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PO3POBHUK TMPOIrPAMI:

LLiep6buHa Mapist BonogummnpiBHa, YseH-kKop.AH YKpaiHu, JOKTOp (i3nKo-MaTeMaTUYHUX
HayK, npodecop Kadeapu hyHAaMeHTa/IbHOT MaTeMaTUKN.

Mporpamy cXBasIeHO Ha 3acifilaHHi Kageapy hyHAaMEeHTa/IbHOT MaTeMaTUKM
npotokon Ne 1 Big 31 cepnHs 2020 poky.

3aBigyBay Kadeapu Onekcangp AMMOJbCbKUIA

Mporpamy NOrofkeHo 3 rapaHTOM OCBITHbLOT (NPodieciiHoi) nporpamMm «MartemaTunka.

"apaHT 0CBITHLOI (MPOeciHON)
nporpamm NaHHa BULWUWHAKOBA

[Mporpamy NorofXeHo HayKoBO-MeTOANYHOK KOMICIEK (haKy/IbTETY MaTeMaTUKM i
IHhOpMaTUNKN
potokon Ne 1 Big 31 cepriHa 2020 poky.

"onoBa HayKOBO-MeTOAUYHOT KOMICIT Onbra AHOWEHKO



BCTYTI

Mporpama Hae4asibHOT aucuuniiin  «TEOPIA OMEPATOPIB» cknageHa BignoBigHO Ao
OCBITHbO-MPOECIHOT NporpaMu MigrotoBkn Gakaniasp

cneuianbHocTi 111 - MaTemaTuKa

OCBITHSA Nporpama «MaTemaTuka»

1. Onuc HaBYaNbHOI ANCUUNAIHN

1.1. MeTot0 BMKNafaHHS HaBYa/IbHOI AWUCUMMAIHW € O3HANOMJIEHHA MalbyTHIX Gakanaspis 3i
CNeKTpasIbHOK TEOPiEtD 06MeXeHMX onepaTopis B Mib6epTOBOMY NpocTopi

1.2. OCHOBHUMM 3aBAa@HHAMMW BUBYEHHSA AUCUMMNIHW € OMaHyBaHHA MaibyTHIMK Gakanaspamu
OCHOBHUMW MeTOfaMu [LOCNIIKEHHA OOMEXeHMX OnepaTtopiB, BKIHOYAHOYM  [OCHIAKEHHS
CMEKTPY TeopeMy Ans 06MeXeHMX CaMOCMPSHKHMX orepaTopiB Ta Teopito ®pearonbma Ans
KOMMaKTHMX OrepaTopis.

1.3. KinbKicTb KpeauTis — 4

1.4. 3aranbHa KinbKicTb rognH — 120

1.5. XapakTepucTrKa HaB4Ya/lbHOT AUCLMNIIIHN

3a BM6opom
JeHHa opma HaBYaHHS 3a04Ha (auMcTaHLinHa) popma HaBYaHHSA
PiK niArotoBkn
3-
CemecTtp
6-i
Nekujii
32 rop,.
MpaKTU4HI, ceMiHapCbKi 3aHATTA
32 rop,.
JTabopaTopHi 3aHATTA
CamocTiiiHa po6oTa
56 roga,.

y TOMY 4unCni IHAMBIAYaNbHI 3aBAaHHSA




1.6. 3annaHoBaHi pe3y/nbTaTy HaBYaHHS:

3HaTu:
03HaAYeHHA Ta ro/I0OBHI BNacTMBOCTI KOMMaKTHMX Ta 0OMEeXeHM3 CaMOCNpPsXKHUX OrepaTopiB
MeTOAM LOC/IIKEHHSA CMEKTPY KOMNAKTHMX ONepartopis;

[
[
[

O OO

MeToau

No6yaoBN  CMEKTPAILHOMO  PO3KMNAAAHHS A1 OOMEXEHUX  CaMOCHPSHKHUX

ornepaTopis;
MeTOoAM NO6YA0BU CMEKTPa/IbHOrO PO3KNafaHHA 414 YHITapHMX OrnepaTopis.

