KHIBChbKUHM HAIIIOHAJIbHUM YHIBEPCUTET
IMEHI TAPACA IEBYEHKA

DOAKYJIBTET KOMIPIOTEPHUX HAYK TA KIBEPHETUKH

kadeapa MaTeMaTH4YHOI iH(POPMATUKH

POBOYA [TPOI'PAMA HABYAJIBHOI JUCIHUILJIIHUA
XMAPHI OBYNCJ/IEHHA

JUISL CTYJeHTIiB

ranysb 3HaHb 12 «Indopmauniiini TexHo 0TI
(wugp i nazea)

CrIeHiabHICTh 122 «KoMm’oTepHi HAyKm»
(wughp i nazea cneyianvrocmi)

OCBITHIH piBeHb O0axajaBp

(monoowuii baxanaep, baxaraep, mazicmp)

oceitast nporpama  «IHopmaTHKa»

(nazea oceimuboi npocpamu)

BUJ] JUCUUIUTIHK ~ BHOipKoBa

dopma HaBUAHHS JIeHHA
Hauanbauii pik 2021/2022
CemecTtp 7

Kinekicts kpenutie ECTS 3

MoBa BUKIIaJjaHHs, HABYAHHS

Ta OL[IHIOBAHHS yKpaiHChbKa
dopma 3aKITFOYHOTO KOHTPOJO 3aJiK

Buxaanau: k.¢.-m.H., goueHt [epessauenko O.B. (ekii, nabopaTopHi 3aHATTS).

[Mponourosano: Ha 20 /20 H.p. ( )« » 20 p.
Ha20 /20 =H.p. ( Y« » 20 p.
KHUIB - 2021
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Pozpo6nuk: epersnuenko Onekcannp BanepiiioBuy, kanauaat ¢i3.-mMat. HayK, JOUEHT Kapeapu
MaTeMaTH4YHOi iHpopMaTHKH

3ATBEPJUKEHO

3ﬂmnaw MareMaTHIHo! iHdopMaTHKR
ad Bacuns TEPELLEHKO

Tpotoxon Ne 6 sin« M » 42 20& p.

Cxsaneno I'apanToM ocBiTHEO-Ipodeciiitoi nporpamu «ludopmarikan

My oo 204p. y Jlromvuna OMEJIBYVK

CxBaneHo HayKOBO-METOAWYHOK KOMiciclo dakymsTeTy KOMI'IOTEpHHX Hayk Ta KibepHeTHKH

Iporokon Bix « Y 5 asorwid o 4f poxy Ne l

T'onoea HaykoBO-MeTOAMYHOT KoMicii { Eé; Jhoamuna OMEJIBUVE

'J.f’
M » aeming 2064 poxy
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1. Merta nucuuruiing «XMAPHI OFYUCJIEHHA» — HaOyTTs TEOPETUYHMX Ta MPAKTHYHUX 3HAHb
B OJHIH 3 HalaKTyaJbHIIMX Ha CHOTOJHI Taiy3ei iH(GOpMAIifHMX TEXHOJOTIH, IO CTOCYEThCA
MpOrpaMyBaHHs CKJIQAHUX 3a 00CAroM OOYMCIIEHB 3a/1a4 3 3aCTOCYBAHHAM PO3HOJUICHUX CEPEIOBHUIIL
(xMapw, KIacTepm).

2. IlonepeaHi BUMOrHU 10 ONNAHYBAHHA 200 BUOOPY HABYAJIbHOI IMCIUIIIHM:

1. Vcniwne onanysamnns xypcie «llpoepamysanusny, «O6’€KmHO-oOpieHmosane Npocpamy8aHHsy,
«lucmpymenmanvui  cepedoguwa  ma  MeXHoONO2ii  npocpamysamnHsy,  «Apximexmypa
0OUUCTIOBATILHUX CUCTEM MA KOMN TOMEPHI MePedNCiy.

2. 3Hamu meopemuyHi OCHO8U Meopii aneopummise ma MamemamudHol 102iKu.

