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TEOPETHYECKHH KYPC |

I. Yncaa v BHIpaXKeHHS

1. BuipaxeHnnsi, npeo6pa3oBaHHsl BLIPAXKeHH

Yuc10BEIE BLIDOXKEHHS COCTABIAIOTCA U3 YHKCEN C MCIIONb30Ba-
HHEM 3HAKOB ACHCTBHH (« + », « — », «'», «») H ckobok. Hampu-
Mep, 32:4;21 -3 +5;3-(2: 0,2 —4) — 4nciioBbIE BRIpAKEHHS.

3HaYeHHEM YHCIIOBOrO BHIPKEHMS HA3BLIBAETCS YHCIIO, NOIY-
YalouIeecs B pe3y/bTaTe BRIIOIHEHUS BCeX ICHCTBHH B 3TOM 4M-
CJIOBOM BEIpakeHHH. Hanpumep, 3HaY€HHA YHCIIOBBIX BBIPAXEHHIA,
[IPHBE/ICHHEIX BEINIC, PABHBI COOTBETCTBEHHO §; 68 1 18.

Bripaxenne, B KOTOPOM BCTpeYaercsi IE/I€HHE HAa Hynlb, HE
HMEET YHCIIOBOTO 3HAYEHUSA, TaK KaK HAa HYIIb JEIHTH HENb3s. ['o-
BOPAT, YTO TAKHE BHIPAXKCHHA HE HMEKOT CMEICIIA.

BripaxeHnue, coiepxkaiuee HEKOTOPEIE NEPEMEHHBIE BEIHYH-
HBI, Ha3bIBA€TCA BHIPAKEHHEM C TIEPEMEHHBIMH (HampHMep,
10¢; 20a + 10b; 3c:du 1.1.).

3Ha4yeHHe BHIPAXKEHUA C IEPEMEHHBIMHE IIPH JAHHBIX 3HAYCHH-
AX MEPEMCHHBIX — 3TO 3HAYECHHE YHCIIOBOIO BRIPAXKEHHS, KOTOpOe
TIOTYYUTCS, €CIIH B BHIPAKEHHE C HEPEMEHHBIMH BMECTO KaXHOM
[IEPEMEHHOM MOJICTaBUTh JAHHOE €€ 3HAUCHME.

Hanpumep, 3Hauenne Boipaxenus 20t + 105 opu £ = 0,1, 5= 0,2
pasHo 20-0,1 + 10 - 0,2 = 2 + 2 = 4; 3Ha4eHHe BRIpaxeHHus 3c:d
mpuc=1;d=3 paBuo (3-1):3=1.

Hns npeobpa3oBaHHA BHIPOKEHHH IPUMEHSIOTCS OCHOBHBIE
CBOMCTBA CIIOXKEHHA U YMHOXEHHA YHCETL:

1) ans mo6rix 4ncen a u b BepHs! paBeHcTBa a + b = b + g,
ab = ba (nepeMecTHTENIBHOE CBOMCTBO);

2) s mobbIx uHcen a, b ¥ ¢ BepHEI paBeHcTBa (a + b) + ¢ =
=a+ (b + ¢), (ab)c = a(bc) (coueTaTenbHOE CBOHCTBO);
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3) ans mo6eix 4mcen a, b U ¢ BepHO paBeHcTBO a(b + ¢) =
= ab + ac (pacnpeieTENLHOE CBOHCTBO).

JiBa BhIpaKeHHS HA3bIBAIOTCHA TOXICCTBEHHO PABHHIMM, €CIH
MX 3HAUYEHHS PaBHBI IPH MOGHIX 3HAYCHHAX NIEPEMEHHBIX.

ToXIEeCTBO — 3TO PAaBEHCTBO, BEPHOE MPH MOOBIX 3HAYEHHAX
NEPEMEHHBIX.

ToxnecTBeHHOe NpeoGpa3oBaHKe BRIPAKEHHA — 3TO 3aMCHA
BHIPQXXEHHS APYTHM, TOXJIECTBEHHO PABHBIM EMY, BEIDAXKCHHEM.

PaccMOTpHM HECKOIBKO ITPHMEPOB.

Ipumep 1. Haiiure 3nauenue soipaxenns (3:(0,2-0,1) +4) - 5.

Pewenue: 1) 0,2-0,1 =0,1;
2) 3:0,1 =30;

3)30 +4 =34,
4)34-5=170.

Omeem: 170.

Hpumep 2. Halinure 3HaUeHUE BRIPAXKCHHS
Cmx+3n)-ympux=1;,y=2;m=0,5;n=0,3.

Pewenue: IlonctaBuM 3Ha4eHHA IEPEMEHHBIX B BLIDAXCHHE!
Cmx+3n)-y=2-05-1+3-0,3)-2=(1+0,9)-2=
=19-2=38.

Omeem: 3,8.

Ipumep 3. Boraucnnte 3HaYEHHE BRIPAKCHHA
11,2-3,1-11,2- 1,1 + 22,4 - (-0,5).

Pewenue: 11,2-3,1 -11,2- 1,1 +22,4 - (-0,5) =
=112-G,1-1,)-112=11,2-2-112=112- 2-1)=11,2.

Omeem: 11,2.

Ipumep 4. YpocTure BRIpaXKECHHE
Bx-2y-2)—-(x—y)—4+2u+y+1.



Pewenue: 3x -2y -2)—(x—y)—-4+2x+y+1=
=3x-2y-2-x+y-4+2x+y+1=
=Gx-x+2)-y-y-y)-Q+4-1)=4-5.
Omsem: 4x — 5.

2. CreneHb ¢ HATYpaJbHBIM NOKA3aTelleM, ee CBOMCTBA.

CreneHbI0 HEKOTOPOrO YHCIIA d ¢ HATyPAILHBIM IOKA3aTeIeM
n (n>1) Ha3bIBaeTCA BRIpOXKEHHE A" =g d ... d.
n pa3
a'=a. Ilpn a#0 cunrator a’ = 1.
Hanpumep,
5=5-5-5=125;(-2)"=(-2)" 2 2)-(-2)=16urn.

CaoiicTBa CTENEHH C HATYPAJIHHBIM [IOKA3aTENEM:

1) mna moboro nonoxUTENEHOro uncna a: a>0; 0" = 0.

2) N4 OTPHIATEIBHOrO YHCHa a: a >0, €CIIM 1 — 9ETHOE YHCHO
H a"<0, eclH # — HE4ETHOE YHCIIO;

3) a? 20 gns moGoro 4Kcna a;

4) nns mo6oro 4rcna a ¥ JMoOBIX HaTypaIBHBIX YHCEN M U 7:

mn__ m+n

aa=a"""

5) ans ;moboro uucna a # 0 M MOOBIX HATYPANBHBIX YHCEN M
HnTakux, grom>n aa' =a" "
6) m1st moOBIX yKcen a ¥ b 1 MOOOro HATYPAIBLHOIO YHCIA 7:

n ngn
(ab)'=d"b",
7) nns mo0oro Ynucna g U JHOOBIX HATYPATILHBIX YHCEN M U H:

n
(am) =am
PaccMOTpHM HECKONBKO TIPHMEPOB:

Ipumep 1. Haitaure 3nauenue Beipaxenns: (-2)° - 3% + 162
Pewenue: BHaanIe BBIINTOJIHAM BO3BCOCHHA B CTCIICHD:
(2P=(2)(2)-(-2)=-8;3*=3:3=9;16°= 16 - 16 =256.
Teneps HaliieM 3Ha4YeHHE BRIPAKCHUA:

(<2 - 3%+ 16> =(-8) - 9+ 256 =256 — 72 = 184.

Omegem: 184,



2.3 1.2
IIpumep 2. YnpocTute BRIpaOXeHHE 2x° - X° — X' X"
Pewenue: Hom,3yxc5 cBoiicTBaMH 4) H 5), HMeEeEM:
pICINE S SRS S5 N B S N B )

Omeem: x°.
Iipumep 3. YOpocTHTe BHPaXKEHHE ((x2 y)3 )4 .

Pewenue: Tlomp3yacs cBoiicrBamu 6) u 7), nMeem:
((29)) = (9 = (i) = ()7 -y =2yt = ity

Omeem: x24y'2.

3. OgnowieHbl, MHOTOYJICHBI

OIHOYICHOM Ha3bIBacTCA BEIPAXCHME, ABIAIOMIeec IPOH3BE-
JEHHEM 4YHCETl, IEPEMEHHBIX H X CTEHEHEH.

Hanprmep, Bepaxkerus 2a°h, 2x° - (—4)’y2%, — 5x* — omsowneHs..

CraHpapTHEBIH BUJ OXHOYIEHA ~ 3T IPOU3BEACHHUE YUCIOBOTO
MHOXHTENA, KOTOPBIH CTOMT Ha IEPBOM MeECTe, U CTemeHeil pas-
JHUYHBIX IEPEMEHHBIX.

Hanpumep, cTaHIapTHEIM BHIOM OJHOWIEHA (—2)3x4y - (-3) sBs-
ercs 24x2y.

Koadduument onHowrena — 310 YHCIOBOH MHOXHTEIb 3TOTO
OJ(HOWIECHA, 3aIIMCAHHOTO B CTAHAAPTHOM BHJE.

CTeneHb OHOWIEHA — 3TO CYMMa IOKa3aTeneil creneneii Bcex
ero nepeMeHHbIX. Ecin oHOUWIEH ABIIsETCA YMCIOM (HE CONCPIKHT
TIEPEMEHHBIX ), TO €F0 CTENEHb CYUTAIOT PABHOM HYIIIO.

MHuorouneH — 3T0 BHIpakeHHE, ABIAIOMICECS CYMMOH OIHO-
YJIEHOB (€CTTH MHOTOWIEH COCTOUT M3 JBYX “WICHOB, €T0 HA3KIBAIOT
JBYWIEHOM; €CIIH M3 TPEX — TPEXWICHOM).

CranpapTHBIi BHA MHOTOWIEHa — 3TO CyMMa OIHOWIEHOB
cTaHOapTHOrO BHAA 0e3 mogo0HBIX ciuaraeMmuix. HauGonbmas us
CTEIlCHEH OMHOYICHOB, BXOAAIIMX B MHOTOWIEH CTaHIapTHOrO
BHJIa, HA3BIBACTCA CTENEHBIO 3TOr0 MHOTOWICHA.



CreneHp0 NPOM3BOIBHOIO MHOTOWIEHA HA3LIBACTCA CTEIIEHB
MHOTOWIEHA CTaHAAPTHOrO BHJA, TOXAECTBEHHO PABHOTO MCXOJ-
HOMY MHOTOWIEHY. ’

Jlnst Toro, 970681 YMHOXKHTE OXHOWIEH HA MHOTOWICH, HYXHO
YMHOXHTE 3TOT OJHOWIEH Ha KKIBIH WIEH MHOrOWICHa H CJIO-
XHTH NOJNYIECHHBIC IPOU3BEACHHUA.

Hna Toro, 4ro6bl yMHOXHTb MHOTOWICH Ha MHOIOYIEH,
HY)XKHO KaX/bIH 4JICH IIEPBOrO MHOTOWIEHA YMHOXHTh Ha KaX-
AbIH 97IeH BTOPOrO MHOTOWICHA U CIIOXKHTH IMOIYYCHHbIE IIPOU3-
BEJICHUA.

Pa3noxuTes MHOrOWIEH HA MHOXHTEIH O3HAYacT HPEACTABHUTD
3TOT MHOTOYICH B BH/C NPOM3BCACHUA ABYX WIH HECKOJIBKHX
MHOTOWICHOB.

DopMyIEI COKPAIIEHHOTO YMHOXKEHHS:

1) (axb)’ =a* +2ab+b*;

2) (atb)’ =a® +3ab+3ab* £ b*;

3)a’ - b= (a-b)a+b);

4) @ +b* = (a+b)(d’ Tab+b?).

PaccMOTpUM HECKOIBKO IPUMEPOB.
Tpumep 1. Tpuseaute ogHowneH 2a° - (<3)*6° - a - a(=2)b x
CTaHJApTHOMY BU/Y, HA30BHTE €r0 KO3(DHIIUEHT U CTENCHE.

Pewenue:

288 (3 b a-(2) b=2-9-(-2)a"-a-b>- b=-36a"b".

Koadduument mannoro ogHouwiena pasen (—36), a ero cre-
IIEHb paBHa 4.

Omeem: — 36a’b"; - 36; 4.

Hpamep 2. Vupoctute Boipakerne 2x(x — 3)° — (x — 1)(2x* + 2).

Pewenue: 2x(x — 3 — (x - 1)(2x* + 2) =

=2x(x* - 6x + 9) — (2¢° + 2x — 2x* = 2) = 2x° — 12x% + 18x —

—2¢ + 2% —2x+2=16x+2 - 10>

Omeem: 16x + 2 — 10x°.
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IIpumep 3. PaznoxuTre Ha MEOXKUTEHM MHOTOWIEH
x - 8y2 +2x2y+ 4xy2+ 8y — 5x.

Pewenue: x3—8y2+2.x2y+4xy2+ 8y —5x=

=(x— 2y)(x2+2xy+4)+2y(x2+2xy+4) 5x=
=(x- 2y+2y)(x +2xy+4)—5x= x(x* +2xy+4 5)=
—x(x +2xy—1).

Omeem: x(x2 +2xy—1).

4. PannonajabHbIe Apo6H H HX CBOHCTBA.

Lensie BEIpaXXeHN — 3TO BBIPAXXEHHS, COCTABICHHEIC H3 JHCEN

U HEPEMEHHBIX C HCIONB30BaHHEM JCHCTBHI CIIOKEHHS, BHIYHTA-
Mg, YMHOXKEBHS H AENCHUA Ha YHCIIO, OTIIMYHOE OT HYJA.

JpoGHrie BRIpaXKeHHUS JOMYCKAIOT TAlOKE JEICHHE Ha BRIpaXe-
HHE C IICPEMEHHBIMH.

Lleanie ¥ apoOHBIE BRIpaXKEHMS HA3BIBAIOT PAlMOHATEHBIMH
BBIPAXEHHAMH.

JornycTiuMble 3Ha9eHHA IIEPEMEHHBIX — 3TO T€ 3HAYCHUSA epe-
MEHHEIX, IPH KOTOPHIX BBIPaXXEHHE UMEET CMBICIL.

PauvonansHas apo6s — 3T0 ApoOb, YHCIMTENIEM H 3HaMEHaTe-
JIEM KOTOPOM SBJIAIOTCH MHOTOWIEHEI.

OCHOBHOE CBOHCTBO IpobH: eclM YMCIMTENb W 3HAMEHATEeNb
HEKOTOPOH PAalMOHAILHOM IPOGH YMHOXHTb HA OIHMH H TOT XK€
MHOTOWICH, HE paBHBIH TOXAECTBEHHO HYIIO, TO MONYIHTCHA
poGb, paBHasA HCXOTHOM.

ToXxIecTBO — 3TO paBEeHCTBO, KOTOPOE BEPHO IPH BCEX JOMYyC-
THMBIX 3HAYCHHAX NEPEMECHHBIX, BXOIIIUX B 3TO PABCHCTBO.

CoficTBa 1eHCTBHI C palHOHANLHBIMH APOOAMH:

Ecimm a, b, ¢ — MHOrOWIeHH!, IPHYEM MHOTOWICH ¢ HE paBeH
HYJIIO TOKIECTBEHHO, TO BEPHO:

1)3 2=a+b,

C C
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é_a—b

L a
2) ——
c ¢ c
Ecau a, b, ¢, d — MHOTOUREHEI, TpHYeM MHOTOWIEHH b 1 d 10-
’KJIECTBEHHO HE PaBHBI HYTIO, TO BEPHO:
a ¢ ac
3)) - —=

bd bd’

4) (%) =%:—.

Ecmu a, b, ¢, d — MHOTOWIEHE!, IpHYeM MHOTOWICHE! b, ¢ M d
TOX/JISCTBEHHO HE PaBHBI HYIIIO, TO BEPHO:
5) a c _ad
b d bc
PaccMOTpUM HECKOJIBKO PUMEPOB:

2 _ 2 _
Hpumep 1. Cokparure apode ro2yeyi-l .

x—y+1
Pewenue:
¥ =2xp+y* -1 (x—yp) -1 (x—y-D(x-y+1)
x—y+l1 x—-y+l1 x—y+l1
=x-y-1
Omgem: x —y — 1.
2x? -5 45

n 2.V aXKEHHE - .
pHMep NIPOCTHTE BHIPAXEHH =5y G5y

2x1-5 45 2(x*-25)
-5 @-5 (-5
O 2(x=5)(x+5) _ 2x+10
T (x=5)x*+5x+25) x*+5x+25

Pewenue:

2x+10

Omeem: —— .
x> +5x+25

12



3a? 347 J a* - b?

II .y - : .
pEMep 3. YIIpOCTHTE BHIpAXKEHHE (a b atb) Harby

. ( 362 34 J a’-b
Pewenue: - . =
a-b a+b) 4(a+b)
_3a*(a+b)-3b*(a-b) a*-b*> 3a’+3a’b-3ab® -3b°
B a? - b? Ma+ by 4(a+b)y B
_3(a’-b*)+3ab(a—-b) 3(a-b)a®+ab+b*)+3abla-b)
- 4(a+b) - 4(a +b) -
_ 3(a—b)(a* +2ab+b?) =§a—ib.
" 4(a+b)y? 4" 3

Omeem: éa —ib .
4 4

- -3
lpumep 4. BemonauTe fenenue: ¥ =3x

2y* 4y
x2—3x‘x—3_x(x—3)-4y_gzc_

2y 4y 2y*(x-3) oy

Pewenue:

2
Omeem: =2 .
y

5. KsanparHbie KopHH.

Harypanensie uncna — 310 yncna 1, 2, 3, 4, ..., KOTopsIe ynoT-
pebisaroTca npu cuere. MHOXECTBO HATYpaIbHBIX ywcel 06o3Ha-
qaerca N .

Llemsie unCcNa — 3TO HAaTypabHBIE YHCIIA, HPOTHBOMONOXKHEIE
MM 4YHMCJIA ¥ yMcno Hyms (..., - 4,-3,-2,-1,0, 1, 2, 3, 4, ..).
MHO0XeCTBO HEMbIX YHcen 00o3HaYaercsd Z .

PaimmonameHbie gucna — 1o ueasle W ApoGHble yKucaa. MHo-
JKECTBO PalOHAIBHEIX YHcel 0003HauaeTca Q.

13



Bcesikoe palMOHaIBHOE YHCHO MOXET OBITh MPEACTaBICHO B

m
BuHAE apobn —, tme meZ, meQ («e» — 3HAK MPHHAIJIENKHO-
n

CTH HEKOTOPOMY MHO)KCCTBy).

Bceskoe palHOHAIBHOE YHCIO MOXET OBITh IIPEICTaBIEHO B
BUjIe OECKOHEYHOM JECATHYHOHN mepHoAWdecKoi apobu, u obpat-
HO: BCsKas OeCKOHEeYHas AecATHYHas MEepHOANYECKas ApoOb ecTh
HEKOTOPOE PalMOHATBHOE YUCIIO.

OnHaxko paumMoOHaNbHBIE YHCIa — He Bce umcna. Hampumep,
9HCNO0, KBaApaT KOTOPOro paseH 2 (JUIMHA AHAarOHAIH KBaJpaTa co
cTOpoHO# 1) He ABNIACTCA PALTHOHAIILHEIM.

BbeckoHeYHBIEe NleCATHYHBIE HENEepeoJuYeckue ApoOH Ha3hIBa-
IOT HPPaIHOHAILHBIMH YHCIIAMH,

HeACTBUTEBHBIE YHCIIa —~ 9TO PALMOHAIBHBIE H HPPALHOHAIb-
HEIE 9ncia. MHOXeCTBO AeCTBHUTENBHBIX uncesl 0003HadaoT R .

KBazpaTHbli KOpeHs M3 YHMC/I2 @ — 3TO YHCIIO, KBaJpaT KOTO-
poro paBeH a. Hanpumep, 4 u — 4 — kBaapaTHEIe KOpHH H3 16,
Tk 4 =(4Y’=16

ApHpMeTryeckHii KBaZpaTHBIH KOPEHb M3 4HCJIa d — 3TO He-
OTPULATEILHOE YHCIIO, KBaIPAT KOTOPOT'O PAaBEH d.

ApudmMeTHUecKHil KBaapaTHEIH KOPEHb U3 YMciIa @ 0Do3Hava-
or va.

Hanpumep, \/53=5, TK 520 u5° = 25; \/6=0, TK. 020
n 0’ =0.

To ecTs, \/;=b,CCJIIrI b>0ub’=a.

Tak kak kBagpaT 106010 YKCHa — HEOTPHLATEIBLHOE YHCIIO, TO

nipu a<0 BrIpaXkeHHE Ja ue nmeer CMBICJIa
B 3aBHCHMOCTH OT g ypaBHCHHE t=a
1) He nmeet kopHei npu a<0;
2) uMeeT eAMHCTBEHHBIN KOPEHb, paBHBIH HYIIO, 1TpH a = 0;
3) MMeeT IBa KODHA X, =—Va H X, = —~Ja npu a > ().
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CaoiicTBa apupMeTHIECKOr0 KBaPaTHOTO KOPHA:
) Ecm a>0 u b20, 710 Jab =a Vb

2)Ecmi a20 u b>0, 10 JEQ[Z;
b b

3) Ilpu mo6BIX 3HAYEHUSX @ BEPHO PABEHCTBO a? = |a| .
PaccMOTpHM HECKONBKO MPUMEPOB.

Ilpumep 1. Haiigure 3HaYeHre BHIPAKCHHA

(36 /801 - 0,08 5] .

Pewene: (36 /0,01 - /0,04 -/25)" =(6-0,1-0,2-5) =
=(-0,4)* = 0,16.
Omeem: 0,16.

IIpumep 2. Penmre ypaBHenue x? =3? ++/256 .

Pewenue: x* =9 + 16 = 25;
x= iﬁ§ =415,

Omesem: £5 .

Ipumep 3. Haiinure 3naveHue Brpaxenus +32-18-81.

Pewenue: 321881 =+/16-2-18-81 =16 - /36 - /81 =
=4-6-9=216.

Omeem: 216.

IIpumep 4. Haiinure 3Ha4ueHHe BRIPOKECHHA % .

15



16

\/8-36 \/2-4-36 \F-as J4-36
Pewenue: = = = =

18 2.9 9 Jo
= V436 _g_'g_4
3 3 '
Omeem: 4.

IIpumep S. YpocTuTe BhIpaXKeHHE

(\/%_x+x+5\/§}:(x2+10\/§x+74).
5

2 _
x* =7 )

\/—7§—X+x+5\/_=

X —

=- x=V75 ix+5V3=x 53—

Pewenue: 1)

(+75) (r+¥75) RN

_(x+5\/§)~ -1 X’ +10/3x + 74
x+5\/§ x+5\/§ '

X2 +10\V3x+74 1
TN (X +10V3x + 74) = - :
x+5V3 ( ) x+5V3

2)
Omeem:

1
x+5\/§.

6. Crenenb ¢ IeJIbIM IIOKA3aTeJIEM U ee CBOMicTBA.

Eciu a #0 u n— genoe oTpunaTeabHoe YUCIO, TO a” =

Bripaxenne 0" npu ne Z, n <0 He HMeET CMBICTA.

1 1 (17 1 1

-2 —_— —_ _— = = .

Hanpumep, 3 =3 9,( :J 1 9
9

an"’



CBOJNCTBA CTETICHH C LIEJIBIM NTOKa3aTeNeM:
Hns Beex a # 0u moObIX m, n € Z BepHBI PaBEHCTBA:

1) am-a" =a™";

2)a":a"=a"";

3) (a"' )" =a™.

Hnascex a#0, b+ 0 umodoro n € Z BepHbI paBeHCTRA
4) (aby'=a"b;

a) "
L] =2,
b b"
CraHpapTHBIA By yKcha b — 3TO €ro 3amuch B BHAe a « 107,

rae 1<a <10, neZ. Yucno n Ha3bIBaeTCs MOPSAKOM YHCHa b.

PaccMOTpUM HECKOJIBbKO MPHMEPOB.
HMpumep 1. Bbrunciute (5-10% +67-36-20" )2 .
Pewenue:

(5-102+6~1-36—2o1)2=(5-1i+1-36-i) -

"

=(l+6—ij =6 =36.
20

20
Omeem: 36.
2 2 (a - b)
Tpumep 2. Yrpocrhte Bhipaxenue (a —b )—b )
a
Pewenue: (a‘2 - b‘z) : (a=b) = (L - i} ab =
ab a’> b ) (a-b)
b -a _ab _ (a-b)a+b) ab _ a+b
a’h> a-b (ab)? a-b ab
Omeem: 2% b .
ab .
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Hpumep 3. [Ipeacrasere ynciao 36782 B cTaHIapTHOM BHAE H
Ha30BHTE €0 MOPAIOK.

Pewenue: 36782 = 3678,2 - 10 = 367,82 - 10> = 36,782 - 10°> =
3,6782 - 10*. Iopsanok uncna paseH 4.

Omeem: 3,6782 - 10*; nopsanox 4.

7. KopeHb n-ii cTenens, cTeneHb ¢ paltHOHAJILHLIM
noKa3saTejeM H HX CBOHCTBA.

Yucno, n-s CTENEHb KOTOPOTO paBHa g, Ha3hIBACTCA KOPHEM 71-
it crenenu u3 uucia a (n € N) u obo3HagaeTcs a.

HeoTpuuartensHoe 4uCio, #-9 CTENEHb KOTOPOrO paBHa HEOT-
PHIATEILHOMY YHCITY g, Ha3BIBAeTCA apiu(METHUECKHM KOPHEM n-i
CTENEHH U3 YHUCa g.

CsoiicTBa apH(METHIECKOTO KOPHS #-H CTEIICHH:

DEcm a=0, b20, 10 2fab="a b ;
2)Ecmn a >0, >0, TO ng[ﬁ;
b b

3)Ecmm n,keN, a>0,10 \"/§/_="\"[c;;
4)Ecm nkeNwuaz0,10 ¥a™ =fam .

m
n m

Ecma>0, meZ,neN, 10 a” =Va
m

Ecmu mne N, To 0" =0.

CBoi#iCTBa CTENMEHH C PalMOHANBHBIM ITIOKA3aTENEM:
I moboro a>0up, geQ:

Ddd=d""

Dd:al=d1

3) (a?)" =am.
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Jos mobsix a>0, b>0u peQ:
4) (abyY =d" - I

5) (%) =Z—:-.

PaccMOTPHM HECKOJIBKO NPHMEPOB.

Ilpumep 1. Hafinure 3uageHue BEIpaKEHHAS

\3/8-0,001-5—22.
32

Pewenue:
243 243 3
3/8-0,001 - 5]— =3/8-3/0,001 - ——=—=2-0,1-==0,3.
32 ¥ 32 2
Omeem: 0,3.

TIpumep 2. YIpocTHTE BBIpaXEHHE
((a-o,4b0,2 )5 . azb)% .

1
Peuienue: ((a4”“b°’2 )5 -azb)3 = ((a4”4 )5 ~(a°’2 )5 ~azb)3 =

-#)

win

[ e
W —

=(a? -b-a’h)

2
Omeem: b3 .

=b3.

8. TpuronoMerpHyecKHe BhIpaXKeHHn
H TPHrOHOMETpHUYecKHe (POPMYJILI

OtmeTuM Ha koopauHaTHO#H ocu Ox chpasa oT Touku O TOUKy
A ¥ IOCTPOMM OKPYXXHOCTB ¢ LIEHTPOM B Touke O U paguycom OA4
(TaKk Ha3BIBAEMBIM HAYAILHBEIM PaHyCOM).
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Yi

xXy

IlycTs mpH mOBOpPOTE HAa Yrojll O ITIPOTHB 4YacOBOH CTPEJIKH
HavaIbHEIA pamgnyc O4 nepexomut B paguyc OB.

Toraa:

CHHYCOM yIiia @ Ha3bBAeTCA OTHOLIEHHE OPAMHATHI TOUKH B
K JUIHHE paguyca.

Kocumycom yriia a@ Ha3piBaeTCs OTHOINEHHE aOCIHCCHI TOYKH B
K JUIMHE pajxyca.

TaHreHcoM yriia @ HashIBaeTCA OTHOLICHHE OPAMHATHI TOYKH B
K ee abcmucce.

KoraHreHcoM yriia ¢ Ha3sBaeTCHd OTHOIICHHE aOCIHCCH TOY-
KH B K ee opauHare.

Ecnu koopAHHATEI TOYKH B paBHEI X H y, TO:

. y x y x
sino==; cosaL=—; tgoL=—; ctga =—.
R R x

HpuBeaeM TabauIy 3HAYSHHI TPUTOHOMETPHYECKHX (QyHKIMHA
HEKOTOpBIX yIJioB (TIPOYepK cleaH, KOTaa BHIPAKEHHE HE HMMEET
CMBICHA):

o o 0° - 30° 45° 60° 90°
. 1 V2 NE)
sina 0 - —_— —_— 1
2 2 2
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o 0° 30° 45° 60° 90°
3 2 1
cosa 1 — e - 0
2 2 2
tga 0 ? 1 3 -
ctga - NE) 1 i;_ 0

CpoiicTBa cHHYCa, KOCHHYCa, TAHTCHCA H KOTAHT€HCA!

