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BCTYTI

Mporpama HaBYaNibHOI AgucumniiHm “ BCTYMN A0 OBEPHEHWX 3ALAY CIEKTPA/IBHOIO
AHA/I3Y” CKnageHa BiagmnoBiAHO 40 OCBITHLO-MPOgECiHOT Nporpamm NiaroToBKM «bakanaBp»
cneuianbHocTi 111 - MaTematuka
OCBITHSA Nporpama «MaTemaTuka»

1. Onuc HaBYaNbHOI ANCUUNAIHK

1.1. MeTol0 BMKNafaHHS HaBYa/IbHOI AWUCUMMNIHM € O03HAMOM/IEHHA MabyTHIX GakanaBpiB 3i
CNeKTpa/IbHOKO TEOpIED onepaTopiB Ha npuKnagi AuvdepeHuiaibHoro onepartopa LUTypma-
NiyBinnga Ta CKiHYeHHO-PI3HULEBOTO orepaTopa AKo6i.

1.2. OCHOBHUMW 3aBLAHHAMW BWBYEHHS AVCLWMNMIHW € OMnaHyBaHHS OCHOBHWMMW MeToLamui
LOCNIMKEHHSA AndepeHLianbHNX Ta PI3HULEBUX OMepaTopiB, BKAKOYAKUN LOC/IIKEHHSA CNEKTPY
Ta NPsAMOI | 06epHEHOT CNEKTpasIbHUX 3a4ay ANs TakuxX ornepaTopis.

1.3. KifnbKiCcTb KpeauTis: 5

1.4, 3aranbHa KifibKiCTb roguH: 150

1.5. XapaKTepucTrKa HaB4a/lbHOT AUCLUUMNITIHN

3a BM6opoMm
[eHHa hopma HaBYaHHS | 3ao4Ha (gucTaHuiliHa) (hopma HaBYaHHSA
PiK NiAroToBKu
4-i |
CemecTp
8- \
Nekuyii
32 rog. |
MpaKTUYHI, CEMIHAPCLKi 3aHATTA
32 rog
I'Ia6opaTor’)Hi 3aHATTA
CamocTiiiHa poboTa
86 rog, |

y TOMY YnC/i IHAMBIAYaNbHI 3aBAaHHSA

1.6. 3ansaHoBaHi pe3y/nbTaTy HaBYaHHS:
3HaTu:

MOHATTA | TMW 06epHEHNX 3ajay;

METOAW AOCNIIKEHHS CNeKTPaIbHNX 3afay AN AudepeHLiaibHMX 0nepaTopis;
MOHATTA OMepaTopiB NePeTBOPEHHSA Ta METOAM TX Noby0BK;

TeopemMu EAMHOCTI PEKOHCTPYKLT OrnepaTopiB 3a CNeKTpasibHOK iH(popMaLieto;
(opmynn Kpuctodgens-Aapby Ta MpiHa, BNACTUBOCTI PO3B’A3KiB PIBHAHHA HAKOOI;
MOHATTA HEMepepBHON0 CNEKTPA, Pe30/IbBEHTHOT MHOXMHM, CMEKTPa/IbHOT IYHKLIT Ha
niBOCi Ta CNeKTpasbHOT MaTpULLi Ha BCiil OCi;




CTPYKTYPY Onepatopa pe3o/bBEHTI Ha MiBOCI Ta Ha BCiil OCi;
Teopito Beins gns Bunagky rpaHUYHoi TOUKW.
YMIiTun:

