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AHHOTANIUA

Kypc MaTemaruueckoro aHajimsa HadMHAETCs C pasnena nuddepeHnuaisHoe ucuncienue. B
9TOM pa3fiesie U3y4yaroTCs TEOPETHYECKHE M MPAKTUUYECKHUE BONPOCHI M3 CIEAYIOIIMX IJIaB: Mpeaes
MOCIIE0BATEIHHOCTH, TIPE/IeT U HEeMpephIBHOCTh PpyHKIMH, muddepeHmupyeMocTs GyHKIMHA. Pazmen
"NHTerpanpHOe HCYUCIeHHEe U (DYHKIMM MHOTHX TE€pEeMEHHBIX" SBISIETCS BTOPOW YacThiO Kypca
MaTeMaTHYeCKOro aHaJIn3a.

Pe3ynbpTaThl OCBOCHUS JAHHOM y4eOHOHN AMCHUIUIMHBI TECHO CBSI3aHBI CO BCEMH M3y4aeMbIMU B
JanpHeHeM KypcaMu MareMaTuku. i e€ n3ydeHuss HeoOX0JUMO BIIaJleTh METOJIaMH 3JI€MEHTapHON
MaTeMaTHKU B 00beMe cpesiHeil mKkoibl. OcBOeHHE JaHHOTO y4eOHOTo Kypca SIBIISETCS HEOOXOJUMbIM
IS BCEX MOCIIEAYIOMNX (PU3UKO-MAaTEMATUIECKUX M TEXHUYECKUX KYPCOB.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

LlenssMu oCBOEHHS y4eOHOH NUCHMIUIMHBI SBISIIOTCSA: OOy4eHHe Oa30BBIM pazesiaM TEOpPHH
GyHKIMK JEHCTBUTEIBHOTO TIEPEMEHHOTO M CMEXHBIX pa3[elioB MaTeMaTWKH. B ToMm dwmcie:
muddepeHMaIbHOe U MHTErpajlbHOE HMCUYMCICHHE, BEKTOPHBIM aHalu3, TEOpHUs MOJIs, 3JIEMEHTbI
TEH30PHOI0 UCYMCIICHMs. M3ydeHue >TUX IQUCLHUILIMH, B CBOK OYepelb, CO34ACT OCHOBBI A
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 YYEBHOM JUCIUILINHBI B CTPYKTYPE OOII BO

OcBoeHME MaTeMaTH4YeCKOro aHajlu3a B €ro KIAaCCHYECKOM dYacTHh SBJISETCS OCHOBOM
JalbHENIero o0y4yeHusi CTyJeHTa MO BCEM €CTECTBEHHO HAay4HbIM IUCHMIUIMHAM. Takue pasneisl
Kypca, Kak TeopHusi BEKTOPHBIM aHaU3 U TeOpus IMOJIs UAYT MapaiieJbHO aHATOTUYHBIM (PU3NYECKUM
KypcaM, HO B OTIIMYHUU OT IIOCIECAHUX JAI0T U pa3BUBAIOT MATEMATUYECKUE OCHOBBI COOTBETCTBYIOLIUX
MOHATUN U SBISAIOTCS CYIIECTBEHHBIM MOJCIOPbEM MPH H3YYEHHH (PU3MUECKUX Ppa3JesioB Kypca
Teopud noid. Ilo 37Ol mpuumHe ykazaHHbIE pasfenbl Kypca UMEIOT HENOCPEACTBEHHBIC BBIXOBI B
NpUKIIaJHbIe 00sacTu. B kauecTBe mpuMepa MOXKHO MPUBECTH HEKOTOpbIE U3 ypaBHEHUH MakcBena,
KOTOpBIE HE JEKIapUpyIOTCs, Kak 0a30Bble 3aKOHBI B (PU3MUECKON TEOPUHU TOJIs, @ BHITEKAIOT U3 pAlia
TEOPEM B KypCce€ BEKTOPHOro aHanu3a. Kypc MaTeMaTH4eCKOro aHaiau3a SIBJISIETCSI CaMO JIOCTaTOYHOMU
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 aHaliM3a HEOOXOIUMO [UId psAa MaTeMaTHYeCKUX
mucuuIuiid - Ha  ctapmux  Kypcax (TOKIIL, ypaBHeHus wmarematuyeckod (usuMku, Teopus
BeposiTHOCTEH). JlaHHas AMCUUIUIMHA SBJISIETCS OCHOBOOOpa3yroleil Al HHKEHEPHO-TEXHUUYECKOTO U
€CTeCTBEHHOHAYYHOT0 00pa30BaHuUs.

Pe3ynbrarhl 0cBOEHUS JAaHHOW yueOHOW TUCIUIUIMHBI TECHO CBSI3aHBI CO BCEMU M3y4aeMbIMU B
nanpHeWieM KypcamMu MartemaTtuku. Jlnsg e€ wu3ydeHHs HeoOXOAMMO BIAJETh pasieliaMu
3JIEMEHTAapHON MaTeMaTHKHU B 00beMe cpeiHel mikosbl. OCBOEHHE JaHHOTO y4eOHOro Kypca sSIBIsSeTCs
HEOOXOJIUMBIM JUISI BCEX MOCIEAYIOIUX (PU3NKO-MAaTeMAaTUYECKUX M TEXHHUYECKHX KypcoB. JlaHHas
JTMCLUIUIMHA SIBISIETCS OCHOBOOOPA3yroIel Ul MHKEHEPHO-TEXHUYECKOTO0 M €CTECTBEHHOHAYYHOTO
o0Opa3oBaHMUsI.



3. ®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcaibHbIe H(WIH) 00IenpodecCHOHATBHBIE KOMIICTCHIIHHN:

KOI[ N HAUMCHOBAHUEC KOMIICTCHIIM

YK-111, 2, 3, 4] — Cniocoben
OCYIIECTBIISATH MOUCK, KPUTHYECKUI
aHaJM3 ¥ CUHTE3 HH(OpMAIIHH,
HNPUMEHSATh CUCTEMHBIA TOAX O IS
peIIeHHsI TOCTABICHHBIX 33124

Ko u HanMeHOBaHWE WHINKATOPA JOCTHKCHUS
KOMIICTCHIIHH

3-YK-111, 2, 3, 4] — 3narb: meToauku coopa u 00pabOTKH
WH(POPMAIINH; aKTYaJIbHBIC POCCUHCKUE U 3apyOeIKHBIC
MCTOYHUKH HHpOpManuu B chepe mpopeccuoHamTbHON
JEeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VK-1[1, 2, 3, 4] — YMeTh: IpUMEHSITh METOMKH ITOMCKA,
cbopa u 00paboTKu HHGOPMAIINH; OCYIIECTBISITH
KPUTHUYECKHUM aHaIU3 U CUHTE3 HH(OPMALIUY, TIOJYYEHHON U3
pa3HBIX HCTOYHHKOB

B-VK-1[1, 2, 3, 4] — Bnaneth: MeToamu rmorcka, coopa u
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CHHTE3a HH()OpMAIHH;
METOJIMKON CHCTEMHOTO TIOJIX0a JIJIsl PEIICHHUS
MOCTABJICHHBIX 3a]1a4

VKE-1[1, 2, 3, 4] — Criocoben
HCIIOBb30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX JUCIMILINH,
PUMEHSATH METO/IbI
MaTEMAaTHYECKOT0 aHAIn3a U
MOJIETMPOBAHMSI, TEOPETUIECKOTO
HKCIIEPUMEHTAILHOTO HCCIIEOBAHMUS
B IIOCTABJICHHBIX 3a/1a4ax

3-YKE-1[1, 2, 3, 4] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMILIAH, METO/IbI
MaTEMaTHYECKOT0 aHAJIN3a U MOAEIHPOBAHHS,
TEOPETHYECKOTO M IKCIIEPUMEHTAILHOTO HCCIIEI0BAHMUS
V-YKE-1[1, 2, 3, 4] — yMeTh: HCIIOIb30BAThH
MaTeMaTHYECKUE METO/IbI B TEXHHYECKUX TPUIIOKCHUAX,
PacCUMTHIBATh OCHOBHBIE YUCIOBbIE XapPaKTEPUCTUKU
CITy4aiHBIX BEJIMYMH, PEIIaTh OCHOBHBIE 3aJauH
MaTeMaTHYECKOW CTATHCTUKH; PEIaTh TUIIOBbIE PACUCTHBIC
3a/1a4n