YMIiTu:

Kopuctysatucs TeopeMamn PpearonbmMa A1 KOMNaKTHUX OnepaTopis
OyfyBaTu CnekTpasibHe PO3KIafaHHs /19 0OMEXEHUX CaMOCMPSHXKHUX OMNepaTopis;
OyfyBaTu cnekTpasibHe Po3KnafaHHs 415 YHITapHUX OrepaTopis.

2. TemaTUYHWUI Nf1aH HaBYaIbHOT AUCLUMNNIHN

Po3gin 1. OcHOBHI BnacTMBoCTI npocTopy IMinbbepTa.

[

Tema 1. basosi BigomocTi npo npocTip [inbbepTa.

MpyKnagun NiHikHUX NpocTopiB. CKaNsapHMA 4O6YTOK BEKTOPIB Ta BiAMoBigHa
Tonosiorms y npoctopi. MoBHi Ta HeMoBHI NpocTopn. HepiBHicTb Kowww.
OpToHOpMOBaHWIA 6asic y rinbbepToBoMy npoctopi. CenapabenbHi Ta
HecenapabenbHi npocTopu. Mpuknagm. 130MopdHicTbL cenapabenbHUX NPOCTOPIB.
Tema 2. Po3knagaHHs No opToroHaabHOMY 6a3sicy.

Paan ®yp’e. EAMHICTb po3KnagaHHA y pag Pyp’e. HepiBHicTb beccens. PiBHICTb
MapceBans. Metog 'pamma-LUMIATa opTOroHanisayii CCTeEMU He3aNeXXHUX
BEKTOPIB.

Tema 3. l'eomeTpisA rinb6epTOBOro NpocTopy

BifacTaHb Bif TOUKM 40 OMYK/IOT 3aMKHYTOI MHOXMHW. OpPTOroHa/ibHe AONOBHEHHSA
3aMKHYTOro0 nignpocTopy. Po3KiafaHHA NpoCTOpY B OPTOrOHa/IbHY CyMY.

Tema 4. JTiHilHi (hyHKLiaHann B rinb6epToBOMY NPocTOopi. MOHATTA NPO NiHIAHWIA
(hyHKUiaHan. Teopema Pica Ta 3arasibHWiA BUrNa4 NiHiMHOIO HeNepepBHOro
(hyHKUiaHany.

Tema 5. BinieiiHi pyHKUiaHan Ta KeagpaTuyHi (hopMmu.

BnactmBocTi 6iniHINHOro 06MeXeHOoro yHKuiaHany. 3araibHuin BUr g 6iniHiiHOro
06MeXeHOoro (hyHKuiaHany. KBagpaTuyHi (hopmu Ta iX 3B’S30K 3 GiNiHIAHUMK
06MeXeHOoro (hyHKuiaHaiaMu. MNo3nTUBHI KBagpaTuyHi hopmun. HepiBHOCTI 1S
CaMOCMpsHKHUX OMnepaTopiB.

Po3gin 2. KomnakTHi onepaTtopn y rinbbepToBoMy NpocTopi.

0

Tema 6. [OHATTA KOMNaKTHOro onepaTopa
O3HayeHHs1 KOMNATHOr o OrnepaTopy Ta Moro OCHOBHI BNacTUBOCTI. 36iXKHICTb
MOCNiOBHOCTEN KOMMNaKTHUX OMNepaTopiB.

Tema 7. Pe3onbBeHTa onepaTopy Ta iioro CnekTp.

O3HayeHHs pe30/1bBEHTU Ta Ti OCHOBHI BNacTMBOCTI. Pe30/1bBEHTHA MHOXWHA
oriepaTopy Ta A0ro CrneKTp.

Tema 8. Teopia ®pearosbMy KOMNaKTHUX OnepaTopiB..

JoBefeHHA TeopeM dpearonbmy And  KOMMAKTHUX onepaTtopiB. ChekTpasbHe
PO3KNafaHHA 419 CamMOCNPSAXHUX KOMMaKTHUX OreparTopis.



(] Tema 9. 3acTocyBaHHA Teopem Ppefronbmy B Teopii IHTeranbHUX PiBHAHb.
IHTerpanbHi PiBHAHHA NEPLLIOro Ta Apyroro poay. PiBHAHHA BanbTeppa. O3Haku
KOMMaKTHOCTI iHTerpasibHMX onepaTopiB 3 HEOOMEXXEHUMU Spamu.

