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Po3miweHHsa Kypcy IHmeeposaHe cepedosuuye cninbHoi pobomu matsimlab.pp.ua:

- Calim, kaneHOap, mamepianu Kypcy;

- Ipynosuli yam ma 3acib 05 8i0oeoKkoHpepeHyill;

- 3acobu onumysaHb ma mecmyeaHs;

- MypHan ycniwHocmi;

- Cepedosuuye 0219 8UOAYi Ma BUKOHAHHA MPAKMUYHUX 3080aHb.

Mpozpama Has4anbHoi ducyunaiHu
1. Onuc Has4YanvbHoIOUCYUNAiHU, iT Mema, npedmMmem 8UBYAHHA Ma pe3yabmamu HA8YAHHA

3acmocysaHHA Komn'tomepHUX asnzopummis 07189 amomicmu4yHo2o mooentosaHHs Habysae sce binbu
WUPOKO20 8HUMKY 04 npuweudweHHa 8i0Kpumms Ho8UX mamepiasnie, po3sioku ix enacmusocmed,
npomomurny8aHHa yMO8 OMPUMAHHA Ma HAnpsaMKi8 3aCmOoCy8aHHA. 3 iX BUKOPUCMAHHAM Wsx 8id idei
00 puHKy mMmoxce bymu CKopo4yeHO 3 Oecamunime 00 pokie i Hagime micayis. AKmusHuli po38UMoK
amomMiCmuYHUX PO3PaxyHKie 3a MNPUHUUNAMU KBAHMOBOI MEXAHIKU 3a meopieto yHKYioHany
e/1eKMPOHHOI 2yCMUHU 3pobus MOM/AUBUM MAKe SUKOPUCMAHHA KOMIM'tOmepHUX anz2opummis 01
MpPO2HO3Yy8AHHA 8nacmueocmeli NPoOCMuUX cucmem 3 MOYHICMI 3iCMABHOK 3 eKCrepuMeHMOM.
PesontoyiliHuli po3sumok memodie MAauWUHHO20 HABYAHHS, 8 MOMY YUCAI WMYYHUX HEUPOHHUX Mepex,
ma ix adanmayis 0o npobnem mamepianosHascmea pobume rnodibHi po3paxyHKU docmynHUMuU 014
cucmem HeGoCMynHUX paHiwe po3mipie ma pigHA cKaadHocmi. ToMy pPo3paxyHKosi 3ycunna 3alimarome
ece binow 8azome micue y cmanili 0ocniOHUULKIU disnbHOCMIi npogiOHUX Mamepiano3Has4ux
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nabopamopiti ma nidnpuemcme csimy. Pasom 3 mum, "npopusHy” disneHicme y eanysi (cmapmanu)
8ce 3apa3 He MOM(AUBO yasumu 6e3 3acmocy8aHHsA iHhopMmamuku mamepiasnis.
B ducyunniHi 6yde 30Kpema po3easaHymo:

- YHisepcanbHe npozpamHe cepedosuue 0419 amomicmuyHoi iHhopmamuku mamepiasie
(JupyterNotebooks, AtomicSimulationEnvironment).
- OCHOBU pO3paxyHKie 3 Nepuwux NPUHYUIie 3a Meopieto hyHKUioHANY eneKmpoHHOT 2ycmuHuU 014
iHOUBIOyanbHUX MeepOux pe4yosuH 3 nakemom npozpam QuantumeEspresso:

- PiBHOBAMHA CMPYKMYypa mamepiasie ma nepedbayeHHs ix criekmpie peHmeaeHiecbKoi
oughpakruii

- PO3PAXYHOK e/1eKMPOHHUX CIIeKMpi8 ma OUiHKa WUpuHU 3a60pOHEeHOi 30HU

- pO3paxyHOK sibpauiliHux enacmusocmeli (oyiHKka pamaHiscbKux ma I4 cnekmpis, 8ibpauitiHa
mepmMoOuUHamika)

- PO3PAXYHOK 2PAHUYHUX 3HAYEHb OCHOBHUX MEXAHIYHUX XapaKmepucmuk mamepiasy

- OUIHKQ 2paHUYHUX 3Ha4YeHb menaogi3uyHUX eaacmusocmeli mamepiany

- BUBYEHHA (Pi3UKO-XIMIYHUX Npoyecie ma MexaHiamie peakyili Ha meepoux rMosepxHAX
- 3acmocysaHHA Memo0ie MAWUHHO20 HOBYAHHA 0419 AMOMICMUYHO20 MOOEO8AHHA Ma
NMpo2HO3y8aHHA 8nacmusocmeli CKAAOHUX cucmem (meepoux PO34UHI8) Ma cucmem 8esUKOo20 PO3Mipy