[OCNIAKYBaTU aCUMNTOTUKY BfIACHUX 3HAYeHb AudepeHLiaibHUX Onepartopis 3
PI3HUMM TUMAMW KPanoBNX YMOB;
Oygnysat Ta [OCNigKYBaTU OnepaTopu MepeTBOPEHHA A4  AndepeHuiaibHUX
ornepartopiB ApYroro NopsaKy;
AOCNIKYBAaTU MUTAHHA €AMHOCTI  PEKOHCTPYKLIT AndepeHUiaibHUX 3 Pi3HUMK
TUMaMW CNEeKTPa/IbHUX Ta HE CNEeKTPaSIbHUX JaHWX,
OyfyBsaTti cnekTpasibHy Mipy Yy BUMNaAKy CKiHYeHHOT maTpuui HAKo6i i po3s’ssysatu
acouiioBaHy 06epHeHy 3afayy;
aHanisyBaTy noBefiHKy po3B’a3KiB Beling i 6yayBaTy CneKTpasbHe PO3KnagaHHs Ha
niBoCi Ta Ha BCii1 OCi;

2. TemaTU4YHWUI NfaH HaBYaIbHOT AUCLMNIHN

Po3gin 1. MNpsima Ta 06epHeHa cneKTpanbHa 3agada ansa onepatopis LLUTypma-/liysinns.

- Tema 1. AudpepeHuianbHuii onepaTop LLUITypma-JliyBinns: oyiHKM ans pyHAaMeH T anbHoT
cucTemu.

3arasibHa (hopma ornepartopiB Apyroro Nopaaky. 3seAeHHs fo gopmu LLUTypma-Jliysinns.
Kpaiiosi ymoBu ansi 3afadi Ha CKiHYeHHOMY iHTepBari.

- Tema 2. MoxigHi PpeLle po3s’A3KiB PyHAAMEHT/ILHOI CUCTEMU.

MoxigHa ®pelue onepatopiB y 6aHaHOBKX npocTopax. MoxigHa ®peLue BAaCHUX YHKLiN
onepatopa LLUtypma-JliyBinng BigHOCHO CNeKTpa/ibHOro napameTpa. lNoxigHa ®peLue
BIAHOCHO MoTeHLiany.

- Tema 3. ACMMNTOTMUKA BIACHWX 3HaYeHb Ta BNACHUX YHKL,iiA.

XapakTepucTuyHa PYHKL A CNeKTpasbHOI 3agadi. 3acTocyBaHHs Teopemn PyLue 10
[OCIKEHHA PO3MNOAINY HYNIB XapaKTEPUCTUYHOT PYHKLLIT

- Tema 4. Kpariosi 3agayi ansi rinep60niuHnx piBHSHb.

Minep6oniYHI PiIBHAHHSA, LLLO BUHMKAKOTL NPW NO6YA0BI OnepaTopiB NepeTBopeHHs. 3afada
lNypca. 3agaya Kowi. 3BefileHHA [0 iHTerpanbHNX piBHAHL TUNY BosbTepa

- Tema 5. OnepaTopu NepeTBOPEHHS.

IHTerpanbHuin onepatop IenbaHaa-/1eBiTaHa-MapueHka. 3BeaeHHs 40 3agadi Mypca.

Tema 6. ObepHeHa 3agava ana onepaTopis LLUTypma-Jliysinns.

Teopema €4MHOCTI BiJHOB/IEHHA NOTEHLiaNy 3a ABOMa cnekTpamu. Teopema e4MHOCTI 3a

OAHVM CMEKTPOM A1 CUMETPUYHMX NOTeHLiaiB

Po3gin 2. MNMpsAma Ta obepHeHa cneKTpanbHa 3ajada A1 CKIHYeHHUX, HaniBHECKIHYEHHUX
Ta HeCKIHYeHHUX MaTpuLb AKOOI.

