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1. HEJDb U 3AJAYU JTUCHUIVINHBI

Heab — 03HAKOMHUTH CTYAEHTOB C OCHOBAaMM MaTE€MaTHYECKOIo ammnapara,
HEOOXOIUMOI0 JJI PEIICHUsS KaK TEeOPETUYECKHX, TaK U TNPAKTUYECKUX 3ajad,
TEOPETHUUYECKOTO U MPUKIAAHOTO XapaKTepa; MPUBUTH CTYJIEHTaM YMEHUE U HABBIKU
K CAaMOCTOSITEJIbHOMY M3yYEHUIO Y4eOHOH JUTepaTypbl MO MaTeMaTHYeCKOMY
aHalIu3y; pPa3BUTh JIOTMYECKOE MBIIUJIEHUE U MOBBICUTh OOIIMNA  YpPOBEHb
MaTEMaTUYECKON KYJbTYpPbl; BEIpA0OTaTh HABBIKM MATEMAaTHUYECKOTO UCCIEAOBAHUS
NPUKIAIHBIX 3aad U yMeHHe Cc(hOpMYyJIHpOBAaTh 3aJauyd MO CIEUUATbHOCTH Ha
MaTE€MaTUYECKOM SI3BIKE.

3agaum TUCHHUNJIUHBI:
MOJTOTOBUTh CTYIEHTAa K MAaTeMaTHYeCKOMY MOJICIMPOBAHUIO 3a/1ad B
npodeccuoHaNTbHON NeTENbHOCTH.

2. MECTO JUCHUILIMHBbI <MATEMATHYECKHWA AHAJIA3»
B CTPYKTYPE OIIOII

VueOHast nucHUIUINH «MaTeMaTHYeCKHi aHaIn3» OTHOCUTCS K 0a30BOM YacTH
MaTEMAaTHYECKOTO U €CTECTBEHHOHAYYHOTO ITUKIIA.

[TepedeHp MocCaeAYOMUX YICOHBIX TUCIUILINH, JUIS KOTOPBIX HEOOXOIUMBI
3HAHWS, YMCHHSI K HaBBIKH, OPMHUPYEMbIC TaHHON YICOHOU TUCITUTIINHOM:

TEOPHS BEPOSITHOCTEH M MaTEMaTHICCKast CTATHCTHKA; SKOHOMETPHUKA; METO,TbI
ONTHMAJIBHBIX PEIICHU; MaTeMaTUYeCKHEe METOIbl W MOJEIH B OSKOHOMHKE;
MCCJICIOBAHKE OTepaIiii, TEOPUs UTP U T.1I.

Tabmuma 1

3. BUJbl YYEBHOW PABOTBI W TPYJIOEMKOCTh HX
N3YYEHUSA

Bunpl yue6HOM paboTh TpynoemMkocTh
O4YHO 3204HO
TpynoemMKocTh, 4acoB 288 288
TpynoemMkocTs, 3.€. 8 8
KonrakTtHas pabota, Bcero 120 34
W3 HUX: JICKIUH, 48 14
MIPAKTUYECKUE 3aHATHUS, 72 20
71a00paTOPHBIE 3aHATHS.
ITIpoMeKyTOUHBINM KOHTPOJIb 13
CamocrosiTenpHas padbora 168 241
B T.4. KypcoBas paboTa (IIpOeKT)
Wrorosas arrecranus 3a4, 9K3. 3a4, 9K3.




4. IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

®opmupyemble Kox u HauMeHOBaHUe MHANMKATOPA AJocTHKeHUs1 YK
KOMIIeTeHIIUH
OIIK-4.Cnoco6en ucnonb3oBath | OIIK-4.1. CrocobeH mpuHHMAaTh YNpPaBIEHYECKHE PEUICHUS B
UH(OpMaLHIO, METO/IbI U nporecce NPOABIKEHHS U MPOJAKU MPOAYKTOB B 00JIACTH
MpOrpaMMHBIE  CpEIICTBA €€ UT;
cbopa, oO6padotku u ananuza st | OI1IK-4.2. 3HaeT OCHOBHBIE METO/IbI IPUHATHUS OPTaHU3ALUOHHO-
UH(pOpPMaLMOHHO- YIPaBIEHUYECKUX PELICHUN;
AHAJIUTUYECKOMN noguepxxku | OINK-4.3. CnocoOeH NpUHATH YIpaBIE€HYECKUE PELICHUS B
MPUHATUSA YIPABJICHYECKUX nporecce padoThl ¢ UHHOPMALMOHHBIMUA CUCTEMAaMH.
peuIeHui;

S. COIEPKAHHUE

TabOmura 2
5.1. Conep:kaHue pa3iejioB NPOrpamMMbl

Ne m Pazgen nporpamMmmbl Conep:xxanue
(Kypcugom vloeneHnbl 80NPO
usnazaemvle Ha 1eKyuu)

Monyis 1. 1kypc (2 cemecTp)

1.1. BBenenue B ananus PammmonansHbie qHCa,
u300pakeHHEe Ha  YHUCIOBOM O
MHOXeCTBO JEUCTBUTEILHBIX YHCE]
nxX cBoMcTBa. YUMCIOBBIE M TOYCUF
MHOKECTBAa  Ha  YHCJIOBOH q
AobcomrorHas BEJINY]
NEUCTBUTEIHLHOTO 9500
OrpaHvyeHHbIE YUCIIOBBIE MHOXECT]
WX TOYHbIE TpaHuIlbl. [loHATHS
CHOCOOBI 3aJaHHs GbyHKI]
MOHOTOHHBIE, 4YETHBIE, HEYETH
OTpaHUYEHHBIE, MEePUOIUYECK
CJIO’KHBIE ¥ OOpaTHbIC (PYHKITUH
OcHoBHbIE AIIEMEHTAPH
GYHKIIMH, UX CBOMCTBA U TpadUKH.

1.2. [Ipenen YucnoBas nocneaoBaTeIbHO(
HEIMPEPBIBHOCTb. ee mpexaen. Onepaunu Haa MPEENd
CXOJIALLUXCS TTOCIIEI0BATEIHLHOCTEH.

[Ipenen MOHOTOH]|
MOCJIENOBATEIILHOCTH. Hucno
HaTypaJbHbIE sorapud?
IIpenenbubie TOYKH MHOXec]
[Ipenen ¢pyakumum B TOouke. Pazmmuy
ciyyau npenenoB.  OgHOCTOPOH]
IIpEIebI.

IIepsbrit u BTO]
3aMedarebHbIe Mpeaenbl. beckoHey
Maiple u  Oosblive  (PYHKIUH,
cBoiicTBa. Omeparuu Haja MOPeaeld




byakumii. HempepblBHOCTE (yHKIIH
TOYKE U Ha MHOXKECTBE. TOUYKHU pa3py
GYHKIUH U UX KITacCU(UKAITH.
CaoiicTBa ¢byHKI
HETIPEPBIBHBIX Ha oTpes
HenpepsiBHOCTS  00paTHON  (PyHKIY
HenpepbiBHOCTH OCHOBH
AJIEMEHTAPHBIX (QYHKIUH.

Monaynb 2.

[IpousBoaHas
muddepennman GyHKIIH.

3amaum, MPUBOISIIIINE

MOHATHIO  mpou3BogHOW.  [loHs
npousBogHou.  ['eomerpuueckuit
buznyecKuif  CMBICT  MPOU3BOJIH
[IpousBosHas CyMMBbl, IPOU3BEACHH|
yacTtHOro. I[Ipou3BonHast CIOXKHOW
oOparHoii  ¢yHkumid. IIpousBosy
OCHOBHBIX D3JIEMEHTApHBIX (PYHKI]
Tab6muna MIPOU3BOIH
[Tapamerpuueckoe 3agaHue QyHKIH
eé g depeHIpoBay
Huddepennman GbyHKI]
[Ipunoxenne  muddepeHnuana
npUOIKEHHBIM BBIYKCIICHH
[IpousBogubie u  nuddepeHuy
BbICIIUX MOpsiakoB. @opmyna Teitng
Maknopena. Pasnosxenue ¢(yHKIHi
MHOT'OUJIEH.

2.2.

IIpunoxenue
MPOU3BOIHOMN
muddepeHnmana.

[IpunoxxeHuss NpPOU3BOIHON
BbIUKCIEHUIO  TipeaenoB.  [Ipasl
Jlonuranda. VYcioBUS MOHOTOHHO
byaknun. Ikctpemym. Heobxoamma
JOCTaTOYHbIE YCJIOBUSL 3KCTPEMY]
Haubonbiiee 1 HauMeHblllee 3HAYEH
¢yHKUIMU. BBITyKIOCT M BOTHYTO(
TOYKH Tiepernda GyHKIuu. ACUMIITO
OObmee wuccnenoBanue (QyHKIUU
noctpoeHue ee rpaduka. Ilpunoxel
npou3BOAHOW W auddepeHimana
3a71a4aM TEXHOJIOTHH ¥ SKOHOMUKHU.

Mopyns 3.

2 kypc (3 cemecTp)

3.1.

OyHKIUU
MEePEMEHHBIX.

HECKOJIbI

M-MEpPHOE EBKJIH]I
npoctpancTBO.  OKpEeCTHOCTh TOY
CBSI3HOCTb. [TousiTHe o0u1ag
ODyHKIHA HECKOJIBKUX TEPEMEHHBIX
npenel W HeMpepbIBHOCTh. YacTh
npousBonHble. Jluddepenuupyemo

u MTOJTHBIN muddepeniy
[IpousBognubie u  nuddepeHuy
BBICIIINX HOPSIK
Huddepennmponanue CIIOXK}

byakuun. HesBHble ¢QyHKINH,
CYIIIECTBOBaHHE




nuddepeHIpoBaHue. DKCTpem
HeobxonuMoe 1 10cTaTOYHBIC YCIIO

JKCTpEeMyMa. Haubonpmiee
HAaUMEHbIIIee 3HAUCHUE (YHKIMH [T
MIEPEMEHHBIX. [IpousBoanas

HarpasjaeHuto. ['paaueHr.

3.2

Heonpenenennsrit
HHTETpAI.

[TepBooOpasnast  QyHKIUS
HeomnpeaeneHHbI nHTerpan. Taoml
MHTETPaJoB. Henocpencraen]
MHTErpupoBaHue. MeTton mnoxasesnel
nox 3Hak guddepennmana. Me
WHTETPUPOBAHUS o qacT
NHTerpupoBanne METOJOM  3aMmg
[IEPEMEHHOM. HNHurerpuposal
palMOHAIBHBIX, TPUTOHOMETPUUYECK
MPPALMOHATBHBIX BBIPAXKCHUM.

Monayins 4.

4.1

OnpeneneHHbIf
UHTETpaJ.

Ompenenenrie U CBOMC
ornpezeNeHHOro uHrerpana. Teopem
cpenHeM  3HadeHuu. HHTterpain
NEPEMEHHbIM  BEPXHUM  Mpeaes
®opmyna Hrrotona-JIeitouw
[Tpunoxenus OnpeaeeHH
WHTETpaJla K 3aJadaM TEXHOJOT|
[Tnomaau mmockux ¢uryp. Jiunaa a
IJIOCKOW KPUBOU.

O6Bem Tena Bpaley
CrarucTuuyeckue MOMEHTBl M 1€
TsokecT. [lpunokeHust onpeneneHH
UHTErpajia B SKOHOMHYEC
HCCIIEIOBAaHMSIX.

4.2

Huddepenunanbuble
ypaBHEHHUSL.

OOBIKHOBEHHBIC
nuddepeHnranbHbIe ypaBHEH
3amaum, MIPUBOISALLINE
nuddepeHIaIbHBIM ypaBHEHH|
Havaneubeie ycnoBus u 3amauu Kol
Mertobl pelIeHus HEKOTO[]
QG epeHIaIbHbIX YpaBHE}
MepBOro nopsiaKa. VYpaBHeH
JOMYCKAIOIUE TIOHMKEHUS TIOPSs]]
JInnennbie OJHOPO/TH
Qg depeHIaIbHbIe YpaBHeE
BTOPOTO TMOpsiAIKA C TOCTOSHHB
KOd(pUITUEHTAMH. Heonnopony
JTUHEWHbIE nuddepeHaby
YpaBHEHHS  BTOPOTO  TOPsIKa
MOCTOSTHHBIMH kod(durmenta
Huddepenunanbablie YpaBHeEl
KOJIeOaHM. [Tpunoxel
Qg depeHIaIbHbIX  ypaBHEHHH
SKOHOMUKE.




TabOmumna 3
5.2. TemaTu4yecKkuid JIAH U3yYeHUS TUCHUILIIMHBI

Bubl 3aH8THI U TPYAOEMKOCTh UX U3YYEHUS dopmupye
No Jlekuun [IpakTnueckue [Ipomexyrounsiii | CamocTOSITENbHA | MBIE
n/_n Pa3znen nporpammsl (;mabopaTopHble) | KOHTPOJIb st pabota KOMIIETEHI]
3aHSATHUS uu
OYHO | 3304HO | OYHO | 330YHO | OYHO | 320YHO | OYHO | 330UHO

1. Monayns 1 (1kype - 2 cemecTp)
1.1. | BBenenue B anayu3 6 10 24 20 OIIK-2
1.2. | Ilpenen u HEMPEPHIBHOCTh 6 2 4 20 33 OIIK-2

PyGexxHBI KOHTPOJTH 6 OIIK-2
2. Mopynsb 2
2.1. | IIpousBognas u auddepeHiman 6 2 8 4 20 36 OIIK-2
2.2. | llpunoxenne mpousBoHOM U auddepeHnmana 6 2 10 2 20 36 OIIK-2
3 Moayins 3 (2 kypc - 3 cemecTp)
3.1. | ®yHKIHUM HECKOJIBbKUX MEPEMEHHBIX 6 2 4 2 20 36 OIIK-2
3.2. | HeonpeneneHHslit MHTErpa 6 2 12 2 20 20 OIIK-2
4 Monayns 4
4.1. | OnpenesieHHbIA UHTETPAT 6 2 10 2 20 30 OIIK-2
4.2. | IndbdepeHunanbHble ypaBHCHHS 6 2 10 4 24 30 OIIK-2

IIpomeKyTOYHBINM KOHTPOJIb 7 OIIK-2

Wrorosast arrecranmsi (9K3aMeH)

UTOI'O 48 14 72 20 13 168 241




Tabnua 4
5.3. TemaTuka NpakTH4eCcKUX (JIa0OPaATOPHBIX) 3aHATHH

Ne | Pa3zges nporpamMMmbl Tema NMPAKTHYECKOro | 3ajaHusl WIH | Y4eOHO-
n/n (1abopaTopHOro) 3aHATHS BOIIPOCHI VI | MEeTOAUYECKHE
00Cy:KIeHusl MaTepHaJIbI
l. Monyis 1 (1kype - 2 cemecTp)
1.1. | BBenenue B anaius Tema 3agaTus 1. 3amaun [4]:
Yucnosbie U ToueuHble | ¢.21-26. [3-
MHOXXECTBa Ha 4nuCIOBOM ocu. | [14] c.132-137. | 7],[9],[13],[14]
AOGcomoTHas BEJIMYMHA
NEUCTBUTEIILHOTO qycia.
OrpaHnuyeHHbIe YUCJIOBbBIE
MHOXECTBa,  HMX  TOYHBIE
TPAHMIIBL.
Tewma 3ansTHsA 2.
Obnacte  ompeneneHuss U
3HAYCHUS byHKINHA.
MOHOTOHHBIE, YETHBIE,
HEYETHbIE,  OIPAHUYCHHBIE,
NEePUOIUYECKHE, CIIOKHBIE U
oOpaTtHbie QyHKIIUH.
Tewma 3ansTus 3.
OCHOBHBIE 3JIEMEHTapHbIE
(YHKLINU ¥ UX CBOICTBA.
1.2. | IIpenen Tema 3agaTus 1. 3amaun [3-
HETPEPHIBHOCTH UucnoBast  mocnenoBatelnb- | [4]:c.26-43, T1,I91,[13],[14]

HOCTb, €€ mpeaen. Onepauuu
HaJ TpeAesiaMi CXOJSAIIUXCS
IIOCJIENOBATEILHOCTEN.
[Ipenen MOHOTOHHOU
IIOCJIENOBATENLHOCTH. YuCiIo
e. Hatypanbabie norapudmer.
Tema 3ansaTus 2.

[IpenenbHble TOUKA MHOXKECT-
Ba. [Ipenen hyHKIMHM B TOUKE.
Paznuunble citydau Mmpezeiios.
OIHOCTOPOHHUE MPEETBI.
Tema 3anarTus 3.

IlepBblii U BTOpOM 3ameya-
TEJIbHBIC Npeaensl. beckoneu-
HO MaJjble W OOJIBIIHE
¢yHkuMu, WX  CBOMCTBa.
Onepanuu  Haj —MmpenesaMu
byHKINH.

Tewma 3ansaTus 4.
HemnpepsiBHOCTS (QYHKIIUN B
TOYKE ¥ Ha MHOXECTBE.
HenpepsiBHOCTH CYMMB,
MPOU3BEJECHUSI M YacCTHOTO.
Touxu pa3pbiBa GyHKINUU U UX
KJaccuukanms.

[14]c.137-177




HemnpepbIBHOCTH ~ OCHOBHBIX
HJIEMEHTAPHBIX (QYHKINH.

Monayinb 2

[IpousBogHas
muddepenmman
byHKITII

Tema 3ansarus 1.
OnpeneneHre MPOU3BOIAHOM.
I'eomerpuueckuii u usznyec-
KUH CMBICI MPOU3BOJHON U
SKOHOMUYECKHH CMBICII
MIPOU3BOAHOM.

Tema 3anaTus 2.
[IpousBogHas CYMMBI,
MPOU3BENICHUS U YacTHOTO.
[IpousBogHas CIOXHOW ©
o0OpartHoi byHKUIUH.
[TpousBogHbIe OCHOBHBIX
JIEMEHTApPHBIX (byHKIMHA.
Tabnuira mpou3BOIHBIX.

Tema 3anaTus 3.

[TapameTpudeckoe  3amaHue
¢ynkunn u e nuddepen-
IUPOBAHUE. [IpousBogHas
CJIO’KHOM (DYHKITHH.

Tema 3ansgTus 4.
Huddepennunan byHKINn.
[Tpunoxenune auddepeHIn-
aya K IpUOIMKEHHBIM BBIYHC-
JICHHUSM.

Tema 3ansaTus 5.
[IpousBogusie u auddepeH-
[[AAJIbl BBICHIUX MOPSIKOB.
Tewma 3ansaTus 6.

PackpsiTHE HeoIpeneneHHoc-
teil. [Ipasumno Jlonurans.

3amaun
[4]:c.43-57,
[14]c.177-191

[3-
TLI9LI13][14]

2.2.

IIpunoxenue
MPOU3BOIHOM.

Tewma 3ansTus 1.

VcinoBusi  BO3pacTaHus U
yObIBaHUS (QYHKIIHH.

Tema 3ansTHs 2.

Okctpemym. HeobOxommmoe u
JOCTAaTOYHBIC YCIIOBHSI JKCT-
pemyma.

Tewma 3ansTus 3.

HaubGonbiiee u HauMeHbIIIee
3HAYCHUsSI (PYHKITUH.

Tema 3ansTus 4.

BBITyKI0CTh M TOYKU TIEper-
n6a QyHKIUHA. ACUMIOTOTHI.
Tewma 3ansTHs S.

OO0mas cxema WCCIEIOBAHUS
GYHKIIMM W TIOCTPOCHHE €€
rpaduka.

3amaun
[4]:c.57-69,
[14]c.191-217

[3-
71,[91,[13],[14]

Moayns 3 (2 kypc - 3 cemecTp)




3.1.

@yHKIUA  HECKOJBKHUX
MIEPEMEHHBIX

Tewma 3ansTus 1.

[MonsTne obnactu. DyHKIHS
HECKOJIbKUX TEPEMEHHBIX, €€
npeiesl U HENpepbIBHOCTD.
YacTHbIE TPOU3BOIHBIE.

Tewma 3ansTus 2.
HuddepennmpyemocTsb u
MOJIHBIN muddepeHman.
[IpowsBogubie u  audde-
PEHITUATBI BBICIINX TTOPSIKOB.
HuddepennmpoBanue Ciaoxk-
HOU (PyHKIIMH.

Tewma 3ansTus 3.

HesBuple  ¢yHkumm,  ux
cymecTtBoBanue u audde-
peHIUpOBaHUE.  DKCTPEMYM
byHKIUHA HECKOJIBKUX
nepeMeHHbIX. [IpousBoaHas
10 HAIIPABJICHUIO. ['paivieHT.

3amaun
[4]:¢.69-92,
[14]c.313-337.

[3-
71,[91.[13],[14]

3.2.

Heonpenenennsiit
UHTerpanl

Tema 3ansarTus 1.
[lepBooOpasnast GyHKIHS |
HEOIPEJECIEHHbI  UHTErpal.
Tabnuira UHTETpaJIOB.

Tema 3anaTus 2.
Henocpencrsennoe HHTET-
pupoBanue. Merox moxBe-
JeHus 1o 3Hak quddepeHim-
ana. Merox HMHTETPpUPOBAHMS
no yactaMm. MHTterpupoBaHue
METO/ZIOM 3aMEHBI TEepeMeH-
HOI.

