MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

NUHCTUTYT OBLIEN [TPO®ECCUOHAJIBHOU IO OTOBKHU

KA®EJIPA BBICIIE MATEMATHUKH

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

MATEMATHUYECKUI AHAJIN3

HanpaBnenne noaroToBku [1] 14.05.02 AToMHBIEC CTaHIIMK: TPOEKTUPOBAHUE,
(cmennanbHOCTD) SKCIUTyaTalusl 1 MHKUHUPHUHT
[2] 14.03.02 SAAnepHble Gpu3uKa U TEXHOJIOTUN
[3]22.03.01 MaTepuasioBeieHE U TEXHOJIOTUU
MaTepHajoB
[4] 14.05.01 SAnepHble peakTOpbl U MATEPUATIBI

2 =
P
5 z S g |8 s =
= R . < c 2 5 A
Z gcg |7 = o < S % s S T ES
- L} 0 ~
S |8 |=%5 |5 |EE |5 |EEgfF | |§&f
o == |58 | 5 25 |8 Sz3 g " z 29
: |z2 |§2|E |EE|g€g |25 |G |fEg
o =2 |o% | = =3 |KRF |mESOC Z & g 3
1 6 216 | 64 64 0 34 0 D
2 6 216 | 60 60 0 42 0 D
Wroro | 12 432 (124 124 |0 0 76 0




AHHOTALMS

B »TOM paznene u3ydaroTcs TEOPETHUUYECKUE M MPAKTUUYECKUE BOIIPOCHI U3 CIEAYIOIIUX IJIaB:
MpeJest MOCIe0BaTeIbHOCTH, MPEaeNl M HEMPEPbIBHOCT (pyHKIWHA, muddepeHunpyeMocTs QyHKITHIA.
Paznen "HHTerpanpHOE MCYMCICHWE W (YHKIMH MHOTHX TIEPEMEHHBIX" SIBIISETCS BTOPOM YacCThIO
Kypca MaTeMaTHYEeCKOro aHaJIn3a.

Pe3ynbTaThl 0OCBOEHHS JaHHOM y4eOHON AMCUUIUIMHBI TECHO CBSI3aHBI CO BCEMHU U3y4aeMbIMH B
JanpHeHeM KypcaMu MateMaTHky. /i e€ u3ydeHns HeoOXouMo BiaJleTh METOJaMH 3JIeMEHTapHON
MaTeMaTUKu B oObeme cpenHell mkonbl. OcBoeHHME Kypca «MaremMaTWdecKMid aHanu3» SBISeTCs
HEOO0XOAUMBIM JJISl BCEX MOCIEAYIOUINX (PU3UKO-MATEMAaTHUYECKUX U TEXHUUECKUX KypPCOB.

1. HEJIH U 3AJAYA OCBOEHUS YYEBHOM JJUCHUILINHBI

Ilenstmu ocBOeHMsI y4eOHOM MUCHUIUIMHBI ~ MAaTEMaTHMYECKUH aHAINU3 SBIAIOTCA: 00ydeHHE
0a30BBIM pa3zienaM TeOpuu (QYHKIUH JEHCTBUTENFHOTO TIEPEMEHHOTO W CMEXHBIX DPa3JeioB
MateMaTHKu. B Tom uucie: nuddepeHnuanbHoe U MHTETpaJibHOE MCUYUCIIEHUE, BEKTOPHBIM aHaN3,
TEOpHsl MOJS, DJIEMEHTBl TEH30PHOIO0 HCUYUCIEHUs. M3ydeHue 3TUX AMCHUIUIMH, B CBOKO OYEpElb,
CO3/1a€T OCHOBBI Ul M3yueHUs (PU3MUECKHX KypCOB MO LIEJIOMY DSy HampaBlIeHUH, 3aKIabIBaeT
OCHOBBI MaTeMaTH4eCKOW KYJbTYPBl U TEM CaMbIM CO3/laeT (PyHAaMEHTalIbHYIO0 0a3y AJs MOTydeHUs
MIOJTHOLEHHOT'O €CTECTBEHHOHAYYHOr0 00pa30BaHusl.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

OcBoeHre MaTeMaTHYECKOTO aHallu3a B €ro KJIACCHYECKOM YacTH SBIISETCS OCHOBOM
JaJIbHEUIIeTo 00y4YeHHUsl CTyJIEHTa MO0 BCEM €CTECTBEHHO HAY4YHBIM TUCIUIUIMHAM. Takue pa3iels
Kypca, Kak TeOpHUsl BEKTOPHBIN aHAU3 M TCOPUS IMOJISI UAYT MapaJICIbHO aHAJIOTHYHBIM (DH3UYECKUM
Kypcam, HO B OTJIMYUU OT MOCJIEAHUX AAI0T U Pa3BUBAIOT MATEMaTUYECKUE OCHOBBI COOTBETCTBYIOLINX
MOHATHM M SABISAIOTCA CYIIECTBEHHBIM IMOJCHOPHEM MPH H3YYEHHH (PU3NYECKUX Pa3AeNoB Kypca
teopun nois. [lo 3Toil mpruumHe ykazaHHbIE pa3fenbl Kypca MMEIOT HEMOCPEICTBEHHBIE BBIXOIBI B
MpHUKJIaIHbIe 001acTu. B kauecTBe mpumepa MOKHO MPUBECTU HEKOTOPHIE U3 ypaBHEHUH MakcBena,
KOTOpBIE HE JEKIApUPYIOTCs, KaKk 0a30BbIe 3aKOHBI B (PU3NYECKOM TEOPHUH IOJISA, a BBHITEKAIOT U3 psaa
TEOPEM B Kypce BEKTOpHOTro aHanu3a (3-uii cemectp). Kypc MmaTeMaTH4ecKoro aHanusa siBiasieTcsi CaMo
JOCTaTOYHOW JUCUIUILUIMHOMN, JIJISI KOTOPOH OJHAKO HEOOXOIUMBI 3HAHUS DJIEMEHTAPHONH MAaTeMAaTHUKH
B paMKax IIKOJBHOTO Kypca, aHAJIMTHYECKOM T€OMETPUU M psla pas3iesioB JIMHEWHOW aireOphl,
yuTaeMbix Ha 1-2 cemectpax. Kpome BbIIE CKa3aHHOTO H3yYEHUE MATEMaTHYECKOTO aHallh3a
HeoOXoauMoO i psAa MaTeMaTHUecKUX JUCHUIUIMH Ha crapmux kypcax (TOKII, ypaBHenus
MareMaTuuecko  (Qu3uMku,  Teopus  BeposTHocTel).  JlaHHas < AWCIUIUIMHA  SIBJISIETCS
OCHOBOOOpAa3yIoIeH Al HMHXEHEPHO-TEXHUYECKOTO M €CTeCTBEHHOHAYYHOTO 00pa30BaHMs.

Pe3ynbpTaThl OcBOGHUS JaHHOW y4eOHOW TUCIUIUIMHBI TECHO CBS3aHBI CO BCEMH M3yYaeMbIMU B
NalbHEWIeM KypcaMud MaremMaTuku. Jlns e€ wu3ydeHHss HEoOXOAMMO BIAAETh pasleilaMu
JJIEMEHTAPHOW MaTeMaTuKu B o0beme cpemHedl mkonbl. OcCBOeHHE Kypca «AHaTUTHUECKas
TEOMETPHs) SBISICTCS HEOOXOMUMBIM JJII  BCEX TMOCIHEAYIONUX (U3UKO-MATEMATHUYECKUX H
TEXHUYECKUX KypcoB. JlaHHas IUCUUIIIMHA SIBISAETCS OCHOBOOOpa3yromied Il WHKEHEPHO-
TEXHUYECKOTO U €CTECTBEHHOHAYYHOT'O0 00pa30BaHUsI.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINN

VK-1 [2, 3] — Cnocoben
OCYIIECTBIISATH MOUCK, KPUTHYECKUI
aHaJM3 ¥ CUHTE3 HH()OpPMAIIHH,
NPUMEHSATh CUCTEMHBIA MOIXO IS
pelIeHusI MOCTAaBICHHBIX 33124

YK-1[1, 4] — Cnocoben
OCYILIECTBJISATh KPUTUUECKUIN aHAIIN3
MPOOJIEMHBIX CUTYallii HA OCHOBE
CHUCTEMHOTO TOIX0/a, BIpadaThIBaTh
CTpPATETUIO AEUCTBUMN

VYKE-1[1, 2, 3, 4] — Cniocoben
HCIIOJIB30BATh 3HAHMS
€CTECTBEHHOHAYYHBIX JUCIUTLINH,
MIPUMEHSITh METOJIbI
MaTeMaTHYECKOro aHajin3a 1
MOJICTTUPOBAHUS, TECOPETHUUECKOTO H
9KCIIEPUMEHTAILHOTO UCCIICIOBAHUS
B IIOCTABJICHHBIX 3aJa4ax

