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I. AHHOTAUA

1. llesanb u 3a7a491 TUCHHUILINHBI

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 OCBOCHUS TUCHUILIUHBI SBISIOTCS: (POPMHUPOBAHUE Y CTYICHTOB

- CrnocobHocTH ACMOHCTpalIun o6meHaqu1>1x 0a30BBIX 3HAHHWH €CTECTBEHHBIX
HAayK, MaTCMAaTHUKN U I/IH(l)OpMaTI/IKI/I, ITIOHUMAaHHUC OCHOBHBIX (I)aKTOB, KOHHCHHI/Iﬁ,

MPUHITUIIOB TEOPUH, CBA3aHHBIX C MPUKIIATHON MaTEMaTUKON U MH(POPMATUKOM;

- CnocobHocTH HpI/IO6p€TaTI> HOBBIC HAY4YHBIC H HpO(l)GCCI/IOHaJIBHLIG 3HaHMW:,

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

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

NEATEIBHOCTH COBPEMEHHBIN MaTeMaTHYECKHN anmnapar;
- YMeHusi HCNOJb30BaTh MNpoOsieMHO-OpueHTHpoBaHHOe [1O 1 mpoBeaeHUs
pacyeToB, YUCICHHBIX JKCIIEPUMEHTOB, BU3yaIM3allui PE3YJIbTaTOB;

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

AHAJIUTHUYCCKUC MCTOABI U CIICIUAIIN3NPOBAHHOC I10.

2. MecTo tucuMiuiaibl B cTpykrype OOIT

OYHKIMOHAIBHBIM ~ aHallu3  OTHOCUTCA K  pasueny  «MaremaTu4ecKuii»

o0s3arenpHoM yactu biioka 1.

OYHKIMOHAIBHBIA aHAJIM3 — 3TO OJAWH W3 BAXHEHIINX Pa3leiOB MAaTEMATHKH,
KOTOpOMY yaeNsieTCsi OOJbIlIoe BHHMAaHHE B 00pa30BaTENIbHBIX Mporpammax
BEIIyIIUX MHUPOBBIX YHUBEPCUTETOB. [0 cBOoeMy conepikaHuio (PyHKIIMOHATHHBIN

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



BBIYMCIIUTEIBHON MAaTEMATUKOM W JAPYTMMH BaKHBIMM pa3iellaMd MATEMATHKU.
MeToapl  (GYHKIIMOHAJIBHOTO aHAIM3a HAXOASAT UIMPOKOE TMPHIOKEHUE TpU

HN3yUCHUU (bI/ISI/I‘ICCKI/IX, COIINMAJIbHO-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  aHAlIW3a, M3YyYUTh PA3ZEIibl
(YHKIIMOHAJIBHOTO aHalu3a, HEOOXOOUMbIE IS HCIHOJB30BAaHUS B JIPYTUX
MaT€MaTUYECKUX  JUCUUIUIMHAX;  MaTeMaTHUYeCKHe  METOAbl  pEelIeHUs
npo(eCCHOHANBHBIX 3a/ay, YMETb NPUMEHSTh MaTeMaTHYeCKHe METOAbl IpHU
pelIeHNH MPOPECCUOHANBHBIX 3a/a4, OBJIAJIETh MATEMaTHYECKHUM allapaToM,
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 AuCHMILIMHBI: 6 3aUeTHRIX eauHMIl, 216 aKageMHUYECKHUX YacoB, B TOM
qucJie:

KOHTAKTHAA ayJAuTOpHAas padora: Bcero 124 yaca, u3 Hux jekuuu 62 yaca, B
T.4. TIPAKTUYECKas MOAroToBKa 31 yac; nmpakTuyeckye 3aHsaTust 62 Jaca, B T.4U.
MPAKTUYECKas MOAroToBka 31 yac;

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

caMocTosiTe/IbHAasE padora: 92 yaca, B TOM YKCie KOHTPOJIb 36 4acoB.



4. Hepequb IVIAHUPYEMBIX PE3YJIbTATOB oﬁyquml o JucCuIvinHe, COOTHECEHHBIX

¢ IVIAHUPYEMBIMH Pe3y.JIbTATAMHU OCBOEHHUsI 00Pa30BaTeIbHOM MPOrPaMMbI

ILnanupyembie
pe3yJIbTaThI
OCBOCHMA
00pa3oBaTeJIbHOM
MPOrpaMMblI

(popmupyembie

KOMIIETEHIIUH)

Ilnanupyempbie pe3yJibTaTbl 00y4eHHs 10 JUCHUILINHE

OIIK-1 Cnocoben
MPUMCHSTD
(yHIaMEeHTaJIbHbIE
3HAHUS, TIOJyYeHHBIC
B 00J1acTn
MaTeMaTHYECKUX U
(Wh) 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 Mcnoas3yeT 6a30Bble 3HaHUS B 00J1aCTU
MaTEMaTUYECKUX U €CTECTBEHHBIX HAyK B

PO ECCUOHAIBHOM AESITENbHOCTHA, BHOCUT HEKOTOPHIE
KOPPEKTHUBBI IPU UX UCIOJIb30BAHNHU B
po(heCcCUOHATILHON S TENIbHOCTH

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

po¢eCCHOHAILHON JIeITEIIbHOCTH

5. ®@opma npPoOMeKYTOYHOI aTTecTAlMM: 3a4€T B 4 CEMECTPE, IK3aMEH B 5 CEMeECTpe.

