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1. OFBEM JUCHHUIIJINHBI

Bcero: 6 3aueTHbIX eAMHUL] TPYA0eMKOCTH (216 akagemMu4ecKux 4aca)

Ounas popma o0yyeHusA

Ha Bcro CemecTp
Bun yuebnoii padotnl JHCIHILIH 6
HY
AyauTopHbIe 3aHATHS (BCEro 4acos), 30 30
B TOM 4HcJie:
Jlexuun
32 32

[TpakTHueckue 3aHIATHS

d 48 48
CamocrosiTesibHas paboTa (Beero
4acoB), B TOM 4 : 136 136

s ueje:
KoHTpoJibHbIE pabOTHI 18 18
[ToaroTroBka K 3a4eTy, dK3aMeHY 37 97
Jlpyrue BHIBI caMOCTOATENBHOH paboTh
(camocTosTENEHOE H3YUYeHHE TEM (Pa3aernoB) 91 91
JTACITUTIIMHBI)
Buji npoMe;KyTOYHOH aTTeCTALHH: IK3aMEH JK3aMeH
O0mast Tpy10eMKOCTh JHCIHIINHBI H 288 288
TPYA0EMKOCTh 110 CeMeCcTPaM B Yacax:
2. MECTO JUCIHHUIIJIMHBI

B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI
JucnunavHa «@OyHKIHMOHATBHBIM aHalIW3» OTHOCHTCS K 0043aTelbHOM 4YacTH
yuebHOro 6s10Ka 1.
Kpamxoe codeparcanue OuUcCyuniuHbl.
MeTpH4ecKHe U TOTOIOTHYeCKHe IPOCTPAHCTBa, Mepa U uHTerpai Jlebera; baHaXxoBsl U
I'unpOepToBbl  TpOCTpaHCTBa.  JIMHEHHBIE  TOMOJOTHYECKHE  IPOCTPAaHCTBA  H

0000111eHHbIe (PYHKLHH.
JlaHHas JAMCLUMIUIMHA SIBJISIETCS JIOTHYECKMM 3aBEepLIEHHEM HM3YHYeHHs JpYIux
JIMCIMIUTHH JaHHOTO [UKIIa: ajarebpa, reoMeTpusi, MaTeMaTHYECKUN aHaIN3, YHCIICHHbIE

MEeTO/bI U Jp.

3. MJIAHUPYEMBIE OE3YJbTATBI ObYYEHHUSA
JncnunianHa «@PyHKIHOHAIBHBIM — aHAIU3) HeoOXomuMast . AMCUMIJIMHA B
(opMHpOBaHHU MaTeMaTHIECKOH KyJIbTypbI ClIEUATUCTA.



Jlns MaTeMaTHKOB TIPUKIAAHOM HampaBlIeHHOCTH (YHKUMOHAJIBHBINA aHaW3
ABIISETCS OYEHb BAXKHOM NUCLUMIUIMHOM, Haromeld Hambojee oOLIMEe METO/bl PELICHHS
3a7a4 W3 pas3iMYHBIX OTpaciell 3HAHWI Ha OCHOBE CYLIECTBEHHOro 0000mIeHHs
MaTeMaTHYeCKHUX MOJiesIed U3 KOHKPETHBIX HayK. "

Komnerenuuu, GOpMUpPYEMBIE B pe3yIbTaTe OCBOCHHS AUCLMILIAHBL:

— crocoGeH NpUMeHATh (yHIAMEHTalbHble 3HaHMS, NONy4YeHHble B 00JacTH
MaTeMaTHYeCKMX M eCTECTBEHHBIX HayK, M HCIONb30BaTh UX B IPO(eCcCHOHAIBHOH
nestensHocTH; (OITK-1)

B pe3ynbraTe U3yueHUs] JUCLUILIMHBI O0YYarOIUHCS JOIDKEH:
3uaTe uHpOpMalMIO 00 METPUYECKMX M  TOMNOJOIMYECKMX IIPOCTPAHCTBAX,
HHTErpajbHbIX ypaBHEHUsX, Mepe W HHTerpane JleGera, oGOOLIEHHBIX (QYHKIMIX,
KJIaCCMYECKUX 3aJia4ax BapuanuoHnoro ucuucnenus; (OIIK-1)

VYMeTh Haxo[WTh MOIIHOCTh MHOXKECTB, pelllaTh 3afaud METOJIOM CXKHUMAIOIIHX
oTOOpaXkeHuii, BBIYUCINTH MHTerpansl Jlebera, pemaTte MpocTeHIMe WHTETpajibHbIE
ypasaenus; (OIIK-1)

Bnagerb CBeIEHHSAMU O NPHIOKEHHIX (PYHKIHMOHATBHOIO aHajiu3a B KOHKPETHBIX
Haykax. (OIK-1)

4. CONEP KAHUE NUCIUIIJINHBI
4.1. YueOHO-TeMaTHYECKHH MJIaH

KonuuecTBo yacoB no BUaaMm y4eOHbIX 3aHATHH
PyGex Lndp pasiena, HaumeHoBaHue paszzaena, 0 T1a6
JICHMIUIMHBL | TEMBI JIMCLMILIHHEL TeMBbl JTUCLIHITTHHBI Tlexiuu PaKTHYECKHE abopaTopHBIC
3aHATHSA paboTbl
6 cemecmp
Pi Muoxcecmsa. Mepa 6 8
JUHETHBIX MHOJNCECIE.
Mempuueckue 10
Pyé6eoic 1 . P2 P 20
NPOCMPAancmed ‘
P3 Humeezpan Jlebeca 4 &
Juneiinvie onepamopul u
P4 (hynxyuoHavl 6 5
Junetinvie unmezpaiviivie 6
Pyoeoic 2 P5 ypasmHenus 8
Hmozo: 32 48
4.2. Coaep:xaHne JeKUHOHHBIX 3AHATHA
Wugp Hopmatus
passena, | HanmmenoBaHWe pasjiena, TEMbl HanmeHoBaHue U colepiKaHHe BpeMeHH
TeMbl JUCLIMITTUHBI (c yKa3aHueM 4acoB) T~
IMMCLMTTIHHBY b
6 cemecmp : 32




Munoxcecmesa. Mepa
JIUHEIIHBIX MHOMCECHE.

