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META HABYAJIbHOI JUCIUILJITHA
3a0e3rmeynT TEOPETUYHY Ta MPAKTHYHY MIATOTOBKY acIipaHTIB y cdepi BUKOPUCTaHHS
KOMIT' IOTEPHUX TEXHOJIOTIH JJii TPOBEACHHS HAYKOBUX JOCHIDKeHb. JlMCIUIUIIHA OXOIUTIOE
cydacHi iH(}opMaIiiHO-KOMYHIKAIlIIHI TEXHOJIOTiI, IO JO03BOJIAIOTH CTBOPIOBATH, 30epirarw,
o0poOsITH Ta aHai3yBaTH HAYKOBI JIaHI, a TaKOX 3/IMCHIOBATH KOMII IOTEPHE MOJICITIOBAHHS
¢iznyanx mporeciB. Kypc crpusie po3BUTKY HaBHYOK POOOTH 3 YHCIOBUMH Ta aHAIITHYHUMHU
METOaMH, HEOOX1THUMU ISl PO3B’sSI3aHHSI HAYKOBUX 1 MPUKIATHKUX 3a71a4 y (i3ui. Oxpemy yBary
NPUAUICHO IMATOTOBII MaTepiaiB JUIsi HAyKOBUX MyOJiKaiii 1 BUKOPHUCTAaHHIO HAYKOBHX
COLIIAIBHAX MEPEeX I KOMYHIKalii 3 MDKHapOAHUMHU KOJIETaMU Ta 1HTErparlii y CBITOBY HayKOBY
CIJILHOTY.
HNPEPEKBI3UTHU
st eeKTUBHOTO 3aCBOEHHSI JAHOT AUCIUILIIHU OyIyTh KOPUCHI 3HAHHS, OTPUMaHI Ha HUKIHX
PIBHSX OCBITH 3 KypCiB, III0 CTOCYIOTHCS IPOTPAMYyBaHHS Ta MAaTEMaTHYHOTO MOJICITIOBAHHS

PE3YJIBbTATU HABYAHHSI

Hauanpna gucuumiina «CydacHi iHpopMaliitHi TexHOoNorli y (i3UYHUX TOCIHIIKSHHIX )
cupusic (OPMYBaHHIO y 3100yBadiB TpPETHOTO PIBHS BHIIOI OCBITH TaKUX 3A2AIbHUX MmMa
cneyianvhux (gpaxoeux) Komnemenmuocmelii.

3araabHi komnerenTHocTi (3K)
3K1. 3naTHICTH 10 a0CTPAKTHOT'O MUCIICHHS, aHAII3Yy Ta CHHTE3Y.
3K2. 3patHICTh 10 TMOMIYKY, OOpOOJICHHS Ta KPUTUYHOTO aHamily iH(opMarlii 3 pi3HHX KEped,

KPUTHUYHOTO CTABJICHHS JIO BIIACHUX HAYKOBHUX 3[00YTKIB Ta JOCSITHEHB 1HIINX JAOCIIAHHKIB.

3K3. 3narHicTh MpamoBaTé B MKHAPOJHOMY HAYKOBOMY CEpPEIOBHIIIL.

3K6. 3parHiCTh BUKOPHCTAaHHS HOBITHIX 1H(GOpPMAIIHHUX 1 KOMYHIKAI[IHHUX TEXHOJOTIH,

CIEI[iai30BaHOr0 MPOTPAMHOTO 3a0e3MeUeHHs y HayKOBiil Ta HaBYaIbHIN AiSNIBHOCTI.
daxoBi komnereHTHOCcTI (PK)

OK1. [JJocnmigHUIBKI 3MaTHOCTI Ta KOMIETEHTHICTh BUKOHYBATH OPWTIHAIBHI JOCHIKEHHS Y
BUOpaHiil 007acTl NPUKIAIHOI (PI3UKU Ta JOCATaTH HayKOBUX PE3YJbTaTiB, sIKI CTBOPIOIOTH
HOBI 3HAHHS, 13 3BEPTaHHSIM OCOOIMBOI yBaru 10 aKTyalbHHX 3a/ad Ta BUKOPHUCTAHHSIM
HOBITHIX HayKOBHX METO/IIB.

O®K?2. 31aTHICTh BUKOPUCTOBYBATH 3aKOHU ¥ MPUHIUIK MPHUKIAAHOT (i3UKH Ta HAHOMAaTepiatiB y
MO€ETHAHHI 13 MATEMAaTHYHUMU 1HCTPYMEHTAMHU JIJISL OTHCY MPUPOTHUX SBHIIL.

O®K3. 3parHiCTh aJanTyBaTHCh Ta BHUKOPHUCTOBYBATH HAYKOBY METOOJIOTII0 TpPHU PO3B’sI3aHHI
HE3HAOMHUX 3ajay, po3polil Ta peanizamii TPOEKTIB, SAKI JalOTh MOXJIHBICTh
MIEPEOCMUCIIOBATH HAsIBHI 3HAHHS YW CTBOPIOBATU HOBI I[1JIICHI 3HAHHS

®K4. Texnomnoriudi 31aTHOCTI. KOMIETEHTHICT y BHUKOPHCTaHHI HAyKOBOTO OOJIaJHAHHS Ta
TEXHOJIOT1!, METO/IIB O0YHCIIeHb, 0 BITHOCITHCS 10 BUOpaHOi 007acTi TOCTiKEHHS.

O®OK6. KoMIETeHTHICTh CTBOPEHHSI Ta HAJAIITYBAaHHS KOMIT IOTEPHUX MPOrpaM 3a BIACHOPYY
PO3pOOIIEHUMH AITOPUTMAMH.

O®KS. 3garHocTi aHanizy gaHux. KOMIEeTeHTHICTh aHali3yBaTH JaHi MPOBEIECHUX JIOCIHIIKEeHb, K1

MOXYTh OYTH 3HAYHOT'O OOCSTY Ta BUMAaraTH 3aCTOCYBAaHHS IMOTY)XHHUX OOUYHUCIIIOBAJIBHHUX
pecypcis.

O®K11. 3naTHICTh 3aCTOCOBYBATH 3HAHHS T€OPIN ONMKUCY (PI3UYHUX BIACTUBOCTENH HU3bKOPO3MIPHUX
CHCTEM pi3HUX THUIIIB.

O®K12.3naTHICT, CTBOPIOBATH Ta MOPIBHIOBAaTH MK C000I0 (I3W4HI Ta MaTeMaTH4HI MOJENl

($h13ugHNX 00’ €KTIB, IPOLIECIB TA SIBUII]
IIporpamui pe3yabratu Hapuyanus (ITPH)
[IPH2. 3paTHicTh 3IIWCHUTH 3aBEpIICHE OpPWTIHAIBHE JOCTIHKEHHS, IO TPYHTYEThCS Ha
BUKOPHUCTAHHI CYy4aCHUX METO/I1B HAYKH.
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3aTHICTh TOTYBAaTU PE3YJIbTATH BJIACHOTO HAYKOBOTO JOCIHIKEHHS JJsl OIyONIiKyBaHHS
HayKOBUX CTaTel, MOHOTrpadiii, HABYAIbHOI JIITEpaTypH.

3natHICTh 0OpOOJATH, aHATI3yBaTH Ta y3arajlbHIOBaTH HAayKOBO-TEXHIYHY 1H(OpMAIIiio,
MepeAOBUI BITUM3HSIHUHN 1 3apyOlKHUN OCBIT B MPOodeCiiHIN TisIbHOCTI, TPEACTABIATH
pe3yabTaTH BIACHOTO JOCIIPKEHHS 1HO3EMHOI0 MOBOIO.

YMiTH po3pobnsTH Ta MOCHiKYBaTH (i3M4HI, MaTeMaTW4yHi 1 KOMII'IOTEpPHI MOAENi
MpoIeciB i cucTeM, e(peKTUBHO BUKOPUCTOBYBATH X JJIsi OTPUMaHHS HOBHX 3HaHb Ta/abo
CTBOPEHHS  IHHOBAIliMHMX MNPOAYKTIB y MNpHKIAAHIA  Qi3umi  Ta  AOTHYHHUX
MDKAUCIUIUTIHAPHAX HAMPsSMaX.

