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Po6oua mporpama HaB4AIbHOT AUCITUTUTIHU
IIporpamMyBaHHS 111 HAVKOBHX J0CTIKEHb.
Oo0uncJaI0BAJILHI MeTOIHN Pi3HKH HAHOCTPYKTYP

(Ha3Ba HABYAIBHOT AUCIUILIIHH)

CKJIaJIeHa BIJMOBIJIHO JO OCBITHbO-HAaykoBoi mporpamu «lIpuknamHa ¢izuka Ta
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META HABYAJIbHOI JUCIUILJITHA

HaOyrtss 3mo0yBauamu TEOPETHYHHMX 3HAHb 1 MPAKTUYHUX HABUYOK IPOrpamMyBaHHS,
YHCEIBHOTO MOJICTIOBAHHA Ta O0YHMCIIOBAIBHOTO aHAJi3y, HEOOXITHUX IS IPOBEACHHS CY4aCHHUX
HAayKOBUX JOCIIDKEHB y rainy3i (i3uku HaHOCTPYKTYyp. Juciuriiina cnpsMoBaHa Ha (OpMyBaHHS
BMiHb 3aCTOCOBYBaTH MOBY IiporpamysanHs Python, crienianizoBani 6i6motexu SciPy Ta SymPy, a
TakoXk KoMir totepHi cuctemMu Wolfram Mathematica i COMSOL Multiphysics mist po3B’si3aHHS
NPUKIAJIHUX 3a/1a4, 30KpeMa — JUIS YHCEIbHOTO pPO3B’A3aHHSA JU(EPEHIIAIbHUX PIBHSIHB,
00YMCIIeHHS BJACHUX 3HAYEHb 1 MOJICTIOBAHHA (DI3UYHHUX MPOILIECIB Y HAHOCUCTEMAX.

MNPEPEKBI3UTHU
Jist eeKTUBHOTO 3aCBOEHHS TaHOI AUCUUIUTIHU OylyTh KOPUCHI 3HAHHS, OTPUMaHi Ha HUKIUX
PIBHAX OCBITH 3 KYpCiB, III0 CTOCYIOTBCS IPOrPaMyBaHHS Ta MaTEMaTHYHOTO MOJICITIOBaHHS

PE3YJIBTATU HABYAHHSA
BinnmoBigHO 10 OCBiTHBO-HaykoBoi mporpamu «llpukmagna ¢izuka Ta HaHOMarepiain,
BUBYCHHS AucHHIUTIHU «[IporpamyBaHHs UIs HAyKOBUX JOCIHIKeHb. OOYMCIIOBaIbHI METOIU
b13UKH HAaHOCTPYKTYp» crpuse (opMyBaHHIO y 3700yBauiB TPETHOTO PIBHS BHUIIOI OCBITH TaKHUX
KomnemeHmHocmeil.

dopmyBaHHS B aCipaHTIB HACTYITHUX KOMIIETEHTHOCTEH:

3araabHi komnerenTHocTi (3K)
3K1. 3naTHicTh 10 a0CTPaKTHOTO MUCIJIEHHS, aHAII3Y Ta CUHTE3Y.
3K6. 3naTHicTh BUKOPUCTaHHA HOBITHIX iH(GOpPMAIifHMX 1 KOMYHIKAIHHUX TEXHOJIOTIH,
CIEI[iai30BaHOT0 MPOTPAMHOTO 3a0€3MeUeHHs y HAyKOBii Ta HaBYaJbHIN A1SUIBHOCTI.
3K10. 3parHiCTh BUSBIATH, CTAaBUTH W BUPINIYBaTH MPOOIEMH Ta MPOBOJUTH JOCHIHKEHHS Ha
BiJIIOBIIHOMY PiBHI, IJTAHYBATH i MPOTHO3YBaTH PE3yJAbTATH.

®daxoBi komnereHTHOCcTI (PK)

®K2. 3naTHICTF BUKOPUCTOBYBATH 3aKOHM U NMPHHIWIY MPHUKIATHOI (i3UKHA Ta HAHOMATEpiaiB y
MO€HAHHI 13 MAaTEMaTUYHUMHM IHCTPYMEHTAMH ISl ONTUCY IPUPOAHUX SIBHILL.

O®OK6. KOMIETeHTHICTh CTBOPEHHSI Ta HAJAIITYBAaHHS KOMIT IOTEPHHX IPOTpaM 3a BIACHOPYY
PO3pOOICHUMH AT OPUTMAMHU.

@®KO9. 3naTHicTh 10 MPOAYKYBaHHS HOBHX 1/Iel 1 pO3B’sI3aHHS KOMIUIEKCHUX TPO0OJieM y BHOpaHii
o0macTi (GI3UYHUX JTOCITIKEHb.

O®K12.31aTHICT, CTBOPIOBATH Ta MOPIBHIOBAaTH MK CO00I0 (I3WYHI Ta MaTeMaTH4HI MOJENl

(bh13uYHUX 00’ €KTIB, TPOLIECIB TA SIBUII]
IIporpamui pe3yiabraTu HaBuanus (ITPH)

[IPH2. 3paTHicTh 3IIHCHUTH 3aBEpIICHE OpPWTIHAJIBbHE MJOCTIHKEHHS, M0 TPYHTYEThCS Ha
BUKOPHUCTaHHI Cy4aCHUX METO/[IB HAYKH.

[TPH8. VYmitu po3pobnsTH Ta IOCHiKYBaTH (i3M4HI, MaTeMaTH4yHI 1 KOMII'IOTEpPHI MOAENi
MpoIleciB 1 cucTeM, e(peKTUBHO BUKOPUCTOBYBATH X JJIs1 OTPUMaHHS HOBUX 3HaHb Ta/abo
CTBOPEHHS  IHHOBAI[IfHMX TMNPOAYKTIB y MNpUKIAAHIA (iUl Ta  JOTHYHHUX
MDKIUCIUTITIHAPHUX HAMpsMaXx.
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OIMIUC HABYAJILHOI JUCHUILIIHA
3AT'AJIBHA THOOPMAIIIA

Hazpa HaBuanbHOI JUCHUILTIHU
IIporpamyBaHHs JAJis1 HAYKOBHUX A0CJTiIKeHb.
O0uncaBaIbLHI MeTOAU (PI3MKH HAHOCTPYKTYP
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CTpyKTypa 3MiCTY HABYAJIBbHOI JUCHUILIIHU

