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1. AgHoranus

1. Ieb 1 3312494 AU CHUAILIAHbI

Llenbro OCBOEHUST AUCHUTIIIMHBI ABJISICTCS:

- 3HAKOMCTBO C OCHOBHBIMU METOJAaMH (PYHKI[MOHAIBHOTO aHaJIN3a,

- Pa3BUTHE YMEHWHA MNPUMEHATH 3TH METOABI K KOHKPETHBIM MATEMATUUYECKUM

00BEKTaM B APyrux o0macTIx MAaTCMaTHKH, MaTEMaTHYECCKOM (I)I/IBI/IKI/I, 3KOHOMUWKH.

3agayamMu OCBOCHHS TUCUMITIAHBI SIBJISTFOTCS: (DOPMUPOBAHUE Y CTYICHTOB

- CnocoOHOCTH AEMOHCTpaUUM OOUICHAYYHBIX OAa30BBIX 3HAHWIA €CTECTBEHHBIX
HAyK, MAaTEMATUKH U WHPOPMATHUKH, TOHUMAHUE OCHOBHBIX (JAKTOB, KOHIICTILIUH,
NPUHLATIOB TEOPHA, CBA3aHHBIX C MPUKJIATHON MAaTEMATUKON 1 WH(HOPMATUKOH;

- CnocobOHocTH TpUOOpETaTh HOBBIE HAy4YHbIE W MPO(PECCHOHATLHBIE 3HAHUS,

UCTIOJIb3YS COBPEMEHHBIC 00pa3oBaTeNbHbIC U WH(OPMAITMOHHBIE TEXHOJIOTHH;

- CnocoOHOCTH TMOHWMATh M IIPUMCHATEL B HUCCIIC0OBATEIbCKON U HpHKHaI[HOﬁ

JEATENIBHOCTA COBPEMEHHBIN MaTeMaTHYECKH ammapar;,
- YMEHHS HCIONB30BaTh MPoOIEeMHO-OpueHTUpoBaHHOe 11O mnst mpoBencHUs
PacyeToOB, YUCICHHBIX DKCIIEPUMEHTOB, BU3YAIU3alUN PE3YJILTATOB;

- YMmeHus wuccienoBath M pemarb (HOpMalM30BaHHBIC 3aayd, WCHOJIb3Ys

AHATTUTUYECKUE METOBI U crienuanu3npoBannoe [10.

2. MecTo aucumniunsl B crpykrype OOII

OYHKIMOHAIBHBIA ~ aHAaNW3  OTHOCUTCA K  paszeny  «MareMaTtuyecKkuiny

o0s3arenbHOi yactu biioka 1.

OYHKIMOHAIBHBIN aHAIUM3 — 3TO OJMH W3 BAXKHEHIIMX Pa3lEiIOB MAaTEMaTHKH,
KOTOPOMY yJAenseTcss OONbIIOC BHMMAaHWE B O0Opa30BATENIbHBIX MpOrpaMmmax
BEAYIIUX MUPOBBIX YHUBEPCUTETOB. [0 cBOEMY conmeprkaHnio (PyHKIMOHAJIBHBIN

aHaJIM3 TECHO CBSA3aH C MATEMATMUYECKUM aHAJIM30M, reoMeTpueit u anreOpoi,



BBIYMCIIATEIILHONM MAareMarukod M APYITMMH BOXHBIMHM Pa3JeiaMud MATEMATHKH.
Metoapl  (PYHKIMOHAIBHOTO aHAIM3a HAxXOJAT [MUPOKOE TMPHIOKCHHE NPU

HN3YUCHHUH (1)I/I3I/ILIGCKI/IX, COIHAIBbHO-53KOHOMHYCCKUX U (bHHaHCOBBIX nponccCoB.

JIJIsl yCEIHOTO YCBOEHUS Kypca HEOOXOIMMBbI 3HAHUSI OCHOB MAaT€MaTHYE€CKOro

aHaym3a, anreOdpbl U TEOMETPHH.

B nmpouecce wW3yudeHMs OUCUMIUIMHBI CTYJAEHTHI JOJDKHBI O3HAKOMUTBCS C
OCHOBHBIMH  TOHATUSAMH  (PYHKIMOHAJIBHOTO  aHAIW3a, W3YYUThb  Pa3leibl
(YHKIMOHAIBHOIO aHAJIM3a, HEOOXOOUMBIC IS MCHOJB30BAHUS B JAPYTUX
MAaTEMaTHUYECKAX  AMCLHMIIMHAX,  MAaT€MaTM4eCKHEe  METOABl  PELICHUs
npo(hEeCCHOHANIBHBIX 3a/1a4, YMETh NPUMEHATh MAaTEMATHYECKUE METOABI IPU
pemeHu NMpo(ecCHOHAIBHBIX 337a4, OBIAJCTh MATEMATHYECKHAM  amapaToM,
HEOOXOAUMBIM TSl MPO(ECCUOHANBHOM IEATECTLHOCTH.

[To oxOHUYaHUIO Kypca CTYJIEHTHI TOJDKHBI ObITh CIOCOOHBI MTPUMEHSTh H3yUYEHHBIC
METOJbI B  COOCTBEHHBIX UCCIICIOBAHUAX M KOPPEKTHO HMHTEPHOPETUPOBATH
NOJTyYEHHBIC PE3YJILTATHI.

Metompl  (DYHKIMOHATBHOTO AHAIM3a WCHOJIB3YOTC B Kypcax OOBIKHOBEHHBIE
mddepeHInaTbHbIe  YPABHEHUSI, YPABHEHHST MAaTeMaTW4ecKOH (DM3HKH, TEOpHs

BepOHTHOCTeﬁ N MaTCMarnicCKad CTaruCTuKa, OIITUMAJIbHOC YIIPABJICHHUC, DKOHOMHKA

U PYTHX.

3. O0béM IUCHMILIHHBI: 6 33UYCTHBIX €AUHUIL, 216 aKaJeMUYECKUX YacOB, B TOM
quciIe:

KOHTAKTHAA ayauTopHasi padora: Bcero 124 vaca, u3 Hux jiekumu 62 yaca, B
T.4 MPAKTUYECKAS MTOAT0TOBKA 31 yac, mpakTuiecKue 3aHstrs 62 yaca, B T.4.
MPAKTAYECKast MOAroToBKa 31 vac;

KOHTAKTHAsl BHeAYAUTOPHAasi pad0Ta: KOHTPOJIb CAMOCTOSTENTLHOM paboThl O
4acoB, B TOM YHCJIe KypcoBas padoTa 0 4acos;

camocTosiTeIbHas padora: 92 yaca, B TOM YHCIIE KOHTPOJIb 36 4acoB.



