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1. ApudmMeTnyeckasi Nporpeccus
Ompenenenue: [lociiemoBaTeIbHOCTE, Y KOTOPOH 3a7aH TIEPBHIN WICH &, @ KaXKIBIH CIICTYIOIINN paBeH
OpeIbIAYIIEMY, CIOKEHHOMY C OJHUM U TeM Ke uicioM d, Ha3piBaeTCs apu(METHUESCKOM POrpeccHeit:
an+1 = ap +d, tme d — pa3sHOCTH MPOrPECCHH.

an=ai+dmn-1) an = ar + d(n - k)

2an = an-1 + an+1 ntam=ar+a, eciu n+m= k+1
+ 2a,+d(n-1

S _a‘lzann S — al 2(” )n

2. ApudMeTHYECKNA KBAAPATHBIA KOPEHb

OmnpejeneHne PopMy.IBI

ApudMETHIECKHM KBAIPATHBIM R 2

pid A o Waf-a o o =d
KOPDHEM H3 HCOTPHIATEIBHOIO YHCIA d !
- (Ja) - Ha3bIBaeTci Ja

a a
HEOTPHUATETRHOS YHCII0, KBApaT o Jab=Aab e \g 7
KOTOPOTO PaBeH d.
. (k‘\' a )k = da . k-\f gk =

KopaeM k—oii ctenenn u3 a (k - . o Ja Ka
HEYETHOE) Ha3BIBACTCS YHCIIO, k-ad o Na-b=Xa-§b * 3T 1’3

CTCIICHE KOTOPOI'o paBHA 4.

fal ¥ . wp

3. buccekrpuca

i b
W= \/b-c—ab-a
c

buccexmpuca — 0Tpe30K, BBIXOISAIINN U3 BEPIIMHBI TPEYTOJIbHUKA U ACISALINHN yroi Monojam.

e buccekTpuca AenUT NPOTUBOJIEKAILYIO CTOPOHY Ha YacTH , MPONOPIIMOHATbHbBIE
TPUIICKAIIAM CTOPOHAM: &y ac =D : C

e buccekTpuca IeTuT IUIOUaAb TPEYTOJIbHUKA, IPONOPLIUOHAIBHO MPUIIEKAIIUM CTOPOHAM.

4. BnucaHHasi OKPYKHOCTh
LleHTp OKPY>KHOCTH, BIIMCAHHOW B TPEYTONBHHUK, JIEKUT HA MIEPECCUCHHN OMCCEKTPHC
TPEYTOJIbHUKA.
Eciii OKpy>KHOCTH BIHCAHA B IPOU3BOJIBHBIN YE€THIPEXYTONBHUK, TOT/A MOMAPHBIE CYMMBI
HPOTUBOJICKAIIMX CTOPOH PaBHBI MEXIy coboii: a + b =c +d

b

a
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5. BBINVKJIBIN YeTBLIPEXVIOJLHUK

IIpon3E0IbHLIA BRINVKILIA YeThIPEXVTOJILHAK
¥' CyMMa BCeX YITIOB paBHa 360

1
v Tlnomans: S:Edl-d2 sin @

6. FeOMeTDI/I‘leCKaH Inporpeccust
Onpenencuue: ITociaenoBaTeIbHOCTD, Y KOTOPO#i 3a1aH mepBbii wien b; #0, a Kaxablii
CIIEeIYIOIINIA paBeH MpeAbIAYIIEMY, YMHOKECHHOMY Ha OJIHO | TO ke uncio ( #0, Ha3pIBaeTcs
reOMETPUUYECKON TPOrPECCUEN:
bn+1 =bn g, rme q-— 3HaMeHaTeah MPOIPECCHH.

b = b; qnil bu = b qnik
b =bu-1buri bubw=brby ectu n+m=~k+I
bl (1_ g n ) Beckoueuno yﬁBIBaIOH]aH reoOMETpHIECKAA IIPOTPECCHA

