ﬁﬁg}{)ﬁi‘ﬁi}@g}g&iﬁﬁﬁ@%ﬂ“ﬁAVﬁﬁ H BBICIIET'O OBPA30BAHUSI POCCUIICKOI ®EJEPALIMA

PNO: Kocrnva Tlagy HEPASIHHOE T'OCY JAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE
ﬁ;’fj;*g;;:cgi‘;;‘?”"p 749 YUPEXJIEHWE BBICIIETO OBPA3OBAHUSI

VMUKl npoémﬁﬁﬁ AKAJIEMUS YIIPABJIEHUS U TOCYJAPCTBEHHOM CJIYKBbI"
1800f7d89cf4ea7507265ba593fe87537eb15a6¢

dakyJbTeT MeHezKMEeHTA
Kadenpa Bricuieii MaTeMaTHKH

"YTBEPXKIAIO"
IIpopexrop

JI.LH. Koctnna
24.04.2025 .

PABOYASI TPOTPAMMA JUCIHMILIAHBI (MOIYJIST)

B51.0.05 "MaremMaTu4yeckuii anaaus"

Hanpagjenue noaroroBku 38.03.01 JxoHoMuKA
Ipodpuas "Hanoru u HaJI0r000/10:xeHue"

Keamudukamnus BbAKAJIABP

®opma o0yueHus ounasn

OO11as TpyA0EMKOCTh 8 3ET

I'on Havasia HOATOTOBKYU MO y4E€OHOMY IUIaHY 2025
JloHerk

2025



CocraBurenb(un):

Kauo. ¢huz.-mam. HayK, OoyeHm B.C. Bymica

Peuenzent(bi):
KaHO. 9KOH. HAYK, 348. Kag. E.H. [Tana3osa

Pabouass mporpamma aucuuruinHbel (Moayssi) "MaremaTudeckuil aHanus3" paspaboraHa
B COOTBETCTBUH C:

denepa’dbHBIM  TOCYJApPCTBEHHBIM  OOpa30BaTENbHBIM  CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHusi - OakajnaBpuar mo HampaBiaeHuto moarotoBku 38.03.01 Dxonomuka (mpukas
MuHuctepcTBa Hayku M BhIciiero obOpazoBanus Poccuiickoit ®denepamuu ot 12 aBrycra
2020 r. Ne 954).

PabGouass mporpamma IHUCHMIUTMHBI (MOJYJisS) COCTaBJ€HA HAa OCHOBAHMHM Y4YEOHOTO
rmnana Hanpasnenue noaroroku 38.03.01 DxoHomuka
[Tpodune "Hamoru u HamoroobGnoxeHue", yrBepkaeHHoro YuensiM copetom OI'BOY BO
"IOHAYUI'C" ot 24.04.2025 npoToxon Ne 12.

Cpoxk geiictBus mporpammsal: 2025-2029

PabGouass mporpamMma paccMoTpeHa M 0100peHa Ha 3acenanuu kKadeapsl Beiciiei
MaTeMaTHUKU
[Tpotoxomn ot 08.04.2025 Ne 8
3aBeayromuii kKageapoit:
KaHJI. 9KOH. HayK, JIOLEHT, [lama3zosa E.H.

(noonucw)



BusupoBanue PII/I 1,151 MciOTHEHUSI B 04epeIHOM y4eOHOM Toay
"YTBEPXKIAIO"

Pabouas mporpaMma repecMoTpeHa, 00cykaeHa u onodpeHa it ucnonaeHus B 2026 - 2027 y4yeOHOM oy Ha
3aceqanny kKaeapsl Bricieit MmareMaTuku

[Iporoxom ot " " 2026 1. No_

3aB. kabenpoli kaHn. KOH. HavK. noueHT. [lamazosa E.H. (nopmace)

Busuposanue PII/I nj1s1 ucnio/iHeHUs B 0YepeIHOM YUeOHOM rogy
"YTBEPXKJAIO"

PabGouas mporpaMma repecMoTpeHa, 00cykaeHa u oo0peHa it ucnoinHeHus B 2027 - 2028 yueObHOM roy Ha
3acenanny kadeapel Briciieit MmareMaruku

[Iporokon ot " " 2027 . No__

3aB. kadeapoii KaH[. SKOH. HayK, AOIeHT, [lamasosa E.H. " (mommacy)

Busuposanue PII/] nj1s1 ucniojiHeHUs B 0YepeTHOM YUeOHOM IOy
"YTBEPXKJIAIO"

Pabouas mporpaMma repecMoTpeHa, 00cyskiaeHa u oxo0peHa st ucnoinHenus B 2028 - 2029 yyeOHoM rony Ha
3acenanuu kadeapel Briciiel Mmaremaruku

[Iporokon ot " " 2028 . No_

3aB. kahennoi KaHI. SKOH. HavK. noueHT. [lanazosa E.H. (nopmace)

Buzuposanue PIIJ] 1j1s1 ucniojiHeHUsI B 0YepPETHOM YUYE€OHOM IOy
"YTBEPXKJIAIO"

PaGouas mporpamma mepecMoTpeHa, o0CcykaeHa 1 ogo0pena s ucnoiaHeHus B 2029 - 2030 yueOHOM TOIy Ha
3acenanuu kKadeapel Briciieii Maremaruku

[Iporokon ot " " 2029 r. Ne

3aB. kadeapoii KaHI. SKOH. HayK, AoueHT, [lanasosa E.H. "~ (nommuch)



PA3JIEJI 1. OPTAHU3AIIMOHHO-METOIUYECKHN

1.1. OEJA JUCIIAITJIMHbBI

Ha 0Oase COBpPEMEHHBIX IMOAXOAO0OB K TCOPUH U NPAKTHUKE I[OGPITBCS[ BCCCTOPOHHETO U FJ'IYGOKOFO IMOHUMAaHUA
CTYACHTAMH MCTOJO0JIOTMU HCIIOJIB30BaHHUA MAaTEMAaTUYCCKOIO aHaIM3a W Pa3jIMYHbIX €TI0 pasAcyioB B TCOPETUYCCKOM
U MPAKTUYCCKOM aHAJIM3C SKOHOMHUYCCKUX MPOIECCOB.

1.2. YYEBHBIE 3AIAYU U CHUIIJINHBbI

3HaHHE CTYICHTAMH OCHOB MaT€MAaTHYE€CKOrO aHajIu3a;
OBJIAZICHUE CTYJCHTAMHU HAaBBIKAMH HCIIOJb30BaHUS METOJOB MaTEMaTHUECKOrO aHajau3a JJis pelleHHus 3aaad B cdepe
SKOHOMHWKH, PHHAHCOB U OU3HECA;
COBEPIICHCTBOBAHUE JIOTHYECKOTO M AHAIUTHYECKOTO MBIIIICHUS CTYACHTOB JJIsi Pa3BUTHS YMCHHUS: TIOHHMATh,
aHAJIM3UPOBaTh, CPAaBHMBATh, OIICHWBATh, BHIOMPATh, MPUMEHATH, pelIaTh, HWHTEPIPETHUPOBATh, aPTyMEHTHPOBATH,
00BSICHATB, IPEJICTABIIATH, IPEIOIaBaTh, COBEPIICHCTBOBATH U T.JI.

1.3. MECTO JUCHMUILUIMHBI B CTPYKTYPE OCHOBHOH OBPA3OBATEJBHOM
IMPOI'PAMMBbI

Hukn (paznmen) OIIOII BO: | b1.0
1.3.1. Jucyunauna "Mamemamuueckuii ananuz” onupaemces na credyrouue snemernmot OIIOII BO:
Anrebpa

1.3.2. Jucyunnuna "Mamemamuueckuii ananuz" evicmynaem onopou 0is C1edylouux 31eMeHmMOo8:

MareMmaTrnueckas CTaTUCTHKA

Teopus BeposiTHOCTEN

OKOHOMETpHKa

dunancoBasg MaTeMaTHKa

1.4. PE3YJIBTATbI OCBOEHUSA JUCLHMIIJINHbI:

IIKo OC II — 1.1: O¢gexmueno npumensem memoovl MAMEMAMULECKO20 aHANU3A Ol PEUeHUs
NPUKIAOHBIX 3a0a4

3HaTh:

YpoBenb 1 | OCHOBBI MATEMAaTHYECKOIO aHATN3a, HEOOXOAUMBIC JUIS PEIICHHS SKOHOMHYECKHX 3a/1a4;

YpoBenb 2 | o0mue GopMbl, 3aKOHOMEPHOCTH 1 HHCTPYMEHTAJIbHBIE CPEACTBA MATEMAaTUIECKOTO aHAIN3a,;

ypOBe]—[b3 MCTOJbl PCIICHUA OCHOBHBIX 3aJa4 MAaTCMAaTH4YCCKOI'O aHajiv3a W HUX IMMPUMCHCHUC [JId PCHICHUA
OKOHOMHMYCCKHUX 3aga4.

VMeTh:

ypOBeHL 1 |moHATH IMMOCTABJICHHYIO 3a/1a4y,;

YPOBQHL 2 OPUCHTUPOBATHCA B ITOCTAHOBKAX 3a/la4 MU METOAaX MAaTEMATHYCCKOTI'0 aHaJIn3a,

ypOBeHL 3 NOPUMCHATH METOABI MAaTEMATUYCCKOI'O aHalin3a JJIsd pEIICHU SKOHOMUYCCKUX 3aaa4.

Bnaners:

YIJOBQHL 1 | HaBBIKAMM IIPUMCHCHUA COBPEMCHHOT'O MAaTEMAaTHYICCKOI'O HHCTPYMCHTAapUA JJIsL peUICHU
OKOHOMHYCCKHX 3aJ1a4,

YpoBeHnb 2 | HaBBIKAMU ITOCTAHOBKH, PEILIEHU 3a/1a4 U HHTEPIIPETALNHN PE3yIbTaTOB B 9KOHOMUYECKUX TEPMHUHAX;

ypOBeHL 3 | HaBBIKAMHM aHaJIM3a U NpCACTaBJIICHUSA PC3YJIbTATOB AHAIMTUYCCKOM U HCCHCHOB&TGHLCKOﬁ pa6OTBI.

B pezynemame oceoenus oucuunnunvt ""Mamemamuyeckuili ananuz” odyuarouwuiica 00sicen:

3.1|3HaTh:

OCHOBHBIE OpezieTieHns], chOPMyYITHPOBaHHbIE B JTaHHOM KypCe;

OCHOBBI MaTEMATHYCCKOT'O aHAJIn3a, H606XOI[I/IMLI€ AJIsL pECHICHUA 9 KOHOMHUYCCKUX 3a/1a4;

MNPUMCHATHL METOJAbl MAaTCMATUYCCKOIO aHaJIM3a U MOACIUPOBAHHA, TCOPCTHYCCKOIO U SKCIICPUMCHTAJIBHOI'O
HCCICO0BaHUA JJI PCIICHUA DOKOHOMUYCCKUX 3a1a4.

3.2| Ymerh:

pemaTh THUIOBbIE MaTeMaTHYeCKUe 3a]add, HCIIONb3yeMble IPH TNPUHATHH YIPaBICHUYESCKUX PpEIICHUN;
HCIONB30BATh MAaTEMaTUYECKHH S3BIK U MAaTEMATUYCCKYI0O CHUMBOJIMKY IIPpH ITOCTPOCHHUU OPraHU3allMOHHO-
YIIPaBICHUYECKUX MOAEIEH;

CaMOCTOSITEIIbHO YBUIIETH CIEACTBHS CPOPMYITUPOBAHHOTO PE3yJIbTaTa;




OCYHICCTBIIATH ITOUCK I/IH(I)OpMaI_II/II/I o TMOJYYCHHOMY 3aJldHUIO, CO6I/IpaTL U aHaJIU3UupoBaTh HJaHHBIC,
HCO6XOJII/IMI>IG A peUICHU 3aJa4 MaTEMAaTHYCCKOTO aHaJIn3a.

3.3| Br1agern:

IIPUMECHCHUA METOAO0B U TEXHUYCCKUX CPCACTB PECUHICHUA MAaTEMATHYCCKUX 3aJiay;

aHalM3a ¥ HHTEPIPETAINH PEe3yIbTaTOB PEUICHHS 33/1aY;

HCIIOJIb30BaHUA MCETOAWKM IIOCTPOCHUA, aHAIM3a W IMPUMCHCHUA MATCMAaTUYCCKUX MO,I[eJ'ICﬁ I OLICHKHU
COCTOAHUA U IIPOTHO3a pa3BUTUA OSKOHOMUYCCKHX SIBIICHUN H mpoueccoB METOAJaMH MaTEMATUYCCKOIO
aHaJij3a.

1.5. ®OPMbI KOHTPOJIA

Texkymmuii KOHTPOJb YCIIEBAEMOCTH IO3BOJIIET OLEHUTH YPOBEHb C(HOPMHPOBAHHOCTH  3JIEMEHTOB
KOMIETCHUMH (3HAHWH, YMEHMH M NPUOOPETCHHBIX HABBIKOB), KOMIETCHUHMH C IOCIEAYIOIIUM OO0beINHEHUEM
OLIEHOK M MpPOBOAUTCS B (opMe: YCTHOIO ONpOoca Ha JIEKIHMOHHBIX M CEMHHAPCKUX/IPAKTHYECKUX 3aHITUAX
(ppoHTaNBHBIN, MHAMBUIYAIBHBIH, KOMIUICKCHBIN), MHUCHMEHHON NPOBEPKU (TECTOBBIE 3aJaHMs, KOHTPOJb 3HAHUM
[0 pa3leny, CUTYallMOHHBIX 3aJaHUl M T.II.), OLEHKH aKTUBHOCTH palbOThl OOYy4YalOLIErocss Ha 3aHATHH, BKIIOYast
3aJaHus ATl CAMOCTOSITENIbHOM paboTHI.

