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I. AHHOTAUA

1. Heab u 3aga4n AMCHUNIMHBI

Llenu: popmupoBaHuEe KOMIETEHIMH B 00JIACTU MAaTEMAaTUYECKUX JAUCLMILINH,
BKJIIOYasi 3HAHUS, YMEHMs, HABBIKM, OOECIEYMBAIOUINE YCIEIIHOCTh Hay4YHO-
NeJaroru4eckom 1eaTeIbHOCTH.

OCHOBHBIMU 3a0a4amy N3y4EHUS JUCLUIUINHBI SBIISIOTCSL:

1) ¢yHnameHTanmpHas MOATOTOBKa B 00dacTH (YHKIMOHAJIBHOIO aHalu3a MU
Teopuu (YyHKIIHII;

2) yMeHHe MPUMEHATh METOAbl (PYHKIIMOHAIBHOTO aHalu3a U TeOpUr (YyHKIIHIA
BELIECTBEHHOI'O IEPEMEHHOI0 INpU H3YYEHMHM YpPAaBHEHMH B YacCTHBIX
MPOU3BO/IHBIX, YACIEHHBIX METO/IOB, METO/I0B ONITUMU3ALNY;

3) moiy4yeHHe MPAKTUYECKUX HABBIKOB pPabOThl ¢ MeToJaMu (DYHKIHOHAIBHOTO
aHau3a.

4) oBiajeHNE MaTEMAaTUYECKUM SI3bIKOM, Ha KOTOPOM HAlMCaHbl MHOTHE Pa3/eibl
MaTE€MAaTUKHU U (PU3UKHU.

2. Mecro nucuuniannsl B cTpykrype OOII
JlucuuIuiiHa OTHOCHUTCS K 00s3aTenbHOM yacTu Ojioka 1 ydyeOHOro miaHa —
K JUCUUIUIMHAM, (OPMHUPYIOIIMM YyHHMBEpcajbHble U 0OLIenpodeccuoHalbHbIe
KOMIIETCHIMH. J{MCHUINIMHA MMEET JIOTHYECKHME M COJEPKATEIBbHO-METOINYECKHE
B3aMMOCBSI3M CO BCEMH MATEMAaTHUYE€CKUMU U €CTECTBEHHOHAYYHBIMU JUCIUIUIMHAMH.
JUIsi yCcremHoro OCBOEHHMSI JUCLUIUIMHBI HEOOXOJWMBI 3HAaHUSA W yMEHWUS,
npUOOpEeTEHHbBIE B PE3YJIbTaTE U3YUEHHS] MATEMAaTHYECKOTO aHAIN3a U ajareopsl.
OcBoeHue NHCUMIUIMHBI IS JajibHEWIIero oOy4eHHsl B Maructparype Io
OOJBIIMHCTBY MaTEMaTUUYECKUX MPOPUIEH NOATOTOBKH.
JucuunnuHa u3yyaercs Ha 3 kypcee (6-i1 cemectp).

3. O0béM AUMCHUILIMHBI: 3 3a4éTHblC enuHUIBI, 108 akageMHUYECKHX 4YacoB, B TOM
yucie:

KOHTAKTHAs ayAUTOPHAs padoTa: nekiuu 34 yaca, mpakTHIeCKue 3aHATs 34 yaca;
camocTosiTesibHast padora: 40 yacos.

4. Ilnanupyemblie pe3yJbTaTbl OOY4YeHMSI 10 [IMCUMIUVIMHE, COOTHECEHHbIC C
IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeILHOM MPOrPaMMbI

IInanupyemblie pe3yabTaThbl

OCBOCHHUSI 00pa30BaTeJIbHOM IInanupyemsle pe3yJibTaThl 00y4eHHs 110

NnporpamMmsl ((popmMupyembie AUCHUIIIHHE

KOMIIETCHIIUH)
OIIK-1 CriocobeH npuMeHsTh OIIK-1.1 OcymectBisier 0OTOOp TEOPETUYECKOTO U
(byHaMeHTalbHbIE 3HAHNUS, IIPaKTUYECKOr0 MaTepuasia
TOJTy4CHHbIC B 00/1aCTH OIIK-1.2 Pemaer TUmOBBIE 3aJaud B  paMKax
MAaTeMaTHICCKUX U (HIIN) npoeccrnoHalbHOM 1eATEeNbHOCTH
CCTECTBEHHBIX HAYI, H PCTOML3OBATH OIIK-1.3 Mcnonp3yer pa3inyHble METOJbI U MPHUEMBI
UX B IPO(eCCHOHAIBHON JIeITeTbHOCTH .
pereHus 3a/1a4 npodecCUOHATBHON 1eATEIbHOCTH

5. @opmMa NPOMeKYTOYHOM ATTECTAMU U CeMeCTP MPOXO0KIACHUS
3a4er (6 cemectp).

6. S3pIK npenogaBaHusi: PyCCKUM.



II. Conepkanue IUCHMIUIMHBI, CTPYKTYPHPOBAaHHOEe IO TeMaMm (paszeiam) C

YKazaHuEM OTBCACHHOIO0O Ha HHMX KOJIMYECTBA aKaACMHUYCCKHUX YacoB U BHUA0B

YUeOHBbIX 3aHATHH

YueoHan nmporpamMmma — HAaMME€HOBaHUE pa3/1€c/ioB

H TeM

Pa3nennl

TeMmbl

Bcero
(uac.)

KonTakTHast padora

Jlexuuu

paxkru-
YyecKHue
3aHATHUA

Camocros-
TeJbHasA
padora, B
TOM 4HCJIe
KOHTPOJIb
(4ac.)

