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TEOPETHYECKHMA KYPC

I. Ynciia H BhIpaXeHHs

1. Beipaskenus, npeo6pa3oBaHuA BbIPAKEHHH

UHcoBbIe BRIPKEHHS COCTABIAIOTCA M3 YHCEI C HCTIOJIb30Ba-
HHEM 3HAKOB JEHCTBHH (« + », « — », « * », « : ») H ckobok. Ha-
npumep, 32 : 4; 21 - 3+ 5; 3-(2 : 0,2 —4) — UMCNOBEIE BLIPOKEHHS.

3HaYeHHEM YHCJIOBOrO BBIPa)XEHHs HA3bIBAECTCA YMCNIO, MOY-
qaloleecs B pe3ynbTaTe BHIMONHEHHS BCEX JNCHCTBHI B 3TOM 4H-
CIOBOM BbIpa)keHHH. HanpuMep, 3Ha4Y€HHS YHCIOBBIX BBHIpAXEHHH,
NIPHBEICHHBIX BbIUIE, PaBHBI COOTBETCTBEHHO 8; 68 1 18.

BelpaxkeHHe, B KOTOPOM BCTpedaeTcs [EJIiCHHE Ha HyJb, HE
MMEET YUCIJIOBOTO 3HAYEHHS, TAaK KaK Ha HyJb JENHTH Henb3d. [o-
BOPAT, YTO TAKHE BBHIPOKEHHUS HE HMEIOT CMBICTIA.

Beipaxenue, comepxallee HEKOTOpBIE MEPEMEHHBbIE BEIHYH-
Hbl, Ha3bIBaeTCid BBIPAKEHHEM C TEPEMEHHBIMH (HampuMmep,
10¢; 20a + 10b; 3¢ : du T.10.).

3HaueHHe BBIPAXKEHHSA C MEPEMEHHBIMH MPH JaHHBIX 3HAYEHH-
AIX MEPEMEHHBIX — 3TO 3HAYEHHE YHCIOBOrO BBIPAKEHHS, KOTOPOE
MOXYYHUTCS, €CIIH B BLIP@KECHHE C MEPEMEHHBIMH BMECTO KaXJIOM
NEPEMEHHOM NOACTaBHTh JAHHOE €€ 3HAUEHHE.

Hanpumep, 3nauenue Beipaxenus 20t + 10b mpu ¢t = 0,1,
b=10,2 paBHo 20 - 0,1 + 10 - 0,2 =2 + 2 = 4; 3HaYeHHE BBIPAXKEHUSA
3c:dupuc=1;d=3paBio(3-1):3=1.

ns npeoOpazoBaHHA BHIPaXEHHH NPUMEHSAIOTCA OCHOBHBIE
CBOWCTBA CIOXEHHA H YMHOXEHHS YHCEIT:

1) nna nroObIX YHCeNn a ¥ b BepHBI paBeHCTBa a + b = b + a,
ab = ba (nepeMecTHTENBHOE CBOHCTBO);
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2) nnsa moOBIX 4Hcenl a@, b M ¢ BEpHbl paBEHCTBA
(a+b)+c=a+(b+c), (ab)c = a(bc) (coueTaTeibROE CBOHCTRBO),

3) mana nmwObIX uyMcen a, b W ¢ BEpHO pPaBEHCTBO
a(b + ¢) = ab + ac (pacnpeaenuTeNbHOE CBOHCTBO).

J1Ba BBIDOKECHHMS HA3bIBAIOTCHA TOXKAECTBEHHO PaBHBIMH, €CIIH HX
3HAYEHHUS PaBHbI IIPH JIFOOBIX JOMYCTHMBIX 3HAYECHUIX IEPEMEHHBIX.

ToxecTBO — 3T0 PaBEHCTBO, BEPHOE MPH JHOOBIX JOIyCTUMbIX
3HAYEHHAX NIEPEMEHHBIX.

ToxnecTBeHHOE MpeoOpa3oBaHHE BLIPAXKEHUS — 3TO 3aMeEHa
BHIPRKEHHS IPYTHM, TOXKIECTBEHHO PaBHBIM €EMY, BEIDOKCHHEM.

PaccMOTpUM HECKOIIBKO TIPUMEPOB.

IIpumep 1. Haiigure 3nauenne Boipakenns (3:(0,2 —0,1) +4) - S.
Pewenue: 1)0,2 -0,1 =0,1;

2)3:0,1=30;
3)30 +4 =34,
4)34-5=170.
Omeem: 170.

IIpumep 2. Haiinure 3HaueHHe BhIpRXKEHHS
Cmx+3n)-ynpux=1,y=2;m=0,5n=0,3.

Pewenue: HOIICTaBHM 3HA4YCHHUA NEPEMECHHBIX B BBIPAXKCHHUE!
Qmx+3n)-y=(2-0,5-1+3-03)-2=(1+09)-2=
=1,9-2=38.

Omesem: 3,8.

IIpumep 3. Beiuncnure 3HaueHHE BHIPAKEHUA
11,2-3,1-11,2- 1,1 +22.4 - (-0,5).

Pewenue: 11,2-31-11,2-1,1+224-(-0,5)=
=11,2-G3,1-1,)~-112=11,2-2-112=112-2-1)=11,2.

Omeem: 11,2.



IIpumep 4. YipocTuTe BoIpaXKeHHE
BGx-2y-2)-(x—y)—4+2x+y+1.

Pewenue: 3x—2y-2)—(x—y)—-4+2x+y+1=
=3x-2y-2-x+y-4+2+y+1=
=@Gx-x+2)-Q2y-y-y)-Q2+4-1)=4x-5.
Omeem: 4x — 5.

2. Crenenb ¢ HATYPAJIbHBIM OKA3ATEIEM,
ee CBOHCTBA

CTeneHpl0 HEKOTOPOro YMC/IA @ C HATYPAIbHBIM MOKA3aTeNleM
n (n > 1) Ha3pIBacTCs BBIPAXKECHHE A" =d-d-... a.
T
a =a. Ilpu a# 0 cunrarora’=1.
Hanpumep,
5=5-5-5=125;(-2)"=(<2)- (-2)- (-2) - (2)= 16 u T.1.

CBOJCTBa CTENEHH ¢ HATYPAIbHBIM MOKa3aTeleM:

1) nast 106010 MoAoKHTENBHOrOo YyHena a: a > 0; 0" =0.

2) Ju11 OTPULIATENBHOIO YKCHa a : @ > 0, eCJIH n — YETHOE YHC-
710, ¥ @" < (), €CIIH 17 — HEUETHOE YHCIIO;

3) a? 20 ma moboro 4ucna a;

4) nns n0OOro YKCHa @ ¥ N100BIX HATYPAIBHBIX YHCEN M U H:

& =a" + n;

5) nas moboro uncna a#0 W MOOBIX HATYpPAJIBHBIX YHCEN
munTtakux,ytom>n:a" :a" =a" " "

6) ans moObIX yHcen a 1 b ¥ 1160ro HaATYPaAILHOrO YHCIA A:

(ab)'=d"b";

7) nng nro60ro uKucna g v Mr00bIX HATYPaIbHBIX YHCEN M U 1!

(am )" =qagm™



P 4CCMOTPHM HECKOJIBKO MPUMEPOB!

IIpumep 1. Halinure 3HayeHue BBIpaXKeHHUA: (—2)3 32+ 16%.
Pewenue: Braualle BbIIOJIHUM BO3BCIACHHSA B CTCIICHb!

-2 =(-2)"(2): (-2)=-8;3"=3-3=9;

16 =16 - 16 = 256.

Tenepb HaﬁlleM 3HAQUYCHHUC BBIPAXKCHHA:

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

Omeaem: 184.

Mpumep 2. YpocTuTe BoIpaKeHHE 2X° - X° — x' A

Pewenue: Tlonw3ysce cBoiicTBaMH 4) U 5), uMeeM:
2 3 7 2 2+3 7-2 5 5 5
X —x X=X T = - =
.5
Omeem: x”.

TIpumep 3. YIPOCTHTE BEIpaXKEHHE ((x2 y)3 )4 .

Pewenue: Tlonpsyscs cBolicTBaMu 6) H 7), nMeeM:
((xzyf )4 =(xy) " =(x2y)" = ()" y2 =y = xy,

24 12
Omeem: x“'y**.

3. OnHouJ1eHbI, MHOTOYJIEHbI

OnHOUIEHOM Ha3BIBAETCA BHIPXKEHHE, ABISIOIIEECST MPOU3BE-
JICHUEM YHCEJI, IEPEMCHHBIX M HX CTEHCHEH.

Hanpumep, Boipaxenns 2a’b; 2x* - (—4)’yz%; — 5x* — onmo-
YJIeHBI.

CTanzapTHEIH B OZTHOYIEHA — 3TO MPOH3BENAECHHE YHCIOBOIO
MHOJXKHTENS, KOTOPbIA CTOMT Ha NMEPBOM MecCTe, W CTEeneHeH pas-
JUYHBIX NEPEMCHHBIX.



Haripumep, cTaHZapTHBIM BHIOM OJHOWICHA (—2)3x4y - (-3)
ABJIAETCA 24x4y.

KoapduumenT onHowIEHa — 3TO YHCIOBOH MHOMHTENb 3TOrO
OHOYJIEHA, 3aIIHCAHHOr0 B CTaHAAPTHOM BHJE.

CreneHp OHOWIEHA — 3TO CyMMa MoKa3aTesiel cTeneHel Bcex
€ro nepeMeHHsIx. Ecin ogHOWIEH ABJISETCS YUCIIOM (HE COIEPIKUT
IEPEMEHHBIX), TO €r0 CTENMEHb CYHTAIOT PaBHOMK HYJIIO.

MHoOrouseH — 3T0 BBIpRXEHHE, ABISIOMIECECS CYMMOH OJHO-
YJICHOB (€CJI MHOTOWIEH COCTOUT M3 ABYX WIEHOB, €r0 Ha3bIBalOT
JABYYIEHOM; €CJIH U3 TPEX — TPEXWIECHOM).

CraHaapTHBI BHI MHOTOWIEHa — 3TO CyMMa OJHOWIEHOB
CTaHAApPTHOro BHJAa Oe3 momoOHBIX ciaraeMeix. HauOousbmias u3
CTENEHEH ONHOWICHOB, BXOAAIIMX B MHOTOWIEH CTaHAApPTHOrO
BHJA, HA3BIBAETCA CTEMEHBIO 3TOI0 MHOTOWIEHA.

CTeneHpl0 NMPOU3BOJIBHOTO MHOIOWIEHA HAa3bIBAECTCH CTETNEHb
MHOTOY/I€Ha CTAaHJAPTHOIO BUAA, TOXKAECTBEHHO PAaBHOTO HCXOJ-
HOMY MHOTO4JIEHY.

Jis T0oro 4ToOH YMHOXHTH OAHOYIEH Ha MHOTOYJIEH, HY)KHO
YMHOXXHTb 3TOT OJHOYJIEH Ha KAXABIH WIEH MHOTOWIEHa M ClO-
KHTh MOJIYYCHHBIE IIPOU3BECHHA.

Jns toro 4tro6el YMHOXHTh MHOTOWIEH Ha MHOTOWIEH,
HY)XHO Ka)[AbIH 4YJIEH NMEpPBOro0 MHOTOWICHA YMHOXHUTh Ha Kax-
ABIH YIEH BTOPOr0 MHOTOWIEHa M CJIOXHTb MOJYYE€HHBbIE Mpo-
U3BEACHHUA.

Pa3noxdTe MHOrOWwIieH Ha MHOXMTEIH O3HA4aeT NpPEACTaBUTh
3TOT MHOTOWIEH B BHJAE INPOU3BEACHUA ABYX HIH HECKOJBKHX
MHOTOYWICHOB,

DopMyIIBl COKpPAILIECHHOTO YMHOXCHHUA

1) (axb)* =a’ +2ab+b*;

2) (@+b) =a’ +3ab+3ab* tb’;

3)a’ - b = (a—b)a+b);

4) @ +b’ =(atb)a’ Fab+b).

10



PaccMOTpHM HECKOJIBKO IIPUMEPOB.

Ipumep 1. [lpuBeaure omHowien 2a” - (-3)%°-a(-2) " b k
CTaHAapPTHOMY BHAY, YKOKHTE ero K03 HLHMEHT H CTeNneHb.

Pewenue:

28 (3B -a-(2)b=2-9-(2)-d*-a-b b=

=-36a’b".

Koadpduuuent aanHoro omHowieHa paseH (—36), a ero cre-
neHb paBHa 7.

Omeem: —36a’b*; =36, 7.

ITpumep 2. YapocTure BoipaxeHHe 2x(x — 3y — (x— 1)(2x°* +2).
Pewenue: 2x(x — 3)" — (x— 1)(2x* + 2) =

=2x(* —6x+9)—(2X° + 2x — 2P —2) =2 — 12x° + 18x —
—2+ 2 - 2x+2=16x+2—10x%

Omeem: 16x + 2 — 10x%.

IIpumep 3. Paznoxute Ha MHOXHTEIIH MHOTOYJIEH
-8+ 2y + 4xy2 + 8y — 5x.

Pewenue: x° —8y3 + 2.Jc2y+4xy2 +8y—5x=

= (x—2)(x +2xp + 4) + 2p(x* + 2xp + 4) - Sx =
=(x-2y+20)* + 2y +4)-5x=x(x’+ 2y +4-5)=
=x(x* + 2xy — 1).

Omeem: x(x* + 2xy—1).

4. PannoHaabHbIe APOGH H HX CBOHCTBA

HCJ'ILIC BBIDAKCHHA — 3TO BbhIPAXXCHHS, COCTABJIEHHBIE H3 YHCEI
H NEPEMEHHBIX ¢ UCNOJIB30BAHHEM neiicmuﬁ CJIOXKCHHA, BBIUHUTA-
HHS, YMHOXXE€HHA H OCJICHHA HA YHCJI0, OTJIMYHOEC OT HYJI.

JpoOHbIE BBIpaKEHHS JOMYCKAlOT TAKKE JIEICHHE HA BhIpae-
HHE C ICPCMCHHBIMH.

11



Llensie W mpoOHbIE BhIpaXKE€HHMS HA3BIBAIOT PallHOHAIBHBIMH
BBIPOXCHHAMH.

JomycTiMble 3HaUY€HHs NIEPEMEHHEBIX — 3TO T 3HaYeHHs nepe-
MEHHEIX, IIPH KOTOPHIX BEIPAXKEHHE HMEET CMBICII.

PammonansHas apo6s — 310 ApoOB, YHCAKUTENIEM H 3HAMEHaTe-
JIEM KOTOPOH ABJISIOTCS MHOTOYIEHBI.

OcHOBHOE CBOHCTBO JpOOH: €CM YHUCIHTENIL H 3HAMEHATENb
HEKOTOPOH palHOHAJIBHOH Ipo6H YMHOXHMTH Ha OAMH H TOT Xe€
MHOTOWIEH, HE PaBHBIH TOXIECTBEHHO HYJIO, TO MOJY4YHTCA
IpoOb, paBHast HCXOJHOH.

ToxaecTBo — 3170 paBEHCTBO, KOTOPOE BEPHO IPH BCEX JOIYC-
THUMBIX 3Ha4E€HHAX NIEPEMEHHBIX, BXOALIMX B 3TO paBEHCTBO.

CroiicTBa AeHCTBHH C palIOHAJIbHBIMH JpOOsSMH:

Ecnu a, b, ¢ — MHOTOWIEHH], NpUYEM MHOTOYIEH ¢ HE paBeH

HYJIKO TOXIACCTBECHHO, TO BEPHO!:

_a+b

+

1

’
c

a b
c ¢
a b a-b
__; )

2)

c c
Ecnu a, b, ¢, d — MHOrOWIEHBI, TPHYEM MHOrOWIEHH! b H d TO-
XKAECTBEHHO HE PaBHBI HYJIO, TO BEPHO:

3)

a c_ac,
bd bd’

4) (%] =%.

Ecau a, b, ¢, d — MHOrOWIEHBI, TPHYEM MHOTOWIEHH b, c U d

TOXAECTBEHHO HE PaBHBI HYJIIO, TO BEPHO:
a ¢ ad
5) —i—=—.
b d be
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Paccmo*rpmw HECKOJIBKO MPHUMEPOB:

2 _ 2 _
Hpumep 1. CokpaTure 1pobb X 2ty -l .
x-y+1

Pewenue:
X -2xp+y’ -1 _(x-yP-1_(x-y-D-y+D _

x—y+l1 x—y+1 x—-y+l
=x-y-1
Omeem: x —y— 1.

2x% -5 45

IIpuamep 2. YIpoCTHTE BhIpaXKeHHE -5y - -5

22 =5 45  2(x*-25) _
(x-5° (x=5° (x=5°
2x-5)x+5)  2x+10

T (x—5)x* —10x+25) x*—10x+25

Pewenue:

2x+10

Omeem: ——— — .
x2 ~10x+25

x?-3x x-3

2y? 4y

Ipumep 3. BeimonHuTe aeneHue:

x*-3x x-3_x(x-3)-4y _2x

28 4y 2)*(x-3)

Pewenue:

Omeem: 2 .



5. KBaapaTHble KOpHH

Harypanbhbie udcna — 3to uncna 1, 2, 3, 4, ..., KOTOpble ymo-
TpebiisitoTes npu cyere. MHOXECTBO HaTypanbHBIX 4Hces 0003Ha-
yaercsa N.

Llensle uncaa — 3TO HaTypaJbHble YHCIa, MPOTHBOIMOIOXKHbBIE
UM 4YHca ¥ yuciao Hyns (..., —4,-3,-2,-1,0,1, 2,3, 4, ..).
MHoXxecTBO LieTBIX YKcell 0603HauaeTcs Z .

PauyoHanbHble yMcna — 3To uenble W ApoOHble uucna. MHo-
JKECTBO PallMOHANBHBIX YKcen obo3Hagaercs Q.

Bcsikoe pPalHOHAJIBHOC YHCJIO MOXET OBITH IpeacCTaBjJ€HO B

m
BUJe npobu —,rae meZ,n e N («e» — 3HaK MPHHAIIEKHO-
n

CTH HEKOTOPOMY MHOKECTBY).

Bcsikoe pauHOHaIbHOE YHCIIO MOXET OBITh MPEACTaBICHO B
BUAE GeCKOHEUHOH NeCATHYHOH HMEepHOAMYECKOH Apobu, U obpar-
HO: BCcAkasd OecKOHEUHas NECATHYHAs MepHOIUYecKas ApoOb ecTh
HEKOTOPOE€ PaLIHOHATIBHOE YHCJIO.

OnHako pallMOHaNbHBIE YHCIa — HE Bce 4Mcia. Hampumep,
4KCNIO, KBaApaT KOTOPOTO paBeH 2 (UIMHA AHAaroHajiM KBaJApara co
CTOPOHO# 1), He sABsETCS pauuouanbnum.

BeckoHeuHble necATHYHBIE HEmepHoaUYecKHe ApoOH Ha3biBa-
10T HPPALHOHATLHBIMH YHCIaMH.

JleHCTBUTENBHBIE YHCIAa — 3TO palHOHAIBHBIE H HPPaLHOHATIb-
Hble YHCa. MHOXECTBO AEHCTBHTENBHBIX YHcen 0603HadatoT R .

KBaaparHbifi KOpeHb U3 YHCIIAa @ — 3TO YHCIIO, KBaAPaT KOTO-
poro paBeH a. Hanpumep, 4 u — 4 — kBaJpaTHBIC KOpHH W3 16,
Tak kak 4> = (—4)’ = 16.

ApHdMeTHYECKHH KBaJpaTHBIH KOpEHb W3 YHCIIA @ — 3TO He-
OTpPHIIATENBHOE YHCII0, KBAIpaT KOTOPOrO PaBeH a.

ApudmeTHyeckuil KBaapaTHbI KOPEHb U3 4HCIa a 0603Ha-

4arwT \/; .

14



Hanpumep, \/E=5, TaK KaK 520 u 5° = 25; \/5=0, TaK
kak 020 u 0> =0.

To ecTb, \/;=b,ec1m b>0ub’=a.

Tak kak KBagpaT 0000 YKCJIa — HEOTPULATENBHOE YHCIIO, TO
npu a < () BipaXeHHe Ja He umeer cmbicra.

B 3aBHCHMOCTH OT g YpaBHEHHE X° = a:

1) He uMeeT kopHei npH a < 0;

2) uMeeT eIUHCTBEHHBI KOPEHb, paBHBIH HyI0, IpH a = 0;

3) uMeeT Ba KOpHA X, =Ja u x,=—va npua>0.

Ceo¥cTBa apU(METHYECKOTO KBaPATHOTO KOPHS:
DEcm a20 u b20, 10 JE:\/;-\/E;

2)Ecitm a20 u b>0, 10 \/§=£;

b b
3) Ilpn moObIX 3HAYEHHAX g BEPHO paBEHCTBO Ja? = ]al .
PaccMOTpHM HECKOJIBKO TPUMEPOB.

Ipumep 1. Halinvre 3HayeHHEe BhIpOKEHHA

(V36 -40,0 —\/0,04-\/5)2.
Pewenue: (/36 -1J0,01 - /0,04 -J§§)2 ~(6-0,1-0,2-5) =

=(=0,4)*=0,16.
Omeem: 0,16.

Ipumep 2. Peuure ypaBHenue x° =3? +4/256 .

Pewenue: X* =9+ 16 = 25;

x=i«/g=i5 .
Omegem: 15 .

15
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IIpumep 3. Haiigute 3HaueHne BoipakeHus v32-18-81 .

Pewenue: \J32-18-81 =/16-2-18-81 =16 -/36 - /81 =
—4-6-9=216.

Omeem: 216.

-36
IIpuMmep 4. HaiiguTe 3HaueHHe BhIpaXkeHHUA 81—8 .

\)8-36 \/2-4‘36 \/4-36 J4:36
Pewernue: = = - -
18 2.9 9 J9
_ 436 _26_,

3 3 '
Omeem: 4.

YIpumep 5. YnpocTuTe BrIpaKeHHE

(ﬁ_x+x+5ﬁ]:(x2+10\/§x+74).

x2 =175
Pewenue: 1) \/—27_5_x+x+5\/_=
x p—
x—75 1
=- +x+53=x+5/3 - =
(x—\/%)(x+\/%) x+5\/§

_(x+5‘/§)2“1_x2 +103/3x + 74
- x+5\/§ - x+5\/§ '
X2 +103x+74

x+5V3 .

1

2) X+5\/5‘

()c2 +10\3x + 74) =




6. CTeneHb ¢ LleJIbIM MOKA3aTeJIeM H ee CBOHCTBA

Ecan a# 0 1 n— uenoe oTpuiaTenbHOE YHCHO, TO a” = —

a"’
Boipaxenne 0" npu ne€Z, n <0 He UMEET CMBICIIA.
-2
1 1 | 1 1
Hanpumep, 37?7 =—=—; | ——| = - =9
puMep 3 9 ( 3)

CBOJCTBa CTENEHH C LEILIM TTOKA3aTENIEM:
s Beex a # 0u moOBIX m, n € Z BEpHBI paBEHCTBA:

1) am .an =am+n;

2) a":a" =a™™";

3) (a"‘ )" =a™.

HdnsBcex a#0, b#0 umoboro neZ BepHbl paBeHCTRa
4) (ab)" =a"b";

5) (%) =Z—

CrangapTHbIi BHA YMcna b — 3TO €ro 3anuch B BUae a - 10"
rae 1<a <10, neZ. Yucno n Ha3bIBaeTCsA NOPAAKOM YHcaa b.

PaccMOTpUM HECKOJIBKO PUMEPOB.

Ipumep 1. Briuucaure (5 102 +671-36-20"" )2 .

2
5_._1__+l36_i) =
102 6 20

1 1Y
= —+6-——| =62=36.
20 20

Omeem: 36.

Pewenue:

(5107 +67-36-20")

H

17



Tpumep 2. Ynipocture Bripaxenne (a

Pewenue: (a* —b?):~—— (a b) (L—l—) ab__

-b
-2 _bwz):(aab ) .

a b*) (a-b)
_b-a® ab __(a—b)(a+b). ab _ a+b
a*h’ a-b (ab)? a-b ab
Omsem: _a+b.
ab

Ipumep 3. ITpencrapbre yncno 36782 B craHAapTHOM BUAE U
Ha30BHUTEC €ro nopsAaaAoK.

Pewenue: 36782 =3678,2 - 10 =367,82 - 10> =36,782 - 10° =
=3,6782 - 10*. Tlopszok umcna paBeH 4.

Omeem: 3,6782 - 104; TOPAAOK 4.

7. KopeHb n-H cTeneHH, cTeleHb ¢ PAHOHATbHbBIM
noka3areJjieM H HX CBOHCTBa

Yucno, n-1 cTeneHb KOTOPOrO paBHa a, Ha3bIBaeTCH KOPHEM
n-# creneny u3 yucna a (n € N) 1 o6o3Havaercs Ja.

HeorpHiiatensHoe 4ncio, n-s CTeneHb KOTOPOTO paBHA HEOT-
PHIIATENLHOMY YHCITY @, Ha3bIBaeTCH apuPMETHIECKHM KOPHEM n-if
CTEIeHH U3 YHCIa a.

CaoiicTBa apHpMETHIECKOTO KOPHS n-H CTENEHH:

1)Ecan @20, >0, 10 Yab=2a b ;

Ya.
Ak
3)Ecin n,ke N, a20, 10 {/T="\"/c—z;

2)Ecnm a20,5>0, 10 n%:

18



4)Ecmu n,keNu a>0,10 ¥a™ =%¥a" .
Ecma>0, meZ,neN,10 a” =%a" .

Ecnmu m,ne N, 10 0% =0.

CBoiicTBa CTENEHH C PAlHOHAIBHEIM T10Ka3aTelIeM:
Jnsa moboroa>0up, geQ:

Hda'=d""%

Dda'=d""

3) (a" )q =a,

Jns mobeix a>0,6>0u peQ:

4) (abf =d - ¥,

P P
ro
b b?
PaCCMOTpHM HECKOJIBKO NPpHMEPOB.

IIpumep 1. Halinure 3Ha4eHHe BRIPOKECHHA

3/8-0,001 .5 243

Pewenue:
3/8-0,001 - =3/8-3/0,001 “24 2-0,1--32-=0,3.
Omeem: 0,3.

IIpumep 2. YnpocTuTe BHIpaXKeHHE

((04),41)0,2 )5 . azb)% .

Pewenue: ((a‘o"’bo’2 )5 -azb)3 = ((a"""1 )5 -(bo’2 )5 -azb)3 =

2

—(a?-b-a?b) = (B} =b3.
Omeem: bé.
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II. YpaBHeHHs H HEpaBeHCTBA

1. YpaBHeHuH ¢ 0AHOl IepeMeHHO#H

VYpaBHeHHe C OJHOH NMEPEMEHHOH — 3TO PaBEHCTBO, COAEPXa-
1iee NepeMEHHYIO.

Kopenb ypaBHeHHs — 3TO 3HAY€HHE NEPEMEHHOH, NMPH KOTO-
POM ypaBHEHHE 00palljaeTCa B BEPHOE YHCIOBOE PABEHCTBO.

Pemuts ypaBHeHue O3HayaeT HaiTH BCE ero KOpPHH WJIH JOKa-
3aTh, YTO KOPHE# HET.

PaBHOCWIBHBEIE YpPaBHEHHS — YPAaBHEHHS C OJHHMH H TEMH XKe
KODHSIMH.

Creayroue npeobpa3oBaHua: MEPEHOC CIIaraeMoro M3 OJHOMH
4acTH B JPYTYI0 C M3MEHEHHEM 3HaKa 3TOro CJIaraeMoro; yMHO-
JKEHHE WM AeeHHE 00eHX YyacTed ypaBHEHHS Ha OHO U TO )XX€ HE
PaBHOC HYIKO YHCIO INMPHBOIAT YPABHCHHE K PaBHOCHJIBHOMY €MY
YPaBHEHHIO.

JIuHelHOe ypaBHEHHE C OJJHOH MEPEMEHHOH — 3TO ypaBHEHME
BUAA ax = b, Iie x — IepeMeHHas, @ U b — HEKOTOpbIE YHCTIIA.

1) Ecan a = b = 0, T0 3T0 ypaBHeHHE HMeET OECKOHEYHO MHO-
ro peLIeHHH;

2) Eciu a # 0, T0 310 YypaBHEHHE UMEET OJMH KOPEHb: X =

b .
)
a
3)Ecimna=0wu b+ 0, T0 3T0 YpaBHEHHE HE HMEET KOpHEH.
PaccMOTpHM HECKOJIBKO IIPHMEPOB.

IIpamep 1. Pemnre ypaBHeHue 2x3—l _xl =2

2
Pewenue: 2x -1 —f—zﬂ=2;
4x-2-3x-3 =2; x—5 =2;x-5=12;x=17.
6 6
Omeem: 17.
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2x+3 3x-1

ITIpumep 2. Pemnte ypaBHeHue 5x + = +4x
Pewenue: 5x + 2x+3 = 3x-1 +4x;
22x+3 1lx-1

4 2
44x + 6 = 44x — 4; 6 = — 4, TO CTh JaHHOE YPaBHEHHE HE HMeE-
€T KOpHEH.

Omeem: HET KOPHEH.

