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PABOYAS ITPOT'PAMMA ITUCIUITJINHBI

2.1.1.1. UCCJIEJOBAHME CITEKTPAJIBHBIX CBOMCTB
I'PAHNUYHBIX 3AJTIAY

[Indp 1 HauMeHOBaHUE IPYNIbl HAYYHBIX CIEUATBHOCTEM:
1.1. MaremaTuka u MmexaHuka

[Iudp 1 HauMeHOBaHNE HAYYHOUN CHEIUATBHOCTH:
1.1.2. Auddepenunanbubie ypaBHEHUS U MaTeMaTu4eckas pusuka

dopma oOydeHus: OUHas
NHCTUTYT: MaTeMaTUKH, €CTECTBO3HAHUS U TEXHUKU

Kadenpa: MaremMaTuk 1 METOAMKY €€ MPEMIOJaBAHUS

Tpynoémkocts B 3ET - 1

TpynoémkocTs B yacax - 36

PazpaboTunk: kannuaaT GpuU3NKo-MaTeMaTHIECKUX HaYK, MOo1eHT Enenkux U.A.



Oo0mue moJIoKeHus

PaGouast mporpamma aucuumuinHel "MccienoBaHue CeKTpaIbHBIX CBOWCTB
TpaHUYHBIX  3amad”’  pa3paboTaHa B  COOTBETCTBHM C  (eaepaIbHbIMU
rOCy/IapCTBEHHBIMU TPEOOBAHUSAMH, YTBEPXKJICHHBIMU MPUKa30M MUHHUCTEPCTBA
oOpa3oBaHusl W HayKu BhIciIero oOpa3oBanusi Poccuiickoit denmepamum OT
20 oxtsa0pst 2021 r. Ne 951.

1. IEJIA U 3AJAYM YUYEBHOM JUCHUTILIUHBI

Heap nucuunauHbl: GopMUpPOBaHUE OOIIEH TOYKM 3pEHUS] MO BOIPOCaM
ucciaenoBanus 3amad s auddepeHIanbHbIX  YpaBHEHUH W CHUCTEM
mudepeHnanbHbIX YpaBHEHUW C YacTHBIMH TIPOW3BOJHBIMHU, OBJIAJICHUE
OCHOBAMH METOJIOJIOTUU HAYYHBIX MCCIICIOBAHUN B paMKaX JaHHOW JUCIMILIAHBI,
(dopMupoBanue MNpodeccuoHaIbHOM TOTOBHOCTH K CaMOCTOATEIbHOW Hay4dHO-
UCCIIEIOBATENbCKOM U TEJaroruuyeckor NesTENbHOCTH, YINIYOJIEHHOE H3Yy4YeHHE
METOJIOB MAaTEeMaTUYECKOTO MCCIIETOBAaHUSI OCHOBHBIX 33714 JAHHON TEOPHH.

3agauyu u3ydyeHus: AUCHUILIMHBI

- (dopmupoBaHue =y aCTIMPaHTOB COBPEMEHHBIX  TEOPETUYECKUX
IpPEJCTaBICHUA O METOJax HCCIEJOBaHMs 3a7ad TEOpPUH YPABHEHUH C
YaCTHBIMU TPOU3BOAHBIMU TPU TOMOIIM anmapara (yHKIIMOHAIBHOTO
aHaKM3a U TeOpUU 000OIIEHHBIX (PYHKITUH;

- pa3BUTHE JIOTHYECKOTO MBIIICHUS;

- (dopMupoBaHHE HABHIKOB CAMOCTOSITENIFHOW MPAKTHUYECKOH paboThl B
obnactu ud@epeHIHATbHBIX YPaBHEHUH € YAaCTHBIMU MPOU3BOJHBIMH,
NPUMEHEHHE TIONYYCHHBIX 3HAHUM JUIA peHIeHUs 3aJad  CMEKHBIX
JUCITUTLITNH;

