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1. NAAHUMETPUA

TpeyroAbHUK

IIOIIaPHO COeTMHAIOT

Tpeyroasuuk — durypa, co-
CTOAIIAa U3 TPEX TOUEK, He Jie-
sKaIInX Ha OJHOM IIPAMOMH,

U TPEX 0TPE3KOB, KOTOPHIE MX

A

AABC, A,
AB, BC, AC — cTopoHBI

C

B, C — BepIIuHEL

B saBucuMocTH 0T COOTHOIIEHMST CTOPOH BBIIEJIAIOT TAKHE BHUIbIL

CTOPOHBI pa3HBIE

CTOPOHBI

TPEYTOJILHUKOB:
B
A C
#
Pa3HOCTOPOH- paBHOOEIpEH- PABHOCTOPOHHUII
HUI — BCe ero HBIA — PaBHEI ABe | (HPaBUIBHBIN) —

BCe CTOPOHEI PaBHBI

B saBucuMocTH 0T COOTHOIIEHMST YI'JIOB BEIOEJIAIOT TAKHE€ BHIbBL

TPEYTOJILHUKOB:

B B B
A Cc|A C A ¢
OCTPOYTOJIbHBIN OPSIMOYTOJIBHBIA | TYHOYTOJbHBIN




TpeyroabHuK

BbicOTQ, MEAMAHAO, BUCCEKTPUCA,
CPEAHSS AMHUA TOEYTOAbHMKA,
CepeAMHHbIM NEPNEHAMKYAID K CTOPOHOM

BeicoTa TpeyrossHUKa — MEPIEHIUKYJIISAP, TPOBEIEHHBIN
U3 BEepPUIUHEI TPEYTOoJbHUKA K IPAMOU, cogepsralieil IpoTHUBO-
TIOJIOYKHYIO CTOPOHY

H C I} A C

Bricorsr TpeyroJbHHUKAa IIepeceranTCd B OITHOU TOUKe, KoTOopad
Ha3bIBAETCA OPTOIIEHTPOM. ITonomxenue OPTOIIEHTpa R 3aBu-
CUT OT BJa TpeyYTroJIbHUKA

B A

4
‘R
i 5
A Cc 710
OCTPOYTOJIbHBI TYHIOYTOJIbHBIN
BHYTPH 00JIaCTH BHe 00J1acTu

TPEyTroJIbHUKA TPEeyToJIbHUKA




1. NMAGHUMETPWSA

Oxronuarue mabnuubt

R B

npamoyrosbubi (R cosmamaer ¢ C)

BricoTBI TpEYTOIBHEKA 00PATHO IIPOIOPIIMOHAILHEI

ero ctopoHam. To ecTb HanGOIBIIAA BEICOTA IIPOBEIEHA
K HAMMEHbIIEHN CTOPOHEe, & HAUMEHbIIAs BBICOTA —

K HanOOJIbIIEH CTOPOHE.

Menuaua TpeyroJbHUKA — 9TO OTPE30K, COeTUHIIOIINI
BEPIIUHY C CE€PEeIUHOM ITPOTUBOIIOJIOMKHOM CTOPOHHEI.
CpoiicTBO MeauaHbl TPEYTOJIbHUKA

Toura mepecedyeHnss MeIHUAH JEJIUT KAKIYIO MEIUAHY
B OTHOINIEHUU 2 : 1, cCUUTAasI OT BEPIITUHEI TPEYTOJbHUKA.

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

3anaua.

a) GM =3 cm, BM —?

Pewenue.

GM = 3 cm, Torga BG = 6 cwm;
BM=6+3=9 (cm).

0) AG=12 cm, AK—?
Pewenue.

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

Omeem: a) 9 cm; 6) 18 cm.




TpeyroabHuK

Oxornuarue mabnuubt

MenmaHbI IIepeceKarTCsa B OJHON TOYKE,
OHA HAa3BhIBAETCS IEHTPOM, IJIH IIEHTPOM MacC

Meamrasy MOKHO BBEIUHCIIUTE
o opmyie:

, 20 +2c¢%-a®

¢ 4

Mennana, nposenéHaHas

K TUIIOTEHY3€ IPSIMOYTOJIBHO-
T0 TPEYToJIbHUKA, paBHA €T0
TIOJIOBUHE

Buccexkrpuca yria
TPeyroJIbHUKA — OTPE30K,
COeIUHAIONINHN BEPIIUHY Tpe-
YTOJIBHUKA C TOUYKON ITPOTHUBO-
TI0JIOKHOM CTOPOHBI U JeJid-
HIUHA yroJI IomoJam

OTa TOUKA ABJISETCS IIeH-
TPOM BIIMCAHHOU B Tpe-
YLOJILHAK OKPYKHOCTH.
Toura O — 11eHTp BIIKICAH-
Ho okpyskHocTH, AM, CK
u BN — OnccexTprch




1. NMAGHUMETPWSA

Oxronuarue mabnuubt

CpoiicTBO ODUCCEKTPUCHI
TpeyroJibHuKa

Buccexrpuca yrioa tpe-
YTOJIBHUKA JEJIUT eT0 IIPo-
THUBOIIOJIOMKHYIO CTOPOHY Ha
OTPE3KHU, IIPOIIOPITHOHAIbHEIE
IPUJIEKAIIINM CTOPOHAM

BD _AB,
DC AC’

AD — bduccekrpuca

m >L >h,
a a a

rme m — menuana, L — Ouc-
cekTpmca, h — BBICOTA

3amaga.

BD =6 cm, DC =8 cmM,
AD — buccekTpuca;
P, ,-=35cm.

AB—?AC—7?
Pewerue.

AB+AC=P,,,.—BC=
—35—(6+8) =21 (cm).

ITo cBolicTBY OMCCEKTPHCHL:

AB _BD _6_3.
AC DC 8 4’

AB =3x

21;
AC =4x
Tx=21;x=3;

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

Omeem: 12 cm.




TpeyroabHuK

CepeauHHBIN IIEePHEeHIUKY- B
JISIP — TIpsIMast, TIPOXOJIAIIAS
Jepes CepeuHy OTpe3Ka Iep-
MeHIUKYJISAPHO K HEMY.

Tpu cepeMHHBIX TIEPITEHIN-
KyJIsipa B TPEYTOJIbHUKE TIepe-
CEeKalTCsa B OJHOM TOYKE.

OTa TOYKa — LEHTP OKPY kK-
HOCTH, OIIICAHHOM OKOJIO
JaHHOTO TPEYroJIbHUKA

CpenHasa IUHUA TPEYTOJIb-
HHUKA — OTPE30K, COeTUHSI-
IOIIUY CepeINnHEBI IBYX ero
CTOPOH.

CpenHsas JUHUA TPEYTOJIb-
HHUKA, COeJUHAIONAA cepe- A C
JUHBI IBYX CTOPOH, MapaJi-
JieJIbHA TPEeTheHr CTOPOHeEe, 1
a eé nqIMHa paBHA II0JIOBU- MN| ACu MN = EAC
He TPeTheH CTOPOHBI

3angauga. B

CpeHsas TUHUS PABHO-
CTOPOHHET'0 TPEYT'OJIbHUKA M m N
pasHa 2,5 cm.

Hatimu: ero mepumertp. a

Pewenue. A C

IIo Teopeme o cpemHett TUHUT
m = 0,ba, Torga
a=2m=5cm. P=3a=15cMm.

Omeem: 15 cm.
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1. NMAGHUMETPWSA

CBOMCTBA CTOPOH M YITAOB TPEYIOAbHMKA

CyMMa yriioB TpeyTroJIbHUKA
pasua 180°

/A+ B+ /C =180°

B

A

BuemHuii yros TpeyroisHHUKA

Buemanii yrosa tpe-
YTOJIBHUKA IIPU JAHHOU
BepIIHHEe — 9TO YTOoJI, CMEXK-
HBIH ¢ BHYTPEHHUM yTJIOM
TPeyTroJIbLHUKA.

/4 — BHeNTHUU
(upu Beprune C)

CpoiicTBa BHEUIHErO yrja TPEyroJbHUKA

Buerrauit yro tpeyroabHuKa
paBeH cyMMe IByX BHYTpPEH-
HUX YIJIOB, HE CMEKHBIX ¢ HUM

L4d=/1+/2

Brerraumit yros TpeyroJibHAKA
6oIbIIIe JTI060T0 BHYTPEHHETO
yIJ1a, He CMEKHOI0 ¢ HUM

4> /1, L4 > /2

HepaBeHCTBO TPEeYroAbHUKA

a<b+ec
a> |b—c|

S




TpeyroabHuK
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PaBHOBEAPEHHBIM TPEYTOABHMK

AABC — pasuobenpenusiii (AB = BC) B
AC — ocuoBaume, AB u BC — 6okoBBIe
CTOPOHBI
A C
B CeoiicTBa IIpusnaku
A Ecnu 8 AABC Ecnu 8 AABC
AB=BC, /A= /C,
T0 ZA=2/C T0 AB = BC
(yroiel ipm ocHOBa- | (paBHOGEIPEHHBIMN
[ £\ HUU PABHBI) TPEYTOJILHUK)
A D C
Eciu AABC — paBHoOGes- Eciu B Tpeyronsanke
penusiit u BD — menuana, COBITAJAOT:
IIPOBEIEHHAS K OCHOBA- a) BBICOTA U MeJUaHa
Huwo, T0 BD — BRICOTA WUIn
u OrcceKTpHca 0) BBICOTA M OMCCEKTpHCA
A
B) MeIHAaHa U OMCCEKTPHCA,
TO TPEYTOJIbHUK SABJIAETCS
paBHOGEIPEeHHBIM
PaBeHCTBO TPEYITOAbHMKOB
AB=AB, LA =LA,
AABC=AABC, | o |AC=AC, /B=/B,
BC=B,C, £C=2C,
B B,
A L C
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1. NMAGHUMETPWSA

CeoiicTBa paBHBIX TPEYTrOJILHUKOB

1. ¥V paBHBIX TPEYTOJIHbHUKOB PABHBI COOTBETCTBYIOIIHE dJIEMEH-
TBI (CTOPOHEI, YTJIbI, MEIUAHBI, BHICOTHI 1 JP.).

2.V paBHBIX TPEYTOJBHUKOB IIPOTUB PABHBIX CTOPOH JIEKAT PaB-
HbIE YIJIbI, IIPOTUB PABHBIX YIJIOB — PaBHBIE CTOPOHEI

IIpusHaku paBeHCTBA TPEYTOJIBHUKOB

IIo gBy™M cTopoHam
U yIJIy MEKIY HUMU

o

o

ITo CTOPOHE U IBYM
IIpuiiexalnium yrjiam

[

[

ITo Tpém croporam

[

[

IIpusHaku paBeHCTBA MPAMOYTOJbHBIX TPEYTOJIbHUKOB

ITo nBy™ KaTeTam

Ilo rumoTeny3e u KaTeTy

]U//]U//

Ilo rarery
¥ OCTPOMY YTJIy

IIo rumorenyae
¥ OCTPOMY YTJIY

E/]H//

L
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MoaAoBKeE TPEYTOABHMKOB

AB  AC

IlogoGuEbIEe TPEYTOABHUKY — ITO TPE-
YTOJIBHUKH, ¥ KOTOPBIX COOTBETCTBYIOIIHE
YIJIBI PABHBI, 4 COOTBETCTBYIOIIHE CTO-
POHBI IPOMOPITUOHAIBHEIL.

LA=/A; /B=

4ZB; £C=ZC;

AlBl - AICI ) Blcl

BC _ \aBC aABC,

CpoiicTBa MOJOOHBIX TPEYTOJIBHUKOB

P AB OTHOIIEHNE IIEePUMETPOB PABHO
F = AB =k OTHOIIIEHUIO COOTBETCTBEHHBIX CTOPOH
1 11
U paBHO Koo uiirmeHTy momooms
2 OTHOmeHue mIonmagen nogqo0HbIX
SAABC _ ( AB J _ k2 T
= = PEYTOJIPHUKOB PABHO KBaAPAaTy
SAAlBlcl A B, Koa(ppureHTa I0m00msa
IIpusHaku mogo0Us TPEYTrOJIbHUKORB
B Ecmu Z/A=/A n /B= /B,
il To AABC ~ AA B,C, — 110 IByM pPaBHBIM yIJIaM
AB AC
A, o Ecimu ZA=/A n =—,
B A131 A‘lcl
To AABC ~ AA,B,C, — 110 ABYM IIPOIIOPITHO-
HAJIBHBIM CTOPOHAM U YIJIy MEXKIY HUMU
A C

AB AC BC

AlBl A'ICI Blcl ’
To AABC ~ AA,B,C, — 10 Tpém
IIPOIIOPIIAOHAIBHEIM CTOPOHAM

Ecmu

Ecmu PQ || AC, To APBQ ~ AABC.

IIpsamas, mapaJienbHas CTOPOHE
TPEYTrOJIbHUKA, OTCEKAET OT HETO
TPEYTOJILHUK, O TO0HBIN TaHHOMY
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1. NMAGHUMETPWSA

3angaga.
AABC~AAB,C;AB:BC:AC=
=2:6:7.AC —AB =35cm.
Haiimu: AB; BC nAC,.
Pewenue.

AABC~AABC, <

<AB :BC :AC=2:6:T,
A B, =2x; BC =6x;AC ="Tx;
Tx—2x=35;x="T7T,AB =14
B,C, =42u A C, =49.

Omeem: 14; 42; 49.

A

1

COOTHOLLIEHNE MEXAY DAEMEHTOMM

MPEAMOYTOABHOTO TPEYTOAbHUKA

a’+b?=c?

2C=90° a, b — rarersl,
¢ — rumnoTeHysa, /A = a

— teopema ITudaropa

ZB=90°-a;c>a;c>b

. b b
sing = — coso = — tgo =— ctgo =—
c c a
a = ¢ sino b = c cosa a=>btga b =a ctga
AACD ~ AABC
ACBD ~ AABC h*=a_b,
AACD ~ ACBD a’*=c-a,
CD — BrICOTA, b>=c-b,

CD=c




TpeyroabHuK

15

3agauga.

a,=9;b,=16;a,b,c,h —?

a — Karer;
b — karer

Pewenue.
h* =916 h=+9-16 =3-4=12; ¢
c=9+ 16 =25;
a’*=a,-¢;a=+9-25=3-5=15
b*=b,-¢; b=+16-25=4-5=20.
Omeem: 15; 20; 25; 12.
PeLLeHue MPSIMOYTrOAbHbIX TPEYrOAbHMKOB
JHauo Haiitu Pemennue
x, ¥, B B=90°-a;
X = C Ccosa,
y =c sina
x
¢ — TUIIOTEHy3a;
0L — OCTPBIN yTOJI
IMpumep 1.
Jlano: ¢ =2, a = 20°.
Hatimu: B; x; y.
Pewenue.
B =90°—20° =70
x=ccos 20°=2-0,9397 ~ 1,88;
y=csin 20°=2-0,3420 = 0,68.
Omeem: 70°; 1,88; 0,68.
xaarﬁ x = Ia2+b2;

tgo = th=2
b a

uiu B = 90°—a
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1. NMAGHUMETPWSA

Ipumep 2.

Jano: a =11, b =60.
Haiimu: ¢, o, B.
a 11

P ctga=—=—=~0,833.
ewernue. tg b~ 60

TIo Tabmute Bpamuca o = 10°%; = 90° —

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

Omeem: ¢ = 61; a.= 10°; B = 80°.

10° = 80°;

X, Q,

¢ — TUIIOTEHY34;
a — KaTer

x =+ —a’;
. a a
sina =—; cosf=—
c c

uiu B =90°—a

IIpumep 3.

Jlano: a = 84, ¢ = 85.
Haiimu: x, a, B.

84

Pewenue: x =+/85> —84% =13; sina = a_ P 0,9882;
c
o~ 81°% B=90°-81°=09°
Omeem: x = 0,9882; a. = 81°; f = 9°.
x, 5, B B=90"—a;
x =actga;
_a
sina,
a — KaTerT;
0L — OCTPBIHA yTOJI,
TPOTUBOJIEKAIITAN O
Ipumep 4.
Jlaro: a =9, o = 68°.
Haiimu: B, x, v.
Pewenue: p=90°-68°=22°% y= a 9 ~ 9 ~9,71;

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

sina

sin68°  0,9277
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COOTHOLLIEHUA MEXAY CTOPOHAMM U YTAOMM
B MPOWM3BOABHOM TPEYTOAbHMKE

Teopema cuuycos

CTOpPOHBI TPEYTOJIBHUKA IPOIIOPITHO-
HaJIbHBI CHHYCAM IIPOTUBOJIEKATIIIX
YTJIOB.

a b c 9R c

sino.  sinf  sinf

R — paguyc okpy:x-
HOCTH, OITMCAHHOMN
OKOJIO TPEYTOJIbHUKA
co cTopoHamu a, b, ¢

Teopema Kocunycos

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

3amaua 1. B

Jlano: AABC,

/A= /C=67°30', AC =10+2.

Haiimu: R.

Pewenue.

/B =180°—(67°30' + 67°30") = 45°; A C
AC 1042 102

= = —_ 10.
2sin/B  2-sin45° 2\/5

2
Omeem: 10.

3amaua 2.
Jlano: a =8, c=13, y=120°. Y

Q

Hatimu: b.

Pewenue.
IIycTs b = x, M0 TeOpeMe KOCHHYCOB:

c’=a’ +b* —2abcos120° cos120° = —%;

82 +x2—2-8-x-(—%):132;

x2+8x—105=0;x=b=15.

Omeem: 15.
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1. NMAGHUMETPWSA

CJIe,I[CTBI/IH n3 TeopeMbl KOCUHYCOB

1. Kocunyc yriia MOKHO BEIYHCIATE IO hOPMYJIE:

cosy =
v 2ab

a’+b*=¢*

2. OmpesiesteHre BUga TPEYroJIbHUKA 110 TEOpEMe KOCHHYCOB:
ecit a?+b? < ¢?, y — TYIIOH yroJi, TPEeyroJIbHUK
TYIOYTOJIBHBIN; ecau a>+b? > ¢?, y — oCTpPBIiL yroJi,
TPEyroJIbHUK OCTPOYTOJIbHEIM;

ecim @?+b?=¢c?, y =

90°, TO TPEyTOJbHUK ITPSAMOYTOJIbHBIHN.

3. Eciuz a, b 1 ¢ — CcTOpPOHBI TPEYroJIbHUKA, TO MeIHNAHA,
IIPOBEIEHHAS K CTOPOHE Q, pABHA:

m, = %\/2(02 +b%)—a®

3anaua 3.

b
a
Jlarno: a =5, b:5x/§; c=10. o
Hatimu: o. ¢
Pewerue.

B ict-a® 1

0? +(5\/§)Z -5 3

cosa = =

2bc
cosoc——S' = 30°
9 o= .

Omeem: 30°.

2.10-5V3 2

’

MapaAreAorpamm, NPSIMOYTrOAbHUK, POMOG, KBAAPAT

IMapannenorpamm

C IMapannenorpamm —
YEeTBIPEXYTOJILHUK, Y KOTOPOTO
IIPOTHUBOIIOJIOKHBIE CTOPOHBI
TOITAapHO TapaJslJIeIbHHI.

AB||CDuBC | AD <
ABCD — mapaJuieorpaMm




19

MAPAAAEACTDAMM, MPSMOYTOABHUK, POMO, KBOAPAT

_ G T
N%+ mu._. Nn~+ NGI NMG+ NMG
:HodoLO goredred oIWINAD

(,9+ ,P)g = {p+ ,p HOdOIO XI9H

-3OWD 0I0 goredreda 9ININAD HOHHO0dIA

eHged goreHoIRUD goLedredy BININA)) eHged goreHoIenl goredredy BININA)) q
a |4
nwwedaorarredelr — (7)Y oL ao =09 DO =0V o1 i u‘
‘a0 =04 D0 =0V 1 mrenoant —qgugy | LT X
MUHILOJIAX9dIILoh — (7)Y HULOH ‘mwedaorerredell — (7)gV ALOH 0 q
(,081 eHaed gorrak a v
— XHUHIT9000 BIWINAD) 08T =7 + V7 0L
‘mwedaorerredell — (7)Y ALOH
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1. NMAGHUMETPWSA

3angaua.

Jlano:a="7,b=11,d, :d,=7:6.
Haiimu: d, u d,.

Pewenue.

d +d; =2a® +2b*;

d :d,=7:6;d, ="Tx;d,=6x;

(6x)2 + (Tx)? =2 - 7%+ 2 - 11% 85x? = 340;
x=2;d,=6-2=12;d,=7-2=14.
d =12;d,=14.
Omeem: 12; 14.
IIpamoyronbsHuK
B C B C I[IpamoyroabHuK —
] ] ImapaJLaesIorpaMm,
y KOTOPOT'O BCE YIJIBI
j u IIPSMEIE
A D A D
CsoiicTBa I[Ipusnaxku

1. Bce cBoiicTBa
mapaJjuieorpaMma.

2. Ecin ABCD — tipsiMOyT0J1B-
Huk, o AC = BD (muaronaian
paBHBI)

1. Ecitu ABCD — mapat-
nesiorpamm u ZA = 90°,
10 ABCD — mpsIMOYTOJIBHUK.

2. Eciiu ABCD — niapaut-
nesiorpamm u AC = BD, to
ABCD — 1mipssMOYTOJIbHUK

Boxpyr moboro mpsamo-
YTOJBHUKA MOKHO OITHUCATH
OKPYIKHOCTD:

_d_Na’+b®

2 2

R
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Pom6
B C Pom6 — napasnmneso-
rpaMm, y KOTOPOro
BCE CTOPOHBI PABHBI
A D
CsoiicTBa IIpusuaku

1. Bce cBoticTBa
mapaJjuiesorpaMma.

2. Eciu ABCD — powm0,

AC u BD — guaronau, To:
a) AC L BD;

0) IHaroHaJIN SBJISIOTCS OuC-
CEeKTPUCAMHU YIJIOB

Eciu ABCD — deTwIpéx-
YTOJILHUK
uAB=AD=BC=CD,
10 ABCD — pom6

B 110601t poM6 MOKHO BIIHCATD
OKPYKHOCTb:

h asina dd,

2 2 4a
a
Ksagpar
i P Ksagpar — mnpsamoyroibHUK,
B C ~ \ y KOTOPOr'0 BCE CTOPOHEL PaB-
X% weli: AB=BC=CD=AD
1 5
WIn
A D B ¢ Ksagpart — pomo0,
) y KOTOPOTO BCE YTJIBI IIPSMBIE:
459" ZA=/B=/C=/D=90°
1\/450
A D




22 1. NMAGHUMETPWSA
Oxronuarue mabnuubt
CaoiicTBa KBagpara
T Boxpyr kBagpaTra MOKHO OIHCAThH
OKPYKHOCTD
aﬂ/‘ R av2 _d
< 2 2
/ \ B kBagpat MOKHO BIICATh OKPYKHOCTD
a ‘ —
k y 2
A Jlmarouann B J2 pas 0oJIbIlle CTOPOHEL,
dv2
a T.e.dza\/gna:Tf
a
Tpaneuus

Tparmeuus — 4eTbHIPEXYTOIHHUK,
Yy KOTOPOTO JIBe CTOPOHBI TapaJijIeJIbHBEI,
a JIBe JIpyrue He mapajijieIbHEBL.