Kinexicte rogua
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1 2 3 4 5 6 7
Monayab 1. IIporpamyBaHHsI AJ18 HAYKOBHX JOCJTiKeHb
Tema 1. Yucnoi MeToau po3B’s3Ky AU(epeHIianbHUX
piBHsHb. OOUYHCIIEHHS BJIACHUX 3HAYeHb Ta BJACHUX 8 5 1 5
GyHKIIN B 3a7a4ax JOCIIHPKEHHSI €HEPreTUYHOTO CIEKTPY
KBa31YaCTMHOK B HAHOCHCTEMaX.
Tema 2. UucnoBi Ta aHaNITHYHI METOAM B CHCTEMI
koM 'toteproi  anrebpu  Wolfram  Mathematica s | 20 4 3 13
JOCITKEHHS c(hepUYHUX HAHOCTPYKTYP.
Tema 3. Bukopucramas COMSOL Multiphysics mns 20 5 4 14
MO/IEJIFOBAHHS KBAHTOBUX TOUOK Pi3HOI reoMeTpii
Pazom3a 3M 1 48 | 8 | 8 32
Moayasb 2. UucJI0Bi MeTOAH A1 MOJAETIOBAHHSA HAHOCTPYKTYP
Tema 4. YucnoBi MeToAu pPO3B’s3KY IU(epeHIiaTbHIX
piBHAHb. OOuYMCIEHHS BJIAaCHMX 3HAY€Hb Ta BIACHHUX 24 4 4 16
¢byHKLINA B 337a4ax JOCHIIKEHHS] €HEPreTUYHOTO CIEKTPY
KBa31YaCTMHOK B HAHOCHCTEMaX.
Tema 5. UucrnoBi Ta aHamITUYHI METOIUM B CHCTEMI
koM ’'toreproi  anreopu  Wolfram  Mathematica nmns | 24 4 4 16
JOCTKEHHS ChepUUHUX HAHOCTPYKTYP.
Tema 6. Bukopucramas COMSOL Multiphysics mns 24 4 4 16
MO/IEJIFOBAHHS KBAHTOBHUX TOUOK Pi3HOI reoMeTpii
Pa3zom 3a 3M 2 72 (12 | 12 48
Bceworo 120 | 20 | 20 80
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3MicT HABYAJBLHOI TUCIUILIIHA
TemaTnka JIeKHiHUX 3aHATH 3 NIePeJIiKOM NUTAHb

Hassa temu nekuii

IIporpamyBannsi B Python ajis1 HAyKOBHX JOCJIIsKeHb: CHUHTAKCHUC, CTPYKTypa Iporpam,
¢ynkuii, ™oxaymi. Ornasg OCHOBHHMX  KOHCTpYKUi wmoBu Python. Hamumcanns
CTPYKTYpoBaHUX mporpam. Pobora 3 pyHKIIISIMU, MOAYJISIMU Ta 30BHIMIHIMUA 010J1I0TEKaMH.
OcHoBH 00pOOKH YMCIIOBUX JTaHUX.

YucaoBi Meroam iHTerpyBaHHsl, JAu(epeHUilOBaHHS Ta PO3B’SI3aHHS PiBHAHb B
Python Meroau npsiMokyTHukiB, Tpaneuiid, Cimncona, Monte-Kap:o. JudepenuitoBaHHs
3a JOTIOMOTOI0 PiI3HUIIEBUX cxeM. MeTo i MoJI0BUHHOTO AuieHHs, HbloTOHA, ClUHUX.

Bibsiorexkn Python nust HaykoBux o64ucienn: SciPy ta SymPy
UucenpHe IHTETpYBaHHS, IHTEPIOJIALIS, PO3B’sI3aHHA TU(dEpEHITIaTbHUX PIBHSAHD, TTOIIYK
KOPEHIB PiBHSIHb. AHATITUYHI OOYUCIICHHS 3 BUKOpUCTaHHIM SymPy

YucaoBi MeTOIU B 32/1a4aX MOJAEJTIOBAHHS HAHOCTPYKTYP: PO3B’sI3aHHS PiBHSHb
HIpeninrepa. Meroau s OOUUCIIEHHS BIAaCHHUX 3HaueHb Ta ¢pyHKuii. [ToOynosa
SHEPreTHYHUX CIEKTPIB Y KBAHTOBUX TOYKAX, KUIBIISX, SIMAX.

MogaemoBanns ¢izmunux npoueciB y Wolfram Mathematica ta COMSOL
Multiphysics Ananituuni i yncinoBi metoau B Mathematica. CTBOpeHHs Mojieneii
chepuuHux HaHOCTPYKTYp. MoaemtoBanus B COMSOL: mobynoBa reoMeTpii, CTBOPEHHS
CiTKI/I, pO3B’ﬂ33HH$I 3a1a4 1Jid KBAHTOBUX TOYOK.

TemaTuka NMPAKTUYHHUX 3AHATH 3 l'[epe.]'IiKOM NNUTAHb

Ha3Ba Temu (3aBnaHHs)

OcHoBu nporpamyBanHs B Python. Po6oTa B cepegoBuinax po3pooku.

DyHKIi1, MO, 00pOOKa TOMUIIOK

Pobota 3 macuBamu Ta MaTpulsIMHU.

YuciaoBe iHTErpyBaHHS

Po3B’s3aHHs HETIHINHUX PIBHSHb

Uucnose nudepeHIlitoBaHHs Ta pO3BsI30K ArdepeHIiaIbHUX PIBHSIHb

Bu3HayHMK MaTpulli: MeToa MiHOpiB 1 MeTos ['ayca

bibmioteka SciPy s HaykoBUX 004YHCIICHb

SOPON@P"P.W!\’!—‘%

Wolfram Mathematica: uncioBi Ta rpadiuHi METOAM Ul HAYKOBUX JOCIHIDKEHb

[EEN
©

MogpemoBanHsa kBaHTOBUX Touok y COMSOL Multiphysics

3aBaaHHs A9 CaMOCTiliHOI po00OTH acnipaHTIiB

Hazpa Temu (3aBnaHH)

[TopiBHSTH pe3yabTaTH IHTETpYBaHHS (QYHKIIT aHAIITUYHO Ta YUCEIbHO (METOAAMHU
tparneriiii, Cimrcona, Monre-Kapio). [ToOynyBatu rpagiku 3anexHOCTI TOXUOKH BiJ
KpOKY. 3p0OUTH BUCHOBKHU HIOJ0 MPHUIATHOCTI KOXKHOT'O METOJTY 10 PI3HUX THUIIB (PYHKILIH.

PeanizyBatu meton Eiinepa ta Pynre-KyTra 4-ro nopsiaky Juist 3a1aHoro
nudepeHniaabHoro piBHsAHHA. [1opiBHATH TOYHICTH 000X METOIB AJIs €T 3a4a4l.

[ToOynyBaTu MoJieb KOJUBAIBHOIO MIPOLECY 3 Bi3yaslizalli€to (HampUKIIal, MasSTHHUK,
¢irypu Jlicaxy). CTBOpUTH KOPOTKY IHCTPYKIIIIO JIUIsI KOPHCTYBaya Ta OIUC 3aCTOCOBAaHUX
METO/IIB.

