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1. ITacopTt poHAa OLEHOYHBIX CPEACTB

B pesynbrate ocBoenus yueOnoi mucuumuinabl OY J1.04 Matematuka
oOydJaromuiics

JOJDKEH 00J1a1aTh CICAYIOIIMMHU YMEHUSIMU, 3HAHUSMU:

VY1 npuMeHsITh MaTeMaTHYECKUE METO bl TP depeHIIUATBLHOTO U UHTETPAIBHOTO
MCYHCIICHHS] B pEIICHUU TPO(eCcCHOHANBHBIX 3a/1ay ;

V2 npuMEHSITh OCHOBHBIE MOJIOKEHUS TEOPUH BEPOSITHOCTEN U MATEMATUUYECKON
CTaTUCTUKU MPO(ecCHOHABHOM 1eATEIbHOCTH;

VY3 ucnonb30BaTh NPUEMBI U METOABI MATEMATUYECKOTO CUHTE3a U aHAJIN3A B
pa3IMYHBIX TPO(ECCHOHATBHBIX CUTYAIHIX;

31 OCHOBHBIE MTOHATHUS U METOJIbI MATEMATUUYECKU-TIOTUYECKOTO CUHTE3A U aHAIN3a
JIOTUYECKUX YCTPOWCTB;

32 pemath NPUKIAIHBIE dJIEKTPOTEXHUYECKHUE 33]1a4l METOJIOM KOMIUIEKCHBIX
qucel.

®opMoil arTecTauuy Mo y4eOHOM TUCHUIUIMHE SBISETCA dK3aMEH



2. Pe3yabTaThbl 0CBOCHUS Y4eOHOH TUCUMILIHHBI, MO/JIeKALINE POBEPKe
2.1. B pe3ynbTare aTTecTalliy M0 YYEOHOU TUCHUIIIIMHE OCYIIECTBIISIETCS

KOMILJIEKCHAsI POBEPKa CISAYIONIMX YMEHUM U 3HAHWM, a TakKe JUHAMUKA
dbopmHpoBaHUs OOIIMX KOMIETEHIUMI:

Pe3ynbTaThl 00yUeHHUS: [Toka3zaTenu OIeHKH pe3yibTaTa dopma
YMCHUS U 3HAHHUS KOHTPOJIS U
OIICHUBaHHUS
1 2 3
YMeTs:
Vi MPUMEHATD - ?BIHOJ'{’HCHI/IG aEI/I(bMCTI/I‘-ICCKI/IX TGKYIHI/Iﬁ
MaTeMaTHYECKUE METO/IbI ACUCTBIH Hal ACUCTBUTCIBHBIMU | oprposps Ha
nuddepeHInaIbLHOTO | q%CHaMH' CaMOCTOSTEIIEH
- Beruuciienue 3HaueHMS
MHTErPATBHOIO UCUYUCICHHUS | creneHN ¢ JTIOOBIM bI¢ pabOTHI,
B PCIICHUH ITOKa3aTeIICM. PYOCIKHBIM
npodeccroHaIbHBIX 3a71a4; - Haxoxnenwue norapudma KOHTPOJIb
ITOJIOKUTEJIBHOTO YK CIa 10 KOHTPOJIbHBIC
MIOJIOKUTEITHHOMY H paGoTH,
OTJIIMYHOMY OT 1
OCHOBAHUIO a; 110 ocHOBaHuo 10, | TPOMEKYTOTHAA
- Boluncnenue 3HaueHNUS arTecTanus
TPUTOHOMETPUYECKHX. SK3aMmeH
BoipaxkeHuil u jorapuMuUUecKux
BBIPAKEHHUMU.

- Beruncnenue 3HaueHU
GbyHKIMH 110 3aJaHHOMY
3HAYEHMIO apTyMEHTa.

- OnucaHue ¥ aHAJIN3
3aBHUCUMOCTEHN BEJIMUMH,
BXOJSIIIUX B MOHATHE (QYHKITUH.

- Haxoxaenne npou3BOHBIX
AIIEMEHTAPHBIX (PYHKITUH.

- Pemenue 3aa4y Ha HaXOXKIIEHUE
HanOOJILIIIETO U HAUMEHBIIIETO
3HAYCHUS.

- Beruuciienue onpeaeaéHHoro
UHTETpaa.

- Beiuucnenue miomaaei u
00BEMOB MpocTennx Guryp ¢
HCTIOJIb30BAHUEM OIPEACIEHHOTO
HHTErpasa.

- Peienue pannonaibHbIX
YPaBHEHHUU U HEPABEHCTB.

- Pemenue nokaszateabHbBIX




VY2 npumMeHsITh OCHOBHBIE

YpaBHECHUHU U

TIOJIOKEHUS TEOPUU HEPABEHCTB. MPOMEKYTOTHAA

BEPOSATHOCTEN U arrecTalins

MaTeMaTHYECKON CTATUCTHKU OK3aMeH

podeCcCHOHATIBHOM

JEATEIBHOCTH;

VY3 ucnonb3oBaTh mpueMsl U | - Pemenne norapudmudeckux Texymun

METO/IbI MATEMATHYECKOTO | yPABHEHHH U KOHTPOJIb Ha

CHUHTE3a U aHAJIN3a B HEPABEHCTB. CaMOCTOSTEIbH

PasIMYHBIX - Pellienyie TPUTOHOMETPUYECKUX | BIE PaOOTHI,

PO eCCHOHATBHBIX ypaBHEHUI 1 HEPABEHCTB. pyOEeKHBIN

CUTYaIUsX; - Perienue cucrem KOHTPOJIb
HOKa3aTeIbHBIX, KOHTPOJILHbIE
Jorapu(pMHUYECKHX U pabdoTHI,
TPUIOHOMETPUYECKHUX IPOMEKYTOYHAS
HEPABEHCTB. arTecTanus

3K3aMCH




- Beluncienve 3HaueHus
CTETICHH C JIFOOBIM

MOKa3aTeJIEM.

- Haxoxnenue norapudma
MOJIOKUTENIBHOTO YHCIIA 110
MOJIOYKUTEIIBHOMY U

OTJIMYHOMY OT 1

OCHOBAaHHIO a; 10 ocHoBaHuo 10.
- Beiuncnenve 3HaueHus
TPUTOHOMETPUUECKUX
Bripaxkenuit u norapuMuueckux
BBIPAKCHUMU.

- Pemienue panmoHaibHbIX
YPaBHEHUU U

HEPABEHCTB.

- Pemienue nokaszaTenbHbBIX
YPaBHEHUU U

HEPABEHCTB.

- Pemenne norapupmMuyueckunx
YPaBHEHUU U

HEPABEHCTB.

- PemieHrne TpUroHOMETPUIECKUX
YPaBHEHUI U HEPABEHCTB.

- Peienue cucrem
MOKA3aTEIbHBIX,
JorapuMHUIECKUX U
TPUTOHOMETPUYECKUX
HEPABEHCTB.

- Pemenue 3a1a4 KOMOMHATOPUKH
Cc

MCII0JIb30BAaHUEM YHCIIa
COYETAaHUN U Pa3MELICHUN U3 N
AJIEMEHTOB.

Texkymuit
KOHTpPOJIb Ha
CaMOCTOSITEIIbH
bI€ pabOTHI,
PYOCIKHBIM
KOHTPOJIb
KOHTPOJILHBIC
paboThI,
IPOMEKYTOUHAS
aTTecTaIus
HK3aMeH




- Beruucienue BEpOATHOCTH
COOBITHI Ha OCHOBE IIpaBuUja
YMHOKEHUS.

- N300paxenue Ha TI0CKOCTU
MIPOCTPAHCTBEHHBIX POPM.

- M3o0paxenue B3aMHOTO
pacnoaoKeHUs

IPSMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE.

- [TocTpoeHre MHOTOIPAHHUKOB U
KPYIJIBIX TEl.

- BhINosiHeHUE yepTexen o
YCJIOBUSIM 33Ja4H.

- [IocTpoeHne MHOTOTPaHHUKOB U
KPYIJIBIX TEl.

- BeInosHeHne yepTexent no
YCIIOBHSIM 33JJa4H.

- [TocTpoenue npocrenmux
Ce4eHHil KyOa,

MPU3MBI, TUPAMHUJIBIL.

- Pemenue 3a1a4 Ha HAXOXKIAEHUE
r€OMETPUYECKUX BEIUUHH.

