Mpuaoxenne 2 xk PII/{
Beicmias maTemMaTHKa
38.03.02 Meneq:kMeHT
HANPAaBJIEHHOCTH (MPOPuJIb)

JlorucTuka u ynpasJieHne NpeanpusiTueM

dopma 00yuyeHHN — OUHAS
I'ox HaGopa — 2023

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 2023

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

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. Kputepun v mKaJabl OeHUBAHUS

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 KOHTPOJIbHOH 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 KOHTPOJbHBIE 3aJaHHsA M MeTOAMYECKMe MAaTepUabl, OIpele/siiOlIMe MPoUeIypPbl
OLCHNBAHMS 3HAHWI, YMEHUIl, HABbIKOB M (WJIH) ONbITA JeSITeIbHOCTH, XapPaKTePU3YIOIUUX 3TAlbl
(popMHupoBaHNs KOMIIETEHIUIi B MpoLiecce 0CBOeHUs 00pa3oBaTeILHON NPOrpaMMbl

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

1.1. KontpoabHas padora
fx1+x2—x3+x4 =4
2x, —x, +3x, - 2x, =1
1. Pemmuts cucremy MeroaoM I'aycca.
| Xp = %5 +2x,=6
{3x1 -x,+x,-x, =0
[X, = X, = X, =2
2. Ilpu nomomu ¢popmyn Kpamepa HaliTH perieHHe CUCTEMBI J —2X, + X, +5x, =6

l3x1—4x2 -6x,=-2

1 0 1 -1
00 1 1 5

3. Brmuucnuts OMpPCaACIIUTEIIb: Pa3JI0KUB €ro 1Mo 3JICMEHTAM KaKOHU-TO CTPOKHU HUJIU
1 0 -1
-1 1 0 1

KaKoro-TO CTOJIOLA.
( 1 2 1

3
4. Haiiti panr matpunsl |3 4 2 6 8.
Ll 2 1 3
S5x—-y-z=0
5. Pemmth ¢ momoripio 06paTHOM MaTPUIBI CHCTEMY J x+2y+3z=14

{4x+3y+22216

Kuarou k 3a1aHusIM KOHTPOJIbHOIT padoThI

Ne 3amanns 1 2 3 4 5
TpaBuibhbtit | (1. 5. 3. 4y | (4:-1:3) | 3 2 | (12:3)
O0TBET




5.2. Tect
5-x
X—2

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

1. [ana pyHKuus y = . Torna ee o0nacTpio ONpeeieHHs SBISIETCS] MHOKECTBO. . .

2. Ymcnopas 10CI€I0BATENBHOCTD 331aHa PEKYPPEHTHBIM COOTHOLIEHNEM &, , = 2a, —5, a, = 3. Torxa a,

PAaBHO ...
1) 1, 2) -3; 3) -4; 4) -11.
. 7+5n-3n°
3. [Ilpenen 4nciaoBoil HOCIEAOBATENBHOCTH A, = 7 8nt PaBeH ...
—-8n
3 3 7
DL 2= 3 -—; 4 —.
8 8 12
2 - 1
4. 3nauenue npexpena lim ) PaBHO ... Hn2, 2)y—; 3)0; 4L
x=>1 ¥ — 2
5—
5. KomuuectBo Touek paspbiBa Gynkiuu f (x) = X , PaBHO ...

(x2+x+l)(x2—16)
D4 23 3)2 41

2

6. Haxmnonnas acummnToTra rpaguka GyHKIHA Y = 3a/laeTcsl ypaBHEHUEM BHIA. . .

1) y=2x+6; 2) y=2x-6; 3) y=6x+2; 4) y=-6x+2.
7. TlpowsBojHasi pyHKIUH Yy = € COS X PaBHa...
1) e*sinx; 2) e*(cosx—sinx); 3) e*(cosx+sinx); 4) —e'sinx.
8. Kacarenbnas k rpaduxy dynkimu f (Xx)=2x—x° B ero Touke ¢ abermccoit x, =1,5 obpasyer ¢
MOJIOKUTENBHBIM HampaBieHueM ocu OX yroji, paBHBIH ...
1) arctg0,75; 2) » —arctg0,75; 3) 377[; 4) %
9. TIpom3BojHas TPEThero nopsaka pyHkuuu y = e papHa ...
1) 9e™;  2) 3™, 3) 27e¥;  4) 6e™ .
10. MatepuanbHas TOUKa JBIKETCS MPSIMOIMHEIHO MO 3aKOHY X (1) = %t3 —3t? +12t + 3. Torma ckopocTh

TOYKM B MOMEHT BpeMEHHU t = 3 paBHa ...
1) 0; 2)3; 3)12; 4) 21.

—X

)
11. Heonpe/eneHHbINH HHTErPA I 3 Ll— > de paBeH ...

1+ X

3" 3"
1) 3" In3—arctgx+C ; 2) arctgx+C ; 3) GJFC; 4) G—arctgx+c
n n

12. MHOYXecTBO mepBoo6pasHbx yHkimu f (x)=e* ™ x uMeer U ...

1 2 1 2 2 2
1) —ge“'sx +C: 2 ge“'sx +C; 3) -3"™ +C; 4) 4" +C...
05

dx
13. OnpeneneHHbI HHTETPAT .[

~ PaBeH ...

