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|. AHHOTAIIMA

1. Ilesanb u 3a7a491 TUCHHILIMHBI

e OCBOCHUS TUCITUILIAHEI SBIISICTCS:

- 3HAKOMCTBO C OCHOBHBIMH METOJIaMH (PyHKIIMOHAJIBHOTO aHaJIN3a,

- pa3BUTHE YMEHUM MPUMEHSATH 3TH METOAbl K KOHKPETHBIM MAaTeMaTHUYECKUM
00BEKTaM B JIPYTHX 00JACTAX MaTEMAaTHKU, MaTeMaTHIECKOU (PU3UKH, SKOHOMHUKHU.

3agayaMy OCBOCHHUS JUCIUILIUHBI SBISIOTCS: (POPMHUPOBAHHUE Y CTYICHTOB

- CriocoOHOCTH JEMOHCTpalluK OOIEHAyYHBIX 0a30BbIX 3HAHUN €CTECTBEHHBIX
HAyK, MaTeMaTUKUd U UHPOPMATHUKH, TOHUMAHUE OCHOBHBIX (DaKTOB, KOHIEIIIUH,
MPUHITUIIOB TEOPUH, CBA3aHHBIX C MPUKIATHON MaTEMaTUKON U MH(POPMATHUKOM;

- CnocoOHocT mpuoOpeTaTh HOBBIE HAay4HbIE M MPO(EeCcCHOHATbHBIC 3HAHUS,
UCIIOJIB3YSl COBpEMEHHbIE 00pa30BaTelibHbIe U MH(POPMALIMOHHBIE TEXHOJIOTUY;

- CrocoOHOCTHM TOHUMATh W MPUMEHSATh B HUCCIEIOBATEIbCKON W TMPUKIIAIHON
NEATEIBHOCTH COBPEMEHHBIN MaTeMaTHYECKHN anmnapar;

- YMeHMs MCHOJIb30BaTh HpO6HCMHO-OpI/IGHTI/IpOBaHHOG 110 HJI1 IIPOBCACHUA
PacuCTOB, YHCJICHHBIX 9KCIICPUMCHTOB, BU3YAJIU3alIUH PC3YJIbTATOB,

- YMeHusi wuccieioBaTh M peliath (opMaau30BaHHbBIE 3aJayd, MCIOJIb3Ys
AHAIIMTUYECKUE METOIbI U cienuanu3upoBanHoe [10.

2. MecTo tucuunMHbI B cTpykType OOII

QOYyHKIMOHAIBHBIM ~ aHallM3  OTHOCUTCA K  pasmeny  «MaremaTudeckuin»
o0s3arenbHON yacTu bioka 1.

OYHKIUMOHAIBHBIA aHAJIN3 — 3TO OJWH W3 BAXHEHIIUX pPa3/IeJIOB MaTEMAaTHKH,
KOTOPOMY yJeNseTcss OOJbIIoe BHHMAaHHE B 00pa30BaTENIbHBIX IIporpaMmax
BEJIYIIIUX MHUPOBBIX YHHBEPCUTETOB. I1o cBOeMy coaepikaHuio (DYHKITMOHAbHBIH
aHaJu3 TECHO CBsA3aH C MaTEMaTUYECKUM aHaJIM30M, TC€OMETpHEH U anreOpoi,
BBIUMCIIUTEIILHOM MATEMATUKOW W JIPYTMMHU Ba)KHBIMU pa3JIeJIaMU MAaTEMATHKHU.
Metoasl (YyHKIIMOHAJIIBHOTO aHaJIW3a HAaXOIAT IIMUPOKOE TPHIIOKEHHUE IpHU
M3yYeHUH (PU3HYECKUX, COITUATBLHO-DKOHOMUYECKUX ¥ (PMHAHCOBBIX ITPOIIECCOB.

JlJis ycmenrHoro ycBOGHHsI Kypca HeOOXOIUMBI 3HaHUS OCHOB MaTEeMaTHUECKOTO
aHanu3a, aredpbl U T€OMETPHH.

B mpomecce wu3ydeHWs ITUCHUIIIMHBI CTYACHTHI JO/DKHBI O3HAKOMHTBCS C
OCHOBHBIMH  TIOHSATHSAMHU  (YHKIIMOHAJIBHOTO  aHajdW3a, W3yYUTh Pa3feiibl
(GYHKIIMOHATBLHOTO aHalM3a, HEOOXOIUMBIC I WCIIOJIB30BAaHUS B JIPYTHX
MaTeMaTHYeCKUX  JUCHUINIMHAX;  MaTeMaTHYeCKHWe  METOABl  PEIICHUS
npoeCCHOHANIBHBIX 3aJ1ad, YMETh NPHMCHATh MaTEMaTHYECKHUE METOJbI TPH
pemieHUU MPoGEeCcCHOHANBHBIX 3a7ad, OBJIAJICTh MaTEMaTHYCCKUM aIllapaToM,
HEO0OXOMMBIM sl PO ECCUOHATBHON JEATETLHOCTH.



[To oxoHYaHWIO Kypca CTYAEHTHI JOKHBI OBITH CIIOCOOHBI MPUMEHSATh N3YYCHHBIC
METO/Abl B COOCTBEHHBIX UCCIEAOBAHUSAX W KOPPEKTHO MHTEPIPETUPOBATH
MOJIyYCHHbBIE PE3YJIbTATHI.

Meronbl  (PyHKIIMOHAIBHOTO aHAIM3a UCMOJB3YIOTCA B KypcaX OOBIKHOBEHHBIC
T QepeHIabHble  YPaBHEHUS, YPABHEHUSI MAaTeMaTu4yecKol (U3UKH, TEOpHs
BEPOSITHOCTEN M MaTeMaTuyeckasi CTaTUCTUKA, ONITUMAIILHOE yTIpaBJIieHHE, SKOHOMHUKA

U JIPYTHUX.

3. O0béM AUCHUILTHHBI. 6 3aYeTHBIX eIWHHUI, 216 aKaJeMHYSCKUX YacoB, B TOM
yuciie:

KOHTAKTHAsl ayIuTOpHAasi padora: Bcero 124 yaca, u3 Hux Jiekiuu 62 yaca,
NpaKTUYECKUE 3aHATHA 62 yaca;

KOHTAKTHAsI BHeAYUTOPHAasi pa00Ta: KOHTPOJIb CAMOCTOSTEILHOM paboTer O
4acoB, B TOM 4HCJI€ KypcoBas paboTa () 4acos;

camocrositeIbHAas padora: 92 yaca, B TOM 4YHCIie KOHTPOJb 36 4acos.

