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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

MATEMATHUYECKUIT AHAJIN3

Hanpasnenne moarotoBku [1] 12.03.04 buoTexHU4YECKUE CUCTEMBI U TEXHOJIOTHHI
(cIerManbHOCTD) [2] 03.03.02 ®usuka

[3] 27.03.03 CucremMHBbIi aHAJIU3 U YIIPABICHUE

[4] 14.03.02 SInepHble GpU3MKa U TEXHOJIOTHH

[5] 22.03.01 MaTepuasioBeieHEe U TEXHOJIOTUU

MaTepuasoB

[6] 18.03.01 Xumuyeckass TEXHOIOTHS

[7] 12.03.01 ITpubopocTtpoeHue

[8] 14.03.01 Snepnast sHEpreTHKa M TEIUIOMU3HKA
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AHHOTANIUA

Kypc maremarnyeckoro anaiansa HaunHaeTcs ¢ pasgena «Auddepenunansnoe ucancienuey .
B sTOM pasnene u3ydaroTcsi TEOPETUUECKUE M MPAKTHYECKUE BOIPOCHI U3 CIEAYIOUIMX IJIaB: Ipeaei
MOCJIeIOBATEIBHOCTH, MPEEl U HEMPEPBIBHOCTh QYHKIMMA, Tuddepenmpyemocts GyHkuid. Pasmen
"NHTerpanpHOe MCYUCIeHHE W (DYHKIIMM MHOTHX IEPEMEHHBIX" SBISETCS BTOPOM 4acThiO 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 cpesiHell mKoiibl. OCBOEHHE AaHHOrO y4eOHOro Kypca sIBISIeTCsl HEOOXOUMbIM
IS BCEX MOCIIEAYIOMNX (PU3UKO-MAaTEMATUIECKUX M TEXHUYECKUX KYPCOB.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMu OCBOCHHS Y4E€OHOUN AUCIUIUIMHBI SIBISFOTCA: 0OydeHHe Oa30BBIM pasjeiaM TEOpPHH
GyHKIMM AEWCTBUTEIBHOTO TEPEMEHHOTO M CMEXHBIX pa3[elioB MaTeMaTWKh. B ToMm dmce:
muddepeHMaIbHOe U MHTErpajlbHOE HMCUYMCICHHE, BEKTOPHBIM aHalu3, TEOpHUs MOJIs, 3JIEMEHTbI
TEH30PHOI0 HUCYMCIECHHs. M3ydeHue 3TUX IOUCLUUIUIMH, B CBOKO OYEpedb, CO3JAa€T OCHOBBI [UISA
n3yudeHus pU3NUECKUX KypCOB IO LIeJIOMY psAy HalpaBlIeHUH, 3aKJ1abIBACT OCHOBBI MaTEMAaTHUYECKOM
KyJIbTyppl W TEM CaMbIM CO3JaeT (yHAaMEHTaJbHYI0 0a3zy Ul NOJY4YEeHUS MOJHOLEHHOIO
€CTECTBEHHOHAY4YHOI'0 00pa30BaHUs.

2. MECTO YYEFHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

OcBoeHHEe MaTeMaTH4YeCKOro aHaju3a B €ro KJIacCUYEeCKOHM YacTH SBISETCS OCHOBOIA
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 OTIIMYUU OT IOCIAEAHUX JAIOT U Pa3BUBAIOT MATEMAaTUYECKUE OCHOBBI COOTBETCTBYIOIIUX
MOHATUN U SBISAIOTCS CYIIECTBEHHBIM MOJCIOPbEM MPH H3YYEHHH (PU3MUECKUX Ppa3JesioB Kypca
Teopud noid. Ilo 510l mpuumHe ykazaHHbIE pasfenbl Kypca MMEIOT HEMOCPEICTBEHHBIE BBIXOIBI B
NpUKIIaJHbIe 00acTu. B kauecTBe nmprMepa MOXHO NMPUBECTH HEKOTOPbIE U3 ypaBHEHHH MakcBea,
KOTOpBIE HE JEKIapUpyIOTCs, Kak 0a30Bble 3aKOHBI B (PU3MUECKON TEOPUHU TOJIs, @ BHITEKAIOT U3 pAlia
TEOpEM B Kypce BEKTOPHOro aHanu3a. Kypc MareMaTnyeckoro aHanau3sa SIBISETCS CaMO JOCTATOYHOU
JUCHUIUIMHOM, JUIsi KOTOPON OJHAKO HEOOXOAMMBI 3HAaHUS AJIEMEHTAapHOM MaTeMaTHKH B paMKax
IIKOJIBHOTO Kypca, aHAIMTUYECKOM TeOMEeTpUM U psifa pas3zesioB JuHeiHoW anredpsl. Kpome Bbiie
CKa3aHHOTO  H3Y4YE€HHE MaTeMaTHYeCKOro aHajiu3a HEeoOXOOUMO Uil psija MaTeMaTH4eCKHUX
mucuuIuiid - Ha  ctapmux  Kypcax (TOKII, ypaBHeHMs MaTeMaTHUeCKOW (HU3UKH, Teopus
BeposiTHOCTEH). JlaHHas AMCUUIUIMHA SBJISIETCS OCHOBOOOpa3yroleil Al HHKEHEPHO-TEXHUUYECKOTO U
€CTeCTBEHHOHAYYHOT0 00pa30BaHuUs.

Pe3ynbrarhl 0cBOEHUS JAaHHOW y4eOHON AUCHMILIMHBI TECHO CBSI3aHbI CO BCEMHU M3YYaeMbIMU B
nanpHeWieM KypcamMu MartemaTtuku. Jlnsg e€ wu3ydeHHs HeoOXOAMMO BIAJETh pasieliaMu
3JIEMEHTAapHONM MaTeMaTUKU B o0beMe cpenHei ImKojbl. OCBOeHHE yuyeOHBIM MaTepuajoM JaHHOIO
Kypca sIBJIsIeTcss HEOOXOAMMBIM JUIsl BCEX MOCIENYIOMMX (PU3MKO-MATEeMAaTUYECKUX M TEXHUYECKHX
KypcoB. JlaHHas IUCHMIUIMHA SIBJISETCS OCHOBOOOpA3yloIled /Ui HHXEHEPHO-TEXHHUUYECKOTO U
€CTECTBEHHOHAYYHOT0 00pa30BaHuUs.



3. ®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcabHble U(UH) 00ImenpodeccuoHaIbHbIe KOMIETCHIINH:

Kox u HanmeHoBaHme
KOMIIeTeHIIUH

YK-11[2,4,5,6, 7, 8] — Ciocoben
OCYIIECTBIISATH MOUCK, KPUTHYECKUI
aHaJM3 ¥ CUHTE3 HH(OpMAIIHH,
HNPUMEHSATh CUCTEMHBIA TOAX O IS
peIIeHHsI TOCTABICHHBIX 33124

YKE-1[2, 4,5, 6, 7, 8] — Criocoben
UCIIOJIb30BATh 3HAHUS
eCTeCTBCHHOHayLIHI)IX JUCHUIIIINH,
NPUMEHSATH METO/IbI
MaTEMAaTHYECKOI0 aHaIn3a U
MOJIETTUPOBAHHMSI, TEOPETUIECKOTO
OKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS
B [IOCTaBJIEHHBIX 3a1a4ax

Koa n HanMeHOBaHHe HHIHKATOPA T0CTHKEHU S
KOMIETeHIHH

3-YK-11[2, 4,5, 6, 7, 8] — 3uars: meToauku coopa u
00paboTku nH(pOpMAIUK; aKTyaTIbHbIC POCCUICKHE U
3apyOeKHbIE HICTOYHUKHU HH(opMaIuu B chepe
npoeCCUOHATILHOMN IEATEITLHOCTH; METOJT CHCTEMHOT'O
aHanm3a