1. Mepa
Jlebera Ha
MIPSIMOM.
N3mepumebie
byHKIUU.

1. MHoxecTBa u
otoOpaxenus. Oneparuu Haj
MHOKeCTBaMH. MOIITHOCTH
MHOKeCcTB. CUCTHEBIC
MHO>KecTBa. MHOKecTBa
MOIIITHOCTH KOHTUHYYM.

11

2

6

2. Mepa OTKpBITBIX U
3aMKHYTBIX OTPAaHUYCHHBIX
MHOKECTB Ha MPSMO.
BHemHsst 1 BHYTpeHHSS
Mepbl MHOYKECTBA.
N3mepumpbie nio Jlebery
MHOecTBa. CBOMCTBA MEpPHI
JleGera.

14

3. N3mepumblie QyHKIIUU U
HX cBoMcTBa. JlercTBUS HAj
U3MEPUMBIMU (DYHKITHSIMHU.
DOKBUBAJICHTHbIE (DYHKITUU.
CxoguMocCTH 1o Mepe U
MOYTH BCrOAy. Teopemsl
Eroposa u Jly3una.

11

2. NnTerpan
JlebGera

1. Uurerpan Jlebera ot
M3MEPUMOMN OTPAHUYEHHOU
GyHKIIMHA OHOTO
EPEMEHHOTO.

2. Nnrerpan Jlebera ot
U3MEPUMOM HEOTPAHUYEHHOM
GyHKUIMHA OAHOTO
nepemMeHHoro. IIpenenpHblii
NEPEXO]] 0] 3HAKOM
WHTErpana.

3. Mepa MHOTOMEPHOTO
MHOecTBa. MHTerpan
JleGera oT GyHKIIMM MHO-THUX
NepEeMEHHBIX. TeopeMa

_3_




YueGHasi nporpaMMa — HAUMEHOBAaHHE Pa3/eJioB

H TEM

Pasznenant

Tembl

Bcero
(uac.)

KonTakTHas padora

Jleknuu

paxkTn-
yecKue
3aHATHA

Camocros-
TeJIbHasA
pabora, B
TOM YHCJIe
KOHTPOJIb
(uac.)

OyOuHmM.

3. OOmue
CBEIIEHU O
OECKOHEUHO
MEPHBIX
MIPOCTPAHCTB
ax

1. IlonHbIEe METpUYECKUE
pocTpaH-cTBa. [IpuHnunn
COKMMAIOIINX OTOOPaKEHUH.

4

2. KoMmnakTHbple MHOXKECTBA
B METPUUYECKUX
MPOCTPAHCTBAX.
KommakTHOCTH ¥ mOJIHAs
OTPaHUYEHHOCTh. Teopema
Apuena.

3. HopmupoBaHHbIE 1
0aHaxoBBI IPOCTPAHCTBA.
[Ipumepsl.

4,
JInHelinbie
OTEPaTOPHI U
byHKUIHO-
HaJIbI.

1. JInnennplie onepaTopsl.
OrpaHnn4eHHOCTD U
HEMPEPHIBHOCTD JIMHEWHBIX
oneparopoB. Hopma
JIMHEWHOTO omepaTopa.
[IpocTpaHCTBO JTMHEWHBIX
HEMPEPBIBHBIX ONEPATOPOB.
Ero nonnota. CunbHas u
paBHOMEpHAs CXOIUMOCTH
IIOCJIEI0OBATEIIbHOCTEN
JIMHEWHBIX ONEPaTOPOB.

2. OOpatHslii oniepatop. Psig
Heiimana. Cnextp u
PE30JILBEHTA ONEPATOpA.

3. Teopema banaxa-
[reitnraysa. Teopembr 00
OTKPBITOM OTOOpaXEHUU U
3aMKHYTOM rpaduke.

4. JIunelinpie GyHKIMOHAIBI.
ITpumepsl. Teopema Xana-
banaxa.

5. 'mas6epToBO
MPOCTPAHCTRO.
OpTtoronansHOCTh. Teopema
00 opToronanuzamuu. basuc.
Psan @ypwe. HepaBeHcTBO

4




YueOHasi nporpaMMa — HAMMEHOBaHHE Pa3/ieJioB Camocros-
KonTakTHas padora
U TeM TeJIbHAast
Bceero adora, B
IpakTu- P ’
(uac.) TOM 4MHcJIe
Pa3gennl Tembl Jlekuun YyecKHe
KOHTPOJIb
3aHATHSA
(uac.)
beccens. PaBeHcTBO
[Tapceaia. IpencraBienue
JIMHEWHOTO HEIPEPHIBHOTO
(dbyHKIIMOHATA HAT
TUIBOEPTOBBIM
IIPOCTPAHCTBOM.
Htoro 108 34 34 40

III. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[IpenogaBanrie yueOHOW NUCHUIUIMHBI CTPOUTCS HA COYETAHWUU AYJUTOPHBIX
3aHATHI U pa3InYHbIX (POPM CAMOCTOSTENBHOU PAOOTHI CTYJEHTOB.

Take Ha 3aHATUSX TNPAKTHKYETCS CaMOCTOsITeNIbHAsE paboTa CTYJEHTOB,
BBINIOJIHCHUE 33J]aHMl B MAaJIBIX TPYIIaX, MUCbMEHHbIE pPA0OThL, MOJICIIMPOBAHUEC
JIMCKYCCHOHHBIX CUTYyallUH, padoTa C pa3aTOYHbIM MaTepUalIOM, TIPUBJICKAIOTCS PECYPCHI
ceru  INTERNET. Kypc npemycmarpyBaeT — BBIOJHEHHWE  KOHTPOJIBHBIX U
CaMOCTOSITENTLHBIX pa0OT, MUCHMEHHBIX JIOMAITHUX 33aHuid. B kauecTtBe (popM KOHTpOIIS
UCIIOJIb3YIOTCS Pa3JIMUHbIe BAPHUAHTHI B3aUMOIIPOBEPKU M B3AUMOKOHTPOJISL.

