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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOCHUS AUCITUTIUHBI:

B pesynbrare ocBoeHHMS y4eOHOM IUCHMIUIMHBI «MaTeMaTHYECKUM aHaIM3» CTYACHT JOJDKCH
OBJIaZIeTh 0a30BBIMM 3HAHWSIMH W3 HAy4HOH OO0JACTH MaTeMaTHYeCKOro aHalii3a, BKIIOYAIOIIUMU
MMOHUMAaHHE OCHOBHBIX ()aKTOB, KOHIICTIIINH, TPUHIIUIIOB TEOPUM, CBI3aHHBIX C MIPUKIIAIHON MaTEeMaTUKON 1
MH(POPMATUKON M OTHOCAIIMXCS K OOBEKTaM M, B LIEJIOM, K 00JacTsaM NMpo(ecCHOHAIBHOW NeSTeTbHOCTH
OakajaBpOB MPUKIATHOW MaTEeMaTUKU U HHGHOPMATHKU

3apaum, peanusyromue:

- TEOPETHUYECCKUH KOMITOHEHT 1€ OCBOCHUS TUCIIUTIIINHBI:

M3y4YEHUE OCHOBHBIX MOHSATUNA U METOJOB MAaTEMAaTHYECKOT0 aHaM3a, JIeKAIUX B OCHOBE MPUMEHE-
HUSA MaTeMaTUYeCKOro aHaju3a B IPOCKTHOH, TMPOU3BOJICTBEHHO-TEXHOJIOTMYECKOW, Hay4YHO-
HCCIIE0BATENIbCKOM, OpPraHU3alMOHHO-YIIPABIECHYECKOH, COIIMAIIbHO OPUEHTUPOBAHHON U T€IarOTUYECKON
JeATEILHOCTH OaKaaBpOB MPUKIIATHON MaTEMaTUKH U HH(POPMATHKH;

- I03HABATEIbHBIM KOMIIOHEHT 1I€JTU OCBOCHUS TUCIUILIUHBIL:

1) ¢opMupoBaHHE OTHOIIEHUS K MATEMAaTHYECKOMY 3HAHUIO KaK KOMIIOHEHTY 0a30BbIX ICHHOCTEH
MHUPOBOH KYJIbTYpPbl K TOTOBHOCTH OIMPATHCSI HA HETO B CBOEM JIMYHOCTHOM, OOIIEKYIBTYPHOM U Tpodec-
CHOHAJIBHOM Pa3BUTHH;

2) dbopmHpoBaHHUE MPEACTABICHUI 00 OCHOBHBIX 3Talax CTAHOBJICHUS MAaTEMaTHYSCKOTO 3HAHUS, O
CTPYKTYpE U COACPKAHUH OCHOBHBIX Pa3/eIOB MaTEMaTUYECKOTO aHaN3a, O POJIU U MECTE MaTeMaTuye-
CKHMX METOJIOB B Pa3JIMYHBIX MPEAMETHBIX 00J1acTAX U cepax yeIoBeUeCKOU NeATeTbHOCTH;

- MPAKTUYECKUH KOMITOHEHT 1€ OCBOCHHUS TUCIUTIINHBI:

1) oBjajieHre OCHOBHBIMH METOJAMH PEIICHHUS 3a/1a4 Kypca;

2) TOBBIIICHUE YPOBHSI BJIaICHUS MATEeMaTHYECKUM SI3bIKOM U MATEMaTUYECKOW CHMBOJIMKOU, IMPH-
MEHSEMBIMH TP PEIICHUH MPO(eCcCHOHAIBHBIX 33]1aY;

3) coBepIlICHCTBOBAHUE YMEHHI JIOTHUECKH BEPHO U apTyMEHTHPOBAHO IPOBOJIUTH PACCYKICHHUS.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTCs K 6a30Boit yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»

[IpepexBU3UTHI TUCUUILIUHEBL: Omcymcmeyom

[ToctpexkBusutsl aucuuruiunsl: b51./1.6.17 JQugpgepenyuanvuvie ypasuenus, bl1.J[.5.18 Teopus
séeposmuocmet. u mamemamuyeckas cmamucmuxa, blJ[.6.21 Yucnenunvie memoowl, b51.J].b.26
Komnnexcnoiti ananusz, b1.J1.5.27 Onemenmuvl (ynxkyuonanvrnoeo awanusa, b1.J{.b.28 Mamemamuueckas
noeuxa, B2.ILFB.YV.I Hayuno-uccnedosamenvckas paboma (nonayueHue NEpeUYHbIX HABLIKOE HAYUHO-

uccne0o8amenbCekol pabomsoi)

3 TpeOoBaHusA K pe3yibTaTaM 00y4YeHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAalpaBiieH Ha (pOpMHUpPOBAHUE CIAEAYIOUINX PE3YIbTATOB 00YUEHHUS

[1nanupyemble pe3ynbTaThl
00y4YeHHs 110 TUCLUIUIMHE,
Kozn u HaumeHoBaHue Kon u HanMeHoBaHME HHAMKATOpA
. XapaKTEepU3YIOIINE TaIbl
bopMupyeMbIX KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU
¢dbopmupoBaHus
KOMITETCHINI
OIIK-1 Cnocoben npumensats | OIIK-1-B-2 Mmeer npezcraBieHue o 3HaTh: OCHOBHBIE IOHSTHS
(dbyHaMeHTalIbHbIE 3HAHMUS, COBPEMEHHOM MAaTeMaTHYEeCKOM ammnapare, |d UMETh MPEICTaBIEHUE O
MOJIy4YeHHbIE B 00J1aCTH IIPUMEHSIEMOM B UCCIIE0BATEIBCKON U COBPEMEHHOM
MaTeMaTHYeCKUX U (MIIH) MPUKIIATHOM JESTEIbHOCTH NP PEIIEHUN MaTeMaTHUYeCKOM arrapare,
€CTECTBEHHBIX HayK, U 3aj7ja4y B 00JIaCTH MaTeMaTU4YECKUX U (HJTH) IIPUMEHSIEMOM B
MCIIOJIb30BATh UX B €CTECTBEHHBIX HAyK HCCJIEIOBATEIbCKOMN U




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyembie pe3yibTaThl

00y4YeHHUs MO TUCIUTUINHE,

XapaKTEePU3YIOIIHE ITAIbI
¢dbopmupoBaHus
KOMITETEHIINI

npodeccnoHaTBEHOM
JEATSIbHOCTH

OIIK-1-B-3 JleMOHCTpUpYET HaBBIKU
pEeLIeHHsI TUIIOBBIX 337a4 C y4ETOM
OCHOBHBIX TOHATUH U 00IINX
3aKOHOMEpPHOCTEHN, POPMYyIUPYEMBIX B
pamkax 0a30BbIX JUCLMILIMH MaTeMaTUKH,
MH(POPMATUKU U €CTECTBEHHBIX HAyK
OIIK-1-B-4 IIpumMeHseT noJy4yeHHbIE 3HAHUS
MaTEeMaTHYeCKOro anmnapaTa /Ui peleHus
KOHKPETHBIX 3a/]1a4 B 00JIaCTH
npodecCHOHAIBHOM 1A TEIbHOCTH

