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|. AHHOTAIIMA

1. Heanb 1 32124 TUCHUIIIMHBI

Ilenu: ¢GopMupoBaHWE KOMIETCHIIMM B 00JacTH MaTeMaTHYECKUX
JUCUUIUINH, BKJIIOYasi 3HAHUS, YMEHHUsI, HaBBIKH, 00ECIEUMBAIOIINE YCIEIIHOCTh
HAy4YHO-TIEIAarOTMYeCKON e TeIbHOCTH.

OCHOBHBIMU 3a0ayamy U3y4eHUS TUCUUIUIUHBI ABJISIOTCS:

1) ¢yHnameHTampHas MOATOTOBKA B 00JacTH (DYHKIIMOHAJILHOTO aHalW3a U
Teopuu QYHKITUH;

2) yMEHHE MPUMEHATh METOJIbI PYHKIIMOHATIBHOTO aHAIM3a U TCOPUH PYHKIINH
BCII[ECTBCHHOTO TEPEMEHHOTO TMPU W3YyYCHWHW YPaBHEHUHW B YACTHBIX
MIPOU3BOIHBIX, YNCIICHHBIX METO/IOB, METO/I0B ONITUMHU3AITIH;

3) moJiyuyeHHe MPAKTHUECKUX HABBIKOB pa0OOTHI ¢ METOJaMH (PYHKIIMOHAIBHOTO
aHaIM3a.

4) oBIAJICHHEC MAaTEMaTHYCCKHUM S3bIKOM, Ha KOTOPOM HAIlMCAaHbl MHOTHE
paszienbl MATEMATHKU U U3HKH.

2. MecTo mucuuiuiaabl B cTpykrype QOII
JlucrumuinHa OTHOCHUTCS K 00s3aTeNIbHOM YacTu O0ka 1 yuyeOHOro miaHa —
K JUCIUIUIMHAM, (POPMHPYIOIIMM YHUBEpPCAJIbHbIE U 0O0IIenpodhecCHOHAIbHBIC
KOMMETEHIIUU. JIUCIIUIIIIMHA UMEET JIOTUYECKUE U COJepKaTeIbHO-METOANYECKUE
B3aMMOCBSI3M CO  BCEMH  MaTeMaTMYeCKUMHU W €CTECTBEHHOHAYYHBIMU
JTUCIUTUTMHAMM.
JIsl yCHEeNmHOro OCBOCHUS AUCIHUIUIMHBI HEOOXOIUMBbI 3HAHUS U YMEHUS,
MPUOOPETEHHBIC B PE3yJIbTATE U3YUEHUS MATEMATUUECKOTO aHaIu3a U aJireOphl.
OcBoeHue AUCHUIUIMHBI JUIsl JalibHEUIEro OOy4YeHHUsi B Marucrparype Io
OOJIBIIMHCTBY MaTEMAaTUUECKUX TPOPUICH MOATOTOBKH.
JucrummHa n3ydaercs Ha 3 kypee (6-i cemecTp).

3. O0béM qucnMIUIMHbI: 3 3a4éTHBIe enuHuIb], 108 akageMHUyecKuX 4acoB, B TOM
quce:

KOHTAKTHAA ayIMTOPHAasi padoTa: siexiun 34 yaca, MpakTUIecKue 3aHaTus 34 Jaca;
camocTosiTeibHas padora: 40 gacos.

4. Tlnanupyemble pe3y/ibTaTbl OO0y4YeHHs] MO IMCHMIIMHE, COOTHECEHHbIE C
IVIAHMPYEMBIMH Pe3yJIbTAaTaMH OCBOCHHs 00pa30BaTE/IbHOU MPOrPaMMBbI

ILtannpyembie pe3yibTaThl

0CBOEHHSs 00pa30BaTeILHOM [li1anupyemble pe3yabTaThl 00y4eHHs Mo

nporpamMmsi (popMupyembIe AUCLMILIMHE

KOMIIETeHIIH)
OIIK-1CnocobeH npuMeHsITh OIIK-1.1 OcymiectBisieT OTOOpP TEOPETHUECKOTO H
(byH1aMeHTalTbHbIE 3HAHNUS, MIPAKTUYECKOr0 MaTepuaia
TOJTy4YEHHBIE B 00J1aCTH OIIK-1.2 Pemraer THUMOBBIE 3aJa4yll B  paMKax
MAaTeMaTHIECKUX H (HIIH) poeCCUOHATIBHOMN 1eATEbHOCTH
CCTECTBEHHBIX HAYI, 1 HETOTH30RATH OIIK-1.3 Mcnionb3yeT pa3ianyHble METOJbI U PUEMBI
UX B IPO()ECCHOHATLHON JIEITETHHOCTH .
pereHus 3a/1a4 TpodeCCHOHATTFHON IeATEIIbHOCTH

5. @opma NPOMEKYTOYHOI ATTECTALMHI M CEMECTP MPOXO0KICHUS
3auet (6 cemectp).

