KPUBOPI3bBKNI HAIIOHAJIbHUM YHIBEPCUTET
Kadenpa MoaentoBanHs Ta IpOrpaMHOTO 3a0€3MEUCHHS

3ATBEP/KYIO
Ilepmuit mpopexTop
Bnagucias YYBAPOB
« » 2025 p.
POBOYA ITPOT'PAMA HABYAJIBHOI JUCHHUIIJIITHA
Po3po0Oka nporpam Ha mardopmi NET
(umdp i Ha3Ba HABYATIHHOT JHCLIMILTIHH)
crerjianbHICTh 121 — «ImxeHepis IporpaMHoOro 3ade3rneueHHs
(mmdp i Ha3Ba HANPAMY MiATOTOBKH)
(bakyabTeT [HbopMaIlITHIX TEXHOJIOT 1M
(Ha3Ba IHCTUTYTY, (aKyJIbTETY, BiUIIJICHH)
- AyIuTopHHUX g <
os =5l © rojauH, (y Tomy | & B Al S
= = H o @ N =
e %E S & EE grcai K3) 84/_\ 28| 2 S
dopma &8;% . g %‘5 g = gi’*&m
Hapuanus | <| 2 = §§ o = S o EE| B3| m 2
Sl ez | 28| 58| T | BE|57| E5| 5| 3
27| 553 2 | ge| ¢ 2 gl S| £
2 g | = 8 =
Jlenna 213 120 4 48 16 32 72 - *
femra 41 4 | 109 | 4 48 16 32 72 -
CKOpOYEeHa
3ao4yHa 213 120 4 12 6 6 108 - *
3aouna | 4| g | 1o | g 12 6 6 108 - x
CKOpOU€Ha

Kpuswnii Pir — 2025 pik



2

PoGouy mporpamy HaBuYaibHOT AucUUILIIHU «Po3poOka mporpam Ha muatdopmi NET» mis
3n100yBayiB nepmoro (0akanaBpChbKOT0) PiBHS BHIIOI OCBITH 3a OCBITHBOIO MporpaMoro «lHxeHepis
MIPOrPaMHOTO 3abe3rnedeHHs» po3podaeHo 3rigHo 3 OIIII ramysi 3Hanb 12 «IHdopmariiiHi TEXHOIOTII»
31 cnenianbHOCTI 121 «IHXKeHepist MPOrpaMHOTo 3a0€3MEUCHHSD.

Po3pobnuku: crapmmii Bukinagad kapeapu MII3 Pubanpuenko O.I.
IH)KEHEeP-TIPOTrpaMiCT
BiJIiTy po3poOku mporpamHoro 3ade3neyenss [ T-mpoaykrie TOB «T18» 3aika b. B.

PoGoua nporpama 3atBepkeHa Ha 3acijaHH1 Kadepu MOJICTIOBAHHS Ta MPOTPAMHOTO 3a0e3NeUeHHS

[TpoTtokon Big “ 22 mucronana 2024 poxy Ne 4

3aBinyBau kadeapu MII3, moreHT, K.11.H. Annpiit CTPIOK

CxBaneHo BYEHOIO pasioto (pakyapTeTy 1HGOPMAIIMHIX TEXHOJIOTIH
[TpoTokon Bix “ 26 ” rpymus 2024 poxy Ne 5

I'onoBa BueHOi paau IBan MVY3UKA

Cxsaneno rpynoto 3atesnedenns OIIII
[Iporokoun Big 22 ” nmucronana 2024 poxy Ne 4

Iapant OIIII Anppiit CTPIOK

© Pubanpuenko O.I'., 2025 pix



3MICT

1. OIIMC HABYAJIBHOI JUCITUATIIIIHU. ...
2. META TA 3ABJIAHHS HABUAJIBHOT JUCLIMIUIIHMA. ................
3. [IPOTPAMA HABYAJIBHOI JUCHMITIIHU. ...
4. CTPYKTYPA HABUAJILHOI UCHUATIIIIHM. ...
5. TEMM IIPAKTUYUHUX BAHSTD. ..o,
6. TEMUM JIABOPATOPHUX 3AHSATD...........ooiiiiiiiiiiiiiieeeee
7. CAMOCTIMHA POBOTA. ..ottt
8. METOIM HABUAHHS. ..ot
9. METOJI KOHTPOJTIO. ..o
10. PO3IIOJII BAJIIB, SIKI OTPUMYIOTH 3JIOBYBAUL...................
11. TIEPEJIIK TIMTAHB JUUIS IIJCYMKOBOT'O KOHTPOJIIO 3HAHb.
12. TEMU TTPOEKTIB. ... .coouiiiii it
13. HABUAJIBHO-METOJIMYHI MATEPIAJIN 3 JUCLUATUIIHUA. ...................
14. THOOPMAIIMHI PECYPCH........oo it
15. TEPMIHOJIOT TYHMI CJIOBHUK

Jlomatok 10 po6oyoi mporpamMu. PoGounii miaH. ......................