V-VK-1[2, 4,5, 6,7, 8] — YMeTh: IPUMEHATH METOIUKH
nowucka, coopa u 00paboTKH HHPOPMALIUHU; OCYIIECTBIATH
KPUTHYECKHI aHAIIN3 U CUHTE3 HH(DOPMAIMH, TIOJTYICHHOU U3
pa3HbIX HCTOYHUKOB

B-VK-1[2, 4,5, 6, 7, 8] — Bnagets: MeTogamu morcka, cbopa
1 00pabOTKH, KPUTUYECKOTO aHAIN3a U CHHTE3a
UHPOPMAIIUN; METOJUKON CUCTEMHOTO MOAX0a JUIs
pEIICHUs TTOCTABIICHHBIX 3324

3-YKE-1[2, 4,5, 6, 7, 8] — 3HaTh: OCHOBHBIC 3aKOHbI
€CTECTBEHHOHAYUYHBIX AUCIMILIAH, METO/IbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHPOBAHHUS,
TEOPETUYECKOTO M DKCIIEPUMEHTAIBHOIO HCCIIE0BAHUS
V-VKE-1[2, 4,5, 6, 7, 8] — ymMeThb: HCTIOIH30BATH
MaTeMaTHYECKUE METO/IbI B TEXHUYECKUX MPHUIIOKCHHUSX,
pacCYMTHIBATH OCHOBHBIC YHUCIIOBBIE XapaKTEPUCTUKU
CIIy4aliHBIX BEJIMYWH, pelIaTh OCHOBHBIC 33/ 1a4H
MaTeMaTHYECKOM CTAaTHCTUKH; PEIIaTh THITOBBIC pACUETHBIC
3a71a49u

B-VKE-1[2, 4,5, 6, 7, 8] — B1ageTs: MeTO1aMHU
MaTeMaTHYECKOTO aHAJIM3a U MOJICIMPOBAHUS; METOIaMHU
pelIeHHs 3a/1a4 aHaJIK3a M pacyeTa XapaKTepUCTUK
(U3NYECKUX CUCTEM, OCHOBHBIMH ITpHeMaM# 00pabOTKH
9KCIEPUMEHTAIBHBIX JTaHHBIX, METOaMHU PaOOTHI C
MPUKJIAIHBIMUA IPOTPAMMHBIMU TIPOTYKTaMHU

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATIIMHBI

HanpagJieHusi/ueju BOCIUTAHUS

3agauu BocnuTaHus (KOI)

I/IHTCJ]J'ICKTyaJIBHOC BOCIIUTaHHEC

Coznanue ycinoBuid, 00eCreunBarOIINX,
(dbopMupOBaHUE KyJIbTYpbl YMCTBEHHOTrO Tpyaa (B11)

[TpodeccronanbHOE U TPYIOBOE BOCIIUTAHHE

Coznanue ycinoBuid, 00eCIeunBarOIINX,
dbopMupoBaHKE TITyOOKOTO TOHUMAHUS COITUATBHOM
poiu npodeccuu, MO3UTUBHON U AKTUBHON YCTaHOBKHU
Ha IICHHOCTH W30paHHOW CIIEIUAIBHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K TPO(HEeCCHOHATLHOM




JesTensHOCTH, Tpyny (B14)

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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1 Cemecmp
1 [penensrl. 1-8 24/24/0 25 K.p-8 3-YK-1,
HenpepsiBHOCTB V-VK-1,
B-VK-1,
3-YKE-1,
V-YKE-1,
B-VKE-1
2 [Mpoussomusie u wux | 9-16 | 24/24/0 25 K.p-16 3-YK-1,
IIPUIIOKEHUS V-VK-1,
B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
Hmoeo 3a 1 Cemecmp 48/48/0 50
KoHTpoJibHbIE 50 2 3-YK-1,
MeponpusTHS 32 V-VK-1,
CemecTtp B-VK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1
2 Cemecmp
1 Yacrts 1 1-8 24/24/0 25 K.p-8 3-YK-1,
VY-VK-1,
B-VK-1,
3-YKE-1,
VY-VKE-1,
B-VKE-1
2 Yacts 2 9-15 | 21/21/0 25 K.p-15 3-VK-1,
VY-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1
HUmoezo 3a 2 Cemecmp 45/45/0 50
KoHTpo/bHBIE 50 € 3-VK-1,




MeponpusiTusi  3a 2 V-VK-1,

CemecTtp B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

* — COKpaIIeHHOEC HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJllbHBIX 0ayUIOB J0JDKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(wm) PK3aMeH

Coxkpailienne HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHHE

K.p KonTponbnas pabota

2 DK3aMeH

KAJIEHJIAPHBIN IVIAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

1 Cemecmp 48 48 0

1-8 IIpenennl. HempepbIBHOCTH 24 24 0

1-2 MHo:xecTBa Bcero aynutopHbIX 4acoB

ITpenmer maTematnkyu. OCHOBHBIE IOHATHS TEOPUU 6 I I

MHOXXCECTB: MHOXXCCTBO, OIICpalilMy HAJ MHOKCCTBaAMU Onjain

(nepeceuenue, 00beTMHEHNE, PA3HOCTH MHOXKECTB). 0 0 0
OToOpakeHne MHOKECTB, B3AaUMHO OJTHO3HAYHOE
cootBeTrcTBUE. CUETHBIE U HECUETHBIE MHOKeCTBAa. HekoTopsie
MMOHSTHS MaTEMaTHUYSCKOM JIOTUKU. Y CIIOBUE, 3aKIIOUCHUE,
otpunianuie. KBantopsl, popmalibHOE TOCTPOSHUE OTPULIAHUN
C TOMOUIBIO KBAHTOPOB. MeTo 1 MaTEMAaTUYECKON UHAYKIUH.
HecTtBurenbable yncia. CBoicTBa ASHCTBUTEILHBIX YHCEI.
PanmonansHbie 1 upparnroHaibHbie ynciaa. C4ETHOCTD
MHOECTBA PALIMOHAIIBHBIX YHCEN U €0 TUIOTHOCTh BO
MHOKECTBE JCHCTBUTEIBHBIX YHCE].

3-4 IIpenen mociaenoBaTeIbHOCTH Bcero aynutopHsix 4acoB

[TocnenoBarenbHOCTH U €€ Tipeaen. EAMHCTBEHHOCTH nipeaena | 6 \ 6 \ 0

cXoJAIIecs mocieaoBaTeIbHOCTH. CBOMCTBA CXOMSAIIMXCS Ounaiiun

MOCJIeI0BATEILHOCTEN (CXOIUMOCTH MOJTYJIA, 0 0 0
OrPaHUYEHHOCTb, COXPAHEHUE 3HAKA, IIPEACIIBHBIN NIEPEXO] B
HEPaBEHCTBAX, TEOPEMa O TPEX MOCIIE0BATEIBHOCTSX ).
Apudmerndeckre CBOHCTBA CXOIAIIUXCS
nocneaoBareiabHocTel. beckoHeuHo Masbie 1 6ECKOHEYHO
OoJbIIIMe MOCTIeI0BaTeIbHOCTH. MOHOTOHHBIE
nocnenoBareiabHocTU. CylliecTBOBaHUE Mpejena y
MOHOTOHHOM OTPaHUYEHHOU MOCIEA0BATENBHOCTH. Yuco
«e». Jlemma 0 1OCIIe10BaTEIbHOCTH CTATHBAIOIINUXCS
orpe3koB. [loanocnenosarensHoctu. TeopeMa bosbnano-
Beiiepmrpacca. BepxHuil 1 HUKHUAN TPEAEIIBI
nocsenoBareabHOCTH. DyHaaMeHTalbHbIE
nocnenoBarenbHocTH. Kpurepnii Komm cxonumoctu




nocienosarenbHocTU. DyHKIMA, €€ 007acTH ONpeaeneHus U
3HaueHn. CriocoObI 3aaanus GYHKIHH (B YaCTHOCTH, HESIBHOE
U TIapaMeTpuuecKoe 3aaanue). Apudmernaeckue 1eicTBUS
Hax hyakuusmu. CioxxkHas u oopatHast GyHKIuA. OCHOBHBIE
aneMeHTapHble pyHKIMN. OrpannyeHHble (YHKINH, TOYHAS
BEPXHSISI U HUKHISI TpaH (PYHKIIMK HA MHOXECTBE.