3HAaTh:

31 ocHOBHBIEC OHATHS U
METOIbI MATEMATHYECKO-
JIOTUYECKOr0 CUHTE3a 1
aHaJIN3a JIOTHYECKUX
YCTPOWCTB;

- [lepeuncnenne
MOCJIEIOBATEIILHOCTH JACHUCTBUU
MIPY PELICHUU CUCTEM JIMHEMHBIX
YpaBHEHUI

- @opmyIMpPOBKA ONPEACICHUN U
MIEPEUNCIICHUE

Texymmui
KOHTPOJIb Ha
CaMOCTOSTENbH
pl€ padoTHI,
PYOCIKHBIM
KOHTPOJIb
KOHTPOJIbHBIE
padoTHI,
IPOMEKYTOYHAs
aTTecTauus
IK3aMEH




- [lepeuucienue
OCJIEAOBATEJILHOCTH JICUCTBUN
IIPU PELICHUU CUCTEM JIMHEUHBIX
YpaBHECHUU

- GOopMyJIMPOBKA OIPEICIEHUMN U
MIEPEYUCIIEHNE CBOWCTB
CKaQJISIPHOTO, BEKTOPHOTO U
CMEIIaHHOTO MPOU3BEACHHUS
BEKTOPOB

- [lepeuncnenne
MOCIIEIOBATEIBHOCTH IEMCTBUI
IIPY PEIICHUU CUCTEM JIMHEMHBIX
YpaBHECHUU

- @OopMyJIUPOBKA OIPEICICHUN U
IIEPEUUCIICHUE CBOMCTB
CKaJIAPHOTO, BEKTOPHOTO U
CMENIaHHOTO TTPOU3BEACHHUS

BEKTOPOB
- [lepeuncnenune TabIUIHBIX
WHTErpajoB

- @opMynupoOBKa
Ir€OMETPUYECKOTO U
MEXaHUYECKOTO CMBbICIIA

MIPOU3BOTHOM
- @OopMyIUPOBKA KJIACCUYECKOTO
OIPEICIICHUS] BEPOATHOCTH

32 pemarb NPUKIaIHbIE
IIEKTPOTEXHUUYECKUE 3a1a4U
METOJIOM KOMIUJIEKCHBIX
YHUCEIL.

3a/1a4¥ MpoeCCUOHAILHOTO U
MIPUKJIQTHOTO XapaKTepa




3. OueHka 0CBOCHUA Y4eOHOM TMCIUTIIHHbI:

3.1. ®opMbI U METOABI OLIECHNBAHUS

[IpenMeToM OLIEHKH CIIy»KaT yMEHHUs U 3HaHus, npeaycMmorpenasie ®I'OC no
aucuuminae OY/1.03 Maremartuka.

KoHTpoJib 1 o11eHKa pe3yJIbTaTOB OCBOEHUS yUeOHON AUCIMIUIMHBI 1JI5
0a30BOM MOJATOTOBKHU OCYIIIECTBIISIETCA MPEMOJaBaTeIeM B IPOLIECCE
MIPOBEICHUS CAMOCTOSTEIILHON pabOThI, KOHTPOIBHOW PaOOTHI, a TAKKE
BBITIOJTHCHUS 00YYAIOIIUMHUCS WHIUBUIYATbHBIX 3aIaHUN (3aIUTHI
pedepaToB wim nipe3eHTanuii). CTyaeHT OyAeT TOMYyIIEeH K 9K3aMEHY, €CITH
OyIyT BBITIOJIHEHBI CAMOCTOSITEIbHBIE U KOHTPOJIbHBIE pa0OThI, Ha
MOJIOKUTEIIBHYIO OLICHKY

[TpomexyTrouHas aTTectanus B (opMe JUPEKTOPCKOW KOHTPOIBHON pabOTHI.
Htorosas arrecranus B popMe MUCbMEHHOTO 9K3aMEHa.

10



OneMeHT @DopMBbI U METOBI KOHTPOJIS
y4eOHOM
JUCLMILTAHBI

Tekymui KOHTPOJIb PyOexHblif KOHTPOJIb [IpomexyTounas

aTTecTauus
dopma KOHTPOIIs IIpoBepsieM | dopma [IpoBepsem dopma [IpoBepsiem
pie Y, 3 KOHTPOIIS pie Y,3 JI_(ISHT‘pO pie Y, 3

Paznenl Ox3amen | Y1,V2,V3,
JleficTBUTENbHBIC V1,V2,V3, 31,32,
Yyucia. 31,32,
Tema 1.1 YCTHBIH Onpoc V1,¥2,V3,
Pa3Butne 31,32,
MIOHSITUE O
qHCIIe .
Tema 1.2 YCTHBII 01IpOC V1,¥2,V3,
VpasreHus KonTponbHas padora 31.32
HEpaBEHCTBA,

CHCTCMBI

11




Paznen2 V1,¥2,V3, Ok3ameH | Y1,Y2,V3,
DYHKIUH , UX 31,32, 31,32,
CBOMCTBA U
rpaduKu
Tema2.1 Y CTHBIN onpoc, V1,¥2,V3,
DYHKIUH , UX TECTUPOBAHUE 31,32,
CBOICTBA H KonTtpoawsHas paboTa
rpaduKu
Paznen3 V1,¥2,V3, Ox3amen | Y1,V2,V3,
Crenennas, 31,32, 31,32,
IOKa3aTeabHas U
norapumMuueck
ast QyHKIUS
Tema3.1 Y cTHBIN onpoc V1,¥2,V3,
Kophu , KoHntposnbHas paborta 31,32,
CTCTICHH,
sorapu(Mbl
Paznen 4 V1,V2,V3, Ox3amen | Y1,V2,V3,
Tpuronomerpuy 31,32, 31,32,
eckue PyHKIUu
Tema4.1 Y CTHBIN onpoc V1,V2,V3,
OcHOBEI KonTtpomnrsHas pabota 31,32,
TPUTOHOMETPUHU
Paznen5 V1,V2,V3, Ok3amen | Y1,Y2,V3,

12




Huddepennmans 31,32, 31,32,
HBIC UCUHUCIICHUS

Tema5.1 Y CTHBIN OmIpoC V1,¥2,V3,

Hauana KoHntponbHas paborta 31,32,

MaTeMaTHIeC

KOTO aHaJIn3a

Paznen6 V1,V¥2,V3, Ok3ameH | Y1,Y2,V3,
HNuTerpansHoe 31,32, 31,32,
HCYHUCIICHUC

Tema 6.1 Y CTHBIN onpoc V1,V2,V3,

Heonpenenennsl | Kontponbhas pabora 31,32,

Uu

OITPEICIICHHBIN

HWHTETpaj

Paznen7 V1,V2,V3, Ox3amen | Y1,¥2,V3,
[Ipsimble n 31,32, 31,32,
INIOCKOCTH B

MIPOCTPAHCTBE

Tema7.1 Y CTHBIN onpoc V1,V2,V3,

BzaumHoe KonTtpoabsHas paboTa 31,32,

PacMoJIoKeHUE

MPSMBIX U

IUIOCKOCTEH B

MIPOCTPAHCTBE

Paznen 8 V1,V2,V3, Ox3amen | Y1,V2,V3,
Koopannatet 31,32, 31,32,

BEKTOpa
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Tema8.1 Y CTHBIN OIIpOC V1,V2,V3,

BekTop u 31,32,

KOOPAMHATHI

Paznen9 V1,V2,V3, Ox3amen | Y1,V2,V3,
['eomerpuueckue 31,32, 31,32,
TEJa M UX

MMOBEPXHOCTH

Tema9.1 Y cTHBIN onpoc V1,¥2,V3,

MHororpaHHUKH 31,32,

Paznenl0 V1,V2,V3, Ox3amen | Y1,¥2,V3,
KombunaTopuka 31,32, 31,32,
TemalO.1 Y CTHBIN onpoc V1,V2,V3,

DJeMEeHTHI 31,32,

KOMOWHATOPUKHU

Temal0.2 Y cTHBIN onpoc V1,V2,V3,

DneMeHTHI 31,32,

TEOpUH

BEPOSITHOCTH

14




3.2. TunoBble 3aJaHUSA /151 OLIEHKU OCBOEHHS Y4e0HOM JUCHUIIJINHbBI
3.2.1. Tekymuii KOHTPOJIb

KonTpoabnas padora Nel
Borunciienue 3HaYeHU#l BbIPAa:KeHHH. YPAaBHEHUS M HEPaBEHCTBA.

Lesab: mpoBepka 3HAHUN W MPAKTHUYECKUX YMEHHH OOYyYaroIIMXCH.

1 BapuanT
0,725+ 0,6 +l + ;é
Al. Beraucnure: 3 : 0,25.

0,128 - 61 —0,0345: —
4 25

A2. Pemuth ypaBHEHHUS:

) ) 4x-1 3x+2
1) 2x* +5x-1=0; )3 =x; 3, T, =1
B1. Pemuth HepaBeHCTBA:
2x—-1
4-2x<1-(4x-1)- >0
1) (4x-1); 2 c 20
2x+5y =15
B2. Pemuth cucreMy ypaBHEHMIA: X—2y=3"
C. Pemnre ypaBHeHuUS:
1) 5-(x-1)? =3-4x+5x*:  2) /x+2=x,
2 BapuaHT
0,425+0,9 +l + 11
AL B 40 20 1
. Beruncnure: :
051> —0023: 2 4
5 25
A2. Pemmuth ypaBHEHHUS:
) ) 4x-1 3x+2
1) 4x° -5x-6=0; 2)-3x"=x; 3) 6 =1

B1. Pemute HepaBeHCTBa:
2x+1
5—X

X+5y =15
B2. Pemmuts cucreMy ypaBHEHUI: 3X-2y=-6"

1)2(1-x)>5x—(3x+2); 2) 20,

C. Pemnte ypaBHEeHUS:

1) 5-(x+2)* =3—-4x+5x*;  2) J/x-11=x.



