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Po3milLeHHA Kypcy Kamnyc
lMpo2pama Has4yanbHOI ucyunaiHu
1. Onuc HaBYaNbHOI AUCUUNAIHMK, Ti MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaTu HaBYaHHA

BusyeHHs ducuyunniHu «lMobydosa macwmabosaHux cucmem 0b6pobKU OaHUX y pPeasbHOMY 4dacix»
00380s15€ chopmysamu y 3006ysayie ocgimu KomrnemeHyii, HeobxiOHi 0519 pP038°A3aHHA MPAKMUYHUX
3a0ay4 npogpeciliHoi ma HayKosoi disnbHOCMI, N08’A3aHOI 3 NiIB20MOBKOK, AHANI30M 8eUKUX OaHUX Y
macwmabosaHux cucmem 06pobKu OaHUX.

Memoto susyeHHA OucyunaiHu «obyoosa macwmabosaHux cucmem obpobKu OaHUX y peasbHOMy
yaci» € opmysaHHA y cmyOdeHmMi8 HABUYKY 3aCmMOcosysamu npozpamHi memoou ma 3acobu 014
nobyoosu macwmabosaHux cucmem, 0bpobKu, aHai3y 8eauKUX OaHUX Ma NPUUHAMMA ynpassaiHCbKUx
piweHb 8 pi3HUX 2any38ax Hayku ma bi3Hecy.

Mpedmemom OucyunniHu «obydosa macwmabosaHux cucmem o6pobKuU OAHUX Y peasbHOMY Yaci» €
302anb6Hi npuHyuUnu ma nioxoou 6o nobydosu macwmabosaHux cucmem, o6pobeHHA 8enUKUX OAHUX,



MOX(IUBOCMi Mo8 npoz2pamysaHHA Python ma R 0aa nobydosu cucmem, obpobreHHA, aHanizy ma
sizyanizayii senuKkux 0aHUX.

BusuyeHHsa OucyunniHu «llobydosa macwmabosaHux cucmem o0b6pobKu 0aHUX Yy peanbHOMY 4Yaci»
Crpus€e hopmys8aHHIO y cmyoeHmis ¢haxosoi komnemeHmHocmi (®K) 3a oc8imHboto npozpamoro:

®PKO8 - 30amHicmb 3acmocosysamu (hyHOAMeHMAsbHI | MidOUCUUNAIHAPHI 3HAHHA 0414 YCniWHOo20
pP038'A3aHHA 30800Hb iHMEHEPIi NpoepamHo20 3a6e3rneyeHHs.

BusueHHsa OucyunniHu «llobydosa macwmabosaHux cucmem ob6pobKu OaHUX y peasbHOMYy 4aci»
CMpUSIE (POPMYBAHHIO Yy CcmMyoOeHmie HACMYMNHUX Mpo2pamMHuUx pedyaemamie Has4yaHHA ([PH) 3a
0C8IMHbBOIO MPO2PAMOIO:

MPHO1 - AHanizysamu, yinecnpamosaHo wykamu i subupamu HeobxiOHi 0518 supiweHHs npogeciliHux 3a80aHb
iHpopmayiliHo-008iOHUKOBI pecypcu i 3HAHHSA 3 YPaxyB8aHHAM CYy4ACHUX 00CA2HEHb HAYKU i mexHiKu.

MPHO7 - 3Hamu i 3acmocosyeamu HA NPakmMuuyi gpyHOamMeHmMasnbHi KOHYenyii, napaduemu i OCHOBHI MPUHYUMNU
DYHKUIOHYBAHHA MOBHUX, IHCMPYMeHMasnbHUX | 064UCA08aIbHUX 30C0bi8 iHMeHepii Npo2pamHo20 3a6e3neyeHHs.

IMPH18 - 3Hamu ma emimu 3acmocosysamu iHGopmauiliHi mexHosoeii 06pobku, 36epicaHHA ma nepedayi
OaHuUXx.

2. [MpepeKBi3nTh Ta NOCTPEKBI3UTU AUCLUNNIHU (MicLue B CTPYKTYPHO-NOTiUHIli cxemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

YeniwHomy eus4veHHo OucuyunaiHu «[llobydosa macwmabosaHux cucmem o06pobku OaHux y
PeAsAbHOMY Yaci» 3HAHHA OMPUMAHI Npu 8UB4YeHHA OucyunaiH «llpo2pamyeaHHA» ma «ba3u OaHUX»
Has4asnbHO20 naAaHy nidzomosKu b6akanaspie 3a creuianvHicmio 121 [H#ceHepis npoepamHozo
3a6e3ne4yeHHs.

