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|. AHHOTALIHS

1. lean ¥ 321249 JUCIHHILIMHBI

Ilenu: QGopMupoBaHHWE KOMIICTCHIIMM B 00JIACTH  MaTEMaTHYCCKUX
JTUCITUTIINH, BKJTIOYasi 3HAHWS, YMEHHsI, HaBBIKH, O0ECIEYMBAIONINE YCTICITHOCTh
HAyYHO-TICIArOTHUECKON e TeTLHOCTH.

OCHOBHBIMU 3a0ayamy U3y4€HUS TUCUUIUIUHBI ABJISIOTCS:

1. dyngameHTanpHas TMOATOTOBKAa B 00JIAaCTH (PYHKIIMOHAIBHOTO aHald3a M
Teopuu (QYHKITUH;

2. yMEHHE NMPUMEHATh METOAbI (PYHKITMOHAILHOTO aHaIn3a U TCOPHH (PYHKITUI
BCIIIECTBCHHOT'O TIEPEMEHHOIO MpPH HM3YyYCHWH YPaBHCHUHW B YaCTHBIX
MIPOU3BOIHBIX, YNCICHHBIX METO/IOB, METOI0B ONITUMHU3AITNH;

3. TOJy4YeHHUE MPAKTUIECKUX HABBIKOB pabOTHI ¢ METOAaMHU (PYHKIIMOHAIEHOTO
aHaJu3a.

4. oBNaJicHUE MATEMAaTHYCCKUM S3BIKOM, Ha KOTOPOM HaIMCaHbl MHOTHE
pasaenbl MaTeMaTUKH U (DU3UKH.

2. MecTo mucuuiuiaabl B cTpykrype OOII
JlucuuiinHa OTHOCUTCS K 00si3aTeNIbHOM YacTu Osioka 1 yuyeOHOTO miaHa —
K JIUCIUTIIHHAM, (OPMHPYIONUM YHHUBEpCAIbHBIC W 00menpodeccnoHaIbHbIC
KOMITETCHIIUH. [[UCIIUTIIIMHA UMEET JIOTUYSCKUAE U COACPKATEIbHO-METOIUICCKIE
B3aMMOCBSI3M CO  BCEMH  MaTeMaTHYeCKUMH W  ©CTECTBCHHOHAYYHBIMU
JTUCIUTITMHAMMU.
JIJist yCTIEIIIHOTO OCBOEHHUS JUCIUIUIMHBI HEOOXOJAMMBI 3HAHUS U YMEHHS,
MpPUOOPETEHHBIC B PE3YJIbTaTe U3yUCHUS MATEMATHUECKOTO aHAIN3a U alNTreOphl.
OcBoeHue AUCIUIUIMHBI JUIsl JallbHEUINEro OOy4YeHUss B Marucrparype Io
OOJBITMHCTBY MaTEeMaTHIECKUX MPOUIICH MOATOTOBKH.
JucrummHa n3ydaercs Ha 3 kypee (6-i cemecTp).

3. O0beM qucHMIUIMHBI: 3 3a4eTHBIX eauHuipl, 108 akameMuueckux 4acos, B TOM
qyucse:

KOHTAKTHAs1 ayJUTOPHAs padora: JeKkiuu 36 YacoB, MpakTUYecKue 3aHsATus 36
YacoB;

caMocTosiTe/IbHAsI padoTa: 36 4acos.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] MO JMCIHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMHU Pe3yJIbTATAMH 0CBOCHHS1 00Pa30BaTe/IbHOU MPOrPaMMBbI

[Tmarupyemble pe3ynnbTaThl OcBoeHHsT | [LmaHupyeMble pe3yabTaThl OOYdeHUs IO UCIMTUTIHE
00pa3oBaTeIbHOM MPOrpaMMBI
(bopmupyembie KOMITETESHITHH )




OIIK-1 CriocobeH npuMeHSTh
(byHIaMeHTabHbIE 3HAHNUS,
IIOJTy4EHHbIE B 001aCTH
MaTeMaTHUYECKUX U (WJIN)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh
UX B IPO(eCCUOHAIBHON JIeATeIbHOCTH

OIIK-1.1 OcymiectBisieT OTOOP TEOPETHYECKOTO H
MIPaKTUYECKOr0 MaTepuasia

OIIK-1.2 Pemmaer THUmoBBIE 3ajladd B paMKax
podecCHOHATbHOM JIeATEIIBHOCTH

OIIK-1.3 Mcnonb3yeT pa3iIuyHbIe METOJbI M IMPUEMbI
pereHus 3a1a4 npopeCCUOHATBHON 1eATEIIbHOCTH

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXOKIEHUS

3aueT (6 cemectp).

6. SI3bIK NpenoAaABAHUS . PYCCKHIA.




Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasjgejam) C

YKazaHUuEM OTBCIACHHOI'0 Ha HHUX KOJHYECTBA aKaAEMHUYCCKHUX YaCcoB M BUI0B

YUeOHbIX 3aHATHH

YuebHasn nmporpamMma — HAaMuMC€HOBaHHE€

pa3/ieioB M TeEM

Pa3penl

Tembl

Bcero
(uac.)

KonrakrHas
padora

IIpakru-
YyecKHue
3aHATHSA

Jlexuu

Camocrosi-
TeJbHasl
padora, B
TOM 4HCJIe
KOHTPO.JIb
(uac.)

