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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

OCBOGHHE OCHOB W METOJIOB TEOpPHU Ipe/esioB, Teopuu nuddepeHIInaIbHOrO M HUHTErPabHOTO
UCUYHUCIeHUsT; (POPMUPOBAHME YPOBHSA MATEMAaTHUYECKOW KYJBTYPHI, JOCTATOYHOTO ISl TMOHMMAHHS M
YCBOGHHSI TIOCIIEYIONMX KYpPCOB, Oa3upYIOIMXCA Ha JaHHOW JIMCLIUMIUIMHE, TPUBUTUE HABBIKOB
MCCIIeIOBATEIbCKON paOOTHI.

33,[13‘[1/1 O0CBOCHMA NUCIUILIMHBI:

u3yuyeHre 0a30BbIX IOHSATHI TEOPUH YUCIIOBBIX MHOKECTB U (DYHKIIMH JeWCTBUTEIHLHOTO TIEPEMEHHOTO;
M3yYeHHe OCHOBHBIX OIpENeNeHU U TeopeM O MpejesiaX MOoCIeNoBaTeIbHOCTe U (DYHKIIMA, TMOHATUS
HENpepbIBHOCTH (PYHKIMIA;, n3yueHue AuddepeHMaIbHOr0 CUMUCICHU S, TTPUIOKEHUN TTPOU3BOTHOM IS
uccnenoBaHusi (QYyHKIMA W MPUOTMKEHHBIX BBIYUCICHWN; W3YyYeHUE WHTErPAILHOTO WCUYKCIICHUS,
MPUJIOKEHUH MHTETPAJIOB B PEIICHNH Pa3IMIHBIX IPUKJIaJHBIX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucrymimaa  «MaTeMaTiyecKrid  aHalu3» OTHOCUTCS K  4ucily jauciviuime  Onmoka  B1.0,
NpeJHA3HAUYEHHOIo JJIsl CTYAEHTOB, oOydvamoumxcs mno HampasieHuo: 09.03.02 MupopmarmoHHble
CUCTEMBI U TEXHOJIOTHH.

B npouecce n3yuyenusa aucuuruimibl popmupyorcs komnerenimu: YK-1, OIIK-1, ITK-3.

OCHOBHBbIE TOJIOKEHUS JUCLIMIUIMHBI UCIIOJIb3YIOTCS B AAJbHEUIIEM NIPU U3YUYEHUU TAKUX JUCLMILIMH
kak: MHgopmaTrka u nporpammupoBaHue, Teopusi BepositHocTeld, AnreOpa u reomerpusi, Puiiocodus,
[Mpennuruiomuas npaktuka, basel ganHbix, O3HaKOMUTEbHAsI MpakTHKa, Hay4yHo-mcciaempoBartenbcKas
paboTa, BpirosHeHre W 3amurTa BBITYCKHOW KBaiudUKalMOHHOW padothl, [IpeacraBieHue 3HaHWA U
9KCIIEPTHBIE cUCTEMBI, Teopusi MHGpOpMAMU, DIEKTPOHUKA U CXEMOTEXHUKA TEJIEKOMMYHUKAIMOHHBIX
yCTpOUCTB, Teopusi cucreM M CHCTEMHBIM aHanu3, MaremaTuueckas Jioruka, Teopus Ttenerpaduka,
TexHonmornu o00paboTku uHpopManuu, YucieHHble Meroabl, [lapajuresbHOE MpPOrpaMMUpPOBaHUE,
[{udposas 06padoTKa cUTHAJIOB, METOIbI CTATUCTUYECKOTO KOJMPOBAHUS B CUCTEMAX Mepeaun JaHHBIX,
Nudopmaruzanus odiectsa, IuddepeHimanbabie ypaBHEHHUS.

3. IEPEYEHD IIVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JTUCHUILJIMHE,
COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUA OCHOBHOM
IMPO®ECCHUOHAJIBHON OBPA3OBATEJILHOW ITPOT'PAMMABI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHpb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MOIyJI0), COOTHECEHHBIX €
HHANKATOPaMH J0CTHKEeHUsI KOMIIETeHIHil

VK-1 CriocoGeH 0CyIecTBIATh TOMCK, KPUTUUECKUI aHATN3 3HaTh:
U CUHTE3 UH(OPMAIMH, TPUMEHATh CUCTEMHBIIA MOIXOA I crnocodax KPUTUIECKOro aHAIH3a
PpeLLeHNs] IOCTABJICHHbIX 32124 yMeTb:

OCYILECTBJIATh IOUCK, KPUTHYECKUH aHaiu3 U CHUHTE3
rH(bOPMALMK, TPUMEHATh CUCTEMHBIA HOAXO0[ IJIsl PEIleHuUsI
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

[IOCTaBJIEHHBIX 327144
BJIAJIETh:
CHCTEMHBIM TTOJIXO/IOM JIJIsI pelIEHHsI IOCTaBJICHHBIX 33/1a4

OIIK-1 CnocoGeH MNPUMEHATh €CTeCTBEHHOHAYYHbIE U
OOILIEMHKCHEPHBIE ~3HAHUS, METOObl MAaTEeMaTUYeCKOro
aHaiM3a W MOJCJMPOBAHUS,  TEOPETHMYECKOrO U
9KCIEPUMEHTAIBHOTO UCCIIeJOBAaHUS B MPOdecCHoHaIbHON
JesATEIbHOCTH;

3HATh:
METO/Ibl MATEMATHYECKOTO aHAIN3a U MOJICIMPOBAHHUS
yMeTb:

NPUMEHSTh ECTECTBCHHOHAYYHBIE M OOLICHHXCHEPHBIC
3HAHUS,  METOABl  MAaTeMAaTMYECKOro  aHaM3a U

MOJICJIMPOBAHHUsI, TEOPETUYECKOr0 M IKCIEPUMEHTATBHOIO
HCCIIeJOBaHUS B MPO(ECCUOHATBHOM JIETeIbHOCTH
BJAJETh:

METO/IaM{ MaTEeMaTHYECKOro aHAJIM3a U MOJICTMPOBAHHST

IIK-3 Croco0eH HCHOIb30BaTh MATEMATHUYECKHUE METO/IbI
00pabOTKM, aHAIM3Aa U CUHTE3a Pe3ybTaTOB HCCASJOBAHUIMA

3HATh:
MaTeMaTHYecKue MeToJbl OOpaOOTKM, aHAM3a W CHHTE3a
Pe3yJbTaTOB KCCIIEJOBAHUN

YMETb:

WCTIOJIb30BATh MaTeMaTHUECKHE METOIbl 00paOOTKY, aHAIM3a
Y CUHTE3a Pe3yJIbTATOB HCCIIeIOBAHUI

BJIAJIETh:

MaTeMaTHYeCKUMH METOJaMH 0OpaOOTKH, aHAIN3a M CHHTE3a
Pe3yJbTaTOB KCCIIEJOBAHUN

4. OBIIAA TPY JOEMKOCTDb JUCIUIT/INHbDI

4.1. O0beM QMCHUILINHALI B 3a4eTHBIX equaniax (scero): 8 3ET

4.2. O0'beM QUCHHUILIMHBI 10 BHAAM y4eOHOI padoThl (B yacax): 288 uacos

dopma 0OyueHus: 3a0UHasT

Buj yueoH0# pa6oThl

KommuecTBo yacoB (popma 00yuenuns 3a09nas)

Bcero mo miany

B T1.4. mo cemecTtpam

1 2
1 2 3 4
KonraxTHast pabora 16 8 8
00y4aIoIuXCs C
IIperofaBaTeseM B
cootsercTBud ¢ YII
AyYAUTOpHBIE 3aHATUSL: 16 8 8
Jlekuuu 8 4 4
CemuHapbl U IPaKTUUECKUE 8 4 4
3aHATUA
JlabopaTopHbie paboTH, - - -
MIPaKTUKYMBI
CamocrosTenbHas padorta 254 127 127
dopma TekyImero KOHTPOJIS TectupoBaHue TectupoBanue
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
Buj yueoHOI padoThI KommuecTBo yacoB (popma 00yuenns 3a09nas)
Bcero no miany B T.4. mo cemecTpam
1 2
1 2 3 4
3HAHWUA U KOHTPOJIS
CaMOCTOSITETbHON pabOoTHL:
TECTHPOBAHUE, KOHTP.
paboTa, KOJIIOKBIYM,
pedepar u ap. (He menee 2
BHUJIOB)
KypcoBast pabota - - -
Busl npoMeskyTouHOIM Sk3ameH (18) DK3aMeH SK3aMeH
arTecTanyy (3K3aMeH, 3a4eT)
Bcero yacos o gucuuruimze 288 144 144
dopma 00yuyeHust: oUHas
Buj yueoHOI padoThI KommuecTBo yacoB (popma 00yuenns ounHas)
Bcero no miany B T.4. Mo cemecTpam
1 2
1 2 3 4
KonrakTHas padota 136 72 64
00y4alomuxcs ¢
pernojaBarteaeM B
cootBercTBUM ¢ YII
AyYAUTOpHBIE 3aHATUSL: 136 72 64
Jlekuuu 68 36 32
CemuHapbl U IPaKTUYECKUE 68 36 32
3aHATHSA
JlabopaTopHbie paboTH, - - -
MIPaKTHUKYMBI
CamocrosTenbHas paboTa 80 36 44
dopma TeKyIIero KOHTpOoJIst TecrupoBanue TectupoBanue
3HAHUI U KOHTPOJIS
CaMOCTOSITEILHON paboTHI:
TeCTHUPOBAHUE, KOHTP.
paboTa, KOJTIOKBIYM,
pedepar u ap. (He meHee 2
BHUJIOB)
KypcoBast pabota - - -
Buyibl npoMekyTOUHOMN Sk3ameH (72) DK3aMeH DK3aMeH
arTecTalyu (9K3aMeH, 3a4eT)
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
Buj yue6HO pa6oThI KommuecTBo yacoB (popma 00yuennss ounHas)
Bcero no miany B 1.4. no cemecTpam
1 2
1 2 3 4
Bcero yacos o gucuurumze 288 144 144