[InanyBaTH 1 BUKOHYBaTH EKCICPUMEHTAJIBbHI Ta/ab0 TEOpeTHYHl JOCHIIKEHHS 3
OpUKIAAHOT (I3MKM Ta MOTHUYHMX MUKIUCIMIDIIHADHUX HANpsSMIB 3 BHUKOPHUCTaHHAM
CYy4aCHUX HAayKOBHUX METOJIB, KPUTHYHO aHATI3yBaTH PE3yJIbTATH BIACHHUX IOCHIHKEHB 1
pe3yabTaTH 1HIIUX JOCHIJHHUKIB Y KOHTEKCTI YChOI'O KOMIUIEKCY CYYaCHUX 3HaHb IIOJ0
JOCIIKYBAHOI TPOOTIEMH.

Bmitu pobutu ormsg Ta mnomyk iHdopMmamii B - cremianmizoBaHid  JiTepaTypi,
BUKOPHCTOBYIOUM PI3HOMAaHITHI pPeCypcH: >KypHand, Oa3W JaHUX, OH-TAHH pecypcH.
31aTHICTh BUKOPUCTOBYBaTH OONIKOBY iH(oOpMamito 3 O0i0JiOTEeYHHX KaTajoriB Ta
HariHoBimmx IKT-pecypciB, mo0 nokamizyBaTu JpKepelna 1 JITeparypy, KOPHUCHI IS
BJIACHOTO JTOCIIJKCHHSI.
3HAaTU METOJU Ta 3acO0U MPOEKTYBAaHHS ONTHUMAJIbHUX BIACTUBOCTEH TEPMOETIEKTPHUUHUX
MarepiaiiB Ta IPUCTPOIB HA iX OCHOBI.

OIMC HABYAJIBHOI U CIUILITHA
3ATAJILHA THOOPMAIIISA

Ha3Ba HaBua/IbHOT AUCIIATLIIHU
CyuacHi indpopmantiiiHi TeXHO0JIOTii Yy (PI3UHYHUX JOCTITKEHHAX

Dopma
HaBYaHHA
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Tema 1. HaykoBi MOIITyKOBi CHCTEMH Ta HAYKOBI COIlaJIbHI

Mmepexi. HaykoBi npodisti, pedTHHTM HayKOBLIB, XypHAIiB | 8 2 1 )

1 HAYKOBUX YCTaHOB.

Tema 2. Cucremaruzanis 6i0miorpadiunoi iHbopmarii B

cucremi Mendeley Tta Zotero. IlinroroBka HayKOBHX

TEKCTIB i myOsikamii 3a qonomororo Word ta cuctemu | 20 4 3 13

LaTeX. Bubip HaykoBOro >KypHamy i IyOJikarii,

nporieiypa MojgaHHs CTaTTi.

Tema 3. Craructuuna o0poOka Ta  ohOpMIIEHHS

pe3yiIbTaTiB €KCIEPUMEHTAIBHUX JOCiKeHb. ['padiuna | 20 2 4 14

Bi3yasli3ailis HAyKOBUX JAHUX.

Pazom 3a 3M 1 48 | 8 | 8 32
Mopnyasb 2. UncenbHi MeTOHM Ta KOMII'IOTepHe MO/Ie/IIOBaHHA Qi3MYHNX NpolueciB

Tema 4. UYumcnoBi Ta aHANITHYHI METOIU HAYKOBHX

JOCTIKEeHb Y cucTeMi KoM torepHoi anredpu Wolfram 24 4 4 16

Mathematica. Bukopucranas xmaproro cepsicy Wolfram

Cloud.

Tema 5. OcnoBu BukopuctanHs COMSOL Multiphysics 24 4 4 16

JUISL YACEIIBHOTO MOJICITIOBAHHS (Di3MYHHX IPOIIECIB

Tema 6. OcHoBu nporpamyBanss B Python. Bukopucranus 24 4 4 16

610mioTexku SciPy A HayKOBUX 00YHUCIICHb.

Pa3zom 3a 3M 2 72 (12 | 12 48

Bceworo 120 | 20 | 20 80

3MICT HABYAJILHOT TUCHUATIJITHA

TemaTnka JieKuiiiHUX 3aHATH 3 NePeJiKOM NUTAaHb

No Hazga Temu nexirii

Hayxkogi nomrykosi cucremu Scopus, Web of Science, Google Scholar.
Hayxkogi couianbHi Mepexi ResearchGate, Academia.edu.
[ToHATTS Ta BUAM OH-JIaliH HAYKOMETPUYHUX 0a3.

3aKJa1y, HayKOBOTO XypHany. Bubip HaykoBoro ypHaity ajist myostikariii (Scimago).

JITEpaTypH.

ITonsaTTa Ta BUAU IMOKA3HUKIB BILJIUBOBOCTI HAYKOBII, KOJICKTHUBY HaYKOBI_IiB, HAyKOBOT'O

Cuctrema Mendeley Ta Zotero s 30epexeHHs Ta OOpPOOKM KaTajoriB HayKOBOT

2. | IlinroTOoBKa HAYKOBUX TEKCTIB JJis yOikariii 3a monomoror Word ta cuctemu LaTeX

(xmaphuit cepBic Overleaf). @opmyBaHHS CIIMCKY MOCHJIAHb.

YICJIOBOTO aHATI3y JAaHUX Ta HAYKOBOI rpadiku

CratuctrnuHa o0poOka Ta 0hopMIIEHHS pe3yiIbTaTiB €KCIEPUMEHTAIBHUX JTO0CIHIKEHb.
Bizyanizauis pe3ynbratiB pociimkens. [Taker nmporpam ¢ipmu OriginLab Corporation s

3. | UncroBi Ta aHAITHYHI METOM HAYKOBUX JIOCIIHKEHD Y CHCTEMI KOMIT FOTEPHOT alre0pu

Wolfram Mathematica. Bukopucranus xmapaoro cepsicy Wolfram Cloud.

4. | OcnoBu BukopuctanHss COMSOL Multiphysics a5 uncenbHOro MoA€IOBaHHS (DI3UUHUX

MIPOILIECiB

5. [ OcnoBu nporpamysanHs B Python. Bukopucranns 6i0motexu SciPy 11 HaykoBux
00YHCIIEHb.




TemaTnka NPAKTUYHUX 3aHATDH 3 NEPEJiKOM MUTAHb

No Ha3Ba Temu (3aBnaHHs)

1. | CtBopenns npodimto B cucremax ResearchGate ta Google Scholar. ITomryk HaykoBIIiB Ta
myOJTiKaIii 3 TeMaTUKU AOCTiHKeHHs. Y cTaHOBKa cucteM Mendeley ta Zotero.
Ocob6auBOCTI pOOOTH 3 HAYKOBOIO JITEPATYPOIO B MX CHCTEMAX.

2. | OcaoBu BugaBHu4oi cuctemu Latex. Ilpaktnuna po6ota B xMapHiii cuctemi Overleaf.

3. | Cratuctuyna o6poOka Ta opopmIIeHHS Pe3yIbTaTiB €KCIEPUMEHTATbHHUX JOCIHIKEHb.
Buxopuctannas Microsoft Exel Ta Google Sheets nns ananizy naHux.

4. | I'padiuna Bizyamizallis HayKoBUX JaHUX. Bukopucranus nporpam OriginLab Corporation
JUTSl YMCIIOBOTO aHAII3Y IAaHUX Ta HAYKOBOI rpadiku

5. [ OcnoBu po6otu B cucremi Wolfram Mathematica. Bukopucranas 6e3K0mTOBHOTO
xmapHoro ceppicy WolframCloud

6. | OcoOMMBOCTI YUCITIOBUX Ta aHAJTITUYHUX METOIIB poOOTH 3 cucteMoro Wolfram
Mathematica. @yHKIIi{ YUCTIOBOTO Ta aHAJITHYHOTO PO3B’S3KY PIBHSAHB, CUCTEM PiBHSIHBD,
mudepeHnianbHux piBHsAHb. ['padiuni pyukiii. CTBOpeHHs JeMOHCTpaIliil Ta aHIMaIliil.

7. | OcuoBu pobotu B cucteMi COMSOL Multiphysics. [To6ymoBa reomerpii 06’ exrta
JOCTIKEHHS 32 JOTIOMOTr010 BOYZI0BaHUX 1HCTpyMEHTiB. CTBOPEHHS CITKH JIJIsl METOAY
CKIHYCHHHX eJIeMeHTIB. HamamyBaHHs 00YMCITIOBATHBHOTO MTPOIIECY.