MIPUKIIATHON EATEIbHOCTH
P PEIICHUH 3a/1a4 B
00J1aCTH MaTeMaTHYCCKUX U
(WJIM) eCTECTBEHHBIX HayK
YMeTh: NpUMEHATH
HaBBIKH PEIICHUS TUITOBBIX
3aJ1a4 ¢ y4€TOM OCHOBHBIX
MOHSATHH U 00IIHX
3aKOHOMEPHOCTEH,
(bopMyIUPYEMBIX B paMKax
0a30BbIX OUCIUININH
MaTeMaTUKHu, THHOPMATHKH
U €CTECTBEHHBIX HAyK
BJanerb: HaBbIKAMU
MIPUMCHECHHUS TTOJTYICHHBIX
3HAaHHUSA MAaTEMATUYECKOr0
ammapara JiUIs pericHHsI
KOHKPETHBIX 3a71a4 B
obnactu
podeCCHOHATBHON
JIEITEIIbHOCTH

4 CTpyKTypa U colepKaHHue IMCHHUIINHBI

4.1 CTpyKTypa IHCHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHHUIIINHBI COCTaBIseT 13 3aueTHbIX eAnHMUIl (468 akaIeMUYECKUX YacoB).

TpynoeMKocCTb,
Bun paboter aKaJIeMUYECKHX YacOB
1 cemectp 2 cemMecTp 3 cemecTp BCETO
OO01asi Tpy10€MKOCTh 144 180 144 468
KonrakTHasi pabora: 69,25 69,25 69,25 207,75
Jlexmum (J1) 34 34 34 102
[IpakTuueckue 3anstus (I113) 34 34 34 102
Koncynpranuun 1 1 1 3
[TpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25 0,25 0,75
CamocrosiTesibHas padora: 74,75 110,75 74,75 260,25
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEOPUECKO20
saoanus (UT3);
- camono02omoska (npopabomka u
nosmopeHue 1eKYUoHH020 Mamepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoout;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K PYOEIHCHOMY KOHMPOJIO
Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH IK3aMeH
AU pepeHpOBaAHHBIN 3a4eT)

Paznensl nucuumiveel, n3ydaembie B 1 cemectpe




KomnuectBo yacos

HanmenoBanue pasznenos AynuropHas Bre-
pas- pabora ay.
nena Bcero pabota

JI 113 JIP CP
1 2 3 4 5 6 7
1 MHoxecTBa, (QYHKIUH, JOTHYECKAE CHUMBOJIBL
12 2 2 - 8
YucioBble MHOXKECTBA.
2 UuciioBble NOCIEA0BATENBHOCTH U UX MPEIEIIbI 16 4 4 - 8
3 ITpenen dynkimm 18 4 4 - 10
4 HenpepsiBHBIC DYHKITNN 12 2 2 - 8
) [TpousBonusie u nuddepenuanst. [pasuna aud- 12 5 2 i 8
(dbepeHIpOBaHUS.
6 OcHOBHBIE TEOpeMbl 0  JaU(PEPEeHIIIPYEMBIX
16 4 4 - 8
GYHKIHSIX
7 Hccnenosauue CI)XHKLII/II/I U OTBICKAHHME JKCTpe- 18 4 4 i 10
MaJIbHBIX 3HAUYCHUHN
8 QOyHKIMS MHOTHX TEPEMEHHBIX, €€ Ipeaes U He- 16 4 4 i 8
IPEPHIBHOCTh
9 Juddepennmanpaoe ucuucienne (GyHKIUNA MHO- 24 8 8 i 8
T'HX NTEPEMEHHBIX
Utoro: 144 34 34 - 76
Pa3nenbl qUCHUIITMHEL, U3y4aeMble BO 2 ceMecTpe
KomuuectBo yacos
Ne HanmMeHoBaHME pa3ienoB AynuropHast Bre-
pas- pabora ayj.
nena Bceero paboTa
J I13 JIP CP
1 2 3 4 5 6 7
10 | IlepBooOpa3Has GhyHKIMS U HEONPEACICHHbI UH- 32 6 6 i 20
Terpai
11 | Onpenenennsblii unTerpan Pumana, ero mpuiosxe- 64 16 16 i 32
Husi. HecoGCTBeHHBIE HHTErpaibl
12 Uucnossle psiibl. beckoHeUHbIEe TPOU3BECHUS. 28 4 4 - 20
13 | ®yHKIMOHAIBHBIE TOCIEIOBATEIHLHOCTH U PSJIBI 28 4 4 20
14 CTeneIV{HLIe psanbl. Pa3noxenue ¢(yHKuMii B cre- 28 4 4 20
TIEHHOH psif
Hroro: 180 34 34 - 112
Paznensl AUCHUIUIMHEL, U3y4aeMble B 3 cemecTpe
KonnuecTBo vacos
Ne H Ayaut Bre-
auMEHOBAHME Pa3/CIIOB YAUTOpHAA HC
pas- paboTa ayJ.
nena Bcero paboTa
JI I13 JIP CP
15 | JIBoliHBIC MHTETPAIIBI 19 6 6 - 9
16 | Tpoiinble HHTErpaIbl 17 4 4 - 9
17 | KpuBonuHeiiHbIe HHTETPAIIBI 18 4 4 - 10
18 | IloBepXHOCTHBIE HHTEIPAJIBI 18 4 4 - 10
19 | Teopwus nomus 18 4 4 10




20 | MuTerpansbl, 3aBUCAIINE OT MapaMeTpa 18 4 4 - 10
21 | Papel u unterpan Oypbe 34 8 8 - 18
Hroro: 144 34 34 - 76
Bcero: 468 102 82 284

4.2 Cogepxanme pa3iejioB IUMCHUNIMHBI

1 pa3znen MHoxkecTBa, QyHKIIUH, JIOTHYECKHE CUMBOJIbI. YHC/I0BbIe MHOKECTBA.

[Tonsatue MHokecTBa. Omepauuu Hajx MHOxecTBaMH. OTOOpakeHHME MHOXKECTB. bueKkTHBHOE U
obpatHoe oToOpakeHus. [loHsTHE CIOXHON (QYHKIMU. OKBHUBAJCHTHOCTh MHOXecTB. CyeTHble H
HecueTHble MHOKecTBa. CBOICTBAa CUETHBIX MHOXECTB. MHOXXeCTBa MOIIHOCTU KOHTHHYyMa. KBaHTODBI,

nMmIunkanus. Bunsl teopem. IIpasuna Moprana. HecuetHocTh MHOXKECTBA R Toumsie rpaHu 4YUCIIOBOIO

MHO’KECTBA, TEOPEMBI UX CyLIECTBOBaHUSA. CBONCTBO MOJIHOTHI MHOYKECTBA R. [IpomexxyTKH, OKpECTHOCTD
TOYKHU.