- CO3JlaHM€ OCHOBBI JIsi Oosiee A(P(HEKTUBHOTO W3YYEHUS KOHKPETHBIX
MaTEMaTUYECKUX JTUCHUIUIMH Ha TOCJIEIYIONUX CTaJAusIX OO0y4YeHUus, s
CaMOCTOSITENILHOTO MCCIIEI0BAHUS pacCMaTpUBAaEeMON TPOOIIEMBI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE TIIPOI'PAMMBI
ACIIUPAHTYPbI

JlucumminHa OTHOCHUTCS K  00pa3oBaTeIbHOMY KOMIIOHEHTY TMPOTPaMMBI
MOJITOTOBKY HAYYHBIX M HAYYHO-TIEIarOTHYECKUX KaIpOB B aCITUPAHType

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHbI

[To oxOHYaHWU U3YyYEHUS JUCUUIUIMHBI ACIUPAHTHI JOJKHBI:
3HATD:



- COBpPEMEHHbIE TEHICHIIMH U MPOOJIEMAaTUKy HAYYHBIX UCCIEIOBAaHUIN B 001acTH
muddepeHranbHbIX ypaBHEHUH, TMHAMUYECKUX CUCTEM U ONTUMAIbHOTO
yIpaBJICHUS;

- METOJOJIOTHYECKHUE MOAXO/IbI K INIAHUPOBAHUIO U OCYIIECTBICHUIO HAYUYHBIX
Uccie0BaHui B 00actu mudepeHInanbHbIX YpaBHEHUN, TUHAMUYECKUX
CUCTEM U ONTHUMAJIbHOTO yIPaBJIECHUS,

- OCHOBBI OIIEHKH Ka4eCTBa HAYYHBIX UCCIIEAOBAHUM B 001aCTH
muddepeHINaTbHBIX YPaBHEHUH, TMHAMHUYECKUX CHCTEM U ONTUMAaJIBHOTO
YIPABJICHHUS.

Ymersn:

— IUIAHHUPOBATh U OCYIIECTBISATh CAMOCTOSITENbHYIO HAYYHO-UCCIIE0BATEIBCKYIO
JESTENIBHOCTD B 00J1aCTH MU pepeHInalIbHbIX YPaBHEHUH, THHAMUYECKIX
CUCTEM M ONTHUMAJIBHOTO YIPABIICHHUS;

—  COCTaBJIATh U OPOPMIISITH IPOrPAMMY HAYYHOT'O HCCIIEOBAHUS, OTYETHYIO
JOKYMEHTAIMIO 110 UTOraM IPOBEJICHUS HaAYyYHO- UCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

—  OCYILIECTBIISATh BHEIPEHUE PE3YJIbTaTOB COOCTBEHHOM Hay4YHO-
UCCJIEI0BATENBCKON AEATENBHOCTH B MPAKTUKY B 00JIACTH
g depeHINaTbHBIX YPaBHEHUH, TUHAMUYECKUX CUCTEM U ONITUMAaJIbHOIO
YIPABJICHUS.

Baagerts:

— HaBBIKaMH TUTAHWPOBAHUSA U BBITIOJTHEHHUS CAMOCTOSATEIHbHON HAYYHO-
UCCJIEI0BATENBCKON AEATEIBHOCTH B 001acTH TudPepeHnATbHBIX YPAaBHEHUH,
JTUHAMHYECKHUX CHCTEM U ONTUMAIBHOTO yIPABJICHHUS,

— METOJUKOM TUIAaHUPOBAHUS U MPOBEACHUS OMBITHO-3KCIIEPUMEHTAIBHON PaOOTHI
B obnactu auddepeHuanbHbIX ypaBHEHUH, TMHAMHUYECKIX CUCTEM U
ONTUMAJILHOTO yIPAaBIICHUS,

— HaBBIKAaMU OQOpPMIICHUSI HAYIHOU PabOTHI, €€ TPE3EHTAIIMU U 3alTUTHI B
obnactu nuddepeHIMaTbHBIX YPABHEHUM, TUHAMUYECKUX CUCTEM U
ONITUMAJIBHOTO yIIPABICHHUS.