4. IlepeveHs IAHMPYEMBbIX Pe3Y/IbTATOB 00YUYCHHSI 10 JUCHHUILIHHE, COOTHECEHHBIX

¢ IVIAHUPYEMBbIMH Pe3yJILTATAMH 0CBOCHHSI 00PAa30BaTE/IbHOI MPOTPAMMBI

ILnanupyembie ILnanupyembie pe3y/abTaTbl 00y4eHHs M0 JUCHUILINHE
pe3yJIbTaThl
OCBOEHHSA
00pa3oBaTe/ILHOM
NMporpaMmbl

(¢popmupyembie

KOMIICTEHLIHH)

OIIK-1 Cnocoben OIIK-1.1 Obnanaer 6Ga30BBIMU 3HAHUSAMU, MTOTYYEHHBIMU
MIPUMEHSTH B 00JJACTH MATEMATUYECKUX U (MJIN) ECTECTBEHHBIX HAYK
¢ynpamentanbhbie | OIIK-1.2 Ucnonb3yer 6a30BbIE 3HAHUS B 001aCTH
3HAHMSI, TOJyYEHHBIE | MATEMATHYECKHAX M €CTECTBEHHBIX HAYK B

B 00J1acTH NpoPECCUOHATTEHOHN ACATENBHOCTHA, BHOCUT HEKOTOPHIE
MAaTEMATUYECKAX U | KOPPEKTUBBI MPU UX UCTIOJIb30BAHUU B

(WJTM) €CTECTBEHHBIX | MPO(ECCHOHAIBHOMN NEATEIBHOCTH

HayK, U OIIK-1.3 IIpuMeHseT 1 ananTtupyeT PyHaIaMEHTATbHBIC
WCIOJIb30BaTh UX B | OHATHUS U PE3YJIBTATHI B 00JIACTH MATEMATHYECKUAX U
npo(PEeCCHOHANIBHOM | €CTECTBEHHBIX HAYK K PELICHHIO 3314

JESITETbHOCTH npodecCuoHaTbHOM AEATEIBHOCTH

S. @opma NpoMeKYTOUHOI aTTeCTAUNN: 3a4ET B 4 CEMECTPE, 3K3aMEH B 5 CEMECTPE.

7. S13bIK IpenoJaBaHus PYCCKUi.

II. Conepxanune MMCUHHILVIMHBI, CTPYKTYPHPOBAHHOE MO TemMaM (pas3aejiam) ¢

YKazaHHuEM OTBCAEHHOI0 HA HUX KOJHYECTBA AKAAEMHYECCKHMX 4aCOB U BH/I0B

Y4eOHBIX 3aHATHIA



KonrtakTtHas padoTa (4ac.)
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Teopust MHOKECTB 18 |6 2 6 |2 6
Tonosiornyeckue 17 |6 2 6 |2 5
MPOCTPAHCTBA
Metpuueckue 29 |10 5 10 |5 9
MPOCTPAHCTBA
HopmupoBaHnHbie 29 |10 5 10 |5 9
MPOCTPAHCTBA
EBKnuaoBEI nl32 |8 4 8 4 9 7
THJIEOEPTOBBI
MIPOCTPAHCTBA
Jluneitnbie  (yHkouoHansl | 36 | 10 5 10 |5 9 7
Y JINHENHBIE OIIEPATOPHI
CrexTpasibHas TEOpUs 17 |4 4 4 |4 6 3
OO6001IeHHbIE PyHKINA 18 |4 3 4 |3 6 4
Hurerpanbubie ypaBuenus |20 |4 1 4 |1 6 6
Hmoeo 216 | 62 31 62 |31 36 56

III. O6pa3oBaTe/ibHbIC TEXHOJOTHH




YyeOHas nporpamMmma —

HaMMCHOBAHUC Pa3aCiIOB

Bun zauarusa

OOpa3oBarebHbIC TEXHOJIOTHA

U TEM
Teoprst MHOXKECTB Jleknuu, 1. U3nosxeHue Te0pETUYECKOro

MPAKTUYECCKUC marepuaiia

3aHATUSA 2. PemcHue 3anau
Tornonornyeckue Jlekuun, 1. M3noxeHne TEOPETUYECKOTO
MIPOCTPAHCTBA MPAKTAYECKHAE marepuana

3aHATUSA 2. PemcHue 3anau
Mertpuueckue Jleknuu, 1. U3nosxeHue Te0peETUIECKOro
IIPOCTPAHCTBA MPAKTAYECKHAE marepuana

3aHATUSA 2. PemcHue 3anau
HopmupoBaHHBIE Jleknuu, 1. U3nosxeHue Te0peTUIECKOro
IIPOCTPAHCTBA MPAKTAYECKHE mMarepuana

3aHATUSA 2. PemcHue 3anau
EBKiv 0Bl u | Jlekuun, 1. M3noxeHne TEOPETUYECKOTO
TUJIOCPTOBBI MPAKTAYECKUAE marepuana
IIPOCTPAHCTBA 3aHATUS 2. Pemenwue 3anau
JIuHelnbIe Jlekuun, 1. M3nmoxeHne TEOPETUUECKOTO
(YHKIIMOHAJTBI U | TPAKTUYECKUE marepuana
JIMHEHHBIE ONEPATOPHI 3aHATUS 2. Pemenue 3anau
CrexrpaiibHas Teopus Jleknuu, 1. U3nosxeHue Te0pETUIECKOro

MPAKTUYECCKUE marepuajia

3aHATUSA 2. PemeHue 3anau
O600meHHbIe PyHKIMKM | JIekimu, 1. M3noxeHne TEOPETUUECKOTO

MPAKTUYECCKUC marepuajia

3aHATUSA 2. PemeHue 3anau




YPaBHEHUS MPAKTAYECKHAE marepuana

3aHATUSA 2. Pemenne 3amau

HHurerpanbHbie Jleknuu, 1. U3nosxeHue Te0peTUIECKOro

[TpenonaBanune y4eOHOM TMCUUIUIMHBI CTPOUTCS HA COYECTAHUH JICKLWIA,
NPAKTUYECKUAX 3aHATUI U PA3IMUHBIX (POPM CaMOCTOSATENBHON pabOThl CTYICHTOB.
B nmpouecce 0cBOECHUS AUCHUITIMHBI UCTIONB3YIOTCS CIEAYOIUE 00Pa30BaTENbHBIC
TEXHOJIOTHH, COCOOBI M METOIbI (POPMHUPOBAHUS KOMIIETEHLIMI: TPaJIULIMOHHBIE
JIEKLIMH, TPAKTAYECKUAE 3aHATUS B TUATIOTOBOM PEXUME, , BBINIOJTHEHUE
VHAMBHAYAJIbHBIX 33/1aHUi B paMKaX CaMOCTOSTENbHON paOOTHI.

JIMCUMITIMHA TPEAYCMATPUBACT BBIMIOTHEHHE KOHTPOJIBHBIX Pa00T, MACbMEHHBIX

JIOMAIITHUAX 33JJaHui, pacueTHO-rpaduueckux padoT.