@OyHKIHOHATIBHBIN aHAIH3 KaK
CaMOCTOSTEJILHBIN pa3iesl MAaTEMATHKH.,
DKBUBAJICHTHbIE MHOKECTBA. MOIIHOCTE
MHOXecTBa. CHeTHble MHOXKECTBA H X
CBOMCTBA

MouHoCTs KOHTHHYYMa. KOHTHHYYM-
TUII0TE3a

CrpoeHnue TiHeHHBIX MHOKECTB. KaHTOpOBO
COBEPIIEHHOE MHOKECTBO. :

Mepa JleGera nuHEHHBIX MHOXKECTB. O0mIee
MOHATHE aIUTUBHOMN Mepbl. Jleberosckoe
TIPOJI0KEHHE MEPEL

P2

Mempuueckue
HPOCMpPAHCMEQ

MeTtpudeckue npocTpaHcTBa. OTKPBITEIE H
3aMKHYThIE MHOKECTBA METPHYECKHX
IPOCTPAHCTB.

Tononoruyeckue nmpoctpancTa. KoMnakTHbe
MHOKECTBA B METPHYIECKOM ITPOCTPAHCTBE.
Kputepuii Xaycnopda. Teopema o
CTATHBAOIIMX LIapax.

HopmupoBaHHBIE BEKTOPHEIE IIPOCTPAHCTRA.
[IpocTpancTBa CO CKAIAPHBIM IPOU3BEACHHEM.
Hepasenctso Komn-bynsakosckoro. banaxoBbl
npocTpancTBa. CONpAKEHHOE IPOCTPAHCTBO,
€ro MOJIHOTA. :

CX01MMOCTE B METPHUECKHX IIPOCTPAHCTBAX.
ITonHOTa METPUYECKUX [IPOCTPAHCTB.

Teopema banaxa 0 CXKHMaIOIIHX
0TOOpaXKEHUsIX U €€ IPHMEHEHHE K
JI0Ka3aTeNbCTBY CYLECTBOBAHHS PELICHUS
HHTErpalbHOTO YPaBHEHHUS.

| Meton urepanuii perieHuss MaTeMaTHYECKHUX

3anad. [IpHHIHI CXUMAFOIINX 0TOOpaKEHHH.

DYHKIIHHA C OTPAHHYEHHBIM H3MEHEHHEM.
CupsmiseMocts KpuBbIx. Teopema Kopnana o
CIIPAMIISIEMOCTH IUIOCKMX KPHBBIX.

HaTterpan CTuntbeca, ero CBOMCTBA,
BEIYMCIICHHE U IPHMEHCHHE.

P3

Humezpan Jlebeza

Usmepumble Gpyrkunn. MaTerpan JleGera, ero
cBoiicTBa U BEUHCIeHHe. CBA3p MHTErpaia
Jle6era ¢ unrerpanom Pumana. [IpenensHbli
mepexo/1 1101 3HaKoM uuTerpana Jlebera.

Teopema Panona-Hukoauma. IIpsamoe
npousBeneHre Mep i TeopemMa OyOuHu.
I[Tpocrpanctsa L1, Lp (p>1). Hepasenctpa
[enbaepa 1 MHHKOBCKOTO.




P4

JTuneiinsie onepamopsl u
¢yHKkyuonavt

JluHeliHble OepaTophl B IMHEHHBIX
HOPMHPOBAHHBIX [IPOCTPAHCTBAX H HX
cpoifcta. Teopema banaxa 06 oOpaTHOM
oneparope. Hopma oneparopa. ConpsikeHHBIH
oneparop. [IpuHIMI paBHOMEPHOH
orpanndyeHHOCTH. OOpaTHBIN onepaTop.
Cnextp u pesosbsenTa. [loHsTre 00 HHIEKCE.
Teopema @pearoasma.

[IprMepBI HCTONB30BAaHUA TEOPEMEI
®penronsMma (3agaga Lltypma-JInysuiis,
TEOpHUs [TOTEHITHATA, HHIEKC
audPepeHIHATBHOTO ONIEpaTopa).

Jluneiinnie pyuknuonanst. OOMuUHA B
JMHEHHBIX (PYHKIHOHAIOB B HEKOTOPBIX
GaHaxoBBIX TIpocTpaHcTBax. Teopema Xana-
Banaxa 0 MpoIOKeHUH THHEHHOTO
¢yuknronana. O600IEeHHEIE PyHKIMHA 1
orepaiyy HaJl HAMU (YMHOXKEHHC Ha IJIaJKy1o
dyskimro, muddepeHnnpoBanye, 3aMeHa |
nepeMeHHbIX, peodpazoBanne Dypbe).
[TonmMHOPMHPOBAHHBIE IIPOCTPAHCTRA

®ynxuuonan MuakoBckoro. HopmMupyemocTsb
1 MeTpHU3yeMocThb. ToNoIOrny B CONPSIKEHHOM
npocrpanctse. Crabas KOMIIAKTHOCTS 11apa B
CONpSKEHHOM NpocTpaHcTBE. OCHOBHBIC
IPOCTPAHCTBA [IIAAKHX (yHKIHMA. '

Juneiinsie unmezpansiivle
YPasHeHUA.

JIuHeiiHBIe HHTETPATTHHBIC YPABHEHHS.
MuaTerpanbHble 0epaTophl. JNEMEHTHI
JUHEHHOT0 aHau3a: clnadbIi ¥ CHIILHEIR
auddeperiman HelTMHEHHOro pyHKIHOHANA.

OxcTpeMyM (QyHKIHOHANA; KIACCHYECKHE
3a7a4i BapHAIlHOHHOIO HCYMCICHHUS,;
ypaBHeHue Diinepa; BTOpas BapHallus;
ycnosus Jlexanpa u Sko0H.

