU Y MPOXOAAT ¢ W ¢, napasnsnesibHbie MpAMon a .
Toraa npsiMble ¢ U ¢’ coBnagaloT. Tak Kak npsiMasi c€ o U ¢ € B, TO OHa coBnapaeT ¢
npsmoni 4B. To ecTb, allAB .

4. [JokasaTb, 4YTO €Cnv NMOCKOCTb W MpsAMas, el He npuHaanexawias, napannesbHbl
OJHOW 1 TOM Xe MFIOCKOCTH, TO OHK NapannesbHbl Mexay cobo.

o ' daHo: a¢ o, allB, ol B. Ookazate: allo, all B.
/ / [okasatenscreo.
Jlokaxxem mMeToloM OT NPOTUBHOTO. [lonycTuM, YTO NpsAMas a
nepecekaeT MfAoOCKoCTb o. Tak kak ollf, To npsiMas a

a
nepecekaeT MflOCKOCTb B. 3TO MPOTUBOPEUUT YCMOBMUIO.
f BeiBop: alla nall .
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t 5. daHo: D1 - DC DB.,ElOKasaTb. (EKM) | (4BC).

| D [lokasaTenbcrBo.

—— Paccmotpum  ZADC. Tak kak DE_ DK EKlIAC

DA DC’
(Teopema ®aneca). AHaNOMMYHO [A0OKa3biBaeTCH,  uYTO
KMIICB, torna EKNKM v ACNCB 1 COOTBETCTBEHHO
napannesnbHbl, 3Hauut, (EKM)II(ABC) no npuaHaky
napannenbHOCTX NII0CKOCTEN.

6. MpsamMble a, b, ¢ He nexaT B OQHON NITOCKOCTU K napannenbHbl npyr npyry. AB Il 4,B,
n BCIl| B,C,. DokasaTb, yTo AC = 4,C;.

L]

]

]

B

favo: allblic, ABll4,B,, BCIIB,C,.
Dokasatb: AC = 4,C,.
[lokasaTtenbCcTBo.
PaccmoTpum nnockoct 4BC n 4,8,C|. (ABO) I (AiB1C1) ,

Takkak (4B N BC) e (4BC), (4, BN B,C)e (4,B,C,) n,no
YCNOBWIO, COOTBETCTBEHHO NapasnenbHbl. AC || A4,C,, TaK KaK
ACe (ABC) n A,C € (4,B,C)) nAC v 4,C, npuHapnexart
nnockoctn 44,C,C. Torga A4,C,C — napannenorpamm,

AC n 4,C; — npotusosnexaiime ctopoHbl. AC = 4,C, .

7. NMapannenorpammet ABCD n ABC,D, nexar B pa3HbiX nnockocTtax. [lokasartk, 4to

yeTbipexyronbHuk CDD,C; — napannenorpamm.
B_ c PokasaTenscTeo.
S - 1) ABIICD, AB = DC, Tak kak ABCD — napannenorpamm.
C.T ” 2) ABID,C,, 4B = D,C,,TakkaKk ABC,D, — napanne-
, norpamm. :
4 ! b 3) CneposatensHo, DCIID,C, w DC = D,C,, TO ecTb
\V CDD,C, — napannenorpamm.
5

8. [1aHo n3obpaxeHne Tpey

ronbHYKa n ABYX ero BbIcoT. MNocTponTs nsobpaxeHue LeHTpa

OKPYXXHOCTH, OMNUCAHHOM OKOMO 3TOrO TPEeyronbHuKa. -

A

PeweHue.

Mycte AABC — NpoeKLust HEKOTOPOro TpeyronsHuka. BM u
CK — npoekuuu ero BbicoT. LIeHTp OKPY>KHOCTH, OnNUcaHHOW
OKONO TpeyronbHUKa, coBnagaeT C TOYKON nepeceveHus
cepeanHHbIX NepneHankynapoBs, Toraa nsobpaxeHuem cepe-
AUHHBIX NepneHavkynapos ByayT oTpeskn XO v YO, Tak Kak
X — cepeavHa AB n Y — cepeamnHa AC, a XO|lKC wu
YOI|IBM. Touka O — un3obpaxeHue LeHTpa OnucaxHON
OKOJ10 TPeYrofibHUKa OKPY>XHOCTW.

[T T I T T




9. MocTpouTb Ha n306pakeHnn pomba n3obpaxeHne ero BbiCOTbI, eCrn yron pomba paseH 45° . ||

B, C, Peuwetue. =
Mycte 4,B,C,D, —pomb, £4,= 45°, B|K, — BbICcOTa. |-
AA4,B,K; — paBHobenpeHHsbIt (4,K, = B,K,), NpAMOYronb- |~
* HbM (LB, K A, =90°).
Torpa 4,K;A4,D, = A, K;4,B, = 1.J2. s

AI ’ Kl Dl ﬁ i‘,_
8 c |4,K;= 4 ——;4,D,= a Ecnu ABCD — wn3obpaxeHnune pomba, :—
14*1 1 )

/\ / TO Ha CTOPOHe AD napannenorpamma ABCD HyXHO BbibpaTb ;4
A o K !

/2 TOMKY K, UTODbI BLINOMHANOCH OTHOWEHUe AK ::AD = 1 2. 1
y Mocrpoerue. t

1) Ha oTpeske 4D Kak Ha [fguametpe CTPOUM NoOMy-:
OKPYXHOCTb C LUeHTPOM B Touke O . I
2) OP L AD v QP nepecekaeT OKPYXHOCTb B Touke P . : -
3) CTpouM OKPY>XHOCTb C LIEHTPOM B TOUKe 4 1 pagnycoM OP, nepecekaiouyto AD B Touke K.

BK — 11306paeHie BbIcoTbI poMBa, Takkak AK = 1 MAP = 1, AD = J2 AK:AD= 1:J2.1.

10. MocTpouts ceveHne Kyba ABCDA,B,C,;D, nnockocTbio, NPpoXoasiien Yepes Bep- -
WwuHbl 4,C 1 TOYKY K, B3AATYI0 Ha pebpe 4B, . YCTaHOBUTb BMA CEHEHUA.

B, ¢ PeweHune.
Tak kak nnocxocm ceueHus npoxogut Yyepe3 Todkn A u C, To |

A : D, OHa nepecekaeT nNOCkOCTb ABCD no npamon AC -
! (ABCD) Il (4,B,C,D,), 3HauuT, NNOCKOCTb CEYeHUA rnepe- |-

A cekaeT nnockocte A4,B,C;D; no npsMoN, napannenbHoun ;_

s npsmon AC wn npoxogsulen 4epe3 Touky K. Otcloga
4 b nposoaum KL | AC (L € B{C,). AKLC — NCKOMOE ceyeHune. -

M MHoroyronbHuk AKLC — paBHobGokaa Tpaneuusi: AC || KL
(AC w KL — ocHOBanwus Tpaneuwu), KL = CL.}_
(Mpopomkum  AK un  CL po nepeceveHus, nonquM"_
AABM= ACBM . Ouy npamMoyronbHble, 4B = CB, BM — -
obwun kater.) Otcioga AM = CM. Toatomy AAMC — ~
paBHOGeaApeHHbi, Tak kak KL AC, AKML — paBHO- ~

T

L C GeapexHbil, TO ects KM = LM . Ortciopa cnepyer:

A]K/'y///’ AK = CL. | -




TPEHMPOBOYHbIE YITPAXHEHUA

, MapannenbHbie NpsiMbie B NPOCTPAHCTBE
1. dan npamoyronbHbiv Napannenenunesn 4BCDA B C D, (puc. 1):

a) HalTh HEeCKOIbKO OTPE3KOB, napansienbHbix oTpeskam CC;
AB,; B,C;; 4,Cy;

6) HaTV HECKOJILKO MPAMBIX, CKPELUMBAIOWNXCA C NPAMON A4, |
AB, BC, 4,Cy, BD. |

2. Touka B otpe3ka AB nexwut B NrockocTy o.. Yepes Touky A
nposeaeHa npsmas, repecexaroLas NNoCKOCTk o B Touke 4, (puc. 2).

Uepes cepeaunny otpeaka AB (touky C) npoBegeHa npsmasi c,
napannenbHas A4, :

a) NOCTPOUTL TOYKY C; nepeceyeHust NPAMON ¢ U NIIOCKOCTH O ;
6) Bblumcnutb CC,, ecnin 44, = 22cm.

3. OTpe3ok AB He nMeeT obMX TOYEK C MMOCKOCTLIO o .Yepes ero
KOHLbI NpoBeAeHb! NaparnesibHbIe MpsMblie, KOTopbIe NepecekatoT nroc-
KOCTb O, B TOYKax 4; W B, . Todka K — cepenuHa otpeska AB (puc. 3):

a) MOCTPOUTbE TOUKY MepecedeHvst NMPAMOW, KoTopas npoxoaut
yepes TouKy K 1 napannernbHa npsimbiM A4, BB, Vi NNockocTu «.;

6) BbuMCAMTL ANUHY oTpeska KK, , ecnu 44, = 10cm,
BB, = 6¢M. |
4. NapannenorpamMm ABCD u TpeyronbHWK ABC, nexar B pasHbix

NockocTax. KakoBo B3aMHoe pasmellieHue npsaMbix (puc. 4):
a) AC; v BD;

6) C,\B wn AD;
B) CC, n AD;
r) AC; w BD?

5. Uepes KkoHel oTpeska 4B nposeaeHa MiockoCTb O, a JYepes
KoHey, B 1 Touky C oTpe3ka 4B npoBeaeHbl napannefibHbie npsi-
Mble, KOTOpbIe rMepeceKatoT NIOCKOCTb B ToYkax B, u C, (puc. 5).

6) CC,,ecnm AC = 14cm, AB = 18cm, BB, = 9cm,

Haitu: a) BB, ,ecnn AC = 3¢cm, AB = 6¢M, CC, = 4cm; /

7

A

B

B

/]

&

A

B) AB,ecn AC = 2¢cMm, CC, = 4cm, BB, = 6cm.

6. PaBHble npsMoyrofichukn ABCD u ABMK nexaT B pasHbiX
nnockoctsx (puc. 6):
a) HawTv gnuHy nomaHon ACBKA ,ecrv CD = 8¢cM, BM = 6 cm,

6) BepHO nu yTBEPXKAEHUE, UTO npsimble AC U BK napannenbHbl?

D

Puc. 5

K

Puc. 6
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7. OTpe3oK 4B, paBHbi 16 cM, NEXUT B NNOCKOCTU o. TOYKa C He NexuT

B 9TOM fockocTn. K u M — cepeaviHbl otpeskoB AC 1 BC (puc. 7).
a) MOXeT Nnu npsmas KM uMeTb obume TOUKM C MIIOCKOCTbIO O 7

(O1BET O6BACHUTL.);
0) BbIYMCIIUTL pacCcTosAHNE MeXAy Toukamu K n M.

8. OTtpesok KM, paBHbt 10 cM, napanneneH nriockocTu o.
Uepes ero KoHubl nNpoBedeHbl nNapannenbHbie nNpsMbie,
nepecekawume o B Toukax K, u M, (puc. 8):

ecnu KK = 8cm, ZKMM = 30°.

NapannensHOCTL NPSMOW U NNOCKOCTH 4
9. Yepes Touky K CTOpOHblI AC TpeyronbHuka 4ABC npoBeaeHa

nepeceyeHust npAMon BC U NNOCKOCTU o.)?
6) BblYMCANUTL ANVHY oTpe3ka KM, ecnn AK = 4cm,
i KC = 6cm, AB = 5¢m. .

10. OTpesok 4B napanneneH NAoCKOCTU O, Yepe3 ero KOHLbI

—r

ecnm AB:BB= 52, AB-BB,= 9cm.

K

a) KaK pacrosioxeHs! npsmsie KM v K\ M, ? | ‘
6) HaWTn paccToaHne mexay Todkamun K, , M ; ’
B) BblYMCNUTL Nnowlaab YeTbipexyronbHuka KMM K,

NAOCKOCTb ¢, NapannensHasa npaMon 4B (puc. 9):
a) Kak pacnonoxexbl npsimble 4B n KM (M — TO4Ka

A
npoBsefeHbl NaparnnensHole npamblie. MNpamas, npoxoaswas B
yepes TOYKY B, nepeceKkaeT rniocKoCTb B Touke B, (puc. 10):

a) NOCTPOMTb TOUKY NepeceyeHnss BTOPON NPsMon

C MNOCKOCTBLIO ¢ (TOUKY 4, );

6) BbIMUCNNTL NepPUMETP YeTbipexyronsHuka ABB A4, ,

CKKA =4:5.

C
11. Yepes Touky K CTOpOHbLI A C TpeyronbHuka 4ABC npoBeaeHa
NNOCKOCTb O, napannenshas npamont 4B (puc. 11):
a) I'lOCTpOMTb TOYKY nepeceyeHunst NIIoCKOCTN oL U CTOPOHbI
BC (Touky M);
6) BbluMCINTL ANUHY oTpe3ka KM, ecrm KM +AB = 26cMm, )
B

12. B NNOCKOCTY o, NepeceKaloLLeica ¢ NNOCKOCTLIO B No npsi-
Mo ¢, NpoBegeHa npsiMas a , napannensHas ¢. B nnockoctu B
nposeneHa npamasn b, nepecekatowlas npsmyio ¢ (puc. 12):

a) MOryT nv npsambie a U b umeTb obLine ToUkK?

6) ookasaTtb, YTO a U b — CKPeLUMBaoLWMECH NpsiMble.
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13. Toukn 4,B,C u D He nexar B OQHOW MfoekocTn. K u M — D

cepeauHbl otpeskos BD u CD (puc. 13):

a) umetoT N obLume Touku npsamast KM v NoCKOCTb, m

B KOTOPOW fiexaT Touku 4,8 n C?
6) BbMUCIUTL NEepuUMETP TpeyronbHuka AKM, ecnv pac- '

cTosiHWe mMexay Noboit Napoit AaHHbLIX TOHEK paBHO 8 cM.

Puc. 13

2] «

14. Yepes Touky K CTOpoOHbl AD napannenorpamma ABCD

npoBeaeHa NNocKOCTb ¢, napannenbHas npamon DC (puc. 14): . |‘

a) Ha Kakue purypbl 4ennT NNOCKOCTb O AaHHbIi Napanneno-

rpamm? (OTBeT OO BACHUTD.)

6) BLIMMCINTL ANWHBI OTPE3KOB, HA KOTOPbLIE AENNT NIOCKOCTL -‘

o gwaroHans BD, ecnv DK = 6¢M, AK = 8cm, BD = 2lcm. ) )

15. Npsimas a napasnensHa NNockocTy o.. BepHo nu yTeepxaexve, Puc. 14

yTo Nt0Ban NPSMas NNOCKOCTY 0. NapannenbHa NPSMoit a ?

16. BepHO nu yTBEpXAEHWe, YTO ABe NpsAMble, napariienbHble O4HOM NIIOCKOCTH,

napannesnbHbl?

17. Dav ky6 ABCDA,B,C,D, (puc. 15): | D, "

a) nocTpouTb OTPE3OK, ABMSAIOLMACA NepeceveHneM rpaHv |
ABB A, W NnockocTu o, B KOTOpoi nexut npamas CC;, a 4<— 1 ()

TouKa K — cepeauHa AB;

6) nocTpouTb ceveHne Kyba nnocKoCcTbIo o ;

B) BLIYMCIUTE NEPUMETP NOCTPOEHHOIO CeveHunst, ecnm pedpo

ky6a paBHo 20 cm.

18. [lan tpeyronbHnk ABC n NNOCKOCTb a, KoTopasa napan-

-|nensHa npsiMoit 4B, nepecekaeT CTOpoHy AC B Touke D,

a cTopoHy BC — B Touke K (puc. 16).

Buiumcnntb: v

a) AB,ecm DC = 8¢cM, AC = 24cm, DK = 6¢m; /

6) DK,ecnm AB = 6,8¢cM, CD = 4,3¢cm, AC = 8,6¢cM;, (. |\

B) AB,ecrm AC = a,DC = b, DK = c;

rYDK,ecnn AD = a, AC = b, AB = c.

19. ABCD — napannenorpamm. 1nockocTb o NPoXoauT Yepes ero BeplunHbl 4 U B n He

npoxoauT Yepes BepiumHy C. [lokasatb, uto CD |l a.

20. NMnockoCTb . U He nexaluas B Her nNpsimasi a napannenbHbl O4HOW N TOW Xe NPSMON b .

[lokasaTb, 4TO NpsiMan a M NNOCKOCTb O NapansenbHbl.

21. fIlnockoCTb o napannenbHa ctopoHe BC Tpeyronbhnka ABC W NPOXOAUT uepes .

cepeauHy CTOpPOHbl AB. [okasaTb, YTO NNOCKOCTL O npoxXoauT TaKke vepes cepenHy —

CTOPOHLI AC. —

22. NokasaTtb, YTO cepefiHbl CTOPOH NMPOCTPaHCTBEHHOIO YEeTbIPEXYrofbHUKa SIBMSIOTCS

—

BeplMHaMu napannenorpamma.

napannenbHble JpyTr oW, nNexar B OAHOM NNOCKOCTH.

23. [lokasaTb, YTO BCE NPsIMbIE, NepecekatoLume OaHy U3 ABYX CKPELLMBAIOLIMXCA NPAMbx «




24. OcHoBaHuWe NpsiMoi NPU3Mbl — MNPSMOYTONbHBIA TpeyrofibHKUK. Yepes 6oxkosoe pebpo,

COeUHAIOLLEE BEPLUMHBbI NPAMbIX YINOB OCHOBAHUW M CepeauvHy MMMOTEHY3bl HUXHEro

OCHOBaHuA, npoeeleHa NMOCKOCTb. [lokasaTb, 4TO JIMHKA NepeceyeHus 3TOW NNOCKOCTU C

HoKoBOW rpaHblo NapannensHa ykasaHHoMmy 6okoBomy pebpy.

25. Yepes cepeauHbl aByx pebGep OCHOBaHWA MpaBUNbHOW TPEeyrofibHOW nupamuabl

nposefgeHa MNOCKOCTb napanneibHO 6OKOBOMy pery [okasaTtb, 4TO 3Ta MNOCKOCTb

nepecekaet iBe 6okoBble rpaHu nupamubl No NpAMbIM, NapannenbHbiM MeXy cobon.

MapannenbHOCTb NIIOCKOCTEN

26. Toukm A4 W B pacronoxeHbl B OOHOM W3 NaparnenbHbIX Q
nnockocten, C n D — B gpyron. Otpeskn AC n BD nepecekaroTcs

BTouke M; BD = 15¢cM, AB = 4cm, DC = 6 ¢cm (puc. 17): Y

a) kak pacnonoxexb! npsimble AB n CD? (Oteet obbsc-

HWTD ); -

6) BbluMCANTE ONUHY OTpeska DM.

Puc. 17

27.Yepes Touky O, pacnosnioxeHHyo Mexay napannensHbiMu Nnoc-

KOCTSMM 0. U [, NPOBEAEHbI ABe NPsiMble, KOTOpbie NepecekaoT

NIIOCKOCTU B ToUKax 4 u 4,, B n B, (puc. 18):

a) kaKk pacrnonoxeHbl Npsimbie AB n A, B, ? (OTBET 06BACHUTD ); .

6) HanTV ANWHY oTpeska 4B, ecrin AB = 18 cm,

A40:04, = 3:5. ’ ‘ Puc. 18

28. [1ea ny4a c Ha4yanoM B TOUKe A NepecekaloT OAHY 13 NapannenbHbiX

NAockocTen B Toukax 4 ,B,, a Apyrylo — B Toukax 4,,8, (puc. 19):

6) BblumCnUTL AB|, ecnu4, B, = 4cm,4,B, = 16cm,B,B, = 15cm.

\
a) Kak pacnonoxeHbl npamble 4,8, n 4,B,? (OTB€T 06BACHUTD ), 4‘.
)\

Puc. 19

29. Nlyun MK wn MP nepecekalT MMNOCKOCTb O, MNapanfenbHyto M

NIoOcKoCcT¥ P, B TOMKax A U B, a 0QNH U3 HUX NepecekaeT NNOCKOCTb

0. B Touke 4, (puc. 20):

a) NOCTPOUTL TOUKY B, NepeceveHust NIockocTy o 1 nyda MP;

0) BbluMCIIUTL A B, ecnn MA:AA; = 3:4, AB = 6¢cm.

30. Mnockoctn o 1 B napannensHbl. OTpe3ok AB pacnosioXeH B

MAoCKOCTM o, Yepe3 ero KoHubl ¥ TOYKY K, nexallyro. mexay
MIOCKOCTAMKM, NpoBeaeHbl npsamble. OaHa W3 HKX nepeceKaeT

nnockoctb B B Touke B, (puc. 21):

a) NOCTPOUTbL TOUKY nepecevyeHns NpssMon AK 1 NIIOCKOCTU o

(Touky 4, ),
0) BblumcnuTe A4, WBB,,ecnn A,B,:AB = 3:4, AK = 6¢cMm,

Puc. 21

BK = 12c¢m.




31. Yepes Toukn B, 1 B, CTOPOHbI AB pPaBHOCTOPOHHEro TPeyronbHUKa

ABC npoBefeHbl NOCKOCTU o 1 B, napannenbHble npsimoit BC (puc. 22):
a) Ha Kakue hurypbl AennTcsa 3TOT TPEYroNbHUK NIOCKOCTAMM oL 1 37
0)BbiuncnnTs nepumeTpbl aTux uryp, ecrm AC = 18cm n
AB, = B;B, = B,B.

32. MNnockocTb o NapannesibHa naockocTh, B KOTOPON NeXuT KBaapaTt
ABCD . Yepe3s BeplumHbl KBagpaTta nposefeHbl napannesibHbie npsMble,
rnepecexaroLne niockocTb o B Todkax 4,B,,C; u D, (puc. 23):

a) onpeaenuTb BuA YeTbipexyronbhunka 4, B,C D ;
6) BbIYUCIINTL NEPUMETP YeThipexyronsHka 4,8,C,\ D), ecrm A8 = 12cm.

33. Toukn 4, B, C n D He nexart B ogHow nnockoctn, KM,P —
cepeavHbl oTpeskoB AB, AC, AD (puc. 24):
a) AokasaTb, YTO NNOockoCctTy DBC v KMP napannenbHsbl;

0) BbluMCINTL MepuMeTp TpeyronbHuka KMP, ecnu BD = 12¢cm, | ¢
BC = 8¢cm, DC = 6¢cm. K
B
34. MnockocTv o # B NapannensHbl. BepHo nu, 4To niobasi npsimas Puc. 24

NIOCKOCTU o napannenbHa niockoctn B? (OTeeT 06bscHUTD.)
35. Pebpo kyba ABCDA,B,C,D, pasHo 24 cm. Touka K — cepeauHa pebpa BB, . Yepes
TOuKy K nposeaeHa nNiockocTb o, napannenbHas nnockoctn BC 4, :
a) NOCTPOUTL OTPE3OK, NeXaLuni B NTOCKOCTU o U B rpaHn ABB A, ;
6) nocTpouTb ceveHne Kyba NnocKocTbio o
36.0aHky6 ABCDA,B,C,D, . Touyka K — cepeauHa pebpa AB . [ocTpouTh cedeHne kyba
MMOCKOCTbIO, KOTOPAs COAEPXUT TOYKY K 1 napannenkHa niockoctv 8B,D,D.
37. MapannenbHble MNIOCKOCTU & 1 B nepeceyeHbl MIIOCKOCTHIO ¥, MIMHMK UX NepeceYeHmnst —
npsmele a v b. B nnockoCTu Y nposegeHa npsaMas ¢, nepecekarwiasi Npamylo b :
a) MoryT nv NpsiMbie @ U ¢ nexarb B 0AHON nnockoctn? (OTBeT 06bACHNTB.);
6) NOCTPOUTEL NNHUIO NEPeceyeHunst NIIOCKOCTHN, CoaepXalllel HEKOTOPYH TOYKY npsi-
MOW a W NpsAMyl0 ¢, C NNOCKOCTAMM o W . BepHo nu, 4TO OBe NMOCKOCTH,
napannesnbHble 0gQHON NPAMON, napansnenbHbl?
38. MocTponTk ceveHne Kyba NNocKoCTbO, NPOXoasLUen Yepes Toukn M, P, K (pwvc. 25).

K

~
T TP BN

______________

a) ? 8) r)
 Puc. 25

MOCTPOEHNS HYXHO BLINOMHATL C MNOMOWbLIO NWHEAKU M YroNbHUKA TaK, Kak CTposAT

napasnnensHbie npsaMble.

39. NocTpouTs ceveHve napasnenenunena NiocKOCTbIO, NPOxXoasLLel Yepes To4km MK P (puc. 26).

M

X

.
| btk T ! DU

Puc. 26
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40. laH ky6 ABCDA,B,C,D, . [tocTpounTb ceveHne Kyba NnockocTbio, NPoXoasLlen Yepes

[aHHbIE TOYKM, 1 ONPeaennTb, Kakue Urypbl Noy4YnMIMcb B CEYEHUN:

a)C,, K, D; 6)C,, K, C, roe Touka K — cepeauHa 4B, .

41. [ocTpouUTL CEYEHVE MHOTOrpaHHMKa MIOCKOCTLIO, NpoXxoasilei Yepes Toukn M,P.K (puc. 27):

4 Pl ’
X P B - "
b e o
rl 7 . / 7 .
4 K

a) rodka K
NpUHanNexuT 6) Touka K npuHagnexuT g
NNOCKOCTU ¢ ; NMOCKOCTU o]
OCKOCTW O; 1\ o7 B) r)

42. MNocTponTb CeyeHne MHOrorpaHHuKa MoCKOCTbI0, MpoxoAsiien vepes TO4Ky E U

napannenbHon NnockoctTn MPK (puc. 28).

E
1 I M ! 1
| / i y 3 i
: M 1 M ] ! '
1 I i : :
i \ i | } I"
| K ! K oo {ERAEN
t 1 i ! /1 See
| | { ! /ol T~k
Pttt ininininly I . i P et iy kbbb e
/, 'I F i ,, II Ve - -
,/ ’/ I~ ] ,, / // ——————
e ’ll 7 E] Myl .-~ £
‘ ‘ r)
a) - 6 B
) ) Puc. 28 ©

N306paxeHue npocTpaHCTBEeHHbIX ¢huryp

43. TpeyronbHuk 4,B,C, — npoekuus pasHobeapeHHoro TpeyronbHmka 4BC (AB = AC).

MocTpouTb Npoekuunio BUCCEKTPUCHI TPEYTroNbHIUKa, NPOBEAEHHON 13 BEPLUMNHDLI A .

44, TpeyronbHuk 4,8,C, — npoekuus paBHobeapeHHOro TpeyronbHuka ABC (4B = AC).

MocTpouTk NpOEKLUIO NeprneHankynsapa, NpoBeaeHHOro U3 cepeanHbl GOKOBOWM CTOPOHb! A0

OCHOBaHUA TpeyronbHUKa.

45. Mapannenorpamm 4,B,C,D; — npoekuus pom6a ABCD. Touka K — cepeanHa AB.|

MocTpouTb Npoexumo nepneHAnKynapa, NpoBeaeHHoro u3 ToYkn K Jo anaroHanum AC.

46. lMocTpouTb NPOEeKUMo NpAMoyronbHUKka ABCD, 3Haa NpPoeKuun ero BepwwuH A,B v

TOYKWU nepeceyveHusa guaroHanen — O, Touku 4,,B,,0,.

47. Napannenorpamm 4,B8,C,D, — npoeKuus ksagpata ABCD . [TocTpouTs npoexuuio nep-

neHankynapa, npoBeeHHOoro 13 To4kK nepeceyeHns [varoHanem ksagpaTa 4o CTOpPOHbl AD .

48. TpeyronbHuk 4,B8,C, — npoeKkuusi paBHOCTOPOHHero TpeyronbHuka ABC . MoctpouTs

NpoeKuno nepneHgnkynapos, NpoBeeHHbIX U3 I'IpOVI3BOﬂbHOl7I TOYKM Ha CTOpoHe AB Ao

1ABYX APYTMX CTOPOH.

49. MNocTpounTs Ha n3obpaxxeHun pomba nsobpakeHne ero BbICOTbl, ecrin yron pomba paseH 60° .

50. Toukmn 4 wn B npuHagnexaTt BHYTPEHHUM 0OnacTsiM GOKOBbIX CMEXHbIX rpaHen

YETbIPEXyronbHOM NpPu3Mbl. [OCTPOUTL TOUKY NepeceyeHVs NPAMOR AB € NROCKOCTLIO

HUWXHEero oCHoBaHus.

51. Toukm M 1 N npuHagnexar BHyTPEeHHUM oBnacTsM CMeXHbIX GOKOBbIX rpaHe# Tpeyrosb-

HOW Npun3ambl. MocTponTL TOUKY nepecedeHns NpAMoNn MN C NIOCKOCTLIO HUXHEro OCHOBAHMS.

24
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CAMOCTOATENIbHAA PABOTA C-2-1

Tema. MapannenbHOCTL NPAMBLIX B NPOCTPAHCTBE

B-1i 7 6annoB

B-1l 9 6annoB

KoHub! 0Tpeska 4B nexart no oaHy CTOPOHY
OTHOCMUTENbHO NNOCKOCTU o.. Yepes Touku
A v B npoBefeHbl napannesnbHbie npsamble,
KOTOpbIe NepeceKaroT MioCKOCTb oL B TOYKaX
Ay w By

a) NOCTPOUTb TOYKY nepeceveHust NpsMon
AB v nnockoct! o (Touky O);

6) BbluuCUTL A4, W BB, , ecrn

AB,;:B,O = 3:2; A4, + BB|= 35ep.

MNepecekatowmecs npamble a U b nexart B
nnockoctu ¢ . lNpsimas ¢ napannensHa nps-
MOW b 1 nepecekaeT g . [lokasaTb, 4TO nps-
Mas ¢ JIEXWT B NIOCKOCTU L.

B -l 10 6annoB

B-IvV ' 12 6annos

| Touka K pacnonoxeHa BHe NIIOCKOCTY
TpeyronbHuka ABC, E n F — cepeavHbl
oTpeskoB KA u KC:

a) QoKasaTtb, YTO OTpe3oK EF paBeH‘m na-
panneneH cpeiHeh NUHUN TpeyronbHUKa
ABC (MP);

6) kaKk pacnonoxeHbl npamble EM v FP?
(OTBeT 06BACHUTD.)

Touka K He nexwut B nnoOCKOCTW Tpaneunn
ABCD. Yepes cepeanHbl oTpeskoB KA u
KB npoBepeHa npsimas EF (AB Il CD):

a) AokasaTb, 4TO npsimble EF un CD na-
pannenbHbl;

6) onpeaenuTb BUA YeTbIpexyronbHuka DCFE
ecnm ABDC = 2:1.

—1

1




CAMOCTOATENbHAA PABOTA C-2-2 T
Tema. MapannenbHOCTL NPSAMON U NAIOCKOCTYH |
B-I B-Ii
LaH TpeyronbHuk ABC . MNnockocTb o nepe- | MNockocTe o nepecekaeT CTOPOHbI AB U
cexaeT ero CTopoHbl AB wn BC cootBeT-| AC TpeyrosibHuka ABC B Todkax M n K
CTBEHHO B UX cepeauHax K n M. [Jokasars, | TaKk, uto LAMK = £ZABC. [okasaTb, 4TO
41O NpsAmas AC napannenbHa NNockocTu. | npaAmMas BC napannenbHa NinockocTu a..
B ) : 4
A C B/'/ L‘\(v
B -1 4 B-IV
MnockocTs o nepecekaeT CTOpOHbl 4B wn|[aH TpeyronbHuk ABC. [lnockocTs o,
AC TpeyronbHuka 4BC B TO4Kax M 1 K Tak, | kKoTopasa napannensHa npsmon 4AC, nepe-
4To  AM = lAB, UK = -1—AC. [lokasar, | CEK@eT CTOPOHY AB B Touke K, a CTOPOHY
3 3 BC B TOMKE M. [JoKasaTb, 4TO nNpaAMas KM
4yTo npsAMaa BC napannenbHa NMocKoCTU . napannensHa npamon AC.
CAMOCTOATEJIbHAA PABOTA C-2-3 B I
Tema. MapannenbHOCTb NNOCKOCTEN 1
B-1 [76annoe| B-Nl [96annos| B-Il [106annos| B-IV [12 6annos T
1. BaHo: allB; 4,Bea; C,DeB; ACNBD = 0. L
-
Haitth 40, ecrm|Haittn OD, ecnu|Haittw 4B, ecnu|Haiwtu DC, ecrm| |
AB = 3¢Mm, AB = 2cMm, DC = 17,4cm, AB = 2,9 cm,
DC = 4cm, DC = 4cm, A0 = 2,9¢cm, OB = 4,3 ¢cm, -
oC = 8cwm. OB = 5c¢cMm. oC = 5,8cm. OD = 8,6¢cm. ]
2. MocTtponTts ceveHne kyba ABCDA,B,C;D | NIOCKOCTbLO, ]
npoxoaslien Yepes Toukn B ,M K, ecnu: L
B < 5, ¢ B K ¢ ”‘“_
4 % A E D, A i b, 1
J : D, ! :
M, ' ! | ; -
: ! MW : -
By B K B!
- “'““""'I;'“ C ikt Ry C I R C B
4 b 4 D a“ M D L
Me A4, wKe DD,.| Me DD, nKe CC, Me ADwKe B|C,.|Me ABnKe DC. | _
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CAMOCTOHATEINIbHAA PABOTA C-2-4

Tema. MU3o6paxeHune npocTpaHCTBeHHbIX ¢uryp. NoctpoeHue cevyeHnmn

B-Il 7 6annos

B-Il 9 6annos

1. TpeyronbHuk 4,8,C,; — npoekuust paBHo-

6eapeHHoro TpeyronbHuka ABC (AB = BC).
[MocTponTL NPOEKLIIO BbICOTLI TPEYronbHUKa,
.NpoBEAEHHON N3 BEPLUWHbI B .

1. Mapannenorpamm 4,B8,C,D, — npoek-

unsa ksagpata ABCD. [octpouTb npoek-
UMI0 nepneHaukynapa, NpoBeLeHHOro w3
TOUYKM NepeceyeHus anaroHanen kKeagpata
K CTOpPOHE AB. .

2. MoctpounTb ceveHne kyba ABCDA,B,C D,

MMOCKOCTbIO, NMpoXoasilen Yyepes BepLUMHY
D v Todkm P u K, fiexaue cooTtseT-

CTBEHHO Ha pebpax B, C,u CC,.

2. MNocTpouThb ceveHune kyba ABCDA B, C,D,
NNOCKOCTbIO, NPOXOAALIEN Yepes BePLIMHDI
An C NTOYKY K, nexallyto Ha pebpe BB, .

G

&
B, ;’ q .:
e A
) D,
4 1 ! :
' ]
I 1
! oK !
! R R
e c ¢
4 ,/
Vil A D
A D
B-ll 10 6annoB B-IvV 12 6annoB

1. MNocTpouTb NPOEKUUIO NPaBUNbLHOrO Tpe-
yronbHuka ABC, 3Hasi npoekuun ero Bep-
WWHbI B ncepennH K u P CTOPOH AB n AC:
B, K, nP|.

1. MocTpouTtb npoekunio kBagpata ABCD,
3Has NPoeKuUnn ero BepwnH 4 u B v Touku
nepecevyeHns pguaroHanem — O: TOYKK
A,BywnO,.

2. MocTpouTk cevenne kyda ABCDA,B,C\D,

MOCKOCTLIO, MpoXoAsallen Yepes BepLUnHbI
D v B, n TouKy K, nexatuy Ha pebpe 44, .

p-o

G

[ERPENOIR RS RS SR o

AN
T

2. NocTpounTb ceveHune kyba ABCDA,B,C,D,

NNOCKOCTbIO, NPOXoAsLLen Yepes3 BEPLUNHDI
B u D nTouKy K, nexatuyto Ha pebpe 44, .

C,

— NS
—




KOHTPOJIbHAA PABOTA K-2-1

Tema. NapannensHble NpsiMble U MIOCKOCTU

B-l | 7 bannos

B-1l | 9 6annos

1. MoryT nu ckpelymsaroLmecs npsmble a U b

6biTb napannencHoiMu npamon ¢? (OTeet
06BACHUTD.)

1. Kak pacnonoxeHbl 0Tpe3ku, N0 KOTOPbIM
cekyLlasi MOCKOCTb nepecekaeT MnocKoCTy
rpaHevt ABB 4, n DCC D, kyba
ABCDA,B,C,D,? (OTBET 06BACHUTD.)

2. Toyka K He NeXuT B NIIOCKOCTU NPSMO-
yronbHuka ABCD . Kak pacnonoxeHa nps-

Mas CD Mo OTHOLWIEHWUIO K NNockocTy ABK?
(OTBET 06BACHUTD.)

2. lMNpsvbie AB wn CD cKpewuBatoTcs.
HokasaTb, 4TO Yepes cepeanHy oTpeska AC
MOXHO NPOBECTU MIMOCKOCTb, Napanienb-
HYIO NpAMbIM AB 1 CD, U TONbKO OHY.

3. [loka3aTb, 4TO BCe NpAMLIe, nepeceka-
olMe [Be AaHHble MapannenbHbie nps-
Mble, NeXaT B O[IHOM MI0CKOCTH.

3. HaH TpeyronbHuk ABC. [1nockocTb,
napannenoHas npsaMon AB, nepecekaet
CTOPOHY AC B Touke E, a CTOPOHY BC — B
Touke F. Toyka E penut oTpe3ok AC B

oTHouleHun 3:7, cuntaa ot Toukn C. Hantu
AJMHY oTpeska EF', ecnin 4B = 200M.

4. MocTpouTb ceverne kyba ABCDA,B,C\D,

NMOCKOCTLIO, NpoxogsLlen Yyepes pebpa 4B
nwD,C,.

4. [1aH paBHOCTOPOHHUW TpeyronbHuk ABC.
MoCcTpONTL NPOEKLMIO ITOr0 TPEYronbHUKa 1
€ro BbICOT Ha NNOCKOCTb O..

B-1ll ] 10 bannoB

B-1IV | 12 6annoB

1. AaHbl ckpelwmsaowmecs npavble a, b v
npsMasi ¢, He napannenbHas npsMov a.
MposBecT npsmylo, nepecekaiowy o6e
CKpeLumBaioLLmMecs Npsamble a v b Tak, 4Tobbl
oHa 6bina napannensHa npsimon ¢. Bcerga
fn 310 BO3MOXHO? (OTBET 06BACHUTL.)

1. daHbl ckpelumBaomnecs npamble a, b un
npsmasl ¢, He naparnnenbHasa npamMon b.
MpoBecTn npsimylo, nepecekatolyto obe
CKpeluvBaloLWmecs NpsMbie a U b Tak, 4Tobb!
OHa ObIna napannensHa npamon ¢. Bcerga
nm 370 BO3MOXHO? (OTBET OOBACHUTD.)

2. Hepes KoHLbI OTpeska AB v ero cepeaviHy
O npoBedeHbl napannernbHbie npsMble,

nepecekarlolime HeKoTopylo NnockocTs B
Toukax A4,,B, W O; COOTBETCTBEHHO.
WN3BecTHO, YtOo 44 ,= 3,40M, BB,= 5,60Mm.
Ha#tv anuHy otpeska OO,, ecrnu OTpesoK

AB nepecekaeT NnockoCcTb B .

2. Uepes3 koHUbI OoTpe3ka AB W ero cepe-
AMHY O NpoBefeHbl napannenbsHbie NpsaMble,

nepecekaioLLue NMockoCTb ¢ B TOYKaX 4,5,
W O, COOTBETCTBEHHO. W3BECTHO, uTO
AA,= 5m, 00,= 4 M. Hantv anuHy otpeska
BB,, ecnu OTpe3ok AB He nepecekaeT
MMOCKOCTb «.

3. [laHbl napannesnbHble NrockocTM o u .
Yepes BepLUMHbI TpeyronbHuka ABC, nexa-
LLiero B NOCKOCTU o, NPOBEAEHLI Napanneribs-
Hble NPsMble, NepecekaroLne nnockocTs 3 B
Toukax A4,,B; u C, COOTBETCTBEHHO. Hantu
MeauaHy TpeyronbHuka A,B,C,, npoeegex-
Hyl0 K CTOpOHe A,B,, ecnn AB = 120m,
BC = 100m, AC = 10 0m.

3. OaHbl ABE NapasnenbHbIe NOCKOCTU B ny.
Uepes BepLUnHbl TpeyronbHuka BCD, nexa-

Lero B MrockoctTM [, npoeedeHbl naparn-
nernbHble MpsiMble, NepecekatoLine nockoCTb
Y B Toykax B;,C; M D; COOTBETCTBEHHO.

Haintn Guccektpucy Tpeyronbhuka B,C,D,,
MpoBeaeHHYI0 K CTopoHe B, C , ecnu
BC=10M,BD = 13m, CD = 13 m.

4. TpeyronbHuk A4,B,C, sBnsetca na-
pannensHon Npoekumnen npasunbHoOro Tpe-
yronbHuka ABC Ha nnockocTe o. Moctpo-
WTb NPOEKLMM OUCCEeKTPUC TpeyronbHuKa
ABC.

4. TpeyronbHuk A4,B,C, nABngeTcaA na-
pannenbHoN npoekunen paBHOCTOPOHHErO
TpeyronbHMka ABC Ha MNMOCKOCTbL O.
MocTpouTb NPOEeKUMnN Ha NMocKoCTb o Npsa-
MbIX, NepneHanKyNApHBLIX CTOPOHaM TPEYrosib-
HWKa ABC, npoBedeHHbIX 4Yepes To4ky M,
B3ATYI0 Ha CTOPOHe TpeyronbHuka ABC.
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3. [leprneHOUKynsspHOCMb
" NMPSIMbIX U NJ1I0CKOCMeu

MepneHANKYNAPHOCTL NPAMbIX B NPOCTPaHCTBE

OnpepeneHne. Tak Xe Kak U Ha MAOCKOCTW, ABe
npAMble Ha3biBaKTCA NepneHAnKyNnApHbLIMU, ecnu
OHM NepeceKaloTcst N0, NPSMbIM YriioMm.

MpusHak. Ecnn pgBe nepecekawowmecs npsamble
napansienibHbl COOTBETCTBEHHO ABYM MepneHanky-
NAPHLIM MPAMbBIM, TO OHW TOXE NepPneHANKYNAPHbL.

a

b,

[) p

(a, lby,a,llbya, Lay)= b, Lb,.

MepneHANKYNAPHOCTL NPSAMON U NIIOCKOCTK

Onpeaenexue. [psimas, nepecekaroLias rMaocKoCTb,
HasblBaeTCA NepreHANKYNAPHON 3TON NIIOCKOCTHU,
€Crnn oOHa nepneHanKynsipHa nboi NpsaMon, nexa-
et B 9TON NMIOCKOCTU M NPOXOAALLEN HYepes3 TOYKY
nepeceveHus.

Mpu3Hak. Ecnu npamast nepneHauKynsapHa ABYM
NpsiMbIM, NeXaluM B MIIOCKOCTU 1 Nepecekalonm-
cA, TO OHa NepneHanKyNapHa AaHHOM NOCKOCTH.

=

(ala)e (alx);
(albvalc)y=ala,;
x— nmobas npamMas NNOoCcKoCTH o..

CBoncTBa NPAMON U NIOCKOCTU, nepneHa

UKYSISPHBLIX MeXay cob6oi

[Be npsMble, NepneHanKynapHbIe OAHON N TOW Xe
NNOCKOCTH, NapasnenbHel mexay coboin.

Ecnv ogHa w3 OByx napannenbHbIX NPAMbIX nep-
neHAVKYNspHa 3agaHHOW MSI0CKOCTU, TO M BTOpasd
npsiMasi NneprneHauKynapHa aToW NNOCKOCTY.

b

RS T

(alo n bla)=allb;
(allb naloa)=blio.

MpaAmasn, nepneHauMKynsipHas OfHOW u3 AByX napan-
nenbHbIX NNOCKOCTEW, neprneHanKynsapHa n BTOPOM
NOCKOCTH.

[Be nnockocTu, nepneHanKynsipHbIe OAHON i TOM Xe
npsAMoW, napannenbHbl mexay cobou.

a

A

(alipunmalay=alf;

(alavnBla)=allp.




MepneHAMKYNAP U HaKNOHHAA

MepneHAUKYNAPOM, ONyLLEHHbIM U3 OAHHOM TOYKM HA AaHHYIO NMOCKOCTb, Ha3biBaeTCcs
OTPE30K, COeAUHAIOWMIA AAHHYIO TOYKY C TOYKOW MIIOCKOCTU W fexalumii Ha npsiMo,
nepneHankynapHon nnockoctn. KoHey 9Toro oOTpeska, nexawero B MrocKoCTy,
Ha3blBAeTCsl OCHOBaAHUEM nepneHgukynsapa.

HaknoHHON, NpoBeaeHHOM N3 JaHHOW TOYKM K AaHHOW MIIOCKOCTH, HasblBaeTcs nobon oT-
pe30K, COeANHSAIOWNA AaHHYIO TOUKY C TOUMKOM NMAIOCKOCTU U HE ABMSIOWMIACS NepneHanky-
napom K niockocTu. KoHew oTpeska, nexawero B NI0CKOCTH, Ha3biBaeTCA OCHOBaHUEM
HaKNOHHOW. OTpe3oK, COeAVHSAIOWWUA OCHOBaHUA MNeprneHauKynapa v HakmoHHOW,
NpoBeAEHHbIX U3 OOHOW U TOM Xe TOYKK, Ha3biBaeTCs NpoeKLue HakNnoOHHON.

Mepnenavkynap Kopo-
Ye NPOM3BOJSILHOWN Ha-
KNOHHOMW, rpoBedeH-
HO® K NNOCKOCTU U3

Y paBHbIX HaKNOHHbLIX, NpoBe-
AEHHbIX K MIIOCKOCTU M3 O4HOWN
TOYKW, MPOEKUMM pPaBHbl, W
HaobopoT.

N3 [BYyX HaKMOHHbIX, NpoBe-
JEHHbIX K NSIOCKOCTN U3 OAHON
TOYkM, Bonblue Ta, y KOTOpOU
npoekumss 6onbwe, n Haobo-

TOW Xe TOYKN. poT.

o
C
B D

Ecrm CB>CD ,70 AB>AD .
Ecnm A4B>A4D ,10 CB>CD .

AN

Ecrnv 4B = AD,170 CB = CD.
Ecnn CB = CD,T0 AB = AD.

Teopema o Tpéx nepneHgnkynspax
(umeeT aBa yTBEPXKAEHUA: NpsAMoe 1 obpaTHoe)

Ecnu npamas, nexawyas 8 Ny10CKOCTH
U rpoxogswias 4epes OCHOBaHWe
HaKNMoOHHOW, nepneHauKynapHa npo-
eKUMW HaK/OHHOM, TO OHa nepneH-
AVKYNspHa n camon HaKNOHHOMN.

Ecnu npamas, nexatuasi B NockocTn
n npoxogsuwlas 4Yepes OCHOBaHue
HaKIMOHHOW, NepneHankynspHa Hak-
NOHHOK, TO OHa NepneHANKYNapHa U
NMpOeKLMUN HaKITOHHOM.

AB — nepnengukynsp, AC — HaKrnoHHas,

BC — npoekuust HaknoHHo A C Ha M0CKOCTbL O,
KP — npamas Ha NnoCcKOCT! .

1)Ecnm KP L BC, 70 KP L AC.

2)Ecnm KP 1 AC, 710 KP 1 BC.

]

-
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NepneHaAUKYNAPHOCTb ABYX NNOCKOCTEN

Onpegenenue. [lBe nepecekaio-
LMeCca nNiockocTn HasbliBatoTCsA nep-
NeHAUKYNSIPHbIMY, €ecnu  TpeTbs
MIOCKOCTb, NepneHanKkynapHasa nps-
MOV nepeceyeHns 3TUX NNOCKOCTEN,
nepecekaer ux no nepneHauKynap-
HbIM NPAMbIM. : ’

o
v

Ecnm oo nepecekaet B no npamow ¢, v L ¢,
Y nepecekaeT o, no NpsMon a, Y nepecekaet 3 nNo

npamon b, alb.al b, 000 L.

Mpu3Hak. Ecnv NnocKoCTb NPOXoauT
yepes NPAMyo, NepPNeHanKynapHyto
APYrov nNnockocTn, TO 3TN NITIOCKOCTU
nepneHanKynspHobl.

Ecnn b 1 o n B npoxoaunT vepes b, 10 B L o.

Ceouncreo. Ecnn npamas, nexatias
B OAHOWN 13 ABYX NepneHanKyNApHbIX
NNOCKOCTel, NepneHanKynsapHa nu-
HUK UX NepeceveHmnsi, TO oHa nepnex-
AVIKYNSipHa 1 Apyron NockocTw.

Ecnn BJ_oc', 3 nepecekaeT v noa nb La
(b nexntB B), T0b L.

PaccTtosiHne B npocTpaHcTBe ( p — paccTosiHue)

PaccTosiHue Mexay
OBYMSl TOYKaMm paBHO
ANvHe oTpeska, coean-
HSIHOLLLEFO 3TU TOYKM.

PacctosiHue OT TOuYKU Ao
NPAMON — 3TO ANNHa nep-
neHaukynsipa, OMyLEHHOro
N3 aHHOW TOYKM Ha NPAMYIO.

PacctosHue wmexay napan-
nenbHbIMUA MNPAMbIMU — 3TO
paccTosiHne OT Kakon-Hubyab
TOYKM OQHOM NPSIMON 40 ApPYrown.

A‘\.B

p(4, B) = AB.

A

B
a

AB 1L a p(4, a) = AB.

a A

b o
M allb; A€ a;

AM 1 b; be b p(a, b) = AM.

PaccTtosHue oT TOUKM [0 NNOCKOCTU — 3TO ANKHA nepneHaukynapa, onyueHHOrc mn3

9TOW TOYKM HA NNOCKOCTb.

[Nposognm KM 1 o
(Me o). KM= p(K;a) .

K

SO 1 a. Mposogum KM || SO .
Torpa KM Lo wn
KM= p(K;01).

MNpoBoaum Yepes Touky K nnoc-
kocTb B Lo (B nepecekaeT a
no AB). lNposogum KM L AB.

A

Torpa KM Lo wn KM= p(K;o).




1

O O O A B

1

|

[ A O A B

PaccrosiHne mexay npsAMon 1 napannenbHOW e NI0CKOCTbIO

PacctosHueM oOT npsmon Ao
napannesbHon en MnocKoCTH
HasblBaeTCs paccTosHue OoT
NPOU3BONBLHOM  TOYKWM  3TOW
NPSAMON 0 NITOCKOCTW.

alla, A€ a,
p(a;o)= p(4;0) .
Buibupaem Ha npamon a

a _;4
pd 7
NPOU3BONLHYI0O TOMKY A W

HaxoauMm paccrosaHune ot 3TON TOUYKKU A0 MIIOCKOCTU L.

PaccrosiHue Mexay napannenbHbIMM NNOCKOCTAMMU

PaccTtosinuem wmexay AByms
napanmnenbHbIMU NITOCKOCTAMMU
HasbiBaeTCs paccToaHuMe OoT
NPOU3BOJNILHOMW TOYKM  OQHOWM
naocKocT A0 BTOPOW nnoc-
KOCTM.

Bllc, Be B, .
p(B;0)= p(B;at) . / :
Beibupaem B nnockoctn
NPOUN3BONbHYIO TOYKY B u
Haxo4uM pacCTosiHUe OT 3TOWM TOYKM A0 MIIOCKOCTU CL.

23

PaccrosiHue Mexay cKkpeuinparwouimMmucs NpaAMbIMN

JOW N3 HUX.

PaccrosiHuem  mexnay

OAT Yepes 3TN NpaMble.

O6WuM neprneHAUKYNAPOM K [ABYM CKpeuiu-
BAOLMMCS MPAMbIM HasblBAeTCA OTPE30K C KOH-
UaMn Ha 3TVX NPAMbIX, NepPreHaNKYNAPHBLIA Kax-

CKpeLlMBaoLMMUCS
NPAMbIMKU HasbiBaeTca AnuHa mx obiero nep-
neHaukynapa. OHa paBHa PacCTOSHWIO MeXay
napannenbHbiMy  [INOCKOCTAMMU, KOTOpble MPOXO-

AB Ll a, AB L b;
p(a;b)= AB .

Mpsamble a n b —
ckpewmsaowmecs.

Cnocobbl BbIYMCIEHUS1 PACCTOSHUA MeXAY CKPeLUBaloWMMMUCA NpaMbIMi

[poBoguMm 4epes3 rips-
Myto b nnockocTs Bl a.

&//////

p(ab)= p(a;B) .

a W

MpoBoaum 4vepes npsimble

nnockoctv o |l B.

pa;b)= p(o;B) .

[MpoBoauM nnockoctb ala wn
NPOEKTUpYEM NpAMble a U b Ha
3Ty NAOCKOCTb: a — A, b— b, .

b napannesnbHbie

b
a

p(ab)= p(4;b)) .

[]

]

|

17




YYEHWYECKASA CTPAHNYKA.

1. OTpesok CD ANVHON [ NEXUT BHE NMOCKOCT MPAMOYrofibHOro TpeyronbHuka ACB 1

neprneHanKynsipeH ero katetam AC n BC. Hantu pacctosHue oT Touku D 0 cepeauvHbl
rmnoTeHyssi £, ecnn AC = b,BC=a.

HaHo: AACB; ZACB= 90°; AC= b; BC= a; AE= BE;
CD 1 (ACB); CD=1; CD1 AC; CD 1 CB.
c Hawntu: p(D;E) (p — paccTosiHune).

12

PelueHue.

E 5 CoepguHum Toam C M E; D n E. Tak kak CD L AC w CD L CB, 10
CD 1 (ABC)(no npusHaky nepneHanKynsipHOCTY NPsIMON U NNOCKOCTK).

Us AABC : ZACB= 90°.[lo ycrnosuio, 4B= /\/a2 + b2; E — LeHTp onncaHHOW OKpYXHOCTK
1

AE= BE= CE= >AB; CE= % a®+b*. 3 ADCE: ZDCE= 90°; DC 1 (4BC); DCLCE

(no onpegeneHnio NPAMON, nepneHauKynapHon nnockocTtn). Mo Teopeme Mudparopa,

2 2
DE= \JCD*+ CE*, DE= ﬁ#’ ul %«/412+a2+b2.

4
OTserT: l/\/412 + a2 + b2 )

2

2. ABCD — napannenorpamMm. BE wn FD — nepneHauKynsapbl K nnockoctn ABC.
[lokasatb, 4To NNOCKOCTU ABE 1 DFC napannenbHbl.

= Pewenue. .
Tak kak BE 1 (ABC) v DF 1 (ABC), 1o BE || DF no coicTBy ABYX
NpAMBbIX, NepnexauKynsapHbIX nnockoctu. AB W DC — kak npoTtuso-

P ABI|DC
NoNoXHble CTOPOHDbI napannenorpamma.
BEI| DF

T » % p N0 NPWU3HAKY NapannenbHoCTU ABYX MNIOCKOCTEN.

}=> (ABE) | (DFC)

3. Otpe3ok CD nepneHavKynapeH nNroCKOCTU TpeyrosibHuKa ABC , ZACB= 90°;
DC= 7cm, DA = DB= 11 cm. Haitn AnvHy runoTeHyssl AB.

D " PelueHue.
1) CD L (ABC). DA v DB — HaknoHHble, CA n CB — X npoek-
B Lumu Ha nnockocTb ABC. Takkak DA= DB, 10 CA= CB.
p Y - 2) AADC: £DCA= 90° (DC L1 (4BC); cneposatensHo, DC L AC).
AC = NAD*-DC*; AC = J121-49 = /72 (cm).
3)AACB:ZACB= 90%AC= CB,AB = AC- J2;4B = J72 - J2 = 12(cm).
OteeT: 12 cm.




i

4. B paBHoGegpeHHOM AABC ocHoBaHue BC = 12 cM, 6okoBas cTopoHa paBHa 10 cm.
N3 BeplwnHbl 4 npoBeaeH nepnenankynsap AD K nnockoctn ABC, AD = 6 cm. Hantu
paccrosHue oT ToYk D A0 CTOpOHbI BC.

Sy ey e Rafpuasine 4 -

D _ PeleHue.
l\ 1) MpoBegem AH — mepaunaHy B AABC k ocHoBaHuto BC (AC = 4B).
y B CH= %BC; AH 1L BC.CoeguHum toukm D u H, AD L (ABC), AH —
4 NPOEeKUMst HaKMoOHHOW DH Ha nnoekocTb ABC. Takkak BC L AH, 10
BC 1 DH no teopeme o Tpex nepneHgukynspax; DH — uckomoe
C " paccrosHue. :

2) U3 AACH: ZAHC = 90°;, AH = JAC* —CH*; AH = J100—36 = 8(cM). -

3MBAADH: ZDAH = 90°; DA L (ABC),DA L AH:DH = NDA>+ AH*; DH = .36+ 64 = 10(cm).

OtBeT:; 10 cm.

5. Ecnn Touka pasHoyganeHa OT BCeX BeplH MHOIoyrosibHUKa, To OHa NPOEeKTUPyeTCA Ha
€ro NNOCKOCTb B LEHTP ONUCaHHOro Kpyra.

HaHo: MA = MB = MC = MD = ME, MO 1 qa.

HokaszaTb: O — UeHTp onnucaHHOro Kpyra.

Ananus. Mbl gokaxem, 4to O — LEHTP ONUCAHHOTO Kpyra, ecnu
JoKaxeM, 4To Touka O paBHOyAaneHa oT BepwuH 4, B, C,.... Ans

aToro nposeaem otpeskn 04, OB, OC... U CpaBHNM UX.
J[lokasaTenbCcTBo.

04 = OB = OC = ...(KaKk NpoeKUnn paBHbIX HAKIMOHHbIX MA, MB,...),

cnegosaTenbHo, O — LIEHTP OMMCcaHHOoro Kpyra.

Ecnu gaHHaa Touka NPUHaAONEXUT NNOCKOCTN MHOIroyronbHmMKa, TO OHa NPOeKTUpyeTCcH B cebs.

6. JokasaTb, YTO ecnv ToYKa paBHOyZarieHa OT BCEX CTOPOH BbIMYKOro MHOTOYrorbHUKa,
TO OHA NPOEKTUPYETCA Ha €ro NSIOCKOCTb B LEHTP BNMCAHHOIO Kpyra.

[aHo: MK 1 AB, ML 1 BC, MN L CD,...,

MK =ML=MN=.., MO1LABCDE....

Hokasatb: O — LleHTp BAMCAHHOro Kpyra. ‘

AHanus. Mbl gokaxem, 4To O — LEHTP BMUCAHHOTO Kpyra, ecrv
[OKaXeM, YTO Touyka O - paBHOyganeHa OT BCEX CTOPOH MHOro-
yronbHuka ABCDE....

[lokasatenbCcTBO.

lNMpoBenem otpeskn OK, OL, ON.,....

1) OKLAB, OL L BC, ON L CD,... (obpaTHas Teopema O Tpex nepneHauKynsapax);

2) OK = OL = ON = ... (KaK npoeKummu paBHbIX HAKIMOHHbIX MK, ML,...),

3) okpyxHocTb O(OK) no gokasaHHOMy nponaer uyepes Touku K, L,..., @ CTOPOHbI
MHOroyronbHuka ABCDE 6yayT kacatenbHbIMU, TO eCTb O — LIeHTP BNMCAHHOIO Kpyra.

MpumeyaHue. Ecnn aaHHas Touvka NPUHAQNEXUT NIOCKOCTU MHOroyroflbHUKa, TO OHa
npoekTupyetcs B cebsl.

T
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®opmyribl 3aBUCUMOCTH CTOPOHbI MHOIMOYrofibHUKa
U paauycoB ONMMUCaHHOM OKOJO HEro U BNUCAHHOM B HEro OKPYXXHOCTeW

R — paanyc onucaHHOW OKPYXHOCTW, r — paauyc BNUCAHHON OKPYXXHOCTH.

MpasunbHLIK J3 J3
_ad3 a3
TPEYIONbHIUK R =%, r="=¢=, a — CTOPOHa NPABUILHOrO TPEYrOMNbHMKA.
IMpsamoyronsHbIn +b-— :
Trf)eyl'O}'IIbHMK R = % r=2 g €, a, b —xaTeTbl, c — rMNOTEHY3A.
: abc a S atb+c
W | R= o, R=s—7—,r==-,p= nonynepuMeTp),
Mpo13BONbHbIi A4S TeinG 5P >— (nonynep p)
TPEYronbHUK
a, b, c — CTOPOHbI TPEYronbHUKa, S — ero nnowlags.
Keappart R = a% r= ‘5’ , a — CTOpOHa KBaapara.
MpaBUnbHLIN a3
wectnyronshuk | R = @, 7= ==, a — CTOPOHa NPaBMMLHOTO LIECTUYTONbHMUKA.

