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PaGouas mnporpamMma cocTaBieHa Ha oOcHoBaHMHM TpebGomanuit denepansHOro
rocyaapcTBeHHOro 06pa3oBaTeNIbHOrO CTaHAapTa Beicinero obpasopanus - GakanaBpHar
no HamnpasieHHo mnoarotoskd 38.03.02 MeHemKMeHT, YTBEPKIEHHOr0 MPHKA30M
Munobprayku Poccun ot 12.08.2020 Ne 970.

IIporpammy pa3paboran:

Crapmmii npenoiaparens Kaeapsl .
MaTeMaTHKH H GH3HKH Z / -~ yparckas C.A.
(AOMHHOCTE) MOAMHCE DOHO




1. Inamupyembie pe3yabTaThli o00y4eHHs 0O JHCHHIUIHHE (Moay.110),
COOTHECEHHBIE C Pe3yJIbTATAMH OCBOCHHH oOpazoBaTeIbHOH NPOrpamMMBl

Jucnunnuaa «MaTeMaTHYeCKH# aHam3» B COOTBETCTBHH C tpe6osanramu OI'OC
BO HanpasneHa Ha OpMHUPOBaHHE CIEMYIOIIHX xomnerernuii (YK-1, OIIK-2):

Ta6nuua 1. CBA3b pe3ynsTaTtoB 00ydeHus ¢ NpUodpeTaeMBIMK KOMIIETCHIHAMH

Koa 1 HauMeHOBAHHE

Kon 1 HauMeHOBaHHE

3anaHAEPOBAHHEIE PE3yILTAThl 00y4CHHA

KOMIETeHIIHH HHIHKATOPA JOCTHKEHHA
KOMIIETEHIMH
VK-1. Cnocoben UVYK-1.1. lleMOHCTpHpDYET | 3HATBH: OCHOBHEIE MOHATHA H HHCTPYMCHTBL
OCYMIECTBJIATE 3HAHHE KPHTHYECKOTO MATEMATHYECKOrO aHAIH3a HeoDX0JHMBIE JJIA
TRIHCE, - MBIIUTEHHS ¥ HABBIKA KPHTHUECKOTO MBIIIIEHHS H CHCTEMHOTO
ﬁ:nmﬂ:;ccmca CHCTEMHOI'O MOIXO0/A. [OJIXO/Ia K PelICHHMIO MOCTABIEHHBIX 3a1ad;
HA(OpMALHH, YMeTh: KPHTHYECKH MBICIIHTE;
PHMEHATE BJIANETH: HABEIKAMH CHCTEMHOTO MTOXOME.
CHCTEMHEIH HUVK-1.2. Amann3zupyer 3HATH: OCHOBB KDPHTHYECKOIO aHalW3a H
MOJXO0 JUIs 3afaqy, BEIIEAA ee cuHTe3a HHGOpMAaIHH;
pelieHns Ga3oBkIle COCTARJIAIOIHE. yMeTh: BbUIeNATh Ga3’oBEIC COCTABIIAIOIIHE
TOCTABIEHHEIX TOCTARIEHHBIX 3a0a9;
3amad. BIANETh:  METOJAMH  MaTeMaTH4ecKoro
aHanmu3a.
HMVYK-1.3. Onpeaenser, 3HATH: TpPHHIMIEL ¥ MeTOsl paboTel ¢
HHTEPOPETHPYET H HHpOpPMAITHEH;
paHKHpYET YMeTh: HCIIONB30BATh METOIHKH
HH(OpPMALHIO, ONpEIeieHHs, HHTEpIpPETAlHE H
TpebyeMyro Uit pamkupoBanus Tpebyemoii HHpOPMALHH;
pelleHHs NoCTaBIeHHOR BJAAJETH: HHCTpYMEHTaMH nepeHIHOH
3a/iaqH. obpaboTku HHOPMALHH.
HMVYK-1.4. OcymecTBIAeT 3HATE: HCTOYHHKH WHGopMaIHH, TpebyeMoH
nouck HaGopMaIHK UL JUTS pelIeHHs TOCTABIEHHOH 3a/1a9H;
pelleHHs MOCTaBICHHOH yMeTh: HCIOJB30BaTh MPHHIHIEL H METOJBI
3aat4H. noHcka HHQOPMAITHH,
BJIAJIETH: [PaKTHYECKHMHE HABBIKAMH

NOHCKaMH HHOPMAITHH.

HYEK-1.5. ConocraBliger
pasHble HCTOYHHKH

3HATh: NPHHIMIE H METOJBI CHCTEMHOIO
Moaxoaa;

HH(}OPMALHH C HENIBIO yMeTh: CONOCTABNATE pa3HBIC HCTOHHKH

BEIABJICHHS HX uHGOpMAIHA C UENbi0 BHIABICHHA HX

TPOTHBOPEYHil H MOHCKA IPOTHBOPEYHIL;

JIOCTOBEPHBIX CY/KICHHHA. BJAJETH: HABLIKAMH TOHCKA NOCTOBEPHBIX
CYMIACHHH.

HUYK-1.6. 3JHATHL: BO3MOXKHEIE BAPHAHTEL PEIICHHA

ApryMeHTHpPOBaHHO NMOCTABNEHHEIX 38184,

dopmupyeT coBCTBEHHOE yMeTh: apryMEHTHpOBAHHO (JOPMHpOBATH H

CYKIEHHE H OLEHKY 060CHOBEIBATE COOCTBEHHOE CYAIEHHE;

uHbopMalHH, BJIAJIETH: crnocoGHOCTEIO OIIEHHBATH

paccMaTpHBaeT H HHOPMAIHIO.

