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1. leapb u 327294 TUCITUNJIMHBI

eab TUCIUTIINHBI:

OCBOCHHME MAaTEMaTUYECKOIo anmnapara, IOMOTarouero MoJIeJIMpoBaTh, aHAIM3UPOBATh U
permarh AKOHOMHYECKME W WHXXCHEpPHBIC 3a/layd, IOMOIIb B YCBOCHHM MaTEMaTHYECKUX
METOJIOB, JAIOIINX BO3MOXKHOCTh M3y4YaTh U MPOTHO3UPOBATH MPOIIECCHI U SBICHUS U3 00JIACTH
OyIymien 1esTeTbHOCTH CTYICHTOB.

3agayaMu TUCHUIUINHBI SBIISIIOTCSA:

-Pa3BuTHe JIOrM4ecKoro U aIrOPUTMUYECKOTO MBIIIICHUS;

-OopMUPOBAHUE YMEHUW M HABBIKOB CaMOCTOSATEIBHOTO aHalh3a HWCCIEIOBAHUS
TEXHUYECKUX U SKOHOMHUYECKUX MpobieMm;

-Pa3zButue ctpeMieHus K HAyYHOMY ITOMCKY IyTeil COBEPIIEHCTBOBAHUS CBOEH pabOThI

2. Mecro mucuuiminesl B crpykrype OIIOII BO

Juctunnuna «Matematuka» (b1.0.06) BirodueHa B 00s3aTeNbHYIO YacTh JUCIMILTAH
broka 1 «/lucuumumabl (MOyNN)», BKIIOYEHHBIX B yueOHBINH Tutad corsiacHo ®I'OC BO mus
HanpasyieHus: noarotosku 38.03.02 «MeHemKMEHT».

JlanHasi AMCUMIUIMHA W3y4aeTcs Ha MEepBOM rojay oOydeHHs, B MEPBOM M BO BTOPOM
cemectpe. IlpenmiecTByromMu Kypcamu, Ha KOTOPBIX HEMOCPEICTBEHHO Oazupyercs
aucuuIinHa « MaTemaTtukay SBIsSETCS KypC MaTeMAaTUKK CPEAHEN LIKOJIbI.

Hucuunnuna «Marematnkay sIBJISETCS OCHOBOIIOJNAraromie s U3ydeHUs AUCIUIUIMH
Mertoas! IPUHATHUS YIPABICHUYECKUX PELICHUH, byXranTepckuil yuer u aHalIus3.

3. TpeGoBanus K pe3yJibTATAM OCBOCHUSA TUCIHUIIINHbBI

IIpouecc IUCHUILINHBI

KOMIIETEHIIUH:

HU3YUCHUA HallpaBJICH Ha (I)OpMPIpOBaHI/Ie CIIcaAyromux

YuuBepcanbHble KomnereHunu (YK):

HaumenoBanue
KaTeropuu (rpymnmnbi)
YHHBepCcaJTbHbBIX
KOMIIeTeHIM i

Koa u HanMeHOBaHHe
YHUBEPCAJTbHONH KOMIIETEHIIUH
BBINYCKHUKA

Koa u HauMeHoBaHHne
HHANKATOPA A0CTUKEHUS
YHHBEPCAJIbHONH KOMIIETEHIIUN

CucremMHoOe
KPUTHUYECKOE
MBIIIJICHUC

VYK-1. CriocoGeH ocyIecTBIsATh
MOUCK, KPUTHUUECKUH aHANU3 U
CUHTE3 uHpopManuuy,
NPUMEHATh CUCTEMHBIN MOAX0]
JUIS  pelleHUs] TOCTaBJICHHBIX
3a1a4

NVYK-1.1
CnocobOeH
aHAJTU3UPOBATh
MOCTABJICHHYIO
BBIJICJICHHE €€
0a30BBIX
COCTaBJISIONIUX,
OCYILECTBIISATh
JIEKOMITO3HITHIO 3aaUH.
NYK-1.2 Cnocoben
JICMOHCTPHPOBATh YMEHHUE
OCYIIECTBIISATh MTOMCK u
KPUTUYECKHN aHAIN3
uHpOpMaLuy,

HEOOXOTMMOI

JUTSL PEUICHUS 3aJauu.

NVYK-1.3

CnocoOeH

3a/auy  4epe3




COTIOCTAaBIIATh
UCTOYHUKK  HMHPOpMAIMH  C
LIEJIbIO BBISIBIICHUS

UX MIPOTUBOPEYMH U TTOMCKA
JIOCTOBEPHBIX CYXKICHUM.
NVYK-1.4 CnoocobeH HaxXoouTh
palMoHaJIbHbIE

uaeu TUISt
MOCTAaBJICHHBIX 33]1a4.

pelieHus

Oo6mmenpodeccnoHalbHbIC KOMIIETESHITUH:

Koa HaumenoBanue Koa u HaumeHoBaHue
o0menpogeccnoHAIbHO o0menpodgeccnoHAIbHOMN HHAUKATOPA T0CTHKEHUS
i KOMIIeTeH UM KOMIIETEHI[UU BBINNYCKHUKA o0menpodgeccuoHATbHOM
BBINYCKHUKA KOMIIETEHI[UH BBIMMYCKHUKA
NOIIK-2.1 Crnocoben
OIIK-2 Crioco0eH ocymIecTBIsATh cOop,
OTIpeAeNATh UCTOYHUKHU
00paboTKy ¥ aHalu3 JaHHBIX,
WHPOPMAIIUU W OCYIIECTBISTH
HEOOXOJUMBIX JUISL  PEIICHUS
UX MOKMCK Ha
MOCTaBIIEHHBIX .
OCHOBE TIOCTaBJICHHBIX Il
YOpaBIEHYECKUX  3aaad, C
JUTSI pEeIIeHuUs
HCIOJIb30BaHNEM
COBPEMEHHOTO po(hecCHOHATBHBIX 3a71a4
WHCTpyMEHTapus u MOIIK-2.2
Crniocoben
WHTEIIICKTY AITbHBIX
BBIOUpATH
nH(GOPMaLIMOHHO-
) COOTBETCTBYIOIIINE
AHATUTUICCKUX CUCTEM;
COJIEP’KaHUIO
po(hecCHOHATLHBIX
3a1a4
WHCTPYMEHTApUH
00paboTKM M aHanIM3a JAaHHBIX,
COBPEMECHHBIC
MH(GOPMAIMOHHBIE TEXHOJOTHUU
U TIPOTPaMMHOE
obecrnieueHue
NOIIK-2.3
Crniocoben
00pabaThIBaTh
CTaTHUCTUYECKYIO
UHPOPMAIIHIO
u
MOJTy4aTh
CTaTHCTUYECKH OOOCHOBaHHbBIE
BBIBO/IBI
OxwuyaeMple  pe3yibTaTbl: & pe3yavmame  U3yYeHusi OUCYUNIUHBbL — CIYOEeHMbl

npuobpemym:
3nanua:

OCHOBHBIC MOHATUS TEOPUU MaTpuLl; AuddepeHnanIbHoe U UHTErPabHOE UCUUCIICHHS
GyHKIUI OJHOM M MHOTHMX MEpEMEHHBIX METObl pemieHus auddepeHanbHbIX ypaBHEHHUH

MEepPBOTO MOpsIJIKa.
Ymenus




pemaTb CHCTEMBI ajreOpanyecKkux YpaBHEHUH; HCClIeI0BaTh M aHAJIU3UPOBATh
SKOHOMHUYECKHME U HMHQOpPMAIMOHHBIE TMpolecchl MeTroAaMu  IuddepeHIHaTbHOr0 |
MHTErPaJIbHOTO0 MCYUCICHUN; TPUMEHTh JU(QepeHInanbHble YpaBHEHH JUIs MOJICIUPOBAHUS
HKOHOMUYECKHUX MPOLIECCOB M HAXOJIUTh X PELIECHUS JJIsl IPOrHO3UPOBAHUS PA3BUTHUS SBIICHUS.
O¢naoerwom:
HABBIKAMHU OCYILECTBIISATH MaTeMAaTHUYECKYIO MOCTAHOBKY 3aJay, pelIaeMbIX B Pa3iIMUHBIX
00J1acTsIX HAYKU, TEXHUKH U SKOHOMHUKH U METOJIAMH PEILIeHHUs TIOCTABICHHBIX 3a/1a4.

4. CTpyKTypa M coep:KaHue TUCHHUIIMHBI

CrpykTypa npenogaBaHus IUCHUATNIINHbBI

OOmast TPyIOEMKOCTh JUCHUIUIMHBI «Maremaruka» s Hamnpasienus 38.03.02

«MeHeIKMEHT» COCTaBJIseT 6 3a4eTHBIX equHHI WK 216 gacoB oOmiell yueOHoMi Harpy3KH (CM.
tabn. 1,2 u 3).