1) Ecnou a-yron I wim Il koopaMHaTHOM 4YeTBEpTH, TO
sino>0;

Ecin a-yron III mwm IV xoopawHaTHOM 4YeTBepTH, TO
sina<0;

Ecmn a-yron I wm IV koopauHarHOH 4YeTBepTH, TO
cosa>0;

Ecm o -yron I wim III xoopauHaTHOH deTBEpTH, TO
cosa<0;

Ecmn o -yron I wm III xoopanuHaTHO# 4eTBepTH, TO tga >0 H
ctga>0;

Ecmu o -yron II mnu IV xoopmiHaTHO# 4eTBepTH, TO tga <0
Hctga<0.

2) CuHyc, TaHTEHC ¥ KOTAHTEHC — HeYeTHble (PYHKIMH, KOCH-
HYC — 9eTHad QYHKIIHS.

3) IIpu u3MeHeHHH yriia Ha LEIOe YKCI0 0GOPOTOB 3HAYCHHSA
TPHTOHOMETPHIECKHX (YHKIHIA HE MEHAIOTCA.

1 paguan — 310 Mepa LEHTPATLHOTO YTiia, KOTOPOMY COOTBET-

CTBYET AJIMHA IYTH, paBHAA JUIHHE PaJHyca OKPYKHOCTH.
T 180°
Cas3b paziHaHoB ¢ rpagycamu: 1°= 130 paxn; 1 pag= .
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OCHOBHEIE TPHIOHOMETPHYCCKHE TOXIACCTBA!

1) sina+cos’a=1;

sino
2) tga = ;
cosa.
cos o
3) ctga=— ;
sina.

4) tga-ctga=1;

5 1+tgla=——;
cos™ a
2
6) 1+ctg’a=—5—.
sm- o
®opMynsl IPUBEACHNA:
n T - 3n 3n -
x T o |Fig|®-a|mt+a|2n o0 2n-o [2n+a
2 2 2
sin x cosQ cosa | sino |{—sina |—cosa |—coso | —sina | sina
cos x sino. | -sina |—cosa [—cosa | —sina. | sina | cosa | cosa
tgx ctga —ctga [ ~tga | tga | ctga |[—ctga | —tga [ tga
tgo —tgo |—ctga | ctgo tga | —tga [—ctga | ctga

ctg x

DOpMyIIBI CII0KEHUA:

cos(a—PB)=cosacosP+sinasinf,

cos(a+P)=cosacosB—sinasinf,

sin(a —B) =sinacosp ~cosasinf,

sin(a + B) = sinacosP + cosasinf,

tgo —tgP
tg(a—B)=——"72"—,
ga-p) 1+tgatgp

te(o+P) =

22
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DopMyIHl ABOHHOTO yria:

sin 2o = 2sino.cosa ,

cos2a =cos’ a—sina =2cos’ o —1=1-2sin’a,
2tga

1-tg’a’

tg2a =

DopMyIEI CYMMEI H Pa3HOCTH TPHUTOHOMETPHYECKHX (YHKIIHI:

>

. . . o+ o-
sma+smB=25mTﬁcos B

2
sino —sinf = ZSina—_ﬁcosE—E,
2 2
cosa + cosf =Zcos-0~L+—Bcos P ,
2 2
cosa —cosP = —ZSm%Esing;—B.

PaccMOTpHM HECKONBKO TIPHMEDOB.
IIpumep 1. Haiinute 3snauenue BepaxeHys

sino +sin20 — cosa — cos 2 mpH o, = 45°,

Pewenue:

V2 o 2

sin45° + sin90° - c0s45° —c0s90° = —+1-—-0=1.
Omegem: 1.
) nY
Ipumep 2. Bruuciure (2 singtg 30° —cos’ w+sin EJ .
2
. 2 . m
Pewenue: (2 sm;tg 30°—cos” m+sin —6—) =

23



IIpumep 3. U3BecTHO, 9TO T< O < 37“14 cosa = —%. Haitnure

3HaY€HHE OCTAJLHBIX TPUTOHOMETPHIECKHX (PYHKITHI yTia o .

3n
Pewenue: Tak xak T<a <?, to o — yroa HI xoopmunar-

HOU YETBEPTH, MOSTOMY sina < 0.

sina = —1-cos’a = — 1__1_=_£;

16 4

wa=te 8 (D)5,

cosa 4

1
ctga = —— = ——.
B ga V15

. J15
Omeem: sing = —T ;

tga=\/B; ctgo =

SIH
(¥,

IIpumep 4. YIpocTHTE BbIpaXCHHE

(sin3 a+cos’a

- —cosa jctga .
l1-sinocosa

sin’ o + cos® a

- —-cosa [ctga =
l-sinacosa

Pewenue: (
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_ [ (sina+ cosa)(sin® a —sinacos a + cos® a)
l1-sinacosa

B ((sin o+ cosa)(l—sina.cosa)

- —cosa j-ctga =
1-sinacosa

. . cosQ
=(sina +coso —cosa)-ctga =sina -

—— =COosqL. .
sina
Omeem: coso .
IIpamep 5. Yopocture BhIpaxeHHe
sin (37“ + a) tg(r - a)cos(n+ a)
sin 2a
L (3m
sin 5 +a [tg(m—a)cos(n+a)
Pewenue: - =
sin 2o
oso-22% cosa
_—cosa-(—tga)-(—cosa)___c sa cosa, ¢ _1
2sinacosa, 2sinacosa 2
Omeem: - 0,5.

IIpamep 6. Boraucnure cos 15° u sin 15°,

1+ cos2a

Pewenue: cos2a=2cos’a—1= cosa = \ ,————2—
. ] 1-cos2a
cos2a =1-2sin*a = sina =J——

2
’ 3
> 1+ —
c0s15° = /l+cc;s30 _ 22 =\/2;\/§

~cosajctga=
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Omeem: \/2;\/5 H \/2;\/5 .

I1. YpaBHeHHS H HEPABEHCTBA

1. YpaBHenus ¢ oqHO#H nepeMeHROMH

VpasueHue ¢ ONHON NEepeMEHHOM — 3TO PaBEHCTBO, COAEpXkKa-
Iiee NEePEMEHHYIO.

KopeHb ypaBHEeHHs — 3TO 3Ha4€HHME IECPEMEHHOH, IPH KOTO-
POM ypaBHEHHE 00paMIacTCA B BEPHOE YHCIIOBOE PaBEHCTBO.

PemnTs ypaBHeHHE O3HAYacT HAWTH BCE €ro KOPHH HWIH KOKa-
3aTh, YTO KOPHEH HET.

PaBHOCHIIbHEIE YPABHEHHS — YPAaBHEHHs C OAHHMH H TEMH Xe
KOPHSMH.

Cnenyronue npeoGpa3oBaHus: IEPEHOC CIATaeMOro K3 OIHOH
9acTH B APYTYI0 C H3MEHCHHEM 3HaKa 3TOr0 CaraeMoro; yMHoO-
JKEHME WIH JeeHne o0enx YacTed ypaBHEHHA Ha OMHO U TO XK€ HE
paBHOE HYJIO YHCIIO MPHBOJAT YPaBHEHHE K PABHOCHIBLHOMY €MY

' YpaBHEHHIO.

JluneliHoe ypaBHEHHE C OJHOH IEPEMEHHOR — 3TO ypaBHEHHE
BHJA ax = b, r1e x — nepeMeHHas, a B b — HEKOTOPEIE YUCIIA.

1) Eciu a = b = 0, TO 3TO ypaBHEHHE HMEET OECKOHEIHO MHO-
IO pEHICHMI;

b
2) Ecin a # 0, TO 3TO ypaBHECHHE HMEET OJIMH KOPEHb: X = —
a
3)Ecmua=0wu b#0, T0 3TO ypaBHEHHE HE HMEET KOPHEH.
PaccMOTPHM HECKOIILKO MPHMEPOB.
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Hpumep 1. Pemure ypaBHeHHe 2x3 - =

2x-1 x+1

2

4x—2—3x—3=2;x;5=2;x—5=1zx=11

Pewenue:

k4

6
Omeem: 17.
Hpumep 2. Pemmvite ypapaenue Sx + 2x+3 = 3x2—1 +4x
Pewenue: 5x + 2x+3 = 3x-1 +4x;
22x+3 1lx-1

4 2
44x +6=44x—4; 6 = 4, T0 ecTH JaHHOE YpaBHCHHE HE HMe-
€T KOpHEH.

Omeem: HeT xopHEN.

2. CacTeMbl JIHHEHHBIX YPaBHeHHIH

JluneiiHoe ypaBHeHMe ¢ JBYMs [IEPEMEHHBIMH — 3TO ypaBHe-
HHE BHJ2 ax + by = ¢, rlie X ¥ y — NIepeMeRHbIe, a, b U ¢ — HEKOTO-
peie qucina. Peuenne ypaBHeHHS C ABYMs NEPEMEHHEIMH (He 00%-
3aTENIbHO JIHHEHHOrO) — 3TO Napa 3HAYeHHH NEPEMEHHBIX, IPH
TIOZICTAHOBKE KOTOPHIX B ypaBHEHHE OHO 0o0pamiaeTcsi B BEpHOE
PaBEHCTBO. .

O6umit BHA CHCTEMB! JIMHEHHBIX YPAaBHEHHii C JByMs nepe-
MEHHRIMH:

ax+by=c,

{&+@=f

Pemenne cucteMbl ypaBHeHmii ¢ OByMs mepeMeHHBIMH (He
00513aTENIBHO JIHHEHHBIX) — 3TO 1apa 3HAYEHMI IIEPEMEHHBIX, IIPH
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NOJICTAHOBKE KOTOPHIX B yPaBHEHHE CHCTEMBI KKIOE M3 HHX 00-
pamaercs B BEpHOE PaBEHCTBO.

AJTOPUTM peIeHUs CHCTEMbI TUHEHHBIX YPABHEHHH C ABYMA
riepeMeHHBIMH METOZIOM HIOACTAHOBKH:

1) BEIpa3suTh U3 KaKOro-HUOY/Ab YPABHCHHSA CHCTEMEI ONHY Ie-
PEMCHHYIO €pE3 APYTYIO,

2) NOACTABUTH B APYTOe ypaBHEHHE CHCTEMBI BMECTO 3TOH Ie-
PEMEHHOI ITOTy4EHHOE BHIPAXECHHE;

3) pemuTh MOSy4EHHOE YPABHEHHE C OXHOM NEPEMEHHOM;

4) HaWTH COOTBETCTBYIOLIEC 3HAUCHHE BTOPOH NEPEMECHHON H
BBITIMCATh PEIICHHE CHCTEMEL

AJITOpHTM pEIueHHs CHCTEMBI IMHCHHBIX YPaBHEHHMI C ABYMS
[IEPEMEHHBIMH METOJIOM CIIOKECHHA:

1) YMHOXMTH MIOWIEHHO yPaBHEHHA CHCTEMBI, IOJ06paB MHO-
JKHTENH TaKuM 06pa3oM, YTOOB KO3QOHIHEHTE IIPH OJHOM U3 1ie-
PEMEHHBIX CTAIIN POTHBOIOIOKHEI,

2) CIOXHTE NOWICHHO JIEBBIC ¥ NPaBhie YaCTH yPAaBHEHMH CHC-
TEMBI;

3) pelmMTE MOMy4EHHOE YPaBHEHHE C OJTHOH MEPEMEHHON;

4) HaliTH COOTBETCTBYIOMICE 3HAYECHHE BTOPOH NEPEMEHHOH H
BBHIIMCAThH PENICHHE CHCTEMEI.

PaccMOTpUM HECKOIBKO IPHMEPOB.

x_Jy
Z_Z=1;
Mpumep 1. Penmre cucTeMy ypaBHeHH#H 42 3
2x-3y=2.
243y

Pewenue: N3 BTOporo ypaBHEHHSA CHCTEMBL: X = >

ToacTaBuM HONyYHBLIEECH BHIPOKCHHE B IIEPBOC ypaBHEHHE
BMECTO X;
2+3y _Y_1. 6+9y—4y =1
4 3 7 12 ’
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Sy+6=12;5y=6; y=g.

2+3. i
Haiigem x: x = _4
: 5 S
Omeem: (2,8; 1,2).
X XY_».
IIpumep 2. Pemmre cucreMy ypaBHenuii {2 4
2x+3y=5.
Pewenue: YMHOXHMB TiepBoe ypapHeHHe Ha (—4), IOTYYHM
-2x+y=-8
cucTeMy
2x+3y=5
3 5-3 5”3'(_%) 29
-y
Orcioma: 4y=-3; y=-=; x= = ==
TR Y= 2 2 g

Omeem: (2, —-%J
8 4

3. Ksanparsble ypaBHenMs

VYpapHeHHe BHAa a’+bx+c= 0, rae x — mepemenHas. a, b, c —
_ HEKOTOpBI® 9HCNa, NPHIEM a # 0, HA3BIBACTCA KBAAPATHEIM YpaB-
HEHHEM.

Ksanparsoe ypasHenue ¢ a = 1 (T0 ecTh ypaBHeHHe BHIa x° +
+ bx + ¢ = 0) Ha3BIBACTCA IIPUBEACHHEIM KBA/IPATHBIM YPABHCHHEM.

Henomisie KBagpaTHele ypaBHEHHA (XOTA Obl OOMH M3 KO3(-
¢uienTOB b WK ¢ paBeH HYIO):

Db=c=0:a’=0.

EnuncTBeHHBIH KOpens x = 0.

2)b=0,c#0:ax*+c=0.
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c
JTO ypaBHEHHE PaBHOCKILHO YPABHEHHIO X =—— .
a

c c .
Ecmn — >0, 10 —— <0 ¥ ypaBHEHHE HE HMECT KOPHEH.
a a

. c
Eciu — <0, 10 ~— >0 ¥ ypaBHCHHE HMEET 2 KOPHI:
a a

c c
X = —— R X, == ——.
a - a

3)b#0,c=0:ax’+ bx=0.
310 ypaBHeHHE PABHOCHILHO YPABHEHUIO x(ax + b)=0.

b
Ono nmeer 2 koprs: X =0 B x, =——.
a

B o0mmieM BuIe KBaJpaTHOE ypPaBHEHHE a’+bx+c=0

2 bt
1) npu D = b” — 4ac > 0 ©MeeT KOPHH x=-bT-lZ;
a

2)upu D= b” — 4ac<0 He UMeeT KOPHEHA.

Bopaxenne D = b* — 4ac Ha3HBAeTCA NUCKPHMHHAHTOM

KBaJpaTHOTO yPaBHEHHA a’ +bx+c=0.

Teopema Buera: Ecnu x| M x; — KOPHH NPHUBEICHHOTO KBaj-

aTHOTO aBHeme2+ x+qg=0,Tox;+X=—p; X1 x2=4.
q

+ X3 =—p,ax; x; =g, TO 3TH YHCA ABIAIOTCA KOPHAMM ypaBHe-

OGparHas teopema Buera: Eciy uncia x; ¥ x; TaKOBEI, 9TO X

Hus x* + px+ g =0.

30

PaccMOTpHM HECKOIIBKO MPHMEPOB.

Ipumep 1. Penmire ypaBHCHHE X —2x-3=0.
Pewenue: D= (2 -4-1-(3)=4+12=16=4

x_—(-z)i\/i;_zﬂ
21 2




xl=%=—l; x2=¥=3.

Omeem: — 1; 3.
Ilpumep 2. Halinure cyMMy KBajgpaToB KOpHEH ypaBHEHHA
X +5x+1=0.

Pewenue: Tlyctb x| U X, — KOPHH JAHHOTO KBaJIPaTHOTO YpaB-
Henus. Torna o Teopeme Bueta x| +x, =—5; x; - x, = 1.
2, 2 _ 2 2 — 2 =
XX =x +2x0x, +x - 2x%, =(x +x,) -2xx, =
=(5-2-1=25-2=23,

Omeem: 23.

IIpumep 3. Pennte ypaBrenue

2x+1 x+1

x-1 _x—2_

Pewenue: 2x+l_x+l =(2x+1)(x—2)—(x+1)(x_1)=
x-1 x-2 x-D(x-2)

_2x2—3x—2—x2+1_ X -3x-1

- X =3x+2 T x2-3x+2°

X =3x-1_.

C=3x+2

X -3x-1=2"—6x+4;
X -3x+5=0
D=9-4-5=-11<0 = ypapHeHHe HE UMEET KOPHEH.

Omeem: HET KOpHEH.

4. HepasencTBa ¢ 0qHOM NepeMeHHOMH H MX CHCTEMBbI
O6mmii crioco6 cpaBHerus Ynce:
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Yucio a Gonbiue uucaa b (a > b), eciu ux pasHOCTb @ — b —
TIOJIOXKHUTENLHOE YHCIIO; YKHCIO @ MEHBIIE YHMCIa b, ecM Ux pas-
HOCTb d — b — OTpHLIATENIEHOE YHCIIO.

CROICTBA YHCIOBBIX HEPABEHCTB!

1)Ecnma> b, 0 b<a;ecnua<b, 10 b> a;

D Ecmma<bub<c,toa<b<c;

NEcma<bu ceR,10a+c<b+c;

4) Ecnu a<b u c>0, 10 ac<bc; ecmi a<b n ¢<0, T0 ac>bc;

5) Ecit a<b u ¢<d, T0 a + c<b + d,

6) Ecau a<b u c¢<d, a, b, ¢, d — noj0XKUTENbHBIEC YHCIA, TO
ac<bd.

PellleHue HEpABEHCTBA C OJHOH NEPEMEHHOM — 3TO 3HAYCHHE
TIEpEMEHHOM, TPH KOTOPOM HEPABEHCTBO 0O0pamiaeTcs B BEPHOC
YHCJIOBOE HEPABEHCTRO.

PemuTh HEpaBeHCTBO ¢ OHON NEPEMEHHOW O3HAYacT HAHTH
BCE €70 PEMICHHA HIH 10Ka3aTh, YTO PEUICHUHA HeT.

PeuieHHe CHCTEMBI HEPABEHCTB C OJHON MEPEMEHHOH — 3TO
3HAYEHHWE TEPEMEHHOM, NPH KOTOPOM BCPHO KaXJ0€ M3 HEpa-
BCHCTB CHCTEMBI.

Pemuth CHCTEMY O3Ha4aeT HAHTH BCE €€ PCIICHHS WK JI0Ka-
34Th, YTO PEILEHUI HET.

MeToz HHTEPBAIOB PELICHUS HEPABEHCTB C OTHOH TIEPEMEHHOM:!

Ecny HepaBeHCTBO MMeeT BHA fix) = (x — x))(x — x2) = ...~
 (x = x,) > 0 (< 0), TO B KaXI0M H3 IPOMEXYTKOB, Hd KOTOpELIE
obnacTh ompeneneHus pasOMBaeTCs TOYKAMH X1, X7, ..., Xx, 3HAK
QyHKIMH COXpaHAETCs, a NPH MEPEXOJE Yepe3 KAKIYIO H3 TOYEK
X1, X2, ..., X, €€ 3HAK MEHAETCA.

PaccMOTpHM HECKOJIBKO IIPUMEPOB.

IIpumep 1. Pemmre HEPaBCHCTBO ax-1_ x23x+2.
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Pewenue: 4x—*;—2x 23x+2;

2x-126x+4;

4x<-5;

xs—i.

Omeem: (—oo;—éj’.
4

IIpumep 2. Pemnre cucreMy HEpaBEHCTB

(2x-3)-3(x~-1 =1,
2(x+5)-x<3;

2x-3-3x+321,

Pewenue:
2x+10—x<3;

x2-1 .
= — HET peIIeHUH.
x<-7
Omeem: HET pelleHui.

IIpumep 3. Pemure HepareHcTBO 3x° — X —% 20.

Pewenue:

. 5
Pa3noxum kBajparTHbLi TpexwieH 3x° —x — 2 Ha MHOXHTEH.

Jlst aTOrO HaliieM ero KOpHH: D=1+4-3-%=16;
1+4 1 5
X=—— X =——; X, =—.
2 6

2Ne 559 33



Omeem: xe(—oo; ——l-]Ul:-S—; +oo).
2 6

x3—x

2

IIpumep 4. Pemnte HEpaBeHCTBO 20.

x(x=Dx+) o

Penrenue: 2
(x-2)x+2)

-2 -1 0 1 2

Otger: x € (-2; -11U[0; 11U (2; + ) .

III. ®yHKuuH

1. DyHKIHH, HX CBOHCTBA.
JInneiinas pyHknus u 06paTHasn OpoNOPURHOHANBHOCT.

OYyHKIHMA — 3TO TaKas 3aBUCHMOCTh IIEPEMEHHOH ) OT mepe-
MEHHOH X, IIPH KOTOPOH KaXKAOMY 3Ha4EHHIO MIEPEMEHHOH X COOT-
BETCTBYET €IMHCTBEHHOE 3HAYCHHE IEPEMEHHOH Y.

IlepemenHas x Ha3bIBaeTCA HE3aBHCHMOH NEPEMEHHOH KM ap-
TYMEHTOM.

Ilepemennas y Ha3piBaeTCsi 3aBUCHMOHN NEPEMECHHOH H TOBO-
PAT, 4TO IIepeMeHHas y ABnserca QyHKuuei oT EPEMEHHOH X,

OGnacthb onpeneneHus QyHKIUM — 3TO BCe 3HAYCHHA HE3aBH-
CcHMOIi mepeMeHHOMH; 00acTy 3HadeHuit GyHKIMM — 3TO BCE 3Ha-
9eHHs, KOTOPhIE IPUHHMAET 3aBHCHMas IIEpEMEHHAs.

I'padux GyHKIMH — 3T0 MHOXKECTBO BCeX TOYEK KOOpPAMHAT-
HOHM TUIOCKOCTH, aOCLHCCH KOTOPHIX PaBHHl 3HAYCHHAM apryMeH-
Ta, 3 OPAMHATH — COOTBETCTBYIONINM 3HaYEeHHAM (QYHKIMH.

34



Hynn ¢ynxuum — 310 3Ha4YeHHS apryMeHTa, OPH KOTOPHIX

¢ynxius obpamiaercs B Hyb.
DyHKIMA HA3LIBAETCS BO3PACTAOMIEH HA HEKOTOPOM IpPOMeE-

KyTKe 1, ecnu juig moObIX x,,x, € ] Takux, 4TO X1<X, BEPHO Hepa-
BeHCTBO f{x1)<f{x,).

DyHKIMA HA3BIBACTCA YOBIBAIOIIEH Ha HEKOTOPOM HPOMEXYT-
ke I, ecii anst moGkIX X,,x, € ] TaKuX, 94TO X;<x, BEPHO HEPaBEH-
ctBO flx1)>f(x2).

Jluneidinol ¢ynkiueii HasbBaerca QyHKuMs, 3anaHHas (op-
Myno# BuIa y = kx + b, rae x — apryment, k,beR . I'padux -
HeHHON QYHKUHH — npsAMas.

Yucno k HaskIBaeTCA YrIIOBBIM KO3 (GHIMEHTOM MPAMOIA.

yvi 3z
y=hkx+b y= kx+b

0 *
k ) k

Hyns nunetinoii pyuknmm: x = —% .

Ecmu 0, To y>0 mpu x>—% 1 y<0 npu x<—%; ecnu k<0,

10 >0 mpn x<——]€ u y<0 mpu x>—%.

Ilpu />0 dynxums y = kx + b BospacTaer Ha R, mpu k<0 —
yObiBacT Ha R .
OGpaTHO# NMPONOPIHOHAILHOCTRIO Ha3bIBaeTCA QyHKIHSA, 3a-

nanHas hopMymnoit y = k ,rae x —apryment, keR, k0.
x
O6nacTs onpeaenenus 31ou QyHKmu — x # 0,
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y=E@>0)
X

=y
o
®

VY pyHKIMH y = k HET HyJNeH.

x
Tpu k>0 y>0 ipu x>0 1 y<0 mpu x<0;
npH k<0 y>0 mpu x<0 1 y<0 mpu x>0.

Ilpu £>0 pynkuus y = k yOnIBaeT Ha Bceit oGnacTH ompene-
x

JIeHHA, IIpH k<0 pyHxumsa y = k BO3pacTaeT Ha Bcel o0nacTh on-
x

peaencHHA.
2. KpanpaTtnunas QyHKIHSA

KBanpatuunas ¢pyHkims — 310 QyHKumMA, 3anaHHas hopMynoH
Bnnay=axz+bx+c,rnex—aprymem,a, b,ceR, a#0.

PaccMoTpuM QyHKIMIO, 3aaHHYIO HOpMYIIOH y = ax* (a#0).
ya y= - A )
(@>0)

y=ax?
(@a<0)
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CaolicTBa GyHKIMH y = ax’:

1) Ecmn x = 0, To y = 0, To ecTb rpaduk GyHKIMH IPOXOZHT
9epe3 Hadallo KOOPOHHAT.

2) Eciu x # 0, T0 y>0 1pu a>0 1 y<0 mpH a<0.,

3) I'paduk GyHKIHH CHMMETPHYEH OTHOCHTEIBHO OCH J.

4) Ilpu a>0 Ppysxuus yobiBaeT Ha poMexyTke (—o; 0] U BO3-
pacTaeT Ha mpoMexytke [0; + o) ; npu a<0 ¢pyHKUMA BO3pacraer
Ha NPOMEKYTKE (—00;0] 4 YOhIBaeT Ha npoMexyTke [0; + o).

5) ITpu a>0 Yy = 0, mpet a<0 ypic = 0.

Ipadux dynxumu y = ax® + n monydaercs u3 rpaduxa QyHK-
MK y = ax° HapauIeTbHbIM NIEPEHOCOM BAOJb OCH ¥ Ha N ¢JMHMI]
BBEPX MpH #>0 WM Ha (— 1) eAMHMI] BHM3, ecu n<(.

I'paduk pynxmn y = a(x — m)’ noaydaercs us rpaduka QyHk-
MM y = ax” Napa/UIeTbHBIM NEPEeHOCOM BIOME OCH X Ha m €THHMIL
BITpaBo npH m>0 WM Ha (— m) eXUHHL BieBO, eciu m<0.

Bepminna mapaGoliel — 3T0 TOUKa NepecedeHHs napaboiis! ¢ ee
OCBH0 CHMMETPHH. _

Bepumua napaGomsi y = ax’ + bx + ¢ uMeer KOOpAHHATHI

_b b -dac
2a’ 4a ’

3. Crenennas pyHxkuus

@yuxius y = f{x) Ha3bIBaeTCH YETHOM, €CIM 00NACTh €€ ompe-
JeJICHAS CHMMETPHYHA OTHOCUTENBHO HYMIA U Ui moboro 3Haue-
HHSI apTYMEHTA X BHIIIOJHSAETCSH paBeHCTBO f—x) = fx).

I'paduk moO0H YeTHOH QYHKIHM CHMMETPHYEH OTHOCHTEIh-
HO ocH y. PyHKIMA y = flx) HA3BIBACTCA HEYETHOM, ecii o6nacTs
€€ ONPEACICHH CHMMETPHYAA OTHOCHTENHHO HYJIA H IJIA JII0OOro
3HAYCHHS apIyYMCHTa X BRINOJHACTCSA PaBeHCTBO fl—x) = — f{x).
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I'padux moboli HeyeTHOH (YHKIIMH CHMMETPHYEH OTHOCH-
TEJIBHO HA9aJIa KOOPIAMHAT.

CrenenHo# QYHKIMEH ¢ HATYpaIbHBIM [OKa3aTelleM Ha3bIBa-
ercs QyHKupMs, 3anaHHas QOpMYNIOH y = x”, Te X — apryMeHT,
neN,

Csoiictea QpyHxuuu y = x” npu uetsoM n (n = 2k, k e N):

1) Ecmu x = 0, T0 y = 0 (rpaduk dyHKIMH DPOXOIHUT depe3 Ha-
9a10 KOOPIHHAT).

2)Ecm x#0,10 ¥y>0.

. 3) OyHKuMA ABISETCA YETHOH.

4) OyHKUMA BO3pacTaeT Ha mpoMexyrtke [0; + o) u yOsBaer
Ha IpoMexXyTKe (—o0; 0].

5) O6nacrs 3Ha4eHHi QyHKIUH — [0; + 00) .

Csoiictea QyHkuum y = x" npu HedetHoMm n (n = 2k — 1,
keN):

1) Ecm x = 0, To y = 0 (rpadux GyHKIH NPOXOAUT YEPE3 Ha-
4aJI0 KOOPAUHAT).

2) Ecimu x>0, To y>0; ecim x<0, T0 y<0.

3) OyHKUHA ABNACTCA HEYETHOM.

4) OyHKIMA BO3PACTAET HA MPOMEXKYTKE (—00; + o) .

5) O6nacrs 3Haq9eHmH pyskmm — R .

