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|. AHHOTAIIMA

1. Ilesanb u 3a7a494 TUCHHILINHBI

Ilembr0 OCBOCHUS AUCIUILINHEI SIBIISICTCS:

- 3HAKOMCTBO C OCHOBHBIMH METOJIaMH (DyHKIIMOHAJIBHOTO aHaJIN3a,

- pa3BUTHE YMEHUM MPUMEHSATH 3TH METOAbl K KOHKPETHBIM MAaTeMaTHUYECKUM

00BEKTaM B IPYyTrux 00JACTIX MATEMATHKH, MAaTEMATHICCKON (U3HKHU, SIKOHOMHKH.

3agayaMu OCBOCHHUS JUCIUILIUHBI SBISIOTCS: (POPMHUPOBAHHUE Y CTYICHTOB

- CriocoOHOCTH JEMOHCTpaIlMK OOIIEHAyYHBIX 0a30BbIX 3HAHUW €CTECTBEHHBIX
HayK, MaTEMaTUKU U UHPOPMATUKHU, TOHUMAHUE OCHOBHBIX (DaKTOB, KOHIICIIIUMA,
MPUHITUIIOB TEOPUH, CBA3aHHBIX C MPUKIIATHON MaTEMaTUKON U MH(POPMATUKOM;

- Cnocob6HocTH TIpUOOpEeTaTh HOBBIE Hay4dHble W TpodeccHOHAIbHBIE 3HAHMUS,

HCIIOJIB3YsA COBPCMCHHBIC 06pa30BaT€J'II>HI>I€ )51 I/IH(l)OpMaHI/IOHHBIG TCXHOJIOTHH,

- CnocoOHOCTH MOHUMATh U IIPUMCHATL B HCCHGIIOB&TGHBCKOﬁ )51 HpPIKJI&IIHOﬁ

NEATEIBHOCTH COBPEMEHHBIN MaTeMaTHYECKHN anmnapar;
- YMeHusi HCNOJb30BaTh MNpoOsieMHO-opueHTupoBaHHoe I1O0 mis mpoBeneHus
pacyeToB, YUCICHHBIX JKCIIEPUMEHTOB, BU3yaIM3allui PE3YJIbTaTOB;

- VYMeHusa HCCIICAOBAaTL M pPCIIAThb Q)OpMaHHSOBaHHBIC 3aJlauy, MCIIOJIb3Yys

AHAJIUTHUYCCKUC MCTOABI U CIICIUAIIN3NPOBAHHOC I10.

2. MecTo nucuunMHbl B cTpykTrype OOII

OYHKIMOHAIBHBIM ~ aHallu3  OTHOCUTCA K  pasueny  «MaremaTu4ecKuii»

o0s3arenpHOoM yacTu biioka 1.

OYHKIMOHAIBHBIA aHAJIM3 — 3TO OJAWH W3 BAXHEHIINX Pa3leiOB MAaTEMATHKH,
KOTOpOMY yaeNsieTCsi OOJbIlIoe BHHMAaHHE B 00pa30BaTENIbHBIX Mporpammax
BEJIyIIUX MHUPOBBIX YHUBEpPCUTETOB. [0 cBOoeMy cojepkaHuio (pyHKIIMOHAIBHBIN

aHaJIN3 TECHO CBSI3aH C MAaTEMaTMYECKUM AaHAIM30M, F€OMETpPUEN M anreopoi,



BBIYMCIIUTEIBHON MAaTEMATUKOM W JAPYTMMH BaKHBIMM pa3iellaMd MATEMATHKU.
MeTtoapl  (GYHKIIMOHAJIBHOTO aHaM3a HAXOASAT UIMPOKOE MPHIOKEHHE TpU

HN3yUCHUU (bI/ISI/I‘ICCKI/IX, COIIMAJIBHO-3KOHOMHWYCCKHX U (I)I/IHaHCOBI)IX IIpoHecCCoB.

I[J'ISI YCIICIIHOT'O YCBOCHHA KypcCa HCO6XO,ZII/IMI>I 3HaHHUs OCHOB MAaTCMAaTHYCCKOI'O

aHaln3a, anredpbl U TEOMETPUU.

B mpouecce wu3ydeHHs JOUCUUIUIMHBI CTYAEHTHl JOJDKHBI O3HAKOMHTBCS C
OCHOBHBIMU  TOHATHSAMH  (PYHKUMOHAJIBHOIO  aHAJIW3a, H3YyYUTh PAa3Zeibl
(YHKIIMOHAJIBHOTO aHalu3a, HEOOXOOUMbIE IS HCIHOJB30BAaHUS B JIPYTUX
MaT€MaTUYECKUX  JUCUUIUIMHAX;  MaTeMaTHUYeCKHe  METOAbl  pEelIeHUs
npo(eCCHOHANBHBIX 3a/ay, YMETb NPUMEHSTh MaTeMaTHYeCKHe METOAbl IpHU
pelIeHUH MPO(PECCUOHAIBHBIX 3a/Ja4, OBJIAJIETh MATEMaTUYECKUM ammapaToM,
HEOOXOIUMBIM 7151 TPOPECCUOHATIBHON JIEATEIbHOCTH.

[To okOoHYaHMIO Kypca CTYIAEHTBI JOJIKHBI ObITh CIOCOOHBI IPUMEHSATh U3yUEHHBIE
METO/Abl B COOCTBEHHBIX UCCIEAOBAHUSAX W KOPPEKTHO HMHTEPIPETUPOBATH
IIOJIyYCHHBIE PE3YJIBTATHI.

Metoapl (QYHKIMOHAIBHOTO aHalM3a UCIONb3YIOTCI B KypcaX OOBIKHOBEHHBIE
T QepeHIanbHble  YpPaBHEHUS, YPABHEHUSI MAaTeMaTW4yecKoll (U3UKH, TEOpHs

BepOHTHOCTeﬁ N MAaTCMAaTUYCCKaA CTATUCTHKA, OIITUMAJIBHOC YIIPABJICHUC, DKOHOMHKA

U IPYTHX.

3. O0béM AUCHUIIMHBI. 6 3aYeTHBIX eAUHUIL, 216 aKaJeMHYECKHX YacoB, B TOM
qucJie:

KOHTAKTHAaAl ayIUTOpPHAsi padora: Bcero 124 yaca, u3 HUX JieKuyu 62 yaca, B
T.4. TIPAKTUYECKas MOAroToBKa 31 yac; nmpakTuyeckye 3aHsaTust 62 Jaca, B T.4U.
MPAaKTUYeCcKas moaroToBka 31 yvac;

KOHTAKTHAsI BHEAYIMTOPHAs pa00oTa: KOHTPOJIb CAMOCTOSITENTLHON paboThl 0
4acoB, B TOM 4HCJe KypcoBas padota () 4acos,;

camocrositeIbHAas padora: 92 yaca, B TOM 4HCIie KOHTPOJb 36 4acoB.



