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PABOYASA NPOrPAMMA YYEEHOW AUCLUNIUHbBI
B1.B.07 3nemeHTbl cnekTpanbLHOM Teopun

1. Koa n HaumeHoOBaHMe HanpaBfieHMA NOAroTOBKU/cneunanbHOCTU:
01.05.01 ®dyHOoameHTanbHble MaTeMaTnka 1 MexaHuka

2. Mpodcdunb noaroroBku/cneumannsaymsa:
CoBpeMeHHble MeTOAblI TEOPUN (PYHKUMIA B MaTEMATUKE N MEXAHUKE

3. Ksanudwmkaumsa BbinyckHuka: Matematuk. MexaHuk. [NpenogaBatens

4. dopma oby4eHus:
ouYHas

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:
Kadbegpa Teopumn OyHKLMA U reomMeTpun

6. CocTtaBuTENU NporpamMmbi:
YcaueB A.C., K.(p.-M.H., JoLeHT kadeapbl Teopun YHKLNA N reoOMeTpun

7. PekomeHpoBaHa: HMC maTtematudeckoro cdakynbTteTa, npotokon Ne 0500-03 ot 24.03.2022
r.

8. YuebBHbIn roa: 2025-2026 CemecTp(bl): 7



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensamu ocBoeHus y4ebHOM ANCUUNITUHBI ABNSIKOTCS:

- rnyboKkue 3HaHWA CTydeHTam O MeTodax, 3ajadvax U Teopemax ChnekTpanbHOW Teopuu
NMHENHbIX onepaTopoB B rMNibOEPTOBbLIX MPOCTPAHCTBAX;

- MNPUMEHEHWe CTygeHTamum  MOMyYeHHbIX
€CTeCTBO3HaHuA.

3HaHUN npu npuknagHblX  3agad

3agayn yyebHOM ANCUNNIINHDI:

- HAy4MTb CTYAEHTOB BNageTb TEOPETUYECKMM MaTepManom;

- Hay4UTb CTYOEHTOB pellaTb 3agadn, MCMNonb30BaTb COBPEMEHHbIE METOAbI U Noaxoabl
YHKUMOHANBHOrO aHanmaa npu peLweHnn NpuknagHbIX 3agad.

10. Mecto y4yeGHOM AucuMnnuHblI B cTpykType OOIl: (o6s3amenbHas yacmeb umu yacme,
opmupyemass ydacmHukamu obpasogamersibHbIX omHoweHul (eapuamueHasi) 6noka b1, Kk komopol
omHocumcs ducyurnuHa; mpebosaHusi K 8XO0HbIM 3HAHUSIM, YMEHUSIM U HaebikaM; OUCUUMIIUHbI, Oris
Komopsbix daHHas OucyuriuHa siensemcs rnpedwecmsyowel))

AuncumnnuHa «AnemMeHTbl CnekTpanbHON Teopuny BXoanT B 6nok b1 BapnatnBHom 4actum
nporpaMmmbl M u3dydaeTcsd B 7 cemecTpe. [aHHbIW KypC HenocpeacTBEHHO CBHA3aH C
ancumnnmHamm «MaTtemaTtn4yeckmi aHanmay, «OdndepeHumnancHble ypaBHEHUA,
«PyHKUMOHASbHBIN  aHanu3», «YpaBHEHUS C YacTHbIMW MPOU3BOAHBLIMUY U3YyYaeMbiMU B
pamMkax nporpaMmmbl NOAroTOBKM.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUst MO AuUcuUnNnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIE C NIaHUPYEeMbIMU pe3ynbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
KOMMNeTeHLNN
MK-1 CnocobeH MK-1.1; ObnapaeT 3HaTb: OCHOBHble dakTbl 7] MeTobl
BbISIBIATD, 0a3oBbIMU cnekTpanbHom Teopun oneparopos B
NPUMEHSATD, 3HaHUSAMN, rMnbOepTOBbIX MPOCTPaHCTBax
paspabatbiBaTh U Nony4YeHHbIMMN B
LeneHanpaBneHH obnactu YMeTb: [oKasbiBaTb OCHOBHblE pe3ynbTaTbl
0 UCNoNb30BaTb MaTeMaTU4eCKUX | CMEKTparibHON TeopuM OnepaTopoB C MOMOLLbIO
MeToabl Teopun n (Mnn) METOAONOrM4Yeckoro annapata COBPEMEHHOro
dyHKUNA B €CTEeCTBEHHbIX dyHKUMOHaNbLHOro aHanunsa.
3apadax Hayk,
MaTeMaTuKn n nporpammupoBaH | BnageTtb: HaBblkaMW peLleHns NpPaKTUYeCKUX
MeXaHWNKN msa n 3agay C MCNoNb30BaHMEM CreKkTpasibHON Teopumn
MHOPMAaLIMOHHBI | onepaTopoB
X TEXHOMOrNM
MK-2 CnocobeH MK-2.1; 3HaeT 3HaTb: npumepbl  3adady eCTeCTBO3HaHUA,
NPOBOANTb COBpPEMEHHbIE pellaeMbiX C MOMOLLLIO annaparta CrnekTpanbHOn
nccrneagoBaHus No MeToAabl Teopun onepaTopoBs
obpaboTke K pa3paboTku n
aHanmay Hay4YHom peanusauum YMeTb: MPUMEHATb Ha MpPakTUKE OCHOBHbIE
WHopmauun n mMopernen, MeToabl  Teopum  PYHKUUA " MeToabl
pe3ynbTaTos ncnonb3ys cnekTpanbHom Teopun oneparopos,
nccrnengoBaHumn TEOPUIO PYHKUUIA | OENCTBYIOLLNX B PYHKLMNOHAMNBbHbIX
MeToaamm NpPOCTpaHCTBax.
Teopun PyHKLMNA.
BrnageTb: HaBblkaMy peLUEHMst NPaKTUYECKUX
3agay
MK-2.2; Ymeet 3HaTb: OCHOBHblE MaTemaTuyeckne moaenu




pa3pabatbiBaTb
mMaTemaTtumyeckme
mMoZenu B
obnactun
€CTeCTBO3HaHUs,
SKOHOMUKN U
ynpasneHud, a

MEeTOAbI CrieKkTpanbHOM Teopun
YMeTb: NPUMEHSATb Ha NPAKTUKE YNCIIEHHOE
BnageTtb: mMeTogamMu M NOAXOAaMM YMCIEHHOrO

JKCNepnMmeHTa npu wuccriegoBaHnAa HEKOTOPbIX
3agay eCcteCcTtBO3HaHNA MeToaamMmun cneKTpaanon

MaTemaTuK1 n
MEXaHWKN Ha
OCHOBE MeTO40B
Teopum PyHKLUN
1 reomeTpumn

Takke TEeopun onepaTopoB.
peanu3oBbIBaTb
anropuTmbl
MaTemaTU4ecKmnx
Moaenen Ha
Oase nakeToB
NpUKNagHbIX
nporpaMmm
MOZENNPOBaHNS
MK-3 CnocobeH K MK-3.1 3HaeTt 3HarTb: OCHOBHbIE MaTtemaTuyeckue "
NOCTPOEHMIO COBPEMEHHbIE dmsnyeckme mMoaenu, ucnonb3ytoLine
mMogeneu un MeToAbI MOHATMMHBIN annapaTt CheKkTpanbHON Teopuu
onTUManbHOMy pa3paboTku n onepaTopos.
peLLeHunio peanusauum
TEopeTUYECKMX 1 MaTemaTU4ecKmnx
NpUKNagaHbIX moaenen YMeTb: uccnegosaTb MatemaTudeckue mMoaenu
3aga4 MeTogamu crekTpasribHoN Teopun onepaTopoB.

Bnagetsb: mMeTogammu " noaxogamu
nccrnenoBaHus HEKOTOpbIX 3agay
€CTEeCTBO3HaHUA  MeTodaMu  CrneKTparnbHOM

Teopuu onepaTopos.

12. O6beM AUCUUNIIMHBI B 3a4eTHbIX eauHuUax/yacax (s coomseemcmsuu ¢ y4e6HbIM IaHOM) —

3/108.

