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I. AHHOTAUA
1. Heab 1 321241 JMCHMIIIMHBI
Lespr0 OCBOEHMSI AUCLMILIMHEI SBIISICTCSL:
- 3HAKOMCTBO C OCHOBHBIMU METOJaMH (PYHKIIHOHATBHOTO aHAJIN3a,
- pa3BUTHE YMEHUH NPHUMEHATH AT METOJbl K KOHKPETHBIM MAaTE€MaTHYECKUM
00BEKTaM B IPYrUX 00JACTSAX MaTEMaTHUKH, MAaTEMATUYECKON (PU3UKU, IKOHOMUKH.
3agayamMy OCBOEHUSI AUCUUILIMHBI SBISIOTCS: (DOPMUPOBAHUE Y CTY/AECHTOB
- CHnocoOHOCTH JI€MOHCTpaluu OOIIEHAYYHbIX O0a30BbIX 3HAHUN €CTECTBEHHBIX
HAyK, MAaTEeMAaTUKH U UHPOPMATHKH, TOHUMaHUE OCHOBHBIX (PAKTOB, KOHIICTILIUH,
INPUHIIUIIOB TEOPUH, CBA3AHHBIX C MPUKIIATHON MaTEMaTUKON U HH(POPMATHUKOM;
- CnocoOHocT mpuoOpeTaTh HOBBIE Hay4Hble U NPO(ECCHOHATIbHBbIE 3HAHUS,
UCITOJIb3Ysl COBPEMEHHbIE 00pa30BaTEIbHbIE U HHPOPMALIMOHHBIE TEXHOJIOTHH;
- CnocoOHOCTH MOHMMAaTh U NPUMEHATH B HUCCIENOBATEIbCKOM W MPUKIIATHOU
NEATEIIBHOCTH COBPEMEHHBIN MaTeMaTUYECKHUN anmnapar;
- YMeHusi HCIOJb30BaTh MNpoOsieMHO-opueHTHpoBaHHOe I1O0 s mpoBeneHus
pacyeToB, YUCIECHHBIX dKCIIEPUMEHTOB, BU3YyalU3allii PE3yIbTaToB;
- VYMeHusa wuccnenoBatb M pemarb (HOpMaIU30BaHHBIE 3aJadyH, HCIOJIb3Ys

AHAJIUTHYCCKHUC MCTOABI U CIICOHUAIIU3NPOBAHHOC I10.

2. Mecrto mucuumnimubl B crpykrype OOII

OyHKIUOHAIBHBIA aHAJIU3 OTHOCUTCS K paszaeny «MareMaTtudecKum»
oOs3aTenbHOM yacTu broka 1.

OyYyHKIUOHAIBHBIA aHAIW3 — 3TO OJWH U3 BaXHEUIIMX Pa3AeioB
MaTEeMaTUKH, KOTOPOMY VaAeNsieTcsl OOJbIIoe BHUMAaHHE B 00pa30BaTEIbHBIX
porpaMMax BEIYyUIMX MHUPOBBIX YHUBEPCUTETOB. [lo cBoeMy coJepKaHUIO
GyHKIMOHATBHBIA ~aHAM3 TECHO CBS3aH C MaTEMaTHYECKUM aHaJU30M,
reoMeTpueil U anreOpoil, BRIUUCIUTEIHPHOW MATEeMAaTHUKON U JPYTUMHU BaKHBIMU
pazzaenamMu MateMaTUKU. MeTojbl (PYyHKIIMOHATBLHOTO aHaIn3a HaXOIAT IIUPOKOE
NPWIOKEHUE TPU H3yYeHUH (DUBHUYECKUX, COIHMAIBHO-IKOHOMUYECKUX U

(bMHaHCOBBIX MPOIIECCOB.



JIist  ycmemiHOTO — YCBOGHHSI Kypca  HEOOXOAWMBI  3HAHWUS  OCHOB
MaTEeMaTUYECKOTO aHaIN3a, anreOpsl 1 TEOMETPHH.

B mporiecce u3yueHus AUCIHUIUIMHBI CTYJIEHTHI JOJDKHBI O3HAKOMHUTBCS C
OCHOBHBIMU  TIOHSATUSIMU  (YHKIIMOHAJIBHOTO  aHalu3a, W3YyYUTh Ppa3feibl
(GYyHKIHMOHATBHOTO aHallh3a, HEOOXOJUMBbIE [JIi UCIOJIb30BaHUSL B JPYrUX
MaTeMaTUYeCKUX  JIMCUMIUIMHAX;  MaTeMaTUYeCKHe  METOJAbl  pEelIeHUS
mpoeCCHOHANBHBIX 3a/1ad, YMETh NPHUMEHSITh MaTEMaTHYECKUE METOMABl TpHU
pemieHUM MPodecCHOHANBHBIX 3a7a4, OBJIAJIETh MATEMAaTUYECKUM arapaToM,
HEO0OXOMMBIM TSI MPOGECCUOHATBHOU e TETLHOCTH.

[To okoHuYaHMIO Kypca CTYAEHTBHI JOJKHBI OBITH CIOCOOHBI MPUMEHSTH
U3YYEHHBIE  METOABl B COOCTBEHHBIX HCCIEIOBAaHUSX U  KOPPEKTHO
MHTEPIIPETUPOBATH MOTYYCHHBIE PE3YJIbTATHI.

Mertonbl (PyHKIIMOHAIBHOTO aHAIM3a UCIONB3YIOTCA B KypcaXx OOBIKHOBEHHbBIE
i QepeHIaIbHbIe  YPaBHEHUS, YPABHEHUSI MAaTEMaTW4eCKOM (DU3UKH, TEOpHs
BEPOSTHOCTEN M MaTeMaTUYeCKasi CTATUCTUKA, ONITUMAIILHOE YIIPABJICHUE, SKOHOMUKA

U JIPYTHUX.