Tema 7. 3arasibHi BNacTUBOCTI PO3B’A3KIB PiBHAHHS K06 Ha BCil OCi.
[iCKpeTHNIA BPOHCKiaH, BNaCTUBOCTI HYMiB PO3B’SI3KIB TUMY CMHYC Ta KOCUHYC. 3B’A30K 3
JeTepMiHaHTamy CKiIHYeHHMUX MaTpulb HKOOI.
- Tema 8. Tpama Ta obepHeHa 3aadi CNeKTPaIbHOro aHanisy And CKiH4eHHOT MaTpuli
AKOOI.
CnekTp i cnekTpasibHa (PYHKLIA CKiHYeHHOT MaTpuui Akobi. OpTOroHasbHI NOAIHOMM.
Mpouec opToroHanisayii LLmigra. O6epHeHa 3agaya 3a CnekTPaibHOK (YHKLUIEL.
Tema 9. ObepHeHa 3agada Ans CKiHYeHHOT MaTpuLui AKko6i 3a A4BoMa crieKTpamu.
MpsamMa 3aga4a; YepryBaHHs TOHYOK UCKPETHOIO CriekTpa. Teopema eAMHOCTI.
Tema 10. CnekTpanbHa yHKLis | PyHKUiS Beiins Ha nisoci.
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Matpuui  onepaTOpHO3HaYHOT MipM | onepaTopa pPe30/ibBEHTU. OPTOroHa/bHICTb
MHOrounieHiB. CrekTpanbHUiA aHanis Matpuui 3i CTanumy enemeHTamy (He30ypeHwit
AMCKPeTHMIA JTannaciad Ha niBoci).

Tema 11. Po3B’a3ku Beiins i cnekTpanbHa MaTpuus 3agadi Ha oci.

PyHKUIT | po3B’sa3kM Beins 3aga4 Ha NiBocAx. CrnekTpasbHUIA aHani3 HeCKIHYeHHOT MaTpuLi

Ako6i 3i CTaNMMK eNnemMeHTamMu.
Tema 12. MepiognyHa maTpuua Skobi nepuogy 2.
Po3B’A3K1 P10Ke, CNEKTP, AOAATKOBUIA CMEKTP, PO3B’si3aHHA 06ePHEHOT 3aaui.

3. CTpyKTypa HaBYa/IbHOI AUCUUMAIHN

KifnbKiCTb roavH

Hasswu po3ginis i Tem [JeHHa hopma
Ycboro y TOMY YUCHi
n n nab | iHg | cp
1 2 3 4 5 6 7
Po3gin 1. MNpsamMa cneKTpasibHa 3a4a4a ansa oneparopis LLUTypma-JliyBinas
Tema 1. indhepeHuianibHUin onepaTtop 10 2 2 6

LLtypma-Sliysinng. OuiHkn ans
(hyHAaMeHTa/IbHOT CUCTEMMU.

Tema 2. MNMoxigHi PpeLle po3B’A3KiB 10 2 2 6

(hyHAaMeHTa/IbHOT CUCTEMMU.

Tema 3. ACMMNTOTMKA BNAaCHMUX 3HAYEHb 14 4 4 6

Tema 4 Kpariosi 3agadi gns rinep6onivHmx 10 2 2 8

PiBHSHb.

Tema 5. Onepatopu NepeTBOPEHHS. 10 2 2 6

Tema 6. ObepHeHa 3afja4a 15 onepartopis 18 4 4 8

LLITypma-Jliysinns.

Pa3om 3a po3sginom 1 72 16 16 40
Po3pin 2. O6epHeHa cnekTpasibHa 3agada 415 onepatopis LUTypma-JliyBinns

