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1. Ileau ocBOeHMSI TUCIUILITHHBI
[enmssmMmu oOCBOEHUS JUCHUIUIMHBI «MaTemaTuka» SBISIOTCS HW3YYCHHUE

OCHOBHBIX TIOHSTHH MAaTEMaTHYEeCKOTO aHalW3a W TPUOOPETCHHE KOHKPETHBIX
MPAKTUYCCKNX  HABBIKOB HMX TNPUMEHEHHWS, HEOOXOAMMBIX B  Oymymen
npo¢eCcCuOHATBHON IS TEIHLHOCTH.

2. Mecro aucuumiiuHbl B ctpykrype OOII

HNucuumnuaa «Matematuka» (b1.0.04) BxoauT B 00s3aTe€lbHYIO YacThb
brnoka 1 «/lucuumnunsl (Moxynu)» ydeOHoro miaHa OOII mo HampaBiIeHUIO
noarotoBku 09.03.03 — Ilpuknagnas wuHdopmatuka, npodwib «l[Ipukmannas
UH(pOpPMATHKA B IKOHOMUKE.

JUJis1 ycriemHoro yCBOGHHsI Kypca HEOOXOJIHMMO MpEeABAPUTEIbHOE H3yUeHHUE

moayineit — [IpakTuka no nomyueHuto 0a30BbIX HaBbIKOB. YacTh 1. MaTepuan kypca
Jajiee UCTOJNIb3YyeTCsl MPU M3ydeHur KypcoB: JluHeiHas anreOpa W aHaIUTHYECKas
reoMeTpusi; Teopusi BEpOATHOCTEN M MaTeMaTUYecKash CTaTUCTHUKA; JlMcKpeTHas
MaTemMaTuka, MateMaTHuecKre METOAbl B SdKOHOMHUKE.

3. Pe3yabTaThl 00y4eHHUs MO JUCHUIINHE

Koa n naumenoBanme Kon n HaumeHnoBanue Pe3yabTaThl 00yuenust
KOMIIEeTeHI[UH HHJAUKATOPA (MHAUKATOPOB)
AOCTHKEHHs] KOMIIeTeH M
YK-1. Crocoben | 1.1 B.YK-1. Ananusupyer | 3HaTh:
OCYIIECTBIATD MIOUCK, | 33aJa4dy, BBLACISSI ee 0a30BbIe | -  IOCTAHOBKY  OCHOBHBIX 33734
KPUTUYECKUH aHAJU3 U | COCTABIIAIOLIHE. MaTeMaTU4ecKoro aHalu3a, TEeOpUu
CUHTE3 nHpopmaruu, | OcymiecTBiIseT npenenoB, auddepeHMAEHOTO |
OPUMEHATh  CHUCTEMHBIN | JJEKOMIIO3UIIUIO 331a4H. UHTETPAIBHOTO  MCYMCICHUH — UIs
MOAXON ISl  PElICHUs b yHKIHiA OHOU u MHOTHX
MIOCTABIICHHBIX 33J1a4 NEePEMEHHBIX.
Ymers:

- aHAM3UPOBATH 3a/la4yM, BBIICISAS €€
0a30BEIE COCTABIIAIOLINE;

- OCYIIIECTBIIATH JIEKOMITIO3UIIUIO
3a1a4H.

Baanerb:

- HaBBIKAMH aHaIW3a U JEKOMIIO3UIIMU
3aJa4 C IIOMOIIBI0O MaTeMaTHYECKUX
METO/IOB.




2.1 B.YK-1. Haxomutr wu
KPUTHUYECKU aHaAJIM3UPYeT
nH(popMaIuio, HEOOXOIUMYIO
JUISL PEIIeHUs TOCTaBJICHHOU
3a/1a4u.

3HaTh:

- OCHOBHBIE MCTOYHHUKH HH(pOpMaluH,
HEOOXOAMMOM JJIsl pelieHus 3aJad B
00J1IacTM  MaTeMaTHYecKoro aHajiu3a,
TEOpUU IPEIEeoB,
T depeHInanbHOr0 ¥ HHTErPaIbHOrO
UCUUCIIEHUH a1 (GyHKUUH OIHOM u
MHOT'HX NT€pPEMEHHBbIX.

YmMmern:
- TOTOBUTH 0030p5I Hay4yHOU
JUTEPATYPbI U 3JIEKTPOHHBIX

UH(POPMAITMOHHO-00pa30BaTEIbHBIX
pecypcoB, HEOOXOAMMBIX ISl PELICHHS
MOCTABJICHHOM 3aJ1a4H.

Baaners:

- HaBbIKAMHU KPHUTHUYECKOr0 aHan3a
uH(pOopMaIm, HEOOX OUMOI1 ISt
perreHus 3ama4q B obiracti
MaTEeMaTHYECKOr0  aHallu3a, TCOPHHU
npenenoB, auddepeHMATEHOTO |
UHTETPAIBHOTO  HMCYMCICHUH  JUIs
byHKIMI OJTHOM u MHOTUX
MIEPEMCHHBIX.

3.1 B.VK-1. PaccmarpuBaer
pas3IuHbIe BapUaHTBI
pelleHus 3aJayd, OLECHUBAs
ux JIOCTOMHCTBA u
HEJIOCTATKH.

3HaTh:

- OCHOBHBIE AHAIUTHYECKHE METOIbI
pemieHus  3a7a4  MaTeMaTH4ecKoro
aHam3a, TEOPHH IpeIeToB,
g hepeHInaTbHOTO M HHTETPAThHOTO
WUCYHCTICHUH 1 (QYHKIUNA OJHOW H
MHOTHX IT€PEMEHHBIX.

Ymers:

- pemaTh 3a/1a4d, COINPOBOXKIAIOIINECS
npeaeabHBIMU nepexoiamu,
muddepeHIUPOBaTh W WHTETPUPOBATH
CIIOXKHBIE ¢yHKIUY, MIPUMEHSTh
muddepeHnInaIbHOe W HHTErpaibHOE
HCUHNCIICHUE K HCCIIeIOBAHUIO
dbyHKIMH, pemath AudQepeHInaTbHbIC
ypaBHEHUS IpOCTEHIINX THIIOB,
UCCIIeIOBATh Ha YCTOWYHBOCTD
peuieHue CHCTEMBI
g hepeHInaTbHBIX ypaBHEHUI
npocTeiiero Tumna.

Baaners:

- HaBbIKAMU BBIOOpa ONTUMAIBHOTO
pemeHus Uil TOCTAaBICHHBIX 3a7ady B
o0JlacTH  MaTeMaTHYecKOro aHajiu3a,
TEOpUU IpeIesioB,
T QepeHInanbHOr0 ¥ HHTETPATBHOTO
WCUYUCIICHUN JUIsl (PyHKIMA OAHOW |
MHOTHX MePEMEHHBIX.

4.1  B.YK-1. TI'pamotHo,
JOTUYHO, apryMEHTHPOBAHHO
hopmupyet COOCTBEHHBIC

3HaTh:
- OCHOBHBIE (haKThl MATEMaTHYECKOTO
aHanm3a, TEOpUH TIPEICIIOB,




CYXICHUS u OLIEHKHU.
Otnuyaer (akTbl OT MHEHUH,
HWHTEpIpEeTalii, OLEHOK U T.
. B PACCYXKICHHUSIX IPYTrUX
YYaCTHUKOB JIESTEIbHOCTH.

g depeHInaIbHOrO U UHTETPaIbHOTO
UCUMCICHUN 11 (QYHKUMHA OJHOM M
MHOT'HX [1€PEMEHHBIX.

YMers:

- IpPaMOTHO, JIOTHYHO,
apryMeHTHPOBAHHO (dopmHpoBaTH
COOCTBEHHBIE CYK/JEHHUS U OLIEHKU B
obsactu IPUMEHEHHUs TEOpUn
KOJIe0aHM K MOZIETTMPOBAHHUIO
MPOLIECCOB B OMOMEXaHUYEeCKHX
cucTeMax;

- otnmu4ath  (akThl  OT  MHEHHH,
UHTEpIpeTanuii, OLEeHOK U T.J. B
pacCyXAeHUsIX JPYTUX y4aCTHUKOB
NeSITeNbHOCTH.

Brnaners:

- HaBBIKAMH dbopMupoBaHUs
COOCTBEHHBIX CYXJIEHHI W OIIEHOK B
00/lacT  MaTeMaTHyYecKoro aHajin3a,
TEOpUU IPEIETIoB,
T depeHnnanbHOr0 ¥ HHTETPATBHOTO
WCYHCTICHUH 1 (QYHKIUNA OJHOW H
MHOTHX TT€PEMEHHBIX;

- HaBbIKAMU I'PaMOTHOT'O, JIOTHYHOT'O U
apryMEeHTHUPOBAHHOTO U3JI0KEHUS
CBOCH  TO3WIMM IO  BOMNpPOCaM
MaTeMaTH4eckoro aHainsa, TEOpUH
npenenoB, auddepeHMAEHOTO |
UHTETPAIBHOTO  HCYHMCIEHUH I

byHKIHiA OJTHOM u MHOTHX
HePEMEHHBIX.
5.1 B.YK-1. Ompenensier u | 3HaTh:
OIICHUBACT MpaKTHYECKUEe | - OCHOBHBIE BOITPOCHI
TIOCIIC/ICTBHSI BO3MOJKHBIX | MAaTEMAaTHYECKOr0 aHalln3a, TEOPHHU

pelLIeHN 3a/1a4n.

npenenoB, auddepeHMAEHOTO |
UHTETPaJIbHOTO  WCYHCICHUH  JUIs

byHKIHiA OJTHOM u MHOTHX
HePEMEHHBIX u METOIbI ux
UCCIICIOBAHUSI.

Ymers:

- MyOJINYHO NPEACTABIATh PE3YJIbTATh
pelIeHNs] KOHKPETHOM 3a/1auH.

Biaagern:
- HaBBIKAMU oTpeJeNeHUs u
OLIEHHUBAHUA MPaKTUYECKUX

MOCIIEJICTBUA  BO3MOXHBIX  pElICHUHN
3aJa4  MaTeMaTHYeCKOro  aHaJu3a,
TEOpUH MpeeioB,
G GepeHIINATBLHOTO M HHTETPAIbHOTO
WCUYUCIICHUN JUIsl (PyHKIMA OAHOW |
MHOTUX TEPEMEHHBIX U METOABbl X
HCCJICIOBAHUS.




OIIK-1. Cnocoben
MPUMEHSTh
€CTECTBCHHOHAyUYHBIE |
00IIenHKEHEPHBIE
3HaHUS, METOJIBI
MaTeMaTH4YeCKOro
aHanmza u
MO/JICITUPOBAHUS,
TEOPETUYECKOrO u
AKCIIEPUMEHTAIBHOTO
WCCIICIOBAHHS B
npoheccroHaTbHON
JIeSITEIbHOCTH.

1.1 B.OIIK-1.  Hcnons3yer
OCHOBBI MaTeMaTHKH, (PU3NKH,
BBIYUCIUTEIBHON TEXHUKU H
MpOrpaMMHUPOBaHUS.

3HaTh:

- OIpeNeNeHHs] OCHOBHBIX IOHITUN
MaTeMaTu4ecKoro aHaNu3a,
(GOpPMYNMHpPOBKM ¥ JIOKa3aTelIbCTBA
TEeopeM TEOpHHU IpeesoB,
T depeHInanbHOr0 ¥ HHTErPaIbHOrO
UCUUCIIEHUH a1 (GyHKUUH OIHOM u
MHOT'HX NT€pPEMEHHBbIX.

Ymern:

- pemaTh 3a/1aud, COINPOBOXKAAOIINECS
npeaeabHbIMU nepexojiami,
muddepeHunpoBaTh U HUHTETPUPOBAThH
CIIOYKHBIE ¢$yHKLNY, MIPUMEHSTh
muddepeHnnanbHoe M UHTETrpajIbHOE
HCUHNCIICHUE K HCCIIE/I0BAHUIO
byHkIMY, pemars qudQepeHnnanbHbe
ypaBHEHHUs npocTeimmx THIIOB,
HCCIIE0BATh Ha YCTOWYUBOCTh
pelieHue CHCTEMBI
b depeHIaTbHBIX YpaBHEHHI
IIPOCTEUIIETO TUIIA.