7. SI3bIK NpenogaBaHus PyCCKUM.

II. Conep:xaHue MUCHUILVIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pasaejam) ¢
yKa3aHueM OTBeJIEHHOI0 HA HUX KOJMYECTBA aKaJeMHYECKMX 4YacOB M BHJIOB

yY4eOHBIX 3aHATHI
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Teopust MHOXKECTB 18 |6 3 6 |3 6
Tonosornueckue 17 |6 3 6 |3 5
IPOCTPAHCTBA
Metpuueckue 29 |10 5 10 |5 9
MIPOCTPAHCTBA
HopMmupoBannbie 29 |10 5 10 |5 9
MPOCTPAHCTBA
EBxnuaoBbI ul32 |8 4 8 |4 16
TIIHOEPTOBBI
MPOCTPAHCTBA
JIuneitnpie ¢QyHxuuoHansl | 36 | 10 5 10 |5 16
Y JIMHEVHBIE ONIEPATOPhI
CnexrtpanbpHas Teopus 17 |4 2 4 |2 9
O060011eHHbBIE PYHKIIMT 18 |4 2 4 |2 10
Nurerpansubie ypaBHenus | 20 | 4 2 4 12 12
Hmozo 216 | 62 31 62 |31 0 92

III. O6pa3oBaTeibHbIE TEXHOJOTUH




VYyebnas nporpamMmma —

HaWMMCHOBAHHC pPas3/IciiOB

Bun 3anstus

O6p330BaTCHBHBIe TEXHOJIOTHUHN

U TEM
Teopust MHOKECTB Jlekuum, 1. M3noxeHue TeOpeETUYECKOTO

MIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemenue 3agau
Tomonornueckue Jlekuumn, 1. N3noxeHne TeoOpeTHYECKOTO
IIPOCTPAHCTBA IIPAKTUYECKHE Marepuaa

3aHATHUS 2. Pemenue 3agau
Mertpuueckue Jlexuum, 1. H3moxeHne TeOpETUIECKOTO
IIPOCTPAHCTBA IPaKTUYECKUE MaTepuaa

3aHATUSA 2. Pemenue 3anau
HopmupoBanHbie Jlexuun, 1. W3nmoxeHne TeOpETUIECKOTO
IIPOCTPAHCTBA IPaKTUYECKUE MaTepuaa

3aHATUSA 2. Pemenue 3ana4
EBKIM10BBI u | Jlekuun, 1. N3noxxeHue TeoOpeTUYECKOTO
THJILOEPTOBBI IPaKTUYECKUE MaTepuaa
IIPOCTPAHCTBA 3aHATUA 2. Pemenue 3anau
JIuneinbie Jlexkuumn, 1. N3noxxeHue TeoOpeTUYECKOTO
(GYHKIIMOHAIIBI U | IPaKTUYECKUE MaTepuaa
JIMHEWHBIE OIIEPATOPHI 3aHATUA 2. Pemenue 3ana4
CnekrtpanpHas Teopus Jlexuum, 1. W3nmoxeHne TeOpETUIECKOTO

IIPAKTUYECKUE MaTtepuaa

3aHSATHUS 2. Pemenwue 3agau
O6o006mennbie pynkuuu | Jlekuuu, 1. N3noxxeHue TeOpeTUYECKOTO

IIPAKTUYECKUE MaTepuaa

3aHATHUS 2. Pemenwue 3agau




YPaBHEHHUS IIPAKTUYECKHE MaTepuaa

3aHATHS 2. Pemrenue 3amau

HNnTerpanbHbie Jlexkumu, 1. N3noxxeHue TeoOpeTUYECKOro

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

JlucuuminHa npeycMaTpUBaeT BRIMOTHEHUE KOHTPOIbHBIX PabOT, MUChbMEHHBIX

JIOMAIITHUX 33JIaHH, pacueTHO-rpaduyecKux padoT.

IV. OneHnounsblie MaTtepuasbl 1Js NPOBEACHUS TeKylIed W MPOMEKYTOYHOM

arrecTalui 00y4aromuxcs

Jliig mpoBeieHus TEKYLIEH 1 MPOMEKYTOYHOM aTTeCTalluu:

OIIK-1 Cnocoben npuMeHATh PyHIaMEHTaIbHbIE 3HAHUS, IOJIYYEHHbIE B 00J1aCTH
MaTeMaTHUYECKUX U (MJIM) ECTECTBEHHBIX HAyK, U UCIIOJIb30BATh 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 COKUMAIOLIUX OTOOpaXKEHUN
HenpepbiBHBIE OTOOPAKEHUS TOMOJIOTMYECKUX MPOCTPAHCTB.

CymeCTBOBaHI/Ie OPTOIOHAJIBHBIX 6331/ICOB, OpTOIrOHaJIN3alluA

A o e

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 3HAHUSI B 00JIACTH MAaTEMAaTUYECKUX U
€CTECTBEHHBIX HaYK B TPOPECCUOHATILHON NEATEIbHOCTH, BHOCUT HEKOTOPbIE

KOPPEKTHBBI MIPU UX UCIOJIb30BAHNUHU B IPO(ECCUOHATIBHON AESITEILHOCTH
1. Ax(t):x(\/;) UccrnenoBars Omeparop Ha JIMHEWHOCTh M HENPEPLIBHOCTE 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]. Berumcnuts HOpMY.

Crioco6 npoBeieHNs — MUCbMEHHBIH.

Kpurepun oneHnnBanus:

3ajayda pelleHa MojHOCThIO - 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 GyHAaMEHTaIbHbIE MOHATUS U PE3YJILTATHI B
o0acTv MaTeMaTHYECKUX M €CTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4
po¢eCCUOHATIBHON JIeSITEILHOCTH
1. IloctpouTh 2 pa3IU4YHBIX TOIMOJOTHYECKUX MPOCTpaHCTBA X, Y Ha MHOXeCTBE u3 4
TOYEK, 0XAPAKTEPU30BATH UX 10 CBOMCTBAM OTIEIMMOCTH, U IOCTPOUTH HENPEPBIBHOE
OTOOPaKEHUE f : X —>Y .
2. HaiiTu d4eThIpe MNEPBBIX YJIE€HA MPOLECCAa OPTOTOHAIM3ALMHU IOCIIEI0BATEIBHOCTH

Lt F,... B IpOCTpaHCTBE:



0
H![-1,0], B KOTOPOM CKalspHOE MPOU3BEACHHE (X,Y)= J.(x(t V() +x'@)y'(2)dt
5

Cnoco0 nmpoBeieHUs] — MUCHbMEHHBIN.