_d

[MpAMOYronbHUK | R 5

, d — aviaroHanb NpsIMOYronbHUKa.

7. [lBe B3auMHO NepneHAVKYnspHble NNOCKOCTU o U B nepecekaloTcs No nNpsiMoin MN.

ﬂpﬂmaﬂ a NpUHaAnNeXuT MAoCKoCTH o U napannenbHa MN, npaMmasa b nNpuHaanexur

NNockocTu B 1 napannensHa MN . PacctosiHue oT a Ao MN paBHO 45 MM, a OT b
no MN — 60 mm. Hantu paccroaHue mexay NnpamMbiMu a 1 b. ‘

PeleHue.

: L2y (BIMN, all MN)=allb. |
2)B€ b; BB, L MN; BB — paccTosHue oT npsiMon MN 1o B;
M g ¥ BB, = 60 mM. I'o TeopeMe o NpsMON, Nexalien B 0gHOMN 13
7i ” ABYX NepneHAUKYNApHbIX NNOCKOCTEN U NeprneHanKynApHoOn
el NHUK UX nepecevenns, BB, L o.

3) BjA La, B4 — paccTosHue oT a Ao MN, B4 = 45mm.

4) CoeanHum ToukM 4 W B. AB| — NPOEKUMA HAKMOHHON AB Ha NNockoCTb o.. Tak Kak

alAB,,T0 a L AB no teopeme o Tpex nepnexaukynspax; AB — WcKkomoe paccrosHue.

5)Ws ABBA: £LBBA=90° (BB, La, BB LA4B,);

no Teopeme Mucparopa AB = JBB> + ABS; AB = 445 +60° = /5625 = 75 (Mm).

OT1BeT: 75 Mm.

8. Uepes O — TOYKy nepeceyeHunss guaroHaneun ksagpara ABCD npoBefeH nepneHauky-

nap MO K ero nnockoctu; AD = 2a. HaWTu pacctosiHue mexay npsiMbiMn 4B 1 MO .

PelueHue.

AB C (4BC), MO~ (ABC) = O; Og AB.

CnepoBarenbHo, AB n MO — cKkpelmBaloLlnecs npsambie.

KO — cpenHss nunna AABD ; KO || AD.

Takkak 4B 1L AD,To AB1KO

MO L (ABC), cnepoBatensHo, MO 1L KO

} - KO obwui

NepneHanKyNap CKPeLLMBAIOLLMXCS NPsAMbIX AB 1 MO.
1

KO — vckoMoe pacctosHune. KO = -AD; KO = a.

2

OtBeT: a.

—




TPEHUPOBOYHbLIE YNMPAXXHEHUA

_|1. MpamMaa BS obpasyeTt npsAMble yrmfbl CO CTOpOHamMu AB n BC paBHOCTOPOHHEro Tpe-

yronbHuka ABC, BD — BbICOTa 3TOr0 TpeyronbHuka. Hawtn otpesok DS, ecnn AC = 2 M,
BS =1 m. \

2. 3 Toukn M npoBefeHbl K NNOCKOCTU oL HaKIMOHHble MA n MB v nepneHaunkynap McC,

paBHbIY a . Yron Mexagy Kaaon HaKrnoHHOW U NnepneHanKynsapom 45°.

_{Hantu: a) nnowaab TpeyronbHuka ABC, eCnv NPOeKLMN HaKNOHHbLIX NepneHANKYNApHb;

0) yron Mexay HakoHHbIMMN.

3. Touka M oauHakoBO yaarieHa OT BCex BepLUWH NpaBunbHOro TpeyronbHuka ABC v yaa-
NeHa OT ero NfI0CKOCTN Ha 6 cM. HaiTu paccTosiHue OT TOYKU M [0 BEpLIUH TpeyronbHuka,
eCrnu ero CTOpoHa paBHa 8./3 cm.

4. Touka, paBHOyAareHHas OT BCEX BEPLUUH NMPAMOYronbHUKa, HAXOANUTCA Ha PacCTOAHUA

8 CM OT ero NNockocTU. HawnTu paccTosiHne OT 3TOW TOYKU A0 BEPLUNH MPAMOYFOSibHUKA, ecnu
€ro MeHbLlast CTOpoHa paBHa 8 CM, a amaroHans obpasyeT ¢ 6onbiuen cTopoHoun yron 30°.

5. B TpeyronbHuke ABC AB = AC = 12 M, BbicoTa AF = 9 M. Touka M yfaneHa OT Kax-

[0V BEPLUUHbI TpeyronbHnka ABC Ha 10 M. HaiTtu pacctosHue OT TO4YKN M [0 NNOCKOCTU| |

TpeyronbHuka ABC.

6. B TpeyronbHuke ABC -ZA = 45°, BC =12 cm. Touka M yaaneHa OT ero nnockocTu| |

Ha 6 CM ¥ HaxXoaQUTCA HA OOMHAKOBOM PAaCCTOSIHUM OT BCEX BEPLUNH TpeyronbHuka. Hantu
OnNuHl MA, MB n MC.

7.Yepes BepwnHy D npamoyronbHuka A BCD npoBeAeH K ero nNiiocKoCT! nepneHankynap DK .| |

[okasaTb, Uto LKAB = LZKCB = 90°.
8. OTpesok MC nepneHAVKYNAPEH NMOCKOCTU PaBHOCTOPOHHEro AABC _ M

(puc. 1). NpoeecTy Yepes TOUKY M nepneHauKynsp K npsAMon 4B .

Puc. 1
9. OTpesok MD nepneHAVKYNApPeH NNOCKOCTU NpAMOoYronbHuka ABCD .
MpoBecTu Yepes ToUKy M nepneHankynsapsbl K npsambiM BC 1 AB (pyc. 2). ) ¢

10. OTpesok MN nepneHAVKYNsipeH MoCKoCTU paBHobeapeHHOoro
TpeyronbHuka ABC (AB = AC; Touka N nexut Ha AC). [poBecTu
Yyepes To4Ky M nepneHaunkynsp K npamon BC (puc. 3).

11. OTtpesok MD nepneHANKYNApeH MNockoctu paBHobokon Tpaneuwn ¥
ABCD (AB = CD). lNpoBecTn 4epe3 TOMKY M nepneHauKynsap K npsiMown
BC (pwc. 4).

1

Puc.'4
12. K nnockoctu kBagpata ABCD npoBeaeH nepneHaukynsap BM anvHon 4 Om.
AB = 2 Om. Hantn pacctosiHue OT TOYKM M o CTOPOH M AnaroHanemn ksagpara.
13. Yepes Touky O nepeceveHuss aunaroHanei pomba K ero nnocKocTU npoBeaeH

nepneHankynap OK anuHon 5 cMm. HalTu pacctosiHue OT Toukn K [0 KaXaoW CTOPOHbI

pomba, ecnu anaroHanu pomba pasHbl 40 cm u 30 cm.
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14, Otpesok EF sBNsieTcA CpeAHeln nuHMEen npPsAMOYronbHOro TpeyronbHuka ABC

(LACB =90°). Yepes Touky E nposefeH nepneHavkynap ME K NNOCKOCTX 3TOra|

TpeyronbHuka. flokasarb, 4to: @) MF L AC; 6) MC = MA.
15. Mnowapb pomba 36.2 cM?, ogvH U3 ero yrmoB 135°. HallTu paccTosiHMe OT TOYKW,

yoaneHHoW OT KaXaow CTOPOHbI poMba Ha 5 €M, [10 ero nsiocKoCTy.

16. Bokosas cTopoHa paBHobeApEHHOro TpeyronbHUka pasHa 10 cM, a ocHoBaHue 12 cm.

Touka M ynaneHa OT K0 ero CTOpoHbl Ha 5 cM. HawTtu: a) paccTtosiHue oT Toukn M 10
NNOCKOCTY TPeyronbHuka; 6) nnowaanb Kpyra, BNIUCAHHOrO B TPEYrofbHWK.

17. Touka M oaMHaKOBO yAaneHa oT CTOPOH NPaBUNbHOIO LLECTUYTONbHWKA, CTOPOHA KOTO-

poro paBHa 6 cMm. PaccTosHMe OT TOUKM M [0 NIOCKOCTY WECTNYToNbHWKa paBHo 3./6 cm.

HaiiTv paccTosiHUe OT TOYKM M [0 KaaoW CTOPOHbI LWWECTHYroNbHIMKA.

18. Pebpo ky6a ABCDAB,C,D; paBHO 20 cm. Haintn paccrosiHue 3 .

Mexay npambiMu: a) A4, W BC;6) BC w-D,C,;8) 4,D, n B,C (pnc.5). 4 L i,

19. I'lp;imoyroanMKM ABCD v ABMK nexart B pa3sHbiX MsioCKOCTAX.

Puc. 5
CymmMma ux nepumeTpoB paBHa 46 cMm, AK = 6 cm, BC = 5 cm. ° N
HauTu pacctosiHue mexgy npsamMeimu AK u BC (puc. 6). ; \

T W
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CAMOCTOATENbHAA PABOTA C-3-1

| Tema. MapannensHocTs NpsAMON U nnockocTy. MapannenbHOCTbL U NepneHANKYNAPHOCTL

B-l 76annoB

B 96annoB

1. Yepes ueHTp O OKPYXHOCTW C panuycom r
npoeeneHa npamaa OP, nepneHavkynsapHas
MIOCKOCTU OKPY>XHOCTWU. HalTn paccTosiHne
OT TOMKM P [0 TOYKM A, nexawen Ha

OKPYXXHOCTM, ecrii OP = 2 CM, r = 6 CM.

1. Yepes Touky O nepecedeHns auwaroHanen
KBagpata CO CTOpPOHOM 4 CM npoBefeHa
npamasa OM, nepneHaukynspHas nmnockoc-
TV KBagpara. Havtun pacctosiHue ot Toukn M

[0 BepLUMH KBaapaTa, ecn OM = 2./2 cm.

L1 11

|

]

2. NaH npsmoyronbHuk ABCD . Yepes nps-
Myto CD npoBegeHa MnocKoCTb o, NeprneH-
AvkynsapHaa npsamon BC. [lokasartb, 4TO

2. NaH npamoyronbHuk ABCD . Yepes Bep-
WMHY NpsAMOYronbHUKa D nposedeHa nps-

mMasi d, nepneHaukynapHaa npamoin CD. |

AD 1 o. Hokaszatb, 4tO npamass AB nepnex-
AVKYnsipHa NNIOCKOCTU NPsiMbIX d U AD .
B-ill 106annoB B-IV 126annoB

1. Yepes cepeauHy O CTOpPOHbI AB paBHO-
CTOPOHHEro TpeyronbHuka ABC CO CTOPOHOW

2 cm npoBefeHa npsMmas OK, nepneHauky-
naApHaa MMAocKOCTU TpeyronbHuka. Hantm
paccrosiHie OT TOYKM K [0 BeplnH Tpe-

yronbHuka ABC,ecnn OK = 1 oM.

1. Yepe3 LUEHTP OKPYXHOCTU npoBefeHa
npsMas a, NepneHaukynsapHas niocKocTu
oKkpyxHocTu. [okasatb, yto nobas Touka
npsiMOM a paBHoydaneHa oT BCEX ToYek
[aHHOWN OKPYXXHOCTH.

l

2. [lan kBagpat ABCD. Yepe3 BeplunHy
KBagparta nposegeHa npsamas a, neprneHan-
KynspHas npsimont 4D . [lokasaTe, 4TO nps-
Mas BC nepneHAWKynsipHa niockocTi npg-
MbiX a U AB .

2. daH pomb6 ABCD. Yepes sepuwmnHy C
pomba nposegeHa npsMmas c, nepneHau-
KynapHas npsmbiM AC 1 CD . [lokasaTb, 4YTO
npsamMasa BD nepneHaukyrnspHa ninocKocTH
npamelx ¢ 1 AC.

L LT T T[T

L 11

|

CAMOCTOATENIbHAA PABOTA C-3-2

Tema. lNepneHAUKYNsIp U HAKNOHHasA.
CBOICTBO TOYKM, paBHOYyAaNeHHOW OT BEPLUMH MHOIOYrofibHUKa

LT T

B-l 76annos

B-ll 96annos

1. K nrniockoctu kBagpata ABCD npoBeneH
nepneHAvKynap DM, pasHbin 12 ' cm.
CropoHa kBagpaTta pasHa 5 cm. Haitu:

a) ANVHbI NPOEKUUIN HAKNOHHbLIX MA, MB
mMC,

6) ANVYHbI HAKIOHHBIX.

1. Uepes cepeguHy runoTeHysbl nNpsmo-
YronbHOro Tpeyrosibiuka 4BC npoBeaeH K
ero nnockocTn nepneHankynap KO . Joka-
3aThb, YTO HaKNOHHble K4, KB n KC paBHbl.

HaiTn AnviHbl NpOeKkunin 3TUX HAKITOHHbIX Ha
NMOCKOCTb TPEeyroribHuKa, ecnm

AC = BC = 6 ¢cm.

2. Toyka M HaxopuTcsA Ha paccTosiHM 10 cm
OT BEPLUMHbI PABHOCTOPOHHErO TPEYronbHuKa

CO CTOpOHOW 6.3 cm. Hatv paccrosHue ot
TOMKM M [0 NNOCKOCTH TPEYTosbHUKa.

2. Touka M ypaneHa OT Kaxaow BepLlnHbi
kBagparta Ha 10 Om. HanTtu pacctosHue ot
TOYKUM M [0 NAOCKOCTU KBafpaTta, ecnu ero

CTOpOHa paBHa 6.2 om.

HEERERNEN

]

]

T T

L L]
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B-il 106annos

B-lV 126annosB

1. I3 ToukM M K MNIOCKOCTU MNPOBEAEHbI
HaKMoHHble MA w MB panuHon 10 cm w

17 cm. Hantn paccrosHue oT ToukKu M Oo
NIIOCKOCTH, €CNN ANVHLI NPOEKLWIA Nponop-
LMoHarnbHbl Yucnam 2 m 5.

1. 13 TOMKN A npoBeAeHbl K MNIOCKOCTH

HaKNOHHbie AB W AC AnvHOWM 12 oM u

18 cm. HaiWTv AnvHbI NPOEKUWMA HaKMoH-

HbIX, €CNnu oaHa M3 HMX Ha 10 ¢cm Bonbwe

apyrou.

2. Touka M ypaneHa oT KaXXAou BepLUuUHbI
npamoyronbHuka Ha 10 Om. Haitu paccro-
fIHKe OT TOYKM M [0 NAOCKOCTU MPsSMO-
YroflbHvKa, eCcnu ero CTOpOHb! paBHbl 8 oM

2. KareTbl NpsIMOYronbHOTO TPeyronbHuKa

paeHbl 42 ¢cM 1 56 CcM. Ha kakom paccro-

AHUU OT NNOCKOCTU TpeyrosibHMKa Haxo-

AUTCA TOYKa, paBHoyAaneHHas OT KaXaowm
U3 BEPLUVH TpeyronbHuka Ha 125 cm?

n 4./5 om.

CAMOCTOATENIbHAA PABOTA C-3-3
Tema. Teopema 0 TPEX NepneHANKYNApax

B-l 7 6annos

B-ll 9 6annos

1. OTpe3sok MA nepneHanKynspeH NiockocTy

paBHobGeapeHHoro AABC; AB = AC. Tlpo-

BECTM Yepe3 TOMKy M MepneHaukynsp K

npsmon BC.

1. OTpesok MC nepneHanKyNsSpeH NMoCKOCTH
kBagapaTta ABCD. lNpoBecty yepes Touky M
NepneHAVKYNAp K NpaMoit BD .

2. K nnockocty npamoyronsHoro AABC

(£C =90°) nposefeH nepneHAnKynap PB.

PA =13 cMm, LB =130°, AC=5 cMm. Hantu

paccTosiHUE OT TOYKU P:

a) po npsimon AC,

6) Ao nrockocT TpeyronbHuka ABC.

2. CrtopoHa npasunbHOoro AABC paBHa
2./3 cM. K nnockocTy TpeyronbHUKa npoBeaeH
neprneHavkynap AK pgnvHon 4 cm. Hantu
paccTosiHue OT TOYkM K [0 CTOpPOHbLI BC .

B-lil 10 6annos

B-lV 12 6annos

pomba ABCD. [MposBectn uyepes TouKy M

nepneHavKynsp k npamow BD .

1. OTpe3ok MA nepneHanKynsapeH NNocKocTr

1. OTpe3ok MN nepneHauKynspeH nnoc-
KOCTU NPAMOYIOSIbHOro TpeyronbHuka ABC
(Touka N neXuT Ha runoTteHyse AB).
MNposecTn Yyepes TOUKY M nepneHgmKynspbl
K npsambim AC v BC.

2. Katetbl npsAMOYronbHOro TpeyronbHuka

ABC paBHbl 9 cM 1 16 cm. Yepes cepeanHy

MMoTeHy3bl — TOYKY O NMpoBedeH neprneH-

LUKYTSIP K NIOCKOCTY TPeyrofibHMUKa AIMHON

6 cMm. Hantm paccTtosHUs OT KOHUOB

nepneHaukKynsapa A0 KareToB U BepLUUHDbI

NPAMOro yrna TpeyrofibHuKa.

2. KateT AC npsiMOYronbHOro TpPeyrofb-

HWUKa paBeH a, yron B paBeH ¢. Yepes
BEepPLUNHY NPAMOro yrna npoeegeH K nnoc-
KOCT 3TOro TpeyrofbHUKa nepneHguky-
nap MC pnuHon a. HaWTu paccTosiHus ot
€ro KOHUOB A0 rMnoTeHy3bl.
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CAMOCTOATEJNIbHAA PABOTA C-3-4

Tema. CBOWCTBO TOUKH, PaBHOYQaN€eHHON OT CTOPOH MHOTOYrofibHUKa

B-l 7 6annos ‘

B-ll 9 6annos

1. Toyka K ypaneHa OT Kaxgon CTOPOHbI
npaBuNbHOro TpeyronbHUka Ha 30 cm, a
OT ero NNoCKoCTU — Ha 18 cm. Hantu:

a) ANVHY paguyca OKPY>XHOCTH, BNUCaHHOM

B A@HHbLIN TPEYronbHUK;
0) BNVHY CTOPOHbI TPEYronbHYKa.

1. Toaka M ypaneHa OT KaXOOW CTOPOHbI
pomba Ha 20 cm. Ero gnaroHanu pasHb! 30 cm

n 40 cm. Haitn paccTtosHue oT ToukM M 10
NIocKkoCT pomba.

2. Toyka M oAMHAKOBO yaaneHa oT Bcex
CTOpPOH TpeyrornbHuka ABC, y KOTOpPOro
AB = 6c¢Mm, BC = 10cMm, AC = l4dcm.
PaccTtoaHue OT Toukm M [0 NNOCKOCTH
TpeyronbHuka pasHO 1cm. Hawntu paccro-
fAHWEe OT TO4KU M [0 CTOPOH TPeyronbHUKa.

2. CTOpPOHbI TpeyronbHWKa pasBHbl 7CM,
24 cmm 25 cm. Todka M ypaneHa OT Kaxaow
€ro CTOPOHbI Ha 5 cM. Hantu paccrosiHue oT

TOYKM M [0 NIOCKOCTU  3TOr0 TPeyronb-
HUKa.

[T 111

I

B-l 10 6annoB

B-IV 12 6annoB

1. Touka M ypaneHa OT KaXaow CTOPOHbLI
NPAMOYrofibHOro TpeyronbHuka Ha 5 cM. Ero
KateTbl paBHbl 9 cm 1 12 cM. HanTtu paccTo-

fiHMe OT TOYKN M [0 NNOCKOCTWU 3TOro Tpe-
YrojibHuKa.

1. CtopoHa pomba ABCD paBHa 20cwm,
nnowaab ero paeBHa 320cmM’. Touka M

yoaneHa oT NnockocTn pombBa Ha 15¢cm m
0AMHaKOBO yAarneHa OT ero CTOpPOH. Hantu
PacCTOsAHWEe OT TOYKU M A0 CTOPOH pomba.

111

T

T

T T

2. [lpsimoyronbHasa Tpaneuust C OCTPbIM
yrnom B 45° n 6onbLuet GOKOBOM CTOPOHOW,

paBHOW 6./2 OM, pacnonoxeHa Ha NNOCKoc-

™ a. Ha pacctosiHum 4 Om OT ANOCKOCTU o
Haxo4UTCA TOMKa, paBHoyZaneHHas OT BCcex
CTOpOH Tpaneuun. Hantu pacctofHve oT
3TOM TOYKM 4O CTOPOH Tpaneuuu.

2. To4yka, oAMHAKOBO yaaneHHaa OT Bcex
CTOpPOH paBHOBOKOW Tpaneuuun, HaxoAMTCs

Ha paccTtoaAHuuM 3cM OT e& MNMOCKOCTU.
MepumeTp Tpaneuun paseH 48cm, a OCT-

pbi yron 60°. Hantn paccrosinne oT 3Tow
TOYKM A0 CTOPOH TpaneLuumu.

)_.
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CAMOCTOATEJIbH

IAA PABOTA C-3-5

Tema. MNepneHANKYNAPHOCTL NNOCKOCTEN

B-l 7 6annos

B-ll 9 bannos

1. Mpsamble a, b n ¢, npoxogsiie vepes
TOuYKy O, nonapHo nepneHaukynsapH.bl. f[loka-
3aTb, YTO MSIOCKOCTb, MpoOXogslias 4epes
npsMble a W b, nepneHAuVKynsapHa nnoc-

KOCTW, NPOXOAsALLER Yepes NpsiMble a U c.

1. Uepes kaxaylo U3 anaroHanemn ksagparta
nposeaeHa MMnockoCTb, NeprieHanKynspHas
BTOpOW ero agwaroHanu. [Jokasatb, 4YTo aTH
NMOCKOCTN NepreHAVKYNSpHbI.

2. a3 Touek P u Q, nexawux B AByx nep-
NeHAUKYNAPHbLIX NNOCKOCTAX, NPOBeAeHbI
nepnexankynapbl PP, n QQ, Ha npsamyto

2. TNnockocTn paBHobeapeHHbIX TPeyronb-
HUKoB ABC W ABD C OCHOBaHuUAMWU AB
nepneHavKynapHbl.  HalnTu  paccrosiHwe

nepeceyeHst NOCKOCTel. Haiity annny ot- | MEXAy ¥x BepwnHamn C wn D, ecru
pe3ka PQI’ ecnun PlQl =2 CcM, PP1 =3cMm, AB = 5¢cM, AC = 6¢cMm, AD = 8cm.
00, = 6cm.

B-lil 10 6annos B-lV 12 6annos

1. Yepes kaxaylo u3 guaroHanen pomba
nposefeHa NNoCKOCTb, NepneHanKynapHas
BTOpOI ero guaroHanu. [lokasartb, 4TO 3TH
NIOCKOCTU NEPNEHAVKYNAPHBI.

1. MnockocTu o, B 1 Yy nonapHo nepneHau-
KynisipHbl. [JokasaTs, 4TO NpsMbIe, MO KOTOPbLIM
NepPeceKkalTCa Kaxabie ABe M3 3TUX Mrioc-
KOCTeW, TOXe NonapHO NepPNeHAVKYNAPHDI.

2. TINOCKOCTM paBHOCTOPOHHEro Tpeyronb-
HUKa ABC w xBagpata BCDE nepneHau-
KynspHel. HaliTm pacctosHue Mexay ux
BepwuHamu A n D, ecnu BbiCOTa Tpeyrosb-

2. [nockocT! NPAMOYToSbHbIX TPEYTONBHUKOB
ACD w BCD c npambimn ymamm C wn D
nepneHankynapHel. Hait paccTosHne mexay
TOuKamMu A U B, ecrm CD = a, LA = 30°,
ZB = 60°.

Huka ABC paBHa 3 OM.

CAMOCTOATEINbHAA PASOTA C-3-6

Tema. PaccTrosiHMe Mexay CKpelwnBarnWmUMUCa NPAMbIMU

B-l 7 6annos

B-ll 9 6annos

K nnockoctn keapgpata ABCD nposeneH K nnockoctn paBHoBepeHHOro Tpeyrons-
nepreHavkynsp KD. CTopoHa ksagpara | HvKka ABC npoBeseH nepneHankynsp AK.
paBHa 5cM. HailTu paccTosHue Mexay Mnowapab TpeyronsHuka ABC pasHa 48 cM’,
NPAMbIMWA: BC = 16cm, AK = 6¢cm, AB = AC.
a) AB wKD; HanTtn paccrosiHne:
6) KD u AC. a) mexay npsambiMn AK n BC,

6) oT ToukM K o npsimoit BC.

B-iil 10 6annos B-IV 12 6annos

i

Yepes BepumHy C NpsiMOro yrrna Tpeyrosib-
HUKa ABC npoBeaeHa npamas a, nepneH-
AVKynsipHaa ero nnockoctu. AC = 15cm,
BC = 20cm. Hantu pac\cmﬂHme Mexay
npsiMbiMKU a U AB.

Yepes BepwunHy octporo yrna C pomba
ABCD npoBsepeHa npamMas a, nepneHanky-

NApHas ero nNockoCcTU. AB = m, LA = Q.
Haitn paccrosHue Mexagy npambiMu:
a)awnwAD;6)AB na.

—




KOHTPOMbHAST PABOTA K-3-1

B-l 7 6annos

B-1l 9 6annos

1. OTtpesok anuHown 13 cM He nepecekaer
nNockoCTb. KOHUbl OTpe3ka yaaneHbl OT
MAOCKOCTM Ha 2¢cm n 7cm. Hautu anuny
MPOEKLMK OTPEe3Ka Ha nnoLaskb.

1. -KoHubl OTpeska, He nepecekaloLlero
NAOCKOCTb, yAaneHbl oTHeé Ha 3cMu 11 cm,
Mpoekumsa oTpeska Ha NJIOCKOCTb paBHa
15 cm. HanTtu anvHy oTtpeska.

b

2. VI3 Toukn 4 Ha NaockocTb o. NposefeH
nepneHaukynsp AQO = 5CM N Be HakIOH-
Hole AB = AC. ZBAQO = ZCAO = 60°;

ZCAB = 90°. Haintn paccrosHue mexay
OCHOBAHWAMMN HAKIMOHHbIX.

2. 3 TOuKn 4 Ha nNNocKoCTb
OBE HakKnoHHble AB = AC = 6¢cMm. Yron
Mexay HuMKu paseH 60°, a mexagy WuX
npoekuuamm — 90°. HanTtu paccrosHue oT
TOYKM A 00 NNOCKOCTU .

o NpoBeaeHbl

3. U3 BepLumel B npamoyronbHuka ABCD

CO CTOpOHaMu AB = Scm, BC = 10cMKero
NNOCKOCTM  NpoBeAeH  NeprneHaukynsp
BM = 5cm. HainTu pacctosHume OT Touku M

Do npaMbIX CD n CA.

3. U3 BepwinHbl C npamMoyronbHuka ABCP
CO CTOpPOHaMu 6 cM 1 12 cM K ero NnocKocTH
nposeneH neprneHankynsp CM = 6¢cm.
HaiTtn paccrosiHie oT TOMKM M 40 NpAMbIX
BP n BA. '

B-li 10 6annos

B-IV 12 6annos

1. Otpesok awmHOM 17cM He nepecekaet
NNOckoCTb. KOHUBI 0Tpeska yaaneHs! OT nioc-
KOCTM Ha 4cm un 12cm. Hantm  pgrivny
NpoeKLiMn OTpe3Ka Ha MIoCcKOCTb.

1. KoHubl oOTpeska, He nepeceKarowero
MIOCKOCTb, yaaneHb! OT Heé Ha 3 cm U 8 cm.
Mpoekumst OTpeska Ha NfOCKOCTb paBHa
12 cMm. HanTn gnnHy oTpeska.

2. 13 TOukKM, HaxoasLencs Ha pacCcTosHWM
5cM OT nNOCKOCTM o, NpoBedeHbl [Be
HaKMOHHbIE Ha nNNOCKOCTb, Obpasyloume
.Mexay cobon yron 60°, a ¢ nepneHauKy-
AApOM K nnockocTn — yron 45° . Hantu pac-
CTosAHNE MeXQy OCHOBaHWUSAMU HaKMOHHbIX.

2. U3 TOukM, KOTOpas HaxXoAUTCA Ha pac-
CTOSHUM 6CM OT MJIOCKOCTH, NpOBeAeHbI
ABe HaKNoHHbIe. HanTn paccTosHne mexay
OCHOBAHWSIMA  HAKIOHHBIX, €Chn  yron
MeXay HakMOHHOM n eé npoekunen paseH
30°, a Mmexagy npoekuuammn — 120°.

3. U3 BepumHbl P npﬂmoyroanMKa ABCP
CO CTOpOHamu 8 cM ¥ 16 CM K ero ny1oCcKoCTH
nposeAeH nepneHaukynap PM = 8cm.
HanTu pacctosiHne OT TOYKU M [0 NpAMbIX
AB n AC.

3. U3 BepumHbl A npamMoyrofibHuka ABCP
CO CTOpOoHaMu 7cM u 14 cm K ero nNyIoCcKoCTH
nposenieH nepneHaukynap AM = Tcm.
HawnTtu paccrosiHne oT TOYKM M [0 NPsMbIX
PC u PB.
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§4. lexapmoeb! koopOuHambi

Ocu KoopauHar: AZ
OCb x — OCb abCcUUCC, OCb y — OCb OPAMHAT, OCb z ~ OCb annnukar. zZ, ,
Touka O — Hauano koopauHaT. MpPon3BoNbLHOK TOUKe NPOCTPaH- A7 ":7{
CTBa CTaBSIT B COOTBETCTBME TPU Yncna: abeuncey x,, , OPAMHATY y, r' 1" '1{ A Vo3 25)
]
M annnuKary z,. DTN YMCIa HA3LIBAIOTCS AEKAPTOBLIMM KOOPAMHE- | () N
. ] | SNCA4 <
TaMn 3aQaHHOM TOUKW. ! _i// o ¥
Xy
X
PaccrosiHue mexay ABYMSA TOUYKaMu: AB = A/(x2 —x))?+ v, —y1)2 +(zy— 24 )2,
KoopauHaTtb! cepeAuHbl OTpe3Ka KoopauHatbl TOUKKM, gensilien OoTpe3oK B
x| tXx, Wy, itz
e SED al eal Al wa 3ag4aHHOM OTHOLUEeHUN
AD O o o
Ecrm 5= =1 1o x= 2 xy+ ! Xy,
DB o, o, + 0o, o, + 0,
Q, L Q, 4 oy
y= yl y2 A Zl 22 .
SR S S 0y toy © 0yt 0y
B(x;;¥,32,) - X3 Y25 25)

A(x1;y1;z1)‘ A(x; 3,5 2)

Mpeobpasosarue durypol F B hurypy F, HasbiBaeTCsi ABMXKEHUEM, ECIIM OHO COXPaHAeT

PacCTONAHUE MEXAY TOUKaMW, T. €. NnepesoaunT Noduie ABE TOUKU 4 U B Urypol F' B TOUKW
A, n B, curypbl F; TaKk, 4To 4B = A,B,. - ’

CuMMeTpMA OTHOCUTENIBHO MHNOCKOCTHU ‘

Myctb o — Npou3BOrbHas PUKCUpOoBaHHAsA NNOCKOCTb. M3 Touku X

TX
OMyCKaloT NepreHAVKYNAp Ha NNOCKOCTb ¢, (O — TO4Ka nepeceyeHNs / 40 /
a i

€ro C MNnocKoCTblO O ) U Ha ero NPoaoIHKeHNN 3a TouKy O OTKNa-

AbiBaeTcst oTpe3ok OX,, paBHbl OX. ToYkn X 1 X| HasbiBaloT X1
CUMMETPUYHLIMU OTHOCUTESTLHO NMOCKOCTH O.

MpeobpasosaHue urypbl F B F|, NP1 KOTOPOM Kaxkaasi Touka X durypbl F nepexoant

B TOYKY X, CUMMETPUYHYIO X OTHOCUTENbHO NNIOCKOCTU 0., Ha3biBaeTcA npeobpasoBa-
HUeM CMMMeTPUN OTHOCUTENLHO NnockocTu o. lNpu atom durypet F n F; HasbiBa-

10TCA CUMMEeTPU4YHbIMU OTHOCUTENILHO NITOCKOCTU QL.




Ha pucyHke 1 u3obpaxeHbl aBe cdepbl, CUMMETPUYHbIE

OTHOCUTENbHO NNOCKOCTU .

Ecnu npeobpasoBaHue CMMMETPUN OTHOCUTENBHO NITOCKOCTU @

nepesoauT urypy B cebs, To urypa HasbiBaeTCH CUMMeTpUu-

HOW OTHOCUTENbLHO NITOCKOCTU O, @ MITOCKOCTL O Ha3blBaeTCs

NSIOCKOCTLH CUMMETPUN. Puc.1
0 5 Ha pucyHke 2 '

4. '|' nsobpakeHb! ABE NNOCKOCTU CUMMET-

- : pun cdepbl. 3amMeTum, YTo y cdepb!

: : [ Takux NNOCcKocTen cuMmmeTpumn 6ecko-

Raka ol & 4', 1~ HeyHoe MHOXeCTBO. Y kyba Takke ume-

=4t l0TCS NIIOCKOCTU CUMMeTpun. Ha pu-

= CYHKe 3 n306paxeHbl ABe N3 HWX.

©

Puc.2 ) Puc.3

MapannenbHbIM NepeHOCOM B NPOCTPAHCTBE Ha3blBaeTCs Takoe npeobpasosaHue,
Nnpu KOTOPOM MPON3BOSIbHAsA ToYKa (x;y;z) urypbl F nepexoguT B TOYKY
(x+a;y+tbz+c),roe a, b nc —noctosiHHbIE. [TapannenbHbil NnepeHoc B NPOCTpPaHCTBE
3apnaeTca popmynamn x;, = x+ta,y, = y+b,z;, =z+c.

Ha pucyHke 4 npusma 4BCA,B,C, npv napannensHom

nepeHoce nepexoauT B npuamy 4’B°C’'A", B’ C’, .

CchopMynmnpyeM HeKoTopble CBOICTBA NapasnnensbHoro nepeHoca: A
1. NapannenbHbiA NEpeHOC eCTb ABUXEHWE.

2. MNpv napannenbHOM NepeHoce TOYKM CMELLaIoTCS No napannenb-
HbiM (MW COoBMaAaoLWMM) NPAMBIM Ha OOHO WU TO Xe paccTosiHue.
3. Ipu napannensHOM NepeHoce nNpsamMas NepexoanT B napan-
nenbHY0 NpamMyto (unu B cebs). :

4. KakoBbl 6b1 HY BbInn BE TOUKU 4 U 4, CYLIeCTBYET, 1 NPUTOM €AMHCTBEHHbIX, Napan-
nenbHbIA NepeHoc, Npyu KOTOPOM TOUKa A NEePexoauT B TOYUKY A4 .

5. MNpu napannensHOM nepeHoce B NPOCTPAHCTBE Kaxkaasn NMOCKOCTb NepexoanT nubo B cebs,
1 TMOO B NapannenbHyo en NNocKoCTb.

FomoTeTua. lNyctb F —aaHHas purypa n O — oukcuposanHas
Touka (puc. 5). lNposenem Yepes NPOU3BONLHYHO TOUKY X ury-
pbl F' niyd OX v OTNOXMM Ha HeM 0Tpe3ok OX| , paBHbi kOX,

rae k — nonoxureneHoe Yucno. NpeobpasosaHue durypsl F,

Npy KOTOPOM Kadkas ee Touka X nepexoauT B TOHKY X, , MOCTPOEeH- 7
HYI0 yKa3aHHbIM CnocoboM, HasbiBaeTCs roMmoTeTuen oTHocn- () Puc.5
TenbHo UeHTpa 0. Yuncno k HasbieaeTcs koadhthuumeHToM romoTeTnmn. Gurypbl F u F|

Ha3bIBalOTCS FOMOTETUYHbLIMM.
Puc.7 B c Ha pucyHke 5 4eTbipexyronbHuk

AL X,Y,Z,U, roMOTETUYEH YETbIPEXYrOnb-

BT HUKY XYZU C LeHTpOM romoTeTun O

A* g Aalule 1 K0ahPMUMEHTOM rOMOTETUMN k = 2.
>«




MpeobpasoBaHus noaobusn. MNMpeobpasosaHre durypbl B urypy HasbiBaetcs npeobpa-
30BaHneM noAobust, ecnuv npm 3ToM nNpeobpasoBaHn PacCTOAHUA MEXAY TOHKaMMN N3MEHSI-
toTCs (YBENUUMBAIOTCA NN YMEHbLLAIOTCA) B OGHO U TO e YMUCIO pas. 3TO 3HAUUT, 4TO €CNu

NPOM3BOSIbHBIE TOYKN 4 1 B churypel F Npu 3ToM npeobpa3oBaHini NepexoasiT B TOUKK 4,

n B, durypel F|, 70 4B, = kAB,tae k>0.

Uucno k HasbiBaeTcst koadpcduumeHtom nonobus (k> 0). Npu & = 1 npeobpasoBaHne

nonobus asnsaeTcs ABMKEHUEM.

Yrnom mexay NnockocTAMU o U 3, KOTopble nepeceka-
FOTCA NO NPAMON ¢, HA3bIBAETCA Yron Mexay NpaMbiMK, No
KOTOPbIM TPETbSI NSIOCKOCTb Y, NePNneHaUKYNspHas NuHUu
nepeceyeHus, nepecekaeT NNOCKOCTM o, 1 B.

Yron Mexay napannensHbiMi NNOCKOCTAMU cHUTaeTcs
pasHbiM 0°. ‘

Yron mexay rrnockocTamm He npesbillaeTt 90° .

c;ylc,yxa= a;
YxPB=b; Lo, B)= L(a,b).

Cnocobbl NOCTpOeHUs:

a) Ha NPAMON ¢ NepeceyeHns nnockocten o u
BbIOMpaem Touky C; Yepes C B NIIOCKOCTSX o M P
npoBOAUM NpsIMble a U b, NepneHanKynapHble c. Yron
Mexay NpAMbIMW a U b paBeH yriy Mexzay nnoCcKOCTSMU.

oaxPB=c; Lo, B) = L(a,b);
Cecalc blc,aco;
bcp.

6) BO3bMEM TOUKY 4 € ; 4 &€ ¢ ; ONYCTUM U3 HEeé nepneHaun-
Kynsipbl Ha NPSIMYIO ¢ U NNOCKOCTb B: AB Lc; A4, 1 B.
CoeauHum To4KN B 1 4. A|B L c no Teopeme o Tpéx

nepnenankynapax; £LABA, — yron mexay niocKkoCcTsiMu o
u B no onpegenexHuio.

Yrnom mexay NPsiMOn U NNOCKOCTbIO, KoTopasa eé
nepecekaeT, Ha3biBaeTCA Yron Mexay 3Tou NpsMon n eg
nNpoekunen Ha NNOCKOCTb.

[Nna nocTpoeHUs NPoeKLMn NPAMON a Ha NNOCKOCTb
AOCTaTOMHO HaWTK ABE TOYKM NPOEKUUN: Hanpumep, TOYKY
nepecedeHunst NPSIMOV a 1 MIIOCKOCTU G U OCHOBaHWe
noboro nepnengukynspa, onyweHHOro 13 BTOPOW TOUKM
NPSAMON a Ha NMMOCKOCTb.

4

\Q

AO L o, BO —npoekuus AB
Ha MNyI0CKOCTb o

ZABO —yron mexay npsamomn
AB W NNOCKOCTBIO QL.

Yron mexay napannernbHbIMy NPSMOM N NAIOCKOCTLIO CYuTa-
eTcsa pasHbiM 0°.

a

L& /

Ecrmalla (a nexuT s o),
10 £(a,0) = 0,

I T

45
i




Yron mexay nepnenankynsipHbIMU NPSMOW M MAIOCKOCTbLIO
paseH 90°.

Yrnom mexay ckpewmBaoLMMUCs NpAMbIMU Ha3blBa-

eTcs yron Mexay NpAMbIMN, KOTOpbIE NepecekatoTcst 1 naparn-
nenbHbl AaHHBLIM CKPELLMBaIOLLMMCS NMPSMbIM.

Ecnu yron mexay ckpeLumsaiowmMmMmcs NpsiMbIMn paseH 90°,
TO OHW Ha3biBaKOTCA NeprneHAUKYNAPHbLIMM.

S2ed9.
bl
a,lla; bl b;
L(ab) = é(aﬁb]) =0
(MeHbLUWIA N3 CMEXHbIX YINOB);
0° < ZL(a;b) <£90°.

-~

- ~

MnouwanbL opToroHanbHOW npoe

Kuumn

OpToroHanbHOM NpoeKLuen TOHKN Ha NNOCKOCTb
Ha3blBaeTCA OCHOBaHWe NepneHaMKynapa, onyLweHHoro us
AAHHOW TOYKWN Ha NSIOCKOCTb.

A

Lo 1t/

AA, Lo; A4, X0 = Ay
A |~ NpoeKums A Ha NocKoCTb L .

I
:
i

Mpoekumen oTpeska Ha NNOCKOCTb HA3LIBAETCHA OTPE30K,
COEMHSIOLLIMY NPOEKLMMN Ero KOHLIOB.

a

Y =y

AB| — npoeKkuus otpeska 4B
Ha NNocKocTb oL .

Mpoekuren MHOroyronbHUKa Ha NOCKOCTb
HasblBaeTcA urypa, orpaHuyeHHas NpoekLumMsiMm CTOpoH
MHOrOYrosfibHuKa Ha 3Ty NNOCKOCTb.

A, B, C, D,— npoeKkuust 4eTbipex-
YronbHVKa Ha MIocKoCTb O

Mnowaab opToroHanbHOM NPOEKUUU MHOroyrofibHUKa
paBHa NPOM3BEAEHNIO ero NNoLaamn Ha KOCUHYC yrna
MeXay MIOCKOCTb0 MHOFOYrOMnbHUKAa W NNIOCKOCTLIO
npoekuuu.
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BexTopoM Ha3biBaeTCcs HanpaBfeHHbIN OTPE30K: AB = a.

KOOPAVIHaTaMVI BeKTOpa Ha3biBakOTCA Pa3HOCTU Koopau-

rd
a(ay;a,;a;),tA€a; = x,— x|,
HaT KOHLa U Ha4vana BeKropa.

Ay = Vy—Vy, a3 = 25— 2.

KoopaunHaTbi BEKTOpa He U3MEHSITCA Npwu napan- — ; a, = b,
nenbHOM nepeHoce. Y paBHblX BEKTOPOB koopau-  » 3 .
HaTbl pasHb. a(agaysaz) = b(b;byby) & 14, = by
) ay = by
Mopaynem (abcontoTHOM BeNWUYMHOM) BEeKTOpa HasblBaeTcs ol = [+ alsad
ANVHa oTpesKa, KOTOPbIM 3a/iaeTCst BEKTOp: R 7% 73

HyneBbiM BeKTOPOM Ha3biBaeTCHA BEKTOP, KOHEL| KOTOPOro coenagaer ¢ Havanom. Ha pPUCyH-

Kax Takoy BekTop n3obpaxaercs Toukom 1 oB6oanauaeTcs 0. Moaynb HyneBoro BekTopa

paBeH HYNIO, a ero HanpasfeHne He onpeneneHo.

KonnuHeapHbIMU BEKTOpaMn HasbiBalOTCA BEKTOPLI, NexXallume Ha 04HON NPAMON Uk Ha

napannenbHbiX NPAMbIX. (HyneBon BEKTOp CHUTaETCs KONNMMHEapHbLIM NPOU3BOSNIBHOMY

BEKTOPY).

Buabl KonnuHeapHbIX BEKTOPOB

COHanpaBneHHbIe NPOTUBOMNONIOXHO HanpaBneHHbIe

i\

;:::::!;7' )
paBHble NpPOTUBONONOXHbIE

> 3 b b b
Ecrv a v b KONNUHeapHsl, To — = —2 = — (COOTBETCTBYIOLLME KOOPAMHATbI NPOMOP-

a, a, a;

UUOHarbHbI).

[dencTBunA ¢ BekTopammn

CyMMOW BEKTOPOB a(ay;ay;as) v b(by;b,;b;) B NPOCTPAHCTBE HA3LIBAETCA BEKTOP

clay+bya,+byas +b,).




CnoxeHue AByX BEKTOPOB

CymMa [1ByX BEKTOPOB HaxoAMTCA C NMOMOLLBIO NpaBuna TpeyroribH1Ka unv npasuna napan-
nenorpamma: ¢ = a+b.

Mpasuno TpeyronbHukKa MpaBuno napannenorpamma
a b
c
[na npon3BonbHbIX TpeX Touek 4, B, C numeeTt MecTo pa- B

BEHCTBO: AB+BC = AC.

Cymma Tpex BEKTOpOB, HenapannenbHbIX OiHON NNOCKOCTH,
HaxoauTCs No Npasuny Napannenenvneaa:

OM = OA+ OB+ OC.

Pa3HOCTbI0 BEKTOPOB a(a,;a,;as) U b(b,;b,;0;) B MPOCTPAHCTBE HA3bIBAETCS BEKTOP
c(a,=b;a,~by;a;—bs).

BbluutaHne BekropoB

Pa3HOCTb 1BYX BEKTOPOB a W b — 3TO Takom BEKTOP ¢ , KOTO-
pblii B CyMMe C BEKTOPOM b aeT BEKTOp a:

b+tc=a=c=a-b.

Y

BeKTop ¢ MOXHO HalTH Take, NpubaBsrisist K BEKTOPY a -

BEKTOP —b , NPOTUBONONOXHbIA BEKTOPY b: ¢ = a+ (-b).
c a

MpounsseaeHvem BekTopa a(ay;a,;a;) Ha YACNO A Ha3biBaeTca BekTop (Aa ;Aay;has).

YMHOX€eHMe BeKTopa Ha Yucro

MpousBeaeHne BEKTOpa a Ha YNCIIO A — 3TO KOMNSIMHEapHbIN y’

€My BeKTOP Aa , COHanpaBeHHbIN C BEKTOPOM a , ecrin A > 0, : 2d

1 HanpagneHHbI NPOTUBOMOMOXKHO K HEMy, ecrin A < 0. !

Ecrm A = 0,70 Aa = 0. Mopynb Bektopa Aa:|Adl = [Allal. 'z_a/'
x/féa

—}- 48
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CxansipHbIMm npov3BeaeHneM BeKTopoB E'z(al 3a53a3) N l')(b1 ;b,;b3) BNPOCTPaHCTBE Ha3biBa-
eTCA uicno a,b; +a,b, +azb;:

Na-a=a®=|d? 2)a-b = lal - 16l cos@; 3)aLbea-b-0 —ycnosue nepneHamky-

NAPHOCTY [BYX BEKTOPOB. cos@ = l—j—:—l%
0°<p<90° ¢ = 90° 90° < <180°
a-b>0 i a-b=0 a a-b<0
: b
5 b

EAvHUYHbIE BEKTOPbI — 3TO BEKTOPbI, MOAYIN KOTOPbLIX —
euHULbI.

KoopauHatHble BeKTOpb! (OpThbl) HanpasfieHb! BAONb OCEen
koopamHaTt. Mogynuv aTMX BEKTOPOB paBHbl 1.

e1(1;0;0), e5(0;1;0), e3(0;0;1).

MpOU3BONbLHLIN BEKTOP @ MOXHO pasnoXuTb eAUHCTBEH-
HbIM CNoco60M MO KOOPAUHATHLIM BEKTOpPaM.

a(a;;aya;) = aje; +a,e; +ases.

KoathurumeHTbl pasnoxeHns a; ABNAIOTCA NPOEKUMAMU
BEKTOpa a Ha OCv KOOPAUHAT. '

Pa3snoxeHue BeKTopa B NpoOCTPaHCTBE NO TpeM HeKoMnnaHapHbIM BeKTopam

KoMmnnanapHbIMUM Ha3biBaIOTCH BEKTOPLI, NapannesbHblie 0AHOK U TOW Xe NIOCKOCTH.

s A

7 ~
m — NPOW3BOSbHbIN BEKTOP NPOCTPAHCTBA,

E R > .
a, b v ¢ ~ HekomnnaHapHb! (To eCTb HenapannensHsbl
OfHOM MSIOCKOCTU) BEKTOPHI.

-2 > 2 ?
Bceraa cywectByeT pa3noxenue: m = aa+pb+vye (o, B
N Y — €QUHCTBEHHbIE).




YYEHUYECKASA CTPAHUYKA

1. HaknoHHas paBHa a v 06pasyeT C NMOCKOCTLIO yron 45° . HanTu eé npoeKumio Ha NnocKoCTb.

PeweHue.

4 U3 Toukn 4 nposeaem nepneHankynsap AC Ha nnockocTb o U coenu-
HUM TOuKM C u B. AC L o, AB — HaknoHHasa, CB — npoekyus
HaKNOHHOW A B Ha NnockoCTb. ZA B C — Yron Mexay HaKnoHHOW 1 Nnoc-

7 KOCTb, ZABC= 45°. U3 AABC: ZACB = 90°(AC L a,4C L BC),

45°
a2
2

o B BC = ABcos ZABC: BC = acos45° =

§ =

OTserT: ‘—1—2“/2 .

2. KareT AC paBHOBeapeHHOro NpAMoyronsHoro A4BC neXuT B NNOCKOCTU o, a KateT BC
obpasyeT c Hew yron 45°. HarTu yron, koTopbii obpasyeT runoteHysa AB ¢ NNOCKOCTbIO .

B PeuweHue. :
1) Fposenem BD L a.; CD —npoekuus kateta CB Ha NnockocTb o,
LBCD = 45°; AD — npoeKuunsa runoteHysbl AB; LBAD — ncko-

459l D MbIiA yron.
Ml 2) MBC: ZACB = 90°; AC = BC.
o A4 C

0603HaunM BC uepes a. AB = JAC2+BC? = Ja?+a? = a 2.

3) ABCD: AEDC = 90°(BD L o; BD L. DC); BD = CBsinZBCD; BD = asin45° = aT“/i.
3 . ANG . - _BD  aJ2 1. _ mno
4)Y AABD: ZBDA = 90°; sin/BAD = — = —~=— = - cneaoBaTtenbHo, ZBAD = 30°.

OTBeT: 30°.

3. KaTteTbl NpsAMOYronbHOro TpeyronbHuka pasHbol a U b. HaiTu pacctosHme OT BEPLUMHSI

NPSIMOro yrna Ao niocKoCTU, NPOXoasLLen Yepes runoTeHy3y u obpasytowen yron 30°
C NNOCKOCTLIO TPEYronbHUKa.

Painauuna

Mposenem C( B; CD — “CKOMOEe pacCTosiHue;
DO - npoekuusa HaknoHHon CD Ha nnockocTb . [1o Teopeme
0 Tpex nepneHaukynsipax, DO L AB. Torpa £ZCDO = 30° —

yron mexay nnockocTaMu AABC no. S,p-~ = lAB -CD;

2
SABC=%AC'CB;OTCEO,EI,aAB-CD=AC-CB;CD=AC54'BCB;CD= ;’b .
’ ‘ : Jac+b
Ws ADCO: CO = Lpc: co = 138

2 2z 5

ab

2Ja2+b2.

Otser:




4. ABCDAB,C,D, — kyb. Hantu yron mexay npsmoimm 44, n DC.

B c PeweHue.
/ N ' 1) Mpsamble 44, n DC — cKkpelumsaoLmuecs
4 B (DCC (ABC), A4, x (ABC) = 4,4 & DC).
/,'-_____ C 2)DD,ll44,.
AL £ 3) £D,DC = 90° — NCKOMBbIV yron.
OtBeT: 90°.

5. Hantu nnowags OpTOroHansHOW NpoeKUMn TpeyronbHmKa co cTopoHamu 13 cm, 14 cm,
15 cM Ha NNOCKOCTb O, OBPa3yIoLLYI0 C NIIOCKOCTHIO TPEYrofibHMKa yros 60°.

PeweHue.

tbh+ 13+14+15
S, = Scos@; § = Jp(p-a)p-b)(p-c); p = g‘z—c P~

S = JZI21 - 13)(21 - 14)(21 ~ 15) = 84(cM?); S = 84 - cos60° = 42 (cm).

= 21 (cm);

OtBeT:42 (cM?).

6. OpToroHanbHOW npoexkunen TpeyronsHmuka ABC Ha MNOCKOCTb O ABMSETCS
TpeyronbHuk 4B, C . Beicota BD TpeyronbHuka ABC obpasyeT ¢ NnockocTbio o yron 60°.

Hantu nnowanb TpeyronsHnka AB,C, ecnu AC = 5¢cMm, BD = 6¢cm.

B PetueHwve.
BB, 1 o, B|D —npoekuus BbicOTbl BD A4BC Ha NMOCKOCTb ¢

£BDB, = 60° — yron mexay BbiCOTOiK BD 1 NNOCKOCTLIO O.

B
; Mockonbky AC L BD, TO, N0 TeopeMe O Tpex nepneHauKyns-
a4 D c pax, AC L DB, ; ZBDB, —yron mexay nnockoctamm o. U (ABC).
Szc = Sqpc- cosZBDBy; Syp ¢ = SAC-BDcos60° = +-5-6-1 = 7,5 (car).

2 2 2

Otser: 7, 5 (c™?).

7. Ha ocv annnukaT HaWTu TONKY A, paBHOyAaneHHyto ot Todek M(-2;3;5) n N(3;-5;1).

PeweHne
MycTb Touka 4 umeeT koopauHaTe! 4(0;0;z) . Mo ycnosuio, AM = AN, oTkyna AM? = AN?.
Tak kak AM? = 4+9+(z-5)2, AN? = 9+25+(z~1)2,70 13 +(z2-5)% = 34+ (z-5)2;

82 =3:z= % Cne,quaTeano, A(O;O;g).

OrBerT: A(O;O;%) .
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8. Touka M(2;6;3) — cepeavHa OTpe3Ka, KOHLbl KOTOPOro HaxoasaTcs Ha ocn Ox U B
NNOCKOCTKU yz. HanWTu KoopauHaThl KOHLIOB U ANMHY OTpeska.

MpouaBonbHan Touka, nexatuias Ha ocn Ox, uMeeT koopauHaTbl (x;0;0); npousBonbHan
TOouYKka, Nexaulas B NAOCKOCTU yz, UMeeT koopauHatbl (0;y;z). INycTb Touka M(2;6;3)
AIBNAETCA CEepPeaAMHON OTpes3Ka, KoHLaMn KOToporo AensaTca Tougn A(x;0;0), B(0;y;z).

Torpa: 2=x—;9, 6=9%Z, 3=9§£, otkyaa x =4, y =12, z = 6. [Monyuum

A(4;0;0), B(0;12;6), AB = J(-4)2+122+62 = 14.

OTBeT: A(4;0;0), B(0;12;6), AB = 14.

9. KoHubl oTpeska A4(5;-2;1) v B(5;3;6). HanTu TOUKY, CUMMETPUUHYIO CepeamnHe oTpeska
OTHOCWUTENBLHO MIOCKOCTH Xz . ’

MycTb cepeanHon oTpeska 4B ABNAETCA Touka M(x;y;z) . Hanaem ee koopavHathl no

X, +x + z,+z
chopMynam x = _12_2,}, = )_’Lz_yz,z = ‘2 T Xy, ¥y, 2; N Xy, Yy, 2, — KOOPANHATDI
KOHLIOB: x = 2;—5 =5y= '"22+3 = %; z = -1—§—§ = %.CJ’IeD,OBaTeanO,VM(5;0,5;3,5).

Toraa CUMMETPULHOM TOYKE M OTHOCUTENBEHO MIOCKOCTU Xz siBnAeTca Todka M, = (5;-0,5;3,5).

OteeT: M, = (5;-0,5;3,5).

10. MNpw napannensHom nepeHoce Touka 4(2;1;-1) nepexoauT B Touky 4,(1;-1;0).
B KaKylo TOuKy nepexoauT Touka M, CUMMETPUYHAA ToUKe 4 OTHOCUTESBHO MIOCKOCTU xy ?

MycTb napannenbHbil NEPeHOC, KOTOPbIM MepeBOaAUT TOYKY 4 B TOYKY 4, 3apaeTtcs
cdopmynamu x’ = x+a, y' = y+b, z’ = z+c. [Noactasus BMECTO x, y, z KOOpANHATbI
TOYKU 4, @ BMECTO x’, ), z/ — KOOPAUHaTLI TOUKK 4, HaWdemumcna a, b, c. 1 = 2 +a,
-1=1+b,0=-1+c, otkyga a = -1, b = -2, ¢ = 1, CneposarenbHo, x’ = x—1,
y' =y+2,z = z+1 — dopmynbl 3a4aHHOro napannesnsHOro nepeHoca.

lMpy cMMMeTpUn OTHOCUTENBHO NIOCKOCTU xy Touka A(2;1;-1) nepexoguT B TOYKY
M(2;1;1). 3apaHHbIi napannenbHbii NepeHoc TOo4YKy M nepesBefer B TOYKY M,
koopauHatbl koTopo x; = 2—-1 =1,y =1-2=-1,z = 1+1 = 2, '
CneposarenbHo, Touka M nepevgeT B TOUKy M, (1;-1;2).

OteeT: M, (1;-1;2).

TPEHUPOBOYHbIE YMPAXXHEHUA

“|1. Ha ocu x HaWTn TouKy, paBHOYAANEHHYIO OT Touek B(3;-2;4) u C(0;5;-1). :
2. QaHbl BepwuHbl napannenorpamma ABCD: A(-3;-6;-1), B(-1;2;-3), C(3;1;1).

Haiitu koopanHaTLl YeTBEPTON BEPLUMHDI.

B Kakyto ToOuKy nepeneTt npu 3Tom napannefnibHoMm nepeHoce Touka P(2;1;-3)7?

3. Mpwv HekoTOPOM NapannensHoM nepeHoce Touka M(4;-2;0) nepexogut B Touky K(—1;3;4).
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4. [okasaTb, 4TO YETLIPEXYIOfibHUK ABCD asnsetcs pombom, ecnu A(2;3;4), B(4;-2;2),
C(0;-1;~2), D(-2;4;0).

5. Ni3BeCTHbI KOOpAUHAaTLI BEpLUnH TpeyronbHuka ABC: A(0;3;4), B(4;-1;2), C(1;1;2).
HaiiTu AnuHy ero meamanbl, NpoBeaeHHON Yepes Bepuiniy C.

6. CTOPOHb! NpsiIMOYronbHUka ABCD paBHbl 6 CM 1 6/3 cM. K NNOCKOCTU NPSIMOYTronbHUKA
yepes TOYKY NepecedeHus ero guaroHanen nposeaeH nepneHankynap OK AnvHol 6 cm.
HanTtu yrnbl mexay nnockocTbio NPAMOYronbHuKa u npsmbiMu K4, KB, KC n KD.
7. K nnockoctu oo npoBefieHbl HAKIOHHbIe MA, MB v nepneHaukynap MO . Yrnbl Mexay
MB, MA v nNOCKOCTLIO O paBHbl COOTBETCTBEHHO 30° 1 45°. MO= 15 cMm. Hanty anuHel
HaKNOHHOW MA ¥ NPOEKUUM HAaKNOHHOW MB Ha NNOCKOCTbL O .
8. Yepes cepeanHy rurnoTeHy3bl NPIMOYIofibHOTO TpeyronbHuka 4 BC nNpoBefieH K ero
NIOCKOCTM NepneHankynap KO anvHon 8,5cM; BC = 8cm, AC = 15cm. Hanty yrmsl
Mexay HaknoHHbIMKU KA, KB, KC 1 NNOCKOCTbIO TpeyronsbHuKa.
—49. Hepes BeplinHy M paBHOCTOPOHHENO TpeyronbHuka MPK npoBegeH K ero NnocKocTn
nepneHaukynap MC. Yron mexay npamon CK 1 NnocKOCTbI0 TPeyronbHUka paBeH 60° .
PK = 24 cm. Hantu anvHbl nepneHankynspa MC v HaknoHHoW CP.
10. Yepes BepLumHy Tynoro yrna pomba ABCD npoBefeH K ero NockocTu nepneHaunkynsap
DK AnvHOW a. AB = a, ZA = 60°. |
HawnTu: a) yrnbl mexay nnockocToio pomba v npsaMeimu AK, BK, CK; -

6) yron mexay npsimoit AC v OCKoCTbI0O DKB .
11. OaH ky6 ABCDA,B,C,D, . BoilMUCIUTbL Yromn mMexay nnockoCTamu:

a) ADD; w ABC,; 6)DCC, v ABC;

B) ABC n A,DC;r) ABB, nw A,DC.
12. Yron mexgy nnockoctammn o u B paseH 60°. Touka 4, nexauias B Nrockoctu o,
yaaneHa ot § Ha 12 cM. BbluucnnTb paccrosHue: '

a) OT TOYKN 4 [0 NIMHUKU NepecedeHns NNOCKOCTeN;

6) OT NpoeKLUMM TOUKU 4 Ha MIOCKOCTL B A0 NUHWUK NepeceyeHust NIOCKoCTeNn.
13. Yepes BepwnHy D kBagpata ABCD NpoBeAeH K ero NiockocT nepneHankynsp DK,
pasHbii 10 cm. Yron mexay ninockoctamn ABC v KBC paseH 45°.
Haity nnowappb: a) keagpata ABCD;

6) TpeyronbHuka BCK.
14. Yepes BepLUMHY OCTPOro yrna nNpsAMOoYronbHoro TpeyronsHuka 4 BC nposefeH
nepnexaukynsp AD K ero nnockoctn; AD = 6cM, LZACB = 90°, LABC = 30°.
Yron mexay nnockoctamv BCD n ABC paseH 60°.
BbiuncnuTb: a) yron mexay nnockoctamMm BAD v CAD;
6) AnvHBI HAaKNOHHBLIX DC n DB.
15. Yepes LUeHTp NpaBurbHOro TpeyronbHuka A8 C nposefeH K ero nockoCTy nepneHan-
Kynap MO . AB = a./3 . Yron mexay npsmont MA 1 NNOCKOCTbIO TpeyrosibH1Ka paBeH 45° .
Bblumcnute yron mexay nnocKOCTAMMU:
a) AMO v BMO;
6) BMC u ABC. :

16. MNocKOCTY PaBHOCTOPOHHNX TPEYronbHUKOB ABC w ABD nepnen,quynﬂpnbl.
Boiamuenute yron mexay:

1

| I S

NN

a) npsimon DC 1 NNockocTbio ABC;
6) nnockoctamu ADC v BDC.
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17. NpsaimoyronbHUK ABCD v NpsAMOYronbHbli TpeyronbHUK DCK nexar B pasHbiX

nnockocTtax. BepwuHa K npoektupyetcaB Touky B. BK = 4¢cMm, AB = 4. 2¢cm, AD = 4cm.
Haiitu: a) yron mexay npsmboimn DK n AB;
6) yron mexay npsimbimn KC v AD;
B) paccTosiHne mMexay npsimbimn AB u KC.

