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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEBHOM JUCIIUILIVHE

CO.01.13 MATEMATHUKA

HaumeHoBaHue pa3iesioB U TeM

Koanl koMIeTeHIUH,
¢GopMuUpOBaHMIO KOTOPBIX
CIOCOOCTBYET JIEMEHT
NMPOrpamMMbl

OLeHOYHOE CPEeSICTBO

4

Pa3zgen 1.Pa3BuTHe NOHATHS 0 YHCJIE

Tema 1.1. IloBTOpeHHE

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06

[IpakTrueckue 3aHATUS
YcrHbIi onpoc
Ok3aMeHanoHHas pabora

Pazgen

2. KopHu, crenenu, u jorapugmbl

Tema 2.1. KopHu, crenenu,
Jorapugpmsl

Tema 2.2. Jlorapudm yucia u
€ro CBOMCTBAa

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07

[IpakTueckue 3aHsATUS
Tect Nel
DK3aMeHaImoHHas paboTa

Paznen 3. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 3.1 IlapaneabHoOCTD
NPSIMbIX U IJIOCKOCTEN

Tema 3.2 IlepneHIUKYJISIPHOCTH
NPSIMBIX U IJIOCKOCTEN

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07

[IpakTrueckue 3aHATUS
YcrHbIi onpoc

Tect No2
DK3aMeHaImoHHas pabora

Pasnea 4. KomOnnaTopuka

Tema 4.1 Dj1eMeHTBI
KOMOUHATOPUKH

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07, OK.08,
OK.09

[IpakTrueckue 3aHATUS
YcrHbIi onpoc
Tect Ne3

Pa3nes 5. KoopanHaThl M BEeKTOPBI

Tema 5.1 IIpsimoyrosabHas
(nexkaprToBasi) cucrema
KOOPAMHAT B IPOCTPAHCTBE

Tema 5.2 BekTops! B
MPOCTPAHCTBE

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07

[IpakTueckue 3aHsATUS
VYeTHbII onpoc
Tect No4

Pa3nes 6. OCHOBbI TPDUTOHOMETPHH

Tema 6.1 OcHOBHEIE
TPUTOHOMETPUYECKHE MOHATHS
M TOKIECTBA

Tema 6.2 Tpuronomerpunueckue
YPABHEHHS M HEPABEHCTBA

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06

[IpakTueckue 3aHsATUS
VYeTHbII onpoc
Tect Ne5

DK3aMeHamoHHas pabora

Pasznen 7. ®yHKIUH, HX CBOIICTBA M Ipa

HKH

Tema 7.1 ®yHKUMH, UX CBOIICTBA
u rpapuxu

Tema 7.2 CTteneHHbIe,
nokKa3zarejibHbIe,

Jorapupmmuyeckue u

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07

[IpakTueckue 3aHsATUS
VYeTHbII onpoc
Tect Ne6

DK3aMeHalMoHHas pabora




TPUTOHOMeTpUYecKUe PYHKINU

Paznesn 8. MHOrOrpaHHMKHU M KPYIJible TeJia

Tema 8.1 MHOrorpaHHuKH

Tema 8.2 Tesia 1 moBepxXHOCTH
BpAallleHUs

OK.01, OK.02, OK.03, OK.04,
OK.07, OK.08, OK.09

IIpakTrueckue 3aHATHS
VYcrHbIi onpoc

TectNe7
DK3aMeHaImoHHas paboTa

Pa3nes 9. U3mepennsi B reoMeTpun

Tema 9.1 U3mepenus B
reoMeTpuu

OK.01, OK.02, OK.03, OK.04,
OK.07, OK.08, OK.09

IIpakTrueckue 3aHATHS
YcrHbIi onpoc

TectNe8
DK3aMeHaImoHHas paboTa

Paszgea 10. Hauayia MaTeMaTH4€CKOr0 aH

ajIu3a

Tema 10.1 IlocyenoBaTeJIJLHOCTH
U MX Npeaesbl

Tema 10.2 IIpouzBoaHas u ee
NnpuMeHeHHe

Tema 10.3 IlepBooOpa3nas u
HHTerpaji

OK.01, OK.02, OK.03, OK.04,
OK.07, OK.08, OK.09

[IpakTrueckue 3aHsATUS
VYeTHbII onpoc
TectNe9

DKk3aMeHalmoHHas pabora

Paznen 11. JjieMeHTHI TEOPUM BEPOSATHOCTEN. JJIeMEHThl MATEMATHYECKOM CTATUCTUKHU

Tema 11.1 DiieMeHTHI TEOPUH
BepoOsATHOCTEM

Tema 11.2 1eMeHTBI
MATEMATHYECKOM CTATHCTHKH

OK.01, OK.02, OK.03, OK.04,
OK.07, OK.08, OK.09

[IpakTueckue 3aHsATUS
VYeTHbII onpoc
TectNelO

DK3aMeHaoHHas pabora

Paznen 12. YpaBHeHHs 1 HepaBeHCTBA

Tema 12.1 YpaBHeHus u
CHCTEMbI YPAaBHEHUM

Tema 12.2 HepaBencTBa

Tema 12.3 Oo0o01maree
NMOBTOpPEHHE

OK.01, OK.02, OK.03, OK.04,
OK.05,0K.06, OK.07

IIpakTrueckue 3aHATHS
YcrHbIi onpoc

TectNel 1
DK3aMeHaImoHHas pabora




KOMILJIEKT 3AJTAHUI
Tect Nel

BapuanT Nel

2

1
3ananue 1. (6o10epume ooun eéapuanm omeema) Beraucnure: - 54- [—j - 33.

27

BapuaHTbl 0TBETOB:
1)-39 2)-27 3)-519 4) 453

3ananmue 2. (6v10epume 06a sapuanma omeemos) B kakux CTETIIEHHBIX paBeHCTBAX JOMYIICHBI OMIMOKN?
BapuaHTbI 0OTBETOB:

1) an:am:an+m 2) (an]m:anm

3) a]‘! . am — an+m 4) a]‘! . am — an-m

3ananue 3. (evibepume ooun sapuanm omeema) IlpencraBbTe BBIpaKEHUE 12 -2 B Buge crenenn c
JTPOOHBIM TIOKA3aTEeIIeM.

BapuaHTbI 0TBETOB:
5 6 4 2

1) 26 2) 25 3) 25 4) 23

3aganue 4. (6bi6epume ooun sapuanm omeema) Beraucnure 3HaueHne BoipakeHus 1g4 +1g25.

BapuaHTbI 0TBETOB:
1)2 2) 1g29 3) 10 4) 100

3
3ananue 5. (svibepume oodun eapuanm omeema) Halinure 3HaueHue BbIpaxkeHHs log,a’, eciu

log,a=21.

BapuaHTbI 0TBETOB:
3

1) 3 2) 7 3)9 4) 217

3ananue 6. (svibepume ooun eapuanm omeéema) Beruucnute: 107'°
BapuaHTbI 0TBETOB:
1) 10 2) 25 3)5 4)2

3aganue 7. (6vlOepume apuanmel 0meemos CO2NACHO meKcmy 3a0anus) Y CTaHOBUTE COOTBETCTBHE,
9TOOBI OYYMITNCH BEPHBIC PABEHCTBA.

A) log, a = b) log, 6 + log, c = B) log c¢"= I') log,1 =
BapuaHTbl 0TBETOB:
1) log, (6-¢) 2)mlog, c 31 4)0

3aganue 8. (svlOepume o00un eapuanm omeema) B pe3ynbraTe BO3BEIACHHS OOEUX 4YaCTel

HWPPALMOHATIBHOTO ypaBHEHUST +/3x +1 = x —3 B KBagpaT nosydaercs ...
BapuaHTbl 0TBETOB:

1) 3x+1 =x>+6x-9 2)3x+1=x"-3x+6
3)3x+1=x"-9 4)3x+1 =x>—6x+9

3aganue 9. (6vi6epume ooun eapuanm omeema) Peunre ypaBHeHHeE: [Ej =16.

BapuaHTbl 0TBETOB:



1) x=—4 2) x=4 3) x=32 4) x =L

32
3aganue 10. (sv10epume 00un éapuanm omseema) Pemnre HepaBeHCTBO: 3" > é
BapuaHTbl 0TBETOB:
1) (4; +o0) 2) (—oo; —4) 3) [-4;+o0) 4) (—oo0; —4]
3ananue 11. (go10epume 00un éapuanm omeema) Pemmre ypaBHeHHE:
1
Eloga(?x+ 4)=1.
BapuaHTbI 0TBETOB:
1 = 2) 4 3)3 4) =
) 7 7
BapuanT Ne2
1
3aganue 1. (6bi6epume ooun eapuanm omeema) Beraucnure: - 3 <1212 —13.
BapuaHTbl 0TBETOB:
1)-46 2) 194,5 3) 20 4) 46
-5
3ananue 2. (6v10epume ooun eapuanm omeema) Y IPOCTUTE: ———
c'-c
BapuaHTbl 0TBETOB:
ec 2) 1 3)clf 4)x”°
c

3ananue 3. (6vibepume 6apuanmevl 0MEemMos8 Co2NACHO MeKcmy 3a0anus) YCTaHOBHUTE COOTBETCTBHUE

MCKAY CTCIICHBIO C I[pOGHBIM IMOKa3aTcJICM U KOPHEM.
1 1 2 3

A) 2° B) 22 B) 23 ) 22
BapuaHTbI 0TBETOB:

1) V2 2) 8 3) 2 4) 34

3ananue 4. (6v10epume ooun eapuanm omeema) Berancnure: log,180-1log 5.

BapuaHThbl 0TBETOB:
1) 30 2)2 33 4) 6

3ananue 5. (6vi0epume ooun eapuanm omeema) Halinure 3HaueHue BeIpakeHus  log 4 ¢, ecnu log 4 ¢~
> =45.
BapuaHTbl 0TBETOB:

1)% 2)9 3)-225 4)-9

3ananue 6. (svi6epume ooun eapuanm omeema) Haiinure 3HaueHNe BEIpakeHus 5° %7,

BapuaHTbl 0TBETOB:
1)8 2)6 3)4 4)2

3ananmue 7. (6v10epume ooun eapuarnm omeema) Y KaXKUTe HEBEPHOE JOTapHUPMHUUECKOE TOKIECTBO.
BapuaHTbl 0TBETOB:

1) log,.(¢c,:¢,) = log, ¢; — log, ¢, 2) log, c™ = m-log, ¢
3) logua=0 4) log.1=0



3ananue 8. (svibepume ooun eapuamm omeema) B pe3ynbrare BO3BEICHUS O0EUX YacTel
HUPPALMOHAIIBHOIO YPABHEHUS Jx+1=11-x B KBaJpar MOJIy4aeTcs ...