- Knacu4yHe mawuHHe HABYAHHA: KnacmepHuli po3kaad 3 nakemom icet

- HelipoHHi mepexti: mixxamomHi nomeHuianu 3 nakemom NequlP
- BukopucmaHHA macusHux 8idkpumux 6a3 daHux (BigData, MaterialsGenome) 0a5 nowyky,
8i0KpuMmMsA ma po3pobKu HoOBUX Mamepiasnis, 8 MOMY HYUCAI i3 BUKOPUCMAHHAM MAWUHHO20 HOBYAHHS,
Ha npuknadi peno3umapiieMaterials Project ma NOMAD

- BukopucmaHH#A seb-iHmepdgpelicy

- MpoepamHuii docmyn 3 OPTIMADE API.
Memoto Has4aabHOI OUCUUNAIHU € POPMYBAHHSA y cmydeHmis 30amHocmi:
= EgheKmusHO aHanizysamu repedosy HayKosy simepamypy 8 2any3i 8iokpummasa ma

amomicmu4Hoi po3pobKu mamepianis, NPo2HO3y8aHHA ix enacmusocmeli
= 3acmocosysamu amomicmu4He MOOent8aHHA Ma Po3PAxXyHKU 014 Cynposoody 8/1aCHUX
eKcrnepumeHmanoHux pobim 3 po3pobKu ma 8nposadHeHHA HoBUX Mamepianie

= EheKmusHO suKopucmosysamu y 8/10CHUX PO3pobKax pPO3paxyHKosi 8i0omMocmi HAKOMu4YeHi
C8iMOBOI0 HAYKOBOKO CMifIbHOMOK 8 2anay3i amomicmu4yHo2o0 MOOEes8AHHA mamepianie y
giOkpumux 6a3zax OaHuUX.

A maKox

= Poszsusamu ¢haxosi KomnemeHmMHOCMI, AKi NoaA2a10Me y 30aMHOCMI:
30amHicme suAenamu ma cmasumu npobaemu 8 cghepi mamepianoszHascmea, npulimamu
eheKmu8Hi pilueHHA 0717 ix sUPIUEHHS.
30amHicme naaHysamu ma rnposodumu 00cCniOxceHHA 8 cgepi mamepianosHascmea y
n1abopamopHUX ma 8UpPObHUYUX YyMOBAX HA 8i0N0BIOHOMY PiBHI 3 BUKOPUCMAHHAM CYy4aCHUX
memodis i MemMOOUK eKcriepumeHmy.
30amHicmb 00 KpumMu4YHO20 GHAAMI3Yy MA MPO2HO3YBAHHA XAPAKMEPUCMUK HOBUX MQ iCHYHOYUX
mamepianis, napamempie npouyecie ix ompumaHHA i 06pobKku ma sukopucmaHHAa y supobax (abo
y 8UPOBHUYUX yMOBAX).

lpedmemom Hag4yanbHoI ducyunaiHu “AmomicmuyHa iIHPoOpMaMmuUKa mamepianie” € TeopeTuyHi nigxoam
00 MOAEeNtoBaHHA aTOMHOI CTPYKTYpPM MaTepianiB Ta po3paxyHKY ix ¢isnyHMX Ta Pi3nKO-XimiYHUX BNacCTUBOCTEN Y
3B'A3KY 3 aTOMHOO CTPYKTYPOIO, NporpamMHe 3abesneyeHHs 3 ix peanisaLieto Ta OCHOBHI NpUMoMn poboTU 3 HUM.



licna 3

QCBOEHHA HABYAMLHOI OUCYUNAIHU cmydeHm MAae Habymu maKux pe3ysnemamie Ha84YaHHA AK:

3HAHHA:

YMiHHA:
L

OCHOB Teopii ¢YyHKLiOHaNy efNieKTPOHHOI TyCTUHM Ta aTOMICTMYHOrO MOAE/IOBaHHA MmaTtepianis 3 i
BUKOPUCTAHHAM;

MEeTOAiB MaLWMHHOIO HaBYaHHA A41A BUPILWEHHA 33434 aTOMICTUYHOIO MOAENOBAaHHA MaTepianis;
NPUHUMMIB  AO0CNIAXKEHHA 0COB/IMBOCTEN CTPYKTYPU Ta OTPMMAHHA CMEKTPOCKOMIYHUX AaHUX MpPOo
maTepianm 3a aTOMiCTUYHUMN MOAENAMMU;

