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BCTYII

[Iporpama HaBuanbHOi mucuuiuliHkd «Bukopucrandss IIK y HaykoBHX J0CTiIKEeHHAX)
CKJIaJIeHa BIAIMOBIHO /0 OCBITHBO-TIPO(ECiitHOT (OCBITHHO-HAYKOBOi) MPOTPaMU MiJrOTOBKU
MIEPIIOro PIBHIO BUIIOT OCBITH — OakaiaBp,

cneniagbHOCTI (Hanpsimy) 104 — ¢i3uka Ta acTpoHOMIs

creniaigizaii

1. Onuc HaBYAJILHOI AUCIHUILIIHA
1.1. Mera Ta 3aB1aHHsA HaBYAILHOI JUCLHUILIIHA

Mertoro BHKJIQAaHHS HaBYalIbHOI Jucuuiunind  «Bukopucrtanns IIK y HaykoBux
JOCIIJDKEHHSAX» € ()OpMYBaHHS YSBJICHb CTYACHTIB IPO Cy4acHi KOMITFOTEpHI TEXHOJOTii Ta

METOAM KOMIT'FOTEPHOTO MOJICTIOBaHHS B (Pi3HIIi.
1.2. OcHoBHiI 3aBmaHHs BHBUYCHHs auciuIUlinn «Bukopucranns IIK y HaykoBux
JOCITI JKSHHSIX»
HAaBYUTHU CTYJICHTIB
IPOBOMTH HAYKOBHH TIOIIYK 3a JI0TIOMOTor0 Internet pecypcis,
pO3pO0IIATH TIpEe3eHTAIIIT JICKITIH Ta HAYKOBUX JIOMOBIEH 3a monomoroto PowerPoint,
OCHOBaM IPOrpaMyBaHHs 3a JJOIOMOI0K0 CUMBOJIbHOTO MakeTy Mathematica,
OCHOBaM po0OTH i3 rpadiuanm penakropom Origin,
BUOMpATH aJIeKBaTHI MiAXOIH JUIs BUPIICHHS (PI3MYHUX 3a/1a4 TOYHUMH Ta HAOIMKEHUMH
METOJIlaMH 3a JIOTIOMOTOI0 HaBYaJIbHOI Ta JIOBIJKOBOI JIITEpaTypH i3 BHKOPHUCTAHHSIM
moxxiBocren T1K.
1.3. KinmbkicTh KpeauTiB 3.
1.4. 3aranpHa KinbKicTs ToauH 90.

1.5. XapakTepucTHKa HaBUYaJIbHO1 AUCITUTUTIHI

O00B’sA3K0Ba

JlenHa ¢popma HaBYaHHS

Pik miaroroBku

40t

Cemectp

/-1

Jlexmii

He nepenbayueni HaBUaIbHUM TIJIAHOM

[TpakTH4Hi, CEeMiHApPChKIi 3aHATTS

32 ron.

JlaGopaTopHi 3aHATTS

He nepenbaueHi HaBUaIbHUM TIJIAHOM

CamocriitHa po6ora

58 roa. (B Tomy umcii 20 roa. Ha KypcoBy po0oTy)

IamBiyanpHI 3aBIaHHS

Kypcosa po6ora

ITin wac camoctirinoi podotn 20 rox. (3 58 rox.)

3ajik

1.6. 3arutanoBaHi pe3ynbTaTH HaBYaHHS
3riIHO 3 BUMOT'aMH OCBITHBO-TIPO(eciiHOT (OCBITHRO-HAYKOBOI) MPOTpaMH CTYA€HTH TOBUHHI
JOCATTU TaKUX PE3yJIbTaTiB HABYAHHS:
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Habytu 0a3oBi ysBIEHHS NPO MOXKIMBOCTI BUKOPUCTAHHSA CYYacHHMX 1HQOpMaIiitHIX
TEXHOJIOT1H JJIs1 MPOBEICHHSI HAYKOBUX JIOCIIPKEHB 1 ONPALIOBAHHS iX pe3ysIbTaTiB, MPUHIUIIH 1
metoau Bukopuctanus [1K y HaykoBHX HOCIIKEHHIX

byrtn 3matHMME 3acTOCOBYBaTH BiAMOBIAHI TpadiuHi peJakKTOPH Ta CHMBOJBHI ITaKeTH
MaTEeMAaTHYHUX OOYUCIICHB ISl TOYHOTO Ta HAOIMKEHOTO PO3B 3Ky (Di3UYHUX 3a/1a4.