IV. IIporpeccun H TeKCTOBbIE 3aa4H.

1. ApadpmMeTH4ecKkan NPOrpeccHs.

ApupMeTHdeckoii nporpeccHeil HashHIBaeTCA NMOCHENOBATEND-
HOCTb, K&KILIA WICH KOTOPOH, HAYMHasA CO Broporo, paBEH CYMM€E
HOpEABIAYTIETo WieHa U OJHOTO H TOrO JK€ YHCIIa:

vneN a, =a,+d,deR.
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d=a,, —a, — pa3sHOCTb apUPMETHUECKOI IIPOrPECCHH.

®dopMmyna n-ro WieHa apUPMETHIECKOH POrPECCHH:
a, =a +dn-1).

®opmyna CyMMBbI 7 TIEPBBIX YWICHOB apHpMeTHYecKo# mpo-
~ TPECCHH:
P =(a1+a")-n=2al+d(n—l).n
" 2 2

PaccMOTPHM HECKONBKO MIPHMEPOB.

ITpumep 1. Bropoit wien apudmerHdeckoii mporpeccuu paseH 6,
a BOCBbMOIi unieH — 42. Haligure pa3sHOCTb 3TO# nporpeccHu.
a,=a+d=6
a,=a +7d=42"
Orciona: 6d=42 -6=36;d=6.

Pewenue: {

Omeem: 6.
Hpumep 2. Haiiti g, u d apudMeTHaeckoi mporpeccuu, eciu:
ay = 21, S7 = 205.

Pewenue: Tx. S, = a—‘;iﬁ (o dopmyne cymmal 7 niepBBIX

a+21

4j1eHOB apHMeTHIeCKO#t mporpeccun), To 205 = 7,

O1crona HaxoMM NEPBEI WieH apuPMETHUECKOH IPOTPECCHH:
410 = Ta, + 147,
Ta; = 263,

" Torna q, =37—;.
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T.x. a;=a,+6d, 10 21=37-;1+6d;

Orcioia HaXOAUM Pa3HOCTh apUPMETHIECKOH NPOTPECCHH:

6d=—16i;
7
a=-2
21
Wrak, d = —ZE.
21
4 16

Omeem: a,=37—; d =-2—.
7 21

ITpumep 3. Pewnre ypaBHenue 1 + 6+ 11 +16 + ... + x=235.

Pewenue: JleBas 4acTh ypaBHEHHS NpPEICTABIAET COOOH CyM-
My KaKOTo-TO YHCIAa 4WICHOB apU(PMETHUECKOM MPOrpecCHH ¢
ai=1;d=5.

x—an:al+(n_1)d=1+(n_1)_5=5n_42n:x+4'

ag+a, l+x x+4
2 2 5

X’ + 5x + 4 =2350;

x*+5x-2346 =0,

D =25+4 2346 = 9409 = 97°;

-5£97
X =

S = =235

= x =46 (r.x. x>0).
Omeem: 46.

2. 'eoMeTpHYeCKas NPOrpeccHs.

I'eoMeTpHuecKas nporpeccus — 310 M0CIEA0BATEIBHOCTD OT-
JIHYHBIX OT HYJIA YHCEN, KOKAbIH WIeH KOTOPOH, HauHHas CO BTO-
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poro, paBeH MPOM3BENCHHIO NPEABITYIIETO WICHA Ha OHO H TO X€
9HCIIO:
VneN b,#20u b, =5 -q.

— n+l
=%

n

— 3HaAMEHATeNb TCOMETPHIECKOH MPOrPECCHH.

DopMyrna #-TO WieHa FeOMETPHYECKOi porpecchu: b, = byg" .
DopMyna CyMMEI 7 IIEPBBIX WICHOB F€OMETPHUYECKOM IPOrPECCHH:
bg-b _ b (q" _1)

q-1 q-1

S =

n

(g=1)

Ecmu |g|<1, To nporpeccus HaspiBaeTcs 66CKOHEYHOH TeOMeT-
. . b,
PHYECKOH NporpeccHeii M ee cyMmma paBHa S = —1% .
-4

PaccMOTpHM HECKOJIBKO PHMEPOB.

IIpumep 1. Haitnure 3HaMeHATeb reOMETPHIECKOM HpoOrpec-
CHH, €CJIH e¢ BTOPOH WICH paBeH — 2, a CEAbMOM paBeH 64,

6
Pewenue: b—7=b‘i=q5=6—;=—32:>q=—2.

b, bgq -

Omeem: 2.

Ilpumep 2. Hafitn cyMMy ceMM NEPBBIX WIEHOB IeOMETpHYE-
CKOJ IIporpeccus:
5,10, 20, ...;

Pewenue: [Ins pemieHns JAHHOTO MPAMeEpPa HEOOXOAMMO GBLIO
NPHMEHHTH (HOPMYTy CyMMBI 7 MEPBBIX YWIEHOB reOMETPHYECKOM
IIPOTPECCHH:
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b(1-4’
by=5,4=2Tk. S7=—1(1——q—),To
-q

5-(1-27)
S, =——=-5(1-128) = 635.
T1-2

Omeem: 635.

1 1 1
Ipumep 3. pemmTe ypaBHeHHE x> —x=1——+———+
p P 3.p Yp 379 27

Pewenue: TIpasas gacts — GeCKOHEYHAA FEOMETPUYECKas MPo-
1
rpeccusic g = -3

ITosToMy nmeeMm:

Koyt 1.3
(1) 4 4
3 3
x'-x->=0;
D=1+4.—-=4,
4
1£2 1 3
X=——; X, === X, =—
2 2 2
Omeem: -—-1—;2.
2 2

3. PenmieHHe TEKCTOBBIX 337124

OctasHoBHMCA Ha HECKOJIBKHX CTaHJapTHBIX IIpHMCpAaX TCK-

CTOBBIX 33a/1a4.

Ipumep 1. U3 nyskTa 4 B MyHKT B, pacniofioXeHHBIH B 24 kM
oT A, ONHOBPEMEHHO OTIPABHJIHCH BEIOCHIICAUCT M nemexo. Be-
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JIOCHIICAMCT NPHORUI B MyHKT B Ha 4 4. paHbmie nemexona. Ws-
BECTHO, 4TO €C/H OBl BENOCHIEANCT €Xal ¢ MEHbIICH Ha 4 KM/4.
CKOPOCTBIO, TO Ha ITyTh H3 A B B oH 3aTpaTii Gul BIBOE MeHbIIe
BpeMeHH, 9eM nemexon. Haliaure ckopocTs nemexona.

Pewenue:
Benocuneauct X
TMemexoxn | y
x; ¥>0;
24_%_
y x . J24x-24y=4xy [6x-6y=xy
24 124" 2y=x-4 “lx=2y+4
x-4 2 y

6(2y +4) -6y =(2y +4)y;
12y +24 -6y =2 + 4y;

2 —2y-24=0;
Y-y-12=0;
Y -y-12=0;
11448 127
yl,z_ 2 - 2 3
Y =% =-3 — He yIOBJIETBOPAET YCIIOBHIO.

ym=4;x,=12.

Omeem: 4 xmM/4.

Iipumep 2. 60 neraneil nepBei paGoumii H3rOTAaBIMBACT Ha
3 4. 6eIcTpee, 4eM BTOPOlA. 3a CKOJBKO 4acOB BTOpOit paGodnii H3-
roroBut 90 neranei, eciu, paGoTas BMeCTe, OHH H3rOTaBIMBAIOT
3a 1 4. 30 geraneii.
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Pewenue:

3alu
I paGounii X JieTaner
1T paGouwi Y AetaneH
60 60
—+3==" {6()(x—y)=3xy . {ZO(x—y)=xy
x+y=30 x=30-y ¥=307

20(30 — 2) = (30 — y); 600 — 40y = 30y +)* = 0;
3% — 704 + 600 = 0;

+225 -
Y2 =35'—2f§—@=36125;
y; = 60 — He YIOBNETBOPAET YCIIOBHIO
»= 10, X2 = 20,

—9—9=9q.

10

Omeem: 9 4.

Hpumep 3. Briiaquuk cHavana CHI CO CBOETo cuera B cOep-

1 5 .
GaHKke — CBOMX JIEHET, IOTOM 6 OCTABINMXCA H ele 999 pyGunei.

1\
Iocne atoro y Hero Ha cOepOaHKe OCTaJOCh 2 Bcex JeHer. Ka-

KuM ObL1 TIepBOHAYANEHEIN BKIaa?
Pewenue:
IlycTs nepBoHAYAIBHBIN BKIaA ObUT x pyOnei. Torma B nepsaii

4

X X
pa3 BKIATYMK CHSUL 3 py0., OCIE 9ETO OCTANIOCh X i pYyo.;
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BO BTOPOH pa3 OH CHSLI %~%x+999=(—2x+999) py6. Ilocne

1 «
9Cro y Hero oCtajiochb Zx py6 CocTaBuM # PpeIInNM YpaBHCHHC:

x—i—(lx+999]=lx;
5 \4 4

(1—1-1—1}::999;
5 4 4

ix =999; x = 3330.
10

Omeem: 3330 pyGneii.

Hpumep 4. [Isy3HauHOe 9KCIIO B 4 pasa 60/IbIIE CyMMBI CBOHX
undp, a KBazpaT 3T0i CyMMEI B 2,25 pa3a 60NbIIe CaMOTro YHCIIA.
Hatinure 310 9ncno.

Pewenue: a_5=100+b, aeN, be{O;N}.

10a+b=4(a+b) b=2a
Ll &
(a+b)* =2,25(10a + b) (a+b)* =2,25-(10a + b)
b=2a
[ =
(Ba)* =2,25-12a

94 =27a => a=3 (1.x. a#0),b=6.

Omsem: 36.

Ipumep S. U3 40 T xenesnod pyns! Bbiwiaensior 20 T cTam,
copepxauie# 6% npumeceii. Kakos npouent npumecei B pyne?

Pewenue:

B % BKI Pyna
100% 40T IIpumecu x%
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B % B KT Pyna

40-20)T Cranb 100% 20T
Mpumecu 6% ?
. €O
1) 21(2)0?’2) =1,2 T — IpUMECH B CTa/H;
2)40-20;20T. '
201,2; 21,2 T — mpHMecCH B PYIIE;
21,2 212

——.100% = ——=53% — npumMecH B e.
40 " o~ mp 2

Omeem: 53%.
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SAIAYM
JIJISI CAMOCTOSITEJILHOTO PEIHEHHS

I. Yncna u BuIpaxeHus

1. BripaxeHns, npeoGpa3zoBanus BhIpaxKeHHi

1) Beraucnmre 3nauenue Buipakenus 2ab—3bnpua=2,b=3.
2) Berwcimre 3Ha4eHHe Boipaxkerua 3ab +2bnpua=—1,b=1.
3) Berauciire 3Ha4CHHE BhIpakeHus ab —4anppa=2,b=—1.
4) Bermcrmare 3Hauenue Bripaxenus 2a + 3abmpua=—1,b=0.
5) Beraucimre 3HaYeHHe BRpakenus ba—3a+ 1 npua=1,b=2.
6) Brraucute 3HaueHne BolpaxeHus 2ab + 3b - | npu a = 2,

9) BoruscinTe 3Ha4eHHE BHIpAXeHus ab — 4a — 2b npu a = 4,
b=-1,
10) Beraucnure 3HaueHue Brpaxenus a + ab + bupu a = 1,
b=-1.
11) Berancnure 3Hauenue Boipaxenna 2,1 - 322,112+ 1.
12) Berauciute 3Ha4Yenue suipaxenns 1,7 2,5+ 1,7 - 3,5~ 2.
13) BrruncinTe 3HaYeHuHe Bhipaxenus 2,3 - 1,5—-2,3- 0,5~ 1.
14) Berancnure 3HaueHue Brrpakenns 3,1 - 1,4-3,1 - 24+2.
15) Berumcire 3uauenue Beipaxenns 2,5 - 3,7 +2,5 - 2,3 — 10.
16) Berancure 3Hauenune Boipaxenns 1,2 - 2,1 — 1,2+ 3,1 + 1.
17) Beraucinte 3HaueHde Boipaxenns 0,8 - 3,9+ 0,8 - 4,1 — 2.
18) Beraucivre 3na9enne Boipaxenus 0,4 - 2,3 + 0,4 - 3,7 — 4.
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19) Beruucnure 3Hauenue Beipaxenus 0,9 - 1,3 +0,9 - 3,7 -2,
20) Borauciire 3Ha4eHue Boipaxenus 1,8 - 2,4 1,844+ 1.
21) Vopocrture Beipaxenne 2x — (3x +y) + 2(y + 1) + x.

22) Vopocture Bolpaxenue x — (2x - 3y) - 3(y— 1) + 2x.

23) Vupocture Beipaxenue x + (5y —x — 1) — 2x— 5(y +'2).
24) Yupocrture Beipaxenne 3x —y —4(y + x) + 5(y - 3).

25) Yrpocrture Beipaxenne 2(y — 2x) + 4(x — 2y) - 3(y — 1).
26) YrpocTtHTe BhIpaxenue y — 2(x + 2y) + 3(y + x) - 2.

27) Ynpocture oipaxenne 2y + 3(y — 4x) + 43x +2) - 1.
28) Yupocrure Brpaxenue y — 2(x —2y) + 3(y —2) —x.

29) Yupocture Brpaxense 2y —2(x — 3y) ~ 42y —x) + 2.
30) Yrpocrurte Beipaxerue y +2(3 —4x) - (x +y) — 1.

2. CTenenb ¢ HATYPAJILHBIM II0Ka3aTelleM, ee CBOMCTBA

31) Haiiaute 3Ha4EHHE BRIPAKCHUA 22— (—3)3 +42.
32) Haiigure 3Ha4eHHE BRIPOKCHHA 3’ - (—2)2 -1
33) Haiigute 3HaYeHNE BHIPAKECHUA 2+ (-—4)2 -3
34) Haitgute 3Ha4eHHE BRIPAKCHUA 342+ 3%

35) Haiinure 3Ha4eHHE BEIPAKCHHA (—2)4 — (-3 +4.
36) YpocTHTe BHIpaXKCHHE 4x* - x* - 2.

37) YnpocTHTe BEIpaXXEHHE 3xTx -2 - x'

38) YpocTHTe BEIpaXCHUE XX —20x

39) YopocTute BBIpaXKEHHE X * xt = 3x"

40) YapocTuTe BRIpaKEHHE Ot - 2% xt

41) YpoctuTe BHIpaKEHHE (xy2)2:(xy).

42) YIpoCTHTE BRIpaXKeHHE (xy)3 ).

43) YHpocTHTE BhIpaXEHHE ) (Py) .

44) YpocTHTe BRIpAKEHHE (xy3)3:(xy2)3.

45) YapocTuTe BRIpaXKeHHE (Jc“y)3:(x2y)2 .



4
46) YIpocTHTE BHIpaKEHHE xy2 3) .

3
47) YOpocTuTe BHIpaXKeHHe x2 y 2) .

5
48) YnpocTute BhIpaxkeHne ( xy 2)
49) YnpoctuTe BEIpaKeHHE ( x* 2) .

50) Yupoctute BRIpaskeHHE xy 3)

3. OnHo%NeHbI, MHOTO4JIeHbI

IIpuBeauTe OMHOWIEH K CTAHAAPTHOMY BHIIY:
51) 2ab - (-3)(ab)?;

52) (-2) - @ - (-3)(b)’;

53) (@b’)’ - (4a);

54)b - (-3a)’ - &

55)ab - (<2) - (4a)’;

56) 3a - (—2b)* - 3b;

57) 2ab - (-4) - (3a)%;

58) 3a - (-2) - (2b)’;

59) ab - 4a - (-3b)*;

60) (2ab)* - (-3) - b.

61) Yopoctute Berpaxerne x(x — 1)* —x°.

62) Yapoctute Beipaxenue x°(x + 1) — x* — 2x°.
63) YupocTHTe BEIpaxeHue (x — 1)(x2 -1) -x.
64) Vripoctute Bhipaxenue (x + 2)(x + 1)* —x°.
65) Ynpocture Beipaxenne (x — 2)(x + 3) — (x — 1)x.
66) YIpocTHTe BRIpaXeHHe x°(x — 2 —x*

67) Yrpoctute BrIpaxeHHe (x + 3)(x — 4)> - x°.



68) Ympocture Boipaxenme (x — 2)(x +4) — 2.
69) Yrpoctute Bapaxenne (x — 1)(x + 3)° - x.
70) YOpocTHTe BRpaKEHHAE ©-(x+ 1)2x.

71) Pasnoxure MHOTOWIEH 37— 2xy — 3(3x — 2y) Ha MHOXH-

TCIIHA.

72) Paznoxxure MHOTOWIEH 2xy + 3x + 2)” + 3y Ha MHOXHTEITH.
73) Paznoxure MHOTOWIEH Xy — 3 — x* + y* Ha MHOXHTEIH.
74) Pa3ioxxure MHOTOWIEH 2x® — 16 — x* + 4 Ha MHOXHTEIH.
75) Pa3noxure MHOTOWIEH x° + 8 — x% — 2x Ha MHOXHTEJH.

76) Paznoxxure MHOTOWICH x* - 4x — (x — 4)* Ha MHOXHTEIH.
77) Paznoxure MHOTOWICH 2.x2y2 - 3y2 — 2x* + 3x Ha MHOXH-

TCN.

78) Paznoxure MHOTOWIEH y — 4xy — 1 + 16x” Ha MHOXHTEIH.
79) Paznoxure MHOTOWIEH 2xy — 2y ~ x* + 2x — 1 Ha MHOXH-

TCIIH.
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80) Pasnoxxure MHOTO4YIEH y2 -x- y3 + x° Ha MHOXHTEJIH.

4. PannoHaIbLHBbIE APOOH B HX CBOlcTBa.

x* -4
x+2
x2-9

81) Cokparure xpobs

82) Cokparure apobs 3
x*—4
-2
x*-16
x+4
x*~25
x-5
x -1
86) Coxpature npods .

x—1

83) Cokparure npobsb

84) Cokpature npo0s

85) CokpaTure apobp




x -1

x4l
x -8

87) Cokpature 1pobs

88) Coxparure gpobs

89) Coxkparure apobs

90) Coxparure apods X

91) Cokparure npobn X .
x+1

x+8
X' -2x+4
x +8
x+2
X +27
x+3
x*+27
x*-3x+9
x*=2x+1
x—1
¥ +2x+1
x+1
x> +6x+9
x+3
X —4x+4
Cx-2
x’ —8x+16
x-4
x*—4x+4
X -4

92) Coxparure apods

93) Coxpature apobs

94) Coxparture apodb
95) Cokparure 1pobs
96) Cokparure qpobb
97) Coxpature apo0s
98) Coxpature npodb
99) Coxparure apobb
100) Cokparure apobn

101) Coxparute apobn
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X +6x+9
Cxt-9
8

102) Cokparure npobn

103) Cokparure apobn x

X -
x4+ 27
X2 -
x -1
(x-1*
(x-2)'(x’-9)
(F = H)(x+3)°
(x-D)'(x* -4
(x-2)"(x’-1)
@ +x+D(x*-4)
(x-3)’(x’ -8)
(x?—4)(x*-9)
(x* -16)(x* +1)
(o —x+1(x+4)7"

104) Coxparture npobn

105) Coxparure gpoby ————

106) Coxparure apobs

107) Coxparure apobn

108) Coxparure apobn

109) Coxparurre apobn

110) Coxparure npobn

x’—4x  2xy

111) Ynpocrare BrRIpakeHne > .
y x"-16

2

*r-x y_
2y x-1

‘x3—1. y+2

Y -4 X +x+1

112) Ynpocture BeipaxeHHe

113) Ynpoctute BrIpakeHHE

2

2%y
2 1
2

114) Ynpocture BHpaxeHHe

2
115) Ynpocture BrIpakeHHe J:y XX
x°—4 x+2




116) YipocTHTe BEpaene (L - L) S(x=1)?°

x-1 x+1
1 1 2

117) YnpoctrTe BRpaxeHue (— - ——] (x+1)
x-1 x+1

118) YnpoctuTe BEIpaxeHue ( - j -(x+2)
x—-2 x+2

119) Yupocture BhIpaxeHue ( 11 J S(x=2)
x—2 x+2

120) YopocTuTe BHpaxeHHe ( - ——) (x-3)
x—3 x+3

5. KBajpaTnbie KopHH

121) Haiimure 3Ha4YeHkEe BRIPAXKEHUA x/’_’_ 5-4/0,01 —\/—% .
122) Haiigure 3Ha49eHKE BRIPAXKEHUS V16 :/0,01 + /81 .

123) Haiinure 3Ha4YeHuE BRIPAKEHHS (\/Z -J16-\V1 ) .

124) Haiinure 3HaYCHHE BEIPAXKCHHA (\/Z +16: J0,25 )2 .

2
125) Hatinure 3HaueHHE BHIPOXKCHHA (\/% -16: \/g ] .

126) Haiiure 3HaYeHHE BHIpaKeHUA V4361,
127) Haiinure 3HaYCHHE BBIPaXKEHHS J9.25.81.
128) Haiiure 3HaueHHe BBIPAXXEHHUS J100-121.
129) Haiiaute 3HaueHne BRIpAXKSHHS V1449 .
130) Haiigure 3HaueHHEe BHIpaXKeHHA \/555_

131) Halinute 3Ha49cHHE BBIPAXCHHUA f

132) Haiinure 3Ha4eHne BHIpAXKESHUA 256
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133) Haiimure 3Ha9€HHE BRIPOKCHHA 4-121.

144
. 25-9
134) Haiinure 3Ha9CHME BHIPAKCHHA —2¥ ;
135) Haligure 3HaYeHHE BRIPAKEHHA 1?3—69 .

136) BerurcimdTe 3HaY€HHE BHIPAXKEHHA 4 — 243

137) BhIYHCIHTE 3HAYCHHE BHIPAKEHHT /6 + 2J2.

138) BeIMMCIIHTE 3HAYEHHE BRIPAKEHHS 6 — 25 .

139) BeramcinTe 3HaYeHHe BRIPXKEHH 11+ 47 .

140) BerauciiuTe 3HaYeHHE BREIpaXeHHs V12 + 63 .

141) Beraucnute 3Ha49eHue BRIpAXKEHUA W \/ZF—T
142) BeraucnuTe 3Ha9CHHE BRIPaXKCHHUA \/ 837 \/ 8++/37 .
143) Berancnute 3Ha9CHUE BRIPAKEHUA m \/3_+_\/—§ .
144) Beruncipte 3HAYEHHE BEIPAKCHAA \/ 9-22 \/ 9+22 .
145) Brraucnute 3Ha4eHHE BRIPAKEHHA \/10 -5 \/10 +5.

-7
+7.
x+7

2
147) Yupocture 3HaUCHHE BHPAKCHHA * -1l Jit.

x-11
2 5 B
X+ \/_
-12
149) YnopoctuTte 3Ha4yeHHE Bmpax(emm SNER
x— 2\/_

150) YnpocTute 3HaYeHHE BRIPAKEHUSL -8 +2V2.

x+2\/—

146) YnpocTuTe 3HaYCHHE BHPAXKEHHA

148) YrpocTuTe 3Ha4CHHE BHPAXKCHHAA




6. CreneHp ¢ neJinIM NMOKa3aTeJIeM H ee CBOHCTBA

151) BeraucnuTe 3HaYeHHe BRIPAXKEHHS 5 .25+37 1.9
152) Brraucnure 3Ha9eHHE BRIPROKEHUS 2 2.8-37%.27.
153) Brruncimre 3HaYCHUE BRIPOKECHUS 2 S.64-57"1-25.
154) Beruncnute 3HaYeHNe BRIPOKEHHA 3 1.27+4%-47°,

155) Beraucnure 3HaYeHHE BRIPAXKEHHS 3 “2.97_471. 36,

156) Brruncnure 3Ha9eHHE BHIPAXKEHUA 27%.8-10""-100.

157) BeramciuTe 3HaYeHHE BRIpAKeHHs 3~ - 243 + 9 “2.81.

158) Beraucnure 3HaYeHHE BHPAOXKEHHS 2 . 6-6"" 42
159) Brriciure 3HaYeHHE BRIpaXKEHHA 3 “2.18+27%-16.
160) Beramciute 3Hayenne Brpakenna 2”1 -8 —471 - 6.

161) YnpocTHTe BEIpaXccHHE a-ata .

162) YnpocTHTe BRIpaxxeHHE @ dal.
163) Ynpocrute Bhipaxenne (a:a”°) - a*.

164) YnpocTure BHIpaXxeHHE a aa®

5 3

165) Yupoctute ripaxenne a - a'a”>.
166) YnpocTHTE BRIpOKEHHE (a:a"-a” 3
167) Yupocrure Beipaxenue (a*:a’) - a”*.
168) YnpocTHTe BEIpaxeHHE (a3 ‘a 5):a2.
169)‘Vnpocm're Boipaxenne (a a7 %) - a”>.

170) YopocTure BrIpaxeHue (a a *a’.

171) Ypocture Bupaxenne (@' + b~ Y:(a + b).
172) Yupocture Buipaxenne (@~ ' — b~ "):(d* - b).
173) Yrpocture Bupaxenue (@' — b~ ") - ab.
174) Yupocrute Bripaxenue (a2 — b~ 2):(b — a).
175) Yupoctute Bapaxenne (a2 + b)) - b

176) Vnpocture soipaxenne (a” > — b~ %) - a*b’.
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177) YupocTHTe BRIpaKeHHE (@’-p"? ):(a +ab + b).
ab

a-b

179) Yupocrure Boipaxenne (@~ + b~ )(a® - ab+ bD).

178) Ynpocture Bhipaxenne (a— —b7):

180) Yrpocrure Bapaxenne (a ° + b~ >):(a + b).

7. KopeHb n-ii cTenenu, creneHb ¢ pAHOHAIbHBIM
NoKa3aTejeM H HX CROHCTBA.

181) Haiimure 3HaYCHHE BHIPAXKCHUA

w ")
§| é‘
_h .

. [\®)
0 ~J

182) Haiizure 3Ha4eHHE BEIPAXKEHUA
183) Haﬁnme 3HA9CHHE BRIpaXKeHus 3125-27 .
184) Halizute 3HaYeHHE BHIpAXKEHHA $16-81.

185) Haiinute 3HaYCHHE BHIPAXKEHUA 4/81-625.

186) Haiigure 3Hauenue Bupamenifm 27 .

64

. 8
187) Haiignte 3HaYeHHE BHIPAXKEHHS 3[— .

27

188) Haitaure 3HaueHHe BHIpaXKEHUA } 125 .

189) Haiinute 3HaYCHUE BBIPAXKEHHA #-— .

190) Haligure 3Ha4YeHHE BRIDAKEHUA 3 —— .



RIS
193) Yopocture Bolpaxenue | a 3b2) .

1 i2
194) YupoctHte BEIpaxenue | a 4%/1_)} a.
195) Yupoctute BhIpaxenue | a 5b‘1) b7,

oy
196) Ynpocrtute Brpaxenue | a’b 3] b3,

1
197) Ynpocture Bripaxkeuue | ab 4) Jb .

1

198) YrpocTuTe BhIpakeHHe ( Jab )7I -a*h?.

1
199) Ynpocture BhIpaxeHue (ab'3) 3.p7

1

200) YnpocTure BEIpaXeHHE (ab'2 )Z N

8. TpuronoMerpuyeckse BLIPAKEHHSA
H TPMTOHOMeTpHYecKHe QYHKIIHH.

201)HaiiauTte 3Ha9eHHe BEIpaKeHHA sin45° - cos45° +21g30°.

202) Haiinure 3HaueHHe BoIpaxkeHus cos30° + sin 60°,
203) Haiimure 3HaueHne Beipaxenus tg45° - ctg30° —sin30°,

204) Hakinure 3HayeHue BeIpaxkenus ctg30° -tg30° +sin45°,

205) Haiigure 3Hauenue suipaxenns cos60” -sin30° +1.

206) Haiinure 3HageHue BeIpaxeHus sin45° - cos 60° — tg45°.

207) Halinure 3nauenue BeIpaxkeHus sin 60° - sin 90° + ctg 45°.
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208) Haligure 3HaYeHHe BEIpakeHUd cos45° - ctgd5® —tg30°.

209) Haiigure 3HaueHue BLIpa;)KeHPI}I tg30° - cos 60° —ctg45°.

210) Haiigure 3HaueHue BhIpaxeHUd cos45° -tg45° +sin45°.

211) UzBectHO, YTO g< U<T M COSOL= —% . Haiinure 3Ha-
YEeHHE APYTHX TPUTOHOMETpHYecKHUX (YHKUHH yriia o.

212) H3eecTHO, 9T0 0< 0l <—72E H sina =§ . Hainure 3Ha4e-
HHE APYTUX TPHTOHOMETPUUYECKUX (YHKIMIT yTiia o.

s . 1 .
213) H3zBecTHO, YTO E<a<n H sino =— . Hakliaure 3Ha-

J3

4EHHE IPYTHX TPHIOHOMETPHYECKHX $yHkMit yrina o.

214) UsBecTHO, UTO g <O<T U COSQL= —% . Hafigure 3Ha-
YEHHE JPYTHX TPUIOHOMETPHHUECKHX QYHKIMHA yIia o.