Tab6mumna 1
CTpyKTypa TUCIUATUTHHBI
(ouHas / 3a04HasA / 04yHO-3a04HasA hopMa 0O0yUeHUs)
Ne | HaumenoBanue Cemect | Bceero Bunas! yueOHoit paboThI dopma
/Tl | pa3zaena JUCHUIUITMHBL | P 4acoB (B akaleMUYECKHX Yacax) | KOHTPOJIA
J CP 113
1.| Jluneiinas anrebpa 1/1/1 24/34/33 | 6/2/4 | 12/29/2 | 6/3/4 Tectupo-
5 BAHHE
2.| Maremaruyeckuii 1/1/1 24/33/33 | 6/1/4 | 12/29/2 | 6/3/4 Tectupo-
aHaIN3 5 BaHUC
3.| AudbdepennmansHoe 1/1/1 24/33/33 | 6/1/4 | 12/29/2 | 6/2/4 Tectupo-
ucuuciieHue GpyHKIuu 5 BaHHC
OJHOU NEPEMEHHOM
IIpome:xxyTounas 36/9/9 IK3aMeH
aTTecTanus
4.| UnTerpanbHOe 2/2/2 24/33/31 | 6/2/4 | 12/29/2 | 6/3/4 Tectupo-
ucUucIieHNe (pyHKITHH 3 BaHHC
OJHOU NEPEMEHHOU
5.| duddepennumanpHoe 2/2/2 24/33/31 | 6/1/4 | 12/29/2 | 6/3/4 Tectupo-
UCUuCIIeHHE (PyHKINH 3 BaHHE
HECKOJIBKUX
IIepPEMEHHBIX
6. Inddepenmanpabie 2/2/2 24/33/37 | 6/1/6 | 12/29/2 | 6/2/6 Tectupo-
YPaBHEHMUS. 5 BaHUE
IIpome:xxyTounas 36/9/9 IK3aMeH
aTTecTanus
HUTOTO: 216/216 | 36/8/ | 72/174/ | 36/16/26
26 146




Conep:xaHue Q1MCUMILINHBI

ConeprxaHue pasiesoB/TeM JUCITUTUTHHBI MPEACTaBICHO B Ta0. 2.

Tab6muma 2
ConeprkaHne TUCIUTLTAHBI
Ne | HaumenoBanue Conepxanue pasaena Pesynbrar o0yueHwus,
/T | pasaena bopmupyembie
JIUCHUTUIUHBI KOMIIETEHILIUH
1. | Jluneitnas anre6pa Omnpenenurend  BTOPOTO M | 3HATh: OCHOBHBIE TTOHSATHUS
TPETHEro TMOPSAKOB, HMX CBOWCTBA. | TCOPUU MATPHII, CUCTEMBI
AnreOpanyeckue  JONOJHEHHsS U | KOOpAMHAT Ha MPSIMOH,

MUHODBI. Onpenenurenu n-ro
nopsika. Beraucienue onpenenurens
pa3’oXkeHHeM MO CTpPoke (CcTonoIry).
CucreMbl U3 JIBYX U TpeX JMHEUHBIX
YPaBHEHUM. IIpaBuno Kpamepa.
CucreMbl U3 1 JIUHEHHBIX ypaBHEHUM
C 1 HEU3BECTHBIMU.

Marpuibl, ACHCTBUS C HUMM.

[Tonstue oOpaTHOH MaTpHULIBL.
Matpuynas 3aInCh CHUCTEMBI
JIMHEHHBIX YPaBHEHUN.

Cucremsl KOOpAMHAT Ha
IIPSIMOiA, IIJIOCKOCTH U B

npoctpaHcTBe. Bektopsl. JluHeitHbie
omnepanu Haj Bektopamu. [Ipoekimu
BEKTOpa Ha ocbk. Hampasistomue
KOCMHYCBI M JUIMHa  BEKTOpA.
CkansipHO€ NPOU3BEICHUE BEKTOPOB U
ero cpoucrsa. /limHa BEKTOpa M yroi
MEXJy BEKTOPAMH B KOOPAWHATHOM
dopme. VYcCIIOBHE OPTOTOHAITBHOCTH
JIBYX BEKTOPOB. BekropHaoe
IPOU3BEJCHUE JIByX BEKTOPOB, €ro
CBOICTBA. YCIIOBHE KOJUIMHEAPHOCTU
JIByX  BEKTOpOB. ['eoMerpuyeckuii
CMBICH OIIPEICITUTEIS BTOpOTO
nopsiika. CMelIaHHOe TPOU3BEACHUE
TpeX  BEKTOpoB. ['eomeTpuueckuil
CMBICII OIPEEITUTENS TPETHETO
nopsiaKa.

YpaBHeHus JIMHUI Ha

IUIOCKOCTH. Pasznmuunebie bopmbI
YPaBHEHHSI TMPSAMOM Ha IUIOCKOCTH.
Yron mexnay npsambiMH. PaccrosiHue
OT TOYKH JI0 NPSAMOIA.
Komnerenuuu: 3HATh dbopMbI
ONHUCAHUSl TPSIMBIX HA TUIOCKOCTH;
YMETb BBIUUCIIATH YIJIBI U PACCTOSTHUSA
MEXIY MPSMBIMU

TUIOCKOCTH " B
MIPOCTPAHCTBE, (bopMbI
OMHCAaHUS TPSIMBIX Ha
IUIOCKOCTH

YMeTp: peuarb CHCTEMBI
anredpandecKux
YpaBHCHHUN,  BBIYUCIATH
YOIl U PacCTOSHUS
MEXTy TPSIMBIMU
Brnanets: crocobamu
BBIYHCIICHHS
onpeaenuTeNed MaTpuIl n-
ro MOPSITIKA,
MaTeMaTH4eCKUM
anmapaToM,
MO3BOJIAIOIIUM

IIPOU3BOAUTL  PAa3JIUYHbIC
oIrepanuy ¢ BEKTOpamu
VK-1; OIIK-2

2. | MaTtemaTtnyeckuit MHOXECTBO  BEIISCTBEHHBIX | 3HATh: MOHATHE (YHKIHS,

aHaJIN3 gucen. @Dynknwms. OO6nacTe ee | ¢ JOXKHBIE U OOpaTHbBIC
onpenenenus. CrnocoOwl 3amaHus. | QyHKINH, UX TPAPUKH.

OCHOBHEBIE OJICMCHTAPHBIC YMeTn: HaxXOoJuTh MpCaci

7




(yHKIIUH, UX CBOHCTBA U IpaUKU.
UucnoBele  IOCIENOBATEIBHOCTH,
WX PpOJIb B  BBIYHUCIUTEIBHBIX
Mpoleccax. IIpenen  ywncnoBou
MOCJIEAOBATEIILHOCTH. IIpenen
dbynknuu B Touke. Ilpemen
¢yHKIMH ~ Ha  OECKOHEYHOCTH.
beckoneyHo wmanbple QyHKOUU B
TOuKke, HX cBoicTBa. CpaBHEHHE
OECKOHEYHO  MajbIX  (QYHKIH.
HenpepbIBHOCTh (PYyHKIIMU B TOYKE.
HenpepsiBHOCTH OCHOBHBIX
BJEeMEHTapHbIX (QyHKUIMH. Touku
pa3pbiBa, UX KiaccupUKalus

(yHKIIMM B TOYKE M Ha
OECKOHEUYHOCTH
Bnaners: METOUKOMN
PacKphITHS
HEOIPEJAEIEHHOCTEN
VYK-1; OIIK-2

JuddepennuanpHoe
HCYHCIICHHE
byHKIUN

MepEMEHHOI

OJHOU

ITonstue byHKIUH,
mudepeHMpyeMoi B TOYKE.
Huddepenuman  ¢yHkmuu,  ero
reoMeTpudeckuii cMpicia. OOmee
MpeCTaBICHUE 0 MeTOJ1ax
JIMHEapU3aIuu. [IpousBoanas
(YHKIIUH, €€ CMBICI B Pa3IMIHBIX
3agayax. [IpaBuiia HaxoXKAeHUS
Npou3BOHON u auddepeHnnana.
[IpousBomHas CIIOKHOW U 0OpaTHOM
(GyHKIUU. IIpousBonnpie u
nuddepeHIabl BBICIITHX
MTOPSIKOB.