2. CucremMbl IHHEHHBIX YpPaBHeHHH

JIuHeHHOE ypaBHEHHE C ByMs NEPEMEHHBIMH — 3TO ypaBHE-
HHe BUJA ax + by = ¢, rie x U y — epeMeHHHIe, a, b U ¢ — HEKoTo-
pble uncna. PelieHue ypaBHeHus ¢ JByMs NepeMEHHBIMH (He 00s-
3aTeNbHO JIMHEHHOr0) — 3TO mapa 3Ha4eHHWH TEepPEeMEHHBIX, NpH
MOJCTaHOBKE KOTOpPHIX B YpaBHEHHE OHO oOpaliacTcs B BEpHOE
PaBEHCTBO.

OOmuA BUA CHCTEMBI JHHEHHBIX YpaBHEHHH C IByMs mepe-
MEHHBIMH:

ax+ by =c,
detey=f.

Pemienne cucteMbl ypaBHEHMH C JBYMsS IEpeMEHHBIMH (HE
0053aTeNbHO JTMHEHHBIX) — 3TO Mapa 3HAUYE€HHH MEPEMEHHBIX, MIPH

NOACTAaHOBKE KOTOPbIX B YPaBHEHHE CHCTEMBI KOXJ0€ H3 HHX 00-
pallaeTcs B BEPHOE PAaBEHCTBO.

AJITOPHTM peEILCHUS CHCTEMBI JTHHEHHBIX YPaBHEHHH C AByMs
NIEpEMEHHBIMH METOJIOM TIOACTAHOBKH:
1) BBIPa3HTh W3 KAKOTO-HUOYIb YpaBHEHHA CHCTEMBI OJHY Ile-

PEMEHHYIO Yepe3 ApYTyIo;
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2) NOJICTaBUTE B APYroe ypaBHEHHUE CHCTEMBI BMECTO 3TOM me-
PEMEHHOMH MOJy4EHHOE BBIPAXCHHE;

3) pelunTs NOTy4€HHOE YpaBHEHHE C OXHOM NEPEMEHHOM;

4) HalTH COOTBETCTBYIOILlEE 3HAUEHHE BTOPOH NMEpEMEHHOH M
BBINKCATh PELICHHE CHCTEMBL

AJNTOpUTM pELICHUS] CUCTEMBI JIMHEHHBIX YPaBHEHUH C ABYMs
NepEMEHHBIMH METOJIOM CJIOXKEHHS:

1) YMHOXMHTH MOWIEHHO YPaBHEHHUS CHCTEMBI, TOX0OpaB MHO-
JKUTEJH TakuM 00pa3oM, 4ToObl kK0ahPHIHEHTH! IPH OAHOM U3 Ile-
PEMEHHBIX CTAH [IPOTHBOIONOXHBI;

2) CI0XHTH MOYWIEHHO JIEBbIE M MPABbI€ YaCTH yPaBHEHHH CHC-
TEMBI,

3) peluTh NoMy4eHHOE ypaBHEHHE C OJIHOH NEpEMEHHOM;

4) HalTH COOTBETCTBYIOIllEE 3HAaYEHHE BTOPOH NEPEMEHHOH H
BBINHCATh PENIEHUE CUCTEMBI.

PaCCMOT’pIdM HECKOJIBKO ITPHMEPOB.

x Yy
L= l,
Hpumep 1. Peniute cucreMy ypaBHEeHUH {2 3
2x-3y=2.
2+3y

Pewenue: U3 BTOpPOT'O0 YPABHEHHS CUCTEMBL. X =

IMoncraBuM MoONyYHBIIEECS BHIPAKEHHE B MEPBOE yYpaBHEHHE
BMECTO X:
243y y -1 6+9y—4y -1

> ’

4 3 12
6
Sy+6=12;5y=6; y=g.
2+3-9
Haiinem x: x=————5-=ﬁ.
2 5

Omeem: (2,8; 1,2).
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x_JY

Z_2=2

IIpumep 2. Peunte cucteMy ypaBHeHHi < 2 4 -
2x+3y=5.

Pewenue: YMHOXUB nepBoe ypaBHEHHE Ha (—4), MOIy4uMm

-2x+y=-8

CHCTEMY
2x+3y=5

I
|

Orciona: 4y = - 3; y=—§; x

4 2 2 8
Omeem: (—22, —EJ .
8 4

3. KBaapaTHble ypaBHEHHS

YpaBHEHHE BHA a’+bx+c= 0, roe x — nepeMeHHas, a, b, ¢ —
HEKOTOpbIE YMCIIa, IpHYEM a # 0, Ha3bIBAETCH KBAJpaTHBIM ypaB-
HEHHEM.

KBanparHoe ypaBHeHHe Mpu a = | (TO €CTh YpaBHCHHE BHIA X+
+ bx + ¢ = () Ha3bIBaeTCA MPHBECHHBIM KBaJPaTHBIM YPaBHCHHEM.

HenonHele kBafipaTHeie ypaBHEHHs (XOTA Onl oaMH M3 K0d3¢-
(ULHEHTOB b WIH ¢ paBeH HYJIO):

Db=c=0:ax’=0.

EnuHcTBeHHBIA KOpeHb x = 0.

2)b=0,c#0:ax’+c=0.

c
DT0 ypaBHEHHME PABHOCHIBLHO YPABHEHHIO X° = —— .
a

c c .
Ecin — >0, 10 —— <0 ¥ ypaBHEHHE HE HMEET KOPHEH.
a a

c C
Ecin — <0, 10 —— >0 M ypaBHEeHHE HMEET 2 KOPHS:
a a

23



c c
X = —— H X, =— [——.
a a

3)b#0,c=0:ax* + bx=0.
JT0 ypaBHEHHE PaBHOCHJIBHO YpaBHEHHIO x(ax + b) = 0.

b
OHo umeer 2 KOopHA: x; =0 H X, =——.
a

B o0meM BHIe KBafpaTHOE YPaBHEHHE a’*+bx+c=0

1) opu D = b — 4ac> 0 umeer KOpHH X =ﬂ;

2a

2) ipu D = b’ — 4ac < () He UMEET KOPHEH.

Boipaxenne D = b° — 4ac HaspIBAETCS AUCKPUMHHAHTOM
KB/IPATHOTO ypaBHeHHus ax” + bx + ¢ = 0.

Teopema Buera: Eciu x; U x; — KOpHH HPHUBEACHHOIO
KBaJIpaTHOro ypaBHCHHS X+ px+tqg=0,10 X1 +Xx =—p;
X1 X =q.

O6partHas TeopeMa Buera: Ecnu yucna x; H x; TakOBHI, 4TO
x)+x,=—p,ax; - x;=¢g, TOITH YUCJIa ABNAIOTCA KOPHAMH YypaB-

HEHHA X +px+qg=0.
PaccMOTpHM HECKOIBKO NPUMEPOB.

Ilpumep 1. Peuure ypaBHEHHE X -2x-3=0.
Pewenue: D=(-2)—4-1-(-3)=4+12=16=4°
e 2+4

2-1 2
7
X, =-—€=—1;
2
4
x2=3—+—:3.
2

Omeem: — 1; 3.
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Ilpamep 2. Haiigure cymMy KBagpaTOB KOpHEH YypaBHECHHA
P +5x+1=0.

Pewenue: Ilycrb x; 4 x; — KOpHH JAHHOTO KBaJpaTHOrO ypaB-
HeHus. Toraa no reopeMe Bueta x; +x; =—5;x - x; = 1.
2 2 _ .2 2 _ 2 —
X{ Xy =x; +2x%, +x0 —2xx, =(x +x,) —2xx, =

=(-5¢-2-1=25-2=23.
Omeem: 23.

IIpumep 3. Peminte ypaBHeHHE

2)c+1_.x+l=2

x-1 x-2

Pewenue: 2x+1_x+1 _ (2x+Dx-2)-(x+Dx-1) _
x-1 x-2 (x—1)x-2)

_2x2—3x—2—x2+1_ Xt —=3x—1 .

- x* —3x+2 T xr-3x+42°

X -3x+2

X -3x—1=2"—6x+4;

X*-3x+5=0

D=9-4-5=-11<0 = ypaBHEHHE HE HMEET KOPHEH.

Omeem: HET KOPHEIA.
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4. HepaBeHcTBA ¢ 01HOH NepeMEeHHOH H HX CHCTEMbI

O6muii cnoco6 cpaBHEHUS YUCEN:

Yucno a Gonele uncna b (a > b), ecnu ux pasHocts a — b —
TIOJIOXKHUTENIBHOE YMCIIO; YHCIO @ MeHblIe Yucna b, ecnu ux pas-
HOCTB a — b — oTpHLIATENIBHOE YHCIIO.

CBOiiCTBa YHCIIOBBIX HEPABEHCTB:
1)Ecnma>b,T0b<a;ectma<b, 0 b > a;
2)Ecmna<bub<c,toa<b<c;
3)Ecnma<buceR,T0atc<b+c;
4)Ecima<buc>0,10ac<bc,ecrma<buc<0,T10ac> bc;
SYEcima<buc<d toatc<b+d,
6) Ecoma<buc<d, a,b, c,d— nonoxuTenbHbIe YHCIIA, TO
ac < bd.

Penienne HepaBeHCTBa C OAHOH NEPEMEHHON — 3TO 3Ha4YEHHE
NepeMEHHOH, NPH KOTOPOM HEPABEHCTBO oOpaliaeTcs B BEPHOE
YHCJIOBOE HEPABEHCTBO.

Pemnte HepaBeHCTBO C OJHOH MEpEMEHHOH O3HayaeT HaHTH
BCE €70 PELICHHs WIH A0Ka3aTh, YTO PELICHHUH HET.

Pemienyie cucTeMbl HEPABEHCTB C OJHON NEPEMEHHOH — 3TO
3HAa4YCHHE NEPEMEHHOH, MPH KOTOPOM BEPHO KaxXZO€ H3 HeEpa-
BEHCTB CHCTEMBI.

Pemmmts cucTeMy 03HayaeT HalWTH BCE €€ PELICHUA MM J0Ka-
3aTh, YTO PELICHUH HET.

Eciin HepaBeHCTBO MMeeT BHA

f)=@x—x)x-x3) ... - (x—x,)>0(<0),
TO B KDKIOM M3 MPOMEXYTKOB, Ha KOTOpbIC 00NacTh OIpeaeneHUs
pa30HBaeTCs TOYKAMH X1, X3, ..., Xp, 3HAK (PYHKIIMH COXpaHSAETCs, a PU
NIepexoie Yepe3 KKIYIO M3 TOUEK X, X2, ..., X, €€ 3HAK MCHSIETCH.
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PaccMOTpHM HECKOJIBKO NPHMEPOB.

IIpumep 1. Peminte HepaBeHCTBO -x23x+2.
Pewenue:
2x-1>26x+4;
4x<-5;
X< ——,

(=3
Omeem: | —0; —— | .

4

IIpumep 2. Pemnte cucTeMy HEpaBEHCTB
{(Zx -3)-3(x-1=1,

j2(x+5)-x<3;
2x-3-3x+32>1, x<-1
Pewenue: o
2x+10—-x<3; x<-7

Omeem: x <-7.

Tpumep 3. Pemute HepaBeHCTBO 3x° — X — % >0.

Pewenue:

o 5
Pa3noxum KBagpaTHeIi TpexwieH 3x° —x — 2 Ha MHOXKHTEJIH.

Jns 3toro HalizieM €ro KOpHH: D=1+4~3-%=16;
1+4 1 5
E— X == X, ==
6 2 6
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_L 3
2 6
1 5
Omeem: x €| —o0;—— U| =; +©
2 6
x —x
IIpumep 4. Peuinte HepaBeHCTBO —; ) 20.
x —
PemeH"e: Mz
(x=2)(x+2)
-V+Y -Y+Y -
-2 -1 0 1 2

Otser: x € (-2; -1JU[0; 1JU (2; + ) .



III. ®yHkuuH

1. ®yHKIHH, HX CBOHCTBA.
JInHeiiHas GpyHKIHA U 06paTHAs NPONOPUHOHAILHOCTD

OYHKUUA — 3TO Takas 3aBHCHUMOCTb NMEPEMEHHOHR y OT mnepe-
MEHHOH X, NMPH KOTOPOH KaX/I0OMY 3HaUEHHIO IEPEMEHHOH X COOT-
BETCTBYET €IMHCTBEHHOE 3HaYCHHE NIEPEMEHHOH .

IlepeMeHHas x Ha3bIBAETCA HE3aBHCHMOH NepeMEHHON WIH ap-
T'YMEHTOM.

TlepeMeHHas y Ha3bIBaeTCA 3aBUCHMOH NMEPEMEHHOH, H TOBO-
PAT, 94TO NIEPEMEHHa ) ABJIAETCA PYHKLUHEH OT NEPEMEHHOH X.

O6nacte onpexneneHus GyHKLUHH — 3TO BCE 3HaYEHHA HE3aBH-
CHUMOH NepeMeHHOM; o0nacTs 3HauYeHUi GYHKIMH — 3TO BCE 3Ha-
YeHHs, KOTOpbIe IPHHHUMAET 3aBUCHMAs NIepeMeHHas.

I'papuk PyHKUHH — 3TO MHOMXKECTBO BCEX TOYEK KOOpDJIHHAT-
HOH MJOCKOCTH, abCLIMCCHI KOTOPHIX PaBHBl 3HAYCHHAM apryMeH-
Ta, a OPAMHATHI — COOTBETCTBYIOLHM 3HAaYEHHUAM (PYHKLIMH.

Hynu ¢yHKuMH — 310 3HA4YEeHHS apryMEHTa, NpPH KOTOPHIX
¢byHKuHA obpalaercs B HyJb.

@DyHKUHA Ha3bIBAa€TCA BO3paCTalollleli HA HEKOTOPOM NpoMe-
XKyTKe I, €M 11 mo6bIX X,,X, € ] TaKHX, YTO x;<X3, BEPHO He-

pasectBo f(x,)< f(x,).

OyHKUMA HazbiBaeTcA yObiBalOIed Ha HEKOTOPOM MPOMEXKYT-
ke I, ecnu ans mobkIX x,,X, € ] Takux, 4TO X|<X;, BEPHO HEPaBCH-

ctBo f(x)> f(x,).

JIuneiiHoN ¢yHKUMeH HasbiBaeTcs (yHKUMA, 3ajaHHas ¢op-
MyJIoH BHJa y = kx +.b, rae x — apryMeHT, k,b e R. I'paduk nu-
HeHHOH QyHKUHMH — npsAMast.

Yucno k Ha3biBaeTCA yrIoBbM KOIGPHLIMEHTOM MPSIMOH.
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ye yvh
y=kx+b

y=hkx+b
7 Q
f _g&

=y

Hyns nunelinod pyHkumu: x =——

Ecin k>0, To y> 0 npu x>—;c— Hy<0npu x<——; ecnu

k<0, 10 y> 0 npu x<—% Hy<0mpu x>—-—.
Ilpu k> 0 dynkuus y = fx + b Bospacraer Ha R, mpu k<0 —

yObiBaeT Ha R .
OO6paTHOI HPONOPLHOHAIBHOCTHIO Ha3biBaeTCAd (QYHKLHSA, 3a-
rae x —apryMeHT, ke R, k#0.

)

haHHas dopmynoit y
O6nacts onpeneneHus 3Toi pynkuuu — x #0.

y
(k>0 y=E k<o)
x

=y

=y
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k
Y QyHKUMHM y =— Her HyneH.
x

Mpuk>0y>0mpux>0uy<0npux<O0;
npHk<0y>0npux<0uy<0npHx>0.

Hpu k>0 pyskimsa y = k yObiBaeT Ha Bcel obnactu onpene-
x
k .
neHus, npu k<0 GyHKUMS y =— BO3pacTaeT Ha Bceit obnactu
x
onpeeaeHHS.
2. Ksanparnunas pyHkuns
KBagpatnunas ¢pyHKuus — 310 QyHKIMA, 3aaHHas GOPMYIIOi

Bugay =ax’ + bx +c, rae x — apryMesr, a, b, ce R, a#0.
PaccMoTpum dynkumio, 3aganHyio Gopmyioi

y=ax’ (a#0).
ya '
y=a’
(a>0)
0 x 0 4
y=ax?
(@<0)

CaoiicTBa QyHKIHH y = ax;
1) Ecin x = 0, T0 y = 0, TO €cThb rpaduK GpyHKUHH MPOXOIUT
yepes Hayauo KOOpIHHAT.

31



2)Ecan x#0,Toy>0npua>0uy<0npua<0.

3) 'papuik QYHKIIHH CUMMETPHUYEH OTHOCHTENIBLHO OCH Y.

4) Ilpn a> 0 ¢yskuus yObiBaeT Ha npoMexyTtke (—oo; 0] u
BO3pAcTaeT Ha MmpoMexyTtke [0; + o) ; npu a < 0 ¢pyHKUHS BO3pac-
TaeT Ha npomexyTke (—0;0] 1 yGbiBaeT Ha IpoMexyTke [0; + ) .

5)YMpua> 0 yyusy =0, npu a <0 yyaee = 0.

I'paduk QpyHKIMM y = ax’ + 1 monydaeTcs u3 rpaduka QyHK-
WK Y = ax’ MapaieTbHbIM NIEPEHOCOM BJIOJIb OCH y Ha 1 €IHHHI
BBEpX Npu #n > 0 wiu Ha (— #) eQUHUL] BHU3, ecii 1 < 0.

I'paduk pynkuuu y = a(x — m)2 nosiydaetcs U3 rpaduka QpyHk-
LMK Y = ax’ MapaienbHbIM IEPEHOCOM BOJb OCH X HA /7 eIUHHIL
BINpaBo npu m > () Win Ha (— m) eHHHML BIEBO, eclid m < 0.

Bepunna napabosbl — 310 TOYKa nepeceyeHus napabossl ¢ ee
OCbI0 CHMMETPHH.

Bepiunna napabonbl y = ax* + bx + ¢ uMeer KOOpAUHATHI
b b’ —dac

2a’ 4da

3. CrenenHas GyHKUHS

Oynkuus y = f(x) HasblBaeTCs YETHOM, €/ 06IacTh ee on-

peeeHHs cMMMETPHYHA OTHOCHTENBHO HYJS M 1Js 16oro 3Ha-

YEHHs apI'yMEHTA X BBIIOJHAETCS paBeHCTBO f (—x) = f(x).
['paduk n060ii yeTHOH (QYHKIIHH CHMMETPHUYEH OTHOCHTENb-

HO ocH y. DyHKuMsA y = f(x) Ha3bIBAETCA HEYETHOH, €CIH 00-

JacTb €€ ONpEAC/ICHHA CUMMETPHUHA OTHOCHTEJIBHO HYJIA H IJIA
nwboro  3HauyeHud aprym€HTa x  BBIIIOJHACTCA PABEHCTBO

f(=x)=~1(x).
I'paduk m060H HeueTHOH (YHKIMH CHMMETPHUYEH OTHOCH-
TENbHO Hayasia KOOPJAHHAT.
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CreneHHOH (yHKUHMEH ¢ HAaTypaibHBIM [MOKa3aTeleM Ha3biBa-
ercs (yHKUMa, 3aganHas GopMysioN y = x”, THE X — apryMeHT,
nelN,

CaoiicTBa byHKUMH y = x” npy yeTHOM n (n =2k, k e N):

1) Ecin x =0, o y = 0 (rpaduk GpyHKIMH NPOXOJUT Yepe3 Ha-
4aji0 KOOPAHHAT).

2)Ecan x#20,10 y>0.

3) ®yHKUHSA ABIAETCA YETHOM.

4) dyHkuus Bo3pacTaer Ha npoMexytke [0;+o) u yObiBaer
Ha HpOMe)K}’TKé (—o0; 0].

5) O6nacts 3HaueHu# Gyukunn — [0; + ) .

CsoiictBa QyHKuuMM y = x" mpd HeuyeTHoM n (n = 2k — 1,
keN):

1) Ecin x = 0, To y = 0 (rpaduik PpyHKUMH NPOXOIUT Yepes Ha- -
4ajio KOOpAUHAT).

2)Ecniux>0,170y>0; ecnux <0, 70 y<0.

3) OyHKUHUSA ABIAETCA HEUETHOM.

4) dyHKIMS BO3pacTaeT Ha MPOMEXKYTKe (—o0; + o) .

5) O6nacts 3HaueHuHd pyHkiMu — R .
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IV. IIporpeccun B TeKCTOBbIE 3a4a4YH

1. ApudpmeTHyeckan Nporpeccus

ApudmeTHueckoil nporpeccuei Ha3bBaeTCA MOCIEAOBATENb-
HOCTB, KOKIbIi WICH KOTOpOH, HaYHHas CO BTOPOTO, PaBEH CyMMe
NpPEBIAYIIEro WIEHa H OZHOTO M TOrO K€ YHCIa:

vneN a,, =a,+d,deR.(V - 11 moboro)

d =a,,, —a, — pa3HOCTb apUPMETHYECKOH NPOTPECCHH.

®opmyna n-ro wieHa apuPMeTHYECKOH MPOrpecCHH:

a,=a +dn-1). '

dopMysia CyMMBbI 1 TIEPBBIX WIEHOB apU(METHYECKOH Mpo-
IPECCHH:

5 - (a+a,)n_2a +d(n-1) .

2 2

PaccMOTpHM HECKOJIBKO IPHMEPOB.

Ipumep 1. Bropoii wieH apudMeTHIECKOH MPOrpecCHH paBeH 6,
a BOCbMO# usicH — 42. Haiiaure pa3HOCTh 3TOH NMPOrpeccuH.

a,=a+d=6
Pewenue: .

a=a+7d=42
Orcroga: 6d=42 - 6=36;d=6.

Omeem: 6.

Ipumep 2. Haiinure a; u d apudMeTHUECKOH NpOrpeccHH,
ecu: a; =21, §7=205.

q +a,

Pewenue: Tak kak §, = -7 (nmo ¢popmysae cymMMbl 7 nep-

a +21

BBIX WIEHOB apH(pMeTHYeCKOH rnporpeccun), 1o 205 = 7;
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Ortcroaa Haxo MM NEpBbIi WieH apUPMETHIECKOH MPOrPECCHH:
410="Ta; + 147,
Ta; = 263.

Torna q, =37%.

Tak kak a; = a; + 6d, To 21=37%+6d.

Orcroaa Hax0AHM pa3HOCTb apHMETHYECKOH MPOTPECCHH:

6d=—16i;
7
d=-28
21
| Hrak, d =—2E.
21

Omeem: a, =37—4—; d=-—21—6—.
7 21

Ipumep 3. Peunte ypaBHenne 1 +6+ 11 + 16 + ... + x =235.

Pewenue: JleBas yacTh ypaBHEHHS MPEACTABISAET co0Oi CyM-
My KaKOro-TO 4YHCIa 4ICHOB apU(METHYECKOH Nporpeccuu ¢
a;=1;,d=5.

x=a, =al+(n-—1)d=1+(n—1)-5=5n—4:>n=x;4_

S"=a’+a" 'n=1+x.x+4
2 2 5

x>+ 5x + 4 = 2350;

x* + 5x — 2346 = 0;

D=25+4-2346 = 9409 = 97%;

597

=235

= x =46 (Tak kak x > 0).

Omeem: 46.
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2. I'eoMeTpHYecKasi HPOrpeccHn

I'eoMeTpHuecKas MpOrpeccHs — 3TO MOCJEAOBATENBHOCT OT-
JHYHBIX OT HYNS YHCEJN, KOKABIH WIEH KOTOPOH, HAYMHAA CO BTO-
poro, paBeH MPOM3BEAEHHIO NMPEBIIYIIErO YIE€HA Ha OHO H TO XK€
YHCIIO:

VneN b, #0ub, =b,-q.

b .
q= g—*‘ — 3HaMeHaTeJIb FTEOMETPHYECKOM MPOTPECCHH.

n

dopmyna #-ro 4ieHa reOMeTPHYECKOH POrPECCHH:!
—1 -
b,=b1q"" . DopMyna CyMMBI 7 [IEPBBIX WIEHOB F€OMETPUYECKOM
IIPOTPECCHH:

y b=t (6]
qg-1 qg-1

(g#1)

Ecau |g| <1, To nporpeccus Ha3biBaeTcs GECKOHEUHO YOBI-

BAIOIEH TIE€OMETPHYECKOH TIIporpeccHe M €€ CymMMa paBHa

s=b_

1-¢q ’
PaccMOTpuM HECKOJIBKO TIPHMEPOB.

IIpumep 1. Haiigure 3HaMeHaTeNb FEOMETPHUYECKOM Iporpec-
CHH, €CITH €€ BTOPOH 4JIEH paBeH — 2, a ceiIbMOi paBeH 64.

6
Pewenue: b _bd’ _ q = 64

=-32=>¢q=-2.
b, bg -2

Omeem: 2.

IIpumep 2. Halinute CyMMy CEMH IIEPBBIX WIEHOB F€OMETPH-
YECKOMH NMPOTrPECCHH:
5,10, 20, ..;
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Pewenue: JIna peutieHHs JaHHOTO MPHMEPa HEOOXOIHUMO IpH-

MEHHUTh HOpMYITy CyMMBI 7 MEPBBIX WIEHOB F€OMETPHYECKOH MpPO-
IPECCHH:

b(1-4
by =5; g =2. Tak xak S7=Jrﬂ,To
-9
5-(1-27)
S, =———==-5(1-128)=635.
1-2
Omeem: 635.
) I 1 1
Ilpumep 3. Pemnte ypaBHeHHe x° —x=1——+———+

3 9 27
Pewenue: TlpaBas yacth — OeckOHEYHas reoMeTpHYecKas Ipo-

rpeccHs C q=—%.

[MoaTomy nmeeMm:
2 1 1

x —x——-———é
(e
3 3
X -x-==0;
D=1+4-§=4,
4
1£2 1 3
X = ,x1=__;x2—_
2 2 2
Omeem: ——,—3—
2
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3. PenieHHe TEKCTOBBIX 3a/a4

OCTaHOBMMCS Ha HECKOJBKHX CTaHAAPTHBIX NPHMEpAX TEK-
CTOBBIX 3aJa4.

Ilpumep 1. U3 myHkTa 4 B HYHKT B, pacroyioxeHHbIH B 24 KM
0T A, OIHOBPEMEHHO OTIIPaBHJIMChH BEJIOCHUIIEMCT M nemexo/. Be-
JIOCHIIEAUCT NpUOBUT B MyHKT B Ha 4 u paHblie nemexona. Ms-
BECTHO, YTO €C/IH OBl BEJIOCHNEUCT €xajl C MEHbIUEH Ha 4 KM/u
CKOpPOCTBIO, TO Ha IyTh U3 4 B B oH 3atpaTtun Obl BABOE MEHbILE
BpEMEHH, 4yeM newexoa. Halinure ckopocTs nemexoa.

Pewenue:
Benocuneaucr X
Ilemexon
x,y>0;
24 24
7—7—  |24x-24y=4xy |6x-6y=xy
24 1 24’{2y=x—4 {x=2y+4
x—4—5.7

6(2y +4)—6y=(2y + 4y,
12y +24 — 6y =2y + 4y,

2" -2y —24=0;
yz—y—l2=0;
Y -y-12=0;
1+/1+48 147
T
Y= 1—;—7— =—3 — He YAOBJETBOPAET yCIOBHIO.
n=4x=12

Omegem: 4 xM/u.
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IIpumep 2. 60 neraned nepBblif paGouMii M3roTAaBINBaET Ha
3 4 GBICTpEE, YeM BTOPOi. 3a CKOJIBKO 4aCOB BTOPO# pabouuii u3-
roroBuT 90 neraneH, eciu, paGoras BMECTE, OHH M3TOTABIHBAIOT
3a 1 yac 30 peraneit?

Pewenue:
3a 1 yac

I pabounii X getanei

II pabouuit y neranei
60 60
—+3=— {60(x—y)=3xy {20(x—y) = xy

x Y >
=30- =30-

x+y=30 * Y x Y

20(30 — 2p) = (30 — y); 600 — 40y = 30y + 1> =0;
3% — 704 + 600 = 0;

_35++/225-600

Y2 ]

y;1 = 60 — He yIOBJIETBOPAET YCIOBHIO

=36+%25;

Y2 = 10, X2 = 20,
90

— =9y,
10

Omeem: 9 4.

IIpumep 3. BriaJyuk CHayasa CHsJ CO CBOEro cuera B cbep-

1 5 .
OaHke 3 CBOMX JICHET, [IOTOM 16 ocTaBIIHXCA U enie 999 py6Gieii.

1
Ilocne atoro Y HEro Ha C4YeTe B c6ep6am<e OCTaJIOCh Z BCEX He-

Her. Kakum OpU1 nepBoHayaibHEIH BIIan?
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Pewenue:

IMycTs nepBoHayanbHbIH BK1ad 66U x pybnei. Toraa B nepsbli

x x 4x
pa3 BKJIATYHK CHSLI r py0., 1mocne 4ero ocTanoch x -3 =— pyo.;

5

BO BTOpPOH pa3 OH CHAJI %-%x+999=(%x+999) py®6.

1
ITocne yero y Hero ocrajoce Zx py6. CocTaBHM H peliHM

ypaBHEHHE:

x—2- lx+999 =—1-x;
5 \4 4

(1—-1-—1—l]x=999;
5 4 4

—é—x =999 ; x = 3330.
10

Omesem: 3330 pyOneii.

IIpumep 4. [IBy3HauHoe yHClio B 4 pa3a 6oibllie CyMMEBI CBO-
ux uuMp, a KBaapart 3Toi cyMMsl B 2,25 pa3a 6Gonsbuie camoro
4HCIa.

Haiinure 3T0 4Hcno.

Pewenue: ab=10a+b .

10a+b=4(a+b) b=2a
o =S
(a+b) =2,2510a +b) (a+b) =2,25-(10a + b)
b=2a
o
(Ba)’ =2,25-12a

94’ =27a = a=3 (tak kak a#0), b=6.