1

Loy 2. g% 4~
1)5, 2)8,3)4,4).

sin x

s V4 + X
1) V3; 2)£ 3) 4; 4)0.

14. OnpeneneHHsIi HHTErpa J' dx paseH ...



15. TInomams GUTypsI, OrpaHHUEHHO#H Mapabostoi y = —x° + 3X 1 ockio OX, paBHa ...

45 9
1) 7; 2) 7,75; 3) E; 4) 9.

Kurou k 3aganuaM Tecta

Ne 3aganus 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14

IIpaBuabHbIH 4 4 2 1 3 1 2 3 3 2 4 1 2 4
OTBeT

5.3. TunoBasi fomaiHsisi padora

(10

0
1. Onpenenuts panr MaTpunel: [0 0 0
Lz 0 0

0 5
0 o}
0

IIJ

0 1
2. Ilyct A=|5 7|, B= [ L 2} Haiitu nmpousseneHue MaTpHiL.

o 3

3. Haiitu permenne cucteMsl ypaBHEHHI:
JS x-y—-z=0

3

x+2y+3z=14
[4x+3y+2Z:16

Kooy
Ne 3aianus 1 2 3
(-2 7)
IIpaBunbHEIH ) | ~7 19 | (1;2;3)
OTBET
i

5.4. TunoBoe HHAMBHUAYAJIBLHOE 3aJaHUE

. . x —6x+8
1. Haiitu npenen  lim -
=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;

o (x=2)(x-4) oox—-4 2 1
Torma im —— = lim —
=2 (x=2)(x—-6) »2x-6 4 2

2. Haiitu npenen lim
x—=0 x —-x
JIOMHOXXHM YHCIUTEIh U 3HAMEHATEIh JIPOOU Ha COMPSHKEHHOE BBIPAKCHHE:

\/1-|-x+x2 —\/l—x—i-x2
2

. l+x+x  =1l+x—x" . 2x 2
lim lim = -1.

)Hox(x—l)(\/lﬂ-x—i-xz +\/1—x+x2)_'Hox()c—l)(\/l-i-x+)c2 +\/1—x+x2)_ _1'(1+1)_

. X" —5x+6
3. Haiitu npenen lim ————
x—3 X2 -9

x> -5x+6

. , C (x=2)(x-3) 3-2 1
lm ~—— {x? =5x+6=(x—-2)(x—-3)}=lm - -
x—>3 x =9 x—3 (x_3)(x+3) 3+3 6




4. BeraucauTh npenen GyHKITIH.

lim — >
X>-3 X° 4+ 4X° + 3X

o (x*+2x-3)° 2(9} i (x —1)°(x +3)° i (x —1)°(x + 3) o
0

=-3 Xx(x+1)(x+3) >3  x(x+1)

5. Bpraucauth npeaen GyHKIUN.

lim 4X_Z—[Oj—llm =
x=16 [y — 4 0 x—>16 (\/;_4)(4/;4_2) x—>16 (\/;_4)(4/;4_2) x=16 3y + 2 4'

Wx-2)@x+2) Jx -4 11

lim = lim

. 9x
6. Haiiti acumnToTs! rpaduka GyHKUUN y = —~.
9-x
[Mpsimble x = 3 1 x = -3 ABIAIOTCSA BEPTUKATBHBIMHA aCUMITTOTAMH KPHBO.
9
. 9 . 9x . x
Haxnonnasle acuMOTOTHL: k =lm ———— =0, b=lm ——=1lm ———=0
x—>w9_x2 x~>009_x2 X—© 9
72 — 1
X

y=kx+b=0-x+0, y=0 —ropu3oHTaIbHAs aCUMIITOTA.

5.4. Bonpocsl K 3a4eTy

Lo

RBOONoO~WN

12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

0.

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.

HenpepwiBaocTh GyHkimn. Kinaccuduxkanus Todek pa3pbiBa QyHKIHH. TeopeMbl 0 HEMPEphIBHBIX
(hyHKIHSX.

Omnpenenenue npousBogHoil. [IpaBuia nuddepeHnupoBanus.

Tabnuiia mporu3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

Bospacranune u yobriBanue QyHKIui (HE0OXOIUMOE U IOCTATOYHOE YCIOBHSI MOHOTOHHOCTH (DYHKITHH).
OkerpeMyM QyHKIUH (HEOOXOAMMOE U TOCTATOUHOE YCJIOBHS SKCTpeMyMa (QyHKIIHN).

CxeMa mccieoBanus GyHKIIMN HA SKCTPEMYM.

Brimykiiocts rpaduka ¢pynkunu. Touku neperuoa.

AcumnToThI Tpaduka QyHKIHH.

[epBooOpazHas 1 HeonpeIeIeHHbIH HHTETPal.

OCHOBHBIE CBOMCTBA HEOTIPEIEICHHOTO HHTErpana. Tabuia OCHOBHBIX HEOIPECTICHHBIX HHTETPAJIoB.
Omnpenenennslii uaTerpai. llpunosxkeHus onpenereHHOro HHTErpana.

Brruncnenue miomaay KpUBOIMHEHHON Tpanenuy.



