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8. IouiTuka Kypcy

CucteMa BUMOT, SKi CTaBIISATHCS TEPEl CTYACHTOM:
— BiIBiyBaHHS JEKI[IHHUX Ta JIAOOPATOPHUX 3aHATH € 000B’I3KOBOIO CKJIAJIOBOIO BUBUEHHS MaTepialy;
— Ha JIEKI[ii BUKJIaJa4 KOPUCTYETHCS BIACHUM MPE3EHTALIITHUM MaTepialloM; BAKOPHCTOBYE T'YTJI-IUCK Ul BUKJIAJaHHS MaTepiary MOTOYHO1

JIeKITii, ToAaTKOBOI iH(OpMAIlii, 3aBIaHb 0 TaOOPaTOPHUX POOIT Ta iHIIIE;

— TWTaHHS Ha JIEKIIii 3a]Jaf0ThCS y BIIBEICHUH /IS IIHOTO Yac;

— 3BITH 3 JJaOOPATOPHUX POOIT 3aBaHTAKYIOTHCS HAMEPEI0IH1 3aXUCTY; IS 3aXUCTY JIabopaTopHO1 poOOTH HEOOXITHO MPOIEMOHCTPYBAaTH
poOOTY BIAMOBITHOT 3aBJAHHIO TIPOTPAaMU Ta BIIMOBICTH HA MMUTAHHS 100 MPOTPaMU Ta KOHTPOJIBHI TUTAHHS,

— JI0JaTKOBI OaIi BUCTABJIAIOTHCS 32 CAMOCTIIHE ONaHYBaHHS TEOPETHYHHM MaTepiajioM Ta po3B's3aHHS 3a/1a4;

—~ MOJYJIbHa KOHTPOJbHA POOOTH MUIIETHCS Y BUTIISAI TECTY 1 MPOBOUTHLCS O€3 3aCTOCYBaHHS JOMOMDKHUX 3ac00iB (MOOLUTBHI TenedoHu,

IUTAHIIETH Ta iH.); Pe3yJIbTaT 3aBaHTAXYEThCs Y (haiiini yepe3 ryra-Gpopmy 10 BIIMOBITHOT AUPEKTOPIT TyTII-AUCKY;
— mrpadHi 6aaM BUCTABISIOTHCS 32 HECBOEYACHY 3/1auy JIA00OPATOPHUX POOIT O3 MOBaKHHUX MPUYMH; IEPETUCYBAHHS MOYTHHOT KOHTPOJIBHOT

po6otu. Kinbkicts mtpaduux 6aniB He 6inbire 10.

9. Cxema Kypcy

Tema, ocHOBHI NUTaHHA / 3aBIaHHSA Posnoxgin ®opMu Ta METOAH Jliteparypa. 3aBaaHHs 1)1 CAMOCTIiliHOT po00TH, TO ®opma
TOWH 32 NMpoBeIeHH s Pecypcu B KOHTPO.110, Oa/1n
TeMaMH iHTepHeTi
Ta
(popmam
U 3aHATH
(neHna/3a
04HA)
Jlexnist 1. [IpuiiHATTS Kpamux pilieHb Ha Jlekuig-Bizyamnizaitis OcHoBHa: 1. OnpamroBaty NeKIIHHUN MaTepial OnutyBaHHS Ha
ocHoBi 1anux. Po3Binka manmnx (3 BUKOpUCTaHHSIM 1,2 (3 ronm) JIeKIT
1. Mera 300py naHuX - MpuAMAaTH Ha iX OCHOBI npe3eHTallii) Honatkosa:
pilIeHHS 1-7 2.* Bukonatu BmpaBu 1-7 [2, ¢.96-102] | [IepeBipka
2. bararo cxoxux pilieHb 2 (3,5 ron) BUKOHAHUX
3. Ponp aHamiTHKA JaHWUX Ta HAYKOBIIS 3 TAaHUX 3aBJlaHb

4. CriBrpans pizHUX (axiBIiB
5. 3aBaHTa)KeHHs TaHUX
6. PekoMeHJ0BaHa apXiTeKTypa AaHUX

(0-7 nomatkoBuUX
0ain)




(0-5 Gauis)

JlabopatopHe 3auaTTa 2. OCHOBU
MalmuHHOro HaBYaHHd B Google Cloud - 1

Opeanizayitini HOY-xay OJist 6NPOBAOINCEHHS OmnnaifH TecTyBaHHA OcHoBHa: O3HalioMHTHCS 3 BiJleOMaTePiaioM CTOCOBHO [epesipka
MAWUHHO20 HABUAHHS 1,4 nabopaTopHoi poboTH pe3ynbTaTiB
1. [potitu tect “Ax Google podbuts ML” (5 1 HonaTtkosa: (4 ron) TECTYBaHHS
3aruTaHb) 2 (0-2,25 Gamnis)
(0-1,25 Gamnis)

2. Ipoiitu tect “Lo o3Havyae OyTH nepIMMH

B Tajly3i INTYYHOTO iHTENEeKTY” (4 3amnTaHHs)

(0-1 Gauri)

JlabopaTtopHe 3anatTa 3. OcHOBU

MalmuHHOro HaB4YanHs B Google Cloud - 2

Po3pobra mawunnoeo nasuanns 3 Vertex Al [IpakTnuna pobota 3 OcHoBHa: OsHaifoMuTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka

1. BukonaTu 3aBanHs 1a6opaTopHOi poboTH Google Cloud 1,4 BHUKOHAHHS JJaO0OpaTOpHOi poOOTH BHUKOHaHHS
“BukopucraHHs HA00OPY JaHHUX 300paKeHb JIs Platform Honatkosa: | (6 ron) J1abopaTopHOi
HaB4YaHHS AutoML moxemi” OmnunaiiH TecTyBaHHS 2 poboTu Ta
(0-3,5 GamiB) 4,5 pe3ynbTaTiB
2. Bukonatu 3aBiaHHs 1a00paTOpHOT poOOTH TECTYBaHHS
“HaBuyaHHs MoJielTi Kilacudikallii Bizieo 3a (0-9,75 6auis)
nonomororo AutoML”

(0-3,5 6amniB)

3. [Ipotitu Tect “Po3pobka MaIMHHOTO

HaB4aHHs 3 Vertex Al” (7 3anutanb)

(0-2,75 Ganis)

JlabopaTtopHe 3anatTa 4. OcHOBU

MalIuHHOro HaB4YaHHA B Google Cloud - 3

Po3pobra mawunnoeo nasuanns 3 OmnunaiiH TecTyBaHHS OcHoBHa: O3HaiioMHTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka
Hoymoyxkamu Vertex 1,4 nabopatopHoi poboTH pe3ynbTaTiB
1. [poiitu Tect “Po3pobka MamMHHOTO 1,5 HonatkoBa: | (6 rox) TECTYBaHHS
HaBUYaHHS 3 HOyTOyKamu Vertex” (6 3alUTaHb) 2 (0-3,5 GauiB)

(0-1,5 6amniB)

2. Ipoiitu tect “Kpamii npakTuku
BIIPOB/KEHHSI MAIIMHHOT'O HABYaHHS Ha
Vertex Al” (4 3anutanHs1)
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O3zHalioMJIEHHS 3 TaHUMHU

BuznaueHHs npo0OiieM, siki TI0B’s3aHi 3 TaHUMHU

Po3B’3yBanHs mpoOiieM, siKi TIOB’s3aHi 3 SIKICTIO JaHUX

[Nornubnene gocmimKeHHS JaHUX

[linroToBKa nanmx

OcHoBHa ifes iHpOpMAaIiifHOro HaBYaHHS

OcHosu iH(opMmaniliHoro HaByanHs. Jlepesa pimens. EnTpomniiina monens lennona. [Hdopmanilinuii Burpam

Cranpmaptauii miaxin iHGopmamniiHoro HaBuaHHs: anroputM 1D3. Tpuknaza

OcHoBHa iies HAaBYaHHS HA OCHOBI CXOXKOCTI

OcHoBH HaBYaHHS Ha OCHOBi cxoxocTi. [Ipoctip o3Hak. BumiptoBaHHs moaiOHOCTI 32 TOMTOMOTOI0 METPHUKH BiJICTaHi

