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1. NAAHUMETPUA

TpeyroAbHUK

Tpeyroasuuk — gurypa, co-
CTOAIIAS U3 TPEX TOUEK, He JIe-
JKAITUX Ha OJTHOM IPSMOH,

U TPEX OTPE3KOB, KOTOPHIE UX
TIOIIAPHO COeTUHSIIOT

A

C

AABC, A, B, C — BepIInHEL;
AB, BC, AC — cTopoHBI

B saBucumocT 0T cOOTHOIIIEHMS CTOPOH BBIOEJIAIT TAKKEe BHUObBL

CTOPOHBI pa3HEIE

CTOPOHBI

TPEYTOJIHbHUKOB:
B
A C
Pa3HOCTOPOH- paBHOGepeH- PABHOCTOPOHHUI
HUI — BCe eTo HBII — paBHH ABe | (IPABUJIBHBINA) —

BCe CTOPOHEI paBHBI

B saBucumocT 0T COOTHOIIIEHMS YI'JIOB BBLOEJIAIOT TAKHEe BUIBL

TPEYTOJIbHUKOB:

B B B
A C A C A ¢
OCTPOYTOJIBHBIN HIPAMOYTOJIBHBIA | TYHOYTOJIbHBIN




TpEeyroAbHMK

BbicoTa, meamnaHa, buccektpuca,
CPEAHSS AMHMS TPEYTOAbHMKA,
CepeANHHbIM NEPNEHAMKYAID K CTOPOHOM

Beicora TpeyrosibHUKa — IEPIEHAUKY ISP, IIPOBEIEHHBII
U3 BEPIINHBI TPEYTOJbHUKA K IPAMOM, coepiraleil IpoTUBO-
TI0JIOSKHYIO CTOPOHY

H c H A C

BricoTeI TpeyTrOTbHUKA ITEPECEKAIOTCS B OQHOIN TOUKe, KOTOpas
HaseIBaeTcst oproueHTpom. Ilonoskenne opromenrpa R 3asu-
CUT OT BUJA TPEYTOJILHUKA

B A

R
-

A c Y
OCTPOYTOJIBHBIN TYIOYTOJIbHBIHA
BHYTPH 00J1aCTH BHe obJiacTu

TPEyroJbHUKA TPeyroJIbHUKA




1. MAQHMMETPUS

Oxonuarue mabauybl

(ﬁ) B

npamoyroabubii (R coBmagaer ¢ C)

BeicoTer TpeyrosbHEKA 00PATHO IIPOITOPITMOHAIBHEI

ero cropoHam. To ecTh HAMGOIBIIAS BHICOTA IIPOBEIEHA
K HAWMMEHbIIEH CTOPOHe, 3 HAUMEHbIIAS BHICOTA —

K HAnOOJIbIIEN CTOPOHE.

MenguaHa TpeyroJabHHUKA — 3TO OTPE3OK, COeUMHSIIOINH
BEPIITUHY C CEPETUHOMN ITPOTUBOIIOJIOKHON CTOPOHEL.
CpoiicTBO MeguaHbI TPEYrOJbHUKA

Touka mepecevyeHnss MEIUAH TEJIUT KAKIYI0 MEIUAHY
B OTHOITIEHUH 2: 1, cCYUTAasI OT BEPITUHBI TPEYTOJIBHUKA.

BG:GM=2:1;
GC:GN= 2:1;
AG:GK=2:1

3anaua.

a) GM =3 cm, BM —?

Pewenue.

GM = 3 cMm, Torna BG = 6 cm;
BM=6+3=9 (cm).

6) AG=12 cm, AK —7?
Pewenue.

AG =12 cm, GK =6 cm,
AK =12+ 6 =18 (cm).

Omeem: a) 9 cm; 0) 18 cm.




TpEeyroAbHMK

Oxonuarue mabaulbe

Menuane! mepecekawTes B OQHON TOUKE,
OHA HA3BIBAETCS IEHTPOM, WJIK IIEHTPOM MACC

MQI[I/IaHy MOYKHO BBIYUCJ/IUTH
o dhopmyJie:

, 2b%+2¢% -a’

“ 4

Menuama, mpoBegéuHas

K TUIIOTEeHY3€e IPSIMOYTOJIbHO-
TO TPEYToJbHUKA, paBHA €T0
TIOJIOBUHE

Buccexrpuca yria
TPEeyroJibHUKa — OTPE30K,
COEUHSIONINI BEePIINHY Tpe-
YTOJIbHUKA C TOYKOM ITPOTHUBO-
TIOJIOYKHOM CTOPOHBI U T€JIsI-
K YToJI MO0 IaM

OTa TOYKA SBJISIETCS I[€H-
TPOM BIIMCAHHOM B Tpe-
YTOJIBHUK OKPYKHOCTH.
Tourka O — 1IeHTp BIKCAH-
Hoit okpy:xHOCcTH, AM, CK
u BN — GuccekTpuch




1. MAQHMMETPUS

Oxonuarue mabauybl

CgoiicTBO GHCCEKTPUCHI
TPEeyroJIbHUKA

Buccexrpuca yria tpe-
YTOJIBHUKA JIEJIUT €T0 IPO-
THUBOTIOJIOKHYIO CTOPOHY Ha
OTPE3KU, IPOIIOPIIMOHATIEHEIE
TPUJIIEIKATIIIIM CTOPOHAM

BD _AB.
DC  AC’

AD — GuccexTprca

m >L >h,
a a a

rae m — menuana, L — Owuc-
cekTpuca, h — BBICOTA

3amaua.

BD =6 cm, DC =8 cMm,
AD — OuccekTpuca;
P, o= 35cMm.

AB—?AC—7?
Pewenue.

AB+AC=P,,,,—BC=

=35—(6+8) =21 (cm).
ITo cBoiicTBY OHCCEKTPUCHI:

AB_BD _6_3,
AC DC 8 4’

AB=3
Tlo1;

AC:4x}

Tx=21;x=3;

AB=3-3=9 (cm);
AC=4-3=12 (cm).

Omeem: 12 cm.




TpEeyroAbHMK

CepenuHHBINI € PIIEHIUKY-
JIAp — IIpsiMas, IIPOXOIAIIAsT
yepes cepelmHy OTpe3Ka Iep-
IEeHOUKYJIAPHO K HEMY.

Tpu cepeAMHHBIX IIePIEHIN-
KyJIsipa B TPEYTOJIbHUKE IIepe-
CeKaloTCsS B OJHOM TOYKE.

OTa TOYKa — LMEHTP OKPYIK-
HOCTU, OIIMCAHHOMN OKOJIO
JAaHHOTO TPEYroJIbHUKA

Cpenuasa TUHUA TPEYTOJIb-
HUKAa — OTPe30K, COeTUHSI-
TOIIIUI CEPETUHEI TBYX €T0
CTOPOH.

Cpenusisa muHUSA TPEYTroJib-
HHUKA, COeqUHAINMA cepe-
JUHBI JBYX CTOPOH, IapaJi-
JIeJIbHA TPEThel CTOPOHE,
a eé nIMHAa paBHA IIOJIOBH-
He TPeThell CTOPOHBI

A C

MN || ACu MN:%AC

Banaua.

Cpenssist TUHUS pABHO-
CTOPOHHETO TPEYTOJbHUKA
paBHa 2,5 cM.

Haitimu: ero mepumerp.
Pewenue.

ITo Teopeme o cpeHer JTuHIH
m = 0,5a, Torma
a=2m=5cm. P=3a=15cm.

Omsem: 15 cMm.
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1. MAQHMMETPUS

CBOMCTBAO CTOPOH M YTAOB TPEYTOAbHMUKA

Cymma yriioB TpEyTroJbHUKA
paBHa 180°

/A+/B+/C =180°

B

A C

Buemuuit yros TpeyroasHuKa

Buemuuii yrosa tpe-
YroJIbHUKA IIPU JaHHOHU
BepIINHEe — 3TO yT0JI, CMeXK-
HBIA C BHYTPEHHUM YTJIOM
TPeyroJbHUKA.

/4 — BHeITHUH
(upu Bepmmue C)

CpoiicTBa BHENIHErO yIJjia TPEYroJbHUKA

Bremrnuit yros TpeyroabHuKa
paBeH cyMMe IBYX BHYTpPEH-
HUX YTJIOB, He CMEKHBIX C HUM

L4 =L1+/2

Buewramii yros TpeyroabHIKa
0OoJIBIIIE JII000T0 BHYTPEHHET0
yrJjia, He CMEKHOr0 ¢ HUM

4> /1, Z4 > /2

HepaBeHCTBO TPEYTrOAbHMKA

a<b+c
a>|b—c|




TpEeyroAbHMK
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PaBHOBEAPEHHbIM TPEYTOAbHMK

AABC — pasuobeapennsii (AB = BC) B
AC — ocuoBauue, AB u BC — GokxoBbIe
CTOPOHBI
A C
B CeoiicTBa Ipusuaku
A Ecim 8 AABC Ecim 8 AABC
AB = BC, /A= /C,
To LA=/C t0 AB = BC
(yrJiel TIpu ocHOBaA- | (paBHOOEIPEHHBIM
[ £\ HUW PABHBI) TPEYTOJIbHUK)
A D C

u OrcceKTpuca

Ecmu AABC — pasnobes-
peunbii u BD — menuana,
IIpoBEeJIEHHAA K OCHOBA-
HHI, T0 BD — BEICOTA

N

HnJIn

Eciu B Tpeyronbpuuke
COBIIQIAIOT:
a) BBICOTA U MeauaHa

0) BBICOTA M OMCCEKTpPHCA

B) MeauaHa 1 OMCCeKTpHCca,
TO TPEYTOJbHUK SBJISETCS

PpaBHOOEIPEHHBIM
PABEHCTBO TPEYITOAbHWMKOB
AB=AB, /A= /A,
AABC=ABC, |& |AC=AC, /B=/B,
BC=BC, ZC=/C,
B B
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1. MAQHMMETPUS

CBoiicTBa PABHBIX TPEYTOJIbHUKOB

1. ¥V paBHBIX TPEYTOJIHLHUKOB PABHBI COOTBETCTBYIOIIIE dJIEMEH-
TBI (CTOPOHEI, YIUIBI, MEIUAHBI, BEICOTHI 1 IIP.).

2.V paBHBIX TPEYroOJILHUKOB IIPOTUB PABHBIX CTOPOH JIEsKAT PaB-
HbI€ YTJIBI, ITPOTUB PABHBIX YIJIOB — PABHBIE CTOPOHBI

I[Ipusnaku paBeHCTBA TPEYrOJIbHUKOB

ITo nBy™M cTopoHam
¥ YTJIy MEKIy HUMHA

o

o~

ITo cropone u nByM™M
MIPAJIESKATIIAM YIJIaM

[

[

IIo Tpém cToporam

[~

[

IIpusnaku paBeHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHUKOB

Ilo nBYyM KRaTeTam

Ilo runorenyse u kaTery

]U//]U//

Ilo xkarery
¥ OCTPOMY YTJLY

Ilo runorenyae
¥ OCTPOMY YIJIy

JS/]H//

L
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NoaoBUe TPEYroAbHMKOB

ITomoGHbBIE TPEYTOJIBHUKH — 9TO Tpe-
YTOJIBHUKH, Y KOTOPBIX COOTBETCTBYIOIIIE
YIJIBI PABHBI, 4 COOTBETCTBYIOIIUE CTO-

POHBI IIPOIOPIIUOHATIBHBEI. A C
LA=/ZA;; ZB=/B; £C=ZC;; B,
AB AC BC

AlBl - Alcl - Blcl

& AABC  AABC,

CpoiicTBa MOTOOHBIX TPEYTOJIbHUKOB

P AB OTHOLIIEHNE IIePUMETPOB PABHO
P AB k OTHOIIIEHHUIO COOTBETCTBEHHBIX CTOPOH
1 11
¥ paBHO K03 PUITHEHTY II0H00M
2 OTHomeHue miIomanen mog00HbIX
Syusc _(AB] L
—AABC = PEYTOJILHUKOB PABHO KBAAPATY
SAA]Bp1 A B Koa(ppuimenTa momodus
IIpu3uaku mogo0usi TPEyroJbHUKORB
B Ecmu LZA=ZA u ZB=4B,
il To AABC ~ AA B,C, — 10 IByM PaBHBIM yTJIaM
AB AC
A, o Ecmn ZA=ZA n =—,
B AlBl A1C1
To AABC ~ AA B, C, — 110 AByM IIPOIIOPITHO-
HAJIBHBIM CTOPOHAM U YIJIY MEKIy HIUMU
A C

AB AC BC

AlBl Alcl Blcl '
To AABC ~ AA B,C, — 1o Tpém
IPOIIOPIIMOHAILHEIM CTOPOHAM

Ecan

Ecau PQ || AC, To APBQ ~ AABC.

IIpsimas, mapasreabHAs CTOPOHE
TPEyroJbHUKA, OTCEKAET OT Hero
TPEYTOJIbHUK, IT0I00HBIN JaHHOMY




14 1. MAQHMMETPUS
3anmaua. B
AABC~AA B C;AB:BC:AC=
=2:6:7.AC -AB =35cm.
Haiimu: AB; BC nAC.. h -

Pewenue.

AABC~AABC <

<AB :BC:AC=2:6:T
AB, =2x; B,C =6x;AC, =Tx;
Tx—2x=35;x="7,AB =14
B C =42uAC =49.

Omeem: 14; 42; 49. A C,
CooTHOLLEHME MEXAY SAEMEHTAMU
NPSMOYTOABHOTO TPEYTOAbHMKA

/C=90° a, b — rarersI,
¢ — TUTOTeHy3a, /A =
a’?+b*=c* | — reopema Ilucaropa
ZB=90°-0;c>a;c>b
. a b b
sino = — cosoL = — tga =— ctga =—
c c a
a=csina b =c cosa a=>btga b=actga

AACD ~ AABC

ACBD ~ AABC h=a_ b,

AACD ~ ACBD a’*=c-aq,

CD — BrICOTA, b*=c-b,

CD=c
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Sanaua.
a,=9;b,=16;a,b,¢c,h—?
Pewenue.

h* =916, h=+9-16 =3-4=12;
c=9+ 16 =25;

o’ =a,-¢;a=+9-25=3-5=15
b =b,-c;b=+16-25=4-5=20.

Omsem: 15; 20; 25; 12.

PelLLeHne NpsSMOYrOAbHbIX TPEYTOAbHUKOB

a — KaTer;
b — xarer

Hauo Hartitu Pemenue
x, ¥, B p=90°-0ay;
X = cosq,
y = c sina
x
¢ — T'UNOTEHy34;
0L — OCTPBIHA yroJ
IMpumep 1.
Jlano: ¢ =2, a. = 20°.
Hatimu: B; x; y.
Pewenue.
B =90°—20°="170°%
x=ccos 20°=2-0,9397 = 1,88;
y=-csin 20°=2"-0,3420 = 0,68.
Omseem: 70°; 1,88; 0,68.
.'Xf,(X,,B x = ¢a2+b2;

tgo="; th=2
b a

niu 3 =90°—a
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1. MAQHMMETPUS

IMpumep 2.

Jlarno: a =11, b = 60.
Hatimu: c, a, B.

a 11
P ctga=—=—=~0,833.
eweHue: tg b~ 60

[To Tabaume Bpamuca o = 10°; = 90° — 10° = 80°;

c=+11* +60* =/3721 = 61.

Omeem: ¢ = 61; o= 10° B = 80°.

x) 0“7 x = C2 _a2;
sina, = g; cosf = a
c c

unu B = 90°—a
¢ — TUIIOTEHY34;
a — Karer
IIpumep 3.
Jlano: a = 84, ¢ = 85.
Hatmu: x, a, .

. 4
Pewenue: x =85 —84% =13; sina = a % ~ 0,9882;
c
o~ 81°% B =90°-81°=9°.
Omeem: x = 0,9882; a. = 81°; B = 9°.
x, 5, B B=90°-0ay;
x =actga;
_a
sin o

a — Karer;
0oL — OCTPBIN YTOJI,
IIPOTUBOJIEKAIINH ¢
IIpumep 4.
Jlano: a =9, o= 68°.
Hatimu: B, x, y.
Pewenue: p=90°-68°=22°% y= a 9 ~ 9 9,71;

x=atg22°=9-0,4040 =~ 3,64.
Omeem: 22°; 3,64; 9,71.

sino.  sin68°

0,9277
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COOTHOLLIEHMS MEXAY CTOPOHAMM M YTAQMM

B MPOOM3BOABHOM TPEYIOAbHMKE

Teopema cunycos

CTOpOHBI TPEYTOJIBHUKA IIPOIIOPITHO-
HaJIbHBI CHHYyCaM IIPOTUBOJIEKAIIINX
VIJIOB.

a b c

2R

sino.  sinp  sinp

Teopema KocuHyCOB

¢ =a*+b*-2ab cosy;
b?>=a?+c?—2abcosB;
a’=b*+c>—2abcosa

R — pamuyc okpy:&-
HOCTH, OIIMCAHHOMI
OKOJIO TPEYTOJIbHUKA
€O CTOpOHAMH a, b, ¢

Bamauga 1.

Jlarno: AABC,
/A= /C=67°30', AC =10+2.

Hatumu: R.
Pewenue.
ZB=180°—(67°30' + 67°30") = 45°;
_AC 10v2 1042
2sin/B  2-sin45° ) J2

2

Omeem: 10.

10.

B

Bamaua 2.
Jlano: a=8,c=13,y=120°.
Haumu: b.

Pewenue.
IIycts b = x, 10 TeOpeMe KOCHHYCOB:

82+x2—2~8~x~(—%j:132;

x>+ 8x—105=0;x=b=15.

Omeem: 15.

c’=a® +b* — 2abcos120° cos120° = _5;
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1. MAQHMMETPUS

cosy =
v 2ab

CJIEL[CTBI/IH n3 TeopeMbl KOCHMHYCOB

1. Kocunyc yria MoHO BEUHCINATE 110 (hopMyIe:
a®+b*-c’

2. OmpesesieHnne Buga TPEYrOJbBHUKA 110 TEOPEME KOCHHYCOB:
eciu a?+b? < ¢?, y — TYIOH! yToJI, TPeyrOJIbHUK
TYIOYTOJIbHBIH; eciu a?+ b? > ¢2, y — 0CTPHIH yroi,
TPEYTOJIbHUK OCTPOYTOJIBHBIMH;
ecim @’ +b%=c% y =

3. Ecau a, b 1 ¢ — cTOpOHEBI TPEyToJIbLHUKA, TO MEeIHUAaHA,
IIPOBeEHHAs K CTOPOHE a, paBHa:

m, = %\/2((:2 ) -

90°, TO TPEYTOJIHFHUK TIPAMOYTOJIHHBIHN.

b +c? —qg? 10? +(5\/§)2 -5 \/g

Sanauga 3. b
a

Jlano: a =5, b:5\/§; c=10. o

Haiimu: o. ¢

Pewenue.

2bc
cosao = —3 =30°
2 9 a —_ .

Omasem: 30°.

cosa = =

2.10-5v3 2

’

MapaAreAorpamMm, NPAIMOYTrOAbHUK, POMB, KBOAPAT

I[Napanmesorpamm

C IMapamnenorpamm —
YeTBIPEXYTOJIBHUK, Y KOTOPOTO
IIPOTUBOIIOJIOKHBIE CTOPOHBI
IIOIIAPHO [TapaJlJIeIbHBEIL.

AB| CDu BC| AD <
ABCD — napaJsuienorpamMm
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MAPAAAEAOTPAMM, MPSMOYTOABHUK, POMO, KBOAPOT

_ g T,
Nﬁ+ Nb+ NQ+ NGI NMD+ N%
:HOodOoLO goredredsl OIWINAD

_ G T .
(,9+ ;P)g = P+ ;p :HOAOLd XI9H
-YOND 019 dorledIredy 9IWINAD HOHHOO0IA

vHERd HOLrRHOIRUL doLledredy BININA)) eHERd HOrRHOIRUL doLedredy BWNA)) q
a |4
nwwediorsrreden — (7)gy oL ao =09 ‘D0 =0V ox ‘@‘
‘70 =04 D0 =0V H mrenonn —qguoy | LT N
MUHIIOIAXQAIILoh — (7)) GV HULOH ‘wwedaorarredell — (7)gV UL 0 q
(,08T eHgrd gorrak a v
— XHUHI9000 BWINAD) 08T =g/ +V.7 OL
‘wmwedaorrarriredell — (7)) gV ULOH
o gapv =dgvyv ol ‘9areHoIenr — (79
‘wwedrorarredell — (7)gV ULOH 0 q
nwedaorerredenr — (7)Y OL
Dd=avupq=9gvn
MUHIIOIAXQAIALOh — (7)Y ULH a v
‘wwedaorariredell — (7)gV 0oL
‘av=od:avllogn | az=47°07=v7Dd=av ad=4v
MUHIIOIAXQAIILOh — (7)) GV ULOH ol ‘wwedaorerreden — (7)gy ALY
myeHend][ 0] : q

[:2:A73)7% (0%: 19}

QQSS\R@UE INMHDNHOMN()
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1. MAQHMMETPUS

Banaua.
tano:a=17,b=11,d, :d,=7:6.
Haiimu: d, n d,.

