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Po3po6nuKu ®-karanory:
Aimumona ["anna OnekciiBHa, K.T.H., goteHT kapeapu MMAJ] HH ®TI
JlaBpentok Amta MukosaiBHa, JOICHT, K.T.H., AoueHT kadheapu MMAJI HH ®TI
Haxasnoii [1aBno OnexcannpoBud, crapmuii Bukiagayd kapeapu MMAJI HH OTI

@-karanor po3risHyTO Ta MOTOHKEHO Ha 3aciJaHHi KadeApu MaTeMaTUYHOTO MOJICIIOBAH-
Hs Ta aHanizy gannx HH @TI, nporokon Ne01/2026 Bin 14.01.2026 p.

JIucuuIuIiHg BiTbHOTO BHOOPY CTYIEHTIB (BHOIPKOBI JAMCIMIUIIHK), CIPSIMOBaHI Ha 3a0e3-
MEYEHHS 3arajlbHUX Ta (PaxoBUX KOMITETEHIIH 3a cremiaabHicTIo. O0csar BUOIPKOBUX HaBYAIBHHUX
JUCIUTIIIH CTAaHOBHUTHh HE MeHIne 25% Bija 3arainbHOi KimbKOCTi kpeauTiB EKTC. Bubip aucrumiin
pernameHTyeThes «llooXeHHIM Mpo pealntizaliio npaBa Ha BUIbHUEN BUOIp HABYAIBHHUX JUCLUILIIH
3no0yBauamu Buinoi ocBity KIII im. Iropst Cikopeekoroy (https://osvita.kpi.ua/node/185).

®-Kartanmor MICTUTh aHOTOBAaHUH TMEpelliK BUOIPKOBUX JAUCHHUILIIH, SKi, BIAMOBIIHO O OCBi-
THBOI TIporpamMu, 6epyTh ydacTb y popMyBaHHI (paXxOBHUX KOMIETEHTHOCTEH. 3a ABa POKM HAaBYAH-
HS Ha MEepIIOMY Ta APYroMy Kypcax Ipyroro (MaricTepchbKoro) piBHs BHIOI OCBITH 37100yBady Mae
o0patu 3 HROTO 7 MUCHUILTIH 3arajgoM. Bubip AUCHMIUIIH 31IHCHIOETHCS B MEPIIOMY CEMECTpl Ha
JpYTUid CEMECTp Ta y APYromy Ha TpeTiil B cucteMi «my.kpi.uay.

VY pa3i HeMOXJIMBOCTI ()OPMYBaHHS HaBYAJIbHMUX IPYI s BUBYCHHS IEBHOI TUCLMILUIIHU
CTY/ICHTaM HAJA€ThCSI MOXKJIMBICTD 3/IHCHUTH TIOBTOPHHIA BUOIp, MPUETHABIIUCH 10 BXKe c(HOpPMO-
BaHUX HaBUYAJIbHUX Ipyl (Apyra XBuis BUOOpPY). Pesynbratu BubOpy 3100yBaueM HaBUaIbHUX AU-
CIMILIIH 3a3HAYaI0ThCA B HOTO 1HIMBIAyaIbHOMY HaBYaJILHOMY IUTaHI B po3aiii «OOpani qucuumn-
JHWY» Ta 3aCBIIYYIOTHCS HOro 0coOucTUM mignucoM. HaBdanbHi TUCIUIUTIHA, K1 BHECCHI 0 1HIU-
BiJlyaJIbHOTO HAaBYAJHHOTO IUIaHY 37100yBaya, € 00OB'I3KOBUMU JUIsl BUBYCHHS Y BIANIOBIAHOMY ce-
MecCTpi.

3BEepHITh yBary: B aHOTAlIAX TUCHUILIIH D-KaTalory BKa3yrThCs BUKJIAadi, SKi Momnepe-
HBO IJIAHYIOTHCS B SIKOCTI JIEKTOPIB BIAMOBIAHUX TUCHMITIIH. OJJHAK 1HKOJIM MOXJIIMBI 3MiHH, 1 JIEK-
TOp 3 00paHOi TUCIUILTIHUA HE 30IraTUMETHCS 13 3a3HaU€HUM TPi3BUIIEM!

Mo cknany BUOIpKOBUX AMCLMILIIH BXOJAATH OCBITHI KOMIOHEHTH CEPTH(IKATHOI MPOrpaMu
«Mogeni Ta METOAM IHTENEKTYalbHOIO aHali3y TeTepOreHHuxX Aanux». LI aucuuniiny, ski nomi-
4eHi *, Mo)KHa 00MpaTH OKPEMO, a MOYKHA IO/IATH 3asBY Ha cepTHU(IKaTHY IporpaMmy Ta MpH 3/1a4l
BIIMOBIAHMX 3aiiKiB oTpuMaTu ceptudikar KIII im. Iropst Cikopchkoro 3a mianucoM NpopeKkTopa.

JIMCLUIUTIHY, IO MOMIiYeHl ** MOXXyTh OOMpaTHCh JIMIIE MaricTpami, sKi HaBYaIOTHCS 3a
nporpamoro ayanbHoi ocBiTd 3 Samsung R&D Institute Ukraine.

Cunalycu ycix JUCLUIUTIH Ta 1HIIA CYIPOBiAHA iH(OpMaIlis po3MillleHa Ha caifTi Kadenpu:

https://mmda.ipt.kpi.ua/change_master/



https://osvita.kpi.ua/node/185
https://mmda.ipt.kpi.ua/change_master/

JlucuuniiHu 1Jisi BUOOpPY HA nepuumii pik HABYAHHS

TIEPEeITiKy Il BUBYCHHS Y IPYroMy ceMecTpi

MaricTpu mepmoro Kypcy oOMparoTh ABi €K3aMeHAIliifiHi JUCIUIUTIHA Ta TPH 3aJliKOBI JUCIUILUTIHA 3 HABEIEHOTO

Jpyeuii (6ecnsanuil) cemecmp, ek3ameHayiliHi OUCYUnIinu

Jucyunnina (5 kpedumis, exzamen) Kageopa | Cmop.
*MeTou aHaNi3y BEJIMKUX IeTePOTreHHUX JaHUX MMAJ] 5
*MeTo 1 TITMOOKOT0 HAaBYaHHS Ha PI3HOPITHUX JaHUX MMAJ] 6
Dizuko-iHpopMoBaHi HEHPOHHI Mepexi Ta Helpo-audepeHLianbHi PiBHIHHS MMAJ] 7
TexHomoris 6JIOKYEHH Ta PO3MOAIICHI CHCTCMH MM3I 9
Teopis 1 MeTOIM CONiaTBHOT iHXKEHepii B kKibepOe3merti Ib 11
PedrexkcuBHuii aHami3 NOBeAiHKK BHOOPY Ib 12
Texnomorii aAMiHICTpYBaHHS Ta eKCIUTyarTallis 3axuimleHux iHdopmariitHo- | Ib 13
KOMYHIKAIIIHHAX CHCTEM
Jpyeuil (6ecHanuil) cemecmp, 3a1iK08i OUCYUNTIHU
Jucyunnina (4 kpeoumu, 3a1iK) Kageopa | Cmop.

*InopmartiiiHi TEXHOJIOTIT aHai3y BEIMKUX T€TEPOreHHUX AaHUX MMAJL 15
MopentoBaHHs €KOJIOTIYHIX MPOIIECIB Ta CHCTEM MMA/] 16
Mopeni Ta pimeHHs] B yMOBaX HEBH3HAUYEHOCTI MMA]J] 17
Haniitauii Ta inTepnperoBanuii mtyunuid intenekT (XAl & Al Safety) MMAJ 18
3aco0u QyHKITIOHATLHOTO IPOTrpaMyBaHHs MMA]J] 19
VMoBipHicHI Mozeri B 3a1a4ax po3mi3HaBaHHs 0Opasis MM3I 21
MateMaTH4yHI OCHOBH KBAHTOBUX 00YMCIICHB MM3I 22
[HppacTPyKTypH BIAKPUTHX KITFOUIB MM3I 23
[TpoekTyBaHHS pO3NOAIICHUX CUCTEM 1b 24
Amnaiz OiHapHUX Bpa3JIMBOCTEH 1b 25
** TexHONOri{ MTYYHOTO IHTENEKTYy y cucTemMax iHdopmMarliitHoi 6e3mexn 1 1b 26
** TexHOIOT{ 3aXHUCTY NepCOHATBHIX JaHUX | 1b 27

Jlucuuniiag AJisi BUOOpY Ha APYrui pik HAaBYaAHHSA

Marictpu mepmoro Kypcy oOuparoTh ABi 3aJiKOBI AUCHMIUIIHY 3 HABEICHOTO HEPETIKY Ul BUBYCHHS Y TPEThOMY

ceMecTpi
Jucyunnina (4 kpedumu, 3a1ix) Kageopa | Cmop.

MeTtom 00poOKY Ta po3Mmi3HABaHHS JTaHUX MMA] 29
Mopeni cTanoro po3BUTKY MMAJ] 31
CTpyKTYpHI METOJIM pO3Mi3HaBaHHs 00pa3iB MMA/J] 32
Habamkeni 004HCIIeHHs Y MATEeMaTHIHOMY MOJISITIOBaHHI MMAJ] 34
AHaJi3 MepexeBUX CTPYKTYP MMAJ] 36
[IpoekTyBaHHs Ta po3ropTanas ML-cuctem MMA/] 37
ANTOpPUTMH KOJTyBaHHS JBIHKOBUX JaHUX MM3I 38
Mertonu pearnizanii kpunrorpadiyHUX MexaHi3MiB MM3I 39
besneka xibepdiznuHux cucreMm 1b 41
** TexHONOT1] MTYYHOTO IHTENEKTy y cucTeMax iHdopMarliitHoi 6e3nexu 2 1b 42
** TexHOIOTl 3aXUCTY NePCOHATBHIX JaHUX 2 1b 43

* CkiazmoBi ceptugikaTHOi mporpaMu «MoJeli Ta METOAH iHTEIEKTYaIbHOTO aHaJli3y TeTePOreHHUX JaHUX)
** TinmbKM AJIs1 MAricTpiB, sSKi HABYAIOTHCS 32 MIPOTPaMoro AyaibHOT ocBiTH 3 Samsung R&D Institute Ukraine

Ilepenik mo3HavyeHb

Kadenpu:

MMA/] — Kadenpa MaTeMaTHYHOTO MOJICTIOBAaHHS Ta aHATI3y JaHUX
MM3I — xadeapa MaTeMaTUYHUX METO/IIB 3aXUCTY 1H(popmarii

Ib — kadenpa inpopmarliitHoi Oe3nexu




BUBIPKOBI OCBITHI KOMIIOHEHTH
IHEPHIOI'O KYPCY HABUAHHA

(EK3AMEHAIIMHI JUCHUILITHUN)



METOIHN AHAJII3Y BEJIUKUX 'ETEPOI'EHHUX JAHUX

Ceprudikarna nporpama

Mopeni Ta METOAM IHTENEKTYaTbHOTO aHAIli3y TreTe-
POTreHHUX JaHUX

JlexkTop

Jouent Konoriii A.B.

Kadenpa, sxa 3abe3neuye BUKiIaIaHHs

MareMaTU4IHOT 0O MOACIOBAHHA Ta aHani3y JaHUX

PiBeHs BUIIOI OCBiTH

Hpyruit (MaricrepcbKuii)

MokI1BiI 0OMEXKEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xkypc, 2 cemecTp

OOcsar AUCHUILUTIHK Ta PO3MOJLT TOJIUH
ayTUTOPHOI Ta CAaMOCTIHHOT poOOTH

3araabHa kijbKicTb: (5 kpeautiB EKTC) 150 roa
Jlekuitinux 3aasath: 30 rox

JlaGopaTopHux 3aHsTh: 14 TO]

CawmocriitHa po6ota crynentis: 106 rox

Mosa BUKJIadaHHA

VYkpaincbka

Bumoru 0 moyatky BUBYEHHS TUCIUILII-
HU

Jlnisi BUBYCHHS AMCUUILTIHU CTY/ICHT Ma€ OyTH 3Ha-
HOMUH 3 OCHOBaMH 0a3 JaHMX, Oa)XKaHO 3HATH elle-
MeHTH SQL, CTpyKTypH JaHMX, OCHOBH MOBH
Python Ta BMiTH mpamtoBatu B TepMiHami Linux
(bash), mpoTte 10CBiI MPOEKTYBAHHS AITOPUTMIB 200
ydacTi B osiMItiagax HeoOoB'si3koBuil. baxkano po-
3yMITH NPUHIUNN TOOYIOBU Ta (PYHKIIOHYBaHHS
MPOrPaMHUX CHCTEM, BOJIOJITH HABHUYKAMH ITiJ[rO-
TOBKH Ta aHaJli3y JaHUX, OyTH 3HAWOMHM 3 METO/ia-
MU IITYYHOTO i1HTEJIEKTY.

1o Oyme BUBUATHCS

TexHomorii po3noineHoi 0OpoOKH TaHuX, SKI MO-
KyThb OyTH MacmTabOBaHI JJIsi BETUKUX JAaTaCETiB.
Bopkdnoy, siki nexxaTte B OCHOBI cyudacHuX Data
Warehouse.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Kypc noka3zye cyuacHi peasii miArOTOBKH Ta 00po0-
KM BEJMKUX PI3HOPITHUX JAHUX B PO3MOIUICHUX
cACTEMAaX

LIOMy MOX>XHa HABUYHUTUCA

PozyminHs ocHOB poboTH 3  iH(PACTPYKTypOrO
Apache Hadoop / Apache Spark. CTBopeHHsI BOpK-
broy nns KepyBaHHS TMOTOKamMH JaaHux B Data
Warehouse.

SIk  MOXHa KOpPUCTYBaTHCS HaOyTUMHU
3HAHHSMH 1 YMIHHSIMH

Jlnst BUpilIeHHS 3324 PO3IO0IiIeH0T 00poOKH Benu-
KX 00CATiB JaHUX

Indopmariiine 3ab6e3nedeHHs TUCIUILTIHA

Cunabyc, Google Classrom 3 marepianamu

Bun ceMecTpoBOro KOHTPOJIO

Ex3amen




METOJIM I''IMBOKOI'O HABYAHHSA HA PI3BHOPI/THUX JTAHUX

Ceprudikarna nporpama

Mopeni Ta METOIM 1HTEJIEKTYaJIbHOTO aHaJli3y TeTe-
POTrEeHHUX JaHUX

JlekTop

Acucrtent ABopcekuii O.A.

Kadenpa, sika 3a0e3neuye BUKIaTaHHS

MareMaTU4IHOT 0 MOACIOBAHHA Ta aHani3y JaHHUX

PiBenb BUIIOI OCBITH

Jpyruii ( MaricTepchbKHii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xypc, 2 cemectp

OO6cAr TUCIMITIIHY Ta PO3MOALT TOAUH
ayIUTOPHOI Ta CAaMOCTIHHOT POOOTH

3araabHa kisibkicTh: (5 kpeautiB EKTC) 150 roa
Jlekuitinux 3ausa1h: 14 rox

JlaGopaTopHux 3aHaTh: 30 TOJ

CawmocriitHa po6ota ctynentis: 106 ron

MoBa BukiIa1aHHA

YKpaiHCbKa

BuMoru 510 movaTky BUBYCHHSI TUCIUII-
JHHU

HaBuuku mporpamyBanHs Ha MoBi Python, 3HaHHS 3
Teopii WMOBIPHOCTI Ta MaTEeMaTHYHOI CTATUCTHKH,
0a30B1 3HAHHA 3 MAIIMHHOIO HaBYaHHs, 0a30B1 HABU-
YKU MporpamyBaHHs Ha MOBi C++, 6a30Bi 3HaHHS 3
TeOopii onTuMi3arii

[lo 6yne BuB4aTucs

- OCHOBHI apXiTEKTYpH TTTHOMHHUX MEPExX

- Meronu fine-tuning (mokpaiieHHs) Moaenei

- MeToau AUCTUIIALIT 3HAHD

- [Ipo6aemu nobynou RAG cucrem

- Oi3UYHO-00TPYHTOBAHI apXiTEKTypH

- IIpoGiemMu OLIIHKK SKOCTI Ta €()EKTUBHOCTI MOje-
nei

- Meronu inxenepii nanux (feature engineering)

- MynpTUMOAIBHI apXITEKTYpH

- Beryn 1o po6otu 3 CUDA

Yowmy 11e 11ikaBo/Tpeda BUBYaTH

JlucuumiiHa J03BOJUTH CTYIEHTaM Kpaie oO3Hailo-
MUTHUCS 3 aKTyaJbHUMH TPOOJIeMaMu B TIIHOWHHOMY
HaBYaHHI, T4 OBOJIOAITHM HaBHUYKAMHU, SIKi HeOOXimgHI
UIsl poOOTH 3 crienM(piYHUMH 3aBIAHHSMHU, a TaKOX
TaKMMH, 10 BUMAararoThbCs Ha CIEIiali30BaHuX Mifll-
pUEMCTBAX

qOMy MO>XHa HaBUHUTHUCSA

- Metoau fine-tuning (mokpaieHHs ) MoJieseit

- Meronu auctunsuii 3HaHb Ta feature engineering

- HaBuuku noOynosu RAG cucrem

- Meroau TPUCKOPEHOro aHali3y JaHUX Ha OCHOBI
cuML Ta notuyHux 616;110TEK

- Bynysaru tracing/tracking cucremu ass mojeneu

SIK MOXHA KOpPUCTYBaTHCSI HAOYTUMHU
3HAHHSIMHM 1 YMIHHSIMUI

- HaBuannsg moznemneit

- OwiHkKa Mozenen

- [ToOGynoBa 3acTOCYHKIB, 110 0a3ylOThCS HA TTUOWH-
HUX JTaHUX

- OnTUMi3allisl ICHYIOUYMX MOJIENIeH Ta 3aCTOCYHKIB

[adopmariitne 3a0e3nedeHHs TUCIIHTI-
JIHU

Cunalyc, oHmaitH Kypeu, Kypc B google classroom

By ceMecTpoBOro KOHTPOJTO

Ex3amen




PIBUKO-THOPOPMOBAHI HEVPOHHI MEPEXI
TA HEUPO-JUPEPEHIIAJIbHI PIBHAHHSA

JlekTop

Acuctent SABopcekuii O.A.

Kadenpa, sika 3abe3neuye BUKIagaHHS

MareMaTU4IHOIO MOACIIOBAaHHA Ta aHaJIiSy JaHHUX

PiBens BUIIOT OCBITH

Jpyruii ( MaricTepchbKuii)

MoKIIHBI OOMEXKEHHSI

Be3 oOMexeHs

Kypc, cemectp

1 xypc, 2 cemectp

OOcsT TUCIUILTIHYA Ta PO3IOALT TOJIUH
ayJUTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kiiabkicTh: (5 kpeautiB EKTC) 150 roa
Jlexuiiaux 3auaTh: 14 rox

JlabGopaTopHux 3aHsTh: 30 TOJ

CamocriitHa po6ota crynenTiB: 106 rox

Mosa BHUKJIaAaHHA

YkpaiHcbka

Bumorwu 10 mo4aTky BUBUEHHS TUCIIUTI-
JIIHU

Knacuyni anroputmu niHidHOI anreOpu Ta MacHBH
JTaHuX (COPTYBaHHS, KOHKaTEHAIlis, TIONIYK eJIeMeH-
TiB, OOYHCIIEHHS CTATUCTUKU EJIIEMEHTIB MAacCHBY).
OCHOBHI 1HCTPYMEHTH MPOTPaAMHOr0 3a0e3MeYeHHS
st 00poOkum  nmaHuX, ocHOBUM Python pmms Data
Science. TloHATTS MOXIiAHOI Ta iHTErpana, BMITH
PO3B’A3yBaTH 3ajadi 3 iX 3HAXOPKEHHS, MAaTH PO3Y-
MiHHS 110710 (OPMYITFOBaHHS Ta PO3B’S3KYy 3BHYAM-
HUX JuQepeHiiaJbHuX piBHSIHb.

[lo Oyne BUBUATHCS

[Tpunuumu iHTerpamii audepeHIiaIbHIX PIBHSIHDb B
apxXiTeKTypy Ta (QYHKIIiIO BTpPAaT HEUPOHHUX MEPEK;
Buxopuctanus PINNs ta Neural ODEs st po3s's-
3aHHS MPSAMUX Ta OOCPHEHHMX 3a]a4 MaTeMaTHYHOT
Gb13UKH, a TaKOXK MOJIETIOBAHHS HEMEPEpPBHUX Y Yaci
CHCTEM.