MPUHUMMIB PO3PaxyHKY €JIEKTPOHHUX, BibpaLiMHMX Ta MexaHiYHMX BJIACTUBOCTEM MaTepianiB 3a
ATOMICTUYHUMWU MOAENAMM;

NPUHUMMIB HAMOBHEHHA Ta JYHKUIOHYBaHHA MaCMBHUX 0a3 [AaHMX pes3y/ibTaTiB aTOMICTUYHOrO
MOZAENOBaHHA

Ha/laWTOBYBaTN Ta BMKOPWUCTOBYBATW MpPOrpamHe cepefoBUlLe AAA aTOMICTUMHOrO MOZE/IOBaHHA Ta
PO3paxyHKy B/aCTMBOCTEM MaTepianiB Ha OCHOBI NybniYHOro (6e3KoWTOBHE 3 BIAKPUTUM KOAOM)
NpPorpamHoro 3abesneyeHHs;

rotyBaTu BXigHi AaHi, HaNAWTOBYBAaTWU MapameTpy PO3PaXYHKIB 3 MNepwux MPUHLMNIB 33 TEOpi€to
bYHKLIOHANY eNeKTPOHHOI N'YCTUHM, 34iACHIOBAaTN PO3PaXxyHKM Ta aHani3yBaTH ix pesyabTaTy;

roTyBaTM Habopu TpeHyBaHHA-BaAiAaLIl 414 aTOMICTUMHUX MoAenel MalUMHHOFO HAaBYaHHA, TPEHYBaTH L
mozeni Ta aHanisyBaTtu ix epeKTUBHICTb;

pO3paxoByBaTM Ta aHani3yBaTM €/IEKTPOHHI, BiGpauiMHi Ta MexaHiyHi BAacTMBOCTI maTepianis 3
BMKOPUCTAHHAM aTOMICTUMHUX MoAeNen.

lpepeKesizumu ma nocmpekegizumu ducyunaidu (micye 8 cmpyKmypHo-n102i4Hiii cxemi
HABYAHHA 3a 8i0N0BIOHOI 0CBIMHBLOK NMPO2PAMOI0)

JlucyunniHa euxknadaemosca 8 4yemsepmom cemecmpi nidcomoeku 3a mpemim (oce8imHbo-

Haykosum) pieHem euwjoi oceimu. JucyunaiHa 6a3yemeca HA KOMIemeHmMHOCMAx O0pyao2o
(Mazicmepcbkoeo) pisHa suw,oi oceimu cneyiansHocmi 132 Mamepiaano3Hascmeso.

Ana eu

BYEHHA HABYAAbHOI OUCYUNAIHU “AmomicmuyHa iHpopmamuKa mamepianie” nompibHi 3HaHHA 3

oucyunanin:

IHXXeHepHe maTepiaIo3HABCTBO;

Ba30Bi NOHATTA BMLWOT MaTeMaTUKM (NiHiMHa anrebpa, maTemMaTUUYHKUIA aHaNi3, CTaTUCTUKA);
OcHoBM ¢i3NKKN TBEPLZOTO TiNa;

ba3oBi NoHATTA Ximii (TepmoguHamika);

OcHoBM iHGOPMATUKM (BNEBHEHE KOPUCTYBAHHA KOMN OTEPOM).

3HaHHA, AKi 3006ysay ompumae nid 4Yac eus4YeHHA OucyunaiHu “AmomicmuyHa iHghopmamuka
mamepianie”, € He0bXiOHUMU 019 BUKOHAHHA i 3axucmy ducepmauiliHoi pobomu.

3.
Po3gin
Tema 1l
Tema 1l
Po3gin

Tema 2

3micm Has4anbHoOI ducyunaiHu

1. OcHOBM aTOMICTUYHOT iIHPOPMATUKK maTepianis.

.1. OcHOBHi NoOHATTA iIHGOPMATMKKN MaTepianis.

.2. ba3oBui NporpamHuit iHCTPYMeHTapi iHPopMaTUKKM maTepianis.

2. ATOMiCTM4HE MogeNntoBaHHA maTepianiB 3a NPUHLUNAMUN KBAaHTOBOI MeXaHIKW.

.1. OCHOBHi TEOPETUYHI NONOXKEHHA Teopil PyHKLIOHaANY eNeKTPOHHOI 'YCTUHN.

Tema 2.2. KBaHTOBO-MeXaHiYHe MOAEe/It0oBaHHA MaTepianiB Ta po3paxyHKM iX BAACTMBOCTEN 3 MaKeTOM

nporpa
Po3gin

Tema 3

m Quantum Espresso.
3. ATomicTMuHa iHpopmaTUKa maTepianis Ha OCHOBI AaHUX.