Pewenue.
d; +d} =2a” +2b%
d :d,=7:6;d, ="Tx;d,=6x;

(6x)2+ (Tx)2=2 -7+ 2 - 11%; 85x% = 340;
x=2;d,=6-2=12;d,=7-2=14.

b

d,=12;d,=14.
Omeem: 12; 14.
I[IpsMmoyroasHUK
B C B C IIpamoyroabHuK —
B ] mapaJiIesIorpaMm,
Yy KOTOPOI'O BCE YTJIBI
u ] IIPSIMBIE
A D A D
CeoiicTBa IIpusuaxu

1. Bce cBoiicTBa
mapaJiiesorpaMma.

2. Eciimu ABCD — tipsiMoyTroJib-
"uk, 1o AC = BD (nuaronasu
PaBHBI)

1. Ecitmu ABCD — napaun-
nemorpamm u ZA = 90°,
10 ABCD — 11psiMOyTOJIBHUK.

2. Ecniu ABCD — napauin-
nesorpamm u AC = BD, To
ABCD — 11pssMOyTOJILHUK

Boxpyr m0060r0 mipsimo-
YTOJIbHUKA MOKHO OITUCATH
OKPYKHOCTD:

_d_Na’+b®

2 2

R
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Pom0G
B C Pom06 — mapausieso-
rpaMM, y KOTOPOro
BCE CTOPOHBI PABHEI
A D
CaoiicTBa IIpusnakn

1. Bce cBoiicTBa
mapaJiieJorpaMma.

2. Eciu ABCD — powm0,

AC u BD — pumaronainu, To:
a) AC 1L BD;

0) IMaroHaJIu ABISIOTCS OMC-
CEeKTPHUCAMU YIJIOB

Ecniu ABCD — deTwIpéx-
YTOJIbHUK
uAB=AD=BC=CD,
10 ABCD — pom6

B s11060#t poM6 MOKHO BIMCATH
OKPYKHOCTD:
h asina _dd,

2 2 4a
a
Ksazgpar
T, P KBagpar — mpsamMoyroibHUK,
B C X\ Yy KOTOPOI'0 BCE CTOPOHBI PaB-
xR wer: AB=BC=CD=AD
1 =
njimn
A D B ¢ Ksagpar — pomo0,
) Yy KOTOPOI'0 BCE YIJIBI IIPSAMBIE:
459" /A=/B=/C=2/D=90°
- /45o
A D
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Oxonuarue mabauybl

CeoricTBa KBagpara

Boxkpyr kBagpaTra MOKHO oITmcaTh

a
R OKPYKHOCTb
a .
j R= ﬂ = i
~— 2 2

B KBagpaT MO¥HO BIINCATh OKPYHHOCTH

a
r=—
2

N

A Jluaronass B J2 pas GoJIbIIIe CTOPOHHEI,
a Te.d=av2 ua= ?
' a
Tpaneuus
B T C Tpanmeuusa — YeTHIPEXYTOJIBHUK,

AD || BC, AD u BC — ocHOBaHUS;
AB u CD — GOKOBBIE CTOPOHHI;
ACu BD — nuaroHainu,

BK 1 TN — BBICOTBL

Y KOTOPOTO IBE CTOPOHHKI IapaJlIeJIbHEL,
a JIBe IpyTHe He IapajiieIbHbL.
-
N D

AK

Cpenusasa IMHUA Tpanenuu

B C CpenHas quHNA Tpamenuu —

OTPE30K, COeTUHAIONINI cepeTUHBI

M N OOKOBEIX CTOPOH.

MN — cpenuss TuHUS

MN || BC BC+ AD
| BC' unN = BC+AD

CsoiicrBa: ;
MN || AD 2
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IIpodonscerue mabiuybe

57

BO 0OC BC
ABOC ~ ADOA; D_O_E AD

PasuoOokas Tpanenusa

X

S
-]

PasHOOOKasa Tpamemusa — Tpameimns
C PAaBHBIMH OOKOBBIMU CTOPOHAMU

CsoiicTBa

) [

n
b
a
h
b

1. £/A=2/D; /B=/C;
YIJIBL IPY OCHOBAHUY PABHEL
2. AC = BD;

AraroHaJIn PaBHBI.

Bricora, nmpoBenéHHasa u3 BepIInHEL
TYIIOrO YIJIa, IeJIUT 00JIbIlee OCHOBAHME
a+b

Ha OTPEe3Ku m u n JOJIUHON m =

. b-a
(paBeH cpemuHei JIMHUA n = 5 )-
Ecnu nquaromanu paBHOOOKOM Tpameruu
B3aMMHO IIePIEHIUKYJIAPHEI, TO BEICOTA
a+b
TR

paBHa cpefHeU JIUHUU: h =

IIpsamoyronsuas Tpamemus

ool
Q

I[IpssmoyrosibHas Tpamemuss — 9T0O Tpa-
melysi, y KOTOPOH o/iHAa OOKOBasi CTOPOHA
TEePIEeHIUKYJIIPHA OCHOBAHUIM:

AB 1 AD; AB1 BC;AB=h
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Oxonuarue mabauybl

CaoiicTBa

B C PasuocTs kBa- CymMa KBagpaToB
apaToB auaro- auaroHaJien paBHa
HaJIel paBHA CcyMMe KBaJgpaToB OCHO-
Pa3HOCTH KBaApa- | BAHUN U yIBOEHHOTO

A D TOB OCHOBaHHﬁ: KBagpara BBICOTHI:
BD*—AC? = AC?+BD? =
=AD*—BC? = AD?*+BC?*+2AB?

Tpanenus ¥ OKPY’KHOCTH

Ecnu orosto Tpamernuu onucaHa OKpysk-
HOCTb, 9Ta Tpallellus paBHOOOKAaA.
O0paTHO: OK0JI0 PABHOOOKOM TPaIeIy
A D MOYKHO OIHKCATh OKPY*KHOCTH

sy
Q

B C Ecnu B Tpamenuio Buucana oxKpysk-
HOCTB, TO:

1) cymMa ocHOBaHUI paBHA CyMMe GOKO-
ri0 BBIX cTopoH: AB+CD = BC+AD;

A D 2) paanuyc OKPYRHOCTH PABEH ITOJIOBUHE

h
ZAOB = /COD = 90° | BBICOTEL I"= E;
3) eciu COEUHUTE IIEHTP OKPYKHOCTH

AAOB u ACOD —
C BepH_[I/IHaMI/I TpaHeL[I/II/I, TpeyFO.HI)HI/I-
IIPAMOYTOJILHEIE
K1, IpUJIesRalIye K 6OKOBEIM CTOPOHAM,
OyIyT IPSIMOYTOJIFHBIMU
3amaua.

B rparmernuio Brmmcana OKpy»KHOCTD,
AB=CD =8 cm.

Haiimu: cpeqHO0 IUHAO TPAIISIIHH.

Pewernue. B Tpameruio Brimcana OKpyik-

HOCTH, 3HAYNT, A D
AB+CD=BC+AD=8+8=16.

BC+AD 16
CpenHss JIUHUS COCTABUT: - — = - =8(cm)

Omeem: 8 cm.
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OKpPYXHOCTb U KpYT

M

&

C

A

OKpY:KHOCTH — MHOKECTBO TOYEK ILJIO-
CKOCTH, PACCTOSTHIE OT KOTOPBIX JI0 JAHHOM
TOYKU (IIeHTPa OKPYIKHOCTH) OJTHHAKOBO.
O — 1IeHTP OKPYKHOCTH.

Paguyc okpy:KHOCTU — PaCCTOSHUE OT
LIEHTPA 10 TOYKH HA OKPY KHOCTH.

OA, OC, OD — panuycsi.

O6osuauaerca R wm r.

Xopaa — 0Tpe3oK, COeqUHSIONINI IBE TOY-
KJ HA OKPYYKHOCTH.
MN, CD — xopzpi.

JluameTp — xopa, MPOXOIAINAsa yepes
meHTp (obo3Hauaerca D niam d).
D=2R, CD=20A

Kpyr — MHOeCTBO TOYEK ILJIOCKOCTH,
paccTosTHIE JI0 KOTOPBIX OT JTaHHOW TOYKK
(zleHTpa Kpyra) He IPEeBLIIIAeT JAHHOTO
paccrosuusa (pagmyca Kpyra)

OKpPY>XHOCTb, XOPAbI U AYTH

A

B

Jlyra okpy:KHOCTH — YaCTh OKPYKHOCTH,
orpaHUYeHHAA IByMS €€ TOUKaAMU.

UAB, UBC, UAC

CgoiicTBa

Pasnrbie nyru crarusaioT paBHbBIE XOPIHL.
Ecmu WVAB =UCD, to AB = CD.
PasnbIe X0pbI CTATHBAIOT pABHBIE TYTH.
Ecmu AB = CD, to UAB = UCD
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Oxonuarue mabauybl

HapaJIJIeJIBHBIe XOpAbI OTCEKAIOT OT OKPYIK-
HOCTH PaBHBIE OYTH.

Ecmu AB || CD, o VAC = UBD

CD — pguamerp, AB — xopza.
Eciuz CD 1L AB, o AM = MB,;
eciu AM = MB, to CD L AB

Ecau xopast AB u CD niepecekarorces
B Touke S, T0 AS-SB=CS-SD

Eciu AB — xopaa, AC — nuamerp,
BD 1 AC,
10 AB*=AD-AC; BD*=AD-DC

OKPY>KHOCTb, KOCATEAbHbIE M CEKYLLIME

Kacarenpnasa — npamasi, nmemoias

C OKPY?KHOCTBIO TOJIBKO OIHY OOIILYIO TOUKY.
B AB — racarejabHAad.

Cexkymasa — mmpsamasi, IMeOIIAst C OKPYK-
HOCTBIO JIBe 00III1e TOUYKH.

CD — cerymias

)

BN

CBoiicTBa

OA 1 AB

Kacarenpuast nmeprieHaukyaIsipHa paguycy,
OPOBEJIEHHOMY B TOYKY KAaCaHUS

o
S
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Oxonuarue mabaulbe

c

AB=AC

OA — ouccexrpuca ZBAC.

Ecou 13 omHOM TOYKM K OKPYKHOCTH IIPOBE-
JIEHBI JIBe KacaTeJIbHBIE, TO:

a) OTPE3KU KacaTeJIbHBIX PABHEI,

0) OmcceKTpuCa yriia MeKIy KacaTeIbHbIMU
IIPOXOJIAT Yepe3 IEHTP OKPYIKHOCTH

Eciu SB u SC — cexyiue,

0)

o
N
B

S
10 SA-SB=SD-SC
A R
B
S Ecmu SM — racarenbHas, SA — ceryias,
T0 SM? = SB-SA
B

B3aMMHOE PACMOAOXKEHME MPAMOM U OKPY>KHOCTH

d — paccTosiHMe OT IEHTPa OKPYKHOCTH 0 IIPSIMOI,
r — pagnuyc OKPY:KHOCTH

d>r
O0IIMX TOYeK HeT

d=r
OpHa 0011as Touka
AB — racarenbHadg
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1. MAQHMMETPUS

Oxonuarue mabauybl

d<r

JIE

JIBe ob1e TOUKH
MN — ceryiasa

B3aMAMHOE PACMOAOXKEHME ABYX OKPYXXHOCTEM

Hocrei (R > r)

OO0, — paccrosHme Me:xRIy IeHTpaMHu, [2 1 r — paguycEl OKPY:K-

OKpy;KHOCTHU HE UMEIOT O0IIUX TOYEK

AV
N

&

OKpY?KHOCTH JIEIKAT OJHA BHE

IpyToi
R+r <00,

<

(0N
)

OHa OKPYKHOCTD JICSKUT BHY-
TPU OpYyTOH
00, < R-r

Oxpys:xkHOCTH KacamTca (0gHAa 00masa TOUKa)

Kacarorcsa Baemnrme

00, =R+r

[

Kacarorcs BuyTperte

00, =R-r




OKPYXXHOCTb M Kpyr 29

Oxonuarue mabaulbe

Oxpy:xHOCTH IEepeceKarTca (IBe o0Iye TOYIKN)

R-r<00,<R+r

(50
w DmB ’

0, 0

1

YTAbI B OKPY>XKHOCTMH

A IlenTpaabHBIHA yTOT —
IJTIOCKHI YTOJI C BEPIITUHOMN
B IIEHTPE OKPYIKHOCTH.
Z/AOB — 11eHTPaAJIbHBINA YTOJI.
B Z/AOB = UAB.
[MemTpaabHBIN yTOI U3MeEpSIeTC Iy -
A TOl, Ha KOTOPYIO OH OIIUpaeTcs
E B
B Bruucanusiii yros — yros, Bepiiu-
HA KOTOPOTO JIEKUT HA OKPYIKHOCTH,
a CTOPOHBI ITePEeCeKaIoT eé.
/ABC — BIIMICaHHBIA.
Brmcanusrit yrosr paBeH oJI0BUHE
JIyTH, HA KOTOPYIO OH OITMPAETCs,

¥ TI0JIOBUHE ITeHTPAJIHLHOTO YTJIa, OITH-
parIerocs Ha Ty ke JIyTy:

JABC = %UAC

-,

2

hS

JABC = %moc
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Oxonuarue mabauybl

Brimcaumbie yriiel, onmupawIlrecs Ha
OIHY U Ty e OyTy, PABHEI MEXKIY
CO0O1A.

/ACB=/ADB=/AEB

Brmcauusie yIJIbl, KOTOPbIE€ OIIMPAIOT-

> D cd Ha IUaMeTp, IpsIMEIe.
\
A ﬁ B VACB = /ADB = ZAEB = 90°
E
Yroa me:xay KacaTejJIbHOM Yron me:xay xopaaMmu
U Ceryuieu A D
M, A
C
" B
B ABu CD — xopabl
1
MA — racarespHA; ZAMC = =(VAC +UBD)
MB— Z
CeryIas
ZAMB = % U MnB

OKpPY>XHOCTb, BMMCAHHAS B TPEYTOAbHUK,
MU OKPY>XHOCTb, OMUCAHHAS OKOAO TPEYTOAbHMKA

Baoucanuas OKpysKHOCTH

OKpysKHOCTH HA3BIBAETCA BITUCAH-
HOM B TPEYTOJILHUK, €CJIU OHA KacaeT-
csI BCEX eT0 CTOPOH.

IleHTp 9TOM OKPYIKHOCTH — TOYKA
mepeceveHuss OMCCEKTPUC YIJIOB
TPEeyToJbHUKA.

28
r=———wm?'l=—,
a+b+e p
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Oxonuarue mabaulbe

re p = a+b+c
2 >
S — 1IOIAaIh TPEYTOJIHLHUKA,
p — LOJIyIIepuMeTp,
a, b, ¢ — NJIMHBI CTOPOH

CaHHOM OKPYIKHO-
CTH, TOUKA TIepece-
JyeHUs OMCCEeKTPHC,
MeJInaH, BBICOT

PasHo- Pasuo- IIpsamo-
CTOPOHHUIM OeapeHHbII YTOJIBHBIHA
TPeyroJbLHUK TPeyroJabLHUK TPeyroJbLHUK
B
a oS
/b
T
a 1 b — KaTeTH,
o ) ‘ ¢ — TUIIOTeHy3a
SN L_at b—c
s A D c >
6 AB = BC a+b=2R+2r,
Toura O — HeHTP BD — BrIcOTA, R— paznyc
BIIMICAHHON W OIM- | MEeIHAHA, OHCCEK- OIMCAHHOM
OKPY*RHOCTH

TpHucCa, BbICOTA.

OD=r

3amaua.

OKPYKHOCTH.

Pewenue.

B paBHOCTOpOHHEM TpeyTroJILHUKE BHICOTA
paBua 12 cm. Haiitu paguyc BuucaunHom

h — BEICOTA, OHA Ke W MeauaHa,
moaTtomy BO : OD=2: 1.
OD=r=12:3=4 (cm)

AN
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OmnucanHas OKPYKHOCTD

Opr}RHOCTb Ha3bIBAETCS OMHCAHHOM OKO-

B
JIO TPEYTOJILHUKA, €CJIM OHA IIPOXOJUT Yepel
& BCE €r0 BEPIIUHBI.
[leHTp aTOM OKPYKHOCTH — TOYKA IIepecede-
- HUS CEPEeTUHHBIX IIePIIEHTUKYISIPOB K CTO-
ANS| S

pOHaM TpeyTOoJIbHUKA.

OA=0B=0C=R

abe a
B nipousBosibHOM TpeyroapHuKe: R = ——; =
48 2sin A
a3

B paBHOCTOpOHHEM TpeyrosbHUKE: R = g

c
B npsmoyronbaOoM TpeyrosibHuKE: R = 3

re ¢ — TUIIOTeHYy3a TpeyTOoJIbHUKA

Ilono:keHne TOUYEK OIMMMCAHHON OKPYSKHOCTU
B 3aBUCHUMOCTH OT BHJIa TPEYTrOJIbHUKA

OcTpoyroJsibHbII

IlenTp — BO BHyTpeHHeH obJracTu
TPeyroJbHUKA

TynoyroapubIit

IleuTp — BHe obJsiacTu TPEYTrOJIBPHUKA

IIpamoyroapHbIHI
c IleuTp — coBmamaer
R= 9° m, C CepeIrHON TUIOTEHY3bI

& &
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MHOroyroAbHuK

CYMAMQ YTAOB BbIMYKAOTO MHOTOYFOAbHMKQ

MHOroyroJibHUK — IIpOCTasi 3aMKHYTAasI
nomanasd. CocenHrie 3BeHbs He JIeKAT

Ha OJTHOU ITPSIMOM.

ALA, ... A
AA,AA, ...

AA, ... A
ZA, /A,

A — BepIIUHE;
,A, /A — CTODOHBHI;

A, — nmaronasu;

..., ZA — BHyTpeHHUE yTJIEl;
o, B, ... — BHEIITHUE YTJIBI
MHOTOYTOJTBHUKA

Beiny kb1t MHOTOyroJsib-
HUK JIESKUT B OJHOU OJIYILIIO-
CKOCTH OTHOCHUTEJIHHO JTI000M
IPSAMOH, COZlepsKRAaIleil CTOPOHY

c
D

HesBbimykirbri
MHOTrOYTOJIbHUK.

IIpsmas, comepsraras cTopo-
HY MHOTOYTOJIbHUKA, JTeJIUT
€ro IJIOCKOCTh Ha YaCTH.

B

CymMa yTJI0B BBIILYKJIOTO
N-yTOJIbHUKA

O + 0+t o, =D =
~180°-(n-2)

CyMMa BHEIIHUX yTJIOB
N-yroJabHUKA (10 OJHOMY IIPHU
BepIInHe)

B,+B,+B,+...+B, =360°
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Broucannubie u onmucaHHbIE MHOTOYTOJIbBHUKHA

Broucanupriin OnucasHBII
MHOTOYTOJIbHUK MHOTOYTOJIBHUK

/

7

Bce BepirmHbL s1eskaT HA
OKPY*KHOCTH

Bce croponsr — racarenbHbIE
K OKPYKHOCTH.
P-r
2

S

’

P — mepumerp, r — paguyc
OKPYKHOCTH

Bnucannurie u onucaHHbIe tIeTI:IpéXyI‘OJ'II::HI/IKI/I

C ABCD — BrmcaHHBII
YEeTBIPEXYTOJIbHUK <>

B o ZA+/C=180°

u /B+ /D =180°

A
D
A ABCD — onmncaHHBII
B YeTBIPEXYTOJIbHUK <>
< AB+CD=AD+BC
C
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MPCBUAbHBIE MHOTOYTOABHMKM

-

A

2

b

N

Brimyxsierit MHOTOYTOJTBHUR
HAa3bIBAETCS MPaBUJIbHBIM,
€CJIN Y Hero BCe CTOPOHEBI

¥ YTJIBI PABHHI.

Kasaperit yros mpaBuiabHOTO
n-yroJbHUKA PABeH:
 180°(n—2)
B n

n

Buermruwuit yros npaBuiibHOT0O
n-yroJIbHUKA paBeH

_360°
B, = :

n

Ilepumetp IpaBUIILHOTO
Nn-yroJbHHUKA CO CTOPOHOH a:
P =a-n.

n

[Lommaas TpaBUABHOTO
N-yroJbHHUKA CO CTOPOHOH a:

2
S, =

na

4tg(180 )
n

n=4un=8

ILomans mpaBUIBHBIX

a) TPeyroJbHUKA
V3

S:
g

0) 4eTHIPEXYrOJIbHIUKA
(xBazpara)
S,=a%

4

B) IIECTUYTOIBHUKA
3a2/3

S, = 5
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BNmMCaHHbIE M OMMCAHHbBIE OKPYXXHOCTH
MOABHUABHOTO MHOTOYTOAbHMKA

Broucanuas oKpy:KHOCTH
KacaeTcs BceX CTOPOH IIpa-
BHUJIBHOI'O MHOT'OYT'OJIbBHHEKA.

OmnucanHas OKPYsKHOCTH
IIPOXOJIUT Uepes Bee
BEepPIINHBI ITPAaBUJIBHOI'O
TPEYroJIbHUKA

R — panmyc onrcaHHOI OKPYKHOCTH,

r — pagnyc BIUCAHHON OKPYKHOCTH,

Q — CTOpPOHA TIPABUJIBHOTO MHOTOYTOJILHUKA,
S, — mmomans, P, — mepumerp

Css3b mexay P, R, 1,S na

KonuuecTro cropon R . S
MHOTOYTOJIbHUKA
a
180°
3 _180° | —et lPJ
2sin n 2
n
3 a3 av3 a’\3
3 6 4
A a2 a a?
2 2
5 a a\/g 3(12 \/g
2 2
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30BUCHMMOCTb CTOPOHDI &,
NPABUABHOTO N-YTOAbHUKQO OT R U r

KosnnuecTro cropon

3aBHCHUMOCTH

3aBuCUMOCTH

OKPY*KHOCTB.

Haiimu:
Pewenue.

.. a
eé paauyc 5

ero CTopoHa

3
a, :Rx/_:—a\z/_; a, =
a3
5

Omsem: a, =

B xBagpar co cTOpoHOIt @ BIincaHa

CTOPOHY IIPABUJILHOTO TPEYTOJILHUKA,
BIIMCAHHOI'O B 3Ty OKPYKHOCTb.

CropoHa KBajipaTa paBHa Q.
B kBazpar BurcaHa OKpysKHOCTD,

B oxpy:xHOCTE BIIMCAH TPEYTOJIbHHK,

2

MHOIOYTOJIBHUKA a orRun a orrun
n a, =2Rsin a, = 2rtg180
n
3 a, = R\3 a, = 2r/3
4 a, = R\2 a,=2r
2
6 a,=R a, = gr 3
Bangaua.