3.00beM  OUCHMILIMHBI 6 3Q4ETHBIX  CJIUHMII, 216
aKaJIeMUYECKHUX YacoB, B TOM YHCJIE:
KOHTAKTHAA ayIMTOPHAsA padoTa: JeKuuu 62 yaca; MPakTUUECKHUE 3aHITUs 62

yaca;
KOHTAKTHASI BHeAayJUTOPHAasi PadoTa: KOHTPOJIb CAMOCTOSITEIHLHOM padoThI
-- , B TOM YHCIIe KypcoBas pabota  -- ;
caMocTosiTeJIbHasE paGora: 92 4acoB, B TOM 4YHCIIE KOHTPOJb
36

4. IlepeyeHnb IUIaHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsI 110 TUCHUILIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH Pe3yJIbTaTaAMHU OCBOCHHSI 00Pa30BATE/ILHOI MPOrPAMMBI

ILtannpyembie Inannpyemble pe3ysibTaThl 00y4eHHs 110 JUCHUILINHE
pe3yJIbTaThl 0CBOCHUS
o0pa3oBaTeJIbHOMI
MPOrpamMMblI
(¢popmupyembIe
KOMIIETEHIIUH)
OIIK-1 Crnocoben | OIIK-1.1  3HaeT OCHOBHBIC TMOJNIOXKEHUS W  KOHICIIUH
TIPUMEHATh MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK
dyHIaMeHTaTbHBIE OIIK-1.2 Pemraer TUIIOBBIE MaTeMaTU4YECKue u
3HAHHA, TONYdeHHble B | CCTCCTBCHHOHAYYHBIC 3a1a4K
0671aCTH OIIK-1.3 PabGotaer coO CTaHZApTHBIMH MaTEeMaTUYECKUMU




MaTEeMaTU4YECKUX U | MOACTSIMH NIPH pelIeHHH PO(PECCUOHATBHBIX 3a1a4

(vm) €CTECTBEHHBIX
HAayK, W HCIIOJIB30BaTh
UX B PO ECCHOHATLHON
JIESITEIILHOCTH

5. ®@opMa nMpPOMeKYTOYHOM aTTeCTANMU — 3a4€T B 4 CEMECTpE, SK3aMEH B 5 CEMECTpeE.

6. S3bIK npenogaBaHus PYCCKUIM.

II. Copepxanue IMCHUILVIMHBI, CTPYKTYPMPOBAHHOE MO TemaMm (pa3zeiam) C

YKazaHuemM OTBeHéHHOFO Ha HHX KOJIHYECTBA AKAACMHUYCCKHX YaCcoB H BHI0B

y4eOHbIX 3aHATHIA

KonTaktHas pabdora (dac.)
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Teopust MHOKECTB 18 6 6 6
Tomnosiornueckue 22 6 6 10
MIPOCTPAHCTBA
Merpuueckue 34 10 10 14
MPOCTPAHCTBA
HopmupoBanHbie 34 10 10 14
MPOCTPAHCTBA
EBxnugoBEI u 37 8 8 12
TJIbOEPTOBBI
MIPOCTPAHCTBA
JInHelinbie 41 10 10 12
(GyHKIHOHAIBI 17§
JIMHEMHBIE OIIEPaTOPbI
CrnexTtpanbHas Teopusi 22 4 4 8
O06001eHHbBIe PYHKITUU 22 4 4 8
HNuterpanbHbie 22 4 4 8
YpaBHECHUS
HUmoeo 252 62 62 92




II1. O6pa3oBaTeIbHbIE TEXHOJIOTHH

VYyebHas nporpamMma —

HaMMCHOBAHHUC PA3CIIOB

Bun 3anatusa

O0pa3oBarenbHbIE TEXHOJIOTHH

U TeM
Teopust MHOXKECTB Jlexiun, 1. M3noxeHue TeopeTUYecKoro
MIPAKTUYECKUE Marepuala
3aHATUS 2. Pemenue 3ana4
Tononornueckue Jlekuun, 1. W3noxeHne TeOPETUYECKOTO
IPOCTPAHCTBA MIPAKTHYECKUE Marepuala
3aHATHUA 2. Penrenme 3amau
Metpuueckue Jlexuun, 1. M3noxeHne TeOpeTUYECKOro
IIPOCTPAHCTBA MPAKTHYECKUE Marepuala
3aHATHUA 2. Penrenme 3amau
Hopmuposaunsie Jlexuun, 1. M3noxkeHne TeOpEeTUYECKOTrOo
IIPOCTPAHCTBA MPAKTHYECKUE Marepuala
3aHATUA 2. Penrenme 3amau
EBKim0oBbI u | JIexuu, 1. M3noxeHue TeOpeTUIECKOro
TUIBLOEPTOBBI MPAKTUYECKUE Marepuana
IIPOCTPAHCTBA 3aHATUA 2. Pemenue 3ana4
Jlunerinbie Jlexkuuu, 1. M3noxeHue TeOpeTUIECKOro
byHKIIMOHAIBI U | IPAKTUYECKUE Marepuana
JIMHEWHBIE OIIEPATOPHI 3aHATUA 2. Pemenue 3ana4y
CnekrtpanbHas Teopus Jlexuun, 1. M3noxkeHne TeOpeTUYECKOTro
MPAKTUYECKUE Marepuana
3aHSTHS 2. Pemenue 3a1a4
O600mmennbie PyHkIuu | Jlekmum, 1. M3noxeHue TeOpeTUIECKOro
MPAKTUYECKUE Marepuana
3aHSTHS 2. Pemenue 3a1a4




HNnTerpanbHbie Jlexuuu, 1. M3noxeHue TeOpeTUYECKOro
YPaBHEHHUS MPAKTUYECKUE Marepuaia

3aHATUS 2. Pemrenue 3amau

[IpenonaBanrie y4eOHOM JUCUMIUIMHBI CTPOMTCA HAa COYETAaHUH JIEKLUH,
MPAKTUYECKUX 3aHATUN U Pa3NUYHBIX (DOPM CaMOCTOSITEIbHOM pabOThI CTY/IEHTOB.
B nponecce 0cBOCHHS TUCUMILIMHBI UCIIOJIB3YIOTCS CIEAYIOUE 00pa30BaTeIbHbIE
TE€XHOJIOTUH, CHOCOOBI U METOJbl (POPMHUPOBAHUSI KOMIIETEHIIMH: TpagullMOHHbIC
JEKIUU, TMPAKTUYECKUE 3aHATUA B  JUAIOTOBOM  PEXHUME, BBINOJHECHHE
WHIUBUYAJIBHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JluctumimHa npeaycMaTpUBaeT BBIMOJHEHUE KOHTPOJIBHBIX PaOOT, MHUChbMEHHBIX

JIOMAIITHUX 3aJIaHH, pacueTHO-rpaduyecKux padoT.

IV. OneHnounble MaTepuajbl JJisl NPOBEJCHUN TeKylIed W MPOMEKYTOYHOM
aTrTecTaluM 00y4aKOIUXCH

s mpoBeaeHus TEKyIIen U MMPOMEKYTOUYHOU aTTECTALIUU:

OIIK-1 Cnocoben npuMeHsTh QyHIaMEHTAIbHBIC 3HAHUS, TTOJIyYeHHbIE B 001aCTH
MaTeMaTHYeCKuX U (WJM) €CTECTBEHHBIX HayK, M UCIOJb30BaTh HUX B
npoecCHOHANBbHOM eI TEIbHOCTH

OIIK-1.1 3Haer OCHOBHBIE TIOJOXKEHUS M KOHLENIHAM MAaTEeMaTUYECKUX U
€CTECTBEHHBIX HAYK

1. Teopema Kanropa-bepHiureiina.

[Ipocreiinne npuMEHEHUs! TPUHIMIA COKUMAOIIUX 0TOOpaKeHUI
HernpepoiBHBIE 0TOOPAKEHHS TOMIOJIOTMYECKUX MPOCTPAHCTB.