215) HUzgectHO, 9T0 0 <0t <§ U COsQ =—;— . Haiinute 3naue-
HHE JAPYTHX TPHTOHOMeTpHdeckuX QYHKIMHA yIia .

216) HUsBectHoO, 4TO 7:<<3L<§2E ¥ tgo =2. Haligute 3Haye-
HHE IPYTHX TPHrOHOMeTpHYeCKuX QyHKUHH yria a.

217) U3BecTHO, 9T0 < A < 325 u ctgo =3 . Hailqure 3Ha4e-
HHE APYTHX TPUIOHOMETPUYECKHX qbyﬁmnﬁ yria o.

218) U3eectHoO, 110 0< Ot <§ H tga = —;— . Haiiyre 3Hadenne
JIpYTHX TPHTOHOMETpHYECKNX (YHKIHH yria o.

219) HU3BectHO, 4TO —12£ <a<m #u ctga =-2. Halinure 3Ha4e-

HHE JPYrUX TPUroHOMETpUYecKHX GyHKIMH yrna o.
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220) UssecTHO, 9TO §< oa<?m H tga=-3. Haiizure 3Hade-

HHE APYTHX TPHTOHOMETPHYECKUX (QYHKIHH yrna o.

221) YnpocTHuTe BHIpaXeHHE

. . . 6
sin®a + 3sin*acos®a + 3sin’acos’a + cos’or.

222) YpocTuTe BHpaxeHue tg §+ 2tg—} . ctg% +ctg? % )

223) YrpocTaTe BRIpaOXKEHHE
. T T
q| S—  COS— n
2sin? 2| —6 4 60T
n . T
COS— SIn—
6 6
_to?
224) YupoctuTte BripaxeHHe 20sin = - cos’ @t - 1 tgza .
6 1- tg a
1+tg° T
225) YIpocTHTe BRIpaXerHe — 3
1-tg? Z + tg* ki
3 3
1-sin*a
226) YnpocTHTe BEIpOXEHHE — s—.
sin“a(l+sin“a) -
227) YupoctuTe BhpaxeHHe
sin” a(1 + 3ctg’a + 3ctg'a + ctg’a)
(1+ctg’a)? :
228) YapoctuTe BhpaxeHue sin(a +B)—cosa-sinf
cosp
229) YnpocTuTe BHpaXeHHe

sin’ a.cos” o~ 2sina -sin - cosa - cosP +cos® o - sin’ B

sin’ (o — B)

230) YapoctrTe BRIpaxeHue (sin’x — cos’x)” + sin’2x.
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cos(ct + ) +sina -sin P
cosa '

231) YnpocTuTe BEIpOKEeHHE

232) YIOpocTHTE BRIpaXCHUE

cos’ o+ cos’ B+ 2sina -sinf - cosc - cosP +sin” - sin® B
cos(a — ) '

(tgo + tgB)(1 + tgo - tgf)
1-tg’a - tg’p .

233) YrpoctuTe BEIpaXeHHE

234) YopocTrTe BHIpaXCHHE
tg’x~tg'y
(1+ tgx tgy)(tg’x + tgx tgy + tg’y)

235) YrpoctuTe BhIpakeHHE

4 L }
cos’ 2a —sin’ 2a )
— - (cos2a -sin2a)’.
cosda

236) YrpocTuTe BHIpaKeHHE

L (coszx—sinzx).
I-tgx 1+tgx

237) Haiigure 3Ha4eHHe BBIPAXKECHAA

. T 1+=n . In T
4sm(n—— cos| — [+4sin—cos—.
3 6 6 3

238) Haiinute 3Ha4eHNE BRIPAXKEHUA

. 1ln n . lln T
sin —— - CoS— — SIn— - Cos| ——
12 6 6 ( 12)

.M . T 2n T
sin-— - Sin-—— — COS — - COS —
3 12 3 12

239) YopocTuTe BhIpaKeHHE



240) YopocTute BHIpaXeHHE

241) YOopocTuTe BhIpaXKeHHe Sin (231 - —:—]cos (E - —) sin>.

242) YopocTHTe BRIpaXeHHE

sinl2x +sin8x +sinl0x +sin9x +sin11x
cos12x + cos8x + cos10x +cos9x +cosllx

1+sin2x

5m)°
cos2x-ctg (x - —4—)

243) YopocTATe BEIpOXKEHHE

244) YopocTHTe BEIpaOKEHHE

1 1 .
I+ —+ctgx || 1-——+ctgx |sinx .

sin x sinx
ctgx-ctg2x +1
ctgx+tgx

245) VopocTate BhLIpaXxeHue

246) YopocraTte BRIpaxeHHe

) e
(ol ool

ct (-3—15 - x]
1-ctg’(-x) 82
tg?(x-n) -1 ctg(m+x)

247) YopoctHTe BRIpaXeHHE

248) Yopoctute BhIpaxeHve
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cosz(x+—TE] S S tgz(x—E)+l
2| . 2( 3T|:j 2
sin’| x— =
2
3n
tg’ | x+ = |+1
cg[x 2]

249) YnpocTuTe BRIpaXKCHHE

1+ cos’ (Zx - E] +ctg’ (Zx + E)
2 2

1+ sin® (2x - ﬁ) +1tg’ (2x + 3—“)
2 2

250) YopoctuTte BEIpaXeHHE

sin’ (x+3—n) cos’ (x - 3—“)
2 + 2

Il. YpaBHeHHS B HEPABEHCTBA

1. YpaBHeHHe ¢ oxHOH nepeMeHHOIA.

251) Pemnte ypaBHenue 2x —~3=5-2x.
252) Pemmure ypaBHenue 2x+1=3-x.
253) Pemunte ypaBHenue x —4=2-3x,
254) Pemnte ypaBHeHue 2x+5=5—-x.
255) Pemute ypaBHeHue X —4=4—x.

256) Peumre ypaBHeHue 2x —8=11-3x.
257) Pemute ypaBHeHue 17x+11=6+12x.
258) Pemmure ypaBrenue llx—4=4-x.



259) Penmure ypaBHenne x —8 =11-12x.
260) Penmire ypaBhenue 2x —4=5-x.

3x-2
4

2x—1+x+1=2.
2

261) Penmure ypaBHeHHE %—

262) Pemnte ypaBHeH#e

263) Pemmte ypaBHeHHe ———-x;I—%:l.

3x-2

5

265) Pemnre ypaBHeHHe 54—1+2x3+1=5.

2x—1+3x+2_x+1

2 3 4

2x+2_x—4_x—2
3 4

268) Penmte ypaBHEHHE 5_£=3x+11

2 3 4

x+2 x-4

5 2

2x+3 x 2x+3

4 6
2. CucreMbl MHeHHBIX ypaBHEHHH

=4.

264) Pemure ypaBHeHME §+

266) Penrnre ypaBHeHHE

267) Penmre ypaBHeHHE

269) Pemmre ypaBHeHHe §+

270) Penmre ypaBHeHHE

2x—y=1
271) Pemnte cHCTeMy THHEHHBIX YpaBHEHHI { Ty .
x+y=2
. jXx-y=3
272) Penmite cucTeMy nMHEHHBIX YPaBHEHMIA .
. 2x+2y=4

-2y=1
273) Pemute cHCTEMY TMHEHHBIX yPaBHCHHIH {; Y 5
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274) Pemmte cucTeMy MHHEHHBIX YpaBHEHHUH

275) Pemnre cucteMy THHEHHBIX YPaBHCHHH

276) Pemnre cucteMy THHEHHBIX YpaBHEHHH

278) Pemnte cucteMy THHEHHBIX YpaBHEHHH
279) Pemnte cuCTEMY JIMHEHHBIX YPaBHEHHH

280) Pemure cucTeMy NHHEHHBIX YpaBHEHHH

x+2Z=1
277) Pewunte cucTeMy THHEHHBIX ypaBHEHUH 3 .

3. KsagpaTHbie ypaBHeHHSA

281) Pemmte ypaBHenme x° —2x—1=0.
282) Pemmnte ypaBHenue x° +x—4=0.
283) Pemure ypaBHenue x° —x—1=0.
284) Pemure ypapreHHE x° +2x-4=0.
285) Pemmure ypasHenue x> +3x-5=0.

286) Pemmre ypasuenue 2x° —x—1=0.



287) Pewnre ypaBHenue 2x° + x—~4=0.

288) Pemnte ypasHenne 3x° —2x—3=0.

289) Pemue ypasrenue 3x° +x~1=0.

290) Pemre ypasHeHue 5x° —x—1=0.

291) Haiinute cyMmy KBaapaToB KOpHEH yPaBHEHHA
2x* +3x-4=0.

292) HaiiguTre cyMMy KBaIpaTOB KOPHEH YpaBHEHHS
2x* -x-1=0.

293) Hatinute cyMMy KBaapaToB KOpHEH ypaBHEHUS
X +x-4=0.

294) Haiigure cyMMy KBajipaToOB KOpPHEH YpaBHEHHs
2% +3x-2=0.

295) Haiinure cymMMy KBaJIpaTOB KOPHEH YpaBHEHHS
X' ~x-6=0.

296) Halinute cyMMy KBaJpaToB KOpHE# ypaBHEHHs
x*—x-4=0.

297) Haiinvte cyMMy KBaapaToB KOPHEH ypaBHEHHSA
2x* +3x+1=0.

298) Haiiaure cyMMy KBaIpaToB KOPHEH ypaBHEHHS
2x* —x-4=0.

299) Haitaure cyMMy KBaapaTOB KOPHEH YpaBHEHHSA
x> +3x-5=0.

300) HaiinuTe cyMMy KBaapaToB KOpHE# ypaBHEHMS
x’-3x-3=0.

301) Haiinute cyMMy KyGOB KOpHEH ypaBHEHHA

X' ~x-5=0.

302) Hailinute cymMmMy KyGOB KOPHElH ypaBHCHHS

¥ 4+2x-4=0.

3 Mg 559
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303) Haiiaute cymMy KyOOB KOpHEH ypaBHCHHA
2x* —x-1=0.

304) Haiizure cyMMy KyOOB KOpHEH ypaBHEHHA
2x* +x-3=0.

305) Haiigute cymmy KyOoB KOpHE# YpaBHCHHA
3x* +2x-1=0.

306) Pemnure ypaBHEHHE Z 1 =4,
X

307) Peniute ypaBHEHHE % + 2 =5.
x

308) Pemmmte ypaBHEHHE §+ 1 4.
x

309) Pemure ypaBHeHHE g— 2 =1.
x

310) Pemure ypasaeHHe x 1 =3.
X

311) Peumre HepaBeHCTBO 2x —3<3 - x.
312) Peutnre HepaBeHCTBO 2x+12x—2.
313) Pemnre HepaBeHCTBO X —1<3x +1.

314) Pemmnre HepaBeHCTBO 2x +2> x -3,

315) Pemure HepaBeHCTBO X —4 <2x+5.
2x+2<x-4
x+522x-1"
x—1<3x+2
2x-4<x

:
{x+l<2x 1
|

316) Pemute cucTeMy HEPaBCHCTB {
317) Pemute cHCTEMY HEPaBEHCTB
318) Pemnte CHCTEMY HEPaBCHCTB

+323x-2"

2x+4<x-1

319) PemuTe cHCTEMY HEPAaBEHCTB
x>3x-5



2x+52x-4

320) Pemure cucte ABEHCTB .
) MY Hepas {x—1<2x+3

321) Pemmre HepaBeHCTBO x° —5x+42>0 .
322) Pemure HepaBeHCTBO x° +2x—3<0.
323) Pemnte HepaBeHCTRBO x° ~x—2> 0.
324) Pemure HepaseHCTBO 2X° —Xx—~1<0.
325) Pemure HepaBeHCTBO x° +x—6>0.
x*—5x+4
- <

x+2

‘ x-x-2

327) Pemmte HepaBeHCTBO ————— > ()

x+1
x*-2x-3
—_——

326) Penmire HEepaBeHCTRO 0.

328) Pemnre HepaBeHCTBO 0.

2x -1
2
329) Pemmre HEpaBEHCTBO 2 —x-1 <0
x+2
x*+2x-3
<
x-4

330) Pemmre HepaBeHCTBO 0.

" III. @yHKUHH

331) ®ynkuus y = f{x) 3aqaHa Ha DpoMexyTKe [—6;5]. YKaku-
TE IPOMEXKYTOK, KOTOPOMY IIPHHALIEKAT BCe HYIH QYHKIIUM,

D553 3) (3555
2) (=53 [,
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332) Oynkums y = flx) 3amaHa Ha npoMexyTke [-5; 6]. Yxa-
JKHTE MPOMENKYTOK, KOTOPOMY He NPHUHAMIECKHT HH OJHOrO JKC-

TpeMyMa QYHKIVH.

y |
TN
i hy L
[ N &
*ll L e A

1) [-5; 6];
2) (-5, 0);
3) G 3);

4)[4; D).

333) ®Oynkuus y = f{x) 3agana Ha npoMexcere [-6; 6]). Yka-
JKHTE MPOMEXYTOK, KOTOPOMY IPHHAUICKHT TONLKO OAHH 9KC-
TPEMYM QYHKIWMH.

D [-5;-2)
2)(-2; 6);
3)(0; 2);
4) [-6; 5]

334) Oynxuus y = fx) 3amaHa Ha NpoMexyTke [—6; 6]. YVka-
JKHMTE NPOMEKYTOK, KOTOPOMY NPHHAMIECKHT TOMRKO OIMH HOMIb
¢yHKUIHH.
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DL 3L 3)(-6;3];
2)[1;6);  4)(-6;6).

335) ®yuxums y = f{x) 3anaHa Ha npoMexyTke [-5; 6]. Yka-
XKHTE MPOMEXYTOK, KOTOPOMY IPHHAIEKAT BCE IKCTPEMYMBI
GyHKumn

R

) [-2;4]; 3)[-5;3);
2)[-3;2 L.

336) Oynxums y = f{x) 3amaHa Ha IpoMeXxyTKe [—6; 6]. Viaxure
OPAMHATY TOYKH NepeceucHus rpadmka ¢pyHkimu ¢ ocsio Oy,

1) 6; 3)-5;
2) 4; 4)-6.
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337) Oynxuma y = f{x) 3anaHa Ha npoMexyrke [—6; 5]. Yka-
XHUTE MPOMEXYTOK, KOTOPOMY NPHHAIEKAT BCE HYIH QYHKIMH.

EAY EEER I

1) (-6; 03,  3)[0;5];
2)[-5;4], 435D,

338) ®ynxums y = flx) 3agaHa Ha npoMexyTke [—6; 6]. Yka-
KHTE OpAMHATY HepeceueHus rpapuka GyHKumH ¢ ocsio Oy.

1o 3)2;
2) 4; 4)-2.

339) Oyuxums y = flx) 3amaHa Ha npoMexyTtke [-6; 6]. Yka-
JKHMTE TMPOMEXYTOK, KOTOPOMY HE MPHHAIICKHT HH OJHOIO JKC-

TpeMyMa HYHKIHH.

D605, 3)[-3;6);
2)(0;51,  H1;4).
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340) @ynxumsa y = fx) 3amaHa Ha npoMexyTke [-5; 7]. Yka-
KHT¢ TMPOMEKYTOK, KOTOPOMY IPHHAUIEKHT TONLKO OAHH 3KC-
TPEMYM QYHKIHH

‘\l'

D[-5,0);, 3)[3;6];
2)(1;5  HE;T.

341)

VYKaxxurte NPOMEXYTOK Bo3pacTaHus GyHKumH y = f{x), 3a1aH-
HOH rpaHKoM. '

2) [—f,o}, 4) (—n;—ﬂu[oﬂ
342) "
“_%_
0 i :2 x;
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VKaxuTe IpoMeXyToK yOrBanud QyHKIHH y = fix), 3anaHHO#M

rpadukoM.
1) (=0;0]U 15+ 0); 3) [0;1];
2) (0;2]; 4 [1;F ).
343)
y
: \/
1 +
0 .
VKaxure OpOMEXYTOK YORBaHHA QyHKIMH y = fix), 3a0aHHOH
rpadHKoM.
1) (=o0;0]; 3) [-L1E

2) [F1;0]U{1;+);  4) (—eo3-1] U[0;1].

344) VkaxuTe IPOMEXYTKH Bo3pacTaHusa ¢yHKIHH y = f(x),
3aJaHHOH IpaHKOM.

y
0l/1 3 6 x

1) [3;6]; 3) (~o0;1];

2) (0;3]U[6; ), 4) [1;3]U [450).

345)

0123456x
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VKaxuTe NPOMEXYTKH Bo3pacTanus ¢yHkunu y = f{x), 3anaH-
HOM rpadukoMm. :

D021 U[3:A4Y,  3) (—0; 2] U [3;5 4]

2) (—o0; 4]; 4) [2; 4].

346) YkaxuTe OPOMEKYTOK, KOTOPOMY IIPHHALIEKHT TOJIBKO
omuH HOMb pyHKuEM f(x)=/x? +12 —/7x.

D[4 3)[4; 10);

2)(5:6); - 4[0;3).

347) Ykaxure MpoMexXyTOK, KOTOPOMY HPUHAUIEXAT BCE Hy-
i Gymiamn f(x) =22 —Vx* —2x. ‘

D351 3)(2:4];

2)[0;2]; #[-2;0).

348) YkaxHTe NMPOMEXYTOK, KOTOPOMY HE NMPHHAIIECKHUT HH
oxHOro Hynst GyHkumd fx) =x — v2x —1.

1) (=2;10]; 3)[0; 1];

2)[1;10)  4)(1;3).

349) Ykaxute npoMexyToK, KOTOPOMY IPHHAAJIEXAT BCE HY-
M GYHBKUMH y=x—5\/;+6.

1)[49  3)[4:9);

)49 HO;12)

350) YxaxuTe ONpOoMeXyTOK, KOTOPOMY IIPHHAIEKHT TOIBKO
omuH Homb GyHKIMH [ (x) = Vx? —2x —/15.

)34 3)(=3; 5]

)31 4)[0;2].

351) YxaxuTe MPOMEXKYTOK, KOTOPOMY HE HPHHAMLICHKHT HH
OJHOro Hyns QpyHkiuu f(x)=x— J6x-5 .

D5 3)[5;6);

2)(1;5);, 9 (O:1]
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352) Ykaxure npoMexyToK, KOTOpOMY IPHHARICKAT BCE HY-
m GyHKUIHN f(x)=x+3—4\/;.

D9 3L

2)[9; 10); 4)(1; 10).

353) Ykaxure nNpoMeXyTOK, KOTOPOMY IPHHAUIEXHT TOJIBKO
OJIMH HOIb PyHKIMU f(X) = V2 -5x-2.

1)(0506); 3)(©5;1);

2)[051); 4 (=20l

354) Yxaxure MPOMEXKYTOK, KOTOPOMY IMPHHAJIEKHT TOJBKO
oIuH Homb pyHkuuM fix) =3x+3 - 10 Jx.

1)(0;9);,  3)[0;10);

)3, HILY).

355) Ykaxure NMpOMEXYTOK, KOTOPOMY HE NPHUHAMICKHUT HH
omHOro Hy1s GyHKUEH f(x)=~/5x —V4x? +1.

D@1 351

2)[1/2; 1), 4)(1/2;2).

356) Oyukuus 3axana rpadpukoM. YkaxHute 061acThb Ompenc-

JICHHA 3TOH (QYHKIMH.
6 Y

D (-1;2);  3) (o525
2)[52) 4 [1it ).

357) ®yuxuua 3aaana rpagukoM. Ykaxure o6nacTh ompene-
neHus 3To# PyHKINH.
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1) (©0:2);  3)[0:2];
2)(2:6);  H[26). .

358) Oynxuus 3agaHa rpadukoM. Ykaxure 061acTh ompee-
JICHHSA 3TOH PYHKIMH.

Do; 3) (0;+ 0);
2) (0;0) U (0;+ 0);  4) (—0;0).

359) Oynxuus 3axana rpad)mcom Ykaxure o0nacts onpeje-
TICHHA 3TOH (YHKIHH.

I 14

-64-2¥0 2]/ 4 s

1) [-2;05  3)[-1;3}
2)[-1;0]; 4 (-1;3).
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360) ®yuxuus 3axaHa rpadpukoM. YKaxuTe 00nacTs onpene-
JIEHUS 3TOH QYHKIHH.
oY
4

2

X
6 -4 -2 0 2 4 6

1) (—oo5400) 5  3) [-2;0);
2) [0;1]; 4) [0;2].

361) ®Oynkuus 3agaHa rpadHkoM. YKakuTe obnacTe ompene-
JICHHUS 9TOH QYHKLHUH.

D[-2;1); 3[-2;0];
2[-2;3), 4[-2;2]

362) ®ynkuus 3anana rpabhukoM. Ykaxure obnacTe onpene-
JICHUA 3TOH QYHKIHH.

1 [-2;3 3)[-2; 0]
2)[-2; 1} 4)[0; 1].
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363) ®ynkuus 3anaHa rpadUKoM. Ykaxure 061acTe Ompee-
JIeHHs 3TOH QYHKIMH,

D011, 3)[-2 1}
2 [-12) 4 [-22]

364) Oynkuma 3amaHa rpadukoM. Ykaxkure o6nacTs ompene-
JCHHUsA 3TOH (PYHKIMH.
&1y

4

_5.4-24246
2

D [-1; 0], 3)[0;4];
2)[-2;2], 4 [-1;4)

365) ®ynxuus 3anaHa rpadpukoM. Ykakure o6nacTh ompene-
JeHus 3ToH GyHKIMY.

D52 3) =31
0,1 4 [-3;0]

77



366) Haiigure MHOXECTBO 3Ha4YCHHH GYHKIUH y=cos’x+3.
D04 3)[3;+ )
2)[3:4; 4G4

367) Haitaute MHOXECTBO 3HAYECHHH (DYHKIMHA
¥ =logy(x —3) — loga(x — 2).

1) [0;+ e); 3) (=001

2) (0;+ 0);  4) (—o0;+00).

368) Haiiqute MHOXECTBO 3HAYCHHH GYHKIMH y = et
1) (=0; 0);  3) [e; + 0);
2)[0;+); De.

369) HaiiguTe MHOXECTBO 3Ha4eHHH (GYHKIHH y = 27 1.
Do, 3)(—00];
2) [0;+ );  4) (=o0;0).

370) Haiimute MHOXECTBO 3HAYCHMI QYHKITMH y=25i“"-1.
D (=05 11, 3)[1; 2]

2) [—%; 1]; 4) [1; +0).

371) Haiizure MHOXECTBO 3Ha4eHNHA GYHKIHH y = 4 — COS X,
1y[2;4];  3)[-2;6];
)35 L1

372) Haiizmte MHOXECTBO 3Ha4CHHH GYHKIHH y = 1+ 5cos x.
D[4;6] 3)[0;2];
2)[-2;21, 4)[4;6]

373) HaiiauTe MHOXECTBO 3Ha4YeHuUi GyHKIHH y = 3 — 4C0S X.
D[-1;3] 3)[4;4];

L7 4HED3)

374) HalizuTe MHOKECTBO 3HaUeHHH QyHKIMHA y = 2 — 4¢0S x.
D425 3)[2;6}

) [-51) -2 6]



375) Haiiure MHOXeCTBO 3HaueHuH GyHKUMH y = 2sin x + 5.

D[22} 3)[-5;5];
2)[3;7;, H[-11]

376) Halinure HanGosnbiee uenoe 3Ha4eHUE GyHKIHH

y=2 V9sin® x + 6sinx +13 .

377) Haiijre HauMeHbIIee 1e/10e 3HaYeHHE GYHKUMH

y=3V4-2cosx—cos’x .

378) Haiimure HanGonbiee Lenoe 3HaueHHe QyHKIMH

y=T~1+4sinxcosx .

379) Haiimure HanGomnbiee nenoe 3HadeHue QyHKIMH
y=Acosx~sin’x+6.

380) Haitnire HanGonbiuee uemnoe sHadeHue GyHKIHHA

y=Scos? x+4cosx+3.

381) Haiinure Han6onsmee yenoe sHadeHue GyHKIMA
¥=0,5-4/10+6cosx+9cos’ x .

382) Haiinute Han6onsiuee uenoe 3HadeHue GyHKIHH

y=-§-\/l6sin2x+16sinx+l7 .

383) Hadinure HanGoblee Henoe 3HAYCHHE (YHKITHH

y=§\/l6sin2x+40sinx+44.

384) Haiimute Haubomnbmee nenoe 3HaueHue QYHKIUH
y=2,5Y16sin’ x + 24sinx + 24 .

385) Hafinure nanbonsiuee uenoe suadenue GyHKIHH
y= %3/40— 60cosx +25cos’ x .
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IV. IIporpeccun U TeKCTOBLIE 321291

386) Haiigure cyMMy BOCHMH IIEPBBIX WICHOB IOCIIEA0BaA-
TENBHOCTH, ¥ KOTOPBEIX CyMMa JII060ro 1icia 4IEHOB paBHa KBaj-
pary 3TOro 4Hcna.

387) CymMMa mepBOro H CeIsMOrO WIEHOB BO3PAaCTaKOIIEH
apH(QMeTHYIECKOH TIPOTPECCHH paBHa 14, a IPOH3BEICHHE TPETHETO
H mecToro ee wieHoB pasuo 10. Halinute cymMy 8 1epBEIX YI€HOB
ITOH NPOTPECCHH.

388) Haiinute pazunocts apudMeTUIECKON NMPOrPECCHH, €CIH
H3BECTHO, 9TO CyMMa 9 ee mepBBIX WICHOB paBHa 3069, a mepebii
ee 4ieH paBeH 429. '

389) Haiinure mepBbiii wieH apuMETHYCCKOH NpOrpeccuy,
€CJIM M3BECTHO, YTO cyMMa 11 ee mepBbIX WieHOB paBHa 165, a ee
Pa3HOCTh paBHa 7.

390) Haiymire pa3sHOCTh apHPMETHIECKOH MPOrPECCHM, €CITH
M3BECTHO, 9TO cyMMa 15 ee mepBhIX WwieHoB paBHa 3300, a nepBrIi
ee 9icH paBeH 311.

391) Haiimure 3HameHaTenb OCSCKOHEYHOH TIeOMETPHYECKOM
IPOTPECCHH, €CITH M3BECTHO, YTO €e CyMMa paBHa 18, a ee nepsbii
WieH paBeH 12.

392) Haiinure mHEPBBIH WICH FeOMETPHYECKOH IPOrPECCHH,
€CIIM M3BECTHO, YTO CyMMa 6 NEpBBIX e€ WICHOB paBHa 6552, a
3HAMCHATEIs PaBeH 3.

393) Haiinnrte 3HaMeHATENb TeOMETPHIECKOH IIPOTPECCHH, €C-
JIM M3BECTHO, YTO CyMMa 4 ee NEpBHIX WIEHOB paBHa 8736, a ee
HEPBBIA WieH paBeH 56.

394) Haiimrre TpeTHii WieH GECKOHEYHOH IeOMETPHYECKOH 1Ipo-
IPECCHH, €C/IH W3BECTHO, YTO €€ CyMMa paBHa 66, a ec NepBbIH WICH
paseH 33.
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395) Haiinure deTBepTHIH WICH reéOMETPHIECKOH NPOrpeccuy,
€CIIM M3BECTHO, YTO CyMMa 5 ee MEpBEIX WIEHOB paBHa 713, a ee
3HAaMEHaTeNb paBeH 2.

396) Iareiit aneH apudMeTHIECKOlH NpOrpeccHu paseH 14, a
CyMMa NEPBBIX HECATH YJIEHOB 3TOH k¢ apuMETHYECKOH mpo-
rpeccud paBHa 155. Haiinure npou3sBeneHue TpeTHETO U IMATOTO
YIEHOB 3TOH MPOrpecCHH.

397) Tperuii uneH apudmeTHdecKod IPOrpeccHH paBeH 5. A
CyMMa NEPBBIX JECITH WieHOB paBHa 75. Halinure cymmy kBajpa-
TOB BTOPOTO M YETBEPTOI'0 WICHOB 3TOH apH(METHUECKOH mpo-
TPECCHH.

398) Ilepserii 4ineH GeckoHe4HOH yOBIBaKOIIEil reoMeTpuye-
CKOH TIporpeccuu paBeH 8, a ee cymMMma paBHa 16. Haitnmre
CyMMY TPETBETO H YETBEPTOTO WJICHOB ITOH reOMETPUYECKOH
IIPOTPECCHH.

399) Tpetuii WicH reoMETPHYECKOH MIPOTPECCHH € MOJOKHTEIb-
HEIM 3HaMEHaTeNneM paBeH 9, a cyMMa HeEpBOTO WiIEHA CO BTOPHIM
paBHa 4. Hajimyre nsThIii WieH 3TOi reOMETPHUYECKOH POrPECCHH.

400) B reoMeTpuuecKoii OpOrpecCHu C MOJOXHTENBHBIM 3Ha-
MeHaTeneM TpeTul wied paBeH 4, a maTeri 16. Hailmure cymmy
nepBhiX 10 4neHOB 3T0H reoMeTpHIECcKOH MPOrPecCHH.