4.3. Coneprkanue qUCHHMILINHBL PacnpeesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThl

dopma oOyueHus: 3a0UHAST

HazBanue Bcero Bujpl yue OHbIX 3aHATHI dopma
pa3jejoB TeKyIero
1 Tem AyauTOpHBbIE 3aHATHS 3aHATus B Camocrosn KOHTPOJIsT
HHTEPaKTH | TeJbHasi o
Jlexun Hpaktuue | JlaGoparo Bnoﬁp e SHaHUH
CKHe pPHbIE dbopme
3aHATHS, padoThl,
ceMHUHaphI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Paznea 1. Pazgen 1. BBeaenue B mareMaTrnue CKHil aHAINA3
Tema 1.1. 1. 15 1 1 0 1 13 Tecrupopa
MHoxecTBa HuUe
U PyHKIUU
Tema 1.2. 15 1 1 0 1 13 Tectuposa
ITone gevct HUE
BUTEJBHBIX
qrceln
Tema 1.3. 17 1 1 0 1 15 Tecruposa
IIpenen noc HUE
JleoBaTelb
HOCTHU
Tema 1.4. 17 1 1 0 1 15 TecrupoBa
IIpenen HUE
dyHKIMH
Tema 1.5. 17 1 1 0 1 15 Tectuposa
Henpepsis HUe
ble
yHKIMH
Paznen 2. Paznea 2. Ind pepennnaibHoe ncunciaenne hyHKIuii o JHOM nepeMeHHOI
Tema 2.1. ][] 17 1 1 0 1 15 Tecrupopa
uddepenim HUe
pyeMsble
dyHKIMH
Tema 2.2. 17 1 1 0 1 15 Tectuposa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanne
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

3aHarusa B

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIadoparo
pHBIE
paodoThl, I
PaKTHKYM
bl

HHTEPaKTH
BHOM

c¢opme

Camocros
TeJbHasA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

OcHoBHbIE
TEOPEMBI JT1
¢depenma
JILHOTO
WCYUCIICHUS

HHUEC

Tema 2.3. U
cclieJOBaH!
e (pyHKIUI
C TIOMOIIIBIO
IIPOU3BOJH
BIX.
IToctpoenue
rpacduka
dyHKIUH.

17

15

Tectupoa
HUe

Paznen 3. . UaTerpajabHoe ucuncienue hyHKIU 0JHOM epeMeHHOI

Tema 3.1. 1
epBo0OpasH
BIE ¥ HEOIIP

eZleJIeHHbII

HHTErpal

15

0

0

0

15

Tectuposa
HUE

Tema 3.2. O
rpejesieHH
Il
HHTEerpa
Pumana

15

15

Tectupoa
HUe

Tema 3.3.
ImHa u
Mepa
YHUCJIOBBIX
TTOJIMHOXKEC
TB

15

15

TectupoBa
HHE

Tema 3.4.T
eoMeTpuIec
KHe

TIPUJIOKEHH
s1 MHTerpaJia

15

15

Tectuposa
HUE

Tema 3.5. H
eCOOCTBEHH
ble
HHTETPAIBI

15

15

Tectupoa
HUe

Paznen 4. Paznea 4. /IndppepennuanbHoe ncuncienne pyHKIUNA He CKOJbLKUX MePeMeHHbIX
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanne
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIa6oparo
pHbIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHAsA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

8

Tema 4.1. B
eIeCTBEHH
ble
MIPOCTPAHCT
Ba M
TOTIOJIOTHSI.

15

15

Tectuposa
HUE

Tema 4.2. B
eKTOp-
yHKIMH
MHOTHX
MepEMEHHBI
X

15

15

Tectupoa
HUe

Tema 4.3.
IIpeneinsl, H
€npepHIBHOC
Tb, YACTHBIE
MIPOU3BOJH
ple 1 gudde
PEHITUAITBI

15

15

TectupoBa
HHE

Tema4.4. U
cclIeJOBaHU
e
9KCTPEMYMO
B YUCJIOBBIX
yHkuuii
IIOMOMIBIO
IIpaBuJIa
MHOXUTEJIE
i Jlarpanxka

18

18

Tectuposa
HUE

Hroro
IO JJIEKHUT
H3Yy4eHHIO

270

254

4.3. Coneprkanue qUCHMILINHBL PacnpejesieHne 4acoB o TeMaM | BHaM y4eOHOM padoThl

dopma oOyuyeHUs: OUHAS
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl o
3HAHUH
Jlekuun IIpakTunue JIadoparo RO padora
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Paznea 1. Paznen 1. BBeaenue B MmaTeMaTnue CKHil aHAIN3
Tema 1.1. 1. 12 4 4 0 2 4 Tectuposa
MHoxecTBa HUE
1 QPyHKIMU
Tema 1.2. 12 4 4 0 2 4 TecrupoBa
ITosne pevict HHUE
BUTEJBHBIX
quces
Tema 1.3. 12 4 4 0 2 4 Tectuposa
IIpenen noc HUE
JieoBaTeb
HOCTHU
Tema 1.4. 12 4 4 0 2 4 Tectuposa
IIpenen HUE
yHKIMH
Tema 1.5. 12 4 4 0 2 4 Tecrupopa
Henpepsisa HUe
ble
dyHKIMH
Paznen 2. Paznea 2. /IndppepennuanbHoe ncuncienue pyHKIUNA 0/THOM NepeMeHHOH
Tewma 2.1. [ 12 4 4 0 2 4 Tectuposa
nddepeHu HUE
pyembie
pyHKIMH
Tema 2.2. 12 4 4 0 2 4 Tecrupopa
OcHOBHbIE HUe
TEOpeMBI 11
ddepenuma
JILHOTO
HCUMCIIEHUS
Tema 2.3. U 12 4 4 0 2 4 Tectuposa
cCleJOBaH! HUE
e (pyHKIUI
C MOMOIIIBIO
MIPOU3BOIH
BIX.
ITocrpoenue
rpaguka
dyHKUIUH.
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl o
3HAHUH
Jlekuun IIpakTunue JIadoparo RO padora
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Pazgen 3. . UaTerpajabHoe ucuncienue hyHKIU 0JHOM epeMeHHOI
Tema 3.1. 1 12 4 4 0 2 4 Tectuposa
epBO0OpasH HUE
Bl€ U HEOTIP
eZleJIeHHbII
VHTETpa
Tema 3.2. O 12 4 4 0 2 4 TecrupoBa
IIpefie/ieHH HUe
3071
HHTErpa
Pumana
Tema 3.3. 12 4 4 0 2 4 Tectuposa
ImHa u HHE
Mepa
YKCIIOBBIX
TIOAMHOKEC
TB
Tema 3.4.T 12 4 4 0 2 4 Tectuposa
eoMeTpuiec HUE
Kue
TIPUJIOKEHH
s MHTerpaJia
Tema 3.5. H 12 4 4 0 2 4 Tecrupopa
ecoOCTBEHH HUe
ble
HHTErpaJIbl
Paznen 4. Paznea 4. /IndppepennuanbHoe ncuncienne pyHKIUNA HeCKOJbKUX MePeMeHHbIX
Tema 4.1. B 14 4 4 0 2 6 Tectuposa
eIeCTBeHH HUE
ble
MIPOCTPAHCT
Ba U
TOTOJIOTHS.
Tema 4.2. B 14 4 4 0 2 6 TecrupoBa
€KTOp- HUe
dyHKIMH
MHOTHX
[IepeMEHHBI
X
Tema 4.3. 14 4 4 0 2 6 Tectuposa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanne
pa3naeJoB
U TEM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekuu

IIpakTuue
CKHe
3aHSATHA,
CeMHUHapPbI

JIa6oparo
pHBIE
padoTsl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHAsA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

IIpenensl, H
eMpepLIBHOC
Th, YaCTHBIE
TIPOU3BOJIH
ble U qudde
PpEHIIIaTBI

HHUE

Tema 4.4.
CcCIIeI0BaHU
e
IKCTPEMyMO
B YMCJIOBBIX
¢yHKLMI ¢
MOMOIIBIO
IpaBmia
MHOKUTEJEe
i Jlarpanxka

18

10

Tectupoa
HHE

Hroro
MOJJEKHT
U3y4YeHHUI0

216

68

68

34

80

5. COAEPKAHUE NNCIHAIT/INHBI
Pa3ngea 1. Pasaeu 1. BBejenue B MaTeMaTHue CKHH aHAJIN3

Tema 1.1. 1. MHoxkecTBa U (DyHKIIUHN

MHoxectBa M onepauuu Haja HuMmu. OrtTHomeHWss Ha MHoxecTBax. ®yHkumu. Ilpocreitmas
kiaccudukanus ¢yHkimid. CpoiictBa ¢yHKIMA. DyHKIMSA Kak OTHOIIEHHE. MOIIHOCTh MHOXKECTBA.
Teopema Kanropa-bepumreiina. CueTHble MHOXECTBA M MX CBOWCTBA. MOIIHOCTh MHOXECTBA
paroHabHbIX yrcen. CyliecTBOBaHME HECYETHBIX MHOXeCTB. KOHTMHYYM. MOITHOCTP MHOXKECTBA BCEX
MOJIMHOKECTB JAHHOTO MHOKECTBA.

Tema 1.2. IToJie eHCTBHTEJIbLHBIX YHCEJI

[Mpuniuner MuHUMYMa ¥ MaTemMaTuueckor nHaykimu st N. OnpenesneHye noss U ynopsigioueHHO-TO
nosis. [Ipumepsl. ['panu uncnoBeix MHOXkecCTB. [lonHoe nosie. HenosHora nosia Q. BelecTBeHHble ynca
Kak OeckoHeuHble ApoOu. [TnotHocts Q B R. IlpuHimnsl nmoiaHoTel nonst R. OTKphITEIE M 3aMKHYThIE
MHO)kecTBa B R, ux cBoiictBa. [loHsATHE cekBeHLMANbHOW KOMMakTHOCTU. [lpunuun Boibiano-
Beitepmpacca. [Tonarue komnaktHoctr. Jlemma Bopens-JleGera.

