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®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

VMHCTUTYT OBILEN [TPO®ECCUOHAJILHOM IO OTOBKU

KA®EJIPA BBICIIEX MATEMATUKA

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

MATEMATHUYECKUIT AHAJINU3

Hanpasnenne moarotoBku [1] 14.05.02 ATOMHBIE CTaHIINH: TPOESKTUPOBAHUE,

(crennanbHOCTh) AKCILTyaTalysi 1 HHKUHUPUHT
[2] 14.05.04 DnexTpoHUKa U aBTOMAaTHKa (PU3HUECKUX
YCTaHOBOK
[3] 14.05.01 SAnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTANIUA

Kypc maremarnueckoro aHanusa HaunHaercs ¢ paszgena «Auddepennuanbaoe ucuucieHue .
B sTOM pasnene u3ydaroTcsi TEOPETUUECKUE M MPAKTHYECKUE BOIPOCHI U3 CIEAYIOUIMX IJIaB: Ipeaei
MOCJIeIOBATEIBHOCTH, MPEEl U HEMPEPBIBHOCTh QYHKIMMA, Tuddepenmpyemocts GyHkuid. Pasmen
"MHTerpanbHOe MCYUCIEHHE U (PYHKIUMM MHOTHUX TEPEeMEHHBIX" SBISETCS BTOPOM 4YacThiO Kypca
MaTeMaTHYeCKOro aHaJIn3a.

Pe3ynbpTaThl OCBOCHUS JAHHOM y4eOHOHN AMCHUIUIMHBI TECHO CBSI3aHBI CO BCEMH M3y4aeMbIMU B
JanpHeeM KypcaMu MareMaTuku. i e€ u3ydeHuss HeoOX0IMMO BIIaJeTh METOJaMU JIEMEHTapHON
MaTeMaTHKHU B 00beMe cpesiHeil mKoibl. OCBOEHHE JaHHOrO y4yeOHOro Kypca sBISIeTCsl HEOOXOJUMbIM
IS BCEX MOCIIEAYIOMNX (PU3UKO-MAaTEMATUIECKUX M TEXHUYECKUX KYPCOB.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMu ocBOeHHS Y4e€OHOH AMCHUIUTUHBI SIBISIFOTCA: 0OydeHHe O0a30BBIM pasziesiaM TeOpUH
GyHKIMK JEHCTBUTEIBHOTO TIEPEMEHHOTO M CMEXHBIX pa3[elioB MaTeMaTWKH. B ToMm dwmcie:
muddepeHMaIbHOe U MHTErpajlbHOE HMCUYMCICHHE, BEKTOPHBIM aHalu3, TEOpHUs MOJIs, 3JIEMEHTbI
TEH30PHOI0 UCYMCIIECHMs. V3ydeHue 3TUX IOUCLUILIMH, B CBOK OYEpedb, CO3LACT OCHOBBI MJIA
n3yueHus: PU3MUECKUX KypCOB I10 LIeJIOMY psAY HalpaBiIeHUH, 3aK/1abIBa€T OCHOBbI MaTEMATHYECKOM
KyJIbTyppl W TEM CaMbIM CO3JaeT (yHAaMEHTaJbHYI0 0a3zy Ul NOJY4YEeHUS MOJHOLEHHOIO
€CTECTBEHHOHAY4YHOI'0 00pa30BaHUs.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

OcBoeHHE MaTeMaTH4YeCKOro aHajlu3a B €ro KJIACCUYEeCKOHM YacTH SABISAETCS OCHOBOM
JalbHENIero o0y4yeHusi CTyJeHTa MO BCEM €CTECTBEHHO HAay4HbIM IUCHMIUIMHAM. Takue pasneisl
Kypca, Kak Teopusi BEKTOPHBIM aHaIU3 U TEOpUs MOJs UAYT NMapayieIbHO aHAJIOTHYHBIM (PU3UYECKUM
KypcaM, HO B OTJIMYUU OT IOCIEAHUX JAI0T U Pa3BUBAIOT MATEMAaTUYECKUE OCHOBBI COOTBETCTBYIOLIUX
MOHATUN U SBISAIOTCS CYIIECTBEHHBIM MOJCIOPbEM MPH H3YYEHHH (PU3MUECKUX Ppa3JesioB Kypca
Teopud noid. Ilo 510l mpuumHe ykazaHHbIE pasfenbl Kypca MMEIOT HEMOCPEICTBEHHBIE BBIXOIBI B
NPUKIIAJAHbIe 00acTu. B kadecTBe mpuMepa MOXKHO MTPUBECTH HEKOTOpPbIE U3 ypaBHEHMI Makcaera,
KOTOpBIE HE JEKIapUpyIOTCs, Kak 0a30Bble 3aKOHBI B (PU3MUECKON TEOPUHU TOJIs, @ BHITEKAIOT U3 pAlia
TEOPEM B Kypce BEKTOPHOIro aHanmu3a. Kypc MareMarnyeckoro aHainmsa sIBISIETCS CaMO AOCTAaTOYHOHN
JUCHUIUIMHOM, Ui KOTOPOM OJHAKO HEOOXOAMMBI 3HAHUS AJIEMEHTAapHONH MaTeMaTUKH B paMKax
IIKOJIBHOTO Kypca, aHAIMTUYECKOM TeOMEeTpUM U psifa pas3zesioB JuHeiHoW anredpsl. Kpome Bbiie
CKa3aHHOTO  H3Y4YE€HHE MaTeMaTHYeCKOro aHajiu3a HEeoOXOOUMO Uil psija MaTeMaTH4eCKHUX
aucuuIuiid - Ha  ctapmux  Kypcax (T®KIIL, ypaBHeHus wmarematuyeckod (U3MKH, Teopus
BeposiTHOCTEH). JlaHHas AMCUUIUIMHA SBJISIETCS OCHOBOOOpa3yroleil Al HHKEHEPHO-TEXHUUYECKOTO U
€CTeCTBEHHOHAYYHOT0 00pa30BaHuUs.

Pe3ynbrarhl 0cBOEHUS JaHHON y4eOHON JUCIUIUIMHBI TECHO CBSI3aHbI CO BCEMH M3y4aeMbIMHU B
nanpHeWieM KypcamMu MartemaTtuku. Jlnsg e€ wu3ydeHHs HeoOXOAMMO BIAJETh pasieliaMu
3JIEMEHTAapHONM MaTeMaTUKU B o0beMe cpenHei ImKojbl. OCBOeHHE yuyeOHBIM MaTepuajoM JaHHOIO
Kypca sIBJIsIeTcs HEOOXOAMMBIM JUIsl BCEX MOCIENYIOMMX (PU3MKO-MAaTEeMAaTUYECKUX M TEXHUYECKUX
KypcoB. JlaHHas IUCHMIUIMHA SBISETCS OCHOBOOOpasyrolied Uil HHXEHEPHO-TEXHHUUYECKOTOo U
€CTECTBEHHOHAYYHOT0 00pa30BaHuUs.



