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MporpaMy pekoMeHA0BaHO [0 3aTBepAKeHHS BUEHOH pafioto (haKybTeTy MaTeMaTUKM i
iHhopMaTUKN

31 cepnHa 2020 poky, npoTokon Ne 8

PO3POBHUK MPOIrPAMMU:

Mpodecop Kadenpu hyHAaMeHTa/IbHOT MaTeMaTUKN, JOKTOP (Pi3VKO-MaTeEMaTUYHUX HaYK,
npodecop Kageub Bonoanmmnp Muxainnosmy

[Mporpamy cxBasleHO Ha 3acifaHHi Kageapn PpyHAaMeHTa1bHOI MaTeMaTUKN
npotokon Ne 1 Big 31 cepriHa 2020 poky.

3aBifyBay Kagepm Onekcangp AMMOJIbCbKII

Mporpamy NOrofkeHo 3 rapaHTOM OCBITHbLOT (NpodieciiHol) nporpamMmm «MaTemaTuKax»

["apaHT OCBITHLOT (NpPodeciiHOT) Bsuecnas TOPZIEBCbKWIA
nporpamm

[Mporpamy NOro»keHo 3 rapaHTOM OCBITHbLOT (HayKOBOT) nporpammn «MaTemaTunka

MapaHT OCBITHLOT (HayKOBOI) 5
nporpamm OnekcaHgp AMMOJIbCbKNIA

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

"onoBa HayKOBO-MeTOAUYHOT KOMICIT Onbra AHOWEHKO



BCTYTI

Mporpama HaB4yasbHOI AUCLUUNAIHN “dJyHKLI,iOHaﬂbHVIVI aHani3 11~ CKnageHa BiAnoBiAHO
[0 OCBITHBO-NPOMECIHOI Ta OCBITHLO-HAYKOBOI Mporpam MigroToBky Marictp
cneuianbHocTi 111 — Martematuka
OCBITHSA Nporpama «MaTemaTuKa»

1. Onuc HaBYaNIbHOIT ANCUUNIHN

1.1. MeTOK BWKNafaHHA HaBYa/IbHOI AUCLUMNAIHU “(YHKUIOHaNbHWIA aHani3 11”7 €
HafaHHA MainbyTHIM haxiBLsSM 3HaHb Y Fanysi Cy4acHOro hyHKLiOHa/IbHOrO aHani3y.

1.2. OCHOBHVMMW 3aBAAHHAMW BMBYEHHS AMCUWNAIHW € HaBYaHHA CTYAEHTIB
TEOPETUYHNM OCHOBaM i MeToLam (PYHKLIIOHa/IbHOMO aHani3y Ta 3aCTOCYBaHHIO LMX METOAIB Y
IHLWINX MaTeMATUYHUX AMCUMMNIHAX.

1.3. KinbKicTb KpeanTiB — 5

1.4. 3aranbHa KinbKicTb roguH — 150

1.5. XapaKTepucTrKa HaB4Ya/IbHOT AUCUMUMNITIHN

HopmatueHa / 3a BU60pom

[eHHa (hopma HaBYaHHS \ 3ao4yHa (gucTaHuinHa) hopma HaBYaHHS

PiK NiArotoBKn

1-i \
CemecTtp
1-i |
Nekuyii
32 rog, |
MNpaKTU4Hi, CeMiHAPCbKI 3aHATTA
32 rog, |
}'Ia6opaT0|{‘JHi 3aHATTA
CamocTiliHa po6oTa
86 rog. \

y TOMY 4uCni IHAMBIAYaNbHI 3aBAaHHS

po3paxyHKoBO-rpadiyHa pobora (1)