.1. MeToAn MAWKWHHOrO HaBYaHHSA B aTOMICTUYHIM iIHGOpPMATUMLI maTepianis.



Tema 3.2. BigkpuTi maTepianosHasyi 6a3u gaHux.

4. HaeuanbHi Mmamepianu ma pecypcu
basoea nimepamypa:
1. Kpsauyko €. C. Teopia ¢pyHKLUiOHaNa rycTHn B aToMHil ¢isunui [EnektpoHHuin pecypc]/ €. C. Kpauko,
€.10. Pemeta // YKp. oi3. xypH. Ornagu. 2014. T. 9, Nel. C. 38-140. — Pexum pgoctyny :
http://archive.ujp.bitp.kiev.ua/files/reviews/9/r090102 pu.pdf.
2. Ohno K, Esfarjani K, Kawazoe Y. Computational Materials Science. Berlin, Heidelberg: Springer Berlin
Heidelberg; 2018. Available from: http://link.springer.com/10.1007/978-3-662-56542-1.
2. Giustino F. Materials modelling using density functional theory: properties and predictions. 1st ed. Oxford:
Oxford University Press; 2014.
3. Géron A. Hands-on machine learning with Scikit-Learn, Keras, and TensorFlow: concepts, tools, and techniques
to build intelligent systems. Sebastopol, CA: O’Reilly Media, Inc; 2019.

Jlodamkosa nimepamypa:

4. Golesorkhtabar R, Pavone P, Spitaler J, Puschnig P, Draxl C. ElaStic: A tool for calculating second-order elastic
constants from first principles. Computer Physics Communications. 2013;184:1861-73.

5. Andersen CW, Armiento R, Blokhin E, Conduit GJ, Dwaraknath S, Evans ML, et al. OPTIMADE, an API for
exchanging materials data. Sci Data. 2021;8:217.

EnekmpoHHi pecypcu:
6. JokymeHnTauis conda: https://docs.conda.io/en/latest/

7. DokymeHnTauis Jupyter Notebook: https://jupyter-notebook.readthedocs.io/en/stable/

8. OcHOBM MOBYM NporpamyBsaHHs Python: https://www.kaggle.com/learn/python

9. JokymeHTauis Atomic Simulation Environment: https://wiki.fysik.dtu.dk/ase/

10. JoxkymeHTauis Quantum Espresso: https://www.quantum-espresso.org/Doc/user guide/

11. JokymeHTauis icet: https://icet.materialsmodeling.org/

12. AokymeHTaujia NequlP: https://nequip.readthedocs.io/en/latest/

13. basa gaHux Materials Project: https://materialsproject.org/

14. basa gaHux Aflow: https://www.aflowlib.org/
15. basa gaHux NOMAD: https://nomad-lab.eu/nomad-lab/

16. lokymeHTaujia OPTIMADE API: https://www.optimade.org/documentation

MepeniyeHi KHUIM Ta CTATTi NOKAMKaHI MPU3HAYeHi ANA PO3WMPEHHA obcary maTtepiany 4O BMBYEHHA NO3a
NeKkuinHuM. TMoBHUI obcAr BiZOMOCTEN, HeobXigHMX ANA YCNilWHOro 3aBeplleHHA Kypcy Oyae nogaHo y
NeKuinHomy matepiani.

Has4yanbHuli KOHMeHm
5. Memooduka onaHyeaHHA Ha84anbHOI ducyunaiHu

PoboTa cTyaeHTiB Hag ANCUMNANIHO Nepeabayvyae NPOCNYXOBYBaHHSA NIEKLiN LWOA0 OCHOBHUX
TEOPETUYHUX NOJSIOXKEHDb NepeabdadyeHmx 3MiCTOM ANCUMMNAIHN Ta OCBOEHHA HEOOXIAHUX ANA 34iACHEHHSA
aTOMICTUYHOIro MOAE/IOBAHHSA Ta PO3PaXyHKIB NPaKTUYHMX HAaBMYOK Nig Yac N1abopaTopHMX 3aHATb
/KoMn'l0TEPHOro NPaKTUKyMa. s OTPUMaHHA NOrANBAEHMNX BiOMOCTEN Ta NPaKTUYHUX HAaBUYOK
CTYAEHTU MOXYTb BUKOPUCTOBYBATM PEKOMEHA0BAHI HABYaIbHI MaTepianun Ta pecypcu.

5.1.  Jlekyii
3micm nekuyiliHux 3aHAMb (18 200uH — 9 neKuili, 00Ha 3 AKuUX - MoOyabHA KOHMpPOoAbHA poboma)
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Jlekyia 1. OCHOBM aTOMICTUYHOI iIHPOPMATUKM maTepianis.