Tema 7. 3ara/ibHi BNacTMBOCTI PO3B’SA3KIB 12 2 2 8

PiBHSAHHA HKOO6I Ha BCiiA OCi

Tema 8. [lpama Ta 06epHeHa 3ajadi 14 4 4 6

CNeKTPa/IbHOr0  aHanizy [Ana  CKiHYeHHOT
matpuui AKoo6i

Tema 9. ObepHeHa 3aa4a AN CKiHYEHHOI 10 2 2 6
matpuui FKo6i 3a 4BOMA CNeKTpamu

Tema 10. CrnekTpanbHa QYHKLUIA T (yHKLUIA 10 2 2 6
Beins Ha nisoci

Tema 11. Po3B’A3Ku Beilnd i cnekTpasibHa 16 4 4 8’
maTpuua 3agadi Ha oci

Tema 12. MNepiognyHa MaTpuus AKooi 10 2 2 6
nepuoay 2

Pasom 3a po3gisiom 2 72 16 16 40
MigroToBKa Ao 3aniky (3a BU6opom) 6 6

YCbOro roguH 150 32 32 86




4. TeMy NPaKTUYHUX 3aHATb

No HasBa Temu Kinbkictb
3/n rofuH
1 KpaiioBi 3afja4i Ha CKiHYeHHOMY iHTepBaJli. 2
2 MoyaTKoBI 3afavi A1 piBHAHHA LUTYpma-JliyBinns. 2
3 YTOUYHEHHS aCMMMTOTUYHOT (DOPMY/IA PO3MNOAINY BNaCHUX 3HAYEHb 4
ANs 3afadi 3 KpanosMMKn ymoBamm [ipixne.
4 IHTerpanbHMin onepatop enbaHaa-/leBiTaHa-MapueHka. 3BefeHHS 2
[0 3agadi Nypca
5 MoBHOTA CUCTEMM BlaCHUX (DYHKLi onepatopis LLTypma-Jliysins 2
6 3agaya igeHTUDiKayii napameTpis rinepboniyHNX piBHAHb 4
7 ®opmynun Kpuctoens-Oapby Ta INpiHa 2
8 CnekTp i cnekTpasibHa PYHKLiA CKIHYEHHOT MaTpuui AKO6i. 4
9 MpaAma 3agava: YepryBaHHa TOHOK AUCKPETHOMO CnekTpa. ANroputm 2
BiZIHOB/IEHHA MaTpuLi. Teopema eAMHOCTI
10 | 3B’5130K MiXK CNEKTPasibHOK DYHKLIE i (hyHKL e Beinns. 2
11 | NMobypoBa sapa onepaTopa pPe3osIbBEHTH. 4
12 | dyHKuUia JIanyHoBa, QyHKLIT Beins. 2
Pa3om 32
5. 3aBfaHHs AN camMOCTiNHOT poo60oTH
No Buaw, 3micT caMoCTiHOT pon6oTTH KinbkicTb
3/n rof4uH
OnpautoBaHHA f04ATKOBOro Martepiany 3a BiAnoBiAHMMUN TEMaMW.
BVKOHaHHS [JOMALLHIX 3aBAaHb:
1 | 3aranbHa (hopma oneparopis APYyroro nopsaky. 3Be4eHHs 40 hopmMm 6
LUtypma-/liysinnga. ([omallHe 3aBaHHA)
2 | Pagn HeilvaHa fnist iHTerpasibHMX onepaTopis. 6
3 | MNoxigHa PpeLue BigHOCHO noTeHuiany (JomaluHe 3aBaHHSA) 6
4 | KpaioBi 3agadi mitwaHoro tuny. (JJoMallHe 3aBAaHHS) 8
5 | BnacHi (yHKUiT onepartopis LUTypma-Jliysinng. (JomMallHe 3aBaaHHSA) 6
6 | 3agadi 3 06MEXeHHAMM. ICHYBaHHS MiHIMI3YHOUNX QYHKLLiNA. 8
BapiauyiiHa xapaktepu3sanis MiHIMi3yroumx (yHKLINA.
7 | CnekTpanbHi BNacTiBOCTI KOMNaKTHOro onepatopa. MoHATTA 8
HernepepBHOro CrekTpa caMoCnpsXKeHOoro orneparopa
8 | OnepaTopHWiA Niaxig Ao Npo61eMn MOMEHTIB 6
9 | HenepepBHi Apobu. 6
10 | ®opmyna o6epHeHHs CTinbTheca-INeppoHa 6
11 | Pe30/1bBEHTHI TOTOXHOCTI 8
12 | XapakTepucTnYHi BNaCTUBOCTI CMEKTPY NepiofnMYHOT 3a4a4i 6
IMigrotoBka Ao 3aniky (3a BM6opom). 6
Pasom 86