DKCTpPEMYMBI byHKIIUH,
HeoOXoauMoe yCIIOBHE,
JIOCTaTOYHBIE YCIIOBHUS SKCTPEMyMa.
OTpickaHue HanOOJIBIIETO u
HauMEHbBIIEr0 3HaYeHU (YHKUIHH,
nuddepeHIpyeMoil Ha OTpeE3Ke.
Uccnenosanue BBIIMYKJIOCTH
(GyHKIUU. Touku neperuoa.
AcumnToTsl pyHKIUNA. [ToHsATHE 00
ACUMIOTOTUYECKOM  Pa3JI0KEHUH.
OOmas cxema  HCClIeJOBaHUSA
(GYHKIIMM ¥ TOCTPOCHHS €€

rpaduka.

3HaTh: MOHATHE
MPOU3BOAHOMN u
muddepennmana GyHKIHHA
YMeTh: HaXOJHUTh
MPOM3BOJIHYIO (DYHKIIHH.
Bnaners: METOIUKOMN
MIPUMEHEHUS
MPOM3BOAHOW  (PYHKITUH
JUTSL PEIICHUS TPUKITATHBIX
3a7a4.

VK-1; OIIK-2

WHTerpansHoe
UCUHUCIICHUE
byHKIUH
MepEeMEeHHOI

OJHOU

[lepBooOpasnasi.
HeonpenenenHslii uHTErpall M €ro
CBOJMCTBA. Henocpencrsennoe
MHTETPUPOBAHUE. Mertonbt
MHTETPUPOBAHUS: METOJ] IOJICTAHOBKH,
WMHTErpPUPOBAHUE o YacTsIM.
Hcnonb3oBaHue TaOIUI HMHTETPAJOB.
OnpeneneHHblid  UHTETpAI W €0
CBOWCTBA. ®Dopmyna Herorona-
JlelibHuia, ee TpPUMEHEHHE Ui
BBIUMCIICHUS OIPEIETIEHHOT O
UHTerpaa.

3HaTh: OCHOBHbBIE TTOHSTHS
1 OTIpeIeTICHUS

YMern: BBIUHCIIITH
HEONpeIeICHHBII u
OIpEAEIECHHBIN
HWHTETPaJTbI
Brnanets:
MIPUMEHEHUS
WHTETPATLHOTO
HUCYHUCIICHUS K PEIICHHUIO
3aJa4 SKOHOMHUKH 51
TEXHUKU

VK-1; OIIK-2

METOIUKOMI




5. | uddepennuansHoe
HCUKCIICHUE
byHKIIUN
HECKOJIbKUX
HepEeMEHHBIX

Yactupie nmpousBonaHble.  [lomHbIin
muddepeHnman, ero  CBI3b €
YaCTHBIMU TPOU3BOJHBIMU. YacTHbIE
MIPOU3BOJHbBIC u MIOJIHbIE

muddepeHransl BEICIINX MOPSIKOB.
DKCTpeMyMbl (DYHKIIMH HECKOIBKHUX
nepeMeHHbIX. HeoOxoaumoe ycioBue
sKkcTpeMyMa. JloCTaTOYHBIE YCIIOBHA.
YcnoBHBIM SKCTPEMYM. Meron
MHOxutener Jlarpamxka. [lpumepsl
IIPUMEHEHUS pu IIOMCKE
ONTUMAJIbHBIX PEILICHUM.

3Hath: noHATUsA YacTHblE
MIPOU3BOJHBIE U TIOJHbBIE
Qg depeHmans GHI
VYMeTh: HaXOIUTh
YacTHble NIPOU3BOJIHBIE U
nosiHble U epeHITnaIbI
¢bHI
Bnaners:
UCCIIEJOBAHUS
AKCTPEMYMBI
VK-1; OIIK-2

TEXHUKOU
¢Hn  Ha

6. | Auddepenuunansusie
ypaBHEHHUSL.

3amaun, MIPUBOSAIINE K

nudpepeHIMaTbHBIM ~ YPaBHEHUSM.
[Topsimok g depeHIaTbEHOTO
ypaBHEHHUS. Juddepennnanbubie
ypaBHEHUS MIEPBOTO MOPSIIKA.
Pemenue. OGmiee pemenue. 3amada
Komm. Teopema cymecTBoBaHus u
€MHCTBEHHOCTH pEUIeHUs 33a/Ja4u
Kommn.
OcHOBHbBIE TUIIBI YPaBHEHUI MEPBOTO
MOpsITIKa, UHTETPUPYEMBIX B
KBaJIpaTypax. YpaBHeHUs c
pa3IeIOIUMUCS MIEPEMEHHBIMH,
OJIHOPOJHBIE  TIEPBOrO  MOPSAIKA,
JINHEHBIE OTHOCHUTEIBHO
HEU3BECTHOM (PYHKIIHU.

VK-1; OIIK-2

5. O0pa3oBaTesibHbIE TEXHOJIOTHU

B cootBerctBumn ¢ tpeboBanusmu ®I'OC BO ynenbHbIN Bec 3aHITHNA, TPOBOJAMMBIX B
MHTEPaKTUBHBIX (hopMax, oNpeesseTcs II1aBHOM Lenbio (MUCCHEN) POrpaMMbl, 0OCOOEHHOCTbBIO
KOHTHHI€HTa OOy4YaloIMXCsl U COAEPKAHNEM KOHKPETHBIX TUCLUIUIMH, U B LIEJIOM B y4eOHOM
IIPOLIECCE OHM JOJDKHBI COCTaBIATh HEe MeHee 20% aynuTopHBIX 3aHATHH. Mcmonb3yembie B
IIpOLIECCEe U3YUYEHUS TUCHUIUIMHBI 00pa30BaTeIbHbIe TEXHOJIOTUHU MIPEICTaBIEeHbI B Ta0. 3.

O0pa3oBaTebHBIC TEXHOJIOTHH

Tab6muma 3

Paszpnensr Paszpnensl OO6pa3zoBarenbHbIE TEXHOJIOTHH
TeMmsbl Temsbl
Jluneiinas anredpa WNHTepakTuBHAas JEKOHA C  HUCHOJB30BAaHUEM
MyJIbTUMEANA
] VYyactue B BeOuHape
’ Hcnons3oBanue AJIIEKTPOHHOTO yueOHUKa,
AJIEKTPOHHOW OMOIMOTEKHM BO3MOXKHOCTEH CeTH
HNuTepuer
2 | MaremaTHuecKHi aHaiIns NHTepakTuBHAsg JIEKIMS C  UCIOJIb30BaHUEM
MyJIbTUMEANA.
[IpoBenenue MIPaKTUYECKON paboTsI c

HUCIIOJIb30BaHueEM cucteMbl Moodle.




Hcnonb3oBanue AIIEKTPOHHOTO y4eOHHUKa,
AJIEKTPOHHOW OMOIMOTEKH, BO3MOXKHOCTEH ceTh
Nurepuer.
VYyacTtue B BeOnMHape.
Huddepenunansrnoe WNHTepakTuBHAsT JIEKIHMS C  HCIOJb30BaHUEM
ucyncieHue (QyHKIMU OJHOH | MyJIbTUMeEIUaA
HepEMEHHOM VYdacTre B BeOMHape
Hcnons3oBanue AIIEKTPOHHOTO yueOHHKa,

JNIEKTPOHHONH OMOTUOTEKH BO3MOXKHOCTEH CETH
HNutepnHer

NuTerpanbaoe ucuncneHue | IHTepakTuBHAs JIGKIUST C  HMCIOJIh30BAaHUEM
(yHKIIUU OJTHOU TIEpEeMEHHOM MYJIbTUMEINA.
IIpoBeneHue IIPaKTUYECKON padoThI c
HCIIOJIB30BaHUEM cucTeMbl Moodle.
Hcnonb3oBanue AJIEKTPOHHOTO y4eOHUKa,
AJICKTPOHHOW OMOIMOTEKH, BO3MOXKHOCTEH ceTh
WNuTtepuer.
YyacTtue B BeOMHape.
JuddepennnanpHoe WuTepakTuBHAsT JIEKIUS C  HCIOJB30BaHUEM
HCUYHCIIEHNE GyHKIUN | MyJTbTUMEANA
HECKOJIbKHX TIEPEMEHHBIX Yyactue B BeOuHape
Hcnons3oBanue AIIEKTPOHHOTO yueOHUKa,

AJIEKTPOHHOW OMOIMOTEKHM BO3MOXKHOCTEH CeTH
HNuTepuer

Huddepenunanbabie WuTepakTuBHasE JIEKIHUS C  HCIOJb30BaHUEM
YPaBHEHUS. MYJIbTUMENA.
IIpoBenenue MIPaKTUYECKON paboThI c
UCToNb30BaHueM cucteMbl Moodle.
Hcnons3zoBanne AJIEKTPOHHOTO yueOHUKa,
3JIEKTPOHHOM OMONIMOTEKH, BO3MOXKHOCTEH CeTH
HNutepuer.