2. TeMATHYHHUIi JIAH HABYAJIbHOT TMCIMITiHI

Po3zia 1. CYUYACHI KOMIT'FOTEPHI TEXHOJIOT'TI
Tema 1. Onepaniitna cucrema Windows ta odicHuit maket Microsoft Office: poGorta 3 Tekcramu,
CJICKTPOHHUMH TaOJHIISIMU, TIpe3eHTaIlIsIMH, 0a3amu nanux. Penakrop dopmyn MathType.
Tewma 2. Bigkpurnii odicauii maker Open Office sik anprepnarusa Microsoft Office.
Tewma 3. BugaBauua cuctema Juist HaykoBux myomikamniii LaTeX.
Tema 4. HaykoBuii momyk B Internet. bibmiorpadiuni ta pedeparushi 6a3u ganux: miathi — Web
of Science, Scopus Ta 6e3komirosui — Research Gate, Scholar Google, ORCID. Be3korrrosHa 6a3a
HAyKOBHX IyOumikarii xxx.lanl.gov.

Tema 5. ITinroroBKa mpe3eHTAaliil Ta AEMOHCTpaLiii 3a JomoMororw PowerPoint.

Pozain 2. KOMII'IOTEPHI METOAU JOCJIIKEHHSA
Tema 6. BisibHa cuctema KoM l0TepHOI anredopu Maxima.
Tema 7. Cuctema koMt 1oTepHEX o04mciieHr Mathematica.
Tema 8. I'pacdiuni mosxkuBocti Mathematica.
Tema 9. PoGora i3 macuBamu B Mathematica.
Tema 10. TudepenniroBanns Ta iHTerpyBanss B cuctemi Mathematica.
Tema 11. CuMBOJIBHE Ta YKCENbHE BUPIILIEHHS alreOpaiyHUX Ta TPAHCLIEHIEHTHUX PiBHSHb.
Tema 12. Bupimenns nudepeHianbaux piBHsSHb B cuctemi Mathematica. HoBe B ocranHix
Bepcisix Mathematica: momryk BiIacHHUX 3Ha4Y€Hb Ta BIACHUX (YHKIIN 3a IOIMOMOTOI KOMaHIU
DEigenSystem.
Tema 13. ®ypre-ananiz B Mathematica.
Tema 14. Metonu xomn’rotepHoi animariii B Mathematica.
Tema 15. Excriopr Ta imnopt nanux B Mathematica.
Tema 16. MojientoBaHHsI HEMIHIMHUX KOJMBaHb B KJIACHMYHIM MeXaHili: (pa30Bi HOPTPETH, TOUKH
6idypxarii.
Tema 17. MoaentoBaHHs B KBaHTOBIM MeXaHiIli: TyHEJIbHUN e(eKT, MepioANYHI MOTEHIIi aJIH.
Tema 18. Origin — makeT mporpam /sl YMCEILHOTO aHAM3Y JaHUX Ta HayKoBoi rpadiku. [Tepre
3HalioMcTBO 3 makerom Comsol-Multiphysics

3. CTpyKTYpa HABYAJILHOI IMCIMILIIHI

Ha3Bu momymiB 1 Kinpkicts ronun
TeM JlenHa ¢popma
VYceboro y TOMY YHCII
h)¢ i 1120 1HI c.p
1 2 3 4 5 6 7
Po3zin 1. CYUYACHI KOMII'IOTEPHI TEXHOJIOI'1T




