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1. ApudmMeTnyeckasi Nporpeccus
Ompenenenue: [lociemoBaTeIbHOCTE, Y KOTOPOH 3a1aH TIEPBHIN WICH a3, @ KaXKIBIH CIICTYIOIINN paBeH
OpeIbIAYIIEMY, CIOKEHHOMY C OJHUM U TeM )Ke urcioM d, Ha3piBaeTcs apu(MEeTHUESCKOM POrpeccHeit:
an+1 = ap +d, tme d — pasHOCTH MPOrPeCCHH.

an=a;+dmn-1) an = ax + 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

ApudMETHUECKIM KBAIPATHBIM R 2

pid A o Waf-a o o =d
KOPDHEM H3 HCOTPHIATEIBHOIO YHCIA d !
- (Ja) - Ha3bBaeTch Ja

a a
HEOTPHUATETRHOS YHCII0, KBAIpaT o Jab=Aab e \E 7
KOTOPOTO PaBEH d.
. (k‘\' a )k = da . k-\f gk =

KopneM k—oii ctenenn u3 a (k - . o Ja K
HEUYETHOE) Ha3BIBAETCS YHCIIO, k-ad o Na-b=Xa-§b * 3T I3

CTCIICHE KOTOPOI'o paBHA 4.

fal ¥ . wp

3. buccekrpuca

i b
W= \/b-c—ab-a
c

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

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

e buccekTpuca IeTuT IUIOUaAb TPEYTOJIbHUKA, IPONOPLIUOHAIBHO MPUIIEKAIIUM CTOPOHAM.

4. BniucaHHasi OKPYKHOCTh
LleHTp OKPY>KHOCTH, BIIMCAHHOW B TPEYTONBHHUK, JIEKUT HA MIEPECCUCHHN OMCCEKTPHC
TPEYTOJIbHUKA.
Eciii OKpy>KHOCTh BIHCaHA B IPOU3BOJIBHBIN YETHIPEXYTONBHUK, TOT/a MOMAPHBIE CYMMBI
NPOTUBOJICKAIIMX 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‘IeCKaH Inporpeccust
Onpenencuue: ITocaenoBaTeIbHOCTD, Y KOTOPO#i 3a1aH mepBbii wien by #0, a Kaxblii
CIIeIYIOIINIA paBeH MpeAbIAYIEMY, YMHOKEHHOMY Ha OJIHO | TO ke uncio ( #0, Ha3pIBaeTcs
reOMETPUUYECKON TPOrPECCHUEN:
bn+1 =bn g, rme q-— 3HaMeHaTeah MPOrPECCHH.

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—gq
7. JleJeHHE C OCTATKOM
®dopmya 1eneHus ¢ OCTaTKOM: n=mk-+r,
rae N — aenumoe, M - neauTens, K - yactHoe, r — octaTtok: 0 <r<m
.HIO6OC YHUCJIO MOKHO IIPCACTABUTL B BUJIC:
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. JlecaiTHUHBIE YHCJIA
Craumaprsii 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

> pajiyc
HAMETD
xopna
ayra N
JIIHHA OKPYAKHOCTH: [=m-d=27-R
Ilnomans Kpyra: SZ.?I-RZ
11. Apoou
Cnosxenne a ¢ a-d+c-b
b d b-d
Bprauranne g ¢ aq-d—c-b
b d b-d
VYMHOKEHHNE (g ¢ c
bd bd
Henenne ac _ad_ad
bd bc

O0nacTp onpeaeIeHHA:

MHO3KeCTBO 3Ha4YSHHI:
Kopnu dyHximm:

Kp HTHYECKHE TOUKH

HpOMe}I{yTKH BO3pacTaHHA:

TIpomexyTKH yObIBAHHA:

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

f(x) =0=>xe {xlsxlsxhx4}

x b, d}; x=c
xela.b|ule.d]

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

48 | = Jac |

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

14 KBagpat

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

-

S

a d

7
o
e
rd

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

PR

¥
¥ A
a=0
a0 D=0
D=0
+ A
* a=i
D=
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16.KBaapaTHoe YpaBHEeHHE
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
iy d Y-y, _ X-x,
/ - )i(B Xlg X -}‘B _-}:‘ﬂ XB _.x"il
IIycts  y1=kix+ bs / / . v=I
ny:z=kx+b..
Tozoa:
yl‘ ‘.}’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.MOIIV.JIL: YPABHCHUA U HEPABCHCTBA
Q) |f@)|=k (k>0)> f(x)=1k

L »)|f)|=0= fx)=0
)=k k>0)>xeD
f(o)|= @ e f)=0
| @) =-f@) e fx=<0
3. [l a0 = k= [+ dr o =k savena: s =)= v+ =k

4 f@|=ls)| = FF@=g" )= (f@) - g0) - (f() +g() =0
5070 <k = A<k = (F@-k)-(Fo+k)<o0

22.Moayab
Onpepnenenne DopmMyasl
o [x[ 20 o [x-y| = [x] - [yl
ey =0 o | l=]xl x -yl =lxl -yl
‘x‘: o |-x|=|x o|x -y =|x|- |y
—x,eciu x <0
o x| >x o lx:pl =[xl [yl

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

23.HepaBeHcTBAa
Onpenenenus:
HepaBeHCTBOM Ha3bIBACTCA BBIPAXKCHUEC BHUOA:
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, OMCAHHON OKOJIO TPEYTOIbHHUKA, JICKHUT HA IEPECEYCHUN CEPEIMHHBIX
TEPHEHIUKYJIAPOB K €r0 TPEM CTOPOHAM.