1. Mepa
Jlebera Ha
MIPSIMOM.
N3mepumebie
byHKIUU.

1. MHoxecTBa 1
otoOpaxenus. Oneparuu
HaJl MHO>KECTBAMH.
MoIHOCTh MHOKECTB.
CueTHBIC MHOKECTBA.
MHoecTBa MOIITHOCTH
KOHTHHYYM.

11

3 2

6

2. Mepa OTKpBITBIX U
3aMKHYTBIX OTPAHUYEHHBIX
MHOKECTB Ha MPSAMOI.
Buennsist u BHyTpeHHSA
MepbI MHOXKECTBA.
N3mepumsie mo Jlebery
MHOecTBa. CBOMCTBa
mepbl Jlebera.

14

3. Usmepumbie QyHKINHN U
X cBoiicTBa. JleiicTBUS HaL
M3MEPUMBIMU (DYHKIIUSIMHU.
OKBHUBAJICHTHbIE (DYHKITUU.
CxoIumocCTH 1o Mepe 1
IIOYTH BCroAy. TeopeMbl
Eroposa u Jly3una.

11

2. NnTerpan
JlebGera

1. Uuterpan Jlebera ot
U3MEPUMOUN OTPaHUYEHHOU
(GYHKIIUM OTHOTO
EPEMEHHOTO.

2. UnTerpain JleGera ot
U3MEPUMON
HEOrpaHUYeHHOU (PYHKIIUU
OJIHOTO TIEPEMEHHOTO.
[IpenenbHbIN IEPEXO IO
3HAKOM MHTerpasa.

3. Mepa MHOTOMEpPHOTO
MHOKecTBa. IHTerpan
JleGera oT pyHKIIMH MHO-

_4-




YueOHass nporpaMMa — HaMMEHOBaHHe

pa3/iesioB M TeM

Paszgeanl

Tembl

Bcero
(uac.)

KoHTakTHan
padora

IIpakTn-
YyecKue
3aHATHSA

Jleknuu

Camocros-
TeJbHasl
pabora, B
TOM 4YHCJIe
KOHTPOJIb
(uac.)

I'UX IepeMeHHBIX. Teopema
OyOuHmU.

3. O0mme
CBEIIEHHU O
OECKOHEYHO
MEPHBIX
MPOCTPAHCT
Bax

1. IlosmHbIE METpHYECKUE
pocTpan-cTBa. [IpuHnmn
CKMMAIOIUX 0TOOpaKEHUMN.

2. KomMnakTHbpIe MHOXKECTBaA
B METPUUYECKUX
MPOCTPAHCTBAX.
KoMnakTHOCTh ¥ mOJIHas
OrPaHUYEHHOCTh. TeopeMa
Apuena.

3. HopmupoBaHHbIE U
0aHaxOBbI MPOCTPAHCTBA.
[Ipumepsl.

4,
JIuneiHbie
OTIepaTOPbI
U QyHKIIHO-
HaJIbL.

1. JIuneiiHble oniepaTopsl.
Orpann4eHHOCTh U
HEIMPEPHIBHOCTD JIMHEUHBIX
oneparopos. Hopma
JIMHEWHOTO OmepaTopa.
[TpocTpaHCTBO TMHEMHBIX
HEIPEPBIBHBIX ONEPATOPOB.
Ero nonnora. CumnpHas u
PaBHOMEpHAs1 CXOIUMOCTH
MOCJIEI0BATEILHOCTEN
JIMHENHBIX ONIEPaTOPOB.

2. OOpaTHbIii oniepaTop. Psin
Heiimana. Cniextp n
PE30JIbBEHTA OllepaTopa.

3. Teopema banaxa-
[ retinraysa. Teopemsr 06
OTKPBITOM OTOOpa)KEHUU U
3aMKHYTOM rpaduke.

4. JIunetnpie
¢ynxunonansl. [Tprumepsr.
Teopema XaHna-banaxa.

5. 'unebepToBO
MIPOCTPAHCTBO.
OpTtoronansHOCTh. TeopeMa
00 OpTOrOHAIM3AIIH.




Y4yeOHas nporpaMMa — HAUMEHOBaHH e KonraktHas Camocros-

pa3iesioB U TeM padora TeJbHasA
Bcero a0ora, B
IlpakTH- P ’
(uac.) TOM 4YHCJIe
Pa3peinl Tembl Jlekuuu | deckue
KOHTPOJIb
3aHATHSA
(uac.)

basuc. Pan @ypee.
HepasenctBo beccens.
PasencrtBo [lapceBaits.
IIpencrasiieHne TMHENHOTO
HETPEPHIBHOTO
(dyHKIIMOHaa HaJ
THIIOEPTOBBIM
MIPOCTPAHCTBOM.

Htoro 108 36 36 36

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue yueOHON AUCITUTLIIMHBI CTPOUTCS. HA COUETAHUM ayAUTOPHBIX
3aHITHI U pa3IUYHBIX (HOPM CAMOCTOSITENHHOM PAOOTHI CTYJICHTOB.

Take Ha 3aHATUSAX TPAKTUKYETCS CAMOCTOSITENIbHAs pabdoTa CTYACHTOB,
BBINOJIHCHUE 33JIaHU B MAJIbIX TPYIIAx, MUCbMEHHbIE pabOThI, MOJICITUPOBAHUEC
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTOYHbIM MAaTepUalioM, MPUBJIEKAIOTCS
pecypebl cetu INTERNET. Kypc npemycMaTpuBaeT BBITOJHEHHE KOHTPOJIBHBIX H
CaMOCTOSITENTLHBIX pabOT, MUCBMEHHBIX JOMAIIHMX 3anaHuil. B kauectBe (opm
KOHTPOJISL UCTIOJIb3YIOTCSI PA3JIMYHbIE BAPUAHThI B3aUMOIPOBEPKH 1 B3AUMOKOHTPOJISL.

