gm HauioHanbHWI TeXHIUHMI yHiBEpCUTET YKpaiHu A
«KUIBCbKUW MONITEXHIYHUA IHCTUTYT
ag imeni ITOPA CIKOPCbKOIO»

(VA= Kadeapa npuknagHoi

MaTeMaTUKU

&1

BA3U AAHUX

Pob6oua nporpama HaBYanbHOI gucuunniHu (Cunabyc)

PiBeHb BULLOI OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA Nnporpama
Cratyc agucumnniim
®dopma HaBYAHHA

Pik nigroroBku, cemectp
O6car gucuunninm

CemecTpoBuit KOHTpOAb/
KOHTPOJIbHI 3ax0au

Po3knapg 3aHATb

MoBa BUKNaaaHHA
IHpopmauis npo
KepiBHMKa Kypcy /
BMK/agadiB

Po3mileHHsA Kypcy

PeKBi3uTK HaBYaZIbHOI AUCUUNAIHM

Mepwulii (6akanaepcokuii)

11 MamemamuKa i cmamucmuka

113 lMpuxknadHa mamemamuka

Hayka npo daHi ma mamemamu4yHe MoOesno8aHHS
HopmamusHa

04YHa(0eHHa)

3 Kypc, secHAHuUl cemecmp

4 kpedumu EKTC / 120 200uH (36 200. - nekuyii, 18 200. - nabopamopHi pobomu, 66
200. - CPC)

Ex3ameH, MKP ma nabopamopHi pobomu

Jlekyii — 1 pa3 Ha muxcoeHs (18 nekyiti)
JlabopamopHi 3aHammsa — 1 pa3 Ha 2 muxHi (9 3aHAMob)

YKpaiHcbKa

JNlekTop: AmutpeHKko OnekcaHAapa AHAToiiBHA
NabopaTtopHi: AmuTtpeHko OnekcaHapa AHaToniiBHa, HKykK IBaH CepriiioBuy

Google classroom.
https://classroom.google.com/c/NjYyMjE4MjgxOTAw?cjc=2i64sdu

lMporpama HaB4Ya/bHOI AUCLUNNIHN

1. Onwuc HaBYanbHOI AUCUUNAIHK, TT MeTa, NpeaMeT BUBYEHHA Ta pe3yabTaTh HAaBYAHHA

JucyunniHa «basu 0aHux» nocidae o0He 3 YinbHUX Micyb 8 nideomosui ¢haxisuyie 3 NMPUKAAOHOI
mamemamuku (i 8iOHocumbcs 00 npogpeciliHo-opieHmosaHux ucyunaid. Lle susHayaemsca mum, wo
019 WUPOKO20 KAaCy asmomamu3osaHux cucmem 6a3u 0aHUX € CUCMeMOYymMaB0opPHYUM YAKMOpPOM.

Memoto HasuyanbHOI QucyunaiHu € popmy8aHHA y cmyodeHmis 30amHocmeli:
® PO3yMimu OCHOBHI Cy4acHi iHhopmauiliHi mexHonoa2ii 06pobKu OaHuX;
® po3ymimu micue i posb 6a3 0aHux 8 iHghopmayiliHux cucmemax 06pobKu iHgpopmauii, Mmemodu
NnpPoeKkmMy8aHHs i ynpasaiHHA 6a3amu OaHUX;
® PO3yMimu OCHOBHI Mooesii cmpykmyp OaHUX (CriucKu, iepapxii, BiOHOWEHHS, Mepexcesi

cmpykmypu);

® po3ymMimu Kaacugikayito cucmem ynpaeniHHa 6azamu 0aHux (CYB/), ak peasauitiHux mak i
HepenayitiHux (NoSQL);

® 3Hamu ma eMimu 3acmoco8ysamu Ha npakmuyi mpaH3axkuyii 8 peaauitinux CYB/;

® po3ymimu obmexceHHA ma nepesazu HepenauyitiHux CYB/;

® po3ymimu OCHOBHI wabsaoHu ma nioxodu pobomu 3 6azamu OaHUX;