Yomy 1e mikaBo/Tpeda BUBUATH

PINNs ta Neural ODEs Ha0OyBaroTh HOIYJISPHOCTI B
MPUPOJHUYMX HayKaxX 4epe3 CBOIO 3PY4YHICTh Ta 3a-
CTOCOBHICTb JIJIsl IUPOKOTO KJIacy 3a/ay; KpiM I[bOTO0,
PO3YMIHHSI MiIXOMIB 10 IHTErpailiil Ta CTBOPEHHS
HOBUX (DYHKIIIH BTpAT a TaKOXK ONTHUMI3AIIHHUX Mif-
XOJIIB JIO3BOJIMTH SIKICHIIIE MPAIFOBATH 1 11032 JOMeE-
HOM (i3uKO-1HPOPMOBAHUX 33aJad B MAIIUHHOMY
HaBYaHHI.

qOMy MO>XHa HaBUHUTHUCA

- @opmynroBaTH KpailoBl Ta MOYATKOBI 3ajadi Jyis
(13MYHUX CUCTEM 1 MIEPETBOPIOBATH iX Ha KOMIIOHEH-
TU QYHKIIIT BTpAT;

- po3pobisatu Ta HaBuaTu Mozem PINNs ans 3naxo-
mxkeHHs po3B'sa3kiB PUII ta inenTudikarii HeBiqmoMux
napaMmeTpiB (i3MUHUX CHUCTEM 3a 3alllyMJICHUMH Ja-
HUMH;

- BukopucroyBatu Neural ODEs ans monentoBaHHs
Oe3nepepBHUX y Yaci AMHAMIYHHUX CUCTEM;

- EdbextuBHO 3acTocoByBaTH cy4yacHl (peiMBOpKHU
(mampuxuian, PyTorch, JAX, exocucremy SciML y
Julia) nna peanizarii Helpo-audepeHITiaTbHUX MOJIE-
Jei.

SIK MOXHA KOPUCTYBaTHCSI HAOYTUMH
3HAHHSAMU 1 YMIHHSIMH

- CTBOpEHHS CUMYJISLII NPUPOIHIX MPOIIECIB
- CTBOpEHHS HOBHX apXITEKTyp JIs pi3HUX JOMEHIB
- Po3p’s3aHHA (i3uyHMX (XIMIYHHUX, O10JOTTYHHX)




3az1a4 3a noromMororo 111

[Hdopmartiitne 3a0e3nedYeHHS TUCIIHTI-
JHHU

- Brunton, S. L., & Kutz, J. N. (2022). Data-Driven
Science and Engineering: Machine Learning,
Dynamical Systems, and Control (2nd ed.).
Cambridge University Press.

- Kidger, P. (2022). On Neural Differential
Equations. ArXiv preprint / Oxford University thesis.
(OnHe 3 HAWMMOBHINMIMX 1 HAWIMTOBAHIIIUX 3BEJICHb
teopii Neural ODEs Ta SDEs).

- Rackauckas, C. (2024). Scientific Machine
Learning. MIT Press. (KommiekcHUiA MiIpyIHHUK BiJ
TBOPI ekocuctemMu SciML y Julia).

- Hesthaven, J. S. (2023). Artificial Neural Networks
for Solving Ordinary and Partial Differential
Equations. SIAM.

- Mishra, S. (2023). Deep Learning and the Partial
Differential Equations. Springer.

- Karniadakis, G. E., et al. (2021). Physics-informed
machine learning. Nature Reviews Physics, 3(6), 422-
440.

- Li, Z., Kovachki, N., Azizzadenesheli, K., Liu, B.,
Bhattacharya, K., Stuart, A., & Anandkumar, A.
(2024). Neural Operator: Learning Complex
Mappings in Infinite Dimensions. Springer.

- Boussif, O., & Hemati, M. (2025). Physics-
Informed Neural Networks: Theory and Applications
in Engineering. Elsevier.

Calin, O. (2024). Deep Learning Architectures: A
Mathematical Approach (2nd Ed). Springer.

- Blechschmidt, J., & Ernst, O. G. (2021). Three ways
to solve partial differential equations with neural
networks — A review. GAMM-Mitteilungen.

Bun cemecTpoBOro KOHTPOJIO

Ex3amen




TEXHOJIOT' IS BJAOKYEWH TA PO3NOALIEHI CHCTEMHA

Jlexktop

ITpodecop Kynin A.M.

Kadenpa, sixa 3abe3neuye BUKIaIaHHs

MaTteMaTHYHUX METOIIB 3aXKCTy iH(popMmarltii

PiBens BUIIOT OCBITH

Hpyruii ( MarictepcbKuii)

MokIMBiI 0OMEXKEHHS

be3 oOMexeHb

Kypc, cemectp

1 kypc, 2 cemectp

OOcAr AUCHUIUIIHU Ta PO3MOALT TOAMH
ayJIMTOPHOI Ta CAaMOCTIHHO1T pOOOTH

3araabHa kiibKicTh: (5 kpeaurtiB EKTC) 150 roa
Jlexuirinux 3aasth: 30 rox

JlaboparopHux 3aHsTh: 14 rox

CamocriitHa po6ota crynentis: 106 rox

Mosa BUKJIaJaHHA

VYkpaiHcbka

Bumoru 10 movatky BUBYCHHS TUCITUTI-
JIHU

[Tpoiineni xypcu: «Anredpa Ta reomerpis», «/luc-
KpeTHa Martematukay», «lIporpamyBanus», «Mare-
MaTH4YHEe MOJeNoBaHH». baxkano mpoiitu «Teopis
CKJIQTHOCTI»

1o Oyme BUBUATHCS

[TocTranoBku 3a1a4 3a0e3MeYeHHsT OE3MEKH CydacHO-
ro KibepmpocTopy CYTTEBO BiApI3HSETHCS BiJ Tpa-
JTUIIAHUX 3a/1a4 3a0e3MeYeHHs O0e3rmeku iHpopMarii.
OpnHa 3 OCHOBHHX BiAMIHHOCTEH cydacHOro Kidepri-
POCTOPY — MOXIIMBICTh CaMOYIIPABIIHHSA, B TOMY
YHCIl — 32 PaXyHOK JIELEHTPANI30BaHUX KEPYIOUUX
cucreM. Biomo, 10 CTPYKTypH JaHHUX Ta MPOLECH,
K1 BUKOPUCTOBYIOTHCSI B CHCTEMaXx BiAMOBIIAIOTH iX
npuHIUnaM (yHKIIOHYBaHHS, caMe TOMY OJIOK-
YeH-TEXHOJIOTI] HIMPOKO BUKOPUCTOBYIOTHCS B CY-
qacHOMYy KiOepnpoctopi. 30epiranHsa Ta 00poOka
JaHUX 32 JOMOMOTrO OJIOKYEHH TEXHOJOril € o-
HUM 3 DPI3HOBUIIB PO3MOIUICHOT OOpOOKHM HaHHMX,
OCHOBHMM MEXaHI3MOM 3aXHUCTy SIKMX € KpUITOrpa-
¢iyHl MexaHi3MH 3axucty. OTXe NpeaMeToM BH-
BYECHHS TUCHMIUIIHM € KpunTorpadiyHi TEXHOJOTIi
3aXUCTy OJOKYEHHIB Ta JCIEHTPaNi30BaHUX J0AAT-
KiB.

Yomy 1ie 1ikaBo/Tpeda BUBUATH

Crneuianict y rany3i [HpopmariiiHuX TeXHOJOTIH,
SKHA [0 TOro > 3HAaWOMHUH 3 OJIOKYEHH-
TEXHOJIOTISIMU Ta KPHUIITOJIOTIEI0, 3aBX U 30epe 1Jis
ceOe Haikpall Npono3ullii Ha Cy4yaCHOMY PHHKY
npaui. Jlo Toro * aeneHTpanaizoBaHi iHpoOpMaIiiiHi
CHCTEMH B MailOyTHhOMY OyIyTh IIUPOKO BUKOPHC-
TOBYBAaTHUCh MPAKTUYHO B YCIX Taiy3siX MPOMHUCIIO-
BOCTI, TOMY pPO3YMiHHS MNPHHLUIIB iX M0OYI0BH
PO3IIUPIOE KOJIO TOTEHI[IATBbHUX MPOMO3UIINA Ha
PHUHKY Tpari.

Yomy MOKHA HABUUTHCS

CydacHUM MeToAaM Ta mpuiiomam noOynoBU CHC-
TE€M KpHUNTorpadiyHoro 3axucry iHdopmamii s
OJIOKYEHH-CUCTEM Ta CHUCTEM JIELIEHTPaJi30BaHUX
nonatkiB [IpocnyxaBiu Kypc, Bu Oynere 3HaTu:

* 0cOOJIMBOCTI OJIOKUEHHY SIK 00’€KTY 3aXUCTy 1H-
dopmarii;

* OCHOBHHUX KpuUNTOrpadiuHUX MexaHi3Max Ta Hpo-




TOKOJIaX, sIKi BAKOPHCTOBYIOThCS B OJIOKYeHHaX;

* aHaJI3y CTIMKOCTI Ta €()EKTUBHOCTI 3a OOpPaHUMHU
KPHUTEPISIMH TPOTOKOJIB y3TO/IKCHbD;

* IIPOEKTYBaHHS Ta PO3POOKU CHCTEMH KPHIITOTpa-
(i4HOTrO0 3aXUCTY OJIOKYECHH TEXHOJIOTIH.

SIk MOXHa KOpPHUCTYBAaTHCS HaOyTUMH
3HAHHSAMH 1 YMIHHSAMHI

OTtpuMmaHi 3HaHHS MOXXHA BUKOPUCTOBYBATH ISt

* IPOBEJCHHS KpUNTOrpadivHOro aHadi3y OCHOBHUX
XapaKTEPUCTHK IPOTOKOIIB Y3TOKEHHS OJIOKYeH-
HY;

* PO3rOPTaHHS MPOTPAMHOI TIATPOPMH Ta OKPEMHX
IHCTpYMEHTIB po3po0KH OJIOKYEHHIB;

* PO3pOOKH CHCTEMH CMapT-KOHTPAKTIB;

* MPOBEJICHHS OIIHKU CTIMKOCTI O KPUNTOAHATI3y
KpUNTOrpaiyHUX CUCTEM, pPeasli30BaHUX 3a TEXHO-
JIOTI€10 ACTICHTPAIII30BAHUX JIOJIATKIB.

[HpopmartiitHe 3a0e3nedYeHHS JTUCITUTI-
JIIHA

Cwiralyc, TucTaHIIMHUN Kype

Bun CCMCCTPOBOT'O KOHTPOJIIO

Exzamen
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TEOPISI I METOJU COIIAJIBHOI TH)KEHEPII B KIGEPBE3IIEI]I

JlekTop

Houent Ctromoukina I.B.

Kadenpa, sika 3a0e3neuye BUKIaTaHHS

Indopmariitnoi 6e3neku

PiBens BUI01 OCBITH

Jpyruii (MaricTepchbKuii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xypc, 2 cemecTp

OOcsAr TUCHUILUTIHK Ta PO3IOALT TOJIHH
ayJUTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kijgbKicTb: (5 kpeautiB EKTC) 150 roa
Jlekuitinux 3auasath: 30 rox

[IpakTnuHux 3aHsATh: 14 oI

CamocriitHa po6ota crynentis: 106 rox

Mosa BHUKJIaAaHHA

YkpaiHcbka

Bumoru uisi movatky BUBYCHHS JTUC-
UIUIIHA

3aranpHi 3HaHHA 3 IH()OPMALIMHUX TEXHOJIOTIH

[lo Oyne BUBYATHCS

TeopeTnuHi OCHOBM Ta MPaKTHYHI TEXHIKM aTak
comianbpHOI 1HXKeHepii B kibepOe3neri, MeToau 3a-
XHCTYy BiJl aTak COLIaNbHOI iHXEHepii, BiAMOBIAHE
nporpamHe 3a0e3rne4eHHs.

Yomy 1e mikaBo/Tpeda BUBUATH

ATakd Ha OCHOBI COIIIQJIBHOI 1HXKEHEpIl CKIIaTHO
MiA0a0THECS BUABICHHIO TEXHIYHUMH 3aC00aMH, 1 €
IyXKe TIOIUPEHUM Ta OaraTorpaHHUM SBHUIICM.
Benukwuii BiICOTOK TAKKUX aTaK € YCIIITHUM.

YoMy MOKHA HABUUTHUCS

TexnikaMm comiaapHOl iHXeHepil (g 3amad
offensive security, TecTyBaHHS Ha MPOHUKHECHHS),
OIaHyBATH 3aCOOM Ta METOJIU MPOTHUJIII.

Sk MoOxHa KOpHUCTYBATHUCA Ha6YTI/IMI/I
3HAHHSAMH Ta BMIHHIMUA

HalyTi 3HaHHS MO’KHA BUKOPUCTOBYBATH B Mpode-
ciitHilt cepi, 1IsT HAYKOBOiI pOOOTH Ta B MOBCSK-
JICHHOMY JKUTTI.

[ndopmariiitne 3abe3rneueHHs AUCIUTI-
JIIHU

Cunalyc, aucranuiinuii kypc Ha CiKOpCbKOMY 3
Marepiajgamu

By ceMecTpoBOro KOHTPOJIIO

Ex3amen
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PE®JEKCUBHUI AHAJII3 NOBEJIHKA BUBOPY

JlekTop

Jouent CmupHoB C.A.

Kadenpa, sika 3a06e3neuye BUKIIaaHHS

Indopmariitnoi 6e3neku

PiBens BUI01 OCBITH

Jpyruii (MaricTepchbKuii)

MoxknuBi 0OMEXKEHHS

be3 oOMexeHb

Kypc, cemectp

1 xypc, 2 cemecTp

OOcsAT AUCIUIUTIHU Ta PO3MOJLIT TOIUH
ayJUTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kijibKicTh: (5 kpeautiB EKTC) 150 rox
Jlexkmitianx 3agate: 30 rox

JlaGopaTopHux 3aHsTh: 14 TON

CawmocriitHa po6ota cryaenTis: 106 ron

Mosa BHUKJIaAaHHA

VYkpaiHcbka

BumMoru Juisi mo4aTtky BHUBYCHHS JIHC-
LUILTIHA

Jis po3yMiHHSA 3MICTYy KypCy CTYJEHTaM J0CTaTHBO
MaTH 0a30Bi 3HaHHS 3 OCHOB MAaTEMAaTUYHOTO MOJIe-
JIFOBAHHS, TUCKPETHOTO aHali3y Ta Teopii iMOBip-
HOCTEH

[lo 6yne BuB4aTucs

B kypci BUBYaIOTBCS OCOOJIMBOCTI MPOLECIB IMPH-
iHatTa pimens (I1TIP), moB’s3aHi 13 pedaeKCUBHOIO
CTPYKTYPOIO Ta CTQHOM CBiZJJOMOCTI JIFOIWHH, IO
npuiimMae pimeHHs. 3aBAaHHS HABYAJIbHOI JUCLUII-
JIHU — HABYUTH CTYACHTIB BUKOPHUCTOBYBAaTH Me-
TOJIU 1 MPUHOMH MOJIETIOBAHHS MOBEAIHKH BHOOpY,
aHaJi3yBaTH OTPHUMAaHi MOJIeINi, BU3HAYATH 3arpo3u
ta BpasznuBocti [1I1P, moB'sa3aHi 3 iX cTpyKTyporo Ta
HAIIOBHEHHSM, a TAKOX 3 BapiaHTaMH JIOCTYITHOCTI
iH(opMarii mpo e

Yowmy 1e 1ikaBo/Tpeda BUBYaTH

Mogeni moBeaiHKH BUOOPY, K OJHO- TaK i Oararo-
cy0’exTHI1, MoJieni peIeKCHBHOTO KepyBaHHs Ha 1X
OCHOBI MarOTh 3HAYHYy ILIHHICTH B CYy4acCHHUX YMO-
Bax, 00 1X 3HaHHs CTBOPIOIOTH MOKJIMBOCTI MaHIIy-
nsatii BUOOpOM (pekiiama, MOJIITTeXHOJIOT 11, (PiluHT
Ta colialbHa IHXEHEepis), aje TaKOX JO3BOJSIIOTH
3HAWTU IHCTPYMEHTH Ui 3aXUCTy BiJ TaKUX MaHI-
ynsii

YoMy MOXKHA HABUUTHUCS

CryneHTH 3MOXYTh BHKOPUCTOBYBATH METOIM 1
NpUHOMH MOJIENTIOBaHHS MOBEAIHKM BUOOpPY, aHai-
3yBaTH OTPHUMaHI MOJeNi, BU3HAYaTH 3arpo3u Ta
BpaznuBocti [II1P, moB's3ani 3 iX cTpykTyporo Ta
HAIlOBHEHHSIM, a TaKOX 3 BaplaHTaMU JIOCTYIHOCTI
iH(popMarlii mpo HUX

Sk MOXHa KOpUCTyBaTucs HaOyTHUMH
3HAHHSAMH Ta BMIHHIMU

OtpumaHi 3HaHHS JIO3BOJISIIOTH MOJEIIOBATH Ta
aHaI3yBaTU pPE(QIEKCUBHY CTPYKTYpPY JIOACHKOI
B3a€MO/Ii1, 3HaXOAUTH Ta OJIOKYBaTH 3arpo3u, CIpo-
Ou MaHInmynsuii Ta pedIeKCUBHOTO KepyBaHHS

[adopmariiitne 3abe3nedeHHs UCIIUII-
JIIHU

Cunalyc, nucranuiiHuii kypc Ha CiKOpCbKOMY 3
MaTepiajJaMu

Buz ceMecTpoBOro KOHTPOJIIO

Exzamen

12


https://do.ipo.kpi.ua/course/view.php?id=1713

TEXHOJIOT'TI ATIMIHICTPYBAHHS TA EKCILTYATAIIS BAXUIIIEHUX
THOOPMAIIMHO-KOMYHIKAIIMHUX CUCTEM

JlekTop

Honent bapanoscrkuii O.M.

Kadenpa, sxa 3a0e3-
nevye BUKJIAIaHHS

[Hdopmariitnoi 6e3nekn

PiBenb BUIIOI OCBiTH

Hpyruii (MarictepcbKuii)

MoKIIHBI OOMEXKEHHSI

be3 ooOMexeHn

Kypc, cemectp

1 xypc, 2 cemecTp

OO0car IUCHUILIIHA Ta
PO3MOALT TOAUH ayIu-
TOPHOI Ta CaMOCTIMHOL
poboTu

3araabHa kijbKicTh: (5 kpeautiB EKTC) 150 roa
Jlexmiitnux 3anate: 30 rox

JlaGopaTopHux 3aHsTh: 14 TOJ

CamocriitHa po6ota crynenTis: 106 rox

Mosa BHUKJIaAaHHA

VYkpaiHcbka

Bumorn mma mowatky
BUBYEHHS JUCILUILTIHA

JUis yCIHiIIHOTO OBOJIOJIHHSA MaTepialioM MOTPIOHO MaTH 3HAHHS
I0JI0 METO/IIB 3aXUCTy iH(popMaIlii B iHPOpMAIIHTHO — KOMYHIKa-
IHUX CHCTEMax Ta MiAXO0JIiB 0 3aXUCTYy web-pecypciB

[lo Oyne BUBUATHCS

MeTtoro HaBYAJILHOI JUCHUILIIHK € OTPUMaHHS 3HaHb Ta HABUYOK
PO apXIiTEKTYpPY, HAJAIITYBAHHS Ta CYIPOBIJl TEXHOJIOTIH 3aXUCTY
cydacHHUX iH(pOpMaliifHO-KOMYHIKAIIIHHUX CHCTEM.