NHTepakTuBHOE B3aMMOJEHCTBUE CTYJIEHTOB C OJIHOM CTOPOHBI U
MpernojiaBaresis ¢ IPyroil, a Takke CTYJIEHTOB MEXKIy cCO0O0M U ¢ TpernoaBaresieM
BO BpeMsI IPAKTUYECKUX 3aHSITHII.

OopazoeamenvHble mexHoI02UU

1. JluckyccUOHHbBIEC TEXHOJIOTUU

2. Nndopmarmonnsie (udpossie)

3. TexHOMOTHH PA3BUTHS KPUTHIECCKOTO MBIIIJICHUS

Coepemennvie memoowvl oOyuenus

1. AxTuBHOE cryllIaHue

2. Jlexius (TpaguiinOHHAS)

IV. OneHounble MaTepuasbl AJs1 NMPOBeAEeHUs] TeKYylleH M NMPOMeKYyTOUYHOI
arrecTanum

1. Ouenounsvie mamepuainsl 011 nPoBeOeHUs MeKywieil ammecmauuu




Texkymuid KOHTPOJIb YCIIEBAEMOCTH NPOBOJIUTCS B BUJIE YCTHBIX OIPOCOB,
pemieHrs 3aa4  Ha PAKTUYECKUX 3aHATUAX, BBIIOJHEHUS NMCbMEHHBIX
KOHTPOJIbHBIX Pa0OT U PEUTUHT-KOHTPOJIS.

Bes mucnmnimuea nenurces Ha 2 MOAYJA. PEUTHHI-KOHTPOJIb POBOJIUTCS B
KOHIIE KaXJ0ro MOIyJid Ha 8-0M M 16-0if Hemensx cemMecTpa M 3aKJIHYacTcs B
BBINIOJIHEHUM KOHTPOJIBHOM paboThl, cocTosiiei u3 4-5 3agad. s NoAroToBKU K
YCTHBIM OTBETaM, BBHITIOJHEHHIO MUCHMEHHBIX Pa0dOT M MPOXOXKACHUIO PEHTHHT-
KOHTPOJIL CTYIEHTaM IpEeJIararoTcs THUIIOBBIE 3aJa4dM K COOTBETCTBYIOILEMY

MOAYJIIO.

KonTpoabnas padora Ne 1
1. KakoBa MOIIHOCTh MHOKECTBA BCEX OTPE3KOB HA IIPSAMOI, KOHIIBI KOTOPHIX
CyTb LieJIbIE Yrcia’?
2. TlocTpoiiTe B3aMMHO-0THO3HAYHOE 0TOOpaKeHHe MHTepBana (a,b) Ha
YHCIIOBYIO MPAMYIO.
3. TlpuBeauTe npuMep TAKOTO U3MEPUMOro MHOXkecTBa E c[0,1], uto

mE=0, mE:E.

N

4. Tlycth E -- H3MEPUMOE, OTPAHHUYCHHOE MHOKECTBO M (yHKIms f *(X)

n3Mepuma Ha E . Cremyet im oTcrona, uto GyHKnus f(x) u3mepuma Ha E ?

KonTpoabnas padora Ne 2

1. Wnterpupyema mu no Pumany ciemyromas GpyHkius, 3a1anHas Ha oTpeske [04],

1, xeP
f(x)= {2 F;J ,Te P, eCTb KAHTOPOBO MHOKECTBO. Bpruncinure uHTErpan
y XEF

Jle6era ot 510l QpyHKIMH 110 0Tpe3Ky [0,1].
2. Beruncnute unterpan JleGera ot cneayromieil pyHkiuu 1o orpesky [0,1]

1
X, X—UppayuoHambHo, X > E

1
f(x)= X2, X—UppayuoHambHo, X < E

1, X—payuonanvro




. dx
3. Beruucnure unterpan Jlebera ot HeorpaHU4eHHON QYHKITUH I

Q@V3—X
4. TlpuBeaute npuMep MOCIEAOBATEILHOCTH 3a/JTaHHBIX Ha OTPE3KE [0,1]

M3MEPUMBIX CyMMMPYEMBIX QyHKIMH {f, (X)}, Takux, 4TO

f,00 > £ () noumu scrody, lim [ f (x)dx= [ f(x)dx.
" 0] [6.]

Kontpoabnas padora Ne 3
1. Jloxaxkute, 4TO yKa3aHHAs PYHKIIHS SBJISCTCS METPUKOW B R® M n300pa3ute B

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

2 2
p(X,y) = \/(X1 =Y+ (X —Y,)"
2. Hoxaxwute, 9To QyHKIUI (X, Y) = |arctg 1+ x) —arctg(l+ y)| SIBIIIETCSI METPUKOM
Ha NPAMOM BBIACHUTE, SABISETCS JIH MPOCTPAHCTBO (R, p) HOIHBIM.

3. SBnsieTcs MM NMPEKOMITAKTHBIM MHOXKECTBO (PYHKITUH {xn ®) :t“} B
1
MIPOCTPAHCTBE C{O,E} ?

4. Cxoaurtcs i B mpoctpancTse C[0,1] mocienoBaTensHOCTh GyHKIMIA

@) =t" -2},

Konrpoabnas padora Ne 4

t
1. Haiizure nopmy oneparopa A: c[oi]—-c[oz], AX(t)ZJ. X(7)dz.

