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1. Ilesin ocBOEHHUS TUCIHUILIMHBI
[lenssMu  OCBOCHHS JUCHMIUIMHBI «MarteMaTtukay SIBISIOTCS H3yUYeHHE

OCHOBHBIX TIOHSATHUH MaTeMaTH4YEeCKOTO aHaIM3a W MPHOOPETEHHE KOHKPETHBIX
MPAKTUYECKUX  HABBIKOB WX  TPUMEHEHUS, HEOOXOAMMBIX B  Oymymien
poQeCCUOHANTBHOM S TEILHOCTH.

2. Mecro aucuuniannbl B cTpykrype OOII

Hucuumnaa «Matematuka» (b1.0.04) BxoauT B o00s3aTenbHYIO 4YacTh
broka 1 «ductummunsl (Momynu)» yueObHoro minaHa OOIl mo HampaBieHHIO
noarotoBku 09.03.03— Ipuknagnas nuapopmaTHKa.

JlJig ycrnemrHoro ycBOeHHs Kypca HEOOXOJIMMO MpeABApUTEIILHOE H3yUYeHHUE

MoxayJei — Beenenue B ydeOHBIN mpoiiecc. Marepuan Kypca jajiee MCIOIb3yeTcs
Py HM3y4YeHUU KypcoB: MHbopmarthka M mporpaMMupoBaHue; MareMmaTudecKkue
OCHOBBI KOMITBIOTEPHOM rpaduku; MeToapl KOMITBIOTEPHOTO MOJICTUPOBAHHMS.

3. Pe3yabTaThl 00y4eHHUS MO JUCHUIINHE

Koa n nHaumenoBanue Koa n HaumeHnoBanmue Pe3yabTaThl 00y4yeHust
KOMIIETEHUMHU HHAUKATOPA (MHAMKATOPOB)
AOCTHKEHHUS] KOMIETEeHIINU

VYK-1. CmocoGen | 1.1 _B.YK-1. AHnanuzupyer | 3HATB:
OCYIIECTBIIST MOUCK, | 3aJady, BbAeNss ce 0a3oBble | -  TOCTAaHOBKY  OCHOBHBIX  3ajad
KPUTHUYECKUH aHanw3 u | cocraBistoniie. OCyIIeCTBIsIET | MAaTEeMaTHYECKOTO  aHaju3a,  TEeOpUH
CHHTE3 nH(pOpMaITIH, | JEKOMITO3HIINIO 3aa9H. TIPEICIIOB, mud depeHInanbHOTo u
IMPUMCHATH CUCTEMHBIN HUHTCTPaJIbHOT'O HCUYMCIICHHUI JUJIsL
NOAXON  AJsl  pelleHHs (GyHKIUN OJTHOM U MHOTHX TIEPEMCHHBIX.
MOCTaBJICHHBIX 33724 YmeTh:

- aHAIM3UPOBATH 3aJadd, BBHIACISI €€
0a30BbIE COCTABJISIOIINE;

- OCYILECTBIIATH JEKOMIO3UIUIO 3a1a4H.
Baagern:

- HAaBBIKAMU aHaJIM3a U ACKOMIIO3UIIUHN
3aJa4 C TOMOIIBIO MAaTeEMaTHYECKUX

METOJIOB.
2.1 B.YK-I. Haxonur u | 3HaTh:
KPUTHYECKU AHAJM3HUPYET | - OCHOBHBIE MCTOYHHKUA WHQPOPMAIUH,

nHpOpMAINIO, HEOOXOOUMYIO | HEOOXOAMMON I pemieHus 3aaad B
JUIA  peIIeHHs TIOCTABIIEHHOW | 00JacTM  MaTeMaTH4ecKoro  aHaliu3a,
3a/1auu. TEOpuMu NpenenoB, nupdHepeHIINaATBHOTO
U HMHTETPAIILHOTO  UCYUCIICHUH  JUIs
(GYHKITUH OTHOM ¥ MHOTHX TTEPEeMEHHBIX.
Ymern:

- TOTOBHUTH 0030PBI HAYYHOU JIUTEPATYPHI
U DJCKTPOHHBIX  WH(OPMAIMOHHO-

00pa3oBaTeIbHbBIX pecypcos,
HEOOXOUMBIX IS pelieHus
[IOCTaBJICHHOM 3a1a4H.

Baaners:

- HaBBIKAMH KPUTHYECKOTO aHajM3a
uHpOpMAIH, HE00XO0IUMOM TUTSE

perIcHHs 3aaaq B obyactu




MaTeMaTH4YeCKOTO  aHaliM3a,  TEOpUH
npenenoB,  AuQQepeHInaITbHoro |
MUHTETPAITBEHOTO WCUYHCIICHUI TSt

GbYHKIMIA OTHOH M MHOTHX MEPEMEHHBIX.

3.1  B.YK-1. PaccmarpuBaer
pa3iIMyYHbIC BAPUAHTHI PELICHHUS
3aJ1a4H, OLICHUBAs ux
JIOCTOMHCTBA ¥ HEJOCTATKH.

3Harh:

- OCHOBHBIE AHAJIUTUYECKHE METOIBI
pereHus 3a1a4 MAaTeMaTHYECKOTO
aHanmsa, TEOpUHU MIPE/ICIIOB,

TG GEepeHIIHAIBHOTO U MHTErPaIbHOIO
UCYMCICHUN i  (QYHKIUH OJHOH W
MHOTHUX TIEpEMEHHBIX.

Ymern:

- pemaTth 3aIadd, COIPOBOXKIAFOIIHECS
npeeTbHBIMU HepexoIaMH,
maddepeHipoBaTh W WHTETPHUPOBATH
CIIO’KHBIE GbyHKINH, NPUMEHSTh
muddepeHIanTbHOe W MHTETPalbHOE

WCYWCIICHNE K WCCIIEOBAHUIO (DYHKITHH,
pematy muddepeHiuanpHbe ypaBHEHUS
MPOCTEHIINX THUIOB, HCCIEAOBaTh Ha

YCTONYNBOCTB pelnieHue CHCTEMBI
nddepeHIanbHBIX ypaBHEHUI
IIPOCTEHIIETO THUIIA.

Baapners:

- HaBbIKAMH BbIOOpa ONTHMAJIBHOI'O
peuieHus Ui IOCTaBJIEHHBIX 33434 B
o0NacTh  MaTeMaTHYecKoro  aHaiu3a,

TEOpHH TIpenenoB, muddepeHITnanbHOrO
U UHTETPAIBHOTO  WCYUCICHUH s
(GhYHKIMN OJTHOWM U MHOTHX TIEPEMECHHBIX.

41  B.YK-1.
JIOTUYHO, apTyMEHTHPOBAHHO
dhopmupyet CcOOCTBEHHBIE
CY>KIEHUS U oleHku. OTinnyaer
(hakTeI oT MHEHHUIH,
HWHTEpIIpETalnii, OLIEHOK U T. .
B pacCyXICHHSX  APYTUX
YYaCTHHUKOB JIESATEIEHOCTH.

I'pamotHoO,

3HaTh:

- OCHOBHbIE (DaKTbl MaTE€MaTH4ECKOTO
aHaIn3a, TEOpUH MpeIeTIoB,
IuddepeHInanbHOr0 U MHTETPAIbHOTO
WUCYMCICHUN i (QYHKIUH OJHOH W
MHOTHX NIEPEMEHHBIX.

Ymern:

- IPaMOTHO, JIOTHYHO,
apryMEHTHPOBAHHO (hopmMupoBaTh
COOCTBEHHBIE CYXICHHsSI M OICHKH B
00J1acTH PUMEHEHHSI TEOPHH KOoJIeOaHui
K  MOJCIUPOBAHUIO  IIPOLIECCOB B
0MOMEXaHNYECKUX CHUCTEMAX;

- ommuarth (akThl OT  MHCHUMH,
UHTEpHIpeTanui, OINEHOK U T.O. B
pacCy)XIeHusX  JpYrux  y4aCTHUKOB
JIeSITEILHOCTH.

Baaners:

- HaBBIKAMHU thopmupoBaHus
COOCTBEHHBIX CYXICHUH U OICHOK B
00JacTH  MaTeMaTUYEeCKOIO  aHaJIM3a,




TeopuHu mpenenoB, nupdHepeHIInaIbHOTO
U UHTErPAJbHOIO  HCYUCICHUH AN
(GbyHKINH OTHOW M MHOTHX TIEPEMEHHBIX
- HaBBIKAMM TPaMOTHOTO, JOTMYHOTO U
apryMEHTHPOBAaHHOTO H3JI0XKEHHUS CBOEH
MO3MLHUM II0 BOIIPOCAM MaTeMaTHYeCKOro
aHanu3a, TEOpUU IpezesoB,
IuQdepeHInanTbHOr0 1 MHTETPAIbHOTO
UCUUCIICHUH Uil  QYHKOUA OJHOH U
MHOTHX MTEPEMEHHBIX.

5.1  B.YK-1. Omnpegenser wu

OLIEHUBAET
MOCJIEICTBUS
pelIeHuit 3a1auu.

MMPAKTUYICCKUC
BO3MOKHBIX

3HATH:
- OCHOBHBIC BOIPOCHI MaTEMaTHYECKOTO
aHaJIu3a, TEOpUHU NpeiemoB,

TG GEepeHIIMaAIBHOTO ¥ HHTErPaIbHOIO
UCYMCIICHUN JIs  (QYHKIUH OJHOH W
MHOTHX M[EPEMEHHBIX M METOIbl UX
HACCJICIOBAHHA.

YMeTh:

- NyOJMYHO TPEACTABIATh PE3YJIBTATHI
pelieHrsa KOHKPETHOH 3a/1auu.

Baanersn:

- HaBBIKAMU OMPECICHUS U OLEHUBAHUSA
MPAKTUYECKUX TMOCICACTBUN BO3MOKHBIX
peleHuit 3aza4 MaTeMaTUYECKOIrO
aHaIn3a, Teopuu MpeJIENOB,
TG GEepeHITUAIEHOTO ¥ MHTETPaIbHOTO
WUCYMCICHUN i  (QYHKIUH OJHOH W
MHOTHX TEPEMEHHBIX M METOIBl UX
HCCJICIOBAaHUS.




OIIK-1.
MIPUMCHATH
€CTCCTBCHHOHAYYHBIC

CriocobeH

u

00IIIenHKECHEPHBIE 3HAHUS,
METOJBI MaTEMaTUYeCKOro

aHam3a
MOJICTTUPOBAHMUSI,
TEOPETUIECKOTO
AKCIEPUMEHTAITLHOTO
UCCIIeIOBAHUSI
npodeccruoHaIbHOM
JICSITEIIBHOCTH.

u

u

1.1_B.OIIK-1. Hcnons3yer
OCHOBBI MAaTE€MAaTUKH, (HU3HKH,
BBIUYUCIUTEIBHON TEXHUKH H
MIPpOrpaMMHUPOBaHHUSL.

3HaTh:

- OmpeneNeHus
MaTeMaTHIeCKOTO
(hopMyITHPOBKH u JIOKa3aTeIhCTBA
TeopeM TEOpHHU npeaesos,
maddepeHIanbHOT0 M WHTETPaIbHOTO
WUCYNCIICHUN IS (QYHKIMH OTHOW ™|
MHOTHX [IEPEMEHHBIX.

