I1loHsAATHE BEeKTOpa

OTpes3oK, AJdA KOTOPOro yKkasaHo, Kakasa U3 ero
rPAHUYHBIX TOYEK CUHUTAaeTCA HadvajJloM, a Ka-

Kafd — KOHIIOM, Ha3bIBaeTCs HaIlpaBJIEHHBIM
OTPE3KOM HJIN BEKTOPOM.

Haxano eexmopa



JIIIMHON UM MOAYJIeM HEHYJIeBOI'O

—
BeKTOopa AB Ha3pIBaeTCA AJINHA oTpe3ka AB.

F A

| AB| =6. E

vo




BeKTOpEI Ha3LIBAaIOTCS paBHBIMHM, €CJIM OHU CO-
HaIllpaBJieHbl ¥ UX AJIUHBI PaBHHI.




CyMmmMa aByX BEKTOpPOB

B



S3aKOHBI CJOMKEHHA BEKTOPOB.
IIpaBuio mapagiesorpaMma

s JIr00BIX BEKTOPOB a, b M ¢ crnpaBenm-
BHI PaBEHCTBA:

—_— - —p —>

1°. a+b=>0+a (mepemMecTHTENbHLIII 3aKOH).
— - —_ —> —_ —>

20, (a+b)+c=a+(b+ c) (coueraTeIbHBIH
3aKOH).







CYMMa HECROJIBKHUX BEKTOPOB




Beraurtanne BEeKTOPOR




Ilpoussenenne BeKTOpAa
Ha 4YMCJIO
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Cpennasa JMHMSA TpamelMu
e —— - A R O A AR i .

CUpeaHdada JHHHMA TpalleliMu napaJjJjejJbHa OCHO-
BAHHUAM H paBHa HX IIOJyCyMMe.

B C



Pa3noxxeHue BeKTOpa
10 JBYM HEKOJLIMHEaPHBIM

BEKTOpPaM

E  ————

Ecau BexkTopsl ¢ U b xomnuneeapesl 1 a# 0,

—

—
TO CYIIEeCTBYeT TaKoe Yucjo k, uto b=~Fka.




O 2 S R — R N
Ha naockocTtun 1000 BEKTOP MOKHO Pasjo-

SKMTH II0 IBYM JAaHHBIM HEKOJJIMHEAPHBLIM BeEK-
TOpaM, nNpuuyeM KO3I((PHUIMEeHThl Pa3jI0KeHHUd
OIIPEeNeAIOTCA €IUHCTBEHHBIM 00pa3oMm.

P




KRoopauuaTtel BeKTOpa

7 B 3
b




1°. Kaxknas KOOpAMHATA CYMMBI ABYX HJIH 0O-
jiee BeKTOPOB PaBHA CyMMe COOTBETCTBYIOIIMX
KOOPAMHAT 3THX BEKTOPOB.

a+b paBHH {Xx,+x,; Y, Ty,

20, Kaskmasa KOOpAMHATA Pa3HOCTHM JBYX BeEK-
TOPOB PaBHA Pa3HOCTH COOTBETCTBYIOIIMX KO-
OpAMHAT 3THX BEKTOPOB.

-— —>
a—b wVMeeT KOODAMHATHI {X,—X,; Y,~ Y.}



3%, Kampada KOOpaIMHATA IPOU3BENEHUS BEKTO-
pa Ha YMCJIO paBHA NMPOU3BEEHUIO COOTBETCTBY-
el KOOPAMHATHI BEeKTOPa Ha 3TO YMCJIO.

o S R A e ) N TR

k;paBHbI {kxv; ky}.



 KaKJaas KOOpaHHA-
Ta BeKTOPa paBHA Pa3HOCTH COOTBETCTBYIONIHX
KOOPAMHAT €ro KOHIIAa M HAayaJja.

——mpe
AB wuMeerT

KOOPAMHATEI {3&2— X5 Y,~ Y.}



KoopauHATHI cepeaMHBI OTPE3Ka.

x=x1+x2 =y1+y2
s Y 2 °

al=yx+y?
al=+{x +y -



PaccTtosiHue

Mexay
OBVMS TOYKaMM

|M M, =\[(x2 %) + Yy -y,



cyMMa KBaJgpaTOB BCeX CTOPOH HapaJ-
JleJlorpaMMa paBHa CyYMMe KBaJpaToOB ero AuaroHaJjei.