Kpurepun oueHKH KOHTPOJIbHOH PadoThl

Samanus baner [Ipumeyanue
Al -A2 4 Kaxprit mpaBuiibHBIN OTBET 1 Oayn
B1- B2 6 Kax b1l mpaBUIbHBIN OTBET 2 6asuia
C 6 Kaxx b1t mpaBuiIbHBIN OTBET 3 Oaiuia

MakcumanbHbIi 0am 3a paboty — 16 6aJ10B

IIkana nepeBoaa 0a/1710B B 0OTMETKHU

OtMmeTka YucJio 6a,1510B, He00X0AUMOeE /LISl OJY4eHUs 0TMETKH
« 5» (OTIIMYHO) 16 - 15
« 4» (xoporio) 14 - 13
« 3» (yIOBIIETBOPUTEIIHHO) 12 -10
« 2 « (HeYIOBIETBOPUTEIHHO) Menee 10

OTBeThI K KOHTPOJILHOI1 padoTe

1 Bapuanr 2 Bapuaunr
Al 1 1
A2 1)x1,2=5iT\/§; 2)0;%; 3) 1)2;_%;2)0;_%; 3) 2.
1,6.
B1 1) x=-1 2)Xe[0,5;5). 1) x <1:2) xe|—0,5;5)
B2 5, 1) (0; 3)
C 1) 1'2)2 1 _E'Z)HeTKo 7
3 : R pHeii.

Konrtpoabnasi padora Ne 2
CpoiicTBa pyHKIMII M MX rpauKH.
Iesan: mpoBepka 3HAHUN W NMPAKTHUUECKUX YMEHHMH OOYyYarolIuXcs.

1 BapuanT

Al. Kakoit u3 rpadukoB, n300pakeHHbIX Ha pucyHkax 1) —4) 3amaeT QyHKIUU

1

s 4

ol

A
\r/
+

A) 1).

A2. Haitnute o6macth onpeaeneHust PyHKITUN

2)

B) 2).

B) 3).
y=+/4x-1

16

T) 4).




1
A) x> 2; b) x <2; B) x>—7; 1) x<2.

A3. Tlo rpa¢uky ¢pyukuuu y = f(X) ykaxure Y

a) obnacth onpeaeneHus QyHKINH,

[4)]
—

0) HyH QyHKIHIH;

PN
N

B) IIPOMEIKYTKH IIOCTOAHHOI'O 3HaKa

N
L

byHKIMH; /

I) TOYKM MakCUMymMa U MHHMMYyMa

byHKINH;

1) MPOMEXYTKH MOHOTOHHOCTH;

€) HanOoJIbIIIee u HaUMECHbIIIECE =4

3HaA4YCHUA

bynxuuu;
) 001acTh 3HAYECHUH (DYHKITHH.
A4.Cpenu 3a7aHHBIX QYHKIMA yKaKUTE
YETHBIC .

1) y=2x% 2) y=Jx; 3)y=
5x;
A) )u3); b) 1) B) 3).

2X+1

B. Haiigure oGinacth onpenencaus QyHKIUA Y = X(x-1) °
C. TToctpoiite rpaduk GyHKIME Y = X2 — 4X +3 U yKa)uTe ee CBOHCTBA.

2 BapuaHT
Al. Kakoii u3 rpaduxos, H306pa>1<eHme Ha pucyHKax 1) —4), 3agaeT QyHKIUI0?

A) D). B) 2). B) 3). T) 4).
1
A2. Haiigute o6nacts onpenenenus Gyakuun Y = o3«
A) X>3; B) x<3; B) x>3; ) x < 1/3.



A3. Ilo rpaduky dpyukuun Y = f(X) ykaxwure:
a) o0acTh onpenencHus QyHKINH;
0) HynH QyHKITUH;
B) IPOMEXYTKH TOCTOSIHHOI'O 3HaKa

byHKIINY,

') TOYKH MaKCHMyMa U MUHAMYMa
byHKIINY,

1) IPOMEXYTKH MOHOTOHHOCTH;

€) HanOoJIbIlIee U HANMEHBIIIECE

3Ha4YeHUs1 QyHKIINY;

’K) 0071aCTh 3HaYEHUH ()YHKIIHH.

4 3 N1 A 234
(2
1.3

A4. Cpenu 3a1aHHBIX QYHKIUI YKa)KUTE HEUYETHBIE.

1) y=2x%
A) 1)u3);

3) y=15x.
B) 2) u 3);

3
2) y=73
b) 2);

I 3).
2+ x?

B. Haiigure o6macts onpeaeneaus QyHKIAA Yy = m

C. Ioctpoiite rpaduk QyHkimu Y = X> — 2X + 1 U yKakuTe ee CBOICTBA.

Kpurepum oneHKku KOHTPOJIbHOH PadoOThI

Samanus bamer

[Ipumeyanue

Al - A4

10

Kaxpiii mpaBuiibHbIN oTBeT 1 Oamn

B

2

Kaxxnp1it mpaBuiibHBIN OTBET 2 Oasuia

C

3

Kaxpiii mpaBuiibHBIN 0TBET 3 Oanna

MaxkcumanbHbli 0ani 3a padoty — 15 0a/10B

IlIxana nepeBoaa 0a/1710B B OTMETKHU

OTMeTKa

Yucso 62,5108, HeOOX0AUMOE /ISl NOJYYeHHUS OTMETKHU

« 5» (0TINYHO) 15-14
« 4» (xoporio) 13-12
« 3» (YIOBJIETBOPUTEIHHO) 11-10
« 2 « (HEYJOBJIETBOPUTEIHHO) MeHee 10

OTBeTbl K KOHTPOJIbHOII paGoTe

1 Bapuanr 2 BapuaHr
Al |B)3 A)l
A2 1 b) x<3
B)x=>
a) Xe[—3?5]; 0)-2; 4; B) y > 0 mpu a) Xe[_3;4]; 0)-2; 1; B) y > 0 ipu
XE(_2;4);y<Oan Xe[—3;—2)u(1;4];y<()npﬂ
A3 xe[-32)u(4:5] xe(—2;1)-
Dxmax = 0,2; Xmin=1; 1) & T mpm MXmax = 2; Xmin =- 1; 1) & T mpn
xe[-30]wL 2] ¢ L npu xe[-12]U[3:4]; ¢ 4 npu
xe[o1]u[2;5]. xe[-3-1]u[2; 3]
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e) yHaM6=6;yHaI/IM:_1; e) YHaI/I6=2;YHaI/IM:_3;
x) Yel-1;:6]; x) Yel-3:2];
A4 | b1 B) 2)u3)
B x;tO;x;tl; x¢0;x¢5;
y=x2—4x+3=(x-2)°-1 y=x>—2x+1=(x—1)>
)X € R;2) Yel-1i+=];3) 1) X€ R;2) ye[-0:+o];3)
bynkuus obmero Buaa; 4) y > 0 npu ¢bynkuus obmero Buaa; 4) y > 0 npu
C XE(—OO?l)U(3?+°O);y<OHpH Beex x kpome 1;5) & T mpu
XE(1;3);5)¢)THPH XE[Z;—!—OO); X6[1;+OO);
¢ < npu Xe(—OO;Z]; ¢ ¥ npu XE(—OO?:'-];

Konrposbnasa padora Ne3

Iloka3aTenbHbICe YPABHEHUS] U HEPABEHCTBA.
Heab: npoBepka 3HAHUN U NPAKTHUUECKUX YMEHHUH 0O0ydaromuxcs.
1 BapuanT

Yacmp A

Al. YkaxxuTe NpoMeKyTOK, COIep KA KOPEHb ypaBHEHUS 2" =8

1 (0); 2) 12); 3) (2;3]; 4) (3:4).

X2+X
A2. PemuTte HepaBeHCTBO 5 > -1

1) xeR; 2) peuicHH HET; 3) (—1;0); 4) (—oo;—l)u(0;+oo)_
1\ 1
A3. Pemmure HepaBeHcTBO | — | < ——
(2) 128
1) (7], 2) [7i+e0); 3) [-7i+); 4y (—ooi-7].

A4. Pemute ypaBHEHUE 7x+2 -14.7" =5

H-1; 2) T, 3) 1, 4) 35.

Yacmes B.

-3
1 X
B1. Ykaxure HanOosplee IeJI0€ pelleHHe HepaBeHCTBA (E >16.

B2. Haiigute KOpHU ypaBHEHUS 32X — 4 . 3X + 3 = O . Eciiu mosmyunnu 1Ba KOpHs, TO B

OTBETC
BIIMIOWUTC UX IMMPOU3BCACHUC, €CIIU OAWH, TO €0 3allMIINUTE B OTBCT.

Yacms C.