Tema 1.3. IIpenea nocaegoBaTeibHOCTH
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Onpenenenue mnpejena MociaeAoBaTeIbHOCTA. EaMHCTBEHHOCTh. OrpaHMYEHHOCTh  CXOIALIENCS
M0CJIEJOBATEILHOCTH.  ApudmeTnueckue cBoicTBa. [lpeaenbHblid  mepexos B HEpaBEHCTBaX.
®ynpamenranbHocTh.  Kpurepuin Komm. Teopema Benepmrpacca o  mpeneie  MOHOTOHHOM
nocJsieioBatesibHocTU. Yucno e, BTopoil 3aMedaTesbHbl npegelt. [loamnocae1oBaTebHOCTh U YaCTUYHBIA
npenen nocienoBatesnpHocTd. Jlemma  Bosnbiano-Benepmtpacca. HuwkHuiA 1M BepXHMM  Npenesibl
HOCJIEI0BATEIbHOCTU, X CBOMCTBA.

Tema 1.4. IIpeaen (pynkunu

[Tpenen pyHKIMU B TOUKE. DKBUBAJIEHTHOCTD onpezesaeHui no I'eitne u Komm. beckoneuHo Masbie u
(pyHaANBHO OrpaHHWYeHHblE BeIMYMHBL. VX cBolicTBa. Apu(pMeTHYecKHe CBOMCTBA Ipenesia (PyHKLHUU.
[IpenenpHbli Iepexo] B HepaBeHcTBaxX. [lepBriil 1 BTOpoil 3ameuaTesibHble Tpeaessl. [Ipeaen ¢pyHkimy no
6aze. [Ipenen kommosurmu GyHkmi. Kpurepuit Ko cymecrBoBanus npexaena ¢pynkimu. CpaBHeHHE
acumnToruyeckoro noseaeHus pynkimid. Crovictea o( f ), O( f ).

Tema 1.5. HenpepbiBHbIEe (PYHKIHMHT

HenpepoiBHOCTh  (pyHKIMM B Touke. Pasnuunble omnpenenenus. HenpepblBHOCTb OCHOBHBIX
aeMeHTapHbIX (pyHKIMI. OmHOCTOpOHHUE Tipeaesbl. Touku paspeiBa U MX Kiaccudukanums. Konebanue
(pynkumu B Touke. Kputepuit HenpepsiBHOCTH bapa. JlokasipHble CBOWCTBA HENPEPBIBHBIX (DYHKLMI:
OrpPaHMYEHHOCTb, COXPAHEHME 3HAKAa, HENPEPbIBHOCTb CYMMBI, MTPOM3BEIEHUS, YACTHOTO, KOMIIO3ULIUU.
['noGasbHBIe cBOliCcTBA: TeopeMa bosnbiiano-Koim o mpomexxyTouHOM 3HaUEHHH U ee clieicTBre. Teopema
Benepmirpacca 0 MakcMMaJbHOM 3HaueHUMW. Kpurepuii HENpephlIBHOCTY MOHOTOHHOW (DYHKLIMU.
PaBHomepHas HenpepbBHOCTB. Teopema Kantopa. Teopema 06 oOpaTHO#M (DyHKITUM.

Paznexn 2. Pazpnea 2. Inc ¢ epennuanbHoe ncuncienne PyHKIHI 0JHOM MepeMeHHO

Tema 2.1. ludppepenunpyemnbie (pyHKImu

3agauu, NpUBOJAILIME K IOHATHUIO TPOM3BOAHON. Onpenenenune npou3BogHon. [Ipumeps! BelunciaeHus.
OpHocropoHHue mnpousBoaHble. KacatenbHasd. IIpow3BogHble CymMMBbl, IPOU3BEAEHMS, YaCTHOTO.
Hudpepenuypyemocts pyHKIMM B Touke. CBsA3b C CyLIECTBOBAaHWEM IpOW3BOJHOM. HempepbBHOCTDH
mipdepenipyemont pyHkuuu. [uddepeHnman, ero cBOMCTBa, reoMeTpuyeckui cMeici. [IponsBogHas
cnoxHor yHkimU. MHBapuantHocTh (popmbl auddepennnana. [IpousBogubie u auddepeHnransl
BBICIINX MOPsIIKOB. Popmyia JleiiOHuIa

Tema 2.2. OcHoBHBIE TeopeMbl Ju( ¢ epeHuAIbHOI0 HCYUCTeHUS

Teopembl dPepma, Posis u Teopema Jlarpanka o koHeuHoM npupanieHnu. Teopema Kommu. @opmyia
Teitopa ¢ ocratouHbM wieHOM B opMme Jlarpanxa u Komm. JlokaneHas ¢popmyia Teinopa. ®opmyisl
Teiisopa OCHOBHBIX 3JIeMeHTapHBIX (PyHKIMIA. OlleHKa OCTaTOYHOTO WieHa. [IpuOKkeHHbIe BHIYMCIICHUS.
IIpaBuno Jlonurans.

Tema 2.3. UcciaenoBanme (PpyHKHuii ¢ mnoMoibi npou3Bogubix. IlocTpoenne rpacuka
¢ yHKnmu.
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YcnoBust MoHOTOHHOCTH (byHKIIMU. HeoOXoauMeble yCIoBUSI BHYTPEHHETO SKCTpeMyMa. JloctaTouHble
yCJIOBUSI SKCTpeMyMa (B TOM 4YHUC/IE€ B TEePMHHAX BBICIIMX MPOU3BOAHBIX). Beimykias QyHKIWMSL.
HeoOxoaumble 1 JOCTATOYHBIE YCJIOBUS BHITYKJIOCTU IS ABaX b muddepeHnmpyemoit pyHkimn. Touku
neperu6a. ACUMITTOTHI KpuBbIX. CXema NoJIHoro uccnepoBanus gyHkimu. [loctpoenue rpaukoB.

Pa3zpnen 3. . UaTrerpanbHoe ucuncjenne (hyHKIuii 0 JHOM nepeMeHHOT

Tema 3.1. IlepBoo6pa3Hbie U HeONpe/1eJJeHHbIH HHTErpaJj

[lepBooOpa3Hble W HeompeAedeHHbd uHTerpaid. l[lpaBuna HeOmpeaeJeHHOTO WHTETPUPOBAHUS:
JIMHEHHOCTh, 3aMeHa TIepEeMEHHBIX U TIOJICTAHOBKA B WHTETPaJl, UHTETPUPOBAHKE TIO YacTsM. TaOuiibl
uHTerpasioB. MHTerpupoBanue paroHaibHbiX (yHKimid. [IpaBuno OcTporpaackoro MHTErpUpOBaAHUS
paroHabHbIX (pyHKIMA. [ToncTaHOBKY Dudnepa.

Tema 3.2. Onpenenennblii naTerpaj Pumana

EnuncTtBeHHOCTh MHTerpaia Pumana. Heo6xoaumoe ycioBue nHTerpupyemoctr o Pumany. Cymmel
HapOy u popmyiisl HapOy u unrerpan JapOy. Kputepuii JapOy unterpupyemoctu no Pumany. Kpurepuit
Jle6era nnterpupyemocts o Pumany. CBoiicTBa MHTerpaia PuMaHna: ajIMTHBHOCTD 1O Mepe, JIMHEWHOCTb,
3aMEeHa NIepPEMEHHBIX U UHTETpUpPOBaHUE 10 YacTsaM. HenpepblBHOCTD M 1updepeHIMpyeMOCTb HHTErpaa
Pumana, kak pyHKIMU BepxHero npeaesa. MIHTerpaabHble TEOPEMBI O CPETHEM.

Tema 3.3. /IiuHa u Mepa YN CJOBBIX OMHOKECTB

YucnoBele MHOKECTBA HYJIEBOW [UIMHBI M HyJIeBOWM Mepbl. VX cBoucTBa. [lMHA M Mepa 4YMCIOBBIX
NnoJMHOKecTB. MHOkecTBa, u3mepumslie 1o Kopaany. MHoxkectBo Kanropa u ero cBoicTBa.

Tema 3.4. 'eomeTpnyecKkue NPpMJIOKEeHUs HHTerpaJja

Beruncienue riomanei ¢uryp, UIMH JIMHUAM, 33JaHHBIX SIBHBIMUA [I€KapTOBBIMU YpaBHEHUAMM,
napaMeTpuyeckd M B TOJISIPHBIX KoopAauHatax. HaxoxkaeHne oObeMOB Tesl BpallleHWs M IUIOIMAIed HX
noBepxHocty. HaxoxaeHne NeHTpoB TAKeCTH (PUTyp U TeJ, a TAKKE — MOMEHTOB.

Tema 3.5. Heco0cTBeHHbIE HHTETP AJIbI

HecoOcTBeHHbIE MHTErpajibl MO OECKOHEYHOMY IPOMEKYTKY M OT HEOTPaHWYEHHBIX (DYHKIIUM,
BBIYMCJIEHHE MHTErpajioB. 3aMeHa IEepPEeMEHHOW, MHTerpupoBaHue Mo 4vacTsAM. Ilpu3Haku cxogumoctu
HECOOCTBEHHBIX MHTErpaJIoB. AOCOJIOTHAS U YCJIOBHAsI CXOAUMOCTb.

Paznen 4. Paznen 4. incp ¢ epennuanbHoe neunciaenne PyHKIHI HeCKOJIbKHX MepeMeHHbIX

Tema 4.1. BemecTBeHHbIE IPOCTPAHCTBA U TOMOJOTHS.