0

1. IlycTh 3a1aHa MOCIEN0BATENBHOCTD AEHCTBUTENBHBIX YHCENT {A,,4,,...}. [Ipn
KaKUX yCIIOBUAX Ha 3TH umcia onepartop A:l, -1, AX=(A4X,4,X,,... 4 X, ,...)

ABJIACTCA OTPaHUYCHHBIM U KaKOBa €TI0 HOpMa?

3. IlycTb 3agaHa mociea0BaTEIbHOCTh JMHEHHBIX ONEPATOPOB
AL =l Ax=(X,%,,..X,4,0, X, .-.) . IMeeT 11 3Ta mocnea0BaTeaIbHOCTh
npejiesl B IPOCTPAHCTBE JTMHEUHBIX OTPAHUYECHHBIX ONIEPATOPOB U, €CIIU 11a, TO

KaKOB XapakTep CXOIAUMOCTH?



l.

Tunossie 3agaun k I Mmoxy.ro

KakoBa MOITHOCTb MHOKCCTBA BCCX OTPC3KOB HA HpHMOﬁ, KOHIIBI KOTOPBIX

CYTb LCJIBIC yuciua?

2.

[TocTpoiiTe B3aMMHO-0JHO3HAYHOE OTOOpakeHue nHTepBana (a,b) Ha

YHUCJIOBYIO MPSIMYIO.

2.
3.

[IpuBeaUTE IPUMEP TAKOTO U3MEPMMOT0 MHOXKeCTBa E [0,1], uTo mE=0, mE=1.

2
[Tycth E -- M3MEpUMOE, OTPAHUYECHHOE MHOKECTBO U (pyHKIus f *(x)

u3Mepuma Ha E . Cnenyer im otcrona, uro ¢pyHkuus f(x) usmepuma Ha E ?

Wurerpupyema au no Pumany cienyromas QyHKIHUS, 3a1aHHas Ha oTpeske (0],

2, xeP,
JleGera ot ol pynKmuu 110 oTpesky [0,1].
Brrumciure unterpan Jlebera ot cieayromen GyHKImu o otpesky [0,1]

1 xeP
f (x) ={ °,rme P, ecTh KAHTOPOBO MHOKECTBO. BBIYMCIINTE HHTETPAI

1
X, X—UppayuoHabHo, X > E

1
f (X) =4 X%, Xx—uppayuonamwHo, X < 5

7.

8.

1, X—payuonanvro

J- dx

I[IpuBeaUTe MPUMEP TOCIEN0BATENLHOCTH 3aIaHHBIX Ha OTpe3ke [0,1]

Boruncnure unrerpain Jlebera ot HeorpaHuueHHON (HyHKIIUU

M3MEPUMBIX CyMMHpPYeMbIX GyHKIuii {f, (X)}, Takux, 4To

f,() = f (X) noun 6crody, lim [ f,(x)dx= [ f(x)dx.
" 0. [6.1]

Tunosslie 3axa4u Kk Il moxy.iro

1. JTokaxxute, 4TO yKazaHHas QYHKIIUS SIBISICTCS METPUKOM B R U M300pasute B
ATOM METPUKE E€IMHUYHBIN 1Iap C HEHTPOM B Hadaje KOOpAWHAT:

P Y) =0 = Y1) 2 + (% = ¥,)? .

2.

Hoxaxwure, uto GyHKUUS  p(X,y) =|arctg(l+ X) — arctg(l+ y)| ABIETCA METPUKON

Ha NPAMOM BBIACHUTE, SABISETCS JIHM MPOCTPAHCTBO (R, p) HOIHBIM.
SIBisiercst M NPEAKOMITAKTHBIM MHOKECTBO (DyHKLIUN {xn (t) :t“} B

1
MPOCTPAHCTBE C[O,E} ?

Cxopautcs v B ipoctpanctse C[0,1] mocnenoBatensHOCTh GyHKIMIA

@) =t" —t>}.



5. Haiinure nHopmy oneparopa A: c[oi]-clo], Ax(t)z}fx(r)dr'

0

6. Ilycts 3amana mocienoBaTeIbHOCTh IEUCTBUTEIBHBIX YHCE {/11,/12 . } [Tpu

KaKUX yCIOBUAX Ha 3TH umncia onepatop A:l, -1, AX=(A4X,4,X,,...4 X, ,...)

ABJIACTCA OI'PaHUYCHHBIM M KaKOBa €TI0 HOpMa?

7. IlycTh 3amaHa OCIEN0BATENBHOCTD JMHENHBIX ONEPATOPOB
AL >l AX=(X,X,,...%,1,0,X,,; -..) . IMeeT 51 3Ta mocieq0BaTeIbHOCTh

mpcaci B IpOCTPAHCTBC JIMHEHMHBIX OI'PAaHUYCHHBIX OIICPATOPOB U, CCJIIK A4, TO
KaKOB XapaKTCp CXOI[I/IMOCTI/I?