B nporieci BUBYEHHS AUCIUIUTIHU PO3TIISIAI0THCS TaKi TEMU:

* Yrpasninas inentudikanismu (Identity management)

» Cucremn KOHTpONIO TpuBineiB kopuctyBauiB (Privileged access
management)

* [IpoTokonu aBTeHTH(DiIKALIT Ta aBTOpU3aIi]

* 3aco0u no0y10BU BipTyasibHUX 3axuineHux mepex (VPN)

* Cucremu ympaBiiHHS iHQOPMAIIHHOI OE3MEKO0 Ta MOMISIMH
0e3neku (Security information and event management)

* Buxopucranus 3aco6iB BipTyamizamii Ta XMapHUX TEXHOJIOTIH ISt
noOy/I0BY 3aXUIIEHUX 1H()OPMAIIITHO-KOMYHIKAI[IITHIUX CUCTEM

Yomy ne mikaBo/Tpeda
BUBYATH

OTpuMaHHS 3HaHb Ta HABHYOK IOJI0 APXITEKTYPH, HAJAIITyBaHHS
Ta CYNPOBOAY TEXHOJOTIM 3axHCTy Cy4acHUX iH(opMauiiHo-
KOMYHIKAI[ITHUX CUCTEM

qOMy MOXHa HaB4HU-
THCA

B nporieci BUBYUEHHS IUCHUIUTIHY CTYJIEHTH 3aCBOSITh TaKl TEMU:

* Ynpasninss inentudikanismu (Identity management)

» Cuctemu KOHTpoNO npuBiieiB kopuctyBauiB (Privileged access
management)

* [IpoTokonu aBTeHTH(DIKALIT Ta aBTOpU3ALIi]

* 3aco0u no0y10BU BipTyaslbHUX 3axuileHux Mepex (VPN)

* CucreMu ympaBiiHHS 1H(pOpMaliifHOIO O€3MEeKOI Ta MOIISIMU
Oesmneku (Security information and event management)

* Buxopucranss 3aco6iB BipTyanizamii Ta XMapHUX T€XHOJOTIH JIs
1o0y/10BY 3aXMIIEHUX 1HQOPMaIIiTHO-KOMYHIKAIITHUX CUCTEM

Sk MOKHa KOpHUCTyBa-
TUCS HAOyTMMM 3HaH-
HSIMH Ta BMIHHSIMU

B pe3ynbTaTi BUBYEHHS HAaBYAJIbHOI IUCLUILUIIHU CTYAEHTH 3MO-
KYTh 3aCTOCYBaTH OTPHUMAaHI 3HAHHS Ui aHali3y 3aXHUIIEHOCTI
1H(hopMaLiIfHO-KOMYHIKallIHHUX cucTeM, (pOopMyBaHHS PEeKOMEH/a-
il M0/10 MiJBUILEHHS CTYMEHIO IX 3aXHCTY, @ TAKOX POOOTH HaJ
00paHMMM TeMaMU MaricTepChbKUX JucepTauin

Iadhopmaritine 3abes-

opman ) Cuabyc
[I€YEeHHS QUCIUILTIHI
Bn CEMECTPOBOI'O

A p Exzamen
KOHTPOJTIO
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BUBIPKOBI OCBITHI KOMIIOHEHTH
IHEPHIOI'O KYPCY HABUAHHA

(3AJIIKOBI U CLUTLITHU)
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TH®OPMAIIAHI TEXHOJIOI'TI AHAJII3Y BEJIMKUX TETEPOTEHHUX JIAHUX

Ceprudikarna mporpama

Mopeni Ta METOIM 1HTEJIEKTYaTbHOTO aHaJIi3y TeTe-
pOI‘ CHHUX JaHUX

JlekTop

ITpodecop enector A.IO.

Kadenpa, sika 3abe3neuye BUKIagaHHS

MaTteMaTHYHOTO MOACIIOBAHHA Ta aHaJIiBY JaHHuX

PiBens BUI01 OCBITH

Jpyruii ( MarictepcbKuii)

MoKIIHBI OOMEXKEHHSI

be3 oOMexeHn

Kypc, cemectp

1 xypc, 2 cemecTp

OO6cAr MUCHMIUTIHA Ta PO3MOJUT TOAMH
ayIUTOPHOI Ta CaMOCTIHHOT POOOTH

3araabHa kiibKicTh: (4 kpeautn €EKTC) 120 rog
Jlexuiitaux 3anath: 30 rox

JlaboparopHux 3aHsTh: 14 rox

CamocrTiitHa poOoTa cTyneHTiB: 76 ron

Mosa BHUKJIaAaHHA

VYkpaiHcbka

Bumoru a1 mo4aTKy BUBYCHHS JTHCIIHTI-
JIIHU

CryneHt mae OyTH 3HallOMUI 3 OCHOBaMH Iporpa-
MyBaHH$, OakaHo Ha Python, cTpykTypamu panux,
IPOTE JTOCBiJl TPOEKTYBAaHHS AITOPUTMIB HEOOOB'sI-
3koBUH. bajkaHO TakoX PO3yMITH 3arajibHi IpUH-
U no0yaoBU Ta (PYHKIIOHYBaHHS MPOTPAMHUX
CHCTEM.

II{o 6yne BuB4aTucCs

TexHoorii aHani3y BEIMKHUX PI3HOPITHUX TAHUX

Yomy 1e mikaBo/Tpeda BUBUATH

Hapasi mani Benmukoro o0’eMy aHaJi3ylOThCA Ta
00pOOJIAIOTECS BEIMKOI KUTBKICTIO cucteM. O-
HUM 3 CYYacHUX TMIJXOJIB IO PO3B’S3aHHS TaKUX
3a/1ady Ha OCHOBI BEJIMKHUX JAHMX € BHUKOPHCTAHHSI
XMapHHUX 1HQPACTPYKTYp, SKi ITO3BOJSIFOTH BHUKO-
pUCTOBYBaTH Halip BifjajieHUX OOYHCIIOBAIBHUX
KOMITOHEHTIB JJI1 OOpOOKHM JTaHUX K OJIHY 3 1H(O-
pmariitnux migcucteM. Came BUBYEHHIO TaKHX
TEXHOJIOTIYHUX DIIIEHb 1 MPUCBSIYEHO JAHUN OCBI-
THIl KOMIIOHEHT.

qOMy MO>XHa HaBUHUTHUCS

Bononinaio MeTomamu Ta 3aco0aMu aHajizy BeJu-
KHX TeTePOTeHHUX JTaHUX

Sk MoOXKHa KOpHCTyBaTucsi HaOyTUMHU
3HAHHSMH Ta BMIHHIMHA

3HaHHS Ta BMIiHHS, HaOyTi B Ipoliecl BUBYEHHS
mucruruiing  "[HdopmartiitHi  TexHonorii  aHamizy
BEJIMKUX TETEPOTeHHHUX NaHUX'" JO3BOJSATH BUKO-
PHCTOBYBaTH Cy4yacHi IHCTPYMEHTH NOOYI0BU pO3-
MOJJIEHUX JOJATKIB Ta BUKOPHCTOBYBAaTH XMapHi
pecypcu Uil pO3B’s3aHHS NMPUKIAAHUX 33]ad Ha
MYJIbTHMOJATBHUX JTAHHX.

[adopmariiiine 3a0e3meueHHsT TUCITUILII-
HU

Cunalyc, MmoHOrpadis, HaBYaJIbHUHN MOCIOHUK

Buz ceMecTpoBOro KOHTPOJIIO

3anik
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MOJAEJIOBAHHA EKOJIOTTYHUX ITPOLHECIB TA CUCTEM

JlekTop

ITpodecop Kosanens 1.B.

Kadenpa, sika 3a06e3neuye BUKIIaTaHHS

MaTteMaTHYHOTO MOACIIOBaAHHA Ta aHaJ'IiBy JaHUuX

PiBens BUI01 OCBITH

Hpyruii ( MarictepcbKuii)

MoxknuBi 0OMEXKEHHS

be3 oOMexeHb

Kypc, cemectp

1 xypc, 2 cemecTp

OO6cAr AUCIUIUTIHU Ta PO3MOJUT TOJUH
ayIUTOPHOI Ta CAaMOCTIHHOT POOOTH

3araabHa kiibKicTb: (4 kpeauTn €EKTC) 120 rog
JlekmiHuX 3aHATh: 16 rox

[TpakTnunux 3aHaTh: 14 TON

JlaGopaTopHux 3aHsTh: 14 TONI

CawmocriitHa po0O0Ta CTYICHTIB: 76 1o

MoBa BukiIa1aHHA

YKpaiHCbKa

BuMoru 10 1movatky BHBYCHHS JHUCIIH-
[UTIHU

Cnyxadi MaroTh BOJIOAITH 0a30BUMHM 3HAHHIMHU 3
MaTeMaTHYHOTO aHali3y, TU(EpeHIIHHUX pPIBHSAHB,
nporpamyBanHs (Python a6o C)

[lo 6yne BuB4aTuCs

VY mepriii 4acTHHI KypCcy BHBUYAIOTHCS MOJETI TpaH-
CIOPTY PEYOBUH Y JHOBKULI. Po3rnsgaroTecst MexaHi-
3MHU Ta METOJU YHUCEILHOIO MOJIECITFOBAHHS:

- aJIBEKTUBHO-IU(]PY31iHOTO TPAHCIIOPTY;

- TypOyJIECHTHOI JUCTIePCii Ta OCAKEHHS;

VY npyriii 4acTUHI KypCcy PO3TISAAIOTHCS MOAEII JH-
HaMIKH TOMYJIALINA Ta €KOCHCTEM:

- MopentoBaHHs (Pi3MKO-XIMIYHUX TpaHCc(opMalliid B
E€KOCHCTEMAX

- Mopeni nuHaMiK¥ MOMYJISIIH;

- MojenroBaHHSI €KOCHCTEM Ha MPHKIAI MOJeNeH
SIKOCTI BOJIH.

Yomy 1ie 1ikaBo/Tpeda BUBUATH

IcHyBaHHS JIOACTBA MOJIMBE TUIBKH y HOro B3ae-
MOJi1 3 MPUPOJHUMH €KOCUCTEMAaMU; HACIIIKHU IbO-
ro HeoOXI1THO HaMaraTUCh MepeadavyaTu, 30KpemMa, 3a
JIOTIOMOT'OK0 MaTEMATUYHOT'O MOJEIIIOBAHHS.

qOMy MO>XHa HaBUHUTHUCS

- TEpMIHOJIOTI{ B 00J1acTi MO/ieel eKOJIOTTUHUX CHC-
TEM;

- PO3YMIHHIO BHUJIB MOJEJIEH EKOJOTIYHUX CHUCTEM
Ta OCHOB X MOOY/IOBH.

- 0a30BUX 3HAaHb T4 HABUYOK 3 MOJEIIOBAHHS TPaHC-
MOPTY PEYOBUH Y TOBKLJII;

- 0a30BUX 3HAHb Ta HABHYOK 3 MOJICIIOBAHHS IHHA-
MIKH TOMYJISIIIH;

- 0a30BUX 3HaHb Ta HABUYOK 3 MOJIENIOBAaHHS (13UKO-
XIMIYHUX TpaHCopMalili B €KOCUCTeMax Ha MpPUK-
JIazl MOJEJIEH SIKOCTI BOIH.

Sk MOXHa KOpHUCTYyBaTHcs HaOyTUMH
3HAHHSAMHM 1 YMIHHAMHI

MGTO)II/I MaAaTeéMaTHYHOTO MOJCIIOBAHHA MOXKHa 3a-
CTOCOBYBATHU JIA OI_[iHIOBaHHSI €KOJIOTTYHHUX HaCJ'IiI[-
KiB AHTPOIIOTCHHOI'O BITJIMBY.

[adopmariitne 3a0e3nedeHHs] AUCLUII-
JIIHU

Jlexuii y ¢opmi mpeseHTariif, yMoBH J1abOpaTOPHUX
poOIT 3 BKa3iBKaMHU 10 BUKOHAHHSI, JIITEPATypHI JIXke-
pena, 3aBaHTaXeH1 y nanui kypey Ha Google Drive

By ceMecTpoBOro KOHTPOITO

Sanik
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MOJEJII TA PINEHHA B YMOBAX HEBU3HAYEHOCTI

JlekTop

Houent Tepewmenko .M.

Kadenpa, sika 3a0e3neuye BUKIaTaHHS

MaTteMaTHYHOTO MOACIIOBaAHHA Ta aHaJ'IiBy JaHUuX

PiBens BUIIOT OCBIiTH

Hpyruii ( MarictepchKuil)

MoKIIHBI OOMEXKEHHSI

be3 oOMexeHn

Kypc, cemectp

1 kypc, 2 cemecTp

OOcCAT TUCHUIUIIHA Ta PO3MOJIT TOIUH
ayJIMTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuiitaux 3anath: 30 rox

[TpakTuHuX 3aHATh: 14 roa

CamocrTiitHa poOoTa CTyIeHTIB: 76 1o

Mosa BHUKJIaAaHHA

VYkpaiHcbka

Bumoru 10 mo4yatky BHBUYEHHS JHMCIIHII-
JIIHU

Jis omaHyBaHHS MarepiajJoM Kypcy CTyAEHTaM
JIOCTaTHHO MaTH 0a30Bi 3HAHHS 3 TAKUX HABYAIBHUX
JTUCIHIUTIH SIK TUCKPETHUH aHali3 Ta Teopis HMOBI-
pHOCTI

[lo 6yne BuB4aTucs

B Kypci BUB4AIOTHCS MTPOLECH MPUHHSTTS PillIeHb B
YMOBaX HEBHU3HAUYEHOCTi, HEJOCTOBIPHOCTI TaHUX,
HEMOBHOTH JaHHWX TOIIO Ta ICHYIOYI MiIXOAH [0
BUPIIIEHHS NOJII0HOTO poAy mpobiem st ocid, 110
NPUKHMAIOTh PIIICHHS

Yomy 1e mikaBo/Tpeda BUBUATH

B cydacHMX ymoOBax JOCTaTHBO YacTO BHHUKAIOThH
CHUTYaIlii, KOJIM HEOOXiHO 3po0uTH BHOIp a00 3/iH-
CHHUTHU BIUIMB Ha IIE€BHI IPOLIECH 1 NPH LBOMY HE
3aBXIM B MOMEHT NPUHHSATTS DIlICHb MOXE OyTH
HAasIBHOIO BCsI HEOOXi1HA iH(opMaIltis

qOMy MO>XHa HaBUHUTHUCSA

CTyneHTH MOXYTh OMaHyBaTH MPUUOMH MOJEIIO-
BaHHS Ta BIANOBIAHI METOAM AN NPUMHATTA pi-
[IeHb B YMOBaxX HEBU3HAYEHOCTI, BMITHU aHaJi3yBa-
TH SIK OTPUMAaHI MOJENI Tak 1 PO3yMITH TPUPOIY
3MOJIEIbOBAHUX SIBHIIL

SIk MOXHAa KOPHUCTYBATHCS HaOyTHMH
3HAHHSAMM 1 YMIHHSAMHI

OTpuMaHi 3HaHHS J103BOJIAIOTH aHAJI3yBaTH Ta MO-
JIEJTIOBATH JIOBOJII IIMPOKHUI CIIEKTP Cy4acHUX IPO-
OseM, BU3HA4YaTH KPUTHYHI MOMEHTH Ta 3arposH,
PO3YMITH IPUPOY HPUNHSTTS PillIeHb

Inpopmaniitne 3abe3nedenHs aucumiii- | Cunadyc
HU
Bung cemecTpoBOTro KOHTPOJTIO 3aiik
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HAJIMHUM TA IHTEPOIPETOBAHUI IITYYHUM IHTEJIEKT

(XAl & Al SAFETY)

JlexkTop

Acucrest Manuasak B.B.

Kadenpa, sxa 3abe3nedye
BUKJTaJIaHHS

MaTteMaTHYHOTO MOACIIOBAHHA Ta aHaJIi3y JaHHuX

PiBens BUIIOI OCBITH

Hpyruii ( MarictepchKuil)

MoxknuBi 0OMEXKEHHS

be3 oOMexeHb

Kypc, cemectp

1 xypc, 2 cemecTp

OO0csr MUCUUILIIHU Ta Po-
3M01 TOAMH ayaUTOPHOI
Ta CaMOCTiIHHOT poOOTH

3araabHa kijibKicTh: (4 kpeauTn €EKTC) 120 rog
Jlexkmitianx 3agate: 30 rox

JlaGopaTopHux 3aHsTh: 14 TONI

CawmocriitHa po0O0Ta CTYICHTIB: 76 roj]

MoBa BuKkiIa1aHHA

YKpaiHCbKa

Bumorun 1o mnowatky BH-
BUYEHHS JUCLIUILTIHA

3HaHHS METOIB MAIIMHHOTO Ta TriuOokoro HapuaHHs (Python),
OCHOB MaTe€MaTU4HOI CTATUCTUKH Ta TEOPil onTuMi3arii.

[lo 6yne BuB4aTucCs

B Kypci BUBUAIOTHCS NPOIIECH MPUHHATTS PIillIeHb B yMOBaX HEBU-
3HAYCHOCTI, HEJOCTOBIPHOCTI JAaHHWX, HEMOBHOTH JIaHMX TOIIO Ta
ICHYIOYl TiAXOIU A0 BHpIMIEHHS MOJIOHOTO pomy mpoOieM s
oci0, mo mnpuiiManTh pimeHHIMeroan mnoscHoBaIbHOTO 111
(XAI): nmoxaneni (SHAP, LIME) ta rmo6ansni (PDP, ALE). Bizy-
amzanis o3Hak y CNN (Saliency Maps, Grad-CAM) ans ganux
133. Iarepnperanis MexaHi3MiB Attention y Tpancopmepax. Te-
xHiuHa Oesmeka (Al Safety): crTilikicTh 40 3JI0BMHUCHUX aTak
(Adversarial Robustness) Ta gerekiist anomaiiit (OOD Detection).

Yomy e
BHUBYATU

1ikaBo/Tpeda

CyuacHi llI-cucremu cTaroTh Aenani CKIATHIIIMMU, IO CTBOPIOE
PU3MKH Hellepen0adyBaHoOi MOBEAIHKUA. PO3yMiHHS JIOTIKH TIPHIAH-
artss pimeHb (XAI) ta 3a0e3nedeHHS CTIMKOCTI 10 30BHIMIHIX
BIUMBIB (Safety) € 00OB'A3KOBOIO BHUMOTOIO IS BIIPOBAIKCHHS
1 y KxpuTHYHUX IHAYCTPIAX, 1€ TOMUTIKA MA€ BUCOKY I[IHY.

YoMy MOKHA HABUUTHUCS

[TpoexTyBaTH apXiTEKTypH, 110 3/1aTHI MOSICHIOBATH CBOI PIILICHHS;
TECTyBaTH MOJIeNI Ha CTIHKICTh /10 IIYMiB Ta MaHIMyJIsMLii; BIIpo-
BaJKYBaTH €THYHI Ta PErYJISITOPHI CTAHJAPTH Y PO3POOKY.

Sk MoxkHa KOpHUCTYBAaTUCH

Jns po3pobku HaxiiHux npoaykTiB y FinTech, HealthTech Ta

HAaOyTUMH  3HAHHSAMHM 1 | aBTOHOMHOMY TPaHCIIOPTI; JUIsl BIAMOBIJHOCTI MIXKHAPOJIHUM CTa-
YMIHHAMU Haaptam nposopocti (EU Al Act), y HaykoBiil JisuIbHOCTI JUIs
OOIPpYHTYBaHHSI OTPUMAHUX PE3yJIbTATIB MOJICITIOBAHHSI.
Indopmarniitne  3abesne- | Marepianu:
YeHHS JUCLIUIUIIHA Peryisrropui Bumoru (EU Al Act)
Cranyaptu Ha/IIHHOCTI (NIST Al RMF)

Stop explaining black box machine learning models for high stakes
decisions and use interpretable models instead

Kuawurn:

Interpretable Machine Learning

Adversarial Machine Learning

I10:

Model Interpretability for PyTorch
https://github.com/Trusted-Al/adversarial-robustness-toolbox

Bun cemectpoBOro KOHT-
pOJIIO

Sanik

18


https://artificialintelligenceact.eu/
https://www.nist.gov/itl/ai-risk-management-framework
https://www.nist.gov/itl/ai-risk-management-framework
https://www.nature.com/articles/s42256-019-0048-x
https://www.nature.com/articles/s42256-019-0048-x
https://christophm.github.io/interpretable-ml-book/
https://www.researchgate.net/publication/394421614_Adversarial_Machine_Learning_An_Introduction
https://captum.ai/
https://captum.ai/
https://github.com/Trusted-AI/adversarial-robustness-toolbox

3ACOBA ®YHKIIOHAJIBHOI'O TIPOTPAMYBAHHSA

JlekTop

Crapumnii Buknagau Hakazuuii I1.0.