18. Yepes cepeauHy cTopoHbl AD kBagpata ABCD npoBefeH K ero niockocTu
nepneHavkynsp KE AnvHoi a; AB = 2a. *
Hantu yron mexay npambiMu:

a) AK n DC,

0) AB v KC.
19. Yepes kaTeT paBHOOeApEHHOrO NPAMOYronNbHOIO TPEYrofbHUKa, paBHbIN a , NpoBeaeHa
NNOCKOCTb OL. Yron Mexay NniocKoCTbIo TPeyrosibHNKa 1 NIOCKOCTbIO oL paBeH 45°.
HanTtn AnuHbl NPOEKUMiA CTOPOH QAHHOIO TPEYTofbHMKA Ha NMNOCKOCTb O .
20. CtopoHa 4B kBagpata ABCD nexwut B nnockoctu . MNpamas DC ypaaneHa ot aTow
nnockoctn Ha 18 cm; BC = 36 cMm. Bblumncnutb:

a) yron mexay rsioCcKoCTbiO KBazpaTa M NITOCKOCTbI0 O ;

6) nnowaab npoekuun kBagpata ABCD Ha nNnockoCTb O . ,
21. Yepes BeplumHy D Tynoro yrna pomba 4BCD npoBeAeH K ero NNockocTn
nepneHaukynsap DM anuvdon 9, 6 cM. [naroHanv pomba paBHbl 12cMm 1 16 oM.
BbluncnuTb yrasl Mexay NoCKOCTAMM:

a) ABC v MBC; '

6) AMD v CDM.
22. Yepes ueHTp O kBagpata ABCD npoBeneH K ero NiockoCcTn nepneHgukynsap KO .
Yron mexay npsamovr KC v NAOCKOCTLIO kBagpaTta paseH 60°; AB = 18 cm.
BblumMcnutb yron Mexay niioCKOCTSAMU:

a) AKC v DKC;

6) ABC u BKC.
23. Toukn A(3;1;8), B(4;7;1), C(3;5;-8) — BepiwimHbl Napannenorpamma ABCD . Hantm
KOOpAWNHATLI BEPLUNHBI D . :
24. B TpeyronbHuke ABC Touka N(1;3;4) —cepeauHa BC, P(2;7;-1) — cepeaunHa AC.

._>
HainTtu koopanHaTth! BekTopa 4B .
» >
25. MNpu kaknx o 1 B BekTop a = (3;-1;0) nepneHankynapeH sektopy b = (2;8;1),

ecnwu ll?l =37

26. [aHbl Tpu ToHKN 4(2;1;-1), B(3;2;-1), C(3;1;0). Hantv BenuurHy yrna mexay
-_ =
BeKTopamu AB u AC.
B\M
27. B npuame ABCA,B,C, To4Ka M nexuT Ha oTpeske B,C, Tak, uTo R
1+1

wWino

—> —_ = —
PasnoxuTb BEKTOP AM Ha BEKTOpbl AB, AC, A4, .
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A5l PABOTA C-4-1

B-1

7 6annos

B-ll

1. HaliTu KoopAMHaThl TOYKKM, Nnexaluen Ha
OCH x v paBHoygasneHHoun ot Touvek 4(1;3;2)
n B(-2;1;4).

1. Hantu koopavHaThb! TOYKU, KOTopas

npnHagneXxuT ocn y 1 pasHoypgasneHa oT

ToueK A(4;-1;3) n B(1;3;0).

2. 3apgatb ¢ nomouwbto hopmMys napannesns-
HbIA NepeHoC, NPy KOTOPOM Touka M(-2;0;4)
NepexoguT B TOUKY, CUMMETPUYHYIO ef
OTHOCWTErLHO Havana KoopavHar.

2. 3apatb ¢ nomouwbio bopmyn napan-

NenbHbIN NepeHoc, NPU KOTOPOM TouKa A (2;4;6)

NEPEXOANT B TOUKY, CUMMETPUYHYIO el

OTHOCUTENBHO NITOCKOCTU Xy .

B-1ll 9 6a

nnos B~V

1. Haitu koopguHaThl TOUYKK, KOTOpas npwu-
HaOnexuT oCx z 1 paBHoydaneHa ot Toyek
A(1;-2;6) v B(-1;2;5).

1. [lokazaTb, H4TO TPEYroNbHUK C BEpLIMHAMM

A(4;2:10); B(10;-2;8); C(~2;0;6)~ pasHo-

OeapeHHbIN.

2. 3aganTe ¢ nomoLwbo hopmyn napannens-
Hbl NepeHoCc, NPy KOTOPOM Touka K(—1;3;4)
NepexoauT B TOHKY, CUMMETPUYHYIO el

2. 3apanTe ¢ noMoLLbo (hopmyn napannens-

HbI NepeHoc, Npy KOTOPOM Touka B(—1;-2;3)

NepexoauT B TOYKY, CAMMETPUYHYIO et

OTHOCUTESTbHO NITOCKOCTU Xz .

OTHOCUTEJILHO OCH y .

CAMOCTOATENbHAA PABOTA C-4-2

B-1

7 6annoB

B-li

1. i3 BepwinHbl B kBagpata ABCD npose-
AEH K ero NiIoCKOCTH nepneHaukynsp BM .
Mpsimas AM obpasyeT C NNOCKOCTbLIO
KBagparta yron 45°. Hantn yron mexay
npamont MD 1 NNOCKOCTLIO KBagparta, ecnm
cTopoHa AB = 8§cm.

1. U3 BepumHbl C npsamoyronbhnka ABCD,

y KoToporo A8 = 16¢cm, BC = 12¢cm,

NpoBefeH K NNOCKOCTH NepneHankynsp CK .

Mpamas BK obpasyeT ¢ NNOCKOCTbIO
npsimoyronsHuka yron 30°. Hantu yron

Mexay npsmon 4K 1 NNOCKOCTLIO NpsIMO-

yronbHUKa.

2. Yepes ocHoBaHue AC pasHobGenpeh-
HOro A4BC,ykotoporo 4B = BC = 20¢m,
npoBeaeHa NnockocTb o, obpasyloas ¢
MOCKOCTLIO TpeyronbHuka yron 30°.
PaccrosiHue oT BeplumHbl B A0 NITOCKOCTH
o, paBHO 8 cMm. HanTtu nnowaab A4ABC.

2. Yepes kateT A C npAMOYrosibHOro Tpe-

yronsHuka ABC, rMnoTeHy3a KoToporo

AB = 30cm, npoBeaieHa NNOCKOCTbL O,

obpasyioLas ¢ MnocKOCTbI0 TPEYronbHMKa

yron 45°. PaccTosiHue OT BepliuHbl B A0

MNAOCKOCTU ¢, paBHO 15 cm. Haitv nnowaas

AABC.

3. TpeyronbHUK co cTopoHamn 12 cuM, 17 cm
n 25 CM NPOEKTUPYETCSH Ha NITOCKOCTb, KOTO-
pas obpasyeT C NNOCKOCTbIO TPEYronbHU-

Ka yron 60°. Hantu nnowasb opToroHans-

HOWM NPOEKUMU 3TOro TpeyronbHuKa.

3. OpToroHansHoIt npoekumret Tpeyronb-

HWKa, nnowaab Kotoporo 180 cM?, Ha nnoc-

KOCTb ABNACTCA TPEYrosibHMK CO CTOPOHa-

MU 12 cM, 17 cMm 1 25 cm. Hantu yron mexay

MMOCKOCTAMK 3TUX TPEYroNbHUKOB.
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B-lil

9 6anrioB

B-IV

1. V13 BepLlUnHbI A NPSAMOYIOnbHOrO paBHO-

6enpeHHoro Tpeyronbhuka ABC,

ZC = 90°, AC = CB = 6 cM, npoBefieH K

MIOCKOCTH TpeyrosibHUKa nepneHgunkynsap

AD . TNpamaa DC obpasyeT C NroCKOCTbIo

TpeyronbHuka yron 45° . Hautn yron mexay

npsiMoit DM W NIOCKOCTbIO TPeYronbHuKa,

ecnu M - cepepuHa Kareta BC.

1. 13 BepLumnHbl npsamoro yrna C
paBHObOepEeHHOro NPSAMOYronbLHOro
TpeyrosibHuka ABC, y KOTOporo

AC = CB = 12 ¢M, npoBeAeH K NNoCcKoCTH
TpeyronbHuka nepneHavkynsp CP . [Npsmvasn
BP obpa3syeT C MniocKOCTbIO TpeyronbHuka
yron 60° . HavTtu yron mexay npsamon MP v
MNOCKOCTbIO TPeyronbHuka, ecnn M —
cepeauvHa rmnoTeHysbl 4B .

2. Yepes cTOpOHY AB paBHOCTOPOHHErO Tpe-

yronbHuka ABC npoBeaeHa nnockocThk o,

obpasytoLas ¢ NIoCKOCTbIO TPEYronbHUKa

yron 60°. PacctoaHne ot BepwiuHbl C o

NAOCKOCTU o. paBHO 9 cM. HaiTu nnowaab

TpeyronbHuka ABC.

2. Yepes runotenysy AB NpAMOYrosibHOro
TpeyroanMKa ABC npoBegeHa NockocTb o,
obpasyiowasn ¢ nNIocKoCTbIO TPeyronbHuKa
yros 30°. Paccroanue oT BepuwnHbl C A0
NMOCKOCTU o. paBHO 2 cM. HanTtu nnowais
TpeyronbHuka ABC, ecnu U3BECTHO, 4TO
LA = 60°.

3. OpToroHarnbHoOM NpoeKLuuen TpeyrosnbHu-

Ka ¢ nnowagbio 84 cm? Ha NIOCKOCTL sABMS-

eTcsl TPeyronbHUK CO CTOpOHamMmn 7 cM, 17 cm,

18 cm. Hantu yron Mexay NNocKOCTAMM 3TUX

TPEYronbHUKOB.

3. OpToroHanbHOM NpoeKUnen Tpeyrosb-
HUKa c nnowaabio 360 cM? Ha NIOCKOCTb
SIBNAETCS TPEYrofibHUK CO CTopoHamu 13 cm,

30 cm, 37 cM. YeMmy paBeH yron mexay
NIIOCKOCTAMM 3TUX TPEYIroNbHUKOB?

CAMOCTOATEJIbHASAA PABOTA C-4-3

Tema. BekTopbl

B-1

7 6annos

1. [aubt Bektopul a(1;2;-2), b(2;5;1).

Haintn abconioTHyio BenuuUMHY BekTopa

3a-2b.

1. Oaubl BekTOpbl m(6;2;-2), n(1;4;5).
Hantn abconoTHYIO BenuuYuHY BeKTopa

m-2n.

2. Oanbl Touku 4(3;2;-1), B(0;-1;2),

C(1;2;-4). Hantu TouKy D(x;y;2) TakK, 4To0 .

| 4B = CD.

2. [anbl Tovku A(m;1;3), B(-2;n;0),
C(3;4;p), D(5;-1;1). Hantu m, n, p, ecnu
U3BECTHO, 4To BA = DC.

3. Haittu KOoCUHyC yrna 4 TpeyronbHuka

ABC, ecnn A(2;-1;3), B(-2;0;1),
C(0;-2;3).

3. HainTtu kocuHyc yrna 3 TpeyronbHuka
ABC,ecnn A(0;2;-1), B(1;-2;0), C(1;0;2).

T T
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9 6annos

B-lv

1. Daubi BekTopbl b(0;-3;3), c(1;2;-2).
Hantn abconioTHy0 BenNUUUHY BekTopa

4h+3c.

1. [laHbi BekTopbl a(-1;1;~4), b(0;-2;-4).

Haitv abcontoTHyo BENWYMHY BekTopa

2a-b.

2. Oanbl Toukn A(2;1;3), B(5;2;1),
C(-1;2;4). Hantn Touky D(x;y;6), ecnu
M3BECTHO, YTO BEKTOPbl AB 1 DC —
KOMMHEapHbIR.

2. flanw Toukun M(m;-1;2), N(1;n;3),

P(-4;2;6), K(1;3;5). Hantw m v n, ecnu ns-

BECTHO, YTO BeKTOpbl MN 1 PK — Konnm-

HeapHble.

3. Haitu kocunyc yrna D napannenorpam-
mMa ABCD, ecnn A(2;1;3), B(0;0;0),
C(~-4;1;-1), D(-2;2;2).

3. Haitu kocunyc yrna D napannenorpam-

Ma ABCD, ecnn A(4;2;-2), B(1;-2,0),

C(0;0;0), D(3;4;-2).

CAMOCTOATENIbHAA PABOTA C-4-4

B-l

7 6annos

B-ll

1. Yepes BepLumnHy npamoro yrma C pasxoben-
PEHHOrO NPAMOYIoNbHOrO TpeyronbHuka ABC,

Y KOTOPOro runoTeHysa AB = 8 cM, npoBeaeH
K NNOCKOCTU TpeyronbHWKa nepneHankynap
CP, aTouyka P coeguHeHa C BeplumHamn 4

n B. MnockocTu TpeyronbHukoB APB n ABC
obpasyioT mexay cobor yron 60°. Hantu:
ANvHY Nepnerankynapa CP ;nnowaas AAPB

yron Mexzy npsMor AP U nockoctuio A4ABC.

1. Yepes sepwmnHy B paBHOGeapeHHOro

A4BC, y kotoporo AC = 30cm,
AB = BC = 25c¢M, K ero nNocKoCcTH npo-

BeAeH nepneHAaukynap BD, a Touka D co-

eAvHeHa c BepwnHamm 4 n C. MNnockocTu

TpeyronbHukoB ADC n ABC obpasyioT

mexay cobon yron 45°. Hautu: anvHy nep-
nexHavkynsapa BD; nnowaab AADC; yron

Mexay npamon CD 1 NNocKoCTbio AABC.

2. lanbl Todkn A(-1;7;2) , B(-1;3;4),
C(1;2;9) . Hanitn abcontoTHyI0 BENUYUHY
Bektopa m = AB+2BC.

2. faHbl Toukn M(1;0;-8), K(-1;8;4),

P(2;9;12). Haittu aGconioTHyI0 BENNUUHY

BeKTopa ¢ = %J\_ﬁ(+l?13.

B-iil

9 6annosB

B-IV

1. Yepes BepwnHy B kBagpata ABCD co
CTOPOHOW, paBHOW 6 cM, NpoBeAEeH nepnex-
AVKyNnap BM K ero nnockocTu, a Touka M
coeauHeHa C BepuivHamu 4 u C.
MnockocTk TpeyronsHuka AMC obpasyeTt C
NIOCKOCTLIO KBaapata yron 45°. Hantu:
AnvHy nepneHaukynapa BM ;nnowanb AAMC,
yron mexay npsaMon AM v NNOCKOCTLIO
KBagpara.

1. Yepes BepwnHy A paBHOCTOPOHHErO

AABC coO CTOPOHOM 6 CM npoBeaeH K ero

NNOCKOCTU nepneHankynap AK , a Touka K

coeguHeHa ¢ BepwunHamu B u C. Nnockoc-

Tv TpeyronbHUkoB CKB n ABC obpasyioT

mexay cobon yron 30°. Hantu: gnvnry nep-

neHavkynspa 4K ; nnowagabs ACKB; yron

Mexay npsiMoit KB 1 NNockocTeio AABC.

2. aHbi Toukun A(3;-1;0), B(-1;3;-14),
C(1;-1;-4). Hantn abconoTHYO BENUYUHY

BekTopa n = AC—2BC.

2. flaHbl Toukm M(—4;0;8), K(0;8;-12),

P(4;13;~20) . Haiitn abcontoTHyto BENUUnNHY

BekTopa a = 0, SMK - PK.
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CAMOCTOATENNbHAA PABOTA C-4-5

B-I

7 6annoB

Bl

1. N3 BepwuHbl B kBaapata ABCD npose-
AEH K ero NnockocTy nepneHavkynap BM.
Mpsamasa AM obpasyeT C NfIOCKOCTLIO KBaA-
pata yron 45°. Haitu yron mexay npsamom
MD v nnocxocTbio KBagpaTa, eCrnv CTOpoHa
AB = 8cm.

1. 3 BepwnHbl C npamoyronbHuka ABCD,

y KOTOporo AB = 16¢cmM, BC = 12cMm, npo-

BeleH K ero ninockoctu nepneHankynsap CK .
Mpsamas BK obpasyeT C NOCKOCTbIO
npsimoyrosibHuka yron 30° . Hantu yron

Mexay npamont AK v NNOCKOCTbIO
NpAMOYrofibHUKA.

2. epes ocHoBaHue AC paBHOGEAPEHHOIO
AABC,yxotoporo AB = BC = 20¢cm,
npose-geHa NNocKoCTb o, obpasyioLlasn ¢
NNOC-KOCTbIO TPeyronsHuka yron 30°. Pac-
CTOsIHVEe OT BEPLNHbI B 40 NNOCKOCTU
pasHo 8 cMm. HanTu nnowanb AABC.

2.Yepes kateT AC npamoyronbHoro A4ABC,
rurnoTeHysa kotoporo A8 = 30 cm, npose-
AeHa nnockKocTb o, obpasyroulas ¢ nnoc-
KOCTblO TpeyroneHuka yron 45°. Paccto-
sIHMe OT BePLUMHbI B [0 MIOCKOCTN (L paBHO
15 cm. Hanty nnowaab AABC.

B-lll

9 6annos

B-IV

W3 BeplumHbl 4 NPSIMOYTOrbHOTO
paBHobeapeHHOro AABC, y KOTOPOro yror
C —npamonu AC = CB = 6cM, npoBeaeH
K MNOCKOCTW TpeyronbHuKa rnepneHgukynsip
AD . lNpamas DC obpaasyeT C NnocKoCTLI
TpeyrosnbHuKa yron 45° . Hantu yron mexay
npsaMon DM v NNOCKOCTbIO TPEYronbHuMKa,
ecnu M — cepeauHa kateta BC.

1. Vi3 BepwuinHbl npamoro yrna C paBHo-
6eapeHHoro npsaMoyrosribHoro A4ABC,

y koToporo AC = CB = 12 cMm, npoBeeH
K MAOCKOCTY TpeyronbHWKa nepneHanky-
nsp CP. lNpavas BP obpasyeT ¢ Nnocko-
CTbIO TpeyronbHuka yron 60°. Hantu yron
Mexay npsmMon MP 1 NioCKOCTbIO Tpe-
yronbHuKa, ecnu M - cepeguHa runorte-
Hy3bl AB.

2. Yepes cTopoHy AB paBHOCTOPOHHEro
TpeyronbHuka 4BC npoBegeHa niockoCTb
o, 06pasyloas ¢ NIOCKOCTbIO TPeYroNbHN-
Ka yron 60°. PaccrosiHue oT BepwmnHbl C
A0 NNockocTu o pasHO 9 cm. HanTtu nno-
waab TpeyronbHuka ABC.

2. Yepes runoteHysy AB npAMOYronbHoro
TpeyronbHuka 4BC nposefeHa NIIOCKOCTb
o, 0bpasyiowas ¢ NNOCKOCTbIO TPeyrosb-
Huka yron 30°. PaccrosHune oT BepunHbl C
A0 NNOCKOCTK o paBHO 2 cM. HanTtu nno-
waab TpeyronbHuka ABC, ecnv U3BeCTHO,
yTo Z£A4 = 60°. ~

|
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KOH

TPOJIbHAA PA

5O0TA K-4-1

7 6annos

B~

1. 3 TOouKK, yaaneHHoOW OT NNOCKOCTH Ha
paccrosaHue 18 cM, npoBeaeHsb! ABE HaKMoH-
Hble, 0BpasytoLire C MIIOCKOCTLIO Yrbi Mo 60°,
yron mMexay npoeKumsiMm HakIimoHHbIX — npsi-
MoW. HaiTu paccTosiHme Mexay ocHOBaHUAMM
HaKMOHHbIX.

1. Y3 TOUKM, yaaneHHoW OT NMOCKOCTU Ha

paccTosiHre 12 cm, npoBeaeHb! ABE HaKIMOH-

Hbie, o6pasyioLLue C MIoCKOCTbIO Yribl 30°,

a mexgy cobowt — npsimoit yron. Haiitu paccros-
HWEe Mexay OCHOBaHUAMW HAKIMOHHbIX.

2. [lokasaTb, YTO YeTbipexyronbHUK ¢
BepwunHammn A(4;2;1), B(3;-1;0),
C(-6;-2;5), D(-5;1;6)— napannenorpamm.

"1 2. [lokasatb, 4TO YeTbipexyronbHnk ABCD C

BepwnHamu A(3;5;4), B(5;0;2), C(1;1;-2),

D(~1;6;0) — pomb.

B~

9 6annos

B-IV

1. U3 Toukn O nepecevenns anaroHanen
pomba ABCD npoBefeH K ero NriocKocTn
nepneHankynap OM = 8 cm. MNpamele MC
n MD o6pa3syloT C NITOCKOCTbI0 pomba

COOTBETCTBEHHO yrnbl 30° 1 45°. Hantn
CTOpOHY pomba.

1. 13 ToukW, yaaneHHoW OT NNOCKOCTM Ha

paccToaHue 6 cmM, NpoBeAEHbI ABe HAKMNOH-

Hble, 0BpasyloLme C NIOCKOCTLIO Ykl Mo

30°. Yron mexay NnpoekuusMU HaKMOHHbIX

paseH 120°. Haintu pacctosiHue mexay

OCHOBaHUAMWN HAKNOHHbLIX.

2. [okasaTb, YTO YeTbIpexyronbHuk MNKP
c BepwmHamu M(-3;2;0), N(1;-6;0),
K(7,-4;2), P(3;4;+2) — napannenorpamMmm.

2. loka3atb, YTO YeTbIPeXYronbHUK ABCD ¢

BepwrHamm 4(2;1;2), B(4;-4;0),

C(0;-3;-4), D(-2;2;-2) — pom6.

1




OTBeThI
TpeHnpoBOYHbIE YNpaXKHEeHUA

§ 1. 5. MHOXecTBO 4, B, C e «. 12. a) Her; 6) [a.
§ 4. 5. (6,5; 2, -6). 23. D (2; -1, -1). 24. AB (-2; -8; 10). 25. o, = -8,B, = -2,

' T 1= 2— —

KoHTponbHbie paGoThbl
K-2-1. B-Il. 3. 6 Om. B-Ill. 1. He Bcerpa. 2. 00, = 1,1 Om. 3. 8 dm. B-IV. 1. He Bceraa.

2.BB, =3 Mm3.12m.
K-3-1. B-l. 1. 12 cm. 2. 10./2 cm. B-Il. 1. 289 cm.
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§ 1. MHo2o2paHHuUKu. lpu3ma

AByrpaHHbIA yros. JIMHenHbI yron aByrpaHHoro yrna

[ByrpaHHbIM yrrnom HasbiBaeTca urypa,
obpasoBaHHas ABYMA NOSYNIIOCKOCTSIMU C
obuwen Nnpsamon, KoTopas X orpaHn4yMBaeT.
Monynnockocty o U B — rpaHn AByrpaHHOro
yrna. C ~ pebpo aByrpaHHoro yrna.

JIuHeHbIM Yrnom ABYrpaHHOro yrna
Ha3bIBaETCA Yron Mexay flydamu, No KOTo-
pbIM NFIOCKOCTb, NeprieHankynspHas pedpy
[ABYrpaHHOro yrna, nepecekaeT ero rpaHu.
MNocKoCTb NMMHENHOTO yIna NeprneHanKynapHa
Ka)Kaow rpaHy ABYrpaHHoro yrna.

YLC Yo = AM;

YB = MB;
LAMB — nWHENHbIN
yron; 0 < AMB < 180°.

Cnoco6bl NOCTPOEeHNA NUHENHOro yrna:
1) Ha pebpe BbibvpaeTca To4UKa, Yepes Hee B
rpaHsax NPoBOAATCH Ny4n, NepneHanKynap-
Hble pebpy. Yron, obpa3oBaHHbii 3TUMK Nyya-
MU, 1 ByaeT UCKOMbIM NUHENHBIM YIIIOM.

Mec;
MA 1L c (B rpanu o),
MB 1 ¢ (B rpanu B);

B LAMB — NVHEWHbLIN.

2) B ogHon u3 rpaHen 6epeTcs Touka A4, 13
Hee oryckaeTcsa nepneHankynap AB Ha apy-
ryio rpaHb 1 AC — Ha pebpo. Torga unm yron
ACB, vinn CMEXHbIN C HAM U ByaeT nuHewn-
HbIM yrnom.

NMPU3MA

an3M0ﬁ Ha3biBaeTCA MHOTOIpaHHUK, COCTOSILLINIA U3 ABYX NAOCKNUX MHOITOYrofibHMUKOB,
nexalnx B pasHbiX NNOCKOCTAX U CoBMeLLatoLLUXCa napanfenbHbiM NepeHoCoM, U BCeX
OTpe3Kos, COeANHALNX COOTBETCTBYIOLLME TOYKK 3TUX MHOTIOYrOJfIbHUKOB,

AneMeHTbl NPU3MbI
1. OcHoBanus npuambl ABCDE W A,B,C\D,E,.

2. bokosble rpanm 44,8,B, BB,C,C, ....

3. bokoBble pebpa 44,, BB, ....
4. BepwuHbl Npuambl 4, B, ...
o. BbicoTbl npusmbl HH (paccTofiHue Mexay MnocKoCTAMN ee

OCHOBaHUN).

6. dunaroHans Npu3Mbl B E (OTPe30K, COEANHSIOWMIA AiBE BEPLUMHBI, HE NPUHaanexaLume

OOHOW rpaHu).

7. QnaroHanbHoe ceveHune 44, C,C (cevenne Npu3aMbl NIIOCKOCTbIO, NPOXOAsALLEN Yepes
ABa 6oxoBbix pebpa npuambl, He NpUHagNeXalunx OaHON rpaHn).

8. MNepneHankynapHoOe ceveHne NpuUaMbl — Ce4YeHUE NPU3MbI MTIOCKOCTbIO, NEPNEeHANKYMAPHOM
BokoBbIM pebpam (MNK nx NPOAOIKEHUSIM).

CBo#cTBa

1. OcHoBaHMA NPU3Mbl paBHbl U NapannenbHbl.
2. bokoBble pebpa paBHbl U NapannensHsb.
3. bokoBble rpaHy — napannenorpaMmmel.
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Buabl npusm

1. NpsMas npuama ~ npusma, y kotopom 6okosbie pebpa neprieH- B C
AVKYTNAPHBI OCHOBaHuaM (puc. 1).
CeoicTtsa NnpsamMon Npuambl:

% gucoTa &
.
w é

o v

a) Hypawos = 44 = BB = ... BbicoTa NpsAMON NpU3Mbl paBHa boko-
TIPH3MEL
BoMy pebpy.
6) BokoBble rpaHu NPAMON NPU3Mbl — NPAMOYTONTbHUKK. 7
ABB A, —npaAMoyronbHuK, BCC, B — NPAMOYIONbHWK, ... puc. 1

2. HaknoHHaa npuama — npmama, y Kotopoun 6okoBble pebpa He
nepnexanKynsipHbl NI0CKOCTAM OCHOBaHWUi (puc. 2).

3. MpaBunbHas npuama — NpaAMasn npusma, B 0CHOBaHUM KOTOPOW
NEeXUT NpaBUNbHbIVI MHOFOYTONbHUK. Y Takol Np13ambl Bce GokoBble
rpaHn — paBHbIE NPSMOYIONbHUKN.

4. TpeyronbHasi, YeTblPEXyronbHas, ..., N-yronbHas npmsma — B
OCHOBAaHWUK NPU3Mbl NEXNUT TPEYrONbHUK, YETbIPEXYTONbHKK, ..., NepnexauKynapHoe
N-yronbHUK. cesenSuc. 2

1
-, : : 1
1 1 )
1 1 1
! (S N
J- _____ | _ / ~
'
/7
TpeyronbHas YyeTbipexyronoHas nATnyronbHas WwecTuyronbHas
nnowAdb NOBEPXHOCTU U OB BEM MPU3MbI
HaknoHHasa npusma Mpsimana npusma
BokoBsas Seox. = Pnep. -1, roe Pnep. — nepw- S60K. = Py, - H,TAC Pocu. — nepu-
nosepxHocTb | METP NEPNEHAVKYNIAPHOTO CE4EHnA, | MmeTp ocHoBaHMs, H — BbicoTa.
| — anuHa 6okoBoro pebpa.
MonHas - -
MOBEPXHOCTb Stoms. = Seox. T2+ Socn Snomt. = Seox. T2 Soen
V=Swp i V=235 H roe V=S H, roes,, —nnowai
O6bem Snep_ — nnotuagb nepneHaukynap- OCHOBaHWA NpusMmbl, H — BbICOTA.
HoOro ceuenusl, [ — 6okoBoe pebpo.




NAPAJNINENENUNENQ

I'Iapannenenunenom Ha3bIiBaeTCcA Npu3Ma, B OCHOBaHK KOTOpOI7I NeXuT NaparuienorpamMmm.

CBoncrBa

1. Y napannenenuneaa Bce rpaHu — napan-
nenorpaMmmbi.

2. Y napannenenvinega NpOTUBOMONOXHbIE
rpaHu napannenbHbl U paBHbL.

3. Bce yeTbipe gnaroHanu napannenenunega
nepecekarTcsa B OAHON TOYKE 1 TOUKON nepe-

ceveHus aenartcy nonoriam.

O —cepeavHa A,C, BD, AC,, B|D.
O — UeHTp cUMMeTpUM napannenenunena.

Buabi napannenennnenos

1. Mpamon napannenenu-
neag — napannenenvneq,

y KoToporo 60koBble pebpa
nepneHanKynspHbI NIIOCKOC-
TAM OCHOBaHWNA. Y NpsiMoro
napannenenuneaa 4YeToipe
BokoBble rpaHu — NPAMOYToSb-
HWKW, a ABa OCHOBaHUA — na-

2. HaknoHHbI napannene-
nvneq — napannenenunea,

y KoTOoporo 6okoebie pebpa
He nepneHankynapHbI noc-
KOCTSIM OCHOBaHWUN. Y HaKmnoH-
HOro rapannerienvneaa sce
WwecTb rpaHen — napanne-
norpammbi.

3. MpsimoyronbHbINA Naparn-
nenenvnes — NpsiMon naparn-
nenenunes, y kOToporo oCHo-
BaHVEM ABMSETCH NPAMOY-

ronbHUK. Tpu pebpa npsamoy-
ronbHOro Napannenenunena,
BbIXogaLWME U3 OJHOK BEp-

LWMHbI, HA3bIBAIOTCA €ro n3me-

panfnenorpaMmsl. peHuAMU.
A D, C,
A/ 227
D d--_ B
(4 b,’:;"‘_—___— C
ﬁ/
A a B

CsoiictBa npAMOYronibHOro napannenenunnena

1. Y npsiIMoyronsHoOro napannenenunena Bce rpaHy — NPsIMOYTONbHUKK.
2. B npamoyronsHOM napannenenuneae keaapar noboi aaroHany paBeH cyMMe Ksaapa-

. 2 2 .2 2 2
TOB TpEX €ro uamepeHun. d- = a" +b + 2 (AC," = AB* + AD? +AA4,7).
B npamoyronsHOM napannenenunene sce 4 agnaroHanu pasHbl Mexay cobon.

3. Vnpamoyr. mapan. AB-A4D ‘AAI = abc. |
4. SGOK. = Pocn. 'AAI = 2(AB+ AD) 'AAI = 2(a+ b)c, Snom-x. = S60K.+ZSOCH.'

KYb

Ky6om HasbiBaeTCcsi  NPAMOYrofbHbIV Napannenenunes, y Kotoporo Bce pebpa pasHbl.

CBoucrtBa
1. Y xyba BCe rpaHu — kBaaparThbl. N
2.d = af3 (&2 = a*+a*+d°,rne a = pebpo : .\\ )
Kyba, d — guaroHanb Kyba). o : \d
3. Viyea = @ i -@___l\c__
4. Seox. ;<y6a = 4a’; Shoms. xky6a = 6a”. : a ~a
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|
YUEHUYECKAA CTPAHUYKA

NOCTPOEHUE CEYEHUIA MHOTOrPAHHUKOB

I'loc1'pom'b ceYvyeHue O3HavaeT Ha4vyepTTb MHOIoyrofibHuK B NMNi1OCKOCTU CeveHUsd, Mo Ko-
TOPOMY 3Ta NNOCKOCTb NepecekaeT rpaHn MHOTorpaHHUKa.

Cnenom cevyeHua Ha YKa3aHHOI7I MSI0CKOCTYU Ha3blBAETCA NpsMas nepeceyveHnst aTon nroc-
KOCTW C NNOCKOCTbIO CeYeHUA.

OCHOBHbIe NpaBuna NOCTPOEHUS CeYeHU

[

1. Ecnun aaHb! (M1 y>Ke NOCTPOEHbI) AABE TOUKW NIIOCKOCTU CEYEHNA Ha OQHOM rPaHn MHO-
rorpaHHuKa, To crnep CeYeHus1 B 3TOIN MNOCKOCTU — NpsiMas, NPOXoAsLLas Yepes 3Tu TOUKM.

2. Ecnu gaHa (Mnu yxxe noctpoeHa) NpamMas nepeceyeHns nitockoCTU Ce4eHNUs C OCHOBa-
HUeM MHororpaHHuKa (cnea Ha OCHOBaHWM) U eCTb TOYKa, NpUHagnexallasa onpeaeneHx-
HOW GOKOBOW rpaHu, TO HY>KHO orpeaenuTb TOYKY nepeceyeHnst 4aHHOro crneja ¢ aTon
BoKOBOM rpaHbio (OHa ABNAETCA TOYKOM NepeceyeHns AaHHoro cneja ¢ obuwen npsamon
OCHOBaHUsl M fJaHHOW GOKOBOW rpaHmn).

3. TouKy NepeceyeHmsi NNIOCKOCTY CeYEHNSI C OCHOBAHWEM MOXHO ONPEAEenuTL Kak TOUKY
nepeceyexns Kakon-nubo NPAMON B NIOCKOCTM CE4EHUs C ee NPOoeKUMen Ha MNocKOCTb
OCHOBaHus,

Cnoco6bl NOCTPOEHUA CeYEeHU

%

—l

Cnoco6 cooTBETCTBMS COCTOUT B TOM, YTO ANSA NOCTPOEHUS CEYEHUS HYXHO CHadyana
NOCTPOMTL T TOYKN HUKHErO OCHOBAHWUSA MHOTOrPaHHWKa, KOTOPbIE B3aVMHO OHO3HAYHO
COOTBETCTBYIOT TOYKAM MCKOMOIO CEYEHUsI,

Cnoco6 crnegoB COCTOUT B TOM, YTO Ha MNOCKOCTY HWKHETO OCHOBaHMUS (MHOrAA Ha Kakown-
TO APYroi NNOCKOCTM) BLINOJHAETCS MOCTPOEHUE CREAOB (MUHUI U TOYEK nepecedeHus
cekyuiel NI0CKOCTU, HEKOTOPbLIX NPsSMbIX). C NOMOLLLIO 3TUX CNEA0B MNErko BbiMoNTHAETCS
NOCTPOEHNEe TOUeK NepeceyeHns cexylLen NIOCKOCTH C pebpaMn MHOrorpaHH1Ka 1
MVHWIA NepeceYeHns cexylliei MIOCKOCTH C rpaHsaMmM MHOTOrpaHHUKa.

1. MocTpounTb cevenune Kyba NNOCKOCTLIO, NPOXoanLLel Yepes Tpy 3afaHHble Toukn K, L,
M, nexatume Ha pebpax, KOTopble He nepeceKalTCs.

PelwueHue
OnycTM 13 3aaHHON TO4KWN L nepneHaAnkynap LN Ha pebpo AD. [poeeaem npsimbie
LM u NC [0 nx nepeceveHun B Touke E (06e 3T npsiMmble nexart B OAHOW MIOCKOCTY,
KoTopasi onpegensieTcs Tpems Todkamu L, M, N, U He napanfesibHbl, a 3Ha4uT,
o6s13aTenbHO NepecekyTCs B HEKOTOPOW Touke E ).
MNposenem npsimyio EK [0 nepeceyenns ¢ npambimMu
BC v AD cooTBeTCTBEHHO B TouKax F' n G. lNpoeeaem
npsimyto GL [0 nepeceyeHusi C npsiMbIMu AA | MDD,

BTOYkax H n P. Touky P coequHKM C 3a1aHHOI TOYKON
M v Ha nepecevennmn PM c pebpom D, C; nony4mm

Touky Q. Touku L, Q, M, F, K, H nocrnegoBaTesibHO
coeanHuM. durypa LOMFKH — WCKOMOE cevyeHue.

— o
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2. MocTpouTb ceveHve Kyba ABCDA,B,C,D, NNOCKOCTbI0, NPOXOAALLIEN HYepes Tpu 3aaaH-
Hble ToMKM N, C, D, .

D, C Pelwenve
' Crienbi cevetnst Ha rpatsix ABCD u CC DD nony4aem,

coequHsasa Todkm N n C, C v D . 1N nOCTPOEHUs crnenos Ha
rpaHax ABB;A, w ADD A, npogomkaem npamble CN

n DA no vx nepecedenus B Touke K. Touka K NEXuUT Ha
npoaormkeHnun pebpa AD', a 3HauuT, U Ha rpaHn ADD A, .

CoeauHum Touku K n D, . MNpamaa KD, obasaTtensHo nepeceyet pebpo 44, , kotopoe
TakkKe NeXWT Ha rpain 4D D, A . Tlony4eHHyto Npy nepeceyeHnn npambix A4, KD, Touky M
coeguHum ¢ Todkamu N u D, NCD M — “ckoMoe ceveHue. -

3. MocTpouTsb cevenne kyba ABCDA,B,C D, (pvc. 1) NI0CKOCTbIO, NMPOXoAsLLEN Yepes
TOYKK E, P, K ero pebep.

B C PelweHue.
1
i ! MycTb o — nNnockocTb, onpeaensiemas Todkamu E, P, K. Ans
ek D, NOCTPOSHUSI UCKOMOFO CEMEHUSI HYXKHO NMOCTPOUTHL NepeceveHns
1
] NMIOCKOCTW O C rpaHsiMK AaHHoro ky6a. [1na noctpoeHua nuHun
/;é’______ c NepeceveHnss ABYX NNOCKOCTeN AOCTaTOMHO 3HaTb ABe obuine
4 z 3 % P TOYKN 3TUX MNOCKOCTER. [TNOCKOCTb ¢l C MNNOCKOCTbLIO rpaHn ABCD
Puc.1 nepecekaetca no npsimon EP (puc.2). WUtak, onpeagenunacb
3 c OfHa CTOpOHa cedeHusi — oTpesok EP. [pamas EP nepecekaet
4 /1 : NAOCKOCTb rpaHn BB, C,C B Touke M (pwuc. 2).
1 T D
}K : Tenepb onpenenexsbl ABe TOYKN, NpUHaaNexale NNOCKoOCTU o
}
B___| ] nnnockocturpann BB, C,C. 310 ToukM M 1 K . CTponm npsamyto KM
y S _--PP~ M nepecedveHus aTux nnockocrten. Onpegenunuce ewle.aBe cTo-
/E D

POHbLI NCKOMOrO ceYveHnst — oTpeskn KF n FP . lNpamas EP nepe-
cekaeT NNockocTb 44, B, B B Touke N. OnpepeneHbl, TakuM obpa-

30M, iBE TOYKW, NpUHaAnexatumne rriockocTh o U NrockoCTu rpaHn A4, BB . OTO Touku N 1

K . Ctpoum npamyto NK nepecedeHuns aTmux nnockoctent (puc. 3a). MNpsaman NK nepecekast
pebpo 44, xyba B Touke L. OnpeaeneHbl CTOPOHbI KL U LE UCKOMOTO CeYEHUs.

Ceuenue kyba NMocKOCTLIO ¢ MOMHOCTLIO NOCTPOEHO. 3TO NATMYronbHUK EPFKL (puc. 3,6).

B c c
|
A]"‘;IS\ D,
TR W) F
B |
Al ee/P M M
<~
a) Puc.3 6)
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4. OcHoBaHue NpAMOro napannenenunena — pom6 co CTOPOHOW a , Yron Mexay NIocKoc-
TAAMK BOKOBLIX rpaHen ¢ , Gonbluas AMaroHans Napannenenqrnena HaknoHeHa K NockoCTy
ocHoBaHusi nod yrnom B. Haitn o6bem napannenenvneaa.

]

l

Petlenue.
C, A4BCDA4,B,C,D, —npsmow napannenenunes, ocHosaHue

KoToporo — poM6 ABCD . AD = a, AC w BD — ero anaroHans,
o O — Tou4ka mnx nepecevenmns, AC> BD (£BAD < ZABC).
AA, - BblcoTa napannenenunena 44, L (ABC).

CneposarenbHo, AAy L AB, AAy L AD, ZBAD — yron mexay
NNocKoCcTsIMU BOKOBbIX rpaHeM 4ZBAD = @. AC — npoexumns

AnaroHanu A C.ZACA=B.V=S8,, H H= AAI, Soen = ADsinZBAD,

H.

A

/
/
o

A D

V = AD*sin/BAD “AA;.

AAOD : no cCBOWCTBY AuaroHanen pomba £40D = 90°; LOAD = %); AC = 240;

40 = ADcos LZOAD; AO = acos%;'AC = 2acos‘§; A4,AC; ZA,AC = 90°;

A4 = ACtgLA4,CA; A4, = 2acos(-§tgﬁ. V= azsin(p'Zacosgth = 2a3sin(pcos%tg[3.

OTseT: 2a’sin [0) cos%th .

5. B ocHOBaH1u NpaMomn Npmu3Mbl NexuT pasHobokana Tpaneyus ¢ 60KOBON CTOPOHON ¢ 1
OCTpbIM yrriom o . [inaroHanu aTon Tpaneuun B3auMHo nepneHankynapHsl. QuaroHans
npuambi obpasyeT C NMOCKOCTLIO OCHOBaHUA yron y. Onpeaennte 06bem nNpuamb!.

Pelwetue. B
MycTb B OCHOBaHWW NPSAMON NPU3MbI NEXUT Tpaneuums ‘
ABCD,AB = CD = ¢, LA = 4D = a.<90°, AC L BD, Al/:L
4D,BD = y. ; ! -7
Mockonbky AABD = ADCA (AB = CD, AD — obuias, c /‘{YLU':—'—“’ C
4BAD = LCDA), T0 BD = AC n £BDA = ZCAD.
Mycte O — TOYKa nNepeceveHna anaroHanen Tpaneuun.
Torga AOD — paBHOBEPEHHbI NPAMOYTOfbHLIN TPEYTOMLHIK 1, 3HAYUT, LBDA = 45°.

. AB _ BD
U3 ABAD'sin45° o ; BD = 2¢ - sina.

Haxoaum nnowaab OCHOBaHUA: S = %BD -AC - 5in90° = %BD2 = c2 . sinzoc.

W3 AD,DB (£D = 90°): H = D,D = BD - tgy = J[2c- sinc.- tgy.

2 .2 .
CrepoBatensHo, V = S, - H = ¢ - sin"0.- J2¢- sino.- tgy = J2¢° - sin’a- tgy.

OtseT: J2¢° - sin’a - tgy.
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6. B npaBnnbHOM WeCTUYronsHOM Npusme Gonbwan guaroHans pasHa 4.3 cmn

HaKMOHeHa K OCHOBaHMIo NoA yrnom 60° . Hainti nnowaab NONHON NOBEPXHOCTU NMPU3MBI.

B, C, ‘ PeuweHue.
y n B LecTuyronbHon npuame ABCDEFA B\C D E | F,| FC, = 4.3 cm -
! ; 1 65nbLuaﬂ avaroHans. Torga FC — 66nbmaﬂ puaroHanb OCHOBaHuUA

/El | npusmel. Mo yenoeuio, £LC,FC = 60°.
14

|
I
1
I
\
|
BY_{ ] Vs AC,CF (£C = 90°). FC = C\F - cos JF = 4.3 1 = 2./3 (cm);

4
OO

Vg

1

ld

F % C,C = C\F-sinlF = 4.3 Jﬁ = 6 (cm). 13BeCTHO, 4TO Tpems

60ﬂbU.II/IMV| anaroHansamu npaanbem UJeCTI/IyFOﬂbHMK p336I/IBaeTCFI Ha WeCTb paBHbIX

paBHOCTOPOHHUX TpeyrosibHUKOB, CTOPOHA KOTOPbLIX paBHa NoNoBUHE AunaroHanu:

el =6-A32--{3=%@(M.P=6-AB=6ﬁw,

OCH.

AB = = /3 cm. Moatomy S
S =P-CC, = 6436 =36/3().S, =25, +S5 = 94/3+36.3 = 45./3 (cM?).

2
OtseT:45./3 cm2.

7. OcHOBaHWE NPSMOW NPU3MbI — TPEYFONbHUK, ABE CTOPOHbLI KOTOPOTO paBHbl b, @ yron

Mexay Humu — o.. Yepes OAHY "3 NlaHHbIX CTOPOH OCHOBaHUA U NPOTUBONMONOXHYHO

BepuwnHy BTOpOro OCHOBaHUA NMp3Mbl NpoBeaeHo ceverHne, o6pa3y|ow,ee C OCHOBaHuem

npu3mbl yron @ . Haiit o6bem npuaml.

Pelwenwve.

C, INycTb ocHoBaHWeM npsMont npuambl ABCA,B,C, sBnsAeTcs Tpe-

yronbHUK ABC, B KOTOPOM AB = AC = b, LA = o.. Ce4eHune

NPW3Mbl NPOBEAEM Yepe3 CTOPOHY AB OOHOro OCHOBaHWS 1 Bep-

wwuHy C, - apyroro. Nposeaem fanbiue CN L 4B. lNo Teopeme 0

Tpex nepneHavikynapax, C\N L AB v, cornacHo ycnosuto, ZC NC = ¢@.

N3 AANC (LN = 90°): CN = AC - sinLA4 = bsino.. U3 ACC\N

N B (4C = 90°): CC, = H = CN-tg/N = bsina.- igo. Toraa

S . = lAB‘AC'SinO(. = lbzsinot V=S, H= lbzsinoc-bsin()t'tg(p = -1-b3sin2(xtg(p.

OCH. 2 2 OCH. 2 2

OTBeT: %b3 sin 2atg(p .

8. Ha rpaHu aByrpaHHoro yrna B 45° gaHa Touka, nexadulast ot pebpa Ha paccToaHuu a.

Hantu paccTosiHue OT 3TOM TOYKM A0 APYrOi rpaHu.

PewieHue.

BeB,BCLm,Cem, BC = a.lpoBeaem B4 L o. o Teopeme

o Tpex nepnexaukynapax, C4A L m. Torga ZBCA — NUHENHbIN yron

AaHHOro AByrpaHHoro yrna. ABCA 45°. N3 ABCA: £BAC = 90°

uMeeM BA = BCsin/BCA, BA = asin45° = “—2‘-@
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9. B ocHOBaHWK NpAMON NPU3MBbI NTEXUT paBHOOEAPEHHbI TPEYrosibHUK C YoM 3 npu
OCHOBaHWU U paguyCcoM BNUCaHHOM OKPYXXHOCTY r . inaroHans 6okoBoOW rpaHuy, conepxa-

weln OCHOBAaHWE 3TOro TPeyronbHuKa, obpasyeT C NMNOCKOCTHI0 OCHOBaHWA NMPU3MbI

yron o.. Onpeaenuts 06Lem NP13aMbi.

PelueHwue.

& MyCcTb B OCHOBaHUWN NPAMON NMPU3Mb! NEXUT TPEYTroNbHUK ABC,
AB = BC, ZACB = B, ZC{AC = a. LleHTp O okpyxHOCTH,

4 C BNUCaHHON B AABC, fiIBNAETCA TOUKOW nepeceveHns buccekrpuc
_.27BEBN nCM. B paBHoGeapeHHOM TpeyrosibHuke buccektpuca BN
,1%’& - ABNAETCA €ro BbICOToN (M meanaHon). Tak kak ON L AC, 70 ON -
a7 By ABNSETCA PagnycoM BNUCAHHON OKPYXHOCTU U ON = r.
A N

WMB AONC (LN = 90°, £C = g):NC = r-ctgg.MaABNC:

BN = NC-1gB = r-ctgbigp. Soen = lyc.BN = nNC.BN = rzctgzgtgﬁ.

2 2

U3 AAC,C: H = CC; = ACtga. = 2NC-tga = 2r-ctggtg0c.
B 3B

TorpaV =358, -H= rzctg2gtg[3-2r-ctg§tga =27 ctg E-th - 1gQL.

Otger: 27 - ctg3g -tgPB - tgo.

10. OcHOBaHVEM HaKIOHHOTO Naparnnenenuneaa sIBNAeTCs KBaapart co CTOPOHON a , a 60-

KOBbie rpaHu — pombebl C OCTPbIMM Yrnamu no 60°. HaiiTn o6beM napannenenvnena.

PelweHue.
M3 TOYKM A OnNyCTUM NepneHanKynsipbl Ha OCHOBaHWA U CTOPO-
Hbl ocHoBaHuA: 4,0 L (4BC); A\ KLAD; A\M 1 AB.
KO v MO — npoekunu HaKHOHHbIX A\ K n AlM.
Mo Teopeme o Tpex nepneHaukynapax, AD L KO, AB 1 MO.
M3 paBeHCTBa NPAMOYTONbHBLIX TPEYroNnbHUKOB A,K4 n A\ MA

(no rmnoTeHy3e N oCTpoMY Yrnomy) cnegyet: AK = AM.
MpamoyronbHbie TpeyronbHUkn AKO v AMO pasHbl NO KaTety AK = AM v obuwen

rmnoteHyse A0 . Otcioga LOAK = ZOAM, cnepoBatensHo, AO — 6v|cce|(rpwca ZBAD.
U3 AA,AK: LA KA = 90°;, A|A = a, L4;AK = 60°; AK = acos60° =

AK = asin60° = f’—“/—g.

MaAAOKAAOK—90°AO—,/AK _KO*: Ao—ﬁ“—_—_[ afz

)

2.
U3 AAKO: ZAKO = 90°; LOAK = ZAOK = 45°; AK = KO.

V==58u HVADAOV—a

2

3[

OrBer:

HpUMeanue. Mpu pelleHnn 3701 3aa4m Mbl foKasany: ecnv pebpo HaKNOHHOW NPU3MbI
obpasyeT paBHble YIbl CO CTOPOHaMU OCHOBaHUS, TO 3TO Pe6po NpoeKTUPYeTCs Ha NPAMYIO,
coaepxallyo buccekrpucy yrna, o6pasoBaHHOro 3TMMM CTOPOHAMKU OCHOBaHMUS.
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TPEHUPOBOYHbLIE YNMPAXHEHUA

1. [lan ABYrpaHHbIi yron B 60°. Touka 4 OAHON ero rpaHy yaaneHa Ha 12 cm ot ApyroM.
HanTtu paccrosinne oT Touku A4 A0 pebpa fanHOro AByrpaHHoro yrna.

2. BHyTpu ABYrpaHHOro yrna gaHa Touka M, koTopast NexuT OT KaXaoun rpaHy Ha paccros-
Hun 2 M. Haintn pacctosiHue OT ToUku M 0 pebpa AByrpaHHoro yrna, ecnu yron mexay
nepneHanKynapamu, onyuleHHbIMKU 13 TOMKU M Ha ero rpaHu, paseH 120°.

3. BHyTpun aByrpaHHoro yrna, KotTopblit paseH 120°, gaHa To4ka, Kotopas yaaneHa oT Kax-
Ao rpaHn Ha 6 OMm. HainTn paccTtosiHme mexay OCHOBaHWAMW nepneHankynapos, onyuieH-
HbIX U3 TOUKW Ha KaXaylo rpaHb.

4. NocTpoutb ceveHne TpeyronbHow Npuambl ABCA, B, C; NIOCKOCTLIO, D, C,
npoxogsiien Yepes BeplnHbl 4, B 1 cepeauHy pebpa 4,C, .

// Bl
5. [aHa yeTbipexyronbHas npusma ABCDA,B,C D, v Ha ee BOKoBbIX ‘/P%%

pebpax Toukn K € BB,, Pe€ DD, (puc.1). Onucatb nNo pucyHky, kak M Z C
MOXHO NOCTPOUTL CeYeHne AaHHOW Npu3Mb! Yepes Toukn K, P, C, . E B

, Puc.1 N
6. NocTtpoutk cederHve napannenenuneaa ABCDA,B,C,D, nnoc- B, C,

KOCTbIO, Npoxoasuien Yepes BbleneHHble ToYkK (pUc.2).
7. a) B ocHoBaHuu napannenenunena nexvT keagpat. bokosoe peb- 4 K

i

po A4, obpasyeT pasHble yrribl co CTopoHamMun AB u AD OCHOBaHMA. P
MocTpouTb NUHENHbIE YrNbl ABYrPaHHbLIX YrNOB NpU CTOPOHaXx My BL__L__
OCHOBaHWA 4B U AD. il ¢
6) B ocHoBaHun napannenenuneaa nexut poM6 ABCD ¢ OCTpbIM 4 D

yrnom npu sepumHe A . bokosoe pebpo 44, obpasyeT paBHbie yribl  Puc.2

CO CTOPOHaMnN AB U AD ocHoBaHus. [ToCTpOUTbL OPTOroHarnbHyo npoexumo pebpa 44, Ha
MNOCKOCTb OCHOBAaHWSA.

8. a) [laH npsimoit napannenenunes. MoCcTpouTb yron HaknoHa ero 60nbu1em avaroHanm K
NOCKOCTAM BOKOBBLIX rpaHen.

6) MocTpouTe yrnbl HakNoHa AuaroHanu NPAMOYrofibHOro Napannenenunesa K ero rpaHaM.
9. a) Pebpo kyba paBHO a . Onpenennts Nnowaab ceveHns, NPOXOAsLWEero Yyepes anaro-
HanMu JBYX CMEXHbIX ero rpaHen.

6) Pebpo kyba pasHo a. OnpeaenvTsb NNOWAaAb Ce4HeHvs, NPOXOAaAWEro yepes guaroHanum
napannenbHbIX rpaHen.

10. MNocTpouTb ceveHne Npuambl NANOCKOCTLIO, Npoxoasien '-lepes TOMKM, yKa3aHHbIe Ha
pUCYHKax.

il | B N_c P

-1

A

T 1 T

i

w sE- e

K 7/ K
A D Puc.3
a) 6) B)

11. OnaroHanb ky6a paBHa 5./3 cm. BeiuncnuTe ero o6bem.

12. Mnowaab 60KkoBOM rpaHn NPaBUNbLHOM TPEYIroNbHOW NPU3Mbl 48 cM?, a nepumeTp
ocHoBaHusa 12 cm. Haittn 6okoBoe pebpo npuambl.

et o

70
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| _{15. Hantn o6bem npaBunbHOM LWECTNYTONbHOW NPU3MbI, B KOTOPOW HanbonbLlas guaroHans

KOTOPYIO MOXXHO BNUCaTb OKPYXKHOCTb. BokoBas cTopoHa ocHoBaHUA

" |KOCTW OCHOBaHMWSI MOA YrioM o, Yron Mexay avaroHansamu ocHosa- ,
|_|Hus paBeH . OnpegenuTb o6kem AaHHOO fapasnsnenenuneaa, ecriv ero BoiCoTa paBHa H.

[~ |BOM rpanu, cogepxkalilei CTOPOHY, ANA KOTOPOW AaHHbIE YIMbl SBMSIOTCS NpUexaimmu,
|_|pasHa [ 1 obpasyeT C NnockoCcTbio OCHOBaHMsA yron ¢ . Onpeaenuts 06bem nNpuamb!.

13. MNnoLwaae amaroHansHoro ceYeHNsi NPaBUNbLHOM YeTbIpexyronbHON NPU3Mbl PaBHa 102 CM2,
ee BblCoTa 2 cm. OnpegenuThb NMOsHY NOBEPXHOCTb NPU3MbI.

14. B npsiMOyronbHOM Napanenenunese BbicoTa paBHa 8 OM, a CTOPOHbI OCHOBaHUS! paBHb

70mM 1 24 om. OnpeagenuTb NfoLwanb ANaroHanbHOro CeYeHus.

paBHa d, a 6okoBble rpaHu — kBagpartb.

16. [1Be BoKOBbLIE rPaHN HAKINOHHON TPeyrosibHON Npuambl 06pasytoT yron 60°, paccTosHus

oT ux obuiero pebpa [o ocranbHbix 60KOBLIX pebep paBHbl 5 cm n 10 cm, GokoBoe pebpo

paBHo 8 cm. HanTtu nnouagb G0KOBOW NOBEPXHOCTU NPU3MBI.

17. OcHoBaHue NpsIMOI NPU3MbI — TPEYFONbHUK CO CTOpoHaMU S cm, S cm 4

n 6 cM, AnaroHanb MeHbluen GOKOBOW rpaHy COCTaBmnseT yromn 45° ¢

Bonblueit GokoBoW rpaHbio (puc.4). Hantn o6bem npuambl.

18. CTOpOHbLI OCHOBaHNA NPAMOro Nnapannenenunena 6 cvm u 4 cum, yron

Mexay HUMu paseH 60° . [inaroHans GonbLuev rpaHu paeHa 10 cm. Hatn 4

nnoLwaas rnonHow NoBepxHOCTU napannenenvneaa.

19. OcHOBaHMEM MPSIMOW MPU3MbI CIYXXWT TPEYTONbHUK, CTOPOHbI KO-

Toporo 5 ¢m, 5 cMm, 6 cM; BbICOTa NPU3MbI paBHa Gorbluei BLICOTE 3TOr0 TPEYronbHMUKA.

HauTtu nnowazb NonHOM NOBEPXHOCTH NPUSMBbI.

20. CTopoHbl OCHOBaHWA NPAMOro Napasnsnenenvnesa, pasHbole 7 cM U

J18 cm, oBpasyloT yron 45°, MeHblLUas auaroHans napannenenu-

nefa cocraensieT yron B 45° € NNOCKOCTbIO OCHOBaHUA (puc.5). Hatu

\\
- - —d S e - o]
‘~3§ N

o6beM Napannenenvneaa. @@

~

7cM

21. OcHOBaHWe NPAMO NPU3MbI — TPEYroNibHUK CO CTOPOHaMM 5 cM n P BC 5
uc.

3 cm nyrnom 120° mexay Humu. bonbiias 13 nnowagein 6OKOBbLIX

rpaHeit paBHa 35 cm? (puc.6). HainT 06bem npuambl.

22. AwaroHanbs NpsiMOYronbHOro napannenenunena, pasHas 12 cm,

cocTaBnseT yron 30° ¢ nnockocteio 6okoBOM rpaHu u yron 45° ¢ 6o-

koBbIM pebpom (puc.7). Hantn o6em napannenenunega.

23. OcHoBaHueM NpsMon NPU3Mbl SBNSeTCS paBHobokasa Tpaneuus, B

paBHa a, a oCTpbIv yron ¢ . PaccTosHue Mexay napannenbHbIMu u

HepaBHbIMU peBpamy BEPXHEIO U HWKHEro OCHOBaHWUM PaBHoO b.

