Mpuioxenue 2 k PIL
Beicmias maTemMaTHKa
38.03.02 Meneq:kMeHT
HANPAaBJIEHHOCTH (MPOPuJIb)

JlorucTuka u ynpasJieHne NpeanpusiTueM

dopma 00yuyeHHN — OUHAS
I'on nadopa — 2021

OLIEHOYHBIE CPEJCTBA J1J151 IPOBEJEHUS IPOMEKYTOYHOI ATTECTALIUM
OBYYAIOIUXCS MO JUCUUILIMHE (MOJY.IIO)

1. O6mue cBenenust

1. | Kadempa Marematuku, Qu3uknu 1 HHOOPMAITMOHHBIX TEXHOJIOTHI
2. | HampaBnenue moaroToBku 38.03.02 MeHeKMEHT

3. | HamparneHHOCTb (TIpOdHh) JlorucTtuka u ynpaBiieHUE NPEANPUITUEM

4. | ducunminaa (MOIYJIb) b51.0.06 Bricuias matemaTuka

5. | ®opma oOyueHwMsI OYHas

6. | 'og Habopa 2021

2. TlepevyeHb KOMIETEHINH

OIIK-2: CrocobeH OCyIIeCTBIATH COOp,

00pabOTKy ¥ aHalIM3 JaHHBIX,

HeO6XOI[I/IMI)IX AJid pCUICHUA

IOCTAaBJICHHBIX YIIPAaBJICHYCCKUX 3a4a4, C UCIIOJIb30BAHUEM COBPEMEHHOT'O MHCTPYMECHTAPUA U MHTECIICKTYaJIbHBIX
I/IHq)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘ICCKI/IX CUCTCM




3. KpuTeplm U M0KAa3aTe/Id OlleHUBAHUA KOMIIeTeHIUI HA PA3/IMYHBIX 3Tanax ux (l)OpM](lpOBaHI/Iﬂ

Jtan ¢popMUpPOBaHUS

Kpurtepun n nokazarejin OlleHUBAHUS KOMIIeTeHIIUH

DopMbI KOHTPOJIS

KOMIIeTeHIM U dopMmupyemasn cOpMHpPOBARHOC
(pa3neJbl, TEMbI KOMIIETeHIUA 3HaTh: Ymersn: Baagers: pMUp .
AMCIMILTHHbI) TH KOMIIeTeH Mt
L (byHaaMeHTaIbHbIC HaBBIKaMU cOopa, 00paboTKu 1
OeMEHTHI THEHHON OIK-2 OCHOBBI MATEMATHKH; aHaJn3a JaHHbIX, KPUTEPUSIMU
anreopsI — IIPUMEHSITH METO/BI .
OCHOBBI ux BbIOOpa; AKTUBHOCTH Ha
MaTEMaTHYECKOT'0 aHAIN3a
MaTEeMaTHYECKUX HaBbIKaMU IIPUMEHEHHS 3aHATHAX
3HAHUU 11 MOZCIMpOBATIHA, COBPEMEHHOT0
B ’ TEOPETUUECKOI0 U P
BCACHHUC B HEOOXOIUMBIE JUIS MaTEMAaTHYECKOI'0 Brinonnenue
. OIIK-2 9KCIEPHUMEHTAIILHOTO .
MaTCMaTHICCKMH aHAJIN3 penieHus HCCIIe10BAHMS LIS UHCTPYMEHTApHUS IS PELLICHUS JIOMaITHUX 3aJJaHuH
pohecCHOHATBHBIX peteHms npoQecCHOHANBHBIX 3a71ay;
3ajad; METOIUKOM IMOCTPOCHUS Konrtponbhas pabota
At pohecCHOHATBHBIX CTOIIMKOM HOCTPOCHHA, p P
MCTO/IbI 3a1ad; aHaJIM3a ¥ NPUMCHECHUS
OIeMeHTbI MaTeMaTH4ECKOTO HOJII:?:OB&TI)CSI MaTeMaTHIYECKUX MOJIEIEN 1Ist HWroroserii Tect
nudPepennmanbHOro OIIK-2 aHaIM3a u . OIIEHKH COCTOSIHUS, ITPOrHO3a
HCUNCIICHHS ) MaTeMaTHYeCKOM .
MOJEIUPOBAHUS; HTEDaTYDOIL: Pa3BUTHS pealbHbBIX SBJICHUN U
OCHOBHBIE PaTypor; MIPOLIECCOB; Brimonnenue
— CaMOCTOSTEIHHO
3 OIpeACIICHNUS, ACIIADSTE W VEIIVEISITE OCHOBaMH MaTeMaTHYECKOTO HAHIUBUYaJIbHBIX
JIEMEHTBI o
TEOPEMBI; P P yrLy MOJEIIMPOBAHUS B 3ajaHuH
HMHTETPAJIbHOTO OI1IK-2 MaTeMaTU4YeCKNe 3HaHUSA "
METO/BI PELLICHHUS COOTBETCTBYIOIIEH 00IacTi
WCUYHCTICHUS