% LleHTp OKPY’KHOCTH, OMHMCAHHON OKOJIO MPSAMOYTOIEHOTO TPEYTOJIBHUKA, JIEKUT Ha CEPETHHE
TUIIOTEHY3bI.

% OKOJIO Tpamel{y MOKHO OMMCATh OKPY/KHOCTb TOJIBKO TOTJIa, KOT/Ia Tparemus
paBHOOOYHAS.

% Bciu oKpyXKHOCTb ONKCaHa OKOJIO HPOU3BOJILHOTO YETHIPEXYTOIbHHUKA, TOT/IA MONAPHbIE
CYMMBI IPOTUBOJIEKAIIMX YTIIOB PABHBI MEXKILY cO00l: &+ =@ +¥

25.Ilepuoanyeckasi 1podhL

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

26.Ilaomaas TPEevroJabLHUKA

——ﬂh S=\/p(p-alp-blp-c

Y NPAY:

S:—absmv S= abc S=p-r
2 4R

27.1IpaBUJIbHBLIH 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 COBITAJIAIOT.

180°

n

1 1, . 360°
[110ma e TPaBHILHOTO /7—yTOJBHHKA: SnZEPnr; S”:ER -n-sin

v" CTOpOHa MPAaBHUIBHOIO #7—yTOIbHEKA: (1, —2RSIn

n
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28.IIpeoopazoBanue rpaduka GyHKIUN

¥ ¥ ¥
¥ =flx)+b

v =fix+a) ¥ %ﬂx)

y=-fix)

v=1/rc0 /

29.I1pon3BOJIbHBLIA BLINYKJILIH MHOTOYI0JbLHHK
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(_z«@ 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.PaccTosinne Mesxkay TOUKAMHU
PaccrostHIe MeKITy TOUKaMIL AB‘=\/(JCB —x )+, -y,

Koopamuater Bektopa: AB=(x, =X}V, — V)

x4{+x3 y =y‘{+yB
C
2

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

T. C - cepenuna otpeska AB: X, =
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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 HCXOIHOE 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: ymenbmiioch Ha 10%.
W3mMeHeHre BEJMYNHBI.

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

32.IIpsAMOVIoJbHBIA TPEYIroJdbHUK

a, —APoeRHUA Kamemada

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

(=]

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

++ LIeHTp ONHCAHHOH OKPY:KHOCTH TeXKHT Ha CepeIHHe THIIOTCHY3EL
a+b-c

rR=S
2

%+ PagHycH OKPYKHOCTEH: r =

a-b
%+ BEIcOTa, OIyIIeHHAS HA THIIOTEHY3Y: h = ya, - b, = : [—j =—

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

1
¢ YTrubl, IpU OCHOBAHHUHU TPEYTOJIbHHUKA, PABHBI
¢ BeicoTa, npoBeeHHAas U3 BEPILUHEIL, SBISIETCS OMCCEKTPHCON U MEAHAHOM.



vk.com/examino

examino.ru — noaroTtoBKa K EM n N’MA: wnapranku, nocobusa, HOBOCTH, COBETDI

34.PaBHOCHJIBHBIE YPABHCHUA

HcxomHoe PaBHOCHIRHOE
VpaBHEHHE ypapHEHHE (CHCTEMA)
J(x)=g(x) o J)+C=g(x)+C
B F()=0
J(x) g(x)=0 L‘r(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 KOTOPOTO BCE CTOPOHBI PaBHBI.

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

RS

% LleHTpBI ONIMCAaHHOM U BIMCAHHON OKPYXKHOCTEHN COBIAAAOT.

* Panuychl OKpyKHOCTEH: ,—za‘/é- R:ﬁ

a3

6 3
% Ilmomagp S=— """
4

*,

0

36.PoMO

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

v' TIiomans: S:ldl -d2
2

37.CrajasipHOe MPON3BEICHUE BEKTOPOB

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

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

= —
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38.CpenHee apudmMernuyeckoe, reOMeTPHUYCCKOe
a,+a,+a,+..+a,

n

Cpennee reoMeTpu4ecKoe: Ka,-a,-...-a,

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

1

o  CpeaHsisi IMHYA apaslIeNbHa TPETheil CTOpOHe 1 paBHa eé mososune: N, =—D

Cpennee apudmMeTnIecKoe:

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

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
3Ha4deHHT
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 ﬁ -
ctgx | - 3 I f 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 c

—=——=—=2R
sing sin f siny

44 Tpaneuusi

YeTbIpEXYToNbHUK, Y KOTOPOTO JIBE CTOPOHBI IApaJUICIIbHBL, a IPYTHUE HE NAapaJlICIIbHbI,
Ha3bIBAETCS TPAIICLIUEH.

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

/&Bnymeﬂﬂne 0IHOCTOp OHHHE
X_\‘ EEpTHKANEHEIE
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46.(I)ODMVJ'II>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’:i/«\i‘

48. DYHKIUA MOAVJIb

v

y=lx]
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49.Xopaa
Xopoa — 0Tpe30K, COETUHSIONINI 1BE TOUKU OKPYKHOCTH.
% JlmameTtp, Aensmuii XopLy Nomnoiam, NepreHIuKyJIspeH Xopae.
B oKpy»HOCTH paBHBIE XOp/bl PABHOYAAJIECHBI OT LIEHTPA OKPYKHOCTH.

OTpesku nepecekarommxcs Xop/ CBA3aHbl PABEHCTBOM:
|40 |- |MB| = |CM |- |MD|

X

X

BHUCAHHBLE Yaabl

YEHMPaTbHbLLL
yeon