Omeem: 36.
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V. DjieMeHTbI KOMOHHATOPHKH, CTATHCTHKH
H TEOPHH BepOSATHOCTEH

JJIeMeHTbI KOMOMHATOPHKHA

Iloouepednuiii ebibop (T.€. BHIOOP C YYETOM MOpsAAKa)

TTycts M3 00utero konmuecTBa # 06bEKTOB HEOOXOAUMO 0TOOPATh
IpyIITy U3 m OOBEKTOB ¢ yuemom nopaoka ux ciedosarus. Kakapii
crocol® BbIOOpa 3THX OOBEKTOB HA3BIBACTCHA pasMeuyeHuem 6e3 no-
eémoperua. KonmuecTBO pa3M4HbIX CIIOCOOOB Takoro Bribopa;

A" =n-(n—])'...-(n—(m—1))=n—!-
(n—m)!

B yacTHOCTH, ecii m = n ¥ NOOOHBIH BIOOP UAEHTUYEH pac-
TIOJIOXKEHHIO 1 OOBEKTOB B OINpPEAENEHHOM IOPSJIKE CIEJOBaHHS
ApYT 32 JPYroM, TO CIOCOOBI TAKOTO PaClOOXKEHHS Ha3bIBAIOTCH
nepecmaroéxamu 1 001ee IUCII0 EPECTAHOBOK PaBHO:

P =n-(n-1)-...-1=n!

IIycth Teneps n — KONMYECTBO PAIHYHBIX BUAOB OOBEKTOB, U
HaM HYXHO 0TOOpaTh m 0OBEKTOB C yuemom nopsioKa ux cre0o8anus,
NpH 3TOM OOBEKT KaXJION0 BHMAA MOXHO HCIOMB30BaTh HECKOIbKO
pa3. Takue cnocoObl BRIOOpa Ha3BIBAIOTCH PAIMEUEHUAMU C NOBMO-
DEHUsAMU, W UX KOJTHYECTBO PaBHO:

A" =n"

Oonospemennblii guibop (T.e. BEIOOP O€3 yueTa nopAaaka)

[Tycts u3 obmero konwdecTsa # OOBEKTOB HEOOXOOHMO OTO-
Opath rpynny U3 m oObEKTOB He3 yuema nopaoka ux c1e008aHuA.
Kaxapiii cnoco6 Bei60pa 3THX 00BEKTOB Ha3bIBAETCA COYEMAHUEM.
KonnuecTBo pa3nuvHbIX cnoco6oB Takoro Beibopa:

c" = n!

n

m!(n—m)! '
bunom Hetomona:

(a+b)' =Cla" +Cla"'b+---+Cra"™*b* +---+ CIb".
Yucna coueranuit C¢ Ha3blBAIOT TAKKE GUHOMUATLHBIMU KO-

apuyuenmamu.
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JJIEMEHTHI TEOPHH BEPOATHOCTEH

CoObiTHE, ABNISIONIEECH PE3YJILTATOM HEKOTOPOIO HUCIIbITaHHMA
(3KcriepUMeHTa), KOTOPOE NMPH BBINOJIHEHHH HEKOTOpOro Habopa
YCIIOBHI MOXET KaK [IPOH30MTH, TaK H HE MPOU30HTH, Ha3bIBACTCH
cayuainvim cobvimuem (00bIYHO 0603HAYAIOTCSH TATHHCKUMH OyK-
BaMU A4, B, C,...). CobriTHE, KOTOpOE B pe3yibTaTe HUCIBITAHHA
HAaCTYNHT 00s3aTeNbHO, HA3BIBAIOT O00CMOogepHbiM (0003HAYAETCS
€)); coOriTHE, KOTOPOE HHKOTIAa HE MOXET HACTYNIHTb — He803-
Modichbim (0003HavaeTcs D).

Cymma paByx cobbituH A u B — 3T0 coOBITHE
C = 4+ B = {nponsoiizer xoTs 661 0AHO U3 COGLITHIA 4; B} -

Ilpouzgedenue cobmithii A u B — 9310 © cobbiTHE
C = A- B = {npousoiiner n coGrTHe A n cobbiTHe B} .

Cobsitne 4 = {cobriTne A He npousoiier} Ha3LIBACTCA Npo-

mueoNoN0NCHHIM COOBITHIO A.

CobniTHA A U B Ha3BIBAIOTCA HECORMECMHBIMU, ECITH B JAHHOM
HCNIBITAHHM OHM HE MOIyT HACTYNHMTHh OJHOBPEMEHHO, T.€.
A-B=0.

CobbiTHA A H B Ha3bIBalOTCA HE3A6UCUMbBIMU, ECITH HACTYILIE-
HHE OJHOIO M3 HHX B JaHHOM HCIBITAHHH HUKAK HE BJIHAET HAa Ha-
CTYIUIEHHE Apyroro. B mpoTHBOMoONoxHoM ciydae cOOBITHA Ha3bi-
BAlOTCA 3A6UCUMbBIMU.

BeposTHOCTE — 3TO YHCIIOBass XapaKTEPHCTHKA CTeneHu 00b-
€KTHBHOH BO3MOXHOCTH HACTYIJIEHHS JaHHOTO COOBITHA.

Knaccuueckoe onpedenenue eeposmuocmu. Ilycte noctoBep-
Hoe coObITHe Q=A, + A4, +...+ 4, ,rae A4,(i=1,2,...n) — snemen-

TapHbI€, PaBHOBO3MOXXHBIE H TIONIAPHO HECOBMECTHBIE COOBITHA.
Toraa BepoATHOCTE cOOBITHS A4 paBHa OTHOHICHHIO YHCNA m 3ne-
MEHTapHbIX COOBITHH, 61arONPUATCTBYIOLIUX COOBITHIO A, K YHCITY

n BCEX PAaBHOBO3MO)XKHBIX JJIEMEHTAPHBIX COOBITHIHA:
m

P( A) =—.

n
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Teopema cnocenus eeposmuocmeti
P(A+B)=P(A)+P(B)-P(4B).
B yacTHOCTH,
1. eciu A U B dHecoBMecTHble  COOBITHH, TO
P(A4+B)=P(A4)+P(B);
2. p(4)=1-P(4)
Teopema ymuooicenus seposmuocmeti
P(4B)=P(A)P(B|4)=P(B)P(4|B)
rae P( A| B) — BEPOATHOCTb COOLITHA A , HallieHHas py yc-
JIOBHH TOTO, YTO COOBITHE B yke HACTYIHJIO (TaK Ha3blBaeMas yc-
JI06HASL 6EPOSIMHOCMD).

B wuactHOcTH, eciM coObiTHi A M B HE3aBHCHUMBI, TO
P(4B)=P(A)P(B).
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3AJAYM
JUIA CAMOCTOSITEJIbHOT'O PEIIEHUA

I. Uncsa ¥ BbIpaXXEHHA

1. BeipaxeHus, Npeo6pa3oBaHHA BhIPpAKEHHH

1) Bemucinte 3HayeHue BhipaxeHus 2ab —3bnpua=2,b=3.
2) Beruucnvre 3HayeHue BeipakeHus 3ab +2bnmpua=—1,b=1.
3) Berancnnre 3HaueHHe BhipaxeHus ab—4anpua=2,b=—1.
4) Boraucnure 3HaueHHe Boipaxenus 2a + 3abnpua=—-1,b=0.
5) Berancimire 3HaueHue BhipakeHHsa ba—3a+ 1 npua=1,b=2.

6) Buiuncnute 3HaYeHHe BhIpakeHHs 2ab + 3b— 1 npu a = 2,

9) BuiuncnuTe 3HaYeHHE BbIpaxeHus ab — 4a — 2b npu a = 4,
b=-1.

10) Beiuucnute 3HaueHHe BbIpakeHHs a + ab + brpua =1,
b=-1.

11) BerukcnuTe 3HaYeHHE Bipaxenus 2,1 - 3,2 -2.1- 12+ 1.

12) Beiunciure 3Haue€HHE BeIpakeHus 1,7 - 2,5+ 1,7-3,5 - 2.

13) Beiuuciure 3HayeHHe Buipaxkenns 2,3 - 1,5-2,3-0,5 - 1.

14) Briuuciaute 3Ha4eHHe Boipaxenus 3,1 - 1,4 3,1 - 2,4 + 2.

15) Beraucnnte 3HaYeHHe BbipaxkeHus 2,5 - 3,7 +2,5 - 2,3 - 10.

16) BeiunciuTe 3HadyeHue Boipaxenus 1,2 -2,1 —1,2-3,1 + 1.
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17) Beiuncnure 3Hayenue Buipakenns 0,8 - 3,9+ 0,8 - 4,1 — 2.
18) Beruucnure 3Hauenue suipaxenns 0,4 - 2,3+ 0,4 - 3,7 — 4.
19) Boiuncnute 3HaueHre Boipaxends 0,9 - 1,3+ 0,9 - 3,7 - 2.
20) Berancinure 3HaueHue BoipaxceHns 1,8 - 2,4 — 1,8 4,4 + 1.
21) Ynpocture Boipaxenue 2x — (3x +y) +2(y + 1) + x.

22) Ynpocture BoipaxeHue x — (2x —3y) - 3(y — 1) + 2x.

23) Ynpocrture Bupaxenue x + (Sy —x — 1) — 2x — 5(y + 2).
24) Ynpocture Boipaxenue 3x — y —4(y + x) + 5(y — 3).

25) Ynpocture Boipaxenue 2(y — 2x) + 4(x — 2y) - 3(y — 1).
26) Yrpocture BoipaxkeHue y — 2(x + 2y) + 3(y + x) — 2.

27) Ynpoctute BhipaxeHue 2y + 3(y —4x) + 4(3x + 2) — 1.
28) Ynpocture BoipaxeHue y + 2(x —2y) + 3(y — 2) — x.

29) YnpocTture BbipaxeHue 2y — 2(x — 3y) —4(2y —x) + 2.

30) Ynpocture Boipaxenue y + 2(3 —4x) - (x +y) — 1.
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2. CreneHb ¢ HATYPaJbHBIM NOKAa3aTeJieM, ee CBOHCTI

31) Haiinute 3HaueHHe BhIpasKEHUS 22— (—3)3 +42
32) Haiinure 3HaueHHE BbIpaXKEHU 3% (—2)2 -1
33) HaiinuTe 3Hauenue Boipaxerns 2° + (—4)° — 37,
34) Haiiaute 3nagenue Beipaxerns 3° — 2° + 32

35) Haiinure 3Hauenue seipaxenns (-2)* — (<3)° + 4",
36) YnpoctuTte BrIpaxkeHuHe 4x* - x* — 2x.

37) Vnpoctute BoipaxkeHue 3x :x — 2x° - x*.
38) YnpocTHTe BhIpaXeHHe x° - x° — 2x°:x.
39) YnpocTHTe BhpaxenHe x - x* — 3x x’.
40) VnpocTHTe BhIpaxeHue x :x* — 2x « x*.
41) Yapocture Bripaxenue (xy°)2:(xy).
42) Vnpocrate BhipaxenHe (xy)’:(x’y).
43) YnpocTuTe BRIpaXXeHHE (xy)4:(x2y)2.

44) YrpocTHTe BhIpaXeHHE (xy3)3:(xy2)3.

45) Ynpoctute BbIpaXeHHE (x4y)3:(x2y)2.

4
46) YnpocTuTe BhIpaXxeHHE ((.lyz )3) .

)

47) YrpocTuTe BepakeHHE ((

2 5
48) YpocTHTe BhIpa)XeHHE ((xy )
49) YnpoctuTe BhIpa)XeHHE ((xy 2)

50) YrnpocTHTe BbIpaXKeHHE xy 3)



3. OgHo4neHbl, MHOFOYJIeHbI

TIpuBeaHTE OHOWIEH K CTAHAAPTHOMY BHIY:
51) 2ab - (-3)(ab)’;

52) (-2)- @’ (3)B)’;

53) (ab’)’ - (-4a)’;

54) b- (-3a) - a*;

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) Yopocture BhlpaxkeHHe x(x — 1)2 —-x.
62) YnpocTuTe Bhipaxenue x’(x + 1) —x* - 24,
63) Ynpocture BoipaxxeHue (X — DEE-1)-x.

64) Ynpocrture BoipaxkeHHe (x + 2)(x + 1)2 -x.

65) Ynpocrtute Boipaxkeune (x — 2)(x + 3) — (x — I)x.
66) YnpocTuTe BhIpaXeHHE xX(x - 2)2 —x* |

67) Ynpoctute BeipaxeHHe (x + 3} (x — 4y —x.

68) Ynpoctute BhipaxkeHue (x — 2)(x +4) — X

69) Ynpocrture BeipaxkeHue (x — 1)(x + 3y - X%
70) YripocTHTe BhIpaXkeHHE X —(x+ 1.

71) Pasnoxute MHOrowieH 3x° — 2xy — (3x — 2y) Ha MHOXH-
eIH.

72) PasnoxuTe MHOTOWIEH 2xy + 3x + 2)° + 3y Ha MHOXHTEIH.
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73) Pa3noxxure MHOTOUIEH Xy — y2 —x*+ y2 Ha MHOHUTEJIH.
74) Pa3no)xuTe MHOTOUIEH 2x* — 16 — x* + 4 Ha MHOXHTEH.
75) Pa3noxuTe MHOTOUYJIEH x* + 8 — x — 2x Ha MHOXHTEIH.
76) Paznoxure MHOTOUYIEH Xt —4x— (x— 4)2 Ha MHOXKHTEJIH.

2

77) Pasnoxure MHOrOwIeH 2x°)° — 3y° — 2x* + 3x Ha MHOXH-

TCJIN.

78) Paznoxure MHOrowieH y —4xy — 1 + 16x° Ha MHOXKHTEJIH.

79) Pa3noxute MHOro4IeH 2xy — 2y — x>+ 2x — | Ha MHOXH-

TCJIH.
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80) Paznoxxurte MHOTOUNIEH ™ — X — y3 + x* Ha MHOXHTEJIH.

4. PaunonajibHble 1po0H M HX CBOHCTBA

2 -—
81) Cokpature apodb x —4 )
x+2
2 —_—
82) Cokparure apobn X =9 .
x-3
: -
83) Cokpatute Ipodb ad 4.
x=2
2 —_—
84) Cokparute 1podOb x ~16 .
x+4
2
85) Cokparure apobn 25
x—5
3 -_—
86) CokpaTuTte ApoOb a "
[
x -1
87) Cokparure apods — .
x +x+1
P -8

88) Cokparute apobn al .
x—2



x -8
X 42x+4
3
90) CokpaTuTe Apobh x 27 .

89) Cokparute qpobsb

3
91) CokpatuTe ApoOb x +1 .
x+1

x’ +8
x—2x+4
x +8
93) CokpatHTe Apobb .

x+2
X’ +27
x+3

3
95) CokpatuTe ApoOb _Eﬂ— .

x*=3x+9

xt=2x+1

92) Cokpatute Apodb

94) CokpatuTe Apodb

96) Cokparute apodb n
x—

x*+2x+1
—
x*+6x+9
+3
xP—4x+4
x-2
x’ —8x+16
x—4
x*—4x+4
T4
102) Cokpatute ApoOb 5—;—65—;—9-
x' -8
x’ -4

97) Cokpatute ApoOb

98) Cokparute 1pobb

99) Cokparute Apodb

100) Cokpatute apodb

101) Cokparure 1pobs

103) Coxparute ApoOb
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x> +27
-9

3
105) Coxpature npobn i 12 .

(x-1)

(x-2)*(x* -9)
(2 -4)(x+3)*
(x=1)*(x* - 4)
(X -8)x* 1)

(x-2)’(x’ -1)
(P +x+D(x*-4)
(x—3)*(x’ -8)
(x* —4)(x* -9)
(x* -16)(x* +1)
T_x+1Xx+4)?

104) Coxparute apobn

106) Coxpatute npodn

107) Coxpature apodb

108) Coxpatute npobn

109) Coxpature apobb

110) Coxpature apodb (

x’—4x 2xy

111) Ynpocture BeipaxkeHHe > .
y x"-16

2

2y

-1 y+2
V-4 P +x+l

112) YnpocTHTe BhIpaXKeHHE —x —y—l

113) Ynpocture BripaxxeHHE

xy2 2xy.

-1 x-1

x2y . -yx2
-4 x+

114) Yopoctute Bblpa)KCHHe

115) Ynpoctute BhipaskeHHe 5

)(x 1.

) (x+1)°.

=,

116) Yapocture BoipaxxeHHE

— [e—
._.

x+1
L
+1

/_—\/‘—\

117) Yupocture BeIpaXeHHE

[y

X —



1
118) Ynpocture BeipaxeHune ] J-(x +2)%.
x—=2 x+2
119) YrpocTure BripaskeHHe P )(x -2)%.
x—-2 x+2
120) YnpocTute BhIpakeHHE ! J (x=3)*.
x-3 x+3

5. KsanpaTHble KOPHH

121) Haiinure 3HaueHHE BHIPAXKCHHS NOTR J0,01 - J36 .
122) HalinuTe 3HaUCHHE BBIPAXCHUS Ji6: V0,01 + J3l1.

2
123) Haiinurte 3HaYeHHE BBIPDAKCHUA (JZ NN ) .

2
124) Hatinute 3Ha4eHHE BHIPaXCHHS (JZ +16: \/0,25) .
2
125) HatiauTe 3HauyeHHE BHIPOKECHHSA [\/3—6_ -J16: J%J .

126) Halinyre 3HaueHHE BbIpaKEHUA J4-36-1.
127) Halinure 3Ha4YeHHE BHIPAXCHUSA J9.25-81.
128) Haiinure 3HaYeHHE BRIpOXKCHHS J100-121.
129) Haiinure 3Ha4eHHE BBIpaXKEHUSA V1449 .

130) Hafinure 3HaueHHE BHIPaXKEHHs J625-4

131) Haitnure 3HaueHHE BEIPaXKEHHS | ’

132) Haiinure 3HaueHHE BHIPAKEHHUS | ’ T

133) HalinuTe 3HaueHHe BhIpasKeHUS %ﬁ—l .
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134) Haiinute 3HaueHUE BBIDaXKEHHUS }2—25529— .

135) Haiinure 3Ha4eHHE BhIpaXKEHUSA l?-g-é—g— .

136) YNpocTuTe 4MCIOBOE BRIpaXeHHE 4 — 23
137) YnpocTuTe 4HCIOBOE BHIpaXKEHHE V6 + V2.
138) YripocTHTe YHCIIOBOE BHIpAXKEHHE 6 — 2J5 .
139) Ynpocrute yncnoBoe Beipaxenue 11+ 47 .

140) Ynpoctute 4ucioBoe BepaxeHue 12 + 63 .

141) YnpocTHTe YHCI0BOE BBIpaKEHHE \/ 4-3. \/ 4+3 .

142) YrpocTHTe YUCIIOBOE BHIPAKEHHE \/ 8-/37 \ﬁi +/37 .

143) YnpocTrTe YUCIOBOE BHIPAKEHHE \/ 3- «/3 \/ 3+ \/-3_ .

144) YnpocTHTE YHCIOBOE BBHIpAXKEHHE \/; -2\2 \/ 9+242.

145) YnpoctuTte 4MCIOBOE BbIPa)KEHHE \/ 10-/5 \/ 10++/5 .

2 —
146) YpocTuTe BRIpaXCHHE X =7 +7.

x+7

2
147) YnpoctuTe BhIpaXKeHHE x -1 NIT

-5

148) YnpoctHTe BhIpaXXeHHE -X.
x++5

2-12
149) Ynpocture BepaxKeHHE al -243.

x—2\/§

2 —
150) Ynpoctute BhIpakeHHE x -8 +242.

x+2\/§




6. CteneHs ¢ HeJbIM NIOKA3aTEIEM H ee CBOHCTBA

151) BBIUMCIHTE 3HaYEHHE BhIpaXeHns 5~ ' - 25 + 3~ '.9,
152) BbIuHCIHTE 3HaYCHHE BHIPAKEHHS 2 "2.8-37%.27.
153) BeluvcinTe 3Ha4€HHUE BHIPAKECHUS 2 3.64-57" 25

154) BbIyKCIIHTE 3HaYeHHe BBIpaXeHus 3~ ' - 27 + 4473

155) BBIYHCIHTE 3HAYEHHE BbIpaXeHus 32 - 9> — 4~ .36,
156) BeruncinTe 3Ha4eHHE BRIPOKEHHSA 2 3.8-10""-100.

157) BeluucnuTe 3Ha4YeHHE BBIPAXKEHHUS 3 ~4.243+972-81.

158) BriukcnuTe 3HaUEHHE BRIPOKEHHA 2 “le-6""-42.
159) Berurcnute 3Ha4YeHHE BHIPAXKEHHUS 3~ 2184273 16.

160) BorukciauTe 3Ha4eHUE BHIPAKEHHUS 2 “4.8-47"-6.

161) YnpocTtute BelpaXXeHHE a-aa .

162) YpocTHTe BHIpaXeHHe & da .

163) YnpocTuTe BhIpaXeHHE (a*a” - a'.

164) YnpocTtute BblpaXeHHE a - aa®

165) YnupocTuTe Belpaxennea > - a':a”>.

166) Y1IpoCTHTE BbIpaxKeHHe (a7:a4) ca”’.

167) YnpocTure BhIpaxeHHe (a4:a3) ca™t.
168) YnpocrtuTe BeIpaxeHHe (@’ a *):a’.

169) Ynpoctute Beipaxenue (@ *a™ ") a” 3.

170) Ynpocture BbipaxeHue (a - a 4):a -,

171) Ynpocrute Beipaxenue (@~ ' + b~ '):(a + b).
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172) Yopocture BrpaxeHue (a b Y(d - bz).

173) Ynpocture BhlpaxeHHe (a b~ l) - ab.

174) Ynpocture BbIpaxkeHue (a Z_b” 2):(b —a).

175) Ynpocrtute BolpaxkeHHe (a - 2407 dY

176) Ynpoctute BolpaxkeHue (a S R N

177) Ynpocrure BbipaxkeHue (a b 3’):(a2 +ab + b).
ab

a-b

179) Ynpocrute Boipaxenue (@ >+ b~ (@ —ab + b).

178) Ynpocture Bpipaxenue (a” —b7)-

180) Ynpoctute Bhipaxenue (a S+ b7 )(a+ b).

7. KopeHb n-ii cTeneHH, cTeneHb ¢ pauHOHAJIbHbIM
noKa3arejieM H HX CBOHCTBa

181) Halizure 3Ha4eHHE BHIpaKeHUS i8-27 .
182) Haiinure 3Ha4eHHE BBIPAKEHUA Y648 .
183) Haiinure 3HaueHHe BhIPaKEHUS m .
184) HaiinuTe 3HaueHHe BHIPAXKEHUS #16-81.

185) HaiiauTe 3HaueHHe BoipaxeHus V/81-625 .

186) Haiinure 3HaueHHe BHIPAXKEHUA 3 27 .

64

. 8
187) Haliaute 3HaueHHE BRIPAXKCHUSA 3[— .

27

125
188) Haiinure 3HaueHUE BHIPAXKEHHA 3[— .

64

81
189) HaiinuTe 3HaueHHE BBIDAKEHUA #— .

16



190) Haiinure 3HaYeHHE BbIpaOXKEHHS § ,61765 .

191) Ynpoctute BhIpaXeHHE (Q/Zb" )3 b.

| 2
192) Ynpoctute BolpaxkeHHe Ya -a“J (b3

RINRN
193) VnpocTuTe BHIpaXEHHE | a 3b2j .

12
194) YnpocTuTte BbIpa)XX€HHE at %] a.

e
195) YnpocTute BhIpaXeHue | a 5b") b7

Y
196) YnpocTHTe BRIpaxeHHe | a’b 3] b3,

2
197) YnpocTute BEIpaXXeHHE ab_z) Vb .



II. YpaBHeHHMst 1 HEPABEHCTBA

1. YpaBHeHHe ¢ oHOl mepeMeHHOH

201) Pemnre ypaBHeHHe 2x —3 =5-2x.
202) Pemute ypaBHeHHe 2x +1=3—x.
203) Pemute ypaBHeHue x —4 =2 —3x.
204) Pemure ypaBHeHHe 2x +5=5—x.
205) Pemnre ypaBHenue x —4=4—x.

206) Pemnte ypaBHeHue 2x —8 =11-3x.
207) Pemure ypaBHenue 17x+11=6+12x.
208) Pewute ypapHenue 11x—4=4—x .
209) Pewute ypaBHenne x —8=11-12x.
210) Pewure ypaBHeHHe 2x —4=5-x.

3x-2
4

2x—1+x+1:2_
2

3.

211) Pemute ypaBHeHHE %—

212) Peminte ypaBHEHHE

213) Pemure ypaBHeHHe xT—l - ;: =1.

3x-2
5

-4.

214) Pemnte ypaBHEHHE §+

215) Pewnre ypaBHeHue xT_l + 2x3+ I 5.
2x-1 3x+2 x+1
+ = .

3 4

216) Peminte ypaBHEHHE



2x+2_x—4_x—2

217) Peunrte ypaBHenue

3 4
x x _ 3x+11
218) Peunte ypaBHEeHHE — — — =
) P 2 3 4
219) PemmTe ypaBHEHHE §+f;—2=x;4

2x+3_£;2x+3

220) Pemre ypaBHeHHE 2 5

2. CHcreMbl JIHHEHHbIX YpABHEHHH

2x—y=1
221) PemuTte cucteMy THHEHHBIX YpaBHEHUH { Y
x+y=2
. jx—y=3
222) PemmnTte cUCTEMY THHEHHBIX YPaBHEHHH
2x+2y=4
L |x=2y=
223) Peunre cucteMy TMHEHHBIX YpaBHEHHH
2x—-y=2
. U i3x+y=0
224) Peluute cucTeEMY THHEHHBIX YPaBHEHHH
2x—y=35
L lx=py=-1
225) Peltute cHcTeMy THHEHHBIX YpaBHEHHH
y—2x=3
X _y=3
226) Pemnre cucteMy JIMHEHHBIX ypaBHEHHH < 2
2x-3y=4
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227) Pernte cucTeMy JTMHEHHBIX YpaBHEHHH

228) Pemnte cucTeMy JIMHEHHBIX YpaBHEHHH

229) Pemunte cucTeMy JIHHEHHBIX YpPaBHEHHH

230) Peute cucTeMy JIMHEHHEIX YpPaBHEHHH



3. KBaagpaTHbie ypaBHeHHR

231) Pewnte ypaBHenue x° —2x—-1=0.

232) Pewnre ypaBHenue x° +x—4=0.

233) Pemnte ypaBHeHue x° —x—1=0.

234) Pewnre ypaBHeHue x° +2x—4=0.

235) Pemnte ypaBHenue x° +3x—5=0.

236) Pewnre ypasuenue 2x° —x—1=0.

237) Pemute ypasHenue 2x° +x—4=0.

238) Pemnre ypasHenue 3x> —2x-3=0.

239) Pewrnte ypaBHenue 3x> +x~1=0.

240) Pewnre ypaBHenue Sx* —x—1=0.

241) Haiigure cyMMy KBaJpaTOB KOpHEH YpaBHEHHS
2x* +3x-4=0.

242) Haiigure cyMMy KBaJpaToOB KOPHEH ypaBHEHHS
2x* -x-1=0.

243) Haiigure cyMMy KBaIpaTOB KOpHEH ypaBHEHHA
x*+x-4=0.

244) Haiigure cyMMy KBaJpaToOB KOPHEH ypaBHEHHS
2x* +3x-2=0,

245) Haiinute cyMMy KBaJpaToB KOpPHEH ypaBHEHHS
P —-x-6=0.

246) Halinute cyMMy KBaipaTOB KOpHEH ypaBHeﬁuﬂ
x'-x-4=0.

247) Haiinute cyMMy KBaZIpaTOB KOpHE# ypaBHEHHS

2x +3x+1=0.
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248) Hailinute cyMMy KBaipaTOB KOPHEH YpaBHEHHS
2x’ —x-4=0. '

249) Hakigute cymMMy KBafipaTOB KOPHEH YpaBHEHHS
x*+3x-5=0.

250) Hailigure éymmy KBaJIpaTOB KOPHEH ypaBHEHHS
x’-3x-3=0.

251) Hailigure cymMy KyOOB KOpHEH ypaBHEHHS
x*=x-5=0.

252) Haiigure cyMMy KYOOB KOpHEH ypaBHEHHA
x*+2x-4=0.

253) Haiinure cymMmy KyOOB KOpHe# ypaBHEHHS

2x* ~x-1=0.

254) Haiigure cymMmMy KyOOB KOpHEH ypaBHEHHA

2x* +x-3=0.

255) Haiigure cymMmMy KyOOB KOpHEH ypaBHEHHA

3x* +2x-1=0.

256) Pemmre ypaBHEHHE % + 1 =4,
X

257) Pemre ypaBHeHHE % + 2 =5.
x

258) Pemnre ypaBHEeHHE % + 1 =4.
x

259) Pemunte ypaBHEHHE —;— _2 =1.
x

260) Pelunte ypaBHeHHE % 1 =3.
X



4. HepaBencrBa ¢ oiHO# nepeMeHHOH H HX CHCTEMbI

261) Pemnte HepaBeHCTBO 2x —3 <3 —x.

262) Peuinte HepaBeHCTBO 2x +1>x—2.

263) Pemnte HepaBeHCTBO x —1<3x+1.