B(b;c) C(a+b;c)

A(0;0) D(a;0) *



YpaBHEHHE OKPYKHOCTH

(x—x)*+ (Y—y) =1
M(x;y)




B uvacTHOCTH, yYpaBHEeHHE OKPYKHO-
CTH pajuyca r ¢ IleHTPOM B HauyaJjie KOOPAMHAT
pyMeeT BHI:
x2+yi=r?2.

YpaBHeHUe NIPAMOM

ax +by+c=0,



Cunve, KOCHMHVC, TAHT'€HC

sin oL =y, COS O = X.



Tanareacom yriaa o (o#90°) masbl-
sino

COS O

BaeTCaA OTHOIIIeHMHEe s T. €.

sin o

tga= .

cosQ




OcHOBHOEC
TPHUITOHOMETPHYECKOoe
TOKIECTBO.

PDopMyJIbl NIPHUBENCHUA

sin? o + cos? a=1,



TeopeMa 0 ILIOIIATH
TPEYTOJbLHHUKA

I1momaaes TpeyroJbHHKA paBHA IOJOBHHE IIPO-
M3BEeAEeHUS IBYX €ro CTOPOH Ha CHHYC yrJa

MeXIy HMMM. )
A(bcos C; bsin(C)
=-;- absinC . b :
C a B¥*




TeopemMa CHHYCOB

CTopoHBI TpPEyroJbHHKA IPOIOPIIMOHAJILHBI
CHHYCaM IIPOTHBOJIEKAIIUX YTJIOB.

_.a _ b _ _c
sin A sinB sinC
a b C

sinA _ sinB __ sinC 2R,

roe R — paguyc onmcaHHOM OKPYKHOCTH.



TeopeMa KOCHHYCOB

KBazpaT CTOpPOHBI TPEYroJbHHKA pPaBeH CyMMe
KBaJpPaTOB JBYX JPYTMX CTOPOH MMHYC YIBOEH-
HOe IIpoM3BeJdeHHE ITHX CTOPOH HAa KOCHHYC
yriia MesKay HUMM.

a2 = b?+ c%2 - 2bc cos A.



¥yT0oJ MEKAY BEeKTOpaMM




IIBa BeKTOpa Ha3bIBAIOTCA IIepIlleH-
TUKYJIAPHBIMH, €CJIX YyIoJI MEXAy HUMU paBeH

—%  — —»  —» — 3

90°. Ha pucyuxke 301 b le, bld, blf.




CransapHOoe nMpou3BeaeHHE
BEKTOPOB

CkangaprpIM npou3BeJeHHEM IBYX
BEKTOPOB HA3BIBAETCA NMPOU3BEAEHHE UX IJIMH
Ha KOCHHYC yIJia Me3KJIy HHMH.

—> —> —> — —Q—)
a-b=|al-|b|lcos(a b).



Takum o0pa3oM, CKaJdApHOE IPo-
H3BEJeHMEe HEHYJEBbIX BEKTOPOB paBHO HYJIO
TOrJa M TOJBKO TOIJa, KOrma 3THM BEKTOPbI
IepNeHIUKYJIAPHBI.

—_> —>

CrajnsapHoe IIpoH3BeleHHEe a - a Ha3bI-

—

BaeTCAaA CRAJAPHBIM KBaApPpaTOM BEKTOpa a H

—
obo3uavaeTcs a 2. Takmm oOpasoM, CKaJdApPHLIN
KBaJpaT BeKTOpa paBeH KBaJApaTy ero AJHHBI.



CransapHoe nmpou3BeaeHHE
B KOOpAMHATAX

B npaMoyroianHON cucTeMe Roop,zmna'r CKa-

JAPHOE MPOM3BEJIeHHE BEeKTOPOB a {xl, y,} u
b {x,; y,} BEIPAKAeTCH dopMyI0i
a- b x,x, + Y.y, (2)




CanencrBue 1

Henymaenbie BeKkTOpsl a {x; y.} ¥ b {x, y,}
IePIeHIUKYJIAPHBI TOIIa M TOJLKO TOIMAa, KOIaa
x.x,+yy,=0.

