CUJABYC HABYAJIBHOI JUCHUILIIHUA
«OPTAHIBAIIA TPOBEJAEHHA HAYKOBHUX JOCIL/IZKEHDb»

JlekTOp Kypc .
p Kypey BiIMICBKOBUX HayK, JOLICHT.

I'axoB Cepriii OnexkcanapoBHY, KaHIUIAT

KounrakTHa indopmanin
JekTopa (e-mail),
cTopinka Kypcy B Moodle

e-mail: ikbdut@gmail.com;
cTopinka kypcy B Moodle —
https://dn.dut.edu.ua/course/view.php?id=835

I'any3s 3HaHB 12 IndopmarniitHi TexHOTOTIT

PiBenn BHINOI 0cBiTH

IOpyruii (MarictepcbKuii) piBeHb

CrenianbHicTh 125 Kibepbe3smneka Ta 3axucT iHpopmaii

Cemectp
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OcgiTHBO-TIpOdeciiiHa mporpama
«Iadpopmariiina Ta
KiOepHeTH4Ha Oe3meKay

OcBiTHA nmporpama

THvn TUCHUTLTIHA

O00B’3K0Ba KOMIIOHEHTa OCBITHBO-TIpOdeciitHol
nporpamu

Kpemutis ECTS T'onun ; ; 3a BUIAMH SAHATE: : :
Oobcsr: Jlekuiii CeMiHapChKUX 3aHATh [IpakTU4HUX 3aHATH JlaGopaTopHux 3aHsTh CamocTiiiHa NigroTOBKa
3 90 18 - 18 - 54
AHOTAIUSA KYPCY

B3aeMo03B’SI30K Y CTPYKTYPHO-JIOTi4HIli cxeMi

OCBITHI KOMITOHEHTH, SIKi IEPENYIOTh BUBUCHHIO

HayxoBo-texHiunnii nepeknan, [lpuknaana 3aransHa Teopis cucteM iH(QopMalliifHoi Ta Kibepoe3neku, TexHomorii
BUSIBJICHHS! YPa3JIMBOCTEH MEPEKEBHX PECYPCiB

OCBITHI KOMIIOHEHTH IS IKUX € 0a30BOIO

HaykoBo-ociiiHa MpakTHKa

Mera Kypcy: KibepOesneKH.

®dopMyBaHHS 3HaHb Ta BMiHb (haXiBIliB, 3MaTHUX PO3B’SA3yBaTH 3alladi JOCIITHUIILKOTO Ta/a00 IHHOBAILIMHOTO Xxapaktepy y cdepi iHdopmariiinoi Ta/abo

KommneTeHTHOCTI BiANIOBiIHO /10 OCBITHBOI NpOrpamMu

Soft- skills / 3araabni komnerenTHocti (3K)

Hard-skills / Cneniaabni komnerenTHOCTI (CK)

K31. 3maTHicTh 3aCTOCOBYBAaTH 3HAHHS y MPAKTUYHUX CUTYaIlisX.

K32. 3naTHicTh NPOBOAUTH JOCIIIPKEHHS HA BiAMOBIIHOMY PiBHI.

K34. 3naTHicTh OIiHIOBATH Ta 3a0€3MeuyBaTH SAKICTh BUKOHYBaHUX POOIT.
K35. 3patHicTh crminkyBaTHUCs 3 NMPEJACTaBHUKAMU IHIIMX NPOQECifHUX TPy
pi3HOrO piBHA (3 €KCIepTaMU 3 IHIIMX Traidy3ed 3HaHb/BUIIB €KOHOMIYHOL
JUSITTBHOCTI).

K37. BonoainHs HaBUYKaMU KPUTUYHOTO MUCIICHHS.

K38. 3parHicTh BHKOpPHCTOBYBAaTH iH(opmariiiHi Ta
TEXHOJIOTII.

K39. 3partnHicts n0 momryky, oOpoOneHHS Ta aHamilzy iH(opmaiii 3 pi3HHX
TDKeped.

K310. 3naTHicTh 3acTOCOBYBATH Kpallli IPAKTUKH y MPOeECiiiHiil AisUTBHOCTI.

KOMYHIKaIliiH1

3acoon

iH(popmariiHoi

K®3. 3patHicTh OCHIIKYBAaTH, PO3POOJATH 1 CYNpPOBOUKYBATH METOAM Ta
Oe3nexu
iHpOopManiiHOI JisSUTBHOCTI Ta KPUTHYHOT IHPPACTPYKTYPH.

Ta/abo  kiOepOesrnekn Ha  00’€KkTax




IIporpamui pe3yastatu HaBuanus (ITPH)

PH3. IlpoBaauT TOCTiAHUIBKY Ta/ab0 1HHOBAIMHY IisUTbHICTB B cepi iHpopmartiitHoi 6e3nekn Ta/abo kibepOe3neku, a Takox B chepi TEXHIYHOTO Ta
kpurnrorpadigHoro 3axucty iHpopmariii y kibeprmpocTopi.

PH17. MaTi HaBUYKH aBTOHOMHOT'O 1 cCaMOCTIHHOTO HaBYaHH: y cdepi iHpopmaniiiHoi 6e3nexn ta/abo kibepOe3neku i JOTUYHHX ranxy3eil 3HaHb, aHAJI3yBaTH
BJIACHI OCBITHI MOTPEOU Ta 00’ EKTUBHO OIIHIOBATH PE3YJIbTAaTH HAaBYAHHSI.

PH19. O6upatu, ananizyBaTH i po3po0JIsATH MPHUIATHI TUIIOBI aHAJIITHYHI, pO3PAaXyHKOBI Ta eKCIIEpUMEHTAIbHI METOAM KiOep3axucTy, po3poosry,
peaizoByBaTH Ta CyIpOBODKYBATH MPOEKTH 3 3aXUCTY 1H(popMallii y KibeprpocTopi, iIHHOBAIIIHHOT AISUTHHOCTI Ta 3aXUCTY 1HTEICKTYyaIbHOI BIIACHOCTI.

PH20. CraButu Ta BUpIllyBaTH CKJIAJHI IHKEHEPHO MPHUKIAIHI Ta HAYKOBI 3a1a4i iHopMaliitHoi 6e3neku Ta/abo kibepOe3neKu 3 ypaxyBaHHSIM BUMOT
BITUM3HSHUX Ta CBITOBUX CTAH/APTIB Ta KpalTUX MPAKTHK.

PH23. OGrpyHTOBYBaTH BUOIp MPOrpaMHOTO 3a0€3MEeYeHHS, yCTaTKYBaHHS Ta IHCTPYMEHTIB, IHKEHEPHHUX TEXHOJOT1H 1 MPOIECiB, a TAKOK 00MEXKEHb 100 HUX
B raiy3i indopmariiiiiHoi 6e3rmeku Ta/abo kibepOe3neKn Ha OCHOBI Cy4aCHUX 3HAHb Y CYMDKHHX TalTy3siX, HAyKOBO1, TEXHIYHOI Ta JIOBIIKOBOI JIiTEpaTypH Ta 1HIIOT
J0CTYIHOI iH(popMartii.

OPI'AHI3ALIS HABYUAHHSA
Bun OuinoBaHHs . o
Tema, onnc TeMu @opMH i MeTOAU HABYAHHS/TIUTAHHSI 10 CAMOCTiliHOI po6oTH
3aHATTS 3a TeMy

Tema 1. Hayka i naykoee oocnioxcenns. IIpeomem oucyuniinu.