Ymern:

- pemiaTh 3aJadd, COMPOBOKIAIOIIHECS
npeaeIbHbBIMA nepexoiamH,
muddepeHupoBaTh W HHTETPUPOBATH
CIIOKHEIE (dhyHKIHH, MIPUMEHSTh
muddepeHIanTbHOe W MHTETPalbHOE
WCUUCIICHUE K WCCIIEeJOBaHUIO (PYHKIINH,
pemats nuddepeHnrnanbHble YpaBHEHUS
MPOCTEWINTNX THUIIOB, WCCIENOBaTh Ha
YCTOWYHBOCTD peuieHue CHCTEMBI
muddepeHIranbHbIX ypaBHEHUI
MPOCTEHNIIETO TUIIA.

Baagers:

- METOAaMHU peueHus 3a71a4
npo(eCCHOHANBHON  NIEATENIbHOCTH ¢
MIOMOIIBIO  amnmapaTa MaTeMaTHYeCKOTro
aHamm3a;

- MaTeMaTHYECKIMH raKeTamMu
MPUKIAAHBIX MPOTpaMM IS pa3paboTKu
U pealu3alii alTOpPUTMOB PEUICHUS
33724 MpOoeCCHOHAIBHOM eI TEILHOCTH.

HOHATHH
aHaiu3a,

OCHOBHBIX

2.1 B.OIIK-1. Haxoaut
perieHus CTaHAapTHBIX
mpo(ecCHOHANBHBIX 3aa4 ¢
MIpUMEHEHNEM
€CTECTBEHHOHAYYHBIX u
OOIICUHKCHEPHBIX 3HaHUH,
METOJIOB MaTeMaTHYeCKOr0
aHaM3a ¥ MOAETHPOBAHMS.

3HaThb:

- OmpeJeNeHus
MaTEMaTHYECKOTO
(hOpMYITHPOBKH u JI0Ka3aTeabLCTBa
TeOpeM TEOpUH MIPEIEIIOB,
TG GEepeHIUATIEHOTO ¥ MHTETPaIbHOTO
WUCYNCIICHUN IS (QYHKIMH OTHOW ™|
MHOTHX TIEPEMEHHBIX.

YMmerhb:

- IPUMEHSITh U MOJIU(PUITUPOBATH METOIBI
TG GEepeHIIMaIBHOTO ¥ MHTErPaIbHOIO
WCYHCIICHUS W BEKTOPHOTO aHaIM3a IS
MOCTPOEHUS MATEeMAaTUYECKHX MOJIeNei

NOHATHUH
aHaJn3a,

OCHOBHBIX

pH penreHnn CTaH/IapTHBIX
npodecCHOHATBHBIX 33/1a4.

Baagers:

- HaBBIKAMH NPUMEHEHUS  METO/OB

maddepeHInanbHOT0 M WHTETPaIbHOTO
WCUHUCIICHUS W BEKTOPHOTO aHaIW3a IS
MOCTPOCHHUSI MaTeMaTU4ecKuX Mojenel
pu peleHnu CTaHIapTHBIX
po¢heCCHOHAIBHBIX 33/1a4.




3.1 B.OIIK-1. Cnocoben | 3narth:

MPOBOJUTh TEOPETHYECKOE U | - ONpENeNieHHss OCHOBHBIX — TMOHSATHH
9KCTIIEPUMEHTATILHOEC MaTeMaTHYECKOTO aHanmsa,
HCCIIeI0OBaHUE 00BEKTOB | (popMyIHpOBKH U JI0Ka3aTellbCTBa
npogecCHOHATEHON TeopeM TEOpHHU npeaesos,
TESTETHHOCTH. maddepeHIanbHOT0 M WHTETPaIbHOTO

MHOTHUX NEPEMCHHBIX.

WUCYNCIICHUN IS (QYHKIMH OTHOW ™|

YMmerh:

- TPUMEHATH CHUCTEMHBIM MOJIXO0A U
MAaTCMATHUYCCKHUC MECTOIbI B
HCCIIEN0BAHUHI 00BEKTOB
poheCCHOHANBHON e TENTFHOCTH.
Baagern:

- HaBbIKAMH HpI/IMCHCHI/Iﬂ
MaTeEMaTHYECKUX METOI0B IS
HCCJIENOBAHMS 00BEKTOB

po(heCCUOHAIBHOM JISTSIILHOCTH.

4. CTpyKTYpa " cojep:KaHue I1CIUTLIHHBI

OO6m1ast TPy 1I0€MKOCTh JUCIHUIUIMHBI COCTaBIAET 19 3aueTHhIX equHull, 684 yaca

Buapl yueoHo# padoThl, BKIIOYAS ®opmeI
CAMOCTOSITEJILHYIO pado0Ty CTYeHTOB U TeKyImero
3 TPYAOEMKOCTH (B Yacax) KOHTPOISI
=
54 CIIeBaeMOCTH
il IpakTHyeckue y
No Paszpnen 2 5] (mo HeenasIM
= 1> 3aHATHA
n/n AMCUMILTAHBI 5 = = ceMecTpa)
@) S i O6ma | W3 Hux %) a g ®opmbl
%) CKIMH = o
= a1 npakTHy Z| © Z | MPOMEKYTOUHOH
Tpynoe | - eckas = | arrecraunuu (mo
MKOCT | moaroTos cemecTpam)
b Ka
1 Bgenenue 1 1 2 - - 2 -
YucoBbie Ompoc, IpoBepka
MOCIIeI0BATENLH BBITIOJTHEHHUS
2 1 2,3 3 - - 4 -
octu. Teopus JIOMaIITHETO
MIPEJIEIIOB 3aaHus
Ompoc, npoBepka
BBITTOJTHEHUS
3 | YucnoBsle psizibl 1 3.4 3 - - 5 -
JIOMaITHETOo
3a7aHus
4 | penen 1 4,5 2 - - 4 - KoHntposnbHas
($hyHKIIMH B pabota
TOUKE.
HenpepbiBHOCTD
U pa3pbIBBI
GhVHKITNY B




TOYKEC

Ompoc, mpoBepka

HenpepsiBHOCT
BBITIOJTHEHUS
dbyHKIIMK Ha 6 2 2 5 -
JIOMAITHETO
MHOXECTBE
3aJIaHus
5
IIpounsBoanas u
muddepeHupye 6,7,8, 4 4 4 KonTposbHas
MOCTb (hYHKIIMH 9,10 pabota
6 | B TOUKE
Ompoc, mpoBepka
Auddepenuunpye
BBITIOJTHEHUS
MOCTh (PYHKIIMH 4 4 4 -
JOMAIITHETO
Ha MHOXECTBE
3aJaHus
7
Ompoc, mpoBepka
DKCTpEeMyMBbI BBITIOJTHEHUS
PeNyM 11 4 4 51 -
GyHKIMA JIOMAIITHETO
8 3a1aHus
UccnenoBanue
GbyHKIUHA Omnpoc, nposepka
METOAaMHU 12,13, ) ) 5 BBITIOJTHEHUS
muddepeHmans 14 JIOMAIITHETO
HOTO 3aIaHusI
9 | ucuncneHus
[lepBooOpa3zHas Omnpoc, npoeepka
u BBITOTHEHUS
10 15 4 4 5 -
HEOTIpe/IeJICHHBI JIOMAITHETO
W MHTEerpan 3aaHus
Ompoc, npoBepka
OmnpeneneHHbII BBITIOJTHEHUS
1| 1617 | 2 2 4| -
WHTETpa JIOMAIITHETO
3aIaHus
CaoiicTBa Ompoc, IpoBepka
WHTETPAJIOB U BBITIOJTHCHUS
12 P 17,18 | 4 4 51 -
HHTETPUPYEMbIX JIOMAIITHETO
byHKIHN 3aIaHUI
[pomexyTouna JK3ameH,
sl aTTecTaums 2 KOHTP. padoThI
Bcero 3a 1 cemectp —
P 36 36 52 | 54

180 yacoB




IIpoctpancTBo
Rm. MHoxectBa

Ompoc, mpoBepka
BBIMOJTHEHUS

13 1 4 4 27
B IIPOCTPAHCTBE JOMAITHETO
Rm 3aJaHus
HenpepriBHOCTB
1 npener KonTponbsHast
14 | bysximam 23,4 4 12 27 P
pabora
MHOTHX
MEPEMEHHBIX
YacTtHble
IIPOU3BOJHBIC U Omnpoc, npoBepka
L5 muddepenuupye 5.6.7 6 12 27 BBITTOJIHEHHS
MOCTh (PYHKIIUH JIOMAIITHETO
MHOTHX 3a7aHus
MEPEMEHHBIX
Ompoc, mpoBepka
16 (Dovayna 8.9 6 12 7 BBINOJIHEHUS
Tetinopa JIOMAILHETO
3a7aHus
10,11, Ompoc, mpoBepka
17 Kpatubie 12, 6 12 4 BBITIOJIHEHHUSI
HWHTErpaibl 13,14, JIOMAIITHETO
15 3aJaHus
CaoiicTBa
KPaTHBIX KontponbsHas
18 | unrerpanos n 1617 | 6 12 22 P
pabota
HWHTETPUPYEMBIX
byHKIIAN
IIpome:xyTouna JK3aMeH,
A aTTeCTauus 2 KOHTp. padboThI
Bcero 3a 2 cemecTp — 15
2 4 2
324 yaca 3 6 4 7
OOBIKHOBEHHEIE Ompoc, npoBepka
19 muddepenmans 1,2,3, 12 16 15 BBITIOJTHEHUS
HbIE ypaBHEHUS 4,5,6 JIOMaITHEro
1-ro mopsiaka 3a7aHus
OOBIKHOBEHHEIE 7,8,9,
20 muddepenmans 10, 16 12 15 KonTponbhas
HEIE YpaBHEHUS 11,12, pabora
N-TO NOpsAKA 13, 14




OnHopoaHbIE Ompoc, mpoBepka

)1 JIMHENHBIE 3 15,16, 6 6 ] ) 15 BBITIOJTHCHHUS
muddepenmans 17 JIOMAIITHETO
HBIE ypaBHEHHSA 3aaHs
Heonnoposmsie KontponbHast

) JIMHEIHbIE 3 18 ) 2 i 7 pabora
muddepeHImain

HBIC YPaBHCHUSA

IIpome:xxyTouHa JK3amMeH,

A1 aTTeCTANMSA 2 KOHTP. padoThI

Bcero 3a 3 cemectp —

180 4acoB 36 36 0 2 |52 ] 54

OO0uiasi TPy10eMKOCTh
JUCIUTIIHHBI

684 yaca

Coz[epmamle AUCHUIIJINHbBbI

BBenenue.
Ilenn w 3amauyd MaTreMaTUYeCKOro aHaim3a. MuHoxecTtBa. Omnepanuu Haja

MHOKECTBaMU. YTOpsiA0UeHHbIe Napbl. [lekapTroBo npowusBeneHue. OnpeneneHue
(GyHKIMH. AKCHOMBI MHOKECTBA JACHCTBUTENBbHBIX YHUCEN. BepXHssl W HUKHAS
IpaHUIAa MHOXKECTBA. BepxHfAs W HWXKHSAA TpaHb MHOXecTBa. OrpaHu4eHHOE
MHOkeCTBO. OKpecTHOCTh TOUKH. [IOHSATHE NpeIeTbHON U N30JMPOBAHHONW TOYKH.
Knaccudukanys MHOKECTB Ha YMCIOBOM MPSIMOM.