Kox n HanMeHOBaHWE HHIMKATOPA JOCTHIKEHHS
KOMIIETEHIH

3-VK-1 [2, 3] — 3narb: MeTouku coopa u 00paboTKu
nHpOpMalNH; aKTyalbHbIe POCCHICKHE U 3apyOexKHbIe
MCTOYHUKH HHPOpManuu B chepe nmpodeccnoHaTbHON
NesITeIbHOCTH; METOJ CUCTEMHOT'O aHAJIN3a

V-VK-1[2, 3] — YMeTh: npUMEHATh METOUKHU MTOKUCKaA, cOopa
1 00paboTKH MH(OPMAIMK; OCYILECTBIISATh KPUTHUECKUIN
aHaJM3 ¥ CHHTE3 HH(OPMAIINH, TIOTYIEHHON U3 Pa3HBIX
HUCTOYHHUKOB

B-VK-1 [2, 3] — Bnaners: MeTogamu noucka, coopa u
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTEe3a HH(popMaIuy;
METOAMKON CHCTEMHOTO TIOAXO0/I JIJIsl PEIICHHSI
MIOCTaBJICHHBIX 3a/1a4

3-YK-1[1, 4] — 3HaTh: METOABI CUCTEMHOTO U KPUTUYECKOTO
aHaJIM3a; METOAMKU pa3pabOTKU CTPATEruu ACUCTBUMN HJIs
BBISIBJICHUSI U PEILICHUs] TPOOJIEMHOI CUTYyaIlH

V-VK-1 [1, 4] — YMeThb: npUMEHATH METOABI CHCTEMHOT'O
MOJIX0JIa M KPUTUYECKOTO aHaIN3a MPOOIEMHBIX CUTYaIUi;
paspabarbIBaTh CTPATETUIO JEHCTBUM, IPUHUMATD
KOHKPETHBIE PELICHUS JISl € peanu3aliu

B-YK-1[1, 4] — Bnagets: METOA0JIOTHEH CUCTEMHOTO U
KPUTHUYECKOT0 aHalln3a MPOOJIEMHBIX CUTYallUi; METOIUKAMU
MTOCTAHOBKH IIEJIH, OTIPEIICIICHHUSI CIOCOO0B €€ JJOCTHKCHHUS,
pa3pabOTKH CTpaTeTuid JeHCTBUIA

3-VKE-1[1, 2, 3, 4] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIMIUIUH, METOIbI
MaTeMaTHYeCKOT0 aHaJln3a U MOJICITUPOBAHMSI,
TEOPETUUECKOTO U IKCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS
V-VKE-1 [1, 2, 3, 4] — yMeTb: UCIIOJIB30BaTh
MaTeMaTHUYeCKUE METOJIbI B TEXHUUECKUX MPUITIOKEHUSX,
pacCYUTBHIBATh OCHOBHBIE YMCIIOBBIE XapaKTEPUCTUKH
CITy4yalHBIX BEJIMYMH, PEIIaTh OCHOBHBIC 3aa4H
MaTeMaTHYeCKOW CTaTUCTUKH; PEIIaTh TUIIOBBIE pacueTHBIC
3a7a91

B-YKE-1[1, 2, 3, 4] — B1ageTh: METOJAMU MAaTeMaTUYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS; METOJJaMU PEILICHUS 3a1a4
aHaJM3a U pacueTa XapaKTEPUCTHK (PU3UIECKUX CHUCTEM,
OCHOBHBIMH ITPHEMaMH 00pa0OTKH IKCIIEPUMEHTAITLHBIX
JTAHHBIX, METOJaMH pabOThI C TPUKIAAHBIMUA ITPOTPAMMHBIMHU
MPOAYKTaAMH

4. BOCIIMTATEJIbHBINA IOTEHIIAAJ JUCHUATLIAHBI




Hampasnenus/uenun
BOCITUTAHUS

3agauym BocriuTaHus (Kos)

BocnurarenbHbIl TIOTEHONA JUCHUIIINH

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne HaumenoBanmue
.1 pasnesa yueOHOM
AUCHUILTHHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
padoThbl, yac.
O0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJabHBIN

0aJu 3a pasgen™*

pa3nena (popma*,

ATTecTanus
HeJeJIs)

Nuaukaropsl
OCBOCHHUS

IKOoOMIOeTAeHIIAA
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Umoeo 3a 1 Cemecmp

64/64/0

50

KonTpoibHbIe
MepOoNpHUATHS
Cemectp

3a

1

50

2 Cemecmp

Yacts 1

32/32/0

25




2 Yacts 2 9-15 | 28/28/0 25 K.p-15 3-VK-

Umoeo 3a 2 Cemecmp 60/60/0 50

KonTpoabnbie 50 2 3-VK-
MeponpusiTusi  3a 2 1,
Cemectp V-
VYK-1,
B-
VYK-1,

VYK-1,
B-
VK-1,
3-
YKE-

V-
YKE-

B-
YKE-

3-VK-

* — COKpalleHHOe HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MaKCHMaJbHBIX OamioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOUAs 3a4eT W
(unn) sK3aMeH

CoxkpalieHre HauMeHOBaHUN ()OPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

0O0o031a | Ilo1HOE HAMEHOBAHME
YyeHue




KonTponbhas paboTa

DK3aMeH

KAJIEHIAPHBIN IIAH

Henea

Tempbl 3ansaTuii / Conep:kanue

Jlek., | IIp./cem. | JIao.,
qac. , Jac. yac.

1 Cemecmp

64 64 0

1-8

IIpenessl. HempepbIBHOCTH

32 32 0

1-2

MHuoxecTBa

[Ipenmer matematuku. OCHOBHbBIE TOHSTHS TEOPUU MHOYKECTB!
MHOYECTBO, OTlepalliy HaJl MHOXeCTBaMU (IlepeceueHue,
o0beIMHEHNE, Pa3HOCTh MHOXKeECTB). OTOOpakeHUE MHOXKECTB,
B3alMHO OJIHO3HA4YHOE COOTBETCTBHE. CUETHBIE U HECUETHBIE
MHOXkeCTBa. HeKoTopbIe NOHATUS MaTEMAaTUYECKOM JIOTUKH.
Ycnoue, 3akiatoueHue, orpunanue. Ksanropsl, popmansHoe
ITIOCTPOEHNE OTPUIIAHMI C IIOMOIIBIO KBAHTOPOB. MeTon
MaTeMaTHYeCKOU MHAYKUUHU. JIeMCTBUTEIbHBIEC YUCIIA.
CpoiicTBa 1eHCTBUTENBHBIX YUCell. PaninoHanbHble U
uppanuoHainbpHele yncia. C4ETHOCTh MHOXKECTBA
PalMOHAIBHBIX YHCEII U €r0 IJIOTHOCTh BO MHOKECTBE
JEHUCTBUTEIIbHBIX YUCEL.

Bceero AYAUTOPHLBIX 4YaCOB

8 | 8 |0

Ownutaiig

0 0 0

IIpenen mocJienoBaTEIbHOCTH

[TocnenoBarenbHOCTH U €€ npeaen. EqMHCTBEHHOCTD Mpesena
cxomdIencs mociaenoBareabHocTh. CBOMCTBA CXOMSIIINXCS
MOCJIEI0BATEIBbHOCTEHN (CXOAMMOCTDh MOJYJIsl, OTPAHUYEHHOCTb,
COXpaHEHHWE 3HaKa, MPEIeTbHBIN MePex0/1 B HEPABCHCTBAX,
TeopeMa o TPEX MOCIeN0BATENbHOCTIX). ApudmeTndeckue
CBOMCTBA CXOIIIINXCS ITOCIENOBaTEIILHOCTEN. beckoHeYHO
MaJible 1 O€CKOHEUHO OOJIBIIINE ITOCIIEN0BATENHHOCTH.
MomnoTtoHHbIe TIocneoBaTenbHOCTH. CyIeCTBOBAHHE Mpeeia
Yy MOHOTOHHOM OIpaHMYEHHOM NOCIe0BaTENbHOCTH. Ynciio

«e». JleMmma o MMOCJICAOBATCIIBHOCTHU CTATUBAIOINXCA OTPE3KOB.

ITognocnenosarensHocTH. Teopema bonbnano-Beliepmrpacca.
BepxHuii 1 HUKHUHN TIpeeibl IOCIEA0BATEIBHOCTH.
dyHaameHTanpHble nocaeaosarenbHocTy. Kpurepuit Komm
CXOJIMMOCTH IociieioBaTeNbHOCTH. DyHKIUS, €€ 001acTH
ornpesesneHus U 3HaueHui. CriocoObl 3a1aHus GyHKUUH (B
YaCTHOCTH, HESIBHOE U N1apAMETPUYECKOE 3a/1aHUE).
Apudmerndeckue neicTBust Haa QyHKIUIMUA. ClI0XKHAS U
oOpartHas pyHkunu. OCHOBHBIE 3JIEMEHTapHbIE (DYHKIIUU.
OrpanndeHHble (YHKIMU, TOYHAS BEPXHSS U HIDKHSASA TPaHu
(GYHKIIMH Ha MHOYKECTBE.