4. IlepeyeHb IIAHMPYEMbIX Pe3yJILTATOB 00yUYeHHs 10 JUCHHILIMHE, COOTHECEHHBIX

¢ IVIAHUPYEMBIMH Pe3yJILTATAMHU OCBOCHHUS 00Pa30BaTeIbHON MPOrpaMMbl

ILnanupyembie
pe3yJIbTaThI
OCBOCHMA
00pa3oBaTeJIbHOM
MPOrpaMMblI

(popmupyembie

KOMTIETEHIIHH)

Ilnanupyempbie pe3yJibTaTbl 00y4eHHs 10 JUCHUILINHE

OIIK-1 Cnocoben
MPUMCHSTD
(yHIaMEeHTaJIbHbIE
3HAHUS, TIOJyYeHHBIC
B 00J1acTn
MaTeMaTHYECKUX U
(WTh) ecTeCTBEHHBIX
HayK, U
UCTIOJIb30BaTh UX B
npodhecCUOHAIBHOM

ACATCIIBHOCTHU

OIIK-1.1 Obnagaet 6a30BbIMU 3HAHUSIMU, TTOJTYYCHHBIMU
B 00JIACTH MaTEMAaTHUYECKUX U (WJIM) €CTECTBEHHBIX HAYK
OIIK-1.2 Mcnoap3yeT 6a30Bble 3HaHUS B 00J1aCTU
MaTEMaTUYECKUX U €CTECTBEHHBIX HAyK B

PO ECCUOHAIBHOM AESITENbHOCTH, BHOCUT HEKOTOPBIE
KOPPEKTHUBBI IPU UX UCIOJIb30BAHNHU B
po(heCcCUOHATILHON S TENIbHOCTH

OIIK-1.3 TlpumensieT u anantupyer GpyHIaMeHTaIbHbIe
HOHATHUSA U Pe3yJbTaThl B 0071aCTH MaTEMaTHUECKUX U
€CTECTBEHHBIX HayK K PELICHUIO 3a/1a4

npo¢eCCUOHATILHON JeATeIIbBHOCTH

5. @opma MpoMeKyTOUHOI aTTeCTAIMHU: 3a4eT B 4 ceMecTpe, PK3aMeH B 5 ceMecTpe.

7. SI3bIK NIpenogaBaHus PyCCKUM.

Il. Copep:xanne IUCHUILVIMHBI, CTPYKTYPHMPOBAHHOE MO TemaMm (pa3jejiaM) c
yKa3aHueM OTBeJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYECKMX 4YacOB M BHJIOB

yY4eOHBIX 3aHATHI



KonrtakTHas pabdota (4ac.)
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Teopusi MHOXKECTB 18 |6 3 6 |3
Tomonornyeckue 17 |6 3 6 |3 3)
IPOCTpaHCTBA
Mertpuueckue 29 |10 5 10 |5 9
MIPOCTPAHCTBA
HopMmupoBannbie 29 |10 5 10 |5 9
MIPOCTPAHCTBA
EBximmioBb1 n|32 |8 4 8 |4 16
TIIHOEPTOBBI
MIPOCTPAHCTBA
Jluneiinbie ¢ynkuonans: | 36 | 10 5 10 |5 16
Y JIMHEVHBIE ONIEPATOPhI
CrnekTpasibHas TeopHs 17 |4 2 4 |2 9
O060011eHHbBIE PYHKIIMT 18 |4 2 4 |2 10
WNurerpanbubie ypaBuenust | 20 | 4 2 4 |2 12
Hmozo 216 | 62 31 62 |31 0 92

I1l. O6pa3oBaTeibHBIE TEXHOJIOTHH




VYyebnas nporpamMmma —

HaWMMCHOBAHHC pPas3/IciiOB

Bun 3anstus

O6p330BaTCHBHBIe TEXHOJIOTHUHN

U TEM
Teopust MHOKECTB Jlekuum, 1. U3noxeHue TEOPETUIECKOTO

MIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemenue 3amau
Tomonornueckue Jlekuumn, 1. U3noxeHue TEOpETUIECKOTrO
IIPOCTPAHCTBA IIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemienue 3amau
Mertpuueckue Jlexuum, 1. U3noxeHue TeOpeTUIECKOro
IIPOCTPAHCTBA [IPAaKTUYECKHUE Marepualia

3aHATUA 2. Pemenue 3a1aq
HopmupoBanHbie Jlexuun, 1. U3noxeHue TeOpeTUIECKOTO
IIPOCTPAHCTBA [IPAaKTUYECKHUE Marepualia

3aHATUA 2. Pemenue 3a1au
EBKIM10BBI u | Jlekuun, 1. U3noxeHue TeOpPETUIECKOTO
THJILOEPTOBBI [IPAaKTUYECKUE Marepualia
IIPOCTPAHCTBA 3aHATUA 2. Pemenwue 3amaq
JIuneinbie Jlexkuumn, 1. U3noxeHue TEOpPETUIECKOTo
(GYHKIIMOHAIIBI U | IPAKTUYECKUE Marepuala
JIMHEWHBIE OIIEPATOPHI 3aHATUA 2. Pemenwue 3amaq
CnexrtpanpHas Teopus Jlexuum, 1. U3noxeHue TeOpeTUuIeCcKOro

IIPAKTUYECKUE Marepuala

3aHITHS 2. Pemrenne 3amau
O6o006mennbie pynkuuu | Jlekuuu, 1. U3noxeHue TEOPETUIECKOTO

IIPAKTUYECKUE Marepuasa

3aHATUSA 2. Pemenune 3amau




YPaBHEHHUS IIPAKTUYECKHE MaTepuaa

3aHATHS 2. Pemrenne 3agau

HNnTerpanbHbie Jlexkumu, 1. U3noxeHue TEOPETUIECKOTO

[IpenogaBanue yaeOHOM TUCITUIIMHBI CTPOUTCS HA COUETAHUU JICKIIHH,
MPAKTUYECKUX 3aHITUM U Pa3TUYHBIX (POPM CaMOCTOSITENHHONU PabOThI CTYACHTOB.
B nporecce 0cBOE€HHS TUCHUILIMHBI HCTIONB3YIOTCA CAEAYIOIINE 00pa30oBaTEIbHbIC
TE€XHOJIOTUH, CIIOCOOBI U METO/TbI (POPMUPOBAHUSL KOMIIETEHIUN: TPAIULIUOHHBIE
JIEKIIUU, IPAKTUYECKUE 3aHATUSA B THAIIOTOBOM PEXHUME, , BBIIIOJIHEHUE
WHIUBUYAJIBHBIX 33JJaHUI B pAMKaX CaMOCTOSITEIbHON paOOTHI.