3a1a4

3HAHUN

Ixajia oueHUBaHUS B paMKaX 0a1JLHO-PETHHIOBOIi CHCTEMBI:

«HEYJIOBJIICTBOPUTENIBHO» — 60 0aJIJIOB U MEHEE; «YAO0BICTBOPUTEILHO» — 61-80 OaiioB; «xopomo» — 81-90 6aioB; «oriaununo» — 91-100 Gamios




4. KpuTepuu U IKAJIbI OlleHUBAHUS

1. AKTHBHOCTH HA 3aHSATHSAX

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

KonnyectBo 0a/U10B 32 aKTUBHOCTE HA 3aHATHHA 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 KOHTPOJIbHOMH padoThl

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

KonuuecTBo 6aiiiioB 3a BBIMOJIHEHUE 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 KOHTPOJIbHBIE 3aJaHUsI M MeTOAMYeCKHMe MAaTepUalibl, OIpele/sIOlIMe IPOoUeTyPbl
OLCHNBAHMS 3HAHUI, YMEHUIl, HABBIKOB M (WJIH) ONbITA JeSITeJbHOCTH, XapaKTePU3YIOIIUX 3TAlNbI
(popMHupoBaHNs KOMIIETEHIUIi B MpoLiecce 0CBOeHUs 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. PemmwuTth cuctemy metozioM ["aycca.
X, —X;+2x, =6
3x,—x,+x;—x, =0
X =X, =Xy =2
2. Ilpu momomu popmyn Kpamepa HaliTu perieHre cucTeMbl § —2X, + X, +5X;, =6
3%, —4X, —6x, =—2

1 0 -1
3. Bpraucnute onpenenuTens: 8 1 Pa3JI0KUB €ro 0 3JIeMEHTaM KaKOH-TO CTPOKH WIIH
-11 0 1
KaKOro-To cToJouna.
1 21 3 4
4. Haiitu panr Mmatpunel |3 4 2 6 8.
1 21 3 4

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

Kuarou k 3a1aHusIM KOHTPOJIbHOIT padoThI

Ne 3apanust 1 2 3 Z 5
IIpaBuiabHBbIH .90 T T
OTBeT (1’ 23 4) (4’ L 3) 3 2 (1, 2; 3)




5.2. Tect
5—X

1. [ana pyHkuus Yy = ~—2° Torna ee 061acThIO ONpeeNCHHUS SBISIETCS MHOXKECTBO. . .
X

1) (—0;2)U[2;5), 2) (2;5), 3) (-0 2)U[5+x), 4)(25].

2. Yucnoast 0C/Ie0BATENBHOCTh 3a/JaHa PEKYPPEHTHBIM COOTHOLICHHEM @, =28, —5, & =3. Toraa 3,

PAaBHO ...
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) —.
) ) 2 ) 3 ) e
. x*-1 1
4. 3HaveHue mpenena I|rr11 1 PaBHoO ... 2, 2) E; 3)0; 4)1.
X! X_
5—X

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

(x2+x+1)(x2—16)
)4 2)3 3)2 41

2

6. Haxnonnas acummnrora rpaduka GyHKIHA Y = 3a/laeTcsl ypaBHEHUEM BHIA. . .

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

7. Tpoussoanas Gpynkiuu Y =€* COSX pasHa...
1) e*sinx; 2) e*(cosx—sinx); 3) e*(cosx+sinx); 4) —e*sinx.

8. KacarenbHas k rpaduxy pynkuuu f (X) = 2X—X® B ero ToUKe ¢ a6CLHCCOl X, =1,5 ob6pasyer ¢
MOJIOKUTENBHBIM HampaBieHueM ocu OX yroji, paBHBIH ...

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

9. TlpousBojHas TpeThero nopsjaka GyHKuuu Yy =e¥* papma ...
1) 96 2) 3™, 3) 27e¥;  4) 6™

1
10. MatepuaibHast TOYKa JBUKETCS MIPAMOJIMHENHO 10 3aKOHY X (t) = §t3 —3t* +12t + 3. Torna ckopocTs

TOUKHM B MOMeHT BpeMenu { =3 pasna ...
1) 0; 2) 3; 3)12; 4) 21.

3
11. HeomnpeneneHHbINH HHTETPAT IBX (1— > de paBeH ...

1+x

X X

1) 3In3-arctgx+C; 2) arctgx+C; 3) If’]—s+C; 4) Ii—3—arctgx+C

2
12. MHuOecTBO mepBo0Opa3HbIX GyHKimu f (X) =" X umeer Bu ...

1) —%e“xz +C:; 2 %e“xz +C; 3) -2 +C: 4) 4 +C...

05

13. OmnpeneneHHbINA HHTErPa J‘ > PaBeH ...
1 1+4x
1 V4 /4 T
1) =, 2) —; 3) —; 4) —.
) 5 ) 3 ) 1 ) 5
sin x

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

YA+ X2
1) \3; 2)?: 3) 4; 4)0.