2 pazaes YuciaoBble MOC/I€10BATEILHOCTH M UX NPe/ieJibl

[lonsiTe ymciaoBOM moOcaeAOBaTeNbHOCTH. OrpaHUYEHHbIE W HEOTPAaHUYEHHbIE, MOHOTOHHBIE
rocienoBarenbHOCTH.  Ilpenenn mocimenoBaTeNbHOCTH, CBOMCTBA CXOISMLIMXCS  ITOCJIENOBAaTEIbHOCTEH.
Teopema bonbriano-Beiteprpacca. Huxnuii, Bepxuuil npeaesnbsl. @yH1aMeHTaNIbHAS TOCIIEI0BATEIbHOCTD.
Kpurepnii Komm.

3 paspea llpexen pynkuun

UucnoBble (YHKIMH OIHOW JCWCTBUTENBPHOW TIEPEMEHHOW. OJeMeHTapHble (GYHKIUH M HUX
knaccudukanusa. Ilpenen ¢ynkumu mno I'eline m nmo Komm, ux skBuBanmeHTHOcTh. Kputepuit Korm.

_|_
OcHoBHBIE TeopeMbl 0 mperenax. OgHocTopoHHHE Tpeneibl. [Ipeaensr GyHKIMU TpU X —> 100, X —> 0,

beckoneuHo mainas 1 6eckoHEYHO OoJibIIas (YHKLUH, UX CBA3b. HeonpeaeneHHble BbIpaXKeHHUS.

4 pazaen HenpepbiBHBIC (PyHKIHH

[TonsTue HenpephlBHON (YHKLIHMM B TOYKE W Ha MHOXecTBE. ApuU(METHUECKHE OIepaluu Haj
HEeTpepbIBHBIMU (YHKIHUAMHU. Touku paspbiBa QyHKIMH M MX Kiaccuukanus. HempepbIBHOCTD CIOXKHOM
¢ynkuuu. JlokanbHble CBOMCTBa HempepbIBHBIX (yHKUUH. CBoMicTBa (QYHKIMH HENpPEphIBHBIX HA OTpE3Ke:
Teopembl Benepmrpacca, TeopeMbl bosbnana-Komm. PaBHOMepHas HempepblBHOCTB. Teopema o
MOHOTOHHOCTH ¥ HEIPEpbIBHOCTH 00paTHON ¢yHKunu. CBOIICTBa MOHOTOHHBIX (yHKUMH. HenpepblBHOCTH
OCHOBHBIX 7IeMEHTapHEIX (yHkiumii. Yucno ©. JIpa 3ameuaTenbHbIx mpefena. CpaBHEHHE OECKOHEUHO
MaJbIX U OECKOHEUHO OONBIINX (DYHKITUH.

5 pasnen IlpousBoansie u nuddepenunainsl. [IpaBuna nupdepeHunpoBanus

Onpenenenue npousBogHONH. OHOCTOPOHHUE MPOU3BOAHbBIE. HenpepbiBHOCT nuddepeHipyeMoit
¢byskun. ['eomeTpuueckuil 1 MEXaHUYECKUN CMBICI NPOU3BOAHON. [Ipon3BoAHbBIE CIOXKHOW M 0OpaTHOU
¢ynkuuu. IlpaBuna nuddepenuupoanusa. Tabmuia npou3BoAHBIX. VHBapuaHTHOCTH ()OPMBI MEPBOTO
mudppepennnana. [IpousBonnsie u quddepeHnmanbl BeIcNX nopsaakoB. JuddepenuupoBanue HEsIBHBIX U
napaMeTpUUecK 3aJaHHBIX (QYHKIUH.

6 pazaes OcHoBHBbIE TeopeMbl 0 1M PepeHIHPYeMBbIX (PYHKIHAX

Teopembr ®epma, Posmns, Jlarpanxa, Komm wu [apOy. CnenctBus u3 Teopemsl Jlarpanxka:
MIOCTOSIHCTBO (PYHKIIMM, MMEIOILEH Ha MHTEpBAJ€ PaBHYIO HYJIO NMPOU3BOJAHYIO; YCIOBUS MOHOTOHHOCTH
(GYHKIIMU Ha HHTEpBaJe; OTCYTCTBHE Y MPOM3BOAHOM YCTPaHUMBIX TOUEK pa3pbiBa U TOUYEK pa3pbiBa MEPBOrO
pona. IlpaBuno Jlomutansa. ®@opmyna Teitnopa. PaznoxkeHne HEKOTOPHIX SJIEMEHTApPHBIX (YHKIHMMA IO
bopmyrne MakiopeHa.

7 pa3nea UcciienoBanue (PyHKIMU M OTHICKAHME IKCTPEMAJIbHbIX 3HAYCHUIA.

[TonsaTue nokanmpHOro 3KcTpeMyma (QyHKUuMU. HeoOxomumoe yciaoBHE, JOCTaTOYHOE YCIOBHE
JOKaJIbHOTO 7KcTpemyMa. OmpesenieHne BBIMYKJION BBepX (BbIMyKJIoM BHHU3) (GyHKIUHU. JlocTarouHble
YCJIOBHS BBIIMYKJIOCTH BBEpX (BBIMYKJIOCTH BHU3) ¢yHKUMHU. Omnpenenenue Touku nepernda. Heodxoaumoe
yCIIOBUE M JOCTATOYHOE YCJIOBHE TOYKM Tmeperuda. Acumntotel Trpaduka ¢yHkuuu. [lonsTHe
KPUBOJMHEHHONW acuMnToThl rpaduka ¢yHkmuu. OOmas cxema HCCIEAOBaHUS M IOCTPOEHUsS rpadukxa
¢byHkun. 'mobanbHbIN SKCTpeMyM (QYHKIMHM Ha oTpe3ke. MeTonpl mpUOIMKEHHOTO BBIYMCICHHS KOpHEH
YPaBHEHUS.

8 pazaes @yHKUMS MHOTHX NlepeMeHHBIX, ee Npe/e U HelPepbIBHOCTD.




®ynxius Mnepemennsix u ee rpapuk. IToBepxHOCTH ypoBHS. Onpenenenne npeaena QyHKIHH 110

I'eiine u mo Komm, ux sxBuBanentHocTh. Kpurepuii Koum. IIpenen ¢pynkuum f (X) mpu X X npenen
GbyHKIIMM 1O JaHHOMY HampaBieHuto. [loBropHble npeaensl. HempeprlBHOCT (YHKIIMM B TOYKE W Ha
MHOXKecTBe. HemnpepbslBHOCTh (YHKIIMM B TOYKE II0 JAHHOMY HalpaBiieHHI0. JIoKanbHBIE CBOIWCTBA
HernpepbiBHOW (yHkmuu. HempepwiBHOCTH ciokHO#M ¢yHKIMU. CBoOWCTBa (yHKIIMHA, HEMPEPHIBHBIX Ha
KOMITAKTE ¥ Ha CBA3HOM MHOXECTBE. PaBHOMEpHast HEPEPBIBHOCTD.

9 paznen uddepenunanbHoe ucHUcIeHHe (PYHKIMA MHOTHX NepeMeHHbIX.