4. CTPYKTYPA, ObBEM U COAEPKAHUE JUCIHUITTIMHbI
4.1. O0bem IUCUMILIUHBI U BUAbI Y4€0HO pad0ThI

4.2. Pa3ebl JUCHUIIMHLI U BUABI 3AHATHN

Buabl yueOHOM HATPY3KH U MX

z

HaumeHnoBaHue pa3jiena TucHUILINHBI TPYAOEMKOCTD, aKaJdeM. TaChl
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Paznen 1. OcHOBHBIE I0JI0KEeH U 12 s s
(GpyHKUMOHAIBHOI0 AHAJIU3A.
- [Tema 1. DneMeHTbI TEOPUHM METPUUECKUX
[IPOCTPAHCTB 4 2 2
- [Tema 2. IIoTHBIE MHOXECTBA U
cernapalesbHble IPOCTPAHCTBA. 4 2 2
- [Tema 3. Kpurepuu KOMIIAKTHOCTH MHOXECTBA
B METPUYECKOM NpocTpaHcTBe. Oneparopsl. |y > >
OToOpakeHus.
Pa3nes 2. UcciienoBanue CrieKTpaJbHbIX
CBONCTB CHCTEM JIMHEHHbIX 16 3 g
nu@pdepeHIaNbHBIX YPABHECHUI.
. [Tema 4. VccnenoBanue ceKTpalibHBIX CBOMCTB
TUIEepOOINYECKUX CUCTEM. A 2 2
- [Tema 5. MccrenoBanue CIIEKTPaIbHBIX CBOWCTB
DITUNTUYECKUX CHCTEM. 4 2 2
- [Tema 6. MccnenoBanue CiEKTpaJIbHBIX CBOMCTB
DITUITHYECKUX CHCTEM. 4 2 2
- (Tema 7. IlocTpoeHue GpyHaaMEHTaIBHOTO
petenst 11 AubepeHIranbHOro ypaBHeHus |+ 2 2
Pa3nes 3. UcciienoBanue CrieKTpajJbHbIX
CBOICTB PAHMYHBIX 3a/1a4. B A 4
- [Tema 8. PazpemmmocTs rpaHuYHBIX
WHTETpAJIbHBIX YpaBHEHUM ais 3a1a4d upuxie @ 2 2
u HelimaHa.
. [Tema 9. Ilepexon ot AuddepeHnanbHbIX
YpaBHEHUU K UHTErpalbHbIM. [IpocTpanctea 4 2 2
00001IEHHBIX (PYHKIIUH.
[IpoMexxyTOUHAas aTTecTalus sauem
NUTOI'O: 36 18 18




5. OHUEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIAA U
MMPOMEXYTOUYHOM ATTECTAIIUU
5.1. Texkyuuit KOHTPOJIb MO AUCIMILIMHE OCYIIECTBISETCS B (OpME KOHTPOJILHON
paboTHI.
Tunoeoti sapuanm KOHMPOILHOU padombl
1. Kakas ¢pyHKIus siBIIsieTCss HOpMO# B TuHeitHOM mipoctpanctse C[0; 1]:
1. min |z(t)|]. 2. max]|z(t)] —|z(0)|. 3. inf |z(t)|. 4. sup |z(t)|]. 5.
follgfﬁfdt + |Z(0)|,?stsl Ost=<1 o<t<1
Bapuanter otBetoB: A) lu3. B)2u3. C)3ud. D)23uS5E)4us.

2. Kakas yHKIHS SBISETCS HOPMOii B THHeiHOM npoctpanctee CV[0; 1]:
1. min |z'(t)|. 2. max|z'(t)| — |z(0)]. 3. inf |z'(t)|. 4. sup |z(t)|. 5.
o1 @ldt + [2(0)fF! == ostst
Bapuanter otBetoB: A)21m4. B)2u3. C)3u4. D)23uS5 E)4us.

3. Kakas mocienoBaTtelbHOCTh CXOOUTCA B JIMHEMHOM HOPMHPOBAHHOM
npoctpancTBe Coo[0; 1]: 1. 7. 2. 2%, 3. t" — 2", 4. t" —it"*L, 5,
tn _ tn+1 _I_ l(tn _ tl’l+1)?

