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IMACHOPT
koMmiuiekTa KOC no yuyeOHO# AucuuMninHe

1.1. O01ue moJI0KeHus

KonTtponbsHo-onieHouHbIe cpenctBa (nanee -KOC) npeaHasHaYeHbI Ui KOHTPOJIS U
OIICHKHU 00pa30BaTEIbHBIX TOCTHKEHUH 00YJarOIINXCsl, OCBOMBIINX MPOrpaMMy YIeOHOM
mucuniumael EH-01. MATEMATUKA.

KOC BKITI0YarOT KOHTPOJIBHBIC MATEPUAIIBI JJIsI TPOBECHUS TEKYIIETO KOHTPOJIS U
POMEKYTOYHOW aTTecTaluu B JoOpMe KOHTPOJIHHOU paObOTHI M 9K3aMEHa
KOC pa3paboTansl B COOTBETCTBUU C: 0Opa3zoBarenbHON mporpammoii CI1O mo
crenranbHocTH 38.02.03 OnepanonHas 1esTeIbHOCTh B JIOTUCTHKE, YKPYITHEHHAS TPyTIIa
cnenuansHocTeit 38.00.00 DxoHOMMKA U yIIpaBIICHUE.

1.2. Pe3ysbTaThl 0CBOCHUS TUCHUILIMHBI, IMOJICKANME IPOBEPKE
PesynbTarel HanmeHoBaHMe 3j1eMeHTa YMeHHMI/3HAHUH
o0yuyeHust
(ocBOEHHBIE
yMeHusl,
YCBOEHHbIE
3HAHUSA)

Vi1 pelaTh NpUKIaJHbIE 3a/1a4K B 00J1aCTH MPOPECCUOHANBHOMN A€ATEIbHOCTH
MPUMEHSTh MPOCThIE MaTEeMAaTHUYECKHUE MOJEIHU CHUCTEM U MPOLECccCoB B chepe
npodeccHoHaIBHOM AeATeILHOCTH( pelaTh 3a/1a4i JTMHEHHOHN anreOphi)

V2 pelaTh NpUKIaJHbIE 3a/1a41 B 00J1aCTH NMPOPECCUOHATBHON AESITEIbHOCTH
MPUMEHSTH [IPOCThIE MAaTEMATHUECKHUE MOJIEIH CUCTEM U MPOIIECCOB B cdepe
MpoEeCCHOHAIBHON JAeATENHHOCTH( PEIIaTh 33]a4l C ITOMOIIBIO CUCTEM
JUHEHWHBIX YpaBHEHUN)

v3 pelaTh NpUKIaJHbIE 331241 B 00J1aCTH MPOPECCUOHANBHOMN JA€ATEIbHOCTH
MPUMEHSTh [IPOCThIE MaTEMaTHUYECKUE MOJIETIH CUCTEM U MPOIIECCOB B cdepe
npodeccuoHaNBbHOM NeATeIbHOCTH( pelliaTh 3aJaud MaTEMaTUUECKOT0 aHalIn3a
)

V4 pemaTh NpUKIaJHbIe 3314k B 00J1aCTH MPOPECCUOHATBHON AESITETbHOCTH
IPUMEHATHh MPOCThle MaTeMaTHUYECKUE MOJEIM CHUCTEM M IMpPOIeccOB B chepe
poeCCHOHATBHON JeATETbHOCTH

¥V 5 pelars 3aJa4d MaTeEMaTHIECKOT0 aHaJIn3a
HaxoxaeHue HeonpeieeHHbIX HHTErPAJIoB