4. IlepeyeHb IIAHMPYEMbBIX Pe3yJILTATOB 00yUYeHHs M0 JUCHHILIMHE, COOTHECEHHBIX
C IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHSI 00Pa30BaATEIbHOM IPOrPAMMBbI

IL1anupyembie IL1anupyemble pe3y/bTaThl 00y4eHHUs 110 JUCIUILIHHE
pe3ybTaThI

OCBOEHUSA

00pa3oBaTeJIbHOM

MPOrpamMMblI

(¢popmupyembie

KOMIIETEHIINH)

OIIK-1  Cmnoco6en | OIIK-1.1 O6nanaer 6a30BbIMU 3HAHUSMH, TTOTY4YEHHBIMU
OPUMEHSATD B 00JaCTH MaTeMaTHUUECKUX U (MJIM) ECTECTBEHHBIX HAyK
dyunamentanbabie | OIIK-1.2 Wcnone3yer ©0a3oBble 3HaHHMS B 0OO0JacTH
3HaHUS, NOJYYEHHbIE | MATEMATUYECKUX U €CTECTBEHHBIX HayK B
B obnacTH | mpodhecCUOHATBHOM JESTETPHOCTH, BHOCHUT HEKOTOPBIC
MaTEMaTHUYECKUX U | KOPPEKTUBBI npu 179 MCIIOJTb30BaHUH B
(WIM) eCTECTBEHHBIX | MPOPECCUOHATBHOMN AESTENbHOCTH

HayK, u | OIIK-1.3 Tlpumensier u agantupyer (pyHIaMeHTaJIbHbIE
WCIIONIb30BaTh WX B | MIOHATHS W PE3yNbTaThl B OOJIACTH MATEMAaTUYECKUX U
npo(ecCHOHABFHON | €CTECTBEHHBIX HayK K pEIIEeHHUO 3ama4
JESITeIbHOCTH pohecCHOHATEHOM e TEIbHOCTH

5. @opma NpoMeKYTOYHOM aTTeCTAIIMKU: PacYeTHO-TpadUIeCcKre padoOThI U 3a4eT B 4
CEMECTPE, IK3aMEH B 5 ceMecTpe.

7. SI3bIK NIpenogaBaHus PyCCKUM.



Il. Conepaxanme AMCHMINIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaMm (pasaejam) ¢
yKa3aHWeM OTBEJIEHHOI0 HA HHUX KOJIMYeCTBAa aKaJeMHUYeCKHX YacOB M BH/IOB

YUeOHBbIX 3aHATHH

0 KonrtakTtHas padora (dac.)
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Teopusi MHOXKECTB 18 |6 6 6
Tononoruueckue 17 |6 6 5
IPOCTpPaHCTBA
MeTtpuueckue 29 |10 10 9
MIPOCTPAHCTBA
HopmupoBannsbie 29 |10 10 9
MIPOCTPAHCTBA
EBxinnoBbI n|32 |8 8 9 7
TIIHOEPTOBBI
IPOCTPaHCTBA
Jluneitnpie ¢ynknuonans! | 36 | 10 10 9 7
Y JIMHEUHBIE ONIEPATOPBI
CriekTpanbHas Teopusi 17 |4 4 6 3
O600611eHHbBIE QYHKIIMT 18 |4 4 6 4
Wuterpanbueie ypaBHenust | 20 | 4 4 6 6
HUmoeo 216 | 62 0 62 |0 36 56

I1l. O6pa3oBaTesibHBIE TEXHOJIOTHH

VYyebnas mnporpamma —
HAaUMEHOBAaHHE Pa3JelIOB
U TEM

Bun 3anatusa

OO0pazoBaTebHbIC TEXHOJIOTHH

Teopust MHOXKECTB

Jlekuuu,

PAaKTHYECKUE

3aHATHA

1. U3noxeHue TEOPETUIECKOTO
Marepuasa
2. Pemenue 3agau




Tononoruueckue Jlekuu, N3noxenne TeopeTuyecKoro
MPOCTPAHCTBA MPAKTUYECKHE Marepuaia

3aHATHS Pemenue 3amau
MeTtpuueckue Jlekuu, N3noxenne TeopeTu4ecKoro
MIPOCTPAHCTBA MPAKTUYECKUE Marepuaia

3aHATHUS Pemenue 3amau
HopmupoBannsie Jlexuun, N3noxenne TeoOpeTUIECKOro
MPOCTPAHCTBA MPAKTUYECKUE Marepuaia

3aHATHUS Pemenue 3amau
EBxnugoBbI u | JIekmuu, N3noxenne TeopeTu4ecKoro
TUJILOCPTOBBI MPAKTUYECKUE Marepuaia
MIPOCTPAHCTBA 3aHATHS Pemenue 3amau
JIunelHbIe Jlekuu, N3noxenne TeopeTuyecKoro
(b yHKITMOHABI Y | IPAKTUYECKUE Marepuana
JIMHEWHBIE OIIEPATOPHI 3aHATUA Pemenne 3amau
CnexrtpanpHas Teopus Jlexuum, N3noxenne TeoOpeTUIECKOrOo

MPAKTUYECKUE Marepuaia

3aHSATHUS Pemenne 3amau
O6o00mennbie pynkuuun | Jlekuuu, N3noxeHne TeopeTuyecKoro

MIPAKTUYECKHUE Marepuana

3aHATHS Pemenue 3amau
HNuTerpanbHbie Jlekmuu, N3noxenne TeopeTu4ecKoro
YpaBHECHUS MIPAKTUYECKHUE Marepuana

3aHATHS Pemenue 3amau

[IpenogaBanrie y4eOHON JUCIUIUIMHBI

CTPOMTCS Ha COYETAHUM JICKLIHH,

MPAKTUICCKUX 3aHATHH U Pa3TUIHBIX (DOPM CaMOCTOSITEIIbHON PabOThI CTYICHTOB.
B mporiecce ocBoeHus AUCIUILITUHBI UCMIONB3YIOTCS CIEIYIONINE 00pa3oBaTeIbHbIE
TEXHOJIOTHH, CIOCOOBI M METOJBI (POPMHUPOBAHUS KOMIICTCHIIMH: TpPaTUuIIMOHHBIC
JEKIIUM, TIPAKTUYECKUE 3aHATHUS B JUAIOTOBOM DPEXKHUME, , BBINIOJHEHUE
WHIUBUTyaJIbHBIX 33JaHUI B paMKaX CaMOCTOSITEILHON paOOTHI.

JluctunimHa npeaycMaTpUBaEeT BBIMOJHEHUE KOHTPOJBHBIX PabOT, MHUCHhMEHHBIX
JIOMAIITHUX 33JIaHui, pacueTHO-TpaduuecKkux padorT.

IV. OueHouHble MaTepuaibl Jisi NMPOBeAeHUs] TeKyled W MPOMeKYTOUYHOM
aTrrecTaluM 00y4aroUXCsA

s mpoBeaeHus TeKyIen U MpOMEKYTOUYHOU aTTECTaLUU:

OIIK-1 Cnocoben npuMeHsTh pyHAaMEHTaNIbHbIC 3HAHUS, TOJIyYeHHbIE B 001aCTH
MaTeMaTUYeCcKuX M (WJIM) €eCTECTBEHHbIX HAyK, W HCHOJb30BaTh HUX B
npo¢eCCUOHAILHON JIeATEIbBHOCTH

OIIK-1.1 OO6Omagaer ©a30BBIMM  3HAHUSIMH,
MaTeMaTUYECKUX U (WUJIM) €CTECTBEHHBIX HAYK

MOJy4eHHBIMU B 00JacTu



Teopema Kanrtopa-bepniureiina.