Bcero ayiutopHsIX 4acoB

8 | 8 | 0

Omnuiaiig

0 0 0

Ipenen pynkuun
[Ipenen Gpynkmu B Touke. DKBUBAJICHTHOCTD JIBYX
orpeeneHuil npenena GpyHKuuu B Touke. OHOCTOPOHHUE

npenensl. Kpurepuit Ko cymectBoBanus npeaena QyHKIUH.

CaoiicTBa npeaenoB GyHKIMHA (€IMHCTBEHHOCTh Ipeena,
npenen MoAys GyHKIUH, apupMeTHIecKrue CBOMCTBa
NPEJIeIIOB, JOKaIbHAs OTPAaHUYEHHOCTh (DYHKILIMHU, COXPAHEHHE
3HAKa, IPEIEIbHbII NEPEX0/ B HEPABEHCTBAX, TEOpEMaA O TPEX

Bceero AYAUTOPHLBIX YaCOB

8 | 8 |0
Ouaiia
0 0 0




GbyHKUUAX, TIpeen cloXKHOU (yHKIMN). beckoHeuyHo mMaiblie 1
O0ecKOHEYHO OoJbine (YHKIMH. «3aMevaTelIbHbBIe) MPe/Iebl.
CpaBHeHHE 0ECKOHEYHO MAJIbIX U OECKOHEYHO OOIBIINX
dbyukmii. O-cCHMBOJIHKA.

HenpepbiBHOCTH

HenpeppiBHOCTH (DyHKIIUU B TOUKE. DKBUBAJICHTHBIC
olpezeneHusl HenpepbIBHOCTH. CBONCTBA HENMPEPBIBHBIX
GbyHKIUH (HepepbIBHOCTh CYMMBbI, IPOU3BEICHHS, YACTHOTO,
COXpaHEHHE 3HAKa, HEMPEPHIBHOCTh CIOKHON (PYHKIINN).
Touku pa3pbiBa GyHKIIUU U UX Kiaccudukaius. TeopeMsl
Betiepmrpacca 00 orpaHHUE€HHOCTH HENPEPHIBHON (DYHKINU U
0 JIOCTH)KEHUH €10 CBOMX TOYHBIX I'paHel Ha oTpe3ke. Teopema
0 IPOMEKYTOUHBIX 3HAUCHHSIX HETPEPHIBHON (PYHKITUH.
Mounotonnble pyHkuuu. CyliecTBOBaHUE OJJHOCTOPOHHHUX
NpeesIOB Y MOHOTOHHOM (DyHKIIMHU. MHO>KECTBO TOUYEK
paspbiBa MOHOTOHHOH GyHKIMH. Kputepuii HenmpepbhIBHOCTH
MOHOTOHHOU (yHKIMH. JlocTaTOUHBIE YCIOBUS
CYIIIECTBOBAHUS M HEMPEPHIBHOCTH OOpaTHOM (PyHKITHH.
HenpepoiBHOCTH 311eMeHTapHBIX pyHKIMiA. [TonsTHe
PaBHOMEPHOU HEMPEepPHIBHOCTH (YHKIINU. PaBHOMEpHas
HENPEPHIBHOCTH (PYHKIINH, HEMPEPHIBHON Ha OTPE3KE.

Bcero ayiuTopHbIX 4acoB

8 | 8 |0

Owntaiin

0 0 0

9-16

IIpou3BoaHbIe U MX MPUJIOKEHUS

32 32 0

9-10

IIpousBoanas

[TonsiTrie paBHOMEPHOI HEMPEPHIBHOCTH (DYHKITHH.
PaBHOMepHas HEMPEPHIBHOCTH (PYHKINH, HETIPEPHIBHOM Ha
otpe3ke. [lonsTue npousBoaHON. OAHOCTOPOHHKE
npousBoaHble. [lonarue nponssBogHoi. OAHOCTOPOHHKE
npousBoaHbIe. [luddepeHunpyemocts GyHKINHU, €€
maddepennman. Heodxonumoe u 10cTaTOYHOE YCIOBUE
nuddepeHIupyeMOoCTH. Y paBHEHHE KacaTeIbHOW U HOPMAH K
rpaduky GyHKIIUU, TEOMETPUICCKHII CMBICI IPOU3BOTHON U
mupdepennmana. OCHOBHBIE CBOMCTBA IPOU3BOTHON U
maddepennnana. HenpeprlBHOCTD (hyHKIIMH, IMEIOLIECH
npou3BoHy10. MHBapuanTHOCTH hopMbl nuddepeHmuana
IIEPBOTO MOPSIKA.

Bcero aytuTopHBIX 4acoB

8 | 8 | 0

Owntaiin

0 0 0

11-14

Teopemsbl 0 nupPpepennupyempix pynkuusax. PopmyJia
Teisiopa

JlokanpHelii 3xkcTpemyMm. Teopema depma. Teopema Posis o
HyJe npou3BoHOU. Teopema Jlarpanxa 0 KOHEUHBIX
npupaieHusx. Teopema Kol 0 KOHEUHBIX NpUpPALICHUSX.
IIpaBuio JlonuTans packpbITUs HEONPEAECIEHHOCTEN.
[IpousBoaubie U AUQepeHInanbl BEICIIUX MOPSIKOB.
®opmyna Jlenbuuna. @opmyna Telinopa. OcTaTOUHbBIN YJIEH B
dopme Ileano. EnuncTBeHHOCTH KOA(D(UIIMEHTOB Pa3IoKEHUS
no opmyne Teitnopa. OcraTounslii wieH ¢popmyisl Teitnopa B
dbopme Jlarparxka u B popme Komru. dopmyinsr Teitnopa
(Maxkmopena) Juist OCHOBHBIX JIEMEHTAapHBIX (DYHKIHIA: exp, sin
X, €OS X, sh x, ch x, In(1+x)

Bcero AYAUTOPHLBIX YaCOB

16 |16 |0

Omnutaiig

0 0 0

15-16

HccaenoBanue pyHKUMH ¢ IOMOIUBIO IPOU3BOAHBIX
YcnoBre NocTOSTHCTBA U MOHOTOHHOCTH (DYHKITHH Ha OTPE3KeE.
OkctpemyMmbl pyHKIH. CTannoHapHbIe TOYkH. HeoOxommumbie
YCIIOBUS SKCTpeMyMa (YHKIH, UMEIOIIEH MPOU3BOAHYIO.

Bcero aytuTopHbIX 4acoB

8 | 8 | 0
Ouwuutaiia
0 |0 | 0




JlocTaTouHbIe YCIOBUS IKCTpeMyMa (PyHKIIUH (MCCIIeT0BaHHE
TI0 TIEPBBIM U BBICIIUM ITPOM3BOAHBIM). BEImmykiteie GpyHKIHH,
ycIoBHs BhIMYyKJIOCTH (pyHKIMH. Touku neperunda rpaduxa
bynkuu. AcuMnToThl Tpaduka pyHakun. Cxema
uccieoBaHust QyHKIMH IPU OCTPOCHUH TpaduKa.
DneMeHTHI TeOpUH KPUBBIX. BekTopHast QyHKINS CKaIIPHOTO
aprymenTa. Onepanuu HaJl BEKTOPHBIMH (DYHKITUSMH,
HETPEPBHIBHOCTD, Tuddepennupyemoctsb. [Ipapuma
muddepeHurpoBanus (MPOU3BEACHUE CKAIPHON (pyHKIIMH Ha
BEKTOPHYIO, CKAJISIPHOE M BEKTOPHOE MPOU3BE/ICHUS).

2 Cemecmp

60 60 0

1-8

Yacrte 1

32 32 0

1-2

ITepBooOpa3Hasi u HeonpeaeJeHHbIH HHTErpaJl
ITepBooOpa3Has GyHKUMS U HEONPEAEIEHHBIA HHTErpal.
Tabnuna ocHOBHBIX MHTErpaioB. HTerpupoBanue
IIOCPEACTBOM 3aMEHBI IEPEMEHHOIO U 110 YaCTSM.
WuTerpupoBanue pannoHadbHbIX QyHKIMA. IHTErpupoBanme
HEKOTOPBIX UPPALMOHAIbHBIX U TPUTOHOMETPUUECKUX
GYHKIHH.