IIpenen pynkuuun

[Ipenen pynkuuu B Touke. DKBUBAJICHTHOCTH JIBYX
ornpexaeneHuit npeaena GyHKIUN B Touke. OTHOCTOPOHHUE
npenensl. Kputepuii Ko cymecrBoBanus npezgena
¢ynkuuu. CoiicTBa npenenoB QyHKINN (€TUHCTBEHHOCTh
npenena, mpenen MoAyis GyHKINH, apupMeTHUECKHe
CBOWCTBA MPEJIENIOB, JIOKAJIbHAS OTPAaHMYCHHOCTD (DYHKIIUH,
COXpaHEHHUE 3HaKa, peIebHbIN IIepexo/] B HEpaBEHCTBAX,
TeopeMa o TPEX PYHKIUAX, TPEAeT CI0KHON QYHKIIUH).
beckoneuno manblie 1 0eCKOHEUHO OoblIne (PYHKITHH.
«3ameyarenbHbiey npeaensl. CpaBHEHHE OECKOHEUHO MaIIbIX
1 6eckoHeYHO 0onbIMX QyHKIMH. O-CUMBOIIMKA.

Bcero ayuTopHbIX 4acoB

6 |6 [0

Ownnaiig

0 0 0

HenpepbiBHOCTH

HenpepbIBHOCTh PYHKIIMH B TOUKE. DKBUBAJICHTHBIE
ornpezeneHus: HenpepbIBHOCTH. CBOWCTBA HEMPEPBIBHBIX
GbyHKUIMH (HEPEpPBIBHOCTh CYMMBI, IPOU3BECHHMS, YaCTHOT O,
COXpaHEeHHE 3HAKa, HEMPEPHIBHOCTh CIOKHON (PYHKIINN).
Touku pa3pbiBa QyHKIMM U UX Ki1accupukanus. TeopeMsl
Beiiepmrpacca 06 orpaHHUE€HHOCTH HENPEPHIBHON (QYHKIINHU U
0 JIOCTHKEHHUH €10 CBOUX TOYHBIX I'paHel Ha oTpe3ke. Teopema
0 MIPOMEKYTOUHBIX 3HAUCHHSIX HETIPEPHIBHOHN (DYHKITHH.
MonotonHble QyHKIMH. CylecTBOBaHHE OJTHOCTOPOHHUX
MIpeIeJIOB Y MOHOTOHHOM (pyHKIIMU. MHOXECTBO TOUYEK
pa3pbiBa MOHOTOHHOM (yHKuMHU. Kputepuit HerpepbsIBHOCTH
MOHOTOHHOM (yHKIMH. [locTaTOuHbIE yCIOBUS
CYIIECTBOBAHUS U HETIPEPHIBHOCTU OOpaTHON (PYHKIIMH.
HenpepriBHOCTB 251eMeHTapHbIX QyHKIMH. [loHATHE
paBHOMEPHON HEMpPepbIBHOCTH (pyHKIMH. PaBHOMEpHas
HENpPephIBHOCTh (DYHKIIMH, HEIPEPHIBHOM Ha OTPE3KE.

Bcero ayuTopHbIX 4acoB

6 |6 [0

Onnaity

0 0 0

9-16

Hpomnoz[m.le N MX MPUJI0KCHUSA

24 24 0

9-10

IIpousBoanas

[ToHATHE paBHOMEPHOI HENPEPHIBHOCTH (PYHKIIUH.
PaBHOMepHas HenmpepbIBHOCTh (QYHKIIUU, HETIPEPHIBHOM Ha
orpe3ke. [lonstue nponsBogHoi. OAHOCTOPOHHUE
npou3BoaHsble. [loHsATHE Mpon3BOAHON. OTHOCTOPOHHHUE
npousBojHsle. JuddepenupyeMocts GyHKINH, €€
muddepennnan. HeobxonnMoe u J0CTaTOUHOE YCIIOBUE
muddepeHIpyeMOCTH. Y paBHEHUE KacaTeIbHON U HOPMAaJIH K
rpaduky GyHKIUH, TEOMETPUUYECKHI CMBICI TPOU3BOIHON U
muddepennmana. OCHOBHbIE CBOMCTBA TPOU3BOIHON U
muddepennnana. HempepblBHOCT QyHKIINHU, UMEOILIEN
npou3BoHyt0. MHBapuaHTHOCTH (hopMBbl Auddepennnana
MIEPBOTO MOPSIKA.

Bcero ay1uTopHbIX 4acoB

6 |6 [0

Onnaity

0 0 0

11-14

Teopembl 0 nuppepenuupyemoix pynkuuax. Popmyia
Teinopa
JlokanbHbli okcTpeMyM. Teopema @epma. Teopema Pomsa o

Bcero AYJJUTOPHBIX YaCOB

12 |12 [0

Ownnaiig




HyJie npon3BogHON. Teopema Jlarpan:xa 0 KOHEYHBIX
npupameHusx. Teopema Ko 0o KOHEUHBIX NPUPALLICHUSX.
IIpaBuio Jlonuransa packpsITUs HEOIIPEACIEHHOCTEN.
[IpousBoaubie U AUQdepeHnanbl BEICUINX MOPSIKOB.
dopmyna Jleiioanma. @opmyna Telinopa. OcTaTOUHBIN YWICH B
¢dopme Ileano. EnnncTBeHHOCTH KO3 (DULIMEHTOB pa3ioKeHus
o opmyne Teitnopa. Ocratounslii wieH Gopmyinsl Teitopa
B opme Jlarpanxa u B hopme Komm. @opmynsl Teinopa
(Maksopena) st OCHOBHBIX 3JIEMEHTapHBIX (QYHKITHI: exp,
sin X, €os X, sh x, ch x, In(1+x)

15-16 | UccnenoBanue pyHKIMii ¢ MOMOIIBIO MPOU3BOTHBIX Bcero ayauTopHbIX 4acoB
VYcioBre NOCTOSIHCTBA U MOHOTOHHOCTH (DYHKIIMM Ha OTpe3Ke. | 6 |6 [0
OkcrpeMyMbl pyHKIuu. Cranmonapusie Toukd. Heooxoaumeie | Onmnaiin
YCIIOBHSI SKCTpeMyMa (YHKIHUH, UMEIOLIEH IPOU3BOIHYIO. 0 0 0
JlocTaTouHbIe yCIOBUS IKCTpeMyMa (PYHKIIUH (MCCIIEIOBAaHHE
10 NIEPBHIM U BBICUIMM IIPOM3BOHBIM). BeInykible pyHKINY,
ycnoBHs BeITyKI0CTH (pyHKIMH. Touku neperunda rpaduxa
¢byHkuu. AcuMnToTsl rpaduka pynknuu. Cxema
ucclefoBaHusl (PYHKIMH TP TOCTPOSHUH TpaduKa.

