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BCTYII

[IporpaMa HaBUATBHOI TUCIUTUTIHA « ACHMIITOTHYHI MeToIH Y (pi3uui» CkiazeHa BiAMOBITHO
JI0 OCBITHBO-TIPO(ECIHHOT TPOrpamMu MiArOTOBKH IEPIIIOTO PiBHIO BHINOI OCBITH — MaricTp

cneniagbHOCTI (Hanpsamy) — 104 — «di3zuka Ta acTpoHOMIS»

OCBITHBO-TIpO(eciitHa mporpama — ¢izuka

1. Onuc HaBYAJILHOI AUCIHUILIIHA

1.1. Mera Ta 3aBnaHHs HaB4YaJIbHOI IUCIIAILIIIHA
MeToro BHKJIAJaHHS HABYAIBHO! TUCIUILUIIHA «ACHMOTOTHYHI MeTomu y ¢i3uii» €
dbopMyBaHHS YSBJICHb CTYJEHTIB MPO OCHOBHI TEOPETUKO-MATEeMAaTH4HI METOAU OOYHCICHHS
HaOJIMKEHNX BUPA3iB Ta PO3B’SA3KiB PiBHSHb.
1.2. OcHOBHI 3aBJIaHHSI BUBYCHHS TUCHUIUTIHH « ACUMITOTHYHI METOIU Y (PI3UIII»
- O3HAWOMIICHHS CTYJICHTIB 3 METOJIaMU HAOJIMKCHUX O0UHCIICHB,
- BHUBYEHHS CTyJEHTaMU TEpPMiHIB, SIKi IOB’53aHi 13 aCUMIITOTUKaMH,
- HaBYMTH CTYJIECHTIB 0OMpATH aJeKBaTHI MiAXO0IH JUIs BUPIIICHHS (Pi3MUHUX 33124 Ha-
ONMMKEHUMH METO/IaMHU 33 JOTIOMOTOI0 HaBYaJIbHOI Ta JOB1JIKOBOI JIiTEpaTypH.
1.3. KinbKicTh KpeauTiB 3.
1.4. 3aranpHa KinbKicTh rogu 90.

1.5. XapakTepucTHKa HaBYAIbHOT JUCITUILUTIHI

3a Bubopom

Jlenna ¢popma HaBuaHHs

Pix miaroroBku

2-i1

Cemectp

3-i

Jlexmii

He nepenbayeHi HaBYaIpHUM TJIAHOM

[TpakTHuHI, cEeMIHAPChKI 3aHATTSI

He nepenbaueHi HaB4aaIbHUM IJIAHOM

JlaGopaTopHi 3aHATTA

54 rox.

CamocriitHa poOoTta

36 rox.

[HMBiyaNIbHI 3aBIAHHS

He nepenbayueHi HaBUaIbHUM TIJIAHOM

3ajik

1.6. 3arutanoBaHi pe3yIbTaTH HABYaHHS
3riHO 3 BHMOTaMM OCBITHbO-TIpOQeciiiHOi (OCBITHRO-HAYKOBOI) MpPOTrpamMH CTYACHTH
MOBMHHI IOCSTTH TaKUX Pe3yJIbTaTiB HAaBUAHHS:
3HaTH, po3yMiTH Ta OyTH 3JaTHUM 3aCTOCOBYBaTH Ha 0a30BOMY piBHI MPHUHIMIIM Ta Me-
TOJIM 00UYMCIICHHS HAOIMKEHUX BUPa3iB Ta po3B’3KiB PIBHAHb MAaTEMaTUYHOI Ta TEOPETHYHOT i-
3WKH.