HNHTEepakTHBHOE  B3aMMOJEWCTBHE CTYACHTOB C OJHOM CTOPOHBI M
MpernojiaBaresis ¢ APyrou, a TakKe CTYACHTOB MEXAy co00il U ¢ TIpernoaBaTesieM BO
BpEMsI IPAKTUYECKUX 3aHATHI.

OopazoeamenvHble mexHoI02UU

1. JIucKyCCHOHHBIE TEXHOJIOTUH

2. UapopmanoHHble (LUPPOBHIE)

3. TexHOJOTHHU Pa3BUTHS KPUTHYECKOTO MBIIIIJICHUS

Coepemennvie memoowvl oOyuenHus

1. AkTuBHOE CiylIaHue

2. Jlexuus (TpaguIIMOHHAS )

IV. OueHoynble MaTepuabl AJs NPOBEACHUS TeKyLIed H IPOMEKYTOYHOH
arrecranuu

1. Ouenounvie mamepuanvt 013 NPOGEOEHUA MEKYULell ammecmayuu
Texymmuii KOHTPOJIb YCIEBAEMOCTH NPOBOIUTCS B BHUIE YCTHBIX OIPOCOB,
peleHus 3aJad  Ha IPAKTHYECKUX  3aHATHSAX, BBINOJHCHHS MHChMEHHBIX

KOHTPOJIbHBIX Pa0OT U PEUTHHT-KOHTPOJIS.

—5—




Bes nucuunnuHa nenutcs Ha 2 Moayss. PEMTHHr-KOHTpOJIb NPOBOJUTCS B
KOHLIE KaXXI0ro MOIyJid Ha 8-oi M 16-0if Hemenmsx ceMecTpa W 3aKiIo4yaeTcs B
BBINIOJITHEHUHM KOHTPOJIBHOW palboThl, cocrosimied u3 4-5 3amad. [l mOArOTOBKU K
YCTHBIM OTBETaM, BBITIOJHEHUIO MHCHbMEHHBIX PabOT U MPOXOXKACHUIO PEUTHHT-
KOHTPOJII CTyJIEHTaM IIPEeIaratoTCs TUIIOBBIE 3aladyd K COOTBETCTBYIOIIEMY

MOJTYJIIO.

KonTpoabnas padora Ne 1
1. KakoBa MOITHOCTh MHOKECTBA BCEX OTPE3KOB HA MPSIMOU, KOHI[bI KOTOPHIX CYTh
HeJaple uncia’?
2. TlocTpoiiTe B3aMMHO-0HO3HAYHOE OTOOpaKeHHe HTepBana (a, b) HA YHCIOBYIO
PSIMYIO.

3. IlpuBemuTe MpUMep TAKOTO U3MEPUMOTo MHOxkecTBa E c[0,1], uto mE=0, mE= 1

NS}

4. TlycTh E -- U3MEpUMOE, OTPAaHUYEHHOE MHOKECTBO U QyHKIUA f *(x) M3MepuMa

Ha E . Clenyert v oTcrofia, 4To PyHKIUS f(x) Uu3Mepuma Ha E ?

KonTpoabnas padora Ne 2

1. MaTerpupyema i o PuMany ciemyrommas GpyHKIHS, 3a1aHHas Ha oTpeske [0,]],

L,xeP,

5 op TRE P, €CTh KaHTOPOBO MHO>XECTBO. BrIuncianTe uHTErpan
» X &6y

f(X)={

JIe6era ot 3Toi QyHKIMH 110 0Tpe3Ky [0,1].

2. Boruucnure unrerpain Jlebera ot crieayromieit GyHKIUU IO OTPE3KY [0,1]

X, X—UppayuoHa/bHO, X > 5

f(x)=1{x?, x—uppayuonamHo, x < 5

1, x—payuonanvHo

o dx
3. Beruncnure unrterpain Jlebera ot HeorpaHUYeHHON GQYHKIIAN I

(2’3) V3_x .



4. TIpuBenuTe NPUMEP MOCIEI0BATENBHOCTH 3aJaHHEIX Ha oTpeske [0,1] mmepumbIx

CYMMHUPYEMbIX QYHKIHMH {f, (x)}, TAKHX, 9TO

£, (x) > f(x)noumu eciooy, lim jfn (x)dx # J.f(x)dx.
" [o,1] [o,1]

Konrpoabnas padora Ne 3
1. Jlokaxkure, 94TO yKa3aHHas (HYHKIIHS SBISICTCS METPUKOM B R® 1 M300pa3uTe B

ATOM MCTPHKC CI[HHI/IIIHBII\/'I map ¢ ICHTPOM B HA4YAJIC KOOPAWHAT!

2 2
p(x,y) = \/('xl — )"+ -
2. Jlokaxute, 9TOo PyHKIIUSI  p(x,y) = |arctg(1 + x) —arctg(1+ y)| SIBJISIETCSI METPUKOM Ha
MPSAMOM BBIACHUTE, SIBJISIETCS JIX MPOCTPAHCTBO (R, p) IOJIHBIM.

3. SBnsiercs MM NPEeIKOMIIAKTHBIM MHOXECTBO (PYHKIIUN {xn ()= t"} B IIPOCTPAHCTBE

C{o,l} 9
2

4. Cxommtcs mu B ipocTpancTse C[0,1] mocmemoBaTensHOCTS (yHKITHIA

fe, ) =1" =22},

Konrpoabnas padora Ne 4

4
1. Haiigure HOpMy oneparopa A: C[O,l]—>C[O,1] , Ax(t ):j T X(T )d T.
0

1. TlycTs 3aaHa IOCTEAOBATENFHOCTD JEHCTBUTENBHEIX HCeN {4,,4,,...}. IIpn

KaKUX yCJIOBHUSX Ha OTU YHCJIa onieparop A:l, —>1,, Ax=Ax,,A,%,,..A4 X, ,...)