Kadenpa, sika 3abesme-
qyye BUKJIQIaHHS

MareMaTU4IHOT O MOACIOBAHHA Ta aHani3y JaHUX

PiBens BUIIOT OCBIiTH

Jpyruii (MarictepchbKuii)

MoxknuBi 0OMEXKEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xypc, 2 cemectp

OO0csar OUCHUIUIIHA Ta
pO3MOALT TOIUH ayau-
TOPHOI Ta CamMOCTiIHHOI

3araabHa KijbKicTh: (4 kpeautu €EKTC) 120 roa
Jlekuifinnx 3ansath: 30 rox
JlaGopaTopHux 3aHsTh: 14 Tox

poboTu CamocriiiHa po6oTa cTyeHTiB: 76 roj
MoBa BUKJIagaHHA YkpaiHcbka
Bumorn 10 mnouarky | BomoninHs 6a30BHMH 3HAHHSIMHU 3 QITOPUTMIB Ta CTPYKTYPH JaHUX,

BUBYEHHS JUCLUILTIHA

JHUCKPETHOI MaTeMaTHKH, KOMII FOTEPHUX MEPEX Ta ONEpalliiiHhX CH-
cTeM, BMiHHS nporpamyBanHs Ha Python/C/C++

[Ilo Oyne BUBUATHCS

Jlucuumiiina mpUCBsY€Ha BUBYEHHIO OCHOB (DYHKI[IOHAJIBHOTO MPO-
rpamyBaHHs Ha npukiaai moBu Haskell. ¥ kypci posrimsgarorbes
OCHOBU (DYHKI[IOHATIBHOTO MiJXOQy Ta HOro Jesiki 3aCTOCYBAaHHS:
- ¢pyHKuioHaTbHUNA GopmanizM (QyHKIIT K TEPBUHHI 00 €KTH, KOM-
no3uiis GyHKIHN sIK yHIBepcallbHa oreparlisi, aareopaiuni TUIH 1a-
HUX Ta MapaMeTPUIHUN TOTiMOp(Di3m)
- Teopist popMalbHUX OOYHCIEHb (A-UMCIIEHHS, PEAyKLis BHPA3iB,
BIJIMOBIAHICTh «JIOBEJCHHSA-TIpOTPaMay, THITI30BaHI CHCTEMH 5K
CTPYKTypHE OOMEXEHHS 0OUYUCIICHB)
- PedyKIiiHI Ta MepenucyBaibHI MO O0YHCICHb (OOYHCICHHS
SIK TIOCIIZIOBHICTh (JOpPMAlIbHUX MEPETBOPEHb, PEKYPCUBHI Ta MOTO-
KOB1 OOUYHMCIICHHS, JTIHABI OOYHCIICHHSI )
- GyHKIIOHANBHI METOAU OOpOOKM JaHMX Ta MEPEKEBHUX MO -
3aCcTOCYBaHHS (DYHKIIIOHAJILHOTO MPOrpamMyBaHHs y Kpunrorpadii ta
3agavax iHdopMarliitHoi Oe3nexu
- aHaJI3 XKypHAaJIIB MTO/1M Ta aBTOMAaTH3allisl IEPEBIPOK OE3MEKH.

Ocob6nnuBa yBara HMpHUIUISETHCS HAAIMHOCTI MPOrpamMHOro 3a-
Oes3reueHHs, CTPOTiM THUII3aIli Ta METOoJaM 3MEHIICHHS KIJTbKOCTI
MMOMIJIOK Y KPUTUYHHUX CHCTEMAaX.

Kypc nemoHcTpye, Ik MaTeMaTUYHO OPIEHTOBaHI MOBHU IPO-
rpaMyBaHHSI MOXYTh BUKOPUCTOBYBATHUCS y cepax:

- aHaJ3y Oe3neKu

- MEPEKEBOr0 MOHITOPUHTY

- aBTOMaTH3allli IePEBIPOK

- o0y10BU O€3MEeYHHX CEepBICIB

- (hopmanbHO1 Bepuikarii nporpam

Yomy 1e uikaBo/Tpeda
BUBYATH

@OyHKIIIOHATIbHE MPOTPAMyBAHHS € OJHIEI0 3 HAHOLIbII KOHLENTYalb-
HO CTPOTHX NapajyurM cydacHoi indopmaTuku. Moro mommpenuii cy-
yacHu# 3aci0 — moBa Haskell mmpoko BukopucToByeThes y cdepax,
7€ KPUTHYHO BXJIMBHUMHU € HAIIMHICTh KOJY B TIOEIHAHHI 3 MaTeMa-
TUYHOIO CTPOTICTIO MOOYIOBH Ta, BOJHOYAC, OE3MEYHICTIO MpOrpam-
Horo 3a0e3rneueHHs. OyHKIIIOHATBHUNA MIAXIT T03BOJISIE 3MEHIITYBATH
KUTBKICTh IIOMHJIOK, KOHTPOJIIOBATH CKJIAJHICTh MPOrpaM, CTBOPIOBATH
Oe3mneyHi Ta MiATPUMYBaHi cUCTeMH. MeToau (pyHKIIOHAIBHOTO Mpo-
rpaMyBaHHSl aKTHBHO BHKOPHCTOBYIOTHCS Y (PIHAHCOBHX CHCTEMaXx,
KOMIIJISITOpax, OnokueiH-maTdopMax, cucreMax (GhopManbHOI Bepu-
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¢ikarii, nporpaMHOMY 3a0e3MeueHHi 1715 KibepOesneku.

Yomy MOXHA HaBUYUTH-
cs

- [IporpamyBannio moBoro Haskell

- BukopucranHio pyHKI[IOHaTBHOTO CTUIIIO TPOrpaMyBaHHs

- CTBOpEHHIO HAIIIHHUX KOMIB 3 BUKOPHCTAHHIM CHJIBHOI CHCTEMHU
THUITIB

- O6poO11i BEMMKHX MOTOKIB JTaHUX

- ABromaTu3ailii 3a/1a4 00UMCIIeHb Ta KibepOe3neku

- AHaJti3y )XypHaITy MOJIil Ta MEPEKEBUX JTAHUX

- Peanizamii 6a30Bux KpunTorpadiyHUX aaropuTMiB

- BukopucranHio QyHKIIOHATFHUX METO/IB VIS ITiABUIICHHS 0€3-
MIEYHOCTI IPOTPaMHOT0 3a0e31eueHHs.

Sk MOXHa KOpHUCTYBa-
TUCS HaOyTUMHU 3HaH-
HSIMH 1 YMIHHSAMH

OTtpumMaHi 3HaHHS MOXXYTh 3aCTOCOBYBATHCS:

- B po3po06i1i 6e3meuHoro nporpaMHOro 3a0e3neYeHHs

- B anami3i nanux ta )xypHai1iB Oe3neKku

- B cucremax MOHITOpUHTY Mepex

- B 3amavax apTomarm3ariii Kibep3axucry

- B nocmikeHHsx 3 Teopii mporpaMyBaHHs

- B mpoekTax, ne moTpiOHa BHCOKA HAAIMHICTh MPOTPAMHOTO KOY.
Kypc Takox cTBOpIOE OCHOBY JUTS ITOATBIIOTO BUBYECHHSI:

- Teopii TUMIB: MOOYA0OBA MOB IIPOrpaMyBaHHsI 31 CTPOTMMHU T'apaHTis-
MH KOPEKTHOCTI Ta Y3TOPKEHOCTI CTPYKTYp JaHUX, CTBOPEHHS CHC-
TEM, B AKUX MOMHIIKHA BUSBIIAIOTHCS 1€ HA €Tami KOMIUIALIl (Hampu-
knan, Oesneunux API, cucreM KOHTPOMIO JOCTYIy, KPUTUYHOTO IMPO-
IPaMHOTO 3a0€3I1eUeHHS)

- KpuntorpadiYHUX 3aCTOCYBaHb: peaiizalii Ta aHami3zy kpunrtorpadi-
YHHUX MPOTOKOJIIB, MOJICTIOBAHHS AITOPUTMIB MIH(PpPYyBaHHS, HUPPO-
BUX MJNKCIB 1 cucTeM aBTeHTH(iKamii, CTBOpEHHs O€3MEYHUX MeXa-
HI3MIB OOMiHY JaHUMH

- opMabHOI Bepu(iKallii: MATEMAaTHYHOTO JIOBEJCHHS TIPABHILHOCTI
MporpaM, MepeBipKU BIJCYTHOCTI MEBHHUX KJIACIB MOMMIIOK, aHANI3y
0e31eyHOCT] KpUTHYHKUX cucTeM (aBiamiitHe [13, 6aHKIBChKI CUCTEMH,
OnokuelH-1HppacTpyKTypa)

- (DYHKIIIOHAJIBHOT'O MPOTPaMyBaHHs: PO3POOKU HAAIMHUX CEPBEPHUX
CEepBiciB, CUCTEM OOPOOKM TMOTOKIB JaHUX, MapalelbHUX Ta aCHHX-
POHHHUX 3aCTOCYHKIB, IHCTPYMEHTIB aHani3y iHpopMallii Ta aBTOMaTH-
3anii 3ajau KibepOe3nexu
- Teopii MOB IIpOrpaMyBaHHs: CTBOPEHHSI KOMIILISATOPIB, IHTEpIpETa-
TOpIB 1 MpenaMeTHO-opieHToBaHNX MOB (DSL), mocnimkenHs Moaeneit
oOYKCIIeHb, ONTHUMI3Allisl IporpaM Ta po3poOKa HOBHX MEXaHI3MIB
3a0e3neueHHs 0€3MeYHOCTI MPOrPAMHOTO KOJY.

Indopmarniitne 3abe3ne-
YEHHS AUCHUIUTIHU

https://www.haskellmooc.cses.fi
https://ocw.tudelft.nl/courses/introduction-to-functional-programming
https://stanford-lambda.gitlab.io/notes.html

Bun cemectpoBOro KoH-
TPOJTIO

3aik
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https://www.haskellmooc.cses.fi/
https://ocw.tudelft.nl/courses/introduction-to-functional-programming
https://stanford-lambda.gitlab.io/notes.html

HMOBIPHICHI MOJIEJII B 3AJTAYAX PO3III3HABAHHS OGPA3IB

Jlexktop

Crapmmii Buknanad Ps6os I'.B.

Kadenpa, sxa 3abe3neuye BUKiIaianHs

MareMaTHuHUX METOJIIB 3aXHUCTy iHpopMaltii

PiBens BUIIOT OCBITH

Jpyruii ( MarictepcbKuii)

MokIMBiI 0OMEXEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xkypc, 2 cemecTp

OOcsAr OUCHMILTIHM Ta PO3MOALT TOIUH
ayJIMTOPHOI Ta CaMOCTIHHOT POOOTH

3araiabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuiitaux 3anaTh: 30 roxg
CamocriitHa po6ota crynenTis: 90 ronu

Mosa BuUKIagaHHA YkpaiHcbka
Bumoru no mouatky BuBYeHHs aucuuil- | [Ipoiineni kypcu “Teopis #imoBipHOCTEH”, “Mare-
JIHU MaTh4yHa CTaTUCTUKA”, “BumankoBi mnpormecu”,

“CTaTUCTUYHI METOAM PO3Mi3HABAHHS

[Ilo Oyne BUBUaTHCS

B Kypci aucnuIniiHA BUBYAKOTHCS CydYacHI pe3yiib-
TaTH Teopii WMOBIPHOCTEW Ta TeOpii BHITAIKOBHX
MPOIIECIB, SAKi JIO3BOJISAIOTh €(PEKTUBHO OIIHIOBATH
SKICTh QJITOPUTMIB PO3Mi3HABAaHHS: HEPIBHOCTI KOH-
LEHTpaIlii, CKIaJHICTh MHOXHH, T100COBCHKI PO3ITO-
JTUTH.

Yomy 11e 11ikaBo/Tpeda BUBUATH

JlocaikeHHsl CTAaTUCTUYHUX MOJENeH, sIKi BUHUKa-
I0Th B 33/1a4ax po3Mi3HaBaHHs 00pa3iB, CIUPAIOTHCS
Ha cydacHi (yHIaMEHTalbHI pe3yabTaTH Teopii
HMOBIpHOCTEH, SIKI HE BXOAATH B MPOTrpamy CTaH/Ia-
ptHoro kxypcy. Ilig yac BUBYEHHS HAHOTO KYypCy
CTYJICHTH OBOJIOJIIFOTh METOAAMH JOCIIDKEHHS PO-
3MO/1TIB BUMIAJKOBHX €JIEMEHTIB B (PYHKIIIOHATBHHUX
MPOCTOpax, 30KpeMa METOJaMHU OI[IHKU IapameTpiB
ri00COBCHKUX PO3MOJILIIB, 03HAMOMIIATHCS 13 3aCTO-
CYBaHHSIMM MMOBIPHICHUX METO/IIB B 3aJja4ax po3i-
3HABaHHS Ta MAIIMHHOTO HaBYAHHSI.

LIOMy MOXXHa HABUYHUTUCA

JlucuuiuliHa NMPHUCBSYEHA OKPEMHM HampsiMKaM Ta
MeToJlaM Teopli HMOBIpHOCTEH Ta Teopii BUMAAKO-
BUX TIPOLECIB, sIKI BUKOPUCTOBYIOTbCS B aHai3i
ITOpUTMIB po3mi3HaBaHHs. [lepiia yacTuHa Kypcy
MPUCBSYEHA CHEUU(IYHUM HEPIBHOCTSAM KOHIIEHT-
pamii, sKi J03BOJIAIOTE €(EKTUBHO OIIHIOBATH
3B’SI30K MIXK €EMIIIPUYHUM Ta TEOPETUYHUM PU3UKOM
QITOPUTMIB po3mi3HaBaHHA. [[pyra wyactuHa mpuc-
BsiU€HA OLIHIII TapaMeTpiB ri0OCOBCHKUX MOJIB, SIKI
€ OJIHIEIO 3 OCHOBHHUX MOJIeNiell B CydyacHHX 3a/lauax
pO3Mi3HABAHHS.

SIk MOXHa KOPHCTYBAaTHUCS HaOyTUMH
3HAHHSAMHM 1 YMIHHSAMHI

HalyTi 3HaHHA Ta HaBUYKHU J03BOJISATH aHANI3yBaTu
QITOPUTMHU PO3Mi3HABAHHS Ta MAIIMHHOTO HAaBYaH-
HS.

[Hdpopmarriitne 3a0e3neYeHHs TUCITUTLTIHA

Cunabyc, MoHorpadii Ta cTaTTi, AUCTAHLIMHUN
kypc Google Classeoom

Bun ceMecTpoBOro KOHTPOJIIO

3amik
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MATEMATHUYHI OCHOBU KBAHTOBUX OBYHUCJIEHb

JlekTop

Crapmmii Buxiiagad @ecenko A.B.

Kadenpa, sika 3a0e3neuye BUKIIaTaHHS

MaTteMaTHYHUX METOIIB 3aXKCTy iH(popMmarltii

PiBens BUI01 OCBITH

Hpyruii ( MarictepcbKuii)

MoxknuBi 0OMEXKEHHS

be3 oOMexeHb

Kypc, cemecTp

1 xypc, 2 cemecTp

OO6cAr AUCIUIUIIHU Ta PO3MOJUT TOJUH
ayIUTOPHOI Ta CAaMOCTIHHOT POOOTH

3araabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuiitaux 3anath: 30 rox

[TpakTuHuX 3aHATh: 14 roa

CamocrTiitHa poOoTa CTyIeHTIB: 76 1o

Mosa BHUKJIaAaHHA

VYkpaiHcbka

Bumoru o
ITUCILUAILIIHU

MMo4YaTKy BHUBYCHHA

OnanoBaHi 3HaHHSA 3 JIIHIHHOI anreOpH, AUCKPETHOI
MaTEeMaTHUKH Ta Teopii IMOBIpHOCTEH.

[I{o 6yne BuBUaTUCs

OcHOBHI TeMH, SIKi PO3TISAAIOTHCS Y KypCi:

1) 6pa-ket HoTamis Jlipaka;

2) OCHOBHI MOCTyJaTH KBAaHTOBOI Mojemi oOduc-
JICHB;

3) MozeNIb KBAHTOBUX CXEM;

4) ogHo Ta 0aratokyOiTHI IePEeTBOPEHHS;

5) HaWmpOCTIiIIi KBAaHTOBI AJITOPUTMHU;

6) KBaHTOBA MOJIeJIb TIOpiHTA.

Yomy 1ie nikaBo/Tpeda BUBUATH

HaBuanpaa gucnurutina «MaTteMaTH4HI OCHOBH
KBAaHTOBUX OOYHUCIICHb» IPUCBSYEHA O3HAWOMJICH-
HIO CTYZAEHTIB 3 ()OPMaIbHOI0 MAaTEeMaTHYHOIO MO-
JIeTUTI0 KBAaHTOBHX OOYHCIICHB.

OCHOBHOIO METOI0 IHMCUUILUIIHU € (OPMYBaHHS y
CTYJEHTIB TJIMOMHHOTO PO3YMIHHS MaTeMaTHYHOI
dbopmaizalii KBAHTOBOT MOJIeI]Ii OOYUCIICHb.

YoMy MOKHA HABUUTHUCS

OCHOBHUM KBAaHTOBHM alTOPUTMaM Ta TIEPETBO-
pPEHHSAM, MaTeMaTW4Hii ¢(opmaiizaiii KBaHTOBHX
00YHCIIEHb, 1110 JO3BOJIUTH Oy1yBaTH OLIbII CKIIAIH1
KBAaHTOB1 QJITOPUTMHU JUI MPUKIAJHUX MaTeMaTHy-
HUX 3a7a4.

Sk MOXHa KOpHUCTyBaTucs HaOyTUMH
3HAHHSIMHM 1 YMIHHSIMUI

HaOyTi 3HaHHS Ta HaBUYKH J03BOJIATH OyayBaTH Ta
aHaJII3yBaTH KBAHTOB1 aJIFOPUTMH Ta KBAHTOBI CXe-
MH.

Indopmariitne 3a0e3nedeHHs TUCIUTUTIHA

Cua0yc

By ceMecTpoBOro KOHTPOIIIO

Sanik
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IHOPACTPYKTYPHU BIAKPUTUX KJIIOYIB

JlekTop

Houent Axosnes C.B.

Kadenpa, sixa 3abe3me-
qye BUKJIaJaHHSI

MareMaTHYHUX METOIB 3aXUCTY iH(pOpMarii

PiBens BUIIOT OCBIiTH

Jpyruii ( MaricTepchbKuii)

MoxnuBi 0OMEXKEHHS

Be3 oOMexeHn

Kypc, cemectp

1 xkypc, 2 cemecTp

OOcsr NUCHUILTIHE Ta
PO3MOMAIT TOJWH ay/au-
TOPHOI Ta CaMOCTIHHOI
poboTu

3araabHa kinbkictb: (4 kpeantu €EKTC) 120 roa
Jlekuitinux 3aasath: 30 rox
Camocriitna po6ora crynenTis: 90 rog

Mosa BHUKJIaAaHHA

YkpaiHcbka

Bumorn no mouarky
BUBYEHHS JUCILUILTIHA

[poiinenuit kypc «Kpuntorpadis» abo 3HaHHS OCHOBHHUX IOJIOKEHb
CUMETPUYHOI Ta acUMeTpu4HOi Kpunrorpadii (HOHATTS Kitoua, mud-
py, tu(poBOro MiAMKUCY, OCHOBHUX CYyYacCHUX AITOPUTMIB MH(pyBaH-
HS Ta IU(DPOBOTO MIAMUCY)

[lo 6yne BuB4aTucs

OCHOBHI TeMH, SIKi PO3TIISIAIOTHCS Y KypCi:

0) enekTpoHHI MOBipYl MOCTYTH, Kiacu(iKallisl eNeKTPOHHUX MiMUCIB
Ta iX pyHKIIOHATBHICTE; MexaHi3Mu eIDAS;

1) )KUTT€BUN UK KpUNTOrpadiyHUX KIIOYiB, OpraHizailis KepyBaHHS
KUTTEBUM IHMKJIOM KIIOYiB, pi3HI BapiaHTH OyHOBU iHPPACTPYKTYD
BIIKpUTHX KitOUiB, LleHTpH cepTudikartii Kiodis;

2) moBa ASN.1, crannaptu kogyBands BER, CER, DER;

3) dopmat ceptudikariB Bigkputux KiarouiB X.509v3;

4) mepeBipka craTycy cepTudikariB, aTpuOyTHI cepTudikaTu, CIHCKH
BIIKJIMKaHUX cepTudikaris, mporokos OCSP;

5) mporoxomnu kepyBanHs ceprudikaramu (PKCS10, CMC, CMP);

6) dopmaru kpunrorpadiynux nosigomieHs (CMS), mianucaHi mosi-
JOMJICHHSI, 9aCOB1 IITEMIIENi; pO3IMHUpeHi (opMaTH MiAMUCAHUX TIOBi-
nominens (CAdJES);

7) popmaTu 3aXUIIEHUX TOB1IOMJICHb.