3. ®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcabHble U(UH) 00ImenpodeccuoHaIbHbIe KOMIETCHIINH:

Koa n naumenoBanue
KOMIIeTEeHIIUH

YK-111, 2, 3] — Cnocoben
OCYUIECTBJIATh KPUTUUECKUI aHAIIN3
pOOJIEMHBIX CUTYyalluii HA OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BEIPa0aThIBATh
CTpaTEruto IEUCTBUI

YKE-1[1, 2, 3] — Cniocoben
UCIIOJIb30BATh 3HAHUS
eCTeCTBCHHOHayLIHI)IX JUCHUIIIINH,
[NPUMEHSATH METO/IbI
MaTEMaTHYECKOI0 aHaJIn3a U
MOJEIMPOBAHMS, TEOPETUIECKOTO U
HKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS
B [IOCTaBJIEHHBIX 3a1a4ax

Ko u HauMeHOBaHHE HHINKATOPA T0CTUKEHU S
KOMIIETEHI[HH

3-YK-111, 2, 3] — 3HaTh: METOABI CHCTEMHOT'O U
KPUTHYECKOTO aHAJIN3a; METOJIUKH pa3pabOTKU CTpaTeTuu
JeMCTBUH /7S BBISIBJIICHUS M PEILICHHSI TPOOJIEMHOM CUTYyalluu
V-VK-1[1, 2, 3] — YMeTh: IpUMEHSATH METOIbI CHCTEMHOTO
MOJIX0JIa ¥ KPUTUYECKOTO aHAIHM3a MPOOJIEMHBIX CUTYAIIHIA,
paszpabaThIBaTh CTPATETHIO JICHCTBHUM, TPUHUMATD
KOHKPETHBIC PEIICHUS JIJIS €€ pealli3aiiu

B-VK-1[1, 2, 3] — Bnagers: METOI0JIOTHEN CHCTEMHOTO U
KPUTHYECKOTO aHAJIM3a MPOOJIEMHBIX CUTYAIIHIA; METOIUKAMH
MTOCTAaHOBKH 1IEJTH, OTPEICIICHHS CIIOCOOOB €€ JIOCTHUKEHUS,
pa3pabOTKHU CTpaTeruil JeHCTBUM

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUILINH, METOIbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHPOBAHHUS,
TEOPETUYECKOr0 U IKCIIEPUMEHTAIBLHOTO NCCIICIOBAHMS
V-VKE-1[1, 2, 3] — yMeTh: UCIOIH30BATh MATEMATHUYCCKHUEC
METO/IbI B TEXHHYECKHUX MPUIOKCHHIX, PACCUMTHIBATH
OCHOBHBIC YUCIIOBBIC XapPaKTEPUCTUKHU CITyJaHHBIX BEIIMYHH,
penaTh OCHOBHBIC 33/1a4l MATEMAaTUYECKON CTaTUCTUKH;
peliaTh TUIIOBBIC PACUCTHBIC 3a1aun

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJAMH MAaTEMAaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOJIaMH PEIICHHS 3a/1a4
aHaJIM3a ¥ pacueTa XapaKTePUCTHK (PU3HUECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMHU 00pabOTKHU 3KCITEPUMEHTAIBHBIX
JAHHBIX, METOJIaMHU pabOThI ¢ MPUKJIATHBIMHA TPOTPAMMHBIMU
POAYKTaMH

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIAHBI

HanpagpyieHusi/uej1u BOCHUTAHUS
HNHTennexTyanbHOE BOCIIUTAHHE

3agauu BocnuTaHus (KOI)
Coznanue ycinoBuii, 00€CIeYnBaOIINX,
dbopmHpoBaHUE KYJIbTYPbl YMCTBEHHOT0 Tpyaa (B11)

[Ipodeccuonanproe U TpyaoBoe Bociutanue — Co3gaHue yCiaoBHi, 00ECIIEYNBAOIINX,

(dopmupoBaHUE TITYOOKOTO MOHUMAHUS COLIMAIbHOM
poiii ipodeccuu, TO3UTUBHON U aKTUBHOM YCTAaHOBKH
Ha LIEHHOCTH U30paHHON CIeUanbHOCTH,
OTBETCTBEHHOT'O OTHOIICHHUS K TIPO(eCcCHOHATBLHOM
JeSTENbHOCTH, TpyAy (B14)




S. CTPYKTYPA M COJIEP)KAHUE YYEBHOM JUCHUILINHBI

Pazensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKU HU3ydeHUSI U (OPMBI KOHTPOJIS:
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1 Cemecmp
1 [penensr. 1-8 24/24/0 25 K.p-8 3-YK-1,
HenpepsiBHOCTB V-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
2 [Mpoussomusie u ux | 9-16 | 24/24/0 25 K.p-16 3-YK-1,
MIPUIIOKEHUSA V-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
Hmoezo 3a 1 Cemecmp 48/48/0 50
KoHTpoabHbIe 50 C 3-VK-1,
MeponpusaTusa 3a 1 V-VK-1,
Cemectp B-YK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1
2 Cemecmp
1 | Yacrs 1 1-8 | 24/24/0 25 K.p-8 3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
2 | Yacrp 2 9-15 | 21/21/0 25 k.p-15 | 3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
HUmoezo 3a 2 Cemecmp 45/45/0 50
KoHTpoabHbIe 50 C 3-VK-1,
MeponpuaTHs 3a 2 V-VK-1,
Cemectp B-YK-1,
3-YKE-1,




V-VKE-1,
B-VKE-1

* — COKpaIICHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(nn) sK3ameH

CoxparnieHne HauMEeHOBaHUH (POPM TEKYIIET0 KOHTPOJIS M aTTECTALlUH Pa3eiioB:

Oo6o3nauenue | Iloa1Hoe HAUMeHOBaHNE

K.p KonTponbHas pabota

9 OK3aMeH

KA.JIEHI[APHI)II71 IIJIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
qgac. qac. qac.
1 Cemecmp 48 48 0

1-8 IIpeneasi. HempepbIBHOCTH 24 24 0

1-2 Muo:xecTBa Bcero aynutopHbIX yacoB
IIpenmer matemMaTrku. OCHOBHBIE IOHATUS TEOPUU 6 |6 [0
MHO’KECTB: MHOKECTBO, ONEpaI[iy HaJl MHOKECTBAMHU Oujaiiu
(HGpCCG‘-IGHI/Ie, OGLeILI/IHeHI/Ie, Pa3HOCTh MHO)KGCTB). 0 0 0
OTobOpakeHne MHOKECTB, B3AaMMHO OJTHO3HAYHOE
cootBercTBUE. CUETHBIC U HECUETHBIE MHOXKeCTBa. HekoTopsie
MOHATUS MaTEMaTHYSCKOM JJOTUKH. Y CJIOBHE, 3aKII0OYCHHE,
otrpunianue. KBantopsl, popManbHOE TOCTPOECHUE OTPUTIAHUN
C IOMOLIBIO KBAaHTOPOB. MeTO MaTEMAaTUUYECKON UHAYKIUH.

HeiictButenpHbie uncna. CBOWCTBA IEWCTBUTEIIBHBIX YHCEIL.
PanvonaneHbie 1 uppanmoHanbHbie ynucia. C4ETHOCTD
MHO’KECTBA PAllMOHAJIBHBIX YUCEI U €r0 MIIOTHOCTh BO
MHOKECTBE JIEHCTBUTEIBHBIX YHCE]L.