6. SI3bIKk NpenogaBaHus 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-

_3_




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 33JIaHU B MAJIbIX TPYIIAx, MUCbMEHHbIE pabOThI, MOJICITUPOBAHUEC
JIMCKYCCUOHHBIX CHUTyaluii, paboTa ¢ pa3laTOYHbIM MAaTepUajioM, MPUBJIEKAIOTCS
pecypebl cetu INTERNET. Kypc npemycMaTpuBaeT BBITOJHEHHE KOHTPOJIBHBIX H
CaMOCTOSITENTLHBIX pabOT, MUCHBMEHHBIX JOMAIIHMX 3anaHuil. B kauectBe (opm
KOHTPOJISL HCTIOJIb3YIOTCSI PA3JIMYHbIE BAPUAHThI B3aUMOIPOBEPKH 1 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. Ouenounsble MaTepuaJbl Uil NMPOBeJAeHUs TeKylled M NMPOMeKYTOYHOM
arrecTaumu

1. Ouenounvie mamepuansvl 013 npoeedeHus meKyuieil ammecmayuu

Texymuii KOHTPOJIb yCIEBAEMOCTU MPOBOAMTCS B BUJAE YCTHBIX OIPOCOB,
pelieHus 3adad  Ha [PAKTUYECKUX 3aHATUAX, BBINOJIHEHUS NHCbMEHHBIX
KOHTPOJIBHBIX Pa00T U PEUTHHI-KOHTPOJIS.

Bes nucuunmHa nenurcd Ha 2 MOAyIsl. PEMTHHI-KOHTpPOJIb MPOBOJUTCS B
KOHLIE KaXJI0ro MOJyJid Ha 8-0M M 16-0i Hemensx cemMecTpa M 3aKJIIYaeTcs B
BBINIOJIHEHUM KOHTPOJIBHOM paboThl, cocTosiiei u3 4-5 3agad. s NoAroToBKU K
YCTHBIM OTBETaM, BBINOJHEHHIO MUCHbMEHHBIX Pa0OT M MPOXOXKACHUIO PEHUTHUHT-
KOHTPOJISL CTYJIEHTaM MpeJIaraloTcsl TUIIOBBIE 33Ja4l K COOTBETCTBYIOILIEMY

MOJTYJTIO.

KonTpoabnas padora Ne 1
1. KakoBa MOIIIHOCTh MHOKECTBA BCEX OTPE3KOB Ha MPSIMOH, KOHIIBI KOTOPHIX
CyTb LIeNbIE yncia’?
2. TlocTpoiiTe B3aMMHO-0/IHO3HAUYHOE OTOOpakeHHue HTepBana (a,b) Ha
YHUCJIOBYIO IIPSAMYIO.

3. IlpuBenure mpumep TaKOro K3MEPUMOTO MHOXKECTBa E c[O,l], 4qTo

[EEN

ME=0, mE==.

N

4. Tlycth E -- H3MEPUMOE, OTPAHHYCHHOE MHOKECTBO U pyHKIUs f *(X)

n3Mepuma Ha E . CiemyeT i oTcrofa, uto GyHKIus f(x) n3mepuma Ha E ?

KonTpoabnas padora Ne 2

1. Wnrerpupyema mu no Pumany cienyromas GpyHkius, 3a1anHas Ha otpeske [0],

1 xeP
f(x)= {2 PO ,Te P, eCTb KAHTOPOBO MHOKECTBO. Bpruncinure nHTErpan
, X &P,

Jle6era ot 3T0# QyHKIMM 1O 0Tpe3Ky [0,1].

2. Beruncnute unterpan JleGera ot cnenyromiei GpyHkimu 1o orpesky [0,1]



1
X, X—UppayuoHamwHo, X > E

1
f(X) =< X?, X—uppayuonamHo, X < 3

1, X—payuonanvto

dx

4. TlpuBeauTe NpuUMep IOCIEN0BATENLHOCTH 3a1aHHbIX Ha oTpeske [0,1]

3. Boruncnure unrerpain Jlebera ot HeorpaHUYeHHON GQYyHKIUN

M3MEPUMBIX CyMMHpPYEMBIX GyHKumiA {f, (X)}, Takux, 4T0

f (X) > f(X) noumu 6ciooy, lim jfn(x)dx;t J'f(x)dx.
6] [6.1]

KonTpoabnas padora Ne 3
1. JlokakuTe, 9TO yKazaHHass PYHKIIUS SBISIETCS METPUKOW B R* 1 n300pa3uTe B

ATOM MCTPHKC G,Z[HHI/I‘IHblf/'I map ¢ ICHTPOM B HA4YaJIC KOOPAHWHAT:

2 2
P, Y) =06 = 1) + (% — ¥5)? -
2. Hoxaxwute, 9T0 QyHKIUA  o(X,Y) = |arctg 1+ x)—arctg(l+ y)| SIBIIIETCSI METPUKOM
HA NPAMOI1 BBIACHUTE, ABJISETCS JIM MPOCTPAHCTBO (R, p) MOIHBIM.

