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1. Mera HaBYaJbHOI AUCUMILIIHM: (DOpPMYBaHHS HAaBUYOK INPOEKTYBaHHS,
pO3pOOKH, BCTAHOBJIGHHS JOAATKiB, MoOymoBa Mojaenel 3 IX MOJaIbIINM
BUKOPHUCTAHHSM B PEAJIbHOMY >KMTTI. 3HAHHS, fIKlI CTYJIEHT IOBUHEH OJEpXkaTh B
pe3yJbTaTi BUBYEHHS Kypcy 00poOKa CTPYKTYpOBaHHMX Ta HECTPYKTYPOBAHUX JAHUX
BigData, BimirpaBaTuMyTh BaXJIMBY pOJb Yy TMOOYIOBI  JOJATKiB,  SIKI
BUKOPHUCTOBYIOTHCS Ha MiAMPHUEMCTBAX.

2. Pe3yabraTH HABYAHHS: Yy pE3y/lbTaTi BUBUCHHS HABUAJIbHOI JAMCHHUILIIHH
CTYJCHT MMOBUHEH

3HATH: TEOPETHYHI TMOJIOKEHHS TMpPO OCHOBHM MAIIMHHOTO HaBYaHHS,
teopeTnuHi monoxkenHs npo ML.NET, teopetuuni moyiokeHHsS Tpo BHOIp Ta
moOyI0BY MOJIEJICH, TEOPETUYHI MOJ0KEHHS MPO KIIEHTCHKY 00pOOKY, TEOpETHYHI
MOJIOXKEHHSI TIPO B3a€MOJIII0 3 KOPUCTYBAUEM.

BMITH: CTBOpIOBAaTHM MOEJ MAIIMHHOTO HaBYaHHs, 3a Jomnomoror ML.Net,
CTBOPIOBATH Ta CYNPOBOKYBAaTH MPOEKTH, KOPEKTHO OOPOOIATH HEIITATHI CUTYaLi,
BMITU KOpucTyBaTtucs ocHoBHUMHU MoxiuBocTsiMu IDE Visual Studio, Visual Studio
Code.

CryaeHT NOBHHEH OBOJIOAITH NMPOTPAMHUM MaTepialioM, BUKOHATH J1a00paTopHi
po0OOTH, 3aCBOITH TEOPETUUHUIN MaTepiall.

[lin yac BUBYEHHS JUCHUIUIIHU, BIAMNOBIIHO JO OCBITHBO-TIPO(eciiiHOl
nporpamu, GOpMYyIOThCSI HACTYIIHI

3arajibHi KOMIIETEHTHOCTI:

3K1. 3naTHicTh 10 aOCTPaKTHOTO MUCJICHHS, aHAJI3y Ta CUHTE3Y.

3K2. 3narHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlisIX.

3KS5. 3narHicTh BUMTHUCS 1 OBOJIOIBATH Cy4YaCHUMU 3HAHHSIMHU.

3K8. 3naTHicTh MpairoBaTi B KOMaH/I].

3K9. 3narHicTh OIiHIOBATH Ta 3a0€3MeUyBaTH SIKICTh BUKOHYBaHUX POOIT.

(axoBi KOMIIETEHTHOCTI:

®K4. 3patHicTh ¢dopManizyBaTH MNpPEAMETHY O0OJACTh TEBHOTO MPOEKTY Y
BUIJISI/II BIATIOBIAHOI 1HPOPMALIHHOT MOJIEIII.

@®K6. 3parHicTh 30MpaTH 1 aHaANI3yBaTW JaHl (BKJIIOYHO 3 BEJIMKUMH), AJIA
3a0€e3ne4eHHs IKOCTI IPUIHSATTS PillICHb.

®K9. 3paTtHiCTh poO3pOOIATH MporpaMHEe 3a0e3NeyueHHs BIAMOBIIHO 0
c(hopMyITLOBAHUX BUMOT 3 YpaxyBaHHSIM HAsIBHUX PECYPCIB Ta OOMEKEHb.

®K16. 3patHicTh po3podsATH iHGOpPMAILIHI IHTENEKTyalbHl CHCTEMH 3
BUKOPUCTAHHSM METOJMIB INTYYHOTO I1HTENEKTY IS PO3B’S3aHHS 3a7ad y Talysi
KOMII FOTEPHUX HayK.