Hpomeafcymoqnaﬂ ammecmayus

Pe3ynmpTaThl TEKymero KOHTPONS M TPOMEKYTOYHOW aTTECTallMH (POPMHUPYIOT PEHTHHTOBYIO OIICHKY
pabotel crynmeHTa. Pacnpenenenue OawioB npu  (OPMUPOBAHUM PEHUTHHTOBOM OIIGHKM pabOThl  CTyJEHTa
OCYUIECTBJISICTCSI B COOTBETCTBHUM C JCHCTBYIOUIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM. Ilo mucumnanHe
"Maremaruueckuil aHanu3" BHJIOM MPOMEXYTOUHOH aTTeCTallMU SBISIETCS DK3aMEH

PA3JAEJI 2. COAEPXKXAHUE JUCIUIIJIMHBbI

2.1. TPYJOEMKOCTb OCBOEHUSA INCHUITJIIMHBI

OO0mas Tpymo€MKOCTh MUCHUILTUHBI "Maremarndeckuii aHamu3" cocTaBisieT 8 3au€THbIC eMUHHIBI, 288
YacoB.

KonmngecTBO 9acoB, BBIEISEMBIX HAa KOHTAKTHYIO pabOTy C MpenomaBaTelieM W CaMOCTOATEIbHYIO paboTy
00yyJaromierocs, onpeAeseTcs Y4eOHbIM TIAHOM.

2.2. COAEPKAHUE PA3JIEJOB JUCHUIIJINHDBI

HaumenoBaHue pa3/iesioB U TeM /BU/1 3aHATHS/ Cemectp | HacoB | Komneren- | Jluteparypa | Uurte | [lpumeuanue
/ Kype 1107071 PAaKT.
Pa311e.n 1. DeMeHTBI TEOPUHN MHOKECTB U
npeaejaoB
Tema 1.1. MHOXecTBa U ux oToOpaxenus /JIex/ 1 2 |IIKo OC II J1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
0132
Tema 1.1. MHOXecTBa 1 ux oToOpaxeHus /Cem 1 4 |IIKo OC II J.1 0
3aH/ -1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 1.1. MHOXecTBa 1 ux oTobpaxenus /Cp/ 1 8§ |IIKoOCII J1.1 0
-1.1 JI1.2J12.1J13
A J13.2
2132
Tema 1.2. [Ipenen nocnea0BaTeIbHOCTH, 1 2 1Ko OC II JI1.1 0
MIpeIeN U HeNPePhIBHOCTE (yHKINH /JIex/ - 1.1 JI1.2J12.1J13
1 J13.2
21032
Tema 1.2. [Ipemen mocaen0BaTeILHOCTH, 1 4 |IIKo OCII JI1.1 0




Tpeaes U HenmpephIBHOCTH PyHKINN /CeM 3aH/ -1.1 JI1.2J12.1J13
1J13.2
21022
Tema 1.2. [Ipenen nocnea0BaTeIbHOCTH, I1IKo OC 11 JI1.1
Tpeaet U HenmpephIBHOCTH PyHKIMH /Cp/ -1.1 JI1.2J12.1J13
1J13.2
2122
Paznen 2. IudgdepenunaibHoe HCHUCTEHUE
¢GyHKIHMU OTHOH MepeMeHHOH
Tema 2.1. IIpouzBoanas u quddepeniman /Jex/ IMIKo OC II 1.1
-1.1 JI1.2J12.1J13
1 J13.2
2122
Tema 2.1. [IpousBoanas u quddepenman /Cem [IKo OC 11 J.1
3aH/ -1.1 JI1.2J12.1J13
1 J13.2
21022
Tema 2.1. [IpousBoanas u quddepenuuan /Cp/ I1Ko OC 11 J1.1
-1.1 JI1.2J12.1J13
1J13.2
21022
Tema 2.2. OCHOBHBIE TEOPEMBI [IKo OC II J1.1
mudepennuanpHoro ucanciaenns /Jlex/ - 1.1 JI1.2J12.1J13
1J13.2
21022
Tema 2.2. OCHOBHBIEC TEOPEMBI [IKo OC II JI1.1
muddepenuuansHoro ucuucienus /Cem 3an/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 2.2. OCHOBHBIC TEOPEMEI [IKo OC 11 JI1.1
muddepenuuansHoro ucuucnenus /Cp/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 2.3. UccrnenoBanue CBOWCTB (yHKIIUH U [IKo OC II J1.1
noctpoeHue rpadukos /Jlex/ -1.1 JI.2J12.1J13
1J13.2
2122
Tema 2.3. UccrnenoBanue CBOWCTB GyHKIUHN H I1IKo OC II JI1.1
rocTpoenue rpadukos /CeM 3an/ -1.1 JI1.2J12.1J13
1J13.2
21022
Tema 2.3. UccnenoBanne CBOWCTB (GyHKIUHN H [IKo OC II JI1.1
noctpoenue rpadukos /Cp/ -1.1 JI1.2J12.1J13
1J13.2
2122
Huddepennmanbaoe ncuncienne GyHKINN 1Ko OC 11 J1.1




onHO# mepeMeHHO# /Komc/ -1.1 JI1.2J12.1J13
1J13.2
21022
Pazgen 3. Ind¢epennuanbHoe ucuncaeHun
(l)yHKIIl/II/l HECKOJIBKHUX MEPEMEHHBIX
Tema 3.1. MeTpudeckre IpoCTpaHCTBA. [IKo OC 11 JI1.1
OyHKINU HECKOJIBKHUX TTepeMeHHbIX /JIex/ -1.1 JI1.2J12.1J13
1J13.2
2132
Tema 3.1. MeTpudeckue mpoCTpaHCTBA. [IKo OC 11 JI1.1
OyHKINU HECKOJIBKHX MepeMeHHbIX /CeM 3an/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 3.1. MeTpuueckue mpoCcTpaHCTBA. [IKo OC II J1.1
OYHKIINY HECKOJIBKUX TepeMeHHbIX /Cp/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 3.2. Iuddepenuupyemocts GyHKINU IIKo OC 11 J1.1
MHOTHX NepeMeHHbIX. YacTHbIE - 1.1 JI1.2J12.1J13
npousBojHbIe /JIex/ 1 J13.2
21022
Tema 3.2. IuddepennmpyeMocTs QyHKIHH IIKo OC II JI1.1
MHOTHX TIepEMEHHBIX. YacTHBIE - 1.1 JI1.2J12.1J13
npousBoaHsie /Cem 3an/ 1 J13.2
2132
Tema 3.2. AuddepennmpyeMocTs QyHKIHH 1Ko OC 11 J1.1
MHOTUX IIEpEMEHHBIX. YacTHBIE -1.1 JI1.2J12.1J13
npoussoansie /Cp/ 1J13.2
0132
Tema 3.3. DkcTpeMyMbl (YHKITUH HECKOJIBKIX [IKo OC 11 JI1.1
repeMeHHBbIX /JIex/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 3.3. DkcTpeMyMbl GYHKIIUH HECKOIBKIX [IKo OC I J1.1
riepeMeHHbIX /CeM 3aH/ -1.1 JI.2J12.1J13
1J13.2
21022
Tema 3.3. DxcTpeMyMbl GYHKIIUH HECKOIBKIX [IKo OC II J1.1
nepeMeHHbIX /Cp/ -1.1 JI1.2J12.1J13
1J13.2
21022
Pa3znen 4. HesiBHbIe yHKUMHM
Tema 4.1. HesiBHast hyHKpst. Y cIOBHBIN [IKo OC 11 J.1




akcTpemyM /JIex/ -1.1 JI1.2J12.1J13
1J13.2
21022
Tema 4.1. HesiBHast pyHKIMSA. Y CITIOBHBIN I[IKo OC II JI1.1
akctpemym /CeM 3an/ -1.1 JI1.2J12.1J13
1J13.2
2122
Tema 4.1. HesiBHast pyHKIMA. Y CIIOBHEII [IKo OC 11 JI1.1
akctpemym /Cp/ -1.1 JI1.2J12.1J13
1 J13.2
2122
Tema 4.2. [IpunoxeHus] TEOPUH YCIOBHOTO [IKo OC II JI1.1
JKCTpEeMyMa K 3KOHOMHYECKoH Teopuu /JIex/ -1.1 JI1.2J12.1J13
1J13.2
21022
Tema 4.2. [IpunoxeHust TEOPUH YCIOBHOTO [IKo OC I J1.1
SKCTpEMyMa K SKOHOMHYECKOH Teopuu /Cem - 1.1 JI1.2J12.1J13
3aH/ A J13.2
21022
Tema 4.2. [IpunoxeHust TEOPUH YCIOBHOTO [IKo OC I J1.1
JKCTpeMyMa K SKOHOMHYIECcKo# Teopun /Cp/ -1.1 JI1.2J12.1J13
1J13.2
21022
Pazgen S. UnTerpanbHoe ncumncieHue
Tema 5.1. Heonpenenéuuniit unterpan /Jlex/ I[MIKo OC 11 J1.1
-1.1 JI1.2J12.1J13
1J13.2
2122
Tema 5.1. Heonpenenéunsiit naterpan /Cem [IKo OC II J1.1
3aH/ -1.1 J.2J12.1J13
1J13.2
21022
Tema 5.1. Heonpexnenéunsiit unterpan /Cp/ IIKo OC 11 J1.1
-1.1 JI1.2J12.1J13
1J13.2
2122
Tema 5.2. Onpenenénusiii uaTEerpai /Jlex/ [IKo OC 11 J.1
- 1.1 JI1.2J12.1J13
1J13.2
D122
Tema 5.2. Onpenenéunsiii nuarerpan /Cem 3an/ [IKo OC 11 JI1.1
-1.1 JI1.2J12.1J13
1 J13.2

0132




Tema 5.2. Onpenenénnsniii uarerpan /Cp/ [IKo OC 11 JI1.1
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 5.3. [Ipmioskernst onpeneaéHHOro [IKo OC 11 JI1.1
uHTerpana /Jlex/ -1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 5.3. [Ipunoxxenus onpenea&éHHOro [IKo OC I J1.1
uHTerpana /Cem 3an/ -1.1 JI1.2J12.1J13
A J13.2
2132
Tema 5.3. [Ipunoxxenust onpeneaéHHOro [IKo OC II J1.1
unrerpaia /Cp/ -1.1 JI1.2J12.1J13
A J13.2
2132
Tema 5.4. HecoOcTBeHHbI naTeTpan /Jlex/ [IKo OC 11 J.1
-1.1 JI1.2J12.1J13
1 J13.2
21032
Tema 5.4. HecobcTBenHsbIi nHTETpan /Cem 3aH/ [IKo OC 11 JI1.1
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 5.4. HecobctBennsiit unterpan /Cp/ I[IKo OC 11 J1.1
-1.1 JI1.2J12.1J13
A J13.2
3132
WnTterpansHoe ucuncienue /Konc/ I1Ko OC 11 J1.1
-1.1 JI1.2J12.1J13
A J13.2
2132
Pazgen 6. Teopus psinios
Tema 6.1. Uncnossie psaasl /JIex/ [TIKo OC 11 JI1.1
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.1. Yucnossie psiabl /CeM 3an/ ITIKo OC 11 J1.1
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.1. Yucnossie psibl /Cp/ I[MIKo OC 11 J1.1
-1.1 JI1.2J12.1J13
A J13.2

01092




Tema 6.2. OyHKUIMOHANBHBIC PABI /JIeK/ 2 2 |IIKo OCII JI1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.2. ®ynkunonansHbie psiabl /CeM 3aH/ 2 4 |IIKo OC II J1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
3132
Tema 6.2. O@yHKIHMOHAIBHBIE Psiabl /Cp/ 2 7 1Ko OC 11 JI1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.3. DitnepoBsl uHTErpajsl /Jlex/ 2 2  |IIKo OC II J1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.3. DiinepoBsl uaTErpabl /Cem 3an/ 2 4 |IIKo OCII JI1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
2132
Tema 6.3. DiinepoBsl uHTErpasl /Cp/ 2 7 | IIKo OC II J1.1 0
-1.1 JI1.2J12.1J13
1 J13.2
2132

PA3IEJI 3. OBPA3OBATEJIBHBIE TEXHOJIOT' T

3.1 B mpomecce oCBOCHHMS AWCHUIUIMHBI '"MareMaTwdeckuii aHaiau3" WCIONB3YIOTCS —CIEAYIOIINe
o0pa3oBaTellbHbIE TEXHOJOTHUU: JICKIWH, CEMHHAPCKUE 3aHATHs, CaMOCTOsITeNbHas pabora oOy4aromuxcs 1o
BBITIOJIHCHUIO PA3JIMYHBIX BUJIOB 33JJaHUM.