8. | Ilpuknan Bukopucranuss COMSOL Multiphysics 1u1st MoienOBaHHS. KBAHTOBOI TOYKH

9. | OcHoBH nporpamyBanHs B Python.

10. | Bukopucranns 6i01i0texu SciPy 1t HaykoBuxX ob6uucieHb. UnciaoBe iHTerpyBaHHs,
PO3B 30K I epeHIIiaTbHUX PliBHAHB, IHTEPIOJISIIS, CTATUCTUYHUIN aHaJi3.
3aBaaHHs AJ19 CaMOCTIiHHOI po0OTH acnipaHTIiB
No Hazpa Temu (3aBnanHs)

1. | Po6oTa 3 HaykOoBUMU NPO(IIAMH Ta MOUTYKOBUMH CUCTEMaMHU.
3apeecmpysamu ma Hanrawmyeamu énacui npogini 6 ResearchGate ma Google Scholar.
3uaiimu ma 0ooamu 0o bibniomexu enacHi nyonixayii (abo nyoaixayii 3a memamuxoro
00Cni0dNCeH ). Bukonamu nowyk Haykosyie ma akmyanibHux 00Cai0NCeHb ) C80Ill 2ay3i.

2. | CuctemaTH3allist HayKOBOI JIITEpaTypH.

Bcmanosumu ma nanawmysamu Mendeley abo Zotero. [looamu 0o 6ibriomexu cmammi 3a
memoro oocnioxcenns. Cmeopumu 6idnioepadiumi cnucku y pisHux popmamax.

3. | IlinroroBka HaykoBuX TekcTiB y LaTeX.

Osuatiomumucs 3 ochosHumu komanoamu LaTeX. Cmeopumu npocmuii HAyKosutl
ookymenm y Overleaf i3 3aeonoexamu, hopmynamu ma mabruyamu. Bukonamu
GopmamyeanHs NOCUIAHb MA CRUCKY JIMepamypu.

4. | Anamni3 Ta 00poOka HAyKOBHX JaHUX.

IIposecmu 6azosuti ananiz danux y Microsoft Excel abo Google Sheets (cepeone, mediana,
oucnepcis). Buxopucmamu ¢hopmynu ma @yuxyii 011 06podKuU eKcnepumMeHmanbHux OaHuXx.
Tlobyoyseamu epacghixu ma diaepamu 05 8izyanizayii pe3yiomamia.

5. | UucnoBwmii anaii3 ta rpadivHa Bizyasizarlis.

Osnaiiomumucs 3 ochosHumu moxcaugocmamu OriginLab. Ilooyoysamu epagixu Haykosux
Oauux ma suKoHamu ix o6pooKy (anpoxcumayis, 3e1a0x#Cy8anHs). Buxonamu ananiz
CMAMUCMUYHUX XAPAKMEPUCTIUK eKCNEPUMEHMATbHUX OAHUX.

6. [ Po6ora 3 Wolfram Mathematica.

Bukxonamu obuucnenus 3a donomozor cumeoniunoi anceopu (Wolfram Cloud). Po3é’sazamu




piensanHs ma cucmemu pieusans Yy Mathematica. [1obyoyeamu epaghixu ¢hynkyiti ma
suxonamu 3D-sizyanizayito. Cmeopumu inmepaxmuHy 0eMOHCMpayio ma aHimayiio

7. | Yucenpae moaemoBanas B COMSOL Multiphysics.

Tlobyoysamu eeomempito docniodncysanozo 06’ ekma. Cmeopumu cimky CKiHYEHHUX
eleMenmie ma Haiaumyseamuy napamempu po3paxynky. Bukonamu mooentosamnms
K8AHMOBOI MOYKY Ma NPOAHANIZY8AMU Pe3)Ibmaniu.

8. | OcnoBu nporpamysanHs B Python i HaykoBUX 004HCIICHb.

Osuatiomumucs 3 ochosamu Python (bazosei munu, onepamopu, ¢yukyii). Buxonamu 6a308i
obuucnenns y SciPy (inmezpysanms, po36 s30K Pi6HAHb, CMAMUCMUYHUL AHATI3).
Bizyanizyeamu oani 3a donomoeoro bioniomex Matplotlib.

9. | OsnaifomieHHS 3 MOBOKO ITPOTPAMYBaHHS Ta TAKETOM MPUKJIATHUX MPOTPaM JUIs YUCIOBOTO
ananizy MATLAB

10. | O3HalioMIIeHHS 3 KOMIT IOTEPHUMH JIEMOHCTpAIlisiMU (hi3ndHuUX mporieciB B cuctemi Wolfram
Demonstration Project

11. | O3HaiiomyieHHsI 3 MOXKJIMBOCTIMH MOBHM Maple 11 aHaTi THYHUX Ta YUCIOBUX PO3PAXYHKIB

KoHTponb BUKOHAHHS 3aBJaHb, BUHECEHHX Ha CaMOCTIHHE OMpAIOBaHHS MPOBOIUTHCS B
paMKax MOXIYIbHOTO KOHTpoiro. bamu 3a mioo poOOTy BXOAATH y 3arajbHy KUIBKICTH OaliB 3a
KOHKPETHUN MOIYIb.

METO/I HABYAHHSA

Memoou naguanusn:

Jlexyii: TMpoOJIeMHUI BHKIIAJ, YaCTKOBO-TIOIIYKOBI Ta TOCIHIAHHWIbKI METOAM, MpPEe3eHTAIllll,
Oecinu 1 AUCKYCIi;

NPAKMuyHi 3aHAMMms; PenpoIyKTUBHUN METOJI, OCTITHUIIBKUN METOS;

Camocmitina poboma acHipaHTIB Tependadae: KOHCIEKTYBaHHS JICKI[IHHOTO Marepiaiy;
BUBUCHHS TEOPETUYHOTO MaTepiayly JISKIIMHUX 3aHSITHh Ta ONPAIIOBAHHS JIITEPATYpHUX JDKEpel,
PEKOMEHIOBAaHUX III€10 MPOTrPaMol0; MPOBEJACHHS PO3PAXyHKIB Ta MiATOTOBKY 3BITIB 3 MPAaKTHUYHUX
poOIT.

Inmepakmueni memoou Haguanua: 3aCTOCYBaHHSA EJEKTPOHHUX MYIBTUMEAIMHUX
KOMIUJIEKCIB HaBYAJIbHMX JUCLUUIUIIH Ta PECcypciB, a TaKoX IIATGOpMH [UIsl JUCTaHIIMHOTrO
nasyands Moodle (https://moodle.chnu.edu.ua).

Dopmu  HaguANbHUX 3aHAMb:  JEKIli, Ja0OpaTOpHI 3aHATTS, TMPAKTAYHI 3aHSITTS,
KOHCYJbTaLlii.

CucreMa KOHTPOJIIO TA OL[iHIOBAHHS
Memoou konmpoio

VY mpoueci OLIHIOBaHHS HaBYaJIbHHUX JIOCSITHEHb 3aCTOCOBYEMO METOIM YCHOTO 1
MUCBbMOBOIO KOHTPOJIO, 30KpeMa Taki 3aco0M OLiHIOBAHHSI Ta JIEMOHCTPYBAaHHSI peE3yibTaTiB
HaBYaHHS:

® 3aco0uU YCHO20 KOHmMpONO: 1HAWBIAyalbHE OMNHUTYBAaHHSA, (POHTAIBHE ONMUTYBAHHS,
MpE3eHTAIlll pe3y/IbTaTiB BUKOHAHUX 3aBIaHb;

® 3acoOuU NUCLMOBO20 KOHMPONIO: KOHTPOIbHI pOOOTH, TECTyBaHHS, CaMOCTIHHI poOOTH,
BUKOHAHHS Ta 3aXUCT J1aOOPaTOPHUX;

® 3aco0uU camMoKOHmMpONIO: YMIHHS CaMOCTIHHO OIIHIOBATH CBOT 3HAHHS, CAMOAHAJIi3.