. -3
C. Haiiure Bce wenble pemeHusi Hepasencrsa 1| < 77 ° < 49.

2 BapuaHT
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Yacme A.

o X
Al. YkaxuTe NpoMeXyTOK, COAEpKALUN KOPEHb YpaBHEHUS 3=9

1) (0); 2) (©2); 3) [23); a) (3:4).
A2. Pemnte HEpaBEHCTBO 0,2 <. 0,04
1) XeR; 2) peuieHui HeT; 3) (—1;0); 4) (— oo;—l)u (O;+oo)_
1 1
A3. Pemnte HEpaBEHCTBO [gj = 543
1) (-o35]; 2) (—oo81]; 3) [5:+0); 4) [-5i+0).

A4. Pemmre ypasuenne 2% —2% =120
10; 2)3: 3) 12; 4)-3.
Yacme B.

—2
1 X
B1. Vkaxure nHauOomnblee 1enoe penieHrne HepaBeHCTBA (— =27,

3

2X X
B2. Pemute ypaBHEeHUs 5 + 5 = 2 . Eciin mosmyuniii 1Ba KOpHs, TO B OTBETE BIIUILIUTE UX
IIPOU3BEAECHUE, €CIIU OAUH, TO €r0 3aIUIINTE B OTBET.

Yacms C.

1

o -3
C1. Haiiiute Bce Ieible peIIeHHs HepaseHcTBa — < [ <49,

KpuTtepun onieHKH KOHTPOJIbHOM PadoThI

3ananus banibt [Ipumeuanue
Al - A4 4 Kaxnpiii mpaBuiibHbIN oTBeT 1 Oamn
B1-B2 4 Kaxp1ii mpaBmIbHBIN OTBET 2 Oasuia
C 3 Kaxpiii mpaBuibHBIN OTBET 3 Oaina

MaxkcumanbHbli Oan 3a padoty — 11 6a/10B

IIkana nepeBoaa 60aJ1J10B B 0TMETKH

OT1merka Yucso 6a/1510B, He0OX0AUMOE /1JIsl IOJTYYeHHSA OTMETKH
« 5» (0OTIMYHO) 11-10
« 4» (xoporio) 9-8
« 3» (YyIOBJIETBOPHUTEIIHLHO) 7-6
« 2 « (HEYJOBJIETBOPUTEIHHO) MeHee 6

OTBeTbI K KOHTPOJILHOI padoTe

\ \ 1 Bapuant \ 2 BapuaHnr
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Al | x=3;3)(2;3]; x=2;3)[2;3);

A2 |1)xeR; 2) pelleHuit HeT;

A3 x> 7; 2) [T#0): x2 5 3) [5i+o0);

A4 | Dx= -1 2)x= 3;

Bl ¥ <- 1, HanbosplIee nenoe x < - 1, HauboJpIIee nenoe
pemeHne X =— 1. pemenne X =— 1.

B2 |x1=0;x=1;0-1=0 x=0;

C |3<x<5;x=34. 2<x<5;x=2;34.

KonTpoabHas padora Ne 4
Jlorapumnueckue ypaBHeHUsI H HepPaBeHCTBA.

Heab: mpoBepka 3HAHWN W MPAKTHYCCKHX YMEHHH OOydYaroIIuxcs.
1 BapuanT
Al. Yopoctuth Bbipakenue u Haita x: Igx=1g8+2Ilg5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)O0.
A2 Haiigure xopeHb ypaBHenus log2(3x +1) =3

-
1) 11; 2)1; 3) -10; 4) 3.

A3. YKa)uTe NPOMEKYTOK, KOTOPOMY IIPUHAIEKUT KOPEHD YPABHEHUS
logs (4—x)+loga2=1
D(-3-1):2)(0;2);3)[2,3]:4)[4: 8]

A4. Haiizure cymmy kopHeii ypasrenns 1093 x* = log;(9x — 20)
1)-13;  2)-5. 3)5 4)9.

AS5. Pemmte HepaBenctBo loga(4—-2x) =1

1) (-0050,51;2) (=052 ];3) [ 25+ 20);4) [ 0,55+ 0).
B1. Pemmnre HepasenctBo logr(3x +2) = logs (x—1)

2 2
1)(1;+o); 2)(-oo;_§ 1;3)[-1,5; _5]; 4) pelieHui HeT.

B2. Pemnre HEpaBeHCTBO IOg% (6=3%) >-1
1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20).

C. Haiimute 4mciao WenbIX OTPHLATENBHBIX pEHICHHH HEpaBEeHCTBa

lg(x+5)= 2-1Ig2
1)5; 2)4; 3) 10; 4) HY OJTHOTO.
2 BapuaHT

Al. Yopoctuth Bbipakenue u Haita x: Igx=1I1g12-I1g3+ 2lg7 -1gl4
1) 14; 2) -1; 3)-10; 4)O0.

A2 Haiinute xopeHb ypaBHeHus logs(2x-4) =2

1) 11; 2)145; 3) -10; 4) % .

A3. YkaxuTe NIpOMeKyTOK, KOTOPOMY IIPUHAJUIEKUT KOPEHb YPAaBHEHUS

logos (5—2x)—1ogos2=1

1) (-05-2);2)[-2;11:3) [ 1;2]54) (2; +o0).
A4. Haitnute cymmy kopHe#t ypaBHenus Ig (4x—3)=21gx

1)-2; 2) 4; 3) -4, 4) 2.
AS. Pemmre HepaBeHcTBO logs (5 —2x) > 1

1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + 0); 4) (-10; + ).
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B1. Pemute HepaBeHCTBO

2 2
D@i+0);2) (-0~ 35 113 [-15 —3

B2. Pemute HepaBeHCTBO

log % (4x -2) < log % (3x +1)
]; 4) peuienwuii HeT.

log, 1-1,4x)
5 <'1.

10

C. Halignure 4HCIO IIENBIX

peLeHuit

1)5; 2)4; 3) 6eckoHeUHO MHOTO; 4) HU OJHOTO.

Kpurtepun onieHKN KOHTPOJIbHOH padoThI

HepaseHctBa logs (x -2) = 1

3ananus basnbl [Ipumeuanue
Al -AS 5 Kax b1t mpaBuiIbHBIN OTBET 1 Oayn
B1-B2 4 Kaxp1ii mpaBuIIbHBIN OTBET 2 Oasuia
C 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiuia

MaxkcuManbHbIi 6ar 3a paboty — 12 6annoB

IIkana nepeBoaa 0a/1710B B 0OTMETKHU

OTMeTKa Yuciio 62,5108, He00X0AMMOE 1JIs1 MOJIY4eHHs OTMETKHU
« 5» (OTIAMYHO) 12-11
« 4y (xoporto) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HEYJOBJIETBOPUTENIHHO) MmeHee 7

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuanr 2 BapuaHnr
Al |1)10 1) 14
7 2) 14,5
A2 4) 3
A3 | x =2;[2;3] (3) x =2,1; (2; + o) (4)
A4 | x1 =4; x2 =5, 4+5=9; (4) x1 =1, x2 =3, 1+3=4;(2)
A5 |x € (-0;0,5] (1) x € (-00;-15) (1)

Bl |[x€(1; +)(1) x€(3; +o) (1)
£(-12)@) _10
B2 |* x € (-0 —=7)(2)
Cl |[x€(-5/45], x=-4:-3;-2;-1.(2) x€(2,7], x=-3;4, 5,6, 7. (1)

Konrpoabnas paGora Ne S

Tpuronomerpuyeckue ypaBHeHHMsl ¥ HEPaBeHCTBA.

Hean: mpoBepka 3HAHUI W NMPAKTHUECKUX YMEHHH OO0y4aroIuxcs.
1 BapuanT

Al.

drcCO0S a HMECT CMBICI, €CIIU:

Da€[0:7]; 6)aS[Ll malyi,l 1aS (L)
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A2. Peuienuem ypaBHeHus: COS x =0 SBJISIOTCS:

n n
a)x=5+2™n,n€Z; 6)x="n,n€Z B)X=,+7n,NEZ 1)x="+27n,n€Z

A3. Beruncnure: arcsin 0 + arctg J3
7 J2
a)0,5; 0)1; B)g; r)7.
A 4. YpaBaenue 2tg x = -3:

a) UIMEeT OJHO pelieHue; 0) He UMEeT PEIICHUs; B) UMEET JIBa PEICHUS;
I') UMeeT OECKOHEUYHOE MHOKECTBO PEIICHUH.

V3

AS. YpaBHeHHe sinx ="~ HMMECT PCIICHHUS:
T T T
a) X :(-1)”€+27Tn, n€Z;, 6)Xx :(-1)”§+27Tn, n€Z;, B)x=(-1)" §+7‘n, n€z;

T
r) X :(-1)”g+7fn, nezZ.
B. Pemnre ypaBHEHUS:
X 7 43

a)cos (5~ 7)= > 6) sin?x—3cosx—3=0; B)1+sinx=0.