2. NMPAMBIE U NTAOCKOCTHU B MPOCTPAHCTBE

B3aMMHOE pacnoAoXeHUe ABYX NPAMbIX
B NPOCTPAHCTBE

Ilepecekaromuecsa npambie

Ilepecekaromuecs nps-

a

MBbI€ — JIBe TIpSIMbIe, UMe-

b OIIIHE TOJIBKO OIHY OOIILYI0
TOYKY

IIpusuaku CeoiicTBa
Ecnu omaa Touka mpunae- Yepes ToOURy BHE JAHHOM IPs-
SKUT TaHHOU IIPAMOH, a Ipy- MOI MOKHO IIPOBECTU DECKO-
rad em He IIPUHAOJIEKUT, TO HEYHO MHOTI'O ITPAMBIX, IIepece-
IaHHad OpaMasa U IpsaMmad, KAIOIIUX JaHHYIO IPAMYIO
IIPOXOJAIAd Yepe3 9TU TOUKH,

IIepecexKarnTCa

B

L

Yepes 1Be mIepeceraronecs
IIPSAMEBIE MOYKHO IIPOBECTH IIJIOC-
KOCTh, 1 HpI/I 9TOM TOJIBKO OL[Hy

l'[apannenbnme IIpAMBbI€

ITapasenpHBIE IPAMBIE —

% IIBe TIpSAMBIe, JIeKAIIHe B Ofl-
o Hoﬁ IIJIOCKOCTH 1 HEe UMEIOIIe

00IIINX TOYEK
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Oxonuarue mabaulbe

IIpusnaku

CgoiicTBa

Ecau nBe mpsamMbie mapasiiesb-
HBI TpeTheU IPAMOI, TO OHI
napaJliebHEL.

Ecmualcublc,toal b

Yepes TouKRy BHE TaHHOI IIPs-
MOM MOKHO IIPOBECTHU IIPAMYIO,
napaJiieJbHyI0 TaHHOH Ips-
MO, ¥ TIPK 9TOM TOJIBKO OJHY

M a
b

qepes JIBe ITapaJijieJIbHbIe
IIpAMBI€ MOMHO ITPOBECTH I1JIO-
CKOCTb, U IIPH 3TOM TOJIBKO OTHY

a
b

o

Bce npsimbre, mepecekaromime
OBe JaHHbIe Iapajlie/IbHbIe
OpsMbIe, JIesKAT ¢ HUMHU B OJ1-
HOU IIJIOCKOCTH
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CkpemuBaoniuecsa npaMbie

a\
\N
o B

CxpemuBaromuecs mps-
MbI€ — JIBe IpsIMbIe, He Jie-
JKallye B OJHOM IIJIOCKOCTH

IIpusunaxu

CgoiicTBa

B TIJIOCKOCTH, a JIpyras mpsaMast
mepeceKaeT 9Ty IIJIOCKOCTD

B TOYKe, He IpUHAIIeRaIIeh
TIePBOM IPAMOM, TO 3THU IIPSI-
MBbI€ CKPeIHuBAIOITHEeCS

b

1. Yepes Touky BHE JaHHOMI
MIPSIMO# MOYKHO IIPOBECTH
0eCKOHEYHO MHOI'O CKPeIuBa-
FOIIMXCST TIPSIMBIX.

2. Jlist m00BIX ABYX CKPEIu-
BAIOIIUXCS IIPSAMBIX B IIPO-
CTPAHCTBE CYIIECTBYET TPETHS
MpsiMast, KOTOPAsT SBJISIETCS
CKpelIuBalonieicsa IJid KasK-
JIOH M3 JAHHBIX JIBYX IIPAMBIX

IlepnengukyaapHbIE IPAMBIE

90°

IlepuengukyaapHbie OIps-
MbI€ — JIBe IIPSMbIe, KOTOphIe
mepecerarwTcsa 1o yrioMm 90°
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Oxonuarue mabaulbe

CymecrBoBaHue
M eJUHCTBEHHOCTH

IlepnengukyaapHOCTH
U [IapaJijieJIbHOCTD

Yepes kamayo TOYKY OpPs-
MO MOYKHO TIPOBECTH TIep-
TEeHIUKYJIAPHYIO ed IpAMYIO,
¥ IIPHA 3TOM TOJIBKO OIHY

b

JlBe mIpsaMEIe, IIepIICHINKY -
JIAPHEIE TPeThbel, IapaJLiellb-
HBI MKy CO0O0I

a b

alc,blc=alb

Yepes kaxk Iy TOYKY, He Jie-
JKAIyIo Ha JaHHOU IPSIMOH,
MOKHO ITPOBECTHU TIEPIIEHTUKY -
JISIPHYIO e IIPSIMYIO0,

¥ IIPH 3TOM TOJIBKO OJTHY

M

Ecnu npsamas meprenaury-
JIIpHA OJTHOM M3 IBYyX IIapaji-
JIeJIBHBIX IPAMBIX, TO OHA
MEePIIeHIUKYJISIPHA U JPYTON
IpAMOU

alcal|lb=>blc

MNApAAAEABHOCTb MPSMOM

N MAOCKOCTH

[Ipsamas 1 WIOCKOCTH mapaJi-
JIEJILHBI, €CJI OHU He UMEIOT
00IIIX TOYEK

alla
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Oxonuarue mabauybl

IIpusnax

CgoiicTBO

Ecmma||bubca,0al b.

Ecau npsamas, He mpuHaiie-
sRaIasa MIIOCKOCTH, IapaJ-
JIeJIbHA KaKOU-JIr00 MpsaMOi
B 9TOH IIJIOCKOCTHU, TO OHA
napaJiiesibHa BCel IIJI0CKOCTH

B_)
/
/ b o /
Eciu a || o, B mpoxogut ge-

pe3 a, B mepeceraer o 1o b,
o @ || b.

Ecim yepes mpsamyto, mapasi-
JICJIBHYIO IIJIOCKOCTH, IIPOBECTHU
BTOPYIO IIJIOCKOCTH, KOTOPas
mepecekaeT IIepPBYI0, TO IPs-
Masd IlepeceveHus I1JIOCKOoCTe
OymeT mapaJiesbHa IepBOH
IpAMOU

ITapanienbHOCTD MJIOCKOCTEMH

JIBe miIockocTH HA3HIBAIOT

o HapaJieIbHbIMU, €CJIA OHI He
HMEIOT OOIIUX TOUEK.

B o B

IIpusaaku CgoiicTBa

Ecau nBe nepecexkarormecs
IpPsIMbIE OJHOM ILJIOCKOCTHU
COOTBETCTBEHHO ITapaJiiesThb-
HBI [IBYM IIePeCeKaloIIuMCsa
MIPSMBIM JIPYTOH ILJIOCKOCTH, TO
9THU IIJIOCKOCTH IIapaJljieJIbHBI

Ecism nBe pasiaudmbie mI0CKO-
CTH ITapaJuIeIbHbBI TPeThe,
TO OHU ITapaJLIeJIbHBI MEXKIY
coboit
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Oxonuarue mabaulbe

IIpusnaku

CgoiicTBa

[Tpsimbre 060MX TIOCKOCTEN TIe-
peceratoresa. Ecmaa || a; b b,
(@ca,bca,a cB, b cp),
TO O || B.

Ecmmo [[Buy|B, Toa |y

o

p
i

Eciu ABe IIapaJijieJIbHbIe
IIJIOCKOCTH ITI€pPeCeKaITCA Tpe-
TbefI, TO ITPpAMBI€E IIepeCeYeHUud
IIapaJijieJIbHBI.

Ecmu o || B u rtockocTs y mIepece-
KaeT ILTOCKOCTH Ol TI0 IIPSIMOM a,
IIJIOCKOCTB Y TIepeceKaeT ILIOo-
CKOCTB [3 o mIpsimoti b, To a || b

Orpesku mapaieIbHbBIX IIPS-
MBIX, 3QKJIIOYEHHBIX MEKITY
IIapaJijieJIbHBIMU IIJIOCKOCTS-
MU, PABHBEL.

Ecmu AB||CDwu o | B,
Aea,Cea,BeB,Dep),
t0 AB=CD

\\
b
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MNepneHAMKYASPHOCTb MPSIAMOM U MAOCKOCTH

IIpsmas, mepeceraroras 1JIo-
CKOCTbH, HA3bIBAETCS M€ PIIeH-
b JOUKYJISAPHOM 3TOU IIJIOCKOCTH,
€cJIM OHA IIepPHeHIUKYJIIpHA
JX000M IpsAMO, JIesKaIei

B 9TOU IIJIOCKOCTH.

mloa<s mlx x— mobdasa
IIpsaMasd IIJIOCKOCTH O

IIpussak nmeprneHauKyJISPHOCTA NPSIMOM U IIJIOCKOCTH

Ecmmalmublm@ub
JIePKAT B ILJIOCKOCTH O, 1 IIepe-
cekaiorcs), To a L a.

m m

Ecim npsimas mepmnengu-
KyJIIpHA JBYM IIEpECEeKalo-
IIUMCH IPAMBIM, JICHKAIIVIM
B IIJIOCKOCTH, TO OHA TIepPIIeH-
OUKYJISPHA 3TOMU TIJIOCKOCTH

CpolicTBa NEPHEHOUKYIAPHBIX IIPAMOM U IJIOCKOCTH

1. ¢ b Ecau mnockoers mep- | Eciu mpsimere mmep-
TMEeHIUKYJIIPHA OTHON | MEeHIUKYJITPHBI
: U3 JBYX IIapaJljelib- OJJTHOM U TOH Ke
N HBIX ITPSAMBIX, TO OHA IIJIOCKOCTH, TO OHU
l | HMePIeHIUKYIAPHA mapaJiieIbHEI.
¥ BTOPOM IIPSIMOM. Bemma lamb Lo,
Ecmalbual a, Toa| b
Toa L b
2. Ecnu npsamas mep- JIBe pasauuHbIe
TMeHIUKYJISIPHA OTHOM | IJIOCKOCTH, IIePIIeH-
a ¥3 IBYX Iapasliesib- JUKYJISIPHBIE OJTHOM
a HBIX ILJIOCKOCTEM, TO ¥ TOM Ke IIPSIMOH,
OHAa MePIEeHIUKYJIAP- | HapaiIebHEI.
: Ha ¥ BTOPOH. Ecmma laufla,
Ecmmo||fual a, Toa || B
Toa Ll
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MNepneHAMKYASP M HOKAOHHQS

Ha nnockocru

B npocrpancrtee

A
OL a
AOla, Oca

AQ — nepueHIuKy JIap U3
TOUKU A K IIPSIMOIL @

A

a O

AOLa,0 e a
AQO — nepreHIuKy asap
M3 TOYKU A Ha IIJIOCKOCTE 0

A
L&
0]
AO — paccrosiaue

OT TOUKH A 710 IpSAMOI a;
AB — HaxioHHasa

A

a O B

AQO — paccroaHue
OT TOYKH A 10 IJIOCKOCTH O
AB — HaxJjioHHas

[lepmennukyissp Kopoyue BCAKOM HAKJIOHHOM.

AO < AB
OB — mpoexkiusa OB — mpoexusa
HaKJIOHHOI AB HaKJIOHHOU AB
HA IPAMYIO & Ha IJIOCKOCTE O,
A 1
a AC AB>AC & A
‘AO < BO>0C
4 AB-AC & o BLA\C
o« B //>\c < BO=0C

Ecsut 3 ogHOM TOYKYM K OTHOM IPSIMOM (IJIOCKOCTH) IIPOBEIEHBI

JABe HAaKJIOHHBIE, TO:

* PaBHBIE€ HAKJIOHHBIC KUMEIOT PaBHBIC IIPOECKIIH,
* €eCJIF IIPOeKIIMH HAKJIOHHBIX PAaBHBI, TO paBHBI U CAMHA

HAaKJIOHHEBIE,

* OOIbINasT HAKJIOHHAS UMeeT OOJIBIILYIO0 IPOEKITHIO;
* M3 IBYX HAKJIOHHBIX 0OJIBIIE Ta, Y KOTOPOM IIPOEKIUS OOIbIIe
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Ha nnockocrn

B npocrpaucrse

3amaga 1.

B C D

AC — 1ieprieHauKyJIsp,
AB u AD — HaKJIOHHEBIE.
AB=30cMm, AD = 26 cMm.

cATCSa Kak 5:9.

Haiimu: AC.

Pewenue.
AB>AD < BC>CD
u BC =9x, CD = 5x.

ITo Teopeme Iludaropa:

u3 AABC: AC?=AB?> - BC? =
=30% - (9x)? = 900 — 81«2,

u3 AACD: AC*=AD? - DC*? =
=262 — (bx)? = 676 — 25x%.

900 — 81x% = 676 — 25x7;
56x? = 224; x = 2.

AC =+676-25-2" = 24.

AC =24 (cm).

Omeem: 24 cm.

HpOQKHI/II/I HAKJIOHHBIX OTHO-

Sanaua 2.

A d
0

W3 Toukwn S Ha IJI0OCKOCTD

oL TIPOBEIEHBI HAKJIOHHEIE,
Pa3HOCTD JIJINH KOTOPBIX

6 cm. Ux mpoextimu — 27 cMm
u 15 cm.

Haiimu: pacCcrodHue OT TOUYKK!
J10 IIJIOCKOCTH.

Pewenue.

SO La, SA>SB < AO > OB,
OA =27, OB=15, BS =x,
AS=x+6.

ITo Teopeme Iludaropa:

n3 ASOA: SO? = SA? — OA? =
=(x+6)?—27%

u3 ASOB: SO? = SB? - OB? =
=x?—152%

(x+6)2—27%=x%—15% x = 39.

SO =+/x* -15* =
~ /397 15" = 36.

SO = 36 (cm).

Omeem: 36 cM.
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TeopemMa o TPEX NePneHAMKYAIPAX

A

(0]

o B

OB — npoeknus AB Ha IJIOCKOCTE O,

& ABlec
¢ — mpamas Ha mirockoeta o, OB 1 ¢

Ecnu npamasa Ha JIOCKOCTH HEePHEHIUKYIAPHA IIPOEK-
IUY HAKJIOHHOHI Ha 3Ty IJIOCKOCTh, TO OHA IIePHIeHIUKY-
JISPHA U HAKJIOHHOM.

OO0paTHO: ecsiu IpsiMast Ha TJIOCKOCTU TTEPIEeHINKYJISIPHA Ha-
KJIOHHOM, TO OHA IIepIeHIUKYJIIPHA U IPOEKIINU IPAMON

3agaua. B
AABC, AB=AC =10 cwm,
BC=12cm, AD 1L (ABC), AD = 6.

Haitimu: paccrosuue or D no BC. H
Pewenue. A
1. ITposexém AH 1 BC.

2. Coequaum D u H, 110 Teopeme o

0 TPEX MEePHEeHINKYJIIAPAX D
DH 1 BC, 1. x. AH — mpoex-
nus HakiaoHHoi DH Ha mio-
crocts ABC. DH — uckomoe
paccrostHme.

3. U3 AACH: AH?> = AC? - CH?,
AH = 8 (cm)

(AH — BBICOTA U MeamaHa Tpe-
yroapuuka ABC).

4. s AADH: DA 1 (ABC),

DA 1 AH;

DH?=AD?+ AH? = 6>+ 82 = 100;
AH =10 (cm).

Omsem: 10 cMm.
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MepneHAMKYASPHOCTb MAOCKOCTEM

O TIepeceKaeT 3 mo IIPSIMOii ¢

Y IIepecekaeT o, 10 IPAMOU a

Y IIepecekaer [3 1o mpsamMoit b

albylec

JlBe mepeceraroecs MJI0CKOCTA HA3BIBAIOT HEPHEHIUKY JIAP-
HBIMH, €CJIU TPEThA IIJIOCKOCTh, IePIIeHANKYIAPHAT IPAMON UX
epecedeHus, IlepeceKaeT 3TU IIJIOCKOCTH II0 IIePIIeHJUKYJIAp-
HBIM IPAMBIM

IIpusnak nepreHaUKyYJISIP- .
- L S CsoiicTBO
HOCTH ILIOCKOCTEH
Ecau npsamas, gesxainas B Ecnu npsamasi, nesxanias
OJTHOM ILJIOCKOCTH, IIEPIIeH- B OJIHOU M3 JABYX II€PIIEH-
JUKYJIIpHA IPYyTrou IJIo- JURYJIAPHBIX IIJIOCKOCTEH,
CKOCTH, TO 3TH ILJIOCKOCTH HEePIIeHIUKYJISIPHA JIUHUN
MEePIIeHIUKY JITPHBI HX IIepeceveHns, TO OHA
nepreHInKyJIApHa U JPYTroi
ILJIOCKOCTH
Ecmu b 1 o u B mpoxoaut ge- Ecsiu B L a, B mepecekaet o mo
pes b, o La aub L a (b nexur B B), T0 b
la
b | b
o
B o a
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NapaAAEABHOE MPOEKTUPOBAHME.
M300paXKeHMe NPOCTPAHCTBEHHbIX OUTYP

HA NMAOCKOCTH

AA, || BB..

[Tpamas AA, nepecexaeT o B Touke A,
T. €. TOYKa A IIPOEKTUPYeTCA B TOUKY A,
HAa TIJIOCKOCTH 0.

A—>A;B— B;AB— AB,

OTpes3oK IIPOEKTUPYETCST B OTPE30K
AB - AB,

[Tpu mapasieIbHOM IIPOEK-
TUPOBAHUH NapPaJJIeTbHOCTD
OTPE3KOB COXPAHSIETCS.

Ecnu AB || CD
(AB—>AB;CD—CD,),
To A B, || C.D,

— 1B D

A

\'

S

Q

=
D—'Q —
=

IIpu mapasnnenbHOM IpPO-
eKTUPOBAHUU OTHOIIIEHUE
OTPE3KOB OJTHOM ITPSIMOM
WJIN TTapaJlIeJIbHBIX IIPSIMBIX
coxXpaHseTcH.

AC _AC
CB CB

bS
Q\
s

CraencrBue

Ecmi C— cepemyaa AB, AB— A .C

C->C,

171

To C, — ceperuraa A B,.
CepenuHa 0Tpe3Ka MPOEKTUPYETCSA B CEPEIUHY 0TPEe3Ka
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3. MHOTOIrPAHHUKHU

Mpusma

E

1

/

D, IIpu3ama — MHOTOTPAHHUK, COCTOS-
- I U3 IJIOCKUX MHOTOYTOJIHHITKOB,
A, X1 c JIEKAIIUX B PASHEIX IJIOCKOCTIX
By " 1 | ¥ cOBMeIaeMBIX IIapalyIebHEIM IIe-
| D PEeHOCOM, T BCeX OTPE3KOB, COeIIHI-
|
|

\ IOIIUX COOTBETCTBYIOIINE TOYKH ITUX
X MHOTOYTOJILHHUKOB.
ABCDEn A B CDE —
OCHOBAHMUSA TPU3MEI;
E, D, AA,BB,CC,, ... —
0oKOBEBIE pebpa;
1 |ABBA,BBCC,...—
OOKOBEIE I'PAHI;

Q

AD, — nuaroHasb IPH3MBI

A C (0Tpe3oK, COeTUHSAIONINNA JBE BEPIIIH-
HBI IIPU3MBI, He IIPUHAIJIeKAIIIe
onuoit rparm; A M 1 (ABC),

A M = H — BrICOTA)

CeoiicTBa @®opmyIbL

1. OcHOBaHUS TPU3MBI
PABHBEL

2. OcHoBaHUS IIPU3MBI

2
JIeKAT B IIapasIeIbHBIX ‘A(

IIJIOCKOCTHAX.

3. BoroBrie pebpa mapasiesns-
HBI ¥ PABHBL.

4. Boxosple rpaHs — Boxopas moBepxXHOCTH —
IapaJjiIe/IorpaMMbl cyMMa ILIOIIA el OOKOBBIX
TpaHel Uin
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3. MHOTOrpaHHUKM

Oxonuarue mabauybl

rae | — mmHA OOKOBOTO
pebpa; P — cedeHue ILI0CKO-
CTBIO, EPIIEHIUKY JISPHOMN

K eé OOKOBBIM I'DaHAM

IlotHass mOBEpXHOCTH —
cymMa OOKOBOM ITOBEPXHOCTH
U ILJIOIIIA el OCHOBAHUIM:

S = SGOK ) 2SocH'

O6GBéM mpu3mMbI

V: SOCH'H

TPU3MBL

IIpamasa npuama

IIprama Ha3bpIBaeTCA MPAMOI,

4, D, ecsiu eé OOKOBEIE pebpa 1ep-
B, C HEeHIUKYJISIPHBI OCHOBAHUSIM.
AA| 1 (ABC), BB, L (ABC), ...
A D
B C
CsoiicTBa D®opmyibl

1. Beicora paBHa GOKOBOMY
peodpy.

2. BoroBrie
rPaHU — HPAMOYTOJIbLHUKA

BoxkoBasa moBepxXHOCTH:

S = Pocu ’ H’

Gox

rae P — mepumerp ocHOBa-

uusa; H=AA, — BrIcoTa.
IMonHast MOBEPXHOCTH:
S s = Seoc T2S,,

II0JIH 0K OCH

O0Bém:

V: SOCH.H: SOCH.AAl
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3anaua.

ABCA B,C, — npsaMad mmpusma,

7171

AABC, 2C =90°, BC =5 cmM,
AC=12cm, S =270 e’

Haiimu: AA,.

Pewenue.

1. ITo Teopeme Iludaropa:

AB?=AC?*+ B(C?=5%+122=169;

AB =13 (cm).
2. S

TIOJTH

ocH

= SGolc + 2

ocH’

1 1
S :EAC-BC:§~5~12:3O (cm?); C

Se =S — 28,,=270-2-30=
=210 (cm?);
Sﬁorc = Pocn ’ AA]’
S, 210
— 0K — — 7
A4, P 5+12+13
AA =T (cm).