[TinroryBaru pedepar abo npe3eHTaiito Ha oJHy 3 TeM: "MeToau CKIHUYeHHUX PI3HMII",
"CnektpanbsHi MeToau", "Meron ckiHueHHUX eneMeHTiB", "Meton MonTe-Kapio B dizuti'.
OO60B’3K0BO BKJIIOUUTH NPUKJIAIM 3a/1a4 1 chep 3aCTOCYBaHHSI.

OzHariomuTHcs 3 1oKymeHTaiieo SciPy, NumPy, Matplotlib.




Bukonatu aexinpka npukianiB 3 odimiiinoro caity ado GitHub.
Omnwucaty HOBI GYyHKII, sIKi OyJIM BUBYEHI, 1 MPUKJIAJ iX BUKOPHCTAHHSL.

6. | [TlinroTyBatn KOPOTKY 10TOBiAb (7—10 XB) MPO 3aCTOCYBaHHS YUCIOBUX METO/IB Y
BJIACHOMY HaYKOBOMY JOCIIIKEHHI.

7. | Po3poOutu mporpamy J1si OIIHKM €HEPTeTHYHOTO CIIEKTPY €IEKTPOHIB B ChepuuHin

kBaHTOBI# Touri CdS 3aganoro po3mipy. Bukopucraru 6i6mioreku NUmPy, SciPy, SymPy.

8. | Po3pobuTu nporpamy Juis OLIHKKA €HEPTeTUYHOTO CIIEKTPY €JIEKTPOHIB B CEepUIHIi

kBaHTOBI# Touri HYS/CAS 3amanoro po3mipy.

9. | OsHaitomiteHHs 3 KOMIT IOTEPHUMH JIeMOHCTpamisMu Gisuuuux mporecis B cucremi Wolfram

Demonstration Project

10. | O3naitomiieHHs 3 MOXKIUBOCTAIMU MOBH Maple uis aHamiTHYHUX Ta YKCIOBHX PO3PAaXYHKIB
KoHTpons BUKOHAHHS 3aB/laHb, BUHECEHWX HA CaMOCTIHHE OIpAaIfOBaHHS TMPOBOJUTHCS B

pamMKax MOIYJAbHOro KOHTpousto. bamu 3a 1o poOoTy BXOASATH Yy 3arajbHy KUIBKICTH OaiiB 3a

KOHKPETHUN MOIYIb.

METOIU HABYAHHS

Memoou naguanusn:

Jekyii: MpoOIeMHHUN BHKIIAJ, YaCTKOBO-TIOIIYKOBI Ta JOCIITHUIIbKI METOIM, MPEe3eHTallil,
Oecimu 1 AUCKYCIT;

NPAKMuyHi 3aHAMMs: PenpoyKTUBHUN METO/I, OCTIIHULIbKUI METOZ;

Camocmiiina poboma acmipaHTiB Tiepeadadae: KOHCIEKTYBaHHS JIEKIIHHOTO Marepiany;
BUBUEHHS TEOPETUYHOIO MaTepiayly JIEKUIMHUX 3aHATh Ta ONPALOBAHHS JITEPATYpPHUX JKEpe,
PEKOMEHJOBaHUX III€I0 MPOTrPaMoI0; POBEACHHS PO3PaxyHKiB Ta MiATOTOBKY 3BITIB 3 MPaKTHUYHUX
poOIT.

Inmepakmueni memoou HaguanHa: 3aCTOCYBAaHHSA CJCKTPOHHUX MYJIBTUMEMIHHUX
KOMIUIEKCIB HaBYAJbHMX JUCHMIUIIH Ta PECypCiB, a TakoX IUIaTGOpMHU Ui JUCTaHLIHHOTO
HasuanHsi Moodle (https://moodle.chnu.edu.ua).

Dopmu  nasuanbHux 3aHAMb: JEKUil, J1a0OpaTOpHI 3aHATTS, TMPaKTUYHI 3aHATTS,
KOHCYJbTallli.

CucreMa KOHTPOJIIO TA OL[iHIOBAHHS
Memoou konmpoio

VY mpoueci OLIHIOBaHHS HaBYaJbHHUX JIOCSATHEHb 3aCTOCOBYEMO METOAU YCHOTO 1
MUMCHbMOBOIO KOHTPOJIO, 30KpeMa Taki 3aco0M OLiHIOBAHHSI Ta JIEMOHCTPYBAaHHSI PeE3yibTaTiB
HaBYaHHS:

® 3aco0u YCHO20 KOHmMpONlO: 1HAWBIAyalbHE OMNHUTYBAaHHS, (POHTAJIbHE ONMUTYBAHHS,
Ipe3eHTallil pe3yNnbTaTiB BUKOHAaHUX 3aBJaHb;

® 3ac00U NUCbMOB020 KOHMpPOAIO: KOHTPOJIbHI poOOTH, TeCTyBaHHS, CaAMOCTIiHI poOoTH,
BHUKOHAHHS Ta 3aXUCT Ja0OPAaTOPHUX;

® 3ac00U CaMOKOHMPOTIO: YMIHHS CAaMOCTIMHO OIIHIOBATH CBOi 3HAHHS, CaMOaHaIi3.

VY pasi mpoBeleHHS HABYAJBHOTO TMpOLIECY Ta OLIHIOBaHHS Yy JAUCTaHIINHIA dopmi

BUKOPHUCTOBYIOThCS 3aco0u Moodle (y Tomy umcii tectyBanns; https://moodle.chnu.edu.ua ).

CucteMa OLIIHIOBaHHS 3HaHb € HAKOMMMYYBAIbHOIO (CKIAJAETHCA 13 CyMU OalliB 3a pPi3SHUMHU
BHJIaMHU 3/IIHCHEHOTO KOHTPOJIIO).

Dopmu Konmponio
OcHoBHUMH (hOpMaMK TTIOTOYHOTO KOHTPOJTIO €:

—  YCHI BIJIIOBIi/Ii acIipaHTiB,;

— BHKOHaHHS TECTOBUX 3aBJaHb 3 METOIO MEpEBIPKH PIBHS 3aCBOEHHS TEOPETUYHOIO
Marepiaiy 3a HaB4YaJIbHUMH TeMaMu;

— yCHa BIAMOBIJIb acHipaHTa mpH 3/1a4i JlabopaTopHOi poOOTH;

— BHKOHaHHS MOIYIBHOI KOHTPOJBHOI pOOOTH (TeCTyBaHHS Ta pPO3B’s3aHHS
HaBYaJIbHO-TIpOdeCciitHUX 3a1ay).


https://moodle.chnu.edu.ua/
https://moodle.chnu.edu.ua/
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3a3HaveHi (OpMH KOHTPOJIIO Ha JIEKUIHHUX, MPAKTHUYHUX Ta JAOOPAaTOPHUX 3aHATTAX €
000B’I3KOBUMHU JIsI BCiX aCITIPaHTIB.
dopma MiICYMKOBOTO KOHTPOJIIO — €K3aMEH.

