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1. 3araabHa indpopmanis

HasBa nucuumiiau [TporpamyBanus (Python)
OcBiTHs porpama KomMmm'toTepHe NpoeKTyBaHHS IHTErPATTbHUX
CXeM

Crnemiamizanis (3a HASBHOCTI) -

CroeniajgbpHICTh

G5 Enektponika, e1eKTpOHHI KOMYHIKaIlii,
npuiago0yIyBaHHs Ta palloTeXHIKa

["any3p 3HaHb

G Imxenepis, BApOOHUIITBO Ta OYAIBHUIITBO

OcBiTHiil piBEHb bakanap

Craryc TUCIUILTIHA BHOIPKOBA

Kypc / cemecTp 2/4

Posmozin 3a BugamMu 3aHATH Ta | 3 KpEeIUTH

roAuHaMH HaBYaHHS (SIKIIIO Jlekmi — 14 ron.

nepeadayeHi 1HII BUAM, JlabopaTopHi 3aHATTS — 16 ro/.
JIO1aTH) CamocrTiitna po6ota — 60 ro.

MogBa BHUKJIaJaHHA

YkpaiHCcpKa

Ilocunanuga ga caut
JTUCTAHIIIIAHOTO HABYAHHS

https://d-learn.pnu.edu.ua

2. Onuc aucuMIIiHma

Mera Ta 11111 Kypey

®dopMyBaHHA Y CTYJEHTIB MpodeCIHUX KOMITETEHIIIH, 3HaHb,
yMiHb 1 HABUYOK BOJIOAIHHS MOBOIO MporpamyBaHHs Python
Ta €()eKTUBHOTO 11 BAKOPUCTAHHS JIJISl PO3B'SI3KY MPUKIIATHUX
3amady.  OTpumani  3HaHHA  JO3BOJIATH  CTYACHTY
BUKOPHUCTOBYBAaTH (PYHKIIMHUI Ta 00’ €KTHO-OPIEHTOBAHUI
H1IX0U IpU pOo3pO0IEHH] IPUKIATHUX TPOTPaM.

VY pe3ynbrari BUBYCHHS HABYAIBHOI MUCHIUILIIHA CTYICHT
MTOBUHEH 3HATH:

- TPHUHIUNK PO3POOJICHHS MPOTPaMHOTO 3abe3rmeueHHsT Ha
OCHOBI (DYHKIIIMHOTO Ta 00’ €KTHO-OPI€EHTOBAHOTO MiAXO/I1B;

- IHTETPOBaH1 CepeIOBUIIA PO3POOKH;

- 010J110TEeKH Ta MOYJIl 11 pO3pOOJIEHHS 6araTonpoIeCHUX
Ta 6araTonoOTOKOBHUX MPOTPaMm;

- 3ac00M CMHXPOHI3aIlil 6araTonoTOKOBHX MPOTPam;

BMITH:

- TIPAITIOBATH 3 IHTETPOBAHUMH CEPEIOBHUIIIAMH PO3POOKH Ta
HanaromxkeHHs Python nporpawm;

- pO3pOOJIATH MpOrpaMu 3 KOHCOJBHUM 1 TpadiuHUM
1HTEepdeiicom;

- MUCATH MOAYJIbHI TECTH;

- TpaloBaTH 3 CHUCTEMOI0 KepyBaHHA Bepcismu Git Ta
BiianieHuM penosutopiem GitHub.

Jucummnina «IIporpaMmyBaHHS» HaJISKUTh A0 TEpeTiKy
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BUOIPKOBUX OCBITHIX KOMIIOHEHT OCBITHBOI MpOTpamMu
“Komn'toTepHe  MPOEKTYBaHHA  IHTETPATBHUX  CXeM’
OCBITHBOTO PIBHS «0aKajgaBpy.

Cunabyc waByanmpHoi aucuuiuiing  “IIporpamyBanHs”
CKJIaICHUN BIJMOBIIHO /IO OCBITHBO-TIPOQECIIHOI IporpaMu
“Komn'toTepHe  MPOEKTYBaHHA  IHTETPATbHUX  CXeM’
MiArOTOBKU OakanaBpiB creriaibHocTi "G5  EnektpoHnika,
€JIEKTPOHHI KOMYHIKaIlii, npuiIaa00yyBaHHS Ta
pagioTexHika'.