Baagern:

- METO/IaMH peleHus 3amaq
npo(ecCHOHAIBHON ~ JEATEIbHOCTH ¢
IIOMOLIBIO amnmapara MaTeMaTHYeCKOIro
aHamu3a;

- MaTeMaTH4ECKUMHA HaKeTaMu
IPUKIIaIHBIX IPOrpaMMm UL
pa3pabOTKH U peaau3aluy alropuTMOB
peuieHust 3agady  NpodecCHOHATbHON
JEATENbHOCTH.

2.1 B.OIIK-1. Haxonut
peteHus CTaHIAPTHBIX
poheCCHOHANBHBIX 3a1ad ¢
MIpUMEHEHUEM
€CTECTBEHHOHAYYHBIX u
OOILIEMH)KEHEPHBIX ~ 3HAHUIA,
METOZOB  MaTeMaTHYECKOIro
aHaJIM3a U MOACTHPOBAHUSI.

3HaTh:

- OmpeneNeHus OCHOBHBIX MOHSITHI
MaTEeMaTHYECKOIO aHaJIn3a,
GOpMYTMPOBKH W JTOKA3aTeJIbCTBA
TeopeM TEOpUH MIPE/IEIIOB,
¢ hepeHIInaTBLHOTO M HHTETPATbHOTO
WUCYHCICHUH 11 (QYHKIUHA OJHOH H
MHOTHX TI€PEMEHHBIX.

YMmeThb:

- TPUMEHATh W  MOAH(DHUIIMPOBATH
METOIBI ¢ depeHInaTbHOTO u
WHTETPAIbHOTO HCYHCIICHUSA Hu
BEKTOPHOTO aHaiu3a Uil TMOCTPOEHUS
MaTEMaTHYECKUX Mozeaen npu
penieHnu CTaHJApTHBIX
poeCCHOHANTBHBIX 3a/1a4.

Baanern:

- HaBBIKAMU TIPUMEHEHUS METOJIOB
JudGepeHInATEHOTO U HHTETPATBHOTO
VCUYUCIICHHS U BEKTOPHOT'O aHaIu3a JjIs
MOCTPOSHUSI MaTEMaTHIECKUX MoJIeei
npu perieHun CTaHJAPTHBIX
npoeccnoHanbHbIX 3a/1a4.




3.1_B.OIIK-1.

Crocoben

MPOBOJUTL TEOPETUUECKOE U
JKCTIIEPUMEHTAIILHOE

HUCCICA0OBAHUC

00BEKTOB

npodeccruoHaTLHON

JACATCIIbHOCTH.

3HATL:
- OINpEeNeNIeHUs] OCHOBHBIX TOHSTUU

MaTeMaTHYECKOTO aHanumsa,
(GOpPMYNMHpPOBKM ¥ JIOKa3aTelIbCTBA
TeopemM TEOpUHU MPECIIOB,

T depeHInanbHOr0 ¥ HHTErPaIbHOrO
UCUUCIIEHUH a1 (GyHKUUH OIHOM u
MHOT'HX NT€pPEMEHHBbIX.

YMmerhb:

- TOPUMEHSTh CHUCTEMHBIM MOAXOA U
MATEMATHYCCKHC METOObI B
HCCJICIOBAHUH 00BEKTOB
poheCCHOHANBHON IeATETHHOCTH.
Baagern:

- HaBBIKaMH HpI/IMCHeHI/IH
MATEMATHYCCKHUX METOI0B IS
HCCIICIOBAHUS 00BEKTOB

PO eCCHOHANBHON IeATEHHOCTH

4. CTpyKTypa U coJepKaHue TUCUUIINHBI

OO6mass TPyIOEMKOCTh JUCHHUIUIMHBI COCTaBJISICT 23 3a4eTHBIX CIUHHILI, 828

qaCoOB.
Buabl yueOHoii padoThl, BKRJIIOYAS
CaMOCTOSITEJIbHYIO PaG0OTy CTYAeHTOB U ®opmbI
TPYAOEMKOCTB (B 4acax) TeKyIero
= KOHTPOJIf
=3
CIeBaeMOCTH
5 IIpakTH4yeckue y
Ne Paznen = g (o HenesnsiM
5 s 3aHATHS
n/m | AUCHUIIMHBI g 51 ceMecTpa)
5 =
= 2 @dopmbl
© = Jlexcuu N3 Hux | A« 3 P
o " O | e 2. | mpoMexyTOUHO
= N
== O6mas | npaktu | 2 | O z ii aTTeCTAIHE
TPyAoe | HecKast = | (mo cemecTpam)
MKOCTb | MOArOTO
BKa
1 | Beenenue 1 1 2 2 - - |12
Omnpoc
Hucnoseie poc,
MpoBepKa
MOCTIeIOBaTENbH boBEp
2 1 2,3 3 3 - - |12 - BBITTOJTHEHHUS
octu. Teopus OMAIIHETo
TIPEEIIOB sananus
Ompoc,
3 | YucrnoBsie psabl 1 3,4 3 3 - - |12 - IIpOBEpKa
BBITIOJTHEHUS
JIOMAITHETO




3aJaHuA

[Ipenen 12
(hyHKITMY B
TOYKE.

4 | HempepbIBHOCTb 4,5 KOHT%OHBHM
U pa3pbIBbI pabota
(yHKITMH B
TOYKE

12 Ompoc,
HenpepsiBHOCTL IIpOBEPKA
byHKIMY Ha 6 BBITIOJTHEHUS
MHOXECTBE JIOMAITHETo
) 3aJIaHus
IIpousBonHas u 12
muddepeHiupye 6,7,8,9 KontponbHas
MOCTh (pyHKIIHH ,10 pabora
6 | B TOUKE
12 Ompoc,
Auddepenunpye npoBepka
MOCTb QyHKIHH BBINOJTHEHHS
. Ha MHOXKECTBE OMAIIHETo
3a]jaHus
12 Ompoc,
OKCTpeMyMBbI TpOBCpKa
T — 11 BBITTOTHEHUS
JIOMAIITHETO
8 3a]jaHus
Hccnenosanue 12 Ompoc
byHKIHI ’
METOIaMA 12,13, fposepxa
Jabdepermans 14 BBIMTOTHEHUS
oo JIOMAIITHETO
9 | ucuucnenus S
[TepBooGpasHas 12 Onpoc,
MpoBepKa

10 | 15 BBITIOJTHEHU S
HEONPEICTCHHBI
i wHTerpan JIOMAIITHETO

3aJjaHus
10 Omnpoc,
. npoBepKa

11 Onpenenennbiii 16,17 BLIEOJ‘IHI;HI/IH

Herpat JIOMAIIIHEero

3aJaHUs




Ompoc,

CaoiicTBa
MpoBepKa

12 B 17,18 4 4 12 B BBITIOJTHCHU S
HUHTETPUPYEMBIX
byHKUNH JIOMAIHero

3aJlaHus
IIpomexxyTouHa JK3aMeH,
A1 aTTeCcTanus 2 KOHTP.
padoThI
Bcero 3a 1 cemecTp — 14
36 36
252 yaca 2 36
IIpocTtpancTBO Onpoc,
MpoBepKa

13 Rm. Mroxecrsa 1 4 4 30 BBITTOJTHEHUSI
B MPOCTPAHCTBE
RM JTIOMAIITHETO

3aJIaHus
HenpepreiBHOCTE
U Tpeaen «

14 q)YHKHI/H/I 2,3’4 4 12 34 OHTpPOJIbHAA
MHOTHX pabora
nepeMeHHBIX
YacTHele Orooc
IPOM3BOJIHBIC U 1poc,

MpoBepKa

15 Anbeperipye 5,6,7 6 12 30 BBITIOJIHCHHS
MOCTh (YHKITHT
MHOTHX JIOMAITHETO
TepeMeHHBIX 3ajaHust

Ompoc,
MpoBepKa
o
16 T:;iyia 8,9 6 12 30 BBITIOTHEHUS
P JIOMAITHETO
3aJTaHus
10,11 Onmpoc,
Kpatubie 12, NpoBEpKa

17 6 12 30 BBIIOJIHCHUS

HUHTErPaJIbl 13,14,
15 JOMAIIHET O
3aJlaHus
CaoiicTBa
KpPaTHBIX K

18 | unTterpanos u 16,17 6 12 36 OHT:)G(:EZHM
WHTETPUPYEMBIX p
(hyHKIMIHI
IpomexyTouna JK3aMeH,

2 KOHTP.

A aTTecTanmusa

padoThI




Bcero 3a 2 cemectp — 19
2 4 2 72
360 yaca 3 6 0 0
OGBIKHOBEHHBIE H(;cr)[;)e(I))CI;a
1,2,3,4
19 A epentmay 3 2,3, 12 16 - 22 BEIIOJIHEHHUS
HbIC YpaBHEHHUSI 5,6
JIOMAIITHETO
1-ro mopsiaka
3aJlaHus
OOBIKHOBEHHEBIE 7,8,9,1 22
20 g depeHiuab 3 0, 16 12 i KonTponbsHas
HbIC ypaBHEHUS 11,12, pabota
N-TO TIOpsIKa 13,14
22 0O
OaHOpOIHEIE Hpoc;
JIMHENHBIE 15,16, 1poBEpKa
21 3 6 6 - 2 BBITTOJTHEHUS
muddepenirann 17
JTIOMAIITHETO
HbIE€ YPaBHEHHMS
3aJIaHus
Heonnoponusie 22 KoHTposbHas
oo | THMHEHHBIE 3 18 2 5 ) pabota
muddepenirann
HbIC YpaBHCHHS
IK3aMeH,
ITpomexyTouna
3 2 KOHTP.
sl aTTecTanus
padoThI
Bcero 3a 3 cemecTp — 36 36 0 > | g8 | 54
216 yacos
OO0mas Tpyar0eMKOCTh 828 YacoB
AU CHUILTMHBI
Conep:kanne TMCHUIIAHBI
BBenenue.

Ilenu w 3amaud MaTeMaTUYeCcKOro aHamuza. MHoxectBa. Omnepauuu Haj
MHOXKECTBaMH. YTOpsioueHHbIe Taphl. JlekapToBo npousBeacHue. OnpeneseHue
GbyHKIEM. AKCHOMBI MHOXKECTBA JICHCTBUTEIBHBIX YHCENl. BepXHSIs W HIDKHSIA
rpaHuila MHOXXECTBa. BepxHssT M HWXKHAS TpaHb MHOXXecTBa. OTpaHUYEHHOE
MHOXecTBO. OKpecTHOCTh TOUKH. [IoHSTHE MpenebHON U U30JIMPOBAHHOW TOUYKH.
Knaccudukaiys MHOXKECTB Ha YUCIIOBOM TIPSMOI.

Pa3nen 1. Teopust mocjienoBarebHOCTE M YUCJIOBBIX PSI0B.
Tema 1.1. YucsoBble mocjie10BaTeJIbHOCTH. Teopus npeaesos.

OHpeI[eJ'ICHI/IC YHUCJIOBOM IIOCJICA0BATCIIbHOCTH. OFpaHI/I‘-ICHHa}I quciaoBasn
IIOCJICA0BATCIBbHOCTD. MOHOTOHHAsI YHUCIOBas IIOCJICA0BATCIBbHOCTD. CXOI[HHI&HCH
YHCJI0Basi IOCJICA0OBATCIIBHOCTD. CXOI[I/IMOCTB YHUCJIOBOM IIOCJICA0OBATCIIBHOCTH KaK




CIEACTBUE  OTPAHMYECHHOCTM M  MOHOTOHHOCTH.  bBECKOHEUHO  Mable
nocJsieoBaTeNbHOCTA. Onepanuu ¢ 0ECKOHEYHO MajIbIMH MOCJIEI0BATEIbHOCTSMM.
ITonnmocnenosarenpbHocTU. YacTuuHble mnpenensl. BepxHue, HUKHUE IPEIEIIbI.
Teopema bonbnano-Benepmrpacca. @DyHAaaMeHTallbHAsT MOCJIEI0BATEIbHOCTD.
Kpurepnii Komm cxoauMocTy nociaeq0BaTeaIbHOCTH.

Tema 1.2. UncJioBblie psaabl.