BHamu: TOHATTA “HayKa’, TOHATTA ‘“HAyKOBE MI3HAHHA Ta ‘‘3HAHHA ,
KOMIIOHEHTH HAyKOBOI'O Ii3HAaHHS, MOHATTS “HaykoBa mpoOiema” Ta i
MOCTaHOBKA, IMOHSITTA ‘‘HayKoBa Teopis” Ta ii CTPYKTYpHI CKIaIHUKH;
MOHATTS  ““HAyKOBE  JOCHIDKEHHS , WOTO OCHOBHI O3HaKM Ta
XapaKTEepPUCTUKU, (JOPMU HAYKOBHX IOCIIJKEHb, KIacu(iKallis HayKOBUX

JOCIIDKEHb, €Tali HAayKOBOTO JOCTIJKCHHS, MOHATTS ‘‘METOJOJOris”, Tesaia 1 6 Jlekuisn-Bizyanizaiis

MPUHLUIK  METOJOJIOTII HAayKOBHX JOCHTIJKeHb, OCHOBHI NpUHOMH 2 rox

HaYKOBHUX y3arajJbHCHb.

Dopmysannsa komnemenuin: K32, K39, KO3.

Ilpozpamni pesynomamu naguanna: PH3.

Pexomenoosani oxcepena: 1-3.

Tema 1. Incmpymenmu npo6edeHHs HAYKOGUX OO0CIIONCeHb 6

Kibepobesneui.

3namu: mnporpamMHe 3a0e3leYeHHS IS [POBEICHHS  HAYKOBUX

JOCITIKEHB, 30KpeMa Ha 0a3i MOBH mporpamyBaHHS Python Tta meroxis

MallMHHOTO HABYaHHS, a TakKoX WOTO MOXIIMBOCTI, HPOTPaMHE Tsmane OsHatioMieHHS 3 TIPOTPaMHUM 3a6e3neq§HHﬂM JUTSL  TIPOBEJICHHS
3a0e3rnevyeHHss MOBU TporpamyBanHs Python 3.11.1; mmatdopma Google HAayKOBHX JOCHIJDKEHb, 30KpeMa Ha 0a3i MOBH MNporpaMyBaHHS
Colab Ta mporpamue 3abe3neuenns Jupyter Notebook; 6i0moTeka mporpam 3agﬂ:§;1 Python Ta MeTomiB MamMHHOTO HaBYaHHS, Ta WOTO MPaKTUIHE

Scikit-learn; 0i6mioTeka mporpam Pandas; 06i6mioteka mporpam NumPly; 3aCTOCYBaHHS.
0i0moTeka mporpam Matplotlib; 6i0mioreka nporpam Seaborn.

Bumimu: posropratm Ta 3aCTOCOBYBaTH IpOTpaMHE 3a0e3MEedYEeHHS IS
NPOBENICHHS  HAYKOBHX  JOCITI[DKEHb, 30KpemMa Ha 0a3i  MOBH
nporpamyBanHs Python Ta MeTo/1iB MaIIMHHOTO HABYAHHSI.




Dopmysannsa komnemenuyii: K31, K32, K38, K39, K310, KP3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23
Pekomenoosani oxcepena: 1-3,5, 8, 14-19.

Tema 1. Hayxka i Haykose oocnioxycenna. Ilpeomem oOucyunninu.
Incmpymenmu npoeedennsa HayKkogux 00cniddicens 6 Kivepoesneyi.
3namu: TOHATTSA “‘HayKa”, TIOHATTA ‘HAyKOBE IMi3HAHHA Ta ‘“‘3HaHHSA,
KOMITOHEHTH HAyKOBOTO ITi3HAHHS, MOHSTTS ‘‘HaykoBa mpobiema” Ta il
MOCTAaHOBKA, MOHATTA ‘‘HaykoBa Teopis” Ta 1 CTPYKTYpHI CKIIQJHUKH;
MOHATTSA  ““HAyKOBE  JIOCIHi/PKEHHS , WOTO OCHOBHI  O3HAaKd Ta
XapaKTEPUCTHKH, (HOPMH HAYKOBHX JOCITIKEHb, KIacudikalis HayKOBHX
JIOCIIDKEHb, €Tald HAayKOBOTO JOCIIKCHHS, MOHATTS ‘“‘METOI0JIOrisN”,
MPUHIUIY  METOJOJIOTII HAayKOBHX JOCHIKCHb, OCHOBHI NpPUHOMH
HAyKOBHX Yy3arallbHeHb, MporpaMHe 3a0e3leueHHs] Ui TPOBEACHHS
HayKOBUX JOCHTIKEeHb, 30KpeMa Ha 0a3zi MoBH mporpamyBanHs Python ta
METOJ[IB MAalllMHHOTO HaBYaHHS, a TaKOX HOTO0 MOXIIMBOCTI; MPOTpPaMHE
3a0e3rnevyeHHss MOBU TporpamyBanHs Python 3.11.1; mmatdopma Google
Colab Ta mporpamue 3abe3neuenns Jupyter Notebook; 6i0moTeka mporpam
Scikit-learn; 0i6mioTeka mporpam Pandas; 06i6mioteka mporpam NumPly;
0i0moTeka mporpam Matplotlib; 6i0mioreka nmporpam Seaborn.

Bmimu: posroprath Ta 3acCTOCOBYBAaTH MporpamMHe 3a0Oe3meueHHs It
MPOBEJCHHS  HAyKOBMX  JOCHIIKCHb, 30KpeMa Ha 0a3l MOBH
nporpamyBanHs Python Ta MeTo1iB MaIlIMHHOTO HaBYaHHSI.

Dopmysanns komnemenuiii: K31, K38, K39, K310, KD3.

Ilpozpamui pezyremamu naguannsn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dxcepena: 1-3, 5, 8, 14-19.

Camocriiina
pobGoTa 1
6 ron

CamocriiiHa TiaroToBKa. Y 10CKOHAJICHHS OTPUMaHUX 3HaHb Ta
YMiHb, OTpUMaHUX (Hag0aHUX) 3a MOMEPEAHIMH JIEKIIIE€I0 Ta
MPAKTHYHUM 3aHITTSIM.

Tema 2 Hayxoeuini memood. Memoou naykogux 0ocnioxycenv ma ix
Xapakmepucmuxa.

3uamu: MOHATTS “HayKOBHM MeTox”, Kiacu]ikallisi METOIIB HAYKOBUX
JOCHIDKEHb 3aJIeKHO BiJ cepu 3acTOCYBaHHsS Ta PIBHS y3aralibHEHHS,
METOU TEOPETHYHOTO PIiBHS Mi3HAHHS, METOAN METATCOPETUUHOTO PIiBHS
Mi3HAHHS, TOCIIMOBHICTh 3aCTOCYBAaHHS METOIIB IOCHIKEHHS;, METOIU
EMIIIPUYHUX HAYKOBUX JOCITI/PKEHb Ta X BHIHU, YHIBEpPCaJbHI METOIU
HAYKOBHUX JIOCHI/DKEHb, CHEIM(IuHI METOAM HAYKOBUX JOCIHIKCHB,
MTOHATTS “‘€KCIIEPUMEHT.

Dopmysannsa komnemenuiii: K32, K39, KO3.

Ilpozpamni pezyrvmamu naguanna: PH3.

Pexomenoosani oxycepena: 1-3

Jlekmis 2
2 rox

Jlekuis-Bizyanizaiis




Tema 2. Habopu oanux Kanaocvkozo incmumymy Kibepoesneku 0
HAYKOBUX 00CTI0IHCEHD.

3uamu: Moneni iHGOPMAIIMHNX CUCTEM IS OTPUMAaHHS HaOOpiB TaHUX
JUTSL TOCTIIKEHB; MOJICITI IMITYBaHHS KiOepaTak Ha iH(OpMaIliiiHI CHCTEMH,
METOAU 30MpaHHs JaHUX MO0 KibeparTak; 3MicT HaOOpiB JaHUX.