OCHOBHi MOHATTA, MeTa Ta 3agayi aTOMICTUYHOI iHPOPMATUKM MaTepianis, il mixancunnNAiHapHUM
XapaKTep, Ornag, OCHOBHUX OMOPHUX MOHATb 3 AOTUYHUX AUCUMNNIH: Pi3UYHOrO MaTepiano3HABCTBA,
di3nKKM TBEpAOro Tina, Ximii, mMatemaTuKkn, iHpopmaTUKN.

Jlimepamypa: [1], [2].

Jlekyis 2. OCHOBHi TeOPETUYHI NONOXKEHHA Teopii PyHKLiOHaNY eneKTPOHHOI ryctuHu (DFT).
PiBHAHHA LpboaiHrepa ans 6araTbox Tifl Ta OCHOBHI MeTOAM MOro HabAMKEeHOro BUpiLLEHHS, Teopis
GYHKLIOHANY eNeKTPOHHOI N'YCTUHU, PO3PAXYHOK CAMOY3roAKeHOro MOJA, MOMK/IMBOCTI Ta 0OMeXKeHHA
Wwon0 3actocyBaHHA DFT.

Nitepatypa: [2].

Jlekyia 3. PiBHOBa}KHa CTPyKTypa maTtepianis 3 DFT: TeopeTUUHi OCHOBM.

HabnukeHHs «dikcoBaHux agep» bopHa-OnneHranmepa; CMau, WO Ai0Tb HAa aTOMU; MiHimi3auis cun,
L0 Ait0Tb HA aTOMW METOL0M IPALIEHTHOrO CNYCKY; TUMM CTPYKTYPHOI MiHiMi3aLii; cMMynboBaHMM
Bignan.

Jlimepamypa: [1]- [3].

Jlekyis 4. Po3paxyHOK ¢i3aMuHUX BAACTMBOCTEN MaTepiasiiB 3a Teopi€lo ¢GYHKLiIOHaNYy eneKTPOHHOI
ryCTUHMW.

Mpy»KHi cTani Ta NPYXHi MOoAyAi, OUiHKA NPYXXHUX MOAYAIB ANA NOAIKPUCTANIYHMX MaTepianis
(ycepeaHeHHs Bolita, Peyca Ta Xinna), ouiHKka TBepaoCTi 3a Bikepc; enekTpoHHa 30HHA CTPYKTypa.
Jlimepamypa: [1]-[ 3], [5].

Jlekuia 5. ATomicTuuHe moaentoBaHHA NpoueciB B maTtepianax 3a Teopielo GyHKLiIOHANY eNeKTPOHHOI
ryCTUHW.

EHepreTuka gudysinHmx npouecis 3a metogom NEB; BibpaL,iitHi BNaCTUMBOCTI Ta CNEKTPU; MONEKYNAPHA
ANHaMiIKa.

Jlimepamypa: [1]-[3].

Jlekyis 6. MeTogmn MalWMHHOTO HaBYaHHA B aTOMICTUUHIN iHpopmaTULi maTepianis.

ba3oBi NPUHUMNN MALWMHHOIO HaBYAHHA; 3arafibHUM oOrnag Ta Knacudikauia MeToAiB MALMHHOro
HaBYaHHA; 3aCTOCYBaHHA KNACMYHOrO MALIMHHONO HABYAHHA B ATOMICTUMHOMY MOAENIOBAHHI
MaTepianiB; 3aCTOCYBAHHA HEWPOHHUX Mepex (rMMOBOKOro MaWMHHOTO HaBYaHHA) B aTOMICTUHHOMY
MOAENOBAHHI maTepianis.

Jlimepamypa: [4], [12], [13].

Jlekyis 7. ATOMICTU4HE MOAENIOBAHHA TBEPAUX PO3UYMHIB 3 BUKOPUCTAHHAM KNACUYHOIO MALUMHHOIO
HaBYaAHHA.

Mogaeni KnactepHoro posknagy; MetTos MalnHHOro HaB4aHHA LASSO ans niHinHoi perpecii y moaensx
KNaCTEePHOro po3Kiady; 3aCTOCyBaHHA MALUMHHOIO HaBYaHHA An1A NobyaoBM mogenen KnacTepHoro
po3K/sady; NiarotoBKa Habopy TpeHyBaHHA-Banigauii 3 DFT; TpeHyBaHHA moaeni Ta ouiHKa ii
ebeKTUBHOCTI; 3aCTOCyBaHHA Moaeni (eHeprii 3millyBaHHA Ta yNnopsAAKYBaHHA B TBEPAUX PO3YMHAX).
Jlimepamypa: [4], [12].