MpeiaraeT BO3MOKHBIC

BAPHAHTEI PEINCHAA

OoCTARIEHHON 3a1a9H.




OI1K-2. Cnocoben MOIIK-2.3. Ha ocHOBe
%&;ﬂﬁﬂgﬁ cffg; cobpanHoi  mE(OpMAIEH
IpoOBO, HEThL
NaHHEIX, HEODOX0IHMBIX i poe
s fenc W HHTEpIPETHPYET BBIBOIE,
MOCTABIEHHBIX i
C MCIOJIB30BAHHEM CTATHCTHYECKHMH
COBPEMEHHOTO METOIaMH ¢  IEIBIo
HHCTPYMEHTApHA H npuuATHS  3(QOEKTHBHBIX
HHTEIIEKTYANBHEIX yIIPAB/IEHYECKAX “
H@FMH;‘:}’::‘;H“EM IKOHOMHYECKHX PEIIeHHIA.

IHATh: TIPHHIHTIE] HCIIOJIB30BAHKA
MATEMATHYECKHX M CTATHCTHYECKHX METOJIOB,
HenmoneayeMeix jns cbopa, ofpaboTku M
CTATHCTHYECKOIO AHAIA3a JaHHBIX;

ymers: cobHpaTe W  AHATHIHPOBATH
HCXOJHBIE J@HHLIE, MPOBOJHTE PACYETEL,
HHTEPIPETHPOBATh BEIBOEI;

BJAAJETh: COBPEMEHHBIMH  TEXHONOTHAMH
cbopa, ofpaloTkH H aHaiH3a JaHHBIX JJIA
npuHATHS >QEKTHBHEIX YIPaBNeHYECKHX H
KOHOMHYECKHX PEIIEHHH.

2. MecTo AMCHHILIHEBI (MOAY.Is) B CTPYKTYpe 06pazoBaTe/IbHO#
nporpaMmal

Mucrunauaa B1.0.10 MaremaTHdeckmii aHamiM3 OTHOCHTCA K obszaTensHOM
YacTH.

JlanHas AUCLMIUIMHA OMHpaeTcs Ha AucLUIuMHy «Jlunelinas anrebpa» u ABISETCH
OCHOBOM /Ui MOCHE[yIOUEro H3ydeHus muciuruiMH: «Teopus BEpOATHOCTH H
MaTeMaTHYecKas CTaTHCTHKa», «DKOHOMeTpHka», «MapKeTHHIOBBIE HCCIENLOBaHHA?,
«MeTonsl ONTHMANBHBIX  pelleHHi», «MaremaTHdecKkue  METOABl  NPHHATHA
yIpaBlieH4eCKHX peLIeHHH.

3. Copep:xanue JHCHHIIHHBI
Pacnipenenenye 4acoB 10 TeMaM H BHAaM 3aHATHII NpeCTaBlieHo B Tabnmie 2.

Ta6nuua 2. Ounas Gopma

KonxuecTBo 4acoB dopMupy-
Bun Camoctos | Beero eMEIe
Ne Hamvenopanue pasnenos H | Jlexn & e o KOMITETEH-
n/m TeM HH TSN
(T13) paboTa TEME IHH
(1) (CP)
1 & 3 4 3 6 7
Cemectp 1
Pazoen 1. Beedenue € ananus
1.1. | MuoxecTRa 2 2 YK-1
1.2. | Oyakum= 2 2 4 OIIK-2
Pazoen 2. Ilpeden u HenpepsigHOCIb
2.1. | Ilpepen 2 2 2 6
MOCIEN0BATEIEHOCTH
2.2. | Ilpenen hyHKUHH 2 2 3 7 VE-1
2.3. | HenpepsiBHOCTE hyHKIHH 2 2 2 6 OIIK-2
Pazoen 3. qudpdpepenyuansnoe ucuucnenue Gynxkyui 00Hou nepemMenHou
3.1. | IIpon3popgHad H P 4 i 6
mutdepernHan QYHKIHH YK-1
3.2. | Hccnenosanne MOBEACHHA 5 ) 2 6 OIK-2
hyHKIHHA |