® po3ymimu wo makxe po3nodineHi 6/;

® poszbupamucs, AKy b/] subpamu e akili cumyauii;




2. MpepekBi3anTu Ta NOCTPEKBI3UTU AUCLUNAIHN

HAucyunniHa 6a3yemecAa HA 3HAHHAX | HOBUYKAX, AKI cmydeHmMu o0epxanu Mnpu BUBYEHHI
oucyunniHu "Bcmyn 0o 6a3 0aHux ma iHgpopmauyitiHux cucmem”, "lMpoepamysaHHA Ha mosi Python".
JAucyunniHa 3a6e3ne4vye 3ac80€HHA cmydeHmamu OucyunaiHu «IHgpopmauiliHi cucmemuy.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN

Po3din 1. Poboma 3 pensayitiHumu CYb/]
1. Poboma 3 3anumamu.
2. Onmumizauia SQL-3anumis. IHOeKcu.
3. Poboma 3 mpaH3aKyisMu ma KOHMposs yinicHocmi 0aHux 8 penauiltiHux CYB/].
4. [lpuHyunu nobyodosu b/] - 6iHapHi depesa.

Po30in 2. OcHoBU po320pMAHHA iHhopMauyiliHux cucmem
1. baezamopisHesa apximeKmypa npo2pamHO20 3aCmMocyHKy. ModentosaHHA penayiliHux 6a3

0aHux. KoHuenmyanobHa, no2iyHa ma ¢hizu4Ha ERD.
2. Miepauis/pepakmopuHe B/].
3. LWabnaoHu pobomu 3 6azamu OaHUX.

Po3din 3. Poboma 3 HepensayitiHumu CYB/
1. Budu HepensauiliHux CYB/. ba3zosi npuHyunu Pobomu 3 HUMU.
CAP/PACELC meopemu
Poboma 3 Cassandra ma MongoDB
LLlapdiHe ma napmiwuHiHe. Pennikauia
Po3nodineHi cucmemu. Benuki 0ari. Map-Reduce
Poboma 3 ElasticSearch. BekmopHi 6a3u 0aHux

DR R

4. HaBuanbHi matepianu Ta pecypcu
Bba3zoei Oxcepena:

e Mamepianu Kypcy, wo nybnikytomsca 8uKaa0a4yamu y CAAK KaHAsI Kypcy

® |Hpopmauyia no SQL 3anumam - https.//www.geeksforgeeks.org/sql-tutorial/?ref=Ibp

e Alex Petrov. “Database Internals. A Deep Dive into How Distributed Data Systems Work”.
— O’Reilly, 2019. — 350 c.
MpuHyunu The Twelve-Factor App (https://12factor.net/uk/)
byii A.6., Cinbselicmpyk J/1.M. ®opmanizayia modeni "CymHicme-38'a30k" — Kuis:
BudasHuuo nosiepagivyHuli ueHmp "Kuiscokuli yHisepcumem", 2011. — 175 c.
(http://csc.knu.ua/uk/library/books/bui-silveistruk-33.pdf)

e https.//db-engines.com/en/ranking

e https.//jepsen.io/analyses

Aodamkosi oxcepena:

® Designing Data-Intensive Applications, by Martin Kleppmann, O'Reilly Media, Inc., 2017
(https.//dataintensive.net/)

e Patterns of enterprise application architecture, by Martin Fowler, with Dave Rice,
Matthew Foemmel, Edward Hieatt, Robert Mee, and Randy Stafford, Addison-Wesley,
2003

e [lokymeHmauis no PostgreSQL (https://www.postgresql.org/docs/current/index.html)


https://www.geeksforgeeks.org/sql-tutorial/?ref=lbp
https://db-engines.com/en/ranking

e [lokymeHmauis no Flyway (https://flywaydb.org/documentation/)
® [lokymeHmauis no SQLAIchemy (https.//docs.sqlalchemy.org/en/14/orm/tutorial.html)

e Evolutionary Database Design, by Pramod Sadalage, Martin Fowler
(https://martinfowler.com/articles/evodb.html)

e The SQLAIchemy Session - In Depth (https.//www.youtube.com/watch?v=uAtaKr5HOdA)

e Consistency Tradeoffs in Modern Distributed Database System Design, by Daniel
Abadi (http.//www.cs.umd.edu/~abadi/papers/abadi-pacelc.pdf)