KommerenTHOCTI

3aranbHi KOMIIETEHTHOCTI

3K1. 3patHicTh 3aCTOCOBYBAaTHM 3HAHHSA Y MPAKTUYHHUX
CUTYyaIlisX.

3K5. HaBuuku  BUKOpUCTaHHA  IHQOpMaUIMHHUX 1
KOMYHIKaI[IHTHUX TEXHOJIOT1H.

3K8. HaBuuku Mi>k0COOMCTICHOT B3a€MO/II.

CrneunianbHi ((paxoBi MpeAMETHI) KOMIETEHTHOCTI

CKS. 3patHicTh 3aCcTOCOBYBAaTH BIJIMOBIJIHI MaTEMAaTHYHI,
HAyKOBI ¥ TEXHIYHI METONU, cydyacHl 1HdopmarliitHi
TEXHOJIOII 1 KOMI'IOTEpHE IIporpaMHe 3a0e3leueHHH,
HaBUYKM pOOOTH 3 KOMIT'IOTEPHUMH MepexamH, Oa3zaMu
JaHuX Ta [HTepHEeT-pecypcaMu JUisl BUPILIEHHS 1H)KEHEPHUX
3a/1au B Tally31 eNEKTPOHIKH.

CK11. 3paTHiCTh KOHTPOJIOBATH 1 J1arHOCTYBaTH CTaH
oOnagHaHHS, 3aCTOCOBYBAaTH Cy4acHl1 €JIEKTPOHHI
KOMITOHEHTH Ta TEXHI4YH1 3aCO0M, BUKOHYBATU MPOPIIAKTUKY,
PEMOHT Ta TEXHIYHE OOCIYroBYyBaHHS  €JIEKTPOHHUX
OPUCTPOIB Ta CHCTEM, MOHTYBAaTH, HaJaroJyKyBaTH Ta
PEMOHTYBAaTH AaHAJIOTOBl, LHU(POBI Ta ONTUYHI MOIYI,
PO3pOOJIATH Ta BUTOTOBIIATH JPYKOBaHI IJIATH, PO3POOIISTH
porpaMHe 3a0e3nedeHHs JIsl MIKpPOKOHTPOJIEPIB.

[IporpamHui
pe3yibTaTH
HaBYAHHS

P5. BuxopucroByBaTtu iH(OpMaIliiHI Ta KOMYHIKaIliHHI
TEXHOJIOT1i, TPHUKIATHI Ta CHOEI[adi30BaHl MPOTrpaMHi
OPOAYKTH JJisi BUpPINICHHS 3a7ad TPOCKTYBaHHS Ta
HAJaro/PKeHHs  €JIEKTPOHHUX  CHCTEM, JE€MOHCTpPYBaTH
HABUYKH TPOTpaMyBaHHS, aHami3y Ta BiOOpaKeHHS
pe3yIbTaTIiB BUMIPIOBAHHS Ta KOHTPOJIIO.

P12. BukopucroByBaTH JOKyMEHTAIlil0, TIOB’s3aHy 3

npodeciiiHoO AISVIBHICTIO, 13 3aCTOCYBaHHSIM CyYacHHMX
TEXHOJIOTIH Ta 3aco0iB  0gicHOTO YCTaTKyBaHHS;
BUKOPHCTOBYBATH aHTJIIIICHKY MOBY, BKIIFOUAIOYH CIICIiaIbHY
TEPMIHOJIOTIIO, JUIsl CIUIKYBaHHS 3 (DaxiBISIMU, TTPOBEICHHS
JITepaTypHOro MOIIYKY Ta YATAHHS TEKCTIB 3 TEXHIYHOI Ta
¢daxoBoi TeMaTHUKH.




3. CTpykTypa Kypcy

Ne Tema Pe3ynbraTty HaBYaHHSA 3aBaaHHs

1 | Beryn B Python. 3nati 06sacTh 3actocyBaHHA 1 | [loTounwmit
ObnacTh 3acTocyBaHHs 1 | MOXJHMBOCTI MOBU Python. BmiTi | KOHTpOIIB,
MoskuBocTi Python. 1HCTaNIIOBaTH MOTPIOHY BEpCiIO | TECTH,
[acransuis Python. [Taker | Pyhon y BIpTyasJbHE | 3aBJAHHS IS
pip. Bipryanbue cepenoBuie. BmiTH 3amyckaTu | caMOCTIHHOT
cepesoBHIIIE. 3amyCcK Python 3 komanmHoro psigka. | poboTu
Python. Cunrakcuc 1 3unatu cuHTakcuc Python. Bmitu
3minHi Python. CTBOPIOBATH 3MiHHI.