Pazoen 4. Humezpansnoe ucuucnenue yHKyuu 00HOl nepeMenHo

4.1. | HeonpepneneHHEH HHTEIPal 2 4 2 8 VK-1
4.2. | OnpepeneHHEIE H _ 2 5 ’ 6 OTTK-2
HecoOCTBEHHBIE HHTETPallbl
Kontponsnas pabota 12 12 YK-1
OITK-2
3ager VK-1
) 2 OIIK-2
Hroro 3a 1 cemecTp 14 20 38 72
Cemectp 2
Pazoen 5. Juhdpepenyuansrnoe ucuucnenue hyHKyul HECKONbKUX NEpeMEHHBLY
5.1, | OyHKIHH HECKONBKHX 2 7 9
nepeMeHHBIX
5.2. | Ilpenen u HeNpepEIBHOCTE
(GYHKIHH HECKONLKHX 2 4 7 13 Yl
OIMK-2
nepeMeHHBIX
5.3. | DrcrpemyMbl hyHKIHHA 5 4 7 13
HECKOJIEEHX NEPEMEHHBIX
Pazoen 6. Humezpanshoe ucuucnenue (DyHKHUU HECKONBKUX RePEeMEHHBLY
6.1. | KpaTHsie HHTErpaisl YK-1
2 2 7 11 OIK-2
Pazoen 7. Paowst
7.1. | Yucnossle pajsl 4 4 7 15 YK-1
7.2. | CreneHHbIE pAILI 4 4 ; 15 OITK-2
Pazden 8. ObsiknoeeHHoe duphepenyuanvioe ypasHenue
8.1. | duddepenunansusie 4 4 ; 15
YpaBHEHHA NEepPBOro MopsKa
8.2. | OgroponHbIe H YEK-1
HEOJHOPOIHEIE THHEHHEIE 4 4 6 14 OITK-2
madepeHIHATEHEIE
ypaBHEHHA
Kontponsnas pabora 12 12 VK-1
OITK-2
DK3aMeH 27 27 VK-1
OITK-2
Hroro 3a 2 ceMecTp 24 26 94 144
Hroro: 38 46 132 216
OuHo-3a04Had hopMa
KonuuecTso gacos Dopmupy-
Bun Camoctos | Beero eMEIe
E}ﬁ[ Hmenona::; . H:Hm JaHATHA TenbHAas 1o KOMIETEH-
(T13) pabota TEME ITHH
1 2 3 4 5 6 7
Cemectp 1
Pazoen 1. Beedenue ¢ ananus
1.1. | Muo:xecTBa 3 3 YK-1
1.2, | Dyrximuu 1 3 4 OI1K-2
Pazoen 2. Ilpeden u HenpepsieHoCHb
2.1. | Ilpenen 1 1 3 5
NOC/IeI0BATENEHOCTH




2.2. | Ilpemen yHKIMH 1 1 5 7 VK-1
2.3. | HenpepsiBHOCTE GYHKIHH 1 1 3 5 OIK-2
Pazoen 3. Jugpgpepenyuansnoe ucuucienue (ynkyuii 00Hoi nepemennoi
3.1. | Ilpou3zronnas u 1 3 3 -
muddepenuman QyHKIHE VK-1
3.2. | UccnenoBanue nopeneHus OIIK-2
by 2 1 3 6
Pazden 4. Humezpansnoe ucuucnenue QyHKYUU 00HOU nepemenno
4.1. | HeonpeneneHHslH HETErpal i 3 3 8
22. |0 ¥
o S 2 1 3 6 OIIK-2
HecoOCTBEHHEIE HHTETPAIEI
Konrponsnas pabora 12 12 YK-1
OITK-2
3auer VK-1
? ? OITK-2
Hroro 3a 1 cemectp 10 12 50 72
Cemectp 2
Pazoen 5. Tugppepenyuansioe ucuucienue GyHKUUE HECKONLKIX NEPEMERHBLX
5.1. | OyHKIHH HECKONIBKHX
2 8 10
nepeMeHHbIX
5.2. | Ilpenen u HENPEPRIBHOCTD VK-1
(YHKIHH HECKOIBKHX 2 4 8 14 OTK-2
nepeMeHHBIX
5.3. | OxcrpeMmyMsl QyHKIHH 2 4 P 14
HECKOJIBKHX MEPeMEHHEIX
Pazden 6. Humezpansnoe ucqucienue yRKUUN HeCKOIbKUX nepeMeHHbLY
6.1. | Kparnsie MHTErpaisi YK-1
i 2 8 12 OIIK-2
Pazden 7. Paow
7.1. | YHcnoBsle paabl 2 < 8 14 VEK-1
7.2. | CreneHHEIE paibl 2 “ 8 14 OIIK-2
Pazden 8. ObsiknosenHoe Oughhepenyuaibiioe ypasHeHue
8.1. | NuddeperHunancHeie 2 4 g 14
YpABHEHHS [EPBOTO MOPSIKa
8.2. | OmHOpOnHEIE H YK-1
HEOJIHOPO/IHbIE THHEHHEIE ) 4 7 13 OIIK-2
mabdepeHHaTEHEE
ypaBHEHHA
KonTtponsnas pabora 12 12 VK-1
OIIK-2
DK3aMeH 27 27 YK-1
OITK-2
Hroro 3a 2 cemecTp 16 26 102 144
Hroro: 26 38 152 216
VyebHas  [JeATEBHOCTh COCTOMT M3  JIeKIHH, MPaKTHYeCKHX 3aHATHH,

CaMOCTOATENBHOM paboTel, KOHTPONBHON PaboTHL.




3.1. CopepxaHHe OTAeJLHBIX Pa3/ie/IOB H TEM

Paznen 1. BeenenHe B aHAJIH3.

Tema 1.1. Muooscecmea.
JleficTBATEIbHEIE YMCIa, WX CBOMCTBA. YMCIIOBEIE MHOKECTBA. DIEMEHTHI alnredpsl
MHOkecTB. OOo3HayeHHs [I8 CyMM © [pousBeleHHH. OKpecTHOCTh TOYKH.
OrpanuuenHsle MHOXecTBa. JlekapTOBEl KOOPAMHATEI HA IJIOCKOCTH.

Tema 1.2. @ynxuuu.