3. SBnsieTcs MM MPEIKOMITAKTHBIM MHOXKECTBO (PYHKITUH {xn (t) :t“} B
1
IIPOCTPAHCTBE C{O,ﬂ ?

4. Cxoautcs i B ipoctpancTse C[0,1] mocienoBaTensHOCTh GyHKIMIA

) =t" —t>'},

Konrpoabnas padora Ne 4

t
1. Haiinute HOpMY omepaTopa A C[O,l]—)C[O,l] , AX(t)Z_[ T X(T )dZ' :

0

1. Ilyctb 3agaHa MoCIEA0BATEIBHOCTD JEHCTBUTEIBHBIX YHUCEI {ﬂl Aoy } [Tpu
KaKUX yCIOBUAX Ha 3TH uucia oreparop A:l, -1, AX=(A X, 4, X,,.. A X, ,...)

ABJIACTCA OI'PaHMYCHHBIM M KaKOBa €T0 HOpMa?



3. IlycTtsh 3a1aHa NOCAEA0BATENIBHOCTD JIMHENHBIX ONIEPATOPOB

Al =l Ax=(X,%,,..X,4,0, X, --.) . IM€€T 111 3Ta 110CcIe10BaTEIbHOCTD

MpeIeNl B IPOCTPAHCTBE JJMHENHBIX OTPAHUYEHHBIX ONIEPATOPOB U, €CIIH 114, TO
KAKOB XapakTep CXOAUMOCTHU?
Tunossie 3agaun k I Mmoxysro

1. KakoBa MOLIHOCTH MHOKECTBA BCEX OTPE3KOB HA TIPSAMOM, KOHIIBI KOTOPBIX
CYTb IEJIbIE unciia?
2. TlocTpoiiTe B3aMMHO-0JHO3HAYHOE OTOOpaKeHue uHTepBana (a,b) Ha

YHUCJIOBYIO MPSMYIO.

2. IlpuBenurte mpuMep TaKOTO U3MEPUMOTO MHOXKECTBa E c[O,l], 9T0 ME=0, mE=

N |~

3. IlycTh E -- U3MepUMOE, OTPAaHUYEHHOE MHOXeCTBO U GyHKIms f *(X)
u3Mepuma Ha E . Crnegyer im oTcroaa, urto ¢yskmus f(X) usmepuma Ha E ?

4. Vurerpupyema i 1o Pumany crenyromas GpyHKIH, 3aaHHas Ha oTpeske (0],

2, x¢P,
JleGera ot 310it hyHKIMHU 110 OTpe3Ky [0,1].
6. Boruncnure unrerpan JleGera ot crenyromeii GpyHkumu o orpesky [0,1]

1 xeP
f(x) :{ °,rme P, eCTh KAHTOPOBO MHOKECTBO. BeIUnCIMTE HHTETpal

1
X, X—UppayuoHamHo, X > E

1
f(X) =4 X?, X—uppayuonamHo, X < 2

1, X—payuonanvro

. dx
7. Boruucnure unterpai Jlebera ot HeorpaHUueHHON QYHKIIUN _[

(213) VS_X .

8. IlpuBenuTe mpuMep MOCIEN0BATENFHOCTH 3a1aHHBIX Ha oTpeske [0,1]
M3MEPUMBIX CyMMHUPYEMBIX QyHKumii {f, (X)}, Takux, 4To

[ fe9dx.

f,00 = f () nowmu scroay, lim [ (x)dx =
naoo[O’l] : ]

[
Tunossie 3axa4u K Il moay.iro

1. JTokaxkute, 4TO yKazaHHast (QYHKIIUS SIBISETCS METPHUKOM B R 1 M300pasuTe B
ATOM METPUKE €AMHUYHBIN 11ap C IEHTPOM B Ha4Yaje KOOPJAWUHAT:

POGY) =X = y) + (- )"
2. Jlokaxute, uTo PyHKIMSA  p(X,Yy) =[arctg(l+ x) —arctg(L+ y)| sBIseTCS METPUKOM

Ha NPAMOI1 BBIACHUTE, ABJISETCA U MPOCTPAHCTBO (R, p) TMOIHBIM.