Y 6 pemaTh NpUKIaJHbIe 3314k B 00J1aCTH MPOPECCUOHATBHON AESITETbHOCTH

31 OCHOBHBIE ITOHATHS U METO/IbI MATEMAaTUYECKOTO aHAIN3a, TEOPUU
BEPOSITHOCTEN M MATEMATHYECKON CTATHCTUKHU

32 OCHOBHbIE MaTeMaTU4YECKHE METO/IbI PELIEHMsI IPUKIIAJIHBIX 3a/1a4 B 00J1aCTH
npodecCHOHATBHOMN 1 TeTbHOCTH

33 3Hau€HUE MAaTeMaTUKH B NMPO(PECCHOHAIBHON AEATEIbHOCTH U IPU OCBOEHHU
[TIICC3




1.3 PacnpenejieHre OLlEHUBAHUS Pe3y/JIbTATOB 00y4eHHs MO0 BUAAM KOHTPOJIS

Koa u HauMeHOBaHHe 3jIeMeHTa yMeHI/Iﬁ HJIHN

Buanl arrecranuu

N . IIpomescymounas
3HAHUI Texywuii KoHmpo.b
ammecmayus
Ymenue
VY 1.YMeHue pemiats 3a1aud JTUHEHHOMN [IpakTrueckas KOHTPOJIbHAS
anreOpsI pabota pabora,
- BeimosniHeHue ecTBUiA Hal MaTPULIAMU; KonTpons JK3aMeH
- Beruncnenue onpenenurenen CaMOCTOSITEJIbHOW pabOoThI
OK 1-9 0 TeMaM
VY 2.YMmenue peuiate 3a/1a4u JIMHEHHON KOHTPOJIbHAS
[IpakTrueckas
anreopsl aGoTa pabora,
- Pemienue cucTeM TMHEWHBIX YPABHEHUH 11O p 9K3aMEH
KonTpons
dbopmynam Kpamepa; .
. . CaMOCTOSITENIbHOM PabOThI
- Pemienue cuctem TMHEWHBIX YpaBHEHUN 1O TeMaM
metoqoM ["aycca, MAaTpUYHBIM METOJIOM
OK 1-9
VY 3.Ymenue pemiath 3a7ja4d MaTeMaTHYECKOTO . KOHTPOJIbHAS
@pOHTaIBHBIN OIIPOC;
aHajam3a . pabora,
MHAUBUAYaIbHBIN OMpoc.
- Boruncnenue npenena GyHKIUU B TOYKE U B JK3aMeH
[IpakTnueckas
0EeCKOHEYHOCTHU
- UccnenoBanue pyHKIMK HAa HEMPEPHIBHOCTh paora
y pep KoHntpouns
B TOYKE =
CaMOCTOSITENIbHOI PadOThI
- Knaccudukarus Touek paspbeiBa 1O Tean
OK 1-9
VY 4.Ymenue pemiath 3a7ja4d MaTeMaTHYECKOTO . KOHTPOJIbHAS
@pOHTaIBHBIN OIIPOC;
aHajam3a . pabora,
. MHAUBUAYaIbHBIN OMpoc.
- Haxoxaenue npousBoiHOM QyHKINN JK3aMeH
[IpakTnueckas
-UccnenoBanue QyHKIUN U TIOCTPOCHHE aGoTa
rpaduka P
VY 5.¥YMenue pemath 3a1aun Mmaremarudeckoro | Ilpaktuueckas KOHTPOJIbHAS
aHaiM3a pabota pabora,
-Haxoxaenue HeonpeeIeHHbIX HHTETPAIOB JK3aMeH
OK 1-9
[TpakTuueckas KOHTPOJIbHAS
Y 6 VYmeHue BBINIONHATH JAEUCTBUS ¢ | paboTa pabora,
KOMILJIEKCHBIMU YU CIIaMHU Kontposnb JK3aMeH
OK 1-9 CaMOCTOSITENIbHOW paboThI
10 TeMam
3Hanue
31. OCHOBHbIE TIOHATUS M  METOJBI KOHTPOJIbHAA
MaTeMaTU4eCKOro aHaamn3a, teopun | [IpakTuueckas pabora,
BEPOATHOCTEH U MAaTEeMaTHUECKOM CTaTUCTUKU | paboTa 3K3aMEH
32. OCHOBHBIE MAaTE€MaTUYECKHE  METObI KOHTpPOJIbHAS
[IpakTnueckas
pelieHus TMpHUKIAJHBIX 3a7ad B 00JacTu aGoTa pabora,
po(heCcCHOHALHOM e TEIbHOCTH P 9K3aMEeH
3 3 3HaUYeHHE MATEeMAaTHKHU B KOHTPOJIbHAS
N [IpakTnueckas
npohecCHOHANBLHOM NeSTENLHOCTH U TIPU pabora,
pabota
ocoenuu [TI1CC3 9K3aMeH




1.4.PacnpenesieHrie TUIIOB OLIEHOYHBIX CPEACTB M0 3JIEMEHTAM 3HAHUI U YMEHHUI TeKyIero KOHTPOJIs

Conep:xkanue Y4eOHOro MarepuaJjia no Tun KOHTPOJIBLHOTO 3a1aHUS

nporpamme Y /| Y1 Y2 Y3 Y4 Y5 Y6 31 32 33
Tema 1.Matpuiibl 1 ONpeACIIUTEIN. 1,5 5 5 5
Tema 2.CucTemMbl TUHEHHBIX YPaBHEHUH. 1,5 5 5 5
Tema 3.YucnoBble Mociie0BaTeILHOCTH U (DYHKITHH. 1,5 3) 3) 5)
[Ipenen nmocnenoBareabHOCTEN U QYHKIIHMA.
Tema 4. lnddepennmanbHoe UCUNCIICHUE 15 5 5 B
Tema 5.MHTErpalL. 1,5 5 5 5
Tema 6. KoMmIuiekcHbIe Yncia 15 5 5 5

1.5. Pacnpeaeﬂelme THUIIOB OHCHOYHBIX CPEACTB I10 3JIECMECHTaM 3HAHUH " yMeHI/Iﬁ KOHTPOJIMPYEMBIX Ha l'[pOMC)KyTO‘lHOﬁ arTrecranmumn

Copep:xanue y4eOHOro MaTepuaja no THn KOHTPOJILHOIO 3a/1aHUSA

nporpamme Y[ y1 Y2 | Y3 | V4 | V5 | V6 31 |[32| 33
Tema 1.Matpuiisl U ONIpEAEITUTEIH. 4 4 4 2
Tema 2.Cuctemsl IMHEWHBIX YPaBHEHUM. 4 4 4 2
Tema 3.UucnoBbie mociie10BaTeIbHOCTH U (PYHKITUH. 4 4 4 2
[Tpenen nocnenoBaTesbHOCTEN M (QYHKIMHA.
Tewma 4. luddepennmanpbHoe HCUUCTICHUE 4 4 4 2
Tewma 5.MuTerpai. 4 4 4 2
Tewma 6.KomriekcHble uncia 4 4 4 2




2. CIIEHUPUKALIUA OHEHOYHBIX CPEACTB

2.1Ha3nayeHue
Crenudukanueii yCTaHaBIMBAIOTCA TPEOOBAaHHMS K COJACPNKAHMIO U O(OPMIICHUIO
BapHAHTOB OILICHOYHOI'O CPEJICTBA MpaKTUYECKas padoTa.

[IpakTuyeckas pabota npeaHA3HAYCHA VI MeKywe20 KOHmMpoas N OUCHKU 3HAHUN U
YMEHUH CTYIEHTOB 1O mporpamme ydeOHoW  muctumiuael  MATEMATHUKA
obpazoBarensHoil mporpaMmmbl CIIO mo  cnemmansHoctu  38.02.03 OmeparmionHas
JIEATEIIbHOCTh B JIOTUCTUKE, YKpYNHEHHas rpynna cnenuaibHocte 38.00.00 «DxoHoMuUKa
U yIIPaBJICHHE.

2.2 KOHTHHIeHT aTTeCTyeMBbIX: (crmyoenmul 2 Kypca).

2.3 ®opMa U yCJOBHUS ATTeCTAIMU: TEKYIIUHA KOHTPOJIb MPOXOJUT B BUJE BBIMOIHEHUS
3aJlaHuM NPaKTUYECKOI pabOThl, SK3aMEH.

(AtTectranusi mpoBOAUTCS B (popMe KOHTPOIBHOM pPabOThl MO 3aBEpIICHUI0 OCBOEHUS
y4eOHOro mMarepuana yueOHON AUCHUIUIMHBI, IPU NOJO0KHUTEIbHBIX Pe3yIbTaTaX TEKYILIEro

KOHTPOJISL.)