Berancnuts o6bem npusmbi.
24. CTOpoOHa OCHOBaHUs NpaBnNbHOM YETbIPEXYroNbHOW NPU3MbI

-

paBHa a . [JnaroHanb Npuambl 06pasyeT C NNocKOCThbI0 GOKOBOW rpaHu

yron . Haintut o6bem npusmbl. B
Puc.7

25. OuaroHans npaMoyrofibHOro napannenenuneaa HaknoHeHa K rnoc-

26. OcHoBaHMeM NpPsIMOV NpU3Mbl ABNAETCA paBHoBeapeHHbI TPeYrofbHUK C Yrnom  npu

BEPLUMHE 1 PaANYCOM OMMCAHHOM OKPYXHOCTU R . inaroHarsb rpaHu, Npoxoasilen yepes

GOKOBYIO CTOPOHY TPEYronbHWUKa, HaknoHeHa K NIOCKOCT OCHOBAaHWUA NOA YIToM @ .

3

Onpegenntb 06bEM NPU3MBI.

27. B ocHOBaHMM NPSAMO NPU3Mbi NIEXUT TPEYronbHUK ¢ yrnamu o u . dnaroHans 6oko-

~
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28. B ocHOBaHuu NpsiMoOi Npu3mMbl NEXUT pomb ¢ Bonbllen anaroHansio d. bonblas au-
aroHarnb NpY3Mbl HAKMOHEHA K NNOCKOCTU OCHOBaHWUS NOA YITMIOM oL, @ AuaroHans 60Kkosoi

rpaHn — noAa yrnom f. OnpeaenuTb 60KOBYIO NOBEPXHOCTL MPU3MBI.
29. B npaBuibHOWN YeTbipexyrofibHoM npuame anaroHans HOKOBOW rpaHu HaknoHeHa K nnoc-

KOCTM OCHOBaHUst noga yrnom 3. Onpegenvts Nnowaae NOMHON NoOBEPXHOCTH, eCn nnoLlaab
OCHOBaHWs! paBHa Q. BeluncnuTb, ecnn Q = 36 cM?, B = 60°.

30. B ocHOBaHUM NPAMOiA NPU3Mbl NEXUT poMB. Yepes GosbLUyio AnaroHanb HKHero
OCHOBAaHWUA 1 BEPLUINHY TYMOro yrna BepXHero OCHOBaHUA NpoBedeHo ceveHne, obpasy-

oLjee C NNOCKOCTbIO HKHEro OCHOBaHuA yros o . Ceuennem sBnaeTcs TpeyronbHUK C yriom B

Npu BepLUYHE BEPXHEro OCHOBaHWA ¥ NNOWAALIo S . Onpenenmb o6bem NpuaMbl.

BbluncnuTb, ecniv S = 36 cM?, o = 45°, B = 60°.

31. B ocHoBaHWM NPsSIMOI NPU3MbI JIEXWT NPSAMOYIONbHbBIN TPEYroNbHUK C yrmnom o. lNnowaank

H0KOBOI rpaHu, coaepxatlen rmnoTeHy3y aToro TpeyronbHnka, pasHa S, a ee gnaroHarns

HaknoHeHa K NNOoCKOCTU OCHOBaHMFI noa yrnom B OI'IpGAEﬂMTb obbem ﬂaHHOM np3mbl.

BbIuMCIUTL, €cu S = 36 cM2, o = 30°, B = 45°,

32. OcHoBaHWe HaKMOHHOro Napannenenunena — ksagpart co CTOpoHon a . OgHa vn3s Bep-

UIMH BTOPOIro OCHOBAHUA MNMpOEeKTUpyeTCA B LIEHTP 3TOro KBa,D,paTa.'BbICOTa napannenenu-

neaa pasHa H . Hawtu 60koByio NOBEpXHOCTL Napannenenvneaa.

33. B ocHoBaHMU NPAMON NPU3Mbl NEXUT paBHOGOKas Tpaneuus ¢ TynbIM yrnom f.

[waroHanu aton Tpaneuuun nepneHaukynapHbl K 60KoBbIM CTOPOHaM. [lnaroHans NpusMbl

pasHa [ 1 o6pasyeT ¢ NNOCKOCTLIO OCHOBaHWA yron v . Onpenenuts 06bem NpUaMel.

CAMOCTOATENNIbHAAPABOTA C-1-1
B-l 7 6annos. B-ll

1. Touka, nexaulan mexay rpaHamy asy- | 1. Todka, nexawias Mexay rpaHsaimmn asy-

FpaHHoro yrna, paBHOro 60°, ynaneHa ot HUX | rpanHoro yria, paHoro 120°, paBHoyaarneHa

Ha paccTosiHie 3 cM. HaTy paccTosiHue OT | oT Hux 1 yaaneHa ot pebpa Ha 8 cm. HainTu

3701 TOUKW A0 pebpa ABYIPaHHOIO yrMa. | paccTosHWe OT 3ajaHHON TOYKW [0 rpaHMm.

2. OcHOBaHUEM NPAMON NPU3MbI CIIY>KUT 2. CTOopoHa OCHOBaHWst NPaBUNbHON YeTbl-

pomb. [lnaroHanu npuaMbl pasHbl 8 My 5 CM, | pexyronbHON NpU3Mbl pasHa a . [juaroHans

BbICOTa paBHa 2 cM. HaitTi CTOPOHY OCHOBa- | NPU3Mbl HaKNoHeHa K NNOCKOCTH BOKOBOW

HUA. - ' rpanHm nogd yrnom 30° . Hantu BbicoTy Npuamb!

W1 yron HaknoHa guarodHanyu npwrambt K nnoc-

KOCTW OCHOBAaHWUS.
B-lll 9 6annos B-lV

1. Ha rpaHax asyrpaHHoro yrna B3sitel ABe | 1. [lBe TO4KM fexar Ha rpaHu ABYrpaHHoro

TOUKM, KOTOPbIE yaaneHs! oT pebpa AByrpaH- | yrna u yaaneHbl 0T BTOPOW rpaHu Ha 48 cm u
Horo yrna Ha 6 cm u 10 cm. OgHa 13 atux | 60 cm. OgHa 13 3TUX Touek yaarneHa ot pebpa
TOYeK yaarneHa oT Apyrom rpadu Ha 7,5 cm. | aByrpaHHoro yrna Ha 50 cm. HanTy paccros-
Hainti paccrosiHve OT BTOPOW TOYKU 40 Mpo- | HWE OT BTOPOW TOoYkK 0 pebpa AByrpaHHOro

. TUBOMONOXHOM rpaHu ABYrpaHHOro yrna. |yrna.

2. bokoBoe pebpO HaAKNOHHOW NPU3MbI 12. Kaxxgoe 13 pebep npasnnbHoIA LWECTH-
HaKMOHEHO K NJI0CKOCTN OCHOBaHUA NoA YrofibHOM Npu3mebl paBHo a . HanTtn guaro-
yrnom B 30°, BbiCOTa NpU3Mbl paBHa 15 CM. | Hanu NpuaMbL.

Onpeaenuts AnnHy B6okoBoro pebpa.

T T
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- CAMOCTOATEJIbHAAPABOTA C-1-2

B-l

7 6annoB

B-il

MocTpoutb ceveHve Ye-
ThIPEXYrofibHOM MPU3Mbl
KOCTbIO, MpOXoAALLen Ye-
pe3BepLunHy D nToHkm M

4 C, ﬂOCTpOMJ’b ceyeHue Tpe-
YronsHON Npu3Mbi
ABCA,B,C, nnocKkocTblo,
npoxoAsien Yepes TOHKM
Me AC,Ne BC,Pe€ 4B,

4 Tt C
n N, COOTBETCTBEHHO
npuHagnexawme peb- B
paM AB u BB, .
B-lll 9 6annos. - B-lV

¢ Dana yetbipexyronbHas
i

D B npusma ABCDA,B,C D,
v y koTopow pebpa 4B
u DC HenapannenbHbl.
MNocTpouTb ee ceveHne
NMOCKOCTbIO, NPOXoas-
D B e vepes pebpo 48
M TOYKY M, NnpuHaanexa-

A ~ wyto pebpy D, C,.

TNocTtpountb cevenne tpe-
YrOfiIbHOW NMpU3mbi

ABCA B, C, nnockoCTbIo,
NPOXOASALLEN Yepes TONKMU
Me AB,Ne 4,C,

nPe B,C,,npniem
NPAA,B, .

CAMOCTOATENbHAAPABOTA C-1-3

B-l

7 6annoB

B-l

1. B ocHosaHuu npamoit npuambl ABCA B, C,
NEXNUT NPAMOYTOSbHbIN TPEYronbHUK ACB
(£C = 90°), AC = 4, BC = 3.Yepes
CTOpoHy AC ¥ BepluMHy B, nposeaeHa
nnockocTb £B,AC = 60°.Hantn nnowaap
HoKoBOW MOBEPXHOCTU MPU3MbI.

1. B ocHoBaH NpsiMon npuamsl ABCA B, C,
NEXUT NPAMOYTonbHbIR TPEYroNbHUK ABC
(LC = 90°). Yepes ctopoHy BC 1 Bep-
WKUHY A, npoBejeHa nrnockocts, AC =5,
£BA4,C = 30°,4,B = 10.Hanw nnowiaas
6oKOBOW NOBEPXHOCTU NPU3MbI.

2. CTOpOHbI OCHOBAHUS NPAMOYIOfibHOMo
napannenenuneaa pasHbl 4 cM 1 6 cm, 60-
KoBoe pebpo — 12 cm. Hantn gnaroHanv
napannenenunena v yron HakroHa gnaroHa-
11 K NNOCKOCTN OCHOBaHUSA.

2. CTOpOHB! OCHOBaHWs 1 guaroHarns nNpsiMo-
YronbHOro napannenenunena paBHbl COOT
BETCTBEHHO 8 cMm, 9 cm 1 17 cMm. HaiiTn BbI-
COTY napannenenunega v yron Mexay am-
aroHanbio Y NIOCKOCTLIO OCHOBAHMA.

B-1ll

9 bannoB

B-IvV

1. B npaBMnbHON TPeyrosibHOW npusme am-
aroHans 6okoBoM rpaHu pasHa d 1 obpa-
3yeT C NMIOCKOCTbK OCHOBAHWS Yron o..
OnpepenuTb HOKOBYIO NMOBEPXHOCTh MPU3MBI.

1. [inaroHans npaBunbHOM YeTbIPEXYrosib-
HOW NpM3Mbl paBHa / 1 obpasyeT ¢ nnoc-

KOCTblO OcHOBaHusA yron . OnpenenuTs
BOKOBYIO NOBEPXHOCTL NPU3MBL.

2. OcHoBaHWeM NpAMOro napannenenune-
na sasnsaeTcs pomb Co CTOPOHON a U OCT-
pbiM yriom o . Yron mexagy bonbwen gu-
aroHanblo napannenenunena v NNOCKOCTbLIO
OCHOBaHus! paseH [ . HavTti nonHyto noeepx-
HOCTb naparnnenenuneaa.

2. OcHoBaHvem NpsMoro napannenenunena
ABNSieTCA POMO CO CTOPOHOWM ¢ . Yron mexay
Bonbwen guaroHanblo U CTOpoHOM — 3.
MeHbluas auaroHans napannenenunega o6-
pasyeT C NIIOCKOCTLIO OCHOBaHWA yron o . Hali-
T BOKOBYIO NOBEPXHOCTL Napannenenuneaa.

I
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CAMOCTOATENbHAAPABOTA C-1-4

T - B-l 7 6annoB : B-ll

1. OcHoBaHMeM NpsiMon NPU3Mbl ABIIS-

€TCA TPEeyrofnlbHUK Co CTOpPOHaMn 5 cm, 5 cm

1 8 cM. MeHbluasa anaroHanb 60KOBbIX rpa-

Helr HaknoHeHa K OCHOBaHUIO NoA yriom 45° ,

Bbiamncnnte 06em npusmel.

1. OcHoBaHVEM NPAMON NPU3Mbl ABISETCA
pomb6 ¢ yrnom 60° . Bonblasn ee anaroHanb
paBHa 12 CM 1 HaKnoHeHa K OCHOBaHMio Noj
yrnom 45° . Belumcnutb o6bemM Nprambi.

2. OcHOBaHMEM HaKNOHHOW NPU3Mbl sBNSA-

eTcA napannenorpamMmm, CTopoOHbl KOTOPO-

ro paBHbl 6 OM 1 7 OM, a OOWH U3 yrnos 45°.

BokoBoe pebpo npuambl pasHo 8 OM 1 Hak-

JIOHEHO K NNOCKOCTW OCHOBaHUA NoAa yr-

nom 45°. Bolumcnuntb 06bem NpusMbi.

2. bokoBble pebpa TpeyronbHOW Npu3mMbl
paBHbl Mo 20 cM, @ pacCcTosiHe MexXxay HUMU-
10 em, 12 cm 1 18 cM. Bbluncnntb obbem

NpU3Mbl.

B-lll ' 9 6annos B-IV

1. Hanbonbliasa anaroHans NpasniibHON

LLIECTUYrofnibHOM MNPU3Mbl pasHa 24 cm.

OHa HakrnoHeHa K NfI0CKOCTU OCHOBaHUA

nog yrnom 60° . Beiuucnunte 06beM NpUsMbI.

1. OcHoBaHWEM MPSIMOM NPU3MbI ABNSIETCA TPE-
YFOMbHYK, CTOPOHbI KOTOPOTO paBHbl 8 cM, 15 cm
n 17 cm. Yron mexgy niocKoCTbio, coaep-
Xallen MeHbLLYI0 CTOPOHY HUXHEro ocHoBa-
HUS U TPOTUBOMOSOXHYIO BEPLLUHY BEPXHErO
OCHOBaHMA, U MNOCKOCTLIO OCHOBAHMUS pa-
BeH 60°. Bbiuncnntb 06beM npuambl.

2. OcHoBaHMeM Npu3mbl ABNSIETCA Npa-

BUNMbHbIN TpeyronbHUK. OpToroHansHom

NpoeKumei 0gHON U3 BEPLLYH BEPXHEro

OCHOBaHUA ABNAETCA LEeHTP HWKHEero ocHoBa-

Hua. bokoBoe pebpo npmambl paBHoO 6 cm

M HaKnoHeHO K NIIOCKOCTN oCHOBaHUA Noa

yrnoM 60°. Bblumcnute 06beM Npuambl.

2. OcHoBaHWEM MPU3MbI ABNAETCA NPaBUITb-
Hbl TpeyronbHUK. Pagunyc okpyXHOCTK, onu-
CaHHOW OKOIO Hero, paBeH 24 cm. bokoBble
rpaHu NpusMbl — kBagpaTtbl. BbluncnnTb
06beM npmambl.

[ ]
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1. BokoBas rpaHb NPaBUNBHON TPEYronbHON
npu3Mbl — KBagpar, guaroHans KoToporo

paBHa 2./2 cm. BblMMCINTL NepuMeTp
OCHOBaHWS NpU3MbI.

1. BokoBasi rpaHb NpaBMbHON TPEYronbHON
npuambl — KBagpart, nnowaie KoToporo pas-

Ha 64 cM?. BbianennTb nepumMeTp OCHOBaHMSA

NpU3Mbl.

2. HanTtv nonHyto nOBEPXHOCTb
NpsIMOYronbHOro Nnapannenenunega, crTo-

POHbL! OCHOBaHUA KOTOPOIO paBHbl a M b,
a guaroHanb HaknoHeHa K NMS1I0CKOCTH
OCHOBaHwuA noa yrnom «o.

2. CTopoHa OCHOBaHWs NPaBUIbHON LWeCTH-
YronbHOW Npu3Mbl paBHa a, HaubonbLas
AvaroHarb npu3mbl HaKIMOHEHa K NiT0OCKOCTH
OCHOBaHUA nog yrrom o.. Hantu nonHyio

NOBEPXHOCTb NPU3MBbI.

1T ]

B-lll 9

bannos

B-lvV

1. B ocHOBaHuK NPsiMON NPU3MBI NEXNT
paBHOOeaApeHHbIV TPeYronbHUK C YIIoM o
npy BEPLUNHE N PaaNYCOM ONUCAHHON OKPYX-
HoCcTK R . [InaroHans GoKoBOW rpaHu, copep-
Kallen OCHOBaHWe aTOro TpeyrosbHuka,
obpasyeT C NIOCKOCTbI0 OCHOBaHMS yron f3.
OnpeagenuTb BbICOTY NPU3MBbL.

1. B ocHOBaHuWM NpAMON NPU3Mbl NEXUT
pasHO6eApEHHbBI TPEYTONbHUK C YITIOM O
Npy¥ OCHOBaHWUWN W PanyCOM BIUCAHHOW OKPYXK-
HocTu ». lnaroHans 60KoBOM rpaHu, coaep-

aLen GOKOBYI CTOPOHY 3TOTO TPeyrosib-
HWKa, obpasyeT C NMOCKOCTLI0 OCHOBaHMSA

-yron . OnpefenvTb BbICOTY NPU3MBI.

2. B ocHoBaHuUM NpAMON Npu3Mbi NEXUT
pomb C OCTPbIM YINIOM ¢ ¥ BbICOTOM 4.
MeHbluasa anaroHanb Npuambl obpasyeT
¢ bokosbiM pebpom yron o . Onpegenutb
BOKOBYIO NOBEPXHOCTb NPU3MbI.

2. B ocHOoBaHuM NpAMON NPU3Mbl NEXUT pomBb
C TynbIM Yrriom o ¥ nrowaaeto S . OnpeaenvTs
MOSHYIO NOBEPXHOCTb 3TOW MPU3MbI, €CNn

AnaroHans 60KOBOM rpaHn HakrnoHeHa K nioc-

KOCTW OCHOBaHuA nog yrriom ¢@.

T A A T e A 1
KOHTPOJIbHAA PABOTA K-1-1
&Y
B-l 7 6annos B-li - i
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KOHTPOJIIbHAAPABOTA K-1-2

B-l

7 6annos

B-ll

1. B ocHOBaHuUM NpaMONn Npu3Mbl NEXUT
paBHOBeapeHHbI TPEYronbHNK ¢ GOKOBOW
cropoHoi 10 cm 1 megmnaHon, nposeaeH-
HOM K OCHOBaHuio, 8 cM. Bblumcnntb o6bem
nMpamMuapl, ecnv anaroHans 6onbLuen 6oko-
BOM rpaHu pasHa 13 cm.

1. B oCcHOBaHUM NPsIMON NPU3Mbl MEXUT
paBHObeApEHHbIV TPEYronbHKK C OCHOBA-
HMem 12 cm n 6okosolt ctopoHon 10 cm.
Bbluncnute 06bem 3TOM NPU3MbI, €Crnv au-
aroHans MeHbluer 6oKoBOM rpaHu pasHa 26 cM.

2. MeHbluas cTopoHa OCHOBaHWs NPAMO-
YroribHOro napanrenenuneia pasHa a,
avaroHanb 6onbLuein 6oKOBOW rpaHn pasHa d
1 obpasyeT C NNOCKOCTLH OCHOBaHUS yron
. Haittu o6vem napannenenuneaa.

2. B ocHOBaHUM NPAMOV NPU3MbI NIEXUT APsi-
MOYTOnbHUK, AnaroHans KoToporo obpasyer
C OQHOW 13 ero CTOPOH yrosn a. flnaroHarnb

npuambl [ obpasyeT C MMOCKOCTbIO OCHOBA-
Hus yron . OnpegenuTb 06bEM NPU3MbI.

B-ilt 9 6a

nnos B-lv

1. B OCHOBaHWUM NPSIMOW NPU3MbI NEXNT

paBHOOOKas Tpanewums ¢ OCTPbIM Yriom 60°
1 GOKOBOW CTOPOHOW 4 cm. dnaroHanu Tpa-
neummn ABNSOTCA BUccekTprucamm OCTpbiX
yrnos. [uaroHasb Npyambl HAKNOHEHa K nnoc-

KOCTU OCHOBaHus nog yrnom 45°, Hantu
o6beM Npun3mbL.

1. B OCHOBaHUM NPSAMON NPU3MbI NEXNT
NPSMOYrofibHasa Tpaneuys ¢ TynbiM yrnom 120°
¥ MEHbLUMM OCHOBaHueM 3 cm. [luaroHarb
Tpaneumu saBnsaeTcsi BuccekTpmucom ocTporo
yrna. bonbiuas guaroHarns npuamst obpasyer

C NIIOCKOCTBIO OCHOBaHUA yron 45°. Hantu
o6bem NpuUsmsbl.

2. OcHoBaHu1e NpsiMo NPU3Mbl — NPSAMO-
YrOfbHbIR TPEYrOoNbHUK C MMNOTEHY30M ¢

n oCTpbIM yrnom o . flnaroHans 6okoBoi
rpaHu, cogepxaiien kateT, NpoTuBonexa-
LA yrny o, oBpasyeT C rrioCKOCTLIO OCHOBA-
Huna yron B. Hantn o6bem npmsmsi.

2. OcHoBaHWEM MPSAMON NPU3Mbl ABNAETCA
APSAMOYroNnbHbIA TPEYronbHUK C KaTETOM a
W Npynexaiwmm K Hemy yriom o . [jnaroHans
BOKOBOW rpaHu, cogepxatlen runoTeHyay,
o6pa3syeT C NNOCKOCTbIO OCHOBaHWs yron 3.
Hantu o6bem npusmel.




éJZ. ﬁupamuda

Mupamugon HasblBaeTCA MHOTOTPaHHUK, KOTOPLIA COCTOMT W3 MFIOCKOTO MHOTOYronbHMKa
(ocHOBaHWs NMPamMMAb!), TOUKW, He NexalLlen B NIIOCKOCTU OCHOBaHWS (BEPLUMHbI NpamMuabl), v

BCEX OTPE3KOB, COEANHAILLUNX BEPLUINHY NMpamMidabl C TOHKaMW OCHOBaHUA.

SABCDE — nvpamuaa,

ABCDE
nupamuabl,

OCHOBaHMe nnpamnibl, A

— BeplnHa

SO — BbicoTa nupamuabl (SO = H, SO 1L (ABCDE)),
SK — BbicoTa 6okosow rpanun (SK L AB, SK = h).

AneMeHTbl nmpamMmmabl

1. BoicoTa nupaMngpbi:

nepneHaukynsp,
Ha MMOCKOCTb OCHOBAHMUS.

ONyLWeHHbIA U3 BepLUNHbI

nMpamuab

2. bokoBble rpaHu:

AASB, ASBC, ASDC, ASDE,

ASAE.

3. bokoBbie pebpa:

SA4, SB, SC, SD, SE.

4. bokoBas NoBEPXHOCTb Nupa-
MWbi paBHa CyMMe nnowaaen
OOKOBbIX rpaHeir NupamuabL.

5. MonHas noBepxHOCTL Nupa-
MuObl paBHa cymMe BGOKOBOA
NOBEPXHOCTV NUpaMuUabl 1 MIio-
L2y OCHOBaHWS MipaMUabL.

6. Obbem nNupamMuibl paBeH
fpou3BeaeHUIO O4HON TpeTb-
en nnowiaam ocHoBaHuA nu-
pamMufbl Ha ee BbICOTY.

Seok. = SsaptSspct Ssept
+SspEt Ssk4

Snonn. = Seox. T Soc,

v =1is

3 0cH. )

H

MpaBunbHaa nupamuaa

ﬂMpaMM,qa Ha3blBaeTcs npaBManoﬁ, ecin ee OCHOBaHVIe ABndeTcA npaBUNbHBLIM » -

YronsHUKoMm, a oCHoBaHUe BbICOTbI NpaMuibl coBnagaeT C LLeHTPOM 3TOro n-yroJibHuKa.

Ocbto NpaBULHOWK NUpamMu-
Abl Ha3blBaeTcs npsimasl, co-
Aepkallas BbiICoTy nmpamuib!.
Anocemoi npaBUNbLHONW NN-
pammuabl HasbliBAeTCA BbICOTA
BokoBoM rpaHu.

H — BbICOTa,
SO — ocb,
k — anodgema,

HekoTopblie BUAbI NpaBUNibHbIX nnpamug

TpeyronbHas
s
A 27 C
M
B

AABC — npaBuUnbHbIN;
O — TOuKa nepeceyeHuns me-

avaH (BbICOT N BuccekTpuc),
LEHTP BMUCaHHOM U onucaH-
HOW OKPYXHOCTEN.

YeTbipexyronbHas

A
ABCD — kBappatr;

O — TOuKa nepeceveHus
aunaroHanemn.

LecTuyronbHas

ABCDEF npaBuUnbHbIN
LIECTUYrONTbHUK;

O — TouYKa nepeceyeHus
puaroHanen AD, BE n FC.
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OCHOBHbIe COOTHOLIEHUA NpaBuUiiIbHOM NUpaMuabl

SABCD — npasunbHas YeTblpexyrofnbHas nupaMmuaa;
AB = BC = CD = DA = a — CTOpOHa OCHOBaHwuS,
LCDA = /DAB = ZABC = 4ZBCD = 90°;

SA = SB = SC = §D = | — 6okoBoe pebpo;

SO = H —BbicoTa; SK = k — anocgema.

Il ZSKO = o — NUHenHbIn yron AsyrpaxHoro yrna npu
ocHoBaHuu (yron HaknoHa OOkoBOWM rpaHuM K
MMOCKOCTW OCHOBAHUA); LSAO = [ — yron HakrnoHa

6okoBoro pebpa K nNMAOCKOCTM ocHoBawusa. Bce
BokoBble pebpa paBHbl U OOMHAKOBO HAKNOHEHb! K

ocHoBaHuo; ZDSC =y nNNoCcKUA yron npu
BepwnHe BOKOBON rpaHu;

AO = R — papgunyc OKpPYXHOCTW, ONUCaHHOWA OKONo
OCHOBaHWS; .
OK =r paguyc OKpY>XHOCTW, BMUCAHHOW B
ocHoBaHue; ON L SC 4ZBND = ¢ — NUHENHbIN Yrosn
AByrpaHHoro yrna npu 6okosom pebpe SC;

SO L (ABCD); SK L DC,;

OK L. DC.
1 1

SGOK = EPOCH'SK = §POCH'k 1
S

Seox = —=, (£SKO = o — yron
cos o

HakoHa OGOKOBbLIX rpaHeit K|

OCHOBaHMUIO); Sgox = Seokrp * 7

(n — 4ncno rpaHei);
1

BaHus, TO BepluMHa nupaMuabl
NPOEKTUPYETCS B LIEHTP ONUCaH-
HOW OKOMO OCHOBAHWUSI OKPYX-
HOCTW.

1
e —

ASAB = ASBC = ASCD = ASDA— GOKOBble rpaHu Seom = Seox T Soars V = §So<;H' H.
SIBMAIOTCA paBHbIMU paBHOGeOpPEHHbIMU Tpeyrosb-
HUKaMU U OANHAKOBO HAKJTOHEHbI K OCHOBAHMIO.

lNMonoxeHue BLICOTbI B HEKOTOPbIX BUAax nupamua
1. Ecnu Bce ©GokoBblie pebpa ecrm SA =SB =SC = ... vnu
nupamuabl paBHbl MNU paBHO- /SAO = ZSBO = /SCO = ...,
HaKNOHEHbI K MNIOCKOCTU OCHO- To SOL(4BC), O — ueHTp

ONUCaHHON OKPY>XHOCTMU.

2. Ecnn Bce 6oKoBble rpaHu
nMpamMmnabl HaknoHeHb! K OCHO-
BaHWIO NMoA OOHUM U TeM Xe
yrnoMm vnu Bce BbICOTbI HOKO-
BbIX rpaHeil pasHbl, TO BbICOTA
nMpamMuabl nNpoekTupyeTca B
LEHTP OKPY>XHOCTW, BNUCAHHON
B OCHOBaHWe nupamuisbi.

SKL1AB, SELBC, SPLCD ..
LSKO = LSEO = ASPO = ...,

TO O — UEHTP BNUCaHHOW OKPYX-
HOCTW.

3. Ecnu Tonbko opaHa Gokosast | s
rpaHb nNUpamuabl  nepneHgu-
KyrsipHa MrnocKOCTU OCHOBaHUS,
TO BbICOTOW NMUpamuapbl SBMASET-
CAA BbICOTA 9TOM GOKOBOW rpaHu. 0

(4SC) L (4BC), SO L AC.
SO € (4SC)
SO — BbicOTa NUpamMuabl.




4. Ecnv aBe cMexHble Gokosble | ' ' (S4B) L (ABC), .

rpaHM nupammagbl NepreHam-

KyNApHbI MAOCKOCTW OCHOBa-| 5 (i/;C)i(ABC), S4L(456)

HUS1, TO BLICOTOI NMpamuabl 6y- — BbICOTa NUpamnAasl.
C

Aet nx obuwee 6okoBoe pebpo.

5. Ecnv gBe MecmexHble boko- | ' (SAB) L (A4BC), (SDC) L (4BC),

Bble rpaHy nMpaMuibl neprex- y
AVKYNSPHbI MNIOCKOCTU OCHOBA- 5 | (54B) " (SDC) mo npamoit SO
HWSA, TO BbLICOTOW NUpPaMuUab SO L(4BC), SO — seicoTa

OyneT OTpes3oK MNpsiMoOW, Mo P ¢ nupamnabl.
KOTOpOWM nepecekalTCcs nnoc-| o

KOCTU 3TUX FpaHemn.

6. Ecnu Tonbko ABe 6okoBble s

rpaHu Nupamuabl (U HaKMOoH- a) ZSKO = ZSMO vnm

HOM NpU3Mbl) OAMHAKOBO Ha- |

KNOHEHbl K OCHOBaHWIO Wk £SAB = £54C M SO L (4BC)

obwee 6okosoe peBpo aITUX SO — BbicOTa;

AO — buccektpuca £ZBAC.

rpaHeit obpasyeT paBHbie Yriibi

CO CMEXHbiIMKU C HUMU CTOpPO-

HaMK OCHOBaHUsi, TO 3TO obuiee 6) A0 — npsimas, cogepxatias

BokoBoe pebpo npoekTupyeTcs Buccektpucy LBAC.

Ha npsAMylo, cogepxatlyro buc-

CEKTPUCY yrna Mexay CMeXHbl-

MW C 3TUM pebpom cTopoHamu

ocHoBaHus (1 0BpaTHO).

YceueHHast nupamuga

ObpazoBaHue yceueHHOW nupamnibl

Ecnn s3apaWa nupamupa SABC ¥ nposeneHa

nnockocte A,B;C;, napannesnsHas OCHOBaHWUIO

nupamuabl ( (4,8,C,) Il (ABC)), To ata nnockocTb

OTCekaeT OT 3afaHHOW MNupamuibl nupamuay
SA,B,C,, nofgobHyto faHHOW.

SA A.B
C ko3dhduumeHToM nopobus k = —1 = 11
( thcpuy it 7 7 )

ras YacTb 33aHHON MUPaMIUabl — MHOrOrpa
Apy A pamua OTOTPAHHIK | A4BC n A4,B,C; — ocHoBaHus;

ABCAB,C, — Ha3biBaeTCsa yceyeHHOW Npamnaoi.
: (4BC) |1 (4,B,C,) 44,C,C;

CC(B\B, BB4;4 — Gokosbie

rpaHu (Tpaneuun).

BbicoTon yceueHHOM nupamuabi

Ha3blBAETCA paccTosiHUe Mexay 4,01 (4BC), 4,0 = H

NIIOCKOCTAMU ee OCHOBaHUN.

1
Vyceu. nup. = §H(S1 +8,+ JS515)

(S; n 8, — nrowaan ocHOBaHMA).




YUEHUYECKAA CTPAHUYKA

B

lNpakTnyeckne Nnpmembl NOCTPOEHUA NINHEWNHOrO yrna ABYrpaHHOro yrna

A B

g ‘ " SABCD — npasunbHasa nupamm-

™~
/\ v SO L (ABC); pa. Nposogum CM L SB w co-
(SO — BbICOTA FIVIpaMWJ,bI). edNHAEM TOHKn A n M. TOI’,D,a
Me c " |Mposogum OMLBC u co-|A4MB = ACMB (1o ABym CTO-
MA Lc (BrpaHn o), |egursiem Toukn S u M. Torga|PonaM M YTy MEXAY HAMY),

MB 1c (BrpaHu B). |SM LBC (no Teopeme O Tpex cne,u.oaaTeano,OLAMB =

reprneHankynspax), NoaToMy = LCMB = 90°,1.e. AM L SB
ZSMO — nuHenHei yron agy- | £AMC -— §uvHedHbin yron
FpaHHoro yrna npu pebpe BC. | aByrpanHoro yrma npu pebpe SB.

1. B npaBUNbHOW ueTbIPEexyrofibHoM nupamuae NAOCKUA yron fApu BeplivHe paseH 3.
Onpepgenuth GOKOBYIO NOBEPXHOCTb NMUPaMUAbl, €CNU Paguyc OKPYXHOCTU, BMMCaHHOW
B BOKOBYIO rpaHb, paBeH r. BoiuucnuTe, ecnn r = 6 cM, 3 = 60°.

Mycte SABCD — panHas npaswfbHan nupamuaa. HoxosbiMu
rpaHsMy NpaBuUNbHON NpaMUabl ABASIOTCS paBHbie Mexay cobon
paBHoOedpeHHbie TpeyronbHuku. o ycnoeuwo, £ZDCS = .
Mposegem anodemy SN rpaHn DSC. Ota anodema SBNSETCH
‘ogHOBpPEMeHHO buccekTpucom TpeyronsHka DSC, crnenosaTtesbHo,
ueHTp O BNUCAHHOW OKPYKHOCTW nexuT Ha SN . Tak kak ON L. CD,
TO ON aBnsieTcsl paanycom AaHHOR OKPYXXHOCTN, ON = r.

MycTe K — Touka KacaHus okpyxHocTu k pebpy SC. Torda OK L SC u OK = r. U3 ASUK

(LK = 90°, 25 = By, s0= OK _ _r
2 sin/S ) %
Sin

l})'

sin(g) ‘ sin(g)

N3 ASND (4N = 90°);, DN = SN-tg/ZS = r-

SN = SO+ON =

1+ szn(g) 1+ sin(g)

g

Yuntsias, 4to DN = NC, Haxoaum:

2
DC. SN 1 +sin(§) 1 +szn( ) (1 + sing)
= = . . = . = 2
S5 4SADSC 4 5 4DN - SN = 4r [_3 B =8r Sinp .
) COS(Z) Sln(z)
| 1+ l)
Mpur = 6 cM, B = 60°: S5 = 8- 62 = 432./3 cm’.
| 7
5 2
(1 + sing)
OTBeT: 872—————; 432./3 cM>
sinf3




2. B npasunsHOM TpeyronbHOM Nupamuae nockui yron npu BeplunHe paseH o.. Onpegenuts
nnowagb GOKOBOM MOBEPXHOCTU NUpaMuabl, eCnu paguyc OKPYXHOCTW, OMNMUCAHHON OKOMO
BOKOBOM rpaHK, paseH R.

Mycts SABC — padHas npaBwufbHas TpeyronbHaa nupamuaa,

. LASC = o, R — paguyc OKPYXHOCTH, ONUCaHHOW OKONo
BoKOBOW rpaHu. '
A

Seok. = 3 Sagsc = 3 lSA~SC- singL = %SA2 - sino.. BokoBoe

2
pebpo SA Haingem us AASC no cneacTsunio U3 TeopemMbl CUHYCOB.
Tak kaKk B. 3TOM TpeyronbHuke ZC = l(180°—4S) =90°-% 10 _SA = 2R;
2 2 sinZC

_ 2
SA = 2R‘sin(90°—%) = 2R cos%. 3HauuT, Sgo = %(ZRCOS%) sino = 6R2cosz(§xsina.

OTeerT: 6R2cos2% sinct.

3. B ocHOBaHWM NMpammabl NeXuT paBHoBepeHHbIA TPEYronbHIK C YrIOM o. NP OCHOBaHUW.
Bce 6okoBble pebpa nupammabl HAKNOHEHbI K NIIOCKOCT OCHOBaHWA nog yriom . Onpeaenuts
o6beM nupamuabl, €N paccTosHUE OT OCHOBaHUA BbICOTLI 10 GoKoBOro pebpa paeHo |.

Mycte SABC — paHHas nupamvpa, AB = BC, LCAB = a.
MpoBeaem BbicoTy SO. MNpoekunamu 6okosbix pebep S4, SB,
SC #ABNAOTCA COOTBETCTBEHHO OTpeskn 04, OB, OC. Mo
ycnoBuio, LSAO = LSBO = ZSCO = B. TpeyroneHunku SAO,
SBO, SCO uMetoT obwui kateT SO U paBHbie OCTPbIE YIIbl.

Moatomy ASAO = ASBO = ASCO. Y paBHbIX NPAMOYronbHbIX
TPeyronbHUKOB BbICOTb!,NPOBEAEHHbIE K TMNOTEHY3aM, PaBHbI.

370 3HauUT, 4TO paccTosHKsA oT Todkn O 1o GokoBbIX pebep pasHbl. [posenem w3 Toukn O
nepnengnkynap ON k pebpy SB. Mo ycnosuto, ON = 1. N3 AONB (LN = 90°)

OB =

ON l / ' l
= . N3 ASOB (£LO = 90°):H = SO = OB -tg£B = — - tgP} = .
sin/B  sinf ( ) & sinf3 &b cosP

Takkak O4 = OC = OB (970 crnefyeT U3 paBeHCTBa TpeyronbHukoB SA0, SBO, SCO), TO
Toyka O SBMSETCA LUEHTPOM OKPYXHOCTW, OMUCaHHOW OKOMO TpeyroribHuKa ABC’, a OB
ABNAETCH PafMyCcoM 3TOWA OKPYXHOCTW. Mo cnepcTauio U3 TeopeMbl CUHycoB Ans A4BC:

BC _ 208B: BC = 20Bsina. = 25M%  Tag yak B TpeyronbHuke ABC AB = BC

sino. sin

ino)2 2 ¢in2 ousi
£B = 180°~20,T0S,,, = 4B BCsin(180°-20) = %(gi-fl'i‘) sin2a = 2Lsindsin20

2 inf3 sin
1 1 22sinosin20 | 413 sin2asin20.
TorpaV = =S,y H = = - . = .
A 3°0cH. 3 sin2P cos 3sinPsin2f3

lMpumeyvaHue. Ecnu B HekoTopon nupamuae, sce bokosbie pebpa paBHbl UMW ecnu OHMU
06pasyloT ¢ NNOCKOCTLI0 OCHOBaHWUA OAUH W TOT e Yron, TO PacCTOsiHUA OT OCHOBaHUS
BbICOTbI NMUpamuibl 40 6oKoBbIX pebep pasHbl Mexay coboi.




4. B npaBnbHOR YETLIPEXYTONbHON Nupaminae bokoBoe pebpo o6pasyeT ¢ BbICOTOM Npamvp! Yros
« . MNepneHankynsap, NpoBefeHHbIn K cepeauHe BokoBoro pebpa, nepecekaeT BbICOTY npaMnabi
B TOUKE, HAXOAALLIECs Ha PaCcCTOsHUM d OT BepLUMHbI ocHoBaHUs. OnpeaenuTts obbem Nupamup.

MN — cepeauHHbIA neprieHaukynsip k pebpy SC (M€ SO);
CM =d, 4ZSCO = o. Tak kKak M — TOuUKa CepeanHHOro
nepneHnMKynﬂpa K pebpy SC, 70 MS = MC = d.

N3 ASNM: SN = d - cosa.. SC = 2d - cosa.. 3 ASOC:

OC = 2d- coso.- sina, = d - sin2a;, H = SO = 2d - cos*a.

= %(2 -0C)? = 2d? - sin*2a. V = %Socu‘ -H = §d3sin22oc- cos? 0.

L

anaMMAbl, B KOTOPbLIX 60KOBbLIe pe6pa HaKNMoHeHbl K OCHOBaHUKD
nog ogHUM U TeM e yrnom

5. B ocHOBaHuu nupamuabl NEXUT paBHOOeApeHHbI TPeYrofibHUK C YrIoM o npwu
OCHOBaHUMW 1 PaAUYCOM ONUCAHHON OKPYXHOCTU R . OnpeaenuTb o6bemM nupamMuasbl, ecnu
Bce B6okoBble pebpa ee 06pasyioT ¢ NNOCKOCTLIO OCHOBaHUs yron f.

Mycte SABC — padHHaa muvpamupa, ZLCAB = ZACB = o.
Mposegem Bbicoty SO mumpamugel. Torga OA, OB, OC —
npoekunm BokosbIx pebep Ha NNOCcKOCTb OcHoBaHUA. 1o ycnosuio,
ZSAO = LSBO = ZSCO = B. [paAmoyronbHble TpeyronbHuKn
SAO, SBO v SCO vmeloT obwmi kateT SO ¥ paBHble OCTPbIE YITibi,
cneposartenbHo, paBHbl Mexay cobon. Torma 04 = OB = OC,
TO eCTb To4ka O ABAAETCH LIEHTPOM OKPY>KHOCTU, OMMCaHHOW OKOMOo

TpeyronebHuka ABC. Mo ycnosuio, 04 = R. OBbem nupamugbl V' = %—SOCH_H. N3 ASA0
(L0 = 90°): H = SO = RtgP. N3 TpeyronbHuka ABC NO CNEACTBUIO U3 TEOPEMb

CUHYCOB Haxogum: —42— = 2R; AB = 2Rsina.
sind
Torna: Sy, = 5+ AB-BC sin Z4BC = 3 (2Rsin@)? - sin(180° ~20)) = 2R2sin?0L - 5in20;

V= % -2R2sin2o. - sin2q. - Rth = §R3sin20c -sin20.- tgP.

OrserT: %R%inzoc - sin20- g

6. B ocHOBaHUWM NupamMuabl NEXUT NPSIMOYTONbHMA TPEYrofibHUK C YrnoM f§ U paauycom
BNUCAHHOW OKPYXXHOCTU r. OnpefenuTb o6bemM nupamuipl, ecnu Bce ee 6okosbie pebpa
HaKMOHEHb! K MMIOCKOCTU OCHOBAHKUS Mo YriioM o .

Mycts SA BC — panHas nupamuaa, ZACB = 90°, LABC = §,S0 —
BbiCOTa mMpamuabl, £SAO = ZSBO = 4ASCO = o. O6o3Ha4um
AB = x.Torga AC = x - sinf3; BC = x - cosf . Tlnowanb 0CHOBaH!S

s_ L.

3 AC-BC = ixzsinZB.CD,pyl‘OﬁCTODOHbI, S=p-r,ige

p = %x (1 + cosP + sinf) — nonynepumetp. Toraa ’-l~x2sin2B = %x (1 + cosP + sinf)-r,

4
2r(1+ C?Sf[; sinB) Toua O senseTcs LIEHTPOM OKDYXHOCTM, OMMCAHHOM OKONO Npsi-
Sin

MoyronbHoro A4 BC, TO eCTb ABNSAETCS CEPeanHON rmnoTeHysbl. Us AASOH = SO = %x “tgoL.
; ,
X

1 1 1, 1 : r3(1 + cosP + sinP)3tga
= = = =.22 TN = 2. Ctool = 2403
Torpa v 3SOCH.H 3 1" sin2f 5% 180 = > sin2f - tg 352D

oTKyAa x =

T T

82




MNupamunabl, B KOTOpPbIX DOKOBbLIE rPaHN HaKNOHEHbI K NIOCKOCTU OCHOBAaHUA
noa O4HUM U TeM Xe YIrfioM

7. B ocHoBaHuM nupamugbl Nexut poMb ¢ ocTpbim yrmom o. Bce GokoBbie rpanu
nupamvabl 00pasyloT C MNNOCKOCTbIO OCHoBaHWs yron f. OnpepenuTb MOMHYO
MOBEPXHOCTb NUpaMuAbl, €CNv ee BbicoTa paBHa H.

Mycte SABCD — paHHaa nupamupa, ABCD — pomb,
ZBAD = o, SO = H — BbIcOTa nupamuabl. Toyka O — LEHTp
OKPY)KHOCTW, BMUCAHHOW B pPoMO, M TOYKA nNepeceveHust ero
anaronanei. Nposenem SM L AD (Me AD). Toraa OM 1 AD n,
no ycnosuio, ZSMO = B. U3 ASMO: OM = HctgP. N3 AAOM

(LM = 90°, Z4 = %‘):

Sin% Sin% | sin% 2 COS(—X-'
. . 2
Torga S, = %-AC-BD = %-2/10-201) ~ o H-ocigh H-ctgP =44H2'ctg B
sin& cosZ sino
2 2
S
Tak KaK Sgo = ——=,
aKk 6ok. COSB ' '
' S 1 + cosfp AH2ctg?B(1 + cosP
= = e it = g cosB)
7 5. = Soom. * Sgon. = Socn cosf3 cosp "o sino.- cosot

8. B ocHoBaHuu nupamuabl Nexut pasHobokas Tpaneuus ¢ TynbiM yrnom (. Bce
ABYrpaHHble Yrnbl Npyu OCHOBaHWM Nupamuibl paBHbl Y. BbicoTbl 60OKOBLIX rpaHed,
NpoBeAEeHHbIX M3 BEPLUMH NMMpaMuabt, paBHbl 4. OnpefenuTb 06bEM NMpaMuUab!.

1.

BClAD, AB = CD, /ABC =3, SM1AD, SM = h, SO —
BbicoTa nupamuabl, ZSMO =vy. W3 ASMO: H = h-siny,
OM = h - cosy. O — LUEHTP OKPY>XHOCTH, BMUCaAHHOW B Tpaneumto.
BK — BblcoTa Tpaneuuwu. BK = 20M = 2h- cosy. I3 AABK

(LK = 90°, ZA4 = 180°—PB): 4B = 2h-cosY

sinf
2. cos? 3. cos2y - si
Socw. = 3(BC+4D)-BK = 3(24B) - BK = o) v - 4h cos L siny.

nMpaMMAbI, B KOTOPbLIX ABe CMeXHble 6oKoBble rpaHn nepneHANKYnNApHLI
MTOCKOCTN OCHOBaAHUA

9. OcHoBaHue nupamuabl — poM6 ¢ ocTpbIM yrnom o. [lBe GokoBble rpaHu nupamuasi,
cofepallme CTOPOHbl 3TOro Yria, nepneHanKynapHbl ocHoBaHuo. [ee Apyrve Gokosble
rpaHu HakKrnoHeHb! K HeMy rog yrnom 3, a paccTosiHue OT OCHOBaHUS BLICOTbI NUpaMuab

[0 3TUX rpaHei pasHo d. Onpepenuts 06bEM NupamMuap.

Myctb PABCD — paHHaa nmuvpamuga, ABCD — powmb,

4ZDAB = 0.<90°. Torga, no ycrioBuio 3afauuv, nepneHgukynsp-
HbiIMU NITIOCKOCTU OCHOBaHWUA ABNSAIOTCH rpaHu PAD U PAB , a 3HauuT,
u npamasi PA ux nepeceveHusi. IoatoMy oTpesok P4 — BblicoTa
nupamuabl. Nposegem BoicoTy PK rpaHn PDC. Mo Teopeme O Tpex
nepneHaukynapax, AK 1 CD . [o ycnosuto 3agaun, ZPKA4 = B.




llllgigi;

A A A A A A I O A

Mposeaem 3 Touku 4 nepneHaukynap AN K rpadun PDC; AN = d.

MMokaxkem, 4TO TOMKa N npuHagnexuT sbicoTe PK rpann PDC. JencteurensHo, npsMas
CD nepnexpgukynspHa BbeicoTe PK U ee npoekuMn AK Ha NIOCKOCTb OCHOBaHWA.
MoaTomy npsmasi CD nepneHankynspHa nnockoctu PKA. Tak kak nnockocTe PDC
coaepxut npamyto CD, TO OHa TaKkke MepneHauKynsipHa nnockoctu PKA. Torpa
nepneHauvkynap AN K nnockocty PDC nexuT B nnockoctm PKA4 W nostomy ero
OCHOBaHwe N NpuHapnNexuT BbICOTe PK.

N3 AANK (LN = 90°): AK = W3 APAK (£4 = 90°):

san
H=PA = AK tgh = B tgh = dB Tak kak 4Bl CD, To ZADK = a.
cos
2
VM3 AAKD (ZK = 90°): 4D = 2K - 4 __ Torpas,, = 4D%sino = —%
sinot  sinPsino ' sin?Bsino
1 1 d? d d3
CnepoBaTteneHo, ¥V = =S,., -H = - . = .
a 3 oot 3 sin?Bsina- cosP  35in2BeosPsina
a3
Orser: .
3sin?BcosPsino P

—ﬁMpaMMAbl, B KOTOpPbLIX OAHa 6okoBas r| PaHb nepneHAXKynApHa NNocKoOCT OCHOBaHUA

10. OcHoBaHveM nunpamuibl sBMAETCS paBHOBeApeHHbI TPeyronbHUK C YrioM o npu
ocHosaHuW. bBokosas rpaHb, cogepxaiwias OOKOBYIO CTOPOHY 3TOrO TpeyronbHUKa,
nepneHanKynsipHa OCHOBAHUIO, @ ABEe ApYIMe — HaKMOHEeHb! K HeMy nog, yriom . BeicoTa

nupamuasi paseH H . Onpegenuts 06beM nupamuab.

Mycre SABC — panHas nupamuga, SO — ee BoicoTa, SO = H,
AB = BC, ZCAB = o, (SAB) L (ABC). NMposenem BbiCOTbl SM
n SN rpaHen SBC n SAC. Torpa OM n ON — npoekuun stux

BbICOT Ha MMOCKOCTb OCHOBAHWA W No3ToMy yrnbl SMO u SNO
ABMSIIOTCA NUHENHbIMU yrnamMu AByrpaHHbIX yrrios npu pebdpax
BC n AC. Mo ycnosuio 3agaqn, LSMO = £LSNO = 3.

Ob6vem nupamugbl V = %SOCH_-H. Tak kak GokoBas rpaHb SAB nepneHavkynapHa

NAOCKOCTU OCHOBaHUS, TO OCHOBaHWE O BbICOTbI NUPaMUAbLI NPUHAANEXUT NPSMON AB.
W3 paBeHCTBa NPSMOYronbHHX TPEYronebHukos SOM u SON (SO — obuwmi  Karter,
LM = LN) cnepyet, ¥To OM = ON. W3 paBeHCTBa NPSMOYrofibHbLIX TPEYronbHUKOB
OMC n ONC (0OC — obuwas runotenysa, OM = ON) umeeMm: AOCM ZOCN.
CneposartenbHo, CO — 6uccektpuca TpeyronsHuka ACB.

W3 ASON (£LO = 90°): OH = H- ctgB. 3 AONA (£N = 90°): 40 = ON - Hegh
SinQl sSinQL
Ws AOMB (LM = 90°, ZB = 180°-20.); OB = OM __ _ HetgB

sin(180°-2a)  sin2o
B = HetgP  HctgB _ HetgB(2cosa+1)
sind  sin20. sin20. '

2 2
ZAB- BC- sin(180° —20;) = lAB2 sin2 = ctg?PQeosat 1)2

Torna AB = AO+0O
1

OCH, _2

2sin20
_ H3(1 +2cos)?
6tg2Bsin2a
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. MupamuAabl, B KOTOPLIX 3a4aH nepneHAUKYnsap,
npoBeAeHHbLIN U3 HEKOTOPOW TOYKM K BOKOBOM rpaHu

11. B npaBunbHOM TpeyronbHOM nupamuge BbicoTa obpasyeT C NNOCKOCTbI0 HokoBOW
rpaHn yron . PaccrtosHue OT cepefuHbl BbICOTHI A0 6GOKOBOW rpaHu paBHO b.

Onpegenutb 06beM nupamuab!.

MycTtb SABC — paHHas nupamuaa, SO — ee BbICoTa, TouKa L — ce-

peauHa BbICOThl, LN — MNepneHavKynsp, NPoBeOeHHbIA U3 TOUKK L

/I
l K rpaHn SAC, LN = b. lokaxem, 4YTO Touka N npuHagnexuT
AM B anodeme SM rpaHn SAC. OeincteutensHo, npsimass AC nepnex-

AvKynsipHa anogeme SM 1 ee npoekuMn OM Ha NNOCKOCTb OCHO-

BaHuA. MNoaTomy npamas 4 C nepnexavKynsapHa nnockoctu SOM.
Tak kak nnockocTb SAC coaepxuT npamyio AC, TO OHa Tawke nepneHauVKynsapHa
nnockoctn SOM. Torga nepneHaukynsip LN K nrnockoctn SAC nexwT B Nnockoctn SOM.

OH siBnsieTcs nepneHankynspoM, NPoBedeHHbIM M3 cepeauHbl KaTteTa MpsAMOYronbHOro
TpeyronbHuka SOM K runoteHyse SM, cneposaTernbHO, ero ocHoBaHue N npuHagnexur
anoceme SM . 3 nepneHANKYNApHOCT NNockocTen SOM n SAC cnepyeT, 4To NpoeKuven
npsmoit SO Ha nnockocTb SAC aBnsieTcs npsimas SM . [Noartomy, no ycnosuo, LMSO = B.

O6bem nupamuabl V' = %Socu. +H. V3 ASNL (4N = 90°): SL = S—lbn_B
2b

H =280 =2SL = 2% Vs ASOM (L0 = 90°): OM = SO - 1gP = 22 . 1gf = 2L
sinf S sinP

cosP’
6b

Tak kak Touka O — UEeHTp TpeyronbHuka ABC, T0 BM = 30M = w0sB’ U3 A4BM
cos

(LM = 90°): AM = BM - ctg60° = i{%. B npasunbHoM TpeyronbHuke BbicoTa BM

2
ABNRETCA MeguaHow. Moatomy S, = %AC-BM = AM - BM = ‘1;/3; 6% = 12 23 .
cos cos

124362 2b _  8,3b3

1
CnepoBaTenbHo, V' = = - — = .
A 3 cos?B sinB cos?P - sinf

3
OTBerT: -—Sﬁ—-

cos?P - sinP’

lMpumeyaHue. Ecnv B Npoun3BObHOM NUPaMMAE U3 HEKOTOPOW TOYKM €€ BbICOTbl ONYCTUTL

nepneHanKynsp K GOKOBOW rpaHu, TO OCHOBaHWE 3TOro NepreHauKynapa NexuT Ha BbicoTe

NaHHOM rpaHy, NPOBEAEHHOW U3 BEPLUNHBI NUpaMuabl.




YceuyeHHble nnpamuabl

V= %H(Sl + /5,5, +S,) (S, n S, — nnowaamn ocHoBaHuit, H — BbICOTA).

12. CTOpOHbI OCHOBaHUIN NPaBUNIbHON YCEYEHHOW TPEYronbHOW NMpamMuabl OTHOCATCS Kak
1:2, BbicOTa NUpamnibl pasHa 3 cM, 6okoBoe pebpo obpasyeTt ¢ GonbWNM OCHOBaAHUEM

yron 45°. Hantv nnowann oCHOBaHWM nupaMmnap!.

Mycte ABCAB,C;, — p{aHHaa npaBunbHas yce4eHHas
nupammga, 4,C,:AC = 1:2, O n O; — UEHTPbl OCHOBaHWUN.
Torpa 0,0 — BbicoTa nupamugel, 00, = 3 cMm. MnockocTb

AOO, npoxoauT Yepes BepLUnHy NOMHOW nupamuabl U NO3TOMY

conepxut GokoBoe pebpo 4,4 yceueHHoi nupamuibl, OTKyAa

cneayet, YTo A4;0,0 — NNOCKUIA YETbIPEXYTONbHUK.

Kpome TOro, aTa NNocKoCTL NepecekaeT napariiesibHble NNI0CKOCTU OCHOBaHWA Nupamnibl
no NpsAmMbIM 4,0, 1 AO 1 coOepXuT ee BbICOTY, cneposaTenbHo, 4,0, 140 n 40 1 0,0.

Takum obpasom, 44,0,0 — npsmoyronsHas Tpaneums. lposedem BbicoTy 4, M 3ToM
Tpaneuun. Tak kak A, M| 0,0, 10 4, ML (4BC). Torga oTpe3ok MA dAsnsetcs
npoekumnei 6okosoro pebpa 4,4 Ha nnockocTb ABC. Mo ycnosuio, L4, AM = 45°.

N3 Ad MA (LM = 90°): AM = A, M - ctgd5° = 0,01 = 3 cm. TpeyroneHuku 4,B8,C,
ABC nopo6Hbl 1 NO3TOMY OTHOLLEHWe paauycoB 0,4, U OA OKPYXHOCTei, ONNCaHHbIX
OKOJO 3TUX TPEYronbHWKOB, PaBHO OTHOLLIEHWUIO CTOPOH: 04,:04 = 1:2; 04 = 2- 0,4,
YuutbiBas, yt0 04, = OM, umeeMm: O4 = 2-OM. 3HauwT, Touka M — cepeauHa

oTpeska 04 . CnepoBaTtenbHo, O4 = 2AM = 6 cm.
Haxoaum nnowaas 6onbLuero ocHosaHus Yyepes paguyc OA4 OnucaHHOW OKPY>XXHOCTH:

Spisc = 3‘/_0,42 3—;/3--62 = 2703 (cvP).
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Takkak 4,C;:AC = 1:2,T0 Sy, pc = ZSAABC (CMZ)

Al

OTBeT: Z?Tﬁ oM’ 1 273 oM.




TPEHUAPOBOUYHbLIE YNMPAXXHEHUA

1. PABC — nupamua, OCHOBaHuWe KOTOpOW — MNpaBuUllbHbIN TpeyronbHKK. Kakon 13 otme-
YeHHbIX YITI0B AIBNSAETCA NUMHENHbIM YoM ABYrpaHHoro yrna ¢ pebpom AC, ecnu:

a) D — cepeavHa oTpes3ka AC, PB 1 (ABC)(puc. 1);

6) M — cepepuHa otpeska AC, ON|| BM v PO 1 (ABC) (puc. 2)?

P P
» .
4
4 B
c
g 8
< ¢ A D

Puc. 1 Puc. 2 Puc. 3 Puc. 4 Puc. 5 Puc. 6

2. PABC - nupamuga; D — cepeanHa otpeska AC, PB L (ABC) (puc. 3). Kakum gonxeH
ObITb fpeyroanMK ABC, 4T06bl NMMHEWHBIM YrNOM ABYrpaHHoro yrina ¢ pebpom A C sisnancs
yron PDB; yron PAB; yron PKB?

3. MocTpounTb NUHENHBIA Yron OByrpaHHoro yrna ¢ pebpom AC, ecnu B nupamunge PABC:
a) AABC — npaBunbHbiA, O — TouKa nepeceyeHua meanaH, PO L (ABC) (puc. 4);

6) AABC — npaBunbHbiA, O — cepeauHa otpeska 4B, PO L (4BC) (puc. 5).

4. Oax npsiMoyronbHUK ABCD v Touvka P BHEe ero nnockocTu. MoCcTpouTb NUHERHLIN yron
asyrpaHHoro yrna ¢ pe6pom DC, ecnu:

a) BP L (ABC) (pwc. 6);

6) Touka O npuHagnexuTt otpesky 4B, PO L (ABC) (pvc. 7);

B) O — To4Ka nepeceyveHus anaroHanen, PO L (ABC) (puc. 8).

5. flaH pom6 ABCD; npamasi PC L (ABC). [oCTpouTb NUHENHBI Yron AByrpaHHoro yrna

¢ pebpom BD (puc. 9).
P V-] |
D
4 7 A 4 A 8

Puc. 7 Puc. 8 Puc. 9 Puc. 10 Puc. 11

6. MocTpouTb NUHENHLIN Yron AByrpaHHoro yrna ¢ pebpom 4D, ecnu:

a) ABCD — Tpaneuus, ZBAD = 90°, PB 1 (ABC) (puc. 10);

6) ABCD —Tpaneumnsi, ZBAD = 90°,To4ka O npuHaanexut otpesky BC, PO 1 (ABC) (puc.11);
B) ABCD — paBHoGokas Tpaneuuns, BP L (ABC) (pwc. 12);

r) ABCD — paBHoBokas Tpaneuus, PC L (4BC) (puc. 13).

7. lana nupamuaa PABC. HalkTtu BenuynHy AByrpaHHoro yrna ¢ pebpom AC, ecnu:

a) PB 1L (ABC), £LC = 90°, BC = PB = 4 cuM (puc. 14);

6) AABC — npasunbHbiA, AB = 6 cM, O — Touka nepecevenuns megunaH, OP L (4ABC),
OP = 4 cm (puc. 4), _

B) AABC — npaBunbHbiA, Touka O — cepefnHa oTpeska 4B, AB = 6 ¢cMm, OP L (ABC),
OP = 4 cm (puc. b).




S S | ' i + I 4 PR

T

I I T O I A

1
—t

I Y I

A & 't‘
.D

8 e A v A
Puc. 13 Puc. 14 Puc. 15

8. ABCD - npsiMOYronbHUK, BD = 4.3 cm, PB L (ABC), PB = 6 cM, ABYrpaHHbIi yromn ¢
pebpom DC paBeH 60°. HaiTu CTOPOHbI NpsiMOyronbHuka (puc. 6). '

9. ABCD - npsiMOyrosnbHuK, ero nnowaab 48 cM?’, DC = 4 cm, PO L (4BC), PO = 6 cm.
HaiiTn BenuumHy AByrpaHHoro yrna ¢ pebpom DC (puc. 8).