AD || BC, AD n BC — ocHOBaHNS;
AB u CD — G0KOBBIE CTOPOHHI,
AC u BD — guaronauiu;

BK u TN — BBICOTEHI

CpenHsas nuHUA Tpaneumuu

CpenHsaa NTUHUA TPpAIEIuu —
OTPE30K, COEeTUHAIONIUN cepeTUHbI
OOKOBBIX CTOPOH.

MN — cpenHsis TUHUSA
MN || BC; N - BC+AD
MN || AD 2

CsoiicTBa:




Tpaneums
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IIpodonicerue mabauube

B C BO O0OC BC
~_ > ABOC~ADOA; —=——~=—+
’ \ DO~ A0 AD
A\AL
A D
PasnoGoxasa Tpanemusa
B C PaBHoOOKaa Tpamenmusa — Tpameius
& C PABHBIMU OOKOBBIMU CTOPOHAMU
A D
CsoiicTBa
B C 1. ZA=4D; /B = ZC;
YTJIBI IIPY OCHOBAHUH PABHEL.
2. AC = BD;
IMATOHAJIM PABHEL.
A D BricoTa, mpoBeiéHHAS M3 BEPIIIHEL

TYIIOTO yrJjia, eJiuT 0oJIbIIIee OCHOBAHUE

. a+b
HA OTPE3KU M U N JJINHOU m =

. b-a
(paBeH cpeHEN JUHUA n = 5 ).
Ecim nuaronanm paBHOOOKOM TparieIimu
B3aHMHO IIEePIIeHIUKYJIAPHBI, TO BBICOTA

. a+b
paBHAa cpeHeN JIUHUM: h = —— .

IIpsamoyrospHas Tpamenus

IIpamoyronpHas Tpamenus — 3TO Tpa-
eI, y KOTOpO# o/iHa ODOKOBAs CTOPOHA
HepHeHIUKYIAPHA OCHOBAHUSIM:

AB1 AD; AB 1 BC; AB=h
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Oxronuarue mabnuubt

CsoiicTBa

B C Pasuocts kBa- Cymma kBajgpaTos

JpaToB auaro- JuaroHaJsie¥ paBHa
& HaJIel paBHA CyMMe KBaJIpaToOB OCHO-

Pas3HOCTU KBaJpa- | BAHUHU U yABOEHHOTO

A D TOB OCHOBaHHfII KBaJapaTa BBICOTHEI:
BD?*—AC? = AC*+BD? =
=AD?*—BC? =AD*+BC?*+2AB?

Tpamneuus u OKPY;KHOCTH

B C Ecom okosio Tparmernuy onmucana OKpy k-
HOCTb, 9Ta TPAIEIWs PABHOOOKA.
O0OpaTHO: 0K0JIO0 PABHOOOKOM TPAIISIIHI
A D MOSKHO OIINCATh OKPYKHOCTb
B C Ecnu B Tpamernuo Brimcana oKpy k-
HOCTb, TO:
1) cymma ocHOBAHUM paBHA cyMMe O0KO-
ri0 BBIX cTopoH: AB+CD = BC+AD:;
A D 2) pamguyc OKpysKHOCTH paBeH II0JIOBUHE
h
/AOB = /COD = 90° | BBICOTBL: I" = §§
AAOB 1 ACOD — 3) ecyIr COeqUHUTD IIEHTP OKPYKHOCTH
C BepIIIMHAMH TPAIICIINH, TPeyTOJIbHH!-
MIPAMOYTOJIBHBIE
KU, IIpUJIesKalire kK 00KOBBIM CTOPOHAM,
OyIyT HPAMOYTOJIBHBIMU
3anaqa. B C
B Tparmeruio Burcana okpysKHOCTD, 2\
AB=CD =8 cwm.

Haiimu: cpeaHIO0 JIMHAO TPAIIEIIHHI.

Peuwernue. B Tpameruio BIrrcaHa OKpyiK-

HOCTb, 3HAYUT, A D
AB+CD=BC+AD=8+8=16.

BC+AD 16
CpenHsasa JIUHUSA COCTABUT: Br— = ) = 8(cm)

Omeem: 8 cm.
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OKpPYXHOCTb U KpPYT

M

25k

C

OKpy:KHOCTH — MHOKECTBO TOYEK TLJIO-
CKOCTH, PACCTOSHIE OT KOTOPHIX J0 JTaHHOMN
TOYKH (IEHTPA OKPYIKHOCTH) OJTMHAKOBO.
O — 1IeHTp OKPYIKHOCTH.

Paguyc oxpy:xHOCTH — paccTosHMe OT
LIEHTPA J0 TOUKH Ha OKPYKHOCTH.

OA, OC, OD — panuycsl.

O6osuauaercsa R unu r.

Xopaa — 0Tpe3oK, COeTMHSIONINAN qBe TOU-
KM HA OKPY*KHOCTH.
MN, CD — xopnsl.

Juamerp — xop/a, MPoXoIAIIasa yepes
menTp (obosuavaercss D v d).
D=2R, CD=20A

Kpyr — MHO&ECTBO TOUEK ILIOCKOCTH,
paccTosiHUe J0 KOTOPBIX OT JTaHHOM TOYKHU
(meHTpa Kpyra) He IPEeBBIIIAET JAHHOIO
paccrostHus (paguyca Kpyra)

OKPY>XHOCTb, XOPAbI M AYTH

A B

Jlyra OKpysKHOCTH — 4aCThb OKPYKHOCTH,
OorpaHu4YeHHasd IBYMA eé TOUKaMHU.
UAB, UBC, VAC

CroiicTBa

PaBubIe gyru cTArnBaoT paBHBIE XOPIHL.
Ecmu UAB = UCD, To AB = CD.
PaBuBIe XOpABI CTATMBAIOT PABHEIE JYTH.
Ecmu AB = CD, to UAB = UCD
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Oxronuarue mabnuubt

HapaJIJIeJIBHBIe XOpAbI OTCEKAIOT OT OKPYK-

HOCTH PaBHBIE JIYTH.
Ecmu AB || CD, To VAC = UBD

CD — guamerp, AB — xopna.
Ecau CD | AB, to AM = MB;
ecou AM = MB, to CD 1 AB

Ecmu xopaer AB u CD nepecekaiorcsa
B Touke S, To AS-SB=CS-SD

Ecim AB — xopna, AC — nquamerp,
BD 1 AC,
t0 AB>=AD-AC; BD*=AD-DC

OKPY>KHOCTb, KOCATEAbHbIE W CEKYLLIME

Q

b

RacaTeJIbHaH — IIpdAMad, IMeIIada

C OKPYJKHOCTBIO TOJIBKO OJHY OOIILYI0 TOYKY.
AB — racarebHasd.

Cexymasg — mpsamasi, IMeIOIIAs C OKPYkK-
HOCTBIO JIBe O0ILIre TOUKH.

CD — cekymasa

CgoiicTBa

sy
S

OA 1 AB
KacarenbHas meprneHaukyasspHa paguycy,
IIPOBEJEHHOMY B TOUKY KaCAHUA
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Oxornuarue mabnuubt

AB=AC

OA — Guccexrpuca £BAC.

Ecou 3 oHON TOUYKHM K OKPY$KHOCTH IIPOBE-
IIeHbI JBe KacaTeJIbHbIe, TO:

a) OTPE3KM KacaTeJbHBIX PABHEI,

0) OmccexTpuCca yryia MeskIy KacaTeIbHBIMHT
IIPOXOTUT Yepes IEHTP OKPYKHOCTH

Ecou SB u SC — cexymiue,
t0 SA-SB=SD-SC

A

Ecmu SM — racarenbHas, SA — cekyiasd,
To SM? = SB-SA

B3amMHOE pACNOAOXEHME MPIMOM U OKPYXKHOCTU

d — paccTosiH7e OT IeHTPa OKPYKHOCTH JI0 TIPSIMOIH,
r — paguyc OKpPY:KHOCTHA

d>r
OOmIux Touek HeT

d=r
OpHa 001Iasg TouKa
AB — kacareiabHas




28

1. NMAGHUMETPWSA

Oxronuarue mabnuubt

d<r

JIBe obmme Toukn
MN — cexymas

B3aMAMHOE PACMOAOXKEHME ABYX OKPYXXHOCTEM

Hocreit (R > 1)

OO0, — paccrogaue Mex Ty IeHTpaMu, R u r — pagnychl OKpy:K-

OKpy:KHOCTH HE UMEIOT OOINX TOYEK

YR

Oxpy:KHOCTH JIesKAT OHA BHE

Apyrou
R+r <00,

OxHA OKPYIKHOCTD JICYKUT BHY-
TpU APYyTroit
OO, <R-r

Oxpy:xHOCTH KacaoTcs (ogHAa o0IIaa TOYKa)

NI

Kacarmorca sremne

00, =R+r

_ R
[
0O O

1

A
Y

Kacarorcs BayTpente

00,=R-r
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Oxornuarue mabnuubt

OKpy:KHOCTH IIEpeCEeKA0TCA (IBe 00Imue TOYKMN)

R-r<00,<R+r

(50
w DmB ’

0, 0

1

YTAbl B OKPY>KHOCTH

A MenTrpanbubIil yroa —
ILJIOCKHH YIoJI ¢ BePIITUHON
B IIEHTPE OKPY KHOCTH.
Z/AOB — 1eHTpaJILHBINA YIoJI.
B Z/AOB = UAB.
[lenTpa IbHEBIM yIOJI U3MEPIeTC Iy -
A roM, Ha KOTOPYIO OH OITUPAeTCs
B
B Boucaunsbiil yros — yroJ, BepIiru-
Ha KOTOPOTO JIEIKUT HA OKPYIKHOCTH,
a CTOPOHEI IIepeceKaloT e€.
> \NTe /ABC — BUInCaHHBIH.
Broucaunsbiit yrosr paBeH moJIoBUHE
IIyTH, HA KOTOPYIO OH OIIHUPAETCsT,

U TIOJIOBUHE TIeHTPAJIBHOTO yTJjIa, OIH-
paroIerocs Ha Ty ke AyTy:

4ABC=%UAC

N,

b

ZABC = %AAOC
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Oxronuarue mabnuubt

Buncannsie yribr, onuparoliecsa Ha
OIIHY U TY K€ IyTy, PABHBI MEKIY
CO0OIA.

Z/ACB=/ADB = Z/AEB

Brrcannsbie yriier, KOTOpbIe OITUPAIOT-
csl Ha TMaMeTp, IIpsMEbIe.

ZACB = ZADB = ZAEB = 90°

VYroa me:mxay kacaresbHOU VYroa mexay xopaamu
U ceKyuien A D
M, A
C
" B
B AB u CD — xopast
1
MA — racaTesnpHAS; ZAMC = =(UAC +UBD)
2
MB — cery1as
ZAMB = % v MnB

OKpPY>XHOCTb, BMMCOHHAS B TREYTOAbHMK,
M OKPY>XKHOCTb, OMMUCAHHAS OKOAO TPEYTOAbHMKA

Bruncaunasa okpys:KHOCTB

OKpy*KHOCTh HA3BIBAETCST BIIMCAH-
HOM B TPEYTOJbHUK, €CJIN OHA KacCaeT-
Cs BCeX ero CTOPOH.

[MenTp 3TOI OKPYIKHOCTH — TOUKA
rmepecedeHnss OMCCEKTPUC YTJIOB
TPEYTOJILHUKA.

28
r=——mum'rlr=—,
a+b+c p
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Oxornuarue mabnuubt

rae p = 2

a+b+e

S — 1mIomaab TPEyroJbHUKA,
P — TOJIyIIepUMeTD,
a, b, ¢ — IJIMHBI CTOPOH

CaHHOM! OKPY*KHO-
CTH, TOYKA IIepece-
JyeHHus OHMCCEeKTPUC,
MeJIaH, BEICOT

TpHCa, BBICOTA.

OD=r

PasHo- PasHo- IIpamo-
CTOPOHHUM OenpeHHbII YTOJIBHBI
TPEyroJIbHUK TPEyroJIbHUK TPEeyroJIbHUK
B ’
a c
r b
m
au b — KareTsl,
o ) ‘ ¢ — TUIIOTEHy3a
AN ._a +b-c
_aiB A4 D ¢ 2
6 AB = BC a+b=2R+2r,
Toura O — menTp | BD — BrIcOTA, R— paauyc
BIIMCAHHOM W OM- | MeIuaHa, OMCCeK- OIMCAHHOK
OKPYKHOCTH

3amaua.

OKPY*KHOCTH.

Pewenue.

B paBHOCTOpPOHHEM TPEYTOJIBHUKE BHICOTA
paBHa 12 cm. Haittu paguyc BuucanHOMI

h — BBICOTA, OHA Ke U MeJUaHa,
moatomy BO : OD=2: 1.
OD=r=12:3=4 (cm)
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OnucanHas OKPY:KHOCTh

B OKpy»KHOCTh HAa3bIBAETCSI OTIMCAHHOM OKO-
JIO TPEYTOJIbHUKA, €CJIU OHA ITPOXOIUT Yepes
BCE €r0 BEPIIUHHI.

[lenTp 9TOM OKPYIKHOCTH — TOYKA Iepecede-
] HUS CePeIUHHBIX IIePIIEHINKYJIAPOB K CTO-

OHAaM TPeyroJIbHUKA.
A W' C p pey.

OA=0B=0C=R

abe o a
48’ 2sin A’

a3
3

B mpousBosibHOM Tpeyroibuuke: R =

B paBmocToporHem TpeyrompuuKe: R =

c
B npsamoyronpHOM TpeyronmbHuKe: R = 3’

rIe ¢ — TruIloTeHys3a TPeyIroJIbHUKA

Ilonos:xeHNE TOYEK ONIMCAHHON OKPYKHOCTH
B 3aBHCHMOCTH OT B4 TPEYIrOJIBHHUKA

OcTpoyroabHbIi

[leuTp — BO BHyTpeHHeH 0bIacTH
TPeyroJbHUKA

TynoyroasHbIit

IMenTp — BHE 00JI1aCTH TPEYTOJIBHUKA

IIpamoyrojabHbIA
c IleuTp — coBmamaer
R= 9 =m, C CepeJUHON I'UIIOTeHY3bl

e
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MHOroyroAbHuK

CYMAMQA YTAOB BbIMYKAOTO MHOTOYTOAbHMKQ

MuoroyrosibHUK — IIpocTast 3aMKHYTAsT
momanas. CoceHMe 3BeHbs He JIeKAT

Ha OJHOU IpPSAMOH.

A,A, ...A ,A — BepIINHL
AA,AA, ...,A A — CTOPOHSI;

AA,, ... A A, — nuaronanu;

LA, ZA,, ..., ZA — BHyTpeHHHe yTJIbl;
o, B, ... — BHEIITHUE YTJIBI
MHOT'OYTOJIbHUKA

BhIyKJIBIil MHOTOYTOJIb-
HUK JIeKUT B OJHOM II0JIYILIIO-
CKOCTH OTHOCHTEJILHO JII000i1
TIPSAMOM, COJIepsKRaIIed CTOPOHY

C
D

Hesbimyxabii
MHOTOYTOJIbHUK.

IIpsimasi, comepskaIast cropo-
HY MHOTOYTOJbHUKA, TeJTUT
€ro TIJIOCKOCTH Ha YaCTH.

B

CymMMa yrJIoB BBIIIYKJIOTO
Nn-yroJbHUKA

O Oy oo, =Y =
~180°-(n—2)

CymMMa BHEIITHUX YTJIOB
n-yroJbHUKA (110 OJHOMY TIPH
BepIIHHE)

B,+B,+B,+...+B, =360°
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Bnucausrnie u onrcamHbIe MHOT'OYTrOJIBHUKHU

Broucaunasiin
MHOTOYTOJIbHUK

/

OKPYKHOCTU

\/

Bce Bepmmue JsresxkaT Ha

OnucaHHbBIN
MHOT'OYTOJIbLHUK

Bce croponsr — racarenbHbIe
K OKPYSKHOCTH.

S=—o,

P — niepumerp, r — paguyc
OKPYIKHOCTH

Buoucaunrie u onncaHHbI€ YETHIPEXYTOIbHUKN

ABCD — BrImcaHHBIN

c YEeTHIPEXYTOILHUK <>
B o LA+ 2C =180°
u /B+ /D =180°
A
D
A ABCD — onucaHHBII
B YeTBLIPEXYTOJIbHUK <>

< AB+CD=AD+BC




MHOrOyroAbHuK

35

HpOBVI/\bH bl€ MHOTOYTOAbHMKM

A

2

—

b

N

Buimykiierit MHOTOYTOJIEHUK
Ha3bIBaeTCd IPABUJIbHBIM,
€CJIN y Hero Bce CTOPOHBI

U yTJIBI PABHBI.

Kaskmerit yrosr mpaBUIbHOTO
n-yroJbHUKA paBeH:
_180°(n—-2)
- n

n

Buemnruuit yros mpaBuIbHOTO
n-yroJbHUKA PaBeH

_360°
B, = :

n

[TepumeTp IpaBUILHOIO
n-yroJabHUKA CO CTOPOHOM a:
P =a-n.

n

[Linomane mpaBUILHOIO
N-yTOJILHUKA CO CTOPOHOM Qi

2
na
S =

4tg(180 )
n

n=4un=38

ILnomans mpaBUIBHBEIX

a) TpeyToJIbHUKA
a*\3

S =
s 4

0) YeTBIPEXYTOJIbHUKA
(kBazpara)
S, =a%

B) IITECTUYTOJHHUKA

3a24/3

2

S, =
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1. NMAGHUMETPWSA

BNMCAHHbIE 1 OMMCAHHbIE OKPYXHOCTH
MEABMABHOIO MHOTOYTOAbHMKA

TpeyroJbHUKa

BuaucamHast OKpysKHOCTB
KacaeTcs: BCeX CTOPOH IIpa-
BHJIBHOI'O MHOI'OYTOJIBHUKA.

OnucaHHas OKPYKHOCTD
IIPOXOIUT Yepes Bee
BEPUINHBI IIPABUILHOTO

R — paanyc onmrcaHHON OKPY#KHOCTH,

r — paauyc BIMCAHHOM OKPY$KHOCTH,

Q — CTOPOHA IIPABUJILHOTO MHOTOYTOJIEHUKA,
S — mnomans, P — nepumeTp

Csa3b mexay P, R, 1, S na

Konuuecrso cropon R - S
MHOTIOyTOJIbHHKA
a
a 180° 1
o — t _
n 2sin 180 “e n 2 Br
n
3 a3 a3 a*\3
3 6 4
4 a\/§ a a2
2 2
6 a a\/g 3a’ \/g
2 2
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30BUCHAMOCTb CTOPOHbDI &
MPABMABHOTO N-YTOAbHMKA OT Rur
KonuuecTBo cropon 3aBHCUMOCTD 3aBHCUMOCTD
MHOTOYTOJIbHUKA a orRun a orrun
. ° 180°
n a, =2Rsin a, =2rtg
n n

3 a,i:R\/g a3:2r\/§

4 a4—R\/§ a,=2r
2

6 %:R (16=§7' 3

3amaua.

OKPYKHOCTb.

Hatimu:

Pewenue.

. a
eé pammyc 3

€ro CTOpOHa

Omeem: a, =

B KBagpar co CTOpOHOfI a BIIMCaHAa

CTOPOHY IPABUJILHOTO TPEYTOJIILHUKA,
BIIMCAHHOTO B 3Ty OKPY*KHOCTb.

CropoHa kBajpaTa paBHa Q.
B kBanpar BOmcaHa OKpysKHOCTD,

B OprmHOCTI) BIIICaH TpeyI‘OJII)HI/IK,

o —RB- , _a¥s
i

a3

2

2




2. NMPAMBIE N NAOCKOCTU B NPOCTPAHCTBE

B3auMHOe pacnoAoXeHUe ABYX NPAMbIX

B MPOCTPAHCTBE

Ilepecekawmuecsa npameie

—5

Ilepecexkawmuecsa nps-
MbI€ — JIB€ IIpAMbIE, IMe-
OIIFE TOJIBKO OJTHY OOIILYT0
TOUKY

IIpusnaxu

CsoiicTBa

Ecau onua Toura mpunamie-
SKUT JTAHHOU IIPpAMOU, a Apy-
ras el He IPUHAJJIEKUT, TO
JaHHasd IIpaMasi U IpsaMas,
TIPOXOJIAIIAS Yepe3 oTU TOUKH,
ImepeceKamTca

B

e

Yepes TOUKy BHE JTaHHOU IIps-
MOM MOYKHO ITPOBECTU OECKO-
HEeYHO MHOTO IIPSIMBIX, ITIepece-
KAIOIUX JaHHYIO IIPAMYIO

Yepes 11Be mepecekraonecs
TPSIMbIE MOKHO IIPOBECTH TLJIOC-
KOCTb, ¥ TIPU 3TOM TOJIEKO OJTHY

ITapannensubie NpAMbIE

ITapannensubie npsiMbie —
[IBe IIpsSMbIe, JIeKAIIe B OJI-
HOH IIJIOCKOCTH ¥ He MMeIOIIe
00X TOUEK
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Oxornuarue mabnuubt

IIpusuaku

CgoiicTBa

Ecnu nBe mpsaMbie mmapaiiesb-
HBI TPETheUu MPAMOM, TO OHU
mapaJiyiesIbHBL.