UYactHble ipousBoiHbIe (GYHKIMU B Touke. Onpenenenue nuddepeHmpyeMoctd GyHKINH B TOUYKE.
I'eomeTpuueckuit cMpicn ycnoBus auddepenuupyemoctu. Heobxoaumoe ycinoBue, JOCTaTOYHbIE YCIOBUS
madppepermupyemoct.  Juddepennmporanue  cnoxknodt  ¢yaknuu.  Juddepenuman  GyHkumun
MHBAapUAHTHOCTH (GopMbl mnepBoro nuddepenimana. Yactuole npou3BoaHbe U AU(QepeHnansl BRICIINX
nopskoB. OIpe/eeHne YacTHBIX MPOM3BOAHBIX BTOporo u n-ro (N> 2) nopsiaka. OmnpeneneHue n-

kparHoit  muddepennupyemocru (N = 2). JlocratoyHOE  yClIOBHE  JBYKPaTHOM M N-KpaTHOH
muddeperHuupyeMocty GyHKIMHU B Touke. Teopema 0 HE3aBUCMMOCTH CMELIAHHbBIX YAaCTHBIX MPOU3BOIHBIX
ot nopsiaka auddepentmposanus. duddepennnan Broporo nopsiaka, matpuna ['ecce. Auddepennnan n-ro
nopsigka. ®opmyna Teinopa.

Omnpeznenenue JTOKAIBHOTO dKcTpeMyMma (yHkuud. Heobxomumoe yciioBUe, JOCTAaTOYHBIE YCIOBHUS
JIOKaJIbHOT O 3KcTpemyma. Ciydaid QyHKIMU ABYX EPEMEHHBIX.

[Tonsatne HesBHON (GYHKIMM ABYX M Oojiee MEpPEeMEHHBIX. BBIYHMCICHHE YaCTHBIX MPOM3BOJIHBIX
HEesIBHO 3aJjaHHOM (pyHKIMH. OcoOble TOUYKM MOBEPXHOCTHU M IJIOCKOH KpuBOi. DOpPMYIUPOBKA TEOPEMBI
CYIIECTBOBAHMS HESBHOW (YHKIMM  HECKOJBKHX TepEeMEHHBIX. HesBHbIE (yHKIMH, OIpenesseMbie
cucreMoi (YyHKIMOHAJIbHBIX ypaBHeHuM. Teopema cymecTBoBaHUA U AUPPEPEHIUPYEMOCTH 3TUX
¢bynkuuii. TloHsATHE HE3aBUCUMOCTH M 3aBHCUMOCTH (GYHKUIMH. JlOCTaTOYHBIE YCIIOBHS HE3aBHCHMOCTH
¢bynkuuii. DyHKIMOHATBHBIE MATPULIBI U UX TPUITOKEHUS.

[TonsiTHe ycnoBHOTO SKcTpeMyMa GyHKIMH. HeoOxoaumoe ycinoBue ycioBHOTO dKcTpeMyma. Meton
MHOxHTenen Jlarpamka. @opMyIMpoOBKa JOCTaTOYHBIX YCIOBHM YCIOBHOTO 3KCTpPEMyMa.

CopepxaHue pa3JesioB AUCUUILIMHBI, U3y4aeMBbIX BO 2-M CEMECTpPE

10 pa3nen IlepBooOpa3nast pyHKIMA ¥ HeoNpeAeTeHHbI HHTErpaJl

[Tonsatne mnepBooOpasHoi ¢yHkuuu. OOmMKA BUA MEpPBOOOPa3HON Ui JAaHHOH (QYHKIUH.
Heonpenenennbiii maTerpan, ero cpoiictBa. Tabmuma uHTErpasioB. HTErprpoBaHHUE IMOJCTAHOBKOH U IO
yacTaM. Pa3noxeHue mpaBuIbHON pallMOHANIbHOM IpoOM Ha cymMMy mpocTeiimux Apodeil. HTterpupoBanue
palMoOHANBHBIX Jp00ei, HEKOTOPHIX TPUTOHOMETPUUYECKUX U UPPALIMOHAIBHBIX BBIPAKEHUH.

11 pa3nes OnpeaesienHblil nHTerpaa Pumana, ero npuio:keHusi, Heco0CTBEHHbIE HHTErPaJibl

Onpenenenue UHTErpupyeMocT GpyHkuu no Pumany u unrerpana Pumana. Heo6xonumoe yciaosue
uHterpupyemoctu ¢ynkuuu no Pumany. Cymmer [lapOy, ux cBoiictBa. Jlemma J[lapOy. Kpurepuit
uHTerpupyemoctd ¢yHkuuu no Pumany. Knaccel umHTerpupyemsix (ynkiuii. CBoiicTBa ONpenereHHOro
uHTerpana. Teopemsl 0 cpeqHeM 3HaueHuU. OmpeneneHne HHTerpaiga ¢ MepeMeHHbBIM BEPXHUM IPEIETIOM,
€ro HemnpephBHOCTh M AupdepeHunpyeMocTs Kak (GyHKIMH BepxHero mpenena. CyiiecTBoBaHUe
nepBooOpa3zHoi /i HenpepbiBHOW QyHkIu. ®opmyna HeroTona-Jleitbnuia. Borurcnenue onpeaeneHHOro
MHTETpaia 3aMEHOM NEPEMEHHOMN U 110 YaCTSAM.

[TonsTe KBaIpUpyeMOCTH IIomaau Iuiockoil ¢urypsl. Kpurepuit kBampupyemoctu. CBoiicTBa
kBagpupyembix ¢uryp. Ilonstue kybupyemoctu u obdbema Tena. Kpurtepuit kyOupyemoctu. CBoMCTBa
KyOupyembIX Tejd. Bbrumcnenue miomaaed IIOCKUX (QUIyp, AJIUH KPUBBIX, OOBEMOB Tej, IUIOUIaaen
MOBEPXHOCTEN BpalleHus. Beruncienne paboThl MEpeMEHHON CHIIbI, JUIMHBI IYTH U Apyrue (Qpu3ndeckue
3amaud. HecoOCTBEHHBbIE MHTETpajibl Ha MONYNPSMOM M Ha BCEM YHCIOBOW NPSIMOM; MX CXOAUMOCTb U
pacxogumocTb. Kputepuit Komm cxogumoctu 3T0oro HecoOcTBeHHOro mHTerpaia. IlpusHaku cpaBHEHUS.
HecoOcTBeHHbIE HHTErpanbl OT HEOTpaHMYEHHBIX (QYHKIHUI. AOCONIOTHAsS U YCIOBHAas CXOAMMOCTb.
[Tpusnaku cpaBHeHus. ['7aBHbIE 3HAUeHUS HECOOCTBEHHBIX WHTErpajoB. lIpuOnmkeHHOE BBIYUCICHHE
nHTerpasioB Pumana.

12 pasnes Uncnossble psiabl. beckoHeuHble Mpon3BeaeHUS.

[TousiTne yncnoBoro psaa. CXOAMMOCTh U pacXOJUMOCTh, cymMma psifa. [Ipocreiiire cBoricTBa psaa.
Kpurepuii Kommm. Heo6xonumbiit npu3Hak cXxoauMOCTU. YUCIOBBIE psAbl C HEOTPULATEIbHBIMH YJIEHAMH.
HeoOxonumoe u gocratounoe ycioBue cxogumoctu [Ipusnaku cpaBHenus. [Ipusnaku Jlanam6epa u Komu.
WuTterpanbublil npusHak. 3eta - pynkuus Pumana.