Ta OTPUMYIOTHCS HACTYITHI MPOTrPaMHi pe3yJibTaTH HABYAHHSI:

ITPHI1. 3miiicHIOBaTH ONKC MPEAMETHOI 00JacTi po3poOKH abo MOCIIIKEHHS,
3a0e3nevyBaTH IEKOMITO3HIIIIO TTOCTaBJICHOT 3a/1aui.

[TPH3. AmnamizyBaTé NpOMIXKHI pe3yiabTaTH PO3POOKH ab0 JOCTIIHKCHHS 3
METOI0  3'iCyBaHHA 1X BIAMOBIAHOCTI BUMOTaM; pO3pOOJATH TECTH Ta
BUKOPHUCTOBYBaTH 3aco0u Bepu@ikailii, 1mo0 MepeKOHATUCA Yy SKOCTI MPUUHATUX
plIlIEHb.



I[TPH15. BukopucToByBaTH METOAM OOYHMCIIOBAIIBHOTO IHTEJIEKTY, MAIIMHHOTO
HAaBYaHHS, HeEHpoMepekeBOoi Ta HEUITKOi OOpOOKM MaHMX, TEHETUYHOro Ta
€BOJIIOIIMHOTO  MpPOrpaMyBaHHs Il  pO3B’A3aHHSA  3ajady  pO3Mi3HABAHHA,
IIPOTHO3YBaHHA, Kiacudikallii, 00poOKH BETUKUX JTAHUX TOIIIO.

3. Onuc HaBYAJBLHOI AUCHHUILTIHA

3.1. 3arajabHa indopmanis
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3.2. CTpyKTypa 3MiCTYy HABYAJIbHOI JUCHHUILIIHH
Ha3su KinekicTs rogua
3MICTOBUX neHHa popma 3aouyHa opma
MOJIYJIIB 1 TEM | YCbOro y TOMY YHCII1 yCBOro y TOMY YHCII
HaBUYAJILHHX JeK1. | mpak./ | mab. | iHA. | c.p. neki. | npak./ | ma6 | iHg | c.p.
3aHSITh CCM1H. CCMIH.
1 2 3 4 S |6 |7 8 9 10 |11]12]13
Temn
HABYAJIBHUX 3microBuii Mmoayas 1. Beryn ta 6a3zoBi moaeni ML.NET
3aHATH
Tema 1. OcHOBH 11 2 - - - 9 |- - - - - |-
MAaIIHHHOTO
HABYaHHS B
TepMiHaxX
ML.NET
Tema 2. [TobynoBa | 16 2 - 5 - 9 |- - - - - |-
perpeciifHoi
MoJieli 3acobamu
ML.NET.
Tema 3. ITo6ynoBa | 16 2 - 5 - 9 |- - - - - |-
KJ1acuikauiiHo1
MoJieli 3acobamu
ML.NET.
Tema 4. ITo6ynosa | 17 2 - 5 - 10 | - - - - - |-
Mozenl
KJactepusanii
3aco0amu
ML.NET
Pazom 3a 3M1 60 8 - 15 |- 37 | - - - - - |-




Temn
HaBYaJbHHUX 3micToBuii Moay.s 2. Ilpocynyri moaeni Ta modyaoBa 1oaaTkiB
3aHATH

Tema 5. [ToOynosa | 17 2 - 5 - 10 | - - - - - i
MOJIE/1 BUSIBJICHHS
aHOMaJTii
3acobaMu
ML.NET

Tema 6. Poboras |17 2 - 5 - 10 | - - - - - -
ONNX

Tema 7. 17 2 - 5 - 10 | - - - - - -
Bukopucranns
MOJIEJIEN IS
MIPOTHO3YBaHHS
3acobaMu
ML.NET ta
noOynoBa
JIOJATKIB

Tema 8. 9 1 - - - 8 |- - - - - -
3aranbHOMPHUIHATI
IPUHIUTTH
noOynoBu
JIOJATKIB 3
BUKOPHUCTAHHSIM
MoJIeJIiei

Pazom 3a 3M 2 60 7 - 15 | - 38 | - - - - - -

Ycnoro roaun 120 15 - 30 |- 75 | - - - - - -

3.3. TemaTuka J1a0OPATOPHUX 3AHATH

Ne HazBa temn KinpkicTh
TOJIMH
3microBuii MoayJas 1. Beryn Ta 6a3oBi mogesai ML.NET

