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1. Onuc HaBYAJIBLHOI AMCHHUILTIHA
XapakTepucTruKa HaBYaJIbHOT
N I'any3b 3HaHL IUCIHHAILTIHA
HaitmenyBanus Y .
. CIIEiAJIbHICTD,
MMOKa3HUKIB neHHa gopma neHHa popma

OCBITHI{ CTYTIiHb

3100yTTS
BUIIO1 OCBITH

3100yTTA
BUIIOI OCBITH

Kutekicts kpemumB — 9

lNasry3b 3HaHB:
14 «EnextpuynHa

000B’s13K0Ba

1HKeHepis»
Monyms—3 ‘ ' Pik nmiaroroBku:
3MICTOBHX MOTyTiB — 8 CrenianbHICTb: 13t | _
141 «EJIeKTpoeH§preTHKa, Cemectp
o eNIEKTPOTEXHIKa Ta P
3ararbHa KUTbKICTb romuH — 270 P . 1-i1, 2-11 | -
CIIEKTPOMEXaHIKa
Jlexmii
80 rox. ‘ -
[MpakTuuni
TwxHEBUX TOIUH IS |
JeHHOI popMHU 3100yTTs _ -
BHIIOI OCBITH: JlaboparopHi
AyJUTOPHUX Ocsitwiit . 64 rox. | -
1 cemectp — 4 CB%THH”I CTYIIHD Camocriiina podora
«OakanaBp»
2 cemecTp — 5 P 126 rox. | -

caMocCTiiHO1 poOoTH
1 cemectp — 3,5
2 cemectp — 4,4

Bua konTpoJro:
1 cemecTp — 3aiix
2 ceMecTp — eK3aMeH,
KypcoBa poboTa

YacTka ayIUTOPHUX 3aHSTH 1 YaCTKa CAaMOCTIMHOI Ta 1HAUBITyaIbHOI pOOOTH Y
3arajibHOMY 00Cs131 TOJIMH 3 HABYAJbHOI JUCHUILTIHU CTAHOBUTD:

JUTst TeHHo1 (hopmu HaBYaHHS — 53% ayauTopHHX 3aHITh, 47% camocCTiitHOT
Ta 1IHAUBITyaJIbHOI pOOOTH.
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2. MeTa Ta 3aBJaHHA HABYAJILHOI JUCIUILIIHYA

Mera BHBYEHHS HABYAJIbHOI JUCHMIUIIHA: OTPUMAaHHS CTYJICHTOM
MiATOTOBKH 3 OCHOB MPOTpaMyBaHHs s 3a0e3MedeHHs ()axOBOTO PiBHS BHKOHAHHS
pOoOIT, MOB’SI3aHUX 3 AITOPUTMIZAIIIEI0 Ta PO3POOKOI0 MPOrpaMHUX 3aC00IB 3 METOIO
peaitizailii cucTeM yIpaBiIiHHS Ta aBTOMATUKH JIJIs1 €IEKTPOCHEPTeTUYHOI TalTy3i.

3aBIaHHSIMHU HABYAJIbHOI IUCHUILTIHY €:
— cdopMmyBaTH CHUCTEMYy 3HaHb, HABUYOK, YMiHb 3 OCHOBHHMX NHUTaHb 3aCTOCYBaHHS
3ac001B IPOrpaMOBaHO1 JIOTIKH;
— HABYUTH CTYACHTIB CTBOPIOBATH IMPOTPaMHI 3aCTOCYHKH 13 BHKOPHUCTaHHSIM
HaKOLIBII MOMMPEHUX MOB TiporpamyBanus C++, C#, Python;
— O3HAlOMHUTH CTYJICHTIB 3 NPOTPAMHUMH 3aco0aMu Il CTBOPEHHS KOHCOJBHUX
3aCTOCYHKIB, BIKOHHHUX 3aCTOCYHKIB 3 rpadiuHuM iHTepdeiicoM, a Takox
3aCTOCYHKIB, 1110 BIATBOPIOIOTH BipTyasibHui 3D-mipocrip;
— PO3BUHYTH 3HAHHS Ta YMIHHA IIOJ0 METOJIIB Ta TEXHOJOTiM MPOrpaMyBaHHS IMPHU
CTBOPEHHI QJITOPUTMIYHOTO 3abe3nmedeHHsl I peamizaiili MporpaMHUX CHUCTEM
30epiranHs, 00poOku Ta BioOpakeHHs iHPopMallii, IKi MOXKYTb OyTH 3aCTOCOBaHI B
CJICKTPOCHEPTETUYHIN TalTy31.

3MICT HaBYAJIBHOI JMCUUIUIIHM HamNpaBlIeHWH Ha (POpMyBaHHS HACTYIHHUX
KOMIIETEHTHOCTEH, BHU3HAYEHUX CTaHJAPTOM BHINOI OCBITH 31 CIHEIiaJbHOCTI
141 «EnexkTpoeHepreTuka, €JIEKTPOTEXHIKa Ta €JIEKTPOMEXaHika» Ta OCBITHbO-
npodeciitHoro nporpamoro  «KoMmI’'roTepu30BaHe YINpPaBIIHHSI E€HEPreTUYHUMHU
CUCTEMaMMU»:

K23. 31atHicTh po3p0o0siTH MPOEKTU KOMIT FOTEPU30BAHUX CUCTEM YTIPABIIIHHS
TEXHOJIOTTYHUMH MpOIECaMHU €HEPreTUYHUX 00’€KTIB Ha 0asi
MIKPOIPOIIECOPHOT TEXHIKH, CUCTEM PEICHHOr0 3aXUCTY Ta aBTOMATHKHU.

OTprMaHi 3HaHHS 3 HABYAJIbHOI AUCLMILIIHU CTAHYTh CKJIaJJOBUMH HACTYITHUX
NpPOrpaMHUX pe3yJbTaTiB HaBUaHHsS 3a creuianbHicTio 141 «EnexkrpoeHepreTuka,
€JIEKTPOTEXHIKA Ta EJIEKTPOMEXaHIKa Ta OCBITHBOIO IPOrpaMor0
«Komn’roTepr3oBaHe yNnpaBlliHHS €HEPreTUYHUMH CUCTEMaMM):

ITP20. YMiTH 3A1MCHIOBATH CHUHTE3 1 peaiizallil0 aJrOpuTMIB aBTOMATUYHOTO
YOpPaBIiHHSA  KOMIT IOTEPU30BAaHUMH  EHEPreTUYHHMU  CHCTeMaMHd 3
BUKOPUCTAHHAM MATEeMAaTHYHHUX MOJIEJNIeH 1 TPOrpaMHUX 3aCO0iB.
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3. [IporpaMa HaBYAJIbHOI M CHUILTIHI

MOAVYJIb 1. IlporpamyBanusi MoBoro C++

3micToBuii Moayab 1. ba3uc ynpaBasiouux incrpykuiin C++.

Tema 1.1. CrnemianbHi CHMBOJIUA, AUPEKTUBHU, TUITU TaHUX, 3MIHHI Ta
€JIEMEHTAapHI orepallii HaJl HUMH y MOBI IporpamyBaHHs C++.

(K23 I1P20)
Andasgit Ta creniaiabHi cuMBOJIM MOBU C++
- JIupeKkTuBH Mpenponecopa (#include, #define)
- Turm JaHux: Ui, JiiCHi, CHMBOJIBHI, JIOTi4HI
- OroJomeHHs Ta iHIlaI3amis 3MIHHUX
- ApudmernuHi, JOT14YHI Ta MOPIBHMAIBHI ONIEpaIlii
- Ilpiopurer Ta acomiaTUBHICTb ONIEPATOPIB

Tema 1.2. IloToku BBeICHHS / BUBEACHHS IIPH OTEPAIlisiX 3

KOHCOJUIIO Y MOBI ITporpamyBaHHs C++.
(K23 I1P20)
CTaHI[apTHl 010;0TeKu <iostream>
- O0’ekTH cin, cout
- ®opmaryBanns BuBeaeHHs (\width(), .precision())
- YuTaHHS PAJIKIB Ta YHCIOBUX JaHUX
- OOpoOka MOMMIIOK BBEJICHHS

Tema 1.3. Omnepauii po3ramykeHHS Ta IUKIIYHI Oneparii nmpu

nporpamyBaHHi MOoBOrO C++.
(K23, ITP20)
- VYwmosHi oneparopu: if, if-else, switch
Tepuapnuii onepatop ?:
Huxmu: for, while, do-while
Omnepatopu kepyBanHs nukiom (break, continue)
BxnaneHi nukiam Ta KOMOIHOBaH1 KOHCTPYKIIIT

3micToBuii Moaysab 2. Po6Gora 3 MmacuBamMu Ta aitiammu 1aHux

B nporpamax Ha MmoBi C++.

Tema 2.1. MacuBu JaHuX Ta PAIKHA, OTIEpAIlii HAJl HUIMHA Y MOBI1

nporpamyBaHHs C++.
(K23 I1P20)
OnHOBUMIpHI Ta 6araTOBUMIpHI MaCUBH
- Inimiamizaris Ta 1OCTYM 10 €JIEMEHTIB
- Panku sk MacuBM CUMBOJIB
- CrannaptHa 610110TeKa <string>
- OcHOBHI onepallii HaJ paJIKaMu
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Tema 2.2. 3acTocyBaHHS MOKaKYMKIB y MOBI1 nmporpamyBanHs C++.

JlnHaMiYHE BUILICHHS I1aM STi.

(K23, I1P20)

OronomeHHs Ta BAKOPUCTAHHSI [IOKaXYNKIB

ApudmeTrka NOKaKINKIB

JlnHamiuHe BUIIJICHHS TaM’ STl (new delete)

MacuBu Ta CTpYKTYpH y TUHAMIYHIN TTaM’SIT1
[ToTeHIiiiHi MOMWJIKY Ta BUTOKHU TIaM’SITi

Tema 2.3.  ®ailioBl NTOTOKM BBEJCHHS / BUBEACHHS IIPH CTBOPEHHI

3aCTOCYBaHb MOBOIO MporpamyBaHHs C++.

(K23, 11P20)

bibmioTeka <fstream>

O0’exTH ifstream, ofstream, fstream
3anuc Ta YUTaHHS TEKCTOBUX (haiiiiiB
Po6ora 3 61HapHuMu (aitnamu

O6pobOKa MOMUIOK MpU PoOOTI 3 haimamu

3micToBuii Moayab 3. Crpykrypusanisi 1anux. O0’e€kTHO-

opieHTOBaHe mporpamyBaHHs Ha C++.

Tema 3.1. 3acTtocyBaHHS CTPYKTYp y MOBI nporpamyBanHs C++.
(K23, ITP20)

OroJiomeHHs CTPYKTYp
IHimiamizaris Ta 10CTYI 0 MOJIIB
Macusu CTpyKTyp

Bxnaneni ctpykTypu

Tema 3.2.  OronoieHHs, HAMCAHHS Ta MPaBUiIa BUKOPUCTAHHS (PYHKIIIHA

y MOBIi niporpamyBanHs C++.

(K23 T1P20)

OroJomieHHs Ta BUKIMK (QyHKIIIHI

[lepenaya nmapameTpiB (3a 3HAUEHHSIM, 3a IOCUJIAHHSAM)
JlokanbH1 Ta rao0anbH1 3MiHHI

PexypcuBHi QpyHKIii

[IporoTunu Ta nepeBaHTaXCHHS (YHKIIIN

Tema 3.3. Peamizairisi 00’ €KTHO-OPI€EHTOBAHOTO MPOTPAMyBaHHS

MOBOIO C++.

(K23, [1P20)

Knacu ta 00’extn

[HKancynsis, KOHCTPYKTOPH Ta IECTPYKTOPU
HacumigyBanns ta nommopdism
[lepeBanTa)keHHS onepaTopiB

AOCTpaKTHI KJIacu Ta iHTepdeicu
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3micToBuii Moayab 4. Po3podka C++ BiKOHHHX NPOrPaMHUX 3aCTOCYHKIB
3 GUI.

Tema 4.1. Bikonni .NET Framework nporpamu ayis Windows.
(K23, ITP20)

- OcnoBu Windows Forms

CtBOpeHHS (HOpPM Ta €IEMEHTIB KEPYBaHHSI

OO06poOxka momiit

PoOoTa 3 m1ajioroBuMu BiIKHaMU

Tema 4.2.  OcnoBu GDI+ nis po6otu 13 300paxkenHsmu 1a 2D-Vector
rpadikoro.
(K23 I1P20)
['pacdiuni 06’extu: Pen, Brush, Font
- MamroBanns JiHIH, QIryp, TEKCTY
- Po6orta 13 300pakeHHsIMH (3aBaHTaXEHHS, B1IOOpaKEHHS )
- OOpoOka 2D-BekTopHO1 rpadiku

MOJYJIb 2. lIporpamyBanns moBoto Python
3micToBuii Moayab 5. ba3oBi nonsitTss MoBu nporpamyBanns Python

Tema 5.1. ®opmaTu npeACTaBICHHS JaHUX Ta 0a30B1 onepalii HaJl TaHUMU
y moBi Python. ITocnigoBHocCTI sk THI HaHux y MoBi Python.
[Hukin.

(K23 I1P20)

Tuny faHux: 4MCna, paKH, Oy/IeBi 3HAYCHHS

- TlocniioBHOCTI: CIIUCKU, KOPTEXK1, MHOKUHU, CIOBHUKHU

- OcHOBHI orneparlii HaJl TaHUMH

- Huxkmnu for, while

- Bxuiageni nukiau Ta reHepaTopu CIUCKIB

Tema 5.2. MoaynbHicTh B mporpamax Ha Python.
[TigKir04eHHs! 30BHIIIHIX 010110TE€K 10 TPOrpaMHUX MOAYJIIB
Python.