C. Pemmite HepaBeHCTBa:

1 J2
a) sinx > PY 0) c052x<7

2 BapuaHT
Al. arcsina HMeeT CMBICH, ECIIU:

2) a€[0:7]: 6) a<[-1:1]; B)aE[-g;g]; 1) a€ (-1:1).

A2. Pemenuem ypaBHeHHsT COSX = - 1 SBISIFOTCS:

T T
a)x:§+27fn,nEZ; 6)x=Tn,n<€Z, B)x:§+”n,n€Z; r)x="+27n n<Z,
A3. Beraucmure: arcos 0 + arctg 1

/4 3r
a)0,5; 0) 1; B)g; I‘)T.

A 4. YpaBaenne Ctgx -4 =0:

a) UMeeT OJHO pelleHue; 0) He UMEET PelIeHUs; B) UMEET JIBa PELICHHUS;
') UMeeT 0ECKOHEYHOE MHOXKECTBO PEIICHUH.

J3

AS. YpaBHeHue sin X = Y MMEET PELICHUA:
T TC T
) x=(-1)"5+2™n,n€Z; 6)x=(-1)"3+27n,n€Z; B)x=(-1)" 7+7n,n€Z;
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T
r)x:(-l)”g+7fn, n€z.

B. Pemute ypaBHeHUS:

X 1
a) sin(5+—): L 6) cos?x—4sinx—1=0; B)1+sinx=0.

C. Pemite HepaBeHCTBa:

J2

a) COSX > —; 6) Sin2x>—-—.
2 2
Kpurepun oneHK KOHTPOJIbHOMH PadoThI
Samanus bamner [Ipumeuanue
Al —AS S) Kaxaplit npaBuiIbHBIN oTBET 1 Gain
B 6 Kasxniprit npaBmiibHbBIN OTBET 2 Oaiuia
C 6 Kasxip1it mpaBuiibHBIN OTBET 3 Oayuia

MaxkcuManbHbii 6a 3a paboty — 17 6aJioB

Ikana nepeBoaa 0a/1JiI0B B OTMETKH

nez.

Otmerka Yucso 6a/1510B, He0OX0AUMOE /IS NOJTYYeHHUS OTMETKHU
« 5» (OTIAMYHO) 17 - 16
« 4y (xoporto) 15-14
« 3» (yIOBJIETBOPUTEIHHO) 13-11
« 2 « (HEYJOBJIETBOPUTEIBHO) menee 11
OTBeThI K KOHTPOJIbHOIi padoTe
1 Bapuanr 2 Bapuant
Al |0) 0)
A2 |B) r)
A3 | B) r)
A4 | 1) r)
A5 |B) B)
T 27 | 27
a)x==L 3t 7 +47nn,n€Z; a)x=(-1)§-?+2nn,nez;
B T T
0)x=mn+2mn,N<€Z; B) X =-S5t 2an, | 6)x=0+7n,N<Z;B) X =—E+2nn,

n€z

T 57z
a)€+27zn$xs?+27zn,nez;

£+7ZI”I<X<7—7Z-+7ZI’1 (S
0) 8 8 ,NEZ.

7T 7T
a)—g+2ﬂnSng+2ﬂn ‘nE€Z

T 57z

KonTpoabHass padora Ne 6
IIpousBoanas.

Iean: mpoBepka 3HAHUN W MPAKTHUECKUX YMEHHH OOy4aroIuXcCs.
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1 BapuanT

YpoBens A.
Al. Haiimure f (&), ecnu f(x) = 4Vx =5,
3 22, 3)-1 41

A2. Yxaxure npoussogayio ¢Qyukuun 9(X)= X® +COSX
3 3

1) 2X+sinX; 2) 2X=sinx;  3) %+sinx; 4) %—sinx,
X—3
A3. YpaBHeHHe KacaTenpHOH K rpaduky QyHkmmn Y = w14 B TOUKE C adcruccoit xo = -3
UMeeT BUJI:
1) Y=7x+13; 2) Yy=7x+15,  3) y=-7x+15; 4) Y=—1x+13,

A4. Teno ABMKETCS O MPSIMOM TaK, 4YTO paccTosHuE S (B METpax) OT HET0 A0 TOYKH B 3Toii
IpsIMON
2
msmensiercs 1o 3akony S(1)=3t"—12t+7 (t - pems mBukenns B cexynnax). Uepes

CKOJIBKO CEKYH/T
MOCJIe Havasa JBMKEHUST MTHOBEHHAsl CKOPOCTh Tela Oyjaer paBHa 72 M/c.

116,  2)15;  3)14; 4) 13.

Yposens B.
BS5. Ha pucynke n300paxkén rpaguk NpOM3BOAHON HEKOTOpOH (yHKuum Y= f (X),
3aJlaHHOM Ha

npomexyTke ( - 3; 3). CKoIbKO TOYeK MakCUMyMa HUMeeT (PyHKIUs f(X) na srom
IIPOMEXYTKE?

B6. Haiinute yrinoBoit kKoa(p¢uIMEHT KacaTelbHOW K Tpaduky (yHKIHUU
.y::X4—-2x34-3X'—13 B TOYKE XOZZ—l.
3x H
B7.Haiinure mpousBoanble QyHKUMA:  a) f(X)=(7X+4)5; 0) y=3e" +2sinXx,
Ypogens C.
2
C8. Haiiiute cyMMy TaHTEHCOB YIJIOB HAKIOHa KacaTenbHbX k mapadore Y =X —9

TOYKax
nepeceueHus mapabossl ¢ OChlO adcuucc.

2 BapuaHT
YpoBensb A.

Al. Haiizure f *(16), ecrm f(x) = 8 Vx 3.
13 22 3)-1 4L

A2. Ykaxure npoussoanyio ¢pynxupn 9(X)= x?—sinx.
3 3
1) 2X+COSX 2) 2X—C0SX;  3) X?-H;osx; 4) X?— COSX |

25



X—3
A3. VpaBHeHHe KacaTeIbHOH K rpaduky Gynkmun Y = x4 2 B TOUKE C abcruccoit xo = -3

HUMCCT BUA!
1) Y=—5x+23. 2) Yy=—5x+21.  3) y=5x+23; 4) y=5x+21,

A4. Teno ABMXeTCA MO NMPSAMOM TaK, YTO PACCTOSHUE OT HAYaJIbHOW TOUKM M3MEHSETCS 110
3aKOHY

S(t)=t+0,4t* =6 (m), re t— Bpems aBHKeHus B cexyax. Hailaute ckopocts Tea
yepes 10
CeKYHJl TOCIle Hayana JBUKEHHS .
1) 10; 2)9; 3)8; 4)7.
Yposens B.

BS. Ha pucynke u3o0paxEH rpaduk MpoM3BOMHON HEKOTOPOH (YHKIIUU y="1(x),
3aJJaHHOM Ha

npoMexyTke ( - 2; 2). CKOJIBKO TOYeK MUHIMyMa UMeeT () yHKIHS f(X) na srom
MIPOMEXYTKE?

LTI w1
L L |

B6. Haiinute yrinoBoii xo3dduumeHT kacareiabHOH, MPOBEAEHHOW K rpaduky
5 4 3 —
bynxkmm Y =X +2X° + X" +1 5 rouke X, =1

B7.Haiinure npousBoaHble QyHKUMN : a) f(X) = (4X + 7)3; 6) Y=X" tg3x,
Ypogsens C.

_ w2
C8. Halinure cymMy yriaoBeIX Kod((HUIMEHTOB KacaTelbHBIX K mapabone Y = X -4 5
TOUYKaxX
nepeceyeHus: mapadosibl ¢ Ochbio adcCIuCC.

KpuTtepun oneHKH KOHTPOJIbHOM PadoThI

3agaHus banasr [Ipumeyanue
Al - A4 4 Kaxxpiii mpaBmiibHbIN oTBeT 1 Oamn
B5-B7 6 Kasxplii mpaBMIIbHEIN OTBET 2 6aia
C8 3 Kaxpiii mpaBuiibHBIN OTBET 3 Oaina

MaxkcumanbHbIi 0an 3a padoty — 13 6a/10B

IIkana nepeBoaa 60aJ1710B B 0TMETKH

Ormerka Yucii0 6211108, HE00X0AMMOE /ISl OJTYYEHHS OTMETKH
« 5» (0OTINYHO) 13-12
« 4y (xoporo) 11-10
« 3» (yIOBJIETBOPUTEIHHO) 9-8
« 2 « (HeyIOBIIETBOPUTEIHHO) MeHee 8

OTBeThbI K KOHTPOJILHOI padoTe

\ \ 1 Bapuanr \ 2 Bapuant
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Al |1(4) 1(4)

A2 | 2x—sinx (2) 2x — COSX (2)
A3 |y=7x+15(2) y=5x +21 (4)
A4 |t=14c(3) V(10) =9 m/c (2)
B5 | 1 Ttouka, xmax=1,8 1 Touka, xmin=20
B6 |k=-7 k=16
a) 35(7x + 4)% 6) 9¢* + 2cosx X
B7 2.
a) 12(4x + 7)7; 0) tg3x + cos? 3x
C8 | tgo1+tgar=6+(-6)=0 tgon +tgar =4+ (-4)=0
KonTpoabnass padora Ne 7
IlepBooGpa3nas ¢ynkuuu. UHTerpa.
Heab: mpoBepka 3HAHUN M MPAKTHYECCKUX YMEHUN OOYYArOIIMXCS.
1 BapuanT
YpoBensb A.
Al. . Beruuciaure uHTETpa:
2 < dx
a) I(3x2+x—4)dx; 6) J‘ = .
1 h X
A2, Tna pynkumn f(X) = 3sin X wHaiiaute:
@) MHOKECTBO BCEX IEPBOOOPA3HBIX;
7T

0) nepBooOpasHyto, rpauk KOTOPOW MPOXOAUT  uepe3 Touky M ( > ;0)

A3. BoruncnuTe, cienaB MpeiBapuUTeIbHO PUCYHOK, IJIOWAAb (UIYpbl, OTpaHUYEHHON
JMHUSAMU:
y:0,5x2,y:0,x:2,x20.