BapuaHThbI 0TBETOB:

1) x+1=121-22x+x> 2) x+1=121-11x+x"

3) x+1=22—-1Ix+x’ 4) x+1=121-x"

3aganue 9. (6vi6epume ooun sapuanm omeema) Pemure ypaBuenue: 3" = TR
BapuaHTbl 0TBETOB:
1)x =27 2) x=-3 3) x=4 4) x=—4

3anaunue 10. (go10epume 00un éapuanm omeema) Pemmre HepaBEHCTBO: (Ej <l16.

BapuaHTbI 0TBETOB:

1) (4; +0) 2) (—oo; —4) 3) (—o0; —4] 4) [—4; +0)

3ananue 11. (go10epume 00un éapuanm omeema) Pemmre ypaBHeHHE:
2log,(5 — 2x) = 4.
BapuaHTbl 0TBETOB:

1) 0,5 2) —4 3)—2 4) 2

Bapuant Ne 3

1
3ananue 1. (6v16epume ooun sapuanm omeema) Beruucnure: 37 - 30-125°.
BapuaHTbl 0TBETOB:

1) 31 2) - 113 3) 113 4) 22

-15
3agaunue 2. (6vi6epume ooun sapuarnm omeema) Y IPOCTUTE BhIPAKCHHE

(")
BapuaHTbl 0TBETOB:
1) x° 2)x 3 3)x° 4)x3
1
3aganue 3. (8vi0epume 00un eapuanm omeema) 3aNUIINTE BBIPAKECHUE B BHJIE CTEIIEHU C
5 x3

JTPOOHBIM TIOKA3aTEeJIEeM.
BapuaHTbI 0TBETOB:

3 _10 3 3
1) x!° 2) x 3 ) x’ 4) x 10

3ananue 4. (6v10epume ooun éapuanm omeema) Haiinure 3nauenue Beipakenus log,, 2 +log,; 0,15.

BapuaHTbl 0TBETOB:

1o 2)-1 31 4) 2,15

Bananmue 5. (svi6epume ooun eapuanm omeema) Haiinure 3Hauenue Bulpakenus  log 7 b, ecm log 7 b®
=27.

BapuaHThbl 0TBETOB:

1) 9 2)3 3) 24 4) 81

—lIgl6
3aganue 6(sv10epume ooun eapuanm omseema) Beraucaure: 102 .

BapuaHTbl 0TBETOB:



1)4 2) 8 3) 10 4)1g 4

3aganue 7. (6vlOepume apuanmsvl 0meemos CO2NACHO meKcmy 3a0anus) Y CTaHOBUTE COOTBETCTBHE,
9TOOBI OYYHITNCH BEPHBIC PABEHCTBA.

A)log,c™ = B) log,(cy:c,) = B)log,(c,-¢c;) = 1) log, Ve
BapuaHTbl 0TBETOB:

1) log,c, — log,c, 2) m-log,c

3) i log, c 4)log,c, + log, c,

3ananue 8. (svibepume ooun eapuamm omeema) B pe3ynbrare BO3BEIACHUS O0EUX YacTel

MPPAIMOHATBEHOTO YpaBHEHUS x° +9 = 2x —3 B KBajpar MOTy4aeTcs ...
BapuaHTbl 0TBETOB:

1) x> +9 =2x>-12x+9 2) x> +9=4x>-12x+9

3) x+3=4x"-9 4) x> +9 =2x"-6x+6

3agaunue 9. (6vi6epume ooun sapuanm omeema) Pemnre ypaBHEeHHE: (gj =27.

BapuaHThbI 0TBETOB:
1)x =281 2) x=9 3) x=-3 4) x=3

3aganue 10. (svi6epume 00un eapuanm omeema) Pemmre Hepasenctso: 5* < 0,2,
BapuaHTbl 0TBETOB:

1) (—oo;1) 2) (—oo; —1) 3) (—oo; —1] 4) [—1;+o0)

3ananue 11. Pemmure ypasnenue: 2 log, (8x+ 3) = 6.
BapuaHThbI 0TBETOB:

3 ]
13 2 3 4)0

Bapuant Ne 4

2
3ananue 1. (6b16epume ooun sapuanm omeema) Beruucnure: - 11- 83 + 34,
BapuaHTbl 0TBETOB:
1) 78 2) 12 3) 10 4)-10
3ananue 2. (6v1i0epume 06a sapuanma omeemos) Y KaKUTE BEpHbIE CTETICHHBIC PAaBEHCTBA.
BapuaHTbl 0TBETOB:

1) an:amzan+m 2) (an]mzanm
3) a]‘! . am — an+m 4) a]"! . am — an-m

3ananme 3. (6vibepume 6apuanmevl 0OMEEmMo8 Co2NACHO MeKCmy 3a0anus) YCTaHOBUTE COOTBETCTBHUE
MEX/1y KOPHEM U CTENEHBIO C APOOHBIM MOKa3aTeleM.

A) 2 B) \2 B) 4 I 8

BapuaHThbl 0TBETOB:
1 2 3 1

1) 22 2) 23 3) 2? 4) 23

. 7
3ananue 4. (6v10epume ooun eapuanm omeema) Haiinnte 3HaueHue Belpaxenus log, 7 —log, o

BapuaHTbl 0TBETOB:

9 49
14 2) log, 6— 3) log, — 4)5
) ) log, T ) 8276 )



3ananue S. (evibepume ooun eapuanm omeema) Haiinnte 3HaueHwe BBIpaXeHus log,a, ecmn
1

log, a’=9.

BapuaHTbl 0TBETOB:

1 Y9 2)3 3)-3 4) 27
3ananmue 6. (svi6epume odun eapuarm omeema) Borancinre: 2719823

BapuaHTbl 0TBETOB:

5 2)-5 3) % 4) - f

3agaunue 7. (6vi6epume ooun sapuanm omeema) B xakoit hopMyiie gomyiieHa ommoka?
BapuaHTbl 0TBETOB:

Dlog.nc=nlog,c 2) log,c™ = m-log, ¢
3) log,a=1 4) log, e + log, c = log, (s-c)

3aganue 8. (6vlbOepume o00un eapuanm omeema) B pe3ynbraTe BO3BEICHHS OOEUX 4YaCTel

HWPPALMOHATIBHOTO YPABHEHUSI +/ X + 2 =4 — X B KBaApar MoJy4aercs ...
BapuaHTbl 0TBETOB:

1) x+2=8-x" 2) x+2=8—4x+x’

3) x+2=16-8x+x’ 4) x+2=16-x"

3aganue 9. (6vi6epume ooun sapuanm omeema) Pemure ypaBuenue: 2° = —

BapuaHTbl 0TBETOB:

1
1)x=-5 2) x=-6 3) x=6 4) y = ——
) ) ) ) x %

Bananme 9. (svi6epume ooun eapuanm omeema) Pemure nepasencrso: 0,3 = 0,00.
BapuaHThbl 0TBETOB:

1) (2; +0) 2) (—o0; 2) 3) (—oo; 2] 4) [2;+c0)

3aganue 10. (so10epume 00un éapuanm omeema) Pemmre ypaBHeHHE:

log,s(5x—3) = —1.

BapuaHTbI 0TBETOB:
1) 0,6 2)0,8 31 4) 1,6



OTBeThbI HA TECT

Ne zaganus B.1 B.2 B.3 B.4
1 3 1 2 4
2 14 2 1 23
3 | A3,b1,B4,172 4 A4,b1,B2,13
4 | 2 3 1
5 3 4 2 4
6 2 1 1 3
7 A3,b1,B2,14 3 A2,b1,B4,13 1
8 4 1 2 3
9 1 4 3 2
10 3 4 3 2
11 2 3 1 3

Kpurepuu oneHok
MakcuMalibHOE KOJIMUECTBO OAIJIOB 1O TeCTy - 14 6aioB
«5» - 13, 14 6amnoB
«4» - 10, 11,12 6amos
«3»-17,8,9 6amnos
«2» - 6 1 MeHee 0alIoB




Tect Ne2

Bapuanr 1

Nel. ITonp3ysice n300pakeHNEM Ha PUCYHKE, HA30BHTE!
a) Touky nepecedyenus npsmor AD ¢ mnockoctsio DD C;
0) muHuto epecedeHus miockocteit ADDu DCD.

B kaxkoii u3 mockocreiit ADD;, A;B 1B, BB,C;, BCD ne nexut Touka A?

No2. BH — menuana tpeyroiasauka ABC. Tlpsimas MA meprieHauKysipHa III0CKOCTH TpeyroibHuKa. Halmnte
yroJ Mmexay npsmeiMa BH u MA.

Ne3. ITpsimast CD nepneHauKyssipHa INOCKOCTH ocTpoyroiasHoro TpeyronsHuka ABC. CK — ero BricoTa.
Hoxaxure, uto npsmele DK 1 AB B3auMHO nepneHANKYIISIPHBL.

Otsetnl: 1: a)D 6)DD1 B) BB:C,

2.90

3. CDL (AABC) > CD1CA; CDL1CB

Bapwuanrt 2
Nel. [Tonw3ysick H300paKEHHEM Ha PUCYHKE, HA30BUTE:
a) TOuKy nepecedenus npsmoit BD ¢ mnockocteio ABC;
0) MO niepecedyenus iockocteir ABDu CDB.

B kaxkoii u3 mnockocreit ABD, BDC, ABC, ADC ne nexut Touka C?

ﬂ &

B

Ne2. AH — mennana tpeyronsHuka ABC. Ilpsmas MB nepnenaukynsipHa III0cKOCTH TpeyroiabHuka. Halinure
yron Mexay npsmeiMu AH n MB.

Ne3. lnaronanu miockoro uetsipexyroasHuka ABCD nepecekatorces B Touke O. U3 Toukn O npoBeneHsl
neprneHaukysip OM k npamoit AB u neprnenaukymsp OK K MI0CKOCTH 4eThIpeXyroiabHuKa. JloKakuTe, 94To

yron Mexay npsmeiMu MK 1 AB npsimoi.



OTtBeThI:

1. a)B 6) BD B)ABD

2.90

3. KO - nepnenauxyasp k miaockoctu ABCJI,

KM - nakjoHHas1, neprneHaukyjasip OM - npoexuus HakJIoHHOi. TeopeMa o 3-x mepnenaukyJsipax: Eciau
npsiMasi, IpoBeJleHHAsl HA MJIOCKOCTH Yepe3 0CHOBaHUE HAKJIOHHOM, MePNeHIUKYJIAPHA ee NPOeKIHH, TO
OHA MEePHEeHANKYJISPHA HAKJIOHHOI. =

ABLKM u £ZKMB=90°

Tect Ne 3
Bonpoc 1. CkonbkuMu crioco0amMu MOTYT Pa3MECTHTHCSI 8 UEIOBEK B CaJOHE aBTOOyca Ha BOCHBMH

CBOOOHBIX MecTax?