Bmimu: 3acrocoByBaTH HAa0OpH HaHWX JUIA TPOBEIEHHS HAYKOBUX
JOCITIDKEHD B rany3i KibepOe3nekH.

Dopmysannsn komnemenyii: K31, K32, K38, K39, K310, KD3.
IIpozpamni pezyremamu nasuannsn: PH3, PH17, PH19, PH20, PH23.
Pekomenoosani oxcepena: 5, 6, 20.

ITpaxTryne
3aHATTS 2
2 1ox

OsnaitfoMieHHs 3 iHQopmariiitaumu pecypcamu Kanaacbkoro
THCTUTYTY KiOepOe3reKu Ui HAyKOBHUX TOCTIIKEHb.

Tema 2. Hayroeuii memoo. Memoou HayKosux 00cniodceHv ma ix
xapakmepucmuka. Habopu  oanux  Kanaocvkozo  incmumymy
Kibepobe3nexku 014 HAYKOBUX 00CHI0MHCEHD.

3namu: TIOHATTSA “‘HAYKOBHHA MeTOX , KiacHQiKallisi METOMIB HAyKOBHUX
JIOCTIDKEHb 3aJIe)KHO BiJl cpepu 3acTOCYBaHHS Ta PIBHS y3araJlbHEHHS,
METOJU TEOPETUYHOTO PIiBHS Mi3HAHHS, METOAW METAaTEOPETHYHOTO PiBHS
Mi3HaHHSA, TOCIIMOBHICTh 3aCTOCYBAaHHS METOIIB JOCIIDKEHHS;, METOIH
EMIIIPUYHUX HAYKOBUX JOCII/PKEHb Ta X BHIHU, YHIBEpCaJbHI METOIU
HAYKOBHUX JIOCTI/DKEHb, cHerudiuHi METOAM HAyKOBUX JOCIHIKCHB,
MTOHATTS “‘€KCTIEPUMEHT”’; MO 1HPOPMAIIHHAX CHCTEM TSI OTPUMaHHS
HAOOpPIB JaHUX I JIOCIHI/PKeHb, MOJENI IMITyBaHHS Ki0OepaTak Ha
iHpopMaLiiiHI cHUCTeMH, METOIU 30MpaHHs JaHUX LIOAO Kideparak, 3MiCT
HaOOPIB TaHUX.

Bumimu: 3acToCOBYBaTH METOIU HAyKOBUX IOCIIIKECHB, 3aCTOCOBYBATH
HAOOpH JaHuX JUIS TPOBEACHHS HAyKOBHX JOCTIDKEHb B Traiysi
KibepOe3meky.

Dopmysanna komnemenyiii: K31, K32, K38, K39, K310, KO3,
IIpozpamni pezynomamu nasuanusn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dxcepena: 1-3,5, 6, 20.

Camocriiina
poGoTa 2
6 Ton

CamocrifiHa TiATOTOBKA. YIOCKOHAJICHHS OTPHMAaHHWX 3HAHb Ta
yMiHb, OTpHMaHMX (HagOaHWX) 3a TMONEepPeIHIMH JIeKIi€l0 Ta
MPAKTUYHUM 3aHSATTSIM.

Tema 3. Abcmpazysanna ma ideanizayia. Modenv (6 Hayke).
Mamemamuuna moodennv. Mooenwesanna. Excnepumenm.

3uamu: nousTTs “abcTparyBaHHs Ta “imearizailisa’; MOHATTS “MOZCb (B
Haymi)” Ta ‘“‘MareMaTHYHa MOJICNb’; TIOHATTS ‘‘MOJICNIIOBaHHS Ta HOTro
3MICT; IOHATTSA “eKCTIEpUMEHT Ta MO0 3MICT.

Dopmysannsa komnemenuiii: K32, K39, KO3.

Ilpozpamni pezyrvmamu naguanna: PH3.

Pexomenoosani oxcepena: 1-3.

Jlexmisg 3
2 rox

Jlexuis-Bizyanmizamis




Tema 3. Jlocnionuywvkuii ananiz oanux (Exploratory Data Analysis) ¢
Python. Ilonepeonus obpooka oanux (Preprocessing data). IIpakmuune
3ACMOCY8AHHA OOCTIOHUYbKO20 AHAIZY OAHUX MA RIO20MOBKA OAHUX.
3namu: TOHATTS “MOCHITHUIBLKAN aHami3 JaHuX’, WOro MeTa Ta 3MICT,
MeTa Ta 3MIiCT OJHO(MAKTOPHOTO aHami3y JMAaHUX, MeTa Ta 3MICT
JBO(AKTOPHOTO aHaNi3y AaHUX, METa Ta 3MICT 0araTo(pakTOPHOTO aHANi3y
JIAaHUX, METa Ta 3MICT KOPENSIIHHOTO aHaJI3y JaHUX, IHCTPYMEHTU B IS
JIOCTITHUAIILKOTO aHaNi3y Ta Bi3yawmi3allil aHATITUYHUX JaHUX, MeTa Ta
3MICT TOTIepeAHbOT 0OPOOKH MaHWX, METOAM Ta IHCTPYMEHTH MiATOTOBKU
JTAHWX.

Bmimu: 3acTOCOBYBaTH IHCTPYMEHTHU JJISl JOCTIIHUIILKOTO aHANi3y JaHUX
Ta iX MmornepeaHb01 0OpOOKH.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
Hpozpamni pezynomamu nasuannsn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dxcepena: 4, 14-20

[Ipaktuune
3aHATTA 3
2 rox

O3HalloMJICHHS 3 TPOTPAMHUM 3a0€3MICUCHHSM IS TPOBEICHHS
HAYKOBHX JIOCII/IKEHb, 30KpeMa Ha 0a3i MOBH ITPOTrpaMyBaHHs
Python Ta MeToiB MalIMHHOTO HABYAHHS, TA HOTO MIPAKTUYHE
3aCTOCYBaHHS.

Tema 3. Aécmpacyeannsa ma ideanizayia. Modenv (¢ Hnayui.
Mamemamuuna MooOes. Mooenrweanns. Excnepumenm.
Hocnionuyvkuit ananiz oanux (Exploratory Data Analysis) ¢ Python.
Ilonepeons oopooka oanux (Preprocessing data).

3namu: TIOHATTS “abcTparyBaHHS Ta “imearnizamis’; TOHATTS ‘“‘MoJenb (B
Haymi)” Ta ‘“‘MareMaTHYHa MOJCINb’; TOHATTA ‘‘MOJC/IIOBaHHA Ta HOro
3MICT; MOHATTS “‘©KCIEPUMEHT Ta WOT0 3MICT; MOHATTS “‘JOCIITHUILKUN
aHaimi3z JaHux”’, WOro Mera Ta 3MICT, MeTa Ta 3MICT OJHO(AKTOPHOTO
aHajizy JaHWX, METa Ta 3MICT ABO(AKTOPHOTO aHAi3y NaHWX, METa Ta
3MicT OararoakTOpHOrO aHali3y JaHUX, METa Ta 3MICT KOPEIAIiHHOro
aHaizy JaHWX, IHCTPYMEHTH B IS JOCHIAHHUIBKOTO aHamizy Ta
Bi3yasmizarii aHaIITHYHHUX MaHWX; METa Ta 3MICT TOMEepPeaHbOi 0OpOoOKH
JTAaHMX, METOJIM Ta IHCTPYMEHTH MiJrTOTOBKH JaHUX.

Bmimu:  cTBOprOBaTM  MOJENi Ta  TIPOBOJUTH  CKCICPUMEHTH,
3aCTOCOBYBATH IHCTPYMEHTH IJIs TOCTIAHUIILKOTO aHaji3y NaHuX Ta iX
rorepeIHbO1 0OPOOKH.