Omeem: 7 cMm.

IIpaBunsHas mpusama

HpﬂMaﬂ IIpu3Ma Ha3bIBaeTCA l'lpaBPI.TIbHOﬁ, €cJIn e€ OCHOBA-
HUAd — IIPpaBUJIbHBIE MHOT'OYTI'OJIbBHUKHX

TpeyrojJabHasda

YeThIPEX-
yroJabHasd

OATUYTOJIbHASA

IIeCTH-
yrojJgbHasa
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IInomans GOKOBOM IMOBEPXHOCTH MPABUIHBHOM IIPU3MBI

Sr]p — ILIOLIAIb I'PAHU;
n — KOJIMYECTBO I'paHel;
a — CTOPOHA OCHOBAHUSI;

| — nnuma 60K0BOTO pedpa

S

=S, n=aln
OK Tp

NapaareAenunea

I[Napannenenunen — mpusma,
B OCHOBaHUU KOTOPOU JIEKUT
napaJiiesorpaMm

CsoiicTBa:

1. Bece rpanu — mapaJuiesorpaMMal.

2. [IpoTuBoseskalye rpaHu mapaiiesib-
HBI ¥ PABHEL.

3. [lmaronanu mapaJsuiesenuieia mepe-
CEKAITCA B OJJHOM TOYKE U TOYKOM Iepe-
CeUeHMs [IeJIATCA TIOIIOJIAM.

O — cepenuna A,C, BD,, AC, n B,D.

4. Tourka O — IIEHTP CUMMETPUN
mapaJuiesienuieia

CymMa KBaJpaToB BCex qUarOHAase ma-
pasiiesienuIIea paBHA cCyMMe KBaJgpaToB
ero péobep.

4} +d) +d} +d; =4a” +4b” + 4¢”.

CyrmectByer Tpu BH1a
apaJsiesIelnIIeioB.

1. ITpssmoit — Bce OOKOBBIE TPAHU IIEP-
HEeHIUKYJISIPHBI IIJIOCKOCTSIM OCHOBAHUM,
OCHOBAHUS — I1apaJLIeJIOrPAMMEBL.

2. IIpssmoyrobHEBIN — Bce OOKOBBIE TPAHU
¥ OCHOBAHUS — IIPSIMOYTOJIbHUKH.

3. Haxstonusrit — 00KOBBIE TPAHU HE Tep-
HEeHIUKYJIIPHBI OCHOBAHUSM, BCE IIIeCTh
rpaHel — IrapaJiIjIeI0rpaMMBbl
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Ky6

Ky0 — mpsaMoyrosibHBIHN [TapasiiesenuIieT,
Yy KOTOPOTO BCe PEOpa paBHEL.

CgoiicTBO
Bce 00KOBBIE TpaHu — KBAIPATEHL

®opmyJibt

1. Jlnaronann: d = av3.
2. llmomane: S, =4a* S, = 6a’

d3
33

3. 00sém: V=a’umu V =

Mupamuaa

S

B C

IMupamumoit Ha3bIBAETCS MHOTOTPAHHUK,
KOTOPBIN COCTOUT M3 IIJIOCKOTO MHOTO-
yroJbHUKA (OCHOBAHMS IIMPAMUIEL), TOY-
KM, He JIeJKAIeH B IIJIOCKOCTA OCHOBAHUS
(BepIIMHBI IUPAMUIBI), ¥ BCEX OTPE3KOB,
COETMHSIIONIUX BEPIITUHY ITUPAMUJIHI C BEP-
ITTHAMY OCHOBAHUSA

ABCD — ocHoBaHMe TUPAMUIHT;

S — BepIIMHA TUPAMUIE;
SA, SB, SC, SD — 6okoBbie pEébpa;
AASB, ABSC, ACSD, AASD — 6okoBBI€ TpaHHI

S

BricoTra nupaMuabl — HepIeH UKy P,
OMYIIEHHBIA U3 BEePIINHbI IIMPAMUILL Ha
ILJIOCKOCTH OCHOBAHMSI.

SO — BbICOTA IHPAMUIIEI;

SO = H (SO L (ABCD)).
Vrmp = l Socn -H
3

S, S

GOK. IHp. = AASB

= S + SOCH

TIOJTH. TIHP. Gox

+S

+ SABSC + S AASD

ACSD
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[MNpPABUABHAS MUMPAMMAQ

[Tupamuaa HasEIBaeTCA MPABUJIBHOM, €CJIU €€ OCHOBAHUEM
SIBJISAETCS TIPABUJILHBIM MHOTOYTOJIBHUK, & OCHOBAHUE BBICOTHI
COBIIAJAET C IIEHTPOM 3TOT0 MHOTOYTOJIbHUKA

Hexoropsie Buabl IpaBuIbHBIX MHPAMU/

Tpeyronpuas
AABC — 1tipaBUJILHBIN;

O — TouKa mepecevyeHnss MeIuaH
(BBICOT U OMCCEKTPWC), IIEHTP BIIMCAHHON
¥ OIIUCAHHOU OKPY:KHOCTEMN

YerpipéxyroabHasi
ABCD — kBagpar;

O — Toura IIepecevyeHusd auaroHaJieint

IlecTuyrospHas
ABCDEF — 11paBUJILHBIN [IECTUYTOJIbHUK;

O — Touka mepecevenusa guaroHaieir AD,
BEu FC

SO — Bricora mpasunbHOU mupamusl (SO L (ABC);
O — 11eHTP OCHOBAHUS).
SM — anodema TpaBUIIBHON THPAMUTHI
(BBICcOTA GOKOBOM rpanu, SM 1 BC)
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Oxonuarue mabaulbe

CgoiicTBa

@opmyabl

1. BoroBrbie pebpa paBHEL,
OJIMHAKOBO HAKJIOHEHBI K TLJIO-
CKOCTHU OCHOBAHUS.

SA=SB=SC=..;
ZSAO=2£SBO=2/£5CO=...

2. BokoBbIe TpaHu — paBHEBIE
OpYyT OPYTY paBHOOEIpEHHbBIE
TPEYTOJIbHUKH.

AASB=ABSC-=...

ArniodemMBbI paBHBI U HAKJIOHE-
HBI K TIJIOCKOCTH OCHOBAHUS
TI0JT OTHUM YTJIOM

ILromans 60oxoBOI

IIOBEPXHOCTH:
1 1

Sﬁox = _Pocn ’ SM = _POCH .l’
2 2

roe [ — amodgema

i

0oCH

= )
cosQ

60K

rIe ¢ — yToJI HaKJIOHA
OOKOBOI I'PAHM K ILJIOCKOCTH
ocHoBaHuUd, ¢ = LSMO.

ILromanes monuoI
IMOBEPXHOCTHU:

S - S601c + SOCH

TI0JIH

O0BéMm:

Vnnp = l‘SOCH : H’
3

H=S0,

H — BricoTa nupamMumet

3amaua.

Haiuimu:

Pewenue.

TIOJIH. TpaHun 4

Omeem: Snom{. = a2 \/g

2
=S -4:a\/§-4:a2\/§;5

ILIOIIAAE IIOJITHOM IIOBEPXHOCTH IIPABUJILHON TPEyTOILHOM IIIpa-
MUIBI, €CJIN BCe e€ pedpa paBHBI a.

=a’3.

TOJIH.
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[NOAOXEHWME BbICOTblI B HEKOTOPbIX BUAOX MUPDAMMUA,

1. Ecoim B tmpamuse:

S
4

a) Bce OOKOBBIE PEOPA PABHEI

nJIn

0) Bce OOKOBBIE PEOPA COCTABIIAIOT OIIH-
HAKOBBIC YTJIBI C IIOCKOCTHI0 OCHOBAHMUS

B nJIn

B) OOKOBBIE PEOPA COCTABIAIOT OTUHA-
KOBBIE YIJIBI C BBICOTON ITMPAMMUJIBI,

TO BFICOTA IPOXOJUT Yepe3 IEeHTP
OKPY:KHOCTHU, OITMCAHHON OKOJIO
OCHOBaHUS

Ilpumeuanue: BbICOTA THPAMUILI MOKET PACIOIATATHCS BHYTPH
IUpaMUIbl, Ha OOKOBOM I'PaHU WJIM BHE TUPAMU/IBI, B 3aBUCH-
MOCTH OT pa3MeIlleHUs eHTPa OIMUCAHHON okpyxHOCTH. OKO0JI0
TaKOHU MUPAMUIBI MOKHO OIIHCATEH KOHYC

3agauga. S

OcHoBaHMe IUPAMUIBl — TPEYTOJbHUK

co ctopoHaMmu 3, 4 u 5 cM.

Bce 6oxoBbIe péOpa HAKJIOHEHBI K ILJIOCKOCTH
OCHOBaHUSA TOJT yTJioM 45°.

Hatimu: 00béM mupamMuIbL. A

Pewenrue.

1. Bce 6oxoBBIe pébpa HAKJIOHEHBI IO OJHUM yIJIOM =
T. O — ILIEHTP OKPYRHOCTHU, OIIUCAHHOM 0K0o10 AABC.

2. AABC — npsiMOyTOJIBHBIH, T. K. 52 = 3% + 42,
B npsimoyrosibHOM TpeyrosbHUKE TEHTP OIMUCAHHON OKPYIKHO-
CTH — COBIIAJIAET C CePETUHOM TUIIOTEHY3BL.

8. AC=4 cw; BC=3 oxt; S,y :%AC-BC:%SA:B(CM).




Mpamnaa 61

IIpodonscerue mabiuybe

4. ASOC — paBHOGEIPEHHBIN ITPAMOYTOJIBLHBIM TPEYTOJIbHUK
(£80C=90°, ZOSC = 20CS = 45°. SO=0C=A0=0B=
“AB:2=5:2=25 (cm); V:éSm -SO:%-6-2,5:5 (car).

Omsem: 5 cm?®.

S 2. Ecou B mupamue:

a) Bce ABYTrPaHHBIE YIJIbI IIPU OCHOBA-
HUU PABHBI

nJin

0) Bce BBICOTHI OOKOBBIX I'PAHEN PaBHBI

N

B) BBICOTA COCTABJISET OJUHAKOBLIE YTJIBI
C IJIOCKOCTSIMY OOKOBBIX I'paHeid,

TO BBICOTA IIPOXOJUT Yepe3
IEHTP OKPYKHOCTH, BIIMCAHHON
B OCHOBaHUeE

B raryro nupamMuay MoKHO BIIICATH KOHYC.
[Tommams GOKOBOI TOBEPXHOCTH MTUPAMUIBI, B KOTOPOM BCe
JByTpPaHHBIE YIJIBI IIPH OCHOBAHUU PABHBI O, MOKHO BBI-

OCH

cosa

YUCIATH 10 hopmyite: S, =

Gox

3amaua.

OcHoBaHUe IUPaAMUIEI — POMO
CO CTOPOHOM @ ¥ OCTPBIM YIJIOM
o.. BokoBBIe rpaHy HAKJIOHEHEI
K OCHOBAHUIO IIOT yTJIOM .

Hatimu: miomanb 60K0BOHI IIO-
BerHOCTI/I HI/IpaMI/IHI)I.

Pewenue.

S a’sina

0oCH

60K

- cosf B cosp
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Oxonuarue mabauybl

3. Eciiu omaa GokoBasa rpaHb

S TUPaMUIBI TEPIEeHINKYIAPHA
IIJIOCKOCTU OCHOBAHWUS, TO BBICOTOM
A B | nupamMuasl SBJIAETCA BHICOTA ITOU
rpaHu.

Ecou 8 SABC (SAC) L (ABC)
u SO L AC (0 € AQ),
10 SO — BBICOTA TUPAMUJIEL,

SO 1 (ABC)

S 4. Ecnu nBe cmesxHBIE OOKOBBIE IpaHN

e PIEeHUKYJIAPHBI IJIOCKOCTH OCHOBA-
HHsI, TO BBICOTOM MAPAMU/IBI ABISAETCS
B | nx oGmee 6oxoBoe pedpo.
A
e Ecmu (SAB) L (ABC) n (SAC) L (ABC),

10 SA — BBICOTA ITUPAMUIEI

(SA L (ABC))

YCEYEHHA MMPAMMAC

S OG0pasoBanue yCeuéHHOMN
OUpPaMUIbI

Ecnu 3agama mupamuga SABC
u mposejieHa miockoctb A B, C,,
rmapaJuiesibHasi OCHOBAHMIO IUPa-
muget (A, B,C) || (ABC)), To aTa
ILJIOCKOCTD OTCEKAeT OT 3aJaHHOI
nupamusl nupamuny SA, B C,,
IMOJ00HYIO JTAHHOM!.

(C roappurmernTom mmogodust

p_SA _AB
SA AB

,prI‘aE[ YacTh 3aJJaHHON IInpaMuIbl — MHOI'OTPaHHUK

ABCAlBlC1 — HAa3bIBAETCS yCEYEHHOU MUPaAMUION.

I'parn ABCu A B,C, — ocuosanusa (ABC) || (A,B,C)).
Tpameruu ABB A, BCC B, ACC/A, — 60KOBBIE TPaHU

i 11
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Oxonuarue mabaulbe

BricoToii yceuéHHON TUPaMUIBT
Ha3bIBAETCS PACCTOSTHUE MEKTY
IIJIOCKOCTSMU €€ OCHOBAHUM!.

A0 1 (ABC);
A, O = H— BrICOTA.

Vyceq.nﬂp. = éH(Sl + Sz + m)’

rae S, S, — IJIoIa Iy OCHOBAHMH

Ilnomans MoBEepPXHOCTU yCEUEH-
HOU MUpaMHUIbI PaBHA CyMMe
ILIOIIAlell OCHOBAHUHI U OOKOBOIX
IIOBEPXHOCTH:

S e S1+SZ+SGDK'

1I0.

IIpaBunpHasa yceuéHHasa nupa-
MHUIAa — yCceuSHHAas IUPaMULIA,
ABJIAOIIAACA YaCThIO HpaBHJILHOfI
TUPAMU/IBL.

Anodema — BrICOTA OOKOBOI
rpaHu.

MN1ADwu MN LAD,;
MN — amocpema

IInomans OOKOBOI IOBEPXHOCTU
IIPABUJIBHOU YCEYEHHONU MUPAMUIBI

1 S, =S,
6ox:_(P1+})2).l’ ﬁo!c:
2 cos @
P, un P, — nepumerps S, u S, — mIomaau OCHOBAHMI;
OCHOBaHUIM;

( — YTOoJI HaKJIOHA OOKOBOM TPaHu
[ — amodema K O6JIBIIIEMY OCHOBAHUIO
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3. MHOTOrpaHHUKM

CeyeHus Ky6a, NpuU3Mbl, MTUPAMUADI

~

Cekymas miIoCKOCTh IeoMe-
TPHUYECKOT0 TeJIa — JTO JIIdas
ILJIOCKOCTh, TI0 00€ CTOPOHBI

OT KOTOPOH — TOUYKM JIAHHOTO
Tena.

CeuyeHue reoMeTpu4IE€CKOTO
Tesia — (purypa, cocraBiieH-
Has OOIIUMH TOYKAMHU CEKY-
LIeH IJIOCKOCTH U JTAHHOIO
Tesa

Meronam! mocTpoeHus
CeYeHUH:

a) METOJT CJIEJIOB;

0) MeToJT BHyTPEHHEr0
IIPOEKTUPOBAHUS;

B) METO/T TIepeHOCca CeKyIei
ILJTOCKOCTH

Cexyniasa mjI0OCKOCTh MOKET
OBITH 3aaHAa:

a) TpeMsi TOUKaMu, He JieKa-
MUY Ha OJHOU IIPAMOU;

0) IPAMOM U TOYKOM, He JIesKa-
el Ha Hel;

B) IBYMSI II€PECEKAOIITIMUCS
TPSIMBIMU

MeTon ciienos

IIJIOCKOCTH).

MHOTOTPaHHUKA

1. B mutockocTi HUKHET0 OCHOBAHUS (MHOTIA B HEKOTOPOU JIPY-
TOIi) IIOCTPOUTH CJIeAbl (JINHUU U TOYKH IIePeCeYeHusI CeRyIei

2. C IOMOIIBI0 9THUX CJIEI0B BBIIIOJIHUTE IIOCTPOEHUE TOUEK
IIepeceveHns CeKyIeH IJIOCKOCTH ¢ pe0POM MHOTOTPaHHU-
Ka U JIMHUEH ImepecevyeHnsI CEKYIeH MJI0CKOCTH ¢ TPaHAMM
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MpaBuAbHbIE MHOTOFPAHHUKMU

IIpaBuabHBIN BHIIYKJIBIH MHOTOTPAHHUK — BBIIYKJIBII
MHOTOTPAHHUK, TPAHU KOTOPOTO SIBJISTIOTCS IPaBUJIbHBIMU
MHOTOYTOJIbHUKAMU C OJUHAKOBBIM KOJIMYECTBOM CTOPOH

¥ K KayKI0M BEPIIMHE CXOAUTCSA OIUHAKOBOE KOJIMIECTBO pedep

Yucao |Yuciao

Mauoro- Yuciao
Ne MuororpanHuk rpa- BEp- .
YTOJIBHUK . pédep
Hel 1107051
1 |IIpaBuabHBIH TeTpasap 4 4 6
(4eTBIPEXTPAHHUK)
2 |Tercasmp | ] 6 8 12
(IecTUrpaHHUK), KyO
1 [
3 | Okrasap 8 6 12
(BOCBMUTPAHHUK)
4 | Uxrocasmp 20 12 30
(mBamIIATUTPAHHUK)
A
5 | Jlomerasmp 12 20 30

(TBEeHAMITATUTPAHHUK)

LY
5
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4. TEAA U NOBEPXHOCTU BPALLLEHUSA

LUnAMHAP

IMumuaap (Kpyrosou MUJIMHIP) — TEJIO,
coCTosIIee U3 IBYX KPYTOB, He JISHKAIIUX B OfI-
HOM IIJIOCKOCTH M COBMEIIAEMBIX TTapaslIesIb-
HBIM IIEPEHOCOM, W BCEX OTPE3KOB, COEIMHSIO-
II¥X COOTBETCTBYIOIIUE TOUKK OKPYKHOCTEH,
JIeSKAIUX B OCHOBAHUAX 9TUX IIAJIMH/IPOB.
OcHOBaHUA MIINHIPA — KPYIH.
OGpa3syomue — 0TPe3KH, COeIUHSIONTIE
TOYKH OKPYKHOCTEIA.

AA,, BB, — obpagzyromue

CgroiicTBa

Dopmyinl

1. OcHoBaHUS UIWHIPA PaB-
HBI U TTapaJlJIeTbHEI
AO=0A =R
(AOB) || (A,0,B)

2. O6paayrorme IUINHIPA
PAaBHEL U IIapaJlie/IbHEL
AA| || BB; AA, = BB,

3. Bricora muimHpa paBHa
0bpasymolIe.
H_ =AA =00,

[Tpu BpameHnn IPsIMOYTOJIb-
HUKA OKOJIO €TI0 CTOPOHBI KaK
ocu 00pasdyeTcst IUITHHIP

ILromans ocHOBAHMA:
S, =nk?

OCH.

IInomans 0OKOBOI
IOBEPXHOCTU:

S, =2nRH

6

Ilnomane mosaHoMI
MOBEPXHOCTHU:

S = SGDK + ZSOCH

TI0JIH

S =2xR(H+R)

TIOJIH

O0Bém:
V=S, .H
V=nR’H

OMM, O, — mpaMOyTOIbHHUK;
OO0, — och TUIHHAPA;
R .= OM=0M;

H_ = MM, =00,

1T




68 4. TeAna 1 NOBEPXHOCTH BPALLLEHMS

IIpodonscerue mabiuybe

Passéprra nmuauuapa

R
0

1

2nR H

Pasepéprra quinHagpa — OPAMOYTOJIBHUK CO CTOPOHAMU
2nR u H (boxoBasi MOBEPXHOCTE) U ABA Kpyra paguycamu R
(oCHOBAHMSA IIMJIMH/IPA)

Y

Cedyenne quINHAPA IJIOCKOCTIMMA

Ceuenne MI0CKOCTHIO,

OceBoe ceuenune .
napaJiieJIbHOM OCH

c

LD

,,,, ~.

A
ABCD — oceBoe cedeHHe (KLMN) || 00,
gcciqg}gj;e, IpoxXodlee yepes KLMN — mpsistoyrossm

ABCD — 1ipssMOyTOJIBHUK KL n MN — obpaaytommure

AD=d_ =2R KL=H _, KN— xopaa.

o’

AB=CD=H OA — paccrosiHIE OT OCHOBA-
R HUSA BBICOTHI 10 Xopasl INK
AB u CD — oGpaayoriue
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Oxonuarue mabaulbe

Ceuenue miIOCKOCTHIO,

. KacarenpHas niockocTh
napaJjiieIbHOM OCHOBAHUIO

Ilmockocts, mapasnnenbHas

OCHOBAHHIO, IIepeCeKaeT KacarenpHas miIocKkocTs —
GOKOBYIO TIOBEPXHOCTD ITUJIHH- IIJIOCKOCTD, IPOXOIAIIAA Yeped
Zipa IO OKPY’KHOCTH, PABHON 00pPAa3YIOIILYIO 1 IePIIEHIUKY -
OKPY¥KHOCTH OCHOBAHMA: JISIPHASA TIJIOCKOCTH OCEBOTO
R_=R_ CcedyeHUs, IIPOXOSIIETO Yepes

aTy 00pa3yIoIILyo.
oL — KacaTeJbHAas ILJIOCKOCTD,

AB — obpasyrmwomas,
o IIpoxoauT uyepe3 AB:

a L (A00,B)

3amaua.

ITnomans ocHOBAHKA IIMIMHAPA paBHA @, ILIOIIALL 0CEBOT0
CeueHHUs paBHA S.