Paznen 1. Teopusi mocjie0BaTeIbHOCTEN M YMCJIOBBIX PS/IOB.
Tema 1.1. YncaoBble mocjie0BaTeJbHOCTH. Teopusi mpeaesios.

OnpeneneHue  4YUCIOBOM  IOCIENOBAaTeNbHOCTH. OrpaHWYeHHass  YHUCIIOBas
IIOCJIEIOBATENBHOCTh. MOHOTOHHASL YMCIIOBAs MOCIEA0BATENBHOCTE. Cxoasmascs
YKCIJIOBAs MOCJIEI0BATENBHOCTh. CXOIMMOCTh YHCIOBOM MOCIIEI0BATEIbHOCTH KAK
CIEACTBUE  OIPAHMYEHHOCTM M  MOHOTOHHOCTH.  bEeckOHeYHO  Maible
nocneaoBaTeIbHOCTH. Onepannun ¢ 6€CKOHEYHO MaJIbIMH MOCIEA0BATEIHHOCTIMHU.
ITongnocnenoBarenbHOCTH. YacTuuHble mpenensl. BepxHue, HWKHHUE NPEACIBL.
Teopema bonbuano-BenepmTpacca. @yHIaMmeHTalbHasi MOCIEA0BATEIbHOCTb.
Kpurepnii Ko cxoauMocTy nociae10BaTeaIbHOCTH.

Tema 1.2. YncJioBbie psaabl

Onpenenenne yucinosoro pspa. Kpurepuit Komm  cxogumoctu — psaa.
HeoOxomumoe ycnoBue cxonumoctu psanoB. Omnepanuu Haa pagamu. I[lpusHaku
CXOAMMOCTH YMCIIOBBIX PsIOB. AOCOJIOTHO CXOASIIMECS psAbl. YCIOBHO
cxomsauecs psabl. CoueTareapHOE U IEPECTAHOBOYHOE CBOMCTBO PSIJIOB.



Paznen 2. Ilpeaes u HenpepbIBHOCTH QyHKINH

Tema 2.1. Ilpeaen ¢pynkuuu B Touke. HenmpepbIBHOCTL U pa3pbiBbl GyHKIMH
B TOUKe.

Onpenenenue npenena GyHkuuu B Touke. CoicTBa mpeaena. OaHOCTOPOHHUE
npeaensl. OnpeaeneHre HENPEPbIBHOCTH B TOuKe. HempepblBHOCTH CYMMBI,
Pa3HOCTH, NMPOU3BEIAECHUS W YACTHOIO HENpPepbIBHBIX (yHKIUN. HempepblBHOCTH
cnoxHoil (ynkuuu. HempepblBHOCTh ciieBa U crnpaBa. Kiaccudukanus Touek
paspeiBa. beckoHeuHo-manble M OeckoHEUHO-OobIMe (yHKIMH. CpaBHEHUE
OeckoHeUHO ManblXx (QyHKIUHA. Teopema CylIeCTBOBAaHUS W HEMPEPHIBHOCTH
oOpaTHOM QyHKIUH.

Tema 2.2. HenpepbIBHOCTH (DYHKIIMU HA MHOKECTBeE.

Teopembl Beliepmirpacca O HENPEPHIBHOW HA OrPAHUYEHHOM 3aMKHYTOM
MHOXecTBe (QyHkuuu. Teopema Komm 0 NOpoMEXyTOYHOM  3HAYEHUHU.
PaBHomepHas HenpepbIiBHOCTB. Teopema Kanropa.

Paszpnen 3. ludgdepeHuuaibHoe ucUMcIeHHe (PYHKIUI OTHOM ITepeMeHHOo
Tema 3.1. IIpousBognas u nuddepeHuupyemMocTb PyHKUMU B TOUKE.
Omnpenenenue NOpou3BOJHOM. MeEXaHMYECKMH UM TE€OMETPUUYECKUM  CMBICI
npousBoaHoM.  Ompenenenue  QyHkuuu, auddepeHnrpyeMoil B TOUKE.
[IpousBogHasi CyMMBbI, pPa3HOCTH, Mpous3BeleHUs, yactHoro. Kpurepuit
mubdepenumpyemoctd  QyHkmu B Touke.  Heobxommmoe  ycioBue
muddepennmpyemMoctd QyHKIMU B Touke. Teopema o auddepeHIupyeMocTi
cnoxHou Gpynkiuu. Teopema o muddepenmnupyemoctat 00paTHON QYHKITHH.

Tema 3.2. lupdepeHuupyeMocTb GyHKIUH HA MHOKECTBE.

Omnpenenenuss npou3BoJHON U audepeHuInpyeMocTd (GyHKIUA Ha MHOKECTBE.
IIpon3BoaHbIE BBICIIMX MOPSAAKOB. Teopema O JIMHEMHOCTH NMPOU3BOAHOM N — IO
nopsiaka. Teopema 0 MpOU3BOAHON n — TO Mopsaka OT mpousBeneHus (popmyna
Jleritonuna). Teopembl auddepennuansuoro wucuuciaeHus (depma, Poms,
Jlarpanxka, Kommu). IlpaBuno Jlonurtans. Teopema Teitnopa-Jlarpanxa.
JlokanpHbli 3KkcTpeMyM. IlpuMeHeHune audQepeHnnanbHOrO0 HUCUYHUCICHUS K
UCCIIEZIOBaHNI0 (pyHKIMK (BO3pacTaHue, yObIBAaHHE, HKCTPEMYM, BBITYKJIOCTb,
TOYKH TIepernda, aCUMITOTHI).

Pa3znen 4. UnTerpanbHoe ucuncjieHne pyHKIMU OJHOM NepeMeHHO’
Tema 4.1. IlepBooOpa3Has U HeonpeaeJeHHbIN HHTErPaJl.



ITepBooOpa3nas. Heompenenenusiii  uHTEerpan. CBoICTBa HEONPEACICHHBIX
WHTErpaJioB.

Tema 4.2. Uuterpan Pumana.

WNurerpanvbHas cymma Pumana. Huterpanbubsie cymmbl JlapOy. Bepxuuii u
HUKHUM uHTerpansl  JlapOy. WuTerpupyemble (QYHKIMHM U ONpEAESICHHBIN
unterpan. Kpurepuii wunrerpupyemoctu. Kiaccel uHTErpupyembix (QyHKIUH.
CBoiICTBa ONPEACIICHHBIX HWHTErpayioB. TeopemMa O CpeaHEM 3HA4YEHUU MJIs
ONPENEICHHBIX MHTErpajioB. MHTerpan ¢ IEepeMEHHBIM BEPXHHUM IIPEIEIIOM.
®opmyna Herorona-JleiiOnuna. 3amena mnepemeHHOW. HHTerpupoBanue 110
gacTsaM. [Ipuioxenue onpeneneHHpIX HHTETPalos.

Pazngen 5. @yHKUUM MHOTHX IIepeMEHHbIX.
Tema 5.1. IIpocTpancTBo R”
Onpenenenue npocTpaHcTBa R” . AkcMoMbl MeTpuku B R” . HepaBencTBo Koru.

Tema 5.2. BekToOpHbIE MOC/I€10BATEILHOCTH.

ITocnenoBarenpHOCTH  TOYeK B R”.  CXOAMMOCTb,  OTPaHUYEHHOCTb,
(byHAaAMEHTAIBHOCTh MOCIEA0BATeIbHOCTH, HX CBI3b. Teopema boiblaHo-
Beiiepmrpacca.

Tema 5.3. IIpenes u HeNPepHIBHOCTH (PYHKIMI MHOTUX NepeMEHHbIX.
Omnpenenenus Komm u ['eitHe HenmpepbIBHOCTH (DYHKIIMH, UX 3KBUBAJICHTHOCTD.
CpoiicTBa mpezienia U HEMPEPBHIBHBIX (PYHKIUN B TOYKE M Ha MHOXeCTBe. TeopeMa
Kantopa o0 paBHOMEpPHOM HENpephIBHOCTH. TeopemMa O CyIIECTBOBAHUHU
MMOBTOPHOTO TIpe/iea U COBMAJCHUH €r0 C JBOWHBIM MPEAeioM (PYHKIIUU B TOYKE.
Touku paspsbiBa.

Tema 5.4. Bexktop-pyHkunu.

[Ipenen BeKkTOp-PpyHKIMU B TOUKE M Ha MHOkecTBe. CBOICTBa Mpejena BEKTOp-
¢bynakun. HempepbiBHOCTE BekTOp-(GyHKIMK. CBOMCTBA HEMPEPHIBHBIX BEKTOP-
¢bynkuumii. IlpousBonnas u nuddepenumpyemoctb BekTop-GyHKIMHU. CBOHCTBA
mudGepeHIIPYEMBIX BEKTOP-GYHKITUH.

Pazgen 6. {uddepennunanbHoe ucuncjieHne GyHKIMid MHOTUX NepeMEHHbIX.
Tema 6.1. YHacTHble npou3BoaHbIe U AU depeHIUPYeMOCTh GQYHKIIUM MHOTHX
nepeMeHHbIX.

Yactaas mnpouwsBogHas. Juddepenmmpyemocts Qynkmuu B Touke. CBs3b
g depeHunpyeMoCcTr U HenpepbIBHOCTH. HeoO0XxonuMoe 1 J0CTaTOYHOE YCIOBHE



muddepennupyemoct  QyHkiuu. HempepbiBHOCTE 1 nuddepeHIupyeMoCcTh
cinoxHoi pynkmuu. IlpomsBomnas mo Hampasnenuto. ['paguent. [Juddepennnarn.
['eoMeTpruecknil CMBICII YacTHBIX NPOU3BOAHBIX. KacaTenpHas IUIOCKOCTh H
HopMainb. [IpomsBomHbie W auddepeHmansl BRICIIAX MOPSAKOB. Teopema o
HE3aBUCUMOCTH CMEIIAHHBIX IMPOU3BOAHBIX OT TOpsaka AuddepeHIInpyEeMOCTH.
HuddepeHumanbl CI0KHBIX QYHKIUH.

Tema 6.2. ®opmyaa Teitsiopa.
®opmyna Teinopa ¢ ocTaTOYHBIM WieHOM Jlarpanka. DKCTpEeMyMbl JIOKAJIbHBIA 1
yciioBHbIN. Hanbosbiiee 1 HauMeHblliee 3HaYeHHE.

Pazaen 7. UHTerpajbHoe ucuuciaeHue GyHKUUN MHOTUX ITepPeMEHHBIX
Tema 7.1. UuTerpaisbl, 3aBucsinme oT napamMerpa.
WNuTerpansl, 3aBUCAIIAE OT apaMeTpa U UX CBOMCTBA. [[0OBTOpHBIE MHTETpAIIBI.

Tema 7.2. KparHbie HHTErpaJbl.

WNurterpanbupie cymmbl JlapOy. Bepxuuii w HuwkHuil uHTerpansl  [lapOy.
Wurerpupyemble  (QyHKUMM W ompeleneHHbld — uHTerpan.  Kpurepuit
uHTerpupyemoctu. Kiaccel uHTerpupyembix (QyHkuuid. CBoWCTBa KpaTHBIX
uHTErpayioB. Teopema O CpeaHEM 3HAYEHUU I KpPaTHbIX MHTErpayioB. CBs3b
MEX1y KpaTHbIMM U ITOBTOPHBIMU MHTETpalaMH. 3aMEHa NIEPEMEHHBIX B KPaTHOM
UHTErpae.