Dopmysannsn komnemenyii: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezyrvmamu nasuannsn: PH3, PH17, PH19, PH20, PH23.
Pekomenoosani oxcepena: 1-4, 14-20.

CamMocriiina
pobora 3
6 rox

CaMocrTiliHa MiJrOTOBKAa. YJIOCKOHAJCHHS OTPUMAaHUX 3HaHb Ta
yMiHb, OTpPHUMaHUX (HaH0AaHWX) 3a TOMEPEeNHIMH JIEKI[EI0 Ta
MPAKTHYHUM 3aHITTSIM.

Tema 4. Mawmunne nasuannsn 6 xioepoesneui. Ilpakmuuni eapianmu
3ACMOCY6AHHA Memo0ié MAUWIUHHOZ0 HABYAHHA O  GUAGEHHS
WKIOUeUX npoyecie.

3namu: TIOHATTS ‘‘MalllMHHE HAaBYaHHSA Ta KMOr0 3MICT, MOXKJIMBOCTI

Jlekmis 4
2 rox

Jlekuisn-Bizyanizaiis




3aCTOCYBaHHs MallMHHE HaBYaHHS B KibepOesmeli; MpaKTU4HI BapiaHTH
3aCTOCYBaHHS METOJ(IB MAIIMHHOTO HABYAHHS JJIsl BUSBICHHS IIKIITHUBHX
MIPOIIECIB.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomenodosani dicepena: 8,9, 12-20.

Tema 4. Mawunne Hasuanna 6 Kioepoesneui. Ilpakmuune
3ACMOCYB8AHHA MeMOOy 3MEHUIEHHA POIMIPHOCHI: Memoody 20106HUX
komnonenm (Principal component analysis).

3namu: Ipu3HAYAHHS METOIY TOJOBHMX KoMmmoHEHT (Principal component
analysis) Ta TOpPSIIOK HOTO 3acTOCYBaHHS IUIS 3MEHIICHHS PO3MIpHOCTI
JTAHUX.

Bmimu: 3acTtocoByBaTH MeTOXl TOJOBHUX KommoHeHT (Principal
component analysis) 1y 3MEHIIIEHHS PO3MIPHOCTI JaHUX.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani oxycepena: 14-20.

[IpakTrune
3aHATTS 4
2 rox

O3HalloMJICHHS 3 TPOTPAMHUM 3a0€3MICUCHHAM IS TPOBEICHHS
HAYKOBHX JIOCII/IKEHb, 30KpeMa Ha 0a3i MOBH ITPOTrpaMyBaHHs
Python Ta MeToziB MalIMHHOTO HABYaHHS, Ta OTO MPAKTHIHE
3aCTOCYBaHHS.

Tema 4. Mawmunne nasuannsn 6 xioepoesneui. Ilpakmuuni eapianmu
3ACMOCy6aHHA Memooié MAUIUHHO20 HAGYAHHA 0N GUAGIEHHA
wKionueux npouyecie. Mamemamuuni Mooeni MAWIUHHO20 HAGUAHHA 3
euumenem (Supervised learning). Memoo 3meHuwieHHA pOIMIpHOCHI:
Memoo 2on06HuUx komnonenm (Principal component analysis).

3namu: TOHATTY ‘‘MalllMHHE HaBYaHHSA Ta WOro 3MICT, MOXKJIHMBOCTI
3aCTOCYBaHHS MAaIlMHHE HABYAHHS B KiOepOesreli; MpakTH9IHI BapiaHTH
3aCTOCYBaHHS METOIB MAIIMHHOTO HABYAHHS JUIS BHUSIBJICHHS IIKIJIJTUBUX
NpoIleciB; MpHU3HAYaHHS METOQy TojJoBHMX KommoHeHT (Principal
component analysis) Ta MOpAJOK WOTO 3aCTOCYBaHHS [UIS 3MEHIIICHHS
PO3MIPHOCTI JaHHX.

Bmimu: 3acTtocoByBaTM METOJl TOJOBHUX kommoHeHT (Principal
component analysis) 175 3MEHIIIEHHS PO3MIPHOCTI JaHHX.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezynomamu nasuannusn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dxcepena: 8,9, 12-20.

Camocriiina
pobora 4
6 Ton

CamocrifiHa TiATOTOBKA. YIOCKOHAJICHHS OTPHMAaHHWX 3HAHb Ta
YMiHb, OTpPUMaHHMX (HaA0aHMX) 3a MOMEPEIHIMH JIEKLI€ Ta
NPaKTHYHUM 3aHATTSIM.

Tema 5. Mawunne nasuanusa ¢ kivepoesneui. Mamemamuuni mooeni
MAWMUnH020 HABYaAHHA 3 euumenem (Supervised learning). Memoo
onopunux eexmopie (Support Vector Machines). Memoo 3menuieHHs
po3mipnocmi: memood 20106HuUX kKomnonenm (Principal component

Jlexkmis 5
2 rox

Jlexuis-Bizyanmizamis




analysis).

3namu: TpU3HAYCHHA METOMIB Kiacuikamii Ta IX MOMIHMBOCTI IS
3aCTOCYBaHHS B pIIMIEHHAX KiOepOE3NMeKnu; METOJ OIOPHHUX BEKTOPIB
(Support Vector Machines) Ta #oro mMaTeMaTH4YHE BH3HAUCHHS; METOI
3MEHIIICHHS PO3MIPHOCTI: MeETOX TOJIOBHMX kommoHeHT (Principal
Component Analysis) Ta fioro MaTeMaTH4He BU3HAYCHHSI.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezynomamu nasuanusn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani oxcepena: 8,9, 12-20.

Tema 5. Mawunne Hasuanna 6 Kioepoesneui. Ilpakmuune
3acmocysanna memooy onopuux eexmopie (Support Vector Machines).
3namu: TpuU3HAYaHHS METOLY OIOPHUX BeKTOpiB (Support Vector
Machines) Ta mOpsAOK HOro 3acTOCYBaHHA JJisi PO3B’sI3aHHS 3a1ad
kimacuikarii Ta perpecii.

Bmimu: 3actocoByBaTH METOA OMNOPHUX BekTopiB (Support Vector
Machines) s po3B’a3aHHS 3a/1a4 Kiacudikalii Ta perpecii.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezynomamu nasuannusn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dxcepena: 14-20.

IIpakTnune
3aHATTS 5
2 rox

O3HalloMJICHHSI 3 TPOrPAMHUM 3a0€3MEUSHHSM [Tl POBEICHHSI
HAyKOBHX JIOCIIJDKEHb, 30KpeMa Ha 0a3i MOBH IPOrpaMyBaHHS
Python Ta MeTo/[IB MalIMHHOTO HABYAHHS, TA HOTO MPAKTUIHE
3aCTOCYBaHHS.

Tema 5. Mawunue naguannsa 6 kivepoesneuyi. Mamemamuuni mooeni
MAWMUHHO020 HABYaHHA 3 euumenem (Supervised learning). Memoo
onopuux eexmopis (Support Vector Machines). Memoo 3menuteHHA
posmipnocmi: memoo 20106HuUx kKomnoneum (Principal component
analysis).

3uamu: npuszHadeHHS METOMIB Kiacu(ikamii Ta IX MOMKIMBOCTI IS
3aCTOCYBaHHS B DpIIICHHAX KiOepOe3neku; MeTOA OMOPHHUX BEKTOPIB
(Support Vector Machines) Ta #ioro MaTtemMaTnyHe BHU3HAYEHHS; METO
3MEHIIEHHS PO3MIPHOCTI: MeTol TonoBHUX KommoHeHT (Principal
Component Analysis) Ta ioro MareMaTH4He BU3HAUCHHS.