AOcComIoTHas U yCIOBHasi CXOAMMOCTh MPOU3BOJIBHBIX psAnoB. CBoiicTBa aOCONIOTHO CXOMSIIUXCS
psanoB. [Ipusnaku AbGens u Jupuxie. Psan JleitGnuna, ero. cxomumocts. OrieHka ocratka psna JleiOHua.
ITpousBenenue psnoB. Teopema Meprenca. OO0OIIEHHBIE METOIBI CYMMHUPOBAHHS PACXOASAIINXCS PSIIOB.
[TonsTe OecKOHEYHOro TMPOU3BEACHMS, €ro CcXoAUMOCTh. HeoOxonumoe yclioBHE CXOAWMOCTH
0ECKOHEYHOro NMpou3BeJeHUs. [[BOWHBIE U MOBTOPHBIE PAIBI, CXOAUMOCTh. CBS3b MEXAY CXOAMMOCTBIO
JBOMHOTO M IOBTOPHOrO psifoB. Kputepuili cXoAuMOCTH ABOMHOIO psila C HEOTPULATEIbHBIMA YICHAMM.
AOCOMIOTHAs CXOIMMOCTH IBOMHOTO psifa. JlocTaTouyHbIi MPU3HAK CXOJAMMOCTH JBOMHOTO psijia

13 pa3znes OyHKIHOHAIBbHBIE NOCJI€0BATEIbHOCTH U PSAIBI

[Tonsatne (yHKIMOHATBPHOW TIOCIEAOBATENBbHOCTH U (pyHKOMOHANBHOTO psina. CXOIUMOCTD
(GYHKIIMOHATIBHOW TOCJIEOBATEIbHOCTU (psila) B TOUKE M Ha MHOXECTBe. PaBHOMepHas CXOAMMOCThH Ha
MHOxecTBe. Kputepuit Komm paBHOMEpHON cXOoAMMOCTH TocienoBaTenbHocTH (psiga). Ilpusnak
Beiiepmpacca.

14 pazgea CreneHHble psbl, pa3jiokeHue QyHKIUH B CTENIEHHOH P,

CreneHHoO# psig U 00JaCTh €ro cXoAMMOCTH. Paguyc m MHTEpBajd CXOAWMOCTH CTEIEHHOTO psja.
HenpeprpiBHOCTE ~ CyMMBbl  CTeEHHOro  psiza.  IlouneHHoe ~ MHTErpUPOBAHUE M MOWIEHHOE
muddepeHnpoBanne CTEEHHOTO psa.

Paznoxxenne ¢GyHKIMU B CTEEHHOU psna. HeoOXomumple  TOCTaTOYHBIC YCIOBHS Pa3lOKEHUS
byakuuu B creneHHou psan. Psag Teimopa. PaszmokeHne HEKOTOPHIX 3JEMEHTAapHBIX (YHKIHA B Pl
Telnopa.

15 pa3nen J{BoiiHbIe MHTETrPAJIbI

Kpurepuii kBagpupyemoctn muiockor obmactu D. 3amaua 006 oObeMe IMJIMHIPHYECKOTO Tea.
Obmiee ompeneneHue BOMHOro uHTerpana. OCHOBHBIE CBOMCTBA JBOWHOrO wuHTerpana. [loBTOpHBIN
MHTErpaJl U ero BeIYUCIIeHNE. Bpluncienrne ABOMHOIO HHTErpajla ¢ IOMOIIBIO IOBTOPHOTO.

OtoOpaxkenue obnmact G miockocty O'uv  Ha obmactb D mnockoctn Oxy B Touke (u, V).
KpuBonuneiinsie koopauHatel. SIkoOuan oroOpaxenus odmactu G Ha obmacte D m ero reomerpuyecKuii
cMmpicii. Teopema O 3aMeHEe NEPEMEHHBIX B JBOMHOM HHTerpaie. J[BOWHON wuHTEerpaa B MOJISIPHBIX
KOOpJUHATaXx.

16 pa3nen Tpoiinble HHTErpaJbl

3ajaua O Macce NpPOCTpaHCTBEHHOro tena. OrmpeneneHUe M CBOMCTBA TPOWHOIO HHTErpasa.
Boeluucnenue TpoMHOro MHTErpajga ¢ MOMOUIbI0 MOBTOPHOTO. Teopema 0 3aMeHe NMEPEMEHHBIX B TPOMHOM
uHTerpaie. Beluncienue TpoHOTO MHTErpaja B IMIMHAPUYECKUX U CPEPUUECKUX KOOPINHATAX.

17 pa3nen KpuBoJsimHeiiHble HHTErpajbl

[ToHsiTHE KPUBOJIMHENHBIX UHTETPANIOB 1-r0 U 2-T0 poja. Y CIoBUs CYIIECTBOBAHUS KPUBOJIMHEHHBIX
MHTETpajoB U GOpMyIbl UX BeluKMciIeHHUs. CBOMCTBAa KPUBOJIMHENWHBIX HHTETPAJIOB. Y CIIOBHS HE3aBUCUMOCTH
KPUBOJIMHEWHOTO MHTErpana ot ¢GopMbl 1yru UHTErpupoBanus. [IpunoxkeHus KpUBOJUHEHHBIX HHTETPAJIOB
1-ro u 2-ro pona.

duznyeckue MNPUIOKEHUS KPUBOJMHEHHBIX HMHTErpajoB. BblUMCIEeHUE CTATUYECKUX MOMEHTOB,
MOMEHTOB MHEPLIUU U KOOPAMHAT LEHTPA TSHKECTU KPUBOM.

18 pa3nen [1oBepXHOCTHBIE HHTETPAJIbI

[Tonsatue mnoepxHocTH. CnoOCOOBI 33JaHUS TMOBEPXHOCTH. lJ1ajgKka IMOBEPXHOCTb. YpaBHEHHUE
KacaTelbHON IUIOCKOCTH B TOYKe. Bekrop HopManu K moBepxHOCTH. [loHATHE CTOPOHBI MOBEPXHOCTH.
[Inomjans NMOBEPXHOCTM M €€ BBIYHUCIEHHE. YCJIOBHS CYIIECTBOBAHUS ITOBEPXHOCTHBIX WHTErpajioB U
(OpMyJIbI UX BBIUMCIIEHHUS.

@u3nyeckue NPUIIOKEHUS IOBEPXHOCTHBIX MHTErpajoB. BpIUnCIEHHME CTAaTHYECKUX MOMEHTOB,
MOMEHTOB UHEPLIUU U KOOPAMHAT LIEHTPA TSHKECTU TOBEPXHOCTH.

19 pa3znen Teopust noss

CkansgpHoe nosne. JInHuM 1 moBepXHOCTH ypoBHS. [Ipon3BoHas CKalIspHOTO MO IO HAMIPaBJICHHUIO.
I'pagueHT ckanspHOro MOJIS U €r0 CBOKCTBA.