CranmapTHUH TiXi1 HABYAHHS Ha OCHOBI CXOXKOCTi: aNTOpuTM Haiibmmxunx cycinis. [Ipukian

OcHoBHa iiest IMOBIPHICHOTO HABYAHHS

OcHoBu iiMoBipHicCHOTO HaBuaHHs. Teopema baeca. baiieciBcbke MporHo3yBaHHs. Y MOBHA HE3AJISKHICTD 1 hakTOpU3allis

CranmapTHHHA TiAXi1 KMOBIpHICHOTO HaBYaHHS: HAaiBHa Mojenb baeca. [Ipuknan

OcHoBHa ifies HaBUYaHHS HA OCHOBI TOMHUJIOK

OcHoBH HaBYaHHS Ha OCHOBI moMuJIoK. [IpocTa miniliHa perpecisi. BumiproBanns nomuiok. [loBepxHi MOMHUIIOK

CranmapTHHA TiIX11 HABYaHHS Ha OCHOBI IOMHIIOK: MHOKMHHA JTiHiI{HA perpecis 3 rpafieHTHUM ciiyckoM. baratoBumipHa JiHiiiHa perpecist
HaBuanHs Ha ocHOBI moMuIIOK. ['panieHTHHI ciyck. BuGip TemmiB HaBYaHHS Ta TOYaTKOBHX BaroBUX Koe(illi€HTiB

HaBuanns Ha ocHOBI mommiok. [Ipukian

OcHoBHa ifest TTMO0KOr0 HaBYaHHS

OcHnosu rimbokoro HaBuaHHs. LItyuni Heiiponu. [lITyuni HelfiponHi Mmepexi. HeliponHi Mepexi sk MaTpuuHi onepanii. Heniniini ¢pyHkuii akTuBamii
CranmapTHUHA TiAXiA ITHOOKOT0 HaBYaHHS: ajrOPUTM 3BOPOTHOTO MOIIMPEHHS TOMUJIKH Ta TPAJI€EHTHUH CITyCK. 3arajibHa CTPYKTYpa ajirOpuTMy
I'muboke naByanHs. [Ipukian: BUKOPUCTaHHS aJlTOPUTMY 3BOPOTHOTO MOLIMPEHHS TOMIIIKY JJ1s1 HABYaHHS MEPEX1 MPSIMOTO MOLIMPEHHS AJIs 3a]1a4i
perpecii

Benuxi oani ma mawunne nasuanns ¢ Google Cloud

Tnorcenepis danux 015 NOMOK0BOI nepedayi OaHux

Poboma 3 senuxumu danumu 3a oonomozoio BigQuery

Bapianmu mawunnozo nasuanns 6 Google Cloud

Opeanizayitini HOy-xay 0151 6NPOBAONCEHHS MAUUHHO2O HABUAHMHS

Pospobra mawunnoeo nasuanns 3 Vertex Al

Po3pobra mawunnoeo nasuanns 3 noymoykamu Vertex

THokpawenns 0anux 3a 00NOM0O20H0 00CTIOHUYBKO20 AHAIZY OAHUX

Ocobausocmi 3acmocy8anis MawUHHO20 HA8UAHHS HA NPAKMUYT

Hasuanus AutoML-mo0eneti 3a 0onomozoro Vertex Al

Mawunne nasuanns 3a donomoeoro BigQuery ML



Bonu HaBYaThCs BUKOHYBATH PO3BIAYBaJIbHUM aHAII3 TaHUX, MIATOTOBKY JaHUX Ta 3/IHCHIOBATH MAITMHHE HABYAHHS HA BETTUKUX JIAaHUX.
[lepenbadyeHo KOHTPOJIb AKOCTI OTPUMAHUX 3HAHb y BUTJIAJII MOYJIBHOI KOHTPOJIBHOI POOOTH.

3. Merta Ta uinai kypcy
Merta kypcy - (OpMyBaHHS y CTYACHTIB TCOPETUIHUX 3HAHD 1 TPAKTUYHUX YMiHb 3aCTOCOBYBATH METOJIHU 1 3ac00M 30MpaHHs, 30epiranHs;,
aHai3y Ta 0OpOOKH BEITMKUX JaHUX.
3aBaHHSIMH BUBYCHHS HABYAILHOT TUCIUILTIHU “MeTo i 13aco0M 00pOOKH BEMKUX JaHUX  TepeadadeHo:

3HaHHA

METOIiB Ta 3acO0iB arperailii Ta iIHTErpyBaHHS BEJIUKUX JaHUX PI3HUX THUIIIB;
METO/IiB Ta 3aC00IB MPOCKTYBAHHS CXOBHIIT JIJIsl 30epiraHHs BEJIMKHUX JTaHUX;
METO/IiB, 3aC00IB Ta IHCTPYMEHTIB IHTEIEKTYaJIbHOT 0OPOOKH BETMKUX JaHUX;
METO/IB Ta 3acO0iB Bi3yasi3allii BETUKUX JaHUX;

METO/IiB Ta 3aC00IB OTPUMAaHHS 3HAHHS 3 BETUKUX JTAaHUX.

YMinua

BUKOPUCTOBYBATH IHCTPYMEHTAIbHI 3aCO0M IHTErpallii pi3HOTUIIOBUX BEJIMKHX JIAHUX;

MPAaBUIBLHO OOMPATH Ta BUKOPHCTOBYBATH METOIH Ta aJITOPUTMHU JUTst pinbTparii, Bamimalii Ta 30epiranHs BeIUKHUX JTaHHX;
MPABWJIBHO 00MpATH HAKOLIBII iH(DOPMATHBHI CITOCOOU Bi3yallizailii BETUKUX JTaHUX;

OTPUMYBATH 3HAHHS [UIIXOM aHAaJi3y BEIHKHUX JTAHUX;

MPOEKTYBATH Ta PO3POOIATH MPUKIIAAHI iHPOPMAIiHI MPOTpaMu ISl aHATI3Y BETUKUX JAHUX Ta MPUHHATTS pillieHb Ha OCHOBI OTPUMAaHO1
iH(pOopMmarii.

4. KoMmneTeHTHOCTI Ta 04iKyBaHi pe3yJIbTaTH HABYAHHS

Hauanpna qucnurmiina “Mertoau i 3acobu 00poOKH BeTUKUX MaHUX 3a0e3nedye GopMyBaHHS TaKUX KOMIIETEHTHOCTEH, epei0aueHIX OCBITHBOO
MIPOTpaMoIo MiIrOTOBKHU MaricTpiB cnerianbHocTi: 126 [HpopmariiiHi cucTeMu Ta TeXHOJIOTII.



InTerpajibHa KOMIETEHTHICTh: 3/IaTHICTh PO3B’SI3yBaTH CKII/HI CIeLiali30BaHi 3a7a4di Ta IpakKTU4IHI TpodiemMu y chepi 0OpoOKH BEIUKUX
JaHUX, IO TIepeI0avaroTh 3aCTOCYBAaHHS BiIIIOBITHUX METO/IIB Ta 3aCO0IB.

3arajbHi KOMIIETEHTHOCTI:

3KO01. 3maTHIiCTh 10 aOCTPAKTHOTO MUCIICHHS, aHAI3Y Ta CHHTE3Y.

3K02. 3naTHicTh CHITKyBaTHUCS IHO3EMHOIO MOBOIO.

3K05. 3naTHicTh OIiHIOBATH Ta 3a0e3MeuyBaTH SKiCTb BUKOHYBAaHHX POOIT.
3K06. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIisIX.

CrneniauabHi (¢paxoBi, npeaMeTHi) KOMIIETEHTHOCTI:

CKO1. 3narnicTs po3pobmstu Ta 3acrocyBatu ICT, HeoOXifH1 A1t pO3B’A3aHHS CTPATETTYHMUX 1 MOTOYHUX 3a]1ad.

CKO04. 3natHicTh po3po0asTH MaTeMaTH4H1, iH(QOpPMAIliifHi Ta KOMIT I0TepHi MoJesi 00 €KTIB 1 mpoueciB iHpopmaTu3zartii.

CKOS5. 3naTHICTh BUKOPUCTOBYBATH Cy4acH1 TEXHOJIOTI{ aHAII3Y TaHUX JJIsl ONTUMI3allii mpoueciB B iHQOpMaIiHHUX CUCTEMAX.