Haumu:
ILIOIIAE IIOJIHOM IIOBEPXHOCTH IIAJIHNH/IPA.

Pewenue.

S.,.=6@ S;,=58S,,,.=2nR(H+ R), 50 2RH = S.
S, = 2nRH, Torna S, = nS;

S = See T 20 =718 +20;

TIOJTH

S =nS+2Q.

TIOJTH

Omeem: S =nS+2Q.
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Komuyc (xpyrosoit KoHyc) — TeJIo,
COCTOsAIIee U3 KPyra, TOUKH, He JIesKa-
LIel B IIOCKOCTH 9TOr0 KPyra, U Beex
OTPE3KOB, COeIUHSIONINX 3aaH-

HYI0 TOUYKY C TOYUKAMU OKPYKHOCTH
OCHOBAHUS.

OcHoBaHMe KOHyCa — KDPYT,
T. S — BepIInHA KOHYyCA.

SA u SB — obOpagayroniue (0TpesKu,
COEIUHSIOININE BEPIINHY ¢ TOUKAMU
OKPY*KHOCTH OCHOBAHIS)

CsoiicTBa DopmMyIbL

1. O6pasymomiue konyca | Ilmomanes ocHOBaHMA:

PaBHBI: SOCH = nR2
SA=SB-=... .
Hnoma,m, OOKOBOI IMOBEPXHOCTHU:
2.H, =8080 1 S, =R
(AOB) I .
JIomaab ITOJTHOM IMOBEPXHOCTH:
Snom-l = S60!c+ SOCH
S ..=TR(I+R)
O06Bém:

KOH

V. -is Hv, -lwr.H
3 3

[Ipu BpameHunu IpsIMOYTOJIBHOTO TPe-
YTOJIBHUKA OKOJIO €T0 KaTeTa KaK OCH
obpasgyercst KOHYC.

AAOS — TIpAMOYTOJIbHBIM.

SO — ock cummeTpuu,
AS — obpaasyroras.

R, —AO;H, =S0; AS=1

K¢




KoHyc

Paseéprra koHyca

A O B

. a
=2msin—;
b 2

Pa3séprra KoHyca COCTOUT U3 CEK-
Topa SAA,, paguyc KOTOporo paBeH
obpaayoleil KoHyca, OJINHA TyTd —
JJIMHE OKPYKHOCTH OCHOBAHUA.

SA=SA, =1; UAA, = 2zR.

ZASA, = — yrox B pa3BépTke
KOHycCA.

Z/ASB = o0 — yroJ 1pu BepIInHe oce-
BOTO CEYEHUS,

o = 2arcsin £
2n

Ceuenne KOHYCa IIJIOCKOCTAMHA

OceBoe ceuenue

Ceuenne, npoxogganiee
Jyepes BePIInHY

ASAB — oceBoe ceuenmue (IIpo-
XoauT depes ock SO)

ASAB — paBHOOEIPEHHBII
SA = SB = [— obpasyrorrue

i
i
!
i
|
i
i
i
i

=
|
i
i

0

AASC — paBHOOEIPEHHBIN

AS = SC = | — obpaayromue
AC —xopma, OA=0C=R
OD — paccrostHre 0T OCHOBA-

HUA BBICOTHI 10 Xopasl AC
OD? = AO?>—-AD?




72

4. TeAna 1 NOBEPXHOCTH BPALLLEHMS

CeueHne NI0CKOCTBIO,
nmapauieIbHONM OCHOBAHUIO

KacarenpHas minockocrts

ILmockocts, mapasnnenbHasa
OCHOBAHHUIO, IIEPECEKALT KOHYC
10 KPyTy, & OOKOBYIO ITOBEPX-
HOCTBb — IT0 OKPY?KHOCTH

C IIEHTPOM Ha OCH KOHYyca.

Tew _ SO

ceu

R SO

KOH

— =

\
\
Qv

KacarenpHasa miockocts —
9TO IJIOCKOCTB, IIPOXOIAIIAS
yepes 00pasyrolryo KoOHyca
MEePIeHIUKY JIAPHO 0CEBOMY
CEUEHMUIO, COMEPIKAIIEMY ITY
00pasymoIIyIo.

O — KacaTeJibHad IIJIOCKOCTD,

SA — o0Opaayro1as, o IPoXo-
nut yepes SA;
o L (SAO)

YCce4€HHbIN KOHYC

Yceué€HHBIN KOHYC — YacTh
KOHYyCa, 3aKJIIOUEHHAT MEKITY
€T0 OCHOBAHUEM U CEKYIIen
TIJIOCKOCTBIO, Tapajie IbHOM
OCHOBaHUIO.

OcHOBaHUS — KPYI'H C IIeH-
tpamu O u O,.

I — obpasyromas, AA, =1;

OA=Ru OA, =r — paguycs
OCHOBaHUU
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Oxonuarue mabaulbe

CgoiicTBa

@opmyabl

OceBoe ceueHre — paBHO0O-
Kas Tpallelys.

MKNT — oceBoe cedyeHne.
MT| KN u MK =TN
MT=2r; KN =2R

00, L KN

00,=H

[Tpu Bpamenun npsmo-
YTOJIBHOM Tpalelliu OKO0JI0
ocH, IIPOXOIAIIeld yepe3 MeHb-
11y OOKOBYIO CTOPOHY, IIep-
IeHIUKYJIAPHYI0 OCHOBAHUAM,
obpasyercs: yCeUYEHHBIN KOHYC

IInomans 0OxKoOBOI
IOBEPXHOCTH:
S, =R+

IInomane moaHoI

IIOBEPXHOCTH:
S =S +S +8
TIOJIH Gox locH 20cH
O6Bém:

1 2 2
Vo = gnH(R + Rr+r?)
R v r — paamychl HUIKHETO
¥ BepXHero OCHOBaHUIM;

[ — obpaayromias.

PassépTra yceuéHHOro Kouyca

JIBa Kpyra — BepxHee U HIXK-
Hee OCHOBAHMSA PASUyCaMu r
u R; yacTe KoJbIta — OoKOBas
IIOBEPXHOCTD
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4. TeAna 1 NOBEPXHOCTH BPALLLEHMS

Wap u chepa

IITap — TeJ1o, cocTosInee

M3 BCEX TOUEK IIPOCTPAHCTBA,
HAXOIAIIUXCA HA PACCTOS-
HUH, He OosbineM gaHHoro (R)
ot marHou Touku (0).

O — nenTp mapa;

OB — pajuyc mapa;

OB=R.

IMap mosryuaercsa mmpu Bpaiie-
HUH IIOJIYKPYra BOKPYT €ro
IraMeTpa.

0O6Bém mapa:

v =dpe
3

Cdepa — Teso, koTopoe
COCTOMT M3 BCEX TOYEK IIPO-
CTPAHCTBA, HAXOIATIIAXCS
Ha JaHHOM paccroganu (R)
ot manuoi Touku (O).

O — 1eHTp chepsr;
OA — panuyc cdepsr,
AO=R.

[Tpu BpareHNN MOTYOKPYIK-
HOCTHU BOKPYT €€ quaMeTpa
mosydaem cdepy.

IInomans mosepxHOCTU

cdepsnr:
S,, = 4nk?

Cevenue mapa mjiI0OCKOCTHIO

O — 11eHTp 1IApA;
O, — 1eHTp Kpyra CedeHHd;

00, 1B

Besxoe ceuenne mapa
IIJIOCKOCTBIO €CTh KPYT.

IlenTp atoro Kpyra — ocHoBa-
HUe IIepHeHTUKYJISApa, OILy-
IeHHOT0 M3 IIeHTpa napa Ha
CEeKYILYIO IIJIOCKOCTD.

N3 AOO A:
Rce‘{ = R2

mrapa

-00?




Wap n cdhepa

75

Boapmioit kpyr

Ceuenue nByms
IIJIOCKOCTAMM

0. R

N

Bosabmoi kpyr — cedenue
mnmapa, Impoxo/Isitiee yepes
HEHTP.

00, Lau 00, 1B
r, ¥ I, — PaJMyChl KPyTOB
CeveHus.

00,=00,<r =r,
00,<00,<r >r,
00,>00,<r <,

KacarenpHas niockocTsh

K IIapy — 9TO ILJIOCKOCTD, IIPO-
XO[AIIASA Yepes TOUKy cephl,
MepIeHIUKYIAPHAA K PASIy-

OA 1«

Cy, IPOBEIEHHOMY B 3Ty TOUKY.

KacarenpHasa k mapy — aTo
mpaMas, Jiexalnasi B Kaca-
TEJILHOM ILJIOCKOCTH U IIPOXO-
[IAIIas yepes TOUKY KaCaHWs.
OAlo;0ALa;aea

HYacTtm wapa

IITapoBoii cermeHT — 4acTh I1apa, Ko-
TOPYIO OTCEKAET CEeKyIIas ILIOCKOCTD.
IIockocTs gesuT mIap Ha OBa CerMeHTa:
AB = H, — BBICOTa MEHBIIIETO CETMEHTa,;
BC = H, — BrIcoTa 00JIBIIETO CeTMeHTa




76 4. TeAna 1 NOBEPXHOCTH BPALLLEHMS

Oxonuarue mabauybl

OcHoBHbIE hOpMYJIBI
IInomams 60KOBOI TTOBEPXHOCTH:
S_ =2nRH.

60K
Hﬂomaﬂ;]) IIOJTHOM IIOBEPXHOCTH:
S = nH(4R—H)

TI0JTH

O6wvem: V. =nH*? (R—gj

cerm

IITaposBoii cexTop — TEJI0, OTPAHUYEH-
HOe chepUIecKoi TOBEPXHOCTHIO IIIapo-
BOT'0 CErMeHTa W OOKOBOM ITOBEPXHOCTHIO
KOHyCa, KOTOpoe mMeeT 00IIee 0CHOBA-
HUe C CeTMEHTOM U BEPIIUHY B IIEHTPe
KOHyca.

OcuosHrbie hopmyIBI
[Tiromane mMoJIHOM TOBEPXHOCTH:

S, =nR(2H +JH@ER-H))

Obwin: V. :gan

Cex

Hpume%anue: ecJIn I.HapOBOfI CerMeHT MEHBbIIIe II0JIyImapa, To
JJIA IIOJIYIEeHHA IIapoBOIr0 CEKTOpA €ro JOIIOJIHAIT KOHYCOM,
a ecJtu OOJIBIIIe IIoJjynrapa, To KOHyC yIaJIdT

0 I[Taporoii ci10i1 — YacTh mapa Mex-
JIy TBYMSI TIaPaJLIeIbHBIMU CEKYIITUMHI
TIJIOCKOCTSIMU.

H — paccrossame MeskIy CeKyImuMu
TIJIOCKOCTSIMH,

R, u R, — paguychl OCHOBaHMI

OcuosusbIe opMmy B
I[Lmomane Goxrosoii moBepxHOCTH: S, = 2nRH; R — panuyc mapa.
[lomane mosHo# nosepxuocrw: S, =(2RH + R’ + RY).

TIOJTH

O6wém: V = %(31?.12 +3R. + H?)




5. A3AMEPEHUE TEOMETPUHECKUX BEAUYUH

YroA. BeAn4MHa yrAQ, rpaAycHAs mepda yraa

A m Yron — durypa,
coCTOAIIAS U3 TOU-
KU (BEPIIUHEI yIJa)
U JIBYX PA3JIMUIHEIX
B G n JIydeil, HCXOIAIINAX

Z(m, n) M3 9TOU TOUKHU
ZABC

1 ..
Vel u3mMepdroT B rpagycax. 1° = ﬁ Pa3BEepHYTOro yrja

Bunger yriios

IPAMOU TYyHOun

90°
Al LABC =90° =" pax B>
2
90° B
B c

passépuytsiit L/AOB = 180°

OCTPBIH 180°
o < 90°
o A , N\ B

@)

Ayra

Jlyra — vacTh OKPY:KHOCTH MEJKIY IBYMS
TOUYKaMMU.
I'pangycuasa mepa nyru — rpajaycHas Mepa
COOTBETCTBYIOIIIET'O IIEHTPAJIbHOI'O yIJIa.

nR
180°°

nRn°

180°

(>

Hnuna gyru 1°: [, =

A B

Hnuna nyru n®: [, =
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Banaua.

a) Hatitu nuymmay nyru okpyskaocTH pamuyca R = 5, ecsu eé rpa-
nycHas mepa 72°.

Pewenue.
=TT o628,
180°

0) Haifitu njiuHy MasiTHUKA CTEHHBIX YaCOB, €CJIN YTOJI eT0 KoJie-
Oaumii 38°, a JUIMHA IyrH, KOTOPYIO OH OIMCBHIBAET, paBHA 48 cM.

Pewenue.
a=38°% C,, =48 cm.
_ nRn° R 180°-1

ne

. = = 5
"~ 1800 e
180°-48
= 29020 40,5 (ew).
3,14-38° (ca)

Omeem: a) 6,28; 6) 40,5 cMm.

Yrabl B npoCcTpAaHCTBEe

Yron me:xay mpaMoi U IJI0CKOCTHIO

A Vron Meskay IpsaMON U IepeceKaronei
€€ TIJIOCKOCTHI0 — 3TO YTOJI MEKIY ITPSIMO
0 ¥ e€ IIPOEeKITNel Ha IJIOCKOCTb.

o / ZABO — yros mesxay mmpsamoi AB u 1wioc-
KOCTBIO O

BO — nupoeruna ABua o, AO L o

OcoGrlie cnyuaun

(0
(0

alla<e La;o0)=0
aloas Za;o)=90°
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Banaua. S

Bce pébpa nmupamunsr SABC paBHEL 3 cM.
SO — BrIcOTA.

Hatimu: /
yros mesxay mpamoit AS u miockoctbio ABC.

A
C
Pewernue.
ITo ycmoBuio AS=BS=CS =
T. O — 11eHTp onmcaHHOM okpy:xHocTH: AO = R.
R_ABB 33 _ =
3 3
SO 1L (ABC), to AO — mipoextiusa AS Ha (ABC),
T. . ZSAO — yroa mesxny AS u (ABC).
U3 AASO: cos LSAO = i—g = g = %; Z/SAO = arccos?.

Omeem: £ZSAO = arccos—g.

Yron me:xay miiockocTaMu (IByrpaHHBIA yIroJI)

VYriom mesxay miockocramu o u 3, me-

peceranIIIMICS 10 IPSIMOH ¢, Ha3bIBAETCSI
YTOJI MesKAy IIPAMBIMH, 110 KOTOPBIM TPEThs
IIJIOCKOCTE Y, IIepIeHIURYJIAPHAT UX JIUHUN
mepecedeHus, ITepecekaeT IIJIIOCKOCTH oL 1 .

ZABC — yToJ MesIy ILJI0CKOCTIMEA
auf,t.e. ABLc;BCLlc,ABco; BCcp

yFOJI MexRAy nmapajajie/JIbHbIMHAU
a IUIOCKOCTSIMU paBeH 0°.

B L B)=0=allp
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5. M3mepeHne reoMeTpryeCckmnx BEAMYMH

Oxonuarue mabauybl

JByrpanusiii yrosa — durypa, oopaso-
BaAHHAS JBYMS HOJIYILJIOCKOCTSIMU C O0IIel
OTpaHUYUBAIONIEN UX IIPSIAMOM.

o ¥ 3 — rpaHu ABYTPAHHOTO yTIJIa,
¢ — pedpo ABYTpaHHOTO yTia

AM 1 c¢,BM 1 c,AM c o, MB c .
LAMB=@ — JTUHEWHBIHA yroJI
IBYTPAHHOTO yTJIa

CgoiicTBa

IImockocTh TUHEHOTO yTyIa IepIeHAUKYJIIpHA KaKI0M IpaHu
JIBYTPAHHOTO yTJIA.

(AMB) L aom (AMB) LB

Yros Mesxay CKpemuBaMAMUCA NPAMBIMHA

Yron me:xay CKpemmuBaomuMuCa
OPAMBIMH — 9TO YTOJI MEJKIY TTPIMBIMH,
KOTOpBIE IepPeceKaTCs U Iapaiyie IbHbI
JAHHBIM CKPEITUBAOIIIMCS.

alla;b|b; Za;b)=ZLa;b)=9
0° <o <90°

Ecsu yron mesxny ckpemuBamomuMucs npsaMeiMu pased 90°,
TO OHU HA3BIBAIOTCSA MEePIEeHIUKYJISIPHBIMU

3amaua.

Haumu:

Pewenue.
DD, || AA,,

Omeem:

ABCDA B,C,D, — xy6.

yrou mesxmy mpameivu AA, u DC.

Torma £D DC = 90°.

4D DC = 90° — BCKOMBIH yTOJL.
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AAVHQ OTpEe3KA, AOMOHOM, OKPYXXHOCTM.
MepuMeTp MHOroyroAbHUKa

A K B OTpe30ok — yacTh IPAMOIA, KOTOPAsi COCTO-
WUT U3 BCeX TOYEK 9TOM IIPSIMOM, JIeIKATIUX
MEXKIy IBYMS €€ TOUKaMU — KOHIIAME
oTpe3Ka

JliuHa oTpe3ka paBHa cyMMe JIJIMH YacTel, Ha KOTOpbIe OTpe-
30K pasbuBaercs 000 ero Toukoii: AB = AK+ KB

3amaua.
B kakom ciyuae Toukn M, K u C jiexkar HA OQHON IPSAMOA:

a) MK = 3 cm; KC =10 em; MC = 8 e
0) MK =12 cm; KC=1 cm; MC =12 cwm;
B) MK =15 cm; KC =5 em; MC =10 cwm.

Omeem:
B), mockosibky MK = KC + MC, T. e. 15=5+ 10 (cm).

B Jlomamasa — reomerpudeckas urypa,
COCTOAIIAS U3 TOUEK, He JIeKAIUX Ha OJJHOHU
D | npamoii (BepImuH), COeIUHEHHEIX 0TPEe3Ka-

C MU (3BEHbAMMN).
JliuHa JIOMAaHOUI paBHA CyMMe [IJIMH €€
E 3BEHBEB
3amaua.
Haumu:

nauny gomauoit ABCDEF, eciiu AB = 3 cm, BC = 2,3 cwm,
CD=5,1cm, DE=6,2 cm, EF = 3,7 cm.

Pewenue.
AB+BC+CD+DE+EF=3+23+5,1+6,2+3,7=20,3 (cm).

Omeem: 20,3 cm.
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A MHOroyroiabHUK — IIpocTast 3aMKHY T
JOMaHas, COCeTHIE 3BeHbs KOTOPOU He
g A4 JeskaT Ha OJHOU IpSAMOI.

MHuOroyroIbHUK HA3BIBAETCS BBIMYKJIBIM,
5 ecJIM KasKkaas U3 ero JuaroHajiei JIeKuT
BHYTPU MHOTOYTOJIbHUKA

Yuciio quarosajie BhIIIYKJIOT0 MHOTOYTOJIBHUKA:
n(n—3)
n,=——
2
1 — YHCJIO CTOPOH MHOI'OYTOJIBHUKA.

’

IlepumeTrp MHOTOYTroJIBHUKA PABEH CYMMe JIJIUH €70 CTOPOH:
P=AA+AA+...+A A
n 172 3 n-1""n

D Oxpy:xHOCTH — (PUTypa, CoCTOAIIAA
N | B3 BCex TOUYeK ILIIOCKOCTH, PaBHOYAIEHHBIX
' OT JAHHOU TOYKU (IEHTPA).
OA = R — papuyc;
MN =D = 2R — nuawmerp;

CD — xoppa;

M VAN, VAM — nyru

JauHa oKpy:KHOCTH:

C=2nR,

rae R — panmyc; 4mciio T — OTHOIIEHWe JJINHBI OKPY/KHOCTH
K TUaMeTpy:

n:£z3,14
2R

PaccTosiHMe B NpOCTPAHCTBE

Paccrosanue oT Touku 10 miaockoctu (r — paccroaHue)

A Paccrognue oT TOYKHU 00O IJIOCKOCTH —
9TO IJIMHA HepHeHz[mcynﬂpa, OHyﬂleHHOFO
13 9TON TOYKM Ha IIJIOCKOCTH
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Oxonuarue mabaulbe

Cnoco6bI mocTpoeHusa

K ITposectu KP 1 a; P € a.
KP =p(K; o)
u P rIe p — PacCTOsIHUE OT TOYKHU JI0 ILJIOCKOCTH
Al ¢ AB 1 a
ITpoBecTu
Be D CD||AB= CD 1 a.
o
CD =p(C; o)
ITposectu B L o uepes Toury M
A (B mepeceraer o o AB).
ITpoBectu MN 1. AB = MN 1 «
4 MN = p(N; o)
B

YacTHbIe ciiyuau HAXOKI€HU PACCTOAHUS
OT TOYKH 0 IIOCKOCTH (IO IIpAaAMOI1)

CBOMCTBO TOYKH,
PaBHOYOAIEHHOU OT BCEX
Bep]J.II/IH MHOI‘OyI‘OJ’ILHI/IICa

Ecau Touka BHe miockoctn
MHOTOYTOJIbHUKA PABHOYIA-
JIeHAa OT BCEX ero BepIIUH,
TO OCHOBAHWUE IIePIIEHINKY-
SO — paccrosHme OT TOYRH JI0 | japa, IpOBeIEHHOIO U3 STON

ILJIOCKOCTY MHOTOYTOJIbHUKA; TOUKH K ILIOCKOCTH MHOTO-
OA = R — panmyc onucaHHOM YIOJIBHUKA, ABJISIETCS [IEHTPOM
OKpY2KHOCTH; SA — paccro- OKPYIKHOCTHY, OIHNCAHHOU
SIHUE OT TOYKH [0 BePIINHEI OKOJIO MHOTOYTOJIBHHKA.

MHOT'OYT'OJIbHHUKA
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Banaua.