Tomnosornueckre, HOpMUPOBAHHBIE ¥ METPUUYECKUE TPOCTPAHCTBA: OIpeIe/IeHUs] U puMepbl. MeTpuku
B Rn. TlonHple merpuyeckue mpocTpaHCTBA, mosHOTa Rn. CBOMCTBAa HENPEepHIBHBIX OTOOpaKEHUI
METPUYECKUX MpocTpaHCTB. CBOWCTBA KOMIAKTHBIX U CEKBEHLIMAJIbHO-KOMIIAKTHBIX ITOJMHOKECTB
METpHUYECKMX IpocTpaHcTB. Kpurepuil kommnaktHocTd B Rn. CBsA3HBIE MOJMHOKECTBA TOMOJIOTMYECKUX
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npoctpaHcTB. COXpaHEeHHE CBSIZHOCTH ITPU HENPEPBHIBHBIX 0TOOpaxkeHusix. Teopema bosbiiano. Bemykiisie
1 JIMHENHO-CBA3HBIE MIOAMHOXECTBA B Rn.

Tema 4.2. BekTop-(hyHKIIMA MHOTHX I€PeEMEeHHbIX

Bapuanusa Bekrop-¢pynkuuii. Teopema JKoppaHa o (yHKuusAX orpaHuueHHoW Bapuauuu. Tyt u
KpuBble B Rn, yIMHA KpUBOM, KacaTeslbHasA K KPUBOM.

Tema 4.3. Ilpeaennl, HenpepPbLIBHOCTh, YaCTHbIE MPOU3BOAHbIE U JH hepeHIuamIbI

YactHele mnpousBoaHble M TeopeMa IlIBapua O paBeHCTBE CMELIAHHBIX YaCTHBIX IPOM3BOJHBIX.
HuddepeHnrpyeMocTts (pyHKIMIA MHOTHX NiepeMeHHbIX, quddepeniman dF(x) orodpaxenus F: Rn — Rm
u ero ceoiictBa. Matpuna Ako6u JF(x). Joctatounoe ycinosue auddepeHimpyeMocT B Touke. Teopema o
g depeHmane caokHON (PYHKIMU U «1LIEMTHOE IPABUJIO» BBIYMCIIEHUS YaCTHBIX TPOM3BO/IHBIX. Teopema
o muddepenimane odparHor pyHkimn. Popmyna Teisopa A TNIAJKUX YUCIOBBIX (DYHKIMIA MHOTHX
nepeMeHHbIX. Bropoil guddepeHuman 4uciaoBod (PyHKIMM MHOTHUX MepeMeHHbIX. PopMysmpoBKU
TEOpeMBl O JIOKAJIbHOM Ju(pdpeoMopdu3me U TeopeMbl O HesABHOWM (PyHKIMM U ee auddepeHumae.
KacarenpHasi TUIOCKOCTh K MOBEPXHOCTSIM B Rn, ompezaenenne u cnocoObl 3aganus. HeoOxogumele u
JOCTaTOYHBbIE YCI0BUSA (DYHKIIMOHAIBHON 3aBUCUMOCTH YUCJIOBBIX (DYHKIMI MHOTUX II€PEMEHHBIX.

Tema 4.4. WUccaegoBaHue 3SKCTPEMYMOB YHCJOBBIX (DYHKIUI ¢ MNOMOINLI0 MNpaBMJa
MHO:xkuTeJel Jlarpan:xa

JIOKabHBI SKCTpEMyM YMCIOBOW (DYHKIIMM MHOTHMX MepeMeHHbIX. HeoOXoauMoe M JOCTaTOYHOE
YCJIOBUSI CYILIECTBOBAaHMS JIOKAJBHOTO KCTpeMyMa B Touke. [nagkme mMHorooOpasusi B Rn, HeocoOble
MHOroo0Opa3usi. Y CJIOBHBIN JOKAJIbHBII SKCTPEMYM UYHMCIOBOW (DYHKIIMM MHOTHX NEPEMEHHBIX, TPUMEPHI.
«[IpaBuno mHoOxuTenen» Jlarpanxka. [JocTaTOYHBI NpPU3HAK YCIOBHOTO JIOKAJIBHOTO 3KCTpeMyMa
YUCJIOBOU (DYHKIIMM MHOTMX TIEPEMEHHBIX.

6. TEMBI IPAKTUYECKNX U CEMUHAPCKUX 3AHATUN
Pa3nea 1. Pa3aeu 1. BBejenne B MaTeMaTuuecKHI aHAJIN3
Tema 1.1. 1. MHoxkecTBa U (DyHKIIUHN

Bomnpocs! k Teme:
Ounag gopma
MHoxecTBa U (pyHKLIUN

Tema 1.2. IToJie 1eHCTBHTEJIbHBIX YHCEJ

Bomnpocs! k Teme:
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Ounas popma
ITone neACTBUTENLHLIX YHUCET.

Tema 1.3. Ilpeaen nocJie10BaTeIbHOCTH
Bormpocs! k Teme:
Ounas opma
1. YucnoBag nmocienoBaTeIbHOCTD, HOONOCIE0BATEILHOCTD.

2. Ilpenen nociaen0BaTENbHOCTH.
3. Beluucnenue npenenos Mocie0BaTeIbHOCTEN.

Tema 1.4. IIpenen (pynkumnu

Bomnpocs! k Teme:

Ounas popma

p—

. Ilpenen pyHKLIMYU B TOUKE.

2. PackpeITHE HEONTPEIETIEHHOCTEM.

3. IlepBblii 3aMeyaTesIbHBIN Tpeaed.

4. Bropoy 3amedaresbHbIi Mpeaed.

5. BoluucreHue npenesos.

6. DKBUBAJICHTHBIE OECKOHEUHO MaJible (DYHKIIMH.

7. PackpbiTHE HEONpeIeIeHHOCTEH ¢ MOMOIIIBI0 PUHILIMIIA 3aMEHbl 9KBUBAJIEHTHBIX OECKOHEYHO MaJIbIX

Tema 1.5. HenpepbiBHbIE (PYHKIMU

Bormpocsl k Teme:
Ounas opma

1. HenpepbiBHBIE (DYHKIIMH.

2. Touku pa3pblBa U UX KJaccupuKaius.

3. PaBHOMepHas HeNpepbIBHOCTh (DYHKLIWU.
4. CamocrosTenpHas padota o Pazneny 1.

Paznen 2. Pa3nea 2. Inc ¢ epennuanbHoe ucuncienne yHKIHI 0 JHOM epeMeHHO
Tema 2.1. ludppepenunpyemnbie (pyHKImu

Bomnpocs! k Teme:

Ounas popma
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1. Texnuka nudpepeHInpoBaHus.

2. 'eomeTpuyeckuii CMbICIT IPOU3BOJHOM.

3. Inddepenunmarn.

4. IlpousBoanble U 1uddepeHLnabl BEICIINX MOPSIKOB.
5. ®opmyna JleiOHuIa.

6. Pemienue pa3nnyHbIX 3a/1a4 110 TEME.

Tema 2.2. OcHoBHBIE TeopeMbl Ju( ¢ epeHuAIbHOI0 HCYUCTeHUS

Bormpocsl k Teme:
Ounas opma

1. Teopemsl Posns, Jlarpanxka, Komm.

2. ®opmyina Teinopa.

3. PackpbITHe HEONpeaeIeHHOCTEN C IIOMOIIIBIO MpaBuia Jlonuras.
4. PackpebiTue HeolpeIeJeHHOCTe! ¢ moMollbio (popmyiisl Teitnopa.

Tema 2.3. UccaenoBanue (PyHkuuii ¢ mnomompbio mnpou3BoaHbix. IlocTrpoenune rpaduka
¢ yHkIun.

Bomnpocs! k Teme:
Ounas popma

1. HaxoxleHue MpOMEKYTKOB MOHOTOHHOCTH, TOUYEK IKCTpeMyMa, HAaHOOJBIIMX M HAUMEHBIIUX
3HaYEHUH, TIPOMEKYTKOB BHITYKJIOCTH, TOUEK Meperuoa.

2. Jloka3arenbCTBO HEPABEHCTB.

3. UccnenoBanrie pyHKIUHI C MOMOILBIO POU3BOIHOM.

4. Iloctpoenue rpapukoB (pyHKIMIA KPUBBIX, 3aJJaHHBIX [TAPAMETPUUYECKH U B NOJISIPHBIX KOOpPIMHATAX.

5. CamocrositenbHasi padora no Pazneny 2.

Pa3pnen 3. . UarerpajbHoe ucuncjaenne (pyHKIuil 0 THOM nmepeMeHHOM
Tema 3.1. IlepBooOpa3Hble 1 HeoNpeaeJIeHHbII HHTErpaJ

Bomnpocs! k Teme:
Ounas popma

1. TlepBooOpasHasi W HeompeaesieHHbld wuHTerpai. TaOmuia wuHTerpanoB. HemnocpeacTBeHHOe
VHTETpUPOBaHMUE.

2. VI3y4yeHue MeTo10B NHTET PUPOBAHUSI.

3. Knaccel nHTErprpyeMbIX (DYyHKLIUN.
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Tema 3.2. Onpenenennblii naTerpaj Pumana

Bormpocsl k Teme:
Ounas opma

1. BoruucneHue onpeie/ieHHbIX UHTErpajioB Pumana ¢ momornipio paBuia Helorona—JIeiiOaua.
2. 3aMeHa IepeMEHHON U MHTETPUPOBAHUE T10 YacTSIM B ONPEAEIEHHOM MHTETpalle.

Tema 3.3. /IiuHa u Mepa YN CJAOBBIX OMHOKECTB

Bormpocsl k Teme:
Ounas opma
1. InuHa 1 Mepa YMCIOBBIX OJIMHOXKECTB.