- —

Caencreue 2

Rocunyc yria a Meskay HeHyJeBBIMH BEKTOpa-

MM Z{xl; Yy} n T;{xz; y,} BbIpa:kaerca ¢op-

MVJIOH
y X1X9+Y,1Y2

Cos QL = : (9)
Jx1+y1 Jx2+y2




CsBo¥icTBa CKaJAPHOrO
IMIPOM3BEACHUSA BEKTOPOB

g J100BIX BEKTOPOB a, b, ¢ M J1000ro yMc-
Ja k cupaBeaJIMBBI COOTHOILIEHUSA:

— — —_— 3
1°. a22 0, npuuem a?>0mnpu a# 0.
—_— — —> —>
2°. a-b=0>b"-a (IepeMeCTUTEIbHBII 3aKOH).

—_— = —> - —>

3% (a+b)c=a:c+b:c (pacnpemenureib-
HBIA 3aKOH).

4°. (k Z) b= k(:- 7;) (coueTaTeJIbHBIM 3aKOH).




IIpaBuIBbHBIN
MHOT'OYTOJbHHUK

IIpaBMJIBEBIM MHOI'OYTOJbHMKOM Ha-
3bIBAETCHA BBINIYKJBIM MHOIOYrOJIbHHMK, Y KOTO-
poro BCe yrJibl paBHBI U BCE€ CTOPOHHI PaBHBI.



BriBenem (opmyny i BBIUMCIIE-
HUA yrja o IPaBHJIBLHOIO nN-yrojbHHKA.
CymMa Bcex VIJIOB TaKoOro n-yrojbHHUKAa
paBHa (n—2)-180°, nmpmuemMm Bce ero yrisbl
pPaBHEBI, IIO3TOMY L

o = - 180°.
nn




OKpYysKHOCTH, ONIMCAHHAA
OKO0JIO IPaBHJIBLHOIO
MHOTI'OYTOJIbHUKA

—_——
OKo0i10 110000 NPaBUJABHOIO MHOI'OYrOJILHHKA

MOJKHO OIIMCATh OKPYsKHOCTh, H IIPHUTOM TOJIb-
KO OJIHY.




OKpy:KHOCTH, BIIMCAHHAA B
NPABUJIBLHBIM MHOIOYT'OJbHHK

= ==
B 11000#1 mpaBHJIbHBIH MHOTI'OYTOJBHHK MOYKHO

BIIMCATh OKPY3KHOCTH, H IIPUTOM TOJBKO OIHY.

Caencrue 1

Oxpy:KHOCTH, BIIMCAHHAS B IPABUJIbHBII MHO-
royroJibHMK, KacaeTcd CTOPOH MHOI'OYrOJIbHH-
Ka B UX cepegHHaX.




Caencreue 2

IleHTp OKpPY*KHOCTH, ONIMCAHHOM OKOJIO Ipa-
BUJIBHOTO MHOI'OYTrOJIBHMKA, COBIIAJaeT C ILeH-
TPOM OKPYIKHOCTH, BIHCAHHOMU B TOT K€ MHO-
rOyroJibHHK.

S

JTa TOYKa HAa3bIBAETCA IEHTPOM
NIPAaBUILHOTO MHOIOYTOJBHHKA.



PopMyabl OJIA BBIUMMCJICHUA
ILJIOIHAAM IMPABHJIBHOTO
MHOTOYIroJILHUKA,

ero CTOPOHBI M paauyca
BIIMCAHHOM OKPYKHOCTHU

IIycte S — miomiaab NpaBUJIBLHOIO
n-yroibHWKa, @ — €ro CTOpoHa, P — mepwu-
MeTp, a r 1 R — paamnychl COOTBETCTBEHHO BIIH-
CAaHHOM M OIIMCAHHOM OKpysKHocTel. [loxakeMm
CHauyaJja, 4YTO

S=%Pr. (1)



a = 2R sin 180

r = R cos 130 :




180 V3

a;=2R sin=5—=2Rsin 60°=2R -~ =Ry/3, (4)
a4=2Rsin180 =2R sin 45°=2 -—\g—=R\/§, (9)
180 _sRsin 30°-2R-L-R.  (6)



JNaIvMHA OKPYIKHOCTH
C =2nR.




Ilnpomaaes Kpyra
S = nR=.

Ilaomiaaes KpVvrosoro cexTopa




IlomaTue nBMKEeHUA

MP | PM

o




ST Ep— OSSN e Y
IIpu aABMKEHMH OTpPe30K oToOpaskaeTcsd Ha
OTPE30K.

O T A e L% D SR SR

Caencreue

IIpu nBMKEeHMH TPEYTrOJbHUK OTOOpaXKaeTcsa Ha
paBHBIA €My TPEYroJbHHUK.