2.4 Bpemsi BbINOJTHEHUSA:

MMOATOTOBKA 15 MHUH;
BBITTOJIHCHHE 1 qac MUH;
opopmiienne ucnada 15 MuH.

BCETO 1 gac 30 MUH.

2.5.PexoMeHnyemasi JInTepaTypa 1Jisi pa3padoTKu OLEHOYHBIX CPeICTB M MOAT0TOBKH

00yYaIIUXCS K aTTeCTAlMH.

KuuroodecneyeHHOCTH
Bbubaunorpaduyeckoe onucanue U3IaHus OcHoBHnast/ Kou1-BO. 3K3
(aBTOp, 3arﬂaBHe,Kl:)Ij1)1,cl\Tlec)To U IOl M31aHHUs, | TOMOJTHUTEIbHAS s 61/1(%.11 Paekrponnsie
P JuTeparypa CIIGIDY pecypchbl
ITomos, A. M. OCH ObC Opaiit
Maremaruka Jjis 9koHoMucToB. B 2 4. Yacts 1 :
Y9€OHMK U TPAKTUKYM JIJIsi CPETHETO
npodeccrHoHamTbHOro 00pazoBaHust /
A. M. Ilonos, B. H. CotHnkoB. — 2-¢ u3m.,
nepepad. u gon. — Mocksa : FOpaiit, 2021. —
271 c. — (IIpodeccronanpHOEC 00pa30OBaHUE)
ITomos, A. M. OCH ObC Opaiit
Maremaruka Uit SKOHOMUCTOB. B 2 1. Yactp 2 .
YU€OHUK U MPAKTUKYM JIJISl CPEAHETO
npodeccroHanTsHOro 00pazoBanus /
A. M. Tlonos, B. H. CorHukoB. — 2-¢ u3.,
nepepad. u gon. — Mocksa : FOpaiit, 2021. —
295 c. — (IIpodeccuonanapHOE 00pa3oBaHKE)
Kpemep H.I11. oI O6C Opant
MareMaTrrka I KoJUIepKel ;| YueOHoe mocooune
Jlns CITO / Kpemep H. I, Koncrantunosa O.
., ®puaman M. H. ; nox pen. Kpemepa H.III. —
10-e u3n., nep. u non. — Mockaa : FOpaiit, 2021
— 346¢ .
Jamasa AA. o1 QBbC
Maremaruka : Y4eOHUK .— 3, UCTIp. ¥ IOT. — ZNANIUM



https://urait.ru/book/matematika-dlya-ekonomistov-v-2-ch-chast-1-468171
https://urait.ru/book/matematika-dlya-ekonomistov-v-2-ch-chast-2-475198
https://urait.ru/bcode/469282
http://znanium.com/catalog/document?id=367814
http://znanium.com/catalog/document?id=367814

~

Mocksa : UHOPA-M, 2021 .— 544 c.

3.IIpakTHueckoe 3aHsiTHE 1O TeMe « JInHeiiHast anreopar»
BoinosinuTe 3an1anus:

2 30 -1 0 3
1. Haiitu matpunry C=A+3B,ecom A=|-2 1 8|, B=| 2 4 1].
2 4 3 1 3 0

PemuTh cucreMy JIMHEHHBIX YPAaBHEHHH METOJIOM OOpaTHOM MaTPHIIBI.
Pemmuth cucreMy TUHEHHBIX ypaBHEeHHI 110 popmynam Kpamepa.
Pemmnth cuctemy TMHEMHBIX ypaBHEHUH MeToi0M ["aycca.

X, +2X, = X3 =1,

2%, — X, + X5 =5,

G AWM

3X, +2X, + X3 =71.

2 30 -1 0 3
Haiitu marpuny C=2A-B,ecru A=| -2 1 8|, B=| 2 4 1].
2 4 3 1 30

Pemuth cucreMy JTMHEHHBIX YpaBHEHUN METOJIOM OOpaTHOM MaTpPHIIbI.
Pemmuth cucreMy TUHEHHBIX ypaBHEeHHI 110 popmynam Kpamepa.
PewmnTh cucreMy JIMHEMHBIX ypaBHEHHI MeTo0M [ aycca.

X, — X, + 2%, = =2,
X, +2X, = X3 =7,
2%, + X, —3X; = 5.

Bpems Ha BbinosiHeHue: 90 MuH.

1 IIpakTu4yeckoe 3ansaTHe M0 TeMe «PyHkuus. IIpenen u HenpepbIBHOCTL QYHKIMID)
Tekcr 3axanus
1. Beruaucnuts npeaen QyHKIuu:
: x* -9
lim————.
x>3 X* —8x+15
Boraucnauts npeaen GyHKIUN:
. X+5
lim .
x>23X—0
Boraucnute npeaen GyHKIuu:
. sin17x
lim— .
x>0 sin 12X
Boraucnuts npeaen GyHKIUN:

X

. 7)\3
I|m(1+—j )
X—0 X

L ~0
Uccnenosars pynkuuo f(x) = % Ha HENPEPBIBHOCTH B TOUKe X, =0 .

Beruncnute npenen GyHKIuM:



. X?+x-20
lim —
x—>4  xX°-16
Berancnuth npenen GyHKIUu:
. 3X+6
lim .
x>22x —4
Berancnuth npenen GyHKIuu:
. Sin7x
lim— .
x—0 s5jn 13X
Breraucnuts npenen GyHKINN:

X

) 124
I|m(1+—j
X—>00 X

Bpems Ha BpinoJiHeHue: 90 MuH.

IIpakTuyeckoe 3ansitue no teMe «OCHOBBI AP PepeHUNATBLHOI0 HCHHUCTICHU»
TexcT 3aganus
Bapuanr 1

1.Haiitu ipousBouyio GyHKIuu y = sin°® (4X3 - 2).
2.HaiiTy IpoM3BOIHYIO TPEThero nopsaka Gpynkimu Y = 3X* + Cos5X .