DrneMeHThl TeOpUu KpUBbIX. BekTopHas pyHKIMS CKaISpPHOTO

aprymenTa. Onepanuu HaJl BEKTOPHBIMH (DYHKIHSIMH,

HENpepbIBHOCTB, JUddepeHrpyeMocts. [IpaBua

muddepeHpoBanus (MMPOU3BEICHUE CKATAPHON (QYHKIIUN Ha

BEKTOPHYIO, CKJIIPHOE M BEKTOPHOE ITPOU3BEACHUS).

2 Cemecmp 45 45 0

1-8 Yacrs 1 24 24 0

1-2 IlepBooGpa3nas u HeonpeaeJleHHbIH HHTErPaJl Bcero aynutopHbIX yacoB
ITepBooOpazHas GyHKIKS U HEONPEIENEHHBIA HHTErpaJl. 6 | 6 | 0
Tabnuia ocHOBHBIX HHTErpasioB. IHTerpupoBanue Ownutaiia
MOCPEJICTBOM 3aMEHBI IEPEMEHHOTO U 110 YaCTSIM. 0 0 0
WuTerpupoBanue paunoHanbHbIX (yHKIUN. IHTErpupoBanue
HEKOTOPBIX UPPALMOHATBHBIX M TPUTOHOMETPHUYECKIX
GbyHKIMI.

3-4 Onpene/ieHHbIH HHTETPaJ Bcero ayauTopHbIX yacoB

Pa30Ouenue orpeska, auamerp pazouenus. IHrerpaabHbie
cyMmMmel. [Ipenen unTerpanbHbeix cymm. Onpenenenue
UHTErpupyemMoi (QyHKIUU U ONpeieIEHHOrO UHTErpaa.
OrpannyeHHOCTb UHTErpupyemoit pynkuuu. Cymmsl lapOy u
nX cBOMCTBA. Kpurepuil MHTErpUpyeMOCTH OTPAaHUYEHHOMN
¢byHkuuu. HTErpupyeMocTh HENpEephIBHON (YHKIUH,
MOHOTOHHOM ()YHKIIMM U HEKOTOPBIX Pa3phIBHBIX (PYHKIIUM.
CaolicTBa onpenenéHHOro NHTErpana: JMHENHOCTD,
aJIUTUBHOCTB; CBOMCTBA, BBIPA’Ka€MbIE€ HEPABEHCTBAMH.
TeopeMsl 0 cpeanem. MHTErpan ¢ nepeMeHHbIM BEPXHUM
MIPEACIIOM, €T0 HEMPEPHIBHOCTD U MU (PepeHIPYyEeMOCTb.
®opmyna HetoToHa-JleiiOHuIa. Beruncnenue onpenenéHHOro
MHTErpaJia o 4acTsAM M IIPU TOMOIIH ITOJACTAHOBKHU.
Hexkotopsle punoxeHus onpenenéHHbIX HHTETPaJIOB.
Beruucnenue nnuHbl 1yru raaakod kpuBou. ITonstue
TUTOINAM II0CKOM (hurypbl. Beuucienue miomnamm B
JIEKapTOBbIX U MOJSAPHBIX KoopauHaTax. O0BEM 1 OoKoBast
MIOBEPXHOCTH TeJa BpameHusi. Hekotopele pusznueckue

6 |6 |0
Ownnaitg
0 0 0




MIPUJIOKEHUS OTIPEIeIEHHOTO HHTErpaia (Macca Tena,
KOOPJMHATHI IIEHTPa Macc, paboTa CUIIOBOTO TOJIS U AP.).

Heco0cTBeHHBIE HHTETPaJIbl

HecoOcTBeHHbIe HHTErpaibl IO OECKOHEYHBIM ITPOMEKYTKAM
U OT HEOTpaHU4YeHHBIX (yHKIMH. Cxonumocts. Kputepuii
Komu. ITpocreiinme mpu3Haku CXOAUMOCTH. AOCOTIOTHAS U
ycioBHas cxonumocts. [Ipusnaku AGens u Jupuxie
(dbopmynupoBKH). 3aMeHa MEPEMEHHOTO O] 3HAKOM
HECOOCTBEHHOT0 MHTErpana. IHTerpupoBaHue 1o 4acTsIM.
[TonsiTre uHTErpana B CMbICIE TJIaBHOTO 3HAUCHUSI.
IlepBoHayaIbHOE 3HAKOMCTBO C HEKOTOPBIMU CIIELIUAIbHBIMU
dbyaxumsivu (I'- 1 B-gyHkium, HHTErpaibHbINA JorapudMm u
ap.).

Bcero ayuToOpHBIX 4acoB

6 |6 [0

Ownnaiig

0 0 0

MeTpuuyeckue NPOCTPAHCTBA U (PYHKIMU MHOTHX
nepeMeHHbIX

[TonsTHE METPUUECKOTO KOOPAMHATHOIO N-MEPHOIO
npocrpancTBa. Onpenenenye eBKInI0Ba mpocrpancTsa En.
Paccrosinue B En. HepaBenctBo Komm- byHsikoBckoro.
[lonsiTHE OKPECTHOCTH, BHYTPEHHEN, TPAHUYHON TOUKH
MHO’KECTBA, TPaHMIIbI MHOYKECTBA, OTKPBITOIO MHOXKECTBA,
3aMKHYTOM o0sactu. CXOIAIIMECS TTOCIIEI0BATEILHOCTH
touek B En. Kpurepuii Komu cxonumoctu
nocnenoBarenbHOCTH. Teopema bonsuano-BeliepmTpacca.
@DyHKIMS TOYKH N-MEPHOTO €BKJIMI0BA IpocTpaHcTBa. [Ipenen
¢bynkuuu. [ToBTopHBIE Ipenensl. HempepbIBHOCTh PYHKITNH B
TOYKE U Ha MHOKecTBe. [Ipocrelinme cBONCTBA HENPEPBIBHBIX
¢bynkuuii. HempepsiBHOCTE crtoskHOU (yHKIMU. CBOKCTBA
(GyHKLIMH, HETTPEPBIBHBIX Ha OTPAaHUYEHHBIX 3aMKHYTBIX
MHOKeCTBax. TeopeMa 0 MPOMEXYTOUHbBIX 3HAUEHUAX
HenpepbIBHON (YHKLUU.

Bcero AYyAUTOPHLBIX YaCOB

6 |6 |0

Ownnaitg

0 0 0

9-15

Yacrtpb 2

21 21 0

9-11

YacTHbIe NPOU3BOHBIC U HX NPHJI0KCHUS

[Tonstue nudpdepenuurpyemMoit GyHKIUU U TOJTHOTO
middepennnana. Yactuele mpon3BoaHble. HeoOxoaumble
ycioBus auddepenurpyeMoct GpyHkuuu. JlocraTounsie
ycaoBus auddeperurpyemoct GyHkmu. YacTHble
MIPOU3BOJIHBIE CIOKHBIX PYHKIMNA. MTHBapraHTHOCTH (OPMBI
nosHoro auddepennuana nepporo nopsaka. Teopema Ditnepa
00 ogHOpOAHBIX PyHKIUAX. [loHSATHE TPON3BOIHOM IO
HanpasieHuto. [lonsTue riaakoit moBepxHocTu. CriocoObl
3aJlaHus IOBEPXHOCTH (MTapaMeTPHUUECKHii, B SBHOM BUJE).
HopwMais 1 kacarenbHasi INIOCKOCTh K IOBEPXHOCTH. DJIEMEHT
IJIOLIAIA MTOBEPXHOCTHU. I'paiueHT QyHKIIMH, €r0 OCHOBHBIE
cBoiicTBa. ['eomMeTpruecKuii cCMbICI MOJHOTO U depeHImrana
(YHKIIMY IBYX [TEPEMEHHBIX.