3-4 IIpenen mocaenoBaTeJbHOCTH Bcero aynutopHbIX 4acoB
[TocnenoBarenbHOCTH U €€ nipeaesn. ENMHCTBEHHOCTD npenena | 6 ] 6 ] 0
CXOAIIENCS Mociieq0BaTeIbHOCTH. CBOMCTBA CXOISIINXCS Onnaitg
nocieg0BaTeIbHOCTEN (CXOI[I/IMOCTL MOOYJIA, 0 0 0

OTrpaHUYEHHOCTh, COXpPaHEHUE 3HAKa, IPECIIbHbIN epexo B
HEpaBEHCTBAX, TEOpeMa O TPEX MOCIE0BATEIBHOCTSX ).
Apudmerrieckue CBONCTBA CXOAIIUXCS
nocseioBaTelbHOCTeH. beckoHeuHO Masble U OECKOHEYHO
00JIbI1IME TOCTEA0BATENHLHOCTH. MOHOTOHHBIE
nocyeaosareiabHocTU. CylecTBOBaHME MIpeena y
MOHOTOHHOW OTpaHUYEHHOM MOCIea0BaTeIbHOCTH. Yncmo
«e». JleMma 0 1OCIe10BaTENbHOCTH CTATHUBAIOIIUXCS
otpe3koB. [lognocnenoBarensHocTu. Teopema bonbano-
Beiiepmrpacca. BepXHuii 1 HUKHUN IPEAEIIBI
rocnenoBareabHOCTH. OyHAaMEHTaNbHBIE
nocnenosarenbHocTu. Kpurepuit Komm cxonumoctn
nocnenoBarenbHocTU. DyHKIUSA, €€ 00JaCTH ONpeeNeHUs U
3HaueHuil. CriocoObl 3a1anus QyHKIUH (B 4aCTHOCTH, HESIBHOE
U napaMeTpuueckoe 3aanue). Apudmerndyeckue 1eHCTBUs




Haja ¢pyHkuuaMu. CrnoxxkHas 1 oopatHast GpyHKkuuu. OCHOBHBIC
snemMeHTapHble GyHKIuN. OrpaHuueHHbBIC QYHKIMH, TOUHAS
BEPXHSISl M HUOKHSAS TpaHu (QYHKIIMK HAa MHOKECTBE.

Mpenen pynxkumn

[Ipenen GpyHkumum B ToUke. DKBUBAICHTHOCTH JIBYX
ornpezaeneHuil npeaena GyHKIUU B Touke. OTHOCTOPOHHUE
npeaeinsl. Kpurepuii Kowmn cymecrBoBanus npeneina
¢bynkuun. CBoiicTBa npeaesioB GyHKIMHN (€IMHCTBEHHOCTD
npezena, mpeaes Moy GyHKIuM, apudmernieckue
CBOICTBA IpeIesIOB, JOKallbHAs OTPAaHUYEHHOCTh (DYHKIUH,
COXpaHEHHE 3HAKa, PEICIbHBIN ePeXo/ B HEPaBEHCTBAX,
Teopema o TPEX PYHKIUAX, MPee CI0KHOU (DYHKITUH).
BbeckoneuHo maibie U 0eCKOHEYHO OoubIIe ()YHKIHUH.
«3ameuarenbHbiey npeaensl. CpaBHEHHE OECKOHEUHO MaJbIX
1 6ecKkoHEeYHO OonbImX QyHKIHH. O-CUMBOJIMKA.

Bcero AYyAUTOPHLIX YaCOB

6 |6 |0

Ownnaity

0 0 0

HenpepbiBHOCTH

HenpepbBHOCTh PyHKIIMH B TOYKE. DKBUBAICHTHBIE
OlpezeeHUs] HENPepbIBHOCTH. CBOWCTBA HENPEPBIBHBIX
¢byHKIMH (HEMPEPBIBHOCTH CYMMBI, IPOU3BEICHHS, YaCTHOTO,
COXpaHEHME 3HaKa, HEIPEPHIBHOCTh CIOKHON (DYHKILIUN).
Touku pa3peiBa GyHKIIUM 1 UX Kiaccudukamms. Teopembl
Beiiepurpacca 06 orpaHMu4E€HHOCTH HENPEPbIBHONW (QYHKIIMU U
0 TOCTH KEHHUU €10 CBOMX TOYHBIX I'PAaHEN Ha oTpe3ke. Teopema
O IPOMEKYTOUHBIX 3HAUEHHSIX HETIPEPhIBHOMN (PYHKIMH.
Monotonnsie pyHkiun. CymecTBOBaHHE OJTHOCTOPOHHHUX
IPEJeNIOB Y MOHOTOHHOM (DyHKIIMU. MHOXECTBO TOYEK
pa3pbiBa MOHOTOHHOM (hyHKIMU. KpuTepuii HepepsIBHOCTH
MOHOTOHHOHM (QyHKIUH. JlocTaTOuHbIE yCIOBUS
CYLIECTBOBAHMSI U HEMIPEPHIBHOCTU OOPATHON (PYHKIIMH.
HenpepbiBHOCTH 21eMeHTapHBIX QyHKIMi. [TonsaTue
paBHOMEpHOM HernpepbIBHOCTU (QyHKIMU. PaBHOMEpHast
HENPEepbIBHOCTh (PYHKIIMH, HEMPEPHIBHON HA OTPE3KE.

Bcero AYJUTOPHBIX YaCOB

6 |6 |0

Ownnaitg

0 0 0

9-16

HpOI/I3BOIleIe H UX MPUJTOKCHUS

24 24 0

9-10

IIpousBoanasn

[TonsiTHie paBHOMEPHOI HENPEPHIBHOCTH (QYHKITHH.
PaBHOMEpHas HEMPEPHIBHOCTh (PYHKIIUH, HEMPEPHIBHON Ha
orpeske. [lonsTue npousBoaHoN. OAHOCTOPOHHUE
npou3BojHble. [ToHsTHE pon3BOIHONH. OTHOCTOPOHHUE
npousBoHbIe. JudpdepenunpyeMocts GpyHKINH, €€
middepennman. Heobxonumoe u 10cTaToOuHOE YCIOBUE
muddepeHIIMpYyEeMOCTH. Y paBHEHHE KacaTeJIbHOW U HOpMaJH K
rpaduKy QyHKIHMH, TEOMETPUUECKUI CMBICI TPOU3BOAHOMN U
muddepennnana. OCHOBHBIE CBOICTBA MPOU3BOAHON U
middepennmana. HenpepblBHOCT QyHKIIMH, UMEIOLIECH
npon3BoHY0. MHBapnanTHOCTH hopmbl AuddepeHiinana
MIEPBOTO MOPSIKA.

Bcero AYJUTOPHBIX YaCOB

6 |6 |0

Ownnaitg

0 0 0

11-14

Teopembl 0 nuppepenuupyembix pyHkuusax. Popmysia
Teitsiopa

Jlokanbnsiil 3kcTpeMyM. Teopema @epma. Teopema Pomist o
HyJie npon3BoHON. Teopema Jlarpan:xa 0 KOHEUHBIX
npupaieHusx. Teopema Ko 0 KOHEUHBIX pUpAIICHUAX.
[IpaBuio Jlonurasns pacKpsITUs HEOIPEACIEHHOCTEN.

Bcero ay1uTopHbIX 4acoB

12 |12 [0
Oumunaita
0 0 0




[TpousBonHbie U 1U(GEpeHINaIbl BBICIIMX TOPSIIKOB.
®dopmymna Jleribaumna. @opmyna Telmopa. OcTaTOUHBIN YICH B
¢dopme [leano. EnurcTBeHHOCTH KO3 (DUITMEHTOB pa3ioKeHus
o ¢popmyse Teitmopa. Ocrarounslii wieH Gpopmyinsl Teitnopa
B (opme Jlarpanxa u B popme Komm. @opmynsr Teiinopa
(MaxkJiopeHa) 1151 OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUI: exp,
sin X, €os X, sh x, ch x, In(1+x)

15-16

HccaenoBanue pyHKIuii ¢ NOMOIIbIO NPOU3BOIHBIX
VYcioBre MOCTOSTHCTBA © MOHOTOHHOCTH (DYHKITH Ha OTpPE3Ke.
Okcrpemymbl pyHKImU. CrarmonapHbie Touku. HeoOxoaumele
YCIIOBHSA SKCTpeMyMa (QYHKINHU, UMEIOIIEH IPOU3BOTHYIO.
JlocTaTouHbIe YCIOBUS SKCTpeMyMa (PYHKIIUH (MCCIICIOBAHKE
IO MEePBLIM U BBICIIUM MTPOU3BOIHBIM). BeIyKiibie (yHKIUH,
ycioBus BeITyKJIocTH GyHKIuu. Touku neperunda rpaduka
¢bynkuuu. AcumMnToTh Tpaduka GyHkmun. Cxema
ucclieoBaHus QYHKIMH MTPH MOCTPOSHUH TpaduKa.
DeMeHTHl TEOpUHU KpUBBIX. BekTopHast QyHKIHS CKaIsIpHOTO
aprymenTa. Onepanuu HaJl BEKTOPHBIMU (DYHKIUSMU,
HETPEPBIBHOCTB, U depeHnupyemocts. [IpaBuna
muddepeHnpoBanus (MIPOU3BEACHNE CKATSPHON PYHKIIMM Ha
BEKTOPHYIO, CKAIIPHOE M BEKTOPHOE MTPOU3BEACHUS).