Jlekyia 8. MixKaTOMHi noTeHWia M MalWMHHOTO HABYaHHA A4NA aTOMICTUMHOTO MOAENOBAHHA CKAAAHUX
CUCTEM 3HAUYHOrO pPo3mipy.

HenpoHHi mepeKi AK MiXKaTOMHI NOTeHLianKn; ekBiBapiaHTHi HEMPOHHI MepeXKi Ha rpadax Ak
NPOAYKTUBHI BUCOKOTOUYHI MiXKaTOMHi NOTeHUian; NiarotoBKka Habopy TpeHyBaHHA-Banigauii 3 DFT;
TPEeHYBAHHA MOZeNi Ta OLiHKA i eeKTUBHOCTI; 3aCTOCyBaHHA Mogeni (LWBUAKA ONUTMI3aL,is CTPYKTYpH
Ta MOJIEKY/IAHA AMHaMIKa).

Jlimepamypa: [4], [13].

Jlekyis 9. MoaynbHa KOHTPO/IbHA poboTa.

5.2. JlabopaTopHi po6oTn/Komn’l0TEPHUIA NPAKTUKYM
OCHOBHUM 3080AHHAM YUKy 1060pamopHUX 3AHAMb/KOMM IoMepHUX NPAaKMuUKymie €:
HdonosHumu nekyitiHuli mamepian NMPAaKMuU4HoOK CKAA0080 3 Ni020moeKu 6a308UX AMOMICMUYHUX
moOeneli, BUKOHAHHA pPO3PAXYHKI8 Ma 3a7y4eHHA CMOPOHHIX OaHux 0naa nobydosu modenel
MQAWUHHO20 HAOBYAHHSA

3micm nabopamopHuUx 3aHIMb

1. OpeaHizayis o4Ho20/0ucmaHyiliHo20 HABYAHHSA, pelimuH208a cUucCMema OUito8AHHS.
HanawmysaHHsA, npuliomu pobomu ma nobydoea 6a3osux amomicmu4Hux mooenel 8
cepedosuwyi Atomic Simulation Environment (4 200uH).

2. CmpyKmypHaG onmumizayia ma ompumMaHHA meopemu4vHUX CNeKkmpig peHmeaeHi8cbKoi
Jughpakuii 3 nakemom Quantum Espresso (4 200uH).

3. ModentosaHHA meepoux po34uHis (craasis) 3a memooamu MAUWUHHO20 HABYAHHSA 3 MAKemom
icet (4 200uH).

4. 3any4eHHs ma 06pobKa Mamepiano3HasYUX AMoMiCMUYHUX OAHUX 3 MPO2PAMHUM
iHmepdaelicom OPTIMADE API (4 200uH).

5. 3anik (2 200uHu).

6. Camocmilina poboma acnipaHma

CamocmitiHa poboma 3006ysauis (3a2aa16Ha mpusanicme 84 200UHU) 3 OUCYUNAIHU N0AA2AE 8:
- camocmiliHoMy onpayto8aHHI nimepamypHuUx Oxcepesn 048 PO3WUPEHHA PO3YMIHHA AeKyiliHux
mem — 8 po3paxyHKy 1,5 200uHu Ha 1 200uHy nekuiliHo2o 3aHAMMSA = 24 200UHU;
- nideomosyi 00 BUKOHAHHA 71a60PAMOPHUX 3AHAMbL/KOMMN'IOMEPHO20 MPAKMUKYMA — 8
po3paxyHKy 3 200UHU Ha 1 200UHY BUKOHAHHA MPAKMUYHO20 3aHAMMA = 48 200UH;
- nideosyi 0o MKP — 6 200uH;
- nidecomosuyi 0o niocymrkosoi amecmauii — 3aniky (6 200uUH).

Moaimuka ma KoHMponob
7. [lMonimuka Has4yanbHOI ducyunaiHu (0c8imHbL020 KOMMNoOHeHMad)

Cucmema s8umoe, aKi cmasnamecsa rneped 3006ysayem:

e BidsidysaHHA ycix sudie 3aHAMb € 6axaHUM.

e 3a80aHHA nponyweHo2o nabopamopHo2o 3aHAMMsA 3006ys8ay MNoOBUHEH BUKOHAMU 8 4dc,
y3200xeHul 3 suKnaoayem.

e [1id yac ycix sudie ayoumopHuUx 3aHAMb 3060POHAEMbCA 8UKOPUCMAHHA MObinbHUX menegoHis
Yy 38YKOBOMY pexcumi, 00380/9€MbCA 0bMexceHe 8UKOPUCMAHHA MeceHOxcepie y b6e338yuyHoOMy
pexumi. [li0 4ac nabopamopHux 3aHAMb O00380AAEMbCA 30CMOCYBAHHA MNEPCOHANbHUX
Komn’tomepig 0014 nowyKy iHghopmMauii, BUKOPUCMAHHA 8/1ACHUX XMAPHUX pecypcis, mouwjo.