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmayuu

[Inanupyemsblit
Py . Tunossie
o0pa3oBaTeIbHBIHI Kpurepuu orieHMBaHUS U
KOHTPOJIbHBIC
pe3ynbTar (KOMIICTSHIIHS, IIKaJIa OLICHUBAHWSI
3a1aHus
WHJIUKATOP)

OIIK-1 Criocoben 1. Haiitu MOIHOCTD | ® [Ton1o u npaéuvHo Oanvl
MIPUMCHSTH MHO’KECTBA YETHBIX omeemul Ha éce
(dyHIaMCHTAILHBIC YHCEIL. NnOCMAgieHHble 6ONPOCYL,

3HaHUS, TIOJYICHHBIC B
00J1aCTH MaTeMaTHYECKIX
1 (WJIM) €CTECTBEHHBIX
HayK, ¥ UCTI0JIb30BaTh UX
B IIpoheCCUOHATBHOMN
JEATEIILHOCTH

OIIK-1.1 Ocymectsisier
0TOOp TEOPETUIECKOTO U
PAaKTUYECKOTO
MaTepuasa

OIIK-1.2 Pemaer
THUTIOBBIC 337]a4M B PaMKax
npodeccuoHaTbHOM
JCSITeTTbHOCTH

OIIK-1.3 Mcnons3yer
pa3IMIHBIC METOBI 1
IIPHEMbI PELICHHS 33134
podeccHoHaTbLHON
JEATEIILHOCTH

2. IToctponts
oToOpaxeHue
WHTEpBaa Ha
psMYIO.

3. Haiitu HOpMy
byHKIUN

Sin X Ha OTpe3Ke
[0,3].

4. Beruucnure
uHTerpan Jlebera ot

HEOTPaHUYECHHOMU
dx
byHKIIUN :
3-X

23)
5. CxoouTcd 1 B
npoctpanctse C[0,1]
HOCJIeI0BATEIBHOCTh
byHKIMA

k@) =t" —t>"},

6. Haitgure HOpmy
ornepaTopa

A: c[oa]-»c[oy],

npugeoenvl Heobxooumble
npumepbl, CnyoeHm
nokKaszvléaem NnoHUMAaHUe
uznazaemo2o mamepuaid
— 85— 100 6annos

o [lonHo u npasuibHO OaHsl
omeemnwl Ha 6ce
nocmasieHHvle 60NPOChl,
npusedeHvl npumMepbl,
OOHAKO UMEIOMCS
HEMOUYHOCMU, 8 UeIOM
CMyOenm noKazvléaem
NOHUMAHUE U3YYEHHO20
mamepuana
— 70— 84 6anna

e Omeem Oan 6 OCHOBHOM
npasUIbHO, HO
Heo0oCmMamoyHo
aApeyMeHmMupoBaHbsl
8b1800bl, NPUBLOEHBI HE
6ce Heobxooumvle
npumepul
—40 - 69 6annos

—~ 10—




t e J/lanvl HesepHble Omeemvl
Ax(t)=[rx(z)dz. Ha NOCMAGIeHHble

0 80NPOCHL
—0-39 6annos

V. Yueb6Ho-MeTOoqu4ecKkoe U HHGOPMAIIMOHHOE o0ecTiedyeHHe THCIMILTHHBI
1) Pekomen tyemast Jiuteparypa
a) OcHoBHAas1 JIMTEpPaTypa:

1. Kommoropos A.H. DnemenTtsl Teopun GyHKINUNA U GYHKIUOHATBHOTO aHAU3A.
- MockBa: ®usmariaut, 2012. - 573 c. - (Knaccuueckuil yHMBEpPCHUTETCKUUN
y4€OHUK). — DOneKTpOHHBIN pecypc. — Pexum J0CTyTa:
http://biblioclub.ru/index.php?page=book&id=82563

2. Harancon, U. I1. Teopust pyHKIMIA BEILIECTBEHHON IEPEMEHHOM : YU€OHHK JJIs1 By30B
/ W. T1. Hararcon. — 6-¢ m3n., ctep. — Cankt-IlerepOypr : Jlans, 2022. — 560 c. —
ISBN 978-5-8114-9340-1.— Tekcr: onektpoHHblii// JlaHb : 3IEKTPOHHO-
oubmoreynas cuctema. — URL: https://e.lanbook.com/book/189430

0) JlonosiHuTEIbHASA JIMTEPATYpPA:

1. Tpenorun, B. A. ®yHKIMoHANBHBIN aHanu3 : yueOHuK / B. A. TpeHorus. — 3-¢
u3a., ucnp. — MockBa . ®usmarnur, 2002. — 488 c. — Pexum noctyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=82613

2) Ilpoepammnoe obecneuenue

Google Chrome oecriataoe 110

Anpnexc bpaysep 6ecmiatnoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 or 16.12.2022
MHoro¢yHKIHMOHATBHBIHI oecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 0Oasvl  OAHHBIX U UHDOPMAYUOHHBIE
CNpABoUHbIE CUCTIEMbL

Buna unpopmManmoHHOT0 pecypca,
Ne HauMeHOBaHHUe
n/n UH(OPMALMOHHOT' O Anpec (URL)
pecypca
1 ObC «ZNANIUM.COM» https://znanium.com/
2 9BC «IOPAUT» https://urait.ru/
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http://biblioclub.ru/index.php?page=book&id=82563
https://e.lanbook.com/book/189430
https://biblioclub.ru/index.php?page=book&id=82613

3 IBC «VHupepenerckas https://biblioclub.ru/
OO0 INOTEeKA OHJIAWH)
4 9BC IPR SMART http://www.iprbookshop.ru/
5 ObC «JIAHDb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru
8 Pecypchl uznarensctBa Springer hitp://link springer.com/
Nature
9 CIIC KoncynbranrlLitoc (B cetu
TeI'Y)

VI. Mer OQUICCKHUEC MaTECPpHUAJILI A OﬁyanOIH,I/IXCH 110 OCBOCHMIO JTUCIINILINHBI
BOHpOCI)I JJIHA IIOJATOTOBKH K 3a4Y€Ty

1. TlonsiTue MOIHOCTH MHOKecTBa. [IpuMephl cueTHBIX MHOXKECTB. TeopeMbl 0
CUYETHBIX MHOKECTBAX.
2. Hecuérnocth MHOecTBa uncen orpeska [0,1]. MHokecTBa MOITHOCTH
KOHTHHYYM.
. CTpyKTypa OrpaHUYEHHOTO OTKPHITOTO MHOXECTBA Ha MPSIMOiA.
. Mepa OTKpBITOTO OrpaHUYEHHOT0 MHOXKECTBA. OCHOBHBIE CBOKCTBA MEPHI.