[Tpocreiiiye npUMeHEHNsT TPUHLINIIA COKUMAOIUX OTOOpakeHUN
HenpepriBHbIE 0TOOpaKEHHSI TONOJIOTHYECKUX IPOCTPAHCTB.
Cy1iecTBOBaHME OPTOrOHAIBHBIX 0a3MCOB, OPTOrOHATM3ALUS
JIunHeliHble PYHKIMOHAIBI HA HOPMUPOBAHHBIX [TPOCTPAHCTBAX

O wnE

Crioco6 npoBeieHNs — MUCbMEHHBIH.

Kpurepun onenuBanus:

Jlan npaBUIBHBIN pa3BEpHYTHINA OTBET — 2 Oaslia;
OTBeT cOepKUT HETOUYHOCTH — | OaI.

OTBeT He MpaBWIbHBIN WU He faH — () 6aoB.

OIIK-1.2 MHcnonp3yer 0a3oBble 3HAaHUA B O0JAaCTH MAaTEMATHUYECKUX U
€CTECTBEHHBIX HayK B MpOo(ecCHOHATHLHOW NeSITeIbHOCTH, BHOCHUT HEKOTOpHIE
KOPPEKTUBBI MPU WX UCTOJIB30BaHUH B MPO(HECCUOHATBHOM NeATeTbHOCTH

1. Ax(t)= X(\/f ) WccreoBarh Oneparop Ha JIMHEHHOCTH U HenpepbiBHOCTH BC [0;1].
Boraucnuts HOpMy. SIBISIETCS Ji OH BITOJIHE HETIPEPHIBHBIM?

1
2. F(x)= I x(tz)dt. HccnenoBars GyHKIMOHAN HA JTMHEHHOCTh U HENPEPHIBHOCTDH B
0

C[0;1]. Borumcmuts HOpMY.

Cnioco0 mpoBeieHUs — MUChbMEHHBIH.

Kpurepun onennBanus:

3agayda pellieHa MojJHOCThIO - 6 0aioB;

3agava cOIEpKUT HETOYHOCTH U HE3HAUYUTEIIbHBIC OLTMOKH - 4 Oaia;
Pemenue conepKUT 3HaYUTENbHBIE OIIMOKY - 2 Oasia.

Pemenue conepkut rpyObie ouOKY WM He pernanach - 0 6amios.

OIIK-1.3 Ilpumenser u agantupyeT dyHIaMEHTAIbHBIC TTOHATHS U PE3yJIbTaThl B
0o0JacTH  MaTEeMaTHYECKUX U E€CTECTBEHHBIX HAayK K pEIICHHIO 3ajad
npodecCHOoHaNbHOM eI TeIbHOCTH
1. TlocTpouTh 2 pa3nUYHBIX TOMOJIOTHYECKUX TMpocTpaHcTBa X, Y Ha MHOXeCTBe u3 4
TOYEK, 0XapaKTEPHU30BaTh X MO CBOWCTBAM OTACIUMOCTH, U IOCTPOUTH HEMTPEPHIBHOE
OTOOpaXeHue 1 :X —Y .
2. HaifTm yeThipe TEpBBIX WICHA IMpoIEcca OPTOTOHAIM3AIMH ITOCIEA0OBATCIIEHOCTH
1,t,2.t3,... B mpocTpancTse:

0
H'[-1,0], B KoTOpOM cKkaspHOe mpousBeneHue (X,Y)= I(X(t) y(t) + X'(t)y’(t))dt
e

Cnioco0 mpoBeieHHs — MUChbMEHHBIH.

Kpurepun ouenuBanus:

3ajada pemieHa MmoJaHOCThIO - 6 0aIoB;

3amaua coiep>KUT HETOYHOCTH U He3HAUYUTEIbHbIE OTUOKY - 4 Oaia;



Pemenne conep XUt 3HaYUTENbHbIE OMIMOKY - 2 Oasia.
Pemienne conepxut rpyObie ommOKU WK He permanack - 0 6amios.

V. YueGHo-MeToqn4YecKoe U nHPOPMALIMOHHOE 0O0ecniedeHre TUCHHUILTUHBI
1) Pexomenayemas aureparypa
OcHoBHas JIMTEpaTypa:

1.Tpenorun B.A. ®yHKIMOHAIBHBIN aHanu3: yueOHUK / B.A. TpeHnorun. - 3-e usm.,
uctp. - M.: ®usmatiurt, 2002. - 488 c. - ISBN 5-9221-0272-9; [ OnexkTpoHHBIHA pecypc].
- Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=82613
2.ActamoBa W.B. OyHKIHMOHANBHBINA aHaNU3: y4eOHO-METOAMYECKUNW KOMIUIEKC /
N.B. AcramoBa, B.A. Hukumkun. - 3-¢ u3a., uchnp. U jgon. - M.: EBpasuiickuit
OTKpBITEI mHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1; [DnexkTpoHHBIN
pecypc]. - Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=90883
3. I'mcun, B. b. ®ynkimonansHbIi aHamm3 : yueonoe nocooue / B. b. I'ucun, I1. U. Karpino,
E. B. Maesckuii. — Mocksa: ®unancoBblil yauBepeutet, 2014. — 220 ¢. — ISBN 978-5-
7942-1128-3. — Tekcr : >neKTpoHHbIN // JIaHb : ANEeKTPOHHO-OMOIMOTEYHAsE cUcTeMa. —
URL.: https://e.lanbook.com/book/152027
JlonostHuTEILHAS JIATEpPaTypa:
1.PeBuna C.B. ®yHKIIMOHAIBHBIN aHAIU3 B MIPUMEpax U 3ajadax: yueOHoe mocodue /
C.B. Peuna, JI.U. CazonoB. - Pocros-v//l: U3narensctBo HOxHOTO (eaepanbHOro
yauBepcuteta, 2009. - 120 c. - 6ubmumorp. c: C. 118-119. - ISBN 978-5-9275-0683-5;
[DneKkTpOoHHBIN pecypc]. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id= 240944
2. Kpenkoropckuii B.JI. @®yHKUMOHaNbHBIA aHanu3: y4yeOHoe mocobue /
B.JI. Kpenkoropckuii. - Kazanb: M3narensctBo KHUTY, 2014. - 116 c.: tabx., rpad.,
ni. - bubmuorp. B kH. - ISBN 978-5-7882-1650-8; [Dnektponnslii pecypc]. - Pexxum
noctyna: http://biblioclub.ru/index.php?page=book&id=428727

2) ITporpammHoe obecrieueHre

Ne 249
(170002, TBepckast 00.1., r.TBepb, CagoBblii mepeysiok, 1.35)