1
IIPOCTPAHCTBE C[O,E} ?

@ =t"—t>}.

ABJIACTCA OI'PaHUYCHHBIM M KaKOBa €10 HOpMa?

SBnsieTcs AU MPEeIKOMITAKTHBIM MHOYKECTBO (QyHKIIUNA {xn (t) =t“} B

Cxoautcs i B ipoctpancTtse C[0,1] mocienoBaTensHOCTh GyHKIMIA

Haiiure Hopmy omeparopa A: c[oi]-c[o], Ax(t):}rx(r) dr-

0

ITycTh 3a1aHa OCNIEI0BATENLHOCTD ACHCTBUTENBHBIX Yicel {1,,4,,...}. IIpu
KaKAX yCIOBHUAX HA 3TH yucia oriepatop A:l, —>1,, AX=(A X, 4,%,,... A, X

)

[lycTh 3a1aHa MOCIIEI0BATENBHOCTD JIMHENHBIX ONIEPATOPOB

Al =L, AX=(X, %y, X,1,0, X,y -.) . AIMEET 711 3Ta 1OCIIe10BaTEIbHOCTD

Impcaci B IpOCTPAHCTBC JIMHEHUHBIX OTPAaHUYCHHBIX OIICPATOPOB U, CCJIN Aa, TO
KaKOB XapaKTCp CXOI[I/IMOCTI/I?

2. Ouenounvle mamepuasvl 011 NPOGEOCHUSA RPOMEHCYMOUYHOU ammecmauuu

[Inanupyemblit
Py . Tunossie
o0pa3oBaTeIbHbIHI Kpurepuu orieHMBaHUS 1
KOHTPOJIbHBIC
pe3ynbTar (KOMIICTSHIIHS, IIKaJIa OLICHUBAHWISI
3a1aHus
WHJIUKATOP)

OIIK-1 Criocoben 1. Haiitu MOIHOCTD | ® [Ton1o u npaéunvHo Oarnvl
MIPUMCHSTH MHO’KECTBa YETHBIX omeemul Ha 6ce
(dyHIaMCHTAIILHBIC YHCElL. NOCMAgIeHHble BONPOCYL,

3HaHUS, TIOJYICHHBIC B
00J1acTH MaTeMaTHYECKIX
1 (WJIH) €CTECTBEHHBIX
HayK, ¥ UCTIOJIh30BaTh UX
B IIpOoheCCUOHATBHOMN
JEATEIILHOCTH

OIIK-1.1 Ocymectsisier
0TOOp TEOPETUIECKOTO U
PAaKTUYECKOTO
Marepuaia

OIIK-1.2 Pemaer
THUTIOBBIC 337]a4M B PaMKax
npoecCuoHaTLHON
JCSITeIIbHOCTH

OIIK-1.3 Mcnons3yer
pa3IMYHBIC METOBI 1
NPUEMBI PEIICHHUS 3a/1a9
podeccHoHaTbLHON

2. IToctponts
oTOOpaxeHue
WHTEpBaja Ha
PSAMYIO.

3. Haiitu HOpMY
byHKITUH

Sin X Ha OTpe3Ke
[0,3].

4. Beruucnure
unterpan JleGera ot
HEOTPAHUYECHHOU

byHKIIUN J' dx |
(2’3) V3 - X

5. CxoouTcd 1 B
npocrpanctse C[0,1]
MOCTIeIOBATEILHOCTh
byHKIMA

npugeoensvl HeobXxoouMble
npumepul; cmyoeHm
nokasviéaem NOHUMAaHue
uznaeaemoco mamepuaid
— 85— 100 bannos

o [lonHo u npasuibHo OaHvl
omeembl Ha 8ce
nocmasieHHvle 0NPOChl,
npusedeHvl npumepbl,
00HAKO UMEIOMCSL
HEMOUYHOCMU, 8 UeIOM
cmyOeHm noKaswvleaem
NOHUMAHUE U3YYEHHO2O
mamepuana
— 70— 84 6anna

e Omeem 0au 6 OCHOBHOM
NpasUIbHO, HO




JCSITeIIbHOCTH {xn t)=t" —t*" } HeooCmamoyHo
6. Haitnure Hopmy apeymenmupo6anbol
oreparopa 8b1600bl, NPUBEOEHDBL He
A: c[oa]->cloa], 8ce HeobXoouMble
t npumepbl
Ax(t)=] rx(z)dr. —40 - 69 6annos
0 e /lanvl HegepHble Omeenbl
Ha NOCMAGIeHHble
80NPOCHL
—0 -39 6annos