Ecmualcub|c,Toal b

Yepes Touky BHE TaHHOM Ips-
MOM MOYKHO IIPOBECTH IIPAMYIO,
napaJiiieJbHYI0 JaHHOU Ipd-
MOM, ¥ IIPU 3TOM TOJIBKO OJIHY

M a
b

Yepes gBe mapasieibHbIE
MIPSIMBIE MOYKHO ITPOBECTH TLJIO-
CKOCTB, I TIPY 9TOM TOJIBKO OJTHY

a

b

(03

Bce mpsmrre, mepecexraroimie
IBe JaHHbIe IapaJjliesIbHbIe
OpsMEIe, JIeSKAT C HUMH B O]I-
HOH IIJIOCKOCTH
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2. Mpsmble U MAOCKOCTM B MPOCTPAHCTBE

CkpemuBammuecsa IpaMbie

a\
\N
ol \

CrxpemuBamomuecsd npsa-
MBI€ — JBe IIpAMbIe, He JIe-
sKalllie B OJHOM IIJIOCKOCTHA

IIpusuakwu

CroiicTBa

B IJIOCKOCTH, a aApyrasd IIpsaMas
IepeceKaeT 9Ty IIJIOCKOCTH

B TOUYKe, He IIPUHAJIEKAIEN
IIepBOM IIPAMOM, TO 3TU IIPA-
MBIEe CKpelluBaIIuecs

b

1. Yepes Touky BHE JAHHOMU
IIPSIMOM MOSKHO IIPOBECTH
0eCKOHEYHO MHOTO CKpeIIBa-
IOIUXCS TIPAMBIX.

m m

2. J1is J1r00bIX OBYX CKPEIn-
BaIOIIUXCSA ITPSIMBIX B ITPO-
CTPAHCTBE CYIECTBYET TPEThS
mpsaMasi, KOTopasi SBJIAETCS
CKpeluBaoIIencs IJid KaskK-
JIOM M3 TaHHBIX IBYX ITPSIMBIX

IleprieHauKyIApPHBIE IPIMBIE

90°

IlepnengukynsapHbie mps-
MBbIe — J[Be IPAMBIE, KOTOPEIe
mepeceKkaroTcs 1ot yriioMm 90°
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Oxornuarue mabnuubt

CymecrBoBaHue
U eJUHCTBEHHOCTH

IleprieHaUKYIAPHOCTH
U [IapaieJIbHOCTD

Yepes KakIyo TOUYRKY IPs-
MOM MOYKHO IIPOBECTH IIep-
HEeHIUKYJIAPHYIO el TPAMYIO,
U TIPU 9TOM TOJIBKO OJTHY

b

JlBe mpsiMble, IIepHIEHIUKY -
JISTpHBIE TPETheH, mapasiesb-
HBI MEYKIy co00

a b

ale,blec=allb

Yepes Kaskyo TOURY, He Jie-
JRAIyIo Ha JaHHOU IIPAMOH,
MOJKHO TIPOBECTH IIEPIEHTUKY -
JISIPHYIO el IPAMYIo,

¥ ITPU 9TOM TOJIBKO OJTHY

M
a |1

Ecnu npsmas neprieHauky-
JISIpHA OJHOM M3 ABYX Hapali-
JIeJIbHBIX IIPAMBIX, TO OHA
HepHIeHIUKYJIApHa U JpYyTroi
OpAMOM

alc,allb=>blc

MAPAAAEABHOCTb MPSAMOM M MAOCKOCTH

IIpamast  mTocKoCTh IapaJi-
JI€JIbHBI, €CJTN OHU He UMEIOT
00IIIUX TOUEK

alla
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Oxronuarue mabnuubt

IIpusuax

CgBoiicTBO

Ecmma||bubca,toalb.

Ecnn npsimasi, He mpuHage-
sKaIas IJI0CKOCTH, ITapaJl-
JieJIbHA KaKOU-JTH00 IIPSIMOHi
B 9TO¥ IIJIOCKOCTH, TO OHA
TmapaJiIebHa BCel III0OCKOCTH

B_)
i

/ b o /
Ecnu a || a, B mpoxogur de-

pe3 a, p mepecekaer o 10 b,
TO @ || b.

Ecau uepes npsamyio, mapaJi-
JIEJIBHYIO TLIOCKOCTH, IIPOBECTH
BTOPYIO IJIOCKOCTD, KOTOPAS
mepeceKaeT ImepBylo, TO IPs-
Masi IepeceveHnsT II0CKOCTEeH
Oyzer mapaJiiesbHa IepBOi
TIPSAMOU

ITapannenbHOCTH MJIOCKOCTE

JIBe TJT0CKOCTH HA3BIBAIOT

o mapasiaiebHBIMU, €CJIA OHU He
HMEIOT O0IINX TOUEK.

5 o B

IIpusnaxku CsoiicTBa

Ecau nBe mepecerkarnrmecs
IpsMBIe OJTHOU IIJIOCKOCTH
COOTBETCTBEHHO apaJIJIesIh-
HEI IBYM II€PECEKATOIIIMCS
OPSMBIM JPYTOH IIJIOCKOCTH, TO
9TH IJIOCKOCTY ITapPaJlIeIbHBI

ECJII/I JABe pa3JIMYHbIE IIJIOCKO-
CTH IIapaJljieJIbHBL TPeThel,
TO OHH IIapaJIJIeJIbHbI MEXKIY
coboit
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Oxornuarue mabnuubt

IIpusuaku

CgoiicTBa

[TpssmbIe 060ouX ILIOCKOCTEH TIe-
peceratorcs. Ecmu a || a,; 0 [ b,
(@aca,bca,a,cB, b cp),
TO o || B.

Ecma o [[Buy || B, Toaly

(0

p
¥

Ecau nBe mapasnnenpHbIe
TIJIOCKOCTH IIepeceKaloTcs Tpe-
TheH, TO IIPSIMBIE TIepecedyeHnusT
mapaJiieJbHBI.

Ecmu o || p u mmockocTs v mrepece-
KaeT I1JIOCKOCTH 0O TI0 TIPSMOH «,
TLJIOCKOCTD Y TI€PeCceKaeT ILI0-
CKOCTB [} 110 psimoit b, To a || b

OTpeskn mapasieIbHbBIX IPs-
MBIX, 3AKJIIOUEHHBIX MEMKIY
[IapaJlIeIbHBIMHU ILJIOCKOCTSI-
MU, PABHBL.

Ecimu AB||CDu a | B,
Aea,Cea,Bep,De)p),
T0 AB=CD

\\
"

/
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MNepneHAMKYASOHOCTb MPSAMOM M MAOCKOCTM

IIpsimasi, mepeceraiias wio-
CKOCTh, HA3BIBAETCS MEePIIEeH-
b OUKYJISAPHOU 9TOM IIJIOCKOCTH,
€CcJIV OHa MEePIIeHIUKYJISPHA
JI000M IPSIMO, JTesKatiein

B 9TOH IIJIOCKOCTH.

mloa<s mlx, x— mobas
IpaMas IJIOCKOCTH O

IIpusuak nepreHIUuKYJIAPHOCTUA NPAMOU U ILJIOCKOCTH

Ecrma Ll mublm@ub
JIeKAT B IIJIOCKOCTH O, U TIepe-
cekamresi), To a L o.

m m

Ecau mpsimast meprienmu-
KyJIsIpHA OBYM IIepeceKao-
ITUMCS TPSAMBIM, JIeKATITITM
B IJIOCKOCTH, TO OHA IIepIIeH-
JUKYJIAPHA 9TOU IIJIOCKOCTH

CpoiicTBa MEPIEHAUKYIAPHBIX IIPAMON U MJIOCKOCTU

1. a |y Ecmnu mtockocts mep- | Eciu npsimere 1mep-
HeHAUKYIIPHA OJHOM | IeHIUKYJISPHBL
. U3 IBYX IlapaJsijieiib- OTHOM U TOH Ke
1
a | HBIX TIPSIMBIX, TO OHA ILJIOCKOCTH, TO OHU
! HepHeHIuKY IIpHa mapaJsieIbHEI.
U BTOPOH IIPSMOIL. Eerma Ll aubla,
Ecmma||bual a, Toal| b
Toa lb
2. Ecau psimast mep- JlBe passmunbIe
HeHIUKYIIPHA OJHOU | IIJIOCKOCTH, ITepIIeH-
o U3 ABYX IIapajljieirb- JUKYJISTPHBIE OTHOM
a HBIX IIJIOCKOCTEMN, TO ¥ TOH Ke IIPAMOH,
OHA TIePIIeHIUKYJIAP- | ITapaJijieJIbHbL.
. Ha ¥ BTOPOH. Ecima lauf Lla,
Ecmmal|fuala, To Q| B
Toa LB
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[epneHAMKYAIP M HOKAOHHAOS

Ha naockoctu

B npocrpancree

A
OL a
AOLla,Oca

AQ — mepreHauKyJIsap U3
TOYKU A K IIPAMOIL @

A

(Xr O

AOLla,Oea
AO — meprieH Ky JIsap
M3 TOYKHN A Ha IIJIOCKOCTDH Ol

A
L&
0
AQO — paccrosgHue

OT TOYKH A 10 IPsIMOH a;
AB — HakJ0HHAasA

A

a O B

AO — paccrossamue
OT TOYKH A 0 IIJIOCKOCTH O]
AB — HakJoHHaA

[leprieEauEYIISIp KOpOYe BCAKOU HAKIIOHHOM.

AO< AB
OB — mpoekiusa OB — npoexius
HaKJIOHHOUN AB HaKJIOHHOUN AB
HAa IPAMYI0 a HA ILJIOCKOCTD O
A Il
a B/\C AB>AC < A
*O < BO>0C
4, AB=AC & o« BLA\C
o B j C < BO=0C

Ecitit u3 0HOM TOYKH K OHOM IIPAMOI (ILJIOCKOCTH) IPOBEIEHBI

JBe HaKJIOHHBIE, TO:

HAKJIOHHEBIE,

PaBHBIEC HAKJIOHHBIE MMEIOT PaBHBIE ITPOECKITHH;
€CJIN IIPOEKIINH HAaKJIOHHBIX PaBHBI, TO PAaBHBI 1 CAMX

00JIbIITasT HAKJIOHHAS MMeeT OOJIBIIYIO IIPOEKIIHIO;
M3 IBYX HAKJIOHHBIX OOJIBIIE TA, Y KOTOPOM MPOEKIIUs O0IbIIIe
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2. Mpsmble U MAOCKOCTM B MPOCTPAHCTBE

Ha minockocrnu

B npocrpaucTse

3anaua 1.

B C D

AC — mepmeHIuKyJIsp,
AB u AD — HaKJIOHHEIE.
AB=30cm, AD = 26 cMm.

cATCsI Kak 5: 9.
Haiimu: AC.

Pewerue.
AB>AD < BC>CD
u BC =9x, CD = bx.

ITo Teopeme Iludaropa:

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

u3 AACD: AC? = AD?> - DC? =
=262 — (bx)? = 676 — 25x2.
900 — 81x? = 676 — 25x7;

56x% = 224; x = 2.

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

AC =24 (cm).

Omeem: 24 cm.

HpOGKL[PIPI HAKJIOHHBIX OTHO-

3amaua 2.

A T/
0

W3 Tourku S Ha 11I0CKOCTH

O IIPOBEJEHbI HAKJIOHHEIE,
Pa3HOCTD JIJIMH KOTOPBIX

6 cm. Ux mpoekiimu — 27 cm
u 15 cm.

Haiimu: pacCTodHHuEe OT TOUYKH
J10 IIJIOCKOCTH.

Pewenue.

SO 1L a, SA>SB<< AO > OB,
OA =27, OB=15,BS =x,
AS=x+6.

ITo Teopeme Ilucaropa:

u3 ASOA: SO? = SA? — OA? =
= (x +6) - 27

u3 ASOB: SO? = SB? — OB? =
=x?—15%

(x+6)2—27%>=x%— 152, x = 39.
SO =+x* -15% =
=+/39% —-15* = 36.

SO = 36 (cw).

Omaeem: 36 cm.
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Teopema o TPEX NePrNEHAMKYAIPAX

A

(@)

@ B

OB — mpoexknusa AB HA ILIOCKOCTD O,

< ABlc
¢ — mpsiMast Ha wirockoctu o, OB | ¢

Ecnu npsmvasa Ha JIOCKOCTH MEPHEHIUKYJISIPHA IIPOEK-
MU HAKJIOHHOM HA 3Ty IUIOCKOCTh, TO OHA MEePIEHUKY-
JITpPHA ¥ HAKJIOHHOM.

OGpaTHO: eciiu IpsaMAas Ha IJIOCKOCTU HEePHeHIUKYIAPHA Ha-
KJIOHHOM, TO OHA IIepIIeHIUKYJIAPHA U IIPOEKITUU IPAMOU

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

Haiimu: paccrostaue ot D no BC. H
Pewenue. A

1. ITposeném AH 1 BC. '

2. Coegquuum D u H, o Teopeme a ¢
0 TPEX IIEePIeHIUKYIAPAX D

DH 1 BC, . k. AH — 1ipoexk-
g HaxgouHor DH Ha mio-
croctb ABC. DH — nckomoe
paccrosaHue.

3. N3 AACH: AH? = AC? — CH?,
AH = 8 (cm)

(AH — BpICcOTA U MeguaHa Tpe-
yronpanka ABC).

4. s AADH: DA 1 (ABC),

DA 1 AH,

DH?=AD?>+ AH? =62+ 8%2=100;
AH =10 (cm).

Omeem: 10 cm.
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MNepneHAMKYAIPHOCTb MAOCKOCTEM

o IIepeceKaeT 3 o IPsAMOI ¢
al vy
Y IepeceKaeT o II0 IPAMOU a
¢/ alp |
B P b Y IIepeceraer 3 1mo Ipsamoit b
a albylec

JIBe miepecekamImecs MJIOCKOCTH HA3BIBAIOT MMEPHEHIUKYJISIP-
HBIMU, €CJIU TPEThS ILJIOCKOCTD, MEPIIEHTUKYIIPHAS ITPAMON UX
epeceveHns, ITlepeceKkaeT 9T IIJIOCKOCTH I10 TEPIEeHTUKY JISIP-
HBIM ITPSIMBIM

IIpusuak neprneHTUKYIAP- .
L - AL CsoiicTBO
HOCTH IJIOCKOCTE
Ecnu npsmvas, mesxamias B Ecnu npsvas, gesxanas
OJTHOM ILJTOCKOCTH, ITIePIIeH- B OJTHOM M3 IBYX ITepIIeH-
JUKYJIAPHA IPYroH ILI0- JUKYJIAPHBIX ILJIOCKOCTEI,
CKOCTH, TO 9TH ILJIOCKOCTH HepUeHIUKY IApHA JTUHUN
MIePIIEeHTUKY JIAPHBI HUX IIepeceveHmns, To OHa
HepHeHIuKYJISIpHA U IPYyroi
IJIOCKOCTH
Ecau b L o u B mpoxogur ge- Ecim B L o, B mepecekaet a 1o
pea b, o L a aub 1l a(bmaexursf), T0b
lLa
b b
o
B o a
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NMapAAAEABHOE MPOEKTUPOBAHME.
N300paxkeHme NPOCTPAHCTBEHHbIX OUTYP

HA MAOCKOCTH

B
\
\
\
\
\
\

1

\
\
\
\
\
\
\
\
\
\

AA, | BB,.

[Tpamasa AA, mepecekaer o B Touke A,
T. €. TOYKa A IIPOeKTUpyeTcs B TOUKY A,
HAa TIJIOCKOCTH OL.

A—A;B—B;AB—>AB,

OTpeSOK IIPOEKTUPYETCAd B OTPE30K
AB— AB,

[Ipu mapaJsieIbHOM IIPOEK-
TUPOBAHUY IAPAaJIJIEIbHOCTD
OTPE3KOB COXPAHSIETCH.

Ecau AB || CD
(AB—-AB;CD—- CD,,
to A, B, || C,D,

— 18 D

|
A e
I Pl I
! Lo !
A, ,
B i D |
1 |
a Cl‘\‘

[Tpu mapaJsizeabHOM IIPO-
€KTUPOBAHUU OTHOIIIEHUE
OTPE3KOB OTHOMU ITPAMOMN

WU TTapaJIIeJIbHBIX ITPSIMBIX
coxXpaHseTcH.

AC AC,

CB CB

p
B
A '/TC/‘

1
Al \‘\Bl‘
Cl

CaencrBue

Ecm C — cepequna AB, AB— A.C

C-C,

171

To C, — cepemua A B,.
CepenuHa 0Tpe3ka IPOCKTUPYETCA B CEPeSUHY OTPe3Ka




T

H Ly H A
i %‘ 1:%:] UUHOMIOHLO 9 dLOWBUY XUMBLOY U AdLoWwenr
a \ > J\ a " Vv AWOHHPKBAII0D OHArorredell XIIHHYTogod ‘rdox
@\ / 0] I9IHON — 9dI9Loh oMIAdY ® ‘ednurire BdILoWBULT 1911
o) T -HOM — ISHUMIA0d 98T “MUHIILOIANLOSII — BUIIM0d] |
q 9] g MUHILO0IANLOSM HUIdHIruged][]
(godremenir

XIIHHQKBAII00 BUHOh909doII BIhOL — HHHOXRAQ
-' e -0€M BH MLOOH¥AAMO dILHOI) OIUIIre — BUINo0d] |
é‘ aLdoHMAdM ()

2. Mpsmble U MAOCKOCTM B MPOCTPAHCTBE

X / /IW \ 1awdo gogoirr Bumemreds — BHIe0d] |
sunoned ],

.

N B andod
rogoilr Wwwedaorwreriredelr — BUIRIe0d] |

19rud 019 U nwedaorarredey

.1 [

1

” H < < i / anwdod rogoilr MUHIIrOIAodL — BUILIS0d] |

MUHIIroILad],

50

(kmHOgOdMLINe0dU OIMHBVEDALDH PHIVavvDdDLU
OH 19dAIMdD 9100300VU) dAIMAD XmD0oVU XI9AdOLONSH UMTINSO0dU al9HavavVvodD| |




3. MHOTOIPAHHUKU

Mpusma

E

1

Dl

7
ya
Z

4, ///‘2( 1t NC
43/'/ D

X o

HpI/ISMa — MHOTI'OTPaHHHUEK, COCTOA-

I]_[I/Iﬁ "3 IIJIOCKUX MHOI'OYT'OJIbHHUKOB,

JIEKAIIIWX B PA3HBIX IIJIOCKOCTAX

" COBMeIIlaeMBbIX ITapaJlJIeJIbHBIM IIe-
PeHocoM, 1 BCeX OTPE3KOB, COeTUHA-

IOIITHUX COOTBETCTBYIOIIIYE TOYKH 3THUX
MHOT'OYT'OJIbHUKOB.

ABCDEu A B CDE —
OCHOBAHUSI IIPU3MEI,
AA,BB,CC, ... —

00KOBEIE pedpa;
ABBA,BBCC,...—

OOKOBBIE TPAHWU;

AD, — nuaroHaJIb IPU3MBI
(0OTpe3oK, COeTUHSIIONINI TBE BePIITH-
HBI IPU3MBI, He TTPUHAJIesKATIe
onuoit rpanu; A M L (ABC),

A M = H— Bricora)

CgoiicTBa

Dopmyibl

1. OcHoBaHMS TPUIMBI
PABHEL

2. OcHOBaHUS ITPUIMBI
JIeJKAT B apaJlIeIbHBIX
ILJIOCKOCTSX.

3. BoroBrbie pebpa mmapaJsiiests-

HBbI 1 PaBHBEI.

4. BokoBble rpaHy —
[apaJsIeorpaMMbl

AV

BokoBas moBepxHOCTh —
cyMMa ILIoIa et 00KOBBIX
TpaHeHd nuiau
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3. MHOrorpaHHmKM

Oxronuarue mabnuubt

rae | — mimHAa 00KOBOIO
pebpa; P — ceueHue ILIOCKO-
CTBIO, IEPIEeHINKY IAPHONI

K eé OOKOBBIM I'paHSIM

IlostHas moBepxHOCTH —
cymma GOKOBOM ITOBEPXHOCTH
U IIJIOMIA e OCHOBAHUIM:

S = S601< + 2SOCH'

O6BEM IpU3MBbI

V= SOCH.H

TIPU3MBL

IIpamas mpuama

IIpuama HA3BIBAETCS IIPAMOIA,

A D N
1 1 ecJii eé OOKOBEIE pebpa Iep-
B, C, MEeHIUKYJIAPHbI OCHOBAHMAM.
AA 1 (ABC), BB, 1 (ABO), ...
A D
B C
CsoiicTBa DopMmyJIbl

1. Beicora paBHa 60KOBOMY
peodpy.

2. Bokosrre
rpaly — IPAMOYTOJIbHUKN

Boxkosas moBepxHOCTB:

S ok POCH ’ H’

[
roe P, — mepumerp ocHOBa-
Huda; H=AA, — BricoTa.
ITonuas moBepxXHOCTH:

SHOJIH = S601c + 2SOCH

O0bém:
V: SOCH ’ H = SOCH .AAl
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3agauga.