CDopma npome)KyTquoﬁ aTTeCTalMWN sKk3ameH

13. TpyRoemkocTb No Buaam yuyebHon paboTbl

TpyooeMKoCTb
Bug yueGHoit paboTbl Bcero Mo cemecTpam
7 cemecTp
KoHTakTHasa pabota 32 32
nexkumm 16 16
npakTuyeckune 16 16
B TOM 4ymcne:
nabopaTtopHble 0
KypcoBasi pabota 0
CamoctosTensHasa pabota 40 40
MpomexyTouyHas atTecTauunsa (018 sk3ameHa) 36
WToro: 108

13.1. CogepxaHMe QUCLUMNIUHDI

n/n Peanusauus

pasgena
HanmeHoBaHue pasgena ONCUMMNNUHBI C

CogaepxaHue pasgena aMcumnnimvHbl

AVCLUNIWHBI MOMOLLbIO
OHNamnH-Kypca,

QYMK *

1. lekuum
1.1 | TunL6epToBO | HepaBeHcTBO Kowwu-ByHsikoBckoro, cnabasi M cunbHas -




NPOCTPaHCTBO.
JInHenHbIN onepaTop

CXOAMMOCTH B rmMne6epToBOM npocTpaHCcTBe.
HepaBeHCTBO Beccens, paBeHCTBO MapceBans.
OrpaHun4eHHble n HenpepbIBHbIE oneparopebl.

OKBMBANEHTHOCTb. 3aMKHYTble MNWHENHbIE oOnepaTopbl.
CeowicTtBa. Teopema baHaxa.

1.2 ConpsikeHHbI CeoicTBa COMPSXXEHHOro oneparopa. Mpumepsl
onepaTop. CONPSXEHHbIX onepaTopoB B pasnuyHbIX
npoctpaHcTBax.OCHOBHbIE  TeOpemMbl O  CXOAMMOCTM

NIMHENHbIX ONepaTopoB

1.3 CnekTp v perynsipHble 3aMKHYTOCTb cnekTpa, OTKPbITOCTb MHOXecCTBa
TOYKU NIMHENHOTO perynsapHoix  Todek. CyllecTBoBaHWe cnektpa U
3aMKHYTOro ornepaTtopa. | perynsipHblx TOYEK Yy HenpepbiBHbIX  OMNepaTopoB.

[MpuMepbl 3aMKHYTLIX OnepaTopoB C NYCTbIM MHOXECTBOM
perynsipHbix TO4EK U C NycTbIM cnekTpom. CBsi3b YacTen
cnekTpa

14 CamoconpsiKeHHbIN [MpocTenwmne cBOMNCTBaA CaMOCONPSXEHHbLIX ONepaTopoB,
oneparop. CBOWCTBA CneKkTpa U perynsapHbIX TOYeK, crnekTpanbHas
CummeTpuyeckme dyHKumnA. Kputepun cyLecTBoBaHUS CamMoOCOMNPAXKEHHbIX
oneparopsbl. pacLUMpeHuni. Onucaxue CaMOCOMNPSAXKEHHbIX

pacmpeHui, o606LLeHHas pe3onbBeHTa.

15 KpaeBas 3agaya n ee OpHomepHble kpaeBble 3agayvn. MHOromepHble Kpaesble
onepaTop 3agauum.

1.6 O6o6uieHHoe pelweHre | CMMMETPUYECKME U NONOXUTENBbHO ONPeAereHHble
onepaTtopHOro onepartopsl. NMpumepbl. HepaseHcTBO dpuapuxca.
ypaBHeHusi PyHKUMOHAN SHEpPrun. SHepreTn4ecKoe NPoCTPaHCTBO.
Pacwupenue [(MaBHbIe N eCTeCTBEHHbIE KpaeBble YCNoBus. Touka
NONOXUTENBHO MUHUMYMa (PYHKLIMOHAaNa SHepPrun B 3HepreTuyeckom
onpegeneHHoro npoctpaHcTBe. [Npumepsl. MNpeacraBneHne 0606LLEeHHOro
oneparopa pelwleHus B Buge paga. ConpsikeHHble u
3agayn Ha cobCTBEHHbIE | caMOCOMNpPsKeHHbIN onepatopbl. Pacwmperve ®puagpuxca
3Ha4eHus C COXpaHeHueM HmxkHen rpaHn. CBoNCTBa COBCTBEHHbIX

3MNEeMeHTOB 1N COBCTBEHHbIX 3HAYEHNI CaMOCOMNPSHKEHHbIX
onepatopoB. O606LEHHbI COOCTBEHHbIN CNEKTP
NonoXuTenbHO onpegeneHHoro onepaTopa.

1.7 BapwuaunoHHas BapuvaunoHHbIA NpyHLMA ANst NepBOro COGCTBEHHOMO
dopmynnpoBka 3agauu 3HaveHus. MuHuMmnsnpyowas nocrneaoBaTenbHOCTb A4S
0 COOCTBEHHOM CMEKTPE. | HaMMeHbLUErO COBCTBEHHOMO 3HAYEHMS.

OCHOBHbIe TeopeMbl 0
cnekTpe

1.8 MakcuMmnHMManbHbIN OnpeaeneHne anckpeTHoOro cnekTpa. Teopema o
NPUHLAN. AnckpeTHocTu cnekTpa. [NpeactasneHne NoONOXUTENbHO
MpunoxeHus OnpefeneHHoro onepartopa v ero ApobHbIX CTENEHEN C

NMOMOLLbIO COBCTBEHHbIX 3Ha4YeHu n 6asmca u3
COBCTBEHHbIX 3N1EMEHTOB.
2. NpakTn4yeckne 3aHATUA

21 M'nbbepToBO HepaseHcTBOo Kowwu-ByHsikoBckoro, cnabas u cunbHas
NPOCTPaHCTBO. CXOAMMOCTH B rmMne6epToBOM npocTpaHCcTBe.
JInHenHbIN onepartop. HepaBeHcTBO beccens, paBeHcTBo [lapceBang.

2.2 MnbbepToBo OrpaHu4eHHble " HenpepbIBHbIE orneparopebl.
NPOCTPaHCTBO. OKBMBANEHTHOCTb. 3aMKHYTble TWHElHbIE onepaTopbl.
JInHenHbIN onepaTtop. CeoiicTtBa. Teopema baHaxa.

2.3 ConpsiKeHHbI OnpepgeneHue. CyulectsoBaHMe W €OUHCTBEHHOCTb.
oneparop. CeowicTBa.

2.4 ConpsiKeHHbI MpocTpaHcTBO rpadurka NMMHENHOro onepaTopa.
oneparop.

25 CnekTp v perynspHble [MprMepbl 3aMKHYTLIX OnNepaTopoB C NYCTbIM MHOXECTBOM
TOYKU NIUHENHOTO perynspHbIX TOMeK U C NyCTbIM cnekTpoMm. CBA3b YacTewn
3aMKHYTOro oneparopa. | cnekrpa.

2.6 CnekTp v perynsipHble 3aMKHYTOCTb cnekTpa, OTKpbITOCTb MHOXeCTBa




TOYKU NUHEWNHOIO

3aMKHYTOro oneparopa.

perynsipHbix ~ Todyek.  CyllecTBOBaHME chekTpa WU
perynsipHbIX TO4eK Y HernpepbiBHbIX ONEPaTopoB.

2.7 CamoconpsiKeHHbIN lMpocTenwne cBOMCTBA CaMOCOMPSKEHHbBIX OMNepaTopos,
onepaTop. CBOWCTBa CMNeKTpa W PEerynspHbIX TOYEK, ChnekTpanbHas
CummeTpuyeckne PYHKLMSA.
onepaTopbl.

2.8 CamoconpsiKeHHbIN Kputepumn CyLLeCTBOBaHMUSA CaMOCONPAXEHHbIX
onepaTtop. pacLUMpPEHWNIA. Onuncanuve CaMOCOMNPSIKEHHbIX
CummeTpuyeckme pacwmpeHui, o6obLleHHas pe3onbBeHTa.
onepaTopbl.