1.6. 3annaHoBaHi pe3y/nbTaTh HaBYaHHSA

Y pe3ynbTaTi BUBYEHHS JaHOr0 KypCy CTYAEHT NOBUHEH
3HaTK :
— OCHOBHI (hakTV Npo 6aHaxoBi NpocTopu, NiANPOCTOPK, (haKTOP-NPOCTOPU, KNACUYHI
npuknagn 6aHaxoBux NPOCTOPIB,;
— CTaHAapTHI hopmum Teopemmn MaHa-baHaxa Ta MeTOAM 3aCTOCYBaHHS LiET TEOPEMMU,;
— NPUHLMN PiBHOMIPHOT HEMepepBHOCTI, TeOpeMy Mpo 06epHeHUIA onepaTop Ta METOAN
3aCTOCYBaHHS LIMX TEOPEM;
— 03HaYeHHS, NPUKNaaM Ta BNacTneocCTi 6asmncy LLlayaepa, KpuTepii NOTOYKOBOT 361XKHOCTI
Ta KOMNaKTHOCTI B TepMiHax 6a3ucy LLlayaepa;
— OCHOBHI (haKTW MPO KOMMaKTHI MHOXMHW Ta KOMMaKTHi orepaTtopu B 6aHaxoBUX
npocTopax;
— e/IEMEHTM CMeKTPasbHOT Teopii onepatopis B 6aHaX0BOMY NPOCTOPI;
— TepPMIHONOrit0 TiNbbepToBa NPOCTOPY, CTaHAAPTHI NPUKNaawW, 3aranbHi Teopemu Ta
Teopito psagis Pyp’e y rinbbepToBOMY NPOCTOPI;
— CMEKTPa/IbHY TEOP {0 CAMOCMNPSHKEHNX ONepaTopiB;



— OCHOBHI (paKTW NPO onepaTopu B NPOCTOpi L, Ta nepeTBopeHHA Pyp’e.

YMITK :

— BOCNIAKYBATU MHOXMHUW Y HOPMOBAHMX MPOCTOPax Ha ONyKNiCTb, NiHIAHICTD,
3aMKHEHICTb, BiAKPUTICTb, NepeaKOMMAaKTHICTb, KOMMaKTHICTb;

— JocnimpKyBsatun onepaTopun y 6aHaxoBOMY NPOCTOPI Ha NMiHINHICTb, HEMEPEPBHICTD,
IH’EKTUBHICTb; CHOP’EKTUBHICTb, KOMMAKTHICTb, OL{iHIOBATX HOPMM OrepaTopis;

— KOpUCTYBaTMCA MOBOIO TifIb6epTOBOro NPoCTOpyY, AOCNILKYBATV OrepaTopu y
6aHaxoBOMY MPOCTOPI HA CaMOCMPSHKEHICTb, YHITAPHICTb; 06UMctoBaTh (YHKLUIT Bif,
onepaTopis, CNEKTP Ta BaCHI Yncnia oneparopis;

— BMKOPUCTOBYBATW HafbaHi y KypCi 3HaHHS 19 PO3B’A3aHHA 3a4a4 TEOPETUYHOIO
XapakTepy.

2. TemaTUYHWUI NfaH HaBYaIbHOT AUCLMNIHN
Po3gin 1. bBaHaxoBi npocTopu

Tema 1. Onepatopu y 6aHaxoBMX MPoCTopax — 3arasibHa Teopis
1. HenepepBHi NiHiliHI onepatopu. 36i>KHICTb 32 HOPMOIO | NOTOYKOBA 30DXKHICTb.
2. ®akTOp-NpOCTip Ta oro noBHoTa. PakTop-BiA0OPAKEHHS.
3. KpuTepiii 3aMKHeHOCTI 06pa3y onepaTopa.
4. CnpsbkeHWin onepatop. 3B'930K MidXK BNaCTUBOCTAMM BUXILHOIO orepaTopa Ta CrpsiXXeHoro o
HbOTO.

Tema 2. basuncu Ta ix 3acToCcyBaHHA
1. Teopema baHaxa Npo onepaTopu YaCTUHHUX CYM.
2. KpuTepiii 6asuca.
3. Onuc NiHiIHUX QyHKLiOHaNiB Ha NPOCTOPI 3 6a3MCOM, 3aranbHW BUM IS4 NiHINHOIO
(hyHKLiOHaNa Ha Co Ta Ha .
4. ipyrwnin cnpshXeHnin npocTip. PedhnekcrBHI NpocTopu.

Tema 3. KoMnaKTu Ta KOMNaKTHi onepaTopu
1. CKiHYeHHOBMMIpPHI OnepaTopy Ta anpoKCMMaTBHA OAUHULA.
2. KpuTtepiii nepe,KOMMNaKTHOCTI MHOXMHW Y NPOCTOPI 3 6a31COM.
3. Teopema Apuena.
4. Teopema ®.Pica Npo HEKOMMAKTHICTb OAUHNYHOT K.
5. BnactmBoCTI CiM'T KOMNAKTHUX OnepaTopis.
6. Teopema ®.Pica Npo KOMMAKTHICTb CIPSXKEHOr0 oreparopa.