OpTOroHaNBHBIE CHCTEMbI; HEPABEHCTBO
Beccens; 0a3uchl U ribOepToBa pa3MEepHOCTD;
Teopema 00 u30MOP(QHU3ME, OPTOrOHATBHOE
JIOTIOIHEHHE; OO BHJI IMHEHHOTO
()yHKIMOHATA; CAMOCONPSKEHHBIE (3PMUTOBEI)
M yHMTApHBIE OIIEPaTOPhl; OPTONPOEKTOPEL,
CHIEKTp DPMHTOBA H YHHTAPHOIO ONIepaTopa;
teopema I'nnpbepra 0 KOMIAKTHBIX
SPMHTOBBIX OIEPATOPAX.

6




DYHKIIHOHATBHOE HCUHCIICHUE, TPUBE/ICHHE
oleparopa K BUAy YMHOXEHHS Ha (QyHKIIHIO;
CIEKTpalibHas TeOpeMa; HeOrpaHHYECHHbBIE
CaMOCOMPSKEHHbIE ONIEPATOPHI; TPHMEPBL.

4.3. Conep:kanne NPaKTHYECKHX 3aHATHH

HUudp
pasjena,

TEeMBI
[TACLMITHHDI

HaumeHoBaHue pasaena, TEMbl
AUCLHITIMHBL

HaumMeHoBaHHe U COlEpIKAHUE
(c ykazaHHeM 4acos)

Hopmatug
BPEMEHH,
4aChl.

6 cemecmp

48

Pi

Mnuoscecmea. Mepa
JIHHECHHBIX MHOMCECHE.

OYHKIMOHAIBHBIH aHAIM3 KaK
CaMOCTOSATEIIbHBIN pa3/ie]l MaTeMaTHKH.
DKBUBAJICHTHBIE MHO)KECTBA. MOIIIHOCTD
MHOecTBa. CUeTHBIE MHOXKECTBA U MX
CBOICTBA

MouHocTs KOHTHHYYMa. KOHTHHYyM-
TAMOTE3a ‘
Crpoenye THHEHHBIX MHOXKECTB. KaHTOpOBO
COBEPIIEHHOE MHOXKECTBO.

Mepa Jle6era nuHeiiHbIX MHOXeCTB. Ob1Iee
HOHATHE aJAUTHBHOH Mepbl. Jleberosckoe
TPOJOIDKEHHE MEPBL.

P2

Mempuueckue
RPOCMPAHCMEA

Merpuueckue npoctpancTsa. OTKPBITEIE U
3aMKHYTBIE MHO)KECTBA METPHIECKHX
MPOCTPAHCTB.

Tomnonoruueckue npocrpancTsa. KoMakTHbie
MHO3KECTBA B METPHYECKOM NPOCTPAHCTRE.
Kpurepuit Xaycaopda. Teopema o
CTATHBAIOLIMX HIapax.

HopMupOBaHHbBIE BEKTOPHBIE IPOCTPAHCTBA.
[IpocTpaHcTBa CO CKANSPHBIM IPOU3BEACHHEM.
Hepasenctso Komu-byHsIKOBCKOTO. BanaxoBb!
npoctpancTBa. ConpskeHHOE TPOCTPAHCTBO,
€ro NoJHOTA.

CX0JHMOCTh B METPHUECKHX IIPOCTPAHCTBAX.
[TonHOTa METPHYECKHX IIpocTpancTB. Teopema
BaHaxa 0 CKHMAIOIIHX 0TOOPaKEHUAX H €€
IpUMEHEHHE K JI0Ka3aTelbCTBY
CYLIECTBOBAHUS PElIEHH HHTETPaIbHOTrO
yYpABHEHHSI.

MeToz HTEpaluii peleHHs MaTeMaTHYECKHX
sanay. [IPHHIAIN CKUMAIOIIMX OTOOPaKCHHH.

Pyéexcnvtii konmpons Nel




P3 Humezpan /lebeza Wamepumele ¢pynkimn. Materpan Jlebera, ero
cBoiicTBa ¥ BEMMHCIeHHEe. CBs3b HHTErpaa
JleGera ¢ narerpanoM Pumana. Ilpenensubrii
niepexojl o1 3HaKoM HHTerpana JleGera.

Teopema Papona-Hukoauma. Ilpsimoe
pou3BeIeHHe Mep U Teopema @yOuHH.
IIpoctpanctea L1, Lp (p>1). HepaBeHcTBa
I'enbaepa ¥ MHUHKOBCKOTO.

P4 | Tuneiinbie onepamopnl u JIuHeHHEIe ONepaTophl B JIMHEHHBIX

QyHKYHOHANBI HOPMHPOBAHHBIX TPOCTPAHCTBAX M HX
cpoiictBa. Teopema banaxa 06 oOpaTtHOM 2
oleparTope.

Hopma oneparopa. ConpsbKeHHBIH OIepaTop.
[IpuHLMI paBHOMEPHOH OrPAHHIEHHOCTH.

O6parnsbii oneparop. CHeKTp H pe30JbBeHTa.
[Monstre 00 uuaekce. Teopema @pearoibma.

JIuneiinsle GyHKHoHABL. OOMMi BU
NUHEHHBIX (YHKIIMOHATIOB B HEKOTOPBIX
0aHaXOBBIX IPOCTPAHCTBAX. 2

P5 Juneiinsie unmezpaiohoie JIuHelHbIe HHTETPANIbHEIE YPABHEHH S,
ypaenenus. MuTerpaisHble OIepaTophl. JJIEMEHTEI
JTHHEHHOTO aHam3a: cabblif H CHIbHBIA 2
maddepeHran HelmHHeHHOro QyHKIMOHAA

OpToroHalIbHbIE CUCTEMBI, HEPABCHCTBO
Beccens; 6a3ucel ¥ riibOepTOBa pa3MEPHOCTE;
TeopeMa 00 u3oMopdH3Me, OPTOrOHAIBHOE
JIOTOJIHEHHE; OOIIHi BHL IMHEHHOTO 4
dyHKIMOHANA; CAMOCOTIPSKEHHbIE (IPMHTOBBI)
¥ YHHTAPHBIE ONEPATOPEI; OPTOIIPOEKTOPSI;
CIIEKTp SPMUTOBA M YHUTApHOTO OMepaTopa;
TeopeMa ['mibOepTa 0 KOMIIAKTHBIX.
3PMHTOBBIX OIl€paTopax.