KPUTEPII OLIITHIOBAHHS
MOTOYHOI'0 TA MiZICYMKOBOI'0 KOHTPOJII0 HABYAJIbHHUX J0CATHEHb

Kpumepii oyinroeanna HaguaibHux 00CAZHEeHb ACNIPAHMIE 3a pe3ynbmamamu
HOMOYHO20 KOHMPOIO
Kputepisimu oLiHIOBaHHSI HaBYaJIbHUX JIOCSATHEHb acIMipaHTIB 3a pe3yibTaTaMy MOTOYHOTO
KOHTPOJIIO €:

e 3HAHHS TCOPETHYHOTO MaTepiary

o [IpakTH4HiI HABUYKH

CaMOCTIHHICTh 1 KpUTHYHE MHUCIICHHS
SIkicTh BUKOHAHHS 3aBIaHb

AKTHBHICTh Ha 3aHATTSX

JloTpuMaHHsI TEpMiHIB BUKOHAHHS 3aBJaHb
AxanemiuHa 100pOYECHICTD

Po3nodin 6anie, aki ompumyoms acnipanmu 3a Mooyni

[ToTouHe omiHIOBaHHS
(ayoumopna, camocmiiina poboma ma mooyrenuii | Kinekicts | CymapHa
KOHMPOJIb) OaiB K-Th
3mictoBuii Moyib Nel 3micToBuii Momyns Ne2 | (€k3ameH) | Gaiis
T1,T2, T3, T4,T5,T6
30 30 40 100

T1,T2, T3,T4,T5,T6— Temu 3MICTOBUX MOAYIIIB.

Kpumepii niocymxo6020 oyin06anus pe3yibmamie HA6YAHHA ACNIPAHMIE 3 HAGUATbHOT
oucuuninu

Kpurtepiem mniicymkoBoro oOumiHIOBaHHSI € JIOCATHEHHS AaclipaHTOM II€BHUX 3HaHb
nepeadayeHuM pe3yIbTaTOM HaBYaHHS, KOJIM acIlipaHT OMaHyBaB TEOPETHUYHUMH Ta MPAKTUYHUMU
3HAHHSAMH HaBYAJIbHOI JUCLUILTIHY.

Ha ex3aMeH BHHOCSTBCSI MUTAHHA TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABUKIB acCIIPaHTIB 3
HaBYAIbHOT AMCUMIUIIHU. Ex3aMeHariiiHi OileTH MICTATh JABa TEOPETUYHUX MUTAHHS 1 OJHY
MPAKTUYHY 33/1a4y.

Teopemuuni numanna (NyHKT 1 1 2 O11€TIB) OIIHIOIOTHCS MAKCUMAIIBHOIO KUTBbKiCTIO OaiB

piBHOIO 15 3a HACTYIHUMU KpPUTEPIIMU:

< 13-15 OaniB: KomM AacmipaHTOM [aHi NPaBUIIbHI BWYEPIHI BiANMOBiAl Ha BCi MOCTaBIeHi
3alTUTaHHS.

< 9-12 6aniB: xonu acHmipaHTOM JaHi NpaBUIBHI BiJNOBiJI Ha BCi MMOCTaBJIEHI 3aUTAHHSA, alle
BIJMOBIAI HE 30BCIM TMOBHI, B OKPEMHMX BHUIAJKaxX JIOMYIIEHI HE3HauHI HETOYHOCTI Yy
dbopMyITtOBaHHI, OKpEMi MOMEHTH HE JIICTAJIA HAJIEKHOTO 3’ SICyBaHHS.

<> 6-8 GauiB: KOJIM BiANOBIIb acHipaHTa NPaBUIIbHA i CTAHOBUTH OLIBIIE MOJOBMHU MaTepiaiy, 1o
MICTSITh TUTAHHS 3T1IHO IPOTPaMH, ajie MPUCYTHI ICTOTHI TOMUJIKH.

< 0-5 6axiB: KoM He JaHO NMPAaBUIBHI BiAOBINI HA IIOCTABIEH] 3aMUTaHHsA, a00 BiAIOBiNi HAATO
MOBEPXOBI1, HEMTOCIIJOBHI 1 HETOYHI.

Ilpakmuune 3agdannsn (nyHkt 3 OineriB, ToOTO mporpama Ha Python um Wolfram
Mathematica abo npakruune 3aBaants 3 COMSOL o1iHIOI0OTECS MAaKCUMAIILHOK KUTBKICTIO OaltiB



piBHOIO 10 32 HACTYITHUMH KPUTEPISIMU:
<10 6aniB — 3aBaaHHs BUKOHAHO MOBHICTIO IPaBUIIBHO, OOIPYHTOBAHO, O(GOPMIIEHO JIOTTYHO i

CTPYKTYPOBAHO.
<> 8-9 6auiB — 3arajoM NpaBUILHO, aJle € HE3HAYHI HETOYHOCTI.

{67 6aniB — OcHOBHa iJiesl NPABUIIbHA, AJle € KiIbKA MOMITHUX ITOMHJIOK.

< 4-5 6aniB — [IpucyTHs cipoba BUKOHAHHS 3aBJaHHs, aJle € CEpHO3Hi.

< 2-3 6anm — Hepipuuii miaxia abo 3Ha4YHi NOMUJIKK TIPU BUKOHAHHI 3aBJaHHS.
<1 6an — Cnabka cipo0a BUKOHAHHS 3aBJaHHs O€3 JIOMYHOIO IIOSCHEHHS,
<0 6auiB — 3aB1aHHs He BUKOHAHE i cIpo® BUKOHAHHS HE OYJI10.