JlucuuminHa npeycMaTpUBaeT BRIMOTHEHUE KOHTPOIbHBIX PabOT, MUChbMEHHBIX

JOMAIIIHHUX 33JIaHui, pacueTHO-TpaduyecKkux padorT.

IV. Onenounble MaTepuaibl JAJsl MPOBeIeHUS TeKyllell W MPOMeKYTOUYHOI

arrecTalui 00y4aromuxcs

Jliig mpoBeieHus TEKYLIEH 1 MPOMEKYTOYHOM aTTeCTalluu:

OIIK-1 Cnocoben npuMeHATh PyHIaMEHTaIbHbIE 3HAHUS, TIOJIyYEHHbIE B 00J1aCTH
MaTeMaTHUYECKUX U (MJIM) ECTECTBEHHBIX HAYK, U UCIOJIb30BATh UX B
npo¢eCCUOHANILHON JIEATEIIbBHOCTH

OIIK-1.1 O6nagaeT 6a30BbIMU 3HAHUSIMH, TIOJTYYCHHBIMU B 00J1aCTU

MaTEeMaTUYECKUX U (WJIN) ECTECTBEHHBIX HAYK

Teopema KanTopa-bepHiureiina.
[Ipocreiinne npuMEHEHUs! TPUHIMIA COKUMAOLIUX OTOOpaXKEHUN
HenpepbiBHBIE OTOOPAKEHUS TOMOJIOTMYECKUX MPOCTPAHCTB.

CymeCTBOBaHI/Ie OPTOIOHAJIBHBIX 6331/ICOB, OpTOIrOHaJIN3alluA

A A

JIunelinple PyHKIIMOHAIIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBAX

Cnioco0 mpoBeieHNS — MMUChMEHHBI.



Kpurepnu ouenuBanus:
Jlan npaBUIBHBIN pa3BEepHYTHINA OTBET — 2 Oaslia;
OTBET COJIEPKUT HETOYHOCTH — 1 OaJl.

OTBeT He MpaBWIbHBIN WU He JaH — () 6anoB.

OIIK-1.2 Ucnons3yeT 6a30BbIe 3HAHUS B 00JIACTH MAaTEMAaTUYECKUX U
€CTECTBEHHBIX HaYK B TPOPECCUOHATILHON NEATEIbHOCTH, BHOCUT HEKOTOPbIE

KOPPEKTHBBI MIPU UX UCIOJIb30BAHNUHU B IPO(ECCUOHATIBHON AESITEILHOCTH
1. Ax(t): X(\/f ) UccrnenoBars Omeparop Ha JIMHEWHOCTL W HenpephiBHOCTE B C[0;1].

Breraucnourts HOpMY. SIBiIsieTCs 1M OH BIIOJIHE HGHpGpBIBHBIM?

1
2. F(x)= j x(tz)dt. UccnenoBars pyHKIMOHAN HA JIMHEHHOCTh U HEMIPEPHIBHOCTH B
0

C [0;1] . Beruuciautes HOpMYy.

Crioco6 npoBeieHNs — MUCbMEHHBIH.

Kpurepun oneHnnBanus:

3ajayda pelleHa MmojHOCThIO - 6 0aioB;

3aaya coAEepKUT HETOUHOCTH U HE3HAUUTEIbHbIE OLIMOKY - 4 Oasua;
Pemenue conepKUT 3HaUUTENbHBIE OIIMOKY - 2 Oasia.

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

OIIK-1.3 IlpumensieT u agantupyer GyHAaMEHTaIbHbIEC TOHSATUS U PE3YJILTATHI B
o0acTv MaTeMaTHYECKUX M €CTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4
po¢eCCUOHATIBHON JIeSITEILHOCTH
1. TlocTpouTh 2 pa3nu4HBIX TOMOJIOTMUYECKUX MpocTpaHcTBa X, Y Ha MHOXecTBe U3 4
TOYEK, 0XapaKTEPHU30BaTh UX IO CBOKMCTBAM OTAECIUMOCTH, U IOCTPOUTH HEMTPEPHIBHOE
OTOOPaXKEHUE f : X —>Y .
2. Haiftu yeThlpe TEpBBIX WIEHA IMpoOIlECCa OPTOrOHAIM3AIMH TOCIEA0BATENbHOCTH

1,t,t2,£3,... B mpocTpaHCTBE:



0
HY[-1,0], B KOTOpOM CKansIpHOE Mpou3BeaeHue (X,Y)= J. (x(@®)y(t) +x'(t)y’'(t))dt
3

Cnoco0 nmpoBeieHUs] — MUCHbMEHHBIN.

Kpurepuu onieHuBaHus:

3aiada pelieHa MnojJHOCThIO - 6 0aioB;

3aiada coepKUT HETOYHOCTH U HE3HAUUTEIIbHbIC OITMOKH - 4 Oaia;
Pemenue conepKuT 3HaYUTENbHBIC OIIUOKH - 2 Oaia.

Pemenne comepxut rpyObie OUIMOKH UK HE peranach - 0 0amios.

V. YueOHO-MeToIMYecKoe U HH(POPMALIMOHHOE o0ecniedeHHe JUCTHILIHHbI
1) Pexomenayemas JiuTeparypa
OcHoBHas1 IMTepaTypa:

1. Tpenorun B.A. OynkumonaneHbeiii aHanmu3: yaeOHuk / B.A. Tpenorun. - 3-e u3n.,
uctp. - M.: ®usmatiurt, 2002. - 488 c. - ISBN 5-9221-0272-9; [ DnekTpoHHBIHA pecypc].
- Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=82613
2.ActamoBa W.B. DOyHKIMOHANBHBIN aHANW3: Yy4eOHO-METOAMYECKUNW KOMIUIEKC /
N.B. AcramoBa, B.A. Hukumkun. - 3-¢ u3a., wcnp. U jgon. - M.: EBpasuiickuit
OTKpbITEI mHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1; [DnexTpoHHBIN
pecypc]. - Pesxum nocryma: http://biblioclub.ru/index.php?page=book&id=90883
3. I'mcun, B. b. ®ynkimonansHbIi aHamm3 : yaueonoe 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-OMOIMOTEYHAsT cUcTeMa. —
URL.: https://e.lanbook.com/book/152027
JlonostHuTEILHAS JTATEpPaTypa:
1.Peuna C.B. OyHKIIMOHAIBHBIN aHAIN3 B IpUMEpaxX U 3ajadax: yueOHoe mocobue /
C.B. PeBuna, JI.M. CazonoB. - Pocro-v//l: M3znarensctBo IOxHOrO (emepanbHOro
yauBepcuteta, 2009. - 120 c. - 6ubmmorp. c: C. 118-119. - ISBN 978-5-9275-0683-5;
[DneKkTpOoHHBIN pecypc]. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id= 240944
2.Kpenkoropckuit B.JI. @®yHKUMOHANBHBIM  aHanu3: yuyeOHoe mocobue /
B.JI. Kpenkoropckuii. - Kazanb: U3narenscteo KHUTY, 2014. - 116 c.: Tabmn., rpad.,
ni. - bubmuorp. B kH. - ISBN 978-5-7882-1650-8; [DnekTpoHHbIl pecypc]. - Pexxum
nocryna: http://biblioclub.ru/index.php?page=book&id=428727