Po3pin 2. Teopisa onepaTopis

Tema 4. EneMeHTU CNeKTpasibHOT Teopii onepaTopis
1. CniekTp i BnacHi ymcna. Teopemu Npo 3aMKHEHICTb | 06MEXeHICTb CnekTpa.
2. Teopema JliyBinna ans yyHKLin 3i 3Ha4YeHHAMM y 6aHaX0BOMY NpocTopi. Teopema npo
HEMOPOXXHICTb CNeKTpa.
3. CnekTpanbHa Teopema 15 KOMMaKTHUX OrepaTopis y 6aHaxoBOMYy NpoCcTopi.

Tema 5. OnepaTtopu y rinb6epToBOMY NPOCTOPI
1. ®dopmyna /19 HOPMKU CaMOCTIPSXKEHOr 0 Oneparopa.
2. Teopema Mpo CTPYKTYpPY CNeKTpa CamoCnpsHKEHOro onepaTopa.
3. HopwmanbHi onepatopu. [iicHa Ta ysBHa YacTUHWU. PopMmyna Ans HOPMU.
4. TloniHOMM Ta HenepepBHi (YHKUIT Bif CaMOCMpPSHXKeHOro ornepaTtopa. Teopema Mpo
BiJOOPaXKEHHSA CNEKTPY.
5. YHiTapHi onepatopun. dopmyna nofsgpHOro posknagy.



6. O6mexxeHi 6openesi (PYHKLIT Bif, CaMOCMPSXKEHOro orneparopa Ta CrnekTpasibHa mipa.

Tema 6. Onepatopu B npocTopi L
1. 3B'A30K MiX Ly Nput pi3HKX p.
2. 0-noAibHi nocnigoBHOCTI | Teopema LiHi.
3. MepeTBOpeHHA Dyp’e B Ly Ha oci. dopmynn 0b6epHeHHs. NepeTBopeHHA Dyp’e | 3ropTka.
[MepeTBOpPEHHA PYyp'e | ANdepeHLitoBaHHS.
4. Onepatop ®yp'e B L, Ta 1i0ro cnekTpabHi BNaCTUBOCTI.
5. IHTepnonsyiiiHa Teopema Pica—TopiHa Ta HacnifKu 3 Hel.

3. CTpyKTypa HaBYa/IbHOI AUCUMMAIHN

Hassu po3ginis i Tem KifnbKicTb roaut
[leHHa hopma 3a04Ha thopma
yCbOro y TOMY YuCi yCbOro y TOMY YUCHi
n | n | nab. | iHA. | c.p. n| n |nab. |iHg. [C.p.
1 2 314 5 6 7 8 9/10] 11 | 12 | 13
Po3ain 1. baHaxosi npocTopu
Tema 1. Onepatopn | 32 6* | 6 20
y 6aHaxoBmx
npocropax —
3arasibHa Teopis
Tema 2. Basucn taix | 23 4* | 4 15
3aCTOCYBaHHS
Tema 3. KomnakTn 23 4* | 4 15
Ta KOMMaKTHI
orneparopu
Pa3om 3a po3ginom 1 | 78 14 | 14 50
Po3pin 2. Teopis onepaTopis

Tema 4. EnemMeHTH 22 6* | 6 10
CMeKTpasibHOT Teopii
oreparopiB
Tema 5. Onepatopn | 22 6* | 6 10
y rinbbepToBomMy
npocTopi
Tema 6. Onepatopn | 28 6* | 6 16
B mpocTopi L,
Pa3om 3a po3ginom 2 | 72 18 | 18 36

Ycboro | 150 32| 32 86

rOAuH

)* — 3a gucTaHuiriHot hopmoto, Ha nnatgopmi ZOOM.