V. YueOHo-MeTOonn4Yeckoe U HHPOpMaIMOHHOE o0ecrieyeHne TUCHUIIIMHBI
1) PexomeHayemas ureparypa

a) OcHoBHag JUTEpaTypa:

1. Koamoropos A.H. DieMenTbl Teopun GyHKINNA U PYHKIIMOHAIBHOTO aHAJIM3A.
- MockBa: ®usmariaut, 2012. - 573 c. - (Knaccuueckuif yHHBEPCHUTETCKHUMN
Y4EOHUK). — DIIEKTPOHHBIN pecypc. — Pexxum JOCTyTIA:
http://biblioclub.ru/index.php?page=book&id=82563

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

0) JlonmosiHuTeIbHAS JIUTEpPATypAa:

1. Tpenorun, B. A. ®yHKIIMOHAIBHBINA aHanu3 | yuyeOHuk / B. A. Tpenorun. — 3-e
u3n., ucrnp. — MockBa : ®msmarnur, 2002. — 488 c. — Pexum moctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=82613

2) IIpoepammnoe obecneuenue

Google Chrome oecrataoe 110

SAunnekc bpaysep 6ecmuiataoe 110

Kaspersky Endpoint Security 10 | akt Ha mepenauy npas [1K545 ot 16.12.2022
MHuorohyHKIIMOHATBHBIH 6ecmiatnoe 110

penaktop ONLYOFFICE

OC Linux Ubuntu oecrumataoe [10

3) Cospemennvie npogheccuonanvhvle 6asvl  OAHHBIX U UHDOPMAYUOHHBIC
CNPABOHHbBIE CUCHIEMbL

Buna unpopmManmoHHOT0 pecypca,
Ne HAUMEHOBaHUE
n/n UH(POPMALMOHHOT'O Anpec (URL)
pecypca
1 9bC «ZNANIUM.COM» https://znanium.com/
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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

2 OBbC «IOPAUT» https://urait.ru/
3 IBC «Vnuepcutercras https://biblioclub.ru/
OuOIMOTEKA OHJIANHY
4 OBbC IPR SMART http://www.iprbookshop.ru/
5 9BC «JIAHb» http://e.lanbook.com
6 OBC TBI'Y http://megapro.tversu.ru/megapro/Web
7 Penosurapuit Tel'Y http://eprints.tversu.ru
3 Pecypcsl uznarensctBa Springer hitn://link springer.com/
Nature
9 CIIC Koncynbrantllintoc (B cetu
TBI'Y)

VI. Mer OAUICCKHUEC MaTEPUAJILI IJIA oﬁyqamnmxcsl 110 OCBOCHMIO JTUCINILINHBI
BOHpOCLI AJIF IIOATOTOBKH K 3aqéTy

1. TlonsiTue MOIIHOCTH MHOKecTBa. [IpuMephl cueTHBIX MHOXKECTB. Teopemsbl 0
CYETHBIX MHOYKECTBAX.

2. Hecuérnocth MHOecTBa uncen orpeska [0,1]. MHokecTBa MOITHOCTH

KOHTHHYYM.

CrpyKTypa OrpaHUYEHHOI0 OTKPBITOrO MHOKECTBA HA MPSMOM.

Mepa OTKpBITOrO OrpaHUYEHHOTO MHOKECTBA. OCHOBHBIE CBOMCTBA MEPBL.

Mepa 3aMKHYTOr0 OrpaHUYEHHOTO MHOYKECTBA U €€ CBOMCTBA.

BHewHsAs 1 BHYTPEHHSI MEpPBbl OTPAHUYEHHBIX MHOXECTB.

N3mepuMble MHOXKECTBA U UX CBOMCTBA.

N3mepumble QyHKIIMH, OCHOBHBIE TEOPEMBI 00 U3MEPUMBIX (HDYHKIIHSIX.

© © N o 0o B~ W

N3mepuMocTh HETIPEPHIBHBIX (QYHKITUH.

10. Pa3ubie TUTIBI CXOJMMOCTH TIOCTIEIOBATEIBHOCTEN H3MEPUMBIX (HYHKITHH.
11. Onpenenenue uHTerpaia Jledera.

12. Teopema o cpeHEM, UHTETPad OT KOHCTAHTHI.

13. TlonHas anauTUBHOCTH HHTETpasa Jlebera.

14. CpotictBa unTerpaia Jlebera oTHOCUTENTHEHO (QYHKITUH.

15. IlpenenbHbI nepexo Moja 3HakoM uHTerpaia Jlebera.
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http://e.lanbook.com/
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http://link.springer.com/