Teopema e4MHOCTI.

Po3gin 3. CnekTpasibHa Teopema AN 06MeXeHMX CaMOCMPSKHUX Ta YHITapHUX
onepaTopiB.

{1 Tema 10. Mob6yaoBa hyHKLiA Bif CaMOCNPAXKHINX 06MEXKEHNX OnepaTopiB.
MOHOTOHHI MOCNIJOBHOCTI onepaTopiB Ta 1X 36iXHICTb. MobygoBa PYHKLIN, WO €
rPaHNLUAMUMOHOTOHHO CNagHUX MOCNiL4OBHOCTEN NONIHOMIB.

(] Tema 11. CnekTpanbHe po3KnagaHHs Ans caMOCnPs>KHUXI.

MobynoBa crnekTpanbHUX MNpPoeKTopiB. CrekTpasibHa Mipa Ta 1 BMacTUBOCTI.
CnekTpasibHe 306paKeHHs CaMOCNPSHKHOr0 ornepaTopy

(] Tema 12. CnekTpanbHa Teopisa yHiTapHUX onepaTopis.

@yYHKUIT Bif YHITapHMX onepaTopiB. CnekTpasibHi NPOEKTOPK Ta CrepKTpasibHe
300paXXEHHS YHITapHOr 0 onepaTtopy

3. CTpyKTypa HaBYa/IbHOT AUCLUNJTIHN

KinbKicTb roamH

Hassu po3ginis i Tem
[JeHHa hopma HaBYaHHS

Ycboro y TOMY yucri

n n nab | iHg | cp

1 2 3 4 5 6 7

Po3gin 1. OcHOBHI BNacTMBOCTI npocTopy lMinbbepTa.

Tema 1. ba3osi BifLOMOCTI MPO NPOCTIp 5 2 2 4
lnbbepra.

Tema 2. Po3knagaHHs No 0pToroHaIbHOMY 5 2 2 4
6asicy.

Tema 3. FeomMeTpisi TiNbGEPTOBOro NpocTopy 10 2 2 4
Tema 4 JliHiiiHI (hyHKLiaHaM B 8 2 2 4

inb6epTOBOMY NPOCTOPI.

Tema 5. BiniHiiHi (hyHKLiaHa M Ta 8 2 2 4
KBaZpaTuyHi hopmu.

Pasom 3a po3gisiom 1 36 10 10 20

Po3gin 2. KomnakTHi onepatopu y rinb6epToBoMYy NpoCTOpi




Tema 6. [MOHATTA KOMMAKTHOr O oneparopa 10 2 2 5
Tema 7. Pe3onbBeHTa onepaTopy Ta ioro 10 2 2 5
CMNeKTp

Tema 8. Teopia dpearonbmy KomnaktHux | 10 2 2 5
oreparopis.

Tema 9. 3acTocyBaHHs TeopeM Ppearosibmy B 12 4 2 5
TeopiT IHTeralbHUX PIBHAHb.

Pa3om 3a po3aisiom 2 42 10 10 20

Po3gin 3. CnekTpa/nbHa Teopema AN OOMEXEHUX CaMOCMpPSHKHUX Ta

YHITapHMX onepaTopis.

Tema 10. MobyaoBa PyHKLiN Bif 14 4 4 6
CaMOCnPsKHMX 0OMEXXEHMX OrepaTopiB.
Tema 11. CnekTpasibHe po3KnagaHHA 14 6 6 6
CaMOCNpsXXHKX OrepaTopis
Tema 12. CnekTpasibHa Teopist YHITapHUX 14 2 2 4
oreparopis.
Pas3om 3a po3ginom 3 42 12 12 16
YCbOoro roguH 120 32 32 56
4. TeMU NPaKTUYHUX 3aHATb
No Hassa Temu KinbKicTb
3/n roAuH
1 | FonoBHi BNacTMBOCTI FifIbOEPTOBOro NPOCTOPY 10
2 | KomnakTHi onepatopu Ta iX 3aCTOCYBaHHSA B IHTerpalbHUX PIBHAHHAX 10
3 | CnekTpanbHe po3KnafaHHA OOMEXEHUX CaMOCMPSHKHUX Ta KOMMNaKTHUX 12
oreparopiB
Pa3om 32