Pydexcrblii Konmpoas Ne 2 2

4.4. KourposabHasi pabora _
KoHTpoibHasi padoTa BBINOJIHSIETCS COITIACHO METOAUYECKHX peKOMeHIaLMH.

5. METOJXAYECKHME YKA3AHUSA U1 OBYHYAIOINUXCSL
MO OCBOEHUIO JUCIHHUIIJIMHBI.

[Ipy mpoc/yliMBaHUM JEKIMH PEKOMEHIYeTCs B KOHCIEKTe OIMeHaTh BCE
BaKHBIC MOMEHTbI, TEOpeMbl M (OPMyINbI, JOKA3aTeNbCTBO TEOpeM, CBOHCTB, Ha
KOTOPBIX 3a0CTpsieT BHMMaHHe Tpernojasatens. [lepen nexnyei  HeoOX0AUMO
MOBTOPHTH MaTepPHal, BBIIEIMTh HEMIOHATHBIE MECTA B JICKLIHH, 4yT100BI 00CYZUTH UX Ha
3aHATHH.




[NpenoaaBateneM 3allaHUPOBAHO MPHUMEHEHHE -HAa JIEKUHOHHBIX 3aHATHAX
TEXHOJIOTHii KOIIEKTHBHOIO B3aUMOJIEHCTBHS, TPpyNnoBas popMa paboThl CTYIEHTOB Ha
JTare MOBTOPEHUs MaTepraa.

[IpakTHyecKre 3aHATHS OyIyT NPOBOJUTLCS C KCIOJNB30BAaHUEM Pa3IUYHbIX
TeXHOJIOTHH (MHAMBH/TY AJIM3MPOBAHHOIO 00y4Y€eHusl, TPYNNOBoi GopMbl 00yueHH )

Jng  TeKyllero KOHTpOJsL YCIIeBaeMOCTH II0 OYHOH (opMe 00yqeHHS
TpenojaBaTesieM HCIOob3yeTcsl GanipHO-peHTHHIOBas CHCTeMa KOHTPOJA M OLEHKH
akajeMuueckol axkTMBHOCTH. [lopTOMy HacTOSATENBHO PEKOMEHAYETCs TIIATEeNIbHO
npopabaThiBaTh MaTepUall JUCLUILTAHEI IPU CAMOCTOATENBHON paboTe, y4acTBOBATh BO
Bcex (hopmax 00CYK/IeHHS U B3aUMOJICHCTBHS, KaK Ha JICKLHUSX, TaK U Ha IPaKTHIECKUX
3aHSTHSX B LIEMSIX Jy4INero OCBOEHHs Marepuana M MOoTy4YeHHS BBICOKOM OLEHKU II0
pe3yJIbTaTaM OCBOECHHS JUCLUILIMHEL. .

BhINonHeHHe CaMOCTOSTENbHOH paboThl  MMOJpa3syMeBaeT CaMOCTOATENbHOE
W3ydeHHe pasjelioB JUCLUILUIMHBI, MOJArOTOBKY K NPAKTHYECKUM 3aHATHAM, K
pyOeXKHBIM KOHTPOJISIM, BEIIIOTHEHHIO KOHTPOJIBHBIX paboT, IOArOTOBKY K 9K3aMEHY .

PexoMeHlyeMas TPYIOEMKOCTh CaMOCTOATENbHOH paboThl MpeicTaBleHa B
Tabnuue:

PexkoMeHayeMblil peskuM CaMOCTOSITeIbHOM paGoThbl
Ounasi popma o0yueHHs

Tpynoemk
Ludp u
CPC Buasl camocTosaTensHON paboTsl cryaeHTos (CPC) OCTb,
) ) yackbl
CaMOCTOATENLHOE WK YriyONEHHOE U3yUYeHHE Pa3IeNioB, TEM AHCLMILUIMHEL Kypca: 39
JluueiiHble MHTErpabHble ypaBHeHus. MHTerpaibHele OmMepaTopbl.  DIEMEHTEI
nuHeitHoro  aHanmza: cmabeliii M cHAbHBIH  AuddepeHnMan  HeJNUHEHHOTO
(yHKLIMOHANA; JKCTpeMyM (YHKLMOHANA; KIIACCHYeCKHEe 3aaud BapHalMOHHOTO
C] | MCUMCIEHHA; ypaBHEHHE Diinepa; sropas Bapuauus; yciosus Jlexanapa u Skoou.
OpToroHanbhble CHCTeMbl; HepaBeHCTBO beccens; Gasucel M runsbeprosa
pa3MepHOCTB; TeopeMa 00 M30MOp(H3Me, OPTOrOHAIBHOE AOTONHEHHE, o0t U
JIMHEHHOrO  (DYHKLMOHANA; CaMOCONPMKEHHbIE  (IPMHTOBBI) M YHMTapHbIE
onepaTopsl; ‘
C2 TMo/roToBKa K ayIMTOPHBIM 3aHATHAM (10 2 4. HA KXK/10€ NPAKTHYECKOE 3aHATHE) 44
TMoaroToBka K py6eskHOMY KOHTPOIO (110 4 Y. Ha KaKablii pyOex) 8
BhinoHeHHe KOHTPOILHOM paboThl (TUIOBOIO pacyeTa) 18
C3 [MToaroToBka K 2K3aMeHY 27
Htoro: 136

6. ®oH/1 OLEHOYHBIX CPeICTB A ATTeCTALHH N0 AHCUHILIHHE

6.1. IlepeyeHb OLIEHOYHbIX CPE/ICTB
1. Baaneno-peimunzo6as Cucmema KOHMPONA U OYEHKU axkademuieckol

axmusrocmu cmydenmoe ¢ K'Y (0ns ounoti popmvl 0byuenus)
2. [lepeuenv 60npoco8 K 3K3aMEHY .
3. 3a0anus 0na pybesicozo konmpona Nel,2
4. Koumponvrasn paboma.