. 3 .
3.Hamucate ypaBHeHHME KacareinbHOW K Tpaduky ¢yHkmuu f(X)=— B TOUke C abcIuccoi
X
Xo=-1, X, =1.
4 MatepuanbHasi TOYKa JBIKETCS IO 3aKOHY X(t)=—§t +2t° +5t. Hautu ckopocts u

yckopeHue B MOMEHT BpemenH t=5 c. (Ilepemerienue usmepsiercs B METpax.)
Bapmuanr 2

1.Haiitu npou3BoHyI0 GYHKIUHU Y = COS“(GX2 + 9).

2. HaiiT IpOM3BOIHYIO TPETHEro MopsaKka GyHKIMH Y = 2X° —sin 3X.

3.Hamucath ypaBHeHHe KacaTelbHOi K rpaduky ¢pyrakiuu f (X) = 2X — X B Touke ¢ aGeLuccoit
Xo =0, X, =2.

4 MarepuaibHas Touka JBHXKeTcs 10 3akoHy X(t) =t° —4t®. Haiitu ckopocTh M ycKOpeHHe B

MoMmeHT BpemeHH t=5 c. (Ilepemenienne nzmepsieTcst B MeTpax.)
Bapuanr 3

1.Haiitu pomssoauyio GyHknun Yy = tg° (3X4 - 13).

2.HaiiTu npou3BOJHYIO TpEThero nopsaka GyHKIuu y = 4x° —e™,

3.Hanucath ypaBHEeHHe KacaTelbHON K rpaduky ¢ynkmuu f(X) = x° +1 B Touke ¢ abemuccoit
Xo=0, x, =1.

4

1 .
4 MarepuanbHas TOYKa JIBIDKETCS MO 3aKoHY X(t) = Zt +t?. HaifTu cKOpOCTh U yCKOpPEHHUE B

MoMeHT BpemeHu t=5 c. (Ilepemerienue usmepsiercs B METpax.)

Bapmuanr 4

1.Haittu nipomsBouyio GyHkuun y = ctg* (5X3 + 6).

2.HaiiT IpOM3BOIHYIO TPEThEro mopsiaka GpyHkiun Y = 5x* — cos4x.

3.Hammcats ypaBHEHHE KacaTenbHOH K rpaduky ¢yskmuu f(X) = Xx° —1 B Touke ¢ aGCImccoit

Xo=-1, X, =2.



4 o
4 MarepuaiibHas TOYKa JBHXKETCs 1Mo 3akoHy X(t) =t" —2t. Haiitu CKOpOCTh M yCKOpEHHE B
MomeHT Bpemenu t=5 c. (Ilepemenienue usmepsieTcs: B MeTpax.)

Bpems Ha BpinoJiHeHHe: 60 MUH.

Tekcr 3apanusa
HccnenoBath GyHKIIHIO M IOCTPOUTH €€ rpaduK.

Bapuanr 1 f(X) = x* —2x+8.

2x2 2
+X+—.
3

Bapuant 2 f (x) = —

Bapuant 3 f (X) = —x* +5x+ 4.
2

X x 1

Bapnanr4 f (X)) =—+ —+—.

P 9 4 16 4

Bapuant 5 f (x) = —x> +3x - 2.
Bapuanr 6 f (x) = x* —2x* - 3.
Bapuant 7 f (x) = x° +3x+2.
Bapuant 8 f (x) = 3x* — x°.
Bpemst Ha BbInoJIHeHHe: 45 MUH.

IIpakTnyeckoe 3ansitue Mo TeMe «OCHOBBI HHTETPAJILHOTO0 UCYUCTIECHUS»
TexcT 3aganus
Bapuanr 1

Haiitn HEOMPCACIICHHBIC HHTCIPAJIbl METOAOM HETIOCPECACTBCHHOTO MHTCTPUPOBAHUA (I[J'IH NQ 1-
5).

j(Scosx —3x%+ 1]dx .
1. X

3x: —x° +x*
J'—sdx.
2 X

3.j(6X-32*—4}1x.
1 1
4'I(coszx+ Y de.

dx
5. -[ 1+16x%
Haiitu HeonpeaeneHHbIE HHTETPAIBI METOIOM MOACTAaHOBKH (17151 Ne 6-8).
L [(@x—4)dx.
12x° +5
2 J. 3x* +5x -3

Halitn HeonpeneneHHbI HHTErpail METOJIOM UHTETPUPOBAHUS 10 YACTSAM: J.(X + 5)COS xdx .

dx.

Bapmuanr 2

HaiiTn HeonpeneneHHble HHTETPAJIbl METOIOM HENIOCPEACTBEHHOIO0 MHTErpupoBanus (st Ne 1-
5).



J'[Gsin X+ 4x3 —ljdx .
X

J»xg —3x" +2x°

X7

[(7* -2 +5)ix.
1 1
J(1+ x? i sin’ dex.

J- dx

V4 - 9x?
Haiitu HeonpeaeneHHbIe HHTETPaIbl METOIOM NOCTAaHOBKH (17151 Ne 6-8).
J' (7x+5)"dx.

18x* -3

Jox —axre™

6Xx° —3x+8
I x7-eX dx.

Haiitn HeonpeaeIleHHBIN HHTErPal METOIOM UHTETPUPOBAHUS 110 YACTAM: I(X - 2)sin xdx .

dx

IIpakTH4eckoe 3anaTHE 10 TeMe «OCHOBBI TEOPHH KOMILJICKCHBIX YHCEJD)
1. Pewuts ypaBHeHUs

*+x+1=0
2. Haubluncna z; = 2 + 3i,z, = 1 — 2i. Haiinu uncna:
A)zy + 2 0)z; — 2,
<4
B)z; -z, )
3. Brruncnuts
1 :15 1 :\E -
M (=3+5) 6 (-5 +3)’

4. COCT&BI/ITB TpI/IFOHOMCTpI/I‘-IeCKYIO q)OpMy 3aIIMCHU KOMIIJICKCHOT'O YHCJIa
z=-2+3i
5. TlpeacTaBuTh B 9KCIOHEHIMANBHOM (OpPME KOMILUIEKCHOE uncio Z = —2 + 24/31

Bpems Ha BbinoJiHeHue: 90 MuH.