OmpumaHi npu 3aceo€HHi ducuyunaiHu «llobydosa macwmabosaHux cucmem 06pPObKU OaHUX Yy
peasnbHOMYy 4aci» meopemuyHi 3HaHHA mMa MPAKMUYHI YMIHHA CAPUAOMb YCriWHOMY BUKOHOHHHO
Kypcosux npoeKkmis, cmapmanie ma ounaomHoi pobomu bakanaspis.

3. 3micT HaBYaNbHOI AUCLUNNIHKU

Aucyunnina «Mobydosa macwmabosaHux cucmem obpobKu OaHuUX y peansHomMy Yaci» nepedbayae
8UBYEHHA MAKUX MeM:

Tema 1. [xcepena ma munu eenuxkux 0aHux. [1idcomoska ma aHani3 OaHUX 3 BUKOPUCMAHHAM MO8U
Python.

Tema 2. ApximekmypHi modeni BigData. Moxcausocmi mosu R.
ModynbHa KoHmponeHa poboma.

Ex3zameH.

4. HaBuanbHi maTepianu Ta pecypcu

OcHosHa nimepamypa:

1. BIG DATA: IHHosaUuiliHi Moxtnusocmi nioguweHHA npubymkosocmi azpobisHecy / [EnekmpoHHul pecypc]
— Pexcum docmyny: http://www.agrobusiness.com.ua/ideii-i-trendy/8383-bigdata-innovatsiini-
mozhlyvostipidvyschennia-prybutkovostiagrobiznesu.htm/

2. loT Analytics Platform / EnekmpoHHuii pecypc. Pexcum docmyny:
https://blog.codecentric.de/en/2016/07/iot-analytics-platform/

3. IloT Fundamentals: Big Data & Analytics / EnekmpoHHul pecypc. Pexcum docmyny:
https://www.netacad.com/courses/iot/big-data-analytics



4. Akka // EnekmpoHHul pecypc. Pexcum docmyny: https://akka.io/

5. A brief introduction to two data processing architectures — Lambda and Kappa for Big Data /
EnekmpoHHul pecypc. Pexcum docmyny: https.//towardsdatascience.com/a-briefintroduction-to-two-
data-processing-architectures-lambda-and-kappa-for-big-data4f35c28005bb

6. What Is Apache Hadoop? / [EnekmpoHHul pecypc] — Pexcum docmyny: http://hadoop.apache.org/
7. Apache Kafka. A distributed streaming platform / [EnekmpoHHuli pecypc] — Pexcum docmyny:

https://kafka.apache.org/

8. Apache Cassandra / [EnekmpoHHul pecypc] — Pexcum docmyny: http://cassandra.apache.org/

9. Apache Spark. A fast and general engine for large-scale data processing / [EnekmpoHHuli pecypc] —
Pexcum docmyny: https.//spark.apache.org

10. loT-Analyse-Plattform: Floating Bus Data / EnekmpoHHuli pecypc. Pexcum docmyny:
https://www.youtube.com/watch?v=VYxc-3ZRRL4&ab_channel=codecentricAG.

Aodamkoea nimepamypa:

1. MapReduce. Tutorial. EnekmpoHHuli pecypc. Pexcum docmyny:
https://hadoop.apache.org/docs/r1.2.1/mapred._tutorial.htm!

2. Pandas. EnekmpoHHuli pecypc. Pexcum docmyny:
https://www.w3schools.com/python/pandas/pandas_intro.asp

3. Pandas documentation: ee6-caiim. URL: https://pandas.pydata.org/docs/

4. Parcel documentation: seb-catim. URL: https://parceljs.org/docs/

5. Python documentation: eeb-calim. URL: https.//docs.python.org/3/

6. Slatkin B. Effective Python: 90 Specific Ways to Write Better Python. Addison-Wesley Professional, 2019.

480 p.

7. Programming with Databases — Python. EnekmpoHHul pecypc. Pexcum docmyny:
https://swcarpentry.github.io/sql-novice-survey/10-prog/index.html

8. Moea npozpamysaHHsa R. EnekmpoHHuli pecypc. Pexcum docmyny:
https://coderlessons.com/tutorials/mashinnoe-obuchenie/r-programmirovanie/r-programmirovanie

Mamepianu 3Haxo0amecsa y gineHomy docmyni 8 IHmepHemi.

