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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 ONITUMHU3AIIHH;

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 3a4yeTHbIe enuHuIb], 108 akageMuyecKuX 4acoB, B TOM
qyucse:

KOHTAKTHAA ayIMTOPHAasi padoTa: iexin 34 yaca, MpakTUIecKue 3aHaTus 34 Jaca;
camocrositeibHas padora: 40 yacos.

4. Tlnanupyemble pe3y/bTaTbl O0y4YeHHs] MO JMCIHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS1 00pa30BaTe/IbHOU MPOrPaMMBbI

[InaHnpyemble pe3ynbTaThl OCBOCHUS [Tnanupyemble pe3yabTaTbl 00y4eHuUs M0 AUCLUILINHE
00pa3oBaTeIbHOM MPOrpaMMBI

(bopmupyembie KOMITETEHITHH )




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.

Hroro 108 34 34 40

I11. O6pa3oBare/ibHbIE TEXHOJIOTHH

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

Take Ha 3aHATUSAX TPAKTUKYETCS CAMOCTOSITENIbHAs paboTa CTYACHTOB,
BBINOJIHCHUE 33/IaHMA B MAJIbIX TPYIIAx, MUCbMEHHbIE pabOThI, MOJICITUPOBAHUE
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTOYHbIM MAaTepUalioM, MPUBJIEKAIOTCS
pecypebl cetu INTERNET. Kypc npemycMaTpuBaeT BBITOJHEHHE KOHTPOJIBHBIX H
CaMOCTOSITENTLHBIX pabOT, MUCHBMEHHBIX JOMAIIHMX 3anaHuil. B kauectBe (opm
KOHTPOJISL UCTIOJIB3YIOTCSI PA3JIMYHbIE BAPUAHThI B3aUMOIPOBEPKH U B3AUMOKOHTPOJISL.

NHTepakTuBHOE B3aMMOJEHCTBUE CTYJIEHTOB C OJIHOM CTOPOHBI U
MpernojiaBaresis ¢ IPyroi, a TakKe CTYJIEHTOB MEXIy CO00M U ¢ TpernoaBaTeemM
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. OneHounnle MaTepuasbl AJs1 NMPOBeAEeHUs] TeKYylleH M NMPOMeKYTOYHOI
arrecTanum

1. Ouenounsvie mamepuainsl 011 nPo6eOeHUs MeEKYUell ammecmauuu




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

Bes mucnmnumHa nenurces Ha 2 MOAyJiA. PEUTHHI-KOHTPOJIb MPOBOJAUTCS 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 CTyJIEHTaM IPEAJIararoTCs THUIIOBBIE 337a4M 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. IlpuBeauTe npuMep TAKOTO H3MEPUMOro 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 510t pyHKIMY IO 0Tpe3Ky [0,1].
2. Beruncnute unterpan JleGera ot cneayromiei GpyHKImu 1o orpesky [0,1]

1
X, X—UppayuoHambHo, X > E

1
f(x)= X2, X—UppayuoHambHo, X < E

1, X—payuonanvro




. d
3. Breruucnure unterpain Jlebera oT HeOrpaHUYeHHON (QYHKITUH j

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

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

f,00 = £ (X) noumu scrody, lim [ f,()dx= [ f()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 —Y2)"
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) =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. Haiigure Hopmy onepartopa A: C[O,l]—)C[O,l] : AX(t)ZJ. X(7)dz.

0

1. IlycTh 3a1aHa MOCIEN0BATENBHOCTD AEHCTBUTENBHBIX YHCENT {A,,4,,...}. [Ipn
KaKUX YCJIOBUAX Ha 3TH umcia onepartop A:l, -1, AX=(A4 X, 4, %,,.. A 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?



Tunossie 3agaun k I Mmoxy.ro

1. KakoBa MOLIHOCTh MHOKECTBA BCEX OTPE3KOB HA IIPSAMOMA, KOHIIBI KOTOPBIX
CYTh HeIIbIe uncia?
2. TlocTpoiiTe B3aMMHO-0HO3HAYHOE OTOOPaKEHHE UHTEPBaia (a,b) Ha

YHUCJIOBYIO MPSIMYIO.

2. TlpuBenuTe NpUMeEp TAKOTO U3MEpUMOTro MHOXkecTBa E [0,1], uto mE=0, mE=1.

2
3. IlycTh E -- U3MepuMOe, OTPaHUYEHHOE MHOXeCTBO M GyHKIms f *(X)

u3Mepuma Ha E . Cnenyer im otcrona, uro ¢pynkuus f(X) usmepuma Ha E ?