3.2 B mnponecce oCBOeHHA IUCHUIUIMHBI "MaremaTuyeckuid aHaiu3" HCHOJB3YIOTCA CIEAYIOUINEe HWHTEPAKTUBHBIE
oOpa3oBaTellbHBIC TEXHOJIOTHU: TpoONieMHas JieKius. JISKIMOHHBI MaTepual TMpejCTaBlIeH B BUAE Clail-
npe3eHtanmu B (opmate "Power Point". J[ns HammsSmHOCTH KCHONB3YHOTCS MaTepUallbl Pa3iMyYHBIX HAyYHBIX W
TEXHUUYECKUX OKCIIEPUMEHTOB, CIPAaBOYHBIX MAaTEepUANOB, HAYYHBIX CTareid T.1. B Xome JeKuuu MperycMOTpeHa
oOpaTHass CBS3b C OOyYarOIIUMHCS, aKTUBH3HPYIONIME BONPOCHL. [Ipy TNpOBeJECHUM JICKIHUH HCIOIb3YETCsI
npoOJIEMHO-OpPUEHTUPOBAHHBIA MEXANCIMIUIMHAPHBIA TOAXO, MPEINoNaraloliuii TBOPUYECKHE BOIMPOCH M CO3/1aHHE
JTIUCKYCCHOHHBIX CUTYaIIUH.

[Ipn M3NOXKEHNH TEOPETHUYECKOTO MaTephala HMCIIONB3YIOTCSA TaKhe METOAbI, KaK: MOHOJOTHYECKUH, MMOKa3aTeIbHBIH,
MAATOTHYECKUH, SBPUCTUYCCKHUM, HCCIEIOBATENbLCKUAN, MPOOIIEMHOE H3JIOKEHUE, a TaKKe CICAYIONNE MPUHIIUITBI
OUIAKTUKA BBICIICH IIKOJNBI, Takde Kak: IIOCIEeI0BATEIbHOCTh M CHCTEMAaTUYHOCTh OOyUY€HHS, JOCTYIMHOCTD
00y4eHwHsI, TPUHIUT HAYYHOCTH, MPUHIUIIB B3aNMOCBS3H TEOPHUU W MPAKTHKW, HATJSIIHOCTU W Jp. B KOHIIE KaXIoi
JIEKIUH TIPEYCMOTPEHO BpeMs [Tl OTBETOB Ha MPOOJIEMHBIE BOTIPOCHI.

3.3 CamocrosiTensHas paboTa MpeJHAa3HAYeHA [UI BHEAyIWTOPHOW pPa0OTHl 0O0y4aromuXcsi, CBS3aHHOW C
KOHCIIEKTHPOBAaHWEM HCTOYHHKOB, Y4eOHOro MaTepuaia, W3y4eHHeM JONOJTHHUTEIbHON JIMTepaTyphl MO AMCUUILINHE,
MOJTOTOBKON K TEKYII[EMY ¥ CEMECTPOBOMY KOHTPOJTIO, @ TAKKe BHITIOJTHEHNEM MHIWBUIYATbHBIX 3aJaHHH.

PA3JIEJI 4. YHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHIEYEHHUE JUCIIUAIIJIMHbI

4.1. PekoMenayemasi JuTepaTypa

1. OcHoBHas InTEpaTypa

ABTODEHI, 3arnaBue W3narenscTBO, TOI

JI.1 Maremarnueckuii aHanu3 : yaebHoe mocodue: Teker : [Hagpunck : IHT'TIY, 2024

. M. I'opaueBckux




ABTODEHI, 3arnaBue W3 narenscTBO, rof
ILE. Kon 3eKkTponHBIi. — URL:
https://e.lanbook.com/book/487472 (125 ¢.)
JI1.2 | Anameesa, E. A. MaremaTuka. MaTeMaTHUECKU aHAIN3 : Y4eOHUK: Camapa : [II'VTH, 2020

TexcT : anexrponHbiit. — URL:
https://e.lanbook.com/book/255359 (316 ¢.)

2. lonoJHUTeIbHAS JUTEPA

Typa

ABTODHI,

3arnaBue

W3 paTenncTBO, IO

JI2.1
Bboposuukas, A. O.

MaremaTtnueckuii aHau3 | Y4e0HO-METOINYCCKOE
nocobue: Tekcr : anexrponnsbrit. — URL:
https://e.lanbook.com/book/224528 (163 ¢.)

Hopunbck : 3I'Y um. H.M.
®epnoposckoro, 2021

3. Metonnueckue pa3padoTku

ABTOpHI, 3arnaBue UznarenscTBO, TOO
JI3.1 Maremarnueckuil aHayu3 : MeToaudecKue yka3zaHus 110 OI'bOY BO
Bynsika, B. C. OpraHu3aIui caMOCTOATeNbHON padoTh o0y4arommxcs 1 | "JTOHAYUI'C", 2025
Kypca 00pa30BaTelIbHOM IIporpaMMBbl OakajiaBpraTa
HarpasieHus noaroroku 38.03.01 DxoHoMuka
(mpo¢unbs «Hanoru n HanorooOnoXKeHne») OUHON
thopmer o0yuenwst (39 c.)
JI3.2 MartemaTtnueckuii aHanu3 : MeToauueckue ®I'bOY BO
Bynsika, B. C. PEKOMEHIALUH [T TIPOBEEHHSI CEMUHAPCKUX 3aHATUI "ITOHAYUI'C", 2025

JUIs oOygaroruxcest 1 Kypca o0pa3oBaTensHOM
porpamMMbl OakaiaBpuaTa HalpaBJICHUs [TOrOTOBKA
38.03.01 Oxonomuka (npoduns «Hamoru n
HaJIOroo0I0KeHne») o4HOM popmbl 0OydeHus (35 c.)

HH(OPMAIMOHHO-TEJIEKOMM

4.2. IlepeyeHb pecypcoB

yHUKanuoHHoW cetn "HHTepHer"

€|

Hayunas snexrponnas 6ubnmoreka « KUBEPJIEHWHKA»

https://cyberleninka.ru

ey 9BC «JIAHb»

https://e.lanbook.com

4.3. llepeyenn npo

TPAMMHOr0 o0ecrie4eHust

JIunen3suoHHoe

CBOOOJIHO  pacHpoCTpaHseMOe  MPOrpaMMHOE

OTEYECTBEHHOTO MPOU3BO/ICTBA:

- Libre Office (sunen3us Mozilla Public License v2.0.)
- 7-Zip (munen3ust GNU Lesser General Public License)
- AIMP (mmunensus LGPL v.2.1)

- STDU Viewer (freeware for
- GIMP (munensus GNU Gen

private non-commercial or educational use)
eral Public License)

- Inkscape (nmuuensust GNU General Public License).

obOecreueHue, B

TOM HUCJIC

4.4. IIpodeccuoHanbHble 0a3bl JAHHBIX 1 HH(POPMAIIHOHHBIE CIIPABOYHbIE CHCTEMbI

HpO(l)eCCI/IOHaJ'IBHHe 0a3bl JaHHBIX U I/IH(l)OpMaLII/IOHHLIG CIIPABOYHBIC CUCTCMbI HE UCITOJIb3YIOTCA.

4.5. MaTepuajibHO-TeXHHYECKOe ofecneyeHne TN CUUILUINHBI

Jns mpoBeneHuss y4eOHBIX 3aHSITHH, NPELYCMOTPEHHBIX O0pa30BaTENFHOM NPOrpaMMOM, 3aKpeTICHBI
ayJUTOPHUH COITIACHO PACIMCAHUIO YUEOHBIX 3aHATHH:

pa60qee MCCTO IpPEroJaBaTeiid, MoCaJO4YHbIC MECTa IO KOJIHNYCCTBY 06yanOIHHXCSI, JOCKa MEJoBasi, HepCOHaJIBHHﬁ
KOMIIBIOTEp C JHMHOCH3UPOBAHHBIM IIPOrpaMMHBIM obecreueHneM 06]1.[61" O Ha3Ha4CHU:, MyHLTHMe,[[HfIHBIfI MIPOCKTOP,
9KpaH, MHTCPAKTUBHAs ITaHCJIb.

PA3JEJI 5. DOHL ONEHOYHBIX CPEJICTB

5.1. KonTpo/bHbIE BONIPOCHI M 3aJaHUSsI

Bompocs! 1 cemectpa:

1. MHOXeCTBa U onepalui HaJ HUMH. J[ekapToBO MpOM3BECHUE MHOXKECTB, OMHAPHbBIC OTHOLICHUSI.

2. OToOpakeHHs ¥ UX CBOMCTBA. MHOMXECTBO TEHCTBUTEIBHBIX YUCE.

3. Apudmerndeckre cBoicTBa npezaena. [IpeaenbHblii iepexo]] B HepaBeHCTBax. [lepBbiii 3aMedaTesbHbIH npeaed.
4. IIpegen MOHOTOHHOMW OrpaHn4YeHHON QyHKUMH. Yuco .

5. Kpurepuii Komn cymectBoBanus npenena nocieaoBaTenbHOCTH, npeaena Gyaxuun. Ilonstue o cxoquMoctu
pana.

6. HermpepbIBHOCTH, TOUKH pa3pbiBa. CBOICTBA HEMIPEPBIBHBIX (DYHKIIHH.




7. HenmpepbIBHOCTH diIeMEeHTapHBIX (hyHKITHH. CBOMCTBA (YYHKIIVH, HEIIPEPHIBHBIX Ha OTpe3ke. PaBHOMEepHas
HenpepbiBHOCTD. Teopema Kantopa.

8. IlponsBoaHas, €€ ecTeCTBEHHOHAYYHBIN CMBICT U OCHOBHBIE CBONCTBA. [IpeenbHbIe BEINYMHEI.

9. Muddepenmman. MaBapuantaHocTh popmel iepBoro nuddepermnnaia.

10. [IpousBoaHbIe U MU GepEeHINATBI BEICIINX MOPSAKOB. DJIACTHYHOCTD U €€ CBONCTBA.

11. Teopemsr depma, Posutst. HeoOxomumbie yCiaoBUs SKCTpeMyMa.

12. Teopems! Jlarpamka u Kommu. Kpurepuii mocrosHcTBa pyHKIMM.

13. ®opmyna Teiimopa ¢ ocTaToOYHBIM WieHOM B popme Jlarpamka (0e3 mokazarenbera). Popmyia Teitmopa ¢
0CTaTOYHBIM wWiecHOM B opme [leano (Oe3 goka3aTenbCTBA).

14. Paznoxenus dyHkuii ,sin,cos,In(1+),(1+).

15. IlpaBuna Jlonurarns.

16. MoHOTOHHOCTH (yHKIMH. JJocTaTOuHBIE YCIOBHS YKCTpeMyMa (QYHKIINH.

17. BemmykiocTs rpaduka GyHKIHH.

18. dynkumu cpoca TopHkBUCTa. DYHKIUS MTOJIE3HOCTH. 3aKOH yOBIBAOIIEH MPEAeTbHOMN MTOJIE3HOCTH.
19. OTKpBITHIE, 3aMKHYThIE, KOMITAKTHBIE MHOJKECTBA.

20. ®yHKIHMK ¥ 0TOOpaKEeHUs], UX IPEAEIIbl K HEMPEPHIBHOCTS.

21. ®dynkuun Kob6a-/yrnaca.

22. lloctarounsle ycaoBus nuddepennupyemoctu. Juddepermnuan. I[TponsBoaHas CoXHON (HYHKITHH.
WuBapuantHOCTs POpMBI IEpBOTO U QepeHnana.

23. KacarenpHas miuockocTs. [Ipon3BonHast mo HampasieHHIo, | paaueHT.

24. Matpuma Sxobu oToOpakeHus u e€ cBoiicTBa. CBoiCTBa sTkOOMaHa.

25. IlponsBoansle BeicIHX NOpsakoB. Auddepenmuans: Beicux mopsakos. ['eccnan.

26. ®opmynsl Teinopa it GyHKIMN HECKONBKUX TEPEMEHHBIX.

27. HeobxoauMele YCIOBHS SKCTpeMyMa. JlocTaTouHble YCIIOBHS CYIIECTBOBAHHS SKCTPEMYMaA.

Bomnpocs! 2 cemectpa:

1. ®opmyaHupOBKa TEOPEMBI O CYLIECTBOBAHUH, HETIPEPBIBHOCTH U AuddepeHunpyeMocTy GyHKInu =(),
ompenenseMoll ypaBHeHHEM (,)=0.

2. ®opMyIHpOBKA TEOPEMEBI O CYIIIECTBOBAHWH, HENPEPBIBHOCTH U A depermpyemoctr GyHknn =(1,...,)
ompeznensieMoil ypasHenueM (1,...,,)=0.

3. ®opMyIHpPOBKA TEOPEMBI O HESIBHBIX (DYHKIHAX, ONPEAeIIEMBbIX CHCTEMOW ypaBHEHHH.

4. YcnoBHBIH dKcTpeMyM. MeTton muokuteneit Jlarpamxka. Jloctatounsie ycinoBus skcTpemyMa. OkaitMIIEHHBIH
reccua.

5. 3ajgada panMoHaIBHOTO MTOBEIEHUS MTOTPEOUTEN Ha PhIHKE. 3a/ja9a MUHIUMH3AINH PAcXojia MOTPEOUTENS MIPH
(hMKCPOBAaHHOM YPOBHE ITOJIE3HOCTH.