3. Bonooinns mexwnonociamu npocpamyeanHs, OCHOBHI 8I0OMOCHI 3 NPOSPAMYBAHHA HA MOBAX
Python ma JAVA.

3. AHoTalia HABYAJIbLHOI AUCIHUITIHH:
Hapuanena mucrmmmnina «XMAPHI OBUUCJIEHH SI» € CKJIaJI0BOIO OCBITHBO-
npodeciitnoi mporpamu «lHpOpMaTHKa» MATOTOBKU (axiBIiB 3a OCBITHHO-KBaNi(iKamiiHIM piBHEM
«0baxamaBpy raiysi 3HaHb 12 «lH(popMmamiiiHi TexHOIOTi» crieniansHOCT 122 «Komn roTepHi HayKn.

Merot0 i 3aBIaHHSAM HaBYaJIbHOI JTUCLUIUIIHM € O3HAHOMJICHHS 3 OJHHM 13 OCHOBHHMX HayKOBO-
TEXHOJOTIYHMUX HAMNpsSMKIB y Taly3l KOMITIOTEPHUX TEXHOJOTIH - XMapHHUX TEXHOJIOTIH st
ONlAaHyBaHHS 3HAHb, IO TOTYIOTh CTYAEHTIB aius npodeciiiHoi AisIBHOCTI 3 PpO3rOpTaHHsA Ta
HaJIAIITyBaHHS XMapHUX CEPBICIB Ta OBOJIOMIHHSA XMAapHUMHU TEXHOJIOTISIMH B KOHTEKCTI IapaesbHol Ta
po3moineHoi 00pOOKH BETUKHUX 00’ €MiB JJaHHX.

Jana qucnumiiHa € BUOipKOBOIO HABYAILHOIO JUCIUILTIHOIO 32 mporpamoro “Indgopmaruka”.
Buknanaerscs y 7 cemectpi B 00cs3i — 90 roaun.

(3 kpeoumie ECTS) 30xpema: nexyii — 26 200., rabopamopui — 14 200., xoncynemayii — 2 200.,
camocmitina poboma — 48 200. 3aBepUIyeTHCS TUCITUILTIHA 3aJiKOM B 7 ceMecTpi.

4. 3aBnaHHsa (HaB4YaJbHI HLi):
HaOyTTS 3HaHb, yMiHb T4 HABMYOK (KOMIIETEHTHOCTEH) Ha PiBHI HOBITHIX JOCSTHEHb y MPOrpaMyBaHHI Ta
00po011i Benmkux 00’ €MOM TaHWX, BIAIOBIIHO OCBITHBOT KBamidikamii «bakamasp imkeHepii mporpaMHOTo
3a0e3neueHHs ». 30KpeMa, pO3BUBATH:
® 3aTHICTh 10 MAaTeMaTHYHOTO Ta JIOTIYHOTO MHCJICHHS, (OPMYIIOBAaHHS Ta JIOCIIKYBaHHSI
MaTeMaTHYHUX MOJENeH, 30KpeMa JUCKPETHHX MAaTEeMAaTHYHUX MOJEJeH, OOTpYHTOBYBAaHHS BHOOPY
METOMIB 1 MiIXOMIB Ui PO3B’SA3YBaHHS TEOPETUYHUX 1 MPHUKIATHUX 3a/ad y Taly3i KOMI IOTEPHUX
HayK, aHaJIi3y Ta IHTepIPETyBaHHS;
® 3JATHICTH peasli3oBYBaTH BHCOKOMPOMYKTHBHI OOYHCIICHHS Ha OCHOBI XMapHHX CEpPBICIB i TEXHOJIOTIH,
napaneinbHAX 1 PO3MOAIIEHUX OOYMCIIeHb TpH po3poOIli U eKciulyartaiii po3MOAUIEHUX CHUCTEM
napanenbHol 00poOku iHdopmarrii;
® 3/IaTHICTb 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYALisX.
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5. Pe3y.m>TaTn HABYaHH/ 32 JUCHUILIIHOIO:

Pe3yabTar HaBYaHHA Metonu
(1. 3maru; 2. BMiTH; 3. KOMyHiKais; 4. Dopmu (Ta/.360 OHiHlOBaHHﬂvTa BincoTok y
aBTOHOMHICTH TA BiINOBIAAJbHICTD) meroan Toporosuu nixcymKoBiii
TeXHOJI0rii) - KpuTepiit omiHm 3
BHKJAJaHHA 1 OIIIHIOBAHHSA .
Kon Pe3ynbTat HaBUaHHS HABYAHHST (a JTHCHMIIIIHH
Heo0XiTHOCTI)

PHI1.1 3HaTH OCHOBHI IOHATTS Ta o0yacTi | Jlexyis, Konmponvna 10%
3aCTOCYBaHb XMapHHUX nabopamophe poboma, 60%

TexHonorii. I[adpacTpykrypy 3aHaAmms npasuibHux
XMapHHX CEpPBICiB. sionosioeti

PH1.2 3HaTH PUHIUITH PO3POOKU Jlexyis, Koumponvna 40%
JOAATKIB y XMapHOMY nabopamophe poboma, 60%
cepenoBuii. [Iutanns Oe3nexwu, 3aHaAmMms NPAasUIbHUX
MaciuTaOyBaHHS, pO3TOPTAHHS Ta gionogioeti,

PE3EPBHOTO KOTIIOBAHHS JJIsI 00no0gidb
XMapHOi iH(pacTpyKTypH.

PH1.3 3HaTH 3aco0u OOyIOBH Ta Jlexyis, 3axucm 10%
posropranus [TAPKC-cuctem y nabopamophe nabopamopuoi
XMapax Ta OCHOBHI PUHIIUATIN 3auamms pobomu
XMapHHUX 00YHCIICHb i3
3aCTOCYBaHHIM TEXHOJIOT1]

ITAPKC.

PH2.1 Bwmitu orfiHrOBaTH 1 BHOMpATH Jlabopamopne 3axucm 25%
HeoOXi/THI METOJI Ta TEXHOJIOTIi 3auamms, aabopamopuoi
JUTSE XMapHUX OOYHUCIICHb Ta camocmitina pobomu
BUPIIICHHS IOCTABIICHOI 3a]1adi. poboma

PH3.1 OOrpyHTOBYBaTH BIIacHUH norisa | Jlabopamopue 3axucm 10%
Ha 3aj1a4y, CIiJIKyBaTHCSA 3 3auamms, aabopamopuoi
KOJIETaMH 3 TIUTaHb MPOSKTYBAHHS | CaMOCMiliHa pobomu
Ta PO3poOKH MPOrpam, CKIajgatTu | poboma
MIMCHbMOBI 3BITH.

PH4.1 BinmoBizansHo cTaBUTHCS 110 Jlabopamopna 3axucm 5%
BUKOHYBaHHX POOIT, HECTH poboma, aabopamopuoi
BiJIOBIIaNILHICTH 32 IX SKICTh. camocmitina pobomu

poboma

6. CniBBiIHOIICHHSI pe3y/abTATiB HABYAHHS AUCHUILUIIHA i3 NPOrpaMHHUMH
pe3yabTaTaMi HABYAHHSH

PesyabraTn Hapyanus qucuumiing | PH | PH | PH | PH | PH | PH
IporpamHui pe3yjibTaTH HABYAHHS 1.1 |12 |13 |21 [3.1 |41

(3 onucy ocgimnboi npoepamu)

ITPH16. BukoHyBaTu mapaienbHi Ta pO3MOJIiJCHI
OOYHMCIICHHS, 3aCTOCOBYBaTH YHCEIbHI METOOH Ta
QITOPUTMHU ISl TapajlelbHUX CTPYKTYpP, MOBHU
napajelbHOr0 IpOorpaMyBaHHS TpH po3podli Ta
eKCIUTyaTamii MapajelbHOro Ta  PO3MOALICHOTO
IPOrpaMHOTo 3a0€3MEeYCHHS Y XMapHOMY CEepeIOBHIIII.
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7. Cxema ¢popMyBaHHS OLiHKH.