Uucnossle ¢yukuud. Crnocobbl 3amanus GyHkumid. OO6nacTe onpefelneHHs H
MHOKeCTBO 3HadyeHHH (yHkuud. ['padux bynkuun. Cnoxnas ¥ obpaTHas (yHKUHH.
XapakTepuCTHKH (GYHKLHA: YeTHOCTh H HEYeTHOCTh, MEPHOAHYHOCTH, MOHOTOHHOCTB,
OrpaHH4YEeHHOCTb.

CrenenHas, nMoKasaTelbHad W JiorapuMudeckas (QyHKIHMH. TpHroHOMETpHYEeCKHE
GyHKuUHH ® oOpaTHele K HHM. OJneMeHTapHble GyHKIuH. CBOHCTBA OCHOBHBIX
3NIeMEeHTApHBIX (YHKIIHH.

Paznen 2. [Ipegen u HenpepLIBHOCTh.

Tema 2.1. Ilpeden nocredosamenbHOCHIL

Uucnoesle TociegosarenbHocTH. Cnocolbl  3alaHus  TIOCIEJOBATENEHOCTEH.
IIporpeccun.

[Ipenen mocienoBaTeNbHOCTH. EAWHCTBeHHOCTh mnpenena. (OrpaHH4eHHOCTh
cxXopsieiica mocnenoparenbHOCTH. [Iepexon k npejieny B HEpaBeHCTBaX, TEOPEMA O TPEX
MoCe 0BaTEILHOCTAX. BeckoHe4HO MaJible H 6GeckoHeYHO Gonbume
nocienoBaTeNbHOCTH, HMX  cBodictBa.  CpolicTBa  mpezenoB, — CBA3aHHBIE  C
apr(hMEeTHIECKHMH IeHCTBUAMH.

MoHoTOHHBEIE TOCIeoBaTeNnbHOCTH. Teopema BeiiepiuTpacca 0 CYIIECTBOBAHHH
npezeia MOHOTOHHOM OrpaHHYeHHOH MOCNe/I0BaTeNHOCTH. YHCIo e.

Teopema Kantopa 0 CTArHBAaIOIIHXCA OTpe3Kax. TOYHBIE TPAaHHMIBI YHCIOBOTO
MHOMXECTEA.

Tema 2.2. ITpeden hynxyuu.

IMpenen GyHKUMKA. Pa3nuyHele THIBL TMPEJENioB: OAHOCTOPOHHHME TIpEAEibl,
npenens! B GeckoHeyHOCTH, GeCKOHEHEIe Tpe/ieNnsl. beCKoHeYHO Mallble H HecKOHEYHO
Gonbime ¢yHKuuH, #uxX cBoidcrBa. OCHOBHBIE CBOWCTBa NPEIETIOB byHKIHH:
apudMeTHYeCKHEe AeHCTBHSA HaJ NpeleiaMH, OrpaHHYeHHOCTh, MEPEXOJ K NpejenaM B
HepaBeHcTBax. [Ipenen coxHoi dyHkiyu, CpasHeHHe GeCKOHEYHO MAITBIX (YHKIHH.

Ileperiii 1 BTOpOH 3aMeyaTelbHbIe PEeEbl.

Tema 2.3. Henpepoienocms (pyHKyuu.

HenpepeieHocTs (yHKUMH B Touke. HenpephlBHOCTE CYMMBI, pPa3HOCTH,
IIpOM3BENleHHs M YacTHOTO HeNpephBHEIX (yHKuuA. HenpepelBHOCTE CIIOHOH H
o6parHoit dyHKiMH. HenpepbIBHOCTS IeMeHTapHBIX QyHKIM, Teopema 0 COXpaHEHHH
3HAKa HenpepeBHOH (GyHKiuK. Touku pasphbiBa QyHKIMH, HX KIiacCH(HKAIHA.
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CroiictBa (YHKUMH, HENpepBIBHBIX HA OTpe3Ke: TEOpeMBbl O CyIIeCTBOBAHHH
KOpHS, O MPOMEKYTOYHBIX 3HAYeHMSX, 00 OrpaHH4eHHOCTH (YHKUIHH, O JOCTHXEHHH
HauGOIBIIEro ¥ HaHMEHBIIEro 3HaueHHil. PaBHOMepHas HelpephiBHOCTh. IlayTHHHBIE
MOJIEITH PBEIHKA.

Pa3sgen 3. Inddepenunansnoe Hedncaenne Gynkuni ool nepeMeHHOH.

Tema 3.1. IIpouseoonan u ougpghepenyuan.

INpoussomuas ynkumn. JuddepermupyeMocts W AuddepeHIHan hyHKLIMH.
HenpepsiBHOCTS muddheperimpyemoii GyHkuun. ITpasuna auddepeHInpoBaHs CyMMEL,
PasHOCTH, TIPOM3BEICHHS M YAaCTHOTO ABYX (YHKLHH, CIOKHOH H obpatHO# (YHKIIHH.
ITpou3BoIHEIE OCHOBHBIX 3IEMEHTAPHBIX (yHKIHH.

[eoOMeTpHYECKHH CMBICT MPOM3BOAHON M Judheperinana GyHKIMH. YpaBHeHHE
KacaTelbHOM K rpaQHKy GYHKIHH.

JlokansHEI sKcTpeMyM GyHKuuE, Teopema @epma. Teopemsr Pornns, Jlarpanxa |
Komm.