CKO08. 31aTHICTh YIPaBISTH Ta KOPHCTYBATUCS CYYaCHUMH iH(POpMAIliiTHO-KOMYHIKAI[IHHUMHU CUCTEMaMH Ta TEXHOJIOTISIMH, Y TEpIIy Yepry,
OpIEHTOBAaHMMH Ha POOOTY Y JIOKAIBHIH Ta rI100aIbHIA MEpexi.

CKO09. 3natHicTh po3B'sS3yBaTH NPAaKTUYHI 3aBJJaHHS, BUKOPUCTOBYIOUH 3HAHHS CUCTEM XMapHUX OOUHCIICHb, apXITEKTYPH Ta CTaHAAPTIB
KOMYHIKaI[IHIX 3aC00IB pO3MOICHIX 00UNCIIeHb, KOHIEMIIIH MapaieasHoi 00poOku iHpopMarrii.

3riiHO 3 BUMOTaMH OCBITHBO-TIPOdeciiiHOl mporpamMu, pe3yabTaTaMi BUBYEHHS JUCIUILTIHY “MeTou i 3ac00M 00pOOKHM BEIMKUX JaHUX €
TaKi:

PHO1.BigmykoByBaTu HeoOXiHY iH(OpMAIIiIO B HAYKOBIH 1 TEXHIUHIN JiTeparypi, 0a3ax JaHMX, IHIINX JUKepelaxX, aHAJi3yBaTH Ta
OI[iHIOBATH 110 iH(OPMAITIFO.

PHO2. BinpHO cmijikyBaTHCh JepKaBHOIO Ta IHO3EMHOIO MOBaMHU B HAyKOBii, BAPOOHHUYIH Ta COIIaIbHO-CYCITUTRHIN cepax MisUTbHOCTI.
PHOS8. Po3po0siTu Moieni iHpopMaIiiHUX MPOLECIB Ta CHCTEM PI3HOTO KJIacy, BAKOPHUCTOBYBATH METOIM MOJETIOBAaHHS, (popMaizarii,
NTOPUTMI3allii Ta peaiizalii Mojesel 3 BAKOPUCTAaHHSIM CyJacHUX KOMIT FOTEPHHX 3ac001B.

PHO09. Po3p00./isiTH i BUKOPHCTOBYBATH CXOBUINA IAHUX, 3AICHIOBATH aHAIII3 JaHUX JJISl TATPUMKH IPUHHSATTS PillIeHb.

PHI11. Po3p’si3yBaTu 3a71a4i nudpoBoi Tpanchopmartii y HOBUX ab0 HEBIIOMHX CEpeIOBHINAX HA OCHOBI CIEI[ialli30BaHUX KOHIIETITyaIbHUX
3HaHb, [0 BKIIFOYAIOTh CYJacHI1 HAYKOBI 300YTKH y cdepi iHpopMaIiitHIX TEXHOIOT1H, JOCT/PKEHb Ta IHTETrpallii 3HaHb 3 PI3HUX TaTy3eH.
PHI12. lemoHcTpYBaTH 3HAHHS Cy4acHOTO PiBHSI TEXHOJIOTIH iHPOPMALIHHUX CHCTEM 3 METOIO iX 3aIPOBA/KEHHS Y MPpOodeciifHil AisITbHOCTI;
3HATH TPUHIMIN YHKIIOHYBaHHS Ta TEXHOJIOTII BipTyalizallii CepBEepHHUX CUCTEM, apXiTEKTypH, Ta CTAaHAAPTH KOMYHIKallitHUX 3ac00iB
PO3MOALICHUX 00YNCIICHB; BMITH PO3pOOIISATH IporpaMHe 3a0e3MeYeHHs Pi3HOTO PIBHS CKJIQJHOCTI, 1110 BXOJUTH JI0 CKJIaLy iHPOpMAaLiiftHUX
CHCTEM Ta TEXHOJIOTii, MK PO3B’sI3aHHI MPHUKIIATHUX HAYKOBO-BUPOOHNYMX 3a/1a4 1 3a/1a4 Oi3HECY.



5. OO0OcHr i xapakTepucTHKa KypcCy

HaiimenyBaHHA MOKa3HUKIB XapakTepuCTHKA HABYAJIbHOI0 KypCy
nAeHHa ¢gopMa HABYAHHS 3a04Ha (popMa HABYAHHA
OcBiTHA Iporpama, CeniaIbHICTh Be6-opienToBani iHpopmaliiiHi cucTeMH,
126 TadopmarriiiHi CHCTEMH Ta TEXHOJIOT1i
Pik HaBuaHHs 1
CemecTp BUBYEHHS 2
000B’s13k0Ba /BHOIPKOBA 000B’s13K0Ba
Kinbkicts kpeautiB EKTC 4
3aranbHU 00CT TOANH 120
KinpkicTh TOIMH HABYATLHUX 3aHSThH 40
JlexiifiHi 3aHATTS 14
[TpakTu4Hi 3aHATTS 0
CeMiHapChKi 3aHATTS 0
JlaboparopHi 3aHATTS 26
CamocriifHa Ta iHaUBIAYyalIpHA poOoTa 80
dopma miICyMKOBOTO KOHTPOJIIO 3aTiK

6. IlpepexBizuTu Kypcy
Jlnsi BUBYEHHS KypCy CTYIEHTH MOTpeOyloTh 0a30BUX 3HaHb 3 aucuuiuii “IlporpamyBaHHs”, “ANTOPHUTMH Ta CTPYKTYpH HaHuXx’, “Anrebpa Ta
reomerpis”, “Maremarnynmii aHaniz”, “Teopis IMOBIpHOCTEW Ta MaTeMaTHYHA CTAaTUCTHKA , “MeToIu onTuMizarii”.

7. TexuiuHe 3a0e3me4eHHS
BuBuenns kypcy norpedye Bukopuctanus xmapHux ciyx6 Google Cloud Platform, noctym o sikux 3abe3mneuyeThest uepes3 0e3KOITOBHI KypcH Bil
komnanii Google, mo po3ramosani Ha atgopmu Coursera.

8. TloaiTuka kypcy
CucreMa BUMOT, IKi CTaBIISAITHCS MEPE]] CTYIEHTOM:

® BiJBiNyBaHHSA JEKIIHHUX Ta TaOOPATOPHUX 3aHATH € 000B’SI3KOBOIO CKJIAI0BOIO BUBYCHHS MaTepiaty;




® Ha JIEeKIi BUKIAAa4 KOPHUCTYETHCS BIACHUM IMPE3CHTAIHHUM MaTepiaioM; BUKOPHCTOBYE TYIII-IUCK Il BUKIAQJaHHS MaTepialy MOTOYHOI
JIEKITii, T0AaTKOBO1 iH(popMaIlii, 3aBJIaHb J0 1ab0opaTOpHUX POOIT Ta iHIIIE,
MMUTAHHS Ha JIEKIii 3aJaf0ThCS Y BIIBECHUI JIJIS IIbOTO Yac;

3BITH 3 JIaOOpaTOpHUX POOIT 3aBaHTAXKYIOTHCS HAINEPENOIHI 3aXUCTY; UL 3aXUCTy JabopartopHoi poOOTH HEOOXITHO MPOJEMOHCTPYBATH
poOOTY BIAMOBITHOT 3aBJAHHIO MPOTPAMU Ta BIIOBICTH HA MUTAHHS I[0I0 IPOTPAMU Ta KOHTPOJIbHI MUTAHHS;

J0JJATKOB1 0aIM BUCTABIIAIOTHCS 32 CAMOCTIHE OMAaHYBaHHS TEOPETHYHUM MaTepiajioM Ta po3B'sI3aHHs 3a/1a4;

MOJYJIbHa KOHTPOJIbHA POOOTH MHINETHCS y BUTISAAI TECTY 1 MPOBOJUTHCA O€3 3aCTOCYBAaHHS JOMOMDKHHX 3aco0iB (MOOUTRHI TenedoHH,
TUTAHIIETH Ta iH.); pe3yNIbTaT 3aBaHTAXKYEThCA y (aili uepes ryri-Gpopmy 10 BiIIOBITHOT AUPEKTOPIi TYTII-AUCKY;
e 1mrpadHi Oany BHUCTABISAIOTHCS 32 HECBOEUACHY 37a4y JJAOOPaTOpHUX poOIT 6€3 MOBAXHUX MPUYNH; TIEPENUCYBAaHHS MOIYITbHOT KOHTPOJIBHOT
po6otu. Kinbkicts mpaduux 6aniB e 6imbiie 10.