IV. Ounenounsie mMaTepuasbl AJsi NPOBEACHHS TEKyLIeil M NMPOMEKYTOYHOM

arrectauuu 00y4arouuXxcst

JUTs IpOBEACHUS TEKYILENR U IIPOMEKYTOYHOMN aTTECTALUH:

OIIK-1 CnocoOeH NpUMEHATh (PyHAAMEHTAIBHBIC 3HAHUS, TIOTYUYCHHBIE B 001aCTH
MaTEMaTHYECKUAX U (WJIH ) ECTECTBEHHBIX HAYK, H UCIOJI30BATh UX B
npO(ECCUOHATIBHON ACATEIEHOCTH

OIIK-1.1 Obnamaer 6a30BBIMU 3HAHUSIMH, TIOTYYEHHBIMU B 001aCTH

MaTEMATHYECKUX U (WJIA ) ECTECTBEHHBIX HAYK

Teopema Kanropa-bepHiureiiHa.
[Tpocreiilime mMpuMEHEHUS TPUHIMIA CKUMAIOIIUX 0TOOpaKEHUH
HenpepbiBHbIE 0TOOpAKEHUS TOMOJIOTHYECKUX TPOCTPAHCTB.

Cyl1iecTBOBaHUE OPTOTOHANBHBIX 0a3UCOB, OPTOrOHATA3AIUS

AN e

JluHelHbIE (YHKIMOHAIBI HA HOPMUPOBAHHBIX MPOCTPAHCTBAX

Cnoco0 npoBEACHUS — MACHMEHHBIN.



Kpurepnuu onieHuBaHUs:
JlaH mpaBWIIbHBIN pa3BEpHYTHIN OTBET — 2 Oaa;
OTBET COAEPKUT HETOUHOCTH — 1 Gas.

OTBET HE MpaBWIBHBIN WK HE 1aH — 0 0aoB.

OI1K-1.2 Ucnonb3yeT 6a30Bbic 3HAHUS B 00JIaCTA MAaTEMATUUECKUX U
€CTECTBEHHBIX HAyK B MPOECCUOHAIBHON AEATENBHOCTHA, BHOCUT HEKOTOPHIE

KOPPEKTHBBI MPU UX UCIOJIb30BAHUH B TPO(HECCHOHATIBHON AEATENbHOCTH
1. Ax(t)= x(\/;) Hccnenosare oneparop Ha JIMHEMHOCTE U HENPEPBIBHOCTH BC[O;I].

Brraucnute HOpMy. SABISETCS T OH BIIOJHE HENPEPBIBHBIM?

1
2. F(x)= I x(tz)dt. Hccnenosath (yHKIIMOHAII HA JIMHEHHOCTH U HEMPEPHIBHOCTH B
0

C[0;1]. Berumcnauts HOpMy.

Cnoco0 MpoBECHUS — MACHMEHHBIN.

Kpurepnuu onieHuBaHUs:

3ajaua pelieHa MOJHOCThIO - 6 0aJlIoB;

3ajaua CONCPKUT HETOYHOCTH U HE3HAUUTEIIbHBIE OUTMOKY - 4 Oanna;
Pemenne coaepkKUT 3HaUMTENBHBIE OIIMOKH - 2 Oana.

Pemenne coaepsxut rpyOble OIIMOKM WK HE perranack - 0 6amios.

OIIK-1.3 IIpumenseT u anantupyeT PyHIaMEHTATbHBIC TOHATHS U PE3YJIbTATHI B
001acTh MaTEMATHYECKHAX M €CTECTBEHHBIX HAYK K PELICHUIO 3a1a4
npO(PECCUOHATIBHOMN ACITEIEHOCTH
1. TlocTpouTh 2 pa3nuYHBIX TOMOJOTMYECKMX MPOCTpPaHCTBA X, ¥ HA MHOKECTBE U3 4
TOYEK, OXaPAKTEPHA30BATH UX N0 CBOMCTBAM OTACIMMOCTH, U MTOCTPOUTH HEPEPHIBHOE
OTOOPAKEHUE f : X —>7Y .
2. HaliTu deTblpe MNEPBBIX YICHA MNPOLECCA OPTOTOHAIM3ALMHU TOCIECA0BATEIBHOCTH

1,t,2F,... B IpOCTpaHCTBE:



H1[-1,0], B KOTOPOM CKansipHoe npoussegeHue (x,y)=J (X(1)y(t) + X )y (t))dt
1

Cnocob6 npoBefeHNs - NMUCbMEHHBIN.

KpuTepun oLeHMBaHNS:

3afaya peLLeHa NoHOCTLIO - 6 6annos;

3afava CoaepXXUT HETOYHOCTM U HEe3HAUNTESIbHbIE OLLUMOKK - 4 6anna;
PeLLeHVe CofepXXUT 3HaUUTE/IbHbIe OLWNOKK - 2 Basna.

PeLLeHne coep>XuT rpyoble oLIMOKM UK He pewlanack - 0 6ansos.

V. Y4yebHO-MeTOoANYECKOE N MHOPMALIMOHHOE 06ecneveHve AUNCUUMIIVHDI

1) PekomeHayemas nutepatypa
a) OCHOBHas nuTeparypa:

1 TpeHornH B.A. ®YHKUNOHANbHLIA aHann3 : y4ebHuK / B.A. TpeHoruH. - 3-e
nsg., venp. - M. : ®dusmaramt, 2002. - 488 c. - ISBN 5-9221-0272-9 ;
[2nekTpoHHbIN pecypc]. - Pexxum
poctyna: http://biblioclub.m/index.php?page=book&id=82613

2. OaHnnuH A. P. ®YHKLUMOHa/IbHBIA aHann3: yyebHoe nocobwe / A.P. [aHWuH.
- EKaTtepuHOypr: 130aTensCcTBO YpasibCKoro yHueepcuteta, 2012. - 200 c. -
ISBN 978-5-7996-0720-3; [2nekTpoHHbIN pecypc]. -Pexxnm
poctyna: //biblioclub.ru/index.php?page=book&id=239528

3. AcTtawosa M.B. ®yHKLMOHA/bHbIV aHa/In3 : y4ebHO-MeTOANYECKNIA KOMINEKC
/| WN.B. Actawosa, B.A. HUKUWKMH. - 3-e u3g., uenp. m gon. - M.
EBpasninckunin oTKpbITbIR MHCTUTYT, 2011. - 110 c. - ISBN 978-5-374-00486-1
; [2neKTpOHHbIN pecypc]. - Pexxum
poctyna: http://biblioclub.ru/index.php?page=book&id=90883