[Ipapusio Jlonurans pacKpITHS HEONPEAEIEHHOCTEH .

[TpoussoaHsie H JAQ(EpeHIHaTE BEICLIIHX ITOPAIKOB.

Tema 3.2. Hecnedoeanue nosedeHua ynkyuu.

[Ipu3sHak MOHOTOHHOCTH (GYHKUMH Ha HHTepBaie. JlocTaTO4HBIE YCIOBHA
JIOKaJIbHOTO 3KCTpEMyMa.

Brinykisie (BoruyTsie) QyHKIHH. JlocTaTOYHBIE YCIOBHSA BBITYKIIOCTH (hyHKIIHH.
Heo6x0MMMEIil ¥ IOCTATOYHEI IPH3HAKK TOYKH Neperuba.

AcumnToTel rpapuka Qyskumm. Obmas cxema HCCIeI0BaHHS QyHKUHH H
MOCTpoeHHA ee rpaduka.

OTBIcKaHHe HaubOoBIIero H HauMeHbIIEero 3Ha4eHni QYHKIHHA Ha OTpE3Ke.

Pasnen 4. HuterpaibHoe Heuncaenne QyHKiuii oaHO#H nepeMeHHOH

Tema 4.1. Heonpedenennolii unmezpan.

IleppoobpazHas W HEONpEJENEHHBIH HHTErpail. Tabnuua HeonpeaeneHHbIX
uHTerpano. CBoicTBa HEONpEIENEHHOr0 HHTErpana. 3aMeHa TIEpEMEHHOH B
HeOIpe/IeNleHHOM WHTErpaje, HHTErPHPOBaHKE 1O YacTAM.

WHTerpupoBaHie palMOHANBHBIX (GyHKImi. HHTErpHpOoBaHie HEKOTOPBIX KIIACCOB
MppalHOHANLHEIX W TPAHCLIEHICHTHBIX (PyHKIIHH.

3ajaya O BBIYMCIEHMH IUIOIAAM KpHBOJMHeHHOH TpamemuH. OnpejeneHHbIH
uaTerpan (mo PumaHy) u ero cBoictea. MHTErpupyeMocTh HEIPePLIBHOH (QYHKIHH.
AZTATHBHOCTH ONpe/IeNeHHOro HHTerpana. Teopema o CpeHeM.

Tema 4.2. Onpedenennsie u HecobCMeeHHbIE UHMEZPATIbL.

UnTerpan ¢ nepeMeHHbIM BepXHHM mnpejenoM. CylecTBoBaHHe nepeoobpasHoi
s HenpepbiBHO# dynkiwmu. Popmyna Herorona-JlefiGHuua.

3aMeHa MepeMeHHOi B OmpeieIeHHOM HHTErpale, HHTerpHPOBAHKE 110 HaCTAM.
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['eoMeTpHUECKHe TIPHIOKEHHA ONPENENEHHOr0 HHTEerpasa: BhYHCICHHE ILIOMATH
KPHMBOJIMHEHHOH TpaneLuy # o6beMa Tella BpalleHHs.

HecobcTBeHHbIe HHTErpaibl ¢ GECKOHEYHBIMH Mpe/elaMH H OT HEOrpaHHYCHHBIX
dynxumii. [Tpu3HAKA CXOXMMOCTH HeCOGCTBEHHBIX HHTEIDAJIOB.

[IpubnmikeHHOE  BBIYMCIIEHHE  ONpENENEHHBIX  MHTerpanoB.  @opmylsl
NpAMOYTONBHHKOB H CHMIICOHA.

Pazgen 5. [InddepenunanbHoe HCYHCAeHHEe QYHKIHH  HECKOJIbBKHX
nepeMeHHbIX.

Tema 5.1. @yHKYUU HECKOIbKILX NEPEMEHHbIX.

ITpoctpancteo R". CaoiicTBa paccTosHuA. OKPECTHOCTH TOYKH. BHyTpeHHHE H
rpaHMYHBIE TOUKH MHOXKecTBa. OTKDBITEIE H 3aMKHYThIE MHOXeCTBa. 30MMpoBaHHEIEe H
npeaenbHbIe TOYKH MHOKecTBa. OrpaHHYeHHbIe MHOKECTEA.

CxomMMOCTs TOCHemoBaTeNbHOoCcTH Todek B R", ee OSKBHBaJE€HTHOCTh
MOKOOPAMHATHON CXOOHMOCTH.

@YHKIAA HECKOJBKHX MepeMEHHBIX. [I0OBEpPXHOCTH (IMHHH) YPOBHA (GYHKIHH.
DnemMeHTapHble QYHKIIHH HECKOIBKUX NEPEeMEHHBIX.

Tema 5.2. Ilpeden u HenpepvieHocmb PYHKUUL.

IMpemen © HeNMpepbIBHOCTE QYHKUMH HECKOIBKMX MEPEMEHHBIX. CaoiicTBa
(yHKIMi, HenmpephIBHBIX Ha 3aMKHYTOM OIpaHH4YeHHOM MHOKECTBE: OrpaHMH4CHHOCTD,
JOCTHIKEHUEe HaubONBIIero ¥ HAUMeHBIIero 3Ha9eHHH,

YacTHele mpou3BojHble, auddepeHuMpyeMocts, mabQepeHmman  QyHKIHE
HeCKONIBKHX  TepeMeHHIX.  JoctarouHoe  ycrnosue  AM(QepeHIrpyeMoCTs.
HenpepriBHocTh AuddepeHIHpyeMoi GyHKIHH.