Bcero AyAUTOPHLBIX YaCOB

6 |6 |0

Ownnaity

0 0 0

2 Cemecmp

45 45 0

Yacrs 1

24 24 0

1-2

IlepBooOpa3Has u HeonpeaeJeHHbIH HHTErPaJ
[lepBooOpasHast GyHKIMS M HEOTIPEIEIEHHBI HHTETPaJL.
Tabnuua ocHOBHBIX MHTErpasioB. IHTerpupoBanue
MOCPENICTBOM 3aMEHBI IIEPEMEHHOTO U TI0 YaCTSIM.
WuTerpupoBanue panroHanbHbIX QyHKIMA. HTErpupoBanue
HCKOTOPLIX UPPATHOHAIIBHBIX U TPUT'OHOMETPHUYCCKUX

GbyHKIH.

Bcero AYJJUTOPHBIX YaCOB

6 |6 |0

Ownnaitg

0 0 0

OnpeneneHHbI MHTErpa

Paz6uenue orpeska, tuamerp pa3ouenus. UnterpaabHble
cymuMmsl. [Ipeaen unTerpanbubix cymm. Onpenenenue
UHTETrpUpyeMoi GYHKINU U ONpeAeIEHHOTO UHTETpaa.
OrpanudeHHOCTb UHTErpupyemMoit pynkunu. Cymmsl apOy u
ux coiictBa. Kpurepuit MHTErpupyeMOCTH OIpaHUYEHHON
¢byHkun. HTErprpyeMocTh HENPEPhIBHOW (PYyHKIINH,
MOHOTOHHON ()YHKLIMU U HEKOTOPBIX Pa3pbIBHBIX (YHKIUIL.
CaoiicTBa onpenenéHHOro NHTerpaa: JMHEHHOCTb,
aJIUTUBHOCTb; CBOMCTBA, BBIPa)KaeMbI€ HEPAaBEHCTBAMMU.
Teopemsl 0 cpenneM. MHTErpas ¢ mepeMeHHbIM BEPXHUM
MIPEJIeSIOM, €r0 HEMPEPBIBHOCTD U TU(HEPEHITPYEMOCTb.
®opmyna HeroTona-JleitOnuna. Beruncienue onpenenéHHOro
MHTETpaJia Mo YacTsIM U IIPU IOMOIIHU IOJICTAHOBKH.
HekoTopsie mpuiioxkeHus onpeaenEHHbIX HHTETPAJoB.
Beruucnenue niuHbI 1yru riaagakoi kpuson. Ionstue
IJIOLIA/IM TJI0CKOM GUrypsl. Beruncnenue miomany B
JIeKapTOBBIX U MOJSAPHBIX KoopanHaTax. O0bEM U O0KOBast
MOBEPXHOCTH TeJa BpaieHusa. Hekotopsie ¢pusznueckue
IIPWJIOKEHHUS ONPEIEIEHHOr0 UHTErpaia (Macca Tena,
KOOPJMHATHI IIEHTPa Macc, paboTa CUIIOBOTO TOJISA U . ).

Bcero ay1uTopHbIX 4acoB

6 |6 [0

Ownnaitg

0 0 0

HecoOcTBeHHBIC HHTEIPaJIbl

Bcero AYJJUTOPHBIX YaCOB




Hecob6cTBeHHBIE HHTETPAIBI 10 OECKOHEYHBIM ITPOMEXYTKaM
Y OT HEOTrpaHUYCHHBIX QyHKIH. CxoaumocTth. Kpurepuit
Komm. IIpocreiimue npusHaku cXoquMocT. AOCOMIOTHAS U
yCoBHas cxoauMocTh. [Ipusnaku Abens u Jupuxie
(popmynupoBkH). 3aMeHa IEPEMEHHOTO O] 3HAKOM
HecoOCTBEHHOr0 UHTerpajia. HTerpupoBaHue Mo 4acTsM.
[TonsTHe HHTErpana B CMbICIIE TJIaBHOTO 3HAUEHUS.
IlepBoHayabHOE 3HAKOMCTBO C HEKOTOPBIMHU CHEIIHATbHBIMU
¢ynkuusamu (I'- u B-pyHkuum, nHTErpagbHbIi Jorapudm u
Jp.).

6 IG Ik
Omntaiin
0 0 0

MeTpuyeckue NpOCTPAHCTBA M (PYHKIMH MHOTHX
NepeMeHHbIX

[ToHsATHE METPUYECKOTO KOOPAUHATHOI'O N-MEPHOTO
npocrpancTsa. Onpenenenne eBKINI0Ba mpocTpancTsa En.
Paccrosinue B En. HepaBencto Komm- byHsikoBckoro.
IloHsATHE OKPECTHOCTH, BHYTPEHHEN, TPAHUYHON TOUYKH
MHOECTBA, TPAHULIBI MHOKECTBA, OTKPBITOTO MHOKECTBA,
3aMKHYTOH o6nactu. Cxoasiyecs nociae10BaTelbHOCTH
touek B En. Kpurepnii Komu cxonumoctu
nocienosarenbHocTu. Teopema bonbrano-Beliepmrpacca.
@yHKIUA TOYKM N-MEPHOTO €BKJIMI0BA ITpocTpaHcTBa. [Ipenen
¢ynkuuu. [ToBTopHbIie npenensl. HenmpepbIBHOCTh PyHKIUM B
TOYKE M Ha MHOKecTBe. [IpocTeiinime cBOMCTBa HENPEPBIBHBIX
¢dbyukuii. HenpepbiBHOCTD ciioxHOU (yHKIuu. CBOicTBa
(GyHKIMH, HETTPEPBIBHBIX Ha OTPAHUYECHHBIX 3aMKHYTBIX
MHOK€CTBax. TeopeMa 0 MPOMEKYTOUHBIX 3HAUEHUAX
HENpPEephIBHON (DYHKIINH.

Bcero ayuTopHBIX 4acoB

6 |6 [0

Ownnaitg

0 0 0

9-15

Yacte 2

21 21 0

9-11

YacTHble NPOU3BOAHDbIE U UX MPUJIOKEHUS

[Tonsarue nuddepenpyeMoit QyHKIMHM U TOITHOTO
mudepennnana. Yactuele npousBoaHbie. HeoOxoaumeie
ycnoBus auddeperunpyemoct GyHkiuu. JlocrarouHsie
ycnoBus AuddepeHurpyeMocty pyHkuuu. YactHbie
MIPOU3BO/IHBIE CIIOKHBIX QyHKIMI. IHBapuaHTHOCTH (hOpMBI
notHoro nuddepenimana neporo nopsjaka. Teopema Ditnepa
00 ogHOpoAHBIX GyHKIUAX. [ToHATHE MTPOM3BOAHOM MO
HanpasiieHuto. [lonarue rinaakoi nosepxHoctu. CrocoOb
3aJJaHMs TOBEPXHOCTH (MapaMeTpUUECKUid, B IBHOM BHJIE).
Hopwmais 1 kacaTenpHasi IIOCKOCTh K MMOBEPXHOCTH. DIIEMEHT
IUTOIIAM TOBEPXHOCTHU. ['paieHT GyHKIINHU, €r0 OCHOBHBIE
cBoiicTBa. ['eoMeTpuyeckuii cMpIc oJHOTO AuddepeHirana
(YHKIMU IBYX IEPEMEHHBIX.