401) BoceMoii wieH apuMeTHYECKO#H mporpeccud paseH 24, a
IATBIA WIEH TOH ke aprudMeTirdeckoit porpeccun paseH 15. Haii-
JHTE CyMMY HIEPBOTO H JIECATOTO WISHOB 3TOI IIPOrPECCHH.

402) IaTHamaTeiil 4ieH apudMeTHIeCKOH IPOrPecCHH PaBeH
37, a cymMma miATOrO M HiecToro paBHa 36. Haiiaute npousBeneHne
MEPBBIX ABYX WICHOB IIPOTPECCHH.

403) Tpertuii unen apudmernyeckoid Nporpeccuu B TpH pasa
MeHBIlle NIECTOro, a CyMMa BTOPOrO H IATOTO paBHa 16. Ompexe-
TIMTE HEPBBIii WICH NPOTPECCHH.
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404) ITareni wieH apudMeTHYecKoil mporpeccHu paseH 15, a
CyMMa YETBEPTOTO M OAMHHANIATOrO wWieHOB paBHa 40. Haligure
[IPOH3BENCHHE BTOPOTO H TPETHETO WICHOB IPOIPECCHH.

405) CyMMa nepBHIX MATH YWICHOB apu(pMETHIECKOR mporpec-
cHH paBHa 240, a cyMMa IIepBEHIX JECATH WICHOB 3TOH MPOTrpecCHH
paBHa 555. Halizute cymMMy BTOpOro, MIECTOrO H CEABMOTO WICHOB
3TOH IPOTPECCHH.

406) Cxonpko rpaMMOB BOJbI HYXHO BRIIapuTh U3 0,5 Kr co-
JIEBOTO pacTBOpa, cozepxkamero 85% Boasl, YTOOB HOIYYIHTH
Maccy ¢ ConepxanueM 75% BOIEL.

407) B aByx xanuctpax Haxomurcs 90 n Oemsuna. Ecin u3
1IepBO# KaHHCTPHI IEPE/HMTH BO BTOPYIO 10% OeH3uHa, HaxoAsmIe-
rocd B HEPBOH KaHHCTpe, TO B 00enX KaHMCTpax Oy[eT MOPOBHY.
Ckonmbko MMTpoB GeH3MHA B KAKAOH KaHUCTpE?

408) Hacoc Moxer BhIKayate M3 OacceitHa 1/3 Bogel 3a
10 mum. IlpopaGoras 0,25 4, Hacoc ocranoBuics. Halinure BMe-
CTHMOCTE OacceifHa, €CJIM II0CJIE OCTAHOBKH Hacoca B OacceiiHe
eme octanock 40 M BozbL.

409) BemocHniequcT npoexana pacCTOSHHE MEXITY ABYMA MO-
cenkaMu 3a 3 nHA. B mepBuii geHs OH mpoexan 1/6 Bcero myTH H
eme 50 kM, Bo BTOpOI#f 1/5 Beero myTu u eme 15 kM, a B TpeTHit
neHb 1/20 Bcero myTH ¥ octaBmneca 70 kM. Hadinure paccrosnue
MEX1y 1I0CEIIKaMH.

410) Brnaguuk cHavana CHSJI CO CBOETo cyera B cOepbaHke
1/5 cBoux aewer, motoM 5/16 ocraBmuxcsa H eme 999 py6. Iocne
3TOro y HEro octanock Ha cOepkumkke 1/4 Bcex neHer. Kakum
OBLI IepBOHAYATBHEIN BKIa]?

411) I'pyma mKOJIGHHMKOB COBEPHIWIA [I0XOJ BO BpeMs JIET-
unx kaudkyn, [lepeeie 50 xM oHM mpommbuin Ha Oalimapkax, 1/5
OCTABLICHCA YaCTH MapiupyTa MPONUTM IEHMIKOM, a 3aTeM ONSATh
WisUH Ha Oadinapkax. B urore na Gaiimapkax mporsum B 3 pasa
6onsie, yem nponums nenikoM. Kakosa fymea Bcero Mapmpyra?
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412) Hacoc Moxer BrikadaTh u3 Gacceitna 5/6 Boarl 33 4 9 15
muH. Jlo nomynHs Hacoc padoTan 4,5 4, mocje 4ero ocrajaoch Bhl-
xauats eme 80 M. Haiiziure 06beM Gacceiina.

413) Ha BeimyckHOM 3k3aMeHe Mo MareMatnke 1440 nikoms-
HHUKOB pEHOIMIM 3ajaud ¢ omiHOkamH, 320 INKONEHHMKOB, CIaBaB-
[IMX 3K3aMEH B 3TOT JCHB, HE PELIWIH HY OJHOH 3a7auH, a YHCIIO
HIKOJBHMKOB, PEHMIMBIIMX BCE 3aJa4YM TPAaBWIBHO, OTHOCHUTCA K
YHCITy HE PEIMBIINX HH OJHOH 337a4H, KaK 5:3. CKONBKO IIKOJIb-
HHKOB 3K32aMEHOBAJIOCH 10 MATEMAaTHKE B 3TOT ACHB?

414) Cymma xBaapaToB HMQp ABY3HAYHOTO 4YHMCIIA paBHa 61,
Ecnu ot 3TOrO ABY3HAYHOIO YHCIIAa OTHATE 9, TO ONYYHTCS YHCIIO,
3aIMCaHHOE TeMH Xe urdpaMu, HO B oO6paTHOM nopsaake. Haiinute
YHCIIO.

415) 3apa6oTHbIe wiaTel pabo4ero 3a sHBapb ¥ PeBpaIb OTHO-
carcd, kak 9:8, a 3a deppannb 1 MapT, Kak 6:8. 3a MapT OH moXyYHA
Ha 450 py6. Gonblue, YeM 3a AHBAPh, U 33 NEPEBHINONHCHHAE KBAp-
TAJIBHOTO IUIaHA pafodeMy HAa4YMCIHIM NpeMuio B pasmepe 20%
€ro TpexMecsa4Horo 3apa6orka. Haifmure pasMep NpeMHH.

416) K 200 r pactBopa, comepxauniero 60% comi, no6aBum
300 r pactBopa, conepxamiero 50% Toii e conn. CKOIBKO mpo-
LEHTOB COJU COAEPXKUTCA B MOTYy4YHBILEMCS pacTBope?

417) K 200 r pacrBopa, copepxamiero 30% conm, goGaBuim
400 r pactBopa, comepxamero 75% Toit xe coms. CKOIBKO IIpo-
LICHTOB COJIM COAEPKHUTCA B MOIYUHBIIEMCS pacTBOpe?

418) K 900 r pactBopa, comepxatero 30% comm, noGaBuim
300 r pactBopa, comepxkamero 90% coan. CKONIBKO IPOLICHTOB
COJIM CO/AEPXKUTCA B IOTyIHBIIEMCS PacTBOpeE?

419) K 200 r pactBopa, coaepxamero 80% conu, noGaBuam
300 r pacTBopa, conepxamero 40% Toi xe coau. CKoIbKO npo-
LECHTOB COMIH COACPAKHTCA B MONYYHBLIEMCS pacTBope?
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420) K 100 r pactBopa, coxepxamero 70% coiu, 100aBHIH
300 r pactsopa, conepxamero 50% Toii ke coau. CKOIbKO mpo-
LIEHTOB COJIH COREP>KHTCS B MOTY4IHBIIEMCS pacTBOpe?

421) K 150 r pacreopa, comepxamero 20% comu, 1o6aBmwid
350 r pactBOpa, conepxxamiero 40% Toit xe comu. CKONbKO mpo-
LICHTOB COJIH COZIEPXHTCA B HOTyYHBIIEMCH PacTBope?

422) K 350 r pacrBopa, comepxamero 10% comu, nobaBmmm
450 r pactBopa, coxepxamero 50% comn. CKONBKO NPONEHTOB
COJIH COZIEPKUTCA B IIOTyIHBIIEMCH pacTBope?

423) K 360 r pacreopa, conepxamero 10% comn, nobasumu
440 r pacTBOpa, copepxamero 50% Toii ke COMH.

CKOIBbKO IPOLICHTOR COJIM COJAEPIKUTCA B IIOYyUYHBIIEMCS pac-
TBOpE?

424) K 250 r pactBopa, coneprxamero 20% comu, zoGaBumm
150 r pactBOpa, copepxamero 60% Tto¥ xe com. CKOIBKO npo-
LIEHTOB COJTH CO/IEPXKHUTCA B MOTYYNBIIEMCS pacTBope?

425) K 90 r pactBopa, copepxamero 10% comm, noGasunm
160 r pactBOpa, conepxamero 35% Toit xe com. CkoIBKO Ipo-
LICHTOB COJIH COAEPKMTCA B MOTyYHBIIEMCH pacTBope?
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BAPHAHTEI }
THUIIOBBIX TECTOBBIX 3AJTAHHIA

BAPHAHT 1
YACTH 1

e Jlns 3amanuii ¢ BEIOOPOM OTBETa U3 YETHIPEX NpeIOKeH-
HBIX BAPUAHTOB BHIGEpHTE OMH BEpHBIH. B 61anke oTBeTOB Ne
1 mocraBbTe 3HAK «X» B KJIETOYKY, HOMEP KOTOPOH COOTBETCT-
ByeT HoMepy BRIOpaHHOro Bamu otBera.

o Ecnu BapuaHTBl OTBETA K 33JaHHIO HE HPHBOJAATCH, TO NOTY-
9eHHBIH pe3y/IbTaT CHavYajia BIHMINUTE B TEKCT paboTHL, a 3areM
niepeHecuTe B OraHk oTeeroB Ne | cripaBa OT HOMEpa COOTBETCT-
BYIOIIETO 3aJaHHs, HAYHHAA C NMEPBOH KieTouku. Kaxyro mug-
PY, 3HAK MMHYC H 3aIATYIO [MIIIUTE B OTAEIBHOH KIETOUKE B CO-
OTBETCTBUM C NpPHUBEIEHHLIMH B OmaHke oOpasuamu. Expmmni
H3MEPEHHH YKa3bhIBaTh HE HYXHO. Ec/M OTBETOM SBILIOTCA He-
CKOJIBKO YHCEJI, 3AIHILNTE HX B JII0OOM MOpAIKe B ONaHK OTBETOB
Ne 1, pazaenme TOUKo# ¢ 3ansToi, Harmpumep: 3; —10.

» Ecmu B oTBere npuBeneHa Tabnuia, TO MEPEHECHTE 3allH-
canHy10 Bamu nocnenoBarensHocTs 1Hbp 6e3 mpobenoB u uc-
MOJIb30BaHUSA IPYTHX CHMBOIIOB B OJiaHK 0TBETOB Ne 1.

Mopynb «<Anre6pa»

3
Haiinure 3sHaueHne BrIpaxkenus 3- [%] —10- %

Ortser:

Ha xoopaunaTHo# npsaMoi oTMe4eHB! 9HCIa g, b M C.

\

a b c
U3 cnenyromux yreepxaeHuii BiOepuTe BepHOE.

1)a-b>0 2) 3b>3c 3) c—a>20 4) b-c>0
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3HaYeHHE KAaKOro M3 BHIPOKEHMI ABIACTCA YHUCIOM DPAIMO-
HaJIbHBIM?

1 (V3-2)(V3+2) 3) V749

2) (fi | 4 (V2-1)°

2

4. Haiinure xopHu ypaBHenus x° + 11x — 12 =0,
OrteerT:
5. YcraHOBHMTE COOTBETCTBHEC MeXAy rpadukamu GyHKuMi H
($hopMyIIaMH, KOTOpBIE HX 334aI0T.
TPA®UKH OYHKIUM
A) B)
y‘ 1Y yt 1
: \[ 1/
oL s 1 i
B)
l Ay
/
1
] x
o 1 41
/
|
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®OPMYIJIbI
Dy==’-12) y== 3) y=—Z 4) y=x'-1
X

A b B

OrTser:

Apudmerndeckas mporpeccus 3aJaHa HECKOIBKHMH TMEPBbI-
MH WieHaMH: 2; —1; —4; ... HalimuTe cyMMy mepBhIX JecATH €€
YIICHOB.

OTBeT:

2 2
. a —b {1 1]
Hamxm'e 3HAYCHHC Bmpax(emm e l'IpPl
2ab a b

a= 1% ub= 2%. B oTBeT 3anHNIMTE HOIYYEHHOE THCIIO.

OTBerT:

2x—-5>0
Pemmre cHcTEMY HEpaBEHCTB 3¢9 Ha xaxom pucys-
X—3%

K€ H300pa)KEHO MHOKECTBO €& pemenuii?

i

Mopayns «FeomeTpus» J

B pasnoGenpennom tpeyrompHuke ABC ¢ ocHoBanHeM AC
BHENIHKH yron npu BepmmHe A paBeH 111°. Haiinure Benu-
yHHY yraa ABC. OTser Jaiite B rpagycax.
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10.

11.

12.

13.

88

1115
A C

OTser:

Juaronamm pom0a otHocATCs Kak 3 : 5. ITlepmmerp pomba pa-
BeH 136. Haiiaure BricoTy poMOa.

OTBeT:

Haiinute mnomany Tpameuuy, n300paxxEHHON Ha PUCYHKE.
B 2 C

] 1
4 2 H 3 D

OrtBeT:

Haiinure Tanrenc yrna AOB, u306paxk€HHOr0 Ha pHCYHKE.

B

OrtBeT:

VKaXKHTe HOMEpa BEPHbIX YTBEPXKICHHHA:

1) IInomane TpeyroJbHHKa PaBHA IPOU3BEICHHIO €TI0 OCHO-
BaHHA Ha BRICOTY.
2) T'nnoreHy3a paBHa CyMMe KBaIpaToB KaTeTOB.



3) Ecnu aBa yria oHOTO TPEYrONBHHKA PaBHSI IBYM YIiIaM

JPYTOTO TPEYTOIBHAKA, TO 3TH TPEYTOIBHHKH MOAOOHEI.
4) MmaroHam pom6a TOUKO# NepeceueHHs eIATCA IOIoNaMm.
5) IInomane kBaxpaTa paBHA KBaJpaTy €ro AHaroHaId.

Ortser:

Mogaynb «PeanbHan matemaTuka»

14. B Tabmmie npusenén HopMarue no Oery Ha 100 MetpoB ans
y4amuxcs 9 Ki1accos.
Mansuuku JeBouxu
OtMeTKa | «5» «“» «3» «S» «» «3»
Bpems 132 | 138 | 144 | 156 | 162 | 168
(cexyn 1)

Kakyio oTMeTKy modyIuT MajibuuK, mpobexaBmmmii 3Ty JHC-

TaHIuIo 32 14,7 cexyuasi?

15.

16.

1) Ot™eTka «5» 3) OrMetka «3»
2) OtMerka «4» 4) HopMaTHB He BBIIOJHEH

Ha rpaduke m3o0paxkeHa 3aBHCHMOCTh CKOPOCTH JBIXXEHHA
aBTOMOOMIIA OT BpeMeHH, 3aTpaueHHOTo Ha JBikenne. Kakoe
PaccTOSHHE aBTOMOGHIIL ITPOEXall C IIOCTOAHHOM CKOPOCTEIO?
OrtBer nafite B KHIIOMETpAX.

v, KM/‘I“
90
5% \
0t 123456 t.MH;H

OrBeT:

CroumocTs 3KkcKypcun coctaBmierT 200 p. Jis B3pOCIBIX H
100 p. mma geredt. na rpynn G6onee 10 genoeek mpenocras-
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17.

18.

nserca ckuaka 10%. Cxompko pyOneii 3aruiaTHT 3a 3KCKYp-
CHIO IPYIINA, cOCTOAmas U3 3 B3pOCIEIX | 8 xereit? -

OTBeT:

Ha pucynxe m306paxéH komoner ¢ «kypaBném». Kopotkoe
IUIEYO MMeeT JUIMHY 2 M, AmHHoe — 6 M. Ha ckonbko Mert-
POB TOJAHUMETCA KOHEN KOPOTKOTO IUIeda, €CIH OIYCTHTh
BeIpo Ha 3 M?

6y

=
OtBeT:

Ha xpyroso#i auarpamme IOKa3aHO paclpelielIicHHE Hacee-
Hus Poccuiickoit @epepanny Mo BO3pacTHOMY COCTaBy.

0-15 ner
(] 16-34roma

35-64 roma
B 65 ner u crapme

Ompenemure, MoAedl Kakod BO3PAaCTHOH TIpYIHIHI OoONbIne

Bcero B Poccwiickoit denepanun.

19.

20.

90

1) 0-15 ner 3) 3564 rona
2) 1634 rona 4) 65 ner u crapimie

B ypHe nexur 3 Oenbix, 2 XKEITBIX M 5 KpacHBIX HIApOB.
Halinure BEpOSTHOCTH TOrO, YTO H3BJICYEHHBIM Hayraj miap
OyneT xenroro uBera.

OrtgerT;

U3 dopMyst ° + b° = ¢ BrIpasuTe nepeMeHHyIo b (Bce Be-
JMMYHHBI IOJIOXKUTENBHBI, IPHYEM a < C).
OrserT:




He 3a6yznpTe nepesecTH Bce OTBETHI B GJ1aHK OTBETOB Ne 1.

YACTD 2

Ilpu BhmonHeHuH 3aganuii 21-26 ucnomb3yiite G1aHK OTBe-
T0B Ne 2, CHavana ykaxute HOMED 3aJaHUA, a 3aTEM 3alHIIH-
TE €ro pelieHHe M oTBeT. IInmmTe 9éTKO M pasbopumso. OO6-
pamaeM Bame BHMMaHMe Ha TO, 9TO 3allCH B 9EPHOBHKE He

6yayT YYUHTHIBATHCA IIPH OLEHHBAHHH PabOTEL

Moayns «<Anre6pa» ]

21.

22.

23.

72n+

Coxpature apods W

Cymma mudp aBysHayHoro umcia paBHa 8. Haiiaure 31O
YHCI0, €CJIM M3BECTHO, YTO €CNH M3 KaXHo# ero muadpsl or-
HATH [0 2, TO 3TO YHCIIO YMEHBIIATCA BABOE.
2 V_

x—1 ‘
MPH KaKMX 3HAYCHUAX p IpsAMad y = p HE UMEET C 9THM Ipa-
(HKOM TOUEK NepecedcHHs.

. x
IMoctpotite rpapmk ¢yHKuMM y = H OmpeJelmTe,

24.

25.

26.

Moayns «FeomeTpus» |

B npsmoyroimsaoM Tpeyromsauke ABC ¢ mpAMEM yriioM B
BL — 6uccextpuca, BH — BBICOTa, MEHBIIHH OCTPBIN Yroi
Tpeyroneunka ABC paBen 42°. Haiigure yron LBH. Otser
JanTe B rpaxycax.

B tpeyromsuuxe 4ABC mposenennt Guccextpuck BK u CL,
nepecexaronecs B Toake O. Jlokaxure, YTO TPEYTOIbHHUKH
KOL n BOC nonoGus1, ecili H3BECTHO, 9TO OTpe30K KL ma-
pasuiesieH cropone BC.

B tpeyromsuukxe ABC cropoHs! paBHE 5, 6 u 7. Haiture pa-
IHYC OKPY>XHOCTH, OIMCAaHHOH OKOJIO TPEYTOIbHHKA.
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BAPHAHT 2

YACTH 1

e Jlna 3anaHuii ¢ BEIGOPOM OTBETAa M3 YETHIPEX MPEIUIOKCH-
HBIX BapHaHTOB BEIOEpHTE ONHMH BepHBIH. B GnaHke oTBeTOB No
1 HOCTABETE 3HAK «X» B KIETOYKY, HOMEP KOTOPO# COOTBETCT-
BYeT HOMepY BrIOpaHHOro BaMu oTBera.

e Ecim BapHaHTBI OTBETa K 33JJaHHIO HE NIPUBOASATCH, TO MOIY-
YEHHBIA pe3y/IbTaT CHa4aia BIMIIMTE B TEKCT paGoThl, a 3aTeM
nepeHecute B 671aHK oTBeTOB Ne 1 cripaBa OT HOMepa COOTBETCT-
BYIOIIIETO 3a/IaHus, HauHHas ¢ TepBoii xieTouku. Kaxmyio mud-
pY, 3HaK MMHYC U 3aIATYIO ITHIINTE B OTIEIbHOH KIIETOYKE B CO-
OTBETCTBHU C MPHBEOSHHBIMM B OnaHke oOpasmamu. EqvHMIM
H3MEPeHHI yKa3sIBaTh He HYXHO. EcM orBeTOM ABISIOTCS He-
CKOJTBKO YKCEL, 3aIHMIINTE UX B IHOOOM 1nopsake B 6J1aHK OTBETOB
Ne 1, pa3nermiB TOUKOI ¢ 3anATO#, Hanpumep: 3; —10.

o Ecmu B oTBeTe mpuBencHa TablAIA, TO NEPEHECUTE 3allH-
caHHyi0 BaMu 1ocne[oBaTeTbHOCTE IuGp Oe3 npobenos u uc-
HOTb30BaHMS APYTHX CHMBOJIOB B OJaHK OTBETOB Ne 1.

Moayns «<AnreGpa»
: . 0,4
1. Haiigute 3Ha4eHHUE BHIPAXKECHHS ——— .
0,3-0,7
Orser:
2. Ha xoopauHaTHOI ApAMOH OTMEYEHO YHCIIO 4.

0 1 2 a3
3 cnexyromux yTBEpAKACHUH BHIOCPHTE BEPHOC.
1) 2—|q <0 3) 3-a<0
2) Ja>2 4) a-2<0
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3. Pacnonoxkure B OpAIKe BO3pacTaHMs dHCHA J79;9; 221.
1) V79; 24219
2) V795 9; 2421
3) 24/21;9; V79
4) 9; 2421; V79
4. Haiigure xopuu ypasnenns 10 —2(x—4) =1+ 3x.
Orser:
5. VYcranoBHTE COOTBETCTBHE MeXAy rpaduxkaMu (yHKIMH H
¢dopMynaMu, KOTOpBIC UX 3aJalO0T.
TPA®UKY O YHKIIN
A) B)
Vi b7}
T ol .
' - x
o] |1 X
/ \
B)
Vi
1
01 X
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DOOPMVYJIbI
Dy=2x 3)y==
2)y=-2x 4) y=+x

A - b B

OtBer:

I'eomeTpryeckas MporpeccHs 3alaHa HECKOJILKAMH IIEPBBIMH
yieHaMH: 2; —6; 18; ... Halimure cyMMy NepBBIX IIATH €€ WIEHOB.

OrtBeT:

. a—b a*—b?
Haiinure 3HaueHHe BHIpOKeHUA —— !
2 4
U b =2,2. B oTBeT 3anuNmMTe MOIYyIEHHOE THCIIO.

OrBer:

mpua=-1,2

Yxaxcme KOJIHYCCTBO LICNIBIX peIIIeHI/Iﬁ CHCTEMEL HepaBeHCTB
2x—9<90
4x+5>2°

1) 6 2) 7 3) 0 4) 5

Mopayns «Feomerpusa»

94

B pasnoGenpennoM tpeyronsauke ABC ¢ ocHoBanueM AC
enuuuHa yrina ABC papna 46°. Haiinute BeIMHHy BHEIIHETO
yria npy BepummHe C.

B

46°

OrBer:




10.

11.

12.

13.

B npAMOyroiLHOM TPeYToJibHHEKE ¢ THIIOTeHY30# 12 HaluTe
JUIHHY MeIHaHBbl, IPOBEAEHHON U3 BEPIIHHAI IPAMOTO YIJIA.

OrtBer:

Hatinute miomans Tpameuys, H300pakEHHOM Ha PUCYHKE.

B 5 C
10 8
[]
4 6 H 8 D

Ortser:
Haiinure TanreHc yria AOB, n300paxkéHHOTO Ha PHCYHKE.

B

(0] 4

OrtBer:

VKa)kKuTe HOMEP2 BePHBIX YTBEPXKICHMUI:

1) [Inomane Tpamelmu paBHAa MPOM3BEACHHIO €€ CpeaHeit
JIMHUH Ha BBICOTY.

2) CymMa yriIoB TpeyroinsHHKa paBHa 360°.

3) Karer Bceraa 60mbiie rumoTEHY3EL

4) Bce paBHOGEApEHHEIE TPEYTOLHEKH PABHEL

5) Bee yribl IpaBHIILHOTO MIECTHYTONBHHKA PaBHEI 135°,

Ortser:
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Moayns «<PeanbHas matemarTmka» J

14. B tabnuue npusenéH Hopmatus no Oery Ha 200 MeTpoB 1uis

yyamuxcsa 9 Knaccos.

Massunku ' JeBouku
OtMeTKa «5» «4» 3B» | «5» «» «3»
Bpems 28 | 286 | 292 | 34 | 35 | 372
(cexyHB1)

Kakyio oTMeTKy MOJY4YHT I€BOYKa, IpolexaBoias 3Ty JHC-

TaHIMIO 32 33,2 cexyHAbI?

15.

16.

96

1) Ot™etka «5» 3) OrMetka «3»
2) OtMeTka «4» 4) HopMaTHB He BBIIIOIHEH

Ha rpajuke uzoOpaxena 3aBUCUMOCTb CKOPOCTH JABHKCHHSA
ABTOMOOWIIA OT BPEMEHH, 3aTPayeHHOro Ha ABIKeHHe. Kakoe
PAcCTOSIHUE aBTOMOOMIIb [IPOEXall C MIOCTOSTHHOH CKOPOCTBIO?
OTeeT HaiiTe B KHNOMETpax.

v,m/q ]
80
40 N
20 / \\
ol 3 6 9 1215 18 ¢ mun

OrBerT:

CpenHuii BeC MaJIbUHKOB TOFO K€ BO3pacTa, YTO ¥ AHIpEH,
paBeH 56 kr. Bec Auapes coctasipsieT 110% oT cpenHero Be-
ca. CKONbKO KHIIOTPAMMOB BECHT AHIpE?

OTBerT:




17.

18.

Yenosex poctoM 1,8 M CTOMT Ha paccTOsHUM 6 M OT CTONIOA,
Ha KOTOpPOM BHCHT (oHaps. YenoBek oTGpachiBaeT TeHb M-
HOH 4 M. HalinuTe BhicOTY cTONOA.

OrTBerT:

Ha xpyroBoi#l nuarpamme IokasaHO pacHpecicHHE Hacene-
Hus Poccuiickoit deepanny no BO3pacTHOMY COCTABY.

0-15 ner
[] 16-34roma

| 35-64 ronma
. 65 net u crapiue

Onpenenmute, moneii Kako BO3PAaCTHOM TIPYNIEI MEHbLIE

scero B Poccuiickoii ®eaepanum.

19.

20.

4 Ne 559

1) 0-15 ner 3) 3564 roma
2) 1634 rona 4) 65 ner u crapme

B ypue nexwur 5 cuumx, 3 3eneHsiX U 12 KpacHBIX MIApoB.
HaiinuTe BEPOATHOCTH TOTO, YTO M3BIEYEHHBIH Hayraj map
Oyner cuHero LBeTa.

Orger:

U3 popmysi %:% BBIPA3HTE NIIEPEMEHHYIO ¢ (BCE BEJIH-

YHHBI HIOJIOXKUTEIbHEI).
Ortser:
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He 3a6yapTe nepeHecTH Bee oTBETH B 61aHK 0TBETOB Ne 1.

YACTDb 2

Tpu BEIMONHEHMH 3amanmit 21-26 ucnos3yiiTe GlaHK OTBe-
ToB Ne 2. CHavaiia yKaKuTe HOMEP 3alaHHsA, a 3aTEM 3aIHNIH-
Te ero pemenue U oter. [Inmure 9éTko ¥ paszdopunuso. O6-
pamaeM Bame BHMMaHKE Ha TO, YTO 3alUCH B 9EPHOBHKE HE

OyIyT YYUTHIBATHCS MIPH OLICHUBAHUH pabOTEL.

Moaynb «<Anrebpa» J

21.

22.

23.

22n+3 . 33”—-1
CokparuTte ApoOb -—;1—’7—2_7"—+l_
Cymma uudp ABy3HauHoro umcia pasHa 11, a cymma mx
KBajpaToB paBHa 73. Haiiaure 310 umco.

2

Tloctpoiite rpadpux GyHKUHH Y = X U OIpeAciHTe,

[P KaKMX 3HAYEHWIX p OpAMas y = p HE MMEET C 3THM Ipa-
(HHKOM TOYEK NEpecedeHHU .

Mopayns «eomeTpusa» |

24,

25.

26.

98

B npsamoyromsHOM TpeyrombHuke ABC ¢ NpAMBIM yriiom B
BL — 6uccexrpuca, BH — Bricota, «HBL = 42°. Haiinure
GonpIumii ocTphLi yron TpeyromsHuka ABC. OTser maiTe B
rpagycax.

B tpeyronshuke ABC nuposenensl Menuansl AK u BM, nepe- '

cekaromuecs B Toake 0. Jlokaxure, 9To TpeyrombHuku MOK
U AOB nonoOHEI.

B tpeyronsunke ABC cropons! paBHs! 3, 5 1 6. Haiinure pa-
JIMYC OKPYXXHOCTH, OITMCaHHOH OKOJIO TPEYTONIbHHUKA.