Yomy ne 1mikaBo/Tpeda
BUBYATH

HapuanpHa aucuumuiina «IHGpacTpyKTypH BIIKPUTHX KITIOUIBY 3Haio-
MUTH CTYJCHTIB 3 PUHIMIIAMH, METOJITAMH Ta MEXaHi3MaMHu OpraHi3a-
1ii cucTeM KepyBaHHS KIHOYaMHU Ta 3aXHUILEHOro JoKyMeHTooOiry. Taki
CHCTEMH 3apa3 Ha/J3BHYAHO TOUIMPEHI yepe3 HEBIHMHHY Ta HeBOia-
TaHHY JUKUTANI3AI0 TOCTYT Ta CepBiciB, BIPOBAIKEHHS AKO1 BUMa-
ra€e BIAMOBIIHUX MEXaHI3MIB Oe3MeKku (30KpeMa, 3aXUCTy MepPCOHAIb-
HUX JTaHHX)

YoMy MOXKHA HAaBUUTH-
cA

[licns omaHyBaHHS KypCy CTYIEHTH 3HATUMYTh OCHOBHI TMPHHIIUIIH
poOOTH LIEHTPIB cepTHdiKalii KIHOUiB, OpraHizamii >KUTTEBOTO IUKITY
KJIFOUiB, (JOPMATIB OCHOBHHMX CTPYKTYpP AAHMX, SIKI BUKOPUCTOBYIOTHCS
y MEXaHI3Max 3aXUCTY CUCTEM 3aXHUILEHOr0 JOKYMEHTO00Iry

Sk MOXHa KOpHCTyBa-
TUCSI HAOyTUMH 3HaH-
HSIMH 1 YMIHHSIMH

OpneprkaHi 3HaHHS Ta HABUYKHU JTO3BOJISIOTH KOPHUCTYBAaTHCh Ha IMpPaK-
THUI[l CUCTEMaMH, SIKI BUKOPHCTOBYIOTh KBaJi(piKOBaHUN €IEKTPOHHUM
MIJIMAC, Ta CUCTEMaMH 3aXHUIIEHOTO JTOKYMEHTOOOOPOTY, CaMOCTIMHO
pO3po0IATH, MPOEKTYBAaTH, BIPOBA/PKYBAaTH Ta IHTETPYyBaTH CUCTEMHU
KpUNTOTPaQigHOr0 3aXHCTy 3 YpaxyBaHHSIM HOPMATHBHO-TIPAaBOBHX
aCIIeKTiB, OB 3aHUX 13 BUKOPUCTAHHSAM IIM(PPOBUX ITiJITHCIB.

Inpopmaniitne  3a6e3- | Cunabyc
NEYEHHS! TUCIMILIIHU

Bun ceMecTpoBoro | 3aiik
KOHTPOJIIO
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IMPOEKTYBAHHA PO3INOAIVIEHUX CUCTEM

JlexTop

Honent PomionoB A.M.

Kadenpa, sxa 3abe3nedye Bukia-
JaHHS

Indopmariitnoi 6e3nexu

PiBens BUIIOT OCBITH

Hpyruii (MaricTepchbKuii)

MoxI1B1 0OMEXEHHS

Be3 oOMexeHs

Kypc, cemectp

1 xypc, 2 cemecTp

OOcsAr OUCHMIUIIHM Ta PO3MOILI
TOJIMH ayJUTOPHOI Ta CaMOCTIMHOI
pobotu

3araiabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuiitnux 3auaTh: 30 roq

JlaboparopHux 3aHsATh: 14 ron

CamocriitHa poOoTa CTyIeHTIB: 76 TOJ

Mosa BUKJIadaHHA

VYkpaincbka

Bumorn 10 mouaTKy BHBYCHHS
IUCLUAIUIIHA

3HaHHS apXiTeKTypu Ta NMpHHUUMIB po3poOku I13, Ga3m
JAHHUX, MEpEeXeBa B3a€MOJli Ta MPOTOKOIM MPUKIIAJTHOTO
piBHS. 3HaHHS Oy/Ib-SKOI MOBH NPOTPaMyBaHHS Ta CTBO-
penHs 3a i gonomoroto Web-3acTocyBanb

1o Oyme BUBUATHCS

- BUKJIUKH 110 BHHHMKAIOTh TPU TOOYAOBI PO3MOIIICHUX
CHCTEM

- B3AEMOJIS M) YaCTHHAMH PO3MOALICHOI CHCTEMH

- BUMOTH JI0 apXiTEKTypu Ta IMOBEIIHKH PO3IMOJIIICHUX
3aCTOCYBaHb

- MIKpOCepBiCHa apXiTeKTypa sIK MPHUKJIaA PO3MOIIICHOT
CHCTEMH

- MaTTepHU MIKPOCEPBICHOI apXiTEKTypH

Yowmy 11e 1ikaBo/Tpeda BUBYATH

PosmopinieHi cuctemMu Ta MIKpOCEpBICHA apXiTEKTypa €
Hapa3i €IMHUM MiX0A0M 110 MOOYyJIOBU CYy4acHHX 3acToO-
CyBaHb 3JJaTHUX BUTPHMYBATH BEJHKY KUIBKICTH KOpHC-
TyBayiB, OyTM MacumITaOOBAaHWMH, BIIMOBOCTIMKMMH Ta
BHCOKOJIOCTYITHUMH

Yomy MOKHA HABUUTHCS

[TaTTepHaM MiKpOCEpBICHOI apXITEKTypH Ta MPUHIMIIAM
1o0yJ0BH PO3NOAIEHUX CUCTEM

Ak MOXHa KOpHUCTyBaTuci HalOy-
THMU 3HaHHSMU 1 yMIHHSIMH

3acTOCOBYBATH TIiJ] YaC PO3POOKH PO3MOIIICHUX 3aCTOCY-
BaHb Ta 3aCTOCYBAHb 3 MIKpPOCEPBICHOIO apXiTEKTYpOIO

Indopmarriiine 3abe3neueHHs auc-
UAIUTIHA

Cunalyc, 3anucH OHJIaWH-KYpCiB, Mpe3eHTaliiHI MaTepi-
anu

Bug CEMECTPOBOTI'O KOHTPOJIO

3amik
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AHAJII3 BIHAPHUX BPA3JIMBOCTEN

JlekTop

Jlonent Inpin M.L

Kadenpa, sika 3abe3neuye BUKIaqaHHS

[ndopmariitnoi 6e3nexu

PiBenb BUIIOT OCBIiTH

Hpyruii (MaricrepcbKuii)

MoKIIHBI OOMEXKEHHSI

be3 oOMexeHn

Kypc, cemectp

1 xypc, 2 cemecTp

OO6cAr NUCHMIUTIHM Ta PO3MOILT TOJUH
ayJIMTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kiibKicTh: (4 kpeautn €EKTC) 120 rog
JlekmiHuX 3aHATh: 16 rox
Jlaboparopuux 3ausaTh: 30 rox

CamocrtiitHa poOoTa cTyneHTiB: 74 ron

MoBa BuKkiIa1aHHA

YkpaiHcbka

Bumoru 10 moyaTky BUBUEHHS TUCITUTLII-
HU

CHeHiaHBHI/IX 3HaHb HC BUMAra€TrhbCAa

[lo Oyne BUBUATHCS

BuBuaroTbcs cydacHi TEXHOJOTIT 3aXUCTy BiJ €Kc-
ruTyaTarii OiHapHUX Bpa3iIHBOCTEH, Ta iX 0OMexeH-
Hi. JIOCHIKYIOTBCS METOAM aBTOMATH30BAaHOTO
nomyky (pisHOBUAM (ha3WHTY), Ta TeHepalii eKc-
TUIOITIB.

Yowmy 1ie mikaBo / Tpeba BUBYATH

3acobm ekcruryararii OiHApHUX BPa3IMBOCTEH O€3-
NOCePeTHhO BUKOPUCTOBYIOTHCS B aTakax Ha iH(do-
pMalliiiHi CUCTEMH, JaI0Th MOMJIMBICTD 3aXOIJICHHS
KepyBaHHs Ta 3akpiryieHHs. HaBuuku aHamizy i
PO3POOKHK JOCTIIKYBAaHMX KOMIIOHEHTIB € CYTT€-
BOIO CKJIAJIOBOIO TIPOQEeCiiHOI KOMIETEHTHOCTI
CHEUIaiCTIB TEXHIYHOTO 3aXHUCTy, KiOeppo3BiIKH
Ta Kibep/ii.

qOMy MO>XHa HaBUHUTHUCSA

Meronam moIryky, aHaji3y Ta eKcIulyaralii Bpas-
JHMBOCTEH CHCTEMHOTO Ta IMPHUKIAIHOTO MpPOrpaM-
Horo 3ab0esmeuenHs i OC Windows, Linux,
NPOIIMBOK BOY/ZIOBaHUX CHUCTEM (MepekeBe o0uaj-
HaHHsg, loT) ma mnatpopm Intel x86/x86 64,
ARM/AArch64, MIPS.

Sk MoXHa KOpHCTyBaTtucs HaOyTUMHU
3HAHHSIMHM 1 YMIHHSIMU

3HaHHS 1 YMIHHS BUKOPHUCTOBYIOTHCSI MPU 3aXUCTI
1H(OpMaLIMHUX CUCTEM BiJl 3aCTOCYBaHHS ILKIIJIHU-
BOT'0 IPOrpaMHOro 3abe3NeyeHH s Ha eTanax JocTa-
BKM, a TaKOX IpPU MPOBEACHHI aKTUBHUX HACTYyIa-
JBHUX i B paMKax MisUTBHOCTI cull Oe3MeKw Ta
000poHHU.

[Hdopmartiitne 3a0e3nedeHHs TUCIUTUTIHA

Marepianu nekiii, 1adopatopHux poodiT, J0/1aTKO-
Ba iH(popMallis 10 Kypcy JocTynHi y telegram rpymi
@kpi_bv.

Bua cemecTpoBOro KOHTPOIIIO

3anik
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TEXHOJIOT'TI MTYYHOI'O IHTEJIEKTY
Y CUCTEMAX IH®OOPMAIIMHOI BE3NEKH 1

JlekTop

Houenrt IIporonos /1.0.

Kadenpa, sika 3abe3neuye BUKIagaHHS

[ndopmariitnoi 6e3nexu

PiBenb BUIIOI OCBITH

Hpyruii (MaricTepcbKuii)

MoKIIHBI OOMEXEHHSI

Tinpxu IUIA MaricTpis, SIK1 HaBYarOTHCI
3a TpOrpaMor0 JayalbHOI ocBiTH 3 Samsung R&D
Institute Ukraine

Kypc, cemectp

1 kypc, 2 cemectp

OOcsAT TUCIUIUTIHYA Ta PO3IOALT TOJIUH
ayJIUTOPHOI Ta CAMOCTIHHOT poOOTH

3aragabHa KiabkicTb: (4 kpequrn €EKTC) 120 rox
Jlexuiitaux 3auaTh: 0 roxg

Jlaboparopuux 3aHsATh: 0 TOJ

CamocriitHa po6oTa crynenTis: 120 rox

MoBa BuKIagaHHA Ykpaincbka
Bumorn 10 noyaTky BUBYEHHS JIUC- [Tpocmyxani kypcu «MarematnyHmii aHamiz», «lIpo-
LUIUTIHU rpaMyBaHHS»

PexomennoBaHi 3HAHHS:

- OCHOB CHEKTPaJILHOTO aHAJI3y CUTHATIB

- CyyacHUX CHCTEM KOMII FOTEpHOI MAaTeMaTUKH
(MATLAB, MathCAD) Ta makeTiB st MOJe-
JIOBAaHHS Ha MOBI mporpamyBanHs Python

- IlpunnuniBa oOpoOKM MyIbTUMEIINHUX JaHUX
(cTucHeHHs1, GUTBTpAIis BiJ 3aBaJ, ITiIBULICHHS
SIKOCT)

[lo 6yne BuB4aTucCs

Mertoro HaBYaNBbHOI AMCHUIUIIHU € (OpPMYBaHHS Yy
CTY/ICHTIB KOMIIETEHTHOCTEH 3 aBTOMaTH3allii pOIeCiB
aHam3y, kiacugikamnii Ta 00poOku iHpopmarii 3 00-
MEXEHUM JIOCTYIIOM B YMOBaX OINpAIfOBaHHs 3HAYHUX
00’eMiB maHux. l[IpemMeTroM IUCHUIUIIHA € METOIU
CTaTUCTHUYHOTO aHAJi3y Ta CTATUCTHYHOTO MOJEIIo-
BaHHS YNCIIOBHX JIaHUX.

Yowmy 11e 11ikaBo/Tpeda BUBYaTH

OBOJIONIHHA 3HAHHAMH 1 HaBUUYKAMHU JAaHOI JUCIIAILII-
HU 030pOIO€ CTYIECHTA MOTJIUOJICHUMH KOMITETECHIISIMU
B CYy4acHUX 1H(QOpMAIIHUX TEXHOJIOT1SX

YoMy MOKHA HABUUTHUCS

[TornuOneHHss po3yMiHHSA MPUHLUIIB poOOTH, 001acTi
3aCTOCYBAaHHS Ta OOMEXEHb CY4YaCHUX CTATUCTUYHUX
Mozenen ganux. [ligBuieHHss TOUHOCTI poOOTH CTaTH-
CTMYHHUX MOJeJel B yMOBax 3allyMJIeHOCTI Ta/abo na-
HUX.

SIK MOXHA KOPUCTYBATHCS HAOYTUMHU
3HAHHSMH 1 YMIHHSIMH

OTtpuMmaHi 3HaHHS Ta BMIHHS MOXYTb OyTH BHKOpHC-
TaHUMH JUII  BUPIMICHHS TNPAaKTHYHUX  3aBJaHb,
MOB’SI3aHUX 13 3aCTOCYBAaHHSIM METOMIB TEOpii po3Ili-
3HaBaHHsS 00pa3iB Ajs OOpOOKM pI3HOPITHUX THIIIB
JTAaHMX.

[adopmariitne 3a6e3nedenns agucuu- | Cunmadyc
ILTIHA
Bun cemecTpoBOTO KOHTPOJTIO 3aimik
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TEXHOJIOI'Ti 3AXUCTY NEPCOHAJIBHUX JJAHUX 1

JlekTop

JHouent IIporonos /1.0.

Kadenpa, sika 3a0e3neuye Bu-
KJIQTaHHS

[HdopmariitHoi 6e3neku

PiBenb BUIIOT OCBIiTH

Jpyruii (MarictepchbKuii)

MoKIIHBI OOMEXKEHHSI

Tinpku TS MaricTpis, SIK1 HABYaOTHCS
3a mporpamor ayanbHoi ocBiTm 3 Samsung R&D Institute
Ukraine

Kypc, cemectp

1 kypc, 2 cemecTp

OOcsT TUCIMIUTIHKA Ta PO3MOJILT
TOJIMH ayJAUTOPHOI Ta CAMOCTIH-
HOT poboTH

3araiabHa kiiabKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuitanux 3auath: 0 Tox

Jlaboparopuux 3aHsATh: 0 TOJ

CamocriitHa po6ota ctyneHTi: 120 rox

MoBa BukiIa1aHHA

YKpaiHCbKa

Bumoru 110 mouaTKy BUBYCHHS
JUCUUIUIIHU

[Mpocnyxani kypcu «MatemaTnynuii aHamiz», «lIporpamy-
BaHHS»
PexomenioBaHi 3HaHHS:
- OCHOB CHEKTPAIBHOTO aHAI3y CHUTHAJIIB
- CyyacHUX CHCTEM KOMIT'IOTEPHOI ~ MaTeMaTHKH
(MATLAB, MathCAD) Ta makeTiB JJi1 MOJICTIOBAHHS
Ha MOBI nporpamyBanHsa Python
- [puHnuniB oOpoOKK MyIbTUMENIHHUX JaHUX (CTHC-
HEHHsI, PUIbTpallist Bij 3aBajl, MiABUIIECHHS SKOCTI)

[lo 6yne BuB4aTucs

MeToro HaBYaIbHOI TUCIMILTIHE € (POPMYBAHHS y CTYIIECHTIB
KOMIICTEHTHOCTCH 3 TIPOBEICHHS IOPIBHJIBHOTO aHAIli3y
Cy4acCHUX IPUCTPOIB, CUCTEM Ta KOMIUIEKCIB 3aXHCTy iH(Op-
Marlii 3a HassBHOIO Y BIJIKpUTOMY JOCTYIi 1H(pOpPMAII€IO, PO-
00TH 3 HayKOBOIO JIITEPATYpPOIO JIJIsi BA3ZHAYEHHS aJIbTepHATH-
BHUX (KOHKYPYIOUMX) pillleHb Ta/a00 METOAIB BHpIIIEHHS
3a1a4 00poOku Ta 3axucty iHpopmarii. [Ipeagmerom auciur-
JIHU € METOJIM aHaJIi3y CUCTEM.

Yomy 1ie 1ikaBo/Tpeda BUBUATH

[TornubneHHss po3yMiHHA METOAIB IMITALlIHHOTO MOJIEIIO-
BaHHS CKJIQJHUX CHUCTEM.

YoMy MOKHA HABUUTHUCS

3HaHHS METO/IB ACKOMIIO3UIIIT Ta MOPIBHSILHOTO aHATI3Y
CKJIQJIHUX CHUCTEM;

3HaHHS METO/IIB TPOBEICHHSI IMITAIlIHHOTO MOICITFOBAHHS
€JIEMEHTIB Ta CUCTeM OOPOOKU JaHHX;

BMiHHS TpoBeIeHHST HAYKOBOTO TIOITYKY aTbTePHATHBHUX
(KOHKYPYIOUHX) pillIeHb Ta/ab0 METO/IIB BUPIIIICHHS 3a/1a4
00poOKHM Ta 3aXHCTy iHPOpMaIlii;

HaBuuku npakTuuHOi poOOTH 3 Cy4aCHUMHU CUCTEMaMHU
KOMIT FOTEPHO MaTEMAaTHUKH JIJIsi TPOBEICHHS IMITAIlIAHOTO
moaemoBanHg (MATLAB Simulink, LabVIEW, Wolfram
System Modeler, Modelica).

Sk MOXXHA KOPUCTYBaTHCS HA0Y-
TUMU 3HAHHSMU 1 YMIHHSAMU

[TinBuIIEHHS] TOYHOCTI IMITAIIfHOTO MOJACIIOBAHHS (i3H4-
HUX MPOIIECIB Ta SBUIII.

[adopmariiitne 3abe3neueHHs Cunabyc
JUCLIUILTIHA
By ceMecTpoBOTO KOHTPOJTIO 3aiik
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BUBIPKOBI OCBITHI KOMIIOHEHTH
APYT'OI'O KYPCY HABYUAHHA
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METOIH OBPOBKH TA PO3III3HABAHHA JAHUX

Jlexktop

Jouent KO3edosuu B.B.

Kadenpa, sxa 3abe3neuye BUKIaIaHHs

MaTteMaTHYHOTO MOACIIOBaAHHA Ta aHaJ'IiBy JaHUuX

PiBens BUIIOT OCBITH

Hpyruii (MarictepchKuii)

MoxI1B1 0OMEXEHHS

be3 oOMexeHn

Kypc, cemectp

2 Kypc, 3 cemecTp

OOcAr AUCHUIUIIHK Ta PO3MOALT TOAMH
ayJIMTOPHOI Ta CAaMOCTIHHO1T POOOTH

3araabHa kiibKicTb: (4 kpeautu €EKTC) 120 roa
Jlexkuitiaux 3adath: 30 rox

JlaboparopHux 3aHsATh: 14 Tox

CamocriiiHa po6oTa cTyeHTiB: 76 roj

MoBa BukIazaHHsa VkpaiHcbka
BuMoru 10 mouaTky BHUBYEHHS AMCLUI- | PeKOMEHI0BaHI 3HaHHS CTATUCTUYHHUX METOJIB
JHHA pO3Mi3HABaHHS

[Ilo Oyne BUBUaTHCS

1. Meroau Qopmanizamii 1aHUX Ta MOKA3HUKH iX
SIKOCTI, 3aja4a Ta METOIM IiJBHUILEHHS SKOCTI Ja-
HUX.

2. MeTou 3ri1apKyBaHHS JTaHUX.

3. MeToau nporHo3yBaHHs (MIPOTHO3HI MOJIENi) Ja-
HUX.

4. Metoau arperyBaHHs (KOMILJICKCYBaHHS, 1HTET-
pauii, rpymyBaHHs (KJacTepu3allii)) JaHUX.

5. Mertonu po3mnizHaBaHHsA 00’ €KTIB (SIBHIII, TIPOIIE-
CiB, TIOJIIHA).

6. Metoau oOpoOKH 300paKeHb.

7. Metonu ¢popMyBaHHS €TaJTOHHUX 300pa)K€Hb JIJIst
KOPEJSIiHHO-eKCTPEMAIbHUX CHCTEM HaBirarii ke-
poBaHHUX 00’ EKTIB.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Iupokuit kac CydacHUX TEXHIYHUX CHCTEM 3Jiic-
HIOIOTh 00pOOKY pI3HOPIAHOI 1HGOpMAIli 3 METOI0
3a0e3neueHHs pi3HUX 1HQOpMaLifHUX MOTped Ko-
pUCTyBauiB a00 BUPILICHHS 1HIIMX, CYTO TEXHIYHUX
3aja4. BMiHHSA 00po6saTH 1HpOpMalito, TOYHHAKO-
yn BiJ ii Qopmamizanii, NiABUIIEHHS SIKOCTI, MpO-
THO3YBaHHS, 1 3aKiHUyIOUM (POPMYBaHHSAM Yy3araib-
HeHUX 1H(OpMalLIMHUX 00’€KTIB Ta IX PO3MiI3HABaH-
HSM CHPUATUME MiJBUIIEHHIO €EeKTHUBHOCTI pobo-
TH MalOyTHBOTO (axiBIM SIK Y HAYKOBIH cdepi, Tak
1 Oynp-saKkil iHIIIN ramysi, ge o0poOka iHpopmarii
CKJIa/Ia€ OCHOBY JISTTBHOCTI.