6. IlepBooOpasHas (yHKIIUsA, CTPYKTypa HEONpeAeIEHHOr0 HHTErpaia. Tadnuiia Heonpe e IEHHBIX HHTECIPAJIOB U
NpaBUJia HHTETPUPOBAHUS.

7. IHTETpHpOBaHUE PAITMOHANBHBIX (PYHKITNH, HEKOTOPHIX HPPAHOHAIBHBIX (YHKIIUN, HEKOTOPHIX
TPUTOHOMETPHUECKUX (DYHKIUH.

8. [Tonarue miomaan miockoi Gurypsl. 3agaya o BEIYUCICHUH TUIOMIAN KPUBOJIMHEHHOHN TparenuH.

9. Onpenenenune uaTerpana (mo Pumany). Heooxomumoe ycinoBue uHTErpupyeMocTi QyHKmn. Kpurepuit
WHTETPUPYEMOCTH (DYHKIIHH.

10. UaTerpupyeMocTs OrpaHu4eHHOI MOHOTOHHOU (yHKIMH. HTErpupyeMocTh HelTpephIBHON (PyHKUINH,
HHTETPUPYEMOCThH KyCOUHO-HETIPEPBIBHON (PYHKUINH.

11. CroiicTBa onpenenéHHOro HHTETpaia, TEOPEMBI O CpPEeTHEM 3HAUYCHHU.

12. MaTerpan ¢ nepeMeHHbIM BepXxHUM Mpenenom. @opmyna Heiotona-Jleloauma.

13. 3ameHa nepeMEeHHON U MHTETPUPOBAHHE 10 YacTsIM B ONPEAEIEHHOM HHTErpale.

14. T'eomeTpudecKre TPUIOKEHHUS ONPEAETIEHHOr0 MHTErpaja; Iiolalb KpUBOJIMHEHHON TpaneluuH, miolaib B
MOJISIPHBIX KOOPAMHATAX, AJIMHA JTyTH, 006EM MPOCTpaHCTBEHHOTO Tea (mpuHiun Kapansepn), miomans
MIOBEPXHOCTH BpallleHUs.

15. IlpunoxkeHus onpenenéHHOro HHTeTpaia K 3aa9aM 3KOHOMUKA: 00bEM BBIITYCKaeMO MPOYKIUH,

k03 purmenT JHKUHN, TUCKOHTUPOBAHHBIN TOXO.

16. HecobcTBeHHBIN MHTErpall ¢ OECKOHEYHBIMH TpeiellaMi HHTETpUpOBanus. HecoOCTBEHHBIM HHTErpall OT
HEOTPaHUYEHHBIX (DYHKIHH.

17. Kpurepuit Ko cxogumoctr. O600mmeHne NOHATHS Tomaaid. CXOIuMOCTh B PaCXOANMOCTb HHTETPAJIOB.
18. 3aMeHa nepeMeHHON, HHTETPUPOBAHUE T10 YaCTSIM, HECOOCTBEHHBI HHTETPAJl C IEPEMEHHBIM BEPXHUM
MIpENEIIOM.

19. Ilpu3Haku cpaBHEHHS UII HECOOCTBEHHBIX MHTETPATIOB OT HEOTPHUIIATENBHBIX (DYHKINH. AGCONIOTHO
CXOJISIITUECS U YCIIOBHO CXOJSIIINECS MHTETPAIIBIL.

20. Kpurepuii Komm cxopumoctu psia. HeoOxoaumoe yclioBHe CXOAMMOCTH. PSIbl ¢ HEOTPUIIATEIbHBIMY YJICHAMH.




21. Ilpusnaku cpapaenus. [Ipusznak Jarambepa. [Ipusznak Kommu. [Ipu3nak [aycca (6e3 mokazaTenbCcTBa).
WuTerpanpHplil mpu3Hak cxoauMoctu Maxnopena-Kormm.

22. 3naxonepeMennble paasl. [Ipusnak Jleitonuua. [Tpusnaku Adens u Jupuxie (6e3 nokazaTensCTBa).

23. AGcoiroTHast CXOIMMOCTH psifa. Y CIIOBHAsI CXOAMMOCTH psiaa. [lepecTaHOBKM YIeHOB psfa.

24. Crenenssle psaapl. Pamgnyc cxoguMocTn, MHTEpBaI CXOAUMOCTH. HenmpepsIBHOCTD CYyMMEBI CTETIEHHOTO psfa.

25. [louneHHoe nuHTErpupoBanue U AuphepeHIMPOBAHUE CTETICHHBIX PSAIOB.

26. Panpr Teitnopa anementapHbix GyHkuuid. Psg @ypre. Tpuronomerpudeckas cucreMa ¢pynkiuii. KoaddunmenTst
dypoe.

27. F'amma u Gera-pyHKIuHu Dityiepa, uX cBoUCTBa (03 J10Ka3aTeIbCTRA).

28. HopmaneHoe pacnpenenenue. BerarucineHre ero MOMEHTOB.

5.2. TeMbl MUCbMEHHBIX PadoT

. DNEeMEHTHI TEOPUH MHOXKECTB.

. [Ipenensr.

. udbdepentnupoBanne GyHKIIUN OTHON TEPEMEHHOM.

. Juddepennupoanne GyHKINN HECKOJIbKUX NIEPEMEHHBIX.
. HesiBHBIC (hyHKIINN.

. HeompenenneHHbpIe WHTETPAIIBL.

. OnpenenenHble HHTETPAJIBL.

. HecoOcTBeHHBIE HHTETPABI.

. UNCITOBBIE U CTETIEHHBIC PSJIBL.

O 01N LN Wi~

5.3. ®oH1 O1IEHOYHBIX CPEICTB

®DOoHJT OLICHOYHBIX CPEICTB JAUCHUIUIMHBI "MaTemaTuueckuii aHanmu3" pa3pa0oTaH B COOTBETCTBHUH C
JoKanbHBIM HOpMaTUBHEIM akToM OI'BOY BO "NJOHAYUI'C".

®DOHIT OIEHOYHBIX CPEICTB MUCIUILIMHBI "MaTeMaTHdecKuii aHaiau3" B TOJTHOM OObEME IIPEICTaBIICH B
BHJIE MPUIIOKEHUSA K JaHHOMY PIT/I.

5.4. IlepeyeHb BHI0OB OLICHOYHBIX CPEICTB

®DOHJT OIEHOYHBIX CPEICTB IS MPOBEICHUS TEKYIIETO KOHTPOJIS OOYJaromIuXcsl BKITIOYAET B CeOs: WHIWBUIYaATLHEBIC
3aJlaHusl, pacueTHBIC PA0OThI, KOHTPOJIbHBIC BOIPOCHI, SK3aMEHAIIMOHHBIE OUJICTHI.

PA3JIEJI 6. CPEACTBA AJJAIITAIIMHU ITPEIIOJABAHUA JUCHUIIJIMHBI K
MNOTPEBHOCTAM JINL C O PAHUYEHHBIMHA BO3MOKHOCTAMMHU 310POBbSA

B cnywyae HeoOX0AMMOCTH, OOYUYaIOIIMMCSI U3 YHCIA JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 30pOBbs (IO
3adBJICHHIO OOYyYaloIIerocs) MOTYT HpeAjaratbCsi OOHM U3 CICAYIOIMX BapUaHTOB BOCHPHUATHSA HH(popMauuu c
Y4€TOM WX WHIUBUIYAIbHBIX TICHXO(HU3HUECKIX OCOOCHHOCTEMH:

1) c mprMeHeHrEeM 3JIEKTPOHHOTO O0yUYeHHS U AUCTAHIIMOHHBIX TEXHOJIOTHH.

2) ¢ IpUMEHEHHEM CHEUUAIBHOrO 000pyIOBaHUS (TEXHUKH) W HMPOTPAMMHOIO OOECTICUECHHUS, UMEIOLINXCS B
OI'bOY BO "HAOHAYUI'C".

B mpomecce oOydeHHss TpuU HEOOXOAWMOCTH Uil JIML C HApYHICHUSIMH 3pEHHsI, ClIyXa W OIOPHO-
JIBUTaTENBHOTIO anmnapaTa MpeaoCcTaBIAI0TCA CIEAYIOIUE YCIOBUS:

- Ul JIML C HapyLICHHUSMH 3peHHs: y4eOHO-METOOMUYECKHE MaTepuasibl B IeYaTHOW (hopMe yBETHUEHHBIM
mpudpToM; B (opMe DIEKTPOHHOTO [OKyMeHTa; B (¢opme aynuodaiina (mepeBon y4eOHBIX MaTepHajoB B
ayauoQopMaTt); MHIUBHIYyaIbHbIC 3a1aHUS U KOHCYJIbTAIHU.

- UId JML C HapyLIeHWsSMHU CllyXa: y4eOHO-METOAMYECKHe MarepHuajibl B ImedaTHod ¢opme; B dopme
JIEKTPOHHOTO JOKYMEHTA; BHUIEOMAaTepHalbl C CyOTHUTpaMM; HHIUBHIYyalbHble KOHCYJIbTALIMM C IPUBJIECYCHUEM
CypAONepeBOIUNKA; MHANBUTyaJIbHbIE 3aJJaHNUS U KOHCYJIbTAILIHU.

- IS JMI C HapyLIEHUSIMH OIOPHO-ABHUIATEIFHOTO ammaparta: y4eOHO-METOAMYECKHE MaTepuasibl B
medaTHOW ¢opMme; B (PopMe DJISKTPOHHOTO MOKyMeHTa; B (opme aynuodaiina, WHIWBHIyabHBIE 3aJaHusS U
KOHCYJIbTAIIH.

PA3JIEJ 7. METOJUYECKHUE YKA3AHUSI 151 OBYYAIOLIUXCS IO YCBOEHUIO
JUCHUILINHBI

OcBoeHrEe MUCHHIDINHBI «MaTeMaTHUecKHi aHalu3» MpeaycMaTprUBaeT KOMIUIEKC MEpONpPHUATHH, HAIpaBICHHBIX Ha
(hopMupoBaHue y 00ydaronuxcsi 0a30BBIX CHCTEMHBIX TCOPETHYCCKUX 3HAHWMN, NPAKTHYECKUX YMCHUN U HaBBIKOB,
HEOOXOUMBIX ISl UX IPUMEHEHUS Ha MPaKTHKE.

BazoBbiii Matepuall ocBaBaeMOM JUCIUILIMHBI J1aeTCsl B paMKaxX JICKIIMOHHBIX 3aHATHN. KoHcrekrupoBaHue JIEKIMM
PEKOMEHAYETCA BECTH B CIICHIUAJIBLHO OTBe):[eHHOﬁ OJid 3TOro TETpaau. B KOHIIC K&)K]lOf/i JICKIIMMU O3BYYHMBACTCA
CIIUCOK JIOTIOJIHUTEIBHOM JINTEPATypPhl, KOTOPYI HEOOXOJMMO H3y4YuTh I 0OOJiee IOJIHOTO NPEJCTaBICHUS 00
HCCIIETyEMOM BOTIpOCE.

CeMuHapckue 3aHATHS 10 [OUCHUIUIMHE «MareMaTHYecKHii aHaiM3» TMPOBONATCA C IIENBI0 MPHOOPETEHHS
MPAKTHUYECKAX HAaBBIKOB. JlJig pelleHHs MTPaKTHUECKUX 3alad M MPUMEPOB TaKKE PEKOMEHAYETCS BECTH




CIIeIMAIBbHYIO TETPab.

[enpio caMOCTOATENBLHONW PA0OTHI SBJSETCS MOBTOPEHUE, 3aKPEILUICHHE M PACHIMPEHUE M3YYCHHOTO HA CEMUHAPCKUX
3aHATHAX MaTepuana. JlJis 3aKkperuicHUsT HaBBIKOB, IIONYYEHHBIX HA CEMHHAPCKUX 3aHATUSX, HE00XOIUMO
00s13aTEIBLHO BBIIOJHUTE JOMAIIIHEE 3aJaHHE.