BAPHAHT 3
YACTh 1

e Jlns 3anaHMii ¢ BLIGOPOM OTBETa M3 YETHIPEX MPEMIOXKEH-
HBEIX BapHaHTOB BEIOEpHTE ONHH BepHEIi. B G1anke otBeToB Ne
1 mocTaBETE 3HAK «X» B KJICTOYKY, HOMEP KOTOPOH COOTBETCT-
BYET HOMEDPY BHIOpaHHOTO Bamu oTBeTa.

e Ecm BapuaHTEI OTBeTa K 33JaHHUIO HE TIPUBOISATCH, TO TIONMY-
YEHHBIH Pe3y/bTaT CHaYalla BIMIIMATE B TEKCT PaboTHL, a 3aTeM
nepenecuTe B GaHK oTBeTOB Ne 1 chpasa OT HOMeEpPa COOTBETCT-
BYIOIIETO 33/IaHNA, HaYMHasA C NEpBOH KiIeToukd. Kaxayro mmg-
PY, 3HAaK MHHYC H 3alIATYIO [TUIIHTE B OTIACIBHOM KIETOYKE B CO-
OTBCTCTBHH C IPHBEAEHHBIMM B Onanke oOpasuamu. Empmuisi
U3MEPEHMH yKasblBaTh He HyXHO. ECIIM OTBETOM SBISIOTCA He-
CKOJIBKO YHCEJ], 3alMIIKTE UX B TI000M NOpsAIKe B GIaHK OTBETOB
Ne 1, paznemvB Toukoif ¢ 3anstroit, Hampumep: 3; —10.

e Ecmm B oTBeTe mprBeaena TaGimia, TO IEPEHECHTE 3allH-
canHyio Bamu nmocneznosarensHocTh 1udp 6e3 npobenos u uc-
MOJIb30BAHHA JIPYTHX CUMBOJIOB B O1aHK oTBeTOB No 1.

Moayne «Anre6pa»

3,6-2,2

HalizuTe 3HaYeHHE BBIpaKeHUA 13
2

Otser:

Ha xoopauHaTHO#H TIPSAMOii OTMEYEHO YHCIO a.

a
4 -3-2-1 0

U3 crenyronmx yTBepikIeHHil BHIOEPHTE BEPHOE.

1)2-a<0 © 3 a+3<0
2) |a|]-2>0 4) 4+2a>0
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(f

3. Haiaure 3Ha4€HNE BRIPOKEHHUA 77
5 2 25
1) - 2) 1- 3H1 4) —
) 5 ) 3 ) ) 3

4. Haiigure xopau ypaeHeHus 7 — 3(2 —x) = 5x - 2.

OrBert:
5. YcraHOBHTE COOTBEICTBHE Mexay rpadmkamu QyHKuMA H

¢dhopMyi1aMH, KOTOPBIE HX 3a/al0T.

FPA®UKU ®YHKIIA
A) b)
Y, \ ya
1 1
- 0 -
of [t x 1 x
/ \
B)
57 )
1
0 -
1 X
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OOPMYVJIbI
1) y=2x+1 ) y=-3

2) y=> 4) y=-2-1

OTBeT: A b B

ApudmeTHdIECKass MPOrpeccHs 3aJaHa CBOMM IEPBHIM diie-
HOM a; = -3 ¥ pa3HOCTEIO d = 3. HaliiuTe [BeHaaTHI Wien
3TOH ITPOTPECCHH.

Ortser:

Haiinure BTOpO#f ABYd4IeH B PamIOKEHHM HAa MHOXHTEIH
KBaJIpaTHOTO TPEXWICHA:

2y 1
2x° —x—1 2[x+2](...).

B oTBeT 3anupmTe NOITYYCHHOE BBIPAXKCHHE.

Ortser:

Pemnre HepaBencTo —2x — 1 > 0.

OTBerT:

Moaynsb «FfeomeTpus»

10.

Octpeiit  yron npsMOYroiabHOrO TPEYTroNbHMKA B 4 pasa
Gosbme Apyroro oCTpOro yria 3Toro TpeyromsHuKa. Haiigu-
TE€ MEHBIIMH YTOJ1 3TOTO TPEYTONBHUKA.

OrtBer:

Haiinure ctopony AD wetpipéxyronsuuka ABCD, eciu AB =
3, BC = 4, CD = 5 1 M3BECTHO, YTO B YETHIPEXYTOJBHHK
ABCD MOXHO BITHCAaTh OKPY>XHOCTb.

OTBeT:
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11. Haiinure nnomanb TpeyroiabHHKa, H300PKEHHOTO HA PH-
CYHKE.

OrtBeT:

12. Haiigure kocumyc yriaa AOB, n300paxEHHOTO Ha PHCYHKE.

B

OrTBeT:

13. Vkaxute HOMepa BepHbIX YTBEPKICHHM:

1) Cymma yriioB npsMOYTOJBHOTO TPEYTONBHHKA paBHa 90°.
2) [Inomamge mapajulenorpaMMa paBHa IMPOH3BEACHHIO €I0
OCHOBaHHS Ha BBICOTY, OIMYHIEHHYIO Ha 3TO OCHOBAHHE.
3) CymMMma JBYX CTOPOH TPEYTOJIbHHKA MEHBILIE TPETHEH CTO-
DOHBL.

4) BrucanHsiif yroa paBeH INOIOBHHE LIEHTPAIbHOrO, OMH-
paroiierocs Ha Ty JKe IyTy.

5) IInomans Tpaneuuy paBHa MOITYCYMME €€ OCHOBaHHHM.

OTBeT:
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Moayns «<PeanbHan MmaremaTnka»

14. B rtabmane npuBengH HopMarus mo Gery Ha 300 MeTpoB s
y4amuxcs 9 xmaccos.

Mansunku JleBouxu
OTMeTKa «5» «» «3» «5» «d» 3»
Bpews 44 | 465 | 49 | 53 | 55 | 584
(cexynnsr)

Kakyro oTMeTKy MOIy4YHT MalbyuK, npoGexaanu 3Ty IHMcC-
TaHIHIO 32 47,4 cekyHBI?

1) OtMmerka «5»
2) OtMeTKa «4»
3) OTMetka «3»
4) HopMaTyB He BLIONHEH

15. Ha rpaduxe uzoGpaxeHa 3aBHCHMOCTS MPOHICHHOTO IIele-
XOJOM IYTH OT BpeMeHn [BixeHmsA. Halimure HanGonburyio
CKOPOCTEh, KOTOPYIO Pa3sBHI NEMIEXOX 33 BCE BPEMS JBHKE-
Hus. OtBer jpaiite B kxM/U.

4
5, KM

=]
—
~
-
b 3
= /

Ortser:

16. buser B xuHO cToMT 250 p., a GHnet B Teatp Ha 20% Hopoxe
6unera B kunO. Cxomeko pyGieii cront 6uner B Teatp?

Ortser:
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17. UYenoeek pocroM 1,7 M CTOMT Ha paccCTOAHHH 9 METPOB OT
cTonba, Ha KOTOpOM BHCHT (oHapb. UenoBek oTOpachiBaeT
TeHb JuuHOM 3 M. Haiinure BhIcOTY cTONOA.

e

OrtBeT:

18. Ha xpyroBoif nuarpaMme IOKa3aHO pacmpeleeHHe Hacele-
Hug Poccuiickoit deaepauyi 1o BoO3pacTHOMY COCTaBY.

0-15 ;mer

. 65 ner u cTapie

Omnpenenure, MPOIEHTHAs NOMNA JOJeH KakoH BO3PacTHOM
IPYIIIEL TIpeBbIIacT 35%.

1) 0-15 ner 3) 35-64 rona

2) 1634 rona . 4) 65 net u crapme

19. M3 wxmacca, B KOTOpOM yuaTcsi 12 ManbyMKOB H & J€BOYEK,
BHIOHpAIOT 10 XpeOuio ogHoro aexypHoro. Haiinwre Bepo-
STHOCTB TOTO, YTO ACKYPHBIM OKOKETCH MAIbYHK.

OrtsBerT:

20. U3 ¢opmynsl S = p - r BHIpa3HTe NEPEMEHHYIO 7 (BCE BEIlH-
YHHBI TOJIOKUTEIIHHBI).

OrtBerT:
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He 3a0yapTe nmepeHecTy Bce OTBETH B GIaHK oTBETOB Ne 1.

YACTD 2

Ilpu BemonHeHuH 3ananuit 21-26 HCHoub3yiTe GlaHK OTBE-
ToB Ne 2. CHauana yKaxkuTe HOMEp 3a/JaHHU, A 3aTeM 3alliIlH-
Te €ro pemeHue u oreer. Ilummre 4érko u paszGopuuso. O6-
pamaeM Bamie BHMMaHMe Ha TO, 4TO 3alIHCH B YEPHOBHKE HE

6yIoyT y4HMTHIBaTECA [IPH OLICHMBAHUH PabOTHI.

Moayns «Anre6pa» ]

21.

22.

23.

21671

Coxpature apobs 3.6" .21 32nHl

N3 ropoma A B ropox B, paccrosHme Mexmy KOTOpBIMH
400 kM, Beiexan aBTOOyc. Yepes yac BCIER 32 HUM BhIEXal
TETKOBOM aBTOMOOMIL, CKOpPOCTE KOoTOporo Ha 20 KM/4
Gonpie, 9eM ckopocTs aBTobyca. B ropoa B omm Bhexanm
oxHospemenHo. Halinure ckopocts aBToGyca.

Ioctpoiite rpaduk GyHkmMH y = |x — 4[ + 7 u omnpenenuTe,

IPH KaKMX 3HA4YEHHAX p TIpsAMas ¥ = p WMeeT ¢ rpaduxoM
POBHO OfIHY OOIIYIO TOUKY.

Moayns «'eomeTpus» !

24.

25.

26.

B tpeyrombumxe ABC AL — Guccektpuca. £BLA = 14°, «.C
=70°. Haligure «B. OTBeT JaiiTe B rpamycax.

B tpeyronsauke ABC nposenens! meanausi AK v BM, nepe-
cekaromuecs B Togke O. JIokaxuTe, 9TO IUIOMIAAH TPEYTOJIb-
HukoB MOK u AOB otHOCATCA Kak 1:4.

B tpeyronennke ABC cropons! pasusl 2, 3 u 4. HaitauTe pa-
IHYC OKPY>KHOCTH, OTIUCAHHOH OKOJIO TPEYTOJBHUKA,
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BAPUAHT 4

YACTb 1

o Jlns 3agandii ¢ BEIOOpOM OTBETA W3 YETHIPEX NPEAIOKEH-
HEIX BAPHaHTOB BEIGEpHTE OAUH BepHEIH. B 6iaHke otBeToB No
1 mocTaBBTe 3HAK «X» B KJIETOUKY, HOMEP KOTOPOH COOTBETCT-
ByeT HOMepy BeIOpaHHOro BaMu oTBeTa.

o Ecm BapuaHTEl OTBETA K 3a/IAaHHIO He MPHBOIATCS, TO MOy~
YeHHBIN pe3y/bTaT CHavasia BIMIINTE B TEKCT paboTel, 4 3aTeM
nepeHecHTe B 611aHK oTBETOB Ne 1 cripaBa OT HOMEPA COOTBETCT-
BYIOIIETO 3a/iaHusl, HaYMHai C NepBoil kieroukn. Kaxayro mud-
PY, 3HaK MHHYC Y 3aILTYIO [IMIOWTE B OTAEIBHONA KJIETOUKE B CO-
OTBETCTBHH ¢ MPMBEAEHHLIMH B OnmaHke oOpasuamu. Emumrimr
H3MEPEHUI YKa3bIBaTh HE HYXHO. ECIIM OTBETOM SBJLTOTCA He-
CKOJILKO YHCEI, 3allHIIMTE MX B FOG0M Hopsiake B GJ1aHK OTBETOB
Ne 1, pasnenus Toukoii ¢ 3ansTo#, Hanpumep: 3; —10.

e Ecmm B oTBeTe mpuBeAeHa TabiMIa, TO MEPEHECHTE 3allH-
canHyio Bamu nocnenosarensHocTs mudp 6e3 mpobenos u uc-
NOJNB30BAHHUA APYTHX CUMBOOB B G1aHk oTBeToB Ne 1.

Mopaynb «Anrebpa»

KakoMy u3 JaHHEIX TIPOMEXKYTKOB MMPHHANIEKHT YHCHO -15—1 ?

1 [0,3;0,4] 3) [0,5;0,6]
2) [0,4;0,5] 4) [0,6;0,7]

Onna U3 ToYeK, OTMEYEHHEIX Ha KOOPAMHATHOM MpAMOH, Co-
OTBETCTBYET YHCITY 24/3 . Kaxas 310 TouKa?

B 4 D C

2 3 4 6 7
1) 4 2) B 3) C 4) D

Y

Ut
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3. Kakoe U3 CleNylonmx BLIp@KenHii pasHo 36- 627119
1) 64n+2 3) 62n+3
2) 362n+2 4) 64n2+4n+1
4. Haiinure xopuu ypaBHeHus x + % =3.
Ortser:
S. VYcranoBHTE CcOOTBeTCTBME MexAy rpaduxamu (GyHKIMA M
(bopMynaMu, KOTOPBIE X 3a1a0T.
I'PAPHUKU ®YHKIAN
A) B)
BZ ) YA
1 1
0 _ 0 -
1 X 1 X
B)-
§7 )
1
0 1 X
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DOPMYVIJIbI

) x=2 2) x=-2 ) y=1 4) y=-2
Ortser: A b B

6. T'eoMerpuyeckas IMporpeccus 3aJaHa CBOHM NEPBBIM YWICHOM
by = 256 u 3HameHareneM ¢ =-:;—. Haiinute ReBATHIA 4WieH
3TOM IIPOrPECCHH.

Ortser:

7. 3amummdTe pa3liokeHHe Ha MHOXKHTEIH KBapaTHOIO TpeXdire-
Ha x° — x — 2. B oTBer 3ammnmTe MOJTy9CHHOE BBIPAXKCHHE.
OTBeT:

8. Pemmre HepaBeHCTRBO 3x — 7 < 11.

Ortger:

[ Moayns «eomeTpus» J

9. Ogaur yron pom0a B 2 pa3a MeHbLIE APYTOro yria 3TOro
pomba. Halinute MeHbIIHI yroi pom6a.

Ortger:

10. Hatinure cpeHIO0 JIUHHIO TPANELMH, €CIIH U3BECTHO, YTO €&

ocHoBaHuMA paBHbI 111 1 112.
Orser:
11. Hajiiqure ruiomans TpeyroibHMKa, H300pakEHHOTO Ha DU-
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CYHKe.
B

O1Ber:




12. Haiinure kocunyc yrna AOB, u300paxEHHOTO Ha PHCYHKE.

/f

OtBeT:

13. VkaxuTe HOMEpa BEPHLIX YTBEPK/ICHHMIA:

1) Cymma yrios TpeyronsHuka pasda 180°.

2) BepTHKANBHEIC YIJIEI pABHBL

3) CMexHBIE YTTIBI PABHEI. A

4) IInomans pomba paBHa IIPOM3BENEHHUIO €70 JUATOHATICH.

5) Tlnomane mapastesiorpaMMa paBHa MOJIOBHHE IPOM3BEIE-
HHs €10 OCHOBaHMA Ha BHICOTY.

Orser:

l Monayns «<PeansHan matemarmka»

14. B tabmuue npuBengH HopMmatus 1o Gery Ha 400 MeTpoB s

yJanmxcs 9 Kaaccos.
Manbuuxu €BOYKH
OtMeTka «5» «d» «3» «5» «4» W3»
Bpems 62 | 685 | 69 | 80 | 845 | 924
(cexynupr)

Kakyio ormMeTKy nomyumt meBouka, npobexasmas 3Ty KHC-
TaHLMIO 332 1 MHHYTY H 25 cexyHa?

1) Ot™Metxa «5»

2) Ormetka «4»

3) Or™erka «3»

4) HopMmaTHB He BHINOTHEH
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15.

16.

17.

18.

110

Ha rpajuke uzoOpaxeHa 3aBHCUMOCTB MPQHICHHOTO IIEIIE-
XOIOM IYTH OT BpeMmeHH apikenws. Halinute nan6ombnryro
CKOPOCTh, KOTOPYIO Pa3BHJI MEIIEXOH 34 BCE BPEMs IBUXKE-
nus. OTBeT fnaifTe B KM/4.
S, &
KM

9

0 1 _ t,
OTBeT:

CTOMMOCTE 3JIEKTPHYECKOTO YaiHHKa Hocie yreHkH Ha 20%
cocrasmia 4000 p. Kakosa Gbuia nepBoHadaibHas LicHA Jaif-
Huka? OtBeT Jafite B pyoIax. ‘

OTgeT:

MasuiK IpONI&N OT A0Ma IO HarpaBJIeHuIO Ha 3anax 300 M.
3ateM noBepHyI-Ha for 1 npomén 400 M. Ha xakoM pacctos-
HHH (B METpax) OT I0Ma OKa3aJics MaJIb4yHK?

OTBeT:

Ha xpyrosoii apmarpamMme HPEACTABIEHO COAEpXaHHE pas-
JIHYHBIX THTATEILHEIX BEMIECTB B HEKOTOPOM NPOIYKTE.




19.

20.

Kaxux pemiecTB B 370M POAYKTE COAEPXKHUTCA GoNbIIe BCero?
1) 6enxos 3) yrnesopos
2) xupos 4) npoumx

OnnoBpemeHHO GpocatoT aBe MOHeTHl. Haiimure BeposT-
HOCTB TOFO, YTO Ha 00EMX MOHETAX BBLIIANET Opell.

Ortser:

U3 popmymsr S = % BEIpa3HTe NEepeMEHHYI0 R (Bce BelH-

9HHBI IOJIOKUTEILHBI).
OrTBerT:

He 3a6ynnTe nepenectu Bee oTBETH B G1aHK OTBETOB Ne 1.

YACTH 2

Ipu BemomHeHNH 3amasmii 21-26 wcnons3yifte GraHk oTBe-
ToB Ne 2. CHagana ykakute HOMep 3a[aHuA, a 3aTeM 3aITHIIH-
T€ €ro pemieHue M oTBeT. IlummTe 9éTKO M pasbopunso. OG-
pamiaeM Bamie BHMMaHHe Ha TO, YTO 32lIMCH B YEPHOBHKE HE

6ymyT yUHTHIBATECA MPH OLICHHBAHMH PaGOTHL

Moayne «AnreGpa»

21.
22.

Pemmre ypasrenne 2x° — 8x° + 9x — 36 = 0.

U3 ropozma A B ropon B, paccrossue Mexay kotopeiMu 240
KM, BIexan aBToOyc. Uepes 1 yac 36 mMuHyT Bemen 3a HEM
BBICXal JIETKOBOM aBTOMOOWIB, CKOPOCTH KOTOpOrO Ha
40 xm/9 Gonplle, YeM ckopocTh aBTobyca. B ropox B onm
BBEXaIH OHOBpeMeHHo. Haiimure ckopocTh 1erkoBoro as-
TOMOOHIIS.
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23.

Hoctpoiite rpadpux GyHKIHM Y = ll 1 —-3x| —4 w onpeaenu-

Te, IIPH KAKHX 3HaYEHHAX p NpsMas y = p He HMeeT ¢ rpadu-
KOM OOHIHX TOYEK.

Moaynb «FeomeTpus» J

24,

25.

26.

112

B tpeyronshuuke ABC AL — Guccextpuca. «B = 2C = 70°.
Haiinnte «BAL. OTBeT gaiTe B rpagycax.

B pombe ABCD yron A — octpeiit. U3 Toukn B omyineHst
BEICOTE BK v BL Ha cropoHbl AD u CD COOTBETCTBEHHO.
Jlokaxwute, uto Tpeyroibuikn ABK v BCL paBHEIL.

B tpeyrombhyke ABC cropoHst pasusl 3, 7 u 8. Haknure pa-
JOMYC OKPYKHOCTH, OITHCAHHOI OKOJIO TPEYTOSIbHHUKA.



BAPUAHT 3
YACTH 1

e Jlns 3amaHuii ¢ BHIOOPOM OTBETa M3 YETHIPEX NPEIIONKEH-
HBIX BapHAaHTOB BHIOEpUTE ONMH BepHEIH. B Oanke otBeroB Ne
1 mocTaBbTeE 3HaK «x» B KJIETOYKY, HOMEp KOTOPOH COOTBETCT-
BYET HoMepy BeIOpaHHOro BaMu oTBeTa.

e Ecm BapHaHTH! OTBETA K 331aHHIO HE IIPHBOAATCA, TO ITOIY-
YEHHBIH pe3y/bTaT CHa4Yala BIHMIUMTE B TEKCT paboThl, a 3aTeM
nepeHecute B OaHK oTBeToB Ne 1 ciipaBa OT HOMEpa COOTBETCT-
BYIOIIETO 33JaHus, HAYKHHas ¢ TEPBOil kieTodykd. Kaxayio mid-
PY, 3HaK MHHYC ¥ 3a0SATYIO IHIINUTE B OT/AETLHON KIETOYKE B CO-
OTBETCTBHH C NPHBEIEHHRIMU B OnaHke oOpasiamu. Ejumuim
M3MEpEHMI YKa3bIBaTh He HYXHO. ECIIH OTBETOM SBIBIOTCS He-
CKOJIBKO YHCEJI, 3aMIINTE KX B TI000M HOpsike B OJIAHK OTBETOB
Ne 1, pasaesiB TOUKO# ¢ 3ansAToMH, HanpuMmep: 3; —10.

e Ecmm B oTBeTe npuBeneHa TabnuIa, TO NIEPEHECHTE 3alH-
caHHylo Bamn nocnenoBarensHocTs 1Hpp 6e3 mpobenos u uc-
TIOJIb30BaHUA APYTHX CHMBOJIOB B OnaHk oTBeTOB Neo 1,

Mopaynb «Anre6pa»

VKaxuTe, Kakoe U3 CICAYIOUWMX BBRIpOKEHHH NPHHHMAET
HauOoJIbIlee 3HAYCHHE:

1) 5v2 3) 8
| a1
2) 5:10 4) ( 3).( : 0,1]

O 4ucnax p ¥ g u3BecTHO, 4TO p < ¢. Cpean NpHBEIEHHBIX
HMIKC HCPAaBCHCTB BI;IﬁCpPITC BCPHBIC!

)p-g<42

2)g-p<0

3)g-p>-4

1)1u2 2) 1,243 3) Iu3 4)2u3
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3. HaiiguTe 35aueHAe BRIpaXKEHHS

(3,5-10‘2)-(2-10—3).

1) 0,0007 2) 0,00007 3) 0,000007 4) 700000

. ' x—1 2—x
4. Haiiaute KopHH ypaBHEHHA - 3
Ortser:
5. TI'padmk xakoi M3 MpHBeJEHHBIX HIDKe (PYHKIMI H300pakéH
Ha pHCyHKe?
1 | y“ i
0 2 [ x
-1
1) y=x"-2x 3) y=2x-x°
2) y=x*+2x 4) y=x*+2

6. IlocnenoBatenbHOCTE 3a4aHa GOpPMYIIOi
¢n=n"+2n. Kakoe u3 YKa3aHHBIX YHCET SABIACTCA WICHOM
9TOM 10CIIEOBATENFHOCTH?
H1 3)3
2)2 4) 4
7. IlpeoGpasyiite B MHOrOWIeH BRIpaxenune (a—b)(2a—b). B
OTBeT 3aIHILIUTE NONYYECHHOE BRIPAKECHHE.
Ortser:

8. Pemmre HepaBeHCTBO 12x — 13 > 7 —4x.
OrtBer:
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Mogaynb «FeomeTpus»

10.

11.

12.

13.

VYron A napayenorpamMma B 4 pasa 6omsme yrina D. Hafinure

yroxn C.
A B

Oraer:

B tpeyronsauke ABC yron C pasen 90°, AB = 15,sin 4 =

0,6. Haitmure AC.

OrTBeT:

B npsaMoyronbHOM TpeyroibHHMKE OJHH U3 KATETOB PaBEH 6,
a yroin, Jexamuil HanpoTuB Hero, paBeH 30°. Haiinure mno-

b TPEYTOJLHHKA.
OTBeT:

Haiinure curyc yrna AOB, u306paxéHHOTO Ha PHCYHKE.

B

o A

OrtgeT:

VKaxxuTe HOMEpa BEePHBIX YTBEPKICHHH.

1) CymmMa yriioB ICCTUYTO/IBHHKA paBHa 360°,

2) JInaronanu pomGa paBHbI.

3) Jlnarosain NpsAMOYTOJIBHHKA PaBHEL.

4) Ilnouianp KBajpaTta paBHa KBaApaTy ero CTOPOHBL,

5) Bce yriml npaBUIBHOTO MATHYTONBHUKA paBHE! 112°,
OTBer:
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Moaynsk «PeanbHas MaTeMaTuka»

14. B Tabmmne npueeaéH HopmaTtuB no 6ery Ha 800 MeTpoB s

yuyamuxcs 9 k1accos.
Mansanku JeBouxu
OrMeTKa «5» «“» «3» «5» «“» «3»
Bpemsa 2MHH.  [2MMH. |2 MuH. 3 3mue. |3 MuH.
MHH.
(cexyHmpi) (24 cex. |38cek. |56 cek. 20 cex. |40 cek.

Kakyio OTMETKY NOIY4MT MAaNBYMK, MPoOekaBIINiA 3Ty AMC-
TaHLMIO 32 2 MUHYTHI ¥ 37 cekyHAa?

1) Ot™eTka «5»
2) OrMeTKa «4»
3) OtMmetka «3»
4) HopMmaTHB He BBITOJIHEH

15. Kamenps noaGpociiin BepTHKATHHO BBEPX, H OH yIIal Ha 3€M-
mo. Ha rpadpuke u3oOpakeHa 3aBHCHMMOCTH BBICOTHI KaMHs
HajJ 3eMJieit oT BpeMeHH mosera. CKONbKO METPOB MpPOJIETEN
KaMeHb 3a nepsble 2 ¢?

h,M A

o
>
cy

OrTBeT:
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16. AoGpuxocsl crosT 150 p. 3a kuorpamm, a yepemnsa — 180 p.
3a kitorpaMM. Ha ckoibko OpoLeHTOB depeniHs opoxe ab-
PHKOCOB?

Ortger:

17. [Ba memexofa, pacCTaBIIMCh HA NEPEKPECTKE, IONUIM MO B3a-
HMMHO NEPICHIMKYISIPHBIM JIOpOTaM CO CKOPOCTBIO 4 KM/4 M
3 kM/9 cootBercTBeHHO. Kakoe paccrosiue (B KintoMeTpax) 6y-
JIET MEXIy HUMH 9epe3 45 MuHyT?
Orser:

18. Ha xpyroeoii amarpamMMme NpEACTABIIEHO CONECp)KaHHE pas-
JHYHBEIX MTATENbHBIX BEMIECTB B HEKOTOPOM IPOIYKTE.

Oenku

Yri€BOabl

. [po4He

ConepxaHne Kakux BeOIECTB B 3TOM TMPORYKTE MEHBIIe
10%?

1) 6enkoB 3) yraeBoaos

2) XHupoB 4) npoynx
19. U3 cnoBa (MATEMATUKA» cry4aiiieiM 00pa3oM BEIGHpa-

erca onHa 6yksa. Haitnure BeposTHOCTH TOrO, 9TO 3T OyKBa
OKaXeTCs IIaCHOM.

OrTser:

20. U3 ¢popmynbr R = %%0- BBIPA3UTE IIEPEMEHHYIO a (BCE BEIIH-

9HHEI [1OJIOKUTENBHHI).
Orgert:
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He 3a0yapTe nepeHecT Bce OTBETH B O1aHK 0TBETOB Ne 1.

YACTb 2

IIpn Bemomsenny 3aganuil 21-26 ucnome3syiire OnaHK OTBe-
ToB Ne 2. CHavasia yKaxuTe HOMED 3a/IaHud, a.3aTeM 3aIlHIIH-
T€ €ro penieHNe W oTBeT. [IummTe 4éTKO M pasbopumso. O6-
pamiacM Barme BHMMaHue Ha TO, 9TO 3aITHCH B YEPHOBUKE HE
OyIyT YIHTHIBaThCS IPH OLICHUBAHUM PabOTEL

Moayns «AnreGpa»

21. Penmte ypaBHEHHE X —4x*—Tx+28=0.

22,

23.

JHa u3ropoaM BOKPYT CaJoBOro y4acTka Ha 5 M (oibmie
OMpHHEL W3ropoad. HalimuTe mmpHAy H3ropoaM, €ciM Iio-
Majb CaoBOro y4acTka (MMEIONIEro MPSMOYTOIbHYIO Gop-
My) paBHa 204 M.

IMocTpotite rpadpux dyHkmuu y =3 — ]2x — 5! H OIIpeieNTe,
IpH KaKHX 3HAYEHHAX p MPAMAit y = p MMEET C IpadHKoM
POBHO [IBe 0OMIMEe TOUKH.