1. 40320
2. 1600
3. 24
4. 4

Bonpoc 2. KomOunaTopuka oTBeyaeT Ha BOIIPOC
1. KakoBa 4acTOTa MaCCOBBIX CIyYalHBIX SIBJICHUI;
2. C KaKo¥ BEPOATHOCTHIO MPOU30UJIET HEKOTOPOE CIIyJaitHOE COOBITHE;
3. CKOJIBKO pa3jIH4YHbIX KOMOMHAIIMI MOKHO COCTABUTH M3 3JIEMEHTOB JAHHOT0 MHOKECTBA.

Bonpoc 3. CkonbKO CylecTByeT BapuaHTOB BbIOOpa IBYX YHCEN U3 BOCbMH?

1. 36
2. 18
3. 28
4. 6

Bonpoc 4.B maptun u3z 4000 cemsn nmenunsl 50 ceMsH He B3oumuid. KakoBa BEpOATHOCTH

MOSIBJICHUS HEBCXOKHUX CEMSH?

1. 0,05
2. 0,0125
3. 0,5
4. 0,001
Bonpoc 5. BriGepute u3 npenyiokeHHBIX MHOKECTB MHOKECTBO HATYyPaJIbHBIX YHCET
1. N
2. C
3. Q
4. R

Bonpoc 6. MHOecTBO, cOCTOsILIIEE U3 BCEX DJIEMEHTOB, NPUHAMIEKAIUX MHOXKECTBY A U HE

MIPUHAJICKANX MHOKECTBY B Ha3bIBatOT



1. mepecedeHueM MHOXKECTB A U B;
2. Ppa3HOCTBIO MHOKeCTB A 1 B;
3. oObenuHeHUuEM MHOXeCTB A u B.
Bonpoc 7. CKonbKO pa3IMUHbIX MATH3HAYHBIX YHCEJI MOKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 57

1. 120

2. 3125
3. 5
4. 20

Bonpoc 8. Ckonpkumu crmocobamu 13 9 y4eOHBIX TUCIUIIMH MOYKHO COCTaBUTH DACIHCaHUE

y4eOHOTOo JTHS U3 6 Pa3TUUHBIX YPOKOB.

1. 258

2. 10000
3. 60480
4. 78356

Bonpoc 9. Ecnmu 06bekT A MOXHO BBIOpaTh X crocobamu, a 00beKT B — y cmmocobamu, TO Kakum

KOJIMYECTBOM CTIOCOOOB MOKHO BBIOPATh 0OBEKT «A 1 B»

1. xy
2. X

3. Xy
4. xty

Bonpoc 10. Ckonpkumu crioco6aMu MOKHO PaCCTaBUTh 4 pa3IMYHbIC KHUTH HA KHIDKHOW TTOJIKE?

1. 20

2. 4

3. 24

4. 16
Tect Ne4
1 Bapuant

1. CootHecute rpadguku QyHKIUI C BX 00JIACTHIO ONPECIICHHS.

A)y=3x-8: B) y=VX+ & B——

(x—3)(x+4)
1. x>-4; 2. x#3;x#4; 3. X-1000€e 4ucio;

2. Vxaxute rpaduk yeTHOU PpyHKIMU (purc.1)



DT | 2) " Y »
f
i 0 - o[ ] :
wEEE
| 1111}
1) LY J‘.,._]:T:-.:.-. &[] w1 I
)] W A 16 1
_,LL_ —+H | : {1 +H
] Jd 1 J L1

puc.1
3.Vxaxure rpaduk HeueTHOU (yHKIMHU (puC. 1)

OTBeTUTH Ha BONPOCHI 4-7, ucnonb3ys rpadhuk GpyHKImH ( puc.2)

puc.2
4.3anumuTe MPOMEKYTKH BO3pacTaHus QyHKIIUH.
5. 3anuImmTe TPOMEXYTKH yObIBaHHS (QyHKIIH.
6.Yxaxure Hy1M QyHKIHU.

7.3anumnmre TOYKH SKCTpeMyMa (yHKIIUH.

2
8. 300pa3uth cxemMaTu4dHO rpaduk PyHKIIUN y= - 3.

9. CootHecure rpaduku QyHKIUN C ©X 00JACTHIO 3HAYCHUM:
A)y=3*+5; B)y=sinx+3; B)y=log,(x+5) .
1) (o), 2) (550) , 3) [2;4].
10. JIna pyskiuu y=3x-4 HaiinutTe 0OpaTHYIO.
2 BapuaHT

1. Cootrecure rpaduku QyHKIUN C IX OOIACTHIO ONPEICICHUS.

g
A)y=6x+8; B) y=VX+ 6; B——

(x—5)H=+7)
1. x>-6; 2. x#£5;x#7; 3. X-J11000€ 4uclo;

2.Ykaxwure rpapuk 4eTHOH GyHKuuu (puc.l)
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puc.1
3.Vkaxwute rpadpux HeueTHOU pyHKIMM (puc. 1)

OTBeTUTH HA BOMIPOCHI 4-7, ucnonb3ys rpaduk ( puc.2)

A)f

puc.2
4.3anummTe NpoOMeKyTKH BO3pacTaHus (QyHKIIUH.

5. 3anuIunTe NPOMEXYTKH YObIBAaHUS (DYHKIHH.

6.YKaxuTe HyJU QYyHKIIHH.

7.3anummTe TOUYKH KCTpeMyMa (DYHKITUH.

8. 300pa3uth cxemMaTu4dHO rpaduk PyHKIIUH Y= -
X

9. CootHecute rpaduku GyHKIMN C UX 00IACTHIO 3HAYCHUH:
A)y=4*-6; B)y=sinx+1; B)y=log,(x+9) .

1) (-6;0), 2) [0;2], 3) (-o0500),

10. st pysKmum y=6x+5 HaiiauTe 0OpaTHYIO

3 BapuaHT

1. Cootrecure rpaduku GyHKINN C KX 007TACTHIO OMPEICICHHUS.
8x

_ 2 1. _ N -
A)y=3x°-1; B) y=VX— 4; B o) 2)

1. x>4; 2. x£2;x#9; 3. x-mo0oe 4ucio;

2.Vxaxute rpaduk yeTHOU PyHKIMU (purc.1)
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puc.1
3.Vkaxwute rpadpux HeueTHOU pyHKIHM (puc. 1)

OTBeTuTh Ha BONPOCHI 4-7, Hcnonb3yst rpaduk ( puc.2)

-y =fx
B 1

4.3anummre NpOMEKyTKH BO3pacTaHUus (yHKIIUH.

5. 3anuImmTe TPOMEXYTKH yObIBaHHS (QyHKIIUH.
6.YKaxuTe HyJTU QYyHKIIHH.

7.3anumnmre TOYKH SKCTpeMyMa (yHKIIUH.

8. U306pasuts cxematiano rpaduk ynxmuun y=(X — 3)%+4
9. CootHecute rpaduku GyHKIUH C UX 00TaCThIO 3HAUCHU:
A)y=4*+3; B)y=cosx+2; B)y=log,(x+9) .

1) (350), 2) (-o500), 3) [1;3],

10.Ins dyskimn y=2x+4 HaliguTe 0OpaTHYIO

4 BapuaHT

1. CootHecute rpadgukn QyHKIUI C BX 00JIaCTHIO ONIPECICHHS.

A)y3xHls B) y=VEFE B

1. x>-8; 2. x#0;x#4; 3. X-1000€ 4ucio;

2.Vxaxute rpaduk yeTHOU PpyHKIMU (purc.1)
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3.Vxaxure rpaduk HeueTHOU (yHKIMHU (puC. 1)

puc.1

OTBeTUTH Ha BOMPOCHI 4-7, ucnonb3ys rpaduk ( puc.2)

7Y

‘ vY=fix)
-

o X\ Pyc.2

(==
—

k

‘\r...:‘
4.3

5. 3anuIunTe NPOMEXYTKH YOBIBAaHUS (DYHKIHH.

1.

6.YKaxuTe HyJIU QYyHKIIHH.

7.3anunmmTe TOUYKH SKCTpeMyMa (DYHKITUH.

8. U306pasuts cxematiano rpaduk ynxmun y=(X + 4)%+2
9.CootHecure rpaduku QyHKIHHA ¢ MX 00JIACTHIO 3HAUCHHH :
A)y=4*-1; B)y=sinx+5; B)y=1log,(3x+9) .

1), [4;6] 2)(=1;0), 3)(-0;0),

10.JInst pynkimn y=5x-8 Haiiure oOpaTHYIO



OTBETHI K 3aJaHUSIM:

1 2 4 5 6 7 9 10

I Bapuanr | ABB |3 [—4;0]u [7;9] [—7;—4], | -6;-2; 4;0,7 | ABB _x;_“
312 [0: 7] ’ 231

2papmantr | ABB |1 [-5:—2]ul2;7] |[-8;-5], |-7;5 -5;-2; |ABB yz“;_S
312 [—2: 2], SUEPE

[7;9]

3papuanr | ABB |1 [—4; —2]u0;4] | [-2;0], -3;-1; 1-2;0 ABB y=“;_‘*
312 s 132

4Bapnantr | ABB |1 [—2; 4] [-7;-2] |-5;2 -2 ABB XZ_S
312 213




TecTNeS
Bapuanr 1
1. K xaxknaoMy MHOTOTPaHHHKY YKaskuTe OYKBY COOTBETCTBYIOLIEI0 H300pasKeHus!