Bytn 3matHUMHM 3acTOCOBYBAaTH BIANOBIAHI ACHMIOTOTHYHI METOAM JJIsi HAOIMXKEHOTrO
PO3B’SI3Ky MaTeMaTUYHUX Ta (HI3UUHUX 33/1a4, BOPOBAIKYBATH 37100yTi pyHIaMEHTaIbHI 3HAaHHS
3 ILOTO PO3ALTY MPH PO3pOOIII HOBUX HAYKOBUX METOJUK IS aICKBATHUX HAOIMKEHHUX pPO3paxy-
HKIB 3aJ1a4 Cy4yacHOT TEOPETUYIHOI (Pi3HUKH.



2. TeMaTHYHUH IIJIAH HABYAJILHOI AUCIUILIIHA

Huka aadoparopuux podiT 1. IlpocTimi HaOIMKeHI 00UHMCIIEHHS
Tema 1. BBeeHHs B acUMNTOTHYHI MeToau. YuncenpHi Ta cnemianbHi QyHKIii. ACHMOTOTHYHE
po3KIIaaHHs (PyHKITi.
Tema 2. PiBHSHHS B yacTUHHUX NOXinHUX. [Ipukiamy 3 ¢i3uku.. [HTErpyBaHHS YaCTUHAMHU.
Tewma 3. Psau. Ctynenesi psau. Psa Teiinopa Ta Makiopena.
Tema 4. CumBonu Jlannay «O» (Benuke) Ta «o» (Mane). OOYUCIICHHS 1 OIIHKA MTOXHOKH.
Tema 5. TpancuennentHi piBHsHHA. HesBHI pyHkiii. MeTon o6epHenns Jlarpanka.
Tema 6. Acumntornyne oduncienHs cyM. ['eomeTpuuni Ta rpadidai HaOIKEHHS.

Huxa nadoparopHux podir 2. Hadau:keHe po3B’si3anHs AudepeHliaIbHUX PiBHIHD
Tema 7. AcUMOTOTHYHI pO3B’sI3KH qudepeHIiagbHuX piBHAHB. [udepeHiiiaabHi piBHIHHS 3 Ma-
JIMM TTAPaMETPOM.
Tema 8. UucenbHi MeTOIH
Tema 9. Ananituuni meroau. Meto Bapiallii JoBUTbHOT ctasnoi (MeTos Jlarpanxka).
Tema 10. CunrynspHo 30ypeHi AudepeHiiaabHi piBHSIHHS.
Tema 11. Meton Ban-nep-Ilons. CnaOka HemiHIWHICTh y PIBHSAHHSAX KOJMBaHb. MeTOJ aHTap-
MOHIYHUX KOJUBAHb.
Tema 12. I'pacdixu po3B’s3kiB qudepeHiaabHuX piBHAHE. Metoa (a3oBoi rionmau. DazoBuit
MOPTPET.

Muka JadopaTopHux podiT 3. ACMMITOTHYHE 00UMC/IEHHS IHTErpaJiB
Tema 13. ACUMNOTOTHKH iHTETpasIiB. 3arajibHi METOM HAOIMKEHOTO OOYMCIICHHS IHTETPaIiB.
Tema 14. Metoa majoro napamerpa.
Tema 15. MeTon BUIUJIEHHS OCHOBHOTO BHECKY.
Tema 16. Meton Jlamnaca. MeTos iHTerpyBaHHS YacTHUHAMHU.
Tema 17. [nterpanu ®yp’e.
Tema 18. Metoa cranionapHoi ¢a3u. Meron nepesaiy.

3. CTpyKTypa HABYAJIBHOI THCHHILTIHA (YAChIl IOMEHSINCH!!!)

Hazsu MmomymiB i KinbkicTh roaun
TeM Jlenna dhopma
Ycporo y TOMY YHCII
bt o 1120 1HI c.p
1 2 3 4 5 6 7
Po3aia 1. Ilpocrimi HaGnkeHi 00Unc/IeHHA
Tema 1 5 3 2
Tema 2 5 3 2
Tema 3 5 3 2
Tema 4 5 3 2
Tema 5 5 3 2
Tema 6 5 3 2
Pasou 3a 30 18 12
po3zaiiom 1
Po3nin 2. HaGanxkeHne po3B’sizaHHs qu(epeHLialbHUX PiBHAHb