KomnbroTrepHblil Ki1ace (pakyabTeTa NPUKJIATHON MATEMATUKHA M KHOCPHETUKH

103 - I'K/09 ot 15.06.2009

['ocynapCTBEHHBIM KOHTPAKT HA ITOCTaBKY
Cadence SPB/OrCAD 16.6 JIMIICH3UOHHBIX TPOTPAMMHBIX  TMPOJIYKTOB

FidesysBundle 1.4.43 x64 13 or 16.12.2013

AKT ipuema nepenadu 1o 1orosopy Ne(2/12-

Google Chrome OecraTHO

JetBrains  PyCharm  Community 5

Edition 4.5.3 CCeIUIaTHO

Kaspersky Endpoint Security 10 s

Windows AKT Ha niepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0 OecriaTHO



http://biblioclub.ru/index.php?page=book&id=82613
http://biblioclub.ru/index.php?page=book&id=90883
https://e.lanbook.com/book/152027
http://biblioclub.ru/index.php?page=book&id=240944
http://biblioclub.ru/index.php?page=book&id=428727

A

Mathcad 15 M010

Axt npepoctasienus npas MC00000027 ot
16.09.2011

MATLAB R2012b

Akt npepoctaBieHusa npaB Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecrIaTHO
NetBeans IDE 8.0.2 OecIu1aTHO
Notepad++ OecraTHO
OpenOffice OecriaTHO
- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 5r2 «CodrJlaita Tpeia»
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecruratHo
R for Windows 3.3.2 OecIu1aTHO

STATGRAPHICS Centurion XVL.II

Akt npuema-nepenaun Ne Tr024185 or
08.07.2010

MHoro¢yHKIIMOHAIbHBIHA

penaktop ONLYOFFICE GecrninatHoe | 6ecruiatHo
110
OC Linux Ubuntu 6ecrmataoe [10 OecraTHO

CoBpemeHHbIe MpodecCHoHATTbHBIE 0a3bl TaHHBIX M MH(POPMALMOHHBIE CIIPABOYHBIC

CUCTCMBI

IBC «ZNANIUM.COM» www.znanium.com;

IBC «YHuBepcuTeTcKas 6mdanorexa oniaaitn» https://biblioclub.ru/;

IBC «JIaub» http://e.lanbook.com.

[lepeueHp pecypcoB WH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTh « HTepHeTY,
HEOOXOIMMBIX JIJISI OCBOCHHS TUCIIATUTAHBI

« Caiit moaep kK1 y4eOHOro Ipoliecca rmo Aucuuiutiae: http://prog.tversu.ru

» Bupryanbnas obpazoBarenbHas cpeaa TBI'Y (http:/moodle.tversu.ru)

* Hayunas 6ubmuoreka TBI'Y (http://library.tversu.ru)

« Caiir TeI'Y (http://university.tversu.ru)

V1. Metoanyeckue MaTepuaJibl A1 00y4arOIIUXCSl 110 0CBOCHHUIO THCIMILIUHBI
Baxxnolt cocrapisomeid ganHoro pazaena PIIJ sBastorcs TpeOoBaHusd K
PEUTUHT-KOHTPOJIIO C YKa3aHUEM 0aJlIoB, paclpeAeICHHbIX MEXY MOAYISIMU U

BUJIaMU PabOTHI 00yUYaIOIIHUXCHS.

MaxkcuMmasbHast cymma 0ajuioB 1o yueOHOU AUCHUITIIMHE, 3aKaHUYMBAIOIIEHCs
3a4eToM, 1Mo utoram cemectpa cocrapisier 100 6amnos (50 6amtoB - 1-it Moaynb

u 50 6ayIoB - 2-i1 MOJIyJIb).



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://prog.tversu.ru/
http://university.tversu.ru/

Crynenty, HabpaBmiemy 40 0ayuIOB U BBIIIE TIO UTOTaM PabOTHI B CEMECTpE, B
HK3aMEHAIMOHHOW BEIOMOCTH W 3a4€THOM KHI)KKE BBICTABIISIETCS OLIEHKA
«3auteHoy». CTylleHT, HaOpaBImii 10 39 6aI0B BKIIOYUTEIBHO, CAAET 3a4eT.

Pacnipenenenrie 6anioB mo MOAYJSIM yCTaHABIMBAETCS MpPENOJaBaTeieM U
MOKET KOPPEKTUPOBATHCH.

MaxkcumanbHasi cymMMa OalljloB MO y4eOHOW AUCIMIUIMHE, 3aKaHYHBAIOLICHCS
AK3aMEHOM, 0 uToraM cemectpa cocrtaBiser 60 GamroB (30 GammoB - 1-i
MoyIb 1 30 6amioB - 2-it MOAYJb).

OOyuaromemycsi, HaOpaBmemy 40-54 Oanna, MpU TOABEACHUH WTOTOB
ceMecTpa (Ha MOCJIEAHEM 3aHATUH 10 JUCIUIUIMHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa yCIIeBa€MOCTH W 3aYETHOW KHIKKE MOXET OBITh BBICTaBJICHA OIEHKA
«YIOBJIETBOPUTEIBLHO.

OOyuatomiemycsi, HaOpaBmiemy 55-57 OaiioB, NMpU TOJBEICHUH HTOTOB
cemMecTpa (Ha MOCIHEAHEM 3aHITHH 1O JIUCHUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTH y4deTra ycneBaeMocTu «lIpemMuanbHbie Oalibl» MOXET OBITh
n00aByieHO 15 6aliyioB ¥ BRICTABJIEHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OOGyuaromieMmycsi, HaOpaBmemy 58—60 OaioB, NMpU TMOABEASHUM HUTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHIATHH 1O JUCLUUIUIMHE) B rpade pedTUHIOBOU
BEIOMOCTU ydeTa ycneBaemocTH «lIpemuanbHble Oaibl» MOXKET OBbITh
n00aBieHo 27 0ayioB U BBICTABJIICHA YK3aMEHAIIMOHHAS OIIEHKAa «OTIMYHO». B
KaKUX-IM00 MHBIX CIIydasix J00aBJICHUE MPEMUATBLHBIX OAJIJIOB HE JOMYCKAETCS.

OO6yuaronuiics, Habpapimii 10 39 GanIoB BKIIOYUTEILHO, CIACT YK3aMEH.

Pacnipenenenrie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MpPEMOJaBaTeieM U
MOXET KOPPEKTHUPOBATHCSI.

B xaxxnom cemectpe mpoBOIATCA 3 KOHTPOJIBHBIX MEPOIPUSITHS, paclpe/eicHue
6annoB Mexay KotopeiMu cocTtanisieT 30/30/40. KortponbHbie paboThl MPOBOASITCS
B MMCbMEHHOU (popMme.