S
g 5. L

n

l-¢
1. I[eJIeHI/Ie C OCTATKOM
dopmyia AeaeHHS C OCTATKOM: n=mk+r,
rae N — aenumoe, M - neauTens, K - yactHoe, r — octatok: 0 <r<m
JIro00€e YMCII0 MOYKHO TIPEICTABUTh B BH/IE:
n=2k+r, roner={0; 1}
umn=4k+r, rner ={0; 1; 2; 3}

8. I[e.JII/IMOCTb HATYVPAJbHbIX YHCEJI
Ilycte N : m =Kk, tae n, m, K — HaTypaabHbIC YuCa.

TOJBKO €IMHHIA U CaMO YHCIIO N.
MHOXeCTBO NPOCTHIX Uucen: {2; 3; 5; 7; 115 135 . . .5 41; 43; 47 u m.o.}

JIeTTUTENeH, KpOME €IMHUIIBI.

9. JleciTHUHBIE YHMCJIA
Craumaprasii Bux:  317,3 = 3,173 10%; 0,00003173 = 3,173- 107
dopma 3anucu: 3173=3-1000 +1-100+ 7-10 + 3
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lO.I[.]II/IHa OKPYVKHOCTH, IIJIOIIIAAb

Iyra }—/

JUIHHA OKPYKHOCTH:

ILtomans Kpyra:

11.Ipo0u

Crnoxenne

a ¢
b d
Bprauranne g ¢
b d
VYMHOKEHHNE (g ¢
b d
Jenenne a c
bd

N

» pamuyc

IHAMETP
xopna

[=m-d=27-R
S=1.R?

3 a-d+c-b
b-d

_ a-d—c-b

O0nacTp onpeaeIeHHA:

MHO3KeCTBO 3Ha4YSHHI:
Kopnu dyHximm:

Kp HTHYECKHE TOUKH

HpONIe}I{yTKH BO3pacTaHHA:

TIpomexyTKH yObIBAHHA:

D(f):xe[ax)
E(f):ye(-=:y,]

S(x)=0=xe{x.x,,%;.X,}

x b, d}; x=c

xela.b|ule.d]

xeb.c]uld.=)
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13.KacareqbHasi, CeKVIIAs
Kacamenvnas — npsimasi, IMEIOMIAst C OKPYKHOCTBIO OIHY OOIIYIO TOUKY.
Cexywas — nipsiMasi, UMEIOIIasi ¢ OKPY>KHOCTBIO J[BE OOLIME TOUKH.

48 | = Jac |

[4M|-|4N| = |4P|-|4K| = |4B["

14 KBagpat

HpHMOYI‘OHBHI/IK, Y KOTOPOro BCE CTOPOHEI paBHEI, HA3bIBACTCA KBAAPaTOM.

rd

Vs

o 4

a
Jlnaronans keaapaTta d =a~/ 2

2 1 9
[Tnomans: S=a” =Ed'

15.KBaaparnass GQyHKIIASA

y=ax’+bx +c, D =b?— 4ac - THCKPHMHHAHT
iy M({xp,vp) — BeplIHHA TapaboNbL
" b
X, =——
2a

VpaeHeHHe apaCoEkL,
IpOoxXonAm el depes TOUKY M
y=a(x—x9?+yo

X1, X2— KOPHH apalosL
ax*+bx+ec=20

xI

¥
¥ A
a=0
a0 D=0
D=0
+ A
* a=i
D=
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16.KBaapaTHoe YypaBHEeHHE
ax’+bx+c=0

JIMCKpHMHHAHT: D =0’ - 4ac
D<0 HE UMEET KOpHell X € &I
Eciu D = 0 TO ypaBHCHHE pMeET OAHH KOPEHb X1
D>0 HMEET JBa KOpHA X1, X2
_-bx+D

®opMy1a KOpHEH: x,, e
~a

PasnokeHHe Ha THHEHHBIE MHOKHTEH:
ax?+bx +c=a(x —x)(x —x2)