2.9 KpaeBas 3apgava u ee OpHomepHble kpaesble 3aaun. MHOromepHble KpaeBble
onepaTop 3agaum.

2.10 MonoxutensHo CvMmMeTpuyeckne 1 NonoXuUTeNbHO onpeaeneHHble
onpeaerneHHble onepaTtopsl. MNMpumepbl. HepaBeHcTBO Pprapmxca.
onepaTopsl

2.11 OHepreTnyeckoe PyHKUMOHAN SHeprun. SHepreTnyeckoe NPoCTPaHCTBO.
NpPOCTPaHCTBO [MaBHbIE N €CTECTBEHHbBIE KPaeBble YCITOBMS.
NONOXMTENBHO
onpeaeneHHoro
onepartopa.

2.12 O6o6LieHHoe pelwleHre | Todka MMHMMYMa (OYHKLMOHaNa SHeprum B
onepaTopHOro 3HepreTn4eckom npoctpaHcTee. Mpumepsi.
ypaBHeHNA MpencraesneHne 0606LWEHHOrO pelleHns B Buae psaaa.

2.13 Pacwupenue ConpsikeHHble 1 CaMOCOMNPSKEHHbI  onepaTopsbl.
NONOXUTENBHO Pacwuperune ®pugpuxca ¢ COXpaHEHNEM HDKHEWN rpaHu.
onpeaeneHHoro
onepaTopa

2.14 3apgayn Ha cobecTBeHHble | CBoMcTBa COOCTBEHHbBIX 3NEMEHTOB U COOCTBEHHbIX
3Ha4YeHus 3Ha4YeHWIn CaMOoCOoMNpPsKEHHbIX ornepaTtopoB. OGO6LLEHHbIN

COOCTBEHHBIV CMEKTP MOMOXMTENBHO ONPeAeneHHOro
onepartopa.

2.15 BapwvaunoHHas BapuvaunoHHbIi NpyHLMN ANs NepBOro COBCTBEHHOMO
hopmynunpoBka 3agaqu 3Ha4eHus. MuHnMunsnpyoLasi nocrneaoBaTeNbHOCTb A1
0 cOBCTBEHHOM CMEeKTpe. | HavMeHbLUEro COGCTBEHHOMO 3HAaYEHMS.

2.16 OCHOBHbIE TEOPEMBI O OnpepeneHne guckpeTHoro cnektpa. Teopema o
crnekTpe ONCKpeTHOCTM cnekTpa. lMpeacraBneHMe NOMOXUTENbHO

onpegeneHHoro onepaTtopa M ero gpobHbIX CTeneHemn ¢
NMOMOLLbID  COBCTBEHHbLIX 3HayYeHWn un 0Oasuca U3
COOCTBEHHbIX 3NIEMEHTOB

2.17 MakcuMmMHMManbHbIN MpuHumn KypaHTa. TeopemMa 0 MOHOTOHHOCTU CreKTpa.

nNpyHUMN
MpunoxeHus

CneTpanbHas 3agaya ¢ ABYMs NONOXUTENbHBIMU
onepartopamu.

3apava Wrypma-Iinysunnga. Knaccunyeckue
cnekTpanbHble 3a4avn MaTeMaTUYecKon n3nKm.
CnekTpanbHas 3agava Ans annunTUYeckoro oneparopa
obuwero Buaa.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWIA (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TemMbl
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopaTopHblie Camoc;;%;:)TTeaanaﬂ Bcero
MNMnbbepToBO
1 | npocTpaHcTBO. 2 1 0 6 9
JInHenHbIN onepaTtop
2 | ConpsibKkeHHbIV onepartop. 2 1 0 6 9
CnekTp v perynspHble
3 | TOYKM NMUHENHOrO 2 2 0 6 10
3aMKHYTOro onepaTopa.
4 CamoconpsiKeHHbIN 5 6 0 8 16
oneparop.




CummeTpuyeckme
oneparopbl.

KpaeBas 3agaya u ee
oneparop

O0600LEeHHOEe peLleHne
onepaTopHOro ypaBHEHUS!
PacwupeHune
NONOXUTENBHO
onpeneneHHoro
oneparopa

3apaun Ha coBCTBEHHbIE
3HayeHus

BapuvaumnoHHas
dopMynunpoBKa 3agayu o
7 | cobcTBEHHOM ChekTpe. 2 6 8 16
OCHOBHbIE TEOPEMBI O
cnekTpe

MakcMMHUManbHbIN
8 | mpuHumn. 2 6 8 16
MMpunoxeHus

UToro: 16 16 0 40 108

14. MeToan4yeckue ykasaH1A Ans ody4arowmxca no 0CBOEHUI0 AUCLUMNSTUHDbI
(pekomeHOayuu obyHarwuMCcs Mo 0C80EHU OUCUUNIIUHbI: yKa3aHue Hauboriee CrIoXHbIX pa3desios, paboma c
KOHcrekKmamu nekyud, npe3eHmauyuoHHbLIM MamepuasioM, pekoMmeHOayuu fno 8bIro/IHEeHUK Kypcosol pabomel, Mo
opezaHu3ayuu camocmosimesibHol pabomsi o ducyurniauHe u 0p.)

MeToanyeckne ykazaHusa ans obyvaromxcs no OCBOEHWIO ANCUNMMWHDI

AyanTopHble U BHeayAMTOpHblE (CaMocTosTernbHble) hopmbl y4ebHOW paboTbl CTyAeHTa MMEHT CBOEN
Luenbio npuobpeTeHne MM LeNOCTHOW CUCTEeMbl 3HaHWA MO AUCLUMNAMHE «OfeMEeHTbl ChekTpanbHOW Teopum».
VMcnonb3ys NEeKUMOHHbLIN MaTtepuan, y4ebHVKW, OOMNOMHUTENbHYIO NUTepaTypy, MPOSBMsAsS TBOPYECKUA nogxon,
CTYLEHT rOTOBUTCS K NPAKTUYECKUM 3aHATUSIM, paccMaTpuBas UX Kak NnonosiHeHue, yrnybneHue, cuctemartmaaumo
CBOMX TeopeTuyeckux 3HaHun. CTygeHT pomkeH npuntu B BY3 € nonHbiIM  NOHUMMaHWEM TOro, 4TO
CaMOCTOSATENbHOE OBMaJeHne 3HaHUAMU ABNSAETCHA rnaBHbIM, onpejenswowmM. Beicliasa wkona nuwb co3gjaeT
Ansi 3Toro Heob6xoauMbIe yCrnoBus.

N3ydyeHune kaxgon TemMbl cnegyet HauyMHaTb C BHUMAaTENbHOro 03HakoMreHus ¢ Habopom BonpocoB. OHK
OPUEHTUPYIOT CTyAEHTa, MNOKa3biBalT, YTO OH [OIPKEeH 3HaTb MO JaHHoW Teme. Bompocbl Tembl kak Obl
HaKnaablBalOTCA Ha COOTBETCTBYIOLLYIO rraBy M3OpaHHOro ydebHuka mnu ydyebHoro nocobus. B utore OOmKHO
ObITb SICHBIM, Kakue BOMPOCbI TeMbl NPorpamMmbl y4eBHOro Kypca, U C Kakon rmybuvHOM packpbiTbl B OAHHOM
yyebHOM MaTepuarne, a kakve BoobLLe onyLLEeHbl.

OcBoeHVe ancumniMHbl NpeanonaraeT criegylolmMe HanpaBneHusa paboTsl:

- U3y4yeHune NOHATMINHOrO annapata AUCLUUMNIUHBI;

- N3y4YeHne TEM CaMOCTOATENbHOM NOAFOTOBKN MO y4eOHO-TEMAaTUYECKOMY MIaHy;

- paboTy HaZ OCHOBHOW W AONOMHUTENBHON NUTEPaTYPON;

- U3y4eHune BOMpOCOB 1151 CAMOKOHTPONS (CaMonpoBepKM);

- caMonoaroToBKa K NpakTUYyeckum 1 Apyrum BuaaMm 3aHATUR;

- camocTtosaTenbHas paboTta cTygeHTa npy NoAroToBKE K 3K3aMeHY;

- camocToaTenbHas paboTa cTygeHTa B bubnuoreke;

- N3y4yeHue canToB Mo TeMaMm AUCUUNIUHBI B ceTn MHTepHeT.