(K23 I1P20)

CTBOpEHHS Ta BUKOPUCTAHHS MOJTYJIIB

- Immopr 6i6moTexk (import, from ... import)

- Buxkxopucranns cranaaptaux 610miotex (math, random, os)

- [ligxmroueHHs 30BHINTHIX MAKETIB Yepe3 pip

Tema 5.3. Ilpocti pyHkIii, hyHKINIT reHepaTopu, QyHKITI
(dabpuku y nmporpamax Mmosoro Python.

(K23, I1P20)

- OrosomeHHs Ta BUKIUK (QYHKITINA

- AprymeHTH Ta 3Ha4CHHS 32 3aMOBUYBaHHSIM

- Oyukuii-reneparopu (yield)
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- ®yukii-padpuku
- JlamOna-dynkmii

Tema 5.4. Peanizaitist 00’€KTHO-OPIEHTOBAHOI'O MPOTPAMyBaHHS
MoBoro Python.
(K23 I1P20)
Krnacu Ta 00’extu
- Koncrpykropu (__init__)
- HacninyBanHs Ta nepeBU3HAYCHHS] METO/IIB
- Tlomimopdizm
- Buxopuctannas mogynis OOII y npakTwuii

3micToBuii Moayb 6. Windows-opienToBaHi 3acTOCYHKH Ha MOBi
nporpamyBanus Python

Tema 6.4. Bikonni nporpamu s Windows Ha MoBi Python.
(K23 I1P20)
Ocnosu 6i6mioteku tkinter, PyQt
- CTBOpeHHs opM Ta BIJHKETIB
- O0poOka moJtii
- Po0ota 3 niaioroBuMu BikHaMH
- Inrerpamis 3 iHmmMu 6i0miorekamu (PIL Fork)

MOAYJIb 3. IIporpamyBanHsit MoBolo C#
3micTroBuii Moayab /. OcHoOBM MOBH nporpamyBaHHs C#.

Tema 7.1. TlopiBHSHHA IHCTPYKIIIA MOB miporpamyBaHHs C++ ta C#.
(K23, ITP20)

- CuHTakcnyHil moai0HOCTI Ta BIAMIHHOCTI

- Vmpasnsroui inctpykii (if, switch, for, foreach)

- PoOota 3 mam’TTI0: aBTOMaTHYHE KepyBaHHS (JCNEW, new)

- Tunu nanux Ta ix 6e3neka

Tema 7.2.  Peanizartiss 00’ €KTHO-Opi€EHTOBAHOTO MTPOTpaMyBaHHS
MoBoro CH#.
(K23 I1P20)
Knacwu, inTepdeiicu, BIaCTHBOCTI
- KoHnctpykTopu Ta nectpykropu
- HacnigyBanus ta nonimMopdizm
- JleneraTu ta momii
- Y3araneHeni tunu (Generics)
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3micToBuii Moayuab 8. IlporpamHi 3actocynku Ha MoBi C# 3 BUKOPUCTAHHAM
TeXHOJIOorii BipTyasizanii B 3D nmpocTopi.

Tema 8.1. OcHoBu mporpamuoi peanizaiii 3D rpadiku Ha MOBI
nporpamyBaHHs C#.

(K23, ITP20)

- KoopaunatHi cuctemu Ta Tpanchopmariii

- BexTopu Ta maTpuiii

- OCHOBHU peHAEPUHTY

- Po6Gota 3 3D-06’ekTamu

Tema 8.2.  OcHoBHU poOOTH B CEpeIOBUII pO3p0OKH BipTyasibHOrO 3D
npocropy — Unity.

(K23, I1P20)

- Inrepdeiic cepenosuma Unity

- CTBOpEHHS CIIEHU Ta 00’ €KTIB

- Kommnonentna moneins Unity

- Cuenapii Ha C#

- OcHoBH (Pi3uKHM Ta aHIMAIIl]

4, CTpykTypa (TeMaTHYHHUI NJIaH) HABYAJBHOI TUCHUILIIHI

KinpkicTs roaun
neHHa popma 3ao4yHa hopma
S =
I < = 2]
Q = Q =
orosi moyi AR g8
3MICTOBI MO/ 1 TEMU 21 S 21 '8
= e, = e,
S| E s | 2
o Sl E | -
= Q = Q
5|58 2|5 |E|&| 8
0 2 | QO = r 2|9 p=
@] ] < < @] (&) < [+
>~ | 5 | 8 3 >~ | 5 | B 3
Moayas 1. IIporpamyBannsi MoBowo C++
3micToBHiiI MOayJIb 1. ba3uc ynpaBasirounx incrpyknii C++.
Tema 1.1. CrenianbHi CHMBOIH, TUPEKTHBH,
THIIN JaHUX, 3MiHHI Ta eJleMeHTapHi onepaniimag | 8 | 3 | - S - - - -
HUMU y MOBI porpamyBanHs C++.
Tema 1.2. [ToToxu BBeieHHS / BUBENICHHS TTPH
orieparlisix 3 KOHCOJUTIO Y MOBI TPOrpaMyBaHHS 8 | 3| - S - - - -
C++.
Tema 1.3. Omnepartii po3ranykxeHHs Ta
LMKJIYHI OIepalii mpy mporpamMyBaHHi MOBOIO 10 | 4 | - 6 - -] - -

C++.
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JIaboparopna po6ota Nel.
O3HallOMJICHHSI 3 CEPEIOBHUIIIEM PO3POOKH 5 -l a 1 ) ) ) )
Microsoft Visual Studio. ba3osi oneparii 3
naHuMu 3acobdamu C++,
JIaGoparopHa poOoTa Ne2. 5 -l a 1 ) ) ) )
Huxmivni TabauyHi o0uncieHHs 3acooamu C++.

Paszom 3a smicmosuit modyns 1| 36 |10 | 8 | 18 | - | - | - -

3MicToBHI MOAYJIb 2.
C++.

PobGora 3 macuBamu Ta pailiiaMu JaHUX B

npor

paMax Ha MOBi

Tema 2.1. MacuBu TaHHX Ta PSIAKH, Orepartii
Ha/l HUMH Y MOBIi porpamyBanHs C++.

Tema 2.2. 3acTocyBaHHS MOKAKYHKIB Y MOBI
nporpamyBanas C++. JluHamiune BUIIICHHS
mam’ siTi.

Tema 2.3. daiioBi MOTOKHU BBEAECHH /
BHBEJICHHS IIPH CTBOPEHHI 3aCTOCYBaHb MOBOIO
nporpamyBaHHsa C++.

10

JlaGopaTopHa poboTa Ne3.

Onmepartii 3 TeKCTOBUMU (haiijlaMu Ta opraHizaris
MEHIO KopHcTyBaua 3acobamu C++.

Yacruna 1. Po3poOka TeKCTOBOrO MEHIO Ta
yuTaHHS (HaIiB.

JlabopaTopHa poboTa Ne4.

Onmnepariii 3 TeKCTOBUMH (aiimamMu Ta opraHizarfis
MEHIO KopHcTyBaua 3acobamu C++.

Yactuna 2. Inrerpauis pyskiiit o06podku
TEKCTOBUX JIAaHUX.

JIaboparopHa po6oTa No5.

Oneparii 3 MacuBaMu Ta TEKCTOBUMH (paitiamu
MoBoto C++. Hactuna 1. Po3po0ka TeKCcToBOro
MEHIO.

Pazom 3a 3micmosuit Mmooy 2

41

10

12

19

3mMicToBHI MOAYJIb 3.
NporpaMmyBaHH

A HA

Crpykrypusania ganux. O0’€KTHO
D Vun . I&++.

-Opi€cHTOBaHe

Tema 3.1. 3acTocyBaHHS CTPYKTYpP Y MOBI
nporpamyBaHHs C++.

9

4

Tema 3.2. OrosonieHHs, HANUCAHHA Ta
IpaBUJIa BUKOPUCTaHHS (DYHKIIIH y MOB1
nporpamyBaHHs C++.

Tema 3.3.  Peamizariiss 00’€KTHO-OPIEHTOBAHOTO
IporpaMyBaHHs MOBOO C++.

10

JIaboparopHa po6oTa Neb.
Oneparii 3 MacuBaMu Ta TEKCTOBUMH (paitamu
MoBoto C++. Yactuna 2. [nterpanis GyHKIIIH

pobOTH 3 MacHBaMHU.
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JlaGopaTopHa poboTa Ne7-8. 5 -1 4 1 - - - -
Onepaui'l' 3 MaCHBaMHU Ta TCKCTOBUMH (baﬁHaMH
MoBor C++. Hactuna 3. [HTerparitis GyHKIIINH 5 . 4 1 - - - -

poOOTH 3 TEKCTOBUMU (haliyiaMHu.

Pazom 3a smicmosuit mooyns 3| 43 |12 | 121 19 | - | - | - -

3MicToBHi MOAYJIb 4. Po3poOka C++ BiKOHHMX IPOrpaMHHX 3aCTOCYHKIB 3 GUI.

Tema 4.1. Bikonni .NET Framework mporpamu
s Windows. 10 | 4 | - 6 - - - -

Tema 4.2. Ocnosu GDI+ st po6otH i3

300paxkennsamu ta 2D-Vector rpadikoro. 11 15| - 6 - - |- -
JIaboparopHa po6ota Ne9.
CTBOpEeHHs BIKOHHOTO 3acTOCYHKY 3 GUI 5 -l a 1 ) ) ) )

3acobamu .NET Framework, C++.

Jlaboparopua po6ota Nel0.
Po6Gora 3 daiinamu 300pakens 3acobamu GDI+,
C++. 5

MopynpHul KOHTpOJIb 1 -1 - - - - -

Pazom 3a smicmosuit mooyap 4| 31 | 9 | 8 | 14 | - | - | - -

PABOM 3AMOJAYJIb1|151| 41 | 40| 70 - - - -

MOAYJIb 2. lIporpamyBannst MoBoo Python

3MmicToBHMII MOAYIb 5. ba3oBi nousitrsas moBu nporpamyBanus Python

Tema 5.1. dopMary NpeACTaBICHHS JAHUX Ta
0a30Bi onepaitii Haj TaHUMHU y MOBi Python.

[TocTiIOBHOCTI SIK THIT JaHUX y MOBi Python. 5 |2 - 3 - - | - -
Huxmu.

Tema 5.2. MoaysbHICTh B IporpaMax Ha

Python. ITigkmtoueHHs 30BHIIIHIX 6i0Ii0TEK 10
IPOrpaMHHUX MOJYJIIB 5 |12 - 3 - - | - -
Python.

Tema 5.3. [Ipocri ¢pynxuii, GpyHKIii
reseparopu, GpyHkuii ¢pabpuku y mporpamax 5 | 2
MoBoto Python.

Tema 5.4. Peanizauis 06’ ekTHO-
OpIEHTOBAHOT'O MPOrpaMyBaHHs MOBOIO Python. 6 3 - 3 - - - -
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JIaboparopHa po6ora Nell.
O3HallOMJICHHS 3 CEPEeIOBUIIIAMU PO3POOKHI
MoBoro Python. Ba3osi onepauii 3 fanumu 5 | .| 4 1 ) ol )
3acobamu Python. 3actocyBanHs 06’ €KTHO-
OpIEHTOBAHOI'O MPOrpaMyBaHHs 3acobamu Python.
Pazom 3a smicmosuit modyns 5| 26 | 9 | 4 | 13 | - | - | - -
3MicToBHI MOAYJIb 6. WINdows-opi€HTOBaHI 3aCTOCYHKH HAa MOBI IPOrpaMyBaHHS
Python
Tewma 6.4. Bikonni nmporpamu maiis Windows 2119 | - 12 ) ) ) )
Ha moBi Python.
JIaboparopHa po6ota Nel2.
CrBOpeHHs 01HO Ta 6araTOBIKOHHKX 3aCTOCYHKIB | ¢ | _ | 4 1 ) | )
Ta pobota 3 2D-Vector-rpadikoro 3acodamu
Python. Yacruna 1. Po3pooka GUI.
JlaboparopHa po6ota Nel3.
CTBOpeHHs OIHO Ta 0araTOBIKOHHUX 3aCTOCYHKIB
ta pobota 3 2D-Vector-rpadikoro 3acobamu S | -1 4 1 - -] - -
Python. Yacruna 2. BripoBapkeHHs GyHKITiH
pobotu 3 2D-Vector-rpadikoro.
JIaboparopna po6ota Neld.
CtBOpeHHs 01HO Ta 0araTOBIKOHHUX 3aCTOCYHKIB
Ta pobota 3 2D Vector-rpadikoro 3acodbamu 5 -1 3 1 - - - -
Python. Yactuna 3. [nTerpyBaHHs 101aTKOBUX
BIKOH HaJallTyBaHb.
MonynbHHAN KOHTPOJIB 2 - 1 - - - - -
Pazom 3a 3micmosuii modyns 6| 36 | 9 | 12| 15 | - | - | - -
PA3OM 3A MOAYJIb 2| 62 | 18 | 16 | 28 - - - -

MOJIYJIb 3. lIporpamyBanHus MoBoro C#

3MicTOBUMA MOIYJb /.

OcHoBHu MoBHU nporpamyBanHust C#.

Tema 7.1. IlopiBHSHHS IHCTPYKIIiil MOB
nporpamyBaHHs C++ ta C#.