OcBoeHHUE TUCIHUTLTAHBI 00YJIAOIIIMMICS TIeJIeCO00pa3HO IPOBOJUTH B CIEAYIOIIEM ITOPSIKE:

1) nonyuyeHue 6a30BbIX 3HAHUI 10 KOHKPETHOUM TEME JIUCIUILIMHBI B PAMKAX 3aHSITHN JICKIIMOHHOTO THIIA;

2) paboTa ¢ OCHOBHOM U JIOTIOIHUTEILHOM JTUTEPATYPOH 110 TeME MIPH MOJTOTOBKE K CEMHHAPCKUM 3aHATHUSM;

3) 3akperuieHue MOTYYSHHBIX 3HAHUH B paMKaX MPOBEICHUS CEMUHAPCKOTO 3aHSTHS;

4) BBITIOJIHCHHUE 3aJ]aHUN CAaMOCTOSTEIBHOM pabOThI/MHINBUYATbHBIX 33JJAHUH 10 COOTBETCTBYIOIIEH TeMe;

5) momydeHue [ONMONHUTENBHBIX KOHCYJNBTAllMi Yy TpenojaBaTells MO COOTBETCTBYIOIIEH TeMe B JHH M 4Yachl
KOHCYJbTAIHi;

Cepbe3Hasi W METONWYECKA TPaMOTHO OPraHM30BaHHAs paboTa MO TMOATOTOBKE K CEMHHAPCKAM 3aHSITHUSM,
HAITMCAHHUIO MHCHMEHHBIX PadOT 3HAYUTEIHLHO OOJISTYUT TOJATOTOBKY K TEKYIIEMY W IPOMEKYTOYHOMY KOHTPOJIO
3HAHWM.
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PA3JIEJI 1.
INACHOPT ®OHIA OIIEHOYHBIX CPEJACTB
10 AMCHUIUIHHE (MoAYy.J10) «MaTeMaTHYeCKUl aHAJIU3)

1.1. OcHoBHBIE CBeleHHS 0 JUCUUILIMHE (MOTYJIe)

Tabauma 1
XapakTepucTrKa AUCIUILIUHBI (MOTYJIs)
O6pa3zoBarebHas mporpaMma bakanaBpuar
Hamnpagienue noarotoBku 38.03.01 DxoHOMHUKA
[Tpoduinb Hasnoru u Hanoroo0oxeHue
KosinuecTBo pa3iesioB TUCIUILIMHEI 6
Hacrs 00pasoBaTeLHOR b1.0.05. O6s3aTenpHas yacThb
IPOTPAMMBI
DOpMBI TeKyIIIEro KOHTPOIIA NunuBuayanpHOE 3a7aH1e, pacueTHAas
pabota

lloxaszamenu Ounas dhopma 00yueHus
Konu4yecTBO  3a4eTHBIX  ©IWHUIL 3
(KpeauToB)
Cemectp 1,2

1 cemecTp 2 cemecTp

Oowan mpyooemkocmo (akaoem. 144 144
uacoe)
Ayoumopnuasn KOHmMaKkmuasn 50 9
paboma:
JIeKIMOHHBIE 3aHATHS 16 36
[IpakTHUeCKHE 3aHATHUS — —
CeMHHapCKHUE 3aHATHS 32 54
KoncynpTanuu 2 2
CamocrosiTeibHas padora 67 25
KontpoJuab 27 27
Dopma NPOMENCYMOYHOU SK3aMeH SK3aMeH
ammecmayuu




4

1.2. IlepeyeHb KOMIIETEHIIMI C YKA3aHUEM I3TANOB ()OPMUPOBAHUS B
npoiecce 0CBOCHUs 00pa30BaTeJIbHOM MPOrPAMMBI.

Tabmmma 2
IlepedyeHb KOMIIETEHIIUN U UX JIEMEHTOB
Nuaukarop
KOMIICTCHIIUH H DneMeHThl HHAUKaTOpa HNunexc
Komnerenmms
ero KOMIICTCHITUH 3JICMEHTa
dhopMyIHpOBKa
3Hamo'
1. ocHOBEI
MaTEMaTHYCCKOTO aHaIN3a
> | TIKo OC1I -
HEOOXOAUMBIE JUIS 1131
pEIICHUSI SKOHOMHUYECKHUX '
3a1a4;
2. obmrue Gpopmel,
3aKOHOMEPHOCTH 1
P ITKo OC II -
WHCTPYMEHTAJILHBIE 1132
CpeaCTBa MaTeMaTHYECKOTO '
aHaJm3a;
3. METO/bI PEIICHHUS
OCHOBHBIX 3aJ1a4
Mmatematuueckoro aHanu3a | [1Ko OCII -
ITIKo OC II ITKo OC II-1.1:
U X IPUMEHEHUE IS 1.13-3
Crnocoben OddexTuBHO
pelieHus
HCIIOJI30BaTh MIPUMECHSICT
SKOHOMHYECKHX 3aJ1a4.
METOJIBI METOJIBI
MaTeMaTI/IfIleCKOFO MaTeMaTI/IfI[eCKOFO Ymemo:
1. TOHSTH MOCTABIICHHYIO [TKo OC 1T -
aHanm3a I aHau3a JJs
3ajavy; 1.1V-1
pelieHus perieHus
MIPUKIIATHBIX TIPUKIIATHBIX 2. OpHEHTMPOBATECS B
MMOCTAaHOBKAX 3aJ1a4 U IIKo OCII -
3a7a4 3a1a4
METOJIaX MaTeMaTUUYECKOr0o 1.1V-2
aHam3a;
3. IPUMEHATHh METObI
MmatemaTuueckoro aHanu3a | [IKo OCII -
JUISL pEILICHUS 1.1V-3
SKOHOMHYECKHX 3a/1a4.
Bnaoemy
1. HaBBIKAMHU MMPUMEHEHUS
COBPEMEHHOI'0
MaTeMaTHUYECKOTO I[IKo OCII -
WHCTPYMEHTApHUs IS 1.1B-1
pelieHus
SKOHOMHYECKHX 33J1a4;
2. HaBbikaMu 1octaHoBkH, | [IKo OC I -




Nnuaukarop

KOMITETEHIIUH 1 DneMeHTHl HHAUKATOpa HNunexc
Komnerenmms
ero KOMIICTCHITUH DJIEMEHTA

dbopmyIHpoBKa
pelieHus 3a1a4 u 1.1 B-2
HHTEpIIpeTaluu
pe3yJIbTaTOB B
PKOHOMMYECKHUX TEPMHUHAX;
3. HaBBIKAMH aHaINU3a U
MpeCTaBICHUS
pEe3yJIbTaTOB [TKo OC 11 -
aHAJUTUYECKON U 1.1 B-3
HCCIICIOBATEILCKOM

pabOTHI.




Ta0muna 3

Oransl HopMHUPOBAHHS KOMIIETEHIIMN B IPOIIECCE OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTPAMMBI

Konrpompyembie HanmenoBanue
Ne pazziensl (TEMBI) Homep | Kop unaukaropa
OILICHOYHOTO
/11 IUCIUAILINHBI ceMecTpa KOMIIETEHIINU
(Moay 1) CpeacTBa
[IKo OCII-1.13-1
[IKoOCII-1.13-2
p L5 I[TIKo OCII -1.1 3-3
asaein 1. JJICMCHTHL IIKoOCII-1.1VY-1
1. | Teopun MHOXECTB H 1 [IKo OCII-1.1V-2 Hapmenayansnoe
Npe/IeNnos Ko OC I1-1.1 V-3 sanaHue
[IKo OCII-1.1 B-1
[IKoOCI1I-1.1 B-2
1Ko OC1I -1.1 B-3
IIKo OCII-1.13-1
[1IKo OC Il -1.1 3-2
Paznexn 2. IIKo OC1II-1.13-3 NnnuBunyansHoe
5 HuddepenmanbHoe 1 gﬁg 85 g 1% 3’% 3aJjaHue
vcurcieHue (QyHKIUU Ko OC I -1.1 V-3 PacuerHnas
OJIHOU MEepeMEHHOM Ko OC 1I -1.1 B-1 pabota
[IKo OC1II-1.1 B-2
[IKo OC1I-1.1 B-3
[IKoOCII-1.13-1
[IKoOCII-1.13-2
Paznen 3. IIKo OCII-1.13-3 NuauBuayansHoe
Hnbdepennmansnoe [MIKo OC 1T -1.1 V-1 SaaIe
3. | ucuncneHuu (QyHKIUU 1 I[IKoOCII-1.1VY-2 P 8
HECKOJIbKUX HIIEO 82 Ii 11 gi ZC;SeOTTHaaﬂ
11Ko II1-1.1 B-
TEpEMEHHBIX [IKoOCII-1.1 B-2
1Ko OC1I-1.1 B-3
[IKoOCII-1.13-1
[IKoOCII-1.13-2
Ko OC11-113-3 | Yymupunyanshoe
4 Pasnen 4. Hesasuble 1 gﬁg 85 g ii g; 3ajaHue
byHKIIIH Ko OC 11 -1.1 V-3 PacueTHasn
Ko OC IT-1.1 B-1 pabora
[IKoOCI1II-1.1 B-2
[IKo OC1I-1.1 B-3
[IKoOCII-1.13-1
[IKo OC1I -1.1 3-2
Paznen 5. [IKo OC 1T -1.1 3-3 HHM;EH?ZEE PHOC
5. | UaTerpanbHoe 2 Ko OC 11 -1.1 ¥-1 b o
R —_ Ko OC I -1.1 V-2 actcTHasd
Ko OC 11 -1.1 V-3 pabora
IIKo OCI1I-1.1 B-1




Ko OC1II -1.1 B-2
1Ko OC1I -1.1 B-3

Paznen
pAIIOB

6.

Teopus

[IKoOCIl-1.13-1
I[IKo OCII -1.1 3-2
[IKo OC I -1.1 3-3
[IKoOCII-1.1V-1
[MKo OCII-1.1VY-2
[IKo OCII-1.1V¥-3
[IKoOCII-1.1B-1
[IKo OC1II -1.1 B-2
1Ko OC1I -1.1 B-3

NupuBunyansHoe
3aJaHue
Pacuernas
paboTta
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PA3JIEJ 2.

TEKYI[[HPI KOHTPOJIb 1O ANCHUIIVIMHE (MOAYJIIO)
«MareMaTHYeCKHl aHAJIU3)

Tekymuii KOHTPOJb 3HAHMM HCHOJIB3YETCA JUISL  ONEPAaTUBHOIO U
pPEryJIIpHOTO  yOpaBjieHUs  Y4yeOHOH  JIeITENBHOCTHIO (B TOM  YHCIE
CaMOCTOSITeTIbHOM paboTON) 00yUYarOIIMXCs.

B ycnoBusix OamibHO-pEHTHHTOBOM CHUCTEMbI KOHTPOJS Pe3yJIbTaThl
TEKYILEro OIEHUBAHMS OOYYaroUIerocs HUCIOIb3YIOTCS Kak II0Kazarelb €ro
TEKYIIEro peuTuHra. TeKylmuid KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISIETCS B
TEYEHUE CEMEeCTpa, B X0JI€ MOBCEIHEBHONU y4eOHON pabOThI MO WHIAUBUIYAIbHON
WHULIMATUBE TpenoaaBarenid. JlaHHBIA BUJ ~ KOHTPOJIE  CTUMYJHUPYET ¥y
oOy4Jaromerocsi CTpeMJeHUE K CHUCTEMaTUYECKOM CaMOCTOSITENbHOM padoTe IIo
W3YUYCHUIO JUCHUIUTUHBI (MOAYJIA).

Tabmuua 2.1.
Pacnpenenenue 6aioB 1o BujaM yuyeOHOM A€ TEILHOCTH
(OayTbHO-PEUTUHTOBAs CUCTEMA)

HanmenoBanue Bun 3ananus
Pasznena/Temsl
n3 PP
Pazgen 1 22 15
Pasnmen 2 22 15
Paszgen 3 12 14
Hroro: 1000 56 44
HammMmenoBanme Bun 3aganus
Pasnena/Tembl e 3P
Pasnen 4 12 12
Pazmen 5 34 15
Pasgen 6 12 15
Hroro: 1006 58 42

PP — pacuernas pabora;
N3 — unauBuIyanbHOE 3a/1aHNE
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2.1 PexoMeHAanuM MO ONEHMBAHUIO Pe3yJbTATOB HHIUBHAYAJbHBIX
3aJaHuil 00y4Yarouuxcs

Kpumepuu oyenueanus. YpoBeHb BBIIIOJHEHUS TEKYIIUX WHAUBUIYAIBHBIX
3aJlaHAM  OIleHMBaeTcsd B Oamiax. MakcHUMallbHOE KOJHMYECTBO OaIoB IO
VH/IMBUAIYAJIbHBIM 33JJaHHUSIM OMNPEAEISACTCS MPENOAABATENSIM U MPEACTABICHO B
tabmure 2.1.

NuauBuayanbHbIe 3aJjaHUs NIPEJICTABICHBI B BUAE OLICHOYHBIX CPEJICTB U B
MOJTHOM O0BbeMe Tpe/CTaBIeHbl B OaHKe WHIWBUAYyaJbHBIX 3aJaHUi B
ANEKTPOHHOM BHje. B (OHIE OIIGHOYHBIX CpPEICTB MPEACTaBICHBI THIIOBHIC
WHUBUAYAJIbHBIC 3aJIaHMs, pa3pab0oTaHHbIC ISl U3YUYCHUS TUCITUILIMHBI (MOTYJIS)
«MareMaTU4eCKU aHaJIu3).

Hnoueuoyanvnoe 3a0anue Nel
(Oemoncmpayuonuwlii 6apuanm,)
Pabota coctout u3 10 3amanumii u BKiIoyaeT B ceOs 3amaHus pasgeny 1.
MaxkcuManbHOE KOIMYECTBO OAIIOB COCTaBIsIeT 22 Oaa.
3adanue. Beraucinre npeaessl:

_6x' —5x* +4x+11 : >
b lim 2x° +3x% + 2X ; ©) lemx( X2+1_X);
2 2
2) Iimw; 7) IimX—;
o0 TX+2X+1 x>0 1 —c0os(5x)
. X*—=5Xx+6 : : ) _
3) leggm, 8) leig(xsmxctg (2%));
3 _ 2x-1
4 lim—>=% . 9) Iim(4x 1) :
2 2% +5x —18 o 4%+ 3
5x
5) ljmYX+10-4. 10) Iim(3x+1j |
©0 By o | 3x -3

Hnoueuoyanvnoe 3a0anue Ne?
(Oemoncmpayuonuwlii eapuanm,)
Pabota coctout u3 4 3amaHuil W BKIOYaeT B ceOs 3aqaHusi pasieny 2.
MakcumalibHOE KOJIMYECTBO 0alioB cocTaBisieT 22 6asa.
3aoanue 1. Haligute npou3BoHbIE QYHKIIUNA:

1+ X+ x2 2y )5 2 3
1) y=———; 2) y=1-e"J; 3) y= + :
1—x+x? ( ) cos*x  cos®x
3aoanue 2. BpruaucnuTe Tpenen, HUCHONb3ys mpaBwio  JlomuTans
. In(Inx)
lim——=.
Xx—>e X —e

3aoanue 3. Haiinute Haubomblliee W HaMMEHbIEE 3HAUYCHHE (YHKIMH Ha
yKa3aHHOM IPOMEKYTKE:

36

1) y=-2x>-3x*+4, xe[-2-05]; 2 y:3x+?+%, x €[2:6].
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3
X+1
3aoanue 4. llpoBeaute mONHOE HCCIENOBaHUE (DYHKINUU y:QH
X

MOCTPOMTE €€ rpaduK.