Has4anbHuli KOHMeHmM

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNIHM (OCBITHBOrO KOMMNOHEHTA)

Ne 3/n| Tum HaB4Yas1bHO20 3aHAMMA

Onuc Has4asbHO20 3aHAMMA

Tema 1. [xcepena ma munu eeaukux 0aHux. [lidcomoska ma aHani3 OaHUX 3 BUKOPUCMAHHAM MO8U

Python.

1 Jlekuyia 1. [xcepena senukux
0aHux. IHmepHem Peuell.
BuszHaueHHsA BigData. Python
Pandas. Biokpumi 0aHi, ix
gopmamu ma 3acobu 06pobKu.

Pozsumok IHmepHemy Peueli ma 36inbweHHA obcsey
iHpopmauii.  BukopucmaHHa  naamegopmu  Kaggle ma
DrivenData 0ns pobomu 3 genukumu obcseamu OaHUX. AHAnI3
BU3HQYEHHA  8esnuKux  O0aHux. HasedeHHA  npuknadig
BUKOPUCMAHHA 8enuKux obcszie 0aHUX y peasnbHUX CUeHapisx.
Po321Aa0 8i0kpumux ma npueamHux OaHUX, CMPYKMypo8aHUX|
ma HecmpykmypoeaHux. BusyeHHA XMApHUX Ma MYyMOHHUX|
obyucneHb. Po3ensad pyxomux ma Hepyxomux OaHux. Oenso
iHbpacmpykmypu 019 06pobKu eenuKux obcazie OaHux. AHani3
po3nodineHux 0aHUx ma ix o0bpobka, 8iOKpumux OGHUX, iX|
piBHOMAHIMHUX hopmamie ma iHcmpymeHmie 05 ix 06pobKu.



https://towardsdatascience.com/a-briefintroduction-to-two-data-processing-architectures-lambda-and-kappa-for-big-data4f35c28005bb
https://towardsdatascience.com/a-briefintroduction-to-two-data-processing-architectures-lambda-and-kappa-for-big-data4f35c28005bb

BusuyeHHA mexHiKk web-ckpaniHey ma rnpouecie 8usyYeHHs,
mpaHcgopmayii i 3a8aHMaMI eHHA OAHUX.

Komn’romepHuli npakmukym 1.
AHani3 ma sizyanizayis 0aHUX y
Python.

Mema: npodemoHcmpysamu 80a00iHHA HUMMEBUM UUK/IOM
QHaMi3y OaHUX 4Yepe3 BUKOPUCMAHHA HAOAHo20 Habopy|
iHpopmayii ma 8id3Ha4yeHux iHcmpymeHmis. 30ilicHumu imnopm
nakemis Python, HeobxiOHuUX 019 06pobKu 0aHo20 Habopy, ma
gukopucmamu iHcmpymeHmu  Python ma Jupyter 0nsa
nideomosku OaHux 0o aHanizy. [lposecmu aHaniz ma
nobyodysamu 2paghiKku Ha OCHOBI OMPUMAHUX pe3ysibmamis.

Jlekyia 2. lpoepamys8aHHA
Python ma SQlite.
Mpouedypa imnopmy 0aHuUX i3
¢alinie y Pandas ma 3acobu
0714 KopenAayiliHo2o aHanizy 8
Pandas. ObpobneHHA OaHux, .
peepeciliHuli aHaniz 0aHux 8
Python.

Poboma Python 3 SQLite. OcHosHi onepauii SQL.

MpusHayeHHA ymunaimu csvsql. Memoo “execute”. 30ilicHeHHS|
imnopmy OaHuUx 3 pi3HUX Oxcepes, MAaKux AK ¢alau ma
IHmepHem, y cepedosuwe Pandas. BukopucmaHHA Pandas 0nsa
nposedeHHA 0nuco8oi cMamucmuKu ma iHcmpymeHmig 05
KopenayiliHo2o aHanizy daHux. ObpobneHHA 8i0CymHix OQHUX.
MaHninynoeaHHAa dama ¢pelmamu y Python. [ocnioxceHHs|
pezpeciliHoeo aHanizy ma ioeo pisHosudis. BuxkopucmaHHA
pezpeciliHo2o aHani3y y 30ilicHeHHi aHanizy iHghopmauii.

Komn’tomepHuli npakmukym 2.
lobydosa niHiliHoi peepecii 8
Python.