IIkana oninoBanuga: HanioHaanHa Ta EKTC

. . Ouinka 3a mkanow EKTC
Oninka 3a HaiOHAJBHOIO
. IMosicHenHs 3a
KAJI0I0 Ouinka (6am)
PO3UIMPEHOI0 IKAJIOI0
Bigminno A (90-100) BiJIMiHHO
B (80-89) Jyxe o0pe
o0pe
Hlodp C (70-79)
nmobpe
3210BLILHO D (60-69) 3aJI0BIJIBHO
! E (50-59) JIOCTATHBO
HE3aJJ0BUTEHO
FX (35-49) _ (HC32L0BLIEHO)
3 MOYJIMBICTIO TOBTOPHOTO CKJIaIaHHS
He3anoBinbHo (He3a10BIIBHO)
F (1-34) 3 00OB'SI3KOBUM CaMOCTIHHUM OTPAIIOBAHHIM
OCBITHHOTO KOMIIOHEHTY JI0 TIEPECKJIAIaHHS

Kpumepii niocymkoeoi ouinKku ak nOKa3HUKa pe3yibmamie 6Uue4eHH HA84AIbHOT OUCUUNIIHU
3rigno mkanu €KTC 3aranpHa KiIbKICTh OaidiB, sIKY aclipaHT MOKE OTPUMATH y INpoLeci
BHUBUYEHHS JUCIUILIIHU, cTaHOBUTH 100 OaniB, 3 sikux 60 OamiB acmipaHT HaOWpae MpU MOTOYHUX
BUAaX KOHTpouo 140 OaniB — y npolieci MiICyMKOBOTO KOHTPOJIIO (€K3aMeH).
TakuM 4YMHOM 3HAHHS acCHIPAHTIB OLIHIOETHCS SIK 3 TEOPETHYHOI, TaKk 1 3 MPaKTUYHOI
HiATOTOBKY 32 TAKUMU KPUTEPISIMU:

«A» — TIOCTIMHO rOTYBaBCs JI0 3aHATH 3T1IHO 3 IPOrpamMoI0 AUCHUILIIHY;
90-100 6anis — mOOKO Ta BCEOIYHO PO3KPUBAB 3MICT TUTAHB;
CTaBUTbCA y pa3i, | — IOKa3aB yMiHHS ()OPMY/IIOBAaTH BUCHOBKH, y3arajbHIOBAaTH Ta
SIKIIO acMipaHT: aHaNi3yBaTH HaBYAJILHUN Marepia,

— TOKa3aB YMiHHS BITbHO BUKOHYBaTH 3aB/IaHHS;

— TEpPEeKOHJIMBO Ta JIOT1YHO BUKJIa/laB MaTepia, MPOsBISB TBOPUMUM M1IX1]T
JI0 BUKOHAHHS MPAaKTUYHUX 3aBIaHb Ta MiATOTOBKHU A0 JTA00paTOPHHUX
poOIT;

— HaJle)KHUM YHHOM BUKOHYBAB 3aBJaHHS JJIsl CAMOCTIHHOT pOOOTH;

— BHUKOHAB 3aBJIaHHS MOIYJIEHOTO KOHTPOJTIO a00 JIOIMYCKaB MPH YCHHUX
BIJIMOBI/ISIX Ta TECTYBaHHI OKpeMi HE3HA4YHI HETOYHOCTI.

«B» — PO3KpHUBaB 3TiJHO 3 MPOrPaMOI0 AUCIUILUIIHU 3MICT IUTAHb;
80-89 oanie — pOOMB y3araJbHEHHS Ta BUCHOBKHU 3 OKPEMHX IMUTAHb;
CTaBUTHCH y pa3l, | — BHUKOHaB yci JabopaTropHi poOOoTH;
SKILO aCHIpaHT. | — BHMKOHYBAaB 3aBJaHHS JUISI CAMOCTIHHOI poOOTH;

— BHUKOHAB 3aBJIaHHS MOYJIBHOTO KOHTPOJIIO, ajie HEJOCTaTHBO
BUKOPHCTOBYBAB JIOAATKOBY JITEPATYPY;
— TPU YCHUX BIANOBIJISAX HE JOCUTh MOBHO 1 apT'yMEHTOBAHO BUKJIA/IaB
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MaTepiall, a TPy TECTYBaHHI MaJIM MiCII€ OKpEeMi HETOYHOCTI;
HE TPOSIBUB TBOPYUH MIXi]] JO BUKOHAHHS 1HAWBITyaJIbHUX 3aBIaHb Ta
HAYKOBHX ITOB1JIOMJICHb.

«Cr»
70-79 6anis
CTaBHUTbHCA Yy pasi,
SIKIITO aCITPaHT:

PO3KPHUBAB 3T1THO 3 IPOrPAMOIO TUCIUILIIHH 3MICT MUTAHB;
(dbopMyIIOBaB BUCHOBKHU 3 OKPEMHUX IUTAHb PAKTUYHUX 3aHSTh;
OpaB y4acTh y BAKOHaHHI IPAKTUYHUX 3aBJaHb;

BUKOHYBAaB 3aBJIaHHS I CAMOCTIHHOT poOOTH;

BUKOHAB 3aBJIaHHS MOIYIBHOTO KOHTPOJIIO, aJI€ IOIYCKaB OKpeMi
HETOYHOCTI IIPH YCHUX BIIOBIIAX, TECTYBaHHI,

HE MPOSIBIISIB HAJIEKHOI aKTUBHOCTI Ha JIGKLIHHUX Ta Ja00paToOpHUX
3aHATTSIX, HEJOCTAaTHLO BUKOPUCTOBYBAB JIOJIATKOBY JIITEPATYPY;
HEOXaHO BUKOHYBAB 3aBIaHHsI JAOOPATOPHUX POOIT.

«Dy
60-69
CTaBUTbCA Yy pasi,
SKIIO aCIipaHT:

BIJINTOB1/IaB HA OKPEMI IMUTAHHS, sIKi 0OTOBOPIOBAIIHCS;

(dbopMyITIOBaB BUCHOBKHU 3 OKPEMHX ITUTAHb;

BUKOHYBAaB 3aBJIaHHS JJIsl CAMOCTIIHOT po00TH;

BHUKOHAB 3aBJIaHHS MOIYTbHOTO KOHTPOJIIO, aJie JIOIyCKaB OKpeMi
HETOYHOCTI;

HE TIPOSIBIISIB HAJIS)KHOT aKTUBHOCTI HA J1a00paTOPHUX 3aHATTAX Ta
CTapaHHOCTI IIPY BUKOHAHHI 3aBJaHb ISl CAMOCTIHHOT poOOTH;
HEJ0CTaTHHO BUKOPHUCTOBYBAB JIOIATKOBY JITEPATYypPy, HE HATIC)KHUM
YMHOM BUKOHAB TPAKTHYHI 3aB/IaHHS;

BHKOHAB HE BCi 3aBJIaHHS JIJII CAMOCTIHHOI pOOOTH

«E»
50-59 oanie
CTaBUTHCS Yy pasi,
SKIIO aCIipaHT:

BIJINTOB1/IaB HA OKPEMI IMUTAHHS, sIKi 0OTOBOPIOBAIIHCS;

BUKOHYBaB OKPEMIi 3aBIaHHs JJIsl CAMOCTIHHOT poOOTI;

BHUKOHAB 3aBIaHHS MOJYJILHOTO KOHTPOJIIO, alie JOMyCKaB HETOYHOCTI
IpU YCHUX BiANOBIAAX (OyayroUH CBOIO BiJIMOBi/b HA 3BUYAHOMY
MOBTOPEHHI HaBYaJIbLHOTO Marepiany 6e3 oro ocMHUCIEHHS),
TECTYBaHHI;

HE TPOSIBIISIB HAJIE)KHOT aKTUBHOCT1 HA MPAKTUYHUX 3aHATTIX,
CTapaHHOCTI IPY BUKOHAHHI 3aBJIaHb VISl CAMOCTINHOT po0OTH;
HEI0CTaTHhO BUKOPHCTOBYBAB OCHOBHY Ta JOAATKOBY JIiTEPaTypy;

HE HaJIS)KHUM YMHOM BUKOHYBAB 1HJMBIIyaJIbHI 3aBJJaHHSI.