Bcero AYJAUTOPHBIX YaCOB

9 |9 |0

Ownnaitg

0 0 0

12

®opmy.a Teitsiopa 1 PYHKIUH MHOTHX IePeMEHHbIX
YacTHble MPOU3BOIHBIE BHICIINX MOPSAIKOB, YCIOBUS UX
HE3aBUCHUMOCTH OT Mopsiaka TuddepeHIIMpOBaHuUS.
Juddepennnansl BeICIINX NMOpsaAKoB. Teopema Jlarpanxa.
®opmyna Teiinopa.

OxcTpemyMbl GyHKIHH. HeoOX01uMbIe yCaoBHs SKCTpeMyMa
¢ynkuuu. JloctaTouyHble ycaoBHs SKCTpeMyMa (GYHKIMHU ABYX

Bcero AYJJUTOPHBIX YaCOB

3 |3 |0
Ownnaitg
0 0 0




1 OOJIBIIETO YKCIIa MNEPCMCHHBIX

13-14 | HesiBHBIe QyHKIUH Bcero ayuToOpHBIX 4acoB
Teopema o HesIBHON (DYHKIIMH, ONIPEACIIIEMON YpaBHEHUEM 6 | 6 | 0
f(x,y) = 0. Teopemsl 0 HesiBHOM (HYHKIMU ABYX MEPEMEHHBIX U | OHiIaiiH
HEeSBHBIX (DYHKUHUAX, ONPEENIIeMbIX CUCTEMON YpaBHEHUN 0 0 0
(popmynupoBka). SAkoOMaHBI U UX CBOMCTBA, BRIYHCICHUE
MIPOU3BOIHBIX HESIBHBIX QyHKIMMA. [ToHsTHE OTOOpaXKeHUs.

B3aumHo-01HO3HaYHOE 0TOOpakeHue. ObpaTHOE
otobopaxkenue. [{uddepennupyemoe oTrodparkeHue.
Perynspaoe otoOpaxeHnue u ero cBoicTsa. @opMyIupoBKa
TEOPEMBI O JIOKATbHOW 00PaTUMOCTH PErYIISIPHOTO
oroOpaxkeHus. [loHsATHE 3aBUCUMOCTH CUCTEMBI (DYHKITHI.
dyHKIMoHaNbHas MaTpuia Skobu, e€ panr. HeoOxoaumplie
YCIIOBUS 3aBHCUMOCTH (PyHKIMH. JlocTaTOYHBIE YCIOBHS.

15 Yc/i0BHBIE IKCTPEMYMbI Bcero aynutopHbIX yacoB
VYcnoBubli akcTpeMyM. HeoOxonumele yCinoBus yCIOBHOTO 3 |3 [0
JKCTpeMyMa MpU HATUYUU CBsI3eH (METO HEONPEeIeIEHHBIX Omnunaiin
MHOXHMTENEH Jlarpamka). 0 |0 |0

COKpaH_IeHHBIC HaWMCHOBAHUS OHJIAMH OIIIHIA:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

11JI ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuainst

AM Aynno-marepuainsl

IIp3 IIpe3eHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MAaTEPUAIbI
nC W HTEepaKTUBHBIA CAalT

TEMBI [TPAKTUYECKUX 3AHATUI

Heneau | Tembl 3ansaTuii / Conepxanue
1 Cemecmp
1-3 IIpeneasl mociienoBaTeabHOCTEN
KommekcHbie uncna. [Ipenen mocnenoBareabHOCTH. TOYHBIE TpaHH.
4-5 IIpeneas! pyHknmii.
[Tpenen dynkmuit. O-cumBonmka. Tounble rpaHu.
6-8 HenpepbiBHOCTH QyHKIMIA.
HenpepsiBHOCTh QyHKIMIHA, Touku pa3zpbiBa. PaBHOMEpHAs HEMPEPHIBHOCTD.
9-10 IIpousBoaHbIe MEPBOro MOPsiAKA
Brruucnenue npou3BoAHbIX HepBoro nopsaka. [IponsBonnas o6paTHON QyHKINH.
['eomeTpryeCcKnil CMBICT IPOU3BOJIHOM.
11-12 | Ilpou3BoaHbIie BbICIIMX MOPSAKOB. [{uddepenunans.
HuddepermmpyemocTs. Berancienne npon3BOIHBIX BBICIINX MOPSIIKOB. Berancienne
g depeHIanos.
13-14 | IlpaBuao Jlonurausi. ®opmy.ia Teiiaopa.

IIpasuio Jlonuransa. @opmyna Tennopa. BerunciieHre Npeaesnos ¢ MOMOIIBIO ITpaBuia




Jlonutans u popmynsl Telnopa.

15-16 | I'paduxu pynkouii
IToctpoenune rpadukoB QyHKIMH C TOTHBIM UCCICIOBAHUEM.

2 Cemecmp

1-3 HNuTerpupoBanue

[Ipocreitmume npuémbl HHTErprpoBaHusi. CriocoObl MOJCTAHOBKYU U MHTETPUPOBAHUS 110
gacTsaM. HTerpupoBanne parioHAIBHBIX 1 HEKOTOPBIX HPPALMOHATBHBIX (DYHKIIUH.
WnuTerpupoBanue uppanuoHaibHbix QyHkuuii. MaTerpupoBanuu nuddepeHnuanbHbIX
OMHOMOB M TPUTOHOMETPHUYECKUX (PYHKIMKA. VHTerpupoBaHue pa3iIMyHbIX
TPAHCIEHICHTHBIX QYHKIIHH.

4-6 OmnpenesieHHbIEe HHTETPAJIbI

Brruncnenme onpenenéHHbIX UHTErpaioB. HTErpaibl OT HEKOTOPBIX pa3pbhIBHBIX (PYHKIINM,
MIPUIIOKEHUS ONPeIeNIEHHBIX UHTETpasIoB. [Iprnoxenus onpenenéHHbIX HHTETPAJIOB.
Boruncnenue s 1yr, o00bEMoOB. Berunciaenue miomaaei moBepXHoCcTel BpaleHusl.

7-8 Heco0cTBeHHbIE HHTETPaJIbI
Heco6ctBennsle nnrerpansl. Kpurepuit Komm ux cxonumoctu. [IpusHaku cpaBHeHus.
AOCOIIIOTHAs U yCIOBHAS CXOIUMOCTb.

9-10 @OYHKIMH MHOTHX NepeMeHHbIX
OO6nacTp orpeeieHus ¥ TMHUU YPOBHS (YHKIIMI MHOTHX NIepeMeHHbIX. [Ipeenst MHOTHX
epEeMEHHBIX.

11-13 | AuddepennupoBanue pyHKIUI MHOTHX NTepeMEHHBIX

Yacrable npousBoaHbie U auddepennnansl. YacTHbIe MPOU3BOAHBIE U AU dHepeHIInaIIbI
BBICIIMX TOPSIKOB. [ eOMeTpruiecKne MprUIoKeHUs! YaCTHBIX IPOU3BOIHBIX U
muddepernmanos (KacareabHas INIOCKOCTh, HOPMaJIh K IIOBEPXHOCTH).

14 ®opmy.ia Teiinopa
dopmyna Terinopa mist GyHKIIMH HECKOJIBKHUX TIEpEMEHHBIX. [I[puMeHeHNEe KAaHOHUYECKUX
dbopmyn MaksopeHa Jisi TOJTy4YeHHsl pa3I0KEHUM.