B-VKE-1 [1, 2, 3, 4] — B1ageTh: METOJaMH MAaTEMaTHYECKOTO
aHaJIM3a U MOJICIMPOBAHMS; METOaMH PELICHHUS 3a1a4
aHaJIM3a U pacyera XapaKTePUCTHK (PU3HUYECKUX CHCTEM,
OCHOBHBIMH ITPHEMaMU 00pabOTKH IKCIIEPUMEHTATBHBIX
JAHHBIX, METOIaMU PAOOTHI C MPUKJIATHBIMHU TPOTPAMMHBIMA
POIYKTAMH

4. BOCIIMTATEJIbHBINA MMOTEHIIVAJ IUCIATIIVHBI

Hanpasnenus/uenu 3ajgauun BocnuTaHus (koJ)  BocnuraTenbHbI NOTEHIMAT JUCIUTUIMH
BOCIIUTaHUA
WuTennekryanbHOe Co3naHue ycrnoBHid, Vcnonb30BaHne BOCIUTATEIBHOTO
BOCIITUTaHUE O6CCHC‘II/IBaIOHH/IX, MnoTeHUHrala JUCHUITIIIMH T'YMAaHUTAPHOTO,
(dbopMHUpOBaHUE KYJIbTYPl  €CTECTBEHHOHAYYHOTO,
ymcTtBeHHoro Tpyaa (B11) | obmenpodeccuonanbHoro u

poeCCUOHATLHOTO MOAYIIS JJIst
(bopMUpOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/Ja OCPEICTBOM BOBJICUEHUS




CTYZICHTOB B y4eOHBIC HCCIIEIOBATEILCKHIE
3aJ]aHus, KypcoBble pabOoThI U Ap.

[Ipodeccuonanvhoe u
TPYJOBOE BOCIIUTAHUE

Co3nanue yciaoBuid,
00ecreunBaroIInX,
(dhopmupoBaHHEe rI1yO00KOTO
IMOHUMAaHUs COLMAIBHON
posii ipodeccuu,
MMO3UTUBHOU U aKTUBHOM
YCTaHOBKH Ha IIEHHOCTHU
n30paHHON CHEIMATLHOCTH,
OTBETCTBEHHOT'O
OTHONICHHUS K
npodecCuoHAIbHON
NesTeNbHOCTH, Tpyay (B14)

1. crionp30BaHue BOCIIUTATEIILHOTO
MOTEHIMAaJa JUCIUTUINH
€CTECTBEHHOHAYYHOTO
o01enpoeCCHOHATBFHOTO MOYIIS JUISI: -
(dbopMupOBaHUS TTO3UTHBHOTO OTHOILICHUS K
npodeccuu nHXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), HOHMMaHHS €€ COILHATbHON
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTPEMJICHUS CJIE€J0BAaTh HOPMaM
npo¢eCCHOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO O0Y4EHUs, PEIICHHS
MPAaKTUKO-OPUEHTHPOBAHHBIX
CUTYallMOHHBIX 33/1a4. - (POPMHUPOBAHHUS
YCTOMYMBOI'O MHTEpPECA K
npodeccHOHaIbHON AESTEILHOCTH,
CIIOCOOHOCTH KPUTUUYECKH,
CaMOCTOSTENIFHO MBICIIUTh, TIOHUMATh
3HAYMMOCTb MTPOPECCHU TTOCPEICTBOM
OCO3HAHHOTO BHIOOpA TEMATHKH ITPOCKTOB,
BBITTOJIHEHUS IPOEKTOB € TIOCIIEYIOIEH
yOJIMYHOM Mpe3eHTalneH pe3yIbTaToB, B
TOM 4HuCiie 000CHOBAaHMEM UX COLMAIbHOMN
Y IPAKTUYECKON 3HAYMMOCTH; -
(bopMHpOBaHUs HABBIKOB KOMaH/IHOM
paboTHI, B TOM YHUCIIE PeaTH3aLuH
Pa3NIUYHBIX TPOEKTHBIX poJiei (mzep,
UCTIOJHUTEIb, aHAJUTHUK U TIP.)
MIOCPEJICTBOM BBITTOJTHEHHUSI COBMECTHBIX
npoekToB. 2.Mcnonb3oBaHue
BOCIIUTATEIHLHOTO TIOTEHIIAAA
JUCLUIUTMHBI « DKOHOMHKA U YIIpaBIIEHUE B
MPOMBITIIJICHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MOJIXO0B K YIPABICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO»,
«HOpunnyeckre oCHOBBI POQecCuHAIBHON
JESITETLHOCTH JUTS: - (OpMHUPOBaHUS
HaBBIKOB CUCTEMHOI'O BUJIEHUS POJIU U
3HAaYUMOCTHU BbIOpaHHOU npodeccuu B
COLIMAIbHO-9KOHOMHYECKUX OTHOILIECHHSIX
yepe3 KOHTEKCTHOE 00yueHue

S. CTPYKTYPA U COJIEP)KAHWUE YYEBHOM JUCIHUILINHBI

Pa3nensl yueOHON AMCHUIUIMHBIL, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIS:




Ne HaunmeHoBaHue %"
= = g % %
LI pasaeia yueOHoi = = = =k )
AU CHHIITAHBI 2 = . i 3 23 §_ — =
2 22| ¥€ 2 =5 ® O 2 =
=Z5F| B3 s 3 =€ S E
= | 2555 c5= 55 |5 582
= |EEgsc|s&E| 52 |28 £5¢2
= 25388 | gL g| 2B Exel =52
B) TS| S ETF| =85 Eg5| =832
T |mEe=Ri|cg&| =8 |<is|=8¢%
1 Cemecmp
1 | [penensr. 1-8 | 24/24/0 25 K.p-8 3-VK-1,
HenpepsiBHOCTD V-VK-1,
B-VK-1,
3-VKE-1,
V-VYKE-1,
B-VKE-1
2 [Mpoussomusie u ux | 9-16 | 24/24/0 25 K.p-16 3-YK-1,
MIPUIIOKEHUS V-VK-1,
B-VK-1,
3-YKE-1,
V-YKE-1,
B-VKE-1
Hmoezo 3a 1 Cemecmp 48/48/0 50
KonTpoabHbie 50 C) 3-VK-1,
Meponpusitusi  3a 1 V-VK-1,
Cemectp B-VK-1,
3-YKE-1,
V-VYKE-1,
B-VKE-1
2 Cemecmp
1 | Yacts 1 1-8 | 24/24/0 25 K.p-8 3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VYKE-1,
B-VKE-1
2 Yacts 2 9-15 | 21/21/0 25 k.p-15 3-YK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VYKE-1,
B-VKE-1
Umoeo 3a 2 Cemecmp 45/45/0 50
KontpoabHbie 50 C) 3-VK-1,
Meponpusitusi  3a 2 V-VK-1,
Cemectp B-VK-1,
3-YKE-1,
V-VYKE-1,
B-VKE-1

* — COKpaIlleHHOe HAaNMEHOBaHUE (OPMbI KOHTPOJIS
** — cymMMa MakCHMAaJbHBIX OamioB JoibkHa ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT W
(nnn) sK3amMeH



Coxkpailienre HauMeHOBaHUN (POPM TEKYILEr0o KOHTPOJISI U aTTECTAllUU Pa3/AesioB:

Oo0o3unauenue | Ilo1HOE HAMMEHOBAHHE

K.p

KonTponbnas pabota

€

DK3aMeH

KAJIEHJIAPHBIN ILTAH

Henean

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.,
qac.

Jabo.,
qac.

1 Cemecmp

48

48

0

1-8

IIpenennl. HenpepbIBHOCTH

24

24

0

1-2

MHo:xecTBa

[Ipenmer matematuku. OCHOBHBIE TOHSITHS TEOPUU
MHOJKECTB: MHOKECTBO, ONIEPAINX HaJI MHOKECTBAMU
(nepeceuenue, 00beTUHEHNE, PA3HOCTH MHOXKECTB).
OToOpaskeHrne MHOXKECTB, B3aUMHO OJHO3HAYHOE
cooTBeTcTBUE. CUéTHBIC U HECUETHBIE MHOXKECTBA. HekoTophie
MOHATHSI MATEMaTHYECKOW JIOTHKH. Y CIIOBHE, 3aKJIFOUCHUE,
otpunianue. KBantopsl, popmalibHOE TOCTPOSCHUE OTPULIAHUN
C IOMOUIBIO KBAHTOPOB. MeTO1 MaTEMAaTUYECKON UHAYKIUH.
JeiictButenbHbie yrcna. CBOCTBA JEHCTBUTEIBHBIX YHCEI.
PanmonansHbie 1 uppanmoHanbHbie yrciia. C4eTHOCTD
MHO’KECTBa PAlIMOHAIBHBIX YUCEI U €r0 IIIOTHOCTH BO
MHOKECTBE JICHCTBUTEIBHBIX urcesl. OrpaHnYeHHbBIC
MHOKeCTBa. TOdYHas BEpXHsS U TOUHAs HUKHIS TPaHU
MHOKecTBa. KOMIIIEKCHBIE YnCITa U Onepariyl HaJl HUMHU.