A R

ABJIACTCA OI'PaHUYCHHBIM M KaKOBa €T0 HOpMa?

3. IlycTb 3agaHa moCieA0BaTEIbHOCTh TMHENHBIX OIEPATOPOB
A, :l, —>1,, Ax=(x,x,,..x,,,0,x,,, ...). IMeeT 11 3Ta Mocae0BaTeIbHOCTh
npejiesl B IPOCTPAHCTBE JTMHEUHBIX OTPAHUYECHHBIX ONIEPATOPOB U, €CIU 11a, TO
KaKOB XapakTep CXOAUMOCTHU?

Tunosbie 3a1a4u Kk I MmoayJiro



1. KakoBa MOIIIHOCTh MHO>KECTBA BCEX OTPE3KOB Ha MPSMOM, KOHIIbI KOTOPBIX CYTh
esble yucia?
2. TloctpoiiTe B3aMMHO-0JHO3HAYHOE OTOOpaKEHHE MHTEpBajia (a, b) Ha YUCJIOBYIO

IpsIMYIO.

2. IlpuBeauTe MpUMEp TAKOrO U3MEPUMOro MHoxecTBa £ c[0,1], 40 mE=0, mE :% :

3. IlycTh E -- u3MepuMoe, OTPAaHUYCHHOE MHOXKECTBO U QYHKIHUA f *(x) M3MepHMa
Ha E . Cleqyer v oTcroaa, uTo QyHKIus f(x) m3mepuma Ha E ?

4. Unrerpupyema mu o Pumany ciemyromas (pyHKIUS, 3aaHHas Ha oTpeske [0,]],
L xeP,
,TIe P, €CTh KAHTOPOBO MHOXECTBO. Briuncnure uuTerpan

ﬂ@=&ﬁﬂ%

JleGera ot 5Toit hynkimu o orpesky [0,1].
6. Buruncnure unterpan Jlebera ot cienyromeit GyHKIUU 110 0TpesKy [0,1]

X, X—UppayuoHa/bHO, X > E

f(x)=1{x>, x—uppayuonamHo, x < 5

1, x—payuonanvro

I dx

onB-x

8. TlpuBenuTe IpEMep MOCIEA0BATENLHOCTH 3aJaHHBIX Ha oTpeske [0,1] n3mepumbix
CYMMUPYEMBIX QYHKIHMH {f, (x)}, TAKUX, YTO

£, (x) = f(x)noumu ectooy, lim J-fn (x)dx # .[f(x)dx.
R (8 [6.1]

7. Boruncnure unterpai Jlebera or HeorpaHMYEHHON QYyHKIUN

Tunossle 3agaun k I moay.iro

1. Jlokaxkure, 4TO yKa3aHHas (yHKIIHS SIBISCTCS METPUKOM B R® 1 M300pa3uTe B
ATOM METPUKE E€IMHUYHBIN 1Iap C HEHTPOM B Hayaje KOOpPAWHAT:

POey) = =) + (5, = )"
2. Jloxaxwure, 9To GYHKIUSA  p(x,y) =|arcig(l+ x) — arcig(l+ y)| ABISETCSA METPHKOI Ha

TIPSAMO}i BBISICHHUTE, SIBJISIETCS JIM HPOCTPAHCTBO (R, p) MOMHBIM.
3. SBnsieTcs au MPEeIKOMITAKTHBIM MHOXKECTBO (PYHKITUH {xn ()= t"} B IIPOCTPAHCTBE

qosl?
2
4. Cxomurcs mu B ipoctpanctse C[0,1] mocaenosaTensHOCTS GyHKIMI
{xn t)=t" —tz”}.
o . t
5. Haiimure Hopmy omeparopa A: cloi]-clo1], 4 (0= [ rx(2)dr

0



6. IlycTs 3a1aHa TOCIEI0BATENLHOCTD JIEHCTBUTENBHBIX Yucen {4,,4,,...}. [Ipu kakux

YCIOBMSX HA 3TH 4HcCaa oneparop A4:/, »1,, Ax=(A4,x,,4,x,,...4,x,,...)

ABJIACTCA OI'PaHUYCHHBIM M KaKOBa €TI0 HOpMa?

PEATTEEEES

7. IlycTh 3amaHa OCIEN0BATENBHOCTD JMHENHBIX OIIEPATOPOB

A, L, =1, A x=(x,,x,,..x

n-1 70’ X

n+l *

). HMmeet 1u 3Ta IIOCJIICAOBATCIbHOCTD

npezes B MPOCTPAHCTBE TMHEHHBIX OrpaHUYEHHBIX ONIEPAaTOPOB U, €CJIU /1a, TO
KAaKOB XapaKTep CXOJUMOCTH?

