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(c nBymMs1 npopuiIsiIMUA MOATOTOBKH)
HanpasjeHHocts (npoguin)
Jxonommuka. I'eorpadms

®opma 00yueHUs — 0OUHAA

I'ox nadopa — 2021

OLIEHOYHBIE CPEJICTBA JIJ151 IPOBEJEHUS IPOMEKYTOYHOI ATTECTALIUU
OBYYAIOUUXCS MO JUCUUILIMHE (MOJY.IIO)

1. OO6mmue cBenenus

1. | Kadenpa Martematukn, GU3UKH 1 HTHPOPMAITMOHHBIX TEXHOJIOTHH

2. | HampaBiieHue nmoaroToBKu 44.03.05 Ilemarorunueckoe oOpa3opanue (¢ IByMs MPOGUIISIMH MTOATOTOBKH )
3. | HampaBnenHocts (ipoduiin) OxoHomuka. ['eorpadus

4. | IncuumnnHa (MOIYIb) b1.0.11 Bricmias MmaTeMaTHKa

5. | ®opma oOyueHMs OYHas

6. | 'og Habopa 2021

2. TlepevyeHb KOMIETEHIUH

YK-1. CnocobeH oCyIIecTBIATh MOUCK, KPUTUYECKAN aHaIW3 W CHHTEe3 WH(GOpPMAINH, MPUMEHITh CHCTEMHBIN
MOJXOJ AJIsl pellicHHs OCTABJICHHBIX 3a/1a4




3. KpuTeplm M NoKAa3aTeJIi OLleHUBAHMSI KOMIIeTeHIUIT Ha PA3IUYHBIX 3TAallax ux (l)OpMPIpOBaHPlﬂ

Jtan ¢popMUpPOBaHUS

Kpurtepun u noka3zareiu OueHUBAHUA KOMIETEeHUMN

DopMbI KOHTPOJIS

KOMIIeTeHIIMH Dopmupyemast chOpMEpPOBARHOC
(pa3neJbl, TEMbI KOMIIETeHIUA 3HaTh: Ymersn: Baagers: pMUp .
Y TH KOMIeTeHI Ui
L (byHaaMeHTaIbHbIC HaBBIKaMU cOopa, 00paboTKu 1
OeMEHTHI THEHHON VK-1 OCHOBBI MATEMATHKH; DHMOHSTE METOLLL aHaJn3a JaHHbIX, KPUTEPUSIMU
anredpe! OCHOBBI p A ux BbIOOpa; AKTUBHOCTH Ha
MaTEMaTHYECKOT'0 aHAIN3a
MaTEeMaTHYECKUX HaBBIKAMHU MPUMEHEHUS 3aHATHAX
3HAHUU 11 MOZCIMpOBATIHA, COBPEMEHHOT0
B ’ TEOPETUUECKOI0 U P
BCIICHUC B VK-1 HEOOXOIUMBIC IS KCTIEPHMEHTATBHOTO MaTeMaTU4eCKOro Brimonnenue
MaTCMaTHICCKMH aHAJIN3 penieHus HCCIIe10BAHMS LIS UHCTPYMEHTApHUS IS PELLICHUS JOMAITHUX 330aHAN
pohecCHOHATBHBIX peteHms npoQecCHOHANBHBIX 3a71ay;
3ajad; METOIUKOM IMOCTPOCHUS Konrtponbhas pabota
At pohecCHOHATBHBIX CTOIIMKOM HOCTPOCHHA, p P
METOAbI 3a/1a4; aHaJIM3a U MPUMCHCHUA
OIeMeHTbI MaTeMaTH4ECKOTO 3 HOJII:?:OB&TI)CSI MaTeMaTHYECKUX MOJIEIEN 1Is HWroroserii Tect
nudPepennmanbHOro YK-1 aHaIM3a u . OIIEHKH COCTOSIHUS, ITPOrHO3a
HCUNCIICHHS i MaTeMaTHYeCKON .
MOJIEIIUPOBAHU, HTEDATVDOIL: pa3BUTHA pealbHbIX ABICHUNA U
OCHOBHBIE PaTypot; MIPOLIECCOB; Brimonnenue
— CaMOCTOSTEIHHO
OIpeACIICHNUS, OCHOBaMH MaT€MaTHIECKOI'0 HHAUBUNYAJIBHBIX
JeMEHTBI pacmmpAaTs U er'IY6J'I$ITL 9
TEOPEMBI; MOJEIIMPOBAHUS B 3ajaHuH
HWHTErPabHOTO VK-1 MaTEeMaTUYCCKUE 3HAHUS o
METO/BI PELLICHHUS COOTBETCTBYIOIIEH 00IacTi
HUCYHCIICHUA