A4. Jlokaxure, uto pyHKuus F sBisercss mepBooOpasHoit mis ¢ynkuuu f(X) Ha

IPOMEXYTKE
(-o0;+0), ecmn Fx)=x3—4, f(x) =32

Yposens B.

3
BS. Beluuciaure MHTErpa J.[XZ +(x- 3)2] dx
0

Ypogens C.

C6. Haiiute momans (GUrypsl, OrpaHHUEHHON THHAAMHE Y = 6x —x° u y = 2x.
2 BapuaHT
YpoBensb A.

Al. . Beluucaure uHTErpan:

a) I(4X3—X+5)dx; 6) _..

dx
>3

A2. JIna pynxmum f(X) = 2c0S X HaiiauTe:
a) MHOYKECTBO BCEX IEPBOOOPA3HBIX;
7T
0) mepBooOpasHyro, rpaduK KOTOPOW MPOXOAMT dYepe3 Touky M ( 5 ;0)
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A3. Beraucnure, cienaBp NnpeaBapuTeIbHO PUCYHOK, IUIOMAAL (UTYPHI, OTPAaHUYECHHOMN
JIMHUAMMU:

y:2x2,y=O,x=3,x:O.

A4. JTokaxmwure, uto GyHkuus F sBusiercss mepBooOpaszHod it ¢ynkumun f(X) Ha
HPOMEKYTKE

(-0 ;+o0), ecmn F(x) = 2x — X2,

f(x) = 2 - 2x.

Yposens B.

3
BS5. Beluuciure uHTErpa J.[XZ +(L- X)z] dx
0

Yposens C.

C6. Haitaure miomans GUrypsl, OrpaHUYEHHON JHHUAMH y =-6x —Xx° U y= - 2.

Kpurepun onieHKH KOHTPOJIbHOH PadoThI

3amaHus banasr IIpumeuanue
Al - A4 6 Kaxx b1t mpaBuibHBIN OTBET 1 Oayn
B5 2 Kax b1t mpaBuiIbHBIN OTBET 2 Oasuia
C6 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiia

MaxkcuManbHbii 6at 3a paboty — 11 6aJsioB

IIxkana nepeBoaa 6a

OB B OTMETKH

OtMmerka Yucso 62,5108, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (0TINYHO) 11-10
« 4» (xoporio) 9-8
« 3» (yIOBJIETBOPUTEIHHO) 7-6
« 2 « (HeYJOBJIETBOPUTENIHHO) MeHee 6

OTBeTbI K KOHTPOJIBLHOM padoTe

1 Bapuanr 2 Bapuant
3 3

Al | 4)4,5;6) 8 a) 18,5;6) — 8
A2 8) F(x) = - 3cosx + C ; 6)F(x) = - 3cosx + | a) F(x) = 2sinx + C ; 6)F(x) = 2sinx - V3.

4 Sgur = 18 xB.e11.
A3 | Spur = 3 KB.LIL ¢ 8
A4 | F(X) sBasiercs nepoobpasnoit s f (X) | F(X) siBusercst mepBoobpaszHo st f (X)
BS5 |18 12

2 2

C6 |Spur= 105 KB.€II. Sepur = 105 KB.€II.

KonrtpoabHas pad

ora Ne 8

IInomaau nmoBepxHocTeii MHOIOrpaHHHMKOB.

Hean: mpoBepka 3HAHWUK M MPAKTHYECKUX YMEHUU OOYyJaromIuxcs.
1 BapuaHT
YpoBensb A.
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Al. Breibepute BepHOE YTBEpKICHUE

a) napajuleJIenuIes ] COCTOUT U3 IIECTU TPEYTrOJIbHUKOB;

0) MPOTUBOMOJIOKHBIEC TPaHU MapasliesenuIe/la UMEIOT O0IIYI0 TOUKY;

B) IMAaroHaJIM NapajlleNeNnIea EPEeCceKalOTCs U TOYKOM MepeceueHus AEATCS O0JIaM.

A2. KonmrdecTBo pedep MeCTUYroJIbHON MPU3MBI
a)18; 6)6; B)24; 1r)12; n)lS.
A3.Haumenbliiee 4nuciio rpaHei Mpru3Mbl
a)3; 0)4; B)S; 1)6; MO
A4. He sBnsiercs npaBUIIbHBIM MHOTOIPaHHUKOM
a) NpaBWIBHBIM TeTpa’ap; O) mpaBuUibHAs NpU3Ma; B) IPaBWIbHBIN AOJEKa’aAp; T)
MIPaBWJIbHBIN OKTa3p.
AS. Boibepute BEpHOE YTBEpKIECHUE:

a) BBINYKJIbII MHOTOTPAaHHUK HAa3bIBA€TCS NPABUIBHBIM, €CIM €ro TpaHu SBISIIOTCS
IPABWJIBHBIMU MHOTI'OYTOJIBHUKAMH C OJAHMM U TEM K€ UYMCIOM CTOPOH U B Ka)KIOM
BEpILIMHE MHOTOTPAaHHHUKA CXOJIUTCS OJTHO U TO XKE UUCIIO pedep;

0) mpaBWIIbHAS TPEYTOJIbHAS MUPAMU/IA U MPABIIBHBIA TETPAdP — 3TO OJHO U TO XKE;

B) IUlomiaab OOKOBOM MMOBEPXHOCTH MNHPaMUABl paBHA MPOU3BEICHUIO IEepUMETpa

OCHOBAHUS Ha BBICOTY.
A6. Bricota 60KOBO# TpaHy MPaBUILHONW MUPAMUIBI, TPOBEJCHHAS U3 €€ BEpIINHbBI, HA3bIBACTCS

a) TMaroHaJbl0; 0) MeIuaHOW; B) arO(EeMOi.

A7. lnaronajib MHOTOTpaHHUKA — 3TO OTPE30K, COCTUHSIOIIUI
a) moObIe JIB€ BEPIIMHBI MHOTOTPAaHHUKA; ©) JBE BEPIIMHBI, HE MPUHAJJICKAIINE OJTHOU
TpaHu;
B) JIB€ BEPLIMHBI, IPUHAJIEKAIINE OJTHOM rpaHH.
Yposens B.
B8. Haiiqute pauaroHanum IpsAMOYTOJIBHOTO — NApAJUIENENMIENd, €CIH  CTOPOHBI  €ro
OCHOBaHHS 3 CM ,
4 cM, a BeicoTa paBHa 10 cMm.
Yposens C.
C9. B npaBmwIbHONW YETHIPEXYTOJBLHON MHUpPaMUIIE CO CTOPOHOM OCHOBaHHUS & M, OOKOBas
rpaHb
HAKJIOHEHa K IUIOCKOCTH ocHoBaHHMsA 1o yriaom 60 °. Haiimure:
a) BBICOTY MUpaMUbl; 0) miomaab OOKOBOW MOBEPXHOCTH.
2 BapuaHT
YpoBensn A.
Al. Bribepute BepHOE yTBEpKIACHHE
a) TeTpa’3p COCTOUT U3 YETHIPEX MapaieIorpaMMOB;
0) OTpe30K, COETUHSIONINI MPOTUBOIOJIOKHbBIE BEPUINHBI MapajulesenuIeia, Ha3bIBaeTCs
ero
JaroHalblo;
B) MapaJulesIenuIie] UMEeT BCEro ecTh pedep.
A2. Konn4uecTBo IrpaHeil MEeCTUYTroJIbHOW MPU3MBI
a)6; 6)8; B)10; 1)12; 1) 16.
A3.Haumenbiiee yucio pé€dep mpu3Mbl
a)9; 0)8;, B)7; 1)6; 1M)S5.
A4. He saBnsercs npaBUIbHBIM MHOTOI'PaHHUKOM
a) MPaBWIbHBIN TeTpadap; 0) MpaBUIBHBINA JO/IEKadp; B) IPaBIIbHAS TUPAMUIA; T)
MPaBUIBHBINA OKTAXIP.
AS. BeiGepute BepHOE yTBEpXKACHUE:

a) MPaBWIbHBIN T0AEKad/Ip COCTOUT U3 BOCHMU MPABUIIbHBIX TPEYTOJbHUKOB;

0) IpaBUIIbHBIN TETPa3p COCTOUT U3 BOCBMH MPABMIIBHBIX TPEYTOJIbHUKOB,;

B) IPaBUJIBLHBIM OKTa’Ap COCTOUT U3 BOCHMU MPABUIILHBIX TPEYTOJIbHUKOB.
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A6. Annodpema — 310

a) BBICOTA MUPaMUIbl; 0) BeICOTa OOKOBOM rpaHU MUPAMUIBL;

B) BbICOTa OOKOBOH I'PaHU MPaBUIIBHOM MUPAMUJBI.
A7. YceueHHas upaMu/ia Ha3bIBaeTCsl IPaBUIIbLHOMU, €CIIN

a) ee OCHOBaHUs — IPaBUJIbHbIE MHOT'OYI'OJIbHUKH;

0) OHa MOJTy4eHa CEYCHHUEM MPABUIIbHOM MUPAMU/IBI MIJIOCKOCTHIO, TAapaIIeTIbHON
OCHOBAHHUIO;

B) e OOKOBBIE TPAHU — MPSIMOYTOJIBHHUKH.