2. Ouyenounvie mamepuausl 0151 NPOBEOCHUA NPOMENHCYMOUHOU AMmMecCmayuu

[Inanupyemsblit
Py . Tumosrie
o0pa3oBaTebHbIHI Kpurepuu orieHUBaHUS 1
KOHTPOJIbHBIC
pe3ynbTar (KOMIICTSHIIHS, IIKaJIa OLICHUBAHWISI
3a1aHus
WHIUKATOP)

OIIK-1 Criocoben 1. Haiitu MOIHOCTE | ® [Ton1110 u npasuivbro 0amwl
MIPUMCHSTH MHO’KECTBa YETHBIX omeemul Ha éce
(dyHIaMCHTAILHBIC YHCEIL. NOCMAgIeHHble BONPOCYL,

3HaHUS, TIOJYICHHBIC B
00J1acTh MaTEeMaTUYECKUX
U (WJIM) €CTECTBEHHBIX
HayK, U HCTIOJTb30BaTh HX
B Mpo()eCcCHOHATBHOM
JeSITeTbHOCTH

OIIK-1.1 Ocymectsisier
0TOOp TEOPETUIECKOTO U
MPaKTUYECKOTO
MaTepuasa

OIIK-1.2 Pemraer
THUTIOBBIC 337]a4 B PaMKax
npodeccuoHaTbLHON
JCSITeTTbHOCTH

OIIK-1.3 Hcnons3yer
pa3IMYHbIE METObI 1
IPUEMBI PEIIICHUS 331a4
npohecCHOHATBLHOM
JIeSITeTbHOCTH

2. IToctponts

oToOpaxeHue

WHTEpBaja Ha

MPSMYIO.

3. Haittu HOpMY

byHKITUN

sin X Ha OTPE3Ke

[0,3].

4. Bpruuciure

uHTerpan Jlebera ot

HEOTPaHUYECHHOU
dx

byHKIIUN (J}) Nk
5. CxoouTcd 1 B
IIPOCTPAHCTBE C[O,l]
MOCJIEI0BATENbHOCTh
byHKIUH

{x”(t):t" —tz”}.

6. Haitgure HOpmy
oreparopa

A: clo1]-clo],

t
Ax(t)=[x(7)dr.
0

npugeoenvl Heobxooumble
npumepbl, CnyoeHm
noKaszvléaem noHUMAaHue
uznazaemo2o mamepuaid
— 85— 100 6annoes

o [lonHo u npasuibHo OaHvl
omeemnwl Ha 6ce
nocmasieHHvle 60NPOChl,
npusedeHvl npumepbl,
OOHAKO UMEIOMCS
HEeMoOYHOCMU, 8 UelOM
CMYyOeHnm noKazvléaem
NOHUMAHUE U3YYEHHO20
mamepuana
— 70— 84 6anna

e Omeem Oamn 6 OCHOBHOM
npasUIbHO, HO
Heo0oCmamoyHo
aApeyMeHmMupoBaHbsl
8b18000bl, NPUBEOECHBI HE
6ce Heobxooumvle
npumepul
—40 - 69 6annos

o Jlanwvi HesepHble omeenvl
HA NOCMAGJIeHHbLEe
BONPOCHL




—0 -39 6annos

V. YuebHo-MeTonn4Yeckoe U HHPOpMaIMOHHOE o0ecrieYeHne TUCIUIIIMHBI
1) Pekomenayemas muteparypa

a) OcHoBHAag JUTEpaTypa:

1. Koamoropos A.H. JaemeHnTsl Teopun GyHKIUNA U GYHKIUOHATBHOTO aHANIM3A. -
Mockga: ®usmariur, 2012. - 573 ¢. - (Kimaccuueckuii yHUBEPCUTETCKUN yUEOHUK). —
ONEeKTPOHHBIN pecypc. — Pexum JOCTyma:
http://biblioclub.ru/index.php?page=book&id=82563

2. Harancown, W. I1. Teopust ¢hyHKIMIA BEllIECTBEHHOI MEPEMEHHOM : y4eOHHK ISl BY30B /
W. I1. Harancon. — 6-e uzn., ctep. — Caunkr-IlerepOypr : Jlans, 2022. — 560 ¢. — ISBN
978-5-8114-9340-1. — Tekcr: snexkTpoHHbId // JlaHb AIIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/189430

0) JlonmosiHuTeIbHAS JIUTEpPATypAa:

1. Tpenorun, B. A. ®yHkunoHanbHbld aHanu3 : yueOHuk / B. A. Tpenorun. — 3-e
u3a., ucnp. — Mocksa : @uszmarnur, 2002. — 488 ¢. — Pexxum gocTyna: mo momnucke.
— URL.: https://biblioclub.ru/index.php?page=book&id=82613

2) Ilpoepammnoe obecneuenue

Google Chrome 6ecruiatnoe [10

Sunexkc bpaysep 6ecruiatnoe [10

Kaspersky Endpoint Security 10 | akT Ha nepenauy npaB [1K545 ot 16.12.2022

MHuorohyHKIIMOHATBHBIHI 6ecrutatnoe [10

penakrop ONLYOFFICE
OC Linux Ubuntu oecmtataoe [10
3) Cospemennvie  npogeccuonaivivie 06azvl  OAHHBIX U UHDOPMAYUOHHBIE
CNpasoyHble CUCEMbL
Bua nndpopmanuoHHoro pecypcea,
Ne HalMEeHOBaHHe
n/n HHGOPMALMOHHOTO Anpec (URL)
pecypca

1 9BbC «ZNANIUM.COM» https://znanium.com/

2 OBbC «IOPAUT» https://urait.ru/

3 IBC «VHuepeurerckas https://biblioclub.ru/

OnOJIMOTEKA OHJIATH)

4 OBC IPR SMART http://www.iprbookshop.ru/

5 9BC «JIAHb» http://e.Jlanbook.com

6 S5BbC TsI'Y http://megapro.tversu.ru/megapro/Web
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https://e.lanbook.com/book/189430
https://biblioclub.ru/index.php?page=book&id=82613
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://megapro.tversu.ru/megapro/Web

7 Penosurapuii TBI'Y http://eprints.tversu.ru
2 Pecypcsl nznarensctBa Springer http:/link.springer.com/
Nature
9 CIIC KoncynbrantlIntoc (B ceTu
Tel'Y)

VI. Mer OQUICCKHUEC MaTEPpUAJILI A Oﬁy‘laIOI[lI/IXCH 110 OCBOCHMIO JTUCIINILINHBI
BOHpOCbI AJIA MMOATOTOBKH K 3aqéTy

1. ITonsTme MomHOCTH MHOXeCTBA. [Ipumepsl cueTHBIX MHOKECTB. TeopeMbI O
CYETHBIX MHOXKECTBAX.

2. HecuétHocTh MHOXECTBA uncels oTpeska [0,1]. MHOecTBa MOIITHOCTH

KOHTHHYYM.