Pasznen 8. ludgdepennuaibubie ypaBHeHUs

Tema 8.1. O0bIkHOBeHHBbIE JU(epeHIIHATbHbIE YPaBHEeHUs 1-ro nopsaka.
Onpenenenus nudepeHNnnanTbHOTO ypaBHEHUST 1-r0 TMOpsSaKa U €ro penieHus.
VYpaBHeHHEe pa3penieHHOE€ OTHOCUTEIbHO TMpou3BojgHOW. 3amaya Komm.
['eomeTpuueckass uHTepnpeTanus peiieHus aud@PepeHuanTbHOr0 yYpaBHEHUS.
Teopema cyliecTBOBaHUSI U €IMHCTBEHHOCTH petienus 3agaun Komm. Hekotopsie
UHTETpUpyembie ciydau aAuddepeHimaibHoro ypaBHeHHs 1-ro  mopsjka
(ypaBHEHHE C pa3ICIIIONIMMUCS IEPEMEHHBIMHU, IMHEHHOE YpaBHEHUE, YPABHECHHE
bepHyinu, ypaBHeHHE B MOJIHBIX AUQdepeHuanax).

Tema 8.2. O0bikHOBeHHBbIE TU(epeHnATIbHbIE YPABHEHUS N-T'0 MOPSIAKA.
Omnpenenenust nudPepeHnnanbHOT0 ypaBHEHUSI N-TO MOPSIKA U €ro peuieHusl.
VYpaBHEeHME pa3pellieHHOE OTHOCUTENIBHO CTaplied mpou3BoaHo#. 3agaya Korwm.
VYpaBHeHus1, 1omycKaronme noHmkKkeHne nopsaaka. Jluneiinsie qudepeHnnansHble
ypaBHEHUS N-To mopsnka. Pemenne MMHEWHBIX OTHOPOIHBIX AuddepeHITnaIbHbIX
ypaBHEHUHN 2-T0 TOPSAIKA C MOCTOSHHBIMU KodhdumumenTamu. MeTon Bapuanuu



IIPOU3BOJIBHBIX ITOCTOSIHHBIX PELIEHUS HEOAHOPOJHBIX YPAaBHEHUH 2-TO MOPSIKA.
Kpaesbie 3amaun ais muHEHHBIX quddepeHImaIbHbIX YPaBHEHUH 2-TO TTOPSIKA.
Tema 8.3. Cucremsl 1 depeHuajbHbIX YpaBHeHUI 1-ro nopsaka.

Cucrembl  JHHEWHBIX  JIU(PEpeHIHATBHBIX  ypaBHEHUMH 1-ro  mopska.
HccnenoBanre cUCTEMBbl JUHEHHBIX JIU((PEepeHIHaNbHbIX ypaBHEHUH 1-ro
NopsiJika ¢ MOCTOAHHBIMU Kod(pduureHtamu. [loHsATHE YCTOWYMBOCTH pEIICHUS
CUCTEMBL.

5. OOpa3oBarejibHbIE TEXHOJIOTHHM, IPUHMEHsieMble NP OCBOCHHH
AUCUMILTAHBI
Jlexuuu, TPaKTUYECKUE 3aHSATHSI, UHTEPAKTHUBHBIC (HOPMBI, KOHTPOJIHHBIC

BOIIPOCKHI, CAMOCTOATCIIbHBIC 1 KOHTPOJIbHBIC pa6OTI>I.

[Ipu oOyueHur nWIl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU HCIOJIb3YHOTCS
MOJIXO/IbI, CIIOCOOCTBYIOIIME CO3AaHUI0 Oe30aphepHOil 00pa30BaTEIbHOM CPEAbI:
TexHosorun nuddepeHImanuu 1 WHIWBUIyIH3aIlud OOy4YCHUs, MPUMEHEHUE
COOTBETCTBYIOIIMX METOAMK MO paboTe C MHBATUIAMH, UCIOIB30BAaHUE CPEICTB
JUCTAHIIMOHHOTO OOIIEHHS.

s cmyoenmog ¢ oepaHudeHHbIMU 803MONCHOCIAMU 300P08bS U UHBATUOO8
NPEeIyCMOTPEHBI cleAyromue (GOopMbl OpraHW3alMi  y4eOHOro Tmpolecca |
KOHTPOJISI 3HAHU:

- 0J151 C1AbOBUOAWUX:

oOecrieuynBaeTcs MHAUBHUAYyaJIbHOE paBHOMEpHOE ocBelieHre He meHee 300
JIIOKC;

JUISE  BBIMIOJHEHUS.  KOHTPOJBHBIX  33JlaHUM  NpU  HEOOXOIUMOCTH
MPEIOCTABIISAETCS YBEINUUBAIOIIEE YCTPOMCTBO;

3aJIaHus JIJIS BBITIOJTHEHUS, @ TAKKE WHCTPYKIIHS O TTOPSIIKE BHITIOTHEHUS
KOHTPOJIBHBIX 3a/laHuil 0hOopMIIAIOTCS yBEIMUeHHBIM HIpudTom (pazmep 16-20);

- OJIs1 2AYXUX U CLAOOCTBIULAUUX.

o0ecrneunBaeTcs HATMYKME 3BYKOYCHUIIMBAIONICH anmapaTypbl KOJJIEKTUBHOTO
MOJIb30BaHUA, npu HEOOXOIMMOCTH CTyJCHTaM IPEI0CTaBISAETCS
3BYKOYCHJIMBAIOIIAs anmnapaTypa HHAUBHYyaIbHOTO MOJIh30BAHMS,;

- 011 IUY C MANCETLIMU HAPYULEHUAMU peyl, 2AYXUX, CI1AOO0CAbIUAUX BCE
KOHTPOJIbHBIE 3aJlaHusl MO JKEJNAHUI0 CTYJIEHTOB MOTYT TMPOBOAMUTHCS B
MUCBMEHHOH (hopMme.

OcHoBHOI ~ QopMOlt  opraHuzanMd  ydeOHOTO  Tpolecca  SBISETCS
UHTETPUPOBAHHOE OOy4YeHHE WHBAJIUAOB, T.€. BCE CTYJIEHThl O0OydYarOTCs B
CMENIaHHBIX TPYyIIax, WMEIT BO3MOXHOCTh IOCTOSHHO OOMIaThCs  CO
CBEpPCTHUKAMH, JIETYe aJanTHUPYIOTCS B COLIUYME.

B pamkax yueOGHOro Kypca MpeayCMOTpPEHBI BCTPEUH C MPEACTaBUTEISIMU
HAyYHBIX OPTaHU3AIUH U TPEICTABUTEIISIMA PA3TUIHBIX HAYYHBIX ITKOJ.



6. Y4eOHO-MeTOAUMYeECKOe oO0ecredyeHHE CAMOCTOSATEIbLHON pPadoThI
cTyaeHTOB. OleHOYHbIe CPeICTBA JJIsl TEKYIIero KOHTPOJIA YCNeBaeMOCTH,
NMPOMeKYTOUYHOI aTTeCcTAlMU 10 UTOTaM OCBOEHUS TUCIUIJIMHBI.

K OCHOBHBIM y4eOHO-METOINYECKUM cpeacTBam oOecrieueHus

CaMOCTOATEIBHON palbOThl CTYJIEHTOB OTHOCATCA PECYpPChl HAYYHOU OMONIMOTEKH
CI'Y, matepuainsl yueOHO-METOAMYECKMX KOMIUIEKCOB Kaeaphl, pa3MeIleHHbIE BO
BHYTPEHHE CEeTH MEXaHMKO-MAaTeMaTH4eCKoro (hakyJjbTeTa, IO3BOJSAIOIINE, B
YACTHOCTH,  OCYLIECTBJIATb ~ CAMOKOHTPOJb  CPEICTBAMHU  DJIEKTPOHHOTO
TECTUPOBAHUS IO KAXKIOW TeMe B OTIEIBHOCTH, IO KypCy B LIEJIOM C LEJIbIO
IPOMEXKYTOUYHOI'0 3aKPEIICHUS] 3HaHUM, YMEHUH U BIIaJICHUI B paMKax U3y4aeMoil
JAUCLUIIIINHBIL.

[Ipu wucnONBb30BaHUM HIIEKTPOHHBIX M3AAHUNA HEOOXOAMMO O00ECIEeYUTh
KaXI0ro o0ydYaromerocss BO BpeMs CaMOCTOATEIbHOW IOATOTOBKH pabouyuM
MECTOM B KOMIIBIOTEPHOM KJacce€ C BbIXOAOM B MHTEpHET B COOTBETCTBUHU C
00BEMOM H3yYaeMOW JAMCLUUIUIMHBI, HO HE MEHee OJHOro pabodyero mecra Ha 25
CTYJECHTOB.

KoHTpoabHBbIe BONPOCHI AJsi TNPOBEJCHUS] TeKYLIero KOHTPOJSA M
aTTecTalluy 10 UTOraM OCBOEHUSI JUCHUIIMHBI.

1-i cemecTp

1. Teopema 00 areOpanyecKux CBOMCTBax npezaena
MOCJIE0BATEIBLHOCTH.

2. Teopembl 0 iepexojie K npejielly B HEpaBEeHCTBAX.

3. Kpurepuit Komu cxogquMocT ocieq0BaTeIbHOCTH.

4. Kpurepuit Komm cX0auMOCTH YHMCIOBOTO psiia M HEOOXOIUMOE
YCJIOBUE CXOUMOCTH Psijia.

3. [TIpu3Haky cXOAUMOCTH 3HAKOIIOCTOSTHHBIX PSIOB.

6. [Tpuznaku A6ens, Jupuxie u JIeiOHUIIa CXOAUMOCTH PSIIOB.

7. Teopembl 0 mepexojie K Ipeesly B HEPaBEHCTBAX JIJisl TPOU3BOJIbHBIX
GyHKITUH.

8. Teopema 006 anreOpandeckux CBOMCTBaX mpesena QyHKIUU B TOUKE.

9 Teopema 06 anreOpanveckux CBOMCTBaX HEMPEPHIBHBIX (QYHKIIUH.

10. TeopeMa 0 COXpaHEHHH 3HAKA HETIPEPHIBHOU (DYHKIIHH.

11. TeopeMa 0 HEMPEPHIBHOCTH CIOKHON (HYyHKIIUH.

12. Teopema 0 HEMPEPHIBHOCTH OOPATHON (DYHKITHH.

13. Teopembl 00 oOpamieHUH B HOJb M TNPOMEKYTOUHBIX 3HAUCHUAX
HEIPEPHIBHOM Ha OTpe3Ke (PyHKLHUH.

14.  1-1 u 2-1 Teopemsl Beliepiirpacca.