Tema 1 3 1 2
Tema 2 3 1 2
Tema 3 3) 2 2
Tewma 4 5 2 2
Tema 5 3) 2 2
Pasom sa 18 8 10
posaiiom 1
Pozgin 2. KOMII'KOTEPHI METOAU JOCJIIKEHHSA
Tema 6 7 1 2
Tema 7 7 1 2
Tema 8 7 2 2 2
Tema 9 7 2 2 2
Tema 10 7 2 2 2
Tema 11 7 2 2 2
Tema 12 6 2 2 2
Tema 13 6 2 2 2
Tema 14 6 2 2 2
Tema 15 6 2 2 2
Tema 16 6 2 2 2
Tema 17 7 2 2 2
Tema 18 7 2 4
Pasou 3a 86 24 20 28
po3/iioM 2
Ycboro roaua 90 32 20 28
4. TeMu ceMiHApCHKHMX (IPAKTUYHHUX, J1a00PATOPHUX) 3aHATH
Temu NpakTUYHUX 3aHATH BU3HAYAIOTHCS BIAMIOBITHUMHI TEMaMH KypCy.
5. 3aBnanHs 1J151 CAMOCTIiHHOI po6oTH
Ne Buau, 3mict camocTiiHOT po60TH KinpkicTh
3/ FOJINH
1 2 2
Tema 1. | Po3rmisiHyTH MOXKIHBOCTI penaktopy ¢popmyn MathType ta BOyaoBaHoro
penaktopy ¢opmyn makery Microsoft Word. IliarotyBati eneKkTpoHHY 2
BEPCII0 OJHIET 3 JIEKIIiH (32 BUOOPOM CTY/ICHTA)
Tema 2. | PosrisiHyti MosxmBocTi Bimkpuroro makery Open Office. ITigroryBartu 5
€JIGKTPOHHY BEPCit0 OJIHIET 3 JIEKIiH (32 BUOOPOM CTYIEHTa)
Tema 3. | O3HaitoMuTHCA 31 CTPYKTYPOIO TOKYMEHTIB LaTeX Ta MOKIMBOCTAMU 2
odopmiIeHHS MaTeMaTHYHUX (HOpMYIIL.
Tema 4. | IlpoBecTH caMOCTIITHO MOIIYK €JIEKTPOHHHUX PECYpPCIB Ta MOCHUIIaHb 3a 5

TEMOIO CBO€i BUITYCKHOI po00TH OakasaBpa.

Tema 5. | 3poOuTH npe3eHTallito JeKIii o Crenkypey (3a BUOOpPOM CTyAEeHTa) 2

Tema 6. | PoGoTa oHnaiiH 3 CHMBOJIBHUM NakeToM «Maximay — o0uncieHHs
1HTEerpaiB, nodyaoBa rpadikis

Tema 7. | Camocriiino 3a momomororw komanad “HELP — F1” naBuutucs
3HaXoAWTH OCHOBHI Komanu Mathematica (Plot, Integrate, Solve, 2
DSolve Ta iH.), iX onuc, NIPUKIIAJIX 3aCTOCYBaHHS.

Tema 8. | IloOynoBa rpadikiB eleMEHTapHUX Ta CHelialbHUX QYHKIIH B
Mathematica: 1BoBMMipHi, TPUBHMIpHi, KOHTYpPHI, BEKTOPHI, 4
napamerpuuni rpadiku. Komauau Graphics, Graphics3D, ArrowPlot,




DensityPlot, DensityPlot3D. B Tomy umncii BUKOHAHHSI KYpPCOBOi POOOTH
—1ron.

Tema 9.

O06pobka macuBiB nanux. Komanmu List, Table, Select, Join, Union. B
TOMY YHCJIi BUKOHAHHS KypCOBOi pOOOTH — 2 TOL.

Tema 10.

CuMBoIIbHE Ta YKceNbHE TU(EPEHIIIOBaHHS Ta IHTETPyBaHHS B CHCTEMI
Mathematica. B Tomy uwciii BUKOHAHHS KYpCOBOi poOOTH — 2 TOJI.

Tema 11.

CUMBOJIbHE Ta YHCENIbHE BUPIIICHHS anreOpaidyHuX Ta
TPaHCICHIECHTHHUX PiBHSAHB 3a TOMOMOro0 Komana Solve, Roots,
NSolve, FindRoot. B Tomy uuciii BUKOHaHHS! KypcOBOT1 poOOTH — 2ro/1.

Tema 12.