MHOTOTPAHHUKA ¢ pUCYHKa 1:

- HEBBINTYKJIbIA MHOTOT'PAHHUK ........ nu

~,
P S —

|
1
/ )L____ |

C; D;

nu K JI M puc.l
2. Kakwue u3 yTBepsKaeHUl cipaBeJIuBbI I MPABUWIbHON MUPAMM/bI:

- B €€ OCHOBAHUM JIC)KUT HpaBI/IJ'IBHHﬁ MHOI'OYT'OJIbHUK,



JA HET
- Bce €€ TpaHy NPaBUIIbHBIE MHOTOYTIOJIbHUKU;
A HET
- ATTO®EMOM Ha3bIBaeTCs BHICOTA IPABUILHOM THPAMULIEL,
A HET
- OTPE30K, COCAUHSAIOININ BEPIIMHY IUPAMHU/JIBI C LICHTPOM OCHOBAHMS, SIBJISIETCS €€ BBICOTOM;

JA HET

- Bce OOKOBbIE TPaHM MPABUILHON MUPAMUJIBI PABHBI,

JA HET
- OCHOBAaHHEM TPABWIBHON MHPaMUIbI MOKET OBITh KBAJPAT;

JA HET
- OCHOBAHMEM IPAaBWIbHON MHPaMUIbl MOKET OBITh TpANCIIHS;

TIA HET

3. O KakuxX MHOTOrpaHHUKAX UAET pedb B NPUBEAEHHBIX HUKE TeopeMax (BIUIIATE UX
HA3BaHMs BMeCTO TOYEK):

Teopema 1. [Tnomaas OOKOBOM MOBEPXHOCTH ......uueenrenreneeneeanseneenneaneennannens

...................................................... paBHa IPOU3BEIEHUIO [10JIyCYMMBI IEPUMETPOB

ocHoBaHUs Ha antodemy. IIpaBHIILHON yceueHHOe MUPAMU/bI

Teopema 2. TInomanbs OOKOBON MOBEPXHOCTH ....vvnurenreenneeenneenneeanneenneeanneennns

paBHA MPOU3BENCHHUIO IEPUMETPA OCHOBAHUS HA BBICOTY ..ouvvnntennneennnennneanneenns

IIpsimoii npu3MBI

Teopema 3. TInomaas OOKOBOM MOBEPXHOCTH .....uueeneenreneeneeneennenneaneennenneanns

paBHa MOJOBHHE MTPOU3BEICHUS NIEpUMETpa OCHOBaHUs Ha anodemy. [IpaBuabHOI nUpaMuabI

Bapuanrt 2
1. K xaxknaoMy MHOTOTPaHHHUKY YKaskuTe OYKBY COOTBETCTBYIOLIEI0 H300pasKeHus!

MHOIOrPpaHHHMKA € PUCYHKa 1:

- HEBBINTYKJIbIA MHOTOTPAHHUK ........ K

SR IEVEN) ) (SN (511101 ()1 U IJ
- HAKJIOHHAS TIPU3MA ...eonveneenaennen 3

- IPSAMAS TIPU3BMA «.eveeeenneeeennnannenn. JL1A
1070010091 01 ¢: R 3

- YCEUEHHAS MUPAMUIA ...'vvveernnnnne E

- IPABWJIBHBIA OKTADIP ...cvuveennnen.. B

- IPABUJIBHBIA TETPAIP «o'vnvveennnnnen b

- IPaBUIIbHBIA HKOCABP ..vvveennnen .. M
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2. Kakwue u3 yTBepsKaeHUl cipaBeJIuBbI I IPABUWIbHON MUPAMMIbI:
- B €€ OCHOBAaHUU MOKET JIeXkKaTh JII000 MHOTOYTOJIbHUK;
JA HET
- Bce €€ OOKOBBIC TpaHH PaBHOOGIPEHHBIC TPEYTOIbHUKH;
JA HET
- BBICOTA 68 GOKOBOIT IpaHH, POBEASHHAS U3 BEPLIMHBI, HasbiBacTcss ALTTOOEMOI;

JA HET

- BBICOTA MTPABUJILHOM MHUpaMUbl HE BCETa COBIIAJAET C IEHTPOM OCHOBAHMUS;
JA HET

- Bce pebpa mpaBUIILHON MUPAMHUIBI PABHBI,
JA HET

- OCHOBAaHHMEM MPABWIbHON MHpPaMUIbl MOKET ObITH poMO;
JA HET

- OCHOBAaHMEM MPAaBWIBHON MHPaMUIbl MOKET ObITh PABHOCTOPOHHUHN TPEYTOJIbHHUK;



TIA HET

3.0 KaKHX MHOTOTPAHHUKAX UIET peub B MPUBEIEHHBIX HUKe TeopeMax (BIUIINTE UX
HA3BaHMs BMeCTO TOYEK):

Teopema 1. ITinommagas OOKOBOM TTOBEPXHOCTH ...uvvnnreenneeanneenneeanaeenneennseanneens
....................................................... paBHA NMPOU3BEICHUIO TTOJIyCyMMbI IEPUMETPOB
ocHoBaHUs Ha antodemy. IIpaBHIILHON yceueHHOe MUPAMU/bI

Teopema 2. TInomans OOKOBON MOBEPXHOCTH ...uuvnrrenneenneeenneenneeenneenneeanneennns

paBHA MPOU3BENCHUIO IEPUMETPA OCHOBAHUS HA BBICOTY ..ouvvnntenneennnennneannnenns
IIpsimoii npu3MBI

Teopema 3. TInomaas OOKOBOM MOBEPXHOCTH .....uuuenneenreneeneeneeneenneaneennanneanns

paBHa MOJOBHHE MTPOU3BEICHUS NIEpUMETpa OCHOBaHUs Ha anodemy. [IpaBuabHOI nUpaMuabI

TecTtNe6
BapwuanT 1

1. Kakoe yTBepxaeHue BepHoe?

1) PaBHbIe 00bEMBI MOTYT HMETh TOJIBKO PaBHBIE Tela.

2) PaBHOBenMKHUE TEIa — 3TO TEJA, COBMEIIAEMbIE HATIO)KCHUEM.

3) Ecnu mepBoe Ten0 coAepKUT BTOPOE, TO 00BEM IIEPBOTO TeJIa HE MEHbBIIIE 00beMa BTOPOTO.
2. ABCDABiCiDi — xy6. AB=a, ACi=d. Torna o0beM HaHHOTO Ky0a MOXXHO BBIYHUCIUTBH IO
dbopmye ...

1) V=(ad’):3; 2) V=(d’d):3; 3) V=(N3d’):9.
3. ABCDABCiDi- npsmoyronbnsiii napamienenumnen. Oovem nupamunbl BiABC pasen V. Torna
0o0beM MapajuiesenuIie/ia paBeH ...

1)3V; 2) 4V ; 3) 6V.
4. B kakoM OTHOIICHWH AETUTCS 00BEM TPEYroJbHOW MPU3MBI IMIIOCKOCTBIO, MPOXOJAIICH depes
CpellHHE TUHUW OCHOBaHUM?

1) 1/2. 2) 1/3. 3) 1/4.
5. O0beM mpaBUIILHOM MIECTUYTOILHON MPU3MbI MOYKHO HalTH 0 popmyIe ...

1) V=0,25a’h\3;

2) V= a’h;

3) V=1,5a’h\3,
I7Ie a — CTOpOHA OCHOBAHMUS, /I — BBICOTA MPU3MBI.
6. Bo ckombko paz 00beM IWIMHIpPA, ONMHUCAHHOTO OKOJIO MPABHIILHOW YETHIPEXYTOJIbHOU MPHU3MBL,
0obIIe 00beMa MIIMHAPA, BIUCAHHOTO B ATY Ke MPU3MY?

1) B \2 pas; 2) B 2 pasa; 3) B 4 paza.
7. Kak oTHocsTCS 00BEMBbI IBYX IWJIMHIPOB, €CIM MX BBICOTHI PaBHBI, & OTHOIICHHE DPaJINyCOB

OCHOBaHUM paBHO 27



1) 4. 2) 2. 3) 8.
8. bokoBoe peOpo HAKIOHHON MPHU3MBI JJIUHOW / COCTABISET C IUIOCKOCTHIO OCHOBAaHUS YTOd .

[Tnomane ocHoBaHus paBHa S. Toraa 00beM IPU3MBI MOKHO HAWTH IO hopmyie ...

1) V' = Sising,
2) V= (Sl):cosp,
3) V = Shgp

9. Ilmomaap oceBOro ceueHusi KOHyca paBHa (), paauyc OCHOBaHUS paBeH R, BricoTa KoHyca — H.
Torna ero 00beM MOXHO BBIYUCIUTH IO popMmyIie ...
1) V=1/3zHQ; 2) V=1/37RQ; 3) V=2/3rQ.
10. O6bem yceueHHOTro KOHYyca, BBICOTa KOTOPOro paBHa H, Bbrucisercs no ¢popmyre ...
1) V=2/3zH(R; +R> + \/R1R2), rae R;u R; - paauycel OCHOBaHUM;
2) V=1/3H(M+N+MN), tne M u N - mjiomaayu OCHOBaHUH;
3) V=1/12zH(d; + d’ + d; d>), tne din d>— auameTpsl OCHOBAHHIA.
11. O6wem mapa paxumyca R MOXHO HaiTu 1o opmyJie ...
1) V=4zR3; 2) V=3/4nR’; 3) V=4/37R3.

12. JlmameTp OJHOTO IIapa paBeH paauycy apyroro. Torga oTHOIIEHHE 00bEMOB ATUX IIAPOB PAaBHO

1) 1:2; 2) 1:4; 3) 1: 8.
13. Ilnomaab MOBEPXHOCTH IIapa AMAMETPOM d MOXKHO HalTH 1o popmyie ...
1) S=nd’; 2) S=2nd’; 3) S= 3/4nd’.
14. Tlo popmyne V=2/37R’h BBuMCAsAEeTCS 00BEM IIAPOBOTO ...
1) cermenTa; 2) cnos; 3) cekropa.
15. Nmetrorces map u Kyd paBHOro o0beMa. Y Kakoro Tena OoJIbIIIe MOTHAS TOBEPXHOCTH?

1) V¥ mapa. 2) V ky0a. 3) [1nomaau noBEpXHOCTEHN TEN PABHBI.

BapuanT 2

1. Kakoe yTBepkieHuE HEBEPHOE?

1) Ecnu Teno cocTaBieHO U3 HECKOJIBKUX TEJ, TO €ro 00BbeM paBeH CyMMe 00bEMOB 3THX Tell.

2) PaBHbBIC Tena UMEIOT paBHBIE OOBEMBI.

3) Eciu 00beMbI TE paBHBI, TO TEJIA PABHBI.
2. ABCDAB|CiD; — xky6. AB= g, ACi= d. Torna o6beM aaHHOro Ky0a MOXHO BBIYMCIHTH IO
dbopmyie ...

) V=N3a’d:  2) V=d’:(3N3);  3) V=(a d)NS3.
3. Kakoe yTBepxaeHue BepHOoe?

1) He moryT OBbITH paBHBI OOBEMBI YETHIPEXYTOJIBHON MPU3MBI U YETHIPEXYTOJbHONW MUPAMUJIBI,
MMEIOIINE PAaBHBIE BBICOTHI.