6.2. CncremMa 0a//IbHO-PEHTHHIOBOH OUEHKH paboTbl CTYAEHTOB IO

AMCUHIIJIHHE
9



HauMeHoBanne

Pacripesenenue Gannos 3a
cemecTp 110 Buaam yuebHoi
paboThbl

Copep:xaHue
Pacnpedenenue b6annoe 3a 6 cemecmp Ipomeowcymoun
: as
ammecmayus

ITocerex [TpakTHyeckue Py6ei 1 DK3ameH
e nexumnit | Kontpons 3aHATHSA (konTp.pabotal) 10

1 Ganna Has 1 Ganna 12 6annos

pabota PyGex 2 no 12
GajioB
o 16 8 Tlo 22 Jo 24 30

paboThbl A HEYCNEeBaIMX
(BOCCTAHOBMBLIMXCA Ha Kypce
00yueHHsl) CTYAEHTOR 115
NOay4eHHs HENOCTALIMX
6annoB B KOHLE ceMecTpa

2 Kpurepuii nepecuera 6amnos B | 60 u MeHee 0a/liioB- HE 3a4TEHO WIIH HEYIOBJIETBOPUTE/ILHO
TPaAULHOHHYIO OLEHKY I10 61-73 Ga10B —3a4TEHO MITH Y AOBJIETBOPHTENILHO
UTOram padoTbl B CEMECTPE H 74-90 6anna — xopowo
IK3AMEHA 91-100 6a110B — OTIHYHO
3 Kputepuii gonycka k Jlna nonydyeHws JOMycKa Ha JK3aMeH CTYIEHTY HY:KHO BBITIOIHUTL BCe
NPOMEXKYTOUHOIT aTTecTalHN NPAKTHYECKHE 3a1aHHA PyOekHBIX KOHTPOIEH, BBITONHHTE KOHTPONILHYIO paboTy H
no AUCUMIIMHE (3a4eT, Habpath He MeHee 500.
9K3aMeH), BO3MOIKHOCTH JUns nonyuyeHus SK3aMeHa aBTOMATOM CTYNEHTY Heobxonmmo HabpaTh He mMeHee 68
NoJIyueHHs aBTOMaTHYECKOTO 0, 1A MONYYESHHS ABTOMATOM OLIEHKH YIOBIETBOPHTE/ILHO.
3a4eTa (IK3aMeHaUMOHHOM Ecnu cryneHT Habpan 686. emy MoryT GbiTh 100aBneHbl DoHycHbIe Oaluibl. BOHYCHBIE
OLIEHKH) MO THCLIMIIKHE Oaniel TIPeAyCMOTpeHbl [ CTYJEHTOB, MOCELIAIOMIMX BCE 3aHATHA U AKTHBHO
paboTaroIMX HA MPaKTHYeCKMX 3aHATHAX (10106), cTyneHThbl, BBINOMHAIOIIME BCE
TeKylIMe JOMalllHHe 3a]aHuA M CaMOCTOATENBHO BBITIOJIHAIINE WHAHBUIYAbLHBIE
3afanus npenoasares (10 206) MOryT MONY4HTb OLEHKY «XOPOLIO» HIH «OTIHYHOY
ABTOMATOM. ‘ . -
4 @opMbl 1 BUIBL YueOHOI B cnyuae ecnum K NpOMEKYTOUHOH arrectauuu Habpana cymma menee 500., To

CTYNEHTY HeOOXOMMMO BBITIONHUTE [OTIONHHTENBHbIE 3a1aHks, 10 KOHLA MOCIeIHEeH
(3aueTHoit) Hepenn cemectpa. IIpn 3TomM HeoGXxoammo npopaGoraTb MaTepuail BeeX
NPOMYILEHHBIX MPaKTHYECKUX padoT.

@OpMBbI NOTIONHUTENBHBIX 3aJaHHii (Ha3HAYal0TCA npenoaaBartenem):

- BLINOJIHEHHE W 3ALIMTA OTYETOB [0 MPOMYIMIEHHLIM NpakTHueckumM sanaTusam (0,5
Ganna);

- NPOXOKAEHHE pyGekHOro KOHTpons (Gaibl B 3aBHCHMOCTH OT py0eska).
JIMKBUALMA AKAJEMHUYECKOH 3a10/5KE HHOCTH, BO3HHKILEH H3-3a PA3HOCTH B y4eOHbIX
nnaHax TpHM MEpeBOAe HIM BOCCTAHOBIIEHHH, MPOBOAMTCA MYTEM BBITIONHEHHUA
saganuii, hopma 1 00bEM KOTOPbIX OMpeIeNfeTcs npernouaparesem.

6.3. [Ipoueaypa oueHHBAHHS Pe3yJbTATOB OCBOEHHSI JHCIHILIHHbI

PyGexHble

KOHTPOJIH

KOHTPONBHBIX pabor U

mpoBojsATcs B (opme

CaMOCTOSTEbHBIX TUCBMEHHBIX paboT (3-4 3ananHuil 10 4 6aIOB KaXkI0e).
Ha kax el pyOex CTyIeHTy OTBOAHUTCSA Bpems He MeHee 90 MUHYT.