I[Tpoussomnas cioxHo# ¢(yHkuuu. I[Ipom3BojHas MO HANPABICHHIO, IPAAHCHT.
CeoiicTBa rpagueHTa.

YacTHbIe MPOM3BOJHBIE BBICIIMX MOpAAKOB. Teopema O PaBeHCTBE CMEIIAHHBIX
MPOU3BOHBIX.

Tema 5.3. Ixcmpemymst lyHKYUU HECKONBKUX NEPEMEHHBLX.

JlokaneHeli 3KcTpeMyM OYHKIHH HECKOIBKHX MEPEMEHHBIX. Heobxoaumoe
ycloBHe mepBoro mnopsaka. JOCTaTOYHble YC/IOBHA CYLIECTBOBaHHA JIOKATBHOTO
SKCTpeMyMa.

Beimykisle MHOxecTBa B R".Bhimykinie (BOrHyTEIE) H CTPOr0 BBITYKIEIE
(BorHyThle) GYHKIHK HECKONBKHX MepeMEHHBIX. Heobxoaumoe # IOCTaTOYHOE YCIIOBHE
BEITyKJI0CcTH. JlocTaTouHOE YCIOBHE CTPOTOH BBIYKIOCTH JABAM/IBI nuddepeHIHpyeMOH
dysuxuun. Kputepuit BHITyKI0¢TH (CTPOro# BBITYKIOCTH) KBaJIpaTH4IHOH (POPMEI.

JKCTPEMYMBI  BBIMYKIBIX (BOTHYTBIX) (QYHKIHMH. Teopema o riobanbHOM
XapakTepe SKCTpeMyma BbINYKIOH ¢ynkuun. Teopema O HOCTHXCHHH BBIMTYKIIOH
dynkimei ro6anbHOro SKCTPEMyMa B CTALIHOHAPHOH TOYKE.



Haxosienne TIIobanbHEIX SKCTpeMyMoB Au(depeHIHpyeMoi GYHKIMHE HA
3aMKHYTOM OIPaHHYEHHOM MHOKECTBE.

Pasnen 6. MaTerpajibioe HeYHCAeHHe QYHKIHH HECKOIBKHX NEePEMEHHBIX.

Tema 6.1. Kpamrblie unmezpansi.

KpatHble WHTerpaibl (IBOHWHBIE H TpOMHEIE), MX CBOHCTBA. ['eoMeTpUYeCKHiH
cMBICI JBoiiHOTO HHTerpaia. CBe/ieHHEe KPATHOrO HHTErpana K MOBTOPHOMY.

dopMya 3aMEHBI IepeMEeHHBIX B IBOHHOM HHTETpane. Hcnons3oBaHue NONAPHBIX
KOOPJHMHAT /15l BEIYHUCIIEHH JIBOHHBIX HHTETPAJIOB.

Pa3gen 7. Paasl

Tema 7.1. Yucnoesie paost.

Yucnoseie pAgbl. CxoguMocTh M CymMMa psafa. HeobxomuMBId TpH3HAK
CXOJMMOCTH.

Uucnopele psaabl € [IOJIOKHTENBHBIMH  HICHAMH: KpPHTEpUH CXOAHMOCTH.
JlocTaTOYHbIE IPH3HAKH CXOJMMOCTH: NIEPBbIA ¥ BTOPOH MPU3HAKH CPaBHEHH, NIPH3HAK
Jlanam6epa 1 Komu B nipezienbHO# dhopMe, HHTerpalbHbIA PH3HaK Komm.

3nakouepenmytomuecss paasl. Ilpusnak JleHGHuua. Ounenka ocTaTka psja.
ABCOMIOTHO CXOANIHAECH PS/ibl B HX CBOMCTBA. Y CIOBHO CXOAAMMHECH PALIEI.

Tema 7.2. Cmenennbie paobi.

Crenennsie psisl. Teopema Abens. O6nacts, HHTEPBAT H PajHyC CXOMHUMOCTH
cTenenHoro paaa. CBOMCTBa CTENEHHOTO PAJia Ha HHTEpBane CXOMHMOCTH.

Payn Maknopena. JlocTaTouHble YCIOBHA PasioXUMOCTH ¢yuxuun B MakiopeHa.
Pasnoxenus QyHKumi e, sinx, cosx, (1 + x)% In(l + x) u arcigx B pij MaknopeHa.
CreneHHBIe PAIbI ¢ IPOH3BOIBHBIM EHTPOM HX HHTEPBaIbl CXOAHMOCTH. Pan Tednopa.

Pasnen 8. O6bikHOBeHHbIe AH((epeHuHANBHBIE YPABHEHH.

Tema 8.1. Jupghepernyuansroie ypasHeRUR REPEO20 ROpAOKA.

O6IKHOBeHHBIe AU (epeHIHanbHble ypPaBHEHHs n-ro IOpsjKa, OCHOBHBIC
nousTus. JluddepennuansHele ypaBHeHH TIEPBOro Nopsjka, HopMallbHasd dopma. Ilosne
HATpaBJieHWH, WHTerpaibHble KpuBble. 3amada Koun. Teopema O CYyIIECTBOBaHHH H
eIMHCTBEHHOCTH pelleHus 3ajaud Komm s ypaBHEHHs TepBoro mnopsjika B
HopMaisHO# (opme. Oblee U 4aCTHOE pelleHHs yPaBHEHHA. O6mmit uuTerpai. Ocobbie
peleHus.