HaB4yanbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/lbHOI AUCLMUNNIHU (OCBITHBOrO KOMNOHEHTA)
Jlekuyii
Po3din 1. Poboma 3 pensayitiHumu CYB/]

Jlekuyis 1. Y3azansHeHHA SQL (SQL, DDL, DML). [ToemopeHHA 0CHOBHUX NOHAM®b. [ToHamms ETL
MoHammasa CRUD. Onepayii Had daHumu - nepemut JOIN, niozanumu ma 2pyny8aHHA OQHUX,
BUKopucmaHH#A having, groupBy, orderBy. AepecamHi ¢pyHKYii SQL: Count(), Sum(), Avg(), Min(),
Max().

Jlekyia 2. Onmumizauia SQL-3anumis. 3a2anbHi npasuna. IHOekcu, ix suou. Po3piz daHux (Data
Slicing) 0n13 onmumi3ayii 3anumie ma aHani3y OAHUX.

Jlekyia 3. TpaH3akyii ma ix enacmusocmi. ACID npuHyunu. PigHi i3onayii mpaH3aKyid.

lMNoHammas Deadlock.
Jlekyis 4. MpuHyunu nobydosu 6a3u 0aHux. biHapHi depesa.
Po30in 2. OcHoBU po320pMAHHA iHGhopMaUyiliHUX cucmem

Jlekyis 5. baezamopisHesa apximekmypa. lMpuHyunu. lNpobaemu, aKi 80HA 8UPIUIYE.

ModentosaHHs pensauiliHux 6a3 daHux. KoHuenmyanwsHa, no2iyHa ma ¢gizudyHa ERD

Jlekuisa 6. Mizpauia/pepakmopuHe B/]. MpuHyunu pobomu Flyway ma Liquibase.
MpuHyunu pobomu Flask ma SQLAIchemy.
Jlekyis 7. lLlabnoHu pobomu 3 6azamu 0aHux. Transaction Script. Domain model. Service Layer.

Table Data Gateway. Row Data Gateway. OPM wabnaoHu pobomu 3 6azamu daHux. Active
Record. Session.

Po30in 3. Poboma 3 HepenayiliHumu CYB/A: NoSQL ma Big Data.
Jlekyis 8. 3azanvHi npuHyunu pobomu HepenayiltiHux CYB/, ix HeobxioHicmeb.
Jlekyis 9. CAP meopema. Knacugikauia HepensauitiHux CYB/.

Jlekuia 10. Knacugpikayis HepenayiliHux CYB/A. Kntou-3HavyeHHA CYB/. JlokymeHmM-opieHmosaHi
CYE/. paghosi CYB/. Column-Family CYB/. Time-series CYB/].

Jlekyis 11. KonoHouHi CYB/]. PACELC meopema. Komnpomicu npu subopi mexHosoeaii 6asu

OQHUX.

Jlekyia 12. Poboma 3 po3nodineHumu 6aszamu 0aHux Ha npukanadi MongoDB.

Jlekyis 13. lloeHomekcmosuli nowyK. Peanizayia e PostgreSQL. Peanizayisa e



ElasticSearch.

Jlekuia 14. Poboma 3 ElasticSearch, sik 3 ocHo8HO0 6a30t0 OaHUX 014 cucmemul.

Jlekyis 15. Po3nodineHi cucmemu. HeobxioHicmb, criocib po3nodineHHA 6a3 0aHux.

Jlekyis 16. BigData 6a3u daHux. lNpuHyunu pobomu Spark. MpuHyunu pobomu HBase.

Jlekyis 17. BekmopHi 6a3u 0aHux. [MpuHyun ix pobomu. 6a3u 0aHux 0718 WMy4yHO20

iHMmenekmy.