2 | BOynoBaHi Tunu AaHux. | 3Hatu BOYJIOBaHI TUMM JAaHUX, | [loTouHumii
Oneparopu. byHKIIi IS MEepeTBOPEHHS | KOHTPOJIb,
Yucra (int, float BOYIOBaHUX THIIIB JIaHUX, | TECTH,

b 9 .
: METOIU  CTPIYOK, OIEpaTOpH | 3aBJAHHS JIJIs

complex), CUMBOJIbHI 5 P ) paTopt FAHT LT

. . Python (apudmeTnuHi, | caMOCTIMHOT
CTpI4KH (str), OyJieBi -

_ . MIPUCBOEHHS, MOPIBHSHHSA, | pOOOTH
(bool), 6inapi (bytes, JIOTIYHI, 1IEHTUYHOCTI, WIEHCTBA,
bytearray, memoreview), | mo6irosi).
6e3 tuny (NoneType). Bwmitu MEPETBOPIOBATU
IlepeTBOpeHHs TUMIB, BOY10BaHI THIIA AQHHX,
dynkuii int(), float(), str(). | MaHITYOBATH CTpIIKamH,
e opMaTyBaTu CTPIYKHU

Mopaudixkariii 1 3UerieHHs (opmary ) P .

, 30, , BUKOPHCTOBYBaTH  BIANOBIJIHI
CTPIYOK. p1.31/1 CTpIYOK. OTEpATOPH.
Mertonu CTpi4OK.
BuBenenns 1 BBeieHHA
CTpiuoK, QyHKI1 print(),
input(). opmatyBaHHs
cTpiuok. OnepaTopu
Python.

3 | BoynoBaui Tunu ganux. | 3HatH BOynoBaHi Tunu naHux | [lotounuit
Koaexuii. Koprexi, KOJICKITIT, MaHIMyJIFOBaHHSI | KOHTPOJIb,
CITHCKH, CTOBHKH, eIEMEHTaMH, Opraizarfito | TeCTH,

. iTeparliii, METOIu. 3aBJaHHs JJis
MHOJKHHHU - TOCTYI, 3MiHa : : : o
. . Bwmitu 00'enHyBaTH Ta iTEpyBaTH | CAaMOCTIHHO1
1 BUIYYECHHSI €JIEMEHTIB,
_ > | xomekuii, BUKOPHUCTOBYBAaTH | poOOTH
pO3MaKyBaHHs, ITePaLlii 1 | yveronu komeKiii.
Mertonu. ['eneparopu.

4 | Oneparopu 3HaTM  yMOBM  TOpiBHSHHA, | [loTouHMIA
po3rajiy:KeHHs, HNKJIH, OorIcpaTopn  poO3raiay’XCHHsA 3a | KOHTPOJIb,
BHHSTKH. YMOBH YMOBH,  IHMKIH,  OTEPATOPH | TECTH,

: oo BUXOJY 13 LMKy 1 MPOMYLICHHs | 3aBJAaHHS IS
NOPIBHSHHS. 3BUYAliHI 1 Ay 13 HUILY 1 POy AQHEL A
HOTOYHOI iTepallii, BUHSATKH. CaMOCTIHHO]




BKJIAJICHI OTNlepaTopu
if..elif. Kopotka ¢opma
omeparopa if...else.
Omnepatop match. [{ukmn
while 1 for. ®ynkIis
range(). Oneparopu break,
continue, else.
OO6po06IIeHHS TOMUJIOK B
0JioKax Komy, try ..
except.. else.. finally.
Bunsartku, 00po0iaeHHs 1
30y KEHHS BUHATKIB,
BJIACH1 BUHSATKHU.