Bcero aytuTopHBIX 4acoB

8 | 8 | 0

Ownaiin

0 0 0

OnpeneneHHbIH HHTErPaJ

Pazbuenne orpeska, quametp pa3ouenus. HTerpaipHbIe
cyMmMmsl. [Ipeaen unaTerpanbHeix cyMMm. OnpenencHue
UHTETpUpyeMoi QyHKINHU U ONIpeIeIEHHOIO HHTETpaa.
OrpanndyeHHoCTh UHTErpupyemoit pynkuuu. Cymmsl JlapOy u
UX CBOMCTBA. Kpurepuil MHTErpupyEeMOCTH OTPaHUYEHHON
¢byHkuuu. MHTErpupyeMocTh HeNpephIBHON (QyHKIUH,
MOHOTOHHOHM ()YHKIIMU M HEKOTOPBIX Pa3pPBIBHBIX (PYHKITUI.
CBoiicTBa OnpeAenéHHOro HHTErpaia: JMHEHHOCTD,
aJIMTUBHOCTD; CBOMCTBA, BhIpa)kaeMble HEPaBEHCTBAMHU.
Teopemsl 0 cpenneM. MHTETpall ¢ HepeMeHHBIM BEPXHUM
MIPEJIeSIOM, €T0 HENPEPBIBHOCTD U (P PEepEeHIIMPYEMOCTb.
®opmyna Herotona-JleiiOnuna. Berancnenue onpeneaéHHOro
MHTETpaJia Mo YacTsIM U [P MOMOILU OJICTAHOBKH.
HekoTopsele mpui10’keHUs ONPEACIEHHBIX HHTETPAJIOB.
Brruucnenue nuuHel 1yru riaaakoi kpuson. llonstue miomanu
IUIOCKOH (uUrypshl. Beruucienue miomaam B JeKapTOBbIX U
MOJISIPHBIX KoopauHaTax. O0BEM 1 OOKOBas TOBEPXHOCTH TEJa
BpaueHus. Hekoropele ¢pusnueckue npuioxeHus
OIpeeNEHHOr0 HHTEerpana (Macca Teia, KOOpJuHaThl IIEHTpa
Macc, paboTa CHII0BOTO MOJIS U JIp.).

Bcero AYAUTOPHLBIX YaCOB

8 | 8 |0

Omnutaiig

0 0 0

Heco0cTBeHHbIe HHTErpaJIbl

Heco6cTBeHHBIE MHTErpalIbl [0 OECKOHEYHBIM ITPOMEXYTKaM U
oT HeorpaHnyeHHbIX pyHKIui. Cxomumocts. Kpurepuii Komm.
ITpocreiiye nNpu3HaKyU CXOAUMOCTH. AOGCONIOTHAS U yCIOBHAs
cxoaumocTh. [Ipusnaku Abens u Jupuxiie (hopMyJIUpPOBKH).
3aMeHa epeMeHHOr0 Mo/ 3HAKOM HECOOCTBEHHOI'0 MHTErpaa.
NHurterpuposanue no yactsam. [lonsatue unTerpana B cmMbIciie
IJIABHOTO 3Ha4YeHUs. [lepBoHayabHOE 3HAKOMCTBO €
HEKOTOPHIMHU crienuanbHbIMUA QyHKImsaMu (I'- u B-pynkum,
WHTETPAJIbHBIN JJoraprdM U ap.).

Bcero ayiuTopHsIX 4acoB

8 | 8 | 0

Omnang

0 0 0

MeTpuyeckue NPpOCTPAHCTBA U (PDYHKIIUM MHOTHX
nepeMeHHbIX

Bcero aytuTopHbIX 4acoB

8 | 8 | 0




[ToHsITHE METPUUECKOTO KOOPAUHATHOTO N-MEPHOTO
npoctpancTBa. OnpeaeneHue eBKInMa0Ba NpocTpaHcTna En.
Paccrostuue B En. HepasenctBo Komm- byHsikoBckoro.
[ToHsiTHE OKPECTHOCTH, BHYTPEHHEN, TPAHUYHOMN TOUKHU
MHO’K€ECTBA, TPaHULIbl MHOKECTBA, OTKPBITOIO MHOXECTBA,
3aMKHYTOH o6nactu. Cxopasiuecs mocae10BaTeIbHOCTH TOUEK
B En. Kputepuii Komu cxogumoctu nociae10BaTebHOCTH.
Teopema bonbriano-Beiepirpacca. @yHKIMS TOUYKHU N-
MEpPHOT0 €BKJIUI0Ba npocTpancTra. [Ipenen ¢pynkuuu.
[ToBTOpHBIE penensl. HenpepblBHOCTh (PyHKIIMK B TOUKE U HA
MHOXkecTBe. [Ipocreiiue cBoiicTBa HEMPEPHIBHBIX (DYHKIIUHA.
HenpepsiBHOCTB cnoskHOM (pyHKIMH. CBOMCTBA (DYHKITHHA,
HETPEPHIBHBIX HA OTPAHUYECHHBIX 3aMKHYTBIX MHOXKECTBAX.
TeopeMa 0 TPOMEKYTOUHBIX 3HAUCHUSX HEMPEPHIBHOM
GYHKIUH.

Ownutaiig

0 0 0

9-15

Yactb 2

28 28 0

9-11

YacTHble IPOU3BOAHBbIE U UX MPUJIOKEHUS

[Tonstre muddepeHuupyemMont GyHKIIUN U TTOJTHOTO
maddepennnana. Yactaeie npousBoHbie. HeoOxoanmble
ycnoBus quddepeHnmupyeMoctd GyHkuuu. Jloctatounbie
ycnosus quddepeHnupyeMocty GyHKuuu. YacTHbie
MIPOM3BOJIHBIC CIIOKHBIX (pyHKIMIA. THBapuaHTHOCTH (hOPMBI
nonHOTO MU depenimana nepporo nopsaka. Teopema Ditnepa
00 OHOPOAHBIX QyHKIUsAX. [IOHATHE TPON3BOIHOM 11O
HanpasiyieHuto. llonsaTue rnaakoi nosepxHoctu. CriocoObl
3aJJaHHs TIOBEPXHOCTH (TIapaMeTPUICCKHIA, B SIBHOM BHJIC).
Hopwmaub 1 kacaTenbHasi INIOCKOCTh K OBEPXHOCTH. DJIEMEHT
TUIOIIAM TOBEPXHOCTHU. [ paieHT PYHKIIMHU, €r0 OCHOBHBIC
cBoiicTBa. ['eomeTpruyeckuit cMpIc MOHOTO auddepeninana
(GYHKIMU IBYX NIEPEMEHHBIX.

Bcero ayiuTOpHbIX 4acoB

12 |12 |0

Owntaiin

0 0 0

12

®opmy.aa Teitopa 1 pYyHKIUI MHOTHX IepeMEHHbIX
YacTHbIe TPOU3BOIHBIE BBICIINUX MOPSAKOB, YCIOBUS UX
HE3aBHCHUMOCTH OT mopsiika nuddepeHmpoBaHus.
Juddepenunans! Boicux nopsakos. Teopema Jlarpanxka.
®opmymna Teitnopa.

OkerpeMyMmbl pyHKIuil. Heo0xoanMele ycaoBus SKCTpeMyMa
¢byskuuu. JloctaTouHbIe yCIOBHS SKCTpeMyMa (YHKIIUHU JIBYX
1 OOJIBIIErO YHCiIa NEePEMEHHbIX

Bcero ayIuTOpHBIX 4acoB

4 | 4 |0

Owntaiin

0 0 0

13-14

HesiBHbIe pyHKIIUU

Teopema o HesIBHOH (YHKIIMH, OTpeACIsIeMOl ypaBHEHHEM
f(x,y) = 0. Teopembl 0 HeIBHOM (YHKIIMH BYX MEPEMEHHBIX U
HESBHBIX (DYHKIIUSAX, OTIPEICIISIEMBIX CUCTEMOW ypaBHEHUH
(bopmynupoBka). SIkoOnaHbl U X CBOHCTBA, BEIYMCICHHE
MIPOU3BOTHBIX HESIBHBIX QYHKIWHA. [ToHSITHE OTOOpaXKeHUSI.
BsaumHo-oH03HaUHOE 0TOOpakenue. OOpaTHOe
orobpaxenue. JluddepeHimpyemoe oTooOpakeHue.
Perynsipaoe orobpakeHue u ero cBoiictea. @opmMyIupoBKa
TEOPEMBI O JIOKAIbHOW 00PaTUMOCTH PETYIISIPHOTO
otobpaxenus. [IoHsATHE 3aBUCIMOCTH CUCTEMBI (DYHKITHIA.
@ynkimoHanbHas Marpuna Jkoou, e€ panr. Heooxoanmere
YCIIOBUS 3aBUCUMOCTH (pyHKIMHA. JlocTaTOYHbBIE YCIOBHSL.