15-16 | OkcrpemMyM (pyHKUHIE MHOTHX N€peMEHHbBIX
OkerpeMyM (QyHKIHMI MHOTHX niepeMeHHbIX. HesiBHbIe GyHKIMHU. Y CIOBHBINA HKCTPEMYM.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu peanu3zanuu MporpaMMbl AUCHUILTHHBI UCTIONB3YIOTCS 00pa30BaTeIbHbIe TEXHOJIOTUU B
dbopMe NeKIUil u MpaKkTUYECKUX (CEMHHAPCKUX) 3aHATHH. [l KOHTpPOJST YCBOGHHS CTYAEHTOM
pa3aenoB JaHHOTO Kypca IIUPOKO UCIOJIb3YIOTCS TECTOBBIE TEXHOJIOTHH, TO €CTh CIeUaIbHbIA OaHK
BOIIPOCOB B OTKPBITOW M 3aKPBITOM (opMme, OTBETHI Ha KOTOPHIE MO3BOJIAIOT CYIAUTh 00 YCBOCHUU
CTYIEHTOM JaHHOrO Kypca. CamocrosiTenbHas paboTa CTYIAEHTOB TNOJpa3yMeBaeT o1 coOoi
popadoTKy JEKIITHOHHOTO marepuaa c WCTIOJIb30BaHUEM pPEKOMEHTyeMOi
nutepatypsl.llpennonaraeTcss UCMONb30BaHHE COBPEMEHHBIX HH(GOPMAIMOHHBIX  TEXHOJOTHI:
KOMITIBIOTCPHAA pPacCChblIKa SallaHI/II\/’I W HTOIOB HMX BBINMOJHCHUA, NPECAOCTABICHUC KOMIIBIOTCPHOT'O
BapuaHTa JIEKIHK , 0OBIBICHHE MUHUMAJIBHOTO HaOOpa TpeOOBaHWM K claye 3aJlaHui , PacChlIKa
BOIIPOCOB HA HK3aMEH.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIIINHEC obecreynBaeT IMPOBEPKY OCBOCHUS IIAHUPYCMbBIX
PE3YyJIbTAaTOB 06yquI/151 (KOMHCTGHI_II/II‘/JI n Hux I/IHI[I/IKaTOpOB) MoCcpeaACTBOM MepOHpI/IHTI/Iﬁ TCKYHLICTO,
py6e>KHoro 1 IPpOMENKYTOUYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.




CBsa3p Mexay GopMUpPYEMBIMH KOMIIETEHUUSMU U (opmMamu

Ipe/CTaBIICHA B CIEAYIONIEH TabIuLe:

KOHTPOJIA HUX OCBOCHUA

Komnerenuus HNuankaropbi ATTecTallMOHHOE ATTecTallMOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)

YK-1 3-VK-1 3, k.p-8, k.p-16 3, k.p-8, k.p-15
V-VK-1 D, K.p-8, K.p-16 9, K.p-8, K.p-15
B-YK-1 9, 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 3, k.p-8, k.p-16 3, k.p-8, k.p-15

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ilkana Ka»A0ro KOHTPOJBHOTO MEPONPHATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajijia BKJIIOYHMTEILHO. MToronas arrecramus o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKaJe W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJACHTOM IPU BBIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro U MpOMEKyTOYHOTO KOHTPOJIS.

HTorosas o1jeHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma Onenka nmo 4-x 0a/VILHOH IIKAaJIe OT1MeTKa 0 3a4eTe Onenka
0aJ1110B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
«3aumeHo»
70-74
D
65-69 3—«o »
60-64 (VOOBIeMBOPUMENbHO E
Hike 60 2 — «Hey0081emeoPUMENLHOY) «He 3aUmeHO» F

OreHKa «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY M IMTPOYHOMY OCBOCHMIO MaTepualia IporpaMMel
o0yJaroImumcsi, KOTOPbIM MOCIeI0BaTENbHO, YETKO M JIOTMYECKH CTPOMHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C NMPAKTUKOMN, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuiIecKon
JIUTEPaTypHl.

OI_IGHKa «XOpOoMo» COOTBCTCTBYCT TBCPABIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC}I, KOTOpLIﬁ
I'paMOTHO H, 110 CYHICCTBY, U3JIara€T CBOU OTBCTHI, HC NOITYCKasA CYIMICCTBCHHBIX HETOYHOCTEM.

OrneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yJaroImumMmcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepHaj, HO HE YCBOEHBI €ro JETald, B OTBETaxX
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHbIE (DOPMYIUPOBKH, HAPYIIEHUS JOTHYECKOU
[IOCJIEI0BATEIbHOCTH.

OTMeTKa «3a4Te€HO» COOTBETCTBYET, KAK MUHUMYM, 0a30BOMY YPOBHIO OCBOCHHSI MaTepHayia
MpOorpamMMbl, TPU KOTOPOM OOYYAIOIIUNUCS BIIaIeeT HEOOXOAUMBIMH 3HAHUSIMH, YMEHUSIMH |
HaBBIKAMH, YMEET MNPUMEHATh TEOPETUYECKUE TOJOXKEHUS ISl PEUICHUS THUIIOBBIX MPAKTUYECKUX
3a7ad4.




O1eHKy «HEYAOBIETBOPUTEIBHO» / OTMETKY «HE 3a4TEHO» MOIydaeT 00y4yarouuiics, KOTOPHIi
HE 3HAeT 3HAYUTEIILHON YacTH MaTepuaia MporpamMmbl, JOMYCKAET B OTBETAX CYIIECTBEHHBIC OIIUOKH,
HE BBIMIOJIHWII BCE 00s3aTeNbHbIC 3aJaHus, NMPeaycCMOTpeHHble mporpammoil. Kak mpaBuio, Ttakue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

8.  YYEBHO-METOJIWYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUILINHBI

OCHOBHA JIUTEPATYPA:
1. DU I'85 Maremaruueckuit ananus 1 : kypc nexuuid, ['pumnn C.A., Mocksa: MU®U, 2008

2. 517 11134 Hauana maremMaTudeckoro aHanusa. Yucna u MmHoxectBa yuceln. IlocnenoBarenbHocTy 1
ux npenensl. [Ipeaenst u HenpepsiBHOCTH GyHKUUH. [uddepeHnmansHoe ncuuciaenne GyHKuni
OJTHOM MepeMeHHOK ) : yueOHoe mocodue s By30B, llIBenenko C.B., Mocksa: HUAY MUDU, 2011

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

4. 517 146 OcuoBrl MaTematndeckoro ananusa Y. 1 , Mneun B.A., MockBa: @u3mariut, 2008

5. DU ]I 30 COopHUK 33134 U yIIPaKHEHUI 110 MAaTEMaTHUYECKOMY aHAIM3Y : y4eOHOe mocodue,
Hemunosud b. I1., Cankr-IlerepOypr: Jlans, 2022

6. 517 J130 COopHuK 3a/1a4 U yIPaKHEHUH 110 MAaTEMAaTUYECKOMY aHalu3y : yueOHoe mocobue Ass
BY30B, [lemunosuu Bb.11., Mocksa: ACT, 2010

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. DU 3-39 3avet mo MmaremaruueckoMmy ananu3sy. 1 cemectp : , CagexoBa E.X. [u ap.], Mocksa:
MHU®U, 2009

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

3. 517 130 COopHuk 3a/1a4 U yNpaXHEHUH 110 MaTEMaTHYECKOMY aHalIu3y : ydeOHoe nocodue ams
BY30B, /lemunosuu B.I1., Mocksa: ACT, 2010

I[TPOI'PAMMHOE OBECIIEYEHUE:

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

http://library.mephi.ru/



9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU JIAA CTYJAEHTOB

1. MeToauueckue peKOMEH1alluu AJIsl yCBOEHUSI TEOPETUUECKOT0 Kypca

1.1. OcHoOBHOHIl 1enbl0 OOy4Y€HMsI CTYAEHTOB MAaTe€MaTHU4YeCKHM JUCLMIUIMHAM SBISAETCS
pa3sBUTHE JIOTMUECKOTO0 W AJTOPUTMUYECKOTO MBIIIJICHHS, IOBBIILIEHHE YPOBHS MaTeMaTHU4YecKOH
KYJIBTYpBbl, Pa3BUTHE HaBBIKOB CAMOCTOSATEILHON paboThI.