Bmimu: 3acrocoByBaTHM METOJ OMOpPHUX BekTopiB (Support Vector
Machines) s po3B’ss3aHHS 3a1ad Kracudikaiii Ta perpecii.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomendosani dxncepena: 8,9, 12-20.

Camocriiina
pobota 5
6 ron

CamocrifiHa TiATOTOBKA. YIOCKOHAJICHHS OTPHMAaHHWX 3HAHb Ta
yMiHb, OTpHMaHMX (HagOaHWX) 3a TMONEepPEeIHIMH JIeKI€0 Ta
MPAKTHYHUM 3aHITTSIM.

Tema 6. Mawmunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
MAWUHHO20 HABYAHHA 3 euumenem (Supervised learning). Memoo
Haitonuxcuux cycioie (Nearest Neighbors).

Jlekuis 6
2 rox

Jlekuisn-Bizyanizaiis




3namu: npu3HAYCHHS METOMIB Kiacudikamii Ta IX MOMXJIHMBOCTI IS
3aCTOCYBaHHS B pillleHHSAX KiOepOesmeknu; MeToj HaHOMMKYUX CYCifliB
(Nearest Neighbors) Ta #ioro MmareMaTnyHe BU3HAYCHHS.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomendosani dxucepena: 8,9, 12-20.

Tema 6. Mawunne Hasuanna 6 Kioepoesneui. Ilpakmuune
3acmocysanna memooy Hauionuicuux cycioie (Nearest Neighbors).
3namu: npuzHaYaHHA MeToAy HaOmmkumx cycimiB (Nearest Neighbors)
Ta TIOPSAIOK HOTO 3aCTOCYBaHHS IS PO3B’SI3aHHS 3aaad Kiacudikamii Ta
perpecii.

Bmimu: 3actocoByBatn Metoq HaiOmmkunx cycigiB (Nearest Neighbors)
JUTSL PO3B’sI3aHHS 3a]1a4 KIacuQikalii Ta perpecii.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
Ipozpamni pezynomamu nasuannusn: PH3, PH17, PH19, PH20, PH23.
Pexomendosani dxcepena: 14-20.

IIpakTnune
3aHATTS 6
2 rox

OsHaifoMJICHHS 3 TPOrpaMHHUM 3a0e3MeUeHHsIM AJS MPOBEACHHS
HayKOBHX JOCIHiIKEHb, 30KpeMa Ha 0a3l MOBM NpOrpaMyBaHHSI
Python Ta MeroniB MamMHHOTO HAaBYaHHS, Ta HOro IPaKTHUYHE
3aCTOCYBaHHS.

Tema 6. Mawmunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
MAWUHHO20 HABYAHHA 3 euumenem (Supervised learning). Memoo
Haitonuxcuux cycioie (Nearest Neighbors).

3namu: npu3HAYCHHA METOMIB Kiacu(ikamii Ta IX MOMIHMBOCTI IS
3aCTOCYBaHHS B DIIIEHHAX KiOepOe3meKu; METoN HaHOIMKINX CyCimiB
(Nearest Neighbors) Ta #oro MareMaTH4HE BU3HAYCHHSI.

Bmimu: 3acrocoByBatn Meton HaOmmkunx cyciniB (Nearest Neighbors)
IUISL pO3B’sI3aHHS 3a1ad Kiracudikaiii Ta perpecii.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dicepena: 8,9, 12-20.

CamMocriiina
pobora 6
6 rox

CaMocrTiliHa MiJrOTOBKAa. YIOCKOHAJCHHS OTPHUMAaHUX 3HaHb Ta
yMiHb, OTpPHUMaHUX (HaHO0AHWX) 3a TOMEPEeNHIMH JIEKI[€I0 Ta
MPAKTHYHUM 3aHITTSIM.

Tema 7. Mawmunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
MAWMUHHO20 HABYanHA 3 euumenem (Supervised learning). Memoo oepes
Dpiwens (Decision Trees).

3namu: TpPU3HAYCHHS METOMIB Kiach@ikarii Ta iX MOXIHUBOCTI IS
3aCTOCYBaHHS B pillleHHIX KibepOesneku; Meton Aepes pimieHb (Decision
Trees) Ta HOro MareMaTHYHE BU3HAYCHHS.

Dopmysannsn komnemenyii: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamui pezyremamu naguannsn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani ddxcepena: 8,9, 12-20.

Jlexmis 7
2 rox

Jlexmis-Bizyamizamis




Tema 7. Mawunne naguanna ¢ kidepoesneyi. Ilpakmuune
3acmocysanna memoody oepee piuiens (Decision Trees).

3namu: pU3HAYAHHA MeTOIy nepeB pimens (Decision Trees) Ta mopsgok
HOro 3acToCyBaHHs JJIs pO3B’sI3aHHs 3a1a4 Kinacugikailii Ta perpecii.
Bmimu: 3actocoByBaTH MeTOA JEpeB pillleHb IS PO3B’s3aHHS 3agad
Kiacudikarii Ta perpecii.

Dopmysanna komnemenyiii: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezynomamu nasuanusn: PH3, PH17, PH19, PH20, PH23.
Pexomendosani dacepena: 14-20.

[IpakTrune
3aHATTSA 7
2 rox

O3HaliOMJICHHA 3 NPOrpaMHHUM 3a0€3[CUeHHSIM MAJs IIPOBEACHHS
HayKOBHX JOCIHiIKeHb, 30KpeMa Ha 0a3l MOBM NpOrpaMyBaHHS
Python Ta MeToniB MAamIMHHOrO HABYaHHS, Ta HOTO MpPaKTHYHE
3aCTOCYBaHHSL.

Tema 7. Mawmunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
MAWMUHHO20 HABYaHHA 3 euumenem (Supervised learning). Memoo oepes
Dpiwens (Decision Trees).

3namu: TpU3HAYCHHA METOMIB Kiacu(ikamii Ta IX MOMIHMBOCTI IS
3aCTOCYBaHHS B pillleHHSAX KibepOe3nekn; MeTon AepeB pimens (Decision
Trees) Ta HOro MareMaTHYHE BU3HAYCHHS.

Bmimu: 3acTOCOBYBaTM METOJ JepeB pillleHb JUIsl PO3B’sI3aHHs 3a/1ad
Kkiacuikarii Ta perpecii.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomenodosani dxcepena: 8,9, 12-20.

CamMocriiina
pobota 7
6 rox

CaMocrTiliHa MiJrOTOBKAa. YIOCKOHAJCHHS OTPHUMAaHUX 3HaHb Ta
YMiHb, OTpUMaHUX (HamOaHWX) 3a TIONMEpPEAHIMHU JIEKINEI0 Ta
MMPAKTUYHUM 3aHATTAM.

Tema 8. Mawunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
Mawunnozo Haeuanua 6e3 euumensn (Unsupervised learning).
Knacmepu3zauyia (Clustering). Memoo K-means.

3namu: TPU3HAYCHHS METOMIB KiacTepizamii Ta iX MOMUIMBOCTI IS
3aCTOCYBaHHS B DIillleHHIX KiOepOe3neku; Meton K-means Ta iioro
MaTeMaTUYHE BU3HAYCHHS.

Dopmysannsn komnemenyii: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamui pezyremamu naguannsn: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani dixcepena: 8,9, 12-20.

Jlexmis 8
2 rox

Jlexuis-Bizyamizamis

Tema 8 Mawunne naguanna ¢ kidepoesneyi. Ilpakmuune
3acmocysanns memody K-means.

3uamu: npusHayanus Mmerony K-means Ta mopsimok HOro 3acTocyBaHHS
JUTSL PO3B’sI3aHHSI 3a]1a4 KJIaCTepU3allii.