3aoxouysanbHi 6aau moxyms bymu npusHa4deHi 3a 0cobausi ycrnixu y HA8YAHHI — NepesarcHo
BUKOPUCMAHHA 0NpaybosaHux memooie 00cCniOnceHHA 0758 po38°A3aHHA peasnbHux 3a0a4 3d
MmeMamuKor 68/aCHUX HayKosux 00cnioxnceHb. CyMapHa KinbKicme 3a0X04y8asabHUxX basie moxce
cknadamu 8i0 1 0o 10 6anis.

Monimukoro dednaliHie nepedbayaemoca HeobXxiOHICMb CBOEYACHO20 BUKOHAHHA 30800aHb. YCi
nucemosi GoOKymeHmMu marome b6ymu 3axuujeHi 00 3aKiHYeHHS Mmeopemuy4yHo20 HABYAHHA 8
cemecmpi.

Yci yyacHuUku ocgimHb020 npouecy: suxkaadayi i 3006ysayi 8 npoyeci suUB4YEHHS OUCUUNAIHU
Mamme Kepyeamucs npuHyunamu axkademiyHoi dobpoyecHocmi, nepedbavyeHumu «KodeKcom
yecmi HauioHanbHO20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscokulli nonimexHiyHul
iHcmumym» https://kpi.ua/code.

8. Budu KoHmpono ma pelimuH2o8a cucmema oyiHOB8AHHA pe3ynbmamie Hag4yaHHA (PCO)

PelimuHe cmydeHma po3paxosyemocsa 3a 100 6as16HO0 WKAAOH.

1. PeiimuHxza cmydeHma 3 KpedumHo20 MmooynA cknadaemeoca 3 6anie, Wo 8iH ompumye 3a:

— BUKOHQHHSA iHOUBIOYa1bHUX 30800Hb 1060PAMOPHO20 (KOMT'IOMepHO20) MPAKMUKYMY;
— MOOYbHY KOHMPOsbHY pobomy (mecmyeaHHs).

MaKcumanbHa OUIHKA 3a KOMXCHY aKkmueHicme cmaHosums 100 6anis. BHecok nesHoz20 sudy akmusHocmeli y
nidcymMKo8y OUiHKY 8paxo8yembCs i3 30CmMoCy8aHHAM 8i0rn08iOHUX 8a208UX KoegiuyieHmis:

- 0518 iHOUBIOyanbHUX 3a80aHb: Wi=0,6;

- 0218 MOOYs1bHO20 KOHMPOH0: Wm=0,4.

2.

Kpumepii HapaxyeaHHsa 6anie:

2.1. BUKOHOHHA iHOMBIAYaNbHUX 3aBAAHb OYIHIOEMbCA 30 MAKUMU Kpumepiamu:

— 6e30020HHO BUKOHAHA i3 3CMOCYBAHHAM MBop4020 nidxody ma camocmiliHo 3006ymux 3HGHb Ma 844CHO
30aHa poboma — 95-100 barnis;

— MMOBHICMIO BUKOHAHA Ma 84aCHO 30aHa poboma — 90-94 6anu;

— € He3HAYHi HedoiKu y BUKOHAHHI — 85-89 6anis;

— cymmeegi He00iKU Y BUKOHAHHI, NOpyweHHA 2pagiky 30a4i 0o 2 muxcHie — 75-84 6anu;

— € MPUHYUNOBI HeOO KU y BUKOHAHHI, 2paghik 30a4i mopyuleHo Ha NoHAo0 2 muxcHi — 65-74 6anu;
— BUKOHAHO OKpemi enemeHmu pobomu, ane pobomy He 3asepuieHo — 60-64 6anu

2.2. KinbKicTb 6aniB 3a MOAY/IbHUIA KOHTPO/b HapPaxOBYETbCA MPOMOPLIMHO A0 KiNbKOCTI NpaBUAbHUX
BiANoOBigeN y TeCTyBaHHi.

3.