Mema: oceoimu KoHuenuii niHiliHoi peepecii ma pobomu 3
0aHuUMu 05 NpocHO3yB8aHHA 68 cepedosuwii Python. AHani3
3arnponoHo8aHux 0aHux w000 obcazie npodaxcie, ma nobyoosa
AIHIGHOI peepecii 0518 NpPoaHO3y8AHHA PiYHO20 YuCcmMozo obcszy,
npooaxie Ha OCHOBI KinbKOCMi Ma2a3uHie y 0aHOMY PalioHi.

Tema 2. ApximekmypHi modeni BigData. Moxnusocmi mosu R.

Jlekuyis 3. AHani3 daHux 8 R.
®akmopu, crnucku, pelimu ma
0ii Had Humu. Ekcriopm,
imnopm ma 0bpobsaeHHA 0aHuUx
8 R. OcHoBHi iHCmpymeHmMu
aHani3y ma eisyanisauii 0aHux 8
R.

Egosnroyia mosu npozpamysaHHa R. ®yHKUIOHANbHI
moxcausocmi R. Poboma 3 06'ekmamu, nakemamu ma
yHKUiamu. Onepayii 3 sekmopamu, Mampuuamu y mosi R.
Poboma i3 pakmopamu, criuckamu, gpelimamu ma ix obpobKa.
BuxkopucmaHHSA R 0n14 aHanizy yacosux pAdie. Ekcriopm ma
imnopm AaHux 8 R. ObpobneHHs daHux 8 R. ®yHKuis "plot" i iT
napamempu. Tunu epagikie 8 R. YnpaeniHHA 3a2aabHUMU
napamempamu - apeymeHmamu epaghiyHUx pyHKUid.

Komn’tomepHuli npakmuKkym 3.
AHani3 ma si3yanizayia 0aHuUx 8
R.

Mema: sus4umu @yHKUiOHAbHICMb MOBU Npo2pamysaHHa R
014 nposedeHHA aHani3y ma sizyanizayii daHux. Bukopucmamu
6ibniomeky dplyr y R 0na onmumizayii ma mpaHcgopmauyii
0agHUX, 0 MAaKo} eukopucmamu 6ibaiomexy ggplot2 01
gi3yanizayii ompumaHux pe3ysaobmamis.




Jlekyisa 4. ApximeKkmypHi
modeni Big Data. TexHonozii
sipmyanizauyii. linepsgizopu.
KoHmeliHepHi mexHonoaii
BUKOHAHHA. Saas, PaaS i laas.
TexHonoeii Hadoop Big Data.
Po3nodineHa 0bpobKa
MapReduce. HDFS.

Mooeni apximekmypu 6 ob6aacmi Big Data Engineering.
BipmyanizauiltiHi mexHonoeii ma pisHi abcmpakuii. Finepsizopu.
BukopucmaHHA KoHmMelHepHOi mexHon02ii 0718 BUKOHAHHSA
npoepamHozo Kody Ha cepsepi. llpouyec iHMUHIpUH2Y OGHUX.
MacwmabysaHHA 30 paxyHOK BUKOPUCMAHHA 8enuKux obcAazie
0aHux. Memodu 36epicaHHA ma 06pobraeHHA iHpopmauii Y
po3nodineHux ¢alinosux cucmemax. BuKopucmaHHA
posnoldineHux 6a3 O0aHux. BUKOPUCMAHHA  PO3M00ineHoi
¢alinosoi cucmemu Hadoop (HDFS).

8 | Jlekyia 5. Mnamepopma Apache | Mpobaema ob4ucao8anbHoI hyHKUIi ma ii supiweHHA 3a
Spark. Lambda ma Kappa donomozoro mexHosnoeii Spark. lMopieHAHHA Spark ma
apximekmypu 06pobaeHHA MapReduce. BukopucmarHa Spark ma sparklyr 8515 06pobKku
8e/1UKUX OaHUX. genuKux obcAzie 0aHUx 8 Mosi npozpamysaHHsa R. Apximekmypa
Lambda ma ii nepesazu ma Hedosniku. Takoxc, apximekmypa
Kappa ma aHani3 ii nepesae i Hedonikie.
9 Komn’rtomepHuli npakmukym 4. | Mema: ecmaHosumu Spark Ha enacHomy Komm'tomepi ma
Po3nodineHi obuucneHHA 0aHux| npogecmu po3noodineHi 064YucaeHHA 019 KOHKpemHoz20 Habopy
3 BUKOPUCMAHHAM Spark 0aHux,  8uUKopucmosyw4u  Spark-knacmep ma  mosy
Knacmepa ma mosu R. npozpamysaHHsA R.
10 | Midcymkose 3aHAMMA. Ek3ameHauiliHa KOHMposabHa poboma.