VY pasi mpoBeleHHS HaBYaJbHOTO TMPOLECY Ta OLIHIOBAaHHSA Y JIUCTaHLIWHINA ¢opmi

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

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



https://moodle.chnu.edu.ua/
https://moodle.chnu.edu.ua/
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Dopmu KOoHmponro
OcHoBHUMH (hOpMaMK TOTOYHOTO KOHTPOJIIO €:
—  YCHI BIJIIOBIi/Ii acIipaHTiB,;
— BHKOHaHHS TECTOBUX 3aBIaHb 3 METOI TEPEBIPKH PIBHS 3aCBOEHHS TEOPETUYHOTO
Marepiay 3a HaB4aJIbHUMH TEMaMU;
— YCHAa BIAMOBiAb acmipaHTa MpH 3/1a4i Ja00paToOpHOI POOOTH,
— BHKOHaHHS MOIYJIbHOI KOHTPOJIBHOI pOOOTH (TeCTyBaHHS Ta PO3B’SI3aHHS
HaBYAJIBHO-TIPO(eCiiHUX 3a1a4).
3a3HaveHi (OpMH KOHTPOJIIO HAa JIEKUIWHUX, MPAKTUYHUX Ta JITAOOPATOPHUX 3aHATTAX €
000B’I3KOBUMHU JIsI BCiX aCITIPaHTIB.
dopma MiICYMKOBOTO KOHTPOJIIO — €K3aMEH.

KPUTEPIQ OIIHIOBAHHSI
MOTOYHOI'0 TA MiICYMKOBOI0 KOHTPOJII0 HABYAJIbHUX JOCATHEHb ACHIPaHTIB

Kpumepii oyintoeannsa nHaguanbHux 00CAHEHb ACRIPAHMIE 3a pPe3ynbmamamu
HOMOYHO20 KOHMPONIO
KpuTtepisimu oliHIOBaHHSI HaBYaJIbHUX JIOCSATHEHb acCIMipaHTIB 3a pe3yibTaTaMy MMOTOYHOTO
KOHTPOJIIO €:

e 3HAHHS TCOPETHYHOTO MaTepiary

o [IpakTU4HiI HABUYKH

e CaMOCTIHHICTD 1 KpUTHUYHE MUCJICHHS

e SIxicTh BUKOHAHHS 3aBJaHb

e AKTHBHICTh Ha 3aHSTTAX

e JloTpuMaHHS TEPMiHIB BUKOHAHHS 3aBJIaHb
e AkanemidHa J0OpPOYECHICTH

Po3nooin 6anie, AKi ompumyrms acnipanmu 3a Mooy/ni

[ToTouHe o1iHIOBaHHS
(ayoumopna, camocmitina poboma ma modynvruu | Kinpkicts | Cymapha
KOHMPOJIb) OamiB K-Th
3micToBmit Momyns 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 niocymkoeozo oyintoeannsn
Kpurtepiem mniacyMKoBoro oOumiHIOBaHHSI € JOCATHEHHS acMipaHTOM II€BHUX 3HaHb
nepeadaueHuM pe3ynbTaToOM HaBUaHHS, KOJHU aclipaHT OMaHyBaB TEOPETHUYHUMU Ta MPAKTHUHUMU
3HAHHSIMHU HABUYAJIBHOT JTUCIIUIUIIHH.
Ha ex3amMeH BUHOCSTHCS MUTAHHS TEOPETUYHUX 3HAHB 1 MPAKTUYHUX HABUKIB aCHIPaHTIB 3
HaBUYaJIbHOT AUCHUIUTIHU. Ex3amenartiiini OuIeTH MICTSITh JBa TEOPETHYHHMX IHUTAHHS 1 OJHY
MpaKkTUYHY 3a/a4y.

Teopemuuni numannsa (MyHKT 1 1 2 G11€TIB) OIIHIOIOTHCS MAKCUMAJIBLHOIO KIJTBKICTIO OaiiB
piBHOIO 15 32 HACTYTHUMU KPHUTEPIsSIMU:
<13-15 6aniB: KoM acmipaHTOM JaHi NPaBWIbHI BUYEPIHI BiANOBiAi Ha BCi MOCTaBJIEHi
3alMTaHHSL.
<9-12 6auiB: KoNM acHipaHTOM [aHi NpaBUIbHI BiANOBiAI Ha BCi MOCTaBJIEHI 3AIIUTAHHS, alle
BIJIMOBiZI HE 30BCIM TMOBHI, B OKPEeMHX BHUMAJKaX JOMYIICHI HE3HauHI HETOYHOCTI Yy
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dbopMyITtOBaHHI, OKpEeMi MOMEHTH HE JIICTAJIA HAJEKHOTO 3’ SICYBaHHSI.

<> 6-8 GauiB: KOJIM BiANOBiL acHipaHTa IPABUIIBHA i CTAHOBUTE OLIBIIE MOJOBMHU MaTepiaily, IO
MICTSITh TUTAHHS 3T1IHO IPOTPaMH, ajie MPUCYTHI ICTOTHI TOMUJIKH.

< 0-5 6axiB: KOJM He JaHO NPABUIBHI BiAOBINI HA IIOCTABIEHI 3aUTaHHsA, a00 BiAIOBiNi HAATO
MOBEPXOBIi, HEMTOCIIIJOBHI 1 HETOYHI.

Ilpakmuune 3aedanns (nynkr 3 OineriB, ToOTO mporpama Ha Python gm Wolfram
Mathematica abo mnpakTH4yHe 3aBIaHHS 3 HamucaHHs QopMmyaun B LateX) OIiHIOITHCS
MaKCHUMAaJIbHOKO KUTBKICTIO OaiB piBHOIO 10 32 HACTYITHUMH KPHUTEPISIMHU:

<10 6aniB — 3aB1aHHd BMKOHAHO IOBHICTIO NPaBHJIBLHO, OOIPYHTOBAHO, O(QOPMIIEHO JIOTTYHO i

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

<67 6aniB — OcHOBHa iJies NPABUIBHA, AJl€ € KiIbKA MOMITHUX IIOMHJIOK.

< 4-5 6aniB — [IpucyTHs cipo6a BUKOHAHHS 3aBJaHHs, ajle € CepHo3Hi.

< 2-3 6anu — Hepipuuii miaxin abo 3Ha4Hi NOMUIKK IIPU BUKOHAHHI 3aBIaHHS.
<1 6an — Cnabka cnpoba BUKOHAHHS 3aBJaHHs 0€3 JIOMYHOIrO MOSCHEHHS.
<0 6aaiB — 3aB1anHs He BUKOHAHE i CIPOO BUKOHAHHS HE OYI10.

HIkana oninoBanusa: Hagionajabua ta EKTC

. . Ouinka 3a mkanaow €EKTC
Ouinka 32 HAiOHAJIBLHOIO
. ITosicHeHnHs1 3a
LIKAJIOI0 Oninka (06aam)
PO3MIMPEHOK MIKAJIOK
BigminHo A (90-100) BIIMIHHO
B (80-89) JyXe no0pe
o0pe
Hlodp C (70-79)
Jo0pe
3a10BLILHO D (60-69) 3aJJ0BIJIBHO
! E (50-59) JIOCTaTHBO
HE3aJI0BUILHO
FX (35-49)  (nesan )
3 MOXKJIMBICTIO IOBTOPHOTO CKJIaIaHHS
He3anoBinbHo (HE3a10BITBHO)
F (1-34) 3 000B'SI3KOBUM CaMOCTIHHIM OTPAIlFOBAHHSIM
OCBITHHOT'O KOMIIOHEHTY JIO TIEPECKIIaIaHHs

Kpumepii niocymkoeoi ouinKku ak nOKa3HUKa pe3yibmamie 6Ue4eHHs HA84aIbHOT OUCYUNIIHU
3rigao mxkanu €KTC 3aranbHa KiIbKICTh OadiB, SIKY aclipaHT MOK€ OTPUMATH y IMpoLeci
BHUBUYEHHS JUCIUILIIHU, cTaHOBUTH 100 OaniB, 3 sikux 60 GaniB acmipaHT HaOWpae MpU MOTOYHUX
BUAaxX KOHTpouto 140 OaniB — y mpolieci MiICyMKOBOTO KOHTPOJIIO (€K3aMeH).
TakuM 4YMHOM 3HAHHS acCHIPAHTIB OLIHIOETHCS SIK 3 TEOPETHYHOI, TaKk 1 3 MPaKTUYHOI
HiATOTOBKY 32 TAKUMU KPUTEPISIMU:

«A» — TMIOCTIHHO rOTYBaBCs JI0 3aHATH 3T1IHO 3 MPOrpamMoi0 AUCHUILTIHY;
90-100 6anis — mOOKO Ta BCEOIYHO PO3KPUBAB 3MICT ITUTAHB;
CTaBUTBHCA y pa3i, | — IMOKa3aB yMiHHS (OPMYJIIOBAaTH BUCHOBKH, y3arajlbHIOBAaTH Ta
SIKIIO acMipaHT: aHaNi3yBaTH HaBYAJIbHUN Marepia;

— II0Ka3aB YMiHHS BUIbHO BUKOHYBATH 3aBJaHHS;

— TEpPEeKOHJIMBO Ta JIOT1YHO BUKJIa/laB MaTepiajl, MPOSBISB TBOPUMM MiIX1]1
JI0 BUKOHAHHSI MPAKTUYHUX 3aBJaHb Ta MiATOTOBKY /10 TaOOpaTOpHUX
poOIT;

— HaJeKHUM YMHOM BUKOHYBAB 3aBJaHH JUI1 CAaMOCTIHHOT poOOTH;

— BHUKOHAB 3aBJIaHHSI MOAYJIBHOTO KOHTPOJIIO a00 OMYCKaB IPU YCHHUX
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BIJIMOBI/ISIX Ta TECTYBaHHI OKpeMi HE3HAYH1 HETOYHOCTI.

«B»
80-89 oanis
CTaBHUTBHCA Yy pasi,
SIKIITO aCITPaHT:

PO3KPHUBAB 3T1THO 3 TPOrPAMOIO TUCIUIUIIHH 3MICT MUTaHB;

pPOOMB y3arajbHEHHsS Ta BHCHOBKH 3 OKPEMHUX ITUTaHb,

BHUKOHAB YCi JIJabopaTtopHi po0oTH;

BUKOHYBAaB 3aBJIaHHS I CAMOCTIHHOT poOOTH;

BHUKOHAB 3aBIaHHS MOIYJTBHOTO KOHTPOJIIO, ajie HETOCTAaTHbO
BUKOPHCTOBYBAB JIOJATKOBY JIITEPATYPY;

IPU YCHUX BIJNOBIIAX HE JOCUTH MOBHO i apTYMEHTOBAHO BHKJIAJIAB
MaTepiall, a Ipu TECTYBaHHI MaJIM MiCIle OKpeMi HETOYHOCTI;

HE TPOSIBUB TBOPYMI MIXi]T 1O BUKOHAHHS 1HAWBITyaIbHUX 3aBJaHb Ta
HAYKOBUX MOBiJIOMJICHb.

«Cr»
70-79 6anis
CTaBHUTBHCSA Yy pasi,
SIKIIO aCITPaHT:

PO3KPUBAB 3T1THO 3 TPOrPAMOIO TUCIUILIIHH 3MICT MUTaHb;
(dbopMyIIOBaB BUCHOBKHU 3 OKPEMHUX IUTAHb PAKTUYHUX 3aHSTh;
OpaB y4acTh y BUKOHAHHI TPAKTUYHUX 3aB/IAHb;

BUKOHYBAaB 3aBJIaHHS JJIsl CAMOCTIIHOT po00TH;

BHUKOHAB 3aBJIaHHS MOIYTbHOTO KOHTPOJIIO, aJie JIOIyCKaB OKpeMi
HETOYHOCTI IIPU YCHUX BIATOBIIAX, TECTYyBaHHI,

HE MPOSIBIISIB HAJIE)KHOI aKTHBHOCTI Ha JIGKIIHHUX Ta J1a00paToOpHUX
3aHATTSIX, HEJOCTAaTHLO BUKOPUCTOBYBAB JIOJIATKOBY JIITEPATYPY;
HEOXAHO BUKOHYBAB 3aBIaHHSI JJAOOPATOPHUX POOIT.

«D»
60-69
CTaBUTbCA Yy pasi,
SKIIO aCIipaHT:

BIJINTOB1/IaB HA OKPEMI IMUTAHHS, sIKi 0OTOBOPIOBAJIHCS;

(dbopMyITFOBaB BUCHOBKHU 3 OKPEMHX ITUTAHb;

BHUKOHYBAB 3aBJJaHHS JJIsl CAMOCTIHHOI pOOOTH;

BHUKOHAB 3aBJIaHHS MOIYJTbHOTO KOHTPOJIIO, alie AOMyCKaB OKpeMi
HETOYHOCTI;

HE TIPOSIBIISIB HAJIS)KHOT aKTUBHOCTI HA J1a00paTOPHUX 3aHATTAX Ta
CTapaHHOCTI IIPY BUKOHAHHI 3aBJaHb ISl CAMOCTIHHOT poOOTH;
HEJ0CTaTHHO BUKOPHUCTOBYBAB JIOJIATKOBY JITEPATypPy, HE HAJIC)KHUM
YHHOM BUKOHAB MTPAKTUYHI 3aBJIaHHS;

BHKOHAB HE BC1 3aBJIaHHs JUIsl CAMOCTIHHOT poOOTH

«E»
50-59 oanie
CTaBUTKCS Yy pasi,
SIKIIO acCMipaHT:

BIJIMOBiIaB Ha OKpPEeMi MUTAHHS, SKi 0OTOBOPIOBAIHCS,

BHKOHYBaB OKpEMI 3aBJaHHS JUIsl CAMOCTINHHOI po0oTi;

BUKOHAB 3aBJIaHHS MOIYIBHOTO KOHTPOJIIO, aJle JOMYCKaB HETOYHOCTI
IIPU YCHUX BIANOBIASAX (Oy/yrour CBOO BIAMOBI/Ib HA 3BUYAHHOMY
MOBTOPEHHI HaBYaJILHOTO Marepiaiay 06e3 HOro OCMUCIIEHH),
TECTYBaHHI;

HE MPOSBIISIB HAJIEKHOI aKTUBHOCTI HAa MIPAKTUYHUX 3aHATTSX,
CTapaHHOCTI IIPY BUKOHAHHI 3aBJIaHb ISl CAMOCTIIHOT poOOTH;
HEJI0OCTaTHhO BUKOPHCTOBYBAaB OCHOBHY Ta JI0JJaTKOBY JITEpaTypy;

HE HaJIeKHUM YMHOM BMKOHYBAaB 1HJMBIyabH1 3aBIaHHSL.

«Fx»
35-49 oanis
CTaBUTKCS Yy pasi,
SIKIIO acMipaHT:

MOBEPXHEBO PO3KPHUBAB 3MICT MUTAHb, SKi PO3TIIAIAIHCS;
JIOTTYCKaB CYTT€B1 IMOMUJIKH MPH YCHUX Ta MHUCbMOBHX BIJIMOBIISX;
MOBEPXHEBO 03HAHOMHUBCS 3 PEKOMEHI0BAHOIO JIITEPaTypOIo;
YaCTKOBO BUKOHAB 3aBJaHHS JIJIsl CAaMOCTIHHOT po0oTH;

HE TPOSIBIISIB AKTUBHOCTI HA IPAKTUYHUX 3aHATTSX;

JIOTTyCKaB TIPUHITATIOB] TTOMMJIKH TT1/] YaC BUKOHAHHS 3aB/IaHb;

HE BUKOHAB 3aBJaHHS MOJIYIbHOTO KOHTPOJIIO.

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

MOBEPXHEBO PO3KPHUBAB 3MICT MUTAHb, SKi PO3TIIAIAIHCS;
JIOTTyCKaB CYTT€B1 IMOMUJIKH MPH YCHUX Ta MMMUCbMOBHX BIMOBIISX,
TECTYyBaHHI;

MTOBEPXHEBO 03HAMOMUBCS 3 PEKOMEHJOBAHOIO JIITEPATypOIO;

HE BUKOHAB 3aBJIaHHS JJIsl CAMOCTIHHOI poOOTH;
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— He BUKOHAB ITPAKTUYHE 3aBIaHHS;

— Ha MiJICyMKOBOMY 3aHSTTI HE BMi€ BiITBOPUTH 3MICT OKPEMHUX ITHUTAHb,
nependaueHUX MPOTrpaMor0 AUCHUILTIHY;

— HE BUKOHAaB 3aBJIaHHS MOIYJILHOTO KOHTPOJIIO.