CymiecTBoBaHME OPTOTOHAIBHBIX 0a3MCOB, OPTOrOHATHM3ALUS

“wok N

JIuneiinbple PyHKIIMOHAJIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBAX

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepun ouenuBanus:

Jlan ipaBWIIBHBINA Pa3BEPHYTHIA OTBET — 2 Oasa;



OTBeT cOAEPKUT HETOUHOCTH — 1 Oasi.

OTBeT He MpaBWIbHBIN Wiu He faH — () 6anoB.

OIIK-1.2 Pemraet THNOBBIE MATEMATHUYECKHE U €CTECTBEHHOHAYYHBIE 3a/1a4
1. Ax(t)zx(\/;) Hccnenosats orneparop Ha JIMHEWHOCTh U HENPEPBIBHOCTH BC[O;I].

Breraucnuts HOpMY. SIBnsieTcs I OH BIIOJIHE HerepBIBHBIM?

1
2. F(x)= j x(¢* Jdt . ViccnenoBath (yHKUMOHA Ha IMHEHHOCTb U HEIIPEPLIBHOCTD B
0

C[0;1]. Beraucnuts HOpMY.

Crnioco0 npoBeAeHHs — MMCbMEHHBIN.

Kpurepun onennBanus:

3azaya pelieHa NoJHOCThIO - 6 OaloB;

3agada COIEPKUT HETOYHOCTH U HE3HAUUTEIIbHBIC OLIMOKH - 4 Oaia;
Pemenue conep kUt 3HaUYUTENbHbIE OIIMOKH - 2 Oallia.

Pemenue conepkut rpyOble OIIMOKM WM HE peranach - 0 0amios.

OIIK-1.3 Pabotaer co CTaHAAPTHBIMH MAaTEMATUYECKHUMH MOJACISMH TIPH
penieHnn npodhecCuoHaNbHbBIX 3a7a4
1. IToctpouTh 2 pa3IUYHBIX TOIMOJOTUYECKUX MpOcTpaHCTBa X, Y Ha MHOXecTBe 3 4
TOYEK, OXapaKkTepu30BaTb HX II0 CBOMCTBaM OTACIMMOCTH, U IOCTPOUTh
HENpPEepbhIBHOE OTOOPAXKEHUE [ : X —Y .
2. HaiiTu d4eTbIpe MNEPBBIX YJI€HA IMPOLECCAa OPTOTOHAIM3ALMHU IOCIIEIOBATEIIBHOCTH
1,t,£°,,... B IPOCTPAHCTBE:

H'[-1,0], B KOTOPOM CKaJISIpHOE MPOU3BEICHUE Xy)=

[y +x' 0y )t

Cnoco0 mpoBeieHHs — MUChbMEHHBIH.



Kpurepun onenuBanus:

3amada penieHa moaHOCThIO - 6 OAIIOB;

3aaya CoEpP>KUT HETOYHOCTU U HE3HAUUTENbHbIE OLINOKY - 4 Oana;
Pemenne copepKUT 3HAYUTENbHBIE OMIMOKH - 2 asia.

Pemenue conepkut rpyOble OMOKY WM He pernanach - 0 6anios.

V. YueOHo-MeToqn4ecKoe U HH(POPMALMOHHOE o0eciedeHHe JUCIUILIHHbI

a) OCHOBHas JIMTEpaTypa:

1. Jlebener, B. 1. ®yHKIMOHAJBHBIH aHAJIU3 U BBIYMCIUTEIbHAS MaTEMaTHUKa:
yuebHoe mocooue / B. U. JlebeneB. — 4-e uzn., mepepad. um jgomn. — Mocksa:
Owmzmarimr, 2005. — 294 c¢. — Pexum [gocryma: no TOOAINUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=68363

2. Pepuna, C.B. @OyHKIMOHANBHBIM aHAIM3 B NpUMEpax U 3ajadax: ydeOHOe
nocobue / C.B. Pesuna, JI.U. CazonoB; ®enepaibHOE areHTCTBO M0 00pa30BaHUIO
Poccuiickoit ®Depneparuu, DenepanbHOoe TOCYJApCTBEHHOE 00pa3oBaTelbHOE
YUpEeKJIeHUE BhIcIIero npodeccuonanbHoro oopazoBanus "HOxHbll PeaepaibHbIM

yauBepcuter". - PoctoB-v//l: M3marensctBo  IOkHOTO  (benmepanbHOroO
yauBepcuteta, 2009. - 120 c. - 6ubmmorp. c: C. 118-119. - ISBN 978-5-9275-
0683-5; [DIEeKTPOHHBII pecypc]. - Pexum

noctyna: http://biblioclub.ru/index.php?page=book&id=240944

3. I'mazeipuna, I1. 1O. @yHKuMOHAIBLHBIN aHAJIU3: TUIIOBBIC 3aJlayu: y4yeOHOE
nocobue / Il FO.I'maseipuna, M. B. [eiikanosa, JI. ®. Kopkuna; Ypanbckuid
dbenepanbhbiii yauepcuteT um. nepBoro Ilpesunenta Poccum b. H. Enpiuna. —
ExarepunOypr: W3nmarenscTtBO Ypanbckoro yHuBepcutera, 2016. — 219 c. —

Pexum Jocrymna: 110 ITOJITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&1d=689057

0) IOTIOJTHUTEIIbHAS JIUTEepaTypa:

1. Kpenkoropckuii, B.JI. @®yHKuuMOHaNbHBIA aHanu3: Yy4yeOHoe mocodue /
B.JI. Kpenkoropckuii; MunucrepctBo  oOpazoBanusi W Hayku  Poccun,
denepanbHOE TOCYIAPCTBEHHOE OIO/DKETHOE 00pa3oBaTelIbHOE —YUpEKICHHE
BbICHIETO  mpodeccuoHanbHOrOo  obpazoBanus «KazaHCkuil  HalMOHAIBHBIN
MCCIIEIOBATEIIbCKUM TEXHOJOTUYECKUM yHUBepcuteT». - Kazane: M3marenscTBo
KHUTY, 2014. - 116 c.: Tabm., rpad., ui. - bubmmorp. B kH. - ISBN 978-5-7882-
1650-8; [DNEeKTpOHHBIA pecypc]. - Pexxum
noctyma: http://biblioclub.ru/index.php?page=book&id=428727