BwmiTr 3acTocoByBaTH OTiepaTopu
pO3TAIy’KEHHS 32  yMOBaMH,
OpraHi3oByBaTH LUK,
00pOOJISITH TOMUJIIKA B OJIOKax
KOy, CTBOPIOBATH 1 0OpoOISITH
BJIACHI BUHSTKH.

poboTu

®yukuii. BusHaueHHs 3vat  Tunu  QyHKUid, ix | [lorouynHwmii
¢bynkuii. [Tepenaya BJIACTUBOCTI, 0COOJIMBOCTI | KOHTPOJIb,
apryMEHTIB y (YHKIIIIO. nepenayi apryMEHTIB 1| Tectu,
PekypcuBHa 1 1sM0aa MOBEPHEHHS 3HAa4YeHb 3 (YHKUIL, | 3aBIaHHS IS
¢ynkuii. [Ipoctopu iMeH 1 | mpocTopr  1MeH 1 00JIACTh | CAMOCTIMHOI
00J1acTh BUAUMOCTI. BUIMMOCTI. poboTtu
Kirouosi cnoBa global, BwmiTu nepepaBaTé aprymMeHTH Y
nonlocal. BnactuBocTi ¢yHKUIli 1 TOBEpPTaTH 3 HUX
bynkuii. lexkopatopu 3HAYEHHS, CTBOPIOBATHU
dbyHKii. AHOTAIT 3aMKHEHHS, pabpuyHi PyHKIT Ta
byHKIIIH. byHKIii Ha 3aMOBJICHHS,
BUKOPHCTOBYBATH aHoTaIii
byHKITIN.

OOIl i knacu. Knacu 1 3uatu ocHoBH1 koHuenii OOII, | ITorounui
00'exTu. Metonu knacis CUHTAKCUC BU3HAYEHHS KJjacy, | KOHTPOJb,
__init__(), _str_ (). CTBOPCHHS KJacy 1 €K3eMIUISPIB | TECTH,
Oynkiis super(). Meroau, | kiacy, cnemiaibHi METOIU KJIacy, | 3aBJaHHS s
napamertp self. OpocTopd IMEH 1  00JacTi | caMOCTiiHOT
[akancynsiis. BUJIUMOCTI KJIacy. poboTu
YcnaakyBanHd, aTpuOyTd | BMiTH  cTBOproBaTM  Kijacu 1
1 TiHEapH3aIlis. €K3EMILISIpU KJIACiB,
MHOXUHHE peanizoByBaTu KOHIIEIIT
yCHaJKyBaHHS. IHKaICyiALii, ycrnajgKyBaHHS 1
[ToximMopdizm. noiMopdizmy.
IToTroxn. Ilouarrsa 3HaTH TOHSTTS MOTOKIB, PyHKIi | [ToTounmit
noTokiB. Moxyni thread, MOJTYJISI thread, METOJIU | KOHTPOJIb,
thread, threadings. Knac 6HOKy1§aHHﬂ o0'ekTa Lock”.l“ypc?,‘ TECTH,
Thread. TpumiTaeu MEXaHi3MH | CHHXpOHi3alil | 3aBRaHHA A1k

o moayns threadings, arpuOyTu 1| camMOCTIMHOI
CHHXpOHI3alll, METOJHU KJIacy Thread, | po6oTu




0JIOKYBaHHSI, KEPYBaHHS PUMITUBH CHUHXPOHI3allii,
: ) .
KOHTEKCTOM, ceMadopH. MEXaHI13MH1 3BA3KY MDK

Monyns Queue/queue.

MMOTOKAaMHW Ha OCHOBI MOJYJIS
Queue.

Bwmiti cTBOproBaTH TMOTOKH 1
3alycKkatd B HHUX (QYHKIIIO Ha
BUKOHAHHS, BHKOPHUCTOBYBATH
00'€KTH CHHXpPOHI3aIlii IOTOKIB
Lock, Condition, Event,
Semaphore, Timer, Barrier.

4. CucreMa OUIHIOBAHHA KYPCY

HaxonuuyBaHHs OaJiiB mij] 4Yac BUBYCHHSI TUCITUILIIHU
Buau naBuansHOi poOoTH MakcuManbHa
KIJIBKICTH OaJIiB
Jlexmii 28
JlaGopartopHi poboTH 56
CamocrTiiiHa poboTa 16
[HauBiTyaabHE 3aBJaHHS -
3amk/Ex3amen -
MakcuManbHa KUIBKICTE OaliB 100