4. Konwmoropos, A.H. 9nemeHTbl TEOPUUN PYHKLUUIA N PYHKLMOHAIBHOTO aHa/1n3a
/ A.H. Konmoropos, C.B. ®omuH. - 7-e n3a. - Mockea : dusmaraut, 2012. -
573 ¢. - ISBN 978-5-9221-0266-7; To e [3neKTpoHHbIA pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82563 (07.07.2019)


http://biblioclub.ru/index.php?page=book&id=82613
http://biblioclub.ru/index.php?page=book&id=239528
http://biblioclub.ru/index.php?page=book&id=90883
http://biblioclub.ru/index.php?page=book&id=82563

6) AONONTHMTENbHAA NUTepaTypa:

1 PesuHa C.B. ®yHKUMOHa/bHLIA aHa/M3 B MpUMepax M 3agadvax : yvebHoe

noco6ue / C.B. PeBuHa, J1.N. Ca3oHOB. - PocToB-H/[ : 3natenscTBo KOXHOro
(heaepasnbHOro yHueepcuteta, 2009. - 120 c. - bubnuorp. c: C. 118-119. - ISBN
978-5-9275-0683-5 ; [2neKTpOHHBII pecypc]. - Pexxum
poctyna: http://biblioclub.ru/index.php?page=book&id=240944

Kpenkoropckuin B.J1. ®YHKUMOHaNbHbIA aHanu3 : y4yebHoe nocobue /
B.J1. Kpenkoropckuii. - KasaHb : i3gatenscteo KHATY, 2014. - 116 ¢. :1abn.,
rpad., wn. - bubnuorp. B KH. - ISBN 978-5-7882-1650-8 ; [SNEKTPOHHbIN
pecypc]. - Pexxum

poctyna: http://biblioclub.ru/index.php?page=book&id=428727

2) TlporpammHoe obecrieyeHme

KoMnboTepHbIN Knacc [MepeyeHb NporpaMMHoro obecrieyeHns (Co CBOGOAHbLIMK
(hakynbTeTa npuknagHon  nuueHsuamn): Adobe Acrobat Reader DC, Anaconda3
MaTemMaTUKM U1 2019.07 (Python 3.7.3 64-bit), Apache Tomcat 8.0.27,
KnoepHeTUKM Ne 46 Cadence SPB/OrCAD 16.6, GlassFish Server Open
(170002, TBepckas 0611., Source Edition 4.1.1, Google Chrome, IntelliJ IDEA, 1IS
r.Teepb, CafoBbIii 10.0 Express, Java SE Development Kit 8 Update 191
nepeysnok, 4.35) (64-bit), JetBrains PyCharm Community Edition

2019.2.1, Kaspersky Endpoint Security gna Windows,
Lazarus 2.0.12, MiKTeX, NetBeans IDE 8.2, Notepad++
(64-bit x64), ONLYOFFICE Desktop Editors 7.1 (x64),
Origin 8.1 Sr2, Python 3.10.7, R for Windows 3.6.1,
RStudio Desktop, Visual Studio Community 2022, VLC
media player, WinDjView 2.1, Unreal Commander
v3.57x64

KoMnbroTepHbIN Knacc [MepeyeHb NporpaMmmHOro obecneyeHus (Co CBOGOAHLIMU
No2 cpakynbteta MMuK Ne numueHsmamn): Adobe Acrobat Reader DC, Google

249 Chrome, Kaspersky Endpoint Security gna Windows,

(170002, TBepckas 0671., ONLYOFFICE Desktop Editors 7.1 (x64), Python 3.10.7,

r.Teepb, CagoBblii R for Windows 3.6.1, RStudio Desktop, Visual Studio

nepeynok, 4.35) Community 2022, VLC media player, Unreal Commander
v3.57x64

3) CoBpeMmeHHble NpodeccroHasbHbIe 6a3bl AaHHBIX U MHPOPMALMOHHbIE CMPaBOYHbIE

CUCTEMbI

1 3BC «ZNANIUM.COM» www.znanium.com;


http://biblioclub.ru/index.php?page=book&id=240944
http://biblioclub.ru/index.php?page=book&id=428727
http://www.znanium.com/

2. ObC «YHuBepcuteTckas 6mbimnoteka oHnanH» https://biblioclub.ru/;
3. 9BC «JlaHb» http://e.lanbook.com.

4) TlepeyeHb PecypcoB MHHOPMALMOHHO-TENIEKOMMYHUKALMOHHON CeTU «/IHTEPHET»,
HeobX0AMMbIX [/11 OCBOEHWS AUCLMMN/INHDI

o CalT nofaepXK1 y4ebHOro npovecca no AucumnivHe: http://prog.tversu.ru

* BuptyanbHas obpasosatenbHas cpefa Tel'Y (http://moodle.tversu.ru)

» HayuHasa 6ubnmoteka TBI'Y (http:/library.tversu.ru)

o Caut TBI'Y (http://university.tversu.ru)

VI. MeTtoamyeckue matepuasbl A1 06y4atoLLMXCA N0 OCBOEHMIO ANCLNMNINHDI
B Ka>kaom cemecTpe npoBoAATCA 3 KOHTPO/IbHbIX MEPONPUATUS,

pacnpefeneHve 6annos mexay KotopbiMu coctasnsieT 30/30/40. KOHTPONbHbIE

paboTbl MPOBOASATCA B NMMCbMEHHOI hopme. B 4 ceMecTpe NpoBOAUTCS PacyeTHO-

rpauueckas pabora.

3agaHue Neo 1

PaccMOTpeTb M3 MpefcTaB/eHHOro CrWCKa WTepauvoOHHbIA MeTOo[ peLueHus
CUCTEM JIMHENHBIX anrebpanyecknx ypaBHeHUn. MI3yumTb [OCTaTOYHbIE YC/I0BUA
CXO4MMOCTWN METOA Ha OCHOBE NMPUHLMNA CXXMMALOLMX 0TObpaxkeHU. HanucaTb
MW OTNaguTb Mporpammy, peasiv3yrollyro AaHHbIA MeTof. [1poBecTu pacueTsbl,
CpaBHUTb pe3ynbTaTbl C MOYyYEeHHbIMW Nporpammont 1u3 naketa MATLAB.

KoHTponbHasa paboTta Ne 1 (4 cemecTp).

BepHo nin yTBepXxaeHWe (foKa3aTb UM ONPOBEPrHyTh): Au B=Bun A .
BepHo nin yTBepXaeHWe ([LoKas3aTb UM ONPOBEPrHYTb): An B=Bn A .
BepHo nin yTBepXXAeHWe (foKa3aTb Uy OnpoBeprHyTh): A\B =B \A .