2) JlBe mpu3Mbl C paBHBIMH BBICOTAMH PABHOBEIMKH, €CIH HMX OCHOBAHUSMH SBIISIOTCS

OAHOMMCHHBIC MHOI'OYT'OJIBHUKH C paBHBIMHU CTOPOHaMHU.



3) JluaroHanbHbIE TUIOCKOCTH JIENST MapaljiesieNuIie]] Ha paBHOBEJIMKHUE YaCTH.
4. ABCDA:BiCiD; - npsmoyronsHbIi mapauienenumen, o0bem Kotoporo paseH V. Torma oobem
nupamubsl C1BCD pasen ...
1) 13V, 2)1/6V; 3)1/4 V.
5. O0beM mpaBUIIBLHOM TPEYTrOJBLHOMN MPU3MBI MOXXHO HAWTH 10 hopmyIe. .. 1)
V=0,25a’h\3;
2) V= a’h;
3) V=1,54’h3,
I7Ie a — CTOpOHA OCHOBAHMUSI, /I — BBICOTA MPU3MBI.
6. /lmamerp OCHOBaHMS LWIMHIpPA YBEIMYWIN B JIBA pasza, a BBICOTY YMEHBIIMJIHM B YETHIpE pasa.
Torma o6wem IMHIpA . ..
1) yBenuuutcs B 2 pasa;
2) yMEHBIIUTCS B 2 pa3a;
3) HE U3MEHUTCA.
7. CTOpOHBI MIPSIMOYTOJIBHUKA PABHBI @ CM U 6 CM. JIBa HMIMH/pa 00pa3oBaHbl BpAIIEHUEM TaHHOTO
MPSIMOYTOJIbHUKA OKOJIO KaXKIOW U3 HEPABHBIX CTOPOH. Torjaa o0beMbl IIUIMHIPOB OTHOCSTCS KAk ...
1) a/s; 2) (a/8)?; 3) (a/8)’.
8. bokoBoe pedpo HAKIOHHOW MPU3MBI JITUHON / COCTABIISAET C BBHICOTOW MpHU3MBbI yroi ¢. Ilnomans

ocHoBaHus paBHa S. Torma 06beM IPU3MBI MOKHO HAWTH TIO popmyTIe. ..

1) V' = SI cosp,
2) V = SI sing,
3) V=Sl tgop.

9. OO6beM KOHyCa MOXKHO HalTH 10 hopMmyIe ...
1) V= 1/37R’l; 2) V= 13zH(P - H°); 3) V=2/37RH.
10. DABC — Trerpasnp, Sasc=m, Spcp=n, BC=a, 6okoBas rpaas BCD cocTaBiseT ¢ miocKoCTbiO
OCHOBAHUS YTOJI (L.
Torma o6veM TeTpadapa MOXKHO HAHTH O hopMyIIe ...
1) V= (2mn sina):3a; 2) V= (mn cosa.):6a; 3) V= 1/3amn tga.
11. Tlnouaae MOBEPXHOCTU OJHOIO IIapa B 4 paza MEHbIIE IUIONAAU MTOBEPXHOCTH Apyroro. Toraa
OTHOIIEHHE O0BEMOB ITHX IIAPOB PABHO ...
1) 1:2; 2) 1:4; 3) 1:8.
12. B xy0 Brucan map. Torga OTHOMEHUE Skysa : Suapa PABHO ...
1) 6:m; 2)2:m 3)3:m.
13. Ilnomans chepsl paguyca R MOKHO HalWTH 10 popmyIe ...
1) S=2nR?; 2) S=4nR’; 3) S=4/37R°.
14. Tlo dopmyne V = wh’(R — 1/3h) BbIuncseTcs 00beM MAapOBOIO ...

1) cermenTa; 2) cros; 3) cekropa.



15. OtHomieHne 00BEMOB JIBYX IMapoB paBHO 8. Torma oTHOIIEHWE TUIOMIAACH MX MOBEPXHOCTEH

PaBHO ...
1) 2; 2) 4; 3) 6.
OTBeTbl
BapuaHT\3aganue | | 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 | 14 | 15
1 3 1 3 2 3 2 1 1 2 3 3 3 1 3 2
2 3 2 3 2 1 3 1 1 2 1 2 1 2 1 2
Tect Ne7

IIpou3BoaHasi U ee NpUMEHEHHe.

1. Haiinure npousBoanyio GpyHkimu: f(x) = sinx + x°
A) —cosx
B) cosx—-2x
C) 2x—cosx
D) 2x+cosx

E) cosx—x’

2. Haiinute npousBoiHyt0 GyHKIUU: y = xe*
A) e -1
1
B)e' +—e*
X
C) xe*

D) xe* +e*

E) x+e*

3. Haitaure npousBoauyo QyHKIuH: f(x) =+/x —2

A)

1
24/x =2




x—=2

. T .
4. HaiiniuTe B TOUKE X = o 3Ha4YeHUE MPOU3BOJHON GYHKIUU f (x) =cos3x

A) 4
By 32
2
Q)0
D) -3
1
E)E

5. [IpousBoaHas GpyHKIUN f (x) =7°“"" paBHa
A) cosx -7
B) —cosx- 7"
C) 7" In7
D) 77 “**sinxIn7

E) 7" sinxInx

6. Nana pynxmus f(x)=eln x(l +1n? x). Haiimmre f'(e)
A) 1
B)2
C)3
D) 0
E) 4

3 2
X X

7. Haiimute KpuTHyeckre TOuku GyHKuuu f (x) = 3 a1 +3x-2

A)0,5:2
B)-1,5;2
C)-1;3
D)-1,5:-2
E)-2;1,5

8. IlpousBoanast pyHkuuu f (x) =In sing paBHa

A)L

.X
Sin —
X

1
B)—cte—
)3 g3



1 X
C) ——cte X
) —3ciey
D) >

. X

S —

3
X
E) 3cte—
) 23

. . b2
9. Beruncnute 3HaYeHUE MPOU3BOTHON PYHKUIUU: f (x) =sinx-+4/2x +2x+3 B TOUYKE X = E)

yNC3

A) DN o
T

B) £+2
24
N2z

T

D)£+2
T

E)\/;+2

Q) 2

. Vs . )
11. Haiimute B TOUKE X = g 3Ha4YeHHEe NMPOU3BOIHON PYHKIMH [ (x) =sin2x

3

A)
1
B) -

C) 3
D) 1
E) 1,5

ol o )=

12. Ecmu f(x)=

X
Al
B)0
0)-1
D)3
E)2

13. Haiingute HanOouiplliee 1 HAMMEHbIIEE 3HAYCHUS (PYHKIUH y(x) =x’ —12x +27 Ha OTpe3Ke [3;7 ]

A) ynauﬁ = 9’ yuaww = 27



B) ynau6 = 0’ ynau.u = _8
C) ynauﬁ = _89 yuaum = _9
D) ynau6 = 27’ yHauM = _5

E) ynauﬁ = 0’ ynau/w = _9

14. Ins pyHKIMH y = —% - 2 , HapguTe
X

a) BCE KPUTUUYECKHUE TOUKU

0) TOYKM MUHUMYMa 1 MaKCUMyMa

A) a)x, =-3,x, =3  d)x,, =X,X,, =X,
B) a)x, =5,x, =0,x; =5 d)x,, =X, X, =X, X0 = X3
C) a)x, =0, 0) HEeT Touek FIKCTpeMyMa
D) a)x, =-5,x, =5  d)x,,, =X, X, =X,
E) a)x, =-5,x, =5 ad)x_, =x,X. =X,
15. Haiinure npomMexxyTok yObIBaHUS PyHKIHUU ) = %xs — %x“
A) (-0;2)
B) [0:2]
C) 25+ )
) (05+ o)
E) (-0;0)
Tect Ne8

1. UrpanbHbiii kyOuk Opocwin nBa paza. KakoBa BEpOATHOCTh, YTO CyMMa YHMCJA BBIMABIINX
OYKOB HE NpeBbImaet 137

2. B ciygaitHOM 3KcriepuMeHTe OpOCaroT TPU CHMMETPUYHBIX MOHETHI. KakoBa BEepOsSITHOCTH, UTO
opén BeInazaeT He 6ojee 1 paza?

3. B cpennem u3 10000 TeneBu30poB, NOCTYNUBIIMX B IPOJAXKY, 9 OKa3bIBAIOTCS HEUCIIPABHBIMHU.
KaxoBa BEpOSITHOCTb KyIIUTh UCIIPaBHBINA TEIEBU30p?

4. B ToproBoMm IIeHTpe JBa OJMHAKOBBIX aBTOMaTa MpojarT kode. BeposTHOCTh TOro, 4TO K
KOHITY JTHS B aBTOMAaTe 3aKoHYHTCS Kode, paBHa 0,3. BeposTHOCTH TOTO, 4TO KO(hE 3aKOHUUTCS
B oOoux aBromarax, paBHa 0,14. Haiigure BeposTHOCTH TOro, YTO K KOHILy JAHS Kode
OCTaHEeTCsl B 00OMX aBTOMATax.

5. buarnonuct 4 paza cTpesnsieT no MUIIECHsIM. BeposTHOCTh monajgaHusi B MUILEHb NMPU OJHOM
BeicTpenie paBHa 0,8. Haiinure BeposSTHOCTH TOTO, UTO OMATIIOHUCT TEPBBIC JBa pasa Iomnaji, a

JIpYTHE 1Ba TPOMAXHYJICS



6. B yemmnuonare nmo rumHactuke y4actByroT 20 cnoprcmenok: S u3 Kuras, 4 uz Poccuu, 6- u3
Kananpl, ocranpabie — u3 CHIA. Tlopsaok BBICTYIJICHHS ONpEAEseTcs >KepeObEBKOM.

HaiinuTe BepoATHOCTB, YTO CIIOPTCMEHKA, BBICTyMaromas nepsoi, Oyner uz CIIIA.

7. Tpu ppyra A., b. u B. nersat nHa camonére. [Ipu peructpanum UM AOCTAIUCH TPU Kpecia
MOAPSI, U APY3bsl 3aHSIIM UX B CllydailHOM nopsiake. Haliiure BeposiTHOCT TOTO, YTO A. CUIUT
panom ¢ b

8. Uernipe apyra A., b., B. N I'. 3acenstorcss B TOCTUHHILy B JBa JABYXMECTHBIX HOMeEpA.
AJMUHHUCTPATOp TOCTHHHIIBI paclpeiesisseT X Mo HoMepaM cCiaydailHbIM oOpaszoM. Haiimure
BEPOATHOCTH TOTO, YTO b. 1 I'. OKazaimce B 0HOM HOMEpE

9. Amnnpeit, bopuc, Bnanumup B caydaiiHOM NOpsJIKE BCTaIU B O4epe/b 32 MOpokeHbIM. KakoBa
BEPOATHOCTH, 4TO bopuc Kynmut MopokeHoe paHblie, yeM Biagumup?