Kpurepuu onieHuBaHus:

3ajayda pelieHa MnojJHOCThIO - 6 0aIoB;

3afada coepKUT HETOYHOCTH Y HE3HAUUTEIIbHbIC OITMOKH - 4 Oaia;
Pemenue conepKuT 3HaYUTENbHBIC OIUOKH - 2 Oaia.

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

V. YuebHo-MeTOAM4YecKoe U HHPOPMALMOHHOE 00ecieyeHne TUCIMIIIMHbI
1) Pexomenayemasi JiuTeparypa
OcHoBHas JIMTEpaTypa:

1.Tpenorun B.A. ®yHkimoHanbHbI aHanu3: yuyeOHuk / B.A. Tpenorun. - 3-e uzn.,
ucnp. - M.: ®uzmatiut, 2002. - 488 c¢. - ISBN 5-9221-0272-9; [DnekTpoHHBIHN pecypc].
- Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=82613
2.ActramoBa W.B. ®yHKIMOHANBHBIN aHaMU3: y4eOHO-METOAMYECKHN KOMIUIEKC /
N.B. Acrtamosa, B.A. Huknmikus. - 3-¢ u3np., ucnp. u gom. - M.: EBpasuiickuit
OoTKpbITbId uHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1; [DnekTpoHHBIN
pecypc]. - Pesxxum nocrtyna: http://biblioclub.ru/index.php?page=book&id=90883
3. T'ucun, B. b. ®yHkumoHansHbIi aHamu3 : yaueoHoe nocooue / B. b. I'ucun, I1. W. Kanpiio,
E. B. MaeBckuii. — Mocksa: @uHaHcoBbli yHuBepcutet, 2014, — 220 ¢. — ISBN 978-5-
7942-1128-3. — Tekcr : anekTpoHHbIM // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAsT cCUCTeMa. —
URL: https://e.Janbook.com/book/152027
JlomosiHMTEILHAS JTATEPaTypa:
1.Pesuna C.B. @yHKIIMOHANBHBIN aHAIW3 B IPUMEpax U 3ajadax: yueOHoe mocodue /
C.B. Peuna, JI.U. CazonoB. - PocroB-v//l: N3narenscTtBo HOxHOTO eaepanbHOTro
yauBepcuteta, 2009. - 120 c. - 6ubmumorp. c: C. 118-119. - ISBN 978-5-9275-0683-5;
[DneKTpOHHBIHI pecypc]. Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id= 240944
2. Kpenkoropckuit B.JI. @®yHkuuMoOHanbHBIA  aHanu3: ydyeOHoe mocobue /
B.JI. Kpenkoropckuii. - Kazanp: M3narenscteo KHUTY, 2014. - 116 c.: ta6., rpad.,
ui. - bubnuorp. B kH. - ISBN 978-5-7882-1650-8; [OnexTponnslii pecypc]. - Pexxum
noctymna: http://biblioclub.ru/index.php?page=book&id=428727

2) IIporpammHoe obecriedeHme

Ne 249

KoMmnbroTrepHbiil ki1ace (pakyabTeTa NPUKJIAJTHON MATEMATUKUA U 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
JUIEH3UOHHBIX TMPOTPAMMHBIX MPOAYKTOB
103 - I'K/09 ot 15.06.2009

FidesysBundle 1.4.43 x64

AKT npuema nepegauu mo noropopy Ne02/12-
13 ot 16.12.2013

Google Chrome

OecruiaTHO

JetBrains PyCharm  Community
Edition 4.5.3

OecruiaTHO

Kaspersky Endpoint Security 10 nns
Windows

AKT Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIuiaTHO

Mathcad 15 MO10

Akt npenocrasienust npas M1C00000027 ot
16.09.2011

Akt npepocraBnenusa npas Ne Us000311 ot

MATLAB R2012b 25.09.2012
MiKTeX 2.9 OecIiaTHO
NetBeans IDE 8.0.2 OecIiaTHO
Notepad-++ OecIaTHoO
OpenOffice OecrIaTHO
. noroBop Nel3918/M41 ot 24.09.2009 ¢ 3A0
Origin 8.1 Sr2 «CO(bTJP[aﬁH Tpeun»
Python 3.4.3 OecIaTHO
Python 3.5.1 (Anaconda3 2.5.0 64 bit) | 6ecruiatHo
R for Windows 3.3.2 OecriaTHoO
STATGRAPHICS Centurion XVLII 0‘*;87;8{131“&'“@62‘”“ No Tr024185 ot
MHorodyHKIIMOHAbHBII
penaktop ONLYOFFICE GecmiatHoe | GecriaTHO
110
OC Linux Ubuntu 6ecruiataoe 110 OecriaTHoO

CUCTCMBI

. CoBpemenHbie MpodeccuoHaIbHbIE 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC

. 9BC «ZNANIUM.COM» www.znanium.com;

IBC «Jlaub» http://e.lanbook.com.

. 9BC «YHuBepcurerckas 0u0JanoTexka oninaiim» https://biblioclub.ru/;

[lepedens pecypcoB HH(DOPMAIIMOHHO-TEIEKOMMYHHUKALIMOHHOW ceTh «VIHTepHeT»,
HEOOXOAMMBIX JIJISI OCBOCHHS TUCIIATUTAHBI

 CaiiT mojyiepKKu yaeOHOTO Mmporiecca 1o JUCIUILIMHE: http://prog.tversu.ru

» Bupryanpnas obpazosarenbhas cpeaa TBI'Y (http:/moodle.tversu.ru)



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

» Hayunas 6ubmmorexa TBI'Y (http://library.tversu.ru)
» Caitr TeI'Y (http://university.tversu.ru)

VI. Meroanyeckne MaTepraibl 1JIs1 00y4AIOIIHUXCS 110 OCBOCHHIO IUCHMILIUHBI

BaxxHoit cocrapmsitomield ganHoro pasaena PIIJ sBastoTcs TpeboBaHus K
PEUTHHT-KOHTPOJIIO C YKa3aHHWEM 0aJlIoB, pacipeAeICHHBIX MKy MOTYJISIMU U
BUJIaMH pabOThI 00YJarOIIUXCS.