15. Ilmomaas purypsl, orpaHUdIeHHOM Mapadooi Y = —X? +3X u ocpio 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. Onpenenuts panr matpunel: [0 0 0 0 0
2 0 0 0 11
3 2
0 1
2.Mlyete A=|5 7|, B= 1 2 ; Halitu npousBenenye MaTpHil.
0 3
3. Haiitu permenne cucteMsl ypaBHEHHI:
S5x-y—-z=0
x+2y+3z=14
4x+3y+2z=16
Kurou
Ne 3amanus 1 2 3
-2 7
IIpaBuibHBIN 5 7 19 (1; 2: 3)
OTBET
-3 6

5.4. TunoBoe HHAMBHUAYAJIBLHOE 3aJaHUE

2
) —6x+8

1. Haiitu mpegen  lim —xz X )
2 x° —8x+12

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

X —6x+8=0; X —8x+12=0;
D=36-32=4; D =64 48 = 16;
X1 = (6 + 2)/2 = 4; X1 = (8 +4)/2 = 6;
X, =(6-2)2=2; X, = (8-4)2=2;

Torna Hmw — 1imx_—4 _2_

1
=2 (x=2)(x—-6) »2x-6 4 2

\/1+X+X2 —\/1—x+x2

2. Haiitu npenen lim
x—0

2
x°—x
JIOMHOKUM YHMCIIUTENb U 3HAMEHATENb JIPOOH Ha CONPSKEHHOE BBIPAKEHHUE:
2 2
. l+x+x " —-1+x—x ) 2x 2
lim = lim

D= DWI+x+x7 +l—x+x7) 0 x(x =D+ x+x +\/1—x+x2)= —-1-d+1) )

2
. X°—5x+6

3. Haiitu npenen I|m2—
x—3 X° =9

x2=5x+6

lim2—={x2 —5X+6=(x—2)(x—3)}=1jm (x=2)(x-=3) _ 3-2_1

=3 x2 -9 =3 (x=3)(x+3) 343 6




4. BeraucauTh Ipenea GyHKITH.
2 Y 1\2 2 _1\2
_ (x*+2x-23) _(gj_ lim (x-D*(x+3)* _ lim (x-1) (x+3):0

lim = = -
>3 %3 +4x% +3x  \0) =3 x(Xx+D(x+3) =3 x(x+1)

5. Bpraucauth npeaen GyHKIUN.
Iim—%_2=(OJ=Iim(W_Z)(WJrZ):Iim x4 11
x—>16 (\/; _4)((1/; +2) ot (\/; _4)((1/; +2) ol (‘r/; +2 4

x—16 X — 4 0
. 9x
6. Haiiti acumnToTs! rpaduka GyHKIUN Y = -
-X

[psimbie x = 3 1 x = -3 ABJSFOTCS BEPTUKATHLHBIMH ACHMITTOTAMH KPHBOH.

) 9 ) 9
Haxkionnsle acumnToTsl: &k = lim =0, b=lm i

= =lim —*—=0
x—>oo9_x2 xaoog_xz xoo 9 1
x2
y=kx+b=0-x+0, Yy=0 —ropusoHTanbHas aCAMIITOTA.

5.4. Bonpocsl K 3a4eTy

Onpenenenue MaTpulbl. Buasl Matpui.

Onepanuu Ha MaTpULIAMH.

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

Omnpenenurens MaTpuilbl. OCHOBHEIE CBOMCTBA OMPEACTUTENICH.

Pewienue cuctem NMHEWHBIX ypaBHEHUI MeToaoM ["aycca.

Pemenue cuctem auHENHHBIX ypaBHeHUH MeTogoM Kpamepa.

Pewienne cucrem JIMHEWHBIX YPAaBHEHUM MATPUYHBIM METOAOM.

[onstre dpyakmum. CriocoOb! 3aaanns HyHKITHH.

[Ipenen yncnoBoi Nocaea0BATENLHOCTH. TE€OPEMBI O MpeaeiaX YUCIOBbIX MOCIEI0BATEIbHOCTEN.

[penen GyHKIMH, TeOMETPUUECKUI CMBICT NIpeaea QyHKINH.

OAHOCTOPOHHUE TPEAETIHI.

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

Tabnuia S5KBUBaJICHTHBIX OECKOHEYHO MaJIbIX (DYHKIIHH.

13. HenpepsiBHOCTh QyHKIMHU. Knaccudukanms Touek pa3pbiBa GyHKIUH. TeopeMbl 0 HETPEepHIBHBIX
(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 U JOCTATOYHOE YCIOBUS 3KCTpeMyMa (HYHKIIUH).

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 HHTErpaia. Tabanila OCHOBHBIX HEOIPEACTICHHBIX HHTETPAJIOB.

23. OmpeneneHnblil nHTErpa. [Ipunoxxenns onpeneneHHOro HHTErpaa.

24. BpluncieHue MI0Maan KPUBOJIMHEHHON Tpanenny.

Lo
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