2) ITporpammHoe obecrieueHue

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

KomnbrorepHbiil Kj1ace pakyabTeTa NPUKJIAIHOH MATEMATHKUA M KHOCPHETUKH



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
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Cadence SPB/OrCAD 16.6

['ocynapcTBeHHBIH KOHTPAKT Ha IOCTaBKY

JULEH3UOHHBIX IPOrPaMMHBIX HPOAYKTOB
103 - T'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT nipuema nepenadu o gorosopy Ne02/12-
13 ot 16.12.2013

Google Chrome OecCIIaTHO
JetBrains  PyCharm  Community 5
Edition 4.5.3 COTLTATHO

Kaspersky Endpoint Security 10 mas
Windows

AKT Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuIaTHO

Mathcad 15 M010

Akt npenoctasienust npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenocraBnenusa npas Ne Us000311 ot
25.09.2012

MiKTeX 2.9 OecrIaTHO
NetBeans IDE 8.0.2 OecIiaTHO
Notepad++ OecraTHO
OpenOffice OecraTHO

- noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 5r2 «CodrJlaita Tpeig»
Python 3.4.3 OecriaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecruiatro
R for Windows 3.3.2 OecraTHO

: Akt npuema-nepenaun Ne Tr024185 or

STATGRAPHICS Centurion XVI.11 08.07.2010
MHorodyHKIIMOHABHBIN
penaktop ONLYOFFICE Gecriatnoe | GecriiaTHO
110
OC Linux Ubuntu 6ecrmataoe 10 OecruiatHo

CoBpemennbie npodeccroHaTbHbIE 0a3bl TaHHBIX M WH(POPMAIMOHHBIC CIIPABOYHBIC

CUCTCMBI

IBC «ZNANIUM.COM» www.znanium.com;

IBC «YHuBepcuTeTcKas 6umdanorexka onuaaiti» https://biblioclub.ru/;

IBC «JIaub» http://e.lanbook.com.

[lepedens pecypcoB HH(DOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOW ceTH «VIHTepHEeTY,
HEOOXOIUMBIX JIJIS1 OCBOCHHMS JTUCITUTLTHBI

* Caiit moyiepKK1 y4eOHOr 0 Ipoliecca o AucuuIutiae: http:/prog.tversu.ru

* Bupryanbhas obpaszoBarenbHas cpeaa TBI'Y (http:/moodle.tversu.ru)

» Hayunas oubnmuoreka TBI'Y (http://library.tversu.ru)

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



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

V1. MeToanuyeckue MaTepuaJibl VI 00y4aI0IMXCsl 110 OCBOEHHIO TUCIUTLIAHBI

BaxHoit cocrapmsitomield ganHoro pasaena PIIJ| sBastoTcs TpeboBaHus K
PEUTHHT-KOHTPOJIIO C YKa3aHUEM 0ajlIoB, pacipeAeICHHBIX MEKIY MOYJISIMU U
BUJIaMH pabOThI 00yJarOIIUXCS.

MaxkcumanbHast cymma 0ajuioB 1o y4eOHON AUCUHUIUIMHE, 3aKaHUYNBAIOIIEHCS
3a4eToM, 1o utoram cemecrtpa coctasisier 100 6amnos (50 6annoB - 1-it MOyIIb
u 50 6ayUIoB - 2-if MOIYJIb).

Crynenty, HaOpaBiemy 40 GaioB U BBIIIE 110 UTOTaM pabOTHI B CEMECTPE, B
HK3aMEHALIMOHHONW BEJIOMOCTH M 3a4eTHOW KHU)KKE BBICTaBIISIETCS OIICHKA
«3aureHoy». CtyaeHT, HaOpaBmuii 10 39 6aMI0B BKIIIOUUTENHHO, CIAET 3aYeT.

Pacrnipenenenue 6aiaoB Mo MOAYJSAM yCTaHaBIMBAETCS MPENOJAaBaTEIeM U
MO’KET KOPPEKTUPOBATHCA.

MakcumanbHasi cymma OaJlJIOB 1O Y4eOHOW UCUUILIMHE, 3aKaHYMBAIOLIEHCS
HK3aMEHOM, IO uToraM cemecrpa cocrasisier 60 GamioB (30 GamwtoB - 1-i
MOyJib 1 30 6aJIIOB - 2- MOJTYJIB).

OO6yuaromemycsi, HaOpaBmiemy 40-54 Oamia, npu MOABEIECHUM HTOTOB
ceMecTpa (Ha MOCIeAHEM 3aHATHH 110 JUCHUIUIMHE) B PEUTUHIOBOM BEIOMOCTH
ydeTa yCIIeBa€MOCTH W 3a4ETHOW KHIDKKE MOXET OBITh BBICTaBJICHA OIICHKA
«YIOBJICTBOPUTEITHHOY.

OOGyuaromeMycsi, HaOpaBiiemy 55-57 06aioB, NMpU TMOABEIECHUU HUTOTOB
cemMecTpa (Ha TMOCIEAHEM 3aHITHH 10 IUCHUILIMHE) B rpade peHTHHTOBOU
BEIOMOCTH ydeTra ycneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITh
no0aByieHO 15 6ayiyioB ¥ BRICTABJICHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OOGyuarorieMycsi, HaOpaBmemy S58—60 OamioB, NpU TOABEISHUH HTOTOB
cemMecTpa (Ha TOCIEAHEM 3aHITHH 10 IUCHUILIMHE) B rpade peHTHHTOBOU
BEeIOMOCTH ydeTra ycneBaeMocTu «lIpemMuanbHble Oalibl» MOXKET OBITh
no0aByieHO 27 6aIoB U BBICTABIIEHA DK3aMEHAIIMOHHAS OLIEHKA «OTIMYHO». B
KaKUX-JTMOO MHBIX Cydasx J0OaBJICHUE PEMHABHBIX 0a/UIOB HE JOITYCKAETCS.