Hnouesudyanwvnoe 3adoanue Ne3
(Oemoncmpayuonuwlii eapuanm,)
PabGora cocTtout u3 3 3ajaHuil M BKIIOYAET B ceOs 3adaHus 10 paszeny 3.
MakcuManbpHOE KOJINIECTBO 0aIOB cocTaBisieT 12 0aiuioB.

3aoanue 1. Haiinute yacTHpIe NPOM3BOJHBIE 1-ro mopsaka (QYHKIIHH:

X2

3aoanue 2. Halimute YacTHbIE MPOU3BOJHBIE 2-TO TOpsJKa (DYHKIUU:
2x—y2

z

Z=¢
3adanue 3. Viccnenyiite Ha sxetpemMyM GyHKImIO Z =3X° + y2 + 4Xy — X + 2.

Hnoueuoyanvnoe 3ad0anue Nod
(OemoncmpayuonHwlil 6apuanm,)
Pabota coctouT m3 2 3agaHMii M BKIIOYACT B ceOs 3amaHus Mo paszzaeny 4.
MakcumanibHOE KOJUYECTBO 0aioB coCTaBisieT 12 6aos.
3aoanue 1. dupma BBITyCKAeT JIBa BUAA MPOAYKIIMH B KOJIMYECTBE X H Y

COOTBETCTBEHHO. lleHa enuMHuLBl TPOAYKUMH TMEPBOIO W BTOPOro BHUAA
COOTBETCTBEHHO paBHa P; =8 u P, =10 pyOneir. dyHKUUSA 3aTpaT UMEET BUJ

S(X,y) =X + xy + y*. OnpezenuTe mIaH BHITYCKa IPOLYKIMH, 00€CTICUHBAIOIIMIA

(bupmMe MakCUMallbHYIO MPUOBLIb MOCHE MOJHOW ee peanu3auuu. Yemy paBHa 3Ta
MaKcUMasbHas IpUObLIb?

3aoanue 2. dupma peamuzyeT aBTOMOOWIM JBYMs cIlocoOamu: Yepe3
MarasuH M 4epe3 TOpProBbIX areHToB. Ilpu peamuzanuu X aBTomMoOuWiel dyepes
MarasMH pacxoibl Ha pealu3aldio COCTaBIsAoT 17nX+4nx’ yci. ex., a mpu
npojake Y aBTOMOOWJIEH depe3 TOProBbIX AareHTOB pPacXOJbl COCTaBISIOT

5ny +2ny’  yen.  ex.  Ompemenure  ONTHMANbHBIA  CHOCOO — peanM3aluu

aBTOMOOUJIEH, MHUHUMHU3UPYIONIMI CyMMapHbI€ pacXoJbl, €CIM O0O0Ilee YHCIIO
npeaHa3HAYCHHBIX I Mpoaaxu aBromoomiten coctapisier 3(N+ 20) mryk. Uemy

PpaBHBI 9T MUHHUMAJIbHBIC CYMMAPHBIC pacxomﬂ? 3I[CCI) N — HOMEp BapHaHTA.

Hnoueuoyanvnoe 3a0anue Ned
(Oemoncmpayuonuslii eapuarnm,)
Pabota cocTtouT W3 5 3amaHuil W BKIIOYaeT B ceOs 3aJaHusl pasieny o.
MakcuManbpHOE KOIHIeCTBO 0aoB cocTaBisieT 34 Oaiuia.
3aoanue 1. Haiinute HEONpeIeICHHBIE HHTETPAJIBI:

1) j(ng—X—ZG+4jdx; 2) Ix—dx 3) [cos’3x-sin3xdx.

4% + 2017
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3aoanue 2. Bpruucnute MHTETpAll METOJOM HWHTETPUPOBAHUS 1O YaCTAM
[ xarctg xdx.

3aoanue 3. Bpruuciure miomans (GUTyphl, OTrpaHHMYEHHOW TpaduKamu
byHKIHE Y=X° 1 Y=X+2.

3aoanue 4. Brrancnute 00beM Tela, MOMYUYEHHOTO BpallleHHEM BOKPYT OCH
OX ¢urypsl, orpaHHueHHON rpadukamMu GyHKIHN Y = Jx, x=0, x=4.

3aoanue 5. IlycTh W3MEHEHHE €XKCIHEBHOW TMPOU3BOIUTEIHLHOCTH TpyAa
HEKOTOPOTrO MPOM3BOACTBA 3ajaHo (yHkumeii f (t)=-0,0054t% + 0,28t +12,34,

rae t — Bpemsa paboTel B wyacax. Haiinure o00BeM BBIIIyCKa MNPOTYKIIHH,
MPOU3BEACHHOM 3a 8-4acoBOil paboyuii JeHb.

Hnouesuodyanwvnoe 3aoanue N6
(OemoncmpayuonHbslil 6apuanm,)
PaGota coctout W3 2 3amaHuii W BKIOYaeT B ceOs 3amaHusi pasieny 6.
MakcumanbHOE KOJIUYECTBO 0aIoB COCTaBIIsIET 15 6aios.
3aoanue 1. Halitu 001aCcTh CXOUMOCTH CTETICHHOTO Psija:
1+ 2X N 4x* . 2" X" N
33 53 (2n+1)° V3"
o (x+2)

3aoanue 2. Halitu 006;1acTh CXOIMMOCTH Psijia ZT
n=1 n *
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2.2 PexoMeHIAlUM 10 OLCHHBAHHUIO Pe3yJIbTATOB PACYETHBIX padoT
(KOHTPO.JIb 3HAHUIA 110 pa3aes1y) 00y4aromuXcs

Kpumepuu oyenusanus. YpOBEHb BBIIOJHEHUS TEKYLIUX PAacUETHBIX padoT
olLleHHBaeTcs B 6aytax. MakcuManbHOE KOJMYECTBO OaJIJIOB 33 pacueTHbIE pabOThI
OIIPENEIAETCS MPENOIaBaTENAM U NIPEACTABICHO B Tadbmmue 2.1.

PacueTHbie pabOThI IPEACTABIECHBI B BU/IE OLIEHOYHBIX CPEJICTB U B IMOJHOM
o0beMe TMpecTaBIeHbl B 0aHKE pacyeTHBIX paboT B ANEKTPOHHOM Buje. B donme
OLICHOYHBIX CpEACTB IPEJCTaBICHbl TUIIOBBIE PACUETHBbIE, pa3paOOTaHHBIEC IS
U3Yy4EHHUS JUCHUILIMHBL (MOyJIsl) «MaTreMaTH4ecKUil aHaIu3y.

Pacuemnan paooma Nel
(OemoncmpayuoHHblil éapuanm,)

Pacuernas pabota (PP) cocrouT u3 naByx 3amaHuii mo Temam pasaena 1,
TpeOYIOMUX TOJHOTO pemieHus. [Ipr WX BBHIMOTHEHWH HEOOXOIWMO 3aIlnCcaTh
MOJTHOE 0OOCHOBAaHHOE PEIICHUE U OTBET.

3aoanue 1. BeraucauTh pEEbl:

1) "m—2x+2+4x2_

2 _ 2
x—%0 + X+ oX

’ 0 x sin(3x) ’

oL X+ X—2

2 _ 3x
gy im0 gy iy (i) .
X—2 X—2 X—>00 2x_3
3
3aoanue 2. ViccrnenoBaTh Ha HENPEPHIBHOCTH (DYHKIIHIO f(X):X—l B
X+

TOYKax X, =—1u X, =2.

Kpumepuu oyenueanusn 3aoanuii PP-1

KonudyecTBO monmydeHHBIX OaljloB 3aBHCUT OT IIOJMHOTHI PEIICHUS W
MPaBWJIBHOCTH OTBeTa. [IpaBUIBHBIA OTBET INPH OTCYTCTBUU TEKCTa PEIICHUS
orieHuBaetcs B 0 6amutoB. [loHOe mpaBMIIBHOE peIlICHHE 3aJJaHMi OIICHUBACTCS B
15 6anmoB

OO6mee kommuecTBO HaOpaHHBIX OamioB 3a PP-1 mo3Bomiser oneHUTH
YCHEIIHOCTh €€ BBIMOJIHEHUS W YPOBEHb YCBOCHUS YyYeOHOTO Marepuaia
paznena 1.

Pacuemnan paboma No2
(Oemoncmpayuonuwlii eapuanm,)

Pacuetrnas pabdora (PP) cocroutr u3 naByx 3agaHuil mo Temam pazjaena 1,
TpeOYyIOMX TOJIHOTO pemieHus. [Ipy UX BBIMOJHEHUH HEOOXOJMMO 3aIucaTth
MOJTHO€ 00OCHOBAHHOE PEIIEHUE U OTBET.

3aoanue 1. . Berauciuth mpou3BOIHbIE (DYHKITUH:

3 —2x?
1)y= 2) y = Vsin 2x.

2x + 5

. x3+4
3aoanue 2. Haiitn acuMntoTtsl rpaduka GyHKIUU Y =

3x2+x
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3aoanue 3. Halitu HauOonblliee W HAWMEHbBIIEE 3HAYCHHE (QYHKIIMH
. x*+4
y = L2 HaoTpeske [1; 4].

Kpumepuu oyenusanusn 3aoanuit PP-2

KonudyecTBO moOnMydeHHBIX OalloB 3aBUCHT OT IIOJMHOTHI DEIICHUS W
MPaBUIBLHOCTH OTBeTa. [IpaBWIBHBI OTBET TMPH OTCYTCTBHHM TEKCTA PEIICHUS
onecauBaetcs B 0 6ayio. [lomHOE MpaBHIIbHOE PEIICHUE 3a/IaHHMI OLICHUBACTCS B
15 6anmoB

OO6miee konmuecTBO HaOpaHHBIX OamioB 3a PP-2 mo3Bosisier oneHUTH
YCHEIIHOCTh €€ BBIITOJIHCHHS M YPOBCHb YCBOCHHS YdYeOHOTO MaTepHaia
pazzena 2.

Al. Yemy paBHO 3HaueHne GyHKIuU Z = X° + X’y B Touke (—1;1)?
a) 2, 0) —2; B) 0; r) 1; o) —1.

oz
A2. Yemy paBHa yacTHas IPOU3BOHAS ~ ecid Z =X +3xy +y*?
X

a) %:3x2+3y+y2; 0) §:3x2+3y; B) %:3x2+3y+2y;
X
r) ?:3x2+3xy; ) %:3x2+3x+2y.
X X
3
B1. Yemy paBHa yacTHasi MPOU3BOIHAS Q , €CIIN Z =— — y ?
Yy X
p@_ 20 1. @ % .y a2 1
& ¥y ox o y X o Yy x
2 3
o 2y ay 2y X

2
z
B2. Yemy paBHa yacTHas IPOM3BOHAS Fvl ecin Z =cos(3y —2x)?

2 2 2

a) 2; =—cos(3y—-2x); ©0) 0 Z—9(:03(3y—2x); B) 0 Z—cos(3y—2x);

2 2
r) 2

2 a Z —
z =—9c0s(3y — 2x); ) W__QCOS?’y'

2

0’z 01 0’z
ox® ' oy? oxoy

C1. BeuncinuTh 4acTHbIE TPOU3BOJAHBIE BTOPOTO MOPSAIKA

GbyHKIUU:

z=¢e"

C2. UccnenoBath Ha SKCTpeMyM (YHKIHUIO:
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Z=X"—Xy+y +2y—-x+4.

Kpumepuu oyenueanus 3aoanuii PP-3

[TpaBunbHBIN OTBET Kaxa0ro u3 3anannii Al-A2 onenuBaetcs no 1 6amry, a
B1 - B4 onenuBaercs o 1,5 6amna. [Tomroe mpaBunbsHOe pemenue 3ananus C1-C2
orieHUBaeTcs 1o 3 6auta. MakcumaibHbIN 0ajul 3a BRIMOJHEHHE Beel paboTel — 14
0aJIJIoB.

3amganus tuna A u B cuMTaroTcs mpaBUIIbHO BBITTOJHEHHBIM, €CJIU CTYJEHT
BBIOpaJI €IMHCTBEHHO IMPaBUJIbHBIA OTBET W3 MATH MpeiokeHHbIX. KomnuecTBo
MOJYYeHHBIX OayuioB 3a 3amaHus Ttuna C 3aBUCHT OT IOJTHOTHI PEIICHHUS U
MPaBWIBHOCTH OTBeTa. [IpaBUIBHBIA OTBET MPH OTCYTCTBUU TEKCTa pPEIICHUS
orennBaeTcs B 0 0aUioB.