Bapuantsr otBeToB: A) Tosbko 5. B) Tomsko 4. C)4u 5.D)3,4u5.E) 2,4
us.

4. Haittu HOpMy omepatopa A: C,,[0; 1] = C[0; 1], Ax(t) = x'(t),D(A) =
cM0;1].

5.2. TlpoMmexxyTouHas aTTeCTAlMs IO AUCIUIUIMHE IIPOBOIUTCS B 3 CEMECTpe B
dbopme 3adera.

Ilepeuensv 6onpocos k 3auemy

Bomnpocsl k 3auery
(4 cemecTp, ouHas popma 00yUeHHUs1)

1. OnpeneneHre METPUUECKOTO MPOCTPAHCTBA.

2. Hepasenctsa I'énpnepa 1 MUHKOBCKOTO.

3. DYyHKIMOHAIBHBIC METPUUECKHUE MPOCTPAHCTBA.

4. llocnenoBaTenbHOCTH B METPUYECKUX MPOCTPAHCTBAX.
5. OTKpBITBIE U 3aMKHYTbIE€ MHOXECTBA.

6. IlocimenoBareapHOCTH Komm.

7. llomHble METPUYECKHUE TPOCTPAHCTBA.

8. KoMmnakTHbIE MHOKECTBA.

9. Komrmakrsl.

10. OToOpakeHUsI METPUUECKUX TIPOCTPAHCTB.

11. Omnepartopsl CKaTHs.

12. HekoTopble MpUMEHEHHS TPUHIIMIIA C)KUMAIOIIUX OTOOPaKEHUM.



13. Onepatopsl, paBEHCTBO OIEPATOPOB, CYKEHHE ONIEPATOPOB.

14. PacmmpeHue onepaTopos.

15. 3aMbIKaHHE ONEPATOPOB.

16. JIuHelHbIe OTpaHUYEHHBIE ONIEPATOPHI.

17. JluHeiiHble HENPEePbIBHBIE (YHKIIUOHABI.

18. Hopma oneparopa.

19. HopMma ¢dyHkimonana.

20. ITpearnab06epTOBBI MPOCTPAHCTBA.

21. I'unb0epTOBBI MPOCTPAHCTBA.

22. baHaxoBbI MPOCTPAHCTBA.

23. IIpocTpaHcTBa CO CKaISIPHBIM MMPOU3BEICHUEM.

24. XapaKTepUCTUUYECKOE CBOMCTBO CKAISIPHOTO MTPOU3BEICHUS.

25. I'umepOoIMyecKre CUCTEMBI TIEPBOTO TOPSIIKA.

26. ['unepbosMueckue CuCTeMbl BTOPOTO MOPSIKA.

27. DITMNTUYECKUE CUCTEMBI IIEPBOTO MOPSIAKA.

28. DIUTMNITUYECKUE CUCTEMbI BTOPOTO MOPSIKA.

29. ['unepbonryeckue CUCTEMbl BTOPOTO MOPSIAKA ¢ MIIAIITUMU YJICHAMU.
30. DIUOTUYECKUE CUCTEMBI BTOPOTO MOPSIKA C MMM YICHAMHU.

OueHoYHbIE CpeacTBa JIsl NMPOBeJeHHUs] TeKylleil M MPOMEXKYTOYHOW arre-
CTALMHU 110 JUCHUILINHE
Kpumepuu oyenueanusn ona zauema

OueHka «3auteHO». CHCTEMaTUYECKOE IOCEHICHUE 3aHATHII B TEUYEHUE
y4eOHOro roJia - aCmupaHT nocetui 6osee 75% ayauTopHbIX 3aHsaTHI. B mporecce
oOy4eHHs TIOKa3aJl 3aUHTEPECOBAHHOCTH B MIPEIMETE.