S
lMurorenysa mpsaMoyroJLHOro
TpeyroJbHUKA paBHA 12.
Toura S HaxogUTCS BHE ILIO-
CKOCTH 9TOTO TPEYTOJIbHUKA
u Ha paccroguun 10 cm

OT KasKJI0M ero BepIIHEL. '
Haiimu:

paccTosTHIe OT TOYKH S

JI0 IJIOCKOCTH TPEYTOJILHUKA. B C

Pewenue.

Touxra S pauoymasiena ot Bepiud AABC = Touka S mpoerupy-
ercs B TOUKy O — IIEHTP OIIMCAHHOM OKPYKHOCTH.

B IIPAMOYT'OJIBHOM TPEYT'OJIBHHUKE 9TO CepearHa I'MIIOTEeHY3bI.

AO=0B=6cwm.

N3 AASO (£LAOS = 90°):
SO>=AS?-A0?=10%-6%=64.
SO = 8 (cm).

Omeem: 8 cMm.

S CBOMCTBO TOYKHU, PABHO-
I\ YOAJIEHHOM OT CTOPOH
MHOI‘O}’FOJIBHI/IKa

Ecnu Touka BHe mitockocTr
MHOTOYTOJIbHUKA PABHO-

A yIajeHa OT ero CTOPOH,
TO OCHOBAHUE IIEPIIEHIUKY-
JIsipa, TPOBEIEHHOT0 U3 9TOH
SO — paccrostHye oT TouRK 10 | TOYKH K IUIOCKOCTH MHOTO-

IIJIOCKOCTH MHOTOYT'OJIbHUKA; YTOJIBHHUKA, ABJIAETCA IEHTPOM
OKPY>KHOCTH, BIIMCAHHOM

AO = r — paauyc OKpY’KHOCTH, B MHOTOYTOIbHHE.

BIIMICAHHOH B MHOTI'OYI'OJIbHUK
SA — paccrodHue OT TOYKH O0

CTOPOHBI MHOT'OYTOJIbHUKA
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3anmaua. M

Hatimu:

paccrossuame ot Touku M

10 IJIOCKOCTH PaBHOOEIPEHHO-
ro Tpeyroibaura ABC, B
eciim AB = BC =13 e, K
AC =10 cMm; Toura M paBHO- A
yaajieHa OT KaKI0Hi CTOPOHBI 0

Ha 8g CM.
3

Pewenue.

Touka M paBuoymasieHa ot Bcex ctopou AABC = touka M
mpoenupyercs B Touky O — LIEHTP BIUCAHHOMN

B AABC OKpysKHOCTH.

1) Haiimém S,
_a+b+c 13+13+10

2 2 =18 (cm);
S = V1818 —13)(18 —13)(18—10) = 60 (cn?).
2) OK =r = Saanc _ 54 E(CM);
p 18 3

3) N3 AMOK (LMOK = 90°):

; MO = 8(cm).

3

MOZ — MKZ _OKZ — (82j2_ (EJZ: 3616
3

Omeem: 8 cMm.

Paccrosaune me:xay mapaiieabHbIMKI
IPSAMOM ¥ IIJIOCKOCTHIO

Bribparts Ha mpsaMoit a mpo-
HM3BOJIBHYIO TOYKY A 1 HAWTH
paccTosiHUE OT 9TOU TOYKHU JI0
ILJIOCKOCTH OL.

allaA e a;
pla; o) = p(4; o) = AA,
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IIpodonscerue mabiuybe

Paccrosuue MeEXKAYy InapajijieJIibHbIMU IIJIOCKOCTAMHA

Bribpats B mtockocTu mpo-
HM3BOJIBHYIO TOYKY A ¥ HAWTH
paccrosiHue 0T Touku A 110
IIJIOCKOCTH 3.

alB,Aea
p(a; B) = p(A4; p) = AB

Paccrosinue meskay CKpemnBaoMNnMUAC IIPAMBIMA

PaccrosHue me:xay ckpe-
IMUBAIOMUMUCA NPAMBI-
MU — 3TO JJINHA 00IIero
NEPHEeHOUKYIAPA K OTUM
IPAMBIM.

AB 1 a; AB 1 b;
p(a; b) = AB;

IpsMBIe @ U b CKPeInuBaTCs

C11ocoOBI BEIMUCIEHNS PACCTOTHUSA
MEeKAYy CKPEeIINBAIIMINMUCS IPAMBIMN

—
>< 5

b

p(a; b) = p(o; P)

IIpoeecTu uepes mpsimyio b
IJIOCKOCTE [ || @
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Oxonuarue mabaulbe

IIpoBecTtu uepes a u b mapaJi-

)/ o JIeJIbHBIE ITJIOCKOCTHU 0L 1 B

IIposectu o L a, cripoekTupo-
BaTh @ ¥ b Ha 3Ty IJIOCKOCTE:
a—>Ab->b,

p(a; b) =p(4; b))

3amaua. M

Yepes Toury O — TOURYy mepe-
ceuyeHus NUaroHasel KBaapa-
Ta ABCD mpoBeéH mmepIieH-
nukryJssip MO & ero mI0CKOCTH. D C
AD = 2a.

Haiimu:

PACCTOAHME MEMK/IY IPAMBIMUA 4 K B
AB u MO.

Pewenue.

AB c (ABC), MO N (AMC)=0; O ¢ AB,

T. e. AB 1 MO — CKpeInBaonImrecs IIpaMble.

[Mposeném OK — cpemmmoro suuauio AABD. Torma KO || AD.

Ho AB 1 AD, torna AB 1 KO; MO 1 (ABC), to ectb MO 1 OK.
To ects KO — 00IIu#i IIePIIEHINKYJIAP K CKPEIBAOIIIMCS
mpsimeiM AB u MO.

KO:%ADzm

Omeem: a.
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MAOLLOAM TPEYTrOABHUKA, YeTbIPEXYTrOAbHUKQ,
KpYyrd v ero 4acTteu

[MAOLLLOABL TPEYTOABHMKO

1 1 1
". Zaa 9 b 2cc

S = labsiny = lbcsinoc = lacsinB
2 2 2

®opmyia 'epona:
S =p(p-a)(p-b)(p-o0),
a+b+c

2

rme p =

nim

S:i\/(a+b+c)(—a+b+c)(a—b+c)(a+b—c)

Haxomxaenue miomany yepes pagnychl BIIN-
CAHHOM M OIMCAHHON OKpy»kHOCTeM 1 1 K.

S=p-r,
b= a+b+c
rae —2
_a+b+c
2 )

rae r — paguyc BIIMCAHHOM OKPYKHOCTH,

abc
=R nma S = 2R sinasinPBsiny,

roe R — panuyc ommcaHHOM ORPYKHOCTH
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Oxonuarue mabaulbe

ILo1a16 PABHOCTOPOHHETO TPEYTOJIbHIKA!

:ClZ\/g

4

S

HJIOHJ;a,D;B IIPAMOYTOJIBHOT'O TPEYT'OJIbHUKA:

S=Lap s-Len
2 2

S = %acsina :lbcsin[}

ab
CnencrBue: h, = —

JomosrHuTenbHBbIE (hOPMYJITBI
JJI IUTOINATY TPEeYTOJIbHUKA

‘Iepes MeauaHbl TPEYTrOJIbHUKA M., m,, m,:

1
S = g\/(m1 +m, +m,)(-m, + m, + my)(m, —m, + m,)(m, + m, —m,)

Y

LAt

Yepes BEICOTHI TpeyToIbHUKA h,, h,, A,

S s v ey ey cavars
9,
N

N
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Haxomnenne BBICOTHI ITPOM3BOJIBHOT'O TpeyroannRa
METOL0M ILJIOIEAS eI

MeTon miromanei 3akiIoJa-
eTcsa B HAXOKIEeHUN ILJIOIIA I
PA3JIMYHBIME CIIOCOOAMIU.

Jlastee 3 aTOrO paBEHCTBA
HAXOJIAT PA3JIMYHBIE dJIEMEH-
TBI TPEYTOJIBHUKA, HAIIpUMeED
BBICOTY

1
S = Eaha nan

S =yJp(p-a)(p-b)(p-c)

a+b+c 28
me p=—o == =7

3anaua.

Haitimu:
HAMOOJIBIIYI0 BEICOTY TPEYTOJbHUKA cO cTopoHamu 12, 39 u 45.

Pewenue.

Hamnbomabias BeicoTa IpoBOAUTCA K HAMMEHBIIIEH CTOPOHE,
T. €. B JAHHOM CJIy4ae K CTopoHe 12.

a=12,b=239, c=45.

_12+39+45

48;
2

S = /48(48 —12)(48 — 39)(48 — 45) = 216;

A :§:2~216

=36; h = 36.
“ a 12

Omaeem: 36.
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MAOLLOAb YETBIPEXYTOABHMUKA

PO

[Tomas s11060T0 BEITYKJIOTO
YeTBHIPEXYTOJILHUKA PaBHA
TIOJIOBUHE IIPOM3BEIeHU Ua-
TOHAJIeH Ha CUHYC yIJIa MesKIy
HUMU:

S = %dlal2 sina

ITnomans
napaJsuresiorpaMmma

S=ah, =ah,

S =ab sina

1 .
S = §d1d2 sing

IInomans IPAMOYroJIbHUKA
U KBajgpara

S =ab
p
.

S, =-d sine
S =2

2
SKE:i

2

||

>

Q

IInomans pomGa
S =ah

p

Sp = a? sina

1
Sp = §d1d2
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a IInomans Tpanenuu

a+b
S = -h
h 2

™

L[] WITH

STp =m-h,
a+b
rme m = —y — cpemussn

h JIMHUSA TPATIeITUH.

S_=CD-MN,

™

CD — GokoBas cTOPOHA;

MN — neprneHOIUKYJISp, IPO-
BeJIEHHBIU U3 CepeIUHBI JIPY-
roit 6oxoBo#t cropousl Ha CD

B paBHO0060KO# Tpamenuy ¢ B3AaNMHO MEePHEeHINKYJIAPHLIME KA -
TFOHAJIAME ILJIOIIAIL PABHA KBAIPATY BBICOTHIL:

S _=h?

P

MAOLLLOAb KPQYrd U ero 4actem

Kpyr — dwurypa, cocroamnas us Bcex TOUEK
TLJIOCKOCTH, PACCTOSTHUE OT KOTOPHIX JI0 JIaH-
HOI TOYKHU He OOJIBITEe JaHHOTO.

Touka O — 1eHTpP Kpyra, JaHHOE PACCTOS-
uue R — paauyc kpyra

Ilnomans xpyra:

2
S=nR?wumm S = nf , tne D — nuametp

Kpyroeoii cekTop — gacTs Kpyra, jexa-
1ast BHYTPU COOTBETCTBYIONIETO IIeHTPAIIb-
HOTO yrjia

N
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Oxonuarue mabaulbe

Hﬂomaﬂb KPYroBoro Cexropa:

nR* -n°

Scem* = °

360

rae n° — rpagycHasdA Mepa COOTBETCTBYIOIIETO ITEHTPAJIBHOIO yIJia.
_ aR?

cekT 9
e o — paguaHHasd Mepa COOTBETCTBYIOIIET'O IIEHTPAJIBHOI'O yIJjIa

’

’

Kpyrosoii cermenT — obmras
YacTh KPyra M HOJIYILIOCKOCTH

Ilnomans cermeHTa, He PABHOTO IIOJIYKPYTY, BEIUUCIISIETCS TI0
dopmyte:
2
nR
cerm O'noiSAa

360
T7e n° — rpajiycHasi Mepa COOTBETCTBYIOIIETO IIEHTPAJIFHOTO YTIJIa;
S, — mIoImah TPEeyroJbHUKA C BEPITHMHON B IIEHTPe KPyTa;
«t», ecatu n® > 180°; «—», ecau n° < 180°

3agmaua.

Haumu:
ILJIOIIAIb KPYyTa, BIIMCAHHOI'O B KBAAPAT CO CTOPOHOM .

Pewenue.

o a
HyCTb JaH KBaJapaT CO CTOPOHOHU @, Torga paguyc Kpyra r = E

Omeem: SKp =
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KomM6uHaumu Tea

KoMBUMHALMM MHOTOTPOHHMKOB

MuororpanHuKk Ha3bIBAETCS BIMCAHHBIM BO BTOPOI MHO-
TOTPaHHUK, €CJIU BePIIMHEI IIePBOTO JIeKAT Ha II0BEPXHOCTH
(pébpax, TpaHsax) BTOPOro. BTopoit MHOTOTpAHHUK HA3BIBAETCS
OIIMICAHHBIM OKOJIO II€PBOTO

KOMOBUHALMM TEA BPALLLEHMS

Munuaap — kouyc

A

Konyc massrBaercsa Bru-
CAHHBIM B WJIUHAD, €CJIN
OCHOBAHWe KOHyCa COBITAIAeT
C OCHOBAHUEM ITUJIMH/IPA,

a BepIINHA KOHyCa JICKUT Ha

IIpu sToM HMUIUHIP HASHI-
BaeTcsa OIMMMCAHHBIM OKOJIO
KOHyca

BTOPOM OCHOBAHWH ITWJIMHIIPA.

"/%

Huiueap HaseiBaeTcs BIIU-
CAHHBIM B KOHYC, €CJIH OJHO
OCHOBAHME ITUJIMHIPA JICIKUT
B OCHOBAHHUHN KOHYCA, a OKPYIK-
HOCTH BTOPOT'O OCHOBAHWUS
JICPKUAT HA OOKOBOM ITOBEPXHO-
CTU KOHYCA.

IIpu sTOM KOHYC Ha3BIBA-

eTcs OMUCAHHBIM OKOJIO
IIAJIMHIPpA

il \| "
R

K

OceBoe ceueHue, CBOMCTBA
h=H;R =R,
K 1T K 1T
h.wu H_— BEICOTHI KOHyCa
¥ IAJIHHIPA;
R n R _— panmycs koHyCa
¥ [AJIHHOpA

H
K
h, ,
iy
R
hid
OceBoe ceuenue, CBOMCTBA
RK _ H}c
- ’
r. H.-h,

H u hLL — BBICOTHI KOHyCa
u numHApa; R nr — pa-
JANYCBhI KOHYCa U ITUJIMHIPAa
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5. M3mepeHne reoMeTpryeCckmnx BEAMYMH

IIpodonscerue mabiuybe

IMMap — muauHIpP

Hunwraap Ha3bIBaETCS BIU-
CaHHBIM B ILIap, eCJIu ero
OCHOBAHUS SIBJISTIOTCSI CEYEHU-
sSMU 1Iapa.

[Tpu aToM map onucan oxo-
JI0 TMJIMHIPA

Hunmuenp HaseiBaeTCsa Onu-
CAHHBIM OKOJIO LIapa, ecjiu
map Kacaercs: Bcex obpa-
3YIOIIUX IIUJIMHIPA U €ro
OCHOBaHUMU.

[Ipu orom 1map Boucaun

B ITUJIUHAP

OceBoe ceueHue, CBOMCTBA
1. IlenTp 1mapa jgeRut

Ha cepeJuHe BBICOTHI ITH-
JIMHIPA.

2. OcHoBaHMUS IUJIMHIPA —
PaBHBIe IapaJileJIbHEIe ceue-
HUA IIapa.

3. Paguyc mapa R, paguyc -
JIMHIpA I ¥ BBICOTA IIUJIMHIPA
H cBsi3aHBI COOTHOIIIEHUEM:

2
R* = (%) +r?

=y

r

OceBoe ceueHnune, CBOMCTBA

1. [llap mosxHO BIKCATD
TOJIBKO B PABHOCTOPOHHUH
AJIAHID.

2. R:r:E,
2

rae R — panuyc mapa,
H — BoIcOTa ITMITHH/IPA,
r — paguyc IUJINHIpa
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Oxonuarue mabaulbe

IIlap — xouyc

Konyc HaspiBaercs Bmucau-
HBIM B IIAP, €CJIU BEPIINHA
KOHyCa JIEIKUT Ha TTOBEPXHO-
CTH IIapa, a ero OCHOBaHUE —
ceuenne mapa. [llap mpu satom
ONmHCaH OKOJIO KOHyCa

Konyc nHaswiBaercsa onucaH-
HBIM OKOJIO LIAPA, eCJIU IIap
KacaeTcs BcexX 00pasyoImx
KOHYCa W €r0 OCHOBAHUM.

ITap opu aTom BOMCaH B KOHYC

\ Y
)

OceBoe ceueHue, CBOMCTBA
1. IlTap moskHO omrcaTh OKOJIO
JII000T0 KOHYyCA.

2. lleuTp mapa — Ha ocu
KOHYCA W SBJISETCS IIEHTPOM
OKPY3KHOCTH, OITMCAHHON OKO-
JIO OCEBOT0 CeUeHUs KOHyCA.
3. Eciiu R — panmyc mapa,

r — paguyc OCHOBAHUS KOHY-
ca, H — BrpICcOTa KOHYyCA, TO
R?*=(H-R)*+r?

O, 1

Q
[Slfe)

A O R C

OceBoe ceuenue, CBOMCTBA
1. [lTap mMosKHO BIIMICATH B JIIO-
0011 KOHYC.

2. lentp mapa — Ha ocu
KOHycA.

3. Ecitn r — paauyc mapa,
R — panuyc OCHOBAHMS KOHY-
ca, H— ero BeICOTA, TO

r R

H-r Jm+r*

r=RtgZ = S ,

2 R+L
L — ob6paayromasa KoHyca;
oL — YTOJI MeKIy 00pasyronei
¥ ILJIOCKOCTBHIO OCHOBAHUS
KOHYyCa
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5. M3mepeHne reoMeTpryeCckmnx BEAMYMH

KOMBUHALMM MHOTOFPOHHUKOB U TEA BPALLLEHMS

Hunuaap — npuama

[Ipuama HasbIBaeTCsa BIIUA-
CaHHOM B MMUJIUH/AP, €CJIU €€
OCHOBAHMS BIIMCAHBI B OCHO-
BaHUSA IIHUJIMHIPA, a O0KO-
BBEIE pEOpa — obpasymoImue
UAJIUHIPA.

IIpu sToM 1UIMHOP onMCcaH
OKOJIO IIPU3MBI.

CpoiicTBa MpuU3MbI, BITUCAH-
HOU B MUJIUH/P

1. llunuEAp MOMKHO OIHCATH
OKOJIO IIPAMOI IIPU3MBI, €CJINU
€€ OCHOBAHMEe — MHOT'OYTOJIb-
HUK, OKOJIO KOTOPOTO MOSKHO
OIHCATh OKPYKHOCTD.

2. Ochb MUIIMHIPA JIeKUT HA
OJTHOM TIPSAMOI ¢ BbIcOTON H
IIPU3MBEL.

3. BoroBrie pébpa IpU3MEbI SIB-
JIAI0TCS 00pa3yOIIUMHU ITHJIHH-
opa u paBubl H

[Ipuama HasbiBaeTcss onucaH-
HOU OKOJIO IUJIMHAPA, €CJIU
€€ OCHOBAHUS OIIMCAHBI OKOJIO
OCHOBaHUH ITUJIUHIPA, a OOKO-
BBIE TPAHMU KAacaloTCs IIMJINH-
npa (JiesxaT B KacaTeJIbHBIX
IIJIOCKOCTSIX).

[uauuap mpu sToM BOHUCAH

B [IPU3My.

CpoiicTBa MPU3MBbI, O CAH-
HOH OKOJIO IUJIMHIPA

1. IlutuHApP MOKHO BIIMCATH
B IPAMYIO IIPU3MY, €CJIA B €8
OCHOBAHUH JIEKUT MHOTO-
YTOJIbHUK, B KOTOPBIA MOYKHO
BITMCATDH OKPYIKHOCTb.

2. BoroBeIe rpaHu IPU3MBL
KacaloTCsl IIOBEPXHOCTU
MUJIAHIPA.

3. BokoBrIe pébpa mpuaMbl
paBHBI 00PA3YIOIIUM ITH-
JIMHApPA U BBICOTE ITMJIMHIPA

Konyc — nupamuga

A C
‘i N
&
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IIpodonscerue mabiuybe

HI/IpaMI/IIIa Ha3bIBaeTCA BIIU-
CaHHOM B KOHYC, €CJIU eé
OCHOBaHWe BIIMCAHO B OCHOBA-
HUe KOHyCa, a BepIIUHA COB-
majiaeT ¢ BePIITUHON KOHYyCA.
[Tpu aToM KOHYC OmIHICAH OKO-
JI0 TUPAMUBI.

CeoiicTBa mUpaMuabl, BIIU-
CaHHOM B KOHYC

1. Konyc mMosxHO omucaThb
OKOJIO ITMPAMU/IBI, €CJIU eé
OCHOBaHUE — MHOTOYT'OJIbHUK,
BOKPYT KOTOPOT'O MOKHO OITH-
caTh OKPYKHOCTb.

2. BricoTa mupamMuasl paBHA
BBICOTE KOHYCA U IIPOXOOUT
yepes IeHTP ONHUCAHHON OKO0JIO
OCHOBAaHUSA OKPYKHOCTH.

3. Bokosrre pébpa mpamu-
IIBI SIBJISTIOTCST 00P A3y IOIIUMEI
KOHyca

ITupamuna HasbiBaeTcss OHu-
CaHHOU OKO0JIO KOHYCA, eCJIn
€& OCHOBaHUe OIIMCAHO OKOJIO
OCHOBaHWSI KOHYyCa, a BepIITNHA
COBIIAZIAET C BEPIITUHOM KOHYCA.
IIpu aToMm KOHYC BIHCaH

B MUPaMUIY.

CpoiicTBa mUpaMuIbl, OMU-
CaHHOM OKOJIO KOHyCca

1. Konyc MoskHO BIircaTh B -
paMuay, ecam eé OCHOBaHUE —
MHOTOYTOJIBHUK, B KOTOPHIN
MOJKHO BITHICATH OKPY*KHOCTb,
BBICOTA IIPOXOIUT Yepes IIEHTP
9TOM OKPYIKHOCTH.