Bcero AYAUTOPHLBIX YaCOB

8 | 8 |0
Omutaiig
0 0 0




15

YcnoBHBIE IKCTPEMYMBI
YcnoBHbIM SKkcTpeMyM. HeoOxoaumbIe yCIOBHS YCITIOBHOTO
AKCTpEMyMa IPU HAJIMYUU CBsI3ed (METOI HeonpeaeaEHHbIX
MHOXHUTENeH Jlarpanxka).

Bcero ayiuTopHbIX 4acoB

4 | 4 |0
OmnJaiia
0 | 0 | 0

CokpalnieHHble HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lo1HOe HAaMMeHOBaHHE
YeHHue

)8 DJIEKTPOHHBIN KypC

[IM [TOoTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynino-Marepualibl

[Ip3 [IpezenTanuu

T Tectol

OCM DJIEKTPOHHBIE CITPABOYHBIE MATEPUAJIBI
ncC HNHTEpaKTUBHBIN CalT

TEMBbI IPAKTUYECKUX 3AHATUI

Henean

Tempbl 3ansaTnii / Conep:kaHue

1 Cemecmp

1-3

IIpenesnl mocie10BaTeIbHOCTEMH
Komnnekcnsie uncina. [Ipenen nocneqoBarenbHOCTH. ToUHbBIE
T'paHH.

IIpenens! pyHkumii.
[Tpenen dyukmuii. O-cumBosinka. TouHbIe rpaHu.

HenpepbiBHOCTD QYHKIMI.
HenpepsiBHOCTh pyHKIMI, Touku pa3zpsiBa. PaBHOMepHast
HEMPEPBIBHOCTB.

IIpou3BoaHbIE MEPBOr0 MOPSIKA
Brrurcienue mpou3BOIHBIX TIEpBOT0 mopsiaka. [IponsBoaHast
oOpaTHOM GyHKIIMU. ' eOMEeTpUIECKUI CMBICI IIPOU3BOTHOM.

11-12

IIpousBoaHbIie BoicHIUX NOPSAAKOB. JAuddepenuunannbl.
Juddepenunpyemocts. Borunciaenne npou3BOAHBIX BBICIIHX
nopsiIKoB. Berancnenue nuddepennmanos.

13-14

pasuiio Jlonuraas. @opmyaa Teitsiopa.

[IpaBuno Jlonurana. ®opmyna Teinopa. Beraucnenue
MIPEeJIeIOB ¢ TOMOMIBIO TpaBuia Jlonurans u GopMyJIbl
Teisopa.

15-16

I'paduxu pyHkumi
[TocTpoenue rpagukoB (PyHKIHIA C OJTHBIM UCCIIEIOBAHHEM.

2 Cemecmp

HNurerpuposanue

[Ipocreimue npuémbl HHTErprpoBaHus. CrIocoObl
MIOJICTAHOBKM M MHTEIPUPOBAHMUS 110 YacTsaM. MIHTerpupoBanue
paloOHaIbHBIX U HEKOTOPBIX UPPAIIMOHATIbHBIX (PYHKIINH.
WHTerpupoBaHue HppalOHAIbHBIX (QYHKIHUI.
WuTerpupoBanuu nuddepeHuanbHbIX OMHOMOB U
TpuroHomerpuyeckux ¢pyHkuuil. MHTerpupoBanue




Pa3IMYHBIX TPAHCIEHACHTHBIX (DYHKIIUH.

4-6 OnpenesieHHbIE HHTETPAJIBI

Brrunciienue onpene€éHHpIX HHTErpaioB. HTErpabl OT
HEKOTOPBIX Pa3phIBHBIX (PYHKIIMA, TPUIOKEHUS
onpenen€HHbIX HHTErpanoB. [Ipunoxenus onpenenéHubix
MHTETpasioB. Beruncienue ivH Ayr, 00bEMOB. Beruucienue
IJIOIIAJEH TOBEPXHOCTEN BPALLICHUSI.

7-8 HecoOcTBeHHBIE MHTETPAJIbI

Hecob6ctBennsie narerpansl. Kpurepwnii Komm nx
cxonumoctu. [Ipu3Haku cpaBHeHus. AGCONIOTHAS U YCIIOBHAs
CXOJMMOCTB.

9-10 DyHKIUHM MHOTHX MepeMeHHbIX
OO6nacTp ornpenesieHus U TMHUU YPOBHS (QYHKIUH MHOTHX
nepeMeHHbIX. [Ipeeasl MHOTUX TEpEeMEHHbIX.

11-13 | InddepenuupoBanue pyHKUNE MHOTUX IlepeMEHHbIX
YacTHble nponsBoaHble U Auddepennnansl. YacTHble
MIPOM3BOJIHBIC M TU(PEePEHINATBI BBICIIUX ITOPSIKOB.
['eomeTpHrueckue MpUIOKEHHUS YaCTHBIX TPOU3BOAHBIX U
mddepeHranos (KacarenbHas IIOCKOCTh, HOpMAIb K
MTOBEPXHOCTH).

14 ®opmyaa Teitsopa

®opmyna Teinopa ans GyHKUUN HECKOIBKUX MEPEMEHHBIX.
[Ipumenenue kaHoHnueckux Gopmyn MakinopeHa aJis
IIOJIYYEHUS PA3JI0KEHUMN.

15-16 | OkerpeMyM (pyHKIHI MHOTHX ITepeMEHHBbIX
OkcTpeMyM (QYHKIMI MHOTHX IepeMeHHbIX. HesiBHbIE
GyHKIMH. Y CIOBHBIN 3KCTPEMYM.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Ipu peanuszanumu nporpamMmbl AUCUUIUIAHBL «MaTreMaTHYeCKUi aHaiv3» HCIOJIb3YIOTCS
pasnuyHbie 00pa30BaTENIbHBIE TEXHOJIOTHU — ayJAUTOPHBIC 3aHATHUS TIPOBOIATCA B (opMe JICKIIUN U
MPaKTUYECKUX (CEeMUHAPCKUX ) 3aHATHH. [IJI1 KOHTPOJISI yCBOGHHMSI CTYAI€HTOM pa3JieloB JaHHOIO Kypca
HCIOJIb3YIOTCS TECTOBBIE TEXHOJIOTHH, TO €CTh CHEIHANIbHBIN OaHK BOMPOCOB B OTKPHITON U 3aKPBITOM
¢bopMe, OTBETHI Ha KOTOpbIE TMO3BOJSIOT CYIUTh OO0 YCBOGHHUU CTYIEHTOM JaHHOTO Kypca.
CamocTtosTenbHass paboTa CTYIEHTOB TMOJApa3yMeBaeT TMoj coOoi mpopaboTKy JEKIIMOHHOTO
Marepuana C MCIOJIb30BaHUEM pEKOMEHIyeMor Jureparypsl. [Ipenmonaraercs HCHOIb30BaHUE
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHN: KOMIBIOTEPHAs PAacChUIKA 3aJaHUi ¢ UCTOIb30BAHHEM
MPOrpaMMbIl TUCTAaHITMOHHOTO o0yueHuss HUAY MU®DU, B koTopoll Takxke Mpeaiaraercs Kypc
JIEKIUHA 1 pa300p OMOPHBIX MPAKTUIECKUX 3aJaHUH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB o0ydeHUs (KOMIETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHN TEKYIIETo,
pyOekKHOTO U IPOMEKYTOUHOTO KOHTPOJISI IO JTUCIUILTHHE.

Cesi3p Mexay GOpMUPYEMBIMH KOMIIETCHIUSMU W (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBJIeHa B CIEAYIOLICH TadnuIie:



Komnerennus HNuaukaropsl ATTeCTAllHOHHOE ATTeCTAllHOHHOE
0CBOEHMS meponpusitue (KII 1) meponpusitue (KII 2)
VK-1 3-YK-1 2, K.p-8, K.p-16 2, k.p-8, k.p-15
Y-VK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
B-VK-1 9, K.p-8, K.p-16 3, 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
V-VYKE-1 9, K.p-8, K.p-16 3, k.p-8, K.p-15
B-VYKE-1 2, K.p-8, K.p-16 2, k.p-8, k.p-15
YK-1 3-YK-1 9, K.p-8, K.p-16 9, K.p-8, k.p-15
V-VK-1 2, K.p-8, K.p-16 2, K.p-8, k.p-15
B-YK-1 3, k.p-8, K.p-16 3, k.p-8, k.p-15

HIkanbl oeHKU 00pa3oBaTeILHbIX JOCTHKEHH I

[Ikama Ka)XA0ro KOHTPOJIBHOTO MEPOIPHUATHS JISKUT B mpenenax orT 0 10 yCTaHOBICHHOTO
MakKCUMAaJILHOT'O Oajuia BKIFOUHUTEILHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKAJIe W MIPEACTABISIET COO0N CyMMYy OaIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBITTOJTHECHUH
3aJlaHui B paMKax TEKYIIEro U MpOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

OueHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0aJIo0B

TpeboBanms K ypOBHIO OCBOCHUIO
y4eOHOM TUCITUILINHBI

O1eHKa «OTIMYHOY BBICTABIISETCA
CTY/ICHTY, €CJIA OH IITyOOKO U MPOYHO
YCBOWJI IPOTPAaMMHBIN MaTepua,
HCYEPIBIBAIOIIE, ITOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMeeT TECHO yBS3bIBATh
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuall MOHOTpaPHIECKOMI
JUTEPATYPBHL.