17.)Inneiinass pyHKIMSA

y=kx +Db, k — yrioBoii koaddurnueHT, b — cBoOOAHBIH YiieH
val A k=1fga
B I_YB i .}:_-}:A — 'X‘_A‘.-'l
/ - )i(B Xlg X -}‘B _-}:‘ﬂ XB _.x"il
IIycts  y1=kix+ bs / / . v=I
ny:z=kx+b..
Tozoa:
M ‘ ‘.}’2 - k1 = kz
1
Y J—yz - k1 =T
k,
18.JInHeiiHOE YPABHEHHE:
ax+b=0( =0 <> x:_é
a
Ecnna=0 u b= ¢ TOypaBHEHHE He HMeeT PElleHHH x e

Ecnma=0 u b=0 TO0 ypapHeHHE HMeET OECKOHEUHO MHOIO PEMIEHH ¥ € R

19.Meauana

C a

T

- b -

Meduana— 0Tpe30K, COSTHHAIOIIHNI BePIIHHY TPEYTOIbHHKA

¢ cepeIHHOH NPOTHBOIOIOKHOH CTOPOHEL

¢ MennaHsl TpEYTOIbHHKA TOYKOH HX IEpECceIeHHA
IeIATCA B OTHOMIEHHH 2:1 (CUHTast OT BepIIHHEL
TPEYTOIbLHHKA).

¢ MenuaHa JelHT TPEYTONbHHK Ha IBa TPEYTOJIBHHKA C
PAaBHBIMH IUIOITAAMH.

o m, 2%\ 2b 420 —a’ a=§qz2im§ +mj )im'a
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20.MeToa MHTEPBAJIOB
D) (x-a)y(x-b)x—c)(x—d)* <0
+ a + E;l/ - c + 4 +
= xe€ {a}u[b;c]u{d}

2) (x—a)(x—b) (x—c)x—d)>0

_ g, guis
- a + b + ¢ - d +

= xe(a:b)u(b;c)u(d; o)

21.MOIIVJIL: YPABHCHUA U HEPABCHCTBA
Q) |f@)|=k (k>0)> f(x)=1k

D) |f)|=0= f)=0
O)|f)|=-kk>0)=>xeD
f)|= f(@) & f(x)20

f@)= s e f <0

—_

3. |f|+ e = k= ||+ a‘f(x)‘z —k 3auena:y=|f(x)|=> y+ay® =k
4 f@|=ls)| = FF@=g" )= (f@) - g0) - (f() +g() =0
5070 <k = A<k = (F@-k)-(Fo+k)<o0

22.Moayib

Onpepnenenne DopmMyasl

o [x] =0 -|x—y|2|x|-\y|

x,ecau x =0 _ _
x|= o |xl=]x| olx-pl=lxl- [yl
—x,eciu x <0

o [x|>x o [x:pl=lxl: 1yl

o [x+yl <lxl + ]y ofx][2=42

23.HepaBeHCTBA
Onpenenenus:
HepaBeHCTBOM Ha3bIBACTCA BI)Ipa)KeHI/Ie BHUIA.

a<b (a<b), a>b (a=b)

a<b
a<he
a=b
OCHOBHI:IC CBOWCTRA:
a<bo=b>a a<bub<coa<c
a<boa+e<b+ce a<buc=>0< ac <bc

a<buc<0& ac>be a<buc<d=a+c<b+d
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24.OnucanHast OKPYKHOCTh

% LIeHTp OKpY>KHOCTH, OIMCAHHON OKOJIO TPEYTONbHHUKA, JICKHUT Ha IEPECEYCHUN CEPEIMHHBIX
TEPHEHIUKYJIAPOB K €r0 TPEM CTOPOHAM.

% LIeHTp OKPY’KHOCTH, OMMCAHHON OKOJIO MPSAMOYTOIEHOTO TPEYTOJIBHUKA, JIEKUT Ha CEPETHHE
TUIIOTEHY3bI.