TpebyeTcsa TBOpYECKOE OTHOLLEHUE M K camMon nporpamme yv4ebHoro kypca. Bonpochl, coctaBnsiiowmne ee
copepxaHue, o6ragaltoT pasHOW CTEMNeHbl BaXKHOCTW. ECTb BOMPOCHI, BbIMOMHSOWME YHKLUIO NOMMYECKON
CBSA3KM COAEepXKaHWUs TEMbl 1 BCEro Kypca, MMEHTCH BOMPOChl ONUCATENbHOMO MM PasbsCHUTENBHOMO Xapakrepa.
Bce 311 BONpoCkl HE COCTaBNAT CYTU, MOHATUAHOIO, KOHLENTYanbHOro CoOAepXKaHUs TeMbl, HO HEOOXOAMMbI Ans
LLeNOCTHOrO BOCMPUATUSA U3y4aembix npobnem.

MpopaboTka NEeKLUNOHHOTO Kypca SIBNSAETCA OOHOW U3 BaXKHbIX aKTUBHbIX (hOPM CaMOCTOATENbHOW paboThbl.
Jlekumst npenogaBaTtena He SBMSETCS O3BYYEHHbIM Yy4eOHUKOM, a NpeacTaBnseT MNMo4 ero MHAUBMAYanbHOro
TBOpyecTBa. OH YMTaeT CBOM aBTOPCKUA KypC CO CBOEWN MOMMKON CO CBOMMW TEOPETUYECKUMU U METOLAUYECKUMU
nogxogamu. J3TO pfenaet NEKUMOHHbIW KypC KOHKPETHOro MpenogaBaTtens WMHOAUBMAYarnbHO-ITMYHOCTHBIM
cobbITMEM, KOTOPbIM BPSiA NN CTYAEHTY CTouMT npeHebperats. Kpome Toro, B CBOMX NeKUMsX npenogaBaTenb
CTPEMUTCS NPeodoNieTb MHOTMEe HeJoCcTaTku, npucywme onybnmnkoBaHHbIM y4yebHukam, y4ebHbIM nocobusim,
NEKUNOHHBIM KypCaMm.

KonnyecTtBo yacoB, oTBeOEHHbIX AN NEKUMOHHOro Kypca, He MO3BOMsieT peanv3oBaTb B NEKUMSX BCEW
y4yebHomn nporpammebl. icxoas n3 aToro, Kaxabl NeKkTop co3gaeT CBOK TEMATUKy NeKUUA, KOTOPYK B YCTHON Uin
NMCbMEHHOMN chopmMme NpeacTaBnsaeT CTyaeHTaMm nNpu NepBour BCTpeye.




B cosgaHum cBoero aBTOPCKOIO FEKUMOHHOrO Kypca npenogaBaTenb pPyKOBOACTBYETCA [OBYMS
AokyMeHTamn — PepepanbHbIM roCygapCTBEHHbIM 0OOpasoBaTeribHbIM CTaHZApPTOM U y4ebHOW nporpaMMon.
CoBepLUeHHO HeJoCTaTOYHO TOMbKO CriyllaTh feKUuMu. BaxHO CTyaeHTy MOHATb, YTO NeKkuusa ecTb cBoeobpasHad
TBOpYeckas oopmMa CamoCcToATENbHOM paboThl. Hago nbiTaTbCs CTaTb aKTUBHBIM COYYACTHUKOM NeKuun: gymartb,
CpaBHMBaTb M3BECTHOE C BHOBb MOMy4aeMbIM/ 3HAHUSIMUW, BOWTM B JIOMMKY U3MNOXEHUs Matepuarna fekTopoMm, no
BO3MOXHOCTWU BCTYNaTb C HUM B MbICNIEHHYIO Monemuky. Bo BpemMsi mekuum MOXHO 3agaTbh NEKTopy BOMpoc.
Bonpocbl MOXHO 3agaTb M BO BpeMsi nepepbiBa (MMCbMEHHO MMM YCTHO), a Takke nocrne nekuum unuv nepeg
Hayanom oyepenHow. Jlektop HaraeT opMbl U CNOCOOLI pearMpoBaHnsi Ha BOMPOCh! CTYAEHTOB.

MeTogonormyeckme pekoMeHaaumnm no OpraHn3aLmm camocToAaTeNbHOW PaboThl CTYAEHTOB

MeTogonormyeckme pekoMeHZauMnm npu3BaHbl MOMOYb CTyQEHTaM OpraHvM3oBaTb CaMOCTOSTENbHYHO
paboTy Mpu M3ydeHMM Kypca: C MaTepuanamu neKuui U CEMMHAPCKMX 3aHATWWA, nuTepaTypbl Mo OOWWM K
cneumanbHblM BonpocaMm. CamocTtosiTenbHas paboTa CTyaeHTa AOJPKHA onMpaTbCst Ha CHOPMMPOBAHHBIE HABbIKM
N ymeHusi, npuobpeTeHHble BO Bpems 00ydeHus B cpedHen wkone. B BY3e cTygeHT JomKeH NOBLICUTL YPOBEHb
camocTosTenbHoCcTU. COCTaBnsAOWNM  KOMMOHEHTOM ero paboTbl AOMKHO cTaTb TBOp4YecTBO. PaboTtas ¢
nuTepaTypomr No TeMe 3aHATUI, AenanTe BbINMUCKM TEKCTA, COAEPXKaLLEro XapakTepucTmMKy Unnm KOMMEHTapum yxe
3Hakomoro Bam uctouHuka. YmeHue paboTtaTb C nutepaTypori 03HavyaeT Hay4uTbCs OCMbICIEHHO MOMb30BaTbCA
nctovHmkamu. MNMpexae yeM NPUCTYNUTb K OCBOEHUIO HAYYHOW NUTEepaTypbl, PEKOMEHAYETCHA YTeHne y4ebHMKOB 1
y4ebBHbIX nocobuin.

Ons  ynydweHus o6pabotkm wHPOPMaUMM OYeHb BaXHO YCTaHaBMMBATb OCMbLICNIEHHbIE CBS3WN,
CTPYKTYypMpOBaTb HOBble cBeAeHus. MdyyeHne HaydHoW, y4ebHOM 1 MHOW nuTepaTypbl TpebyeT BeaeHus paboyumx
3anucen. dopma 3anucenn MoxeT OblTb BeCbMa pasHOOOpasHOM: MPOCTOM WX pPa3BEepHYTLIN MnaH, TEe3WUChl,
umuTaThl, KOHCMEKT.

MeToanyeckmne pekoMeHaaumnm No NoAroToBKE K 3K3aMeHy

Mpu noarotoBke K 9K3aMeHy crnegyet B MOMHOW MEpPEe WCMONb30BaTb JEKUMOHHBIA MaTtepuan W
aKafeMMU4eckuin Kypc y4ebHuKa, peKoOMeHA0BaHHOro npenogaBaTenem.

15. lMepeyeHb OCHOBHOW WU [OMNOJSIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAUMbIX ANA OCBOEHUA AUCLUNIINHBI (Criucok numepamypbl 0pOPMIISEMCs 8 COOmMeemcmeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0551 8cex 8u008 UCIMOYHUKOB8)

a) ocHoBHas nuTeparypa:

Ne n/n MCTOYHMK
Konauesckuli H./]., OnepamopHsie memoobi mamemamudeckoli gpusuxu / Konavesckuii H.[. — Cumepeponons, OO0
1 «®opma», 140 c. http://nikolay-d-kopachevsky.com/posobia.html

6) JononHWUTenNbHas NMTepaTypa:

Ne
NcTouHmnK
n/n
Konayesckuii H.4., OnepamopHeie MemoOb! 8 AuHeliHolU 2uOPOOUHAMUKE.  380/OUUOHHbIE U CIEKMPAsbHble
3adayu / H.[. Konauesckutli, C.I. KpeliH, Hzo 3yii KaH .— M. : Hayka, 1989 .— 413,[3] c. — bubnauoep.: c. 398-410 .—
2 Mpeom. yka3. : c.411-413 .— ISBN 5-02-014203-4.

lMokopHbit KO.B., OcyunnsayuoHHbIt Mmemod LLiImypma e cnekmparbHbix 3adayqax / HO.B. NokopHbit [u dp.] //
.— .— 191 c. — bubnuoep.: c. 184-187 .— [Npedm. yka3.: c. 188-191.