9. Cxema Kypcy

Tema, ocHOBHI NUTaHH / 3aBAaHHS Po3noain ®opMHu Ta METOAH Jliteparypa. 3aBaaHHs I caMOCTiiiHOT po0oTH, Tog ®opma
TOJVH 32 NpoBeIeHHS Pecypcu B KOHTPO.110, 0211
TeMaMH iHTepHeTi
Ta
(popmam
U 3aHATH
(neHna/3a
04Ha)
Jlexnist 1. I[IpuiiHATTS Kpamux pilieHs Ha Jlekuig-Bizyamizaiis OcHoBHa: 1. OnpamroBaty NeKIIHHUE MaTepia OnutyBaHHS Ha
OCHOBI 1aHHX (3 BUKOpUCTaHHSM 1 (3 ronm) JeKii
1. Mera 300py naHux - npuiiMaTy Ha X OCHOBI npe3eHTallii) HonatkoBa:
pilIeHHS 1
2. bararo cxoxux pimeHb
3. Ponpb aHaliTHKA JAHUX Ta HAYKOBIS 3 TAHUX )
4. CiBrpans pizHUX (axiBIiB
5. 3aBaHTa)KEHHS TaHUX
6. PekoMeH10BaHa apXiTeKTypa JaHUX
7. Po3nineHHs: 00YMCIICHb 1 30epiraHHst TaHUX
8. BxinHi gaHi
9. Apxirektypa Google Cloud
Jlexkuist 2. Po3Bigka nanux 5 Jlekuig-Bizyanizaitis OcHoBHa: 1. OnpamroBaty NeKIIHHUE MaTepia OnutyBaHHS Ha
1. 3BiT Npo AKICTh JAHUX (3 BUKOpUCTaHHSIM 2 (3 ronm) JeKIii




2. O3HaliOMJICHHS 3 JaHUMU Mpe3eHTAllii) Honatkosa:
3. Buznauenns npo0iiem, gKi MoB’s3aHi 3 2-7 2.* Bukonatu BmpaBu 1-7 [2, ¢.96-102] | [lepeBipka
JAHUMU (3,5 ron) BUKOHAHUX
4. Po3s’3yBanHs npo0ieM, sKi OB’ s3aHi 3 3aBJaHb
SIKICTIO JAHHUX (0-7 nomatkoBUX
5. lNornubnene AOCTiIKEHHS JaHUX OaiB)
6. ITinroroBka JaHuX
Jlekuis 3. Indpopmaniiine HaBYaHHSA Jlekuig-Bizyamnizanis OcHoBHa: 1. OnpamroBaty NeKIIHHAE MaTepia OnutyBaHHS Ha
1. OcHoBHa inest (3 BUKOpUCTaHHSIM 2 (3 ronm) JeKii
2. OcHOBH Mpe3eHTAallii) Honatkosa:
2.1. Jlepesa pimieHb 2-7 2.* Buxonatu BmpaBu 1-5 [2, c.172-175] | IlepeBipka
2.2. Eatponiitna mozaens Lllennona (2,5 ron) BUKOHAHUX
2.3. Indpopmarniitauii BUrpam 3aB/1aHb
3. CrangaprHuii miaxia: anroput™ D3 (0-5 momatkoBUX
3.1. [parroroumii mpuKIIa; 0ain)
[IporHo3yBaHHs pO3MOILTY
POCITMHHOCTI
4. Po3mpenHs Ta Bapiaii
4.1. AnbTepHaTUBHUI BUOIp O3HAK Ta
MOKaKYUKH HEOTHOP1MHOCTI
4.2. OOpoOKka HerepepBHUX OMUCOBUX
O3HaK
4.3. [IporHo3yBaHHS IIILOBUX MITOK,
SK1 € HeepepBHUMHU
4.4. Aucambmi Mozeneit
Jlekuisn 4. Hapuanus Ha ocHOBI cxoxocTi Jlekuig-Bizyanizaiis OcHoBHa: 1. OnpamroBaty NeKIIHHAE MaTepia OnwutyBaHHs HA
1. OcHoBHa inest (3 BUKOpUCTaHHSIM 2 (3 ronm) JeKii
2. OcHOBU MPe3eHTAIliT) Honatkosa:
2.1. [pocrip o3HaK 2-7 2.* CaMOCTiIfHO ONpaIlOBATH TEOPETHYHI OnutyBaHHS Ha

2.2. BumiptoBaHHs oaiOHOCTI 32
JIOTIOMOTOI0 METPHUKH BiJCTaHi
3. CranJapTHUA MiAXIA: aJITOPUTM
HAHOMIKIMX CyCiniB
3.1. IIpamurorounii mpuxIag
4. Po3mmpenHs Ta Bapiarii
4.4. [IporHo3yBaHHS HETIEPEPBHUX
LUILOBHUX O3HAK
4.6. Bigbip o3Hak

MUTAHHS TEMH:

- 4.1. O6poOKa 3amryMIEHHX JaHUX
- 4.2. EdexTuBHUI MOMYK y mam'sTi
- 4.3. Hopmautizaiiis JaHHX

- 4.5. Taui mipu mogibHOCTI

(4 ron)

3.* Bukonatu BmpaBu 1-3 [2, ¢.236-239]
(1,5 rox)

nabopaTopHiit
pobori

(0-4 nomatkoBUX
0ain)

[epeBipka
BUKOHAHUX




3aBJIaHb
(0-3 nomatkoBUX
Oain)

Jlekuisi 5. MmoBipHicHe HABYAHHS Jlekuig-Bizyanizaitis OcHoBHa: 1. OnpamroBaty NeKIIHHUE MaTepial OnutyBaHHS Ha
1. OcHoBHa inest (3 BUKOpUCTaHHSIM 2 (3 ronm) JeKii
2. OcHOBH npe3eHTallii) HonatkoBa: | 2* CaMoCTIHO ompalfoBaT TEOPETUUHI
2.1. Teopema baeca 2-7 MUTaHHS TEMU: OnutyBaHHS Ha
2.2. BaiieciBcbke MPOrHO3yBaHHS - 4.4. baiieciBcbKi Mepexi nabopaTopHiii
2.3. YMOBHa HE3aNEKHICTb 1 (1 rom) pobori
(hakTopu3zaiis (0-1 momatkoBUX
3. CrangapTHuii iaxia: HaiBHa MoJienb baeca 0ain)
3.1. Ipamrorounii mpuKIIan 3* Bukonartu BripaBu 1-4 [2, ¢.305-307]
4. Po3mmpenHs Ta Bapiairii (2 rom) [epesipka
4.1. 3rmamxyBaHHA BUKOHAHHUX
4.2. HenepepBHi 03HaKH Ha OCHOBI 3aBJaHb
(GyHKIIT rycTHHA HMOBIpHOCTEH (0-4 nomaTtkoBUX
4.3. HenepepBHi 03HAKK: TPYIIyBaHHS 0ain)
Jleknisi 6. Hapuanus Ha 0CHOBi MOMHJIOK Jlekuig-Bizyamizantis OcHoBHa: 1. OnpamroBaty NeKIIHHAN MaTepial OnwutyBaHHs HA
1. OcHoBHa inest (3 BUKOpUCTaHHSIM 2 (3 ronm) JeKii
2. OcHOBH Mpe3eHTAallii) Honatkosa:
2.1. IIpocra niHiitHa perpecis 2-7 2* CaMOCTIHHO OIpaIloBaTH TEOPETHYHI OnutyBaHHS Ha
2.2. BumiptoBaHHS TOMUJIOK MUTaHHS TEMU: nabopaTopHiii
2.3. IloBepxHi MOMUIIOK - 4.2. HanamryBaHHS IIBUAKOCTI HABUAHHS 32 | POOOTI
3. CranJapTHUI MiAXiJ; MHOXKWHHA JTIHIHHA JIOTIOMOT'OI0 3aTyXaHHs BaroBux koedirientis | (0-4 101aTKOBUX
perpecis 3 rpaJlieHTHUM CITyCKOM - 4.3. O0po0OKa KaTeropialbHUX OMUCOBUX OaJtiB OaJtiB)
3.1. baraTtoBuMipHa JiHiifHa perpecis O3HaK
3.2. I'pagieHTHU# Ciyck - 4.5. MozentoBaHHs HETIHINHUX 3aJI€KHOCTEH
3.3. Bubip TemmniB HaBYaHHS Ta - 4.6. MynpTHHOMIHAJILHA JIOTICTUYHA
MOYaTKOBUX BaroBUX Koe(ilieHTIB perpecis
3.4. Ilpautorounii mpukIag (4 Ton)
4. Po3mpenHs Ta Bapiaii [epeBipka
4.1. InTepriperaitisi 6araTOBUMIPHHX 3* Bukonartu BripaBu 1-4 [2, ¢.371-374] BUKOHAHUX
JIHIMHUX perpeciitHux Mojenei (2 rom) 3aBJaHb
4.4. Pobora 3 KaTeropialbHUMH (0-4 nomaTtkoBUX
o3Hakam¥ 1uti: Jlorictuuna perpecis 0ain)
4.7. MamHy ONOPHHUX BEKTOPIB
(SVM)
Jlekuist 7. I'nuboke HaBYaAHHA Jlekuig-Bizyaunizanis OcHoBHa: 1. OnpamroBaty JeKIIHHUN MaTepial OnuTyBaHHS Ha