YyacTtue B BeOMHape.

JTUCITUTUTMHBI TIPEICTaBICHBI B Ta0M. 4

6. CamocrosiTesibHAasA padoTa CTY1eHTOB

CBGI[CHI/ISI Mo OpraHu3anuunu CaMOCTOSTEIbHOMN pa6OTLI CTYACHTOB B IIPOLCCCC U3YUYCHUA

Tabmumna 4
XapakTepucTuKa CaMOCTOSITEIbHON padOThI CTY/I€HTOB
Komner
Ne HaumenoBanue paznena o
Bun camocrosTenbHO# paboTh Yacel | eHuun
n/n JTUCITUTLTAHBI
Jluneiinas anrebpa Pemenue cucreM muHEHHBIX 12/29/ | YK-1;
1. ypaBHeHUl MeTosiamu ["aycca u 25 OIIK-2
MaTPUYHBIM
) MareMaTHYeCKUH aHaIN3 PaCKphITHE HEOMPE/IeICHHOCTCH 12/29/ | YK-1;
25 OI1K-2
JuddepennnanpHoe Brruncnenue npon3BoaHbIX 12/29/ | YK-1;
3 UCUHCIICHUE GyHKIWU | CIHOXHOHN (PyHKITHH 25 OIIK-2
OJHOM NEPEMEHHOU
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WNHTerpanbHoe 12/29/ | YK-1;
MeTo/1b1 BBIYHCIIEHUS

HCYHCIICHHE byHKIIMHA 23 OIIK-2
o z HEOIpeIeICHHBIX HHTETPAJIOB.

OJTHOM TIepeMEHHOMN

Hudbdepennmansaoe Brruncienue 4acTHbIX 12/29/ | YK-1;

VCYHCIICHUE (GYHKIMU | TPOU3BOIHBIX. DKCTPEMYMBI 23 OIIK-2

HECKOJIbKHX MEPEMEHHBIX | (YHKIMHU ABYX HEPEMEHHBIX

Huddepennunanbueie Pemenue nmuddepeHmanbHbIX 12/29/ | YK-1;

ypaBHEHUS YpaBHEHUH MEPBOro MOPSIKA. 25 OIIK-2

7. Y4eOHO-MeTOoAMYecKOe U MHPOPMALTMOHHOE o0ecnedeHne JUCHUTIIHHBI

7.1.CiucoK OCHOBHOM ¥ 1ONIOJTHUTEJIBHOH JIUTEPaATypPbl

a) ocHoeHasa Tumepamypa
Bricmias matematuka. Jluneiinas anreOpa. BekropHas anredpa. AHaauTHYECKas T€OMETPHS.
Beenenue B Mmatematnueckuii ananus. JuddepenmpoBanue GyHKIIUN OJHON MePEeMEHHON
[DnexTponHbIii pecype |: yueOHoe mocobue / K. II. ApedreB, A. . Haropuosa, I'. IL.
HoBocenosa u ap. — Tomck : M3a-B0 ToMckoro noiautexuuueckoro ynusepcurera, 2019. —
271 c.
Bricmias maTematrka B YIpakKHEHHUSIX W 33/1a4yax : B 2 4. : yueOHoe mocoOue 1ist By30B / 1.
E. Hanko, A. I'. Ilonos, T. S. KoxxeBuukosa, C. I1. [lanko. — 7-e u3zn., ucrnp. — Mocksa :
Onukc : Mup u O6pazoBanue, 2018.
[[umager B. C. Beicmas maTemaruka : yueOHoe mocobue ais 6akaaBpo / B. C. [llumnaues ;
pen. A. H. TuxoHoB. — 8-e u3n., nepepad. u non. — Mocksa : FOpaiit, 2012. — 447 c. A Taxxe
[OnexTponHsIii pecypce] : yueOnuk / B. C. Hlunaues. - M. : HUL] UHOPA-M, 2020. - 479 c.
- Pexxum poctyma: http://znanium.com
bannua K. B. Beicmast matemaruka [DnekTpoHHbIH pecype]| : yuebnuk / K. B. bangun, B.
H. bauusikoB, A. B. Pokocyes ; pen. K. B. banaun. - M. : ®aunTta, 2020. - 360 c. — Pexxum
nocrymna: http://biblioclub.ru

0) oononnumenvHas aumepamypa

Breiroackuit M. §l. CnpaBounuk mo Beiciield marematuke / M. 5. Beironckuii. — Mocksa :
ACT : Actpens, 2018. —991 c.

Hroxenxoa JI. Y. Ilpaktukym mo BeIciieil MatemaTHke : yueb. mocodue : B 2 4. / JI. U.
HroxxenkoBa, O. 0. [lroxenkosa, I'. A. Muxamua. — Mocksa : BUHOM. JlabopaTtopus
3Hanui, 2019. — 448 c.

Maneixua B. . Breicmas matematuka : yuebnoe mocobue / B. . Manbixun. — 2-e u3f.,
nepepab. u gomn. — Mocksa : UHOPA-M, 2019. — 365 c.

MaremaTrka B mpuMepax u 3aaavax : yaeoHoe nmocodue / JI. H. XKypobenko, I'. A. Hukonosa,
H. B. Hukonosa u 1p. — Mocksa : UTHOPA-M, 2019. — 373 c.

bepesuna H. A. Beicmast matemaTuka : KoHcrekT Jekiuii / H. A. bepesuna. — M. : Dkcmo,
2018. - 160 c.

[Mucemennswni J[. T. Koncrekt nmeknuid mo Beicmed Matematwke : [lommbrit xype / J. T.
[Mucemennsiid. — M. : Alipuc-nipecc, 2019. — 608 c.

[Mankun A. C. 3amaun Cc pemieHHsMH 10 BBICIIEH MaTeMaTHKE, TEOPUU BEPOATHOCTEH,
MaTEeMaTHYeCKOil CTaTUCTUKE, MaTEeMaTHYeCKOMY MPOTPAMMHUPOBAHHUIO [DIEKTPOHHBIN
pecypc] : yae6HOe mocobue mis O6akanaBpos / A. C. lllankun, B. A. [llankuH. - 8-¢ w3, -
M.: lamkoB u Ko, 2019. - 432 c. Pexum nocryna: http://znanium.com

[umages B. C. 3agaunuk 1o BBICHIEH MareMaTHKe [DIIEKTPOHHBIN pecypc] : ydeOHOe
nocobue / B. C. Illumaues. - 10-e uzn., crep. - M. : HULl UHOPA-M, 2018. - 304 c. -

Pexwum noctyna: http://znanium.com
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7.2.ba3bl JAaHHbIX, nHd)opMaunonuo-cnpanquble H IMTOUCKOBbIC CUCTEMbI

JINIICH3UOHHBIE PECYPCHI:

http://znanium.com/

DNeKTpOHHO-OMOINOTEeYHasl CHUCTeMa 00pa30BaTEeNbHBIX U3/1aHUM, B KOTOPOH cOOpaHbI
3JIEKTPOHHbIE YYEOHUKH, CIPAaBOUYHBbIE U ydeOHbIE MOCOOMs. YIOOHBIH MOMCK MO KIIFOYEBBIM
CJIOBaM, OTAEJIbHBIM TEMaM U OTpaciisiM 3HaHUS.

http://biblioclub.ru/

«YHHUBEPCUTETCKasE OMOJIMOTEKA OHJIANHY.

WutepHer-6ubimoreka, (QOHABI KOTOPOH coAep)KaT Y4eOHMKH W y4eOHbIE MOCOOMs,
MEePUOJUKY, CIPABOYHMUKHU, CJIOBApH, HHIUKIONECAUM W JPyrMe H3JIaHUs Ha PYCCKOM U
WHOCTPAaHHBIX si3bIKax. [lOJHOTEKCTOBBIM TMOUCK, paboTa C KaTaJloroM, O€3TMMUTHBIM
MMOCTPAHUYHBI TIPOCMOTpP H3JaHHWK, KOMHPOBAHHWE WJIM pacledaTka TEeKCTa (MOCTPaHUYHO),
W3MEHEHHUE TapaMeTPOB TEKCTOBOM CTPAHUIIbI, CO3/IaHME 3aKIaJ 10K 1 KOMMEHTapHEB.