Onpenenenune uucioBoro psga. Kpurepuit Komm  cxonumoctd — psja.
HeoOxonumoe ycnoBue cxoauMocTH psaoB. Onepamuu Haj psaamu. [IpusHaku
CXOAMMOCTH YMCIIOBBIX psIOB. AOCOJIOTHO CXOASIIMECS PSAAbl. Y CIOBHO
cxomsmuecs psasl. CoueraTresbHOE U IEPECTAHOBOYHOE CBOMCTBO PSJIOB.

Pa3znen 2. Ilpenes u HenmpepbIBHOCTH QYHKIMH.

Tema 2.1. Ilpeaen ¢pynkunu B Touke. HempepbIBHOCT U pa3pbiBbl PyHKIMH
B TOYKe.

Omnpenenenue npenena ¢yHkiuu B Touke. CBoiictBa npezaena. OIHOCTOPOHHHE
npeaensl. OnpeneneHUe HENPEPBIBHOCTH B TOYKE. HeNpepbIBHOCTH CyMMBI,
pa3HOCTH, MPOU3BEJEHUS U YaCTHOTO HempepblBHBIX (pyHKuui. HempepbslBHOCTH
cioxxHoll ¢ynkuuu. HempepbiBHOCTh cieBa u copasa. Knaccuduxanust Touek
pa3pbiBa. beckoHeuHO-Manble U OeckoHeuHO-Oosbline ¢yHKIUU. CpaBHEHHE
OeckoHEYHO ManblX (yHKIUM. Teopema cCylecTBOBaHUS U HENPEPHIBHOCTH
oOpaTHOM (DYHKITUH.

Tema 2.2. HenmpepbIBHOCTH (PYHKIIUM HA MHOKECTBE.

Teopembl BeliepmTpacca 0 HENPEpPbIBHOM Ha OrPaHUYEHHOM 3aMKHYTOM
MHOkecTBe (yHkiuu. Teopema Komu 0 NOpoMeXKyTOYHOM  3HAYCHUHU.
PaBHoMepHas HenpepsiBHOCTH. Teopema Kanropa.

Paznen 3. AuddepennuaibHoe ucuucjieHue GyHKIMI OTHOM NepeMeHHOIA.

Tema 3.1. IIpousBoanas u nuddepeHuupyemMoctsb PyHKIHMU B TOUKe.
OmnpeneneHue MNPOU3BOJHOM. MeEXaHMYECKMH U TEOMETPUYECKUU  CMBICI
npousBonHOW. Omnpenenenue  GyHKIUU, AuPGEpeHIIUPYEMO B TOUKE.
[Ipon3BogHass CymMMBI, pPa3HOCTM, IpOU3BEAECHUsA, YacTHOro. Kpurepui
mupdepennmpyemoctn  GyHknum B Touke.  HeoOxommmoe — ycioBwue
muddepenuumpyemoctd (pyHkumu B Touke. Teopema o auddepeHunpyemMocTu
cnoxxkHoi pyukuuu. Teopema o nuddepeHirpyeMocTu 00paTHOM PyHKIIUH.

Tema 3.2. lu¢ppepeHupyeMocTh PyHKIUM HA MHOMXKECTBeE.



Onpenenenuss Npou3BOJHON U nuddepeHrpyeMoctTd (GyHKIUM HAa MHOMECTBE.
IIpou3BoaHbIE BBICIIMX IOPAAKOB. TeopeMa O JIMHEHHOCTH IIPOU3BOAHOU N — IO
nopsiaka. Teopema 0 MpoOU3BOAHON N — TO MopsiaKa OoT mpousBeneHus (popmyna
Jlettonuna). Teopembl nuddepenuunansuoro wucuucienuss (depma, Pomns,
Jlarpamxka, Komm). IlpaBuno Jlonurtans. Teopema Teitnopa-Jlarpanxa.
JlokanbHbll sKkcTpeMyM. [lpumenenue auddepeHnnanbHOr0 HCUUCICHUS K
UCCJEeIOBaHUI0 (PYyHKUUHU (Bo3pacTaHue, yObIBaHUE, SKCTPEMYM, BBINYKIIOCTb,
TOUYKH Mepernda, aCUMITOTHI).

Paszpnen 4. UaTerpajbHoe HcHHCIeHHe (DYHKIIMU OTHOM MepeMeHHOI.

Tema 4.1. IlepBooOpa3Hasi u HeonpeaeJIeHHbIH HHTErPaJl.
[lepBooOpa3nas. Heompenenennsiii wuHTerpan. CBoiicTBa HeONpeIeTeHHBIX
WHTETPAJIOB.

Tema 4.2. Uurerpan Pumana.

Wnrterpanshnas cymma Pumana. Hurterpanbubie cymmbl JlapOy. Bepxuuit u
HUOKHUN  uHTerpanbl  [lapOy. HWHTerpupyembie (YHKIIMM | ONpEACTICHHBIH
unterpan. Kpurtepuit unTerpupyemoctu. Kiaccel WHTErpupyeMbIx (YHKIIHMA.
CBoiicTBa ONpEAEICHHBIX HWHTErpasioB. TeopemMa O CpEeIHEM 3HAYEHUU IS
ONPEACICHHBIX HWHTErpajoB. MHTErpanm ¢ NEPEMEHHBIM BEPXHHUM IIPELEIIOM.
dopmyna Herotona-JleliOnuma. 3amena mnepemeHHOW. VHTerpupoBaHue 110
yacTaMm. [Ipunoxkenne onpeaeneHHbIX HHTETPaJIOB.

Pa3nesn 5. ®yHKIIMM MHOTHX IIePpeMEHHBIX.

Tema S.1. IIpocTpancTBo R™
Omnpenenenue npoctpanctBa R™. Akcromsl MeTpuku B R™. HepaBenctBo Komwu.

Tema 5.2. BekTopHbBIE MOCI€10BATEIbHOCTH.

[locnemoBaTenbHOCTH  TOYEK B R™.  CXoguMoCTb,  OTPaHUYEHHOCTb,
(byHIaMEHTaTbHOCTh TOCJIEIOBATEILHOCTH, WX CBs3b. leopema bombiano-
Beiiepmpacca.

Tema 5.3. IIpenesn u HenmpepbIBHOCTH GPYHKIMHA MHOTHX IepeMEeHHBIX.

Omnpenenenuss Komu u I'eitHe HempepbIBHOCTH (YHKIHMHM, WX DKBUBAJICHTHOCTb.
CaoiicTBa mpejena U HEMPEPhIBHBIX (PYHKIMM B TOUKE U HA MHOXecTBe. Teopema
Kantopa o0 paBHOMEpHOW HENpEPHIBHOCTH. TeopeMa O CYHIECTBOBAHUU



MOBTOPHOTO MPEJIENa U COBMAJECHUH €r0 C JBOMHBIM MpeaesioM (PYHKIMU B TOUKE.
Touku paspeiBa.

Tema 5.3. BekTop-QpyHkumm.

[Ipenen BexkTOp-PyHKIMHU B TOUKE M Ha MHOXecTBe. CBOICTBa mpejesna BEKTOp-
¢ynkuuu. HenpepbIlBHOCTh BeKTOp-PyHKUMU. CBOWCTBA HENPEPBIBHBIX BEKTOP-
¢yuxuuii. IlpousBognas u nuddepeHurpyemMocts BeKTop-(pyHkuuu. CBoiicTBa
b depeHurnpyeMbIX BEKTOP-QyHKIUH.

Pasznen 6. uddepennuajbHoe uCHUCIeHHEe PYHKIIMIA MHOTMX IePeMEeHHBbIX.

Tema 6.1. HacTHble npousBoaHbIe U MU depeHupyemMocTs GyHKINH MHOTHX
nepeMeHHbIX.
Yacthas npousBoaHas. J[uddepenunpyemocts ¢ynkuuun B Touke. CBA3b
muddepeHurpyeMoCcTy U HenpepbIBHOCTH. Heobxonumoe 1 J0cTaTouHOoe yCIIOBUE
muddepenuupyemoctd  pynkuuu. HenpepblBHOCT, U nudepeHIrpyeMocTb
cnoxHoi pynkuuu. IIpomsBonnas mo HanpasneHuto. ['paguent. Juddepennnarn.
['eoMeTpuueckuii CMBICT YacTHBIX NPOU3BOAHBIX. KacarenbHas MJIOCKOCTh H
HopMmaiib. [IpousBozmHble u auddepeHnMansl BhICIINX MNOPSAAKOB. Teopema o
HE3aBUCUMOCTH CMEILAHHBIX MPOU3BOJIHBIX OT MOpsiika AU(epeHIHPYyEMOCTH.
HuddepeHnuans CI0OKHBIX QYHKITAN.

Tema 6.2. ®opmyaa Teiopa.
®opmyna Teisiopa ¢ octaTouHbIM WieHOM Jlarpanka. DKCTpeMyMbl JOKaIbHBIN U
ycJIoBHBIA. Hanborbliee 1 HauMeHbIIee 3HaUCHUE.

Pa3nea 7. UHTEerpasbHoe ucuucjiaeHue GyHKUMUI MHOTUX NIepeMEHHBIX.

Tema 7.1. UaTerpaJinl, 3aBucsinme OT napamMerpa.
WNHTterpainsl, 3aBUCAIINAE OT MapaMeTpa U UX cBoMcTBa. [I0BTOpHBIE HHTErpaIbL.

Tema 7.2. KpaTHble HHTErpaJbl.
WNuterpansubie cymmbl  lapOy. Bepxuwit w HwkHmMiA uHTerpasibl  [{apOy.
WNuterpupyembie  GyHKIMU U ompeAesieHHbIM  uHTerpain.  Kpurepuit
uaTerpupyemoct. Kitaccel wmHTerpupyembix ¢GyHKiuid. CBOWCTBA KpaTHBIX
uHTerpanoB. Teopema O cpegHEM 3HAYEHUM JIS KpPATHBIX UHTErpanoB. CBsi3b
MEXIY KpPaTHbBIMHA U MOBTOPHBIMU MHTETPAJAMHU. 3aMEHA MEPEMEHHBIX B KPATHOM
WHTETpale.

Paznea 8. ludppepeHuunabHbie ypaBHEHUS.
Tema 8.1. O0bikHOBeHHBIE TUPPepeHIHATBHbIC YPaBHeHH 1-10 mopsiaka.



Onpenenenuss nuddepeHIHaIbHOT0 ypaBHEHUS |-r0 TOpsiiKa U €ro pEIIeHUs.
VYpaBHEeHUE pa3pelICeHHOE OTHOCUTENBHO Mmpou3BoAHOM. 3amaua Komm.
['eomeTpuueckass MHTEpHpeTanus pemeHus IudPepeHInanTbHOr0 ypaBHEHMS.
Teopema cymiecTBOBaHUSL U €JUHCTBEHHOCTH perienus 3aaaun Komm. Hexoropsie
UHTErpUpyeMble ciydaun JIud@epeHnranbHoro ypaBHeHUs 1-ro  mopsiaka
(ypaBHEHUE C pa3lIeNsAIOIIMMUCS IEPEMEHHBIMY, JTUHEHHOE YpaBHEHUE, YpaBHEHUE
bepHyinu, ypaBHeHHE B MOJIHBIX AU(depeHnuanax).

Tema 8.2. O0bIkHOBeHHbIe MU epeHIHATbHbIC YPABHEHHS N-T0 MOPSAIKA.

Onpenenenust audPepeHnnanbHOro ypaBHEHHs] N-TO MOpsSAKa U €ro peuieHus.
VYpaBHEHHE pa3pelIEHHOE OTHOCUTENIBHO CTaplliei Nnpou3BoAgHOW. 3amada Komm.
VYpaBHeHus1, fonyckaroue NoHwxeHue nopsaka. Jluneitnoie nudpepeHnmranbuble
ypaBHEHHs N-TO Mopsaka. Pemenue TMHEWHBIX OAHOPOJIHBIX AU depeHnaIbHbIX
YpaBHEHHI 2-TO MOpsAKa C MOCTOSHHBIMH KodpduuueHtamu. Metoa BapHuainu
IPOU3BOJIBHBIX MOCTOSIHHBIX PEUIEHUS HEOJHOPOJHBIX YPaBHEHHUH 2-TO MOPSAKA.
Kpaesbie 3a1aun a1 TuHEHHBIX AU(depeHIuaNbHBIX YPABHEHUM 2-T0 MOPSIIKa.

Tema 8.3. Cucrembl Ju(PpepeHIuaNBLHBIX yPaBHeHUI 1-10 mopsiaka.