Bmimu: 3actocoByBatn Meton K-means Ta mopsmok Horo 3acTocyBaHHS
JUTSL PO3B’sI3aHHS 3a/1a4 KJIacTepr3allii.

Dopmysannsa komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.

[IpakTrune
3aHATTS 8
2 rox

OsHalloMJIeHHST 3 TpOrpaMHUM 3a0e3MeYeHHSIM JUI TPOBEICHHS
HAYKOBHX JOCIHiDKeHb, 30KpeMa Ha 0a3l MOBH NporpamyBaHH:
Python Ta MeToniB MamIMHHOTO HABYaHHS, Ta HOTO MpaKTHYHE
3aCTOCYBaHHS.




Pexomenoosani oaxcepena: 14-20.

Tema 8. Mawunne nasuanusa 6 kivepoesneyi. Mamemamuuni mooeni
Mawunnozo Haeuanua 6e3 euumensn (Unsupervised learning).
Knacmepu3zauyin (Clustering). Memoo K-means.

3namu: TPU3HAYCHHS METOMIB KIacTepisallii Ta iX MOMIJIHMBOCTI IS
3aCTOCYBaHHS B pillleHHAX KiOepOesmekn; merony K-means Tta iioro
MaTeMaTU4YHe BU3HAYCHHS.

Bmimu: 3actocoByBatn Meton K-means Ta mopsmok Horo 3acTocyBaHHS
IUISL pO3B’sSI3aHHS 3a7a9 KJIacTepH3allii.

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pexomenoosani oxycepena: 8,9, 12-20.

CamMocriiina
pobota 8
6 rox

CaMocrTiliHa MiJrOTOBKAa. YJIOCKOHAJCHHS OTPHUMAaHUX 3HaHb Ta
yMiHb, OTpPHUMaHUX (HaHO0AHWX) 3a TOMEPEeNHIMH JIEKI[€I0 Ta
MPAKTHYHUM 3aHITTSIM.

Tema 9. Mawunne nasuanus 6 Kibepoesneui. Memoou eubopy ma
ouyinku mooeni mawiunnozo Hasuanusn (Model selection and evaluation).
3namu: TpU3HAYCHHS Ta TMOPSJOK IEPEXPECHOI TEPEBIPKU: OIlIHKA
eexTBHOCTI  OIiHIOBa4a  (cross-validation: evaluating estimator
performance); METpUKH Ta MOPSIOK OIIHIOBAHHS: KiJbKICHA OIlIHKA SKOCTI
nporHo3iB (metrics and scoring: quantifying the quality of predictions);
MpU3HAaYeHHS KPUBHUX IEpeBipKu: MoOyaoBa OamiB A OI[IHKK MOJIENel
(validation curves: plotting scores to evaluate models).

Dopmysannsn komnemenyiin: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pekomenoosani oxcepena: 8,9, 12-20.

Jlexmis 9
2 rox

Jlexmis-Bizyamizartis

Tema 9. Mawunne Hasuanna 6 Kioepoesneui. Ilpakmuune
3acmocye6anna memooieé 6uoOOpy ma OUWIHKU MOOedi MAWUHHOZO0
nasuanusn (Model selection and evaluation).

3namu: TIpU3HAYCHHS METOMIB BHOOpPY Ta OINIHKH MOJEII MAaITHHHOTO
HaB4YaHHA.

Bmimu: 3actocoByBaTH MeTOAM BHUOOpPY Ta OIIIHKKM MOJETi MAIIMHHOTO
HaBYaHHS.

Dopmysannsa komnemenyii: K31, K32, K34, K35, K37-K310, K®3.
Ilpozpamni pezyrvmamu nasuanna: PH3, PH17, PH19, PH20, PH23.
Pekxomendosani dxycepena: 14-20.

IIpaxTnune
3aHATTSI 9
2 rox

Os3HaifoMJIeHHS 3 TPOrpaMHHUM 3a0e3MeUeHHsIM AJS MPOBEACHHS
HayKOBHX JOCIHiIKEHb, 30KpeMa Ha 0a3l MOBM NpOrpaMyBaHHSI
Python Ta MeroxmiB MamIMHHOTO HaBYaHHS, Ta HOTrO MpPaKTUYHE
3aCTOCYBaHHS.

Tema 9. Mawunne nasuanus 6 kibepoesneui. Memoou eubopy ma
ouyinku mooeni mawiunnozo Hasuanusn (Model selection and evaluation).
3namu: TpU3HAYCHHS Ta TOPSAJOK TIEPEXPECHOI TEPEeBipKH: OIliHKA

Camocriiina
po6oTa 9
6 ron

CamocrifiHa TiATOTOBKA. YIOCKOHAJICHHS OTPHMAaHHWX 3HAHb Ta
yMiHb, OTpHMaHMX (HagOaHWX) 3a TMONEepPEeIHIMH JIeKI€0 Ta
MPAKTHYHUM 3aHITTSM.




edekTUBHOCTI  omiHIOBaua  (cross-validation: evaluating estimator
performance); METPUKH Ta MOPAIOK OIIHIOBAHHS: KiJIbKiCHA OIliHKA SKOCTI
mporHo3iB (metrics and scoring: quantifying the quality of predictions);
NpPU3HAYEHHS] KPUBUX IEPEBIpKH: MoOymoBa OalliB Uil OLIHKKA MOJeNei
(validation curves: plotting scores to evaluate models).

Bmimu: 3acTocOBYBaTH METOIM BUOOPY Ta OI[IHKM MOJETI MAaIIMHHOTO
HABYaHHSI.

Dopmysannsn komnemenyiiu: K31, K32, K34, K35, K37-K310, K®3.
IIpozpamni pezyremamu nasuannsn: PH3, PH17, PH19, PH20, PH23.
Pexkomenoosani oxcepena: 8,9, 12-20.

MATEPIAJIBHO-TEXHIYHE 3ABE3IIEYEHHA JUCLHUIIJIITHU

Komn‘totepHe oOnagnanHs, Mepexa [HTepHeT, mporpamMue 3ade3nedeHHs MOBH mporpamyBanHs Python 3.11.1, miardopma Google Colab abo mporpamue 3a0e3neueHHs
Jupyter Notebook, 6i6mioTeka mporpam Scikit-learn, 6i6mioreka nmporpam Pandas, 6i6mioTteka mporpam NumPy, 6i6moreka nporpam Matplotlib, 6i6mioTexa mporpam Seaborn,
Canadian Institute for Cybersecurity datasets.
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ITOJIITUKA KYPCY («ITPABUJIA I'PN»)

Kypc nependayae poOOTy B KOJIGKTHBI.

CepenoBuitie B ayTUTOpIi € IPY>KHIM, TBOPUHM, BIIKPUTHM JI0 KOHCTPYKTUBHOT KPUTHKH.

OCBO€EHHSI IMCIUTTTIHM Tiependadae 000B’I3KOBE BiIBIYBaHHS JICKIIIH 1 IPAKTHIHIX 3aHSTh, & TAKOXK CAMOCTIHHY poOOTy.

Camocriiina po0oTa BKITIOUAE B ceOe TeOpeTUIHE BUBUCHHS TIMTaHb, 1110 CTOCYFOTHCS TEM JICKIIMHUX 3aHSTh, SIKi HE BBIMIILIM B TEOPETHIHHUIH KypC, 00 5K OYITH PO3IILHYTI KOPOTKO, X
TIOTTIHOIeHA MPOPOOKa 33 PEKOMEH/IOBAHOIO JIITEPATYPOIO.

'Yci 3aBmaHHs, TiepeaoadeHi IporpaMoro0, MArOTh OyTH BUKOHAHI Y BCTAHOBJICHHH TEPMIH.