21

9

12

Pa3zom 3a 3micmoeuii mooynw 1

21

9

12

3micToBHi MOAYJIb 8.

IIporpamui 3acTOCYHKHM HAa MOB

i C# 3 BUKOPHCTAHHSAM

TexHoJIorii BipTyasizamii B 3D mpocTopi.

Tema 8.1. OcHoBu nporpamHoi peanizanii 3D
rpadiku Ha MOBI 13|16 | - 7 - - - -
nporpamyBanHs C#.
Tema 8.2. OcHoBH po0OOTH B cepeloBUIII

: . 13 | 6 | - 7 - - - -
po3pobku BipTyansHoro 3D mpoctopy — Unity.
JIaGoparopHna poOota Nel5.
Po3po0ka 3acToCcyHKY 3 BUKOPUCTAHHSIM
TexHouorii BipTyaunizauii 8 3D-nipocTopi S| -14|1 - -] - -

3acobamu Unity, C#. Yactuna 1. CtBopenns 3D-
POCTOPY.
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JIaboparopHa po6ota Nel6.
Po3pobka 3acToCyHKY 3 BUKOPHCTAaHHSIM
TeXHOJIOT11 BipTyanizamii B 3D-nipocTopi 5 - 3 1 - - - -
3acobamu Unity, C#. Yactuna 2. JlomaBaHHs
¢bynkuiii inTepaktuBHOCTI Ta GUI.
MoysibHU KOHTPOITb 3 -1 - - -] - -
Pazom 3a smicmoeuit mooyas 8| 36 | 121 8 | 16 | - | - | - | -
PA3OM 3A MO YJb 3| 57 |21 | 8 28 - - - -
BCbhOro|270| 80 |64 | 126 | - - - -

5. Temu 1a00paTOpPHHUX 3AHATH

Kinekicts roguy

Ne
3/ Hassa emn JIeHHa | 3a04Ha
dopma | dopma
Moayas 1.  IIporpamyBanusi MmoBoio C++
3microBuii MoayJs 1. Bba3uc ynpasasirounx incrpykuiii C++.
1 OsHaiiomsIeHHs 3 cepenoBHieM po3podku Microsoft Visual Studio. 4 i
' bazosi oneparii 3 nanumu 3acobamu C++.

2. Huxmivni TabaugHi o0uncieHHs 3acooamu C++. 4 -
3micToBuii MOYJIb 2. PoOora 3 macuBamu Ta (aiiiaMu JaHUX B IporpaMax Ha MOBi
C++.

Onmnepariii 3 TEKCTOBUMHU (ailiamMy Ta OpraHizallisi MEHIO KOpUCTyBaya

3. 3acobamu C++. 4 -
Yactuna 1. Po3po0ka TeKCTOBOro MEHIO Ta YUTaHHs (hailiiB.
Onepartii 3 TEKCTOBUMH (ailiaMu Ta OpraHizallisi MEHIO KOpUCTyBaya

4. 3aco0amu C++. 4 -
Yactuna 2. Inrerparist pyHkiiii 06poOKM TEKCTOBUX JAHHUX.

5 Onepariii 3 MacuBaMy Ta TEKCTOBUMH (paitnamu MoBoro C++. 4 i

Yactuna 1. Po3pobka TEKCTOBOTO MEHIO.

3micToBuii MOayIb 3.

Crpykrypu3aunisa 1anux. O0’€KTHO-OpPi€cHTOBaHe NPOrpaMyBaHHS

Ha C++.
6 Onepariii 3 MacuBaMy Ta TEKCTOBUMH (paitnamu MoBoro C++. 4
' Yactuna 2. Iurerpartist pyHkuiii poboTH 3 MacuBaMu.
7. Onmeparrii 3 MacuBaMu Ta TEKCTOBUMH (aitmamu MmoBoro C++. 4 -
3. Yactuna 3. Inrerparist GpyHkiiit poO0oTH 3 TEKCTOBUMH (paiimaMu. 4 _
3micToBuii MOy.Ib 4. Po3podka C++ BikoHHMX mporpaMHux 3actocynkis 3 GUI.
9 CtBOpeHHs BiKOHHOTO 3acTocyHKY 3 GUI 3acobamu .NET Framework, 4 i
' C++.
10. | Pobota 3 daitmamu 300paxens 3acobamu GDI+, C++. 3 -
MonynbHHUNH KOHTPOIb 1 1 -
PA30M 3A MO1VJIb 1 40 -

MOJIYJIb 2. IIporpamyBanHus moBoio Python
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3micToBHiA MOaYJIB 5.

ba3oBi nousiTTst MoBH nporpamyBanus Python

11.

OsHaifoMIeHHS 3 cepeloBHILaMK po3poOku MoBoro Python. bazosi
oreparii 3 qanuMu 3acodamu Python. 3acrocyBanHs 06’ €KTHO-
OpIEHTOBAHOT'0 MMporpaMyBaHHsi 3acodamu Python.

4

3micToBMii MOY.Ib 6.

Python

Windows-opieHTOBaHi 32CTOCYHKH HAa MOBi porpaMmyBaHHS

CTBOpeHHS O7]HO Ta OaraTOBIKOHHUX 3aCTOCYHKIB Ta pobota 3 2D-

12. | Vector-rpadikoro 3acodamu Python. 4 -
Yactuna 1. Po3po6ka GUI.
CtBOpeHHs 0/1HO Ta 6araTOBIKOHHUX 3aCTOCYHKIB Ta poboTta 3 2D-
13. | Vector-rpadikoro 3acodbamu Python. 4 -
Yactuna 2. BripoBamkenns pyHkuiii podortu 3 2D-Vector-rpadikoro.
CTtBOpeHHs OHO Ta 0araTOBIKOHHUX 3aCTOCYHKIB Ta po0OoTa 3 2D
14. | Vector-rpadikoro 3acobamu Python. 3 -
Yacrtuna 3. [HTerpyBaHHs JOAATKOBUX BIKOH HAJIAINTYBaHb.
MoaynpHH KOHTPOIIb 2 1 -
PA30M 3A MOJVJIb 2 16 -

MOAYJIb 3. IlporpamyBanHsi MoBoio C#

3micToBuii MOay.Ib 8.

3micToBuii MoayJb 7.

Bipryauizanii B 3D nmpocropi.

OcHoBu MoBH nporpamyBanHsi C#.
IIporpamui 3acrocynku Ha MoBi C# 3 BUKOPHCTAHHSM TE€XHOJIOT il

Po3poOka 3acToCyHKY 3 BUKOPUCTAHHSIM TEXHOJIOTIT BipTyaui3arlii B
15. | 3D-mpocropi 3acobamu Unity, C#. 4 -
Yacruna 1. CtBopennst 3D-poctopy.
Po3pobxka 3acToCcyHKY 3 BUKOPUCTAHHSIM TEXHOJIOT1T BipTyani3allii B
16. | 3D-mpocropi 3acobamu Unity, C#. 3 -
Yacrtuna 2. JlonaBanus ¢yHKIid iHTepakTuBHOCTI Ta GUI.
MoypHH KOHTPOITh 3 1 -
PA30M 3A MO VYJIb 3 8 -
PA3OM 64 -
6. 3aBaaHHs AJ1s1 CAMOCTiliHOT po0oTH
Kinpkicts
TOJIMH
Ne Ha3sa Temu i
Jenna | 3aouHa
dopma | popma
Moayas 1.  IIporpamyBanHs MmoBoro C++
3micToBuii MoayJs 1. Ba3uc ynpasasounx incrpykuniii C++.
Tema 1.1. Cneuyianbni cumeonu, OupeKmueu, mMunu 0AHUX, 3MiHHI
ma enemenmapui onepayii Ha0 Humu y moei npozpamyeanna C++.
1. | - PeanizyBaTH KaJIbKYJSATOP, SKUH MIATPUMYE BBEJCHHS BUPA3iB TUITy a + 5 -
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b * ¢ 3 ypaxyBaHHIM IIPIOPUTETY OINEPATOPIB.
- Hanucatu nporpamy, sika KOHBEPTYE TEMIIEPATypy MIXK IIKAIaMH
Ilennbcis, @apenreiita Ta KenbBina.

Tema 1.2. Ilomoxu 66edenns / 6usedeHns npu onepayiax 3
KOHCO1I0 y M06I npocpamyeannsn C++.

- CTBOpHUTH MpOrpamy, sika 3YUTYE PSIOK i BUBOJUTH KiIBKICTh TOJIOCHUX
Ta TMPUTOJIOCHUX.

- PeamizyBatu hopmaToBaHuil BUBiA TaOIMIN CTYAEHTIB (iM s, TpyIa,
cepeHiil 6an) y BUTTSAI BUPIBHIHOI TaOIUII.

Tema 1.3. Onepauii po3eanyscenna ma YukiivHi onepayii npu
npozpamyeanni mogory C++.

- Hanimcaru nporpamy, sika BUBOIUTH yci mpocTi yucina 1o 1000,
3 | BUKODHCTOBYIOUH IIKI Ta NepeBipKy AUIBHUKIB.

" | - PeamizyBaru MeHto (depe3 switch), sike 103BOIIsIE KOPUCTYBATY
BHOMpATH Pi3HI MaTEeMAaTHYHI Orepallii HaJl BBEJICHUMH YUCIIaMHU.

&

BukonanHs 3BiTy npo abopatopHy poboty Nel 1 -

5. BuxonaHHs 3BiTYy npo 1abopaTopHy poooty Ne2 1 -

3micToBuii MOayJIb 2. PoGorta 3 macuBamu Ta daiinamu 1aHuX
B porpamax Ha moBi C++.

Tema 2.1. Macueu oanux ma paoku, onepayii Ha0 HUMU Y MOGL
npozpamysannsa C++.

- PeanizyBatu nporpamy, sika COpTye MaCHB METOJIOM BHOOpY Ta
METOIOM IIBUIKOTO COPTYBAHHSI, OPIBHIOIOYM YaC BUKOHAHHSL.

- Haniucatu nporpamy, sika 3HaXOJUTh HaWJIOBLIE CJIIOBO y BBEACHOMY
PAOKY.

Tema 2.2. 3acmocysanns noKaxs@cuuKie y Mosi npocpamysanHs
CH++. lunamiune euoinenns nam’sami.

- PeanizyBaTu AuHaMiuyHUI CIUCOK CTYJEHTIB 13 MOKJIMBICTIO AOJaBaHHS
Ta BUIAJIEHHS €JIEMEHTIB.

- Hanmucatu nporpamy, sika CTBOPIOE MAaTPHIIIO N X N Y AMHAMIYHIN
raM’sTi Ta 00UYMCITIOE i1 TPAHCTIOHOBAHY MATPHITIO.

Tema 2.3. Daitnosi nomoKu 66e0eHHA / 6UGEOEHHA RPU CMEOPEHHI
3acmocysans mogow npozpamyeannus C++.

- CTBOpUTH Mporpamy, sika uuTae (ai i3 JaHUMH PO TOBapH (Ha3Ba,
8 1iHa, KUTBKICTB) 1 00UMCITIOE 3arajbHy BapTiCTh.

" | - Peani3yBaru nporpamy, sika KOIMitO€ BMICT OAHOTO (hailiry B 1HIIHIA,
BUKOPHUCTOBYIOYM O1HApHI MOTOKHU.

9. BukoHnaHHs 3BiTYy npo abopatopHy podoty Ne3d 1 -

[EEY
1

10. BuxonanHs 3BiTYy npo 1abopaTopHy po0oTy Ned

11. BukoHnaHHs 3BiTYy 1po 1abopaTtopHy podoTy Neb 1 -

3microBuii MoayJsb 3. Crpykrypusauis 1anux. O0’ekTHoO-
opieHTOBaHe mporpamyBaHHs Ha C++.

Tema 3.1. 3acmocysanna cmpykmyp y mogi npozpamyeannsn C++.

- CtBopuTH CTpYyKTYpY Book (Ha3Ba, aBTOp, pik BUJIaHHS) Ta IPOrpaMy
JUISl TIOUTYKY KHUTH 32 aBTOPOM.

- PeanizyBatu macus ctpyktyp Point 1 nporpamy, sika o6uuciioe
JIOBKUHY JiHIT M) IBOMa TOYKaMHU.

12.

Tema 3.2. 0zo10menHs, HANUCAHHA MA NPAGUIA BUKOPUCH AHHS
¢yukuii y mogi npozpamysanna C++.

13 |~ Hamcarn QyHKiifo, sika niepeBipsie, 99 € YMCIO MPOCTHM.
' | - PeanizyBaTu peKypcUBHY (PYHKILIO 17151 OOUMCIIEHHS CYMHU ITU(P YHCIIa.

Tema 3.3. Peanizauin 00’€KmMHO-0pPIEHMOBAHO20 NPOZPAMYBAHHS
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Mmoeorw C++.

- CtBopuTH KJIac Matrix 3 MEeToaMu J01aBaHHs, MHOKEHHS Ta
TPAHCIIOHYBAHHS MATPHIIb.

- PeanizyBaru kiac Library, sskuii 103BOJIsIE 101aBaTH KHUTH, BUIAJISTH
iX Ta 3MIMCHIOBATH MOMIYK.

14.

15. Bukonanns 3BiTy npo s1aboparopay po6oty Neb 1 -

[EEN
1

16. BukoHnaHHs 3BiTYy 1po 1abopatopHy podoty Ne7

17. BukonaHHs 3BiTY 1Ipo J1abopaTopHy poOoTy Ne8 1 -

3micToBuii MOaYJIb 4. Po3podka C++ BIKOHHMX IPOrPaAMHHMX
3acrocynkiB 3 GUIL

Tema 4.1. Bixkouni NET Framework npozpamu ona Windows.