ABCA B,C, — npamas npusma,
AABC, 2C =90°, BC =5 cwm,
AC=12cm, S =270 cm?

Haiimu: AA.. C
Pewenue.

1. ITo Teopeme Ilucaropa:
AB>*=AC?+ B(C*=5%+122=169;
AB =13 (cm).

2.8, .=S.,. 128

TIOJTH ocu’

1 1

OCH

S, =S, m—2S,,=270-2-30=
=210 (cm?);
SGO}C = POCH ’ AAl’
S, 210
= OK = = 7.
A4, P 5+12+13
AA =T (cm).

Omeem: 7 cm.

IIpaBunbHasg nmpusma

[Ipamast mpuama Ha3bIBaeTCA MPaBUJIBHOM, eCIU €€ OCHOBA-

HUA — IIPpaBUJIbBHbBIE MHOTI'OYTI'OJIbBHUKM

AN
// I
7/ / \
// / \\
YeThIPEX-
TpeyrosbHas yroJbHas OATAYTOJIbHASA

1I1eCTH-
yroJbHAas
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I[Inomaas GOKOBOI MOBEPXHOCTU MPABUILHOM MPU3MBbI

SF]p — ILIOIIALb TPAaHU;
n — KOJIMYECTBO I'paHel;
a — CTOPOHA OCHOBAHNS,

| — nymHaa 60KoBOrO pebpa

S, = Srp- n=aln

ﬂapa/\AeAenMneA

IMapannenenunen — npusma,
B OCHOBAHHU KOTOPOH JIEKUT
mapaJiiesorpaMmm

CeoiicrTea:

1. Bce rpanm — mapaJiiesiorpaMmaI.

2. IIporuBoseskalnme rpaly Iapaiiesb-
HBI M PABHBL.

3. Jluaromasiu mapaJsuiesienunena mepe-
CeKAaloTCsa B OMHON TOYKE W TOYKOM Iepe-
CEeUEHUS JeJIATCS TIOII0JIAM.

O — cepenuna A C, BD,, AC, u B,D.

4. Toura O — 1IEHTP CUMMETPUU
mapaJiiesenuiena

CyMMa KBaagpaToB BCeX MUAroHaJIel ma-
paJuiesiennuiesa paBHa CyMMe KBaJgpaToB
ero péodep.

d} +d} +d; +d} =4a” +4b” + 4¢”.

Cy1ecTByeT Tpu BUIA
[apaJuIeIeuIie 0B,

1. ITpsimoit — Bce OOKOBBIE TPaHU IIEP-
MMeHIUKYJIAPHBI IIJIOCKOCTSIM OCHOBAHUM,
OCHOBAHUS — ITAPaJIIeJIOrPAMMEL.

2. IIpssMOyroIbHBIN — Bce GOKOBBIE IPAHU
¥ OCHOBAHMUS — IIPSAMOYTOJILHUKH.

3. HakoHHBIIT — OOKOBBIE TPAHU HE IIep-
MMeHIUKYJISPHBI OCHOBAHUSIM, BCE IIIECTh
rpaHed — MapaJsuIeIorpaMMbl
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Ky06 — mpsaMoyrosibHbIA I1apasuieIelnuIies,
y KOTOPOTO Bce pédpa paBHEL.

CeoiicTBO
Bce GoxoBrie rpany — KBaIpaThL.

D®opmybl

1. uaronass: d = a3,
2. Ilmomans: S, =4a* S =6a’

TI0JIH
d3

33

3.00beMm: V=a’umu V =

Mupamuaa

S

B C

ITupamumoii Ha3bIBAeTCSI MHOTOTPAHHUK,
KOTOPBIN COCTOUT M3 IIJIOCKOTO MHOTO-
YrOJIbHUKA (OCHOBAHUS ITAPAMUIEI), TOYU-
KU, He JIeKATIIEH B IIJIOCKOCTH OCHOBAHUS
(BepIIMHBI IIUPAMUIBL), K BCEX OTPE3KOB,
COEIMHSIIONTUX BEPIITUHY TUPAMUJIEI C BeP-
ITUHAMY OCHOBAHMUSI

ABCD — ocHOBaHVe TTUPAMU/IHI;

S — BepIIMHA ITHPAMUIBL;

SA, SB, SC, SD — GokoBuIe pébpa;

AASB, ABSC, ACSD, AASD — 60ok0BEIEe TPaHKI

S

BricoTa mupaMuabl — IIepHeHIUKY AP,
OIYIIEHHBIA N3 BePIINHEI IINPAMUILL HA
ILJIOCKOCTH OCHOBAHUS.

SO — BBICOTA THPAMUIEL;

SO =H (SO 1 (ABCD)).
Vrmp = lSOCH -H
3

=S _+S __+8S +S

SGOK. map. T AASB ABSC ACSD AASD

=S,

IIOJIH. IIUP. OOK OCH
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3. MHOrorpaHHmKM

Mo ABUABHAA MMPAMMAC

[Iupamuga HaspiBaeTcsI MPaBUJIBHOM, €CJIN €€ OCHOBAHUEM
SIBJISTETCSI TIPABUJIBHBI MHOTOYTOJIBHUK, 8 OCHOBAHUE BBICOTEHI
COBIIQJIAET C IIEHTPOM 9TOT0 MHOTOYTOJIbHUKA

HEROTOPBIE BU/JBI IIPABUJIBHBIX ITHNPAMMX/

Tpeyroasuas
AABC — mpaBUIbHBIN;

O — TouKa IIepeceveHus MeauaH
(BBICOT M OMCCEKTPHC), IIEHTP BIIMCAHHOMN
M OIUCAHHOM OKPY*KHOCTEU

Yernipéxyroabuasa
ABCD — xBagpar;

O — touka ImepeceuyeHusd amaroHaJseu

IITectuyronsuas
ABCDEF — 1ipaBUJILHBIN IIIECTUYTOJIbHUK;

O — Touka IepeceveHus guaronasuein AD,

BEu FC

SO — BeIcoTa ipaBuabHOi mupamuasl (SO L (ABC);

O — 1LIeHTp OCHOBAHUSI).

SM — amodema ITpaBUITBHOM ITHPAMHU/IHI
(BpIcoTa OoxoBoit rpanu, SM | BC)
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OxoHuarue mabnuibt

CgoiicTBa

DopmyTbL

1. BoxoBele pebpa paBHHEI,
OJIMHAKOBO HAKJIOHEHHI K ILJIO-
CKOCTH OCHOBAHUS.

SA=SB=SC=..,
Z/SAO=/£8BO=/SCO-= ...

2. BokoBbie rpaHu — paBHBIE
JIPYT IPYTy paBHOOEIpEHHBIE
TPEeYTOJIbHUKH.

AASB=ABSC=...

AtrodpeMBbI paBHBI M HAKJIOHE-
HBI K IIJIOCKOCTU OCHOBAHUSA
o[ OJHUM YTJIOM

IInomanes 0OKOBOI

IIOBEPXHOCTU:
1 1

Sﬁorc = _I)OCH : SM = _R)CH .l’
2 2

raoe [ — amodema

nJIn

OCH

= b
cos @

6ok

rje ¢ — yroJ HaKJIOHA
0OKOBOH I'PaHU K ILJIOCKOCTH
ocuoBanus, ¢ = LSMO.

IInomane moaHOM
IIOBEPXHOCTH:

S = Sﬁom + SOCH

TIOJIH

O0Bém:

nup

V =l‘S’OCH .H’
3

H= SO0,

H — BrIcoTa mmpamMughe

3amaua.

Hatimu:

Pewenue.

TIOJIH. TpaHud 4

Omeem: SIIOJIH. = aZ \/§

2
S =8 -4:a\/§-4:a2\/§;8

TLJTOTIA/b TOJTHOM MOBEPXHOCTH TPABUJIBHOM TPEYroJIbHOM ITrupa-
MU/IBI, €CJIU Bce e€ pebpa paBHEI a.

= a2+/3.

IIOJIH.
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NoAOXeHME BbICOTbI B HEKOTOPbIX BUAAX MNPOAMMA

1. Eciu B mupamuze:

S
4‘-5 a) Bce DOKOBBIE PEOPA PABHEI

njim

0) Bce OOKOBBIE PEOPA COCTABJISIOT OJIH-
HAKOBBIE YIJIBI C IIJIOCKOCTHIO OCHOBAHUS

B nJIn

B) OOKOBBIE PEDOPA COCTABJIAIOT OMHA-
KOBBI€ YTIJIBI C BHICOTOM IIMPAMU/IHI,

TO BBICOTA IIPOXOAUT Y€pPe3 IEHTP
OKPYKHOCTH, OTTHCAHHOM OKOJIO
OCHOBAHUSA

Hpume%anue: BBICOTaA IMUPaMUAbI MOKET pacrioJiaraTbCsa BHyTPU
IInpaMuJbl, HA OOKOBOI T'paHU UJIN BHE ITNPaMUIbl, B 3aBUCHU-
MOCTH OT pa3MeIlleHnud ITeHTPpa OIIMCaHHOMU OKPYKHOCTH. Oxou10
TaKoMu IIUpaMUuIbl MOKHO OIIMCATh KOHYC

3agau4a. S

OcHoBaHMe MUPAMUIBI — TPEYTOJIbHUK

co cTopoHaMu 3, 4 1 5 cM.

Bce 6oxoBrIe pédbpa HAKIOHEHBI K ILJIOCKOCTH
OCHOBAHWUS II0JT yTJI0M 45°.

Haiimu: 00bEM mupaMubI. A

Pewenue.

1. Bce GoxoBbIe pé0pa HAKJIOHEHBI IO OJHIM YIJIOM —=>
T. O — IEeHTpP OKPYKHOCTH, OIHCAHHOM 0k010 AABC.

2. AABC — 1ipsIMOYTOJIBHEBIH, T. K. 5% = 32 + 42,
B npsiMoyrosibHOM TpeyroJibHUKe [EHTP OMMCAHHON OKPYIKHO-
CTH — COBITAJAeT C CePeIUHON I'UIIOTeHY3bI.

3. AC =4 o; BC=3 ow; S0 :%AC-BC:%-SA:G(CM).
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IIpodonicerue mabauube

Omeem: 5 c™m®.

4. ASOC — paBHOGeIPEHHBIA IIPAMOYTOJIbLHBINA TPEYTOJIbHUK

(£S80C =90°, ZOSC = Z0CS = 45°). SO=0C=A0=0B =
=AB:2=5:2=25 (cm); V:%Soca 'SO=%~6~2,5:5 (cm®).

nJIn

NN

S 2. Ecnu B nupamuge:

a) BCe ABYI'pPpaHHBIE€ YIJVIbI IIPH OCHOBA-
HHWM PaBHBI

0) Bce BBICOTHI OOKOBBIX I'PAHEM PaBHBI

B) BBICOTA COCTABJISIET OJMHAKOBBIE YTJIBI
C TJIOCKOCTSIMU OOKOBBIX I'PaHei,

TO BBICOTA IIPOXOJUT Yepe3d
IEeHTP OKPYKHOCTHU, BIIMCAHHOU
B OCHOBaHUE

YHCJIATE 10 opmyie: S,

Gox

cosa

B Trakyro nupaMumgy MOMKHO BIIMCATH KOHYC.
[Liomans 60K0BOI MHOBEPXHOCTH IMPAMHUILI, B KOTOPOM BCE
JOBYyTPaHHBIE YIJIbI IPU OCHOBAHUU PABHBI O, MOKHO BBI-

OCH

3amaua.

OcHoBaHMe TUPAMUIBEL — POMO
CO CTOPOHOM @ U OCTPHIM YIJIOM
o.. BoroBBIE TPAaHN HAKJIOHEHBI
K OCHOBAHUIO II07] yTJIOM f3.

Hatimu: miromanb 60KOBOM II0-
BEPXHOCTH IMUPAMU/IEL.

Pewenue.

2 .
S,. _a sina
6ok

_cosB_ cosp
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Oxronuarue mabnuubt

3. Eciu oqua GoxoBasa rpaub

S
IIMpaMUAObI IIEPIIEHIUKYJIAPDHA
IUTOCKOCTH OCHOBAHUS, TO BHICOTOM
A B | mupaMuabl ABJIAETCI BHICOTA ITOM
rpaHu.
0 ¢

Ecim 8 SABC (SAC) 1L (ABC)
u SO L AC (O € AC),
10 SO — BBICOTA THPAMU/THI,

SO 1 (ABC)

S 4. Eciiz nBe cmeskHbIe OOKOBBIE TPAHN

[MePIeHIUKYIAPHbI IJIOCKOCTH OCHOBA-
HUsA, TO BBICOTOU ITUPAMUIBI ABJIAETCS
B | ux oburee GoxoBoe pedpo.
A
e Ecau (SAB) L (ABC) u (SAC) 1L (ABC),

To SA — BBICOTA TTUPAMUJIBI

(SA L (ABC))

YCEYEHHAA MMPAMMAC

OGpasoranue yceuéHHOMN
ImUpaMunuabl

Ecnu samana nupamuma SABC

u IpoBesieHa miockocTb A B C,
IapaJiie/ibHass OCHOBAHUIO IINPa-
vunsl (A, B,C)) || (ABC)), o ara
ILJIOCKOCTE OTCEKAET OT 3aJaHHOM
nupamuael nupamuny SA B C,,
MMOI00HYIO JTAHHOM!.

(C xoadpdurrmerToM momobms

o Sh_AB,

SA AB

Jpyras uacts 3aJaHHOM TUPAMUJIBI — MHOTOI'PAHHUK

ABCA B ,C, — Ha3bIBaeTcsl yCe4EéHHOM MIpaMuIoi.

I'paru ABC u A B,C, — ocnoBanusa ((ABC) || (A,B,C))).
Tpanenynu ABB A,, BCC,B,, ACC,A, — 60KOBBIe TPaHHI

i 11
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Oxornuarue mabnuubt

BricoTo yceu€HHON TUpaMUIbI
Ha3bIBAeTCA PACCTOTHUE MEKIY
TIJIOCKOCTAMM €€ OCHOBaHUM.

A0 1 (ABC);
A, O = H— BrICOTA.

Vyceq.rmp. = %H(S1 + S2 + \/ﬁ)’

rae S,, S, — IUIOIMAIN OCHOBAHUH

IInomanms IOBEPXHOCTH yCEUEH-
HOM MUPAMUALI PABHA CyMMe
ILJIOIIAIe OCHOBAHUMI U OOKOBOM
IIOBEPXHOCTH:

S T Sl+SZ+S6OIc'

TIO.

IIpaBunsHas yceu€éHHas mupa-
MUuaa — yceuéHHad MUpaMuaa,
SIBIAIONIAACT YaCThI0 IIPABUIIHHON
OUPaMUIBI.

Anodgema — BeICcOTA OOKOBOIM
rpaHu.

MN 1 ADu MN 1 AD,;
MN — amocpema

IInomans GOKOBOM MOBEPXHOCTHA
IIPABUJIBHOM yCEYEHHOU ITUPAMUIBI

1 S -8
Sﬁox :_<I)1+P2).l’ 60K = : .
2 cos @
P u P, — nepumerpsl S, u S, — nyIomaau 0CHOBAHUIA;

OCHOBaHWH; .
(p — yToJI HaKJI0HA OOKOBOM TpaHu

[ — anodema K GOJIBIIEeMy OCHOBAHHIO




64

3. MHOrorpaHHmKM

CeyeHusa ky6a, npusmMbl, TUPAMUAbI

~

Celcymaa IIJIOCKOCTB I'eoMe-
TPHUYECKOI'o TeJia — 3TO nobasa
IIJIOCKOCTB, IIO obe CTOPOHBI

oT ROTOpOfI — TOYKH JAHHOI'O
TeJa.

CeuyeHne reoMmeTpuvIeCKOro
Tesia — purypa, cocTaBJIeH-
Hasdg O6HJ;I/IMI/I TOYKAaMH CEKY-
1IN IIJIOCKOCTH B JaHHOI'O
TeJia

Meroanr mocTpoeHus
CeYeHUH:

a) MEeTO/I CJIEIOB;

0) MeToT BHYTPEHHET0
IIPOEKTUPOBAHUSI;

B) METO/] IIepeHOca CeKyIei
ILJTOCKOCTH

Cexymas miI0CKOCTb MOKET
OBITH 3aJaHAa:

a) TpeMsI TOUKaMU, He JIesKa-
IIUMHJ Ha OJHOM IIPSIMOIA;

0) IPAMOM M TOUKOM, He JIexKa-
el Ha Hel;

B) IBYMsI II€PECEKAIOIITUMUCS
PSAMBIMHA

Meton cinemoB

IIJIOCKOCTH).

MHOT'OI'PaAHHHKA

1. B mmockocTy HISKHEro 0OCHOBaHUA (MHOTIA B HEKOTOPOH IPY-
rOi) IIOCTPOUTD CJIeAbl (JIMHUHU U TOUKH IIePEeCeUeHUs CeKYIIei

2. C 1IOMOIIBIO 9THUX CJIEIOB BBIMOJIHUTE ITIOCTPOEHME TOYEK
IepecedeHns CEeKyIeH IJI0CKOCTH ¢ pe0pPOM MHOTOTPAHHU-
Ka U JINHUEU IlepecedeHus CeKyIel IIJIOCKOCTH C TPaHIMU




[P ABUABHBIE MHOTOTPAHHUKM 65
anBMAbele MHOTForpaHHUKH1
IIpaBUIBLHBIN BHIIYKJIBII MHOTOTPAHHUK — BBIIYKJIBIIA
MHOTOTPAHHUK, TPAHH KOTOPOTO SIBJISIOTCS ITPABUJIHHBIMHI
MHOTOYTOJIBHUKAMU C OJMHAKOBBIM KOJIMTYECTBOM CTOPOH
¥ K KaKJI0M BEPIITUHE CXOIUTCS OJUHAKOBOE KOJIMIECTBO pebep
Yucno |Yucno
Muoro- Yucao
No MuororpasnHUug rpa- BEp- .
YTOJIBHUK . pédep
Hel IIHUH
1 |[IpaBuabHEBIN TETPadIp 4 4 6
(4eTBIPEXTIPAHHIK)
2 |T'excasnmp [T O 6 8 12
(urecTUrpaHHUEK), Ky0
1 ]
3 | Oxrasap 8 6 12
(BOCEMUT'PAHHUK)
4 | Uxocasmp 20 12 30
(mTBagIIATUTPAHHUK)
FEAL
5 | Homeraamap 12 20 30

(mBeHAOIIATUTPAHHUK)

L/
&5
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4. TEAA U NOBEPXHOCTU BPALLEHUA

UnAMHAP

i
|
i
I
i
i
i
I
i
i
T

).bf:___

Muusap (KPyroBoi MUJIMHIP) — TEJIO,
COCTOSIIEE U3 JBYX KPYTOB, He JICHKATIUX B O
HOM IIJTOCKOCTH M COBMEIIIAEMBIX TIapasliIehb-
HBIM TIEPEHOCOM, M BCEX OTPE3KOB, COETIHSIIO-
IIIAX COOTBETCTBYIOIIIE TOUKN OKPYFKHOCTEH,
JIeSKAIIAX B OCHOBAHUSX 9TUX ITUJIAH/IPOB.
OcHoOBaHUA ININHAPA — KPYTH.
OGpasyouue — 0TpPe3KH, COeTUHSIONITE
TOYKH OKPY KHOCTEH.

AA,, BB, — obpaayromiue

CroiicTBa

D®opmyTbL

1. OcHoBaHUA IIUJINHIPA PaB-
HBI ¥ IIapAaJLIeIbHbI
AO=0A =R
(AO0B) || (A,0,B)

2. ObpasymoIiue MUInHIPA
PAaBHEBI U IAPaJLIeILHEI

AA, || BB; AA, = BB,

3. Bricora mmimEIpa paBHA
00bpaayIoei.
H_=AA =00,

OCH

[Ipu BpaleHuy TPAMOYIOJIb-
HHUKA OKOJIO €r0 CTOPOHEI KaK
ocH 00pasyeTcsa IUJIHHIIP

ILnomane ocHOBaAHUA:

S, =R

OCH.
IInomans 60KOBOM
IIOBEPXHOCTH:
S, = 2nRH

G

IInomane moaHoOI
IIOBEPXHOCTH:

S = SGOK + ZSOCH

TI0JTH

S =2nR(H+R)

TI0JIH

O0Bpém:
V=S H
V=nR*H
OMM O, — npAMOYTOJILHUK;
OO0, — oce nuIHHIIPA;
R =0OM=0M;
H__=MM, =00,

itzn
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IIpodoncerue mabauube

Passéprra muiaunuapa

R
0

1

2nR H

PaseépTra nuauHApa — NPAMOYTOJIBHUK CO CTOPOHAMU
2nR n H (boxoBast MOBEpPXHOCTh) 1 ABA Kpyra pamuycamu R
(oCHOBAHUS IIUJIMHIPA)

Y

Ceuenne mMINHAPA MJIOCKOCTAMN

CeueHune IJIOCKOCTHIO,

OceBoe ceuenue "
napajuieJIbHOU OCH

C

-
-
-

A
ABCD — oceBoe cedyeHHTE (KLMN) || 001
E)cciqgﬂOIi;z, IPOXOIIee yepes KLMN — mpsivtoyrosssm

KL u MN — obpaayrorue

A_D — dOCH — 2R KL = Hunn’ KN— Xopﬂa.