Bcero ay1uTopHbIX 4acoB

9 |9 [0

Onnaity

0 0 0

12

®opmy.a Teitsiopa 1 pyHKIMI MHOTHX ITepPeMEHHBbIX
YacTHble TPOU3BOIHBIE BBICIINX MOPSAIKOB, YCIOBUS UX
HE3aBHCUMOCTH OT nopsaka nuddepeHupoBaHusl.
Huddepennnans! BeICIINX MopsaakoB. Teopema Jlarpanka.
®opmyna Teimopa.

OkcrpeMyMbl pyHKIM. HeoOXxoauMble ycaoBUs SKCTpeMyMa
¢byskun. /locraTouHble ycnoBus SKCTpeMyMa (pYHKIIMH IBYX
1 OO0JIBIIETO YKcia MepeMEHHBIX

Bcero aynuTopHbIX 4acoB

3 |3 [0

Oniain

0 0 0

13-14

HesiBHBIC QYHKIHH

Bcero AYJJUTOPHBIX YaCOB




Teopema o HesIBHOHM (QyHKIIUH, OTIpEEIIEMO YypaBHEHHEM 6 IG Ik

f(x,y) = 0. Teopembl 0 HEesIBHOM (YHKIIMH IBYX MEPEMEHHbIX U | OHaiin

HESBHBIX (DYHKIHMSX, ONpEAeIIsIeMbIX CUCTEMON ypaBHEHHUI 0 0 0
(bopmynupoBka). SIkoOMaHbl U UX CBOMCTBA, BEIYMCIICHHUE
MIPOU3BOIHBIX HEABHBIX QyHKIMH. [ToHATHE OTOOpaX)KEeHHUS.
Bsaumno-onHo3HayHOe oToOpakenue. ObpaTHoe
orobpaxenue. JuddepeHuupyemoe oToOpakeHue.
Perynspnoe oroOpaxkenue u ero cpoiictsa. opmynupoBka
TEOPEMBI O JIOKAJIbHOW 00PaTUMOCTH PETYISPHOTO
otobpaxenus. [loHsATHE 3aBUCUMOCTH CUCTEMBI (DYHKITHIA.
OynkimoHanbHas Marpuna Jkoou, e€ panr. Heo6xoanmeie
YCIIOBUS 3aBUCUMOCTH PyHKIUN. JloCTaTOYHbBIE YCIOBHSL.

15

Yci10BHBIE IKCTPEMYMbI Bcero ayuTOpHBIX 4acoB
YcnoBHbIM 3kcTpeMyM. HeoOXoauMble yCI0BHS YCIIOBHOTO 3 | 3 | 0
JKCTpEMyMa IpU HAIMYUU CBSI3eH (METO HEONPEEIEHHbIX Omnnaiin

MHOuUTeNe Jlarpanika). 0 [0 [0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIIEKTPOHHBIN KypC

IIM [TosTHOTEKCTOBBIN MaTepuan

111 I10THOTEKCTOBBIE JIEKIIUH

BM Buneo-marepuainsl

AM Aynuo-marepuansl

IIp3 [Ipe3enTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTepakTUBHBIN CAUT

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxanue

1 Cemecmp

IMpenenns! mociaenoBaTeabHOCTEM
KommniekcHeie uucna. [Ipenen nocnenoBarensHocTu. TouHble rpaHu.

IIpenens! pyHkumii.
IIpenen ynkumii. O-cumBonuka. TouHble TpaHu.

HenpepbIBHOCTH (PYHKIHMI.
HenpepbiBHOCTh pyHKIMIHM, Touky pa3zpbiBa. PaBHOMEpHAs HEMPEPHIBHOCTD.

IIpou3BoaHbIe MEPBOI0 MOPAAKA
Brruucnenne npon3BoaHBIX iepBoro mopsiaka. [IpousBogHas oOpaTHOM PyHKITHN.
['eomeTpruyeckuil CMbICT TPOU3BOJAHOM.

IIpousBoaHbIe BBICIIUX NOPAAKOB. {updepeHunasi.
Huddeperunpyemocts. Borancnenue npon3BoaHbIX BEICHIMX MOPSIKOB. Beruncienue
muddepeHnmanos.

13-14

IIpaBuao Jlonurans. @opmy.a Teitiopa.
[IpaBuno Jlonurtansa. ®opmyna Teinopa. BerancieHne npeaenos ¢ MOMOIIBIO IPaBUIa
Jlonurans u popmynsl Telnopa.

15-16

I'paduxu pyHkumi
IToctpoenne rpadukoB PyHKIMIA C TOJHBIM UCCIIETOBAHHEM.




2 Cemecmp

1-3 HNuTerpupoBanue

[Ipocreiimme npuémbl uHTErpUpoBaHust. CriocoObI MOACTAHOBKH U HHTEIPUPOBAHUS IO
qacTsaM. VHTerpupoBanue parioHaJIbHBIX U HEKOTOPBIX UPPALMOHAIBHBIX (DYHKIUH.
WuTerpupoBanue uppanroHaibHeIX QyHKIUI. MHTerprpoBanun qudQepeHnaibHbIX
OMHOMOB M TPUTOHOMETpHUYECKUX (PYHKIMHA. VHTerpupoBaHue pa3ivyHbIX
TPAHCIICHICHTHBIX (YHKIUH.

4-6 OnpeneneHnbie HHTETPaJIbI

Brruucnienue onpenenéHHbIX HHTErpasioB. HTETrpajibl OT HEKOTOPBIX Pa3pbIBHBIX (PYHKITHHA,
IIPWIOKEHUS ONPEICIIEHHBIX MHTErpaoB. [Ipuiioxkenns onpenenéHHbIX HHTETPaJIOB.
Brruucnenne nnun nyr, o0bEMoB. Beruncienue mioniaiei moBepxHoCTe BpallieHus.

7-8 HecoO6cTBeHHBIE HHTETPAJIbI
Heco6ctBennsie nnrerpansl. Kpurepuii Komm nx cxonumoctu. [IpusHaku cpaBHEHUS.
AGCOoIIIOTHAs M yCIIOBHAS CXOIUMOCTb.

9-10 @DYyHKIMU MHOTHX NepeMeHHbIX
OOGuacTh onpe/iesieH s ¥ JIMHUN YPOBHS (QYHKIMI MHOTHX HepeMeHHbIX. [Ipeienbl MHOTHX
MEPEMEHHbIX.

11-13 | AuddepennupoBanue pyHKIUE MHOTHX NepeMEHHBIX

Yacrable mponsBoaHble U auddepennnansl. YacTHble Mponu3BoAHbIe U Au(QepeHnans
BBICIIMX TOPSIKOB. [ eoMeTpruiecKkne MpUIIoKEeHUS] YaCTHBIX IPOU3BOIHBIX U

g depernmanos (KacareabHas INIOCKOCTh, HOPMaJIh K IIOBEPXHOCTH).

14 ®opmy.ia Teiinopa
dopmyna Telinopa mas GyHKIMN HECKOIBKUX IMMepeMeHHbBIX. [[puMeHeHEe KAHOHUYIECKIX
dbopmyn MaksopeHa Ji1sl TOJTy4YeHHs! pa3I0KEHUH.