IIMTAHHA AJ11 HIOTOYHOI'O KOHTPOJIIO

MOIYJIb 1. IndopmaniiiHi TeXHOJIOTiTI B HAYKOBHUX J0CJIiIKEHHSIX
1. ki MOKITMBOCTI HaaI0Th HayKOBi comianbHi Mepexi (ResearchGate, Google Scholar) mns
HayKOBIIIB?
2. SIk cTBOpUTH Ta HaJaIITyBaTH HaykoBuid podink y ResearchGate ta Google Scholar?
3. o Take inmekc Xipiia, K BiH PO3PaxOBYEThCS Ta SKY POJIb BiJIrpae B OIiHIII HAYKOBOi
JUSIIBHOCTI?
SIK 3I1MCHIOETHCSI TTOITYK HAyKOBOT JIITEpATYPH 32 TEMATUKOIO JTOCIIPKEHHS?
5. Slki ocHoBHi ¢ynkuii nporpam Mendeley ta Zotero mis pobotu 3 6idmiorpadiuroro
iHopmMmarier?
6. Sk opopmumoBatu crimcok Jitepatypu y hopmatax APA, IEEE, Chicago 3a nonomororo
Mendeley/Zotero?
SIxi nepeBaru Bukopuctanus LaTeX s miAroToBKM HaAyKOBUX MyOTiKariin?
Sk mpairoBaTi B XMapHOMy cepenosuini Overleaf?
Sxi 0cOOMMBOCTI TIPOIIECY TOJIAHHS CTATTI O HAYKOBOTO KypHATY?
0. Sk 3ailiCHIOETRCS OLIIHKA PSUTHUHTY HayKOBHX ypHauiB (Scopus, Web of Science, Impact
Factor)?
11. SIx BUKOHYBATH CTaTUCTUYHY 00poOKy HaykoBux nanux y Microsoft Excel ra Google
Sheets?
12. SIx OynyBaTu rpadiku Ta Bi3yalizyBaTu pe3yibTaTh ekcrnepuMenTiB y OriginLab?

&

B2 oo~

MOAYJIb 2. YUncenbHi MeTOaM Ta KOMII'IOTepHE MO/Ie/IIOBAHHA (i3MYHUX MpoleciB

13. SIxi ocHoBHI MoxrBOCTI Wolfram Mathematica y HayKOBHX JOCITIDKEHHSIX?

14. Sk BuxkopucroByBatn Wolfram Cloud st ananiTHaHUX 00YUCIeHb?

15. SIxi MmeTou po3B’sA3Ky PIBHSAHB Ta CUCTEM PiBHAHB peanizoBaHi y Wolfram Mathematica?

16. Sk BukonyBaTH uucenbHi oouucieHHs B Wolfram Mathematica (audepeHuianbHi piBHIHHS,
1HTerpyBaHHs)?

17. sIki ocHOBHI eTanu MojentoBanHs (iznunux mpouecisB y COMSOL Multiphysics?

18. Sk GymyBatu reomeTpito gocmikyBaHoro 00’ekra B COMSOL Multiphysics?

19. sIki 0cOoOMMBOCTI CTBOPEHHS CiTKHU cKiHueHHUX enemeHTiB y COMSOL Multiphysics?

20. Sx namamroByeThcs oOuncmoBansHUM nporec y COMSOL Multiphysics?

21. SIk IpOBOAUTHCS YUCENIbHE MOJIENIOBaHHA KBaHTOBUX Touok Y COMSOL Multiphysics?

22. SIki OCHOBHI MOJIMBOCTI MOBH TiporpamyBaHHst Python amst HaykoBHX 00UnCIIEHB?

23. Sk BuKkopHucToBYBaTH 016710TeKy SciPy ais po3B’si3ky audepeHialbHUX piBHIHbD?

24. SIk pearnizyBaTH 4HceNbHE iHTETpyBaHHA y SciPy?

25. SIki MeTOIM CTaTUCTUYHOTO aHaNli3y peanizoBaHi y 6i0mioreni SciPy?

26. SIx mpoBoAMTH Bi3yai3allito HayKoBUX HaHuX y Python (6i6miorexu Matplotlib, Seaborn)?

IMUTAHHA JJ1 NIJCYMKOBOI'O KOHTPOJITIO
1. Hayxkosi npogini Ta HayKoMeTpUYHI MOKAZHUKHU
Ske npusHaueHHsa HaykoBHuX po¢iniB y ResearchGate ta Google Scholar?
SIx popmyeThbes iHAEKC MTYBaHb Ta h-iHaeKC?
ki MOKa3HUKY BUKOPHUCTOBYIOTHCS JIJIsl OI[IHKY BIUTMBOBOCT1 HAYKOBHX KYpPHAJIIB?
2. Bibaiorpadiuni menemxepu: Mendeley Ta Zotero
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11.

12.

13.

14.

15.
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SIk 3pilicHIOETBCA opraHizaiis 6i6miorpadiunux mxepen y Mendeley?
SIK1 MOXKIIMBOCTI Hajae Zotero 1Jis aBTOMaTUYHOIO (pOpMYBaHHS CIHMCKY JIiTeparypu?
Sk cunxpoHizyBaru 6i6miorpadiuHi 1aHi MiXK TPUCTPOSIMU?

LaTeX Ta iioro 3acTocyBaHHSI B HAyKOBHUX MyOJIiKamisx

OcnogHi nepeBaru LaTeX nepes TeKCTOBUMHU pelakKTOPaMH.

Ak odhopmimroBarr MmareMaTudHi hopmynu Ta pucyHku y LaTeX?
Buxopucranns mabmnonis xypraiiB y Overleaf.

O0pooOka exkcnepumenTaabHux Aanux y Microsoft Excel

SIxi ocHOBHI iHCTpyMeHTH Excel BUKOPHCTOBYIOTBCS M1l CTATUCTUYHOTO aHAIi3Y?
Mertonu ¢dinpTparlii Ta COPTYBaHHS JTaHUX.

SIk cTBOprOBaTH JiarpaMu Ta TpeHaoBi JiHii B Excel?

I'pagiuna Bizyaaizanis HaykoBux nanux y OriginLab

OcnogHi Tumu rpadikiB y OriginLab.

Sk BUKOPHCTOBYBATH HEJHINHY allpOKCUMAITiI0?

Mertoau aHanizy ekcriepuMeHTanIbHUX Aanux y OriginLab.

Yuciosi Ta anajaituuni meroau y Wolfram Mathematica

SIK 31iCHIOETBCS CUMBOJIBHUH po3paxyHoK y Wolfram Mathematica?
MeTtoau yuCenbHOro iHTerpyBaHHs Ta AU(epeHLIFOBaHHS.

PoGora 3 6araroBUMipHUMH TaHUMH Ta 1X Bizyaiizallis.
Bisyanizania nanux y Wolfram Mathematica

[ToOynoBa IBOBUMIpHUX 1 TPUBUMIPHUX rpadiKiB.

BuxopucranHs aHimariii ajis MojaetoBaHHs (DI3UYHUX MPOIIECIB.
IarepaktuBHi enemenTr B Mathematica.

OcHosu poooru 3 Wolfram Cloud

[lepeBaru BUKOpUCTaHHS XMapHUX OOUMCIIEHb Y HAyIIl.

Sx mpamroBaru 3 Wolfram Cloud y 6payzepi?

Bukopucranns Mathematica Online g cripHOT poOOTH.
YuceasHe moneawBanass y COMSOL Multiphysics

OcHoBu MeTony ckiHueHHUX enemeHnTiB y COMSOL.

Sk HanamTyBaTu MarepiaiabHi napamerpu y COMSOL?

Sxi di3uuHI TpoLecu MoXKHa MOJIETIOBATH?

ITo0ynoBa reomerpuunux mogesein y COMSOL Multiphysics
BuxopucranHs BOyJOBaHUX '€OMETPUYHUX MPUMITUBIB.

SIK CTBOPIOBATH CKJIA/IHI TEOMETPUYHI CTPYKTYpU?

[TapameTtpu3atiis reoMeTpii J1sl aBTOMaTH3all1i pO3paxyHKIB.
I'enepaunist Ta ontumizauis cirku B COMSOL Multiphysics
[TpuHuMIM MoOynoByU SKICHOT pO3PaXyHKOBOI CITKH.

BriuBs po3mipy eeMeHTIB Ha TOYHICTh MOJIEITIOBAaHHS.