Moaynsb «FfeomeTpusa»

24,

Omus yron nmapaynenorpamMma Ha 30° 6omsmie apyroro. Hait-
JIUTe MEHBIIHH Yron napavienorpamMma. OTBer npaitte B rpa-
Iycax.

25. ABCD — paBHOOcApeHHas Tpanelus ¢ OCHOBaHWAMH AD u

26.

BC, npuaronanu xoropoii nepecekatorcs B Touke O. Jlokaxu-
Te, 9TO TpeyroasHuKkH AOD u BOC nopoGHel.

B tpeyromsanke ABC cTopoHH! paBHEI 5, 6 1 9. Haiinure pa-
INYC OKPY>KHOCTH, OIIACAHHOM OKOJIO TPEYTOIbHHKA.
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BAPHUAHT 6
YACTb 1

e Jlna 3aganmii ¢ BEIOOPOM OTBETa M3 YETHIPEX IPEIIOKEH-
HBIX BapHaHTOB BEIGepiTe OMUH BepHbIil. B Omanke oTBeToB Ne
1 mocraBbTE 3HAK «X» B KIETOYKY, HOMEp KOTOPOH COOTBETCT-
ByeT HOMepYy BBEIOparHoro Bamu oTBera.

e Ecmm BapHaHTHI OTBeTa K 33JaHHIO He IPUBOIATCS, TO MOITY-
YCHHBI pe3ylIbTaT CHa4Yajia BIMIINTE B TEKCT paboTHI, a 3aTeM
nepeHecHTe B GnaHk oTBeToB Ne 1 cripaBa OT HOMEpa COOTBETCT-
BYIOIIETO 337aHUs, HAYHHAA ¢ NepBoi KieTtoukn. Kaxayro mid-
PY, 3HaK MHHYC U 3aIITyIO [THIIMTE B OTACIHHOM KIETQUKE B CO-
OTBEICTBHH C NpHBEASHHBIMM B OnaHke oOpasuamu. Enuxuim
HM3MEPEHHH YKas3hIBaTh HE HYXHO. Ecii oTBETOM SBILIOTCA He-
CKOJIBKO YHCETL, 3aNMIIUTE UX B NOOOM nopsike B GJIaHK OTBETOB
Ne 1, paszems ToUKo# ¢ 3amATOH, HanpumMep: 3; -10.

o FEcnu B oTBeTe mpHBeAcHa TabluIa, TO MEPEHECUTE 3aITH-
caHHy10 Bamu nocnegoBatensHOCTS dp Ge3 mpobeiros U He-
TIOJIb30BAHMSA IPYTHX CHMBONOB B 61aHK oTBeTOB Ne 1.

Moaynb «Anre6pa»

‘ 1 _
PacrionoxuTe B mMOpAJKe BO3PACTAHHA: 23—4, —_—

4443 .
1) 2%—4,2—;—7,4\/443 3) 4\/443,ﬂ,2§—4

2) %1,2%—4,4\/443 ) 377 4aa 21—4

O gHcnax m H n H3BECTHO, 9To M 2[1n. Kakoe H3 crexyiommx
HEPaBEHCTB HEBEPHO?

Dm+1>n Iy m>n-4
2)3-mz23-n 4 -m-2<—n-2
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Hpe,IICTaBLTC BBIPDAXKCHHE 17
b

B BHJC CTCIICHHU C OCHOBA-~

HHeM b.

_l4
1) 57 2) v 3) b 17 4) b
Haiigure kopHH ypaBHEHHA (X — 1)2 ={(x+ 4)2 .

O1Ber:

Haiinure 3Hauenue b no rpaduky GyHKIMH, H300pakEHHOMY
Ha PHCYHKe

yA

=
Ry

-

12 2) 4 3) 4 4) 3
. 20
IMocnenoBatenbHOCTy  3ajaHa  ¢$opMynoil d, = wh
n
CKOJIBKO WISHOB 3TOH ITOCIe[0BaTeILHOCTH Oonplie 17

1) 12 2) 13 3) 14 4) 15

2
VipocTute BhIpaKEHHE u? —(u—1)"—2u. B otBer 3anm-
IATE TIOIYIEHHOE YHCIIO.

OTtBeT:

Pemmre HepaBeHcTBO —4(1 — 3x) <2 —3x.

OrtBeT:




Moaynb «FeomeTpus» : |

10.

11.

12.

13.

Yron 4 napannenorpamMma B 3 pasa mensie yrina B. Haiinure
yron D.
B C

A D

OTBeT:

B tpeyromsuuxe ABC yron C pasen 90°, tg 4 = 0,2014. Haii-
aure ctg B.

OTBeT:

I'vnoTeny3a paBHOOENPEHHOTO MNPSIMOYTOJBHOTO TPEYTOIb-
HUKa pasHa 44. Haiinute mwiomans TpeyrojapHUKA.

OTBeT:

Haiinute xocunyc yria AOB, n306pakéHHOTO Ha PUCYHKE. -

B

i

[0, A4

OrTserT:

YKakuTe HOMEpPa BEPHbIX YTBEPIKICHHI.

1) Cymma KBanpaTOB KaTeTOB paBHA yABOSHHOMY KBaJIPaTy
THIIOTEHY3H.

2) Ecmi cTtopoHa W 1Ba MpHiIeXaluX K Heil yria OIHOro Tpe-
YTONBHYKA PAaBHBI CTOPOHEC M JBYM IIPHICKAIAM K He#l yr-
J1aM JpYroro TPEyrojIbHUKA, TO TaKUE TPEYrOIFHUKH PABHBL

3) Y noa00HBIX TPEeyroNpHHKOB IUIOMAIY PABHEL.

4) CyMmMa yTiIoB ISTHYTOJIBHHKA paBHa 540°.

5) /IBe mpsMEIe Beera [EpeceKaroTCA.

OTBeT:
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Mopayns «PeanbHas matemaTmkan

J

14. B rabmuue npuBengn HopMaTHB o Gery Ha 1 kunoMetp ans

y4danmuxcs 9 K1accoB.

Manmsunku HeBoukn
Ormertxa «5» «» 3» «5» «“4» «3»
Bpem Imup. 3mun.  |[4mmn.  (AmmH ([4Mun |6 vvm
(cexynnnl) |30 cex. |50 cex. {20 cek. (20 cek. |50 cek.

Kakyio oTMETKY MONyYHT jJeBOuKa, MpobexkaBiuas 3Ty IHC-
TaHLMIO 3a 7 MUHYT U 10 cekynn?

1) OTMeTKa «5»
2) OtMeTtka «4»
3) OtMeTka «3»
4) HopMaTus He BBITOTHEH

15. Kamens noabpocuiin BEpTHKAIBHO BBEPX, K OH YAl Ha 3eM-
mo. Ha rpaduke m306pakeHa 3aBHCHMOCTBH BRICOTHI KaMHS
HaJX 3eMneil oT BpeMeHH nosieta. CKOJIBKO METPOB IPOJIETEN
KaMeHb 3a IiepBole 4 c?

Orser:

h,M‘

3

Pad
oV

16. B nmepwmon pacHpoJaX MarasuH CH¥DKa] IEHB Ha TEeBH30D
IBaxsl: B mepBeii pa3 Ha 10%, Bo BrOopoit — Ha 5%.
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17.

18.

19.

20.

Cxonbko GyZIeT CTOHTH TeIeBH30p MOCIE BTOPOTO CHIKEHHS
HEH, €ClM 110 Havaia pacnpojaxH oH crona 6000 p.? Oreer
Jaiire B pyoiax.

Ortser:

B 12 metpax oaHa ot apyroii pactyt ase Gepésnl. Bricota
onHo# 19 M, a npyroit — 24 M. Haiigure paccrosune (B MeT-
pax) MeXIy HX BEpXyHIKAMH.

Orgert:

Ha xpyroBoit muarpamMme NpeaCTaBIeHO COAEPKAHHE pa3-
JHYHBIX MATATENBHBIX BEIECTB B HEKOTOPOM HNPOLYKTE.

Oenku
[ s
YTJIEBOXBI

. MpouKe

ConepxaHue KaKHX BEWECTB B 3TOM NpoAyKTe 6ombme 45%?

1) 6enxoB  3) yraeponos
2) XupoB 4) mpoumx
U3 cnosa «MATEMATHKA» ciydaitHEIM 06pa3oM BEIGHpa-

eTCsA OfHa 6yKBa. Haiigure BeposTHOCTB TOTO, 4TO 3Ta GykBa
OKaXETCS COrIacHOM.

OTBeT:

W3 popmyms E = mc? BHIPa3HTE MEPEMEHHYIO ¢ (BCE BENH-
YUHEI IIONOKUTENbHEI).

O1ser:

He 3a0ynpTe nepeHecty Bce 0TBETHI B G/1aHK OTBETOB Ne 1,
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YACTD 2

ITpu Bemonxennu 3aganmii 21-26 ucnonb3yifte 6laHk oTBe-
ToB Ne 2. CHaqajIa YKaXXUTe HOMED 3aJaHuA, a 3aTeM 3alHIIH-
Te €ro pemieHHe H oTBeT. [Immmre 9€Tko B pazbopunBo. O6-
pamaem Banre BHUMaHHe Ha TO, WTO 3allMCH B YEPHOBHKE HE

OyAYT YIMTEIBATLCS IPH OLIEHUBAHHM PaGOTEL.

Moayns «<Anrebpa»

21.

22,

23.

Penmire cucreMy ypaBHeHHI

ITupuHa H3rOPOAH BOKPYT CAJOBOT0 YYacTka Ha 4 M MEHBHIE
JnuHbl u3ropoau. Haiinure ammHy M3ropoam, €CM IUIOMAIbL
CallOBOr0 yd4acTka (MMEMOMIEro MNpAMOYTONBHYI0 ¢opMy)
paBHa 285 M”.

Hocrpoiite rpaduk dyHkmum y = |x - 1| + |x + 1‘ U ompene-

JMTE, IPH KaKHX 3HAYEHHAX p TpAMad y = p UMeeT C rpadu-
KoM OeCKOoHeYHOe MHOXKECTBO OOIIHX TOYEK.

Mogynb «F'eomerTpus» |

24,

25.

26.

124

Haiinure paguyc OKpyXHOCTH, OMMCAHHON OKOJIO NPaBHIIb-
HOTO TPEyroIbHHKA CO CTOPOHOH 3+/3 .

Jokaxure, 4TO BIUCAHHEIN yron, paBHbli 30°, onupaerca Ha
JYTY, PaBHYIO LIECTOH JaCTH OKPYKHOCTH.

B tpeyronsuuke ABC cropoHs! paBHsl 3, 5 u 6. HafiauTe pa-
JUYC OKPY’KHOCTH, BITHCaHHOH B TPEYrOJIbHHUK.



BAPHAHT 7
YACTDh 1

e Jlna 3amaHuit ¢ BEIOOPOM OTBETa M3 4ETHIPEX NpEMIOKEH-
HBIX BapHaHTOB BBIOEPHTE OHH BepHEIA. B 6n1anke otBeTOB Ne
1 mocTaBbTe 3HAK «X» B KJIETOUKY, HOMEp KOTOPOi COOTBETCT-
BYET HOMeEpY BEIOpaHHOTO Bamm oTBeta.

¢ Ecm BapuaHTHI OTBeTa K 33/1aHHIO HE npmowrrcx TO MOy~
YEHHBIH PE3yNbTaT CHadalla BIMINMTE B TEKCT PaboThL, a 3aTeM
niepeHecuTe B O1aHk oTBeTOB Ne 1 cripaBa OT HOMepa COOTBETCT-
BYIOILIETO 3aJaHHA, Ha9MHAA ¢ HepBoi wieTodxu. Kaxmyro mid-
PY, 3HaK MHHYC H 3arATyI0 IUIIHTE B OTAEJIFHOHN KIETO9KE B CO-
OTBETCTBHHM C IPUBEACHHBIMHM B Onanke oOpasnamu. Epmmmmm
M3MEPEHHH YKa3bIBaTh He HyXHO. Ecim OTBETOM SBIAIOTCA He-
CKOJILKO YHCEJI, 3aIUIIHTe UX B JI0O0M HopsKe B GIaHK OTBETOB
Ne 1, paznemiB Toukoii ¢ 3anAToi, Harpumep: 3; —10.

e FEcm B oTBeTe mpHBeneHa Tabmua, TO IEpeHECHTe 3amu-
caHHyI0 Bamu nocnexoBarensHocTs mudp 6e3 npoGenios U He-
H0/Ib30BaHHA APYTHX CHMBOJIOB B 611aHK oTBeTOB Ne 1.

Moayns «<Anrebpa»

KaxoMy 13 Bripaskenmii papHo npousseaenue 0,3-0,03-0,003 ?
1) 3.107¢ 3) 3.107°
2) 2,7-107° 4) 9-107°

Ha xoopausatHoii npsmoii uzo6pakens! uucna b u ¢. Kaxoe
H3 CIICTYIOIHX HEPABEHCTB HEBEPHO?

 J

b c
1) b<c 3) i<i
15 15
2)-b>— 4) .5
-7 =7
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12173 -121°°
121710
1

1
D 11 2) — 3) 121 4) —
) ) 11 ) ) 121

Beraucimre

Haiinute xopHM ypaBHEHHA x*+x=0.

OrTser:

Ha oanoM w3 pHcyHKOB H300paxkéH rpadmk ¢yHKIMH
y =+—x +1. YKaxure HOMEp 3TOT0 PUCYHKA.

ya 2. ¥y A
[
’ 1
o] T x -1 jolx
b
7 ) 4. ye
. . .
T u 0 x!
} [ -] 0\
o] I x
K ¥

Hauna apudmeruyeckas nporpeccus 124; 100; 76... Halaute
MEPBLIH OTPHLATEIBHBIN WIEH 3TOH IPOrPecCH.

OTBeT:

.« a
Haliaute 3HaYeHHUE BbIPaKECHHA (a—b) npua=6wu

b= 3. B oTBeT 3aNUIKUTE NOTYYCHHOE THCIIO.
Otser:




Pemure HepaBeHCTBO
21 -x)-4(5-2x)>3-11(1 —x).

OrTBer:

Moayne «FeomeTpun»

10.

11.

12.

13.

Ha#aute yron C TpeyronsHHKa.
C

A 10 B
OrTBeT:

B tpeyromsuuxe ABC yron C pasen 90°, CH — soicoTa, AH
=4, CH = 3. Haiinure BC.

Orser:

Haiigure uromans paBHOCTOPOHHETO TPEYTOJIbHHKA CO CTO-
poHO¥ 4.

OTBerT:

Haiioure cuyc yrina AOB, n300paxEéHHOTO Ha PUCYHKE.

B

OTseT:

YkakuTe HOMepa BEPHBIX YTBEPKIACHHI.

1) JInaroHany Tpaneunu nepecekaroTcs MO MPAMEIM YITIOM.
2) B mo6oii 9eTHIPEXyroabHHK MOXHO BIIHCATH OKPYXKHOCTb.
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3) LeHTp OKpYXHOCTH, ONMCAHHOH OKOJIO TpPEyroJbHHKa,
HaXOJHTCsI B TOUKE HIepeCceIeHUS €r0 BEICOT.

4) Meauana -—— 3TO OTPe30K, COSAMHIIOMMI BEPHIMHY Tpe-
YTOJNBHHKA € CEPEIHHON IIPOTHBOJIEKAILEH CTOPOHEL.

5) Juaronanu pomGa paBHEI.

OrBer:

Mopaynb «<PeanbHas MmatemaTuka»

14. B taGauue npuBeléH HOPMATUB TI0 IPLDKKAM B JJTHHY C MEC-
Ta JyIs yHamuxcs 9 knaccos.
Mapunku HeBouxu
OtmeTka WS» L@y | By L Sy Lo «dy | By
Aomenza 240|220 [200° |200 {180 |150
(caHTHMETpBI)
Kakyio OTMETKY MOJy4YMT MadbuMK, NPHITHYBIIMH Ha 233
canTMerpa?
1) Otmetka «5» 3) OrmeTtka «3»
2) OtMeTka «4» 4) HopMaTHuB He BBIIOIHEH
15. KameHsb moaOpoCHiIN BEpTHKAIBHO BBEPX, H OH yIal Ha 3eM-

128

mo. Ha rpaduxe u3o0pakeHa 3aBUCHMOCTB BBICOTHI KaMHA
Hajx 3eMiicit ot BpeMeHH mornera. CKOJIBKO METPOB MPOJIETEN
KaMmeHb 3a nepsbie 1,5 ¢?

h, MY

<
[
Ty
[¢]

Ortser:




16.

17.

18.

Tect no MaTeMaTHKe CONEPXKHT 36 3aNaHmif, IpHYEM 3aaHHA
1o ayIre0pe ¥ TEOMETPHH COAEPIXKATCA B TECTE B OTHOMICHWH 7 :
5. CKOIBKO 3a/IaHA IT0 TeOMETPHH CONEP>KUT JaHHbIH TecT?

OTBeT:

Kakoii yron (B rpagycax) oOpa3yl0T MHHYTHas W 4acoBas
CTpetky yacos B 16:00?

OTBerT:

Ha prTOBOﬁ AHarpaMMe IpeACTaBJICHO COACPXKAHHEC pas-
JIMYHBIX ITIMTAaTCIIBHBIX BCHICCTB B HEKOTOPOM IPOIXYKTE.

Genku

KUPBI

YTHEBOJBI

po4ue

Conepxcanne KaKuX BCIIECTB B 3TOM IPOAYKTEC HAXOAUTCA B

npezenax ot 20% o 30%?

19.

20.

1) 6emxoB 3) yraeBomoB
2) XHUpoB 4) npoumx

B naptun u3 1000 KOMHBIOTEPOB OKa3al0OCh 5 GPaKOBAHHEBIX.
KakoBa BepOATHOCTH KYIIMTh HCIIPABHBIN KOMIIBIOTED?

OTBeT:

2
N3 dpopmynst E = % BBIpa3HTe MEPEMEHHYIO m (BCE Be-

JIMYUHBI HOJ'IO)KHTeJ'IbHLI).

OrTBeT:

He 3a0yabTe nepeHecTH Bee OTBETHI B OnaHK oTBeTOB Ne 1.

5 Ne 559
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YACTH 2

Ilpu BemonHeHun 3aganmid 21-26 UCHONB3yiTe OMaHK OTBe-
ToB Ne 2. CHagajia yKaXXHTe HOMEP 3aaHH4, a 3aTeM 3aIHIIH-
TE €ro pemenue H otBer. [Iummre 4éTko U pa3bopumBo. O6-
pamaeM Bame BHMMaHHE Ha TO, ITO 3ailCH B Y€pHOBHKE HE
OyIyT yUHTHIBATECS NPH OLIEHWBAHHU PaGOTEL.

Moayns «AnreGpa» J

x2+y2=5

21. Penmre cHCTEMY ypaBHEHHH
xy =2

22. [Boe paGoumx MOrYT BEHINOJHHTH BCIO paboty 3a 1 gac 20
MHHYT. 33 CKOJILKO 9aCOB BRINOJHHT BCKO paGoTy BTOPOH pa-
6ounit, eciiu U3BECTHO, ITO OH PaboTaeT BABOE OLICTpee Iep-
BOro?

23. TIloctpoiite rpa¢ux byHKIHUH
y=|2x—5|+|2x +8|-+4 u onpenemre, npn KaKkKx 3HauC-

HHAX p IpAMad y = p He HMeeT ¢ TpadHKOM OOIHX TOYEK.

] Moaynb «FeomeTpua» J

24. Bo ckompKo pa3 pagMyc OKpYXKHOCTH, ONHCAHHOH OKOJIO
KBajiparta, Gombine paguyca OKpYXKHOCTH, BIIMCAHHOH B 3TOT .
e KBagpat?

25, Jlokaxwure, 9T0 BITMCAHHbIH yroJI, paBHbIH 45°, onupaeTcs Ha
IyTy, paBHYIO 4YETBEPTH OKPYXHOCTH.

26. B tpeyromauke ABC cTopossl pasHsl 2, 3 u 4. Haitnure pa-
IHYC OKPY>KHOCTH, BIIHCAaHHOM B TPEYTOJIbHHK.

130



BAPHUAHT 8

YACTDH 1

e Jlna 3aganmii ¢ BEIGOPOM OTBETA M3 YETHIPEX IPEIOKEH-
HBIX BAPHAHTOB BBIOEpHTE OMH BepHHIi. B Gnatke otBeToB Ne
1 mocTaBETE 3HAK «X» B KJIETOUYKY, HOMEP KOTOPOH COOTBETCT-
BYET HOMepY BbIOpaHHOTrO Bamu oTBeTa.

e Ecin BapuaHTH OTBETa K 3a1aHHIO HE NPUBOAIICS, TO TOMTY-
YEHHBI Pe3ylbTaT CHAYala BIMIIMTE B TEKCT paboThl, @ 3areM
niepeHecuTe B 61aHK oTBeToB Ne 1 cnipaBa oT HOMepa COOTBETCT-
BYIOIIETO 33/laHMs, HAYWHaA C NepBoi kreroukn. Kaxnayo uud-
pY, 3HAK MHHYC H 3aIIATYIO MHIATE B OTAEILHOM KIETOYKE B CO-
OTBETCTBHM C NpHBEAEHHBIMU B OnaHke oOpasuamu. Enpamme!
H3MEPEHHH YKa3blBaThk He HYXHO. Ecii oTBeToM sBisfOTCH He-
CKOIILKO YHCEJ, 3alMIIMTE HX B IH0OOM Iopsijike B 6J1aHK OTBETOB
Ne 1, paspemis Touxoii ¢ 3amaToit, Hanpumep: 3; —10.

e Eciu B oTBeTe npHBeaeHa Tabiula, TO MEPEHECHTE 3allH-
canHyio Bamu nocnegoBarensHocTs Hdp 63 nmpobenos u uc-
MONIb30BaHKA IPYTUX CUMBOJIOB B 6j1aHK 0TBeTOB Ne 1.

Mopayns «AnreGpa»
3aHHHIPITe B OTBETE HOMEpPa BEPHBIX PaBCHCTB:
1y 2:2-1 3) 27 __3
5 5 1-0,7
y Lyl 1 4) —4—14=(-9)-2

. O uHcaax m, h, p 1 g A3BECTHO, 9T0 ¢ > B, n = p, m< p.
CpasHute 49ncna q u m.
Dg>m 3)g=m
2)g<m 4) CpaBHUTL HEBO3MOXKHO
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V714
1 3.

Ynpocture BRIpakKeHHE

Otser:

Hajignre kopHH ypaBHEHHS X% +3x=4.
Otget:

Ha oxHOM u3 pucyHKOB HM300paxeHa rumepbona. YkaxHre
HOMED 3TOT0 PHCYHKA.

y A 2. Ay
i 1
— — -
i I e
o 1| x 1
y 4, y A
1
1 0 1 x=
of |1 x / \
[ ]
TlocnenoBaTenbHOCTH  3aJaHa  YCIOBHAMH by = 3;

b, = bL +1. Haiinure be.

n

OrTBer:

YnpocTHTe BHIpaXKEHHE a —(a +1)3 +3a*. B orBer 3amm-
IHTE TIOTYICHHOE BEIPAKCHYIC.
OrgerT:




Pemmre mepasencTBo 2(x — 1) (x4 2) < 0.
OrtserT:

Mogyns «FeomeTpus» J

10.

11.

12.

13.

Haiinure yron C, ecu Touka O — IEHTP OKPYKHOCTH.

i<C
OrtBer:

B Tpeyromsauke ABC yron C pasen 90°, AB = /2 AC, BC =
6. Haiiqure Beicoty CH.
OrTBer:

Haiinure 1wromane TpeyronbHHMKa, OBE CTOPOHBI KOTOPOTO
paBunl 11 1 14, a yron mexay HuMH paseH 120°.

OrTBeT:

Haiiaure koranrenc yrna A0B, n300paXEHHOTO Ha PUCYHKE.

OTBeT:

VKaXHTe HOMEpa BEPHbIX YTBEP)KICHHHA.

1) CxanipHoe mNpoH3BeJeHHE BEKTOPOB PaBHO IpOH3BeElle-
HYIO HX JUIHH Ha KOCHHYC YT/1a MeXIY HUMH.
2) JlmAa cyMMEI IBYX BEKTOPOB PaBHA CYMME X JIJIMH.
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3) CyMMa BHYTPEHHHMX HaKpecT JIeKaIUX YIJIOB IIPH Iiepece-
YEHHH JIBYX IApa/lIe/IbHBIX IPAMBIX cexymeii pasHa 180°.

4) Jlimua OKpYXXHOCTH paBHA €¢ YABOCHHOMY PaJuycy.

5) IInomans nNpAMOYroNbHHKA paBHA €r0 EPHMETPY.

Orser:

[ Moayns «PeansHan MaTemaruka»

14. B tabnuue npuBenéH HopMémB IO TPBDKKaM B JUIMHY C MecC-
Ta U1 ydammxcs 9 Ki1accoB.

. Maspunku JeBouku
OTtMmeTKa «5» «“4» «3» S» | o@» | 3y
Hloma 230 [210 [190 [180 |160 |140
{CaHTHMETPHI)

Kakyio oTMETKY IOIydHT ACBOYKA, NpbIrHyBIIas Ha 182 can-
THMeETpa?

1) Ot™eTka «5» | - 3) Or™Metka «3»
2) OtMmeTtka «4» 4) HopMaTHB HE BHITIONHEH

15. Ha rpajuke noka3zaHo H3MEHEHHE TEMIIEpAaTyphl BO3AyXa B
TeueHue cyTok. Kakas TemrepaTypa 6su1a B HOJICHE?

T,°Ch
5
4
3
2
1 N
_10 2 4/6 8 101214161820\22 24 t,>q
-2
-3
4
OrtBeT:

134



16.

17.

18. -

Bymouxka ctout 13 p. 50 x. Cxonbko 6ynogexk MOXHO KyNHTb

Ha 100 p.? .
OrtBer:

VY xoneca 36 cnuu. Haiimure BemmuuHy yria (B rpagycax),
KOTOPEIH 06pa3yloT IBe COCENHHE CIHUIIEL

OTBeT:

Ha xpyroBo#t muarpamMme OpencTaBleHH pe3ynmsTatsl I A
110 MAaTEMATHKE B 9-X KJlaccax.

OtMeTKa «2»
OTMeTKa «3»

OTMeTKa «4»

OtMeTKa «5»

Kakoe u3 yrBepxaeHuii BepHO, eci paboty mucamm 136 ne-

BATHKJIACCHUKOB?

19.

20.

1) Otmetxy «2» momyddiia NpPUMEpPHO OAHA JBEHAAIATast
YacTh yYaluXxcs

2) OrMmetky «5» nonyunim Gonee 40 yqammxcs

3) OrMerkn «4» u «5» nony4ynnn Meree 60 yqammxcst

4) BoJee NOIOBHHBI YJaIlNXCS MOy IHIH OTMETKY «4»

B naptun u3 400 TeneBuzopoB okasanock 8 OGpakOBaHHEIX.
KaxoBa BepoATHOCTE KYITUTh HCIIPaBHLIN TeIeBH30p?

OTgeT:

UroOb1 HAalfTH MJIOTHOCTE BENIECTBA, TNIOMB3YIOTCA GOpMyIOH
m . o

p= 7 TZie m — Macca BellecTsa, V' — ero o6uéM. Haiiure

MUIOTHOCTh BEUIECTBA MAacCOM 4 KI, 3aHHMAIOMETO OOBEM

. K&
1600 cm’. OTBer HaiiTe B — .
M

Ortser:
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He 3a6ynste nepenectH Bce 0TBETH B O1aHK 0TBETOB Ne 1.

YACTD 2

Ipu BoimoHeHHH 3amaumid 21-26 ucronblyiite OIaHK OTBe-
toB Ne 2. CHagana yKaxxuTe HOMED 3aJaHus, a 3aTeM 3aliIIn-
TE€ €ro pemeHHe u orBer. [Inmure uéTko M pasbopumpo. O6-
pamaem Bailie BHUMaHHe Ha TO, 4TO 3allMCH B YEPHOBHKE He

GyayT y4UTHIBATHCSA NIPH OLCHUBAHUH PabOTEL

21.

22.

23.

Moayns «Anrebpa»

x2+xy=7

Pemvte cucteMy ypaBHEHHH 3 .
(x+y)y =-8

JlBoe paboynx MOTYT BHIOIHUTH BCIO paboTy 3a 2 yaca 40 MH-
HYT. 3a CKOJIbKO 9aCOB BBITIOJIHHT BCIO paboTy BTOpoit paboumii,
€CIIM M3BECTHO, YTO OH pafoTaeT BABOE OBICTpee NepBoro?

Toctpoiite rpadux dpyHxwan y = [3x —5|+|4x — 7| u ompe-
JenuTe, IPH KaKuX 3HAYCHUAX p NpsAMas y = p UMeEET ¢ Ipa-
KoM POBHO O/IHY OOLIYIO TOUKY.

Mopayns «FeomeTpua» J

24.

25.

26.
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YeMmy paBeH MEHBIIHI yT0Jl paBHOOEIPEHHON TpPaNEClHH, €C-
JIM Pa3sHOCTh €& MPOTHBONIEXAINNX YIIoB paBHa 44°7 OtBeT
JalTe B rpagycax..