Jia noctmxkeHus nenel oOydeHHs HporpaMMa Kypca M CEMECTPOBBbIM KaJeHJapHBIA IUIaH
COCTAaBJICHBI TaK, YTO TCMbI IMPAKTUYCCKUX 3aHATHI CJICAYIOT 3a TCMaMU JIGKI.H/IfI, U OHH JOCTYIIHBI
KOKIOMY CTYISHTY Ha caiiTe yHuBepcuteTra. UTOOBI XOPOIIO TMOATOTOBHTHCS K CEMHHAPCKOMY
3aHATHIO, HEOOXOAUMO, IIPEXKIE BCEro, MpopadboTaTh JEKIUOHHBIN MaTepuai. s 3Toro o0s3areinbHO
HaJ0 KOHCIIEKTHPOBAaTh YYEOHHMK, HEMOHATHBIE BOIPOCHl HY)KHO pa3bsACHAThH Yy Npenojasateind. [Ipu
IpopaboTKe MaTepuaia MoJe3HO MOJb30BaThCs PA3HBIMM YY€OHMKAMM, M €CJIM KOHCIIEKT BEAETCS 10
BCEM TE€MaM [JUCLUMIUIMHBI, TO IpPU MOArOTOBKE K HTOrOBOMY KOHTPOJIO JOCTaTOYHO Oyner
COOCTBEHHOT'O KOHCIIEKTA.

[Tocne Toro, kak Bl Hayuuiauch AaBaTh onpesencHus, GOpMyIHpOBaTh aKCUOMBI, JIEMMBbI U
TCOPCMbI (MaTeMaTI/I‘-ICCKI/I IMPpaBUJIBHO U I'PaMMAaTUYCCKU BepHO), MOKHO CHHUTAThb M3YUCHUC NAHHOTO
paszziena 3akoHYeHHBIM. Hudero, BKIIIO4asi BaKHEWIINE BBHIBOJIBI, ONpENEIeHUsI U (OPMYIUPOBKH, HE
HAQ/I0 YYUTh HaW3yCcTh, T€M OoOJiee JO0Ka3aTeNbCTBA pa3HBIX yTBEepXKIAeHHWU. [Ipu HeoOXommmocTu
MOHSATHIN B 3aerHH€HHBIfI MaTepural Bbl CMOKETEC JICTKO BCIIOMHUTD.

1.2. Meronnyeckue peKOMEHAAUNH ISl TIOATOTOBKH K NIPAKTUYECKUM 3aHATHAM

Ha cemmHapax, kak IpaBHJIO, PACCMaTPHUBAIOTCS BOIPOCHI U 3aJaud, NAKOLIUE BO3MOXHOCTh
6osiee riTy0OKO MOCTUYb U3ydaeMblil paszen Kypca. Bo BpeMsi ceMUHApCKUX 3aHATUH yyaT NPaBUIbHO
CTaBUTh U PEIIaTh 33J[auy, a TAaKXKe aHaIM3UPOBaTh ux pemeHus. [lo Teme, mpoiieHHOI Ha ceMHUHape,
JAloOTCs  3a7aud IS CaMOCTOSITEIbHOM paboThl. YCBOEHHE TEMbl BO MHOIOM 3aBHCHUT OT
OCMBICJIEHHOTO BBIITOJIHEHHUSI CAMOCTOSITENIbHOM pabOTHI.

[Tpu pemenun 3aa4 npex/e BCero HeoOX0MMO XOPOIIO BHUKHYTh B CYTh 33JaHMUsI, 3aIHCaTh
KpaTko ee ycinoBue. Eciu mo3Bossier XapakTep 3ajauu, 00s13aTeNbHO ClIeNaTh PUCYHOK, OSCHSIOIINUN
ee CYLIHOCTh. 3a pelKUM HCKIIIOUCHHMEM, KaKJas 3ajladya JOoJDKHA ObITh CHayajla pelieHa B oOlieM
BUJIE, T.€. B OyKBEHHBIX 0003HAUCHUSIX.

Pemenue 3amaun npuHeceT HauOOIBIIYIO TOJIb3Y TOJIBKO B TOM CiIydae, KOrja o0ydarouuiics
PELIUT ee CaMOCTOATENIbHO. PemuTh 3aauy 6e3 MOMOIIM YacToO HE BCErza yAaeTcs, HO TeM He MEeHee
MOTBITKY HAlTH pelIeHre Pa3BUBAIOT MBIIIJIEHUE U YKPEIUISIOT BOJIIO.

2. [IpaBa 1 00s13aHHOCTH CTYJEHTA YHHUBEPCUTETA:

2.1. CryaeHT UMeeT npaBo:

1) Ha nosyyeHue OTBETOB HAa MHTEPECYIOIIME €r0 BOIPOCHI M0 M3Y4aeMOH AMCLHMILIMHE OT
[IPENOAaBaTelIsd, BEAYIIETO 3aHATHS;

2) Ha KOHCYJBTAllMIO 0 TEOPUU H3Y4aeMOMl AMCLMIIIMHBI B TEUEHHE CEMeECTpa U NEpeN
JK3aMEHOM.

2.2. CtyneHT 06s13aH:



1) perynspHo mnocemath JEKIMU M CEMUHApbl, padoTaTh Ha MPAKTUYECKUX 3aHATHIX,
BBITIOJIHSATH BCE TEKYIIHE CAMOCTOSITEIbHBIE pa0OTHI IO U3y4aeMON JUCIUIIINHE;

2) NpOMTH aTTECTALMIO IO BCEM pa3zesiaM JaHHON JUCIUIUIMHBL

3) B KOHIIE CeMecCTpa CJaThb TEOPETHUYECKUU SK3aMEH WJIM 3a4eT IO COOTBETCTBYIOLIEH
JTUCIUTUTUHE.

11.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

1. OcHOBHBIE NPUHIMIIBI 00yYEHHS] MATEMATUYECKUM AUCLHUILUINHAM

1.1. OcHOoBHas 1eb OOY4EHUs — HAyYUThb CTYJEHTOB JIOTMYECKH MBICIUTh; [TO3HAKOMHUTH C
aKCMOMaMH B MaTeMaTHKe M METOJaMM JI0Ka3aTeJIbCTBA PAa3IMYHOIO POJAA YTBEP)KICHHH; HAaydUTb
PUMEHSTH MOJyYCHHbIE TEOPETUYECKHE 3HAHUS K PEIICHUIO0 MaTeMaTHYECKUX U (PU3MUECKUX 3ajad.
Taxoke CTyAeHTHI JOJDKHBI OBJIAJETh METOAAMHU PEUICHHUS, TUIAHUPOBAHUS, MOJCITUPOBAHMS, aHATIN3A,
CHHTE3a B MaTeMaTHKe I UCTIOIB30BaHUS HX B AIbHEHIIEH MpodecCHOHANBHOM eI TeIbHOCTH.

1.2. BocnurarenbHast 1enp oOydeHus — (opMHpOBaHHE HANpaBICHHOCTH M HMHTEpeca K
MOCTH)KEHUIO ydyeOHoro marepuana. HeoOxonumo pa3BuBaTh B CTyJEHTaX BOJIEBBIE KauecTBa M
TpyAoIo0ue, CTpeMIIEHHE K CaMOCOBEPLIEHCTBOBAHHUIO.

1.3. OOyueHnue He T0JKHO ObITh MaccuBHBIM. IIpenonaBaTens JOHKEH UHTEPECOBATHCS, KaK y
CTY/IEHTOB IPOJBHUIaeTCs pElIeHHE IOCTABICHHBIX 3a7ay, U, IPU HEOOXOIUMOCTH, OPraHU30BaTh
pa3bop Hambosiee TPYAHBIX U3 HUX.