Jlekyis 18. ModynbHa KOHMpoasHa poboma.

JlabopamopHi pobomu

Ne 3/n | Tema nabopamopHoi pobomu

1 Lost-update, In-place update, row-level locking, optimistic concurrency control 8 Postgres

2 Peanizayis ceoei 6a3u daHux Ha 6a3i cmpykmypu biHapHoz20 Oepesa B-Tree

3 Miepauis B/ 3 sukopucmarHAm liquibase abo flyway ma mosu Java abo Python

4 Poboma 3 MongoDB (Document Store), nio’e0HaHHA iT 00 Npo2pamHo20 rnpoekmy

5 Poboma 3 6azosumu pyHKUiamu Ha subip: Neodj (graph) yu Cassandra (wide column store)

6. CamocrTiiiHa poboTa cTygeHTa

CTyAeHT NOBMHEH 3aBYaCHO rOTyBaTUCb A0 NEKLiM Ta NPAKTUYHUX 3aHATb. lMepes nekuiamm noTpibHo

NOBTOPUTU BUBYEHUIN paHille TEOPETUYHWUI maTepian, MiarotyBaTu NUTaHHA WOAO HOBOI TemMu AnA

obroBopeHHA Ha nekuii. Meped nNPaKTUYHUMM 3aHATTAMM MNOTPIOHO NOBTOPUTU BiANOBIAHWUMA

TEOPETUYHUI MaTepian.

No Buna camocTiiinoi podoTu KinbkicTh
3/m rogun CPC
1. [TinroroBka 10 1a00OpPATOPHUX 3aHATH 35
2. ITinroroBKa o JeKiii 5
3. OmparrroBaHHs JICKIIHHOTO MaTepiany 10
4. ITinroroska no MKP 6
5. [TinroToBKa 10 €K3aMEHY 10
3arajgom 66

Ao camocmiiiHoz2o onpayroeaHHA UHOCAMbCA HacmynHi memu




Ne 3/n | Tema CPC, 200

1 BugueHHsa cuHmMakcucy mosu 3anumise MongoDB 2
(https://docs.mongodb.com/manual/reference/sql-comparison/)

2 BusyeHHsa cuHmakcucy mosu 3anumis ElasticSearch 2
(https.//www.elastic.co/quide/en/elasticsearch/reference/current/getting-
started.html)

3 BusueHHs cuHmakcucy mosu 3anumie GraphQl - 2
https://graphql.org/learn/

4 BuBueHHs ocobamBocTei poboTu 3 SpringData 2

> BuBueHHs ocobaunBocTelt poboTn 3 Hybernate 2

Jodamkoea npakmuyHa poboma:
Jlodamkosy npakmu4Hy pobomy MOoXcHa 8UKOHamMu wjob 3apobumu dodamxkosi 6anu (makcumym 10).

Ne 3/n

Tema

1

Poboma 3 po3nodineHHam B/ Ha subip: MongoDB, Cassandra, Hazelcast. Takox moxcHa
cnpobysamu pobomy 3 ElasticSearch yu S3Bucket (Ha Amazon)

Jodamkoei pecypcu 818 NnpaKmMukKu

Ne 3/n

Pecypcu

[1]
OpeaHizayia 6a3 daHux NoSQL [EnekmpoHHul pecypc] : npakmukym / H.B. CumHuk, I.C.
3iHoe’esa. — K. KHEY, 2022. — 167, [1] c., ISBN 978-966—926—406-0. — Pexcum docmyny:
https://www.researchgate.net/publication/361775185 ORGANIZACIA_ BAZ DANIH_No
SQL_PRAKTIKUM