Cucrembl  JHUHEWHBIX  OU(EepeHIMANbHBIX  ypaBHeHUM  1-ro  mopsaka.
UccnenoBanue cuctemMbl JUHEHHBIX Jud@epeHlnanbHbIX ypaBHeHHH 1-To
Nopsi/IKa C TMOCTOSSHHBIMU Ko3(duinnentamu. [loHsITHE YCTOMYMBOCTH pelICHUS
CUCTEMBI.

5. OOpa3zoBare/jibHble TeXHOJIOTHHM, MpPUMeHsieMble TIPH OCBOEHUH
AUCHUTTHHBI

Jlexumu, pa300p KOHKPETHBIX CHUTyalldid, OOCYXJCHHUE BO3MOXKHOCTEH
MPAKTUYECKOTO NMPUMEHEHUS MOJYy4aeMbIX 3HaHUM M HAaBBIKOB, MO3TOBOM IITYpPM,
MacTep-Kiacc.

Peanuzamuss  KOMIIETEHTHOrO  IOAXOJA  IPEAYyCMAaTPpHBAET  MIMPOKOE
WCIIOJIb30BaHUE B Yy4E€OHOM TIPOIIECCE AaKTUBHBIX M HWHTEPAKTUBHBIX (HOpM
MpOBEACHUS 3aHATUA (KOMIBIOTEPHbIE CHUMYJSIIUHU, Pa300p KOHKPETHBIX
cuTyanuii, paboTa HaJ TPOEKTaMH) B COUYETAHWU C BHEAYJUTOPHON padOTOH C
1eIb0 (HOPMHUPOBAHUS U PA3BUTHS NMPO(HECCHOHATBLHBIX HABBIKOB 00yYaIONHUXCSl.

O¢ddexTnBHOCT  TPUMEHEHUS  WHTEPAKTHBHBIX  GopM  OOydeHHS
00eCIeuynBaeTCsl pean3aIueil CIeIyoNuX YCIOBHIA:

* CO3[laHME JHAJIOTHYECKOTO0 TMPOCTPAaHCTBA B OpraHU3alUM y4eOHOTO
porecca;

* UCIOJIb30BAHHE MPUHIUIIOB COLIMAIIBHO — MCUXOJIOTUYECKOTr0 00Yy4YEeHUs B
y4eOHOM 1 BHEYYEOHOU JIeSITeIbHOCTH;



* MOHMUTOPUHI JIMYHOCTHBIX OCOOEHHOCTEM U  MNpPOQPECCHOHATBHON
HaIPaBJIEHHOCTHU CTY/IE€HTOB;

* (dopMHpOBaHME T[ICHUXOJOIMYECKOW TOTOBHOCTH MpenojaBaTenel K
HCIIOJIb30BAaHUIO MHTEPAKTUBHBIX (HOpM OOYyUYEHMs, HANpPABICHHBIX HAa pa3BUTHE
BHYTPEHHEHW aKTUBHOCTH CTYJEHTOB.

Hcnonb3oBaHue MHTEPAKTUBHBIX (POPM U METOJOB OOYHEHMs HApPaBIEHO
Ha JOCTHKEHUE PsiIa BAXKHEUIIUX 00pa30BaTEIbHBIX IIEJICH:

* CTUMYJMpPOBaHME MOTHBAIMM W HMHTEpPEca B OOJACTH aHAIM3a CIOMXKHBIX
cUCTeM U O0pabOTKM JAHHBIX U B 00IE00pa30BATENbHOM, OOILIEKYJIBTYPHOM H
npodeccuoHaIbHOM IJIAHE;

* MOBBIIICHHE YPOBHS aKTUBHOCTU U CAMOCTOSATEIbHOCTH 00y4aeMbIX;

* pa3BUTHE HABBIKOB aHAJM3a, KPUTUYHOCTHU MBILIJICHUS, B3aUMOJEHCTBUSA,
KOMMYHUKAIIHAH;

* caMoOpa3BUTHE M pa3BUTHE O0OyyaeMbIX OJylarojapsi aKTUBU3AIUU
MBICIIUTEILHOM ~ JEATEABHOCTH W JHAJIOTMYECKOMY  B3aUMOJIEUCTBUIO  C
npernojaBaTeieM U IpyruMH YYaCTHUKaMU 00pa30BaTebHOTO Ipolecca.

YnaeneHBIA BeC 3aHATHH, MPOBOAMMBIX B HWHTEPAKTHBHBIX (opmax,
ompejeNnsieTcsl IJIaBHOW  IeNblo  (MHUCCHEeH) TporpaMmbl, OCOOEHHOCTBHIO
KOHTHMHTEHTa O0YyYaroMINXCA U COAEp>KaHUEM KOHKPETHBIX UCUHUILUINH, U B LIEJIOM
B y4eOHOM TMpollecce OHM JIOKHBI COCTaBIATh He MeHee 30% ayauTOpHBIX
3aHATHI

B pamkax yueOGHOro Kypca HperyCMOTPEHBI BCTPEYH C IMPEACTABUTEIISAMU
HAYYHBIX OpPTraHU3AINI U MPEJCTABUTESIMU PA3TMYHBIX HAYYHBIX IIIKOJI.

OcoOenHocTH mIpoBeleHUs 3aHATHH s rpaxaan ¢ OB3 u
HHBAJIUTHOCTHIO

[Ipu oOyueHHMHM JIUIl ¢ OTPAaHWMYCHHBIMH BO3MOXKHOCTSMH HCIIOJIB3YIOTCS
MOJIXO/bI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa3oBaTEIbHON CPEIbI:
TeXHOJIOTUU U depeHInanuu 1 WHAUBUAYyATU3aIMd OO0yYeHHs, TTPUMEHCHHUE
COOTBETCTBYIOIIUX METOJUK 1O pabOTe C WHBAJMIAMH, HCIOJBb30BAaHHUE CPEJICTB
IUCTAaHIIMOHHOTO OOIIEHHS.

JIns  CTYOEHTOB C  OrpaHWYCHHBIMH  BO3MOXKHOCTSMH  37I0POBbBS
MPEAYCMOTPEHBI  clieaytoniue (GOpMbI  OpraHU3alMu  y4eOHOro Ipormecca u
KOHTPOJISL 3HAHUN:

- 07151 C1AOOBUOAUUX.:

obecrieunBaeTCs MHIWBHIYaJIbHOE paBHOMEpPHOE ocBeleHrne He MeHee 300
JIIOKC;

JUIL  BBIIOJHEHUS  KOHTPOJIBHBIX  3aJaHUd TpH  HEOOXOAUMOCTH
MPEAOCTABIASTCS YBEIMUNBAIOIIEE YCTPOMCTRO;

3/IaHUs JIS BBITIOJTHCHUS, 8 TAK)Ke MHCTPYKITUS O TIOPSIIKE BBITTOTHCHUS
KOHTPOJIBbHBIX 3aJaHHi 0(h)OPMIISIOTCS YBEJIMUEHHBIM IpudTom (pasmep 16-20);

- OJ1 27YXUX U CLAOOCTLIUAUUX



oOecrieuynBaeTCs HAIMYME 3BYKOYCHIIMBAIOIIEH armapaTypbl KOJUIGKTUBHOTO
MOJIb30BaHUS, npu HEOOXOTUMOCTH CTyJEHTaM MIPEIOCTaBISCTCS
3BYKOYCHJIMBAIOIAS aIapaTypa WHIUBUTYATBHOTO MOJIH30BAHUS;

- 0N Y C MANCENLIMU HAPYUEHUAMU PeylU, 2NYXUX, CladoCavluaujux Bee
KOHTPOJBHBIC 3aJlaHus TI0 IKCJIIAHWIO CTYJICHTOB MOTYT TIPOBOJAUTHECS B
MMCbMEHHOU (hopme.

OcHoBHOU  ¢opMoOil  opraHuzanuu  y4eOHOro  Tmporiecca  SBISIETCS
WHTETPUPOBAaHHOEC OOyYCHHWE WHBAIHMIOB, T.€. BCE CTYACHTHI OOyYaroTCsS B
CMEIIaHHBIX TPyNIax, WMEIOT BO3MOXXHOCTh IIOCTOSHHO OOINATBhCS  CO
CBEPCTHHKAMH, JIETUe aJaNTHUPYIOTCS B COIUYME.

B pamkax yueOHOro Kypca MpeayCMOTPEHBI BCTPEUU C TPEJICTABUTCIISIMHU
HAyYHBIX OpPTaHU3AIMHN U MPEICTABUTEISIMU PA3TMYHbBIX HAYIHBIX IITKOJI.

6. YueOHO-MeToaMYecKOe o0ecreyeHHEe CAMOCTOSITEIBLHOH PadoThI
cTyaeHTOB. OnleHOYHbIe CPeACTBA /sl TEKYIIero KOHTPOJsl yCIeBAeMOCTH,
NMPOMEKYTOYHOMH aTTeCTAIMM N0 UTOraM OCBOEHH S TUCIUILIHHBI.

K ocHOBHbBIM  y4eOHO-METOAMYECKHMM  CpeACTBaAM  OOECHEUECHHS

CaMOCTOSITEILHON PabOThI CTYIEHTOB OTHOCSTCS PECYypChl Hay4HOW OMOIMOTEKH
CT'Y, matepuaiibl yaeOHO-METOJUYECKUX KOMILJIEKCOB Kadeapsl, pa3MeIieHHbIE BO
BHYTpPEHHEH CETH MEeXaHWKO-MaTeMaTU4eCKOTo (aKyJbTeTa, IO3BOJIIONINE, B
YaCTHOCTH, OCYILIECTBIIATh  CAMOKOHTPOJIb  CPEACTBAMU  BJIEKTPOHHOTO
TECTUPOBAHUS TI0 KaXXJIOM TeMe B OTAEIBLHOCTH, MO KypCy B IIEJIOM C LEJbIO
MIPOMEKYTOYHOTO 3aKPEIJICHHUS 3HAaHWM, YMEHUH U BIIaJICHUN B paMKax M3ydaeMoM
U CITATIIINHEL.

[Ipu wCnoNB30BaHWHU DSJICKTPOHHBIX H3JaHUK HEOOXOAMMO OOECIeYUTh
KaXJIOro OoOydYaromerocss BO BpeMs CaMOCTOSTEIbHOW TIOJATOTOBKH pabounM
MECTOM B KOMIIBIOTEPHOM KJIacC€ C BBIXOJOM B HMHTEpHET B COOTBETCTBUMU C
00bEeMOM HM3yYaeMOW TUCHUIUIMHBI, HO HE MEHee OJHOro pabodero mecra Ha 25
CTYJCHTOB.

KOHTpOJ’lebIC BOIIPOCHI IJIi1 MNMPOBCACHHUHA TEKYIIECIro KOHTPOJAHA H
aTTeCTAallMH 10 UTOraM OCBOCHHA JUCHUIIJINHBI.

1-ii cemecTp

1. Teopema 00 anreOpanyecKux CBOMCTBaxX npeaena
MOCJIEIOBATENbHOCTH.

2. TeopeMsbl 0 IepexoAe K NpeAeiay B HEpaBEHCTBAX.

3. Kpurepuit Komm cxoguMoctn nociea0BaTeIbHOCTH.

4, Kpurepuit Komu cxoguMOCTH 4YHUCIOBOTO psijia U HEOOXOauMoe
YCJIOBHE CXOJIMMOCTH PsJIa.

d. [Ipr3Haky cXOOQUMOCTH 3HAKOIIOCTOSIHHBIX PSJIOB.

6. [Tpusnaku Abens, Jupuxie u JIelOHUIIA CXOTUMOCTH PSIOB.



7 Teopemsl 0 mepexoae K Ipeaeily B HEPABEHCTBAX JJIsl IPOU3BOJIBHBIX

(yHKLIMH.
8.  Teopema 00 anreOpandyeckux CBOMCTBax npejena QyHKIUU B TOUKE.
9.  Teopema 00 anreOpanveckux CBOMCTBAX HEMPEPBIBHBIX (PYHKIIHIA.

10. Teopema o coxpaHEeHUH 3HAaKa HEMPEPHIBHON (PYyHKIUU.

11. Teopema 0 HENPEPHIBHOCTH CIOKHOU QPYHKIUU.

12. Teopema 0 HENPEPHIBHOCTH OOPaTHOU (PYHKIIMH.

13. Teopembl 00 o0OpailleHMd B HOJb M IPOMEKYTOUHBIX 3HAUECHMSIX
HENPEPBHIBHOM Ha OTpe3Ke (yHKITUH.

14. 1-a u 2-a reopeMsl Beiiepmirpacca.