10. ABCD —pom6, BD = 4 cM, PC L (ABC), PC = 8 cm. OByrpanHbii yron ¢ pebpom BD | |

paBeH 45°. Haitu nnowaas pomba (puc. 9).
11. B napannenorpamme ABCD ZADC = 120°, AD = 8 ¢M, DC = 6 cm, PC L (ABC),

PC =9 cm (puc. 15). Hantu senuyuHy asyrpaHHoro yrna ¢ pebpom 4D u nnoiwage
napannenorpamma.

12. BbicOoTa npaBWnbHOW 4YeTbIPexXyronbHoi nupamuabl paBHa 3 cm. Bokosas rpaHb
HaKnoHeHa K NI0CKOCTW OCHOBaHUA Nog Yrnom 45°. Haitn CTOpoHy OCHOBaHUa nupamuab!.

13. B npaBunsHON TPeyronbHON Nupamnae CTopoHa OCHOBAHUA paBHa 6./3, a BbicoTa 3.
Hainru:

a) AnvHy G6okooro pebpa u yron HaknoHa aToro pebpa K NIOCKOCTU OCHOBAHUS,

6) oByrpaHHbIA Yron Mexay nnockocTsamMu 6OKOBOM rpaHn 1 OCHOBaHUEM.

14. B ocHoBaHuu nupamuabl MABCD — npsamoyronebHuk ABCD, MA L (4BC), AC = 5,
DC = 4. [isyrpanHbii yron mexay (MDC) u (ADC) paseH 60°. HanTu:

a) onuHy MC v yron HaknoHa MC k nnockoctn ABC;

6) nnowaan AMDC, ACBM, AAMB.

15. B ocHoBaHUM nupamubl NEXUT NPSMOYronbHUK CO cTopoHamu 6 cm n 8 cm. Bee
6okosble pebpa nupamuabl pasHb! 13 cm. HaliTu BbICOTY 3TON nupaMmuab!.

16. B ocHoBaHuW nupamugsl NEXuT paBHOGELPEHHbIA TPEYroNbHUK, OCHOBaHWE KOTOPOro
12 cm, 6okosasi cTopoHa 10 cm. BeicoThl Bcex GoKOBbIX rpaHen paBHbl 5 cm. Beiuncnutb
BbICOTY NUpaMuibl. )

17. B OCHOBaHWM NUPaMuibl NEXUT MPSMOYTONbHbIA TPEYrorbHWK, OAUH U3 KaTeToB
KoToporo paseH 6 cm. Bce 6okosbie pebpa nupamuabl pasHbl 13 cm. BbicoTa nupamuab!
paBHa 12 cM. BbluncnuTb BTOPOW KaTeT 3TOro TpeyronbHuKa.

18. Mo paHHOW CTOpOHEe oOCHOBaHWWs a U GokoBomy pebpy b onpeaenuTb BbICOTY
NpaBuUNbLHON NUpamuabl: 1) TPEYronbHON; 2) YeTbIPEXyronbHOM; 3) LIEeCTUYTONbHON.

19. Mo paHHOW CTOpPOHE OCHOBAHUS a W BbiCoTe H onpepenvTb anodemy npaBunbHON
nupamuasl: 1) TpeyronbHon; 2) HYeTbipexyronbHow; 3) WecTUyronbHOM.

20. OcHoBaHueM NupamMuabl ABNASTCA Napannenorpamm, CTOPOHbI KOTOPOro paBHbl 3 CM v
7 cM, a oHa 13 aguaroHanei 6 cM; BeicoTa nNMpaMuabl NPOXOAUT Yepes TOUKY nepeceyeHuns
AvaroHanen ocHosaHua U pasHa 4 cm. OnpegenuTe GokoBbie pebpa nupamuab!.

21. OcHoBaHueM nupamupbl sBNseTcs paBHOGEApPeHHbI TPeyronbHUK, y KOTOpOro
ocHoBaHuwe paBHO 12 cm, a 6okosasa ctopoHa 10 cm. BokoBbie rpaHu obpasyloT ¢
OCHOBaHVWeM pasHble [ABYrpaHHble YIrAbl, Kaxabld U3 KOTopbIX paBeH 45°. OnpepenuTb
BbICOTY 9TOW nupaMugsi. '
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22. OcHoBaHneM nNupamuibl SBASETCS NPSIMOYTofibHUK CO CTOpOHamMu 6 cm 1 8 cm; kaxgoe
6okosoe pebpo-pasHo 13 cm. OnpeaennTsb BbICOTY NMpamMuibl. '

23. Mo cTopoHe OCHOBaHUA a 1 BbiCOTe H onpenenntb NOMHY0 NOBEPXHOCTL NPaBUbHON
nupamugbl: 1) TPeyronbHON; 2) YETbIPEXYronbHOW; 3) WeCTUYronbHOW.

24. B npaBunbHON YeTblipexyronbHoli nupamuae bokoBas noBepxHOCTL paBHa 14,76 M a
nonHas nosepxHoctb 18 M. OnpenenuTb CTOPOHY OCHOBAHUS U BbICOTY NUMPaMuab!.

25. OnpenenuTb BOKOBYO MOBEPXHOCTL MPaBMNIbHOM TPEYroNbHOW NMpamMuasl, eCnvi CTOPoHa
OCHOBaHMA paBHa a ¥ 6okoBoe pebpo oBpasyeT ¢ NIIOCKOCTLI0 OCHOBaHUS yron 45°.

26. OnpenenuTb DOKOBYIO NOBEPXHOCTb MPaBUSIbHOM LUECTUYTONbHON Nupamuabl, ecnv
CTOpPOHa OCHOBaHWA pasHa a, a HOKOBas rpaHb paBHOBENMKA C ANAroHanbHbIM CeYeHUeM,

NpoBefeHHbIM Yepes3 AnamMeTp OCHOBaHMSI.
27. OcHoBaHVEM Nupamuabl siBnseTcs napannenorpamm co cropodamu 20 cm n 36 cm,

nnotwaabo 360 caf; BbICOTa Nupamuab NPOXOANUT Hepes TOUKY NepecedeHns auaroHanei
OCHOBaHus 1 paBHa 12 cm. OnpegenuTb GOKOBYIO NOBEPXHOCTL NUpaMmab!.

28. B ocHoBaHuM nupamuipl — pasHoBeapeHHbIN TPeYronbHUK, Y KOTOPOro ogHa CTopoHa
paBHa 40 cm, a aBe gpyrux no 25 cm. Beicota nupamnipl NPOXOaUT Yepes BepLUmnHy yria,
06pa3oBaHHOro paBHbIMW CTOPOHaMM OCHOBaHuA, U paBHa 8 cm. Onpenenntb DOKOBYIO
NOBEPXHOCTL 3TOW NUpamMnasl.

29. OcHoBaHMEM MKWpaMuibl SBMASIETCS TPEYronbHUK co cTtopoHamu: 13 cm, 14 cm, 15 cm.
BokoBoe pebpo, nexauwiee npoOTMB CpefHen Mo pasmepy CTOPOHbl OCHOBaHMS,
nNepneHanKynapHO MSOCKOCTU OCHOBanus W paBHo 16 cm. Onpegenutb NOMHyHO
NMOBEPXHOCTL 3TOW NUpamnsl.

30. OcHoBaHuem nupamuibl ABNKETCA NPaBUNbHbLIA WECTUYTONbHUK CO CTOPOHON a ; OAHO
13 6oKoBbIX pebep NeprneHanKyNApHO MIOCKOCTU OCHOBAHWUS U PABHO CTOPOHE OCHOBAHWS.
Onpepaenutb 60KOBYIO NOBEPXHOCTL 3TON NpaMuabi.

31. OcHOBaHMeM nNupaMubl ABNSETCA PaBHOCTOPOHHWIA TPEYroNbHMK CO CTOPOHOM a ; ofHa
13 GOKOBbLIX rpaHel (Takke paBHOCTOPOHHWUI TPEYronbHWK) NeprneHauKynsapHa nnocKocTy
ocHoBaHus. Onpenenute BOKOBYIO NOBEPXHOCTL 3TON NMPaMUAB!.

32. Tlnockuin yron npv BepWMUHE MPaBUNbHOA TPEyrosibHOW nupamMuabl paBeH o.
OnpepennTb NOSIHYI0 NOBEPXHOCTL NUpamnibl, ecnu 6okosoe pebpo pasHo b.

33. B npasunbHoOn HeTbipexyronibHON nupamuge 6okosoe pebpo obpasyeT co CTOpoHON
ocHoBaHusi yron B. Onpepenutb OGOKOBYK NOBEPXHOCTb NUPaMuibl, €CNU  paguyc
OKPY)XHOCTW, BNUCaHHOW B BOKOBYIO rpaHb, paBeH r.

34. B npaBvnbHON 4YeTbIPEXYrofibHOW nMupamuge MAOCKUA Yrof npu seplivHe paseH o.
OnpenenuTs GOKOBYIO NOBEPXHOCTb NMUPaMUAbI, €CNU PaanyC OKPYKHOCTW, ONUCAHHON
oKono GOKOBOW rpaHu, paBeH R. ‘

35. B npasurbHoOW YeTbIPEXYronbHOW nupamuie paccrtosH1e OT OCHOBaHUS BbICOThbI 4O
cepeanHbl bokoBoro pebpa pasHo b. OnpegenuTe o0bemM nupamuabl, ecnu ee BOKoBble

pebpa obpasyloT ¢ NMOCKOCTLIO OCHOBAHWA yron .
36. PaccrosiHMe OT OCHOBaHUS BbICOTbI NPABUMLHON YETLIPEXYTOfbHOW NupamMuasl A0 ee
6okoBoro pebpa pasHO a, a bokosoe pebpo obpasyeT C NMIIOCKOCTLID OCHOBaRHUSA yron f3.

Haiitn 6okoBoe pebpo nupamugbl.
37. Haittn 6okoBoe pebpo nNpaBunbHON TPeyronbHOW nupamuibl, BbICOTa KOTOPO paBHa

H, a AByrpaHHbii yrosn npyu CTOPOHe OCHOBaHWUS paBeH o..

38. B npaBunbHOM TpeyronbHon nupamuae Bbicota obpasyeT C NIoCKOCTbI0 GOKOBOW rpaHm
yron 3. PaccrosiHue oT cepefuHbl BbICOTh! 40 BOKOBOW rpaHu pasHO b . Onpegennts o0bem
nupamunapl. ‘
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39. B npaBunbHOM YeTbipexyrofibHOM nupammuae AByrpaHHbIi Yron npyu OCHOBaHUN paBeH «.
OnpenenuTb NosTHyK NOBEPXHOCTL MMPaMuabl, €CIv PacCTOSIHNE OT OCHOBaHUSA €€ BbICOThl
| a0 6okoBOI rpaHu paBHo d.

40. B npaBunbHOW YeTbipexyronbHOM Nupamnae Dokosas rpaHb 0bpasyeT C NNOCKOCTLIO
ocHoBaHus yron o. OTPe3oK, CoeanHSIoWUA cepeuHy BbiCOTh MUpamnabl C CepeanHon
anodgemsl, paseH a. Onpegenuts o6bem nupamuabt. °

41. B npaBunbHOW TpeyronbHoW nupamuge 6okoBoe pebpo obpasyeT € MNNOCKOCTLIO
ocHoBaHus yron 3. Onpegenutb 06bem nNMpamuibl, €Cru paguyc OKpY>XKHOCTU, BIUCaAHHON
B €€ OCHOBaHWe, paBeH r. '

42. B ocHOBaHWM nupamuabl NeXuUT paBHODEAPEHHbIA TPEYroribHUK C OCHOBAHUEM a W
yrnoM o npu BepwuHe. Bce 6okoBbie pebpa nupamuabl 06pasyloT ¢ ee BbICOTOW Yrosn vy.
OnpenenuTb 06beM NMpaMubi.

43. OcHoBaHMEM nupamuibl ABNSETCA NPSIMOYrONbHUK C YIIIOM Y MEXAY AuaroHansamu.
Bce GokoBbie peGpa nupamvabl paBhbl | 1 HAKIOHEHbI K NOCKOCTM OCHOBaHWA NoA yrnom f.
OnpenenuTb 06BbEM NMpaMUabL. ' _
44. B oCHOBaHuWM nuUpaMuabl NEXUT pasHOOeapeHHbI TPeyronibHuK ¢ yrnom f npu
OCHOBaHUM U pagMycom BMUCaHHOW OKpYyXHoOCTU r. Bce 6Gokosble pebpa nupamuipbl
obpasyioT ¢ ee BbicoTOM yron y. OnpenennTts o6beM nupammnasi.

45. B OCHOBaHUM MMpaMuabl NEXUT NPAMOYrorbHbIA TPEYrofibHUK C yrnom B, paguyc
BMUCAHHOW B HEro OKPYXHOCTM paBeH r. Onpegenutb obbeM nupamnibl, €cnv Bce ee
Hokosble pebpa HaknoHeHbl K OCHOBAHUIO Mo YriioMm o,

46. B ocHOBaHuu Nupamuabl NeXUT NPSMOYTofibHbIA TpeyrofibHUK ¢ yriioM f. Bce bokosble
rpaHu nupamuabl oOpasyloT C NNOCKOCTLI0 OCHOBaHus yron o. Onpepenvts G0OKOBYHO
NOBEPXHOCTb NUpaMuabl, ecnu ee BbicoTa pasHa H. }

47. B npaBunbHOW TpeyronbHouW nupamuge OGokoBasi rpaHb obpasyeT C NNOCKOCTbIO
ocHosaHus yron o . Onpegenuts 06beM NUPamMnuabl, €CN paguyc OKPYXKHOCTU, ONMUCAHHOM
OKONO €e OCHOBaHwus, paBeH R.

48. OcHoBaHWeM nNUpaMuibl ABNAETCA NPSIMOYrofibHbIA TPEYrONbHUK C TMINOTEHY30U ¢ U

OCTPbIM Yrnom o Bce AByrpaHHblie yribl Mpu 0OCHOBaHUM Nupamuib! pasHbl y. OnpegenuTs
o6bem nupamuap. ‘

49. OcHoBaHneM Nupamuab! SBRsSIeTCH paBHObeAPeHHbIN TPeyronbHUK ¢ BOKOBOIM CTOPOHON b

u yrnom f npu BepwuHe. Bce AByrpaHHble yribl Npy OCHOBAHUM MUpPamMuabl paBHbl ¥ .
Onpenenutb 06beM NUpamMuapb.
50. OcHoBaHveM nupamMuabl ABMASETCA MNPSMOYrONbHbIA TPEYrOSIbHUK C  paguycom

ONUCaHHOW OKPYXHOCTM R ¥ OCTpbiM yrnom o.. Bce aByrpaHHbie yribl Npyu OCHOBaHWK
nupamuaos! pasHbt y. Onpegennte OOKOBYIO NOBEPXHOCTL NUpamMubi. ‘

51. OcHoBaHveM NupamMuabl aensietTcs pomb ¢ Gonbluen guaroHanbto d v OCTPLIM YoM o .
Bce pByrpaHHble yrnbl npu OCHOBaHWWM nupamuabl pasHbl f3. Onpe,qenvrrt; obbem
nMpaMuasl.

52. OCHOBaHMEM MUpaMUIbI SBMSIETCS paBHOBeApPEHHbIA TPEYronibHUK C OCHOBaHUEM a U«
yrnom f npu ocHoBaHun. OCHOBaHWEM BbICOTbI NMPaMUabl SIBASIETCA TOUKa nepeceyeHns

mMeAuaHbl 3TOro TpeyronbHUKa, NPOBEAEHHON K OCHOBaHMIO, ¥ BUCCEKTPUCH! yrna rpu ero
ocHoBaHuu. Mepneravkynap, NPOBeAEHHbIN U3 BEPLUWHLI NpaMuibl K GOKOBON CTOPOHE

OaHHOTO TpeyronbHuka, obpasyeT C NNOCKOCTb OCHOBaHWs nupamMuibl yron y.
Onpenennts 60KOBYIO MOBEPXHOCTL NUPaMUAb.
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53. OcHoBaHWeM nupaMuabt SBNSETCH NPaBuUsbHbIA TPEYroNbHUK CO CTOpOHamu a. [se
fokoBble rpaHyM NUpamuibl NepneHauKynspHbl OCHOBaHWIO, a TPeTbs HakKfoHeHa K Hemy
nog yrnom B . Onpenenutb GOKOBYIO NOBEPXHOCTL NUPaMUAbI.

54. B oOCHOBaHUKM nuMpamMuabl NEXUT paBHODeapeHHbI TPeyronbHUK ¢ yrnom B npwu
OCHOBaHWUK, paguycC BNMCaHHOW B HErO OKPY>KHOCTW paBeH r. [1Be HepaBHble HOKOBbIE rpaHn
nepneHAnKYNsipHbl OCHOBaHUIO, a TpPeTbsl HakNoHeHa K HeMmy rog yrnom o. OnpenenuTb

obbem nupamuap!.
55. B ocHOoBaHwW nupamuibl FEXUT MnpaBunbHbIA TpeyronbHUK. [ise OOKOBbie rpaHu

nMpaMuabi NepneHanKynspHbl OCHOBaHUIO, @ TPETbs OBpasyeT C BbICOTOW Nnupamuab! yron vy.
PaccTositHue OT cepenwiHbl BbICOTbI nNupamMuabl 00 TpeTbeh OOKOBOWM rpaHu paBHO .
Onpenenutb 06beM NupaMmnibl.

56. OcHoBaHve nupamnabl — KBafpaT CO CTOPOHOA a. [18e CMmeXHble BokoBble rpaHu
nupamuabl nepneHauKynApHbl OCHOBaHWUIO, a ABe ApYrie HaKiMOHEeHbl K HeMY NOA YINOoM o .
Haiitn 60KoBYyIO NOBEPXHOCTL NMUpaMUAbI.

57. OcHoBaHue nupammabl — paBHOOeApEeHHbIN TPeyronbHUK C YrNOM o NPy OCHOBAaHUMW.
[lBe GokoBble rpaHyM NUMpamMufbl, coAepXaliue CTOPOHblI 3TOro yrna, neprneHanKynspHb
OCHOBaHUI0, a TPeTbs HaKMOHeHa K HeMy noa yrnom B . PaccTosHue oT OCHOBaHUS BbICOTbI
H.MpaMIA,ELbI [0 TpeTben 6OKOBOW rpaHu pasHo /. Hantn obbem nupamuabi.

58. OcHoBaHue nupamuibl — poM6 ¢ TynbiM yrnom . [Ise GokoBble rpaHu nNupamuibl,
cogepxallime CTOPOHbI 3TOro yrna, nepreHavKynsapHbl ocHoBaruto. [1se apyrve 6okosbie
rpaHy HaKkmMoHeHbl K HeMy NOA YrMOM O, @ PacCTOsIHUE OT CepeanHbl BbICOThI NMpamMuabl 4o
3TUX rpaHei paBHo d. OnpegenuTtb o6bem nupamubl.

59. OcHoBaHneMm Npamugbl ABrseTcs paBHobeapeHHbIN TpeyroribHUK ABC ¢ OCHOBaHueM
AC = 70 cm, BokoBon cTOpoHOU AB = 37 cMm. Pebpo nupamuabl, npoxogsuwee 4vepes
BEPLUHY B, NnepneHAUKYNSPHO NIIOCKOCTN OCHOBaHUA U paBHO 16 cm. Boiuncrinte 60koByto
MOBEPXHOCTb NUpamMuabl.

60. OcHoBaHWe nNupamMuibl — NPAMOYTONbHbIA TPEYTrONbHUK C OCTPLIM yrinoM B. BbicoTa
3TOro TpeyronbHUKa, NPOBEAEHHas K rnoTeHyae, pasHa H. BokoBasi rpaHb, coaepxaluas
KaTeT, npunexawuin K AaHHOMY yrny, nepneHaukynspHa OCHOBaHwuio, a ABe Apyrue
HaKITOHeHbl K HEMY NoA yrnom o . Hat o6bem nupamuipl. ;
61. OcHOBaHMEM NMpamuibl SBAETCA NPaBUMbHLIA TPEYrofbHUK, Nnowagb KOTOPOro
pasHa S. OgHa GokoBas rpaHb nupamuabl NepneHaukynspHa OCHOBaHUIO, a ABe apyrue
HaKIMOHeHbI K HeMy nog yrnom o . Onpegenuts o6beM Nupamuibi.

62. OcHoBaHueM nupamuibl ABNSETCA NPSAMOYIOfibHLIA TPEYrONbHUK C TUMNOTEHY30M ¢ ©
OCTpbIM YrfioM o . bokosas rpaHb, coaepxalias runoTeHysy, nepneHaukynspHa OCHOBaHMIO,
a [1Be Qpyrvie HaknoHeHbl K Hemy noa yrnom . OnpegenvTe 06beM nMpaMmuipl.

63. OcHoBaHMem nupamuibl SBNSeTcs pasHOBeApPeHHbIN TPeyronbHUK ¢ BOKOBOW CTOPOHOW
b v yrnom B npu BepwuHe. bokosast rpaHb, coaepxallas OCHOBaHVe 3TOr0 TPEYroflbHUKa,
nepneHauKynsipHa OCHOBaHWIo, a ABe ApYyrve HakmnoHeHbl K HeMy nofa yrrnom o . Onpegenutb

obbem nupamuasl.
64. OcHoBaHWEM nupaMupabl ABNSETCS NPSAMOYrofbHbIA TPEYroNbHUK C FTMNOTEHY30W ¢ U

OCTPbIM yTIfIOM B . bokoBas rpaHb, cogepxalias TMNOTEHY3y, NnepnesanKynapHa NnocCKoCT

OCHOBaHus, a iBe Apyr1ue HakMoHeHb! K MAOCKOCTU OCHOBAHWA nog yrnom o . Onpeaenntb
BOKOBYIO NOBEPXHOCTL MMPaMUABLI.
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65. OcHoBaHveM nupaMuibl sBNSeTCS paBHOOEeOPEHHbI TPEYroflbHUK C YriioM o pu
BepluMHe. BokoBasi rpaHb, cogepxallan oCHOBaHWe 3TOro TpeyronbHUKa, nepnexankynapHa
NNOCKOCTY OCHOBaHWsi Nupamuabl, a ABe ApYyre — HaKMoHEHb! K NSIOCKOCTW OCHOBAHMUS o
yriiom B . Onpegenutb 06bem NMpamubl, €CNu ee BbicoTa paBHa H.

66. B npaBunbHOW TpeyronsHoOW nupamuze OBYrpaHHbIA Yrof fpu OCHOBaHWW paBeH o.
OnpeaennTb NONHYIO NOBEPXHOCTb NUPamMuibl, €Cnn paccTosHUe 0T OCHOBaHKS €€ BbICOTb!
[0 6OKOBOW rpaHu paBHO a.

67. B npaBunbHOM YeTbIpEXyronbHOW NupamMuae AByrpaHHbIN yrosn nNpyu 0CHOBaHUM PaBeH o..
OnpeaenuTs NMONHYIO NOBEPXHOCTL NUpamMuibl, ECNU PaccTosiHWe OT OCHOBaHUS ee BbICOTbI
Ao 6OKOBOW rpaHn pasHO d.

68. OcHoBaHWeM nupamuabl SBNSeTCs paBHOGEAPEHHbIW TPEYronbHUK C yrnom f npu
BepwunHe. [lBe ©OOKOBble rpaHW nupaMuabl,. COoAepXaline CTOPOHbI 3TOMo  yrna,
nepneHanKynsipHbl NMOCKOCTU OCHOBaHUA, a TPeTbA Hak/oOHeHa K Hemy noj yriom o.

PaccTosiHme OT OCHOBaHMS BbICOTbl NMMpaMuibl A0 TpeTben OGOKOBOW rpaHn paBHO d.
Onpegenutb 06bem nupamuibl.

69. [lnaroHany ocHOBaHW NPaBUNbLHON YEThIPEXYroNbHOW YCEYEeHHOW NpaMnibl paBHbl

6 cM 1 2 oM, a ABYrpaHHbiit yron npm pebpe Gonbllero ocHoBaxHus — 60° . Hantu nnowanb
BOKOBOM NOBEPXHOCTU YCEYEHHOM NMMpaMubi. '

70. B npaBubHON yceueHHOW TpeyronbHOM nupamMmuae CTopoHa HUXKHEro 0CHoBaHUA pasHa
15 cm, a bokosoe pebpo ANuHoN 8 cM HaknoHeHo nog yrnom 30° K OCHOBaHWio NupaMuab!.
Hantn o6beM yceuderHOW nupamnip!.

71. OnpegenuTb MOMHYIO NMOBEPXHOCTL MPABUALHOW TPEYrofibHOW yCeYeHHOW nupamMuap,
HokoBoe pebpo pasHo 10 cm, a CTOPOHLI OCHOBaHWUA — 18 cm 1 6 cMm.

72. CTOpOHbI OCHOBaHWIA NPaBUIbHONM YCEYEHHOM TpeyronbHOM NpamMuabl paBHbl 2 CM U 6 CMm.
BokoBas rpaHb o6pasyeT ¢ 6onbLUMM OCHOBaHWeEM yron 60° . HanTu BbICOTY NupaMuabi.

73. CTOPOHbLI OCHOBaHWUA NPaBUIbHOM YCEYEHHON TpeyronbHon nupamubl —4 oM un 1 om, a
BokoBoe pebpo — 2 OM. HainTu BbICOTY nupamMuabl. ‘

74. Hantv obbeM npaBMIIbHON YeTbIPEXYrONbHOW YCEYEeHHOW nupamupbl, CTOPOHLI
OCHOBaHW KOTOPOM paBHbl 4 OM 1 8 Om, a auaroHans — 11 om.

75. B npaBuibHON yCe4eHHON YeThipexyronsHOM nupamMmumae CTOpOHa BEPXHErO OCHOBaHNS

paBHa 3 cm, a bokosoe pebpo ANUHON 5 cM HakNOHEHO K BoNbLUEMY OCHOBAaHWIO NOS YIIIOM
45°. Hantu o6bem yceudeHHOM nupamMmuabi. -

76. BeicoTa npasubHON YeThIPeXyrofibHOW yceveHHOW nupamugel pasHa 4 cm, CTOPOHbI
OCHOBaHUi — 2 cM v 8 cm. Hantu nnowagb AMaroHanbHOro ceverns.

77. BbicoTa NpaBUNbHON YeTbIPeXyronbHON yceveHHoW nupamuabl pasHa 7 cM. CTOPOHbI
ocHoBaHui 10 cm 1 2 cm. Onpegenute Gokosoe pebpo Nupamnabl.

78. OnpenenuTb BbICOTY NPaBUNbHbBIX YCEYEHHbIX NMpamug: TPEYrofibHON, YeTblpexyrosib-

HOW, LWeCTUYronbHON, ecnu AaHo 6okoBoe pebpo ¢ U CTOPOHbLI a U b HWKHEro U BepxHero
OCHOBaHU#A.




"CAMOCTOSATEIIbHAA PABOTA  C-2-1

Tema. NMupamuaa. Ceoncrea nupamuabl

B-l 7 6annos

B-l 9 bannoB

1. PABC - nupamunaa; ZACB = 90°,
PB 1 (ABC). Dokasatb, 4t0 yron PCB -
NMHERHbIN Yron ABYrpaHHoro yrna ¢ peépom
AC. ~

1. PABC - nwpamupa; AB = BC, D -

cepeguHa oTpe3ka AC, PB.1(ABC).

Aokasatb, 4To yron PDB — NHEHbIA yron

ABYrpaHHoro yrna ¢ pebpom AC.

2. BbicoTa npaBunbHOW YeTbipexyrosibHou
nupamuabl 7 cM, a CTOPOHa OCHOBaHUA
8 cm. Halitu 6okoBoe pebpo nupamuab!.

2. B npaBunbHON 4YeTbipexyronbHOW nupa-

muae 6okosoe pebpo, paBHoe 5 cM, cocTas- |-

nseT C NNOCKOCTBIO OCHOBaHWA yromn 45°.
HaiTtu - TaHreHc yrna HaknoHa 6okoBow

rpaHn K NNOCKOCTHU OCHOBaHUA.

Bl " 10 6annos

B-lV 12 6annoB

1. PABCD - nupamupa; PB .1l (4ABC),
BK 1 DC. [okasaTtb, 4t0 yron PKB -
NMHENHbINA yron AByrpaHHoro yrna ¢ pebpom
CD.

1. MocTpouTb NUHENHbIN yron OBYrpaHHOro
yrna ¢ pebpom AC, ecnu B nupamuge

PABC AB = BC, PB 1 (4BC).

Y-

2. bokoBasi rpaHb npasBuUfbHOA YeTbipex-
YronbHOW NUpamMmnabl HakNnoHeHa K NnNocKOCTH

ocHoBaHua nog yrnom 60°. Mnowane ocHo-

BaHWs nupamugsl 16 cm?. Hait anodemy
nMpamMuasb..

2. HailTu CTOpPOHY OCHOBAHWUSA MpaBubHOM
YeTbIPEeXyronbHOW nupamuibl, ecnu ee

6okoBoe pebpo COCTaBRSET C MAOCKOCTHIO

ocHoBaHusl yron 45°, a nnowagb Auaro-

HanbHOro ceyeHusi pasHa 36 cm?2.
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CAMOCTOATENBbHAA PABOTA C-2-2

Tema. CeoitcTBa nupammAabl

B-l

B-ll

B ocHoBaHuM nupamuabl NEXUT NpPSIMO-
YronbHbiA TPEYronbHUK, KaTeTkl KOTOPOro

6 cMm n 8 cm. Bee BokoBble pebpa nupamuabi
paBHbl 13 cM. Bbumcnutb BbICOTY nupa-
MUAbL.

B ocHoBaHuM nupamuibl NEXuT nNpamo-
YronbHblA TpeyronbHuk ¢ yrnom o. Bce
B6okoBbie pebpa nupamuabl obpasyT C
NMAOCKOCTbIO OCHOBaHWUs yrosl ¢. BeicoTa
nupamuapl pasHa H. Onpegenutb nnowanb
OCHOBaHUA NMpaMuabl.

B-lil

BV

B ocHoBaHWUK Nupamuab! NEXUT NPSMOyYronb-
HbI TPEYronbHUK C YrmoMm o. Bce Gokosble
pebpa nupamugbl paBHbl b U HaKNOHEHb! K

MIOCKOCTU €€ OCHOBaHWS o4 YoM ¢.
OnpenennTs NoLaab OCHOBaHUA NupamMuas!.

B ocHOoBaHun nupamuabl Nexut npsmo-
YrONbHbIA TPEYroNbHUK C YoM o. BbicoTsl
Bcex 6oKoBbLIX rpaHen pasHb! H n obpasytoT
C MNOCKOCTbI0 OCHOBaHUst nupamuzbl Yron
¢ . Hantu nnowaab ocHoBaHUS nupaMuabi.

—

CAMOCTOATENbHAA PABOTA C-2-3

Tema. NoBepxHoCcTL NUpamuAabl

B-I

B-l

bokosoe pebpo npaBunbHOR TPeyronbHOM
nupamuabl pasHo b, a NNOCKUA yron npu ee

BepLuuHe paseH ¢ . HanTtn 6okoBylo noBepx-
HOCTb NpamMuabi.

PacctosiHWe OT BbICOTb! PaBUIbHON YeTbi-
pexyronsHol nupamugsl o ee GOKOBOW

rpaHn paBHO d, a ABYrpaHHbIi yron npu
ocHOBaHuM o. Hawntn ©GokoByd noBepx-
HOCTb NUpaMuabl.

B-lil

B-IV

OcHOBaHMeM NUpamuabl SBNSETCHS poMmb C
OCTPbIM YFFIOM oL U paguycoM BnuCaHHOW
OKPYXXHOCTU r. Bce aByrpaHHble yrnbl npu

OCHOBaHuUu nupamunabl paBHbi ¥. Onpe,u.e-
NTb NOJNTHYIO NOBEPXHOCTL NUpamMnab!.

OcHoBaHveM nupamuabl SBnseTcs pomb c
TynbiM yrnom f. Bce aByrpaHHbie yriibl npu
ocHoBaHuM nupamuabl pasHbl Y. BbicoTa

nupamuabl pasHa H. Onpegenutb MosHyo
NOBEPXHOCTb NUpaMuabl.

CAMOCTOATENbHAAPABOTA C-2-4

Tema. O6em nupamuab!

T

B-l

B-l .

Hantn o6bem npaBunbHOW  YeTbipex-
yroficHOW nupamuabl, ecnu  ee 6GokoBoe
pebpo cocrasfisieT C NMOCKOCTbIO OCHOBA-

HUsa yron 45°, a nnowanb AuaroHasnbHoro
ceyeHus pasHa Q.

OcHoBaHveM nupamuabl sIBNSETCH Tpe-
YrofbHWK CO cCTopoHamu a, a U b. Bce
f6okoBble pebpa HakfoHeHb! K MI0CKOCTU
OCHoBaHusa nop yrnom 60°. Hantn obvem
nupamuabi. '

T T T

B-lll

B-iV

BokoBoe pebpo npaBunbHOM 4eTbipex-
YronbHOW nupamuibl COCTaBMSIET C OCHO-

BaHunemyron o, a cepegnHa ero yganeHa ot

OCHOBaH#ust Ha paccTosiHue a . Haitt obbem
nupamuael.

B ocHOoBaHMW nupamMmuObl NEXWT NpsIMO-
YronbHWK, Nnowazb KOoToporo pasHa §;

b6okoBbie pebpa nupamuabl paBHbl U
0o6pa3syloT ¢ NNOCKOCTLIO OCHOBaHUS Yron

45°. Yron Mexay auaroHansimu oCcHoOBaHus
paBeH 60°. Hantn obbem nupamuabi.

T T T T TTI

T T
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KOHTPOJIbHAA

PABOTA K-2-1

B-ll

1. Nnowapns 6GokoBOW rpaHu NpasBUIbHON
YEeThIPEXYronMbHON NUpaMub pasHa 48 cv’,
a nepumeTp ocHoBaHusa 16 cMm. Bbluncnutb
anodemy nupamunist.

1. bokoBasi rpaHb nNpaBUIibHON YeTblpex-
YrONbHOW NuUpamugbl ~ NPaBUNbHbLIA Tpe-

YFONbHUK, BbICOTa KOTOPOro paBHa 2./3 cm.
Bblumcnute NneprMeTp OCHOBaHUA Nnpamuab..

2. CTOpPOHb! OCHOBaHUS TpeyrosibHoOn nupa-
Muapl pasHbl 9 cM, 12 cm, 15 cm, BepwmnHa
npamuabl  yganeHa oT BCeX CTOPOH
OCHOBaHUSI Ha O[fMHAaKOBOE PAacCTOsiHUE,
paBHoe 5 cMm. HanTu BbicOTY nupamuipl.

2. B ocHoBaHuWM nupamuibl NeXWUT paBHO-
6eapeHHbIt TPEYrofbHUK C OCTPLIM YFNOM

o npu BepwuHe. Bce 6okosble pebpa
AvMpamMuabl HaKITOHEHbI K NSTOCKOCTM OCHOBa-
Hus noA yrnom ¢ . Boicota nupamnabl paBHa
H. Hantv nnowanb ocHoBaHUs nupamuibi.

B-lll

B-IV

1. CTOpOHbI OCHOBaHWS TpeyronbHoOn nupa-
Muabl pasHa 6 cM, 6 cm n 8 cm; BokoBble
pebpa pasHbI ¥ AnuHa Kaxxgoro 9 cm. Hantu
BBICOTY nMMpamuapil.

1. OcHoBaHveMm nupamuibl ABNSETCA Tpe-

YronbHUK co cTopoHamu 3./10 cm, 3./10 cm
n 6 cMm. Bece 6okoBbie pebpa HakMOHEHb! K
OCHOBaHWio nog yrnomMm 30°. Hantu BbICOTY
nupamuob!.

2. PaccrosiHue OT OCHOBaHWA BbICOTbI
NpasuibHOM YeTbIPEXyronsHOW nupamuabi

no ee 6Gokosoro pebpa pasBHO a, a ee
6okoBoe pebpo obpasyeTr C MIIOCKOCTbIO
ocHoBaHusa yron f. Haittn 6okosoe pebpo
nupamuabi.

2. [lvaroHanb OCHOBaHUS NpPaBWNbHOWN
YeTbIpexyronbHON nupamuibl paBHa m, a

Onpegenute nnowanb 6HokoBON
nMpamuasbl.

rpanmu

ABYrpaHHbIv yron npu pebpe ocHoBaHus o. ||

1

3. Toctpoute ceyeHne nupamuabl Nnoc-
KOCTbI0, Npoxodsiuien yepes Todku M, N, K.

3. TlMocTtpoutb ceyeHve nupamugbl MIOC-
KOCTb10, Npoxoasilen Yepes Todku M, N, K.

o
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KOHTPOJIbHAS

PABOTA K-2-2

B-l

1. B npaBunbHOR TpeyronbHOW Nupamuae
H6okoBoe pebpo paBHO 4 cMm, a CTOpOHA
ocHoBaHna 6 cm. Haitn 6GokoBylO no-
BEPXHOCTb NMpamMuipbl.

1. B npaBunbHON YeTbipexyrofnsHon nupa-
Muae BbicoTa paBHa 12 cm, a anodema
bokoson rpavu 15 cm. Hantu nnowadb
BGOKOBOW NOBEPXHOCTU NpaMuibl.

2. OcHoBaHueM nupamuabl MABCD AaBns-
etcsa kBagpar ABCD co ctopoHou 6 cm.

Pebpo MB saBnsaeTcs BbICOTOM NupaMuabl U

pasHo 8 cMm. Haltu nnowanb NOMNHON
NOBEePXHOCTU NUpamMuibl.

2. Hantv nnowagb 60KOBOW MOBEpPXHOCTH
nupamnabl SABCD, ecnu ee oOcHOBaHue
kBagpat ABCD co cTopoHon a, HokoBoe
pebpo SA nepneHauKynApHO MIoOCKOCTH
OCHOBaHUA 1 PaBHO b.

B-il

B-IV

1. B npaBunbHON YeTbipexyroneHON nupammae
BbicoTa 12 cM, a cTopoHa ocHoBaHusa 10 cm.
Haitn nnowage noBepxHOCTU NpamMuabl.

1. Onpepenutb nnowagb MONHOW NOBEPX-

MUAbI, ecnn ee BbicoTa 9 M, a anodema 18 m.

HOCTY NPaBUNBLHON YeTblpexyronbHoM Nupa-.

2. Hantu nnowanb 60KOBOW NOBEPXHOCTU
nupamuabl SABCD, ecnu ee ocHoBaHue —
kBagpaT ABCD €O CTOPOHOM a, rpaHn SAB
n SAD nepneHOUKynsipHbl  NIOCKOCTU
OCHOBaHWA U BbICOTa paBHa b.

2. Hantvm nnowagb HOKOBOW NMOBEPXHOCTH
nupamuael SABCD, ecnu ee OCHOBaHue

kBagpaT ABCD €O CTOpPOHOW a, BCe
BoKOBblE IpaHu — MPAMOYrofibHbie Tpe-

\FYI'OI'IbHVIKM, a BbiCOTa nNupamugbl b.

KOHTPOJIbHAA

PABOTA K-2-3

B-l

B-i

1. B ocHoBaHuu fipamMuabl feXuT MpsMo-
YronbHbI TPEYronbHUK C TUMNOTEHY30M ¢ U
OCTpbIM yrnom o . Bce 6okosble pebpa nupa-
MUkl 0Bpa3syloT C MSIOCKOCTbIO OCHOBAaHWUS
Kyron y . Onpegenuts 06beM nupamugsbi.

1. B ocHoBaHu1 nupamugbl NexXuT npsamo-
YIronbHbIA TPEYFrONbHUK C OCTPbLIM yriiom f3.
Bce 6okoBble pebpa nupamuabl pasHbl [ 1

obpasyoT ¢ ee BblcoTon yron o. Onpe-
nennTtb o6bem nupamuibl.

2. OcHoBaHveM NupamMuabl ABNSETCs KBag-
pat. [IBe cMmexHbie GOKoBble rpaHu nep-
NeHANKYNAPHbl NNOCKOCTA OCHOBaHWA, a

AiBe Apyrie HakIoHeHb! K HeMy noa yrmom f3.
Bbicota nupamuabl pasHa H. Onpepenwtb
60KOBYHO NOBEPXHOCTH NUpaMUIbI.

2. OcHoBaHueM nupamuab! ABNAETCA KBaapat
CO CTOPOHOW a . [1Be cMeXHble BOKOBLIE rpaHu
nMpaMuabl NepreHanKynsipHbl NAOCKOCTU OC-
HOBaHUS, a OBe ApyrMe HakMoHeHbl K Hemy
nog yrnom o . Onpeaenntb 60KOBYIO NMOBEPX-
HOCTb MupamMugbi.

B-IV

1. B ocHoBaHuUWM nupamnabl NexuTt paBHO-
6okas Tpaneuus ¢ TynobiMm yrnom f n 6onb-
LIMM OCHOBaHUEM a. [luaroHanb Tpaneuun

aBnaeTca buccekTpucon Tynoro yrna. Bee
BokoBble pebpa nupamunabl obpasyloT ¢ ee

BbicoTOM yron y. Onpegenutb 06beM nupa-
MUAbI.

1. B ocHOBaHuu nupamuibl NEXUT pasBHO-
Bbokas Tpaneuusi ¢ BOKOBOW CTOPOHOM ¢ U
OCTpbIM yrnom o. [uaroHans Tpaneuuu

saBnsieTca duccekTpucon ocTporo yrna. Bee
H6okoBble pebpa nNupamuibl HAKNOHEHbI K

MNOCKOCTM OCHOBAaHMA nod  YrnoM .
Onpenenutb 06beM NUPaMUabI.

2. B ocHoBaHwuu nupaMuabl NEXUT pOMO

C OCTpbiM yrnoMm o. [1Be GoKoBble rpaHu
nupamuabl, cogepxawme CTOPOHbl 3TOro
yrna, nepnenavkynspHbl MNOCKOCTA OCHO-
BaHusA, a ABe ApYrne — HaKNoHeHbl K HeMy
nop yrnom f. Beicota nupamuabl pasHa H.
Onpenenvts GOKOBYIO NOBEPXHOCTb NUpa-
MULbI.

2. B ocHOBaHWW NMpamugbl NexuT pomb

CO CTOpPOHOA a W TynbiM yrnom f. [se
fokoBble rpaHu nupamuipl, cofepxaiiue
CTOPOHbl 3TOrO yrna, nepneHauKynapHs.
NAOCKOCTM OCHOBaHus, a [ABe Apyrue
HakIoHeHbl K Hemy nop yrnoMm o. Onpe-
aenutb 6GOKOBYI0 NOBEPXHOCTb NUPaMULbI.

i
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l
§3. Tena epaweHus.
[MTosepxHOoCMu u 06 LEeMbI mes epauleHust

Uunuupp

SEEEEE

LUvnuHapoM (KpyroBbiM UMIMHAPOM) HasblBaeTcsl TeNo, COCToslWEee M3 ABYX Kpyros,
KOTOpble He fexaT B O4HOWM MNOCKOCTH, a COBMELalTCs napanienbHbiM nepeHocoMm, v
BCEX OTPE3KOB, COEAMHSIOLLMX COOTBETCTBYIOLLNE TOUKN STUX KPYrOB.

Kpyrn — ocHOBaHus uMunuHApa.

OTpesku, coeuHALWMe COOTBETCTBYIOWME  TOYKK
OKpyXHOCTEN KpyroB, — obpa3sywowmue. A44,; BB, -
o6pasylolume uunuHapa. ‘

HIH“IIIH“‘HIH*HIl‘lH

LunuHap HasbiBaeTcsi NpsiMbIM, ecnv ero obpasytolne
neprneHaKynApHbI MIOCKOCTAM OCHOBaHW,

T
LY PRI A WY
\

CsownctBa

1. OcHoBaHusA uMnuHapa pasHbl U napannenbHbi.
04 = 0,4, = R; (04B)11(4,0,B;) — O_— ueHTp- HUKHEro OCHOBaHus,, O; — LEHTp

BepxHero oCHoBaHUA.

2. Obpasyroliue uunuHapa napannesnbHbl U paBHbl. A4, I BB, AA, = BB,.

3. BbicoTa UnMnvHapa (paccTosiHne mexay NioCKOCTAMM OCHOBaHWUI) paBHa obpasytoLLen.
H,. = Ad, = 00 ' ’

uan.

4. Mpwv BpaleHn NPAMOYronibHUKA OKOJIO €ro CTOPOHbI Kak
ocy o6pasyeTcs LMnuHap. '
OMM,0, — npaMmoyronoHuk; OO; — 0Cb 0GpasoBaHHOro

uunuuapa (00, | MM, ).
Ry = OM = O\My; Hyyy = MM, = 00,.

umn.

Mnowanb NOBEpPXHOCTU M O6BLEM UMNUHAPa

BokoBast NOBEPXHOCTb lMonHas NoBepxHOCTb Ob6bem

Seox. = 2TRH Snonn. = 2TR(R + H) V = nR2H

EESEREE

R — paauyc ocHOBaHuA. H — BbICOTa LMNUHApPA.

CeyeHusn unnuuHapa nnockKocTAmMHU

OceBoe ceueHue UMnNuHApa

ABCD —oceBoe ceveHyie (ceveHvie, npoxoasilee Yepes ock 00, ).

ABCD - npsMoyronbHuk ( ecnu ABCD -~ kBagpaT, TO
LUMNUHAP Ha3blBAETCA paBHOCTOPOHHUM).
AD = dyey = 2R; AB = H

AB n CD - obpasyowue uunmHgpa.

- s
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CeueHue uMnNuMHApa NNOCKOCTLIO, NapannenbHOWU ero ocu

(LMKN) 11 00;

KLNM - npaAMOYronibHUK;

KL v MN — obpasyowme UunuHapa;
KL = H,,

wun.-

CeueHune unnuHapa nnocCKoCcTbio, napannenbﬂoﬁ ero ocHoBaHuaM

MnockocTb, NapannenbHas NIOCKOCTU OCHOBaHWS LUIVHA-
pa, nepecekaeTt ero GOKOBY NOBEPXHOCTb MO OKPYXHOCTH,
PaBHOIN OKPY>KHOCTWU OCHOBaHMUS.

R =R

nep. uun. *

C0 )

KoHyc

TO4KaMM Kpyra.

KoHycom (KpyroBbiM KOHYCOM) Ha3biBaeTCs TEno, COCTosilee W3 Kpyra, TOYKW, He
nexaten B NAOCKOCTM 3TOr0 Kpyra, B BCex OTPE3KOB, COEAUHSOLLMX 3a[aHHYI0 TOUKY C

Kpyr — ocHOBaHMKe KOHyca.

Touka S — BeplUMHaA KOHyca.

OTpesku, coeguHsiOLIME BEPLUMHY KOHYca C To4vkamu
OKPY>XHOCTY OCHOBaHuA, — obpasyiouime.

SA; SB — obpasytoLme KoHyca.

KoHyc Ha3biBaeTcs npsaMbIM, ecnv SO L (40B) (O — ueHTp
Kpyra OCHOBaHUS).

S‘
P B

CeoucrBa

1. OGpasytoLme KoHyca paBHbl, S4 = SB = ...
2.H = SO; (S0 L (40B)).

KOHyca ‘
3. lNpu BpaleHun NPAMOYronbHOro TPEeyronbHMKa OKOSo ero
KareTa Kak ocu obpasyeTcsi KOHyC.

AAOS — npamoyronbHbi, LZAO0S = 90°,

npsamasa SO — OCb KOHyCa;

Rionyca = AO0; Hyguyea = SO; AS — obpasytolllas; A4S = l.}
Mnowanb NOBEPXHOCTU 1 06'bEeM KOHyCa
bokoBasi noBepxXHOCTb [TonHas noBepxHOCTb Obbvem
Spox, = TRL Sonn, = TR(R+L) = %TERZH

R — paguyc ocHoBaHus; L ~ o6pasytowas; H — BbicoTa KOHyca.




CeyYyeHuA KOHyCa NNOCKOCTAMMU

OceBoe ceyeHue KoHyca

ASAB — 0CceBOe ceveHue (CeveHue, npoxoasiuee Yepes ocb SO ).
ASAB — paBHObeOpeHHbIN.
S4A = SB (SA v SB — obpasyowme).

A

l‘

EESSNNNRNNENENRNANES

]

CeyeHue KoHyca NNoCKOCTLI0, NPOXoAsALleN Yepes ero BepLUMHY

ASMK — paBHObGeapeHHbIN.
SM = SK (SM n SK — obpasyiowue).

S

K

Ceyenne KOHyCa NNoCKOCTLIO, napanneanoﬁ ero ocHoBaHmro

nJ'IOCKOCTb, napannenbHasa MfI0CKOCTU OCHOBaHWA KOHYCA,
nepecekaeT KOHyC NoO Kpyry, a 60KOBy!0 NnoBepxXHOCTb — MO
OKPY>XXHOCTU C LIeHTPOM Ha OCU KoHYyCa.

Rceq. _ SOI

RKOH. SO .

Yce4yeHHbIN KOHYC

CeyeHunem, naparnnesjibHbiM OCHOBaHUIO.

_yce'-IEHHbIM KOHYCOM Ha3blBaeTcst 4aCcTb KOHYyCa, OrpaHnyeHHaa ero OCHOBaHuem wn

BbicoTo yceyeHHOro KOHyca HasblBaeTCsi paccTosiHWe
MeXay NIIOCKOCTAMW €ro OCHOBaHWNA.

B uactHocTM, OO0 = Hycey ouyca: TA€ O M O — LEHTpLI

OCHOBaHWUit YCeYEHHOro KoHyca.

CBoucTBa

1. OceBoe ce4yeHuWe YCEYEHHOro KoHyca — paBHOOOKas
Tpaneuwms: ‘

MKNT — oceBoe ceveHue; :

MTHI KN, MK = TN (o6pasyiowme);

MT = 2r; KN = 2R; 00, LKN; 00, = H.

2. Mpw BpalLeHun npsMoyrosibHoi Tpaneunn (OBAO, ) okono

ocu, npoxopasuen 4depe3 OOkoByl CTOPOHY, MepneHau-
KYNsipHYIO OCHOBaHUsM, 06pasyeTcsl yCeHeHHbIN KOHYC.

MnowankL NoBepxHOCTN U 06bEM yCeHeHHOro KoHyca

+

BokoBas NOBEPXHOCTb NonHas noBepxHOCTb

Ob6bem

Seox. = MR+ 1)L S =m(R+r)L +R? + 1tr?

NONH.

STH(R2 + Rr-+72)

L — obpasyowas. R n r — paamyCbl HWKHENO 1 BEPXHEro OCHOBAaHWA.




- Tena BpauwjeHus

PaccmoTpum, kakne Tena MoryT o6pasoBaTthCA B pesynbTare BpalleHnUs 0Tpe3ka OKOno Ocw.
MycTb 0Tpe30K 4B BpallaeTcsa OKONo ocu MN U NEXUT C Hel B OOHOW MIOCKOCTH.

1. AB L MN v umeeT ¢ MN o6LLyI0 TOUKY B.
B pesynbTaTte BpalleHVs 0Tpeaka OKoMo Ocu nonyyaem
Kpyr C LUEHTPOM B TOYKe B W paguycoMm, paBHbIM

oTpesky AB.

2. AB L MN v He nmeeT obLuen Toukn ¢ MN, npuyem

OB = d. B pesynbrate BpaweHua obpasyeTcs
NAOCKoe KOonbLUoO, LMpUHA KOTOPOro paBHa AfIMHE
AaHHOro oTpeska.

3. ABIIMN v AB BpaljaeTcsl Ha pacCcToaHUn d OT ocu
MN . MNony4aeTcst noBepXHOCTb LMnuMHApa, obpasytowas
KOTOPOro paBHa OTpe3Ky 4B , a paavyc OCHOBaHUA paBeH d .

4. OTpe3ok AB UMeeT C oCbio MN 06Uyt TOUKy 4 U
HaKMOHeH K Hel nop yrnom o.. Bpawasce, AB onuwet

60KOBYI0 NOBEPXHOCTbL KOHyca, obpasyowas KoTo-
poro paBHa AB, a paguyc oCcHOBaHuA R = ABsino..

8

5. OTpe3ok AB He WMeeT C OCbio OBLieN TOYKM U

HaKNoHeH K Hew noa yrnom o.. B pe3ynbTaTte BpalleHuAa

OTpe3ok AB onuweT OGOKOBYIO MOBEPXHOCTL

paguycbl OCHOBaHUA r = d U R = d + ABsina..

yceueHHoro KoHyca. O6pasyiowasn kKoHyca paBHa A5,

I

| ]
LT

]

oy §
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Cdrepa u wiap

Cdpepon HasbiBaeTCA MHOXECTBO BCEX TOYEK MPOCTPAHCTBA, HAXOAALMXCA HA AaHHOM
paccrosiim R OT 3afaHHoW Touku O. [lpu BpauleHun NONYOKPYKHOCTU OKONO ee

OvameTpa nony4aem cdepy.

lllapom Ha3biBaeTcss MHOXXECTBO BCEX TOUEK NPOCTpaK-
CTBa, HaxXo4AWMNXCH OT 3a0aHHON ToukM O Ha paccro-
SiHUK, He BonbluemM AaHHOro PaccTosiHUA R .

(Mpu BpauieHun nonykpyra okono ero anameTpa nony-

yaem Lap.
Cdbepa sBnseTCcs NOBEPXHOCTLIO Wapa.

CeueHue wWwapa NNOCKOCTbLIO

Jhoboe ceveHue Wwapa NNOCKOCTbIO ECTh KPYT.
LleHTp aToro kpyra — OCHOBaHue nepneHanKynapa,
ONYLLUEHHOrO K3 LieHTpa Lapa Ha CeKyLUYIo N0CKOCTb.

O — ueHTp wapa, O; — LEeHTP Kpyra CeueHus.

00,L0.U3A004: Ry, = JR*yapa—007.

Ceuenve, npoxopsuiee uYepes LUEHTp wapa, -
6onbLUOK KPYT. '

Reonwworo kpyra = Ryapa
Ceuenne cipepbl oGO NMOCKOCTBIO €CTb OKPYXHOCTD,

Mnowaab ciepsbl

O6bveM wapa

YacTu wapa

CermeHr
Obbem: ¥V = %nH’Z(3R—H).

Mnowaab cermeHTHOM NOBEPXHOCTU: Sg,, = 2TRH.

Cexrop

ObveM: V = %nRzH )

Mnowanb NOAHOM NOBEPXHOCTH:

Soom. = TR(2H + J2HR —H?).

Cpes

O6bvem: V = %nH3 + %Tc(r% +r)H.

MnowanbL 6okoBOK NOBEpXHOCTU: Sg,, = 2TRH.




15 N I e I I A O
YUYEHUYECKASA CTPAHUYKA

1. B uunuhape nnowjagb OCHOBaHusl paBHa (), a Mnollagb OCEBOrO ceveHus S.
OnpeaennTb NOMHYIO NMOBEPXHOCTL LUNUHAPA.

PelueHwve.
= 0wnS,pcp = S.Hanmm S, umnuHapa.

= 2nR(H +R).

B .
B unnvHape S,

Ob6o3Haumm A0 = R u AD = H; Torpa S

IOMH.

Mo ycnosuio 3agaum, 2RH = S, tR?2 = Q, oTkyAa

1
1
-Lo
1
e
i

-—
-l

-
'

U
/

AN
\

\

OtBeT: nS+2Q0.

2. MapannensHo OCM UMNMHAPA NpoBefeHa MMOCKOCTb, OTCEKalolash OT OKPYXXHOCTM
OCHoBaHus ayry o. [uaroHans oGpa3oBaBlIErocs CevyeHus paBHa [ W HakNoHEeHa K
NIOCKOCTU OCHOBaHWA nog yrriom . OnpeaenuTs 06beM LUMNVHAPA.

PeleHune.

B, .
CeyeHneM uMnMHApPa NAOCKOCTbIO, NapannensHon ero ocu 00, u

|O |
; nepecekaiwLen ocHoBaHWe, SBNSeTCA MPAMOYrofibHUK. IycTb aTo
A\ | npAMOYronbHWK 44 ,B,B, B KOTOpoM 4,B = [, n nycTb Aayra AMB
'\ '
RN Il paBHa o.. Toraa Z40B = a. Tak kak 44, L (A0B), To npoekunen
b
P e .B‘ﬂa" AvaroHanu A4;B Ha MnoCKOCTb OCHOBaHWs sBNseTca xopaa AB.
0! _—", 3 .
KJ:’:—/M Moatomy £4,BA = B.
A O6bem uunuHapa ¥V = nR?H. N3 AAA\B (L4 = 90°):
H = A4, =1 -sinP; AB = I- cosP. N3 Toukm O npoBefem nepneHankynsp ON K xopae
AB. Tak kak AAOB paBHoGegpeHHbIN, TO LZAON = %.
1 ey, R=04= AN ___ L cosp
AN = - -AB = =l-cosP. N3 AAON (4N = 90°): sin LAON o
2 -2 2sin 5

. VLR 28 . g
V=n-R2-H=n--lﬂ§- -l~sinB=nl cos’P - sinP

Torpa o o,
iy = 2 =
2 sir. > 45in >
Otgey: T2 --cos?B - sinf
~ O
dsin? =
sin >

T

T

(T T T
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3. BbicoTta unnuuapa 6 0m, pagnyc ocHoBaHus 5 OM. KoHubI OTpe3ka, AnnHa KoToporo
10 OM, nexaT Ha OKPYXXHOCTSX 0B6oux ocHoBaHWW. Hanth paccTosiHme mexay AaHHbIM
OTPE3KOM U OCbIO.

' ‘

| PeuieHue. ‘
B nanHom umnunape AM = 6 OM; AO = 5 OMunoTpe3ok MN = 10 om.
Halitu paccTosiHne mexay oTpeskom MN u ockio uunusapa OO0, .

MN v 00, - cKkpeuiusawownecs npsmbie. MNposegeM MMOCKOCTb
MAN Jepes npamyio MN napansienbHo ocu OO, Toraa paccrosHne

oT noBoit Toukn ocn OO, A0 NPOBEAEHHON MNITOCKOCTH ByAET MCKOMBIM.

00, L (ANO), (AMN) L(ANO), BO L AN (no cBOWCTBY MeavaHbl paBHOBGEAPEeHHOro

TpeyronbHuka ANO (NO = AO = R), npoBefeHHOW K OCHOBaHWio AN). BO L (AMN) -
no Teopeme O MNPAMOW, Nexaulen B OQHOW W3 NEePneHAUKYNSPHBLIX NNOCKOCTEN W
nepneHauKkynapHoOn K NUHUK ux nepeceveHns. BO — UCKOMOE pacCcTosiHue.

M3 NpsMOYronbHOro AMAN ronydum: AN = JMN? — AM? = (10262 = 8 (dm).
Y13 npsimoyronbHoro AABO (BO L AN; AB = ’%Y): OB = JA0?-AB? = J52-43 = 3 (dm).

B atom cny4ae CD = BO = 3 om.

OTBeT: 3 Om.

AL

4. Yepes BepluMHy KOHyca MpoBefeHa MNOCKOCTb, NepeceKkarlias ero OCHOBaHue no
xopae, KOTOPYIO BUOHO C BEPLLMHb! NOA YITIOM ¢, @ U3 LIeHTPa OCHOBaHUsA — Mo/ Yriom B.
Onpeaenutb 60KOBYIO NOBEPXHOCTL KOHYCa, ECIN PACCTOAHUE OT LEHTPA €ro OCHOBAHUS

[0 cepeanHbl 06pasytouein pasHo d.

Pewenne.
MycTb ceyeHnem KOHyca MIOCKOCTbIO ABMAETCH TPEYronbHUK SAB,
SO - BbicoTa KoHYyca, Todka M — cepeguHa obpasytouwen S4. Mo
ycnosuio, ZASB = o, ZAOB = 3, OM = d. bokoBasi NOBEPXHOCTb

AnuHa obpasyouien. B npamoyronbHOM  TpeyronbHuke SOA
(L0 = 90°) cepepnHa M runoTeHysbl SA SBNAETCS LEHTPOM
onucaHHoM okpyxHoctu. MNoatomy MS = MA = MO,

/
oTkyna SA = 2. OM = 2d. V13 BepwuHbl S nposeaem nepneHavkynap SN K xopae AB.
[To Teopeme O Tpex nepneHaukynsapax, ON L AB. Tak kak SA = SB, 10 BbicoTa SN
ABNSETCS OUCCEKTPUCON 1 MeanaHom TpeyronbHuka ASB .