«Fx»
35-49 oanis
CTaBUTHCS Yy pasi,
SIKIIIO acCMipaHT:

MOBEPXHEBO PO3KPHUBAB 3MICT MUTAHb, K1 PO3TIIAAIHCS;
JIOTTyCKaB CYTT€B1 IMOMUJIKH MPU YCHUX Ta MMMUCbMOBHX BIJIMOBIJISX;
MOBEPXHEBO 03HAHOMUBCSA 3 PEKOMEH0BAHOIO JIITePaTypOIo;
YaCTKOBO BUKOHAB 3aBJaHHS /ISl CAMOCTIHHOT poOoTH;

HE TPOSIBIISIB AKTUBHOCTI HA IPAKTUYHUX 3aHATTSX;

JIOTTyCKaB TIPUHITUIIOB] TOMMJIKH TI1]] YaC BUKOHAHHS 3aB/aHb;

HE BUKOHAB 3aBJaHHS MOJIYIbHOTO KOHTPOJIIO.

«F»
1-34 banis
CTaBUTKCS Yy pasi,
SIKIIO acMipaHT:

MIOBEPXHEBO PO3KPUBAB 3MICT UTAHb, SIKI PO3IIIAAIIUCS;

JIOTTyCKaB CYTT€B1 IMOMUJIKH MPH YCHUX Ta MHUCbMOBHX BIJIMOBIJISX;
MIOBEPXHEBO 03HAMOMMBCS 3 PEKOMEHI0BaHOIO JIITEPATYPOIO;

HE BUKOHAB 3aBJIaHHS JJIsl CAMOCTIHHOT poOOTH;

HE BUKOHAB IIPAaKTUYHE 3aBJaHHS;

Ha M1ICYMKOBOMY 3aHSTTI HE BMi€ B1ITBOPUTHU 3MICT OKPEMUX IMUTAHb,
nepeadayeHUX MporpaMor0 TUCIUILTIHHI;

HE BUKOHAB 3aBJIaHHSI MOJYJIBHOTO KOHTPOJIIO.
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IIUTAHHSA JJ11 HIOTOYHOI'O KOHTPOJIIO

MOAYJIb 1. IlporpamyBaHHs 1151 HAYKOBHX /10C/IIIKeHb
[ITo Take 3minHa y Python? fIki ocHOBHI THUII 3MIHHUX MATPUMYE MOBa?
Sxa ctpykrypa pynkuii B Python? Sk mepenarorscst aprymeHTu?
Ska pizauIg Mix rukiamu for Ta while? HaBeniTe npukiiagm BUKOPUCTAHHS.
1o Taxe ymoBHuii oneparop if y Python i sk npamroe koncrpykuis elif?
Sk iMmnopTyBaTH 30BHIMIHI 010i0TekH Ta MOy 1i? HaBemiTh mpukiaau BUKOpUCTaHHS math,
numpy, scipy.
Sk MokHa pealtizyBaTH YnuciioBe AudepeHItitoBanHs GyHkiii B Python?
Ha3BiTh MeTOM YMCIOBOTO iHTErpyBaHHS. SIKUii 13 HUX € HAUPOCTIMUM?
Sk peanizyBaTu METOJ MPSIMOKYTHHKIB 11 OOYUCIIEHHS BU3HAUEHOTO 1HTErpaity?
Y yomy mosisirae cyTh MeToy HptoTOHA /17151 pO3B’sI3aHHS HETIHIHHOTO PiBHSIHHS?

. SIka BiIMIHHICTB MiX JIOKAJILHUMH Ta IJI00ATbHUMU 3MiHHUMU y PyHKIIisAX Python?

. SIki OCHOBHI MOKIIMBOCTI MOBH TporpamyBanHs Python st HaykoBux obumncieHs?

. Ik BuKOopucToByBaTu 610110TeKy SCiPy 1715 po3B’s3Ky audepeHianbHuX piBHIAHD?

. SIk peanizyBaru uncenpHe iHTErpyBaHHA y SciPy?

. SIki METOZM CTAaTUCTUYHOTO aHalli3y pealizoBaHi y O16sioreni SciPy?

. SIk mpoBOIMTH Bi3yaui3zamito HayKoBUX naHux y Python (6i6miotexn Matplotlib, Seaborn)?

. SIxi ocnoBHi MoxuBocTi Wolfram Mathematica y HaykoBUX TOCIHITKEHHSIX ?

. SIk BukopuctoByBatu Wolfram Cloud mist anamiThaaux 00YuCIeHb?

. SIki MmeToau po3B’sI3Ky PIBHSHB Ta CUCTEM PiBHIHB peanizoBani y Wolfram Mathematica?

. SIk BUKOHYBaTH yncenbHi oouucnenus B Wolfram Mathematica (mudepenmiansHi piBHIHHS,

iHTerpyBaHHs)?
MOJAYJIb 2. YucaoBi MeToaH 11l MOAETIOBAHHSA HAHOCTPYKTYP

Sk Bi10yBa€eThCS AUCKPETU3ALlISI IPOCTOPY Y 3a7ja4ax MOJEIIOBaHHS HAHOCUCTEM?

SIki nepeBaru Ta oOMexxeHHs1 Mae Metosl Pynre-Kyrra nopiBusiHO 3 MmeTonom Eitnepa?
Sk Mo>kHa 3actocoByBaTu cuctreMy Wolfram Mathematica /i aHamiTHUHUX OOUNCIIEHD?
Sk noOyayBaTH aHimarlito ¢izuaHoro mpouecy y Mathematica?

YV yomy nepeBaru COMSOL Multiphysics nmst MoaentoBanHs (Pi3UYHUX MPOIECIB Y
HAHOCTPYKTypax?

Sk MO’KHa onKcaTy TPaHUYHI YMOBH IIPU MOJIENIIOBaHH1 KBaHTOBUX Touok B COMSOL?
SIki ocHOBHI eTanu MoentoBanHs (iznunux mporuecieB y COMSOL Multiphysics?