Yposens B.
B8. Haiinure OoxoBoe peOpo  MpaBWIIBHOW YETHIPEXYTOJIBHOW, MUPAMHUIBI, Y KOTOPOM
CTOpOHA
OCHOBaHusI & M, a BbicoTa paBHa 10 M.
Yposens C.
C9. B npsiMOyroapHOM —mapasuielsieluIe e CTOpPOHBI OoCHOBaMsi S M ® 12 M, a
JMaroHab

napajuieienuieaa HAaKIOHEHAa K TIIOCKOCTH —ocHoBauus moj yriom 30 °. Haiinure:
a) BBICOTY Mapajuienenunena; O) miom@aab OOKOBOM MOBEPXHOCTH.

Kpurepun oneHKH KOHTPOJIbHOH PadoThI

3amaHus banasr IIpumeuanue
Al - A7 7 Kaxx b1t npaBuibHBIN OTBET 1 Oain
B8 2 Kaxx b1t mpaBuibHBIN OTBET 2 Oasia
Cc9 3 Kax b1t mpaBuiIbHBIN OTBET 3 Oaiuia

MaxkcumanbHbIi Oani 3a paboty — 12 6aji1oB

IIxana nepeBoaa 0a/1710B B OTMETKHU

OtMmerka Yucso 62,5108, He0OX0AUMOE 1JIsl NOJYYeHHUS OTMETKHU
« 5» (0OTINYHO) 12-11
« 4» (xoporio) 10-9
« 3» (YIOBJIETBOPUTEIHHO) 8-7
« 2 « (HeYJOBJIETBOPUTENIBHO) MeHee 7

OTBeTbI K KOHTPOJIBHOI padoTe

1 Bapuaunr 2 Bapuant

Al |B) 0)

A2 |a)l8 6) 8

A3 | B)S a) 9

A4 | 0) B)

AS | a) B)

A6 | B) B)

A7 |6) 0)

B8 5 NG M 132 M

9 h=4-/3 M ; Son = 128 M? _ 1343 : 442./3 9
h= 3 %= T3 M
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1. HpOMe)KyTO‘IHaﬂ aTTeCTaIII/IH-lCeMeCTp-KOHTpOJILHaSI paﬁoTa

KontponsHas padota 3a 1 cemectp 2016-2017yu. r.1 kypc
Crnenmansaoctu:23.02.01;23.02.06;08.02.10;09.02.03

Bapuanrt 1

3a11aHHe 1. Beruucnuth OIIPCACIINTCIIb:

3 2 5
2 3 1
2 1 11

3ananue 2. Pemnth OMKBaJpaTHOE ypaBHEHHE:

4x*—65x°+16=0
3ananue 3. Pemmth uppalioHaIbHOE YPaBHEHUE.

Vhx+1 =/2x+10

3amanue 4.Haiigute 3HaueHue BhipaxkeHus: 2Sin 30°+6 cos 60° - 3ctg 30° + 9 tg
30°

3aganue 5. PemmuTh mokas3aTesibHOE YpaBHECHUE:

2—-3Xx

a)(%j 25 §)4 +2~20=0

3ananue 6. Ilo 3a1aHHOMY 3HAYEHUIO TPUTOHOMETPUYECKON (DYHKIIHH,

HAWJIUTE 3HAUYCHHUE

. T
ctg a, ecnu Sin 0=0,8 u S<a<m

Baganue 7. Pemuth jgorapudmuueckoe ypaBHeHue: 109 ;(3—2x) =3

3amanue 8. Pemmre norapupmMuydeckoe HEPaBEHCTBO:
log,(2x+1)> log ,(x —1)

X—y=4

3ananue9. PemuTh cUCTEMY ypaBHEHUM: {5*” _ 25
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Kontponbsnas pabora 3a 1 cemectp 2016-2017y4. r.1 kypc
Cneunanbaoctu:23.02.01;23.02.06;08.02.10
2 BapuaHT

3ananue 1. /lana cucrema JIY, BEIYMCIUTS X;Y;Z.
x+5y-z=7
2x-y—-2=4
3x-2y+t4z=11

3ajnanue 2. Pemuts GMKBagpaTHOE YpaBHEHUE:
36x*—13x2+1=0
3ananve 3. PemmTs UppaloHaIbHOE YpaBHEHME.

J2x—1DEx+1)=x+1
3amanue 4.Haiinure 3Hadyenue Beipaxkenus: 2 €0S 30°- 6 sin 30° - ctg 30° + 9 tg
45°

3aganue 5. PemuTte nokaszaTelbHOE YpaBHEHHUE:
a)(01)”° =10; £)9*-7-3-18=0

3ananue 6. [1o 3amaHHOMY 3HAYEHUIO TPUTOHOMETPUUECKON (PyHKITHNH,
HalauTe 3HaueHue tg o,

T
ecnu cos o= 0,8 u S<a<

3amanue’. Pemmrte norapudpmMuueckoe ypaBHEHHE:
log ,(5x —5)=2

3anganue 8. PemmTh orapudmMudeckoe HEPaBEHCTBO:
log;(5x —1) < log,(4x +3)

X+y=28

3ananue 9. Pemmnts cucreMy: {Iog x=1—1log,, y
12 - 12

KPUTEPUN OLUEHKN CAMOCTOATEJIBHBIX 1 KOHTPOJIbHBIX PABOT:
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OlnieHKa ypOoBHs MOATOTOBKH

NMmerommiics pe3yaprar

PaboTa BBITIOJTHEHA IOJTHOCTHIO; B JIOTUYECKUX PACCYXKICHHUIX U
000OCHOBaHMHU pEIICHUS HET MpoOe JIOB U OMIMOOK; B PEIICHUH
HET MaTeMaTHYeCKHUX OIMMOOK (BO3MOXKHA OJJHA HETOYHOCTb,
OMHKCKA, HE SBISIOMIANACS  CICACTBUEM  HE3HAHHS  HIIU
HEMTOHUMaHUs y9eOHOTro MaTepuaa)

PaGora BbIIOJHEHA IMOJHOCTBIO, HO OOOCHOBAHHUS IIIArOB
peIlIeHrsT HEIOCTATOYHBI, JONYCTHMa OJHA-IBE HeErpyoObie
OIJ_II/I6KI/I NJIN Z[Ba-TpI/I HEO0o4YCTa

Honymensl Oosiee omHOW OmMMOKKM WM Oojee JIBYX-Tpex
HEJOYETOB B BBIKJIAQJKAaX, 4YepTekax WM Tpadukax, HO
yUYaIIUKCS BIAJCET O00S3aTelIbHBIMH YMEHUSMHU 10 Yy4eOHOM
JUCITUTUINHE

bann BepOanbHbrii
(oTMeTKa) aHaJIOT
OTiIn4yHO
5
Xopoo
4
VY nosnerBopu
3 TEIBHO
Heynosnerso
pUTETBHO
2

JlomymieHbl  CyIIECTBEHHBIE  OMIMOKHM, TOKa3aBIIHE, YTO
yYaIIUicsl HE BIAJCET 00sA3aTeIbHBIMU YMEHHUSIMU MO Y4eOHOM
TUCIUIUIMHE B TOJNHOM Mepe; paboTa ToKa3ana TIOJHOE
OTCYTCTBHE Yy y4Yallerocsi o0s3aTeIbHbIX 3HAHUN U YMEHUIN WIH
3HAYUTENIbHAS YacTh Pa0OTHI BHIMOIHEHA HE CAMOCTOSITENIBHO.