MaxkcruMmanbHast cymma 0ajuioB 1o yueOHOU AUCHUILIMHE, 3aKaHUYMBAIOIIEHCS
3a4eToM, 1o urtoraM cemecrpa cocrasisier 100 6amios (50 6amwioB - 1-if Momyb
u 50 OanyoB - 2-if MOJYJIb).

Crynenty, HabpaBmieMy 40 0ayuT0B U BBIIIE TIO UTOTaM PabOThI B CEMECTPE, B
HK3aMEHALIMOHHON BEJIOMOCTH M 3aU€THOW KHU)KKE BBICTABIISIETCS OLIEHKA
«3aureHo». CTyneHT, HabpaBmuii 10 39 6aJUI0B BKIIIOUUTENBHO, CIAET 3a4eT.

Pacnipenenenue 6aiioB Mo MOAYJSAM yCTaHaBIMBAETCsl MPENOJABaTENEM U
MO’KET KOPPEKTUPOBATHCS.

MakcumanbHasi cymMmma OaJlJIOB 1O Y4eOHOW UCUUILUIMHE, 3aKaHYMBAIOLIEHCS
AK3aMEHOM, MO WUTOram cemectpa cocrtasisier 60 Gamwio (30 OawioB - 1-it
MOyJib 1 30 6aJLTOB - 2- MOJTYJIb).

OO6yuaromemycsi, HaOpaBmiemy 40-54 Oamia, npu MOABEIECHUM HTOTOB
ceMecTpa (Ha MOCIeAHEM 3aHATHH TI0 JUCIUIUIMHE) B PEUTUHTOBOM BEIOMOCTH
ydeTa YCIeBAa€MOCTU U 3aYETHOM KHMXKKE MOXKET OBbITh BBICTaBJI€HA OIICHKA
«YIOBJIETBOPUTEIHHOY.

OOGyuarorieMycsi, HaOpaBmemy 55-57 0OamioB, NP TOABEISHUH HTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHSITHH MO JUCIMIUIMHE) B rpade peHTHHTOBOU
BEeIOMOCTH y4deTra ycrneBaeMocTu «lIpemMuanbHbie Oalibl» MOXKET OBITH
n00aByieHO 15 6ayiyioB ¥ BBICTABJICHA SK3aMEHAIIMOHHAS OI[EHKA «XOPOIIIOY.

OOGyuarorieMmycsi, HaOpaBmemy 58—60 0aioB, NpU TMOABEISHUH HTOTOB
cemMecTpa (Ha MOCIEAHEM 3aHSITHH MO IUCUMIUIMHE) B rpade peHTHHTOBOU
BEIOMOCTU ydeTa ycrneBaemocTH «lIpemuanbHbie Oaibl» MOXKET ObITh
n00aBieHo 27 0asioB U BBICTABJICHA YK3aMEHAIIMOHHASI OIIEHKAa «OTINYHO». B
KaKUX-JIM00 MHBIX CIIydasix J0OaBJICHUE MPEMUATLHBIX O0AJIJIOB HE JOIMYCKAETCS.

OO6yuaronuiics, HabpapiHii 10 39 0aNI0B BKIIOYUTEIBHO, CAAET IK3aMEH.

Pacnipenenenvie 6amioB mo MOAYJSIM yCTaHABIMBAETCS MPENOJaBaTeeM U
MOXET KOPPEKTHUPOBATHCSI.

B kaxxmoMm ceMecTtpe ImpOBOAATCS 3 KOHTPOJBHBIX MEPOIPHUATHS, pacipeacicHue
6annoB Mexy kotopbimu coctaisieT 30/30/40. KonTpoabHbIe paOOThI TPOBOIATCS
B MHCbMEHHOU (popMme.
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KonrpoabHasi padora Ne 1 (4 cemectp).
BepHo 51 yTBepKaAeHUE (0Ka3aTh WIHM OMIPOBEPTHYTh): A U B=BU 4.

BepHo 11 yTBep:kieHHE (J0Ka3aTh WU ONPOBEPTHYTh): AN B=B N 4.
Bepno nu yTBepxkAeHUE (A0Ka3aTh WU ONIPOBEPTHYTh): A\B=B\ 4.

Bepno nu yTBepxkAcHUE (A0Ka3aTh UM ONPOBEPTHYTH): AAB =BAA .
Bepno nmu yTBepxkaeHue (Jlokazath uiu onpoBepruyTh) s f: X—>Y: f(A U B)

=f(A) L 1f(B)

Bepno nmu yTBepxkaeHue (Jiokazath uiu onpoBepruyTh) s f: X—>Y: (A~ B)
=f(A)~1f(B)

Bepno nu yrBepxkaeHue (1okazaTh win onpoBeprayTh) 1 f: X—>Y: f(A\B) <
f(A)\f(B)

Bepno nmu yTBepxkaeHue (Jiokazath Uik onpoBepruyTh) s f: X—>Y: f(A A B)
=f(A) A f(B)

f:X —Y HENpepbIBHOE 0TOOpaXkeHue «Hay. Toraa, ecnmu A — BCIOAY IJIOTHO B
X, TO f(A)- BCIOY IUIOTHO B Y.

Konrpoabnasi padora Ne 2 (4 cemectp).
MosxeT nu map paauyca 4 ObITh COOCTBEHHBIM [TOJIMHOKECTBOM IIapa paanyca
3?
Jlokazarh, 4TO €CM 1ap paauyca 7 COIEPKHUTCS B IIape paguyca 3, TO OHU
COBITAIAIOT.
JlokasaTp, 4YTO OTKPBITBIA IIAp B METPUYECKOM MPOCTPAHCTBE SIBIACTCS
OTKPBITBIM MHOKECTBOM.
[TocTpouTs IpuUMeEp NOANPOCTPAHCTBA M < R*, B KOTOPOM:
CYILLECTBYET OTKPBITBHINA IIap, SBISIIOUIMICS 3aMKHYTBIM MHOXECTBOM, HO HE
3aMKHYTBIM LIAPOM;
CYILLECTBYET 3aMKHYTBIN IIAp, SBISIOIIMKACS OTKPBITBIM MHOXECTBOM, HO HE
OTKPBITHIM ILIAPOM.
Jlokazarh, 4YTO 3aMBIKAHHWE OTKPBITOrO IIapa B METPUYECKOM IPOCTPAHCTBE
COJIEPKUATCS B 3aKPBITOM IIape, HO MOKET C HUM HE COBIIAaTh.
I[lycte £~ W F, — 3aMKHYTbIE MHOXECTBA B METPUYECKOM IPOCTPAHCTBE,

F ~F,=. 1loCTpOUTh OTKpBITBIE MHOXECTBA U, > F,,U, > F, TaKHE, 4YTO
U nU,=9.