AB=CD=H OA — paccrosHIe 0T OCHOBA-
ot HHS BBICOTHI 10 Xopabl NK

ABCD — tipsaMOyTOJIbHUK

AB u CD — obpaayrorue
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Oxornuarue mabnuubt

CeueHue IJI0CKOCTHIO,

. KacarenrHasa niockocTsb
nmapaJieJIbHOU OCHOBAHUIO

HJIOCKOCTB, ImapaJjijieJibHad

OCHOBaHMIO, IIepeceraer Kacarensnasa miockocTs —
GOKOBYIO TIOBEPXHOCTD ITMJIUH- IIJIOCKOCTD, ITPOXOIAIIAsa depes
Apa 10 OKPY:KHOCTH, paBHOU 00pasyIoILyo U IIePIIeHTUKY -
OKPYHOCTH OCHOBAHIA: JIApHAaA IIJIOCKOCTH 0CEBOTO
RwI = ROCH CeueHUd, IPOXOAIIEro uepes
9Ty 00Pa3ymIILyIo.

0, — KacaTeJbHAas IIJIOCKOCTD,
AB — obpaayrorasi,
o, mpoxoaut uepe3 AB:

a L (AOO,B)

3agauga.

[Tnomank ocHOBAHMS IUIMHAPA PABHA @, IJIOMIATH OCEBOI0
ceueHus paBHa S.

Hatimu:
ILJIOIIAAE IOJIHOM OBEPXHOCTH IIMINHIPA.

Pewenue.

S.=@8S,;,=SS,,,=2tR(H+ R), 5o 2RH = S.
S

. = 2nRH, Torga S, = nS;
S =S, T20=1S+2Q;

TIOJTH

S  =nS+2Q.

TIOJIH

Omeem: S =nS+ 2Q.

TIOJIH
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Konyc (kpyrosoii KoHyc) — TeJIo,
COCTOAIIEE U3 KPyra, TOUKH, He JIesKa-
LIel B IUIOCKOCTH 9TOr'0 KpyTra, U BCeX
OTPE3KOB, COSTUHSIOININX 3aTaH-

HYI0 TOUKY C TOUKAMH OKPYKHOCTHU
OCHOBaHWUSI.

OcHoBaHue KOHyca — KpyT,
T. S — BepIIrHA KOHYycAa.

SA u SB — obpaayomiue (0Tpe3KH,
COEIMHAIOIINE BEPIIUHY ¢ TOYKAMU
OKPY#KHOCTH OCHOBAHMWSA)

CroiicTBa

D®opmyIbl

1. O6paasyrorrre KoHyca
PABHEL
SA=SB-=...

2.H_=SOS0O .1

KOH

(AOB)

IInomans ocHOBAHUA:
S =nR?
OCH

IInomanas GOKOBOI IOBEPXHOCTH:

S, . =nRIl

IInomanas mMOJIHOM MOBEPXHOCTH:

S =8 +8

TI0JTH 6ok OCH

S =nR(I+R)

TI0JIH

6o:

O6Bém:
1 1 .,
Vu==S..-H;V, ==-nR"-H
3 3

KOH

[Tpu Bpamnenuu TpsiMOyTOJIBHOTO TPE-
YIOJILHAKA OKOJIO €r0 KaTeTa KaK OCH
o0pasyercst KOHYC.

AAOS — TIpSIMOYTOJTBHBIH.

SO — ocb cuMMmeTpun,
AS — obpaayrormias.

R, =AO;H,_ =S0O;AS=1

K




Koryc

Passéprra konyca

Pa3sépTra KoHyCa COCTOUT M3 CEK-
Topa SAA,, pagyc KOTOPOro paBeH
obpaayroleil KoHyca, IJINHA JyTHd —
IJTAHE OKPYKHOCTH OCHOBAHUS.

SA = SA =1; UAA, = 2nR.
ZASA, = B — yron B pasBépTke
KOHyca.

Z/ASB = o. — yroJi IIpu BepIIuHe oce-
BOT'O CEUEHMUSI,

.o .
=2nsin—; o =2arcsin—
p=2m 2 2n

CeueHne KOHycCA MJIOCKOCTAMMN

OceBoe ceueHue

Ceuenue, mpoxoadiiee
Yepe3 BEPIINHY

xoauT yepes ochb SO)

SA =SB =1[— obpasyroriue

S

I
i
i
i
I
i
i
i
I
i
i
4
I
I
i
i

A

ASAB — oceBoe ceuenwue (IIpo- AASC — paBHOGepeHHBIH

AS = SC = | — obpaayrorue

ASAB — paBHOGEIpEeHHBIN AC —xopna, OA=0C=R

OD — paccrossHHe 0T OCHOBA-
HUSA BBICOTHI 10 Xopael AC
OD? = AO*—AD?
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CeueHune II0CKOCTHIO,

. Kacarenbpnasg niockocTs
napaLieJIbHOM OCHOBAHHIO

[I;ockocTs, mapasieabHas
OCHOBAHWUIO, IIepeceKkaeT KOHYC Kacaresnpnas niockocts —

IO KPYTy, a OOKOBYIO IIOBEPX- 9TO IIJIOCKOCTD, IIPOXOAATIAA

HOCTBb — II0 OKPYSKHOCTH yepes 00pasyronryio KoHyca

C IIEeHTPOM Ha OCH KOHycAa. IEPHIEeHIURYJIIAPHO OCEBOMY
r.. SO, CeYeHUI0, Coep RaIIeMy 3Ty
2 SO 00pasyIoIIryIo.

o 0. — KacaTeJIbHAas IJIOCKOCTh;
SA — obpasymoias, o Ipoxo-
out uyepesd SA;

o L (SAO)

YCe4Y€HHbIN KOHYC

S YceuéHHBIT KOHYC — YaCTh
KOHYyCAa, 3aKJIIOUEHHAST MEKILY
€ro OCHOBaHHEM U CeKyIIen
ILJIOCKOCTBIO, IIapaJLIeIbHON
OCHOBAHUIO.

OcHOBaHMSA — KPYTHU C IIeH-
tpamu O u O,.

| — obpazymomas, AA, = ;

OA=Rwu OA =r— paguycsr
OCHOBaHUU
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Oxornuarue mabnuubt

CgoiicTBa

DopmyTbL

OceBoe ceueHme — paBHOOO-
Kas Tparemnus.

MKNT — oceBoe cedeHre.
MT | KNu MK =TN

MT =2r; KN =2R

00, L KN

00,=H

ITpu Bpamenuu mpsimo-
YTOJIBHOU Tpamneiinuu 0K0JIO
ocH, TIPOXOJIATIEN Yepe3 MeHb-
LIy OOKOBYIO CTOPOHY, IIep-
MEeHIUKYJISAPHY0 OCHOBAHUSM,
obpaayercs yCeUEéHHBIA KOHYC

IInomans 0OKOBOM
IIOBEPXHOCTH:

S, =n(R+nl

ILnomane moaHOM
IIOBEPXHOCTH:

S = Sﬁolc + S

TIOJIH

Oo0Bém:
Vo= %nH(R2 +Rr+1r?)

V.K.

0!

+S

locH 2ocH

R u r — pagumychl HUKHET0
1 BEpXHETr0 OCHOBAHUU;
| — obpasymomas.

PaseépTra yceuéHHOro KOHyca

JIBa xpyra — BepxHee U HUMK-
Hee OCHOBAHUSA PAJTUYCAMHU I
u R; vacrs Kosbia — 0oxoBas
IIOBEPXHOCTH
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Wap u cchepa

ITap

ITap — TeJto, cocTosImee

M3 BCeX TOUEK IIPOCTPAHCTBA,
HAXOIAIIMXCA Ha PACCTOS-
HyH, He 0osbireM gagHoro (R)
ot mauaoi Touku (0).

O — menTp mapa;
OB — pagwuyc mapa;
OB =R.

[Ilap monmydaercsa mpu Bpaie-
HUU IIOJIYKPYTa BOKPYT €ro
ITraMerpa.

O61ém mapa:

V. = é1'cR3
3

Cdepa — rero, KoTopoe
COCTOMT M3 BCEX TOYEK IIPO-
CTPAHCTBA, HAXOIAIIAXCS
Ha gaHHoM paccrogHun (R)
ot gagHoi Tourn (0).

O — 1eHTp cepsr;
OA — paauyc chephr;
AO=R.

ITpu BpateHUN TTOTYOKPYIK-
HOCTH BOKDYT €€ aJumameTpa
mosryuaem cepy.

IInomwans mosepxuocTu

cepsnr:
S, = 4nR’

CeueHne mapa IJIOCKOCTBIO

O — 1eHTp mIAPA;
O, — 1eHTp KpyTa ceveHus;
00,18

Beaxoe ceuenne nrapa
IIJIOCKOCTBIO €CTh KPYT.

IleuTp aToro Kpyra — ocHoBa-
HUe MepIeH UKy JIsIpa, OIy-
IIEeHHOT0 M3 IIeHTpa Iapa Ha
CEKYIILYIO TIJIOCKOCTb.

W3 AOO A:
R =R’ —0012

ced mapa
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Boasmoii kpyr

Ceuenue nByms
IJIOCKOCTAMM

Bospuioit kpyr — ceuenue
nrapa, IpoxosIiee uepes
EeHTp.

R =R

ceu mapa

00, Laun00,Lp
r, ¥ I, — PaJuychl KPyroB
CeYeHMUSI.

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

KacarensHas miockocTs

K IIapy — 9TO ILJIOCKOCTD, IIPO-
XOIAIIAA Yepe3 TOUKY cephl,
HepHeHAUKYIApHAL K PaIAy-

OA 1 a

Cy, IPOBEeJEHHOMY B 9Ty TOUKY.

Kacarenpuas K mapy — o1o
IIpaMad, JIeKaimiad B Kaca-
TeJIBHOU IIJIOCKOCTH U IIPOXO0-
OAI1ad Yepe3 TOUKY KaCaHudg.
OAlo;0ALla;aea

HYactm wapa

————— AN

IIIaposoii cermeHT — YacTh IIapa, Ko-
TOPYIO OTCEKAET CEKYIasi IIJIOCKOCTb.
I1ockocTh mesuT map Ha JBa CerMEHTAa:
AB = H — BbICOTa MEHBIIIEr0 CeIMeHTa,;
BC = H, — BrIcoTa GOJIBIIEro cerMeHTa
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Oxronuarue mabnuubt

OcHosHbIE (hOPMYJITBI
ILnomangs 00OKOBOM MOBEPXHOCTH:

S,,.= 2nRH.

6
IL1omans I0IHOM IOBEPXHOCTH:

S =nHAR-H)

TIOJTH

O6wem: V.. =nH? (R—g)

cerm

IITapoBoii ceKTOp — TeJI0, OTPAHUYEH-
Hoe chepUIeCcKOoi TOBEPXHOCTHIO 1I1apo-
BOTO CEIMEHTA M OOKOBOM ITOBEPXHOCTHIO
KOHyca, KOTOpOoe UMeeT 00Iiiee 0OCHOBA-
HUe C CEeTMEHTOM U BePIITUHY B IIEHTpe
KOHYycCA.

OcHosHbIE (hOPMYITBI
[Tromraab mOJIHOM TOBEPXHOCTH:

S,...=nR(2H + JH2R - H))

O6wém: V. :gnRzH

Cex

IlpumeuaHrue: ecau MAapPOBOM CEIMEHT MEHBIIIE ToJIyIIapa, To
JIJIsT TIOJIYYEHUS ITapOBOTO CEKTOPA €ro JOIOJIHSIIOT KOHYCOM,
a ecJiu OOJIBIIE TIOJIYIIIapa, TO KOHYC YIaJIai0T

0 IITapoBoii 10t — YacTh IIapa Mesx-
JIy IBYyMs TapaJlJIeJbHBIMU CEKYIITUMU
TLJIOCKOCTSIMH.

H — paccrosiHre MKy CEKYIIUMU
IIJIOCKOCTSIMH;

R n R, — pannycel OCHOBaHUM

OcHosHbIE (hOPMYJITIBI
ILmomans 6okoBoit moBepxHocTh: S, = 2nRH; R — panguyc mapa.
=nm(2RH + R! + R}).

[Tomans mOMHOM HOBEPXHOCTH: S

TIOJTH

O6mém: V = %(31%12 +3R} + H?)




5. ABMEPEHUE TEOMETPUNMECKUX BEAUYUH

YroA. BeAMMMHA YrAd, rpaAyCcHas mepda yraa

L
B
c

ZABC

m Yroa — durypa,
COCTOAIIAS U3 TOY-
KU (BEPIIUHEI yIJjIa)
¥ IBYX PA3JIUIHBIX

n JIydel, ICXOTAITUX
Z(m, n) W3 9TON TOUKH

1 ..
Vel maMepsIoT B rpagycax. 1° = 180 Pas3BEPHYTOTO yTIJiia

Bunsr yrios

IPAMOU

TYHnoH

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

o

OCTPBIH R
o < 90° 180

passépuyteiit ZAOB = 180°

A N\ B

0

Ayra

(>

A B

Jlyra — 4acth OKpPYKHOCTH MEKIY JTBYMS
TOUYKaMMU.
I'panycuas mepa nyru — rpamgycHas Mepa
COOTBETCTBYIOIILETO IIEHTPAJIBHOI'O yIJia.

nR
180°°

nRn°

180° "

Jnuaa nyrm 1°: [, =

Hnnua nyru n®: [ . =
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3angaua.

a) Haittu nmny nyru okpysxHocTH paguyca R = 5, ecoiu eé rpa-
nycHasd mepa 72°.

Pewerue.
IO T 56,28
180°

0) Haiitu mutmHy MasiTHUEKA CTEHHBIX YaCOB, €CJIM YTOJI €r0 KoJIe-
Oamwmit 38°, a myIMHA AyTr'd, KOTOPYIO OH OITMCHIBAET, paBHAa 48 cM.

Pewerue.
a =38° C,. =48 cm.
nRn° R 180°-1

ne

P :

" = 180° e
180°-48

R==""%% _ 40.5 (ca).
3.14.-38° (ca)

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

YrAbl B NpOCTpPAHCTBE

Vroa mexay npAMoi U MJIOCKOCTHIO

‘A Yron MesxIy IpsAMOIT U TiepeceKraIet
€€ IIJIOCKOCTBI0 — 3TO YI'OJI MEeXKIY IIPAMOM
B 0 U e€ IIPOeKIIer Ha IJIOCKOCTD.

ZABO — yroJ mesxkay mpsamoit AB u mitoc-
KOCTBIO O

BO — npoexnusa AB ua o, AO L a

N

OcoGbie ciryuan

(04
(04

allae La;,a)=0

aloae Zla; a)=90°
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3agauga. S

Hatimu: !

yroJI Meskay mpamoit AS u mimockoctbio ABC. ‘&
A

Pewerue.
Ilo ycimoBuio AS =BS =CS =

T. O — 1eHTp onmcanHou okpyxHocT: AO = R.

AB\/§:¥:\/§

3

Bce pédpa mupamugsr SABC paBHEL 3 cM.
SO — BricoTa.

R:

SO L (ABC), To AO — npoernusa AS Ha (ABC),
T. e. ZSAO — yron mesxny AS u (ABC).

A0 = 3 = L; ZSAO = arccosg.

AS 3 3

U3z AASO: cos ZSAO =

Omeem: ZSAQO = arccosg.

Yros mexay maockoCcTaMu (AByrpaHHbBIA YTOJI)

YrioMm mMe:xay JIOCKOCTIMU O U 3, T1e-

PeCceKaroIUMUCS 10 TIPAMOU ¢, Ha3bIBAETCS
YTOJI MEKY TPSIMBIMU, TI0 KOTOPBIM TPEThS
TJIOCKOCTB Y, IIEPIEeHINKYISIpHAT UX JUHUN
mepeceveHUsI, IIepeceKaeT IIJIOCKOCTH o U 3.

ZABC — yroi MeskIy ILTOCKOCTSMU
oufP,r.e.ABLlc;BClc,ABca; BCcB

Yros mexay nmapasuieIbHbIMU
a IIOCKOCTAMU paBseH 0°.

b L@ B) =0 alp
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5. M3amepeHne reoMeTpmieckmx BeAMYMH

Oxronuarue mabnuubt

JIByrpauubiit yrosa — gurypa, oopaso-
BaHHAA IBYMS IIOJIYILJIOCKOCTSIMHU C O0IIIei
OTpaHUYUBAIOIIEHN UX ITPSIMOH.

o ¥ 3 — rpaHu AByTPAHHOIO yIJIA,
¢ — pedpo ABYrpaHHOro yrja

AM 1 c¢,BM1 ¢, AMca, MB cp.
ZAMB=( — JTuHEeWHBIN yToJI
JBYTPAHHOTO yIJIa

CsoiicTBa

IIockocTs IMHEIHOrO yriia nmepreHauKyJIdpHa KasKI0u rpaHn
ABYTPaHHOI'O yrJia.

(AMB) L aou (AMB) LB

Yroa MEKAYy CKpelInBaAIIUMUCA IIPAMBIMN

Vroa mexay CKpenuBaIIMUCA
IPAMBIMU — 3TO YTOJI MEKIY IPIMBIMHU,
KOTOpbIe TIePEeceKatoTCs U Iapaslae/IbHbI
JAHHBIM CKPEeITUBAIOIITIMCS.

alla; bl b; La; b)=ZL(a; b) =09
0° < <90°

Ecmu yrosn mesxay ckpemnuBaomumMucsa IpsaMbeiMu paBeH 90°,
TO OHU HA3BIBAIOTCSA MEPIEHIUKYIAPHBIMU

3amaga.

Haiimu:

Pewerue.

DD, || AA,,

Omeem:

ABCDA B,C D, — xy®0.

yroa mexxay npsaveivu AA, u DC.

torma £D DC = 90°.

4D, DC = 90° — UCKOMBIH yTOJI.
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AAMHA OTpEe3Ka, AOMAHOM, OKPYXXHOCTH.
MepuMeTp MHOroyroAbHUKaA

A K B OTpe3ok — 4acTh IPAMOM, KOTOPAs COCTO-
UT 13 BCEX TOUEK ITOH IIPSIMOI, JIeKATITIX
MEKy IBYMsS €€ TOUKaMU — KOHIIaMU
OTpe3Ka

Jlauua orpe3ka paBHa cCyMMe JJIMH YacTel, Ha KOTOPbIe OTpe-
30K pasbuBaercsa 000 ero Toukoii: AB = AK+KB

3amaua.
B xkaxom ciyuae Touku M, K u C yneskar Ha OTHOHN ITPAMOIL:

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

Omeem:
B), mockoabky MK = KC + MC, 1. e. 15=5+ 10 (cm).

B Jlomanas — reomerpuveckas gpurypa,
COCTOAIIASA U3 TOYCK, He JISKAIIUX Ha OIHON
D | mpamoit (BepmIMH), COeTMHEHHEIX 0TPE3KA-

C MU (3BEHbSIMH).
JlnuHa JIoMaHOM paBHA CyMMe JIJIUH €€
E 3BEHbEB
3agauga.
Haiimu:

nanny somanoit ABCDEF, eciiu AB = 3 em, BC = 2,3 ¢,
CD=51cm, DE=6,2cMm, EF = 3,7 cm.

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

Omeem: 20,3 cm.
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A MHOroyroJibHUK — IIPOCTasI 3AMKHYTAa
A JIOMaHasi, COCeTHUE 3BeHbsT KOTOPOI He
1 o o
A, | nesxar Ha OZHOI IIPAMOIL.

MuoroyrosbHUK HA3BIBAETCS BBIITYKJIBIM,
5 €CJIN KaskIas M3 ero quaroHajel JIesKuT
BHYTPH MHOT'OYTOJIbHUKA

Yuciio guaroHajiei BhIIIYyKJIOTO MHOTOYTOJIBHUKA:
n(n—3)
n,G=——-

2

N — YHCJIO CTOPOH MHOI'OYIr'OJIbHHUKA.

’

HepHMeTp MHOTOYTroJIbHHUKA paB€H CYMMe JJIMH €I'0 CTOPOH:
P=AA+AA+. . +A A
n 12 3 n-1""n

D Oxpy:KHOCTb — (UTypa, COCTOAIIAST
N | B3 BCcex TOYeK IIJIOCKOCTH, PABHOYTATEHHBIX
' OT JAHHOM TOYKHU (IIeHTPA).
OA = R — panuyc;
MN = D = 2R — nuamerp;

CD — xopga;

M VAN, UAM — nyru

JsmmHA OKPYIKHOCTH:

C=2nR,

rae R — paguyc; unciio m — OTHOIIEHWe JJIMHBL OKPY K HOCTH
K JAaMeTpy:

n:£~3,14
2R

PaccTosHue B NpoCTpAHCTBE

Paccrosiuue ot Touku 10 m1ockocTH (r — paccrosiHue)

A Paccroanune or Touku A0 IIJIOCKOCTH —
9TO MJIMHA IIePIIeHOIUKYJIdpa, OIIYIIIeHHOT'O
M3 9TOU TOUKM Ha IIJIOCKOCTH
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Oxornuarue mabnuubt

Cnoco0snlI mocTpoeHus

K IIposectu KP 1 a; P € a.
KP =p(K; o)
u P TJIe p — PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH
Al ¢ AB 1l a
IIpoectnn
Be D CD|AB= CD 1 a.
o
CD =p(C; o)
IIposectu B L o uepes Toury M
A (B mepeceraet a mo AB).
ITposectu MN | AB = MN 1 a
o MN = p(]N; o)
B

YacrHble caydau HAXOKIEHUS PACCTOAHUA
OT TOYKH JI0 IJIOCKOCTHU (JI0 IIPAMOL)

CgBoiicTBO TOYKH,
PAaBHOYIAJIEHHOM OT BCEX
BepPIIUH MHOTOYTOJIbHUKA

Ecnu Touka BHe ILIIOCKOCTH
MHOTOYTOJIbHUKA PABHOY 1A~
JIEHA OT BCEX ero BepPIINH,
TO OCHOBAHUE IIepPIIeH/TUKY-
SO — paccrosHme OT TOURH JI0 | japa, IpOBEIEHHOI0 U3 HTON

ILJIOCKOCTY MHOTOYTOJIbHUKA; TOUKH K ILIOCKOCTI MEOLO-
OA = R — paguyc onucanHOA YTOJILHUKA, ABJISETCS [IEHTPOM
OKpy#HOCTH; SA — paccro- OKPY:KHOCTHU, OMUCAHHOU
SAHNE OT TOYKHU 10 BePIINHEL 0KOJIO MHOTOYTOJIbHHKA.