10.
11.

12.
13.

14.

15.

16.
17.
18.

4 KOHTPOJIbHO-OUEHOYHBIE MATEPUAJIBI
JJIA TPOMEXKYTOYHOU ATTECTALIMU 110 YYEBHOU
JANCHUIIVIMHE «<MATEMATHUKA»

HpeI[MeTOM OLCHKH ABJIAIOTCA YMCHUA )41 3HaHM:I, O6HII/I€

51

HpO(beCCI/IOHaJILHI)IEE KOMIICTCHIINH. OH€HKa OCBOCHMH npeaycMaTpuBacT

HKOHMPOILHYIO pabomy.
1. YcnoBus npoBefeHus — TUCbMEHHAs! popma.
2 Bpewms BbINOJIHEHMS 3a1aHus — 1,5 gaca.

IIpumepHBbIii NepedyeHb 3a4aHUl

5x

. 7
1. Beraucouth npeaen Ilm[1+ 3—j .
X—0 X

2. BBIYHCINTD Mpeaebl:

Bt —x*+1 X +2x . x’—-4
a) lim—————;0) lim—; ;B) lim— )
o 2XT 4+ X xoo XT—4 x—>o X7 42X

. sSinl7x
3. Beruucnute npenen lim— .
x=0 sin 5X

. sin5x
4. Beruucnuts npenen lim .

x>0 3X
3x% + X

5. Beruucnuts npegen lim .
x>0 x% — 2X

. x?*—-10x+16
6. BwraucauTs npenent Img—S.
X—> X_

7. Wccnenosats gynkiuio f (x) = oX

Ha HEMPEPBIBHOCTH B TOUKE X, =6 .

Hccnenosats dyukmmio T (X) =3x* — x* u mocrponts ee rpaduk.
Beraucnuth 3HaYEHUE TPOU3BOAHON CIIEAYIONIMX (PYHKIUN B TOUKe X, =4 :
a) f(x)=8x"-Inx;6) f(x)=x®+5x.

Haiitu nponsBoanyto QyHKIMM y = (x4 —5%° + x)7 .
. 11x -8
Haiitu nponzBoanyto GyHKIMM Y = .
2X+4

5
Haiftu npomssoanyio Gpyskmun y = e”* °,

Haiitn npousBoanyto GyHKIMU Y = In(8x4 —3x% + 2).
4-x°+x*—2x

Haiit HeomnpeaeneHHbI HHTErpall J. dx.
X

3
HaiiTi HeonpeieneHHblil HHTErpaj METOA0M 3aMEHbI TIEPEMEHHON Ixz -e* dx.

4
Halitn HeonpeneneHHbIi HHTETpal METOIOM 3aMEHbI IEPEMEHHOMN I(Gx +11) dx.

Haiitu HeomnpeaeneHHbIN HHTErPaa METOJIOM 3aMEHbI TEPEMEHHOM J.COS(GX —1)dx.

Halitn HeonpeneneHHbI HHTErpal METOIOM 3aMEHbI IEPEMEHHOMN J'sin ® x-cosxdx.
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19.

20.

21.

22.

23.
24,
25.

26.

217.

28.

29.

30.

31.

3

BoruncnuTe onpeneneHHblii HHTErpa J(Sx +1)dx.
0
1
Beraucnuth onpeeneHHblid HHTerpat I(X —5)xdx.
0
2
y 2x° +x*
Bbraucnute onpeaeneHHbIi HHTerpa j—z dx
. X
2 30 -1 0 3
Haiitu matpuny C=3A+B,ecu A=| -2 1 8(,B=|2 4 1
2 4 3 1 30
PemuTh cucreMy JIMHEHHBIX YPAaBHEHHH METOJIOM OOpaTHOM MaTPHIIBI.
Pemmuth cucreMy TUHEHHBIX ypaBHEeHHI 110 popmyrnam Kpamepa.
Pemmth cucremy JMHEHHBIX ypaBHeHUN MeTo0M ["aycca.
X, +3X, —2X, = 4,
X, +4X, =Xy =17,
2%, + X, + Xy =3.
BEINOTHATE AEHCTBHS HAJl KOMIUIEKCHBIMU qI/ICJIaMI/III:j' —i)-(1+1)
3+ 2
7—2i
[IpeacTaBuTh B TPUTOHOMETPHYECKOM (popMe KOMILIEKCHOE uncno:1 — 143
[IpeacTaBuTh B KCHOHEHIMANBHOM (OpMe KOMIUIEKCHOE uncao Z = —2 + 24/3 1
CKOpPOCTB JIBMKEHHUS TOYKH U3MEHAETCS MO 3aKOoHy V =5t + 4t +2 (m/c). Haiitu myTs S,

MPOMIEHHBIN TOUKOU 3a 4 C OT Havana JIBH>KEHHUS.
Brruuciants 06beM Tena, MOJYYEHHOTO OT BpalieHus: (GUrypbl, OrpaHUYCHHONW JTUHUSIMU

y=x* y=0, x=1, x=3, Bokpyr ocu OX.
BEIUmCIUTS MI0MAnb GUryphl, OTPaHHYEHHOH THHMAMH Y = X°, y =0, x=1, x=2.
Ikana oueHkn 00pa3oBaTeIbHBIX T0CTHKEHHI

[IpOLEHT pe3yNbTaTUBHOCTH Ouenka ypoBHs HOArOTOBKH
(IpaBUIIBHBIX OTBETOB) 6as1 (OTMETKa) BepOATbHBIN aHAJIOT
90100 5 OTIIUYHO
75+ 89 4 XOPOIIIO
51+74 3 YIOBJIETBOPUTEIHHO
MmeHee 50 2 HEYJIOBJIETBOPUTEIBHO
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OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA30OBATEJIbBHOE

YUYPEX/IEHUE BbICHIEI'O ObPA30OBAHUA

«CAHKT-IETEPBYPI'CKHUM TOCYJAPCTBEHHBIN DKOHOMHNYECKUI

YHUBEPCUTET»
Koaenx 0u3Heca M TeXHOJIOTHMH

IO CIICHHUAJIBHOCTHU

IO JUCHUITIJINHEC!