1. OcHoBHa inest (3 BUKOpUCTaHHSM 2 (3 ronm) JeKii
2. OcHOBH MPe3eHTAIliT) Honatkosa:
2.1. Ulry4Hi HelpoHU 2-7 2* CaMOCTIHHO ONpAIOBaTH TEOPETUYHI OnuTyBaHHS Ha
2.2. UITy4Hi HEHpPOHHI MEpexi MMUTAHHS TEMU: J1a00paTopHiit
2.3. HeiipoHHi Mepexi sk MaTpUiHI - 3.2. Meroj 3BOPOTHOTO MOIIUPEHHS pobori
oreparrii MOMMJIKY: PO3MIOBCIOKEHHSI TPAJIIEHTIB (0-5 momatkoBUX
2.4. Hagimo noTpiOHi HeniHiitHI MOXHOOK OaniB OaJiB)
(GyHKIIT aKTHBAIIii? - 3.3. Meroj 3BOpPOTHOTO TOLIMPEHHS
2.5. YoMy BaxknnBa TIIHOMHA MEpexi? noMuiku: OHOBJIEHHS Bar y Mepexi
3. CranJapTHUIA MiAXiA: aJITOPUTM 3BOPOTHOTO - 4.1. 3uukaroui rpagienT Ta ReLU
MOIIUPEHHS MOMUJIKY Ta TPAJIIEHTHUH CITYCK - 4.2, Inimiamizaiis BaroBux KoeQilieHTiB Ta
3.1. Anroput™ 3BOPOTHOTO HECTaOlIbHI IPaJIIEHTH
MOIIMPEHHS MOMMJIKU: 3arajibHa - 4.4. PanHe npunuHEHHS Ta BiJCiB HEHPOHIB:
CTPYKTYpa aJICOPUTMY Sk 3anmo0irTv nepeHaBYaHHIO
3.3. Anroputm (5 rom)
3.5. Ipatrorounii mpuUKIaI;
Bukopucranss anroputMmy 3* Bukonatu BripaBu 1-7 [2, ¢.524-529]
3BOPOTHOI'O MOIIUPEHHS MOMUIIKHU JIJIs (3,5 ron) [epeBipka
HaBYaHHS BUKOHAHUX
MepexKi IPSIMOT0 MOLIUPEHHS IS 3aBJlaHb
3ajayi perpecii (0-7 nomatkoBUX
4. PosmmpenHs Ta Bapiairii Oain)
4.3. O0poOKa HiTbOBUX KATErOpIHHUX
O3HAK I[iJTi: BUXiJ softmax Ta kpoc-
eHTpomniiiHa (QYHKIis BTpaT
4.5. 3ropTKOBi HEHPOHHI Mepexi
4.6. PexypeHTHI HEHpOHHI Mepexi Ta
MEpExKi 3 JOBTOI0 KOPOTKOIF0UOF0
am'sITTIo
JlaGopatopHe 3ansATTS 1. OcHOBH podoTH 3
BeJTuKknMH J1aHuMu B Google Cloud - 1
Benuxi 0ani ma mawunne naguanns 6 Google [IpakTnyna pobota 3 OcHoBHa: OsnaitomuTucs 3 Bineomarepiaiom crocoBHo | [lepeBipka
Cloud Google Cloud 1,3 BHUKOHAHHS JJab0paToOpHOi poOOTH BHUKOHaHHS
1. BukonaTu 3aBanHs 1a6opaTopHoi poboTH Platform HonatkoBa: | (4 rox) nabopatopHoi
“JlociipKeHHs MyOIiYyHOr0 HA0OPy NaHUX OmnnaifH TecTyBaHHA 2 poboru Ta
BigQuery” pe3ynbTaTiB

(0-3,5 Ganis)

TECTYBaHHS




2. Ipoiitu tect (6 3anUTaHb)
(0-1,5 6anis)

(0-5 Gauis)

Inorcenepis oanux 01 NOMoK08oi nepedai [IpakTuuna podota 3 OcHoBHa: O3HalloMHTHCS 3 BiJleOMaTEePiaioM CTOCOBHO [epesipka
Oanux Google Cloud 1,3 BHUKOHAHHS JJaO0paToOpHOi poOOTH BHUKOHaHHS

1. BukonaTu 3aBanHs 1a6opaTopHoi poboTH Platform HonatkoBa: | (4 rox) nabopatopHoi
“CTBOpEHHS TOTOKOBOT'O KOHBEEPA JaHUX AJIS OmnunaiiH TecTyBaHHS 2 poboTu Ta
iH(hOpMaIliitHOT TaHeNi B PeKUMI pealibHOr O pe3yabTaTiB
qacy 3a gonomororo Dataflow” TECTYBaHHS
(0-3,5 6amiB) (0-4,75 Gamnis)
2. Ipoiitu tect (5 3anUTaHb)

(0-1,25 Gamm)

Benuxi oani 3a donomoeoro BigQuery [IpakTuuna podota 3 OcHoBHa: O3HalioMHUTHCS 3 BiJlcOMaTEePiaioM CTOCOBHO [epesipka

1. BukonaTu 3aBaHHs 1a6opaTopHOi poboTH Google Cloud 1,3 BHUKOHAHHS JJaO0paToOpHOi poOOTH BHUKOHaHHS
“IIporHo3yBaHHs MOKYIIOK Bi/IBiAyBaiB 3a Platform HonatkoBa: | (4 rox) nabopatopHoi
noromorotro BigQuery ML” OmnnaifH TecTyBaHHA 2 poboru Ta
(0-3,5 b6amiB) pe3ynbTaTiB
2. IIpovitu TecT (8 3anmuTaHb) TECTYBaHHS
(0-2 6aniB) (0-5,5 6aniB)
JlaGopaTtopHe 3aHATTS 2. OCHOBH podoTH 3

BeJTuknMu 1anumMu B Google Cloud - 2

Bapianmu mawunnozo naguanus 6 Google OmnunaiiH TecTyBaHHS OcHoBHa: OsHaifoMuTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka
Cloud 1,3 nabopatopHoi poboTH pe3ynbTaTiB
1. IIpotiTu Tect (5 3anuTaHb) Honatkosa: (2 rom) TECTYBaHHS
(0-1,25 Gamnis) 2 (0-1,25 Gamnis)
IIpozno3yeanns KpeOUmMHo20 pusuKy 3a [IpakTnyna pobota 3 OcHoBHa: OsnaitomuTucs 3 Bineomarepiaiom crocoBHo | [lepeBipka
donomoeoro AutoML Google Cloud 1,3 BHUKOHAHHS JJab0paToOpHOi poOOTH BHUKOHaHHS