10

11

12

13

16

16

17

18

19

24



1. OIUC HABYAJIBHOI JUCLUUILITHU

Cany3b 3HaHb, XapakTepucTHKAa HABYAJILHOI THCHHUILTIHH
HajimeHyBaHHs crnemiajbHICTh,
. . o HH YH HH YH
NMOKA3HUKIB CTYNiHb BHIIOI ICHHA 3a201Ha ACHHA 3a0tHa
ocBiTH dhopma dhopma CKOpoOYeHa CKOpoOYeHa
HABYAHHSA | HABYaHHA dopma dopma
HAaBYaHHA HAaBYaHHA
I'any3b 3HaHb
KinekicTs KpeauTis itiHi
pen 12 Iadopma II/IHI HopwmartngHa
-4 TEXHOJIOT11
(ump i Ha3Ba)
Mogynis — 1 . . Pixk migrorosku:
CroeniajJpHicTh
3MICTOBUX MOJTYJIIB 121 Imxenepis 2 2 1 1
-1 MPOrPAMHOTO
o 3a0e3neueHHs Cemectp
3arajgbpHa KUILKICTE (xox Ta HaliMeHyBaHHS o " " "
FOJIMH - 120 CIIENiaNbHOCTI) 3-i | 3-i ‘ 1-in ‘ 1-i
Jexkuii
16 ron. | 6 rox. ‘ 16 ron. ‘ 6 roz.
THIKHEBHX FOIHH | IIpakTH4Hi, ceMlHaPCLKl‘
1151 IeHHOT (hopMuU - - — -
HABIAHRS: Crymists Bimo] JlaGopaTopHi
AyUTOPHUX — 3 OCBi}”IFI;/II' SRS 32 rop. | 6 rox. \ 32 ron. \ 6 roz.
caAMOCTIHHOI - DaKalaBp Camocriiina po6ora
poGoTH 72ron. | 108ron. | 72rom. | 108 rom.
crynenrta — 4,5 Buna xkoHTpoJII0
3aiik — 3 cemecTp 3aiik — 1 cemectp

IMpumirka.

CriBBiIHOIIEHHS] KUTBKOCTI TOJAMH ayIUTOPHUX 3aHATh 10 CaMOCTIHHOI 1 1HAUBiAyadbHOT POOOTH
CTAHOBHTB:

it ieHHoi oopmu HaBuanHsg — 0,67

JUTsl IEHHO1 ckopoveHoi (opmu HaBuaHHs — 0,67

utst 3a049HO1 hopmu HaBuanus — 0,111

1151 3204HOT cKkopoueHoi ¢popmu HaByanHs — 0,111



2. META TA 3ABJIAHHSI HABYAJILHOT JUCHMILITHA

2.1. MeTor BUKJIaIaHHsI HaBYAIBHOI quctuiiIiiau «Po3podka mporpam Ha miatdopmi .NET» €
dbopMmyBaHHS Yy 3100yBadiB TEOPETHYHOTO Oa3uCy MIOMO CYYaCHHX MIIXOJIB 1 METOTUK PO3POOKHU
pisHOro pony 3acrocyBanb Ha miaardopmi .NET, a Takoxx (opMmyBaHHS NPaKTHYHUX HABUYOK 3
onrtumansHoro Bukopuctanusa .NET y momanbuiiii ¢paxoii mpakTUILi.