OTK[!I)ITI)IG HHTCPHET-UCTOUYHWKHN

1. http://www.intuit.ru/
2. http:/www.edu.ru/

3. http://www.i-exam.ru/

7.3. llepeyeHb yueOHO-MeTOAMYECKUX MaTepuaioB, paspadorannbix IIIIC kadeapsl

1. Pomanona O. C. Matemaruka. JIuneiinas anredpa. BexktopHas anreOpa. AHamuTHUecKas
reometpus. Koncrek nekmuii / FO. C. Pomanosa. — CII6. : HOUP, 2013. — 93 c.

2. PomanoBa lO. C. Maremartuka. BBenenue B matematuueckuid ananuz. JWDOIL.
Koncnext nexiuii / FO. C. Pomanosa. — CI10. : HOUP, 2014. — 134 c.

3. Pomamnona 0. C. Maremaruka. Unrerpanibaoe ucuncienue @OIL. J1Y. Psaasl. Koncnekr
nexnumii / 1O. C. Pomanosa. — CII6. : HOUP, 2014. — 140 c.

4. Pomanoma 0. C. Maremaruka. MY k Bemonaenuro KP / HO. C. Pomanosa. — CII0. :
HOWP, 2014. - 28 c.

5. Pomanona lO. C. Jluneitnas anrebpa. MY k Bemonaenuto KP / 10. C. PomanoBa. —
CII6. : HOUP, 2014. — 28 c.

6. Pomanoga 0. C. Marematuueckwii ananu3. MY k Bermonaenuio KP / HO. C. Pomanosa. —
CII6. : HOUP, 2014. — 20 c.

7. PomanoBa FO. C. Marematnka. MY x nposenenuto [13 / FO. C. Pomanora. — CII0. :
HOWP, 2014. - 34 c.

7.4. Bonpochl 111 CaMOCTOSITEIIBHON MOATOTOBKH

Pa3nennl BOHpOCLI AL CAMOCTOSITCJIBHOI'O H3YIYCHUSA

Jluneitnas anrebpa 1. Marpuupsl. [IpaBuno ymMHOXKEHUS MaTpuLl.

2. OOparnas matpuia. OnpeeneHne U yCIOBUE CYIIIECTBOBAHMUS.
3.Pemienue cucteMbl JTMHEHHBIX YpaBHEHUN C MOMOIIBIO OOpaTHOM
MaTPHULBL.

Maremarnueckuii anaiu3 | PackpsiTe HEONPEIEIEHHOCTEM:

1. Ilpengen ¢ynkuum B Touke. Ilpemen  ¢yHkuM  Ha
6eckoHeyHOCTH. OHOCTOPOHHHUE TIpenienbl (PYHKIMH B TOUYKE.
HenpepbIBHOCTB 3JIeMEHTapHbIX (QYHKIUH.
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. SIn
2. 3amMevarenbHble Ipeneisl: lim
x>0 X

X
X . |
,lim | 1+— .
X—>0 X
3. beckoneuno Manas pyHKIHUs, ee CBONCTBA (CyMMa OECKOHEYHO
MaJbIX, MPOU3BEACHHE OECKOHEUYHO MaJIOW Ha OrPaHHYEHHYIO,
YacTHOE OT JeJieHUs OECKOHEYHO MaJioi Ha (pyHKIIHMIO, Tpenes

KOTOpPOM HE PaBeH HYJIIO).

4. beckoneuHo Oonbimas GyHKIUS, €€ HEOrPaHUYEHHOCTb.
Teopema 0 CBsI3M OCCKOHEYHO MaJIOM U OSCKOHEYHO OOJIBIION
GbyHKITHIA.

5. Tlpemen CcymMmbl, TPOU3BEIEHUS W YAaCTHOTO (YHKITHH,

CTPEMSINUXCS K KOHCUHBIM TIpeIeiaM.

6. CpaBHeHHE OSCKOHEUHO MAaJIbIX. DKBUBAJICHTHBIE OCCKOHEYHO
Mmaible. [IpruMepsl SKBUBaNEHTHBIX OECKOHEYHO MallbIX. 3aMeHa
OECKOHEYHO Majol Ha OHKBHUBAJEHTHYIO IpU BbIYUCICHUU
TPEJICIIOB.

Hudbdepennmansuoe
ucuuciieHne  (QpyHKIuH
OJIHOM IIEPEMEHHOMN

Belunciienre NOpOU3BOIHBIX — CIIOXKHOM, HESBHO 3aJaHHOM U
napaMeTpruuecKkoi QyHKIUH:
1. Omnpenenenue MIPOU3BOJHOM. IIpumepsl HaXO0XICHUS

HPOM3BOIHOMN C MOMOIIIBIO ONPEAEICHUS.

2. Juddepennman GpyHKIUU.

3. IlpousBomnas u auddepeHunan CcyMmMMmbl, MPOU3BEIACHUS U
YacTHOTO ABYX (DYyHKITHIA.

4. Teopema o auddepeHIHPYEMOCTH
[TpousBoaHas 0OpaTHOM QyHKIMH.

5. TIpousBonnsie u nuddepeHaIbl BEICIINX TOPSIKOB.
6. Tabmuia mpou3BOAHBIX.

CIIO)KHOW  (pyHKIHH.

HurerpansHoe
UCUUCITICHHE  (YHKIMH
OJIHOU IIEPEMEHHOM

MeTopl BEIYMCIEHHSI HEONIPEIEIEHHBIX UHTErpasloB. Beruncienue

TUIONIA/IN TUIOCKOM (UTypbI

1. TlepBooOpa3Has W HeompeAeldeHHbIM wuHTerpain. Teopema o
CTPYKTYp€ MHOKECTBa NIepBOOOPa3HBIX JJIsl JAHHON (YHKIIUH.

2. CpoilicTBa HEONpEAENECHHOrO0 HHTerpana. HBapHMaHTHOCTH

(bopMyI1 HUHTETPUPOBAHUSI.

Tabnuiia OCHOBHBIX MEPBOOOPA3HBIX.

3aMeHa NEPEMEHHON B HEONIPEACICHHOM UHTETpaje

5. ®opmyna MHTETPUPOBAHMS MO YACTAM JUIsl HEOINPEAEIEHHOIO

W

MHTerpasa.
Huddepenunansruoe Bbruucnenye 4acTHBIX MPOU3BOAHBIX. DKCTPEMYMbI (DYHKIIMU JIBYX
ucuuciaeHrue  (QYHKIHUH | TepeMEHHBIX

HECKOJIBKUX 1. YactHblE pupanicHus )41 YaCTHBIC MIPOU3BOJAHEIC.
MEPEMEHHBIX ['eomeTpuyeckuii CMBICI YaCTHOM MPOU3BOIHON (DYHKIIMH JABYX

IIEPEMEHHBIX.

2. HuddepeHuupyemMocTb byHKIMM ~ JABYX  TEPEMEHHBIX.
Heo6xonumoe u nocratounoe ycnoBus auddepeHunpyemMocTu
byHKMM  AByX  mnepeMeHHbiX.  OmpezneneHue  MOJHOTO
muddepeHnuana.

3. JluddepennupoBaHue CIOXKHOW (QYHKIIMM OJHOH U JBYX
nepemeHHbIX. [lonmHast npousBoaHas. MlHBapHaHTHOCTH (POPMEI
nostHOTO MU epennmana.

4. YactHble IpOU3BOIHBIE U JU(PepeHIINATbI BBICIIUX TOPSIKOB.

Onpenenenne d3KcTpeMyma (QYHKIUH JABYX MEPEMEHHBIX.

HeoOxonumoe ycioBue 3kcTpemMyma. JloCTaTodHoe YCIIOBUE

SKCTpEMyMa.

9]
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6. HauOonpimee wu HauMeHbllee 3HAuYeHHS (QYHKLIUU OBYX
HepeMEHHBIX B 3aMKHYTOH 00JIaCTH.

Huddepenunanbusie Pemenune nuddepeHnmnanbHbIX ypaBHEeHUN 1-T0 mopsaka.
ypaBHEHUS 1. AV c paznensiomuyMucs nepeMeHHbIMU

2. JIAY 1-ro nopsnka

7.5.Bonpoce! AJ1sl MOATOTOBKH K IK3aMeHy

Nowk

10.

1.
12.

13.

14.

15.

16.

17.

18

20.
21.

22.

23.

IlepBbIii cemecTp

OrmpesienieHus ONpeeUTeNied BTOPOTO U TPEThero mopsiakoB. CBOMCTBA OMpEETUTENCH.
Onpenenurenu n-ro nopsaxa.

Cucrembl n JIMHEHHBIX ypaBHEHUHl c¢ n Heu3BecTHbIMU. Teopema Kpamepa. dopmyibl
Kpamepa.