3a1a4

3HAHUN

Ixasia oueHUBaAHUS B paMKaX 0a/1JILHO-PETHHIOBOIi CHCTEMBI:

«HEYJIOBJICTBOPUTENIBHO» — 60 0aJIJIOB U MEHEE; «YAOBICTBOPUTEILHO» — 61-80 OaiioB; «xopomo» — 81-90 6aoB; «oriauuno» — 91-100 Gamios




4. Kputepun v mKaJabl OeHUBAHUS

1. AKTHBHOCTH HA 3aHSATHSAX

[IpolieHT npaBUIIbHBIX OTBETOB Jlo 60 61-80 81-90 91-100

KonnyectBo 0aJ/U10B 32 aKTUBHOCTH HA 3aHATHH 0 0,3 0,4 0,5

2. BpInmojHenue 1OMaIIHUX 3aJaAHUI

[IponeHT npaBUIBLHBIX OTBETOB Jo 60 61-80 81-90 91-100

KonnyectBo 0ajU10B 3a BEITOJHEHHOE JOMAIIIHEE 3aJaHue 0,2 0,5 0,8 1

3. BpbInosiHeHHE KOHTPOJIbHOH padoThl

[IporieHT npaBUIIbHBIX OTBETOB o 60 61-80 81-90 91-100

KonuuecTBo 6aiiiioB 3a BBIMOJIHEHNUE KOHTPOJILHON PaOOThI 5 10 15 20

4, BpIInOJHEHHE TECTa

[IporieHT npaBUIbHBIX OTBETOB o 60 61-80 81-90 91-100

KonnyectBo 0a/u10B 3a BEITOJIHEHHBINA TECT MmeHee 7 8-10 11-13 14-15

5. BpbinosgHeHne MHANBUAYAJIbHbBIX 32IaHUI

[IpolieHT MpaBUIIBHBIX OTBETOB Jo 60 61-80 81-90 91-100

KonuuecTBo 6ayioB 3a BHIMOJIHEHHOE UHAMBUAYAIBLHOE 33/JaHUC 0,2 0,5 0,8 1

6. TunoBble KOHTPOJbHBIE 3aJaHHsA M MeTOAMYECKMe MAaTepUabl, OIpele/siiOlIMe MPoUeIypPbl
OLCHNBAHMS 3HAHUI, YMEHUIl, HABBIKOB M (WIH) ONbITA JeSITeJbHOCTH, XapaKTePU3YHIIUX 3TalbI
(popMHpoBaHNs KOMIIETEHIUIA B poLecce 0CBOeHNs 00pa3oBaTeILHON NPOrpaMMbl

TunoBoe KOHTPOJIBbHOE 3a1aHNE (KOHMPObHAA paboma, mecm, Kelic-3a0anue u np.)

1.1. KontpoabHas padora
X +x, —x;+x, =4
2x, —x, +3x; —2x, =1
1. Pemmuts cucremy MeroaoM I'aycca.
X, —x;+2x,=6
3%, —x,+x;—x, =0
X=X, =X =2
2. Ilpu momoum ¢popmyn Kpamepa HailTu penienue cucTeMsl § —2X, + X, +5%X;, =6
3%, —4x, —6x, =-2

1 0 1 -1
0 1 1
3. Bpraucnute onpenenuTens: 0 _1 Pa3JI0KUB €ro 0 3JIeMEHTaM KaKOKH-TO CTPOKH WITH
-11 0 1
KaKOro-To cToJouna.
1 21 3 4
4. Haiitu panr matpunsl |3 4 2 6 8.
1 21 3 4

Sx-y—-z=0
5. Pemmth ¢ momoripio 06paTHOM MaTpUIBl cUcTeMy < X +2y +3z =14
4x+3y+2z=16

Kuarou k 3a1aHusIM KOHTPOJIbHOIT padoThI

Ne 3apanust 1 2 3 Z 5
IpaBuiabHbIH c9. 9. Y T
ormer | (EZ234) | (4-53) ) 3 | 2 | (L23)




5.2. Tect
5—X
1. [ana pyHkuus Y = 2 Torna ee 061acThIO ONpeeNCHHUS SBISIETCS MHOXKECTBO. . .

1) (—o0; 2)U[2;5), 2_)(2;5), 3) (—0; 2)U[5; +), 4)(2;5].