1. BukoHaTu 3aBanHs 1abopaTopHoi poboTH Platform HonatkoBa: | (4 rox) nabopatopHoi
“IIporHo3yBaHHs KPEAUTHOTO PU3HKY 32 OmnunaiiH TecTyBaHHS 2 poboTu Ta
nonomororo AutoML” pe3ynbTaTiB
(0-3,5 GauiB) TECTYBaHHS
2. IIpotitu TecT (6 3anUTaHb) (0-5 6GautiB)

(0-1,5 Gaip)

JladopatopHe 3anatTa 3. OcHOBU
MamiuHHOro HapYanud B Google Cloud - 1




Opeanizayitini HOY-xay OJist 6NPOBAOINCEHHS OmnnaifH TecTyBaHHA OcHoBHa: O3HalioMHUTHCS 3 BiJleOMaTEPiaioM CTOCOBHO [epesipka

MAUWUHHO20 HABUAHHS 1,4 nabopatopHoi poboTH pe3ynbTaTiB

1. [potitu tect “Ax Google poouts ML” (5 Honatkosa: (4 ron) TECTYBaHHS

3aMuTaHb) 2 (0-2,25 Gamnis)

(0-1,25 GamniB)

2. Ipoiitu tect “Lo o3Havyae OyTH nepIIMMH

B Tajly3i INTYYHOTO iHTENEeKTY” (4 3amnTaHHs)

(0-1 6Gauri)

Jladopatopue 3anatTa 4. OcHOBU

MalmuHHOro HaB4YanHs B Google Cloud - 2

Po3pobra mawunnoeo nasuanns 3 Vertex Al [IpakTnyna pobota 3 OcHoBHa: OsHaifoMuTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka

1. BukonaTu 3aBanHs 1a60paTopHoi poboTH Google Cloud 1,4 BHUKOHAHHS JJaO0paToOpHOi poOOTH BHUKOHaHHS

“BukopuctaHHs HA00OpY JaHHUX 300paKeHb JIS Platform Honatkosa: | (6 rom) J1a00paTopHOL

HaB4YaHHS AutoML moxemi” OmnunaiiH TecTyBaHHS 2 poboTu Ta

(0-3,5 6amiB) 4,5 pe3ynbTaTiB

2. Buxonaru 3aBaanHs 1adbopaTopHoi poOOTH TECTYBaHHS

“HaBuyaHHs MoJielTi Kilacudikallii Bizeo 3a (0-9,75 6auniB)

nonomoroo AutoML”

(0-3,5 6amiB)

3. [Ipotitu Tect “Po3pobka MaTMHHOTO

HaB4aHHs 3 Vertex Al” (7 3anutanb)

(0-2,75 GaniB)

JlabopatopHe 3anaTTa 5. OcHOBU

MalmIuHHOro HaBYaHHd B Google Cloud - 3

Po3pobra mawunnoeo naguanns 3 OmnunaiiH TecTyBaHHS OcHoBHa: OsHaiioMHTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka

Hoymoykamu Vertex 1,4 nabopatopHoi poboTH pe3ynbTaTiB

1. [poiitu Tect “Po3pobka MaIMHHOTO HonatkoBa: | (6 rox) TECTYBaHHS

HaBYaHHS 3 HOyTOyKamu Vertex” (6 3alMTaHb) 15 2 (0-3,5 GauiB)
>

(0-1,5 6amniB)

2. Ipoiitu tect “Kpati npakTuku
BIIPOB/KEHHSI MAIIMHHOT'O HABYaHHS Ha
Vertex Al” (4 3anuTaHHs)

(0-1 6auiB)

3. [potitu tect “BimnopinansHa po3podka
HITYYHOTO iHTENeKTYy (4 3anuTaHHs)




(0-1 6aniB)

JlabopatopHe 3anatTTa 6. PodoTa 3
MalIMHHUM HaB4YaHHAM B Google Cloud - 1

THoxpawenns oanux 3a 00NOM0o2010 [IpakTnyna pobota 3 OcHoBHa: Osnaitomutucs 3 Bineomarepiaiom crocoBHo | [lepeBipka
00CTIOHUYBKO20 AHANI3Y OAHUX Google Cloud 1,5 BHUKOHAHHS JJaO0paToOpHOi poOOTH BHUKOHaHHS
1. BukonaTu 3aBanHs 1a60paTopHOi poboTH Platform HonatkoBa: | (6 rox) nabopatopHoOi
“IlokpaieHHs SIKOCT1 JaHuX OmnunaiiH TecTyBaHHS 2 poboTu Ta
(0-3,5 6amiB) pe3ynbTaTiB
2. Buxonaru 3aBnanHs 1a00paTopHOi poOOTH TECTYBaHHS
“Po3BinyBajbHUN aHATI3 JaHUX 32 JOMIOMOTOI0 (0-8,25 GaniB)
Python Ta BigQuery”
(0-3,5 6aniB)
3. [poiitu tect “IlokpaiieHHs faHUX 3a
JOTIOMOT0I0 AOCIiIHUIBKOT0 aHaJi3y AaHuX”’
(5 3anuTaHb)
(0-1,25 Gamm)

[NepeBipka
Mawunne naguanns na npaxmuyi [TpaxTuuna po6ora 3 OcHoBHa: OsnHaiiomuTHCs 3 BileoMaTepiajJoM CTOCOBHO | BUKOHAHHS
1. BukonaTu 3aBanHs 1a60paTopHOi poboTH Google Cloud 1,5 BHUKOHAHHS JJab0paTopHOi poOOTH nabopatopHoi
“Beryn fo niHiitHOT perpecii” Platform HonatkoBa: | (4 rox) poboTu Ta
(0-3,5 6amiB) OmnnaifH TecTyBaHHS 2 pe3ynbTaTiB
2. IIpoiitu Tect “MalMHHE HABYAHHS Ha TECTYBaHHS
npaktuili” (5 3anuTaHb) (0-4,75 6GauiB)
(0-1,25 GaniB)
JlabopatopHe 3ansatTa 7. PodoTa 3
MAalIMHHUM HaB4YaHHAM B Google Cloud - 2
Haesuanus AutoML-mooeneii 3a 00nomozoio OmnunaiiH TecTyBaHHS OcHoBHa: OsHaifoMuTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka
Vertex Al 1,5 nabopatopHoi poboTH pe3ynbTaTiB
1. Ipoiitu tect “Hasuanna AutoML-mooeneii HonatkoBa: | (2 rox) TECTYBaHHS
3a donomoeoio Vertex AI” (9 3anuTaHb) 2 (0-2,25 GamniB)
(0-2,25 GamniB)
Mawunne Hasuanns 3a donomoeor BigQuery [IpakTuuna podota 3 OcHoBHa: O3HalioMHTHCS 3 BiJleOMaTePiaioM CTOCOBHO [epesipka
ML Google Cloud 1,5 BHUKOHAHHS JJab0paToOpHOi poOOTH BHUKOHAHHS
1. BukonaTu 3aBanHs 1a60paTopHoi poboTH Platform HonatkoBa: | (4 rox) nabopatopHoi
“Bukopucranss BigQuery ML ans OmnnaiiH TecTyBaHHS 2 poboTu Ta




MPOTHO3YBaHHS Barv MiHTBiHIB”

(0-3,5 6amiB)

2. Ilpoittu Tect “MammHHe HaBYaHHS 3
BigQuery: po3po0:toiite ML-mozeni Tam, ae
XKUBYTH Balll aHi” (5 3aUTaHb)

(0-1,25 Ganis)

pe3yabTaTiB
TECTYBAHHS

(0-4,75 Gauis)