BepHo nn yTBepxaeHMe ([0Ka3aTb UM ONPOBEPTHYThL): AAB =BAA.

a ~ W D

BepHo nn yTBepXaeHWe (fokasaTb uam onposeprHyTh) ana f: XAY: JAu B)

"~ O0A) v [IB)


https://biblioclub.ru/
http://e.lanbook.com/
http://prog.tversu.ru/
http://moodle.tversu.ru
http://library.tversu.ru
http://university.tversu.ru/

BepHo nu yTBep:kacHue (aokazark uin onpoBepruyTh) i f: X—Y: f(A ~B)
=f(A)~1(B)

BepHo nmu yTBepkaeHme (qoka3are wim onpoBeprHyTh) mis £: X 2Y: f(A\B) <
f(A)\(B)

BepHo nu yTBepkacHue (aokazate uin onpoBepruyTh) i f: X—Y: f(AAB)
=1f(A)Af(B)

f:X —Y HENpepbriBHOE 0TOOpakeHUE «Ha». Toraa, eciiu A — BCIOJY IJIOTHO B

X, TO f(A4)- BCIOAY IJIOTHO B Y.

Kontpoasnas padora Ne 2 (4 cemectp).
Mosket n map paamyca 4 ObITh COOCTBEHHBIM MOJIMHOKECTBOM IIapa paauyca
3?
JlokazaTp, 4TO €CnM Map paamyca 7 COACPKUTCA B 1Iape paauyca 3, TO OHHU
COBIIAJALOT.
JlokazaTb, 4YTO OTKPBITBIA IIAP B METPUUYECKOM MPOCTPAHCTBE SBJISETCA
OTKPBITBIM MHOKECTBOM.
[TocTpouTh NMpuMeEp MOANPOCTPAHCTBA M < R*, B KOTOPOM:
CYIIECTBYET OTKPBITHIA MIAP, SBJISIOLIMICA 3aMKHYTBIM MHOECTBOM, HO HE
3aMKHYTBIM [IAPOM;
CYIIECTBYET 3aMKHYTHIA AP, SBISIOMIMAICS OTKPBITHIM MHOKECTBOM, HO HE
OTKPBITBIM IIAPOM.
JlokazaTh, 4TO 3aMBIKAHWUE OTKPBITOTO IMIAPA B METPHYECKOM IMPOCTPAHCTBE
COJICPKUATCS B 3AKPBITOM IIAPE, HO MOXKET C HUM HE COBITAIATH.

Ilycte £, W F, — 3aMKHYTbIE MHOXXECTBA B METPHUYECKOM IIPOCTPAHCTBE,
F ~F,=. 1locTpoUTE OTKpPBITBIE MHOXECTBA U, > F,,U, > F, TaKWAE, 4YTO
U U, =3.

JlokaszaTh, 4TO p(x,4)=0 TOTJA M TOJBKO TOINA, KOIZla X SIBISETCS TOYKOH

IIPUKOCHOBCHUA MHOXKCCTBA A.



8. TlocTpouTh MPUMET 3aMKHYTOTO MHOXECTBA 4 M TOUKH X TAKHUX, YTO JUIs JTHOO0H
TOYKH y e A BBIIOIHEHO p(x,y)> p(x, A), T. €. B A HE CYWIECTBYET OIMKaMIIIEro
JJIEMEHTA K TOUKE X.

9. SABnseTca M p(x, 4) HENPEPLIBHOW (YHKIUEH OT X7

10./loxazark, 4To 15 TFOOOT0 MHOKECTBA A MHOKECTBO TOUYEK, Y AOBIETBOPSFOIINX
VCIOBHIO  px, A)<&, OTKPBITO, & MHOXECTBO TOYEK, YAOBIETBOPAIOLIUX
YCIIOBHIO p(x, A)< & , 3AMKHYTO.

Iloka3arb, YTO BEKTOPHBIE MPOCTPAHCTBA — HOPMHUPOBAHHBIE OTHOCUTEIIBHO

yKa3aHHbIX HOpM (11—19):

12.0. ] = supl|
k

1315, = supl, |
k

[”x ]1/;7 |
x(1)).

16. 1" (a;b), || = esssup|x |

ast<h

14. 17 ab

ast<h

17.B(R),

= sup|x(t)| .
teR

18.C' [a;b] , ||x|| Z max |x

= a<t<h

19.Lip[ecbl o= wp'W)“”Hme-
toelasplas]  [1—s] iefab]

Konrpoabnast padora Ne 3 (5 cemecTp).
1. CnokeHHe B THIIBOEPTOBOM MPOCTPAHCTBE HEMPEPHIBHO.
2. YMHOKEHME Ha KOMILJIEKCHBIE YMCIIA HENPEPHIBHO.

3. CkanspHoe MpoU3BEACHUE HENPEPBIBHO. [IpoBepuTh TOKAECTBA(4—S5):

4. |3 +]x-y] = 2(||x||2 + y||2) (pPaBEHCTBO MapasLIeorpaMma).



S. 4(x, y) = ||x+y||2 —||x—y||2 +1'||x+l'y||2 —1'||x—1'y||2 (HOHHpI/IBaL[I/IOHHOG TO)KI[GCTBO).

6. Jlokazath, 4TO B 0aHAXOBOM MPOCTPAHCTBE HAJ R MOYKHO BBECTH CKAJIIPHOE
IPOM3BENEHNUE, I KOTOPOro ||X[|?= (X, ¥) Torma m TONLKO TOrZAA, KOraa mpu

JOOBIX X,y BBITOJHICTCS PABEHCTBO
e o+ = =2( + 1)

[TpoBepuTh, UTO CHAEAYIOMIME BEKTOPHBIC TPOCTPAHCTBA SBISIOTCS THIBOEPTOBBIMA

(7—S8):
7. 7. = {xx €., }Z\fk\ <oo} CO CKalPHBIM MPOU3BEACHUEM (X, V)= kank ,

rae y={nnna...}.

8. L?(S, ) cO CKaJAPHBIM IPOU3BEIEHHEM
(x.3) = [x(s)y(sHu.

SIBnsioTCA M TMHEHHBIME crieayromue Gynkiuonansl 8 C[0,1] (9-17):

9. I'(x)= x(%j

10. F(x) = j-x(t)sign(t - %jdt-
11. F(x) = jt]ﬁx(tz)dt :
12. F(x) = jrlﬁx(r)dt :

13. F(x) = j (e )t
14.F(x)=x(t,).
15. F(x) = hx(r)dt :

16. F(x) = max x(t).

0=¢=1

17. F(x) = sz(z)dz



18.Kakue u3 ¢pyHkumonanos 9-17 HenpepbiBHBL BC [O;l]? Bpauciite X HOPMBI.

19.Kaxne u3 ¢pyrkunoHanos 9-17 nenpepsisael BL (0;1)? BBIYHCIHTE HX HOPMBI.
Haiitu HOpMBI crieayrommx (PyHKIMOHAIOB B MPOCTPAHCTBE C;, €CIH OHHU
OTPAHUYEHBI, x=(x1,...,xn,...) (20—23):

20' f(x): X

o0

21 f(x)=) x,.

k=1

%3

0
k=1

ta

22. f(x)

[\

k

5 .