Xenemckuli A.A. Jlekyuu no pyHKYUOHAn6HOMY aHanusy. M.: YPCC, 2004

Tonbko Te OBC, ¢ koTopbiMM 3akntoveH gorosop y BI'Y (3BC «KoHcynbTaHT cTygeHTa», 3BC «JlaHby, 36C
«YHuBepcuteTckas bmbnuorteka online»)

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (0uumnanbHble pecypchbl MHTEPHET):

Ne n/n Pecypc

4 www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubauomexa Bry

16. MNepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi 0 8bIMOSTHEHUIO
rnpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHKK

1 AHmonesuY A.b., KHases [1.H., PadbiHo A.B. 3a0a4u u yrnpaxHeHus no ¢yHKYUoHanbHOMY aHanusy. M.: YPCC, 2004.



http://nikolay-d-kopachevsky.com/posobia.html

17. OOpasoBaTtefibHble TEXHONOrMKU, MUCNofib3yeMble MNpu peanusaumum y4ebHoOM
OUCUMNINUHBLI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
3neKTpoHHoe oOy4veHue (30), cmewaHHoe obyudeHue): ([Ipu peanusayuu OUCYUMNIUHbI
Moz2ym rnpo8odumbcsi pas/iudyHble murlbl f1eKyul (8e6o0Hasi, o63opHasi u m.0.), ceMuHapcKue
3aHamus  (npobnemHble, OUCKYCCUOHHble U m.0.), MpPUMEHSIMbCS  OUCMAaHUUOHHbIE
obpa3osameribHble MEXHOMO2UU 8 Yacmu OCB0EHUSI NEKUUOHHO20 Mamepuarna, rnpoeedeHusi
mekKywelt ammecmauyuu, camocmosimernisHol pabomsi rno ducyunsiauHe unu omoesibHbIM ee
pa3denam u m.0. Npu npumerHeHuu 30 u JOT Heobxodumo 8 .15 8) ykazame ucrionb3yemsie
pecypchbi (CM. npumep ebilie)

Mpn peannsaumm y4ebHOM SUCUMNANHBI UCNONb3YOTCA MH(OPMALMOHHBIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:
cneunansHoro obopyaoBaHus He TpebyeTcs

19. OueHou4HbIe cpeacTBa ANA NPoOBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTecTauum

MopsiAok OLEeHKM OCBOeHMsI oby4darolwmmucss yd4ebHoOro martepuana onpegensietcs
coaepXaHMeM creayLmx pasaenos ANCUMNINHDI:

Ne HanmeHoBaHve UHamnkaTtop(bl)
— | pasgena gucumnivHebl OOCTWDKEHNS OueHouHble cpeacTea
(mogyns) KoMneTeHuumn

MNMnbbepToBO AK-1
1 NPOCTPaHCTBO. MK-1.1 -
JInHenHbIN onepaTop
ConpsiKeHHbIN MK-1 MK-1.1 [MpaKTMKO-OpMEHTMPOBaHHbIE 3a4aHus.
onepaTop. KoHTponbHasi pabota

CnekTp v perynsipHbie MK-1 MK-1.1
TOYKUN NIMHENHOIO MMpakTnko-opneHTMpOBaHHbIE 3a4aHnst
3aMKHYTOrO KoHTponbHasi pabota
onepartopa.
CamoconpsikeHHbIN MK-1 MK-1.1
onepaTop. IMpakTnKo-opneHTMPOBaHHLIE 3adaHnst
CvummeTpuyeckne KoHTponbHas pabota
onepaTopbl.
KpaeBas 3apgava v ee MK-2 MK-2.1 [MpakTnko-opneHTUpoBaHHbIE 3aaHNS.
oneparop KoHTponbHaga paboTa
O606LeHHoe MK-2 MK-2.2
pelleHne
onepaTopHOro
ypaBHeHUsI
PacwupeHnue

6 NOSTIOXUTENBHO
onpefeneHHoro
onepaTopa
3agaum Ha
COOCTBEHHbIE
3Ha4YeHns
BapuaumoHHas MK-3 MK-3.1
dopmynnposka
3agaym o

7 | cobcTBEHHOM
crekTpe.

OcCHOBHbIE TEOPEMBI O
cnekTpe
MakcMMnHUManbHbIN MK-3 MK-3.1
8 NpPUHLNN.
MpunoxeHus.

KomneTeH

n/n uns(n)

MpaKTUKO-OpUEHTMPOBaHHbIE 3afaHus.
KoHTponbHasa paboTa

[MpaKTNKO-OpUEHTMPOBAaHHbIE 3adaHuS.
KoHTponbHas paboTta

MpaKTUKO-OpUEHTUPOBaHHbIE 3afaHus.
KoHTponbHasa pabota



http://www.liv.vsu.ru/
https://e.lanbook.com/

HanmeHoBaHue WHankaTop(bl)
(o]
I"I\;I_'I pasgena oucuUMnuvHbI KO“&';?;?” OOCTUXEHUNS OueHouHbIE cpeacTBa
(mopgyns) 4 KoMMeTeHuun
lMpomexyToyHasa aTTecTauns MepeyeHb 8onpocos
dopMa KOHTPONSA — 9K3aMeH lMpakmuyeckoe 3adaHue

20 TuvnoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKUEe MaTepuanbl, onpeaensroLline
npoueaypbl oLueHUBaHUs

20.1 TeKywWwMn KOHTPOSb yCneBaeMocTun

KoHTponb ycneBaemocT No AUCUMNINHE OCYLLECTBASETCA C MOMOLLbIO CreayoLLnX
OLEHOYHbIX CPEeACTB:
lMpakmuko-opueHmuposaHHble 3adaHus/0omawHue 3adaHusi
KoHmpornbHas paboma

(8 sude pazsepHymbix omeemos Ha criedyroujue 8orpockbli ¢ 0bocHogaHUeM U Heobxo00UMbIMU
npumepamu)

1. Yem omnuyvaromcs nnuHelHble MHO2000pa3usi om fTUHeUHbIX
rnodnpocmpaHcme?

2. MNpusedume npumep fuHeliHO20 MHO2006pa3usi 8 npocmpaHcmee C[0,1],
Komopoe He si8riiemcsi nodnpocmpaHcmeom.

3. BoinonHsemcs iu moxoecmeo naparsinesnogpamMmma 8 pocmpaHcmee
HernpepbI8HbIX byHKUUU?

4. Kak ocyuwecmensiemcsi npouecc opmozoHanu3auyuu?

5. Kak npumeHsiemcs npouyecc opmozoHanusayuu 07151 MOCMpPOoeHUsI cucmem
OPMO_2OHasIbHbIX MHO204/1eHO8?

6. B yem cocmoum akcmpemarbHoe ceolicmeo KoaghghuyueHmos Pypbe?

7. Yem omnudaemcsi opmoHOPMUPO8aHHbIU 6a3uc om OpmMOHOPMUPOBaHHOU
cucmembl?

8. Kak onpedensiemcs opmozoHanbHoe 0onosiHeHue 071 pou3eosibHO20
MHOXecmea eunbbepmosa npocmpaHcmea?

9. Aenssemcs nu 3Mo MHOXeCcmeo 3aMKHYMbIM?

10. Kak onpedernsiemcs 3aMKHymasi opmoHopMuposaHHasi cucmema?

11. lNpusedume nipumepbl OPMOHOPMUPOBaHHbIX 6a3ucos.

12. Aensemcs nu nuHelHbIlU oepaHu4YeHHbIU oriepamop 8 JTHI Henpepbi8HbIM?
13. BepHo nu obpamHoe ymeepxoeHue?

14. Kak onpedensemcs Hopma og2paHU4eHHO20 oriepamopa?

15. Kak oueHusaemcs Hopma uHmezpasbHOo20 oriepamopa 8 npocmpaHcmee
K8adpamu4yHO CyMMUpPYeMbIX ¢hyHKUUU?

16. Kak ¢pbopmynupyemcs meopema o npodosmkeHUU ornepamopa no
HernpepbisBHOCMU?

17. Kak onpedensromcs delicmeusi Had nuHelHbIMU oriepamopamu?

18. Npu KakKux ycro8usix rosHO NpPocmMpaHCmMeo onepamopos?

19. Kak onpedensiemcs conpsixeHHoe rnpocmpaHcmeo K JTIHI?

20. lNoyemy oHo ecezda rnonHoe?