Ok~ wNhE

KounrpoasHas padora Ne 1 (4 cemectp).
Bepno nu yTBepxkaeHUE (A0Ka3aTh WU ONPOBEPTHYTh): AU B=BU 4.
Bepno nu yrBepikaeHue (A0Ka3aTh WM ONPOBEPTHYTh): ANB=B N A.
BepHo nu yTBepxkaeHUE (A0Ka3aTh WM ONPOBEPTHYTh): A\B=B\ 4.
BepHo 51 yTBepkieHue (A0Ka3aTh WU ONPOBEPTHYTH): AAB = BAA |
BepHo nu yTBepkacHUE (10Ka3aTh Wik onpoBeprayTh) mis 1 X—2>Y: f(A L B)
=f(A)L f(B)
BepHo nu yTBepkAcHUE (10Ka3aTh Wik onpoBeprayTh) mis 1 XY f(A ~B)
=Tf(A)~f(B)
BepHo s yTBeprkaeHuE (0Ka3aTh wim onpoBeprayTh) st f 1 X—>Y: f(A\B) <
f(A)\f(B)



9.

Bepno nu yTBepkaeHuE (10Ka3aTh win onpoBeprHyTh) mis 1 XY f(A A B)
=Tf(A)Af(B)
f:X —Y HeNpepbIBHOE 0ToOpakeHue «Ha». Toraa, eciiu A — BCIOJy IUIOTHO B
X, TO f(A4)- BCIOAY IJIOTHO B Y.

Kounrpoabnas padora Ne 2 (4 cemectp).
MoskeT nu map paauyca 4 ObITh COOCTBEHHBIM MTOJAMHOKECTBOM IIIapa paaunyca
3?
Jloka3aTp, 4TO eciii map paguyca 7 CONEPKUTCA B IIApe paauyca 3, TO OHH
COBIIAIAIOT.
Jloka3aTb, 4YTO OTKPBITBIM AP B METPUYECKOM IIPOCTPAHCTBE SIBIAECTCS
OTKPBITBIM MHOKECTBOM.
[TocTpouTs puMeEp MOANPOCTPAHCTBA M — R*, B KOTOPOM:
CYILIECTBYET OTKPBITHIN IIAp, SIBISIOUIMICA 3aMKHYTBIM MHOECTBOM, HO HE
3aMKHYTBIM LIAPOM,;
CYIIECTBYET 3aMKHYTBIA IIAp, SBISIIOIIMICA OTKPBITBIM MHOKECTBOM, HO HE
OTKPBITBIM IIAPOM.
Jloka3aTp, 4TO 3aMBIKAHHWE OTKPBITOTO IMIapa B METPUYECKOM IPOCTPAHCTBE
COJIEPKUATCS B 3aKPBITOM IIape, HO MOKET C HUM HE COBIIAIATh.
Ilyctb F, U F, — 3aMKHYTbIE MHOXXECTBA B METPHUUYECKOM IPOCTPAHCTBE,
F,nF, =. IlocTpOUTh OTKpBITBIE MHOXECTBA U, > F,,U, o F, TaKue, 4TO
U,nU,=9.
Jlokasarb, 4TO0 p(x, A)=0 TOIZJa M TOJIBKO TOTJa, KOTAa X SIBISETCA TOYKOU
MPUKOCHOBEHUSI MHOKECTBA A.
[TocTpouTh IPUMET 3aMKHYTOTO MHOKECTBA A M TOUKH X TaKUX, YTO IS JIF000H
TOUKH y e A BBIIIOJIHEHO p(x,y)> po(x, A), T. €. B A He CylllecTByeT OimKaiiiero
AJIEMEHTA K TOUKE X.
SIBnsieTcst U p(x, A) HEMIPEPBIBHOM (yHKIMEN OT X?

10./loka3atp, 4TO A7Is TFOOOTO MHOKECTBA A MHOKECTBO TOUEK, YAOBIETBOPSIOIINX

YCIOBHIO p(x,A)< &, OTKPBITO, @ MHOXECTBO TOYEK, YIOBJIETBOPSIOIIUX
YCIIOBHIO p(x, A)< &, 3aMKHYTO.

[Toka3aTh, 4TO BEKTOPHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCUTEIILHO
yka3aHHbIX HOpM (11—19):

1117, x| =supl

120, x| = suplx,|

1319, x| = sup|x,
k

b
14.L° (asb), |x|=| []x(t)" dt

Yp

15. C[a;b], ||X||=§§2\X(t)\-

16.L" (a;b), |X|=esssup|x(t).

a<t<b



17.8(R), HxH:sup‘x (t).
18.C'[a;b], IIXII—Zgng ().

19. Lip[a;b],||x||= sup M‘F sup [x(t)] -

(t,s)e[a,b]x[a,b] |t - S| tefa,b]

Kounrpoabnas padora Ne 3 (5 cemectp).
CrnoxeHuie B rTiJIb0EpTOBOM MTPOCTPAHCTBE HEMTPEPHIBHO.
YMHOKEHHE Ha KOMIUIEKCHBIE YK CIIA HEMPEPHIBHO.
CkansipHOE Ipou3Be/IcCHHE HenpepbiBHO. [IpoBepuTh ToXKAeCcTBA(4—Db):

s yIf +lx=yI =2( " + 31" ) (pasenctso napanrenorpanma)

4(x,y) =[x+ | ~x—y|[ +iljx+iy| —i|x—iy|" (momspuzarmontoe ToxMECTBO).

A O

Jlokaszatp, yTO B 0aHAXOBOM MPOCTPAHCTBE HaJ R MOKHO BBECTH CKaJspHOE
npousBesenue, 1 kortoporo |[X|[>= (X, X) Torma u Toneko Torga, Korma mpu
T00BbIX X,y BBITIOJIHSIETCSI PABEHCTBO

[ty +lx=yIF =2(Ix +1T)

HpOBepI/ITB, 4To CICAYIOHMINME BEKTOPHLBIC ITPOCTPAHCTBA SABJIAIOTCA FI/IJ'IB6epTOBBIMI/I

(7—38):
7. 7. Izz{x;x={§1,(§2 Z|§k| <oo} CO CKAJSAPHBIM MPOM3BENEHHEM (X, Y)= kank,

k=1

e Y={n1,n2,...}.
8. L2(S, i) co CKaISApHBIM IIPOM3BEICHUEM

(x.y)=[x(s)y(sKdu-

SABnstoTCS M TMHEHHBIMU ClEAYIOMKe (PYHKITMOHAIIBI B C[O,l] (9-17):

1
9. F(X) = X(Ej .

10. F(x) = j' x(t)sign{t — %)dt :

0

11.F(x) = jt”x(tz)dt
12. F(x) = jt‘”x(t)dt.

13.F(x) = j x(t> )t .
14. F(x) =Xt ).

15. F(x) = Jl'|x(t)|dt.
16. F(x) = maxx(t).

0<t<1



17.F(x) :j.xz(t)dt

18.Kakue u3 dynkuuonanos 9-17 nenpepbisubl B C[0;1]? BHIUMCIUTD KX HOPMBL.
19.Kakue u3 Gpynkuronanos 9-17 nenpepsiBHbl B L' (0;1) ? BEIMUCIUTE HX HOPMBL.