5. OuiHOBaHHS BiANOBIAHO 10 rpadiky HABYAJBLHOIO MPOIECY

Bunn Homep HaBuasibHOTO 3aHSTTS (3aJI€KUTH Bij

HaBYaJILHOL

. n Pazom
po3znoaury y posaiii I)

poboTtu

2

3 4 5 6 7 8 | KCP

Jlexmmi 4

4

4 4 4 4 4 28

JlabopaTopHi 7
poboTH

7 7 7 7 7 7 56

CamocriiiHa
pobora

16 16

[nauBinyanpHI
3aBIaHHsA

3asik

6. PecypcHe 3a0e3ne4eHHs

MarepianbHO-TeXHIYHE
3a0e3neYeHHs

[HTEpaKkTUBHA TIaHEb, KOMIT FOTEpHA JIabopaTopis s
naboparopuux pobit 3 CAIIP ans MonentoBaHHS
AaHAJIOrOBUX CXEM 3 KUIBKICTIO KOMI'IoTepiB A0 12,
naboparopis €JICKTPOHIKH 3 KOHTPOJILHO-
BUMIPIOBAIbHUMH TIPUJIaJaMH, OJOKAMH KUBJICHHS,




HaBYAJILHUMH 1 MAKETHUMU IUIATAMHU.

Jliteparypa:
OcHoBHa

1. Meroguunai pekoMmeHmamii A0 BHUBYCHHS HABUYAJIbHOI JAWCIUILTIHH
“CtBOpeHHs BeO-I0JaTKIB 3 BUKOpHCTaHHSAM (peiiMBopky Django moBu Python”
Uit 3700yBaviB  OCBITHBOTO CTymeHs “OakanmaBp” 31 chemiaibHOCTEH 122 —
Komm'torepni nayku, 124 — Cuctemuuii ananiz / Yki.: FOpuenko [.B.— YepHiBui:
YepHiBelbkuii HaIllOHATBbHUHN YHIBepcuTeT iMeH1 FOpis ®denpkoBuua, 2025.— 210 c.

2. KpeneBuu A.Il. Python y mpuknagax i 3amauax. Yactuna 2. OG’ekTHO-
opieHTOBaHe mporpamyBaHHs. Hapuanpuuii mocionuk — K.: BIII "KuiBchkmii
VYuiBepcurer", 2020. — 152 ¢

3. Onmnexciii Bacunbe. I[lporpamyBannsi moBoro Python. — TepHominib:
“borman”, 2019 — 504 c.

4. TlporpamyBaHHS YHCIOBUX METOJiB MOBOI Python: mimpyud. / A. B.
AmnicimoB, A. 1O. Jlopomenko, C. JI. Iloropimuii, A. FO. doporwuii; 3a pea. A. B.
AmnicimoBa. — K.: BupaBuudo-nomirpadiunuii nentp “KuiBchkuii yHiBepcuTeT”,
2014. — 640 c.

JlormomixkHa

5. Eric Matthes. Python Crash Course, 3rd Edition: A Hands-On, Project-
Based Introduction to Programming 3rd Edition. No Starch Press, 2023. — 552 p.

6. Vijay Kumar Sharma, Vimai Kumar, Swati Sharma, Shashwat Patnak.
Python programming. A Practical Approach. CRC Press, 2022. - 309 p.

7. Luciano Ramalho. “Fluent Python. Clear, Concise, and Effective
Programming. 2nd Edition”. O'reilly Media, 2022. — 1012 p.

8. Michal Jaworski, Tarek Ziade. Expert Python programming. Pact, 2021. —
611 p.

9. John Hant. Advanced guide to Python 3 programming. Springer, 2019, —
497.

EnexTpoHHI pecypcu

10. Meroanuni Bka3iBku "Buxopucrtanns Python, 6i6miorek NumPy Tta
Matplotlib" 10 BUKOHaHHSI CAaMOCTIMHUX POOIT 3 HABYAIBLHOT JUCIUTIUTIHY "OCHOBH
mry4yHoro iHTenekty" [EnextponHmii pecypc] : i CTYIEHTIB 3a  CIIE.
"ABTOMAaTH3aIlisl, KOMI'IOTEPHO-IHTETPOBaHI TEXHOJOTii Ta poOoToTexHika" /
ykian.: 1. B. CanbrikoB, B. A. Kpunosa ; Hail. TexH. yH-T "XapkiB. MOJITEXH. 1H-
T". — EnektpoH. TekcT. nani. — XapkiB : HTY "XIII", 2025. — 48 c. — URI:
https://repository.kpi.kharkov.ua/handle/KhPI1-Press/87441.