2. Pagmyc ocHOBaHUS KOHYyCa
paBeH paguycy OKPYKHOCTH,
BIIMCAHHON B OCHOBAHWUE.
BeicoTer KoOHyCaA ¥ TEpaMUIET
COBIAJIAIOT.

3. BricoTsr 60KOBBIX TpaHe
MUPAMU/IBI SBJISTIOTCS 00pasy-
OIIIMHU KOHYyCa

npu3ma

[Ipuama Has3LIBaeTCsT BIUCAH-
HOU B LIAP, eCJIN Bce eé Bep-
IITWHEI JIeKAT Ha IIOBEPXHOCTHU
mapa.

ITpu aTom 11ap onmcaH OKoO-
JIO IPU3MBI

[Tpusma HasweIBaeTcs onucaH-
HOI OKOJIO IIIapa, ecyIid Bce
eé rpaHu KacaloTcs IIOBEPXHO-
CTH Imapa.

ITpu arom 1map Boucau

B IPpU3My
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5. M3mepeHne reoMeTpryeCckmnx BEAMYMH

IIpodonscerue mabiuybe

CsoiicTBa MPU3MBI,
BIIHCAHHOU B mIap

)

1

1. IlTap moskHO omrcaTh OKOJIO
TPSIMOM TIPU3MEI, €CJTA OKOJIO
OCHOBAHUY MOYKHO OIIUCATH
OKpy»KHOCTE. [lenTp 1mapa
JIESKUT Ha CepeIuHe BBICOTHI
MIPU3MBI, KOTOPAsi COeTUHSIET
IEHTPHI ITUX OKPY KHOCTET.

2. OcHOBaHUSA TPU3MBI BIIU-
CaHBI B PaBHBIE U TTapaJIJIeITh-
HBbIE CeYeHUs Iapa.

3. ITpu perrennn 3agayv 1ie-
JIec000pa3Ho paccMaTPUBATH
CeueHwue II0JIYILIOCKOCTBIO,
KOTOpasi IIPOXOIUT Yepes
LIeHTp Imapa u 60KoBoe pedpo
IIPU3MEL.

roe R — paguyc 1mapa;

I — pagnyc OKPY*KHOCTH, OIIU-
CAHHOM OK0JIO OCHOBAHWS,

H — BricoTa ipuamer

CgoiicTBa MpU3MsbI,
OMHCAaHHOM OKOJIO HmIiapa

@)

1

1. Illap moskHO BIIKCATD

B IIPSIMYIO IIPU3MY, €CJIU B €&
OCHOBaHMe MOKHO BIKICATH
OKPY’KHOCTB, & BBICOTA IIPH-
3MBI PABHA TUAMETPAM 9THUX
okpy:kHOCTel. [{enTp mapa —
Ha cepearHe BBICOTHI IIPU3MEIL,
COeTUHSIONEHN IIeHTPHI 9TUX
OKPY*KHOCTE.

2. [lpu pemrennu 3agad 1e-
JIec000pas3Ho paccMaTpUBATh
CeUYeHwe IT0JIYILIOCKOCTBIO, KO-
TOpast IPOXOIUT Yepesd [EHTP
mrapa mepIreH UKy JISPHO
OOKOBOM I'paHU IPU3MBL.
3. R=r= E,

2
rme R — panguyc 1rapa;
r — paguyc OKPYsKHOCTH, BIIU-
CAHHOM B OCHOBAHUE,;
H — BBICOTA IPU3MBEI.

4. YT0oOBI B IPU3MY MOKHO
OBLJIO BIIMCATH IIIAP, HEOOXOIH-
MO ¥ JOCTATOYHO, YTOOBI B €&
HEePIIeHIUKYJISIPHOE CeYeHre
MOSKHO OBLIIO BITMCATH OKPYIK-
HOCTBH W YTOOBI BEICOTA ITPU3MBI
paBHsIACH THAMETPY JTOH
OKPYIKHOCTH
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IIpodonscerue mabiuybe

ITap — mupamuga

HI/IpaMI/IIIa Ha3bIBAETCd BIIN-
CaHHOM B HIAP, eCJIN Bce eé
BEPIIUHBI JIe/KaT Ha II0BEpPX-
HocTH 1mapa. Ilpu aTom map
OIIMCAH OKOJIO IIUPaAMUIBIL.

CpoiicTBa MPaBUIIBHOM MU~
paMuabl, BOIMCAHHOM B HIap

1. [llap moxkHO omHcaTh
OKO0JIO JTI000# ITpaBUIBHOM
I PaAMUJIHL.

2. llenTp mapa e uT Ha
TpAMOM, KOTOpPasi COJIEPIKUT
BBICOTY TUPAMUJIBL.

3. Pemraga samaun, 00bI9HO
paccMaTpUBAIOT CEUEHMUS:

B TPEYTOJIbHOU MUpaMue
(B OCHOBaHUHM IIPABUILHEIN
TPEyroJIbHHUK)

S

A ‘V C
B
I[Tupamuma HaspIBaeTCS ONM-
CAHHOM OKOJIO IIapa, ecjiun
BCe eé rpaHu KacawTCs II0Bep-

xHoctH 1mrapa. Illap mpu aTom
BIMCAH B IUpaMUIy.

CeoiicTBa mUupaMuIbl, OIM-
CaAHHOM OKOJIO mapa

1. [llap mMoskHO BIIMICATH B JIIO-
OyI0 IIPAaBUIBHYIO IUPAMU/IY.

2. lleurp mapa JiexkuT Ha
BBICOTE ITUPAMUJIEL.

3. Pemras samaun, o0OBIYHO
paccMaTpUBaIOT CEYEHU:

B TPEYroJIbHOU nNupamMuse
(B 0OCHOBAaHUY — IIPABUJIBHBIHI
TPEYTOJIbHUK)
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Oxonuarue mabauybl

ITemecoobpasuo mmpoBecTu ce-
YeHHe Uepe3 MeaIuaHy OCHOBA-
HUS U BEPIIUHY IIHPAMUIEL;

B YETBIPEXYTOJIbHOM
nupaMmuge
(B ocCHOBaHUU — KBaJpaT)

PaccmaTtpusaror ceuenue,
TIPOXOIAIIEE Uepe3 OJTHY U3
OuaroHaJie OCHOBAHUS U Bep-
IITUHY TUPaMUIBI.

4. Pamuyc mapa R u paguyc
OKPYSKHOCTH I, OIIMCAHHOMN
OKO0JI0 OCHOBAHUS THPAMUJIBI,
¥ BBICOTA ITMPAMUIbBL H CBd3a-
HBI COOTHOIIIEHUEM:
R?=(H-R?+r?

Ilemecoobpasuo mmpoBecTH ce-
YeHHe Uepes MeJuaHy OCHOBA-
HUS U BePIINHY IIHPAMIILI;

B 9YE€THIPEXYTOJIHbHOU
nupamuge
(B ocHOBaHUH — KBAJpPAaT)

Paccemarpusaror ceuenne,
IIPOXOIAIIEE Yepe3 BePIIUHY
HUPaMUIBL U al0(eMBbI IIPOTH-
BOJIESRAIIUX OOKOBBIX TPAHE.

4. Eciim R — paguyc 1mapa,
H — BBICcOTA IMpAMUIEL,
r — paJguyc OKPY:KHOCTH,
BIIMCAHHOI B OCHOBaHHE, TO

R

r
H-R Jg* iy

5. lleHTp BIIMCAHHOTO IIapa
JIeKUT Ha IlepeceueHUn BBICO-
THI TUPAMUIBI C OMCCEKTPUCOI
yriia MeskIy amodeMoi u eé
TIPOEKITEeN Ha OCHOBAHUE




6. KOOPAUHATbHI U BEKTOPbI

AekapToBbl KOOPAUHATDI

JlexapTOBBI KOOPAMHATHI
HA IJIOCKOCTU

JlexapTOBHI KOOPJUHATHI
B IPOCTPAHCTBE

A

Yy .
M,(0; b) M(a; b)

>

0| M(a;0) x

O — Ha4aI0 KOOPAUHAT;
Ox — ocpb abcruce;
Oy — ocb opauHAT

zZA M, (0; b; c)
M (0; 0; ¢ M@ b: )
M (a; 0; a; o; ¢
5(a; 0;.0) M (0; b; 0)
0. »
M (a; 0; 0) Y
M (a; b; 0)
X 1

O — HaYaJ0 KOOPIUHAT;
Ox — ocpb abcrruce;

Oy — ock opauHAT;

Oz — och amIIKaT

3anaua 1.

Haitimu:

TOYKHU, CHMMETPUYHBIE
Toure M(2; 1) oTHOCHUTEIB-
Ho: a) ocu Ox; 0) ocu Oy;
3) HaYaIa KOOPIUHAT.

Omeem:

a) M (2; -1);
6) M.(-2; 1);
B) M(-2; -1)

3anauga 2.
Jlana Toura M(1; 2; 3).

Haimu:

TOYKH, CHMMETPUYHBIE TOY-
Ke M OTHOCHUTEJILHO: a) OCH
Ox; 6) ocu Oy; B) ocu Oz;

r) wrockoctu xOy; JT) TLIOCKO-
cru x0z; e) mwinockocru yOz;
$K) Ha4yasIa KOOPIUHAT.

Omeem:

a) M (1; -2; -3);
0) M (-1; 2; -3);
B) M (-1; -2; 3);
r) M., (1; 2; -3);
m M, (1; -2; 3);

e) M, (-1;2; 3);
x) M (-1; -2; =3)
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6. KOOpAMHATHI M BEKTOPSI

Koopauuarsr cepequusl orpe3xka

C(x,; y,) — cepenuHa OTpe3Ka

Ax; )

C™= B(xy; y,)

Cxy; ¥ 2,) — cepequHa OT-
pesxa AB
AAG; Y 2)

ol C B(x,; y,; 2,)

Toura C — cepenuna oTpes-
ka AB. A(2; -3), C(0; 1)

Haimu:
KOOPJIUHATEI TOUKH B.

Pewerue.

+ 2+
xc:xA xB; xB:();
2 2

Xp =-2;
yA+yB _3+y3
Ye 2 2

-3+yp =2; yp =5.

Omseem: B (-2; 5).

1
Xo = X X, Nt
2 c 2 Ye B
Yt
Yo = 1 2 2 - 2 +22
¢ 2
3amaua 1. 3amaua 2.

Koniipsr orpesxa AB
A(5; —2; —4) u B(5; 3; 6).

Hatimu:

TOUYKY, CHMMETPUYHYIO cepeii-
He oTrpeska AB 0THOCUTEILHO
mwirockoctu xOz.

Pewenue.
Cx;; ¥ 2,) — cepennHa
orpe3ka AB.

_Xat¥p 545 _

X ; 5;
¢ 2 2
_YatYp. 243 1,
yc 2 ’ 2 29
zC:ZA+ZB;_4+6:1;
2 2

0(5;%;1), touka C,, cumme-

TpuuHasa Touke C OTHOCHUTEb-
HO trockocT xOz.

Omeem: C, (5;—%;1}.




Toura C genur orpesox AB
¢ KOOpAHHATAMH KOHIIOB
A(-1; 2) u B(0; —4) B oTHOIITE-
HHAHU 2:3, cuuTasa OT TOUKH A.

Haimu:
roopauHATH ToukH C.

Pewenue.
m=2,n=3.
xc :8.(_D—+“:_§:_0,6;
2+3 5
3-2+2-(-4) 6-8
Ye 2+3 5
ER
5

Omseem: C (-0,6; —0,4).
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Koopauuare! TOYKH, Hejidamein OTPe3oK
B 3aJaHHOM OTHOIIEHUU
Alx; y,) AAQR;y;2)
N By G v 20)
INNSARE m Bx,; y,; 2,)
x y
Hansr Toukn A(x ; y,), Ax; v 2), Clxg e 20),
B(x,; y,). Toura C(x; y,) B(x,; v, 2,)
menuT oTpe3ok AB B oTHOIIE- Toura C(x; y; 2,) enUT OT-
HUW M :n, CAUTAI OT TOUYKH A. pe3ok AB B oTHOIIEHUHW M : N,
Torma xoopauuaTel Toukn C: CcUMTasi OT TOUKHU A.
. _nx, +mx, o ny, +my, . _nx +mx, o ny, +my,
¢ m+n ¢ m+n ¢ m+n ¢ m+n
1 +mz,
C m+n
3amauga 1. 3amaua 2.

Toura M(2; 6; 3) — cepenuua
OTpe3Ka, KOHIIEI KOTOPOT'o HAa-
xonarced Ha ocd Ox U B ILJIOCKO-
cru yOz.

Haiimu:
KOOPJUHATHI KOHIIOB OTPE3KA.

Pewenue.

Touxra, neskamas Ha ocu Ox,
umeet roopauHaTer A(x; 0; 0),
a TOYKa, JIeKAIAsI B IIJIOCKO-
cru yOz, uMeeT KOOPIUHATHI
B(0; y; 2). M — cepenmHa
oTpeaka AB, Torma

x+O:2;x:4;0+y:6,
y:12;O;Z:3,z:6.

Omeem: A(4; 0; 0); B(0; 12; 6).
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6. KOOpAMHATHI M BEKTOPSI

@®opmysia pacCTOSHUA MEKAY TOIKAMU

Alx; v), Blx,; y,)

;/ 'y A y)

! d
¥, v B(x,; 5,)
ol% XX

Paccrosnue d mesmay Touramu
Awu B:

dAB = \/(x1 _x2)2 +(y1 _y2)2

Alx;; v, 2), Blxy v, 2,)
Alx;; v, 2,)
d ™\ B(x,; y,; 2,)

Paccrosuue d mesxmy Toukamu
AwuB:

d _\/(x1_x2)2+(y1_y2)2+
AB T

+(z, —2,)°

3amaua 1.

BrruncenuTs qianay Menua-
HEI BB, Tpeyronbauka ABC
¢ BepruHamu A(4; 0), B(2; 0),
C(16; 2).
Pewenue.
Koopmusater Touku B, :
4+16 0+2

oy — =10; = =

§ 2 In T
BB, =10-2)*+(1-0)* =

- 65.

Omeem: BB, = \/g

=—=1.

3amaua 2.

Ha ocu anmtukat maittu
TOYKY A, pABHOYTATIEHHYIO
or Touex M(-2; 3; 5)

u N(3; -5; -1).

Pewenrue.

Ha ocu ammiukat Toura ume-
et xoopauuatel A(0; 0; 2).

AM?=(-2-0)*+(3-0)*+
+(6-23%

AN? = (3 - 0)2 + (-5 — 0)* +
+(1+2)7?

0 AM = AN, 10 AM? = AN?,

4+9+(5B-20=
=9+25+ (1+2)%
3
z=—.
8

Omeem: A(O;O;%j.
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YpaBuenue npamoi
HAa IUIOCKOCTH

YpaBuenue niockoctu
B IIPOCTPAHCTBE

B o0mem Bune:
ax+by+c=0.
C yrioBbiM K0adHITIEHTOM

k==3 (b0)

y=kx+b
npsaMad [,

rre (0; b) — TouKa mepecedve-
HUSA IpAMOI ¢ ockio Oy;

k =tgo.
VrioBoit koadpurirmeHT

TPAMOI:

po28"Ya
Xp =%y

€CJIU TIPAMAST TPOXOIIUT Yepes
Toury A(x,; y,) 7 B(xg; v,)

B o6mem Bune:

ax+by+cz+d=0

n(a; b; ¢) — Hopmasb (Hop-
MATbHBLT 8eKMOpP) — HEHyJIe-
BOM BEKTOp, HEePHEeHIUKYJIAP-
HBIN IIJIOCKOCTH.

Ecsm mmockocTh mpoxoauT
uepes Touku M(x,; y,; 2,)

u n(a; b;c), n L o, To ypaBHe-
HUE ILJIOCKOCTH O

alx—x,)+b(y—y,)+clz—z,) =0

3amaua.

CocraBuTh ypaBHEHUE TIPS-
MOM, ITPOXOJIAINEN Yepe3 TOUKN
A(1; 2) m B(-2; 1).

Pewenue.

y=kx+b;
k:—yB_yA ——1_2 =

Xp—X, -2-1

W | =

3amauaa.

CocTaBuTh ypaBHEHMUE ILJIOCKO-
CTH, IPOXOISIIEeH Yepes TOUKY
A(—1; —2; 3) neprneHIuKyJIIPHO
BexTopy 71(2; 1;— 4).

Pewenue.
2+ 1)+ 1(y +2) — 4(z— 3) = 0;
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6. KOOpAMHATHI M BEKTOPSI

Oxonuarue mabauybl

Torma y = éx +b.

[Tomcrasum roopauaaTe: A(1; 2),

TOrIa 2:l+b;b:§.
3 3

—lx+§ umm
J 3 3

1 5
e yi220.
37Ty

Omeem: x— 3y +5=0.

2x+2+y+2—-4z+12=0;
2x+y—4z+16=0—
ypaBHEHUE IIJIOCKOCTH.

Omeem: 2x +y—4z+ 16 = 0.

Yciaosue
mapaieibHOCTH
IPAMBIX HA IIJIOCKOCTH

Yenosue
napaie IbHOCTH
IJIOCKOCTE! B IPOCTPAHCTBE

1. Ecoiu mpsimbie 3a1aHbl
yPABHEHUSIMHU:
lax+by+c =0;

m: ax+by+c,=0,

TO [ || m tipm

2. Ecin ipsimble 3afaHs
yPABHEHUSIMU:
LLy=kx+b;
m:y=kx+b,,

To I || m mpu k, =k,

ub #b,.

JBe pasimuHEIe IIOCKOCTH O,
U o, 33/IaHHbIe YPaBHEHUAMM:
a:ax+by+cz+d, =0;
a,:ax+by+cz+d,=0
mapaJsiIebHbI TOTIa U TOJIBKO
TOT/IA, eCJTH

a b ¢

1 1 _ Y
b, c

d,
a d,’

2 2

CaencrBue: eciun
a b ¢ d

1 _ 1

1

Q,

TO IIJIOCKOCTH COBIIQJAIOT
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Yciaosue
HEePIEeHINKYJIAPHOCTH
IPAMBIX HA IIJIOCKOCTH

Yenosue
MEePIIeHIUKYJIAPHOCTHA
IJIOCKOCTE! B MIPOCTPAHCTBE

1. Eciin mpsamebie 3amasbr
YPABHEHUSAMU
Iax+by+c =0;
m:ax+by+c,=0,

T0 [ L m upu

a,b,+a,b, =0.

2. Ecmu npsimbie 3a1aHbl
yPABHEHUSIMHU:
Ly=kx+b;m:y=kx+b,
To [ L m upu

k -k, =-1 umm k, :—kl

2

Q
&

0/
/ y

x
Ecnu nockoctu 3amans:
YPaBHEHUSMU
a:ax+by+cz+d, =0;
B:ax+by+cz+d,=0,
TO OHU IIePIIeHIUKYJIAPHEIL

TOIIa X TOJIBKO TOTA, KOT/Ia
a,a,+bb,+cc,=0

Bamauga 1.

CocraBuTh ypaBHEHUS IIPsI-
MBIX, TTPOXO/ISIIITUX Yepes

. M(3; -2) u:

a) TmapasIeTbHBIX TIPSIMOI
y=3x+5;

0) IepIeHINKY ISPHBIX IIPS-
Mo# y = 3x + 5.

Pewenue.

a) Eciz mpsimbre mapasiiesns-
HEL, TO R =k, = 3.

VpaBHeHME NCKOMOM IIPSIMOIL:
y = 3x + b, oOHA IPOXOIUT Yepe3
Toury M(3; —2).
—2=3-3+b;b=-11.
Hckomas mpamasa y = 3x — 11.

3amaua 2.

IIpu Kakux 3HAYEHUSIX Q U C
IIJIOCKOCTB O, :
ax—3y+cz+1=0

¥ TIJIOCKOCTD 0L,
2x+y—4z-5=0
mapaJsuieIbHbL.

Pewenue.

IImockocTu mapaJsie bHEI,
3HAYUT,

a_-3_c. a_-3
2 1 -4’2 1°
a=22_ ¢

1
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6. KOOpAMHATHI M BEKTOPSI

Oxonuarue mabauybl

0) Eciu mpsimere meprieHauky-
JISIPHBI, TO
1 1

2 kl 3

HCKOMAad IIpAaMasd

’

1
=—=x+b.
J 3

IIpamas IpoXoauT Yepes3 Tou-
Ky (3; —2).
—2:—%G$+&b:—L

1
R
V=3

Omeem: a) y = 3x — 11;
1
=-——x-1.
0) y=-3

B_c., 3D

1 -4’ 1
ypaBHeHI/Ie IIJIOCKOCTH OL2
unumMeeT BUI:

—6x—3y+12z+1=0.

=12.

Omeem:
—6x—3y+12z+1=0.

Paccrosuusa u yrisr
MEKIY IMPAMBIMUA

Paccrosinust u yriabl Mesgay
OPSIMBIMHA U IJIOCKOCTSIMHU

Paccrosuue mexay
napannenLHmMn HpﬂMLIMI/I

VYron mesxay nBymsa nps-
MbBIMHU (I€PECEeKAIMUMHUCS
WA CKPENUBAIOM[UMUCA)

l

———
A B
—

Ecau ipsamere 3amaHb
yPaBHEHUSAMU
lrax+by=c;

m: ax+by = c,, TO

le, = ¢

Ja® +b?

d:

Hanpasnamomuii BeKTOp
IPAMOMN — BEKTOD, JIeKATITHI
Ha OIpAMOY UJIN Ha IPAMOH,
el TTapaJiIeIbHOM!.
Broruuciasercsa mo xoopauHa-
TaM JIByX TOYEK ITPSIMOM

Ax; yy; 2) 1 B, v, 2,);

p=AB
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IIpodonscerue mabiuybe

Paccrossaus u yrisr
MEJKIY IPAMBIMUI

Paccrosaus u yrisr me:xay
OPSAMBIMH U IINIOCKOCTAMU

yI‘OJI MeXay IIpAMBIMUA C HA-
HpaBJIHIOI_U,I/IMI/I BeRTOpaMI/I
p(xs v 2) |1 qx,; 9, 2,):
cos =

|x1 Xyt Y Yy 2 'Z2|

JO2 + 57 +22) - (a2 + 92 +22)

VYros mesxay npamMeiMu

y l

/o

Ecau nipsamere 3amaHb
yPaBHEHUSAMU
LLy=kec+b;
m:y=Fkx+b,
nk #k, o
k1 B k2

tgo=|2_ "2
A

Vroa me:xay npamoin
¥ IJIOCKOCTHIO

-1 D
n
o
Vroa Mesgay HaIpaBIISIOIIIM
BexTOopoM p(X,; Y,;2,) W ILIO-

CcroCTBIO ax+by+cz+d = 0:
cosQ =

|ax1 +by, + czl|

\/(xlz +yl+20)(a® +b” +c?)