KoHyca Sg,, = TRI, rae R = O4 - paguyc ocHoBanus, [ = SA —|f

Moatomy /NS4 = % M AN = NB. AHanorviHo ZNOA = g
Vs ASNA: NA = Sd - sinZNSA = 2d- sin . U3 AONA: 04 = — % — = st'i’jé’é(/";/)z).
Toraa Sgo = 70454 = n- MO g - dn L s(072)
Orger: 2% ii'(gi}lz(?/z) .
103
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5. B yceueHHOM KOHyce paavycbl OCHOBaHU 5 cm n 3 cm, BeicoTa /2. Yepes ase ero
obpasyioLlme NpoBeAeHO CeveHme MNNOCKOCTbIO, OTCEKaloLLEen OT OKPY>XHOCTEN OCHOBaHU
Ayrv no 120°. HaiTu nnowaab ceveHus. ‘

0 s PelueHne.
2=\ 1) Mposogum OM L BC, O,M, L B|C,, Toraa BM = MC,
g 8 B\M; = M,C, (reopema o paguyce, nepneHaNKyNSApHOM xopae).

c

2) MM, 1 BC (kak ocb cummeTpuu Tpaneuun BB, C,C).
BC+B,C,
3) Seey. = — - MM, (1) (dbopmyna nnowiaam Tpaneuun).
4) BC = 043 = 5.3, B,C; = 3.3 cM(2) (BC = a; = R.f3).
5) B Tpaneuyum OO, M ;M nposogvM M H 1 OM; w3 AHM M: MM, = /HM2+H 3)

| (reopema Mudparopa); HM, = 00, = J2 cm.

6) HM = OM—OH = OM-0,M, (4); ZOCB = (180°-120°):2 = 30°.
7) 3 ACOM: OM = OCsin30° = 5-% = %; 3 AC,0,M;:

1_3.
2 2

8) MM, = J(J2)2+12 = .f3 (cm) (5).
9) U3 (5), (2) n (1): Sgey. = S—-J%é—@ - ﬁv = 4./3- 3 = 12 (cm).

O,M, = 0,C,sin30° = 3. I'IOACTaBVlM 3T 3Hayenus B (4): HM = 1 (cm).

NI
NIW

OtBeT: 12 (cm’).

6. BHYTpM wapa nposefeHbl ABe NapannerbHble MAOCKOCTU N0 OQHY CTOPOHY OT €ro
LeHTpa Ha paccTosiHun 3 cM Apyr OT Apyra. 3T MoCKOCTY AaloT B CeYeHUU ABa ManbixX
Kpyra, nmameprl KoTopbix 9 cM 1 12 cM. Bbiumcnutb 06bem wwiapa.

Peluenue. .
Mo ycnosuio, AB = 12 cm; CD = 9 cm. TpeyronbHu OEB n OGD —

NPAMOYronbHble, oTkyaa R2? = OE?+EB?2 wnm R? = 0G2+GD?,
OG = OE+3; Toraa umeeMm R? = (OE+3)2+ GD?. CpaBHusas
BbipaXeHus1, nonyuum OE2+ EB2 = (OE+3)%+ GD?,

i 2
W OF? + 62 = (OE + 3)2+(9) = OF = 9 (cM).

Torga R = JOE?2+EB? = ’ +62 6,1 c™m; V = f’nR3 = ‘—"n6 13=946 (cm).

3 3

OTtBeT: 946 cm°.
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7. CTOpoHbI TpeyronbHuka pasHbl 15 cM, 14 cm v 13 cm. Hantn yoaneHue oT NAOCKOCTH
TpeyronbHWKa 00 LeHTpa wapa, KacaTenbHoW K CTOPoHaM TpeyronbHuka, ecnu paauyc
lwapa paBeH 5 cm.

1]

c PelleHue.

¢ [aH wap O c paguycoM R =5 cM 1 AABC, CTOPOHbI KOTOPOro
KacaloTCA rNoBEpXHOCTU wWapa v paBHbl AB = 15 cMm, BC = 14 cm un
AC = 13 cm. Hantn pacctosiHue OT UeHTpa wapa A0 MSOCKOCTH
AABC.

Mnockocte AABC nepeceyeT wap O NoO Kpyry, BNUCaHHOMY B AaHHbIA TPEYrofbHUK.
OcHoBaHue nepnenaukynapa 0D, onyweHHOro U3 ueHTpa wapa O Ha nnockocTb A4BC,
nonaaaer B UEHTP 3TOro Kpyra D.

Mycte DM = r ~ paguyc kpyra D, NpoBeAeHHbIW B TOYKY KacaHus CTopoHbl CB

noBepxHOCTH Wapa. Torda u3 NpsiMoyronbHOro AODM Haxogum OD = JOM?2 - DM?
Paguyc wapa R = OM = 5 cm. Paguyc Kpyra D, BIMCaHHOTO B JaHHbIN TPEYronbHUK,

Haxoaum no dopmyne r = DM=§, roe S - nnowapb, a p -~ nonynepumeTp

TpeyronbHuka: DM =

Jpp=a)p-b)p-c) _ f21-6-7-8 _
4 (cm).

p 21
MoacTaenss HanaeHHbie 3Hadvenns B hopmyny ana OD, HaxoAMM UCKOMOe pacCTosiHne

OD = J52-42 = 3 (cmM).

OTteerT: 3 cm.

8. Paguycbl ocHoBaHwy Waposoro fnosca pasHbl 10 cm u 12 cm, a ero BeicoTa — 11 cm.
Haltn noBepxHOCTb Cbepuyeckoro nosica, ecnu napannenbHble NNOCKOCTH,
nepecekaloLme wap, pacnonoXeHbl No pasHbie CTOPOHbLI OT LieHTpa wapa.

SnssiaEEEEENE

K PelweHve. _
" lo\\. Ha prcyrke 0,4 =10 cm, 0,8 =12 cm, H= 0,0, = 11 cm.

MnowaaL noBepxHocTn nosica: S = 4nR2— (S, +S,), rae R —paguyc

v .
wapa, §;, §, — niowagn NOBEpPXHOCTEN LUAPOBbLIX CErMEeHTOB C
2 oA BbicoTamun H; = O;M n H, = O,K.
M S = 4nR?-(2nRH, +2nRH,) = 2nR(2R-H,-H,) = 2nRH.

Haitaem R: 0,0+ 00, = 0,0,; JR2—102+ JR?-122 = 11;

R2-102 = (11 = JRZ-12D)% R = 12,5¢cm.
CneposaterneHo, S = 2w 12,5 - 11 = 275 (cm?).

OTBerT: 2751 cM-

T

T 1
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9. Hokasatb, 4TO ecnu AABC BpauwaeTcs BOKpYr CTOpPoHbl BC = a, TO o6bem

TEQZ

nony4eHHoro Tena v, = rae O — nnowaab TpeyronbHuKa.

3

PelueHune.

- Obvem Tena BpalLeHust COCTOUT M3 ABYX KOHycOB BAD w CAD.
A O6o3Hauvm 40 = h BbicOTY AABC, ONywWEeHHY0 Ha CTOPoHY BC,
D A

KOTOpas SBNSETCA W paauvycoM OCHOBaHWiW KOHycoB. Toraa,

.’c obo3HaumB obbem WCKOMOro Tena BpalleHus uepes V,, umeem
Vo = Veow. 480+ Vion. cap» WM Vg = §7£h2(CO+ 0B) = lnahz
272 2
YuutsiBas, 4To, N0 ycrnosuio, ak = 20, Hangem V, = %nahz = % aah g 0 , 4TO "

Tpebosanocs Aokasatb. Popmyna BepHa Ans N60ro TpeyronbHUKa, HoO ecnu yron byaer
TYNoW, TO Npu AokasaTesibCTBe HAA0 yuuThiBaTb, Yto Toraa ¥, = Vo 4ep— Vo, acn-

10. Pom6 4BCD ¢ £4 = 60° v cTtopoHOW AB = g BpalyaeTca BOKpyr ocn A0 L AD.
Hantn o6bem Tena BpaileHus.

Peluenne.
. O6beM Tena BpalweHus paBeH Pa3HOCTU OO6BLEMOB YCEYEHHOro
koHyca ADCO v KoHyca ABO:
1

V, = 3m-40(0C? +AD-0C+AD2)~%n-A0.032='

- L. 40(0C?+ 4D - 0C+ 4D - 0B?).

3 ‘ .
Paccmotpum A4OB (LAOB = 90° n ZBAO = 30°). B aTOM TpeyronbHuke 4B = a,
Tor,qé BO = %4: AO = -“é—ga. Moacraenss aTy 3HadveHus B popmyny Ans obbema Tena

y 1 33\, 3 2 3[
= - - — _ - + 2
BpawieHus, Havgem V, 35 'a((za) ta-Jata (241) )
OtBer: %na?
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~ TPEHNPOBOYHbIE YIIPAXHEHUA
1. OceBoe ceueHue umnnHApa — NPAMOYronbHWK, nnowanb kotoporo 48 cv. flnowanp|
OCHOBaHUS LMnNuHApa pasHa 36 cM’. BblumncnuTb BbICOTY LUNMHApPA.
2. OceBbiM ceYeHneM uunvHapa aBnaeTcsa Ksaapar, AnaroHanb KOToporo 8 cM. Beiuncnutb
BOKOBYI0 MOBEPXHOCTL LiIMNUHAPA.
3. AnnHa OKpPYXHOCTU OCHOBaHWUA uunuHApa pasHa 1271 cm, ero BbicoTa pasHa 10 cm.

Bblunenutb ob6bvem umnuHgpa.

4. Paguyc ocHoBanusa uunuHapa 37 OM, BbicoTa 24 Om. Ha kakoM paccTosiHuM OT ocu
UUNMHApa HaxoauTCA cedeHue, umeroulee opmy ksagparta?

5. B umnuHape napannenbHO OCU npoBedeHa NMOCKOCTb, OTCEKalowas OT OKPYXXHOCTU

ocHoBaHusa gyry B 120°. [InvHa ocn 15 cM, ee OTCTOsIHME OT Cekyllen nrnockoctn 4 cm.
Bbiuncnute nnowaab ceveHus. ,
6. Xopaa ocHOoBaHusi UMNMHAPA pasHa a ¥ cTArveBaeTt Ayry 2a. PacctosiHne oT ueHTpa

'BTOPOrO OCHOBaHWs! 4O 3TOW XOpAbl paBHO d . HanTu nosnHyio MoOBEPXHOCTb UMMMHAPA.

7. B uunuHape napannenbHO €ro ocu npoBefeHa MOCKOCTb, Nepecekalrolias HuwkHee
OCHOBaHWe No xopae, KoTopasi BUaHa 13 UEeHTpa 3TOro OCHOBaHUSA Nog yriom o.. QuaroHanu
o6pasoBaHHOro ceveHusi obpasyloT mexay cobon yron f. ﬂnomaub ceyeHus pasHa S.

OnpegenvTb nnouwaab OCHOBaHUS LUNUHADA.
8. B uunuHaope napannenbHO €ro Oc NPOBEAEHO CeyeHue, AuarcHanb KoToporo

HaKMOHEeHa K MMOCKOCTM OCHOBaHWUA MO YIIIOM . JTO CeyveHue nepecekaeT HuKHee
OCHOBaHWe no xopae, koTopasi cTarveaeT ayry o. Haiti o6bem uunuHapa, ecrnv ero
BbiCOTa paBHa H.

9. O6pasyioLias KoHyca paBHa /6 CM 1 COCTaBNSET C NNOCKOCTLIO OCHOBAHUA yron 45°.
Haity o6bem koHyca.
10. Yron npu BeplUuMHE OCEBOro ceyeHus KoHyca paseH 90°, nnowagb ceveHus 18 cm'.

Haiitn ob6bem KoHyca.
11. Yepes BepLUMHY KOHyCa nposeneHa nnockocTb, nepecekanLas OCHOBaHUE No Xopae,

KoTopas BUaHa U3 LieHTpa OCHOBAHWA noj yrriom §, a u3 BepmHel — Nog yrnom o.. Paguyc
OCHOBaHusl paBeH R. HanlTu nrowaab ce4YeHus.

12. Yepes BepLunHy KOHyca, paauyc KOTOporo paBeH R, nposeaeHa niocKoCTb Nog yriom o
K MSIOCKOCTU OCHOBaHWs. JTa NIOCKOCTb OTCEKAET OT OKPYXXHOCTM OCHOBaHUS ayry 2.
HaiTtu BbICOTY KOHycCa.

13. Yepes BepLUMHY KOHYCa, BbICOTa KOTOPOTO paBHa / , NPoBeAeHa NNockocTb NOA yriom
K rnnockoctu ocHoBaHust. O6pasyioulas koHyca obpasyeT ¢ BbICOTOM yron o . Haintu anuny

XOp/ibl, 1O KOTOPOM NIIOCKOCTb NEpecekaeT OCHOBaHUE.
14. Yepes BeplumHy KOHyca NpoBefEeHa MOCKOCTb, Nepecekalouwlan-ero oOCHoBaHue no

xopae, KoTopasi BUAHa U3 LeHTPa OCHOBaHMUsI Nog yriom 3, a us BeplurHbl — NOA YoM o.

HaiTn pagnyc ocHOBaHuA KOHyca, ecrv nnowanb cevyeHns pasHa S.

15. Yepes BepLuMHY KOHYyCca nposedeHa NNOoCKOCTb NoA YoM B K MNOCKOCTM OCHOBAHUS.
3Ta NNOCKOCTb OTCEKaeT OT OKPY>XHOCTU OCHOBaHWA gyry 2o.. PaccTtosiHue oT BepluMHbI
KOHyCa A0 XOpabi, CTArnBalowen aTy ayry, pasHo /. HanTtu obpasyioulyio koHyca.

16. B ocHoBaHuK KOHyca NpoBeAeHa xopaa, KOTopas BuAHa U3 ero LeHTpa noj yrriom o, a
U3 BepPLUMHbI KOHyca nopa yriom ¢ . OnpeaennTb GOKOBYO MOBEPXHOCTb KOHYCA, ECAN ero
pagvyc paBeH R. ‘ ’

v
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17. B KOHyCe M3 LieHTpa OCHOBaHMS k oBpasylolleit nposeaeH NeprneHanKynsip, KoTopbii

OnpepenuTb NONHYO NOBEPXHOCTb KOHYCA.

18. Pagmycbl OCHOBaHMWIA yCEYEHHOro KoHyca oTHocATCst kak 1 : 3. Obpasytowlas KoHyca

paBHa 4 1 COCTABNSAET C MAOCKOCTLI0 OCHOBaHWA yron 60°. Hantu obbeM KoHyca.

OCHOBaHW OTHOCATCA Kak 1 : 2. Hantn ob6bem KoHyca.

BpaLlaeTcs OKOMOo 3TOro kateta. Hantm NOBEPXHOCTb TeNna BpalleHus.

21. B yce4yeHHOM KOHyCe [anaroHanu OCeBOro CEeYeHUst B3avMHO NeprneHaMKYNsipHbI,

yCe4yeHHOro KoHyca. -

22. CTOpPOHbI NPAMOYronbHUKa paBHbl 4 cM 1 5 cm. HaitTv nnowaap MOBEPXHOCTY 1 o6bem

Tena, NoNy4eHHOoro npu spatleHnn NpAaMoyronbH1Uka oKono ero MEHbLUEN CTOPOHBI.

23. B paHOGeppeHHOM TpeyronbHuke ABC AC = CB = 25, AB = 48. TpeyronbHuk

06bem Tena BpalleHus.

24. Xopaa AnviHON a, Nnexatllasi B OCHOBaHWY KOHYCa, yaaneHa ot ueHTpa

Ha pacCTosiHMe m; NAOCKOCTb, MPOXOASLIas Yepe3 Xopay W BepPLMHy 4

KOHyCa, COCTaBnsieT C MNOCKOCTbIO OCHOBaHMA yron ¢. Hatn obbvem

KOHyca.

25. Pom6 ¢ nnowaabo S ¥ TynbiM yrnoM ¢ Bpallaercs 4BOprI' ocu, D piye.q ¢

NpPOBeAEHHON Yepe3 BepLUNHY OCTPOro yrna nepneHankynspHO CTOPOHe.

Hantn o6vem durypel BpateHus (puc. 1).
26. Kak nameHnTcAa NOBEPXHOCTbL Wapa, ecnv ero pagunyc yBeﬂW-II/ITb B Tpu pasa?

27. Kakasa cdurypa nmeet Gonblumn obbeM: Wwap ¢ pagnycom 1 OM NN npasunbHas

TpeyronbHas npuama, kaxgoe pebpo KOTopor paBHO 2 Om?
28. Bo ckonbKo pas HyXHO yBenuuuTb paguyc cdepbl, 4Tobbl yBenmunTh nnowagb cdepsbl

B8 10 pas?

29. OTHOLWWeHWe nnowaaen AByx cdep pasHo 2. HaiTu oTHoweHne AMaMeTpoB 3TUX cdep.

30. O6bem wapa paseH V. OnpegennTb ero NOBEPXHOCTb.

31. Paguyc wapa paseH 17 cm. Haty nnowaab ceveHmns wapa niiockoCTbio, HaxoasaLWwencs

Ha paccTosiHuM 15 cM OT LeHTpa.

32. Bce CTOpOHbLI NpaBuUnbHOrO TpeyrofbHUKa KacarTcsa cgepbl ¢ paguycoM 2 oM. Hantu

paccTosiHne OT LeHTpa cdrepbl 40 NNOCKOCTH TpeyrofibH1Ka, ecnu CTopoHa ero pasHa 6 om.

33. Paguyc wapa paBeH R, a guMamMeTp ero CeyvYeHus MNfOCKOCTbIo paBeH a. Hantu

NoBEPXHOCTb MEHbLUEro chepnyeckoro cermeHTa.

34. LWap kacaeTcs BCex CTOPOH NPSIMOYTOSNbHOTO TPeYroNbHWUKa, KaTeTbl KOTOPOTrO PaBHbI

6 oM n 8 Om. Hantn paguyc wapa, ecrnvm paccTosHWe OT LeHTpa wwapa A0 MMOCKOCTM

TpeyronbHUKa pasHo 14 dm.

LWapoBOro ceKkropa K 06bemy COOTBETCTBYOLULlEero lapoBoro cermeHTa.

36. MNnowaab chepmyeckon NOBEPXHOCTU LLIAPOBOro CeKTopa paauyca R N
paBHa nnowaau HGonblWoro kpyra wapa. Hantu nnowags KOHUYECKon B
NOBEPXHOCTM ceKkTopa (puc. 2). NG

HaKNoOHeH K MNMNOCKOCTU OCHOBaHMs Nog YrioMm o. OnvHa nepneHaukynapa pasHa a.|

19. BbicoTa yce4yeHHOro koHyca paBHa 5, a AvaroHanb oceBoro ceyveHus — 13. Paguycbi|
20. MpAMOYronbHBIA TPEYronbHUK C KaTeToM a W npunexawum OCTpbIM yrnoMm o |

obpasyrowan paBHa [/ M COCTaBnseT C NNOCKOCTbIO OCHOBaHuSA yron o. Hantn obvem|

BpaLlaeTcs BOKPYr OCU, MPOXOAsLLEN Yepes BepWWHY B v nepreHanKynspHon 4B . Hantn|—

35. [lyra oceBOro cevyeHus WapoBOro cekropa pasHa 120°. Haitu oTHoweHune obbema|
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—

— 108




CAMOCTOATENBbHAAPABOTA C-3-1
Tema. Unnuuap

~ e

B-il

1. OceBbIM ceYeHWeM uMnuHapa sBnsieTcs

KBAApPAT, ANaroHans KOTOPOro PaBHa 4.2 cm.
BbluncnnTb ANvHY OCHOBaHMWSi LUnvHapa.

1. OceBbIM ceveHveM uunvHapa siBnsieTcs

‘KBagpar. Mnowanb ocHoBaHusA uunuHgpa

paBHa 64n oM. BbiH4UCIUTL BbICOTY UM-
nuHapa.

2. NMapannensHo ocw uMnuHagpa nposeneHa
NMOCKOCTb, Mepecekaroljass OCHoBaHue Mo
xopae, koTopas ctarusBaet gyry . Onpe-
AenuTb G0OKOBYHO MOBEPXHOCTb UMNMHAPA,
ecnu guaroHanb obpas3oBaHHOro ceveHus

paBHa a W COCTaBnseT C NJIOCKOCTbIO
OCHOBaHUS yrof o.

2. MapannensHo ocy UWIMHAOpPa NpoBedeHa
MMOCKOCTb, Mepecekalollasl OCHOBaHWe Mo

Xopae, AnvHa KOTOPoW paBHa a. JTa xopaa
cTarmeaet ayry o. Hantn obbem umnuHapa,
ecny pauaroHanb 00pa30BaHHOIO CeyeHus
COCTaBIMAET C MMOCKOCTbIO OCHOBAHMS yron 3.

B-ll

B-IV

1. B umnuHape napannensHo ocv npoBeaeHa
MSIOCKOCTb, OTCEKalowas OT  OKPYXHOCTH
ocHoBaHua ayry B 60°. [inuHa ocu 10 cm, ee
yaaneHne oOT Cekywen MnockocTn 2 cMm.
BbuucnuTe nrowans ceyeHus!.

1. MNnowage 0CeBOro cevernst umnuHapa 8 M,

nnowans ocHosanua 12 M. Belumcnute nno-
Wadb CeYeHus, napannensHOro OCu 1 oTCTo-
ALero oT Hee Ha 1 m.

2. B HWXHEM OCHOBaHWM UMNUHApPa npose-
AeHa xopaa, KoTopas BuaHa U3 ero LeHTpa
nog yrnom o. OTpesok, CoeauHSALWNiA
LEHTP BEpPXHEero OCHOBaHUA C KOHLOM
XOpAbl, HAaKNOHEH K MMOCKOCTU OCHOBAaHWSA
nog yrnom f. Onpepenuts ofbeMm um-
nvHApa, ecnu  paccTosiHMe OT  LieHTpa
HWKHEro OCHOBaHuUa [0 93TOro oTpeska

paBHoO a.

2. B HWKHEM OCHOBaHWW UWUNMHApPA NpPO-
BeJeHa xopha, cTarveaouwas ayry f.
OTpes3ok, CoeguHSAIOWNIA LEHTP BEPXHEro
OCHOBaHWUs C CepeanHoi Xxopasl, oGpasyeT ¢
NNOCKOCTbI0 OCHOBaHusa yron o. Onpe-
AenuTb GOKOBYIO MOBEPXHOCTb LMMMHAPA,
€CfN  pacCTosiHME OT UEHTpa HWKHEro
OCHOBaHMA [0 3TOro OTPe3Ka paBHO b .




| ]

CAMOCTOATENIbHAAPABOTA C-3-2

Tema. KoHyc, yceuyeHHbIN KOHYC

a

T

B-l

B-ll

1. B KOHYCe 1Yepes ero sepLuvHy nposeneHa
MNMoCKOCTb, Nepecekalowasl OCHOBaHve Mo

xopae, AnvHa KoTopon pasHa a. Xoppa
craruBaet ayry 90°. Hay|60nbLum71 yron
mexay obpasylowmummn koHyca paseH 60°.
Havitv nnowanb 60KOBOMN NOBEPXHOCTH
KOHyca.

1. Yepes BeplMHY KOHyca rMpoBeAeHa
NNOCKOCTb, Nepecekalrouwas oCHOBaHWe o
xXopae, AnvMHA KOTOpoWn pasBHa m. Yron
mexay obpasyowmnmMmn B ce4eHnmn npsimon, a
HanbonbwKin yron mexay obpasytonmu
KOHyca 120°. Hawtn nnowanb ©Hokoson
MOBEPXHOCTU KOHYCa.

L]

1]

[

2. [1NUHbI OKPY>KHOCTEN OCHOBAaHUIN yCeYeH-
HOro KoHyca paBHbl 47 W 107m. BbicoTta

KOHyca paBHa 4. Halitu nnowagbL nosepx-
HOCTW YCEYEHHOrO KOHyca.

2. Hantn pagnycbl OCHOBaHWUS yCEYEHHOro
KOHyca, ecnm ero 6okoBas MOBEPXHOCTb

pasHa 208w, obpasytowasn — 13, a Bbicota — 5.

3. Yepes BepwmnHy KOHyca npoBeaeHa
nnockocTb nog yrnom 60° K AAOCKOCTU
OCHOBaHus, nepecekatolas ocHoBaHue Mo
xopge, craruBalowen ayry 60°. BbicoTa

KOHyca paBHa 4./3 . HaitTu o6bem KOHYyca.

3. Yepes BepLUnHY KOHyca npoBefeHa nnoc-
KOCTb, Nepecekaroulas OKpYXHOCTb OCHOBa-

HWS MO XOpae, paBHOM 6./3 1 cTarvearoLLeit
ayry B 120°. TlnockocTb coctaBnsier cC

MIMOCKOCTbIO OCHOBaHus yron 45°. Hantu
o6beM KoHyca.

Bl

B-IV

1. UeHTpanbHbIf yron B passepTke GOKOBON
NMoOBEpXHOCTU KOHYCca paseH 120°. MNnowagb

BoKkoBOM MOBEPXHOCTU paBHa 12m. Haltn
nnouwjagb 0CeBOro CeYeHust KOHyca.

1. UeHTpanbHbIf yron 8 passeptke 60KOBOM
NnoBEPXHOCTU KOHYyca paseH 240°. BbicoTa

KOHyca — 5J§. Hantu nnowagb 6GokoBow
NOBEPXHOCTY KOHYyca.

2. Obpasytoulas yceyeHHOro KoHyca paBHa
! v cocTaBnsieT C NNOCKOCTbIO OCHOBaHUA
yron ¢. [lnaroHanb 0CeBoro ceyeHus KoHy-
ca nepnengvkynsapHa obpasytowen. Hantm
nnouwiaab 60KOBOI NOBEPXHOCTH KOHYCA.

2. ObGpasylowan yceyeHHOro KoHyca Cco-
CTaBASIET C NJIOCKOCTbYO HWKHEro OCHO-
BaHUA yron ¢ . [luaroHans 0CeBOro ce4eHnst
KOHyCca nepneHaukynsapHa ero ob6pasyto-
uien. CyMma A5IMH OKPY>KHOCTEN OCHOBaHWUM
paBHa 2mm. Hantm nnowagb 6G0OKoBOM
NMOBEPXHOCTW KOHYcCa. '

3. Yron B pa3sepTke 6OKOBOW NOBEPXHOCTH
koHyca paBeH 120°. [nowagb 6okoBOK
NMOBEPXHOCTU KOHyca paBHa 3m. Hantu

o6bem KoHyca.

3. [OdnuHa xopabl W paguyc pasBepTku
BOOKOBOW NOBEPXHOCTM KOHyca COOTBET-

CTBEHHO paBHbl 6.3 M 6. HaitTu obbem
KOHyCa.

e
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CAMOCTOATEN
Tema. lLlap

|
bHAA PABOTA C-3-3

MU ero 4yacTtu

B-l

B-l

1. JInHua nepeceyeHusn cepbl U fnockocTy,
yOaneHHon oT ueHTpa cdepbl Ha 8, umeer

ONvHY 127, Hantu nnowanb NOBEPXHOCTU
cepbl.

1. CeveHwne Wapa nrocKocTbIo, yaaneHHowm
OT ero ueHTpa Ha 12, umeeT nnowage 257.
OnpegenuTs NnoLwaas NOBEPXHOCTU Lapa.

2. MNnockocTb nepecekaeT wap. Ouamerp,
NpoBeAEHHbLI B OOHY W3 TOYeK NUHWUK
rnepeceyvyeHunsi, COCTaBIIAET C MNNOCKOCTbIO

yron 45°. Hantu nnowanb cevyeHus, ecnu
aviameTp Lwapa paseH 4./3.

2. I'nockoctb nepecekaeT chepy. QuameTp
cdepbl, NPOBEAEHHbIM B OOHY U3 TOueK
NVHAM NEepeceyeHns, umeeT ANnHy 4.2 1

COCTaBIIAET C MOCKOCTLIO yron 45° . Hantu
ANUHY NUHUK NepeceyeHunst.

3. Paguyc wapa paseH R. Onpepenvteb
obbeM LWApoOBOro cekropa, ecnu ayra B
OCEBOM Ce4YeHUn cekTopa pasHa 90°.

3. Pagnyc wapa paseH R. Onpeaenutb
obbeM LWApOBOro cerkTopa, ecnu gyra B

OCEBOM CeYeHUn cekTopa pasHa 60°.

B-llI

B-IV

1. CedeHus wWwapa AByMA napannensHbIMu
NNOCKOCTAMU, MEXOYy KOTOPbIMU NEXUT
LUEHTp wapa, nmetot nnowann 144n m 25m.
HanTtn nnowaab NOBEPXHOCTU LWapa, ecnuv
paccTosiHue Mexay napannenbHbiMy Nioc-
KOCTSIMU paBHO 17.

1. CeveHusa cdepsl ABYMS NapansiefnbHbIMu
MMOCKOCTAMK UMeEKT AnuHbl 107t n 247w,
Haitu nnowaab cdepsl, ecrnn paccToaHne
MeXay MSOCKOCTAMM paBHO 7 WU LIEHTPLI
CeYEeHU nexar Ha OHOM paguyce.

2. Yepe3 TouKy, He nexaulyio Ha cdepe,
nposefeHbl ABe MNOCKOCTH, Kacarolnecs
chepbl. HanTn pacctosivme oOT UeHTpa
cdepbl 40 NMMHUM NepeceyeHns nIockocTen,

€Cnn yron Mexgy nnockocTamu paseH 60°,
a nnowaapb cdepbl 327.

| HUMW

2. Yepes TOYKY Ha MOBEPXHOCTW LWapa
nposeeHb! ABe NNOCKOCTU, Nnepecekatowme
ero. Obe nnockocTn ydaneHbl OT LEHTpa
chepbl Ha paccTosiHne 2./3, yron mexay

paseH 60°. Hantm nnowagp
NONYyYEHHbLIX CEYEHUA.

3. Pagunycbl OCHOBaHWI LWAPOBOro nosca
paeHbl 3 M 1 4 M, @ paauyc wapa paseH 5 m.
Onpeaenutb 06beM WapoBOro fosica, ecnv
napannenbHbleé NNOCKOCTH, NepecekaroLue
lwap, pacronioXeHbl No OfiHy CTOPOHY OT
LeHTpa wapa.

3. Paguycbl OCHOBaHWI LWapoBOro nosca
pasHbl 3 M 14 M, a paguyc Wwapa paseH 5 m.
Onpepenutb 06LEM LWIAPOBOrO Nosca, ecrnu
napannesbHbie MNOCKOCTU, nepecekaioLmne
lwap, pacnonoxeHnl Mo pasHbie CTOPOHbLI OT
UeHTpa wapa.
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CAMOCTOATENIbHAA PABEOTA C-34

|

B-l

B-ll

l

[psaMoyrofnbHbIA TPEYronbHUK C nNNowansio
S ” oCTpbIM yrfioM O BpallaeTcs BOKPYyr
oCW, coaepXkawewn mnoTenysy. Hantm
06beM urypbi BpaLLeHus.

PaBHoBeOpeHHbIV TpeyronbHUK, oCHoBaHne
KOTOPOro a W Yron Mpu OCHOBaHWUM «,
BpaLlaeTCs BOKPYr Ocu, cofepxaiien aT1o
ocHoBaHue. Hantn o6bem urypbl Bpatle-
HUS.

!

-

1]

]

B-IV

MpAMOYronbHLIV TPeyronbHUK € NoLlaabso
S W OCTpbIM YIfIOM O BpaLlaeTcsa BOKPYr
OCW1, NpoBEeLEeHHOI Yepes3 BepPLWUHY NpsAMoro
yrna napannenbHo runoTeHyse. Hautu

obbem urypbl BpalieHus.

PaBHobeapeHHbIN TPeyronbHUK, yron npu
BepLUMHE KoToporo paseH P, a Gokosas
CTOpOHa paBHa m, BpalllaeTcs BOKPYr OCH,
cogepxawien ©OokoBylo CTOpoHY. HanTtu
006BeM (purypb! BpateHus.
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KOHTPOJBHASA

PAB

G v S

TA K-3-1

B-lI

1. Haittn o6bem 1 60KOBYIO NOBEPXHOCTL
PaBHOCTOPOHHEro UunuHApa, ecnu AnuHa

OKPY>XHOCTW ero OCHOBaHUsi paBHa 161 cm.

1. ObpasyloLias KoHyca paBHa a, yron npu

BEpLUUHE OCEBOrO CeHeHnA paBeH o . Hantu
o6beM KoHyca ¥ ero 6oKoBYIO MOBEPXHOCTL.

2. Wap c paguycom 13 cM nepeceveH AByMsA
napannenbHbiMU NNIOCKOCTAMM, HaxoAALWmN-
MUCS Ha pacCToOAHUU 7 CM U 5 cM OT UeHTpa
Wwapa. Hawtn nnowagn o6pasoBaHHbIX
CevYeHun.

2. B wape Ha pacctosHumn 12 cM oT ueHTpa
npoBefleHa cekylas NAoCKOCTb Tak, YTo
06pa3oBaBWNACA B CEYEHUN Kpyr umeeT
paguyc 5 cMm. Hantu nnowaab NoBepxHOCTH
cepu4ecKoro cermMeHTa, OTCEYEHHOro OT
Lwapa 3ToW NNOCKOCTbLI.

3. B ocHoBaHUM KOHyca xopaa, paBHas a,

cTarveaet gyry o. OTpesok, CoeanHsAILWNI
BEpLUVHY KOHyca C cepeamHOn aTow Xopabl,
HaKkMoHeH K [MIOCKOCTM OCHOBaHWA noj
yrnom ¢ . Hantn ob6bem KoHyca.

3. B uvnvHgpe napannenbHo ero ocwu
NpoBeAEeHO ceYyeHne, anaroHanb KOTOpOro
obpasyeT ¢ NNOCKOCTbI OCHOBAHWA Yron @ .
OTO ce4vyeHMe nepecekaeT OCHOBaHWE MO
xopfae, KOTopas CTArMBaeT ayry ¢ v pasHa a.
Haitn o6bem umnungpa.

B-lV

1. Haittn o6vem u 60KOBYHO NOBEPXHOCTL
KOHyCca, AuameTp OCHOBaHUS KOTOPOro

paseH d, a yron npu BeplLUMHEe OCEeBOro
CEYEHUs paBeH oL,

1. [uaroHanu oceBoro ceveHns UunuMHapa
B3aUMHO nepneHankynsapHel. MepumeTp ce-
YyeHus paseH 8a. Hantu obbem uununapa n
nnowaas ero 60KOBOW NOBEPXHOCTH.

2. CeyeHune wWwapa nraocKoCTbio, OTCTOALLEN
OT ero UeHTpa Ha pacCTosHun 3 cMm, nMmeet
paguyc 4 cm. Hantu nnowane cdepbl u
ob6bvem wapa.

2. Wap paguycom 13 cm rnepeceveH OByMsi
napannensHbiMA NIIOCKOCTAMM, pacnoso-
XKEHHbIMW NO pasHble CTOPOHbI OT LUEeHTpa
wapa. lNnowaau obpasoBasBLUNXCA CEHEHWUN
paBHbl 641 cM’ M 491t cMm’. Hantu paccro-
AHWE MeXay NNOCKOCTAMM CEeYEHUN.

3. B uwnuHape napannenbHO ero ocu
NpOBEAEHO CeYeHue, QuaroHanb KOTOpOoro
HaKNoHeHa K NNOCKOCTWU OCHOBaHMS Nopg

YyrnoM @ . 3TO ceYeHne nepeceKkaeT HUXKHee
OCHOBaHue o xopAae, CTArvBatowen gyry o.
Hantn obbem unnuHapa, ecnuv ero BbicoTa
pasHa H.

3. B ocHoBaHuK KOHyca xopAa paBHa a W
crtarvBaeT ayry o. Hamtn obbem koHyca,
ecnn ero obpasylowaa HaknoHeHa K
NNOCKOCTM OCHOBaHUSA nog yrnom f3.




§4. KombuHayuu ceomempu4ecKux mersi

Bo3MmoxHbIe TUnbl KOMOMHaLUWN

1. MHororpaHHuk n mHororpaHHuk. (IlpMama, BnucaHHas B nupamugy, win nupamuaa,

BMUCaHHas 8 NpuUsMy, u apyrve.)

2. MHororpaHHuk u Teno Bpauwenna. (Iupamupa, BnucaHHas B KOHYC, WM KOHYC,
BMUCaHHbIY B NYpamuay; UMnvsap, BAMCaHKbIA B nupamMuay, Unu nupamuaa, BnucaHHas 8
UUNMHAP, W gpyrve; wWwap, BNUCaHHbLI B NUpaMuay, Wnv nupamuaa, BNnucaHHas B Lwiap;
npuama, BNMcaHHas B Lwap, Wnu wap, BNMCaHHbIN B NpU3My, 1 apyrue.)

3. Teno BpawehHus u Teno BpauweHus. (Llap, BAMCaHHBIN MAN ONUCAHHLIA OKOSO

UMNMHAPa, KOHyca, U Jpyrue.)

UunuHapoM, BrnKMcaHHbIM B fIPU3My, HasbiBaeTcs
UMNMHAP, OCHOBAHWA KOTOPOro — KPyru, BNUCaHHble B
OCHOBaHWe Npu3Mbl, a 6oKoBas MNOBEPXHOCTL .UUNMHAOPA
KacaeTcs GOKOBbIX rpaHei NpuaM.l.

Paguyc umnmHgpa — r.

Ocb unnuuapa cosnagaeT ¢ BbICOTOW NPU3Mbl — H.

..........

LUunuHap Ha3biBaeTCA onucaHHbLIM OKOSO NPU3MbI, €Cru
€ero OCHOBaHWA -— KPYrM OMUCaHHbIE OKOSl0 OCHOBaHWi
npuaMsbl, a o6pasyroume cosnagaioT ¢ pebpamm Npuamsl.

Paguyc unnuugpa — R.
Ocb uMnuHapa cosnagaeT ¢ BbICOTOW Npu3ambl — H.

KoHycom, BnucaHHbIM B nupamuay, HasblBaeTca KOHYC,
OCHOBaHWe KOTOPOro — KPyr, BNUCAHHbLIA B MHOTOYrOfbHWK
'OCHOBaHWUSI NMUpamuabl, BEPLUMHA COBMNAJaeT C BEpLUMHOM
nupamuabl, GokoBas MoBepXHOCTb KOHyca KacaeTcs
GokoBbix rpaHeit nupamuabl.

r — paguyc KOHyca;

H — BbicoTa nupamuabl

W KOHyca.

KoHyc Ha3biBaeTcsl onucaHHbIM OKOMO Nupamuabl, ecnu
€ro OCHOBaHMe — KPYF, OMNUCaHHLIN OKOMO nupamugbl,
BeplLUnHa CoBnagaeT ¢ BepuwuHom nupamudsl, a obpasytowme
coBnaaarT ¢ pebpamu nupamuisbi.

BblcoThl KOHyca M nuMpamugbl COBMNAfaldT Ha OCHOBaHMK
©OVHCTBEHHOCTWN MpPAMON, NeprneHauKynApHOW MINOCKOCTU U
NMpOBEAEHHON 4epe3 TO4YKy, He Iexaliyilo B [JaHHOM
MIOCKOCTU. '

Paguyc BnucaHHOW B OCHOBaHWe MUPamMuibl OKPY>XHOCTU
(xpyra) nepneHaAVKYNsAPEH CTOPOHE MHOrOYronbHUKa, nexa-
Wwero B OCHOBaHWM nNuUpaMuabl, W ABMSETCA MpoeKuren
obpasyroLei KOHyca Ha NNOCKOCTb OCHOBaHMUS.

R — papwnyc KoHyca;

H —BbicoTa nupamuabl

U KOHyca.




lllap HasbiBaeTcs BNMCAHHbLIM B MHOrOrpaHHuK, ecnv Bce
rpaHn MHOrorpaHHuka kacaroTtcs wapa. MHororpaHHuK B 3ToM
cny4ae HasbiBaeTC ONMUCaHHbIM OKOIO Wapa (cdepbl).
LleHTp wapa, BNMCaHHOIro B MHOrorpaHHuK, pasHoyganeH ot
Bcex ero rpaHeir. OH SABNSETCA TOYKON nepeceveHus
NonynocKocTen, NpoBeAeHHbIX Yepe3 pebpa AByrpaHHbIX
yrnoB, 00pasoBaHHbIX ABYMSI CMEXHbBIMU FPaHsAMK, KOTopble
AensaT 3ToT yron nononam. PaccrosiHwe OT ueHTpa wapa o
rpaHemn — ero paguyc. »

LLlap HasbiBaeTcss onUcaHHbIM OKOJSI0O MHOFOrpaHHMKa,
€Cnu BCce BePLUWHbI MHOTOIPaHHMKa JieXaT Ha NOBEPXHOCTH
wapa (ccepsl). .

B 3TOM cny4ae MHOrorpaHHMK HasblBalT BNWCAHHbLIM
wap. -

LleHTp wapa, ONMCaHHOIrO OKOSI0 MHOTOrpaHHWKa, paBHO-
yoaneH OT BCEeX ero BeplUunH, TO eCTb SBMAETCH TOUYKON
nepeceyeHust NiIoCKOCTen, NpoBeAeHHbIX Yepes cepeauHb!
pebep MHororpaHHuka (NpuaMbl, nMpamuabl) nepneHau-
KynsipHO um. PaccrosHue OT LeHTpa wWwapa [0 BepLUMHbI
MHOrorpaHHuka — ero paguyc.

|

lLap MOXHO onucatb OKONO NPU3Mbl, TONMBKO €cnv OHa
npaAmMas n eé& OCHOBaHWE HABMAETCA MPAMOYIONBHUKOM,
BMMCAHHbLIM B OKPYXXHOCTb. :
LleHTp wapa, onMcaHHOro okorno NpAMon NpyUaMbl, NEXUT Ha
cepeguHe BbICOTbI  NPU3MbI, COEOUHSIIOWENA  LIEHTPbI
OKPY>XHOCTEWN, ONUCaHHbIX OKOSI0 OCHOBaHUIN NPU3MbI.

O — UeHTp wapa;
R — papwuyc wapa;
0,0, — BbiCOTa NPU3MbI;

r — pagunyc OKpYXXHOCTH,
ONUCAHHOW OKOJI0 OCHOBA-
HUS! NPU3MbI

2
2 2
= | — +
R (2' r.

Hpumeanue. LI,eHTp wapa, onnUCaHHoro OKOoS0 NpPpAMOYronbHOMC napannenenvnena,
NeXNT B TOYKE NepecedyeHuss anaroHanen napannenenunnepa, a Kaxgasa guaroHanb na-

pannenenunena spnaeTca AnaMeTpom OnrMcaHHOro wapa.




Wap MoxHO BNMcaTb B NPsIMYIO Npw3-
My, ecn# eé& OCHOBaHuUA SBNAOTCH
MHOFOYronbHUKamMu, OnUCaHHbIMU OKO-
110 OKPY)XHOCTW, a BbICOTa MPU3MbI
paBHa OvameTpy wapa v avametpy
3TOI OKPYXXHOCTW.

LieHTp wapa, BNMCaHHOFO B NpAMYIO
nNpu3My, NeXUT Ha cepeauHe oTpeska,
COEAMUHAIOWEro LEHTPbl OKPYXHOC-
Tel, BNUCaAHHbIX B OCHOBaHUA Npu3-
Mmbl. lpuyem paguyc wapa paeeH
paguycy OKPY)XHOCTW, BMUCaHHON B
OCHOBaHWE NPU3MbI, a guameTp wapa
paBeH BbICOTE MPU3MBI.

1O )

A/

R/

————b

r0=29§’

O — UeHTp wapa; R — pagvyc wapa;

0,0, — BbICOTa NPU3MbI U IUAMETP LIapa;

r — paamnyc OKPY>XHOCTH, BNIUCAHHOMN

B OCHOBaHwWe Npu3mbl,

R=r=4

r:—

5

Mpumeyarue. Wap MOXHO BNMCaTb W B HEKOTOPblE HaKMOHHbie MPU3Mb.
paccMOTpeTb NepneHAVKYNsApHOe CevyeHue NpusMmbl,
BMUCaHHOrO Wapa, TO NOMyYuM, YTO paguyc Liapa, BMMCaHHOMO B HAKMOHHY0 NPpUsmy,
paBeH paauycy OKPYXXHOCTW, BNUCaAHHOW B NepneHavKyNsapHoOe ceveHue npuaMbl, a ava-

MeTp Wapa paBeH BbICOTE NPU3Mb.

Ecnun

npoxoasiwee 4epe3 UEHTP

Ecnu B MHOrorpaHHuMK MOXHO BnucaTb
chepy, TO o0b6beM MHOrorpaHHuka
paBeH OfHOW TpeTu npousseneHns
nnowaau nonHoW NOBEPXHOCTU MHO-
rorpaHHuka Ha paguyc BnucaHHOW
cthepbl.

1
V= 37 S nonm.mHororp.

A,B,Cy — nepneHanKynapHoe ceyeHne

(4gBoCy) LAA,,
TOo 7 BhKc.lWapa =7 OKp., BNNUC. B nepneHa. cevexne A B,C,?
danuc. wapa anusmu'
Wap HasblBaeTcsi ONMUCaHHLIM OKO-
o nMupamunibl, ecnn BCe BEPLUUHDLI
nmpaMmunabl nexatr Ha noBepxXHOCTU
wapa.

O, — UeHTp onucaHHoro wapa,

AOI = BOI = COI = Sol = Romme. wapa.

R
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LieHTp wapa, onMcaHHoro OKoro npo-
N3BOMbLHON NUpamMmUAabl, NEXUT Ha nps-
MOW, nepneHauKyNspHON NNOCKOCTU
OCHOBaHUs, NpoxoasLLen Yepes LeHTp
OKPY>XHOCTH, ONUCaHHOW OKOSNO OCHO-
BaHWS, B TOYKE NepecevyeHns 3ITOW
NPAMOWA C TMNJIOCKOCTLIO, NepneHanky-
nsipHon 6GokoBoMy pebpy u npoxo-
AsLen yepes ero cepeauHy.

O — UEHTp OKpPYXXHOCTU, ONNCaHHOM OKOJOo
- OCHOBaHus, 00, L (4BC);

M —cepegnHa S4, a0 L SA (Me a);
o nepecekaeT OO0, B To4Ke O ;

O, — UeHTp onuncaHHoro wapa.

Ecnu BepwuvHa nupamuabl NpoeKTu-
pyeTca B LEHTP OKPYXHOCTW, Onu-
CaHHOW OKONO OCHOBaHWSA, TO LIEHTP
ONMUCaHHOro LWapa NeXuT Ha NPAMOH,
cogepxalien BbICOTY nuMpamuabl B
TOMKE MnepeceyeHus ITon MPAMOoNn C
cepeiuHHbIM  NepneHauKynapoM K
GokoBoMmy pebpy.

SO — BbicOTa NUpamuabl, O — LEHTP
OKPYXHOCTU, ONUCAHHON OKONO OCHOBAHUNA
. nupammngbl, M — cepeanHa pebpa S4,

MO, 1 54; MO, " S4 BTOouke O, ;

| Oy — ueHTp onucaHHoro wapa, SO, = R (wapa);

AO = r (OKPYXHOCTH, ONMCAHHOW OKONO
OCHOBaHMA nNupamuabl).

Puc. 1

lpumeyaHue. LIeHTp ONMCaHHOro wapa MOXeT HaxoauTbCs B cepeavHe nvpamuibl (Ha
BbICOTE, puc. 1); BHE mMpamugbl (Ha MPOJOIDKEHUM BbICOTLI, PUC. 2); B MMOCKOCTH
OCHOBaHWA NMpaMuUabl (CoBnagaeT ¢ OCHOBaHWEM BbICOTbI IMPaMUAbLI, puc. 3).

Puc. 2 Puc. 3

Ecnu ueHTp onucaHHOro wapa nexut
Ha BbiCOTe NUpamMuabl (UnNKM Ha eé
NPOAOIKEHUKN), TO NpU  peLieHun
HEKOTOpPbIX 3a4a4 MOXHO WUCnofb-
soBaTb TakoW nNpuém: nNpoanuTb
BbICOTY NMupamMuip! 40 NepeceyeHuns ¢

LLapoM B TOuYKe S| ¥ COEANHUTL TOYKY
S, cToykoi 4. Toraa SS, — AnameTp

wapa n £SAS, = 90° Kak BNUCaHHbLI
Yror, onupatoLuines Ha guameTp.
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lWWap Ha3biBaeTcs BRAUCaHHLIM B
nupaMuay, ecnv BCe rpaHu nupa-
MUAabI KacaloTesa wapa.

~

2
4 'v B
C
O, — UeHTp wapa,;
K — Tto4ka kacaHusi ¢ rpaHblo SAC;
0,K = r (papwnyc wapa), 0K 1 (S4C).

Ecnu BepwmHa nupamuabl NPOeKTU-
pyeTcst B LLEHTP OKPY>KHOCTW, BRMCaH-
HOW B OCHOBaHWe, TO LIEHTP BMUCAHHQTO
liapa NeXuT Ha BbiCOTE Nupamuabl, B
TOUKE NepeceveHnst BbiCoTbl ¢ Buccek-
TPUCOW NUHENHOro yrna AByrpaHHoro
yrnia npyv ocHoBaHuu nupamuabl. (Cun-
TaloT, YTO MIOCKOCTb JIMHEMHOro yrna
NPOXOAUT Yepes BbICOTY NUpamMuabl.)

SO — BbICOTa NUpamnibl;
‘O — UEHTP OKPYXHOCTH, BMUCAHHOW
B OCHOBaHWeE nupamuisbi;
£LSMO — nnHenHbin (OM L BC; SM 1 BC)
MO, — 6uccektpuca LSMO;
O, — UEHTp BNUCaHHOro Wwapa;
00, — paaunyc BNUCaHHOrQ Wapa,;

OM — paanyc OKpY>XHOCTH,
BMMCAHHOM B OCHOBaHue nupamuabl.

3

MpumeuyaHue. LieHTp wapa, BNMCAHHOIO B nupamuay, NEXUT B TOYKE NepeceveHus

BUCCEeKTOPHBIX NNOCKOCTeN ABYrpaHHbIX YrmoB npu peGpax nupamuaebl.

B GO ER

BucceKTOpHOW NNOCKOCTLIO ABYy-
rpaHHoro yrna HasbliBaeTcsi Mnoc-
KOCTb, KOTOpas npoxoauT 4epes
pebpo AByrpaHHOro yrna v Aenut aToT
yron nornonam. -~

e
-
T

O, — UEeHTp BNUCaHHOrO Wapa;
(BCO,) — 6ucceKkTOpHasa NNOCKOCTb )
nByrpéHHoro yrna npw pebpe BC;
0,K 1 (4BC);
0,K — paanyc BNMCaHHOro LWwapa.




! |

| Wap HasbiBaeTCA BRUCaHHLIM B
uMnuHap (KOHYC), ecnu OCHOBaHuA
(ocHoBaHue) u Bce obpasyouwume,
koTopbie 06pasyloT uMnInMHAP (KOHYC),
KacaroTcs wapa. Takov ununuHap (KoHyC)
Ha3blBAeTCHA ONMCaHHbiM OKOJO Lwapa.

lap MOXHO BRMCaTb TOMBbKO B Takow
LUMAMHAP, BLICOTA KOTOPOrO paBHa
AMaMeTpPy OCHOBaHMSA (Takoh LunuHap
Ha3bIBalOT PaBHOCTOPOHHUM).

B UX LUeHTpax 1 6oKoBO NOBEPXHOCTH
uMnuHapa no 6Gonbluei OKPYXHOCTU
wapa, napannefibHo OCHOBaHVAM
LUMNUHAPA. ,

[vameTp Lapa paBeH BbICOTe LMuHApa.

lap kacaeTcs OCHOBaHWA UunuHapa

P

R — paguyc BrnvcaHHoro wapa;
r — paguyc UumnuHapa; H — BbiCoTa UMNHAPA;
R=7r,2R=H.

lap moxHo BivcaTh B /110601 KOHYC.
LWap kacaetcss oCHOBaHWUsl KOHyca B
ero ueHtpe u G0KOBON NOBEPXHOCTH
KOHyCa N0 OKPYXHOCTH, Nexaiuen B
NNOCKOCTW, napannenbHoOW OCHOBa-
HWIO KOHYCA. ,

LleHTp BnucaHHOro wapa nexwuT Ha
OCU KOHyCa W coBrnagaeT C UeHTPoOM
OKPYXHOCTW, BNNCAHHOW B TPEeyrosib-
HUK, ABNAIOWNINCA OCEeBbIM CeYeHneM
KOHyca.

R — paaunyc BrnMcaHHoOro wapa;
r — papnyc KoHyca; H — BbiCOTa KOHYyCa;
R r

H—R= 2 2

Lap HasbiBaeTCA ONUCaHHbLIM OKO-
no uunuUHApa, €ecnM OCHOBaHUSA
uMnuHapa SBRAOTCA  Napannenb-
i HbIMK ceYeHnamMu wapa (puc. 1).
LWap HasblBaeTCA ONUCAHHLIM OKO-
F10 KOHyCa, ecn1 OCHOBaHME KOHyca
ABNSIETCA CEeYeHMeM LWapa, a Bep-
lUMHA KOHYCa NEXWUT Ha NOBEPXHOCTH
wapa (cpepe!) (puc. 2).

TakMe UMNMUHAP W KOHYC HasbiBa-
I0TCH BNUMCaHHbIMKU B Lap (caepy).

H —r
A
>
v X——

Puc. 2

Puc. 1

4119
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Wap moxHO onucatb okono nboro
(npamoro, Kpyroeoro) uunuHapa.
OKpy)XHOCTU OCHOBaHWW LUNUHApA
nexar Ha NoBepxXHOCTU wapa.

LleHTp onucaHHOro wapa nexuTt Ha
cepefyvHe BbICOTbI UMAUHAPA, NPOXo-
Asuien yepes ocb UMnuHapa.

ABCD — oceBoe ceyeHne LunuHopa;

R — papuyc onucaHHOro wapa,

r — paguyc umnungpa, H — BbicoTa uuniuHapa;

2
R = (%I) +72.

lWap moxHO onucaTb OKono nboro
KOHycCa.

OKpYXHOCTb OCHOBaHMUA KOHyca U
BEpLUMHA KOHyca NnexaT Ha noBepx-
HOCTM Liapa.

LleHTp onucaHHOro wapa nexuTt Ha
OCH KOHyca W COBMNajaeT C LUEeHTPOM
OKPY>XHOCTHW, ONUCAHHO OKONO Tpe-
YronbHuKa, SiBNAIOLWErocs 0CEBbIM
ceyeHneM KoHyca.

AMAB — oceBoe CeueHue KOHYCa;

R — papguyc onucaHHoro wapa,

r — paguyc KoHyca;

H — BbiCcOTa KOHYCa,;

R* = (H-R?*+7*,
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1. B unnunugp BnvcaH napannenenunen co CTOPOHOM OCHOBaHus a . [iuaroHans napanne-
nenuneaa HakioHeHa K NIIOCKOCTY: OCHOBaHUA nog yrinoM o 1 obpasyert yron ¢ 6okoeor
rpaHblo, NpoxoAsuwen Yyepes CTOpoHy a. Hantu GOKOBYIO NMOBEPXHOCTb UMNUHApPA
Bbluncnuts, ecna = 6 ¢M, o = 45°, B = 15°.

PelieHue,
OyeBuLHO, 4YTO BMMCaHHLIM B UMNMHAP nNapannenenuvnes —
NPAMON, NOCKOMbKY, NO onpejenexunto, ero pebpa cosnagatoT C
obpasyrowmmn  uyunuHapa. OcHoBaHwe napannenenunega —
napannenorpamMm, KOTOpPbIiA, MO YCIOBUIO, BMUCAH B OKPYXHOCTb.
Cymma ero npoTtusonexalynx yrios pasHa 180°, a Kaxabl U3 HUX

paBeH 90°. CrneaoBaTenibHO, B OCHOBaHUM napannenenunena nexut
NPAMOYToSbHUK. LIEHTPOM OKPY>KHOCTU, ONUCAHHOW OKOMO

NPAMOYTronbHUKA, SIBINSIETCA TOYKa NEpecevYeHusi ero AvaroHanel (paBHoygdaneHa oT
KaXaou napbl NPOTUBOMEXalux BepLlUnH). BOKOBYO MOBEPXHOCTL UMMMHOPA MOXHO

BbIYMCIUTL NO dhopmyne: Sg,, = NdH, rae d = BD, a H = BB,. PeweHve 3agauu
CBOAMTCH K BbIPDXEHWIO [uaroHanenm OCHOBAHWA W BbLICOTbI napannenenunega c

MOMOLLbIO M3BECTHbIX NapaMeTpoB AD = a, ZB,DB= o w Z4,DB, = . B TpeyronbHuke

B\BD BD =B Dcosc.. W3 npAMOyroneHoro AB,A\D wmeem: A,;D =B Dcosf.

CnepoBatencHo, Sg,, = TB,Dcoso - B Dsino. = %nBlDzsinZa.

3necb, 4TOOLI n3bexaTb B fafibHeNWweM rpoOMOo3KNUX BbipaXKeHun u nx npeobpasoBaHui,
BbiBE/IEHHbIE U3 TpeyronbHuka B, BD dopmynbl ANA BB, u BD BHavane noacrasunv B

chopmyny GOKOBON MOBEPXHOCTU UUNMHAPAE, KOTOopas Mocfie 9Toro ynpoctunach. B
AanoHeiwem otnana HeobxoauMocTb uckate B D,, a 3ateM BB, u BD, NOCKONbKY

yaobHee cpasy HauTu B,D u NOACTaBUTbL B NONYHEHHYIO hOpMyny.
Paccmotpum A4, 4D . OH NpsAMOYronbHbIiA, CnejoBaTenbHo, A1D2 = AA? +AD.
Ho A4, = BB, = B,Dsina. v AD = a.Toraa (B,D - cosP)’ = (B,D - sina)* +a;
BlD2 - cos?P = BlDzsinzoc +a?, BlDz(coszﬁ—‘sinzoc) = a2,
2 2
BlDz - coszﬁa— sir?a, 1 - 1 -
5(1 + cos2PB) - 5(1 - cos2)

2 2 ' 2¢;
a a na-sinq

= . MNoaTtomy, Se,, = .
cos2PB + cos20.  cos(o+ B)cos(a—-B) y, Bok. 2 cos(o+ B)cos (o —B)
Bbiuncnivm GOKOBYIO MOBEPXHOCTb LIMNUHAPA 4J1A AaHHbIX 3HAYEHWI NapameTpoB a = 6 CM

-

_ 4co @ — 1&o0 _ _m6%sin90° _ m-36 _ 2m _ N
o = 45°,B = 15°,T.8 S50 = 5——ro5s 55 2431 = 130, 6 cm
2.=.32
2 2
2 ¢ '
Ortser: na’sin2e = 130, 6 oM’

2cos(o.+ B)cos(a— B);

)|

1

MpumeyaHue. Ecnu Gbl B 3agadve 6bINO CkasaHO, YTO B LUUNMHAP BAMcaH NPsSMOWn
napannenenunen, To MNepByl0 4YacTb NPUMBEOEHHOrO B 3ajaye MOSCHEHUs cnepyet

onycTUTb.

Il T 1T T T TTT
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2. B ocHoBaHUM NPSMON NPU3MbI SIEXUT NPSIMOYrONbHLIA TPEYroNbHUK C I'MMNOTEeHY30M ¢ U
ocTpbiM yriiom f. [luaroHanb rpaHu, KOTopast COAEPXKMT NPOTMBONEXann AaHHOMY yriy
KaTeT, HaKrnoHeHa K NIoCKOCTU OCHOBaHUSA nof Yriiom o . Beiumcnnts 6okoByt0 NOBEPXHOCTb
LIMNMHAPA, BNMCAHHOTO B JaHHYI0 Npuamy. Beluvcnnte, ecniv ¢ = 12 cm, o = 60°, B = 30°.

B| A PetweHue.
MMycTb B OCHOBaHUU NpsMOM NPU3Mbl NEXUT TpeyronbHuk ABC, B
koTopom £C = 90°, 4B =, 4B = c.[llpoekunen gnaroHanm AC,

Ha MAOCKOCTb OCHOBaHuA siBNsAeTca oTpe3ok AC. TloaTtomy, rno
ycrnosuio, ZC,AC = o.. Bbicota F unnvHgpa, BMWCAHHOIO B
AaHHYI0 NpU3My, paBHa BbICOTE MPU3Mbl, a paguyc r OCHOBaHWUA
paBeH paanycy OKpPYXXHOCTH, BIMCAHHON B TpeyrofibHuk ABC .

BokoBasa noBepxHOCTb BNNCAHHOTO unnuHapa Sg,, = 2n-r-H .

N3 AABC: AC = c - sinP; BC=c- cosP. ,

Torpa Sy pc = %AC-BC= %c sinP-c- cosP = %{czsin2B.

C nAapyroi CTOpOHbL!, S, p- = p-r, TA€ p — MNONYNEpUMETP TPEyrosibHI1Ka ABC.