4. Uurerpupyema i 1o Pumany crnemyromas (pyHKIU, 3a1aHHas Ha oTpeske (0],

2, xeP,
JleGera ot sToii pynKImuu 110 oTpe3ky [0,1].
6. Borumciure unterpan Jlebera ot ciaeayromen GyHKIUH 0 oTpe3Ky [0,1]

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

1
X, X—UppayuoHambHo, X > >

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

1, X—payuonanvro

J- dx .
(2,3) V3-

8. IlpuBenuTe mpUMep MOCIEN0BATENFHOCTH 3a1aHHBIX Ha oTpe3ke [0,1]

7. Boruncnure unterpai Jlebera ot HeorpaHuueHHON HYHKIIUN

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

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

Tunossle 3axa4u K 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:

POY) =X = y) P+ (- v,)"
2. Jloxaxwure, uto GyHKIUS  p(X,y) =|arctg(l+ X) —arctg(l+ y)| sBISETCS METPUKOI

Ha NPAMOM BBISCHUTE, SBJISETCS JIM MPOCTPAHCTBO (R, o) TOIHBIM.
3. SBnsieTcs A NPEIKOMITAKTHBIM MHOXKECTBO (PYHKIIUH {xn (t) =t”} B

IIPOCTPAHCTBE C{O,ﬂ ?

4, Cxoautcs i B mpoctpancTtse C[0,1] mocienoBaTensHOCTh (GyHKIMIA

fx, ) =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 yCJIOBUAX Ha 3TH uMcia oneparop A:l, =1, AX=(A4X,4,X,,...A X
SABJISIETCSA OIPAHUYCHHBIM M KaKOBa €ro HopMa?

)

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

mpcacia B IpOCTPAHCTBEC JIMHEHUHBIX OTPaHUYCHHBIX OIICPATOPOB U, €CJIN A4, TO
KaKOB XapaKTCp CXOI[I/IMOCTI/I?

2. Oyenounvle mamepuavl 0711 NPOBEOCHUA NPOMENCYMOUHOU ammecmayuu

[Inanupyemsblit
Py . Tunossie
o0pa3oBaTeIbHBIHI Kpurepuu orieHMBaHUS 1
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
PSIMYIO.

3. Haiitu HOpMy
byHKIUN

Sin X Ha OTpe3Ke
[0,3].

4, Berauciaure
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 npumepbl,
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 Jlanvl HesepHble omeenmbvl
Ax(t)=[rx(z)dz. Ha NOCMAGIeHHble

0 80NPOCHL
—0-39 6annos

V. YueOHo-MeToIuYecKOe H HHPOPMAIMOHHOE 00ecTieYeHre TUCIUTITHHBI
1) Pekomen tyemast Jiuteparypa

a) OcHOoBHas1 IUTEpaTypa:

1. Konmoropos A.H. DnemeHTsI Teopun QyHKIMA U (PYHKIIMOHAIBHOTO aHAIN3a. -
MockBa: ®wusmatimur, 2012. - 573 c. - (Knaccuyeckuid yHUBEPCUTETCKUN
Y4COHUK). — DNEeKTpOHHBIN pecypc. — Pexxum JOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=82563

2. Harancown, U. I1. Teopust pyHKIHIA BEIIECTBEHHON IEPEMEHHOM : YUeOHUK JJIs1 By30B
/ W. I1. Harancon. — 6-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 560 c. —
ISBN 978-5-8114-9340-1. — Tekcr: onektpoHHblii// Jlanb : 9JEKTPOHHO-
onbmoteunas cuctema. — URL: https://e.lanbook.com/book/189430

0) JlonmosiHuTeIbHAS JIUTEpPATYypAa:
1. Tpenorun, B. A. ®yHKIIMOHAIBHBINA aHanu3 | yuyeOHuk / B. A. Tpenorun. — 3-e
u3a., ucnp. — MockBa . ®usmarnur, 2002. — 488 c. — Pexum noctyma: mo

noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=82613
2) [Ipocpammnoe obecneuerue

Google Chrome oecriataoe 110

Anpnexc bpaysep 6ecmiatnoe 110

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

penaktop ONLYOFFICE

OC Linux Ubuntu oecrataoe 110

3) Cospemennvie npogheccuonanvhvle 60azvl  OAHHBIX U UHDOPMAYUOHHBIE
CNPABOUHbBIE CUCTIEMbL