OO6yuaronuiicsi, HabpapHii 10 39 0aNIOB BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenennie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJABaTENIEM U
MOKET KOPPEKTUPOBATHCH.

B kaxxmoMm ceMmecTtpe mpOBOAATCS 3 KOHTPOJBHBIX MEPOIPHUATHS, pacrpeacicHue
6annoB Mexay KotopeiMu coctaBisieT 30/30/40. KorTponbHbie pabOTHI POBOASITCS
B MMCbMCHHOU (popMme.

Kontpoabnas padora Ne 1 (4 cemectp).

1. BepHo 51 yTBepKieHHE (A0Ka3aTh WU ONPOBEPTHYTh): AU B=B U 4.



ok LN

9.

BepHo 5u yTBepkieHue (AoKa3aTh WU ONPOBEPTHYTh): AN B=B N 4.
BepHo 51 yTBepkieHHE (A0Ka3aTh WU ONPOBEPTHYTh): A\ B=B\ 4.
BepHo 11 yTBepkieHHE (A0Ka3aTh WU ONPOBEPTHYTH): AAB = BAA .
BepHo yn yTBepkaeHue (Joka3ath wim onpoBeprayTh) it f 1 X—>Y: f(A U B)
=f(A)uf(B)
BepHo yn yTBepkaeHue (J1oka3ath Wi onpoBeprayTh) it f 1 X—>Y: f(A ~B)
=f(A)~f(B)
BepHo nu yTBepkaeHue (q0Ka3aTh Wik onpoBeprayTh) i f: X—>VY: f(A\B) =
f(A)\f(B)
Bepno 51 yrBepkaeHue (10ka3aTh win onpoeprayth) 1t f 1 X—>Y: f(A A B)
=Tf(A)Af(B)
f:X —>Y HeNpepsIBHOE 0ToOpakeHue «Ha». Toraa, eciim A — BCIOAY IUIOTHO B
X, TO f(4)- BCIOAY IUIOTHO B Y.

KourpoabHas padora Ne 2 (4 cemectp).
Moxet 5 map paauyca 4 ObITh COOCTBEHHBIM MOJIMHOKECTBOM IIapa paguyca
3?
Jlokazarh, 4TO €CiM 1ap pajaryca 7 COAEpKHUTCS B IIape paauyca 3, TO OHH
COBIAJIAIOT.
JlokazaTtb, 4YTO OTKPBITBIA IIap B METPUYECKOM IPOCTPAHCTBE SIBIIACTCS
OTKPBITBIM MHOKECTBOM.
[TocTpouts mpumMep NOANPOCTPAHCTBA M < R?, B KOTOPOM:
CYILLECTBYET OTKPBITBIM IIAp, SBJISIFOLIUICS 3aMKHYTBIM MHOXECTBOM, HO HE
3aMKHYTBIM [IAPOM;
CYILLECTBYET 3aMKHYTBIN IIap, SBISIOIIMUKACS OTKPBITBIM MHOXECTBOM, HO HE
OTKPBITHIM ILIAPOM.
JlokazaTth, YTO 3aMbIKAHHWE OTKPBITOIO IIapa B METPUUYECKOM IMPOCTPAHCTBE
COJIEP>KUTCS B 3aKPBITOM IIape, HO MOXKET C HUM HE COBIAATh.
IIycte F, U F, — 3aMKHyTble MHOXECTBa B METPHUYECKOM IIPOCTPAHCTBE,
F,~F, =2. llocTpouTh OTKpBITBIE MHOXECTBA U, > F,,U, > F, TaKuhe, 4TO
Unu,=9.
JlokaszaTh, 4TO p(x,A)=0 TOrZa U TOJIBKO TOIAA, KOrJga X SBISETCA TOYKON
MIPUKOCHOBEHUSI MHOXKECTBA A.
[TocTpouTh NpUMET 3aMKHYTOT'O MHO>KECTBA A M TOUKH X TaKUX, YTO AJIs1 JTF0OOH
TOUYKH y e A BBIIIOJIHEHO p(x,y)> p(x, A), T. €. B A He CyIleCcTBYeT OamKauIero
AJIEMEHTAa K TOYKE X.
SIBnsieTcst U p(x, A) HEMIPEPBIBHOM (yHKIMEN OT X?

10.loka3atp, 4TO AJis JIFOOOT0 MHOKECTBA A MHOXECTBO TOUEK, YIOBIETBOPSIFOLINX

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

[Toka3aTh, YTO BEKTOPHBIC MPOCTPAHCTBA — HOPMHUPOBAHHBIC OTHOCHUTEIHHO
yka3aHHbIX HOpM (11—19):

111", x| =supl



12| =sup}s

13.15, x| = sup|x,-
k

b Yp
14.L°(a;b), ||x||:(ﬂx(t)‘pdtj .
15.C[a;b], ||x||:sup‘x t).
16.L" (a;b), [x|=esssup|x(t).

a<t<b

17.8(R), ||x||:sup‘x )|.

18.C'[a;h], ||x||—Zmax

a<t<b

t)‘

x(t)—x(s
19. Lip[a;b], ||X|| LS b]| (|t . )|+t§[gg]|x(t)|'

KourpoasHas padora Ne 3 (5 cemectp).
CrnoxxeHue B rijb0OEpTOBOM IPOCTPAHCTBE HEMPEPHIBHO.
YMHOkKEHNE Ha KOMIUIEKCHBIE YMCIIa HEMPEPBIBHO.
CkanspHOe Ipou3BeicHHEe HenpephiBHO. [IpoBepuTh ToxkaecTBA(4—D5):

s s+ bx- i =2{ +1yT°) (pasenerao napasenorpaa)

4(x,y)=x+y| =|x=y| +i|x+iy|* —i|x—iy|" (monspusammonHOE TOXKAECTBO).