Mockonbky p = %(c+c -sinB+c- cosP) = %(1 + sinP + cos), TO

SpAdBC _ c-sin2P
p 2(1 + sinf + cosB)

M3 AACC: H=CC =AC-tga=c-sinfl-1ga.

. ¢ sin2f
2(1 + sinf3 + cosB)

. 122(1) (é) . f

r:

- c2sinf - sin2p - tgor
1+ sinP + cosP

CneposatentHo, Sg,, = 27 ~c-sinf-tgo=

2 2

1.3

+-+ 22
1 2 2

= 36(3 - 3)1 (cf).

¢ = 12com 0 = 60°, B = 30° nonmyswM:Sg,, =

- c?sinf - sin2B - tgo.

1+sinB+cosp 36(3 - 3)m o

OTBerT:

3. OcHoBaHVeM NpAMOi Npu3Mbl SBNseTcst pomb ¢ oCTpbiM yrnom o, inaroHans 6okosow

rpaHu nNpuambl paBHa [ u o6pasyeT ¢ NNOCKOCTbIO OCHOBaHua yron f. Onpeaenuntb
B0KOBYHO MOBEPXHOCTL UMAMHAPA, BMUCAHHOTO B AAHHYIO MPU3MY.

Pewenwve.
MycTb B OCHOBaHuUW NpAMOM Npu3Mbl NexuTt pomo6 ABCD,
B KOTOpOM /4 = a<90°. lpoekunen auaroHanu AB, rpaHu
7° AA|B|B Ha NnocKoCTb OCHOBAHUA ABNAETCA CTOpoHa AB pomba.
MNo ycrioswio, AB; =1, /B AB=8.

Bricota H umnuHppa, BNMCaHHOro B AaHHYIO NpU3my, paBHa BbICOTE NPU3MeI, @ paauyc r
OCHOBaHWA paBeH pafuycy OKPY>XHOCTH, BnNucaHHoW B pom6 ABCD . bokosasi nosepx-
HOCTb BNUCAHHOMO uMnNnHApa S, = 27 r- H .

N3 AAB B(£B=90°): H=BB,=1-sinP; AB = [-cosB. V3 copmynbl ana nrouwaam
pomba S = p-r,rge p = 2- AB — ero nonynepumeTp, HaxXoanm:

—
r——p— 2 AB —2-AB-smoc—2

L
2

r
M

[-cosf - sina.

. . 1 : .
CnepoBatenbHo, Sg,, = 27 - l-icosB sinou-1-sinP = =m- 12 sin2B - sinot.

2
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4. B OCHOBaHWM NMMpamuabl NEXNT NPAMOYTONbHUK, Nrolanb KOTOporo paBHa S 1 yron
Mexay avaroHansimMu paeeH o . Bce 6okosble pebpa nupammabl HakNOHEHb! K MNOCKOCTH
OCHOBaHus nog yrnom B . Boiuncnuts 06bem KoHyca, OnMCaHHOro OKOMO 3TOM NUpamMugbl.
Bbiuncnuts, ecnn S = 36 cM?, o = 60°; B = 60°.

PeiueHne.
B ocHoBaHuu nupamuabl SABCD nexut npaMoyronbHuK ABCD,
Sipcp =S, O — Touka nepecedeHuss pauaroHanen AC wu

BD, ZCOD = «. Nockonbky 6okoBble pebpa nupamunabl 06pasyioT ¢
MMOCKOCTLIO OCHOBaHWA OOMH W TOT Xe Yyrof, TO BepwwHa S
NPOEKTUPYETCA B LEHTP OKPY)KHOCTKM, OrMUCaHHOW OKONO NpsiMo-
yronbHuKa, To ecTb B To4Ky O . CrnegosateneHo, SO L (ABC) w,

no ycnoewmio, ZSAO = .

1. 4c - BD sina=3.4C* sina, 10 ac= |25 p=-4C_1/25
2 2 sind 2 2N sino

N3 ASOA:H=S0 = 04 -tgB = %—B /szzTS;x Torga o6beM OnNMCAHHOrO  KOHyca:

1 1 (1 [25\ tgB [25 _=n-S-tgB [2§
V:—R2.H=—n(— _) . . = - . .
3TE 3\ 2N sina. 2 sinc 12sino Sino.

lMockonbky S =

n-S-tgf [2S
12sino sina.’

OTserT:

5. OcHoBaHveM nupamuabl ABNSETCst paBHOGEAPEHHBIV TPEYroNbHUK C GOKOBON CTOPOHOM
b nyrnom B npu ocHoBaHuW. Bce AByrpaHHbIe Yriibl NPy OCHOBAHWM NUPaMUbl PABHb! vy .
OnpenenuTtb GOKOBYH NOBEPXHOCTb KOHYCa, BIMCAHHOTO B aHHYI0 nupamuay.

PelueHue.
Mycte SABC — 3apaHHas nupamupa, AB = BC = b, ZBAC = B.
Mpoeegem BbiCOTY SO nupamuabl W nepneHAuKynapbl
SK,SL,SM Kk cTopoHaM AB,BC,AC. [lo Teopeme o Tpex
nepneraunkynapax, OK 1 AB,OL 1 BC,OM 1 AC. ToaTtomy yrnbl
SKO, SLO n SMO aBnsaTCA NUHEUHbIMW yriamy ABYrPaHHbIX

A

YIToB Npu OCHOBaHWM nupamugbl. Mo ycrosuo, LSKO = ZSLO = 4ZSMO = y. MNpsamo-
yronbHble TpeyronbHukn SKO, SLO n SMO vmetoT obLuii kateT SO v paBHble OCTpble YIbl.
Moatomy ASKO = ASLO = ASMO, otciopa BbiTekaeT SK = SL = SMu OK = OL = OM.
Kpome Toro, OK 1 AB,OL LBC,OM 1 AC v Touka O 4aBRSAETCA LEHTPOM OKPYXXHOCTH,
BNMCaHHOM B TpeyronbHuk ABC . MoatoMy OM Ansa BNMcCaHHOTO B NUpaMuay KOHyca siBnseTcs
pagnycoM OCHOBaHus, a SM — obpaasytoLent. MNMockonbky npsMas BO cogepxuT brccekTpucy
yrna npy BepiuvHe paBHOGEeApeHHOro TpeyronbHuka, T0 BO L AC. lMpsamaa OM Toxe
nepneHankynsipHa npamoin AC . lNoatomy npsmMbie BO n OM coBnagatoT. 3HauuT, Touku B, O
¥ M nexat Ha oaHon npamon. Us AABM (LM = 90°): AM = b - cosP.

U3 AAOM LM =90°, AA=§ :r=OM=AM-tg(§)=b-cosB-tg(§).

2 2
b-cosp - tg(g)
W3 AOMS (£0 =90°): = SM = 9M - .
cosy cosy

Haxoanm 60KoBYIO NOBEPXHOCTb BIMCAHHOTO KOHYCa:

codl) 5t ()

2
Seox = Trl = mb - cosP - tg(z) v = cosy .
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6. B wap c paguycom R BrvcaH NpsIMOYronbHLIA napannenenunes, AvaroHass KOToporo
obpasyeT ¢ meHbLUed BOoKoBOW rpaHbto yron o.. QuaroHanb OCHOBaHusi napannenenunena
obpasyeT ¢ 6onblLen CTOPOHOW OCHOBaHUS Yron 3. Bbl4McnvTb U3MepeHus napannenenunea.

PeuleHune.

LleHTDOM wapa, onUcaHHOro oKono MpPAMOYrofibHOro napannenenu-

neaa, SBNAETCA TOMKA nepeceyeHus ero auaroHanen — touka O.
YuuTbiBas, 4TO B MpsiMOYronbHoM napannenenuneae C,D, 1 (44,D D),

nonyyaem, 4to AD, — npoekums AC, Ha nnockoctb AA4,DD.

CnenosatensHa, no ycrnosuo, ZCyAD = .

Ecrm 44,D,D — MeHbluasa 6okosast rpaHb, TO AD — MeHbllas CTOPOHa OCHOBaHWS
(cooTBeTcTBEHHO AB — Bonbiuas). Toraa, no ycnoeuto, ZCAB = 3.

A3 npamoyronbHoro Tpeyronbhuka AC | D,: C\D| = AC, - sinat = 2R - sinoL.

Ho 4B = C,D; = 2R - sino.. Toraa U3 npsiMoyronbHoro Tpeyrofibinka ABC:

CB = AB-tgP = 2Rsina - tgf .
KsagpaT AuaroHanu npsiMoyronbHoro napannernenuneia paBeH CymMe KBafpaToB Tpex
ero usmepenun. CrneposatensHo, AC? = AB?+ BC?+ BB}. Otciopa

BB, = A/AC%—ABZ—BC2 = 2RJ1 - sin?0.— sinai - tg2P = 2R+ cos?o,— sinaL - tg2P.

OteeT: 2Rsina; 2Rsino 1gP; 2R cos?a— sina - tg2p.

7. HapucoBaTb NpaBunbHyI0 TPEYroNbHYI0 NPU3MY, ONMCaHHYIO OKOIO Wwapa.

B, 3 PeweHne.
Q CHavana HapucyeM OCHOBaHWe ONMMCaHHOW NPU3Mbl — TPEYTONbHUK
9 ABC, o6o3Haumm TouKy O,, B KOTOPOW NepecekaloTcst MeduaHbl

¢ 3TOro TpeyronbHuka (puc.1). Npeacrasum cebe, kakon JoMKHa OblTh
NpoeKkuma BNUCAHHOrO wWapa: 310 OyaeT Kpyr, KacaroLniics CTOPOH

A TpeyronbHuka ABC B ux cepeguHax. Hapucyem cooTBeTCTBYIOWINNA

Puc. 1 annunc. bonbwwy anameTp 3TOrO annunca JomkeH ObiTe paBeH

N :
’ % % BbicoTe onucaHHOIA npuambl. CTpoum nNpUBNN3UTENBHO Takon Xe
P Qﬁ’ BbICOTbI GoKOBble pebpa A4,, BB, n CC, . lycTb Touka O, — TO4Ka
5 % / . nepeceyenus meanan A4 B C; . Toukn O, n O; — NONKCh) BIUCaH-

Horo wapa. M3 cepeauHbl O otpeska 0,0, Kak U3 LeHTpa NpoBOAUM

A
Puc. 2 OKPY>KHOCTb AUAMETPOM, HEMHOrOo Bonblunm, Yem 0,0, . ITa OKpYyx-

HOCTb — OuepTaHue BNUCaHHOro B AaHHYH0 NpU3My Lwiapa. .
MOXHO HauuHaTb BbIMNONMHEHWE PWUCYHKA HE C OCHOBaHWsSi NMpu3Mbl, 8 C €€ ceveHus
NMOCKOCTLIO, KOTOPAas NPOXoauT Yepes cepeiMHbl 6okosbix pebep (puc.2).

Hapucyem nsobpaxeHne paBHOCTOPOHHEro TpeyronbHuka KPT. Bnviem B Hero snnunc
TaK, 4ToBbi OH Kacancs kaXaon CTOPOHbI TPEYronbHUKa B eé cepefimHe. MNyctb O — LeHTp
aroro annunca. lposenem yepes Touku K, P, T 1 O BepTUKarlbHble NPSMblE U OTIIOKUM
Ha HWXx oTpeskn K4 = K4, = PB = PB;, = TC = TC, = 00 = 00,, A\MHa Kaxpaoro u3
KOTOpbIX paBHa MnoNoBuHe AnuHbl bonbiuero auvametpa annunca. ABCA B, C, —
n3obpaxeHune NpaBUibHON NPU3MbI, ONUCAHHOW OKOMO Wapa ¢ ueHTpom O; O, n 0, —

nontocel 3Toro wapa. Paguycom, HemHoro 6onblunm, yem OO, , onuilem eé odepTaHue.
PucyHok roTtos. ¢
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lapbi u cchepbl, onncaHHbIe OKONO NUpaMua unm KOHycoB

8. B ocHOBaHUM NMpaMubl NEXUT TPEYTONbHUK C yrnamu o 1 B v nnowaaeo S . Bce 6okosble
pebpa nupamuabl o6pa3yloT ¢ eé BbICOTOW yron @. OnpenenuTs NOBEPXHOCTb cdepsl,
onncaHHOM OKOTO NupaMugpl. Beuucnutb, ecnn S = 36 oM, o = 60°, B = 30°, @ = 45°.

T

PeweHne.
Myctb SABC — paHHas nupamupa, S, - = S, ZLCAB = a,
ZABC = B. TlpoBegem BbicOTY SO nupamugbl. Toraa
ZASO = ZBSO = ZCSO = ¢.[yctb O; — UeHTp cdepbl, onucaH-
HOW OKOMo Nupamuasl. Nnowanb NOBEPXHOCTU CEPbI BbIYUCNAETCS
no dopmyne Sgy = 47R?, rge R = 0,5 — eé& paauyc. Mokaxem,

4YTO UEHTP caiepsbl NeXnT Ha npsmon SO .

MpamoyronbHble TpeyronbHukn ASO, BSO, CSO vMetoT obwnii kateT SO 1 paBHble OCTpble
yrnbl. [loatoMy AASO = ABSO = ACSO, otkyaa cnepnyert, Y10 O4 = OB = OC, TO ecTb
TouKa O SIBNSIETCS LIEHTPOM OKPYXXHOCTM, ONMUCAHHOW OKOMO TpeyronbHka 4B C . MockonbKy
0,4 = OB = 0,C = R, TO NPOEKUUN HaKINOHHbIX 0,4, O1B n O,C Ha nnockocTe ABC
paBHbl MeXdy CoBoW. JTO O3Ha4aeT, uTo NPOoeKuus Toukn O, Ha nnockocTe ABC

paBHoyaaneHa oT Todek 4, B u C, To eCTb 3TON npoekuuen asnsetcs Todka O . [ockoneky
npoexuusamn Todek S - O Ha nnockoCTb 4B C aBnsieTcs ogHa uTaxe Touka O, 10 0, € SO.

Tak KaK pacCTOsiHUAS OT TOUKK O, [0 KOHLIOB peGep nupamuabl paBHbl Mexay coBow, TO LIEHTp

cdhepbl, ONUCAHHON OKOMO 3afaHHOW MUpamuibl, SBRSETCS TOYKOM nepeceqeHust Npsmow, ||
cofepxaliein BbICOTY nNMpamMuibl, C MIOCKOCTbIO, KOTOpas NepneHguKynapHa ogHoMy
13 HOKOBbIX pebep U NPOXOAUT Yepes3 ero cepeauHy.

Myctb R = 0,C = x. N3 Toukn O, npoBeaem nepneHavkynsap O,N K pebpy SB.
N3 AOSN:SN= 0,5 cos® = x - cos®. [Mockoneky O,S = OB, 170 SN = NB,

n noatomy SB = 2SN = 2x - cos¢Q. ‘

N3 ASOB (£LO =90°): OB =SB - sin® =2x- cos@ - sin® = x - sin2@.

Mo cnencTeuio M3 TeopeMbl CUHYCOB ANA TpeyronibHuka ABC:

AC BC

= = —— =2.0B = 2x-5in2@; AC=2x-s5in2¢ - sinP; BC = 2x - sin2¢ - sinc..
sinf  sina

Toraa § = Syypc = 5AC- BCsin(180°—a—B) =

= % - 2x - 8in2Q - sinP - 2x - sin2@ - sino. - sin(co + B)= 2x25in?2¢Q - sinc - sinf - sin(oc+ B),

S
25in?2¢Q - sina. - sinf - sin(o + B) '

0Tky.ua x2 =

2nS

CnepoBartensHo, S, = 4nR? = 4mx? = .
' sin22Q - sina. - sinf - sin(o.+ B)

2nS
sin2@ - sinc. - sinf - sin(o.+ )

OTBer:
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Llapbl, BNucaHHble B NnupaMuabl U KOHYCbI

9. B npaBuIbHON TpeyronbHoOW nupamuze BbicoTa pasHa H, a G0KOBble rPaHW HakKNOHEHb!

K NNIOCKOCTU OCHOBaHMA nop yrinom o. OnpeaenvTe o6bem Wwapa, BNMcaHHOTO B faHHYH0
nupamuay.

S PeweHwne.

Mycte SABC — padHana npasunbHaa nupamuga (puc. 1), BelcoTa

SO = H. W3 BepwunHbl S npoBeaemM nepnenankynsap SN K CTOpoHe

BC. Mo Teopeme o Tpex nepneHaukynspax, ON L SN. [loatomy

ZSNO  ABNSieTCS  NUHEWHbIM  yIMoM  [BYrpaHHoro  yrna,
A C obpasoBaHHoro nnockoctamm SBC wn ABC, W, N0 YCNOBUIO,
Puc. 1 4SNO = o.. [ycTb O; — ueHTp BnucaHHoro wapa. O6bvem wapa

Hangem no copmyrne V = gnR3, roe R — eé paguyc.

lMokaxxem cHavana, 4To Touka O, NEeXUT Ha BbicoTe Npamhabl. [Ana
K aTOro NpoBeaemM u3 Toukn O, nepneHaukynap O,K K pebpy BC u

A C nepnexaukynapbl O,L n O M krpaHsam ABC v SBC (puc. 2).

Puc. 2 Takkak O,K L BC, 70 LK L BC u MK 1 BC. W3 T0ro, 4To pe6po BC

nepneHauKynapHo MK, O,K v LK, cnegyeT, uto Toukn O, M, K, L npuHagnexaT ogHou

rnockocTtu. Mo NOCTPOEHUIO, TOYKU L U M ABNSOTCA TOYKaMKU KacaHna BNnucaHHOro wapa

KrpaHsM ABC v SBC: O\L = O\M = R. Touka O, paBHoyAaneHa oT CTOpoH yrna MKL,

M NO3TOMY NeXuT Ha ero buccektpuce. o ycnosuio 3agaun, LMKL = a. [losTomy

ZOKL = %. N3 AOKL: LK = Ochtg%C = Rctg%, TO €CTb PACCTOAAHME OT TOYKM L 00

o
CTOpOHb! BC paBHO Rctgé- . AHaNoOMM4YHO MOXXHO NoKa3aTb, YTO PacCTOsIHWE OT TOYKK L A0

o _
CTOPOH AB n AC TOXe paBHO Rctgz. MoaTomy To4Ka L ABMSIETCS LEHTPOM OKPYXHOCTH,

BNWCAHHOW B TPEYronbHUK ABC. CnenosartensHo, To4kM L n O coBnagatoT. Mockonbky

NPoEeKLUaAMU TOYEK S #© Ol Ha NINOCKOCTbL OCHOBAHUA ABNSAETCA OAHa U Ta Xe Touka O, To

0,€ SO, a vMeHHO: O, SBNSETCA TOYKOW NEpeceveHWst BbICOTbl NUpamMuapl C

BuccexkTpucon yrna MKL .

BepHemcs k pucyHky 1. M3 ckasaHHoro cneayert, 4to 0,0 = R u ZO\NO =%‘.

U3 ASON (£LO = 90°): ON = H - ctga.

W3 AO,ON(ZO = 90°): R=0,0 = ON - ctgZO,NO = H- ctgo.- fg%‘.

CneposarenbHo, V = §nR3 = §NH3-Ctg3oc~tg3%c.

OrBeT: §RH3 ctgda - tg3%c.




10. O6pasytolias KoHyca HakrnoHeHa K NNoCKOCTU OCHOBaHMA Nog yrioM . Onpegenutb
06bem KoHyca, ecnu paavyc onnMcaHHOro OKOSo Hero Lwapa paBeH R.

S PeleHne.
Ha pucyHke nsobpaxeHo oceBOe cevyeHMEe KoHyca U wapa,

SO — BbicoTa, S4 = SB — obpasywuwne KoHyca, LSBA = J3,
O, — UeHTp onucaHHoro wapa, O;S = R. B paBHo6eapeHHOM
TpeyronbHuke ASB UEHTP O ONUCAHHON OKPYXHOCTU NEXWT Ha

NpaAMON, coaepxauien BoicoTy SO . 3 A4BS no cneacTBuio, u3

AB

TEOpeMbl CWHYCOB, MONy4Ynm: = 2R; AB = 2R -sin(180°-2B) = 2Rsin2P.

sinZS

OB = %AB = R-sin2P; SO = OB -tgP = R-sin2P-tgf = 2R - sin?f. O6BLEM KOHyca:

V= %n-OBzSO = %n - (Rsin2B)22Rsin?pB = %nR3sinzB - sin?2.

OrtserT: %nR3sin2 B - sin?2f3.

11. ObpasyioLias KOHyca HakinoHeHa K NnoCcKOCTU OCHOBaHMA nog yrnom o.. Onpeaenutb
o6bem KoHyca, ecriv paavyc BNMCaHHOIO B HETO LWapa paBeH 7 . Bblumcnutb, ecrim r = 6 ¢,
o = 60°.

$ PelweHue.
Ha pucyHke n3obpaxeHO oceBoe cevyeHMe KOHyca U wapa,

SO — BbIcoTa, S4 = SB — obpaasylouime KoHyca, £SB4 = f3,
O, — UeHTp BnucaHHoro wapa. B pasHobeapeHHOM TpeyronbHuke
ASB ueHTp O; BNUCaHHOW OKPYXHOCTM NEXUT Ha BbicoTe SO.
Mockoneky 0,0 L AB, TO O — ToYKa KacaHua BMUCAHHOTO Lapa K
OCHOBaHMU1IO KOHYyca.

Mo ycnoeuio, 0,0 = r. LIeHTPOM OKPYXHOCTHW, BNWUCAHHOW B TPEYromnbHUK, SBNSeTcs

o

TOuKa nepecevexns ero buccekrpuc. Moatomy, £0,40 = o

U3 A40,0 (LO = 90°): R = 04 =010-ctg%° = r-ctg%‘.

T T T I IT T T I T T I T I T I T IIIIITTIITTTITIITTIIIITTIL I

1 N3 A4S0 (£LO = 90°): H=S80 = A0 -1go, = r-ctg%-tgoc.
O6beM koHyca: V= l11:R2H = -l-n-(rctgg)z . r-ctgg tgo = lnr3ctg3 <. tgo.
3 3 2 2 3 2
OrteerT: l1tr3ctg3g tgol.
3 2
T
ki

I T T IT.IT T T
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12. B npaBUnbHYIO 4eTbIPEXyrofibHyld nupamwnay, CTOpoHa OCHOBaHUS KOTOPOW a WU

ABYFPaHHbIA Yros npyu ocHoBaHuu o, BNMcaH uvnuHap. Hangure obbem uununapa, ecnu

BbICOTA UnnuHAapa pasHa paanycy OCHOBaHUA.

PeuweHrue.

Mycte SABCD — npasunbHasa 4eTbipexyronbHas nupamuna;

AB = BC = CD = AD = a, TO4YKa S npoekTupyetrcsti B LUEHTp

¢ ocHoBanua. MNMpoeeageM SK L BC, torga OK L BC n ZOKS = «.

Mo ycnosuio 3apauu, BbICOTa UMMMHApa paBHa paauycy ero

A B ‘OCHOBaHus, noatomy OMK, 0, — kBagpart, 1 Anst HaXOXAeHUs

TOYkM K, KacaHus BepxXHero OCHOBaHuA uunuHapa c anodemont OK 6uccektpuca

npsaMoro yrna KOS: KM = OK, = r = H.V = nr’H = nr3.

Wa nopiobust TpeyronbHitkos OSK 1 O,SK, nonyumm: 9.%, _ 50,
i P 125 IOV oK T S0+
0,K, = r; OK = 2.3 AOSK: SO = Stga. Toraa SO, = SO-00, = Siga—r.
;—Ztg(x——r gtgq
MopcTaBuB 3TV 3Ha4eHWs! B NPONOpuMIo, nofyumm: = = =——  Otciopa » = 2.
‘ a a
. 5 ithC g0

YuutbiBas, uto 1g45° =1 wn tgd5°+iga = M, npeablaytiee paBeHCTBO
cos45° - cosa. |

aﬁsinoc /‘f’

/

npumeTBua. r = —4m@m@™m M @ X | /
P A 45in(45° + Q) /

na32.2sinda. _ madJ2sinda

O6bem BnMcaHHOTO uunuHapa V = qrd =

64sin3(45°+ )  32sin3(45°+ Q)

na3 . 2sinda

OTBeT: .
32sin3(45° + o)

13. B unnuHgp, 60koBan MoOBEpPXHOCTb KOTOPOro paBHa S, BNMcaHa npaBuUnbHas

nAaTUyronbHasa nupamMmuga Tak, YTo eé oCHoBaHue BMNMCcaHO B OCHOBaHue uunuHapa,

a BepLinHa feXuT B NIOCKOCTU APYroro OCHOBaHUs LuMHAPA. Bbiuncnunte o6vem

nupamuabl, 3Has, YTo eé 6okoBble rpaHyn HaknoHeHbl K OCHOBaHMIO Noa yrinom o.

PelueHune.

CrpouMm wusobpaxeHue uyunuHapa, a TaK Xe BrMNUCAHHOTO B €ro

HWKHEe OCHOBaHWe NPaBUIbLHOro NATUYronbHuka ABCDF . Hanom-

HUM, YTO AaunaroHanih npasunbHOIO NATUYIONbHUKa nNapannenbHbl

ero npotueonexauum CTOpoHam, a OTHOoLWleHWe MNONOBUHbI Ana-

MeTpa, KOHel KOTOporo B3AT B KadecTBe OAHOW BepWVHbI
ApasUnNbHOro MATUYroNbHUKa, [0 OTpe3Ka, O6pa3OBaHHO|'O 3TON

BEPLLUMHOW W TOYKOW MNepeceyeHus AvameTpa C AuarcHanblo,

napannensHoW NPoTMBONEXallen CTOpoHe, ABnsAeTcs
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. ., . 10
BESIMYNHON NOCTOAHHOU WU paBHO 7 MN w CE — conpshkeHHble guameTpbl,

CO:CP =10:7 n BD||MN || AF . NockonbKy Nnupamuaa npasunbHas, To eé BeplunHa
L coaepxuTcsa B LeHTpe BepxHero ocHoBaHua. [posegem anodemy LK rpanu BLA,

Torna ZOKL = o.. V = %QH. Mo ycnosuiw, 2nRH = S, rae R — pagnyc oCHOBaHuUs

uMnuHapa, H — BbIcOoTa U uunuHgpa, u nupamuasl. U3 ALOK: H = LO = OKiga.

N3 ABOA: LZAOB = ‘165& = 72°,a LAOK = %AAOB = 36°. Torga V3 NPSAMOYroNbLHOro
TpeyronbHuka AOK, rge OA = R, OK = Rcos36°, noatomy H = Rcos36°tga.

5 .

Haiigem R w3 paBeHcTBa 2mRH = §:S = 27R - Rcos36°tga = 2MR%cos36°tga.

S
Otciopa R = [———-———
A 27 cos36°tgo.

Torpa V = %QH = %-§R2sin72°-Rcos36°tgoc = §R3sin72°cos36°tgoc =

= ésin72°cos36°tgoc( /—So—) = §Sin720A/ S = _5_Sm36o /S cos36 .
6 2mcos36°tga, 6 873 cos36°tgo. 3 8 1g01
3 o ‘
OtseT: ¥ = 25in36° /‘-S:-—CL%-.
3 8ndtgal

TPEHWPOBOUYHBIE YMPAXXHEHVS

1. BbicoTta uunuiapa 10 cm, B HEro BnucaHa TpeyrornbHas nupamnaa, CTOpoHbl OCHOBaHUSA
koTopon 12 cm, 16 cm, 20 cMm. Hantu:

a) pagmyc OCHOBaHUA LMNUHAPa;

6) o6em nupaMuabi.

2. OcHoBaHMeM NpAMON NMPU3Mb! SBRsieTCs paBHOOeApPEHHbIA TPEYroNbHUK C YyrioM B npu
BepLumHe. [lnaroHanb 60K0BOM rpaHK, cogepatlieil OCHOBaHue 3TOro TpeyronbHuKa, paBHa
a W HaKoHeHa K NNOCKOCTW OCHOoBaHuA rnog yrnom o.. Onpegenuts 60KOBYIO NOBEPXHOCTb
LUMNMHAPA, ONMCAHHOrO OKOMO NPU3Mbl.

3. OcHoBaHMeM NPAMON NPU3Mbi ABASETCA NMPAMOYIOfbHbLIA TPEYrONbHUK C OCTPbIM YoM 3.
OvaroHanb 60KOBONM rpaHu, cogepxallien npunexawmm K aTomy yrny Kkarert, pasHa b
W HakroHeHa K Ni0CKOCTU OCHOBaHMA nod yrnom o. Onpegenutb o6vem unnuHgpa,

OMNUCaHHOTO OKOMNO AaHHOW nNupamuabl.
4. B 0CHOBaHWUW NPAMOWA NPU3MbI NEXUT NPAMOYrofibHUK, AnaroHarne KoToporo obpasyeT

c 6okoBoOW cTopoHom yron y. [lnaroHans 60KOBONM rpaHn NpusMbl, coaepxallen MeHbLLY
CTOPOHY NpPsIMOYronbHWKa, paBHa d ¥ 06pasyeT C NNOCKOCTbIO OCHOBaHWS Yron o.
OnpegennTtb 6OKOBYH NOBEPXHOCTbL LMNUHAPA, OMUCAHHOIO OKOMO AAHHOW NPU3MbI.

5. OcHoBaHMeM npsiMOM Npu3Mbi, BOKOBasi NMOBEPXHOCTL KOTOPOW paBHa S, aABnseTcs
NPAMOYFONbHBIA TPEYrOMbHUK C OCTPbIM yrMoM o.. OnpeaennTs GOKOBYIO MOBEPXHOCTb
ONMMCaHHOrO OKOMO NPU3Mb! LUUNuHApa.

6. OcHoBaHueMm npsMON MNpuUsMbl, OObEM KOTOpOW V, sBNAETCA NPSIMOYIONbHbIV
TPEeyronbHUK, OCTpbIA yron kotoporo paseH o. Onpeaenuts o6bem ONMCaHHOIO OKOMO
nNpU3Mbl LUNnHapa. ' '
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7. OcHoBaHve nNpsMOW MNpU3Mbl — NPAMOYrOfIbHUK C YINIOM o Mexay AuaroHansmu.
[wvaronanb NPU3Mbl HaKMoHeHa K MIOCKOCTU OCHOBaHWS NoA Yrriom B. Hantn obbem
UMNMHAPAa, ONUCAHHOrO OKOMO 3TOW MpY3MbI, NMOWAaAb OCHOBaHUA KOTOpPOW paBHa S.
Bbluvcnuts ana S = 3./3, a = 60°, B = 30°.

8. OcHoBaHue npsiMoi Npusmbl — pomb co CTOPOHOM a 1 yrnom f3, KoTopbld oGpasyeT
aTa cTopoHa ¢ 6onblwen anaroHanbto pomba. MeHblias anaroHans Npu3Mbl obpasyer
C NMNOCKOCTLIO OCHOBaHuA yron o.. Onpeaenutb 06beM LnnHapa, BIMCaHHOIO B 9Ty NPU3MY.
9. OcHoBaHvie NPAMON NPU3Mbl — paBHOOEAPEHHBIN TPEYroNbHWUK C OCTPLIM YriioM 3 Npu Bep-
wuHe. unaroHarnb rpaHn, npoxoasiuen vYepes 60OKOBYIO CTOPOHY TpeyrofibHUKa, paBHa a

1 HaKIMOHEeHa K ocHoBaHwio nog yrnom o. OnpegenuTtb GOKOBYIO NOBEPXHOCTL LIMMMHAPA,
BMMUCAHHOIO B JaHHYIO NpU3Mmy.

10. B uunuHgp BrnmcaHa TpeyronbHas npuama, a B Npu3Mmy BnNucaH umnuHap. Hantu
OTHOLWeHVe 06bEeMOB LUNMHAPOB.

11. B npaBunbHyi0 TpeyronbHyl0 Npu3aMy BMMCaH LUNMHAP, @ B UUNWHAP BMvcaHa
npasunbHas TpeyronsHaa npusma. Hantu oTHoWeHWe 06BEMOB NMPU3M.

12. B ocHOBaHWM NPsIMOIA NPU3MbI NEXUT pomB, NnoLaab KOTOpOro pasHa S v Tynow yron|

paseH B. [uaroHans 60KOBOM rpaHn Npuambl 0OpasyeT ¢ NNoLiaablo OCHOBaHUS Yron o.
Onpeaenutb GOKOBYIO NOBEPXHOCTL LMMMHAPA, BMIMCAHHOIO B JaHHYI0 Npu3My. Bbl4McnunT,
_{ecrm S = 36 cM* oo = 60°, B = 120°.

13. OcHoBaHue nupamuabl — pasrobeipeHHbIn TPeyronbHUK ¢ 60KOBOW CTOPOHONU b
1 OCTpbIM yrrom 3 npu BeplimHe. Bce 6okoBbie pebpa nupamuibl HakIIOHEHbI K NIOCKOCTH
OCHoBaHwWs nofa yrinoM o.. OnpeaenuTs GOKOBYHO NOBEPXHOCTL KOHYCA, B KOTOPbIA BrincaHa
aTa nupamupaa. Belumenute npyn b = 30 oM, o = 60°, f = 60°.

14. OcHoBaHWe nupamuibl — paBHOGEAPEHHbIN TPEYronbHUK C OCTPLIM YIMOM o Mpw
BepluuHe. Bce GokoBble pebpa Nupamuabl HAKMOHEHb! K NMIIOCKOCTY OCHOBAHWA Nof Yriom
B. Haitn o6bemM koHyca, ONMMCaAHHOrO OKOMO Nupamuabl, €criv Mnolaib €€ OCHOBaHWUS

paBHa S. Bbruuciuts npn S = 9./3, o = 60°, B = 30°.

15. OcHoBaHMeM nupamuabl sBNsieTca pasHobokas Tpaneumss ¢ OCTPbLIM YINoOM O.
Awvaronanbe Tpaneuum nepneHaukynspHa 6okosoi ctopoHe. Bee 6okosble pebpa nupamubl

I 1]

o6pasytoT ¢ ee BbicoTON yron f3. PaccTosiHne 0T OCHOBAHUS BbICOTb! NMpaMugbl 40 6okoBOM|

CTOPOHbI Tpaneuun paeBHo b. OnpedenuTb GOKOBYIO MOBEPXHOCTb KOHYCa, OMUCAHHOro
OKOMO AaHHOW Nupamuabl.
16. B ocHOBaHWMM NMpamMuabl NEXUT OCTPOYrosbHLIA TpeyronbHuK. Bce 6okoBble pebpa nupa-

mMyAabl 06pasyloT ¢ NnowaaLlo 0CHOBaHUS yron y. PaccTosiHne OT OCHOBaHWA BbICOTbI NUpa-
MWAOb! A0 OQHOM U3 CTOPOH OCHOBAHVISA PaBHO [, a Yrnbl, MPUNexaluue K 3TON CTOPOHE, paBHsI
o 1 . OnpegennTb GOKOBYIO NOBEPXHOCTL KOHYCA, ONMCaHHOFO OKOMO AaHHOW Nnpamuabl.

17. B ocHOBaHMKM NUpamubl NEXUT NPAMOYrONnbHUK, AnaroHarnbs koToporo obpasyeT ¢ 60onb-| |

LLewn ctopoHou yron o.. Bce 6okoBble pebpa nupaMuabl HakIOHEHbI K MNOCKOCTU OCHOBAaHWS
nog yrriom y. OTpe3ok, CoeanHsAWnn cepeanHy 6onblueln CTOPOHbI NPSIMOYTrofibHUKA
C OCHOBaHMEM BbICOTbl nNupamuibl, paseH a. OnpegenuTtb 06bEM KOHyca, ONMUMCaHHOro
OKONO AaHHOW nupamMmnapl.

18. OcHoBsaHveMm nupamungbl ABNAETCA paBHOOEAPEHHbLIN TPEYrONbHUK C OCHOBAHUEM a U
yrriom o npu eepiumHe. Bee 6okoBble pebpa nupamumabl 06pasytoT C NIOCKOCTLIO OCHOBaHUS
yron . OnpeaenuTb BOKOBYIO NOBEPXHOCTb KOHYCA, ONMCAHHOIO OKOSI0 AaHHOW NpaMumzb.
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19. OcHoBaHWeM nNupamMuab! ABASETCH NPSAMOYIONbHbLIN TPEYTONbHUK C KATETOM a W npune-

XallUM K HeMy oCcTpbIM Yrnom o.. Bece GokoBble pebpa nupamuasl 06pasytoT ¢ nnouiansto

ocHoBaHus yron y. Onpenennte o6bemM KoHyca, ONnMcaHHOro OKONO AaHHOW nupamuib.
20. Anochema NpaBuNbHOW WeCTUYTroNbHOW NupaMuabi paBHa a, a ABYrpaHHbiA yron npu
CTOpoHe OcHOBaHusi — o.. Hantu obvem n 60KkOBYIO NOBEPXHOCTb BMWCAHHOIO KOHycCa.
Boiuucnintb ansia = 4, o = 60°.

21. B nupamugy, oCHOBaHMEM KOTOPOU SiBNSeTCs paBHobokas TpaneLms C TynbiM yriom 3,
BrnvcaH KoHyc. Bce aByrpaHHble yrfibl NpyU OCHOBAHWWU NupamMuabl pasHbl y. PacctosHue
OT OCHOBaHUS BbICOTbl NMUpamMwuibl OO BepwuHbl [AaHHOro yrra Tpaneuuv paBHO a.
Onpepenvtb GOKOBYIO NOBEPXHOCTbL KOHYCA.

22. OcHoBaHueM nupamMmnibl ABNAETCH NMPAMOYTrOfbHbIA TPEYrONbHUK C TMNOTEHY30M ¢
n octpbim yrnom . Bce pgsyrpaHHble Yrnbl npM OCHOBaHWM nupamuabl pasHbl 7.
Onpegenntb 06beM KOHYCa, BNUCAHHOrO B AaHHY0 nupamMugy.

23. B TpeyronbHoOM nupamuae Bce AByrpaHHble Yrnbl NPU OCHOBAHWUU PaBHbI Y . Paccmmme
OT OCHOBaHUS BbICOTbI MMpaMuAabl [0 BEPLUWHBI OAHOTO U3 YITIOB OCHOBAHWSA paBHO d, a ABa
APpYrMX yrna ocHoBaHus paBHbl o W . OnpegenuTb GOKOBYIO MOBEPXHOCTb KOHYCa,
BMMWCAHHOTO B JaHHYI0 nnpamuay.

24. B ocHOBaHMW nNupaMuabl nexvuTt poMd ¢ ocTpbiM yrnom o. Bce AByrpaHHble yribl npu
OCHOBaHuUN Nupamuibl pasHbl y. OTpe3ok, COeQUHSAOLWMIA OCHOBaAHUE BbICOTLI NUpaMuab!
C CepefuHOi CTOpPOoHLI pomba, paseH b. OnpeaennTs 06bEM KOHyca, BNMCAHHOIO B AaHHYHO

niupamuay. :
25. Hantu paguyc cdepsbl, OnucaHHON OKOMNO NPAMOYrofibHOro napannenenunena ¢ name-

peHuamu a, b, ¢ (puc. 1). i
26. Hantn pagnyc cpepbl, ONUCaHHON OKONO NPAMOM NMPU3Mbl, BbICOTa KOTOPOW paBHa c,

a OCHOBaHuNEM ABNSETCA NPAMOYrONbHbIA TPEYronbHUK C kKateTamn a u b (puc. 2).
27. Hantn paguyc cdepbl, OnMcaHHOM OKOMO TPeyronbHON nupamuabl, Tpu pedbpa KoTopo

nonapHo NepnexHauKynsipHbl U UMEKOT ANuHbl a, b, ¢ (puc. 3).
\_

Puc. 1 Puc. 2 Puc. 3

28. Okono npaBumbHOW YEeTbIPexXyronbHON NpusMbl onucaHa cdepa. Paguyc cdepb,

T

npoBeneHHbIA K BeplunHe Nnpuamsi, obpasyeT ¢ ee 6okosbim pebpom yron y. Onpeaenutb

noBEPXHOCTb cdrepsbl, ecnu bokosoe pebpo Npuambl paBHO «a .

29. Paguyc wapa paseH R . HaliTu nnotiagb AvaroHansHOro ceyeHust BMCaHHoro B Lwiap Kyba.

30. Oxkono npaBunNbHOW YETbIPEXYrofbHOW nNupamuabl onucaH Lwap. bokosoe pe6po

nupamuabl 0bpasyer C NIOCKOCTLI0 OCHOBaHus yron y. Beicota nupamunbl pasHa H.
Onpenenutb o6bem wapa.

31. Okorno npasunbHON TPEYTroNbHOM NMpaMuabl onucad Lwap. BelicoTa nupamugs! pasHa A

n obpasyeT ¢ GokoBbiM pebpom yron y. Onpeaenute 06beM iapa.
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32. B ocHoBaHUM NupamMugbl NexuT pasHobeapeHHbIN TPeyronbHUK C yrnom 3 npwv- Bep-
wuHe. Bce Gokosble pebpa NMpaMuabl HAKNOHEHbI K MIIOCKOCTU OCHOBaHUSA MOA YITIOM .
Onpepenutb 06beM Nupamuabl, €Cnu paauyc onNMCaHHOro OKOMO Hee Wapa paseH R.

33. B ocHoBaHuu nupamuapl NEXUT NPSMOYronbHbIA TPEYrofbHUK C OCTPbIM Yriiom .. Bee
Bokosble pebpa nupamunabl HAaKMOHEHbI K NNIOCKOCTM OCHOBaHUs nofd yrnom y. Onpegenuts
obbem nupamugsl, ecnu pagumyc ONMCaAHHOTO OKOSO Hee Wapa paBeH R.

34. B wap BnucaHa npasBunbHasi YeTbipexyrofibHas nvpamuaa, CTOpOHa OCHOBaHUA
KoTopor paBHa a. OnpedenviTb NOBEPXHOCTb Liapa, ecnu Gokosoe pebpo nupamunab
HaKNoOHEHO K OCHOBaHWIO MOA YrIoM @ .

35. B wap BnucaHa npaeunbHas TpeyronbHas nMpamuaa, BbICOTa KOTOpPOW pasHa R.
Onpepenutb 06bem wapa, ecnu 6okoBoe pebpo nupamuabl HAKNOHEHO K OCHOBaHWIO
nog yrnom 3.

36. B npaBunbHOW TpeyronbHon nupamuge 6okoBas rpaHb HakioHeHa K OCHOBaHWIO noj
yrnom @. Onpegenutb nnowans GOKOBOW NMOBEPXHOCTU NUpaMuabl, ecnv paguyc wapa,
BMUCaHHOro B NMpamMuay, paseH r.

37. O6pasyouian KoHyca HaknoHeHa K NiToCKOCTM OCHOBaHMS nog yrrnom y. PaccrosHue
OT BEpLMHbI KOHyCa A0 UEeHTpa BMAMCAHHOrO B Hero wapa pasHo 4. Onpegenutb
nnowanb 6OKOBON NOBEPXHOCTN KOHYCA.

38. KoHyc BnncaH B Lwap, paguyc Kotopown paBeH R . Hantu nnowagb 60koBOM MOBEPXHOCTU
KOHycCa, eCrv yron rnpun BeplinHe ero 0CeBoro ceyeHmst paBeH «o.

39. BbicoTa KOoHyca paBHa paguycy R ero ocHosaHus. .Paguyc wapa € LUEHTPOM,

: R
coBnaparwLlunM € LIEHTPOM OCHOBaHWUA [AaHHOro KOHyCa, TOXe paBeH R. Ha pacCToAHUN 5

OT BepLUMHbI KOHYCa NnpoBeAeHa NNOCKOCTb, NapannesibHasi ero OCHoBaHuo. Hantv nnowaab
YacTu ceyeHus, 3aKnoyeHHoNn Mexay 60KOBOI NOBEPXHOCTLIO KOHYCa 1 MOBEPXHOCTLIO Lapa.
40. Okono wapa onucaH unuHap. HanTn oTHOWEHNS UX NoOBEpXHOCTeN 1 06bEMOB.

41. B wap snucaH uunuHap, paamyc OCHOBaHMS KOTOPOro OTHOCUTCA K BbICOTE KaKk m : n.
OnpepernuTb NOMHY NOBEPXHOCTL 3TOrO LUMMNHAPA, €Criv NOBEPXHOCTL Wapa pasHa S.
42. Boicota KOoHyca H, obpasywouwas /. OnpegenuTb paauyc onnMcaHHoro wapa.

43. Pagnyc wapa 5 cm. B wap BnncaH KOHyC, pagunyc ero oCHOBaHus 4 cM. HanTtu BbICOTy
KOHyca. ‘

44. Paguyc wapa 2 M. B Hero BnuncaH paBHOCTOPOHHWI KOHYC. HaiTi nonHyto NOBEPXHOCTb
1 obbeM KoHyca. ‘ ’

45. B KOHyC C pagnycoM OocHoBaHust r 1 obpasytouwent / BnvcaH wap. Onpegenvtb ONUHY
NMHUK, NO KOTOPOW NMOBEPXHOCTDb Lapa KacaeTcst GOKOBON NMOBEPXHOCTU KOHYCa.

46. Okono wapa C paguMycoMm r onucaH KoHyc, Gonblumni yron mexay obpasyrowumm
koToporo npsiMoin. OnpeaenuTb NOJHYK NOBEPXHOCTb KOHYCA.

47. BbicoTa koHyca 20 M, obpasywowas 25 M. Hantn pagumyc BNMCaHHOro nomylapus,
OCHOBaHWE KOTOPOro NEeXUT Ha OCHOBaHWW KOHYycCa.
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CAMOCTOATEJNIbHAA PABOTA C-4-1

Tema. KomBuHauua npmsmbl U uUNMHApa

B-l

7 6annoB

9 6annos

B uvnuHop BnNucaHa npaBunbHas Tpe-
yrornibHasi npusama, CTOpPOHa OCHOBaHUA
KOTOpOW paBHa 6 cM, a BbicoTa 8 cm. Hantu
ANVHY OKPY>XHOCTU OCHOBaHWA umMnvHapa.

B umnuHap BnucaHa npaeusibHan YeTbipex-
yronsHas npu3mMa, CTOPOHA OCHOBaHWSA
koTopo# 4 cMm, a BbicoTa 7 cMm. Hawntu
nnowaas 0CHOBaHMA Lununapa.

B-lll 11 6annoB

B-lV 12 6annoB

Pebpo kyGa paBHo a. HanTu nnowapb
OCEeBOro ceveHus onucaHHoOro uunuHapa.

Mnowanb 0CeBOro CeHMenns LunuHapa pasxa
16 cM. Hantn 6okoByto NOBEPXHOCTL BrUCaH-
HOW NpaBWNbHOM LLECTUYTONBHON NPU3MBI,

CAMOCTOATEIIbHAA PABOTA C-4-2

Tema. Kom6uHauua KoHyca n nupamuabl

B-l 7 6annos

B-ll 9 6annos

O6pasytoLlan koHyca pasHa 13 cM. B KOHyC
BNMUCaHa nupamuaa, OCHOBaHMEM KOTOPOW
CNYXXUT NPAMOYTrONbHbLIA  TPEYronbHUK C
kaTeTamm 6 cM n 8 cM. Hawtu BbICOTY
nMpamuael.

O6pasylowiast kKOHyca paBHa 4 CM U Hakno-
HeHa K NJIOCKOCTW OCHOBaHUA Nog Yrnom
60°. Hait 60OKOBYI NOBEPXHOCTL BNUCAH-
HOW NpaBunbHOW TPEYronbHOWN nupamuabl.

B-lll 11 6annoB

B-lV 12 6annoB

B kOHyC, paguyc ocHoBaHus KOTOpOro R,
BNMcaHa npaBuibHas 4YeTblpexyronsHas
nupamuga. Hantu: a) BbICOTY KOHycCa,

6) o6bem nupamuabl.

CTopoHa 0CHOBaHUsI NPaBUbHON TPeyronb-
HOW nupamuabl paBHa a, Bokosoe pebpo
HaKrMoHEHO K MSIOCKOCTM OCHOBaHMA noa
yrnom o.. Hantn o6bem 1 60koByO NoBEpPX-
HOCTb OMUCaHHOro koHyca. Beiuncnuts ans
a= 6,0 = 60°.




KOHTPOJIbHAA

PABOTA K-4-1

Tema. KomGuHaumm reomeTpr4ecKkux Tern

B-l 7 6annoB

B-ll 9 6annoB

1. OcHoBaHve NpPsSIMON NPU3Mbl — pPaBHO-
6eapeHHbI NPSMOYTOSbHbIA TPEYrONbHUK.
Haitu paguyc ocHOBaHus uunuHapa, onu-
CaHHOro OKONO NpPU3Mbl, €CNM BbICOTA
npusmbl 5 cMm, a eé HokoBas NOBEPXHOCTb

paBHa 10 cM’.

1. B uvnuugp BnucaHa npasunbHas Tpe-
yrofibHas npuM3Ma, CTOpOHa OCHOBaHUA
KOTOpOM paBHa a, a 6okoBoe pebpo — b.
Hantn nnowaap 6okoBOW NOBEPXHOCTH
UunuMHapa v ero o6bLém. '

2. CTopoHa OCHOBaHMSA NpaBUITbHONM LLECTYU-
YronbHOW nupamuabl paBHa 2a, [OBYrpax-
HbI Yron nNpu ocHoBaHWW paeeH 60° . Hantu:
a) o6beM nvpamuabl; 6) 0bpasyoLLyHo KoHyca.

2. Pebpo npaBmnnbHOro TeTpaagpa pasHo 6 cm.
Haritn: a) obvém Tetpasgpa; 6) paauyc
OCHOBaHWS OMMCAHHOIO KOHyCa.

B-lli 11 6annoB

B-lV 12 6annoB

1. B npaBunbHY10 WECTUYTONbHY Npusmy
BNMCaH umnuHap. Hantv nnowaab 6okoBon
MOBEPXHOCTU UMNuHapa u ero obbvEM, ecnn

CTOpOHa OCHOBaHUAt NpuU3sMbl 2a, a eé
6okoBsoe pebpo /.

1. OCHOBaHVIEeM MPSIMON NPU3Mbl ABNSIETCS
pasHoOoOkasi Tpaneunss ¢ OCTPbIM YrNoMm o.
Owaronanb Tpaneuun sBnsietca Ouccek-
Tpucon octporo yrna. QuaroHans 60koBoWn
rpaHu, copepxatiend BGOKOBYIO CTOPOHY
Tpaneuuy, paBHa / u obpasyeT c nnoc-
KOCTblO OCHOBaHWA yron y. Bbmucnutb
06BbEM uUMnNUHApPaA, ONWUCAHHOIO  OKOSOo
OaHHOMN NPU3MBI.

2. OKono KoHyca ornucaHa TpeyronbHas nu-
pamuga, OCHOBaHWEM KOTOPOW SsIBRsieTCs
paBHOGedpeHHbI  NPAMOYrosbHbLIVI - Tpe-
YronbHuK. BeicoTa nupamuabl paBHa 5 om,
6okoBas noBepxHocTb — 10 Om°. Hantu
paanyc OCHOBaHMA KOHyca.

2. [laH KOHyC, OCeBblM Ce4YeHUEeM KOTOpPOro
ABNAETCA PaBHOCTOPOHHWUA TPEYronbHUK.
B KoHyc BnucaH wap paavyca R. Hanty
06bEM JaHHOro KOHyca.

3. Beicota unnuHapa paBHa paauycy R ero
OCHOBaHuA. Paguyc wWwapa ¢ UEHTPOM,
COBMajawwmM C LUEHTPOM OfHOro us
OCHOBaHW uunuHapa, Toxe paseH R. Ha

2
npoBefeHa napannensHas emy niocKoCTb.
Hantyn nnowanb 4actu cedeHusi, 3aknio-
YeHHON wmexay OO0KOBOW MOBEPXHOCTLIO
LMIIMHOpa ¥ NOBEPXHOCTLIO LWapa.

paccToaHuu OT OCHOBaHMA UUnNUHApa

3. B nonywapuve ¢ paguycom R BnucaH

i

unnuHap, BbiCOTa KOTOpPOro paBHa

Hartu o6bvém aToro unnunapa.




CTPAHWUYKA ABUTYPUEHTA
MpsAMble 1 NNOCKOCTM B NPOCTPaHCTBe
.El.eneHue OTpe3Ka B 3alaHHOM OTHOLWLeHUn
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1. Mycte 4,, B, — napannesnbHble NPOEeKUMN Ha NOCKOCTb 0L KOHLOB 4, B 3a4aHHOro

oTpeska, a C; — npoekuus Touku C, fiensien 0Tpe3ok 4B B OTHOLWEHWUN m © n, CHUATas OT

Touku 4 . Beipasum gnuHy otpeska CC, vepes3 AnuHbl A4, = a, BB, = b nuucna m, n.

PaccMOTpUM Criyyaid, Kora Toukn A4 U B neat fo ofiHy CTOPOHY OT MNIOCKOCTM ¢ 1

a>b.Mposenem BK || 4,B, Ao nepeceyeHuns ¢ npambimn 44, n CC, B Toukax K n M

COOTBETCTBEHHO (MpU a < b 3Ty NpsAMyLo NpoBoaunuy Obl Yepea Touky 4 ). Toraa us

nopobusa TpeyronbHMKoB CBM U ABK: CM = AK - (CB:AB) = (a-b)- L

m+n

an+bm

Moatomy CC, = CM+ MC, = (a—b)~;l—n:l—1+b == *)

MycTb Tenepb TOYKU A U B niexaTt No pasHble CTOPOHbI OT naockocTn o . lNepeHecem

. —>
0Tpe3oK AB Ha BexTop BB, . O6o3Ha4um vepes D n E obpasbl Touek 4 u C.

Torna AD = CE = BB, = b,’ DA, = A4, + DA = a+b,aT0ou4ka E fennuT oTpe3ok DB, B

oTHoWeHWn m:n . N3 nonobua TpeyronbHnkos B,CE, u B 4,D:

n

(a+b)n
EC, = —— D4, = (—+-3— . [ToaToMy B 3aBUCUMOCTM OT TOFO, NO OAHY WNK NO pas-Hble
n m

CTOPOHbI OT MMOCKOCTK o. nexaT Toukn C n E, umeem: CC, = +EC, FEC.

B oboux cnyvasix: CC, =

**k
m+n m+n ( )

(a+b)n b‘ _ lan—bm|

3HaunTenbHo BbicTpee chopmynbl (*) U (**) MOXHO NONYYUTL M3 KOOPAUHATHBLIX dop-

Myn ,ﬂeﬂeHMﬂ oTpeska B 3ajaHHOM OTHOLWEHUN. Ecnu KOOpOUHaTHYHO NMOCKOCTb Oxy

CUCTEMbI KoopanHaT Oxyz COBMECTUTb C NMOCKOCTBLIO O, TO ANUHbI A4, = a U BB, = b

B3ATbl€ C OHUM U TEM XK€ 3HAKOM, ECNU TOYKU 4 , B nexar no ogHy CTOPOHY OT NITIOCKOCTH

O, YU C NPOTUBONOSOXHLIMW 3HAKaMu, — €Cin No pasHble CTOPOHLI, 6y,El,)’T yﬂpOﬂOle,MOHaﬂbel

annnukaram z, U z, Touek A U B cooTBeTcTBeHHO. [ToatoMy chopmynsl (*) u (**) ctaHo-

BATCA NPOCTLIMU CNEACTBUAMU U3BECTHON HOpMYIb

nzy, t+mz,

m+n




2. /13 TouKM NpocTpaHcTBa 40 BEPLUMH paBHOGepeHHOro TpeyronbHuKa ¢ ocHoBaHnem 24 om
nposefeHbl paBHble 0TPE3ku 4NUHON 25 OM. PaccTosiHue OT JaHHOW TOYKM [0 MMOCKOCTH
TpeyronbHuka pasHo 20 dM. BelMMCinTL Nnowanb TpeyrornbHUKa, ofHa CToOpoHa KOToporo
coBnafaeT C OCHOBaHWEM JaHHOIO TPEYronbHMUKa, NPOTUBOSEXaLLan BepLinHa NpuHaanexuT
npoTUBOnexXallemMy nposegeHHOMY OTPesKy, a NNOCKOCTb NepreHanKynspHa 3ToMy OTPE3KY.

l

Pelienne.

Mycts ABC — AaHHbI TpeyronbHuk, AB = AC, BC = 24 om,
P —3apaHHan Touka, P4 = PB = PC = 25 Om; PO — nepneH-
AUKYNAap K nnockoctn ABC, PO = 20 OM; K — Takas ToYKa
npsmon PA , 410 (KBC) L PA . Heobxoammo BuIMUCAUTL NnoLanib
TpeyronbHuka KB C' . /3 paBeHCTBa NPAMOYIOfbHbIX TPEYronbHKU-
kKoB POA, POB, POC (yrfbl npy BepwinHe O y HUX NpAMbIE, Tak
kak PO L (4BC)) cnenyeT paBeHCTBO oTpeskos O4, OB, OC, 10 eCTb
O — UEHTP OKPY>XHOCTWU, ONUCaHHOW OKORO TpeyronbHuka ABC.

U3 APOA (£0 = 90°): 04 = JPA2-PO? = J252-202 = 15 m.
Ob6osHaumm M = AO N BC. Torna AM — megunaHa nebicotas A4ABC,a PM —B APBC.

Moatomy BM = %BC = 12 OM, a u3 AOMB (LM = 90°, OB = OA = 15 om):

OM = JOB2-MB2? = J152-122 = 9 (dm). CrienosatenbHO, B 3aBUCMMOCTY OT PasMeLLieHUs]

TOYKM O NO OTHOLWEHUIO K AABC umeem: AM = AO + OM = 24 OM wnu

AM = AO-0OM = 6 dm.

Toyka M aAsnAeTcs OCHOBaHWEM BbiCOTbl KM B TpeyronbHuke KBC . [leAcTBUTESIbHO, TaK

Kak BC LAM,BC L PM,T0 BC L (PMA) w, cneposatensHo, BC L KM . CpaBHuBas

nnowaau TpeyronbHuka PMA , onpepeneHHble AByMS criocobamu, nonyymMm paBeHCTBO:

PO-AM _ 20-24

KM P4 = PO -AM,oTkyna KM = P4 - 25

KM = 228 = 4.8 (0m).MooToMY S, 15 = SBC- KM = BM-KM = 12-19,2 = 230,4 (0P
25 ’ AKBC 3 ’ ’

Mnn Syepc = 12-4,8 = 57,6 (Om2).

= 19,2 (OM) nnu

T T T

I

Oreert: 230,4 dm? unu 57,6 om2.

3. bonbliee ocHoBaHue 1 GokoBas CTOpoHa paBHOOOKONM Tpaneunn COOTBETCTBEHHO paBHbI
50 ¢cM 1 25 cm. 13 HeKOTOPO TOUKX NPOCTPAHCTBA K MIOCKOCTW Tpaneumn v k ee Gonbluemy
OCHOBaHWIO npoBefeHbl ABa nepnenaukynspa. OcHoBaHWeM NepBOro nepneHaukynspa
ABNAETCA BEPLUNHA TYNOoro yrna tpaneuuu. inmHa BTOporo nepneHankynsapa u pacctosHue ot
Hero 10 MeHbLLEro OCHOBaHWA TpaneLun COOTBETCTBEHHO paBHbl 25 cM 1 12 cm. Bblumenuts
nnowagb Tpaneuuu.

[ ]

PeweHne.
Mycts B Tpanewm ABCD: ABI|CD, AD = BC = 25 ¢cM, DC = 50 cm.
MycTe P — AaHHas Touka; PA L (ABC), PELDC (Ee DC), PE = 25
cM, a N — OCHOBaHUWe NepneHauKynsapa, onyLeHHOro U3 Todku 4 Ha
B npsmyio PE. Mo TeopeMe o Tpex neprnexavkynsapax, AE L DC,
n, nockoneky AB || DC, 10 AE L AB. Kpome Toro, AB L PA, Tak Kak
c PAL1(4ABC). ‘

[

I T ]

L
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CneposatensHo, AB'L (PAE), otkyna AB L AN. Takum obpasom, AN — obuuii nepneH-
Avkynsap npameix AB v PE . o ycnoswuio 3agaun, AN = 12 cm.

OTpesok AN SBMSETCS BbICOTON NMPSIMOYTOfBLHOIO TpeyronbHvka PA E , NPoBEeAEHHOW 13 BEPLUMHD!
npsiMoro yrna. Moatomy, obo3Hauns NE = x cMm (Torpa PN = PE-NE = 25— x CM), UMEEM:

PN-NE = AN?; (25—-x)-x = 122; x2-25x+ 144 = 0; x, = 16, x, = 9.

U3 AANE (LN = 90°): AE = JANZ+ NEZ = J122+ 162 = 20 (cM) unu

AE = m = 15 (cm). B nepsom cnyuae us AAED (LE = 90°):

DE = m = m = 15 (cm), 1, Takum obpasom, 4B = DC~2DE = 20 cm.
Bo sTOopom cnyvae DE = m = 20 (eM)u AB = 10 cm. B nepBom cnyyae ans

T Pt et 1

|

RROWBRN TPANSLMA MMEEM: S 15 = (4B +DC)- AE = 220+ 50)- 20 = 700 (a1, a
CD 2 2

BO BTOPOM — S pcpy = 450 oM.