Jlokas3atb, 4TO p(x,4)=0 TOrZAA U TOJIBKO TOIAA, KOTJAA X SBISAETCA TOYKON
MPUKOCHOBEHUSI MHOYKECTBA A.

[TocTpouTh TPUMET 3aMKHYTOT'O MHOKECTBA A M TOUKH X TaKUX, YTO ISl TF000H
TOUYKH y e 4 BBIIIOJIHEHO p(x,y)> p(x,4), T. €. B A HE CyIIECTBYET OIM>KalIIero
AJIIEMEHTA K TOUKE X.

SBnsiercst M p(x, A) HENPEPBHIBHOM (PYHKIIMEH OT x?

10./loxa3atb, 4TO JJ1s JTFOOOTO MHOKECTBA A MHOKECTBO TOUECK, yIOBICTBOPSIFOIITIX

YCIOBHKO  p(x, A)< &, OTKPBITO, 4 MHOXECTBO TOYEK, YAOBJIECTBOPSIOIINX
YCIIOBHIO p(x, A) < &, 3AMKHYTO.

[loka3aTh, 4TO BEKTOpPHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCHUTEIIHHO
yKa3aHHbIX HOpM (11—19):



ILT" ] = supl
12.0.x|=supl, |-
k

1315, || = sup|x -
k

14.zf(a;b),nxu—(iLxg)rcava.

15.C|a;b],

| = sup ‘x(t)‘
a<t<b

16.L° (a;b),

—esssup‘x(t)‘,
ast<b
17.B(R), ||x||:sup‘x t ‘

18.C"[a] |- Y maxs

ast<h

t)‘

t
19.Liplab) |- sup |x(|t_S|(S)|+I§[1£]|x(t)|.

KonTtpoabnas pabora Ne 3 (5 cemectp).
CrnoxeHre B THJIbOEPTOBOM IIPOCTPAHCTBE HETIPEPHIBHO.
YMHOXEHHE Ha KOMILIEKCHBIE YK CJIa HEPEPHIBHO.
CkansipHoe mpou3BeicHre HenpepbiBHO. [IpoBeputh ToxaecTBa(4—>5):

[+ 3 +{x =3 =2(bof ") (pasercrro mapannenorpasma).

4(x,3) =|pe+y|" —|x = +ilx+|[ —i[x—iv| (momspuzarmonnoe ToxmECTBO).

AN o e

Jlokazath, YTO B OaHAXOBOM MPOCTPAHCTBE HaJ R MOXHO BBECTU CKAJIIPHOE
IPOU3BEJEHHE, U KOTOPOro |[X|[?= (X, X) Torma u TOJNBKO TOTJa, KOrjaa Ipu
JOOBIX X,y BBINIOJIHAETCS PABEHCTBO

e ol + eI =2l + 1)
HpOBepI/ITB, 4To CICAYIOHMIME BEKTOPHLBIC ITPOCTPAHCTBA SABJIAIOTCS FI/IJ'IB6€pTOBBIMI/I
(7—38):

7. 7. lzz{x;xz{;,ﬁz Z|§k| <oo} CO CKAJISAPHBIM HPOM3BEICHHEM (X,))= Z&km,

k=1

rae y={n.,mnz,...}.
8. L°(S, 1) co CKansApHBIM ITPOM3BEICHAEM

(x.2)=[x(s)y(sKdu.

SIBAFOTCA M IMHEHHBIMH clIeayronue GpyHKinonansl 8 C[0,1] (9-17):

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

10. F(x) = .(';x(t)sign(t - %jdt.



11. F(x) = j'z‘/zx(tz)dt.
12. F(x) = jt_1/3x(t)dt.

13. F(x) = jx(ﬂ)dz .
14. F(x)=x'z,).
15. F(x) = [ (0t

16. F(x) = max x(¢).

0=<¢<1
1

17.F(x) = [ (¢ )t

0

18.Kaxue u3 pynkunonanos 9-17 nenpeprisubl B C[0;1]? BEIMUCIUTE X HOPMBL.

19.Kaxue u3 Gpynkuronanos 9-17 nenpepbiBHbl B L' (0;1)? BEIMUCIUTE HX HOPMBI.
Haiitu HOpMBI cieayromux (YHKIMOHAJIOB B IPOCTPAHCTBEC,, €CIU OHU
OTrpaHUYECHBI, xz(xl,...,xn,...) (20—23):

20. f(x)le'

21.7(x)=Yx,.
22. f(x)=

KonTpoubHnasi padbora Ne 4 (5 cemectp).
SBNAIOTCA JIU BIOJIHE HEMPEPBHIBHBIMU CIIEAYIOLIME ONEpaTophbl B MPOCTPAHCTBE

cl0,1]? B mpoctpanctse L’ (O,l) (1—12)?

1o Ax(0)= [x(s)ds.

(=}

j
3. af)=[—8) g

|sint —sin S|




Py0e:kHbIi1 KOHTPOJIL
Bomnpocs! k 3auery o kypcey "@yHKUHOHAILHBINA aHaAU3'" (4 ceMecTp)

[loHATHE MHOKECTBA.

Onepanuy HaJ MHOXKECTBAMU.

OToOpakeH!s1 MHOKECTB.