Mpakmuka SQL 3anumis - https.//www.datacamp.com/blog/5-sql-challenges-to-practice-
your-

skills?utm source=qgoogle&utm medium=paid search&utm campaignid=19589720818&ut
m adgroupid=152984010654&utm device=c&utm keyword=&utm matchtype=&utm net
work=g&utm adpostion=&utm creative=684592138976&utm targetid=dsa-
2222697809758&utm loc interest ms=&utm loc physical ms=9111792&utm content=DS
A~blog~SQL&utm campaign=230119 1-sea~dsa~tofu 2-b2c 3-eu 4-prc 5-na 6-na 7-

le 8-pdsh-go 9-na 10-na 11-

na&qgad source=1&qclid=CiwKCAiAg4KuBhAGEiwArMAwI1FOJhLXil5zAzefeWagwNulUOtylUX|
ZjXo5bkwCB4j1i0OHi0G LnyBoCWEOQAvD BWE



https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE
https://www.datacamp.com/blog/5-sql-challenges-to-practice-your-skills?utm_source=google&utm_medium=paid_search&utm_campaignid=19589720818&utm_adgroupid=152984010654&utm_device=c&utm_keyword=&utm_matchtype=&utm_network=g&utm_adpostion=&utm_creative=684592138976&utm_targetid=dsa-2222697809758&utm_loc_interest_ms=&utm_loc_physical_ms=9111792&utm_content=DSA~blog~SQL&utm_campaign=230119_1-sea~dsa~tofu_2-b2c_3-eu_4-prc_5-na_6-na_7-le_8-pdsh-go_9-na_10-na_11-na&gad_source=1&gclid=CjwKCAiAq4KuBhA6EiwArMAw1F0JhLXiI5zAzefeWqwNulU0tyIUXjZjXo5bkwCB4j1iOHi0G_LnyBoCWE0QAvD_BwE

BigQuery Studio - https://console.cloud.qoogle.com/, how to use Analytics Dataset -
https.//support.google.com/analytics/answer/7586738?hl=en#zippy=%2Cin-this-article

Google Analytics Dataset - web analytics data from a data warehouse that stores web analytics
from Google for a commercial website -
https://console.cloud.google.com/marketplace/product/obfuscated-ga360-
data/obfuscated-ga360-data?project=Ilexical-script-761

B[] 3HO 2022: https://osvita.ua/news/data/87870/

7.

8.

MoniTMKa Ta KOHTPO/b
MonitTMKa HaBYaNbHOI AUCLMNAIHK (OCBITHLOrO KOMNOHEHTA)

BideidysaHHsA nekyili ma nabopamopHux 3aHAMb. BiocymHicme Ha nekuyisx ma 1a60pamopHux
3aHAMMAx 6e3 Moe8axHoi NPUYUHU He 00MNYyCKAEMbCA.

Mpasuna nosediHKu Ha 3aHammsax. Ha nekuyiliHux ma 1abopamopHUX 3aHAMMAX cmydeHmu
Mammes BUMKHyYmMuU MobinbHi menegoHu abo ysiMKHymu ix Ha 6e338y4HUl  Pexum.
3ab6opoHAEMbCA Kopucmysamucs menegoHamMmu ma iHWuUmMu 3acobamu 38°A3Ky 078 MOWYKY
iHpopmauii Ha eyan-0ucky suknaodaya, 8 IHmMepHemi, ompumMmaHHs 8idnogioeli 3a 0onomo2oto
yamy GPT mouwo.

Mpasuna 3axucmy naabopamopHux pobim. Yci nabopamopHi pobomu ogopmasromscs |
30aromscsa cmyodeHmamu y 8uensadi 0emoHcmpayii Kody, npuliHAMHO20 0718 YUMAaHHA. 3axucm
nabopamopHux pobim gidbysaemoca y 8u2aA0i npeseHmayii cmydeHmom  pe3ynemamis
BUKOHAHOI pobomu, noKa3yB8aHHA O0eMO, d MAKOM( HAMNUCAHHA KOOy y eunadKky 3anumy
8UK1A0AYA Ha ypouyi. Takor cmydeHmy mMoxcymes bymu nocmasaeHi 3anumaHHA w000 3micmy
liozo pobomu. ®opmam 38imy nepedbaveHuli minbku 015 0esaKux pobim, abo 014 8cCix y 8unaokxy
B8UMYLWEHOI acUHXPOHHOI pobomu cmydeHma.