. Mepa 3aMKHYTOr0 OTpaHUYEHHOTIO MHOKECTBA U €€ CBOWCTBA.

3
4
5
6. BHewHss U BHYTpEHHSISI MEpbl OTPAaHUYEHHBIX MHOKECTB.
7. V3mepumbie MHOXKECTBA U UX CBOMCTRBA.

8. U3mepumsbie pyHKIINN, OCHOBHBIE TEOPEMBI 00 M3MEPUMBIX (DYHKITHSIX.

9. NsmepuMOCTh HEMPEPHIBHBIX (HYHKIIHMA.

10. Pa3ubie TUTIBI CXOMMOCTH TIOCTIETOBATEIBHOCTEN N3MEPUMBIX (HYHKITHH.
11. Onpenenenue unterpana Jledera.

12. Teopema o cpeHeM, UHTETPaJl OT KOHCTAHTHI.

13. [lonHas anUTUBHOCTH MHTErpasia Jlebera.

14. CpotictBa unTerpana Jlebera oTHOCUTENHEHO (QYHKITUH.

15. TlpenenwsHbIN nepexo/1 Mo 3HaKOM uHTerpaia Jlebera.

16. Cymmupyemble QyHKIMH
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http://www.iprbookshop.ru/
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http://link.springer.com/

17. TlonsTUS MEPBI U UHTETPaia B MHOTOMEPHBIX MTPOCTPAHCTBAX.

18. Hepasenctsa ['énpaepa 1 MUHKOBCKOTO.

19. Ilpumepbl METPUUECKHUX MTPOCTPAHCTB.

20. ITpuHIHUIT CKATBIX OTOOPAXKEHHIA.

21. KOMIMakTHOCTh B METPUUYECKHUX MTPOCTPAHCTBAX.

22. KputepHuii IpeIKOMIIAKTHOCTH B pocTpaHcTse Cla,b].

23. JIuneliHple HOPMUPOBAHHBIE MPOCTPAHCTBA, CXOUMOCTD IO HOPME.

24. JIuneliHbpIe ONepaTOPhl, HEMPEPHIBHOCTH M OTPAaHUYCHHOCTH JIMHEHHOTO
oreparopa.

25. Hopma orpaHn4eHHOr0 orepaTopa, Croco0bl €€ BRIYUCIICHHUS.

26. IIpocTpaHCTBO JIMHEHHBIX OTPaHUYEHHBIX OIIEPATOPOB, €TO MOJIHOTA.

27. O6paTtumbIe oniepatopsl. JIMHEHHOCTH onepaTopa, 0OpPaTHOTO JTUHEHHOMY.

28. O6paTMOCTh omeparopa, OJU3KOTo K 00paTUMOMY.

29. O6patumocTsb oniepatopa | — A. Psn HelimaHa.

30.CnekTp u pe30JbBEHTa orepaTopa.

31. Teopema 06 OTKPBITOM OTOOpaKEHUHU.

32. Teopema 0 3aMKHYTOM Tpaduke.

33.Teopema Xana-banaxa.

34. Uurerpan Ctunteeca. [Ipencrabienne TMHEHHOTO HEMPEPHIBHOTO

dyHKuMOHaNa Ha)| IpocTpaHcTBOM Cla,b] 1 Hax mpoctpancTBoM L [a,b].

35. [lonsTre rmIbOEpPTOBA MPOCTPAHCTBA, TPUMEPHI.

36. OpToroHanbHBIC CHCTEMBI B THIILOEPTOBBIX MPOCTPAHCTBaX. Teopema 00
OpPTOTOHATIU3ALIUH.

37. Psg dypee. HepaBenctBo beccens.

38. Teopema Pucca-®duiepa. M3omopdpusm rusibOEpTOBBIX IPOCTPAHCTB.

39.Teopema Pucca o mpeacraBieHUM JUHEHHOrO HENPEPHIBHOIO (YHKIMOHAA

HaJ| TUJILOEPTOBBIM IPOCTPAHCTBOM.

MeTtoauueckue YKazaHusd JJ1s1 Oﬁy‘-laIOIlll/IXCﬂ 10 OCBOCHMIO U CHUIIIMHBI

Opranusys cBOIO yueOHYI0 paboTy, CTYACHTHI JOJKHBI:
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Bo-nepsvix, BBIIBUTH PEKOMEHAYEMBIH pPEXHM M XapakTep ydeOHOM
paboTHl IO U3YyUYEHHMIO TEOPETUUYECKOr0 Kypca, MPaKTHYECKOMY HNPUMEHEHUIO
W3YUYEHHOIO0 MaTepualia, MO BBIIOJHEHHUIO 3aJaHUN JUIL CaMOCTOSTEIbHOMN
paboThI, IO UCIOJIb30BAHUIO UHPOPMAIMOHHBIX TEXHOJIOTHH U T.A.