15. Kpurepuit nudpdepenHmpyeMoctu GyHKINUN B TOUKE.

16. HeoOxoaumoe ycioBue auddepeHnupyeMocTd (YHKIIMH B TOYKE
(Teopema o HenpepbiBHOCTU qudhepeHunpyemMoit PyHKIUM).

17. Teopema 006 anredGpandeckux CBOMCTBAX MPOU3BOIHOM.



18. Teopema o nuddepeHITPYEMOCTH CIOXHON (DYHKITHH.

19. Teopema ®@epma.

20. Teopewmsl Pous, Jlarpanxa, Kommn.

21. Teopema Teinopa.

22. JlocTaTOYHbIE YCIOBHS JOKAJIBHOTO SKCTPEMYMA.

23.  OcHoBHas Teopema 0 IePBOOOPA3HBIX.

24. Teopema 0 JUHEHHOCTH HEONPEACICHHOTO NHTETPaIa.

25. Teopema 0 3ameHe IEPEMEHHON B HEONIPEACIEHHOM UHTErpalIe.

26. Teopema 00 HWHTErpUPOBAHMU MO YACTSAM JMJII HEONPENEIECHHOrO
UHTErpaa.

27. OmnpexneineHus: BEPXHEH W HUKHEH MHTEIPAIBHBIX CYMM U HX
CBONCTBA.

28. OmnpeneneHus BEpXHEro U HIKHETO0 MHTErPajoB U UX CBOMCTBA.

29. OrmpeneneHuss UHTETPUPYEMON  (PYHKIIMM W ONPEAEIIEHHOTO
MHTErpana.

30. CaoiicTBa HHTETpUPYEMBIX (PYHKIMH U UHTETPATIOB OT HUX.

31. Teopema 00 UHTErPUPYEMOCTH HENPEPHIBHON PYHKIUU.

32. Teopema 06 mHTEerpupyemoctd Gymkmmi f,f ,|f ‘ U Teopema 00

MHTErPUPYEMOCTH MTPOU3BEICHUS.
33. Teopema 00 aJAUTUBHOCTH UHTErpaia 10 OTPE3KaM UHTEIPUPOBAHUSI.
34. Teopema Hototona — JleitoHuna.
35. Teopema 0 3aMeHE IEPEMEHHOM IJIs ONPEICICHHOTO UHTErpaa.
36. Teopema 00 HHTErpUPOBAHUM IO YACTAM JMJIA ONPEIEICHHOTO
UHTETpaa.

2-ii cemecTp

1. Teopema 00 anreOpamdyeckux CBOWCTBAaX TMpejena BEKTOPHOM
IIOCJIE0BATENBHOCTH.

2. Teopema O CyleCTBOBaHMM YaCTUYHOTO Ipeaena y OrpaHu4eHHOMU
BEKTOPHOM MOCIIEOBATEIBHOCTH.

3. Kpurepnit Ko cxoauMocTn BEKTOPHON NTOCIEN0BATENBHOCTH.

4. Omnpenenenue npeaena GyHKIIMUT MHOTHX NepeMeHHbIX 1o Koy,

3. Omnpenenenue npeaena GyHKIIMU MHOTHX MepeMeHHbIX 1o ['eline.

6. Teopema 00 SKBUBaJEHTHOCTH OIpeAeSeHUN Tmpeaena (yHKIUH
MHOTUX nepemeHHbIx no Komm u no I'eiine.

7. TeopeMa eJMHCTBEHHOCTH Mpeena.

8. Teopema 06 anredpanueckux cBOWCTBax mpezena.

9. TeopeMsl 0 epexo/ie K Ipeieny B HEpaBEHCTBAX.

10. Kpurepuit Kommu cymecrBoBanusi mnpezena ¢GyHKIAA MHOTHX
IIEPEMEHHBIX B TOUKE.

11. Teopema 006 anreOpandecKux CBONCTBAX HEMPEPHIBHBIX (DYHKITHIA.

12. Teopema 0 HENIPEPHIBHOCTHU CIOKHON (QYHKITUH.

13.  OmnpeneneHne HENpepbIBHOCTH (YHKIMM MHOTMX MEPEMEHHBIX Ha
MHOKECTBE.



14. Teopema 00 oOpaiieHn# B HOJIb JJII HEMPEPHIBHON (PYHKITMU MHOTHX
MIEPEMEHHBIX.

15. Teopema 0 MpOMEKYTOUHBIX 3HAUCHUSAX ISl HETIPEPHIBHOW (PyHKINU
MHOTHX NIEPEMEHHBIX.

16. 1-1u 2-1 Teopemsl Beliepiirpacca.

17. OmnpeneneHrne paBHOMEPHOW HEMPEPBIBHOCTH ISl (PYHKIIMH MHOTHUX
MEPEMEHHBIX.

18. Teopema Kanropa.

19. Onpenenenus YaCTHOU MIPOU3BOHOM byHKIIIU u
muddepeHpyeMoCcTH (QYHKITUN B TOUKE.

20. Heob6xoaumoe ycnoBue nuddepeHrupyeMocTd PyHKIIUN B TOUKE.

21. Teopema o nuddepeHITUPYEMOCTH CIOKHON PYHKITUH.

22. Omnpexaenenus Mpou3BoHON u qudPepenimana m-ro mopsaKa.

23. Teopema 0 paBEHCTBE CMEIIAHHBIX MMPOM3BOIHBIX.

24. Teopema Telinopa ajid pyHKIIMM MHOTUX EPEMEHHBIX.

25. JlocTaTo4HOE YCIIOBHE JIOKAIBHOTO YKCTPEMYMA.

26. BepxHfs W HWKHSAS HHTETPAJIBHBIE CYMMBI II0 JJIEMEHTAPHOMY
MPSAMOYTOJIbHUKY U UX CBOMICTBA.

27. BepxHui U HIKHUN HUHTETPAJbI IO 3JIEMEHTAPHOMY HPSIMOYTOJIbHUKY
Y UX CBOMCTBA.

28. Ormpegenenuss HUHTErpUpyeModM  (GYHKIMM M HMHTErpajia 1o
AJIIEMEHTapHOMY MPSIMOYTOJIBHUKY (JBOMHOIO MHTErpajia) U MX CBOMCTBA.

29. Teopema 00 HHTETPUPYEMOCTH HENPEPHIBHOW Ha JIEMEHTAPHOM
IPSIMOYTOJIbHUKE (PYHKIIHH.

30. Teopema o6 unrerpupyemocta / ./ ulf| u ciencreue us Hee.

31. Teopema 00 UHTETPUPYEMOCTH MPOU3BEIACHHUS HHTEIPUPYEMBIX
GyHKIHA.

32. Teopema 0 paBeHCTBE JBOMHOIO M IOBTOPHOTO HMHTErPAJIOB IO
AJIIEMEHTAPHOMY MPAMOYTOIbHUKY .

33. Haterpam no U3MEPUMOMY OIPAaHHMYEHHOMY MHOXKECTBY H  €ro
CBOWCTBA.

34. Teopema 0O paBEeHCTBE JBOMHOIO M TMOBTOPHOTO HWHTErPAJIOB IO
MHOXECTBY 1-ro THMA.

35. Kpurepuit Komu paBHOMEpHOM CXOAUMOCTH (PYHKIIMOHAIBLHOU
MOCJIEIOBATENbHOCTU U (DYHKIIMOHATILHOTO Psijia.

36. Ilpusznak Beliepmrpacca PaBHOMEpPHOMU CXOAUMOCTH
(GyHKIHOHATIBHOTO PAJA.

3-ii cemecTp
1. Jluneitasle nuddepeHnnanbHble ypaBHEHUS 1-ro mopsiika 1 METOA UX
peleHus.
2.  VYpaBHeHUS B MOJHBIX IU(DPepeHnranax 1 METOJ UX PELICHUS.
3. Jluneiinble nudQepeHIaNbHbIe YpaBHEHHUS 2-TO MOpsAKa ¢
MOCTOSIHHBIMU KO3 PUIIMEHTAMU U UX PElIeHUs (TpH cirydasi).



4. Kpurepuit ¢GbyHIaMEHTAIBHOCTH CHUCTEMBI PEIICHUN OJIHOPOHOTO
TuHEHHOTO Mu(GEepeHITUATHHOTO YPaBHEHUS.

IIpuMepbl KOHTPOJIBLHBIX padoT
1-i1 cemecTp
Kourpouabnas padora Ne 1
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Konrpouabnas padora Ne 1
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Kourpoabnas padora Ne 2

Bapuasnr 1.



1. I3MeHUTh MOPSI0K UHTETPUPOBAHUS

2 2—x

Jdx [ [ gdy.

6 -
2. Beraucnuth WHTETpAI

{f xy?dx dy, ecan obnacts Q orpaHHyeHa na-
Q .

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

B zBoiinoM uHTerpana
{{fx y)dxdy
Q
nepeiiTH K MONSPHBIM KOODAMHATAM r M @, NoJjaras x =

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

Q — kpyr x4+ y* < a.

Bapuanr 2.

1. I3MeHUTH MOPSIOK HHTETPUPOBAHHUS

1 x3
gdx Lf (*, y)dy.

2. Beraucnuth uHTETpA

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

LCHTPOM B HayaJ/le KOOpIHHAT.

B zBoiinoM uHTerpana
{{fx y)dxdy
Q
nepeiiTH K MONSPHBIM KOODAMHATAM r M @, NoJjaras x =

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

Q — KosbLo a? < x% + y? < b2

Bapuanr 3.
1. UI3MeHUTh MOPSIOK UHTETPUPOBAHUS

1 1—x?

fdae | F@x pdy.

—1 —af/l—x?

2. Beraucnuth wHTETpAI



[ (&* + y*) dx dy, ecan Q — napannesnorpamm
Q

COCTOPOHAMH §y = X,y = X +a, y = an y = 3a (a > 0).

3.
B nBofinoM uHTerpana
{{fx y)dxdy
Q
nepel‘/'rm K NOAsipHbIM KOOpJAHHATaM r H @, noJaraa x =
== rC0OS @ H y = r sin ¢, H paccTaBUThb Npeje/bl HHTErpH-
poBaHHs, ecau:
Q — kpyr x% + y® < ax (@ > 0).
3-i1 cemecTp
Kountpoabnasi padora Ne 1
Bapuanr 1.
Y X 2.
L yy=e"9;
2. YWHxy=x;
3. (ey + 2xy)dx - (ey + x)dy =0.
Bapuanr 2.
1.  yy=sinx4Y’;
-1
2. yWW—YW= \/; ;
X

3. (cosx—xsinx)ydx+(xcosx—y)dy=0.

Bapuanr 3.

1.  yY=cosx4/y;
2. yy-cigx¥=1,
2
3. (x2+xy+y2)dx+§<x—+2xy+1h"dy:0_
n2 LI

KontpoJsbHas padora Ne 2

Bapuasnr 1.



2y¥+11y¥+5y=0;
2. YW+27y=0;

X

- < e
3. yy'—2yy+y=;-

[

Bapuanr 2.
. WY-9y¥H9y=0;
2. YW+ y¥+ yy+y=0;
- o 1
3. YWY+ 2y=——.
e +1
Bapwuanr 3.