15. Kpurepuii nudpdepenurpyemoctd QyHKIMHU B TOUKE.

16. Heob6xomumoe ycinoBue auddepeHuupyeMocTd (QYHKIMH B TOYKE
(Teopema o0 HenpepbIBHOCTH AU(depeHIupyeMoit G yHKINN).

17. Teopema 00 anredpanueckiux CBONCTBAaX MPOU3BOIHOM.

18. Teopema o nuddhepeHIUPYEMOCTH CIOXKHON (YyHKIIHH.

19. Teopema depma.

20. Teopewmsl Pons, Jlarpamxka, Komu.

21. Teopema Teitnopa.

22.  JlocTaTouHbBIC YCIOBUS JJOKATBHOT'O SKCTPEMYyMa.

23. OcHoBHas TeopeMa 0 MepBOOOPA3HBIX.

24. Teopema 0 TMHEWHOCTH HEONPEAEICHHOTO HHTErpaJa.

25. Teopema 0 3aMeHE IEPEMEHHON B HEONPEIEIIEHHOM HHTErpae.

26. Teopema 00 HHTETpUPOBAHUU IO YACTAM JJIsi HEOIPEIEICHHOIO
UHTErpaa.

27. OrmpeneneHust BepXHEH U HW)KHEW MHTErpajbHBIX CYMM H HX
CBOMCTBA.

28.  OrmpeneneHust BEpXHETO U HUKHETO UHTErPajIoB U UX CBOMCTBA.

29. Omnpenenenuss  HWHTETpUpyeMOord  (QYHKIIMM W ONPEACICHHOTO
UHTErpaa.

30. CaoiicTBa HHTErPUPYEMBIX (DYHKIIMH U UHTETPAIOB OT HUX.

31. Teopema 006 UHTETPUPYEMOCTH HETIPEPHIBHOU (PYHKITHH.

32. Teopema 06 unurerpupyemoctu ¢bymkmmii 7, f\ U Teopema 00

MHTETPUPYEMOCTHU MTPOU3BEICHUS.
33. Teopema 00 afIUTUBHOCTH MHTETpAJIA 10 OTPE3KaM MHTETPUPOBAHUS.
34. Teopema HrroToHa — JleiiOHuna.
35. Teopema 0 3aMeHe TTEPEMEHHOM JIJIsl OTIPEICTICHHOTO HHTErpaa.
36. Teopema 00 WUWHTETPUPOBAHMHM IO YACTAM JUISI OMNPEIEICHHOTO
WHTETpaja.
2-ii cemecTp

1. Teopema 00 anreOpamdyeckux CBOMCTBaxX Tpejeia BEKTOPHOM
MOCJIe10BATEILHOCTH.
2. TeopeMa O CyIIECTBOBAHMH YAaCTUYHOTO MpejAena y OTrpaHUYECHHOU

BeKTOpHOﬁ IIOCJICA0BAaTCIBHOCTH.



Kpurepnii Komm cxoauMocT BEKTOPHOM NTOCIIEN0BATEIBHOCTH.
Onpenenenue npeaena GyHKIMUT MHOTHX IepeMeHHbIX 1o Koiu.
Onpenenenue npeaena GyHKIMU MHOTUX MTEpeMEHHBIX 110 [ eitHe.
Teopema 00 SKBUBaJEHTHOCTH OIpeAeeHUN Impeaena (QyHKLHU
MHOrux nepemeHHbix no Komm u no I'eline.

ook ow

7. Teopema eTMHCTBEHHOCTH IpECIa.
8. Teopema 00 anredbpanueckux CBOMCTBAxX Mpeserna.
9.  Teopemsl 0 mepexofe K Mpeelly B HepaBeHCTBAX.

10. Kpurepuiti Komm cymectBoBaHus mpeaena (YyHKIUA MHOTHX
NIepEMEHHBIX B TOUKE.

11. Teopema 00 anreOpanvdecKux CBONCTBaX HEMPEPHIBHBIX (DYHKITUH.

12. Teopema 0 HENPEPHIBHOCTH CIOKHOU PYHKIUU.

13.  OmpeneneHne HEMPEPHIBHOCTH (PYHKIIMM MHOTHX MEPEMEHHBIX Ha
MHOKECTBE.

14. Teopema 00 oOpailieHUH B HOJb JAJIsi HEMPEPHIBHOW (DYHKIIMM MHOTHX
TIepEeMEHHBIX.

15. Teopema 0 POMEKYTOUHBIX 3HAYCHUSX JUISI HENMPEPHIBHON () YHKITUH
MHOTHX TIEPEMEHHBIX.

16. 1-s u 2-a reopeMnl Beiiepmirpacca.

17. OmpenencHre paBHOMEPHOW HEMPEPHIBHOCTH sl (DYHKIIMH MHOTHX

TIepEeMEHHBIX.
18. Teopema Kanrtopa.
19. Onpenenenus JaCTHOM TIPOU3BOTHOM byHKIIIH "

nuddepeHpyeMocTH GyHKIIMU B TOUKE.

20. Heob6xonumoe ycnoBue nuddepeHuupyeMocTd GyHKIIUU B TOUKE.

21. Teopema o nuddepeHIUPYEMOCTH CIOKHON (QYHKITHH.

22. OmnpeneneHus Nporu3BOAHON U aAudPepeHImana M-ro mopsaKa.

23. Teopema 0 paBEHCTBE CMEIIaHHBIX MPOU3BOIHBIX.

24. Teopema Teiinopa 115 QyHKIIMA MHOTHX TIEPEMEHHBIX.

25. JlocTaTouHOE YCIOBHE JIOKAIBHOTO AKCTPEMYyMa.

26. BepxHSs W HIDKHAS HMHTETPAIbHBIE CYMMBI 10 JJIEMEHTAPHOMY
MPSIMOYTOJILHUKY U UX CBOMCTBA.

27. BepxHuil 1 HIKHUN UHTETPAIIBI 10 AIEMEHTAPHOMY TIPSIMOYTOJIBHUKY
Y UX CBOMCTBA.

28. OnmnpeneneHuss UHTErpUpyeMoil  (QYHKIIMM W  HHTErpaja  IIo
AIIEMEHTAPHOMY MPSMOYTOJBHHUKY (IBOWHOTO MHTETrpajia) U UX CBOMCTBA.

29. Teopema 00 WHTETPHUPYEMOCTH HEMPEPHIBHOW HA DSJIEMEHTAPHOM
MPSIMOYTOJIbHUKE (DYHKITUH.

30. Teopema 06 unrerpupyemoctu f*. T nlf[ u cnencTBue us uHee.

31. Teopema 00 WHTETPUPYEMOCTH TIPOU3BEACHHUS WHTETPUPYEMBIX
byHKIMIA.

32. Teopema O paBEHCTBE JJBOWHOTO W IOBTOPHOTO HWHTErPAIOB TIO
AIIEMEHTAPHOMY MPSMOYTOTHHUKY.

33. Huterpan mo U3MEPUMOMY OTPAHUYECHHOMY MHOXECTBY U €rO
CBOMCTBA.



34. TeopemMa O paBEHCTBE JABOMHOIO U IMOBTOPHOIO HHTErpajioB IO
MHOX€ECTBY |-TO THIIA.

35. Kpurepuit Komm paBHOMEpHOW CXOAUMOCTH (YHKLIHOHAIBHOM
MOCJIEOBATENBHOCTU U (DYHKIIMOHATBHOTO PSIa.

36. Ilpusnak Beitepmitpacca paBHOMEpHOM CXOJIUMOCTH
(GYHKIMOHAIBHOTO PAJA.

3-ii cemecTp

1. Jluneitnble nuddepeHuranbuble ypaBHEHHs 1-ro mMoOpsaka U METOA HX
pelIeHHUs.
2. YpaBHeHUs B NMONHBIX AU depeHInanax u METoJl UX peuIeHusl.
3. Jluneitnpie  auddepeHuuanbHble  ypaBHEHUS ~ 2-TO  TOpSAKa  C
MNOCTOSIHHBIMU KO3 (DUIIMEeHTaMH U UX PeLIeHUs (TpH cirydasi).
4. Kputepuid (PyHIaMEHTAIbHOCTH CHUCTEMbl pEHIeHUH OJHOPOJHOTO
AUHEeHoro MudQepeHranTbHOro ypaBHEHUS.
IIpumepbl KOHTPOJIBHBIX PadOT
1-i cemecTp
KonTpoabHasi pabora Ne 1
Bapuanr 1.
(1 =2
1. 1 —+— -
2 3Iul
_ 23
2. lim——:
n—so 2' 43
- 3L
3. 11 :
< -2
I tgx
L
1
5. lirfl-+59-
Bapwuanr 2.



Bapuanr 3.

1. e ;
_27-g=
2. li :
_ R
3. 1
<3 >
41 N Ty V=G P

KonTpoabHasi paGora Ne 2

Bapwuanrt 1
Bbruucnuts pou3BoAHyIO:
1 2¢-c
' > —>+’
2. y=xctg:
~
7z X
ng- + -
3. y=ng - >
Breluncnuth Npou3BOAHYIO 2-TO MOPSIKA:
X
4 y=%
Y 2
Bapuant 2

Beruuciauts MMPOU3BOAHYIO:



2. y=x2(nsx;

¢

3. y=In——;
e

Boruncnuth npou3BOAHYIO 2-TO OPSIKA:

X
=tg=
4.y 92.

Bapuanrt 3

BbIYnCIUTE IPOU3BOIHYIO:

1+sifx
1. y=———;
cox¥
2. y=Xsirnx:
3. y:InIn} :
X
Brrauciuth mpou3BOAHYIO 2-TO TIOPSIKA:
VNG
4, y= .
Y 1+X°

2-i ceMecTp

KonTpoabHasi pabora Ne 1

Bapwuasnr 1.
1 _‘(ez—rezjd:.
2 J‘xezxdx.
3412« 3
———— d
3 X '
4. [@roFd,
¢ odx
> ! e* +1°
Bapuanr 2.
25 ]
X-Bu7
2. _fxzcoxd;
x4
————d:
3. -.‘x2—5<+6 '
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Bapuant 3.

J'CO'S( d:
SIRCOS
- arean:
w20 -
X2
. jG-siagd.

1

Xadx
-[x2+1'

0

KontposbHas padora Ne 2

Bapwuanr 1.
1. I3MeHUTh NOPSIA0K HUHTETPUPOBAHUS

2 2—x

fdx [ f(x y)dy.

6 wyi)—1
2. Beraucnuth nHTETpan

{f xyidx dy, ecnu obaacts Q orpaHuyeHa na-
Q R

paGoso#i y* = 2px u npamoit x = p/2 (p > 0).

B zBoiinoM uHTerpana
{{fx y)dxdy
Q

nepeiTH K NOJSAPHLIM KOOPAMHATAM r H @, nojaras x =
== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — kpyr x* + y* < a.

Bapuanr 2.

1. I3MeHUTh MOPSI0K MHTETPUPOBAHUS

1 x3
gdx Lf (*, y)dy.

2. Beraucnuth HHTErpai



[flxyldx dy, ecnn Q — kpyr paauyca a o
Q

LCHTPOM B HayaJ/le KOOpIHHAT.

B zBoiinoM uHTerpana
{{fx y)dxdy
Q

nepel‘&m K NOJASAPHLIM KOOpAHHATAM r H @, noJjarasa x =

== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — konbuo @ < x% + y* < b2

Bapwuanr 3.
1. I3MeHuTh NOPSA0OK UHTETPUPOBAHUS

1 1—x?

fdae | [ ydy.

—1 —af l—x?
2. Berancauts HHTCrpaj

{{ (&* + y* dx dy, ecnn @ — napannenorpamm
Q

COCTOPOHAMH y = X,y = x + a, y = au y = 3a (a > 0).

B zBoiinoM uHTerpana
{{fx y)dxdy

Q

nepel‘&m K NOJASAPHLIM KOOpAHHATAM r H @, noJjarasa x =

== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:

Q — kpyr x? + y® < ax (@ > 0).