4. KOHTpOJILHO-OHeHO‘IHLIe MaTepHuaJbl 11 HTOIrOBOM aTTEeCTAIMH 110

y4eOHOH JUCHUIITIMHE
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IIpeameToM OLEHKH ABJISIFOTCSA yMEHUS U 3HaHUsL. KOHTpOJIb 1 O1leHKa
OCYIIECTBISIFOTCA € HCIOJIb30BAaHWEM  CIEAyIoIUX (OopM U METOJOB:
AyIuTOpHBIE 3aHATHS;

BrlnonHeHne caMoCTOSTENBHBIX padoT;

JHomaruHss padoTa;

WNHauBuyallbHbBIE 33/1aHUS;

KoHTposibHbIE pabOTHI;

Onpoc 1Mo MHANBUAYAIBHBIM 33aJaHUSIM;

[TonroroBka nOKIaa0B U peepaTos;

OneHka OCBOEGHMS JUCLUIUIMHBI INPEIyCMAaTPUBACT HCIIOJIb30BAaHUE
HAKOIUTEIIBHON CUCTEMBI OLICHUBAHMS U ITPOBEACHHE IK3aMEHA

|. [TIACIIOPT

Hasnauenue:

KOM npennazHadeH sl KOHTPOJIS U OLEHKH Pe3yJIbTaTOB OCBOCHHS YUEOHOU
mucuuminabl OYJ[.03 MaTtemartuka: anredpa 1 Hadajla MaTeMaTUYeCKOTo
aHaim3a, reoMetpus 1o crienuanbaocTsM CI1O

23.02.01Opranu3zanys NepeBO30K U YIIpaBiIeHUE Ha TPAHCIIOPTE (IO BUAAM)
23.02.06 TexHnyeckas SKCILUTyaTalys NOJABUKHOTO COCTABAa JKEJIE3HBIX TOPOT
08.02.10 CtpouTenpCTBO KEME3HBIX JOPOT ,MIYTh U IIYTEBOE X035 MCTBO
23.02.01 Opranu3zanus nepeBo30K 1 yIpaBjieHUe Ha TpaHcrnopTe (10 BUgaM)

YMenust:

V1 npuMeHsTh MaTEMaTUYECKUE METOIbI MU HEepeHIIMAaTLHOTO U HHTETPATIBHOTO
MCUHMCJICHUS B PEIICHUH NMPo(ecCHOHALHBIX 337134 ;

VY2 npuMeHATh OCHOBHBIE MTOJIOXKEHHSI TEOPUH BEPOSITHOCTEN M MATEMATUUYECKOM
CTaTUCTUKU TIPOPECCHOHATBHOM JIeSATEIBHOCTH;

VY3 ncnonap30BaTh NPUEMBI M METOIBI MATEMATUYECKOTO CUHTE3a U AaHAJIN3A B
pa3IUYHBIX MPOdheCCUOHATBHBIX CUTYAITUsX;

3HaHUS:

31 OCHOBHBIE TOHATHSA U METOJIbI MATEMATUYECKO-TIOTUYECKOTO CUHTE3a U aHAIN3a
JIOTUYECKUX YCTPOMCTB;

32 pemaTh NPUKIAIHBIE JIEKTPOTEXHUYECKHE 3aJa41 METOJIOM KOMILIEKCHBIX
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11 SAJAHUE JIA SK3AMEHVYIOIIETOCA

MUHHUCTEPCTBO TPAHCIIOPTA POCCUVCKOM ®EJIEPAIIAN

OEJEPAJIBHOE ATEHTCTBO KEJIE3HOJOPOKHOI'O TPAHCIIOPTA
OUIINAJI PEAEPAJIBHOI'O 'OCY JAPCTBEHHOTI'O BIOJKETHOI'O OBPA30OBATEJIBHOI'O
YUYPEXJIEHN S BBICHIEI'O OBPA3OBAHI A

«CAMAPCKHI T'OCYJIAPCTBEHHBI1 YHUBEPCUTET IYTEM
COOBUIEHMUS B r.AnaTeipe

OnoOpeno JK3aMeHANMOHHBIN OWiIeT | YTBEpKIato

Ha 3acenanuu LIK maTemaTtnyeckux Nel 3amMecTUTENb IUPEKTOpaA MO
1 OOIIKUX €CTECTBEHHOHAYYHBIX 110 TUCUUILINHE: YP T.1O.ba3zunesuu
TUCLIUILINH Marematuka « » 20 T
[Tpotokom Ne Kypc 1 cemectp 2

IIpencenarens P.B.Ilacronuna

IIpoBepsiemble ymenns u 3Hanus:Y1,¥2,¥3,31,32

MecTo npoBeaeHusi 3k3aMeHa — kaOuHet Ne215

HNucrpykuus

|.BHuMaTenpHO NpouuTaiiTe 3aaHue.

2. Bl MOXkeTe BOCII0JIb30BAThCA: CIIPAaBOYHOM JIUTEPATYpPON ,4epTEKHBIMU
MHCTPYMEHTAMM. ...

3. MakcumanbHOe BpeMsl BbIIIOJIHEHUS 3aaHusl — 240 MUH.

Yacte 1

B 3aganusx yacrtu 1 HY/KHO BblﬁpaTb eIMHCTBEeHHbII1 npaBuanmﬁ OTBET WJIH
YCTAaHOBHUTDL COOTBETCTBHUE.

1. Ecnu nBe npsiMble HE JIeXKaT B OJTHON INIOCKOCTH, TO OHU Ha3bIBAIOTCS:

A) mapamtensabiME; b) mepecekaromumucs; ') nepreHauKyIspHBIMH
2. Otpe3ku mapajuleNbHbIX NPSMBIX, 3aKIIOYEHHbIE MEXIy MapauleIbHbIMU
IUIOCKOCTSIMH:

A) paBHbl; b) He nexar B ofHOI TII0OCKOCTH; B) mponopuuoHaabHbl;

') nepneH Ky IsIpHBIMA
3. Ilepnenaukynsp, OMYIIEHHBIH W3 BEPIIMHBI MUPAMUABI Ha MJIOCKOCTh OCHOBAHMUS,
Ha3bIBACTCS:

A) BbicoToit mupamuel; b) anogemoii; B) nuaronansio; I') pannycom

4. O6nacTero onpeneneHus GpyHKIuN fld=x®+x
A) (0;0) B) (3;2) B) (-o0;+00) T') (100)
5. Paguyc ocHoBaHus muinHApa 3 cM. YeMy paBHaA MIIOMIAb OCEBOTO CEYEHUS
UIMH]IPA, eCITH OHO uMeeT (popMmy KBajipara:
A)36cM*  B)18cM®  B)9cM: T) g cm
6. UeMy paBeH 00beM I1apa, €CIIU ero paguyc paBeH Vv

Eruz .

v3 3
A)z ™" B) 18 cm’ B) V3cn? I) 4 cm®

7. Ecnu nuaronans Ky6a paBHa 3 e, To pedpo KyOa paBHa:
A.v3ea PB)3v3en B)legI)3exn




. 3x+— 3
8. Haiitu mpenen GpyHKImu: Jh—mi 6 A)l B)3 B)21I)5

9. Haiitu npou3BoiHYIO (YHKIIUH: y:?t'E -3
A)5x* B)2 B)10x I') 5

l xdx
10. BBIYuciuTs ~o A)l b)3 B)21)5

Yacte 2
B 3apaHusix yacTH 2 HY’KHO 3alIMCaTh 000CHOBAHHOE pelleHue.

11. Pemute ypaBHeHue: 65inx* + 5cosx —7 =0
[:._-3 +x*=10
12. Pemnre cucteMy ypaBHEHHIA: ry =3

Fr . 1
. . l (x“ - 5% +——cos{x + l})dl’
13. Haiimute HeonpeaeIeHHBIA HHTETPaJl:- x

|

l :r{cos x —sinx)dx
14. BBIYMCIIUTD ONIPEACIICHHBIA HHTETPA: = 3

MaxkcuManbHOE KOJIUYECTBO 0aJIIoB 3a OJHO MaxkcuMallbHOE KOJIUYECTBO 0ajIIoB
3ajaHue
Yacts 1 Yactb 2 Yacts 1 Yactb 2
3amanue 1-10 3amanue 11-14
1 3 10 12
OOmumii Oamn 9 10-13 14-16 19-22
OTMeTKa M0 NATHOAILHOM IIIKAaJIE «2» «3» «4» «5»
[IpenonaBarens: /P.B.Ilacronnna /
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5. HpI/IJIO)KeHI/IH. 3aIlaHI/Iﬂ JJIA OINCHKH OCBOCHHUA JUCHHUIIINHBI

JIuct coryiacoBaHus
JlononHenust 1 u3MeHeHus k koMruiekty @OC Ha yueOHbIN To/

Jononnenus u uamenenus k komriekty @OC Ha y4deOHBbIH roj 1mo
JTUCUUTUTAHE

B xomruiekt @OC BHECEHBI CIETYIONINE U3MEHEHUS:

Jononxenus 1 u3meHeHus B komruiekte @OC  o0cykaeHbI Ha
3aceqanuu 11K

« » 20 __ 1. (mpoTokon ).

ITpencenarens LIK /
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