LIOMy MOX>XHa HABUYHUTUCA

B pe3ynbraTi BUBYEHHS NUCLMILIIHM CTYAEHTH Ha-
BYATHCS:

- (popmanizyBaTu pi3HOPIIHI JaHi;

- 34CTOCOBYBATH METOJAW TMiJABHUIIEHHS ITOTOYHOI
SKOCT1 pALy JaHMX, 110 HAIXOASTh BiJl OJHOTO, UM
JIEKUTBKOX JIKEPEIT;

- OyyBaTH MPOTHO3HI MOJIeli, Ha OCHOBI METO/IIB,
10 100pe MiAIalThCsl aBTOMATH3allii,

- BUKOPHCTOBYBaTH Pi3HI MeToau (opMyBaHHS
y3araJbHEHUX JaHUX;

- 3aCTOCOBYBATH HEYiTKI omepauii o0poOku Ja-
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HUX;

- 3aCTOCOBYBATH HEUITKE IHTETPYBAaHHS, Y TOMY
YUCIl MPH BUPILICHHI 3a7ayi po3Mmi3HaBaHHS (Kia-
cudikamii, BusABICHHS, 1AeHTH(}IKAIIl) 00 €KTIB,
TIOJT1i, SIBUIII, IIPOILIECIB;

- BUKOPUCTOBYBAaTH METOJIU OOpPOOKH 300pakeHb
JUIS BUSIBJIICHHS 1H(QOPMAaTHBHHUX O3HAK Ta BUPILICH-
HA 3a7a4l KOPEJSIiHHO-eKCTpeMaIbHOI HaBirarii
KEepOBaHMX 00’ EKTIB.

SIk MOXHa KOpHCTyBaTHCA HaOyTUMH
3HAHHSAMH 1 YMIHHSAMHI

HalyTi 3HaHHS Ta yMiHHS MOXYTb OyTH Oe3rmocepe-
JTHBO 3aCTOCOBaHI NMPU BUPIIICHHI 33124 popMyBaH-
Hs Ta BUKOPUCTaHH 1H(QOpPMAIIHHOTO pecypcy TeX-
HIYHUX Ta COI[IOTEXHIYHUX CHCTEM, a TAaKOX B MPO-
eci pPO3po0OKH Cy4acCHHUX KOpeAIiiHO-
eKCTpEeMaJbHUX CHUCTEM aBTOHOMHOI HaBiramii Ke-
pOBaHUX 00’ EKTIB.

IHdpopmarniiine 3a0e3neYeHHS TUCITUILTI-
HUA

Cunabyc, nmpe3eHTaIiifHi MaTepiaim.

Bun cemecTpoBOro KOHTPOJIO

3aiik
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MOJEJII CTAJIOI'O PO3BUTKY

Jlextop

ITpodecop Kyccyns H.M.

Kadenpa, sxa 3a6e3neuye
BHUKJIAJTAaHHS

MareMaTU4IHOT 0O MOACIOBAHHA Ta aHaJ'IiBy JaHUX

PiBeHp BUIIOI OCBITH

Jpyruii ( MaricTepchbKuii)

MoxI1B1 0OMEXKEHHS

Be3 oOMexeHs

Kypc, cemectp

2 Kypc, 1 cemectp

OO0Ocsr IUCIHUILUIIHA Ta
PO3MOIL TOIUH AyTUTO-
pHOT Ta caMOCTIiHOT po-
oot

3araabHa kiabkicTh: (4 kpeautu €EKTC) 120 roa
Jlexuiianux 3auaTh: 14 rox

JlaGopaTopHux 3aHsTh: 30 TOJ

CamocriitHa poOoTa CTyIeHTIiB: 76 roJ

Mosa BUKJIaJaHHA

YkpaiHcbka

Bumorwu 10 nouyarky Bu-
BUYCHHS JUCIHUILTIHA

baxxano maru 0a30Bi 3HAHHS 3 MAaTEMAaTUYHOTO MOJCIIOBAHHSI,
CTPYKTYPH JIaHUX, OCHOB mporpamyBanHs (Python a6o R), a Takox
3HAHHS 3 MaTEeMAaTUYHOI CTaTUCTHKH, 0Aa30Bi 3HAHHS 3 MAITMHHOTO
HaBYaHHSI.

1o Oyme BUBUATHCS

* Lini cranoro po3sutky OOH (SDG) Ta moka3HUKY 1X JOCSTHEHHS
* ['eonpocTopoBi aKepena JaHUX A1l MOHITOPUHTY CTaJoro PO3BH-
TKY

* Beryn go miobanbHoro interpoBaHoro iHctpymeHnty GCAM

(Global Change Analysis Model)
* MopentoBaHHs clieHapiiB 3MiHM KJIIMATy, BOJHUX PECYPCIB, 3€M-
JICKOPUCTYBAHHS Ta C€HEPreTUKU

* BrimuB nomiTuk aekapOoHizallii Ha BOJIHY, IPOJAOBOIbYY Ta CHEP-
retnuny Oesneky (Water-Energy-Food Nexus)

Yomy 1ie 11ikaBo/Tpeda
BUBYATU

Cranuii po3BUTOK Ta KJIiMaTWU4YHA HEHTPaJIbHICTb € MpIOpUTETaAMU
cBiToBoro macmraly. Bukopucranns moxeneir tury GCAM no-
3BOJISIE HE TUIBKM aHaNi3yBaTH IN00ajIbHi clieHapii Mail0yTHBOTO, a
il IPOBOJMTH MOJIENIOBAHHS 3 YPaxyBaHHSIM IOJIITHK CTAJOrO PO3-
BUTKY Ha piBHI KpaiH a0o perioHiB. Jlucuumiina Takox ¢opmye
MDKIUCHUIUTIHAPHI HABUYKH POOOTH 3 BIAKPUTHMH TE€OJaHUMHU,
MOJIITUYHUMH CIIEHApisIMU Ta iHCTpyMeHTamu Ha nepetuHi IT, eko-
JI0T1i, EKOHOMIKH Ta EHEPreTHKHU.

LIOMy MOX>XHa HABUYHUTUCA

- @opMmyITroBaTH 1Tl aHalizy y KoHTekeTi SDG

- BuxopucropyBatu GCAM a1 MOAETIOBaHHS
r7100aNbHUX 3MIH

- [IpamtoBatu 3 BIAKPUTUMHU JDKEpEllaMu JaHUX Ta iHTepdelicamu
GitHub, Python, XML

- AHami3yBaTH pe3y/lbTaTH MOJETIOBAaHHS Ta IOPIBHIOBATH iX 3
peaTbHUMU CTATUCTUYHUMHU JaHUMHU

- BuxopucTtoByBaTtu MoJent0BaHHS ISl pO3POOKHU MONITUK CTAIOro
PO3BHUTKY

CLIEHapiiB

SIK MOKHa KOpUCTYBaTH-
cs1 HAOYTUMHM 3HAHHSAMH 1
YMIHHSIMU

OTpumaHi HABUYKU MOXYTh OYTH BUKOPUCTaHI B MPHUKIAJHUX TPO-
€KTaX 31 CTAJOro PO3BUTKY, KJIIMAaTUYHOIO IUIAHYBaHHS, €HEPreTH-
YHOTO MOJIENIOBAaHHS, aHANi3y MOJITHK, a TaKOX y MIDKXHApOIHUX
JOCTIKEHHAX a00 aHATITUYHUX PoOOTax JUIsl ypsIOBUX Ta HEyps-
JIOBHIX OpraHi3aiii.

[ndpopmariiine 3a6e3me-
YEeHHs AUCHUIUTIHU

Cunabyc, omnnaitH-pecypcu GCAM  (GitHub,
Telegram-rpyna), Google Classroom

JIOKyMEHTAITis,

Bup cemecTpoBOro KOHT-
poJtto

3aiik (Ha OCHOBI OLIHIOBaHHSI KOMaHJHOIO MPOEKTY, MPE3eHTAallii
Ta 1HAMBIAyaJIbHUX 3aBJIaHb)
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CTPYKTYPHI METO/JM PO3III3BHABAHHA OBPA3IB

Jlexktop

Houent Xaigypos B.B.

Kadenpa, sxa 3abe3neuye BUKIaIaHHs

MaTteMaTHYHOTO MOACIIOBaAHHA Ta aHaJ'IiBy JaHUuX

PiBens BUIIOT OCBITH

Jpyruii (MaricTepchbKuil)

Kypc, cemectp

2 Kypc, 3 cemecTp

OOCAT AUCHUIUIIHKU Ta PO3MOJII TOJIUH
ayTUTOPHOI Ta CAaMOCTIHHOT poOOTH

3araabHa kiibKicTb: (4 kpeauTn €EKTC) 120 rog
Jlexkmitiaux 3adath: 30 rox

JlaGopaTopHux 3aHsTh: 14 TOJ

CawmocriitHa po060Ta CTYyICHTIB: 76 0]

MoBa BuKIaIaHHA

YKpaiHCbKa

Bumoru 10 1movatky BHUBYCHHS JHCIIUII-
JIHU

PexomenmoBani 3HaHHsS 3 Teopii IMOBIPHOCTEH Ta
MaTeMaTHYHOI CTaTHCTUKU, MAaTEMaTUYHOTrO aHali-
3y, JIHIAHOT anreOpW Ta aHaJNITUYHOI TeoMeTpii 1
MmetoaiB obuncienb. He 3aiiBumu OynyTh 3HAHHSA i
HABUYKH 3 MAIIUHHOTO HAaBYaHHS Ta KOMIT FOTEPHOI

rpadiku

1o Oyne BUBUaTHCS

VY Kypcl pO3TIIsIatoThCs:

- MeTonu 1 3amadvi imeHTHdikamnii / po3mi3HaBaHHS
00pa3iB B X0/l JOCIIKEHHS POOOTH C€HEPreTHYHHUX
CUCTEM Ha OCHOBI CEHCOpPHUX JIaHUX;

- 3371a4l po3Mi3HaBaHHA 00pa3iB MpH aHali3l Bidya-
JBHUX Ta TEIUIOBHX 300pa)KeHb MIApiB y MPOIECi
aJIUTUBHOTO BUPOOHUIITBA,

- 3aJa4i aHaII3y ¥ po3mi3HaBaHHS 00pa3iB y Meau-
[IUHI, 30KpeMa TPH JTOCIIKEHHS PAKOBHX ITyXJIHH;

- 3a/7a4i aBTOMATUYHOTO BUSBJICHHS JE(EKTIB Y
BUPOOHUIITBI METaJeBUX AeTaleil pi3HUX KOHCTPY-
KIIIH;

- 1HIIT IPUKIIAJHI 33/1a41 Y Haylll # TeXHili

Yomy 1ie 1ikaBo/Tpeda BUBUATH

VY cydacHuX BUPOOHMUYHUX MpOIEcax PO3Mi3HABAHHS
00pa3iB /103BOJIsIE aBTOMATU3yBaTH KOHTPOJb SKOC-
T1, BUSBJISIIOYM HaBITh HaWApIOHIII JedeKTu I1e Ha
eTarli BUTOTOBJICHHS MPOAYKLii. 3aBISKH MeToJaM
MAIIMHHOTO HABYaHHS Ta INTYYHOTO IHTEIEKTY Te-
nep € MOKJIMBUM CTBOPIOBATH 1 MOJU(IKyBaTH cuc-
TEMH, II0 MPAIIOIOTh Y PealbHOMY Yaci, HapHuKIIa,
JUIS MOHITOPMHTY TEXHIYHOTO CTaHy o0O0JaJHaHHS
a0o0 aHai3y CKJIAJHUX MEIUYHUX 300paxkeHb. Jloc-
JDKYIOUM Ta pO3pOOJIIOYN aJITOPUTMHU PO3Mi3HA-
BaHHs 00pa3iB, MOXKHA TIUOIIE 3pO3yMITH MaTeMa-
THUYHI MOJIeJi pealbHUX MpoleciB i cucteM. Pobota
3 e(peKTUBHUMHU METOJaMH i aJropuTMamH po3Ii-
3HaBaHHS 00pa3iB mnependadae OOpOOKY BETUKUX
MacHBIB JaHUX, 10 BUMarae HaBUYOK y (pinbTparii
HIyMiB, HOpMali3alii Ta BHUSABJIEHHI NPUXOBAHUX
3aKOHOMIpHOCTEN

qOMy MOXXHa HABUYHUTHUCA

Ha ocHOBiI OTpHMMaHUX NMPAKTUYHUX HABUYOK CTY-
JIEHT 3MOke OymyBaTtu e(eKTUBHI MOJIEII HaBUYaHHS
JUIA TIOLIYKY PI3HUX Bi3yaJbHHX 1 HEBi3yalbHHUX
eneMeHTiB (oOpa3iB). Y TPOMHCIOBOCTI, HayIll Ta
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1HKeHepii HAKOMUYY€eThCSl BEJMUYE3HA KUIBKICTh 1H-
dopmariii (300pakeHHs, CIEKTPH, CEHCOPHI MJaHi
TOII[0), TOMY OTPHUMAaHi 3HaHHS JAaTyTh MOXKIIUBICTb
BUKOHYBAaTH aBTOMATHU3AIlI0 Y CHCTEMaX KOHTPOIIIO
SKOCTi, AiarHOCTHII OONagHaHHA Ta BUPOOHUYMX
npolecax, a TaKoK HaOyTi 3HaHHS J03BOJISTH ONTHU-
Mi3yBaTy BUPOOHUYI MPOLECH, SIKi aHAIII3YIOThCS Ha
OCHOBI JIaHWX Y peaJbHOMY Yaci

Sk MOXHa KOPHCTYBaTHCS HaOyTUMHU
3HAHHSIMU 1 YMIHHSAMH

PoszmizHaBanHs 00pa3iB i KOMIT IOTEpHHIA 3ip 3ara-
JIOM JalTh IIMPOKHW CIEKTp 3a7ay, sSKi He €
PO3B’s3aHMMH HaBiTh B yMOBaxX cborojeHHs. HaOyTi
3HaHHS 3 JJAHOI JTUCIMIUTIHA MOYKHa €()EKTUBHO BU-
KOPHCTOBYBATH B PO3pOOIIi i MiJBUIICHHIO €PEKTH-
BHOCTI POOOTH aBTOMAaTU30BAaHUX CHCTEM KOHTPOIIIO
SIKOCTI1 JJIs1 BUPOOHUIITBA, & TAKOX JJIsI CTBOPEHHS
IHCTPYMEHTIB JIarHOCTUKH B MEIUYHINA a00 TIPOMH-
CJIOBIiH raysi

Indopmartitine 3abe3nedeHHs AUCITUTLTI-
HUA

Jucranniitnuii kype B Classroom

Bun CCMCCTPOBOT'O KOHTPOJIIO

Sanik
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HABJINKEHI OBYUCJIEHHA Y MATEMATHYHOMY MOJAEJIIOBAHHI

JlexkTop

Houent Xaiigypos B.B.

Kadenpa, sika 3abe3neuye BUKIagaHHS

MaTteMaTHYHOTO MOACIIOBaAHHA Ta aHani3y JaHHuX

PiBens BUIIOT OCBIiTH

Hpyruii (MarictepcbKuii)

Kypc, cemectp

2 Kypc, 3 ceMecTp

OOcAT AUCIUIUTIHU Ta PO3MOJAUT TOJUH
ayJIMTOPHOI Ta CAMOCTIHHOT poOOTH

3araabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
Jlexuiitaux 3anath: 30 Tox

JlaboparopHux 3aHsATh: 14 Tox

CamocriiiHa po6oTa cTyeHTiB: 76 roj

Mosa BHUKJIaAaHHA

VYkpaiHcbka

Bumoru 10 moyaTky BUBUEHHS TUCITUTLII-
HU

PexomMeH10BaHUMU € 3HAHHS MAaTeMAaTUYHOTO aHai-
3y, audepeHIlialbHuX pPiBHSIHL, OCHOB IIpOrpamy-
BaHHS, YHCEIbHUX METOJIB, a TAKOX aJTOPUTMIB i
CTPYKTYp JaHUX

[lo 6yne BuB4aTucs

Y Xoi BUBYECHHS KypCy OYAYyTh PO3TIISIHYTI:

- MPUKJIAJHI MOJCT TEXHIYHUX TMPOIECIB, SKi 3BO-
JIAThCS 10 MU(epeHIliaIbHUX PiBHSHb B YaCTHHHUX
MOXITHUX Ta IX CUCTEM;

- OCHOBHI KIHIIEBO-PI3HUIIEBI METOIU MOOYIOBH
PI3HMIIEBUX CXEM (SBHUX Ta HESIBHUX) IUIs Audepe-
HI[IaJbHUX PIBHSHb B YaCTUHHUX IMOXITHUX PI3HOTO
TUMy (eMNTUYHOrO, TinepOoNiyHOro Ta mapadbomiiv-
HOTO0);

- METOJAM MOOYJOBH KiHIIEBO-PI3HUIIEBUX CXEM IIiJI-
BUIICHOI TOYHOCTI JUIsl Pi3HUX THITB JU(EpeHIiia-
JBHUX PIBHSHB B YACTUHHUX MMOXI1IHUX;

- JUIsL AUCKPETHUX aHAJIOTIB MATEMAaTUYHUX MOJIEIeH
pPIBHSHb B YaCTMHHUX HOXIJIHUX OyAyTb BHBYEHI
OCHOBHI TEXHIKM ONTHUMAJbHOrO 30epiraHHs 1
PO3B’SI3aHHS CHUCTEM 3BUYAMHUX DIBHSAHb BEIUKOI
PO3MIPHOCTI;

- YHCEIbHO-aHAJITHUYHI METOAM 3HAXO/DKEHHS Ha-
ONMMKEHHMX po3B’SA3KIB KpaloOBUX 3ajad AudepeHiiia-
JTBHUX PIBHSHB;

- METOJI KIHIIEBUX €JIEMEHTIB (3 METOJaMH MO0Y10-
BU TpIaHTymswii TOCHigKyBaHOi o0jacti) Ta iHIII
METOJM 3HAXOJKEHHS HAOMMKEHHMX PO3B'S3KIB JHU-
(bepeHIiabHUX PIBHAHb B YACTUHHMX MOXIJHUX Ta
1X CHCTEM;

- TMpHUKJIagHE TMporpaMHe 3a0e3MeYeHHS MOJENIo-
BaHHS MPOIECIB 3 BUKOPUCTAHHIM KIHIIEBUX €JieMe-
HTIB