5. 3aBaaHHSA Ans caMocTiHOT po6oTn

No Buawy , 3micT camocTiliHOT po60oTK Kinb-
3/n KiCTb
OnpaLtoBaHHs JOAaTKOBOro MaTepiany 3a BignoBigHUMMN TeMamK; roavH
61 | MNMonHoTa KNnacu4HMX (hyHKLiiaHa/IbHUX MPOCTOPIB 2
2 | Po3knafaHHs B paan ®yp’e B (hyHKLiaHa/IbHUX NPOCTOpax Ta 4
BUKOPUCTaHHS HepiBHOCTI beccens Ta piBHOCTI NapceBans B 3agavax
3 | Po3knagaHHs NpocTopy B OPTOrOHa/IbHY CyMy MiANpoCcTopiB Ta 10
BUKOPUCTaHHS 3ara/ibHOro BUrNsAy NiHiiHUX Ta BiNiHINHNX
(hyHKLMaHanax
4 | KomnakTtHi onepatopu. Onepatopu [inbbepta-LUmigra. [loBefeHHs 6
KOMMaKTHOCTI pi3HOMaHITHUX orepaTopis
5 | Pe3onbBeHTa Ta CNEKTP onepatopy. BMkopucTaHHSA HepiBHOCTER Ans 6
Pe30/IbBEHTH
6 | Teopemn ®pearonbma Ta iX 3aCTOCYBaHHA ANA PILUEHHS [HTerpasibHUX 10
piBHAHb. OrepaTop BanbTeppa Ta Moro cnekTp
7 | Mobypgosa thyHKLi Bifg onepatopy. Po3KnagaHHA OAMHWLI Ta TUNK 10
CMNeKTpy
8 | CnekTpasibHa Teopema A1 yHiTapHUX onepaTopis. NepeTBopeHHs Keni. 10
Pasom 56

JNeKuii Ta NPaKTUYHI 3aHATTA MPOBOAATLCA ayAMTOPHO. Y pa3i Oro/IoLeHHs KapaHTUHY, 3aHATTH
NPOBOAATLCA ayaUTOPHO abo AucTaHUiiHO (3a gonomorow nnatgopm ZOOM, MOODLE)
BIAMOBIAHO [0 Haka3y pekTopa XapKiBCbKOr0 HauiOHa/IbHOrO  YHIBEPCUTETY

6. IHauBIgyanbHI 3aBAaHHSA
He nepeabaveHi nnaHom

7. MeToan HaBYaHHA

B. H. KapasiHa.

HaBuaHHS 34iNCHIOETbCA Y (HOPMI NeKLii, NPaKTUYHUX 3aHATb, a TaKoX Yy (hopMi caMOCTIiAHOI
po6oTn (onpautoBaHHA HaBYa/lbHOrO MaTtepiany, Po3B’A3aHHA Y4O0BMX 3afad); KOHTPO/bHa

8. MeToamM KOHTPOSII0

po6oTa, CeMECTPOBMIA MiACYMKOBUIA 3aniK (3a BUOOPOM CTYAEHTA).

iMeHi



9. Cxema HapaxyBaHHs 6aniB

IMOTOYHMIA KOHTPO/Ib Ta CAMOCTiHa poboTa

Posgin 1

Po3gin 2 Po3gin 3 | KoHTposibHa

.
N

T4 |T5|T6

po6oTa,nepea- |Pa3om
6ayeHa pobo-

YMM MJTaHOM

1717 3anik | Cyma

8

T9| T
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T
11

T
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20 60 40 |100

KpuTepii oLiHIOBaHHA HaBYa/IbHUX JOCATHEHb

OujiHka
B banax

OuiHKa 3a HaLiOHA/IbHOHO LLIKASIOH

OujiHka

[MosscCHeHHS

90 -
100

BigMiHHO

TeopeTMUHWIA 3MICT KypCY OCBOEHWIA LiiSIKOM, HEOOXIiHI NpaKTUYHi
HaBMYKM pobOTM 3 OCBOEHMM MaTepiaioM CPOPMOBaHI, BCi
HaBYa/IbHI 3aBAaHHA, SKi nepeabdadeHi NPorpaMoro HaBYaHHs,
BWKOHaHI B MOBHOMY 06c#3i, BigMiHHA po6oTa 6e3 MomuniokK abo 3
OZHIEIO HE3HAYHOK MOMUIIKOHO.