2. Tpenorun, B.A. ®yHkunoHanbHbld aHanu3: yueOHuk / B.A. Tpenorun. - 3-e
u3g., ucnp. - M.: Ouwsmamiut, 2002. - 488 c. - ISBN 5-9221-0272-9;
[DneKkTpOHHBII pecypcl]. - Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book&i1d=82613



https://biblioclub.ru/index.php?page=book_red&id=68363
http://biblioclub.ru/index.php?page=book&id=240944
https://biblioclub.ru/index.php?page=book_red&id=689057
http://biblioclub.ru/index.php?page=book&id=428727
http://biblioclub.ru/index.php?page=book&id=82613

2) [IporpammHoe obecrieueHne

KomnbrorepHblii Kiaace GpakyJabTeTa NPUKIJIATHOA MATEMAaTHKH U KHOepHeTHKHU Ne 40
(170002, TBepckasi 00.1., r.TBepb, CaoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

O€eCILIaTHO

Apache Tomcat 8.0.27

OecIUIaTHO

Cadence SPB/OrCAD 16.6

l'ocynapcTBeHHBINM KOHTPAKT HA IIOCTABKY
JIMIIEH3UOHHBIX MPOTPAMMHBIX MPOAYKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecriaTHO
Google Chrome OecIiaTHO
Java SE Development Kit 8 Update 45 SecIIaTHO
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecriaTHO

Kaspersky Endpoint Security 10 s
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecCIUIaTHO

Mathcad 15 M010

Akt npenocrasnenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasienus npas Ne Us000311 ot
25.09.2012

MHuoro(dyHKIIMOHAIbHBIN

penakrop ONLYOFFICE 6ecriatHoe | GecriaTHO
I10
OC Linux Ubuntu 6ecrmatHoe 10 OeCIuIaTHO
MiKTeX 2.9 OecruIaTHO
MSXML 4.0 SP2 Parser and SDK OecruaTHO
NetBeans IDE 8.0.2 OecruIaTHO
NetBeans IDE 8.2 OecruIaTHoO
Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecruIaTHO
.. nmorosop Nel3918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 <<CO(1)TJI_)[aI>'IH Tpeitny
Python 3.1 pygame-1.9.1 OecruiaTHO
Python 3.4 numpy-1.9.2 OecriaTHO
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecriiatHO
WCF RIA Services V1.0 SP2 OecruIaTHoO
WinDjView 2.1 OecIuiaTHO
R Studio OecIuIaTHO
Anaconda3 2019.07 (Python 3.7.3 64-

OecriaTHO

bit)

3) CoBpemeHHbIe TIPOdeCCHOHATTBHBIC 0a3bl JAHHBIX M HH(POPMAIIMOHHBIC CIIPABOYHBIC

CHUCTCMBbI




1. 9BC «ZNANIUM.COM» www.znanium.com;
2. 9BbC «YHuBepcuTeTcKasi 0MdJanoTeKka oHJaim» https://biblioclub.ru/;
3. 9BC «Jlanb» http://e.lanbook.com.

4) Ilepeuenp pecypcoB HHPOPMAITHOHHO-TETICKOMMYHHUKAITMOHHON ceTH «IHTepHET»,
HEOOXOIMMBIX TSI OCBOSHHUSI AUCIUTLIHHBI

WNuTepHer-yHuBepeuTet http:/www.intuit.ru

VI. Meroanyeckne MaTepuaibl 1JIsi 00y4AIOIIHUXCS 110 OCBOCHHIO IUCHMILIAHBI

Baxnoit cocrapisitomieit ganHoro paszaena PITI siBastoTcss TpeOoBaHUS K
PEUTHHT-KOHTPOJIIO ¢ yKa3aHWEM 0ajlIoB, PACTIPECICHHBIX MEXKIY MOIYJISIMH U
BUJIaMU PabOThI 00YYaIOIIHUXCSI.

MakcumanbHas cymma OayIoB o y4ueOHOMI JVCLHUIUINHE,
3aKaHYMBAIOIIEHCA 3a4eToM, Mo uToraM cemectpa cocrtasisier 100 GamioB (50
6asoB - 1-i1t moaynb 1 50 6amioB - 2-if MOIYIb).

Crynenry, HaOpasmemy 40 6aioB U BBIIIE IO UTOraM pabOThI B CEMECTpE,
B OK3aMCHAIIMOHHOW BEJIOMOCTH M 3a4ETHOW KHIDKKE BBICTABIISIETCS OIICHKA
«3auteHoy». CTylieHT, HaOpaBIHii 10 39 6AII0B BKIFOUUTEIBHO, CAET 3a4eT.

MakcumanbHas cymMma OayIoB o yueOHOI JVCUHUIUINHE,
3aKaHYMBAIOIICHCS 2K3aMEHOM, I10 UTOTraM cemectpa coctasisier 60 6amtoB (30
0ayuioB - 1-it Mmonynb u 30 GanmioB - 2-i MOAYJIb).

OOGyuaromiemycsi, HaOpaBmemy 40-54 Oamna, Tpu TOABEASHUU HTOTOB
cemecTpa (Ha MOCIEAHEM 3aHATUM MO TUCIUIIMHE) B PEHTHHTOBON BEIOMOCTH
ydeTa YCIIEBa€MOCTH M 3a4e€THONW KHW)KKE MOXKET OBbITh BBICTaBJCHA OIICHKA
«YIOBJICTBOPUTEIHHOY.

OOGyuaromeMycsi, HaOpaBuiemy S55-57 0OaioB, NMpU TOABEJIECHUU HUTOTOB
cemecTpa (Ha TMOCJIEIHEM 3aHSATUU M0 IUCIMIUIMHE) B Tpade PEeUTHUHTOBOU
BEJIOMOCTH yueTa ycreBaemoctu «lIpeMuanbHbie 6amibny MOKET ObITh T0OABIECHO
15 GanioB U BeICTaBJIEHA SK3aMEHAIMOHHASI OLIEHKA «XOPOIIIOY.

OOyuatomemycsi, HaOpaBmiemy 58—60 O6aninoB, MpPU TOJABEICHUH WTOTOB

cemMecTpa (Ha IMOCJIEIHEM 3aHSATUU IO [HUCLUMIUIMHE) B Ipade PpeUTUHrOBOU
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BEJIOMOCTH yueTa ycrneBaemocTu «lIpemuanbabie 0amibhy MOXKET ObITh J0OABICHO
27 Ga/ioB M BBICTaBIIEHA JK3aMEHAIMOHHAS OIEHKA «OTIMYHO». B Kakux-mmbo
MHBIX CITy4asx J00aBjeHUE TPEMHUAIbHBIX 0aJIOB HE TOMYCKAaeTCsl.
OOyuaromuiics, HaOpaBIwii 10 39 6ATIOB BKIIOYNTEILHO, CIAET IK3aMEH.
Pacnipenenenne 6anioB Mo MOIYJISIM yCTaHABIMBAETCS IMpENoiaBaTeleM U
MOKET KOPPEKTUPOBATHCH.