7.1. ®opMu OLiHIOBAHHS CTYJACHTIB
- ceMecTpOBe OIiHIOBAHHS:
1. Konmponvna poooma 1: PH1.1 — 10 6anis/6 6anu;
2. Koumponvua poooma 2: PH1.2 — 10 6anis/6 banis;
3. Buxonanmus 3ag0ans camocmitinoi pooomu ma /lonosion: PH1.2, PH2.1, PH3.1, PH4.1 — 30
banie/18 banis;
4. Buxonanus nabopamopnoi pooomu 2: PH1.3, PH2.1, PH3.1, PH4.1 — 50 6anis/30 6anis.

7.2. Oprasi3ailisi OlliHFOBAHHS:

OO00B’SIBKOBUM TSI 3TIKY € BUKOHAaHHS YCIX KOHTPOJIBLHUX POOIT Ta 1abopaTopHOi poOOTH JI0 BKA3aHOT
BHKJIaJ]a4eM JIaTH, Tepe]] II0YaTKOM eK3aMeHaIHHOI cecii, 3riiHo HaB4aibHOro riaHy. IlepenmcyBanus un
MePEeCKIIaIaHHs TEM HE MPAKTHKYEThCs. JI03BOMSETBCS 3/1a4a OKPEMHUX 3aBIaHb TEM Y NMPOMDKKAX MDK
HaIMCaHHSAM KOHTPOJIBHHX POOIT (HAmpuKiIaj, repiia TeMa 3/1a€Thesl 0 3[adl HAaCTYIHOI KOHTPOJBHO
pobotH y Oy 1b-SIKHI 3pY4YHHIA /TS BUKJIa1a4a Ta CTYICHTA Yac).

Tepminu npoBeneHHs: GopM OLiHIOBAHHSA:

1. Buxonanms 3a60aHb, 6UHECEHUX HA CAMOCMIIHY poOOmMY: TIPOTSTOM CEMECTDY;

2. Koumponvua poboma 1: 10 3 THXKHSI CEMECTPY;

3. Konmponvua poboma 2: 10 7 THXKHSA CEMECTPY;

4. Iliocomosxa 0onogioi (3a memamu Jlonosidel ma JAeKYiliHUX 3aHAMb MA CAMOCMIUHOL
pobomu): 10 9 THKHS;

5. Buxonanns nabopamopnoi po6omu: 1o 11 THXHS ceMecTpy.

VY pasi HesKICHOrO BHKOHAHHs J1abopaTOopHOi poOOTH, BHKJIAZad Mae MpPaBO HE 3apaxyBaTH
nabopatopHy po0oTy, abo 3HU3UTH 3a Hei Oau.

CtyneHT Mae mpaBO 3[aBaTH J1abopaTopHy poOOTy Ta JIOMOBiAb TICHsA 3aKiHYCHHS
BH3HAYEHOTO JUI HUX TEPMiHy, ajie 3 BTPATOI0 OJHOTO 0aly 3a KOXKEH THKICHB, SIKUH MPOMIIOB 3
MOMEHTY 3aKiHYEeHHS TepMiHy ii 371adi.

VY BHUIaAKy BIJICYTHOCTI CTyJIeHTa 3 IMOBaXXHMX IPUYMH BIANpAIIOBaHHA Ta Iepe3zadi
KOHTPOJIBHUX POOIT 3A1MCHIOIOTHCS y BiAMOBITHOCTI 10 ,,I100KEeHHST Mpo opraHi3allito OCBITHHLOTO
mporecy y KuiBcbkomy HarionansHOMY yHiBepcuteTi imeHi Tapaca IlleBuenka”.

Ilpu BU3HAYeHI OWIHKY BU3HAYAJIBHOIO € po00Ta B ceMecTpi.