Bcero ayuTopHbIX 4acoB

6

|6

[0

Ownnaitg

0

0

0

IIpenen mociaenoBaTeJbHOCTH

[TocnenoBarenbHOCTH. beckoHeuHO Malble 1 OECKOHEUHO
OosnblIMe mocaenoBaTeabHOCTH. CXOAMMOCTh
MIOCJIEI0BATEIBHOCTH U €€ npenei. EqMHCTBeHHOCTh npeserna
cXomsIencs

nocie0BareabHOCTU. AprudmMernyeckue cBONCTBa
CXOZSIINXCS MOCIeN0BaTeNIbHOCTEN. Jlpyrue cBoiicTBa
CXOJSIINXCS MOCIEeI0BAaTEIbHOCTEN (CXOAUMOCTh MOTYJIs,
OTPaHUYEHHOCTh, COXPAHEHUE 3HAKA, IPEEIIBbHBIN N1EpEXO] B
HEPaBEHCTBAX, TEOPEMA O TPEX MOCIIEOBATEIbHOCTSX ).
MoHoToHHBIE nOcIeN0BaTENbHOCTH. CyllleCTBOBAaHUE MPEEIIa
Y MOHOTOHHOM OTpaHU4YE€HHOMN MTOCIIEI0BATEIbHOCTH. Huco
«e». Jlemma 0 mocnen0BaTeNbHOCTH BIOKEHHBIX U
CTSTUBAIOIIUXCS 0Tpe3KoB. [loanocnenoBarenbHOCTH.
Teopema bonbrano-Beliepmrpacca. BepxHuil 1 HUKHUN
npenessl nocaeaoBarenbHocTH. DyHnaMeHTanbHbIE
nocnenosarenbHocTu. Kpurepuit Komm cxonumoctn
MOCJIEI0BATEILHOCTH.

Bcero AYJAUTOPHBIX YaCOB

6

|6

|0

Onnaity

0

0

0

IIpenen pynkuuun

Oyukuus, e€ obnactu onpeaeneHus 1 3HaueHuid. Crocoobl
3aaHus (PYHKIMH (B 4aCTHOCTH, HESBHOE U TTapaMeTPHUECKOe
3amanne). ApudpmMeTndeckue NeUCcTBUS HaJ PyHKITUSIMH.
CrnoxHnas u obpatHas GyHkiu. OCHOBHBIE 3JIeMEHTapHBIE

Bcero AYJJUTOPHBIX YaCOB

6 |6 |0
Ouwntaiig
0 0 0




¢byakuu. OrpanndeHHbIe QYHKIIUU, TOYHAS] BEPXHSIS U
HIOKHSS TpaHu pyHKIKMK HAa MHOXecTBe. [Ipenen ¢pyHkuuu B
TOYKE. DKBUBAJICHTHOCTh JIBYX OINpEEICHUN peaena
¢dbyakuun B Touke. OpHocTOpOoHHUE TIpenensl. Kpurepuii
Kommu cymecrBoBanus npeaena Gynkiun. CBoicTBa
npenenaoB (pyHKIUN (€IMHCTBEHHOCTD Ipeea, peaes
MOy sl QYHKIUH, apru(MeTHIeCKre CBOMCTBA MPEIEIIOB,
JIOKaJIbHAs OTPAaHUYEHHOCTh (DYHKIIMU, COXpaHEHUE 3HAKA,
NpeaebHBINA epexo/l B HEPaBeHCTBAX, TEOpEMa O TPEX
GbyHKIMSIX, TIpees CI0KHON (GyHKINK). beckoHEeUHO Masbie 1
O0ecKOHEYHO OombIHe QYHKIIUU. «3aMeUuaTeIIbHbIC TIPEISIbL.
CpaBHeHHE 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOMBIINX
¢bynkuuid. O-CUMBOJIHKA.

HenpepbIBHOCTH

HenpepbBHOCTS PYHKIINH B TOUKE. DKBUBAJICHTHBIC
OIIpezieNIeHUs] HENPEPBIBHOCTH. OJHOCTOPOHHSSA
HenpeprIBHOCTh. HenpepbIBHOCTH Ha MHOKecTBaX. CBolicTBa
HenpepbIBHBIX (YHKIMHA (HEPEPBIBHOCT CYMMBI,
IIPOM3BE/ICHNUS, YACTHOI0, COXpAaHEHHE 3HaKa, HEIIPEPHIBHOCTh
cioxHOU GyHKIMH). Touku pa3pbiBa QYHKIIUH U UX
knaccupukanus. MonotonHsle GyHKIMH. CylIecTBOBaHNE
OJTHOCTOPOHHUX IPEESIOB Y MOHOTOHHON (DYHKIIUU.
MHOXeCcTBO TOUEK pa3pbiBa MOHOTOHHOHU GyHKIMHU. Kputepuii
HENpPepbIBHOCTH MOHOTOHHOU (yHKIMU. JJocTaTOuHbIE
YCIIOBHSI CYIIIECTBOBAHMSI U HETIPEPHIBHOCTH 00paTHOM
¢bynkuuu. HempepblBHOCTB 351eMEHTapHBIX (QYHKLIUH.
Teopemsl Beliepuitpacca 06 orpaHU4€HHOCTH HEIIPEPBIBHON
(YHKIMU ¥ O TOCTUKEHUH €10 CBOMX TOYHBIX I'paHell Ha
oTpe3ke. Teopembl 0 MPOMEKYTOUHBIX 3HAUEHUAX
HenpepriBHOU (yHKIUU (TeopeMbl bonbiiano — Komn).
[TonsiTrie paBHOMEPHOI HENPEPHIBHOCTH (PYHKITHH.
PaBHOMEpHas HENMPEPHIBHOCTh (PYHKIIUH, HENPEPHIBHON Ha
otpeske (Teopema Kanropa).

Bcero AYyAUTOPHLBIX YaCOB

6

|6

|0

Ownnaitg

0

0

0

9-16

Hpomnoz[m.le N MX MPUJI0KCHUSA

24

24

0

9-10

JAu¢ppepenunpoBanne PyHKIHUN OJHOH IepPeMEHHOM.
[Tonsatue npousBoaHoil pyHkiryu. OAHOCTOPOHHUE
npousBoaHbie. luddepenurpyemocts GyHKINHU, €€
muddepennman. Heobxonumoe u 10cTaToOYHOE YCIOBUE
mudpepernuupyemocty. CBs3b qupHepeHIMpPyEeMOCTH U
HENPEPBIBHOCTHU. Y paBHEHUE KAcaTEJIbHON U HOPMaJIH K
rpaduky GyHKIIHH, TEOMETPUUECKHI CMBICT TIPOU3BOTHON 1
muddepennmana. ApupmMeTHuecKkue onepauu ¢ MpoU3BOJHON
u muddepennmanom. JuddepernupoBanne cioxXHON U
oOpaTHO! (yHKIINH, a TaKKe QYHKINH, 3alaHHON
napamerpuuecku. Tabmuna npousBoaHbiX. [IponsBogHbie U
Qg QepeHIratbl BBICIINX MOPSIKOB; MPaBHa UX
Bbruncienus. @opmyna JleitOuuna. MluBapuanTHOCTH (hOPMBI
nepBoro nuddepeHmana.

Bcero ay1uTopHbIX 4acoB

6

|6

[0

Onnaity

0

0

0

11-14

Teopembl 0 nupdepenunpyembix pynkuusax. Popmy.ia
Teitiopa

JlokanbHeIi 3kcTpemMyM. Teopema @epma. Teopema Pomtsa o
HyJie npon3BogHON. Teopema Jlarpan:ka 0 KOHEUHBIX

Bcero aynuTopHbIX 4acoB

12 |12 Ik
Ounaiin
0 I Ik




npupanieHusx. Teopema Kommm 0 KOHEUHBIX TPUPAIICHUSX.
[IpaBuio Jlonurais packpbITHSI HEONIPEIECTEHHOCTEM.
[TpousBoanbie U 1U(GEpeHIaIbl BBICIIMX TOPSIIKOB.
®dopmymna Jleribnuna. @opmyina Telmopa. OcTaTOUHBIN YICH B
¢dopme [leano. EnuacTBeHHOCTH KO3 (DUITMEHTOB pa3ioKeHus
o ¢popmyse Teitmopa. Ocrarounsiii wieH Gpopmyinsl Teitnopa
B (opme Jlarpanxa u B popme Komm. @opmynsr Teiinopa
(MakmopeHa) 111 OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHIA:

exp(x), sin x, cos X, sh x, ch x, In(1+x) .