Bo-emopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJIMYECKOM MaTepHaje 1o
JUCHUIUIMHE TMEepeYHEM Y4YeOHO-METOJAMYECKHX H3IaHUH, PEKOMEHIYEMbIX
CTyA€HTaM JJsi MOATOTOBKU K 3aHATHUSM M BBINOJHEHUS CAMOCTOSTEIbHOU
paboTBl, a TakXke C METOAMYECKHUMH MaTepuajamMu Ha OyMaXHBIX W/WUIU
AIIEKTPOHHBIX HOCHUTENSIX, BBINYIIEHHBIX Kaeapoil CBOMMHU CHJIAMH U
IIPEAOCTABIISIEMBIE CTYyIEHTaM BO BpPEMsI 3aHSTHI.

CamocrosiTennbHass paboTa CTYJIEHTOB, MPEAyCMOTPEHHas Y4YEOHBIM
IUTAHOM JOJDKHAa COOTBETCTBOBATH 0Oojiee TIIyOOKOMY YCBOCHHMIO H3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HMCCIEI0BATENIBCKOM PabdOThl U OPUEHTUPOBATH
CTYJICHTOB Ha YMEHUE IPUMEHATHh TEOPETUUECKHE 3HAHUS HA MTPAKTHKE.

1. PaGora ¢ yuyeOHbIMH mocoOusAMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JIOJDKEH, IIPEXKJE BCEro, OBJAJAETh OCHOBHBIMU IOHATHSIMH 3TOH
JuciuIuinHel. HeoO0XxouMo yCBOUTH OINpeieneHusl U MOHATHS, YMETh NPUBOAUTH
UX TOYHBIE (POPMYJIMPOBKH, NMPUBOJIUTH MPUMEPHI OOBEKTOB, YIOBIECTBOPSIOIINX
TOMY onpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYT (PaKkTOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. Tpedyercs Takke 3HaTh CBSI3M MEXIY MOHATUSIMH, YMETh
YCTaHAaBIMBAaTh COOTHOILIEHUS MEXIy KiaccaMd OOBEKTOB, ONKCHIBAEMBIX
pPa3IUYHBIMH MMOHSATUSMH.

2. CamocrosiTeqibHOe u3yuyeHue TeM. CamocTosaTenbHas padoTa CTy/IEeHTa
ABJIIETCSI BAXKHBIM BHUJOM JCSATEIBHOCTH, IIO3BOJIIIOIIMM XOpOIIO YCBOUTH
U3ydaeMblii OpeaMeT W OJHMM U3 YCJIOBUH JOCTHUIXKEHUS HE0O0XOAMMOro
KayecTBa MOATOTOBKM U MPOPECCHOHATBbHOW MEPEnOArOTOBKU CIELUAIUCTOB.
Ona mnpeamnosiaraeT CamMoOCTOSITENBHOE H3YYEHHE CTYAEHTOM PEKOMEHIOBAaHHOM
y4eOHO-METOJIMYECKON JINTEpPaTyphbl, PA3IMYHBIX CHOPABOYHBIX MaTEpHUasoB,
HamucaHnue pedepaToB, BHICTYIUIEHHE C JTOKJIAJOM, MOATOTOBKY K JIEKIIMOHHBIM U
NPaKTUYECKUM 3aHATHUSIM, ITOATOTOBKY K 3a4€TYy.

3. IloaroroBka K mNPAaKTHYEeCKMM 3aHATHUSAM. [Ipy mnoaroroBke K
IIPAaKTUYECKUM 3aHATHSAM CTYJIEHTaM PEKOMEHAYETCS CJIEA0BATh METOAUYECKUM
peKOMeHIalusAM 1o paboTe ¢ yueOHbIMU TOCOOUSIMU, TPUBEACHHBIM BBILIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JOJKHBI OBITh BKJIIOYEHBI
OCHOBHbBIE€ TIOHSTHS, KOTOPbI€ CTYAEHTHl HM3Yy4alOT B XOAE CAMOCTOSTEIbHOU
paboThl. J{J1s MONMHOTHI MCCIEOBaHUS PEKOMEHyEeTCsl BIMCHIBATh B IJI0CCApUN U
T€ TEPMHUHBI, KOTOPBIE CTy€HTaM OyayT PaCKPBITHI B X0/1€ JEKIIMOHHBIX 3aHATUH.
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5. CocraBiieHHe KOHCIIEKTOB. B KOHCIIEKTE OTpakKeHbl OCHOBHBIE MMOHATHUS
TeMbl. J[Js HarISIAHOCTH W ynoOCTBa 3allOMUHAHUSI MCIOJIB30BAHBI CXEMBI U
TaOJIUILIBI.

6. IloaroroBka Kk 3auery. [Ipu MoAroToBKE K 3a4e€Ty CTYACHTHI JTOJKHBI
UCIIOJIb30BaTh KAaK CaMOCTOSITEIbBHO MOATOTOBJICHHBIE KOHCIIEKTBI, TaK U
MaTepHualbl, HOJyYEHHBIE B XO/1€ 3aHITHIA.

KauecTBO yCBOCHUS CTYAEHTOM Ka)AOM JUCIUILIMHBI olleHnBaercs mno 100-
OAJIIIbHOM HIKAaJIE.