B kaxagom cemecTpe MNOpOBOAATCS 3  KOHTPOJBHBIX MEPONPHUSTHS,
pacrnpenenenue 0amioB Mexay kotopeiMu coctaBiisier 30/30/40. KoHTposibHBIC
paboTHI IPOBOASTCS B MUCHMEHHOM popme.

KourpouabHas padora Ne 1 (4 cemectp).
BepHo 11 yTBepkieHre (J0Ka3aTh UM ONPOBEPTHYTh): AU B=BU 4.
BepHo 11 yTBepkaeHHE (J0Ka3aTh UM ONPOBEPTHYTh): A NB=B N 4.
BepHo 11 yTBepkaeHHE (J0Ka3aTh WK ONPOBEPTHYTh): A\ B=B\ 4.

Bepno nu yTBepxkaeHUE (A0Ka3aTh UIN ONIPOBEPTHYTH): AAB =BAA .

A O

BepHo nu yTBepknenue (nokazate win ornpoBepruyTh) i f: X—>Y: f(A U B)

=f(A) U f(B)

6. BepHo nu yrBepkaeHue (nokazath win onpoBeprayTh) st f: X—2Y: f(A~B)
=1f(A)~1(B)

7. BepHo nu ytBepkaeHue (Aokaszath uian onpoBepruyTh) s f: X—=Y: f(A\B)
= 1f(A)\f(B)

8. Bepno nu yTBepxkaeHue (AoKa3zaTh WK onpoBepruyTh) 11 f: X—Y: f(A A B)
=1f(A) A f(B)

9. f:X —Y HenpepsiBHOE 0TOOpa)keHue «Ha». Tormaa, eciiu A — BCIOAY IUIOTHO B
X, TO f(A4)- BCIOJy TJIOTHO B Y.

Kounrpoabnas padora Ne 2 (4 cemectp).

1. Mosxert nu map paauyca 4 ObITh COOCTBEHHBIM TIOJIMHOKECTBOM IIIapa pagnyca
3?

2. JlokazaTh, 4yTO eciu wWap paauyca 7 COAEPKUTCS B LIape paguyca 3, TO OHU

COBITIa4arOT.



3.

4.

9.

JlokazaTb, 4YTO OTKPBHITHIA IIAp B METPUUECKOM MPOCTPAHCTBE SIBISETCS
OTKPBITHIM MHO>KECTBOM.

[TocTpouThs IpUMEpP NOANPOCTPAHCTBA M < R*, B KOTOPOM:

CYILIECTBYET OTKPBITHIN IIap, SIBISIONIMNCA 3aMKHYTHIM MHOECTBOM, HO HE
3aMKHYTBIM LIAPOM;

CYILIECTBYET 3aMKHYTBIM IIAp, SBJISIOIIMICSA OTKPBITBIM MHOXECTBOM, HO HE
OTKPBITBHIM IIAPOM.

Jloka3aTh, YTO 3aMBIKAHHWE OTKPBITOrO IMIapa B METPUYECKOM MPOCTPAHCTBE
COJICPKUTCS B 3aKPBITOM IlIape, HO MOKET C HUM HE COBIIAJ1aTh.

Ilycte 7, U F, — 3aMKHyTble MHOXECTBAa B METPHUYECKOM IIPOCTPAHCTBE,
F ~F,=2. llocTpOUTh OTKpBITBIE MHOXECTBA U, > F, .U, > F, TaKuhe, 4TO
UunuUu,=9.

Jloka3aTb, 4TO p(x,4)=0 TOTJA U TOJBKO TOIZA, KOTAA X SABIIAETCA TOYKOU
MPUKOCHOBEHUSI MHOXKECTBA A.

[TocTpouTh NMPUMET 3aMKHYTOI'O MHOXKECTBA A W TOYKM X TAKHUX, YTO IS
MH000M TOYKH ye A BBIIOIHEHO p(x,y)> p(x,4), T. €. B A HE CyIECTBYET
OJIMDKAMIIIETo JIEMEHTA K TOUKE X.

SBnsiercst 1 p(x, A) HENPEPBHIBHON (PYHKIMEH OT x?

10.[Jokazath, dro ug J000ro MHOXecTBa A  MHOXECTBO  TOUYEK,

YAOBJICTBOPSIOMIMNX YCIOBHIO p(x,4)< &, OTKPBITO, a MHOXECTBO TOUYCK,
YIOBJIETBOPSIIOIINX YCIIOBUIO p(x, A) < &, 3aMKHYTO.
[TokaszaTh, 4TO BEKTOPHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCHUTEIIHHO

yKa3aHHbIX HOpM (11—19):

T1.77, | =supl;|

12.0, | = sup|x|-
k

13.15"» || = supl
k

14.1° (a;b),

b I/p

o =| [l (o) a

a




15.C[a;b],

(1).

=ess Sup‘x(t)‘ .
ast<bh

16.L° (a;b),

17.3(R), || =suplx(r)].

18.C'

Z max|x

ast<h

t)‘

19. Lip[a;b] || = LIORE{C IR, (1) -

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

KonTpoubHnasi padora Ne 3 (5 cemectp).
1. CnoxxeHue B ruibOEpTOBOM MPOCTPAHCTBE HEMPEPHIBHO.
2. YMHOXEHHE Ha KOMIUIEKCHBIE YMCJIA HEMPEPHIBHO.

3. CkanspHoe npou3sBeieHne HerpepbiBHO. [IpoBeputs ToxknecTBa(4—->5):
4. |x+ y||2 +[x— y||2 = 2(||x||2 +| y||2) (PaBEHCTBO MMapauIeIOrpamMma).

5. 4(x,p)=|x+ ¥ —|x—» +i|x+i| —i|x—iv| (monspusammonnoe TOxKECTBO).

6. HOKaBaTI), yTO0 B 0aHAXOBOM IMPOCTPAHCTBC HAI R moxHO BBecTH CKaJLIPHOC

[?=

IPOU3BEICHUE, I KOTOPOro ||X| (X, X) TOrJa U TOJIBKO TOT/a, KOTJa TpH

JOOBIX X,y BBINOJIHAETCS PABEHCTBO
e ol oA =2l + )
[TpoBepuTh, 4TO CIEAYIOMINE BEKTOPHBIE IPOCTPAHCTBA SBISIOTCS THILOSPTOBBIMU

(7—39):

7. 7. lzz{x;xz{éﬂ,f2 Z|§k| <oo} CO CKAJIAPHBIM HPOM3BENCHHEM (X,))= mek ,

k=1

rae y={ni,n...}.