Tema 3.4. 'eoMmeTpuueckne NpmjioKeHusi HHTerpaJja

Bormpocsl k Teme:
Ounas opma

1. Haxoxaenue moniazeit puryp B 1€KapTOBBIX KOOPIMHATAX C MOMOIIbI0 MHTETPUPOBAHUS.
2. Haxoxaenue ruioniaaeit (puryp B NOJSPHBIX KOOPAUHATAX C TIOMOIIIbIO MHTET PUPOBAHMUSI.
3. HaxoskieHue JUIMH KPUBBIX B IEKAPTOBBIX KOOPJIMHATAX C MIOMOIIbI0 HHTETPUPOBAHUSI.

4. HaxoxaeHue JUIMH KPUBbIX B MOJISIPHBIX KOOPAMHATAX C IOMOIIIbI0 UHTET PUPOBAHMUSI.

5. HaxoxaeHue 00beMOB TeJl C TOMOIIBI0 MHTETPUPOBAHUSI.

6. HaxosxaeHue HeHTPOB TSKECTU Tesl U (PUTyp ¢ MOMOIIIbIO MHTETPUPOBAHMSL.

7. HaxoxaeHue MOMEHTOB MHEPIMH C TIOMOIIbI0 MHTET PUPOBAHMUSI.

Tema 3.5. Heco0cTBeHHbIE HHTETP AJIbI

Bomnpocs! k Teme:
Ounas popma

1. HecoOcTBeHHBIE MHTETPaIbl O OECKOHEUHOMY IIPOMEXYTKY U X BBIUHCIICHUE.
2. 3aMeHa iepeMeHHON B HECOOCTBEHHBIX MHTETpaJiax.

3. IHTerpupoBaHue o 4acTsM.

4. HecoOcTBEHHBIE MHTETPANIbl OT HEOTPAHWYEHHBIX (DYHKIMIA ¥ UX BHIYHCIICHUE.
5. 3amMeHa nepeMeHHOI.

6. IHTerpupoBaHue Mo YacTsM.
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7. Ilpr3HaKM CXOOMMOCTHA HECOOCTBEHHBIX MHTETPAJIOB.
8. AOGCOJIOTHAS ¥ YCTIOBHASL CXOJIUMOCT.
9. CamocrosrenbHas padora o Paszgeny 3.

Paznen 4. Paznea 4. Inc ¢ epennuanbHoe ucuncienne PyHKIHI HeCKOJbKHX MepeMeHHbIX
Tema 4.1. BemecTBeHHbIE IPOCTPAHCTBA U TOMOJOTHS.

Bomnpocs! k Teme:
Ounas popma

1. Tornosornyeckre, HOPMUPOBAHHBIE U METPUYECKHE TPOCTPAHCTBA: ONIPEJEIIEHHS U IPUMEPHI.
2. IlonHble METpUYECKUE MPOCTPAHCTBA, MOJIHOTA Rn.
3. Kpurepuii komnaktHocTH B Rn.

Tema 4.2. BekTop-(pyHKIIUM MHOTHX NePeMeHHbIX

Bormpocsl k Teme:
Ounas opma

1. IlonsATHE BEKTOP-PYHKLIUN.

2. OyHKUMHU OrpaHUYEHHON Bapyalyy.
3. Ilytu u kpuBbIe.

4. [lnMHa KpUBOIL.

5. KacaresnbHble K KPUBBIM.

6. Pemenue 3anay o teme.

Tema 4.3. Ilpeaennl, HenpepbLIBHOCTh, YaCTHbIE MPOU3BOAHbIE U 1 hepeHIuaIbI

Bormpocsl k Teme:
Ounas opma

1. HaxoxneHue npenenoB (pyHKIMI MHOTMX NIEPEMEHHBIX.

2. BbluncieHue YacTHBIX NMPOU3BOIHBIX U AU(p(pepeHIranoB pa3HbIX MNOPAIKOB (PYHKIMA MHOTHX
NepeMeHHbIX.

3. [IpousBoanas u qudpdepeHman ciokHON (PYHKIIUU.

4. IIpon3BogHas HEABHO 3a1laHHOW (PYHKIIMU OJHOM U JIBYX [€PEMEHHBIX.

5. Paznoxenue (pyHKIMIA MHOTUX NepeMeHHbIX B psia Teitiopa.

6. [Ipumenenvie AudGepeHIMANTOB K MPUOINKEHHBIM BIYUCIICHUSIM

7. V3ydeHue cBOMCTB MHOTOOOpa3uil ¥ IOCTPOCHUE KACATeIbHBIX K HUM.
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Tema 4.4. WUcciaegoBaHue >SKCTPEMYMOB YHCJOBBIX (DYHKIUI ¢ NOMOIILIO MNpaBMJa
MHO:xkuTeJell Jlarpan:xa

Bomnpocs! k Teme:
Ounas popma

1. UccnenoBanue (hyHKIIMNA HECKOJILKMX NIEPEMEHHBIX Ha SKCTPEMYM.

2. Haxox[eHue JIOKaJIbHBIX 3KCTPEMYMOB, B TOM YHMCJI€ W YCJOBHBIX MPAaBUJIOM MHOKHUTEJEH
Jlarpanxa.

3. BrinosiHeHue 3aMeHbl lepeMeHHbIX B 1M depeHIInaNbHbIX YPAaBHEHUSIX C YACTHBIMU IPOU3BOJHBIMU.

4. CamocTtosTenbHas padorta o Pazneny 4.

7. JABOPATOPHBIE PABOTDIL, IIPAKTUKYMBbI

JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

JlaHHBIA BUJ padoTH He mpexycMoTpeH Y1

9. IEPEYEHD BOITPOCOB K 9K3AMEHY

1. 1.MHOX)ecTBO JeNCTBUTENbHBIX yncesl. CpaBHEHME IEMCTBUTENIbHBIX YKcesl. TeopeMa O TOUHOU BEpXHEN
IpaHu.

2. 2 ITpubnwxeHue NeCTBUTEbHBIX YHUCEIT PAIIMOHATbHBIMH.

3. 3.CyerHple MHOXkecTBa. CYETHOCTb MHOXECTBA pallMOHAJIBHBIX 4Yuces. HecueTHOCTh MHOKecTBa
AENCTBUTEIIbHBIX YUCEJL.

4. 4.0OmnpepeneHue 1npenesa IMOCIEAOBAaTENbHOCTU. EnuMHCTBEHHOCTH mpesena. OrpaHMYEeHHOCTD
cXoJsIIeNcs MocaeJoBaTeIbHOCTH.

5. 5. BeckoHe4HO MaJble MOCe10BaTeIbHOCTH U X CBOMCTBA.

6. CBoiiCTBa Mpe/IEIIOB MOCIEJ0BATEIbHOCTEN.

7. IlpenenbHbI Iepexo]] B HepaBeHCTBax. TeopeMa o ABYyX MUJIMLIMOHEPAX.

8. MoHoTOHHBIE NocneaoBaTebHOCTU. CyIecTBOBaHUE Mpejea.

9. Yucio e.

10. IIpyHLMIT BJIOKEHHBIX OTPE3KOB.

11. Teopema I'eitne-Bopens-Jlebera.

12. Teopema bonbuano-Beliepiirpacca.

13. IlpenenbHble TOYKHM MOCIEA0BATEIBHOCTA. BEpXHUI M HUKHUI MPEAEIbl TOCIeI0BATEIbHOCTH.

14. Kpurepuit Komm cxoqumMocTy noce10BaTeIbHOCTEN.

15. Ipenen ¢pynkuuu no Komm u no I'efiHe ¥ UX 9KBUBAJIEHTHOCTb.

16. Apupmernueckre CBOMCTBA MPEAEIOB (DYHKLIUM.

17. HenpepblBHOCTD (DyHKIIMIA B TOUKE. ApU(PMETHYECKIE CBOMCTBA HETIPEPBIBHBIX (DYHKLIMIA.
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18. JlokasbHBIE CBOMCTBA HEMTPEPHIBHBIX (DYHKIIMIA.

19. Teopema Beiiepiurpacca 00 orpaHM4eHHOCTH HEMPEPHIBHOM HA OTpe3Ke (PYHKIHH.

20. Teopema Belepuirpacca 0 JOCTUKUMOCTA MUHUMAJIBHOTO M MAaKCUMAJIbHOTO 3HAYEHUI HENTPEPhIBHOM
Ha OTpe3Ke (PYHKIIUU.

21. Teopema BenepmTpacca 0 mpOMeKYTOUHBIX 3HAYEHUSAX HENTPEPBIBHOM Ha OTpe3Ke (PyHKLIMU.

22. TeopeMa O HENIPEPbIBHOCTH OOPATHOMN (DYHKIIUH.

23. HenpepblBHOCTb CYNEpPHO3ULIMHN HETIPEPHIBHBIX (PYHKIUH.

24. HenpepblBHOCTb IMPOCTEUIINX JEMEHTAPHBIX (PyHKIMI. Teopema 0 HEMPEepbIBHOCTU 3J€MEHTAPHBIX
(pyHKUIMN.

25. TlepBblil 3aMeYaTeNIbHbIN MTPEEI.

26. IlepBbIi 3aMeUaTENIbHBIM TIPEIEN.

27. Bropoii 3aMmeyaTebHbII Tpeae)l.

28.  Ompepenenune  mpousBogHOM W auddepeHumpyemMocts  (pyHkumd.  HenpepbBHOCTB
g depeHupyeMoil PyHKIUU.

29. I'eoMeTprUYECKUI CMBICII IIPOU3BOJIHOU. Y paBHEHHE KACATEJILHOM.

30. duddepenumpopanue cinoxHon pynkimu. MaBapuanTHOCTH hopMbl qudppepeHimana.

31. IuddepenimpoBanme 0OpaTHON (DYHKIHH.

32. MuddepenimpoBanrie CyMMbl, pa3HOCTU, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

33. IIpousBoanbie 1 aud pepeHIrabl BHICINX MopsakoB. Popmyna JleOHuUIA.

34. Bospactanue (yObiBaHue) (yHKIMM B Touke. JIOKanbHBI 3KcTpeMyM. HeoOxomumoe ycioBue
KCTpEMyMa.

35. Teopema Poss.

36. Teopema Jlarpanxa 0 KOHEYHBIX TPUPALICHUSX.

37. ®opmyna Kormu.