23.f (x)

[
NgE

End
Il

1

Kontpoasnasi padora Ne 4 (5 cemectp).
SIBAIAFOTCS JIM BIOJIHE HEMPEPHIBHBIMU CIEAYIOIIME ONMEPATOPbl B MPOCTPAHCTBE

Clo,1]? B mpoctpancTBe I (O,l) (1—12)?

1

1. Ax(r)= Ix(s)ds .

0

2. 4x(r)= j-(ts + tzsz)x(s)dy .

5. Ax(r)= j-tg% (t —s)x(s)ds .

6. Ax(t):j-%ds.



9. Ax(t): x(tz).
10. Ax(r) = Ix(f)ds.
11. Ax{t) = 2{7).

12. Ax(r) - j%\/—g)ds .

5/4
Py0exHbIii KOHTPOJIb

Bomnpoce! k 3a4ery no Kypey "'@yHKuHoHAAbHBIH aHaau3'' (4 cemectp)

[ToHaTHE MHOXKECTBA.

Onepauyu Ha MHOXKECTBAMHU.

Oto0OpakeHUsT MHOYKECTB.

[Tonstue Ppynkumm, npoodOpas, oOpaTHas PyHKIIHSIL.
OKBUBAICHTHOCTh MHO>KECTB.

KoHneuHble 1 OECKOHEYHBIE MHOMKECTBA.

CueTHbIE MHOXKECTBA.

HecueTHOCTE MHOKECTBA ACHCTBUTEIBHBIX YHCEII.

A S S R o

Teopema Kanropa-bepHiureiina.

10.TToHATHE MOIIIHOCTA MHOYKECTBA.

11. Akcuoma BbIOODA.

12. MeTtpuyeckoe pOCTPAHCTBO.

13.HepaBenctBa MuHKOBCKOTO, ['enbaepa.

14 . HenpepbIBHBIE OTOOPAKEHHUSI METPHUYECKAX MTPOCTPAHCTB
15.Uzomerpus

16.OTKpPBITBIE U 3aMKHYTbhIE MHOKECTBA B METPUUYECKHUX ITPOCTPAHCTBAX
17.3aMbIKaHHE B METPUYECKHUX MPOCTPAHCTBAX

18.CX0auMOCTb B METPUUECKUX MTPOCTPAHCTBAX

19 . T11oTHRIE MHOKECTBA



20.TTonHBIE METPUYECKHE TPOCTPAHCTBA

21.Teopema 0O BIIOKEHHBIX LIAPAX

22.Teopema bapa

23 . I1pyHIMN CKUMAOLIMX OTOOpAKCHUM

24 Tlpocreiimme NPUMEHECHHS MPUHLIAIA CKUMAFOIIUX 0TOOpasKeHU I
25.KOMNakTHOCTE B METPUYECKUX MPOCTPAHCTBAX

26.Teopema Apuena

27.0npenencHue U NpUMeEpPsbl JIMHEWHBIX POCTPAHCTB
28.JInHeliHas 3aBUCUMOCTD

29 TloanpocTpancTBa MTMHERHOTO MPOCTPAHCTBA
30.0npenciicHre U TPUMEPHI TOMOJOTHYCCKUX MTPOCTPAHCTB.
31.OTKpBITHIE ¥ 3AMKHYTBIE MHOXKECTBA.

32.CpaBHEHUE TOTOIOTUH.

33.0npenensronme CUCTEMbI OKPECTHOCTEH.

34.ba3a TONOJI0TUK.

35. AKCMOMBI CYETHOCTH.

36.HenpepriBHBIE OTOOPAKEHHS TOMOJIOTMYECKUX TPOCTPAHCTB.
37.I'omeoMOp(pU3M TOMOJIOTHYECKUX MPOCTPAHCTB.

38. AKCMOMBI OTACIIMMOCTH.

39.IToHATHE KOMITAKTHOCTH.

40.HenpeppIBHBIE 0TOOPAKEHHSI KOMITAKTHBIX MTPOCTPAHCTB.

41 HenpepeiBHbIE (DYHKIIMM HA KOMIIAKTHBIX TPOCTPAHCTBAX.

42 HopMupOBaHHBIE MPOCTPAHCTBA

43 TloanpocTpancTBa HOPMUPOBAHHOIO TPOCTPAHCTBA

44 EBKIMIOBBI MPOCTPAHCTBA

45.Cyl1ecTBOBaHUE OPTOrOHAIBHBIX 0A3UCOB, OPTOTOHAIA3AIUS

46. XapaKTepUCTUUECKOE CBOMCTBO €BKIIMI0OBBIX TPOCTPAHCTB

Bomnpocsl k 3k3amMeHy 1o kypcy '@yHKIHOHAJBHBIN aHaau3'' (S cemectp)

1. TloHgaTHE MHOKECTBA.



Onepanuu HaJ MHOKECTBAMH.

OtoOpakeHUsT MHOYKECTB.

[Tonstue Ppynkumm, npoodpas, oOpaTHas PyHKLIHSIL.
OKBUBAICHTHOCTh MHO>KECTB.

KoHeunble 1 OECKOHEYHBIE MHOXKECTBA.

CUeTHBIC MHOXKECTBA.

HecueTHOCTE MHOKECTBA ACHCTBUTEIBHBIX YHUCEII.

A A S N

Teopema Kanropa-bepHiureiina.

10.TToHATHE MOIIIHOCTA MHOYKECTBA.

11. Akcuoma BeIOODA.

12. MeTtpuyeckoe IpOCTPAHCTBO.

13.HepaBenctBa MuHKOBCKOTO, ['enbaepa.

14. HenpepoiBHBIE OTOOPAKEHHUSI METPHYECKUAX MPOCTPAHCTB
15.Uzomerpus

16.OTKpPBITBIE U 3aAMKHYTbhIE MHOKECTBA B METPUUYECKHUX ITPOCTPAHCTBAX
17.3aMbIKaHHE B METPUYECKHUX MPOCTPAHCTBAX
18.CX0auMOCTb B METPUUECKUX MTPOCTPAHCTBAX
19.11moTHBIE MHOKECTBA

20.11oJIHBIC METPAYECKUE MPOCTPAHCTBA

21.Teopema 0O BIIOKEHHBIX IIAPAX

22.Teopema bapa

23 . I1lpyHIMI CKUMAKOMIMX OTOOPaKEHU I

24 Tlpocreiimme NPUMEHECHHS MPUHLIMAIA CKUMAFOIIUX 0TOOpasKEHU I
25.KOMMAKTHOCTh B METPUYECKHUX MPOCTPAHCTBAX
26.Teopema Apuena

27.0npenencHue U NpUMeEpsbl JIMHEWHBIX POCTPAHCTB
28.JIuHeliHas 3aBUCUMOCTD

29 TloanpocTpaHcTBa MTMHEHHOTO MPOCTPAHCTBA
30.JIuneiiHbIe PYHKIMOHAIBI

31.I'eoMeTpUYECKHI CMBICTT IMTHEHHOTO (PYHKIIMOHAJIA



32 .BBINyKITbIE MHOKECTBA U BBITIYKJIBIE TEIA
33.OaHOPOIHO-BBINYKIIBIE (PYHKIIMOHAIIBI

34 . ®ynkuroHan MUHKOBCKOTO

35.Teopema XaHa-banaxa B JINHEHHBIX MPOCTPAHCTBAX
36.0TACIMMOCTD BBIMYKJIBIX MHOKECTB B IMHCHHOM MPOCTPAHCTBE
37.0npeneiicHue U TPUMEPHI TOMOJIOTHUYECKUX MPOCTPAHCTB.
38.OTKpBITHIE ¥ 3AMKHYTBIE MHOXKECTBA.