% OKOJIO TpameL{y MOKHO OMMCATh OKPYKHOCTh TOJIBKO TOT/Ia, KOT/Ia Tparemus
paBHOOOYHAS.

% Bciu oKpyXKHOCTb ONKCaHa OKOJIO NPOU3BOJIBLHOIO YETHIPEXYTOIbHHUKA, TOT/IA MONAPHBIE
CYMMBI IPOTUBOJIEXKAIIUX YTIIOB PABHBI MEXTY co00i: &+ =@ +y

25.llepuoanyeckasi 1podhL

31737373..=3,1(73) = 3173-31
990
abcdefg— abede
TIpaBuno: ab,cde ==
P »cde(f&) 99000

26.I1aomaas TPEVroJabLHUKA

——ﬂh S=\/p(p-alp-blp-c

A\ Ny

S:—absmv S= abc S=pr
2 4R

27.1IpaBHJIbHBLIH MHOTOYI0JILHUK
HpaBI/IJ'IBHBIM MHOT'OYT'OJIbHUKOM Ha3bIBACTCA MHOI'OYTOJIbHHUK, ¥ KOTOPOT'O BC€ CTOPOHBI U YTJIbI
PaBHBI MEXAY COOOI.
v OKOJI0 BCSAKOTO MMPAaBUJIBHOT'O MHOT'OYT'OJIbHUKA MOKHO OIIUCATh OKPYKHOCTH U B HETO
BIINCATh OKPYKHOCTb, IPUYEM LEHTPBI ITUX OKPYKHOCTEU COBIIAJIAIOT.

180°

n

1 1, . 360°
Il101ma e TPaBHILHOTO /7—yTOJBHHKA: SHZEPMF; S”:ER -n-sin

v CTOpOHa MIPaBHUIBHOIO #7—yTOIbHEKA: (1, —2RSin

n
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28.IIpeoopazoBanue rpaduka GyHKIUN

¥ ¥ ¥
¥ =flx)+b

v =fix+a) ¥ %ﬂx)

y=-fix)

v=1/rc0 /

y=stx

29.I1pou3BoJILHBIN BHINYKJIBIA MHOTOVIOJLHUK
POopmMyabl KJig MHOTOYFONBEKKOE ¢ YHCAOM CTOPOH 1L = 3, 4, §, 8, 12

n o r R S Casep mexay ru R
3 | 60°| a3 a./3 a3 . R=2r

6 3 4
4 | 90° a a2 2 =

5 3 a R=rJ2

2

6 |120°0| a3 a 3a”3 RJ3 = 2r

2 2
é % 1+ P ¢
5 | 135 a(T«/f?) et + 2 lag2 + o)1 _ T _ A2t B

2 R 8 2

<o ol a(2 + J3 /9
%1150 “(**2__) a2+ 3 3‘12(2+~/§)§=cos% :_2_4;,/:_’;

v Cyyva Bcex yrnoepaena  7(n—2) unu180°(n—2)

1
v" Uucro gHaroHaneii: —n-(n—3)

30.Paccrosinne MexK1y TOUKaMH
PaccrostHIe MeKITy TOUKaMIL AB‘=\/(JCB —x )+, -y,
Koopamuater Bektopa: AB=(x, =X}V, — V)

X,+Xx +
T. C - cepenuna otpeska AB: X =ATB Ve =yﬂzyB

VpaBHeHne oKpyKXHOCTH: (X—X . )2 + (V=) 2 =R 2
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31.IIpoueHTHI

[IpomenTOM Ha3pIBaeTCs cotas 9acTh oT ynucima.  1%A = 0,01A

OCHOBHBIC THUIIBI 3a7la4 Ha MPOUCHTHI:

B - 100% A0
A ] 0% = X 3 100%
Yucno A ysenunumiioch Ha 20%, a 3aTeM MOTYYEHHOE YUCIIO0 YMEHBIIUIN Ha 25%.
Kak, B utore, "3MeHUI0Ch UCXOIHOE YUCIIO?