15-16

HccaenoBanue PyHKIMM ¢ IOMOIIbLIO IPOU3BOIHBIX
VYciioBre MOHOTOHHOCTH (DYHKITH Ha OTpe3Ke. DKCTPEMYMbI
¢byukun. Ctanmonapssie Touku. Heobxonnmele ycrnoBus
SKCTpeMyMa (PYHKINHU, UMEIOIIEeH TPOU3BOIHYIO.
JlocTaTouHbIe YCIOBUS dKCTpeMyMa PyHKIMH (MCCIIeJOBaHHUE
10 TIEPBBIM U BBICIIMM MPOM3BOAHBIM). BeImyKiibie pyHKINH,
ycnoBus BeIyKJIocTy (yHKIMU. Touku nepernda rpaduka
¢bynkuuu. AcumnToTh Tpaduka GyHkmun. Cxema
UCCIeI0BaHus (PYHKIIMH [IPU MOCTPOSHUU rpaduka.
DeMeHTHl TEOPUHU KPHUBBIX: KPUBU3HA IJIOCKOH KPUBOM.
BexTopHas QpyHkuus ckansgpHoro aprymenTa. Onepanuu Haj
BEKTOPHBIMU (PYHKIUSMU, UX HENPEPHIBHOCTH,
muddepennupyemocts. [IpaBuna nuddepenimpoBanus:
MIPOU3BOIHBIC TIPOM3BEICHUS CKATISIPHON (QYHKIIMM Ha
BEKTOPHYIO, IPOU3BOHBIE CKATSIPHOTO 1 BEKTOPHOTO
IPOU3BEACHUSI.

Bcero AYyAUTOPHLIX YaCOB

6 |6 |0

Ownnaity

0 0 0

2 Cemecmp

45 45 0

1-8

Yacrp 1

24 24 0

1-2

IlepBooOpa3Hasi U HeonmpeaeJIeHHbII HHTErpaJs
[lepBooOpazHas GyHKLKS U HEONpe1eAEHHBINA HHTETPaJl.
JIMHEHOCTH HEONPEIeICHHOTO UHTerpana. Tabnuia
OCHOBHBIX UHTErpajioB. THTErpupoBaHue ¢ MOMOIILI0 3aMEHbI
MEPEMEHHOT0 U N0 YacTaM. IHTerpupoBaHue paiMOHaIbHbIX
bynkumii. UHTErpupOBaHe HEKOTOPBIX UPPALMOHATBHBIX U
TPUTOHOMETPHYECKHUX (DYHKITHIA.

Bcero AYJJUTOPHBIX YaCOB

6 |6 |0

Ownnaitg

0 0 0

OmnpeneseHHbIN HHTErPaJ

Paz6uenue orpeska, tuamerp pa3ouenus. UnterpaabHble
cymuMmel. [Ipeaen unTerpanbubix cymm. Onpenenenue
UHTETrpUpyeMoi GYHKINU U ONpeAeIEHHOTO UHTETpaa.
OrpanudeHHOCTbh UHTErpupyeMoit pynkunuu. Cymmsl apOy u
ux coiictBa. Kpurepuit MHTErpupyeMOCTH OIpaHUYEHHON
¢byskun. MHTErprpyeMocTh HENPEPhIBHOM (PyHKIINH,
MOHOTOHHOH ()YHKLIMU U HEKOTOPBIX Pa3pbhIBHBIX (PYHKIUI.
CBolicTBa ONpeenEHHOr0 NHTETpaia: JIMHEUHOCTb,
aJIMTUBHOCTb; CBOMCTBA, BbIPa)KaeMbI€ HEPAaBEHCTBAMM.
Teopemsl 0 cpenneM. MHTErpas ¢ nepeMeHHbIM BEPXHUM
MIPEJIeSIOM, €r0 HEMPEPBIBHOCTD U TU(PHEPEHITUPYEMOCTb.
®opmyna HeroTona-JleitOnuna. Beruncienue onpenenéHHOro
MHTETpaJia Mo 4acTsIM U IIPU MOMOIIHU IOJICTAHOBKH.
HekoTopsie mpuiioxkeHus onpeenEHHbIX HHTETPAoB.
Beluncnenue niuHbI 1yru riaagakon kpuson. Ionstue
IJIOLIA/IM TJIOCKOM GUrypbl. Beruncnenue miomany B
JIEKapTOBBIX U MOJSAPHBIX KoopanHaTax. O0bpEM U O0oKOBast

Bcero ay1uTopHbIX 4acoB

6 |6 [0
Oumnaiu
0 0 0




MOBEPXHOCTH Tena BpaiieHus. Hekotopelie puznueckue
MIPUIIOKEHHUS ONIPENIeIEHHOrO HTErpana (Macca Tena,
KOOPJAMHATHI IIGHTPa Macc, paboTa CUIIOBOTO MOJISL M IP.).

HecoOcTBeHHbIE HHTETPAJIbI

Hecob6cTBeHHBIE MHTETPANIBI 110 OECKOHEYHBIM ITPOMEXYTKaM
Y OT HEOrpaHUYCeHHBIX QyHKIUHA. CxoaumocTb. Kpurepuit
Komm cxonumocTi HeCOOCTBEHHBIX HHTErpaoB. [Ipu3Haku
CpaBHEHHUS JUIS UCCIEIOBAaHUS CXOAUMOCTH. AOCOIOTHAS U
ycioBHas cxonuMmocts. [Ipusnaku AGens u Jupuxie
(dbopmynupoBKH). 3aMeHa MEPEMEHHOTO 01 3HAKOM
HECOOCTBEHHOT0 MHTErpania. MIHTerpupoBaHue 1o 4acTsiM.
[loHsiTHe UHTErpana B CMbICIIE TJIABHOTO 3HAUYCHUSI.

Bcero AYyAUTOPHLIX YaCOB

6 |6 |0

Ownnaity

0 0 0

MeTpuyeckue NpOCTPAHCTBA M (PYHKIMH MHOTHX
nepeMeHHbIX

[TonsiTHE N-MEPHOrO0 KOOPAUHATHOTO METPUYECKOTO
npoctpancTBa. OnpeeneHne eBKInI0Ba IPOCTPAHCTBA .
Paccrosinue B . HepaBenctBo Komwu - bynskosckoro. Ilonstue
OKPECTHOCTH, BHYTPEHHEH, TPAHUYHON TOUKU MHO>KECTBA,
I'PAHMIIBI MHOXKECTBA, OTKPBITOTO ¥ 3aMKHYTOI'O MHOXECTBA,
obnactu. CxosuIrecs nocieoBaTeIbHOCTA TOYEK B U
kpurepuii Komm 3toi cxonumoctu. MHOroMepHas Teopema
bosbiano - Beliepiurpacca. @yHKIMA HECKOJIBKUX
nepeMeHHbBIX. [Ipeaen pyHKIUN HECKOIBKUX TePEMEHHBIX.
[ToBTOpHBIE Ipenensl. HenpepbiBHOCTh PYHKIIMK B TOYKE U HA
MHOXeCTBe. ApU(PMETUYECKIE CBOMCTBA HETIPEPBIBHBIX
¢dbyukuii. HerpepbiBHOCTD ciioxHON QyHKIIMU. TeopeMsl
Beiiepmrpacca anst gyHKINN, HEIPEPHIBHBIX HA
OrpaHUYECHHBIX 3AMKHYTBIX MHOKECTBaX. Teopema o
MIPOMEXYTOUHBIX 3HAYEHUSIX HEMPEPHIBHON (QYHKIUH.
PaBHOMEpHast HEMPEPHIBHOCTD (PYHKIIMH HECKOIbKUX
IIEPEMEHHBIX U COOTBETCTBYIOIAs Teopema KanrTopa.