2.2. 3aBIaHHSAMM BUBYCHHS TUCIUILTIHU «P0o3po0Oka mporpam Ha mnatdopmi NET» €:

e OIAHYBAaHHS CHHTAaKCHCY 1 ceMaHTHKH MOBU C#, BHUBUEHHS TEOpIii THMIB 1 CHUCTEMHU

tumizanii B .NET;

e OrIMOJICHHS 3HaHb 3 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMyBaHHS Ta MaTEMAaTHYHUX OCHOB
OOII;

e 3acrocyBanHs koHuenuii .NET mis peanizauii OOII,

® O3HAHOMJICHHS 3 MOJIEBO-OPIEHTOBAHUM MPOTPAMyBaHHSIM Ta KOMIIOHEHTHUM ITiX0I0M 0
MpOrpaMyBaHHS,

e Ha0yTTs BMIHHS CTBOPIOBATH JOAATKH MOBOIO C# Ha OCHOBI CydacHUX METOJIB O0'€KTHO-
OpPIEHTOBAHOTO Ta KOMIIOHEHTHOTO TIPOTpaMyBaHHS Yy IHTETPOBAHUX CEPEIOBHUIIAX
nporpamysanns Visual Studio ta Rider.

2.3. BiamoBimHO 0  OCBITHROT  TpOrpaMH  JIUCIUIUTIHA  3a0e3ledye  HaACTYIHI

KOMIIETEHTHOCTI:
3azanvbHi Komnemenmuocmi
3K02 3paTHICTH 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHHUX CUTYAIIisIX.
Daxosi KomMnemeHmHocmi

CKO3 3patHICTh pO3pOOJIATH apXiTEKTypH, MOYJI1 Ta KOMIIOHEHTH MTPOTPAMHUX CHCTEM.

CK11 3parnicte peamizoByBaTd ¢a3u Ta irepallii XUTTEBOTO IHUKITY MPOTPAMHHUX CHCTEM Ta
iH(bOpMAIITHUX TEXHOJIOTIH Ha OCHOBI BIIMOBIAHMX MOJENEH 1 MIAXOIB PO3POOKH MPOTPAMHOTO
3a0e3neyeHHs .

CK13 3parnicth OOrpyHTOBaHO OOWMpaTH Ta OCBOIOBAaTH IHCTpYMEHTapid 3 poO3poOKH Ta
CYIIPOBOJIKEHHSI IPOTrPAMHOTO 3a0€31ICUEHHS.

2.4. IlporpamMHi pe3yJbTaTH HABYAHHSI OCBITHBOI IPOTpaMu, IKMM BIIMOBIIA€ TUCITUTIIIHA!

[TPO6 VYwmiHHsS BHOMpATH Ta BUKOPHUCTOBYBATH BIANOBIIHY 3a/adl METOJOJIOTIF0 CTBOPEHHS
MIPOrPaMHOT0 3a0e3MeUECHHS.

ITPO7 3Hatu 13acToCOBYBaTH Ha MPAKTHUIll (PyHIaMEHTaIbHI KOHIIEMIII, MTapaJurMu 1 OCHOBHI
OPUHIUNKA (QYHKIIOHYBAaHHS MOBHHUX, IHCTPYMEHTAJIBHUX 1 OOYHMCIIOBAIILHUX 3ac00iB 1HXKEHepii
MIPOrPaMHOT0 3a0€3MEUYCHHS.

[IP15 MotuBoBaHO 0OMpaTH MOBH MPOTrpaMyBaHHs Ta TEXHOJIOTIl po3pOOKH AJisi pO3B’SI3aHHA
3aB/IaHb CTBOPEHHS 1 CYIPOBO/KEHHSI IPOrPaMHOTO 3a0€3eueHHSI.

[1P17 Bwmirtu 3acTOCOBYBaTH METOAM KOMIIOHEHTHO1 pO3POOKHU MPOrpaMHOTr0 3a0e3MeueHHSI.

B pe3ynbraTi BUBYEHHS AUCIUIUTIHU 37100yBadi MOBUHHI 3HATH:

e 00’€KTHO-OpPIEHTOBaHMM MiIX1/ A0 IPOTpaMyBaHHs;
e ocHoBHI mousarts OOII;

® CHHTaKcHC i ceMaHTUKy MoBu C#;

e Teopiro TUMiB i cucteMy Tumnizanii B .NET;

® TI0JI€BO-OPI€EHTOBAHE MPOTPAMyBaHHS;

e 3actocyBanHs koHnenmii .NET mns peanizamii OOIT;
® KOMIOHEHTHUH MiJIXi/ O MPOrpaMyBaHHS;