CrpyKkTypa OrpaHUYEHHOI0 OTKPBITOrO MHOKECTBA HA MPSMOM.

Mepa OTKpBITOrO OrpaHHYEHHOTO MHOKeCTBA. OCHOBHBIE CBOMCTBA MEPHI.

Mepa 3aMKHYTOr0 OrpaHUYEHHOTO MHOYKECTBA U €€ CBOMCTBA.

BHewHsAs 1 BHYTPEHHS MEPbl OTPAHUYEHHBIX MHOXECTB.

W3mepruMble MHOXKECTBA U UX CBOMCTBA.

N3mepumble QyHKIMU, OCHOBHBIE TEOPEMBI 00 U3MEPUMBIX (QYHKIIHSIX.

N3mepuMocTh HENIPEPHIBHBIX (QYHKITUH.

= Y ® N N »n kW

S

. Pa3Hple THIBI CXOUMOCTH MOCIEA0BATEIbHOCTEN U3MEPUMBIX (DYHKIIUH.

[—
[—

. Onpenenenne unrerpaia Jledera.

[E—
[\

. Teopema o cpeiHeM, MUHTErpajl OT KOHCTAHTHI.

[E—
(98]

. [lonHast aniuTUBHOCTH UHTErpania Jlebera.

[
N

. CBoiicTBa unterpana Jlebera OTHOCUTENBHO (DYHKIIHA.

[E—
[9)]

. IlpenenbHblii epexo o1 3HakoM uHTerpana Jledera.

[E—
AN

. Cymmupyembie GyHKITAN

[E—
~J

. [lonsATHS MEpBI U UHTErPaa B MHOTOMEPHBIX NPOCTPAHCTBAX.

[E—
o0

. Hepasencrsa I'€npaepa 1 MUHKOBCKOTO.

[E—
\O

. [Ipumepsl METPUUECKUX TPOCTPAHCTB.

[\
S

. IIpuHITUTT C)KATBIX OTOOpaKEHUH.

[\
p—

. KOMIIakTHOCTh B METPUUYECKUX IPOCTPAHCTBAX.
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22. Kpurepuii mpeIKOMIIAKTHOCTH B pocTpancTae Cla,b].

23. JIuHenHble HOPMUPOBAHHBIE IPOCTPAHCTBA, CXOAUMOCTD 10 HOPME.

24. JIuHeHbIE ONEePATOPhI, HEMPEPHIBHOCTh U OTPAHUYEHHOCTD JIMHEWUHOTO
omneparopa.

25. Hopma orpaHuyeHHOro oreparopa, CiocoObl €€ BEIYUCICHUS.

26. IIpocTpaHCTBO JIMHEWMHBIX OIPAHUYEHHBIX ONIEPATOPOB, €TO MOJHOTA.

27. Obpatumsbie onepaTopsl. JIMHEHHOCTH OnepaTopa, 0OPaTHOTO JIMHEHHOMY.

28. O0paTUMOCTh orepaTopa, OJIM3KOTO K 00paTUMOMY.

29. O6paTumocTs orepatopa I — 4. Psn HelimaHa.

30.CnekTp u pe30JabBEHTA ONEPATOPA.

31. Teopema 06 OTKpPBITOM OTOOPAKEHUU.

32. Teopema o 3aMKHYTOM rpaduke.

33.Teopema Xana-banaxa.

34. Unterpan Ctunrbeca. [IpencraBienne TMHEHHOrO HENPEPBHIBHOTO QyHKIIMOHATA

HaJl IpOCTpaHcTBOM Cla,b] U Haj IPOCTPAHCTBOM L [a,b].

35. [lonsiTe ruiibOEpTOBa MPOCTPAHCTBA, IPUMEPHI.

36. OpToroHanbHble CUCTEMBI B THJILOEPTOBBIX MPOCTPAHCTBaX. Teopema 00
OpPTOTOHATIU3ALIUH.

37. Pan ®ypee. HepaBenctBo beccenst.

38. Teopema Pucca-®duiepa. M3omopdusm rusib0epTOBBIX MPOCTPAHCTB.

39.Teopema Pucca o mpeacTaBiIeHUN JUHEHHOTO HEMPEPHIBHOTO (DYHKITMOHANIA HAJl

TJIbOEPTOBBIM MPOCTPAHCTBOM.

MCTOIII/I‘-ICCKI/IC YKaszaHus JJId oﬁyqamumxcn 110 OCBOCHMIO JUCHUILVIMHBI

Opranusys cBOI0 y4eOHYIO0 paboTy, CTYACHTHI JOTKHBI:

Bo-nepevix, BHISBUTh PEKOMEHIYEMBIN PEKUM U XapakTep yueOHOU paboThI
[0 M3YYCHUID TEOPETUYECKOTO Kypca, MNPAKTUYECKOMY NPUMEHEHHUIO
W3yYEHHOTI'0 MaTrepualia, IO BBINOJHEHUIO 3aJaHUN Ui CaMOCTOSITEJIbHOU
paboThI, IO UCTIOJIBL30BAHUIO HHPOPMAITMOHHBIX TEXHOJOTUMN U T.]I.