MHOT'OYT'OJIbHUEKAa
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3angaua.

['umorerysa mpsaMOyTOIBHOTO
TpeyroJbHUKA paBHA 12.
Toura S HaxoqUTCs BHE TLIO-
CKROCTH 9TOTO TPEYTOJIbHUKA
u Ha pacctogauu 10 cm

OT KaKJION ero BePIITUHEL.

Hatimu:
paccTosHUE OT TOUKH S
JI0 IIJIOCKOCTH TPEYrOJbHUKA.

Pewernue.

N3 AASO (£AOS = 90°):
SO?*=A8*- A0?=10%- 62 = 64.
SO = 8 (cm).

Omeem: 8 cm.

A

arl

Toura S pasuoynasiena or Bepmmua AABC = touka S mmpoernupy-
ercs B TouKy O — II@HTP OIMCAHHOMN OKPY KHOCTH.

B IIPAMOYTOJIBHOM TPEYIOJIbHHUKE 9TO CepeaJmnmHa I'MIIOTeHY3bI.

AO=0B=6cwMm.

N

SO — paccrosiHHE 0T TOYKH [0
ILJTOCKOCTY MHOTOYTOJIBHUKA;

AO =r — paguyc OKpY»KHOCTH,
BIIMCAHHOM B MHOTOYTOJILHUK

CBOMCTBO TOYKH, PABHO-
YIaJIEHHOU OT CTOPOH
MHOTOYTOJIBHUKA

Ecnu Toura BHe 110CKOCTHA
MHOTOYTOJILHUKA PABHO-
yoaJjieHa OT ero CTOPOH,

TO OCHOBAHUE IIePIIEHIUKY -
JIpa, IPOBEIEHHOTO U3 9TOH
TOYKH K IIJIOCKOCTU MHOTO-
YTOJIbHUKA, SBJISETCS IIEHTPOM
OKPY:KHOCTH, BIIMCAHHOM

B MHOTOYTOJILHUK.

SA — paccTosHIe 0T TOYKH 10
CTOPOHBEI MHOT'OYT'OJIbHUKA
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3agauga. M

Hatimu:

paccrostuue ot Touku M

10 TLJIOCKOCTU PAaBHOOEIPEHHO-
ro tTpeyrosibauka ABC, B
eciiu AB=BC =13 cm, K
AC =10 cm; Touka M paBHO- A
yIaJieHa OT KaskI0M CTOPOHBI o)

Ha 8g CM.
3

Pewerue.

Toura M paBHOymasiena or Bcex cTopou AABC = touka M
mpoerupyercs: B Touky O — IIeHTp BIMCAHHOMK

B AABC 0OKpysKHOCTH.

1) Haitném S, ,, -

_a+b+c 13+13+10

5 2 18 (cm);
S ipe = 18(18 -13)(18 —13)(18 —10) = 60 (cm?).
2) OK:r:M:@:E(CM);
P 18 3

3) s AMOK (£LMOK = 90°):

2 2
MO® = MK® — OK® = [8%) _ [%} _ 3616 310 = 8(cm).

9

Omeem: 8 cm.

Paccroanue me:xay mapasjielbHbIMHA
OPAMOM U IJIOCKOCTHIO

BribpaTe Ha mIpsaMoii @ mIpo-
M3BOJILHYIO TOUKY A 1 HANTH
pAacCTOSTHHE OT 3TOM TOYKH 10
ILJIOCKOCTH QL.

alla A eaq;

p(a; a) = p(A; o) = AA,
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IIpodoncerue mabauube

Paccrosauue MeXAy nmapajajaeJIbHbIMHU IIJIOCKOCTAMMN

Briopars B mmockocTH 1po-
A e U3BOJIBHYIO TOUKY A U HAWTH
paccrosgHUe OT TOYKHU A 10
TIJIOCKOCTH f3.

allB,Aea
B B p(c; B) = p(A; B) = AB

Paccrosanue Me:xay CKpemuBaMIMUC IIPAMBIMI

Paccroanue me:xay ckpe-
IMUBAIOIMUMHACS IIPAMBI-
MM — 3TO IJIMHA O0ILIero
IIEePIIEeHOANKYJIIAPA K 9TUM
IIPAMBIM.

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

OpsIMBIE @ B b CKPEInBAITCS

Cmoco0bI BEIYHMCIIEHUSI PACCTOAHUS
MEKAY CKPEeNIuBaAIONINMUCS IPAMBIMU

/ IIpoBectn yepes mpsimyio b
a IIJIOCKROCTS B || @
>< B

b

p(a; b) = p(a; B)
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Oxornuarue mabnuubt

IIposecTn yepes a u b mapau-
JIeJIbHBIE IIJIOCKOCTH oL U 3

(04

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

IIposectu o L a, crrpoexTupo-
BaTh @ U b HA 9Ty IJIOCKOCTD:
a—>Ab—b,

3amaua.

ceveHUs quaroHasel KBagpa-
ta ABCD mpoBefiéH mepIieH-

AD = 2a.

Hatimu:
PacCCTOsIHIE MEYKIY IIPSMBIMU

ABu MO.

Pewenue.

mpaveim AB u MO.
KO = %AD - a.

Omeem: a.

Yepes Toury O — TOYKY Iiepe-

murysap MO K ero II0CKOCTH.

AB c (ABC), MO N (AMC) = 0O, O ¢ AB,

T. e. AB u MO — cxpeluBaoIiecs IpsaMble.

[Tposeném OK — cpenumoto auunio AABD. Torma KO || AD.

Ho AB L AD, torma AB | KO; MO 1 (ABC), to ectb MO 1 OK.
To ects KO — o011iuii mepoeHIUKY AP K CKPeIUBAIOIIIMCS
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MAoOWLOAM TPEYroAbHUKA, YeTbIPEXYTrOAbHUKA,
Kpyra u ero 4yacrteu

[NAOLLLOAb TPEYTOABHMKA

c S=Lan =Lon =Len
g =5 75

S = labsiny = lbcsinoc = lacsinﬁ
2 2 2

®opmyiia 'epona:
S =\p(p-a)p-b)(p-c),
a+b+c

2

roe p =

HnJIn

S=iJ@+b+dGﬂ+b+@@—b+@m+b—@

Haxosxmenne miromaam yepes3 paguychl BITH-
CAHHOM U OITMCAHHOMN OKPYsKHOCTEH I 1 R.

S=p-r,
» a+b+c
rme p=———-.
: 2
_a+b+c
2 b
rie r — pajinyc BIIMCAHHON OKPY’KHOCTH;
abc 5 . . .
S = Y B S =2R*sinasinBsiny,

rae R — pajnyc onrcaHHON OKPYIKHOCTHI
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Oxornuarue mabnuubt

HJ’IOIJ.[aI[I) PaABHOCTOPOHHEI'O TPEYIrOJIbHHUKA:

_a'B

4

S

[Iomaap TpsiIMOYTOJIBHOTO TPEYTOJIHLHUKA:

S=Lab s=Len
2 2

S :lacsina = lbcsin[:&
2 2

ab

Cnencreue: h, =

JomosrauTensubie OPMYIbI
LA IJIOWATU TPEYroJIbHUKA

Yepes MenuaHbl TPEYTOJIBHUKA M, M, M,

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

\/[1 1 1)[ 11 1](1 1 1](1 1 1}
S=||l—+—+—||——+—+—|| ———+— || —+——-—
hl hZ h3 hl hZ h'3 hl h2 h3 hl hZ h'3
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Haxom,ueHne BBICOTHI HpOI/ISBOJIbHOI‘O TpeyroanHRa
METOIOM ILJIOMIAEen

MeToa miromamei sakoya-
eTCs B HAXOMKIEHUHN IO
Pa3JIMYHBIMHA CIIOCOOAMH.

Jlasiee u3 aToro paBeHCTBa
HaX0OAT pa3JIMYHbIC 3JIECMEH-
THI TPEYTOJbHUKA, HATIpUMeEDP
BBICOTY

1
S = Eaha UJIn

S=\p(p-a)p-b)(p-o),

a+b+c 28
e P=Ty =

3amauga.

Haiimu:
HAMOOJILIIYIO BEICOTY TPEYTrOJIbHHUKA CO cTopoHaMu 12, 39 u 45.

Pewerue.

Hawmbospras BeicoTa IpoBOUTCSA K HAMMEHBIIIEH CTOPOHE,
T. €. B JaHHOM CJIy4ae K CTOpoHe 12.

a=12,b=39, c=45.

_12+39+45

48;
2

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

A =§=2-216

=36;h = 36.
= D h =36

Omeem: 36.




MAOLLLOAM TPEYTOABHMKA, YETBIPEXYTOABHMKA, KPYra 1 €ro YacTem 91

[MAOLLLOAb YETBIPEXYTOABHMKA

TN

[TToma b 1060TO BEITYKJIOTO
YeTBIPEXYTOJIbHUKA PaBHA
TI0JIOBUHE IPOM3BeeHUA aua-
ToHaJIel Ha CUHYC yIJIa MeKIY
HUMU:

s-Lad sina
2

IInomane
napaJuieJorpaMmma

S=ah, =ah,

S = ab sina

1 .
S = §d1d2 sin¢g

IInomans NpaMOyroJIibHUKA
U KBaapara

S =ab
mp
b )
S, ==d’sing
d S g
a KB ,
S.-L
2
a
ILnomanes pomoGa
h a S =ah
a P
[ S =a?sina
a a '

1
S, =5 did,
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a IInomanes Tpanmenuu
g _a*t b 3
2

TP

>

i

S =m-h,
P

iy

a+
Toe m = S CpemHssa

h JIMHUA TPpaIleInu.

S_=CD-MN,

P

CD — GoroBas CTOPOHA;

MN — meprieHIUKYJISP, IPO-
BeJIEHHBIN 13 cepeJInHEbI Ipy-
roit boroBoit cropousr HA CD

B paBHO6OROfI Tpamnelnu ¢ B3anMHO IIEePIIeHIURKYJIAPHBIMU Jura-
TOHaJIAMU IIJIOIIadb paBHA KBAJApPaTy BBICOTHI:

S _=h?

P

MAOLLLOAb KPYFra U €ro 4yacrtem

Kpyr — durypa, cocrositas u3 Bcex ToUeK
TIJTOCKOCTH, PACCTOSTHUE OT KOTOPBIX J0 JTaH-
HOM TOYKM He OOJIBbIIIe JAHHOTO.

Tourka O — 1eHTp Kpyra, JaHHOE PaCCTOs-
Hue R — paauyc kpyra

IInowans kpyra:
2

S=nR’umm S = nD , tne D — nuamerp

Kpyroeroii cekTop — yacts Kpyra, Jiesxa-
1ast BHYTPU COOTBETCTBYIOIIETO IIEHTPAITh-
HOTO yTJIa
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Oxornuarue mabnuubt

IInomanes KPyroBoro cexropa:
s - nR?-n°
ceKkr 360°
rre n° — rpaJycHas Mepa COOTBETCTBYIOIIETO [IEHTPAJIHLHOIO yIJIA.
_aR’
cexT 2
r7e o — paaraHHas Mepa COOTBETCTBYIOIIET0 IEHTPAJILHOIO yTiIa

’

’

Kpyroeoii cermenT — obmras
YaCThb KPYra M IOJIYILJIOCKOCTH

ILnomans cermenTa, He PABHOIO IIOJIYKPYTY, BEIUUCIISIETCS 110
dopmy.re:
2
nR
cerM: O'nOiSA>

360
rme n° — rpaaycHasi Mepa COOTBETCTBYIOIIET0 IIEHTPAJIBHOIO YIJIa,;
S, — momanb TpeyroIbHUKA ¢ BEPIIHHON B IIEHTPe KPyTa,;
«+», ecrim n° > 180°; «—», ecam n° < 180°

3agauga.

Hatimu:
IJIOIIAAL KPyra, BIIMCAHHOIO B KBAAPAT CO CTOPOHOM .

Pewenue.

. a
IIycrs maH KBagpaT co CTOPOHOM @, TOTA PAIUyC Kpyra I = P

Omeem: S, =
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KomMOGuHauuu TeA

KombumHaLumm MHOTOIPAHHMKOB

MHororpaHHUE Ha3bIBA€TCS BHIUCAHHBIM BO BTOPOM MHO-
TOTPAHHUK, €CJIM BEePIINHBL IIEPBOTO JIKAT HA IOBEPXHOCTH
(pébpax, rpaHgax) BToporo. Bropoii MHOrOIrpaHHUK Ha3LIBAETCS
OIMCAHHBIM OKOJIO II€PBOro

KombumHaumm TeA BPALLLEHMS

Muauuaap — komyc

(A

Konyc HasbiBaerca Bou-
CAHHBIM B IIWJIMHIP, €CITU
OCHOBAHUE KOHYyCa COBIIAAeT
C OCHOBaHMEM IIAJIUH/IPA,

a BepIIUHA KOHyCA JISHKHUT Ha

IIpu oToM IHIIMHIP HASEI-
BAeTCsS OMUCAHHBIM OKOJIO
KOHyca

BTOPOM OCHOBAHHHU ITHUJIMHIPA.

{%

[Munumap HasbiBaeTcsa BOU-
CAHHBIM B KOHYC, €CJIH OJTHO
OCHOBaHUE IMJIMHIPA JIEKUT
B OCHOBAHUU KOHYCA, a OKPYK-
HOCTB BTOPOTO OCHOBAaHUS
JIeKUT Ha OOKOBOM ITOBEPXHO-
CTH KOHYycA.

[Tpu arom KoHyC Ha3BIBA-

€TCs OMHUCAHHBIM OKOJIO
MUAIUHIpA

hoil
R

K

OceBoe ceuenune, CBOMCTBA
h=H;R =R,
K jis K 1
h ua Hu — BBICOTBI KOHYCa
¥ ITAJIAHIPA,;
R u R — pagmycel koHyca
¥ ITAJIAHAPA

H
K
h, ,
1
R
10
OceBoe ceueHue, CBOICTBA
RK _ Hx
- ’
r. H.-h,

H _w h — BBICOTHI KOHYCA
u munuHapa; R n r,— pa-
JIMYCHI KOHyCA U IHJINHIpA
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5. M3amepeHne reoMeTpmieckmx BeAMYMH

IIpodoncerue mabauube

IMap — muanagp

Hunuuaap HasbIBaeTCA BIU-
CaAHHBIM B LIAP, €CJIH ero
OCHOBAHUS SBJIAIOTCS CEUCHU-
SIMU IIapa.

[Tpu aTrom map onucau okKo-
JI0 IWJIAHIPA

Iuiuegp HaskIBaeTCss OMU-
CaHHBIM OKOJIO IIapa, ecjia
map Kacaercs Bcex obpa-
3YIOIIUX ITUJIUHIPA U €ro
OCHOBAHUM.

IIpu oTrom 1map Buucau

B ITWJINHJIP

OceBoe ceueHnue, CBOIICTBA
1. [leuTp mrapa jgeswur

HAa cepeaurHe BHICOTHI I1H-
JIMHIPA.

2. OcHOBaHMS IIUJINHIPA —
PaBHBIE IIapaJlIeIbHBIE ceue-
HUA I1apa.

3. Paguyc mapa R, paguyc 11u-
JIMHApPA ' ¥ BBEICOTA LIAJIUHIPA
H cBsI3aHBI COOTHOILICHUEM:

2
R* = (gj +7r?

=

r

OceBoe ceuenune, CBOMCTBA

1. ITap moskHO BIImCATH
TOJIBKO B PABHOCTOPOHHUM
ITUJIAHAP.

2. R:rzg,
2

roe R — pamuyc mapa,
H — BricoTa nmnmHmpa,
r — paguyc IHUJIAHIPA
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Oxornuarue mabnuubt

AN

IITap — xonHyC

Konyc mHaspiBaercsa onucau-
HBIM OKOJIO IIapa, ecju Iap
KacaeTcst BceX 00pa3yroIux
KOHyCa M eT0 OCHOBaHUM.

[[Map mpu aTOM BIHICAH B KOHYC

Konyc naseiBaercss Bnucas-
HBIM B 1A, €CJIM BepPIInHA
KOHyCa JIEJKUT Ha II0BEPXHO-
CTH IIIapa, 4 ero OCHOBaHUEe —
ceuenwne mapa. [llap mpu aTom
ONKCAH OKOJIO KOHYCa

NV 5
) T

v&\ L7\, H

@)

1

DOIQ

OceBoe ceuenune, CBOMCTBA o
1. ITap Mo HO oImrcaTh OKOJIO A O R C
JI000T0 KOHycA.

2. IleuTp mapa — Ha ocu
KOHYCAa U ABJIAETCA LIEHTPOM

OceBoe ceuenune, CBOMCTBA
1. Illap mokHO BIIHICATH B JIIO-

. 001 KOHYyC.
OKPY*KHOCTH, OITUCAHHOU OKO- Yy
JIO 0CEBOTO CeUYeHUs KOHycA. 2. LlenTp mapa — Ha ocu
3. Ecin R — panwmyc mrapa, KOHyca.

r — paJnuyc OCHOBAHUS KOHY-
ca, H — BbICcOTa KOHYCA, TO
R?=(H-R)*+r?

3. Ecotm r — panmyc mapa,
R — paguyc oCHOBAHHUS KOHY-
ca, H — ero BricoTa, TO

ro R ]
H-r Jg*+R*
r:Rtggz—SAABC,

2 R+L

L — obpasyomast KoHyca;

0, — YTOJI MesKIy 00pas3yolei
U IIJIOCKOCTBIO OCHOBaAHUA
KOHyca
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5. M3amepeHne reoMeTpmieckmx BeAMYMH

KoMBUHALMU MHOTOTPAHHMKOB U TEA BPALLLEHMS

Munusagp — npusma

[Tpusma HasEIBaETCA BIIK-
CAHHOMU B ITUJINH/P, €CJIU eé
OCHOBAHMS BIIMCAHBL B OCHO-
BaHUS IIAINHAPA, a O0KO-
BbIEe pébpa — obpasymoImue
LIAIAHIPA.

ITpu sToM MUIMHOP OHMHCAH
OKOJIO IIPU3MBI.

CpoiicTBa Npu3Mbl, BIHCAH-
HOM B IWJIUHIAP

1. HuauHgp MOKHO OIIHCATH
OKOJIO IPAMOU IPU3MBI, €CJTH
€€ 0OCHOBaHUE — MHOTOYTO0JIb-
HUK, OKOJIO KOTOPOTO MOKHO
OIIMCATDH OKPYHKHOCTE.

2. Ochb muIMHOpa JIeKUT Ha
OIJHOM IIPSMOI ¢ BbIcOTOM H
ITPU3MEL.

3. BoxoBrbie pébpa IIPU3MBI SB-
JISTIOTCST 00PA3yIOTIUMY TTHJTHH-
opa u paBabl H

IIpuama Ha3BIBaEeTCS OMKCAH-
HOM OKOJIO HUJINHAPA, €CJTH
€€ OCHOBAHUS OITUCAHBI OKOJIO
OCHOBAHUHU ITUJIMH/IPA, a O0KO-
BbIe TPAaHU KacaloTCs ITUJINH-
Ipa (JieskaT B KacaTeJIbHBIX
IJIOCKOCTSIX).

Ilumuaap opu oTOM BIIMCAH

B IIPU3MY.

CeoiicTBa Ipu3Mbl, ONIHUCAH-
HOM OKOJIO ITWUJIMHJIpA

1. Huaueap MOKHO BIIMCATH
B IIPAMYIO IIPU3MY, €CJIU B €€
OCHOBAHUU JIEKUT MHOTO-
YTOJIBHUK, B KOTOPBIN MOSKHO
BITUCATH OKPY*KHOCTb.

2. BokoBbIe rpaHy IPU3MBL
KacaloTCs II0BEPXHOCTH
IAJIUHPA.

3. BoxoBrie pébpa mmpu3Mbl
PaBHBI 00PA3YIOIIKM LIH-
JIWHJIpa U BBICOTE IUJIUHIAPA

Konyc — nupamuma

A‘vi VC
%
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IIpodonicerue mabauube

[Tupamuna HaspiBaeTcs BOU-
CaAHHOU B KOHYC, €CJIN eé
OCHOBaHMeE BIIMCAHO B OCHOBA-
HUe KOHyca, a BepIIUHA COB-
aJIaeT ¢ BepITUHON KOHyCca.
IIpu aTom KoHyC onCaH OKO-
JI0O HUPaAMUIHL.

CpoiicTBa mupaMuabl, BIIU-
CaHHOU B KOHYC

1. Konyc mosxHO ommcaTh
OKOJIO TUPaMUJIBI, €CJIU eé
OCHOBaHWE — MHOTOYTOJIbHUK,
BOKPYT KOTOPOT'O MOKHO OTIH-
CaTh OKPYIKHOCTE.

2. Bricora mmpamMuaer paBHa
BBICOTE KOHYCA U ITPOXOJIAT
Yepes IEeHTP OMMCAHHON OKO0JIO
OCHOBAHUSI OKPY#KHOCTH.

3. BokoBrie pébpa mmupamu-
JTBI SIBJISTIOTCST 00 A3y oOINMU
KOHyca

[Tupamua Ha3bIBaeTCs Omu-
CAHHOU OKO0JIO KOHYyCA, eCJIN
€€ OCHOBaHMeE OIIMCAHO OKOJIO
OCHOBaHUS KOHYCa, a BepIIIHHA
COBITAIAET C BEPIIUHON KOHYyCA.
[Tpu atom KoHyC BHCAH

B IUpaMumIy.