4. TeMn ceMiHapCbKMX (NPaKTUYHUX, /TabopaTOPHMX) 3aHATb

No Hassa Temu KinbKicTb
3/n roAVH

1 | 36DKHICTb 32 HOPMOLO | MOTOYKOBA 36IXKHICTb 2

2 | PakTop-npocTip 2

3 | JiHiliHa He3a/IeXHICTb Ta MOBHOTA CUCTEM €/IEMEHTIB 2




4 | basncu Ta KOOpAMHATHI (DYHKLIOHaIW 2
5 | CnpsbkeHi onepaTopu 2
6 | EncinoH-ciTkn, nepeKOMNaKT, KOMMaKTy 2
7 | CKIHYeHHOBVMIpPHI Ta KOMMAKTHI oneparopu 2
8 | KoHTponbHa poboTa 2
9 | CneKTp I BNacHi Yy1cna oneparopa 2
10 | Pe3osibBeHTA Ta Ti BNACTUBCTI 2
11 | Hopma camocnpsKeHOro orneparopa Ta oro CnekTp 2
12 | dyHKUiT Big onepaTopa 2
13 | YHiTapHi onepaTopu Ta NONSPHWIA pO3KNaz 2
14 | 3B'A30K MiX L, npu pi3HKUX p. 2
15 | lepeTBOpeHHs Dyp’e 2
16 | KoHTposnbHa poboTa. 2
Pa3om 32
5. 3aBaaHHSA AN caMOoCTiHOT po60oTH
No Bugun, 3micT camoCTiinHOT po60TH Kinbkictb
3/n rof1H
OnpautoBaHHA 3a3Ha4eHNX TeM 338 KOHCMEKTOM:
1 Onepatopu y 6aHax0BMX NPOCTOPax — 3arajibHa Teopis 20
2 | basncy Ta X 3aCTOCYBaHHA 10
3 | KomMnaktui Ta KOMMNakKTHI orneparopu 10
4 | EnemMeHTV CneKTpasibHOT Teopil onepaTopis 10
5 | Onepatopu Y rinb6epToBOMY NPOCTOPI 10
6 | Onepatopu B npocTopi L, 16
7 | BukoHaHH$ po3paxyHKOBO-rpaQi4yHoi po6oTu 10
Pasom 86

iMeHi

1) NOTOYHMIA CEMECTPOBUIA (AOMaLLHI

6. IHAMBIgYyaNbHI 3aBAaHHA
Po3paxyHKoBO-rpadiyHa poborta (1).

7. MeTogM HaB4YaHHA

Jlekuii Ta NpaKkTUYHI 3aHATTA NPOBOAATLCA ayAUTOPHO. Y pasi OrosioLleHHs
KapaHTWHY, 3aHATTA NPOBOAATLCA ayAUTOPHO abo AMCTaHLINHO (3a 4ONOMOroK NAaTghopMm
ZOOM, MOODLE) BianoBiAHO 40 HakKa3y peKTopa XapKiBCbKOro HaLioHa/IbHOrO YHIBEPCUTETY

B.H.KapasiHa.
8. MeToAmM KOHTPOS0
3aBfjaHHs);

KOHTPO/bHa poboTa (1);
2) NiACYMKOBWIA eK3aMeH.

9. Cxema HapaxyBaHHs 6asiB

po3paxyHKoBo-rpaiyHa pobota (1);

MOTOYHUIA KOHTPO/b, CAMOCTIHA Po60Ta, IHAMBIAYaNbHI 3aBAaHHS
KOHTponbHa Ek3ameH | Cyma
po6oTa, Po3paxyHKOBO-
Po3gin 1 Po3gin 2 nepeabaveHa | rpadivHa Pasom
HaBYa/lbHUM | poboTa
nnaHoM
15 15 15 15 60 40 100




KpuTepii ouiHIOBaHHA HaBYalbHUX JOCATHEHb

OuiHka
B 6anax

OuiHKa 3a HaLiOHa/IbHOHO LLIKAJIoH0

|OuiHka

[MosscCHeHHS

90 -100

BiaMiHHO

TeopeTMUHWIA 3MICT KypCy OCBOEHWIA LIINIKOM, HEOOXiHI NpPaKTUYHi
HaBMYKM poBOTM 3 OCBOEHMM MaTepiaioM C(hOpMOBaHI, BCi HaBYa/IbHI
3aBaHHA, fKi nepefbdayeHi NporpamMor0 HaB4YaHHA BUKOHAHI B MOBHOMY
06cs3i, BigMiHHa po6oTa 6e3 NOMWIOK abo 3 OAHIE HE3HAUYHOHD
MOMWKOHO.