Buja ungopmannoHHoro pecypca,

li\ff] HAMMEHOBaHue HHPOPMAILHOHHOIO Anpec (URL)

pecypca

1 3BC «ZNANIUM.COM» https://znanium.com/

2 3bC «IOPAUT» https://urait.ru/

3 ObC «YHI/IBepCI/ITC”ECKaSI OonbmmoTeKa https://biblioclub.ru/
OHJIAHH

4 3BC IPR SMART http://www.iprbookshop.ru/

5 3bC «JIAHb» http://e.lanbook.com
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https://biblioclub.ru/index.php?page=book&id=82613
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/

6 OBC TeI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuii TBI'Y http://eprints.tversu.ru

8 Pecypchl u3natenscTBa Springer Nature http://link.springer.com/

9

CIIC Koncynprantllnroc (B cetu TBI'Y)

V1. Meroqmieckne MaTepraibl 1J1s1 00y4aIOIIUXCH 10 OCBOSHHIO TACIUILIMHBI
Bomnpocsl 1J151 NOATOTOBKH K 3a4eTy

1. IloHsiTHE MOIIHOCTH MHOKecTBa. [IpuMepsl cueTHBIX MHOXKECTB. Teopemsbl 0
CUETHBIX MHO>XKECTBAX.

2. HecuérnocTs MHOXecCTBa uncen orpeska [0,1]. MHOXecTBa MOIITHOCTH
KOHTHUHYYM.
CTpykTypa OrpaHMYE€HHOTO OTKPBITOTO MHOKECTBA HA MPSMOI.
Mepa OTKpBITOr0 OrpaHUYEHHOTO MHOXKECTBAa. OCHOBHBIE CBOMCTBA MEPBI.

Mepa 3aMKHYTOr0 OrpaHUYEHHOTO MHOYKECTBA U €€ CBOMCTBA.

3
4
3)
6. BHewHss U BHYTPEHHsISI MEPhl OTPAaHUYEHHBIX MHOKECTB.
7. V3MepuMble MHOXECTBA U UX CBOMCTBA.

8. U3mepumsbie pyHKIINN, OCHOBHBIE TEOPEMBI 00 N3MEPUMBIX (PYHKITHSIX.

9. UzmepuMOCTh HEMPEPHIBHBIX (DYHKIIHMA.

10. Pa3ubie TUTIBI CXOJMMOCTH TIOCTIEIOBATEIBHOCTEN H3MEPUMBIX (HYHKITHH.
11. Onpenenenue unTerpaia Jlebera.

12. Teopema o cpenHeM, HHTETpaJl OT KOHCTAHTHI.

13. TlomHas anAMTUBHOCTH HHTETpasa Jlebera.

14. CroiicTBa nHTETpasa Jiebera OTHOCUTENIBHO (DYHKITHM.

15. IlpenenbHbIi nepexo/1 Mo 3HakoM uHTerpaia Jlebera.

16. Cymmupyembie QyHKIHH

17. IToHsATHS MEPBI M UHTETPAja B MHOTOMEPHBIX IPOCTPAHCTBAX.

18. HepasenctBa ['€nbaepa 1 MUHKOBCKOTO.

19. IIpumepsl METPUUYECKUX MTPOCTPAHCTB.

20. [IpuHIUI cKaTHIX OTOOPAKEHUH.
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21. KOMIMakTHOCTh B METPUUECKHUX MTPOCTPAHCTBAX.
22. Kputepuii IpeIKOMIIAKTHOCTH B IpocTpancTse Cla,b].

23. JIuneltHpie HOPMUPOBAHHBIE TPOCTPAHCTBA, CXOJUMOCTH IO HOPME.

24. JIuneitHplie onepaTopbl, HEMPEPHIBHOCTD U OTPAHUYEHHOCTH JIMHEHHOTO
oreparopa.

25. Hopma orpanrueHHOT0 omneparopa, CrocoObl €€ BhIYUCICHUS.

26. IIpocTpaHCTBO TMHEHHBIX OTPAaHUYCHHBIX ONIEPATOPOB, €TO MOJIHOTA.

27. O6paTtumbie oniepatopsl. JIMHEHHOCTH onepaTopa, 0OpaTHOTO JTUHEHHOMY.

28. O6paTuMoCTh oreparopa, OJIM3KOro K 00paTuMomy.

29. Obpatumocts onepatopa | — A. Pan Heiimana.

30.CriexTp u pe30ibBEHTa OIepaTopa.