HekoTOpble THIIBI MHTETPHPYEMBIX yPaBHEHHH NeEpBOro Mopsjika: ypasHCHHA c
pA3NeNMOMMMICS  IePeMEHHEIMH, OJHODOJHBE, B TONHEX JH(epeHinanax,
nuHelHble, BepHYIUTH.

10



Tema 8.2. OOnopooHbie U HeOOHOPOOHblE NUHelHble oughgpepenyuansisie

YPagHEeHUR.
Jluneiiasie auddepeHupansupie ypaBHeHHs. Teopema O CyIIeCTBOBAHMHM H
e/MHCTBEHHOCTH  pellleHus.  OJHOpOjHble ¥  HEOJHOPOJHEIE  JIMHEHHBIC

nubdepennmansisie ypasHenus. Teopema 06 oOmeM pelleHdH NTHHEHHOro He-
omHopomHoro ypaeHeHus. IIpocTpaHCTBO pelleHHi JIMHEHHOro  OJHOPOAHOTO
ypaBHeHus, (pyHIaMEeHTAIbHAA CHCTEMa PelleHHH. Onpenenutens BPOHCKOTO CHCTEMBI
petenuii. Teopema 06 ob1eM pellieHHH THHEHHOr0 OAHOPOJHOIO YpaBHEHHA.

JIuneiinse ubQepeHuaTsHbe YpaBHEHHS ¢ IOCTOSHHBIMH KOd(QHUHEHTAMH
(Ha TpHMepe ypaBHEHMil BTOpOro mopsjka). XapaKTePHCTHYECKOe YPaBHEHHE H
byHIaMeHTANbHAA CHCTEMa PEllleHril OTHOPOAHOro ypaBHEeHHU:. [10CTPOCHAE HacTHOO
pelIeH|s HEeOIHOPOJHOIO YpaBHeHHS C MPaBOd YacThiO CHELMAanbHOro BHUA METOAOM
Heonpe/ieleHHbIX K03} dHIHeHTOB.
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4. YueGHo-MeTOOHYecKoe H HHpopManmHOHHOe obecnedyeHHe JHCHHILIHHEI

4.1. CnHCcOK OCHOBHOMH JIHTEpaTyphbl
1. ITantenees, A. B. Marematudeckuii ananu3: ydebHoe mocobue / A.B.
HaHTeneea H.H. CaBocteanosa, H.M. ®enoposa. - Mocksa: MFH®PA-M, 2021. - 502 c.
(OBC «Muppa-M»)
‘2. Ilepmmes B.I. Maremarudeckuii anamu3: ydeOHoe mnocpfue / B.I.
Illepmres. — M.: HUL] MTHOPA-M, 2019. — 288 ¢. (DBC <<I/IH¢pa-M» :

4.2. Cnucok A0NOJHHTENBLHOH JIHTepaT ik

1. Kpace, M.C. Marematska i 5KOHOMHYecKoro 6ai aBpHaTa. yqeﬁﬁmc /M.C.
Kpacce, B.I1. Uynpssos. — M.: HAL] MTHOPA-M, 2020. — 472 c. (3BC «HMudpa-M»)

2. XKyxosa, I'. C. Marematideckuii aHanu3 B NpUMepax | 3agavax. Y. 1: ygebGuoe
nocobue / I'. C. Kykosa, M. ®@. Pymaiino. - Mocksa: HFHOPA-M, 2020. - 260 c. (3BC
«Hudpa-M»)

3. XKyxosa, I'. C. MateMaTH4YecKiil aHanu3 B puMepax u 3aga4ax. Y. 2: ygeOHoe

nocobue / I'. C. XKyxosa, M. ®. Pymaiino. - Mockea: HHD®PA-M, 2020. - 544 c. (ObC
«Hudpa-M»)

Lol et §

4.3. Ilepeuens pecypcoB HHPOPMALNHOHHO-TEJEKOMMYHHKAIIHOHHONH CETH

«HuTepHeT»
Tabmuna 3. [Tepeyens nHhDOPMAaITHOHHBIX PECYPCOB

No HaumMeHoBaHue Ampec
n/n

1 ®enepaneusiii nopran Poccriickoe obpasosanue http://www.edu.rw/

2. | MaremaTHuecKas IHIHKIONEIHA http://gufo.me/matenc_a
3 Caiit Anexcanapa Jlapusa: «Kypc BeICInEiH http://alexlarin.net/

MATEMATHEH Y

4.4. MeToan4ecKHe YKa3aHus 118 00y4alomuXxcs N0 0CBOEHHIO JHCIHIIHHBI
(Moay/10) H camMOCTOSITe/ILHOK paboTsl

1.  JubdepenumansHoe ucuucnenue: ydeGHO-MeToaMyeckoe mocobue /
Hosocu6. roc. arpap. yn-1. Umxkenep. us-T; coct.: M.B. I'pynuna, B.H. babun, P.T.
bunsnanos — HoBocubupck, 2017.