Ak OyayBatu reometpito gociaikyBaHoro o6’ekta B COMSOL Multiphysics?

SIKi 0c00IMBOCTI CTBOPEHHSI CITKU CKiHUeHHUX eneMeHTiB y COMSOL Multiphysics?

. SIx HanamroByeThest o0uncoBaibHMM nporiec y COMSOL Multiphysics?

. SIk IpOBOIUTHCS YKCEIbHE MOJIENIOBaHHS KBaHTOBUX Touok y COMSOL Multiphysics?
. SIx 00UYMCITIOIOTHCS BJIACHI 3HAYEHHS Ta BJIACHI BEKTOPH B 3a7a4ax (i3uku?

. J17151 4OTO BUKOPUCTOBYIOTh METO/] CKIHUEHHHX PI3HUIb NPH PO3B’A3aHHI PIBHIHb

[peninrepa?

. Y yomy nossirae meror Monte-Kapio? Jle nouinbpHo Horo 3actocoByBatu?
. lITo Take po3piKeH1 MaTPHIll Ta K BOHU BUHUKAIOTh Y (PI3UYHUX 3a1a4ax?

IIAUTAHHA JIA IIACYMKOBOI'O KOHTPOJIIO

OcHoBH nporpamyBaHHsi MOBOIO Python it HaykoBUX 004HCIIEHB
Peanizanist yMoBHUX orepaTopiB Ta HUKIIiB y Python

Pobota 3 macuBamu Ta maTpuusgMu B Python

CrtBOpeHHs Ta BUKOpUCTaHHS QyHKUIH y Python

OCHOBHM YHUCIIOBOTO 1HTETPYBAaHHS: MPSIMOKYTHUKH, Tparelii, CiMIcoHa
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6. Yucnose nudepeHIitoBaHHS 3a JOMIOMOT0I0 Pi3HULIEBUX (HOpMYIT

7. Metonu po3B’s3aHHS HENMHIHHUX PiBHSAHB: Oicekmis, HproToOHa, CiYHMX

8. OcHOBU COPTYBaHHS JJaHUX Ta MOIIYKY €KCTPEMYMIB Y MacHBax

9. OOuwncneHHs BU3HAYHUKA MAaTPHUIll METOJOM MiHOPIB

10. 3acrocyBanns meroay ['ayca st 0OUMCIICHHS BU3HAYHUKA

11. Tlporpamnua peanizamis metony Kpamepa nis pos3s’sizky CJIAP

12. Yucnoi metoau po3B’si3aHHs qudepenuiaabaux piBHsaHb (Eitnep, Pynre—Kyrra)

13. O6uuncneHHs BIacHUX 3HA4YeHb 1 QYHKINH y 3a/1adaX KBAHTOBOI MEXaHIKH

14. 3acrocyBanns 6i6morek NumPy Tta SciPy y dizuuanx pospaxyHkax

15. CumBoniynHi oO6uunciaeHHs B 6i6miorerti SymPy

16. Bigyaumizaiist pe3yJIbTaTiB YiCceNbHOT0 MojientoBanHs y Python (matplotlib)

17. CtBopenns animaiii y Wolfram Mathematica nist nemonctpartii GpizuuHuX mporecis

18. MogemntoBanus Teronpoignocti y Wolfram Mathematica

19. TloGynoBa moneneit y COMSOL Multiphysics a1 KBAHTOBUX TOUYOK

20. MareMaTH4HE MOJICTFOBAHHS HAHOCUCTEM Y KOHTEKCTI CHEPreTUYHOTO CIIEKTPY Ta BIACHUX
CTaHIB

3APAXYBAHHS PE3YJIbTATIB HE®@OPMAJIbHOI OCBITH

Bignosimno nmo «IlonmoxkeHHss mpo B3aemomiro ¢GopmanbHOi Ta HehOpMaNbHOI OCBITH,
BU3HAHHS Pe3yJbTaTiB HaBUaHHS (3100yTUX HUIAXOM HedopMaibHOi Ta/abo iHPOpMaIbHOI OCBITH,
B cuctemi (opmanbHOI ocBiTH) y UepHiBEIbKOMY HaIliOHATbHOMY YHiBepcuTeTi iMmeHi IOpis
®deapkoBHUA (mpoTokoa Ne 109 BiJl 28 OepesHs 2022 POKY)
(https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-
osvity.pdf ) y mporieci BUBYCHHS JUCHUIUTIHU 300yBady OCBITH MOXe OyTH 3apaxoBaHo 10 25%
0ariB, OTpUMaHUX 3a pe3ynbraTamu HedopMmanbHOi Ta/ a00 1HPOPMATBHOT OCBITH 3 MPOOIEM, IO
BIJIMIOBIAI0Th TEMATHIIl KYpCY.

PexomennoBana jgiteparypa
Ocnoena nimepamypa

1. Stephen Wolfram “An Elementary Introduction to the Wolfram Language”. - Wolfram Media,
Inc.; 2nd edition (May 4, 2017) online version
https://www.wolfram.com/language/elementary-introduction/1st-ed/

2. Tonoanpkuit B.A., Maxaneup O.M., Koounsacekuit P.P., [Banouko M.M. Bukopucranus
Wolfram Mathematica B kypci BexTopHOTO i TeH30pHOTO aHani3y: HapuanpHuii mocioHuK: —
UYepnismi: YepHiBenpkuii Hatl. yH-T, 2025. — 176¢.
https://archer.chnu.edu.ua/xmlui/handle/123456789/12392

3. TonoBampkuit B.A. Cuctema koM totepHoi anredpu Mathematica 5: HaBYaTbHHI TOCIOHUK 3
rpudpom MOH VYkpainu (tuct 14/181-1928 Big 18.07.2008 ). Yepnirui, Pyra, 2008.— 352c.

Jlonomixcna nimepamypa
1. Wes McKinney. "Python for Data Analysis". — O'Reilly Media, 2018.
Jlxeiik Bannpepllnac. "Python Data Science Handbook". — O'Reilly Media, 2016.