264) Pemute HepaBeHCTBO 2x+2>x -3,

265) Pemute HepaBeHCTBO x —4 <2x +5.
2x+2<x-4
x+522x-1"
x—-1<3x+2

2x—4<x

266) Pewunte cucTeMy HEPaBEHCTB {

267) Pemnte cucTeMy HEpaBEHCTB {

x+1<2x-1
x+323x-2

2x+4<x-1

268) Pemnte cucTeMy HEpaBEHCTB {

269) Pewunte cucTeMy HEpaBEeHCTB
x>3x-5

2x+5>2x-4

270) Pewnte cucTEMY HEPaBEHCTB .
) MY Hep {x -1<2x+3

271) Pemute HepaBeHCTBO x° —5x+42>0.
272) Pewnte HepaBeHCTBO x° +2x—-3<0.
273) Pewnre HepaBeHCTBO x° —x—2>0.

274) Pemute HepaBeHCTBO 2x° —x—1<0.

275) Pemute HepaBeHCTBO X° +x—62> 0.
x’-5x+4 <

276) Pewinte HepaBEeHCTBO 0.
x+2
2
277) PelliuTe HEPaBEHCTBO ¥ox=2 >0.
x+1
2 —
278) PelnTe HEPAaBEHCTBO 12;2)[]—3 <0.
x—
2
279) Pelinte HEPaBEHCTBO 2x—x-1y.
x+2
2
280) PemnTe HEPaBEHCTBO £_+2_x4___3_ <0.
Y —
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II1. ®yuxuuu

281) ®yukums y = f{x) 3anaHa Ha npomexyTtke [-6; 5]. Yka-
KHTE MPOMEXYTOK, KOTOPOMY IPHHAIUIEKAT BCE HYMH (YHKIHH.

LAY

1) [-5; 3]
2) (-5; 3};
3)[3;5);

4)[-2; 1).

282) dynknusa y = fx) 3agaHa Ha npoMexyrtke [—5; 6]. Yka-

KHUTE MPOMEXKYTOK, KOTOPOMY HE IPHHAMICIKHT HH OAHOIO IKC-

TpE

62

MyMa (PYHKLHH.

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

4)[4; 1).



283) ®ynkima y = f(x) 3amaHa Ha npomexyrtke [—6; 6]. Vka-
XKHUTE NMPOMEXYTOK, KOTOPOMY TMPHHAIUIE)KHT TOJIBKO OJHH 3KC-

TPEMYM (PYHKLIHH.

]

1) [-5;-2];
2) (-2; 6);
3) (0; 2;
4) [-6; 5].

284) Oyukiums y = f(x) 3a0aHa Ha mpoMexyTke [-6; 6]. Yka-
KHTE MPOMEKYTOK, KOTOPOMY MPHHAIUIEKHUT TOJIBLKO OAMH HOJIb

($YHKUIHH.

1) [1; 3];
2) [1; 6);
3) (-6; 3];
4) (-6; 6).

285) ®Oyukuus y = f{x) 3anaHa Ha npoMexytke [-5; 6]. Yka-
XKHMTE TMPOMEXYTOK, KOTOpOMY TMpPHHAIUIEKAT BCE 3IKCTPEMYMBI
GYHKLMH.
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1) [-2; 4]; 3) [-5; 3);
2)[3;2]; 4) (-1; D).

286) ®yukuus y = flx) 3agaHa Ha NPOMEXyTke [-6; 6].
YKaxXHTe OpIHHATY TOYKH TepeceueHus rpadpuka QyHKUHH C

ocsio Oy.

1)6; 3)-5;
2) 4 4)-6.

287) ®yukuua y = f{x) 3amaHa Ha mpoMexyTtke [-6; 5]. Yka-
KHMTE MPOMEXYTOK, KOTOPOMY NMPHHAUIEXKAT BCE HYIH (YHKIHH.

1) (-6; 0]; 3)[0; 5);
2) [-5; 4]; 4)(=3; ).
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288) dyHkuMs y = f(x) 3aaaHa Ha nMpoMexyTke [—6; 6]. Yka-
XKHUTE OpAMHATY nepecedeHus rpaduka GQyHKUUH ¢ ocbio Oy.

1)0; 3)2;
2) 4; 4)-2.

289) Oyukuusa y = flx) 3anaHa Ha npomexyTtke [-6; 6]. Yka-
JKATE NPOMEXYTOK, KOTOPOMY HE NPUHAUIEKHUT HM OJHOTO 3KC-
TpeMyMa (pyHKLHH.

1) [-6; O]; 3) [-3; 6);
2) (0; 5]; 4) (1; 4).

290) dyukuus y = flx) 3aqaHa Ha npoMexytke [-5; 7]. Vka-
KHTE MPOMEKYTOK, KOTOPOMY MPHUHAUIEKHUT TOJIBKO OAMH JKC-
TpeMyM ¢ YHKIIHH.
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1) [-5; 0); 3)[3; 6);
2) (1;5]; 4) (1;7).

291) Y4

VYKaXHTE NMPOMEXYTOK BO3pacTaHus QyHKUHH y = f{x), 3a/1aH-
HOH rpadukom.

BRI
Dl-=-=
)_ 2’ 2]
T
2 —;0
)[-Zio];
3) [0; m);
T T
4) | -m-— (U] 0.
" 2M 2}
292) V4
Y
1 1 } 4 >
o 1 2 x
YKaXuTe NpOMEXYTOK yObIBaHus GyHKuMM y = flx), 3aJaHHOH
rpadHKoMm.
1) (—0; 0JU [15+ 0); 3) [0; 1];
2) (0; 2]; 4) [1; + o).
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293)

y

X \/

1 +

100 x
YKaxuTe NPOMEXYTOK YOBIBaHHA QYHKIHH y = f{x), 3aJaHHOMH
rpapHKOM.

1) (o0; 0];
2) [-1; OJU [1; +eo);
3)[-1; 11

4) (—o0; —-1] U[0; 1].

294) Vxaxute MPOMEXYTKH BO3pacTaHus PyHKUHH y = f(X),
3aJJaHHOH rpaUKOM.

y
1 /l\ /—_ .
0N 3 6 X
1) [3; 6]; 3) (~o; 1];
2) (0; 3]U [6; x); 4) [1; 3]U [4; ).
295)
y
4.;
3...
2..
14
0
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VKakHTe MPOMEXYTKH Bo3pactanus GyHkuuu y = fx), 3anan-
HO# TpadHKoM.

1) (0; 2] U[3; 4);

2) (—o0; 4];

3) (=05 2] U [3;5 4]

4) [2; 4].

296) YKaxuTe NPOMEXYTOK, KOTOPOMY MPHHAJIEKAT BCEe HY-
M QYHKUMH y = X ~5Vx +6.

1) [4;9]; 3)[4,9);

2) (4;9]; 4) (9; 12).

297) Yxaxxute NpoMexyTOK, KOTOPOMY MPHHAAJIEXKHUT TOJIBKO
onuH Homb GyHKuMH [f(x) = x? = 2x —15.

1) (=3; 4]; 3) (-3; 55

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

298) Ykakute MpoMeXyTOK, KOTOPOMY MPHHAUIEKAT BCE HY-
M oyHkunu f(x)=x+3- 4x .

1) (1; 9], 3) [1; 95

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

299) Ykakxute NpOMEXYTOK, KOTOPOMY NPHHAIJIEKHT TOJIBKO
0aMH HOMb GyHKUMM f(x) = V2 =J5x-2.

1) (0,5; 0,6); 3)(0,8; 1)

2) [0,8; 1); 4) (-2; 01.

300) VkaxuTe MPOMEXYTOK, KOTOPOMY TIPHHAAJIEKUT TOJIBKO
OMH HOAb ¢yHKUMH fix)=3x+3 - 10 Jx .

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

2)(2;3]; 4) [1; 8).

301) dyukuus 3agaHa rpadpUkoM. YkaxuTe obiacTh onpene-
JIEHHA 3TOH QYHKLIMH.
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D) (-1;2); 3) (—0; 2];

2)[-1;2) 4) [-15+ ).

302) ®ynkuMs 3agaHa rpapukoM. YKaxuTe 00JacTh Onpese-
TEHUS 3TOH QYHKIHH.

1N

6 -4 2 O 2 a4 6

-2
1) (05 2); 3) [0; 2J;
2) (2; 6); 4) [2; 6].

303) dynxums 3anaHa rpadukoM. YkaxuTe obaacTh onpele-
TEHUs 3TOH QPYHKUHH.

-6 - 2 2 4 6
-2

1) 0; 3) (0; + a0);

2) (005 0) L (0; + o0); 4) (—0; 0).
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304) Oynkums 3anaHa rpadgukom. Ykaxute 001acTh onpeae-
JICHHUA 3TOH (QyHKIMH.
63y

6 4 -zv\j«a 6
2

1) [-2;0]; ' 3) [-1; 3];
2)[-1;0]; - 4) (-1; 3).

305) ®@yukuusa 3anana rpadukoM. Ykaxute o0nacTh onpeje-
JICHHS 3TOH PyHKLHH.

X

-6 -4 -2 0 2 4 6
1) (—o0;+0) ; 3) [-2; 0);
2)[0;1]; 4) [0; 2].

306) ®yukuus 3anaHa rpadHKoM. YKaxuTe o0nacTs onpeje-
JICHHUS TOH QYHKIMH.

6 -4 -3/;/ 2 4 62(
1)[-2;1); 3[-2; 0];
2) [-2; 3); 4) [-2; 2).
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307) ®@yHkuMa 3anaHa rpapukoM. YkaxuTe obiaacTb onpene-
JIeHUs1 3TOH QYHKUHH.

1) [-2; 3]; 3) [-2; 0];
2)[-2;1]; 4) [0; 1].

308) ®ynkuus 3anaHa rpagukoM. YkaxuTe obnacTh onpene-
JIEHHA ITOH QYHKIHMH.

H

-
A
)
~
N oI\ v
N
Y
)

D [0; 1]; 3)[-2: 1]
2)[-1; 2] 4) [-2; 2].

309) ®ynkuua 3anaHa rpagukoM. Ykaxure obsacts onpee-
JIeHUs 3TOH QYHKIIUH.

1) [-1; 0]; 3) [0; 4];
2)[-2;2]; 4) [-1; 4].
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310) ®ynkums 3anana rpapHkoM. YkaxuTe 00JacTh onpene-
JIEHHUst 3TOH PYHKIHH.

6Y
4
2
X
6 4q-2 2 4 6
-2
D [-1;2] 3) -3 10
2)[0; 1] 4) [-3; 0].
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IV. Ilporpeccru u TexCTOBbIE 3a1a4H

311) Haiinute cyMMy BOCBMH MEPBBIX 4YJIEHOB MOCIIEA0BA-
TENBHOCTH, Y KOTOPbIX CyMMa JIio00ro 4yucia 4YieHOB paBHa KBaj-
paTy 3TOro YMcia.

312) CymMMa mniepBoro H CeJIpbMOI0 YJIEHOB BO3paCTArOILEH
apu(pMeTHYECKOH nporpeccuy paBHa 14, a npousBeieHHE TPETHETO
U mectoro ee wieHoB paBHo 10. Haliaute cymMy 8 nepBbIX 1WIEHOB
3TOH ITPOrPECCHH.

313) Haiiaure pa3HOCTh apH(PMETHYECKOH IMPOrPECCHH, €CIIH
H3BECTHO, YTO cyMMa 9 ee nepBbix wieHOB paBHa 3069, a nepBbii
ee 4ieH paBeH 429,

314) Haiinute nepBblii 4iaeH apu(METHYECKOH MpPOTpEcCHH,
€CJIM M3BECTHO, 4YTO cyMMa 11 ee nepBbIX 4iaeHOB paBHa 165, a ee
pa3HOCTb paBHa 7.

315) Haiinute pa3HOCTb apH(PMETHYECKOH IPOrpECCHH, €CJIH
M3BECTHO, YTO cyMMa 15 ee nepesix uneHoB paBHa 3300, a nepBblii
ee 4eH paBeH 311.

316) Haiinute 3HaMmeHaTenb OECKOHEYHOH I'€OMETPHYECKOMH
IIPOrpECCHH, €CIIM U3BECTHO, YTO €€ CyMMa paBHa 18, a ee nepBbIi
YJieH paBeH 12.

317) Haiinute nepBbiii wWieH rEOMETPHYECKOM MPOIrPeCcCHH,
€CIIM U3BECTHO, YTO CyMMa 6 NEpBBIX €€ 4YJE€HOB paBHa 6552, a
3HaMEHAaTeNb PaBeH 3.

318) Haiiaure 3HaMeHaTeIh» reOMETPHYECKOH NPOrpecCHH, ec-
JIM M3BECTHO, 4YTO CyMMa 4 ee MmepBbIX 4iEHOB paBHa 8736, a ee
NEpBbIA YJIEH paBeH 56.
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319) Haiinute TperHit wieH OECKOHEYHOH IeoMETpHYECKOM
NPOTrPECCHH, €CITH H3BECTHO, YTO €€ CyMMa paBHa 66, a ee nepBbli
4jieH paBeH 33.

320) Haiigure yeTBEpTHIH WIEH r€OMETPHUYECKOH MPOrPECCHH,
€CJIM U3BECTHO, YTO CyMMa 5 €€ mepBbiX WIEHOB paBHa 713, a ee
3HaMeHaTeNb paBeH 2.

321) IlaTeiit wien apudMeTHYECKO# nporpeccHu paseH 14, a
CyMMa ME€pBBIX JECATH WICHOB 3TOH ke apu(pMeTHYecKo# npo-
rpeccur paBHa 155. Haiinure npou3sBeneHHe TpeThero H IMATOro
YJIEHOB 3TOH MPOrpECCHH.

322) Tperuit wieH apudMETHYECKOM MPOrpeccHH paBeH 5. A
CyMMa MEPBLIX JAECATH WICHOB paBHa 75. Hainute cymMy kBajapa-
TOB BTOPOTO M YETBEPTOrO 4WICHOB 3TOH apH(YMETHYECKO# Mpo-

IPECCHH.

323) IlepBblii wieH GecKOHEUHOI yOBIBAKOWIEH reoMeTpHue-
CKOH MpOrpecCHH paBeH §, a ee cyMMa paBHa 16. Haiiaute cymmy
TPETHETO M UYETBEPTOr0 WJICHOB 3TOH reOMETPUYECKOl mporpec-
CHH.

324) Tperuii WieH reoMETPHYECKOH MPOrPECCHH C MOJIOKH-
TEJILHBIM 3HAMEHATENEM paBeH 9, a cyMMa NepBOro WwieHa co BTO-
pbiM paBHa 4. Haliaute nAThii wieH 3TOH reOMeTpHYECKOi mpo-
IPECCHH.

325) B reoMerpuyeckoil MpoOrpeccdd C MOJOXHTEILHBIM 3Ha-
MEHATENIEM TPETUH wieH paBeH 4, a nateid 16. Haiinure cymmy
nepBeIX 10 4WIEHOB ITOH rEOMETPUYECKOH MPOrPecCHH.

326) BocbMot#i wieH apupMeTHYECKO# POrpeccHH paBeH 24, a
NATHIA 4ieH 3TOH ke apudMeTHYeCKOH mporpeccud paseH 15.
Ha¥iauTe cymMmMy nepBoro H A€CATOrO WICHOB 3TOH NPOrpECcCHH.
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327) IlaTHaaUATHI 4YieH apuMETHYECKOH MIPOrPECCHH PaBEH
37, a cymMa nisToro u wecroro pasHa 36. Haiinute npousseneHue
NEPBBIX JBYX WICHOB MPOrPECCHH.

328) Tpernii uneH apuMeTHUECKOH APOrpecCHH B TPH pasa
MeHBIIE LHIECTOr0, a CyMMa BTOPOTO M IATOro pasHa 16. Onpene-
JIWTE NEPBbIH 4IEH MPOrpecCHH.

329) IlaTeiit uneH apudMeTHUECKOH MpOrpeccHH paBeH 15, a
CyMMa 4eTBEpPTOro M OAMHHAAIATOrO 4ieHoB paBHa 40. Hakaute
NPOU3BEAECHHE BTOPOrO H TPETHETO WICHOB IIPOIPECCHH.

330) CymMa nepBBIX ISTH YWICHOB apUGMETHUYECKOH Tporpec-
cuH paBHa 240, a cyMMa nepBbIX JECATH YIEHOB 3TOH NPOrpecCHH
paBHa 555. Haliaute cymMy BTOPOTO, IIECTOrO H CEABMOTO YIICHOB
3TOH MMPOrPECCHH.

331) Ckonbko rpaMMOB BOABl HY’KHO BbIMapHuTh U3 0,5 kr co-
JIEBOrO pacTBOpa, coaepxkawero 85% BoAbl, YTOOBI IIOJYYHTH
Maccy ¢ coaepkanieM 75% Boapi?

332) B aByx kaHuctpax Haxogutcs 90 n OensuHa. Ecnn u3
NepBOH KAHUCTPHI NepeauTh Bo BTopylo 10% OeH3uHa, Haxondsuie-
rocs B IIEPBOH KaHHCTpe, TO B 00€HX KaHHCTpax OydeT NMOPOBHY.
CKoJIbKO JIMTPOB GEH3HHA B KAXKIOH KaHHCTpe?

333) Hacoc moxer BbikauaTe M3 Oacceiina 1/3 Bomel 3a
10 mun. Ilpopaboras 0,25 4, Hacoc ocraHoBWica. Haiinute Bme-
CTHMOCTh OacceiiHa, ecliH 10cje OCTAaHOBKH Hacoca B 0acceiliHe
ewe 0cTanock 40 m° BOjBL

334) BenocuneaucT mpoexan pacCTOSHHE MEXIY ABYMS IO-
ceskamH 3a 3 aHA. B nepBriii neHs OH mpoexan 1/6 Bcero myTd
ewe 50 kM, Bo BTopo# 1/5 Bcero myTH U ewe 15 kM, a B TpeTHit
aenp 1/20 Bcero mytn u ocraBmmecs 70 kM. Haliante paccrosiHue
MEXAY MOCENKaMH.
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335) BraaguuK cHayajia CHsSUI CO CBOero cuera B cOepbaHke
1/5 cBoux neHer, otoM 5/16 ocraBimxcs H ewe 999 py6. Ilociae
3TOTr0 Yy HETO OCTAJNOCh Ha cueTe B COEpPKHIDKKE 1/4 Bcex neHer.
Kakum 6611 nepBoHayabHbIHA BKIaa?

336) I'pynmna mKoJbHHKOB COBEPLIHIIA MIOXOA BO BpeMd JET-
HHUX KaHUKYI. [lepBbie 50 kKM OHH MpoIUIBLIM Ha Oaiinapkax, 1/5
OCTaBIIEHCA YaCTH MapuIpyTa MPOLUIH MELIKOM, a 3aTeM OISTh
b Ha Oaiigapkax. B uTore Ha Oailijapkax NpPOIJIBUIH B
6 pa3 Oonbuie, yeM npouutd nemkoM. KakoBa 1JIHHA Bcero
Mapuipyrta?

337) Hacoc Moxer BbikauaThb M3 OacceiiHa 5/6 Boaml 3a 4 4
15 muu. Jlo nonyaHs Hacoc pabortan 4,5 4, mocie 4ero ocrajioch
BhiKauaTh eme 80 M°. Haiinure 06bem Gacceiina.

338) Ha BeimyckHOM 3K3aMeHe no MateMatuke 1440 mkonb-
HHKOB pelIWJIM 3aJa4u ¢ ownOkamu, 330 HIKOJIRHHKOB, CIABaB-
LIMX 9K3aMeH B 3TOT J€Hb, HE PEILHIH HH OJHOM 3aJauH, a YHCJIO
LIKOTbHUKOB, PEIIHBIIMX BCE 3aJayd IPaBHJIBHO, OTHOCHTCHA K
YHCIY He PelIMBINHX HH OJHOM 3a1auH, KaK 5:3. CKOJBKO UIKOJb-
HHKOB 3K3aMEHOBaJI0Ch [I0 MAaTEMATHKE B 3TOT JA€Hb?

339) Cymma kBaApaToB IH(p JBY3HaYHOTO 4HCIa paBHa 61.
Eciu oT 3T10r0 ABY3Ha4YHOIO YHCNA OTHATH 9, TO NONYYUTCS YHCIIO,
3alMCaHHOE TEMH e LiM(pamu, HO B oOpaTHOM nopsake. Halaure
YHCJIO.

340) 3apaboTHbie wWIaThl paboyero 3a SHBaph U (eBpaIb OTHO-
coarcs, kak 9:8, a 3a geBpanb U MapT, Kak 6:8. 3a MapT OH MOTY4HJI
Ha 450 py0. 6omblie, YyeM 3a SHBaph, U 32 NEPEBLIIIOJIHEHHE KBap-
TaJBHOrO TUlaHa paboueMy HAYHCIIWIM MpeMHI0 B pasmepe 20%
€ro TpexmecsayHoro 3apaborka. Halaure pasmep npeMuu.
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341) K 200 r pacrBopa, cogepxauiero 60% conu, nobaBunu
300 r pactBopa, conepxamero 50% To# ke conn. CKOJIBKO Mpo-
LEHTOB COJIH COIEPKHUTCA B IOJyYHBILIEMCH pacTBope?

342) K 200 r pactsopa, conepxauiero 30% cony, no6aBuam
400 r pacTtBOpa, coaepkamero 75% Toif ke conau. CKOIBKO Mpo-
LIGHTOB COJIM COEP>KHTCS B NOTYYHBIIEMCS pacTBope?

343) K 900 r pactBopa, comepxaiuero 30% coinu, 106aBuiIu
300 r pactBopa, codepxkamiero 90% coan. CkoapKO TPOUEHTOB
COJIH COZIEPXKUTCA B NOJy4HBLIEMCS pacTBope?

344) K 200 r pactBopa, comepxatiero 80% conu, 106aBUIH
300 r pacrBopa, comepxaiero 40% Ttoi# xe conu. Cxoibko npo-
LIEHTOB COJIM COJEPKUTCS B MOJYyYHBLIEMCS pacTBope?

345) K 100 r pactBopa, coaepxaiero 70% conu, n106aBuan
300 r pactBopa, comepxaiuero 50% Ttoii xe coynnd. CKOIBKO Npo-
LEHTOB COJIH COJICP)KUTCA B MOJYYHBLIEMCS pacTBope?

346) K 150 r pactBopa, comepxaiiero 20% conu, 106aBuiu
350 r pactBopa, coaepxaiuero 40% toi ke conu. CkoJibKO INpo-
LEHTOB COJIH COJIEPXKHTCS B NONy4YHMBLIEMCS pacTBope?

347) K 350 r pactBopa, comepxaiiero 10% conu, nob6aBuiu
450 r pactBopa, coaepxatero 50% conn. CKOJIBKO TMPOLIEHTOB
COJIM COAEPKHUTCA B MOJIy4HBILEMCS pacTBope?

348) K 360 r pactBopa, comepxkatero 10% conu, 106aBuiu
440 r pactBopa, coaepxxauero 50% toii ke cond. CKonbKO Mpo-
HEHTOB COJIM COAEPKHUTCA B IMOJyYHBILIEMCS pacTBope?
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349) K 250 r pactBopa, comepxauero 20% comnu, no6aBHIH
150 r pactBopa, comepxaiuero 60% Ttoi ke conu. CKOIBKO Mpo-
UCHTOB COJIH COAEPXKUTCA B MOTyYHBILEMCS pacTBOpe?

350) K 90 r pactBopa, coapepxamero 10% conu, nobapuiu
160 r pactBopa, copepxauero 35% Toii xe conu. CKoIbKO mpo-
UECHTOB COJIM COAEPIKUTCA B MOTYYUBILEMCS pacTBope?
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IV. J1eMenThl KOMOHHATOPHKH, CTATHCTHKH
H TEOPHMH BeposiTHOCTeH

351) U3 ropona A B ropoa B Beayt 3 noporu, a u3 ropoaa B B
ropoa C — 5 nopor. CKOJIBKHMH CNOCOGaMH MOXKHO M3 ropoaa A
npoexatsb B ropon C uepes ropos B?

352) B ¢unane KOHKypca AOJKHBI BHICTYTIHTh 5 CKpHMayei.
Ilopsanok HX BBICTYILUIEHHA OMNpPENENsAeTCS YECTHBIM JKpeOHeM.
CKOIIBKO CYILIECTBYET BapHAHTOB XepeObeBKH?

353) CkonbkuMH criocobamMu U3 Kj1acca B 25 yUeHHKOB MOXXHO
BBIOpATh TPOHX YUYEHHKOB JJIS BBICTYIUIEHHS Ha KOHKYpPCE ILKOJIb-
HOM CaMOJESITENbHOCTH?

354) CKo/bKO BCErO0 MOXET CYIIECTBOBATh PA3jHYHBLIX Teje-
GOoHHBIX HOMEPOB B ropoae N, eciM H3BECTHO, YTO BCE HOMEpa
5-3Ha4HbIE H 4TO Te/1ePOHHBIH HOMEP HEe MOXET HauMHaThcsA ¢ 07

355) Cxonexkumu crnocobaMH y4HTeIb MOXKET BHIOpaTh JBOUX
Y4eHHKOB H3 20, €C/IM U3BECTHO, YTO NEPBbIiA Ha3BaHHBIA MOKAET
OTBEYaTh Y IOCKH, a BTOPO#H MOHAET 3a MEJIOM?

356) CummeTpHuHYl0 MOHeTy OpocaloT aBa pa3a. Hainure Be-
POSITHOCTB TOTO, YTO PEILIKA BHINIAZET XOTA OBl ONHH pa3s.

357) CummeTpuyHylo MoHety Opocatot 3 pa3a. Hakaure Be-
POSITHOCTS, YTO OPEJl HE BHIMAJIET HU Pasy.

358) UrpaneHslit ky6uk 6pocaror aBa pasza. Haiinure epost-
HOCTh TOTO, YTO B CYMME BBINaAeT TpH ouka. OTBET OKPYTIIMTE 10
COTBIX.

359) Ha ycTHOM 3K3aMeHe no nuTepatype Bcero 45 BOMpOCOB.
WBan He Bblyuns 18 W3 Hux. Hailaure BepOSTHOCTH TOTO, YTO
HBany nonanercs Bonpoc, OTBET Ha KOTOPbIi OH 3HaeT.
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360) B cpeanem u3 800 TeneBH30pOB, NOCTYMAKIUKX B MpO-
JIaXY, 5 UMEIOT CKphIThIE JedekThl. KakoBa BEPOATHOCTh KYNHTh B
MarasuHe MOJHOCTBEO HCIIPaBHBIN TeNEBH30pP?

361) KakoBa BEpOATHOCTb, YTO CIy4alHO BBIOPAHHOE TpeEX-
3HA4YHOE YHCJIO AeauTcs Haneno Ha 3437 OTBET OKpYTJIMTE [0 Thl-
CSAYHBIX.

362) Ha TypHHpe Mo HaCTOJLHOMY TEHHHCY Bcero 16 ydacrt-
HHUKOB, M3 HUX 4 yyacTHHKa M3 Poccuu, B Tom uncne Mean Iler-
poB. Ilepen HayanoM MEpBOro Typa BCe YYaCTHUKH Cly4aiHbIM
o6pa3oM pa30HBaIOTCA Ha Mapsl ¢ nomoiublo xpebus. Haiiaure
BEPOSTHOCTD, YTO B NepBoM Type MBan [leTpoB BcTpeTHTCs € CO-
TICpHUKOM He u3 Poccuu.

363) B knacce 16 yenoBek, cpedud HHX JBa 3aKaJbIYHBIX
npyra — Auapei 1 Muxauwn. Knacc cnyyaiieiM 00pa3oM AesT No-
pOBHY Ha ABe rpymmsl. Haiiiure BeposATHOCTL TOro, 4To AHAPEH H
Muxaunn okaxyrcs B o1HOH rpynne. OTBeT OKPYIJIHTE 10 COTBIX.

364) 3a xpyrabiii cron Ha 11 cTynbeB paccaxuBaloTcs Ciy-
4aiHbIM 00pa3oM 2 Maibyuka ¥ 9 aeodek. Haiiiute BeposTHOCTB
TOrO, YTO Majb4HKH OYyOyT B UTOre CHIAETH 4Yepe3 OAHY JIEBOUKY

JAPYT OT JIpyTa.

365) Crpenok nonagaeT B MHLIEHb C BepoATHOCThIO 0,8. Haki-
JUTE BEPOATHOCTh TOTO, YTO OH MOPa3UT MMUIEHb XOTsA OBl pa3 3a
3 BBICTpEa.