1.4. Heobxoaumo cTpouth 00y4YeHHE Tak, YTOOBI B OBJIAJEHUM MaT€pUaloOM OCHOBHYIO pOJIb
urpajia mamsTh JIOTHYECKas, a He (hopManbHas. 3aOMUHAHKUE JTOJHDKHO JIOCTUTATHCS depe3 TIyOoKoe
MIOHMMAaHHeE, a He Yepe3 «3yOpeKKy».

1.5. BaxkHblii (akTop yCHEemHOCTH 00y4eHUsl — B3aUMOOTHOILIEHUSI MEX/Ty NpenojaBaTeieM U
CTY/IEHTaMM Ha OCHOBE YBaXKEHUS U 100poXkKenaTeaIbHON TpeOoBaTeIbHOCTH.

1.6. Heo6xonuM perysisipHblii KOHTPOJIb 32 pabOTOM CTY/I€HTOB, IPOBEPKA KOHCIIEKTA JIEKIUI.

2. Meronnyeckne peKOMEHIalK MPEero1aBaTessiM, YUTAIOLIUM JEKIHH

2.1. Jlexust — yCTHOE MOCIIEA0BATEIbHOE M3JI0KEHHE U3y4aeMOro MaTepuana, cocTosIlee 13
CBSI3aHHBIX MEX]Ty COOOI YacTeil: BCTYIJICHHE, BBOIHAS YaCTh, OCHOBHAS YaCTh, 3aKJIIOUCHHE.

[Tpu ureHun nexuuit He0OOXOIUMO MPUIEPKUBATHCS KaJIEHAAPHOTO IUIaHa, pa3pabOTaHHOTO Ha
Kadepe 1o JaHHOH TUCHUIUIMHE.

2.2. JlekTOp AOJDKEH OTCIEKMBATh XOJI MPOBEICHHs IMPAKTHMUYECKHX 3aHATHH MO JaHHOM
JTUCLUIUIMHE, TIPOBOAUTH KOPPEKIHIO IJIaHa CEMUHAPCKUX 3aHATUH MO YMTAEMOMY KYypCy, YTOOBI Te
IIPEerno/iaBaTeNld, KOTOpble BeAYyT MPAKTUUYECKUE 3aHATHs B TPYMINAx JaHHOTO MOTOKA 3HAIM, Kakue
TEMBbI IPOYUTAHBI, a KAKUe elle HeT.

3. MeTtonnueckrue peKOMEHJAUK MPENo1aBaTENsIM, YATAKOUIUM JIEKIIMN BIEPBbIE

3.1. Ilporecc MOATOTOBKY JICKIIUHU CIIEyeT HayaTh C IMOJ00pa MaTepuaia, aajee HeoOX0auMO
MOATOTOBUTh IUIAH M KOHCIEKT JIEKIMH, a 3aTeM CaMOCTOSTEIBHO TpojeiaTh HEOO0XOIUMbIe
MareMaThyecKue BbIKJIaaku. HakanyHe AHs 3aHATUN HaJ0 MOBTOPUTH MOATOTOBICHHBIN JTEKIIMOHHBIN
Marepual, a cpa3y Mociie 3aBepIlICHUs 3aHATUS — HAa4aTh TOTOBUTHCS K CIEAYIOIIEMY.

3.2. XKenatenbHO NMPUAEPKUBATHCS CIEAYIONIEH TEXHUKH YTEHUA JIEKUMU. B Hauvane nekuuu
HAJ0 aKTyaJlu3UpOBaTh B MaMSATH CIyIIaTeNel MPOWIEHHBIA MaTepual, 3aTeM JaTh KpaTKui 0030p
MaTepuasa IpeaCTOALIEro 3aHAThus. UnTas JeK1nio, HY>KHO Bce BpeMs 3a00TUTHCS O TOM, YTOOBI peub
ObUTa BBIPA3UTENILHOM, BBIAEP’KAHHOW B JWHAMHUYHOM TEMIIE, HO MpPH 3TOM CoJepKana Mmay3bl U



aKIeHTHl Ha BaXHBIX acHeKkTax Tembl. [Ipu wu3nokeHHMHM y4eOHOro MaTepHaga HEOOXOIHMMO
MCTOJIb30BATh MPUHIIMIT HATJISITHOCTH JUTsl 0OJIeTYEeHUs! BOCIPUATHS HH(DOPMAIH CTYACHTAMH.

3.3. Jlekuuu OOJDKHBI OBITH SMOLIMOHAJIBHO OKpalleHHbIMH. Hamo crapaThcsi MOJYepKHBAThH
JIOTHKY PAacCyXJIEHUH MpHU JO0Ka3aTelbCTBAX TEX WM WHBIX YTBEPXKICHHM, NMpHydYas CTYACHTOB K
JIOTMYECKOMY MBbIIUIEHHIO. JIEKTOp JOJKeH m3narath ydeOHbIN MaTepual HOCJIeA0BaTeIbHO, CTPOro
NpPUACPKUBASCH IJIAHA.

3.4. HeoOXxomuMoO pa3bsCHUTH CTYAEHTAaM, YTO JIEKIUS W Yy4eOHMK He IyOnupyoT, a
OONONHAIOT Apyr apyra. CryneHTam HEOOXOAMMO IOJb30BaThCAd YUEOHHUKAMHM IIPU OCBOCHUH
y4eOHOro MaTepuaa JUCIUILTHHEL.

4. Meronnyeckue peKOMEHAANHN [IPENogaBaTelsiM, BEAYIIIUM IIPAKTUIECKUE 3aHATHS

4.1. Cemunapsl — rpynmnoBast opMma 3aHIATUN TIPU AKTUBHOM YYaCTHH CTYJCHTOB JJIsl IPOBEPKU
3HaHUMH.

4.2. CeMuHapcKue 3aHATHS IPOBOJIATCS COTIACHO IIJIaHY JUCLUILIMHBIL.

4.3. OcHoOBHas 3ajaya IIpPerojaBaTesii COCTOMT B TOM, YTOOBI CTYIEHT pEryJspHO H
MHTEHCUBHO paboTal Ha/l TEOpUEN U BBIIOIHSII CAMOCTOSITEIbHbIE pAOOTHI.

4.4. B Hayasne 3aHATUS HAJ0 OCYIIECTBIISTh KOHTPOJIb BBITOJHEHHUS CAMOCTOSTENIbHONU paboThI
CTY/IGHTaMH, YTOOBI MOHSTH, HACKOJIBKO TPYIHOW OHAa ObLJa M KaK YCBOCH MPEABIIYIINA MaTtepuall.
[Tpu HEOOXOIMMOCTH HYKHO pa3o0paTh HanOoJee TPYIHBIC 3aa9l COBMECTHO.

4.5. Kaxpapli npenogaBaTeib JODKEH COIJIACOBBIBATH C JIEKTOPOM JIaTy IPOBEACHUS
UTOTOBOTO KOHTPOJS. Pe3ynbTaTbl BBIMONHEHUS KOHTPOJIBHBIX PabOT OJKHBI OBITH OOBSBICHBI
CTY/IEHTaM, a TaK)Ke M0Ka3aHbl caMH pabOThl U OOBSICHEHBI T€ OMINOKHU, KOTOPbIE OHU JIOMYCTUIIH.

4.6. Kaxnplii mpernojaBaTenb 00s13aH CBOCBPEMEHHO I10/1aBaTh CBEJICHMS O IOCEIIAEMOCTH
IPAKTUYECKUX 3aHATUH M O pe3yibTaTax MPOBOAMMOIO KOHTPOJS 3HAHUM B CHUCTEME Ha caiite
eis.mephi.ru.
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