[IpoTsirom cemecTpy KOXEH CTyIEHT NMOBHHEH BHUKOHATH JIAOOPAaTOpHI poOOTH Ta 3BIT 32 HUMH.
Bci  poboTu MaroTh OMHAKOBY CKJIQJHICTh 1 BIAPI3HSAIOTHCA JUIIE MPEAMETHOIO 00J]acTio, SIKY
CTyZIleHT oOupae Ha BIAacHMH CMaK 1 y3romkye 3 BukiagadeM. CymapHa OIIiHKa 3a NPaKTUYHHNA
MoayIb(1abopaTopHa poO0Ta) Ta IOMOBiIEL cKiafae Bianosigao: 50+40=80 Gaiis.

Temu a9 1onoBiaei
JonoBiab (mpe3enTaiis Ha 15-20 caaiiais, nonoBias Ha 25-30 XBWINH) HA OIHY 3 TEM:

1. Google Cloud Storage.

2. Google Calendar API.

3. Google Photo API.

4. Google Cloud Translation API.
5.Google Cloud Vision API.

6. Google Cloud Speech-to-Text API.
7. Google Cloud Text-to-Speech API.
8. Google Video Intelligence API.

9. Google Colab for ML.
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10. Google Drive API.

11. Google Cloud Firestore.
12. Google Firebase.

13. Google Vertex Al

14. Google Cloud CDN.

15. Google Maps JavaScript API.
16.Gmail APIL.

17.Google Cloud Places API.
18.Google Big Query
19.Google Cloud SQL

20. Azure Custom Vision

21. Automated ML in Azure.
22.Azure Databricks.
23.Azure Synapse Analytics
24. AWS Transcribe.

25. AWS Step functions.

26. AWS Translate.

27. AWS Textract.

28. AWS Rekognition.

29. AWS IoT Core.

30.AWS S3

31.AWS CodeGuru

32.AWS Lex

33.Serverless API with AWS
34.AWS Comprehend
35.Amazon DynamoDB

36. Alibaba Cloud.

37. Heroku Cloud Service.
38. Dialogflow API.

39. MongoDB Atlas.
40.Docker Cloud.

®opma 3BiTy: npe3enTanis Ha 15-20 cnaiiiiB, JOMOBIAb Ta MpaKTUYHE 3acTocyBaHHS. [Hpopmarlito
3armucyemo Ha Google Jluck Bamroi rpynu B mepcoHalbHy Harky.

IlIpakTHYHHNA MOAYJb

Bumoeu 0o nabopamoprnux pobim:

3aBaaHHs

OOupaeThes 3 KiIacy 3a1ad, Mo NoTpedye mapajieiabHol Ta po3noaiieHoi 00pooku. CtyneHT oOupae
IpeaMeTHY 00J1acTh Ha BIACHUHA CMAK 1 Y3rO/Kye€ 3 BUKJIATAdeM.

Jani

1) Bci nani moBWHHI BBOIWTHCH 3 MOMEPEIHLO 3TeHEpOBAaHOrO (haiimy, HEOOXiqHO MaTH JEKiIbKa
HaOopiB panux((haiaiB) Iyt TECTYBaHHS.

Peauizanis Ta TecryBaHHs

Jnsa peanizamii moctaBneHoi 3a7adi oOMpaeThest 3aBIaHHsS, sSKe CHOYaTKy Tpeba peanizyBaTw
«TIOCIIIJOBHOY 32 JOTIOMOTOI0 OJTHOT 3 MOB IporpaMmyBaHHs Python a6o Java,, a moTiM 3a 10MOMOroro
BinnosignHoi cucremu [TAPKC na BipTyansHux mMamuHax (Bopkepis) y Cloud.

3Bir

PoznpykoByBatn He moTpiOHO iHQoOpMariito 3amucyemo Ha Google [uck Bamoi rpymu B
NEepPCOHAJIbHY MAIlKy.
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B 3BiTi MaroTh OyTH HACTYITHI PO3/IiIHN:

Onuc 3a80anns — aXTOPUTM, 1[0 peajli3ye MOCTaBICHY 3a1ady.