Tema 3anarTus 3.
NuTerpupoBanue panuoHab-
HbIX, TPUTOHOMETPUYECKUX,
HMPPAMOHATBHBIXBBIPAKEHUH.

3agaum [5]:c3-
20., [14]c.233-
253

[3-
71,[91,[13],[14]

Mopyns 4

OnpeneneHHbIN
HHTETpal

Tewma 3ansTHs 1

Onpenenenne U CBOWCTBA
OTNpeeNIEHHOr0  MHTEerpala.
Teopema 0 cpegHem 3Haue-
HUU.

Tewma 3ansTus 2.

HNuTerpan ¢ nepeMeHHBIM
BepxHUM npenenom. Gopmyna
Hgerorona-JleiiOuuma.

Tewma 3ansTus 3.

Cpennee 3HaYeHUE () YHKITHH.
Onenka OIPEEIEHHOTO
MHTErpana.

[Tnomaan r1iockux ¢uryp.
JlnuHa nyru miocKo KpuBoOil.

3agaun
[5]:c21-38.,
[14]c.254-278.

[3-
71,[91.[13],[14]
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O0bemM  Tema  BpalllCHHS.
CraTucTHuecKrie MOMEHTBI M
LEHTP TSKECTH.

Tema 3ansarug 4.
DKOHOMHUYECKHE MpUJI0-
JKECHHS OTIpeICIEHHOTO
WHTETpaa.

4.2. | uddepennuanbHbie Tema 3amsatus 1. 3anauwm, | 3agaum [3-

veiM  JIY. 3amaga Komm. | [14]c.280-312.
WuTerpupyembie BUJIBL.
Huddepenunanbuble
YpaBHEHHsI,  JIOIYCKAIOIIHNe
MTOHIKEHUE TIOPSKA.

Tema 3ansTHs 2.

Jluneitnbie muddepeHir-
WaJIbHBIC YPaBHEHHSI BTOPOTO
MOpsAIKa C  MOCTOSHHBIMH
kod(purmeHTamMu. O6mee
pelieHue.

Tema 3ansTHs 3.

OJIIY-2 ¢ IOCTOSHHBIMHU
kodpdummentaMu U HUX
pemenus. HIIAY-2 u wux
pemenust. JIY xonebaHui.

5.1. CamocrosiTesbHasi padoTa CTYJA€HTOB

CamocrosiTenbHass paboTa MPOBOIUTCA C IENbl0 yrayOJeHus 3HAaHUU 110
mucuurinHe.  [lnanupoBaHue  BpeMEHM Ha  CaMOCTOSITENbHYIO — paloTy,
HE00XOAMMOr0 Ha U3YYEHHUE TUCHIUIUTMHBI, CTYIEHTaM Jy4llIe BCErO OCYUIECTBISATh
Ha BECh MEPHOJ U3yUYEHUS, MPEeaycMaTpUBas MPHU 3TOM PETyJSIPHOE MOBTOPEHHE
IPOMACHHOTO Marepuana. Marepuan, 3aKOHCIEKTUPOBAHHBIM Ha JIEKLIHSX,
HEOOXOJMMO PETYJISIPHO JTOMOJHSITh CBEACHUSAMH M3 JUTEPATypPHBIX HCTOUYHUKOB,
Ipe/ICTaBICHHBIX B pabouelt mporpamme. [Ipu paboTe ¢ yka3aHHBIMH HCTOUHUKAMU
PEKOMEHIyeTCSI COCTaBIISATh KPAaTKUH KOHCIEKT MaTepuaia, ¢ 00s3aTeIbHbIM
¢ukcupoBanueM OMOTMOTpAPUUESCKUX TaHHBIX UCTOYHHKA.

OCHOBHBIE HANPaBJICHHS CAMOCTOATEIBHON paOOTHI:

— O3HAKOMJIEHUE M TpopaboTKa PEKOMEHJOBAHHOM JUTEpATypbl, paboTy C
AJIEKTPOHHO-OMOIMOTEUHBIMU CHCTEMaMH, BKJIIOYas MEpPeBOAbl MyOJIUKaMiA U3
Hay4YHBIX >KYpHAJIOB, IUTUpYeMbIX B 0azax Scopus, Web of Science, Chemical
Abstracts, PUHII;

— MOJIFOTOBKA K JIEKIIMOHHBIM M CEMUHAPCKUM 3aHSATHUSM;

— MOJTOTOBKA K BBIMOJHEHUIO KOHTPOJBHBIX paboOT Mo MaTepuaity
JIEKLIIMOHHOTO Kypca;

— U3Y4YEHHUE JUTEPATYphbl, MHPOPMAIIMOHHBIX HCTOYHUKOB B HMHTEPHETE H
apXMBHBIX JIOKYMEHTOB.
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3amanus JUISI CAMOCTOSATENILHOTO BBITOTHEHUS TpeacTaBieHsl B [Ipunoxkenun 1
(DoH1 O1IEHOYHBIX CPEJICTB).

6. OHEHOYHBIE CPEJACTBA

O1eHOYHBIE CPEACTBA MPETHA3HAUYCHBI TSI KOHTPOJIS U OLIEHKH 00pa30BaTeIbHbIX
JOCTHKEHUN O00y4YaroIMXCsi, OCBOMUBIIMX MPOrpaMMy Y4eOHOM JUCIMILIUHBI
«Maremartnueckui ananu3y. llepedenb BUAOB OLIEHOYHBIX CPEICTB COOTBETCTBYET
paGoueii mporpamMMe JUCHUIUIMHBL. OIEHOYHBIE CPEACTBA IMPEACTABICHBI B
ITpunoxennn 1 B Buzne Ponna ouneHouHslx cpencts (POC) miga nposeaeHus
TEKyIled M NPOMEKYTOUHOW arrecTauu oOOydaroluXcs MO JIUCUUIUIMHE U
BKJIIOYAET B ceO4:

- ONMCAHUE TOKa3aTeled MW KPUTEPHUEB OLICHUBAHUSA KOMIIETCHIIMA Ha
pa3IMYHBIX 3Tanax ux (OPMUPOBAHUS, OTIMCAHUE IIKAJI OLICHUBAHMUS,

— TUTIOBBbIE KOHTPOJIbHBIC 33JJaHUSI WIM MHBIE MaTepuaibl, HEOOXOAUMBIE AJIs
OLICHKM 3HAaHWUM, YyMEHUH, HaBbIKOB M (WIM) ONbITa JEATEIbHOCTH,
XapaKTepU3YIOMIUX 3Tarbl (OPMHUPOBAHUS KOMIIETEHLUMH B MPOIECCE U3YUEHHUs
JAHHOM THUCLUILUIVHBI,

- METOJMYECKHE MAaTepualbl, ONPENCIAIOINE NPOLUEAYpPbl OLEHUBAHMUS
3HAHWUW, yMEHUM, HABBIKOB U (MJIM) OTIBITA AESATEIbHOCTHU, XapaKTEPU3YIOIIMX JTallbl
(opMUPOBAHNS KOMITETEHIIU.

DopMUPOBaHUE OLEHKH TEKYLIEro KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOUHOMN
aTTECTALIMK IO UTOraM OCBOEHUS TUCLMIUIMHBI OCYIIECTBISAETCS C UCIIOJIb30BaHUEM
OaJIbHO-PEUTUHTOBOIM CHCTEMbI OILEHKM 3HAHUU OOydarolmuxcs, TpeOOBaHUS K
KOTOPBIM HM3JIOKEHBI B 1l0o0KeHNMM 0 MOIYJIBHO-PEUTHHIOBOM CHUCTEME OLIEHKHU
3HaHuu cryaenTos 1.

B oprannszannyu MORyabHO-PEMTHHIOBOM CUCTEMBI BaKHOE MECTO UIPAET ITPUHLIAIL
pacmpezeneHusi OaljoB TO Pa3IUYHBIM BUJAM JAESTENbHOCTH CTyAeHTa. s
pacuera OaylyIOB, MOJYYEHHBIX CTYAEHTOM 3a MOAYJb, U UTOTOBOTO PEUTHHIA C
YU4ETOM TPYAOEMKOCTH JUCLMUIUIMHBI, BKIIOYEHHOW B YYEOHBIN IUIaH, U3 BCEX
nokKaszarejied BBIBOJUTCS CpeaHUN Oamn (KpomMe CcaMOCTOSITeIbHON paboThl),
[OKa3aTenu KOTOpoW cyMMupyroTcsa. MTorosslil Oami cTyaeHTa MO JAUCHUIUIMHE,
U3y4eHUE KOTOPOM pacCUYUTAaHO Ha HECKOJIBKO CEMECTPOB OINpPENEISIETCS Kak
cpenHee apu(MeTH4ecKoe UTOTOBBIX 0alIOB.

WTOroBBIA PEUTHHT MO OTAEIBHOMY MOJIYJIO Y4eOHOM AUCHUMIUIMHBI BKIIOYAET B
cebst cymMmmy OalljIoB 3a MOCEIICHNE 3aHATUH, aKTUBHOCTb, pyOEKHBIM KOHTPOJIb U
CaMOCTOSITENIbHYIO paboTy.

PelitTunroseie Oamibl, B OOIIEM, MO BCEM MOIYJSM 3a BbIIICYKa3aHHbIC BUIIbI
NS TEIIbHOCTH PaCHpPEENIAIOTCS CIASAYIOLUIIM 00pa3oM:

— nocemeHue — MakcumyMm 30 06amioB, HPONOPIHOHATIBLHO MOCEIEHHBIM

3aHATHUAM (Ha‘{I/ICHCHI/IC 0aJIoB 3a INOCCHICHHUEC 3aHATHA, (BHC 3aBUCUMOCTH OT BHA:
JICKIMA, IIPAKTHYCCKOC 3aHATUC, U T.I[.) OCYIICCTBIIACTCA CICAYIOIINUM 06p8,30MI

— HesiBKa Ha 3aHsaTHe — (0 0ajIoB;
12



- MoceleHue 3ausatus — 1 0am;

— akTUBHOCTh — 1-20 Oa/uioB (3a aKTUBHOCTh Ha 3aHATHUU (IIPAKTHYECKOM,
CEMUHApPCKOM), BBIPAKEHHAs B PEIICHUH OMNPENCIECHHBIX CTaHAAPTHBIX U
HECTaHJAPTHBIX 3aJlad, OTBETaX Ha IMOCTABJICHHBIC MPEMOaBaTEIeM BOIPOCHl U
BBITIOJTHCHHEBIE 3a]1aHus );

— pyOeXHBIN KOHTPOJIb — 1-20 6aos;

— caMocTosiTesibHas pabota — makcumyMm 30 6amioB (pedepar — 20 6ayoB,
CJIOBaph WM KPOCCBOPJ — 5 OaylioB, Mpe3eHTALMsI WM HAIJIAIHBIM MaTepuail — 5
OaiioB).

Jlns cnaum 3auera He0OX0IMMO HaOpaTh MUHUMYM 51 Gas.

Jlns momycka K sK3aMeHy — Heo0xXoauMo HaOpaTh MUHUMYM 51 6. 3acuuThiBaroTCS
Ha 3k3amere O0auel oT 0 1o 30 OasutoB. OKOHUATEIbHAS OLIEHKA O AUCLUAIUINHE
BBIBOJIUTCS B BEJIOMOCTh C yU€TOM OaJIJIOB IK3aMEHa:

«YAOBJIETBOPUTENBHO» — 51-69,

«xopouo» — 70-84,

«OTIUYHO» — 85 U BBIIIIE.

B Teuenume cemectpa paboTa Ha 3aHATHSIX CEMHUHAPCKOTO THUMA (TEKyIIUN
KOHTPOJIb), CJadya KOHTPOJBHBIX TOYEK (pyOekKHBbIM KOHTPOJb) OIEHUBAETCA
npernojiaBaresieM, BeAyIIUM 3aHATUS, U Oajulbl 3aHOCATCA B DIJIEKTPOHHYIO
BEJIOMOCTb.

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MH

B coorBerctBuu ¢ TpeboBanusimu DPI'OC peanuzanus KOMIETEHTHOCTHOTO
MOJIX0/1a MPEAYCMATPUBAET IIMPOKOE UCTIOIB30BaHUE MPU MPOBEACHUN 3aHATUHN 110
MaTeMaTHYECKOMY aHAIM3y WMHHOBAIMOHHBIX (OOBSICHUTEIbHO-UIUTIOCTPATUBHOE
oOydyeHue, TPEIMETHO-OPUECHTUPOBAHHOE  OOydeHwe, mpodeccHoHaTIbHO-
OpHEHTHUPOBAHHOE OOyuY€HHUE, MPOEKTHAsT METOJO0JIOTHUA OOydYeHHUs, OpraHu3alus
CaMOCTOSITEILHOTO ~ OOy4YeHHsl, HWHTEpAaKTHBHbIE  METOABbl  OOyudeHus) U
TPaIUIIMOHHBIX (JIEKIUSI-BU3yalu3alus, JEKIHUI-NPE3EHTAUsl, KOMIIbIOTEPHBIE
CUMYJISIIIMKM, TpakThyeckas pabora, camocToATeNbHas padoTa) TEXHOJOTUMN
00yueHus.

8. INHEPEYEHDb NHPOPMAILIMOHHBIX TEXHOJIOT UM,
HUCIHHOJBb3YEMbIX B OBPA3OBATEJIBHOM ITPOIIECCE

B mnpomecce u3yueHuss TUCHUIUIMHBI, MOATOTOBKM K JIEKUUSM U BBIOJHEHUIO
OPAKTHUECKUX  pabOT  HCHOJB3YIOTCS  MEPCOHANBHBIE  KOMIBIOTEPHI  C
YCTaHOBJICHHBIMU cTaHAapTHeIMH Tporpammamu MS Office (Microsoft Office

Word — tekctoBbiii mpoueccop, Microsoft Office Excel — taGnuunslii mporneccop,
13



Microsoft Office PowerPoint — mpuioxeHue ais MOATOTOBKUA MPE3CHTAIMMN) U
noctynoM k Internet-pecypcam nmocpenctsom MatepHeT-0paysepos (Opera, Google
Chrome, Yandex u ap.), 4TO IOHKHO MO3BOJIUTH CTYACHTY:

— OCYIIECTBISATH OUCK MH(OPMAIIMOHHBIX HCTOYHHUKOB B ceTH Internet;

— peaM30BBIBATH TMIEIarOTHIECKOE B3aMMO/ICHCTBHE;

— y4acTBOBAaTh B BUPTYAJIbHBIX HHTEIJICKTYIbHBIX KOHKYPCAaX CTY/ICHTOB;

— POXOAUTH KOMITBIOTEPHOE TECTUPOBAHUE;

— UCTIONb30BaTh B YU€OHOM TIpoIiecce HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE
cpenctBa (cMapT(OHBI, TUIAHIIIETHI, TEJIEBU30PHI, YAAJCHHBIN JOCTYN K y4eOHO-
METOAMYECKIUM MaTepHayiaM) U T.II.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCIIUIIJIMH

Jlyis ipoBeIeHusT 3aHATUH 10 AUCIUILTUHE HEOOXOIUMO UMETh:

— yueOHYI0 ayIuTOpUIO IJIA TPOBEACHHS 3aHATUN JIGKIIMOHHOTO THUMA U
3aHSATUA CEMHHAPCKOTO THUIIA, TPYMNIOBBIX W WHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKyIIeT0  KOHTPOJI HW  TPOMEXKYTOUYHOM  aTTeCcTalid, OCHAIIECHHYIO
CHEIHAIM3UPOBAHHON MEOEeIbI0, BUCOTPOCKIIMOHHBIM 000pYyI0BaHHEM, SKPAHOM,
CpeICTBaMHU 3BYKOBOCIPOHM3BEEHUS, BBIXOJ B Ce€Th IHTEpHET U JOKaIbHYIO CETh
By3a, a Takke Ha0opaMu JIEMOHCTPALMOHHOTO OOOpYIOBaHHS M Y4eOHBIX
HaTJISAHBIX TOCOOMH, 0OecTeunBaone TEMATUYECKUE WILTIOCTPALINY;

— y4eOHYI0 ayJUTOPUIO I CAMOCTOSTEIHHOW pabOThl 0O0YyYaromuxcs,
14 aBTOMaTU3UPOBAHHBIX PAOOUNX MECT C BBIXOJOM B CETh MIHTEPHET M AOCTYIOM
B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy.

Tabmura 5
Texnnuyeckue cpeacrsa 00yuyeHust
Ne | HammenoBanue medesn Y4eOHOe moOMelIeHue
U OPTTeXHUKH AJsl YTeHHUs | AJs st
JIeKIM i NpOBeACHUSA NpOBeAeHUSA
MPaKT. Jadop.
3aHATHH pador
1. | MynbTuMenuanpoexTop,l en. 1 1 1
2. | IIpoekuunoHHBIN KpaH, len. 1 1 1
3. | HoytOyk, len. 1 1 1
4. | IlepcoHanbHble KOMIBIOTEPHI, 20 €. 1 1
5. | UnTepakTuBHas n1ocka, 1 mr 1 1
6. | JlazepHas ykaska, | mr. 1 1 1

10. YYHEBHO-METOANMYECKOE OBECIIEYHEHME JUCIUIIJIMHbI

Y4eOHO-METOAUYECKOE 00ECIIEUEHNE TUCIIUTLINHBI COCTABJISET:
— paboyast mporpamMma JUCIHUIINHBL,
— OLICHOYHBIC CPE/ICTBA,
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— MIPE3CHTAINN;
— nporpaMmmMubie cpencta (Microsoft Windows, Microsoft Office);

— METOANYECKUE PEKOMEH/IAINH 10 BBITIOJHEHUIO YYCOHBIX 3aJaHUl U 10 UX
KOHTPOJTIO;

— aNTOPUTMOB PEIICHUS 3a]1a4;

— HaTrJIsAHBIE TIOCOOUS, TaOIUIIBI, CXEMBI H T.II.

11. METOAMYECKHUE PEKOMEHJAIIMUU OBYYAEMbBIM

Pabotas ¢ nekuusiMu 1 y4eOHUKOM, CTYACHT HaKaIIMBAET HEOOXOJUMBIN y4eOHBIN
MaTepHall, KOTOPbIA MOJJIEKUT U3YUYEHHUIO.

N3ydeHne MaTeMaTUKH O3HA4AEeT:

1) u3yyeHue MaTeMaTUYECKUX OHITHI U UX CBOMCTB;

2) U3y4YEHME METOJOB M TEXHOJOTMH JI0Ka3aTeIbCTB TEOPEM M PELICHUN
MaTEeMaTUYECKHX 3a7ad, a TAKXKE TBOPYECKOE OBJAJEHUE 3TUMH METOAAMH U
TEXHOJIOTHSIMHU.

[Ipn poxa3aTenbCTBE TEOPEM, PELIEHUWU 3aJad W IPUMEPOB MBI ONEPHUPYEM
MaTEeMaTUYECKUMH MOHATUSIMU M UX CBoMcTBaMu. [loaToMy 0e3 mpeyBennyeHus
MOXHO CKa3aTh, YTO NOHUMAaHHE MAaTEMATHKA HAYUHAETCA C [OHUMAaHUs
OIIPEAEIICHUN MaTEMAaTUYECKUX TTOHATUM.

W3yyast ompeneneHuss MOHATUM (T€Opembl), MOCTapaiitech u30eraTb MPOCTOrO
MEXaHUUYECKOTO 3allOMUHAHUS HX (POPMYIHPOBOK (M JOKA3aTesbCTB) 0O€3
NOHUMAaHUsl WX CMbIcia. MexaHudeckoe 3aydyuMBaHHe OBICTPO 3a0bIBaeTcH.
JlocnoBHOE BOCHPOM3BEIEHUE J0Ka3aTeIbCTBA TEOPEMBbl WM OJaromnoiyyHoe
pellieHre 3aJauyd MyTeM MEXaHHYeCKOro MPUMEHEHHsS MaTeMaTH4ecKuX (opMyl
(WJIM 11O aHAJIOTUH C PEIIEHHBIMU 33/1a4aMH ) YaCTO CTYJEHTOM BOCIIPHHUMAETCS KaK
IpU3HAK YCBOEHUS y4eOHOro MaTepuarna.

Kaxnoe onpenenenre HeoOX0IMMO BCECTOPOHHE OCMBICTUTh, IPUBJIEKAs sl ITOTO
anmapaT reOMeTpuu (YUCIIOBasi 0Ch, KOOPAWHATHAS TIOCKOCTh, TPaUKH U T.1.) U
KOHCYJIbTUPYSCh Y IPENOAABATEIA.

BaxHbIM KpuUTEpHEM YCBOEHHSI TEOPUM SIBISIIOTCS TBOPYECKOE OBJIAJICHHE
TEXHOJIOTUEW KOHCTPYMPOBAHHMS JI0KA3aTEJIbCTB TEOPEM M YMEHHE PEIIATh 3a/1a4u
Ha 0a3e maHHOW Teopuu. K M0Ka3aTrenbCcTBY TEOPEM M PEIICHUIO 337ad CIEAyeT
OPUCTYIUTh TOJIBKO MOCIE TOT0, Kak yOeIUTeCh B TOM, YTO Bbl YETKO MOHSIIM MX
yCIIOBUSI M TpeOOBaHHUS, U BBISICHWIM, KaKU€ HYXHO JJIA 3TOTO HKCIOJIb30BaTh
(bopMyIIbl, TOHATHUS U UX CBOWCTBA.