366) BepoATHOCTH TOTO, YTO KOMIBIOTEP MPOCHYXKHUT O€3 Mo-
JoMoK Oosibliie 6 jieT, paBHa 0,2, a BEpOATHOCTb TOTO, YTO OH CJIO-
MaeTcs B TedeHHUE nepsbix Tpex jer — 0,5. Haliante BepoAaTHOCTH
TOrO, YTO KOMIbIOTEP MpopaboTaeT 6e3 NonoMoK oT 3 A0 6 JeT.
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x+2 x-3 x-1
2 2 2
106, L =3X+6 - qgy X tx-2 - ggg X 642
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BAPUAHTBI .
THITOBBIX TECTOBbIX 3AJJAHHUHA

BAPUAHT 1
YACTb 1

e Jlnsa 3agaHuii ¢ BEIOOPOM OTBETA M3 YETHIPEX MPEII0KEH-
HBIX BapuMaHTOB BbIOepHTE OAMH BepHbIH. B Gi1aHke oTBeTOB
Ne 1 noctaBbTe 3HAaK «X» B KJIETOYKY, HOMEpP KOTOpOH COOT-
BETCTBYET HOMepy BeiOpanHoro Bamu oTsera.

e Eciau BapHaHTBI OTBeTa K 334aHHUIO HE MPHUBOJATCS, TO MOJY-
YEHHBIN pe3y/bTaT CHa4ala BIMIUIMTE B TEKCT paboThl, a 3aTeM
nepeHecure B 6;1aHk oTBeTOB Ne | cripaBa 0T HOMEpa COOTBETCT-
BYIOILIETO 3a1aHHs, HAYMHAA C MEepBOi KiIeToYkH. Kaxayro tud-
PY, 3HaK MHUHYC W 3ansTyI0 [MULIKTE B OTAECIBHOH KIETOUYKE B CO-
OTBETCTBHH C MPHBEACHHBIMU B OyaHke oOpasuamu. EauHHLBI
M3MEPEHHUH yKa3bIBaTh HEe HYXHO. EcM OTBETOM SABNSIOTCA He-
CKOJIbKO YMCe, 3aIMLIMTE X B JII0O0OM nopsake B 6J1aHK OTBETOB
Ne 1, paznenuB ToukoH ¢ 3ansmoi, Hanpumep: 3; —10.

e Ecnu B orBere npuBeaeHa Tabiuua, TO MEPEHECUTE 3alli-
caHHylo Bamu nocnenoBarenbHocTh Ludp 6e3 npobesioB H uc-
NoJIb30BaHHA APYTrUX CHMBOJIOB B G1aHK OoTBETOB No 1.

Moaynb «Anrebpa»

. 3,6-2,2
Hakinvre 3HayeHHe BRIpaXeHHI ———— .

OrTser:

Ha xoopauHaTHO# npsAMOHA OTMEUYEHO YHCIIO a.
a

551 6
W3 cneayromux yrBepxaeHHi BbIOEpUTE BEPHOE.

\}

1)2-a<0 3)a+3<0 2) |a-2>0 4) 4+2a>0

Orser:
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(3v5) |

3. Haiinure 3HaueHue BbIpaXKEHHA
5 2 25
1) = 2) 1= 3) 1 4) —
) 9 ) 3 ) ) 3

Ortser:
4.  Haiinure xopau ypassenust 7 —3(2 —x) = 5x - 2.

Ecnu xopHell HECKOJIbKO, B OTBETE YKaOXKHUTE OOJIBLIHIA KOPECHb.

OTtBeT:
5. VYcraHoBHTE COOTBETCTBHE MEXIy rpadpukaMu QyHKIMH H

¢$hopMyIaMH, KOTOpBIE MX 3a/1alO0T.

TPA®UKA ®YHKLMN
A) b)
Yl / \ 71
1 1
. 0 -
anl X X
/ A\
B)
71
1

Ry
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dOPMYVIJIbI
Dy=2+1 2 y=2 3 y=- 4 y=u-

A b B

OTBeT:

6. ApudmerHueckas NpOrpeccHs 3ajgaHa CBOMM IIE€PBBIM 4Jje-
HOM a; = —3 u pa3HoCThIO d = 3. Hailinute aBeHaauaThii 4ieH
3TOH NMPOrpecCHUH.

OrtBer:
7. Haiinure BTOpO# ABY4YnE€H B pa3ziOXKEHHH Ha MHOXKHTEIH
KBaJIpaTHOTO TPEeXWIeHa!
2 1
2x" -x-1=2{ x+—=|(..)-
2
B oTBeT 3anMuiMTe 3HaUYCHHE MOJYYEHHOrO BHIPAKECHHSA MPH
x=1 ’
Orser:
8. Pewmte HepaBeHcTBO —2x — 1 > 0.
B oTBeTe yKaxkuTe HOMEp MPaBHILHOIO BapHaHTa.
Dx>-05 2)x<-2
2)x<-0,5 Hx>-2
Ortger:
Moayns «FeomerTpus» J
9. Octpeiii yron npAMOYTOIBHOTO TpEYrojibHUKa B 4 pa3a

86

00JIbllIe ZPYroro OCTPOro yria 3Toro TpeyronsHuka. Haiau-
T€ MEHBLIMH Yroia 3Toro TpeyroibHuka. OTBeT JaiiTe B rpa-
Jycax.

OTBeT:




10.

11.

12.

13.

Haiigure cropory AD yersipexyronbauka ABCD, ecnn AB = 3,
BC =4, CD =5 u n3BecTHO, YTO B 4eThIpeXyronbHHK ABCD
MOXHO BIIHCATb OKPY’KHOCTb.

OtBeT:

Halinure ruioiaas TpeyroiabHHKa, H300paKEHHOrO Ha PHCYHKE.
B

OrtsBerT:

Haiigure mnomaap OATHYTONbHHKA, H300PaXEHHOr0 Ha
KJeT4aToi Oymare ¢ pasmepoM kieTku 1 cMx 1 cM (cM. puc.).
OrtBeT faliTe B KBaJApPaTHBIX CAHTHMETpax.

< N

N

~A.

OTtBerT:

YKa)KHTE HOMEPA BEPHBIX YTBEP)KACHHI:

1) CymMma yriioB npsMOYTOJBHOTO TPEYTOJbHHKA paBHa 90°.
2) IInomanp napaniesorpaMma paBHa TNPOH3BEICHHIO €ro
OCHOBaHMs Ha BBICOTY, OITYLICHHYIO Ha 3TO OCHOBAHHE.
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3) CyMMa JBYX CTOPOH TPEYroJbHHKA MEHbIIE TPEThEH CTO-
POHBL.

4) BrniucaHHpli yron paBeH MOJOBHHE IEHTPaibHOIO, OMM-
palolierocs Ha Ty xe Ayry.

5) Inomaap Tpaneuuy paBHa NOJYCYMME €€ OCHOBaHHH.

Homepa 3anuuiute B nopsjake Bo3pacTaHus Oe3 npobenos,

3alAThIX U APYTHX JONOJIHHUTCIbHBIX CHMBOJIOB.

OTtBeT:

Moaynb «<PeanbHas martemMmaruka»

14. B Tabnuue npuBeneH HopMaTHB no Gery Ha 300 MeTpoB s
ydammxcs 9 Kjiaccos.
Manpyuku JleBOYKH
OtMmeTKa «5» «4» «3» «5» «4» «3»
B
pemA 44 | 465 | 49 | 53 | 55 | 584
{cexyHabl)

Kakyto oTMETKY MOJy4YHT Majib4yHK, NpoOekKaBIIHH 3Ty AHC-

TaHLHIO 32 47,4 ceKyHIbI?

15.

88

1) Ot™eTka «5» 3) Ormertka «3»
2) Omverxa «d» 4) HopmaruB He BBIIOIHEH
Ortser:

Ha pucyHKke )HMPHBIMM TOYKaMH MOKAa3aHO CYTOYHOE KOJMue-
CTBO OCaZIKOB, BhIanaBiMx B Mockse ¢ 5 no 18 mapra 2016 ro-
na. Ilo TOPH30HTAJIM YKa3bIBalOTCA 4YHCIa MECALA, IO BEPTH-
KaJIi — KOJIMYECTBO OCAJIKOB, BHINIABHIIHX B COOTBETCTBYIOLIMH
A€Hb B MHUIHMerpax. Ui HarIAIHOCTH KMpPHBIE TOYKM Ha
PUCYHKE COEAMHEHBI JIMHUEH. OnpelenuTe o pHCYHKY, KaKo-
ro 4McJjia BIE€pBbIE BHINAN0 3 MHILTHMETPA OCaIKOB.



N/
VAR
Y

56 78 9101112131415161718

CHN&DACJ!@QQJCD

OrBer:

16. Bunet B kuHO cTouT 250 p., a Ouner B Tearp Ha 20% nopoxe
6unera B kuHO. Ckosbko pyOuieit cTouT 6uner B Teatp?

OrtBeT:

17. Tlepwna neCTHHLBI YKpENJeHbI NMOCEPEIHHE BEPTHKAJIbHBLIM
cronboM. Haiinure BoicoTy A 3TOrO cronba, eciii HaMMEHb-
11asi BBICOTA NEPHJI OTHOCHTEJIBHO 3€MJIH paBHa 1,3 M, a Hau-
6onbwas — 3,3 M. OtBer jaiite B MeTpax.

1,3 MI

OTtBeT:

18. Ha kpyroso# auarpaMMe noka3aHO paclpeleleHHe Hacele-
Hus Poccuiickoil @enepaiyn rno BO3pacTHOMY COCTaBY.

0-15 ner

[] 16-34 rona

D 35-64 rona

B 65 ner u crapue
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OnpenennTe, NPOLEHTHAs HONA JIOAEH KakoH BO3PacTHOH

rpynisl npessiniaet 35%.

19.

20.

1) 015 ner 3) 3564 rona
2) 1634 rona 4) 65 ner u crapiue
Otger:

H3 knacca, B kotopoM yuatcs 12 MaJb4YMKOB H 8 HEBOYEK,
BBIOMpaIOT 1o XpebHI0 0fHOro AexypHoro. Haiiaute Bepo-
ATHOCTB TOTO, YTO JEXKYPHBIM OKa)KETCSl MAJIbYHK.

OTBer;

Cpensee apudpmMeTHIecKoe Tpex YHcen a, b U ¢ BBHIMUCISETCS

a+b+c

no ¢opmyne x =—~§——. Beruncnure cpennee apudmeru-
1 2

geckoe uucen 1,1; —; —.
33

Orser:

He 3a0ynpTe nepenectd Bce oTBeTH B O1aHK 0TBETOB Ne 1.

YACTbD 2

IIpn BeINONHEHHHU 3afanuil 21-26 Hcnoaw3yiite GJaHK OTBe-
ToB Ne 2. CHayana ykaxuTe HOMep 3aJaHHs, a 3aTeM 3aluIlu-
Te €ro pemieHde u oreer. [Inmure yerko U pazbopuyuso. OO-
pawiaeM Bale BHMMaHHe Ha TO, YTO 3allUCH B YEPHOBHUKE HE
OyZyT y4HTHIBATHECS NPH OLEHHBaHHH PabOTHI.

Moaynsb «<Anrebpa»

216™"
3 . 6" . 22!1—1 . 32n+l :

21. Coxkpartute apodb
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22.

23.

H3 ropona A B ropoa B, paccrosHue MexIay KOTOpPbIMH
400 kM, Bblexan aBToOyc. Uepes yac Bciea 3a HHM BhIEXall
JIETKOBOH aBTOMOOHJIb, CKOPOCTb KOTOporo Ha 20 km/4
6onbiue, yueM ckopocTs aBTOOyca. B ropon B oHu Bhexanu
onHoBpemeHHo. Hakinure ckopocTs aBToOYCa.

Toctpoiite rpaduk dpynkunn y =|x—4|+7 u onpenenure,
NpY KaKHX 3HAYEHHUSX p TpSIMast y = p UMeeT C rpadukoM
POBHO OJiHY OOILYIO TOUKY.

Mopaynb «feomMmeTpusa» |

24,

25S.

26.

B tpeyronsuuke ABC AL — Ouccextpuca. ZBAL =14°,
«C=70°. Halinute «B. OTBET NaiTe B rpanycax.

B tpeyronsauke ABC nposeneHbl Meauansl AK u BM, niepe-
cekaronyecs B Touke O. JIOKOKHTE, YTO ILIOIAAH TPEYTOlib-
HHKOB MOK u AOB oTHOCATCS KaK 1 : 4.

B tpeyronsauke ABC cropossl paBHbl 2, 3 v 4. Haiiaure pa-
JHYC OKPYKHOCTH, OTTHCAHHOH OKOJIO TPEYrOJbHHKA.
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BAPUAHT 2
YACTbH 1

e Jlna 3a1aHMH C BHIOOPOM OTBETAa M3 YETHIPEX MPEATOKEH-

| HBIX BapHaHTOB BHIOEpUTE OJWH BepHbii. B OnaHke orBeroB

Ne 1 nocraBeTe 3HaK «x» B KJIETOYKY, HOMEpP KOTOpOil COOT-
BETCTBYET HOMepy BbiOpaHHOro Bamu oTBera.

e EciM BapuaHTHI OTBETa K 33JaHHIO HE IIPHUBOJATCS, TO MOJY-
YEHHBIH pe3y/NbTaT CHa4yajla BIMIIMTE B TEKCT paboThl, a 3aTeM
nepeHecure B 61aHK oTBETOB Ne | cIipaBa OT HOMEpa COOTBETCT-
BYIOIIETO 3allaHKsA, HAYMHAA C MEpBOH KieToukH. Kaxmyro -
PY, 3HAK MHHYC W 3alIATyI0 [TMIUNTE B OTAEIBHON KIETOUKE B CO-
OTBEICTBHH C MpPHUBEACHHBIMH B OnaHke oOpasuamu. Enumuimi
H3MEPEHHH yKa3bIBaTh HE HYXHO. ECiM OTBETOM SBIAIOTCH He-
CKOJIbKO YHMCeJI, 3alTHIIMTE X B JTIOOOM MOPAJIKE B OJIAHK OTBETOB
Ne 1, paznesnuB Touko# ¢ 3anaToi, Hanpumep: 3; —10.

e Eciou B oTBeTe npHBeaeHa tabiaMua, TO MEpPEHECHTE 3alH-
caHHy10 Bamu nocnenoBarensHocTh 1Hpp 6e3 npobesoB U Ke-
[10JIb30BaHHUA IPYTHX CHMBOJIOB B O1aHK oTBeTOB Ne 1.

Moaynb «<AnreGpa»

3aHHHIHTe B OTBETC HOMEpa BEPHBLIX PAaBCHCTB!
y2:2-1 3 2 _yp
575 1-07
y Lyl 1 4) ~4-14=(-9)-2
27274

Homepa 3anuiiurte B nopsake Bo3pacTaHus 6e3 mpobesios,
3aMATHIX U IPYTHX JOTOJHUTENbHBIX CHMBOJIOB.

OtBerT:

O uMcnax m, n, p 1 q U3BECTHO, YTO g > n, n = p, m< p.
CpaBHHTE YHCNa g H m.
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D g>m 3) g=m
2)g<m 4) CpaBHHUTH HEBOBMOXKHO
Orser:

YpocTHTe BBIpAKEHHE —— =

%
1) V14 2) 1 3) 0 4 7

OTtBerT:

NIV
21

Haiinute KopHH ypaBHeHHs x° +3x = 4.

Ecnu kopHEH HECKONBKO, B OTBETE YKaXKUTE OOJBIIHH KO-
PEHb.

OTBer:

Ha onHoM u3 pHCyHKOB u300paxkeHa runepbona. Ykaxure
HOMeEp 3TOr0 PUCYHKA.

Yy 4 2. by

ot
(=}
A\

RY

o

[

RY
P

OTtBeT:
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1

6. IlociaemoBaTenbHOCTH 3aJaHa YCIOBHAMH by = 3; b, oy +1.
Haiigute bs.

Orgert:

7. Ynpocture Beipaxenne a° —(a+1)’ +3a*> u Haitmute ero
3Ha4YeHHE NpH g = —%, B oTBeT 3anMILKTE NOJYy4EHHOE Bbi-
paxKeHHe.

Orser:

8. Peuunre HepaBeHcTBO 2(x —1)(x +2)<0.

B orBere ykakuTe KOJIMYECTBO LEJBIX PEHICHHH JaHHOTO
HEpaBEeHCTBA.
Orser:

Mopayns «FeomeTpus»

9. Haiigure yron C, ecnu Touka O — ueHTp OKpyxHocTH. OTBeT
JanTe B rpagycax.

Orsert:

10. B tpeyronshuke ABC yron C paBeH 90°, AB = J2 4C, BC=6.
Haiinure Beicory CH. B oTBeT 3anuiiiTe, 4yeMy paBHO Ja2cH.
Orser:

11. Haiigure mwiomaas TPEYroJibHHKA, JBE CTOPOHBI KOTOPOTO
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paBHsl 11 u 14, a yron Mexay HUMH paBeH 150°.
OrserT:




12. Haiigwre Tanrenc yrina AOB.

OrtBeT:

13. Vkaxure HOMEpa BepHbIX YTBEP)KICHHUH.

1) CxanapHoe NpoM3BENEHHE BEKTOPOB PABHO MPOU3BEnE-
HHUIO HX JUIHH Ha KOCUHYC YTJIa MEXITy HUMH.

2) JInuHa cyMMbl IByX BEKTOPOB paBHa CYMMeE HX JUIHH.

3) CymMMa BHYTPEHHHX HAKpECT JISKAIUHX YTTIOB MpH nepece-
YEHWH ABYX MapajuleNbHbIX NPAMBIX ceKylier paBHa 180°.

4) JlnnHa OKpY)KHOCTH paBHa €€ YIBOCHHOMY paIuyCy.

5) Ilnomanps NpAMOYTOJIBHHKA PaBHA €r0O MEPUMETDY.

Homepa 3anuiunrte B mopsake Bo3pacTtanus 0e3 npodenos,

3aMAThIX U APYTHX JAOMOJHHTEIBHBIX CHMBOJIOB.,
OrTBeT:

Moayns «Peansnan mateMaTuka» 1

14. B tabnMue npHBeAEH HOPMATHB IO NPBDKKAM B JUIHHY C MeC-
Ta 14 y4aluMXxcs 9 Kiaaccos.

Manpunku JeBouku
OrMeTKa «5» «» 3» «5» «“» «3»
Hnuiia 230 | 210 | 190 | 180 | 160 | 140
(caHTHMETPBI)

Kakyto oTMeTKy nmony4uT aqeBoyka, NpeirHyBinas Ha 182 cau-
THMeTpa?

1) OtMetka «5» 3) Ormertka «3»
2) Onverxa «4» 4) HopmaruB He BbIIOIHEH
Ortser:
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15. Ha rpa¢uke nokazaHo M3MEHEHHE TEMIIEPATYPHI BO3/IyXa B TeUeC-
HHe cyTok. Kakas temnieparypa Obuia B mojjaeHs? OTBET naiiTe B
rpagycax Llenbcus.

T, 'C4
5
4
3
2 N
1 ™
_% 2 4/6 8 101214161820\22 24 |t, u
-2
-3
-4
Orser:

16. B ropome N 140 000 xureneir. Cpean Hux 18% nereit u
noapoctkoB (mianuie 18 net). Cpenu B3pocnsix 40% xoauiu
Ha BBIOOPH! M3pa ropoza N. CKONBKO YeNOBEK XOAWIH Ha
BBIOOpBI M3pa?

Orser:

17. 'V xoneca 36 cnuu. Haliaure BennumHy yriia (B rpaaycax),
KOTOpbIi1 00pa3yloT JBe COCeHHE CITHIIbI.

Otser:

18. Ha kpyroBoit auarpamme npeactabieHsl pe3ynbtatel O3 no
MaTeMaTHKe B 9-x Kkiaccax.

OrmeTka «2»
OrMeTKa «3»
OrmeTka «4»
OrMeTka «d»
Kakoe u3 yrBepxaeHuit BepHo, ecnu paboty nucanu 136 ne-
BATHKJIACCHHKOB?
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1) Ot™MeTky «2» monyynmna NPHUMEPHO ONHA JBCHAUATAs
4acTh y4alIHXCH.

2) OtMeTky «5» nonyuunu 6osee 40 ydanxcs.

3) OtMeTkH «4» U «5» nony4unu MeHee 60 yqaimuxcs.

4) bonee NONOBHHBI YYAMIMXCS MOMYUYHIH OTMETKY «4».

OrgerT:

19. B ynuyHOM ¢oHape Tpu namnsl. BeposTHocTh neperopanus
naMIiel B TeyeHue roja pasHa 0,8. Haijqure BepodaTHOCTE TO-
ro, YTO B T€YEHHE rofia XoTa Obl OJJHA J1aMIIa HE IEPETrOPHUT.

OrTBer:

20. YtoOBl HAHTH IUIOTHOCTH BELIECTBA, NOJIB3YIOTCS QopMyoi
m “

p= 7 rae m — Macca BeulectBa, V — ero oonem. Haiinure

IUIOTHOCTh BELIECTBA MAacCcOd 4 Kr, 3aHMMAIoLIero oonem

. KT
1600 cm>. OtBer naite B — .
M

OrtBer:

He 3a0yanTe nepeHecTH Bce oTBETHI B Oj1aHK 0TBETOB No 1.

YACTDb 2

Ilpu BBIMONHEHHH 3amaHui 21-26 Hcnosns3yiTe OlaHK OTBe-
ToB Ne 2. CHayana ykakute HOMep 3a/iaHHs, a 3aTeM 3alHUIlH-
Te €ro peuieHHe U oTeeT. [IMuKTe YeTko M pasdopuuBo. O6-
pamaemM Baule BHMMaHME Ha TO, YTO 3allHCH B YEPHOBHKE HE
OyayT yUHUTBIBATECA MPH OLEHUBAHHH PabOTHL.

Mogaynsb «<Anre6pa»

. x*+ xy=7
21. Pewmnre cucteMy ypaBHeHHIH .
(x+y) =-8
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22.

23.

JIBoe pabGouKMXx MOTYT BHINOJHHTB BCiO paGoTy 3a 2 yaca 40 Mu-
HYT. 3a CKOJIbKO YacOB BBHHIOJHHT BCIO paboTy BTOpoi pabouHi,
€CJTH M3BECTHO, YTO OH paboTaeT BIaBoe OpicTpee nepBoro?

Toctpoiite rpadux dyHkunn y =|3x - 5|+|4x —7| u ompe-
JenuTe, MPH KaKUX 3HAYCHHUSAX p TpsMas y = p HMEET C Ipa-
(bHKOM POBHO OJHY OOINYIO TOUKY.

Moaynb «FeomeTpus»

24.

25,

26.

98

Yemy paBeH MeHBIUHMH Yron paBHOOECIPEHHOH TpamneuuH, ec-
JM pa3HOCTh €€ NPOTHUBOJIEXKAUIMX YIIIOB paBHa 44°? Oter
JaiTe B rpagycax.

Han npaBuibHBIA MecTHYTOIBHHK ABCDEF. JlokaxuTte, 41O
TpeyroabHUkH ABC u DEF paBHEL

B tpeyronsauke ABC cropoHs paBHbl 3, 7 u 8. Haliaure pa-
IHYC OKPY>KHOCTH, BIIUCAHHOH B TPEYTOJIbLHHUK.



BAPHUAHT 3
YACTb 1

e Jlna 3amanmii ¢ BEIOOPOM OTBETa M3 YETHIPEX IMPEUIONKEH-
HBIX BapHaHTOB BbIOEpHTE OOHH BEpHBIH. B OiaHKke OTBETOB
Ne 1 nocraBeTe 3HaK «x» B KJIETOYKY, HOMEP KOTOpOH COOT-

| BeTcTBYeT HOMepy BrIOpaHHOTO BaMH OTBeTa.

e EciM BapHaHTBHI OTBETA K 3a[aHHUIO HE NPHBOJATCS, TO IOIY-
YEeHHBIH pe3y/bTaT CHavYajaa BIMILMTE B TeKCT paboThl, a 3aTeM
nepeHecuTe B OnaHk oTBeTOB No 1 cripaBa OT HOMepa COOTBETCT-
BYIOLLETO 3a]aHHs, HaUHHad C NepBOH KieToukH. Kaxknyro mud-
PY, 3HaK MHUHYC H 3alIATYIO [THLIUTE B OTAEIbHOH KIETOUYKE B CO-
OTBETCTBHH C MpHBEICHHBIMHU B OnaHke oOpasuaMH. EauHuib!
H3MEPEHUH yKa3bBaTh HE HYXKHO. Ecnmu oTBETOM SIBISIOTCS He-
CKOJIbKO YHCeJl, 3aITHILMTE HX B JII0OOM NopAake B 61aHK OTBETOB
Ne 1, pa3zpermusB Touko# ¢ 3ansaroit, HanpuMep: 3; —10.

e Ecnu B oTBeTe npHBeleHa Tabauia, TO NEPEHECHTE 3alH-
caHHylo Bamu nocnenoBarensHocTs 1iH$p 63 npodenos U Hc-
[OJIB30BAHUsA APYTHX CUMBOJIOB B O11aHK 0TBeTOB Ne 1.

Moaynb «<Anrebpa»

Kakomy u3 BBIpaXEHHH paBHO NPOM3BEICHHE
0,3-0,03-0,003 ?

1) 3-10°  2) 2,7-10°  3) 3-10° 4) 9-107°
OrtserT:

Ha xoopaunarHO# npsamoi u3obpaxkeHsl uncia b u c. Kakoe
U3 CIEAYIOIUX HEPABEHCTB HEBEPHO?

—
b c
c b

b ¢
Db<c 2) -b>— 3) —<— 4) —>—
) ) ) 15 15 ) A |

OTBeT:
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121°-121°8

3. Broiaucaure o
121

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

OrTser:

4. Haiinute KOpHH ypaBHeHH x° +x = 0.
Ecnu kopHe# HECKOIBKO, B OTBETE YKaXKHTE OOIBIIMH KOPEHb.

Ortser:

5. Ha omHOM wu3 pHCyHKOB H300paxkeH rpadMk (yHKIHH
¥ =~—x +1. YKaxuTe HOMEP 3TOro pHCYHKa.

1. Ya 2. y A
I~
1
I N 1 R
of T x —1] ol x
3. 177 ) 4, ya
B 1
] o 0 x|
T N /1_1
0 1 X | |
1 |
Ortger:

6. [lana apudmernueckas nporpeccus 124; 100; 76... Hainure
NEPBBIH OTPULIATENIbHBIN WIEH 3TOH NPOrPECCHH.

Ortser:
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a-b

7. Haiiaute 3Ha4eHHE BHIpAXEHHA :(a-b) nppua==6
U b =3. B oTBeT 3anmMLIMTE MOTY4YEHHOE YHCIIO.
Otser:
8.  Petuure HepaBeHCTBO 2(1 —x) — 4(5 — 2x) >3 - 11(1 —x).
B oTBeTe ykaxkute HoMep NpaBWILHOTO BapHaHTa,
)x<=2 2)x<2 3Nx>-2 4)x <-0,5
OrtBerT:
l Moayns «<FeomeTpus»
9. Haiigure yron C TpeyronbHuka. OTBET AaiiTe B rpagycax.
c
6 j i 8
A 10 B
Orser:
10. B Ttpeyronsuuke ABC yron C paseH 90°, CH — BbICOTa,
AH =4, CH = 3. Haiinute BC.
Orser:
11. Ha#aure muomans paBHOCTOPOHHETO TPEYTOJIBHHKA CO CTO-
POHOM 3.
OrBer:
12. Ha xnervaroii Oymare ¢ kierkamu pasmepoM 1 cM x 1 cMm

n300paxeH poMO (cM. puc.). Haiinute ero miomans B kBasi-
PaTHBIX CAHTHMETPAXx.

Lov | N
o N
N A
~N -

OrTBerT:
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13.

VYKaXkUTe HOMEpa BEPHBIX YTBEP)KICHUH,

1) duaroHanu Tpaneuuy nepecekaroTcs Mo NPSMbIM YIJIOM.

2) B m060# 4eTBIpEXYTOIBHUK MOXHO BIIHCATh OKPYXXHOCTD.

3) LieHTp OKpY>XHOCTH, ONHCAaHHOH OKOJIO TPEYTOJIbHHKA,
HaxOAUTCS B TOYKE NEPECEUEHHS €TI0 BBICOT.

4) MeauaHa — 3TO OTpPE30K, COEAMHSIOIIMH BEPIIMHY Tpe-
YIrOJIbHHKA C CEpEAMHON MTPOTHUBOJIEXKAILEH CTOPOHBI.

5) AuaroHanu poMba paBHBI.

Homepa 3anummre B mopsake Bo3pacTtaHus 6e3 mpoOesnos,

3aIAThIX U APYTHX OOMNOJHHTCIIBHBIX CHMBOJIOB.

OrtBer:

Moaynb «PeanbHas maTemaTuka»

14. B taGnuue npuBeseH HOPMATHB MO MPbHDKKaM B JUTHHY C Mec-

Ta JUIs y4amuxcs 9 Kiaccos.

Manpyuku JleBoukHu

Ot1MeTKa WS» | «d» | Gy | «S» | «d» | 3»
Aawia 240 | 220 | 200 | 200 | 180 | 150
(caHTHMETPBI)

Kakyio OTMETKy NOJyYdT MajbuMK, NpBITHYBIIMH Ha 233
caHTtuMerpa?

1) OT™meTka «5» 3) OrMmetka «3»

2) Ormerka «4» 4) HopmaruB He BBINOJHEH

Orser:
1S. Ha pucyHke moka3zaHO M3MEHECHHE TEMIIEpPaTypbl BO3[yXa Ha

102

TIPOTSDKEHHH TpeX CYTOK. 1o FopH30HTaNM yKa3bIBacTCs JaTa U
BpPEMSI CYTOK, 110 BEPTHKAIY — 3HAUECHHUE TEMIIEpaTyphl B rpaty-
cax Lenbcus. Onpenenure no pUCYHKY pasHHIY MEKIY Hau-
Oosiblel ¥ HAMMEHBILIEH TemriepaTypoi Bo3ayxa 17 Mad. OTteeT
Jaifre B rpamycax lenbcus.



16.

17.

18.

27 1t,°C
25
23
21
19 l‘ AN
17 y4 ,/

N
A

13

11
10

N\

0:00
6:00
2:00
18:00
0:00
6:00
12:00
18:00
0:00
6:00
2:00
18:00
0:00

16 mas 17 man 18 masn

OTBer:

Tect no marematuke cogepkuT 36 3agaHui, mpU4YeM 3a1aHUA
10 ajme6pe ¥ FeOMETPHH COIEPXKATCA B TECTE B OTHOIIEHHH 7 : 5.
CxobKo 3a/1aHHH N0 TEOMETPHH COAEPXKHT NaHHBIA TecT?