- CrBoputu Windows Forms nporpamy "Kanbkynarop", sika BUKOHYE
0a30Bi apuMeTHYHI Oneparii.

- PeanizyBatu nporpamy "Crimcok 3aBaHb" i3 MOXKIIMBICTIO JTOJIaBaHHS,
pelaryBaHHsI Ta BUJIAJICHHS 3aIKCIB.

18.

Tema 4.2. Ocnosu GDI+ onsa pooomu i3 300pasxcenuamu ma 2D-
Vector epagpikoro.

- PeanizyBatu nporpamy, sika maioe rpadik GyHKIii (Hanpuknam, y =
sin(x)) y BIKHI.

- CTBOpUTH MpOrpamy, sika 3aBaHTAXKYE 300paKEHHS Ta 3aCTOCOBYE J10
HBOT'0 NMPOCTi GiabTpH (IHBEPCisS KOJBOPIB, BIITIHKU CIPOT0).

19.

20. BukoHaHHS 3BiTY 1po 1abopatopHy podoTy Ne9 1 -

21. BuxonanHs 3BiTYy 1Ipo 1abopatopHy podoty Nel( 1 -

PA3OM 3A MOJIYJb 1| 70 -

MO/JYJIb 2. [IporpamyBanHsi MoBOIO Python

3micToBHIi MOAYJIb 5. ba3oBi NOHATTSI MOBHM IPOrpaMyBaHHS
Python

Tema 5.1. Dopmamu npedcmasnenna 0aGHuUX ma 6a306i onepayii
Hao oanumu y mogi Python. Ilocniooenocmi ax mun 0anux y moei
Python. Iukau.

- HanucaTtu nporpamy, sika 3HaXOUTh HAWOUIBIIHMI CIUTBHUIN AUTBHUK
(HCH) nBox umcen.

- PeanizyBatu mporpamy, sika TeHEpYy€e CIHCOK BUTIAKOBUX YHCEIT 1
COpPTY€E MOT0 METOJOM BCTaBKH.

22.

Tema 5.2. Mooynbnicme 6 npozpamax na Python. ITioknouenns
306HIWLHIX OIONIOMEK 00 NPOZPAMHUX MOOYIIE
Python.

- CTBOpUTH BIACHUN MOIYJb AJi1 pOOOTH 3 MAaTPULISIMU (J0JaBaHHS,
MHOYEHHS).

- BukopucraTu 016miorexy random Juisi MOAETIOBaHHS KHIKIB KyOuKa Ta
IiApaxyHKy HMOBIPHOCTEH.

23.

Tema 5.3. Ilpocmi ¢pynkuyii, hynxuii zenepamopu, ynkuii
¢aodpuku y npozpamax mosorw Python.

- Hanmucatu gyHkuito-reneparop, sika noBepTae BCi IpoOCTi Yucia J10

24 1000. 3 i
" | - PeanizyBatu ¢pyHkuito-pabpuKy, sika CTBOPIOE QYHKIIIT A5

00YMCIICHHS IO PI3HUX T€OMETPUYHHUX (iryp.

Tema 5.4. Peanizauyia 06’ckmno-opicHmogano20 npozpamyeants
mosoio Python.

- CtBoputu kiac BankAccount 3 metonamu deposit, withdraw,

25. get balance.
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- PeanizyBaru xmnac Student 3 MeTo10M U1t 0OUHCTICHHS CEPEAHBOTO
OaJy 3a MpeAMETaMH.

26. Bukonanss 3BiTy npo adopatopny podorty Nell 1 -

3micToBHii MoayJIb 6. Windows-opieHTOBaHi 3aCTOCYHKH Ha
MOBI nporpamyBanHsi Python

Tema 6.4. Bixonuni npozpamu o1a Windows na moei Python.

- CtBopuTH nporpamy Ha tkinter, sika 103BOJIsIE KOPUCTYBady MatOBaTH
npocti ¢irypu (J1iHii, KoJa, TPIMOKYTHUKH).

- PeamizyBartu nporpamy "KanbkynsaTop BaItOT", sika KOHBEPTY€E TPUBHI Y
JI0J1apH Ta €BPO, BUKOPUCTOBYIOUHU BBE/ICHI KYpPCH.

217.

28. Bukonanns 3BiTy npo y1aboparopay podoty Nel?

1
29. Bukonanss 3BiTy npo abopatopny podorty Nel3 1 -
30. BuxonanHs 3BiTYy npo J1abopaTopHy po6oty Nel4 1

PA30OM 3A MOAVYJIb 2 28 -

MOAYJIb 3. IlporpamyBanHsi MoBolo C#

3micToBuii MoayJb 7. OcHoBu MoBH nporpamyBanus C#.

Tema 7.1. Ilopisnannsa incmpykuiii mos npozpamysanus C++ ma C#.

- Hanmucatu nporpamy Ha C#, sika peaiizye COPTYBaHHSI MAaCUBY METOJOM
LIBUAKOTO COPTYBaHHS.

- PeanizyBatu nporpamy, sika MOPiBHIOE BBE/ICHI PSAKH Ta BU3SHAUYAE, YU €
BOHU aHArpaMaMHu.

31.

Tema 1.2. Peanizayia 06’€KmHO-0pi€EHMOBAHO20 RPOZPAMYBAHHA
moson CH.

- CrBoputu kiac Employee 3 BinactuBoctsimu Name, Position, Salary ta
METOAOM IS MiPaXyHKY MOJIATKY.

- PeanizyBaru knac ComplexNumber 3 MeTojamu 1071aBaHHs Ta
MHOYXEHHS KOMIIEKCHUX YHCEIL.

32.

3micToBuii MoayJn 8. IIporpammi 3acTtocynkn Ha moBi C# 3
BHKOPHCTAHHAM TexHOoJorii Bipryamizauii B 3D npocTopi.

Tema 8.1. Ocnoeu npozpamnoi peanizayii 3D cpagpiku na mosi
npozpamyeannsn CH#.

- PeanizyBatu mporpamy, sika cTBoproe 3D-ciieHy 3 KiibkoMa 00’ €KTaMu
33. | (xy0, chepa, mipamiga) Ta JO3BOJISE iX 06epTaTH. 7 -
- Hanmcaru nporpamy, sika BijoOpaxkae pyx KaMepu HaBKOJIO 00’ €KTa.

Tema 8.2. Ocnoeu pobomu 6 cepedosuuii po3pooKu 6ipmyanvHo2o
3D npocmopy — Unity.

- ¥V Unity ctBopuTH crieHy "JIaGipuHT", 1e KOpUCTYBa4 MOXKe KepyBaTu
MEPCOHAXKEM 1 3HAXOJIUTHU BUXIJI.

- PeanizyBatu npocty ¢i3MuHy CUMYJIALIO NAAIHHSA 00’ €KTa 3
ypaxyBaHHSIM I'paBiTallii.

34.

35. BukonanHs 3BiTy npo adopatopHy poboty Nel5 1 -

36. BukonanHs 3BiTYy 1po abopatopHy podoty Nel6 1 -

PA30OM 3A MOJVYJIb 3 28

PA3OM | 126 -
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7. InguBigyanbHi 3aBIaHHS

Mo>MBe BUKOHAHHS J101aTKOBOTO 1HAMBIIyalbHOTO 3aBJaHHS 32 Oa’KaHHIM
CTy/IEHTa Ta 32 YMOBH ITOTOJIKCHHS 3 BUKJIa/IayeM 3a TAKUMH HalPSIMAMHU:

- CTBOPEHHS HOBUX aJITOPUTMIB JIJIst 3aCO01B aBTOMAaTH3aIli1

- YIOCKOHAJICHHS ICHYIOUHX aJIFOPUTMIB OOPOOKH JaHUX

- YIOCKOHAJIEHHSI CUCTEM JIIOJMHO-MAIIMHHOTO 1HTep(delicy B MporpaMHUX

3aco0ax

- PO3B’sI3aHHS 33/]]a4 YIPABISIOUYUX CUCTEM Ha OCHOBI PO3POOKH MPOrpaMHUX

3ac001B 3a TEXHOJIOTIAMH, 110 HE nepeadayeHi i€ podovoIo MPOrpaMoro

JTUCIUTUTIHU

3a pe3ylbTaTaMyd BUKOHAHHS 1HJAMBIIYaJIbHOTO 3aBIAaHHS MOXKJIHUBA KOPEKITiS
KIHII€BO1 OIIHKH 3 JUCIIUAIUIIHH.

Takoxx mependavaeTbcsl BHUKOHAHHS KypcoBOi poOOTH 3  HaBYaIbHOI
IUCIUILIIHHA.

8. CTpykTypa Ta 3MicT KypcoBOi po6oTH
8.1. 3araJibHi M0J10:KeHHS 110/10 HAIMCAHHS KYyPCOBOi po00TH

MeToro BUKOHaHHS KypCOBOi pOOOTHM € 3aKpilUIEHHS 3HaHb Ta BMIiHb 3
JTUCITUTUIIHY TIOJI0 aJITOPUTMI3AIlT Ta CTBOPEHHS POrpaM JIsl peaizailii allropuTMIB
0OpoOKM JaHMX, SKI MOXYTh OyTH BUKOPHCTaHI MpPH PO3pOOIl YU YyAOCKOHAJICHHI
eJIEKTpOeHepreTuuHuX cucteM. [Ipu mpoMy ciayxadi HaOyBarOTh HAaBUYOK IOIIYKY
HEOoOX1THUX 1H(OpPMAIIHHUX JKEpeNl Ta MaTepiaiiB, iX aHali3y Ta y3arajlbHECHHS,
JIOCBIZy CaMOCTIMHOTO JOCITIPKEHHSI Ta TMHCEMHOTO BHUKJIAJaHHS TEOPETHYHUX 1
MPaKTUYHUX MMUTAHb.

KoxeHn ctyaeHT Mae 1HAMBIyaTbHUN 3aBAaHHS JUIsl CAMOCTIHHOTO BUKOHAHHS 1
MO>KJIUBICTh KOHCYJIBTYBaHHSI 3 KEpPIBHUKOM 3riIHO 3 rpadikoM Ha kadenpi.
OcoOmuBOCTI (OpMyBaHHSI Ta OCHOBHI BHMOTH O(OpPMIIEHHS KypCOBOi pPOOOTH
pEraMeHTYIOThCS METOIUYHIUMH PEKOMEH IAIlISIMH.

KypcoBa pobGoTta npoxoauTs 000B’sI3KOBY NepeBipKy Ha ruiariat. Ha kadenpi,
110 3a0e3reuye BUKIAJaHHs JaHOT JUCHUILTIHU CTBOPIOETHCS KOMICIS, sIKa TIEpeBipsie
poboTy Ha  JOTPUMaHHS  akKajaemiuHoi  JgoOpouecHocTi. st mepeBipKH
BUKOPHCTOBYIOTHCS ITPOTPaMHU, SIKi € BUIbHOMY JIOCTYTII uepe3 Mepexy [HTepHeT.

8.2. ba3oBa TeMaTHKa BUKOHAHHS KyPCOBOi po0oTH

- OOpoOka 3B’s13aHUX MAacHBIB 1H(pOpMAITii.

- BBenenns-BuBenenns rpadiunoi iHbopmarlii y JBOBUMIpHOMY (GopMaTti
- BBenenus-BuBenenHs rpagiuHoi iHdopmallii y TpuBUMIpHOMY (GopMari
- BuOipkoBe 3aBaHTa)keHHsI Ta aHaIi3 iHPOpMaIlii 3 Mmepexi [HTepHeT
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BukonanHst KypcoBoi poOOTH 3a KOXXHUM HaIMpsIMOM Tepeidavyae OnpartoBaHHs
CTYJICHTOM MEBHUX 3aBJIaHb:

1) KypcoBa po6ota 3a HanpsimoMm «O0poOKa 3B’3aHUX MacUBIB 1HGOPMAILIIi»:
- pobota 3 MiHIMyM TPUPIBHEBUM CIIHCKOM 3aIlHCiB
- BHBEJICHHS Ha €KpaH MEHIO KOMaH/ poOOTH 31 CIIUCKaMU
- BHBEJICHHS Ha €KpaH MOTOYHOTO (aKTUBHOTO) PIBHS CIHCKY, AJIS IKOTO
MO>KJIMIBO BUKJIMKATH T4 BUKOHYBAaTH KOMaH{ TOJIOBHOTO MEHIO
- BHBEJICHHS Ha €KpaH JOMOMOTH, I[0JI0 MPU3HAYEHHS KOMaH]l OCHOBHOTO MEHIO
- OUMIICHHS €KpaHy MicIisi BUKOHAHHS KOMaH/IU MICIIS MiATBEPIKECHHS
KOpHCTyBayua
- KOMaH/M Nepen0avyaroTb BUKOHAHHS TaKUX 1M HaJ 3allMcaMH KOXKHOTO PiBHS:
BUKJIUK JJOTIOMOTH
BUXI1]] 3 IPOTpamMu
NEPEKIIIOUEHHS MK PIBHAMHU CITUCKY
BUBEJICHHS HAa €KpaH CIHUCKY 3alKCiB KOKHOTO PIBHS
J0JTaBaHHSI HOBOT'O €JIEMEHTY
penaryBaHHsI ICHyIOUUX €JIEMEHTIB
BUJIAJIEHHS ICHYIOUMX €JIEMEHTIB
MONIYK ICHYIOUUX €JIEMEHTIB
3aBAaHTAKEHHS PIBHEBOT'O CIUCKY 3 (hailiry
30epeKeHHs PeJarOBaHOTO CIHCKY Y (aiin
3anuc y ¢aiia yuTadenbHOro 3BITy PO HAsABHUM CHKMCOK, HOTO PO3ALIH,
MYHKTH Ta OIAITYHKTH.