BekropHoe mnone. BektopHele snmHMH. [IOTOK BEKTOPHOrO IOJSL Ye€pe3 MOBEPXHOCTH M €r0
Boruncienne. ®opmyna I'puna. Teopema Octporpanckoro — I'aycca. /luBepreHuuss BEKTOPHOIO IOJS.
upkymnsuus BekTopHOro nosst. Porop Bekroproro nomis. opmyna Crokca.

20 pasnen UHTeErpasibl, 3aBucsAlHe OT NapaMeTpa

Cob6cTBeHHbIE MHTETpalibl, 3aBUCAIIME OT mapaMmerpa. HempepbIBHOCTH MHTErpaja Mo Mapamerpy.
WHTerpupoBaHue HHTETPAJIOB, 3aBUCAIINX OT nmapamerpa. JuddepeniiupoBanie HHTETpaIoB, 3aBUCSILUX OT
napamerpa.



HecoOcTBeHHBIE MHTETpalIbl, 3aBUCSINNE OT Mapamerpa. PaBHOMEpHas CXOAMMOCTbh HECOOCTBEHHBIX
WHTETpaJioB, 3aBUCAIIMX OT mapamerpa. [Ipusnaku Beiiepmrpacca u Jlupuxiie paBHOMEPHON CXOIAMMOCTH
unterpana. Kpurepuit Komm paBHOMepHO#l cxommmoctu uHTerpana. JuddepenuupoBanue wu
MHTETPUPOBAHUE 110 TAPaMETPy HECOOCTBEHHBIX HHTEIPAJIOB.

WuTerpans! Jitnepa.

21 pasgea Psaabl n unTerpan @ypobe

OpronopMupoBaHHble cucTeMbl U oOmme psapl Dypre. Psaapl Oypbe 1m0 TPUTOHOMETPHUECKON
cucreme. Teopema O paBHOMEPHOM CXOOMMOCTHM TPUTOHOMETPHYECKOTO psza. JlocTaTouHble NPU3HAKU
CXOIMMOCTH  TPUTOHOMETpHuecKuxX psnoB  Dypwe. uddepeHuupoBanne ©  UHTETPUPOBAHHE
TpUroHomerpuueckux psanoB dypse. Pasnoxenue QyHkuumii B TpuroHomerpudeckue paasl Oypbe Ha
orpeske ([-m, ] ([-1, 1]). Pasnoxxenne yeTHBIX M HeUEeTHBIX (yHKUUHA. Pasnoxxenue QpyHkiuii B psaasr Oypbe
10 cuHycaM U KocunycaM. [Ipumenenune psanoB Oypsbe.

Onpenenenne unrterpana @ypoe. [Ipencrasnenue ¢pynkunu uaterpaiom dypne. Muaterpan Oypne B

Clly4ae YeTHBIX U HEUETHBIX (QYHKIUH.

4.3 IlpakTuyeckne 3aHATHA (CEMUHAPDI)

[TpakTrueckue 3ansaTus (ceMuHapsl) B 1 cemectpe

Tema Kon-Bo
No No 4acoB
3aHATUS | pazjena
1 2 3 4
1 1 MHoxecTBa, QyHKINH, JOTHYECKHE CUMBOJIBL. UHCIOBbIE MHOYKECTBA. 2
2,3 2 UmncaoBbIe MOCIIEIOBATEIHHOCTH U MX MPEIEIBI 4
45 3 [Tpenen pynkuuu 4
6 4 HenpepeiBHble QyHKINN 2
7 5 ITponsBoaubie u quddepennnanst. [Ipapuia quddepeHunpoBanus. 2
8-9 6 OcHOBHBIE T€OpPEMBI 0 T PEPEHITPYEMBIX PYHKIUAX 4
10-11 7 VccnenoBanue GyHKIIMU U OTBICKAHUE SKCTPEMAJIbHBIX 3HAUEHHH 4
12-13 8 @DyHKIMS MHOTHX IIEPEMEHHBIX, €€ MIPEAEI U HENTPEPHIBHOCTh 4
14 9 Yactuble npousBoaHble. JuddepeHuupyeMocts (QyHKIUMU B TOYKE 2
Juddepenuman pynkiun. YactHele mpon3BoiHbIE U AuddepeHnasl
BBICHINX TIOPSIIKOB
15 9 JlokanbHbIl  3KcTpemMyM  ¢yHkuuu. HeoOxoaumoe — yciosue, 2
JIOCTAaTOYHOE YCIIOBHE JIOKAITBHOTO SKCTPEMyMa
16 9 [TonsTHe HEABHOM QYyHKIMU ABYX U Oosee mepeMeHHbIX. Bpuncienue 2
YaCTHBIX TPOU3BOJHBIX HESBHO 3amaHHON (QyHkuu. Teopema o
CYIIECTBOBAaHMM HESBHOW (YHKIMM T-TilepeMeHHbIX. HesBHble
GyHKIMHU, ompenensieMble CHCTEMON (DYHKIIMOHAIBHBIX YpaBHEHHU.
JlocTaTouHble yCI0BUsl HE3aBUCUMOCTH (DYHKIIUU
17 9 [Tonsitue ycnmoBHOTO ’KCcTpemyma ¢GyHKuuu. Heobxommmoe ycioBue. 2
Meron wmHoOxurenend Jlarpamwka. @DopMynuMpoBKa  TOCTATOYHBIX
YCIIOBHH YCIOBHOTO YKCTPEMyMa.
Hroro: 34
[IpakTrueckue 3aHATHS (CEMUHAPHI) BO 2 CEMECTPE
Ne Ne Tema Kon-Bo
3aHATUS | pazjena 4acoB
1 2 3 4
1-3 10 [TepBooOpazHast GyHKIMS M HEONPeIeIeHHbIH HHTErpall 6