1 | IToGynoBa perpeciiiHoi MoJiesli HA OCHOBI 0OpaHOIro TpeHepa 3aco0amu 5
ML.NET

2 | [ToGynoBa kiacudikaliiiHoi Mojelni Ha OCHOBI 0OpaHOro TpeHepa 5
3acobamu ML.NET

3 | [loOynoBa mopmeni kiactepusalii Ha OCHOBI 00paHOro TpeHepa 5
3acobamu ML.NET

3microBuii MoayJsb 2. IIpocyHyTi MmoaeJii Ta mo0yoBa 10JaTKIiB

4 [ToGynoBa Mojesni BUSBIECHHS aHOMAaJiii Ha OCHOBI OOpaHOTO TpeHepa 5
3acobamu ML.NET

5 | Po6ota 3 ONNX 3acobamu ML.NET 5

6 [ToOynoBa no7aTKy 3 BUKOPUCTAHHSAM MOJEI Ha OCHOBI MOOYI0BaHOI 5
moneni MLNET

3.4. CamocrTiiiHa podoTa CTyaIeHTa

Ne Hazpa temu (popma KOHTPOIIIO) Kinpkictb
6amiB

3microBuii MmoayJas 1. Beryn ta 6azoBi mogeai ML.NET

1 | OcuosHi eranu no6ymosu ML.Net foxatky (38it) ‘ 5




2 | Amamiz TpeHepiB A perpeciiiHoi Mozemi Ta BuUOIp TpeHepa A 5
NOCTaBJICHO] 3a]1a4i B JIabOpaTopHii poOoTi. (3BIT)

3 | Anamiz TpeHepiB i kKiacudikamiifHOi Momeni Ta BUOIp TpeHepa s 5
NOCTaBJICHOT 3a/1a4i B JIaOOpaTopHii poOoTi. (3BIT)
4 | AHami3 TpeHepiB I MOJEN KiacTepu3alii Ta BUOIp TpeHepa I 5

MOCTAaBIICHOT 3a/1a4i B JabopaTopHiil poOoTi. (3BIT)

3microBuii MoayJsb 2. IIpocyHyTi MoaeJii Ta modyaoBa 10aTKiB
AHaJti3 TpeHepiB I MOJIesi BUSIBJICHHS aHOMaJTiid Ta BHOip TpeHepa Jist 5
5 | mocraBneHoi 3aa4i B 1abopaTtopHiil poboTi abo iHTErparis 3 IHILUMH
CTEKaMH/MOBaMHU. (3BiT)

6 Iarerpamiss ONNX mozneneit B ML.NET noOynoBanux B iHIIMX 5)
cepenoBUIaXx. (3BIT)

7 AHati3 iCHYIOYHX MiAXO0/IB Ta apXiTEKTYyp I MoOyI0BH JOJATKIB 3 5)
eJIeMEHTaMU MalllMHHOTO HaBYaHHS. (3BiT)

8 | Ilimxomu 10 MOOYIOBH JTOJATKIB 3 BUKOPHCTAHHSIM MOJIENCH (3BIT) 5

4. OcBIiTHI TeXHOJI0Til, METOAY HABYAHHS I BUKJIAJaHHSI HABYAJIbHOI
JAUCHHUILTIHA
BukopucToByIOTbCSI SIK KJIACHMYHI METOIM HaBYaHHS, TakKl SK JIEKI[IHHI Ta
nabopatopHi 3aHaTTs, Tak 1 Google Classroom, e po3MINIyIOThCS MaTepiaiu s
03HAMOMJICHHSI Ta 3aBIaHHS IS J1a0OpaTOPHUX POOIT 3 MOXKIIMBICTIO 3aBaHTaKCHHSI
OTPUMAaHUX PE3yJIbTATIB MiJl YaCc CaMOCTIMHOI poOOTH Ta poOOTH HaJ JIabOpaTOPHUMU
poboTamMu, a TakKOX IiepeBary HajaaeTrbcs BukopucTaHHa Google Forms s
IPOBEACHHS ITiJICYMKOBOTO OIIHIOBAaHHS 3a HAsBHOCTI Takoi MOXJIHMBOCTI. Google
Meet BUKOPUCTOBYEThCS 32 YMOBH 3MIIIAHOI a00 IUCTAHIIAHOI (HOPMU HABYATIBHOTO

poIIeCYy.