15-16 | Okcrpemym ¢pyHKIHMii MHOTHX NepeMeHHbIX
OKkcrpeMyM (DYHKIMI MHOTHX IIepeMeHHbIX. HesiBHbIe (yHKIMHU. Y CJIOBHBINA AKCTPEMYM.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu peanu3zanuu MporpaMMbl AUCHUIIINHBI UCIIONB3YIOTCA 00pa3oBaTelbHble TEXHOJIOTHH B
dbopMe NeKIUil W MpaKkTUYeCKHX (CEMHHApPCKUX) 3aHATHH. [l KOHTpOJSI YCBOCGHHS CTYAEHTOM
pa3eNioB JaHHOTO Kypca IMUPOKO HUCIIOJIB3YIOTCS TECTOBBIC TEXHOJOTHH, TO €CTh CIICIUATBHBIA OaHK
BOIIPOCOB B OTKPBITOW M 3aKPBITOM (popMe, OTBETHI Ha KOTOPHIE IMO3BOJIAIOT CYAUTh 00 YCBOEHHH
CTYJIEHTOM JaHHOro Kypca. CamocTosiTelbHass paboTa CTYIEHTOB TMOApPa3yMeBaeT IMOJ CO0oit
popadoTKy JEKITHOHHOT O marepuasa c WCTIOJIb30BaHUEM PEKOMEHTyeMOi
mutepatypsllIpennonaraeTcss HCMONB30BAaHUE COBPEMEHHBIX HMH(POPMAIIMOHHBIX  TEXHOJIOTHIA:
KOMITBIOTEpPHAs] pacChUIKa 3aJaHUNl W HMTOTOB MX BBIMOJHEHUS, MPEIOCTaBIEHUE KOMIIBIOTEPHOTO
BapHaHTa JEKIUW , OOBSIBICHHE MUHUMAIBHOTO Habopa TpeOoBaHWU K clade 3aJlaHui , pacchlIKa
BOIIPOCOB HA HK3aMEH.

7. ®OHJI OHEHOYHbBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO TUCILUIUIMHE 00ECeunBaeT MPOBEPKY OCBOEHUS IMIIAHUPYEMBbIX
pe3ynbTaToB oOyueHHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETO,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIUHE.

Cs3p Mexay (opMHUpPYEMBIMH KOMIIETEHIMSMH M (opMaMH KOHTPOJII HUX OCBOCHHS
Ipe/CcTaBIeHa B clieaAyromiel Tadnuue:

| Komnerenuns | Muaukaropn ATTecTalMOHHOE | Arrecrannonnoe




OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)
YK-1 3-VK-1 9, K.p-8, K.p-16 9, K.p-8, K.p-15
Y-VK-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
B-YK-1 D, K.p-8, K.p-16 9, K.p-8, K.p-15
YKE-1 3-YKE-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
Y-VKE-1 D, K.p-8, K.p-16 9, K.p-8, K.p-15
B-YKE-1 D, K.p-8, K.p-16 9, K.p-8, K.p-15

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXa0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MTOroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i cCymMMy OamioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMeKyTOYHOTO KOHTPOJIS.

HMTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'IGIIYIOH_Ieﬁ IIKAJIOMN:

Cymma Ouenka o 4-x 0a/1IbHOM HIKAaJIe OtmMmeTtka o 3auere Ounenka
0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
70-74 «3aumenoy
D
65-69 3 — «0061€MBOPUMENLHO
60-64 E
Huxe 60 2 — «Hey0081emeopUmMeIbHOY «He 3aUMeHO» F

OneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IPOYHOMY OCBOCHMIO MaTepualla IpOrpaMMel
oOyyarolumMcsi, KOTOPbIM IMOC/I€0BATEIbHO, Y€TKO U JIOTMYECKHU CTPOMHO W3J1araeT CBOM OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOMN, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuiyecKon
JIUTEPaTypHl.

OneHka «XOpoIIo» COOTBETCTBYET TBEPJAbIM 3HAHHUSAM MarepHaja O0ydarolMMcsl, KOTOPBIN
I'PaMOTHO H, 110 CYILLECTBY, U3JIaracT CBOU OTBETHI, HE JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEM.

OneHka «yJOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MaTepuana
oOyuyarolumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (DOPMYIUPOBKH, HAPYIIEHUS JOTHYECKOU
IIOCJIEJ0BATEIBHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHUMYM, 0a30BOMY YpOBHIO OCBOEHHUSI MaTepuaia
MporpamMMbl, TPU KOTOPOM OOYYAIOIIUWUCS BIIaieeT HEOOXOAUMBIMH 3HAHUSIMH, YMEHUSIMH |
HaBBIKAMH, YMEET NPUMEHSATh TEOPETHUUECKUE MOJIOKEHUS ISl PEIICHHUS] TUIOBBIX MPAKTHUYECKUX
3a/1ay.

O1neHKy «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4T€HO» MOIy4YaeT 00y4yarouuiics, KOTOphIi
HE 3HaeT 3HAYUTENILHOI YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OMIUOKH,




HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEeIyCMOTpeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

8.  YUEBHO-METOJMYECKOE U TH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAJ JIUTEPATVYPA:
1. DU I'85 Maremaruueckuii ananus 1 : kypc aexiuid, ['pummn C.A., Mocka: MU®U, 2008

2. 517 11134 Hauana maremMaTudeckoro aHanusa. Yucna u MmHoxectBa yuceln. IlocnenoBarenbHocTy 1
ux npenensl. [Ipeaenst u HenpepsiBHOCTH GyHKUUH. [uddepenHnmansHoe ncuuciaenne GyHKuni
OJIHOM TIEpeMEHHOM) : yueOHoe mocodue st By3oB, [lIBenenko C.B., Mocksa: HUAY MU®U, 2011

3. DU O-66 Onpenenennbiit unterpai. [paktuxkym Y.2 , Opnosckuii [.I'., Mocksa: HUSY MUDU,
2010

4. 517 146 OcuoBsl MaTematrnueckoro anaimsa Y. 1 , Mneun B.A., MockBa: @usmartiut, 2008

5. OU ]I 30 COopHUK 3334 U yIpaKHEHUH 110 MaTEeMaTHYECKOMY aHalIU3y : yueOHoe mocooue,
Hemunosuu b. 1., Cankr-IletepOypr: Jlans, 2022

6. 517 J130 COopHuK 3a/1a4 U yIPaKHEHUH 110 MAaTEMAaTUYECKOMY aHalu3y : yueOHoe mocobue Ass
By30B, [lemunosuy B.I1., Mocksa: ACT, 2010

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. DU 3-39 3avet mo MmarematuueckoMmy ananu3zy. 1 cemectp : , CagexoBa E.X. [u ap.], MockBsa:
MUOU, 2009

2. 517 ®65 Kypc nuddepennmanbHoro u uHTerpaabHoro ucuncienus T.1 , @uxrenronsn .M.,
Mocksa: @usmatnut; Jlabopatopus 3nanuii, 2006

3. 517 130 COoopHMK 3a/1a4 U YIPaXHEHUH 0 MaTeMaTHYECKOMY aHaJIM3Y : yueOHOe mocodue s
BY30B, /lemunosuu B.I1., Mocksa: ACT, 2010

I[MTPOI'PAMMHOE OBECITEYEHUE:

CrennanbHOE IporpaMMHOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHDBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecriedeHrne He Tpedyercs



10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIUU JJIA CTYAEHTOB

1. MeToauieckue peKOMEHIAIMH JJIs yCBOSHUSI TEOPETUUYECKOTO Kypca

1.1. OcHOBHOW 1I€/IbI0 OOYUYEHHUS CTYIECHTOB MATEMAaTUYECKUM JUCHUIUIMHAM SIBISETCS
pa3BUTHE JIOTUYECKOTO W aJITOPUTMUYECKOTO MBIIUICHHUS, MOBBIIICHUE YPOBHS MaTeMaTHYECKOM
KYJBTYPBI, PAa3BUTHE HABBIKOB CAMOCTOSTEIILHOU PabOTHI.