6. IHauBIgyanbHi 3aBAaHHSA
He nepesn6ayeHi HaBYaIbHM M1aHOM.

7. MeToan HaBYaHHA
JNeKuii Ta NPaKTUYHI 3aHATTA MPOBOAATLCSA ayAUTOPHO. Y pa3i Oro/IOLEeHHS KapaHTUHY, 3aHATTS
NPOBOAATLCA ayAUTOPHO abo AWCTaHUiiHO (3a gonomorow nnatopm ZOOM, MOODLE)
BIAMOBIAHO [0 Haka3y pekTopa XapKiBCbKOro HauiOHa/IbHOr0 YHIBEPCUTETY  iMeHi
B. H. KapasiHa.

8. MeToan KOHTPO/I0

HaBuaHHA 34iNCHIOETLCA Y (hOPMI NeKLii, NPaKTUYHKUX 3aHATb, a TaKoX Yy POpMi caMOCTiHOT
po6oTy (onpautoBaHHS HaBYa/lbHOrO Marepiany, po3B’d3aHHA YyyboBMX 3agad). Metoam
KOHTPO/O: KOHTPO/IbHA po60Ta, MOTOYHWIA (LOMALLHI 3aBfaHHS); MiACYMKOBUIA CEMeCTPOBUIA
3aiK (3a BUOGOPOM CTYZEHTA).

9. Cxema HapaxyBaHHs 6aniB

MoTOYHUIA KOHTPO/b CaMOCTiliHa po60oTa, iIHAMBILYabHI 3aBLaHHA

KoHTponbHa | Pazom | 3anik | Cyma
Posgin 1 Po3gin 2 po6oTa,nepes
6ayeHa
HaBYa/lbHUM
M1aHoM
T|T, T |T|T|T|T|T|T| T |T|T
1123 [4|5/6|7]8|9]10 11|12 20 60 40 100
3/3[3[3/3[3[3/3|3] 3 |5]SH5
KpuTepii ouiHIOBaHHA HaBYalbHUX LOCATHEHb
OuiHka OujiHKa 3a HaLiOHa/IbHOHO LLIKa/I0H0
B 6anax
|Oujinka || [oACHEHHA

TeopeTUUHWI 3MICT KypCY OCBOEHMIA LIiINIKOM, HEOOXIiAHI MPaKTUYHI
HaBMYKM pobOTM 3 OCBOEHMM MaTepiasiloM CPOPMOBaHI, BCi HaBYa/IbHi
90 -100|| BigmiHHO ||3aBAaHHS, fKi Nepef6ayeHi NPorpamMor0 HaB4YaHHs, BUKOHaHI B
NMOBHOMY 06C#3i, BigMiHHa po60Ta 6e3 NOMUIOK abo 3 OfHIED
HE3HaYHOK NMOMUJIKOHO.

TeopeTUYHMIA 3MICT KypCy OCBOEHWIA LLINIKOM, NPaKTUYHI HaBUYKM
po60oTK 3 OCBOEHNM MaTepia/loM B OCHOBHOMY C(hOpMOBaHi, BCi
HaBYa/IbHI 3aBaHHA, SKi nepeabdaydeHi NPorpaMoro HaBYaHHs,

70 -89 [obpe BUKOHaHI, AKICTb BUKOHaHHS XXOAHOI0 3 HUX He OLiHEHO MiHIMa/IbHUM
yncniom 6ani., AesKi BUAW 3aBaHb BUKOHAHI 3 noMuikamn, poborTa 3
[EeKilbKoOMa He3Ha4YHUMK NOMUIKamu, abo 3 OAHIE — BOMA
3HAYHUMU NOMUNIKAMMU.