31. Teopema 006 OTKPHITOM OTOOpaKEHUH.

32. Teopema 0 3aMKHYTOM Tpaduke.

33.Teopema Xana-banaxa.

34. Unterpan Ctuntheca. [IpencraBienne TMHEHHOTO HEMPEPHIBHOTO

dyHKIHOHATA Hay IpocTpaHcTBOM Cla,b] 1 Hax npoctpancTBoM L,[a,b].

35. Ilonsarue rupOepTOBa MPOCTPAHCTBA, IPUMEPHI.

36. OpToroHanbHbIE CUCTEMBI B THIILOEPTOBBIX MPOCTpaHCTBaX. Teopema 06
OpPTOTOHATU3AIINH.

37. Psn @ypoe. HepaBenctBo beccens.

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

39.Teopema Pucca o mpeacraBieHHHM JTWHEHHOTO HEMPEPHIBHOTO (HYHKIIMOHAJA

HaJ[ TUJILOEPTOBBIM IIPOCTPAHCTBOM.

MeTO)II/I‘IeCKI/Ie YKazaHusd 1151 oﬁyqammnxca 10 OCBOCHMIO TN CHUIIIMHBI

Opranusys cBOIO yueOHYI0 paboTy, CTYACHTHI JOJIKHBI:

Bo-nepsvix, BBIIBUTH PEKOMEHAYEMBIH pPEXHM M XapakTep YydeOHOM
paboThl MO M3YYEHUIO TEOPETUYECKOTO Kypca, MPaKTHYECKOMY MPUMEHEHUIO
M3YYEHHOTO MaTepuana, Mo BBIMOJHEHUIO 3aJaHUN [JIsI CaMOCTOSITEIbHOMN
paboTHI, MO UCTIOIB30BAHUIO HH(POPMAIIMOHHBIX TEXHOJIOTHUN U T.I.

Bo-emopbix, 03HAKOMUTBCS C YKa3aHHBIM B METOJUYECKOM MaTepHaie 1o
TUCHUIUIMHE TepeYyHeM Y4eOHO-METOAMYECKUX W3JIaHUi, PEKOMEHIYEMBIX
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CTyA€HTaM JJsi MOATOTOBKM K 3aHATHUSM M BBINOJHEHUS CAMOCTOSITEIbHOU
paboThl, a TakXke C METOAUYECKMMHM MaTepuajaMM Ha OyMa)XHbIX W/HUIU
AIIEKTPOHHBIX HOCHUTENSIX, BBINYIIEHHBIX Kaeapoil CBOMMHU CHJIAMH U
IPEOCTaBIsIEMbIE CTYJAEHTaM BO BPEMsI 3aHATUH.

CamocrosiTennbHasi paboTa CTYOEHTOB, MPEAYCMOTpeHHass y4eOHBIM
IJJAHOM JIOJDKHA COOTBETCTBOBATH 00J€€ TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HMCCIEI0BATENBCKOM PadOThI U OPUEHTUPOBATH
CTYJIEHTOB Ha YMEHUE TPUMEHATHh TEOPETUUECKNE 3HAHUS HA NTPAKTHKE.

1. Padora ¢ yyeOHbIMHM MOCOOUAMU. J[JIs1 TIOJTHOLIEHHOTO YCBOEHHUS Kypca
CTYAEHT JOJDKEH, IMpPEeXJEe BCEro, OBJAJETh OCHOBHBIMM MOHSTHUSIMH 3TOH
JuciUIUIiHeL. HeoO0XoMMo yCBOUTh ONpeieneHusl U NOHATUS, YMETh NPUBOAUTH
UX TOYHBIC (POPMYIHUPOBKH, MPUBOAUTH MPUMEPHl OOBEKTOB, yIOBIECTBOPSIOIINX
TOMY ornpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYTr (PaKkToOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. Tpedyercs TakkKe 3HaTh CBSI3U MEXKIY IMOHATUAMH, YMETh
YCTaHAaBJIMBAaTh COOTHOLIEHUS MEXIy KiaccaMd OOBEKTOB, ONKCHIBAEMBIX
Pa3INYHBIMU ITOHATHSMH.