SIKIIO CTYJIGHT BiICYTHIMH 3 TOBKHOI MPHYMHH, BiH MPE3ESHTYE BUKOHAHI 3aBIAHHSI ITi]1 YaC CAMOCTIMHOI IMiIN0TOBKY Ta KOHCYJIBTALTll BUKJIaJIaua.

[1ix yac poGoTH Haz 3aBAAHHAMHM HE IOITYCTHMO MOPYIICHHS aKaIeMiqHOI J00pOYECHOCTI: IPY BUKOPUCTaHHI [HTepHET pecypciB Ta IHIIMX HKeper iHGopMallii CTyIeHT MOBUHEH BKa3aTh
JDKEpEsIo, BUKOPHCTAHE B XOJIi BAKOHAHHSI 3aBaHHsI. Y Pa3i BUSBIICHHS (DAKTy IUIariary CTYJICHT OTpUMYe 3a 3aBaaHHst 0 OaiB.

CTyneHT, SIKHi CITi3HUBCSL, BBOKAETHCS TAKUM, 1110 IPOITYCTHB 3aHATTS 3 HETIOBAKHOI IPUYMHY 3 BUCTaBIeHHM () OaliB 3a 3aHATTS, 1 Y IBOMY Ma€e NPaBo OyTH HPUCYTHIM Ha 3aHSTTI.
3a BUKOpHICTaHHS Telle(hOHIB 1 KOMIT IOTEPHHX 3ac00iB Oe3 I03BOITY BUKIIA (a4, TIOPYIIeHHS AUCIAIITIHN CTYICHT BUIAJIETECS 3 3aHATTS, 32 3aHATTS oTprMye O OaJTiB.

* KPUTEPII TA METOIM OIITHIOBAHHS

YMOBOIO JOITyCKY J0 TiICYMKOBOTO KOHTPOITO € HaOpaHHs cTyAeHToM 30 0alliB y CyKyITHOCTI 3a BCiMa TeMaM# JUCIUATLTIHA

DopMH KOHTPOIIEO Bumm HaBuasbHOI poboTH OuiHroBaHHs

OTOYHMIT | * TIPUCYTHICTD Ha 3aHATTSX (TIPH MPOITYCKaxX 3aHSATH 3 TTOBAKHNX TIPUYHH JIOITYCKAETHCS BiIIPAITFOBAHHS
KOHTPOJIb

Poooma na 3anammsx, y m.u..

IpOiiieHoro MaTepiaTy) 3a KOkHe BifBigyBanns 0,5 Oama

® 3BIT PO BUKOHAHHA ITPAKTUYHOI'O 3aBAAHHA 3a KOJKEH 3BIT MaKCUMyM 1 Gamnis

JonatkoBa VYyacTh y HAyKOBUX KOH(EPEHIIISIX, TTATOTOBKA HAYKOBHX ITyOITIKallii, OTpUMaHHsI MiKHApOITHOTO cepTH(iIKaTy 3a

OLIIHKA HanpsIMOM 3BUTHHSAETHCS BiJT 3QTTKY

IIACYMKOBE | Meroro 3a51iKy € KOHTPOIIb CHOPMOBAHOCTI MPAKTHYHUX HABUYOK Ta MPO(ECIHHIX KOMIIETEHTHOCTEH, HEOOXi THUX

OLIHIOBAHHS | 1711 BUKOHAHHSI HAYKOBOT pOOOTH. 46 GamniB

3aiK 3ajlik TPOXOWTH Y MMCEMOBIH a00 YCHIl hopMi.

MIJICYMKOBA OLIIHKA 3A JUCLHTLITHY

. . . OuiHka /3anuc 6 3aikosiil
Oaym Kpurepii ouinropanus PiBeHb KOMIIETEHTHOCTI . ;
sidomocii
- CTyJeHT IEMOHCTPY€E TOBHI ¥ MillHI 3HaHHS HAaBYaJBHOTO Marepialy B 00Cs3i, 110 BiamnoBinae | Bucokmii
S |pobouiii mporpaMi JUCUUILTIHY, IPABUIBHO i OOIPYHTOBAHO NMpUIiMae HEOOXinHI pilleHHs B pi3HuX |IloBHICTIO 3a0e3neyye BUMOTM 1O 3HAHb, Bigminno /
g' HECTAHJAPTHHUX CHTYALIisX. YMiHb 1 HABMYOK, IO BUKJIAACHI B PoOOUii 3apaxoBaHo (A)
BMie peanizyBaTu TeOpeTHYHI MOJIOKSHH AUCIUILTIHA B TIPAKTUYHHUX PO3paxyHKax, aHAII3yBaTH Ta | MporpaMi JWCUHMILTIHA. BracHi mpornosumii



https://matplotlib.org/stable/index.html
https://seaborn.pydata.org/tutorial.html
https://numpy.org/doc/stable/
https://www.unb.ca/cic/datasets/index.html

CIIIBCTaBJISITH JaHi 00°€KTiB AisSUTBHOCTI (haxiBLl HA OCHOBI HAOYTHX 3 AaHOI Ta CYMIKHUX AUCLUILTIH
3HaHb Ta YMiHb.

3Hae cydacHi TEXHOJIOTii Ta METOMM PO3paxyHKIB 3 JaHOI JUCIMIUIIHM. 3a Yac HaBYaHHS IIPH
MPOBENICHH] MPAKTUYHHUX 3aHATh, [P BUKOHAHHI 1HAWBIIYAIbHUX / KOHTPOJIBHUX 3aBIaHb MPOSBHB

CTyJeHTa B OLIHKaXx 1 BHUpileHHI
NPAKTUYHKUX 337134 MiIBHIIYE HOTO BMIHHS
BUKOPHCTOBYBAaTH 3HAHHS, SIKi BIH OTpHMAaB
NpYA BUBYCHI IHIIMX JUMCIMILTIH, a TaKOX

3Hae cyyacHi TEXHOJOTII Ta METOJM PO3PaxyHKIiB 3 JaHOi JWCIMIUIIHA., 3a 4Yac HABYAHHS IIPH
MPOBE/ICHHI TPAKTUYHUX 3aHATh, MPU BUKOHAHHI IHAWBIMYaTbHUX / KOHTPOJBHUX 3aBIaHb Ta
TTOSICHEHHI IPUHHSITHX PillIeHb, TA€ BUYIEPITHI TOSICHEHHSI.

3MIHIOIOTBCS TTOPIBHSIHO 3 TIPUKIIAIAMH, IO
PO3TIITHYTI IPH BUBYCHI JUCIATUTIHH

BMIiHHSI CaMOCTI{HO BHPpIlIyBaTH IOCTaBIICHI 3aBAAHHS, aKTHBHO BKJIIOYAaTHCh B IHMCKYCil, MOXe|3HAHHS, HaOyTi NpU  caMOCTiHHOMY

BIJICTOIOBATH BJIACHY MO3MIIO B ITAHHSIX Ta PIlICHHSX, 110 PO3IIsAatoThesl. 3MeHmenHs  100- HOTIOJICHOMY BHBYCHI ITUTaHB, 110

OanpHOT OLIHKM MOXe OyTH TOB’si3aHE 3 HEJOCTATHIM PO3KPHUTTSM TIHUTaHb, IO CTOCYETHCS |BIAHOCATBCS 1O  AWCUMIDIHM,  siKa

JWCLUIUTIHY, SKa BUBUYAETHCS, aJle BUXOAUTH 3a PaAMKH 00’eMy Marepiany, nepegdadyeHoro poOoUoro | BABYAETHCS.

IpOrpaMoro, abo CTYIEHT IPOSBIISIE HEBIICBHEHICTh B TIYMAUCHHI TEOPETUYHUX IIOJOKECHb YU

CKJIQJHHX NPAKTUYHUX 3aB/JIaHb.