© OO OO O O O 0 o0 o0

2) Kypcoa po6ora 3a HanpsimoMm «BBeeHHsI-BuBeIeHHs rpadiuHoi iHpopMarii y
JIBOBUMIpHOMY (popMaTi»:
- 3aBaHTa)xeHHs (aiiiB 300pakeHb y BIKHO rpadiyHOTO pelakTopa
- BHUOIp KOJHOPY JIiHIM Ta KOHTYPIB MIPU MaTIOBaHHI PIiryp
- BHUOIp KOJHOPY 3aMOBHEHHS (3aJIMBKHM) MPU MatOBaHH1 Giryp
- BHUOIp IHCTPYMEHTY MaJIOBaHHs QIryp:
O KpuBa
3rJaKeHa KpHUBa
npsma
BIJILIGHTPOBI IPsIMi
TIPSIMOKYTHHK
JIIC
3alIOBHEHUN NPSAMOKYTHUK
O 3alOBHEHMH €JITIC
- 30epexxeHHs BiipeaaroBanoro rpadignoro dairy
- BUOIp CTWIIIB JJIs JIIHINA Ta KOHTYPIB, 10 Mepea0adeHi MOXKITUBOCTIIMU
rpa(iYHOT0 MOYJI CUCTEMH MPOTPaMyBaHHS;, BUOIp B OKPEMOMY BiKHI
- BUOIp CTWIIB AJi4 3alI0OBHEHHS (DIryp, 1o nepeadayeHi MOKJIMBOCTAMHU
rpadiyHOTO MOJTYJISI CACTEMHU MPOTPpaMyBaHHsI; BUOIp B OKPEMOMY BiKHI

0O O O O O O
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3) KypcoBa po6ota 3a HanpsiMoM «BBeeHHsI-BUBeAeHHS rpadiunoi iHpopmariii y
TPUBUMIpHOMY (popmMaTi»

- CTBOpEHa CIIeHa (JIEKiIbKa CIICH) TPUBHUMIPHOTO MPOCTOPY 3 €IIEeMEHTAMHU
penbedy, apXiTeKTypHUMH OpMaMH, TOIIO

- CTBOpEHI CIIEHH BHYTPIIIHBOTO MPOCTOPY apXiTeKTypHUX Gopm abo Gopm
penbedy

- CKPHUITH MEPEMIIICHHS Y TPUBUMIPHOMY MPOCTOPI 3 ypaxyBaHHSIM 3aKOHIB
bi3uxu

- CKPHUITH MEPEXOAY MK CIIEHaMU 30BHIITHHOTO MMPOCTOPY Ta BHYTPILIHIX
npocTopiB (006poOKa BXOYy y BHYTPIIIHI TIPOCTOPHU Ta BUXOTY 3 HHX)

- 30upanHs apTedakTiB (MOKIUBO MPOCTOT TEOMETPUIHOI (HOPMH) Y 3aJTaHUX
MICILISIX TPUBUMIPHOTO MPOCTOPY; CKPUIITH MiAOUPAHHS rpaBlieM apTe(aKTiB;

- Bi3yasi3allis Ta CKpUIITU MiJpaxyHKy O4OK 3a 310paHi apredaxtu

- CKpHUIT BUBEACHHS CIOBIIICHHS [IPO YCMIIIHO BUKOHAHE 3aB/IaHHs

4) KypcoBa po6oTa 3a HanpsimoMm «BubipkoBe 3aBaHTa)KeHHA Ta aHaJ13 iHPopMaIlii
3 Mepexi [HTepHeT»
- BHUOIpKOBE 3aBaHTaKE€HHs 1H(POpMallli 3 Mepexi [HTepHeT 3a 00paHoro
TEMaTHUKOIO
- aHaJi3 3aBaHTaXXeHoi iH(dopMallii Ta BUOKPEMJICHHSI OCHOBHOT
- BUBEJCHHS 00paHoi 1HpOpMaIlli, 3aBaHTAXKEHOT MEPEXKI1, HA BI3yalbHY POpMYy Y
pexuMI OJIM3bKOMY 10 PEXKUMY PEATBHOTO Yacy
- 1MiTatis pobotu Internet-cepsepy 3 mxepenamu iHPoOpMallii 3a JOMOMOTOIO
CTOPOHHIX Tporpam BipTyaibHux Web-cepBepiB
- HaMMCaHHS OKPEMOTO MPOTrPaMHOTO 3aCTOCYHKY JIJIi BHECEHHSI 3M1H JJaHUX Y
Internet-mxepena, 110 3HaxoAThCs Ha BipTyansHOMy Web-cepsepi, 3
OJIHOYACHHUM TIEPETJIsIZIOM BHECEHHUX 3MIH Y PO3pOOJICHIN Bi3yanbHiH (hopmi
(MomemtoBaHHS pobOTH po3podIIeHOoi porpamu 3 Intenet pecypcamu, o
JTUHAMIYHO 3MIHIOIOTHCS).

8.3. CnemniastizoBana TeMaTuKa BUKOHAHHS KYPCOBOi po00oTH:

1) KoHCobHMIN KaTbKYJISTOP MapaMeTPiB EICKTPUIHOTO KOJIa

- BBenenns onopy, Hanpyru Ta CTpyMy 3 KOHCOJII.

- O0uuCIeHHS MOTYKHOCTI, €HEPrii, Koe(illeHTa TOTYKHOCTI.

- BukopucTtanHs yMOBHHX ONIEpaTOPIB ISl BAOOPY PEXKUMIB (TTOCTIHHUN/3MIHHUT

CTPYM).

2) AHaji3 MacHBY BUMIpPIOBaHb CTPYyMy TpaHchopmaropa

- 3unTyBaHHS MacUBY JaHUX (CTPYM y pi3HI MOMEHTH 4acy).

- O04YHCIIeHHS CePeaHBOT0, MAKCHMAJIBHOTO Ta MIHIMAJILHOTO 3HAYCHHS.
- 3amuc pe3yabTaTiB y a1 1j1s moAaIbIIoi 00poOKH.
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3) Mojenb eHepreTUHYHOI YCTaHOBKHU

- Ctpyktypa Generator (moTykHiCcTh, Hanpyra, KK]I).

- OyHKIIT 17151 po3paxyHKy BTpaT €HEPTii.

- Kinac EnergySystem, sikuif MiICTUTh K1JIbKa T€HEPATOPIB 1 METOAM JIJIsl OOUUCICHHS
CYMapHO1 OTYHOCTI.

4) Bizyaiizaiiist poOOTH €JICKTPHIHOTO KoJia

- Windows Forms 3actocynoxk i3 GUI.

- Bubip enemenTiB (pe3uctop, KOHACHCATOP, 1HAYKTUBHICTB).

- BinoOpakeHHs cXeMH Ta po3paxyHOK MapaMeTpiB y pealbHOMY daci.

5) O0poOKa JaHHUX €HEPrOCIOKHBAHHS

- 3YNTyBaHHS JAHUX CIIOXKUBAHHS €JIEKTPOCHEPTii 3a 00y .
- [ToGynoBa rpadika HaBaHTaxkeHHs (matplotlib).

- BuzHaueHHs MiKOBUX Ta MiHIMQJIbHUX 3HAYCHbD.

6) GUI-nonatok « MOHITOPHHT €HEPTOCHCTEMID

- Bukopucranns tkinter 11t cTBOpeHHS 1HTEpDeiicy.

- BBenenns napametpiB (Hampyra, CTpyM, 4acTOTa).

- BinoOpaxxenHs rpadika 3MiHM HapaMeTpiB y Yaci.

- MOXIHBICTh €KCIIOPTY AAHUX Y (aiii.

7) CucteMa KepyBaHHSI OCBITIICHHSIM y OyTiBIIi
- Kmacu Room, Lamp, Controller.
- MeTtonu 171 BBIMKHEHHSI/BUMKHEHHS JIaMIT 3aJI€KHO BiJ 4acy JOOU Ta NaTUMKiB

PYXYy.
- [TopiBHSIHHS peanizallii 3 aHaJIOrYHO NporpaMoro Ha C++.

8) BipryansHa 3D-mojensb enekrpoctaniiii B Unity

- CTBOpEHHSI CIICHH 3 T€HEPATOPOM, TpaHC(HOPMATOPOM Ta JIIHISIMU €JIEKTpOIepeaay.
- MoxuBicTh «00xoay» cTaHiii y 3D-mpocTopi.

- JlomaBaHHs 1HTEPaKTUBHUX €JIEMEHTIB (HANIPUKJIIA, HATUCKAHHS HA TpaHCHOpPMATOp
MOKa3ye WOoro mapameTpu).

8.4. CTpyKkTypa NOsSICHIOBAJILHOI 3alIUCKU KYPCOBOi po60TH

1. TuTynbHa CTOpIHKA

2. Beryn

- aKTYyaJbHICTh 0OPaHOi TEMU;

- KOpOTKE OOIpyHTYBaHHS 1i 3HAYyMIOCTI JUIsl €JIEKTPOEHEPreTUKu /
MIPOMMCIIOBOCTI;

- METa 1HUB11yaJbHOTO 3aB/IaHHS;

- 3aBJaHHs po0OTH (2—4 yHKTH)

3. TeopetuuHi nepeayMoBH (OTIISIOBHI PO3ILN):

- 0a30B1 MOHATTS, HEOOX1TH1 JJIST PO3YMIHHS TEMU;
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- Cy4acHI miaxoau abo KOHIIEIIii, OB’ sI3aH1 3 TEMOIO;
- KOPOTKHIA OTJISi] HAYKOBO-TEXHIYHUX JIKEPET.
4. OcHOBHA YacTHHA (aHAIITUYHA):
- 00rpyHTYBaHHS BUOOPY MPOrpaMHUX 3aCO01B:
-- MOBH IIpOTrpaMyBaHH, IPOrpaMHUX 010JI0TEK, TPOTPaMHUX (PYHKIIIH;
- KOPOTKHIA OMHC PO3POOIICHOTO alTOPUTMY,
- TOJIaHHS TOBHOTO 200 (hparMeHTIB KOy 13 MOSICHEHHSIMH Ta KOMEHTapsSMHU.
6. BucHoBku:
- y3araJqbHEHHSI OTPUMAaHUX PE3yJIbTAaTIB,;
- BIJIMOBI1 HA MTOCTABJICH] y BCTYTI1 3aBJaHHS;
- BJIACHA OITiHKA JIOIUTPHOCTI 3aCTOCYBAHHS PIIICHb;
- IEPCIEKTUBH TMOJIAJTIBIIIOT0 PO3BUTKY a00 BIOCKOHAJICHHS.
7. CIMCOK BUKOPUCTAHUX JIXKEPEIL.

8.3. IIponeaypa 3axucty KypcoBoi po6oTu

Bukonany KypcoBy po0OOTy MHoJIal0Th Ha Kadenpy y TepMiH, nependadyeHuit
rpadikoM OCBITHBOTO Tpollecy, ajiie He mi3Hime 10 aHiB 10 3axucty. CrnoyaTtky
BUKOHAaHAa KypcoBa po0OOTa peecTpyeThes Ha Kadeapl Ta MmepenaeThcs BUKIAIAdy —
KEpIBHUKY Ha TepeBipKy. Bukiamay peTenbHO mepeBipse poOOTy, MHIINE BIJI3UB.
Buknagau y cBoemMy BiA3MBI IIOJO0 OIIIHIOBAaHHS KYypCOBOi pPOOOTH TPOIOHYE
JOMYCTUTH ii IO 3aXUCTy 200 HE JomyckaTH. SKio poboTa He BiJIOBIa€ BUMOTaM
0 KypcoBOi poOOTH, BHKJIagady TIOBEpPTa€ poOOTy 3 TMO3HAYKOK  «HA
JOOTIPAIIOBaHH» 0€3 MUChbMOBOTO BIJITYKYy. Y TaKOMy pa3l BUKIJIAJa4y HE JIOMYCKae
3100yBaya 70 3aXHUCTy Ta BCTAHOBJIIOE CTPOKU YCYHEHHsI HENOMIKIB. TIJIbKH MICIS
JIOOTPALIIOBaHHS, 3 ypaxyBaHHSM 3ayBa)KeHb, BHUKJa/ay MUIIE BiI3MB 1 JOMYyCKae
pOOOTY 0 3aXUCTY.