Paccrognue or Touku
0 IPAMOM

0l

Paccroanue ot Tourn A(x,; y,)
10 IIpAMoi ax+by+c = 0:
_ |ax, +by, +¢|

Ja® +b*

d

Paccroanue ot Touxku
IO MJIOCKOCTH

Alxy; vy 2,)

X

Paccrosame or Touxn A(x,; ¥, 2,)
10 TLIocKoCTH ax+by+cz+d = 0:
Jo |ax, + by, +cz, +d|

Ja? +b* +¢?
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Oxonuarue mabauybl

3amauga 1.

Haitru paccrosiame

ot Touku A(-6; 8)

o npamoi 4x + 3y — 1 =0.

Pewenue.
Paccrosame ot Touku A(—6; 8)

1o mmpsamMoit 4x + 3y — 1 = 0 paBuO
J |4-(-6)+3-8-1]

VJa? + 3

Omeem: 0,2.

=0,2.

3amaua 2.

Haiitu paccrosauue mexy
apasIeIbHBIMU TIJIOCKOCTSI-
Mu o u f.

awx+ty+z—1=0
uf:x+y+z-3=0.

Pewenue.

BoabméM mpons3BoIbHYIO TOY-
Ky A, IpUHAIIEKAIIYIO O,

T. €. €€ KOOPIUHATEI YIOBJIET-
BOPSAIOT YPABHEHUIO O.

Axy; Yo 20), A(L; =15 1).
Haiiném paccrosaue ot A

10 TIJIOCKOCTH O
(a=1,b=1,c=1):

d L1+1-(-1)+1-1-3 2

V12 412 412 J3

2
Omeem: —.
J3

VYpaBHeHne OKpy:KHOCTU

YpaBuenue chepnl

C OEHTPOM B HAYAJI€ KOOpOuHAT

x2+y? = R?
IlenTp oxpyskuoctu O(0; 0)

xZ +y2 + 22 — RZ
Ilenrp oxpysxuocTtu O(0; 0; 0)

3amaua 1.

Ha oxpy:xmaocTH x2 + y2 = 169
HAUTH TOYKH, abciimeca KoTo-
PBIX paBHA 5.

3amaua 2.

Bamucars ypaBHeHUE chephl
C LIEHTPOM B HavaJje KOOp/Iu-

HaT u ¢ guametrpom D =+/12.
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Oxonuarue mabaulbe

Pewenue. Pewenue.

x?+y? =169 — oro ypaBHeHHEe | D — .12 =/4.3 =2./3;
OKPY?KHOCTH C IIEHTPOM B Ha- D
YJaJjie KOOPJAUHAT U PaJuyCcoM R===43.
R =13 (13% = 169). 2
x=>5;5%+y2=169; y? = 144, VpaBuenue cdeps ¢ IEHTPOM
y=12nmy=-12. 0(0; 0; 0) m R =+/3.

Omeem: (5; 12) u (5; —12). Omeem:

X+ y*+22=3.

C EHTPOM B IPOM3BOJILHOI TOUYKE

O,(a; b)

\J

0 X

(x—a)*+(y—b)>= R

erntp O, (a; b), paguyc R (x—a)*+(y—-b)*+(z—c)* = R*.
Hesrp O,(a; b), pazuy IerTp cdeprr O, (a; b; o),
panuyc R
3amaua 1. 3amaua 2.

Cocrasuth ypaBHeHue okpysk- | CocraBuTh ypaBHeHUe cde-

HocTu ¢ guaMmetrpoM MN, eciii | pBI, €CJIA €€ [eHTP HAXOIUTCS
M@; 7) u N(5; 4). B Touke O(-3; 1; 0), 1 oHA IIpO-
xoauT yepesd Toury A(1; —1; 2).

Pewenue.
1. IlenTp OKpYIKRHOCTHU: Pewenue.
1+5 7T+4 Panuyc cdepsr:
XO:T:&%:T:&& (-3-1)*+(1+1)*+
R=0A= \/ =
2. Pagmyc oxpysxHOCTH: +0-2)°

R=MO=(1-37+(71-55) =| =+24.
=25 Omeem:

Omeem: (x+3)*+ (y— 1) + 22 = 24.

(x—3)2+ (y — 5,5)2 = 6,25.
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BekTOpbl

BekTops! Ha uTOCKOCTH

BexkTops! B mpocTpancTee

>

BexrTopom masbiBaercs Ha-
TIpaBJIEHHBIU OTPE30K:
AB=a

JlnuHa aToro oTpeska Ha3bI-
BaeTca AJIUHOM (MOIgyJ1em,
a0COIIOTHOM BEJIUINHOM)
BEKTOpA:

lal = AB

Koopauuarer BekTopa
Ha IJIOCKOCTH

Koopauuarer BekTopa
B IPOCTPAHCTEE

Ay(xy; y,)
a

A y)
a(a;; a,),

e a, =X,—X,; G, = Y,—Y,

lal = \Ja? +a;

Ax; v, 2)
a

A(x; ¥, 2,)
ala; a,; a,),

THe G, = X,—X; Gy =Y, ~ Y,
A3 =2,—2;

lal = /a +a2 +a’

Sanauga 1.
A(-1; 4), B(-4; 0).

Haiimu: ‘AB‘
Pewenue.

E(a1 ;a,).

a,=—4—(-1)=-3;
a,=0—-4=-4.

3anauga 2.

A(L;-2;0), B(4;- 4;4/3).
Hatmu: |E|
Pewenue.

A_B(al;az;a3).
a,=4-1=3;a,=—4—(-2)=-2;

a, :\/5—0:@@(3;—2; \/5).
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Oxonuarue mabaulbe

AB(-3;— 4);
|E| = J(=3)? +(-4)? =5.

Omeem: 5.

|A_B| - \/32 +(=2)% + (\/5)2 - 4;
|A_B| -4

Omeem: 4.

PaBHble BeKTOPHI

s

a:5©{|a|=|b|

BEKTOPBI aub OOVMHAKOBO HalIpaJIEeHbI

B koopaunarax

a(a; a,)=b(b;b,) =

=b
@{al 1

a, =b,

a, =b

a(a,; a,; a,) =b(b; b, b,) < 1a, =b,

a, =b,

3anmaua 1.

ABCD — napaJsutesorpamm.
Vrasarh mapy paBHBIX BEKTO-
POB u3:

a) AB u CD;
6) AD u BC;
B)A_Ona).

Omeem:
paBubl BekTopel AD u BC.

3anayga 2.
A(x; 2; -3); B(=3; y; 2).

[Tpu KaKWX 3HAYEHUAX X, Y U Z
AB = a(-4;0;1).

Pewenrue.
KoopauaaTs:

AB=(-3-x;y—-2; z+3);
—B3-—x=—4,x=1;
y=2=0,y=2;
z+3=1,z=-2.

Omaeem:
x=1,y=2,z=-2.
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IIpoTuBOIO/IOKHBIE BEKTOPBI

IIpoTHUBONOJ/IOKHEIE BEKTOPBI — BEKTOPEL,
MeIoIne OZ[I/IHaKOByIO JJINHY 1 HpOTI/IBOHO-
JIO’KHOE HalIpaBJIeHHUe.

Bexropsr AO u CO; BC u DA —
IIPOTHUBOIIOJIOKHEIE.

lal=lcl; a=-c

ol

sy
Q

Kosnmuueapusie BEKTOPHI

a _ HenyeBbie BeKTOPHI HA3BIBAIOT KOJLIIH-
/:b/. HeapHBIMU, eCJIM OHU JIeKAT Ha OIHOMI
IPSAMOM MU Ha TMapaJlyIeTbHBIX ITPIMBIX.

/ Kosnnureapubie BEKTOPHI HATIPABJIEHBL OJTH-

HAKOBO WJIN ITPOTUBOIIOJIOKHO

YcnoBue KoIIMHEAPHOCTH BEKTOPOB

@ KOJLIHHEAPHO b @ KOJLIMHEApPHO b
a(a;; a,); b(b;b,) < ala,; a,;a,); b(b; by b)) <
SO SO Gy
bl b2 bl b2 b3
3amaua 1. 3amaua 2.
KosmmHEeapHEI M BEKTOPEL: ITpu KaKuxX 3HAYCHUAX M U N
a) @(-1;3) u b(3;-9); BEKTOPHI KOJIJIMHEeapHEI, eCJIA
a(-1;4;-2) u b(-3:m:n)?
&) M(li—4) u ﬁ[lﬂj? ( )
2 Pewenue.
Pewenue. _
Ecnu BexTopsr @ u b
-1 3
a) —=—;-1-(-9)=3" 3. KOJIJIMHEeapHEI, TO
o 142
Ja. -3 m n
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Oxonuarue mabaulbe

6 L

s 124405
0.5 2

2 #-2. Her.

Omeem:
a) ma; 0) Her.

-3 m
N = A
_3 n’n_ .
Omeem:
m=12; n =—6.

Onepdu.uu HAA BEKTOPOMHU

CymMMa BEKTOPOB

Ha nnockocru

B npocrpancrse

a(a,; a,)+b(b; b,) =
=c(a, +b;a,+b,)

a(a,; a,; a,)+b(b; by; b,) =

=c(a, +b;a,+b,;a,+b,)

IIpaBuiio TpeyrojsHuKa

IIpasuso

IIpasusio
napaJsuiesienumnega

Haittu cymmy BekTOpOB

/

Ql

=l

ol
QU
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6. KOOpAMHATHI M BEKTOPSI

Oxonuarue mabauybl

Sal

Q|
ol

Ql

SI

a(2;1)
b(2; 0)
c(0;-2)
d(-1;-2)
m(3; - 3)

IIpaBusiio MHOTOyroJibHUKA

IIycts mambr BERTOPHL Q; b ; C; d.

a) OT IPOM3BOJIBHOMN TOYKH CTPOUM BEKTOD Q;
6) OT KOHIA BEKTOPA @ CTPOMM BEKTOp b ;

B) OT KOHIIA BeKTOpa b CTPOUM BEKTOp C ;

I') OT KOHIIA BEKTOpa C CTPOUM BEKTOp d;
) BEKTOP-CyMMa M — €ro HAavaJjo COBIIagaeT ¢ HavaJiOM BEKTO-

pa @, KOHell — C KOHIIOM BeKTopa d .

PasHocTh BeKTOPOB

a(al; az)_g(b1; bz) =

=c(a,-b;a,-b,)

: C
A&_E
b B

a(a,; a,; a,)—b(b; b, b,) =

=c(a, -b;a,-by;a,-b,)

AC-AB=BC

YMmuoskeuue BEKTOpa HA YHUCJIO

A-(a; a,) = (ha;; hay,)

A-(a; ay; a,) = (ha; hay; Aay,)

IIpu A < 0 BekTOP A&
OJIMHAKOBO HAIIPABJIEH

C BEKTOPOM Q.

IIpu A < 0 BexTOp AQ IIPOTH-
BOTIOJIOZKHO HAIIPABJIEH

C BEKTOPOM Q .

Inal =l-lal
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Bexkroper ¢ u Aa
KOJLJIMHEeAPHEI
Ecimm @ m b wosmn- o | Ecm b =\a, To
HeapHbl, TO b =\a a u b — Ko/IMHeapHbI

CBOMCTBA AEUCTBUIM HOA BEKTOPAMM

) a+b=b+a;
2) a+(b+e)=(@+b)+c;
3) a+0=a;

Ha-b=a+(-1)b;
5) (A +wa =ra +pa;
6) M@+b)=1ra+rb;

Jlsst 1r06BIX BEKTOPOB @, b ¥ € W JIIOOBIX YMCEJ Y ! L

7) 0-a=0;
8) A-0=0;
9) Iral =Al-lal;

10) A >0=ra ™ a;
1) r<0=>raNa

Bamauga 1.
|na| = 5; a(-3;4).
Haiimu: \.

Pewenue.
a(-3;4), Torma

2@ = (-30)" +(4n)" =

=25)% =|5A|;|ral = 5,

Torma A =+1.

3amaua 2.

Haiimu: _
NIMHY BekTopa a = —3AB,
ecmu A(3; —2; 0), B(5; 0; —1).

Pewenue.
AB=(5-3;0-(-2); -1-0;
AB=(2;2 -1);

@ =-3AB = (-6, — 6; 3);

@l = \(~6)" +(-6) +3* = 9.

Omeem: +1. Omeem: 9.
YTOA MEXAY BEKTOPOMM.
CKOASIpPHOE NPOU3BEAEHME BEKTOPOB

CrangpHoe nmpousBegeHne
BEKTOPOB HA ILIOCKOCTU

CrangapHoe Ipou3BeaeHne
BEKTOPOB B IIPOCTPAHCTBE

a(a,; a,); bb;b,)

a-b=a, b +a,-b,

ala; ay; ay); g(bl; b, by)

a-b=a, -b+a,-b,+a, b,
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Oxonuarue mabauybl

Teopema o ckanapHoM
IPOU3BEIEeHUU BEKTOPOB

Ql

¢ 6'5:|5|~|5|c08(p,

Sl

TJie (¢ — YTOJI MEXTY
BEKTOpaMu

CAEACTBMS M3 TEOPEMBI O CKAAIPHOM
NpPOu3BEAEHUM

YuceHHOEe 3HAUYEHUE CKAJIIPHOTO ITPOM3BEIEHUS XapaKTepU3y-
eT BeJIMYUHY yTIJla MeXIy BeKTOpaMU:

QJ

ab>0e0°<p<90°
(p_ Yroa Mekay BEeKTOpaMu — OCTPBIH
b

YcnoBue nepneHAUKYITPHOCTH
a BEKTOPOB
ab=0salbd

b

VYroa mesxay Bexkropamu 90°
(BEKTOPHI IIEPIIEHTUKY JISIPHEL)

a-b<0< 90°<¢<180°
VYron Mexay BEeKTOpaMHu — TYTIIOM

Kocuuyc yrita mesxay BeKTOpaMu BEIYHCIISAETCS IO POPMYJIe:
a-b
lal - o]

cosd =

3anaua.

Jauser rournu: A(0; 1; 1), B(1; 1; 2), C(2; —2; 2) u D(2; —3; 1).
Haiimu: yron mesxmy Bekropamu AB u CD.

Pewenue.

E=(1—0;1—1;2—1)=(1; 0; 1);A_B=\/12+02+12 =/2;
CD=(2-2-3+21-2)=(0;—1; -1); CD =0* +1* +1* =/2;
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Oxonuarue mabaulbe

CoOsS P = A_BC_D = ! =
" [aB D] 22~

Omeem: 120°.

AB-CD=1-0+0-(-1)+1-(-1) = —1;

—l; ¢ =120°.

PasAaoxeHume Bektopa

Ha minockocTu: mo JABYM He-
KOJNIMHEAPHBIM BEKTOPaM

B npoctpancTBe: 110 TpéM
HEKOJUJIMHEeapPHBIM BEKTOpaM

M — IPOU3BOJILHBIM BEKTOP
IUTOCKOCTH; @ W b — HEeKoJI-
JIMHEeapHbIEe BEeKTOPHL.
Bcerna cymecrByer
pasioskeHmne:

m=\a+ub,

IIe A ¥ |\ — €TUHCTBEHHBIE
vmea

M — TPOU3BOJILHBIN BEKTOD
IPOCTPAHCTBA; @ U buc—
HEeKOMILIaHApPHELIE (T. e. He
mapaJiieJibHbIe OJHOMI ILJIOCKO-
CTH) BEKTOPHI.

Beerna cymecrsyer pasioske-
HUE: M =AQ + u5+v5,

rIIe A, L U V — eITMHCTBEHHBIE
qucsa

Bexropsr a(a,; a,) u b(b,;b,)
HEKOJIJTHHEeAPHBI, eCIIN

YciioBue KoMmiIaHAPHOCTH
BEKTOPOB

Bexroper @, b u ¢ —

Jlisa Bexropos a(—1;1)
u b(1;1) HaWTH TaKOE PA3IIo-
skeHme, uTo0nl ¢ (1;—2)

al aZ
5 KOMILJIAHAPHEI, €CJIA

! ’ ¢ =Aa+ub, tme A2+ 2 =0
3anmaua 1. 3anauga 2.

JlaHbBl TpU HEKOILJIAHAPHBIX
Berropa a(3;—2;1); b(-1;1;—2)
u ¢(2;1;—3). Haiitu pasno-
srerune Bexropa m(11;—6;5)

o BeKTopaMm a, b u c.
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Oxonuarue mabauybl

Pewenue.
Bexroper @ u b HerkosuHe-

1
apHEIL, T. €. T * I' TOorga

’

BEKTOP C MOYKHO PA3JIOKUTH
II0 IBYM HEKOJIJIMHEAPHBIM
BEKTOPAM eJUHCTBEHHBIM
obpasom:

€ =@+ pb; (1T2)=

= 7»(3) + u(l;_l);
(2)- (7))
(—k+u;k+u) = (1;—2).
Tosyumm cucremy:

“A+u=1,
A+u=-2;

Omeem: A =-1,5; u=-0,5.

Pewenue.

Bexkrop m moskHO mIpemcra-
BUTDH €IUHCTBEHHBIM 00pa3oM,
PAa3JI0KeHHBIM 110 HEKOMILIA-
HAPHBIM BEKTOPaM:

m =A@ + b + Ve;

(11;—6;5)=x(3;—2;1)+

+p(—1;1;—2)+v(2;1;—3);
(3x;—2x;x) + (—u; u;—2u) +

+(2v;v;—3v) = (11;—6;5).

[Tostyunm cucremy:

SA—p+2v=11;
2L +p+v=-6;
A—2n—-3v=>5.

Omeem: A =2; u=-3;v=1.

reomeTpmnieCkKkmnx 3aAa4

BEKTOPHbINM METOA AAS PELLIEHMS

OTanel BEKTOPHOT'O METOHA:

TOPHBIX COOTHOIIIEHMIH;

1) chopmyupoBaTh 3a7a4y Ha SI3bIKE BEKTOPOB;
2) mpeobpa3oBaTh COCTABJIEHHBIE PABEHCTBA HA OCHOBAHUH BEK-

3) IlepeBecTH MOJIYYEeHHBIE Pe3yIbTAThI HA SA3bIK T€OMEeTPUH.
PaccmorpuMm mmpuMeps! HCITOIE30BAHNUSA BEKTOPHOTO SI3BIKA JJIA
dopMyIMpOBaHMS HEKOTOPHIX T€OMETPUUECKUX YTBEPIKICHUHA

Ha reomerpu-
Ha BexkTopHOM sA3BIKE
YEeCKOM A3BIKE
alld AB = kCD, rne orpesku ABu CD
IIpumHaJJIexaT COOTBETCTBEHHO IIPAMBIM
au b, k — uncio
Touxkn A, Bu C YeraHoBUTE CIpaBeJIMBOCTDL PABEHCTBA:
IpHHAIJIeKAT AB=kBCumu AC =EkBC,
HIpAMOU @ nm AC=FkAB
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Oxonuarue mabaulbe

Ha reomerpu-
YEeCKOM A3BIKE

Ha BekTOpHOM A3BIKE

A C B _ _ _ _ __
AC="CB um QC=—"q@A+- " QB

AC:AB=m:n n m+n m+n
JLJISI HEKOTOPOM TOUKH ()

alb

AB.CD = 0, rme Touku A u B mpunagexar
npamoii a, a toukn C u D — mpsamoii b

Breranucaurs niu-
HY OTpe3Ka

a) BBIOpATh JIBa HEKOJLJIMHEAPHBIX BEKTOPA,
y KOTOPBIX M3BECTHBI JITUHBI

¥ YyTOJI MEKIY HUMU;

0) pa3IoKUTDH II0 HUM BEKTOD,

JIJIMHA KOTOPOTO BEIUUCIISIETCS;

B) HAUTH CKAJIAPHBINA KBAIpaT

.=2 |2
9TOI'0 BEKTOpa: g~ = |a|

Breruncanrs Be-
JIMYUHY yTja

a) BBIOpATh JBa HEKOJUIMHEAaPHBIX BEKTOPA,
JIJIsT KOTOPBIX M3BECTHO OTHOIIEHUE JJINH

¥ YTJIBI MESKITY HUMU;

0) BEIOpATH BEKTOPHI, 3aa0IIIHe

VICKOMBIH YT0JI, ¥ PA3JIOKUATD UX

110 0A3MCHBIM BEKTOPAM;

b

|al -

Q|

B) BEIYHUCIHUTL COS(Q; b) =

Sl

3amaua.

Pewenue.

ABCDA B,C,D, — ry6. Touxka M — cepenura B B, N — cepenu-
Ha A, D,. Pebpo kyba pasno 2a. Hatitu niumy MN.

1. BBectu cucremy KOOpIHHAT.
C(0; 05 0); C,C — 1o ocu Oz; CD — 10 ocu Oy; CB — 1o ocu Ox.
M(Q2a; 0; a), N(a; 2a; 2a).

2. MN(a-2a;2a -0;2a —a);

Omasem: Jéa.

MN = (—a; 2a;a);|MN| = \/(—a)2 + (2a)2 +a* =6a.
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