Cucrembl JTUHEHHBIX OJHOPOJHBIX ypaBHeHMH. HeoOxoaumoe M JOCTAaTOYHOE YCIOBUE
HEHYJIEBOTO PELICHMUS.

Martpunel. JInunennslie onepanuu ¢ MaTpuiamu. 1IpaBuino yMHOKEHHs MaTpHIL.

O6parnas marpuna. OnpeneneHue 1 yciaoBHe CyIIEeCTBOBAHUS.

Pemrenue cucteMbl TMHEWHBIX YPAaBHEHUH ¢ TOMOIIBIO0 OOPAaTHON MaTPHIIBI.

Onpenenenne Bekropa. JInHeliHple onepannu ¢ BekropaMu. OpToroHajlbHbIE, KOJUIMHEAPHbIE
Y KOMILJIaHapHbIE BEKTOPHI. IIpoeknys BekTopa Ha OCh.

CkansipHO€ ITPOU3BENECHUE JBYX BEKTOPOB, €r0 CBOMCTBA. Y CIOBHE OPTOrOHAIBHOCTH ABYX
BEKTOpPOB

BelpaxkeHue CkalsipHOro IMpOM3BEAECHUS BEKTOPOB uepe3 UX KOOpAUHATHL. JlimHa (MOJIyJib)
BEKTOpa.

BekTopHOe mnpou3BEACHHE BEKTOPOB, €r0 CBOWCTBA. YCJIOBHE KOJUIMHEAPHOCTH [JBYX
BEKTOPOB. ['eOMeTpHUUECKU CMBICII BEKTOPHOTI'O IIPOU3BEICHMSL.

BrIpakeHne BEKTOPHOIO MPOU3BEACHHS BEKTOPOB UEPE3 UX KOOPAUHATHI.

CMmeniaHHOe IPOM3BE/IEHUE TPEX BEKTOPOB, €r0 CBOWMCTBA. YCIIOBHE KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

BeIpaxxeHue cMEmaHHOroO IIPOU3BEICHUs BEKTOPOB Yepe3 UX KOOpAUHATHL. [ eomeTpuueckuit
CMBICJI CMEIIaHHOTO ITPOU3BENECHUS TPEX BEKTOPOB.

PasnuuHble BUJIBI ypaBHEHUM IIPSIMOM Ha MJIOCKOCTH, YIOJI MEXKy IIpsMbIMU. PaccTrosiHue ot
TOYKH J10 TIPSIMOM.

VYpaBHEeHHE NpPAMON B INPOCTPAHCTBE. YTOI MEXAY MNPAMBIMH. YTOJI MEXAY INPAMOU H
IJIOCKOCTBIO.

KpuBsle BTOpOro mopsika Ha IJIOCKOCTH (dJUTUIC, TUnepOoia, napabona). Kanonndyeckue
YpaBHEHMsI KpUBBIX U N300pa’KeHHE UX Ha IJIOCKOCTH.

Onpenenenne ¢pyaknun. O6IacTh onpeesieHus. 3HaueHne QYHKINH B TOYKe. MOHOTOHHAS
¢byukumss. Yetnas u HeuetHas ¢yHkiuu. OOpatHas ¢ysknusa. CrnokHas GyHKIHS.
DOneMeHTapHbIE QYHKINH.

. HucnoBas mocneaoBaTeIbHOCTb. Hpenen YHCI0BOM IIOCJICI0OBATCIIBHOCTH.
19.

[Ipenen ¢pynkuuu B Touke. [Ipenen ¢pynkium Ha 6eckoHedyHOCTH. OHOCTOPOHHHE MPEACIIBI
¢byHKIMN B TOuke. HempepbIBHOCTD 3IeMEHTapHBIX (PYHKIIHUH.

. sinx . g
3ameyarenbHble Ipeaensl: lim ——, lim | 1+—| .
x—=0 X X—>0 X

beckoneuHo manas (yHKIMS, €€ CBOMCTBa (cymMMa OECKOHEYHO MajblX, MpPOU3BENICHHE
OECKOHEYHO Majoi Ha OrpaHWYEHHYIO, YacTHOE OT JeJieHUs OECKOHEYHO Majod Ha
(byHKIHUIO, Ipe/ied KOTOPOH He PaBeH HYJIIO).

beckoneuno Oonbmias GyHKIMS, €€ HEOrpaHHYEHHOCTb. Teopema O CBSI3U OECKOHEYHO
Majoi 1 0eCKOHEYHO OONBIION (PYHKIIUH.

[Ipenen cymMBbl, POM3BEIEHUS U YaCTHOTO (PYHKIUMN, CTPEMSIINXCS K KOHEUHBIM Tpe/IesIaM.
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24.

25.

26.
27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.
43.

44,
45.
46.

47.
48.
49.
50.
51.
52.

53.
54.

55.
56.
57.
58.
59.

60.

CpaBHeHHe OECKOHEYHO MalblX. OKBUBAJIEHTHbIE OECKOHEYHO Majble. [Ipumepsl
OKBUBAJICHTHBIX OCCKOHEYHO MajbIX. 3aMeHa OSCKOHEYHO Majol Ha SKBHBAJCHTHYIO IPH
BBIYUCIICHUU TIPEJIEIIOB.

HenpepeiBHOCTS (yHKIIMK B TOUKe. HeoOX0qMMoe U JOCTAaTOYHOE YCIIOBHE HETPEPHIBHOCTH
(GYHKLINU B TOUKE.

Knaccudukanus Touek pa3pbiBa GyHKIUU: YCTPAaHUMBbIN, KOHEYHBINH, OECKOHEUHBIH.
Omnpenenenue mnpou3BoAHOM. Ilpumepsl HaXOXAEHUS TPOU3BOAHOM C  MOMOILBIO
OTIpe/IeTICHHUSL.

I'eomeTpuyecknii ¥ MEXaHUYECKUN CMBICT IIPOU3BOJIHOM. Y paBHEHUE KacaTEIbHOM.
Huddepenuunan ¢ynkuuu. ['eomerpuyeckuit cmbicn nuddepennuana. MHBapuaHTHOCTH
¢dopmbl iepBoro auddepennunana.

[TpousBomHas u quddepeHran CyMMbl, TPOU3BEACHUS M YACTHOTO MBYX (DYHKITHIA.
Teopema o nudpdepenupyemoctu cnoxnont pynkimu. IponsBoaHas odpaTHoi QyHKIHMH.
[IpousBoaubie U AU PepeHnanbl BEICIIUX MOPSIKOB.

TaGnuia nponu3BOAHBIX.

[IpaBuno Jlonurans.

Heobxonumoe u goctaToyHoe ycloBus Bo3pacTtanus (yObiBaHUs) QyHKIIUU v =f(x).
Ompenenenue skctpemyma GyHkmun y = f(x). HeoOxoaumoe ycmoBue skcTpeMyma.
JlocTaTOYHOE YCIIOBUE IKCTPEMYMA, UCIIOJIB3YIOLIEE IEPBYIO MPOU3BOIHYIO.

Omnpenenenre BbIMYKJIOCTA U BOTHYTOCTH rpaduka GyHKIuH y = f(x). IIlpu3Hak BBITyKIOCTH
(BOTHYTOCTH).

JloctaToyHoe yciioBue TOUkH neperuda rpadpuka GyHkuuu y = f(x).

AcumnroTel rpaduka ¢yHkmuu y = f (x). IIpaBUiIO HaXoXIEHHS BEPTUKAIBHBIX U
HEBEPTUKAITBHBIX aCHMITOT.

Haxoxnenne HanbobIero 1 HAMMEHBIIETo 3HaYeHn PyHKINU ¥ = f(X) HA OTpe3Ke.

Bropoii cemecTp

KommnekcHble uncina. JIeficTBUs ¢ KOMIUIEKCHBIMU YHCTIaMU B alire0pandeckoit popme.
['eomerpuyeckoe u300pakeHHE KOMIUIEKCHOTO 4YHcia. |puroHoMerpudeckas (opma
KOMIUIEKCHOT'O YHUCIIA.

Bo3Benenne KOMIUIEKCHOTO YKciia B HATypalibHYIo creneHb. @opmyrna Myaspa.

W3BrieueHne KOpHS HaTypaJIbHOW CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

[lepBooOpazHass U HeONpeleNeHHbII UHTerpal. Teopema O CTPYKType MHOXKECTBa
NepBOOOPA3ZHBIX IS TAHHON (QYHKIIUH.

CaoiicTBa HeompeIeIeHHOro uHTerpana. Ml uBapuanTHOCTh (hOPMYIT HHTEIPUPOBAHUS.
TaGnuia OCHOBHBIX TEPBOOOPA3HBIX.