Kypc: ceMecTp:

PaccMoTpeHo Ha 3acenaniu
DK3aMeHAlMOHHBIN Omer No ... IUKJIOBOIl KOMUCCHUH

[Ipencenarens :

« » 20 T

IIpenonaBaresns N.0. Gamunus

TexkcTt 3amanusa

(Tozmwch)

K KoMIIIeKTY 9K3aMEeHAIMOHHBIX OMJIETOB MPUJIAraroTCs pa3padoTaHHBIC
MPENOJaBaTENIEM U YTBEPKICHHBIC HA 3aCEAAHNU IMKJIOBOM KOMUCCHU KPUTEPHUU
OLICHKH T10 JUCIUTIINHE.

3K3aMeHaHHOHHbIe BOIIPOCHI

1.
2
3.
4.
5

6.

~

10.

11.
12.

Marpuipl, 1€CTBUS HAJ MaTPULIAMH.

Onpenenurenu 1-ro, 2-ro, 3-ro nopsaxos. [IpaBuio TpeyroibHHUKOB.

Onpenenurenu n-ro nopsigaka. Teopema Jlamnaca.

OO0partHas MaTpuIa. AJITOPUTM HaXOXKAECHUS OOpAaTHON MaTPHIIbIL.

Panr marpuibl. AITOpUTM BBIUMCIIEHMSI PaHra MATPHUIBl C MOMOUIBIO 3JIE€MEHTapHbBIX
npeoOpa3oBaHuil.

Cuctema nuHEWHBIX ypaBHeHUH. Meton oOparHoit matpuibl. Dopmynsr Kpamepa.
Meron I"aycca.

[Tpenen pynkuuu B Touke. OCHOBHBIE TEOPEMBI O IMIpeieax.

[Ipenen ¢ynxmuu npu X, crpemsiieMcss K OECKOHEYHOCTH. 3aMmedaTelbHble Mpeaebl.
Yuco e.

HenpeposiBHOCTH (DyHKIIMM B TOUKE M Ha MPOMEXYTKE. ToUKa HEMPEPBIBHOCTH (PYHKIIUH.
Touka pa3peiBa ¢pyHkuuu. CBoiicTBa HenpepbIBHbIX (yHKIUH. [Ipupamienue aprymeHTa.
[Ipupamenue GpyHKIMH.

[IpousBonnas  ynkuun. uddepenuman ¢ynkuuu. ['eomerpuueckuit  cMbIca
MPOU3BOAHON. MeXxaHNYeCKUI CMBICIT TPOU3BOAHOM.

Tabnuua npousBoaHbIX. [ToHsTHE cnokHOM QyHKIMH. [Tpor3BOIHAS CIOKHON QYHKITUH.
Cxema wuccnenoBanus ¢ynkuuu. OOmacte omnpeneneHus ¢GyHKIUU. MHOXKECTBO
3HayeHud pyHkiuu. YetHocTs M HedeTHOCTh (yHkumu. Hymu dynxmun. IIpomexyTku
3HAKOMOCTOSIHCTBA  GyHKIMH. Bo3pactanme wu  yObiBaHWe (PYHKIIMH, TIPaBUIIO
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HAXOXJICHHS MPOMEXYTKOB MOHOTOHHOCTH. TOYKM 3KcTpemyma (QYHKIUH, MPaBUIO
HAXO0XJICHUS YKCTPEMYMOB (DYHKIIHH.

13. IlpousBoaHbIe BBICHIUX TOPSAKOB. DU3HYECKHUN CMBICT BTOPOW IMPOU3BOIHOM.
HccnenoBanue (yHKIMH C TIOMOIIBIO BTOPOI MMPOMU3BOIHOM.

14. TlepBooOpa3nas. HeonpeneneHnusiii naTerpas. OCHOBHBIE CBOMCTBA HEOMPEIEICHHOTO
MHTETpaa.

15. Tabnuna HeonpeIeICHHBIX HHTETPAJIOB.

16. MeTo ikl MHTETPUPOBAHUS: METO]] HETIOCPEICTBEHHOTO WHTETPUPOBAHUS; METO 3aMEHBI
MEePEMEHHOI (METO/1 MOJICTAHOBKH); METOJ, MHTETPUPOBAHHUS 110 YACTSIM.

17. Onpenenennslii uHterpan. I[loHsTue wuHTErpasbHOW CyMMBI. JlOCTaTOYHOE YCIOBUE
CYILECTBOBAHMS OIPE/ICTICHHOI0 HHTEerpalia (MHTErpUPyEeMOCTH (PYHKIIMH).

18. OcHOBHBIC ~ CBOWCTBAa  ONPENEICHHOTO  HMHTErpaia. | eOMETpUYEeCKHil  CMBICI
OTpeIeIEHHOr0 UHTEerpaa.

19. Meronbl BeIUMCIIEHUS OnpeesieHHbIX nHTerpaioB. @opmyna Hetorona-JleitOnuma.

20. 'eomeTrpuueckue U pU3HMUECKUE TPUIIOKEHUS ONPEACTICHHOT0 HHTErpaa.

21. OyHKIIMY HECKOJIBKHUX TIepeMEHHBIX. YacTHBIE MPOU3BOIHBIC.

22. Tlonsitue  auddepeHuuanbHoro  ypaBHeHus. OOmee W YacTHOE — pelIeHHe
muddepeHIaTLHOTO YpaBHeHHS. IHTerpabHble KpuBble. 3aaada Komm.

23. 3agauu, npuBoAsimye K quddepeHnaIbHbIM YPAaBHEHUSM.