70-89

[obpe

TeopeTUYHWIA 3MICT KypCy OCBOEHWIA LLIIKOM, NPaKTUYHI HaBUYKI
po60oTK 3 OCBOEHNM MaTepia/loM B OCHOBHOMY C(hopMOBaHi, BCi
HaBYa/IbHI 3aBAaHHA, SKi nepeabdaydeHi NPorpaMoro HaBYaHHs,
BUKOHaHI, AKICTb BUKOHaHHS XO4HOI0 3 HUX He OLiHEHO
MiHIMa/ibHUM YmcioM 6ani., AesKi BUAKM 3aBaHb BUKOHaHI 3
nomunKamu, poboTa 3 AeKilbKoMa He3Ha4YHVMM MoMuIKaMu, abo 3
OJHI€0 — IBOMA 3HAYHNMM NMOMUNKAMK.

50 -69

3a0BiNbHO

TeopeTUYHWN 3MICT KypCy OCBOEHWI HE MOBHICTHO, afie NPorainHun
He HOCATb ICTOTHOrO XapaKTepy, HeO06XiAHI NPaKTUYHI HAaBUYKM
po60TK 3 OCBOEHNM MaTepia/loM B OCHOBHOMY C(hOpMOBaHi,
GinbLUICTb NepeabdadeHNX NPOrpamMord HaB4YaHHSA HaBYa/IbHUX
3aB/jaHb BUKOHaHO, fesiKi 3 BUKOHAHWX 3aBAaHb, MIiCTATb NMOMWUKMU,
po6oTa 3 TPbOMa 3HA4YHUMU MOMUIIKAMMU,

1-49

He3an0BiNbHO

TeopeTUYHMIA 3MICT KypCy He OCBOEHO, HEOOXIiAHI MPaKTUYHI
HaBM4KM pobOTK He C(HhOPpMOBaHI, BCi BUKOHaHI HaBYa/lbHI 3aBaHHS
MICTATb rpy6i NOMUNKK, A0AATKOBA CaMOCTiliHa poboTa Haf
MaTepiasioM Kypcy He npusee A0 3HAYMMOro NiABULLEHHSA AKOCTI
BMKOHaHH$ HaBYa/IbHMX 3aBfaHb, Po60Ta, WO NoTpebye NOBHOT
nepepobKu




LLIkana oyiHiOBaHHSA

Cyma 6anis 3a BCi BugM OuiHKa 3a HaLioHaIbHOHO LLIKAJIO
HABYaNbHOI  AIAMLHOCTI | a0 yoTynupiBHeBOi [N ABOPiBHEBOI
MPOTArOM CEMECTPY LLIK/N OLLiHKOBAHHS LIKaNN OLLiHKOBAHHS
90 - 100 BiAMIHHO
70-89 fobpe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3aJ0Bi/IbHO He 3apaxoBaHO

10. PekomeHf0BaHa niTeparypa

OcHoBHa niTepatypa

1. Axwuesep H.W., MnasmaH L.M., Teopus NMHENHbIX ONePaToOpOB B MM/IbOEPTOBOM
npoctpaHcTee. T1- K: Bua wkona, 1978.

2. Pup, M., CaiimoH, B.,MeToAbl COBPEMEHHOW MaTemMaThyeckoin usuku. T1- M.: Mup,
1977.

JonomixkHa nitepartypa

1. Eidelman, Yu., Milman, V.,Tsolomitis, A. Functional Analysis. Introductian.- American
mathematical society, Providence, 2017.

2. Tox6epr N.L., Kpeiin M.I". BBeaeHe B TEOPUIO NMHENHBIX HECAMOCOMPSYKEHHbIX
0repaTopoB B rMIbOEPTOBOM MpocTpaHcTBe - M: Hayka., 1965.

11. MNocunnaHHA Ha iHthopMaLiiHi pecypcy B IHTEpPHETI, Bifeo-NeKL,il, iHLe METOANYHE
3abe3rneyveHHs
Wolfram Math World: http://mathworld.wolfram.com/OperatorTheory.html
Wikipedia: https://en.wikipedia.org/wiki/CnekTpanbHasa_Teopus