OrTBeT:

Kakoit HanMeHbIIHit yron (B rpagycax) oOpa3yloT MUHyTHas
Y 4acoBas CTpelkH 4acos B 16:00?

OrtsBer:

Ha kxpyroBoil AuarpamMme HpEICTaBICHO COAEpXKaHHE pa3-
JIMYHBIX NUTATEIbHBIX BEILECTB B HEKOTOPOM MPOIYKTE.

Oenkwu
D K HUPHI

yri€eBoabl

. npouyue

CO,[IEP)KHHHE KaKHX BEUICCTB B 3TOM MNPOAYKTEC HAXOAHTCH B

npeaenax ot 20% no 30%?

19.

1) 6enkoB 2) xupoB 3) yrneBonoB 4) mpouMx
Orser:

B maptiu 13 1000 komnbloTepoB okasanock 5 GpakoBaHHBIX.
KakoBa BEpOATHOCTb KYNHTb HCIIPaBHbIH KOMIBIOTEDP?

Ortser:
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20.

Urobbl mepeBeCTH 3HaYEHHUE TeMmIieparypsl nmo mkaie Llens-
cus B mkamy DapeHreiita, mnone3yTca (Gopmyon
F=18C+ 32, rne C — rpanycn Llenbcus, F— rpagycsl ®a-
penreiita. Kakas temneparypa no uikane Llenscus coorBer-

ctByeT 50° mo mkane PapenreiTa?
Orser:

He 3a6ynpTe nepeHecty Bce oTBeTH B G1aHK 0TBETOB Ne 1.

YACTD 2

ITpu BeIMOIHEHHMH 3amaHui 21-26 ucnonb3yiite GilaHK OTBe-
ToB Ne 2. CHayana ykakuTe HOMep 3a/laHHs, a 3aTeM 3aNHulLu-
T€ €ro peileHHe U otBer. [luimmre yerko u pazbopuuBo. O0-
pamaeM Baille BHMMaHHE Ha TO, YTO 3aMUCH B YEPHOBHKE HE

OyAyT yuHTHIBaThCS OPY OLIEHHBAHHH PAOOTHL

Moaynb «AnreGpa»

21.

22,

23.

xt+ y2 =5
w=2
JBoe pabouux MOryT BBINOTHUTE BClo paboty 3a 1 yac 20 mMu-

HYT. 3a CKOJIbKO 4acOB BBIITONHHT BClO paboTy BTOpoil paboumi,
€CJIM U3BECTHO, YTO OH paboTaeT BBoe ObICTpee NepBoro?

Pewnre cucremy ypaBHeHHi

IToctpoiite rpaduk ¢yHkUMH y = |2x - 5| + |2x + 8] +4

H ONpeNenTe, NPY KaKHX 3HAUCHHAX p [IpAMas y = p He HMe-
€T ¢ rpaHKOM OOIUHX TOUEK.

Moaynb «FeomeTpua» [

24,

25.

26.

104

Bo ckoMbKO pa3 paanyc OKpYKHOCTH, OIIECAHHOHN OKOJIO KBajpaTa,
Ooublile pampyca OKpY)>KHOCTH, BITACAHHOH B 3TOT JKE KBapat?
JlokaxuTe, 4TO BIIUCAHHBIHA YroJ, paBHbIH 45°, onupaercs Ha
IYTY, PAaBHYIO YETBEPTH OKPYKHOCTH.

B tpeyronsuuke ABC cTopoHsl paBHeI 2, 3 u 4. Haiinute pa-
JINYC OKPY>KHOCTH, BIIUCAHHOW B TPEYTOJIbHUK.



BAPUAHT 4
YACTb 1

e JIng 3amaHMi ¢ BEIOOPOM OTBETAa M3 YETHIPEX NpPEIOKEH-
HBIX BapHaHTOB BhIOepuTe OAMH BepHBIH. B Onake oTBETOB
Ne 1 mocraBbTe 3HAaK «Xx» B KJIETOUKY, HOMEpP KOTOPOH COOT-
BETCTBYET HOMEpPY BhiOpaHHOro Bamu oTsera.

e Ecnu BapuaHThl OTBETa K 33JaHHIO HE NPHBOJATCS, TO MOTY-
YEHHBIH pe3y/ibTaT CHayala BMUIIMTE B TEKCT paboThl, a 3aTeM
nepeHecuTe B GnaHk oTBeTOB Ne 1 cripaBa 0T HOMeEpa COOTBETCT-
BYIOLIETO 337aHUA, HaUMHAs C NepBoi KieToukH. Kaxayro uud-
PY, 3HAK MHHYC H 3alSTYyIO [THIIWTE B OTACBHOH KJIETOUKE B CO-
OTBETCTBUU C MpPUBEAECHHbIMH B OjaHke oOpasuamu. EnunHuip
H3MEPEHHH yKa3bIBaTh HE HYKHO. EC/IM OTBETOM SBJIAIOTCA He-
CKOJIBKO YHCEIl, 3aIIUILNTE WX B JIIOOOM HOpsLIKe B O1aHK OTBETOB
Ne 1, paspermB Touko# ¢ 3ansToit, Harpumep: 3; —10.

e Eciau B oTBeTe npHBeaeHa TabnauLa, TO MEPEHECHTE 3allH-
caHHyl0 Bamu nocnenoBarensHocTs 1dp 6€3 npobenos U uc-
MOJIb30BAHUA APYTHX CHMBOJIOB B O1aHK OTBETOB Ne 1.

L Mopayns «<Anrebpa»

1. Ka)lcnomy BBIPA’XKCHHIO MOCTABLTC B COOTBCTCTBHE €r0 3HA-

YCHHUC!
A 3-21 1) 05
3
B. 21:42 2) 1,25
B, 1.-1 3 2
2 4 3
OrTBer: A b B
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106

Kakoe U3 crnexyiomux HepaBeHCTB HE CIEAYET H3 HEPaBEHCT-
Ba 2x — 4y <327
1) 2x—-4y-3z<0 3) x-2y<1,5z

2) 3z+4y>2x 4) §x>%y+3z

CpaBHUTE YHClla X H ), €CIH x=(3,7-10’1)-(2,1-10‘2),

y = 0,0078. B orBer 3anuiure Oonpmiee.
Orser:

Haiinure KopHH ypasHenus (2x —1)* =3x> —4x+17.

Ecnu xopHel HECKOIBKO, B OTBETE YKaXXHTE OOJbILIHH KOPEHB.
Ortser:

Haiinure 3HaueHue k o rpaduky QyHKIHH, H300paOXKEHHOMY
HA PHUCYHKE.

[ V7]

1 1

| Al

13 2) % 3) 3 4) -%

Ortser:

Apudmerrueckas nporpeccus 3aaaHa ¢popMyioH a, =4 — 3n.
YeMy paBHa pa3HOCTB d 3TOH NPOrpPecCHH?

14 2)3 3) -3 4) -1

Otger:

1, -4

Hadinure 3Ha4eHUe BBIpAXXECHHUSA npd x =0,4.

x8

Orser:




Peinte HepaBeHCTBO 3x — x° > 0.

B oTBeTe yKakMTE KOJNHYECTBO LENBbIX PELIEHHH JaHHOTrO
HEPaBEHCTBA.
Ortser:

Moaynb «FeomeTpua»

10.

11.

12.

13.

Tpu yrna TpeyronsHuka oTHocsTcs Kak 2 : 11: 23. Haiinure
TYNoOH yron TpeyronbHuka. OTBET faiiTe B rpagycax.

Ortser:

Halinure pamudyc OKpYXKHOCTH, BIIMCAHHOH B IpaBHIIbHBIH
TPEYTOJIbHHK CO CTOPOHOH V3.
Orser:

Hailigure mowmans KpyroBoro CeKTopa, €Clid paauyc Kpyra
7
paBeH —=, a yron cekropa 144°.
Jn
Ortser:

Haiinute cunyc yrna AOB. B oTBeTe ykaxute 3Ha4€HHE CH-
HycCa, YMHO>XKEHHOE Ha 17V2 .
B

Q
b8

Ortser:

YKaxkuTe HOMepa BEPHBIX YTBEPKICHHH.

1) BnucanHelil yron, ONUpalOILMICA Ha AHAMETP OKPYXHO-
CTH, paBeH 90°.

2) narosany KBagpara NepeceKaloTcs Mo NpAMbBIM YTJIOM.

3) JlnvHa BeKTOpa paBHa KBaJpaTHOMY KOPHIO H3 CYMMbI €T0
KOOpIHUHAT. :
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4) I'unoteHy3a JJIMHHEE KaTeTa.

5) Ilono6GHbie TPEYTOIBHHKH PABHBI.

Homepa 3anmumMre B nopsake Bo3pacTaHus 6e3 mpobenos,
3anAThIX U APYTHX JOMOJHHTENBHBIX CHMBOIIOB.

OtBer:

Mopaynb «<PeanbHas mateMmarmuka»

l

14. B Tabnuile npuBeaeH HOPMATHB TIO TIPBDKKAM B JUTHHY C pa3-

Oera 118 y4aiuxcs 9 KJIaccos.

MasnbuukH

JleBouku

OtMeTKa

«5»

«»

3»

«5»

«4»

«3»

JUinHa (MeTpbi)

4,2

4,0

3,6

3,5

3,1

2,7

Kakyro 0TMETKY MOIY4HT MaJIbYHK, IPBITHYBILIHHA Ha 3 MeTpa
n 70 caHTumMeTpOB?

1) OTmeTka «5»
2) OrMmeTka «4»

OrsBer;

3) OTmeTtka «3»
4) HopmatuB He BBINOJHEH

15. Ha rpaguke nokazaHo U3MeHEHHE AaBJIEHUA B MapOBOH Typ-
6uHe nocie 3anycka. Ha ocu abcuucce oTkinaabBaeTcs BpeMs
B MMHYTax, Ha OCH OpJAMHAT — JaBjcHHE B atMochepax. On-
penenure no rpaduky, CKONBKO MHHYT JaBjie€HHE ObL1o
6osnbiue 3 atMocdep.

A asnenue napa,' aT™.

L A=)

OrTBer:
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16.

17.

18.

Oyrbonka ctout 220 p. Cxonbsko PyrO0noK MOoXHO Oyner
Kynuth Ha 1000 p. B mepHoA pacnpoaakH, Koraa CKHIKa Ha
¢ytbonku cocrarnser 20%°?

OrtBer:

Kako#t yron (B rpagycax) onucelBaeT MHHYTHas CTpeJIKa 3a
24 MUHYTHI?

OrTBerT:

Ha kpyroBoii anarpamme npezacrabieHsl pesyasratel OI'D no
MaTeMaTHKe B 9-X Kknaccax.

OTMeTKa «2»
OrMeTka «3»

OrMmeTka «4»

OrMmeTKka «5»
Kakoe Hu3 yTBepIcHHH HeBepHO, eciu paboTy nucanu

114 pneBaTHKIaCCHHKOB?

19.

20.

1) Bonee 50 yyaumxcs noxy4uaH OTMETKY «5».

2) Menee 10 yyaiuuxcs He CIaNH IK3aMeH.

3) Ormetkn «3», «4» u «5» nonyuyuin 6onee 90 yyamuxcs.
4) OT™eTKy «3» nosyynia IPUMEPHO YETBEPT YYallHXCA.
OrtseT:

Ha Hay4Hoil koHdepeHUMH OyayT BICTYNaTh 3 AOKJIaQ4HKa
u3 I'epmanuy, 2 u3 Poccun u 5 u3 Anonnu. Halinure Bepost-
HOCTh TOTO, YTO IOCJIEAHHM OYAET BBICTYNATh JOKJIAAYHK U3
Poccum, ecnu nopaaok BLICTYIUIEHHS ONpeEAenseTcs KpebueM.

OrBer:

. mv*
@opMyJla KUHETHYECKOH dHEpruHd Tena E =

. Hatinute

- - l(l"'M2
CKOPOCTB Tella ¢ KMHETH4eCKOH dHeprued 80———, ecin
c

macca 9Toro Teia pasHa 10 kr. OTBeT 1aiTe B KM/,
Ortser:
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He 3abynpTe nepenecty Bce oTBETH B 611aHK OTBETOB Ne 1.

YACTbD 2

[Ipu BeIMonHeHnu 3amanuid 21-26 ucnosb3yiite OJaHK OTBE-
ToB Ne 2. CHauana yKaKuTe HOMEp 3aJaHHs, a 3aTeM 3alHIIH-
TE ero peieHue u oreeT. [Iuiuure yerko u pasdopuuso. O6-
pamaeM Baiie BHHMaHHME Ha TO, YTO 3aMMCH B YEPHOBHKE HE

OydyT YUHTHIBATHCA MPH OLICHHBAHHH PabOTHI.

Mopayns «<Anrebpa»

21.

22,

23.

2
x —4x+3<

4 6
X —X

Peunrte HepaBeHCTBO 0.

JlBoe paboyHx MOryr BBHINOJHHTH BCiO paboTy 3a 1 uac
12 MuHyT. 3a CKOJBKO YacOB BHIMOJHHT BCKO paboTy nepBblii
pabouuii, ecIM U3BECTHO, YTO OH paboTaeTr B MOJTOpa pasa
MEJIEHHEE BTOpOro?

1

—npux < -1
Iloctpoiite rpadux ¢yHKUHH y=<X

|x21—2 npH x > —1

Y ONpeAesINTe, PH KaKUX 3HAUCHUSAX p NPAMast y = p HMEET C
rpagMKOM POBHO OJHY OOLIYIO TOUYKY.

Moayns «F'eomeTpua»

24,

25.

26.
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Tpaneuus BromcaHa B OKPY)XKHOCTh, €€ OOKOBass CTOPOHA paB-
Ha 3, a ocHoBaHus — 4 ¥ 7. Haitnure ee miomank.

JlaH npaBHIIBHBIA 1IECTHYTONBHUK ABCDEF. JloKaXHTe, 4TO
yroa ACD npsMoii.

B npaBwisHOM mectuyronsauke ABCDEF co cropoHoH 1 Haii-
JIATE PaaiyC OKPYXHOCTH, BIMCAHHOH B TpeyroabHUK ABC.



BAPHUAHT 5
YACTh 1

e Jins 3apaHuii ¢ BEIOOpOM OTBETa U3 YETHIpEX INPEIOKEH-
HBIX BapHaHTOB BhiOepuTe OOMH BepHbIH. B 6naHke oTBETOB
Ne 1 mocraBeTe 3HaK «x» B KJIETOYKY, HOMEP KOTOPOH COOT-
BETCTBYET HOMEPY BEIOpaHHOro Bamu oTBera.

o Ecyu BapuaHTHl OTBETa K 33JaHUIO HE MPHBOJATCS, TO MOMTY-
YCHHBIH pe3ylbTaT CHa4alia BIHILIMTE B TEKCT paboThl, a 3aTeM
nepeHecHTe B 6aHk oTBeToB Ne 1 cripaBa OT HOMEpa COOTBETCT-
BYIOLUETO 3aJaHUs, HAYMHaA C MepBoi KieToukH. Kaxayro umd-
Py, 3HaK MUHYC M 3aIITyIO TIHIIHTE B OTJEIbHOH KJIETOYKE B CO-
OTBETCTBHH C IpPHBEIECHHbIMH B OnaHke oOpasuamu. Enumuip
H3MEPEHHH yKa3biBaTh HE HYXHO. EciM OTBETOM SBIIOTCS He-
CKOJIBKO YHCEJI, 3aIHIUMTE UX B I0OOM ropsake B 6J1aHK OTBETOB
Ne 1, pasnenuB To4KO# ¢ 3amsToH, Hanpumep: 3; —10.

o Ecnu B orBere mpuBeneHa Ttabiauua, TO MEPEHECHTE 3allH-
caHHy10 Bamu nocnenoBarenpHoCTb 1Mp 6€3 npobesnoB H UC-
NOJIb30BaHUsA IPYTHX CUMBOJIOB B OJ1aHK OTBETOB Ne 1.

Moayns «<Anrebpa»

VKaxKuTe, Kakoe U3 CIeTyIOMUX YUCIOBBIX BRIPAKECHHH HMe-
eT HauOoJbliiee 3HaYeHHE:

)22 %:10*’ 38 4 (-3):(-%-0,1)

OTBeT:

O umKcnax p ¥ g U3BECTHO, 4TO p < q. Cpenu IPHBEAECHHBIX
HHXXE HEPABEHCTB BbIOEPHTE BEPHBIE:

Dp-—g<42 2) g—-p<0 3) g-p>—4
)1u2 3) 1u3
2)1,2u3 4) 2u3l

OrTBeT:
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112

Hatigure 3HaueHHE BhIpaXKEHUS (3,5 1072 ) . (2 . 10“3) .

1) 0,0007 3) 0,000007
2) 0,00007 4) 700 000
OtBeT:

x-1 I-x

3
Eciu kopHe#H HECKOIBKO, B OTBETE YKAKHTE OONBIIHI KOPEHb.

Orger:

Haiinute kopHH ypaBHEHHUA

I'paduk xakod U3 NMpHBEIEHHBIX HWKE QYHKIHH H300pakeH
Ha pUcyHke?

ya

_ﬁA
o 2 x
-1
1) y=x"—2x 3) y=2x—x"
2) y=x*+2x 4) y=x"+2

IMocnenoBatenbHOCTL 331aHa GopMyaoH ¢, = n’ + 2n. Kakoe
M3 YKa3aHHBIX YHCEJl ABJAETCA YWICHOM 3TOH MOCI/IEN0BATE b~
HocTH?

11 2)2 3)3 4) 4

Orser:

2
—5x ¥ HaWOHWTE ero 3HaveHue

YnpocTure BblpaKEHHE 1
x—

1 .
InpH X = 5 B oTBeT 3anmHIINTE HAHICHHOE 3HAUCHHE,

OrserT:




Pemnre HepaBeHCTBO 12x — 13 2 7 —4x.
B oTBere ykaxkuTe HOMEp MPaBHJIBHOrO BapHaHTA.

Dx>1 2)x2§ 3)x$% 4)x>08
Orser:

Mopayns «FeomeTpus»

10.

11.

12.

13.

Vron A napamnenorpaMma B 4 pa3za Gosbiue yria D. Haiiaure
yroa C. OTBeT naiite B rpagycax.

A B

OrTBer:

B TtpeyronsHuke ABC yron C paBen 90°, AB = 15,
sin A = 0,6. Haiimute AC.

OrTBerT:

B npsAMOYrojgbHOM TpeYroibHHKE OJHH M3 KaTETOB paBeH

3 , @ YroJ, Jiexaliui HanpoTHB Hero, paBeH 30°. Halinure
IUIOIIA/Ib TPEYTOJbHHKA.

OtBeT:
Haiinute cunyc yrina AOB, u300pak€HHOr0 Ha PHCYHKE.
A
B
’//
(0] A

OrtBerT:

YKaXUTE HOMEpa BePHBIX YTBEPXIEHHH.

1) CyMMa yrioB mecTuyroibHHKa paBHa 360°.
2) JuaroHann poM0a paBHbI.
3) JlMaroHan# npsiMOYroJibHHKA PaBHbI.
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4) ITnomans KBaapaTa paBHa KBapaTy €r0 CTOPOHBI.

5) Bce yribl MPaBHIbHOTO NATHYTONBHHKA paBHBI 112°.

Homepa 3anuuuTe B nopsake BospactaHus 6e3 mpobesos,
3aMATHIX H JIPYTHX AOMOTHHTEIBHBIX CHMBOJIOB.

Ortser:

L Mopaynb «<PeanbHas MaTemartukar»

14. B Tabnuue npuBeaeH HopmatuB no 6ery Ha 800 MeTpoB s
yJamuxcsa 9 wiaccos.

Masbunku JleBouku
OrmeTka «5» «4» 3» «5» «“4» 3»
Bpems 2 MuH. |2 MHH. |2 MHH. 3 MuH 3 MHH. |3 MHH.
(cexynnpl) |24 cek. |38 cek. |56 cex. 20 cex. |40 cek.

Kakyio OTMETKY MONYy4YHT MajbuHK, NPOOEKABLIHHA 3Ty AUC-
TaHIIMIO 32 2 MHHYTH U 37 cexyHna?

1) OtmeTka «5» 3) OrMetka «3»
2) Ommertxa «4» 4) HopmarHB He BHIIOIHEH
Orser:

15. KameHn noaOpoCciM BEPTHKAIHHO BBEPX, H OH YNT Ha 3eMITIO.
Ha rpajuxe m3o0paxeHa 3aBHCHMOCTB BRICOTHI KAMHA HAJl 3€M-
Jei oT BpeMeHH nonera. CKOIbKO METPOB IposeTell KaMeHb 3a

nepssie 2 ¢?
h,
M
N
\
A
[
/ \
1
\l 1,
0 1 t, C
Ortser:
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16.

17.

18.

19.

20.

Abpuxoce! crost 150 p. 3a kujorpamm, a yepewns — 180 p.
3a kuitorpamm. Ha ckonbko npolieHTOB yepewHs Aopoxe ab-
PHKOCOB?

OrtBerT:

JBa nemexona, paccTaBUIMCh Ha TEPEKPECTKE, MOLIK 1O
B3aUMHO [MEPNCHIUKYIAPHBIM JOpOraM coO CKOPOCTBIO
4 kM1 U 3 kMU coorBercTBeHHO. Kakoe paccTrosHHe
(B kMOMeETpax) OyJeT MeX Iy HHMH 4epe3 45 MUHYT?

OrBer:

Ha xpyroBoii nuarpaMMe NpeACTaBlI€HO COJEPXAHUE pa3-
JIMYHBIX MUTATENbHBIX BELIECTB B HEKOTOPOM NMPOAYKTE.

Yri€Boabl

npoyue

CoaepsxaHie KakKHX BEHIECTB B 3TOM MpOIOyKTe MeHbie 10%7?

1) 6enkoB  2) xupoB 3) yrneBoaos 4) mpodMx
OrtgerT:

U3 cnoba (MATEMATHKA» cnydaitHeiM 06pa3oM BEIOHpa-
erca ogHa Oykea. HaiimuTe BeposTHOCTE TOro, YTo 3Ta OykBa
OKaXKeTCs IIacCHOM.

OrBer:

Hadinure m u3 pasenctBa £ = mgh, ecin g = 9,8, h = 4,
a E=50,96.

OrtseT:

He 3a0ynsTe nepeHecty Bce oTBeTH B 61aHK 0TBETOB Ne 1.
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YACTD 2

INpu BeimonHeHuw 3amaHui 21-26 Hcnonb3yiite OGJIaHK OTBe-
ToB Ne 2. CHayana ykaxuTe HOMEp 3aJjaHHsl, a 3aTEM 3alUIlIH-
Te ero peunieHde U orBer. IluimmMre yeTko u pazbopuuBo. O6-
paujaem Baile BHMMaHHME Ha TO, YTO 3alMCH B YEPHOBHMKE HE
OynyT yYUTHIBATHCH NMPH OLIEHUBAHUH PabOTHI.

L Moaynb «<Anrebpa»

21. Pemmre ypaBHenue x° — 4x* — Tx + 28 = 0.

22. JlnmHa M3ropoau BOKPYT CaJIOBOro y4acTka Ha 5 M GosblLie mu-
pHHBI H3ropoad. Haioure WMpHHY M3ropoay, €Cild IIolaab

CaJloBOTO y4acTka (MMEIOLIEro MpsMOYTrolibHYI0 GopMy) paBHa
204 M°.

23. [Ilocrpoiite rpadpux dyHkmm y =3 — |2x - SI U OIpeIeHTe,
TIPH KaKMX 3Ha4€HHAX p NpMast y = p UMEET C rpa)HKoM POBHO
JBe O0IIHE TOYKH.

Mopaynb «F'eomeTpus» J

24. Ogpun yron napasnienorpamMma Ha 30° 6onsiue apyroro. Haii-
JMTe MeHbLIMH yron mapawienorpamma. OTBeT naiTe B rpa-
Aycax.

25. ABCD — paBHoGenpeHHas Tpameuus ¢ OCHOBaHUAMH AD u
BC, nuaronanu kotopo# nepecekatorcs B Touke O. JlokaxH-
T€, 4TO TPEYroNbHUKH A0D n BOC nonoGHbI.

26. B tpeyronsnuke ABC cropoHs! paBHbl 5, 6 u 9. Hailigute pa-
JUYC OKPY>KHOCTH, OIIHCaHHOH OKOJIO TPEYTOIbHHUKA.
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BAPHUAHT 6
YACTb 1

Ne 1 mocraBbTe 3HAaK «x» B KIETOYKY, HOMEP KOTOPOH COOT-
BETCTBYET HOMeEpY BriOpaHHOro Bamu oTsera.

PY, 3HaK MHHYC H 3alIATyIO ITHIUMTE B OTAEIBHOMN KJIETOYKE B CO-

Ne 1, paznemB Toukoi ¢ 3ansToi, Hanpumep: 3; —10.

e Jlnsa 3agaHuit ¢ BRIOOPOM OTBETa M3 YETHIpEX NPEIIOMKEH-
HBIX BapHaHTOB BhIOepHTE OOWH BEpHbIH. B OnmaHke oTBETOB

e Ecnu BapuaHTHI OTBETA K 33aHHIO HE IIPHBOJATCH, TO IONY-
YeHHbIH pe3yJbTaT CHavyala BIMILHTE B TEKCT paboThl, a 3aTeM
nepeHecute B GaHk orBeToB Ne 1 cripaBa OT HOMEpa COOTBETCT-
BYIOLLETO 3a/1aHKs, HauMHas C TNepBo# kieToukH. Kaxmyio mid-

OTBETCTBHU C IPHUBEINCHHbIMH B OnaHke oOpa3uaMH. EQWHHILEI
H3MEpEHHH YKa3bIBaTh HE HyXHO. EcM OTBETOM ABISIOTCH He-
CKOJIBKO YHCEJ1, 3alULINTE HX B JI000M nopsake B 671aHK OTBETOB

o Ecnu B oTBere npuBeneHa TabiauLa, TO NEPEHECUTE 3alH-
canHyo Bamu nocnenoBarensHOCTh LMGp 6€3 npobenoB U HC-
[0J1b30BaHMs APYTHX CHMBOJIOB B Os1aHK OTBETOB Ne 1.

Moaynb «<Anrebpa»

5
KakoMy U3 1aHHBIX POMEXYTKOB NMPHUHAIIEXHT YHCIIO m ?

2) [0,4;0,5] 4) [0,6;0,7]
OrBeT:

OpHa U3 TOYeK, OTMEYEHHBIX Ha KOOPAUHATHON NMPAMOH, CO-

OTBETCTBYET YHCITY 24/3 . Kaxas 310 TOUKA?

B A D - C

2 3 4 5 6 1
1) A 2) B 3) C 4 D
Ortser:

f
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3. Kakoe u3 cliefyiOuHX BHIPOKEHHH paBHO 36 - 62" 7
1) 64n+2 2) 362n+2 3) 62n+3 4) 64n2 +4n+l
Orser:
4. Haiinure KOpHU YpaBHEHHSA X + % =3,
Ecnu xopHe# HecKOJIbKO, B OTBETE YKOKHUTE OOJIBILIHIA KOPEHB.
Orser:
5. VYcraHoBHMTE COOTBETCTBHE MeXIy rpapukamMu (QYHKUHH H
dopMynaMu, KOTOpBIE HX 3aJal0T.
I'PA®UKU OYHKIUN
A) b)
77} 7
L 1
0 . 0j -
1 x 1 x|
B)
77
1
o[ 1 %
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®OPMY/JIbI
)x=2 2) x=-2 3) y=1 4) y=-2

A b B

Ortser:

I'eoMeTpHyeckast mporpeccus 3aaHa CBOMM IIEPBBIM WIEHOM
1 . .
by = 256 u 3HameHaTeneM ¢ =E. Harigure neBATHIH 4neH

3TOH MPOrPECCHH.
Orser:
Haiiqute 3HaueHHE BHIPAKEHHS

Ja? —4a+4 +Ja? —10a + 25 npu a €[3; 4].
Otser:

Peninre HepaBeHCTBO 3x — 7 < 11.
)(0;6)  2)(6+0)  3)(0;-6) 4hx>6

B otBere ykaxkute HOMep MpaBUIBHOTO BAPHAHTA.
Ortaer:

Moaynb «F'eomeTpus»

10.

11.

OnuH yros pom6a B 2 paza MeHBLIE JPYroro yria 3Toro poM-
6a. Haiinure MeHbimit yron pom6a. OTBeT naiiTe B rpagycax.

OrtBer:

Hakiante cpenHIo THHHIO TPANELUH, €CIIH U3BECTHO, 4TO €€
OCHOBaHHs paBHbI 111 u 112,

OrTBer:

Haiinure niowaas TpeyroisHHKa, H300paKeHHOIO Ha PHCYHKE.

A 3 H 7 C
OrtBer:
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12. Haitaure kocunyc yria AOB, H300paXXeHHOIO Ha PUCYHKE.

/'

B

OTBeT:

13. VYxkaxkute HOMepa BepHbIX YTBEPKIACHHH:

1) CymMa yrnoB TpeyroJbHuka paBHa 180°.

2) BepTukanbHbIE yTIbl paBHBI.

3) CMexXHBIE YTIIBl PaBHBI.

4) Inomanp pomba paBHa MPOH3BEAEHHUIO €I0 1HArOHAJIEH.

5) [nowaap napasaenorpaMMa paBHa MOJIOBUHE MPOH3BeEJIE-

HMsl €70 OCHOBAaHHs Ha BBICOTY.