Bcero ayuTopHbIX 4acoB

6 |6 [0

Onnaiiy

0 0 0

9-15

Yacte 2

21 21 0

9-10

YacTHble NPOM3BO/IHbIE U UX NPUJIOKEHHSA

Yacthsle npousBoanble. [Tonsatue nuddepenppyeMoctu 1
nepBoro auddepennnana GyHKIMH HECKOJIBKUX MEPEMEHHBIX.
Heo6xoaumeie ycnoBus auddepenuupyemoctu. JlocraTrounsie
ycioBus AudepeHurpyeMocTy. YacTHbIe TPOU3BOIHBIE
CJIOKHBIX QyHKIMI. NHBapHaHTHOCTH (POPMBI ITEPBOTO
muddepennmana. Teopema Ditsiepa 00 OTHOPOIHBIX
¢bynkuusx. [TosTue npon3BOAHOM 10 HAIIPABICHUIO.
[TonsiTue rmagkoi moBepxHocTH. CriocoObl 3a1aHUs
MIOBEPXHOCTH (SIBHOE U HESIBHOE 3a/laHUE, TapaMeTpUUECKas
dbopma). Hopmains u kacaTenpHas TUIOCKOCTh K TIOBEPXHOCTH.
I'panuenTt QyHKIMH, €T0 OCHOBHBIE CBOMCTBA.
I'eomeTpuueckuii cMbica MOAHOTO AuddepeHnnana GyHKIUu
JBYX IEPEMEHHBIX.

Bcero ay1uTopHbIX 4acoB

5 |6 [0

Onnaity

0 0 0

11

®opmyaa Teitsopa s GyHKIMl MHOTMX MepeMeHHbIX
YacTHble TPOU3BOIHBIE BBICIINX MOPSAIKOB, YCIOBUS UX
HE3aBHCUMOCTH OT nopsijaka nuddepeHupoBaHusl.
Juddepennnansl BRICIINX MOPAAKOB. TeopeMsl 0 popmyie
Telnopa ¢ pa3IMYHBIMU OCTATOYHBIMU WIeHaMU. Teopema
Jlarpanxa. OkctpeMyMsbl pyHkimii. Heo6xonumsbie ycnoBus

Bcero ay1uTopHbIX 4acoB

4 |3 [0
Oumntaiin
0 0 0




skcTpemyMa GyHKIUH. J[ocTaTOuHbIE YCIOBUS IKCTpEMyMa
(GbyHKIMM 1BYX ¥ OOJIBIIETO YKCIIa TEPEMEHHBIX.

12 HesiBuble GpyHKIHH Bcero aynuTOpHBIX 4acoB
Teopema o HesIBHON (DYHKIIMH, ONIPEACIIIEMON YpaBHEHUEM 3 | 3 | 0
f(x,y) = 0. Slkobuansl U ux cBoicTBa. Teopembl 0 HEIBHOU Omnnaiin
(yHKIHMH IBYX TIEPEMEHHBIX U HESIBHBIX (DYHKITUSX, 0 0 0
OTIpe/IeNIIEMbIX CUCTEMO ypaBHEHUH (POPMYITHUPOBKH).

Brruucnenune npon3BoaHBIX HESBHBIX QyHKIuH. [TloHsTHE
3aBUCHMOCTH CHCTeMbI PyHKIMA. DYHKIIMOHATBHAS MaTPHIIA
Sxobu, e€ panr. HeoOxoaumeie ycioBusi 3aBUCUMOCTH
¢ynkuuid. JloctaTo4HbIe yCIOBHS.

13 Yc/i0BHBIE IKCTPEMYMbI Bcero aynutopHbIX yacoB
YcnoBHBIH 3kcTpeMyM. HeoOXo1uMbIe yCIIOBHUS YCIOBHOTO 3 ‘ 3 ‘ 0
JKCTpeMyMa MpU HATUYUU CBSI3EH; METOJT HEOMpeIeIEHHBIX Omnnaiin
MHOXKHMTENEH Jlarpanxka. 0 0 |0

14 -15 | Yncnosble psiabl Bcero ayuTopHbIX 4acoB
3HakomnocTosHHbIe psabl, [IpusHaku cpaBHenus. [IpusHaku 6 | 6 | 0
Jamambepa u Ko, HaTErpanbHbIi Mpru3HaK CXOIUMOCTH. Ounaiin
3HaKonepeMeHHbIC PSIIbl. AOCOTIOTHAS U YCIIOBHAS 0 0 0

cxoauMocTs. [Tpusnak JleiiOnuna. Ipusnak Jupuxie —
Abens.

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [loiHOe HAaMMEeHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ICKIIUU

BM Buneo-marepuanst

AM Aynno-marepuainsl

I1p3 IIpesenTanuu

T TecTsl

5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC VM HTEepaKTUBHBINA CAWT

TEMBI [TPAKTUYECKUX 3AHATUN

Heneau | Tembl 3ansaTuii / Conepxanue
1 Cemecmp
1-3 IIpeneasl mocjienoBaTeabHOCTEN
Kommnekcnueie uncia. Tounsle rpanu. [Ipeaen nocienoBarenbHOCTH.
4-5 Ipeneant pynkumii.
[Tpenen ¢pynkuuii. 3ameuatenbHble npeaenbl. O-CUMBOJIMKA.
6-8 HenpepbiBHOCTH QyHKIMIA.
HenpepsiBHocTh pyHKIM, Touku pa3zpsiBa. PaBHOMEpHAst HEMPEPHIBHOCTb.
9-10 IIpousBoaHbIe MEPBOro MOPSIAKA
Brruucnienue npou3BoAHbIX HepBoro nopsaka. [IpousBonnas o6paTHOM QyHKINH.
['eomeTpryeCKnil CMBIC IPOU3BOIHOM.
11-12 | Ilpou3BoaHbIie BbICIIMX MOPSAKOB. [{uddepenuuans.

HuddepenunpyeMocTs. Borarcienne npon3BOAHBIX BHICIINX MOPSAKOB. Beruncienue

g depeHIanos.




13-14

IIpaBuno Jlonuraas. @opmy.a Teiiopa.
[TpaBuno Jlonurans. ®opmyna Teinopa. Berarcienue npeaeaoB ¢ TOMONIBIO TpaBUiia
Jlonurans u popmynsl Telnopa.

15-16

I'padpuxu pyHkumii
IToctpoenune rpadukoB QyHKIUH C TOTHBIM UCCIICIOBAHUEM.

2 Cemecmp

HeonpenejieHHbIe HHTErPaJbI

Tabnuua HeonpeaeneHHbIX HHTErpayioB. [IpocTeiinme mpuéMbl MHTETPUPOBAHUS: 3aMCHA
MEPEMEHHBIX U «I10 YacTsiM». HTerpupoBaHue palliOHAIBHBIX U HEKOTOPBIX
HppanoHabHBIX QyHKIMA. MHTerpupoBanuu quddepeHnnanibHbIX ONHOMOB U
TPUTOHOMETPHYCCKHUX (DYHKITHIA.

OnpeneneHHbie HHTETPAJIbI

Brruucnienue onpenenéHHbIX HHTErpasioB. HTErpasbl OT HEKOTOPBIX Pa3pbIBHBIX (PYHKITHH,
IIPWIOKEHUS ONPEICIIEHHBIX MHTErpaoB. [IpriiokeHns onpene€éHHbIX HHTETPAJIOB.
Brruucnenue nnun ayr, o05EMO0B. BeryuciieHne miola el moBepXHOCTEeH BpallieHus.
[IpriioskeHHnEe K MEXaHHUKE.

HecoOcTBeHHbIE HHTETPaJIbI
HecoOGctBennbie nnterpansl. Kpurepuii Ko nx cxogumoctu. [IpuzHaku cpaBHEHHUS.
AOCOII0THAs M YCIOBHAs! CXOJUMOCTb.

DYyHKIUH MHOTHX IIepeMEeHHbIX
OO6acTh ornpenenaeHus U JMHUM YPOBHS QYHKIIMI MHOTMX NepeMeHHbIX. [Ipenenst MHOruX
[IEPEMEHHBIX.

JAu¢pepenunpoBanne pyHKIUI MHOTHX IepPeMEHHBIX

Yacrable npousBoanHbie U auddepennnansl. YacTHbIe MPOU3BOAHBIE U AU depeHIInAIIbI
BBICIIMX HOPSIKOB. ['eoMeTpuueckre NpuioKeHUs! YaCTHBIX IPOU3BOIHBIX U
muddepeHnmanon (KacaTenbHas INIOCKOCTh, HOPMaJIb K TOBEPXHOCTH).

11

®opmy.a Teitsopa
®opmymna Teiinopa m1st GyHKIUM HECKOJIBKUX MEpeMEHHbIX. [[puMeHeHne KaHOHUYECKUX
dbopmyn MaksopeHa Jisl TOJTy4YeHHsl pa3I0KeHUH.