Jns mocTrkeHus 1enei o0ydeHHs HporpaMMa Kypca M CEMECTPOBBIM KaJCHIApHBIA TUIaH
COCTaBJICHBI TaK, YTO TEMbI NMPAKTHYECKUX 3aHATUH CIEAYIOT 32 TEMaMH JICKIMA, © OHU JIOCTYITHBI
KaXJIOMY CTYACHTY Ha caiiTe yHUBepcuTeTa. UTOOBI XOPOIIO MOJIrOTOBUTHCS K CEMHUHAPCKOMY
3aHSATHUIO, HEOOXOIUMO, TIPEXK/IE BCEro, MpopadboTaTh JIEKIIMOHHBIA MaTepuall. 1Jis 3Toro oosi3aTeabHO
HAaJ0 KOHCIIEKTHPOBATh YYCOHHK, HEMOHSTHBIC BOTPOCHI HY)KHO Pa3bsACHATH Y mpemnonaBatens. [Ipu
mpopaboTKe MaTepuaia MoJIe3HO MOJ30BaThCS PA3HBIMU YUEOHUKAMHU, M €CITM KOHCIIEKT BEIIETCS TI0
BCEM TeMaM JUCIUIUIMHBI, TO TIPU TMOATOTOBKE K HMTOrOBOMY KOHTPOIIO JOCTAaTOYHO Oymer
COOCTBEHHOTO KOHCIICKTA.

[Tocne Toro, kak Bbl Hay4uiauCh AaBaTh OmpereicHus, GOPMYIUPOBATh aKCHOMBI, JISMMBI U
TeopeMbl (MATEMAaTUYECKU NPABUIBHO U TPAMMATHYECKH BEPHO), MOXKHO CUMTATh U3yYCHHE JIAHHOTO
pasjena 3aKkOHYCHHbIM. Hudero, BKIIIOYasi BaKHEWUIIME BBIBOJIBI, ONPENEICHUSI U (OPMYIIUPOBKH, HE
HAJI0 YYUTh HaW3yCTh, TEM O0OJiee JI0Ka3aTeIbCTBA pa3HBbIX YTBEpXKIcHHU. [Ipy HeoOXomaumocTu
MOHSATHIN ¥ 3aKPETUICHHBIA MaTepUa BbI CMOXKETE JISTKO BCTIOMHUTb.

1.2. Meronuyeckue peKOMEHIAIMH JUTSI TOATOTOBKH K MPAKTUICCKUM 3aHSATHSIM

Ha cemmnapax, kak MmpaBWJIO, PACCMATPUBAIOTCS BOMPOCH M 33J]a4d, JAIOIIAE BO3MOXKHOCTH
6osee ri1y0OKO MOCTUYb U3y4aeMblil paszzien Kypca. Bo BpeMsi ceMuHapCcKuX 3aHSATUH ydaTr NpaBUIbHO
CTaBUTb M peIIaTh 33/1aUH, a TAK)KE aHAIM3UPOBaTh UX pemeHus. [1o TeMe, MpoieHHONW Ha CEeMHHAapeE,
JAroTCS 3a7aud IS CaMOCTOSITENbHOM paboThl. YCBOGHHE TEMBbl BO MHOTOM 3aBHCHUT OT
OCMBICIIEHHOTO BBITTOJIHEHHUSI CAMOCTOSITENIbHOM pabOTHI.

[Tpu pemennu 3aa4 nMpexk/ie BCEro HE0OXOUMO XOPOIIO BHUKHYTH B CYTh 3aJaHHUsI, 3aIHCaTh
KpaTko ee ycioBue. Eciu mo3BossieT XapakTep 3ajadd, 00s13aTeIbHO ClIENaTh PUCYHOK, TIOSICHSFOIIIAN
€€ CYIIHOCTh. 3a PeIKUM HCKIIOUCHUEM, KaXKaas 3ajlaya JOohKHA ObITh CHayala perieHa B 00IIeM
BU/JIE, T.€. B OYKBEHHBIX 0003HAYCHUSIX.

Pemenue 3amaun npuHEceT HAaUOOJBIIIYIO O3y TOJEKO B TOM CIIydae, KOTJa 00YyJaroIIHiACs
PELINUT ee CaMOCTOsTeNbHO. PemnTh 3amauy 60e3 MOMOIIM YacTo He BCerja yAaeTcs, HO TeM He MEHee
MIOTIBITKY HANTH pelIeHNne Pa3BUBAIOT MBIIIJICHHE U YKPETUISIOT BOIIO.

2. [IpaBa u 00s13aHHOCTH CTYACHTA YHHUBEPCUTETA:

2.1. CryaeHT UMeeT npaso:

1) Ha monydeHHWe OTBETOB HA MHTEPECYIOIIHME €r0 BOMPOCHI MO M3Y4aeMOW IUCIMIUINHE OT
MPENOIaBaTelis, BEIYIIETO 3aHSTHS;

2) Ha KOHCYJBTAIMIO 1O TEOPHUH H3y4aeMOW JUCIUIUIMHBI B TEUCHUE CEMeCcTpa W Tepen
9K3aMCHOM.

2.2. CtyneHT 00s3aH:

1) perymspHo mocemiath JEKIMU WM CEMHUHAphl, paboTaTh Ha TMPAKTUYECKUX 3aHATHIX,
BBITIONTHSTH BCE TEKYIIHE CAMOCTOSTEIbHBIE pa0OTHI MO U3y4aeMOU TUCIIUTUIMHE;

2) MPOWNTH aTTECTAIMIO IO BCEM pa3zesiaM JaHHOUW JUCIUTUIHHBL;

3) B KOHIIE ceMecTpa CJaTh TEOPETHYECKHUH HSK3aMEH WM 3a4eT IO COOTBETCTBYIOIIEH
JUACIUTIINHE.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IIPENIOJABATEJEN

1. OcHOBHBIE TPUHIMIIBI O0YUEHHS] MATEMATUHYECKUM AUCHUIUINHAM

1.1. OcHoBHas 11enb OOYYEHHUS — HAYYUTh CTYJCHTOB JIOTUYECKH MBICIHUTD; MO3HAKOMHUTH C
aKCMOMaMH B MaTe€MaTHKe M METOJaMH JI0Ka3aTeJIbCTBA PA3IMYHOIO POJAA YTBEP)KICHHI; HAYYUThH
MPUMEHSTH MOJyYCHHbIE TEOPETUYECKHE 3HAHUS K PEIICHUIO0 MAaTeMaTHYECKUX M (PU3MUECKUX 3ajad.
Takxe CTyAEHTBI TOJDKHBI OBJAJeTh METOJAMH PEIICHUs, UIAHUPOBAHMS, MOJICIMPOBAHNS, aHAIIN3A,
CHHTE3a B MaTEMaTHKE JUIs MCIIOIb30BAaHMs UX B NAIbHEHIIeH TPOo(heCCHOHANBHON e TeIbHOCTH.

1.2. BocnuratenbHas 1eiap oOydeHHs — (OPMHPOBAHHME HANpPaBICHHOCTH W HMHTepeca K
HOCTIKCHUIO ydeOHoro marepuana. HeoOXommmo pas3BUBAaTh B CTYIEHTAaX BOJICBBIE KauyecTBa M
TpyAomo0ue, CTpeMIIEHHE K CAMOCOBEPIICHCTBOBAHHUIO.

1.3. O0yuenne He TOJKHO OBITH MaccUBHBIM. [IpenonaBaTens JOHKEH HHTEPECOBATHCS, KaK y
CTY/ICHTOB TPOJBHUTacTCs PEIICHHE IOCTABICHHBIX 3a7ay, W, IPU HEOOXOIUMOCTH, OPraHU30BaTh
pa3bop Hambosiee TPYAHBIX U3 HUX.