[TpernogaBaresib OLEHHWBaeT B Oaiax pesyJsbTaThl

KaxXngoro CTynaeHTa I10

KOJMYECTBY IIPABHIBHBIX OTBETOB M 3aHOCHUT B BEJOMOCTb Yy4eTa TeKyLLEeN
yCIIEeBaeMOCTH.
JK3aMeH MPOBOAMTCA MO OuieraMm, B KOTOPbIX OJMH BOMNPOC TEOPETUYECKUH
(onenuBaercss n0 10 GamnoB) W JABe 3anauu (no 10 GamnoB 3a Kaxayr). Bpewms,
OTBOIMMOE CTYAEHTY Ha SK3aMeHal[MOHHOE 3a/laHNe, COCTABIIACT 1.5 acTpOHOMHYECKHX

Haca.

IpenoaasaTejieM B

Pe3ynbTarsl

TEeKYLIECro KOHTPOJIA yCreBaeMoOCTH H JK3aMeHa 3aHOCATCA
3K3aM€HallHOHHYIO

caacTCi B

BEOOMOCTD, KOTOpana
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OpraHM3alMOHHBI OTAeN HWHCTHTYTa B JeHb JK3aMeHa, a TaKKe BBhICTaBIIAIOTCA B
3aYeTHYIO KHHIKKY CTY/I€HTa.

6.4. IlpuMepbl OLEHOYHBIX CPeICTB A/ PyOeKHBIX KOHTPOJIeH 1 SK3aMeHa

Pyoexc 1 ‘
1. IToctpouts Ha orpeske [0,1] HUTAE He IUIOTHOE COBEPIIEHHOE MHOXECTBO, TMHEHHAS
Mepa Kotoporo passa 0,9.

2 Mo»HO Jid IOCTPOUTH Ha otpe3ke [0,1] coBeplenHOe HUIIe HE MJIOTHOE MHOXKECTBO
Mepbl 17

3. Jlokasats, 4To JIr060€e OTpaHUUEHHOE U3MepUMOoe MHOKeCTBO E Ha npsiMoH,
UMeIOLIee MTOJIOKUTEIBHYIO IMHEHHYI0 MEpPY P, COAECPKUT U3MEPUMOE ITOIMHOKECTBO
E| Mepsl ¢, rie  — MTPOU3BOJIBLHO 3a1aHHOE TOJIOKUTENIbHOE YHCII0, MEHBLIEE, YEM .

4. Jloka3aTb, 4TO BCAKOE U3MEPHMOEe MHOXKeCTBO E, ON0XKUTETBHOU Mepbl, UMEET
MOIIIHOCTh KOHTHHYYMa.

5. MoxeT 71 paBHSATHCS HyJII0 Mepa MHOXKECTBA, COJIEPIKAILEro XOTs OBl OHY
BHY TPEHHIOIO TOUKY? '

6. MoHO /i Ha OTpe3ke [a,b] MOCTPOKTE 3aMKHYTOE MHOYKECTBO JIMHEHHON MepsI b-a,
OTIMYHOE OT CaMoro oTpe3Ka? :

7. JlokazaTk, 4TO BCIKOE HEIYyCTOe 3aMKHYTOE MHOKECTBO HUIIE HE IJIOTHO, €C/IH OHO
UMeeT Mepy HyIlb.

8. SIBgroTcst M METPHUKaMH Ha IIPSIMOM cneﬁyromne GyHKIUH:
a) p(x,y) = x° =¥,
6) p(x,y) = |x* = y*l,
B) p(x,y) = (x* + 2yH)|x = y|?

9. Ha muoxkectBeM={a,b,c} 3aana Metpuka prakas, 4ro p(a,b) = p(b,c) = 1. Kakue
3HaueHHs MoeT npuHuMaTbp(a, €)?

10. Ha oxpy»HOCTH MOXHO (TIpoBephTe 3T0!) BBECTH J[BE METPUKH — -
paccroanuer (A, B)no xopze u pacctosuue p(A, B)mo nyre. Kak BelpaxxaeTcs 0fHa
MeTpHKa Yepes ApYyTryro?

11. 3ajaeT Jii METPUKY Ha IPOCTPAHCTBE MHOTOWIEHOB (hopMyJia p(P, P,) =
|P1(0) — P,(0)]? |
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12. IycTs M, — MHOX€eCTBO BCEBO3MOKHBIX N-0yKBEHHBIX CIIOB U3 PyCCKOIo andaBuTa.
Haz0BeM pacCTOSIHMEM MEKAY CIIOBAMH X M YKOIMYECTBO MO3ULHH, HA KOTOPBIX y
CJIOBXH yCTOST pasHble OykBbl. JlokaxkuTe, uT0 M), — METPHYECKOE POCTPAHCTBO.

13. O6pasyer Jin METPHYECKOe TIPOCTPAHCTBO MHOKECTBO TOYEK ILIOCKOCTH, €CIH
OTIpeJIeNIUTh PacCTOSHHE MexIy Toukamu M (X1, y)u N (x5, y,)bopmynoi

p(M,N) = (/1% — %2 + "3’2)2?

Pyoeoc 2
n+2 (-1)"

1. CXoauTCs U MOCIIEA0BaTeIBHOCTE Ay (?, - ) B COOTBETCTBYIOIIEH METPUKE?

Cnx

2. TIpoBepbTe, CXOUTCS JM I0CIEA0BATEIBHOCTE GYHKIUMHA fr (X) = =K dbyHKIIH
f(x) = 08 mpoctpanctse: a) C[0,1]; 6) C;[0,1].

" In(1+n?x?
3. TTokaKHTe, YTO TIOCTIEN0BATENBHOCTE QYHKIMH fr (X) = L;:z—xlcxoamc;l B

npoctpanctse D; [0,1]x dynkmuum f(x) = 0.

4. TIpoBepbTe, CXOMTCS JTH II0CTEN0BATENBHOCTD fr (X) = xe ™k dyukmmm f(x) =0
ro meTpuke npoctpanctsaa) C[0,10]; 6) C;[0,10].

7. dpnserca nu cxuMaroImmM otobpaxenue f(x) = 3 + inpome}KyTKa [3; +00)B cebs?