70-89

[obpe

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA LLINIKOM, NPaKTUYHI HaBUYKM
po60oTK 3 OCBOEHNM MaTepia/iloM B OCHOBHOMY C(hOpMOBaHi, BCi
HaBYa/IbHI 3aBfaHHA, SiKi nepeabayveHi NporpaMoro HaB4aHHS BUKOHaHI,
AKICTb BUKOHaHHS YXOAHOM0 3 HUX He OLiHEHO MiHIMa/IbHUM YMC/IOM
6ani., fesKi BUAM 3aBAaHb BUKOHAHI 3 NOMUIKamu, poboTa 3
[EeKi/lbKOMa He3Ha4YHUMK NOMUIKaMu, abo 3 OAHIE — BOMA
3HAYHUMU NOMUNIKAMMU.

50 -69

3a0BiNbHO

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA HE MOBHICTHO, asie NPOra/iiHn He
HOCATb ICTOTHOrO XapakTepy, HeoOXiAHI NPaKTUYHI HaBUYKM PO6OTH 3
OCBOEHUM MaTepiasioMm B OCHOBHOMY CPOPMOBaHi, 6iflbLUiCTb
nepes6ayeHnx NPoOrpamo0 HaBYaHHA HaBYa/IbHUX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MiCTATb NOMU/IKK, poboTa 3 TpbOMa
3HAYHVMW NOMWU/IKaMW.

1-49

He3afoBinbHO

TeopeTUYHMI 3MICT KypCY HE OCBOEHO, HEOOXiAHI MPaKTUYHI HaBUYKMN
po60oTK He ChopMOBaHi, BUKOHaHI HaBYa/lbHi 3aBAaHHA MICTATb rpyoi
NOMWU/IKK, 10AATKOBa CaMOCTiHa pob0Ta Hag MaTepiasiom Kypcy He
npueese A0 3Ha4MMOro NiABULLEHHSA SKOCTI BUKOHaHHSA HaBYa/IbHUX
3aBfjaHb, PO60Ta, L0 NOTPebye NOBHOI NepepobKu

LLIkana ouiHiOBaHHSA

Cywma 6aniB 3a BCi BUAN HaBYa/IbHOT

OuiHKa 3a HaLiOHa/IbHOO LLIKAJIoH0

LISNBHOCTI NPOTArOM CEMeCTpy AN19 YOTUPUPIBHEBOT [NA ABOPIBHEBOI
LLIKA/IN OLiHIOBaHHSA LLIKa/IX OLiHIOBaHHSA
90 - 100 BiAMIHHO
70-89 [o6pe 3apaxoBaHo
50-69 3a/10BiNIbHO
1-49 He3a0Bi/IbHO He 3apaxoBaHO




10. PekomeHpOBaHa niteparypa
OcHoBHa niTepaTypa

1. Kageub B.M. Kypc (yHKUioHanbHOro aHanisy Ta Teopii Mipu. TigpyyHuk. — JIbBiB:
Bugaseupb |.E. Umkmkos, 2012. — 590 c. — (Cepis “YHiBepcuTeTCbKa 6i6nioTeka”)

JonomixHa nitepatypa

1. baHax C., Kypc dyHKuioHanbHOro aHanisy, Kuis, «Paf. wwkonax», 1948.

2. bepesaHckuin FO. M., Yc IT.@., LWWegTens 3.I'., PyHKLUMOHaAbHBIN aHanun3, KniB: «Buwa
LKona», 1990.

3. PyauH Y. ®yHKUMOHaNbHBIA aHanmn3. M., «Mup», 1975.

4. Konmoropos A.H., ®omuH C.B., 3neMeHTbl Teopun QyHKLMIA 1 QYHKLMOHaIbHOTO aHa/n3a,
M., «Hayka», 1989.

5. ToctepHuk J1.A., Co6oneB B.W., nemeHTbl (hyHKLUMOHaNbHOI0 aHannsa, M., «Hayka», 1965

11. MocrnaHHA Ha iHhopMaLinHi pecypcy B IHTepHETI, Bigeo-neKuil, iHLLe METOANYHE
3abe3neyveHHs

1. http://page.mi.fu-berlin.de/werner99/kadetsbook/Kadets Functional Analysis.pdf
2. https://lwww.springer.com/us/book/9783319920030