Haiitu HOpMBI clieayonmx (GYHKIHOHAIOB B IPOCTPAHCTBEC,, €CIM OHU
OrpaHMYEHbI, X = (Xl, o Xy )(20—23)
20. f(x)=x,-

21 £(x)=Yx,.
22 f(x)=3 2

KonTpoJubHasi pabora Ne 4 (5 cemectp).
SIBNAIOTCA JIU BIIOJIHE HEMPEPBHIBHBIMU CIEAYIOUIME ONEpPaTophbl B MPOCTPAHCTBE

clo1]? B npoctpancTe Lz(O,l) (1—12)?
1. Ax(t)= j‘ x(s)ds.

2. Ax(t =f[)(ts+ts)x(s

3. Ax(t):i |Smxt(ssms| ds.
4. mO=[locLorlos
5, Ax<t>=itg§<t SX(s)ds
6. Ax(t):ls)i(]s/)zds

7. Ax(t):itxfs)ds.




12. Ax(t)= jM

5/4
0
Py0esxkHblii KOHTPOJIb
Bonpocsl k 3aueTy no kypcey "@yHKUMOHAJNBHBIA aHAAN3'" (4 cemecTp)

[lonsiTue MHOXKECTBA.

Omnepaty HaJi MHOKECTBAMHU.

OToOpakeHus: MHOKECTB.

[Tonsarue ¢pyHKIMHU, MPpooOpa3, oopaTtHast GyHKIIHS.
DKBUBAJIEHTHOCTh MHOKECTB.

KoHeunsie 1 6eCKOHEYHBIE MHOYKECTBA.

CueTHblE MHOXKECTBA.

HecueTHOCTh MHOXKECTBA IEUCTBUTENBHBIX YUCETL.

. Teopema KanrTopa-bepHmreiina.

10 [ToHsITHE MOIITHOCTH MHOKECTBA.

11. Akcuoma BbIOODA.

12.Metpuueckoe IpOCTPaHCTRO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.

14 HenpepbIBHbIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB
15.U3omeTpus

16.OTKpBITHIEC U 3aMKHYThIE MHOKECTBA B METPUUECKUX MPOCTPAHCTBAX
17.3ambikaHuE B METPUUECKUX MPOCTPAHCTBAX
18.Cx0oaMMOCTh B METPUYECKUX MPOCTPAHCTBAX
19.I110THBIE MHOKECTBA

20.1ToHBIC METPUYECKHE TTPOCTPAHCTBA

21.Teopema O BIOXKEHHBIX IIIapax

22.Teopema bapa

23.IlpuHIMN CKUMAIOIIUX 0TOOpakeHUN

24 Tlpocreiime MPUMEHEHUS TPUHIIAIIA CKUMAIOIINX 0TOOpaKEHUIA
25.KoMmakTHOCTh B METPUUECKUX MPOCTPAHCTBAX
26.Teopema Apruiena

27.0mnpeneneHne U NpuMepsl THHEHHBIX MPOCTPAHCTB
28.Jlunelinas 3aBUCUMOCTh

29.IToanpocTpaHcTBa TUHEHHOTO MPOCTPAHCTBA
30.0Omnpenenenrie u MpUMEpbl TOMOJIOTUYECKUX MTPOCTPAHCTB.
31.OTKpbITHIE U 3aMKHYThIE MHOKECTBA.

32.CpaBHEHHUE TOIIOJIOTHHA.

33.0npeaenstonye CUCTEeMbl OKPECTHOCTEH.

34.ba3a Tonosoruu.

35.AKCHOMBI CYETHOCTH.

36.HenpepbiBHBIE OTOOPAXKEHUS TOMOJIOTMYECKUX MPOCTPAHCTB.
37.'omeoMophu3M TOMOJIOTHYECKUX MPOCTPAHCTB.

38. AKCMOMBI OTICTUMOCTH.

39.[1oHsATHE KOMITAKTHOCTH.

40.HenpepsiBHBIE 0TOOpaKEHUSI KOMITAKTHBIX TIPOCTPAHCTB.

CoNOOR~ODE



41.HenpepsiBHbIE (PYHKITUN HA KOMIAKTHBIX MPOCTPAHCTBAX.
42.HopMmupoBaHHBIE IPOCTPAHCTBA

43.TloampocTpaHCTBAa HOPMHPOBAHHOTO ITPOCTPAHCTBA

44 EBKJIMIOBBI POCTPAHCTBA

45.Cy1iecTBOBaHNE OPTOTOHAIBHBIX 0a3MCOB, OPTOrOHAIM3AIIS
46.XapaKkTepUCTUICCKOE CBOMCTBO €BKIIMIOBBIX MPOCTPAHCTB

Bomnpocs! k 3k3aMeny 1o kypcey "' @yHKIMOHAJBHBIN aHaau3" (5 cemecTp)

[loHATHE MHOXKECTBA.

Omnepanuu HaJi MHOKECTBAMH.

OToOpakeHUsI MHOXKECTB.

[Tonsitue pyHKIMU, TPOOOpa3, oOpaTHast PyHKIIHA.
DKBUBAJIECHTHOCTH MHOKECTB.

Koneunsie u 6€CKOHEYHBIE MHOXKECTBA.

CueTHbIe MHOXKECTBA.

HecueTHOCTh MHOXKECTBA JIEHCTBUTEIBHBIX YUCE.

. Teopema KanTopa-bepHuireiina.

10 IToHATHE MOIITHOCTH MHOYKECTBA.

11. Axcruoma BeIOODA.

12.Metpuueckoe IpOCTPaHCTRO.

13.HepaBenctBa MunkoBckoro, I'enbaepa.
14.HenpepbIBHbIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB
15.U3omeTtpust

16.OTKpBITHIC U 3aMKHYTHIE MHOKECTBA B METPHUUECKUX MMPOCTPAHCTBAX
17.3aMbIkaHuE B METPUUECKUX MPOCTPAHCTBAX
18.Cx0oaMMOCTh B METPUUICCKUX TIPOCTPAHCTBAX
19.11n0THBIE MHOXKECTBA

20.1TonHBIE METPUYECKHE TPOCTPAHCTBA

21.Teopema O BIOKEHHBIX IIapax

22.Teopema bapa

23.TIpuHIUIT CKUMAIOIITUX OTOOpaKEHUN

24 TlpocTeiiime NpuMEHEHUS MPUHITUIIA CKUMAIOIIUX 0TOOpaKeHU
25.KoMmakTHOCTh B METPUUECKUX MPOCTPAHCTBAX
26.Teopema Apruena

27.0mnpeneneHne U IpUMephl TMHEHHBIX TPOCTPAHCTB
28.JIluneiinas 3aBUCHUMOCTh

29.IToanpocTpaHcTBa TMHEIHOTO MPOCTPAHCTBA
30.JIuneliHbIe PYyHKIMOHAIIBI

31.T'eoMeTprueckuii CMBICT JIMTHEHHOTO (PYHKIIMOHATIA
32.BrInykiible MHOKECTBA U BBIMYKJIbIE TEJa
33.01HOpOIHO-BBITYKIIbIE (DYHKIIMOHAIBI

34.®ynkronaa MUHKOBCKOTO

35.Teopema Xana-banaxa B IMHEHHBIX MPOCTPAHCTBAX
36.0T1eMMOCTh BBITYKIIBIX MHOXKECTB B JMHEHHOM MPOCTPAHCTBE

CoNoaRWNE



37.0npenenenne U NpUMepbl TOOJIOTMYECKUX MPOCTPAHCTB.