3aMeHa EPEMEHHON B HEOTIPEICIICHHOM UHTErpae

dopmysa MHTETPUPOBAHUS 10 YACTAM AJIs1 HEOTIPEAEIEHHOIO HHTETpaa.

[TonsiTue onpeeieHHOro UHTErpaa.

Teopema  CyliecTBOBaHMSA  OINpPEAEIEHHOIO  MHTErpajga. |'€OMETpUYecKHil  CMBICIT
OTIpE/IETICHHOT'O HHTETpaa.

CBolicTBa OIPEIETICHHOIO UHTETpala.

CBsi3p MeXJay ONpeIelIeHHBIM M HeolpeaeiaeHHbIM uHTerpanamu. ®opmyna HproToHa-
JleitOHuma.

3aMeHa IEPEMEHHOM B ONPEICTICHHOM UHTErpaie.

dopmysa MHTETPUPOBAHUS 10 YACTAM AJIs ONPEAEIEHHOTO HHTETpaa.

Brruncnenue miuomaaen miockux Guryp B 1€KapTOBBIX U MOJSPHBIX KOOPIWHATAX.
Onpenenenre (GyHKIMHM HECKOJIBKUX MEepeMEHHBIX. DYHKIMS # MEepeMEHHBIX KakK (yHKIHS
TOYKH B -MEPHOM IIPOCTPAHCTBE.

YacTHple mNpuUpalIeHUs] M YacTHbIE IPOU3BOJHBIE. ['€OMETPUYECKHII CMBICH YacTHOU
MIPOU3BOJHON (DYHKIUU JABYX MEPEMEHHBIX.

YacTHble pon3BOAHbIE U AU (epeHIInaibl BHICIIUX MOPSIIKOB.
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61. Onpenenennie sKcTpeMyMa (GYHKIMH JBYX TIepeMeHHbIX. Heobxomumoe —ycioBue
sKCcTpeMyMa. JlocTaToYHOE yCIOBHE SKCTPEMyMa.

62. Hauboubliee u HauMeHblee 3HaYeHNs (QYHKIMU ABYX IIEPEMEHHBIX B 3aMKHYTOI 06acTu.

63. OnpeneneHre 0OBIKHOBEHHOTO UG (depeHIINaTIbHOTO0 YpaBHEHHS, €ro MopsAaKa U pelIeHHUs.
JuddepennmanbHoe ypaBHEHHE IEPBOTO MOPsKa,

64.3agaua Komm pans  auddepeHunanbHOro  ypaBHEHHMsS IepBOro nopsaka. Teopema
CYILLECTBOBAHMS U €JUHCTBEHHOCTH pelleHus 3anaun Komm.

65. Onpeznenenue 0oOILIETO W YAaCTHOTO penieHus (MHTerpaia) Aud@epeHnuaibHOr0 ypaBHEHUS
IIEPBOTO MOPSIKA.

66. YpaBHEHUE C pa3ACIIAIONIMMUCS IEPEMEHHBIMH, €70 UHTETPUPOBAHUE.

67. JIuneitHOe ypaBHEHUE NIEPBOTO NOPAAKA, €T0 UHTErPUPOBAHNUE.

68. OgnopoaHoe muddepeHnmranbHoe ypaBHEHUE TIEPBOTO MOPSIKA, €T0 UHTETPHUPOBAHUE.

7.6 TeMbl KypCOBBIX M KOHTPOJILHBIX PadoT, pe)epaToB, KypCOBbIX IPOCKTOB

He npenycMoTpeHo yueOHBIM MJIaHOM.

8. Meroaunyeckue peKOMEHIAIMHU M0 U3YYEeHUI0 TUCUHUIIIMHbI

N3yueHne NUCUUIIIMHBI TPOU3BOAMUTCS B TEMAaTHUECKOW mocienoBaTenbHOCTU. Kaxaomy
HpaKTI/I‘-IeCKOMy 3AHATUIO 1 CaMOCTOSITeJ'H)HOMy I/I3y‘-IeHI/IIO MaTepI/Iana npenmeCTByeT JICKIIUA 110
JTaHHO TeMe.

JUJis yCHEIIHOTO YCBOEHHS Marepuajia MpH HauuTKe JIEKUUH CTyJEeHTaM Ccoo0IIarTcs
azpeca 3JIEKTPOHHOM MOYTHI, IO KOTOPBIM OHU MOTYT MOJIYYUTh B DJIEKTPOHHOM BHJIE MaTepuall,
OTpa)kalollle OCHOBHBIE IIOJIOKEHUSI TEOPETHMYECKUX OCHOB M IMPAKTHUECKUX METOOB
JTUCUUIUIAHBIL.

B xauecTtBe OINCHOYHBIX CpPCACTB OJid TCEKYIIETO KOHTPOJIA YCIECBACMOCTH H
HpOMe)i(yTO‘{HOﬁ aTTCCTAllui IpCAJIaracTcCsa UCIOJIb30BAThL TCCTOBLIC 3a/IaHUS.

MeTtoauyeckue peKoMeHAALNH 5 NpenogaBaTeJis

[IperonaBanue uctMIUIMHBL «MartemaTnka» 0Oa3upyeTrcs Ha KOMIIETEHTHOCTHOM,
MIPAKTHUKO-OPUEHTUPOBAHHOM MOJX0Ae. MeTouKa npernogaBaHus TUCIUILIMHBI HallpaBjieHa Ha
OpraHu3alMi0 CUCTEMAaTHYECKOW TIAHOMEPHOW paboThl CTyleHTa B TEUYEHHE CceMecTpa
HE3aBUCHMO OT (pOpMBI ero oO0yueHus. B cBs3u ¢ 3TUM ciexyeT oOpaTuTh BHUMAaHUE Ha 0COOYIO
3HAUUMOCTh ~ OpPTaHM3aTOPCKOW  COCTaBJSIOIIEH  NPO(PECCHOHANBHOM  JIEATeNIbHOCTH
IpernojaBaTers.

OcHoBHast paboTa €O CTyI€HTaMM MPOBOJMUTCS HA ayAUTOPHBIX JICKIHUSAX U JJAOOPaTOPHBIX
3aHATUAX. JIEKIIMOHHBIA Kypc BKIIOYAeT YCTAaHOBOYHbBIE, MpPOOJEMHBIE, O0030pHBIEC JIEKIUU.
VHTepakTUBHOCTh JIGKLIMOHHOTO Kypca OOecreyrBaeTcss ONEepaTHBHBIM ONPOCOM  HIIU
TECTUPOBAaHUEM B KOHIIE 3aHATHs. [IIMpOKO MPUMEHSIOTCS METOJBI AWaliora, coOece0BaHuN U
aMcKkyccuii B xojne Jekiuu. [IpobimemHoe oOydeHue Oa3upyercst Ha MpUMEpax M3 HCTOPUH
Hayku. CamocTrosiTenbHas paboTa CTy/IeHTOB Bcex (opM OOydeHHs] OpraHu3yercss Ha ydeOHOM
caiite yHuBepcureta. [IpakTuueckue 3aHATHSI IOCTPOEHBI C LIEIBI0 03HAKOMIIEHHUSI CTYJIEHTOB C
MCTOJaMH HAYYHBIX HCCH@HOB&HHﬁ, IMPUBUTHA MM HABBIKOB HAYYHOT'O 3KCIICPUMCHTHPOBAHUAA,
TBOPUYECKOT'0 UCCIEA0BATEIBCKOrO MOAX0AA K U3YUEHHUIO IIPEMETA, JOTHUYECKOTO MBIIITICHHUS.

9. MaTepuaibHO-TeXHUYECKOe o0ecnevyeHne JUCHUITHHbI

1. KoMmbroTepHBIii KIIacc, MO3BOISIONINA TPOBOIUTH BEOUHAPHI
2. AyauTopuu, OCHAIIEHHbIE MYJIbTUMEINA 000PYT0OBAHUEM JIJIsl IEMOHCTPAIIUN
MPE3CHTAIINIA, BUCOMPOTYKIIUN
3. Bo3MoxHOCTH MOJKIIOUCHUS K Tu1atgopme Moodle.
TpeboBanus K IPOrpaMMHOMY OOECIICYEHUIO, UCHOIB3YEMOMY MPH M3YYEHUU yUeOHOU
JAUCHUITIINHBI.
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Jis u3y4eHus: TUCIUILTHHBI UCIIONIb3YETCS JIMIIEH3MOHHOE MTPOrpaMMHOe oOecTieueHIe, B
TOM YHCJIIE:

e  Microsoft Office

e lHTepHET-HABUTATOPHI.