38. ITpasuiio JlonuTasis 11 pacKpbITHS HEONPEAEIEHHOCTEN BU/Ia «HOJIb HA HOJIb».

39. IpaBuo Jlomurans 1jisi pacCKphITHs HEONpeAeIeHHOCTEN BUa «OeCKOHEUHOCTh Ha OECKOHEYHOCTh».
40. ®opmyia Teitopa ¢ octatouHbM wieHOM B popme [leano.

41. ®opmyina Teinopa ¢ ocraTouHBIM UIeHOM B popMme Jlarpanxa.

42. ®opmyia Teitopa ¢ octaToOuHBIM WieHOM B hopme Komn.

43. dopmysiel MakiiopeHa 151 OCHOBHBIX JIEMEHTAPHBIX (DYHKLUIA.

44. Bemykioctb rpaduka ¢pyskimn. Touku nepernda. HeoOxoaumele ycaoBusl.

45. Haxox/1leHre HaKJIOHHBIX ACUMIITOT.

46. TlepBooOpasHasi M TOYHAS TIepBOOOpa3Has, ONPEIe/ICHUs U CBOMCTBA

47. TlepBooOpazHasi M TOYHas epBOOOpa3Hasi, OrpeesIeHUs] U CBOMCTBA

48. OnpenenéHHbi MHTErpai Pumana v ero € JMHCTBEHHOCTb.

49. HeoOxoaumoe yclioBre UHTErpupyeMocT (byHKIUH 1o Pumany.

50. Cymmmsi [JapOy u ux cBoiictBa. @opmyisl JapOy.

51. 3aBucumocts cymm [dapOy ot pazouenus orpeska. Marerpaist JapOy.

52. Kpurepuii JapOy unrerpupyemoctu o Pumany. [Tpumvepsi.

53. YucnoBble MHOKECTBA HYJIEBOM JUIMHBI U UX CBOMCTBA. [Ipumepsi.

54. YucnoBble MHOKECTBA HYJIEBOM Mephl M UX cBOcTBa. [Ipumepsi.

55. ®opmynupoBka kputepus Jlebera nHterprpyeMoctu o Pumany. CreactBus

56. JluneitHocTh uHTErpasia Pumana.

57. ApnuTuBHOCTL MHTErpajia Pumana no mepe.

58. Xapakrepuctrueckue (PyHKIIMH YUCTIOBBIX MHOXKECTB M MX CBOMCTBA.

59. Ilnuna nongMHoxkectB R. MHOX)ecTBa, n3mepumsie 1o JKoppany.
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60. O600mENHass aIMTUBHOCT NHTErpana Pumana mo mepe.

61. HenpepoiBHOCTb UHTEerpasia Pumana no BepxHemy rpejeny.

62. IuddepeHumpyeMocts UHTErpasia Pumana no BepxHemy npejaedy.

63. [Ipu3Haku CcyiiecTBOBaHUS MEPBOOOPA3HON U TOUHOM NEPBOOOPAZHOM.

64. ®opmyna HeioToHa-JleiibHuIIa.

65. 3ameHa nepeMeHHbIX B OMpeeIEHHOM uHTerpajie Pumana.

66. VlnTerprpoBaHue 1o 4acTsM B OlpeesIEHHOM uHTerpajie Pumana.

67. InTerpajibHble TEOPEMBI O CPETHEM.

68. 'eomeTpuyeckue NpUIOKEHUs ONpeIeIEHHOro uHTerpaia Pumana.

69. ®opmyJa Teinopa ¢ OCTATOYHBIM YWIEHOM B MHTETPaJIbHOM (popMe.

70. Ilpenen mnocnefoBaTeNbHOCTH TOYEK €BKJIMAOBA IpocTpaHcTBa. Ilpegen (yHKumM MHOrMX
nepeMeHHbIX. HerpepblBHOCTh (DyHKIIMM MHOTHX MIEPEMEHHBIX.

71. HenipepbiBHBIE (DYHKLIMM Ha KOMIIAKTE.

72. YacrHblie npousBoiHble. HuddepeHuupyeMocts. [locraTouHoe ycnoBue andepeHInpyeMOCTH.
[omued guddepentmain. JuddepeHumpoBanre ClnoxHbIX (PYHKLINN.

73. YacTHble NPOM3BOJAHBIE BBICHIMX MOPAIKOB. JlOCTaTOYHOE YCJIOBHE PpaBEHCTBA CMELIAHHBIX
npou3BoaHbIX. [uddepeHnmainsl Beicmx nopsankos. Popmyina Teinopa.

74. MuddepeHipoBaHre HESIBHO 3aJaHHON (DYHKIIUU.

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIINXCA

Cooepoicarue, mpedo8aHUs, YcA08Usl U NOPSIOOK OP2AHUBAUUU CAMOCMOSIMENbHOU padombl
obyuarowuxcs ¢ yuemom hopmul 0oyueHus onpedeasiromest 6 coomeemcmaeuu ¢ «Ilonodxcenuem 0o
Op2anu3auUu CamoCMoSIMeNbHOU padomovl 00YUAIOUUXCS», YMBEPHCOEHHbIM Y ueHvim cogemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Lo kadxcooii ghopme 0dyuenus: OuHas/3a0UHAA/OMHO-3A0UHAS 3ANOAHAEMCS OMOEAbHAS MAOAUUA

dopma oOyueHus:: ouHas

HazBaHue pa3/ieJioB U TeM Buj caMmocToATeIbHOI PadoThI O6bem ®opma KOHTP0JIsI (npogepka
(npopadomka yueornozo B yacax pewernus 3a0au, pedhepama u op.)
mamepuana, peuwienue 3a0a,
pedpepam, 00K1a0, KOHMPONLHAS
paboma,nodzomosKka K coaue
3auema, IK3aMeHa u Op).

Paznea 1. Pazgen 1. BBeaenue B mareMaTrnue CKHil aHAINA3

Tema 1.1. 1. MHoxecTBa u IIpopaboTka y4yeOHOro Matepuanac | 4 Bonpocs! k 9x3ameny,
yHKIMT MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUTUIMHBL.
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.2. I1oste nelCTBUTEIBLHBIX
quCcen

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k axk3ameny,
TectupoBanue

Tema 1.3. [Ipenen
TIOCJIEI0BATEIFHOCTH

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLUIUIHHBL.

Borpocs k 3k3amMeny,
TectupoBanue

Tema 1.4. Tlpeaen GpyHKUIMM

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TectupoBanue

Tema 1.5. HenipepbiBHbIE
yHKIMH

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAaHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Paznen 2. Paznea 2. /IndppepennuanbHoe ncuncieHne )yHKIUA 0/THOM epeMeHHO i

Tema 2.1. MudpdepeHuupyemsie IIpopaboTka ydyeOHOro Matepuanac | 4 Bompocs! k 3k3ameny,

yHKIMH KCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTrO U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCLUTUIVHBL.

Tema 2.2. OCHOBHBIE TEOPEMBL ITpopaboTka yuebHOro Matepuanac | 4 Bomnpocs! k axk3ameny,

JuddepeHInaIbHOrO UCUUCIEHUS WCTIOJIb30BaHMEM PECYPCOB yUeOHO- TectupoBanue
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueH s
JVCIUTUTAHBL.

Tewma 2.3. MccnenoBanue ITpopaboTka yyebHOrO Matepranac | 4 Bompocs! k 3K3aMeHy,
(yHKIWMI ¢ TOMOIIBI0 HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
nponsBoaHbIX. [TocTpoenne METOAMYECKOTO 1
rpacuka pyHKIMH. MH(OPMAIIMOHHOTO 0OeCTICUeHU S

JVCIIATUTFHBL.
Paznen 3. . UnTerpajbHoe ucuncaenne (PyHKIUI 0JHOW MepeMeHHOI

Tema 3.1. IlepBooOpa3Hsle 1 ITpopaboTka yuebHOro Matepuanac | 4 Borpocsl k 9K3amMeHy,
HeornpeeIeHHbIN HHTerpal WCTIOJIb30BaHMEM PECYPCOB yUeOHO- TectupoBanue

METOJMYECKOTO U
MH(POPMAIMOHHOTO 0OeCTIeueH s
JVCIIUTUTAHBL.
Tema 3.2. OnpenesneHHbliH ITpopaboTka yyeOHOTO MaTtepuanac | 4 Boripocs k 3K3ameny,

nHTerpal Pumana

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-

TectupoBanue
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dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

METOJMYECKOTO U
MH(POPMAIIMOHHOTO 00eCTICUeHU ST
JACIIUTUTAHBL.

Tema 3.3. [InuHa u mepa
YHCJIOBBIX ITOJIMHOXECTB

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TectupoBanue

Tema 3.4. 'eomerpuueckue
MIPIIOKEHHS HHTEerpasa

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 3.5. HecoOcTBEHHBIE
HHTErpaJibl

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bormpocsl k 3k3amMeny,
TectupoBanue

Paznen 4. Paznea 4. IndpdepennuanbHoe ncunciaenne pyHKIUNA He CKOJBKIX MePeMeHHBIX

Tema 4.1. BemecTseHHble ITpopaboTka yuebHOro Matepuamac | 6 Bormpocs! k 9k3ameny,

MIPOCTPAHCTBA U TOTIOJIOTHSI. WCTIOJIb30BaHMEM PECYPCOB YUeOHO- TectupoBanue
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTIeueHu s
JVCIUTUTAHBL.

Tema 4.2. Bektop-pyHKImu ITpopaboTka yyeOHOTrO Matepuanac | 6 Bomnpock k sk3ameny,

MHOTUX [I€PEMEHHBIX HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTO U
nH(pOpMaIMOHHOTO 0becTIeYeH s
JUCLIUTUIVHBL.