Tema 7 5 3 2
Tema 8 5 3 2
Tema 9 5 3 2
Tema 10 5 3 2
Tema 11 5 3 2
Tema 12 5 3 2




Pasom 3a 30 18 12
pO31JIOM 2
Po3nin 3. AcuMnToTH4yHe 004N C/ICHHS iHTerpaJiB

Tema 13 5 3 2
Tema 14 5 3 2
Tema 15 5 3 2
Tema 16 5 3 2
Tema 17 5 3 2
Tema 18 5 3 2
Pasowm 3a 30 18 12
po3aiioM 3

Ycboro roauu 90 54 36

4. Temu ceMiHapcbKHX (IPAKTHYHHX, JA00PATOPHUX) 3aHATH
[TpakTr4Hi 3aHATTS HaBYAJIbLHUM IUIAHOM He Iepe10ayeHi.

5. 3aBaanHs 11 caMOCTIiiiHOT podoTH
Toschenns w000 moeo, wo noguHen 3pooumu cmyoeHm nio 4ac camocmiiunoi pobomu.
1. Tlo BciM HMXKYE BKa3aHUM TeMaM MPOYMTATH BiAMOBIAHI maparpadu B miapyuyHukax [1-7]
2. OmnparroBaTi KOHCIEKTH Ja00paTOPHUX 3aHSTh
3. CamocTiiiHO 3HAWTH PO3B’SA3KU BIANOBIIHUX MPAKTUYHHUX 3aBJaHb Ta MIATOTYBATHUCS IO
3axHuCTy J1a00paTOPHHUX POOIT.

No Buau, 3mict camocTiiiHOT poOoTH Kinekicts
3/l TOJINH
1 2 2
Tema 1. | OGuuciIeHHs 1 OILIIHKA TOXUOKH. 2
Tema 2. | TpancueHaeHTHI anreOpaiuHi piBHSHHS. 2
Tema 3. | HesBHi ¢yHkuii. Meton oGepHenHs Jlarpanxka. 2
Tema 4. | AcuMnToTHuHE OOUYHCIEHHS CYM. 2
Tema 5. | ACUMITOTHKH B T€OMETDIi. 2
Tema 6. | HaGnuxena noOyaosa rpadikiB QyHKITIH. 2
Tema 7. | udepeHuianpHi piBHSHHS 3 MAJIUM aPAMETPOM. 2
Tema 8. | PimeHHst qudepeHniagbHUX piBHAHb B OKOJII 0COOIMBOI TOUKH. 2
Tema 9. | CunrynsipHo 30ypeHi qudepeHiianbHi piBHSIHHSL. 2
Tema 10. | Cniabka HeNiHIMHICTh B PIBHSHHIX KOJUBAHb. 2
Tema 11. | Habnukeni rpadiku po3B’si3KiB AudepeHIiabHUX PIBHSHbD. 2
Tema 12. | ®a30Bi NOPTPETH. 2
Tema 13. | 3aranpHi MeTOM HAOIMKEHOTO OOUMCIICHHS 1HTErPaIiB. 2
Tema 14. | BukopucrtanHs IHTETpyBaHHS [0 YaCTHHAX JJIsi HAOIM>KEHOTO 5
00YHCIICHHS.

Tema 15. | AcuMITOTHYHI BUpa3u Ajs nepeTBopeHHs Pyp'e. 2
Tema 16. | Meton ctamionapHoi da3u. 2
Tema 17. | Meron Jlamnaca. 2
Tema 18. | Meroa nepeaiy. 2
Pazom 36

6. InauBinyanbHi 3aB1aHHSA
He nepen6aueHi HaB4aIbHUM TIAHOM.
7. MeToau KOHTPOJII0
[ToTouHe onUTYBaHHS, 3aXHUCT JIAOOPATOPHUX POOIT, MUCEMOBHIA 3aJiK.