21. Kak onpedensaiomcs nomoyeyHas u pasHoMepHasi cxodumocmu
rnocrieGosamesibHocmeli oriepamopos?

22. Kak cesizaHbl amu rnoHamusi?

23. Kak noHumaemcsi nomoy4ey4Hasi rnosiHoma rpocmpaHcmea ornepamopos?
24. B yem cmbicn npuHyuna ¢gpukcayuu ocobeHHocmu?

25. Kak cesisaHa 0bpamumMocmb oriepamopa ¢ pa3pewuMocmsio OrepamopHoO20 ypasHeHUs?
26. Hensiemcs nu nepexod K 0bpamHoMy ornepamopy HernpepbIgHOU
onepayued?

27. Kak noHumaemcsi 6riusocmse orniepamopa K e0UHUYHOMY unu obpamumomy
8 coomeemcmeyruux meopemax ob obpamumocmu?

28. Kakoli eud umeem onepamop, obpamHbil K orepamopy auda "eOQUHUYHBbIU + UHmMeaparbHbIl ¢ Manou
Hopmou"?

29. Kak pewaromcsi uHmezparsbHble ypagHeHUs ¢ 8bIpOXOeHHbIMU sdpamu?
30. Asnaemcs nu peaynsapHbIM 3Ha4eHUEM YUCIIO a, ecriu

ypasHeHue (A- a l)x=y umeem eduHcmeeHHoOe pelieHue rpu obol



npasol Yyacmu y ?

31. Kak 8 dokazamernbcmee meopemsb! XaHa - baHaxa ocywecmernsemcs
rnpodosmkeHUe byHKUUOHana Ha 00HO uaMepeHue?

32. B kakom cMbiciie chyHKUUOHas Moxem pa30esnisimb 351eMeHm u
rnodnpocmpaHcmeo?

33. Kak onpedernisiemcsi conpsiKeHHoe rnpocmpaHcmeo K JIUHeUHOMY
HOPMUPOBaHHOMY fpocmpaHcmasy?

34. Kak onpedensiemcs HopMa 8 COMpPSXKeHHOM MpocmpaHcmee?

35. Hlensiemcs nu conpsixxeHHoe rnpocmpaHcmeo rosiHbIM?

36. Kakoui obwjuti 8ud nuHeliHo20 02paHU4eHHo20 (PyHKUUOHaNna 8
eunbbepmosom npocmpaHcmee?

37. Kakoui obwuti ud nuHeliHo20 oepaHU4eHHo20 (hyHKUUOHana 8
rpocmpaHcmee HernpepbI8HbIX OyHKUUU?

38. Kak onpedenissiemcs 8mopoe conpsixkeHHoe npocmpaHcmeo?

39. Kak ocyujecmernsiemcs erioxeHue baHaxosa rpocmpaHcmea 80 8mopoe
COrPsKeHHOoe?

40. Kak onpedernsiemcsi conpsikeHHbIl ornepamop?

41. Kak cesi3aHbl Mampuubl oriepamopa U CornpsiXXeHHOZ0 orepamopa 8

Rn ?

42. Kak onpedensiemcs cnabasi cxodumocms riocriedogameribHocmel
yHKUYUOHanoe?

43. Kak cesizaHbl cnabasi cxodumocmpe U cXo0UMOCMb MO HOpMe?

44. Kak sornpoc o cxodumocmu KgadpamypHbIXx ¢popmys1 c80OUMCS K 80rpocy
o cnaboli cxodumocmu ¢hyHKUUOHaI08?

45. lpu kakom ycrnosuu u3 crnaboli cxodumocmu rocredogamesibHoOCMu
anemeHmMos 8 auibbepmosom rpocmpaHcmee criedyem ee cxoOUMOCMb 10
Hopme?

46. Kak onpedenissiemcs rnoHsimue cnabol KoMnakmHocmu MHOXecmea
a51eMeHmos?

47. Kak onpedernsiemcsi 6rosiHe Herpepbi8HbIl orepamop?

48. Slensiemcsi riu OH 02paHUYeHHbIM?

49. Asnaemcs nu eOUHUYHBIL orepamop 8roJsIHe HErnpPepbI8HbIM?

50. Ha ocHosaHuUU Kako20 pe3yribmama ycmaHasnueaemcs nosHas
HernpepbIBHOCMb UHMe2paribHO20 orepamopa 8 rpocmpaHcmee Hernpepbl8HbIX
yHKYUG?

51. Kak ycmaHasnueaemcs rnosHasi HerpepbieHocmb onepamopa unsbepma - LLImudma?
52. lNoyemy si0po onepamopa suda "edUHUYHbIU MITHOC 8MOSIHE
HernpepbI8HbIL "a8515emcsi KOHEYHOMEPHbIM 100r1PoCcmMpPaHcmMeom?

53. Moxem nu adpo ernonHe HernpepbisHO20 oriepamopa bbimb
6eCKOHEYHOMEPHbIM?

54. Asnsemcs nu obpa3s onepamopa suda "edUHUYHbIU MIH0C 8rOJIHE
HerpepbieHbIL" 3aMKHYMbIM?

55. Cnedyem nu u3 meopemMbl 0 CriekKmpe 8rofiHe HerpepbI8HO20 onepamopa
cyujecmeogaHue HeHyrneeoeo cobcmeeHHO20 3Ha4yeHus ?

56. Moxxem nu enonHe Henpepbi8HbIU ornepamop 07151 HEHY1e8020
cobcmeeHHO20 3HayeHus1 umemb 6€CKOHEYHYH NTUHeUHO He3agucuMyto
cucmemy cobCcmeeHHbIX 8EKMopo8?

57. lNycmb npu HekomopoU ¢hukcuposaHHOU rpasoll Hacmu orepamopHoe
ypasHeHue ¢ onepamopom euda "eOUHUYHBIL MIIH0C 8M0OIHe HernpepbleHbIU"
umeem eOUHCMBEHHOe peuweHue. Ymo MOXHO cka3amb O pa3peliumMocmu 3moao ypasHeHUs npu 1obod rnpasol
yacmu? CoxpaHumcs jiu eOUHCME8EHHOCMb?

58. Kak chopmynupyromcs ycrosusi pa3pelwumMocmu ornepamopHO20 ypasHEHUSI.
59. Kak onpedensaemcs aunbbepmoego ConpsiKeHHbILU ornepamop ?

60. Ha ocHosaHuu Kakol meopemMbl ymeepx0aemcsi e20 cyujecmeosaHue?
61. Kak ycmaHasnueaemcs 8elieCmeeHHoCMb COBCMBEHHbIX 3HaYeHUU
caMoConpsi>KeHHo20 onepamopa?

62. Kak ucrnionb3yemcs gewjecmeeHHocmb cobcmeeHHbix 3HaqyeHuld CCO 8
dokasamersibcmee meopemMbl O Pe2yisPHOM 3Ha4YeHuU?

63. Kak ycmpoeH criekmp 8riofiHe HernpepbIBHO20 CaMOCOMPSIKEHHO20
oriepamopa?

64. N3 kakux pe3ynbmamos criedyem cyujecmeosaHue HeHyrnegoao
€co0bCmMBeHHO20 3HaYEHUS y CaMOCOIPSKEHHOZ0 8IMOJIHE HENpPepbIBHO20
orepamopa?



20.2 NMpomexyToyHaa aTrectauus

lMpomexyTodHasa aTTectaums No AUCUMMIIMHE OCYLLECTBASETCSA C MOMOLLbIO CreayroLmnx
OLEHOYHbIX CPEeACTB:
lpakmuko-opueHmuposaHHble 3a0aHusi
KoHmpornbHas paboma

MepeyeHb BOMNPOCOB:

1. HepaseHctBO Kowwn-ByHsAKoBCKOrO.

2. Cna6as u cunbHasa cxoguMoCcTu B rnnibbepTOBOM NPOCTPaHCTBE.

3. HepaseHcTBO Beccens, paBeHcTBO [apcesans.

4. OrpaHuyeHHbIE U HEMPEPbIBHbIE ONepaTopbl. JKBUBANEHTHOCTb.

5. B3amkHyTble NMHEeNHbIe onepaTopbl.

6. Cs.owctBa. Teopema baHaxa.

7. OnpepeneHve. CyuwecTBoBaHME W eAWHCTBEHHOCTb. CBolictBa. [lpocTpaHcTBO rpadmka  JIMHEHOro
onepaTtopa.

8. 3aMKHYTOCTb CreKkTpa, OTKPbITOCTb MHOXECTBA PErynspHbIX TOYEK.