Ne Ne Tema Kon-Bo
3aHATUS | pasjena 4acoB
1 2 3 4
4-5 11 Onpenenennplii uHTErpan Pumana, ero mpuioxeHus. HecoOcTBeHHbBIS 16
UHTETPaJIbl
6 12 [Tonsitue uncioBoro psiga. CXoAUMMOCTh, PACXOIMMOCTh psila, CymMMa 4
psana. llpocreiimine cBoiictBa pana. HeoOxoaumblil  npusHak
CXOAUMOCTH. Kpurepuit Kommu. Yucnoselie pAbl c
HEOTpULATeNbHBIMU WwieHaMHu. HeoOxouMoe U 10cTaTOYHOE YCIOBHUS
cxonumoctu. [lpusnaku cpaBHenus. [lpusnaku Jlamambepa u Komn.
HHTerpasbHblli IPU3HAK
7 12 AOcoiioTHasT M YCJIOBHash CXOAMMOCTb IPOU3BOJBHBIX PSIIOB. 4
CBoiicTBa aOCOMIOTHO-CXOAAIMUXCs psAnoB. Ilpusnaku AlGens wu
Hupuxne. Pan JleitOuuma, ero cxomumocTth. OIleHKa ocTarka psiaa
Jlerionuna. [lpousBenenue psino. Teopema MepreHca.
8 13-14 | PaBHOMepHast CXOAMMOCTh (DYHKIMOHAJIBHOW MOCJEI0BATEIbHOCTH 4
(psma) ma MHOXectBe. Ilpusnak Belepmrpacca Oo6macte, panuyc,
UHTEpBaJ CXO/IMMOCTH CTEIIEHHOI'O psna. [Tounennoe
mubdepeHIIMpOBaHNE W MHTETPUPOBAHHE  CTENEHHBIX  PSJIOB
Paznoxenne ¢pynkuuii B psig Teitnopa
HUroro: 34
[IpakTuueckue 3aHATUS (CEMUHAPHI) B 3 ceMecTpe
Ne Ne Tema Koin-BO
3aHATHS | pasnena 4acoB
1 2 3 4
1 15 [ToBTOPHBIN HHTErPAJ ¥ €T0 BBIYKUCICHHUE. BhIYucIeHrEe TBOMHOTO 6
MHTErpajia ¢ HTOMOIIBIO IOBTOPHOTO JIBOMHON MHTErpall B MOJISIPHBIX
KOOpJMHATAX
2 16 Boruncnenue TpoifHOro UHTErpasia ¢ MOMOIBIO TOBTOPHOTO TpoiiHOM 4
MHTErpaj B WIMHAPHUYECKUX U CPepruuecKUX KOOpAUHATAX
3 17 Boruncnenue KpUBOJIMHEHHBIX HHTErpaioB 1-ro u 4
2-T0 poaa
4 18 ILnomaas MOBEPXHOCTH U €€ BhIUKCICHUE. Bhiunciienne 4
IOBEPXHOCTHBIX MHTErpajioB 1-ro u 2-ro poja
5 19 JIuaun 1 noBepxHocTH ypoBHs. [Ipon3BoHAs CKATSAPHOTO MO 1O 4
HarpasieHuro. [ pagueHT ckamsipHoro noiisd. BekTopHbIe TMHUY.
JluBepreHuus 1 poTop BEKTOPHOTO MoJjisi. Beruncienue noroka
BEKTOPHOTO TIOJIS Yepe3 NOBEPXHOCTh. [{MPKyJISIHst BEKTOPHOTO TOJIS
6 20 WNuterpupoBanue u auddepeHnupoBaHie COOCTBEHHBIX HHTETPaJIoB, 4
3aBucCAIIMX OT napamerpa [Ipusnak Beiepurpacca paBHOMEpHOU
cXoAMMOCTHU MHTerpana. uddepeniypoBanne 1 UHTETPUPOBAHUE
HECOOCTBEHHBIX MHTETPAJIOB IO MapaMeTpy
7 21 Paznoxenue pyHKUui B TpuroHomeTpuueckue psaasl Pypwe Ha [-7, 7] 4
([-1, 1]). Pa3noskeHue 4eTHBIX U HEUSTHBIX QYHKIUIT B psiabsl Dypbe.
Paznoxenne ¢pyHkuuit B psapl Pypre Mo cuHycaM U KOCHHYCam
8 21 [Tpencrasnenue pynkuuit uaTerpaniom ®ypoe. Unterpan Oypwe ans 4
YETHBIX U HEUETHBIX (DYHKIIMH
Hroro: 34
Bcero 102
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5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI

5.1 OcHoBHas quTepaTypa
1. Ilunawer B.C. Maremarnueckuii ananu3. Teopus u npakTtuka: yaeObnoe mocodue / B.C.
[[umayes.-3-¢ n3n.-M.:HUI] NHOPA -M, 2015.- 351 C.- Pexum
nocryna:http://znanium.com/bookread2.php?book=469727.

2. Kparkuii xypc marematnueckoro ananusa. T. 1. JluddepeHimanbHoe ¥ HHTErpaIbHOE
ucurciaeHuss QyHkuuii onHoil mnepemeHHo. Psnpl: Yuebnux / Kyapssues JILJ., - 4-e u3g. -
M.:OU3MATIINT, 2015. - 444 C.: ISBN 978-5-9221-1585-8
http://znanium.com/catalog.php?bookinfo=854332

3. Pogmna, T.B. Kypc nexuuii mo matemarnueckomy ananusy — | (ans nanpasnenus “Tlpu-
KJIaJHas MaTeMaThka U uHpopmaruka”) : yueOHoe mocodue / T. B. Poguna, E. C. Tpudanosa ; mox
penakmueit U. FO. Tlomos. — Caukt-IlerepOypr : Yuusepcurer UTMO, 2010. — 184 c. — ISBN 2227-
8397. — Texkcr : anexkTpoHHBIN // DnexkTpoHHO-O0nOmMoTeyHas cuctema IPR BOOKS : [caiiT]. — URL:
https://www.ipbookshop.ru/67233

4.  Pomuna, T. B. Kypc nexuuii no matematuueckomy aHanusy — |l (n1g nanpasnenus “Ilpu-
KJIaJHas MaTeMaThka U uHpopMaruka”) : yaeoHoe mocodue / T. B. Poguna, E. C. Tpudanona ; moxg
penakmueit U. FO. TTomos. — Caukt I[lerepOypr : Yuusepcurer UTMO, 2013. — 153 c. — ISBN 2227-
8397. — Tekcr : anmeKkTpoHHbIH // DnekTpoHHO-0mbnuoreyHas cucreMa IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/67232

5.2lonosHuTe/ILHASA JIUTEPATYypa

1. Maxkcmenko, B. H. IIpaktukym mo matemarmueckomy ananusy. Yacts 1 : yue6HOE mocobue / B.
H. Makcumenko, A. B. I'o6bim1. — HoBocubupck : HoBocuOupckuit rocynapcTBeHHbIH TEXHUUECKUN
yauBepcutet, 2014. — 116 c¢. — ISBN 978-5-7782-2474-2. — Tekct : 37eKTpOHHBIH // DIEKTpOHHO-
oubmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.ipbookshop.ru/45425

2. CpenmanbHbIM Kypc 10 MaTeMaTHYECKOMY aHainu3y : yueoHoe nocodue / H. H. I'asusosa, C. P. Enn-

keeBa, I'. A. Hukonosa, H. B. Hukonosa. — Kazans : Kazanckuii HallmoHaIbLHBINA HCCIIEN0BATEIbCKUN
TexHoJoruueckuii yauepcuter, 2018. — 116¢. — ISBN 978-5-7882-2418-3. — TekcT : 37E€KTPOHHBIH
/! DNEKTPOHHO-OMOIMOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/95030

3. Capnosuuuas, M. B. Matemartnueckuii ananus. {uddepenumpopanue GyHKINN OJHON epeMEHHOM:
TEOpHs U 3a/1auH : yueOHoe nmocobue /i cTyaeHToB 1 kypca ynuBepcutetoB / M. B. Canosauuas, T.
H. ®omenxko, E. B. Xopommnosa. — MockBa : MOCKOBCKHI rOCYIapCTBEHHBIM YHUBEPCUTET DJIEK-
TpoHHO-OMOMoTeuHas cuctema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/97503

4. Kuwm B.C. Kypc maremaTudeckoro ananuza: yaeoHnoe rnocooue, OpenOypr: UIIK TOY OI'Y, 2006. —
219 ¢

5.3 llepuoauyeckue U3IaHUA
He ucnons3yrorcs.
5.4 UnTepHeT-pecypcsbl

www.math.reshebnik.ru.- caiiT co3gan ais MOMOIIHM CTyCHTaM IEPBOTO U BTOPOTO KypPCOB, H3yda-
IONIUX BBICHIYIO MATEMATHKY.