12 -13

JIKCTpeMyM (PYHKIHII MHOTHX NepeMeHHBbIX
OkerpeMyM (QYHKIMI MHOTHX TiepeMeHHbIX. HesBHble QyHKIMU. 3aBUCUMOCTD (PYHKITHIA.
Y CII0BHBIN KCTPEMYM.

14 -15

YuciioBbie psabl
[Ipu3Haky CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PSAZIOB. 3HAKOTIEPEMEHHBIE PSAJIbl: a0COIOTHAS U
ycaoBHas cxonuMmocts. [Ipusnaku JleitOnuna u Jupuxie — Abens. JlelicTBust HaJl psaMu.

OBPA3OBATEJIBHBIE TEXHOJIOI'MH

HpI/I pcamm3anui MmporpaMmbl OUCHHUIITIMHBI HUCIHOJIB3YIOTCA PA3JIMYHBIC 06pa3OBaTCJIBHBIC

TCXHOJIOTHH. Ay,[II/ITOpHLIC 3aHATUA HPOBOIAATCA B (pOpMC JIEKIIUN U MMPAKTUICCKUX (CCMI/IHapCKI/IX)
3aHATHUH. I[.IISI KOHTPOJIA YCBOCHUSA CTYACHTOM pPa3lCiIOB HAHHOTO KypCa HCIOJB3YHOTCA TCCTOBBIC
TCEXHOJIOTHH, TO €CTb CIICLIMaIbHBIN OaHkK BOIIPOCOB B OTKpLITOﬁ )51 3aKpBITOI71 (bOpMC, OTBCThI Ha

KOTOpBIE MO3BOJISIIOT CYAUTh 00 YCBOGHHMM CTYJIEHTOM JaHHOro Kypca. CamocTosTenbHass padbora

CTYJEHTOB TOJpa3yMeBaeT MoJ coOoi MpopaboTKy JEKIMOHHOIO MaTepualia ¢ HCIHOJIb30BaHHUEM

peKoMeHTyeMoi JmTepaTyphl. lIpenmonaraercs HWCHOIb30BaHUE COBPEMEHHBIX HWH()OPMAIMOHHBIX

TEXHOJIOTHI: KOMITBIOTEPHAs paCcChlIKa 3aJJaHUH, JICKIIUN U pa300p OMOPHBIX MPAKTHYECKUX 3a/1a4.

®OH/I OHEHOYHbLIX CPEIACTB




@DOHJT OLIEHOYHBIX CPEACTB MO TUCIUIUIMHE 00ECIeUrnBAET MPOBEPKY OCBOCHHUS MIAHUPYEMbIX
pe3yabTaToB 00y4eHHs (KOMIIETEHIIMA W MX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,

PyOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIUILTHHE.

Ces3p Mexay (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS

IPEe/CTaBIICHA B CIEAYIONIEH TabIuIe:

KoMnerennus Nuaukaropsl ATTECcTAllHOHHOE ATTecTAllMOHHOE
OCBOCHUS meponpustue (KII 1) meponpusitue (KII 2)

YK-1 3-VK-1 D, 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 3, k.p-8, k.p-16 3, 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 00pa30BaTeIbLHBIX JOCTUKEHH I

[lIxana xKaxa0ro KOHTPOJIHLHOTO MEPONPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJIbHOI'0 0ajija BKJIIOUHMTEILHO. MITorosas arrecramus 1o JUCIUININHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJCHTOM IPU BBIIIOJHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

TpeOGoBaHwMsI K YPOBHIO OCBOCHHIO
yueOHOM TUCIUILINHBI

Orenka 1o 4-ex OreHka
OaJUILHOM IIKAJIE ECTS

Cymma 6amoB

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
NpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
HOCJIE/I0BATENIbHO, YeTKO U JIOTHYECKU
CTPOIHO €ro nu3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio II0 CYLIECTBY U3J1araer ero, He JA0IycKas
70-74 CYLIECTBEHHbBIX HETOUHOCTEN B OTBETE HA
BOIPOC.

65-69 O1LieHKa «y/IOBJIETBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y008IIEeMBOPUMETLHOY E HEJI0CTATOYHO TPABUIIbHBIE (HOPMYITUPOBKH,
HapylIeHUs JJOTUYECKOH
IOCJIICAOBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

O1eHKa «HEYJOBIETBOPUTEILHO
BBICTaBJIACTCA CTYACHTY, KOTOpBIﬁ HEC 3HACT
2— E 3HAYUTEIBbHON 9aCcTU MPOrPaMMHOTO
«Hey0081emBoOPUMETbHOY MaTepHaa, JOIlyCKaeT CyIleCTBEHHbIE
omn6Oku. Kak mpasuio, oreHka
«HEYIOBJIETBOPUTEIBHO» CTABUTCS

Hwuxe 60




CTYJICHTaM, KOTOPbIE HE MOTYT IPOJIOJKUTh
o0ydeHme 0e3 TOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOIICH TUCITUILTHHE.

8.  YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILIMHBI

OCHOBHAA JIMTEPATYPA:
1. DU I'85 Maremaruueckuii ananus 1 : kypc aekuui, 'pummn C.A., Mocka: MU®U, 2008

2. OU T 80 MaremaTuueckuii ananuz. OyHKIHS OAHOTO MEPEMEHHOIO : y4eOHOe ocoOue Ui BY30B,
Tpyxan A. A., Cankt-IlerepOypr: Jlans, 2020

3. 517 11134 Hayana MmaTeMaTH4yeckoro anaian3a. Yuciia u MHOKecTBa uncell. [lociienoBaTeIbHOCTH U
ux npenenst. [Ipexenst u HenpepsiBHOCTH GyHKUUH. [nddepeHnmansaoe ncuncienne GyHKunui
OJIHOM MepeMeHHOH) : yueOHoe mocobue /i1 By30B, LlIBenenko C.B., Mocksa: HUAY MUDU, 2011

4. 91 0-66 Onpenenennsiit unterpai. [paktukym Y.2 , Opnosckuii [.I'., Mocksa: HUSY MUDU,
2010

5. 517 46 OcnoBrl MaTeMaTndeckoro a"Hanu3a Y. 1, Uneun B.A., Mocksa: ®usmatiut, 2008
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9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHCHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU VIS CTYJAEHTOB

1.1. MeTtonuueckre peKOMEHIalluU JJIsl TOJITOTOBKHU K MPAKTUYECKUM 3aHSATUSM.

[IporpaMmma Kypca M CEMECTPOBBIA KalleHIApHBI IUIaH COCTaBJIEHBI TaK, YTO TEMbI
MPAKTUYECKHUX 3aHATUN CIEIYIOT 3a TEeMaMH JIEKIUH, U OHU JOCTYIHBI KaXJI0OMy CTYACHTY Ha caiite
HUAY MU®U. YtoOsl XOpOIIO MOATOTOBUTHCS K CEMHHAPCKOMY 3aHSITHIO, HEOOXOIUMO, TPEKIE
BCEro, npopadboTaTh JEKIHUOHHBIA MaTepuasl. Bce HEMOHATHBIE BOMPOCH TEOPHUH MOXKHO (M HYXKHO)
3a/1aTh MPENoAaBaTeI0 B HaYaJIe MPAKTHYECKOT0 3aHATHS.

Ha cemunapax, kak mpaBujIO, pacCMaTpUBAIOTCA BOMPOCHI U 3aJa4M, JAIONIME BO3MOXHOCTh
0oJee TIIy0OKO MOCTUYh U3ydaeMblil pas3zien Kypca. Bo BpeMs ceMUHApCKUX 3aHSATUH ydaT MPaBHIIBLHO
CTaBUTb M peIIaTh 33/1a4H, a TAK)KE aHAIM3UPOBaTh X pemenud. [lo Teme, nmpoiieHHON HA cCeMHUHApeE,
JAIOTCS 3a7]a4d JUIsl CAMOCTOSITENILHOTO JIOMAIIIHETO PEelIeHUs. Y CBOCHHE TEMbl BO MHOTOM 3aBUCHUT OT
OCMBICIIGHHOTO BBITIOJTHEHHs] JOMAIIHEero 3afaHusi, BAYMYHMBOIO peIICHHs 3aJaHHBIX 3ajad.
Hepemennsie qoMa 3agaun pa3ouparoTcs mpernoaBaTesieM Ha CleAyIoeM CeMUHApE.