38.OTKpbIThIE U 3aMKHYThI€ MHOYKECTBA.

39.CpaBHEHHE TOTOJIOTHIA.

40.Onpenenstonue CUCTEMbI OKPECTHOCTEH.

41.ba3a TONOJIOTUH.

42.AKCUOMBI CYETHOCTH.

43.HenpepsiBHBIE 0TOOPaKEHUS TOTIOJIOTUYECKUX TIPOCTPAHCTB.

44.T'omeomMophuU3M TOTOIOTHUECKUX MPOCTPAHCTB.

45.AXCUOMBI OTJAETUMOCTH.

46.IToHATHE KOMITAKTHOCTH.

47.CueTHast KOMIIAKTHOCT.

48.HempepbIBHBIE OTOOPAXKEHHSI KOMITAKTHBIX MPOCTPAHCTB.

49.HenpepriBHBIC (PYHKITUN HA KOMIIAKTHBIX MPOCTPAHCTBAX.

50.HopmupoBaHHbI€ TPOCTPAHCTBA

51.IToanmpocTpaHcTBa HOPMUPOBAHHOTO MPOCTPAHCTBA

52.Teopema banaxa—TIlIteiinraysa

53.Teopema 006 OTKPHITOM OTOOpaKEHUHU

54.Teopema 0 3aMKHYTOM I'paduke

55.EBKIMI0BBI IPOCTPAHCTBA

56.Cy1ecTBOBaHHE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHATU3AIIHS

57.HepasenctBo beccens

58.3aMKHYTBIC OPTOTOHAIBHBIEC CUCTEMBI

59.I1onHbIe €BKIHMIOBBI TPOCTPAHCTBA

60.Teopema Pucca-®umepa

61.I'up6epTOBO MPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IToanpocTpaHcTBa, OPTOTOHAIBHBIC JOTIOTHEHUS, TIpsIMasi CyMMa

64.XapakTepucTUYeCKOe CBONCTBO €BKIIMOBBIX TPOCTPAHCTB

65.Jlunelinbie GyHKIIMOHAIBI HA HOPMUPOBAHHBIX MIPOCTPAHCTBAX

66.Teopema Xana-banaxa B HOpMUPOBaAaHHOM MPOCTPAHCTBE

67.0mnpeneneHue ConpsiKeHHOTo MPOCTPAHCTBA

68.CuibHas TOMOJIOTHS B CONPSKEHHOM IPOCTPAHCTBE

69.1IpumMepsl conpsiKEHHBIX TPOCTPAHCTB

70.006muit Buj TMHEHHOTO (PyHKIIMOHANIA B €BKIMIOBOM IPOCTPAHCTBE.

71.BTopoe comnpsixeHHOE MPOCTPAHCTBO

72.Cimabass Tomonorust W ciabass CXOOUMOCTh B JIMHEMHOM TOIIOJOTMYECKOM
IPOCTPAHCTBE

73.Cnabas cxoIUMOCTh B HOPMHPOBAHHBIX MPOCTPAHCTBAX

74.Cnabast TonoJyiorus U ciabasi CXOAUMOCTh B COMPSKEHHOM MPOCTPAHCTBE

75.0rpaHvYeHHbIE MHOKECTBA U COMPSIKEHHOM MPOCTPAHCTBE

76.0mnpeneneHne U NpUMepsl TUHEHHBIX ONIEPATOPOB

77.HenpepbIBHOCTh U OTPAHUYECHHOCTD

78.CyMMa ¥ MpOU3BEICHHE ONIEPATOPOB

79.00paTHbIif oniepaTop, 00PaTUMOCTD

80.ComnpspkeHHbIE OTIepaTOpPhI



81.ConpsiKkeHHBIH onepaTop B €BKINI0BOM MPOCTPAHCTBE
82.CamMocorpsbKeHHBIE OIepaTophbl

83.CnekTp omneparopa

84.Pe3onbBeHTa

85. OyHKIMOHATBHOE UCUNCIICHIE HEMPEPHIBHBIX (PYHKITHIA
86.CnekTpanbHas Teopema

87.0mnpenenenrie v NpuMepbl KOMITAKTHBIX ONIEPATOPOB
88.0OcHOBHBIC CBONCTBAa KOMITAKTHBIX OTIEPATOPOB
89.Co0cTBeHHBIC 3HAUYCHUSI KOMIIAKTHOTO OTIepaTopa
90.KommakTHBIE OnepaTophl B THILOEPTOBOM ITPOCTPAHCTBE
91.CamocomnpsikeHHbIE KOMIAKTHBIE OTIEPATOPHI
92.HeorpaHnuueHHbIE OTIEPATOPHI

93.06mactu omnpeneneHus, rpa@uKu, CONPS>KEHHBIE OTIEPATOPHI U CIIEKTP
94.CuMMeTpHUECKHE U CaMOCONPSKEHHBIE OTEPaTOPhI
95.0cHOBHOM KpUTEpUl CaMOCOIPSIKEHHOCTH
96.CnekTpanbHas Teopema

3amavu NI CaMOCTOSITEIbHOM PadoThI

Teopust MHOKECTB

1. Jloka3zatb c nomolibio TeopeMbl Kantopa-bepHiireiiHa S5KBUBaJI€HTHOCTb IIJIOCKOCTH U
3aMKHYTOI'O Kpyra Ha IJIOCKOCTH.

2. Ha miockoctr 3a1aHO MHOKECTBO TIOTTAPHO HETIepeceKaronumxcs Kpyros. Kakoit
MOKET ObITh MOILHOCTh 3TOI'0 MHOXECTBA.

TomnoJsiornyeckue NMPOCTPaAHCTBA

1. X — perymipHOoe€ TOIOJOTHYECKOE IMPOCTPAHCTBO, A — KOMIIAKTHOE
noaMHoxectBo X, U — okpectHocTh A = I 3aMKHyTas OKpPECTHOCTb V
mHokecTtBa A: VcU

2. TlocTtpouth 2 pa3IUYHBIX TOMOJOTHYECKUX MPOCTPAHCTBA HA MHOXECTBE W3 4
TOYEK, OXapaKTEepU30BaTh KX IO CBOWCTBAM OTACIUMOCTH, W TOCTPOUTH
HEIPEPHIBHOE OTOOPAKEHUE f : X —>Y .

MeTpuuyeckue NpoOCTPAHCTBA

1. Jloka3atb, 4ToO Jis JIFOOBIX YETBIPEX TOUEK X, Y, Z, t METPUUYECKOTO MPOCTPAHCTBA
(X, p) CIIpaBeJINBEI HEPABEHCTBA!
p(x,2)-p(y,2) < p(x,y);
| p(x,2)- p(y,t){ < p(x,y)+ p(z,t) (HepaBeHCTBO YETHIPEXYTOIBHNKA).