[Tonstue pyHkuuu, npoodpas, oopatHast PyHKIIHS.
OKBUBAJIEHTHOCTh MHOKECTB.

Koneunble 1 6eCKOHEUHbIE MHOYKECTBA.

CueTHble MHOXKECTBA.

HecueTHOCTH MHOXKECTBA NEHCTBUTEIBHBIX YUCEL.

. Teopema Kanropa-bepHiureiina.

10 IIoHATHE MOIIIHOCTA MHOKECTBA.

11.Axcuoma BeIOOpA.

12.MeTtpuueckoe npoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, ['enpaepa.
14.HenpepbiBHbIE OTOOpAKEHUSI METPUUYECKHX MPOCTPAHCTB
15.1A30meTpus

16.OTKpBITBIE ¥ 3aMKHYTBIE MHOKECTBA B METPUYECKHUX ITPOCTPAHCTBAX
17.3amMbIKaHE€ B METPUYECKHUX TPOCTPAHCTBAX
18.CX0aMMOCTh B METPUUYECKUX MPOCTPAHCTBAX
19.11noTHBIE MHOXKECTBA

20.ITonHbIE METPUYECKHE TPOCTPAHCTBA

21.Teopema 0 BIOXKEHHBIX IIapax

22.Teopema bapa

23.TlpuHIUTT CKUMAIOTIUX OTOOpaKEHUHN

24 TlpocTeiimyie MpUMEHEHUS PUHITMATIA CKUMAIOIIUX OTOOPAKEHU
25.KOMITaKTHOCTh B METPUYECKHUX MMPOCTPAHCTBAX
26.Teopema Apuena

27.0npeneneHue u NpuMepbl JIMHENHBIX IPOCTPAHCTB
28.JIuHenHas 3aBUCUMOCTh

OO NA U A LN



29.IloanmpocTpaHCcTBa IMHEHHOTO MPOCTPAHCTBA
30.0Omnpenenenrie U NpUMEPbl TOMOJIOTUYECKUX MTPOCTPAHCTB.
31.OTKpBITHIE U 3aMKHYThIE MHOXKECTBA.

32.CpaBHEHME TOMIOIOTHIA.

33.0npenenstonne CuCTeMbl OKPECTHOCTEH.

34.ba3a TONnoJOTHH.

35.AKCHOMBI CYETHOCTH.

36.HemnpepriBHBIC OTOOPAXKEHHS TOMIOJIOTHYECKUX MPOCTPAHCTB.
37.'omeoMOp(pHU3M TOMOJIOTUYECKUX MMPOCTPAHCTB.
38.AKCHOMBI OTJAETUMOCTH.

39.11oHATHE KOMIIAKTHOCTH.

40.HenpepbIBHBIE OTOOpaKEHUS KOMITAKTHBIX TTPOCTPAHCTB.
41.HenpepbIBHBIC PYHKITUU HA KOMIIAKTHBIX MPOCTPAHCTBAX.
42.HopmupoBaHHbIE TPOCTPAHCTBA

43.IlognpocTpaHcTBa HOPMUPOBAHHOTO MMPOCTPAHCTBA

44 .EBKIMAOBBI IPOCTPAHCTBA

45.CymiecTBoBaHUE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHATM3AIUS
46.XapakTEpUCTUIECKOE CBOMCTBO EBKIMAOBBIX ITPOCTPAHCTB

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

[loHATHE MHOKECTBA.

Onepanuy HaJ MHOKECTBAMU.

OToOpakeH!s1 MHOKECTB.

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

KoHeuHnble 1 6€CKOHEYHBIE MHOXKECTBA.

CueTHble MHOKECTBA.

HecueTHOCTh MHOXKECTBA IEUCTBUTEIBHBIX YUCEIL.

. Teopema Kanropa-bepHiureiina.

10 [ToHsITME MOIIIHOCTH MHOKECTBA.

11.Axcroma BeIOOpA.

12.MeTpuueckoe mpoCTPaHCTBO.

13.HepaBenctBa MunkoBckoro, I'enpaepa.
14.HenpepbiBHbIE OTOOpAXKEHUSI METPUUYECKHX MTPOCTPAHCTB
15.1A30meTpus

16.OTKpBITBIE 1 3aMKHYTBIE MHOKECTBA B METPUYECKHUX MTPOCTPAHCTBAX
17.3aMpbIkaHrE€ B METPUYECKHUX MTPOCTPAHCTBAX
18.CXx0aMMOCTh B METPUUYECKUX MPOCTPAHCTBAX
19.11n0THBIE MHOKECTBA

20.ITonHble METPUYECKHE MPOCTPAHCTBA

21.Teopema 0 BIOXKEHHBIX IIapax

22.Teopema bapa

23.TlpuHIUTT CKUMAIOIIUX OTOOPAKEHUN

24 TlpocTeiiye MpUMEHEHUS MPUHITMATIA CKUMAIOIIIUX OTOOpaKeHUH

OO N U A LN —



25.KoMIakTHOCTh B METPUYECKUX MPOCTPAHCTBAX

26.Teopema Apuena

27.0npeneneHue u NpuMepsbl JIMHENHBIX POCTPAHCTB
28.JIuneiiHas 3aBUCUMOCTh

29.1ToanpocTpaHcTBa JIMHERHOTO MTPOCTPAHCTBA

30.JIuneitapie GyHKIIMOHAIBI

31.I'eoMeTpruecKkuii CMBICT JIMHEHHOTO (PYHKITMOHATIA
32.BBIyKJIbIE MHOKECTBA U BBITYKJIBIE TEJIA
33.O1HOPOIHO-BBITYKIIbIE (PYHKITHOHAITBI

34.®ynkuroHana MUHKOBCKOTO

35.Teopema Xana-banaxa B IMHEHHBIX IPOCTPAHCTBAX
36.0TAenMMOCTh BBITYKJIBIX MHOKECTB B IMHEUHOM MPOCTPAHCTBE
37.0npeneneHne U NpuMeEPhl TOMOJIOTUYECKUX TPOCTPAHCTB.
38.OTKpBIThIE U 3aMKHYThIE MHO>KECTBA.