10. B cnmydaifHOM SKCTIEpUMEHTE UTPaTbHBIA KyOuK OpocaroT ABaxapl. KakoBa BEpOsITHOCTH

OT1BeThI
1)1
2)0,5
3) 0,9991
4) 0,54
5) 0,0256
6) 0,25
7)2/3
8)1/3
9)0,5
10) 0,5co06bITHs: «CymMMa BBINAaBIIMX OYKOB YETHAN?
Tect Ne9
Bapuanr 1.
3anuiuTe HOMEep NMPaBUIBLHOTO OTBETA.
1. | Pewuume ypasnenue 2> = 0,25
1)-2 2)4 3)-3 4)-7
2. | Pewume nepasencmeo (0,8)'<1
D(-1;+) 2)(0; +) 3)(1; ) 4)(- 0,0,0)
3. | Ykaowcume npomesicymox, cooeporcawuii kopensv ypasHerus 2°=82.
D(0;1) 2)(1,2) 3)(2:3) 4)(3:4)
4. | Pewuume nepagencmeso 5% < 5°°3,
D(-1; +o0) 2)(-0,7) 3) (-0;-7) 4) (- 0;-1)

II wacmeo. 3anuwume kpamxuii omeem 6 madIuUyy 0meemos.

5. Vkaowcume naubonvuuii kopenv ypagnenus 25*- 6-5° + 5 = 0.



6. Pewwume ypasnenue 2* — 7" = (.
7. Vkaoscume yucno yenvix pewenutl nepasencmaa (0,25)" - 3(0,5)* +2 < 0.
8. Haiioume naubonviuee yeioe X, ne yooénemeopawuee nepasencmsy 3* + 4-:3 > 351,

damuaus, uMs

Tadauuma oTBeTOB

Ne 1 2 3 4 5 6 7 8

OTtBer

Bapuanr 2.
I uacme.

3anuiuTe HoOMep NMPaBUILHOIO OTBETA.

1. | Pewwume ypasnenue 3 = 1/9

1)-2 2)-7 3)-3 4)3
2. | Pewuume nepasencmeo (0,2)*'<1
1)(1;+) 2)(0; +) 3)(-1; +0) 4)(- 0,0,8)
3. | Ykaosicume npomesicymox, cooepacawjutl kopensv ypasHenus 3*=2 73
1)(0;1) 2)(1;2) 3)(2;3) 4)(3;4)
4. | Pewuume nepaserncmeo (0,7)>* < (0,73,
D7 +0) | 2F®7) 3) (-0,-7) 4 (7, )

Il yacmo. 3anuwume Kpamkuti omeem 8 mad.uyy omeemos.

5. Vkaosicume naubonvwuii kopenv ypasuenus 36*- 7-6* + 6 = 0.

6. Pewume ypaeuenue 3* — 4* = (.

7. Vkaoscume yucno yenvix pewenutl nepagencmasa (0,25) + 3(0,5) +2 < 0.

8. Haiioume naubonvuiee yeinoe x, He yooenemeopaouee nepasencmey 7~ + 4-71 > 1421.

OTtBerbI:

Bapuanrt | 1 2 3 4 5 6 7 8
I 4 1 4 2 1 0 2 2
II 2 3 4 1 1 0 2 1

Kpurepun oneHku:

— «OTJINYHO» 3aCIIyKUBACT CTYACHT, TBEPAO 3HAIOUIMM IPOrpaMMHBINA MaTepuall, CACTEMHO U
IPaMOTHO H3JIaraloluii ero, JAEMOHCTPUPYIOUINI HEOOXOIUMBIH YpOBEHb KOMIIETEHIIMH, YETKHE,
C)KaThle OTBETHI HA JOMOJHUTEIbHBIE BOIIPOCH], CBOOOIHO BIIAICIOLIHIA MOHATUIHHBIM aIrapaToM.

— «XOpOILO» 3aCIy’KUBAET CTYJEHT, IPOSBUBLINI MOJIHOE 3HAHWE IIPOIPaMMHOIO MaTepHaa,

JEMOHCTPUPYIONIHMHA CHOPMUPOBAHHBIE HA JOCTATOYHOM YpPOBHE yYMEHMsS W HaBBIKH, yKa3aHHbIE B



[porpaMMe KOMIETEHINH, JOMYCKAOIMMNN HEMPUHIUIIAAIbHBIE HETOYHOCTH IIPU M3JIOKEHUU OTBETA
Ha BOIPOCHI.

— «yIIOBJIETBOPUTEIHHO» 3aCIYKHBAET CTYACHT, OOHAPYXHUBIIUN 3HAHHUS TOJIHKO OCHOBHOTO
MaTepuaiga, HO HE YCBOMBUIMI JeTald, IOMYCKAIOIUNA OMIMOKH MNPUHIMIHAIBHOTO XapakTepa,
JNEMOHCTPUPYIOIIMA HE A0 KOHIA CPOPMHUPOBAHHBIE KOMIIETEHIIMH, YMEHHS CHCTEMaTH3UPOBATh
Marepuai U JIeJaTh BEIBOBI.

— (HEYJOBJIETBOPUTEIBHO» 3ACIY’KUBAET CTYJIEHT, HE YCBOMBIIMNA OCHOBHOI'O COJIEpPKaHHS
MaTepuaia, He YMEIOIUH CHCTeMaTU3upOBaTh HH(POPMaLIHIO, AeTaTh HE0OXOUMbIE BHIBOJBI, YETKO U
IPAaMOTHO OTB€YaTh HA 3aJlaHHBIC BOIIPOCHL, JIEMOHCTPUPYIOIIMM HU3KUN YPOBEHb OBJIAJCHUS

HGOGXOI[I/IMBIMI/I KOMIICTCHIIUAMMU.



®OC MPOMEKYTOYHOM ATTECTAIIMA B ®OPME DK3AMEHA

IIpomexxyTounast arrecranust no aucuumuinae C00.01.13 MaremaTtuka npoBOJUTCS B BHUIE
9K3aMeHa. JK3aMeH 3allJTaHUPOBaH B KOHIIE BTOPOTO0 CEMECTPAa, B COOTBETCTBUU C YUEOHBIM ILIAHOM
U KaJeHJapHBIM TpaduKoM yueOHOTO mpoliecca B paMKax HEAETH, OTBEIEHHON Ha MPOMEXKYTOUHYIO
aTTECTAIHUIO.

[IpomexxyTouHasi arTecTanusi MPOBOAUTCS B (popMe MUCBMEHHOW DK3aMEHAITMOHHOW pPadOTHI.
Ha BrImoIHEHNE MMCEMEHHON dK3aMEHAITMOHHOW pabOThl OTBOIUTCA 4 acTpoHOMHYECKUX daca (240
MUHYT).

@opMbI ¥ METOJbI TEKYIIEro, MPOMEKYTOUHOTO M MTOTOBOI'O KOHTPOJS MO Y4eOHOW IUCLUIUINHE
MaTeMaTHKa JOBOJASTCSA IO CBeJleHUsl 00ydJaroluXcsl HE MO3Hee JIByX MECALEB OT Hayana 0O0ydeHUs

110 OCHOBHOM MTPO()eCCHOHAIIBHON 00pa30BaTEIbHON MTPOTpaMMe.

NEPEYEHH BOITPOCOB JIJISI MOATOTOBKHU K UTOITOBOM ATTECTAIITMOHHON
PABOTE

—

Jlunelinepie ypaBHEHHUS U HEpABEHCTBA. ANreOpandecKue IpeoOdpa3oBaHusl.
KBanpaTHpie ypaBHEHHS U HEPaBEHCTBA.

OrnpenaeneHre U CBOMCTBA TPUTOHOMETPHUICCKUX (DYHKITHIA.
TpuronomeTpudecKkne TOXKIECTBA.

DopMyIIbl ABOMHOIO yTIa.

DopMyIIbl IPUBEACHMUS.

TpUroHoMeTpu4YeCKrUEe ypaBHEHHUS.

OnpeiesieHre U CBOHCTBAa TPUTOHOMETPHUYECKHUX (DYHKITHH.

0 N kWD

Crenens ¢ panroOHaJIbHBIM U I[CﬁCTBI/ITGJIBHBIM IIOKa3aTcJICM.

—_
=)

. Crenennast hyHKuus e€ CBOWCTBA U rpaduk.

—
—

. PaBHOCHIIEHBIC YpaBHCHUSA U HCPABCHCTBA.

—
N

. UppaumonanbHble ypaBHEHHS.

—
98]

. IlokazarenpHast GpyHKIMS €€ CBOWCTBA U rpad UK.

—_
~

. Iloxa3arenbHbIe YpaBHCHUA.

—
9

. IToxazarenbHbIe HCPABCHCTBA.

—_
[®)

. CucTeMbI MoKa3aTelIbHbIX ypaBHCHI/Iﬁ 1 HCPAaBCHCTB.

—_
\l

. Jlorapudmer. OCHOBHBIE TTOHATHS.

—_
o0

. CoiicTBa morapugmos.

—
Ne)

. HecsaTruHble U HATYpabHBIE JTOTapr(MBEI.

[\
o

. Jlorapudmuueckast pyHkIus € CBOMCTBA U TpaduK.

\9]
—

. Jlorapumuueckue ypaBHEHHSI.

N
\S]

. Jlorapudmuueckre HepaBeHCTBa.

[\
W

. BexTopsl B pocTpaHCTBE.



24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35,
36.
37.
38.
39,
40.
41.
42.
43
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

BexTops! B ipocTpancTBe. OCHOBHBIE MTOHITHS U ONPEIEIECHNUS.
Komnnanapnslie BexTopsl. [IpaBuno napannenenunena.

Merton koopauHaT B mpocTpaHcTBe. [IpocTeiimuye 3aqaun B KOOpAUHATAX.
CpenHss 1 MTHOBEHHASI CKOPOCTb.

IIpousBoaHasi.

IIpou3BoHast CTENIEHHOM (DYHKITHH.

[paBuna quddepenuupopanus.

[Tpou3BoHBIE IITIEMEHTAPHBIX (YHKITHIA.

T'eomeTpryeckuii CMbICI IPOU3BOIHOM.

Bospacranue u yosiBanue (QyHKINH.

DKcTpeMyMbl (yHKIINH.