OO6miee kommuecTBO HaOpaHHBIX OamwioB 3a PP-3 mo3BoisieT OLECHHUTH
YCHEITHOCTh €€ BBIMIOJIHCHUS M YPOBEHb YCBOCHHUS YydYeOHOTO MaTepHuaia
paznena 3.

Pacuemnan paboma Ned
(OemoncmpayuoHHblil éapuanm,)

Pacuernas pabota (PP) cocrouT u3 omHOro 3agaHusi mo temam pasjena 4,
TpeOYIOIIUX MOJHOro pemeHus. [Ipu ero BBHINOJHEHWHM HEOOXOAMMO 3aIMCaTh
MOJIHOE€ 0OOCHOBAaHHOE PEUIEHUE U OTBET.

3aodanue. IlpeagnpuHuMaTenb JOJKEH NPUHATH pEUIEHUE O MPUOOpPETEHUU
100 enuHMI] TPOAYKIIMU, KOTOPYIO BBIMYCKAIOT ABe (upMbl. M3BeCTHO, UTO eciu
OH 3aKaXeT Ha TepBoM dupMe X H3AETUN, TO eMy NpHUAETCS 3alJIaTUTh el
f (X)=25+2x+0,2x* pybuneii, a py BBHIOJIHEHNH STOTO 3aKa3a BTOPOil HupMOi

ero 3arparthl cocTaBaT T (X)=15+6Xx+0,3x? oneri. Halimure onTtuMalibHOE
p 2 Py

pacnpeneneHre 3aka3za MEXay (Gupmamu, Tpu KOTOPOM OOIMe 3aTpaThl OyayT
MUHAMAJIBHBIMH, a TakKKe OIpeACIUTe MaKCHUMaJIbHBIH YpPOBEHb 3aTpar,
COOTBETCTBYIOIIHNNA CaMOMY HEYJAYHOMY PEIICHHIO TPEITPUHUMATEIIS.
Kpumepuu oyenusanusn 3zaoanuii PP-4

KonndyecTBO moOnmydeHHBIX OaioB 3aBHCHT OT IIOJMHOTHI PEIICHUS W
MPaBUILHOCTH OTBeTa. [IpaBUIBHBIA OTBET MPHU OTCYTCTBHHM TEKCTa PEIICHUS
ornenuBaetcs B 0 6amioB. [lomHOe mpaBUIIbHOE pEIICHUE 3aJ1add OICHUBASTCS B
12 6anmoB

O6miee KoMuecTBO HaOpaHHBIX 0aJUTOB 3a paboTy PP-4 mo3BossieT oeHuThH
YCHENIHOCTh €€ BBIMIOJIHEHWSI M YPOBEHb YCBOCHHS YUeOHOTO MaTepuasa
paznena 4.

Pacuemnan paboma No5
(Oemoncmpayuonuslii eapuanm,)
Pacuetrnas pabora (PP) coctout u3 Tpé€x uvacTedi W BKJIO4YaeT B cebs 8
3aJlaHui 10 TemMaMm pasjena 5.
Yacts 1 comepxuT nBa 3aaHusi 6a30BOr0 ypoBHs (3a/1aHus TUIa A).
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Yacte 2 cOAepKUT 4YeTbIpe Oojee CIOXKHBIX 3aJaHusi 0a30BOT0 YpOBHS
(3amanusa Tuma B). 3amaHus STHX 4YacTel CUMTAIOTCA BBIMOJHEHHBIMH, €CIIH
CTYZCHT BBIOpaj €MWHCTBEHHO MPABUIIbHBIN OTBET U3 MATH MPEJI0KECHHBIX.

Yactp 3 cocrout U3 TpEX 3a7aHuii, TPEOYIOIINX MOJHOTO peuieHus (3adaHus
tuna C). Ilpu uX BBIMOTHEHMH HEOOXOAMMO 3aMUCaTh MOJHOE OOOCHOBAHHOE
pEIIEHUE U OTBET.

3adanus

Al. Kakas w3 TmpuBEeACHHBIX (YHKIMH SBISICTCS TMEpBOOOpa3sHOM (YHKIIUU
f(x)=3x*+2?

a) 3X’+2x; 6) xX*+2x+1; B) 6X+2; r) xX°+x%; n) 6X.
1

A2. YUemy paBeH Ompe/eIeHHbII HHTErpaj I x®dx ?
-1

2 1
a) 7 0) 7 B) 0; r) 1; n 2.
B1l. YUemy paBeH HeomnpeaeneHHbIA HHTETpall _[ (e —sin3x)dx?
1
a) € +c0s3x+C; 0) e‘*+§cos3x+C; B) e —cos3x+C;
1
r) —e‘x+§cos3x+C; n) —e*—3cosx+C.
B2. YUemy paBeH HeomnpeneIeHHbIN HHTETpal I(ZX + %j dx?
X
X X+1 1
a) +Inx*+C; 0) +Inx*+C; B) 2°+=+C;
In2 Xx+1 X
1 2" 1
r) 2’In2+—+C,; _=
) 2X & In2  x

. dx
B3. Uemy paBeH HeomnpeieIeHHBIN HHTETpal _[ = ?
X

a) 2 4x+C; 6)%€/F+C; B)%W+C;
) g%m; ﬂ)%%w.

B4. Yemy paBHa miomaas GUIyphl, OrpaHiueHHON rpapukoM Qynkuun Y =4—X* u
ocbro OXx ?

1 2
a) 16; 5) 1. 3

3, B) 32; r —,; ) §

C1. BeluuciauTs UHTETpaIbL:

xdx e JInx
1 —_— 2 XCc0S3X dx; 3 dx.
) I\/x2+2012 ) I ) ! X X
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C2. BbrauciauTs moia b GUrypel, KOTopas orpaHu4YeHa JUHUAMHU Y = X?,
y=3-2X.

C3. Brruncinuth 00beM Tea, KOTOpoe 00pa3oBaHO MpU BpallleHUH BOKpYr ocu OX

burypsl, OrpaHHYCHHON JTUHUAMU Y = 4 , ¥y=0, x=1, x=4.

Kpumepuu oyenueanusn 3aoanuit PP-5

[IpaBunbHbI 0TBET Kaxaoro u3 3aganuii Al-A2 u Bl - B4 ouenuBaercs no
1 Gamny. IlomHoe mpaBusibHOE pernenue 3aganus C1-C3 onenuBaercs no 3 Gana.
MakcuManbHbIN 0ajuT 3a BBITIOJIHEHHE Beeil paboThl — 15 6aiios.

3amanus tTuna A v B cuuTaroTcs MpaBUIIbHO BBIMOJHEHHBIM, €CIIU CTYACHT
BbIOpasl €AMHCTBEHHO NMPAaBUJIbHBIA OTBET U3 IATH MpeIoKeHHbIX. KonmnuecTBo
NOJlyYEeHHBIX OayioB 3a 3ajgaHuss Tuna C 3aBUCUT OT MOJNHOTHI pElICHUs U
IPaBWIBHOCTH OTBeTa. [IpaBWIIBHBIM OTBET MPU OTCYTCTBUU TEKCTa PEIICHUS
ouieHuBaercs B 0 6aios.

OO6miee kommuecTBO HaOpaHHBIX OamioB 3a PP-5 mo3Bomser oneHuTh
YCHENIHOCTh €€ BBIMOJIHEHUS W YPOBEHb YCBOCHHsS Y4YeOHOTO MaTepuania
pasjena 5.

Pacuemnasn paboma Ne6
(Oemoncmpayuonuwlii 6apuanm,)
Pacuetnass pabora (PP) cocroutr u3 10 TecTOBBIX 3alaHUil MO TeMaM
paznena 6. 3amaHusi CYMTAIOTCS BBIMOJTHEHHBIMH, €CIM CTYACHT BBHIOPAJ OJIUH WA
HECKOJIBKO TIPaBUJIbHBIX OTBETOB U3 MPEAJIOKEHHBIX.

o 2
1. s psma ).
n=1

CyMMa IEPBBIX TPEX YJIEHOB PaBHA!

10 157 13 137
= 6 —; = —
) 5 0 o om0

2. Cpenu TepeUYHMCICHHBIX HIKE p;mOB, yKaXuTe cxoasmuecs (BO3MOXKHO
HECKOJILKO OTBCTOB)'

a)gﬁ;@z ) X r)z X

3. Cpeau TEpEYHCICHHBIX HUXE PSJIOB, YKOKUTE cXonsumecs (BO3MOXKHO
HECKOJIBKO OTBeTOB):

9 55 0 55 0 30) 0 55

4. Ecnu nis psga Zun limu, =0, o
n

i=1 =%

o0 o0
a) Zun cxoautes; 0) ZUn PacXOAMTCS; B) HUYErO CKa3aTh HEJIb34.
i=1 i=1

. u >
5. Ecma lim—™ =| u |<1, 1o psan > u,

Nn—o0 un i=1
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a) cxoauTcsi; 0) pacXOOUTCS; B) HUYErO CKa3aTh HEIIb3S.

6. Ecmu IImr—I u <1, 1o pan Zu

N—o0 i=1

a) cxoauTcs; 0) pacXOOUTCS; B) HUYETO CKa3aTh HEIIb3S.
7. Cpenu nmepedyuCICHHBIX HIDKE PSIIOB, YKAXKUTE PSIbI, UCCIEAOBaAaHNE KOTOPBIX
Ha CXOJIUMOCTb, H€O6XOI[I/IMO MIPOBOAUTH IO TPU3HAKY I[anaM6epa:

PSS L L e

8. Cpenu nmepeyucieHHbIX HUXKE PSAIOB, YKAXKUTE PAIbl, UCCIECIOBAHUE KOTOPBIX
Ha CXOJUMOCTB, H€O6XOI[I/IMO IIPOBOAMTH IO Npu3HaKy Kommu:

a)ZnS” )i( ) n2n )Z‘in +1 )i

“n+1’ ]
Q. 3HaKonepeMeHHmﬁ PAZl Ha3bIBAETCS A0COTIOTHO CXOASIITUMCS, €CIIN:

n

a) paa Zu pacxoautcs; 0) psin Zu CXOIUTCS, & P Z‘u ‘paCXO,Z[I/ITCH
i=1 i=1 i=1

B) psij Z‘un‘ CXOJIUTCS; T) APYTOM OTBET.
i=1
n

X
10. O6nacThIO CXOMMMOCTH psifla ) —— ABJIAETCA HHTEPBAIL:
nl

2 [—1;1} 6) (-12); 8) (2:2); 1) (- omie0).

2 2

Kpumepuu oyenueanusn 3aoanuii PP-6
[IpaBuIbHBIN OTBET KaXKJIOI0 W3 3aJaHUN olleHuBaercs 1o 1,5 OGamna.
MakcumanbHbIN OaJlT 3a BBITIOJIHEHHE BCeil paboThl — 15 6anos.
OO6miee kommuecTBO HaOpaHHBIX OamioB 3a PP-6 mo3Boiser oneHUTH
YCIICIITHOCTh €€ BBINOJIHEHUST W YPOBEHb YCBOCHHUS YYEOHOTO MaTepuaia
paznena 6.
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BOITPOCHI K DK3AMEHY MO PA3JAEJAM (TEMAM) JIMCLUATIIAHBI
(MOJLY.JIST)

Bomnpocsr 1 cemectpa:

1. MHoxecTBa M onepanuu Haa HUMH. JIEeKapTOBO IPOU3BENECHUE MHOKECTB,
OMHapHbIE OTHOIICHHUS.

2. OToOpakeHus U UX cBOMCTBa. MHOKECTBO JIEHCTBUTENIBHBIX YHCEIL.

3. Apudmernyeckue cBoiicTBa npezaena. [IpenenpHplil epexo] B HEPaBEHCTBAX.
[TepBblii 3aMedaTENbHBIN PEAEI.

4. I[Ipenen MOHOTOHHOM orpaHU4YeHHON QyHKIMH. Yucno e.

5. Kpurepnii Komm cymiecTBoBaHus Ipelena IOCIEN0BAaTEIbHOCTH, Ipenesna
¢ysakun. [loHsATHE O CXOAUMOCTH psija.

6. HenpepbIBHOCTB, TOUKH pa3pbiBa. CBONWCTBA HEMPEPBIBHBIX (DYHKIUH.

7. HenpepbIBHOCTD 31eMeHTapHbIX (GyHKUUNA. CBOMCTBA (DYHKIIMI, HEPEPHIBHBIX
Ha oTpe3ke. PaBHOMepHas HenpepsIBHOCTD. Teopema KanTopa.

8. lIpom3BomgHas, €€ €CTECTBEHHOHAYYHBIM CMBICI W OCHOBHBIE CBOWCTBA.
[IpenenbHbIE BEIUYHHBI.

9. uddepennman. MaBapuanTHOCTh (PopMBbI iepBoro auddepennmana.