39.CpaBHeHME TOTIOIOTHIA.

40.0mpenenstonme CUCTEMbI OKPECTHOCTEH.

41.ba3za TonoJioruu.

42.AKCUOMBI CUETHOCTH.

43.HenpepbIBHBIE OTOOPAXKEHUS TOTIOJOTUYECKUX TIPOCTPAHCTB.
44.T omeomop(dHu3M TOMOIOTUIECKUX MPOCTPAHCTB.

45. AKCHOMBI OTIEINUMOCTH.

46.1ToHsTHE KOMITAKTHOCTH.

47.CyeTHast KOMIAKTHOCTb.

48.HenpepbiBHBIE 0TOOpaX)EHUSI KOMIIAKTHBIX IPOCTPAHCTB.
49.HenpepbiBHBIE PYHKIIMU HA KOMIAKTHBIX IPOCTPAHCTBAX.
50.HopmupoBaHHbIE IPOCTPAHCTBA

51.IToanpocTpaHcTBa HOPMHUPOBAHHOTO TPOCTPAHCTBA
52.Teopema banaxa—Illreiitnraysa

53.Teopema 00 OTKPHITOM OTOOpaKEHUHU

54. Teopema 0 3aMKHYTOM TI'paduke

55.EBKIMIOBBI POCTPAHCTBA

56.Cy1miecTBOBaHHE OPTOTOHAIBHBIX 0a3MCOB, OPTOTOHAIIU3AIIHS
57.HepasenctBo beccens

58.3aMKHYTbIE OPTOTrOHAJIBHBIE CUCTEMBI

59.11osHBIE €BKIMAOBBI IPOCTPAHCTBA

60.Teopema Pucca-®umepa

61.I'unp0epTOBO MPOCTPAHCTBO

62.Teopema 06 nzomopdusme

63.IloampocTpancTBa, OPTOrOHAIBHBIE JOMOJIHEHHUS, IpsIMasi CyMMa
64.XapakTepucTHUYECKOE CBOMCTBO €BKJIMIOBBIX MPOCTPAHCTB
65.Jlunelinbie GyHKITMOHAIBI HA HOPMUPOBAHHBIX MIPOCTPAHCTBAX
66.Teopema Xana-banaxa B HOpMUPOBaAaHHOM ITPOCTPAHCTBE
67.0npeneneHue COnpspKEHHOTO MPOCTPAHCTBA

68.CuiibHas TOMOJIOTHS B COMPSIXKEHHOM MPOCTPAHCTBE
69.1Ipumepsl CONPSIKEHHBIX TPOCTPAHCTB



70.0061muii Buj TMHEHHOTO (PYyHKIIMOHANIA B €BKIMIOBOM IPOCTPAHCTBE.

71.BTopoe conpspkeHHOE MPOCTPAHCTBO

72.Cnabast tomojoruss U cnabas CXOAMMOCTb B JIMHEHHOM TOIIOJIOIMYECKOM
IPOCTPAHCTBE

73.Cnabast cXoIMMOCTh B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX

74.Cnabast Tonosorus 1 ciadasi CXoAMMOCTb B CONPSKEHHOM ITPOCTPAHCTBE

75.0rpaHn4eHHbIE MHOXKECTBA U COMPSKEHHOM ITPOCTPAHCTBE

76.0npeneneHue U NpuMepsl JMHEHHBIX ONEPATOPOB

7'7.HenpepbIBHOCTh M OTPAHUYECHHOCTD

78.CyMMa 1 POU3BEICHHUE ONIEPATOPOB

79.00patHbIii oriepaTop, 0OpaTUMOCTh

80.CormpsiKeHHbIE OIEPaTOPHI

81.ConpsikeHHBII orepaTop B €BKJIHI0BOM IPOCTPAHCTBE

82.CaMOocOonpsIKEHHbBIE OTIEPATOPHI

83.CnekTp omeparopa

84.Pe3osbBeHTa

85.DyHKIMOHAIBHOE UCUUCIICHUE HEMPEPBIBHBIX (DYHKIUN

86.CriekTpasibHasi Teopema

87.0mpenenenne U MpuMepsbl KOMIIAKTHBIX OIIEPATOPOB

88.OCHOBHBIE CBOMCTBA KOMITAKTHBIX OIEPAaTOPOB

89.Co0CTBEHHbIE 3HAYEHU KOMIIAKTHOTO OIIepaTopa

90.KomnakTHbIE OrepaTopbl B THIBOEPTOBOM IIPOCTPAHCTBE

91.CamoconpsKeHHbIE KOMITAKTHBIE OIEPAaTOPHI

92.HeorpaHnndeHHbIE OIIEPATOPHI

93.006nacTu onpeaeneHusi, rpapuku, CONPsKEHHBIE OTIEPATOPBI U CIEKTP

94.CuMMETPUYECKHE U CAMOCONPSIKEHHBIE OTIEPATOPHI

95.0OCHOBHOM KpUTEPHI1 CaMOCONPSI>KEHHOCTH

96.CrnexTpanbHas TeopemMa

3amavu 1M CaMOCTOSITEIbHOM PadoThI

Teopust MHOXKECTB

1. Joxa3aTe ¢ momolbio TeopeMbl Kantopa-bepHinreitHa 3KBUBaJI€HTHOCTb IIJIOCKOCTH U
3aMKHYTOTO KpyTa Ha MJIOCKOCTH.

2. Ha miockocTty 3a1aH0 MHOKECTBO MIOMIAPHO HEMepeceKaromuxcst Kpyros. Kakoii
MOXET OBITh MOIIIHOCTH TOI'0 MHOKECTRBA.

Tomosoruvyeckue NpocTpaHCTBA

1. X — perymsipHoe TOIOJIOTUYECKOE MPOCTPAHCTBO, A — KOMIIAKTHOE
noamMHOkecTBO X, U — okpecTHOCTh A —=> I 3aMKHyTash OKpPECTHOCTh V
MHOKecTBa A: VcU

2. IlocTpouts 2 pa3IWyHBIX TOMOJIOTMYECKHUX MPOCTPAHCTBA HA MHOXKECTBE U3 4
TOYEK, OXapaKkTepru30BaTh HX II0 CBOMCTBAM OTAEIMMOCTH, U TIOCTPOUTH
HENPEpBhIBHOE OTOOPAXKEHUE [ : X —>Y .