[IpuMeHeHrEe TPOU3BOIHOM K MOCTPOCHUIO TPpaKOB (DYHKIIHH.
HawnGonbiee n HanMeHblIllee 3Ha4eHNE PYHKIIHU.

Pemenwe 3aa4 ¢ UCTIOIB30BaHNEM TIPOU3BOTHOM.

Hurerpann.

[TepBooOpazHas. [IpaBrira HaXoXIeHHUS TEPBOOOPA3ZHBIX.
IInowmane KpUBOIMHEHHON TpaeLMK U UHTErPall.
Brruncnenne nHTerpaos.

Brruucnenue miomanei ¢ HOMOIIbIO HHTETPAIOB.

OCHOBHBIE TTOHATHS CTEPEOMETPHH.

[lepnierquKyIApHBIE TPSMBIE U TUIOCKOCTH.

JIByrpaHHble 1 MHOTOI'paHHBIE YTIIbI.

MHOrorpaHHUKH U UX OCHOBHBIE CBOMCTBA.

ITpuzma.

ITapamnenenunen.

IIupamuna.

[Inomanyu noBepxHOCTEH MHOIOTPaHHUKOB.

IIpaBunbHBIE MHOTOTPAHHUKHU.

Hununap. [1nomans NoBepXHOCTH LUINHAPA.

Komnyec. [Inomans noBepXHOCTH KOHYCA.

Cdepa, map. YpaBaHeHue cepsl.

[Tnomanp chepsl.

O06BEM IPSAMOYTOIFHOTO TIapaJUIeIeNrIea, IPIMOI MPU3MBI U IIFITHHAPA.
O0BEM TMpaMuIEI, KOHYCA, IMapa.

OnemeHThl KOMOMHaTOpUKHU. [IpaBuio mpousBeneHws.
IIpaBuso nepecTaHOBKH.

Pasmenienus.

CoueTaHus U UX CBOMCTBA.

DNeMEeHThI TEOPUHU BEPOSITHOCTEH.

CoOprTHSL.

KomOunranuu coosituii. [IpoTHBOMONIOKHOE COOBITHE.



65. BeposSTHOCTH COOBITHSI.

66. Crnoxenne BeposTHOCTel. He3aBrucHMbIe COOBITHS. YMHOKEHHE BEPOSITHOCTEM

KPUTEPUU U HIKAJIA OHEHUBAHU A

Ha BblmonHeHWe NHCbMEHHOW 5K3aMEHALMOHHOM paboThl IO MaTeMmaTuke jgaercs 4
acTpoHOMHUYecKuX yaca (240 MUHYT).

[Ipu BBIMONTHEHWH MPAKTUYECKH BCEX 3aJaHHil TpeOyercs omucaTh XOJ pEUIeHHs 3aJaud U
3aduKkcupoBaTh TMONy4YeHHBIH oTBeT. Ilpu 5TOoM oOOywarommmcsl MOSICHSETCS, YTO OCHOBHBIE
TpeOoBaHUs K OPOPMIICHUIO PELICHUS 33]]a4 COCTOSAT B TOM, YTOOBI:

- U3 MIPEJCTABICHHOTO PEIIeHUs ObLI MOHATEH X0/ PACCYKACHUN 00ydaromerocs;
- XOJI pemeHus ObUT MaTEMaTHUYECKU IPaMOTHBIM;
- IPEICTAaBICHHBINA OTBET OBbLI MPABUIBHBIM.

[Tpu aToM MeTox u hopma omHCaHUs PEIICHUS 3a]IJa4d MOTYT OBITh MPOU3BOILHBIMH.

DK3aMeHaIlMOHHAs paboTa COMPOBOXKAACTCS KPHUTEPUSIMHU OICHKH. B 00s3aTenbHYI0 4acTh
BKJIIOUEHBI Haubosiee MNpOCThle 3a/laHus, B JOIMOJHUTENbHYIO Oonee cioxkHble. [IpaBunbHOE
BBITIOJTHEHUE KAXKIOT0 M3 3a/laHuil OlEHUBAETCs OalljlaMH, KOTOpbIE MPOCTaBIEHBI B CKOOKaX OKOJIO
Kakaoro 3agaHus. Eciu TmpUBOIUTCS HEBEPHBIM OTBET WJIM OTBET OyAET OTCYTCTBOBaTh, OyaAeT
BbICTaBIIeHO () 6AIUIOB.

Jlis mony4yeHusl OLIEHKH «YIOBJIETBOPUTENBHO» (3) AOCTATOYHO MPABUIIBLHO BBINOJHUTH OT 9
110 13 3amaHuii 00sI3aTEILHON YacTH.

Jlis monmydyeHus: OIeHKU 4 HY)KHO HaOparh He MeHee 15 0ayioB, MPaBHILHO BHITIOTHUB MPU
3TOM XOTsI OBl OJTHO W3 3a/IaHUM JOTIOJIHUTEIHHON YacTH.

Jlnst monydeHusl OIEHKW 5 HYXXKHO HaOpaTh He MeHee 21 Oaiia, MpaBUIIHLHO BBIMOJIHHUB TPH

3TOM HE MEHEE ABYX 3aJlaHUi U3 TOMOJTHUTEIbHON YaCTH.

Kpurtepun oneHK# BbINOJIHEHHs padoThI

Ouenka Yucno 6amtoB, He0OX0ANMOE [T TOTYYEHHS OLICHKH
«3» (YAOBJIETBOPUTEIHHO) 9-13
«4» (xoporo) 14-20

(He MeHee OJTHOTO 3aJIlaHUsl U3 AOMOTHUTEIBHOU YacTH)

«5» (OTAMYHO) 21-33

(He MeHee IBYX 3aJJaHUi U3 JTOMOJHUTEIbHON YacTH)




Jemoncmpayuonnsiii éapuanm
IIpu BoInOTHeHNH 3agaHuil 1-22 3anuIINTe X0/ PeLIeHUs U MOJYYCeHHBI 0TBeT
1. (1 6amr) Kaxnaeiii neHp Bo BpeMst KoHpepeHIun pacxoayercs 70 maKeTHKOB yas.
Kondepennus amurces 6 naeit. Yait nmpogaercs B maukax mo 50 maketnkoB. CKOIBKO a4k

HY>KHO KyIHTh Ha BCe JIHU KOH(pepeHuuu?

2. (1 6amnm) Ha pucyHke moka3aHO W3MEHEHHE TEMITepaTyphbl BO3JyXa Ha MPOTSIKCHUH TPEX
cyrok. Ilo ropu3oHTanM ykaspIBaeTCs JaTa M BPEeMs CYTOK, IO BEPTHUKaIH — 3HAYCHUE
TeMieparypsl B rpaaycax llenbcusa. Onpeaenurte 1Mo pUCYHKY HaWMEHBLIYIO TEMIIEpaTypy

Bo3ayxa 27 anpens. OTBer paiite B rpagycax Llenscus.

t}_
E{_
'I'II'_
ﬁ_
S_
4

0:00 6:0012:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00

26 anpenn 27 anpenn 28 anpenn

210 . 36 . 65
3. (1 6ann) Haiigute 3HaUeHUE BHIPAKCHHUS: T
4. (1 .6amn) Haiinure 3Ha4YeHWE BHIPAKEHUS: ngB 8, 1 — ngS 0,9 + 410g4 6

Hcnoab3ys rpadpuk pyuxuun ¥y = f(x) (cM. puc. HUKe), OnpeaenTe M 3aNHIIMTE OTBET:

5. (1 6amr) o6nacTh OoNpeaeIeHNs 1 MHOKECTBO 3HAYCHUN T T 1 17k

byHKIII Lt 19
6. (1 Gamr) MPOMEKYTKH BO3PACTaHHS M YOBIBAaHUS | I
7. (1 6ayur) HanOobIIee M HAUMEHbIIEe 3HAYCHUS (PYHKIINN

8 . (1 6ayun) Pemnth ypaBHEHUE:

log1(2x — 2) = —1
5

9. (1 6amn) Perute ypaBHeHUE 2% + 2'1:_3 = 18



10. (1 6amn) Pemuts ypaBHEHUE: 2sinx =1

11. (1 6an) PemuTs HEPABEHCTBO: 31 =9

12 .(1 6amr) Jns TpancriopTupoBkH 45 TOHH rpy3a Ha 1300 KM MOXHO BOCIIOJIB30BATLCS YCIyraMu

OJTHOM M3 TpeX (upM-niepeBo34nKoB. CTOUMMOCTD MEPEBO3KU M TPY30MOIBEMHOCTh aBTOMOOWIICH st

KaXX/I0TO TIepeBO3UnKa yKka3aHa B Tabnuie. CKoJIbKO pyOsei mpuaeTcs 3amiaTiThb 3a caMylo JICHIEBYIO

MEPEBO3KY?
CTOHMMOCTD NEPEBO3KH OAHUM aBTOMOOMIeM | ['py30m0oabeMHOCTH aBTOMOOMIIEH
IlepeBo3unk
(py0. na 100 xm) (TOHH)
A 3200 3,5
b 4100 5
B 9500 12

13. (1 6amn). U3MepenHus mpsMOYyToJIbLHOTO Mapayenenumeaa pasusl 4 cm, 0,5¢m, 4cm. Haiinure

pedpo kyba, 00beM KOTOPOTO paBeH 00BEMY ATOTO MapajUIeIenUIe/a.

14. (1 6amm)

—y 0

Ha  pucynke wu3obOpaxeH

=Y

MPOW3BOIHON  (PyHKITMH f (x)vonpe/:[eneHHoﬁ Ha

UHTEpBaJIe (—8;14). HaiinuTte KoaMuecTBO TOUEK SIKCTpeMyMa (QyHKIIMU J (%) wa OTpe3Ke [—4:10].

15. ( 1 6ann) B cpepHeM mn3 150 HacocoB, NOCTYyNMBLWIKX B NpoAaxy, 12 HAaCOCOB MOATEKAOT.

Hangute BEPOATHOCTb TOrO, 4YTO CﬂyanIHO B3ATblM HACOC He noaTeKkaerT.

16. (2 Oanna) /IBa BenocumeaucTa OJHOBPEMEHHO OTIPABHINCH B 240-KHWIOMETPOBBIA MPOOET.

[TepBrIit exan co CKOpOCThIO, HAa 1 KM/4 OoJbIeH, 4eM CKOPOCTh BTOPOTO, M MPUOBLT K (UHHUITY Ha |

yac pasblie BToporo. HaiiTu ckopocTh Benocumneaucra, npumiennero Kk ¢uHumly nepBbiM. OTBET

JaiiTe B KM/4.