Jlnsg pemieHus 3aJaud  BecbMa IIOJIE3HO MPEABAPUTENBHO COCTaBUThH IUIAH
(amroputMm) pemieHus. Pemenust cieayer usnaratb MoApoOHO, OOOCHOBBIBas
KQ)K/IbII 3TaIl PEIIeHHs], UCXO/Isl U3 TEOPHUHU.

3anoMHHATh J0Ka3aTeIbCTBA BCEX TEOPEM TpyAHO. Hamo 3anoMHUTE METOT U CXEMY
JoKazarenbcTBa. IlpuueM oueHb BaKHO YMETh KpPAaTKO 3aIlMChIBAaTh JIOTMYECKOU
CHUMBOJIMKOH OIpeieIeH s MOHATHI, (POPMYTUPOBKHU TEOPEM U UX JJOKA3aTEIbCTBA.
N3yuenue yyeOHOro martepuala 3aBepiiaercs camonpoBepkoid. Ilocne uzyuenus
ONpeNeIeHHON TeMbl (€CTECTBEHHO, W PEIICHUs] JIOCTATOYHOIO KOJUYECTBA
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COOTBETCTBYIOIIKUX IPUMEPOB U 33/1a4) PEKOMEHAYETCSI BOCIIPOM3BECTHU MO MAMSTH
onpeeaeHus, BIBOAbI PopMyi1, POpMYIHPOBKH U JJOKA3aTENbCTBA TeOpeM. Bee 310
3anuchIBaTh Ha Oymare u yOeauThCsa B UX MPABUIILHOCTH, CPAaBHUBAS 3alTMCAHHOE C
JEKUUSIMU WM ydyeOHUKOM. JJis caMONpOBEpKH MOXKHO MCIIOJIb30BATh TaKKe
KOHTPOJIbHBIE BOIPOCHI, MPUBEICHHbIE B YYEOHHMKE MOCJIE KaXKJIOHW TEeMbl WIIU
KaXXJI0TO paszena.

Ecnu OCMBICIIEGHHO yMeeTe TI0JIb30BaThCsl OMNPEACICHUSIMU TMOHATHA W HX
CBOMCTBAaMH MpHU JOKA3aTEIbCTBE TEOPEM U MpPH PEUICHUH 33Jad U CBOOOIHO
MOJKETE paccKaszaTh CBOEMY MPETOAaBaTEINIO TN OTHOKYPCHUKY U3YUEHHBIN B X0/1€
CaMOCTOSITENIbHOM pabOThl MaTepHall, TO MOXKETE OBITh YBEPEHHBIMH B TOM, UYTO BBI
YCBOWJIM Y4eOHBII MaTepuall.

Bricokoe kauecTBO MOATOTOBKH CIEUUATMCTOB HEMBICIUMO 0€3 aKTUBHOCTH U
CaMOCTOSITEIbHOCTH B MTO3HABATEIBHON JIEATEIBHOCTH CaMbIX CTYJIEHTOB. IMEeHHO
CaMOCTOsITeNIbHAsI pab0Ta MO3BOJSET CTYAEHTY BBISIBUTH 3JIEMEHThI MPAKTHUECKON
NEATEIbHOCTH BO BpeMsl 3aHSATUM, NPEIyCMOTPEHHBIX paClUCAaHHEM, a TaKKe
CaMOCTOSITENIbHYIO paloTy, OCYIIECTBIAEMYIO B CBOOOJHOE OT 00s3aTeIbHBIX
ayJIMTOPHBIX 3aHATUN BpeMs. [10ATOMy Kak MUHUMYM HY>KHO 3HAaTh:

- 00yyeHue CTYJEHTOB METOJIaM CaMOCTOSTENbHOW pPaOOThl HaJ Pa3IMUYHBIMU
y4eOHBIMU MaTepHUaIaMH;

- METOJUYECKOE PYKOBOJICTBO CAMOCTOSATEIHHON pabOTOM CTYIEHTA;

- OIpelesieHHe TPYIOEMKOCTH 33JaHMil Ha CAMOCTOATEIbHOE BBIMIOJHEHUE U
MHOT0€ JPyToe.

VYka3piBaeTcs TMepeueHb yueOHO-METOIMWYECKUX M3AaHUN, PEKOMEHIYEeMbIX
CTYJEHTaM JJIsl IOATOTOBKH K 3aHSATHUSM H BBITIOJIHEHUSI CAMOCTOSITENIbHON pabOTHI,
a TaK)Ke METOJUYECKHE MaTepHalibl Ha OYMakKHBIX W/WUJTH 3JICKTPOHHBIX HOCUTEISAX,
BBIMYIICHHBIE KadeAPOil CRBOMMH CHUIIAMHU U TTPEIOCTABIIEMBIE CTYIEHTaM BO BpeMs
3aHATUM:

— pabouue TeTpaau CTYJICHTOB;

— HarJIsIHbIE TOCOOUS;

— rioccapuii (C1I0Bapb TEPMUHOB MO TEMATUKE TUCIUIUINHEI);

— TE3UCHI JICKLIUH,

— pa3laTOYHbIA MaTepHall U Jp.

CamocrosiTenbHas paboTa CTYAEHTOB, NPEIyCMOTPEHHAs Y4e€OHBIM IUIAHOM B
o0beme He MeHee 50-70% oT o01ero KoJam4ecTBa 4acoB, J0HKHA COOTBETCTBOBATh
Oonee TriIyOOKOMY YCBOGHHIO M3y4aeMOro Kypca, (opMHpOBaTH HaBBIKU
UCCIIEIOBATENLCKOM PabOThl U OPUEHTHUPOBATH CTYJEHTOB Ha YMEHUE MPUMEHATH
TEOPETUYECKHE 3HAHUSI Ha TTPAKTHKE.

3amaHus A CaMOCTOSITENIbHOM pabOThl COCTABIISIOTCS 1O pa3jiesaM U TeMaM, 1o
KOTOPBIM HE TMPEIyCMOTPEHbl AayAMTOPHbIE 3aHATHs, JMOo Tpedyercs
JOTIOIHUTEIBHO  MpopaboTaTh W MPOAHAIM3UPOBATH  paccMaTpPUBAEMBIN
npernojiaBaresieM MaTepuali B 00beMe 3alJIaHUPOBAHHBIX YaCOB.

3aianus O CaMOCTOATENbHON paboTe MOTryT ObITh 0(OPMIIEHBI B BUE TAaOJIULIBI C
yKa3aHUEM KOHKPETHOTO BUJa CAMOCTOATEIbLHON pabOThI:
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CamocTtosiTenbHass paboTa JOHKHA HOCHTh CHCTEMAaTHYECKHM XapakTep, ObITh
WHTEPECHOU U MPUBJIEKATEIBHOM JIJIsl CTYICHTA.

Pesynbrarhl camocTOSITENbHOM pPabOThl KOHTPOJUPYIOTCS MpenojaBaTeieM U
YUUTBIBAIOTCS MIPU aTTECTAIMM CTyJIeHTa (3aueT, 3k3ameH). [Ipu a3Tom mpoBoasTes:
TECTUPOBAHUE, SKCIPECC-OMPOC HA CEMHHAPCKUX U MPAKTHYECKUX 3aHATHUSX,
pOBepKa MUCbMEHHBIX PaboT U T.1I.
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JUCT TEPEYTBEPXJIEHUS (AKTYAJM3AIIMA) PABOYEH ITPOI'PAMMBI

JAUCHUIIJINHBbI
b1.0.03.03 MaTeMaTHu4eCcKHii aHAJIU3
YyeOHunlii BHecennbie N3MeHEeHHUS IIpenogaBarens | [IpoTrokos 3acenaHus
roja (®PHNO) Kadeapbl (nara,
Homep), PUO 3as.
Kadeapoii, moanuch
llpumeuanue:

B mabnuye ykasvieaemcs moavko xapakmep usmMeHenull (Hanpumep, usMeHeHue memvl, CHUCKA
UCTNOYHUKO8 NO meMe UL MeMAaM, CPeOCH8 NPOMENCYMOUHO20 KOHMPOJIsL) € YKA3AHUEM NYHKMO8
pabouetl npocpammvl. Camo cooepircanue usmMeHeHull 0PoOpMIAemcs NPULOHCEHUEM NO CKBO3HOU

HyMepayuu.
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IIpunoxenue 1

OoOpa3oBaresibHasi aBTOHOMHAsI HEKOMMepP4YecKasi OpraHu3amnus

o BbICILIET0 00PA30BaAHUS
& */5 p
& %
£ M 2 ii i
- «JlarecTaHCKHii TyMAaHUTAPHBI HHCTHTYT»
{’me\"“\

Anpec: 367000, Pecrry6imnka [larecran, r. Maxaukana, yi. Jlaxagaesa, 136; OI'PH 1180571012203; UIHH 0572020227 /
KIIIT 057201001, ten. +7 (8722) 94-00-60, e-mail: mail@daggum.ru, koHtakTHOE JH1I0: Maromenosa 3. P.

®OH/J ONEHOYHbBIX CPEIACTB

JIJISI MTPOBEJEHUS TEKYIIETO KOHTPOJISI 1 TIPOMEXKYTOYHOM
ATTECTAIIUN

B1.0.03.03 MareMmaTu4ecKHii aHaAJIN3

HanpagJieHne NoAroToBKu 38.03.05 buznec-undopmartuka

Kpaaudukanus (cTeneHb) BHIMYCKHUKA 0OaKaiaBp

IIpo¢uiab moaroToBKU 6aKkagaBpa DNeKTPOHHBINA OU3HEC

®opma o0yyeHusi:  O4YHAsl; 3204HAs

Cpok o0yueHus: O4HO — 4 roja; 3a04YHO — 5 JIeT

Maxaukaia, 2022
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1. OBJIACTB IIPUMEHEHUSA, HEJIN U 3AJAYA ®POHIA
OHOEHOYHBLIX CPEACTB

®onp onenounbix cpencts (POC) sBhsgeTCS HEOTHEMIEMON YacThiO paboueit
NporpaMMmbl JAUCHUIUIUHBL «MarteMaTHYecKuil aHanu3» U MpeJHa3HAYeH s
KOHTPOJISI M OLIEHKH 00pa30BaTENbHBIX TOCTHKEHUH, OOydaromuxcs (B T.4. IO
caMocTosITeNIbHOM pabdote cTyneHToB, nainee — CPC), OCBOMBIIMX MHpOrpamMmy
JAHHOM TUCUUTLUIMHBI.

[lenpto GoHAA OLICHOYHBIX CPEJCTB SIBISETCS YCTAHOBJIECHUE COOTBETCTBUS
YpOBHSI MOATOTOBKK oOywaromuxcs tpedoBanusiM ®I'OC BO mno HampaBieHUIo
nmoarotoBku 38.03.01 DxoHOMHUKA.

PabGouei MPOrpaMMOu JTACIIUILIINHEBI «MaremaTnueckuimt aHaJINu3»
npenycMoTpeHo ¢opmupoBanue ciuenyomeid komnetenuun: OIIK-2. Cnocoben
OCYIIECTBISTH COOP, 00pa0OTKY U CTATUCTUICCKUN aHAIHN3 TAHHBIX, HEOOXOMMBIX
JUJISL PEIICHUS TOCTABJICHHBIX Y KOHOMUYECKUX 3a]1a4

2.  OINUCAHME HOKA3ATEJIEN n KPUTEPUEB
OLEHUBAHMS KOMITETEHIA, ®OPMHUPYEMbBIX B MPOIECCE
OCBOEHUS JUCHMILJIMHBI (MOAY.JI5T)

OnucaHve TmoOKazaTeled M KPUTEPUEB OLICHUBAHUSA  KOMIIETEHIIMIA,
(dbopMUpyEeMBIX B MPOIECCE OCBOCHMS AUCUMUIUIMHBI (MOIYJsS), U HCIOJIb3yEeMbIe
OLICHOYHBIE CPECTBA MPUBEJCHBI B HUKETIPUBEAEHHBIX TaOIMIIAX.

[lepeueHb OLIEHOYHBIX CPEACTB, PEKOMEHAYEMBIX JIJISl 3aMOJTHEHUS TaOIUIIbI
1 (8 ®OC He mpuBOAUTCS, UCTIOTB3YETCS TOJIBKO IS 3aMI0OTHEHUS TaOJIULIBI).

1. Tect (st TEKyIIEero KOHTPOJIS)
2. Pemenue 3amau (3aganuii)
3. KontpomabHas pabora

HCpC‘ICHL OLCHOYHBIX CPCACTB 110 HCO6XOI[I/IMOCTI/I MOJKET OBITh JOITIOJTHCH.

2.1. IlepevyeHb KoMIETEeHUUIT
Kommnere | Kom M HamMeHOBaHHe IToka3zatenn Haunmen
HIIUM/KOH | HHIMKATOpPa oBaHHE
TPOJIMPYe | TOCTHKEHHUS OLIEHOYH
Mbl€ YHHBEpPCAJbHON KoMIIe- oro
3TaNbI TEeHIHH CpencTB
a
OIIK-4. OIIK-4.1. Croco0OeH | 3naer OCHOBBI MaTemaTtudeckoro | Tecr,
Crioco0eH | mpuHUMATh aHajausa, HEOOXOINMBIE JUISL | pellieHHe
WCIIONIB30B | yIpPaBIICHYEC-KHUE JMATbHEHIIIETO HW3YYEHUs TOCIEIYIONUX | 3a/1a4
aTh pelieHuss B TpoIriecce | JUCIHILINH, TPEeIyCMOTPEHHBIX 0a30BhIM | (3aJaHMI)
nH(popMaIl | TPOIBHKECHHS U | 1 pabounuM y4eOHBIMU TIJIaHAMHU. ,
IO, OpOJaXh TPOAYKTOB B | YMeeT MPUMCHSITh METOJIbI | KOHTPOJIb
MeToansl M | obmactu UT; MaTEeMaTUYeCKOT0 aHaJIM3a JUIsl PEIICHUs | Has
IPOrpaMm 3a/1a4, BO3HUKAIOIIMX B JUCIUIUIMHAX, | paboTa
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HbIE
cpeacTsa
ee cbOopa,
00paboTK
u u
aHanm3a
TUISt
uHpopmail
MOHHO-
aHAIIUTHYC
CKOM
TOJIIEPIKK
u
TPUHSITHS
yhpaBieH
YEeCKUX
pELICHHUI;

OIIK-4.2. 3HaeT
OCHOBHBEBIC METOAbI
MPUHATHS
OpTraHU3aIMOHHO-
YIPaBJICHUECKUX
peueHui;

OIIK-4.3. CrocobeH
[PUHATD
YIIPaBJICHUECKUE
pelieHuss B Iporiecce

paboTsl ¢ HHGOPMAITHOH-
HBIMHU CUCTEMAaMMU.

HCIIOJIB3YIOIINX
METO/BL.

Bnaneer HaBbIKaMu IPUMEHEHUSI COBpE-
MEHHOI'0 UHCTPYMEHTAapHUsI TUCLUILIAHBI.

COOTBETCTBYIOIIIHE

2.2. HIxkaja oneHUBAHUA

4-0abHas OT1auyHo Xopouo Ynosaersopure | HeynosiaerBop
mKaJja (TTOBBITIICHHBIT (6a3oBbIi JIbHO UTEJTbHO
(ypoBeHb YPOBEHB) YPOBECHB) (ToporoBbIit (ypoBeHb HE
OCBOCHWS) YPOBEHB) c(hOpMHUPOBaAH)
100-6annpHas 85-100 70-84 51-69 0-50

IKanza

bunapnas mkana \ 3auTeHo | He3zaureno

2.3. OueHuBaHMe BBINOJHEHUS MPAKTHYECKUX 3aJaHUI

4-0asIbHAs Ioka3arenu Kpurepun

IKaJIa

(ypoBeHb

OCBOEHUSI)

OT1auyHo 1. TlomHoTa CryaeHToM 3aJaHue peleHo camocTosATenbHo. [Ipn

(TOBBIIIEHHBII BBITTOJTHCHHS 9TOM COCTABJICH IIPaBUJIBHBIM QJITOPUTM PELICHUS

YPOBEHB) HPAKTHYECKOTO 3aJlaHusl, B JIOTMYECKUX PACCYXIEHUSAX, B BBIOOpE
3a/1aHHUs. (GbopMysT M pelIeHUH HET OIMOOK, MOJIyuYeH BEPHBIH
2. CBOeBpeMeHH | OTBET, 33/IaHKE PEIIEHO PAIIMOHATBHBIM CIIOCOOOM.
OCTb BBIIIOJHEHUS -

Xopouo SaIAHUA. CrygeHToM  3aJaHMe peumieHo ¢ MOJCKa3Kou

(6a30BbIit 3. Tocierosare npenogasarens. [Ipy 3ToM cocTaBiieH NpaBUIIBHBIN

YPOBEHB) JBHOCTD , | ¥TTOPHTM  PeICHHsS  3aaHUs, B JIOTHYECKOM
PAIHOHATHHOCT) pacCyX JI€HMM M PEIIEHUUM HET CYIIECTBEHHBIX
BEITTOIHCHIS omnOOK; MPaBWIBHO CjAeNaH BbIOOp dopMyn s
S — peleHusl; eCTh OOBACHEHHE pPELIeHMs, HO 3aJaHue

pEIIeHO HepallMOHAIBHBIM CIIOCOOOM HIIM JTIOMYIIEHO
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4. CamocTosTen
BHOCTH PEIIICHHUS.

Yaosiersopure

JILHO
(moporoBbIit
YpOBEHB)

He OoJiee MBYX HECYIIECTBEHHBIX OIIMOOK, MOJYYCH
BEpPHBII OTBET.

5. UT.AO

HeynosJjerBopu

TeJIbHO
(YpoBeHb
chopMHUPOBaH)

CrygeHToM 3aJaHuE€ pEIIEHO C IMOJCKa3KaMu
npenogasatens. Ilpy  3TOM  3amaHWe  TOHSTO
MpaBUJIbHO, B JIOTUYECKOM PACCYXICHUU HET
CYIIIECTBEHHBIX OIHOOK, HO JIOTTYIIIEHBI

CYIIECTBEHHbIE OHMIMOKKM B BbIOOpe (GOpPMYN WM B
MaTeMaTU4eCKUX pacyueTax; 3aJaHue pEHIeHO He
MOJTHOCTBIO WJIM B OOIIIEM BHUJIE.

HC

CryneHTOM 3a/1aHne HE PELICHO.

2.4. OueHuBaHHeE BBINOJHEHUA TECTOB

4-0annbHaA IHoka3zaTenu Kpurepun

HKaJjaa

(ypoBeHb

OCBOEHMSI)

OT1an4Ho 1. Ilonnota  BbI4{ Beimonneno 85-100% 3amaHuii  OpeyIOKEHHOTO

(IOBBIILIEHHBIH MOJIHEHUS TeCTa, B 3a/laHUSAX OTKPHITOIO THIA JaH IOJHBIH,

YPOBEHB) TECTOBBIX 3aJJaHUI1.| Pa3BEPHYTHI OTBET HA IOCTABJIEHHBIA BOIIPOC;

Xopomo 2. CBoeBpeMEHHO | BpionHeHo 70-84% 3a1aHuMii TIPE/IOKEHHOTO TECTa,

(6azoBbIi CTb BBIIIOJIHCHUA. | B 331aHUAX  OTKPBITONO THUNA JaH  IOJIHBIM,

YPOBEHB) 3.IlpaBUNbHOCT | pa3BepHYTHI OTBET HAa MHOCTABJIEHHBIA BOIPOC;
OTBETOB Ha BOIIPO- 0gHAKO OBUTH JOMYIIEHBI HETOYHOCTH B ONIPEICIICHUN
CBL. MOHATHI, TEPMUHOB U JIp.

Yaosierpopure | 3-CaMOCTOATENBHO| Byosaeno 51-69% 3a1aHuil IPEIOKEHHOTO TECTA,

JIbHO CTb TECTUPOBAHHUA. | B 33 1aHUSX OTKPBHITOTO THITA JIJaH HETIOJIHBIA OTBET Ha

(moporoBbIit MOCTaBJICHHBIM BOMPOC, B OTBETE HE MPUCYTCTBYIOT

YPOBEHB) JI0Ka3aTelIbHbIE PUMEPBHL, TEKCT co

CTUITUCTUICCKUMHU U OporpadhuuecKUMH OITHOKAMHU.

HeynosJiierBopu Beimonneno 0-50% 3amaHuii peasioKEHHOTO TECTa,

TeJbHO Ha TOCTaBJICHHbIE BOMPOCHI OTBET OTCYTCTBYET WIIH

(ypoBeHb HE HETOJIHBIN, JTOMYIICHBl CYIIECTBEHHBIC OIIMOKU B

chopMUpOBaH) TEOPETUIECKOM MaTepuaie (TepMHHAX, TIOHSATHUSX ).