Mpasuna npusHa4yeHHA 300X04ye8aAbHUX mMa wmpagHux 6anie.
3aoxouysanbHi 6aau HAPAxXo8yOMbCA 30:

- OKMUBHICMb CMmyoeHma Ha AeKyiax ma AabopamopHuUx 3aHAMMSAX;

- [POX0OMHCeHHA OHAAUH Kypcis, M0200#EeHUX 3 8UKNada4yem.

MaKcumanbHa 3a2aabHA KinbKicms 60HYcHUX 6asie moxe cknadamu He binowe, Hix 10% 8io
MaKcumanbHoao bany 3a cemecmp (8idnosioHo 6o PCO).

LLimpaghHi 6anu npu3Ha4aromMsbCcsa 30 HECBOEYACHE BUKOHAHHA nabopamopHux pobim (8i0nosioHo
0o PCO), HeOompumaHHA NpuHyunie akademiyHoi 0obpoyecHocmi ma naaziam.

Monimuka w000 akademiyHoi dobpoyecHocmi. 32i0HO 3 Kodekcom yecmi cmydeHma KIll, npu
BUKOHAHHI 1a60pamMopHUX YU KOHMPOAbHUX pobim 3a60POHAEMbCA KOPUCMYB8AMUCA YYHUMU
BUKOHAHUMU 71a60pamopHUMU YU KOHMPOsbHUMU pobomamu ma/abo ix ¢paemeHmamu. Y
8UNAOKYy 8uABnAEHHA naaziamy nabopamopHa poboma moxce bymu ouiHeHa 6i0 0 do 1/3
CYMAPHOI KinbKocmi 3arnaHos8aHux 3a Hei 6anis. [1i0 4Yac BUKOHAHHA KOHMPOsAbHUX pobim
3060poHAEMbCA Kopucmysamuce 6y0b-aKUMU CMOPOHHIMU Oxcepenamul.

Buau KOHTPO/IIO Ta PEMTUHIOBa CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBuyaHHA (PCO)

lMpomsazom cemecmpy 8i06y8aroMbCca HACMYHi 8UOU KOHMPOIHO

Momoy4Huli koHMpons: MKP, nabopamopHi pobomu

Cemecmposull KOHMPONb: eK3aMeH

Ymoesu donycky 00 cemecmpo8o2o KOHMPOK: 3apaxosaHi woHalimeHuwe 3 1abopamopHuUx pobomu
ma cemecmposull pelimuHe He MeHLWw K Big, 50% Big, MakCMManbHOT KinbKOCTi 6anis, AKY Moxe
OTPMMATW CTYAEHT 40 AAHOro KaneHAAPHOro KOHTPOH.

YMOBM A0OMYCKY [0 CEMECTPOBOIrO KOHTPO/HO: BUKOHAHHSA BCiX YacTMH MKP Ta cemecTpoBsuit


https://console.cloud.google.com/

PENTUMHI He MeHLWwui Big 25 6anis.

PeNTUHT cTyAeHTa 3 KPeAUTHOrO MOAYNS CKNAAAETLCA 3:
1) 6aniB 3a MoAy/IbHY KOHTPONbHY poboTy (MKP),

2) 6anis 3a nabopatopHi poboTu;

3) 6aniB 3a BiANOBIAb Ha EK3aMeHi.

Takoxc, moxcHa ompumamu dooamekosi 6asau 3a
1) 3aBignosiai Ha nekKuiax - Ao 7 banis;
2) 3a BMKOHaHHA goaaTkoBoi nabopaTopHoi poboTtu - Ao 10 6anis.

Kpumepii ouiHro8aHHA AKOCMi BUKOHAHHA n1abopamopHoi pobomu (38imy):

5 6anie — poboma euKoHaHa fKiCHO, 8 MOBHOMY 06CA3i;

3-4 6anu — poboma 8UKOHAHA He 8 MOBHOMY 06CA3i, abo Micmume HE3HAYHI MOMUSIKU,
0-2 6anu — poboma micmume cymmesi npo2asauHu ma/abo 3Ha4Hi MoMUusKu.