24. Metoap! pemeHus muddepeHInaabHbIX YPaBHECHHUH.

25. TlonsTue unciaoBoro psaa. CXoQuMOCTh U PACXOIUMOCTD YUCIIOBBIX PSIIOB.

26. HeoOxoauMmerii mpusHak cxoguMoctu psna. [Ipusnak cpasaenus. [Ipusnak J{anambepa.

27. TIlonsitue 3nakouepenyrouierocs psana. [Ipuznak cxonumoctu JleitOnuma.

28. AOCOIIOTHAS U YCIIOBHAS CXOJIMMOCTh 3HAKOIIEPEMEHHOTO PsIjIa.

3K3aMeHaHHOHHLIe 3aJaHus

5x
. 7
1.Berauciuth npegen lim (1 + 3—} .
X— 0 X

_ 5x*—x*+1 X%+ 2x _x*-4
2.Beraucnuts npenener:a) lim —————;6) lim———; B) lim——.
X0 2XT 4+ X X0 X©—4 x—0 X7 4+ 2X

. sinl17x
3.Berauciute npepen lim———.
x>0 sin 5X

. sin 5x
4. Beraucnuth nipeaen lim .
x—0

3X
3x% +x

5.Berancnuts npenen lim > .
x=0 X° —2X

_ x*-10x+16
6.BeranciuTs npeaen Ilrrg 8
X—>i X Ju—

)¢
7.Uccnenosats pynkuuo f(x) = 6 Ha HEMPEPBIBHOCTD B TOUKE X, =6 .

8.Uccnenosats pynxmuio f(X) =3x* —x° 1 mocTpouTs ee rpadux.
9.BbIuucIuTh 3HaUCHHE TPOM3BOIHON CIECAYIOMMX (QYHKIUI B TOUKE X, =4 !

a) f(x)=8x>-Inx;6) f(x)=x>+5x.

10.Haiitu mpon3BoHy0 QYHKIHH Y = (X4 —5x% + X)7 .
11x -8
2x+4

x°-8

11.Haiitu npou3BogHYI0 PyHKINU Y =

12.Haiitu ipon3BoaHyto QyHKIMH Y = e°
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13.HaiiTn npou3BoHy0 GYHKIUH Y = In(8x4 -3x% + 2).

y y 4-x° +x°—2x
14.Haiitu HeonpeaeneHHbIA HHTETpall I dx
X

3
15.Haiitu HeonpeaeneHHbI HHTErpaJl METOJIOM 3aMEHbI IIEPEMEHHOM J' x*-eXdx.

4
16.HaiiTu HeompeieieHHBIN HHTETPaJl METO/I0M 3aMEHBI ITEPEMEHHOMI J' (6x+11) dx.

17.HaiiTu HeonpeieIeHHbIM UHTETpaJl METOJOM 3aMEHbI IEPEMEHHON _[ cos(6x —1)dx .

3

18BbruncanTh OnpeneneHHbI HHTerpal J.(SX +1)dx.
0
1

19.BbraucauTh onpeneneHHbIN HHTeTpal I(X —5)xdx.
0

20,3 | 4
. 2X° + X
20.BbryuciuTh OnpeaeieHHbI HHTErpajl I—zdx.
y X
21.CKkOpOCTh JBYMKEHUS TOYKH M3MEHSETCS 110 3aKOHY V = 5t? + 4t +2 (m/c). Haiitu myTs S,
MPONIEHHBIN TOYKOM 3a 4 ¢ OT Hayaja ABUKCHHUS.
22 .BBIUUCIATE 00BEM Tella, TOJyYEHHOTO OT BpalleHHs (UTYPHI, OTPAHUYCHHON JIMHUSIMU

y=x*,y=0, x=1, x=3, Bokpyr ocu OX.
23.BBIYMCINTD IJIOMAL (GUTYPhI, OTPAHMYEHHOM JUHUAME Y = X°, Y =0, x=1, x=2.
25.Pemuth quddepennuansHoe ypaBaenue y' —9y'+20y =0

[[Ixana oreHKn 0Opa30BaTEIbHBIX JOCTHKCHHUM

[TporeHT pe3yapTaTHBHOCTH (TIPAaBUIIBHBIX OueHKa ypoOBHS [OArOTOBKH
OTBETOB) 6amn (oTMeTKa) BepOAbHBIN aHAIIOT
90 + 100 5 OTIIUYHO
75+ 89 4 XOpOIIIO
51+ 74 3 YAOBJIETBOPUTEILHO
menee 50 2 HEYJIOBJIETBOPUTEIBHO

1.I'mypman, B.E. PykoBOACTBO IO PELICHUIO 3a/1a4 110 TEOPUU BEPOSTHOCTEM
1 MaTeMaTHYECKOU CTaTHUCTUKH. - M.: Briciiee obpazoBanue, 2009.

2. Jlanasa, A.A. Maremarunka. - M.: ©OPYM: UH®PA, 2007.

3.Jlamasa, A.A. CoopHuK 3amad nmo Marematuke. - M.: ®OPYM: NH®DPA,
2007.

HNuTepHET pecypcesl:
1. http://festival.1september.ru/
2. http://www.fepo.ru
3. www.mathematics.ru
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Ouenka
IK3aMeHAa

TpeOoBaHMs K 3HAHUSAM

«OMIAUYHO»

OueHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIIM OH TIIyOOKO U MPOYHO
YCBOMJI IPOI'PaMMHBIM MaTepuall, MCUEPIbIBAOIIE, [TOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro W3jaraer, yMeeT TECHO YBS3bIBaTb TEOPUIO C
NPaKTUKOH, CBOOOAHO CHpaBisIeTCs C 3aJayaMd, BOMPOCAMU U JPYTUMH
BUJIaMU TPUMEHEHUS 3HAHUM, MPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPHU
BUJOM3MEHEHNUH 33/1aHUH, HCIOJIB3YET B OTBETE MaTepHall MOHOrpaduIecKoit
JUTEpaTyphl, MPaBUIbHO OOOCHOBBIBAET MPUHATOE pEIICHHE, BIAJCeT
Pa3HOCTOPOHHMMU HaBBIKAMM U IPUEMAMU BBINIOJIHEHUS PAKTUYECKUX 3a]1a4.

«xopouo»

OrneHka «XOpOLIO» BBICTABIIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuall,
IPaMOTHO M IO CYIUECTBY M3JIaracT €ro, He JOIyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE HAa BOIPOC, MPABWIBHO NPHUMEHSET TEOPETHYECKHUE
MIOJIOKEHUsT IIPU PEUICHUU MPAKTUYECKUX BONPOCOB U 3a4ad, BIIAJEET
HE0OXOIMMBIMU HAaBbIKAMU M MIPUEMAMH MX BbIIOIHEHHUSL.