Tema 4.3. TIpenensl, IIpopaboTka ydeOHOro Matepuaiac | 6 Bompocs! k 3k3ameny,
HENpepbIBHOCTb, YAaCTHbIE MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
MPOU3BOJHbIC U A pepeHIaIbl METOAUYECKOro U

nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUTUIVHBL.
Tema 4.4. UccnenoBanue ITpopaboTka yueOHOro MaTepuaa c 10 Bormpocs! k k3ameny,

9KCTPEMYMOB YHCIIOBBIX (PYHKLIUI
C MOMOIIBIO TIPABHJIa MHOKHTETEH
Jlarpanxa

HCHOJIb30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO 1
nH(pOPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.

TectupoBanue

dopma oOyueHus: 3a09Has
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dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Paznea 1. Paznen 1. BBeaenue B MmaTeMaTnue CKHil aHAIN3

Tema 1.1. 1. MHoXecTBa 1
pyHKIMH

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

13

Bormpocsl k 3k3amMeHy,
TectupoBanue

Tema 1.2. ITose nelCTBUTEIBHBIX
yuces

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

13

Bonpocsl! k sx3ameny,
TectupoBanue

Tema 1.3. IIpenen
MOCJIEIOBATETLHOCTH

IIpopaboTka y4yeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

15

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 1.4. Ilpenen GpyHKIMH

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

15

Bormpocsl k 3k3amMeny,
TectupoBanue

Tema 1.5. HenpepbiBHbIE
dyHKIMH

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCIeYeHH s
JWCIUILTHHBL.

15

Bonpocsl! k 9x3ameny,
TectupoBanue

Paznen 2. Paznea 2. /IndppepennuanbHoe ncuncienue pyHKIUNA 0/THOM NepeMeHHOH

Tema 2.1. MudpdepeHunpyemsie ITpopaboTka y4yeOHOro MaTepuaa ¢ 15 Boripocs k 3K3ameny,
pyHKIMH WCIIOJIb30BaHMEM PECYpPCOB yUeOHO- TectupoBanue
METOAMYECKOTO 1
nH(pOpMaIMOHHOTO 0becTIeYeH s
JCIIUTUTAHBL.
Tema 2.2. OcHOBHbIE TEOPEMBI IIpopaboTka y4eOHOro MaTepuaa ¢ 15 Bormpocs! k 3k3ameny,
I depeHIanbHOro UCUNCIEHHS MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUIUIMHBL.
Tema 2.3. UccnenoBanue ITpopaboTka yueOHOro MaTepuaa c 15 Bormpocs! k k3ameny,

(YHKLMIA € TOMOILIBIO
npou3BoHbIX. [TocTpoenue
rpacuka pyHKIMH.

HCIOJIb30BAaHUEM PECYPCOB yIeOHO-
METOANYECKOTO 1
nH(pOPMaIMOHHOTO 0becreyeHns
JVCIATUTIHBL.

TectupoBanue

Pazgen 3. . MaTerpaabHoe ncuncienne hyHKIUA 0JHOM MepeMeHHO
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dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 3.1. IlepBooOpa3Hble 1
Heolpe/ieJIeHHBIN HHTErpa

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

15

Bormpocsl k 3k3amMeHy,
TectupoBanue

Tema 3.2. OnpeaesieHHbIH
uHrerpai Pumana

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

15

Bonpocsl! k sx3ameny,
TectupoBanue

Tema 3.3. [Inuna u mepa
YHCIIOBBIX TTIOJIMHOKECTB

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

15

Bomnpocs! k ak3ameny,
TectupoBanue

Tema 3.4. 'eomerpuueckue
TIPUJIOKEHHSI UHTErpaia

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

15

Bormpocsl k 3k3amMeny,
TectupoBanue

Tewma 3.5. HecoOcTBeHHBIE
HHTErpajibl

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

15

Bonpocsl! k 9x3ameny,
TectupoBanue

Paznen 4. Paznea 4. /IndppepennuanbHoe ncuncienne pyHKIUNA He CKOJbKUX MePeMeHHbIX

Tema 4.1. BemecTBeHHblE ITpopaboTka yuebHOro Matepramac | 15 Bonpocsl k 3K3aMeHy,

[IPOCTPAHCTBA U TOIOJIOTHSI. HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTO U
nH(pOpPMaIMOHHOTO 0becTIeYeH s
JCIIUTUTAHBL.

Tema 4.2. Bektop-pyHK1mu IIpopaboTka y4eOHOro MaTepuaa ¢ 15 Bormpocs! k 3k3ameny,

MHOTHUX [epPEeMEHHBIX MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue
METOJUYECKOTrO U
nH(pOPMaIMOHHOTO 0becreYeHusI
JUCLUTUIVHBL.

Tema 4.3. Ilpenesnsl, ITpopaboTka yueOHOro MaTepuaa c 15 Bormpocs! k k3ameny,
HETPepbIBHOCTh, YaCTHbIE WCTIOJIb30BAHMEM PECYPCOB YUeOHO- TectupoBanue
MPOU3BOJHbIE U AU epeHaIbl METOIUYECKOTO 1

MH(POPMAIMOHHOTO 0OeCTIeueHu st
JVCIIUTUTAHBL.
Tema 4.4. UccnenoBanue ITpopaboTka yuebHOro Matepramac | 18 Bonpocsl k 3K3aMeHy,

9KCTPEMYMOB YUCJIOBBIX (DyHKLIMI
C IIOMOUIBIO NPABUJIA MHOXUTEJIEH
Jlarpanxa

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO 1
nH(pOpPMaIMOHHOTO 0becTIeYeH s

TectupoBanue
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Ha3zBanue pa3agenoB u Tem Buja camocTosATEJbHOT PadOThHI 0Oo6bem dopma KOHTP0J1s (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
paboma,no0zomosKa K coaue
3auema, IK3amena u op).

JIACLIATUIAHEL.

11. VYEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE U CITUITJINHDbI

a) Cnncok pekoMeH/1yeMoil JuTepaTypbl
OCHOBHasI

1. 3opuu Brnagumup AHTOHOBMY. MaTemaTWdeckwid aHaimm3 : y4eOHWK s yH-ToB. Y. 1 / 3opuu
Bragumup AaroHosuu. - Mocksa : Hayka, 1981. - 543 c. - ISBN (B nep.). / .— ISBN 1_144197

2. 3opuy Bnagumup AHTOHOBMY. MaremaTtuyeckuil aHanu3 : y4uyeOHMK A yH-ToB. Y. 2 / 3opuu
Bnaguvup AntonoBud. - Mocksa : Hayka, 1984. - 670 c. - ISBN (B nep.). / .— ISBN 1_144198

3. MaremMaTrueckuii aHam3. BeliecTBeHHbIe YKCIa U TIOC/IEI0BATEILHOCTH : Y UyeOHOe 1mocoOue ISl By30B
/ N.B. CanoBuunyas, T.H. ®omenko, E.B. Xopommunosa, B.A. WnbuH. - 2-e u3a. ; nep. u gon. - Mocksa :
Opaiir, 2021. - 109 <c¢. - (Boiciee oOpa3oBanue). -  https://urait.ru/bcode/473170. -
https://urait.ru/book/cover/4164D547-0DBC-4E9A-80D2-960E757459A0. - Pexum  pmocryma:
DIeKTPOHHO-OMOIMoTeYHast cucreMa FOpaiT, 1 aBTOpU3. TOJb30BaTesield. - DJeKTpoH. maH. - ISBN
978-5-534-08461-0 : 279.00. / .— ISBN 0_279101

4. Wnbun Brnagumup AnekcanapoBud. MatemaTuyeckuid aHanu3 B 2 4. Yacty 2 : YueOHuk [Ins
akagemuueckoro OakanaBpuata / B.A. WnbuH, B.A. Camopamumii, B.X. CenmoB ; MmemH B. A.,
Canosuuunii B. A., Cennos b. X. - 3-e uzn. - Mocksa : FOpaiit, 2019. - 324 c. - (Bsiciiee oopa3zoBaHue). -
URL: https://urait.ru/bcode/427043 . - PexxuM gocTtyma: DIeKTpoHHO-OMOMoTeuHas cuctema FOpait, ms
aBTOpM3. MOJIb30BaTENEN. - DIEKTPOH. AaH. - [ISBN 978-5-534-09085-7 : 779.00. / .— ISBN 0_293957

5. Nnbun Baagumup Anekcangpouu. Martemarudeckuil aHamu3 B 2 4. Yactb 1 B 2 kH. Knura 1 : YueOHUK
Hnsa akapemudeckoro OakanaBpuata / B.A. Wmeun, B.A. Cagouununmii, 5.X. Cennos ; Uneun B. A.,
CapoBununii B. A., CenoB b. X. - 4-e uzn. ; nep. u jgomn. - Mocksa : FOpaiir, 2019. - 324 c. - (Bbicuiee
obpazoBanue). - URL: https://urait.ru/bcode/437203 . - Pexum moctyna: DJIeKTPOHHO-OMOIMOTEUHAS
cucrema IOpaiit, 11 aBTOpU3. MosIB30BaTeNeN. - DEKTPoH. JaH. - ISBN 978-5-534-07067-5 : 779.00. /
— ISBN 0_291938

JIONIOJIHUTeJIbHAS
1. Jemunornd Bopuc IMapmoBua. COOpHUK 3a1a9 M yIIPAKHEHUH 110 MATEMAaTUIECKOMY aHAIM3Y : s (3.