Onenka «He 3auTeHo». [IpomyiieHo 3HauuTeNbHOE KOJIMYECTBO 3aHITHI 03
YBaKUTEJIbHOW MPUYHMHBI - aCIUPAHT MOCETUII MeHee 75% ayIuTOPHBIX 3aHATHIA.
B nporiecce oOyueHust He MPOSIBUI HHTEPECa K MPEIMETY.

6. YYEBHO-METOANYECKOE n NHO®OPMAIIMOHHOE
OBECIIEYEHUE YYEBHOM JJUCIHIUTIJIMHBI

6.1. OcHoBHas JJUTEpaTypa

1. Kpenkoropckuii, B.JI. @yHKIMOHAIBHBIN aHAU3 : yueOHOe mocooue /

B.JI. Kpenkoropckuit ; MunuctepcTBo oOpazoBanus u Hayku Poccuu, Kazanckuii
HAIIMOHAJIbHBIA UCCIEA0BATENBCKUN TEXHOJIOTMYECKUN YHUBEpCUTET. — Ka3aHs :
KazaHcknii HAy4YHO-UCCIEN0BATEIbCKUN TEXHOJIOTHYECKUN YHUBEPCUTET
(KHUTY), 2014. — 116 c. : Tabmn., rpad., wi. — Pexxum noctyna: mo moamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=428727 (nata oOpamieHus:
5.09.2020). — bubmwmorp. B kH. — ISBN 978-5-7882-1650-8. — Tekcr :

AIEKTPOHHBIN.

2. Kocrenkas, I'.C. YpaBHeHUsS MaTeMaTH4YeCKONW (PUBUKK SJUTMOTHYECKOTO U
napaboJiMueckoro TumoB : ydebHoe mnocodbue : [16+] / T.C. Kocremxkas,


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

T.H. Paguenko ; FOxubli ¢enepanbHblii yHuUBEpcuTeT. — PoctoB-Ha-JloHy ;
Taraupor : FOxubiii denepanbubiii yaupepcutet, 2017. — 117 c. : un. — Pexxum
JOCTyma: 1o IMOAIIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=570781 (mata oOpaileHus:
2.09.2020). — bubmuorp. B kH. — ISBN 978-5-9275-2477-8. — Texkcr
AJICKTPOHHBIM.

6.2. lonosiHUuTEILHAS JIUTEPATYpPa

1. Owmenpuenko, A.B. Meroasl HHTErpajbHbBIX NPEOOpPAa30BaAaHUN B 3ajadax
maTemaTnueckoi pusuku / A.B. Omenpuenko. — Mocksa : MITHMO, 2010. — 182
C. — Pexum JIOCTYyTIA: o TIOJIITHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=63290 (mata oOpaleHus:
5.09.2020). — ISBN 978-5-94057-636-5. — TeKCT : 3JCKTPOHHBIA.

2. Pozenpopn, D.P. VpaBHeHHMs ¢ 4YaCTHBIMH IIPOU3BOJHBIMH : YYEOHUK /
D.P. Pozennops, E.C. Cobonesa, .M. ®areepa ; pen. 3.P. Po3zennops. — 2-¢ uzn.,
crep. — MockBa : ®usmariut, 2017. — 334 c. : uin. — Pexum poctyma: mo
nonmucke. — URL: https://biblioclub.ru/index.php?page=book&id=485339 (mara
obopamenwns: 15.11.2020). — bubmuorp.: ¢. 324-325. — ISBN 978-5-9221-1756-2. —
TeKCT : JIIEKTPOHHBIMN.

2. Tpenorun, B.A. YpaBHEeHHs] B YaCTHBIX IPOU3BOJAHBIX : yueOHOe mocooue /
B.A. Tpenorun, U.C. Henoceknna. — MockBa : @usmatiur, 2013. — 227 c. —
Pexum JIOCTyTA: 15 (0) MIOIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=275574 (mara oOpareHus:
15.11.2020). — bubGmuorp. B kH. — ISBN 978-5-9221-1448-6. — Tekcr

DIEKTPOHHBIN.