10. Odecnieyenue 00pa3oBaTeIbLHOrO NMpoLecca s JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOAMMOCTH pabodas mporpamMma JUCIUATUIMHBI MOXKET ObITh aIallTHPOBAHA IS
obOecriedueHuss 00pa3oBaTeNbHOrO Tpollecca HMHBAIMAOB W JUI C  OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbBSI, B TOM YHCJIC JUTS TUCTAHIIHOHHOTO OO0YUICHHS.

B xozxe peanuzanuy JUCIMILTUHBI HCTIONB3YIOTCS CIEAYIONINE TOTIOTHUTEIbHBIE METO/IbI
o0ydYeHus1, TEKYIIero KOHTPOJIS YCIEBAEMOCTH M MMPOMEKYTOYHOH aTTeCTAIlMH OOYJArOIIUXCS B
3aBUCHMOCTH OT X WHAMBHUIYaIbHBIX OCOOCHHOCTEH:

. JUTSI CJICTIBIX U CTTA0OBUISIIINX:

- Jexuuu oGOPMIISIOTCS B BHJE 3JEKTPOHHOTO IOKYMEHTa, JOCTYIMHOTO C MOMOIIBIO
KOMITBIOTEPA CO CICIUATHN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- THCbMEHHBIC 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICYeHUEM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTCs MHAMBUYallbHOE paBHOMEpHOE ocBelieHrne He meHee 300 IoKc;

- Q7S BBIMOJIHCHUS 3aJIaHUsl TIPH HEOOXOIMMOCTH TMPEIOCTABIISCTCS YBEITHUHBAIOIICE
YCTPOICTBO; BOBMOKHO TaKKe MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIINX YCTPOUCTB;

- MUCHMEHHBIC 3a/1aHUsT OPOPMIISIFOTCS YBEITMUECHHBIM MIPU(PTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBHITOJIHSIOTCS B MHCbMEHHOMN
(dbopMe Ha KOMITBIOTEpE.

. JUTSI TIIYXUX M CJIA0OCIIBITIAIINX

- Jexkuuu o(opMIIOTCS B BUAE OSJCKTPOHHOTO JTOKYMEHTa, OO MPEIOCTaBIsSETCS
3BYKOYCHJIMBAIOIIAS anmapaTypa WHIUBHIyILHOTO TTOJIh30BaHMUS;

- MUCbMEHHBIE 3a/IaHUs BHITIOTHSIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU (opMe;

- DK3aMEH M 3a4€T TPOBOAATCS B MHUCBMEHHOW (hOopMe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJieHNE B OPME TECTUPOBAHUS.

o JUTSL JIVITT ¢ HAPYIIICHUSIMHA OTIOPHO-IBUTATEIHHOTO amnmnapara:

- Jexuuu oGOPMIISIOTCS B BHJE 3JEKTPOHHOTO IOKYMEHTa, JOCTYIHOTO C MOMOIIbIO
KOMITBIOTEPA CO CICIUATHN3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- THCbMEHHBIC 3aJ]aHHs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOTrpaMMHBIM 00€CIIEYEeHUEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBHITOJIHSIOTCS B MHCbMEHHOMN
dbopMe Ha KOMITBIOTEpE.

[Tpu HeoOXOTUMOCTH TMpelyCMaTPUBAETCS YBEIHMUECHUE BPEMEHH I TOJTOTOBKH OTBETA.

[Mpouenypa  mpoBeACHHS  MPOMEKYTOUHOW  arTeCTaluu  JUIs  OOydaromuxcs
yCTaHaBIMBaeTCs € Y4YETOM UX HMHAUBHUIYAIbHBIX ICUXOMU3UYECKUX OCOOECHHOCTEH.
[TpomexyTouHas aTTECTAIUS MOXKET ITPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tpu mpoBeneHUH MPOLEAYPhl OLIEHUBAHUS PE3YJIBTATOB OOYUYEHHs MpEeayCcMaTpUBAETCS
UCTIONB30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOMUMBIX B CBS3M C WHIUBHIYATIbHBIMH
OCOOCHHOCTSIMU OOY4YaIOIIUXCA. DTH CPElICTBA MOTYT OBITh MPEJOCTaBIECHBl YHHUBEPCUTETOM,
WJIH MOTYT HCIIOJIB30BaThCSl COOCTBEHHBIC TEXHUIECCKUE CPECTBA.

[IpoBenenne mpoHeaypbl OICHUBAHHS PE3ylbTaTOB OOy4YeHHsS JOMYyCKaeTcss C
MCTIOJb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaATEIBHBIX TEXHOIOTHHA.

OO0ecnieunBaeTcs JO0CTYN K HHGOPMAIIMOHHBIM U OHOIHOrpad)uecKuM pecypcaM B CEeTH
WuTepHeT uisi Kaxaoro oOydwaromierocst B ¢gopmax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX
3JI0pOBBS U BOCTIPUSTHS HHPOPMAIIH:

o JUISL CJIETIBIX U CITA00BUISIIUX
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- B Ile4aTHON (opMe yBEINYECHHBIM HIPUPTOM;

- B popMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B hopme ayanodaiina.

o JUTSL TITYXHUX ¥ CITA0OCITBITIIAIINX

- B meyaTHoO# dopme;

- B (hopMe 2IIeKTPOHHOTO JIOKYMEHTA.

. U1 00Yy4arOIIKXCs C HApYLIECHUSIMH OMTOPHO-BUTATEILHOTO arapara:
- B Ile4aTHo# popme;

- B popMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B hopMme ayanodaiina.

YueOHbIC ayIUTOPUH JIJII BCEX BUOB KOHTAKTHOM M CAMOCTOSITEIIbHON
pa0oThl, HayuyHass OMONMOTEKa M MHBIE MOMELICHUs JUIs OOYYEeHHS OCHAIIEHBI CIEHUATbHBIM
o0opyI0BaHNEM U yI€OHBIMU MECTaMHU C TEXHUUYECKUMHU CPEACTBAMHU O0YyUCHHUS:

o JUIS CJETIBIX U CITA0OBUASIIUX:

- YCTpOICTBOM JuIsl cKaHupoBaHusl 1 uTeHus ¢ kamepoil SARA CE;

- nucrieeM bpaitns PAC Mate 20;

- npuHTepoM bpaitng EmBraille ViewPlus;

. JUTSI TIIYXUX M CJIA00CIIBITIAIINX

- ABTOMATH3MPOBAHHBIM pPa0OYMM MECTOM JJs JIOJIe ¢ HapylIeHHeM cilyXa H
C1a00CITBIIANTHX

- aKyCTHYECKHUH YCUIIUTEb U KOJIOHKH;

. U1 00y4aroIMXCsl ¢ HApYLIEHUSIMH OITOPHO-BUTATEIBLHOTO alapara:

- IEPEIBIKHBIMU, PETYIUPYEMBIMH 3proHoMuYeckuMu napramu CU-1;

- KOMIIBIOTEPHON TEXHUKOW CO CIIEIUAIBHBIM ITPOTPAMMHBIM 00€CTICUCHHEM.
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11. CornacoBanue 1 yTBepKAeHHE pabodel mporpaMMbl TUCIUTUTUHBI

JIucr corsiacoBaHusi pa6ovei NporpaMMbl M CHUNIMHBI

Pabouas mporpamma yueOHOM AUCIUILTUHBI «MareMaTHKa» COCTaBJICHA B COOTBETCTBUH
c tpeboBanussmu  ®I'OC BO mno HampaBinenuto mnoarotoBku 38.03.02 «MeHEDKMEHTY,
YTBEPKIICHHOTO TpUKa3oM MuHHCTepcTBa 00pa3oBaHus W Hayku Poccuiickoi denepanmu No
970 ot 12.08.2020 roma (3apeructpupoBan B Muntocte Poccum 25.08.2020 r. Ne 59449), x
00513aTeTbHOMY MUHUMYMY COJICPYKaHHS U YPOBHIO TIOJATOTOBKU OaKajaBpa.

[Iporpamma paccMOTpeHa M YTBEpKJICHAa Ha 3acelaHMd Kadeapbl MAaTeMaTHYECKHX W
€CTEeCTBEHHO-HAYYHBIX TUCIMILIMH (TipoTokoa Ne 8/21 ot 26.02.2021. 1.)

3aB. Kaeapoii Bo6posa JI.B.

Pabouyto nporpammy noJroToBmiIa: bobposa JI.B.

JlekaH cOMaIbHO-9KOHOMHUYECKOTO (haKyJIbTeTa IIpecc N.A.
COI'JTACOBAHO

[TpopekTop no yueOHOH Tuxon M.O.

pa60Te (moamucs) (®UO)
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