2.5. TpeooBanuss Kk pedepary

Pedepatsl He nperycMOTpEHBI.

2.6. OuenuBaHue 0TBETA HA 3a4eTe

2-0a/uIbHasA
IIKaJa
(ypoBeHb
OCBOEHMSI)

IMoxka3zaTenn

Kpurepun
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3auTeHo
(ynoBineTBOpHUT
€JIbHBIN
YPOBEHb
3HaHUS)

He3aureHno
(HEYTOBIETBOD
UTEIHHBIN
YpOBEHB
3HAHUSA)

1. Ilonmnora wu3mno-
JKEHUS TeopeTuyec-
KOro Marepuarna.

2. Ilonnora u mpa-
BUJILHOCTh PELICHUS
MPaKTUYECKOTO
3a/1aHMUsl.

3. IlpaBunbHOCTH
197070171 apryMeH-
TUPOBAHHOCTD
M3JI0KEeHUS  (Tociie-
JIOBATEIbHOCTD
JIEHCTBHI ).

4. CaMocCTOSTENbH
OCTb OTBETA.

5. Kynbrypa peun.

CrygeHToM  JaH  TOJIHBIH, B JIOTMYECKOU
MOCJIEIOBAaTEIbHOCTH  Pa3BEpHYThIM  OTBET  Ha
MOCTaBJIEHHBIM BOIMPOC, I/I€ OH MPOJEMOHCTPUPOBAI
3HaHHUA TpeAMEeTa B TOJHOM oObeMe YyueOHO
MPOrpaMMbl, JOCTATOYHO TJIYOOKO OCMBICIHBAET
JTUCHUIUIMHY, CAaMOCTOSITEIbHO, U HCUYEPIBIBAIOIIE
OTBEYACT Ha JIOTMOJHUTENIbHbIE BOMPOCHI, MPUBOAUT
COOCTBEHHBIE ~ TpUMEphl O  MpoOIeMaTHKe
MOCTABJIEHHOTO BOIPOCA, PELIWIT MPEAIOKEHHbIE
MPaKTHYECKHE 3aaHus1 0e3 OImMOOK.

CtyneHTOM  JaH  pa3BEepHYTHIM  OTBET  HA
MOCTABJIEHHBIN BOIPOC, T€ CTYAEHT AEMOHCTPUPYET
3HaHUS, TNPUOOPETEHHblE Ha  JIGKIMOHHBIX H
CCMHUHAPCKUX 3aHATHUAX, a TaKXKC TOJYYCHHBIC
MOCPEJICTBOM HM3YYCHHUS] O00s3aTEIBHBIX YYCOHBIX
MaTepuajIoB MO KypCy, JaeT apryMEHTHUPOBAaHHBIC
OTBETHI, IPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOO/JIHOE BIIaJICHUE MOHOJOTUYECKOW PEUbIo,
JIOTUYHOCTHh H II0CJIICAO0BATCIIBHOCTH OTBETA. OI[HaKO
JIOTIyCKaeTcsl HETOYHOCTh B oTBeTe. Pemmn
MpeITIOKEHHBIC MPAKTHIECKHE 3a/laHus C
HGGOHBIHI/IMI/I HETOYHOCTAMMU.

CryaeHTOM J1aH OTBET, CBHUACTEIIbCTBYIOIIMI B
OCHOBHOM O 3HaHWM IHPOLECCOB  HU3y4aeMoi
JIUCUUILUINHBI, OTJIMYAIOIINICA  HEIOCTATOYHOMU
IYOMHOW ¥ TOJHOTOW PACKPBITHS TEMbI, 3HAHHUEM
OCHOBHBIX BOIIPOCOB TEOpHH, crnabo
c(OpMUPOBAHHBIMH HaBbIKAMHU aHaJW3a SIBICHUIA,
MPOILIECCOB,  HEIOCTATOYHBIM  YMEHHEM  J1aBaTh
apryMEHTUPOBAHHbIE OTBETHI U IPUBOAUTH PUMEPHI,
HEJOCTAaTOYHO CBOOOIHBIM BIIAJICHUEM
MOHOJIOTHYECKOU peuslo, JIOTUYHOCTBIO u
MOCJIEI0BATEIBbHOCTHIO OTBETA. Jomyckaercs
HECKOJIKO OIIMOOK B COJEP>KaHUU OTBETA U PEIICHUH
MPAKTUYECKUX 3aIaHHII.

CryneHTOM JaH OTBET, KOTOPBIA COAEPKUT Pl
CEPBhE3HBIX HETOYHOCTEH, 0OHApY>KUBAIOIIHUHA
HE3HAaHUE IIPOLECCOB  H3y4aeMOM  IPEIMETHOH
00J1aCTH, OTIMYAIOIINICS HETIYOOKUM PACKPBITHEM
TE€MbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(OpPMUPOBAHHBIMU HaBBIKAMM aHajN3a SIBJICHU,
MPOIIECCOB, HEYMEHUEM JaBaTh apryMEHTUPOBAHHBIE
OTBETbI, CJIA0BIM BJIaJICHEM MOHOJIOTUYECKOM peyblo,
OTCYTCTBHEM JIOTMYHOCTH M IOCJIEI0BATEIbHOCTH.
BriBobl TOBEpXHOCTHBI. PelieHne NpakTUYECKUX
3aJJaHUi He BBIMONHEHO. T.e. CTyIeHT He crmocoOeH
OTBETUTh Ha BOMPOCHI JaK€ MPHU JOMOJHUTEIbHBIX
HABOJISIIUX BOIIPOCAX MPENo/IaBaTesl.
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2.7. OuneHuBaHHe 0TBETA HA DK3aMeHe

4-0abHas Moka3zareau Kpurepun
IKaJIa
(ypoBeHb
OCBOEHMSI)
OT1au4HO 1. TlomHoTa CryaeHTOoM 3aJaHue peleHo camocTosATenbHo. [Ipu
(TTOBBITIICHHBIT BBITIOJTHEHUS 3TOM COCTaBJIEH MPABUJIBHBIA QJITOPUTM PELICHUS
YPOBEHD) 3a1aHusl. 3a/laHus, B JIOTMYECKUX PACCYXKIEHUSAX, B BBIOOpE
2. CBOEBpEMEHH (GbopMyIl B pelIeHuu HET OMMOOK, MOJYYEeH BEPHBIN
OCTPh BBIIIOJIHEHUs | OTBCT, 3aJaHHNC PCIICHO palliOHAIbHBIM CII0CO00OM.
3a/1aHMUsl. =
Xopomo 3. Tlocienosare CryneHTOM 3aJaHME pPELIEHO C  IOJCKa3KOH
(6a30BbIit IBHOCTD 4 | TIPEnoziaBaTes. [Ipu 3TOM cocCTaBiieH NpaBUIbHBIN
YPOBEHB) pAIHOHATBHOCTS QITOPUTM  pEILICHUS  3aJaHusi, B  JIOTUYECKOM
R — pPacCyXJI€HMM W PEIIEHHWH HET CYIIECTBEHHBIX
— omKOO0K; MPaBUIBHO CAeTaH BBHIOOP (opMmyn uIs
pelieHus; ecTh OOBsSCHEHHE peIIeHUs, HO 3aJaHue
4. Camocrosren
pEIIeHO HEePAMOHAIBHBIM CITIOCOOOM HIIH JTOMYIICHO
PHOCTL PCIICHHA. | e Gomee JIBYX HECYIIECTBEHHBIX OIIMOOK, TOJY4YCH
> UTa BEpPHBII OTBET.
Yaosaersopure CryneHTOM 3ajaHue peleHO C  IMOJCKa3KaMu
JbHO npenoxasarend. Ilpy  3TOM  3amaHMe  TOHSATO
(TIOpOroBHIit MpaBUJIbHO, B JIOTUYECKOM PACCYXICHUU HET
YPOBCHB) CYILLIECTBEHHBIX OIMOOK, HO JOTYIIEHbI
CYIIECTBEHHbIE OMIMOKKM B BbIOOpe (GOpPMYN WM B
MaTeMaTHUYeCKUX pacyeTax; 3aJaHue pEIIeHO He
MOJIHOCTHIO WJIK B OOIIIEM BH/IE.
Heynosiiersopu CryneHTOM 3a/laHue HE PELICHO.
TeJIbHO
(YypoBeHb HE
chopMHUPOBaH)

3. TUITIOBBIE KOHTPOJIBHBIE 3ATAHUA UJIN UHBIE MATEPUAJIBI,
HEOBXO/MUMBLIE JJIs1 OHEHKHU INIVIAHUPYEMBbBIX PE3YJIBbTATOB
OBYYEHUA 11O JAUCIUIIVIMHE, XAPAKTE-PU3YIOIINUX ODOTAIIbI
®OPMHUPOBAHUSI KOMIIETEHIIMI B TIPOIIECCE OCBOEHUS
OBPA3OBATEJBHOM ITPOI'PAMMBbBI

3.1. IIpakTuyeckue 3aJaHUA
Monayas 1.
1. IHocTpoiite rpa¢guky pyHKIMHU U NIePEeYNCIUTE UX CBOMCTBA.
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Bapuanr 1.

a) y=2-3x;

0) y=-3x"+3x-1, xe[-2;4];
B) y=3"-6, xe[-3;2].

Bapuanr 2.
a) y=5x-7;
0) y=log,x+1, xe[l;8];

B) y=+x>—4.

Bapuant 3.
a) y=-2x;
0) y=x"-4x, xe[-1;5];

. T T
B) y =sin(-6x), XG[—E;E]
Bapuanr 7.
a) y=4x-3;
0) y=3-3x"-2x, xe[-4;2];
B) y=1log,3" -6, xe[-3;8].

Bapuanr 8.
a) y=4x-4;

6) y=3x>+3x+1, xe[37];

B) y=C0t(4x+%j, XE[(); 7[]'

BapuanT 9.

a) y=7+2x;

0) y=4-2x-x*, xe[-2;4];
B) y=3"-6, xe[-3;2].

Bapuanr 10.
a) y=2+3x;
0) y=-3x"+3x-1, xe[-1;3];

5
B =
)y 5_5x

Bapuanr 11.
a) y=6x-17;
0) y=1log,(2x+2), xe[0; 7];

Bapuanr 4.
a) y=2-5x;
0) y=tanx;

B) y:—i, XE[_3;1]'
4x

Bapuanr 5.
a) y=-2x+3;
0) y=2x"-8x+1, xe[-0;6];

V4 RY/4
B =cos| 2x+— |, xe|——:0].
)y ( 4) [ 4 }

Bapuanr 6.
a) y=3x-3;
0) y=-025x" +4x, xe[-44];

B) y=+vx-1.

Bapuant 14.
a) y=2x+1;
0) y=2x"-4x+1, xe[-3;2];
B) y=sinx.

Bapuanr 15.

a) y=x+4;

6) y=0,125x" ~1;
B) y=-3cotx.

Bapuanr 16.
a) y=—4x-1;
6) y=-0,5x" +3, xe[-24];
B) y=2"+2.

Bapuanr 17.

a) y=-x-7;
6) y=—C, xe[-40];
3-2x

B) y=+/2x+8, xe[-44].

Bapuanr 18.
a) y=8-5x;
6) y=x>+3x+1;
B) y=log,sx-3.
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1 {7[ 77[}
B) y= xe|=;—|.

v/3sin x 6 6
Bapuanr 12.
a) y=6x-10;
0) y=x’-x>-x-1, xe[-1;3];
4
B = .
)y x2+2

2. BoruucJaure npejebl.

Bapuanr 1.
lim(x® —3x
a) x—>3( ),

(x‘* —50x> +625]

(x=5)°

Bapuanr 3.
lim(x2 -7+ ij
a) x—>6 X ;

. [r2+5z—14j
lim P
6) t+ ,

lim( x+3 j
Bapuasnr 4.

. {6 3
a) }Clgzl(x +x 6);

. x* —18x? +81
lim 3 >
>3 x7 +3x°—-9x-27 ).

0) ;
. (6x2+12x+6J
111’1’1 e

X—>0 2

X +Xx

B)

Bapuanr 5.
lim (5 - 3x)

a) x—>-9 ,

. 4+x% +4x
lim 5 >
=2 x7 +2x° —4x -8 ),

0) ;

Bapuanr 19.
a) y=x+6;

6) y=7—3x2, x e[-3;3];

B) y= sin£4(x + %D .

Bapuanr 2.

lim(Z—ij
a) x—>12 X /.

b

. X +1
llglll—z
6) +X+X .

. (8%—2)
lim) =
B) 2x° —x

Bapuanr 8.

lim(\/ x* 4+ x )

a) x—4 ;

lim|

6) H‘)(mimj

[ 2x7 +xt +4x°
lim| - >
ool 8xY —xT =X

b

B)
Bapuant 9.

) lim{1 + 2/x+3x)
a X—> ;

. (sinx
hm[ J
6) x—0 3X ,

y 35a" —a'’ +90a°

= 8a' —17a" - 21
B) a a
Bapuanr 10.

lim (1 0+ %)
a) x—>-3 X .

b

) ( 9sin 6xj
lim
6) x—0 6x .

b
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X—>0

B)

Bapuasnr 6.
lim(x* —9x> +16)

a) x—2 ,

. 50x* —200
lim 5 >
=2 2x” —4x° —8x+16

0)
lim

XHxt+xt+x? +x
6x° —4x —2x

X—>0

B)
Bapuant 7.

a) x—2

nm[sz - 720j
6) 12 2x? — 288 :

lim[ 17x° +x j
B) 68x” —40x* +11x

Bapuanr 13.

: (4 5 6)
lim — 2 T3
a) x—>-1\ x X X .

(Sx + 40)
im
6) x—>-8\ 6x+48 ).
lim 30— 70x°
B) | 15x +32x° +40x°

Bapuanr 14.

. T
SInj| X ——
: ( 6j
lim| ————=

x>0 COoS X
a) ;
. [Sx—6+x’
}IEIG 6x+36
6) X +

. —3x*
i 2 412x"
B) Sx+2x° +12x .
Bapuanr 15.

a) x_)E

o (32x7 +16x° —8x® +4x? —2x
hm 6 4 2
81x” = 27x" +9x~ -3

>

)

lim(x6 R —x)

lim(?a COS X — sin(x - %D

>

28

X—>0

I 5x" —6x" +90x°
B) (5x° +8)3x* -3)
Bapuanr 11.

lim (1 6x + 2)
a) x—>-9 X .

. [x+l}x

Iim
6) X—>0 x ;

. (14x% —6x"

)1(13}3) 14 14 6
B) 6x " +14x '
Bapuanr 12.

lim (3x3 —55x)

a) x—>-5 ,

o[ 8x® +20x% —12x
lim >
x—>-3 6x° +18x

0) ;

) 2x —2x* =2
lim S A
ool Dx +2x7 +2x

B)

Bapuanr 18.

A
N lim(3x” +3x 90);

. [ 5x° =20x
L
0) T
. (45x% =20x-2
fm = 3x—4
B) X" +3x— )

Bapuanr 19.

x—>-8

4x 5x

a)

. [ sin9x J
lim
6) x—0 3X .

Bapuanrt 20.
lim(tz ~5t - éj
a) t—>6 t ).

b

. [x3 +34x-2 x*-24
lim -

)



lim| = 12x" +8x"
ool 2y 4 8x!
Bapuanr 16.

lim (x* + 34x - 21)

a) x—>-8 .

. (5x%=20
}1312 6x+12
6) X+ ;

o[ 31x* =29x° =23
gg 2 +13x*
B) 19x+17x° +13x .

Bapuant 17.

. (9 2 j
lim| —+

a) A\14 x-5),
lim x> —9x-36

6) 12 x* —17x* +60x ),

hm( (9x —23)(2x +1 1))

X 00 2
B) - 25+ x" +x

Bapuanr 24.

. (Sx 5x  x D
lim| tan| — - —+—
a) e 8 6 24 .

. x> +8x—69
1‘133 2x? —19x +45
6) X —1Y9x+ .

[ x? —15}
lim| ———

ool S5+ x

>

B)

Bapuanr 25.

v
a) x>

lim cos(s—x— S+ ) +£j
3 8 5)).

1 2x
lim(l + —)

) (3)69 —4x8 +5x7J
lim 5

ool x4 xt —x

B)
Bapuanr 21.

) li_r)%(lgf +3x);

lim[xz —l4x+49j
7 x? —12x+35
0) ;

fim 12x"2 —13x" =3
B) ol 17x2 +13x" -9
Bapuanr 22.

lilgl”(4 sin” x + 3)
a) T ;

. (4z+1)‘“
lim
6) " 4t .

) (x+l)
lim
B) " 2x -1

Bapuanr 28.

lim| 6x* — 6 j
a) x—l11 x—1 ;

o (x*=11x+18
g —2j
0) .

. (4x? +1
lim|
x| 6x+1

B)

b

.

Bapuanrt 29.

. 5x x
lim| tan| — +—
37[( ( 8 Sjj

a) xa? ,
. (x2—11x+18j
fim x—2

0) T ;

. (3x*+12x

hm R

ool x+4

Bapuant 30.

: ( 14 6)
lim -—
a) =20 4x+8 x).

B)

b
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I x* —4x-252 i x? —8x
xir—rll4 5x2 +64x—84 Xlgf} x® =31x* +206x—176
0) ; 0) ;

Monayas 2.

Tema: «IIpousBogHast pyHKIIMH»

Bapuant Nel.
1. Haiiaute npou3BoaHYI0 (PyHKINU:
a) f(x)=2x3+7x2

0) f(x)=3sin x — cos x + tg x
B) f(x)=(3x*+1)(2x3-3)

1") f(x):3 C:)iSnXX‘l'l
n) f(x)=V3x? — 1

2. Pemnre nepasenctso f'(x)>0, ecimu f(x)=2x>+6x>

3. Hamummre ypaBHeHHME KacaTelnbHOW, MPOBEIEHHOW K Tpaduky (GyHKIUU
f(x)=x>+2x-1 B TOuKE X(=1.

4. Teno mBuxercs 10 3aKoHy X(t)=2t>-8t+7. Onpemenure MOMEHT BpEMEHH, KOT/Ia
CKOpOCTb T€Jla paBHA HYJIIO.

5. TIpsamas y = 5X — 3 mapaiienbHa KacaTelIbHOM K TpaduKy QYHKIUH y = X2 + 2X —
4. Halinute abcuuccy TOYKH KacaHMs.

Bapuant Ne2.
1. Haitnute nmpou3BoaHYI0 (PyHKINU:
a) f(x)=5x3-4x?

0) f(x)=2sin X + cos X - ctg x
B) f(x)=(2x3+1)(4x*-2)

i
n) f(x)=vV2x? + 1

2. Pemnre nepaBenctso f'(x)<0, ecmu f(x)=4x>6x>
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3. Hanuinure ypaBHEHHUE KacaTeIbHOM, NpoBeIeHHOU K rpaduky ¢pyHkuuu f(x)=x>-
3x+1 B TOUuKE X(=2.

4. Teno mBUKETCA 10 3aKOHY X(t)=3t>-12t+8. Onpenenure MOMEHT BpEMEHH, KOT/Ia
CKOPOCTb T€Jla paBHA HYJIIO.

5. lIpsmas y = — 4x — 11 sBisteTcs KacaTeNbHOU K rpaduky QyHKIMK y = x> + 7x* +
7x — 6. Haitnute aGcruccy TOYKHA KacaHUsI.

Moayas 3.

DOYHKIMU HECKOJIbKUX NePeMeHHbIX

3agaua 1. HaiiguTe yacTHbIEe MPOU3BO/IHbIE NIEPBOT0 MOPSAKA

X
z = Xxarctg— (sin x)y

Y 47
Pemenue
2
z = ex y __)2(: _ﬂ
y x .
0z
[TpuHUMAas y 3a MOCTOSTHHYIO P HAXOXKJICHUU Ox y npuHuMas X X 3a MOCTOSIHHYIO
oz
MPU HAXO0XKJICHUU oy , HAXOJINM:
0z 2y 2
—=2xy-e"’ ——+ Lf;
ox yoooXx
% — x2 x y + ﬂ J—
oy 2x\/_
z =x3\/;—xy +3y°.
0z

HpI/IHI/IMa}I Y 3a HOCTOAHHYIO ITPHU HAXO0XACHUHU Ox " IMpUHUMas X 3a IIOCTOSHHYTO

& 3y -y
ox

o @: —2xy+9y°

x3

0
IIpHA HAXO0XXJICHUU ay , HAXOJUM: Y 2\/;
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X
z =Xxarctg—

V.
M

0z

[IpuHKUMas y 32 TOCTOSIHHYIO MPU HAXOKJIECHUH OX MIPUHUMAS X 32 IOCTOSTHHYIO

154
MIPU HAXO0XKJICHUU o) , HAXOTUM:
A X 1 X Xy

— =arctg—+x-———— - —=arctg—+——;

Ox v 1+(x/y) ¥ y y +x

0z _ N 1 x| x°

v 1+(x/y) L) X

z =(sin x)y
oz

[IpuHUMas y 32 TOCTOSIHHYIO MPU HAXOXKJIECHUH OX y IpPUHUMAs X 32 IOCTOSIHHYO

0z

I[P HAXOXKICHUH ay , HAXO UM

% =y- (sinx)y_1 -COS X;
X

52 . y .