90-100

5 — «omauunoy A

85-89 B

OLICHK& «XOPpOIIIO» BBICTABJIISACTCA

CTYZAEHTY, €CJIM OH TBEPIO 3HAET

75-84 C

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IoMycKas

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69

OreHKa «yTOBJIETBOPUTETHEHO»

BBICTABJISICTCS CTYIEHTY, €CJIU OH UMEET
3HaHMSI TOJIBKO OCHOBHOT'O MaTepuana,
3- HO HE YCBOWII €T0 JI€TaJIeH, TOMyCKaeT
«Y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZJOCTATOYHO MPaBUIIbHBIE
($opMyNIHUpPOBKY, HAPYLLICHUS
JIOTMYECKOH 110CTIeI0BATEIIbHOCTH B
W3JI0’KEHUH [TPOrPaMMHOI0 MaTepuaa.

60-64

OLieHKa «HEY/I0BICTBOPHUTEIBHO
BBICTaBILSIETCS CTY/ICHTY, KOTOPBIN He
9 _ 3HAET 3HAYUTEIbHOU YacTH
Hwxe 60 F IpOrpaMMHOT0O MaTepuaa, J0MyCcKaeT
«HEYO0871eMBOPUMENLHOY

cyuiecTBeHHbIe ommoOKku. Kak npasuiio,
OLICHKA «HEYOBJICTBOPUTEIHEHO»
CTaBUTCA CTYJACHTaM, KOTOPLIC HC MOT'YT




MPOAOILKHUTE 00y4eHHe Oe3
JOTIOJTHUTEINIBHBIX 3aHATHH 10
COOTBETCTBYIOLICH AUCHHUIUINHE.

8.  YUYEBHO-METOJWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHO JUCHMUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU J1 30 COoopHUK 33724 U YIPOKHEHUH M0 MaTEMaTUUYECKOMY aHAIN3y : yueOHOoe mocooue, :
Jlans, 2018

2. 29U J1 30 COoopHUK 337249 U YIIPAXKHSHUN TI0 MaTEMaTHIECKOMY aHAIHU3y : yaeOHOe mocodue,
Cankrt-IlerepOypr: Jlans, 2020

3. DU J1 30 COopHUK 33134 U yNpakHEHUH 10 MAaTEMaTHIECKOMY aHaJIHu3y : ydeOHoe mocoOue s
By30B, Cankt-IletepOypr: Jlans, 2021

4. 9" 0-66 Onpenenennsiit unterpai. [Ipaktukym Y.2 , , Mocksa: HUSY MU®U, 2010
5. 517 46 OcHoBrl MmaTemaTtndeckoro aaiausa Y. 1, , Mocksa: ®usmaraut, 2008

6. 517 130 COopHHK 3a/1a4 ¥ YIIPAKHEHUH IO MAaTEMaTHYECKOMY aHAIIM3Y : yueOHOe mocooue Jis
By30B, b. [I. lemunoBuu, Mocksa: ACT, 2010

7. 517 11134 Hauaa MaTeMaTH4YeCcKOT0 aHaian3a. Yuciaa 1 MHOXKecTBa uncell. IlocienoBaTeIbHOCTH U
ux npenensl. [Ipeaens u HenpepbiBHOCTL GyHKIMHA. {uddepennnansaoe ucurncienne GyHKIui
OJIHOM MmepeMeHHOH) : yueOHoe mocobue s By3oB, C. B. llIsenenko, Mocksa: HUAY MU®DU, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 517 ®65 Kypc muddepennumansaoro u uaterpaibaoro ucuncienus T.1 , , Mocksa: ®usmariur;
Jlabopatopus 3Hanui, 2006

2. 517 A30 COopHHK 3a/1a4 U YIIPa)KHEHUH IO MaTEMaTHUYECKOMY aHaIu3y : yuyeOHoe mocoOue st
BY30B, b. II. lemunouy, Mocksa: ACT, 2010

3. O I'85 MaremaTtunueckuii ananus 1 : kypc nexkuuii, C. A. I'pummn, Mocksa: MU®H, 2008

4. O 3-39 3adver no marematuueckomy anainuzy. 1 cemectp :, C. A. I'puius [u 1p.], Mocksa:
MU®U, 2009

I[TPOTPAMMHOE OBECITEYEHHUE:
CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHMYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIA CTYAEHTOB

1.1. Meronuyeckue peKOMEHIAIMH JUTS MTOATOTOBKH K MPAKTUYCCKUM 3aHATHAM

IIporpaMMa Kypca W CEMECTPOBBIM KaJCHIAPHBIM IUTAH COCTABJIICHBI TaK, 4YTO TEMBI
MPAKTUYCCKHUX 3aHATHH CICAYIOT 32 TEMaMH JICKIHH. YTOOBI XOPOIIIO MOJATOTOBUTHCS K CEMUHAPCKOMY
3aHATHUIO, HEOOXOAMMO, TPEXAE BCEro, MpopadoTaTh JEKIMOHHBIN MaTepuan. Bce HeEMOHSATHBIC
BOIPOCHI TEOPUU MOXKHO (M HY>KHO) 3a7aTh MPENO/IaBATEI0 B HaUasIe MPAKTUIECKOTO 3aHSITHS.

Ha cemmuapax, kak MmpaBHIJIO, PACCMATPUBAIOTCS BOMPOCHI M 3aJla4M, JAFOIINE BO3MOXKHOCTH
0oJsee TIIyOOKO TIOCTHYh U3yYaeMbIil pa3ien Kypca. Bo BpeMsi CEeMUHAPCKUX 3aHATHN y4aT MPaBUIBHO
CTaBUTH W pelaTh 3a7a4uy, a TaKXKe aHAIM3UPOBATh UX penreHus. [1o Teme, mpoliieHHOW Ha ceMuHape,
JMAIOTCS 3aJadd JIUI CAMOCTOSTEIBHOTO PEIICHUSA. YCBOGHHE TEMBI BO MHOTOM 3aBHUCHT OT
OCMBICJICHHOTO BBIITOJIHEHHUS U BIYMYUBOTO PEIICHHS 3aIaHHBIX 3a71a4.

[Tpu pemennn 3anau 1es1eco00pa3HO PYKOBOJCTBOBATHLCS CIEAYIONIMMU TpaBuiaMu. [Ipexne
BCEro HEOOXOAMMO XOPOIIO BHUKHYTh B CYTh 3aJlau, 3alucaTh KpaTko ee ycioBue. Eciu mo3Bonser
XapakTep 3a/ladyd, o00s3aTelbHO ClIelaTh PUCYHOK, TOSCHSAIOIUNA €€ CYIIHOCTh. 3a pPEeIKUM
WCKITIOYEHHEM, Kaxaas 3ajada JOJDKHA OBITh CHAauyaia pelieHa B OO0IIeM BHjE, T.e. B OYKBEHHBIX
0003HAYCHHUSIX.

Pemenwne 3amaun nmpuHECET HAMOOJNBIIYIO MOJIB3Y TOJBEKO B TOM CIIydae, KOTJa O0yJarolHics
PEIINT €€ CaMOCTOSITeNIbHO. PemmTh 3a1aqy 06e3 momoiry, 0e3 MoJACKa3Kh 9acTo ObIBaeT HEJIETKO M He
Bcerja ypaercs. Ho pake He yBEHYABIIHMECS YCIEXOM IIONBITKH HAWTH pEIICHHE, C€CIIH OHH
MPEeANPUHUMAIINCH JOCTATOYHO HACTOMYHMBO, MPHUHOCAT OIIYTUMYIO IOJIb3y, TaK KaK pPa3BHUBAIOT
MBIIIUICHUE M YKPEIsatoT Boito. ClielyeT MMeTh B BHIY, YTO PEIIAIOIIYI0 POJIb B paboTe Hax
MOCTaBICHHBIMHU 33Jla4aMHM, KaK ¥ BOOOIIE B HAyKe, UTPAIOT CHJIa BOJIA U TPYA0II00HE.