CuMBOJIBHE Ta YHCEIbHE BUPIIICHHS AU epeHITliaIbHUX PIBHSIHb.
3acTocyBaHHA 1151 cTanioHapHoro piBHsHHS [lpeninrepa 3a
nomomororo komang DSolve, NDSolve, DEigensystem. B tomy uunci
BUKOHAaHHS KypCOBOI

poboTu — 2 T

Tema 13.

3HaxopKkeHHs KoediienTiB psany Pyp’e, Dyp’e nepeTBOPeHHS,
nuckpetHe Oyp’e nepeTBopeHHs. B TOMy uncii BUKOHaHHS KypCOBOT
poboTH — 2 To1I.

Tema 14.

CamOCTiiHO IPUIyMaTH Ta peati3yBaTy NPUKIAAA BUKOPUCTAHHS
xomana Animate, Manipulate. CrBopenns gif-caiinis, .avi ta .SWf s
aHiMaIii. B ToMy uucii BUKOHaHHS KypcoBO1 poOOTH — 2 TOJI.

Tema 15.

CaMocCTiitHO ITPOBECTH EKCIOPT Ta IMIIOPT JaHHUX B pi3HUX (popmarax,
KOPHUCTYIOUYHCh KoMaH 1010 Table 1yis crBopeHHs Tabmuib 3 rpadivyHux
daiiniB. B Tomy unciii BUKOHaHHS KypcoBO1 poOOTH — 2 TOJI.

Tema 16.

[TpoBecTn BUBYCHHS HENiHIHHOTO MasTHHKA [[fodiHra Ta TBOX C1abKO
MOB’sI3aHUX MasTHUKIB. B ToMy 4rcii BUKOHAHHS KypcoBoi poOoTu — 2
TOJI.

Tema 17.

3MoeM0BaTH KOe(illieHTH MPOXOKEHHS Ta BIJOUTTS B OTHOMIPHUX
KBaHTOBHUX MOTEHI[IaJIaX 13 CHHTYJISPHOCTSMU 3a JOIIOMOIOI0 METOY
TpaHcdep-marpuili. B ToMy umcii BUKOHaHHSI KypcOBOi poOOTH — 2 roJ1.

Tema 18.

[TpoBectu rpadiuny 00poOKy ekcriepuMeHTaIbHUX ganux B Origin,
KOPHUCTYIOUHCh PI3HUMHU 3aC00aMHU 3TIa/KyBaHHs TaHUX (JTiHiHE
HaOJMKEHHsI, HaOJIM)KEHHS TOJIiHOMaMu, HaOImkeHHs B-crinaitnamu).

Pa3zom

58

6. InauBinyanbHi 3aBIaHHS

KypcoBa po6ora, sika BUKOHY€ETBCS M1 YaC CaMOCTINHHOI poOOTH.

3anpononosani memu Kypcosux po6im

1. MonentoBaHHS «(}a30BUX NOPTPETIB» OJHOBUMIPHUX MEXAHIYHUX CHUCTEM.
2. MogentoBaHHs c1a0KO HETIHIMHUX TBOBUMIPHUX KOJUBAaHb.

3. IlopiBHsIHE MOJENIOBaHHS PYyXY HEPEISATHUBICTCHKOI Ta PENATUBICTCHKOI YACTUMHKH Yy KYJO-

HOBOMY TOJI.
4. MopentoBaHHS pyXy MaTeMaTUYHOTO MasiTHUKA JJIS PI3HUX €HEPTiil.
5. @ypbe-aHai3 CKIaIHUX KOJIUBaHb.

6. MOHeHIOBaHHSI MOIMHPECHHSA eJ'IeKTPOMaFHiTHI/IX XBHJIb Y CUCTEMAX 3 BKIKOUCHHAM IIJIOCKOTO

3pa3ka 3 aHI30TPOITHOO EIEKTPOIOJIAPU3ALIi€r0 3a JornomMoror nakery Comsol-Multiphysics.
7. MoemoBaHHS XBUJIbOBHX ITAKETIB.