2. CamocTosiTeqibHOE n3yuyeHue TeM. CamocTosiTeNbHas paboTa CTy/leHTa
ABJIIETCSI BAXKHBIM BHUJOM JCSATEIBHOCTH, IO3BOJIIOIIMM XOpPOUIO YCBOWTH
U3y4aeMblii TpeIMeT M OJHMM U3 YCJIOBHM JOCTHXKEHHS HE0O0XOIUMOTIO
KayecTBa MOJATOTOBKM U MpOo(ecCHOHaNbHON NEPENnOArOTOBKH CHEHAIUCTOB.
Ona mnpeamnoyiaraeT CamMoOCTOSITENBHOE H3YYEHUE CTYAEHTOM PEKOMEHIOBAaHHOM
y4eOHO-METOIUYECKON JINTEpPaTyphbl, pPAa3IUYHBIX CIPAaBOYHBIX MAaTEpUAJIOB,
HanucaHue pedeparoB, BHICTYIUICHUE C JIOKJIAI0M, MOATOTOBKY K JIEKIMOHHBIM U
NIPAaKTUYECKUM 3aHATUSIM, ITOATOTOBKY K 3a4€Ty.

3. IloaroroBka K mNPaKTHYEeCKMM 3aHATHUSAM. I[Ipy mMmoaroroBke K
IPAaKTUYECKUM 3aHATHSAM CTYJEHTaM PEKOMEHAYETCS CJEN0BATh METOAMYECKUM
pPEKOMEHAIUSAM 0 paboTe ¢ yueOHBIMU TOCOOUSIMU, TPUBEACHHBIM BBILIE.

4. CocraBjenue rioccapusi. B rioccapuil J0KHBI OBITH BKJIFOUYEHBI
OCHOBHBIE€ TIOHSTHS, KOTOPBIE CTYAEHTHl HM3Yy4alOT B XOAE CAMOCTOSTEIbHOU
paboThl. [l MOJHOTHI MCCIIEAOBAHNUS PEKOMEHIYETCSl BOUCHIBATh B IJIOCCAPHUI U
T€ TEPMUHBI, KOTOPBIE CTyI€HTaM OyayT PaCKpBIThI B X0/1€ JEKI[MOHHBIX 3aHATUH.

5. CocraBiieHHE KOHCIIEKTOB. B KOHCIIEKTE OTpaXKeHbI OCHOBHBIE MTOHATHUS
TeMbl. JlJis HarJIsgHOCTH W YJAOOCTBa 3allOMHUHAHMSI HCIIOJIB30BAHBI CXEMbI U
TaOJIULIBI.

6. IloaroroBka Kk 3auery. [Ipu MoAroToBKE K 3a4eTy CTYACHTHI JOJIKHBI
UCIIOJIb30BaTh KaK CaMOCTOSITENIbHO TMOATOTOBJICHHBbIE KOHCIEKTBhl, TaK U
MaTepHaJlbl, IOJyYEHHBIE B XOE 3aHATUM.

KaudecTBO yCcBOEHHUS CTYJEHTOM KaKJI0M AUCIUIUIMHBI oleHuBaercs no 100-
OaJUTbHOM ILIKAJIE.
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WNurterpanbHass pedTuHrOBas oOleHKa (0amr) mo KaxaoMy (TIepuomsy
oOydeHMs) CKJIaJbIBa€TCS M3 OIEHKM TeKyled paboThl CTYJEHTOB Ha
CEMUHAPCKUX U TPAKTUYECKUX 3aHSATHUSAX, BBINOJHEHUS HWHIUBUIYATIbHbBIX
TBOPUECKUX 3aJaHUl M JIp. M OLEHKH 3a BBINOJHEHUE CTYJIEHTOM Yy4eOHOTO
3aJaHusl TPU PEUTUHTOBOM KOHTpOJe ycmeBaeMocTH. [Ipu sTtom momnst 6amios,
BBIJICJICHHBIX HA PEUTHUHIOBBIA KOHTPOJIb HE JOJDKHA mpeBblmath 50% oOmei
CYMMBI 0aJITOB JAaHHOTO MOJYJIA (TIeproia OOydIeHMS).

MakcumanbHas cymMma OayI0B no  y4yeOHOH TUCLUIUIMHE,
3aKaH4YMBAIOIIEHCA 3a4eToM, Mo urToraMm cemecrpa cocrapiser 100 OGamnos (50
6atoB — 1-it Mmosyne u 50 GamioB — 2-it MOAYJIB).