1) A;=(100% + 20%)A = 120%A = 1,2A

2) Az =(100% - 25%)A1=75%A; = 0,75A; = 0,75-1,2A = 0,9A = 90%A

3) A;— A =90%A — 100%A = -10%A

= Ortset: ymenbumiioch Ha 10%.
W3mMeHeHre BEJMYNHBI.

S S S 1S S
=— =>t=—=—"=——=08—=80%t
Vv vi 125v 125v Vv
= Ortset: ymenbmmres Ha 20%

32.IIpsAMOVIoJbHBIA TPEYIoJdbHUK

. —ApoeKHHA Kamemaa

%+ Teopema ITudaropa: ¢’ =a’ +b° Ilnomae: S=%a-b

(=]

. b b
** TIJHI"OHOMC"[]JI{LISCKHE COOTHOIICHHA: cosa = ﬁ; sma =—; fga=—
¢ c a

++ LIeHTp ONHCAHHOH OKPY:KHOCTH TEXKHT Ha CepeIHHe THIOTCHY3EL
a+b-c

rR=S
2

%+ PagHycH OKPYKHOCTEH: r =

a-b a a
«+ BEIcOTa, OIyIIeHHAS HA THIIOTEHY3Y: h = ya, - b, = : [—] ==

Katetsl: a=./a,-¢; b=.,b_-c
33.PaBHOOCAPEHHBIA TPEYroJbHUK
TPEYTrOJIbHUK, Y KOTOPOT'O IBE CTOPOHBI PABHBI.

1
¢ YTrubl, IpU OCHOBAHHUHU TPEYTOJIbHHUKA, PABHBI
%+ BeicoTa, npoBeeHHAas U3 BEPILUHEIL, SBISIETCS OMCCEKTPHCON U MEIHAHOM.
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34.PaBHOCHJIBHBIE YPABHCHUA

HcxomHoe PaBHOCHIRHOE
VpaBHEHHE ypapHEHHE (CHCTEMA)
S ()= g(x) o J)+C=g(x)+C
B F()=0
S(x) g(x)=0 Lr(x) 0
f(x)zo {f(x)zo
2() Z le@=0

2 2 f(x):O
S @)+g (=0 o {g(x)zo

35.PaBHOCTOPOHHMI TPEYrOJbHUK
TPEYTOJIbHUK, Y KOTOPOT'O BCE CTOPOHBI PaBHBI.

% Bce yrusi pasisi 60°.
«» Kaxnas 3 BBICOT SBIISIETCA OJJHOBPEMEHHO OMCCEKTPUCON U MEIUAHOMN.
ot JTHOBD p Al

RS

% L{eHTpBI ONIMCAaHHON U BIMCAHHON OKPYXKHOCTEHN COBIANAOT.

* Panuychl OKpyKHOCTEH: ,—ZL‘@- Rzﬁ

6 3
2
¢ Ilmomans S:ag/§

D)

0

36.PoMO

[Tapannenorpamm, Bce CTOPOHBI KOTOPOT'O PaBHBI HA3bIBAETCSI pOMOOM.
v’ JluaroHaiab poMOa ABISETCS €r0 OChI CUMMETPHU. J[HaroHaad B3aMMHO MEPIEHIUKYISPHEL.
JunaroHanu sBISIOTCS OMCCEKTPUCAMU YTIIOB.

v' Iliomans: S:ld1 -d2
2

37.CrajasipHOe MPON3BEIEeHUE BEKTOPOB

CKalapHOE TMPOU3BEICHIE
a-b :‘a‘-‘b‘cosa

a-b=xx+y.y, +2.2,

= —
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38.Cpennee apudmMernuyeckoe, reOMeTPHUYECKOe
a,+a,+a; +..+a,

n

CpenHee reoMeTpu4eCKoe: Kla,-a,-...-a,

39.CpenHsist JUHUSA
Cpeonsis iunus — OTPE30K, COSTUHSIONINKN CEPEIMHBI IBYX CTOPOH TPEYTOIbHUKA.