5. Kpurepii Ta 3aco0u OLliHIOBaHHSA pe3y/bTaTIB HABYAHHSA 3 HABYAJIbHOI
AMCHUILUIIHA

5.1. Kpurepii ouiHOBaHHS pe3y/JbTATiB HABYAHHA 3 HABYAJIbHOIL
AMCHHUILUIIHU

Ex3amenartiiinuii O1IeT MICTUTh YOTUPH TEOPETUYHI MUTAHHS, SIKI OXOILIIOIOThH
BeChb Matepias aucuuiuliHd. [loBHa BiNMOBiIP Ha TEpIIe Ta JApyre MUTaHHA
OIIHIOEThCA y 7 OaniB, Ha 3 Ta 4 — y 8 GaniB. Ex3ameHnarriitHa pob60oTa OLIHIOETHCS Yy
30 Gautis.

Ex3amen mpoBoauThes 3 BukopuctanHsam Google Forms. CrymeHT oTpumye
nocuinanus Ha Google Form, sike Oyae MicTUTH 4 TMTaHHS, CTYACHT MOBUHEH JTaTH
BIJIMOBIAb HA 3alUTaHHS Y BUTJISI BIAKPUTOT BIMIOBIII.

Hwuxde naBeneHa mikana oriHioBaHHA. KoKHE 3 MUTaHb OLIHIOETHCS TaK:

1) po6oTa BUKOHaHA MOBHICTIO 0€3 TOMUJIOK a00 3 HE3BHAYHUMU TTOMUJIKaMu /-8
Oais;

2) poOoTa BUKOHAHA TOBHICTIO 3 MOMMJIKAMU, SIKI HE BIJIMBAIOTh Ha KIHIIEBUI
pe3yabTar 5-6 Oaris;

3) poOoTa BHUKOHaHa IMOBHICTIO 3 CYTTEBUMHU NOMWJIKaMH, aje€ BUTPUMAHO
NITOPUTM BUKJIAJaHHS MaTepiany 4 6anw;

4) poboTa BUKOHaHA HE MOBHICTIO 3 CYTTEBHUMH MOMUJIKAMH, aj€ BUTPUMAHO
3araJbHUNA aIrOpUTM BUKIIAJaHHS MaTepiany 3 6anu;



5) po6oTa BUKOHAHA HE MOBHICTIO 3 CYTTEBUMH MOMUJIKaMH 2 0aju;
6) poboTa He BUKOHaHa a00 BUKOHAHA HE MOBHICTIO 3 CYyTTEBUMHU MTOMIJIKaMH 1 -
0 Oanis;
[TlimcymMKoBa OIliHKA 3a €K3aMeHaIliliHy poOOTy BIAMOBITAE 3arajibHIA CcyMi
6aJiB, OTpUMaAHUX IiJ] Yac MOTOYHOTO KOHTPOJIO (MakcuManbHO /(0 OaiiB) Ta mijJ yac
icnuty (MakcumanbHo 30 6amiB).

I kana oniHoBauuda: HanioHaarHa Ta ECTS

. . Ouinka 3a mkanow ECTS
OuiHka 32 HAIOHAJILHOIO n
. OSICHEHHA 32
HIKAJIOK0 Ouinka (0a,m)
PO3LIHPEHOIO IIKAJIOI0
Bigminno A (90-100) BIZIMIHHO
B (80-89) ayxe noope
HAodpe C (70-79) no6pe
) D (60-69) 3aJIOBLIBHO
3anoBitbHO E (50-59) JOCTaTHBO
(HEe3aJ0BUTHHO)
FX (35-49) 3 MO>KJIMBICTIO
i TIOBTOPHOT'O CKJIaIaHHS
He3anoBijibHO (HE3aI0BLIBHO)
F (1-34) 3 000B'SI3KOBUM
OBTOPHHUM KYPCOM

5.2. 3aco0u oniHIOBaHHSA
3aco0aMu OILIIHIOBaHHS Ta JAEMOHCTPYBaHHS HABYAHHS € aHAJIITUYHI 3BITU Ta
BUXI1JIHUM KOJ IPOEKTIB BUKOHAHUHN CaMOCTIHHO a00 IiJl yac KOMaHIHOT pOOOTH.