CTyaeHT IEMOHCTPYE TapHi 3HaHHS, J00pe BOJIOJIE MaTepiaioM, IO BiMOBigae poOoYil mporpami Tocraiii

JMCLUIUTIHA, pOOUTD HA iX OCHOBI aHaJli3 MOXKJIMBHX CHTYyaliil Ta BMi€ 3aCTOCOBYBaTH TEOpPETHYHI .

. . . . . .. | 3abe3neuye CTYACHTY caMocCTiiiHe

o | TOJIOKEHHS TIPH BUPILICHH] MPaKTHYHUX 33/1a4, aJie JOITyCKae OKpeMi HeTOYHOCTI. Bmie camocTiitHO .
=) . . BHPIIICHHS. OCHOBHUX MPAaKTHYHUX 3a1a4 B Hobpe /
% | BUIIPABIATH JOMYIIEHI TOMMIIKH, KUIBKICTb SKHX € HE3HAUHOIO. o . 3
o yMOBax, KOJHM BHXiIHI JaHi B HHX apaxosaHso (B)

75-81

CTyneHT B 3aranbHOMYy J00pe BOJOJi€ MarepiajioM, 3HAa€ OCHOBHI IIOJIOKEHHS Marepiamy, 0
BiATIOBiIa€ poOoUiil mporpamMi TUCHMILTIHM, POOUTH Ha IX OCHOBI aHAJIi3 MOYKIIMBUX CHUTYyaLliil Ta BMi€
3aCTOCOBYBAaTH TIPH BHUPINICHHI THIOBUX NMPAKTHYHUX 3aBIaHb, ajie JIOIyCKae OKPEeMi HETOYHOCTI.
BMi€ MOSICHUTH OCHOBHI IMOJIOKEHHSI BUKOHAHMX 3aBJIaHb Ta JATH TPABWIbHI BIJMOBIII MPH 3MiHI
pe3ynbTary TMpu 3aJaHiii 3MiHI BHXigHMX mapamerTpiB. [loMHIKM y BIINOBIZSIX/ pilICHHAX/
po3paxyHKax HE € CHCTEMHHMH. 3HAa€ XapaKTePHCTUKA OCHOBHHX TOJIOKEHb, IO MaloTh
BHU3HAYAJIbHE 3HAUCHHS IIPH TIPOBEICHHI NMPAKTUIHWUX 3aHATh, NPH BUKOHAHHI 1HIWUBIAyaTbHHUX /
KOHTPOJILHUX 3aBJIaHb Ta MOSCHEHH] MPUHHSITHX PilllcHb, B MEKaX MCIMIUTIHM, 1[0 BUBYAETHCSL.

JlocTaThiii

KoHkpeTHuii  piBeHb, 32  BHBYCHUM
MarepianoM pob6o4oi NporpamMu AUCHUILTIHH.
JonaTkoBi MWTaHHS TPO  MOXITHBICTb
BUKOPHUCTaHHS TEOPETUYHUX IIOJIOKEHb IS
NPaKTUYHOTO BUKOPUCTAHHS BUKJIMKAIOThH
YTpyIHEHHS.

Hobpe /
3apaxosano (C)

CTyaeHT 3acBOIB OCHOBHHUI TCOPETHYHUM Marepial, mependayeHuli poOOYO IPOrpamMoro

LinicHicTh po3yMiHHSI MaTepiaiy 3 TUCHUILIIHH Y CTYICHTA BiJICYTHI.

. . CepenHiii
< |JWCIMIUTIHHA, Ta PO3yMi€ TOCTAHOBY CTaHIAPTHUX MPAKTUYHUX 3aBJIaHb, Ma€ IPOTIO3MIIii 00 o .
= . o3y 10BY ap P ’ p . 3abe3niedye JOCTaTHRO HAMIMHUN PIBCHb 3a10BIIBHO /
< |HampsAMKy iX BupimieHb. Po3ymie OCHOBHI TOJOXEHHs, IO € BHU3HAYAIBHHUMH B KypCi, MOXE| .
) . L BiATBOPEHHS OCHOBHHX TIOJIO’KEHb 3apaxosano (D)
BUpIIIYBaTH MOAIOHI 3aBaHHS THUM, L0 PO3MBAAINCH 3 BUKJIAJadeM, aje OOMyCKae 3HAYHY A
KUTBKICTh HETOUHOCTEH 1 rpyOHX TOMIJIOK, sIKi MOYKE YCYBATH 3a JOTTOMOT'OF0 BHKJIa1ava.
CrynmeHT Mae TI€BHI 3HAHHSA, TepeadadcHi B poOOdill TporpaMi AUCIUILIIHK, BOJIOJII€ OCHOBHUMH
TIOJIOKCHHSAMH, 10 BUBYAIOTBCS HA PIBHI, SIKWH BH3HAYAEThCA SK MiHIMaIbHO pomycTumuid. 3 |Cepemmiid
@i BUKOPUCTaHHSIM OCHOBHHMX TEOPETHYHHUX IOJOKEHb, CTYACHT 3 TPYIHOLIAMH TOSCHIOE MMpaBwia|€  MIHIMAIbHO JOMYyCTHMHM Y  BCIX 3a10BUTBHO /
@ |BupillleHHsT TPaKTUYHUX/PO3PAXyHKOBHX 3aBlaHb MCIUIUTIHA. BHWKOHAHHSA MPAKTHYHUX /|CKIaIOBUX  HABYAIBHOI  MpOrpamu 3 3apaxosano (E)
IHAUBIAyaTbHUX / KOHTPOJBHHUX 3aBIaHb 3HAYHO (HOPMAIi30BAHO: € BiMMOBITHICTH AITOPUTMY, aJIe | AUCITUTLTIHH
BiICYTHE TTIMOOKE pO3yMiHHS pOoOOTH Ta B3a€MO3B’A3KiB 3 iHITMMH AUCHUILTIHAMH.
CTyneHT MOXe BiITBOPUTH OKpeMi (hparMeHTH 3 Kypcy. N He3anoBuisHO 3
N % P Kpevti hp ypey . .| Huzbkuid MOXJIMBICTIO
@ |Hespaxarounm Ha Te, MO MPOrpaMy HAaBYABHOI AWCIMIUIIHK CTYJEHT BUKOHAB, IPAIfOBaB BiH . N
w - . S . . . ) He 3a0e3nedye npakTiH4HOI peaizamii 3a/1a4, | TOBTOPHOT'O CKJIAJaHHsA)
& | macuBHO, 10TO BiATIOBIAI MiJ] Yac MPAKTUIHUX POOIT B OLTBIIOCTI € HEBIpHUME, HEOOTPYHTOBAHUMH. . . /H B
110 (POPMYIOTBCS TIPU BUBYEH] TUCIUTLTIHA e sapaxosato (FX)

3QTKOBY KHUMHCKY HE




NpoCMasIENbCst

1-34

CTyzeHT MOBHICTIO HE BUKOHAB BUMOT pOO0YOT MpOrpaMyl HABYAITBHOT TUCIUTLTIHH.
Horo 3HaHHA HA MTIICYMKOBHX €Tanax HaBYaHHA € pparMEeHTapHUMU.
CryneHT He JOMyIIeHUH 110 3734l 3aJiKy.

He3zanoBianauii

CrynmeHt HE I ATOTOBICHUIA
CaMOCTIHHOTO  BHUpIIICHHS  3ajad,
OKPECIIIOE METa Ta 3aBJIaHHS TUCITUILTIHA

bi (o)
K1

HezanoBiibsHo 3
000B’I3KOBHUM TTOBTOPHUM
BuBueHHsM / He momyrmermit
(F) B 3anixogy kHuoicky He
NpOCMAGTSENbCA