Crynenty, Habpasiuii 40 6aioB U BbILIE IO UTOraM pabOTHI B cEMeCTpe, B
HK3aMEHAIlMOHHOW BEJAOMOCTM M 3aUETHOM KHHMI)KKE BBICTABIISIETCS OLICHKA
«3auteHoy». CTyneHTty, HabpaBuieMy 10 39 6aioB BKIIOUMTENIBHO, CIAET 3a4eT,

CornacHo moaxoaaMm OallIbHO-PEUTHHIOBOM CHUCTEMBI B paMKax OLIEHKHU
3HaHUW, YMEHUU, BIaJeHU (yMEHUM MPUMEHSTH) U (WJIM) OMbITA ACATEILHOCTH
JTUCIUTUIMHBI YCTAHOBJICHBI CJIEIYIONTUE aCIIEKTHI:

e CojnepxaHue y4eOHON TUCUUILIMHBI B pAMKax OJHOTO CEMECTpa JEIUTCs
Ha JiBa MoayJisa (nepuonaa oOydenus). [lo okoHuanuu Moyiist (mepuoaa oOydeHust)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKH NPOBEAEHUSA PEUTUHIOBOIO KOHTPOJIA:

ocennuti cemecmp — | peUTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS
coryacHo rpaduky ydeOHoro mnpotecca, || peTHHIOBBIN KOHTPOJIb yCIIEBAEMOCTH
- JIB€ TMOCJeqHUEe Henenu (aKTUYECKOro 3aBEpILEHUs ceMecTpa Mo Trpaduky
y4eOHOTro MpolLecca;

secenHull cemecmp — | peUTUHTOBBIA KOHTPOJb YCIIEBAEMOCTH MPOBOIUTCS
corjacHo rpaduky ydyeOHoro nporecca, || pedTHHroBbIi KOHTPOJIb yCIEBAEMOCTH
- JIB€ TOCJIeHUE Helenu (HaKTUUYECKOro 3aBEpIIEHUS CEMecTpa IO Tpaduky
y4eOHOro mpoiiecca.

VIl. MaTepuajibHO-TeXHHUYECKOe o0ecriedeHue TUCIUTLTHHBI

OcHameHHOCTD
HaumenoBanue CHennaIbHbIX Tlepeyenb JHIEH3HOHHOIO

CHeNHATbHBIX* IIOMeIIeHH NOMeleHH U NMPOrpaMMHOI0 00ecreYeHusl.

H NIOMeIlleHuH )15 noMeneHu i 1Jas PexkBU3HMTHI NOATBEPKAAOLIETO
CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM AOKYMEHTA
padoThI

YueOHast ayTuTOpus JAJIs Komnnexm yuebnotii Google Chrome — OecrutaTHO
MPOBEICHUS 3aHATUN Mmebenu, Kaspersky Endpoint Security 10 ans

JICKITMOHHOTO THTIA, 3aHITHH | UHMepaKmueHas Windows — Akt Ha miepeady mpas

CEMHHAPCKOro THUIIA, cucmema. I1K545 ot 16.12.2022
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KypCOBOT'O MPOEKTUPOBAHUS
(BBIMIOJIHEHUS KYPCOBBIX
paboT), rPyNIOBBIX U
WHIUBUAYaIbHbBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTeCTalllH,
yuebnas ayoumopus. Ne 312
(170002 Tsepcras o6, e.
Tsepw,
nep. Caodoswiii, 0. 35)

Lazarus — 6ecriatHo

OpenOffice — 6ecmmatHo
MHoropyHKIIHOHATBHBIN

penaktop ONLYOFFICE 6ecriatHoe
1O — 6ecrnaTHO

OC Linux Ubuntu 6ecrurataoe ITO —

OecIutaTHO

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OO0HoBIeHHBII Onucanue BHeceHHbIX | [lata u Ne mporokoJia
ILI. | pa3ges padouei U3MEHEeHUM 3acenanusi kadeapsi /
MPOrpaMMbl METOANYECKOro
AUCUMILTHHBI coBera gakyJbTeTa,
YTBepAHUBIIETrQ
W3MEHEHHS
1. | V. YueOHo- 1) Pexomennyemas Pemenune nayuno-
METOIMICCKOE 1 JUTEpaTypa — METOJIMYECKOTO COBETA
MH(POPMALMOHHOE | aKTyaJIu3alusl CIIHCKa MATEMATHICCKOLO
obecrieueHue
TUCLHILTHHbI dakynbTeTa (MPOTOKOI
Nel ot 20.09.2022 1.)
2. | V. YuebHo- 1) Pexomennyemas Pemenue nayuno-
METOANICCKOE U JATepaTypa — METOAUYECKOTO COBETA
UH(POPMAITMOHHOE | aKTyaJu3alusl CIHCKa MATEMATHYCCKOTO
obecnieueHue
iy dakynbTeTa (MpOTOKOI
Nel ot 19.09.2023 r.)
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