8. L(S, 1) co CKanspHLIM IIPOM3BENECHUEM
x y I by )d,u

SIBIAFOTCA M IMHEHHBIMH clIeytonue GpyHKinonanst 8 C[0,1] (9-17):

9. F(x)= x(%)



10. F(x) = j;x(t)sign(t - %jdt-
11. F(x) = j'tl/zx(tz)dt.
12. F(x) = jt1/3x(t)dt.

13. F(x) = jx(tz)dt :
14. F(x)=xz,).
15. F(x) = j|x(t)|dz.

16. F(x) = max x(¢).

0=<¢<1

17.F(x) = [x*(t)dt

0

18.Kakue u3 Qpynkuuonanos 9-17 nenpepoisl B C[0;1]? BUucIMTL MX HOPMBL

19.Kaxue u3 Gpynkuronanos 9-17 nenpepbiBHbI B L’ (0;1) ? BEIMUCIUTE HX HOPMBI.
Haiitu HOpMBI cienyromux (yHKIIMOHAJIOB B MPOCTPAHCTBEC,, €CIU OHU
OTpaHUYEHBI, x=(x1,...,xn,...) (20—23):

20. f(x):xl'

0

21. f(x)=).x,.
22.f(x):2_:x—".

23. f(x)

X

o0
k=1

Konrpoabnasi padora Ne 4 (5 cemectp).

SIBRAIOTCS M BIIOJIHE HCTIPCPLIBHBIMU CICAYIOIMIUE OINCPATOPbl B IIPOCTPAHCTBE

c0.1]? B mpocrpanctse L’ (O,l) (1—12)?



L ax()= [ x(s)ds.

0

2. Ax(t)= j‘(ts +1°5° )x(s)ds .

N[ 4
AX() }[,/|sint—sins|d'

4. Ax(t)= Iz‘g 1 x(s)ds .

0 |t—s|

5. ax(r)= jtg%(f — s )x(s)ds .

9. Ax(t)= x(t2 )

10. Ax(t) = j-x(s2 )ds .

0

11. Ax(t)=x{V7).

12.Ax(z):jﬂsi/_§)ds.

Py0e:kHbIi1 KOHTPOJIL
Bomnpocs! k 3auety no kypcy ""@yHKIHOHAIBLHBINA aHaAU3'" (4 cemecTp)

1. ITonsTne MHOXeECTBA.

Omneparuy HajJi MHOKECTBAMH.

OToOpakeHUST MHOXKECTB.

[Tonsitue pyHkuuu, npoodpas, oopatHast PyHKIIHS.

DKBUBAJIEHTHOCTh MHOKECTB.

A i

KoneuHnsle 1 OeCKOHEYHBIE MHOKECTBA.



7. CueTHble MHOXECTBA.

8. HecueTHOCTh MHOXKECTBA AEUCTBUTEIIBHBIX YHCEN.

9. Teopema Kantopa-bepHireitna.

10.I1loHSITHE MOLITHOCTH MHOKECTBA.

11.Axcuoma BeIOOpA.

12.MeTtpuueckoe mpoCcTPpaHCTBO.

13.HepaBenctBa MuHkoBcKorO, I'enbaepa.
14.HenpepbiBHBIE OTOOpaKEHUSI METPUUECKHUX MTPOCTPAHCTB
15.1A30merpus

16.OTKpBITBIE 1 3aMKHYTBIE MHOKECTBA B METPUYECKHUX MTPOCTPAHCTBAX
17.3amMbIkaHrE€ B METPUYECKHUX IMPOCTPAHCTBAX
18.CX0aMMOCTh B METPUUYECKUX MPOCTPAHCTBAX
19.11noTHBIE MHOKECTBA

20.ITonHbIE METPUYECKHE TPOCTPAHCTBA

21.Teopema 0 BIOXKEHHBIX IIapax

22.Teopema bapa

23 1lpuHIMN C)KUMAIOIIMX OTOOPaKEHHI

24 TlpocTeiiyie MpUMEHEHUS PUHIIMTIA CKUMAIOIIUX OTOOpaKeHUH
25.KOMITaKTHOCTh B METPUYECKHUX MPOCTPAHCTBAX
26.Teopema Apuena

27.0npeneneHue U NpuMephl JIMHENHBIX POCTPAHCTB
28.JIuHeitHas 3aBUCUMOCTb

29.1ToanpocTpaHcTBa JIMHERHOTO MTPOCTPAHCTBA
30.0Onpenenenre U NpUMEPhI TOMOJIOTUYECKUX MPOCTPAHCTB.
31.OTKpBITBIE U 3aMKHYTBIE MHOKECTBA.

32.CpaBHEHHUE TOMOIOTHM.

33.0npenenstonuye CUCTEMbl OKPECTHOCTE.

34.ba3a TONnoJOTHH.

35.AKCHOMBI CYETHOCTH.

36.HenpepbiBHBIE OTOOPaKEHUS TOMOJIOTHYECKUX MPOCTPAHCTB.



37.'omeoMOp(pHU3M TOMOJIOTUYECKUX MPOCTPAHCTB.
38.AKCHOMBI OTJAETUMOCTH.

39.IloHsiTHE KOMITAKTHOCTH.

40.HemnpepbIBHBIE OTOOpaXKEHUSI KOMITAKTHBIX MPOCTPAHCTB.
41.HenpepbIBHbIE (PYHKIIMU HA KOMIIAKTHBIX MPOCTPAHCTBAX.

42 . HopmupoBaHHBIE IPOCTPAHCTBA

43.TlogmpocTpaHCcTBA HOPMUPOBAHHOTO MPOCTPAHCTBA

44 EBKJINUIOBBI IPOCTPAHCTBA

45.CyuiecTBOBaHUE OPTOTOHATIBHBIX 0a3UCOB, OPTOrOHATU3AIIMS

46.XapakTEpUCTUIECKOE CBOVCTBO €BKJIMIOBBIX IPOCTPAHCTB
Bomnpocs! k 3k3ameny no kypcy "'"@yHKIIHOHAIBHBINA aHaau3'" (5 cemecTp)

1. IlonsTne MHOXECTBA.

Onepanyu HaL MHOXKECTBAMU.

OTO0OpakeHUs: MHOYKECTB.

[Tonsitue pyHkumu, npoodpas, oopatHast PyHKIIHS.
OKBUBAJICHTHOCTh MHOKECTB.

KoHeuHble 1 0€CKOHEUHbIE MHOYKECTBA.

CyeTHBIE MHOYKECTBA.

® 2 kWD

HecueTHOCTh MHOXKECTBA IEUCTBUTEIBHBIX YUCEIL.

9. Teopema Kanropa-bepHireitna.

10.IToHsITHE MOLITHOCTH MHOYECTBA.

11.Axcuoma BeIOOpA.