17. (2 6anna) [IpssMoyTrobHBIN TPEYTOJBHHUK BpallaeTcsi BOKPYT Oombliiero karera. CTopoHa
TpeyrojibHKKa, Nexkamas HarpoTus yrina 30° pasna 1 cM. Haiftu miomaas monHoi HOBEPXHOCTH

MOJIYYEHHOTO TEJIa BPAICHHUS.
18. (2 6anna) HaiimuTe KOpeHb YpaBHECHUS: 72 —17x=—x.

Ecnu ypaBHeHue nMeeT 6osiee 0THOTO KOPHS, YKaXUTE MEHBIINH U3 HUX.

,ZIonwmumeJleaﬂ yacmo

19. ( 3 6ayna) B mpaBuiibHOM YeThIpexyroyibHOM upamue anogpema oopasyer ¢ MI0CKOCThIO

ocHoBaHus yroi 30°.CtopoHa ocHOBaHUs UpaMuibl paBHa 12.Haiiqute mniomanb NoBEPXHOCTH

MUPaAMUJIBI U €€ 00BEM.

20. (3 6aymuta) Haiiaure HanOoblee U HAUMEHbIIEE 3HaUeHUE (PYHKIUU

y=2x315x2 +24x +3 Ha otpeske [2 ;3].

21. (3 6aynna) Pemmte moka3arensHOE HepaBeHCTBOId.r'\: +2*—-2=0

22. (3 6ama) Pemmwre ypasuenne: COS2X + sin‘x =0

BAPUAHTBI OTBETOB HA IEMOHCTPAIIMOHHBIN BAPUAHT
IK3AMEHANMOHHOI'O 3AJTAHUA

3ananue No OtBer

1 9 nakeToB

2 96

3 8

4 MunnmaneHas TeMreparypa coctaBuiaa — 7
rpagycoB.

5 O6nacts onpenenenus [—3,3]

O6nactb 3Ha4yeHus [—2,3]

6 ®yHKIUs BO3pACTaeT Ha uHTepBaie [—3, —1]

®ynkuys yobiBaeT Ha uHTepBaiax [—3, —1] u [2,3]

7 Haumensiuee 3Hauenne QyHKIUH y=- 2

HauGonpiee 3navuenne pyHknuu y=3

8 x=3,5

9 x=4

10 x=20

11 Xx=m/6+TnK KEZ

x=5m/6+ WKk, KEZ




12 dupma b, croumocts nepeBo3ku 479700 pyoO.

13 Cropona ky0a 2 cMm

14 2 TOYKH dKCTpEMyMa

15 0,84

16 Ckopoctb 16 km/4ac

17 [Tonnast TOBEpXHOCTD MOJYYEHHOTO TEa
BpallleHUs paBHa 37 €1.KB.

18 x=—-14 nux=-3

19 O6bem nupamusl paser 288,/3 /3 | monnas
MIOBEPXHOCTh MUpaMubl paBHa 144 + 96 V3

20 Vonin = —6. ymax =7

21 x=0

T
22 X=—+n"K,KEZ




Nudpopmannonnoe odecnevyenue. IlepeyeHb pekoMeHAyeMbIX Y4YeOHbIX M3IaHUI,
HNHTepHeT-pecypcoB, 10MOJTHUTEIbHOMH JTUTEPATYPHI

OcHoBHas IuTeparypa:

1. AOnynmuna, K. P. Maremaruka: yueObnuk mns CIIO / K. P. AGmgymnmuna, P. T.
MyxameraunoBa. — CapatoB: [IpodobOpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-0941-5—
URL: https://www.iprbookshop.ru/99917.html (mata oGpamenus: 08.06.2022). — Pexum goctyma:
JUIsL aBTOPU3HUD. MTONIb30BaTENEe. — TEKCT: 3JIIEeKTPOHHBIN.

2. AnmnatoB, A. B. Marematuka: yae6noe nocooue mis CI1IO / A. B. AnnatoB. — 2-¢ u3j.
— Caparos: [IpopoOpazosanue, At [Tu Op Meaua, 202119. — 162 c. — 978-5-4486-0403-4, 978-5-
4488-0215-7. — URL: http://www.iprbookshop.ru/80328.html, (mara oO6pamenus: 29.05.2022). —
Pexxum noctyna: 11 aBTOpU3. MOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN.

3. HNanassa A. A. Maremaruka: yueOnuk / A. A. JlamasH. — 3-e w3A., UCOp. W JOM. —
Mocksa: UHOPA-M, 202118. — 544 c. — (Cpennee mpodeccuonansHoe oOpazoBanue). — URL:
https://new.znanium.com/catalog/product/774755 (mata obpamenus: 29.05.2022). — Pexxum pocryna:
JUISl aBTOPHU3. TIOJIB30BATENE. — TEKCT : 3JIEKTPOHHBIMN.

4, MarseeBa, T. A. Maremaruka : yuebnoe mocooue s CIIO / T. A. MarseeBa, H. T'.
Porxkosa, JI. B. IlleBeneBa ; mox penmakuueir . B. AnekcanapoBa. — 2-¢ uzg. — Caparos,
ExarepunOypr : IlpodobpazoBanue, Ypanbckuii ¢enepanbubiii yauepcuter, 202119, — 215 c¢. —
ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — URL: http://www.iprbookshop.ru/87821.html (mata
obpamenus: 01.10.2022). — Pexxum noctyma: 1 aBTOpU3. MOJIb30BaTeNield. — TEeKCT: JIEKTPOHHBIH.

5. Cukopckas, I'. A. Anrebpa u Teopus umncen: yuyebnoe nocobue st CIIO / T'. A.
Cuxopckas. — Caparos : [IpodobpazoBanue, 20212021. — 303 c. — ISBN 978-5-4488-0612-4. — URL:
http://www.iprbookshop.ru/91847.html (mara oOpamenus: 29.05.2022). — Pexum pgocrtyma: s
aBTOPH3. MOJIb30BATENIEH. — TEKCT : AIEKTPOHHBIN.

6. I'opensckas, JI. B. Hauepratensnas reometpusi: yueonoe nocodue mist CI1O / JI. B.
I'opennckas, A. B. Kocrprokos, C. U. [1aBnos. — Caparos: [IpodobpazoBanne, 20212021. — 122 c. —
ISBN 978-5-4488-0691-9. — URL: http://www.iprbookshop.ru/91898.html (mara oOpamenus:
29.05.2022). — PexxuMm goctyma: Jjisl aBTOPU3. TOJb30BaTeNeid. — TeKCT : 3JIEKTPOHHBIM.

7. I'puropses, C.I'. MaremaTHka: y4eOHMK Ui MCIIOJIb30BAaHUS B y4eOHOM Ipoliecce
o0pa30BaTeNbHbIX  YUPEXKIECHUN, pealu3ylolmXx o0pa3oBaTeibHble IMPOTrpaMMbl  CPEIHEro
npodeccuonansuoro odpazopanust/C.I.I'puropre, C. B. MBonruna. — 5-¢ u3a. crep. - Mockaa:
WM3pnarenvckuii nentp «Axkagemus», 2020 — 416 c. — ISBN-978-5-4468-9248-8. — URL:
https://academia-moscow.ru/catalogue/5395/477592/

JlomotHUTEIbHAS TUTEPATYPA:

1. bapun, M. . Marematnka sl TEXHHYECKUX KOJUICKEH W TEXHUKYMOB: YYCOHHK H
npaktukym juist CIIO / U. U. baBpun. — 2-e uzn., ucnp. u gon. — Mocksa: M3narensctBo HOpaiir,
202117. — 329 c. — (Cepus: [Ipodeccrnonanbroe oOpazoBanue). TeKCT: HEMOCPEACTBEHHBIH.

2. Tyran6aeB, A.A. MaremaTuueckuil aHain3: UHTErpaibl: yued. mocooue / A.A. TyranOaes.
— 3-e u3n., crep. — Mocksa: ®JIMHTA, 202117. — 76 c. TekcT: HEeMOCPEACTBEHHBIN.

3. Bricmas maremaruka: yaeOHuk u npaktukym uist CI1O / M. b. XpunyHoBa [u ap.]; mox
o6m. pen. WM. M. Ipranok. — MockBa : WszmarensctBo IOpaiit, 2021. — 472 c.Tekcrt:
HEIOCPEACTBECHHBIMN.

4. Maremaruka. [lpaktukym : yue6Hoe mocobue mmsa CIIO. / moxm o6m. pen. O. B.

TaraprukoBa. — M.: M3narensctBo FOpaiit, 2021. — 285 c. TekcT: HenocpeACTBEHHBIH.

DJNIeMeHTHI JTUHEHHO#N anreOpsl: yueOnuk u npaktukyMm st CI1O / O. B. Tarapaukos, A. C.
UYyiiko, B. I'. lllepmnes; nox o6m. pea. O. B. Tatapuukosa — Mocksa.: M3narensctBo FOpaidt, 2021.
— 334 ¢. — TekcT: HenmoCPEeACTBEHHBIN.

HNuTepHeT-pecypcbl:

1. Enunas YHuBepcurerckas oubmorexa. Kon JIOCTyTIa
https://biblioclub.ru/index.php?page=main_ub red
2. MaremaTuyeckHii mopTai Mo BeICHIEH MaTeMaTHKE C MOJOOPKON MaTepHaIoB K 3aHATUSAM

1 KOHTpOJIbHBIM paboTaMm. Kox moctyna http://mathportal.net/



https://new.znanium.com/catalog/product/774755
http://mathportal.net/

3.  ®opmyisl, ypaBHEHHS, TEOPEMBI, MIPUMEPBI pelieHus 3a1a4y
http://matematika.electrichelp.ru/matricy-i-opredeliteli/

4. Marepuanbsl 1O MaTeMaTUKE [Jid CaMOCTOATENbHOM moAroToBkM Koxa goctyna
http://www.mathprofi.ru/

5.  Usyuenue matematuku onnaitn Kog moctyna https://ru.onlinemschool.com/math/library/

6.  CoOpanue yuyeOHBIX OHJIAMH KaJbKYJIITOPOB, TEOPHH M MPUMEpOB perieHus 3agad Kox
nocrymahttp: //ru.solverbook.com/

7. CnpaBounsiii noptan Kog nocryma: https://www.calc.ru/

8. NHudopmannonHbie, TPEHUPOBOYHBIE U KOHTpOJIbHbIeMaTepuanbl — URL: www.feior.edu.ru

9. Enunas xoseknuu 1MGpoBBIX oOpa3zoBarenbHbIX pecypcoB — URL: www.sehool-

eolleetion.edu.ru
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