11. MeToauuHi BKa3iBKH J0 BUKOHAHHS JJAOOPATOPHUX 3aB/IaHb 3 HABUAJIBbHOI
mucuurutiay "IIporpamyBansst Ha Python" [EnexkTponnuii pecypce] : 1uist CTYICHTIB
JI€HHOI Ta 3a04HOi opM HaBuaHHs 3a cnerl. "122 Komn'torepni nayku", ta "113
[Tpuknagna maremaruka" / yknan.: M. L. [llanosanosa ; Ham. TexH. yH-T "XapkiB.
noyitexH. 1H-T". — EnexkTpoH. Tekct. gaHi. — Xapkis, 2024. — 72 c. — URI:
https://repository.kpi.kharkov.ua/handle/KhPI1-Press/83306




12. OcnoBu mporpamyBanHsa. Python. Yactuna 1 [Enextponnmii pecypcl]:
OIAPYYHUK U1 cTyA. crnemianbHocTi 122 "Komm’toTepHi Hayku', cremiaiizamii
"Indopmariitni Texnonorii B 6iosorii Ta meauiuHi" / A. B. Skosenko ; KIII im.
Irops Cikopcbkoro. — Enextponni TekctoBi nanui (1 ¢ain: 1,59 M6aiit). — Kuis :
KIII im. Iropst Cikopcskoro, 2018. — 195 c.

7. KontakTHa iHdopmais

Kadenpa Komn’roTepHo1 iHKeHepii Ta eJIeKTPOHIKH,
ByJI. llleBuenka, 57, 210a, (0342) 59-60-07,
https://Kkite.pnu.edu.ua/,

kkie@pnu.edu.ua

Buxknanau (1) ['onora Bikrop IBanoBHY, K.T.H., TOIEHT
["'0cThOBI JIEKTOPH

KoHTtakTHa iHbOpMaIIis BUKIIagadya viktor.holota@cnu.edu.ua

8. IogiTKka HABYAJBLHOI AMCIUILIIIHA

AkanemiuHa 10OpOYECHICTD CTyneHT MOBMHEH OYTH TOJIEpAHTHUM 1
NoBaKaTH JYMKY 1HIIMX. 3arepedyeHHs
NOBUHHI  (opmyIntoBaTUCS  TIIBKH B
KopekTHid dopmi. [lnariat Ta akagemidHa
HEJ00POUYECHICTh HECYMICHI 3 TIPUHIIUIIAMHU
nisutbHOCT1 3BO.

He  nmomyckaeTbcs — migkasyBaHHS — Ta
CIUCYBaHHS M1J Yac 371a4l OyJp-IKUX poOIT
MOTOYHOr0, PYODKHOTO YU T1JCYMKOBOTO
KOHTpouT0. He 1omycKaeThCsi KOpUCTYBaHHS
TenepoHaMu Ta  OyAb-SIKUMHU  IHIIUMU
€JICKTPOHHMMHM 3aco0amMu T dYac 37adi
Oy/lb-KMX POOIT MOTOYHOTO, pyO1KHOTO, YU
17ICYMKOBOTO KOHTPOJTIO. 32 HEIOTPUMAaHHS
aKaJIeMIuHO1 TOOPOYECHOCTI, CTYJICHT MOXE
OyTM  HEJOMyUIEHWH N0  CKJIaJaHHS
1JICYMKOBOTO KOHTPOJIIO Ta BIIpaXxOBaHUH 3

YHIBEPCUTETY.
[Tponycku 3aHAThH (BiAmpalroBants) | -1 6ai 3a KoKHE TPOIMYIIEHE 3aHATTS
BukoHaHHs 3aBIaHHS Mi3HILIE -2 Ganu 3a NpOTEpMiHOBAaHE 3aBJAHHS
BCTAHOBJIEHOTO TEPMIHY
HesinnoBiaHa nmoBeaiHKa il 4ac -5 GaniB BiJ OTPUMAHOIO PE3YJIbTaTy
3aHATTA
JHonatkoBi Oamu 5 6auiB 3a ceprudikat HehOpMaIbHOT OCBITH

3a TEMOIO JUCHUIUIIHYU. SIKILO Yy MiJICYyMKOBa
KUIbKICTh  OamiB  mepeBumye 100, To




BCTaHOBIIIOETHCA oriHKa 100.

Hedopmanpsha ocBita MOoXIHMBICTh 3apaxyBaHHS.
PexomennoBani miathopmu: Udemy
(https://ua.udemy.com/), Coursera
(https://www.coursera.org/),

Prometheus (https://prometheus.org.ua/).

Buxiamau B.I. 'ooTa
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