9. [Tokaxwute, uto Gpynkuus f(x) = Y1000 — xotobpaxaer orpe3ok [9;10] B cebs.
CrkuMarolee M 3T0 0ToOpakeHue?

10. Bapuauus ¢pyukuuuf (x)Ha [a,b] pasna A. Hemy paBHa BapHaIJ;I/I}I.(byHKLIHH
kf(x) + mua [a,b]?

11. Yemy paBHa Bapuanus QpyHKIHHA

0, npux =0,
flx)=41-x, npu 0 < x <1,
5. npux =1

na otpeske [0,1]?
12. Yemy paBHa BapHanys QyHKLIHAH

x—1, npu x <1,
flx) =4 10; npux =1,
%2, npux > 1

Ha orpeske [0,2]?
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13. Kak u3MeHHUTh 3HaYeHne (PyHKIUH U3 MpeIbITyllel 3a1aun B TOYKe pa3peiBa (x=1),
4yT0OBI Bapuanus (GpyHKIIHUH CTajla HaUMeHbIIeH?

14. JloxaszaTb, 4To (DyHKLHA

0, npux = 0,
f(x) = % T

cos—, npux # 0,
X
MMeeT OTpaHMUEHHYIO Bapualuio Ha otpeske [0,1].
1 '
15. Beraucnuts (s) [, x*dg, ecnn

X —2, npu—1<x <0,
gx) = 10, npux =0

x5, npu x > 0.

16. Beraucauts (S) f._zz(x3 +x +1)dg, ecnu

1, npux = —2,
_]x+2, npu x € (—2,0),
90 = 4, npux = 0,
x%+2, npu x > 0.

Bonpocut k 3xzameny (6 cemecmp)
1. DKBUBAJEHTHBIC MHOXeCTBa. MolHOCTh MHOXKecTB. CUeTHbIE MHOXKECTBA.
Cyl1ecTBOBaHUE PA3IMYHBIX MOLIHOCTEH.
2. MoutHocTh KonTuHyyMa. Hecuernocts [0;1].
3. CtpoeHue JIMHEHHBIX MHOXECTB.
4. Mepa JleGera THHEHHBIX MHOXKECTB.
5. MeTpuyecKue IIpoCTPaHCTBA.
6. HopMupoBaHHBIE BEKTOPHBIE IPOCTPAHCTBA.
7. CX0IUMOCTh TOC/IeI0BaTEIbHOCTER B METPHIECKHUX l'IpOCTpaHCTBaX
8. [TosiHbIE METpUYECKHE IPOCTPAaHCTBA. baHaxoBbl NPOCTPAHCTRA.
9. Teopema banaxa 0 CXHMMAaIOIIUX OTOOPAXKEHUSX.
10. [punoxenue TeopeMbl banaxa K pelICHUIO HHTETPATBbHBIX YpaBHEHHH.
11.OyHKIUK ¢ OrpaHHYEHHBIM H3MeHeHHeM. Kiaccel GbyHKIMH ¢ OrpaHHYeHHBIM
W3MEHEHHUEM.
12.CgoiicTBa (yHKIMH ¢ OTpaHUICHHBIM U3MEHCHHEM. Kputepuu a1 QyHKIHHA C
OrpaHUYeHHBIM H3MEHEHHEM.
13.CripsiMiisieMble HETIPEPhIBHBIE KPUBBIC.
14.0npenenenne uHTerpana CTUNThECA H €I CBOKCTBA.
15.Beruncienune uaterpaina Ctunteeca.
16.M3MeprMBble GYHKLIMM M HX CBOWUCTBA.
17.0npenenenne uaTerpana Jledera.
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18.CpoiicTBa uHTerpaia Jlebera u ero BoIYHCICHHE.

19.060611eHHbIe (GYHKLIHH U NeHCTBUS HAJl HUMH.

20. TudpdpepenunpyeMocTb 0000LIEHHBIX (PYHKIIHH.

21. JIocTaTOYHOCTh 3amaca OCHOBHBIX (YHKLMH A MHO)KECTBA OOOOLICHHBIX
(OYHKIMH.

22. JluneiiHble OnepaTopsl B JIMHEHHBIX HOPMHPOBaHHBIX IIPOCTPAHCTBAX.

23. CBO¥CTBO HENPEPEIBHOCTH JIMHEHHOTO OIIEpaTopa.

24. OrpaHW4eHHOCTh JHHeHHoro omeparopa. CBfA3b HENPEpHIBHOCTU U
OrpaHMYeHHOCTH JMHelHoro oneparopa. Hopma omeparopa. |
25. Jluneitnpre GpyHxumonansr. O6mmuii B nuHeiHOro QyHKuHoHaa B R".

26. IToHsiTHA 00 HHTErpabHBIX YPaBHEHHSAX U UX KIACCH(HKALIUH.

6.5 ®oHJ OLEHOYHBIX CPEACTB

[Tonublii 6aHK 3amaHuil U1 TeKYIIEro, pyOeKHBIX KOHTPOJIEH H IPOMEKYTOUHOM
aTTecTallMd [0 JHUCIMUINIMHE, [OKa3aTrelHd, KPHUTEPHUH, IIKaJgbl OLECHUBAHUA
KOMIETEHI[MIA, METOAUYECKHE MaTepUalibl, ONpederollHe MPOoLeaAypbl OLEHWBAHHA
00pa30BaTENbHBIX PEe3yJIbTaTOB, MPHUBENEHEl B YYeOHO-METOJAMYECKOM KOMILIEKCE
JACLIUTIIAHBI.