Yomy 11e 11iKaBo / Tpeba BUBUATH

HaGmmkeni Meroaw BimirparoTh KIFOUYOBY POJb Y
MaTeMaTHYHOMY MOJETIOBaHHI CydacHHX MpOIIECiB
y PI3HUX Taly3sX Haykd Ta TexHiku. CydacHi mpo-
[IECH YaCTO OMUCYIOThCS CKIATHUMHM MaTeMaTHYHU-
MU MOZEIISIMH, JUIS SKUX 3HAXO/DKSHHS aHATI THIHUX
PO3B’S3KiB NPAKTUYHO HEMOXJIMBO. Habmmxkeni
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METOAM HAJAI0Th €PEKTHBHI 3aCO0M AJISI BUPIILICHHS
CHUCTEM DIBHAHb Ta alPOKCHUMAIlli CKIaAHUX (DYHK-
1[I, 10 JO3BOJISIE OTPUMYBATH YHCENbHI (HaOIIKe-
Hi) po3B’si3ku. Y (i3umi, ximii, 6iojorii Ta 1HIIMX
HayKax HaOJIMKEHI METOAM BUKOPHUCTOBYIOTHCS IS
MOJIeTIIOBaHHS CKJIaaHUX (iznyHux sBuul. Lle moxe
BKJIIOYAaTH PO3PAaXyHKH EJIEKTPOMArHIiTHUX IIOJIB,
TerJIonepeady, JUHAMIKY piIUH 1 ra3iB, a TaKOX
KBAaHTOBI sBUINA. B iHKeHepHUX oOsacTsaX HaOIuU-
JKEH1 METOAM IIUPOKO 3aCTOCOBYIOTHCS ISl aHAT3Y
Ta MPOEKTYBAHHS PI3HUX CHUCTEM, TAKUX AK CTPYK-
TypH, MalluHHU, €JIEeKTPOHHI mpuctpoi Ta iHmm. Lli
METOAM JIOTIOMAraloTh ONTUMI3yBaTH IHU3aiiH, Bpa-
XOBYBaTH Pi3HI BIUIUBH Ta TependadaTH MOBEIIHKY
cucteM. J[ns BHBUEHHS 3MiH KJIIMaTy Ta IXHBOTO
BIJIMUBY Ha HABKOJIMILIHE CEPEOBHILE aKTUBHO BU-
KOPUCTOBYIOTBCA JIMIIE HaOMmKeHi meroan. Mone-
JIOBAaHHA KIIIMaTy BKJIIOYA€ CKJIQJHI PIBHSHHSA, IO
ONKCYIOTh TUHAMIKy aTMoc(hepH, OKeaHy Ta iHIINX
KOMITOHEHTIB 36MHOI CUCTEMH

YoMy MOKHA HABUUTHUCS

Ha ocHOBI OTpMMaHHX MPAKTUYHUX HABUYOK CTY-
JIEHT MOX€ BHUPIIITYBAaTH Pi3HI HAYKOBI ¥ MpPUKIIATHI
3aBJIaHHs, SKi OMHUCYIOTHCS MaTEMaTHYHUMHU MOJIC-
nsmMu audepeHiiaJbHUuX PIBHAHb Ta iX cUCTEM, Oy-
NyBaBIIM €(PEKTUBHI PI3HHUIIEBI CXEMH, PO3POOIATH
NPOTPaMHUN KOJl JJIsl 3HAXOJ/DKCHHS BiJIMOBIIHOTO
HaOJIMXKEHOTO0 PO3B’S3KY IOCTABJICHOI TEpell HUM
3ajavi, a TaKOX 3aCTOCYBAaTH CYYacHi IPUKIJIATHI
nporpaMHi 3a0e3leueHHs Uil pO3B’si3aHHs IMOJi0-
HUX 3a7a4.

SIk MOXHa KOPHUCTYBaTHUCS HaOyTHMHU
3HAHHSAMM 1 YMIHHAMHI

OTpuMaHI HABUYKH CTYIEHT MOKE€ BUKOPUCTOBYBA-
TH y MOJEIIOBAHHI PI3HUX MPOILECIB sl PO3BUTKY
HayKH W TEXHIKH, 30KpeMa CTYAEHT 3MOK€ BUPIIIY-
BaTU TPHUKJIAJIHI 3aBAAaHHA, AKi MependadaroTb MoO-
JIeITIOBaHHS PO3IOJILTY TEMIIEPATypH y MaTrepiajax 3
METOI0 NMPOEKTYBAHHS CHCTEM OMNAaJEHHS Ta 0XO0JIO-
JokeHHs. OTpUMaHI HaBUYKU TakoXX €(EeKTHUBHO MO-
’KHa 3aCTOCOBYBATH B ONTHMi3allii MPOIECIB TEIIO-
BOi 0OpoOKHM MartepiajiB, MPOEKTYBaHHI TEIUIOPO3-
CIIOBAJIbHUX CHCTEM B EJEKTPOHIIll, JOCITiIKEHH]
TEIUIOBUX TPOIECIB B EHEPreTUYHHX YCTAaHOBKAX
TOILIO.

Indopmariitne 3a0e3nedeH s TUCIUTUTIHA

Jucranmiitamii kype B Classroom

Buz cemecTpoBOro KOHTPOIIO

3anik
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AHAJII3 MEPEXXEBUX CTPYKTYP

JlexTop

Kenesnskos J1.B., nokrop dinocodii, koM’ 0TepHI HAYKU

Kadenpa, sika 3abesnedye BuH-
KJIaTaHHs

MareMaTU4IHOTO MOACIIOBAaHHA Ta aHaHiSy JaHHUX

PiBeHs BUIIOI OCBiTH

Jpyruii (MarictepchKuii)

MoxIMBiI 0OMEXEHHS

Be3 oOMexeHb

Kypc, cemectp

2 xypc, 1 cemectp

OOcAr AUCUUIUTIHU Ta PO3MOJILT
TO/IMH ayIUTOPHOI Ta CaMOCTiii-
HOi poboTH

3araabHa kijbKicTh: (4 kpeautu €EKTC) 120 roa
Jlekuitinux 3aHsaTh: 14 ron

JlaGopaTopHux 3aHsTh: 30 TO7

CamocriiftHa pob0Ta CTYyIeHTIB: 76 TOJI

Mosa BUKJIadaHHA

VYkpaincbka

Bumorn 10 mo4atky BHBUYCHHS
JUCLHUILIIHA

Hapuuku nporpamyBanHs Ha MoBI Python, 06a30Bi 3HaHHS 3
Teopii HMOBIPHOCTI, MATEMAaTHYHOTO aHAI3y Ta MATEMATHYHOL
CTaTUCTHKH.

1o Oyme BUBUATHCS

Jlucuuiutina BUBYa€ METOIH Ta IHCTPYMEHTH JUTS TOCIKEHHS
CKJIAJTHUX MEPEX, TaKUX SIK COLiajbHIi, Oionoriyni, iHpopMa-
[iiHI Ta TpaHCHIOPTHI Mepexi. BoHa (okycyeTscsi Ha po3yMiH-
HI CTPYKTYpPH, IWHAMIKH Ta QYHKIIH IUX MEPEXk, a TAaKOX Ha
3aCTOCYBaHHI MaTEeMAaTUYHUX MOJEJCH Ul aHalli3y iX BIAcTH-
BocTeil. OCHOBHI TEMH BKJIIOYAIOTh BUBYEHHSA IpadiB, BIACTU-
BOCTEH MEPEKEBHX CTPYKTYp, aJITOPUTMIB MOLIYKY Y MEpEKax,
Mozeni (popMyBaHHSI MEPEK, METPUKH BY3JIB Ta 3B’SI3KiB, aHa-
i3y CHUIBHOT, Bi3yasti3allii Ta OIIHKH HAJAIHHOCTI MEPEX.

Yomy 11e 1ikaBo/Tpeda BUBUATH

Mepexi — 11e ocHOBa 06araTbOX CHUCTEM, 3 IKUMU MU B3a€EMO/Ti-
€MO IIOAHS: B iHTEpHETY A0 Oionoriunux mpouecis. [IpakTu-
YHI aJTOPUTMH MOKHA 3aCTOCOBYBATH IS KEPYBaHHS IOIIU-
peHHAM 1H(opMalii, onTuMizaiii OGi3Hec-NpoLeciB, MOJEIo-
BaHHS MOIIUPEHHS BIPYyCiB, 300iB y cucTeMax a00 BUSBIICHHS
axpancTsa.

Yomy MOKHA HABUUTHCS

CryneHTu 3MOXyTh OyayBaTH, aHaNi3yBaTH CTPYKTYpy Ta AU-
HaMiKy Mepex, 3aCTOCOBYBATH MaTeMaTH4HI MOJAENl AJS Mpo-
THO3YBaHHS MOBEIIHKU MEpeX, MOLIUPEHHS MPOIECIB B Mepe-
Kax, BUSBJIATH KJIIOUOBI BY3JIM Ta 3B'A3KH, aHATI3yBaTH CILIb-
HOTH Ta CXOXICTb BY3JIiB, @ TAKOX PO3POOJISATH aIrOPUTMHU IS
onrtuMmizaii MepexxeBux mnpoiueciB. IIpakTuuHi HaBUYKH Qop-
MYIOThCSl 32 JIOOMOT'OI0 MPOrPaMHUX 1HCTPYMEHTIB, 30KpeMa
Python-6i6mioTek Ta iHTepakTUBHOI Bizyai3allii.

Sk MOXKHa KOpHUCTYyBaTucs Ha-
OyTUMU 3HAHHSAMU 1 YMIHHSAMU

HaOyTi 3HaHHS Ta BMIHHS MOXHa 3aCTOCOBYBATH ISl aHATI3Y
COLIaIbHUX MEpEeK, ONTUMI3allii JIOTICTUYHMX MapuIpyTiB, MO-
KpaIlleHHsI CTINKOCTI €HePreTUYHUX CUCTEM, JOCHIIKEHHS 010-
JIOTIYHUX B3AEMOJIN, PO3POOKM pPEKOMEHJAIIHUX CHCTEM Ta
6arato iHmoro. Lle n1o3Bossie mpaioBaTH B TaKUX Tally3siX, K
nara-caileHc, 1H)KeHepis, kibepOesmeka, OioiHdopmaTuka Ta
MapKETHHT.

Indopmarriitne 3a0e3nevyeHHs
IUCIAIIIIHA

Cunabyc, Google Classrom 3 marepianamu

Bun ceMecTpoBOro KOHTPOJIIO

3aik
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IMPOEKTYBAHHSA TA PO3I'OPTAHHSA ML-CUCTEM

Jlextop

Acuctentr Mamnusak B.B.

Kadenpa, ska 3abe3nedye BU-
KJIQJJaHHS

MareMaTU4IHOT 0O MOACIOBAaHHA Ta aHani3y JaHUX

PiBeHs BUIIOI OCBiTH

Jpyruii (MarictepchbKuii)

MoxIuB1 0OMEXKEHHS

Be3 oOMexeHs

Kypc, cemectp

2 Kypc, 3 cemecTp

OOcAr AUCUUIUTIHU Ta PO3MOJILT
TO/IMH ayIUTOPHOI Ta CaMOCTiii-
HOi poboTH

3araiabHa kiibKicTh: (4 kpeaurn €EKTC) 120 rog
JlexuiitHux 3anHATh: 30 roj

JlaboparopHux 3aHsATh: 14 rox

CamocriiiHa po6oTa cTyeHTiB: 76 roj

MoBa BuKIaIaHHA

YkpaiHcbka

Bumorn 10 mo4atky BHBUYEHHS
IUCHAIUIIHA

3HaHHS METOJIB ITMOOKOTO HAaBYAHHS , JIOCBIJ POOOTH B Tep-
MmiHaii Linux , 6a30Bi 3HaHHs apxiTektypu [13 Ta 6a3 naHux.

Ilo Oyme BUBUaTUCS

[oBuuii xutTeBUH KT ML-Mozeneit: Bix 300py Ta BEpCioHy-
BanHs jganux (DVC) mo aBromaru3zaiii HaBY4aHHS Ta PO3rop-
tanHs (CI/CD mis ML). Konrelinepusanist monenei (Docker,
Kubernetes). Monitopunr nerpanaiii moxaenei (concept drift).
Ontumizanis obuucnens: napanenizaimis Ha CUDA Tta po6ora 3
XMapHUMU 1HOPACTPYKTYPAMH.

Yomy 11e 1ikaBo/Tpeda BUBUATH

MaremaTnuHa Mozens y Jupyter-HOyTOyIli HE € TOTOBHM IIPO-
nykroMm. CremiaiicTv, sKi BMIIOTh IMEPETBOPIOBATU CKIIAIHI
QITOPUTMHU Ha CTaliIbHI CEpBiCH, 110 BUTPUMYIOTh BHCOKI Ha-
BaHTA)XCHHsI, MalOTh HaWOUIBIINI MOMUT Ha PUHKY Tparli.

LIOMy MOX>XHa HABUYHUTUCA

IIpoexTyBaTH Ta BHpoBa/pKyBaTH HoBHUM Luka MLOps: Bia
BepcioHyBaHHs Beqknx MacuBiB ganux (DVC) no moOymoBu
aBTOMAaTM30BaHUX MalMIaiiHiB HaBYaHHA Ta OpKecTpauii
(Airflow/Kubeflow). OnanyBaTH KOHTEHHEpPHU3AIlI0 MOJEeH
(Docker), posropranHs MacmTabOBaHHX MIKPOCEpPBICIB ISt
iH(pepeHcy Ta YIpaBiliHHS 1HQPACTPYKTYyporO SK KOJOM
(Terraform). HaBuuTHcs 3a0e3medyBaTd >KUBYYICTh MOJEICH
yepe3 MOHITOPUHT Aerpazarii (concept drift)

SIk MOXHa KOPHCTYBAaTHCSl Ha-
OyTMMHU 3HAHHSIMM 1 YMIHHAMHI

IIpoexTyBaTH apxiTeKTypH, 34aTHI MaciutabyBaTucs Ta OyTu
BiTMOBOCTIMKMMH; aBTOMATH3yBaTH IPOIECH TECTYBaHHSA Ta
OHOBJIEHHS MOJIeJIel; KepyBaTH MOTOKaMM JaHUX y PO3MoJiie-
HUX CHCTEMaXx.

Indopmarriitne 3a0e3nedyeHHs
IUCIAIUIIHA

Marepiann:

Chip Huyen (2024). Designing Machine Learning Systems.
O'Reilly Media.

Andriy Burkov (2024). Machine Learning Engineering.

110:

MLflow, DVC, Terraform

Bun ceMecTpoBOro KOHTPOJIO

3aik

38


https://18636251.s21i.faiusr.com/61/ABUIABA9GAAghIK0ugYowM2h3QY.pdf
https://18636251.s21i.faiusr.com/61/ABUIABA9GAAghIK0ugYowM2h3QY.pdf
https://soclibrary.futa.edu.ng/books/Machine%20Learning%20Engineering%20(Andriy%20Burkov)%20(Z-Library).pdf
http://mlflow.org/
https://dvc.org/
https://developer.hashicorp.com/terraform

AJTOPUTMHU KOJTYBAHHSI ABIMKOBUX JAHUX

JlekTop Houent Axosnes C.B.
Kadenpa, sKa 3abe3neuye | MaTeMaTHYHOTO MOJICITFOBAaHHS Ta aHATI3y JaHUX
BUKJIQIAHHS

PiBens BUI01 OCBITH

Jpyruii ( MarictepcbKuii)

MoxknuBi 0OMEKEHHS

Be3 oOMexeHn

Kypc, cemecTp

2 xypc, 3 cemecTp

OO6cAr IUCHMIUTIHK Ta PO3IMOJILT
TONH ayIuTOpHOI Ta
caMocCTiifHO1 poOoTH

3araabHa kinbkictb: (4 kpeantu €EKTC) 120 roa
Jlekuitinux 3aHsaTh: 14 rox

[MpakTnunux 3aHsaTh: 16 rox

CawmocriitHa po6ota crynentis: 90 rox

MoBa BukiIa1aHHA

YKpaiHCbKa

BuMorn 10 modYaTKy BWBYCHHS
JUCLUAIUIIHU

ba3oBi 3HaHHA 3 JUCKPETHOI MAaTEeMAaTHKH, JIIHIIHOI IpUKIa-
THOI anre0pu, mporpaMyBaHHs. 3HaHHS Teopii iHpopmarii Ta
KOJyBaHHS CYTTE€BO MOCWINTh PO3YMIHHS JTAHOI TUCLUILTI-
HU, X04a HE € 000B’A3KOBUM JIJIsl BUBUCHHS

[lo Oyne BUBUATHCS

OCHOBHI TeMH, sIK1 pO3IJISIAI0OTHCS Y KYpCi:

1) KoM Ta aNrOPUTMH MPECTABICHHS JBIMKOBUX JaHHX;

2) aIropuTMH CTHCKaHHs iH(popMaIlii Ta METOIH MOCHICHHS
ix e)eKTHBHOCTI;

3) KOHTPOJIbHI CYMH Ta AJITOPUTMH 3aBaJOCTIHKOrO KO-
BaHHS

Yomy 1ie mikaBo/Tpeda BUBUATH

Teopis meptBa 0e3 mpakTuku. [lyke YacTo TeopeTHuHi
3HaHHS PO TOBEAIHKY aJrOPUTMIB B iI€aTbHUX MOJICIBHUX
YMOBaX CTHKAIOThCS Ha IMPAKTHII i3 CYBOPOI PEANBHICTIO,
KOJIM OCOOJIMBOCTI OOUYHMCITIOBATIBHOTO CEPEIOBHUINA, apXiTEK-
TYpH CHCTEMH YW MOBH IPOTPaMyBaHHS IEPErOPTAOTh IO-
BEJIIHKY aJITOPUTMIB 3 HIl HA TOJIOBY. Y JaHOMY Kypci OCHO-
BHHUI (hOKyc Oyae 30cepeKeHO caMe Ha peanizallii alropu-
TMIB Ta aHali3i e(pEeKTUBHOCTI TaKWX peai3alliii mpu B3ae-
Mozii 13 PI3HOPIAHUMHU JAaHUMH, IO MPOKIAAE MICTOK MiX
TEOPIE€I0 Ta MPAKTUKOIO

YoMy MOKHA HABUUTHUCSA

Kypc noBHICTIO PUCBAYEHO BIIOMHUM CIIElialli30BaHUM aj-
ropuTMamM, 3aTOYEHUM IIiJl PO3B’S3aHHS KOHKPETHHX 3a/ad
KOJYBaHHs: TEPETBOPEHHS Yy PI3HUX CXEeMax KOJyBaHHS,
CTHCKaHHS JaHuX Oe3 BTparT, BUIIPABJICHHS MOMMJIOK Yy Ja-
HuXx. OnaHyBaHHs Kypcy nependadae CUCTEMAaTHYHE BHMKO-
HaHHS NPaKTUYHUX 3aBJlaHb HAa MpPOrpaMyBaHHs yCIX airo-
PUTMIB, SIKI po3risaaThes. OKpeMoK HaBUYKOIO, sika Oy/e
PO3BUBATUChH Y KYypCl, € TUIaHyBaHHS Ta BUKOHAHHS 0OuuMcC-
JIIOBAJIbHUX €KCIIEPUMEHTIB JUIsl TIOPIBHSHHS PI3HUX aJITrOpHU-
TMIB Ta iX peaizaiin

Sk MOXHa KOPUCTYBATUCS
HaOyTHMU 3HAHHSIMHU 1 YMIHHAMH

HaOyTi 3HaHHS Ta HAaBUYKU JT03BOJISIIOTH CTBOPIOBATH e(deK-
TUBHI TPOTpamMHi cuUCTeMH Ta/abo iX ckiIamoBi (CHCTEMHI
6107110TeKH) K Ha eTarli MPOEeKTYBaHHs, TaK 1 Ha eTari peani-
3allii, 32 paXyHOK MOPIBHSJIBHOTO aHaJIi3y Pi3HUX MOXIIUBUX
MIIXOAIB A0 PO3B’A3aHHS KOHKPETHUX 33/1a4 13 ypaxyBaHHAM
MO>KJIMBOCTEH apXiTEeKTYPHU Ta CepeOBUIIA O0UNCICHHS

[adopmariiine 3a0e3neyeHHs

JUCLIUILTIHA

Cualyc

By ceMecTpoBOro KOHTPOIIO

3anik
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METO/IA PEAJIIBAII KPUIITOT PAGIYHUX MEXAHI3MIB

Jlextop [Tpodecop Kynin A.M.
Kadenpa, sxa  3abesmeuye | MaTeMaTHYHUX METOIIB 3aXHCTY iH(popMmarltii
BHUKJIAJTAaHHS

PiBeHs BHUIIOI OCBiTH

Hpyruii ( MaricTepchbKuil)

MoxIuB1 0OMEXKEHHS

be3 oOMexeHn

Kypc, cemectp

2 Kypc, 3 cemecTp

OOCsT TUCIUTUIIHUA Ta PO3IMOILT
TOJuH ayIUTOPHOL Ta
CaMOCTiltHOT poboTH

3araabHa kiibKicTb: (4 kpeauTn €EKTC) 120 rog
Jlexkmitianx 3agate: 30 rox

JlaGopaTopuux 3aHsaTh: 14 Tron

CawmocriitHa po0O0Ta CTYyICHTIB: 76 0]

MoBa BuKIaIaHHA

YKpaiHCbKa

Bumorn 10 moyaTky BHUBYCHHS
JUCLHUILIIHA

[Ipoiineni kypcu:

Anrebpa Ta reoMeTpis
JluckpeTHa MaTeMaTHKa
IIporpamyBaHHs

Teopis ckmagHOCTI
MatemaTnyHe MOJICITFOBaHHS

1o Oyne BUBUaTHCS

MareMaTtnyHi Mojen KpunrtorpadiuHuX MEPEeTBOPEHb, alro-
PHUTMIB, IPOTOKOJIIB, KPUIITOCUCTEM Ta 3ac00iB KpumrTorpadi-
YHOTO 3aXUCTy iHpopMarii. MeToau peanizanii kpunrorpadi-
YHUX aJTOPUTMIB Ta CHCTEM.