2. UYwmcioBas 1mocie1oBaTeNbHOCTb 3a/[aHa PEKyPPEHTHBIM COOTHOIIIEHHEM a,,, = 28, —5, & =3. Torza a,

paBHo ...
1)1, 2) -3; 3) -4; 4) -11.
y 7+5n—-3n
3. Ilpenen 4ncn0BOM MOCIENOBATENBHOCTH @, = —————— PaBeH ...
12-8n
3 3 7
D1, 2)—:; 3) ——:; 4) —.
) ) 8 ) 8 ) 12
- x*-1 1
4. 3nadeHue mpexpena I|rr11 1 PaBHO ... )2, 2) E; 3)0; 4)1.
X! X_
5—X

5. KonmuectBo Touek paspbiBa pyHkiun f (X) = , PaBHO ...

(x*+x+1)(x* -16)

1) 4, 2)3 3)2 4L
2

6. Haxnonnas acummrora rpaduka GyHKIuA Y = 3a/laeTcsl ypaBHEHUEM BHIA. . .

1) y=2X+6; 2) y=2Xx-6; 3) y=6x+2; 4) y=-6x+2.

7. Tlpowssonnas GpyHkuuu Y =€ COSX paBHa...
1) e*sinx; 2) e*(cosx—sinx); 3) e*(cosx+sinx); 4) —e*sinx.

8. Kacarenbnas k rpaguky gynkuun f (X) = 2X— X’ B ero Touxe ¢ aberccoit X, =1,5 oGpasyer c
MOJIOKUTENBHBIM HampaBieHueM ocu OX yroji, paBHBIH ...

1) arctg0,75; 2) zw—arctg0,75; 3) 37”; 4) %

9. TlpomsBoxHas TpeThero mopska Gpynkmun Y = e pasna ...
1) 9% 2) 3™ 3) 27e¥;  4) 6P

1
10. MatepuanbHast TOYKa JBUKETCS IPAMOJIMHENHO 110 3aKOHY X(t) = 513 —3t* +12t +3. Torna ckopocTs

TOYKH B MOMeHT Bpemenu { =3 pasha ...
1) 0; 2)3; 3)12; 4) 21.

3
11. Heonpe/eneHHbINH HHTErPA I 3 (1— i de paBeH ...

+ X

X X

1) 3'In3—arctgx+C; 2) arctgx+C; 3) Ii_3+C; 4) s]—s—arctgx+c

2
12. MHOkecTBO T1epBo0Opa3HbIX GyHKIHH f (X) =" X umeer Bu ...

1) —%e“*zw; 2) %e“‘3x2+c; 3) -3 1C; 4) 4> +C..

05
¢ dx
13. OmnpeneneHHbINA HHTErPa J- > DaBeH ...
1 1+4X
1 n V4 /2
1) =, 2) —; 3) —; 4) —.
) > ) 3 ) 2 ) 5
sin x

3
14. OnpeneneHHblii HHTETPa J. dx pasen ...

A+ X
1) V3; 2)?: 3)4; 4)0.



15. IInomanp GUrypsl, OrpaHNYEHHON Mapabooi Y = —x% +3X u ocbio OX, paBHa .

45

1) > 2) 7,75; 3) %; 4) 9.

Kurou k 3aganuaM Tecta

Neszamaums | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10|11 |12 | 13 | 14 | 15
Hpasmaenetii | )y 1 5 | g 1 3 1 1 [ 2 3| 3| 2|4|1]2]4]s3
OoTBEeT

5.3. TunoBasi fomaiHsisi padora

1 0 0 0 5
1. Onpenernuts panr matpuip: [0 0 0 0 0
2 0 0 0 11
3 2
0 1
2.Myets A=|5 7| B= 1 2 ; HaiiTu npousBeaeHie MaTpHil.
0 3
3. Haiitu permenne cucteMsl ypaBHEHHI:
S5x-y—-z=0
x+2y+3z=14
4x+3y+2z=16
Kiiou
Ne 3apmanus 1 2 3
-2 7
IIpaBunbHEIH 5 7 19 (1; 2: 3)
OTBET
-3 6

5.4. TunoBoe HHAMBHUAYAJIBLHOE 3aJaHUE

2
) —6x+8

1. Haiitu npegen  lim —xz al )
=2 x° —8x+12

JIJIH HaXO0XACHUA 3TOTO IIpeaeiia pa3ioKUM Ha MHOXUTEIN YUCIUTEIb U 3HAMCHATECJIb JlaHHOI\/'I I[pO6I/I.