Kpumepii oyiHrosaHHs 3axucmy nabopamopHoi pobomu:

4-5 banie — npezeHMauia ma 00Mnogidb MOBHICMI PO3KPUBAE KOHMEKCM 3a80QHHS, AKICHO
BUKOHQAHI, 8i0M0oeidi mosHi, yci suCHOBKU 00bpe apaymeHmMos8aHi;

1-3 6anu — npezeHmMauig ma 00rnogiob MaroMb NMPO2AsAUHU, y 8i0rNosioax € MOMUSKU;

0 6anis — npe3eHMauyis oMpuMaHuUx pe3yanbmamis 8i0CcymHs.

MaKcumanbHa KinbKictb 6aniB 3a Bignosigb Ha eK3ameHi:

3ae0aHHA Ha MKP cknadaemosca 3 14 mecmosux numaHe (8 NnumMaHe 3 OOHIEHD NMPABUALHOK
8i0r0gi000 ma 6 NuUMaHb 3 OEKiNbKOMA MpasusnbHUMU 8i0nogioamu). KoxctHe numaHHA 3 OOHIEH
npasusnbHoK 8i0N08iI000 ouiHEMbCA 8 1 6aau, KOXCHE NUMAHHA 3 OEeKifbKoMa npasusnbHUMU
gidnoegidamu ouyiHleEMbCA 8 4 banu. 2 numaHHA byde ouiHeHo 8 5 6anie, ma 80HU rosas2amumyme y
camocmiliHOMy HAMuUcaHHiI 8i0noesioi.

Kpumepii oyiHIOBAHHSA KOXHO20 MECmMoB8020 3anuUMmMaHHSA 3 00OHIED NPABUIbHO 8i0M08i000:

2 banu — 8i0nosiob NpasusnbHa;

0 6anis — Hemae 8idnosidi abo 8i0no8idb HeBipHa.

Kpumepii 0OUiHIOBAHHA KOXHO20 MECmMo8020 3ANUMAHHA 3 OeKilbKoMa MpPasuabHUMU
gionosioamu:

4 6anu — obpaHo 8Ci NPaBUbHI 8i0N08idi ma #00HOI HEBIPHOI;

2 6anu —obpaHo woHalimeHwe 50% sid ecix npasunbHux gionogioeu;

0 6anis — Hemae 8idnosidi abo 8ci 8i0nosidi HegipHi.

Kpumepii ouiHt08aHHA KOXCHOI 8intbHOI 8i0M08ioi:

5 6anis — 8i0noegidb nosHicmro 8ipHa;

2,5 6anu — HanucaHo 6au3bKo 50% 6i0 npasunbHoi 8i0N08idi; moxcausi U iHwi 6anu 3 0 0o 5
8i0nosiOHO 00 rponopyii npasuasHocMi 8i0No8ioi.

0 6anis — Hemae 8i0nosidi abo sce HeBIPHO.

MaKcumanbHa KinbKicmo 6asie 3a eK3ameH:
R= 2 6anu x 8 mecmosux nUMaHHA 3 00HIE NPaAsUAbHOM 8i0r08i000 + 4 6aau X 6 NUMAHb 3
OekinbKoma npasunbHUMU 8ionosioamu + 5 6anie * 2 numarHa = 15 6anis.

20 6anis x 1 TeopeTryHe nuTaHHA + 10 6anis x 3 3agayi = 50 6anis

Po3paxyHok wiKanu (R) pelimuHay:
Cyma BaroBux 6aniB KOHTPOIbHUX 3aX04iB MPOTATOM CEMECTPY CKNaAaE:

Rc=30 + 20 = 50 6anis.