5 = (sm x) -1n(s1n x)

3anaua 2. Haiinure u nmocTpoiite 001acTh onpeaeieHuss PyHKIMU
z=4/2-x+y —ln(y+x2 —1)

Pemienue

- >
Bripaxkenue moj KOpHEM HE MOXET ObITh MEHBIIE HYJNsI, TO €CTb 2-x+y20 ,

> x— .
otkyga ¥ =% 2, DTOMYy HEpaBEHCTBY COOTBETCTBYET 00JIACTh Ha KOOPJIMHATHOMN

IIJIOCKOCTH, JCXKalllas BbIIIC HpHMOﬁ y=x- 2 , BKJII0O4as €€ caMy.

Bripaxenue mnoja 3HakoMm JorapudmMa A0DKHO ObITh OoJibllie HYJS, TO €CTb

2 2
y+x=1>0 , oTkyza ¥~ I=x7, DTOMYy HEpaBEHCTBY COOTBETCTBYET OOJacCTh Ha

—1_ 42
KOOPJMHATHOM MJIOCKOCTH, JIeXKalas Bbllle Hapadoisl =1-x , HE BKJIIOYas ee

camy.
OOnacTh ompejeieHus (QYHKIMH OINPEACISeTCS IEPeCeUYeHUEM yKa3aHHBIX
obnacteit. M300pa3um ee:
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O

N

¥ <

=
o

N\ N
Q&k\\
- et

3/ 1
N \

dy
Bamaua 3. Haifamre mnpomsBomuyro @X oOT (yHKUHMH, 3aIaHHON HESIBHO.

y-e‘x+ycos(yx)—1nx=0

Pemienue

F(x =0
dyukKs 3a/1aHa B BUC ( >V ) . HacTHbIe IPOU3BOIHbIC HYHKIIUH:

Fl=—y.e*—y’ sin(yx)—l;
x

F)=e™ +cos (yx)—xysin(yx)

dy__ix'

[To dopmymne dx £, HAXOJIUM:

I 1
by Ve +y sm(yx)+x

dx e+ cos (yx)—xysin (yx)

X
Z = arcsin —
3anaua 4. Haiigure nosanbiid nuddepenunan dz pynxkuuun Y
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Permienne

0z

[TpuHUMas Y 32 TOCTOSTHHYIO TIPH HAX0KICHUH OX y npuHEMast X X 3a TOCTOSHHYIO
154

I[P HaAXOXKJIACHNN ay , HAXOAUM 49aCTHBIC ITPOU3BOJHBIC (I)YHKI_[I/II/IZ

oz 1 r_ 1
ax (x/ y)2 y oy =x
=1 [ X
oy [ : s
1-(x/y) \/7 Haxomaum HOJIHBIN auddeperiman
(GyHKIMH:
Oz Oz 1

dz == dx+—dy =

X
dx — dy
Ox oy /yz_xz y/yz_xz

=In(x*+)" +x
3agaua 5. Jlokaxkute, 4T0 (PyHKIUA ( o ) YAOBJIETBOPSIET
0z 0z
Xx—+y—=2
ypaBuenuio X O
Pemrenue
0z
[IpuHMMAas y 3a MOCTOSTHHYIO IPH HAXOXKJICHUU Ox y npuHEMast X X 332 TOCTOSTHHYO
0z

IIPpHU HaAXOXKJIACHNHN ay , HAXOAUM 49aCTHBIC ITPOU3BOJHBIC (I)YHKI_[I/II/IZ

0z 1 2x+y
—=s ()=
ox X +y +xy X" +y +xy
1 2y+
g=#'(2y”)=#
oy x +y +xp X +y +xy

[ToncraBisem X B 3aJJaHHOE YPaBHEHHUE:

2x+y N 2y+x 2X% +xy N 2y +xy 2x +xp+2y° +xp 5
X+ +xy yx+y +xy X+ 4xy P4+ P4y 4y

DTO COOTBETCTBYET 3a/laHHOMY YPAaBHEHMIO, 3HAYUT (YHKUUS YIOBJIETBOPSET

34



ypasenuio. 3aaaua 6. Mecnenyiire dynkuuio 2 = 2% ~4Y =2V ya skerpemym

Permienne
Haxonum gacTHbIe MPON3BOIHBIC PYHKITUU:

%:Zy—4; %=2x—2
ox oy
&y,
ox
Heobxoanmoe ycioBue s3KCTpeMymMa: 6y
2y—-4=0;
2x-2=0
x=1y=2
M (1;2)

- KpUTHICCKas TOIKa

YacTtHbie IMPOU3BOAHBIC BTOPOTO IMOpAIKaA:

Btouke M A=AC-B>=0-0-2°=—-4
B Touke M(1;2) Her skctpemyma, Tk, A <0

3agaua 7. Haiigure HaubOoJblIee M HAMMeHbIIee 3HAYeHHEe QPYHKUIMH

z=x"+3y*—x+18y—-4 " .
Y Y B 3aMKHYTOiHl 00J1aCTH, OrpPAHHYEHHOH JHHHAMHA
x=0;x=1y=0;y=2

Pemienne

r 1. r_
YacTHbIEe IPOU3BOIHBIE (PDYHKIUH: u,=2x-l u,=6y+I8

HeobxomuMoe yciioBre 3KCTpeMyMa:
u. =2x-1=0, x=0,5,
%
u,=6y+18=0; y=-3

M(0,5; -3) - kpuTHUEcKasi TouKa, He MPUHAIUJICKUT 3aJaHHON 00JIacTH.
PaccmarpuBaem rpaHulisl 3aaHHOM 00J1aCTH.
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Ay

7/

w

) *]

r'x

[pu Y~ 0 Ha otpeske 0 <x¥<1 pynxrus npumer sux: 2= X' —x—4,

r_ =
Torma z =2x-1, Kputnueckas Touka * 0.5 3pauenus (GyHKIIMM Ha KOHIIaX

. . z(0)=-4; z(0,5)=-4,5; Z(l) =—4
OTPC3Ka U K KPUTHUYICCKOU TOUYKC: .

— 2
Mpu V= 2 Ha orpeske V<X <1 pynknus npumer Bum: Z =X —x+44

’ —
Torma z =2x-1, Kputnueckas Touka * = 0,5 3pauenus GyHKIMM Ha KOHIIAX

y  2(0)=44; 2(0,5)=43,5; z(1)=44
OTpe3Ka H K KpI/ITI/I‘-IeCKOI/I TOYKC: .

Mpu *=0 na orpeske O<ys<2

zZ'=6y+18

A2
(GyHKUUS IpUMeT Bua: £ T 3y"+18y—4

Kputnueckas Touka V= 3 he MIPUHAJIEKUT OTPE3KY

z(0)=4; 2(2) = 44.

Torma

0< y <2 . 3HAYCHUS q)YHKHI/II/I Ha KOHIIaX OTPC3Ka:

Ipu *=1 na orpeske O<y<2

Z'=6y+18

A2
(QyHKIMSA OpuMeT BUIL: © 3y +18y -4

Kputnueckas Touka =3 e NPUHAJICKUT OTPE3KY

20)=4; z(2)=44

Torna

<yp<
0<¥<2 3yavenus (GyHKIMU Ha KOHIIAX OTpe3Ka:
CpaBHUBaeM BCe HaJICHHbIC 3HAYCHUS K HAXOJIUM:

HanOObIIee 3HAYCHNE QYHKITHH: “max — 44 5 Toukax (0;2)u (1; 2);

HaMMeHbIIlee 3HAueHNe QYHKIUM: “min ~43 5 Touke (0,5; 0). 3angaua 8. Haiinure

YaCTHBIE MPOU3BOIHBIE BTOPOTO MOPSAIKA OT JAaHHBIX (PYHKIIHIA

z=¢% 8.2 z=x"y —xp’ +4x° -y

2
— Y
Pemenne < =¢€ HaXOI[I/IM YaCTHBIC ITPOU3BOIHBIC IICPBOTO ITOPAAKA:
aZ 2 xyz

Z 2
—=y eV ; —=2xy-e”

HaXOI[I/IM YAaCTHBIC IMPONU3BOAHBIC BTOPOT'O IMOPAAKA:
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—=4x"y -e 2;

622 822 2 2 2

= =2y-e¥ +y* e 2xy=2y-(1+xp*)-e”

oxoy  Oyox 4 4 ey ( 4 )

z=x"y' -’ +4x’ -y

HaXO,III/IM YAaCTHBIC ITPOU3BOIHBIC IICPBOTO ITOPAAKA:

%:ny“ — ¥ +12x%; %:4x2y3 —2xy—1
ox oy

HaXOI[I/IM YAaCTHBIC IMPONU3BOJAHBIC BTOPOT'O IMOPAAKA:

2
%—2y4+24x;

o

2
% =12x*y* - 2x;
o’z 0’z

= =8xp’ -2
Ox0y  OyoOx 4 4

z,=1+3i,z,=3-2i
3anava 8. JlaHbI KOMILIEKCHBIE YHCJIa ! > %2

Z
. z,+2z,,2,—2,, 2, Z,; o
Haimure -1 2> 217 %5 2175 5 OrgeThl IIpEeACTaBbTE B aJIre6pquec1<01/I
dbopwme.
Pemenue

z+2, =(1+30)+(3-2i) =14+3i+3-2i = 4+i;

z—z, =(1+3i)—(3-2i) = 1+3i -3+2i =2+5;

z,-z, =(143i)-(3-20)=3-2i+9i—6i° =3+T7i+6=9+7i;

7 _ 143 (1430)(3+2i) 342i+9i+6/° _3+11i-6 _3+11i _ 3 Ly

z, 3-2i (3-20)(3+2i)  9-47 9+4 13 13 13

3agaua 9. H300pa3ure MHOkeCcTBO D ToYeKk KOMILIEKCHOH IJIOCKOCTH,
Y/I0BJIETBOPSIIONIUX YCJIOBHIO

< <
I< Re(z * 1) <2 ITpeobpasyeM BeIpakeHHE:

z+1=(x+iy)+1=(x+1)+iy

Rez 03HA4YaCT BCIICCTBCHHYIO YdCTh KOMIIJICKCHOI'O YMCJIa Z.

Re(z+1):Re(x+1+iy):x+l ISRe(z—i-l)SZ

3HaAuuT, Tak Kkak , TO

I<x+1<2 , WIH O<x<Il, O6nacTh, COOTBETCTBYIOIIAsl OSTOM YCJIOBHIO,
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HAaXOJUTCS MEXKIY NPAMbIMUA X = 0yx=1,

\>

m_mrrsOOOOE,OOE
&\§\&\&\&\&\§\§\&\k\\<

L 2™

Tema: «HeonpeneaeHHbIH HHTErPaD)

1. Beruuciauth HeonpeaeIeHHbI HHTErpal:

a) I (4)c3 —6x’ —4x+1)dx

6)I (3\/x—2+\/;}lx B)I de

X

2xdx
F)I o ,Z[)j cos Sxdx

e) J‘ dx

3sin? x

3) J. e?" cos xdx

n) I (2x+3)*dx
38



K) j (9—2x3)4x2dx
2. Pemnts 3amauy:

YpaBHEHHE CKOPOCTH IBWXYIIEWCS TOYKM umeeT Bua V = 2t — 3. Hauitu
YpPaBHEHHUE IBUKECHUS TOUKH, €CJIM K MOMEHTY Hadajla OTCUeTa OHa IpoIuia yTh 6
M.

Monayas 4.

Tema: «OnpenesieHHbIA HHTETPAJI»

Boruucnauts onpeaenéHHbIil HHTETpal.

/T

wl|Aa

¢ d
IL fez" cos xdx cos °xsin 2xdx f X X4
191, 01+~2x+1 193, . 195. 6 . 197, 01+ x
3 xdx ! dx
! xdx B 2 dx
J‘—\/— JKJ“SHIZX ‘{\/8+2x X’ f 3
199. o1+~x 192, 4 . 194. "2 . 196, PX+X
% 0 _ X
f 1 ex -
98. 02cosx+3 200, m3lte
1. Boyucauth  miomans  QUrypel, OrpaHUYeHHOH  mapaGosoif Y =16~ Xy
NoJIyKyOndeckoil mapabosony =~ Vx|
2.BBIYUCINTG TJI01Ia1b (PUTYPHI, OTpaHUYEHHON Kapauouaou " =all+cosg),
3.Berunciuts IUIOIIATb burypsi, OTPAHUYEHHOU TPEXJIIECTIECTKOBOM

po3oit I =4 cos 3¢ (a> O)-
4 BpryuciauTh 00BEM Tenla, 00pa30BaHHOTO BpallleHHeM BOKpYTr ocu Ox Qurypsi,

o — 32 —
OrpaHUYeHHOH MUHUAME 2Y =X 2x+2y =3

Tema: InddepeHunaibHbie YpaBHEHU D)
Haiitu o01ee pemenne xy 2y'=x"2+y”"3

2. HaiiTu yacTtHOE PCHICHUC ITPH 3daJaHHBIX HAaYaJIbHBIX YCJIIOBUAX
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(2x+y)dy=ydx+4Inydy; y(0)=1

"n__

3. Haiitu oOuee pemenue y'=y'+x
4. Haittu obuiee pemenue y"+5y=72e”2x

5. Haiitu obuee pemenue y"-6y'+13y=34e"-3x sin2x

3.2. TecroBble 3a1aHuA
1. TecTsl 1151 NPOBEPKH YPOBHA 3HAHUM CTYACHTOB

OmHuM W3 BUAOB KOHTPOJS SABJISETCS TECTUPOBAHUE, ITO3BOJISIONIEE
OINEPATUBHO U JJOCTATOYHO OINPEIEIIUTh YPOBEHb 3HAHUN CTYJICHTA.

JanHnast pabota nocpsiieHa reme «lIpenen pynkuumn» u naercs B 8 BapuaHTax.
Kaxxiplii BapuaHT COAEPKUT 7 3aJaHUI C YEThIPbMsI BApUAHTAMU OTBETOB, OJUH U3
KOTOPBIX MTPABUIIbHBIMN.

Bribopounast cucremMa OTBETOB OO€CleYMBaeT BO3MOXKHOCTh 3KCIIpecc-
KOHTPOJIS, T.€. HEMEUIEHHOM IIPOBEPKU U OLIEHKHU BBIITOJIHEHHOTO 3aaHusl.

3aaHus COCTaBJIEHbI TAKUM 00pa30M, YTO B HUX OTPa’KEHBI Y3JIOBbIE, UACHHO
Ba)KHbIE MOMEHTHI JIAaHHON T€MBbI, Ha KOTOPbIE CIEAYET 00OpaTUTh BHUMAHUE B TIEPBYIO
odepeib.

OCHOBHOE Ha3HAYCHHE TECTOBBIX 3aJaHUM — IOMOYb IMPENOJABATEIIO B
MPOBEICHUN CUCTEMATUYECKOTO U ONIEPATUBHOIO KOHTPOJIS TEKYIIEH YCIEBAEMOCTH
CTYJEHTOB.

Moayas 1.

Bapuant 1
1)Bbruucnure
lirré(x2 — 5x + 3)
X—

otsetsi: A) —3; B) = B) ~4; 1) 8
2) Beruucnure:
o 3x—2
}Cl_r)r% 5x2 + 4
oTBeThl: A) —3; b) %; B) %; I') npyroii oTBeT
3)ano:

2
lim x,, = 3 lim y, = —0,3
n—-oo

n—-oo
Beruucnure:
- 3x,-—5
lim ———
X=0 Xpn " Vn
otBeThl: A)—15;b) 15;B) 1,5; ") - 1,5
4) Beruucnure:
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_ 1

rlll—rgslo n+2

otBeThl: A) 0; b) 2; B) 00; F)%

5) Beiuncnure:
 5+n-—3n?

Tlll—l;ll;lo 4 —n+ 2n?

otsetsi: A) 0; B) —2; B) 1,5; ) o0

6) Beruucnure:
 x2-5x+6

A e T

OTBETHI: A) §5 b) %; B)0;T')

7) Beruucnure:

lim (x — v/ x?% — 4x)

X—00
oTBeThl: A) 00; B)2; B) 0; ) —%
Bapuanr 2

1)Beraucnure
1im4(5 — 3x — x?)
x——
otBeThl: A) 1; b)—23;B)—-19;1") 3
2) Beruucnure:
Coxt—x+1
lim ————
x»2 Xx—3
otBeThl: A) 1; 5)—-3;B)—1;1)0
3)/lano:
lim x, = —0,2; lim y,, = 0,5
n—oo n—oo
Breruncnure:
lim T n
x—0 5x2 — 2
5 1 5 1

OTBETHI: A) p b) — P B) — p I) P
4) Beruucnure:

I 2x + 3
xl—>r<ralo 1 —-5x , ,
oTtBeThl: A) 0; b) > B)- > I')
5) Beiuucnure:

 3n%2-5n+1
oo 203 + 3n2 ;
oTtBeThl: A) 0; b) g; B) ;; I — 3
6) Briuncnure:

- x2—-8x+15
lim

x->5 x%2—25
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OTBETHI: A) %; b)l; B) — %5 [')
7) Beruncnure:

lim (vx? —x —x)

X— 00

OTBETHI: A) — %; b); B)1;1)0
Bapmuanr 3

1)Beraucnure

lim(x3 — 3x + 4)

x—1 )

otBeTh: A) 2; b) — 10; B) —%; I >

2) Boluucnure:

_ 3
}cl—rg 2x — 6
OTBETHI: A) %; b) o; B) S; I') npyroit oTBET
3)ano:
lim £(x) = 2; lim @(x) = 3

Broruucnure:
N (CRSC)
x-o [f(x) — p(x)]3

oTBeThl: A)—18; B) 6; B) —6; ")
4) Beruucnure:
2
I
xow xZ + 3% )
otBeThl: A) 0; b) > B) oo; I') npyroii oTBeT

5) Beruucnure:
- 3x%2-5x+4
lim

x—0w x2 4+ 2x + 3
OTBETHI: A) %; b)0;B)3;1') o
6) Briuncnure:
. 2x*+x-—15
xll»rfl3 3x2+7x—6
oTBeThl: A) 1; B) %; B) %; I g
7) Beruncnure:
;i_)rglo(\/xz + 5x — x)
oTBeThl: A) —1; B) g; B) ;1) 5
Bapuanr 4

1)
lim (5 + 2x + x?)
xX—>-3

otBeThl: A) 20; b) 8; B) —10; I') 10
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2) Beruucnure:
x3—x

}cl—rg 4x — 4
oTBeThL: A) 3; b) %; B) oo; I') npyroii oTBeT
3)
lim f(x) =4;limep((x) =2
xX—a xX—a
Brruucnure:
M ECOREC
x—>a2f(x) —3¢p(x)
oTBeThL: A) 2; b) 12; B) é; N4
4) Beruucnure:
_ 4x? — 5x
;1_)12) x3—3x?+1
otBeThl: A) 0; b) 4; B) — g; I') o
5) Beruucnure:
 5x%?4x+1
808 %
otsetst: A) 16%; B) 2 B) =5 T) 0
6) Beruucnure:

I x—3
xl—r>r3{x2—8x+15

oTBeTh: A) 1; b) — %; B)0;T') o0
7) Beruucnure:

I i
im|———x
xoo\x2+x+1

oTBeThl: A) —1; B) 00; B) 0; I') 1

Bapuanrt S

1)

lirr%(Zx2 —3x+4)

x—

otBeThl: A) 0; b) 6; B) 18; 1)) 9
2) Beruucnure:

o VXt

xl_IH\/_ —1

otsetsi: A) %; B) 1: B) 3:T) -1
3)

lim f(x) =1;lime((x) =3
xX—a xX—a
Brruncnure:
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lim P*(xX)—f?(x)
x-a2f(x) — @(x)
oTBeTHL: A) —2; B) g; B)0;T) -8

4) Beruucnure:

3 X

lim (1 + —)
x—00 b
otBeThl: A) 3; B) e3; B) o0; I') npyroii oTBeT
5) Briuucnure:

~ 5x?
)ll_)r(r)lo x? -1
oTBeTHI: A) 5; b) %; B)-1;I')-5
6) Beruucnure:

~ 3x%2—17x+10
%25 3x% — 162 + 5
oTBeThl: A) 1; B) g; B)2;T) %
7) Beruncnure:

o Vx+2-3
lim —
x-7 x*—49
OTBETHI: A) %; b) 0; B) 8—2; I') npyroii oTBeT

Bapuanr 6

1) Brruuciaure
lims(x —2x%+1)

x——

oTBeThl: A) 4; b) —54; B) —24;T') 26
2) Boluucnure:
lim (3x%2 —2x + 1)

x--1

oTBeThI: A) 6; b) —4; B) 2; I') npyroii oTBer
3) JlaHo:
lim f(x) = 2;lime(x) = -1
xX—a xX—a
Breruucnure:
- p()—f(x)
lim

x>a3p(x) + f(x)
oTBeTh: A) —8; b) 9; B) 0; F)%
4) Beruucnure:
_ 1—x*
311_)r<r)10 1—x?—6x*
OTBETHI: A) %; b) — %; B)1;T) -1

5) Briuucnure:

3
lim(1 + 4z)5z
x—-0
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5 12

otBeThl: A) e12; b) es; B) 1; I') npyroii orBet
6) Briuncnure:

o x3+3x2—x-3

lim
x—1 x—1
oTBeThl: A) 8; 5) 0; B) 00; ') 6
7) Beruncnure:

y x—5
*52 Vi1
oTBeThl: A) —4; b5)0; B) 5;T") o©
Bapuant 7

1)
)lci_r)%[(Zx —4Hx—1)(x+ 2)]
otBeThl: A)4; 5)0; B) 8; ') -6
2) Beruucnure:

lim(3x3 + x? — 8x + 10)

x-1

otBeThl: A) 10; b) 6; B) — %; IS5
3)

limf(x) = —1;limep(x) =4
x-b x-b
Brruncnure:

P00 + 9% (%)

lim

x=b f(x) = 2¢(x)

oreethl: A) 1; b) — %; B) %; I — 13_3
4) Beruucnure:

I 20x% —6x + 8

e 34 1
otBeThl: A) —5; b) Y B)-2;T)— >

5) Briuucnure:

5
lim(1 + 2x)2x
x—0

1
oteeThl: A) —el?; B) e1o; B) 19; ') npyroii oteeT
6) Beruucnure:

. x?—7x+10
%25 x2 — 9x + 20 1
oTBeThl: A) 1; B) g; B)2;T) 3
7) Beruucnure:

_ 2z

lim
x>0\/4 +7z—-\V4—z
OTBETHI: A) %; b)2;B)4;1) —%
Bapuant 8
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1)
}Ci_r)r%[(Zx +6)(3x — 1)(5x + 3)]

oTBeThl: A) —18; b) 128; B) 30; ') -22
2) Boluucnure:
lirr’;(x2 —6x+1)
X—
otBeThl: A) 0; b) 11; B) —8; ') 23
3)
1

lim f(x) = =;limp(x) =2
x-a 2 x-a
Brruucnure:

6 f(x)—=2-9(x)

lim >
xoa f2(x) - @(x)
oTBeTh: A) —2; b) 2; B) é; I') npyroii oTBeT

4) Beruuciure:
233+ x+1
all—galo 3x3+x%2+1
oteeTh: A) 1; B) 2; B) g; ) g
5) Beruucnure:
. 5x3—x?+42x
;1_)12) x3—8x%2+1
otBeThl: A) 5; B) %; B) — gé I)2
6) Beruucnure:
. x*+2x—15
}Cl_r)r% x?2 -9
otBetsl: A) 1; B) 2; B) g; I) _%

7) Beruncnure:
2

2X\3x
lim (1 + —)
x—0 3

2 il 4 2
OTBETHI: A) 3 b) e9; B) o INes

OTBETHI:

Beruucnure

JlaHo:

1
[
1
[\
1
W
1
N
1
9,
1
(@)

1
~J

1
o0

o171 | o1 |2 |51 | o | o

o1 |2 [ 5> [ o1 2> |

N NN | B (W[ |—

SEECIEIEIESE:
Sl PSESEPSEALE
soliiepiis=ivsiiasiiivolivplivy)
> | 51| (o1 | 1 | o

vollvviivelivaiivaiis N vollvv

~plivelie-Sianib-givelivaljos)
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Moayas 2.