Bo-eémopbix, 03HAKOMUTBCS C yKa3aHHBIM B METOJAMYECKOM Marepuale 1o
TUCIUILUIMHE TepeYyHeM Yy4eOHO-METOJMYECKUX U3JaHul, PEKOMEHYEeMBbIX
CTyJICHTaM JJis MNOJATOTOBKM K 3aHSTHUSIM UM BBINOJHEHUS CaMOCTOSTEIbLHOU
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paboThl, a TakKXe ¢ METOAMYECKHMMHU MaTepuajiamMu Ha OyMaXHBIX W/WIU
AIEKTPOHHBIX  HOCHUTENSAX, BBINYUIEHHBIX Kadeapoil CBOUMHM CHJIAMH U
peAoCTaBIsieMbIe CTyICHTaM BO BpeMsl 3aHSITHI.

CamocTtosiTenbHas padoTa CTYACHTOB, MPEIyCMOTPEHHAs] Y4€OHBIM ILJIAHOM
JIOJDKHA COOTBETCTBOBAaTh 0ojiee TIyOOKOMY YCBOCHHMIO H3y4aeMoro Kypca,
dbopMUPOBATH HABBIKA HCCIEAOBATEIHCKOW pabOTHl U OPUEHTHUPOBATH CTY/ICHTOB
Ha YMEHHE NIPUMEHSITh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.

1. Padora ¢ y4eOHbIMU MOCOOMAMM. JJIsI MOTHOIIEHHOTO YCBOEHHUS Kypca
CTYJIEHT JOJDKEH, TMpPEeXJIe BCEro, OBJaJ€Th OCHOBHBIMU TOHATHSIMHU HTOU
TUCHUTUIMHBL. Heo0X01MMO yCBOUTD ONpeeIeHUs] U IOHSATHS, YMETh NPUBOJIUTh UX
TOYHbIE (POPMYIUPOBKHU, MPUBOJUTH IPUMEPHI OOBEKTOB, YIOBIETBOPSIONINX STOMY
onpeaeneHnto. Kpome toro, HeoOX0auMO 3HaTh KPYT (HDaKTOB, CBSI3aHHBIX C JAHHBIM
noHsTueM. TpedyeTcst Tak)Ke 3HATh CBSI3M MEXK]y MOHSITUSIMU, YMETh YCTaHABIUBATh
COOTHOIIICHUSI MEXAY KlacCaMUu 0OBEKTOB, OMUCHIBAEMBIX PA3IMUHBIMU MOHSITUSMH.

2. CamocrosiTesibHOe H3ydyeHMe TeM. CamMocTrosiTebHass paboTa CTyAeHTa
ABJISIETCA BAXKHBIM BHUJIOM JAESTEIBbHOCTH, TMO3BOJSIONIMM XOPOIIO YCBOWTh
M3y4aeMbIil MpeMeT U OJAHUM M3 YCIOBUH JOCTHKEHHUS HEOOXOJAUMMOTO KauyecTBa
MOJATOTOBKM W TPOQPECcCCHOHAIbHONW MEpPernoAroToBKU crnenuanuctoB. OHa
MpENoiaraeT caMOCTOSITEIbHOE U3YyUYEHHUE CTYJAECHTOM PEKOMEHJOBAHHOW Y4eOHO-
METOJMYECKOW JIUTEPaTyphl, PA3IMYHBIX CIPABOYHBIX MaTEpHUAJIOB, HaMKUCAHUE
pedepatoB, BBICTYIUICHUE C IOKJIAJIOM, MOJTOTOBKY K JEKIIMOHHBIM U MPAKTUYECKUM
3aHSTUSAM, OJITOTOBKY K 3a4ETYy.

3. IloaroroBka K mNpaKTH4YeCKHMM 3aHATHAM. [lpu noOATOTOBKE K
MPAKTUYECKUM 3aHSTUSIM CTYJEHTAaM PEKOMEHIYETCA CJIEI0BaTh METOAUYECKHM
PEKOMEHIAIUSM T10 paboTe ¢ y4eOHBIMU TOCOOUSIMU, TPUBEICHHBIM BBIIIIE.

4. CocraBienmne rJjoccapusi. B rioccapuii JTOJDKHBI OBITH BKJIFOUEHBI
OCHOBHBIE MOHSITHUS, KOTOPbIE CTYJICHThI U3Y4YalOT B XOJE CAMOCTOSITEILHON pabOTHI.
JI71s1 TOTHOTHI UCCNIEIOBAHUSI PEKOMEH TYETCSl BOUCHIBATH B TJIOCCAPUMN U T€ TEPMUHBI,
KOTOPBIEC CTYJICHTaM OYyT PACKPBITHI B XOJI€ JICKIIMOHHBIX 3aHITUH.

5. CocraBiieHHe KOHCNEKTOB. B KOHCIEKTE OTpa)K€Hbl OCHOBHBIE MOHATHS
TeMbl. JIJIsi HaArisagHOCTH W yJA0o0CTBa 3allOMHUHAHUS HCIOJIb30BAaHBI CXEMBl H
TaOJTUIIBI.

6. IlonroroBka k 3auéry. Ilpu moaroroBke Kk 3a4€Ty CTYAEHTHI JIOJKHBI
HCIIOJIb30BaTh KaK CAMOCTOSATENIBHO MOATOTOBJICHHBIE KOHCIIEKTHI, TAK U MaTePUAJIbI,
MOJTyYEHHBIC B XOJI€ 3aHITHUH.

KauecTBO yCBOEHMSI CTYIEHTOM Ka)IOW AUCHMIUIMHBI olleHuBaeTcsa mo 100-
OaITEHOM MIKaJTe.