2.  WmrterpanmsHoe HcuMcinenue: ydeGHo-meromumdeckoe mocobme / Hosocub.
roc. arpap. yH-T. Umxenep. ue-T; coct.: B.H.Babun, P.T. bunsaasos, M.B. I'pyHnHa.
2017.

4.5. Ilepeyenr HHPOPMALHOHHBLIX TeXHOJOrHH, MCNOJAb3YeMbIX TMpH
ocylecTBJIeHHH 00pa30BaTe/IbHOrO Npouecca no JHCUHILIHAE (MOAYII0), BKJIIOYasi
nepeYeHb mMporpaMmHoro obecneyeHHs H HHPOPMAIHOHHBIX CIIPABOYHBLIX CHCTEM,
HarJsAHbIX Nocobuii
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Tabnuua 4. Ilepevens nWIEH3MOHHOrO M CBOGOAHO PpacHpPOCTPAHAEMOro

nporpaMMHoro obecrneueHus
Ne Haumenosanne THn nUIeH3HA Wi
/i npasoobnanarens
1. | Microsoft Windows 2010, Microsoft Windows 10 Pro Microsoft
2. | Microsoft Office Prof 2010, Microsoft Office Prof 2019 | Microsoft
(Word, Excel, Access, PowerPoint)
3. | Bpaysep Mozilla Firefox CrofBoHO pacnpocTpaHseman

Tabmuua 5. Ilepeuenr mnnakatoB (Mo TeMaM), KapT, CTEHJOB, MAaKeTOB,
[peseHTaluii, GUIEMOB H T.J.

No Tun Hammenopanue Ipumeqanue
n/m

1. | Inakar Tabnuia NpoH3BOIHEIX 2 nuakara

2. | IInakar Tabmuua uaTerpanor 2 nnakara

S. OnHcaHHe MaTepHAJILHO-TEXHHYECKOH 6a3bl

Tabnuna 6. ITepeuens ucnonb3yeMsix MoMelIeHui

Ne Tun ayauTopHu IlepeyeHs obopynoBaHHA
ayIHTOpPHH ]
A-3 YueOHas ayaMTOpHA JUIA NpoBejieHHA | BuaeonmpoekTop, NpOeKUHOHHBI  3KpaH,
3AHATHH JIEKIHOHHOTO THIIA. mubA-[IK cramMonaprerf B KoMmiekTe,

aygHo YCHIHMBAIOINAs CHCTeMa, MHKpoQOH,
CEHCOpHBIH 3KpaH, BeO-xamepa, [ocka
MapkepHas, y4ebmas Mebens, yuebHo-
HarisaHeie mocobua.

H-307 Ayautopus  ana nabopatopHo- | YueGHas JOCKa, NEPEHOCHOR
NpaKTHYECKHX 3aHATHH. BHIEONPOEKTOP,  HOYTOYK  MEpPEHOCHOMH,
y4debHan Mebens.

6. Ilopsiiok aTTeCTALIHH CTYAEHTOB MO AHCHHILIHHE

Hna  arrecTauMu CTyZeHTOB MO [AMCLUMIUIAHE WMCIIONB3YETCS TpaIHIHOHHAS
CHCTeMa KOHTPOJIA H OLIEHKH yCIeBaeMoCTH ofbydalommuxcs.

®opma arrecranuu — 3auem (1 ceMectp), sxsamen (2 ceMecTp).
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7. CornacoBanne paboyeii mporpaMMal

CoorBeTcTByeT y4eOHOMY IUIaHY, YTBEp)KIEHHOMY VYYeHBIM COBETOM
GI'BOY BO Hosocubupckoro I'AY, nportokon ot «29» cenTsabps 2022 r. No 7

Paboyas nporpamMma obcyskieHa u yreepikesa
Ha 3acefaHuy kadeaphl
IIPOTOKOM OT «27» cenTsabps 2022 1. Ne 2

3aBeJlyIOIIMi Kabeapoi B.H. babuu
(nomkHOCTB) TIOJITHCE ®HO

Ilpencenarens y4ebHO-METOIHIECKOIO / .

coBeTa (KOMHCCHH) / A O.I'. AuTommkuHa
(IOTKHOCTE) i TIOJTHCE dU0

Pabowyas nporpamma ofcyxmeHa M COOTBETCTBYeT y4eGHOMY ILIaHY,
yTBepKIeHHOMY Y4erbm coBerom @I'BOY BO Hosocubupckoro I'AY, npoTokon
OT «___ » 20 No

Vamenennit He TpebyeTcs/U3MeHeH s BHECeHBI B Pa3Iesi(-b):
HY®HOe TOAYepKHYTh

IIpencenarens y4ebHO-METOLHYIECKOTO
coBeTa (KOMHCCHH)

(IOMmKHOCTE) MOJIMTHCh [21510]

Paboyass mnporpamma ofcyxkieHa X COOTBETCTBYeT yueGHOMY IIJIaHY,
yTBep:kaeHHOMY Y4enbM coBetom PI'BOY BO Hosocubupckoro TAY, npotokon
OT«___ » 20 No

Hsmenenuit He TpeGyeTcs/u3MeHeH st BHECeHBI B Pa3eli(-bi):

HYAHOE TOJ4epPKHYTh

IIpencenarens yuebHO-METOIUIECKOIO
coBeTa (KOMHUCCHH)

(mOMmKHOCTB) MOJTITHCH DPHUO
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