TeopeTUYHWN 3MICT KypCY OCBOEHWIA HE MOBHICTHO, afie NPOra/InHA He
HOCATb ICTOTHOr0 XapakTepy, HeOOXiAHI NPaKTUYHI HaBNYKN PO6OTY 3
OCBOEHVM MaTepia/ioM B OCHOBHOMY C(hopmOBaHi, BifbLUICTb
nepegbayveHnxX NPOrpaMor0 HaBYaHHS HaBYa/IbHUX 3aBAaHb BUKOHAHO,
[esKi 3 BUKOHaHWX 3aBfaHb, MICTATb NOMWUJIKK, poboTa 3 TpbOMa
3HAYHUMU NOMUNIKAMMU.

50 -69 || 3a#0BiNbHO

TeopeTMyHWIA 3MICT KypCy He OCBOEHO, HEOOXiAHI MPaKTUYHI HaBUYKM
po60TK He chOpPMOBaHi, BCi BUKOHAHI HaBYaslbHI 3aBAaHHSA MICTATb
1-49 ||He3agoBinbHO||[rpy6i noMuUNKK, AoAaTKoBa caMOCTiliHa po60Ta Haf maTtepiasioM Kypcy
He NpuBese A0 3HAYMMOrO NiABULLEHHSA SKOCTI BUKOHaHHS HaBYa/IbHUX
3aBfjaHb, pPo60Ta, L0 NOTPebye NOBHOT NepepobKy.

LLIKana oyiHOBaHHA

Cyma 6anis 3a BCi BMAU OuiHKa 3a HaLiOHa/IbHOO LKA/
HaBHANIBHOL — AIANIBHOCTI | nng ypTypupisHeBoi Wkanu | Ans ABOPiBHEBOI LKA
NPOTArOM CEMECTPY OL|iHIOBAHHS OL|iHIOBAHHS
90 - 100 BiAMIHHO
70-89 Aobpe 3apaxoBaHo
50-69 3a10Bi/IbHO
1-49 He3a[J0Bi/IbHO He 3apax0oBaHO

10. PekomeHz0BaHa niteparypa

OcHoBHa niTepaTypa
1. Kirsch A. An Introduction to the Mathematical Theory of Inverse Problems, Springer-
Verlag, New York, 1996.
2. MapueHko B.A. Onepatopsl LLITypma-J/InysBunns n nx npunoxkeHus. — K.: Hayk. gymka,
1986.
3. Axwuesep H. . Knaccnyeckas npo6nema MomeHToB. —M.:.T'MPMJ1, 1961.

JonomixHa nitepartypa

1. NesutaH b. M., CaprcaH W. C. Onepatops! LUTYpMa -SlInyBunns n Jupaka.— M.:

Hayka. ['n. peg. qwu3.-mat. nnT., 1988.
2. JleButaH b6.M. O6patHble 3agaumn LLtypma -Sinysunna. -M.: Hayka. I'n. peg. hm3.-mart.
nT., 1984.
Poschel J., Trubowitz E., Inverse Spectral Theory.- Academic Press, London, 1987.
Teschl G. Jacobi Operators and Completely Integrable Nonlinear Lattices. — AMS, 2000
MapueHko B. A. BBBefieHIe B TEOPMIO 06paTHbIX 3a4ay CNeKTPasibHOro aHam3a. —
XapbkoB:AKTa, 2005
6. CagmosHuunii B.A. Teopusi onepatopoB.—M.: [poda, 2004
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11. MNMocunaHHs Ha iHopMaLiiiHi pecypcn
Wolfram Math World: http://mathworld.wolfram.com/topics/PartialDifferential Equations.html
Wikipedia: https://en.wikipedia.org/wiki/Differential equation#Partial differential equations
MathOverflow: http://mathoverflow.net/questions/tagged/differential-equations