6.3. DeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypPChl

Perncrpanus depes

10001
YHUBEPCUTETCKUI
DNEeKTPOHHO-0MOIMOTEYHAs KOMIIBIOTED. B
1 http://www. cucrema (OBC) JalbHediem
" | biblioclub.ru VHUBEpCUTETCKAS MHAHBUAYaJIbHBIN
HEOTrpaHUYEHHBIH

OubJIMOTEeKa OHJIAMH .
JOCTYyNl W3 JIH000#

TOYKH, B KOTOpPOWU
MMEETCS JTOCTyll K
cetu MuTepHer

NuauBrunyanbHbIN

«O0pa3oBaTeILHBIN HEOTPAHNYEHHBIN
http://www. p " . P .
2. MaTEMATUUYECKUN CailT | mocTynm wu3 Jo0oH
exponenta.ru o
Exponenta.ru». TOYKHA, B KOTOpPOU

HMCCTCA OOCTYIl K



https://biblioclub.ru/index.php?page=book&id=570781
https://biblioclub.ru/index.php?page=book&id=63290
https://biblioclub.ru/index.php?page=book&id=485339
https://biblioclub.ru/index.php?page=book&id=275574
http://www/
http://www.exponenta.ru/

cetu HTEpHET
NunvBuayanbHbIN
. HEOTPaHUYCHHBIN
«O0bpa3oBaTenbHbIN MOCTYI M3 OGO
3. | http://www. math.ru | MmaremaTu4eckuii cauT Y .
Math i TOYKH, B KOTOpPOWU
R AMEETCA JOCTyl K
cetu MHTEpHET
. | UHauBuayaIbHBIN
Jlexu 10 BEICIIEH JUHBHILY .
MATEMATHKE: HEOTPAHUYCHHBIM
http://www. o JOCTYI U3 JIO0OM
4, MaremaTuuecKkui aHaJim3; .
mathelp.spb.ru TOYKH, B KOTOPOWH
HuddepenunansHpie
ABHEHWS 1 T UMEETCsl JIOCTyln K
yP P- cetu MHTEpHET

7. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHME YUEBHOW
JACHOUTLIAHBI

3aHATHUS TIPOBOASTCA B YUYEOHBIX AyJIUTOPHUSAX JJIsl MPOBEICHUS JEKIHUN U
CEMUHAPOB. AyIUTOPUU YKOMIUIEKTOBAHBI CIIEIIUAIM3UPOBAaHHON MeOenbio. YacTh
U3 HUX YKOMIUJIEKTOBAHBI TEXHUYECKUMU CPEICTBAMU OOYUYEHUS, CIY>KAIUMU JJIs1
npejCcTaBieHUs] yueOHOM MH(opMaru O0ibIION ayauTopuu (MPOEKTOP, SKPaH,
KOMITbIOTEP/HOYTOYK).  [Ipu ocymiecTBieHnn 00pa30BaTENbHOrO IMpoliecca 1o
JUCLUIUIMHE WCIOJIb3YETCS KOMIBIOTEpHAs] TEXHUKa ISl MOKa3a IMpEe3eHTalH,
COOTBETCTBYIOIIUX TeMaM paboyveil mporpaMMel.

B xoxe oOpazoBarenbHOro mpoliecca OCYIIECTBISIETCS CaMOCTOSTEIbHBIM
MOUCK CTYJEHTAMHU JOIMOJHHUTEIBHOTO Y4eOHOr0 Marepuaia ¢ HCHOJIb30BaHHUEM
MOMCKOBBIX CHUCTEM U CalToB ceTu VIHTEepHET, SJIEKTPOHHBIX OMOIMOTEYHBIX
cucteM. JlJig OCYIIECTBJICHHS] CaMOCTOATEIHHON pabOThl MMEIOTCS KaOWHETHI,
OCHAIIICHHBIE KOMITbIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUEHUS K CETH
WHTEpHET U OO0ECIEUYeHUEM JOCTyna B DJEKTPOHHYIO HWH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO CPENy YHUBEPCUTETA.


http://matclub.ru/
http://mathelp.spb.ru/index1.htm