16. Cymmupyembie GyHKITHH

17. TlonsATUS MEPBI M UHTETPaia B MHOTOMEPHBIX MTPOCTPAHCTBAX.

18. HepaBenctsa I'é€apaepa 1 MUHKOBCKOTO.

19. Tlpumepsl METPUYECKUX MTPOCTPAHCTB.

20. IIpuHIUIT CKATBIX OTOOPaKEHUH.

21. KOMIMakTHOCTh B METPUUYECKHUX MTPOCTPAHCTBAX.

22. KputepHuii npeIKOMIAaKTHOCTHU B pocTpaHcTse Cla,b].

23. JIuneliHple HOPMUPOBAHHBIE MMPOCTPAHCTBA, CXOUMOCTD IO HOPME.

24. JIuneitHple onepaTopbl, HEMPEPHIBHOCTh U OTPAHUYEHHOCTD JIMHEIHOTO
oreparopa.

25. Hopma orpaHn4eHHOro ornepaTopa, CliocoObl €€ BEIUUCIICHHUS.

26. IIpocTpaHCTBO TMHEHHBIX OTPAaHUYCHHBIX OTIEPATOPOB, €TO MOJIHOTA.

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

28. O6paTuMOCTh oneparopa, OJU3KOro K 00paTUMOMY.

29. ObpatumocTts omepatopa | — A. P Heiimana.

30.CrnexTp u pe30bBEHTa OIepaTopa.

31. Teopema 06 OTKPBITOM OTOOpaXKEHUHU.

32. Teopema 0 3aMKHYTOM Tpaduke.

33.Teopema Xana-banaxa.

34. Unterpan Ctunteeca. [IpencraBienne TMHEHHOTO HEMPEPHIBHOTO

dbyHKIIMOHATIA HAl TPOCTPAHCTBOM C[a,b] Y HaJI IIPOCTPAHCTBOM Lp[a,b].

35. Ilonsarue ruapOepTOBa MPOCTPAHCTBA, IPUMEPHI.

36. OpToroHanbHbIE CUCTEMBI B THJILOEPTOBBIX MPOCTPAHCTBaX. Teopema 00
OpPTOTOHATU3AIINH.

37. Psan @ypoe. HepaBenctBo beccens.

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

39.Teopema Pucca o mpeacTaBieHUHd JTUHEWHOTO HEMPEPBHIBHOTO (YHKIMOHAIA

HaJ[ TUJILOEPTOBBIM IIPOCTPAHCTBOM.
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Metoanueckue YKasaHud JJisd oﬁyqamumxca M0 OCBOCHHUIO TUCIUIIJIMHBI

Opranusys cBoio yueOHYI0 paOOTy, CTyA€HThI T1OJKHBI:

Bo-nepevix, BBIABUTH PEKOMEHIYEMBIH pEXUM M XapakTep ydeOHOH
paboThl MO U3YYEHHUIO TEOPETHUYECKOr0 Kypca, MPAaKTHYECKOMY MPUMEHEHUIO
W3YUYEHHOr0 MaTepualia, MO BBIIOJHEHHUIO 3aJaHUN Il CaMOCTOSATEIbHON
paboTHl, 10 UCIOIB30BAHUIO HHPOPMAIIMOHHBIX TEXHOJIOTUN U T.1I.

Bo-eémopuix, 03HAKOMUTBCS C YKa3aHHBIM B METOJIMYECKOM MaTepHaje 1o
JUCHUIUIMHE TMEpeYHEM Y4YeOHO-METOJMYECKHX H3IaHUH, PEKOMEHIYEMbIX
CTyJICHTaM JJi MOATOTOBKM K 3aHATUSIM U BBIMOJHEHUS CaMOCTOSTEIbHOU
paboThl, a Takke C METOJUYECKHUMH MaTepualiaMu Ha OyMaXXHbIX W/UIU
AIEKTPOHHBIX HOCHUTEINAX, BBIMYIIEHHBIX Kadenapoil CBOMMU CHUJIAMU U
IpeAO0CTaBIsIEMbIE CTYyI€HTaM BO BpEMsI 3aHSITHIA.

CamocTosiTenbHasgs paboTa CTYAEHTOB, MPEIYCMOTPEHHAs Yy4eOHBIM
IJJAHOM JIOJDKHA COOTBETCTBOBATH 00Jie€ TIIyOOKOMY YCBOEHUIO HM3y4aeMOro
Kypca, (OpMUPOBATH HABBIKH HCCIEI0BATEIBCKON PadOThl U OPUEHTHUPOBATH
CTYJICHTOB Ha YMEHUE IIPUMEHATHh TEOPETUUECKNE 3HAHUS HA IIPAKTHKE.