3-ii cemecTp
KonTpoabHast pabora Ne 1

Bapuanr 1.
1. Y=V
2. Y-HYy=xX,

3. &S >Isie



Bapuanr 2.

Bapuant 3.

KontposbHas padora Ne 2

Bapwuasnr 1.
. XFawvIS€
. Y 2R,
Y—374y=—f :
Bapwuanr 2.
V- €,
Vi€,
p -
Bapuanr 3.
YV+HY+Hy=€
V+y-Re€;
1
VHy—=—



ILi1an npakTHYeCKUX 3aHATHH

1. Onepanuu HaAJ MHOXECTBaAaMU. BepxHsiss W HWXKHAS TpaHUIA
MHOJKECTBA. BepXHss 1 HIKHSAA rpaHb MHOKeCTBA. OTpaHMYEHHOE MHOKECTBO

2. Brruncnenue npenenoB YMCI0BBIX MOCIEA0BATEIILHOCTEN.

3. UccnenoBanne 4YUCIOBBIX PSJAOB HAa CXOAUMOCTh MPU IOMOIIH

Pa3IUYHBIX TPU3HAKOB CXOJAUMOCTH. AOCOJIOTHO CXOJSIIUECS PsiAbl. Y CIOBHO
cxonsuecs psiabsl. CoyeTaTebHOE U MEPECTAHOBOYHOE CBOMCTBO PsANOB. [3, T. 1,
i 11, mm. 11.1 - 11.6.]

4, Brruncnenue npenenoB GyHKITUN.

5. UccnenoBanue ¢pyHKIMI HA HEMPEPHIBHOCTD.

6. Uccnenoranue GpyHKIMI HA paBHOMEPHYIO HEIPEPHIBHOCTb.

7. Boeruncnenue npousBoaHbIX 1-r0 OpsiaKa.

8. Brluncnenue mnpou3BOAHBIX BBICHIMX MOPSAKOB. lccnenoBanue
GbyHKIHM ¢ TIpUMEHEHUEM METOI0B TU((HEPEeHIIMATBPHOTO UCYUCIICHUS.

9. Brruncnenue HeonpeaeaeHHbIX HHTETPaJioB.

10-12. Brruncienue onpeneieHHbIX HHTETPAJIOB.

13. BeruucieHue YacTHBIX TPOU3BOJHBIX U AH((EPEHIINATIOB TIEPBOTO

HOpsIKA.
14-16. HaxoxxneHue 3KCTpeMyMOB (PYHKIIUH MHOTHUX TIEPEMEHHBIX.
17-18. Brruncienre KpaTHBIX HHTETPAJIOB.
19-20. Pemenne nuddepenmanpHeiX ypaBHeHHH 1-T0 TTOpsiaKa.
21-22. Pemenne nuddepeHnmanbHbIX YpaBHEHUH BBICIITUX ITOPSIKOB.

Ilnan caMocTOATENBLHOM PA0OTHI

[Iman camocTosITENbHOW pPabOTHl COCTOUT W3 TIEPEUHS BOMPOCOB IS
M3YYEHHS CO CCHUIKAMU Ha COOTBETCTBYIOIIHME Pa3/ieNbl YI€OHOM IUTEPATypPHI.

1. MuoxectBa. Onepauuu HajJ MHOXECTBAMHU. YTOPSAIOYEHHBIE MapHI.
HexaptoBo mnpousBeaeHue. Ompexnenenne ¢GyHKIUA. AKCHOMBI MHOXKECTBA
NEUCTBUTEIIBHBIX 4YKCEN. BEpXHsii M HWXKHSISA TpaHHIla MHOXKECTBA. BepxHss u
HIDKHASL TpaHb MHOecTBa. OTrpaHMY€HHOE MHOXKECTBO. OKpPECTHOCTb TOYKH.
[TonsiTne mpenenbHOM W M30JIMPOBAHHON ToukW. Kiaccudukarmss MHOKECTB Ha
yuciaoBou npsimou. [3, T. 1, ra. 1, mm. 1.1, 1.2.]

2. OnpexaeneHue YUCIOBOW MocienoBaTeabHOCTU. OrpaHUYEHHAs] YUCIOBAst
MOCJIe0BaTENIbHOCT. MOHOTOHHAS YUCIIOBAsk MOCIEA0BATEIbHOCTh. CXoasiascs
YHUCJIOBAasI MOCIIEN0BATENBHOCTh. CXOAMMOCTh YHCIOBOM MOCIEN0BATEIIBHOCTH KAK
CIEACTBUE  OrPAaHMYEHHOCTM W  MOHOTOHHOCTH.  bBEeCKOHEYHO  Maible
nocieaoBaTebHOCTH. Onepaiu ¢ 0ECKOHEYHO MaJIbIMU MOCIE0BATEIbHOCTAMM.
[TonmocnenoBarenpHOoCcTH. YacThuHble mnpenensl. BepxHue, HUXKHHAE MPEIEIb.



Teopema bombnano-Benepmrpacca. DyHaaMmMeHTanbHas MOCIEI0BATEIbHOCTD.
Kpurepuii Ko cxonumoctu nocnenaosatenbHocty. [3, T. 1, mr. 3, mm. 3.1 — 3.8.]

3. Onpenenenue uucnoBoro psana. Kpurepuit Komu cxogumoctu psa.
HeoOxonumoe ycnoBue cxoauMocTH psaoB. Onepamuu Haj psaamu. [Ipusnaku
CXOAMMOCTH YHCIIOBBIX PsIOB. AOCOJIOTHO CXOASIIMECS PSAbl. Y CIOBHO
cxonsuecs psabsl. CoyeTaTebHOE U MEPECTAHOBOYHOE CBOMCTBO PsANOB. [3, T. 1,
i 11, mm. 11.1 - 11.6.]

4, Onpenenenue mnpenena ¢yHkuuun B Touke. CBoMcTBa mpesena.
OnHocToponnue npeaensl. [3, 1. 1, r. 4, . 4.1 — 4.3.]
5. OnpeneneHue HEMPEPHIBHOCTH B TOYKe. HenmpephiBHOCTH CyMMBI,

Pa3HOCTH, MPOU3BEACHUS MW YaCTHOT'O HENpephIBHBIX (QyHKIMH. HempepblBHOCTH
ciokHor (yHkimu. HenpepblBHOCTH ciieBa M crpaBa. Kiaccudukaims Tovek
pa3pbiBa. beckoHeuHo-Manble W OeckOHEUHO-Oosbine (yHKIMH. CpaBHEHHE
OeckoHeuHO Manbix (GyHKIMA. Teopema CYIIECTBOBAHHMS M HEMPEPHIBHOCTH
obpatHo# ¢ynkuuu. [3, T. 1, r. 4, nm. 4.2 — 4.5.]

6.  PaBHomepHas HenpepbiBHOCTh. Teopema Kantopa. Teopembl

Beiiepmitpacca 0 HenmpepblBHOW Ha OrpaHUYCHHOM 3aMKHYTOM MHOXECTBE
dbynakuun. Teopema Kot o mpoMexyTOUHOM 3HAYEHUHU.

1. Onpenenenue mNpou3BOAHON. MeXaHMYECKMH W TeOMETPUYECKUI
CMBICIT Tpou3BoAHOU. Ompenenenne ¢GyHKUUU, TUGPEpPEHIUPYEMOl B TOUKE.
[IpousBomHas CyMMBI, pPa3HOCTH, TPOU3BEACHHsS, yacTHoro. Kpurepuii
muddepennupyemMoctd  pyHkumum B Touke.  HeoOxommmoe  ycioBue
muddepennmpyemMoctTd PyHKIMU B Touke. Teopema o auddepeHnupyeMocTu
cnoxxkHoit pyHkuuu. Teopema o nuddepeHnmpyemMocTy 00patHoi GpyHKIUU. [3, T.
I, 5, mm. 5.1 —5.5.]

8. OmnpeneneHuss NpPou3BOAHOW U nuddepeHnupyeMocTd (GYHKIMH Ha
MHOXecTBe. [Ipom3BOJHBIE BBICIIMX TMOPSAKOB. TeopemMa O JIMHEWMHOCTH
MPOU3BOAHOM N — rO mopsaka. Teopema O MPOM3BOAHOM N — IO MOpSAIKa OT
npousBeaeHus (popmyna Jleibuuna). Teopemsr nudpepeHIanTbHOTO UCHUCICHUS
(Depma, Pomns, Jlarpanmxka, Komm). IlpaBuno Jlonurana. Teopema Telnopa-
Jlarpamxa. JlokampHbli  9kcTpemyM. llpumenenne  auddepeHnaiIbLHOTO
WCYHCIICHUS K HCcCleoBaHuI0 (QyHKIMU (Bo3pacTaHWe, yObIBaHUE, IKCTPEMYM,
BBINYKJIOCTh, TOUKH Meperuda, acuMnTotel). [3, T. 1, . 5, mm. 5.6 — 5.11.]

Q. [lepBooOpa3zHasi. Heonpenenenusiit UHTErpall. CaoiicTBa
HEOMNpeAeNeHHbIX uHTerpanos. [3, T. 1, ri. §, nm. 8.1.]

10. MUurerpanpHas cymma Pumana. WuaTerpansabie cymmbl [{apOy.
Bepxuuit u HwxkHuii wuHTerpansl  JapOy. HWurerpupyembie GyHKIMH U
onpeaeneHHbld nHTErpall. Kpurepuii narerpupyemoctu. Knaccel mHTErpupyeMbIx
dbynkuuii. CBONCTBa OMNpeeIeHHbIX UHTErpaioB. Teopema O CpeHEM 3HAYCHUU
JUTSL OTIPEICIICHHBIX MHTETpasioB. MHTErpam ¢ mepeMeHHBIM BEPXHUM IPEACIIOM.



®opmyna Herotona-JleliOnuma. 3amena mnepemeHHoW. HWHTerpupoBaHue 1O
yacTsM. [Ipunosxenue onpeneaeHHbIX uaTerpanos. [3, 1. 1, . 9, mm. 9.1 — 9.9.]

11. OmnpepneneHne HECOOCTBEHHBIX HHTErpaJioB Ha  OECKOHEYHOM
MPOMEXKYTKE M IS HEOTpaHUYCHHbIX (yHKiud. DopMynbl HHTErpagIbHOTO
WCUYUCIICHUS JJI1 HECOOCTBEHHBIX HMHTErpayioB. JIMHEMHOCTh HECOOCTBEHHBIX
uHTerpaigoB. [Ipu3HakM CXOJMMOCTH HECOOCTBEHHBIX HMHTETpaoB. AOCOIIOTHO
cxonsmecs uHTerpaisl. [3, T. 1, . 9, . 9.12 — 9.16.]

12. Cxopgimmecs (yHKIIMOHATBHBIC MIOCJIEI0BATEIILHOCTHU u
byHKIMOHANIbHBIE  psAnbl.  PaBHOMEpHO  cxonsgmuecs  (QYHKIIMOHAJIbHBIC
NOCJIEIOBATEIBHOCTH U Psiibl. YCJIOBHUS paBHOMEpHOM cxogumoctu. CBoicTBa
PaBHOMEPHO CXOJSIIMXCSA TOcheoBaTelIbHOCTEH U psinoB. MHTerpupoBanue u
muddepenurpoBanre GyHKIMOHAIBHBIX MOCIE0BaTEIbHOCTEN U psaoB. [3, T. 1,
i1 9, mm. 9.12 — 9.16.]

13. Pamgmyc u Kpyr CXOOMMOCTH CTENEHHOro psna. Teopema o
PaBHOMEPHOW CXOAUMOCTH cTeneHHoro psiaa. CneactBus. [3, 1. 1, ro. 11, nm.
11.11-11.13]]

14. MmuoxectBa u Toukd B R"™. Akcuombl meTpuku B R". HepaBeHcTBO
Komm. [IlocnenoBarensHocT Touek B R™. CXOAMMOCTb, OTPaHUYEHHOCTD,
(GyHIIaMEHTaTbHOCTh IOCJIEIOBATEILHOCTH, WX CBsA3b. Teopema bomnbiano-
Betiepmtpacca. [3, T. 1, rn. 6, mm. 6.1 — 6.3.]

15.  Onmnpenenenne Komu u ['eitHe HempepbiBHOCTH (GyHKIHH. Teopema
Kantopa o0 paBHOMEpHOW HeNpephIBHOCTU. TeopeMa O CyIIECTBOBAHHUU
MOBTOPHOTO TpEJeNia U COBMAJICHUN €T0 C JBOMHBIM MpenesioM (PYHKIIUU B TOUKE.
Touku paspseiBa. [3, T. 1, . 7, . 7.1 — 7.3.]