1.2. MeTtouueckre peKOMEH Ialluu JIsl YCBOCHUSI TEOPETUYECKOTO Kypca

JUJIs yCIIENTHOTO YCBOCHHSI Kypca aHATUTHYECKOH IeOMETpPHH Ha MEPBOM Kypce HE0OXO0IUMO
MIPHUICPKUBATHCS ONPeAeIICHHOW MeTOKH. OCHOBHOE YCJIOBHE yCIleXa — CUCTEMATHYCCKUE 3aHSTHSI.
[Toutn Oecrone3HO TOJBKO YHUTATh JIOOOM YYEOHHMK, €ro HEO0OXOJMMO KOHCIIEKTHPOBATh, T.€.
3alMMchiBaTh CaMo€ TJIAaBHOE M3 TOrO, YTO NPOYHMTAHO (3alHChIBaTh HYKHO CBOM MBICIH, a HE
MepenuchiBaTh TEKCT yueOHMKa). Bce, 9TO OCcTanoch HEMOHSATHBIM, HY)KHO Ha ONbKalIlieM 3aHsITHH
(lekuMs, ceMuHap) CIPOCUTH y TperojaaBaresis, IMOCJe 4Yero 3amucarh caMoe TJaBHOE M3 BHOBb
MOHSITOTO, a 00 OCTaBIIEMCS HESCHBIM (TaK ObIBAET) MEPECTIPOCHUTb.

[Tocrme ToOrO, Kak BBl HAYYHIIUCH JaBaTh ONpeIesieHus, (OPMYyIUPOBATh AaKCUOMBI, JIEMMbI H
TEeOpeMbl (MaTEeMATHYECKU MPABIILHO U TPAMMATHYECKH BEPHO), MOKHO CUUTATh M3YUYCHHE TAHHOTO
pasnena 3aKkoOHUYEeHHBIM. Huuero, BKITtOUasi BaKHEHIIIME BBIBOJBI, ONpPeACIcHUS U (OPMYIHUPOBKH, HE
HaJ0 YYUTh HAW3YyCTh, TeM OOJee OKa3aTeNbCTBA Pa3HBIX yTBepkaeHWil. [Ipu HeoOXomuMocTH
MOHATHIA W 3aKpelyIeHHBbIH MaTepHall Bbl CMOXKETe JITKO BCHOMHUTH. [IpopabarwiBasi maTtepual,
TI0JIE3HO TOJIb30BAThCS Pa3HbIMU ydeOHUKaMHU. [Ipu moAroToBKe K 3K3aMEeHaM BaM JJOCTATOYHO OyIeT
COOCTBEHHOT'O KOHCIIEKTA.



Jlns aTTecTany Mo pasjenaM (JOoMyckKa K 9K3aMeHY) CTYISHTY HEoO0XOIUMO IOIYyYHUTh HE
MeHee 60% OT MakCMMaJIbHOTO 4Mciia OAJUIOB 3a KaKJbIM pazzien TUCHUIUIMHBL. DK3aMEH CUMTaeTCs
CIAHHBIM, €CJIM 3@ 3HaHHUE TEOPETUYECKON YacTH CTYJEHT MOJyduT He MeHee 60% OT MakCHMaibHOIO
gyrcna OamwioB, T.e. He MeHee 30 OamroB. MToroBas omeHKa 3a CEeMECTp MO TUCIHIUIMHE
(9K3aMEHAIIMOHHAs) CTAaBUTCS CJIOKCHHUEM TIOJTYYCHHBIX OasIoB 3a KOHTPOJb NMPAKTHKH C OICHKOMH
3HAHUM TEOPHUH.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU IJI5 IPENOJABATEJEN

1. OcHOBHBIE IPUHLIUIIBI 00YyYEHHUS MATEMAaTUIECKUM JUCIUILTHHAM

1.1. OcHoBHas 1enb O0YYEHHS — HAYyYUTh CTYIEHTOB JOIMYECKH MBICIUTH; IMO3HAKOMHUTH C
aKkcMoOMaMHM B MaTeMaTHKE M METOJaMHU J0Ka3aTeJIbCTBA PA3IMYHOIO PoJa YTBEPKACHUN; HAYUYUThb
MIPUMEHSITh [TOJIy4EHHbIE TEOPETUUECKUE 3HAHUS K PEUICHUIO MaTEMaTUYECKUX U (PU3MUECKUX 3ajad.

1.2. OOyueHue AOHKHO OPTaHUYECKH COYETAThCsl ¢ BocnuTaHueM. Heobxoaumo pa3BuBaTh B
CTYZICHTaX BOJIEBbIE KauecTBa U TpyAonoOue. HeHaBs3umBoO, K MECTY IPUBHUBATH JIEMEHTHI KYJIbTYPbI
noseneHus. [Ipenonasarens JOKEH JTMYHBIM IPUMEPOM BOCHUTBIBATH B CTYACHTAX ITyHKTYaJIbHOCTb
U YBaXCHHE K 4y>KOMY BPEMEHM: BXOJIUTH B ayJUTOPHUIO CO 3BOHKOM, 3aKaHUMBATh 3aHATHS TAKXKE CO
3BOHKOM, JIa)K€ €CJIM JUIsl 3TOr0 MpUAETCS IpepBaThcs Ha moisryciose. [locne (UHHUIIHOIO 3BOHKA
HAa4YMHAETCS JIMYHOE BpeMs CTYJIEHTa, IOCITaTh Ha KOTOPOE MPEIo1aBaTelb HE NMEET MpaBa.

1.3. OOyuenue He JOJKHO OBITH MACCUBHBIM. BEINNCaB 3afaHue Ha JIOCKe, MpEenojaBaTeib
JOJDKEH MHTEpPEecoBaThbCs, KaK y CTYJIEHTOB IPOIBUIAETCS pELICHHE MOCTaBICHHBIX 3aJad, U, IpH
HEe0OXOMMOCTH, OPTaHMW30BaTh pa30op Haubosee TpyAHbIX W3 HUX. OAHO U3 BaKHEWIIMX YCIOBHM
YCIIEHIHOTO 00Yy4€HUsI — CyMeTh OPraHU30BaTh pabOTy CTYAEHTOB.

1.4. Heobxonumo cTpouTh 00yueHHE Tak, YTOOBI B OBJIAJICHUM MaTEpUaTIOM OCHOBHYIO POJIb
urpajia namsTh JIOTHUEcKas, a He (opmManbHas. 3allOMUHAHKUE JIOJDKHO JOCTUTraThCsl depe3 IriryOokoe
noHnManue. HyHo HempuUMHUPUMO OOpPOTHCS C «3yOpeKKOiD».

1.5. OtHomeHue npenojaBatess K CTYyJCHTaM JIOJDKHO HOCHTh XapakTep 100poKeaaTeabHON
TpeboBaTenbHOCTH. JJIi CTUMYIMpOBaHHUA Pa0OTHI CTYAEHTOB HANO HCIOJIb30BATH IOOUIPEHHE,
oxBaiy, o00peHne, HO He MOpHUIaHKe (TOPUIIAHUE MOKET IMPUMEHSTHCS JIMIIb B HCKIIOYHTEIBHBIX
CITy4asx).

1.6. TlpenonmaBarenb MOJDKEH OBITH JJIsi CTYACHTOB JOCTYMHBIM. He crapaiiTech BBITIIANETH
BCE3HAIOIIMM M HENOTIPEIIMMbIM, HE CTBIAUTECh NIPU3HABATHCS B OIIMOKAaX WM HE3HAHUM 4ero-iauoo.
OTO HE ypOHMUT, a, HAIPOTUB, YIIPOUUT Balll aBTOPUTET.

1.7. HeoGxoauM peryssipHbli KOHTPOJIb 3a pabOTON CTY1eHTOB. [IpaBMIIbHO MOCTPOEHHBIH, OH
IIOMOTaeT UM OPraHU30BaThCS B 3aHATHAX, A MPENOJABATENI0 — 0Ka3aTh CTYJEHTY B HY>KHBIII MOMEHT
HEO0OXOUMYIO TIOMOIIIb.

2. Metonyeckue peKoMEeHAAlNY IPEnoaaBaTessiM, YUTAIOLIUM JIEKIUH

2.1. Ilpm 4yreHuu JneKUMM HEOOXOAUMO TPUICPKUBATHCA  KAJICHJAPHOIO  ILIaHa,
paspabotanHoro Ha kadempe 1O JaHHOW guctuiimHe (cM. Pabouyro mnporpamMmy y4deOHOM
JUCITUTIITUHBI ).

2.2. IIpoBoauTb KOPPEKIMIO MIaHA CEMUHAPCKUX 3aHATHI MO YUTAEMOMY KypcCy, YTOOBI Te
MpenoiaBaTesid, KOTOpPble BEAYT MPAKTUYECKUE 3aHATUS B Ipylnax JAaHHOTO MOTOKAa 3HAHU, KAKUe



TEMBbI TIPOYUTAHBI, a Kakue emle HeT. JIKTOp JOMKEeH OTCIIEeKUBATH XOJ MPOBEICHUS MPAKTUYSCKUX
3aHATHI MO TaHHOUW JUCUUILIMHE.