Metoau aganTUBHOTO YTOYHEHHS CITKH.

YuceabHe MOIETIOBAHHA KBaHTOBUX TOU0Kk Yy COMSOL

Sk 3amaBaTy rpaHUYH1 YMOBH JUIsl pO3pPaxXyHKY €HEpreTUYHUX PiBHIB?
Brue ¢popMu KBaHTOBOT TOUKH Ha CIIEKTpP BIACHUX €HEPTii.
BpaxyBaHHS eneKTpUYHUX 1 MarHITHUX TOJIIB Y MOJIETIOBaHHI.
OcHoBu nporpamysanns B Python

CunTtakcuc moBu Python, OCHOBHI THIIHN TaHHX.

Omnepartii 3 MaCUBaMH1 Ta CIIUCKaMH.

OyHKIIIT Ta MOYIBHICTD KOJY.

Pobora 3 0idsioTexoro NumPy

OcHoBHI MOXJIUBOCTI 010mioTekrt NumPy 171 HayKOBUX OOYHCIICHD.
PoGora 3 6araTroBUMipHUMHU MacHUBaMH.

BekropuzoBaHi orepariii Ta ix mepeBaru rnepej 3BU4aiiHUMH [TUKIaMU.
Mertonn inTepnoasuii fanux y SciPy
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OCHOBHI MiIX0X A0 IHTEPIIOJIALIT YUCIOBUX TAHUX.
Buxopucranns gynkmii interpld quist miHiHHOT Ta CIIJIalfHOBOT 1HTEPITONIAILI.
[aTepnonsanis 6ararToBUMipHHUX JaHUX.
16. YuceabHe inTerpyBanus QpyHkuiii y SciPy
OCHOBHi METOJIM YHCETHHOTO IHTEIPyBaHHS.
Buxopucranns gynkmiit quad ta dblquad nmst iHTerpyBaHHS BUIIMX MTOPSIIKIB.
Po3B’s130K iHTETpabHUX PIBHSAHB.
17. Po3B’s130k nupepeHniaibHUX PiBHAHB Y SciPy
MeToau YHUCeNbHOTO PO3B’SI3Ky 3BHYAHUX U EpeHIIaIbHUX PIBHSHb.
Buxopucranns solve ivp Juis iHTErpyBaHHS PIBHSHbD.
YucenbHuit po3B’s130k piBHsHHS LLpeninrepa.
18. CrarucruuHuii anaJji3 nanux y SciPy
OCHOBHi METOJIM CTATUCTUYHOTO aHAII3Y.
Buxopucranns stats 1715 mepeBipKky CTaTUCTUYHHX T1IOTES.
Ominka Kopersii Ta perpeciiHuil anamis.
19. IToGynoBa 3D-rpadikiB y Python
OcHoBwu Bi3yaizamii TpuBUMipHHUX gAaHux y Matplotlib.
Buxopucranns plot_surface nns BigoOpaxkenus 3D-¢dyHKIii.
AmnimoBani 3D-Bizyamizarii y Python.
20. Buxkopucranus Seaborn ajs aHami3y JaHUX
[ToOynoBa KOpENAIHHIX MaTPHUIb.
Bigyanizanis po3noauTy JaHUX Ta TiCTOTpam.
AmHai3 TpeHiB y HAyKOBHX JIaHUX.
21. OnTumizauiiini meronu y SciPy
OCHOBHI METO/IH MOIIYKY €KCTPEMYMIB (YHKITIH.
Buxopucranns minimize as po3B’ 3Ky ONTHMI3aliHHUX 3a/1au.
OnrtuMizaris napaMeTpiB y MOAETIOBaHHI (Pi3MUHUX MPOIIECIB.
22. Metoam anpoxkcumanii pyHKIii
[TomiHOMIaNIbHA aPOKCUMAITIS.
MeTton HaliMeHIINX KBaJpaTiB.
CrutaiiHOBa anmpOKCUMAIIisS TaHUX.
23. O6pobka Ta anauiz nanux y Pandas
OcHoBu pobotu 3 DataFrame.
I'pynyBanHs, QinbTparis Ta 00poOKa BEIMKHX HAOOPIB TaHUX.
Excropr Ta iMmopT nanux i3 txt ¢aiinis, CSV ta Excel.
24. AsTomaru3auisi HayKoBux oounciaens y Python
Hanucanus ckpuntiB Jist aBToMaTH3allli 004HCIIOBaIbHUX MTPOLIECIB.
Bukopucranns multiprocessing asis mapajielbHUX 00YHCIIEHb.
Buxopucranns Python y HaykoBux BeG-1o1aTKax.

3APAXYBAHHS PE3YJIbTATIB HE®@OPMAJIbHOI OCBITU

BignosingHo 1o «IlonmoxkeHHs mpo B3aemopiro ¢opmanbHOI Ta HehOpMalbHOI OCBITH,
BU3HAHHS Pe3yJbTaTiB HaBUaHHSA (3400yTUX HUISIXOM HedopManbHOI Ta/abo 1HPOpMaNIbHOI OCBITH,
B cuctemi (opmanbHOI OcBiTH) y UYUepHIBEIIbKOMY HaIlOHAIbHOMY YHiBepcuTeTi imeHi IOpis
®deapkoBUUa (mpoToKoa Ne 109 BIJl 28 Oepe3Hs 2022 POKY)
(https://www.chnu.edu.ua/media/3aykf41y/polozhennia-pro-vzaiemodiiu-formalnoi-ta-neformalnoi-
osvity.pdf ) y mporeci BUBYEHHS AMCHHUILTIHU 3700yBady OCBITH MOXe OyTH 3apaxoBaHo 10 25%
6aiiB, OTpUMaHUX 3a pe3ynbTaTaMu HedopMmanbHOi Ta/ a60 1HPOPMAIBHOT OCBITH 3 MPOOIEM, IO
BIJIMTOB1/IAl0OTh TEMATHIIl KYpPCY.



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

NogkrwbdrE
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PEKOMEH/OBAHA JIITEPATYPA

Ocnoena nimepamypa

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/

lNonmoBanpkuit B.A. MeTonnka BUKIaiaHHs (PI3UKO-TEXHIYHUX JUCIMIUIIH Y BUIIN IIKOJTI:
MeTOANYHI pekoMmeHaiii. — YepHiBii: UepHiBenbkuid Hall. yH-T, 2022. — 69c.
https://archer.chnu.edu.ua/xmlui/handle/123456789/3567.

I'onoanpkuii B.A., Maxanens O.M., Koounsuceskuii P.P., IBanouko M.M. Bukopucranus
Wolfram Mathematica B kypci BEKTOPHOTO 1 TEH30pHOT0 aHaJi3y: HaBuanbHMi MOCIOHUK: —
YepniBui: YepHiBenbkuii Hatl. yH-T, 2025. — 176c¢.
https://archer.chnu.edu.ua/xmlui/handle/123456789/12392

Binkputi e1eKTpoHHI HAYKOBO-OCBITHI CHCTEMH Y HAYKOBO-IOCI1HIH
nismeHOCTI: [ EnexkTpoHHE BUIaHHA |: MeToauuHui nocionuk/ IBanosa C. M., Jlem’ssHeHko B.
M., dynko A. @., Kinpuenko A. B., Jlabxkuncekuii 0. A., JIymapenko JI. A., Hosurpka T. JL.,
Hosunpkuii C. B., Cripia O. M., Tkauenko B. A., [lluaenko M. A., ScekoBa H. B, Snumma
A. B./3anayk. pea. npod. O. M. Cripina. — Kuis: [lenaroriuna nymka, 2020. — 208 ¢
https://cutt.ly/BvQKmFq

ScekoBa, H. B., and A. B. Sluummn. "IIpo MeTOIMKY BUKOPUCTaHHS €IEKTPOHHUX COLIATbHUX
MEpPEeK AJISL PO3BUTKY iH(POpPMAaILiiHO-AOCTIIHUIIBKOI KOMIIETEHTHOCT] aclipaHTiB, HAYKOBHUX 1
HayKoBo-Tieiaroriyaux npaiiBaukis.”" (2019): 1-4. latsyshyn, Anna V., et al. "Cloud services
application ways for preparation of future PhD." (2019).
https://www.researchgate.net/publication/336568019 Cloud_services_application_ways_for p
reparation_of future PhD

Jlonomixcna nimepamypa

1. TonoBamwkuii B.A., I'onoBanpkuii I.B. Teopis iimoBipHOCTI Ha ocHOBI Wolfram
Mathematica: HaBuanbHUI OciOHUK. — YepHiBui : YepHiBenpkuil Hall. yH-T, 2025. — 204 c.
https://archer.chnu.edu.ua/xmlui/handle/123456789/12056

2. Tonosaupkuii B.A. Cucrema xommn totepHoi anredpu Mathematica 5: HaByabHUI MOCIOHUK
3 rpupom MOH Vkpaiau (mucr 14/181-1928 Bix 18.07.2008 ). Uepnisui, Pyra, 2008.—
352c.