OteeT: 700 cm? unm 450 cm?.

MHororpaHHuku. Tena BpalleHus

4. Okono wapa onucaHa npsmMas npuama, OCHoBaHWEM KOTOpOI sBnsieTcst poMB,
BonbLuas anaroHarns Npu3Mbl 06pa3syeT ¢ NI0CKOCTLIO OCHOBaHUS Yrosl, paBHbii o . Haiitu
OCTpbIi yron pomba.

Pewenue. B
1

MockonbKy B yCnoBuv 3a4a4yn BoQbLe HeT OTpeska, TO Ans peLleHus y \ > G
9TOWN 3aa4v BBeAEeM HEU3BECTHLIN oTpe3ok. Hanpumep, Ryapa = %- 1 : ‘- /1
Kak nssecTtHo, guameTp wiapa, BnncaHHoro B Npuamy, aBnseTcs Bir"\
BbICOTONW 3TON NPU3Mbl, HO, MO YCNOBUI, AaHHas nNpusma SRS C
ABCDAB,C D, — npsmas, cnegosatensHo, ee BbICOTON byaeT 4 D

6okosoe pebpo, To ecTb CC| = Hop = d

ocTpble, TO Gonblueit AuaroHanso npusMbl 6yaet AC, . Mokaxem aTo. U3

= 2x. Ecnu B pom6e ABCD yrnbl A n C —

wapa

. MPSIMOYTOMBHOTO TPEYToNbHUKA ACC, : AC, = JCC3+AC? = «/ng.+AC2. (1)

1| 3 npsimoyroneHoro TpeyronsHuka B,BD: B,D = JBB%+BD2 = A/H%p_ +BD2. (2)
1t Ecnmyron 4 —octpbiii yron poMBa, 1o AC — bonbluas auaroHans pomba AC > BD . Toraa,
|| cpaBhuBas dopmynel (1) 1 (2), nonyvaem, 4to npu AC>BD AC,>B,D, T0 ecTb

|AC1 — 6onbwan gnaroHans NpuamMsl. Torga, no ycrnosuio, ZCAC = o (y4auTbiBas, 4TO

AC — npoekuust AC| Ha NNOCKOCTbL OCHOBAHUS).

13 npamoyronbHoro TpeyronsHuka AC,C: AC = CC, - ctga = 2xciga..

Paguyc wapa, BNUCaHHOTO B NpAMyo NPUsMy, paBeH paguycy okpyXHOCTH,
BMUCaHHOW B OCHOBaHUE NPU3Mbl. HO AuaMeTp OKPY>XXHOCTU, BNUCaHHOM B poMB, ABnsieTcs
BblCOTOM pomba, 3HauuT, CK = 2x(CK L AD).

B C M3 npsimoyroneHoro TpeyronbHuka ACK :

. CK 2x
A = — ——————— T . = ]
- % sin ZCAK T tgo.. Torga LCAK = arcsin(iga), Tak
K

_A D
[ :

KaK avaroHans pomba sBnseTcs GUCCEKTPUCON ero yrros, UMEeeM:

ZBAD = 2LCAK = 2arcsin(tga.).

-4
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5. B npaBunbHoOM TpeyronbHo nupamuae AByrpaHHbIn yron npu 6okosom pebpe paseH f . Ornpe-

JenvTb 00bem NpaMuzbl, €CIv pacCTosIHWE OT OCHOBaHWS €€ BbiCOTbI A0 HOKOBOM rpaHn paBHoO g .

Petuenne.
MycTb B npasunbHOM TpeyronbHon nupammuae SABC: SO —
BbicOTa, SM — anodema rpaHn SAB, (ABK) L SC,rae K —
C TouKka npsimont SC, ON LSM (Ne SM). Torga ON L (SAB) wu,

no ycnosuio 3anaun, ON = g, ZAKB = .

Mycts ZSMO = . Us AMNO: MO = Zng N3 ASOM

H = S0 = MO tga =~ —L— . Vis AOMB: MB = MO - ctg30° = 239 . 45 = 234
cos Q. sina. sina,
2 2 3
Soen -_-QABZ:[}L.I.Zq =3‘/§q V= ISocn Hz_.:/g‘J___
: 4 4 sin2a  sinfa 3 sin*oLcos o
Haitnem sinto. - coso.. U3 ASOM: SM = MO _ q

coso.  sino.cosol’

2 2
W3 ASMB: SB = JSM2+ MB? = +39° _ gNlt3costa g

sm2 o cos2 o sino sinoLcos o

Vs AKMB: BK = M8 = f3q . Nockonbky Sxgp = Sasae:
sing sinocsing

2
T0: AB-SM = 5C- BK; 23¢ g _ gl+3cos?a _Jfq

Sino.  Sino.coso. sina.cos o .. B’
sinQusinz

2sin§ = J1+3cos?a; cos?a = -1-(4sin2l2§— 1);

3

sinfacoso. = (1 — cos?Q)cosa = (l—isin2§+;) cos o= -cosZﬁ — 4sm26 1.

3772 2 /3

943
2B / 9B
4 cos 5 4dsin 7 1

CneposarenbHo, V =

lpumeyarue. [IByrpaHHbLIA Yron o nNpy 0CHOBaHWW NMpamugbl MOXHO 661510 Bbl HalNTX No
APYroi Teopeme KOCUHYCOB Asist TPEXTPaHHOro yrna ¢ BeplumHon C:
cosP = —cosa - cosoL+ sinQ. - sin® - cos60°.

6. B npaBunbHON YeTbIpeXyrofibHON NupaMuae AByrpaHHbIi yron npu 6okosom pebpe
paBeH o.. BbiMucnnTe Nnowwazs 0CHoOBaHWS NMpaMuabl, €CNU BbiCOTa NUpamuibl paBHa H .

PeweHue.
MycTe SABCD— npaBunbHas nupamuaa. Toraa ABCD — ocHOBaHue
nupamugbl v KBagpar, a OCHOBaHWe BbiCOTbI COBNAAaeT C LLIEHTPOM 3TOro
KBagparta, Touka O — TouKa nepeceveHusi amaroHanen ksagparta ABCD,
To SO — BbICOTa NUpamuasbl, U, rMo ycrosuo, SO = H-. lNoctpoum
NUHeRHbIN yron AsyrpaHHoro yrna npu 6okosom pebpe SC.
Ero yao6HO CTPOUTb Tak: B rppann SBC nposeaem BM 1 SC v coeguHum 4
o6pa3osaBLyIOCs TOYKY M € Toukon D. ACMD = ACMB (BC = CD Kak CTOPOHb!
KBagpata, MC —obwasn, LDCM = £ZBCM KaKk NNnockne Yrmbl paBHbiX OOKOBbLIX rpaHei).

138

1]

|

|

|




N I T O IO

|

3 paBeHCcTBa TPEYroNbHUKOB UMeeM: DM = MB WZCMD = ZCMB = 90°, T0 eCTb

DM L SC. YuuTbiBas, 4YTO no nNocTpoenunio BM L SC, nmeeMm, YTo LBMD — NUHENHDbIN

yron AByrpaHHoro yrna npu 6okoBom pedpe SC, To ecTb ZBMD =

Coepnunnm Touky M ¢ Toukon O . lMockornbky O — cepeauHa awaroHanu BD, 1o MO ~

MeavaHa paBHobegpeHHOoro TpeyronbHuka BMD 1, cnepgosartenbHo, MO ~ BbicoTa 1

1

BuccekTpuca TpeyrosnibHuka BMD (torna ZDMO = EADMB = %). (BMD) 1 SC,

3HaunT, OM L SC. INockonbky faHHbIA yron ZBMD 1 faHHblin OTpe3oK SO «He

obbeanHAITCA» B O4NH TPeYronbHUK, TO BBEAEeM HEW3BECTHbINA OTPE3OK.

Mycte 4B = BC = CD = AD = x.Toraa OD = OC = :BD = xﬁ

2
W3 AODM (LMOD = 90°): OM = ODctg%‘ = )i;—/zctgz.
N3 AOMC (LOMC = 90°): ocC? - [ l—ctg 5
ina cocTaBneHns ypaBHeHus uenornbayem nofo6ue NPAMOYIoNbHbIX TPEYroNbHUKOB
SOC v OMC. Torpa — 50 _ 9¢ TO €CTb 2H = X 2 “/é

OM ~ MC’ o
xﬁ'Cth 2x fl—ctg 3

HJ2- fl —ctgzg

OTcopa x =

ctg%c

7. B ocHOBaHMM YEeTbIPEXYFONLHOW NUpamMuabl NexuT pomb ¢ TyneiM yrnom B . Bece 6oko-

Bble rpaHn nmpamMmubl HaKNnoHeHb! K NJIOCKOCTN OCHOBaHWA nog yrnom ¢ . Onpe,qenmb

MNOJSTHYIO NOBEPXHOCTL NMpaMinibl, eCnn pacCcTodHue OT ULeHTPpa BNMCaHHOro wapa o Bep-

LVHbBI TMpaMUab! pasHo d.

—., 3afjave Bce BOKOBble rpaHu nMupaMuisl OAUHAKOBO HaKMOHEHbI 1
| K NNOCKOCTM OCHOBaHWUs,, # K CaMOMy OCHOBaHuto).Ecnu BepuwmHa nupamuab
| NPOEKTUPYETCH B LLEHTP BMUCAHHON B OCHOBAHWE OKPYXXHOCTH, TO LEHTP BNMCAHHOrO Liapa

PeweHue.

Mycte SABCD — paHHasa nupamupa. SO — ee Boicota (ABCD — pomb). B ycrnosuu

3afauu ckasaHo, YTo Bce BOKOBble rpaHu nMpaMmnabl OAUHAKOBO HaKIOHEHbI K MIIOCKOCTH

OCHOBaHWsi (@ He K OCHOBaHMIO!) NUpaMufbl, NOSTOMY BEPLIMHA NPOEKTUPYETCA B TOUKY,

paBHOYAANEHHY0 OT NPSMbIX, COAepXaLUMX CTOPOHbLI pomba.

Takasi Touka eQUHCTBEHHAR (. M. T., PaBHOYAANIEHHBIX OT rapanmnenb-

HbIX NpAMbIX AB un CD, — 3710 npamas «, napannenbHas 3Tum

NPSAMbIM U Npoxoasiuasn nocpeguHe Mexay HUMU. AHanorm4Ho

r. M. T., paBHOyAaneHHbIX OT napanmnenbHbiX NpsiMbix BC vt AD , — 3T0

npaman b, napannenbHas 3TUM NPSIMbIM U NPoOXoasiLLas nocpeauHe

Mexay Humn. Ho aBe npsiMbie a 1 b MOryT nepeceyscs ToSbko

B OOHOW TOuKe. 3HAuWUT, CyllecTByeT TOMbKO ofHa Touka O —

pasHoynaneHHasa OT NPAMbIX, coepXaulnxX CTOPOHbI p0M6a) — 9TO TOHKa nepeceveHust

avaroHanen pomba, TO eCTb LeHTP OKPYXHOCTH, BNUCAHHOW B pOME (hakTuyeckn B aTon

Haxo4uTCcsA Ha 8bICOTe NpaMibl 8 TOHKE NepecevYeHnA BbiCOThI C 6MCC€KTpVICOﬂ AINHENHOrO

yrna AsyrpaHHoro yrna npmn oCHosBaHuN.




MocTpoum nuHerHbIN yron, Hanpumep, npy pebpe 4B: OM L AB, Torga SM L AB (no
Teopeme o Tpex nepneHaunkynsapax). CnegosarenbHo, LSMO — NNHERHbIA 1, N0 YCNOBUIO,
LSMO = ¢.

MNposegem buccekrpucy MO, yrna SMO (LOMO, = %’). 01'— TOYKa nepeceveHus

BucceKTpuCh! € BLICOTON SO — LEHTpP BNMCaHHoro wapa, a 00, — paguyc BNMCaHHOro
wapa. Mo ycnosuio, SO, = d.

MockonbKy AaHHbIM OTPEe30K d «He 06beanHAETCS» C AaHHbIMK yrnamu B uav ¢ B
OfINH TPEeYronbHWK, TO BBEAEM HEN3BECTHbIN OTPE30K, Hanpumep, OO0, = x. YTobb!

COCTaBWUTb YpaBHEHUE, Bblpa3nm oTpesok SO, = d vepes x.

W3 npsimoyronbHoro TpeyroneHuka MO, 0 (L0,0M = 90°): oM = 00|ctg§ = xctg%p.
W3 npsimoyronbHoro TpeyronbHuka SOM: SO = OM - tgo = xctg%ptg(p.
Torpa SO, = SO-00,,70€eCTb d = xctg%)tg(p—x. Otcopa x = S R
xctg%tg(p -1
dctg%
CnepoBaresnbHo, OM = xctgg = .
ctg%) -tgo—1

Ons onpenenexus nnoLyanm 60KoBOIi MOBEPXHOCTU UCMONb3YEM TO, UTO BCe GOKoBbIE ||

rpaHy 4aHHOW NpamMmnabl HaKMOHEHb! NoZ OAHUM YoM @ K ocHoBaHwuto (1) nupamugbi.

Soch.
Torga Sgo = cos® U Sios. = Seox. T Socn. =

SOCH. +
cosQ

YToBbl HAUTU NAOLLaAL OCHOBaHUS, paccMmoTpum
BbIHECEHHbIN PUCYHOK OCHOBaHusA. Ecnun ZABC = B, 10
ZBAD = 180°—p (tak kak ABCD — pomb). [Mpoeeaem
DK 1 AB.

OCH.

Torpa DK = 20M (gnameTp BNUCAHHOW OKPYXXHOCTM A 0
ABNAETCH BbICOTON pomba) 1 U3 NPAMOYronNbHOro TpeyronbHuka AKD:
DK 20M 20M _ 40M?
AD = = . .= . = = .
Sin(180°—PB) _ sinP CnepoBarensHo, S, -= AB - KD sinP sinp
1 40M?( 1
Tor, = —+1)| = +
Aa S, S°°“-(cos(p 1) sinP (cos(p 1), W, noacTaenss sHadeHne OM,
4d2ctg2§ 1
nonyvaem: = +1].
onyyaem: S .. (cos(p l)

2
| (ctg2 S 1gQ— 1) sinf
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8. Paguyc wapa 15 cm. OnpenenuTe nnouiagb 4acTn ee NoBepxHOCTU, KoTopasi BUAHa u3

TOYKM, Nexalleit Ha paccTosiHnm 25 cm OT ueHTpa wapa.

— PeteHune.

— N3 TouKM S MBICIEHHO NPOBEAEM yuYU, KacaTenbHbIe K AaHHOMY S

wapy.Touku kacaHnsa ByayT nexars Ha OKPYXKHOCTU C LEHTPOM O, A

paguyca O,4 . OTa OKPYXHOCTb AeNUT NOBEPXHOCTh Lapa Ha ABe

—| YyacTn. HeobxoamMmMo HanTu Nnowanb MeHbLUIEN YacTu.

— Paguyc wapa OA n3BeCTeH, HYXHO ofpeaenutb BbICOTy MO,

MeHbLlero cdaepmquKoro CerMeHTa. I"Ipﬂmoyroanble TpeyronbHUKU

00,4 n OAS nopobHbl, Tak KaK yron npy sepwimHe O y HUX o0Lwmi.

—{|Moatomy 0,0 : 04 = 04 : OS v 0,0 : 15 = 15:25, otkyaa 0,0 = 9,

| MO, = OM~-00, = 15-9 = 6. 3HauuT, uckomas nnowaab Q = 2n-15-6 = 1807.

—| OTBeT: 1807 cM2.

9. B npaBunbHOM YeTbipexyronbHOM nupaMuie paccTosiHue OT CepeamnHbl BbICOTbI

—{l nMpamuabl 0o GokoBow rpaHun pasHo d. Onpepenutb paguyc OCHOBaHMSA U 06pasyioLLyto
—|| BMucaxHoro B npamuay KoHyca, ecnv ero obpasyoLas HakNoHeHa K NIockocTy

—|| OCHOBaHUA Noa yriom o.

PeweHue.
Ecnu koHyc BrnvcaH B nupamuay, TO X BEPLMHbLI COBMNaaatoT, a
OCHOBaHMWe KOHyca BNcaHo B OCHOBaHWe nupamuabl. Toroa

coBnagarwT UX BbICOThI, TO eCTb SO — BbICOTa NUpamMuabl u KOHycCa.

Y106kl N306pasuTb paccTosHe OT cepefivHbl BbICOThI NMpamMuabi
(Toukn M) no bokosow rpanu (Hanpumep, 4o SDC), BCOMHUM, YTO

NNOCKOCTb NIMHENHOro yrna nepneHauKynsapHa KaXaom rpann
AsyrpaHHoro yrna. [osToMy nocTpoum cCTaHAapTHbIA NUHERHBIW Yo

AByrpaHHoro yrna npv pe6pe DC: nposoaum OT L DC v coeauHsiem

- ToukM S u T. o Teopeme o Tpex nepneHaukynspax, ST L DC. Torga ZSTO — nUHenHbIN

~ yron gyrpaHHoro yria npu pebpe DC. Ho Torga (STO) L (SDC) . Nposegem B NIoCKOCTH

" STO MK L ST.Torna MK L (SDC), 1O ecTb MK — paccrosiHue OT cepeuHbl BbICOThI A0
:” Bokoson rpaun SDC, 3HauuT, MK = d.

- Takkak OT L DC, 1o OT — paguyc BNucaHHOW B OCHOBaHWe NMpaMnibl OKpYXHOCTU
- utorga ST — obpasywouwas koHyca, a OT — ee NpoeKuns Ha NITOCKOCTb OCHOBAaHWS,
~ TO ecTb LSTO — 370 yros HakrnoHa obpasyoLLen KOHyca K NIIOCKOCTU OCHOBaHUSA |

_ (4STO = o). Toraa £SMK = £STO =

MK d

coso.  cosol

- N3 npamoyroneHoro TpeyronbHuka SMK: SM =

2d

B Touka M — cepeanna SO, cnepoBatenbHo SO = 2SM =

cosoL’
K] npﬂmoyroanoro TpeyronbHUka SOT Haxo4uM paanyc OCHOBaHWUS koHyca (OT) u
2d SO 2d
6 0] koHyca (ST). OT = SO -ctgo, = ——; ST = = )
j oopasylouyio yca (ST): e sino’ S sinot  sinQ.- cosoL




10. B ocHoBaHuu nupamuibl NeXuT paBHOOEOpEHHbIN TPEYronibHWK C yriom o npu
ocHoBaHun. Bce 6okoBble pebpa nNupamMuabl HAKNOHEHbl K MMOCKOCTY OCHOBAHWSA Nop,
yrnom B. OnpegenunTb BbICOTY NMpamMuabl U NNowaab ee OCHOBaHUA, ecnu paguyc Lapa,
ONUCaHHOro OKONO Hee, paBeH R.

PeiueHve. ‘
Myctb SABC — pgaHHas nupamuga n SO — ee Bbicota. bokosble pebpa nupamuabi

HaKMOHEHbl K MIOCKOCTU OCHOBaHuA .nog yrnom [, nNosTomy BeplinHa nupamugbl
NPOEKTUPYETCA B LIEHTP OKPY>XHOCTU, ONUCAHHOM OKONO OCHoBaHuA. CrnefosaTtenbHo,

O — UEHTP OKPYXHOCTW, OnnUcaHHOW okono AABC (AB = AC; 4B = ZC = o). UeHTp
ONUCaHHOro LWapa NeXxuT Ha BbICOTe nupamMuibl N Ha ee NPOoAOIMKEeHUWU, TO eCcTb Ha
npsimon SO B TOYKE nepeceveHuss npamont SO C cepefuHHbIM NepneHaukynspomM K

6okosomy pebpy. Hanpumep, B nnockoctn 4SO nposenem KO, L A4S, rae K — cepeaunHa
AS, Torga O, — UeHTp onucaHHoro wapa, a SO, — paauyc wapa.

Tak kak npoekumen pebpa S4 Ha NNOCKOCTb OCHOBaHUS sBnseTcs 40, To LSAO —
yron HaknoHa pe6pa S4 k nnockoctu ABC, To ecTb £SAO = . Ho Torpa
£SO K = 90° - ZKSO, = £LSA0 = B.

N3 npamoyronbHoro TpeyronbHuka SKO, SK = SO, - sinf3 = Rsinf3, Torga
SO = 28K = 2Rsinf3.

M3 npamMoyronsbHoro TpeyrofibHuka SAQ BbICOTa NUpamMuibl
SO = SA - sinp = 2Rsin*B; AO = SA - cosP = 2RsinPcosP = Rsin2fP.

Tak kak A0 — paguyc OKpYXHOCTWU, ONUCAHHOW OKONO TpeyronbHuka ABC, T0 U3

AC
2sind

b

dopmynbl Ansa paguyca onMcaHHON OKPY)XXHOCTU Hakaem CTOpOHY AC: A0 =

torga AC = 240 - sino. = 2Rsin2Psina.
Halgem nnowanb oCHOBaHWUA Mo dopmyne:
1

Saapc = EAC-AB - sinZCAB = %(2Rsin2ﬂsin0{.)2sin(180°—206) =

= 2R25in?2Bsin* aisin2o..

Mpumeyvarue. B 3aBUCUMOCTU OT BENMUUMHLI yrna o MONOXEHWE TOUKM O — LeHTpa
ONWCaHHOW OKOMO TpeyronibHuka ABC OKPYXXHOCTU — MOXET BbITb pasnmyHbIM:

1) npun 45° < <90° TpeyronbHUK ABC — OCTPOYrofnbHbIN, U ToYka O HaxoauTcs
BHYTPW TpEYronbHuKa;

TouKOW M, roe M — cepepunHa BC); »

3) npu 0<a<45° LCAB - Tynow, crnegosaternbHO, Todyka O neXuT BHE
TpeyronbHuka ABC (Ha npogormkeHun AM).

AHanoru4Ho, B 3aBUCMMOCTM OT BENUYMHLI yrna f nosioXeHue ueHTpa onucaHHou
OKPY)XHOCTU Liapa — ToUKM O — Takke MOXeT BbiTb PasnuyHbIM:

1) Ha BbicoTe SO nupamugb! (ecnn 45° < <90°);

2) coBnagaTtb € Toqkon O (ecnun B = 45°);

3) Ha npogomkeHnn BbICOTbl SO 3a ocHoBaHme (ecnm 0 < B <45° )

2) npu o = 45° ZCAB = 90° 1 Touka O nexuT Ha cepeguHe BC (coBnagaeTt c| |
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MocKONbKY BO3MOXHbI Nto6ble KoMOMHaUUN 3Ha4YeHUn o 1 3, TO BCEro K 3Tol 3agade

MOXXHO RNOCTPOUTL 9 pPas3nnyHbIX PUCYHKOB.

B

||

©

Puc.8 Puc.10

Ecnv mbl 3aX0TUM B NPoLEecce pelleHnsl 3ToM 3ajaqm UCNoNb3oBaTh (OUKCUPOBaAHHOE

S N

nonoxexve Touek O, u O (Hanpumep, NCnosb3oBaTb, Y4To SO = SO, + 00, ), TO HYXHO

6yneT aTO peuleHne KOpPPEKTUPOBATL ANA KaXaoro u3 9 cnyyaes pacnonoXeHnus Touek

O v O, . B cBsi3n ¢ 3TUM, peLlas 3apaym Ha ONUCaHHbIA LWap (Kak v 33241 Ha OMUCAHHYIO

| OKPYKHOCTB), LIeN1ecoobpasHO UCMOMNb30BaTL TOMLKO Takue (POPMYribl M COOTHOLUEHUS,

' KOTOpble crpaBeanuBbl 4rist BCEX KOHKPETHBIX 3HauYeHU YrmoB u CTOPOH paccMarpusa-
eMbix uryp. 34ecb UCNONb30BaHbl UMEHHO Takue akThbl: 4N pagnyca onmcaHHoM OKONo

a
OCHOBAHUSA OKPYXXHOCTU (hopMyny R = Seime CriPaBeanByio Ana no6oro TpeyronbHuKa v

AN onpefesieHns NnonoXeHns TOHKn 01, — 0buymn nogxod K HaxoxXxgeHuto NofoXxeHus

'WeHTpa wapa, onMcaHHoro okono rbon nupamuabl.

HangeHHoe peLleHne MOXHO UCTOoNb3oBaTh NPY MbbIX 3HaYeHusax o 1 B.

lMpumedaHue. Pelwas aTy 3agady, MOXHO Bbino He PrKCUpoBaTbL NONOXKEHWEe LeHTpa

wapa C NOMOLLbIO CEPeaUHHOro nepneHaukynspa k 6okosoMy pebpy S4, a OOMONHWTL

BbicoTy SO nupamuibl 4O AvameTpa wapa. B atom cnyvae Havano pelieHvs 3agaum

MoxeT ObiTb TakuM: «Ecnu Bce Gokosbie pebpa nupamuabl OOMHAKOBO HAKMOHEHb! K

ANOCKOCTN OCHOBaHWgd, TO BepLIMHa npamMuibl. NPOEKTUPYETCHA B LIEHTP OKPYXHOCTH,

MCaHHOW OKOMNO OCHOBAaHUA Nupamuibl». Ho B aTOM criyuae UEHTP OMUCAHHOrO wapa

UT Ha BbICOTE nupamuabl UNM Ha ee npoformkeHun. lpogormkum BblcOTy SO

pamuibl 3a OCHOBaHWe 40 NepeceyeHnst ¢ lWwapom B Touke S, (puc. 10.). Tak kak ueHTp

pa NexuT Ha npamon SS;, To S, ~ auMameTp Lwapa, To ecTb SS; = 2R. CoeanHum

Ky S| C TOYKOA 4 1 pacCMOTPUM CeyeHune Lwapa nrockocTeo 450.




Cexylas niockoCTb NPOXOAUT Yepes UEeHTP Lwapa, noaToMy B CeYEHUn S
NOonyvuM Kpyr, paauyc KOToporo paseH paauycy wapa, B KOTopbli Bnu-

caH TpeyronbHuk (puc. 11). BnincanHbi yron S4.S, onvpaeTcs Ha gnameTp,
cnefosaTesfnbHO, OH NPsIMON (LSAS; = 90°). Toraa B
LAS|S = 90° - LASS, = £LSAO = B. V3 npAMOYrosibHOro Tpeyronb- 4
HuKa SAS,: SA = S§S, - sinfB = 2Rsinf. JanbHenwee peiueHne nos-. 5
HOCTbIO COBNafaeT C NPUBEAEHHBLIM Bbile peLleHNEM. Puc.11

0

11. B ocHoBaHuu H‘MpaMVI,D,bI nexuT paBHobeapeHHbIN TPEYIronbHUK C YITIOM ¢ NPU BepLUnHe.
[Be paBHbie 6OKOBbIE rpaHun nMpaMuabl nepneHauKynspHbl K NIIOCKOCTU Ero OCHOBaHUS,
a TpeTtbs Bokosas rpaHb 0bpasyeT ¢ Hen yron ¢ . OnpeaenuTsb BLICOTY NpPaMmabl, €Cnu
paguyc BNMCAHHOIO B Hee Liapa paBeH r .

PetueHue. S Puc.1
Mycte SABC — gaHHas nupamuaa (puc. 1). Ecnun 6okoBble rpa-
HU SAB v SBC nepneHaukynsapHbl NNIOCKOCTU OCHOBaHUA, TO
BbICOTOM NUpamnabl senseTcs ux obulee 6okosoe pebpo SB
(SB L nnockoctn ABC). Npoeepem BM L AC, Torga BM LAC
(no TeopeMe o0 Tpex nepnerankynapax), cregosaTtefsHo,
ZSMB — nvuHerHbIn yron asyrpaHHoro yrna ¢ pebpom AC, 10
€CTb Yron HaknoHa rpann ASC K nnockocTu ocHosaHums. o
ycnoBuo, LSBM = ¢.
Haxogum LeHTp BNucaHHOro B NMpaMuay wapa kak To4Ky nepecedeHns GuccekTopHbIX
NIIOCKOCTEN ABYrpaHHbIX Yrnos npu pebpax nupamuib.
Tak kak nnockocte ABC L SB (SB — BbicoTa), To0 LZABC — nHeMHbIA yron AByrpaHHoro
yrna ¢ pebpom BS. Kpome Toro, BM — buccektpuca yrna ABC (BM — BbicoTa, MefjMaHa
n Buccektpuca B A4BC ). CneposartenbHo, NNOCKOCTh SBM siBNsieTca GUCCEKTOPHOU
NOCKOCThIO ABYIPaHHOro yriia ¢ pebpom BS (LeHTp BNIMCAHHOIo B Nupamuay wapa nexur
| B 3TOM MAOCKOCTH).

YT06b! NOCTPONTE BUCCEKTOPHY!HO MIOCKOCTL ABYrPaHHOro yrna ¢ pebpom
AC, nposegem buccekTpucy MK nuHeiHoro yrna SMB ( Toraa

ZBMK = %). Yepes buccektpucy MK u npoxoauT BuccekTopHas

NIIOCKOCTb ABYrpaHHoro yrna ¢ pebpom 4C. Ho MK npuHaanexut
ABYM MOCTPOEHHBIM BUCCEKTOPHBIM NIOCKOCTAM, cneaosaTenbHo, MK
— NpAMasn nepeceveHust ITUX BUCCEKTOPHBIX NIockocTen, U LeHTp O
BIMMCAHHOIO LLIapa NexuT Ha NpsamMon KM .

OnycTUM K3 LieHTpa LWapa — Toukn O — nepnexaukynap 0O, Ha Kaca-
TenbHYIo K wWapy nnockocte ABC. Torpga OO, = r — paguyc wapa.

2
Puc ocHoBaHus ABC. [poekunen wapa ByaeT Kpyr, paguyc KOTOPoro

paBeH paauycy Lapa. LieHTp wapa cnpoekTupyeTcs B UeHTp kpyra — O, . BokoBble rpanu

nupamuabl SAB 1 SBC, nepneHaukynspHbIe K noCKOCTU OCHOBaHUA, NPOEKTUPYIOTCA Ha

CTOPOHbI AB 1 BC (COOTBETCTBEHHO) TpeyronbHuka 4B C (puc. 2). Tak kak wap 6bin BnvcaH
B nupamMmunay, 7o rpann SAB n SAC 6binn kKacaTenbHbIMMU K LWapy, 3HAYUT, OTPE3KN AB
n AC — xacartenbHble K Kpyry, TO eCTb Kpyr BnucaH B yron ABC (ecnv O E L AB, 10

O,E = r — paguyc kpyra).

CnpoekTupyem (opToroHankHo) AaHHyH KOMGUHALIMIO TeN Ha NNOCKOCTL ||

T T
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r

—| 3 npsmMoyronsHoro TpeyroneHuka O,BE (£0,BE ,—) BO, =

_ , sin—
2

| U3 npsimoyronsHoro TpeyronbHuka OO, M (puc. 1): O, M = oo,ctgg = rctg(2-2.

i ' (1 + sin %ctg%)

~| Toraa BM = BO,+ O,M = +rctg2 =
- sz sin%
- : r(l + sin%ctg%) tge
—| Y3 npaMoyronsHoro TpeyronbHuka SBM SB = BM - tgp = - - BbiCOTa
sin—
2

nMpaMuabl.

—| Mpumeyarue. O4eBUZHO, YTO NOCHE HaXOXAEeHUs OTpeska BM u3 TPeyrofbHuka ABC
—| MOXHO HaTK nobble erc aNemMeHTbl U Nnowagb.

12. B ocHoBaHuM nupamuabl nNexuTt pasHobGeapeHHbI TPeyronbHuK ¢ yrnoMm B npwu
ocHOoBaHuu. [ise OOKOBble rpaHW MUpamMuabl NEpPneHauKyNsipHbl K MIOCKOCTU €ero
OCHOBaHus1, a TpeTbs 6OKOBasA rpaHb COCTaBNAET C Heu yron o. HanTu BeICOTY U NNnouiaab
OCHOBaHUs nupamuibl, €Cnu paanyc onnucaHHoOro OKOso Hee wapa paBeH R.

PewenHue.

Myctb SABC — gaHHas nupaMuga, OCHOBaHUEM KOTOPOM
—| sBnsieTcA paBHOGeApeHHbIN TpeyronbHuk ABC (4B = BC).
7| Mo ycnoeuio 3apaun, ZBAC = ZACB = B.Ecnurpanu S4B u

7| SBC nepneHAnKYNApHbI NITOCKOCTU OCHOBaHUS, TO BbICOTON

npamuael 6ypet nx obuiee 6okosoe pebpo SB, TO ecTb

N SBL(ABC).

MpoBeneM B NNOCKOCTN OcHOBaHWUA BM 1L AC. Torpa SM 1 AC
(no Teopeme o Tpex nepneHavkynapax). CnepgosartensHo, yron SMB — NUHEWHbIA yron
AByrpaHHoro yrna

c pebpom AC, TO ecTb yron HakrnoHa rpaHn SAC K NNockocTn ocHoBaHus. Mo ycnoswuio,

| ZSMB =
| LleHTp onucaHHoro wapa nexuvr Ha NpsMoK, NepneHanKyNapHON K NMOCKOCTM OCHOBaHMA
_i| nupamugbl, npoxopasien Yepes UEHTP OKPYXHOCTW, OMWCAHHOM OKOMO OCHOBaHUA

| nupamMuael. Ecnn O — LEeHTP OKPYXXHOCTU, ONMUCAHHOW OKONo TpeyronbHuka ABC n O —
-i| ueHTp onucaxHoro wapa, 10 00, L ( ABC).

00, v SB — pOBa nepneHauKynspa K NnockocTn 4BC, cnegosatensHo, OO0, Il SB. Ho

napannenbHble NpsiMble NexaTt B OfHON NNOCKOCTU. B aToit nnockoctu Touka O, pasHo-

i ynaneHa ot touek B u S (OB = O;§ = R), NoaTOMy Touka O, NeXWT Ha CepeanHHOM

i nepnexankynsape KO, k pebpy SB (Ha puCyHKe NpoBOAMM KO, napannenbHo BM, TaK

Kak 9TO [Ba neprneHaukynsapa K ogHov npsaMon SB 1 mexay coboit oHM naparnnenbHsbil).
Tlony4im nnockuii -yeTeipexyronbHnk KBOO, € NpsiMbIMW yrnamu, cnefoBaTesibHo,

" KBOO, ~ npsiMmoyrofibHuK. Torga 00, = BK = %SB (kpome Toro, O,B = R).
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3TOMY BBEleM Hen3BeCTHbIN 0Tpe3ok. [ycTb 4B = BC = x. Tak kak BO — paanyc okpyx-
AB X

2sinZACB ~ 2sinB’

W3 NnpsaMOyronbHOro TpeyronbHuKa OBO1 (£LO,0B = 90°): -

/0 B2_-B0O?2 = |R2-
4s1n

2
Ho 00, - SB cnegosatenbHo, SB = 200, = 2 /Rz— =
2 4sin?f3

2
Torgna w3 npamoyronsHoro ASBM : BM = SBctgo. = 2 /RZ 26ctgoc.
Sll’l

C Apyron CTOpoHbl, U3 NpsiMoyronbHoro ACBM: BM = BCsinf = xsinf.

2 Ead
Mony4um paseHcTBO: 2 [RZ — ctgo, = xsinf. '
45in?f3

O6e yacTu 3TOro ypaBHEHUs! NONOXUTENbHbI (x >0 Kak AnMHa oTpeska, o U f§ — ocTpbie

HOCTW, oNcCaHHOW OKONO TpeyronbHuka ABC, To0 BO =

B KBaAparT nony4um paBHOCULHOE eMy (Ha obnacTtu onpepeneHvs) ypasHeHue:
4(R2

ctglo = x2sin’p.
sznzﬁ) & g

4R2ctgasinf
sinB + ctg?a

Torpa S, = Saspc = %AB-B-C-sin(l80° 2B) = -x2s1n2[3

2 i 22
H,, =SB =2 1R2 _ _ 2Rsin’*Ba _
45inf [sin*B + ctg?oL

Otcioga x2 =

2R2ctgasin®Psin2B
sin*P +ctgo

[aHHble no YCNoBUKO OTPE3KN U YITibl «HE obbeaguHsaTCa» B OAMH TPpeyronbHUK, No-|( |

yrnibl No ycnosuto sagayv). CneposaTtensHo, Nocne Bo3seaeHust obenx yacren ypasHeHns ||

[ T ]

[ [ 1

1]

13. Yron mexgy obpasyiollen KoHyca 1 ero BbiCOTON paseH [3. PaccTtosiHue OT LeHTpa

ONUCaHHOTO OKONO KOHYCa Wapa [0 OCHOBaHWsi ero BbICOTbl paBHO /. Hantu paauyc
OCHOBaHUWSA 1 BbICOTY KOHyca.

PeuweHue.

Kpyr (pagvyc KOTOpOro paBeH paavycy luapa), a OCEBbIM ceveHneMm koHyca byaeTt pasHo-
6eapeHHbId TPeyronbHNK (OCHOBaHWE KOTOPOro paBHO AUaMeTpPYy OCHOBAaHMUSA KOHYyCa,
a BbICOTa — BbICOTE KOHyca). Tak Kak OKPY)XHOCTb OnucaHa OKOMo KoHyca, To Kpyr bynet
onucaH oKono TpeyronbHUKa. Yron Mexay obpasyiolien KoHyca 1 ero BbICOTON aBNaeTCs

YITIOM MeXay BbICOTO paBHOBEIPEHHOro TPEYronbHUKa U €ro CTOPOHON (£BSO, = LASO, = B).

Puc.2

PaccmoTpumM oceBoe ceueHne kombuHaumm gaHHblx Ten. OceBbiM ceveHnem wapa éygeT ||

—
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B 3aBUCUMOCTU OT BENUYMHbI yrna ﬁ UEeHTP ONUCaHHON OKOSO TpeyrofbHUKa OKPYXHOCTU

MOXET HaxoauTbest: 1) (Mpu 0° < B <45°) BHYTPU A4BS Ha BbicoTe SO, (puc.1);

2) (npn 45° <P <90°) BHe A4BS Ha NpOJOIMKEHUN BbICOTHI (pUC. 2).

B kaxaoMm u3 aTux cnyyaes 00, = /. COeanHUM B K2XKA0M U3 3TUX Cryuaes Touku O 1 B.

Ons cnyyvas 1: ZO,0B = 2B (KaK LeHTparbHbi Yron, COOTBETCTBYIOLIUN BNUMCAaHHOMY

yrny BSO, ). Torpa n3 NPsSIMOYronbHoro TpeyroneHuka BOO,: R, = BO, = l1g2f3, a u3

NPSIMOYTONLHOFO Tpeyronbhuka SBO,: H,, = SO, = BO,ctgP = Itg2PctgP.

KOH.

[ins cniydas 2: £0,0B = 2£SAB = 2(90° - B) = 180°-2p.

Toraa w3 NpsiMOYronbHOro TpeyronsHuka BOO - x

Ry, = BO, = ltg(180°-2B) = —ltg2P, a n3 npaAMOyronbLHOro Tpe-

yronbHuka SBO,: H,,, = SO, = BO,ctgB = —ltg2PctgP. ‘ . 0 A
MpumeyaHue. Kpome 4Byx cry4aes pasMelleHns Toukn O, NoKasak- 0

HbIX Ha p1c. 1 U1 2, TeOPETUYECKN BO3MOXEH TaKkke criyyait, usobpa-

KeHHbIR Ha puc. 3: npu B = 45° Toukn O 1 O, COBNAAAIOT, TaK Kak

TPEYronbHUK ASB — NPsIMOYroNbHbIN. YUnTbiBast TO, YTO N0 YCIOBUIO Puc.3

00, = 1+ 0, genaem BblBOA, 4TO NOCNEAHUNA CNy4an He YA0BNETBOPSIET YCNOBULO

3agauu.

14. HainTtn o6bem TeTpasgpa, BepLUINHLI KOTOPOro UMEIOT CneayoLne KoopanHaThi:
4(3;0;0), B(0;2;0), C(2;3;0) D(1;1;4). '

Peuiexue.

Annnukatbl Touek A, B u C — Hynu, NoaToMy rpaHb ABC TeTpa-

a4pa nexuT B NNockoctn xy (puc.1). Annnukarta sepwnHel D

pasHa 4, TO eCTb paccTosiHWIO OT TO4YKM D OO0 MIIOCKOCTH xy .

CnepnoBaTenbHoO, BbICOTa AaHHOM nupamugsl H = 4. Heobxoau-

- MO OMPeAentTL NNoWaZb OCHOBAHMS.
ﬂﬂﬂ pelieHns 3agayn MoXxHo Obino Gbl MCnonb3oBaTh hopMyny

c lepoHa, HO Toraa Heobxoanmo ByaeT BbINOMHUTE rPOMO3aKMe

* Pwuc.1 BbIMUCTIEHUS], TaK KaK CTOPOHbI AABC BbipaxaloTcs

WppaumMoHanbHbIMU Yucnamn: AB = J9+4+0 = /13, 4C = J1+9+0 = /10.

nOSTOMy nyJvuie BOCNoNb3oB8aThCA CKanAaApHbiM nponsseeHnem

—_ —
AB-AC _ 3+6+0 _ 9

BEKTOPOB: cosO, =

2y J3-J0 Jﬁ)'

= CriegoBarensHo, S, . = IJ_ J10 - /1 —= =35,

0 1 2 A 2 % 130

/

Puc.2 1

S SN C
V=335 4= (ed)

Ewe HapexHee BblUnCnnTb NNowanb TpeyronbHuka ABC, ecnv cHiTaTh ero

BMUCaHHbIM B NPSIMOYronbHUK (puc.2). Torga goctatovHo ByaeT u3 nnowaam ksagpara co

CTOPOHON B 3 €ANHULbI AN IMHbI BbIMECTh nnowann Tpex NpAMoyronbHbIX TpeyroneHUKOB,

YTO BbIMMUCIIUTL MOXHO U YCTHO: S 5~ = 9-3-1-1,5 = 3,5.
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15. OcHoBaHueM nupamuabl ABASETCA KBaapaT CO CTOPOHOW a, ABe 60OKoBble rpaHu
nMpamMuabl NEpneHanKyNApHLEI OCHOBAHUIO, a ABe ApyrMe HaKNOHEHbl K OCHOBaHUIO Nojg
yrnoMm a. B nupamugy snucbiBaioT NpAMOYronbHbie napannenennneibl Tak, YTo YeTbipe

BEPLWIWHbl KaXXO0ro u3 HUX nexart Ha 6okosbix pebpax nupamuibi, a YeTblpe — Ha ee
ocHoBaHun. Kakon 13 aTux napannenenunegoe umeet Hanbonbwinin obvem? Hantu ero.

PeweHue.

Ecnu ocHoBaHue nupamuabl SABCD — KBagpart, TO NeprneHauKy- S
NAPHLIMU K HEt MOTyT BbITb TONMBKO CMeXHble BOKOBbLIE rpaHu, nux
obuiee 6okoBoe pebpo SC Takke nepnesanKynspHo K nnotwagn 'Cl
ocHoBaHus. Tak kak CD 1 AD, 10, no Teopeme O Tpex nep- B
nedaukynapax SD L AD : CneposatenbHo, SDC = o U BbICcOTa < IX T )
nupamuabl SC = CDtgo = atgo.. xi ~ o
BepxHee OcCHOBaHue BMUCAHHOIO B [aHHyK nvpamugy napanse- B 4
nenuneaa MOXHO paccMaTpuBaTh Kak ceveHne nupamuibl NIIOCKOCTbIO, NapannenbHou
OCHOBaHWi0, TMO3TOMY OCHOBaHUAMW BMUCaAHHLIX MaparnnenenunenoB ABNAIOTCS

KBaapaThl.
O603HauYMM CTOPOHY OCHOBaHUS U BbICOTY BNIMCAHHOIO Napannenenunena

cooTBeTcTBEHHO BykBamu x 1 y. Torna ero o6bem V = x2y,roe 0 <x<a, 0 <y<atga.
Onpepenum y 4epes x. Ecnu CP = x, TO PD = a-x,y = (a—x)tgo.
CnepoBsatenbHo, ¥ = x2(a—x)tgo..
Hanpem Haubonbliee 3HadeHve atolt pyHkuum Ha (0;a). OueBMaHO, 4TO Korpa x
cTpemMutcst K 0 Unu a, To ¥ cTpemutcs k 0. Moatomy Hanbonbliee 3HaveHne yHKUUA
NPUHUMAaET BO BHYTPEHHEN To4UKe 0Tpe3|<a [0;a].

= (2ax-3x%)tgo.

V' = 0 Torga, Koraa 2ax = 3x%2,70eCcTbipu x = 0, UMt x = %a. Toraa Ha (0;a)

2
paccmaTtpuBaemas (hyHKUUSA NpUHUMaeT Haubornbluee 3HaveHne nNpy x = 39- Torna npu

4
Takom x HauGonbuit o6vem ¥ = -2—-7-a3tgoc.

T

1T 1T T T 1

T T

. 4 . 2
Ortsert. Hanbonbwuii obvem ¥V = 2—7a3tg0L MMeeT naparinenenunes co CTopoHOM = CTOPOHb!

OCHOBaHuA Nupamuabl.
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L L
YNMPAXHEHUA ANA CAMOCTOATENbHOU PABOTbI

1. Yepes BeplnHbl TPEYronNbHUKA W TOUKY fMepeceveHUs ero meguaH npoBeAeHb
napannensHbie npsamble 00 NMepeceyeHuns C NNOCKOCTbI0, HE UMeoUen C TPEYroNbHUKOM
obwmx Touvek. [nuHL OTPe3KoB 9TUX NPSIMbIX OT ABYX BEpLWUH TPEYronbHUKa U TOYKU
nepeceveHUss ero MeanaH Jo MIOCKOCTU COOTBETCTBEHHO paBHbl 43 oM, 29 cM n 41 cm.
BbluncnuTtb ANVMHY OTpe3ka OT TpeTbel BEPLUUHbI TPEYronbHMKa A0 3TOM MIOCKOCTH.

2. OcHoBaHua paBHOBOOKOW Tpaneuny pasHbl 36 cm 1 24 cm, a ee nnowags 540 cm?. Touka

NpPOCTPaHCTBA yfaneHa OT BCeX BeplwWH Tpaneuun Ha 2./374 cm. Bropas Touka
NPOCTpaHCTBa paBHOyAanieHa OT AAHHOW TOYKM M BCEX BepLUMH Tpaneuuun. Beluucnutb
paccTosHWe OT BTOPOM TOMKU A0 NSIOCKOCTU Tpaneuuu.

3. [1Be CTOpOHbI TpeyronbHuka pasHbl 21 cm u 15 oM, a ero nnowaab — 90[ cm?. V13 Toukm
NPOCTPaHCTBa Ha PaBHbIX PaCCTOSHMAX OT AaHHbLIX CTOPOH NpoBefeH nepneHaukynsap K
MNOCKOCTU TPEeyrofibHUKa, OCHOBaHWE KOTOPOro nNpUHaANeXuT TpeTben CTOPOHE.
PacctosHne OT 3TOW TOMKM [0 OAHOW M3 AaHHbIX cTOpoH pasHo 10 cMm. Bblumcnutb
paccTOsiHUe OT TOYKM 40 NAOCKOCTU TpeyronbHuKa.

4. B oCHOBaHuM NPAMON NPU3Mbl NIEXUT poMb ¢ TynbiM yriiom § v 6onbLien anaroHansio d.

MeHbluas guaroHans npuaMbl oGpasyeT ¢ GokoBoi rpaHbto yron o. OnpegennTs o6bem

NPU3Mbi!.
5. B ocHoBaHuy NpsiMOV NPM3Mbl NEXUT paBHODeapPEeHHbIA OCTPOYTONbHbIM TPEYronbHUK C

yrnoMm [ npu sepwmHe. PaccTosHue OT LUEeHTpa OKPYXHOCTU, OMUCaHHOW OKOMO 3TOro
TPeyrosnibHWKa, [0 €ero OCHOBaHWus paBHO a. [luaroHanb OOKOBOW rpaHn Mpu3mbi,
copepxaulenn HOKOBYIO CTOPOHY OCHOBaHWS, 06pa3yeT C NIOCKOCTbIO OCHOBaHWUS NPU3Mb
yron o. Onpegennts o6bem Npuamsl.

6. B npaBunbHOW TpeyronbHON nNupamMuae ABYrpaHHbIA yron npu OCHOBaHWW PaBEH o.
Touka BbICOTbI MMpamMuibl, HAXOAALWAACH HA PACCTOSIHMMK a OT ee BepLUMHbI, paBHoyfaneHa
oT 60KOBOI rpaHu U NIIOCKOCTN OCHoBaHus. Onpeaenntb 06bem Nnpamuas.

7. B NpaBWnbHOM YeTbIpexyrofbHOW Nupamuge ABYrpaHHbIA Yron Npyu OCHOBaHUW paBeH o .
Yepea opHy w3 CTOPOH OCHOBaHWS MNPOBEAEHO CeYeHue, MINOCKOCTb KOTOPOro
reprneHgvkynapHa npotusonexauwen ©6okosow rpanu. [nowapgbs cedeHns pasHa S.

OnpegenuTb nnowans 60KOBON NOBEPXHOCTY NitpamMnibi.
8. B npaBunbHOM YeTbipexyronbHon nupamuae Gokosoe pebpo HaKAOHEHO K NIIOCKOCTY

ocHoBaHus nofd yrrnom . Todka BbICOTbI MMpamuib!, HaxoaaLWwasica Ha pacCTosHuN b OT
6okosoro pebpa, pasHoyaaneHa ot KOoHLoB 3Toro pebpa. Onpegennts o6bem NUpaMuas!.
9. B ocHOBaHWM NupamMuabl NEXUT TPEYronbHuK ¢ yrnamu o 1 . Bce Gokosbie pebpa
nupamupbl pasHbl b. OTPe3oK, COeanHAIOLLMI TOYKY BbICOTbI MMPaMUbl, PaBHOYAANEHHYO
oT ee 6okoBoro pebpa u MMAOCKOCTM OCHOBAHWA, C BEPLUMHOW OCHOBAaHWUS, HaKMOHEH K
NNOCKOCTH OCHOBaHWsA noAd yrnom y. Onpegennts 06bem nupamuibi.

10. B ocHoBaHuM nupamuibl NeXuUT paBHOOEAPEHHLIA TPeyronbHUK C yrnom o npu
OCHOBaHWW W PaanycoMm BNUCAHHOW OKpYXHOCTM ». Bce GokoBble pebpa nupamuibl
HaKMOHeHbl K NNOCKOCTN OCHOBaHWs nog yrnom . Onpegennts o6bem nupamnis!.

11. B ocHoBaHuUu nupamungbl Nexut pomb ¢ ocTpbiM yrnom o.. Bce asyrpaHHble yrilbl npu
OCHOBaHWUM NUpamuabl paBHbl Mexzy cobon. HekoTopasn TouKa BbICOTbl NUpamMuabl yaaneHa
OT ee BepLUMHb! U CTOPOHbI OCHOBaHUSA Ha paccTosHue b. [epneHankynap, npoBeaeHHbIN

U3 3TOM TOYKM K CTOPOHE OCHOBaHUsi, 0bpasyeT C NMNOCKOCTbK OCHOBaHWsA yron f.
Onpegenuts o6beM nupamuap!.




12. B ocHoBaHuu nupamuabl NeXUT NPAMOYTrofibHaa Tpaneuus ¢ ocTpbiM yriom o. Bee
ABYrpaHHble Yribl NPU OCHOBaHWM NUpamuibl paBHbl Mexay coboi. Touka BbICOTbI
nupamuabl, paBHoyaaneHHas OT MMocKOCTM ocHOBaHMA u 6okosoro pebpa, cogepxawias

BEPLUKHY yrna o, coeijMHeHa OTPE3KOM C BEpLUMHON 3TOro yrna. [lnuHa oTpeska paBHa a,
a yron, obpa3oBaHHbIi UM U MIOCKOCTbIO OCHOBaHWA, paBeH (. Onpegenutb 06bem
nupamuapl.

13. B npaBunbHOM TpeyronbHOM nupamuae Mnockui yron npu BepwuHe paseH f.
OnpenenuTtb NONHY NOBEPXHOCTb NMPaMUAbI, eCri paauyc BNUCaHHOIO LWapa paBeH r.
14. Paguyc ocHoBaHus KOHyca paseH r, a obpasytoLlas HaknoHeHa K N0CKOCT OCHOBaHMs
nog yrnom f. Okono 3Toro KOHyca onucaHa nupamuaa, B OCHOBAHUW KOTOPOW MEXuT
paBHOGeApEHHbIN TpeyrofnbHMK C yrnom 2o npu ocHoBaHuw. Onpepenvte o0bbem
nupamugpl. Belvucnute, ecnu r = 4 cm, o = 30°, f = 60°.

15. OcHoBaHWe nupamuabl — poM6 co CTOpPOHOM a K ocTpbiM yrnom o . Kaxpas 6okosas
rpaHb NMpaMmabl HakNoHeHa K NIoCKOCTU OcHoBaHuA nog yrnom f. Hantu obbem wapa,
BNUCAHHOIo B Nnupamugy. Boiumcnntb, ecnna = 6 cm, o = 30°, f = 60°.

16. B wap pagvycom R BnucaHa YeTbipexyronbHas nupamuga, 6okoBble pebpa koTopown
HaKNMoOHeHbI K NNOCKOCTU OCHOBaHUA nofd yrnom ¢ . Hantu o6bem nupamuabl, ecnv B ee
OCHOBaHUKN NEXWUT NPAMOYronbHUK C YINOM o Mexay AuaroHanamun. Belymcnntb, ecnu
R=3cm ¢ =30° o= 60°.

17. OaHa cdepa ¢ paguycom R. Onpenenntb BbICOTY BAMCAHHOW B Hee MpasuIibHOW
TpeyrosibHo# Npuamsl Hanborneluero obbvema.

18. B npasunbHOW TpeyronbHOM Mpuame cymMma OSfMH BCex Tpex ero pebep, nmetowmx

obuyo BepwuHy, pasHa 4. py KakoM 3Ha4YeHWW BbLICOTbI NPU3MbI nrowanb 60oKoBOM
noBepxHocTu 6yaeTt HaubonbLen?

19. B npaBunbHon TpeyronbHoW nupamupe anvHa 6GokoBoro pebpa 2./3. Mpu kakom
3HaveHun yrna, o6pas3oBaHHOro aTum pebpom u ocHoBaHWeM nupamuibl, obbem byner
Hanbonswum? -

20. B ocHoBaHWM HaKfoHHOW Npusmbl ABCA,;B,C, TpeyronbHuk ABC, ZACB = 90°,
AC:BC = 2, A0 — BbicoTa npusamsbl, 4,0+ AC+BC = 18. Kakas pomxHa ObITb AnuHa

BC, 4ytobbl 06beM npuambl Obin HanbornbwKum?
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OTBeTbI
TpPeHNPOBOYHbIE YNPaXHEHWUA

§1.1.8./3 cm. 2. 4 OM. 3.6 OM. 4. 6 OM. 32. 2aN4H" +d*.
§2.12.6 om. 13.2) 3./5; (g0 = 5;6) 45°. 31. a) (g ZMCA = 0,6./3;

6) Sumpc = 660 Sycyp = 1, 5A3 6% Supp = 64360, 15.12.17.8.18.1) [p2-5;
2 2

2) b2-%:3) JbZ_a?.19.1) 1 4h2+a—;2)lA/ h2+a2;3)1 [Ah2+342.20.51 6 cm.
2 2

21.3¢cM.22. 12 cm. 23. 1) /4h2+ 3 +2 f ;2) NAh2 +a? +a?; 3) m+3a2ﬁ-

2
24.1,8 M; 4 m. 25, ‘—;-JE. 26. 3a”. 27. 768 cur'. 28. 540 o 29. 448 o 30. £(6+./7);

2
2,31 %(«/i + J/15). 32. 2./3bsin %sin(%+ g] . 33. 412coszgtg[3. 34. 4stin20cctg%.

3 o
a ctgyetg—
35. -8-b cosBstB 36. 37. hyl +4ctg2a. 41. 2ﬁr3th.42. —*2—

3 sin B sB° 24sino
' 3B
r ctg cigy 3 .
23 . 2 r (1 + cosB + sinB)3tga
43. =1 cos? .44, ——————— . 45, .
30 % BsinBsiny 6cos’ B 3sin?2f

)
h ctg octh( B2 NE 1y o.B ( . B R2sin201
4,6. > oSO 1+ctg2) . 47. 3 R3tgo. 49. 6b sansznztg 45 ~4)tgy. 50. “eosy

52. azth 54. 2r3sinBtgocth 55 8J§l3 56 az(sinoc+1) 57 azsinB(sinoc+1).

4cosy’ 3B "7 9cosysiny cosa. T cosaL
3tg 2
58, —89 59 1202 cur. 62, —CSm20gB g Bsin’Biga o 2Hcig’B
3sin®ocos ausin 24(sino+ cos) B 3sino
6(1 + 2sm2)
| 6«/§a20tg% 8dzctg% & tgg
66. - . 67. . 68. . 70. M. 71, .72, .
6. —— —— s Py 0.93./3 cM. 71. (90./3 +228) cM’.72.2cM

73.1 om. 74, Zﬁ oA, 75. 1563 oaf. 76. 2042 M. 77.9 cm.

i

St
5 g
2hsin? B — sin? % 44 R =

§3.11.5 = R smzﬁctg— 12. H = Rsinc..13. AB =

sinosin 3 sm@
2
7tR2sin9-c
leznzﬁszn2a cos?f ’ 2 Ta (smoc+ 1)
15. .16. 8. = .17. )
cos oL, . o cos?asinq,
sin>
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2 . 3 . R
§4.2 na’ - sino n-b°. cos2ou- sino. ., T-d° - sin2a

. 8. 2ma’ sin2Bcos?Prga.

2sinfp 4cos?f3 C 2sinc
) B. ( B b
9. ma sinzocsin—tg(45°—~). 10. 4:1. 1. nStga; 3631 M. 15, ———.
2 4 . , sin®asin3
o+
2 3 ']‘[:azsinzﬁ 3 TCdZCOS( B)
i na’tgy 2 ., T cos>Pigy 2
16. 97, DALY o 22, .23, .
cosycos* (o + B) 3sinda cosy B3 cosy
. (1 + ctg-i)
24, %nb3sin3octgy.25. R = % b+’ 26, R = % b+t 2T R = %A/a2+b2+c2.
2
28. -2 30, n-H3 .31, nH . 32. ‘—1R3sin20csin20ccos2§sin6. 33. 2stsinzysinz2ysin20c.
cos?y 6sindo 6 cosba, 3 2
2na’ nh’ R’
34. = .35, — 37. nd’ cosQctg 2@ 38 20K’ sm(xcos-— 39 —.43. 8 cmunn 2 cm.
sin?2¢ 6sin?B 27 2

44. 9 M 37w, 45. 2nr’—‘l—f. 46. A (5.3 +7). 47. 12 m.

CamocTrofTenbHble paboTbl
C11. B-1.1.6cM. 2. a = 4,5 cM. B-II. 1. 4.3 cmM. 2. h = a.f2; a = 45°.
B-l.1. 2 = 4,5 cM. 2.1 =30 cM. B-IV. 1. ] = 62,5 cm. 2. [, = a.f5; I, = 2a.

C1-3.B-. 1. 12./39. 2. 14 om; o = arcsin-G-.B-II. 1.50(1+ J2) = 120,5.2. h = 12 cm;

o= arcsznhl—g B-lll.1.§ = éa’ sin2.2. S = 2a (sinoc+4CM%+4CM%th).

4H2ctgycth

2 2

8d 4r (1 + cosy) BV

sinousin2a.’ " sinocosy sinf
KoHTponbHble paboTbi

K-2-1. B-1. 1. 24 cm. B-I1. 1. 16 cm. B-IV. 2. 5

C-2-3.B-. %bzsin(p. B-1l.

cM2.

K-2-2. B-l. 1. 9./7 cM2.2. 144 cm2. B-Il. 1. 540 cM2. 2. ab+ ana? + b2 ed2.
B-11l. 360 cM2. 2. ab+ aJJa? + b2 €82. B-IV. 1. 324 3(JS/3+1) M2.2. ab+aa? + b2 €d?.

K-2-3. B-l. 1. ic3sin20ttg‘y. 2. Hzcth(l + —1_6) B-1l. 1. %l%inZBsinZOtsina.
a ] 2 300s3B o HlctgB(1 + sinf) 2 300532
Sa(sznoH— 1). B-lll. 1. 3a’cos ctgy SinoLsinp .B-IV. 1. 3c cos 2tgy.

2 a’sinBsino+ 1
) coso )

2
K4-1. B-11. 22ab, Ta2b B 1. 2naLf3, 3ma?l. 2. 6 4.2 om. 3. .

53
3 2 : 3
BV, 1, TECOSTYSINY 5 4o p3 g TR
4sin2% . 2.2
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