1 Mex.-mareM. criell. By30B / lemunouu bopuc [laBnoBuu. - 10-e uzn., ucnp. - Mocksa : Hayka, 1990. -
624 c. : mi. - ISBN 5-02-014505-X (B mep.). / .— ISBN 1_87294
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2. BunorpanoBa Mpuna AnyipeeBHa. MateMaTH4ecKuil aHaIM3 B 3aja9aX M YIIPaKHEHUAX : yuel. mocodue
1 By30B / Bunorpanosa Upuna AngpeesHa, C. H. Onexnuk, B. A. CagoBanunii. - Mocksa : MI'VY, 1991.
- 352 c¢. - ISBN 5-211-01559-2 (B nep.). / .— ISBN 1_39736

3. Irpayc JI. A. Tlpenmenst : yued.-meron. ykazanus / JI. A. Ilrpayc, . B. bapunosa ; Yal'V. -
VabsHOBCK : Y'Y, 2012. - 32 c. - Bubnuorp.: ¢. 32. / .— ISBN 1_190738

yueOHO-MeTOo uuecKas

1. BepeBkun A. b. Meroauveckue ykazaHUs IJIsi CAMOCTOSITENTbHON paOOTHI CTYJEHTOB MO JAUCHUILIIHE
«Maremarnyeckui aHaJIM3» U1 BCeX HampasyieHu! U crienuaibHocten PMUAT / A. b. Bepekun, M. C.
I"aBpuiosa. - 2022. - 12 C. - Heormy611koBaHHBIT pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13172. - Pexum poctynma: DBC Val'V. - Teker
anekTpoHHbId. / .— ISBN 0_468707.

0) IlporpaMmmHoe oOecrnieyeHne
- OneparmonHas cucreMa "AJbT 0OpazoBaHue”
- Oducnsiii naket "Mow oduc"

B) lIpodpeccuonanbubie 6a3bl JAaHHBIX, HH(POPMAIUOHHO-CIIPABOYHbIE CHCTEMbI
1. D1eKTPOHHO-0MOJIMOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc IPRsmart : 31ekTpoHHO-OMONIMOTeUHast cuctema : cair /
00O Kowmnanus «Ait ITu Ap Menua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MoJIb3oBaTesel. - TEeKCT : 9JIeKTPOHHBIN.

1.2. ObpaszosatensHas miatopma JOPAWT : o6paszoBaTelbHbIA pecypc, JMeKTPOHHAs OHOTHOTEKA
canut / OOO DneKTpOHHOE U3AATETBCTBO FOPAWT. — MockBsa, [2024]. - URL: https://urait.ru. — Pexum
JOCTYTIA: 17151 3apEerUCTPUP. MOJIb30BaTesel. - TeKCT : 9JIeKTPOHHBIN.

1.3. Ba3a nanHbIX «nekTpoHHas Onommoreka rexaudeckoro BY3a (9BC «KoHcynbTaHT cTyieHTa») :
9JIeKTPOHHO-OMOmMoTeuHas cucrema : caiitr / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyna: ajis 3apeructpup. nojib3oBatesieil. — Tekcrt
: 3JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIEKTPOHHAs MeIWIIMHCKas OuOimoTeka : 6a3a jmaHHbIX : cadt / OO0
Briclmasg 1mikosa opraHM3aliMd M YOPaBJIECHUS  3/1paBOOXpaHEeHHMEM-KOMIUIEKCHBI — MeIMIMHCKUMA
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum gocryna: s 3apeructpup.
1oJib30Baresien. — TEeKCT : 3JIeKTPOHHBIN.

1.5. Bonpmas meauMHCKas OUOMOTEKA : AJIEKTPOHHO-OnOIMoTeuHas cuctema : cat / OO0 Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryma: afs 3aperucrpup.

1oJib30Baresien. — TEeKCT : 3JIEeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMbMMoTeyHas cucrema : cat / OO0 IBC Jlanb. — Cankr-IletepOypr,

26 /28



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

[2024]. — URL: https://e.lanbook.com. — Pexum nocryma: 1js 3aperucTpup. nojb3oBaTesnen. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOIMOTEeYHass cuctema : cailt / OOO 3HaHuym. - Mocksa,
[2024]. - URL: http://znanium.com . — Pexum goctymna : Ajsi 3aperucTpup. nojb3oBaresien. - Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrantllmoc [DnexTpoHHbld pecypc]: cmpaBouHass nmpaBoBasg cucrema. /OO0
«Koncynbrant [Lmoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlImoc, [2024].

3. eLIBRARY.RU: Hayunas snekTpoHHas OubOanoreka : cadt / OOO «HayuHas DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : il aBTOpU3.
noJib3oBaresien. — TeKCT : 371eKTPOHHBIN

4. depepanbHaa rocygapcTBeHHas uHdgopmammonHasa cucrema «Hammonaabnas
3JIeKTPOHHAasI 00O TEeKAa» : eKTpoHHas 6udmmoreka : caiit / ®I'BY PI'B. — Mockga, [2024]. — URL:
https://H36.pd. — Pexxum goctyma : s mosib30Batesiell HayYHoW OUOIMOTeKH. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : (enepanbHbiii mopran / yupegurenb PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 3JIeKTPOHHBI.

6. DnexTpoHHas 6udimoTeuynasi cucrema Yal'V : moayns «dnektponHas 6udmmoreka» ABUC
Mera-ITPO / OOO «[lata Dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nocryna : ans
NoJib30BaTes el HayyHON OMOIMOTeKU. — TEKCT : JeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHOUITJINHBbI:

Aynutopuu [isl TPOBEACHU S JIEKIIUIA, CEMUHAPCKUX 3aHSATHUH, /17151 BHITIOJTHEHUS JJAOOPAaTOPHBIX paboT 1
MPAKTUKYMOB, JJisl TPOBEJEHUS] TEKYUIEro KOHTPOJIS M IPOMEXKYTOUHOW aTTecTali, KYpPCOBOTO
MPOEKTUPOBAHM S, TPYMIIOBBIX U MHIVBUYaTbHBIX KOHCYJIbTAIUN (8bl0pams HeoOxooumoe)

AyauTopun YKOMJIEKTOBAHBI CIIEIMATM3UPOBAHHON MeOenblo, y4eOHOW TOCKOH. AyIUTOpUHM s
MPOBEACHUS JIEKIIUI 000PYA0BaHbI MyJIbTUMEUIHBEIM 000pYIOBAHUEM /TS TIPEeACTaBIeHUs] MH(pOPMAIH
OosbIion ayautopun. [ToMeneHust il CaMOCTOSITENIbHON PadOTHl OCHAIIEHBI KOMITLIOTEPHBIN TEXHUKOH C
BO3MOXKHOCTBIO TMOAKJIIOUEHUs1 K cetu «VHTepHeT» U oOecrieyeHHeM JOCTyNa K 3SJEKTPOHHON
MH(POPMAIIMOHHO-00pa30BaTeIbHOM  Cpefie,  SJICKTPOHHO-OMOJIMOTEYHOM — cucteme.  IlepedyeHb
000py/1I0BaHus1, UCIIOJIb3YEMOr0 B Y4eOHOM Ipoliecce:

- MynbTuMeuiiHOe 000pyIOBaHUE: KOMITBIOTEP/HOYTOYK, KPaH, IPOSKTOP/TeJICBU30D

- KommbioTepHas TexHuKa

13. CHEHHUAJIBHBIE YCJIOBUA AJIA OBYYAIOIIINXCA C OTPAHUYEHHBIMM
BO3MOXKHOCTAMU 3J0POBbA
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B ciyyae HeoOX0auMOCTH, 00YJaOIIUMCS U3 YKCTIa JIUII C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3710POBbBS
(Mo 3asBJIEHUI0 OOYYAIOIIErocs)) MOTYT TIpeUIaraThCsl OJHU W3 CJEAYIIMX BAapHAHTOB BOCIIPHUSITHUS
MHMOPMALINY C YUETOM MX UHIUBUIYaTbHBIX ICUXO(U3UIECKIUX OCOOCHHOCTEN:

- IS JMIl C HapyUIeHUsIMU 3pEHHUs: B TedaTHOW opme yBeanueHHbIM mipudToM; B dopme
9JIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaiina (rmepeBoj yuyeOHBIX MaTepuasioB B ayaunodopMar); B
neyatHol ¢opMe Ha sA3blke Dbpailig; MHOMBUIYyasJdbHblE KOHCYJbTAllMd C  MpPUBJIEYEHHEM
TU(IOCYpIOTIEPEBOTUNKA; UHAUBUAYAIbHbBIC 32/IaHVS M KOHCYJIbTAIH;

- I JMI C HapylIEHWsIMU cllyxa: B medaTHOM ¢opme; B ¢dopMe 3JIeKTPOHHOTO [TOKYMEHTA;
BUJEOMATEepHAJIBl C CYOTUTpaMK; UHAUBUIYAIbHbIE KOHCYJIbTAIIUKN C MPHUBJICYCHUEM CYPIIONEePEBOIUMKA;
VH/IMBUAYyaJIbHbIE 3a[JaHKS U KOHCYJIbTAINH;

- Ui JMI] C HapylEeHWsSIMA OIOPHO-ABUraTeJIbHOTO ammapara: B nevyatHoil ¢opme; B ¢dopme
3JIEKTPOHHOTO AOKYMEHTa; B hopMe ayanodaiiia; MHIUBUIYaIbHbIC 3aJaHUs] U KOHCYJIbTALIMY.

B ciydae HEOOXOOUMOCTM WCHOJB30BaHMS B Y4eOHOM MpOIECCe YaCTUIHO/UCKITIOUUTETHHO
JAMCTAHITMOHHBIX 00pa30BaTENILHBIX TeXHOJIOTHA, opranu3aiums padotsl [II1C ¢ obyyatomumucs ¢ OB3 u
MHBAJIMAAMU TPEeyCMATPUBAETCS B JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTEeIbHON Cpejie ¢ yUeTOM UX
VHIVBHUIYATBHBIX TICUXO(U3UYECKUX OCOOCHHOCTEH.

Kanaupar ¢pusmko-MaTeMaTHYeCKuX Bepeskun Anpapeit Bopucosuu
PaspaboTunk Hayk, JIoleHT
JloIKHOCTD, YY€Hasl CTENeHb, 3BaHUE 0)4(0]
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