3axuCT KypcoBOi pOOOTHM MPOBOIUTHCS HA BIAKPUTOMY 3acilaHHI KOMICIi
Kaeapu MO0 3aXUCTy KypCcOBHUX poOiIT. lJis pO3KPUTTS 3MICTY KypCOBOi poOOTH
3100yBauy HagaeTbcsi He Outbmie 10-tm xBunuH. [Ipu 3axucTi KypcoBoi poOoTH
3100yBay Ma€ MPOACMOHCTPYBATH TIMOOKI 3HAHHS 3 JOCIIKYBAHOI TE€MU, BMITH
YITKO BUKJIAJATH BJIACHI JYMKH, BHKOPHCTOBYBATH UIIOCTPATUBHUI Martepiad,
apryMEHTOBAaHO BIAMOBiMaTH Ha mnuTaHHA. [li7 Yac 3axucTy J1O3BOJISETHCS
BUKOPUCTOBYBATH Pi3HI JlarpaMu, IUTaHW, KapTH, CXEeMH, TaOmuii. Y Tporeci
3aXMCTy WIEHW KOMICIi, KEepIBHUK KYpPCOBOI pOOOTH MOXYTh CTABUTU MHUTAHHS TIO
temi pobotu. Ilicna Buctynmy 3700yBada CIOBO HAla€ThCs WOTO KEPIBHUKY, SKHIM
BHUCJIOBITIOE CBOIO mo3ullito. [licins 0OMiHy AyMKamu 3700yBady HaJa€ThCs 3aKIIOUHE
CIIOBO ISl 3aXMCTy CBO€I MO3MWIli MIOAO TOCTaBIEHUX B TPOIECi OOTOBOpPEHHS
KypcoBOi po0OOTHM mnuTaHb. BiH MoOXe€ MOroguTUCch abo HE TMOTOJAUTHCH 3
BHUCJIOBJICHUMH OI[IHKaMH, MOXE YTOYHUTHU CBOIO TO3UI[I0 a00 3aIUIIUTUCH TPU
cBoii aymii. Ilpore B Oyap-skoMy BHUIAIKy 3100yBady TOBHHEH O00'€KTUBHO
OI[IHIOBAaTH XiJT OOrOBOpPEHHS, BHCJIOBJICHI 3ayBaX€HHS, BMITH BH3HATH iX
CIpaBEAJIMBICTh. SIKICTh BHUKOHAHHS Ta YCIIIIHICTh 3aXHCTY KYpCOBOI poOOTH
BU3HAYAETHCS 332 HACTYIHOI CUCTEMOIO.
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OmiHka «BIAMIHHO» BHUCTAaBIISIETbCA 3a TIPYHTOBHO BHUKOHAaHy pOOOTY
(BIATIOBIIHO /IO CTaHAAPTHUX BHUMOT) TOJI, KOJM 3/100yBa4 BUIBHO BOJIOJIIE
MarepiaJioM 3 00paHOi TEMH, OIepye CHElIaAIbHOK TEPMIHOJIOTIEID, CaMOCTIHHO
aHaJi3ye oOIpallbOBaHUN Martepiajl, BMIJIO TIOEJIHYE TEOPETUYHI HaJ0aHHSI 3
MPaKTUKOIO, a HOro poO0Ta BUKOHAHA 3 JOTPUMAHHSAM YCI1X HEOOX1AHUX BUMOT.

«/loObpe» BHCTABISIETBCS y TOMY pas3i, KOJU CTYIAEHT TIPYHTOBHO BHUKOHAB
po0OTy, CyMJIIHHO MIiATOTYBaBCA [0 3aXHUCTy, BMUIO BHUKJIaJa€ 1 3HA€ MaTepial.
OpHak Ha 3aXUCTI JIOMYyCKa€ TMEBHI HETOYHOCTI B TPAaKTyBaHHI OKPEMHX IHTAaHb,
BiTUyBa€ TPYAHOLU B 1X TEOPETUYHOMY Yy3araJibHEHHI a00 NPAKTUYHOMY
CHpsSMyBaHHI.

«3a710BITbHOY» BUCTABIIAETHCS, SAKIO 3100yBa4 BUKOHAB POOOTY BIATIOBIIHO IO
BHUMOT, 3arajioM OpI€HTY€EThCA B JaHIN TeMi, ajie HE MOKE€ JIOCTaTHhO apTryMEHTOBAHO
chOpMyITIOBaTH BUCHOBKH, BMIJIO MOB'SI3aTH TEOPETUYHI y3arajabHEHHS 3 MPAKTHUKOIO,
Bi/IUyBa€ 3HA4YHI TPYAHOIII B JIOTIYHOMY BHKJIQ/Jl BUKOHAHUX 3aBJIaHb, HEJOCTATHHO
MEPEKOHJIMBO 1 BIIEBHEHO 3aXUIIA€ KYPCOBY POOOTY.

«He3anoBUIbHO» BHUCTaBISETHCS TOJMI, KOJM poOOTa Ma€ CYTTEBl HEIONIKH,
BUKOHAHA 3 BIAXWUJIEHHSM BiJI BCTAHOBJIEHUX BHUMOT, a ii aBTOp HE OPIEHTYETHCS B
MUTAaHHSAX TEMHU, HE BOJIOJIE HEOOXIAHUM TOHATIHHUM amapaToM, HE BOJIOJIIE
MaTepiajioM 3 TEMU KypcoOBOi POOOTH.

He3anoBuibHa OIIHKA 3a PIIIEHHAM KOMICIT TATHE HACTYITHI HACITIAKU:

o CTYJICHT 3000B’A3y€ThbCsSl MIJTOTYBAaTHU KypCOBY pOOOTY IO HOBIM TeMi 3

T0IepKaHHSIM BCTAaHOBJICHOTO TIOPSIKY;
¢ IOBTOPHO 3aXMIMAEThCS Ta K KypcoBa poOOTa TiCis BHECEHHS 3MiH,
JIOTIOBHEHb, YTOUHEHb 1 T. 1H.

Jlata mpoBeAEHHS TMOBTOPHOTO 3aXHCTY KYPCOBHX pPOOIT BHU3HAYAETHCS

JeKaHaToM (DaKyJbTeTy.

OuiHlOBaHHS KypcOBOi po00TH
ITosicuroBanbHa 3anucka | InroctpatuBHa yactuHa | 3axuct podotu | Cyma

1o 20 10 20 1o 60 100
IIxana ouiHIOBaHHSA
IIkana EKTC HarmionansHa mkana 100-6anpHa mikana

A 5 (BimMiHHO) 90-100
B 4 (106pe) 82-89
C 74-81
D ) 64-73
£ 3 (3a10BLTBHO) 60-63
FX . 35-59
- He3anosiipHO 0-34
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9. MeToau HABYAHHSA

[1ix yac BUKIagaHHS HABYAIBHOI TUCITUILIIHA BUKOPUCTOBYIOTHCS METOIN
HaBYaHHS, 110 CIIPUSIOTH TOCATHEHHIO BiMOBITHUX MPOTPAMHHX PE3YJIBTATIB.

Pe3ynbTaT HaBuaHHA

Mertonn nHaByaHHs

ITP20. YmiT!  371HCHIOBATH  CHHTE3 1
peamizailifo aJroOpuTMIB  aBTOMAaTHUYHOTO
yIPaBIiHHS KOMIIT  FOTEPU30BaHUMU
CHEPreTHYHUMU CHUCTEMaMHU 3
BUKOPHCTAHHSIM MaTeMaTHYHUX MOJIENICH i
pOrpamMHUX 3aco0IB.

— BepOasibHi MeTOIM (JIEKITisA, TTOSICHEHHS )

— Haouni meronu (criocTepexeHHs,
JEMOHCTpAIIis, UTFOCTpAIIis)

— IIpakTiuHi MeToM (BUKOHAHHS PI3HUX
BU/IIB BIIPaB, IPAKTUYHHX 3aB/aHb,
KEHCIB)

— CutyauiiHuii MeToJ

— Metoau camocTiitHOT poOoTH (aHOTYBaHHS
OIpallbOBAaHOI'0 MaTepiay, BUPILICHHS
3aJ1a4, IPOBEICHHS PO3PaxyHKIB,
HAIMCAHHS ece, IiArOTOBKA 0MOBiIeit)

10. MerToau

KOHTPOJTIO

[lepeBipka qOCSATHEHHS MPOTPAMHUX PE3yJIbTATIB HABYAHHS 3[IHCHIOETHCS 3

BHUKOPHUCTAHHAM HACTYITHUX MeTOI[iB.

Pe3ynbprar HaBuaHHS

Metou KOHTPOJIIO

IMP20. YMiT: 3aiHiCHIOBATA CHHTE3 1

peaizalio AITOPUTMIB
aBTOMATUYHOIO YOPABIIHHS | —
KOMIT’ FOTEPU30BaHUMHU

€HEPreTUYHUMU cucTeMamu 3|
BUKOPUCTaHHSAM MaTeMaTUYHUX | _

MoJieJiel 1 TPOrpaMHUX 3acO01B.

VY CcHe onUTYyBaHHS, Y4acTh Y IUCKYCii, BIAMOBII1
Ha pOoOJIEMH1 3alUTaHHS

[TepeBipka BUKOHAHHS IOMAIIHIX 3aB/IaHb,
NPaKTUYHHX 3aBJIaHb, BIIPAB, KEHCIB

[lepeBipka BUKOHAHHS Ta 3aXUCT Ja0OPaTOPHUX
pooiT

[TepeBipka BUKOHAHHS Ta 3aXUCT
IHIMB1TyaIbHUX 3aBJaHb

[lepeBipka BUKOHAHHS 3aB/IaHb MOJIYJIBHOTO
KOHTPOJIIO

3anik. Ex3amen. 3axuct KkypcoBoi po6oTu

11. OuinoBaHHS pe3y/ibTAaTiB HABYAHHA 3100yBa4viB BUILOI OCBITH

OuiHIOBaHHSL pe3yJbTaTIB HaBUAHHS

3100yBayiB BUIIOi OCBITM 3 HaBYaJbHOI

JTUCHUILTIHY 3IIMCHIOEThCS B1AMOBIAHO A0 [Tof10KeHHs PO OIIHIOBAHHS PE3YJIbTaTIB
HaBYaHHA 3700yBayiB BHILOI OCBITH y JlepkaBHOMY yHiBepcuTeTl «KUTOMHUpChKa
MOJTITEXHIKA» Ta PO3MOLTy 0ajiB, 1110 HABEACHUN HUKYE.
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CucrtemMa OIlIHIOBaHHsSI Ppe3yJIbTaTiB HaBYaHHS 3/100yBayiB BHIIOi OCBITH 3
HABYAJIbHOI IMCUHUILIIHU BKIIIOYAE:

— TIOTOYHHH, MOAYJIBHHUM Ta MiJCYMKOBUN KOHTPOJb — IS 3100yBaviB JICHHOI
dbopmu 3100y TTS BUIOT OCBITH.

[ToTOYHUN KOHTPOJIbL MPOBOIUTHCS NJIsi OIIHIOBAHHS PIBHS 3aCBOEHHS 3HAHb,
dbopMyBaHHS YMiHb 1 HABUYOK 37100yBadiB BUIOI OCBITH BIPOJOBK BUBUCHHS HUMU
Martepiary MoOAyJs (3MICTOBHX MOMAYJIIB) HaBuUajdbHOI aucHHIUTiHA. [loTouHwMiA
KOHTPOJIb 3IIMCHIOETHCS 1] 9ac MPOBEACHHS HABYAIBHUX 3aHSTh.

MonynpHUI KOHTPOJL TIPOBOAUTHCS 3 METOIO OIIHIOBAaHHS PE3YJIbTaTiB
HaBYaHHS 3100yBadiB BWINOI OCBITM 3a MOAYJIh (3MICTOBI MOyJ) HaBYaJIbHOI
TUCIUTUTIHUA. MOJyJIbHUM KOHTPOJb MPOBOJUTHCS T Yac HABUAJILHOTO 3aHSITTS
MICTIsl 3aBEpPIICHHS BUBYCHHS MaTepiaiy MOAYJS (3MICTOBUX MOJYJIIB) HaBYAIbHOI
JTUCHUTUTIHU. MOIybHUN KOHTPOJb 3M1MCHIOETHCS ¥ (DOPMI YCHOTO ONMUTYBAaHHS Ta
BUKOHAHHS MHUCHMOBOT'O 3aBJIaHHS Ta MPOBOJUTHCA i Yac 3aXUCTy JIA0OpATOPHUX
pOOIT.

[TincymkoBuii KOHTPOJIb Y GOpMi 3aTiKy TPOBOJIUTHCS y MEPIIOMY CEMECTpI, Y
dbopmi ek3aMeHy — Yy JpPyroMy CeMecTpl BHUBYEHHS HABYAJIbHOI JIUCIMILIIHHU.
[Ipouenypa ckmamaHHs 3ajiky Ta ek3amMeHy Bu3HaueHa Yy [lojoskeHHi mpo
Oprasizalilo OCBITHBOTO mporecy y JlepxaBHomy yHiBepcuteTi «Kuromupcrka
MOTITEXHIKAY.