8. IlopiBHsIHE MOJENIOBaHHS Ta PO3PaXyHKH OJHOBHMIPHOTO pyXy KJIACMYHOI Ta KBAHTOBOI

YACTHUHKH B TI0JI1 TTOTeHITIary Mop3e

9. IlopiBHsIHE MOJICJIIOBAHHS Ta PO3PAXyYHKH OJHOBHUMIPHOTO PYXy KBAaHTOBOI YaCTHHKH B IOJIi

noTeHIiany Mop3e B KBa3iKJIaCHYHOMY HaOJIM)KEHHI Ta TOYHO.
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10. ITopiBHsAHE MOIETIOBaHHS Ta PO3pPaXyHKH OJHOBHMIPHOTO PyXY KJIACHYHOI Ta KBAaHTOBOI
sacurkw B oyt motermiary U =-U,ch?(x/ ).

11. TTopiBHSIHE MOJICITIOBAHHS Ta PO3PAXYHKH OJHOBHMIPHOTO PyXy KBAaHTOBOI YaCTHHKH B TIOJI
notenuiary Mopse B kBasiknacnaHoMy HabmmkerHi ta touno U =-U, ch®(x/a).

12. Komm’roTepHe BUPIIIECHHS 3a/1a4l PO JIOKaJIbHI PiBHI (JUCKPETHUN CHEKTP) MOTECHIATIB 13
CHHTYJISIPHOCTSIMH 32 JIOTIOMOT'0I0 METOY TpaHchep-MaTpHili.
13. MoaentoBaHHS MOBEAIHKH (€POMArHiTHOI PIIUHH.
14. YucenbHe MOIETIOPOBAHHS JIBYKOMIIOHETHOI TrpadiTamiiiHoi JiH3W 32 JOIOMOTOI0
«peuTpeiricuHra»

Ilpumimka. CTyneHTH 3a 3rofI0I0 3 BUKJIAIa4eM Ta HAyKOBUM KEPIBHUKOM MOXYTh caMi
MIPOIIOHYBATH TEMHU KYPCOBHUX POOIT, SIKi TTOB’SI3aHi 3 IX HAYKOBOIO pPOOOTOIO.

7. MeToau KOHTPOJTI0
[Toroune onuTyBaHH, KypcoBa poOOTa, IEPEeBipKa JOMAIIHIX 3aBJIaHb, 3aJIK.
8. Cxema HapaxyBaHH# 0aJiB

[ToTounuit KOHTPOIIb, ONUTYBAHHS, TIEPEBipKa
JIOMAIIIHIX 3aBJaHb CaMOCTiifHa poOoTa, Cyma
KypcoBa poboTa
Pozmin 1 Po3nin 2 Kog;g(())f;Ha Kypcosa po6ora
T1-T5 T6-T18
25 25 10 40 100

Jlnig 3apaxyBaHHs po3auty | Tpeba npoiTh onuTyBaHHS, BUKOHATH JIOMAIlIHI 3aBJaHHS Ta
oTpuMaTu He MeHme 12,5 GaniB y miacymky. s 3apaxyBaHHsS po3Jily 2 CTYyAEHT NMOBUHEH
HamucaTl KOHTPOJBbHY POOOTY HE MEHIIe HDK Ha 5 0ajiB, NpONTH ONUTYBAHHS, BUKOHATH
JIOMAIIIHI 3aBJaHHs Ta OTpUMaTy He MeHule 12,5 GaiiB, a y miJICyMKy HaOpaTH He MeHIue Hix 17,5
OaniB. CTyA€HT NMOBHHEH BHMKOHATH KYpPCOBY pPOOOTYy, MOJaTH ii B €JIEKTPOHHOMY BHIVIAII,
NPEJCTaBUTH TNPE3EHTAllll0, YCHO 3aXMCTUTH ii i oTpumaru He MeHue 20 GaniB. B kypcosiii
pobori Tpeba mpeacTaBuTH 2-3 OpUTiHAIBHI Mporpamu, Hamucani B Mathematica 13, nporokosu
ix poOOTH Ta KOMII'FOTEpHI aHIMaIlii. 3aJlik BUCTABIIAETHCS 3a MICYMKaMH IOTOYHOTO KOHTPOJIO
Ta 3a Pe3yNbTaTOM 3aXHUCTy KypcoBoi poOoTu. s orpumanHsi 3ajiky Tpeda HaOpatu y
nigcymKy He mene S0 6aJis.