[Tpu pemienuu 3a1ay 1e1€CO00pa3HO PYKOBOACTBOBATHCA CIAEAYIOUIMMU MpaBuiaMu. [lpexme
BCEro HEOOXOAMMO XOPOIIO BHUKHYTH B CYTh 3aJ]a4, 3allucaTh KPaTKo ee yciuoBue. Ecim mo3Boser
XapakTep 3aJadyd, o0s3aTelbHO ClieNaThb PUCYHOK, MOACHSAIOIUNA €€ CYIIHOCTb. 3a PEeIKUM
UCKITIOYCHUEM, Kaxaas 3a7ada JoJDKHA OBITh CHayalla pelieHa B 0oOmeM BHjE, T.e. B OYKBCHHBIX
0003HAYCHHSIX.

Permenne 3amaun npuHeceT HAMOONBIIYIO MOJIB3Y TOJBKO B TOM Cllydae, KOrja o0ydJaromuiics
PELINUT €€ caMOCTOATeNbHO. PemuTh 3a1auy 0e3 momoriy, 6e3 moICKa3Ku 4acTo ObIBaeT HEJETKO U He
Bcerga ynaerca. Ho paxke He yBEHUaBIIMECS YCHEXOM IIOMBITKM HAaWTH pEUIEHUE, €ClId OHHU
NpEeANPUHUMAIINCH JTOCTATOYHO HACTOWYMBO, MPUHOCAT OIIYTUMYIO MOJIb3Y, TaK KakK pa3BUBAIOT
MBIIJICHHE M YKPEIUISioT Boiro. CreayeT MMETh B BHUAY, YTO PEMIAIOIIYI0 POJb B paboTe HaJ
MOCTaBJICHHBIMH 3aJ]a4aMH, KaK U BOOOIIIE B HAYKE, UTPAIOT CUJIa BOJIM U TPYIOJIIOOHE.

1.2. MeTtonuueckre peKOMEHIAIUU JJIsl YCBOGHUS TEOPETHYECKOTO Kypca.

Jns ycmemrHoro ycCBOEHHS MaTEeMaTHYECKUX JUCHHUIUIMH HEO0OXOJAMMO MPHACPKUBATHCS
onpeneneHHo Meroauku. OCHOBHOE YCIOBUE Yyclexa — CcuUcTeMarthyeckue 3aHsaTus. [loutn
0ecrose3HO TOJILKO YUTaTh JII000 y4yeOHUK, ero HeOOXOAMMO KOHCIEKTHPOBATh, T.€. 3aMHCHIBATH
camoe TJaBHOE U3 TOTO0, YTO MPOYUTAHO (3aMHUCHIBATh HY)KHO CBOU MBICIIH, & HE TIEPEMUCHIBATh TEKCT
yueOHHKa). Bce, 4To ocTamoch HEMOHATHBIM, HY)KHO Ha OJIDKalIeM 3aHATUU (JEKIUs, CEMUHAp)
CIIPOCUTH y TIPEToJiaBaTelis, IMOCJAe Yero 3amucarth caMo€ TJIAaBHOE W3 BHOBb TOHSTOr0, a 00
OCTaBILIEMCS HESICHBIM (Tak ObIBAET) NEPECIIPOCUTD.

[Toce Toro, Kak Bbl HAYYWJIMCHh J1aBaTh OMNpPEACIICHHs, (POPMYIHpPOBATH aKCHOMBI, JIEMMBI U
TeopeMbl (MaTeMaTUUYECKH MPABWJIBHO U TPAMMATUYECKH BEPHO), MOKHO CUMTATh U3YYCHHE TAHHOTO
paznena 3aKoHUeHHBIM. Hudero, BKITIOYasi Ba)KHEUIIME BBIBOJIBI, ONPEICICHUS U (POPMYITUPOBKH, HE
HAJ0 Yy4YUTh HAW3YCTh, TeM OoOJee JOoKa3aTelbCTBAa pPa3HBIX YTBepxkAeHHH. [Ipu HeoOxomumocTu
MOHATHIA W 3aKperUieHHBIH MaTepHall Bbl CMOXKETE JIeTKO BCIOMHUTH. [IpopabaTeiBasi maTepuad,
MOJIE3HO TIONB30BaThCS pa3HbIMU ydeOHukamu. [Ipum moaroToBke BaM JOCTaTOYHO Oyner
COOCTBEHHOT'O KOHCIIEKTA.



2. IlpaBa 1 0053aHHOCTH CTYJEHTA.

2.1. CtyaeHT nMeeT npaso:

1) Ha nosyyeHue OTBETOB HAa MHTEPECYIOIIME €ro BOIPOCHI MO HU3Y4aeMOM IUCUUIUIMHE OT
IpenojaBaTesis, BEAYIIEro NPaKTUYECKUE 3aHATHS;

2) Ha KOHCYJbTALUIO 110 TEOPUU U3Yy4aeMOU JUCLUIUINHBL.

2.2. CryneHt 00s13aH:

1) perynspHO TOCEImIaTh JEKIMA W CEMHUHApBI, pPadOTaTh HAa TMPAKTUYCCKUX 3aHATHSX,
BBITIOJTHSATH BCE TEKYIIHME TOMAITHUE 3aJaHUSI 10 U3y4aeMOU JTUCITUTUINHE;

2) MpOMTH aTTECTALIMIO M0 BCEM pa3jiesiaM JaHHOM NUCIMILIUHBL;

3) B KOHIIE CEMECTpa CAATh MPOMEKYTOUHYIO aTECTAIMIO IO COOTBETCTBYIOIICH JUCIUTLIINHE.

Jlist  arrecTanmMu MO paslenaM CTYIEHTY HeOoOXOAWMO mMoiy4duTh He MeHee 60% ot
MaKCHMAaJIbHOTO YKciia 0ajuioB 3a KaX/blil pa3zes AUCUUILTUHBL. DK3aMEeH CUMTAETCsl CIIaHHBIM, €CIIU
3a 3HaHHE TEOPETUYECKOM YacTU CTYAEHT MoNyduT He MeHee 60% OT MaKCHMallbHOTO Yucia 06aioB,
T.c. He MeHee 30 OayioB. MiToroBast olieHKa 3a CEMECTp MO ITUCIMILTHHE (IK3aMEHAIIMOHHAsI) CTABUTCS
CJIO’)KEHHEM TMOJYYCHHBIX 0aJIOB 32 KOHTPOJIb IIPAKTUKH C OIICHKOH 3HAHUH TEOpHH.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEA

1. OcHOBHBIE TPUHIUIIBI O0YYEHUS MATEMATHUYECKUM JUCITUTUTMHAM.

1.1. OcHoBHas 1eNb OOYYEHHUSI — HAYYUTh CTYACHTOB JIOTMYECKH MBICIHUTD; IMO3HAKOMHUTH C
aKCMOMaMH B MaTE€MaTHKEe M METOJaMH JI0Ka3aTeJIbCTBA PA3IMYHOTO POJAA YTBEP)KICHHIA; HAYYUThH
IPUMEHSATH [10Jy4YCHHbIE TEOPETUYECKHE 3HAHUS K PEIICHUI0 MaTeMaTUYecKuX 1 (pru3nyeckux 3aaau.

1.2. O6y4yeHue AOKHO OpraHMYECKH codeTaThcsl ¢ BocnuTaHueM. HeoOxoaumo pa3BuBaTh B
CTy/IEHTaX BOJIEBbIE KaUeCTBA U TPYAOJIIO0HE.

1.3. O6yueHue He NODKHO OBbITh MAacCUBHBIM. BbINMcaB 3ajaHue Ha J0OCKe, MPErnoaaBaTellb
JIOJDKEH MHTEPEecOBaThCs, KaK y CTYACHTOB IPOJBUIAETCS pelIeHHE MOCTABICHHBIX 33/ad, M, MpHU
He00X0JIMMOCTH, OPraHU30BaTh pa3z0op Hanbosiee TPYAHBIX U3 HUX.

1.4. Heobxoaumo cTpouth 00y4YeHHE TaK, YTOObI B OBJIAJCHUM MaT€pUaloM OCHOBHYIO pOJIb
urpajia mamsTh JIOTHYECKas, a He (hopMaybHas. 3aOMUHAHKUE JTOJHDKHO JIOCTUTATHCS depe3 TIyOoKoe
MMOHWMAaHME, HEIb35 JIOIYCKaTh «3YOPEKKY».

1.5. OTHouIeHKe mpemnojaBaTess K CTyJeHTaM JO0JKHO HOCHTh XapakTep J00posKenaTebHOM
TpeOOBaTENBHOCTH.

1.6. HeoO6xoauM perynspHblii KOHTPOJIb 32 paOOTON CTYAEHTOB.

2. MeToanveckre peKOMEHIAINU TPENOAaBaATEIISIM, YATAIOIIUM JICKIIHH.

2.1. Tlpm 49reHun JeKIUH HEOOXOJAMMO TPHUACPKUBATHCSI  KAJICHIAPHOTO  TIJIaHa,
paszpaboTtaHHOTO Ha Kadeape 1Mo JaHHOW IUCIUTUINHE.