BaciokoB O.M. “IIporpamyBanns B cucremi Mathematica”. K: “KuiBcbkuii yHiBepcuter”,
2019, 68c.
Ingpopmayinni pecypcu

Caiit nucranniiHoi ocBitn YHY https://moodle.chnu.edu.ua/course/view.php?id=2785
Hoxymenrartist Python: https://docs.python.org/3/

Matplotlib Documentation: https://matplotlib.org/stable/contents.html

SciPy Documentation: https://scipy.org/docs.html

NumPy Documentation: https://numpy.org/doc/stable/

Project Jupyter Documentation: https://jupyter.org/documentation

S



https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-osvity.pdf
https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-osvity.pdf
https://www.wolfram.com/language/elementary-introduction/1st-ed/
https://archer.chnu.edu.ua/xmlui/handle/123456789/12392
https://docs.python.org/3/
https://matplotlib.org/stable/contents.html
https://scipy.org/docs.html
https://numpy.org/doc/stable/
https://jupyter.org/documentation
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7. Holovatsky V., Holovatska Y. (2019) "Oscillations of an elastic pendulum™ (interactive animation),
published February 19, 2019. http://demonstrations.wolfram.com/OscillationsOf AnElasticPendulum/

8.  Onexkcanmap Mistok. [TyriBHHK MOBOIO ITporpamyBanHs Python (BuB4yeHHs ocHOB
nporpamMyBaHHs A moyartkieiis) https://pythonguide.rozh2sch.org.ua/

9. Wolfram demonstration project [Enektponnuit  pecypc]. —  Pexum  jgocrymy:
https://demonstrations.wolfram.com/MagneticFieldOfAHollowCylindricalMagnet/ Magnetic field of a
hollow cylindrical magnet (Contributed by: V.Holovatsky (Chernivtsi National University, Ukraine)
and Y. Holovatska (Chernivtsi Liceum #1)). published January 29, 2020

10. Wolfram demonstration project [Enektponnuit  pecypc]. —  Pexum  jgoctymy:
https://demonstrations.wolfram.com/InteractingCylindricalMagnets/ Interacting Cylindrical Magnets
(Contributed by: Volodymyr Holovatsky (Chernivtsi National University, Ukraine) and Yana
Holovatska (Chernivtsi Liceum #1)). published January 23, 2020

11.  Comsol Multiphysics documentations
https://doc.comsol.com/6.3/docserver/#!/com.comsol.help.comsol/helpdesk/helpdesk.html

IMosiTka M010 aKageMivHOI 100POYECHOCTI

JloTpuMaHHs TOJITUKH MO0 AaKaJeMi4HOI JOOpOYECHOCTI y4YaCHHKAMH OCBITHHOTO
npoliecy NNpy BUBYEHHI HaBYAJIbHOI AUCHUILIIHU PErIaMEHTOBAHO TAKUMU JIOKYMEHTAMHU:
- «ETnunnit konexc YepHiBeIbKOro HAIIOHAIBHOTO yHiBepcHuTeTy iMeHi FOpis PenpkoBuda
https://www.chnu.edu.ua/media/jxdbsOzb/etychnyi-kodeks-chernivetskoho-natsionalnoho-
universytetu.pdf
- «[TonoxxeHHs Mo BUSBJICHHS Ta 3a100iraHHs aKaJeMIYHOro 1ariaty y YepHiBeLbKOMY
HaIlllOHAILHOMY YHiBepcuTeTy iMeHi FOpis @enpkoBuIa
https://www.chnu.edu.ua/media/f5eleobm/polozhennya-pro-zapobihannia-plahiatu_2024.pdf

JloTpumaHHSI akaJIeMiqHOI JOOPOYECHOCTI Tiepeadadae:

* caMmocCTiilHE BHMKOHAHHS HABYAJbHMX 3aB/laHb, 3aBJaHb IIOTOYHOTO Ta IiJICYMKOBOIO
KOHTPOJIIO PE3yiIbTaTiB HaBYaHHS (I 0Ci0 3 OCOONMBHMH OCBITHIMH TIOTpeOaMu ISl BUMOTa
3aCTOCOBYETHCSA 3 YPaxXyBaHHSM iXHIX 1HAMBIAYaIbHUX NOTPEO 1 MOKIUBOCTEN);

* MIOCWJIAHHS Ha Jikepena 1HQopmalii y pa3i BUKOPUCTaHHS HE aBTOPCHKUX 11€H, po3poOoK,
TBEPIXKEHb, BIIOMOCTEH 1 T.11.;

* TOTpPUMaHHS HOPM 3aKOHOJABCTBA IPO aBTOPCHKE MPABO 1 CyMIXKHI MpaBa;

* HaJlaHHA JOCTOBIPHOI iH(opMaLlii PO pe3ynbTaT! BIaCHOI HAYKOBOI JisSIbHOCTI, BUKOPUCTAaHI1
METOJIMKH JTOCTIHKEeHb 1 JKepena iHdopmariii.

[TopymieHHsM akageMiuHOi JOOPOUECHOCTI BBAKAETHCS:

* aKaJeMIYHMU IIariaT — ONPWIIOAHEHHS (YacTKOBO a00 TOBHICTIO) HAayKOBUX (TBOPYHX)
pe3ynbTaTiB, OTPUMAHUX IHIIMMHU 0CO0aMHM, K pPe3y/bTaTiB BJIACHOTO JOCITIJKEHHS (TBOPYOCTI)
Ta/ab0 BIITBOPEHHS OMYOJIIKOBAaHMX TEKCTIB (ONpPHJIIOAHEHUX TBOPIB MUCTENTBA) 1HLIIMX aBTOpPIB
0e3 3a3Ha4YeHHs aBTOPCTBA;

* (¢alOpukaiis — BUTagyBaHHA JaHUX YU (aKTIB, 1[0 BUKOPHUCTOBYIOTHCS B HAyKOBHX
JIOCIIIIPKCHHSIX

* (Qanscudikaiis — cBioMa 3MiHa 4d Monau(ikaiis BXe HAsSBHUX JTaHUX, IO CTOCYHOTHCS
HayKOBUX JOCIIJKEHb.

3a mopyleHHs akaJeMidyHoi J0OpOUYeCHOCTI 3100yBayl OCBITH MOXYTh OyTH MPUTATHEH] 710
Takol akaJeMIYHOT BIIMOBIAAILHOCTI:

* IOBTOPHE MPOXOJKEHHSI OL[IHIOBaHHS (MOAYIbHUN KOHTPOJIb, ICIIUT, 3aJ11K TOLIO);

* IOBTOPHE MPOXOPKEHHS BIIIOBITHOTO OCBITHROI'O KOMIIOHEHTA OCBITHBOI TPOrpaMH.



http://demonstrations.wolfram.com/OscillationsOfAnElasticPendulum/
http://demonstrations.wolfram.com/OscillationsOfAnElasticPendulum/
https://pythonguide.rozh2sch.org.ua/
https://demonstrations.wolfram.com/MagneticFieldOfAHollowCylindricalMagnet/
https://demonstrations.wolfram.com/InteractingCylindricalMagnets/
https://doc.comsol.com/6.3/docserver/#!/com.comsol.help.comsol/helpdesk/helpdesk.html
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-universytetu.pdf
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-universytetu.pdf
https://www.chnu.edu.ua/media/f5eleobm/polozhennya-pro-zapobihannia-plahiatu_2024.pdf