3anik. Cemecmposuli pelimuHz popMyeEMbCA HA NiOCMAsi MOMOYHO20 KOHMPOO i NiOCYMKO8a OYiHKA
8UCMAAEMBLCA Y 3aiKO8Y 8i0OMICMb y paszi ompumaHHAM cmydeHmom 60-100 6anis. Y pasi niocymkoeoi
ouiHu, wjo cknana 30-59, abo 6axaHHA cmydeHma nidsuUWUMU 30IKOBY OUIHKY, cmyoOeHm Moxuce
cKknacmu 3anik. 3anik  npoxooums 8 ycHili ¢opmi (3a mamepianamu nekuyili ma nabopamopHux
30HAMb/KOMT'IOMepHUX npaKkmuxkymis). [o 3anikoeoi sidomicmi sucmasasemsca binbia 3 OYiHOK
(cemecmpoea 4u 3anikoea).

4. KaneHOapHuili KoHmpons: nposodumscs 08i4i Ha cemecmp (3a 08omMa MoOOynAaAMU) AK MOHIMOpuUHe

OMOYHO20 CMAHY BUKOHAHHA [HOUBIOYanbHUX 3a80aHb MA MOOYsbHO20 MmecmysaHHA. [MlomoyHuli
pelimuHa Ha Yac KaneHOapHO20 KOHMPOIIO PO3PAX0BYEMbLCA 30 (hOPMY0I0 04 NMiOCYyMKOBOI OUiHKU (Ous.
HUX(Ye) 3 8paxyB8aHHAM Auwe 3a80aHb, WO Maau 6ymu BUKOHAHI HO 4aC KA/neHOAPHO20 KOHMPOSIO.
YMoeoto ycniwHo20 3aKpumms MmoOoysto € OMPUMAHHA He meHwe 50 6anis. YmMogoro 0ornycky 00 3aniKy €
OMpUMaHHA He MmeHwe 60 6asie 3a KoxceH MoOyb.

5. Midcymkoea oyiHka (cemecmposuli pelimuHa):

R. = wiN%Emi + Wy XMy,


https://kpi.ua/code

Ode N; — KinbKicme iHOUBIOyasnbHUX 3080aHb Yy cemecmpi, m; ma Mmy — OUIHKU 3a iHOUBIOyasbHi 3a80aGHHA Ma
MOOYbHUl KOHMPOsb 8iOMNOBIOHO.

Tabnuysa eionosioHocmi peiimuHaoeux b6asnie Rc oyiHKam 3a yHisepcumemcbKoI0 WKaAAoKo:

Kinbkicme 6anis OuiHka
100-95 BiomiHHO
94-85 Ayxe 0obpe
84-75 Lobpe
74-65 3adosinbHo
64-60 JocmamHso
MeHwe 60 He3adosinbHo
He sukoHaHi ymosu donycky He donyujeHo

9. [odamkoea iHghopmauisa 3 ducyunainu (0ceimHb020 KOMMNoOHeHMa)

e Pe3ynbmamu HABYAHHA 3a O0AHOK OucyunniHow 3006ymi y HegpopmanbHil/iHHopMasnbHil
ocsimi, 30KpemMa i3 BUKOPUCMAHHAM BiOKpUMUX HABYAsbHUX OH-AaliH Kypcie (Prometeus,
Coursera mouwjo), 8U3HAOMbCA 30 YMOBU 00ePHAHHA 8i0rnogiOHUx cepmudpikamis. lpu ybomy
Moxce bymu nepe3apaxo8aHull AK 0c8imMHili KOMMNOHEeHM MOBHICMIO, MAK i io2o OKpemi cknadosi
(3micmosHi  MOOyni, OKpemi ~memu, OKpemi NPAkmuy4Hi 3aHAmMmsA). Moxcaugicme
nepe3apaxysaHHsa (g8iomosiOHicme 3micmy OucuunaiHu) ma obcde  Has4yasnbHUX 200UH
BU3HAYAEMbCA BUKNaOa4eM 071 KOMXCHO20 KOHKpemHo20 8unaoky i 30ilicHIeEMbCca 3a
npouyedyporo, AKa eidnogioae "MonoxeHHio npo eu3HaHHA 6 Kl im. leopa Cikopcbkozo
pe3yanbmamie Ha8YaHHA, HABymux y HeghopmanoeHil/iHpopmansHili oceimi.

Pobouy npozpamy Has4anvHoi ducyunainu (cunabyc):
CknadeHo: K. x.H., 0oyeHmom O. O. Bacinbegum.
YxeaneHo Kagedpoto BTM ma MM (npomokon Ne 17 id 22 uepeHsa 2024 p.)

Mo2o0xceHo MemoduuHoto Komiciero IM3 im. €. O. MamoHa (npomokon Ne 12/24 gio 28 yepaHsa 2024 p.)
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