Po3noain 0aJ1iB 3 HABYAJIBHOI AMCIUTLIIHHA

. . . Kinexicts OaniB 3a
Buau po6it 3m100yBaya BUIIOT OCBITH

CeMecCTp
Cemectp 1
st 3100yBaya neHHOl GOpMH HABYAHHS
BukoHaHHS 3aBJJaHb TOTOYHOTO KOHTPOJIIO 60
BuxonaHHs 3aB1aHb MOYJIBHOTO 200 MiICYMKOBOTO KOHTPOJIIO 40
IMincymkoBa ceMecTpoBa OLiHKA 100
st 3100yBaya 3a04H0i GopMH HABYAHHS
BukoHaHHSs 3aBIaHb IOTOYHOTO KOHTPOITIO -
BukoHaHHS 3aB/1aHb IMiJICYMKOBOTO KOHTPOJIIO -
ITincymkoBa cemecTpoBa ouniHKa -
Cemectp 2
st 3100yBaya 1eHHOI (OPMH HABYAHHS
BukoHaHHs 3aBJlaHb TOTOYHOTO KOHTPOJIIO 60
BukonaHHs 3aBlaHb MOAYJIBHOTO 200 MiICYMKOBOTO KOHTPOJIIO 40
ITincymkoBa cemecTpoBa OLiHKA 100

st 3100yBaya 3204H0i GopMH HABYAHHS

Buxonanns 3aBJaHb IIOTOYHOT'O KOHTPOJIIO -

BukonanHs 3aBAaHb MiJCYMKOBOTO KOHTPOJTIO -

ITincymkoBa cemecTpoBa ouiHKa -
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Po3noain 0aJiiB 32 BAKOHAHHS 3aBIaHb NOTOYHOI0 KOHTPOJIIO

KinpkicTs OaniB 3a cemecTp

Bunu pobit 3100yBava BUIIOT OCBITH JICHHA 3a04YHa
dbopma dbopma
Cemectp 1
BukonanHd 3aB1aHb 111 Yac HaBYaJIbHUX 3aHATH 60 -
BukoHaHHS Ta 3aXUCT 1HAUBITyAIbHIX CAMOCTIHHUX 3aB/IaHb 4 -
BukoHaHHSI HAYKOBO-IOCTIAHOT POOOTH Ta IHIIUX BHIIIB POOIT
(momaTkoBi — 3a0X0uyBaJiLHi 0aJIH):
1. Y4actp y CTyI€HTCHKUX MIPEAMETHHUX OJTIMITiaaax,
BceykpaiHncbKOMY KOHKYpCI CTYACHTCHKUX HAYKOBUX POOIT, 10 -
rpaHTax, HayKOBO-JIOCIIIHUX MTPOEKTAX, XaKaTOHAX
2. IlinroToBKa HAYKOBHX CTATeH, T€3 NOMOBIACH HAYKOBUX
KOH(epeHITii
Pa3om 3a BUKOHAHHA 3aBIaHb MOTOYHOI0 KOHTPOJIIO 60 -
Cemectp 2
BukoHaHHd 3aBOaHb 111 Yac HABYAJIbHUX 3aHAThH 60 -
BukoHaHHS Ta 3aXMCT 1HANBIAYaTbHUX CAMOCTIHHUX 3aBIaHb 4 -
BukoHaHHS HAYKOBO-0CIIHOT pOOOTH Ta IHIIKX BUIIB poOIT
(momaTkoBi — 320X04yBaJILHI 6a/IH):
1. YuacTh y CTyJ€HTCHKUX MPEIMETHHUX OJiMIIazax,
BceykpaiHchkOMYy KOHKYPCI CTYICHTCHKHX HAYKOBHX POOIT, 10 -
rpaHTax, HayKOBO-IIOCIITHUX MTPOEKTAX, XaKaTOHAX
2. IlinroTOoBKa HAYKOBUX CTaTeH, T€3 AOIMOBIIe HAYKOBUX
KOH(]epeHIii
Pa3om 32 BUKOHAHHA 3aBJaHb NOTOYHOI0 KOHTPOJIIO 60 -

Po3noxaiya 0as1iB 3a BUKOHAHHSA 3aBJAaHb IiJI YaCc HABYAJBLHHUX 3aHATH

Kinpkicts OaniB 3a cemecTp

Bunu po6iT 3100yBaya BUIIOT OCBITH JICHHA 3a04Ha
dopma dbopma
Cemectp 1
Bceboro 3a BinoBiAl (BUCTYNIH) Ha 3aHATTSIX 4 i
1 Gax 3a mpaBWJIbHY BiANOBIJIb
Bcroro 3a nabopatopuy poboty Nel
1 6an - 3BIT 3370BUTbHUI
2 Oamy - 3BiT HETIOBHUM
3 GauiB - 3BIT MOBHUH - i
1 Gan 3a HETIOBHY BiANOBIIb HA YCHE MUTAHHS 1
2 Ganu 3a MpaBWIBHY Ta MOBHY BiANOBIAb HA YCHE MUTaHHS 1
1 Gar 3a HETTOBHY BiJIMTOBIL HA YCHE MMATAHHS 2
2 GaJyiu 3a MpaBWJIBHY Ta MOBHY BiANOBiAb HAa YCHE MUTaHHS 2
Bceboro 3a nabopatopny podoty Ne2 — 8 49 -
Pa3om 3a BUKOHAHHS 3aBAaHb i Yac HABYAJIbHUX 3aHATH 60 -
Cemectp 2
Bceboro 3a BinoBiAi (BUCTYNH) Ha 3aHATTSIX 4 i

1 Gan 3a mpaBUIIBLHY BiANOBIIH




MIHICTEPCTBO OCBITU I HAVKH VKPAIHU ®-20.10-
JKuromMupcebKa JEPXXABHUU YHIBEPCUTET « )KUTOMUPCBHKA IMOJITEXHIKA» 05.01/141.00.1/B/OK13-
noJiTexHika Cucrema ynpasiinns skictio Binnosinae JICTY ISO 9001:2015 2024
Bunycxk 1 | 3minu 0 Exzemnnap Ne 1 Apx 33 127

Bceporo 3a maboparopry poboty Nel
1 Gau - 3BiT 3a40BLIILHUI
2 0anu - 3BIT HEIMOBHUN
3 0auiB - 3BIT IIOBHUH

1 Gan 3a HEMMOBHY BiANOBIAb HA YCHE MUTaHHA 1 ! )
2 6any 3a MpaBWIbHY Ta TIOBHY BIAMOBIIb HA YCHE MTUTaHHS 1
1 Gan 3a HEMTOBHY BiANOBIAb HA YCHE MUTAHHSA 2
2 6any 3a MpaBWIbHY Ta TOBHY BI/IMOB1/Ib HA YCHE MMUTAHHS 2
Bceporo 3a maboparopny podoty No2 — 8 42 -
Pa3oM 32 BUKOHAHHSI 3aBAaHb i YaC HABYAJbHUX 3aHATH 60 -

Po3noais 6aJ1iB 32 BUKOHAHHSA 3aBJIaHb MOAYJbLHOI0 KOHTPOJII0

Kinekicte Oaiis 3a

. . CeMecTp
Buau po0iT 3100yBaua BUIIIOT OCBITH
JICHHA 3a04Ha
dhopma dhopma

Cemectp 1

BukonaHHS 3aBIaHb MOIYJIBHOTO KOHTPOJO |
1 ycHe nuTaHHS:
3 Oanmu — BIANOBIIL HEIOBHA,
6 OaJiB — BIAIIOBIAL IOBHA
2 yCHE NIUTaHHS:
3 6anu — BiANOBiAL HEMOBHA,
6 OastiB — BIJIOBIAbL ITOBHA
3 yCHE MUTaHHS:
3 Oamm — BIANOBIIH HETIOBHA,

6 OaitiB — BIAMOBIAb ITOBHA 40 -
4 ycHe MUTaHHS:
3 O0anmu — BIAMOBIIH HEIIOBHA,
6 OastiB — BIMOBIAbL ITOBHA
| muCEMOBE TUTAHHS:
4 Ganu — BIJIIOBIJb HEIIOBHA,
8 OaitiB — BIAMOBIAb ITOBHA
2 MMCHMOBE ITUTAHHS:
4 Ganu — BIANOBIIb HETIOBHA,
8 OaitiB — BIAMOBIAb ITOBHA
Pa3oM 32 BUKOHAHHS 3aB1aHb MOIYJbHOT0 KOHTPOJIIO 40 -
Cemectp 2
BukoHaHHS 3aBJIaHb MOJIyJIEHOTO KOHTPOITIO 2
1 ycHe nuTaHHS:
3 OanM — BIAMNOBIIb HEMIOBHA,
6 OaiiB — BIAOBIAb ITOBHA
2 yCHE NIMTaHHS: 20 i
3 0anmu — BIAIIOBIAbL HEMIOBHA,
6 OaJtiB — BIIMOBIAHL ITOBHA
| muCEMOBE TUTAHHS:
4 Ganm — BIANIOBIIb HETIOBHA,
8 OaitiB — BIAOBIAb ITOBHA
BukoHaHHS 3aBJIaHb MOJIyJIEHOTO KOHTPOITIO 3
1 ycHe nuTaHHS: 20 -

3 6anu — BiANOBiAL HEMOBHA,
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6 OaiiB — BIAMOBING ITOBHA

2 yCHE TIUTaHHS:
3 6anu — BiAIIOBIAL HEIIOBHA,
6 OasiB — BIAIIOBIAL IOBHA

1 mMcbMOBE MUTAHHS:
4 Ganu — BIAIIOBIiJAb HEIIOBHA,
8 OasiB — BIOMOBING ITOBHA

Pa3om 3a BUKOHAHHA 3aBAaHb MOAYJBbHOI'0 KOHTPOJIIO 40 -

Sxmio 3mo0yBad BHIOI OCBITH ACHHOI (OpMU HaBYAHHS BHKOHAB 3aBIaHHS
MOIYJIBHOTO KOHTPOJIIO 1 3 YpaXyBaHHSIM OTPUMaHHMX OalliB 32 MOTOYHUA KOHTPOJb
HaOpaB y cymi 60 GamiB abo Oiiblie 32 ceMecTp, BIH MOXE MOTOAUTH JIaHy OI[IHKY B
CJIEKTPOHHOMY KaOlHETI 1 BOHAa CTaHE CEMECTPOBOIO OIlIHKOK 3a BHBUYCHHSA
HABYAJIbHOI IMCUHUILIIHY.

Axmo 3700yBay BUIOI OCBITH JIEHHOI (DOPMHU HaBYaHHS IIiJ] 4ac BUBYEHHS
HaBYAJIbHOI JUCHUIUIIHK 3a ceMmecTp HaOpaB 60 OamiB abo Ourbmie 1 Oaxae
MOKPAIIUTH CBIM pe3ysNbTaT yCHINIHOCTI, BIH MPOXOJIUTh MPOLEAYPY I1JCYMKOBOTO
KoHTpoJit0. HabpaHni 6anu 3a BUKOHAHHS 3aBJIaHb M1JCYMKOBOTO KOHTPOJIIO, a TAKOX
O0anyd 3a TMOTOYHUN KOHTPOJIb CYMYIOThCS 1 (DOPMYETHCS CEMECTpOBa OIlIHKa 3
HaBYaJIbHOI JUCUMIUIIHU. banu, siki 3700yBay BUIIOI OCBITM HaOpaB 3a BUKOHAHHS
3aBJaHb MOJYJBHOTO KOHTPOJIO, TIPH ITbOMY HE BPaxXOBYIOTHCS I 4ac PO3PaxyHKY
CEMECTPOBOI OI[IHKH 3 HAaBYAJIbHOI JUCHUILIIHY.

Ha 3aiik 3 HaBYaabHO1 AMCLMILIIHY, IKA BUBYAETHCS BIPOJAOBK JJBOX CEMECTPIB,
BUHOCSATHCS KJIFOYOBI TIMTaHHS 3 TIEPIIOTO CEMECTPY BHBYCHHS HaBYAIBHOI
muciuioIiag. Ha ex3ameH 3 HaBYalbHO! AWCITUIUTIHM, SKA BHBYAETHCS BIPOIOBK
JIBOX CEMECTPIB, BUHOCSATHCS KIIFOUOBI MUTAHHSA 3 YCi€l HABUAJIbHOI TUCIUILTIHH.

3100yBay BUIIO1 OCBITH JOMYCKAETHCS IO IPOLIETYPHU MiJACYMKOBOTO KOHTPOJIIO
y dopwmi 3amiky abo ek3aMeHy, SKIIO MPOTATOM CEMECTPY 3a BUKOHAHHS 3aBaHb
MOTOYHOTO KOHTPOJr0 HaOpas 20 6ainiB abo OinbIe.

ko 3100yBay BUIIOT OCBITH MPOTATOM CEMECTPY 3a pe3ybTaTaMU MOTOYHOTO
KOHTpOJII0 HaOpaB 15—19 GaiiB, BiH OTpUMYE IIPaBO 3a BJIACHOIO 3asBOIO OMAHyBaTH
OKpeMI TeMH (3MICTOBI MOJyJI1) HABYAJIbHOI AUCITUILIIHU MMOHAA 00CSTH, BCTAHOBJICHI
HAaBYAJbHUM IUTAHOM OCBITHBOI HporpamMu. BuBUEHHA OKpeMux TeM (3MICTOBHUX
MOJIYyJIIB) HaBYAIbHOT JUCIUIUIIHN TIOHAJ OOCSTH, BCTAHOBJICHI HaBYAJIbBHUM TUTAHOM
OCBITHBOT TIPOTPaMH, 31HCHIOETHCS Y BUIBHHUI BiJl 3aHATH 3/100yBaya BHINOI OCBITH
gac.

SAxio 3100yBay BUIIOT OCBITH MPOTATOM CEMECTPY 3a pe3yibTaTaMu MOTOYHOTO
KOHTpoJit0 HaOpaB Bix 0 g0 14 GamiB (BKJIIOYHO), BIH BBAKAETHCS TaKUM, IO HE
BUKOHAB BUMOTH p000YOi MpOrpaMy HaBYAJIHHOI JUCIUIUTIHM Ta Ma€ akKaaeMIidyHy
3a00proBaHicTh. 3700yBay BHILOI OCBITH OTPUMYE IPABO 3a BIJACHOIO 3asBOIO
OITAaHYBAaTH HAaBYAJLHUU MaTrepiaja MUCHUILIIHA 3a JaHWUW CEMECTp Y HACTyITHOMY
CeMECTp1 MOHa] 00CATH, BCTAHOBJIEHI HABYAJIbHUM TUIAHOM OCBITHBOT IPOTPAMH.