Howmepa 3anumure B nopsiake Bospactanusa 6e3 npoGeios,

3alATHIX M JPYTHX JAONOJHHTEIbHBIX CUMBOJIOB.

OrTger:

Moaynb «PeanbHas maremaruka»

14. B Tabnuue npuBeaeH HopMaTuB 1o Oery Ha 400 MeTpoB i
y4amuxcs 9 knaccos.

Manpuuku JleBouku
OtMeTKa «S» «4» «3» «S» «» «3»
Bpems 62 | 685 | 69 | 80 | 845 | 92,4
(cexyH1bI)

Kakyio OTMETKY MOJNyYyHT AEBOYKA, NpoOekaBillas 3Ty JUC-
TaHUHUIO 32 | MUHYTY U 25 cexyHa?

1) Ormetka «5» 3) OtMmetka «3»
2) OtMeTKa «4» 4) Hopmartus He BBINIOTHEH
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15.

16.

17.

Ha jmarpamme noka3aHa cpeJHEMecCSMHas TeMIepaTypa B
Canxr-TlerepOypre 3a Bce Mecsaup 2015 roza. Io ropusonTanu
YKa3bIBalOTCsl MECSLIbL, [0 BEPTHKAJIH — TEMIEpAaTypa B rpaay-
cax Lenbcus. Onpenesute no AMarpaMme, CKOJIbKo ObUIO Me-
CALIEB, KOrJa CpeAHEMEcsYHas TeMieparypa NpeBbllLaia
15 rpanycos Llenbcus.

24,0
20,0
16,0
12,0

8,0+
4,0
0,0 +
4,0
8,0
~12,0-

16,0

20,0

24,0

Ortser:

CTOHMMOCTD 3/IEKTPHYECKOro YaiHHKa nocie yueHkd Ha 20%
coctaBiia 4000 p. KakoBa Obl1a nepBoHayallpHas LieHa Yai-
Huka? OTBeT naiite B pyonsx.

Ortser:

Masbuuk npolies oT AoMa No HanpaeieHHIo Ha 3anaf 300 M.
3aTeM noBepHy Ha tor ¥ npoien 400 m. Ha xakom paccros-
HHUH (B METpax) OT J0OMa 0Ka3aJCs MaJIb4yuK?

OrTBer:
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18. Ha kpyroBoil nmarpaMMe NpeiCTAaBJIEHO COAEPIKAHHE pas-
JIMYHBIX MMUTATENbHBIX BEIIECTB B HEKOTOPOM MPOIYKTE.

Oenku
WK HPBI

yrieeoasl

npodune

Kakux BewmecTs B 3TOM IPOIYKTe COAEPXKHTCA O0JIbIlIe BCero?
1) GenkoB  2) xupoB 3) yraeBoaoB 4) mpoyHx

19. OnnoBpeMeHHO Opocator aBe MoHethl. Haiimute BeposT-
HOCTb TOIO, 4TO Ha 00€HX MOHETaX BhIMAJET OpeJl.

Ortser:

20. JInuHy OKpYXHOCTH / MOXHO BBIYHCIHTB MO (opMmyse
| =nD, rne D — nuametp oKpyXHOCTH (B MeTpax). [lonb3y-
AChb 3TOH PopMyOi, HaHANUTE THAMETP OKPY)KHOCTH, €CJIH €€
IUIHHA paBHa 126 M (cuuTath Tt = 3).

OTBeT:

He 3abynbre nepenect Bce OTBETH B OJ1aHK 0TBETOB Ne 1.

YACTH 2

[pu BeINONHEHHMHM 3amaHuWil 21-26 ucnoab3yiite GiaHK OTBe-
ToB Ne 2. CHayana yka)kMTe HOMep 3a/laHHs, a 3aTeM 3alnHuILH-
Te ero peuieHde U orBer. [IummTte yetko u paszbopunBo. OO-
pawaeM Baize BHMMaHHE Ha TO, YTO 3aNHUCH B YEPHOBHKE HE
6yayT y4HTBHIBaTbCA PH OUCHUBAHHH PabOTHI.

Moaynb «<Anre6pa»

21, Pemmrte ypaBHEHHE 2> —8x +9x - 36 =0.
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22.

23,

W3 ropona A B ropoa B, paccrosHue Mexay KOTOpBIMH
240 xmM, Boiexan aBrobyc. Uepes 1 yac 36 MuUHYT Bcrien 3a
HHM BBI€XaJl JIEFKOBOH aBTOMOOHJIb, CKOPOCTh KOTOPOro Ha
40 xM/4 Gosbuie, yeM CkopocTh aBTOOyca. B ropox B onu
BbEXAJIH OJHOBpeMeHHo. HalauTe CKOpOCTh JIETKOBOTO aB-
TOMOOHUNA.

[Mocrpoiite rpadHk GyHKUMH y = |1 1- 3xl —4 W onpeaenure, -

IpH KaKHUX 3HAYEHMSX p MpsMas y = p He UMeeT C rpapuKkoM
oOLLMX TOYEK.

Moaynb «<F'eomeTpua» |

24,

25.

26.

B tpeyronshuke ABC AL — Guccextpuca. «B=2C = 70°.
Haiinute «BLA. OtBer naiite B rpagycax.

B pombe ABCD yron A — octpsii. Y13 Touku B onyuieHb! Bbl-
cotsl BK u BL Ha ctopoubl AD u CD cootBercTBeHHO. Jlo-
KaXXuTe, 4To TpeyrojbHUKkU ABK n BCL paBHBI.

B tpeyronsauke ABC cToponsl paBHsl 3, 7 ¥ 8. Haiinute pa-
JIHYC OKPY)KHOCTH, OIIHCaHHOM OKOJIO TpEyronbHHKa.
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BAPHUAHT 7
YACTb 1

e Jlnsa 3agaHuii ¢ BEIOOPOM OTBETa M3 YETHIPEX MPEIJIOHKEH-
HBIX BapHaHTOB BrIOepuTe OAMH BepHBIH. B Oi1aHke oTBeTOB
Ne 1 mocraBsTe 3HAK «x» B KJIETOYKY, HOMEP KOTOPOH COOT-
BETCTBYET HOMEpPY BbIOpaHHOro Bamu oTBeTa.

e Ecim BapHaHTBI OTBETa K 3aJaHHIO HE MPHBOIATCA, TO MOJY-
YEHHBIN pe3yJIbTaT CHayasla BITHLIMTE B TeKCT paboThl, a 3aTeM
nepeHecHTe B 61aHK oTBeTOB Ne | cripaBa OT HOMEpa COOTBETCT-
BYIONIETO 3afaHusA, HauKMHasA ¢ NepBoi kieToukH. Kaxayro mud-
PY, 3HaK MHHYC U 3alIATYIO [TUIIUTE B OTACIBHOH KIECTOUKE B CO-
OTBETCTBHH C NpPHBENEHHBIMH B OnaHke oOpa3uamu. EavHHLBI
H3MEPEHMH yKa3bIBaTbh HE HYXHO. EC/IM OTBETOM ABISIOTCS He-
CKOJIBKO YHCeJl, 3alMIIHTE HX B JI000M NOpsKe B OJ1aHK OTBETOB
Ne 1, pasaenuB Toukoi ¢ 3ansToi, Hanpumep: 3; —10. )
e Ecmu B oTBeTe mpHBeneHa TabnHua, TO NEPEHECHTE 3aIlH-
caHHy0 Bamu nocnenoBarensHOCTD 1P 63 MPOGENIOB H MC-
H0Jb30BaHHs JPYTHX CHMBOJIOB B OJ1aHK OTBETOB Ne 1.

Moaynb «<Anrebpa»

0,4

1. Haiinure 3HaueHHe BoIpaKeHHS —————— .
0,3-0,7

OTBer:

2. Ha koopauHaTHO#H MPAMO# OTMEYEHO YHCIIO d.

 J

0 1 2 a 3

H3 cienyromux yTBepxaeHHi BLIGEpUTE BEPHOE.
1) 2-la|<0 2) Ja>2 3) 3-a<0 4)a-2<0

OrTseT:
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3. Pacnonoxure B nopsaake BO3pacTaHUs YHCIa J79;9; 221
1) V79 ; 2421;9 3) 2v21;9; V79
2) V79;9; 2421 4) 9; 2421; V79
Ortser:
4.  Haiigure kopHH ypaBHeHHs 10 —2(x —4) =1+ 3x.
Ecny kOpHEH HECKONBKO, B OTBETE YKAXKUTE OOJIBIINH KOPEHb.
Ortser:
5. VYcraHoBHTE COOTBETCTBHE MeXAy rpadMkamu QyHKUMH H
¢dbopMynaMH, KOTOpBIE UX 33/1AI0T.
TPA®UKU ®YHKLIUN
A) b)
) )
= 1
1 " O 1 -
* N X
1 '

B)

[u—ry

O
et
¥
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®OPMYJIbI
Dy=2x 2)y=-2x 3) y=—o 4) y=+x

A b B

OrTser:

I'eomeTpHuyeckas nporpeccusi 3aJaHa HECKOJBKUMH IEPBBIMH
yieHamu: 2; —6; 18; ... Haiimute cyMMy nepBbIX IITH €€ WICHOB.

OTtBerT:

a-b _a*-b’
4
1 b=272. B oTBeT 3aHIIHTE TOTYYEHHOE YHUCIIO.

Hajizure 3HaueHHe BBIpAXKEHHSA

npua=-1,2

Orser:

YKa)KUTe KOJTMYECTBO LIENbIX PELICHUH CUCTEMBbI HEPABEHCTB
2x-9<0

{4x +5>2°

1) 6 2) 7 3)0 45

Ortsert:

Mopaynb «FeomeTpus»

126

B pasHoGeapenHoM TtpeyroiasHuke ABC ¢ ocHoBanueM AC
BennyMHa yrina ABC paBHa 46°. HaliauTe BeJIMYHHY BHEIIHE-
ro yraa npu Bepuinde C. OTBeT Aaiite B rpagycax.

B

46°

-~

OrtseT:




10.

11.

12.

13.

B npsAMOYTrOJIbHOM TPEYTONLHHKE C THNOTeHy30M 12 Haiiute
JUITHHY MEIHaHbl, IPOBEIEHHON H3 BEPLINHBI PAMOT0 yTia.

OrtserT:

Haiinute nnomans tpaneuuy, H300pakeHHOH Ha PUCYHKE.
B 5 C

10 8

OrTseT:

Hafinure nnomans TpeyroisHHKa, H300paXKeHHOTO Ha KJET-
yaToii Oymare c pasmepoM KieTkH 1 cMx 1 cM (cM. puc.).
OTBeT naiiTe B KBaJpaTHbIX CAHTHMETpPAX.

1 cm

/
/

OTBeT:

YKaxute HoMepa BePHbIX YTBEPXKACHHI:

1) nowany TpaneuH paBHa NpPOM3BEICHHIO €€ CpedHEH
JIMHHUH HAa BBICOTY.

2) CymMa yTiioB TpeyrosbHHKa paBHa 360°.

3) Karer Bcerna Oonplile THIIOTEHY3BL.

4) Bce paBHOGeApeHHBIE TPEYTOJIBHUKH PaBHBI.

5) Bce yribi NpaBHILHOrO LIECTHYTONBHUKA paBHBI 135°.

HoMepa 3anmuiinte B nopsjake Bo3pacTaHua 6e3 nmpobenos,

3anATbIX H JPYTHX JOMIOJHHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Mogaynb «PeansHas MaTemaTuka» J

14. B tabnuue npusenes HopMarus no 6ery Ha 200 meTpoB ans
yuanmxcs 9 kiaccos.
ManpuuKu JleBoukH
OtMeTKa «5» «4» «3» «5» «4» «3»
Bpems 28 | 286 | 292 | 34 | 35 | 372
(cexyHpl1)

Kakyio oTMeTKy HOJy4HT NeBouka, mpobexaBLias 3Ty AMC-

TaH1MIO 32 33,2 cekyHbi?

15.

16.

128

1) OtmeTtka «5» 3) OrmeTka «3»
2) Ormerka «4» 4) HopmatHB He BbITNIOJHEH
Ortser:

Ha rpajuke n3obpaikeHa 3aBHCHMOCTD CKOPOCTH JABHXKEHHS
aBTOMOOWIS OT BPEMEHM, 3aTPaYeHHOro Ha aBHxeHHe. Kakoe
paccTosiHMe aBTOMOOWIb IPOEXall ¢ MOCTOSHHOH CKOPOCThIO?
Ortger aaiiTe B KMJIOMETpaXx.

v, km/a #
80
60
40 \\
20 / N
ol 3 6 9 1215 18 ¢ mun

Ortser:

CpeaHuii BeC MaJbYHKOB TOrO XK€ BO3pacTa, YTo U AHIpEH,
paBeH 56 kr. Bec Annpes cocrasnset 110% ot cpeagHero Be-
ca. CKOIbKO KWJIOTPaMMOB BeCUT AHIpei?

OrTser:




17. Yenosek pocToM 1,8 M CTOHT Ha paccTosHHH 6 M OT cTONOA,

Ha KOTOpPOM BHCHT ¢oHapsb. UenoBek oTOpachiBaeT TeHb JTH-
Hoit 4 M. HalianTe BBICOTY CTOMIOA.

DL

TN

1,8 m

4 M 6 M

Ortser:

18. Ha kpyroBo# quarpamme nokasaHo pacnpezie/ieHHe HaceneHHs
Poccuiickoit ®eaepaumu no BO3pacTHOMY COCTABY.

0-15 ner

[] 16-34rona

35-64 rona

. 65 neT u cTapuie

Onpenenure, mojaeH Kakoi BO3PACTHOH rpynmsl MeHblie
Bcero B Poccuiickoi Peaepaiuu.

1) 0-15 ner 3) 3564 rona
2) 1634 rona 4) 65 net ¥ cTapue
OTtBeT:

19. B cayyaiiHOM 3KcniepuMeHTe GpOoCaloT IBe UrpaibHbIE KOCTH.
Haiinure BepoATHOCTH TOro, YTO B CyMMe BbiNajeT 4 ouka.
PesynbTar okpyraure 1o corbix.

OTtBerT:

2
20. Ilnomaae TpeyronsHHka S (BM°) MOXHO BBIYHCIHTb T10

1 .
tdopmyne S = Eabsma , Tie a, b — ctopoHs! TpeyronbHHKa
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(B MeTpax), sin @ — CHHYC yrjla MEXAy 3THMH CTODOHaMH.
[Mone3yscek 3T0# HOpMYIIOH, HAHAKWTE MIOWIAAL TPEYTONbLHH-
Ka, eCIIH ero CTopoHsl 14 Mu 16 M u sina = 0,5.

Ortser:

He 3abyasTe nepeHecTH Bce oTBETH B O1aHK oTBeTOB Ne 1.

YACTDH 2

IIpy BeImosHEeHWH 3agaHuii 21-26 ucnonb3yite 6naHK OTBe-
ToB Ne 2. CHayasa yka)KHTe HOMEp 3a/laHHs, a 3aTEM 3alHIlK-
Te €ro pelieHHe U OTBeT. [IMiIHTE YeTko M pa3zbopuneo. O6-
pamaem Baile BHHMaHHe Ha TO, YTO 3alMCH B YEPHOBHKE HE
OyayT YYHTHIBaTHCA MPH OLICHHBAHHH PabOTHI.

[ Moayns «<Anrebpa» ]
2n+3 33n—l
21. Coxkparure Apo6p ————— .
p po 4" . 27n+l
22. Cymma uudp ABY3HAYHOrO YKCIa paBHa 11, a cyMMa ux KBaj-
paroB paBHa 73. Haiinute Bce TakHe 4ucia.

2
X=X

23. TIloctpoiite rpadpuk QyHKIUMH y = H OIIpElIeNIUTE, NPH

KaKHX 3Ha4EeHHAX p NpsAMas y = p He HMeET C ITUM rpadHKkoM
TOYEK MEPECEUCHHUA.

| | Mogaynb «FeomeTpus» l

24. B npsMoyroipHOM TpeyroisHHke ABC ¢ MpsMbIM YTIOM

B BL - 6uccekrpuca, BH — Bricota, £HBL = 42°. Haiinure

~ GosblumMii OCTpPBIA yron TpeyronsHuka ABC. Otser paiite B
rpagycax.

25. B tpeyronsHuke ABC npoBeneHsl Mequansl AK U BM, nepe-

cexatoiuecs B Touke 0. Jlokaxure, 9TO TpeyroibHUKH MOK
1 AOB no106HbL

26. B tpeyronsnuke ABC cropoHsl paBHbl 3, 5 u 6. Haiigure pa-
JIHYC OKPYKHOCTH, OITUCAaHHOH OKOJIO TPEYroIbHHKA.
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BAPHUAHT 8
YACTbH 1

e Jlns 3amaHuil ¢ BEIOOPOM OTBETA M3 HETHIpEX MpeI0XKEH-
HBIX BapHaHTOB BhIOepHTE OAMH BepHBIH. B OnaHke oTBeTOB
Ne 1 mocraBpTe 3HaK «x» B KJIETOYKY, HOMEP KOTOpPOH COOT-
BETCTBYET HOMepY BbIOpaHHOro Bamu otsera.

e Ecim BapuaHTh! OTBETa K 33JaHHIO HE MPUBOATCA, TO MOJTY-
YeHHBIHA pe3yNbTaT CHayaja BIMIIMTE B TEKCT paboThl, a 3aTeM
nepeHecuTe B OaHK oTBeTOB Ne 1 clipaBa OT HOMEpa COOTBETCT-
BYIOLUETO 3aiaHusl, HAYMHas C MepBoH KieTouku. Kaxayro mug-
pY, 3HaK MHHYC M 3aITYIO [HIIHTE B OTAECILHON KJIETOUKE B CO-
OTBETCTBHH C NpPHBEIECHHBIMH B OnaHke oOpasuaMu. ExuHuib!
H3MEPEHHM yKa3biBaTh HE HYXHO. EciiM oTBETOM ABILIIOTCA He-
CKOJIBKO YHCE, 3aMHIIATE HX B JIKOOOM Mopsiake B 6J1aHK OTBETOB
Ne 1, paznenuB Touko ¢ 3anaTol, Hanpumep: 3; —10.

e Ecnu B oTBeTe NMpHBeaeHa Tabnula, TO MEPEHECUTE 3allU-
canHy Bamu nocienoBarenbHocTh HUPp 6€3 npobenoB H He-
MOJIb30BaHKA JPYTHX CHMBOJIOB B OJ1aHK 0TBETOB Ne 1.

Moaynb «<Anrebpa»

3
Haiinute 3HaueHue BbIpakeHHs 3(5) —10-1.

9
OrtBer:

Ha xoopavHaTHOM npssMOH oTMeY€eHb! YHCa a, b U c.

a b c

U3 cnenyromux yreepxkaeHui BeIOEpHTE BEPHOE.
Ya-b>0 3) c-az0
2) 3b>3c 4) b-c>0

OrtBerT:
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3. 3HayeHHMe KAaKOTrO M3 BBIPOKEHHWH ABJIETCA YMCJIOM palMo-
HAJIbHBIM?

D (V3-2)(v3+2) 3) J7-\9

2) &/-2—3_)_ 4 (V2 —1)2

Ortser:

4. Haiinure KOpHH ypaBHeHua x° + 11x — 12 =0.

Ecnv kopHe# HeCKoJbKO, B OTBETE YKaXKHTE OOJIBILIMI KOPEHb.
Ortser:

S. YcraHoBHTE COOTBETCTBHME MeXIy rpadMkaMd GyHKuMHA H
dbopMynaMu, KOTOpPBIE HX 3a4al0T.

I'PAOUKH O YHKIUN
A) b)
77 )
. 117
O[NJT % 1 K’
B)
13y
/
——1 1 X|
o 1 1++
I
[
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OOPMYVIJIbI

)y==x"-1 3) y=—g
x

2)y=-x 4) y=x"-1

A b B

ApudpMeTHueckas NMpOrpeccus 3afiaHa HECKOJIBKUMH IEPBbI-
MH wieHamu: 2; —1; -4; ... HaliguTe CyMMy NEpBBIX JIECATH €€
YIICHOB.

OTBer:

. a’ —b? ( 1 )
Haiinure 3HaueHHE BBIpAKECHHUA | ———| 1mpH
2ab a b

1 2
a= 15 ub= 25. B oTBeT 3anuiuTe MOJyUSHHOE YHCIIO.

OrtBer:

2x-520
PeiluuTte cHCTEMY HEpABEHCTB 3<2 Ha xakom pucys-
x-3<

K€ H300paKXEHO MHOXKECTBO €€ PeIICHHIA?
) g,
5 2,5 x
2) W
3) _W._,
4) W——-W—;

Moayns «<FfeomeTpus» —l

B paBHOGeapennom tpeyronsHuke ABC ¢ ocHoBaHueM AC
BHELIHUHA yron npH BepuivHe 4 pased 111°. Halaure Bean-
qyuHy yrna ABC. Otser paiite B rpanycax.
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10.

11.

12.

13.

134

111°
A C

OrTBeT:

Juaronanu pomba OTHOCATCS Kak 3 : 5. ITepumetp pomba pa-
BeH 136. Haitnure BBICOTY poMOa.

Ortser:

Ha¥dnure miomans Tpanenus, u300paKeHHOH Ha PHCYHKE.
B2¢C

'S

A 2 H K 3 D
Ortser:

Haiaure TanreHc yrina AOB, H300paXK€HHOTO HA PHCYHKE.

Orser:

VYkaxuTe HOMepa BepHBIX YTBEpP)KICHHH:

1) IInowaas TpeyroibHHKa paBHA NMPOM3BEACHHIO €ro OCHO-
BaHHA Ha BBICOTY. ‘

2) 'inoTteHy3a paBHa CyMMe KBaJpaToOB KaTETOB.

3) Ecau nBa yriia OOHOTO TPEYroJbHHKA paBHBI IBYM YTJIaMm
Jpyroro TpeyrojasHUKa, TO 3TH TPEYroNbHUKH NOTOOHBI.




4) JlnaroHanu poMba TOUYKO# nepeceyeHns AeNATCS MOMNoJIaM.
5) Ilnomank kBajfpaTa paBHa KBaJpary ero AHaroHalu.
Homepa 3anumute B mopsake Bo3pacTaHHa 6e3 npobenos,

3alAThIX H JPYTHX JOIOJHHUTECIIbHBIX CHMBOJIOB.

Orser:
Mopaynb «<PeansHas MareMmaTuka» J
14. B rtabauue npuBeaeH HopmatuB 1o Oery Ha 100 MeTpoB s
yuaiuxcs 9 Kjiaccos.
Maubunku JeBouku
OT1MeTKa «5» «» «3» «S» «» «3»
Bpems 132 | 138 | 144 | 156 | 162 | 1638
(cexyHab!)

Kakyio OTMETKY NONYy4YHT MabYHK, NpoOexaBIlini 3Ty AHC-

TaHuHO 3a 14,7 cexyHan1?

15.

1) OT™erka «5» 3) OtMeTka «3»
2) OtMmeTka «4» 4) HopMatuB He BBINOJHEH
Orser:

Ha rpaguke noxa3aHo H3MEHEHHE TeMIepaTypbl B Kijacce
nocjie BKAIOYEHHA KoHauuuoHepa. Ha ocu abcumcc otia-
JBIBaeTCs BpeMs B MUHYTaX, Ha OCH OpJMHAT — TEMIEpaTypa
B rpagycax llenscusa. Korma temneparypa AOCTHraer onpe-
JIEJICHHOTO 3HAYE€HHS, KOHJUIJHOHEP aBTOMAaTHYECKH BBIKIIO-
4aeTcs W TeMMneparypa HauuHaet pactd. Ilo rpaduky onpe-
JENINTE, CKOJIBKO MHUHYT paboTajl KOHAHLHOHEP 10 NEpPBOro
BBIKJIIOYEHHS.

!; AT, °C

MHH.
uy

=
(=S
o
0o
k.
5
|
Y

OrtBerT:
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16.

17.

18.

CroumocTth 3KkCKypcHH coctaBiaser 200 p. A B3pOCHLIX H
100 p. ans pereit. Jlns rpynm 6onee 10 yenobek npenocras-
asercs ckuaka 10%. Ckonbko pyOiei 3amiaTuT 3a 3KCKYp-
CHIO TPYTINA, COCTOAILAA U3 3 B3pocabIX U 8 neten?

OTserT:

Ha pucyHke u3obpaxeH kononen c <okypasiem». Kopotkoe
IUIE4O MMEET [UTHHY 2 M, AJMHHOE — 6 M. Ha ckoJjibko MeTpoB
TIOAHHMETCA KOHELl KOPOTKOIO IJi€Ya, €CJIH ONYCTHTbh BEAPO
Ha 3 M?

Dy

Ha xpyrosod auarpamme mokas3aHO pacnpenelieHHE Hacelne-
Husa Poccuiickod ®enepaumu no BO3pacTHOMY COCTABY.

Ortser:

0-15 net
I:' 16—34 roaa

35-64 roa

. 65 ner u crapme

Onpenenvite, MOAEH Kakod BO3pacTHOH rpynnbl Oonbile

Bcero B Poccuiickoit @enepauuu.

19.

136

1) 015 ner 3) 35-64 rona
2) 16-34 rona : 4) 65 ner u crapuie
Orger:

B ypHe nexut 3 6Genbix, 2 XeAThIX U 5 KpacHbIX WIApOB.
HaliauTe BEpOATHOCTb TOrO, YTO HM3BJCYEHHBIH Hayraj luap
Oyner KenToro LBeTa.

OTtBeT:




20. Haiinure a u3 paBeHcTBa F =ma,ecin F= 132 um=11.
OtgerT:

He 3a0ynpTe nepeHecTH Bce OTBETHI B OJIaHK OTBETOB Ne 1.

YACTbD 2

Ilpu BhIMoaHeHHH 3anaHuil 21-26 ucnonb3yiTe GJIaHK OTBe-
ToB Ne 2. CHauana ykakuTe HOMeEp 3alaHus, a 3aTEM 3aIHIIH-
T€ €ro pemieHue ¥ oteer. [lummure yetko u pazdopuuso. O6-
palaeM Baile BHMMaHHeE Ha TO, YTO 3alTHCH B YEPHOBHKE HE

OynyT YYHTBIBATHCH MPH OLICHHBAHHH PabOTBhI.

Moaynb «<Anre6pa»
72n+1
21. COKpaTPITC llpOGI: W .
22. Hajinute Takoe ABY3Ha4HOE YHMCJIO, KOTOPOE YMEHBILAECTCA
POBHO BIBOE MPH YMEHBIIEHHH KKI0H U3 ero uudp Ha 2.
x* -
23. Tlocrpoiite rpaduk GYyHKLUHH y = U OonpeJeiuTe, NpU

KaKHMX 3HaYEHHAX p NpAMas y = p HE UMEET C ITUM IpaMKOM
TOYEK IE€PECEYEHHUA.

Moaynb «F'eomeTpus» 1

24.

25.

26.

B npamMoyronsHoM tpeyronbHuke ABC ¢ npsaMbM yriaoMm B
BL — 6uccekrpuca, BH — BbicOTa, MEHBIIHHA OCTPHIA YTOX
TpeyronsHuka ABC pasen 42°. Haiimute yron LBH. Otser
JalTe B rpagycax.

B tpeyronsuuke ABC npoBeneHsl Ouccektpvcekl BK u CL,
nepecekaromyecs B Touke 0. Jlokaxurte, 9T0 TPEYTOJIbHHUKH
KOL n BOC nono0OHbl, €ClIH H3BECTHO, 4TO oTpe3ok KL ma-
paineneH cropone BC.

B tpeyroasnuke ABC ctopoHsl paBHbl S, 6 U 7. Haiinure pa-
JUYC OKPY>KHOCTH, ONIHCAaHHO# OKOJIO TPEYTONbHHKA.,
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BAPHUAHT 9
YACTb 1

e Jina 3agaHuii ¢ BBIOOPOM OTBETa M3 YETHIPEX IPEAJIOKEH-
HBIX BapHaHTOB BeIOepuTE OAMH BepHbIH. B GiaHke oTBeTOB
Ne 1 noctaBeTe 3HaK «x» B KJIETOYKY, HOMEp KOTOPOH COOT-
BETCTBYET HOMepPY BeIOpaHHOTro Bamu oTBeTa.

e Eciu BapuaHThl OTBETa K 33aHMIO He NPHBOIATCA, TO MOJY-
YeHHbIH pe3yJIbTaT CHaYasla BIMIIMTE B TEKCT paboThl, a 3aTeM
niepeHecHte B Os1aHK oTBeTOB Ne | cripaBa OT HOMEpa COOTBETCT-
BYIOLIETO 3a1aHHs, HaYHHad C nepBoi wietoukH. Kaxayro 1ud-
pY, 3HaK MHHYC H 3aIATyI0 [HIIHTE B OTACIBHOH KIETOUYKE B CO-
OTBETCTBHM C NpHMBEAECHHBIMH B OnaHke oOpasuamu. EauHuus!
M3MEPEHUH yKa3bIBaThb HE HYXXHO. ECIIH OTBETOM ABIIIOTCH He-
CKOJIBKO YHcell, 3aITUILHNTE WX B J1H000M nopsiake B 61aHK OTBETOB
Ne 1, pasngemiB TouKoH ¢ 3ansaToi, Hanpumep: 3; —10.

e Ecnu B otBeTe mpuBeneHa TabaMLa, TO MEPEHECHTE 3allH-
caHHY0 Bamu nocnenoBarensHocTh Hp 6€3 npobenoB U Uc-
T0JIb30BaHUs IPYTHX CHMBOJIOB B O1aHK 0TBETOB Ne |

Moaynb «<Anre6pa»

1.  Pacnonoxwure B OpsKe BO3PACTAHHUA: 2% -4, 5—;7- , 4443 .

1) 2——4 4J 443  3) 4\/443,-5'—7,%—4
2) —;— 23-4, 4/443 ) — 4\/ 2%-4

OTser:

2. O uyucnax m U n U3BECTHO, 9TO m > n. Kakoe u3 crenyromux
HEpaBEHCTB HEBEPHO?
)m+1>n 3)y m>n-4
2)3-m23-n 4) -m-2<-n-2
OrtBeT:
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()

HpeﬂCTaBbTe BBIPAXCHHE B BHAC CTCIICHH C OCHOBAa-

b—17
HHEM b.
14
1) 5™ 2) b 3) b 17 4) b®
OrTser:

HaiinuTte kopu ypaBHeHus (x —1)° = (x + 4)2.
Ecin kopHEH HECKONBKO, B OTBETE YKOKHTE OOJIBIIUHA KOPEHB.
Ortser:

Haiinure 3HaueHue b no rpaduky KBagpaTHYHOH (QYHKIMH
b= ax® + bx + ¢), H300paKeHHOMY Ha PUCYHKE.