MeTtpuyeckue NpoCcTPaHCTBA

1. Jloxa3zaTb, 4TO JIs JIFOOBIX YETBIPEX TOYEK X, V, Z,  METPUUECKOTO IIPOCTPAHCTBA
(X, p) CIIpaBelIINBbI HEPABEHCTBA:
o(x,2)= pr.2) < plx.);
lp(x,2)- p(y,2) < plx,y)+ plz,t) (HepaBeHCTBO YETHIPEXYTONBHUKA).

2. Jloka3zaTb, YTO AaKCHOMBI METPHUYECKOTO IIPOCTPAHCTBA HKBHUBAJIECHTHBI
CJIELYIIUM JIBYM aKCHOMaM:
plx,y)=0=x=y;
plx,y)< plx,2)+ p(v,2)-

HopMmupoBaHHble NPOCTPAHCTBA
[Toka3zaTh, 4YTO BEKTOpHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIC OTHOCHUTEIHHO
yKa3aHHbIX HOpM (13—23):

" 1/2
n 2
L =Sl

k=1

- p
2 [ Zhal' ) (<P <)

k=1

EBKJIMI0BBI M THJIL0EPTOBBI MPOCTPAHCTBA
1. PaccMOTpHM BEKTOPHOE IPOCTPAHCTBO JIMHEHHBIX KOMOMHALIUN TIEPUOANYECKUX

GyHKIMA ¢ pa3aTu4HbIMU TepuogamMu 1: R—C co CKaJspHBIM MPOU3BEICHUEM
T

(x,y)= lim — J. x(s)y(_s)ds

T—o 2T ~r

Y TIOTIOJTHUM €T0 TI0 HOPME, OTPEEIISIEMON 3TUM MPOU3BEACHUEM. Y CTAHOBUTH
HecenapabeTbHOCTh TAKOTO THIILOEPTOBA MPOCTPAHCTRA.

2. Jlokazate Teopemy Iludaropa: «ecnu (Yp,X)=0, k*Il u x=Zxk, mo
k=1
" 2
[l =2l >

JIuneiinble QyHKIMOHAJIBI U JIMHEHHBbIE ONIEPATOPHI
1. SIBnsroTCs M IMHEWHBIMU clleAyrolue QyHKIMOHAMIBI B C[o,1]:

F(x) = jx(z) sintdt .

2. SIBJSAIOTCS JIU BIIOJIHE HEMPEPHIBHBIMU CIIEAYIOIINE OMEPATOPHI B IPOCTPAHCTBE
2
c[0,1]? B mpoctpancte L (O,l)?

)= j%d

CunekrpaJjbHas Teopusi



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

O06001mennbie GQyHKIIUU
1. Haiitu npousBoaHyt0 GyHKIIMU XeBHUcaia.
HNHTerpanbHbie ypaBHEHUSA

1. Penmrs nHTErpAILHOE ypaBHEHHe X(2) =\ 01(t — Dx(s)ds +t

VII. MaTepuanbHO-TeXHU4YECKOe o0ecreyeHmne
JU1st ayauTOpHOM pabOTBHI.

VYueonas ayautopus Ne 310

Habop yueOHoi1 mebGenn, MenoBas J0cKa.

Ne 249
170002, Teepckas
nepeynok, 0.35

oon., eo.Teepv, Cadosbiii

(170002, Tsepckass 00,

r. TBepb, CafioBBIN MEPEYIIOK,

1.35)

VYyeonas ayaqutopus Ne 304 | Habop yue6Hoit mebenu,

(170002, TBepckas 00, | 9KpaH,

r.TBepp, CanoBelil IEPEYIOK, | KOMIUIEKT ayAUOTEXHUKU (pamuocucrema,

1.35) CTAallMOHAPHBIH ~ MHUKPOPOH C  HACTOJIbHBIM
JepKaTeseM, yCUIIUTENb, MUKILEP, aKyCTUYECKas
CHUCTEMA),
MIPOEKTOP,
HOYTOYK.

VYyeonas ayagutopusa Ne 318 | Habop yueOHoit mebenu,

(170002, TBepckas 00, | 9KpaH,

r. TBepb, CaioBBIH TIEPEYIIOK, | IPOCKTOP.

n.35)

VYuebnas ayautopus Ne 308 | Habop yueOHoit mebenu,

(170002, Tsepckas 00, | PKpaH

r. TBepb, CaioBBIN NIEPEYIIOK, | IPOECKTOP.

1.35)

Jl1s1 caMOCTOSITENIbHON PabOTHI.

[Tomemenne ayst  camocTosiTenbHOM  paboThl | Habop yueOHol Mebenu,

00yYaroIMXCs: KOMIIBIOTED,

Kowmmbrotepusiii kitace Ne2 dakynbrera [IMuK MIPOEKTOP.

X. Ceenust 00 00HOBJIeHUM padoyell MPOrpaMMbl IMCHHUILIHHBL.

OOHOBJIEHHBIH PexBu3uTHI
Ne pasaeJ padoueii | OnMcaHue BHECEHHbIX | JOKYMEHTA,
ILIL. MporpaMmabl U3MeHeHU yTBepPAUBILIET0
TUCHMILTHHBI U3MEHEHM S




11. 2) Ilporpammuoe | Buecenbsl wu3menenus B | Ot 24.08.2023
oOecrieueHue crucok [10 rojaa, mpoTokos No
1 yueHoro cosera
dakynpTeTa
V. 1) | O6HoBneHMe ccbuiok Ha | OT 24.08.2023
Pexomenyemas JTUTEpaTypy rojia, mpoTokosa Ne
auTeparypa 1 ydenoro cosera
dakynbTera