12.MeTtpuueckoe mpoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, I'enpaepa.
14.HenpepbiBHBbIE OTOOpaKEHUSI METPUUECKHUX MTPOCTPAHCTB
15.1A30meTpust

16.OTKpBIThIE ¥ 3AMKHYThIE MHO>KECTBA B METPUYECKUX MTPOCTPAHCTBAX
17.3aMbIKaHE€ B METPUYECKHUX MTPOCTPAHCTBAX
18.Cx0AMMOCTh B METPUUECKUX MPOCTPAHCTBAX

19.11;1oTHBIE MHOKECTBA



20.ITonHbIE METPUYECKHE TPOCTPAHCTBA

21.Teopema 0 BIOXKEHHBIX IIapax

22.Teopema bapa

23.1lpuHIMN C)KUMAKOIIMX OTOOPAKEHUI

24 TlpocTeiiniyie NpUMEHEHUS PUHIIMIIA CKUMAIOIIUX OTOOPAKEHUM
25.KOMITaKTHOCTh B METPUYECKHUX MMPOCTPAHCTBAX

26.Teopema Apuena

27.0npeneneHue u mpuMepsbl JIMHENHBIX POCTPAHCTB
28.JIuHeiHas 3aBUCUMOCTD

29.1ToanpocTpaHcTBa JIMHERHOTO MTPOCTPAHCTBA

30.JIunelinbie PYyHKIIMOHAIIBI

31.I'eomeTpruyecknii CMbICI JIMHEWHOTO (DYHKIIMOHATA
32.BhInyKJIbIE MHOKECTBA U BBIMYKJIbIE TEJIA
33.O1HOPOHO-BBINTYKIIbIE (PYHKITMOHAIIBI

34.®dyukunroHan MUHKOBCKOTO

35.Teopema Xana-banaxa B IMHEHHBIX POCTPAHCTBAX
36.0TAenMMOCTD BBITYKJIBIX MHOKECTB B IMHEWHOM IPOCTPAHCTBE
37.0npenenenne U NpuMepPbl TOMOJIOTUYECKUX MPOCTPAHCTB.
38.OTKpBIThIE U 3aMKHYThIE MHO>KECTBA.

39.CpaBHEHME TOMIOIOTHIA.

40.0mnpenenstonme CUCTEMbI OKPECTHOCTEH.

41.ba3za TonoJyiorumu.

42.AKCHOMBI CYETHOCTH.

43.HenpepbIBHBIE OTOOPAXKEHUS TOTIOJOTUYECKUX TIPOCTPAHCTB.
44.T omeomop(hu3M TOMOIOTUYECKUX MPOCTPAHCTB.
45.AKCUOMBI OTJIETUMOCTH.

46.11oHsATHE KOMIIAKTHOCTH.

47.CyeTHast KOMIAKTHOCTb.

48.HenpepbiBHBIE 0TOOpa)KEHUST KOMITAKTHBIX TIPOCTPAHCTB.

49.HenpepbiBHbIE PYHKIIMU HA KOMIAKTHBIX MPOCTPAHCTBAX.



50.HopmupoBaHHbIE TPOCTPAHCTBA

S1.IToanpocTpancTBa HOPMUPOBAHHOTO ITPOCTPAHCTBA

52.Teopema banaxa—IIITeitHray3a

53.Teopema 00 OTKPHITOM OTOOpaKEHUHN

54.Teopema o 3aMKHYTOM TI'paduke

55.EBKJIMI0BBI MPOCTPAHCTBA

56.Cy1niecTBOBaHUE OPTOTOHAIBHBIX 0a3UCOB, OPTOTOHAIA3ALIUS

57.HepasenctBo beccens

58.3aMKHyTbIE OPTOTOHAJIBHBIE CUCTEMBI

59.11osHBIE €BKIMAOBBI IPOCTPAHCTBA

60.Teopema Pucca-®uiepa

61.I'unp0epTOBO MPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IlognpocTpaHCcTBa, OPTOTOHAIBHBIE TOTIOJHEHUS, IIpsMasi Cymma

64.XapakTepucTUIECKOE CBOMCTBO €BKIIMIOBBIX IPOCTPAHCTB

65.Jlunelinbie GyHKIIMOHAIBI HA HOPMUPOBAHHBIX MIPOCTPAHCTBAX

66.Teopema Xana-banaxa B HOpMUPOBaHHOM IIPOCTPAHCTBE

67.0npeneneHue CONpspKEHHOTO MPOCTPAHCTBA

68.CuiibHas TOMOJIOTHS B CONPSIAKEHHOM MPOCTPAHCTBE

69.1Ipumepsl CONPSKEHHBIX TPOCTPAHCTB

70.0011uit B JIMHEWHOTO (DYHKITMOHAJIA B €BKJIMIOBOM IIPOCTPAHCTRBE.

71.BTopoe conpsiKeHHOE MPOCTPAHCTBO

72.Crmabag Tomosorus W ciiadbasgs CXOAMMOCTh B JIMHEMHOM TOHOJIOTHUYECKOM
IIPOCTPAHCTBE

73.Cnabas cX0AUMOCTh B HOPMHPOBAHHBIX MPOCTPAHCTBAX

74.Cnabast TonoJyiorusi ¥ ciadasi CXOIMMOCTb B COMPSKEHHOM MTPOCTPAHCTBE

75.0rpaH4eHHbIE MHOKECTBA U COMPSKEHHOM MPOCTPAHCTBE

76.0npeneneHue U TpUMEPHI JIMHEMHBIX OIEPaTOPOB

7°7.HenpepbIBHOCTb U OTPAHUYEHHOCTD

78.CyMMa U pOU3BEICHHUE ONIEPAaTOPOB



79.00paTHBIi oniepaTop, 0OPaTUMOCTh

80.CornpsiKeHHbIE OIEpaTOPhI

81.ConpsKeHHBIN onepaTop B €BKIUJA0BOM POCTPAHCTBE
82.CamoconpsiKEHHbIE ONIEPATOPHI

83.CnexTp oreparopa

84.Pe3onbpBeHTa

85.DyHKIMOHAIBHOE UCUUCIICHUE HEMPEPBIBHBIX (PyHKINN
86.CriekTpasibHasi TeopemMa

87.0mnpeneneHne v MpuMepbl KOMIIAKTHBIX OIEPaTOPOB
88.OCHOBHBIE CBOMCTBA KOMITAKTHBIX OIIEPATOPOB
89.Co0cTBEeHHbIE 3HAYEHUS KOMIIAKTHOTO OTepaTopa
90.KomnakTHbIE OrepaTopbl B THIBOEPTOBOM IIPOCTPAHCTBE
91.CamocornpsiKeHHbIe KOMIIAKTHBIE OIIEPATOPbI
92.HeorpaHnuueHHbIE ONIEPATOPHI

93.006nacTu onpeaenenus, rpapuku, CONpsHKEHHbIE ONIEPATOPBI U CIEKTP
94.CumMeTprUECKHE U CaMOCOIIPSIKEHHBIE OIIEPaTOPBI
95.0OCHOBHOM KpUTEPHI CaMOCONPSKEHHOCTH

96.CnexTpanbHas TeopemMa

3amavu NI CaMOCTOSITEIbHOM PadoThI
Teopusi MHOKECTB
1. [Joxa3zate ¢ moMoupo Teopembl Kantopa-bepHiTeliHa 3KBUBAaJEHTHOCTD IIOCKOCTH
Y 3AMKHYTOI'O Kpyra Ha INIOCKOCTH.
2. Ha mmockocTH 3alaHO MHOYKECTBO INONAPHO HEMEPECEKAIOMUXCA KPYTOB.