Bompoc Nel

[IpousBoaHas faHHOM (QYHKIIUU ITO

A) 3HadyeHue qanHou GyHKIMU npu x=0

B) HOoBas pyHKIMSA, CBS3aHHAS ¢ TAHHOU

C) MakcuMaJIbHOE 3HAYEHUE TAHHOU (PYyHKIINH
Bompoc Ne2

Haitaute npousBonyto pyHKINH y=x-i-2x2

A) x+4

B)_ J+x

C) 1+4x

Bompoc Ne3

Haitaute npousBoanyto GpyHKINM y=—4x3+8x—12
A) -12x*+8

B) 4x?+8

C) -12x%-8

Bompoc Ne4

Kaxkast u3 popmyn siBisieTcst HeBepHOM ?

A) -
Bompoc Ne5

Yemy paBHa MpOU3BOAHAS CYMMBI BYX (DYyHKIUIA?
A) IlpounsBeaeHno MPOr3BOIHBIX
B) Cymme npou3BoIHBIX

C) Pa3znocTtu npon3BOAHBIX
Bompoc Ne6

Haﬁgxygg IPOU3BOJIHYIO byHKIIUN
AL
B) |

C) HEeT mpaBWIBLHOI'O OTBETA
Bonpoc Ne7/

Haitaure npousBoauyto GpyHKIMH
A) 4x3+9x%-4
_o—=4x

B —

C)
Bompoc Ne8
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CocTraBbTe ypaBHEHHE KacaTelbHOU K Tpaduky QyHKIIUN y=§ B TOYKE =~

A) y=2-x

B) y=-x+2

C) y=4-2x

Bompoc Ne9

Kakoil 3Hak mMeeT mpou3BojHAs (PYHKIMK Ha 3aJaHHOM OTpE3Ke, eCciIu cama
dbyHKUMS Bo3pacTaer?

B)
o=
Bompoc Nel0

Touku 3kcTpemyma GyHKIIUU- ITO...

A) TouKd MUHUMYMa (DYHKITUH

B) Toukn wmakcumyma QyHKIHH

C) ToukH, B KOTOPBIX TPOU3BOAHAS (PYHKIIMU HE CYIIECTBYET WIJIM paBHA HYIIIO
JAudpepenunanbl NepBoro U BbICIIMX NOPAAKOB

1 BapuaHT

46. Haiitu nud depeniinanbl mepBoro mopsijika: v=«-2",

A) dy =3ix -2 & B) dy = fx - 2)'dx C) dy =3ix - Z)dx D)

E) dy =36 - ) ‘dx

47. Haittu audepeHimansl BTOPOro mopsjaka: v=e".

A) Ay = e et B) d'y =9~ de” C) d'y =3 dx" D) Ay = 3" dt”

E) Ay = e dw’

48. Haiitu nuddepeHimansl TPEThEeTo MOpsSaKa: v=x -2« +x-1,

A) B’ —dx+1)k B) i — 4k C) el D) — G E) i4 - B

JAudpepenunanbl nepBoro U BbICHIMX NOPAAKOB

2 BapuaHT

46. Haiitu nud depeniimansl mepBoro mopsijika: v=i« -i-,
A) dy =g’ —1)*dx B) dy =8 —1dx C) dy =xie’ -1) e D) dy =g’ -1 de

E) dy =8k 1) dx

47. Haittu auddepeHImansl BTOPOTro Mmopsaka: v=¢",
A) dv=4"a B) C) D)

Monayas 3.

IlepBooOpa3Hasi 1 UHTErpPaJI
Bapuanr 1
Al. BriGepure nepsoobpasuyro mis pyakiuun  f(x) =4x—1,

) F(x)=16x"-x 2) F(x)=2x> 3) F(x)=2x"—x+1 4) F(x)=16x"
A2. Kakasg u3 naHHbIX (YHKIUNA HE SBISIETCS MEPBOOOpa3HON s (PyHKIHUH
f(x)=sin2x?
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1)F(x):—%cos2x 2)F(x):2—%cos2x 3)F(x)=-2cos2x 4)

F(x) :4—%cos2x

A3. Haiigure oOummii BiI nepBooOpasHbIX i GyHkuun  f(x) =-5.

1) -5x+C 2) —5x 3) -5+C 4) 5x+C
Bapuanr 2
Al. Bribepure nepsoobpasnyro aus pyakuuu  f(x) =2—x.

1) F(x)=2x-2x 2) F(x)=-0,5x"+2x+1 3) F(x)=2-x" 4)
F(x)=-0,5x"
A2. Kakasg u3 naHHbiX (QYHKIUNA HE SBISIETCS NEPBOOOpa3HON i (PyHKIHUH
f(x)=cos3x?

1)F(x)= 2+%sin3x 2) F(x) :%sin3x 3)F(x)= 2—%sin3x 4)F(x)= 4+%sin3x

A3. Haiigure oOummii BiI nepBooOpasHbX i GyHkuun  f(x) =-5.

1) -5x+C 2) —5x 3) 5+C 4) 5x+C

Mopyasb 4

A4. Belunucnure UHTErpal JCOS xdx 1) = 2)0 31 4)
0

2
1

6 2 1

AS. Beruncnure MHTETpal JX dx 1) = 2)0 3) = 4)
-1

1
[ 24dx

A6. Beruuciure nHTErpa J 2 1)9 2) =7 3)8 4)
1

7

A7. Haiigute muomans QUrypbl, OrPAHUYEHHON JUHUSIMU
y=sinx, y=0,x=0,x=7r.

"
5
1)« 2)0 3) 1 4) 2 o
AS8. Haiinute miomaas Gurypsl, n300pa’keHHOU Ha pUcyHKe 1. It
2 4 5 T 3
—_ — 1 — . 2

1) 3 2) 3 3) 4) 3 Puc

1
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A9. Haiinure miomaas GuUrypsl, n300pakeHHONW Ha pUCYHKE 2.

7
Dy 2 3) 4

N | o
SR IEN

3

Puc. 2
A10. Hatinure mmomaas GUrypsl, H300pakeHHON Ha PUCYHKE 3.

1 26 2 2 3)8 4 2
)5 )5 ) )5
Puc. 3
Bapuanr 2
p
: /4
A4. Berauciaute uHTETpa Jsm xdx | 1) 5 2)0
0
3) 1 4) 2
0
5 1 5
AS. Beruuciaure uHTErpa jx dx . 1 s 2) 6
-1
-1
A6.B j16dx 1 u 2 b
. Beruncnure uaterpan | ) 1 ) 4
17
4
AT. Haitgure TIOIIAb burypsi, OTPAHUYEHHOU
V4
y=cosx, y=0,x=0, x=5.
1)« 2)0 3) 1 4) 2
AS8. Haiinute miomaas Gurypsl, n300pa’keHHOU Ha pUCyHKe 1.
5 7 7
- 3 = = :
1) 3 2) 3) > 4) 3 Puc

1

A9. Haiinure muiomaas GUrypsl, n300pakeHHONU Ha pUCYHKE 2.

)3 )2
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A10. Haiinure mmomans GUrypsl, H300pakeHHON Ha pUCYHKE 3.

25 26 29 g
D3 2) 3 3) 5 4)
Puc. 3
OTBeTHI:
Bapuantr |Al |A2 |A3 |A4 |AS |A6 |A7 | A8
1 3 3 1 2 1 4 4 2
2 2 3 3 4 1 2 3 4 4 2

«uppepennuanbubie ypapuenus» (AY)

YACTD 1(teopusi)
1. BcTaBuTh NpoIynieHHOE CI0BO
AunddepenunanbibiM__ypaBHenuem (1Y) HA3bIBACTCA  YpPABHEHHE,
CBA3BIBAIOLIEE MEXKY COOOM HE3aBUCUMYIO IEPEMEHHYIO X, UCKOMYIO (DYHKIIMH Y U
e€ ... wim guddepeHIuans.
a) UHTerpan  O) MPOU3BOJIHBIE B) 3HAUYCHUS (DYHKIUU
2. Y nepBoro nopsiaika Ha3bIBa€TCsl ypaBHEHUE BUAA
a) F(x,y,y) =0 6)F(x,y,y") =0 B)ax+b=0
3. VpasHenue Buga y + py + qy = 0 HaseBaercs
a) nuHelHoe ypaBHeHnue 0) 1Y ¢ pa3nenstonumMu nepeMeHHbIMU
B) JIY BTOpOro nopsiaka ¢ moCTOSTHHBIMUA KO3 duiimeHraMu

4. XapakTepuctuueckoe ypaBHeHue 1Y umeer Bu
a) a’x+c=0 6) *+pl+q=0 B) 2 +pl+qg=c(x)
5.  Pemenue Buna: y = C;e** + Cyxe** umeer 1Y, ecin

A FA, O)A +4, BA =4,

YACTD 2 (npakTuka)

1. Pemuth ypaBHEeHHE y' = 6X

OTBET:

2. Pemrennem IY: y" — 3y + 2y = 0 sBusercs

A)y=Ce*+C,e?* 6)y=Cie’* +(C,e?* B)y= Cie3*+(C,e?

3. Pemennem 1Y: y' — 2y’ + 2y = 0 sBusercs

a)y = C;e *sin x+Cye*cos x (a=pf=1)
0)y= Cie*+C,e?*

8)y = CeM* + Cet2”

4.  PemmTs ypaBHeHHE 5y — 7y + 2y =0

OTBET

3. Pemuts ypaBHEHHE
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a) y' = 3x*+5
6)9y —6y + y=0
( moyIHOE penIeHue)

Teopema (BcTaBUTH (POPMYJIbI)
1. IIycth XapakTepucTHueckoe ypaBHeHHe A2 +pA+q=0 uMeeT
NEUCTBUTENbHBIE KOpHU A u A,, mpuuem A; # A,. Torma oOumiee peiieHue
ypaBHEHUS y' +py +qy=0

UMeEeT BH]I...
2. Ecmm xapaktepucThdeckoe ypaBHennme A2+ pAd+q =0 nmveer omuH
KOpPeHb A (KpaTHOCTH 2, T.€. Aj= A2), TO 00IIlee pelieHre YpaBHEHUS
y" +py' + qy = 0 umeer BuI. ..
3. Ecnu xapakrepucTuyeckoe ypaBHenne A2+ pA+q=0 He umeer
NEeUCTBUTEIBHBIX KOPHEH, TO 00IIIee pellieHNEe ypaBHEHUS
y" '+ py + qy = 0 umeer Buy. ..

3.3. Tembl NHCbMEHHBIX PadoT
[TuceMenHble pabOTHI HE IPEAYCMOTPEHBHI.
3.4. Temaruka pedeparon

Pedepatsl He perycMOTpEHBI.

3.5. IlpumMepHbIe TEMBI 3CCe

Occe He TPeTyCMOTPEHBI.

3.6. Bonpocsl no y4eOHOi AucCHUIIHHE (MOIYJII0) VIS TEKyIel aTTeCTAluu
00yJarImmxcs

Monayas 1.

YueOHas Tema: BBCJICHHMC B aHAJIN3. MHOXCCTBO HGﬁCTBHTCHBHBIX YHCCJI.
AOcCoI0THAasT BEJIWMYMHA YHCIIA. OPpaHH‘{CHHBIe MHOXXCCTBaA. BHGMGHTapHI)IC

byHKIUY.
1. Pemuts cnemyroiiiee HEPABEHCTBO: 1)|5x + 3| <12

) [-3; 0,18 2) (-3; £)s 3) (205 0,18); 4)[-15; 9]
2. BbISICHUTH OI'PaHUYCHHOCTL CJIICAYIOIICIO MHOXCCTBA H HAUTH TOYHBIC
IpaHHUILL: A = {E eQo<p< q};

q

1) inf{A} =-1, sup{A} =1; 2) inf{A} =0, sup{A} = 1;
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3) inf{A} =-1, sup{A} =0;

4) inf{A} =0, sup{A} =0,5.

3. Haiitu obnacthb omnpesencHus cieayromniei GyHKIum:

y =log, (x* —4x +3);

1) (o31) U (3;+0); 2) (25 3); 3) [3; te0); 4) [25 3].

4. Haittu 3nauenus f(2), £(0), £(0,5), f(-3), f(a) n noctpouts rpadpuk GyHKIUU:
x> +2 npu x < -1,

f(x)=42 npu —1<x <1,
-x =2 npu x> 1.

5. UccnenoBaTh Ha 4ETHOCTH CIEIYIONTYIO (QYHKIIHIO:

f(x)=xVx>+1;

1) HedetHasi; 2) yeTHasi; 3) HM YETHAs, HU HEUETHAS;

6. lokazatb uTo st GyHKIUU f(x) = Ll cylecTByeT oOpaTHast (yHKIIHS.
X+

Bomnpocsi | 1 2 3 4 5 6

OTBETHI 2 2 1 - 1 -

7. lloctpouTts rpaduk auHeHON QyHKIIMU y = ax + b, eciu:
Da=-1,b=0; 2)a=0,b=+2; 3)a=0,b=-2;
8. [ToctpouTts rpaduku ApOOHO-THUHEHHBIX (PYHKIIHIA:

Dy =—; 2y =—+1.
2x X

9. [TocTpouthb rpaguku KBAAPATUYHBIX (QYHKITHI:
Dy =-x%2)y=—x"+1; 3)y=x>-3; 4)y = (x+2)’
10. IToctpouts rpaduku cneayronux GyHKIUN: 1)y = +/x — 1 +1;

, npu x <0,

cos
2)yy=I1g(3—-x); 3)y=signcosx; 4)y=./signtgx; 5)y= | i
2, npu >0;

Yueonas tema: «lIpenen pynkuuu. HenpepbIBHOCTh U TOUKU pa3pbiBa GyHKIIUN.
1. Ucnonb3ys onpeneneHus npeaena, 10Ka3aTh, 4To:
. 2n+1 2 )
Dlim <22 = — 22 2)lim(3 - 2x) = -3.
n-x§_3p 3 x—3
2. BrUuciauTh Clieayronme mpeaebl:
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D lim@Wn® +1=+n? +n);

3 1
2)lim - ;
)X—>2(x2 +1 x° +xj

. arcsinx
3)lim ;

x—0 X

V3x-2-1
x—1 ’

4)lim

x—1

1 13 3 1
1)-—;2)1;3) —;4) =;5) —.
)2 ) )30 )2 )JZ
3.Ilpu kakoM 3HAYEHUU d UMEET MECTO PABEHCTBO:
5 q2
1imax 53x +10=l?
xon o 3y 4 x+2 2

3 1 3
1)3;2) =:3) —;4)-=.
) 2 ) 2 2 ) 2 2 ) 2
4. CymuiecTByeT Jii npeaest PyHKIUu:
S(x)= {

BTOYKax x = 1 ux =27
5. UccnenoBate cienyromue GyHKIIMA Ha HEPEPHIBHOCTh, YCTAHOBUTH PO TOUYEK
pa3pbiBa M MOCTPOUTH UX TPaPUKH:

x—1npu —-2<x<1,
2—x npu 1<x<3

(x=2)* npu x < 2, X
Df(x)=<2npu2<x<3, 2)f(x)=e"*.
lg(x —2) npu x > 3;

Monayas 2.

Yueonas rema: «lIpousBonnas, nuddepenunany.

1. Haiimute mnpou3BoaHylo GYHKIMKW y=8-X’, TIOJB3YsICh HEMOCPEICTBEHHO
onpeeIeHUEM TPOU3BOTHOM.

2. HaitauTe npou3BOHbIE CAEAYIOMMNX (PYHKIIHI:

1) y=1-2x7;
3
2 _ .
) sz—l,
1
3 =2x-—=+5;
) y=2x- o
4) y=x’ (2x-1);
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5) y=arctgﬁ :
X
0) y=sin’x;

1) 6x°-2x; 2) -6x° 3) ; 5) 3sin’x cos X; 6)—— a

2’ ) J_ 3xJ_ x? +a’

Hamumuire ypaBHEHHE KacaTeIbHOM K KpUBO# y=Xx* B Touke A (2;4). OTBeT: y=4X-
4.

3. 3aKOH JBMKEHHUS TOYKU IO TPSIMOW OMHCHIBAeTCs ypaBHeHHEM s=t’-3t’
+3t+5, rae s-myTh (B MeTpax), t-Bpems (B cekyHaax). B kakue MOMEHTHI BpeMeHH t
CKOPOCTh V TOUKHM paBHa HyIt0. OTBeT: V=0 T1pu t = Ic.

Bonpocsl 1 2 3
OTBEThI - 2;3:4;1;6;5 2

— |~

x+1

5. Haitagure nuddepentman pynkiuu y=In T
Y

ldy— d ,2.dy=i2;3.dy— 1erd ;4. dy = x=1 dx
-x’ I+x 1-

x+11—

6.Haiiute ¢ momompio auddepernuana mpubmkeHHoe 3Hadenne /1,1 .
1.0,345;2.1,033;3.0,123; 4. 0,2.

7.Haniagnte HpOI/ISBO,IIHy}O BBICIITUX TIOPSIIKOB JJIS CSAYIOIICH (QYHKITUU:
y=xInx, y'=

14—;2.——;;3.0;4.mx+1
x x

8.Mcnonp3ys nmpaBuiio JlonuTans, HAMAUTE CIAEAYIOIIMNE MTPEIEIIbL:

. 1=
1) lim Cfsx ;
X

1
2) lim (x2+1)~.
Bribepute npaBuiIbHBIN OTBET:
1.1\2;2.0;3.4;4. 1

9.HccnenyiiTe Ha SKCTPEMYM CIEAYIONYIO (QYHKITUIO Yy = 2X - X *.

10. 1. max npu x=1 2. min npu x=-1; 3. HeT 3kcTpeMyMa; 4. max npu x=1, min npu
x=-1.

11.HaiimuTe Hanbosblliee W HaWMEHbINIEEe 3HAUCHUE (QYHKIMHA Y = X *-8x*+3 Ha
otpeske [-2; 2]. [-13 u 3.]

Moayas 3.
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Yueonas tema: Ilonstue GyHKIUMU HECKONBKHX NepeMeHHBbIX. [Ipon3BoaHbIe U
nuddepentnranbl GyHKIUN ABYX MEPEMEHHBIX.