39.CpaBHEHHUE TOTOIOTUH.

40.0npenenstomme CUCTEMbl OKPECTHOCTEH.

41.ba3a TonoJIoruy.

42.AKCUOMBI CUETHOCTH.

43 HenpepbIBHBIE OTOOPAKEHHS TOMOJOTHYECKUX TPOCTPAHCTB.
44 T"omeoMOp(pu3M TOMOJIOTHYECKHUX MPOCTPAHCTB.

45. AKCHOMBI OTACIIMMOCTH.

46.IToHATHE KOMITAKTHOCTH.

47.CuyeTHas KOMITAKTHOCTb.

48 HenpeprIBHBIE OTOOPAKEHHSI KOMITAKTHBIX MPOCTPAHCTB.

49 HenpepoiBHbIE (DYHKIIMM HA KOMIIAKTHBIX TPOCTPAHCTBAX.
50.HopMupOBaHHBIE TPOCTPAHCTBA

51.IToampocTpaHncTBa HOPMUPOBAHHOTO MPOCTPAHCTBA
52.Teopema banaxa—IlIrelinraysa

53.Teopema 00 OTKPBITOM OTOOpaKEHUH

54. Teopema 0 3aMKHYTOM rpaduke

55.EBKIMI0BEI IPOCTPAHCTBA

56.CyniecTBOBaHUE OPTOTOHAJILHBIX 0a3UCOB, OPTOTOHATN3AIU S
57.HepasenctBo beccens

58.3aMKHyTbIE OPTOTOHAJILHBIE CUCTEMBI

59 IlosHbIE EBKIUAOBBI MPOCTPAHCTBA

60.Teopema Pucca-®uiepa

61.['unpOepTOBO MPOCTPAHCTBO



62.Teopema 00 uzomopdusme

63.IloanmpocTpancTBa, OPTOrOHANBHBIE TOMOJHEHUS, IPAMAas CyMMa

64.XapakTepucTUYECKOE CBORCTBO €BKIIMIOBBIX TPOCTPAHCTB

65.JIuHelHbIe PYHKIMOHAIBI HA HOPMHPOBAHHBIX MPOCTPAHCTBAX

66.Teopema Xana-banaxa B HOpPMUPOBAHHOM TTPOCTPAHCTBE

67.0npeacieHue CONPsLKEHHOTO MPOCTPAHCTBA

68.CriibHas TOMOJIOTUS B CONMPSDKEHHOM MPOCTPAHCTBE

69 .IIpumepsl CONMPSKEHHBIX TPOCTPAHCTB

70.001mmii BUA JIMHERHOTO (PYyHKIIMOHANIA B €BKIIMAOBOM MPOCTPAHCTBE.

71.BTOpO€e CONPSKEHHOE MPOCTPAHCTBO

72.Cnabass Tomonoruss U cnabas CXOAUMOCTb B JIMHEHHOM TOIMOJIOTHYECKOM
MIPOCTPAHCTBE

73.Cnabast cXOIMMOCTb B HOPMHAPOBAHHBIX TPOCTPAHCTBAX

74.Cnabast Tononorust v cinadast CXoIMMOCTb B COMPSHKEHHOM MTPOCTPAHCTBE

75.OrpaHN4EeHHBIE MHOYKECTBA U COMPSHKEHHOM MPOCTPAHCTBE

76.0npeneneHne U NpuMeEpPsl IMHERHBIX ONIEPATOPOB

7"7. HenpepeIBHOCTE M OTPAHUYEHHOCTH

78.CymMMa 1 POU3BEICHUAE ONIEPATOPOB

79.006patHblii onepaTop, 00paTUMOCTb

80.ConpspKEHHBIE OIEPATOPHI

81.ConpspKeHHBIN OnepaTop B €BKIMI0BOM ITPOCTPAHCTBE

82.CamMoCcOnpsiKEHHBIE ONIEPATOPBI

83.CmekTp omeparopa

84.Pe3onbBeHTa

85. OYHKIMOHAIBHOE NCUMCIICHUE HEMPEPHIBHBIX (PYHKIMN

86.CnexTpasibHas TeopemMa

87.0mnpenenenne u npuMePsl KOMIIAKTHBIX ONEPaTOPOB

88.OCHOBHBIE CBOMCTBA KOMITAKTHBIX OMEPATOPOB

89.CoOCTBEHHBIE 3HAYEHUSI KOMITAKTHOTO OIepaTopa

90.KoMnakTHbIE OnepaTopsl B TMJILOEPTOBOM MTPOCTPAHCTBE



91.CamOCONpsHKEHHBIE KOMIIAKTHBIE OTIEPATOPHI

92 HeorpaHu4€eHHBIE OTIEPATOPHI

93.06mactu onpeaeneHus, rpaQuku, CONPsKEHHBIE OMEPATOPBI A CIIEKTP
94. CUMMETPUUECKUE U CAMOCOIPSHKEHHBIEC ONIEPATOPBI

95.OCHOBHOW KpUTEPUI CaMOCOIIPSHKEHHOCTH

96.CnexrpanbHas Teopema
3agauu A/ CaMOCTOATEeNbHOM padoThI

Teopust MHOKECTB

1. JlokazaTe ¢ mOMOUIBIO TeopeMbl KaHTOpa-bepHIITeliHA SKBUBAJICHTHOCTD IUIOCKOCTH U
3aMKHYTOI0 Kpyra Ha MJI0CKOCTH.

2. Ha nmnockocTH 3a1aH0 MHOXKECTBO MTOMAPHO HETNEPeCcEeKarImmxcs Kpyros. Kakoi

MOJKET OBITH MOIMHOCTB 5TOI'0 MHOXKCCTBA.