2.3. KypupoBatbs paboTy MOJOMBIX MpenojaBaTesiei, BeIyIINX MPAKTUYECKUE 3aHSATHUS 110

naHHOW  jmucruruimHe.  [Ipy HEoOXOMUMOCTH  OKa3bIBaTh ~ METOIMYECKYIO  TIOMOIIb
HYKJAIOITUMCS TIPH TIPOBEJCHUH CJIOKHBIX TEM.

2.4. Heo06xoauMo MPOBOAWTH KOHCYJIBTALMU MO MPOUYUTAHHOMY MaTepualy ¢ pa3bsCHEHHEM
TPYJIHO BOCIIPUHHUMAEMBIX Pa3/IeJIoB.

3. MeTtoauueckre peKOMEHIalMu IIPENo1aBaTes M, YATAIOUIUM JIEKLIUY BIIEPBBIC

3.1. Ilpouecc MOArOTOBKH JIEKIIUH COCTOMT B ciieayronieM. Heo6xomumo cpasy mnocine

IIPOYTEHUSI OUEPETHON JIEKIIMYM HAaYUHATh TOTOBUTHCA K ciaenytonieil. CocTaBUTh IJIaH JIEKIUH,
B KOTOPOM yKa3aTb, KaKH€ BOIIPOCHI U B KAKOW MOCIIEA0BATEIBHOCTH OYAyT U31araThCsl.

[TIoAroToBUTh KOHCHEKT JIEKLUWH, a 3aT€M IONBITaThCS, HE 3arjsjiblBas B Y4YEOHMK WIH
KOHCIIEKT, IpOJeaTh HEOOXOAUMbIE BBIKJIAIAKU. 3aTeM 3a 1-2 [Hs 10 JIEKUHMU BaM HaJ0 MOBTOPUTH
3TOT mpouecc. Ecnu Bam ynaercs 3amucarh 4YMTaeMblii MaTepuan 0e3 KakuX-JIMOO 3aTpyAHEHHH,
MOXeTe ObITh YBEPEHHBIMH, YTO BO BpeMsl JIEKLIMU Bbl HE COObETECH.

3.2. Jlexuuu JOKHBI OBITH SMOIMOHAJIBHO OKpalleHHbIMH. Heo0xomumo yBiekaTh
ciymateneii csoeil spyauuueidt. Uurtas JIEKUUIO, HYXKHO CTPEMHUTHCS OYAWUTH MBICHb, PACCYXAATh
BCIIyX, BOBJEKass B A3TOT Hporecc CTyAeHToB. Korma ObIBaeT BO3MOXHO, Mpeularath CTyJICHTaM
CcOo00pa3uTh, KakuM MOKET ObITb HCKOMBINH pe3ynbraT. Hago craparbcsi HOOUEpKHUBATH JIOTUKY
paccyAeHUN MPH J10Ka3aTeNbCTBaX TEX WM MHBIX YTBEPKACHUN, IPUyYasi CTyA€HTOB K JIOTHUYECKOMY
MBIIIJICHHIO.

3.3. JKenatenpbHO MpUIIEPKUBATHCA CICAYIONIEH TEXHUKU YTCHUS JICKUMU. B Havaie nexuuu
Ha/I0 HAIIOMHUTB, YTO OBLIO B IPEAbIAYIINI pa3, 3aTeM 1aTh KpaTKUH 0030p AJIs1 OPUEHTUPOBKH, T.€. O
4yeM MOHJeT peub B MpeacToslie Jekuuu. Yurtas JEeKUuio, Hy’KHO Bce BpeMs 3a00THUTHCS O TOM,
YTOObI BaC OHUMAJIH.

["oBOpUTH rPOMKO, BHATHO, pazdbopuuBo. [Tucats kpynHo, akkypaTHO U yeTko. He Hano GeraTh
nepes JOCKOM, MEJIbTEUINTh MEPE CTYAEHTaMU — 3TO MEILIAET CIIYIIATENsIM COCPENOTOUUThCs. Bmecte
C TeM, HE CIIEAYEeT YIOoA00IAThCA UCTYKaHy.

3.4. HeoOxoaumMo NMOHMMAaThb CaMOMY M Pa3bSICHUTb 3TO CTYJIEHTaM, 4TO B Y4eOHHUKE U B
JEKIUU MOTYT paccMaTpUBaThCs OJHU W T€ € BONPOCHI, HO B Pa3HbIX paKkypcax U pa3IMuHbIMU
BBIPA3UTENIbHBIMU CpEICTBAMU. B oTimune OT yuyeOHMKA B JICKIUM HCIOJIB3YIOTCS JKECThl, MUMHMKA,
OosblIast cBOOOA M BBIPA3UTEIBHOCTh pedd. MOXKHO CKa3aTh, YTO JIEKLUSA U YUeOHUK HE TyOnupyloT,
a JIONOJIHAIOT APYT ApyTa.

4. Meroandeckre peKOMEHIAIMH MIPEo1aBaTeNsIM, BEyIIIUM TPAKTUYECKHE 3aHATHS

4.1. OuyeHp BaXHO JOOUTHCA TOTO, YTOOBI C CAMOT0 Hayala CIOXWIHCH IPaBHIbHBIE
B3aMMOOTHOUIEHHSI MEXIy IpernojaBaTeneM U cryaeHTamu. Co CTOpOHBI MpenojaBaTelsl XapakTep
OTHOIIEHUS K CTYyJIEHTaM OIpeleisieTcsl ciaoBaMH: JoOpoxenarenbHas TpedoBaTenbHOCTh. Co
CTOPOHBl CTYAEHTOB JKEJIATEIbHO, 4TOObl OHM OTHOCWINCH K IPENOAABATENI0 C JOBEPUEM U
HCKPEHHOCTBIO, HE MBITAINCH OOMAHBIBATb.

4.2. OcHOBHas M OYeHb TpPyJHas 3ajaya — JOOMTHCA TOrO, YTOOBI CTYAEHT PETYJSPHO U
MHTEHCUBHO paboTall HaJl TEOpUEH U TOMAlIHUMHU 3a1aHusIMU. CTyJeHTbI JOJDKHBI OBITh MPUYYEHBI K
3TOMY C MEPBOTO AHS, YTOOBI 3TO Ka3aJ0Ch UM €CTECTBEHHBIM, CAMO COOON pa3yMerOIUMCS.



4.3. B Hauane 3aHITHS HAJ0 MPOBOJUTH OMPOC, YTOOBI MOHAThH, HACKOJIBKO TPYAHBIM OHO OBLIO
JUISL CTYJICHTOB U KaK OHHM YCBOWJIM TPEAbIAyIuii Matepual. [Ipu HEOOXOAMMOCTH HYKHO pa3o0parhb
HauOoJiee TPyIHbIE 3a]]a4H Ha JIOCKE.

4.4. Tlpm mnpoBeNEeHWH CEMHUHAPCKUX 3aHATUH HEOOXOAMMO TPHUACPKUBATHCS TUIAHA
MPAKTUYECKUX 3aHATUH MO0 JaHHOW auchuruimHe (cM. DOHHI OICHOYHBIX CPEACTB MO JIaHHOU
JTUCITUTIIIMHE M COOTBETCTBYIOIIEMY HaIPaBJICHUIO).

4.5. Heo0GxoauMo BOBJICKATh CTYJICHTOB B aKTHBHYIO paOOTy Ha CEMUHApPE, BBI3bIBAs K JOCKE
MOOYEPETHO KAKIOTO CTyIeHTa. DTO MOOMIM3YET UX JUIsl U3yUeHUs pacCMaTpUBAeMOro MaTepuana.

4.6. Kaxnaplii mpernojaBareiib JOJKEH COIIACOBBIBATH C JIGKTOPOM JIaTy MPOBEACHUS U
TEMATUKy KOHTPOJBHBIX MEPONPUATUN. Pe3ynbTaThl 3TUX MEPONPHUSATUI NOJKHBI OBITH OOBSBICHBI
CTYJICHTaM, a TaKXKe IMOKa3aHbl UM HX PaOOTHI M OOBSICHEHBI T€ OIUOKH, KOTOPHIE OHU JOITYCTHIIH.

4.7. Kaxnaplii mpernogaBaTelib 00si3aH CBOCBPEMEHHO TI0J]aBaTh CBEICHHS O IMOCEIIaeMOCTH
MPAKTUYECKUX 3aHATHH M O pe3yjbTaTax MPOBOJAMMOIO KOHTPOJIS 3HAHUM B CHCTEME Ha caiTe
eis.mephi.ru
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