1. PaGora ¢ yueOHbIMH mocoOussMHU. J[JI1 MOJHOLEHHOTO YCBOEHUS Kypca
CTYJEHT JOJDKEH, IPEXKJE BCEro, OBJAJAETh OCHOBHBIMU IOHATHSMHU 3TOH
qucuuIuIinHbel. Heo0XouMo yCBOUTh ONpPEAENICHHs] U TIOHSTHS, YMETh MPUBOJIUTH
UX TOYHbIE (POPMYIMPOBKH, MPUBOJUTH HNPUMEPHI OOBEKTOB, YAOBJIETBOPSIOIINX
TOMY ornpezaesieHnto. Kpome Toro, Heo0X0AMMO 3HaTh KPYTr (PaKkToOB, CBSI3aHHBIX C
JAHHBIM TOHATHEM. TpedyeTcs Takke 3HaTh CBSI3M MEXIY MOHATHUSIMH, YMETh
YCTaHaBIMBAaTh COOTHOILEHUS MEXAy KiaccaMl OOBEKTOB, ONUCHIBAEMbIX
Pa3TUYHBIMU TTOHSATHUSMH.

2. CamocrosiTeqibHOe n3yuyeHue TeM. CamocTosaTeNbHas padoTa CTy/IeHTa
ABJIIETCSI BAXKHBIM BHUJOM JCSATEIBHOCTH, IIO3BOJIIIOIIMM XOpOILIO YCBOUTH
U3y4aeMblii TpeaMeT M OJHMM U3 YCJIOBUM JOCTHXKEHHS HE0O0XOIUMOTO
KayecTBa MOATOTOBKM U MpOo(ecCuoHaNbHON NEPEenoAroTOBKH CHELHAIUCTOB.
Ona mnpeamnosiiaraeT CamMoOCTOSITENBHOE H3YYEHHE CTYAEHTOM PEKOMEHIOBAaHHOM
y4e0HO-METOJIMYECKON JINTEpaTypbl, PAa3JIMYHBIX CHOPABOYHBIX MAaTepUalioB,
HanucaHue pedeparoB, BHICTYIUICHUE C JTOKIAI0M, MOATOTOBKY K JIEKIMOHHBIM U
NPAKTUYECKUM 3aHSITUSM, TOJTOTOBKY K 3a4ETY.

3. IloaroroBka K MNPaKTHYeCKMM 3aHATUSAM. [Ipu mnoaroroBke k
MPAKTUYECKUM 3aHSATHSIM CTYJIE€HTaM PEKOMEHAYETCS CJEeA0BaTh METOAMYECKUM
PEKOMEHJAIMSM 110 paboTe C yueOHBIMU IMOCOOUSIMHU, IPUBEACHHBIM BHIIIIE.

4. CocraBjieHue rjoccapusi. B rioccapuil JOJDKHBI OBITh BKJIIOYEHBI
OCHOBHBIE€ TIOHSATHS, KOTOPBIE CTYIEHTBl HM3Yy4alOT B XOJE CAMOCTOSATEIbHOU
pabGoThl. [l MOJHOTHI MCCIIEIOBAHUS PEKOMEHAYETCS] BOUCHIBATh B IJIOCCApU U
T€ TEPMHUHBI, KOTOPBIE CTyI€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 3auéry. [Ipu moaroTroBke K 3a4€Ty CTYACHTHI JOJKHBI
UCIIOJIb30BaTh KAaK CaMOCTOSITEIbBHO MOATOTOBJICHHBIE KOHCIIEKTBI, TaK U
MaTepHalbl, HOJYyYEHHBIE B XOJE 3aHATUM.

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

WNHurterpanpHass pedTHHroBas oIlleHKa (0ami) 1o KaxaoMmy (mepuomy
oOydeHHMs) CKJIaJbIBa€TCS M3 OIEHKM TeKyled paboThl CTYJEHTOB Ha
CEMUHAPCKUX U TPAKTUYECKUX 3aHSATHUSAX, BBINOJHEHUS HWHIUBUIYATIbHbBIX
TBOPYECKUX 3aJaHUl M JIp. M OLUEHKH 3a BBINOJHEHUE CTYJIEHTOM Yy4eOHOTO
3aJlaHds MIPU PEUTHHIOBOM KOHTpoje ycreBaemocTd. I[lpu 3toM pousst Gamnios,
BBIJICJICHHBIX HAa PEUTHMHIOBBIA KOHTPOJIb HE JOJDKHA mpeBbimath 50% oOmei
CYMMBI OQJJTOB JAHHOTO MOJyJIs (TIeproia O0ydeHus).

MakcumaibHas cymma OayoB o yueOHOMI JTUCUUILINHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrtasisier 100 GamioB (50
6asnoB — 1-it moayne 1 50 6anmioB — 2-it MOJTYJb).