Kakoit MmoxkeT ObITh MOIITHOCTH 3TOTO MHOYKECTBA.

TomnoJsiornyeckne NpPoCTPaHCTBA



1. X — peryiapHO€ TONOJIOTMYECKOE NPOCTPAHCTBO, A — KOMIAKTHOE
noamMHOkecTBO X, U — okpecTHOCTh A => I 3aMKHyTas OKpPECTHOCTb V
MHOkecTBa A: VcU

2. HOCTpOI/ITL 2 Pa3JINYHBIX TOIIOJIOTHYCCKUX IIPOCTPAHCTBA HAa MHOKCCTBC H3 4
TOYCK, OXapaKTCpu3oBaTb HX IIO0 CBOMCTBaAM OTACIIMMOCTH, U IIOCTPOUTH

HENPEPBHIBHOE OTOOPAXKEHUE [ : X —Y .

MeTqueCKHe leOCTpaHCTBa

1. Jloka3aTk, 4TO Jis JIIOOBIX YETBIPEX TOYEK X, , Z, { METPHMUYECKOTO IIPOCTPAHCTBA
(X, p) CTPaBELIUBbI HEPABEHCTBA:
p(x.2)- p(y,2) < plx.y);
lo(x,2)- p(y,2) < plx,¥)+ plz,t) (HepaBeHCTBO YETHIPEXYrONBHUKA).

2. I[OKa?)aTI), 4TO AaKCHOMBI MCTPHYCCKOI'O IIPOCTPAHCTBA OKBHBAJICHTHBLI

CIIETYIIAM JBYM aKCHOMAM:
plx,y)=0sx=y;

plx,y) < plx,2)+ p(v,2)-

HopmupoBaHHbIe NPOCTPaHCTBA
[Toka3aTh, 4TO BEKTOPHBIE IMPOCTPAHCTBA — HOPMHMPOBAHHBIE OTHOCUTEIBHO

yKa3aHHbIX HOpM (13—23):
" /2
2
, ||x||=[;|xk| )

2. 17,

d=(Shkr ] 12,

k=1

EBKJIMI0OBBI H THJIB0EPTOBBI MPOCTPAHCTBA
1. Paccmorpum BEKTOPHOE IIPOCTPAHCTBO JIMHEWHBIX KOMOUMHaIUH

MepUOINYECKUX (DYHKIHMA ¢ pa3iuyHbIMH niepuogamu X: R—C co CKaJlsIpHBIM

T —

IIPOU3BEIACHUEM (x y) = Pm% I x(s)y(s)ds



H IIOIMOJIHUM €T0 I10 HOpME, OHpGI[CJ'IHGMOfI 9TUM IIPOU3BCACHUCM. YcTaHOBUTH

HecenapadesIbHOCTh TAKOr0 TMIIbOEPTOBA MPOCTPAHCTBA.

2. Jlokasath Teopemy Iludaropa: «ecmu (¥;,¥)=0, k#l u x=» x,, mo

n 2
2 —_—
[+ = 20l »
k=1

JIuneiinble GyHKUMOHAJIBI U JIMHEHHbIE OIIEPATOPbI

1. SBnsroTCs M TMHEMHBIMU clieAyrolue GyHKIIMOHAMbI B C[o,1]:
1
F(x) = [ x(t)sintdt .
0

2. SBAAIOTCS M BHOJIHE HEMPEPBIBHBIMHU CJIEAYIOIINAE ONIEPATOPHI B MPOCTPAHCTBE

clo.1]? B mpocrpanctse L’ (0,1)?

axl)= [

CnekrpaJjibHasi TeOpUs

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

O0001meHHbIEe PyHKIMHU
1. Haiitu npon3Boanyo GpyHKIMKM XeBUcaiiaa.

HNuTterpajbHble ypaBHeHUs

1. Pemmrs MHTErpATBHOE YpaBHERUE X(1)=A [ 01(t — Dx(s)ds +t

VII. MaTepuajibHO-TeXHUYECKOe o0ecreueHme

Jlns aynuTopHOM paboTHI.

VYyeOnas ayautopus Ne 308 Habop yueOHoit mebenu,
(170002, Tsepckas o001., T1.TBepp, CamoBslii | 9KpaH,

nepeynok, a.35) MIPOEKTOP.

VYuebnas ayauropus Ne 318 Habop yuebHoit mebenu,
(170002, Tsepckas o00m., r.TBepp, CamoBslil | IKpaH,

nepeysok, 1.35) IPOEKTOP.




JU1st caMoCTOSATENBHOM PaOOTHI.

[Tomemenue st CaMOCTOSTENILHON padOThI 00YJIAFOIIIMXCS:
KomnbrorepHbiit KJj1acc dakynpTeTa MPUKJIAAHON | SKpaH,
MaTeMaTHKU 1 kuOepHeTHKH Ne 46
(170002, TBepckas 06:1., r. TBeps, CanoBslii mepeyIok, 1.35)

Kommbrorep,

MIPOEKTOP,
KOHJTUITHOHED.

VIII. CBenenusi 06 00HOBJIeHMH padoyeil NPOrpaMMbl AUCHMILIAHBIL.

Ner.i. | OGHOBJIEHHBIN pa3aen paboyeit Onucanve BHECEHHBIX PexBu3uThI
MPOrpamMMbl TUCHUTLTAHBI W3MEHEHUH! JIOKYMEHTA,
YTBEPIUBIIETO
M3MEHEHUS
1. V. Y4eOHO-METOIUYECKOE U BHeceHbl n3MeHEHNS B Ot 24.08.2023
UH(POPMALIMOHHOE IIPOrpaMMHO€E 0OecrieyeHue | rojaa, IpoTokos Ne
obecrnieueHne, He0OX0UMOe 1 yueHoro cosera
JUTSL IPOBEJICHUSI IPAKTUKU dakynbrera
2) I[IporpamMmMHOe obecrieueHue
2.
3.