WNHurterpanpHas pedTHHroBas oleHka (0ami) 1o Kaxaomy (mepuoasy
oOydeHHMs) CKJIaJbIBa€TCS M3 OIEHKM TeKyled paboThl CTYJEHTOB Ha
CEMUHAPCKUX M TMPAKTUYECKUX 3AHATUAX, BBINOIHEHUS WHJMBHUIYaIbHBIX
TBOPYECKUX 3aJaHUl M JIp. M OLUEHKH 3a BBINOJHEHUE CTYJIEHTOM Yy4eOHOTO
3a/laHds MIPU PEUTHUHIOBOM KOHTpose ycreBaemocTd. I[lpu 3toM pons Oamios,
BBIJICJICHHBIX HAa PEUTHMHIOBBIA KOHTPOJIb HE JOJDKHA mpeBbimath 50% oOmei
CYMMBI OQJJTOB JAHHOTO MOJyJIs (TIeproia O0ydeHus).

MakcumaibHas cymma OayoB o yueOHoU TUCLUIUINHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrtasisier 100 GamioB (50
6asoB — 1-it moayne 1 50 6amioB — 2-it MOTYJIb).

Crynenty, HabpaBumii 40 6aioB M BbILIE IO UTOraM pabOThI B CEMECTPE, B
HK3aMEHAIlMOHHOW BEJAOMOCTM M 3aU€THOM KHHMXKKE BBICTABIISIETCS OLICHKA
«3auteHoy». CTyneHrty, HabpaBuieMy 10 39 6aioB BKIIOYUTENBHO, CIAET 3a4€T,

CornacHo moaxonaMm OallIbHO-PEUTUHIOBOM CHUCTEMBI B paMKax OLIEHKHU
3HAHWM, YMEHUH, BiIaJicHui (YMEHH MPUMEHATH) U (WJIM) OIbITA JEATeIbHOCTH
JVCHUIUIMHBI YCTAHOBJICHBI CIEAYIOIIUE ACIIEKTHI:

e CojnepxaHue y4eOHON TUCUUILIMHBI B pAMKax OJHOTO CEMeCTpa JEIUTCs
Ha J1Ba MoayJisa (nepuona oOyueHust). [lo okoHuanuu mMoysns (nmepuoaa ooydeHusl)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKHM NPOBEAEHUS PEUTUHIOBOIO KOHTPOJIA:

ocenHuu cemecmp — | peUTUHIOBBI KOHTPOJIb YCIIEBAEMOCTU MPOBOAUTCS
corjacHo rpaduky ydyeOHoro mporecca, || pediTHHTOBBIN KOHTPOJIh YCTIEBAEMOCTH
- JIB€ TOCIIeHUE HeNenu (HaKTUUYECKOro 3aBEpIIEHUS CEeMecTpa IO Ipaduky
y4eOHOTro MpolLecca;

geceHHull cemecmp — | pedTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTU MPOBOAUTCS
corjlacHo rpaduky yueOHoro mpoiiecca, || peiTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH
- JIBe TMocieqHue Henenu (aKTUYECKOro 3aBEpIEHUs CeMecTpa Mo Tpaduky
yueOHOro Ipolecca.

VIl. MarepuajibHO-TeXHHYECKOE o0ecriedeHue JUCITUTITTUHbBI
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HanmenoBanue
CHEeHHAILHBIX® MOMEIIeHM Il
M MOMeEIIeHUH 19

OcHalleHHOCTh
crnenuaJbHbIX
noMeleHuH u

noMeneHu ! aja

IlepeyeHb JIMIEH3MOHHOTO
NMPOrpaMMHOIo odecreyeHus.
PexBU3MTHI NOATBEPKIAKOIIETO

CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM AOKYMEHTA
padoThI
Yyebnas ayautopust s Komnnexm yuebnotii Google Chrome — OecrutaTHo
NPOBEICHUS 3aHATUN Mmebenu, Kaspersky Endpoint Security 10 mis
JICKIIMOHHOTO THIIA, 3aHITUH | UHMEPaKMUEHAas Windows — AKT Ha miepeauy mpas
CEMHHApPCKOro THUIIA, cucmema. [1K545 ot 16.12.2022

KYpPCOBOT'O IPOCKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX
paboT), TPYNIOBBIX U
WH/IUBUTYaTbHBIX
KOHCYJIbTAIM, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUYHON
aTTeCTAIlNH,
yuebnas ayoumopus: Ne 312
(170002 Tsepckas obu., 2.
Tsepw,
nep. Caooswiil, 0. 35)

Lazarus — GecrimaTHO

OpenOffice — 6ecratro
MHoro}yHKITHOHAIbHBIN

penakrop ONLYOFFICE GecrutatHoe
IT1O — 6ecmiatHO

OC Linux Ubuntu 6ecrutataoe I1O —

OecIuIaTHO

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OOHOBJICHHBIH Onucanue BHeCEHHbIX JaTa u Ne nporokoJia
ILI. | pa3gesa padouei U3MEHEeHM U 3acenanusi kadeapsi /
MPorpaMmbl METOAUYECKOT0
JTUCIUILIHHBI coBera (akyabrera,
YTBEpAHUBIIErQ
W3MEHEHUS
1. | V. YuebHo- 1) Pexomennyemas Pemenue nayuno-
METOINICCKOE 1 JIATEpATypa — METOAUYECKOTO COBETA
UH(POPMAITMOHHOE | aKTyaJu3alusl CIHCKa MATEMATHYCCKOTO
oOecrieueHune
TUCLMILTHHbI dakynbTeTa (MPOTOKOI
Nel ot 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenune nayuno-
MCETOMICCKOC 1 JuTEpaTypa — METOAUYECKOT0 COBETA
WHGOPMAIIMOHHOE | aKTyaju3alus CIHCcKa MATEMATIICCKOLO
obecrnieueHue
TACLIATLTHHDI dakynpTeTa (IMPOTOKOI
Nel ot 19.09.2023 1.)
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