7

RY

L4 A

1) 2 2) 4 3) 4 4) 3
OrBer: .

INocnenoBaresibHOCTL 3aaHa GopMynod d, = ZTOS Ckonbko
n

YJIEHOB 3TOH MOCIeA0BaTENLHOCTH Gobitie 17

1) 12 2) 13 3) 14 4) 15
OtBer: .

YnpocTure Boipakenue u’ — (u —1)° —2u . B oTBeT 3anmuuiy-
T€ MOJIYYEHHOE YHUCIIO.

OTBeT:

Pemnre HepaBeHCTBO —4(1 — 3x) <2 — 3x.

B oTBeTe ykakuTe HOMEp IIPaBHILHOTO BapHaHTA.
D(-0;0) 2)x204 3)x<25 4)x<04
OrTBerT:
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Mopaynb «FfeomeTpua» J

10.

Yron A napamnenorpamma B 3 pa3a MeHblue yria B. Hainure
yroa D. Oteer naiite B rpagycax.

C

OrTseT:

B tpeyronsuuke ABC yron C pasen 90°, tg A = 0,2014. Haii-
Jnurte ctg B.

- OTtBeT:

11.

12.

13.

140

I'unotreHy3a paBHOGEPEHHOrO NPAMOYTOJBHOIO TPEYToJib-
HHKa paBHa 44. Haliiute miomanp TpeyroibHUKA.

OrTseT:

Ha xieryatoli Oymare ¢ xierkaMud pasMepoMm 1cMm x 1 cm
n300paxeH napasuresnorpaMm (cm. puc.). Halinure ero mio-
IIaab B KBaJPaTHBIX CAHTHMETPAX.

1cm

OTBeT:

YKkaXHTe HOMepa BEPHBIX YTBEP)KICHHH.

1) CymMa kBagpaTOB KaTeToB paBHa YABOCHHOMY KBaJpaTy
TUIIOTECHY3BbI.

2) Ecnu cropoHa M ABa NPUISKAIIMX K HEH yria OQHOro Tpe-
YTOJIbHHKA PaBHBI CTOPOHE M JBYM MPHIEKAIMM K Helt yr-

JIaM JIpyToro TPEYyroibHUKA, TO TAKHE TPEYTONbHHKH paBHbIL.
3) Y nonoOHBIX TPEYTOIbHHKOB IUIOLUAH PaBHBEL.



4) CyMMa yTIIOB NTHYTOJIEHHKA paBHa 540°.
5) JiBe npsiMBIe Bceraa nepecekaroTes.
Homepa 3anuiikTe B nopsake Bo3pacTaHHs Oe3 mpoOeios,

3aMAThIX U APYTHX AOMOJHHTEILHBIX CHMBOJIOB.
OrBer:

Moaynb «PeansHas MaTeMaTuka»

14. B rabnuue npuBeneH HopMaTuB No Oery Ha | KujaoMeTp Ais
y4daumxcs 9 kiaccos.

Manbuuku JeBouku
OrMeTKa «5» «“» 3» «5» «“» 3»
Bpems 3muH.  |3mun.  |[4muH. (4 MuH. (4 MuH. |6 MuH.
(cexynapl) |30 cex. |50 cek. [20 cek. |20 cek. |50 cek.

Kakyio otMeTky nonydur neBouka, mpoOekaBmias 3Ty AHC-
TaHLUIO 3a 7 MUHYT U 10 cexyHn?

1) OT™MeTKa «5»

2) Otmertka «4»
OrtBer:

3) OrMmerka «3»
4) HopmaruB He BEHIOIHEH

15. Ha guarpamMme noka3aHO pacrpenelieHHe A0ObIYHM 3070Ta B
5 ctpaHax mupa (B Thicayax ToHH) 3a 2015 roa. Kakoe mecto

3aHMMaJia ABCTpajMs Cpely ITHX CTpPaH?

OTeeT:

300
250
200
150
100
50
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16.

17.

18.

19,

20.

B nepyoa pacnpoiax Mara3uH CHIDKAT LIEHBI HA TEJIEBH30D ABAX-
Iel: B nepBblid pa3 Ha 10%, Bo Bropoii — Ha 5%. Ckosbko Oyzner
CTOMTH TEJIEBH30p TOC/IE BTOPOIO CHIDKEHHS LICH, €CJIH [0 Havyaia
pacripozaxu oH crowi 6000 p.? Otser naiire B pyOisx.

OTBeT:

B 12 metpax oaHa oTr apyro#l pacTyT ABe Oepesbl. Bricota
oxHo# 19 M, a gpyro#t — 24 M. Halinure paccrosHue (B MeT-
pax) MexXIy UX BEpXYILUKaMH.

OTtBeT:

Ha KkpyroBoi IuarpamMme NpencTaBjieHO COAEPIKAHHE pas-
JIHYHBIX [THTATENBHBIX BELWECTB B HEKOTOPOM NMpPOAYKTE.

Y Genkwu

\:‘ K HPBHI
yI1eBObl
. npouue

ConeprkaHue KakHX BEIIECTB B 3TOM NMpoaykTe 60Jbiie 45%?
1) Genkos 2) XHpOB 3) yrneBogoB 4) mpoyHx
Oteer:

BeposTHOCTB TOTrO, YTO HOBBIH TENEBH3OP MPOCIYXHT OOJblLE
5 ner, paBHa 0,92. BeposATHOCTh TOro, YTO OH IPOCTYXKHT
6onbiie 10 net, pasua 0,39. Haiinure BepoATHOCTH TOTO, YTO
OH TIPOCTYXMUT Oonblie S NeT, HO He 6onbiue 10.

OTBerT:

_ n(n+1)

H3BectHo, uT0 1+2+4+3+...+n . Haitnure cymmy

1+2+3+...+100.

OrTBerT:

He 3abyapTe nepenectu Bce oTBeTH B G1ank oTBeTOB Ne 1.
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YACTH 2

IIpn BeIMONHEHHH 3anaHui 21-26 ucnonb3yiTe GaHK OTBe-
ToB Ne 2. CHavana ykakuTe HOMED 3a/laHHs, a 3aTEM 3alHIlH-
T€ €ro peuieHHe 4 oreer. [Inure yerko U pasbopunso. O6-
paiaem Baule BHMMaHMe Ha TO, YTO 3aIHCH B YEPHOBHKE HE

OyAyT yYUTHIBATECA NPH OLEHHBAHUH PaboOTHI.

Mopayns «<Anrebpa»

21.

22,

23.

2x-y

, +5y=4
Pewure cucreMy ypaBHeHHH

[IupyHa U3ropoaH BOKPYT CaJOBOTO y4acTka Ha 4 M MeHbIIE

. AJIHHBI H3IrOpOJH. Haffmn"re OJIHHY H3ropoJH, €CJIH 1uiouiaib

CaJIoBOr0 y4YacTka (MMeEIOIIero NpAMOYIoNbHYI0 (GOopMY)
paBHa 285 M.

TMoctpoiite rpaduk dpynkumu y =|x —1|+|x +1| u onpenenn-
Te, NPH KaKHX 3Ha4eHHAX p npAMas y = p HMeET ¢ rpaguKoM
GECKOHEUHOE MHOMXECTBO OGLIMX TOUEK.

Moaynb «<FeomeTpus» ]

24.

25.

26.

Haiinute paguyc OKpy>XHOCTH, ONHCAaHHOH OKOJIO IPaBHIIb-
HOTO TPEYTO/IbHUKA CO CTOPOHOMH 3V3.

Jokaxwure, 4T0 BIIMCaHHBIH yroJ, paBHbid 30°, onupaercs Ha
JYTY, PaBHYIO ILIECTOM 9aCTH OKPY>KHOCTH.

B tpeyroabuuke ABC cropoHs! paBHbI 3, 5 H 6. Hainure pa-
JHYC OKPY>XHOCTH, BIIHCAHHOH B TPEYTOJIbHHK.
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BAPHUAHT 10
YACTb 1

e Jlns 3agaHuil ¢ BHIOOPOM OTBETAa M3 YETHIPEX IIPEIUIOKEH-
HBIX BapHaHTOB BHIOEpHTE OAUH BepHbIH. B OnaHke O0TBETOB
Ne 1 mocrtaBbTe 3HaK «xX» B KJIETOUKY, HOMEpP KOTOpOH COOT-
BETCTBYET HOMepY BbiOpaHHOro Bamu oTBera.

e Ecnu BapHaHTHI OTBETa K 331aHUIO HE TIPHBOASATCH, TO TIOJY-
YEHHBIH pe3yNbTaT CHayala BIHMINHMTE B TEKCT paboThHI, a 3aTeM
nepeHecute B OnaHk oTBeToB Ne 1 cripaBa OT HOMEpa COOTBETCT-
BYIOLIETO 33/1aHHUs, HAYMHas ¢ NepBoi KieToukH. Kaxmyro mug-
PY, 3HAK MHHYC H 3aIITYIO ITHILIHTE B OTAEIBHOH KJIETOUKE B CO-
OTBETCTBHH C IIPUBEICHHbLIMH B OnaHke obpasuamu. EguHuipl
HU3MEPEHHH YKa3bIBaTh HE HY)KHO. Ecnu oTBETOM ABISIOTCH HE-
CKOJIBKO YHCEJ, 3alIMIIHTE UX B JIIOOOM MOpsIKE B OJJaHK OTBETOB
Ne 1, paznenuB TOUKO¥H ¢ 3ansATOMH, HanpuMep: 3; —10.

e Ecnu B orBeTe npuBeaeHa Tabiauna, TO NEPEHECHTE 3aIiH-
caHHylo Bamu nocnenoBaTtensHOCTh HHGP 6e3 npobenoB U Hc-
NOJIb30BaHHs IPYTHX CHMBOJIOB B O1aHK OTBeTOB Ne 1.

| Moayns «<AnreGpa»

1. 3anMiuHTe B OTBETE HOMCpa TEX BI:Ipa)KCHHﬁ, 3HA4YCHHE KO-

TOpBIX paBHO 0.

1) (=2)* +2° 3) (<1 +1)-(3+5)
2) 0° 4) -1°+1%

Homepa 3anuiuute B nopsake Bo3pacTaHHs Ge3 mpoOenos,

3aNATHIX U IPYTHX JOTIOJHHTENLHBIX CHMBOJIOB.
Ortser:

L

: P

-2 -1 0 1 2
1) -2 3) -5
2) -3 4 2

OrTBerT:
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CpaBHute yncna 2 + V2 u 1445

1) 2402 <1445
2) 2+\V2=1+45
3) 2442 >1+45

OtBeT: -

. 2 2
Ha#iaute kopHH ypaBHeHus 1 — 3x" =2 —4x°.
Ecnu kOpHeH HeCKOIbKO, B OTBETE YKOKHTE OOJIBUIMH KOPEHb.

OTtBeT:

I'paduk kako¥ U3 MPUBEAEHHBIX HIDKe QYHKUWH M300paXkeH
Ha pUcyHKe?

yﬂ

1 g

) y=Jax-4+1 3) y=+ax-1
2) y=~x+1+1 4) y=1-Jax-4

OrserT:

OnHa K3 JaHHBIX [0CIIEN0BATEILHOCTEH SBJIAETCS F€OMETPH-
4ECKOM NIPOrpeCCHer. YKaXUTE 3Ty NMOCAEA0BATEIbHOCTb.

1 1.1 1

1) 5;7;9; 11;... 3)) =5 == —

4 8 12 16
2) 1;2;4;6;... 4) 9;3; 1; %,
OrtBeT:

Haiinure 3Hauenue BhIpaxenus vx° —2x+1 npu x = 2016.
B oTBeT 3amMLUMTE MOTYUYEHHOE YHCIIO. '

OtBeT:
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Peunre HepaBeHCTBO 2x° —x—1<0.

B oTBeTe ykaxkure KOMMYECTBO LIENbIX DEIICHHH JaHHOIO
HEpPaBEHCTBA.

OrBer:

Moayns «FeomeTpua»

10.

11.

12.

146

Haiimure yron ABC, ecrm touka O — LEHTP OKPY)XHOCTH H
ZAOC =130°, OrBer naifte B rpagycax.

B

AL X

OrTser:

Panvyc OKpYKHOCTH, OMMCAaHHOH OKOJO NPAMOYTOJLHOTO

TpeyronsHuka ABC c runoreHy3oi AB, paBeH 7, cos A =%.

Haigure AC.
Orser:

121 .
IInomanes kpyra paBHa ——. Haiinure JUIMHY OrpaHH4H-
T

BalOIlIeH €10 OKPYXHOCTH.
OrBer:

Haiinure kotanrenc yrina AOB, u300pak€HHOTO Ha PHCYHKE.

Orser:




13.

Ykaxure HoMepa BepHbIX YTBEPKIECHHI.

1) Uepe3s nBe TOYKH MOXKHO MPOBECTH HECKOJIBKO Pa3THYHBIX
NPSMBIX.

2) Ilnomaau nogo6HBIX GUryp OTHOCATCH Kak KBaIIpaT KO-
s pHuIHeHTa TOg00H.

3) /lnaroHanb TpamneuMH paBHAa KBaJPpaTHOMY KOPDHIO H3
CYMMEI KBagpaTOB €€ OCHOBaHHIA.

4) LleHTp OKPYXHOCTH, BIHCaHHOH B TPEYTOJBHHK, JIEKHT
Ha nepeceueHHH OHCCEKTPUC TPEYTOJIBHUKA.

5) KacarenpHas K OKpPY»KHOCTH 0oOpa3yeT C paaHycoM 3TOH
OKPYXHOCTH Pa3BEpHYTHIH YTOI.

Homepa 3anummnte B mopsiake Bo3pacTaHHs 6e3 npobGenos,

3aMATBIX H APYTHX OOMOJHHUTCIBHBIX CHMBOIJIOB.

OTBeT:

Mopaynb «PeanbHas MaTeMaTuka» 1

14. B tabnuue npuBeseH HOPMATHB [0 NIPLDKKAM B JUIMHY C Pa3-
Oera ju1a yyaiquxcs 9 Kiaccos.
MasibuHkH JleBouku
OT1meTKa «5» «4» «3» «5» «y» «3»
Aomiria a5 | a1 | 37 | 38 | 34 | 30
(MeTpBI)

Kakyio OTMETKY MONy4YHT JeBOYKA, MPLIFHYBILAs Ha 3 MeTpa

u 20 caHTUMETPOB?

15.

1) OrmeTka «5» 3) OtMmeTtka «3»
2) Omverxa «d» 4) HopmaruB He BBIIOIHEH
Ortser: .

Ha rpaduke mokazaHo M3MEHEHHE TEMIIEpaTyphl BO3QyXa B
TEYEHHE CYTOK. Bo ckoibko 4acoB 6bUT JOCTHTHYT TEMIIEpPa-
TYPHBIH MaKCUMYM 32 5TH CyTKH?
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16.

17.

18.

148

t,°C A

30
29
28 L
27 A
26
25 : -

24 A
23
22

t,

0] 2 4 6 8 101214 1618 20 22 24 q

OTBer:

bproku crounu 2400 pyGneii. B xone ce30HHOH pacnpoaaxH
374 Oproku ctand ctouth 1800 pybneit. Ha ckonbko nmpoueH-
TOB Obla CHIXKEHaA LieHa Ha OpIoku?

OTser:

OnexTpuKy poctoM 1,7 MeTpa Hy)KHO NMOMEHATh JIaMIO4KY, 3a-
KDEILUIEHHYIO Ha CTEHE J0Ma Ha BbicoTe 3,7 MeTpa. Y Hero ectb

JIECTHMLIA JUTMHOH 2,5 Mertpa. Ha kakoM HaubonblieMm paccros-
HHH OT CTEHBI JO/DKEH OBbITh YCTAHOBIIEH HIDKHHUI KOHELI JISCTHH-
Lbl, YTOOB! ¢ MOCNEIHEN CTYTICHBKH IEKTPHK JOCTaj] A0 JlaM-
nouku? OTBer naiite B METpax.

Otsert:

Ha kpyroBoii quarpamMme npezcTapieHbl pe3yabratsl OI'D no
MaTeMaTHKe B 9-X Knaccax.
«2»

OrmeTka «3»

Ormerka «4»

|:| Ormerka «5»




Kakoe u3 yTBepxIeHHHi HeBepHO, ecind paboTy mUCAIH

156 neBATHKIACCHUKOB?

19.

20.

1) Or™meTky «5» nonyuyunu 6onee 20 yyaiguxcs.

2) IIpuMepHO YeTBepTh YYAIHXCS HE CAAIH YK3aMEH.
3) Ormetku «3» U «4» nonyunnd 6onee 70 ydamuxcs.
4) OmveTky «4» NOMYYHIIH MEHEE TPETH YUAUIUXCA.
OrtBer:

Halinure BepoOATHOCTH TOro, YTO MpPH paccajke CIyYaiHbIM
0o0pa3oM 3a KpyIJbIM CTOJIOM TpYNIB, COCTOAIIEH U3
7 MaJIbYHKOB H 2 AE€BOYEK, IEBOYKH HE OYyIyT CHAETH PAIOM.

Ortser:

IInomane TpeyronbHHkKa MOXKHO BBIYHCIHTH MO ¢dopmyne

S= \/P(P‘a)(P—b)(p—c), rae a, b ¥ ¢ — CTOpoHHI Tpe-

a+b+c
YTONbHHKA, 3 p = — - MOJYTIEPUMETP TPEYTONbHHKA.

IMone3ysace 3TolH GOpMYITOi, HaHAWTE MIOIIANAEL TPEYTONbHH-
Ka, ecid a= b =50, a c = 60.

Orser:

He 3abynpTe nepeHecTH Bce oTBETH B 611aHK 0TBeTOB Ne 1.

YACTbD 2

IIpy BEINONHEHHH 3anaHui 21-26 Hcnone3yHTte GJaHK OTBE-
ToB Ne 2. CHayasia yKaKMTe HOMEp 3aJlaHHsA, a 3aTEM 3alHIlH-
T€ €ro peueHue U oreeT. IIumure yeTko U pasbopuuBo. O6-
pamiaeM Baile BHMMaHHE Ha TO, YTO 3allUCH B YEPHOBHKE He
OyayT YYHUTEIBATHCS MPH OLICHHBAHHH PabOTEHI.

Moayns «<Anrebpa»
2271 3 s5x<d
21. Pemure cucTeMy ypaBHeHu# )
x°=Tx
——-=x<0
1-x
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22.

IlepBbiit # BTOpOit pabo9gHii BEINOIHAIOT BCIO paboTy 3a 1 yac
20 MuHYT, BTOPO# M TpeTHH — 3a 2 yaca 40 MMHYT, IEpBEIH H
TpeTuil — 3a 1 9ac 36 MHHYT. 3a CKOJIBKO 4aCOB BBHITIOJHHUT
BCIO paboTy Tpetuii pabouuit, paborast oguH?

1-J-x npu x < 4

23. Ilocrpoiite rpadpuk OyHKIMH &y =
-l opux>-—4
U OlpeleuTe, IPH KaKHX 3HAYCHUAX p NIpAMas y = p UMEET C
rpa¢ukoM 6eCKOHEUHOEe MHOXKECTBO OOILIHX TOYEK.
| Moayns «<F'eomeTpua» |
o .. ,_ N33
24. B Ttpeyronohuke ABC yron C paBeHn 90°, sinAd = —
HalinxTe KOCHHYC BHELIHETO YIJIa IIpH BepIIUHE A.
25. JlaH npaBuibHBIA mecTHYrodbHUK ABCDEF. JlokaxuTe, 4TO
tpeyronsHuku ACD u ADF paBHbI.
26. B npaBwisHOM wiectHyroasiuke ABCDEF co cropoHoii 1
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OTBETbBI K BAPUAHTAM

THITIOBBIX TECTOBBIX 3AJTAHUM

omep BapuaHT

aHH

1 2 3 4 5
1 1,65 34 2 312 3
2 2 1 4 4 3
3 2 1 4 0,0078 2
4 1,5 1 0 4 1
5 142 2 2 3 1
6 30 1,75 —20 3 3
7 0 0 21 2,5 2,5
8 2 4 1 2 2
9 18 90 90 115 144
10 4 6 3,75 0,5 12
11 20 38,5 0,75 19,6 1,5
12 14 1 12 17 0,6
13 24 1 4 124 34
14 3 1 2 3 2
15 9 3 7 6 4
16 300 45920 15 5 20
17 2,3 10 120 144 3,75
18 3 1 2 2 3
19 0,6 0,488 | 0,995 0,2 0,5
20 0,7 2500 10 14,4 1,3

1 1; 2),

(-3,5; [(-1; —2), x € (—o0; —1) U
21 972 1L5) | &1, | U[8+0) | B /1
(=2; -1)

22 80 4 2 3 12
23 | p=7 pzi p<17 |? p:(;”m p<3
24 82 68 2 3_34@ 75
26 815 2V3 Ji5 2J3-3 2742

15 3 6 2 8
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Homep Bapuant
3a/aAHK
6 7 8 9 10
1 2 -1 -1 1 234
2 1 1 3 2 1
3 3 2 1 2 3
4 2,4 3,4 1 -1,5 1
5 314 431 243 3 1
6 1 122 -115 3 4
7 3 2 -2 -1 2015
8 1 4 3 4 2
9 60 113 42 135 115
10 111,5 6 30 0,2014 2
11 20 76 18 484 22
12 0,8 10,5 0,5 24 3
13 12 1 34 24 24
14 3 1 4 4 3
15 3 8 6 4 14
16 5000 61,6 1260 5130 25
17 500 4.5 1 13 1,5
18 4 1 3 2 1
19 0,25 0,08 0,2 0,53 0,75
20 42 56 12 5050 1200
8 (-14,16; |x € [0; 1) U
21 4 81 1.5 2,88) | U[T; +w)
22 100 38; 83 44 19 8
23 p<-4 p=-1 p=1 p=2 p=-1
24 920 87 3 3 —%
96 | T3 4514 35V6 | 214 V3-1
3 56 24 7 2
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PEIIEHUE BAPUAHTA 5
YACTH 1

Moayns «Anre6pa» |

2
5J2 <8, Tk (sﬁ) =25.2=50,28% =641 50< 64

27 T2'10 21
(-3): [—% —O,l) =(-3):(-0,6)=5
Otser: 3
Takkakp<g,ToOp-q<0,aq—-p>0.
p—q<0<42, 1.e. HepaBeHCTBO p — g <42 BepHO
q — p <0 — HeBepHO
q—p>0>-4, 1.e. HepaBeHCTBO ¢ — p > —4 BEPHO
Orser: 3
(3,5-10%)-(2-10%)=(3,5-2)-(102-107)=7-1023 =
=7-10" = 0,00007

Orger: 2
x-1 1-x
4 3
3(x-1)=4(1-x)
3x-3=4-4x
Ix=17
x=1
OrtserT: 1
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Ha rpaduke n3obpaxena napabona ¢ BETBIMH BBEpX, T.€. 3-if
BApHaHT OTBETAa OTNaJaeT

y=x2—2x y=x2+2x y:x2+2
x8=—i=—_—2=1 x, =-1 x,=0
2a 2
Ha pucyske x, = 1, nostoMy noaxoaur 1-i oTser.
Ortsert: 1
c,=n"+2n
¢q=1+2=3
c,=8+4=12
Otser: 3
2
5x 5y 5x ——5x(x—1)_ 5x
x—1 x—1 x—1
2
Hpnx=1:~—3—=§ —EJ—— (_3]=_§=_2,5
3 1_1 3 3/ 3 2 2
3
Orteer: -2,5
12x-1327-4x
12x+4x>27+13
16x > 20
xZE
16
xZ—S—
4
Otser: 2



[ Mopaynb «FeomeTpun»

9, y B LA+ /D =180°

44D + £D =180°
54D =180°

D C ZD =36°
ZC = /A =180°—-36°=144°
OrTseT: 144

10.
4 sin 4 = 0,6 =%

15 BC=0,6-15=9
AC =\ AB* - BC? =

C B —225-81=144=12

OtBer: 12

11. A Karer, nexamuii Hanpotus yraa 30°,
;{/5 4/5 paBe€H MOJOBHHE THIIOTEHY3bl, TO €CTh

AC=243.
B C Ilo teopeme IIugaropa

BC =43 -3 =33 =427
SMBC=-;—AB-BC=%§‘/§-§/2_=
laes 3

= — 81=—=1,5

2‘/_ 2

OtBet: Sy pc = 18\3

12.

s =32 +4% =
5 OB 3+§ 5
v sinAAOB=g=O,6
O A

Ortser: 0,6
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13.

CyMMa yriioB ILECTHYTOJIbHHKA paBHa
180°-(6 —2) = 720° # 360°.

B npou3BonsHOM poMOe AHaroHaaH HE paBHBEL.

B npsMoyroisHHKE JHaroHaJId NEHCTBUTENILHO BCETAa PaBHBI.
S'=d’ 1A KBajpaTa, T.¢. YETBEPTOE YTBEPIICHHE TAIOKE BEPHO.
CyMMa yrJIOB NpaBHJIBHOTO NATHYTOJIbHUKA paBHA

o

=108°#112°

180°- (5 — 2) = 540° ; oguH yron paBeH 540
Ortser: 34

Mogynb «<PeanbHas MatemMmarmka»

14.

15.

16.

17.

156

ManbyHk yI0XKHICS B HOPMAaTHB YE€TBEPKH, TaKk Kak npobe-
#au ObicTpee 2 MUH 38 C, HO HE YJIOXKMIICS B HOPMaTHB Mf-
TEPKH, TaK Kak Mpobexal MeasieHHee 2 MHH 24 c.

Ortser: 2

W3 pucyHKa BHIHO, 4TO 32 NEpBbIE 2 C KaMeHb NOJHAICE C 1 M
0 5 M, T.€. IpoJieTen 4 M.

Ortgert: 4
150 - 100%
180 — x%
150 100 180-100 18000 1800 360
—_— X = = = :——-:120
180 x 150 150 15
120-100=20
OrtBer: 20
5,=0,75-4=3 (xm)
T I 52=0,75-3=2,25 (km)
=
s l=\/s12+522 =9 +5,0625 =
<t
=4/14,0625 = 3,75
STo7a V14, 75 (kM)
OrtBer: 3,75



18. [Ilo auarpamMme BHIHO, YTO BEPHBIN OTBET — YTJIEBOABL.
Ortser: 3

19. Bcero 6yxs: 10. U3 aux rmacHeix: 5.

P=2=05
10

Otser: 0,5

20. E=mgh:>m=£.
gh

Ipu g =9,8, h=4, F=50,96 nmeem:
_ 50,96 50,96 5096 637 91 13 _

= - - 2223,
9,8-4 39,2 3920 490 70 10

Orser: 1,3.

YACTD 2

| Monaynb «<Anre6pa»

21, x*-4x"-Tx+28=0
X (x—=4)-T(x-4)=0
(x-4)(x*-7)=0
x—4=0 x*=7=0
x=4 xt=7

x=i\ﬁ

OrTser: 4; i\ﬁ
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22. Ilycts mMpHHa U3ropoau x (M), TOraa JUTMHA paBHa x + 5 (M).
S=x(x+5)=204
x*+5x-204=0
D =25+4-204 =841 = 29?

-5+29 |12
x = =
Ortser: 12
23. vt
p > 3: Hem o6wux moyex
3 y=3-|2x - 5|
4 R
o ANl 2 (3 x
L\
p < 3: 0ee obujue movku

Ilpu p < 3 npsaMas y = p uMeeT ¢ rpadMKOM paBHO ABe oOLIHe
TOYKH.

Mopayns «<F'eomeTpusi» ]

24. o +a+30°=180°
2a =150°
a=75°
OrtBerT: 75°
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25. B C LOAD = ZOCB xak BHYyT-
pPEHHHE HAaKpeCT JeXallye
& yriabl, 00pa3oBaHHBIE TIPH
nepeceYeHHH IapaLIebHbIX
npamMeix BC n AD cexyuent
AC; ZBOC = ZAOD xak
BEPTHKAJILHBIE YTJIbI, TIO3TO-
My AAOD~ABOC (no

IBYM yTJIaMm).

_at+tb+c _5+6+9
2 2

S=yJp(p-a) p-b)Xp-c)=+10-5-4-1=102

_abc_ 569 270 _ 27 _27\2
4S 41042 40V2 42 8

26. 10

212

8

Otser
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