X>—6Xx+8=0; X>—8x +12=0;
D=36-32=4; D =64 - 48 = 16;
x1=(6+2)/2=4, x1=(8 +4)/2=6;
Xo=(6-2)/2=2; Xo = (8-4)2=2;

Torna lim &2 =4 _ ;x4

=2 (x=2)(x-6) 2x-6

2_1
4 2

\/1+x+x2 —\/1—x+x2

2. Haiitu npenen lim
x—0

2
x°—x
JIOMHOKUM YHCIIUTENb U 3HAMEHATENb JAPOOH Ha CONPSIKEHHOE BHIPAKEHHUE:
2 2
) l+x+x " -1+x—x ) 2x 2
lim = lim

D =D+ x+ 7 +V1—x+x7) 0 x(r=D T+ x+x7 +V1—x+x7) Ty

2
. X" -5x+6

3. Haiitu npenen |Im2—
x—3 X =9

1mﬂ={x2 CSxt6=(r—2)(x—3))=lim ¥ DI _3-2 1

=i x>—-9 =3 (x=3)(x+3) 3+3 6




4. BeraucauTh npenen GyHKITIH.
2 Y _1\2 2 12
o (X +2x-3) :(QJ:"m (X=D*(x+3)* _ . (Xx=1)°(x+3) _

>3 x3+4x24+3x (0 o3 x(x+1)(x+3) =3 x(x+1)

5. Brvruncnuts npenen GyHKINH.

o Ax-2 H AWk o x-4 L 11
xalG\/i 4 X—)lG (I 4)([ X+2) xo16 ([ 4)([ +2)  xol6 4/; +2 4

9x
2
—x
[IpsiMble x = 3 U x = -3 ABIAIOTCS BEPTUKATBHBIMH ACUMIITOTAMH KPUBOIA.

6. Haiiti acumnToTsl rpaduka GyHKIUN Y =

Haxknonnsle acumnToThl: &k = lim =0, b=lm - = =lim—X*—=0
X—>0 9 — x X—0 9 X X0 9 1

x°
y=kx+b=0-x+0, y=0 —ropusonranbnas acumMmrora.

5.4. Bonipocsl Kk 3a41eTy

Onpenenenue MaTpulbl. Buasl Matpui.

Onepanuu Ha MaTpULIAMH.

O6patumble MaTpuIbl. Boraucienne o0paTHON MaTpuIbl. Y CIOBHSE 00paTUMOCTH MATPHIL.

Omnpenenurens MaTpuilbl. OCHOBHEIE CBOMCTBA OMPEACTUTENICH.

Pewienue cuctem NMHEWHBIX ypaBHEHU MeToaoM ["aycca.

Pemenue cuctem auHEHHBIX ypaBHeHUN MeTogoM Kpamepa.

Pewienne cucrem JIMHEWHBIX YPAaBHEHUM MATPUYHBIM METOAOM.

[onstre dpyakmum. CriocoOb! 3aaanns HyHKITHH.

[Ipenen yncnoBoi NocaeA0BATEALHOCTH. TE€OPEMBI O MpeaeiaX YUCIOBbIX MOCIEI0BATEIbHOCTEN.

[Ipenen GyHKIMH, TEOMETPHUUECKUI CMBICI TIpeiena QYHKIUH.

OAHOCTOPOHHUE TPEAETIHI.

Beckoneuno masble 1 OeckoHEYHO 0oJbIIMe (YHKINH. DKBUBAJICHTHBIE OECKOHEYHO Majible (PYHKIMH.

Tabnuia S5KBUBaJICHTHBIX OECKOHEYHO MaJIbIX (DYHKIIHH.

13. HenpepsiBHOCTh (yHKIMU. Knaccudukanms Touek pa3pbiBa GyHKIUH. TeopeMbl 0 HEIPEPBIBHBIX
(hyHKIHSX.

14. Omnpenenenue npousBoanoi. [Ipasuna nuddepenunponanus.

15. Tabnuia npou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIHH.

16. Bospacranue u yObiBaHue QyHKIUI (HEOOXOAMMOE M JOCTATOYHOE YCIOBHUS MOHOTOHHOCTH (DYHKIIHH).

17. Dxcrpemym pyHKIMH (HEOOXOIMMOE M JOCTATOYHOE YCIOBUS 3KCTpEMyMa (YHKIIUH).

18. Cxema uccnenopanus (yHKIIUH HA IKCTPEMYM.

19. BemyxkiocTs rpaduka Gpyakuuu. Touku meperuoda.

20. AcumnToTsl rpaduka (yHKIHH.

21. TlepBooOpa3Has M HEOIpeeICHHbIH HHTErpall.

22. OcHOBHBIE CBOWCTBA HEOIPECICHHOTO HHTErpaa. Tabinila OCHOBHBIX HEOIPEAETICHHBIX HHTETPAJIOB.

23. OmpeneneHnblil nHTErpa. [Ipunoxxenns onpeneneHHOro HHTErpaa.

24. BpluncieHue MI0Maan KPUBOJIMHEHHON Tpanenny.
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