9. CyuwecTBoBaHMe CNeKTpa 1 perynsipHbIX TOYeK Yy HENPEPbIBHbLIX ONepaTopoB.

10. MNpumepbl 3aMKHYTbIX ONEpPaTopoB C MYCTbIM MHOXECTBOM PErynspHbIX TO4YeK U ¢ MycTbiM cnektpom. CBs3b
yacTen cnekrpa.

11. lMNpocTenimne cBONCTBa CaMOCONPAKEHHbIX ONepaTopos,

12. CsoucTBa crnekTpa u perynspHbIX TOYeK, cnekTpanoHas yHKUmMS

13. KpuTtepuu cyLecTBOBaHMSA CaMOCOMPSXEHHbBIX pacLUMPEHUN.

14. OnncaHne camMoCONPSXXEHHbIX pacLumMpeHnii, 0600l eHHas pe3onbBeHTa.

15. OgHomepHble KpaeBble 3agadn. MHoromepHble kKpaeBble 3agaqn.

16. CvMMeTpuyeckme 1 NoNoXUTenbHO onpegeneHHble onepatopsl. [NpymMepbl. HepaBeHcTBO Pprapuxca.

17. ®yHKUMOHAN 3Heprun. dHepreTnyeckoe NPOCTPaHCTBO. [NaBHbIE N eCTECTBEHHbIE KpaeBble YCIOBUS.

18. Toyka MWHMMYMa YHKUMOHANa 3Heprum B 3HepreTudeckom npoctpaHcTee. [lpumepsl. [NpeacraeneHve
0000LEeHHOro pelleHnst B BUAe psiaa.

19. ConpsiXeHHble 1 caMOCOoMNpPsXKeHHbIN onepaTtopsbl. Paclumperne ®puapmxca ¢ COXpaHEHUEM HUXHEN rpaHu.

20. ColicTBa COBCTBEHHbIX 3NIEMEHTOB N COOCTBEHHbIX 3HA4YeHWIN camoCconpsiKeHHbIX onepatopoB. OB606LLEeHHbIV
COBCTBEHHbIV CNEKTP MONOXUTENbHO ONPEAENEeHHOro oneparopa.

21. BapvauuoHHbI NpyHLMN AN NepBoro co6CTBEHHOro 3HadeHus. MuHMMmnsmpyioLLas nocneaoBaTenbHOCTb Ans
HavMeHbLUero cCoO6CTBEHHOro 3Ha4YeHus.

22. OnpeperneHve AOUCKPETHOro crekTpa. Teopema O AWCKPeTHOCTU cnekTpa. lMpeactaBneHne MNOMOXUTENbHO
onpegeneHHoro onepatopa M ero gpobHbIX CTeneHeW C MOMOLLbK COBCTBEHHbIX 3HayeHun u 6asuca u3
COBCTBEHHbIX 3N1IEMEHTOB.

23. MpuHumn KypaHTa. Teopema 0 MOHOTOHHOCTW cnektpa. CneTparnbHasa 3agada C ABYMS MOMOXUTENbHBbIMU
onepartopamMu.

24. 3apava Wrypma-Iinysunng. Knaccnueckue cnektpanbHble 3ajayn matematuyeckon dmsmkn. CnektpanbHas
3ajaya Ans annuMnTu4ecKkoro oneparopa obuwero Buaa.

MepeyeHb 3apav:

3anaua 1. Jlokaszars, 9T0 MHOKECTBO HenpepsiBHO quddepennupyembix Ha [0;1] dymkmmit X(t) Takux, aro |X(0)| <K,

1

”X'(t)|2 dt < K, rae Ky,K; > 0 — nocrosinbie, komnaktHo B poctpanctse C[0;1].

0
Yka3zauue. CornacHo Teopeme Apiiena-AcKoiu, IS PeIKOMIIaKTHOCTH cemeiicTBa ¢pyukuunit McC[a;b] <> paBHocTeneHHast
HEMPEPBIBHOCTh U PABHOMEPHAsI OTPaHMYEHHOCTh 3TOr0 ceMeiicTa. Eciy npeAkoMIakTHOE MHOXKECTBO 3aMKHYTO, TO OHO
KOMIIAKTHO.

3amaua 2. ByJeT 11 KOMIIAKTHBIM MHOXKECTBO Beex creneneii X" (neN) B mpoctpanctse C[0;1].

Ortser. Her.

Pemenne. 113 nocienoBaTenbHOCTH JIEMEHTOB JIFOOOTO MOJHOTO KOMIIAKTa MOYKHO BBIACIUT CXOISIIYIOCS B HEM
T0/InoCIIeIoBaTeNbHOCTh. Ho nro6ast GeckoHeuHas MONOCIeN0BaTeIbHOCTh 13 {X'} cxoauTes Kk paspbiBHOi GyHkimuu f(X) =
{1, if x = 1; O otherwise}.



3amaua 3. JIokasark, 4TO HE BCSIKOE OPAHMYEHHOE MHOKECTBO B METPUYECKOM TIPOCTPAHCTBE BIIOJIHE OMPAHUUYEHO.
Vkaszanue. Equnnunas cdepa S B npocrpanctse |, orpannuena. PaccmorpuM Touku Brza €y (rae Ha K-om Mecre B
[OCJIEI0BATENBHOCTH CTOMT 1, a Ha ocTanbHBIX - 0). PaccTosHre MEXIY JHOOBIMH ABYMs Pa3iUYHbIMU TOYKAMHU €y U €, PABHO

N2 = nnae<+/2/ 2 BSHe cymecTByeT KOHEUHO#H £-ceTH (B KaIOM IIape PAMyca € C IEHTPOM B y3JIe TaKOil £-CeTH
Oyaer nexath He 0oJIee OJHOM TOUKH €y).

33[{3‘[3 4. I[OKaSaTL, YTO B KOHEYHOMEPHOM IPOCTPAHCTBE BCAKOE OTPAHNYCHHOC MHOKECTBO OTHOCHUTEIIBHO KOMITAKTHO.
Yka3aunmue. B KOHCYHOMCPHOM IMPOCTPAHCTBE KOMIIAKTHOCTH O3HAYA€T 3aMKHYTOCTb U OTPAHUYCHHOCTDL, TIO3TOMY 3aMbIKaAHUEC
BCAKOI'0 OrpaHMYCHHOT'0O MHOXKCCTBA KOMITIAKTHO.

3anaua 5. Jlokasars, uto cieayromuie GyHKIHOHas! B mpocTpanctse C[-1;1] SBIstoTCS THHCHHBIMUA U HETIPEPHIBHBIMH;
HAUTU UX HOPMBL.

1
a) f(x)= g[x(—l) + x(1)]
Vka3zanue. JIro60ii Gpyakumonan suaa g[X;ty] = X(t), oueBHIHO, ABISETCS TMHEWHBIM 1 HerpepbIBHBIM. f(X) siBseTcst
NMHEHHOM KoMOuHaHel Takux GyHkimonanos. || g[X;te] || = 1. || f ]| = 2/3.

6) f(x)= i X(t)dt — j X(t)dt

VYkazanue. JluneiiHOCTh cieayeT U3 nuHedHOCTH nHTerpana Pumana 1(X;[a;b]). ®yukunonan Buaa I(x;[a;b]) orpanuyen u
umeet Hopmy (b-a). || || =2

B) f(X)= jtx(t)dt

b b
Vkasanue. JTio60ii pynxumonan suna J(X;yo;[a;b]) = .[ Yo(t )X(t)dt JIMHEEeH M0 X 1 orpaHuyes. || J || = I| Yo(t)]dt. Taxum
a a

obpasowm, || f|| = 1.

3amaua 6. [Tycts X — MHOKecTBO GyHKImii f(X), onpeaeneHHbIX Ha BCell BELIECTBEHHOMN MPSIMOM, KaXk1ast U3 KOTOPBIX PaBHA

HYJTIO BHE HEKOTOPOTO KOHEYHOTO MHTEpBaja. Beenem HopMy, mosaras || f || = max| f (X)| . Byner mm npoctpanctso X
X

0aHaXOBBIM?