2.2. TlpoBoauTh KOPPEKIHIO MJIaHA CEMUHAPCKHUX 3aHATHI MO YMTaeMOMY KypCy, 4TOOBI Te
MIPENOJABATENH, KOTOPBIE BEAYT NPAKTUYECKUE 3aHATHS B IPYIIAX JAHHOIO MOTOKA 3HAJU, KaKUe
TEMBbI IIPOYMTAHBI, & Kakue elle HeT. JIEKTOp MOKEH OTCIEKUBATh XOJ MPOBEACHUS NPAKTHUYECKUX
3aHATHHN 0 JaHHOM JUCIUILIMHE.

2.3. KypupoBaTs paboTy MOJOJIBIX TIpEnoAaBaTeneil, BeIyuX MPAaKTUYECKUE 3aHATHUS TI0

TaHHOW IUCITUTIINHE.



3. MeTtoauueckne peKOMEH AN IIPENOAABATENAM, YATAIOIINM JIEKIIUU BIIEPBBIE.

3.1. Ilpomecc NOArOTOBKM JEKLUU COCTOMT B cienyromeM. Heobxomumo cpasy mocie
IIPOYTEHMSI OYEPEJHOM JIEKIMU HAuyMHATh FOTOBUThCA K cienyromiei. CocTaBUTh IUIaH JIEKIUH, B
KOTOPOM YKa3aTh, KAaKHE BOIPOCHI U B KaKOH MMOCIEI0BATEILHOCTH OYAYyT U3J1araThesl.

[ToaroTOBUTH KOHCIIEKT JIEKIIMM, a 3aTeM IONbITaThCs, HE 3arisabiBas B y4YeOHUK WIH
KOHCIIEKT, IpojeaTh HEOOXOJUMbIE BBIKJIAAKH. 3aTeM 3a 1-2 AHA 10 JIGKIMU BaM HAJ0 MOBTOPUTH
3TOT mpouecc. Ecin Bam yhaercs 3amucaTh 4MTaeMblii Marepuan 0e3 KakMX-JIMOO 3aTpyIHEHHH,
MO’KeTe ObITh YBEPEHHBIMH, YTO BO BPEMsI JIEKIIMH Bbl HE COObETECH.

3.2. Jlexuuum JOKHBI OBITH 53MOLMOHAIBHO OKpameHHbIMH. HeoOxomumo yBiekatb
ciymarene cBoei spyaunueil. Yurtas JIEKUIUI0, HY)KHO CTPEMUThCS OyIUTh MBICIB, pacCyXIaTh
BCIIyX, BOBJIEKask B 3TOT Ipouecc cTyaeHToB. Korjga OblBaeT BO3MOXHO, Mpeijiararb CTYAEHTaM
coo0pa3uTh, KaKMM MOXXET OBITh HCKOMBIA pe3yibTar. Hamo craparbcsi MOTUYEpPKUBATH JIOTUKY
paccyX1eHUN MIPU J10KA3aTENbCTBAX TEX WM MHBIX YTBEPXKACHUMN, IpUydas CTYIEHTOB K JIOTHUECKOMY
MBILJICHHIO.

3.3. XenarenbHO NPUAEPKUBATHCS CICAYIOLIEH TEXHUKU YTEHUS JieKUMU. B Havane nexuuu
Ha/10 HAIOMHUTB, YTO OBUIO B MPEABIAYILUI pa3, 3aTeM JaTh KpaTKUil 0030p JUIsl OPUEHTHPOBKH, T.€. O
4yeM MOMJeT peub B MpeacTosAuled Jekuuu. YuTas JeKUUIo, HY)KHO BCE€ BpeMsl 3a00THTbCA O TOM,
4YTOOBI BaC IOHUMAJIH.

["oBOpUTH TPOMKO, BHATHO, pazdoopuuBo. [lucats kpymnHo, akKypaTHO U 4eTko. He Hago GeraTs
nepesl J0CKOH, MEJbTEIINTD NIEPE]] CTYAEHTaMU — 3TO MEIAET CAYLIATENSIM COCPEAOTOUNTHCS.

3.4. HeoOXxoauMO TOHUMATh CAMOMY M Pa3bICHUTH ITO CTyIEHTaM, YTO B y4eOHUKE U B
JEKIUU MOTYT paccMaTpuBaThbCsl OJHU M T€ K€ BOIPOCHL, HO B Pa3HBIX paKypcax M pa3jIMYHBIMU
BbIpa3UTENIbHBIMU CpeJCTBaMU. B oTnuune oT yyeOHMKA, B JIEKLIMU UCIOIb3YIOTCS KECThl, MUMHKA,
Oosbiast cB00O/A M BBIPA3UTENbHOCTh peur. JIekuus u ydeOHUK He AyOIupyroT, a JOMOJIHAT APYT

npyra.

4. Metoauyeckue peKOMEHIAllUU MTPENoIaBaTelIsIM, BEAYIITUM TPAKTUYECKHUE 3aHATHS.

4.1. OueHp BaxXHO JOOUTBCA TOrO, YTOOBI C CaMOro Hayaja CIOXWINCh IPAaBUIbHBIE
B3aMMOOTHOIIIEHUS MEXy MpernojaBareiaeM U cryaeHTamu. Co CTOpOHBI MPErojiaBarelis XapakTep
OTHOIIIEHUS K CTYyJCHTaM OIpeaessieTcss cioBamMu: goOposkenaTtenbHas TpeboBarenbHOCTh. Co
CTOPOHBI CTYACHTOB JKeJlaTelIbHO, YTOOBI OHHM OTHOCHUJIHCH K TMPEMOAaBaTeNi0 C JOBEpUEM U
HCKPEHHOCTHIO, HE TIBITATNCH 0OMaHbBIBATh.

4.2. OcHOBHasg W O4YEHb TpyAHas 3adada — JOOUTHCS TOTO, YTOOBI CTYAEHT PETYISAPHO U
WHTEHCUBHO pa0oTan Haj TeOpuel U JOMAIIHUMU 3aAaHusIMHU. CTYIEHTHI TOJDKHBI OBITh IPUYUYEHBI K
ATOMY C TIEPBOTO JHS, YTOOBI ATO Ka3aJIOCh UM €CTECTBEHHBIM, CAaMO COOON pa3yMeEIOIUMCs.

4.3. B Havasie 3aHATHS HAJAO MPOBOJUTH OMPOC O BBIMOJHEHWU JOMAITHErO 3aJIaHusl, YTOObI
MOHSATh, HACKOJIBKO TPYAHBIM OHO OBLIO VISl CTYJAEHTOB M KaK OHM YCBOWJIM MPEIBIIYIIHN MaTepual.
[Tpu HEOOXOAMMOCTH HYKHO pa3o0paTh HanboJiee TPYIHbIE 3a]a4l Ha TIOCKE.

4.4. Tlpu mnpoBeACHHMHM CEMHHAPCKUX 3aHATHH HEOOXOIMMO TMPHUACPKHUBATHCS IJIaHa
MPAKTUYECKHUX 3aHATUN N0 JAaHHOW AUCIUILIHHE.

4.5. HeoOxoanMo BOBJIEKATh CTYACHTOB B aKTHBHYIO pabOTy Ha CEMHHApe, BBI3BIBAs K JIOCKE
MOOYEPETHO KAKIOTO CTyeHTa. DTO MOOMIM3YET UX JUIsl U3yYEHHS pacCMaTpUBAeMOT0 MaTepuana.

4.6. Kaxnaplii npenojgaBaTenb JOJKEH COIIACOBBIBATH C JIEKTOPOM JaTy MPOBEICHUS U
TEMAaTUKy KOHTPOJBHBIX MEPONPUSITHI. Pe3ynbTaTsl 3TUX MEPONPUATHN TOJKHBI OBITH OOBSBICHBI
CTyJIEHTaM, a TaK)Ke MOKa3aHbl UM UX PaOOTHI M OOBSICHEHBI T€ OMIMOKHU, KOTOPHIE OHU JOMYCTHIIH.



4.7. Kaxnprii mpenogaBarenb 00s3aH CBOSBPEMEHHO I10/1aBaTh CBEACHHUS O IMOCEIIAeMOCTH
IIPAaKTHUYECKUX 3aHATUM M O pe3yibTaTax IPOBOJAMMOIO KOHTPOJIA 3HAHMM B CHCTEME Ha cauTe
eis.mephi.ru.
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