WWWw.matburo.ru - Ha caiite mpetararoTcs CChUIKH Ha JIy4IIHE MaT€PHAIbI 10 BBICIICH MaTeMaTHKE.

www.exponenta.ru - Internet-kiacc mo BeIciieil MmareMaTuke: Bes maTematuka, OT IPEeioB U MPo-
W3BOJHBIX JI0 METOJOB ONTHUMHU3AINH, YPABHCHHI MaTeMaTHUUeCKOW (U3UKH M MPOBEPKU CTATHCTHUYECCKUX
TUIIOTE3 B CPENE CAMBIX IMTONMYIIPHBIX MATEMATUYECKUX ITAKETOB.
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http://znanium.com/catalog.php?bookinfo=854332
https://www.ipbookshop.ru/67233
http://www.iprbookshop.ru/67232
http://www.ipbookshop.ru/45425
https://www.iprbookshop.ru/95030
https://www.iprbookshop.ru/97503
http://www.math.reshebnik.ru.-/
http://www.matburo.ru/
http://www.exponenta.ru/

www.dic.academic.ru - Kxypc, BXOIAIIMIA B y4COHBIH ITaH TEXHUYECKUX W HEKOTOPBIX JPYIHX CIIe-
[MUATGHBIX YYEOHBIX 3aBEICHUH, BKIIOYAIOIINN aHATUTHYECKYIO T€OMETPHIO, DJIEMEHTHI BBICIIICH anreOphl,
muddepeHranbHOe U HHTETPAIbHOE UCUUCIIeHUE, TU(QepeHIINaIbHbIC YPaBHEHHS.

Marematnueckas sanukionenus. — M.: CoBerckas sHiukinonenus. 1977—1985.Asrop: . M. Bu-
HOTpasioB. [ DNeKTpoHHBIH pecypc] - Pexxum nocryma: https://rus-math.slovaronline.com/

https://openedu.ru/course/hse/MODSYS/# - «OtkpsiToe oOpa3zoBanue», Karamor kypcoB, MOOK:
MaremaTtnueckuii ananus. Teopus GyHKIMNA OTHON IEPEMEHHOM»

https://openedu.ru/course/msu/MATHAN/ - «OtkpeiToe obpazoBanue», Karamor kypcos, MOOK:
«MaremaTtnueckuii ananus. aterpupoBanue u GyHKIUHA MHOTHX TIEPEMEHHBIX)

https://ru.coursera.org/learn/matematika-dlya-vseh - «Coursera», MOOK: «MaTtemaTuka st BCEX»

5.5 IIporpammHoe obecrnedyeHue, nMpogeccHOHAIbHbIC 0a3bl JAHHBIX M HH(OPMALMOHHBbIE
CIIPABOYHbIE CHCTEMBbI COBPeMEHHbIX HH(POPMALIMOHHBIX TeXHOJIOIHii

1. Onepaunonnas cucrema Microsoft Windows
2. Open Office/LibreOffice - cBoO6oaHbBIN 0OPHCHBIN MAKET MPOrpaMM, BKIFOYAIOIIHIA B ceOs

TEKCTOBBIA U TAOIMYHBIA PENAKTOPHI, PEAAKTOP MPE3CHTAUN U APYrue O(QOUCHBIC TPUIIOKCHHUS.

3. bosbmas poccuiickas SHUMKIONEAUA [DJIEKTPOHHBIM pecypc]. — Pexum gocryna:
https://bigenc.ru/.

4. Obmepoccuiickuit MaTeMaTHYeCKU mopTai [ DIeKTpOHHBINA pecypc]: 6a3a maHHBIX. - Pexxum no-
crymna: http://www.mathnet.ru/

5. Enunas xomnekuus mudpoBbIX 00pa3oBaTelbHBIX pecypcoB [DIeKTpOHHBIN pecypc]: 0a3za naH-
HBIX. - Pexxum mocryma: http://window.edu.ru/catalog/resources/matematika-slovari-enciklopedii

5.6 MeToauueckue YKa3aHUuA K NPAKTHYCCKHUM 3aHATUAM

1. Kum B.C. COopHuk 3aaa4 Jyisi THIIOBOTO pacueTa 1o teme «OnpeieneHHble HHTErpaiby.

2. Bacwuero W.I1. Psupr. Yue6.mocooue st By3oB. OperOypr: OI'Y, 2006. -117c.

3. Tanyxuna O. A., Kymum H. B. TIpenen u HenpepsiBHOCTD QyHKIIMH O1HOW niepeMeHHoi. COop-
HUK 33JIaHUH JIJIs1 IPOBECHHMSI MPAKTUICCKUX 3aHATHN: MeTonudeckue ykazanus. Opendypr OI'Y, 2016-61c.

4. Tlacryxos JI. U., Kymum H. B. Dnementsl Teopun mosist: yaeoHoe mocodue. Opendypr: OI'Y,
2016-91c.

5. MacryxoB J. ., Kynum H. B. UaTerpansHoe ncunciaenyne GyHKINN OJJHOM epeMeHHOMH (He-
oIpeJiesIeHHbIN HHTerpai): yuebHoe nocobue. Opendypr OI'Y, 2017-100c.

6. T'amoma H. A., Kynum H. B., Cnupunonosa E. B., Tomuna U. I1. ludgdepennpranbHoe 1 uHTe-
rpaJIbHOE UCYUCIIEHNE (PYHKIIMM MHOTUX NEepeMEeHHbIX: yuyeOHoe nocodue. OpenOypr OI'Y, 2018-118c.

7. Tamosa H. A., Kynum H. B., luddepenunansuoe ncurcieHue GyHKIMH MHOTUX TIEPEMEHHBIX:
Meroandeckue ykazanus. OpenOypr OI'Y, 2018-49c.

8. T'amona H. A., Kynum H. B., IHTerpansnoe ucuncienue GpyHKIMA MHOTHX IEPEMEHHBIX: METO-
nudeckue ykazanus. Openoypr OI'Y, 2018-74c.

6 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

Y4eOHble ayIUTOpUU ISl MPOBENEHUS 3aHSATUI JEKIMOHHOTO THUIA, CEMHUHAPCKOTO THUIA, IS
MPOBEACHUS TPYNIOBBIX W HWHAUBUAYATBHBIX KOHCYJIbTAIlUMA, TEKYIIErOo KOHTPOJIS M TPOMEKYTOUHOM
aTTeCTalUu.

AyauTopun OCHAIIEHBI KOMIUIEKTAMHU YYCHUYECKON MeOel, TEXHUIECKUMHU CPEJICTBAMHU 00yUYeHUs,
CIy>KaIllUMU JIJIsl IPECTaBIeHUs yueOHOM nH(pOpMaIuu OOJIBIION ayAUTOPHH.

[Tomerenne i caMOCTOATENFHON PabOThl OOYYAOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "MHTepHeT", M obOecrmeueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.
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