2. JloxazaTb, 4YTO aKCHOMbI METPHUYECKOIO MPOCTPAHCTBA HKBHUBAJICHTHBI
CJIEIYILIMM JIBYyM aKCMOMAaM:
Pl y)=0=x=y;
p(x,y)< p(x,2)+ p(y, 2)-



HopMupoBaHHbIe MPOCTPAHCTBA

1.

2.

[Toka3aTh, 4TO BEKTOPHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCHUTEIHHO
yKa3aHHbIX HOpM (13—23):

: V2
= 3l

® p
=S|, s p<e).

k=1

EBKJINI0BBI M THJIL0EPTOBHI MPOCTPAHCTBA

1.

PaCCMOTpI/IM BCKTOPHOC ITPOCTPAHCTBO JIMHEHUHBIX KOM6HHaHHﬁ IMCPUOJNICCKUX

byHKIUI ¢ paznuuHbIMU niepuogaMu X: R—C co CKaJsIpHBIM IIPOU3BEACHUEM
T

(x, y):!m%:[ x(s)Ws)ds

Y TIOTIOJTHUM €T0 TI0 HOpMe, OTIPEACIIeMOi 3TUM MPOU3BEACHUEM. Y CTAHOBHUTD
HecenapadesbHOCTh TAKOI0 TMIIbOEPTOBA MPOCTPAHCTBA.

Jlokazate Teopemy Iludaropa: «ecmm (X.,X)=0, k#[ u X=ZXk, mo

k=1
n 2
I =31 »

JIuneiinble GyHKUMOHAJIBI U JIMHEHHbIE OIIEPATOPbI

1.

SIBNSIFOTCS JIM IMHEWHBIMU CIIeAyIONIe (PyHKIIMOHANbI B C[0,1]:
1
F(X) = [ x(®)sintdt.

0

2. SIBnAroTCcs M BIIOJIHE HEMIPEPBIBHBIMU CIISAYIOIHE OIepaTOPhl B IPOCTPAHCTBE

cloa]? B npoctpanctee L2(01)?

at)= [ s

0 \l(t —8)2

CunekTpaJjbHas Teopusi

1. Haiitu cnektp oneparopa 4:C[0,1]— C[0,1], Ax(t)=tx(t).

O0600meHHbIe PyHKIMHT

1. Haiitu npousBoaHyt0 PyHKIIMU XeBucana.

HNHuTerpanbHbie ypaBHEHUSA

1. Pemrs uHTerpasbHOE ypasternue X(H)=A [ Ol(t — Dx(s)ds +t

VIl. MaTtepuajibHO-TeXHUYECKOE 00ecredeHue

Jy1st aymuTopHO# paboTHhI.

VYueOnas aynutopust Ne 310 | HaGop yueOHOU Mebenu, MenoBas 10CKa.
(170002, Tsepckas 0OJI.,
r.TBepp, CafioBbIil IEPEYIIOK,
1.35)




VYuebnas ayauropust Ne 304
(170002, Tsepckass 00,
r. TBepb, CafioBBIN MEPEYIIOK,
1n.35)

VYyeonas ayautopus Ne 318
(170002, Teepckass 00,
r.TBepb, CanoBblii IEPEYIIOK,
1.35)

VYyebnas ayautopus Ne 308

Habop yueOHoit mebenu,

AKpaH,
KOMIUIEKT  ayJAHMOTEXHUKH  (pajrocucTeMa,
CTallMOHApHBIH ~ MHUKPOPOH C  HACTOJIbHBIM

aeprKaTeneM, yCUINTeb, MUKIIEp, aKyCTUYeCKas
cucTema),

MIPOEKTOP,

HOYTOYK.

Ha6op yueOnoit mebenu,

dKpaH,

MIPOEKTOP.

Habop yuebHoit Mmebenu,

(170002, TBepckas 001, | 9KpaH
r.TBepp, CafoBblil IEPEYIIOK, | IPOEKTOP.
1n.35)
JIJ1st caMOCTOSITEIbHOM pabOTHI.
[Tomemenne ayst  camocTosiTenbHOM  paboThl | Habop yueOHol Mebenu,
00y4aronnxcs: KOMITBIOTED,
Kommnbrotepusiii kitace Ne2 dakynbrera [IMuK IIPOEKTOP.
Ne 249
170002, Teepckass o06na., 2.Teepp, Cadoswiii

nepeyiok, 0.35

X. CBeneHusi 00 00HOBJIEHNH padoyeil MPorpaMMbl TMCHUILUIMHBI.

. PexkBu3uTHI
Oo0HoBJIeHHBbINT  pa3aea | Onucanue
. TOKYMEHTA,
Ne .. | paGouei NPOrpamMMbl | BHECEHHBIX
. YTBepPAUBILIETO
TUCHUNITIHHBI U3MeHeHu
U3MEHEeHH sl
1. l. 3. O0BeM Brinenenue Ot
JIUCITATUTMHBI JacoB Ha | 29.10.2020 roxa,
MPAKTHYECKYIO npoTokosn Ne 3
MOATOTOBKY YY4E€HOTO COBETa
dakynabTeTa
2. Il. Conepxanue Brinenenue Or
JIACITATUIAHEI, JacoB Ha | 29.10.2020 roxa,
CTPYKTYPHUPOBAaHHOE IO | MPAKTUYECKYIO nmpoTokos Ne 3
TeMam (paznenam) C | MOATOTOBKY IO TEMaM | Y4EHOT'O COBETa
yKa3aHUEM OTBEICHHOTO Ha bakyabTeTa
HUX KOJIMYECTBA
aKaJIEMHUYECKHX YacoB U
BUJIOB YUEOHBIX 3aHATHI




11. 2) [IporpamMmHOe Bnecenbl u3menenus | Ot 29.09.2022
oOecrieyeHue B POrpaMMHOE | T0/1a, MPOTOKOJ
oOecrieueHue Ne 2 yuenoro
COBETa
(dhakynpTeTa
13. MarepuanbHO- Buecenbl usmenenus | Ot 29.09.2022
TEXHUUYECKOE OOecreueHue | B MaTepualbHO- | TOJA, MPOTOKOJI
TEXHUYECKOE No 2 yuenoro
oOecrieueHue COBETa
ayJIMTOPHIA dakynpTera
11. 2) [IporpamMmHOE Bnecenbl usMmenenus | Ot 24.08.2023
oOecrieueHue B criucok [10 rojia, MPOTOKOJ
Ne 1 yuenoro
COBETa
dakynabTeTa
V. 1) Pexomennyemas | O6HoBienue ccouiok | Ot 24.08.2023
JauTeparypa Ha JIUTEepaTypy rojia, MNPOTOKOJI
Noe 1 yuenoro
COBETa

(dakynbTeTa