1.Haiitu o6nacts onpenenenus QyHKIU: z = La(x* — y), z = xz%,z =\x-2y.

o o X
2.HaiiTi ¥ IOCTPOUTH TMHUHU YPOBHS QYHKIUN: z =x" +y°, z ==,
y

3.JloKa3aTh HEMPEPHIBHOCTH GYHKIUK z = x° +)° B JH000# TouKe mockoctd XOV.

3 3

X+ . 3—qxy+9

4 .BerauciuTh Opesensl:  lim— Y -, lim 4 .
20 x° 4 y x—0 xy

y—0 y—0

1.Haiitu yacTHBIE TPOU3BOAHBIC
o . X
1) mepBoro nopsiaka GyHKIMA: z = arcsin—, z =4/x” + y7;
Y

2) BTOpOro Hopsaka QYHKIHH z = x° +2xy+xy” —y*, z = s
2.Haiitu momusie quddepennuansl GyHKIUN z = x* +cosxy, z = Lu(x* + 7).
3.Haiiti moasblit quddepeniman GyHKIMA u = x° cosxyz.

o’'u 0*u 0'u B

4. JIoKaKUTE , 9TO QYHKIHS © = +/x° + y* +2z° yIOBIETBOPSET o + % + PR
X iz

1.

b

191
1.Vcnionb3ys nousarue nuddepenimana, npuOINKEHHO BBIYUCITUTD arctg Lol -11.

2. Hamucath ypaBHEHHSI KacaTeJIbHOW IUIOCKOCTH M HOpPMalld K Iapabosouay
z=4x" +6y” B Touke (1,1,10).

3. K mnosepxHoctn x’+2y°+3z° =11 TpOBEIEHH KacaTelbHBIE ILIOCKOCTH,
napajiyiebHbIE IIOCKOCTH x + y + z = 1. Hailgure ypaBHeHus.

4 IToBepxHocTH x° +y’ +z° =3, z=xy mpoxoaar yepe3 Touky (1,1,1). Onpenenuts
YTOJI MEKy HUMHU.

1. Haiiti rpaauedT QYyHKIUU u = x" + y° —xz°.

2 .BBIYHCIIUTD TPOM3BOIHYIO (QYHKIMH u =x" + y° +xz° 10 HAIPaBJIEHHIO BEKTOPa
a=i+3j—k.

3.Haiiti mpou3BoaHyt0 GpyHKIMH u = x+ y° —3xz B Touke (1,4,1) Mo HanpaBJIeHUIO,
HIYIIEMY OT 9TOM TOYKH K Ha4yaly KOODIHHAT.

4 Haiitn HamnpaBlieHHE HAaHCKOPEMIEro Bo3pacTanus GYHKIMH u =xy’z+ yz° —3z B
touke (3,2,1)

5.HaiiTi TouKH dKcTpeMyMa PYHKIMK z = x° + ) +9xy .

6.Haiitn HanGoubllice W HaWMEHbIIEEe 3HAUYEHHsS (QYHKIMH z=2x"—2y° B Kpyre
x*+y* <9,

YueOnas tema: «HeonpeneneHHblit uHTErpam».

1. Haiitu mepBooOpa3Hble sl CAEAYIOMUX (QYHKIUNI:
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1

I+ x
3) f(x)=Te " +4c0s2x;4) f(x)=sin7x+ cos x
2. HaiiTu HGOHpC,IIeJICHHLIC I/IHTeraJIBI

1) f(x)=5x> +sin2x;2) f(x)=x" - —;

er

1)J3x 4 I 3x+7 5x —7 1+ x2

3. 3ameHoH HCpCMCHHOI/I HaWUTU HCOIIPCACIICHHBIC I/IHTCFpaJILI

1)1«/3+4sinxcosxdx; 2) I1/1+2tgx
cos”
3) I«/2—7lnx@; 4) J\/4+5x xdx.
X

4. IHTErprpOBaHUEM IO YACTSIM HAWTH HEOIPEICIICHHBIE NUHTETPAJIbI
1 \/_ 2 ) 2 2x 7. 2 .
) j xIn” xdx; 2) jx e “dx;3) jx In xdx ; 4) Jxarctgxdx.

5. Haittu I/IHTCPpaJIBI OT pauHOHaJILHLIX q)yHKuI/Iﬁ

1'[2—3x+2;2j.2 ;3.[2

4)J-x3+2 I( A s fx+C )dx;
x> =1 x—1 x“+x+1

—T7x+6 9x+14

2x+5 A B C
S)Ix+1( )dx—j(x+1+(x+1)2+x_lex

6. Hailitu HHTCI'pAJIbI C HOMOH_IBIO IIOACTAaHOBOK:

ﬁdxﬂ) [¥x(7+3x) dx;

1 . 2x°
Vet e

7. HaliTu uHTErpasbl, UCTOIb3Ys MOJICTAHOBKHU 3Hnepa.

3 J-3x—\/x2—x+ldx.2)J-x —\V3-2x— x?
1+x\/x2—x+1 , xV3—2x—x2 +5

8. Haiitu uHTErpanbl OT TPUTOHOMETPUYECKUX BBIPAKECHUH.

D [V +xtdx; )|

1) J.coss xdx ; 2) J51nx; 3) Icosx smx; 4) J.ctgxdx.
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Monayas 4.

YueOnas rema: «Onpenenenusiii unrerpai. Juddepenuuanbabie ypaBHEHUS.

YueOHast Tema: «OnpeaesieHHbIIN HHTErPaJD)
1 Haiitu onpeneneHHble UHTETPAIIBI:

0 2 1

D JQVx -1k 2) ffi-slv: 3) [Rx -V
-1 0 -1
V3 -3

4) I d 5) _[(5+x)2dx.

2 ;

3l x —4
2. 3aMeHOl IIepEMEHHOM HAalTH ONpeIeIecHHbIE HHTETPAIBL:
T
5 3d e .
X sin(ln x)dx
Ism xcos®> xdx: 2) j ; 3) I(—),
0 0 x + 1 1 X

1
I 1+x dx ; 5) Itgxdx.
0

3. Bpruncauts HHTerpaJILI
12

1) Icosstm xdx ; 2) I(x +3)s1n xdx;
-12 =5

3 1
3) I(xg + l)sin xdx; 4) Ixs sin'® xdx.
-3 -1
4. Haiitu cpennee 3Hauenue GyHKIIUH

1)  f(x) = cos x Ha UHTEpBaJe [0;%} 3)f(x)= x% Ha untepsaie [0;1];

2)  f(x) = sin 2x Ha UHTEpBaJE [O; %} Hf(x)=1+ x> na untepsaie [0;1].

YueOnas tema: [IpunoxxeHust nHTerpana.

1. Havitu pnmuHy nyru KpuBbIX
)y =x¥2 41, xe[0;4]; 2)y=x3/2 +3, xe[0;4];
2 2
3)y=x3,0£x£1; 4)_+y2 1
a” b

2. Haiitu nomaau ¢puryp, orpaHU4eHHbBIX JIUHUSIMH :

1
l)y:2x2+1,y:O,x=—l,x:l; D) y=—,y=x,x=2;

X
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3)y=sin§,y=0,x=—7r,x=27r; 4)y:x4—2x2+5,y=1,x=0,x=1;
5) y=2Jx,6-y=0,x=0.

6) [lmomaar cekTopa, OrpaHUYEHHOTO KPUBOU B MOJIIPHOU (hopMe.

r=3p or p=0u@=27x

3. Haitftu oObeMbl Ted, OTpaHUYECHHBIX  IMOBEPXHOCTHIO, MOJYYCHHBIX IPHU
BpaleHuu BOKpyr ocu Ox ITUHUH

1) y:%sinx,yzO (xel0;7)) ; 2)y=—%sinx,y=0 (xe[0;7]);

3) y=2sinx,y=0 (xe[0;z]); 4 y=x3(0£x£1).

4. HaliTh HECOOCTBEHHBIC UHTETPAJIBI:

Do "’“2,2>I

01+x

Yueonas tema: JluddepeHumanpHbie ypaBHeHUs mepBoro mopsaka (AY-1),
nuddepennnanbabie ypaBHEHHS BTOporo nopsiaka ([Y-2).

1.Pemmuts a.y.-1: (y—Ddx—(1-x)dy=0; (x—y)dy=(x+y)dx; xp'-3y-x"=0.

2 .Pemuts 3amauy Komm: y'=y®, y(-1)=1. [locTpouTh HHTErpabHBIE KPHBHIC H
BBIJICTIUTh CPEIU HUX Ty, KOTOpas sBJseTcs peueHuemM 3anauu Koiu.

3.Haiiti 9acTHOE pemenue 1.y. x°y' +y’ =0, yIOBIECTBOPSIONIEE YCIOBHIO y(—1) =1
. [lpuaymaiite ycioBue, Mpu KOTPOM PEIICHHS HE CYIIECCTBYET.

4 Haititn ¢yHKIMIO A0X0naa Y =Y(¢), €ClIM U3BECTHO, YTO BEJIMYMHA MOTPEOICHUS
C(t) 3amaercs ¢ynkumet C=¢, a KOIP(PUIHUEHT KAMUTAIOEMKOCTH MPUPOCTa
goxona b=0,5Y()=3.

.1

l.Pemuts p.y.: y" =sinx, y"=-—.
X

2.Mcnionb3yss MOJCTaHOBKY y'=p(x) ,Hautu pemenue 3agaun Komwm
y'=2y', y0)=1 y'(0)=1.
3.BeIOpaB COOTBETCTBYIOIIYIO MOJCTAHOBKY, CBEIUTE A.Y.-2 K JI.y.-1 B peImTe ux:

”n ’ " 6 !
I+x7)y" =20'=0 y'=—, yW3)=2 y(~3)=3.
y
4. HaiiTn UHTErpasibHyIO0 KPUBYIO 1.y. y" = x+1, poxoasiyto yepe3 Touky (1,1) u
1

o o 1
KaCaromyrocCda B 9TOU TOUYKC IIPAMOU Yy = Ex +E .

1.Pemnts ypaBHEeHUA: y"—4y'+4y =0, y"-5y+6y=0, y"+25y=0.

2.Pemmnts 3agauy Komm: y"+3y'=0, y(0)=1, »'(0)=2.

3.Haiitu unTerpasibHyI0 KPUBYIO ypaBHEHUs " —y =0, Kacatouryrocs B Touke (0,0)
npsAMON y =x.
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4 HaliTu Takyl KpUBYIO, Mpoxojdilyro depe3 Touky M(0,3), 4ToObl yrioBoii
K03 PUIIMEHT KacaTelbHON B JIFOOOM €e TOYKE PaBHSIICA OpJMHATE 3TOM TOYKH,
YMEHBIIICHHOU Ha 2 €TUHUIIBI.

1.MeTtonom HEOIPEAEICHHBIX k03¢ puIeHTOB pelunTh YpaBHEHHE
Y' =5y +6y=24x" +16x-15.

2.Pemuts 3agauy Komu: y"+16y =24sin4x, y(0)=1, y'(0)=7

3.Pemuthb ypaBHEHHE " +5) +6y = +e ",

4.JIBa OOVMHAKOBBIX Ipy3a ITOABELICHBI K KOHLY MNpy:XUHBbI. Halitm ypaBHeHHe
JNBW)KCHUS OIHOTO W3 TPY30B, €CIM JAPYIOM COpPBETCA. YBEIMYECHHUE JJIMHBI
NPYKUHBI IO IEUCTBUEM OJHOTO Irpy3a B COCTOSIHUU MOKOSI pPaBHO a, YCKOPEHUE
CcBOOOJHOTO TajieHus paBHO g. CuuTaTh, YTO IPy3 COpBAJICI B MOMEHT BPEMEHU

t=0.

3.7. Bonpocsl no y4yeOHoil aucuuniaude (1-2 Moayam) il MPOMEKYTOYHOM
arrecTanuu 00y4aouuxcs (3a4er)

Paznen 1. BBegenue B MaTeMaTHYeCKUl aHAJIU3

. Kakue uncna 06pa3yroT MHOKECTBO I€HUCTBUTEIbHBIX YUCEN?

. UTo Ha3bIBAaE€TCA HHTEPBAIIOM?

. Uto Ha3bIBaeTcs aOCOMOTHOM BETMYMHON Unciia?

. UTO Takoe 4nCIIOBas OCIIEI0BATENBHOCTh ?

. Uto Ha3bIBaeTcs GyHKIMEH OTHOM HE3aBUCUMOMN TTEPEMEHHOM?

. Uto Ha3bIBaeTcsa 00J1aCThIO ONpeeieHus] PyHKIUN?

. Kakue criocoOs1 3aganust GpyHKIMM 3HaeTE?

. HazoBuTe ocHOBHBIE CBOMCTBA (DYyHKIIUU.

. Kakas ¢ynkius Ha3piBaeTcs Bo3pacTaronieil (yobiBaroieit)?

Pasnean 2. [Ipeaesibl 1 HeNPepPbIBHOCTD

1 Yto Ha3bIBaETCA YUCIOBOM MOCIEAOBATENBLHOCTHIO?

2 Onpenenenue npeaesia YuCI0BOM MOCIEeI0BATEILHOCTH

3 IlonsiTue npeaena GyHKINU B TOUKE

4 CBsi3b OECKOHEUHO MaJbIX BEJIMYMH C mpeaesiaMu GyHKIUH

5 CBs13b MeX 1y O€CKOHEUHO MAJILIMUA U 0€CKOHEYHO OOIBIIMMU BEIMUUHAMU

6 IlepBblil «3aMedaTeNbHbINY NMpee

7 Uto Ha3biBaeTcs GyHKIIMEH OHOM HE3aBUCUMOMN MTEPEMEHHOM?

8 Uto Ha3bIBaeTCa 00J1aCThIO ONpeiesieHust PyHKIUu?

9 Kakue criocoObI 3a1anust GyHKIIMH 3HAETE?

10 HazoBuTe OCHOBHBIE CBOMCTBA (DYHKIIUU.

11 CpoiicTBa npenenoB pyHKITHHA?

12 Kakast (hyHKIMSI Ha3bIBa€TCSI HEMPEPHIBHOM?

13 HazoBute cBOICTBA HENPEPHIBHBIX (DYHKIUH.

14 Yo Takoe 6eckoHEeUHO OO0JIbIIasi, 06CKOHEYHO MaJjiasl BeJIMYuHa?

15 CdhopmynupoBaTh E€pBbIi, BTOPOI 3aMeUaTeNIbHbIC MPEETIbI.

16 Uto Ha3bIBaeTCs TOUKOM pa3phiBa NEPBOro (BTOPOro) poja pyHkuuu?
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Pasznen 3. {uddepenunanbHoe HCHUCIeHHEe (PYHKIMU OTHOM NMepeMeHHOi
1. aTh onpejenenne Npou3BOIHON PYHKIUY.

2. YUTo Ha3bIBAETCS KacaTENbHON NPSIMOM K TMHUM B JAHHOM TOUKE?

3. BeiBectu opMyIIbl AJ1 TPOU3BOAHBIX BCEX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITUH.
4. Yo HazpiBaeTcs quddepenimanom GyHKIun?

5. HazoBure cBoiicTBa nuddepeHnnanion GyHKIIUH.

6. Kak 6epyTcst mpou3BOAHBIE BBICIINX MOPSIAKOB?

7. Chopmynupyiite Teopemy @epma, Komu, Jlarpanxka.

8. Chopmynupyiite npasuio Jlonurans.

9. Kak onpenenanTs TOUKH 3KCTpeMyMa (QyHKIMH?

10. Kak onpenenuTh MHTEpBaJI BO3pacTaHUs U YObIBaHUS (YHKIIUY;

11. Kakas (pyHKIMS Ha3bIBA€TCSA MOHOTOHHOM?

12. Yto Takoe TouKka meperundoa’?

13. JlaliTe onpeiesieHre BBIMYKJIOH, BOTHYTON (PyHKIIUN?

14. Yto takoe acumnroTra? HazoBuTe BUIBI aCUMITOT.

15. Hamummmre dhopmyny mist HaxoxaeHus auddepeniuana GyHKIuu
yfx [0 [,

16. CroiicTBa nuddepennnana

17. Hanuture GpopMyiry TpuOIMKEHHOTO BRIYUCIEHUS (DYHKIIMH C TIOMOIIBIO
nuddepennuana.

18. KakoB reomerpuueckuit cMmbich auddepenimana GyHKIum?

Pasnen 4. HeonpeaesieHHbII HHTErpaJl

1. JlaitiTe onpeneneHue mepBooOpa3HoOM.

2. YTo Takoe HEOIpEIeIICHHbIA NHTErPaI?

3. 'eoMeTpUYECKUI CMBICT HEONMPEAEIECHHOTO NHTETPAJIA.

4. CBoMCTBa HEONIPEACIECHHOTO UHTETpala.

5. Kak npoBepUTh pe3yJIbTatT Mpouecca HHTErpUpOBAHUS ?

6. HazoBuTE OCHOBHBIE METO/IBI UHTETPUPOBAHUSA?

7. HazoBuTe criocoObl MHTErPUPOBAHUS PAIIMOHATBHBIX IPOOEH.

8. HazoBute crocoObl MHTErpUPOBAHUS TPUTOHOMETPUUYECKHUX (DYHKIIHA.
9. HazoBuTe crmocoObl MHTErpUPOBAHUS UPPALIMOHATIBHBIX APOOEH.

Bonpocel nmo y4eOHo# aucummuinHe (3-4 Moayam) VIS NMPOMEKYTOYHOM
arrecTanuu 00y4auuxcs (3K3aMeH)

1. ITonsiTHE ONpEIEIEHHOTO UHTETPAJIA, TEOMETPUUECKUN U SKOHOMUYECKUAN CMBICI
onpeaeneHHoro uHterpana. CBoWcTBa ONpENeNeHHOro uHTerpana. Popmyna
Herorona JleitOnuria.
2. MeTo1bl BEIYUCIIEHUS ONPEAEIEHHOTO HHTErpajia: NOJACTAHOBKOM U 110 YaCTSIM.
3. BrblunciieHde TUIOHIAAM TUIOCKOM (UTYyphl € TIOMOIIBIO  OMNPENEICHHOTO
WHTErpana.
4. HecoOcTBeHHbIE UHTETpajbl 1-r0 poja, reoMeTpuueckass HHTepIpeTalus.
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5. HecoOcTBeHHbIE UHTETpaNIBI 2-TO POJIa, FEOMETPUYECKasi HMHTEPIIpETaLIUSL.

6. [lonsiTue GyHKIMH IBYX MIEPEMEHHBIX, €¢ TEOMETPUUECKHUI CMBICI.

7. YacTHble U MOJHOE MpuUpanieHne GyHKIUA HECKOJIBKUX epeMeHHbIX. DYHKITUU
HECKOJIBKUX NTEPEMEHHBIX B SKOHOMUYECKON TEOPHHU.

8. HacTHbIe NPOU3BOAHBIE IEPBOTO MOPAIKA.

9. YactHble TpOU3BOAHbBIE U AU(DepeHITnaTbl BHICIINX MOPSIAKOB.

10. JuddepennupoBanue cioxubix (yHkiui. JuddepeHnupoBanue HEIBHBIX
byHKIU.

11. Ionueiit auddepeniman GyHKIIMU HECKOJIBKUX EPEMEHHBIX.

12. DkcTpemMyM (pyHKIIMU ABYX NEPEMEHHBIX.

13. Haubonbiee 1 HauMeHblee 3HaueHue (PyHKIMU B 3aMKHYTOM 00JacTH.

14. MeToa HaMMEHBIINX KBAIPATOB.

15. YcnoBHbll 3kcTpeMyM. MeTon MHO)HTENEH Jlarpanxa.

16. [luddepenimanbasie ypaBHeHUs: 1-ro mopsiika: OCHOBHbIE MOHSTHUS, (HOPMBI
MPEACTABICHUS]; TIOHATHE OOIIEr0 M YacTHOTO pEIIeHHWM, UX TeoMeTpuyecKas
uHTeprperauus; 3anada Komm, reopema Komn.

17.  Onpenenenue auddepeHMaIbHOTO  YpaBHEHUS C  Pa3fessiiolnuMu
NIEPEMEHHBIMH, METOJI €70 UHTETPUPOBAHUSI.

18. [Monsitue ogHOpoAHOTO AUPHEPEHITMATBHOTO YpaBHEHUs |-ro opsaKa, METO
€ro UHTETPUPOBAHUS.

19. Ionsitue nunHeitHoro AuddepeHIaIbHOro ypaBHeHus 1-ro nopsaka. Metoabl
UHTETPUPOBAHUSI.

20. Omnpenenenne nuddepeHInaTbHOTO YpaBHEHUS N-ro Mopsaka: oOlllee u
yacTHOe pelnieHue; 3anada Komm, e¢ reoMeTpuyueckas WHTEpPIpeTanus s
YPaBHEHUN 2-r0 OPSAIKA.

21. [duddepeHunanbHble ypaBHEHHUS BBICIIUX MOPSIAKOB, JIOMYCKAIOLIUE
MOHWKEHHUE MOPSAIKA, METOIbI UX UHTETPUPOBAHUSI.