A S

Jlokazarh, yTO B 0aHAXOBOM MPOCTPAHCTBE HaJ R MOXXHO BBECTH CKaJIIPHOE
npousBenienue, 1 kotoporo ||X|[>= (X, X) Torma m Tonpko TOrna, Koraa mpu
J00BbIX X,y BBITIOJIHSETCS PABEHCTBO

[yl + ey =2( "+
[TpoBepuTh, 4TO CIAEAYIONINE BEKTOPHBIE IPOCTPAHCTBA SBIISIOTCS THILOESPTOBBIMU
(7—38):

7. 7. I2={x;x={.§l,§2 Z|§k| <oo} CO CKAIAPHBIM MPOU3BEACHHEM (X, Y)= kaﬂk,

k=1

e Y={nw.nz,...}.
8. L2(S, i) co CKaIApHBIM IIPOU3BEICHUEM

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

SIBNAIOTCA M TMHEHHBIMU cIeAyronmue GpyHknonansl 8 C[0,1] (9-17):

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

10. F(x) = j x(t)SIgn(t —~ —j

0

11.F(x) = jt”zx(tz)dt



12. F(x) = jt‘l/ax(t)dt.

13. F(x) = j x(t? it .

14.F(x) =xt,).
15. F (x) - j|x(t)|dt.
16.F(x) = maxx(t).

17.F(x) = j X2 (t)dt

18.Kakue u3 dynkuuonanos 9-17 nenpepsisubt B C[0;1]? BEMUCIUTE X HOPMBL.

19.Kakue u3 GpyHkuuoHanos 9-17 nenpepsiBabl B L (0;1) ? BEIYMCIMTB MX HOPMBL.
Haiitu HOpMBI cieayromux (YHKIMOHAJIOB B IPOCTpaHCTBEC,, €CIU OHU
OTpaHUYEHBbI, X = (Xl,..., Xn,...) (20—23):

20. f(x)=x,.

21.f(x):ixk.

KonTpoubHnasi padbora Ne 4 (5 cemectp).
SIBNAIOTCA JIU BIIOJIHE HEMPEPBHIBHBIMU CIIEAYIOUIME ONEpaTophbl B MPOCTPAHCTBE

cloa]? B npOCTpaHCTBe LZ(O,l) (1—12)?
1. Ax(t)= Ix(s)ds

2. AX(t)= j(ts+t 5% x(s)ds -
)

Xs)

ds .
[sint —sins|




Py0esxHbIi KOHTPOJIbL
Bomnpocs! k 3auery o kypcey "@yHKIHOHAIBLHBINA aHAAU3" (4 ceMecTp)

[loHATHE MHOKECTBA.

Onepanuy HaJ MHOKECTBAMU.

OToOpakeHUsT MHOMXECTB.

[Tonstue pyHkuuu, npoodpas, oopatHast PyHKIIUS.
DKBUBAJIEHTHOCTh MHOKECTB.

Koneunsie 1 6eCKOHEYHBIE MHOXKECTBA.

CueTHbIe MHOXKECTBA.

HecueTHOCTh MHOKECTBA JEHCTBUTEIBHBIX YHCEIL.

. Teopema KanTopa-bepuureiina.

10 IToHATHE MOIITHOCTH MHOYKECTBA.

11. Axcruoma BeIOODA.

12.MeTpudeckoe MpOCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, I'enpaepa.
14.HenpepbIBHbIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB
15.U3ometpust

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

20.1TonHBIE METPUYECKHE TPOCTPAHCTBA

21.Teopema O BIIOKEHHBIX IIapax

22.Teopema bapa

23.1IpyuHIHUI CKUMAIOIINX OTOOpaKEHUH

24 TlpocTeiime NpUMEHEHUS MPUHITUTIA CKUMAIOIIUX 0TOOpaKEeHU
25.KOMITaKTHOCTh B METPUUECKUX TTPOCTPAHCTBAX
26.Teopema Apiiena

27.0mnpenenenrie U NpUMepbl JUHEHHBIX IPOCTPAHCTB
28.JluneitHas 3aBUCUMOCTh

29.ITognpocTpaHcTBa TMHEHHOTO MPOCTPAHCTBA
30.0Onpenenenre U NpUMEPhI TOMOJIOTHYECKUX MPOCTPAHCTB.

CoNoRWNE



31.OTKpBITHIE U 3aMKHYThIE€ MHO>KECTBA.

32.CpaBHEHHE TOMOJIOTHIA.

33.0mnpeaenstone CUCTEMbl OKPECTHOCTEM.

34.ba3a Tonoyoruu.

35.AKCHOMBI CYETHOCTH.

36.HemnpepsiBHBbIE 0TOOpaKEHUS TOMOJIOTHYECKUX MPOCTPAHCTB.
37.T'omeoMopdhr3M TOMOJOTMIECKUX ITPOCTPAHCTB.

38. AKCHOMBI OTACTUMOCTH.

39.[ToHsATHE KOMITAKTHOCTH.

40.HempepbIBHBIE OTOOpAXKEHHS] KOMITAKTHBIX POCTPAHCTB.
41.HenpepsiBHbIC (PYHKITUN HA KOMIAKTHBIX MPOCTPAHCTBAX.

42 .HopMupoBaHHBIC TTPOCTPAHCTBA

43.TloampocTpaHcTBa HOPMUPOBAHHOTO MTPOCTPAHCTBA

44 EBKIUAOBBI TPOCTPAHCTBA

45.Cy1iecTBOBaHME OPTOTOHAIBHBIX 0a3MCOB, OPTOTrOHAIM3AIIHS
46.XapaKkTepuCcTUUECKOE CBOMCTBO €BKIIUJIOBBIX TPOCTPAHCTB

Bomnpocs! k 3k3ameny no kypcey "'@yHKIIHOHAIBHBIN aHaau3" (5 cemecTp)

[TonsiTue MHOXKECTBA.

Omnepatyu HaJi MHOKECTBAMHU.

OToOpakeHUsT MHOXKECTB.

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

Koneunbie 1 6€CKOHEUHBIE MHOXKECTBA.

CdeTHbIE MHOXKECTBA.

HecueTHOCTh MHOXKECTBA IEUCTBUTEIBHBIX YUCET.

. Teopema Kanropa-bepnureiina.

10 [ToHATHE MOIIIHOCTH MHOKECTBA.

11. Axcroma BeIOODA.

12.MeTpuueckoe MpoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enbaepa.