1

e  CpeaHsisi IMHYA apaslieNbHa TPEThei CTOpOoHe 1 paBHa eé mososune: N, =—D

Cpennee apudmMeTnIecKoe:

L4 Cpe,[[HSISI JIMHHUA OTCCKACT HOI[O6HLII>1 TPCYTOJIbHUK, TUIOIIAaAb KOTOPOI'O0 paBHa OJIHOM
YCTBCPTHU OT UCXOIHOTIO.

Hp

b
40.CteneHb

OmnpejgeneHie

a'=a-a-a... a, eciu n — HAmypaioHoe HUcio
ad — OCHOBdHUE CHieneHlU, N - NOKA3amenls CenerHu

a’ =1 ad=a
n
—n —
a = — ml »n
a’ a™ = ya
Dopmy.abl

o a"-p'=(a-b)f

° — — gt _n _ ’E M
s LEJ
41. Tadauua 3HAYCHUH TPUTOHOMETPUYECKUX DVHKIUM
3HadeHHT
DYHE-
mas || 0% | Z 300 Z | 450 | Z| 600 | Z | 900
6 4 3 2
COSX 1 3 V2 l 0
2 2 2
1
Sinx 0 - V2 3 1
2 2 2
fgx 0 ? 1 \E -
ctgx | - 3 I “? 0
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42.Teopema Buera

TIpHBEICHHOE KBAIPATHOE YpaBHEHHE: X- + PX +q =0
X1tX2=-p
X1-X2 =(

43.Te0peMa KOCHHYVCOB, CHHYCOB
B

o TeopeMa KOCHHYCOB:
c¢’=a’+b*-2-a-b-cosy
o TeopeMa CHHYCOB:

a_b_cZZR

sing sin f siny

44 Tpaneuusi

YeTbIpEXYToNbHUK, Y KOTOPOTO JIBE CTOPOHBI IApaJUICIIbHBL, a IPYTHUE HE NAapaJlICIIbHbI,

Ha3bIBACTCsA Tpaneuneﬁ.
a

v Cpemmﬁ JIMHIA Tpalein naparjicibHa

a+b
OCHOBAHIAM I paBHA: H=—-

2

v' TInomass: S=a—+bh=nh

45. Y16l HA IJIOCKOCTH
CMCHHEIC
VTTIBL

A

/&BH}T{J&HHH& 0IHOCTOp OHHHE
X_\‘ EEpTHKANEHEIE
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46.(I)ODMVJ'I]>I COKPAIICHHOI'0 YMHOKCHHU A

KBaznpar cymmbr (a+b)?=a’ + 2ab + b?
Keazapar passoctn  (a - b)? = a’ - 2ab + b?
Pasnocts kBagpatoB  a>—b? = (a+b)(a-b)

Ky6 cymmer (a+h)*=a’+3a’h +3ab® + b°
Ky6 passoctn  (a - b)® =a® - 3a’h + 3ab*- b®
Cymma KyOoB a’+b’>=(a+b)(a*-ab+b?

Pasuocts ky6oB  a° —b* = (a—b)(a? + ab + b?)

47 . DYHKIUSA KOPEHb
y=Nx
y J.-':%/‘)T‘

48. DYHKIUA MOAVJb

v

y=lx]




vk.com/covun......

49.Xopaa
Xopoa — 0Tpe30K, COETUHSIONINI 1BE TOUKU OKPYKHOCTH.
% JlmameTtp, gensiuuii XopLy nomoiam, NepreHIuKyJIspeH Xopae.
B oKpyHOCTH paBHBIE XOp/bl PABHOYAAJIECHBI OT LIEHTPA OKPYKHOCTH.

OTpesku nepecekaroumxcs Xo0p/ CBA3aHbl PABEHCTBOM:
|40 |- |MB| = |CM |- |MD|

X

X

BHUCAHHBLE Yaabl

YEHMPaTbHbLLL
yeon