10. TIpousBomubie u auddepeHnrans BHICHINX MOPAJIKOB. DJIACTUYHOCTh U €€
CBOMCTBA.

11. Teopemsr depma, Possia. HeoOxoaumbie ycnoBus SKCTpeMyMa.

12. Teopemsl Jlarpanka u Komm. Kputepuii moctostHeTBa (hyHKUUU.

13. ®opmyna Telnopa c¢ ocratroyHbiM ujieHOM B ¢opme Jlarpanxka (0e3
nokasarenbcTBa). @opmyna Teitnopa ¢ ocrarounsiM wieHoM B Gopme Ileano (6e3
JI0Ka3aTeIbCTBA).

14. Paznoxxenust pyHkimit ex,sinx,cosx,In(1+x),(1+x)u.

15. IIpaBuia Jlonurans.

16. MonotoHHOCT QyHKIMH. [locTaToOuHbIE YCIOBUS IKCTpEMyMa (QYHKIIHH.

17. Bemyknocthb rpaduka GyHKITHH.

18. ®dynkuum cnpoca TopukBucta. OyHKIUS MOJE3HOCTH. 3aKOH YOBIBAIOILIEH
IIPEEIIbHON NOJIE3HOCTH.

19. OTKpBITHIE, 3AMKHYTBIE, KOMITAKTHBIE MHOYKECTBA.

20. OyHKIIMU U OTOOPAKEHUS, UX MPEEbl U HEPEPHIBHOCTD.

21. ®ynkuuu Ko66a-/lyrnaca.

22. Noctarounsle ycinoBus nuddepennupyemoctu. Juddepennman. [Tpoussoanas
cinoxxHoi ¢pyHkiuu. UuBapuanTHOCTH hopMBbI niepBoro auddepenuana.

23. KacarenbHas maockocTs. [Ipon3BoHas o HanpaBlIeHUIO, [ paiueHT.

24. Marpuna Skobu otoOpaxxeHus u e€ coiicrBa. CBolicTBa iKOOHaHa.



19

25. Tlpou3BojaHble BBICHIUX MOPSAKOB. JuddepeHipansl BhICIIUX MOPSIAKOB.
['eccuan.

26. ®opmynsl Teitnopa s GyHKIHH HECKOJIBKUX MIEPEMEHHBIX.

27. HeoOxoaumeble yclioBUSl SKCTpemyma. JlocTaTouHble yCIOBUSI CYIIECTBOBAHUS
KCTpEMyMa.

Bomnpocs! 2 cemectpa:

1. ®opmynupoBKa TEOpPEMbl O  CYLIECTBOBAaHWUHU, HEMNPEPHIBHOCTU U
muddepermupyemoctd GyHkmun y=f(x), onpenensemoit ypapaenuem F(x,y)=0.
2. @opMynaMpOBKa TEOpPEMBI O  CYLIECTBOBAHUM, HENPEPBIBHOCTH U
muddepentmpyemoctn  GyHkimpu - y=f(x1,...,Xn) OIpeneIsIeMOl ypaBHEHHUEM
F(x1,...,xn,y)=0.

3. ®opMyJIHpOBKA TEOPEMBI O HESABHBIX (YHKIMUSAX, OMPEACISIEMBIX CHUCTEMOM
YPaBHEHUM.

4. YcnoBHbIN 3kcTpeMyM. Meron MHO)kuTenen Jlarpanka. JloctaTouHble yCIOBHSA
skcTpeMyMa. OKaliMIIEHHBIN TeCCHUaH.

5. 3amaya palMOHAJIBLHOTO TIOBEJEHUS TMOTPEOUTENsT Ha pbIHKE. 3ajgada
MUHUMH3ALUU pacxoja NoTpeOuTess npu GUKCUPOBaHHOM YPOBHE MOJE3HOCTH.

6. IlepBooOpa3Hast (pyHKIMsI, CTPYKTypa HeEOINpeaeaéHHOro uHTerpana. Tadmuia
HEOIPEAENEHHBIX HHTETPAJIOB U ITPABUJIa MHTETPUPOBAHUS.

7. WHTerpupoBaHHe palMOHANBHBIX (YHKUUNA, HEKOTOPBIX HPPAMOHAIBHBIX
(GyHKIUH, HEKOTOPBIX TPUTOHOMETPUUECKUX (DYHKITUH.

8. Tlomatue miomanu TUIOCKOW (QUTYphl. 3ajaya O BBIYUCICHHH TUIOMIAAN
KPUBOJMHENHOMN TpaIeluu.

9. Omnpenenenne unrerpasia (mo  Pumany). Heobxommmoe — ycioBue
UHTETpUpyeMocT GyHKIMU. Kputepuit UHTErpupyeMocT (pyHKIIUH.

10. UuTerpupyeMocTh OrpaHUYE€HHON MOHOTOHHOM (QyHKIUU. NHTErprpyeMoCThb
HEeMPephIBHON (DYHKIIUH, HHTETPUPYEMOCTh KyCOYHO-HENPEPHIBHON (DYHKITUH.

11. CpoiicTBa onpenen€éHHOro MHTErpasa, TEOPEMbI O CPETHEM 3HAYEHUH.

12. UnTerpan ¢ mepeMeHHbIM BepXHUM npeneioMm. @opmyna Hetorona-Jlebnuia.
13. 3ameHa mnepeMEeHHON W MHTErPUPOBAHUE IO YACTSIM B ONPEACIEHHOM
UHTETpae.

14. T'eomeTpuyecKue NPUIOKEHUS ONPENEIEHHOIO HMHTErpaja: IUIOLIa/b
KPUBOJIMHEMHOM Tpaneuuy, IUIOMaab B IMOJSAPHBIX KOOPAWHATAX, JJIMHA IYTH,
00BEM TpocTpaHCTBEHHOrO Tena (mpuHuun Kaanbepu), miomaas MOBEPXHOCTH
BpALLCHUS.

15. Tlpunoxxkenuss ompeaenéHHOTO HMHTErpajga K 3adadaM 3KOHOMHUKH: O0BEM
BBIITYCKaeMO# NPOAYKIHU, KO3PPumeHT [>kuHu, TMCKOHTUPOBAHHBIN TOXOI.
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16. HecoOcTBeHHBIN uHTErpain ¢ OECKOHEUHBIMHU IMpeAeiaMd WHTErPUPOBAHUS.
HecoOcTBeHHBIN HHTETPaAT OT HEOTPAaHUYEHHBIX (QYHKITHI.

17. Kputepuit Ko cxomumoctu. O600mieHne moHsaTHs mwiommaau. CXoamMocTh U
pPacXxoaUMOCTb UHTETPAJIOB.

18. 3ameHa nepeMeHHON, THTETPUPOBAHUE MO YACTSIM, HECOOCTBEHHBIA MHTETPAJI C
MIEPEMEHHBIM BEPXHUM MIPEAEIOM.

19. Ilpu3Haku cpaBHEHUS JUIsi HECOOCTBEHHBIX MHTEIPAJIOB OT HEOTPUIATEIbHBIX
byHKIMA. AGCOIIOTHO CXOIAIIMECS U YCIIOBHO CXOJISAITUECS HHTETPAJIbL.

20. Kputepuit Komm cxomumoctn psna. HeoOxomumoe ycinoBue CXOIUMOCTH.
Psnpl ¢ HeOTpUIIATEIbHBIMU YJICHAMH.

21. Ilpusnaku cpaBuenus. [Ipusnak JlanamoOepa. [Ipusnak Komm. [pusnak 'aycca
(0e3 moka3zarenbcTBa). IHTErpanbHblil pu3Hak cxoaqumoctu Makinopena-Komu.
22. 3nakonepemennblie psaabl. [Ipusnak Jlenonuna. [Ipuznaku AGens u dupuxie
(0e3 mokazaTenbCTBa).

23. AGconroTHasi CXOAMMOCTh psiia. Y CJIOBHasg CXOIMMOCTh psana. llepectaHoBku
YJICHOB psa.

24. Crenennble panpl.  Pagmyc  cXOgMMOCTHM, HMHTEPBAl  CXOAUMOCTH.
HenpepbIBHOCTh CyMMBI CTETIEHHOTO PSAA.

25. TlowieHHOe UHTErpUpOBaHUeE U AU PepeHTIpOBaHNE CTETIEHHBIX PSIIOB.

26. Paner Tetinopa snemenTapubix pyHkiuii. Psg dypse. Tpuronomerpuueckas
cuctema ¢pynkuuii. Kosddumuents: Oypeoe.

27. T'amma u Oeta-dyHKIMK Ditnepa, uX cBOMCTBa (0€3 J0Ka3aTeNbCTRA).

28. HopmanbeHoe pacnpenenenue. Berancienne ero MOMEHTOB.
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MHWHUCTEPCTBO HAYKHU 1 BBICHIEI'O ObPA3OBAHUW A

POCCUUCKOU ®EJEPAITNN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJILHOE YUYPEX/JIEHUE BBICIIEI'O OFPA3SOBAHN S
«IOHELIKASI AKAJJEMUS YIIPABJIEHUS U TOCY JAPCTBEHHOM
CJIYKBbI»

Hanpagienue moaroroBku 38.03.01 DxoHomuKka
IIpopuas «Hanoru n HAITOro00JI0KEHUE

Kadeapa Beicliein MaTremMaTuku

JucuumiuHaa (MoayJab) «MaTtemMaTU4eCKU aHaTA3
Kype 1 Cemectp 1 ®opMma 00y4yeHHUs1 OYHAsA

9K3AMEHAILIMOHHBIN BUJIET Nel

Teopernueckue BONpocsl.
1. HemnpepsiBHOCTh diemMeHTapHbIX (yHkiuil. CBoiicTBa  (QyHKIHUNH,
HEIPEPBIBHBIX HA 0Tpe3ke. PaBHOMepHas HenpepslBHOCTB. Teopema Kantopa.
IIpakTuyeckoe 3aganue.
3adanue 1. BerauciauTe npeaensl:

)“m3x2—7x+2. 6 | \/2x+ -1
2 X* +6X—16" \/x+ -2

3aoanue 2. a) Haiinmre nponsBoaHyio GyHKimn Y =+/2 —e*

0) Haiinure 3nauenue y'(-1), ecnmm y =X — 2_ i

x* 3
(x-2)°
x>
0) Haiigute HanOospliee U HaUMEHbLIEe 3HaueHHe QyHKIUHA Y = X + 23— x

Ha otpeske [-5;3]

3aodanue 3. a) Vccrnenyiite HAa MOHOTOHHOCTh (DYHKILIHIO Y =

3aoanue 4. a) Haiimute 4dacTHble MPOU3BOJHBIE 1-TO TopsAnKa (QYHKIUU
. X
z=ysin—;.
y

6) Uccnenyiite Ha skcTpeMyM QYHKIMIO Z = X° —6Xy + Y +8.

Oxsamenamop: B.C. byapika
VYTBepkAeHO Ha 3aceTaHuy Kapeaphl « » 20 r. (mpotokon Ne oT
« _» 20 1))

3as. kagheopoii: E.H. IlanazoBa
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MHWHUCTEPCTBO HAYKHU 1 BBICIIEI'O ObPA3OBAHUA

POCCUUCKOU ®EJEPAITNN
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHUE BBICIIEI'O OFPA3SOBAHNS
«IOHELIKA ST AKAJJEMUS YIIPABJIEHUS 1 TOCYJJAPCTBEHHOU
CJIYKBbI»

Hanpagienue moaroroBku 38.03.01 DxoHomuKka
IIpopuas «Hanoru n HAITOro00JI0KEHUE

Kadeapa Beicliein MaTremMaTuku

Jucuumiauraa (MoayJab) «MaTtemMaTUUeCKU aHaTA3
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3K3AMEHAIIMOHHBINA BUJIET Nel
Teopernuyeckue BONpocCHI.
1. AOcontoTHas CXOJIMMOCTh psfa. YCIOBHas CXOJUMOCTh psija.
[lepecTaHOBKHM YJIEHOB psija.
IIpakTHyeckoe 3a1aHue.
3aoanue 1. Gupma BBITyCKAeT JiBa BUAA MPOAYKIIMU B KOJIMYECTBE X U Y

COOTBETCTBeHHO. IleHa emWHWIBI TPOAYKIIMKA TIEPBOTO W BTOPOTO BHUAA
COOTBETCTBEHHO paBHa P; =8 u p, =10 pyOneil. OyHKuMS 3aTpaT UMEET BUJ
S(x,y)= X% + Xy + y2 . Onpenenure MiIaH BRITYCKa MPOAYKIIUH, 00SCIICUHNBAIOIINN

(bupmMe MakCUMaJIbHYIO MPUOBLIb MOCHE MOJHOW ee peanu3auuu. Yemy paBHa 3Ta
MaKcUMasbHas IpUObLIb?
cos x dx

(1-2sin x)2 '

3
. / X
0) Brruncnute ornpeaeneHHbI HHTETpa J 2— 3 dx.
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3aoanue 2. a) Halinute HeonpeaeIeHHBIN HHTErpal J

3aoanue 3. Haiitu 061aCTh CXOJAMMOCTH CTEIIEHHOTO Psijia:
14 2X N 4x* . 2" X" N
FV3 53 (20413
= (x+2)

3aoanue 4. Haiitu 006;1aCTh CXOIUMOCTH psijia 27
n=t N-

Oxsamenamop: B.C. bynpika
YTBepkAeHO Ha 3aceTaHny Kapeaphl « » 20 r. (mpotokom No oT
« _» 20 1))

3as. kagheopoii: E.H. Ilana3osa