JlabopatopHe 3ansatTa 8. Podora 3
MalIMHHUM HaB4YaHHAM B Google Cloud - 3

Onmumisayis OmnunaiiH TecTyBaHHS OcHoBHa: OsHaifoMuTHCS 3 BileOMaTePiaioM CTOCOBHO [epeBipka
1. [poiitu tect “Ontumizais” (5 3anuTaHb) 1,5 nabopatopHoi poboTH pe3ynbTaTiB
(0-1,25 GamniB) 1 HonatkoBa: | (2 rox) TECTYBaHHS
2 (0-1,25 Gamnis)
VY3azanvnenns ma eubipka OmnunaiiH TecTyBaHHS OcHoBHa: OsHaifoMHTHCS 3 BileOMaTepiaioM CTOCOBHO [epeBipka
1. [poiitu Tect “Y3aranpHeHHs Ta BUOipKa” (5 1,5 nabopaTopHoi poboTH pe3ynbTaTiB
3aMuTaHb) HonatkoBa: | (2 rox) TECTYBaHHS
(0-1,25 GauniB) 2 (0-1,25 GamniB)
MopayJabHa KOHTPOJbLHA podoTa [ToBTOpUTH HaBYANBHUI MaTepial [epeBipka
(5 ronm) pe3yabTaTiB
TECTYBaHHS
(0-40 GaniB)
Bceboro roaun 120
Jlexmii 14 21 rox
JlaGopaTopHux 3aHsITh 26 54 ron 60 6ani
Camocriiina pobota 80

10. Cucrema oLiHIOBAHHSA TAa BUMOTH

HaBuanbHi JOCATHEHHS CTYACHTIB OLIHIOIOTHCS 32 100-0aIpHOI0 MIKAJIOI0 YHIBEPCUTETY, YOTHPHOAIBFHOO MIKAIOKO (5 «BIIMIHHOY, 4 «1100pey,
3 «3a/10BUTBHOY, 2 «HE3aJOBUILHOY), 1 mKkanoo omiHok EKTC. Ha moTounuii KOHTpOJIb BigBoauThCs 60 6aiiB, Ha MiJACYMKOBHI KOHTPOJIb (€K3aMeH) —
40 Gauis.
KinbkicTh 6ainiB 3a poOOTY 3 TEOPETUYHUM MaTepiaioM, Ha JJADOPATOPHUX 3aHATTSX 3aJICKHUTh Bil JOTPUMAHHS TaKHX BUMOT:
- CBOEYACHICTh BUKOHAHHS HaBYAJIbHUX 3aBJaHb;
- TOBHHUH 00CAT X BUKOHAHHS,
- SAKICTh BUKOHAHHS HaBYAIbHUX 3aBJIaHb;
- CaMOCTIMHICTh BUKOHAHHS;
- TBOPYMIA MiXiN y BUKOHAHHI 3aB/aHb.



Peiitunr crynenra popmMmyerbes 3:

bastiB 3a BUKOHaHHS Ta 3aXHUCT JTAOOPATOPHUX POOIT.

[ITpadguux 6aniB 3a HECBOEYACHE BUKOHAHHSI.

batiB 3a mpoxo/>KeHHSI TECTIB IM1]1 YaC BUKOHAHHS JTA0OPAaTOPHUX POOIT.
JlomatkoBux OaiiB 3a po3B's3aHHs TeopeTHUHUX 3a1a4 (0-44 nomatkoBux OaiiB).
baiiB, oTpuMaHux 32 BUKOHAHHS MOJIYJIbHO1 KOHTPOJIBHOT pOOOTH.

akrwN~

CryneHrt, SKUil HE MIATOTYBaBCS 10 Ja0OpaTOPHOTO 3aHATTS, HE OTPUMYE >KoAHOro Oana. [lorouny 3aboproBaHICTh, MOB’s3aHY 3
HEMIIrOTOBJIEHICTIO 200 HEJIOCTATHROIO MIATOTOBIIEHICTIO A0 HABYAIBHUX 3aHATh, CTYACHT IMOBUHEH JIIKBIyBaTH HUIIXOM BHKOHAHHS Y BUSHAYCHUN
TEpPMiH 3aBlaHb, NepeadadyeHuX MPOrpamMor0. 3a 3aBJaHHS, BUKOHAHI HEBUACHO, HAPaXOBYIOThCS MTpad y BUTISLAI 3apaxyBaHHS BJBIUI MEHIION
KUTBKOCTI OaiB.

CrynenTtd, sKi 3a pe3ylbTaTaMd IMOTOYHOTO KOHTpOJO HaOpamu wmeHme 20 OamiB, BBaXKAIOTHCS TAKUMH, IO MAIOTh aKaJIeMidHy
3a00proBaHICTh, JIKBiNaIlis sIKOT € 000B’s13K0BOI0. CTY/IEHTH, SIKi HE MAlOTh aKaJeMIYHOi 3a00proBaHOCTI 3a pe3yabTaTaMH MOTOYHOTO KOHTPOJIIO,
JOITYyCKAIOTHCS 10 €K3aMEHY.

11. Kpurepii oniHIOBaHHS YCHIIIHOCTI HABYAHHA
Cucrema pedTHHrOBHX OalliB Ta KpUTEPIi OLIHIOBAaHHS

JlaboparopHi 3aBIaHHs

® «BIJIMIHHO», TOBHA BIIMOBIMs HA MHUTAaHHS Mia Yac 3axucTy (He MeHme HiK 90% mnotpiOHOI iH(MOpMAaIlii), TOBHE BUKOHAHHS 3aBIaHHS
naboparopHoi pobotu — 3,5 Oanu;

® «00pe», TOCTaTHHO MMOBHA BIIMOBIIL HA TUTAHHS i/ Yac 3aXHCTy (He MeHIIe Hix 75% moTpiOHOT iHpopMaIlii), TOBHE BUKOHAHHS 3aBJIaHHS
naboparopHoi pobotu — 2,5 Oanu;

® («3aJIOBITHHOY», HETIOBHA BiINOBI/Ib HA MUTAHHSA IMiJ] Yac 3axucTy (He MeHuie Hik 60% noTpiOHOT iHpOopMarlii), He3HAYHI TOMWIKHA Y BUKOHAHHI
3aBaaHHs JabopaTopHoi pobotu — 1,5 Ganu;

® «HE33JIOBUIHLHOY, HE3aI0BUTHHA BIMOBIIH Ta/a00 3HAYHI MOMWIKH Y BUKOHAHHS 3aBIaHHs TJaOopaTopHOi poooTu — 0 OaiB.

JlomaTkoBi Oanu
JloiaTkoB1 Oany HapaxOBYIOThCS CTYAEHTY 3a CaMOCTIIiHE BUBUEHHS OKpEMUX Naparpadis MiipyyHUKa Ta 3a pO3B'I3aHHA 3a/1a4 3 HbOI'O:

e | Oan 3a KOKeH omnpanpoBanuil naparpad (14 naparpadis)
e | Gai 3a KOokHY pO3B’s3any 3aaauy (30 3aga4)



MopynbpHa KOHTpOJIbHA poboTa
3aBIaHHsIM MOAYIBHOI KOHTPOJIBHOI POOOTH € KOMIUIEKCHAa JiarHOCTUKA PEe3yNbTaTiB HAaBUaHHS, TJIMOWHU 3aCBOEHHS CTYACHTOM IPOTPaMHOTO

MaTepialy 3 HaBYaJIbHOI JUCHUIUTIHM, JIOTIKM Ta B3a€EMO3B'A3KIB MK OKPEMUMH HOTO 3MICTOBUMH MOJYJISIMH, 3JJATHOCTI 0 TBOPYOTO BUKOPUCTAHHS
HaOYTHX 3HAHbB.

Ex3amen npoBoauthest y ¢opmi TecTyBaHHS. J[1si BUKOHAHHS eK3aMeHaliiiHo1 po6otu Buautsierbest 2 roauan (120 xBuwimH). Y poboti 28
3aB/JaHb. BoHU po3/iyieHi Ha 3 4acTUHM.

Yactuna A mictutsb 20 3aBaans (A1-A20) 3 po3ainiB “Po3sinka nanux” (Al-A4), “lndopmariiine HaBuanus™ (AS, A6), “HaBuanHs Ha OCHOBI
cxoxocti” (A7, A8), “VmosipHicHe HapuanHsa” (A9, A10), “Hapuanns Ha ocHoBi mommiaok” (All, Al12), “I'mu6oxke Hapuanus” (A13, Al4), “OcHoBu
pobotu 3 Benukumu aanumu B Google Cloud” (Al5, A16), “OcnoBu mammHHOT0 HaBuaHHs B Google Cloud” (A17, Al18), “PoboTa 3 MammHHEM
HaBuaHHsaM B Google Cloud” (A19, A20). [lo kK0XHOTO 3 HUX JiaHi 4 BapiaHTH BIINOBIII, 3 SAKUX JuIIe oauH BipHUH. KoXXHEe 3aBHaHHS 1i€l YaCTHHH
OLIHIOETECA B 1 Oal.