WNuTerpanbHas pedTHHTOBas orieHKa (0aimt) mo Kaxaomy (mepuoay oOydeHus)
CKJIAJBIBACTCSI W3 OIEHKM TEKyIIel paboThl CTYyJIEHTOB HA CEMHHApCKUX U
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NPAKTUUECKUX 3aHATHUSIX, BHIIOJHEHUS HHANBUAYAIbHBIX TBOPUECKUX 3aJaHHUM U Jp.
U OLEHKM 3a BBIIIOJHEHUE CTYJEHTOM Y4Ye€OHOro 3aJaHusl IpPU PEUTHUHTOBOM
KOHTpoJsie ycneBaeMocTu. [Ipu 3ToM n07as GaisioB, BBIAEIECHHBIX HAa PEHTHHIOBBIN
KOHTpPOJIb HE JAOJKHA npeBblmiath 50% oOmel cyMMbl OajuloB JaHHOTO MOJIYJIS
(mepuoma oOyueHus).

MaxkcuMmanbHas cymma OaioB MO y4eOHOM AUCIMIUIMHE, 3aKaHUYMBAIOIIEHCS
3a4eToM, 0 uToram cemectpa cocrasiset 100 6amios (50 6amioB — 1-it mogyss u 50
0aJIOB — 2-i1 MOJIYJIb).

Crynenty, HabpaBmuii 40 6anoB M BBILIE IO UTOraM pabOTHl B CEMECTpPE, B
HK3aMEHALIMOHHON BEJOMOCTH U 3a4E€THOM KHM)KKE BBICTABIISICTCS OLIEHKA «3aYTEHO».
Crynenty, HaOpaBiemMy 10 39 6ajijIoB BKIIOUUTEIBHO, CIAET 3a4eT,

CornacHo moaxoaaM OauIbHO-PEUTHHTOBOM CHCTEMBI B paMKaX OIEHKHU
3HAHUW, YMEHMU, BiIajeHUNd (YMEHHUN NPUMEHSTh) U (WJIM) ONbITA JEATCIHHOCTH
JUCIUIUTAHBI YCTAHOBJICHBI CIIECAYIONINE aCTIEKTHI:

e CopepxaHue y4eOHOM AMCHUIUIMHBI B paMKax OJTHOTO CEMECTpa JAEIUTCS Ha
nBa Moxayns (mepuona oOydenwusi). Ilo oxkoHuanuum mopmyns (mepuoaa oOyuyeHUS)
OCYILECTBIISIETCS] PEUTUHTOBBIN KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYJIEHTOB.

e Cpoxu npoBeACHUS PEUTUHTOBOTO KOHTPOJIS:

ocennuu cemecmp — | PENTHHIOBBIA KOHTPOJIb YCIIEBAEMOCTH IPOBOJIMUTCS
CoracHo rpaguky ydebHoro npouecca, Il pedTHHIOBbII KOHTPOJIb yCIIEBAEMOCTH -
JIBE TOCJIETHUE HEAENIN (PaKTUYECKOTO 3aBEpUICHHs CEMECTpa Mo rpapuKy yueOHOro
npolecca;

gecennull cemecmp — | peHTHUHrOBBIA KOHTPOJIb YCHEBAEMOCTH IPOBOAUTCS
corjlacHo rpaduky yueOHoro npoiecca, [l pedTHHTrOBbIN KOHTPOJIh YCIIEBAEMOCTH -
JIBE TIOCJIETHUE HeNlean (PAaKTUYECKOro 3aBEpPIIEHUsI CEMECTPA MO rpaduKy yueOHOro
nporiecca.

VII. MarepuajibHO-TeXHUYECKOE o0ecriedeHue JUCITATITTMHbBI

OcHaleHHOCTh
HaumeHoBaHue cnenuaIbHbIX Tlepeyenb JHIEH3HOHHOIO
CHenHATbHBIX* IIOMeIIeHn MOMeIeHHN U MPOrpaMMHOI0 00ecreYeHusl.
M NIOMeIlleHU# 1151 noMeueHuu aJjis PexBU3HMTHI NOATBEPKAAIOLIETO
CaMOCTOSITeIbHOM PadoThl CaMOCTOATEJIbHOMN AOKYyMEHTA
padoThbI
YueOHast ayuTOpust AJis Komnnexm yuebnotii Google Chrome — OecrutaTHoO
IIPOBEJCHUS 3aHATUI Mmebenu, Kaspersky Endpoint Security 10 mis
JEKIIMOHHOI'O TUIIA, 3aHIATHN | UHMepaKkmueHas Windows — AKT Ha nepeaauy npas
CEMHHApPCKOro THUIIA, cucmema. [1K545 ot 16.12.2022
KYPCOBOTO MPOEKTUPOBAHUS Lazarus — GecruiatHo
(BBIMOJTHEHUSI KYPCOBBIX OpenOffice — GecrutatHo
paboT), TPYNIOBBIX U MHuoro(yHKITMOHAIbHBIN
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WHIBUIYaIbHBIX
KOHCYJIbTAIIUH, TEKYIETO
KOHTPOJIS U IPOMEKYTOUHON
aTTecTaluu,
yuebHas ayoumopus. Ne 312
(170002 Teepckas oo, 2.
Tsepw,
nep. Caooswiii, 0. 35)

penakrop ONLYOFFICE GecruiatHoe
[10 — 6ecnnaTHO

OC Linux Ubuntu 6ecmnaruoe IT1O —
OecrIaTHO

VIII. Cenenusi 06 00HOBJIeHMM pado4eil MPOrpaMMbl AUCHMIIIAHBI

Ne OO0HOBJICHHBIT Onucanne BHeceHHbIX | /laTa u Ne mporokosia
ILI. | pa3gesa padouei U3MEHEeHM I 3acegaHus Kadeapsl /
MPOrpaMMblI METOANYEeCKOro
AUCHUNIMHBI coBera (pakyJbTeTa,
yTBepAMBILEro
U3MEHEeHM S
1.
2.
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