Jan npaBwibhbiii mecTHYToMsHUK ABCDEF. Jlokaxure, 410
TpeyroabHuk ABC u DEF papHBL

B tpeyromsuuke ABC croponst pasusl 3, 7 u 8. Halinure pa-
JIYC OKPY»KHOCTH, BIIMCAHHOH B TPEYTOJBLHHK.



BAPHAHT 9

YACTH 1

e [lna 3amasuii ¢ BEIGOpOM OTBETA M3 YETHIPEX NPELTONKEH-
HBIX BapHaHTOB BEIOEpHTe OJHH BepHHI. B Ganke oTBeTOR Ne
1 nocTaBETE 3HAK «X» B KIETOYKY, HOMEP KOTOPOH COOTBETCT-
BYCT HOMepy BeIOpaHHOro Bamu otBeTa.

e Ecnu BapuaHTH OTBETa K 33aHHIO HE HPHBOAATCA, TO IO-
JyYeHHBIH Pe3y/IbTaT CHayala BIHMIINTE B TeKCT paboTl, a 3a-
TeM IepeHecuTe B 6rank otBeToB Ne 1 cmpaBa oT HOMepa co-
OTBETCTBYIOMIETO 3aJaHWsA, HAaUWHAi C IEpBOH KIIETOYKH.
Kaxcayro nudpy, 3HakK MHHYC M 3aITYIO [IMIIHTE B OTAEIBHOM
KJIETOYKE B COOTBETCTBHHU C NPUBEIEHHBIMU B OlaHKe 00pas-
uamMu. EnvHuub H3MepeHuil yka3biBaTh He HyxHO. Eciu orBe-
TOM HBJIAIOTCS HECKOJBKO YMCell, 3aMHIINTE UX B JHOOOM IO-
psnke B OnMaHK OTBETOB Ne 1, pasaenvB TOUKOH ¢ 3anATOH,
HampuMep: 3; —10.

¢ Ecm B oTBeTe npHBedeHa TabmiLa, TO NEPEHECHTE 3aIld-
caHHy0 Bamu nocnenoBarensnocTs tmdp Ge3 npobenos u uc-
HOJIb30BaHHUs APYTHX CUMBONIOB B O1aHK 0TBETOB Ne 1.

Moaynws «Anre6pa»

1.  KaxmoMy BHIpaXeHHIO [IOCTABETE B COOTBETCTBHE €O 3Ha-

'ICHHC;

A 3-2L B. 21:42 B. 14-1
3 2 4

1) 0,5 2) 125  3) 3

Otser: A b B
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2. Kaxoe u3 cneaylomux HEpaBeHCTB HE CIEAyeT U3 HEPaBeHCT-
Ba 2x — 4y < 32?

1) 2x-4y-32z<0 3) x-2y<1,5z
2)3z+4y>2x 4) §x>§y+3z

3. Cpasuute yuCna x H y, €CIH
x= (3,7-10")-(2,1-10‘2) ,y=0,0078.

O1ser:

4. Haiigure KOpHH ypaBHEHHA

2x=1?=3x2 —4x+17.

OTBeT:

5. Haiigute 3Hauenue k no rpaduky QyHKIMH, H300pOKEHHOMY

Ha PHCYHKe.
Ay
Ak
X
o] 1 -
/
1) 3 3) -3
1 1
2) - 4) ——
)3 ) 3

6. Apudmernueckas mporpeccus 3afaHa GopMyioit a, =4 — 3n.
YemMy paBHa pa3HOCTH d TOH IIporpeccHu?

1) 4 3) -3
2) 3 4) -1
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3
Coxparure 1pobs Zz

. B orser 3anummTe mogy4yeHHOE

BBIPOKCHHE.
Ortser:

Penrure HepaBeHCTBO 3x — x° > 0.
Orser:

Moayns «FeomeTpus» |

10.

11.

12.

13.

Tpu yrna tpeyronsHuka otHocaTcs Kak 2 : 11: 23, Haitaure
TYNo# yroa Tpeyronsauka. OTBeT Aaiite B rpagycax.
Otsert:

Haiimure pamuyc OKpYKHOCTH, BIIMCAHHOM B MPaBHIbHBIHA
TPEYTOJILHHK CO CTOPOHOH NER
Orser:

Halinure miomans KpyroBoro ceKTopa, eciii pamuyc Kpyra
paBeH 7, a yroiu cexropa 144°,

Ortser:

Haiinure koranreHc yrina AOB, n306pakéHHOTO HA PHCYHKE.

B

[0, |

OrBeT:

YKaXXHTe HOMEpPA BePHBIX YTBEPIKICHHIA.

1) BiucanHBIH yroN, ONMUpPAaIOIUICS HA JHAMETP OKPYXKHO-
CTH, paBeH 90°.

2) JlnaroHasm KBaJpaTa NepeceKaroTCs Mo MPSIMbIM YTIIOM.

3) lmina BexTOpa paBHA KBaAPaTHOMY KOPHIO H3 CyMMEI €70
KOOpHHHAT.
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4) I'nnoTeHy3a AIMHHEE KaTeTa.
5) Iono6HEIE TPEYTONLHHKY PABHEL
Otser: ’

[ Moaynb «<PeanbHas mareMmaTuka»

14. B Tabnuue npuBenéH HOpMATHB MO NPLDKKaM B IJIMHY C pa3-
Oera Juia yqaomxcs 9 KIaccos.

Mansunku JleBouku
OrtMeTKa «5» «» 3» «5» «» 3
flnara 42 140 |36 |35 |31 |27
(MeTph1)

Kakyio oTMETKY IOIydHT MajIbYHK, IPHITHYBIINH HA 3 MeTpa
u 70 caHTHMETPOB?

1) Otmerka «5» 3) OrmeTtka «3»

2) OtMmetka «4» 4) HopMmaTHB He BBIIOJHCH

15. Ha rpajuxe moka3aHO W3MECHCHHE TEMIIEpATYPHl BO3IyXa B
TeyeHHe cyTok. Kakas HaumMeHpInas TeMmmeparypa Oblia 3a
9TH CYTKH?

T,°Ch
12
11
10

— N W AN 0O

e

3 4 6 8101214 1618 202224 fu
OrtgerT:
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16.

17.

18.

®yr6onka crout 220 p. Cxonbko ¢yr6onox MoxHO OymeT
xymuTh Ha 1000 p. B meprox pacmpogaxu, KOTAa CKUAKA Ha
¢byT6omky cocraBiet 20%?

OrtBeT:

Kakoit yron (B rpaxycax) ONHCHIBAET MHHYTHAas CTpeEliKa 3a
24 MuHyTHI? '
Ortger:

Ha xpyroBo#t nuarpamme mpencrtaBieHsl pe3yasratel A
M0 MaTeMaTHKe B 9-X Kitaccax.

OtMeTka «2»

OrMerka «3»

OTMetka «4»
D O1MeTKa «5»

Kaxoe u3 yreeprxneHuit HeBepHo, ecnu paboty mucamm 114

JeBATHKIIACCHHKOB?

19.

20.

1) Bonee 50 yganmxcs NOTYyYHIH OTMETKY «5»

2) Menee 10 yqampmxcs He caaiH SK3aMeH

3) Ormetxn «3», «d» 1 «5» nomyanmm Gonee 90 yJammuxcs
4) OtMeTKy «3» HONyYHIIa IPHMEPHO YETBEPTH YIAUIHXCA
Ha nayuso# xondepenuyu OyayT BRICTYIIATH 3 AOKIaqIvKa
u3 I'epmanvu, 2 u3 Poccnu v S m3 SIinonmu. Hajigure Beposrt-
HOCTB TOTO, YTO NOCNeHUM OyIeT BBICTYNaTh AOKJIAI4NK H3
Poccum, eci NopARoK BBICTYIUICHHA ONpeAeIeTcs XKpeOHeM.

OrTBer:

: . mv? .
dopMmyiia KHHETHYECKOH dHepruu Tena £ = - Hasinmre
KT - M2

2

02

Macca 5Toro tena pasHa 10 kr. OrseT naiite B kM/4.

CKOPOCTh Te€NNa ¢ KMHETHYECKOH 3Heprued 80 ecim

Ortaer:
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He 3a6yneTe nepenects Bce OTBETHI B 6naHK oTBeTOB Ne 1.

YACTDb 2

Ipr Bemonnenun 3aganuii 21-26 ucnoss3yiite 61aHK OTBe-
ToB Ne 2. CHayana ykaxuTe HOMEp 3aJaHHA, a 3aTEM 3alMIIH-
Te €ro pemeHde H orser. [Immmre uétko K pasbopumso. O6-
pamaeM Bamre BHMMaHHe Ha TO, YTO 3allUCH B 4EPHOBUKE He
OyIyT yYHUTHIBATHECA IPH OLICHUBAHMH PabOTBL

Moayns «AnreGpa» ]

bi
x“—4x+3
21. Penmre HepaBeHCTBO ———— < 0.
76
xT—x
22. JIeoe paGoguMx MOryT BEINMOJNHHUTEH BCio pabory 3a 1 gac 12
MHHYT. 3a CKOIBKO YacOB BBIIOJHHT BCIO paboTy nepshid
pabouriii, ecTM U3BECTHO, YTO OH paboTacT B MOJTOpa pa3a

MEUICHHEE BTOPOTo?
23. Toctpoiite rpaduk pyHKIIH
1 :
—npux < —1
={X M OMpeReNHTe, IpH KaKHX 3HA4eHH-

|x2’—2npux2—1

SIX p IpsAMast y = p UMeeT ¢ TpaQHKOM POBHO OJHY OOIIYIO TOUKY.

Monayns «<FeomeTpus»

24. Tparenus BIHMCaHa B OKPYXKHOCTb, €€ OOKOBajd CTOPOHA PaB-
Ha 3, a ocHoBauua — 4 u 7. Ha#inure e€ roomans.
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25. [lan npaBribHEL mecTHyroasHuk ABCDEF. J_onaxcme 9TO
yron ACD npamoi.

26. B npaswrsnoM mectuyronsarke ABCDEF co cropoHo# 1

Hal{¥Te paavyc OKPY)KHOCTH, BIIMCAaHHOH B TPEYrOJIbHHK
ABC.
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BAPHAHT 10

YACTH 1

e Jlna 3aganmii ¢ BHIOOPOM OTBETa M3 4ETHIPEX TIPEILUIOKEH-
HBIX BapHaHTOB BhIOEpHTe OQUH BepHbiii. B Gianke oTBeTOB Ne
1 mocTaBbTe 3HAK «X» B KIETOYKY, HOMEP KOTOPOH COOTBETCT-
ByeT HOMepy BhIOpaHHOTO BaMu oTBeTa.

o Ecin BapHaHTHI OTBeTa K 3a/[aHUIO HE IIPUBOJATCSA, TO NOTY-
YeHHBI pe3yNbTaT CHavalla BIHIINTE B TEKCT paboThl, a 3aTeM
niepeHecuTe B OaHK oTBeTOB Ne | cripaBa oT HOMEpa COOTBETCT-
BYIOILIETO 3aaHus, HaYMHAas ¢ MepBoit kiueToukn. Kaxnyto imd-
PY, 3HaK MUHYC Y 3alATYI0 IIMIINTE B OTACTHHOH KJIETOUKE B CO-
OTBETCTBMH C TPUBCAEHHBIMU B Onanke oOpasuamy. EnvHuiiel
M3MepeHHH yKa3hIBaTh He HYXHO. EcnM oTBETOM SBISIOTCS He-
CKOJIBKO YHCEN, 3allNIIUTe UX B MoOOM mopsiike B 67JaHK OTBETOB
Ne 1, pasaenuB ToUKoi ¢ 3amaToi, HarprmMep: 3; —10.

e FEcmu B OTBeTe mpuBeeHa TabiyMua, TO MEPEHECHTE 3allH-
canHyl0 Bamu nocnenosaresHOCTS MO 63 npobenoB H He-
TIOJIb30BaHMA APYTHX CUMBONOB B O1aHK oTBETOB Ne 1.

Moayns «Anrebpa»

3ammHTe B OTBETE HOMEpA TEX BEIDAKCHHH, 3HAUCHHE KO-
TOpBIX paBHO 0.

) (27 +22 3) (-1+1)-(3+5)
2)0° 4) -1°+1*

OTBer:

Kakoe 13 9pcen oTMeueHO Ha KOOPAWHATHOH MPsAMOHN TOU-
Ko L?

o
+ + + + -

-2 -1 0 1 2

1) —/2 2) -3 3) -5 4 2
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Haiizure 30a4cHRE BEIPKEHHA 313543439 .

OTBerT:

Haiiznte kopu# ypaBrenus 1 — 3x° =2 — 4x%,

OrTBeT:

I'padux xaxoi n3 npuBenéHHBIX HIKe QYHKIMI H306paxén
Ha pUCyHKe?

yt

1) y=+/4x 441 3) y=+4x-1
2) y=+x+1+1 4) y=1-V4x—4

Onna U3 TaHHBIX NOCIENOBATEABHOCTEN ABJIAETCS TEOMETPH-
9eCKOi Iporpeccheil. YKaKHTE 3Ty NOCIEA0BATEILHOCTD.

1)5;7;9;11;... 3) —l-;l;“l—;ii---
4 8 12 16
2) 1;2;4;6;... 4) 9:3; 1; é,

Hakinute 3HaveHHe  BHIpaXkeHMA \/x2 —2x+1 opu
x=12013. B oTBeT 3amHMIINTE NOIYIEHHOE YHCIIO.

OrTBerT:

Penrure Hepasenctro 2x% —x— 1<0.
OrTBer:
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Moaynb «FeomeTpus» ]

10.

11.

12.

146

Haiigure yronm ABC, eciu Touka O — LEHTP OKPYKHOCTH H

ZA0C =130°.
Yo

O1ger:

Pamiyc OKpYKHOCTH, ONHCAHHOH OKONIO IIPAMOYFOJIBLHOTO

TpeyrombauKa ABC ‘¢ runoTeHy3o# AB, paseH 7, cos 4 =% .

Harinure BC.
Onser:

11 .
Ilnomans xpyra pasia — . Haiinure JUIMHY OorpaHHIMBalO-
™

el ero OKpY>XHOCTH.

OrtBer:

Haiinute kotanredc yrina AOB, n300pax&HHOTO Ha PHCYHKE.

OrTBerT:




13.

YKaXHTe HOMEPa BEPHLIX YTBEPHKICHHUI.

1) Uepes nBe TOYKH MOXHO HPOBECTH HECKOJIBKO Pa3IMUHBIX
HPSAMBIX.

2) ITnomany momoGHEIX GUIYP OTHOCATCH Kak KBaipaTr KO-
¢ ¢umeHTa Nogoou.

3) /lnaroHanh TpamelMy paBHA KBaJpaTHOMY KOPHIO H3
CYMMEI KBaJIpaTOB €€ OCHOBaHMH.

4) L{eHTp OKPYXHOCTH, BITHCAHHHOH B TpEYTONBbHHUK, JIEKUT
Ha NMEPECCUCHUH OHCCEKTPUC TPEYTOIBHHKA. ,

5) KacaTenbHas K OKpPYXHOCTH 00pasyer ¢ paamycoM 3Toi

OKPY>XHOCTH pa3BepHYTHIH YToJl.
OTser:

Moaynb «PeanbHas MaTemMaTuka»

14.

B Ta6:uize npuBe€H HOPMATHB M0 NPEDKKAM B JUTHHY C pas3-
Gera U1 yJammxcs 9 KiIaccos.

Manbunku JeBouku

OtMmeTtka «5» «@» «3» «5» «4» «3»

Jnuna
(meTpr)

4,5 4,1 3,7 3.8 34 3,0

Kakyro oTmeTKy nmomyuuT aeBouka, HpBITHyBLIAs Ha 3 MeTpa

H 20 canTHMETPOB?

15.

1) OTMeTKa «5»
2) OrMmeTka «4»
3) Ormertka «3»
4) HopMaTHB He BHITIONHEH

Ha rpaduke mokazaHo M3MEHEHHE TeMIEpaTyphl BO3IyXa B
TEYECHHE CYTOK. BO CKONBKO 9aCOB OBIT JOCTHUTHYT TEMIIEpa-
TYPHBIH MAKCHMYM 3a 3TH CYTKH?
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1,°C §

30

P
L

28 -
27 Va
26
25 A

24 \\
23
22

.

0] 2 4 6 8 1012 14 16 18 20 22 24 t4

OTseT:

16. Cxoibko TPEXMECTHBIX ManaToOK Tpedyercd B3ATh € COOOH
rpymne 13 23 IWKOJIBHUKOB B TOX0.?

OtBeT:

17. Haiigvre nepuMerp NMpsAMOYTOJBHOIO y4acTKa 3€MIM, ILTO-
mans Kotoporo pasHa 300 M° ¥ JUIMHA KOTOPOro B 3 pa3a
6onbire ero mupuHsl. OTBET RaiiTe B METpax.

OTBeT:

18. Ha xpyroBo#i muarpamme NpencTaBIEHH pe3yiasTartel THA
1o MaTeMaTHKe B 9-x Kiiaccax.

OrMeTKa «2»
OtMerka «3»
O1MeTKa «4»

O1™MeTKa «5»

Kaxoe u3 yTBepXKAcHHH HeBepHO, eciiu paboTy mucamm 156
IEeBATHKIIaCCHHKOB?
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19.

20.

1) Or™etky «5» nonysium Gonee 20 yganmmxcst

2) IlpumepHO YeTBEPTH YYAIIHXCA HE COAIN SK3aMEH
3) OrMeTtkH «3» K «4» momyansm Gonee 70 yuamuxcs
4) OTMeTKy «4» TIOITYYH/H MEHEE TPETH YJaIuXcs

Homna Opaka mpu npou3BoAcTBe 4YacoB cocTaBiser 0,4%.
Hafinure BEpOATHOCTE TOTO, UTO TOJIBKO YTO KYTUICHHEIE Ya-
CBI OK2)KYTCS MCITPaBHBIMH,

OrTserT:

Bripasure u3 dpopmynst O = FRt BETUUMHY [ (BCEe BETTMIUHBI
TIOJIOKHUTEIBHEI).

OTBeT:

He 3a6yapTe nepeHecTH Bce OTBETH B Gi1aHK oTBETOB Ne 1.

YACTDH 2

Ilpu BemonHennH 3amanuii 21-26 ucnomb3yHTe GaHK OTBE-
TOoB Ne 2. CHavana ykaxuTe HOMEp 3aJaH¥s, a 3aTeM 3aIuIIi-
Te €ro pemenue U orseT. ITummre 9€rko M pazbopumro. O6-
pamaeM Bame BHMMaHMe Ha TO, YTO 3aIMCH B YEPHOBHKE HE

OyIyT YUHMTHIBAaTHCS IPH OLICHUBAHHH PabOTHL.

Mopaynt «<Anre6pa» 1

21. Pemmte cHCTEMY ypaBHEHHIK

22.

-1 3 syca

x* —7Tx
1—x

<0

I1epssIii H BTOpO#H pabouHii BHITOMHSIOT BCIo paboTy 3a 1 wac
20 MuHYT, BTOpO# ¥ TpeTHii — 32 2 yaca 40 MHHYT, NEpBHIi
u TpeTHii — 3a | 9ac 36 MHUHYT. 3a CKOJILKO 9aCOB BHINOIHHT
BCIO palboTy TpeTuit paGouuii, pabotas oquu?
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23. [Iloctpoiite rpaduk ¢yHKIMH

1—v—x npux < —4

y= H ONpeJeIINTe, IpH KaKUX 3Have-
—1opux>—4

HHSX p NpsAMas y = p UMeeT ¢ rpadHKoM GeCKOHEYHOE MHOXKECTBO
o0NmMX TOYEK.

Moaynb «FeomeTpus»

24. B tpeyronsauke ABC yroa C pasen 90° sind =

“la |

HatinuTe xoCHHyC BHEIIHETO YIJIa IIPU BepliHHe A.

25. Jan npaBWibHbE mecTHYTONbHUK ABCDEF. [loxaxute, 410
Tpeyronabuuku ACD u ADF paBHeL '

26. B mpaeumeHOM mecTHyronbiuke ABCDEF co croponoi 1
HaliIuTEe pamuyc OKPYXKHOCTH, BIIMCAHHOH B TPEYTOJILHMK
ACD.
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OTBETHI K BAPUAHTAM

THIIOBBIX TECTOBBIX 3AJAHUM

Ezzmep L Bapuanr
- panamus 1 2 3 4 5
1 —1 =1 1,65 2 3
2 3 1 2 1 3
3 1 2 p) 3 2
11
4 -12; 1 3,4 1,5 2,4 -
5 243 431 142 314 1
6 —115 122 30 1 3
7 -2 2 x —1i(x —Ax +D2a° —Fb +¥
8 3 4 |lx<-05 x<6 x z%
9 42 113 18 60 144
10 15 6 4 111,5 12
11 18 76 20 32 18V3
12 0,5 1 g 0,8 0,6
13 3,4 1 2,4 1,2 3,4
14 4 1 3 3 2
15 6 8 6 6§ 4
16 1260 61,6 | 300 5000 20
17 1 4, 6,8 500 3,75
18 3 1 3 4 3
19 0,2 0,25 | 0,6 0,25 0,5
2 2 _ ﬂ =—S- :a—bc =:1——I§
20 |b=Vci-a®le=\=2I T=3 1S ™
8 1
21 1,5 = — 4
81 | 972 4 17
22 44 38; 88| 80 100 12
23 p= =1ip=7] p<-H4 p <3
24 3 87 82 90 75
og | 35V6 | 45V14 | 8J15 V3 2742
24 56 15 3 8
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Howmep| Bapumanr
anagusal 6 7 8 9 10
1 1 2 3; 4 |A3, B1,| 2; & 4
: : B-2 .
2 2 4 1 4 1
3 2 4 J14 x <y 585
4 1,5 -1; 0 -4; 1 +4 +1
5 3 2 2 3 1
6 3 -20 1 3 4
18
7 —1 21 —8a —1| b +2 2012
8 xS% x < -2 xe[-Z1] | xe(@3) |xe[-0,51]
9 135 90 90 115 115
10 |0,2014 3,75 342 0,5 83
11 | 484 43 # 19,67 211
4 4
12 0,6 —_— = 1 3
Ja1 3
13 2,4 4 1 1, 2 4 2,4
14 4 2 1 3 3
15 8 5 3 "2 14
16 | 5130 15 7 5 8
17 13 120 10 144 80
18 2 2 1 2 i
19 0,5 0,995 0,98 0,2 0,996
20 |eo [E| ,_ [2E 2500 14,4 -9
m V m . Rt
-14,16;/(1; 3 1; -2 x € (oo -
21 [ -3,5; 15
29 | 3 2 PP B ] T2
22 19 2 1 3 8
1 p=-2mu
23 p =2 p <17 p=z P20 p=-1
33V3 4
24 3 J2 68 = 7
06 | 214 | V15 23 | 28-3 | J3-1
7 6 3 2 2
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PEHIEHUE BAPUAHTA §
YACTH 1

| Moayns «Anre6pa»

2
1. 5J2<8,1k (5J§) =25.2=50,28 =64 u50<64

Lol L 1104
2. 210 21
(-3): (~——01]=< 3):(~0,6)=5
OrserT: 3
2. Takkakp<gq,Top—q<0,ag—-p>0.
P —q<0<42, 1.c. HepaBeHCTBO p - g < 42 BEpHO
q — p <0 — HeBepHO
q—p>0>-4, 1.e. HEPaBEHCTBO ¢ — p > —4 BEPHO
Ortger: 3

3.0 (35107%)-2-107)=(3,52)-1072107) = 7-107 =

=7-107° = 0,00007
Otser: 2

3x-1D)=4Q2—-x)
3x—3=8—-4x
3x+4x=8+3
Tx=11
11
7
Ortser: lel
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5. Harpaduke nzoOpakena napabona ¢ BETBAMH BBEpX, T.c. 3-H
BapHaHT OTBETA OTIA/IAET

y=x>-2x Coy=x*+2x y=xt+2
b -2
x8=—5;=_—_2—= XGZ—’I xszo
Ha pucyske x, = 1, nosromy noaxoaut 1-it oTeer.
Ortser: 1
6. ¢, =n’+2n
C] :1+2:3
C2 =8+4-—_—12
Ortser: 3

7. (a—b)2a—b)=2a" —ab—2ab+b* =2a* —3ab+b*
Ortser: 2a® —3ab + b?
8. 12x—13>7—-4x

12x+4x>7+13
16x > 20
ng
16
xzé
4
5
Otser; x > —
4
[ Moaynsb «FeomeTpus» |
9. 4 B ZA+ 2D =180
4/D + /D =180°
5/D =180°
D C ZD =36°

LC=/4=180°-36°=144°
OrtseT: 144°
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04 sinA=0,6=-?—5C-

BC=0,6-15=9
AC=+AB* —BC? =

B =+/225-81=+144 =12

C
Orser: 12
11. 4 Karer, nexamuii Hanpotus yria 30°, pa-
12 BEH IIOJIOBHHE TIHMIIOTCHY3bl, TO €CTh
6 AC=12
B c BC=144-36 =\3:36=6\3
Saspc :%-AB-BC=—21—-6-6«/§:18\/§
OtBeT: Sp 30 = 18\3
12. OI’=3"4+4"=9+416=25
B OL=35
Ly sin/AOB = sin/HOL =
s
A 113 “HE 3 o6
OL 5
Ol 14 A
Ortser: 0,6

13. Cymma yTiI0B MIECTHYTOJILHHKA PaBHA
1) 180°- (6 —2) = 720° = 360°
2) B npoussonbHOM poM6e IHATOHAIH HE PaBHEL.
3) B npsaMoyronsHuKe qHaroHATH ACHCTBHTEIBHO BCErIa PaBHEL
4) S=a2wmmsa,zmma, T.€. YETBEPTOC YTBEPXKACHHE TAKOKE BEPHO.,
5) Cymma yriioB npaBrIBHOrO NATHYTOJIBHAKA PaBHA
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o

180°-(5—2) = 540°; omun yron paseH 40" _ 108°=112°

OTgeT: 3,4

[ Moaynb «<PeansHas maremarmka»

14. MaibuuK YIOXKH/ICH B HOPMaTHB 9ETBEPKH, TaK Kak mpode-
*aJ OpicTpee 2 MUH 38 ¢, HO HE YJIOXKHIICS B HOPMAaTHB I~
TEPKH, TaK KaK npodexan MeyicHHee 2 MuH 24 c.

OTserT: 2

15. U3 pucyHka BUIHO, 4TO 3a NEepBhIe 2 ¢ KaMeHb MoaHsica ¢ 1
M 10 5 M, T.c. poneren 4 M.

O1tBer: 4
16. 150-100%
180 — x%
150 100 180-100 18000 1800 360
—_——— > X = = = =-—=120
180 X 150 150 15 3
120—100520 :
Orser: 20
17. ‘ 5, =0,75-4=3 (xM)
52=0,75-3=2,25 (xm)
24\ 1= \[s? +s2 =9+50625 =
: = /14,0625 = 3,75 (kM)
3 kM/4
Ortser: 3,75

18. [Ilo auarpamMe BHIHO, YTO BEPHBIA OTBET — YTJICBOABI.
Ortser: 3
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19. Bcero 6yks: 10. U3 HUX raacHeIX: 5.

P=>—05
10
Otser: 0,5
20. R:a—bf-z>abc_—.4RS=>a=4iS.
48 bc
OTBer: azﬁ—Rﬁ
be
YACTH 2
l Moayns «<Anre6pa»
21. x°—4x? —7x+28=0
x—4)-Tx-4)=0
(x—4)x*—=7)=0
x—4=0 ¥2—-7=0
x=4 x2=7
x=:!:x/7
" Orser: 4; +/7

22. Ilycts mmpHHa H3ropoxH x (M), TOra JUIMHA PaBHa X + 5 (M)

S = x(x +5) =204
x? +5x—204=0
D=25+4-204 =841 =292
-54+29 [12

2 -17

X2 =

OrTgert: 12
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23. 7 Y

Y p > 3: HeT OOIIMX TOYEK
3 y=3-2x-3|
5 ,
1 4 | N
o] /1 12 |3 x
AN
p < 3: nBe obnmMe TOUKH

IIpu p < 3 npsiMast y = p umeeT ¢ TpadMKOM PaBHO ABE obLIHE
TOYKH.

( Mopayns «FeomeTpus»

24. o+o+30°=180°

2 =150°
a=75°

Ortser: 75°

LOAD = ZOCB , KaK BHYT-
pEeHHHME HaKpecT JIEeXKalHe
yrael, 00pa3soBaHHBIE IIPH
HepeceveHH! HapanienbHBIX
npsaMex BC u AD cexymiei
AC; /BOC = /ZA0D, xkak
BEPTHKANBHBIE YIIIBI, TIO3TO-
My AAOD~ABOC (no
JBYM yTJ1aM).

D
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_a+b+c 5+6+9
P 2 2
S=\p(p—a)p—-b)p—c) =10-5-4.1=1012

_abc_ 569 270 27 272
45 41042 40V2 42 8

26. 10

22
e

OrtBer
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