Orteer. Her.

VYkazanue. JlokaxeM, 4T0 IpOCTPaHCTBO X He Gy/1eT momHsM. PaceMotpuM mocnenoBarensHocTs yrkimii fr(X) = {exp(- X%),
egﬂﬂ [x|€n; 0, ecnm [X|>n}. OueBuaHO, YTO 3TA MOCICIOBATENFHOCTD (DyHIAMETANBHA, HO cxomuTest K pynkiwu f(X)=exp(-
X)eX.

3anaua 7. SIBisiercst M MPOCTPAHCTBO HeNpepbhIBHBIX Ha oTpe3ke [0;1] dhyHKuuii rus6epTOBBIM MPOCTPAHCTBOM, €CITH

1
CKaNAPHOE TPOU3BEICHHE 3aaeTCs CIELYIONMM 06Pa3oM: ( f, g) = J- f (x)g(x)dx ?

0
Orteer. Her.
VYkazanue. Ecin npeanonoxuts, uto C[0;1] ¢ 3agaHHEIM TakuM 00pa3oM CKaJISIPHBIM NIPOHU3BEICHUEM €CTh THIbOepPTOBO, TO
HMeeM TOIIPOCTPAHCTBO B THIILOEpTOBOM mpocTpancTBe L,[0;1]. MoxxHO mozo0path Mociie1oBaTeIbHOCTh HEMPEPBIBHBIX
oyuxuuit {f} u3 L, cxomsmryrocst k paspsisaoit pyukiu f(X) = {0, if X < 1/2, 1, otherwise). Takum o6pasom,
noanpoctpancteo C[0;1] He mosHO = MPOTHBOpPEUHE.

3anaua 8. [Tokasars, 9TO eciv B THIHOEPTOBOM TPOCTpaHCTBE H mOCIe10BaTEMBHOCTD X, €160 cXOmuTes K X H ||Xq||—|[X||, TO
TI0C/IENIOBATENBHOCT X, CXOIUTCS CHIIBHO, T.€. ||X, - X|| — 0.

VYka3zanue. [Ipennonoxum, uto H cemapabensro. Torna oHO n3oMopdHO npoctpancTBy |p. [103TOMY H0CTaTOYHO TOKa3aTh
3TO yTBepKAeHHe 1Tt mpocTpancTsa lp. JleficTBHTeBHO, [|Xy - X|[*= (X=X, Xn=X) = [XalPHIXIP-2(X,X0)= [Xall*-IIXIP+2(X,X-X)—0
(T.k. cormacHO caboi cXoauMOCTH, (X,X,-X) —0).

3agaua 9. Jloxa3arts, uTo 110001 TMHEHHBIN HENPEPHIBHBIN (PYHKIIMOHAN B THIIEOSPTOBOM MPOCTpaHCcTBe H mocTHTraeT HOpMBI
Ha 3aMKHYTOM €IHHHUYHOM ILape.
VYkazanue. Cuntaem, uyto npoctpaHctBo H cenapabensHo. @ynkimonan F(X)=(a,X) nocruraer Hopwmsl ||F||=||a]| Ha a1emenTe

a/llall-



3agaua 10. Haiitu Hopmy onepatopa A, neiictyromiero B npoctpanctse C[0;1], (unu B mpoctpanctse Lo[0;1]): AX = tX(t) .
Orer. Al = sup {IAX] (| < D} = 1.

3amaua 11. Onpenenuts oneparop A'u HOPMBI OMepaTopoB A u A", ecu Ail,—l,, te A(Xg,.. . Xn,... )= A(0,Xqg,. ... Xp,...).
Yka3zaune. ConpspkeHHBIM K |, siBIIsieTcst mpoctpancTBo ¢yHKnnoHanos Buma G(X)=(g,x), rae ge l,. Hyxuo momo6pars
orepatop A" Ha MHOKECTBE TAKHX (YHKITHOHANOB, Takoif uTo (g,AX)=(A"g,X). lna dyskimonana G(x)=(g,x), rae
9=(91,92,- . ..Gn.....) monoxkum A G(X)=G'(X)=(g",X), rze 9'=(42,9s,- -, Gns...). [IOCKOIBKY A [EPEBOIUT ¢ AMHUYHBII LIAP B
eqmHmaHE map, To ||A|| = 1. ITockombKy omepatop A orpaHmden u npoctpamctso |, 6anaxoso, To A’ = ||A]| = 1.

3amaua 12. OnpexnenuTh CEKTp oneparopa A, IEHCTBYIOIIEr0 B IPOCTPAHCTBE

L A(X, e X, en) =

11?1? g n

X3 Xn

Otger. 6(A) = {0} U {A,=1/n, neN}.
Yxkazanue. Oneparop A KOMIAKTEH, IIOATOMY €Tr0 CHEKTP COCTOUT U3 HYJISI M COOCTBEHHBIX 3HaUCHHUU. Uncia A, sSBISTIOTCS
COOCTBEHHBIMM 3HAUEHHUAMHU, T.K. Ker(A-A,1)={0}.

X2

Xl Xn
3anaua 13. B nmpoctpancTBe |2 3a/aH omnepatop A: A(X1 1 Xo ey X, ,) = O,T,? yerry— ... | . JlOK@3aTh, uTO
n

orepaTop A KOMIIAaKTEH, HAMTH €ro CIIeKTP.

Otger. o(A) = {0}.

VYka3zanue. Omnepatop A KOMIIAKTEH, T.K. SBISETCS KOMIIO3UIMECH KOMITAKTHOTO OIIEpaTopa U3 3aa4uu 52 U OrpaHHIeHHOTO
omeparopa (casura). [IockoIBKy Omeparop 3aaH B THIILOEPTOBOM IIPOCTPAHCTBE U KOMITAKTEH, TO YHCI0 0 BXOAHUT B €ro
crexTp. Jlerko moka3aTh, 4T0 COOCTBEHHBIX 3HaUeHHH y oneparopa Het: u3 (A-Al)x = 0, A0 cneayer x =0 .

3agaua 14. [IpuBecTn npuMep TUHEIHOTO, HO HE HEMPEPHIBHOTO (PyHKIINOHAA.

Mpumep. [poctpanctso {Pi(X)} BceBo3moxkHbIx MHOTOWIeHOB Haa R. Hopma: ||P||=max(|P(X)|) va otpeske [0;1/2].
®dyuxuuonan f(P) = P(1). ®yukuuonan f He siBiseTCs HeMpEpbIBHBIM. B caMoM jiene, pacCMOTPUM MOCIIEIOBATEIbHOCTh
P,=X". OueBuHO, uTO ||Py|| = 0, HO f(P,)—>0.

Ha KOHTPONbHOM paboTe:

OT1nnyHo OTNNYHOE peLleHre 3adad

Xopouuo peLLeHne 3a4a4 He HUXKe XOPOLLEro YPOBHS
Y,EI,OBJ'IeTBopI/ITeJ'IbHO yOoBneTBopuTesibHOe pelleHne 3agad
HeynoBneTBopuTENbHO | HEYAOBIIETBOPUTENbHOE peLleHne 3aaad

Ha 3K3aMeHe.

OTnnyHo OTNINYHOE BrajleHue TeOopuel M pelleHue 3adady He HWXKE XOpOLUEero YpOoBHS; MU
OTNINYHOE peLleHne 3a4ady 1 BNageHne Teoprei He HUXKE XOPOLLErO YPOBHS

Xopouuo BMageHWe TeOopue He HMXKE XOpOLUEro YPOBHS W peLleHWe 3adad He Huxke
YLOOBMNETBOPUTENBHOIO YPOBHS; UMW BNaZeHWe Teopuen He HUXKe YAOBNEeTBOPUTENbHOMO
YPOBHS 1 peLleHre 3a4ay HE HDKE XOPOLLEro YPOBHS

YOoBneTBopuTeNbHO YOOBMNETBOPUTENbHOE BrajeHne Teopren 1 yaoBneTBOpUTENbHOE pelleHne 3agad

HeynoBneTBopuTenbHO | HEYAOBMETBOPUTENLHOE BNageHUe Teopuew; UM HeyaoBNeTBOPUTENbHOE pelleHue

3agay