7. OCHOBHAS U1 JOMNOJIHUTEJIbHASI YUYEBHAS JIMTEPATYPA
7.1. OcHoBHasi ydyeOHas JuTEepaTypa
1. Kauroposuu JI.B., Axunos I'.I1. @yHkinonansHsli ananus. - M.: Hayxa, 1977.
2. Kommoropos A.H., ®omun C.B. Dnementsl Teopun QyHKUMHA ¥ QyHKIHOHAIBHOTO
ananuza. — U3narensetBo: M. — @usmartiut, 2019 1.
3. Jliocrepuuk JILA., Co6oneB B.W. Kpartkuil Kypc (yHKLHOHAIBHOTO aHAIM3a. -M.:
Beicmas mkona, 1982.
4. Haraucon W.IT. Teopus dyHkumii BemecTBeHHON nepeMeHHoM. - M.: Hayxka, 1974.
7.2. JonoJiHMTeIbHAs JIHTEpaTypa
1. Bepxo6anosuu T.A. DnemeHThl (YHKIHMOHAIBHOTO aHANU3a [DnexTpoHHbIA
pecypc]: yueGuoe mocobue / T.A. Bepxbanosud, 10.C. Mansmuesa ;
MunuctepctBo  obpaszoBaHust  Poccuiickon — @enepaiuy, Kypranckui
rOCy 1apCTBEHHBIN YHHBEPCHTET. - JIEKTPOH. TEKCTOBBIE JaH. (THIT (aiina: pdf ;
pasmep: 2,48 Mb). - Kypran : M3narenscreo Kypranckoro rocynapCTBEHHOIO
yHuBepcuteta, 2015. - 64, [2] c.: ui. - bubmmorp.: c. 63. - ISBN 978-5-4217-
0303-7. http://dspace.kgsu.ru/xmlui/handle/123456789/4161 .
2. Bepx6anosuu T.A., Mansimesa 0.C. DneMeHTS! (yHKIHOHANLHOTO aHAIM3a:
yueGHoe nocodue. — Kypran : M3n-so Kypranckoro roc. yH-Ta, 2015.-65c.
3. Bymux B.3. Kparkuii Kypc Teopuu BELIECTBEHHOH nepemenHoil. - M.: Hayxa,
1973.
4. Hystos A.A. IlpakTvkyMm no (yHKLIHOHATLHOMY aHAIH3Y. Hwxuauit Hosropon,
2016.
5. ®uxrenronsy .M. Kypc muddepeHIHaTbHOr0 ¥ HHTETPAIBHOTO HUCHHCICHUA.
T.3. - M.: Hayka, 1970.
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8. YHEBHO-METOJAMYECKOE OBECIIEYEHHE -
CAMOCTOSATEJBHOU PABOTbI OBYYAKOLIUXCSL

9.PECYPCBI CETU « MHTEPHET»,
HEOBXOJUMBIE JJ151 OCBOEHHUS TN CHUILINHbI

HurepHer-pecypc

Kparkoe onucanue

http://en.edu.ru/

[Mopran sBns€TCA COCTABHOM YaCThIO
¢enepanproro noprana "Poccuiickoe
obpazopanue". ConepKUT peCypChl H CCBUIKH Ha
pecypchl 110 €CTeCTBEHHO-HAYYHBIM AHCLIUTITHHAM
(pusmka, MaTeMaTHKa, XHMHUS U OMOJIOTHS).

http://www.edu.ru/

®enepanpublit mopran «Poccuiickoe
obpazoBaHue» :

http://www.msu.ru

CaiiT MOCKOBCKOTI'0 rocy1apCTBEHHOIO
yuuBepcutera uM. M.B.JloMoHOCOBa

9. JIns CTYA€HTOB, 00y4aIOIHXCS ¢ HCNOJb30BAHHEM THCTAHIHOHHBIX
oOpa3oBaTe/bHbIX TEXHOJIOIHH

[Ipu  ucnonb3o0BaHUU

3JIEKTPOHHOI'O

BeylIero npernoxaBaTe]id H JOBOAUTCH J0 CBEOCHHKA OGYLI&IOIIIPIXCH. ‘

: o0yueHuss U  JUCTaHLMOHHBIX
obpazosarenbHbix TexHonorui (ganee D0 u JIOT) 3aHATHA MOTHOCTBIO WIIHM YaCTHIHO
npoBoaaTcs B pexkniMme omnaiH. O0BbeM MUCUMIUIMHBI M paclpesieeHHe Harpy3KH o
BUIaM paboT cooTBeTcTBYeT II. 4.1. Pacnpenenenue 6aioB COOTBETCTBYET II. 6.2 nubo
MOYeT GBITh U3MEHEHO B COOTBETCTBHMH C pelleHHeM Kadenpsl, B CIydae rnepexojia Ha
50 u JIOT B npouecce oby4enus. Pemenne kadenpsl 00 UCIOTB3yEMBIX TEXHOIOTHIX
M cHCTeMe OLEHHMBAaHUS IOCTHIKEHHH 00ydarolMxcsi MPUHUMAETCs C YYSTOM MHEHHSA



IMPHUJIOXKEHHUE 1

AHHOTauus K pabdoyeli nporpaMMe AUCLHAIIIHHEIL

®YHKIIMOHAJIbHBI AHAJIN3

00pa3oBaTeNbHOM MPOrpaMMBI BBICIIIEr0 00pa3oBaHMs —
nporpaMMsl bakanaBpuaTa

01.03.01 — MaTremaTuka
HanpaBineHHOCTE:

MaTeMaTH4eCKO€e H MPOrpaMMHoe obecrnevyeHne 3KOHOMHYECKOH
NesITeJIbHOCTH
@opMBI 00yUeHHUs: OYHAs

Tpyn0eMKOCTh QUCLMILIMHBL: 6 3 € (216 akafeMMYecKux Jaca):
Cemecrtp: 6. '
®opma MPOMeKyTOYHOH aTTeCTallMH: IK3aMeH

CopeprxaHue QUCLUIUTAHEI
MeTpHuyecKkue ¥ TOIOJNOrMYecKre IPOCTPaHCTBa, Mepa U uHTerpai Jlebera; baHaxoBel U
[unsbeproBel  mpocTpaHcTBa.  JIMHeliHBIe — TOMOJOrMYeCKHE — TPOCTPAHCTBA U
00001IeHHbIE (YHKLHH.
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