[Iponieaypa HagaHHS AOJATKOBUX OCBITHIX MOCIYT 3100yBauyy BHIIOi OCBITH 3
METOI BHBYEHHS HABUAJILHOTO MaTepially JUCIUIUIIHU MOHAJ] 0OCSTH, BCTAaHOBJIEHI
HaBYaJbHUM IIJJAHOM OCBITHBOI MporpamMu, Bu3HaueHa y I[lomokeHHI Mpo HaJTaHHS
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JOMATKOBUX OCBITHIX TMOCHyr 3J00yBadyaM BHINOI OCBITU B JlepKaBHOMY
yHiBepcUTeT1 «OKUTOMUPChKA MOITEXHIKAY.

Bu3znanHs pe3yJibTaTiB HaBYaHHA, HA0yTHX Y HedopMaJIbHii Ta/a00
iH(popMabHIl OCBiTI

BusznanHss pe3ynbpTaTiB  HaBYaHHSA, HaOyTux Yy HedopMalpHI Ta/abo
iH(OpMaJbHIM OCBITI B paMKaX OKpEMHX TeM HaBUAJIbHOI TUCIMIUTIHY, 3/IIHCHIOETHCS
BUKJIaJlayeM 3a 3BEpPHEHHSAM 3700yBaya BHUIIOI OCBITM Ta MPEICTABICHHAM
JIOKYMEHTIB, SIK1 MATBEPKYIOTh pe3yJIbTaTH HaBuUaHHs (cepTudikaTH, CBIJOITBA,
CKpPIHIIOTH TOWIO0). PilieHHs Mpo BU3HAHHS Ta OIIHKA 3a BIJAMOBIAHY YacTHHY
OCBITHHOT'O KOMITOHEHTa NMPUHMAEThCS BUKIIAlaueM 3a pe3yJbTaramu criiBOeciiu 3i
3100yBayeM BUIIIO1 OCBITH.

BusHaHHs pe3ynbTaTiB  HaBYaHHsS, HAOyTUX Yy HedopMalbHIA Ta/abo
1H(OpMaNbHIi OCBITI B paMKax IIJIOFO OCBITHBOTO KOMITIOHEHTA, 31MCHIOETHCS 32
npoIeAypolo, sika Bu3zHadueHa y [lofokeHH1 po opraHizaililo OCBITHBOTO MPOILIECY Y
HepxaBHOMY yHiBepcUTETI «JKUTOMUPChKA MOJIITEXHIKAY.

IIIkxajga oiHIOBAaHHA

HamionansHa mkaia
HIkana €EKTC 100-6anpHa mKkama
Ex3amen 3anik
A Binminao 3apaxoBaHO 90-100
B 1106 3 82-89
C obpe apaxoBaHO 7481
D , 64-73
3a/10BUIBHO 3apaxoBaHO
E 60-63
FX _ 35-59
HesanosuibHO He 3apaxoBano
F 0-34

12. I'nocapiii

Ne 3/m TepMiH gepxkaBHOIO MOBOIO BinnoBiJHUK aHTII1HCHEKOI0 MOBOIO
1 AJroputm Algorithm
2 3MiHHA Variable
3 Tun nanux Data type
4 Macus Array
5 [Toxaxunk Pointer
6 [uxn Loop
7 OyHKITIS Function
8 Crpykrypa Structure
9 Kiac Class
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10 OO0 ekt Object
11 HacmigyBanus Inheritance
12 [TonimMopdizm Polymorphism
13 [HKancysIis Encapsulation
14 IToTik BBeICHHS/BUBEICHHS Input/Output stream
15 daiinoBui MOTIK File stream
16 | I'padiunuii inTepderic KopucTyBada Graphical User Interface
(GUI) (GUI)
17 MoayIbHICTh Modularity
18 biGmoreka Library
19 I'enepatop yHkIi Function generator
20 JluHaMmivyHE BUIIJICHHS ITam’ STl Dynamic memory allocation
21 BipryansHe cepenosurie Unity Unity virtual environment
22 CucreMa KepyBaHHs Control system
23 [Iporpamue 3a0e3neueHHs Software
24 AmnapaTHe 3a0e31e4eHHs Hardware
25 OneparniiiHa cucTemMa Operating system
26 baza nanmnx Database
27 Mepexa Network
28 [Tporpamua 6i6mioTeka Software library
29 MoBa nporpaMmyBaHHs Programming language
30 Kowmminsarop Compiler
31 InTepnperaTop Interpreter
32 InTepHer Internet
33 JlokasibHa Mepexa Local area network (LAN)
34 XMapHi TEXHOJIOTI1 Cloud technologies
35 Bipryanizaiis Virtualization
36 KibepOesneka Cybersecurity
37 I Tyaamii iIHTEIEKT Artificial intelligence (Al)
38 MarmuHHe HaBYaHHS Machine learning
39 Benukuii o0car manux Big data
40 [HTEepHET pevei Internet of Things (1oT)

13. PexomenoBaHa Jjirepatypa
OcHosHna nimepamypa

1. Tomac Kopmen, Yapnw3s Jleizepcon, Ponansa Pisect, Kimiddopa Craitn Beryn g0

anroputmiB — K.: K.I.C., 2019. — 1288c.

Bjarne Stroustrup The C++ Programming Language (4th Edition), 2013 — 1366 p.

3. I'pumrok 10.1., Pak T.€. IIporpamyBannst MoBoro C++ : HaBYaIBHUN TMOCIOHHK. —
JIsBiB : Bua-Bo JIeBiBchkoro JIY BX/I, 2011. — 292 c.

N
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4. T'pumtok FO.1., Pak T.€. OG'ekTHO-Opi€eHTOBaHE MporpamyBaHHs MoBow CH++ :

HaBYaJbHUM mociOHMK. — JIBBIB : Bun-Bo JIpBiBcbKkoro JIY BXKJI, 2011. — 404 c.

Adam Sawicki C++/ CLI Tutorial, 2011. - 30 p.

Angnpiii bynait JIuzaiin-nmatepuau, 2016. — 90 c.

Bacunbe O. IlporpamyBanusi moBoto Python. — KwuiB: [enekTpoHHe BUaaHH:],

2019. - 599 c.

8. BacunmpeB O. IlporpamyBanHss MoBoio Python. Anroputmiuni CTpykTypu 1
ctparerii. — KuiB: [enektponne Buganus|, 2020. — 320 c.

9. beppi Ilon. Head First. Python. — Ilepekian ykpaincekoro. — KuiB: Yakaboo
Publishing, 2021. — 450 c.

10.IlporpamyBannst moBamu Python Ta Java (xommuekrt). — KuiB: Yakaboo
Publishing, 2021. — 1248 c.

11.Downey, A. B. Think Python: How to Think Like a Computer Scientist. — 2nd
Edition. — Sebastopol: O’Reilly Media, 2015. — 300 c.

12.Sweigart, A. Automate the Boring Stuff with Python. — 2nd Edition. — San
Francisco: No Starch Press, 2019. — 600 c.

13.Lutz, M. Learning Python. — 5th Edition. — Sebastopol: O’Reilly Media, 2013. —
1600 c.

14.Ramalho, L. Fluent Python. — 2nd Edition. — Sebastopol: O’Reilly Media, 2022. —
1014 c.

15.Beazley, D., Jones, B. K. Python Cookbook. — 3rd Edition. — Sebastopol: O’Reilly
Media, 2013. — 700 c.

16.Slatkin, B. Effective Python: 90 Specific Ways to Write Better Python. — 2nd
Edition. — Boston: Addison-Wesley, 2019. — 480 c.

17.Konosanenko [.B. IIporpamyBanus moBoto C# 6.0: HaB4aJIbHHI TOCIOHUK. —
Tepuomnine: THTY, 2016. — 229 c.

18.buukoB O.C. OcHOBH cy4yacHOTO nporpamyBanHs. — KuiB: KuiBchkuii Hail. yH-T
im. T. IlleBuenka, 2008. — 272 c.

19.3y6enko B.B., Omenbuyk JIJI. IlporpamyBanns. [lornmubnenuit kypc. — Kuis:
Bunasaudo-nonirpagiunuii nentp “KuiBcbkuit yniepcurer”, 2011. — 623 c.

20.Troelsen, A., Japikse, P. Pro C# 8 with .NET Core 3. — New York: Apress, 2020.
— 1400 c.

21.Price, M. J. C# 8.0 and .NET Core 3.0 — Modern Cross-Platform Development. —
Birmingham: Packt Publishing, 2020. — 800 c.

22.Stellman, A., Greene, J. Head First C#. — 4th Edition. — Sebastopol: O’Reilly
Media, 2020. — 800 c.

23.Albahari, J., Albahari, B. C# 8.0 Pocket Reference. — Sebastopol: O’Reilly Media,
2019. - 350 c.

24.Boehm, A., Murach, J. Murach’s C# 2015. — Fresno: Mike Murach & Associates,
2015. — 800 c.
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Jlonomixcna nimepamypa

- METOAUYHI MaTepiajan:

1. To6p>xancbkuit O.0. MeTtoauuHi BKa3iBKH 1Jisi BUKOHAHHS JIa00paTOPHUX POOIT 3
nucuuiuiing «Komm’rotepHi TexHounorii Ta nmporpamyBanHs» / O.0. J1o0p:kaHCHKUH.
—XKATY, 2018. —300c.

14. Indopmaniiini pecypcu B InTepHeri

1. EnexTpoHHUM Mipy4yHUK MOBHU nporpamyBanus C++ Bij criiibHOTH W3C
(Koncoprmiymy BeecBiTHhoro I1aByTHHHS) 3 MOXKJIUBICTIO IIPECTABICHHS
YKPaiHCHKOIO MOBOIO (IHCTPYMEHT T'OJIOBHOT'O MEHIO CalTy)
https://www.w3schools.com/CPP/cpp_intro.asp

2. Internet mopran BupooHuka MS Visual Studio
www.microsoft.com

3. Cepsep moxymenTariii Microsoft 3 6e3midi nutans cepu mporpaMmyBaHHS 3
MO>KJIMBICTIO TIPEICTABIICHHS YKPAiHCHKOIO MOBOIO
https://docs.microsoft.com

4. Tlopran BupoOHuKa Microsoft ais po3poOHUKIB TpOrpaMHOTo 3a0€3MCUSHHS Ha
MoBi C++
https://docs.microsoft.com/en-us/cpp/?view=msvc-160

5. Ioptan BupobHuka Microsoft 1151 po3poOHHKIB MPOTPAMHOTO 3a0€3MEUCHHS Y
penaktopi Visual Studio
https://learn.microsoft.com/en-us/visualstudio/

6. HoigkoBa eHuukiIoneauyHa iHdopmailis mpo MoBy nporpamyBanus C/C++
www.wikipedia.org

7. Ilepmri 229 cropinok kuuru « Tomac Kopmen, Yapinbs Jleiizepcon, PoHanba
Pisect, Kniddopa Craitn Beryn 1o anropurmis
https://play.google.com/books/reader?id=HkzY DWAAQBAJ&pg=GBS.PP1&hl=u
K

8. VkpainomoBHUi1 youtube-kanan 3 mutaHb MporpaMmyBaHHs «BipTyaibHa
Axanemis»
https://www.youtube.com/c/VirtuAka/featured

9. EnextpoHHMII miApyYHUK MOBU IiporpamyBaHHs Python Big ciimbHOTH W3C
(W3Schools) 3 MOXIHBICTIO IPEACTaBIECHHS YKPATHCHKOIO MOBOIO (IHCTPYMEHT
TOJIOBHOTO MEHIO CANTY)
https://www.w3schools.com/python/

10.0Odimiitamit moptan Python Software Foundation (PSF) 3 nokymenTartieto ta
MpUKIagaMu
https://www.python.org/
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11. Joxymenrartisi Python (odirmiiinuii cepep) 3 MOMKIMBICTIO TIPEACTABICHHS
yKpaTHChbKOI0 MOBOIO Yepe3 Google Translate
https://docs.python.org/3/

12.TToptan po3po6uukiB Python Ha caiiti Real Python (HaB4anbHi cTarTi, MpUKIaIH,
KypcH)
https://realpython.com/

13.Iloptan Bupo6HuKa JetBrains mis po3poOHUKIB IporpaMHOro 3a0e3neueHHs Ha
Python y cepenoBumii PyCharm
https://www.jetbrains.com/pycharm/

14.]ToBinKOBa eHIMKIIONIEANYHA iH(pOpMAITist po MOBY TporpamyBaHHs Python
www.wikipedia.org

15.EnextponHa kaura «Automate the Boring Stuff with Python» (Al Sweigart) —
JIOCTYIIHA OHJIAWH
https://automatetheboringstuff.com/

16.EnexTpoHHuii miipyyHuK MOBH niporpamyBanns C# Bij criyibHOTH W3C
(W3Schools) 3 MOXKIHMBICTIO PECTABIECHHS YKPATHCHKOIO MOBOIO
https://www.w3schools.com/cs/

17.CepBep nokymenraiiii Microsoft 3 6e3iniul nutans chepu nporpamyBaHHs (y T.4.
C#) 3 MOXKJIMBICTIO IIPEJICTABIIEHHS YKPAiHCHKOK MOBOIO
https://learn.microsoft.com/dotnet/csharp/

18.IToptan Bupo6HUKa Microsoft 1j1st po3pOOHHKIB MTPOTrPaMHOTO 3a0€3MEUCHHS Ha
moBi C# (.NET)
https://learn.microsoft.com/en-us/dotnet/csharp/

19.Enexrponna kuura «Head First C#» (Andrew Stellman, Jennifer Greene) —

noctymnHa oHnaitH uyepe3 O’Reilly
https://www.oreilly.com/library/view/head-first-c/9781491976708/
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