1. yY+y¥+y=0;
2. YW+ )¥-2y=0;

- 1
3. W y=—7".
sin x
Ilian npakTH4YeCKUX 3aHATHH
l. Onepanuu  HajJg MHOXKECTBaMH. BepXHssi W HWXKHSAA TpaHHIA
MHOKECTBA. BepXHssA U HWKHSA IPaHb MHOKECTBA. OrpaHUYEHHOE MHOKECTBO

2. Brluncnenne npenenoB YMCIOBBIX MOCIEA0BATEIbHOCTEN.

3. HccnenoBanne 4YHMCIOBBIX pPAJOB HA CXOAWMOCTh IIPH  ITOMOIIA

Pa3IMYHBIX TPU3HAKOB CXOAUMOCTH. AOCOJIOTHO CXOISAIIUECS PSIbl. Y CIOBHO
cxoasumecs psiabl. CoyeTaTebHOE U NMEPECTAHOBOYHOE CBOMCTBO pANOB. [3, T. 1,
. 11, oo 11.1 — 11.6.]

4. Brruncnenue npenenoB QyHKITUH.

3. UccnenoBanrie PyHKIUN HA HEMPEPHIBHOCTD.

6. UccnenoBanre QyHKIUN HA paBHOMEPHYIO HEMTPEPHIBHOCTD.

7. Brruncnenue npou3BoAHBIX 1-r0 opsiaxa.

8. Briuncnenne npou3BOAHBIX BBICHIMX NOpSAKOB. MccienoBanue
byHKIHMI ¢ IPUMEHEHHEM METOI0B AU PepeHIInanbHOrO UCUUCTICHHSL.

9. Brruncnenrne HeonpeaeaeHHbIX HHTErPAJIOB.

10-12. Brruncnenne onpeneaeHHbIX HHTETPAIIOB.

13. BplunucineHue YacTHBIX MPOU3BOJAHBIX U JU(PPEpEeHINATIOB MEPBOrO
MOPSAKA.

14-16. HaxoxaeHue 3KCTpeMyMOB (PYHKIIUH MHOTUX TIEPEMEHHBIX.

17-18. Brruncienue KpaTHbIX HHTETPAJIOB.



19-20. Pemenue nuddepenimanbHbiX ypaBHEHHUH 1-T0 opsika.
21-22. Pemenne nuddepeHnmanbHbIX ypaBHEHUH BBICIIUX TOPSIKOB.

ILi1an camocTosiTEILHOM PadOThI

[Inan camocTosTeNbHOW pPAOOTBI COCTOMT M3 MEPEYHsS BONPOCOB IS
M3YUYEHUS CO CChUIKAMU Ha COOTBETCTBYIOIIME pa3/iebl yUeOHOU JTUTEPATYPHI.

l. MuoxectBa. Onepaunu HaJ MHOXKECTBAMH. YIIOPSAOYECHHBIE MapBbl.
HexaptoBo mnpousBegeHue. Ornpeaenenue ¢GyHKIUU. AKCHOMBI MHOXECTBA
NEUCTBUTENBHBIX 4uceNl. BEpXHsAS M HWKHAS TpaHHIla MHOXKECTBA. BepxHss u
HUWXKHASL TpaHb MHOecTBa. OrpaHUYEHHOE MHOXKECTBO. OKPECTHOCTh TOYKH.
[TonsiTue mpenenbHOW W M30JIMPOBaHHOM TOukW. Kiaccudukaius MHOXECTB Ha
yuciaoBou npsaMou. [3, T. 1, rn. 1, . 1.1, 1.2.]

2. OnpeneneHue YUCI0BOM MocaeA0BaTeIbHOCTH. OrpaHUYeHHasT YUCIOBAs
MIOCJIEIOBATENBHOCTh. MOHOTOHHAS YUCIIOBAs MOCIEA0BATENIbHOCTE. CXoasmascs
YKCIIOBAs MOCJIEI0BATENBHOCTh. CXOIMMOCTh YHCIOBOM MOCIIEI0BAaTEIbHOCTH KAK
CIEACTBUE  OIPAHMYEHHOCTM M  MOHOTOHHOCTH.  bBECKOHEYHO  Maible
nocJieioBaTenbHOCTH. Onepanuu ¢ 0ECKOHEYHO MaJIbIMU MOCJIEI0BATEIbHOCTIMHU.
IToamocnenosarenpsHOoCcTU. YacTuuHble npenensl. BepxHue, HWKHUE NOPEACIbI.
Teopema bosbuano-Benepmrpacca. DyHAaMEHTAIbHAS —MOCJIEI0BATEIBHOCTD.
Kpurepuii Komn cxogumoctu nocieaoBarenbHocTu. [3, T. 1, r. 3, om. 3.1 — 3.8.]

3. Onpenenenue yuciaoBoro psaa. Kpurepuit Komu cxoaumoctu psja.
Heobxoaumoe ycnoBue cxomumoctu psgoB. Omepanuu Haj psgamu. [Ipusznaku
CXOJUMOCTH YHCJIOBBIX PSAOB. AOCOJTIOTHO CXOASIIUECS PsSAbl. Y CIOBHO

cxondmuecs psabl. CoueTaTenbHOE U MEPECTAHOBOYHOE CBOMCTBO PSAIOB. [3, T. 1,
o 11, oo 11.1 — 11.6.]

4. Omnpenenenue npenena ¢pyHkuun B Touke. CBOWCTBA Mpejena.
Onnocroponnue npenaensl. [3, T. 1, r. 4, nm. 4.1 — 4.3.]
5. Onpenenenue HENPEPBIBHOCTH B TOYKE. HempephIBHOCTH CyMMBI,

Pa3HOCTH, NPOU3BEIAEHUS W YACTHOIO HENpPEepbIBHbIX (yHKUMH. HempepblBHOCTH
cnoxHoi (yHkuuu. HempepblBHOCTh ciieBa u cropasa. Kiaccudukanus Touek
pa3peiBa. beckoHeuHo-manble M OeckOHEUHO-OoJbIMe (yHKUMH. CpaBHEHUE
O0eckoHeuHO Manblx (QyHKUuH. Teopema CylIeCTBOBaHUS W HENPEPHIBHOCTH
obparHoit pynkiuu. [3, 1. 1, 1. 4, . 4.2 — 4.5.]

6. PaBHomepHas  HempepelBHOCTh. Teopema Kanrtopa. Teopemsl

Beliepmitpacca 0 HenpepblBHOM Ha OIPaHUYEHHOM 3aMKHYTOM MHOKECTBE
¢dbynkuuu. Teopema Kot 0 mpomMexxyTOYHOM 3HAUYCHUU.

7. Onpenenenue MNPOU3BOAHON. MeXaHMYECKHM W TE€OMETPUUYECKUi
cMbICnT Tipon3BogHOW. Ompenenenue GyHkmMH, IUGPEpPEHIHUPYEMOl B TOUKE.
IIpon3BonHass CyMMmbl, pPa3HOCTH, HpPOM3BEACHUA, dYacTHOro. Kpurepui
mipdepenuupyemoctd  QyHKnuu B Touke.  HeoOxoammoe  ycioBue



muddepennupyemMoctd QyHKIMU B Touke. Teopema o auddepeHIupyeMoCcTH
cinoxHou ¢pyHkuuu. Teopema o nuddepernupyemocta oopaTHoOM GyHKIUU. [3, T.
I,rm 5, om. 5.1 —5.5.]

8. Ompenenenuss npous3BoAHON U nuddepeHurpyeMoctd (YyHKIMU Ha
MHOXkecTBe. [Ipom3BoaHbple BBICHIMX NOPSAKOB. Teopema O JHMHEHHOCTH
MPOU3BOAHOM N — ro mnopsanka. Teopema 0 MPOU3BOJHON N — ro MOpsAIKAa OT
npousBeaeHus (popmyna Jleronuna). Teopemsl quddepeHInanTbHOr0 UCYUCTCHUS
(Depma, Pomns, Jlarpanmxka, Kowmm). IlpaBuno Jlonurans. Teopema Teinopa-
Jlarpamxka.  JlokanmbHblii  dkcTpemyM. [Ipumenenue  auddepeHImaaIbLHOro
UCUMCIICHUS K HCCheoBaHUI0 (PyHKIMU (Bo3pacTaHue, yObIBaHHE, IKCTPEMYM,
BBITTYKJIOCTh, TOYKH Tleperunda, acuMnrothl). [3, 1. 1, 1. 5, . 5.6 — 5.11.]

9. ITepBooOpa3zHas. Heonpenenennsiit HMHTErpall. CaolicTBa
HEOIpeAeNeHHbIX UHTEerpasoB. [3, T. 1, r. §, nm. 8.1.]

10. MUuterpanbHas cymma Pumana. Wuaterpambhbie cymmbl [lapOy.
Bepxuuii wu wHwkHui wuHTerpansl  JapOy. Waterpupyemble (QYHKIHH U
onpeneneHHbld nHTerpan. Kpurepuit uaterpupyeMoctu. Kimaccsl H”HTErpupyeMbIX
¢yukiuit. CBOWCTBa ONpEEICHHBIX UHTETpaloB. TeopeMa O CpeHEM 3HAYCHUU
JUISL OTIpEACNIEHHBIX MHTErpasioB. MHTErpan ¢ mepeMeHHbIM BEPXHUM MPEACIIOM.
®opmyna Herotona-JleliOnuia. 3amena mnepemeHHoW. HWHTErpupoBaHue 10
yactsam. [Ipunoxenune onpeaeneHubix uHTerpayios. [3, 1. 1, . 9, . 9.1 — 9.9.]

11. Onpenenenne HECOOCTBEHHBIX HWHTErpajoB Ha  OECKOHEYHOM
OPOMEXKYTKE U JUIsi HeorpaHWdyeHHbIX (QyHKIui. Dopmylibl MHTErpaIbHOTO
UCYMCIICHUSA [IJI HECOOCTBEHHBIX HMHTErpayiioB. JIMHEHHOCTh HECOOCTBEHHBIX
uHTerpayioB. IIpu3HaKW CXOIUMOCTH HECOOCTBEHHBIX HMHTErpajioB. AOCOIIOTHO
cxoasuecs uarerpainsl. [3, 1. 1, 1. 9, n. 9.12 — 9.16.]

12.  Cxopsamuecs GbyHKIIMOHATIBHBIE IIOCJIEI0OBATENBHOCTH "
byHKIMOHANMbHBIE  psAAbl.  PaBHOMepHO — cxopsmuecs — (PyHKIHMOHAJIbHBIC
IIOCJEA0BATENBHOCTH U PAABL. YCIOBUSA paBHOMEpHOM cxomumoctu. CBoMcTBa
PAaBHOMEPHO CXOSAIIMXCA MOCIeN0BaTeNbHOCTEH W psiaoB. MHTerpupoBanue u
muddepenurpoBanue GyHKIUOHATBHBIX MOCIEA0BATENbHOCTEN U PSAAOB. [3, T. 1,
. 9, nm. 9.12 - 9.16.]

13. Pamuyc u Kpyr CXOIMMOCTH CTEINEHHOro psaa. Teopema o
PaBHOMEPHOM CXOAMMOCTH cTerneHHoro psga. CneactBus. [3, T. 1, . 11, nom.
11.11-11.13.]

14. MHuoxecTBa U TOYKM B R”. AKCHOMBI METPUKH B R”. HepaBeHCTBO
Komm. IlocnenoBarenbHoCTH TOYeK B R”. CXOOUMOCTh, OTPAaHUYEHHOCTb,
(byHIaMEHTaJIbHOCTh  MOCIIEAOBATEIbHOCTH, HUX CBsI3b. leopema bosbiaHo-
Beitepmirpacca. [3, 1. 1, 1. 6, . 6.1 — 6.3.]