Ingpopmayinni pecypcu

https://moodle.chnu.edu.ua/course/view.php?id=2031
https://scholar.google.com.ua/
https://www.academia.edu/
https://www.researchgate.net/
WWW.SCOpUS.COm
www.wolframalpha.com
Onexcanip Mistok. [lytiBHEK MOBo0 mporpamyBanHs Python (BuB4YeHHS OCHOB mporpamyBaHHS UIst
noyatkiBiis) https://pythonguide.rozh2sch.org.ua/

V.Holovatsky, Ray Diagrams For Microscope And Telescope,
http://demonstrations.wolfram.com/RayDiagramsForMicroscopeAndTelescope/ , 2009.

V.Holovatsky, Light Ray In a Prism,
http://demonstrations.wolfram.com/LightRayInAPrism/ , 2009.

V.Holovatsky, Light Rays In a Lens,
http://demonstrations.wolfram.com/LightRaysInALens/ , 2009.

V.Holovatsky, Light Ray Passing through a Transparent Plate,
http://demonstrations.wolfram.com/LightRayPassingThroughATransparentPlate/ , 2009.

V.Holovatsky, Reflections in a Mirrored Corner,
http://demonstrations.wolfram.com/ReflectionsInAMirroredCorner/ , 2010.



https://www.wolfram.com/language/elementary-introduction/1st-ed/
https://archer.chnu.edu.ua/xmlui/handle/123456789/3567
https://archer.chnu.edu.ua/xmlui/handle/123456789/12392
https://cutt.ly/BvQKmFq
https://www.researchgate.net/publication/336568019_Cloud_services_application_ways_for_preparation_of_future_PhD
https://www.researchgate.net/publication/336568019_Cloud_services_application_ways_for_preparation_of_future_PhD
https://archer.chnu.edu.ua/xmlui/handle/123456789/12056
https://moodle.chnu.edu.ua/course/view.php?id=2031
https://scholar.google.com.ua/
https://www.academia.edu/
https://www.researchgate.net/
http://www.scopus.com/
http://www.wolframalpha.com/
https://pythonguide.rozh2sch.org.ua/
http://demonstrations.wolfram.com/RayDiagramsForMicroscopeAndTelescope/
http://demonstrations.wolfram.com/LightRayInAPrism/
http://demonstrations.wolfram.com/LightRaysInALens/
http://demonstrations.wolfram.com/LightRayPassingThroughATransparentPlate/
http://demonstrations.wolfram.com/ReflectionsInAMirroredCorner/
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13.  V.Holovatsky, Fraunhofer Diffraction (Double Slit),
http://demonstrations.wolfram.com/FraunhoferDiffractionDoubleSlit/ , 2010.

14. Holovatsky V., Holovatska Y. (2019) "Oscillations of an elastic pendulum" (interactive animation),
published February 19, 2019. http://demonstrations.wolfram.com/OscillationsOf AnElasticPendulum/

15.  Wolfram demonstration project [Enextponnuii  pecypc]. —  Pexum  pmocrymy:
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

16.  Wolfram demonstration project [EnexTponnuii  pecypc]. —  Pexum  pmocrymy:
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

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

IoJsriTuka M0/10 aKaAeMiYHOI 100pPOYeCHOCTI

JloTpMaHHs TOJITUKHA IIOAO aKaJAeMiyHOi JOOPOYECHOCTI YYaCHHUKAMH OCBITHBOTO
npoIiecy NMPH BUBYCHHI HABYAJIBHOI JUCIUILIIHU PETIIAMEHTOBAHO TAKUMH IOKYMEHTAMHU:
- «ETnunmit konekc YepHiBelbKOr0 HAIlIOHATBLHOTO YHiBepcuteTy iMeHi FOpis @eapkoBuda»
https://www.chnu.edu.ua/media/jxdbs0zb/etychnyi-kodeks-chernivetskoho-natsionalnoho-
universytetu.pdf
- «[Tonmo>xeHHs PO BUSBJICHHS Ta 3aII00IraHHs aKaJAeMIdHOTO Iuiariaty y YepHiBeIbKOMY
HalllOHAJIbHOMY YHiBepcuTeTy iMeHi FOpist @enpkoBruyar»
https://www.chnu.edu.ua/media/f5eleobm/polozhennya-pro-zapobihannia-plahiatu_2024.pdf

JlorpuMaHHs akageMiqHOI T0OpOYECHOCTI mepeadavac:

* CcaMoOCTililHE BHKOHAHHS HaBYAJbHUX 3aB/JaHb, 3aBJaHb ITOTOYHOTO Ta IiJICYMKOBOTO
KOHTPOJIIO pe3y/bTaTiB HaBYaHHsS (11 0ci® 3 OCOONMBHMH OCBITHIMM THOTpebaMu IS BUMOTa
3aCTOCOBYETHCS 3 ypaxyBaHHSIM IXHIX IHAMBIyaTbHHUX MOTPEO 1 MOKIMBOCTEH);

* MIOCUJIaHHA Ha JpKepena iHopMalii y pa3i BUKOPHCTAHHS HE aBTOPCHKHUX 1/1eH, po3poOOK,
TBEPKEHb, BIIOMOCTEH 1 T.11.;

* TOTpUMaHHS HOPM 3aKOHOABCTBA IPO aBTOPCHKE MPABO 1 CyMIXKHI IIPaBa;

* HaJIaHHS JOCTOBIPHOI 1H(OpMaIii PO pPe3yJIbTaTH BIACHOI HAYKOBOI JISIbHOCTI, BUKOPUCTAaHI1
METOAMKH JOCITIIKEHb 1 Jkepena iHpopmaiii.

[TopyiieHHSAM akajeMiuHO1 100pOYECHOCT] BBAKAETHCS:

* akaJeMIYHMUN TIariaT — ONMPHIIOAHEHHSA (YaCTKOBO ab0 TMOBHICTIO) HAayKOBUX (TBOPYHX)
pe3yabTaTiB, OTPUMAHUX IHIIMMU 0CO0aMH, K PE3YyNbTaTiB BIACHOTO JOCIIKEHHS (TBOPYOCTI)
Ta/abo BIATBOPEHHsS OMYyOJiKOBAaHMX TEKCTIB (ONMPHIIIONHEHMX TBOPIB MUCTELTBA) IHIIMX aBTOPIB
0e3 3a3Ha4eHHS aBTOPCTBA;

* (Qalpukaiis — BUTagyBaHHS JaHUX YU (aKTIB, 10 BUKOPHUCTOBYIOTHCSI B HAyKOBHUX
JOCITIKSHHSX

* (danbcudikanis — cBigoMa 3MiHa 4M MoAMdikalis BXe HAasgBHUX JaHMUX, IIO0 CTOCYIOTHCS
HAYKOBUX JOCIIIKEHb.

3a mopyIeHHs akaJaeMivyHoi 100podecHOCTI 3100yBadi OCBITH MOXKYTh OyTH NPUTATHEHI /10
TaKol akaaeMI4HOI BiAIIOBITAIbHOCTI:

* TIOBTOPHE MPOXOPKEHHS OLIIHIOBAHHS (MOIYJIbHUIN KOHTPOJIb, ICIIUT, 3aJIK TOIO);

* IOBTOPHE MPOXOKEHHS B1IMOBITHOTO OCBITHROTO KOMIIOHEHTA OCBITHBOI IPOTPaMH.



http://demonstrations.wolfram.com/FraunhoferDiffractionDoubleSlit
http://demonstrations.wolfram.com/OscillationsOfAnElasticPendulum/
http://demonstrations.wolfram.com/OscillationsOfAnElasticPendulum/
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
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