I3 L€l cymm 3a cemecTp CTyAeHT MoXKe HabpaTu NeBHY KinbkicTb 6anis rc.
Ek3ameHauiHa cknagoBsa (Re) wWKanu gopisHioe 50 6anam, Tob6To cknagae 50% Big



R. 3a BignoBiab Ha eK3aMeHi CTyAeHT MoXKe HabpaTu NeBHY KiNbKicTb 6anis re.
PelTUHroBa WKana 3 AUCLUUNNIHWN CKNAAAE

R = Rc+ Re= 100 6anis.

HeoaMmiHHOO yMOBOIO AONYCKY A0 €K3aMeHY € BUKOHAHHA BCiX CKNAL0BUX MOAYNbHOI
KOHTPONbHOI Pob0TK, a TaKOXK HabpaHi rc= 25 b6anis.

AKLLO CTYAEHT He BUKOHAB YMOB A0MNYCKY 4,0 eK3aMeHY, TO BiH HE MOXXe OTPUMATH OLiHKY B nepLy
BiOMICTb, @ HaTOMiCTb OTPUMMYE A0AATKOBY MOM/IMBICTb BMKOHATWU Ui yMoBM (NOBTOPHO Mucatu
cknagosi MKP gotun, fnoku 6aniB gna fonycky He cTaHe J0CTaTHbO), NiCAA YOro CKNaAa€ ek3aMeH 3a
HaBeAEeHMMM paHille npaBuAamMu, a MOro OCTaTOMHY PENTUHIOoBY OLIHKY RD po3paxoByloTb 3a
dopmynoto: Ro=rc+ re.

Amecmayii

Ha nepwili amecmauii (8-U muxOeHb) cmyOeHm Ompumye «3apaxo8aHo», AKWO0 Uo2o
nomoyHuli pelimuHe cknadae He meHwe 12,5 6anis (50 % 8i0 makcumanbHOI KinbKocmi 6asis, AKy Moxce
ompumamu cmydeHm 00 nepuwoi amecmauyii).

Ha Opyeili amecmauii (14-0 muxdeHb) cmyOeHm OmpuMye «30pPaxX08aHO», AKWO o020
nomoyHuli pelimuHe ckaadae He meHwe 25 6anis (50 % 8i0 MaKCUMQasbHOI KinnbKocmi b6asis, AKy Mmoxce
ompumamu cmydeHm 00 0pyaoi amecmauii).

Cemecmposuili KOHMpOnb: exk3ameH. Ymosu O00nycKy 00 CemMecmposo20 KOHMPO:
3apaxysaHHsA ycix nabopamopHux pobim ma cemecmposuli pelimuHe pisHuli abo binswe 25 b6anis.

Tabnunus BiANOBIAHOCTI PENTUHTOBUX BaniB OLIHKAM 33 YHIBEPCUTETCbKOIO LLIKAIOH:

Kinekicmo 6anie OuyiHKa
100-95 BiamiHHO
94-85 Lyxe pobpe
84-75 Hobpe
74-65 3a40BiNIbHO
64-60 JocTaTtHbo
MeHwe 60 He3apgosinbHO
He BUKOHaAHI yMOBM A0MNYCKY He ponyuweHo

9. [OopaTtkosa iHpopmauia 3 gucumnaiHm (OCBiTHLOro KOMNOHEHTA)

® Kypcom nepedbayeHa MOMAUBICMb 3apaXy8aHHA cepmuiKamis npoxo0HeHHA OUCMAHYilHUX
Yu oHAAlUH Kypcie 3a 8i0n08iOHOI MeMamuUKo y 8UNAOKY HEMOMAUBOCMI YU HedouyinbHocMi
CK/1a0aHHA nepedbayeHux 1a6opamopHUX Ma 8UK/OYHO Mica 00MOBAEeHOCMI 3 8UKAAOAYeEM.

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cunabyc):
CknapgeHo acucteHTom ImutpeHko OnekcaHApoo AHATOAMITBHOLO.

YxBaneHo Kadbeapoto npuxknadHoi mMamemamuku (npotokon Ne 14 sia_14.05.2025 )

MNoropykeHo MeToan4yHO KoMicieto daKynbTeTy NpuKAagHoi matemaTtmku (npotokon Ne 11 Big 23.05.2025 )