15. Omnpenenenne Komm u [eitHe HempepbiBHOCTH (yHKIMH. Teopema
Kantopa o0 paBHOMEpPHOM HENPEPHIBHOCTH. TeopemMa O CyIIECTBOBAHUHU
MOBTOPHOTO TpEJiesia U COBMAJICHUU €r0 C ABOMHBIM IpeneioM (YHKIMH B TOUKE.
Toukwu pazpeiBa. [3, 1. 1, rn. 7, . 7.1 — 7.3.]

16. Yactnas npousBojanas. Onpeaenenue gudPpepeHupyeMoCTH B TOUKE.
Cs3p nuddepeHIpyeMoCTH U HenpepbIBHOCTUH. HeoOxoaumoe U 10CTaTOyHOE
yCJIOBUE mudepeHIpyeMOCTH byHKIIH. HenpepriBHOCTD u
muddepeHupyemMoctb cliokHOW ¢GyHKuuMd. IIpou3BojiHas 1O HampaBJICHMIO.
I'paguent. Hudbdepenunan. ['eomeTpuyeckuil CMBICI YAaCTHBIX MPOU3BOIAHBIX.
KacarenbHas miockoctbs 1 HOpMansb. [3, T. 1, r1. 7, . 7.4 — 7.6.]

17. TlpouwsBomubie u nuddepeHiransl BeICIIUX MOpsaKoB. Teopema o
HE3aBUCHMOCTH CMEIIAHHBIX HPOU3BOAHBIX OT MopsiKa AudQepeHIupyeMoCTH.
Huddepentmanst cnoxubix Gynkmui. [3, 1. 1, rn. 7, mm. 7.7 — 7.10.]

18. HesBHble ¢yHKIMH. YCIOBHS CYUIECTBOBAHUSA, HEMPEPHIBHOCTU U
Qg depeHInpyEeMOCTH HeABHBIX PyHKUMM. [3, T. 1, 1. 7, . 7.16.]

19. ®opmyna Tennopa ¢ octaTouHbIM 4jeHOM JlarpaHyka. DKCTPEMYMBI
JIOKaJIbHBIA U ycioBHBINM. Hanbomnbiiee 1 HauMeHblee 3Hauenue. [3, 1. 1, ri. 7,
mn. 7.13 - 7.15.]

20. UWwurerpansubie cymmbl JlapOy. BepxHuidi ¥ HUWXKHUN HWHTErpabl
HapOy. Wurerpupyemble (yHKIMM U omnpeneneHHbld uHTerpain. Kpurepuit
uHTerpupyemoctu. Kiaccel wuHTEerpupyeMbix (yHkiuii. CBONCTBa KpaTHBIX
uHTerpasioB. Teopema O CpegHEM 3HAUYEHUM [JIsi KpPATHBIX HWHTETPasoB.
WHTerpanel, 3aBucsimue or napamerpa. CBsa3b MEXIy KPaTHbIMH U IOBTOPHBIMH
MHTErpajamMu. 3aMeHa MEePEeMEHHBbIX B KpaTHOM uHTerpanie. [3, T. 2, . 12, om.
12.1-12.8.]

21. Ilonatue rHnagkol © KyCOUYHO-TJIAJIKOM KpuBoh. OrmnpeneneHue
KpUBOJMHENHOro nHTerpana 1 tuna. OnpeneneHrne KpUBOJIMHEMHOrO MHTErpasia 2
TUMNA. YCIOBUSA HE3aBUCUMOCTH KPUBOJIMHEHHOrO HHTErpaja 2 TUHa OT IIyTH
uHTerpupoBanus. IlpusHak Tounoro nudpdepenunana. @opmyna ['puna. [3, 1. 2,
ri. 13, oo, 13.1 - 13.5.]

22.  Onpenenenust auddepeHunaIbHOro ypaBHeHus 1-ro mopsaka U ero
pelieHus. YpaBHEHUE Pa3pelieHHOe OTHOCUTENIbHO Mpou3BoAHON. 3agada Komu.
['eomeTpuyeckass MHTepHpeTanus peueHus IudQepeHnanTbHoro ypaBHEHUS.
Teopema cyniecTBOBaHUS M €IMHCTBEHHOCTH pemieHus 3aaaun Komm. Hekotopsie
UHTETpUpyeMble ciiydaun JudQepeHralibHOr0  ypaBHEHHS 1-ro  mopsika
(YpaBHEHHE C pa3JEiAOIUMHUCS IEPEMEHHBIMU, JIMHENHOE YPaBHEHUE, YPABHEHUE
bepuymnu, ypaBuenue B monHbeix auddepennuanax). [4, tn. 1, mm. 1 — 2, . 4, 1.
20.]



23.
pelIeHusl. YPaBHEHHE PA3PELUICHHOE OTHOCUTEIBHO CTApPLIEd MPOU3BOJHOM.

Onpenenenus muddepeHnnanTsHOTO YPAaBHEHHS N-TO MOPSIIKA M €ro

3agaua Ko, YpaBHeHus, 10IyCKarole MOHWKEHUE nopsiaka. [4, . 1, nm. 4.]
24.
JUHEHHBIX OAHOPOJHBIX JU(PPEpeHINANbHBIX YpPAaBHEHHM 2-TO0 MOpsijaKa ¢

JIuneitnele auddepeHunanbHble ypaBHEHHU n-ro nopsaka. Pemenue

MOCTOSHHBIMU KO3 ureHTamMmu. Metoa Bapualud MPOU3BOJIBHBIX MOCTOSHHBIX
pelIeHUs] HEOJHOPOJHBIX ypaBHEHUM 2-ro mnopsaaka. KpaeBwsle 3amaud UIst
JTUHENHBIX quddepeHunanbHbIX ypaBHEHUH 2-ro nopsijaka. [4, ria. 2, nm. 7 - 10.]

25. CucreMsbl TMHEHHBIX TU(depeHINaTbHBIX YpaBHEHUN 1-ro mopsaxa.
HccnenoBanue cucteMbl JMHEMHBIX JIu((QepeHIHATbHBIX YpaBHEHUH 1-To
nopsifika ¢ MOCTOSHHBIMU Ko3(duirentamu. [loHATHE yCTOWYMBOCTU pELICHUS
cuctemsl. [4, r1. 2, nm. 14 - 16.]

Ha caMocTosITeIbHOE N3y4EHUE BEIHOCUTCS TAK)XKE O3HAKOMIIEHHE C ITAKETOM
NPUKIATHBIX porpaMM Mathematica, ¢ 1ebi0 TPUMEHEHHUS MOTYYSHHBIX 3HAHUIN
i pemieHus 3amad  auddepeHIanIbHOT0 M MHTErPajbHOTO  HMCYHUCIICHUS,
BEKTOPHOTO aHalM3a, pa3pabOTKU U pealn3aluu

AJITOPUTMOB  PCHICHHA

IMPUKIAAHBIX 3a7aa4.

7. lanHble 1J14 y4eTa ycneBaeMocTu cryaeHToB B BAPC

Ta6muma 1.1 Tabnuia MakCUMaIbHBIX OQJIJIOB IO BUJIaM YUeOHOM JEesSTEIbHOCTH.

1 2 3 4 5 6 7 8 9
ABTOMaTH3U Alpyrie
Ma6opato Moarreck Camocrosite oOBAIHOC Bunel | IIpomexyr
TOPHBI TUYECKH BaHH
Cemect Jlexuun patop P JIbHAs P yueOHOM |  ouHas Hroro
€ 3aHATHS € 3aHATH TECTHPOBAHU
p pabota . JESITEIIbH |aTTEeCTaLH
ocTH

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

HporpaMMa OLlCHUBaHUHA y‘l@ﬁHOﬁ ACATCJIBHOCTH CTYJACHTA 3a 1 ceMecTp:

Jleknum

ITocemaemMocThb, ONPOC, aKTUBHOCTH U Ap. 3a 0JiuH cemecTp — oT 0 1o 10 Gamnos.
Kpurepun ouenku:
Menee 25% — 0 6anos;
oT 25% 1o 50% — 2 6aos;
oT 51% no 75% — 4 6anos;
ot 76% no 100% — 10 6anos..




JlaGopaTopHble 3aHATHS
He npexycMoTpeHsL.

IIpakTu4yeckue 3aHATHSA

KoHTpob BBINOIIHEHUSI TPAKTUUECKUX 33JJaHUN B T€UYEHHUE OJHOTO CEMECTpa — OT
0 mo 10 GamnoB, mpoBepsieTCs MPABUIBLHOCTH BBITIOJIHEHUS] PaOOThl M TOYHOCTH
MOJTYYEHHBIX 3HAUYCHUI.

Kpurepun ouenku:

MmeHee 25% — 0 6annoB;

oT 25% 1o 50% — 5 Gamios;

oT 51% no 75% — 5 Gamos;

ot 76% no 100% — 10 6amnos.

CamocrosiTeibHas padoTa
OueHuBaeTcss KayecTBO JOMAIIHUX paldOT, MPOBEPSIETCS TIPaMOTHOCTh B
odOpMIICHUH U TTPaBUIILHOCTH BhIMOJHEHUS — OT 0 10 10 Oanos.
Kpurepun ouenku:
o Mmenee 25% — 0 6annos;
o oT 25% 1o 50% — 4 6amos;
o oT 51% no 75% — 8 6amos;
° ot 76% 1m0 100% — 10 Gamnos.

ABTOMATH3MPOBAHHOE TECTHPOBAHME
He nipenycmorpeno.

JApyrue Buabl y4eOHO 1eiTeILHOCTH
Bunibl yueOHOM J1eaTeTbHOCTH, HE BOLIEAIINE B MPEBITYIIINE KOTOHKU TAOIUIIBI —
ot 0 10 30 6aoB.
1. KontponbHbie paboThI
2. YCTHBIN KOHTPOJIb 3HAHUM
Kpurepun ouenku:
o MeHee 25% — 0 6amios;
° oT 25% 10 50% — 10 6aios;
° oT 51% 1o 75% — 20 Gannos;
o ot 76% no 100% — 30 6anos..
IIpome:xxyTounas arrectauus (3x3amen) — ot 0 1o 40 6amnos..

[IpoBomuTcs 1O WHUIIMATUBE JeKaHaTa, OOBIYHO B CEpPEIMHE CEeMECTpa,
YUYUTBHIBAETCS UTOTOBasi MOCENIAEMOCTh HA MOMEHT IIPOBEACHUS, X0/ BBIIOJIHEHUS
¥ KOJIMYECTBO 3aBEPIICHHBIX Ja0OPATOPHBIX padOT, AKTUBHOCTH CAMOCTOSTEILHOMN
paboTHI.

33-40 6a,1J10B — OTBET HA «OTIIMIHOY;

25-32 6aJ1710B — OTBET Ha «XOPOILLIOY;



16-24 6a1J10B — OTBET Ha «YJIOBJIETBOPUTEILHOY;
0-15 0a/1J10B — HEYJOBJIETBOPUTENbHBINA OTBET.

Takum 00pa3zom, MaKCUMaJIbHO BO3MOXHAasi cyMMa OajioB 3a BC€ BHJIbI y4eOHOM
ACSITENFHOCTA CTYJCHTA 3a MEPBBIA CeMeCTp Mo AucHMILIHHE «MaTeMaTukay
cocrasisier 100 6amos.