14 HemnpepbIBHBIE OTOOPAKEHUSI METPUUYECKUX MPOCTPAHCTB
15.U3omeTpust

16.OTKpBITHIC U 3aMKHYTHIC MHOKECTBA B METPHUECKUX MMPOCTPAHCTBAX
17.3aMbIkaHUE B METPUUECKUX MPOCTPAHCTBAX
18.Cx0oauMOCTh B METPUUIECKUX TIPOCTPAHCTBAX
19.11moTHBIE MHOXKECTBA

20.1TonHbIe METpUYECKHE TPOCTPAHCTBA

21.Teopema O BIIOKEHHBIX IlIapax

22.Teopema bapa

23.IIpyHIHUI CKUMAIOIINX OTOOpaKEHUH

24 TlpocTeiime NpUMEHEHUS MPUHITUTIA CKUMAIOIIUX 0TOOpaKEeHU
25.KoMmakTHOCTh B METPHUUECKUX MPOCTPAHCTBAX
26.Teopema Apruiena

©CoNaRLDE



27.0mnpeneneHre U NpUMepbl TMHEHHBIX TPOCTPAHCTB
28.JIluneliHas 3aBUCUMOCTh

29.IToanpocTpaHcTBa TMHEHHOTO MPOCTPAHCTBA

30.JIuneitnpie GyHKIIMOHABI

31.I'eoMeTpruecKuii CMBICT JIMHEHHOTO (DYHKITMOHATIA
32.BrinmyKIible MHOKECTBA U BBIITYKJIbIEC TEJA
33.O1HOPOHO-BBINTYKJIIbIE (PYHKITMOHAIIBI

34.®yHk1oHaa MUHKOBCKOTO

35.Teopema Xana-banaxa B TMHEHHBIX MPOCTPAHCTBAX
36.0TAemMMOCTb BBITYKJIBIX MHOKECTB B JMHEHHOM MPOCTPAHCTBE
37.0npenenenre U IpUMepbl TOMOJIOTHYECKUX MMPOCTPAHCTB.
38.OTKpBITHIE U 3aMKHYThIE MHO>KECTBA.

39.CpaBHEHHE TOTIOJIOTHHA.

40.Omnpenenstoiue CUCTEMbI OKPECTHOCTEH.

41.ba3a TONOJIOTUH.

42.AKCUOMBI CYETHOCTH.

43.HenpepsiBHBIE OTOOPAKEHUS TOTIOJIOTUYECKUX TIPOCTPAHCTB.
44 T'omeoMOphU3M TOMOJIOTUYECKUX MMPOCTPAHCTB.
45.AKCUOMBI OTACIIUMOCTH.

46.1ToHaTHE KOMITAKTHOCTH.

47.CueTHast KOMIIAKTHOCT.

48.HempepbIBHBIE 0TOOpAKEHHSI KOMITAKTHBIX MPOCTPAHCTB.
49.HenpepriBHBIC (PYHKITMU HA KOMIIAKTHBIX MPOCTPAHCTBAX.
50.HopMupoBaHHbIE TPOCTPAHCTBA

51.ITognpocTpaHcTBa HOPMUPOBAHHOTO IPOCTPAHCTBA
52.Teopema banaxa—IllIteitnraysa

53.Teopema 006 OTKPHITOM OTOOpaKEHUHU

54.Teopema 0 3aMKHYTOM T'paduke

55.EBKH10BBI IPOCTPAHCTBA

56.Cy1ecTBOBaHNE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHAIM3AIIHS
57.HepasenctBo beccens

58.3aMKHYTbIE OPTOTOHAILHBIE CUCTEMBI

59.1TonHbIe €BKIMIOBHI TPOCTPAHCTBA

60.Teopema Pucca-®umepa

61.I'unp0epTOBO MPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IToanpocTpaHCcTBa, OPTOTOHANBHBIC JOTIOTHEHUS, TIpsIMasi CyMMa
64.XapakTepucTuyecKoe CBOMCTBO €BKIIMIOBBIX TPOCTPAHCTB
65.JIuneliHble PyHKIMOHAIBI HA HOPMUPOBAHHBIX POCTPAHCTBAX
66.Teopema Xana-banaxa B HOpMUPOBAaHHOM MPOCTPAHCTBE
67.0mnpeneneHue ConpsiKEHHOTO MPOCTPAHCTBA

68.CubHast TOMOJIOTHUS B CONPSDKEHHOM MTPOCTPAHCTBE
69.1IpuMepsl conmpsiKEHHBIX IPOCTPAHCTB

70.00m1uit BU IMHEWHOTO (DYHKITMOHAJIA B €BKJIMI0BOM MTPOCTPAHCTBE.
71.BTopoe conpsiKeHHOE MPOCTPAHCTBO



72.Cnabast tomojorusi u ciabas CXOAMMOCTh B JUHEHHOM TOIOJOTMYECKOM
IPOCTPAHCTBE

73.Cnabast cxoIMMOCTh B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX

74.Cnabast Tonosiorus ¥ ciadasi CXoAMMOCTb B CONPSKEHHOM ITPOCTPAHCTBE

75.0rpaHn4eHHbIE MHOXKECTBA U COMPSKEHHOM ITPOCTPAHCTBE

76.0npeneneHye U NpUMepbl TMHEWHBIX OIIEPaTOPOB

71 .HenpepbpIBHOCTb M OTPAaHUYEHHOCTb

78.CymMa 1 Ipou3BeICHHE OTIEPaTOPOB

79.00patHbIii oniepaTop, 00pPaTUMOCTD

80.ComnpsikeHHBIE ONIEPaTOPHI

81.ConpsiKkeHHBIN onepaTop B €BKINIOBOM MPOCTPAHCTBE

82.CamocornpsiKeHHbIE OMepaTophbl

83.CnekTp omeparopa

84.Pe3onbpBeHTa

85. @yHKIMOHAIbHOE UCUMCIICHUE HENPEPHIBHBIX (PYHKIIMUN

86.CnekTpanbHas Teopema

87.0npenenenye u npuMepbl KOMIIAKTHBIX OIEPaTOPOB

88.0OcHoBHBIE CBOMCTBA KOMIIAKTHBIX OIEPATOPOB

89.Co06cTBeHHbIE 3HAaUEHHSI KOMIIAKTHOT'O oIlepaTopa

90.KoMnakTHbIE OnEpaToOpbl B THILOEPTOBOM MPOCTPAHCTBE

91.CamocomnpsieHHbIE KOMIAKTHBIE OTIEPATOPHI

92.HeorpanuueHHBIE OTIEPATOPHI

93.06mnactu onpeneneHus, rpaQuKu, CONPSHKEHHBIE OTIEPATOPBI U CIIEKTP

94.CuMMeTpHYECKHE U CaMOCOTIPSKEHHBIC OTIEPATOPHI

95.0OCHOBHOM KpUTEPHUI CAaMOCOIIPSKECHHOCTH

96.CnexTpanbpHas TeopeMa

3amavu 1M CaMOCTOSITEIbHOM PadoThI

Teopust MHOXKECTB

1. Jloka3zatb c momoIibio Teopembl Kantopa-bepHiireiiHa S5KBUBaJICHTHOCTb MIJIOCKOCTH U
3aMKHYTOTO Kpyra Ha IIJIOCKOCTH.

2. Ha mockocTH 3a71aH0 MHOYKECTBO TIOTIAPHO HeTlepeceKaromumxcst Kpyros. Kakoi
MOXET OBITh MOIIIHOCTh TOI'0 MHOKECTRBA.

TomnoJsiornyeckne NpoCTPaHCTBA

1. X — peryinsapHoe TONOJOTMYECKOE MPOCTPAHCTBO, A — KOMIIAKTHOE
noaMHoxecTBo X, U — okpectHocTh A = I 3aMKHyTas OKpPECTHOCTb V
MHOxecTBa A: VcU

2. TlocTpouthb 2 pa3UyHBIX TOMOJOTMYECKUX MPOCTPAHCTBA HA MHOXECTBE U3 4
TOYEK, OXapaKkTEepU30BaTh KX IO CBOWCTBAM OTAEIUMOCTH, U TOCTPOUTH
HENpPEpPBhIBHOE OTOOPAXKEHUE f : X —>Y .