Meta BHUBYCHHS ITUCHHUIUTIHA € O3HAHOMJICHHS CTYJCHTIB 3
CY4aCHUMH MOJICIISIMH, IIIO 3aCTOCOBYIOTHCS B KPUITOJIOTII Ta
iX MpaKkTHYHOIO peajizalli€ro, HagaHHs 1HpopMallii po ajuro-
PUTMH peaizaiii KpUITOCHCTEM.

Yomy 11e 11ikaBo/Tpeda BUBUATH

[Tepexin moacTBa 10 iHGOPMALIIIHOTO CYCHITBECTBA CYIIPOBO-
JOKYETHCSI PEBOJIOIIMHUMU 3MiHAMH B YCiX cepax rpoMaich-
KOi JisTTBHOCTI, @ HacaMIlepesl — B TEXHOJIOT1] 3aXucTy iHop-
ManiifHuXx pecypcis. Lli 3MiHH MOMUPIOIOTHCS 1 HA BCl HAYKH,
110 JAOCHIUKYIOTh Ipo0OaeMu 3aXUCTy iH(popMallii BiJ HaBMHC-
HUX Ta HEHaBMHCHUX 3arpo3, B TOMY YHMCIIi — KpunToiorii. Tak
B OCTaHHI POKHM 3 SIBUWINCh YHUCJIEHHI poOOoTH (30Kpema ['omna-
peiixa, 'onpaBaccep Ta 1HIIKX), B SIKUX JTOCIIIKYETHCSI OCHO-
BU KPHUITOJIOTI, (POPMYITIOIOTECS crienudiuHi came A KpUII-
TOJIOT1i METOJM AOCHIIKEHb — TOOTO MPOXOAUTH MPOIIEC CTAB-
JIEHHS KPUMTOJIOT] K CaMOCTIHHOT HayKH, a HE TUIbKH SIK pO-
3Ty TIPUKITIATHOI MaTeMaTHKH. [HIOI0 PHCOI0 OCTaHHBOTO
4acy € CTBOPEHHs MOHATTSA ,,BIAKpUTOI KpunTorpadii” i mo-
HIMPEHHS KpUNTOrpadiyHUX METOAIB JUIsl 3aXUCTY 1H(opmarii
B HeJlep’KaBHHUX 1 ,,BIAKPUTHX aBTOMATU30BAaHUX CHCTEMaX.
11 baxTopu NpuBOASTH 10 aKTyaii3alli poOieMu aJeKBaTHOT
peamizanii 0a30BUX KpuUITOrpadiyHUX NMPUMITHUBIB Ta MPOTO-
KOJTiB, aJIEKBATHOCTI CTBOPEHUX TEOPETUYHUX MOJIEIICH KPHII-
TOJIOTIT peaJbHUM CUTYAIlisiM, 1110 BUHUKAIOTh MPH iX 3aCTOCY-
BaHHI, BMIHHS NPAaKTUYHOTO 3aCTOCYBAHHS METOMIB KPHUITO-
JIOTii.

Yomy MOKHA HABUUTHCS

AJIeKBAaTHO OIIIHIOBATH CTIHKICTh peaTbHUX KPHITOCHCTEM,
OCHOBHHUX allTOPUTMIB IX peaiisaiii, a TakoX YCTaHOBICHHS
B3a€EMO3B 3Ky MK TEOPETHYHHMH MOJIEJSIMU Ta peari3allis-
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MU KpUNTOrpadiyHUX MEXaHi3MiB B aBTOMAaTH30BaHUX CHCTE-
Max.

Sk MOXHA  KOPUCTYBAaTHCS
HaOyTUMH 3HaAHHSMH 1
YMIHHSIMHI

OTtpumaHni 3HaHHS MOXXHA BUKOPUCTOBYBATHU IS

* OTPUMAaHHS MPAKTUYHUX HABUYOK OI[IHKH CTIHKOCTI KPHIITO-
rpadi4YHUX aNrOPUTMIB Ta KPUIITOCHCTEM

* IPOTPaMHOI Ta MPOrpaMHO-aapaTHOI peaizalii KPUITOCHC-
TEM.

[apopmartiitne  3a0e3neueHHs
JUCLHUILIIHA

Cwa0yc, TMCTaHIIHUT KypC

Bun ceMecTpoBOro KOHTPOJIO

3amk
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BE3IIEKA KIBEPOI3BUYHUX CUCTEM

JlekTop

Honent CmupuoB C.A.

Kadenpa, sika 3abe3me-
4y€e BHKJIAJaHHsI

Iadopmariitnoi 6e3nexu

PiBens BUI01 OCBITH

Hpyruii (MaricTepchbKuii)

MoKIIHMBI OOMEXKEHHSI

Be3 oOMexeHn

Kypc, cemectp

2 Kypc, 3 cemecTp

OOcsr TUCHUIUTIHA — Ta
PO3IO/IIT TOJIUH ayANUTO-
pHOi Ta camocTiitHOL
poboTtu

3araiabHa kiibKicTh: (4 kpeauTn €EKTC) 120 rog

Jlekuirinux 3ausTh: 30 rox
JlaGopaTopHux 3aHsTh: 14 Tox
CamocriitHa po6oTa cTyneHTiB: 76 roq

Mosa BHUKJIaAaHHA

YkpaiHcbka

Bumorn mig  mowatky
BUBYEHHS JUCILUILTIHA

Jlnst po3yMiHHS 3MICTY KypCY CTYJEHTaM JIOCTaTHbO MaTH 0a30Bi
3HAHHS 3 HACTYITHUX HABUAIBHHX JUCIUILUIIH: MaTeMaTUYHHUNA aHa-
J113, JIiHIMHA anre0Opa, 3araibHa ¢i3uKa, MaTEMaTHIHE MOJICTIOBAHHS.

[lo 6yne BuB4aTucs

HaBuanpHa aucuuIUliHa Opi€EHTOBAHA HA OBOJIOJIHHS CYYacCHUMH
kibepHEeTHUHUMHU Ta (PI3UYHMMH TPUHIUIAMHE OOYI0BH, (DYHKIIIO-
HYBaHHS Ta yOE3IEUCHHs MIUPOKOTO CIEKTPY KiOepdi3ndHHX cuc-
TEM.

Yomy 1e 1uikaBo/Tpeda
BUBYATHU

CyuacHwii CTaH Ta NEPCHEKTHBH PO3BUTKY KiOEpIpoCTOpyY JIIOJICTBA
06araTo B YOMYy BHU3HAUalOThCA T. 3B. BOYJIOBAHUMHU CUCTEMaMH, SIK1
CKJIaJal0Th TEXHIYHY 0a3y [HTepHeTy pedeii i, TAKUM YHHOM, 3a0€3-
MeYyI0Th MOJaNbIle HOro MOMIMPEHHS Ta MPOHUKHEHHS Y BCi cdepu
npakTu4yHoi AisutbHOCTI. KiGepdismuni cucremu, B CBOIO 4epry, €
HayKOBO-TEXHOJIOT1YHOIO 0a3010 BOYIOBAaHUX CHCTEM, sKa MIATPHU-
Mye€ IMIIEMEHTAIlII0 KepyouuX Ta iH(pOpMaIiifHuX MPOIECiB y pea-
TpH1 (D13MYH1 CUCTEMH ajie MOPOJPKYE HOBI BPa3JIMBOCTI Ta 3arpO3H.

qOMy MO>XHa HaBUHUTHUCS

3HanHA: OCHOBHHMX TPHUHIMIIIB OpraHizamii iHpOpMamidiHUX MpoIlie-
CiB, 3B’S3Ky MIX CHTHaJIbHO-IH(QOPMALIHHOIO Ta MarepiajbHO-
€HepreTUYHOI0 CKJIAJIOBOI0 pEaIbHUX IPOIECIB Ta SIBUIL;, 3B SI3KY
MK 1HQOpMaLi€ro, MPUHHATTAM pillleHb Ta iX peainizauieto (ynpas-
JIHHAM); KJIacu@ikalii 3arpo3 JiyIsl CUCTEM YIPaBIIiHHS Ta METOIB iX
aHalizy, BUSBIEHHS Ta TMOMNEPEKEHHs; BUAIB CHHXPOHI3aIIii,
YIPaBIIHHS CHHXPOHI3AIIEIO TA YIIPABIIIHHS Xa0COM;

Yminuna: BiTbHO BOJIOITH 1 ONEpyBaTH OCHOBHHUMH MOHSATTSIMU CHC-
TE€M yNpaBiIiHHA y (I3MYHOMY KOHTEKCTI; BMITHM BHM3HAuaTH LI
yIpaBJIiHHSA Ta 3aco0M iX JIOCATHEHHS, XapaKTEPUCTUKU CHCTEM
yHOpaBiHHA (CTIMKICTb, BPa3iUBICTh, KEPOBAHICTb, CIOCTEPEKYBa-
HICTB); OylyBaTH aJrOpPUTMHU YIPaBIIHHS HAa OCHOBI IpajiieHTHUX
METO/IIB Ta METOAY IIBUJKICHOTO I'PAIEHTY; NEPEBIPIATU aTOPUTMHU
KEepYyBaHHS Ha BPa3JIMBOCTI Ta HEOE3MEKH.

Sk MOXHa KOpHCTyBa-
TUCS HaOyTUMHU 3HAHHS-
MU Ta BMIHHAMU

Kypc no3Bosisie BIIbHO OpIEHTYBAaTHUCA Ha SIKICHOMY 1 KUJIBKICHOMY
piBHI B OCHOBHUX ()I3MYHMX NPHUHIMIIAX, YMOBAaX, MOXJIUBOCTSX,
OoOMeXEeHHSIX Ta 3arpo3ax, IoB’si3aHUX 3 0OPOOKOIO Ta BUKOPUCTAaH-
HAM iHQopManii B Kibep(hi3MyHUX cHcTEeMax; BUPOOUTH HABUYKH
MPAKTUYHOTO BUKOPHUCTAHHS 3aCBOEHHUX 3HAHb, METOIB 1 MIIXOIB y
MOJIAJIBLIIOMY HaBYaHH1 Ta IpodeciiiHii AisTTbHOCTI.

[ndopmariitne 3abe3ne-
YEHHS AUCHUILTIHU

Cunalyc, nuctanuiiuuii pecypc Ha mardopmi “Cikopchkuit”

Bupa cemectpoBOro Kos-
TPOJIIO

3aik

TEXHOJIOT'II ITYYHOI'O IHTEJIEKTY
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Y CUCTEMAX IHOOPMAININHOI BE3NEKH 2

JlekTop Houenrt IIporonos /1.0.
Kadenpa, sxa 3abe3neuye | [HpopmamiitHOi Oe3nexu
BUKJIQIAHHS

PiBens BUI01 OCBITH

Jpyruii (MaricTepchKuii)

MoxknuBi 0OMEXKEHHS

Tineku TUTSE MaricTpis, SIK1 HaBYarOTHCA
3a Mporpamoro0 ayanbHOi ocBith 3 Samsung R&D Institute
Ukraine

Kypc, cemecTp

2 Kypc, 3 ceMecTp

OO0cAr AMCUUIUTIHU Ta PO3IIOo-
JJT TOOWH ayIUTOpHOI Ta ca-
MOCTIHHOI po6OTH

3araabHa kinbkicTb: (4 kpeautu €EKTC) 120 roa
Jlexkuiiaux 3agare: 0 rox

JlaGopaTopHux 3aHATh: 0 TOJI

CawmocriitHa po6oTa cryaeHTis: 120 rox

MoBa BukiIa1aHHA

YKpaiHCbKa

BumMoru 10 movatrky BHBYCH-
HS JACHUILIIHA

[Ipocnyxani kypcu «Maremarnunuii aHami3y», «lIporpamysan-
Hs». PexkoMeHmoBaHI 3HAaHHS: OCHOB CIIEKTPAJIBLHOTO aHAJI3y
CUTHAJIB, Cy4YaCHHUX CHCTEM KOMII'IOTEPHOI MaTEeMaTHKU
(MATLAB, MathCAD) Ta makeTiB Juisl MOJICTFOBaHHS Ha MOBI
nporpamyBanHs Python, mpunuumnis o6poOKu MyIbTUMEIIHIX
JMaHWUX (CTHCHEHHS, (DiIbTpallis B 3aBaj, MiABUIECHHS SKOCTI)

[lo Oyne BUBUATHCS

Metoro HaBYaIbHOT JAUCHUIUIIHK € (HOpPMYBaHHS y CTYJCHTIB
KOMIIETCHTHOCTEH 3 pO3POOKH MaTeMaTHYHUX MOJICICH JTMHAMI-
YHUX CHUCTEM JJIs BUPIIICHHS 3a1a4i BU3HaA4YeHHs (ineHTU(IKa-
11ii) HEBIJOMUX CHCTEM 3a YaCTKOBHMH JaHUMH. [Ipeamerom
JMUCIIMIUIIHA € METOAM CTATUCTUYHOIO MOJIEIIOBAHHS JUHAMIiY-
HHUX CHCTEM.

Yomy ne mikaBo / tpeba BU-
BYATH

[TornmubneHHst po3yMiHHS Cy4acHUX MiIXOMIB O imeHTH]IKaIii
cucteM OOpoOKHM NaHMX 3a HASABHUMH (YaCTKOBHMH) JIAHMMH.
Po3yMiHHS METO/IIB HETIPSIMOTO BH3HAUEHHS IMapaMeTpiB CHCTE-
MU 00pOOKHM JaHUX

YoMy MOXKHA HABUUTHUCS

3HaHHS TEPMIHOJIOTIT B rajgy3l MOJICITIOBaHHS JUHAMIYHUX CHC-
TEM;

3HaHHSI METOIB MOACSIIOBAHHSA IUHAMIYHUX CUCTEM 3a BiJOMU-
MM JaHUMU;

3HaHHS MIAXOAIB 10 iIeHTU]IKaIl]l JUHAMIYHUX CUCTEM 3a MOB-
HHUMH a00 YaCTKOBHMH JaHUMH;

Bminzs BuUOOpy miJIXoiB 10 po3poOKH MaTeMAaTUYHUX MOJeen
IUHAMIYHHAX CUCTEM;

BMiHHS 3acTOCyBaHHS METO[IB MiJANPOCTOPIB Ta MOXUOKU Iie-
pendaveHHs B 3a/1a4ax iAeHTu]iKaIii cucTeMm;

BwminHs mpoBeieHHs OLIHIOBAHHS TOYHOCTI PO3pOOJICHOI MaTe-
MAaTHYHOI MOJIEIIl TMHAMIYHOI CHCTEMU;

HaBuuku npakTuyHOT poOOTH y Cy4aCHUX MPOTPaMHUX KOMILIe-
Kcax aHali3y Ta 00pOOKH JTaHHX.

Sk MOXHa KOpHCTYBaTHCS
HaOyTHMHU 3HaHHAMHU 1 yMiH-
HSIMU

[ToOynoBa CTaTHCTUYHUX MOJIEJICH Ta METOJIB BH3HAYCHHS I1a-
paMeTpiB cHUCTEeM OOpOOKM CHUTHANIB 32 HAasBHUMH JIaHUMH.
OmiHKa SKOCTI poOOTH JAHUX MOJIEJICH Ta METO/IB.

Indopmariiiine 3abe3nedyeHHs
JTUCIIATUTIHA

Cunabyc

Buz ceMecTpoBOro KOHTPOJIIO

3anik
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TEXHOJIOI'Ti 3AXHUCTY NEPCOHAJIbHUX JAHUX 2

Jlexktop

Houent IIporonos /1.0.

Kadenpa, sxa 3abe3neuye BUKIaIaHHs

Indopmariitnoi 6e3neku

PiBens BUIIOT OCBITH

Jpyruii (MaricTepchKuii)

MokIMBiI 0OMEXEHHS

TinbKU JUIsI MaricTpis, sIKi HABYAIOTHCS 3a MPOTpa-
MO0 ayanbHOI ocBitm 3 Samsung R&D Institute
Ukraine

Kypc, cemectp

2 Kypc, 3 ceMecTp

OOcAr AUCIUIUIIHU Ta PO3MOJUT TOIUH
ayJIMTOPHOI Ta CaMOCTIHHOT POOOTH

3araabHa kiibKicTb: (4 kpeauTn €EKTC) 120 rog
Jlexkuiiaux 3agare: 0 rox

JlaGopaTopHux 3ansTh: 0 TOI

CawmocriitHa po6oTa cryaeHTis: 120 rox

MoBa BuUKIagaHHA VYkpaiHcbka
Bumorn 110 mouaTky BUBYEHHs aucuuiuii- | [Ipocioyxani  kypcu «MareMaTHUHUR — aHANi3,
HU «[IporpamyBaHHs»

PexomeH0BaH1 3HAHHS:

OCHOB CHIEKTPaJILHOTO aHAJII3y CUTHAJIB

CydacHHX CHCTEM KOMIT'FOTEPHOI MaTeMaTHUKU

(MATLAB, MathCAD) Ta makeTiB JJIsg MOJIEIIO-
BaHHs Ha MOBI nporpamyBanHs Python

[TpuaMnIiB 06poOKH MyJIBTUMEIINHUX AaHUX (CTHU-
CHEHHS, PUIbTpaIlis Bij 3aBaJi, iABUIICHHS SKOCTI)

1o Oyne BUBUaTHCS

[TornuOneHHss PO3yMiHHS NPUHIMIIIB, METOJIB Ta
3ac00iB IMITALIMHOTO MOJICITIOBAHHS CHUCTEM 00pO-
Okxu curHaiiB. Po3yMiHHS METOMAIB CHHTE3y JaHUX
CUCTEM 32 HaSBHUMH BHIMOTaMH/TIapaMeTPaMHU.

Yomy 11e 11ikaBo / Tpeba BUBYATH

[TornuOneHHsT PO3yMiHHS METOJIB CHHTE3Y CKIIa[-
HUX CUCTEM.

LIOMy MOXXHa HABUYHUTUCA

3HaHHS METOMIB JEKOMIIO3UIlli Ta MOPIBHSIILHOTO
aHaJi3y CKIAJHUX CUCTEM;

3HaHHS OCHOB KOHCTPYIOBaHHS Ta IPOEKTYBaHHS
eJIEMEHTI cucTeM 00poOKH (3aXUCTy) iHPOopMaIlii;
3HaHHS METOJIB IPOBEAEHHS IMITaliHOIO Moje-
JIIOBAaHHS €JIEMEHTIB Ta CUCTEM 0OpOOKH JTaHUX;
BminHs moOynoBH iMiTaliifHOT MOJENi Ta CHHTE3y
eJIEMEHTIB cucTeM 00po6KH (3aXUCTY) TaHHX;
HaBuuku npakTudHoi poOOTH 3 Cy4aCHUMH CHUCTe-
MaMH KOMII FOTEPHO MaTeMaTHKH ISl POBEICHHS
imitamiitHoro moaentoBaHHs (MATLAB Simulink,
LabVIEW, Wolfram System Modeler, Modelica).

SIk  MOXHa KOpPUCTyBaTHCS HaOyTHMHU
3HAHHSAMH 1 YMIHHSIMH

[TinBUIIEHHST SKOCTI MOJENIOBAaHHS CHCTEM 00pOO-
KN CI/IFHaJ'IiB, CI/IHTGSY JaHUX CHCTEM 3a HAaABHUMU
napameTpamMu/BUMOTaMHU.

Indopmariiine 3a06e3nedeHHs TUCIUILIIHA

Cunabyc

Buy ceMecTpoBOro KOHTPOJIO

Sanik
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