16. Yacrtnas npousBogHas. Onpenenenue qudGepeHnupyeMocTy B TOUKE.
Cea3p quddepeHupyeMoCTH U HempepbIBHOCTH. HeobXxoauMoe u A0CcTaTogyHOe
yCJIOBUE mudGepeHITUPyeMOCTH byHKIMH. HenpepbIBHOCTH u
muddepeHpyeMocTs clokHOW (GyHKIMU. [Ipon3BomHas 1O HAIPaBICHHIO.
I'paguent. [duddepennman. ['eomeTpuyeckuii CMBICI YAaCTHBIX TMPOU3BOIHBIX.
KacarenpHas I10CKOCTh ¥ HOpMaib. [3, T. 1, r1. 7, mm. 7.4 — 7.6.]

17. TlpouwsBoanble u audPepeHnranbl BBHICIIMX TOPSIKOB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX MPOU3BOJHBIX OT MOpsaka AuQhepeHIIUPYEeMOCTH.
Juddepennnanst CIoXHbIX GyHkui. [3, 1. 1, 1. 7, mm. 7.7 — 7.10.]

18. HesBubie QyHKIUU. YCIOBHS CYIIECTBOBAHMS, HEMPEPHIBHOCTH U
muddepeHnpyeMocTy HesIBHBIX QyHKIUU. [3, T. 1, 1. 7, . 7.16.]

19. ®opwmymna Teiinmopa ¢ octaTodHbIM wWieHOM Jlarpamka. DKCTPEMyMBI

JOKAJIBHBIN M yclIOBHBIM. Hambonbiiee u HauMeHswliee 3HaueHue. [3, T. 1, 1. 7,
. 7.13 —7.15.]



20. HWurerpanbubie cymmbl JlapOy. BepxHuil W HIWKHUNA HHTErpabl
HapOy. Wurerpupyemble (yHKUMM W ONpeAeneHHbId uHTerpan. Kpurepuit
uHTerpupyemoctu. Kraccel uHTerpupyeMbix ¢yHkiui. CBoicTBa KpaTHBIX
uHTerpaigoB. Teopema O cpeaHeM 3HAUYEHUHM [JIsl KPATHBIX HHTErpajoB.
WuTerpansl, 3aBucsniye ot napameTrpa. CBsA3b MEXIY KPaTHBIMH U MOBTOPHBIMH
MHTErpaJiaMu. 3aMeHa MEPEMEHHBIX B KpaTHOM uHTerpane. [3, T. 2, ri. 12, o
12.1-12.8]

21. Tlonstue rHaAKOW W KYCOYHO-TIAAKOW KpuBoil. OmpeneneHue
KpUBOJIMHEMHOTO nHTerpaia 1 tuna. OnpeneneHue KpUBOJUHEHHOTO UHTETpaia 2
TUMA. YCIOBUS HE3aBHUCHMOCTH KPWUBOJIMHEWHOTO HHTETrpana 2 THMA OT IyTH
uHTerpupoBanus. [Ipusnak tounoro auddepennuana. Gopmyna ['puna. [3, T. 2,
rin. 13, mm. 13.1 - 13.5.]

22. Omnpenenenust nuddepeHnalIbHOrO ypaBHEeHUsI 1-ro mopsiaka u ero
perieHus. YpaBHEeHUE pa3pelieHHOe OTHOCUTEIbHO Mpou3BoaHOM. 3agaua Komu.
['eomeTpudeckass WHTEpHpeTanusi pemeHus AuQQPEepeHIInaTbHOTO ypaBHEHUS.
Teopema cymiecTBOBaHUSI U €JUHCTBEHHOCTH pelienus 3aaaun Komm. Hexoropsie
MHTETpUpyeMble ciaydan auddepeHInanIsHoro ypaBHEHUs 1-ro  mopsaka
(ypaBHEHUE C pa3leSIOIIMMUCS TIEPEMEHHBIMY, JTMHEHHOE ypaBHEHUE, YpaBHEHUE
bepnymnu, ypaBHeHue B nmoiaubiX auddepennuanax). [4, ra. 1, no. 1 — 2, rn. 4, m.
20.]

23. Omnpenenenus nuddepeHnanTbHOr0 ypaBHEHUS N-TO MOPSIKa U €Tro
pelieHusl. YpaBHEHHE pa3pelIeHHOE OTHOCUTEIBHO CTapiieid MpOU3BOIHOM.
3agaya Komm. YpaBHeHus, 10MyCKaOIue NOHMKEHUE opsiaka. [4, 1. 1, om. 4.]

24. Jluneitneie nuddepeHIraIbHbIC YpaBHEHHS N-ro mopsiaka. Pemenue
JUHEHHBIX OJHOPOIHBIX IU(PEepeHINaNbHBIX YpPaBHEHUM 2-TO TMOpsSIKa C
MOCTOSIHHBIMU KO3 duiinenTaMu. MeTosl Bapuallii MPOU3BOJIBHBIX MOCTOSHHBIX
pElIeHHs] HEOMHOPOJHBIX ypaBHEHUW 2-ro mopsanka. KpaeBeie 3amaum ais
JTUHEHHBIX TU(depeHINATBHBIX YpaBHEHHUH 2-T0 nopsaka. [4, rii. 2, mm. 7 - 10.]

25. Cuctemsbl THHEWHBIX MU epeHnanbHbIX YpaBHEHUN 1-ro mopska.
UccnenoBanne cuctemMbl JUHEHHBIX audepeHnnanbHbIX ypaBHEHUH 1-TO
MopsAJIKa ¢ MOCTOSSHHBIMU Kod(dunrentamu. [loHsSTHE YCTONYMBOCTH PEIICHHS
cuctemsl. [4, . 2, nm. 14 - 16.]

7. JanHble 111 yueTa ycneBaeMocTH cTy1eHToB B BAPC

Ta6muna 1.1 Tabauia MakCUMaJIBHBIX OAJIJIOB 1O BUJaM YU4€OHOM €S TEIbHOCTH.

1 2 3 4 5 6 7 8




ABTOMaTH Hpyrue
ITpomex
IIpaktuuec | CaMocTOsl | 3UPOBAHHO BU/IbI
Ceme | Jlekuu | JlabGopaTopHbl . yrouHas | Wtor
Kue TenbHast e yuebHon
CTp u € 3aHATHUS aTTecTaly 0
3aHATHS pabora TECTHpOBA | JEATEIBHO s
HUE CTH
1 10 0 10 10 0 30 40 100
2 10 0 10 10 0 30 40 100
3 10 0 10 10 0 30 40 100

IIporpamma oueHMBaHUs Y4eOHOM AesiTeJIbHOCTH CTyAeHTa 3a 1 cemecTp:
Jlexknuu
[TocermaemMocTh, OMPOC, AKTUBHOCTH U JIp. 332 oauH cemecTp — ot 0 1o 10 Gamios.
Kputepun oreHku:

° MeHee 25% — 0 6aos;

° oT 25% no 50% — 2 6aos;

° oT 51% no 75% — 4 6aos;

° oT 76% mo 100% — 10 GamoB.

JlaGopaTopHble 3aHATHA
He npenycMoTpeHsI.

IIpakTH4eckue 3aHATHS
KOHTponb BBIMOTHEHUSI TPAKTUYECKUX 3aJaHUI B T€YEHUE OJTHOTO CEMECTpa — OT
0 mo 10 GamnoB, mpoBepsieTCs MPABUIBLHOCTH BBITIOJHEHUST PaOOThl U TOYHOCTH
MTOJIYYEHHBIX 3HAUCHUH.
Kpurepuu onenku:

° Menee 25% — 0 6ayios;

° oT 25% 1o 50% — 5 Gaos;

° oT 51% 1mo 75% — 5 6amos;

o ot 76% no 100% — 10 6anos..
CamocrosiTeqibHas padora
OueHnBaeTcs KadyecTBO JOMAIIHUX paboT, MpoBepsAETCs
o opMIICHUH U MPAaBWIBHOCTH BbINoiHeHUs — oT 0 10 10 Gasmos.
Kpurepuu ouenku:

° Menee 25% — 0 0annoB;

° oT 25% 1o 50% — 4 6aos;

° oT 51% no 75% — 8 6aos;

o ot 76% no 100% — 10 6anos..

I'paMOTHOCTb B

ABTOMATHU3MPOBAHHOE TECTHPOBAHME
He npenycmotpeno.

JApyrue Buabl y4eOHOM AesITeJIbHOCTH



Bunpl y4eOHOU nesITENbHOCTH, HE BONICAIIME B MPEABIAYIINE KOJIOHKHU
Tabaunpl — oT 0 10 30 Gamios.
1. KontposbHbie paboThl
2. YCTHBIN KOHTPOJIb 3HAHUU
Kpurepun ouenku:
° MeHee 25% — 0 6aos;
° oT 25% no 50% — 10 G6amos;
° oT 51% mo 75% — 20 6amos;
o ot 76% 1o 100% — 30 Ganos.

IIpomexxkyTounas arrectanus (3x3amen) — ot 0 10 40 6anoB.

[IpoBoguTcs 1O WHHIIMATHBE JCKaHaTa, OOBIYHO B CEpPEJAMHE CEeMecTpa,
YUUTBHIBAETCS UTOTOBAs MOCEIIAEMOCTh HA MOMEHT TPOBEJCHUS, XO/1 BBITIOJTHCHHUS
M KOJIMYECTBO 3aBEPIICHHBIX JJA00OPATOPHBIX PabOT, aKTHBHOCTHh CAMOCTOS TCIBLHOM
paboTHI.

33-40 6aJ1710B — OTBET HA «OTIUYHON;

25-32 6a/1J10B — OTBET Ha «XOPOIIIO»;

16-24 6a1710B — OTBET Ha «YJIOBJIETBOPUTEIIHHOY;

0-15 6a//10B — HEYIOBJIETBOPUTEIbHBIN OTBET.

Takum oOpa3oM, MaKCHMaJlbHO BO3MOXKHas CyMMa OaJlJIOB 3a BCE BHJIBI
y4eOHOM  JIESITEIbHOCTH CTYyJEHTa 3a OJWUH CEMECTp IO JUCIUIUIMHE
«MartemaTuka» cocrasiisier 100 6ayuioB.

Taoauna 2.2 Tabauna nepecyera MOJy4eHHOH CTYAEHTOM CyMMbI 0AJ1JIOB 110
aucuuiinHe «MaTteMaTuKa» B OlleHKY (IK3aMeH):

6omnee 90 6anos COTJIIMYHO

ot 80 mo 89 Ganos «XOPOLLOY»

ot 64 o 79 6annos «YIOBJIETBOPUTEIBHO
MeHbIIIe 64 6aoB «HEYAOBJIETBOPUTEIBHO»

IIporpaMmMma oneHNBaHUS Y4eOHOM AeSITeJIbHOCTH CTYJ€HTA 3a 2 ceMecTp:
Jlekuuu
ITocenaeMocTb, ONPoOC, AKTUBHOCTH U JIp. 32 0JuH cemecTp — oT 0 mo 10 Oanos.
Kpurepun ouenku:

e menee 25% — 0 6amnos;

e ot 25% mo 50% — 2 6annos;

e ot 51% mo 75% — 4 6annos;



e o1 76% 10 100% — 10 Ganios.

JlabopaTopHbIe 3aHATHA
He npenycmotpens!.

IIpakTHyeckue 3aHATHS
KoHTposib BRIMOMHEHHS MPAKTUYECKUX 3aJaHUN B TEYEHHUE OJHOTO ceMecTpa — OT
0 no 10 GamoB, mpoBepsieTCs MPABUIBHOCTH BBIMOJHEHUS PabOThl U TOUYHOCTH
MOJIYYEHHBIX 3HAUYCHUMN.
Kpurepun onienku:

° MeHee 25% — 0 6aios;

° oT 25% no 50% — 5 6aos;

° ot 51% no 75% — 5 6aos;

o ot 76% o 100% — 10 Ganos.

CamocrosiTeqibHast padora
OrneHuBaeTcss KadyecTBO JIOMAlTHUX pabOT, TPOBEPSETCS TPaMOTHOCTH B
o(OpMIICHUH ¥ TTPABUILHOCTD BhIMOJHEHUS - 0T 0 10 10 6ayuios.