Hocunanus na peanizayiio(kod) — pernosutopiii https://github.com/ abo iHmMIA 3 BIIKPUTHM
JOCTYIIOM.

Bumoeu oo kopucmysaua — onmc 3aco0iB 3aIyCKy Ta pe3yJIbTaTH TECTYBaHHS MPOTPAMU: 3aHOCUMO Y
BiJITOBIIHY TAOJIHIIFO.

YV Bucnoexax moTpiOHO TOPIBHATH pi3HI miaxoam mo peanizamii Bamoi 3amaui B JlaGoparopHhiit
po0OoTi.

PoGota 3maeTecsi B pob0dOMy CTaHi, BCi CKJIQJOBI MalOTh HOPMAJBHO IPAIIOBATH; OKPIM IHOTO,
BUKJIama4 OyJae TpPOMOHYBaTH TIPOBECTH TECTYBAaHHS Ta TEPEBIPATH PO3YMIHHA AaCIEKTiB
peaizamii(Imoa0 TEXHOIOTI1, sIka BAKOPUCTOBYETHCS ) Ta AITOPUTMY MOCTABJICHOTO 3aBIaHHS.

7.3. llIkana BignoBigHoCTI

3apaxoBano / Passed 60-100
He 3apaxoBano / Fail 0-59
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8. CTpyKkTypa HaBYAJBbHOI JUCUUILTIHUA. TeMaTHYHMH IUIAH JEeKIin i
JIA0OPATOPHUX 3AHATH

No
JIEK-
il

Ha3ssa nexmii

KinpxicTs rogua

Jlexuii

CamocT.
pobota

Yactuna I. Teopisg xMapHUX 009HCIeHb

TEMA 1. Berynna gactuna. [losiBa Ta po3BUTOK
XMapHHX TeXHouorii. [lepeBaru Ta HEIOMIKH.

2

TEMA 2. ApXiTeKTypH XMapHHX CHCTEM.
OCHOBHI MO/IeTIi HAIAHHS TIOCIIYT Y XMapi.

2

TEMA 3. OcHOBHI THIIH BipTyaJi3arii.

2

KonTponbna pobora 1

Yactuna I1. Xmapni TexHosorii

TEMA 4. Ormsin cydacHHX XMapHUX ID1aTdopM:
Google Cloud Platform, Amazon Web Service,
Microsoft Azure. OCHOBHI KOMIIOHEHTH Ta
3aco0m.

TEMA 5. Orisii XMapHHUX 3aCTOCYHKIB.

TEMA 6. Posropranns ta MacurabyBaHHs BeO-
3aCTOCYHKIB Y XMapHUX IIaTHOpMax.

TEMA 7. XMapHi CXOBHIIA JaHUX.

TEMA 8. besneka naHux Tpu BHKOPHUCTaHHI
XMapHHUX CEPBICIB.

KonTponbna pobora 2

1

Yactuna III. IAPKC-TexHoJ0risi mporpaMmyBaH

HS JJId XMAapHHUX o0unCiIeHb

9

TEMA 9. 3actocyBanus I[TAPKC-texnomnorii
OpOrpaMyBaHHs AJIsl XMapHUX OOYUCIICHb.

2

1 2

10-
11

TEMA 10. Posnomin pecypciB Ta anropurMu
mucnetuepusariii. Po6ora 3 cucremoro ITAPKC-
Python y Cloud.

4

1 10

12

TEMA 11. Ornsg 3acobiB aniss OOYMCIICHD Y
Cloud na GPU.

13

TEMA 12. [lopiBHSHHA pI3HUX TIiAXOMIB 3
BukopuctanHsM Cloud g  posmojineHux
00YHCIICHD.

JlabopaTophna pobora

BCbOI'O

28

14 43

3azanvnuit 06caz 90 200un, B TOMy YHUCII:
Jlexuiit — 26 2o00.

JlabopatopHi — 14 200.

Koncynpramii — 2 200.

CamocriitHa pobota — 48 200.
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