8. Cxema HapaxyBaHHs 0aJiiB

[ToToYHMIT KOHTPOJIb, CAMOCTIHA PO0O0TA, 3aXKUCT Ja0OPATOPHUX POOIT 3aiik Cyma
Po3min 1 Po3min 2 Pozmin 3 Pasom
T1-T6 T7-T12 T13-T18
20 20 20 60 40 100

Jlnst 3apaxyBaHHS 3alliKy CTYJCHT IOBUHEH 3/aTH TPU LHUKIN J1A0OpaTOpHUX pOOIT,
BHUKOHATH JJOMAIITHI 3aBAaHHs 1 HaOpatu He MeHie 10 6amiB 3a KOXKHUH 3 pO3iIiB (LIUKIIIB pOOIT).
JJis mommycKy 70 MACBMOBOTO 3aJliKy Tpeba OTpHMATH 3a MiJICyMKaMH TIOTOYHOTO KOHTPOJIIO HE
menme 30 GamiB. 3a muckMOBHIA 3aiiK Tpeba oTpumaru He MeHumie 20 GaliB Ta B MiACYMKY HE
meH1e 50 GaiB.

Hlkana ouiHwBaHHA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HallIOHAJIBHOO IIKAJIO0
HaBHaNbHOL  AVIIBHOCTL | 1y qyorupupiBHeBOi JUIS IBOPiBHEBOI
HPOTATOM CEMECTPY [IKAJIW OLIHIOBAHHS | IUKaJIW OLIIHIOBAHHSA
90 - 100 BIIMIHHO
70-89 no00pe
3apaxoBaHO
50-69 3a0BUILHO
1-49 HE3aJ0BUIBHO HE 3apaxoOBaHO

9. PexomengoBana Jiteparypa
OcHoBHa JiiTepaTypa

1. Frank W. J. Olver, Asymptotics and Special Functions, New York: Academic Press, 1997, 553
p.

2. George B. Arfken, Hans J. Weber, Frank E. Harris, Mathematical methods for phisicists, A
Comprehensive Guide, 7-th edition, 2013 Elsevier Inc., 1195 p.

3. M.I. llIkine. ACUMIITOTHYHI METOJU B JudepeHnianbHux piBHsIHHAX. K.: Buma mxkomna, 1971.
4. W. Wasow. Asymptotic expansions for ordinary differential equations. New York: Courier
Dover Publications, 2018.

5. Ali H. Nayfeh. Perturbation Methods. WILEY-VCH Verlag GmbH & CO. KGaA, Weinheim,
2004, p. 441

6. Caixkko H.B. ACHMITOTHYHI PO3BHHEHHS IHTETPAJiB, 3aJ€KHUX BiJ MapaMmeTpa. 3amopizkKs:
34V, 2004.

7. AnoctonoB C. C., PoxmanoBa T. M. MartemaTnuHi MeToAM HaOMMKEHUX OOYHCIEHb Yy
teopernyHiit ¢izuni. Xapki: XHY imeni B. H. Kapasina, 2021.

JonomixHa jitepatypa

1. IL.d. CamyceHko. ACHUMOTOTHYHE I1HTETPYBaHHS CHUHIYJAPHO 30ypeHHX CHCTEM
nudepeHiaTbHOPYHKIIIOHANBHUX ~ pIBHSHb 3 BupomkeHHsmu. K.: HIIY imeni M.IL
Jparomanosa, 2011.

2. A.B. Vasileva, V. F. Butuzov, L. V. Kalachev. The Boundary Function Method for Singular
Perturbation Problems. Philadelphia: SIAM, 1995



10. ITocunanns Ha indopmaniiiHi pecypcu B IHTepHeTi, Bigeo-jaexkuii, iHie
MeTOAMYHe 3a0e3nmedeHHs
Caiit kadeapu TeopeTHUHOI PizuKu:
http://kaf-theor-
phys.univer.kharkov.ua/Robochi%20programy/Asimptoticheskie _Metody.PDF
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