EKk3ameH.

6. CamocrTiiiHa poboTa cTyAeHTa

Aucyunnina «Mobydosa macwmabosaHux cucmem 0bpobKu 0aHUX y peanbHOMYy HYaci» rpyHmMyemsca

Ha camocmiliHili nideomosyi 00 ayOuMOpPHUX 3aHAMb HG MeopemuYHi ma NPAaKmMu4Hi memu.

Ne Hazsa memu, ujo BUHOCUMbCA HA camocmiliHe Kinbkicme
3/n onpayrto8aHHA 200UH
1 llideomoska 0o nekuii 1 8
2 lideomosKka 0o Komn’tomepHo20 NPAKMUKYmMYy 1 8
3 lliocomoska 0o nekyii 2 8
4 lideomosKka 0o Kommn’tomepHo20 NPAKMUKYMYy 2 8
5 llideomoska 0o nekuii 3 8
6 | [NidcomosKka 0o Komn’tomepHo20 nNpakmuxkymy 3 8
7 llideomoska 0o nekuii 4 8
8 lidecomoska 0o nekyii 5 8
9 lideomoska 0o Kommn’romepHo20 NPAKMUKYMY 4 8
10 | IMioecomoska 00 M0oOYbHOI KOHMPOAbHOI pobomu 45




Moaimuka ma KOoHMponob

7. MoniTKa HaBYaNbHOT AUCUUNIHU (OCBITHBOrO KOMMNOHEHTA)

BiogidysaHHA nekyiliHux 3aHAMb € 0608’A3K0BUM.

*  Bi0gidy8aHHA 3aHAMb KOMM IOMepHO20 NPAKMuUKymy mMmoxce bymu enizo0udyHuUmM ma 3a nompebu
3axucmy pobim Komn’romepHo20 NPaKmMuKymy.

* [lpasusa nosediHKU HA 3GHAMMAX: AKMUBHICMb, M08a2a 00 NMPUCYMHIX, 8iOKAOHYEeHHA menedoHis.

*  [lompumaHHA rnoaimuku akademiyHoi dobpoyecHocmi.

8. BUAU KOHTPO/IO Ta PEATUHIOBa CUCTEMA OLLIHIOBAHHA pe3y/bTaTiB HaBuaHHA (PCO)

[Mpomsazom cemecmpy cmydeHmu BUKOHYOMb 4 KOMM'tomepHUX npakmukymie. MakcumaneHa
KinbKicmb 6anie 3a KoxHuUl Komn'tomepHul npakmuxkym: 15 6anis.

banu Hapaxosytomscs 3a:

- AKICMb BUKOHAHHA KoM tomepHo20 npakmukymy: 0-13 6anu;

- 8i0N08i0b nid Yac 3axucmy Kommn’romepHo2o npakmukymy: 0-4 6anu; - ceoeyacHe
npedcmasneHHA pobomu 0o 3axucmy: 0-2 6anu.

Kpumepii oyiHt08GHHA AKOCMi BUKOHAHHA:

10-11 6anu — poboma BUKOHAHA AKICHO, 8 MOBHOMY 06CA3i;

1-9 6anu — poboma BUKOHAHA AKICHO, 8 MOBHOMY 06cA3i, ane mae Hedoniku,; 0 b6anie
— poboma 8UKOHAHA He 8 MOBHOMY 06cA3i, abo Micmumb cymmeasi MomMusKu.

Kpumepii oyiHio8aHHA 8i0nosioi:

3-4 6anu — 8i0nosiob nNosHa, 0obpe apeyMmeHMOB8AHA;
1-2 6an —y 8idnosidi € cymmesi noMusnKu;

0 banis — Hemae 8idnosidi abo 8idnosidb HesipHa.

Kpumepii oyiHo8aHHA ceoe4acHocmi npedcmasseHHA pobomu Ao 3axucmy:
1-2 6anu — poboma npedcmassaeHa 00 3axucmy He ni3Hiule 8Ka3aHo20 mepmiHy; 0
banis — poboma npedcmasaneHa 00 3axucmy fi3Hiule 8KA3aHO20 MepPMiHy.

MakcumasnbHa KinbKicme 6asie 30 BUKOHAHHSA MaA 3aXUCM KOMI tomepHUX Npakmukymis: 15
banis x 4 komn. npakm. = 60 6anu.