IIxaja omiHlOBaHHSA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HallIOHAJBHOIO MIKAJIO0
HaBqaJIbHOL  ABUIBHOCTL | g YOTUPHUPIBHEBOT JUTSL TBOPiBHEBOL
HPOTATOM CEMECTPY [IKAJIWA OIIHIOBAHHSA [IKAJIW OIIHIOBAHHSA
90 — 100 BIIMIHHO
70-89 noo6pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUTHBHO HE 3apaxOBaHO




9. PekoMeH10BaHa JiTepaTtypa

OcHoBHa JiiTepaTypa

1. Tynx X., To6ounuk 1. Komnsrorepaoe Moaennposanue B pusuke. — M: Mup, 1990.-
Y. 1.-349e.; 4. 2.-400 c.
2. ViabpsHoB B.B. MeTo/p! KBaHTOBOI KMHETUKH . — X.: Buma mkoma, 1987.
-144 c.
3. Tenbuukos K.O., Ueboraes I1.3. LATEX. U3natenbckas cuctema 1jisl BceX. —
HoBocubupck: Cubupckuii xpororpad, 1994.- 294 c.
4, JIsosckuit C.M. HaGop u Bepctka B makere LATEX.- M.: Kocmocundopm, 1994.- 32 8
c.
5. CnuBak M. Bocxururensusiii TEX: PykoBoacTBO 10 KOM(MOPTHOMY H3TOTOBIEHHIO
Hay4HbIX yOnukanuii B makere AMS-TEX.- M.: Mup,1993. — 285 c.
6. Bemsxos H.C., [Tanom B.E., Canosckuii IT.A. TeX s Bcex: Odopmiienre yueOHBIX U
Hay4yHBIX pabot B cucteme LaTeX PDF
M.: Kamxnsriit fom "JIubpoxkom”, 2009. — 208 c.
7. Kanycruna T.B. Komnsrotepnas cucrema Mathematica 3.0 s
nonp3oBatenein. — M. : COJIOH-P, 1999. - 240 c.
8.  Jlpaxonos B.II. Cucremsl cumBonbHOM MatemMatuku Mathematica 2 n
Mathematica 3. - M.: CK Tlpecc, 1998. - 328 c.
9.  Jesaxonos B.I1. Mathematica 4: yueGubiii kypc. - CII6: ITurep, 2001. — 656 c.
10. JIpaxonos B.I1. Mathematica 5.1/5.2/6. IIporpaMmMupoBanue u
MateMatnueckue BeruucieHus. — M. : JIMK-IIpecc, 2008. - 576 c.
11. Tlonoko A.M. Maremaruka s cryaenta. — Cno. : BXB-IletepOypr,
2007. — 368 c.

JonomixkHa Jiitepatypa

1. YnbsaoB B.B. KoMmnbroTepHsie uccienoBanus KBaHTOBBIX siBjeHuid. Y. 1 / B.B. YibsHOB,
H.B. VubsaoB. Monorpagus. — X.: XHY umenu B.H. Kapaszuna, 2012. 208 c.
(http://dspace.univer.kharkov.ua/handle/123456789/8612 )

2. Viesnos B.B. KomnbrotepHslie nccineioBanus KBaHTOBBIX siBieHui. Y. 2 / B.B. YibsHOB,
H.B. VabstHoB. Monorpadus. — X.: XHY umenu B.H. Kapasuna, 2013. —272 c. (http://kaf-theor-
phys.univer.kharkov.ua/Robochi%20programy/comp_metody _issl_part 2.pdf)

3. Hous, I1.I". Mathematica jyist MaTeMaTHKOB
http://dspace.univer.kharkov.ua/handle/123456789/10516

10. ITocunanns Ha iHbOpMaIliiiHi pecypcu B [HTEpHETI, BifcO-TeKIIil, 1HIIIE METOAUYHE
3a0e3MeYeHHs

1. Bipryansnuii nizpyanuk Wolfram Mathematica na ykpainchkiit Ta pociiiChbKiii MOBI.
http://infrastructure.kiev.ua/news/129/

Ta Ha aHIJIHCHKIN MOBI
http://reference.wolfram.com/language/tutorial/VirtualBookOverview.html
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