CpoiicTBa mUpaMuIbl, OMU-
CaHHOUM OKO0JIO KOHyca

1. Koryc mosxHO BIImcaTs B IIH-
paMuy, eciii eé OCHOBaHUE —
MHOTOYTOJIbHUK, B KOTOPBIH
MOKHO BIIMCATH OKPYIKHOCTD,
BBICOTA ITPOXOJIUT Yepe3 IIeHTP
9TOM OKPY*KHOCTH.

2. Paguyc ocHOBaHHS KOHYyca
paBeH paguycy OKpYKHOCTH,
BIICAHHON B OCHOBAHUE.
BricoTsr kOHYCa U TMpaAMUIBL
COBITIAIAIOT.

3. BeIcoTBI OOKOBBIX IpaHei
IMTUPAMUIBL SIBJISTIOTCS 00pasy-
OIIUMU KOHYCa

npu3ma

[Ipuama HasweBaeTcss BIUCaH-
HOMH B IIap, ecJIH Bce e€ Bep-
IIIUHBI JIEKAT HA TTOBEPXHOCTH
mapa.

IIpu atom map onmcas OKo-
JI0 IPU3MBI

[Tpuama HaswIBaeTcss omucaH-
HOU OKOJIO IIapa, ecyii Bce
€é IrpaHu KacamTcs ITOBEPXHO-
CTH TIapa.

[Tpu atom map Bmucan

B IIPU3MY
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5. M3amepeHne reoMeTpmieckmx BeAMYMH

IIpodoncerue mabauube

CsoiicTBa Ipu3MBblI,
BIICAHHOM B IIap

1. Illap mokHO omKCaTh OKOJIO
OpAMOU IPU3MBI, €CJIA OKOJIO
OCHOBAHHUU MOYKHO OIICATH
okpy:kHOCTD. [leHTp 1Iapa
JIeKUT Ha cepeguHe BBICOTHI
TPU3MBI, KOTOpasA COeTUHIET
IIeHTPHI ITUX OKPYKHOCTEN.

2. OcHoBaHUSA IIPU3MBI BIIU-
caHBI B paBHBIE U IapaJljiesb-
HBIe ceUeHud 1apa.

3. [Ipu perrernnu 3agay 1ie-
J1eco00pa3HO paccMaTPUBATh
CeveHMre MOy ILJIOCKOCThIO,
KOTOPAs IPOXOIUT Yepes
LIEHTp IIapa 1 00KoBoOe pebpo
IIPU3MBEI.

rae R — pagmyc mapa;

r — pajguyc OKPYKHOCTHU, OIITH-
CaHHOM OK0JIO OCHOBaHUSI,

H — BrIcOTA IPU3MBI

1. [llap moxHO BIIEICATH

B IIPAMYIO IIPU3MY, €CJIU B €€
OCHOBaHMeE MOYKHO BIIUCATH
OKPY3KHOCTb, & BBICOTA IIPU-
3MBI paBHA AuaMeTpaM 3THUX
okpy:kHocTeit. [lenTp mapa —
Ha cepelnHe BBICOTHI IPU3MBI,
COeTUHAIOIIEN IIeHTPHI 3TUX
OKPYsKHOCTEMH.

2. Ilpu pemenun 3amady 1ie-
J1eco00pa3HoO paccMaTpUBaTh
ceveHwue IOJIYILJIOCKOCTBIO, KO-
TOpasi MPOXOJUT Yepes3 IEeHTP
mrapa mepueHIuKY JISPHO
OOKOBOM I'pAHU ITPU3MBI.

3. R=r=—,
2

roe R — pamumyc mapa;

I — PaguyC OKPYKHOCTH, BIIH-
CaHHOM B OCHOBAHUE;

H — BrBICOTA TPU3MEL.

4. YTo0BI B IpU3My MOKHO
OBLIIO BIIHCATH IIIAP, HEOOXOIH-
MO H JIOCTATOYHO, YTOOEI B €€
MIePIIeHIUKYJIIPHOE CeYeHe
MOSKHO OBLJIIO BIIMCATH OKPYK-
HOCTB ¥ YTOOBI BHICOTA TTPU3MBI
paBHAJIACH TUAMETPy 3TOH
OKPY*KHOCTH

CpoiicTBa IpU3MBI,
OMUCAHHOI OKO0JIO mapa

H
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IIpodonicerue mabauube

IITap — nupamuga

[Tupamuna HaspiBaeTcs BOU-
CaHHOWU B IIap, ecJI’ Bce eé
BEPIIIUHEI JIEKAT Ha II0BEPX-
Hoctu 1apa. [Ipu atom map
OIIMCAH OKOJIO MUPAMUIHI.

CroiicTBa NpaBUJILHON NU-
pamMuabl, BHUCAHHONI B IIap

1. ITap moskHO ommcaThb
OKO0JIO JIF000#H TTPaBUIBHOMN
UPaMUJIEI.

2. IleuTp 1mapa JiesKuT Ha
IPAMOM, KOTOPasd COJIEPIKUT
BBICOTY IIMPAMUIEL.

3. Pemasa sagaum, o0BI9HO
paccMaTpuBaIOT CeUeHU:

B TPEYTOJIbHOM MUPaAMU/IE
(B OCHOBAHWY IIPABUILHBIA
TPEYTOJILHUK)

S

A ‘!V C
B
[Tupamuna Ha3bIBaeTcs OmMU-
CaHHOU OKOJIO miapa, ecjii
BCe e€ TpaHu KacaroTcs IToBep-

xHoctu mapa. lllap npu aTom
BIOHCAH B MUPaAMHUIY.

CeoiicTBa mupaMuabl, OIIU-
CaAHHOH OKO0JIO miapa

1. ITap MOKHO BIIHCATH B JIIO-
OyI0 IIPABUJILHYIO IIHPAMULY.

2. IleuTp 1mapa JiesKuT Ha
BBICOTE TTMPAMU/IHL.

3. Pemag sagaum, oObI9HO
paccMaTpuBAaIOT CEUEHU:

B TPEYTOJILHOM MUPaAMU/IE
(B OCHOBAHMYU — IPABUJILHBIN
TPEYTOJILHUK)

S
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Oxronuarue mabnuubt

Ilemecoobpasuo mposecTu ce-
YeHHe uepes MeIraHy OCHOBA-
HUA ¥ BePIINHY IAPAMUIEI;

B YETBHIPEXYTOJIHbHOM
nupamMue
(B oOCHOBAHHUM — KBaJpar)

T

A

I

I

I

]
—_—

\/
X
\

\
\
\
@)
/
/

PaCCManI/IBaIOT ceueHue,
IIpoxogdIiee uepe3 OogHy U3
auaroHaJiel OCHOBAHUS U BeEp-
IIHY ITMNPpaMUuAabI.

4. Paguyc mapa R u paguyc
OKPYSKHOCTH 7, OITUCAHHOMN
OKOJIO OCHOBAHUS TUPAMUJIHI,
¥ BeIcOoTa upamuasl H cBasa-
HBI COOTHOIIIEHUEM:

R = (H-R)+r?

Ilenecoobpasuo mposecTH ce-
YeHMe Yepe3 MeIUaHy OCHOBA-
HUSA U BEPIINHY ITUPAMUAIEL;

B YETHIPEXYTOJIbHOM
nupamue
(B oCHOBAHMM — KBaJpAar)

Paccmarpupator ceuenue,
POXOJIAIIEe Yepe3 BePIInHY
HUPAMUIEI X aIl0(peMBbI IIPOTH-
BOJIEKAIINX OOKOBBIX I'PAHElL.

4. Eciit R — pajguyc 1mapa,

H — BrICcOTA IMpPaMULIEI,

r — paJgnyc OKPYKHOCTH,

BITMCAHHON B OCHOBAHHUE, TO
R r

H-R [g* 4y

5. IleHTp BHOECAHHOTO TIapa
JIeXKUT Ha IIepecedeHNN BBICO-
THI TAPAMUIEI C OMCCEKTPUCOH
yriia Mesgay amodemMoit u eé
IpoeKItnel Ha OCHOBaHUE




6. KOOPAUHATbI U BEKTOPbI

AeKapToBbl KOOPAUHATbI

JlekapToOBHI KOOPAUHATHI
HAa IJIOCKOCTH

JlekapToBBI KOOPAUHATHI
B IIPOCTPAHCTRBE

A

Yy .

»

0| M/a;0) x

O — HaAYaJI0 KOOPIMHAT;,
Ox — ocb abcirmce;
Oy — ocb opiuHAT

ZA M.(0; b; ¢
M (05 0; ¢)
M.(a; 0; c) M(a; b; c)
M (0; b; 0)
0 »
M (a; 0; 0) Y
. M (a; b; 0)

O — HavYaJI0 KOOPIUHAT;
Ox — ocb abcruce;

Oy — ocb opouHAT;

Oz — ochb aUILIUKAT

3agaga 1.

Haiimu:

TOYKH, CUMMETPUYHEIE
toure M(2; 1) oTHOCHTEIb-
Ho: a) ocu Ox; 6) ocu Oy;
3) HavaJsa KoopauHaT.

Omeem:

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

3angaqa 2.
Jama toura M(1; 2; 3).

Haiimu:

TOYKH, CAMMETPHAYHEIE TOY-
ke M oTHOCHTEIBHO: a) OCH
Ox; 6) ocu Oy; B) ocu Oz;

r) mwiockoctu xOY; II) ILIOCKO-
ctu x0z; e) miockoctu yOz;
$K) Hadaja 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 1 BEKTOPBDI

KoopaunaTsel cepequubl oTpe3ra

C(x.; y,) — cepennHa OTpe3Ka
AB
Alx; y)

Cox _B(x,; v,)

C(x; ¥ 2,) — cepenuHa OT-
pesxa AB
z A(‘xl; yl; 21)

o| €852,

3anaua 1.

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

Haiimu:
KOOpPJIUHATHI TOYKH B.

Pewerue.
x, :xA+xB; 2+x, _o;
2 2
Xp =2
yA+yB _3+y3
= ; :1;
Yem T 2

—-3+y, =2; y5 =5.

Omeem: B (-2; 5).

3amaua 2.

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

Haiimu:

TOYKY, CHAMMETPUYHYIO CePeIH-
He oTpe3ka AB oTHOCUTEIBHO
mwiockoctu x0z.

Pewenue.
Cx; ¥y 2,) — cepenuHa
orpeska AB.

:xA+xB‘5+5:

x ; 5;
¢ 2 2
y _yA+yB._2+3_l.
¢ ) 2’
2 zzA+zB;—4+6=1;
2 2

1
0(5;5;1), Toura C|, cuMme-

TpHU4YHAd TOYKE C oTHOCHTEJIB-
HO 11ockoctu x0z.

Omeem: 01(5;—%;1}
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KoopauHaTel TOYKH, NEeNAIIeil OTPE30K
B 3aJJaHHOM OTHOLIEHUU
Ax; y) A Ay 2)
N By LG e 20)
n 272 > B(x,; v,; 2,)
X Y
Haner Tourn A(x;; y,), Alx;; 5,5 2), Clxg ¥ 20)s
B(x,; y,). Toura C(x.; y,) B(xy; v, 2,)
IeautT orpe3ok AB B oTHOIIIe- Toura C(x; y.; 2,) neaur ot-
HUU M : N, CAUTAA OT TOUKU A. pe3ok AB B OTHOIIIEHUH M : N,
Torna xoopmuuatel Touxku C: CUNTAd OT TOUKHA A.
_nx, +mx,  ny +my, _nx, +mx,  ny +my,.
Xe = Ve = Xe =" Ve =
m+n m+n m+n m+n
. nz, + mz,
¢ m+n
3angaga 1. 3angaga 2.

Toura C menut orpesox AB
C KOOpJOUHATAMH KOHIIOB
A(-1; 2) u B(0; —4) B oTHoT1IIE-
HuHU 2: 3, cuuTast OT TOUKH A.

Hatimu:
koopauHaThl TOUkH C.

Pewenue.
m=2,n=3.
_B(Di20_ 3 o
2+3 5
3-2+2-(-4) 6-8
¢ 2+3 5
:—22—0,4.
5

Omeem: C (-0,6; —0,4).

Toura M(2; 6; 3) — cepenuHa
0Tpe3Ka, KOHIIbI KOTOPOro Ha-
xonaresa Ha oc Ox U B ILJIOCKO-
cru yOz.

Hatimu:
KOOPIMHATHI KOHIIOB OTPE3KA.

Pewernue.

Touxa, nexamaa Ha ocu Ox,
nmeer koopauuatel A(x; 0; 0),
a TOYKA, JIesKaIasi B IIJIOCKO-
crtu yOz, IMeeT KOOPIUHATEI
B(0; y; z). M — cepenuHa
orpeska AB, Torma
x+0 O+y

=2;x=4; 6,

0+z

y=12; 3,z=06.

Omeem: A(4; 0; 0); B(0; 12; 6).
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6. KOOpAMHATHI 1 BEKTOPBDI

@opmysia pacCTOIHUA MEKAY TOIKAMU

Alx;; y), B(xy; y,)
y
L Alx; )
d

ks
N , B(x,; y,)
1
01% Xy x

Paccrosame d mesxny Toukamu
AwuB:

dyp = \/(x1 —2,)" + (3, — ,)°

Alx; v 2,), Blxy v, 2,)
A(x,; 5,5 2)
d ™\, B(x; y,; 2,)

Paccrossame d mesxay Toukamu
AwuB:

_ \/(xl —.’X,'2)2 +(y1 _y2>2 +

48 +(z, — 2,)

3anaua 1.

Berumenurs gauay Mmeana-
uel BB, Tpeyronpanka ABC

¢ Bepmmaamu A(4; 0), B(2; 0),
C(16; 2).

Pewenue.
KoopaunaTe! Toukn B :

4+16 0+2

X = :10’ = =
BTy I8 Ty

BB, =/(10-2)* +(1-0) =

= 65.

Omeem: BB, = \/@

—=1.

3amaua 2.

Ha ocu anmiukar maiitu
TOUKy A,, PaBHOYJaIEHHYIO
ot Touex M(-2; 3; 5)

u N(3; —5; —1).

Pewenue.

Ha ocu anmnukar Touka nMe-
et roopauHaTel A(0; 0; 2).

AM? = (=2 —0)2 + (3 —0)2 +
+(5-2%

AN?*=(3-02+ (-5 —0)*+
+(1+2)?

0 AM = AN, T0 AM? = AN?;

4+9+(B5—-2)7=
=9+25+(1+2)?%
3
Z2=—.
8

Omeem: A(O;O;g].
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YpasHenue npamoit
Ha IJIOCKOCTH

YpaBHeHUe II0CKOCTH
B IIPOCTPAHCTBE

B o0mem Bune:
ax+by+c=0.
C yrioBeIM K02(pHUITHEHTOM

k=-7 (b#0)

Yy
b
¢
ol N\U~x
y=kx+b
npsMas [,

rme (0; b) — Touka mepecede-
HUsST IpsAMOoi ¢ ocbio Oy;

k=tgo.
VYrutoBoii KoadppurtmerT
OPSAMOI:

k Yp = Ya

Xp =X,

eCJIM IpAMas IIPOXOIUT Yepes
Toukn A(x,; y,) u B(x,; y,)

B o0mem Bune:

ax+by+cz+d=0

n(a; b; ¢) — Hopmans (Hop-
MAJIbHBLIL 6eKMOop) — HEeHyJIe-
BOM BEKTOD, IePIEeHTUKYJIAP-
HBIA TIJIOCKOCTH.

Ecau mitockocts mpoxoauT
gepes TOUKH ]_V[(xo; Yoi Zp)

u n(a; b;c), n L a, To ypaBHe-
HUe ILJIOCKOCTH Ol

alx—x,)+b(y—y,)+clz—z,) =0

3amaua.

CocraBuTh ypaBHEHUE IIPS-
MO, TIPOXO/IAIIEH Yepe3 TOUKH
A(1; 2) u B(-2; 1).

Pewenue.
y=kx+b;

Xp =Xy

w |-

-2-1

3amaga.

CocTraBuUTh ypaBHEHUE IIJIOCKO-
CTH, TIPOXOJIAIIEH Yepes TOUKY
A(-1; —2; 3) mepueHIUKYJISIPHO
BeKTOpy 1(2;1;— 4).

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

Oxronuarue mabnuubt

Torma y = éx +b.

[TomcraBum rkoopauHaTer A(1; 2),

TOrIa 2:l+b;b:§.
3 3

—lx+§ U
J 3 3

1 5
—x-y+—=0.
3 J 3

Omeem: x— 3y +5=0.

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

Omeem: 2x +y —4z+ 16 =0.

Ycaosue
napauieIbHOCTH
IPAMBIX HA IJIOCKOCTH

Ycnosue
HapaaIeIbHOCTH
IUIOCKOCTEN B IIPOCTPAHCTBE

1. Ecnu nipsimMbre 3amaHbl
yPaBHEHUAMU:
lrax+by+c, =0;
m:ax+by+c, =0,

10 [ | m mpu

2. Eciiu mpsiMble 3agaHb
yPaBHEHUAMU:
l:y=kx+b;
m:y=Fkx+b,,

To [ || m mpu k, = k,

ub #b,

JIBe pasaudHBIE IJIOCKOCTH O,
U 0., 3aJJaHHbIe YPaBHEeHUAMU:
a:axtbytcz+d =0;
a,;ax+tby+cz+d,=0
mapaJieIbHBI TOT/Ia U TOJIBKO
TOT/Ia, eCITN

a_b_&_ 4

a, bz Cy dz

CaencrBue: eciiu
a b ¢ d

1 =

a, bz Cy dz

’

TO IIJIOCKOCTH COBIIQJAIOT
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Yciaosue
IIEePIEeHIUKYJIAPHOCTA
HpﬂMBIX Ha IIJIOCKOCTHU

Ycnosue
IEePIEeHOUKYJIAPHOCTH
IJIOCKOCTEU B IPOCTPAHCTBE

1. Eciiz mpsimble 3amasbL
yPaBHEHUAMU
lLax+by+c =0;

m: a,x+by+c,=0,

to [ L m pu

a,b,+a,b =0.

2. Ecom mpsimble 3aaHbI
YPABHEHHUAMMU:
LLy=kx+b;m:y=kx+b,,
to [ L m upu

k -k, =-1 nmm k, :—ki

2

21 ]

Y

Q\o[\ Q

Ecnu mnockocty 3amanb!
yPaBHEHUAMU
a:ax+bytcz+d =0;
B:ax+by+cz+d, =0,

TO OHU IIEPIIEHIUKY JIAPHEL

TOorga M TOJIBKO TOoraga, Koraga
a,a,+bb,+cc,=0

3amaua 1.

CocraBuTh ypaBHEHUS IIPS-
MBIX, IIPOXOIAIINX Yepes

1. M(3; —2) u:

a) ImapaJiIeIbHBIX IIPAMOMI
y=3x+5;

0) mepHeH UKy JIAPHBIX IP-
Mo# y = 3x + 5.

Pewenue.

a) Eciu mipsamblie mapasiyiesnb-
HEIL, TO R, = k, = 3.

VpaBHeHme UCKOMOM IIPSIMOI:
y = 3x + b, OHa IPOXOIUT Uepes
toury M(3; —2).
2-3-3+bb=-11.
Wckomast mpsamas y = 3x — 11.

3amaua 2.

IIpu xakux 3HAYEHUSX O U C
ILJIOCKOCTD O :
ax—3y+tcz+1=0

1 TLJIOCKOCTB O,
2c+y—4z—-5=0
mapaJiiesIbHEL

Pewenue.

IL;1ockocTu mmapasiiesbHBI,
3HAYMUT,

a_=3_c¢.a_=3
2 1 -4’2 ’
azﬂ:—&

1
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6. KOOpAMHATHI 1 BEKTOPBDI

Oxronuarue mabnuubt

0) Eciu ipsimbre mepreHIUKY -
JISTPHBI, TO

po Lo 1

k, 3

HCKOMad IIpAMad

1
=——x+b.
J 3

[Tpsamas mpoxoguT dyepes Tod-
Ky (3; —2).

o= Ly ibpoi.
3
1
LYY
Y773

Omeem: a)y =3x—11;
1

6) y=——x-1.

) Y =3

=—¢= _3—<_4) =12.

1 -4 1
YpaBHeHMe IIIOCKOCTH 0L,
uMeeT BUI:

—6x—3y+12z+1=0.

—_3_c

Omeem:
—6x—3y+12z+1=0.

Paccrosauusa u yrisl
MEsKIy IIPAMBIMUI

Paccrosuusa u yrier Mmeskmy
HOPAMBIMHY U IIJIOCKOCTSIMHU

Paccrosauue mexay
napaJuieJIbHbIMU IMPAMbIMHI

VYron mesxxay nBymMms nps-
MbIMHU (II€peCceKaIuMuCA
WJIN CKPEeLIUBAIOIMIUMUCH)

[

——
A B
L,

Ecau nmpsvere sagans:
ypPaBHEHUSAMU
l:ax+by=c;

m: ax+by = c,, T0

_ e, ¢

d

Hanpasisomuii BeKTop
IPAMOU — BEKTOp, JIEIKAIITUHA
Ha OpAMOU UJIU HA IPAMOH,
el mapaJiJeJIbHOH.
Brruuciisiercst o xoopauHa-
TaM JIBYX TOYEK IIPSAMOMI

Alxsy,52) 1 B(x,; v, 2,);
p=AB
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IIpodonicerue mabauube

Paccrosauus u yrisr
MEKIY IIPAMBIMU

Paccrosanusa u yriasr memxay
OPAMBIMY U IIJIOCKOCTSIMHY

yI‘OJ’I MeXay INpAMbIMU C HaA-
IIPABJIAIIIIMMEI BEKTOPpaMMI
D 5 2) | qxy; ¥y 2,)
cosd =

|x1 Xyt Y Yyt E '22|

JO2 492 +28) (62 + 32 +22)

VYroa me:xkay npaMbiMu

y [

4TI
Ecnu mmpsavere sagams:
YPaBHEHUSIMU
l:y=Fkc+b;
m:y=kx+b,
uk #k, to
kl — k2

t =
8PS 1 hk,

VYroa me:xay npamoit
U IIOCKOCTBIO

-1 D
n

o
Yrom Mesxy HATIPaBIISIOIITAM
BeKTOpPOM DP(X,; ¥,; 2,) H ILIO-

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

|ax1 +by, + cz1|

\/(xf +yi+20)-(a®+b* +c?)