Crynenty, HabpaBumii 40 6aioB M BbILIE IO UTOraM pabOThI B CEMECTPE, B
HK3aMEHAIlMOHHOW BEJAOMOCTM M 3aU€THOM KHHMXKKE BBICTABIISIETCS OLICHKA
«3auteHoy». CTyneHTty, HabpaBuieMy 10 39 6ai0B BKIIFOUUTENIBHO, CIAET 3a4eT,

CornacHo moaxonaMm OallIbHO-PEUTHHIOBOM CHUCTEMBI B paMKax OLIEHKHU
3HAHWM, YMEHUH, BiIaJicHui (YMEHH MPUMEHATH) U (WJIM) OIbITA JEATeIbHOCTH
JUCHUIUIMHBI YCTAHOBIICHBI CIEAYIOIINE aCIIEKThI:

e CojnepxaHue y4eOHON TUCUUILIMHBI B pAMKax OJHOTO CEMeCTpa JEIUTCs
Ha JiBa MoAyJisa (nepuona oOyueHus). [lo okoHuanuu moaysns (mepuoaa oOoydeHust)
OCYILECTBIISIETCS PEUTUHIOBBIA KOHTPOJIb YCIIEBAEMOCTH 3HAHUM CTYJEHTOB.

e CpoKu MPOBEJAEHUS PEUTHHTOBOTO KOHTPOJISA:

ocenHuul cemecmp — | peUTUHTOBBI KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS
corjlacHo rpaduky yueOHoro mnpoiecca, || peiTHHTOBBIM KOHTPOJIh YCIIEBAEMOCTH
- JIB€ TOCIIeHUE HeNenu (HaKTUUYECKOro 3aBEpIIEHUS CEeMecTpa IO Ipaduky
y4eOHOTro MpolLecca;

seceHHull cemecmp — | pedTUHTOBBIM KOHTPOJIb YCIIEBAEMOCTH MPOBOJIUTCS
corjlacHo rpaduky yueOHoro mpoiiecca, || peTHHTOBBINM KOHTPOJIH YCIIEBAEMOCTH
- JIBE TIOCIIEIHUE HeNenu (HaKTHYECKOTO 3aBEPIIEHUS CEeMecTpa Mo Tpaduky
y4eOHOTO TpoIiecca.
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VIl. MaTepuajibHO-TeXHH4YECKOe oOecriedeHre TUCIUTINHbI

HaumenoBanue
CHeHAJBLHBIX* MOMeEIeHH il
M NOMEINeHUH 1151

OcCHaIIeHHOCTD
cnenuaIbLHbIX
noMeIeHuii u

NoMeLeHuH IJIs

IlepeyeHb JMIIEH3UOHHOTO
NMPOrpamMMHOro odecrevyeHus.
PexBU3MTHI NOATBEPKIAIOIIETO

CaMOCTOSITEJIbHOH PadoThI CaMOCTOSITEJIbHOM AOKYMEHTaA
padoThI
YyeOHast ayTuTopus st Komnnexm yuebnoi Google Chrome — OecriaTHO
MIPOBE/ICHHS 3aHATUI Mmebenu, Kaspersky Endpoint Security 10 mms
JIEKUMOHHOIO THUIIA, 3aHITUN | UHMEpPaKMUeHas Windows — Akt Ha niepeiauy mpas
CEMHHApPCKOro THUIA, cucmema. ITK545 ot 16.12.2022

KYpCOBOT'O IIPOESKTUPOBAHUS
(BBITTOJIHEHUST KYPCOBBIX
paboT), rPyNIOBHIX U
WHIUBUTyaTbHBIX
KOHCYJIbTAllU}, TEKYILETO
KOHTPOJISL K IPOMEKYTOUHOU
aTTeCTAllNH,
yuebnas ayoumopus. Ne 312
(170002 Tsepckas obx., e.
Teepy,
nep. Caooswiii, 0. 35)

Lazarus — 6ecruiaTHO

OpenOffice — 6ecmnarHo
MHuoro(}yHKIIMOHAIbHBIN

penaktop ONLYOFFICE 6ecrmatHoe
I1O — 6ecnnatHO

OC Linux Ubuntu 6ecrataoe 10 —

OecIulaTHO

VIIl. Cenenusi 06 00HOBJIEHHH padoyeii MPOrpaMMbl TUCITUILTHHBI

Ne OO0HOBJICHHBIHT Onucanne BHeceHHbIX | /laTa u Ne mporokosia
ILIN. | pa3gesa padouei U3MEHEeHUM 3acenanusi kadgeapsl /
MPOrpaMmbl METOAUYECKOr0
AUCUMILTHHBI coBera gakyJbTeTa,
YTBepAUBIIETrQ
W3MEHEHUS
1.
2.
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