6. ®opMH NOTOYHOIO TA MiJICYMKOBOT0 KOHTPOJII0
dopMaMy TIOTOYHOTO KOHTPOITIO € 3aXUCT JabOpaTopHUX PoOOIT, 3BITH.
DopMOI0 TT1JICYMKOBOTO KOHTPOJIIO € €K3aMEH.

/. PexoMeH10BaHa JiiTeparypa
7.1. ®axoBa (0CHOBHA)

1. Machine Learning with Microsoft ML.Net: Develop Machine Learning Models with
ML.NET from the Developer's perspective // Marco Zamana, 2023, Packt Publishing,

2. Programming ML.NET (Developer Reference) 1st Edition // Dino Esposito,
Francesco Esposito, 2022 Microsoft Press.- 256 pp.

3. ML.NET Revealed: Simple Tools for Applying Machine Learning to Your
Applications 1st Edition // Sudipta Mukherjee, 2020 Apress.- 192 pp.

4. Microsoft ML.NET Machine Learning for .NET Developers using C#NET //
Dr. A. F. Salam, Jakia Salam, 2019, Independently published.- 175 pp.



5. Automated Machine Learning with Microsoft Azure: Build highly accurate and
scalable end-to-end Al solutions with Azure AutoML 1st Edition // Dennis Michael
Sawyers, 2021, Packt Publishing.- 340pp.

7.2. lonomMizkHa

1. Introducing Machine Learning (Developer Reference) // Dino Esposito,
Francesco Esposito, 2020, Microsoft Press.- 400 pp.

2. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow:
Concepts, Tools, and Techniques to Build Intelligent Systems 3rd Edition // Aurélien
Géron, 2022, O'Reilly Media.- 861 pp

3. Programming Machine Learning: From Coding to Deep Learning // Paolo
Perrotta, 2020, Pragmatic Bookshelf.- 342 pp.

8. Indopmaniiini pecypcu

1. https://dotnet.microsoft.com/en-us/apps/machinelearning-ai/ml-dotnet

2. https://learn.microsoft.com/en-us/dotnet/machine-learning/how-does-mldotnet-
work

3. https://github.com/dotnet/machinelearning

JlonaTkoBO
(11 KOHTPOJIIO Ta CAMOKOHTPOJIIO pOOOTH CTYJICHTA)

Posmnoaisu 0aJiB, iKi OTPUMYIOTH CTYACHTH

Kinbkicts
: . . Cymapna
[ToTouHe oriHIOBaHHS (ayAUTOpPHA Ta CaMOCTIiiHa poOoTa) OaiB TE GatiB
(ex3ameH)
3micToBUI MOyIb 1 3MICTOBUI MOJYJIb 2
(35 GaniB) (35 GauiB)
T1 T2 T3 T4 TS | T6 | T7 | T8 30 100
5 10 10 10 10 10 | 10 5

T1, T2 ... T8 — Temu 3MICTOBHUX MOJIYJIB.
IosiTHKA OCBITHLOIO NPoOLIECY

CtyneHTn 3000B’si3aHI CBOEYACHO Ta SKICHO BHUKOHYBAaTH BCi OTpHMaHi
3aBAaHHS 1 aKypaTHO iX OQOPMIIIOBATH y BUIJISAI 3BITY 3 HaJaHHSM MPOTrPamMHOro
KOJIy Y BUNIQJIKY YHUCEIBbHUX PO3PaXyHKIB. 32 HEOOX1THICTIO 3 METOIO 3’ICYBaHHS BCiX
HE3PO3YMUIMX 1]l YaC CaMOCTIMHOI Ta 1HAMBIIyadbHOI POOOTH MUTaHb, BiJBIIyBAaTH
KOHCyNbTalli BuUkJIafgadya. KoXHUN CTyJIeHT 3000B’sI3aHUNA  JOTPUMYBATHUCS
MPUHIIMIIB aKaJeMidyHO1 J100pouecHOCTi. BUKOHAHMI CTyJIEHTOM HE CBiM BapiaHT
3aBAaHHs He OuiHIoeThes. CkiamaHHs (TepeckiaiaHHs) eK3aMeHy MPOBOIUTHCS 3a
BCTAaHOBJICHUM JIEKAHATOM PO3KJIAJIOM.
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