Paccroanue ot Touku
0 TIPAMOI

Y Alxy; v,)

|y

0

Paccrosnme or Tourn A(x,; y,)
10 mIpaMoit ax+by+c = 0:
B |ax, + by, + |

Ja® +b?

d

Paccrosauue ot Touxku
10 IJIOCKOCTH

VX CREREN

X

Paccrostame or Toukm A(x,; ¥,; 2,)
10 IIocKocTy ax+by+cz+d = 0:
Jo |ax, + by, +cz, +d|

JaZ +b% + ¢
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Oxronuarue mabnuubt

3angaga 1.

Haiitu paccrosaue

ot Touku A(—6; 8)

o mpsamoit 4x + 3y — 1 =0.

Pewenue.
Paccrosaue or Touxnu A(-6; 8)

1o mipsavoit 4x + 3y — 1 = 0 paBHO
g |4-(-6)+3-8-1]

V4?2 + 32

Omeem: 0,2.

=0,2.

3agaua 2.

Hatitu paccrosiame mesxy
mapasiaeIbHBIMU TIJIOCKOCTS-
Mu o 1 P.

ax+y+z—-1=0
uf:x+y+z-3=0.

Pewenue.
Bospmém 1mpousBoIbHY0 TOY-
Ky A, IpUHAIIERATIILYIO O,

T. €. €€ KOOPJIUHATHI YJOBJIET-
BOPSIIOT YPaBHEHUIO 0.

Axy; Yo 20)s A(L; =15 1),
Haiiném paccrossame ot A

JI0 TLIIOCKOCTH O
(a=1,b=1,c=1):

p L-1+1-(-D+1-1-3 2

NI L NE)

J3'
2
Omaeem: ﬁ

VYpasHenue oxkpyskHOCTH

VYpasueuue chepsl

C LIEHTPOM B HaYaJie KOOPJUHAT

x2+y? = R?
HenTp oxpy:xuoctu O(0; 0)

x2 +y2 + ZZ — R2
IenTp oxpy:xuoctu O(0; 0; 0)

3angaga 1.

Ha oxpy:xmoctn x? + y2 = 169
HANTHU TOYKH, abcIimeca KOTo-
pBIX paBHA 5.

3amga4a 2.

BarmmcaTth ypaBHeHHE cdephl
¢ IIEHTPOM B HavaJIe KOOPIH-

HaT ¥ ¢ nuamerpom D =+/12.
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Oxornuarue mabnuubt

Pewenue.

x%+y2 =169 — ar0 ypaBHEHUE
OKPY’KHOCTH C IIEHTPOM B Ha-
JaJie KOOPAWHAT U PaIIyCoM
R=13(13%?=169).
x=5;5%+y?2=169; y*> = 144;
y=12nummy=-12.

Omeem: (5; 12) u (5; —12).

Pewernue.
D=+12=4-3=23;
Rzgzﬁ.

YpaBHeHnue cdepsl ¢ IEHTPOM
0(0; 0; 0) m R =+/3.

Omeem:

X+ yr+2=3.

C IEHTPOM B HpOI/I3BOHbH0ﬁ TOYKe

0 X

(x—a)?+(y—b)? = R2.
Lentp O,(a; b), paguyc R

(x—a)*+(y—b)>+(z—c)* = R%.
enTp chepsr O,(a; b; c),
pamuyc R

3agaga 1.

CocTaBuUTh ypaBHEHHE OKPYkK-
Hoctu ¢ nuamerpom MN, ecan
M(1; 7) u N(5; 4).

Pewenue.
1. IleHTp OKPYRHOCTH:
1+5 7T+4
X, =——=3;y, = =5,5.
0 2 yO 2

2. Paguyc okpysKHOCTH:
R=MO=1-3)+(7-5,5)" =
=2,5.

Omeem:
(x—3)*+ (y—5,5)*=6,25.

3angaqa 2.

CocraButh ypaBHeHUE cde-

PBI, €CJIN €€ IIEHTP HAXOIUTCS
B Tourke O(-3; 1; 0), u oHAa 1IpO-
xoauT yepes Toury A(1; —1; 2).

Pewenue.
Pamuyc cepnr:

R:OAz\/(_?’_l) FAP 4

+(0-2)*
=24

Omeem:
(x+ 32+ (y—1)2+ 22 =24.
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BekTopbl

BexTops! Ha iIOCKOCTH

BexkTopsl B mpocTpancTBe

.VB

A

BexTopom HaspiBaeTcs Ha-
TIpaBJIEHHBIN OTPE30K:

AB=a

JlstmHaa aToro oTpe3xa HA3BI-
BaeTcs JITUHOU (MoayieM,
a0CoTI0THOI BEJTUINHOL)
BEKTOpA!

lal= AB

Koopauuarsr BekTopa
Ha IIJIOCKOCTU

Koopauuarsr BekTopa
B IPOCTPAHCTBE

Ay(xy; y,)
a

A (x;y)
ala; a,),

e a, =XxX,—X;; a4, =Y,—Y,

lal = \Ja? +a’

A(x; 95 2)
a

Ay(xy; vy 2,)
ala;; a,; a,),

rme al = xz—xl; a2 = yZ_yl;
A3 =2,—%

lal = \Ja] +a; +a]

3anaua 1.

A(-1; 4), B(—4; 0).
Haiimu: ‘E‘
Pewenue.
A_B(al;%).

a,=—4—-(-1)=-3;
a,=0-4=-4.

3anmaua 2.

A(L;-2;0), B(4;-4;/3).
Hatimu: ‘E‘
Pewerue.

E(al;az;ag).
a,=4-1=3;a,=—4—(2)=-2;

a, =\/3-0=+/3. AB(3; -2; /3).
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Oxornuarue mabnuubt

AB(-3;- 4);
‘A_B‘ = J(=3)% + (—4)? =5.

Omeem: b.

[AB|= 3 + (-2 + (V5) = 4;
|AB| = 4.

Omeem: 4.

PaBurbIe BeKTOPBI

s

C_l:l;@{lal:lbl

BEKTOPBI @ ¥ b OJMHAKOBO HAIIPAJEHbI

B roopaumuaTax

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

a, =b

ABCD — mapaJuiesiorpaMmm.
Vkas3aTh mapy paBHBIX BEKTO-
POB u3:

a) AB u CD;
6) AD u BC;
B)A_OI/IC_O.

Omeem:
paBubl BekTopsl AD u BC.

]t a(a,; a,; a,) =b(b; by b,) < 1a, =b,
a, = b2 a; = bs
3anaua 1. 3amauga 2.

A(x; 2; —3); B(=3; y; 2).
[Tpu KaKUX 3HAYEHUSX X, Y U 2

AB = a(—4;0;1).

Pewernue.
KoopaunuaTsr

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

Omeem:
x=1,y=22z=-2.
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IIpOoTUBOIMOIO:KHBIE BEKTOPBI

IIpoTuBOMOI0:KHBIE BEKTOPHI — BEKTOPHI,
uMelolIye OAMHAKOBYIO JJIMHY U IIPOTHUBOIIO-
JIOJKHOE HaIlpaBJIeHUe.

Bexrroper AO u CO; BC u DA —

HpOTI/IBOHOJIO)RHbIe.
lal=lcl; @ =-¢c

ol

Kosmuneapubie BEeKTOPHI

a HenyneBbie BeKTOpPHI HA3BIBAIOT KOJLIIU-

a —
./:b/. HeapHBIMHU, eCJIN OHU JIesKaT Ha OTHOMI

IPSAMOH WJIN Ha HapaJlJIeIbHBIX IPAMBIX.

/ Konnuaeapuble BeKTOPHI HATIPABJIEHBI OJTH-

HAKOBO WJIX IIPOTHUBOIIOJIOMKHO

YcnoBue KoNIMHEAPHOCTH BEKTOPOB

a4 KOJIIIMHEApHO b @ KOJIIIMHEApHO b
a(a; ay); b(b;b,) & ala;; ay;a,); bbby by) &
4 _a 4 _a_a
bl bZ bl bZ b3
3apmaua 1. 3amaua 2.
KonraeapHs! i1 BEKTOPHIL: ITpu Kakux SHAYEHUSAX M U N
a) a(-1;3) u b(3;-9); BEKTOPBI KOJIJIMHEAPHBI, €CJIN
a(-1;4;-2) u b -3;m;n)?
0) m(1;,—-4) u 5(1;2]? ( )
2 Pewenue.
Pewenue. _ 7
Ecim BexTopsr @ u b
-1 3
a) —=—;-1-(-9=3"3. KOJIJIMHEAPHBI, TO
3 9 -1 4 -2

Ha. —_3_;_n
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Oxornuarue mabnuubt

6)L¢_—4;1-2¢—4-0,5; 1)—1:i; =12;
0,5 2 - m
2 #-2. Her. 2)_—1=_—2;n=—6
Omeem: Bon
a) na; 0) Her. Omeem:
m=12; n =-6.

Onepaumm HaA BEKTOPAMMU

Cymma BEKTOPOB

Ha naockocru

B npocrpauncrse

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

a(a,; a,; a,) +b(b; by, b,) =
=c(a, +b;0a,+b,;a,+b,)

IIpaBusio TpeyrojabHuKa

IIpasuno

IIpaeuno
nmapaJsuiejgenuneaa

OM =0A+0B+0C

Haiitu cymmy BeKTOpPOB

Ql

Sl
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Oxronuarue mabnuubt

5 a(2;1)
a _ b(2;0)
c +
¢(0; —2)
— d(-1;-2)
m d m(3; - 3)

IIpaBuiio MHOrOyroJbHUKA

Ilycrs naHsl BeKTOpHL @; b; €; d.

a) OT IPOM3BOJIFHOM TOYKU CTPOUM BEKTOD Q;
6) OT KOHI[A BEKTOpA @ CTPOHMM BEKTOp b ;

B) OT KOHIIA BEKTOpa b CTPOMM BEKTOp C ;

') OT KOHIIA BEKTOPa C CTPOMM BEKTOp d;
1) BEKTOP-CyMMa /M — ero HavaJio COBIIaaeT ¢ Ha4aJioM BEKTO-

pa @, KOHeIl — ¢ KOHIIOM BekTopa d .

PasuocTh BeKTOPOB

a(a,; a,)—b(b; b,) = ala; ay; a,)—b(b; by; by) =
=c(a, -b;a,-b,) =c(a, —b;a, - by a,-b)

3 C
A&_E
b B

Ymuoxenue BEKTOpA HA YUCJI0

AC-AB=BC

A-(a; a,) =(ha; Aa,) r-(a; a,; a,) = (hay; Aay; Aay)
a IIpu A < 0 BekTOp A&
.//:\‘7 0 OIMHAKOBO HAIIPABJIEH
N 0 C BEKTOPOM Q.
W IIpm A < 0 BeKTOp AG IIPOTH-
BOITOJIO}KHO HAIIPABJIEH

C BEKTOPOM @ .
Inal =l lal
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Bexroper @ u Aa
KOJLITMHEaPHBI

Ecmz @ u b komm-

HeapHsl, TO b = A&

Ecmm b =A@, to

a nu b — rolIMHEaApPHBI

CBOMCTBA AEMCTBMI HOA BEKTOPOMM

1) a+b=>b+a;

2) a+(+c)=(@+b)+c;
3)a+0=a;
Ha-b=a+(-1)-b;

5) (A +wa = ra + pa;

6) Ma@+b)=1a+1b;

Jls1 1100BIX BEKTOPOB @, b M C ¥ JIIOOBIX YKCEJI | U LU

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

10) A >0=xra ™ a;
1) r<0=>raMNa

3agaqa 1.
[ra| = 5; a(-3;4).

Hatimu: .

Pewenue.
a(-3;4), rorma

2@ =(-30)" +(41)" =
=251* =|54];nal =5,

Torma A = £1.
Omeem: *1.

3angaqa 2.

Haiimu: .
IJIuHY BeKTopa a = —3AB,
eciau 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: 9.

YTOA MEXAY BEKTOPAMM.

CKOAPHOE MPOM3BEAEHME BEKTOPOB

CrangapHoe npous3BeaeHne
BEKTOPOB HA IIOCKOCTH

CrangapHoe npousBeaeHne
BEKTOPOB B IIPOCTPAHCTBE

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

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

ala,; ay; a); b(b;b,;b,)

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




124 6. KOOpAMHATHI 1 BEKTOPSI

Oxronuarue mabnuubt

Teopema 0 CKaAJIAPHOM
NPOU3BEIEHUU BEKTOPOB

¢ c_t'l;=|6|'|5|cos<p,

Q|

Sal

T7Ie (0 — YTOJI MEeXKIY
BeKTOpaMu

CAEACTBMS U3 TEOPEMbI O CKAAIPHOM
NPOM3BEAEHUM

YuciieHroe 3HaUYEHUE CRAJISPHOTO ITPOU3BEIEHUST XaPaAKTePU3Y-
eT BeJINUUHY yTJia MeK/Iy BeKTOpaMU:

QJ

a-b>0<0°<p<90°
(p_ Vros Mesxay BeKTopaMu — OCTPBIN
b

YcoBue nepueHIuKyISIPHOCTH
a BEKTOPOB

= a-b=0calb

Yron mesxay Bexkropamu 90°
(BEKTOPHI IEPIEHTUKYIAPHBI)

a-b<0e 90°<@<180°
Yron Mesxly BEKTOpaMU — TYIIOM

a-b

3amauga.

Jausr Tourn: A(0; 1; 1), B(1; 1; 2), C(2; —2; 2) u D(2; -3; 1).
Haiimu: yron mesxay Bexkropamu AB u CD.

Pewenue. -
AB=(1-0;1-L21)=(L0;1); AB=+1* + 0* 41 = 2;
@:(2—2;—3+2;1—2)=(0;—1;—1);@:\/ﬁ:\/§;




Onepaummn HOA BEKTOPOMM

125

Oxornuarue mabnuubt

cos o = AB-CD =
A8 [cn]
Omeem: 120°.

AB-CD=1-0+0-(-1)+1-(-1) =-1;

—1; ¢ =120°.

2

PasaoxeHne BEKTOPA

Ha nirockocTu: mo 1sym He-
KOJUIMHEAPHBIM BEKTOPaAM

B mmpocrpancrse: 1o Tpém
HEKOJUIMHEeaPHbBIM BEKTOPaM

M — IIPOU3BOJILHBIA BEKTOP
TIJIOCKOCTH; @ U b — HeroI-
JIMHEeapHBIe BEKTOPHL.
Bceerma cymecreyer
pasJosKeHme:

m=\a+pb,

r7Ie A ¥ | — eJUHCTBEeHHbBIe
qucaa

M — TPOU3BOJILHBIN BEKTOP
TPOCTPAHCTBA; G M buc—
HeKOMILTaHApHEBIE (T. e. He
mapaJsuiesibHbIe OTHOHN IIJTOCKO-
CTU) BEKTOPHI.

Bceerma cymecrByer pasiioske-
HUE: M = AQ + ul;+v5,

TIe A, L U V — eQUHCTBEHHBIE
qucsa

Bexroper a(a;; a,) u b(b;b,)
HEeKOJIJTHHeaPHBI, €CJIH

Ycnosue xommianapHocTHu
BEKTOPOB

Bexroprr @, b u ¢ —

Jloist BerkTOpOB @(—1;1)
u b(1;1) maiiTu TaKoe paso-
skeHue, 4To0nl ¢ (1;—2)

al a2

B # b KOMILTAHAPHBIL, €CJIA
v ¢ =Aa+pb, rme A2+ p2#0

3amaua 1. Samauga 2.

JlaHBI TPU HEKOILIAHAPHBIX
BexTopa a(3;—2;1); 5(—1;1; -2)
u ¢(2;1;-3). Haitu pasmno-
sreHne BekTopa m(11;—6;5)
10 BEeKTOpaM «, b uc.
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Oxronuarue mabnuubt

Pewerue.
Bexropsr @ u b HerkosImHe-

TOTIa

b

-1 1
apHBL, T. €. — # —;
1 1

BEKTOpP C MOKHO Pa3JIOKUTH
110 BYM HEKOJUJTMHEAPHBIM
BEKTOpPaM eTMHCTBEHHBIM
obpasom:

¢ =\a+pb; (172)=

= 7»(3) + u(l;_l);
52 (50 )
(—x+ u;kw) - (1;—2).
Tlotysmm crcTemy:

-A+u=1,
At+p=-2;

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

Pewenue.

Bexrop m momxHO mpencra-
BUTH eQUHCTBEHHBIM 00pa3oM,
PA3JIOKEHHBIM II0 HEKOMILIIA-
HapHBIM BEKTOPaM:

m =A@+ ub + Vve;

(11;—6;5) = x(3;—2;1)+

+p,(—1;1;— 2) + V(Z;l;— 8);
(3x;— 2x;x) + (—u;u;— 2u)+
+(2v;v;—3v) = (11;—6;5).

Ilonyuum cucremy:

SA—p+2v=11;
20 +p+v=-6;
A—2u—-3v=5.

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

BEKTOPHbIM METOA AAS PELLIEHUS

reoMeTpmn4HeCKmMx 3aAAH

Oransl BEKTOPHOIO MmeToaa:

1) chopmysIrpoBaTh 3aa4y Ha SI3BIKE BEKTOPOB;
2) mpeobpa30BaTh COCTABJICHHBIE PABEHCTBA HA OCHOBAHUH BEK-

TOPHBIX COOTHOIIIEHUH;

3) mepeBecTH II0JIyYeHHbIE Pe3yIbTAThl Ha SI3bIK T€OMETPHII.
Paccemorpum mmpuMepsl MCII0Ib30BAHMS BEKTOPHOTO A3BIKA IS
dopmyIHpoBaHUS HEKOTOPBIX T€OMETPUUECKUX YTBEPIKICHUHI

Ha reomerpu-
Ha BexkTOopHOM sI3BIKE
YECKOM A3bIKe
allb AB = kCD, re orpeskn AB 1 CD
IIPUHALJIEKAT COOTBETCTBEHHO IIPSAMBIM
awu b, k— uncno
Tourkun A, Bu C Y CTaHOBUTH CIIPABEIJINBOCTE PABEHCTBA:
IpUHAIJIexKAT AB=kBCumu AC =kBC,
IPAMOK @ mwm AC =kAB
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Oxornuarue mabnuubt

Ha reomerpu-
YECKOM A3BIKE

Ha BekTOpHOM A3BIKE

A C B - _ _ I _
AC="CB wm QC=—"Qa+ " QB

AC:AB=m:n n m+n m+n
IIJIS HEKOTOPOM TOUKHU @

albd

AB-CD =0, rne Tourknu A u B npuHaIexRAT
npamoit a, a Toukn C u D — mpamoii b

Breruncnurs mom-
HY OTpe3Ka

a) BBIOpATH /IBA HEKOJJIMHEAPHBIX BEKTOPA,
Yy KOTOPBIX U3BECTHBI JJTUHBI

U yTOJI MKy HUMU,

0) pa3JIOKUTH 110 HUM BEKTOD,

JIJIMHA KOTOPOTO BEIYUCJIISIETCS;

B) HAWTU CKAJISAPHBIN KBApaT

=2 =2
9TOI'0 BEKTOpa: g~ = |Cl|

Brruucnuts Be-
JIMYWHY yTJIa

a) BBIOpATH /IBa HEKOJJIMHEAPHBIX BEKTOPA,
JIJ1sT KOTOPBIX M3BECTHO OTHOIIEHUE JIJIUH

¥ YTJIBI MESKy HUMU;

0) BEIOpATh BEKTOPEI, 32 IaI0IIIIe

WCKOMBIH YTOJI, ¥ PA3JIOIKUTH UX

10 0Aa3UCHBIM BEKTOPAM;

a-b

lal-|

B) BEIYHCINTE c0s(Q; D) =

S

3amaua.

Pewenue.

ABCDA B,C D, — xy6. Touka M — cepenuna B B, N — cepenu-
Ha A D,. Pe6po kyba pasHo 2a. Haiitu nmumay MN.

1. Beecru cucremMy KOOpIHHAT.
C(0; 0; 0); C,C — mo ocu Oz; CD — 1o ocu Oy; CB — 1o ocu Ox.
M(Q2a; 0; a), N(a; 2a; 2a).

2. MN(a-2a;2a - 0;2a —a);

Omeem: \/Ea,

MN = (—a;2a;a);‘MN| = \/(—a)z +(2a)2 +a* =+/6a.
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NOAroTOBKA \
KYpoKy L ‘
/‘ K 3K3aMeH Kypc reomeTpum B cxemax 1 Tabnuuax
y MOArOTOBMNEH B NONHOM COOTBETCTBUM

C COBPEMEHHBLIMU TPeOOBaHWAMM LUKONEHOM
nporpamMmmbl 1 Npeacraenset coboi yuebHoe
nocobue, B KOTOPOM B OKaToM,
KOHLiEHTp1pOBaHHoM opMe aatoTcs
OCHOBHbIE TEOPETHHECKWNE CBEAEHUA.

V HeobGxoammbiii 06beM MHGOPMAaLMK MO reOMETPUN
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V UnnioctpaTMBHble Matepuanbl, TaGnuLbl, CXeMbl
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o 3(EKTVBHO NOATOTOBMTLCA K EOMHOMY FOCYOAPCTBEHHOMY 3K3aMeHy;
«  ObICTPO NOBTOPMTS LLIKOMBHBIF KypC FeOMETPUM;
e COKOHOMMTb CUMBI U BPEMS.

B CXeMaX U Tabnuuax