Yactunaa B mictuth 6 6inbIn ckinaaHux 3aBaanb (B1-B6) 3 posnurie “PosBinka marux” (B1), “ladopmaniiine nHapuanus™ (B2), “HaBuanHs Ha
ocHOBI cxoxocTi” (B3), “UmogipHicHe HaB4danHs" (B4), “Hapuanus Ha ocHoBi momMmiok” (BYS), “I'muboke HaBuanus™ (B6). 3aBmaHHs 1aHOT YaCTHHH €
MUTAHHSAMH BIIKPUTOTO THITY 1 OLIHIOIOTHCS B 2 OajH.

Yactuna C mictuth 2 HadckinamHimux 3aaanas (C1, C2), npyu BHKOHAHHI KX MOTPIOHO 3amucaTH NMOBHHUU po3B’si30K. KokHe 3aBmaHHS
OLIIHIOETHCA B 4 Gainu.

12. Ilepenik nuTaHb /3aBAaHb /51 MiICYMKOBOT0 KOHTPOJIIO
Mera 300py JaHHX - IPUIMATH Ha X OCHOBI1 pillIEHHS
Ponb aHaniTHKa 1aHUX Ta HAYKOBIS 3 JaHUX
3aBaHTaKEHHS JaHUX
PexoMenoBana apxiTekTypa JaHUX
Po3pinenns obunciieHs i 30epiraHHs TaHUX
Apxitektrypa Google Cloud
3BIT MPO AKICTh JAHUX
OsHaloMJIeHHS 3 JaHUMU
BusnauenHs npo0OiieM, siki TI0B’s3aHi 3 TaHUMHU
. Po3B’3yBaHHs nipo0iieM, sKi OB’ sI3aHi 3 SKICTIO JJAHUX
. [TornmuGnene nocmimKeHHs TaHUX
. [TligroroBka manmx
. OcHOBHa ij1es1 iH(pOpMAIliITHOrO HaBYAHHS
. OcHoBu iHdopManiiiHoro HaBuaHHs. Jepesa pimens. EnTponiitna mogens Lllennona. lndopmartiiinuii Burpai
. CrangapTanit migxia inpopmauiiiHoro HaByanHs: anroputm 1D3. [puknan
. OcHOBHa i/1es1 HABYaHHS Ha OCHOBI CXOXOCT1
. OcHOBY HaBUaHHA Ha OCHOBI cxoxkocTi. [IpocTip o3Hak. BumiproBanHs mOAIOHOCTI 32 JOMOMOT'OI0 METPUKHU BiJCTaHi
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19.
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23.
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CraHaapTHUH MiJXiJ HABYAHHS Ha OCHOBI CXOXKOCTI: aJIrOPUTM HalOmmxkuux cycinis. [Tpuka

OcHOBHa ijiess HMOBIpHICHOTO HABYaHHS

OcHoBu iiMoBipHicHOT'0 HaBuaHHs. Teopema baeca. baiieciBcbke MporHo3yBaHHs. Y MOBHA HE3aJIEKHICTh 1 pakTopu3allis

CranaapTHUH MiXiJ HMOBIPHICHOTO HaBUaHHs: HaiBHA Mojielb baeca. [Ipukian

OcCHOBHA 171e1 HaBYaHHS HA OCHOBI IIOMHJIOK

OcHoBU HaBYaHHS Ha OCHOBi moMuJIoK. [IpocTa miniliHa perpecis. BuMiproBanHs nomuiiok. [IoBepxHi MOMHUIIOK

CranmapTHHI TiIX1] HABYaHHS Ha OCHOBI IOMHJIOK: MHOYKHHHA JIiHII{HA perpecis 3 rpaJieHTHUM CITycKOM. baraToBumipHa JiHiliHa perpecis
HapuanHs Ha ocHOBI moMuIiIoK. ['panienTHHI cmyck. BuOip TemmiB HaBYaHHS Ta TOYaTKOBUX BaroBUX Koe(illieHTiB

HaBuanus Ha ocHOBI mommiiok. [Ipukian

OcHOBHA 111e TVIMOOKOro HaBYaHHS

OcHosu rimbokoro HaBuaHHs. LITyuni Heiiponu. [lITyuni HeliponHi Mepexi. HeliponHi Mepexi sk MaTpuyuHi onepanii. Heniniiini ¢pyHkiii akTusamii
CranmapTHUHA TiAXi1 ITHOOKOT0 HaBYaHHS: ajIrOPUTM 3BOPOTHOTO MOIIMPEHHSI TOMUJIKH Ta TPAAi€HTHUH CITyCK. 3arajibHa CTPYKTYpa ajirOpuTMy
I'muboxke HaB4yanHs. [Tpukian: BUKOPUCTaHHS aJlTOPUTMY 3BOPOTHOTO MOLIMPEHHS TOMIIIKY JJ1s1 HABYaHHSI MEPEX1 MPSIMOTO MOLIMPEHHS AJIs 3a]1a4i
perpecii

Benuxi oani ma mawunne nasuanns ¢ Google Cloud

Tnoicenepis danux 01 NOMOK0BoI nepedayi OaHux

Poboma 3 senuxumu danumu 3a oonomoeoio BigQuery

Bapianmu mawunnozco nasuanns ¢ Google Cloud

Opeanizayitini HOY-Xay 0718 BRPOBAONCEHHS MAUUHHO0 HAGYAHHSL

Pospobra mawunnoeo nasuanns 3 Vertex Al

Po3pobra mawunnoeo nasuanns 3 noymoykamu Vertex

THokpawenns danux 3a 00NOM0O2010 00CTIOHUYBKO20 AHANI3Y OAHUX

Ocobausocmi 3acmocy8anHs. MAWUHHO20 HABUAHHS HA NPAKMUY]

Haesuanus AutoML-mo0eneii 3a 0onomozoro Vertex Al

Mawunne Hasuanns 3a donomoeoro BigQuery ML

Cnucok peKkoMeHI0BaHOI JiTepaTypH / iHTepHeT-pecypcy / HOPMATHBHI J0OKYMEHTH
OcHoBHa

V.Lakshmanan and J.Tigani. Google BigQuery: The Guide. Data Warehousing, Analytics, and Machine Learning at Scale, 2019
J.Kelleher, B.Namee, A.D'Arcy. Fundamentals of Machine Learning for Predictive Data Analytics, Second Edition, 2020
Course “Google Cloud Big Data and Machine Learning Fundamentals”

https://www.coursera.org/programs/chierkas-kii-natsional-nii-univiersitiet-imieni-boghdana-khmiel-nits-kogho/skills/big-
data?collectionld=skill~big-data&productld=CD09002gEeulLhxLgyXhFTw&productType=s12n&showMiniModal=true&source=browse
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Course “How Google does Machine Learning”
https://www.coursera.org/programs/chierkas-kii-natsional-nii-univiersitiet-imieni-boghdana-khmiel-nits-kogho/skills/big-
data?collectionld=skill~big-data&productld=CD09002gEeuLhxLgyXhFTw&productType=s12n&showMiniModal=true&source=browse

Course “Launching into Machine Learning”

https://www.coursera.org/programs/chierkas-kii-natsional-nii-univiersitiet-imieni-boghdana-khmiel-nits-kogho/skills/big-
data?collectionld=skill~big-data&productld=CD09002gEeulLhxLoyXhFTwé&productType=s12n&showMiniModal=true&source=browse

JlonaTkoBa

V.Lakshmanan and J.Tigani. Google BigQuery: The Guide. Data Warehousing, Analytics, and Machine Learning at Scale, 2019
A.Marrandino. Machine Learning with BigQuery ML, 2021

E.Bisong. Building Machine Learning and Deep Learning Models on Google Cloud Platform, 2019

S.Raschka, V.Mirjalili. Python Machine Learning, Third Edition, 2019

F.Géron. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow, Third Edition, 2023

A.Miiller, S.Guido. Introduction to Machine Learning with Python, 2016

A.Ng, K.Soo. Numsense! Data Science for the Layman, 2017