Kpurepun oreHku:

° Menee 25% — 0 6anoB;

° oT 25% 1o 50% — 4 6amios;

° oT 51% 1o 75% — 8 Gamios;

° ot 76% 1o 100% — 10 Gaymtos.

ABTOMATH3MPOBAHHOE TECTUPOBAHME
He nmpenycmotpeno.

JApyrue Buabl y4eOHOil 1esiTeJIbHOCTH
Bunbr yueOHOM AesTeNbHOCTH, HE BOLIEAIINE B MPEABIIYIINE KOJIOHKH TaOIUIIBI —
ot 0 1o 30 GamnoB.

1. KontponbHbie paboTHI.

2. YCTHBI KOHTPOJIb 3HAHUU.

Kpurepuu ouenku:
° MeHee 25% — 0 6ayioB;
° oT 25% 1o 50% — 10 6anios;
° oT 51% no 75% — 20 6aios;
o oT 76% mo 100% — 30 Gamos.

IIpome:xxkyTouHas arrectanus (3x3ameH) — ot 0 1o 40 6amoB.
[IpoBoaMTCS 1O UWHUIIMATUBE JIeKaHAaTa, OOBIYHO B CEPEIMHE CEMECTpa,
YYUTBHIBAETCSA UTOTOBASI MOCEIMAEMOCTh HA MOMEHT ITPOBEICHUS, X0/ BBIIIOJHEHUSA



¥ KOJIMYECTBO 3aBEPIICHHBIX JTA0OPATOPHBIX Pa0OT, AKTUBHOCTH CaMOCTOSITEIIbHOM
paboTHI.

33-40 6a/1710B — OTBET HA «OTIIHIHOY;

25-32 6aJ1JI0B — OTBET HA «XOPOILLIOY;

16-24 6a1510B — OTBET Ha «YJOBJIETBOPUTEIBLHO;

0-15 6an1710B — HEYOBIIETBOPUTENIbHBIN OTBET.
Takum oOpazom, MakKCUMaJabHO BO3MOKHasi CyMMa OaJlsIoB 3a BCE BUJIBI YUCOHOM
AESTENPHOCTH CTYACHTa 3a OAMH CEeMEeCTp Mo JucHumuinHe «MaTeMaTHukay
cocrasinsier 100 6amnos.

Taoauua 2.2 Tabauna nepecyera MOJy4eHHOH CTYAEHTOM CyMMbI 0AJ1JIOB 110
aucuMIUIUHe «MaTteMaTHKa» B OLIEHKY (IK3aMeH):

6oxee 90 6amnoB «OTIIAYIHOY

ot 80 10 89 GamioB «XOpOUIO»

ot 64 1o 79 6annoB «YJIOBJICTBOPUTEIILHO
MeHbIIe 64 0ajI0B «HEYJIOBJIETBOPUTEILHO»

IIporpamMmMma oneHMBaHUs Y4eOHOM AesiTeJIbHOCTH CTyJeHTa 3a 3 cemecTp:
Jlexknuu
[TocemnaeMocTb, OIIpoc, aKTUBHOCTH | JIp. 32 0JuH cemecTp — oT 0 1o 10 Ganos.
Kpurepunu onienku:

e wMcHee 25% — 0 6amnos;

e 0T 25% 1o 50% — 2 6annos;

e 01 51% no 75% — 4 6annos;

e 0T 76% mo 100% — 10 Gayu1oB.

JlaGopaTopHble 3aHATHUA
He npenycmotpensl.

IIpakTuyeckue 3aHATHS
KoHTposb BRIMOJHEHUS NPAKTUYECKUX 3aJaHUN B TE€YEHHUE OJHOTO CEMECTpa — OT
0 mo 10 GamnoB, mpoBepsieTCs MPABUIBHOCTH BBITIONHEHUSI PabOThl U TOYHOCTH
MOJYYEHHBIX 3HAYCHUN.
Kpurepuu ouenku:

e wMmeHee 25% — 0 6amos;

e ot 25% no 50% — 5 6amnos;

e o1 51% no 75% — 5 6annos;

e 0T 76% no 100% — 10 6amios.

CamocrosiTesibHas padora
OueHuBaeTCAd KavyecTBO JOMAIHMX paboT, MpoBEpseTcs TIPaMOTHOCTH B
ohOpMJICHUH U TIPABUIILHOCTD BhITIOTHEHUS — OT 0 10 10 Ganos.



Kpurepun ouenkn:
° Menee 25% — 0 6an10B;
° oT 25% o 50% — 4 Gamios;
° oT 51% mo 75% — 8 Gamos;
° oT 76% mo 100% — 10 GamoB.

ABTOMATH3MPOBAHHOE TECTUPOBAHME
He npenycmotpeno.
Jlpyrue BuabI y4eOHO# AeATeIbHOCTH
Bunpl yueOHOM neaTebHOCTH, HE BOLIEIINE B IPEABIIYIIINE KOJOHKU TaOIUIIBI —
ot 0 1o 30 6amnos.
1. KontposnbHbie paboTh
2. YCTHBIN KOHTPOJIb 3HAHUI

Kpurepun onienku:

° Menee 25% — 0 0anoB;

° oT 25% no 50% — 10 6amos;

° oT 51% no 75% — 20 6amos;

° ot 76% 1o 100% — 30 GayutoB.
IIpome:xkyTounas arrectanus (3x3amen) — ot 0 10 40 6aoB.
[IpoBoguTcs 1O WHHUIIMATHBE JeKaHaTa, OOBIYHO B CEpeMHE CEeMEecTpa,
YUUTHIBAETCS UTOTOBAsl MOCEIIAeMOCTh HA MOMEHT TPOBEJIEHUS, X0 BBITTOJIHEHHUS
Y KOJIMYECTBO 3aBEPIICHHBIX JTA00OPATOPHBIX PabOT, aKTUBHOCTH CAMOCTOSI TEILHOM
paboTHI.

33-40 6aJ1710B — OTBET HA «OTIUYHON;

25-32 6a/1J10B — OTBET Ha «XOPOIIIOY;

16-24 6a/1710B — OTBET Ha «YJIOBJICTBOPUTEIBHOY;

0-15 6a//10B — HEYIOBIIETBOPUTEIIbHBIN OTBET.
Taxkum oOpazom, MaKCUMaJbHO BO3MOXKHAs CyMMa OaJlsIOB 3a BCE BUJIBI YUCOHOM
NEATEeNIbHOCTU CTyJIeHTa 3a 3 ceMecTp N0 JucuuiuinHe «MaTteMaTukay
cocrasinset 100 6amos.

Tadaupna 2.2 Tabdiauma nepecyera IMOJYYEeHHOH CTYAEHTOM CYMMBbI
0aJ1J10B 1O JUcCUUIINHe «MaTeMaTuka» B OlleHKY (IK3aMeH):

90-100 Ganmnos OTanuHo
75-89 6amnoB Xopo1io
51-74 6annoB Y 10BAETBOPUTENBHO

0-50 6anna HeynosnerBopurensHo




8. Yuebno-meroanteckoe u undopmannonnoe obecrneverne AnCHINIHIbI.
a) IMTeparypa:

I, Tep-Kpukopos, Asexcanap MapreiHosnu.  Kype  MareMaTuueckoro
aHaiu3a [DuekTpoHHbIl pecype] : yuebnoe mocobue / A. M. Tep-Kpukopos, M. U.
[labynun. — 2. - Mockea : M3aaressetBo GU3MKo-MaTeMaTHIeCKO aureparypsl, 2001, -
669 c. - b ObC HUudpa m.

2. I'yibko 10.A. Marematnuecknit ananus [Dnexrponnstii pecype] : yueGroe

/

nocodue / - Boarorpan : Boarorpaacknit nnerutyr 6usneca, Bysosckoe ofpazosanue,

2008. - 151 c. -ISBN 978-5-9061-7230-3 : b. u. Kunra Haxoautes B GazoBoii Bepcui

OBC IPRbooks.
0) nporpammuoe obecnevenne u Murepuer-pecypcenl %

Jluyensuonnoe npoepammmoe obecneyenue:

I. onepauponnas cucrema Windows 7, win Gosiee 110311851 Bepeust

2. Microsoft Office Word, Microsoft Office Excel, Microsoft Office PowerPoint.
Hrmepnem-pecypcot:

1. www.sgu.ru

2. ®uxreHrosbl, ['puropnit Muxaitnosny. OCHOBBI MaTEeMaTHYECKOr0 aHAIN3A
[Dnexrponnpii pecype] / I'. M. ®uxtenronsit. - Cankr-IlerepGypr: Jlaus. - ISBN 978-5-
8114-0010-8.

YU.1: yueOrux / I'. M. duxrenronsu. -11-e usa., crep.- Caukr-IletepGypr : Jlans,
2019. - 444 c.- ISBN 978-5-8114-0190-1 : B. 1n. Kuura u3 komieximu Jlanb-
Maremaruka.

3. ®uxrenronsll, ['puropuii Muxaitnosuu. OCHOBBI MATEMAaTHUYCCKOIO0 aHAIN3a
[Dnexrponnsiii pecype] /I'. M. ®@uxrenrosnsit. - Cankr-IlerepGypr: Jatb.

Y4.2: yuebnuk. - Mocksa: Jlaup, 2019. - (Creunansuas jguteparypa) (YaeGHukn
et By30B). - ISBN 978-5-8114-0010-8 : B. u. 95C JIAHb



9. MaTepI/IaJILHO-TeXHH‘leCKOQ o0ecreueHue AUCHUIIIINHBI

JIns mpoBeneHus 3aHATHM IO AucLUIUIMHE «MareMmartnka», NpenyCMOTPEHHOU
yueOHbIM 1u1aHoM OOIl, umeercss HeoOXoaumas MaTepuaibHO-TEXHUYECKass 0as3a,
COOTBETCTBYIOLIAsl JCWCTBYIOIIMM CAHUTApPHBIM M NPOTHUBOMNOXKAPHBIM NpaBWIAM U
HOpMaM:

— JIGKIIMOHHAsL ~ayJUTOPHs, OCHAUIeHHAas MYJbTUMEIUINHBIMUA MPOEKTOpPaMH,
MapKepHBIMHU JOCKAMH JUI JEMOHCTPALMK y4eOHOI0 MaTepHana;

— CHEIMAIM3UPOBAHHbIE  KJIACChl,  NpeJHa3HAYeHHblE Ui  MPOBEACHUS
MIPAKTUYECKUX 3aHATHH;

— OuOnMoTEeYHbI  (QOHJ,  YKOMIUIEKTOBAaHHBIM  TMEYAaTHBIMU  W3JaHUAMH,
MIEPEUNCICHHBIMU B pa3jiese 8§ B HE0OX0AMMOM KOJIMYECTBE; AIEKTPOHHAs OMOIMOTEKA;

— CHelMabHO O0OpYy/JOBaHHBIE TMOMEIICHHUSI JJIsi CaMOCTOSITENbHOM paboThI
00y4aroluxcsi ¢ KOMIIbIOTEPHBIM 000PYAOBAHUEM U IOCTYIIOM K ceTd HTepHeT.

[Iporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o
HanpaBieHuto noarotoBku  09.03.03  «IlpuknagnHas uHdopmarukay, npopUIIO
noarotoBkn  «llpuknaaHas wuHPOpMaTHKa B DSKOHOMHUKE»; aKTyalM3HMpOBaHa Ha
3acemanny kKadeappl Teopur (QYHKIIMH U CTOXaCTHYECKOTO aHanuza oT 28 ampens 2023
rojia, mpotokoi Ne 14,

Astop: npodeccop kadhenpsl TOUCA, a.¢.-m. Hayk I1.A. Tepexumn.



	Раздел 1. Теория последовательностей и числовых рядов.
	4. Вычисление пределов функций.
	5.  Исследование функций на непрерывность.
	4. Определение предела функции в точке. Свойства предела. Односторонние пределы. [3, т. 1, гл. 4, пп. 4.1 – 4.3.]
	5.  Определение непрерывности в точке. Непрерывность суммы, разности, произведения и частного непрерывных функций. Непрерывность сложной функции. Непрерывность слева и справа. Классификация точек разрыва. Бесконечно-малые и бесконечно-большие функции...