TomnoJsiornyeckue NpoCTPaHCTBA

1. X — perymspHoe TONOJOTHYECKOE MPOCTPAHCTBO, A — KOMIIAKTHOE
MmOAMHOKECTBO X, U — OKpecTHOCTH A —> I 3aMKHyTas OKPECTHOCTH V
MHOKecTBa A: VcU

2. Tloctpouts 2 pa3iMuYHBIX TOMOJOTMYECKUX MPOCTPAHCTBA HA MHOXKECTBE M3 4
TOYEK, OXapPaKTEpU30BaTh KX IO CBOMCTBAM OTACITUMOCTH, W TNOCTPOHTH

HEMPEPHIBHOE OTOOPAKEHUE f : X —> 7Y .

MeTpuuyeckue NpoCTPAHCTBA

1. JlokazaTk, 4TO Jist JJHOOBIX YETHIPEX TOYUEK X, Y, Z,  METPUUYECKOTO MPOCTPAHCTBA
(X, p) CIPaBCJIMBBI HCPABCHCTBA.:
|olx. 2)= oy, 2) < ol )

| plx,z)- ply, t] < p(x, y)+ plz,1) (HEpaBEHCTBO YETHIPEXYTONBHIKA).



2. Jloka3arp, 4YTO AaKCMOMBI METPUYECKOIO0 MPOCTPAHCTBA SKBUBAJICHTHBI

CJICAYIEM JIBYM aKCHOMAM:
Plx.y)=0=x=y;

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

HopMupoBaHHble NPOCTPaHCTBA

HOKa?)aTB, YTO BCKTOPHLIC IIPOCTPAHCTBA — HOPMHPOBAHHLIC OTHOCHTCIIBHO

YKa3aHHbIX HOpM (13—23):
AN
v ||x||=[;|xk| )

2

2

ATl | (1=p <)

k=1

EBKINAOBBI M rHJIL0EPTOBBI MPOCTPAHCTBA
1. PaccMOTpHUM BEKTOPHOE MPOCTPAHCTBO JIMHEHHBIX KOMOMHALMN MEPUOINIECKUX

(GYHKIMIA ¢ pa3nuuHbIiMK niepuogamMu Y. R—C cO CKaIsSpHBIM MPOU3BEICHUEM
(x y) = hm— I x(s)y(s)ds

H ITOIIOJIHUM €TI0 I1IO0 HOPMC, onpeﬂenﬂeMoﬁ OTHUM IIPOU3BCACHHUCM. Y CTaHOBUTH

HecenapadelbHOCTh TAKOTO TMIILOEPTOBA MPOCTPAHCTBA.

2. Jlokasath TeopeMmy IluQaropa: «ecnu (Vi X)=0, k#[ u x=> x, mo

n 2
=2l >

JIuneiiHble pyHKIHOHAIBI U JINHEHHbIE ONepaTopbl

1. SBAAroTCA M IMHEHHBIMY CIEAYIOINE (PYHKIMOHAIBL B C[o,1]:

F(x)= j-x(t) sin 7df -

2. SBISIOTCS JIM BIIOJHE HEMPEPHIBHBIMU CIICAYIOMIUE ONEPATOPBI B MPOCTPAHCTBE

cl01]? B mpocrpanctse L’ (0.1)2



CuexkrpaabHasi Teopust

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

O06001menHbIe PYHKINH

1. Haiitu npon3Boanyto QyHKIMU XeBHCAHA.

HNuTerpanbHbie ypaBHeHUsA

1. Pelnmrs MHTErpaBHOE YpaBHERUe X(1)—A [ Ol(t — Dx(s)ds+t

VII. MaTepuajibHO-TeXHHYECKOe 00ecreueHne

Jyist ayauTopHO#M padoTHI.

YyeOnas ayautopust Ne 310
(170002, Teepckas 00:., r.TBepb, CanoBbliit
nepeysok, a.35)

YyeOnas ayautopust Ne 304
(170002, Teepckas 00:., r.TBepb, CanoBslit
nepeysok, a.35)

Hab6op yueOHo# mebenu,
MeINoBas A0CKa.

Habop yueOHoli mebenm,
JKpaH,

KOMIUICKT ayJMOTEXHUKH
(pammocucTeMa, CTallMOHAPHBIMA
MUKPO(]OH C HACTOJBLHBIM
JeprKareseM, YCUIIUTEb,
MUKIIEP, aKyCTHUECKast

VYyeOnas ayautopust Ne 308
(170002, Teepckas o6, r.Teepb, CanoBblit
nepeyok, a.35)

CUCTEMA),

POEKTOP,

HOYTOYK.
YyeOnas ayautopust Ne 318 HabGop yueOHol meGenu,
(170002, Teepckas o6, r.Teepb, CanoBblil | 3KpaH,
nepeyIiok, a.35) IPOEKTOP.

JIJ1s1 cCaMOCTOSITE/IbHO padoThI.

[ToMerieHue A1l CaMOCTOATENBHON paboThI

No 249

Komnbrorephsrii kimace Ne 2 pakynsrera [IMuK

HaGop yueOHol mebenu,
KOMIBIOTED,
OPOEKTOP.




X. CBefieHns 06 06HOBIEHMM paboyei NporpamMmMbIl AUCLUMN/IVHBI.

Mn.r.

OOHOB/NEHHbIN

paboyen
ANCUMNNVHbI

pasgen
nporpammbl

l. 3. O6beM AMCUMNMHBI

Il. CogepxxaHve AMCLUNINHDI,
CTPYKTYPUPOBaHHOE MO TeMam

(pasgenam) € yKasaHWeMm
OTBEJEHHOr0 Ha HUX
KONMYecTBa  akaeMUYECKUX
4acoB W BWMAOB  Y4YeOHbIX
3aHATUI

11. 2) MNporpammHoe

obecneyeHue

13. MarepuanbHo-
TexHNYeckoe obecrieveHve

OnucaHne
BHECEHHbIX
N3MEHEeHWM

BblgeneHne 4acoB Ha
NpPaKTUYeCcKyro
NoAroToBKY

BblgeneHne 4yacoB Ha
NpPaKTUYeCKyHo
NMOAroTOBKY MO TemMam

BHeceHbl M3MEHeHUs
B MpOrpaMMHoe
obecnevyeHme

BHeCeHbI N3MeHeHS
B MaTepuanbHoO-
TEXHNYECKOE
obecneyeHne
ayauTopuia

PekBU3NTDI
[IOKYMEHTAa,
YTBEepAMBLLETO
N3MeHeHUA

OT 29.10.2020
roga, npPOTOKON
Ne 3 y4yeHoro
coBeTa
(hakynbTeTa

OT 29.10.2020
roga, npPOTOKON
Ne 3 ydeHoro
coBeTa
(bakynbTeTa

Ot 29.09.2022
roga, npoToKo/I
Ne 2 yyeHoro
coBeTa
(hakynbTeTa
Ot 29.09.2022
roga, npoToKo/
Ne 2 yyeHoro
coBeTa
(hakynbTeTa