MeTpuuyeckue NpOCTPAHCTBA



1. Jloka3atb, 4TO Jis IIOOBIX YETHIPEX TOUEK X, Y, Z, t METpUUYECKOTO MPOCTPAHCTBA
(X, p) CIIpaBeIMBbI HEPABEHCTBA!

p(x,2)-p(y, 2) < p(x,¥);
lo(x,2)- p(y,t) < p(x,y)+ p(z,t) (HepaBeHCTBO YETHIPEXYrONBHUKA).
2. JlokazaTh, 4YTO aKCMOMBI METPUYECKOTO MPOCTPAHCTBA SKBHBAJEHTHBI
CIeyIIUM JBYM aKCHOMAM:
p(x,y)=0=x=y;
p(x,y)< p(x,2)+ p(y, 2)-

HopMupoBaHHbIe IPOCTPAHCTBA
[Toka3aTh, YTO BEKTOPHBIE NMPOCTPAHCTBA — HOPMHUPOBAHHBIC OTHOCHUTEIIHHO
yKa3aHHbIX HOpM (13—23):

NRANE:
LR

k=1

o Yp
2.0 = Ef ) aspee).

=1

EBKJIHI0BBI H TJILOEPTOBHI IPOCTPAHCTBA
1. PaccMOTpHM BEKTOPHOE IPOCTPAHCTBO JIMHEHHBIX KOMOMHALIUN TIEPUOANYECKUX

byHKIUI ¢ paznuuHbiMU niepuogaMu X: R—C co CKaJspHBIM MPOU3BEACHUEM
T

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

Y TIOTIOJTHAM €TO TI0 HOpME, OTIPEISAEMOM ATUM ITPOU3BEICHUEM. Y CTAaHOBUTD
HecenapabeIbHOCTh TAKOTO THIILOEPTOBA MPOCTPAHCTRA.

2. Jlokasath Teopemy Ilugaropa: «ecnum (Xk,X))=0, K=l wu Xx=D.X, mo
2 2
X" = 2 %l »

JIuHeiinble QyHKIMOHAJIBI U JIMHEHHbIE ONIEPATOPHI

1. SIBnsrOTCA M IMHEUHBIMU CIIEAYOIUE (PYHKIIMOHAIBI B C[01]:
1

F(x) :_[x(t)sintdt.

0
2. SIBASIOTCS T BIIOJTHE HEMPEPHIBHBIMU CIICIYIONTNE OTIEPATOPHI B MPOCTPAHCTBE

c[o4]? B mpoctpancrse L’ (0,1)?

Ax(t):i%ds,

CunekrpaJjibHas Teopusi
1. Haiitu cnextp onepatopa A:C[0,1]— C[0,1], Ax(t)=tx(1).
O0600meHHbIe PyHKIMHU



1. Haiftu npou3BoaHy0 QyHKIMHM XeBUCANA.

HNuTerpanbHbie ypaBHeHUs!

1. Penmrts unTerpanbHoe ypasrenue X(H)=\ [ Ol(t — Dx(s)ds +t

VIl. MaTepuanbHO-TeXHUYECKOe o0ecreyeHne

Jlns aynutopHOM paboTHL.

VYueonas ayautopus Ne 310
(170002, Teepckasi 00,
r.TBepb, CanoBblii IEPEYIIOK,
1.35)

Habop y4ueOHoit mebGenu, MenoBas J0cKa.

VYyebnas ayautopus Ne 304
(170002, Tsepckass 00,
r. TBepb, CaioBBIi IIEPEYIIOK,
n.35)

VYuebnas ayautopust Ne 318
(170002, Teepckass 00,
r.Teepp, CanoBslii IEPEyYIIOK,
n.35)

VYyebnas ayautopus Ne 308
(170002, TBepckas 00,
r.TBepp, CafoBblil NEPEYIOK,
1.35)

Habop yuebHoit mebenu,

AKpaH,
KOMIUIEKT  ayJAHOTEXHUKH  (pajrocucTeMa,
CTallMOHApHBIH ~ MHUKPOGOH C  HACTOJbHBIM

JieprKaTesieM, yCHINTEh, MUKIIEP, aKyCTHICCKast
CHCTEMA),

MIPOEKTOP,

HOYTOYK.

Habop yuebHoit Mmebenu,

JKpaH,

MIPOEKTOP.

Ha6op yueOHoit mebenu,
dKpaH
POEKTOP.

JU1s caMOCTOSITENIbHON PabOTHI.

[Tomenienue
00yYaroImMXCs:

TUTST

Ne 249
170002, Teepckas
nepeynok, 0.35

o011.,

CaMOCTOSATEIILHON
Komnbrotepusiii kiace Ne2 dakynbrera [IMuK

2. Teepw,

pabotsl | Habop yueOHol Mebenu,
KOMITBIOTED,

IIPOEKTOP.

Caooesviu

X. CBeneHusi 00 00HOBJIEHNH padoyeil MPorpaMMbl TMCIUILUIMHBI.

OOHOBJIICHHBI PexBu3uTHI

Ne pasaeJ padoueii | OnMcaHue BHECEHHbIX | JOKYMEHTA,

ILIL. MporpaMmabl U3MeHeHU yTBepPAUBILIET0
AUCHMILTHHBI U3MeHEeHMsI

1. 11. 2) [Iporpammuoe | Buecensr wu3menenusi B | Ot 24.08.2023
o0ecrieueHne cniucok [10 roja, NpoTokos Ne




1 ydyenoro coseta
dakynbTeTa

V.
Pexomennyemas
JuTeparypa

1)

OOHOBIIEHHE CCBUIOK Ha
JUTEPATYPY

Ot 24.08.2023
rojia, mMpoTokos Ne
1 yueHoro coBeta
dakynpTera