Taoauna 2.2 Tabauuma nepecyera MoJy4eHHOH CTYA€HTOM CyMMbI 0aJ/J10B 1O
AUCHUIUInHEe «MaTeMaTHKa» B OLIEHKY (3K3aMeH):

oonee 90 H6amnos COTJIMYHO

ot 80 1o 89 GannoB «XOPOIIIOY

ot 64 1o 79 Gamnos «YZIOBJIETBOPUTEIBLHO»
MeHblIe 64 0aIoB «HEYIOBIIETBOPUTEIIBHO»

IIporpamma oneHNBaHUsA Y4eOHOM AeSITeJIbHOCTH CTYJIEHTA 3a 2 ceMecTp:
Jlekuuu
ITocemaeMocThb, OMPOC, aKTUBHOCTH U Ap. 3a 0JiuH cemecTp — oT 0 1o 10 Gamos.
Kpurepun ouenku:

e MeHee 25% — 0 6amos;

e 0T 25% 1o 50% — 2 6amos;

e 0or 51% no 75% — 4 6aos;

e ot 76% no 100% — 10 6amnos.

JlaGopaTopHble 3aHATHS
He npenycMorpeHsl.

IpakTnyeckue 3aHATHUSA
KoHTpob BBINOJIHEHUSI TPAKTUUECKUX 3aJJaHU B T€UEHUE OJHOTO CEMEecTpa — OT
0 no 10 GamnoB, mpoBepsieTCs MPABUIBLHOCTH BBIMOJHEHUS Pa0OThl U TOYHOCTH
MOJTYYEHHBIX 3HAUCHUM.
Kpurepun ouenku:

o Mmenee 25% — 0 6annos;

o oT 25% no 50% — 5 6amos;

° oT 51% 1o 75% — 5 Gaimos;

o ot 76% no 100% — 10 6annos..

CamocrosiTeibHas padoTa
OneHuBaeTcss KayecTBO JOMAIIHUX paboT, IpoBEpsieTCsl TIPaMOTHOCTh B
o(opmIIeHUH U IPaBUIBHOCTH BBIMONIHEHU - OT 0 10 10 6anios.



Kpurepun ouenku:

o MeHee 25% — 0 6amios;

o oT 25% 1o 50% — 4 6aos;

° ot 51% no 75% — 8 6amnos;

o oT 76% no 100% — 10 6amnos.

ABTOMATH3HPOBAHHOE TECTHPOBAHUE
He npenycmorpeno.

Jlpyrue Buabl Y4eOHOM AeATeJIbHOCTH
Bunpl yuyeOHOW JesATENbHOCTH, HE BOIIEAUIME B MPEAbIAYIINE KOJOHKU
Tabauiel — oT 0 1o 30 OansoB.
1. KontposbHbie paboThI
2. YCTHBIN KOHTPOJIb 3HAHUI

Kpurepun onenku:
o MmeHnee 25% — 0 6annoB;
° oT 25% 1o 50% — 10 6amos;
o oT 51% no 75% — 20 6amios;
° ot 76% 1o 100% — 30 Gayuios.
IIpomexxkyTounasi arrectauusi (3x3ameH) — ot 0 10 40 6ayIO0B.

[IpoBoauTcs 1O UWHUIMATHBE J€KaHaTa, OOBIYHO B CEpPEAMHE CEMECTpa,
YUYUTBIBAETCS UTOTOBas MOCEIIAEMOCTh HA MOMEHT IIPOBEJICHHUSI, X0/ BBIIIOJIHEHUS
Y KOJIMYECTBO 3aBEPILEHHBIX J1a00paTOPHBIX pabOT, AKTUBHOCTh CAMOCTOSATEIbHOMN
paboTHI.

33-40 0a/1710B — OTBET HA «OTIUYHOY

25-32 0aJ1510B — OTBET Ha «XOPOILLIOY;

16-24 06a,1710B — OTBET Ha «yJIOBIETBOPUTEIBHOY;

0-15 0a/110B — HEYTOBIIETBOPUTEIIBHBIN OTBET.

Takum 00pa3zom, MaKCHUMalbHO BO3MOXHAsi cCymMMa 0OajioB 3a BC€ BHUJIbI yueOHOM
ACSITENFHOCTA CTYACHTA 3a BTOPOM ceMecTp mo auciuruiiHe «MaTtemaTHKay
cocrasisier 100 6aoB.

Taoauna 2.2 Tabdauuma nepecyera moJay4eHHOH CTYAEHTOM CyMMbI 0aJ/J10B 10
aucuuiuinHe «MaTtemMaTuka» B OlleHKY (IK3aMeH):

oosee 90 6amIoB KOTIUYHOY

ot 80 10 89 GannoB «XOPOUIO»

oT 64 no 79 GamioB «YyIOBJICTBOPUTEIILHO)
MeHblIe 64 6aJI0B «HEYIOBJIETBOPUTEIBHOY




IIporpamma oneHNBaHUs Y4eOHOM AeSITeJIbHOCTH CTy/IeHTa 3a 3 cemMecTp:
Jlekuuu
[TocemaemocThb, OIIpOC, aKTUBHOCTH U Ap. 32 ofauH cemecTp — oT 0 1o 10 G6ayos.
Kpurepun ouenku:

e MeHee 25% — 0 6anoB;

e 0T 25% no 50% — 2 6amos;

e 0T 51% no 75% — 4 6amos;

e o1 76% 1o 100% — 10 6amos.

JlabopaTopHble 3aHATHSA
He npexycmoTpensl.

IIpakTH4yeckue 3aHATHS
KoHTpob BBINOJIHEHUSI TPAKTUUECKUX 33JJaHU B T€UEHUE OJHOTO CEMECTpa — OT
0 nmo 10 OGamnoB, mpoBepsieTCs MPABUIBHOCTh BBINOJHEHHSI pabOThl U TOYHOCTb
MOJTYYEHHBIX 3HAUCHU.
Kpurepun ouenku:
e MeHee 25% — 0 6amios;
e 0T 25% 1o 50% — 5 Gamos;
o 0T 51% no 75% — 5 Gamos;
e ot 76% no 100% — 10 6amnos.
CamocrosiTesibHast padoTa
OueHuBaeTcs Ka4yecTBO JOMAIIHUX paldOT, MpPOBEpsIETCS TPaMOTHOCTh B
oOpMIICHUH U TTPaBUIILHOCTD BhIMOJHEeHHS — OT 0 10 10 Oanos.
Kpurepun ouenku:
° Mmenee 25% — 0 6annos;
o oT 25% 1o 50% — 4 6amos;
o oT 51% no 75% — 8 6aos;
o ot 76% no 100% — 10 6annos..
ABTOMaTH3MPOBAHHOE TECTUPOBAHME
He nipenycmorpeno.

JApyrue Buabl y4eOHO 1eiTeILHOCTH
Bunbl yueOHOM nesTeNbHOCTH, HE BOIICAIINE B MPEABITYIIINE KOJIOHKH TaOIUIIBI —
ot 0 10 30 6aoB.
1. KonTposnbHbie paboThI
2. YCTHBIN KOHTPOJIb 3HAHUU
Kpurepun ouenku:
° MeHee 25% — 0 6amios;
° oT 25% 10 50% — 10 6aios;
° oT 51% 1o 75% — 20 Gannos;
o ot 76% no 100% — 30 6anos..
IIpome:xxyTounas arrectauus (3x3amen) — ot 0 10 40 6amios.



[IpoBomuTcs 1O WHUIIMATHUBE JEKaHaTa, OOBIYHO B CEPEIMHE CEeMEeCTpa,
YUYUTBHIBAETCS UTOTOBasi MOCENIAEMOCTh HA MOMEHT IIPOBEACHUS, X0/ BBIIOJIHEHUS
¥ KOJIMYECTBO 3aBEPIICHHBIX Ja0OPATOPHBIX padOT, AKTUBHOCTH CAMOCTOSTEIILHOMN
padoTHL.

33-40 6a/1J10B — OTBET HA «OTJIMYHOY;

25-32 0a/1J10B — OTBET Ha «XOPOUIOY;

16-24 6aJ1710B — OTBET Ha «yJAOBJIETBOPUTEIHHON;

0-15 6a1J10B — HEYJOBJIETBOPUTEIBHBIN OTBET.

Takum 00pa3zom, MaKCHUMalbHO BO3MOXHAsi cCymMMa 0ajioB 3a BCE BHJIbI yueOHOM
NEATEIbHOCTA CTYyAEHTa 3a TPETHUH CeMEeCTp Mo AUCUUIUIMHE «MaTeMaTHKa»
cocrasisietr 100 6awoB.

Tabémuna 2.2 Tabdumnma nepecyera MOJYYeHHOH CTYJEHTOM CYMMBbI

0aJ10B Mo JucHMILIUHe «MaTteMaTuKa» B OLEHKY (3K3aMeH):

6onee 90 6amioB «OTIUYHO

ot 80 1o 89 GamioB «XOPOLLOY

ot 64 1o 79 GannoB «YJIOBJICTBOPUTEIBHOY
MeHble 64 6aJoB «HEYJIOBJIETBOPUTEIHHOY




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. MaTepuajbHO-TeXHMYeCKOe o0ecredeHHe TUCIUIIHHBI

Jlns mpoBeAeHUs 3aHATHHA MO JUCHMIUIMHE «MaremaTuka», IperyCMOTPEHHOU
yuebnbiM TuiaHoM OOII, umeercs HeoOxonuMas MaTepHallbHO-TEXHUYecKas 0a3a,
COOTBETCTBYIOIAs [EUCTBYIOIIMM CaHUTApHBIM U IIPOTHUBOIIOKAPHBIM IIpAaBUIaM U
HOpMaM:

— JIEKIMOHHAsl ayJUTOPHs, OCHAIICHHAas MYJbTUMEIUNHBIMU MPOEKTOpamH,
MapKepHBIMHU JTIOCKaMH ISl AEMOHCTpALMK y4eOHOTo MaTepHuaa;

— CIIELMAJIM3UPOBAHHBIE  KJIACChl,  NPEJHA3HAYEHHBIE  JUIL  IPOBEACHUSA
MIPAKTUYECKUX 3aHATHII;

— OubnuoTeuHbli  (QOHA,  YKOMIUIEKTOBAaHHBIA  TEYAaTHBIMU  U3JAHUSIMU,
NIEPEUYHCICHHBIMU B pa3Jiesie 8 B HE00X0IMMOM KOJIMYECTBE; IIEKTPOHHAs OMOIHOTEKa;

— CIIEUAIFHO 000pY/JOBaHHBIE TOMEIIEHUS JJIsl CaMOCTOSITENIBHOW —PaOOTHI
00y4aromuxcsi ¢ KOMIBIOTEPHBIM 000PYAOBAHUEM U JIOCTYIIOM K ceTh HTepHeT.

[Iporpamma coctaBieHa B coorBercTBuM ¢ TpeboBanusmu DPI'OC BO mno
Hanpasieanio noarotoBku 09.03.03 «lIpuxmagnas wHpopmaTHKa» W ofoOpeHa Ha
3acegaHuu kadeapsl TeOpUH PYHKIUNA U CTOXACTUYECKOro aHaiu3a oT 25 okTsaops 2021
roja, mpotokosa Ne 2.

Astop: npodeccop kadenpst TOUCA, 1.¢.-m. Hayk [1.A. Tepexus.
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