22. Onpenenenuie JMHEHHOTO OJHOPOIHOTO JU(PepeHInaTbHOTO YpaBHEHUS 2-TO
nopsiJika C TOCTOSHHBIMU Kod(p¢uuuentamu. Bupg ero obmero pemieHus B
3aBUCHUMOCTH OT BHJA

3.7.1. O6pa3zen 3K3aMeHAITMOHHOTO OMJIeTA

Oopa3oBarejibHAsI ABTOHOMHAsI HEKOMMep4YecKasi OpraHu3anus BbICHIero 00pa3oBaHUs
«JlarecTaHCKUH T'YMaHUTAPHBINA HHCTUTYT»
Kadenpa 3xoHOMUKM U MHPOPMAITMOHHBIX TEXHOJIOTH

Hanpasnenue noarorosku 38.03.01 DxonomMuka
[Tpoduib — «byxrantepckuii yuer, aHaIu3 U ayIuT»

YTBEPXJAIO

3aB. xadenpoit DulT
A.C.AckepoB

« » 2021 T.

IK3aMeHALNOHHBIN 0nieT Nel
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10 IUCHUIUIMHE «MaTeMaTHnYecKuil aHaIn3

1. [Tonsitne pynakmuu. CriocoObI 3a1aHus HYHKITHA.

2. WuTerpan ¢ nepeMeHHbIM BepXHUM npeaenoM. @opmyna Hetorona-Jleitouuna.

3. Pemmts 3agauy Komu: " +16y =24sin4x, y(0)=1, »'(0)=7

CocraBuTeJIb aoueHT AckepoB A.C.

3.8. Bomnpocs! 11 caMOCTOSATENIbHOI0 H3yYeHHs

Cemectp 2. (Mmoayanu 1-2)
1. MHoxecTBa ACHCTBUTENIBHBIX YUCET U UX CBOMCTBA. AOCOIOTHAS BEJIUYMHA
(Monynn0
JNEUCTBUTENBHOTO uKcia. OTpe3Ku, HHTEPBAJIbL.
2.  Ywucnoas nmociaeaoBaTeIbHOCTh (MOHOTOHHOCTh, OTPAHUYEHHOCTD ).
3. Ilpegen 4YHWCIOBOW TMOCIENOBATEIBHOCTU. TeopemMa O €IMHCTBEHHOCTH
npenena.
4. CaoiicTBa CXOASIIUXCS TOCIEAOBATENbHOCTEH. ApU(pMETHUECKHE ONepaluu
HaJl IpeAeIaMu NIOCJIEe10BaTENbHOCTH.
5. beckoHeuHO-Manasi MocjaeA0BaTEIbHOCTh (CBOMCTBA).
6. Ilonsarue ¢pynkmuu. CriocoOsl 3a1aHust GyHKIIHA.
7. Cpo#ictBa  (QyHKIUH  (MOHOTOHHOCTb,  OTPAaHUYEHHOCTb,  UYETHOCTD,
NEPUOANYHOCTD).
8. Dnementapubie QyHkuuu. CreneHHas GyHKUIMS, JIpOOHO-palMOHAIbHAS
byHkIus (MX CBOMCTBA U rpaduKu).
9. Dnementapusie pyHkiuu. [lokazatenbHas u gorapudmudeckas GyHKIUU (UX
CBOMCTBa U TpadUKN).
10. Tpuronomerpuueckue QpyHKIHNH (CBOMCTBA U rpaduKn).
11. OOpatHble TpuroHoMeTpuueckue GyHKIUU (CBOMCTBA U TPAPUKH).
12. Omnpenenenne okpectHocTH. [Ipenen pynkuun no Komw, no ['eitne.
13. CgoiicTBa npenenoB (PyHKITUH.
14. BbeckoHeuHO Maibie U OeckoHeuHO Oombine pyHkiuu. CBoWCTBA.
15. OaHOCTOPOHHUE MPEACIBI.
16. IlepBblii 3aMeuaTenbHBIN TIpeea (BHIBO (POPMYIIB).
17. Bropoii 3ameuatenbHbI TIpeaes (Ipumep).
18. HenpepbIlBHOCTh GYHKIIMU B TOUKE U HA OTPE3KE.
19. HenpepbsIBHOCTD clioxHOM GyHKIMU. HenpepslBHOCTS 00paTHON (PYHKIIUH.
20. PazpriBbl. Knaccudukaius pa3pbiBoB.
21. CaoiicTBa (QyHKIMI HEMPEPHIBHBIX HA OTPE3KE.
22. HenpepblBHOCTH  3JEMEHTApHBIX  (QYHKIMN  (JUHEWHAas, CTeneHHas,
nokaszarelibHast U JiorapudmMuueckas QyHKIIHNH).
23. 3agaun, NpUBOIAIIME K MOHSATHIO MPOU3BOIHON. 3a/1a4l O CKOPOCTH.
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24.3amaum 0 KacaTeIbHOM.
25. Onpexenenue NPoOU3BOIHON QPYHKIUY.
26. MexaHM4eCKUH U T€OMETPUYECKUN CMBICI IPOU3BOIHOM.
27. YpaBHEHHUE HOpMAJIH.
28. HenpepoiBHOCTH nuddepeHupyeMon GyHKIUH (IIpUMeD).
29. [Ipou3BoaHbIE ITIEMEHTAPHBIX PYHKIIUH.
30. Tabnuua npousBoanbIX. [IpaBuiia muddepeHunpoBanusi.
31. ITpousBoaHas CIOKHOU PYHKIUU.
32. IIpousBoanHast 00OpaTHON PYHKIIUH.
33. [TapameTpuuecku 3aaHHas PyHKIUS U €€ TPOU3BOHAS.
34. Muddepenunan GyHKIUN.
35. Teopema ®depma (6€3 10Ka3aTETBCTB).
36.Teopema Pomns (0e3 qoka3aTenbCTB).
37.Teopema Jlarpanxa (0e3 10Ka3aTeIbCTB).
38.Teopema Jlonurans.
39.IlocrosaHas GyHKIMA. Y CIOBUSI TOCTOSTHHOW (QyHKITUH.
40.Y ciioBusit MOHOTOHHOCTH (DYHKITHH.
41.9kcTpeMyMbl (PYHKITHA.
42.JlocTaToyHbIE€ YCIOBHS SKCTpEeMyMa (DYHKIUH.
43.HauOonblliee 1 HaMMEHbIIIee 3HAUCHUS (PYHKITUH.
44 .BpIyKJIOCTh ¥ TOYKHU ITEperuoa.
45.AcuMnToThl (TOPU30HTANIbHBIC, BEPTUKAIbHBIE, HAKIIOHHBIE).
46.00m1as cxema ucciieq0BaHus (PYHKIIMH.

Cemectp 3. (Moxynu 3-4)
. [lepBooOpa3Has GyHKIMS U HEONPEIECTCHHBIN UHTETPaJL.
. CBOliCTBa HEONIPEAEICHHOTO UHTErpaa.
. Tabnuiia UHTETPAJIOB.
. MeTo 3aMeHbl IEPEMEHHON U MHTETPUPOBAHUE 110 YACTSIM.
. IHTErprpoBaHye pallMOHAIbHBIX BBIPAKEHUM.
. UaTerpupoBanne OMHOMHUATBHBIX U} depeHIIHAIIOB.
. [lToncranoBku Duepa.
. UHTerpupoBanue BIpaXKeHUH, COIEpKAIUX TPUTOHOMETpUUECKUEe (DYHKIUU.
9. OnpeneneHHbIN UHTETPAlL.
10.  CpoiicTBa onpeAEIEHHOr0 HHTErpaa.
11. Teopema 0 cpeaHeM 3HAYCHUU.
12.  HWurerpan ¢ mnepemMeHHbIM BepxHUM mnpenenoM. Popmyna Herotona-
JleliOHuma.
13.  HHTEerpupyeMocTh HEMPEPHIBHBIX U HEKOTOPHIX Pa3pbIBHBIX (PYHKITUI.
14. Cpennee 3HaueHUEe (PYHKITUH.
15.  OueHka onpeneseHHOro HHTErpana. 3aMeHa NEPEMEHHON U UHTErPUPOBAHUE
10 YaCTSAM B OINPEAEICHHOM UHTETpae.
16. IIpunoxeHuss MUHTETPaNIbHOTO UcUUCIeHus. [nuna nyru.
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17. Ilnomaau miockux Quryp.

18. OOBeM Tena BpalieHus.
19. CratucTuyeckuii MOMEHT U HEHTP TAKECTH.

20.

Huddepennmansupie ypaBHeHus nepporo nopsaka (JY-1). Obiee pemenue

3anaun Komm (HavaneHble yenoBus). Y-1 ¢ pacnpenenstonmmucs nepeMeHHbIMU.

21.

JIuneinrie

muddepeHiranbHbIe

ypaBHEHMUS,

muddepennnanax, OAHOPOIHbIE YPABHEHHUS.

22.

MOHWKEHUE MOPSJIKA.
23. Jlunedinble JIY-2 ¢ mocTossHHBIMU Ko3(dduiueHTamu, oOliee pelieHue,
3agada Komm, metoasl HaxoxaeHus oomero pemtenus OJIJY-2.

24.

25. IIpumepsl
HYKOHOMHUYECKUX JTUCIMUILINHAX.

MPUJIOKECHUIN

AY-2 B

ypaBHEHUS

ITOJIHBIX

Huddepenumansubie ypaBHeHus: BToporo nopsaka (JAY-2), nomyckarouiue

Heonnopoausie HIIJIY - 2 u MeToabl HAX0KAECHHUS YaCTHBIX PELICHUI.
TEXHUKO-TEXHOJIOTUYECKUX U

26.Ilonsitue obnactu. DyHKIMS HECKOJbKMX TMEPEeMEHHBIX, €€ TMpeaen u
HEMPEPBIBHOCTb.
27.HacTHbIE TPOU3BOHEIE.
28.luddhepeHumpyeMocTsb
muddepeHnnanbl BICIIUX MOPSIKOB.
29.luddhepennrpoBanue CI0KHOU PYHKIIUH.
30.HesBHble pyHKIIMU, UX CylIeCTBOBaHUE U AU depeHITupOBaHUE.
31.9kcTpeMyM QPyHKIIMM HECKOJIBKUX MEPEMEHHBIX.
32. IIpou3BoaHas Mo HAPABICHUIO.
33. I'papueHT GyHKIIMU HECKOJIbKUX IEPEMEHHBIX.
34 Ilpunoxenus QyHKIIUH HECKOJIBKUX MEPEMEHHBIX B 9KOHOMUKE.

U moJHbd auddepeHua.

3.9. 3amanud A9 cCaMOCTOSATEILHOI0 BHINOJTHEHHUS

[IpousBogubie U

Tabnuia 6
Ne Pasnen nporpammbl Koa- | 3ananus a4 | JIurepary | @opmbl
n/n BO CaMOCTOSITEJILHOTO pa OTYETHOCTH
4Yaco | BbINOJHEHHS H
B arTecTaumuu
1. Moayas 1
1.1. BBenenue B ananus 24 | [4]c.24-25[14]c.156-157 | [4]c.25- K/pNel[4]c.c
26[14]c.15 | .25-26
1-
157,[1],[1
3]
1.2. [Ipenen 20 | [4]c.32-36[14]c.164-172 | [4]c.26- K/pNe2[4]c..c
HEIPEPBHIBHOCTD [4]c.41-42[14]c.175-176 | 43[14]c.15 | .36~
7-176, 37,x/pNe3.c.
[1],[13] 42-43
2 Monyasb 2
2.1. [IpouzBoaHas 20 | [4]c.48-55[14]c.183- [4]c.43- K/pNed.
muddepennman 185,c.187-188 55[14]c.17 | [4]c.c.55-57
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7-191,
[1],[13]

2.2. [Tpunoxenue 20 | [4]c.63-66[14]c.194- [4]c.57- K/pNo5.
MIPOU3BOTHOM u 195,¢.201-202,¢c.218- 66[14]c.19 | [4]c.c.66-69
muddepennmana 226. 1-216,

[1],[13]

3 Monyab 3

3.1 OYHKIIUA HECKOJIBKUX [4]c.72-73,c.78-80,c.87- | [4]c.69- K/pNe6.
TepeMEHHBIX 20 91[14]c.333-337 91[14]c.31 | [4]c.c.91-93

3-332,
[11,[13]

3.2. Heonpenenennniit [5]c.17-20[14]c.251-253 | [5]c.3- K/pNe7.

HUHTETrpal 20 20[14]c.23 | [5]c.c.60
3-251,
[11,[13]

4 Moay.as 4

4.1. OnpeneneHHbIi [5]c.32-38[14].278-284 | [5]c.21- K/pNe8[5]c.6
WHTETpa 20 38[14]c.25 | 0-63

4-278,
[1],[13]
4.2. HuddepeHnnansHbie 20 | [5]c.47-50,c.57- [5]c.50- K/pNe9[5]c.6
ypaBHEHUS 59[14]¢.307-312 59[14]c.28 | 3-64
5-306,
[11,[13]
4. METOJANYECKUE MATEPHAJIBI, OINMPEJAEJIAIOIIUE

MPOLIEAYPbl OLIEHUBAHUSA 3HAHUH, YMEHHI, HABBLIKOB U
(MJIHM) OIIBITA JAEATEJBHOCTH, XAPAKTEPU3YIOIIUX ODOTAIIbI
®OPMUPOBAHUS KOMIETEHIIUA.

Kaxoe mnpakTH4ecKkoe 3aHATHE COCTOMT M3 TpeX IOCIENI0BATEIbHO
CMEHAIOIIMX JpYyr Apyra OJIOKOB: PEIIEHHs] TECTOBBIX 3aJaHHUU, OOCYKIEHUS
BBIHECEHHBIX B IIJIaH BOIPOCOB, pPa0OTHI C HCTOPHUUECKUM JTOKYMEHTOM B Irpynnax.
TecToBble 3a7aHUsl MPEACTABISIIOT COOOW IMEpeYeHb W3 HECKOJBKHUX BOIPOCOB,
KOKJ0€ M3 3aJaHui IpeanosaraeT BbIOOp OJHOTO M3 MPEAJIaraéMbIX BAPUAHTOB
OTBETAa. 3a KaXKI0€ MPABUIBHO BBINOJHEHHOE COOTBETCTBYIOIIECE 3aJaHUE
HAYMCIISIETCS] COOTBETCTBYIOLIMI EPBUYHBIN Oall.

VY CcTHBIE BBICTYIUIEHUS CTYJ€HTOB OLIECHUBAIOTCA 110 ABYM HAIPABICHUSM.

ITepBoe 3axmrouaer B cebe CTENEHb MOJHOTHI COAEPKAHUSA U MPEIoaraet
IIPOBEPKY HAJNYMsI B OTBETE OCHOBHBIX (DAKTOB, SIBJICHUI U MIPOLECCOB, IPUUUHHO-
CJIEICTBEHHBIX CBS3€ MEXy HUMMU.

Bropoe npeanosiaracT OLEHUBAaHUE CTEIIEHU CaMOCTOSATEIBbHOCTH BJIAJICHHUS
MaTeprajIoM, B TOM YUCIJIE OPUTHHAIBHOCTH U apTyMEHTHPOBAHHOCTU COOCTBEHHBIX
CYXIEHHM, BO3MOXXHOCTb H3JIaraThb TE3UChl W WIIOCTPATUBHYIO 0a3y cC
MUHUMAJIbHOM ONOPOW Ha 3apaHee MOJATOTOBJIEHHBIE BBINMMCKU WM BOBCE 0€3 Hee
(COOTBETCTBYIOIIUI OaT).
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PaGora B rpynmax mnojpa3yMeBaeT KOJUIEKTUBHOE B3aMMOJCHCTBUE B
dbopmare ManpiX TpyMN, HalEIeHHOE Ha (QOPMYIHUPOBKY NPEITIOKEHUNA T10
pa3pelIeHUI0 TIOCTABICHHOW HCTOPUYECKON MpoOieMbl, MOUCK MHGOPMAIMHU B
MCTOYHUKE J1JIs1 BBIPAOOTKH aHATMTUYECKUX CYKICHUM.

B sk3aMeHaloHHBIN OUJIET BKIIOYEHO TP BOMPOCa. DK3aMeH MPOBOAUTCS B
YCTHOM WM MUChbMEHHOH (opme. Ha moAroToBKy u oTBET CTyAEHTY OoTBOAUTCS 20
MUHYT.

JIns mosiydeHus yAOBJIETBOPUTEIBHON OIIEHKM HEOOXOAMMO OTpa3uTh B
oTBeTe He MeHee 50% uHdopMalK Mo KaxA0My U3 MPEAJIOKEHHBIX BOITPOCOB.
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IIpunoxenne 2
AHHOTAIUA
padoueil mporpamMmbl JucUMIIMHBI «b1.0.03.03 MaTteMaTu4eCKHAd aHAJIN3»

1.Ileab OCBOCHUS IMCHUILIMHBI — O3HAKOMHUTH CTYJEHTOB C OCHOBAaMH
MaTEeMaTUYEeCKOro anmnapara, He0OX0AUMOTo JUIsl pEHIEHUS] KaK TEOPETHYECKHX, TaK
U TPAKTHYECKUX 3a]a4, TEOPETUYECKOr0 M MPUKIATHOTO XapakTepa; IPUBUTH
CTYJEHTaM YMEHHE M HaBBIKM K CaMOCTOATEIbHOMY W3yYEHUIO YyueOHOU
JUTEPATYPHI 110 MATEMATHYECKOMY AHAJIU3y; Pa3BUTh JOTMYECKOE MBIIUICHUE U
HOBBICUTh OOILIMI YpOBEHb MaTEMaTHUECKOH KyJIbTYpbl; BbIpaOOTAaTh HAaBBIKU
MaTEMaTHYECKOIr0 MCCIICOBaHMsI MPUKIAAHBIX 3a/1ady U yMEHUue copMyInpoBaTh
3a/1a4y 110 CIELMAIIBHOCTU HA MaTEMAaTUYECKOM SI3BIKE.

OcHOBHBbIC  3ala4yd  JMCUHUIUVIMHBI:  TOATOTOBHTH  CTyAE€HTa K
MaTEMaTUYECKOMY MOJIETUPOBAHMIO 33]1a4 B IPO(HECCHOHATBHOM 1€ATEIbHOCTH.

2.MecTto qucuunanHbl «MaTtemaTnuecknid anaaus» B crpykrype OIIOII

VyeOHas mucuumianH «MaTeMaTHU4ecKH aHajiu3» OTHOCUTCI K 0a30BOil
YaCTH MAaTEMaTUYECKOTO U €CTECTBEHHOHAYYHOI'O ITUKJIA.
[lepedyenb nocienyrONMX Y4YE€OHBIX MOUCLUMIUIMH, Ui KOTOPBIX HEO0OXOJMMBI
3HAHMSI, YMEHUS U HaBBbIKH, (OpMUpYEMbIE JaHHOW YUEeOHOW JUCIUIIIIMHOM:
TEOpHsI BEPOATHOCTEH M MaTeMaTH4YecKas CTaTUCTHKA; dKOHOMETPHKA; METOJBI
ONTUMAJIbHBIX PELICHUI; MAaTeMaTH4E€CKHE METOAbl M MOJEIH B 3KOHOMUKE;
WICCJIEIOBAHKE OIlEpaluil, TEOPUS UTP U T.J.

3.11lianupyemble pe3yabTaThl 00y4eHUs

dopmMupyembie Kox u HauMeHoOBaHUe MHANMKATOPA AJocTHKeHUs YK
KOMIIeTeHIUH

OIIK-4. Crnocoben | OIIK-4.1. CiocoOeH mpuHUMAaTh yIpaBIeHYECKHE PELICHNS B
UCIOJIb30BaTh MH(OPMALIKIO, | POLIecce MPOABUKEHHS U MTPOJaXH MPOAYKTOB B obsactu UT;
Meroasl u  mporpammubie | OIIK-4.2. 3HaeT OCHOBHBIE METO/IbI MPUHSATHUSA
cpenctBa ee cbopa, 00pabOT- | OpraHU3AIMOHHO- YITPABIEHYECKUX PEIICHUIA;

KU1 u aHanu3a s | OIIK-4.3. CrocobeH NpHHSATH YHpaBICHUYECKHE DPELICHUS B
WH(pOpMaAITMOHHO-aHAJIUTH- nporiecce padoThl ¢ HHHOPMAITHOHHBIMH CHCTEMaMH.

YECKOM MOIIEPIKKU IPUHATHS

YIPaBICHUYECKUX PEIICHUN;

4. TpynoeMKOCTb TUCHUILJINHBI

@®opmbl  (Buabl yueOHOM padoThl U UX TPYA0EMKOCTh
Oﬁy‘leHI/IH Bceero |Jlexknun |IIpaktudeckne |[Ipomexyrounniii |CamocrosTenas|®opma
3aHATUA KOHTPOJb HasdA paﬁoTa arrecraluu
Ounasn 288 48 72 168
3 cemectp | 144 24 36 84 3a4er
4 cemectp | 144 24 36 84 9K3aMEeH
3aounas | 288 14 20 13 241
3 cemectp | 144 6 8 4 126 3a4er
4 cemectp | 144 8 12 9 115 9K3aMeH
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