3a80aHHA HO MOOYAbHY KOHMPOAbHY pobomy cKnadaemoca 3 8 numaHs —5 meopemuyHux ma 3
MPAaKmMu4Ho20. Bionogidb Ha KOXHe meopemuyHy ma npakmuyHy 3anumaHHA oyiHIeEMbsCca 5 banamu.
Kpumepii oyiHHOBAHHA KOX¥HO20 MeopemuyHo20/NPaKmu4Ho20 3anuUMaHHA MOOYAbHOI KOHMPOAbHOI
pobomu:

5 6anie — e8idnosiob 8ipHa, nosHa, 0obpe apeymeHMo8aHa;

3-4 banise — 8i0n08idb 8ipHa, ase HenosHa abo NoeaHo apaymMeHmMo8aHda,
2 6anu —y 8i0nosidi € HE3HAYHI MOMUSKU;

1 6an —y 8i0nosidi € cymmesi nomusku;

0 banis — Hemae 8idnosidi abo 8i0Nosidb HesipHa.

MaKcumarnbHa KinsbKicms 6asnie 3a MoOysabHYy KOHMpPOsAbHY pobomy:

5 6anis x 5 meopemuyHi 3anumaHHA + 5 banie x 3 npakmuyHi 3anumaHHA = 40 b6anis.

PelimuHeoea wKana 3 ducyunaiHu OOPIBHIOE:



R = Rc = 60 6anis + 40 6anie = 100 barnis.
30 onucom: R = RKOMn,npaKm"‘ RI\/IKP,: 60+40 6Gﬂi6 = 100 60/7’3

KaneHdapHuli KoHmponae: nposadumeca 08i4i Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMOe cunabycy.

Ha nepwili amecmayii (8-U mux0eHb) cmyoeHm ompumMye «3apaxo8aHo», AKWO (o2o momoyHuli
pelimuHz He meHwe 50 % 8i0 MaKcumManbHOI KinbKocmi basis, AKYy Moxce ompumamu cmydeHm 00 rnepuwoi
amecmayii (20 6anis).

Ha dpyeili amecmauii (14-i muxcdeHb) cmydeHm ompuMye «3apaxo8aHO», AKWO (1020 momoyHuli
pelimuHa He meHwe 50 % 8i0 MaKcuManbHOI Kinbkocmi 6asis, AKy Mmoxce ompumamu cmyodeHm 00 Opy20i
amecmayii (30 6anis).

Cemecmpoguli KOHMPOsb: eK3aMeH.
Ymosu donycky 00 cemecmpo8oao KOHMPOSHO:

Mpu cemecmposomy petimuHey (rc) He meHwe 60 % (60 6anie) ma 3apaxysaHHi ycix pobim
KOMIM’tomepHO20 MPAaKmMuKymy.

HeobxidHoto ymosoto 0ornycky 00 eK3amMeHy € BUKOHAHHA i 3aXUcm KOMIT'tomepHO20 NMPAaKmMuUKymy.

Tabnuug BignoBigHOCTI penTUHroBMx 6aniB OLiHKaM 33 YHIBEPCUTETCbKOLO LLKANOH0:

Kinbkicme 6anie OyiHka
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a40BiNnbHO
64-60 JocTaTHbOo
MeHwe 60 He3agoBinbHO
He BMKOHaHiI yMOBM 40MNYCKY He gonyweHo

1. JopaTKoBa iHpopmauia 3 aucumnnniHm (0CBITHbOro KOMNOHEHTA)

Cepmudhikamu npoxo0OxceHHs oOHaalH Kypcie «loT Fundamentals: Big Data & Analytics» ma
«Programming Essentials in Python» 0o380asat0mb 3apaxysamu MooysibHY KOHMPOsbHy pobomy 32i0HO
oMmpuMaHoi 3a2aabHOI ouiHKU 8 Mepexcesili akademii (Cisco Networking Academy), HanucaHHa cmameli
abo y4acmoe y KOH@pepeHyisx ma MpoeEKmMax 3a 8i0Mo8IOHO MeMamUKO MAKOMX( OUIHIOEMbCA fK
dodamkosi 5 6anis.

CknadeHo cmapwum surknaoayvem IMN3E, Konymbemom Badumom lMemposuyem

YxeaneHo Kageoporo iHxceHepil npoepamHozo 3abe3neyeHHs 8 eHepeemuui HH IATE (npomokon Ne 34
8i0 10.05.2024 p.)
MozodxceHo MemoduyHoro kKomicieto HH IATE (npomokona Ne 9 gid 31.05.2024 p.)