«y008671emeo
PpUmenbHoy»

Onenka «YHAOBJICTBOPUTCIIBHO» BbICTABJISACTCA CTYACHTY, CCJIM OH HMCCT
3HAaHWA TOJBKO OCHOBHOI'O MaTcpualia, HO HC YCBOHJII €ro IlGT&JICfI, AOIIYCKaeT
HCTOYHOCTH, HCAOCTATOYHO IIPABUJIBHBIC q)OpMy.]'II/IpOBKI/I, HapyIICHUA
JIOTHYSCKOM IIOCIICAOBATSIBHOCTH B HM3JI0KCHHUHU IMporpaMMHOro mMarcpualia,
HCIIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUU ITPAKTUYCCKUX pa60T.

«Hey0o0se1eme
opumenvHo»

OrneHka «HeyJOBIECTBOPUTEIbHO» BBICTABISAETCS CTYAEHTY, KOTOPBIH HE 3HAeT
3HAYUTENIbHOM 4YacTU IpPOrpaMMHOr0 MaTepuaia, JOIMYCKAeT CYIECTBEHHBIE
OIMOKH, HEYBEpEHHO, C  OONBIIMMHM  3aTPYAHEHUSIMH  BBINOJIHSAET
npakTHueckue pabotbl. Kak mpaBuiio, OLIEHKAa «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCS CTYJAEHTaM, KOTOpblé HE MOTyT MpOJOKUTh oOydeHue Oe3
JIOTIOJTHUTEIIBHBIX 3aHATHH 110 COOTBETCTBYIOLIEH TUCHUIUIMHE.
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[Tpunoxenue 1

Koanpukarop (mpuMepHbIii NepedeHb) OLEHOYHBIX CPEACTB /IS OLeHKH 3HAHMIA,
YMeHHI U YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIIUI

No n/n
Koo
OYEHOUHO2
0
cpeocmsa

Tun
OYEHOUHO20
cpedcmaa

Kpamxkas xapakxmepucmuxa oyenouno2o
cpedcmea

Ilpeocmasnenue
OYEHOYHO20
cpedcmea 8 honoe

1.

KonTponbHa
st pabota

CpenctBo  MpoBEpKH  YMEHHH  MPUMEHATH
NOJy4YEeHHBIE 3HAaHWA [UId peLIeHHud 3ajgad
OIIPEIEJICHHOT O TUIIA [I0 TEME WJIN pa3Aeity

Komrmrext
KOHTPOJBHBIX
3aJIaHAI 1o
BapuaHTaM

Pa3znoypoBHe
BEIE y4eOHBIE
3a/1a4M U
3aJlaHus

Pasnuuaror 3amauu U 3agaHus:

a) PeNpPOAYKTUBHOTO YPOBHS, II03BOJISIOIINE
OLICHUBATh U TUArHOCTHPOBATH 3HAHUE
¢akxTrueckoro Mmarepuaina (6a3oBbie OHITHS,
aNTOPUTMBI, (PaKThI) K YMEHHE TIPABUIBHO
WCIIOJIb30BaTh CHELUAIBHBIC TEPMUHBI U
IOHATHUA, Y3HABAHUC OG'])CKTOB HU3y4YCHHA B
paMKaXx ONpeIENEHHOro pasiesia AUCIUILIHHBL;
0) PEKOHCTPYKTUBHOTO YPOBHSI, IO3BOJISIOIINE
OLCHUBATH U JUArHOCTUPOBATH YMCHUA
CHUHTE3UPOBaTh, aHATH3UPOBATH, 0000IATH
(haKTUIECKUI U TEOPETUIECKUI MaTepHa ¢
(dbopMynupoBaHHEM KOHKPETHBIX BBIBOZOB,
YCTAaHOBJICHUEM NPUYUHHO-CJICICTBECHHBIX
CB3E;

B) TBOPYECKOT0 YPOBHS, IO3BOJISIOIINE
OIICHUBATH U TUArHOCTUPOBATH YMCHU,
WHTETPUPOBATh 3HAHMS PA3TMYHBIX 00JIACTEH,
apryMEHTHUPOBAaTh COOCTBEHHYIO TOUKY 3pEHHS

Kommiekt
Pa3HOYPOBHEBBIX
3ajJa4 M 3aJJaHui

Joxmnan,
cooOuienne

IIponyKT caMoOCTOATENBHONH PadOTHl CTYHEHTA,
MIPEACTABIISIOILMM co0oif myOJInIHOE
BBICTYIUICHHUC I10 MPEACTABJICHHUIO ITOJYYCHHBIX
Pe3yIbTaTOB PELICHUS ONPEAEICHHON TEMBIL.

TeMmsr JIOKJIaJIOB,
€cO00MIEeHU

Tect

CpelicTBO KOHTPOJIS, HAIIPABJIEHHOE Ha
IIPOBEPKY YPOBHSI OCBOEHUS KOHTPOJIMPYEMOTO
TEOPETUYECKOT0 U IPAKTUYECKOT0 MaTepHuana
M0 JUAAKTHYECKUM €IMHUIAM JUCLIMITINHBI HIIN
npodeccruonanbHoro Mmoayis. Cucrema
CTaHJAPTU3UPOBAHHBIX 3aAHUM, [TO3BOJISIOIIAS
aBTOMATU3HPOBATh IIPOLENYPY U3MEPEHUS
YpOBHS 3HAHHUH M YMEHUHN 00yJaromuxcst

Donpy
3aJaHuMN

TECTOBBIX

IIpakTnueck
ve  paboThl
(mpaxTHyeck
o€ 3aJaHue)

OT0 337aHNA, C TOMOIIBIO KOTOPBIX y YHaITHUXCS
(GopMHUPYIOTCSI M Pa3BHBAIOTCS TMPaBHJIBHBIE
MIPAKTUYECKUE NEHCTBUS.

Buner: 3aganus g
MPaKTHYECKUX paboT
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