1.4. HeoObxoauMo cTpouTh 00y4eHHUE TaK, YTOOBI B OBJIAJICHUHA MAaTE€pPHUATIOM OCHOBHYIO POJIb
urpaja namsTh JOTHYecKas, a He (opMmanbHas. 3allOMHHAHKE JIOJDKHO JOCTHraThCsl 4epe3 riryooKoe
MOHUMAaHHE, a HE Yepe3 «3yOpexKKy».

1.5. BaxHblii GakTop yCremHOCTH 00y4eHHs — B3aMMOOTHOIICHHS MEXKILy IPEToiaBaTeieM U
CTY/ICHTaMH Ha OCHOBE YBaXCHHS U T0OpOXKeIaTeIbHON TpeOOBaTEIHHOCTH.

1.6. HeobxoauMm perysipHbIiA KOHTPOJIb 32 pab0TON CTYJIEHTOB, TPOBEPKA KOHCIICKTA JICKITUH.

2. Metoauueckue peKoOMEHIalliy IPENoAaBaTessaM, YNTAIOLUIUM JIEKIIUU

2.1. Jlekuust — ycTHOE IOCJEI0BATEIbHOE M3JI0KEHUE M3y4aeMOro Marepuania, COCTOoAIIee U3
CBSI3aHHBIX MEXJly CO0OM YacTeil: BCTynieHue, BBOIHAs YacTh, OCHOBHAs YaCTh, 3aKJIIOUCHHE.

[Tpu yTeHnn ek He0OXOAUMO MPUAECPKUBATHCS KAIEHIAPHOIO JIaHa, pa3paboTaHHOTO Ha
Kadepe Mo JaHHOW AUCIUIUINHE.

2.2. JlekTOp AOJKEH OTCIEKMBATh XOJI MPOBEIEHHs IMPAKTHMUYECKUX 3aHATHH MO JaHHOM
JUCIUIUIMHE, POBOJNUTH KOPPEKIMIO TUIaHA CEMUHAPCKUX 3aHITUH 10 YMUTAEMOMY KYypCy, YTOOBI Te
IpenojaBaTesid, KOTOpble BEAyT NMPAKTUYECKUE 3aHATUS B IpyNnax JaHHOTO MOTOKa 3HANM, Kakue
TEMBbI IPOYUTAHBI, @ KAKHE €IIe HeT.

3. MeTtoanueckne peKOMEHIalH MPENO01aBaTENsIM, YATAIOIIUM JIEKIIUU BIEPBbIE

3.1. IIpouecc mMOArOTOBKH JIEKIIMU CIIEAyeT HayaTh ¢ Moj0opa MaTrepHaia, aajgee HeoOXoIuMo
NOJrOTOBUTh IUIAH M KOHCIEKT JIeKIMM, a 3aTe€M CaMOCTOSTENBHO MpoJenaTb HeoOXO0JHUMBbIe
MaTeMaTHYECKHE BBIKJIAAKA. HakaHyHe THS 3aHATHI HaZ0 MOBTOPUTH NOATOTOBIEHHBIN JIEKIIMOHHBIN
Marepua, a cpa3y Mocie 3aBepIICHUs 3aHATUS — Ha4aTh TOTOBUTHCS K CIEAYIOIIEMY.

3.2. XKenaTenbHO TPUAEPKUBATHCS CIEAYIONIEH TEXHUKU YTCHUS JIEKIMU. B Havaie neknuu
HaJ0 aKTyaJu3UpOBaTh B MaMATH CIylIaTeleld MPOWIEHHBIH MaTepual, 3aTeM JaTh KpaTKui 0030p
MaTepuasa IpeaCTOALIEro 3aHaTus. UnTas JeK1nio, Hy>KHO Bce BpeMs 3a00TUTHCS O TOM, YTOOBI peub
Obula BBIPA3UTEIbHON, BBIACP)KAHHOW B JMHAMHYHOM TEMIIE, HO INPH 3TOM Cojepxaja May3bl U
aKIEHThl Ha BaXHBIX acmekTax Tembl. Ilpu wu3noxkeHuun y4yeOHOro Marepuana HeoOXOAUMO
MCMOJIb30BATh MPUHIIMIT HATJISTHOCTH JUIsl 00JIeTYeHUsI BOCIPUATHS MH(OPMAIK CTYACHTAMH.

3.3. Jlekuuu TOJDKHBI OBITh SMOLIMOHAJIBHO OKpalleHHbIMH. Hamo crapaThcsi MOJUepKHBaTh
JIOTUKY PacCyKIACHMH MpH JI0Ka3aTelIbCTBaX TE€X WM MHBIX YTBEPXKACHHM, mpuUydas CTYIEHTOB K
JIOTUYECKOMY MBINUIEHHIO. JIEKTOp JOKEH M3iaraTh y4eOHbIH MaTepuall Mocie0BaTelbHO, CTPOro
MIPUAEPKUBASICH TJIaHA.



3.4. HeoOxommmMo pa3bsCHUTH CTYIAEHTaM, 4YTO JIKIUA W Yy4eOHWK HE IyOnIupyroT, a
JIONONHAIT Apyr aApyra. CTyaeHTaM HEOO0XOAWMO TOJb30BAaThCS y4eOHMKaMU MPU OCBOCHUHU
y4eOHOT0 MaTepuana JUCIUIUINHBL.

4. MCTO[[I/I‘-IGCKI/IC PECKOMCHAANH MPETIoAaBaTC/IsIM, BEAYIIUM MPAKTHYCCKUC 3aHATUSA

4.1. CemuHapsl — rpynmnosas ¢popma 3aHITUH IpU AKTUBHOM Y4aCTHH CTYJEHTOB /ISl IPOBEPKU
3HaHUM.

4.2. CeMuHapcKue 3aHATHS IPOBOJIATCS COTJIACHO IIJIAHY JUCLIUILIMHBIL.

4.3. OcHoOBHas 3ajaya IpernojaBaTesis COCTOMT B TOM, YTOOBI CTYIEHT pEryJspHO MU
MHTEHCUBHO paboTall Ha/l TEOPHEN U BBIIOIHSII CAMOCTOSITETIbHBIE paOOTHI.

4.4. B Hayasne 3aHATUS HAJ0 OCYIIECTBISATH KOHTPOJIb BBIOJHEHHUS CAMOCTOSTEILHON paboThI
CTYJCHTaMH, YTOOBI MOHITH, HACKOJILKO TPYIHOW OHA ObLIA M KaK YCBOCH MPEIBIIYIIUN MaTepHall.
[Tpu HEOOXOIMMOCTH HYKHO pa30o0paTh HanboJIee TPYIHBIC 33a4U COBMECTHO.

4.5. Kaxnaplii mnpenojaBarenb JODKEH COIJIACOBBIBATH C JIGKTOPOM JIaTy HPOBEIEHUS
UTOIOBOTO KOHTPOJIS. Pe3ynbTaTbl BBINOJIHEHUS KOHTPOJIBHBIX PadOT IOJKHBI OBITh OOBSBIECHBI
CTY/IEHTaM, a TaKk)Ke IM0Ka3aHbl caMH pabOThl U OOBSICHEHBI T€ OIINOKHU, KOTOPbIE OHU JIOMYCTUIIH.

4.6. Kaxnplii npernojaBaTenb 00s13aH CBOCBPEMEHHO I10/1aBaTh CBEJCHMS O IOCEIIAEMOCTH
IIPAKTUYECKUX 3aHATUM M O pe3yibTaTax IPOBOJMMOIO KOHTPOJIA 3HAHMM B CHCTEME Ha CalTe
eis.mephi.ru.

ABTOD(BI):

Jleonos Anekcanap Cepreesud, a.¢.-M.H., mpodeccop