IIpu nBuskeHuu Jrodbasa ¢purypa oroOpaxkaercs
Ha paBHYIO e (durypy.




IlapaageanbHBIH IIEPEHOC

- M,
a Nl
M
N



IloBopor

M, M



MHOTOrpaHHUKU




IHapannenenuned IMTupamuda

a) 6)

ITpamoyzonvrbLil Kyo6 Tempaadp
napaaneaenuned

a) 6) 8) 2)
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Haxanonnas
yemvipexyzonbHan

npusma

ITapannenenuned




YeThIpe JHArOHAJHM NapaJuiejieNnuiena nmepece-
KAaIOTCHA B OMHOM TOUYKE M JEJATCH 3TOU TOUKOU
JIOII0JIAM.




Oo0BeM TeJia

1°. PaBHBIE TeJjia MMEIOT paBHbIE 00BEMBI.

2°. Ecau TeJ0 COCTABJICHO M3 HECKOJBKMX TeJl,
TO ero o0’seM paBeH cyMMme oﬁ'belyl_on ITUX TeJl.




CBolicTBa NpAMOYroJIbHOIO
nmapaJjJeJienunesa

OxaspIBaeTcsa, UTO aHAJIOTHUYHBIM
CBOMICTBOM 00J1aJlaeT 1 IPAMOYTOJIBHBIN ITapaJi-
JeJIeINIeZ: KBAApaT TUMATOHAJHU IPAMOYTOJIb-
HOTO IIapaJuieJielIMIIeia paBeH CyMMe KBaapa-
TOB TPE€X ero M3MepeHMH.



AC2=AB?+ AD?+ AAZ,

IIpsamoyzonvhulii
napaaaeaenuned



V=abc MOHO 3amnucaTh B
gujge V=Sh, T.e. o0'beM NPAMOYIOJILHOI'0O Ia-
paJjiiejienMiesa paBeH NPOU3BEEHHMIO IJIOLIA-
I OCHOBAHUA HA BBICOTY.

o0beM nmpHM3MbI paBeH IIPOHU3Bele-
HHIO ILJIOLIAAU OCHOBAHUA HA BBICOTY.



IInpaMmuna

Borxosoe pebpo 1h Bepuwiuna

Borosas zpanv Buvicoma nupamudv

OcHnosanue



00'beM mMUpaAMHUIABI
paBeH OJHOM TpPETH IIPOU3BEAEHMHA IJIOLIAAH
OCHOBAHHUA HA BBICOTY.



Tesna 1 nmoBepxHOCTH
BpalieHHn s

0o0peM IIMJIMHAPA pPaBeH IPOU3BEAEHHUIO ILIO-
Niag4 OCHOBAHMSA HAa BBICOTY.

Ilnomans S__ 0OKOBOH IIOBEPXHO-
CTH IIMJIMHAPA paBHaA ILIONIAJU €€ pPa3BEepPTKH,
T.e. S, _=2nrh.



Paduyc yunundpa
Ocnosanue
HILTuHE

Ocb yuaundpa

\,

Boroseas
HCGCRRHDCHLD
HFLRERCp
noryHena
epaujeruem
crigpors Gh)

O6pasyiousue
YuruHOpa
napananenvl

oPyz dpyey

OcHosanie
e

[lmmp



Ompesox AB — QJV
p : Ocb Konyca
BbLCOMA KOHYCA A

Boxo8as nogepx- Bepwuna xonyca

HOCMb KOHYCA
10MY4eHa 6PAUeHUEH
zunomeny3svl AC

Ocnosanue KOHYCA
NOLYYEeHO 8pAULeHUeM
xamema BC

O6pa3ynujue
KOHYCQ

C




OO0Obe

KOHYCa paBeH OTHOH TPeTH IIPOU3BEIECHHU A ILIO-
IIAOYM OCHOBAHHUA HA Mlco'ry.

_1
V= 3 nréh,

Ilnomages S, 0OKOBOI IMOBEPXHO-

CTHM KOHYCa paBHaA IJIOILIAOH €€ pa3BepPTKH, T. €.
2

_ nl —_—
Sﬁox 360 a Sﬁon—ﬂrl.




Cdeva 1 map

IIlap noayuen spauie-
Huem noaykpyza ACB
680Kpyz duamempa AB



4
Ob6tbem wapa -3-1:R :

S= =4nR>°.