BMIiTH:
® BHUKOPHCTOBYBAaTH OCHOBHI CHHTAKCHYHI Ta CEMaHTUYHI KOHCTPYKIii MoBU CH#;
e OOrpyHTOBYBaTH HEOOXIIHICTh BUKOPHUCTAHHS 00’ €KTHO-OPIEHTOBAHOI TEXHOJIOTiI abo
KOMIOHEHTHOTO MiAXO0y /Ul BUPIICHHS KOHKPETHOI 3a/1aui;
® CTBOPIOBAaTM KOHCOJIbHI MPHUKJIAIHI 3acTocyBaHHS MoBOI0 C# Ha OCHOBI CydacHHX
METO/IiB 00'€KTHO-OPIEHTOBAHOTO Ta KOMIIOHEHTHOTO MPOTrpaMyBaHHS;
® BHUKOPHCTOBYBAaTH B TMpo¢eciifHiii IisUTbHOCTI CydacHI IHTETpPOBaHI CepelnoBHINA
nporpamysanns (Visual Studio, Rider);
® CaMOCTIifHO OTIAaHOBYBAaTH HOBi METOJIU Ta TEXHOJIOTII PO3pOOKH poTpam.
2.5. MibkaucuuIuTiHapHi 3B 3KH
[Ipy BHBYEHHI IUCLUIUIIHM BUKOPHCTOBYIOTHCSI 3HaHHS 3700yBayiB 3 AucuUIUIH «OCHOBU
porpamyBaHHs», «Bullla MaTeMaTukay, «AITOPUTMH Ta CTPYKTYPH JaHHUX.
3HaHHS, oJepXaHl 3700yBauaMM TpU BHMBYEHHI JUCHMIUIIHK, BUKOPHUCTOBYIOTHCS MIPH
BUBYEHHI TUCIUTUIIH «O0’€KTHO-OpIEHTOBAHE MPOTPaMyBaHH» 3 KypcoBOIO poboToro, «ba3u manux»
3 KypCOBOIO poOOTOIO.
BuMoru 10 3HaHb Ta yMiHb BU3HAYAIOTHCS TATY3€BUMH CTaHAapTaMHU BUIIOI OCBITH YKpaiHH.



3. IPOT'PAMA HABYAJIBHOI JUCIHUILJITHUA

3anikoBuii moay.ab 1. Po3podka nporpam na niaargopmi NET

Tema 1. Beryn. OcHoBHI noHsATT MOBH C#

[lo Take .NET, CLR Ta IL. CunTakcuc, cemanTuka, tTumizamis y MoBi C#. CTpyKTypu BBOAY,
BHBOJLy, YIIPABJIIHHA Ta MOBTOpeHHsA. MacuBu Ta psinku y C#. Metoau, napamerpu meronis. [IpaBuna
DRY Tta KISS.

Tema 2. O6po0ka BUKJIIOYHUX CUTyaLiil

Koncrpykuisi  try...catch. ®inprpamis Bukmodenb. Omepamis throw. brox finally.
Bukopucranss koHCTpyKLii using Ta inTepdeticy IDisposable mis 6e3neunoi po60TH 3 HEKEpOBAHUMHU
pecypcamu.

Tema 3. Koaekuii y moBi C#

V3araneHeHHs Ta iX oomexxenHs. [HTepdeiic [Enumerable<T>, xmtouoBe cioBo yield. CRUD
it 00°exta, 1o irepyerbes. Konexiis [List<T>, List<T>, inaexcariis mo 00’€kTy, ITMHAMIYHUN MacHB
B KoHTeKCTI C#, ocHOBHI MeToau. MuoxkuHa [Set<T>, HashSet<T>, ocHOBHI METOJM Ta BJIACTUBOCTI.
Crex Stack<T>. Uepra Queue<T>. Iarepdeiic IDictionary<TKey, TValue>, KeyValuePair<TKey,
TValue>. CrnoBuuk Dictionary<TKey, TValue>, ocHoBHI MeToan Ta OCOOJWBOCTI BHKOPHUCTAHHS.
Hexopatop ReadOnlyCollection<T>.

Tema 4. O0’ekTHO-OpicHTOBaHE MporpaMmyBaHHs y MoBi C#

Knac, crpykrypa, 3amuc. Monudikaropu noctymy. Ilons. BmactuBocti. KoncTpykropu.
KimrouoBe crmoBo static. AOGcrtpaktHi kimacu. CnaakyBanHs B C#. Iartepdeiicu. CnagkyBaHHS
KoHCTpyKTOpiB. KitouoBe cioBo base. IleperBopenHs TumiB, momimopdizm moarumiB. BipTyanbHi
YWICHH KJIacy, KJIIOYOBI cioBa virtual, override, new. InTepdeiic vs aOctpaktHuii kmac. Jlemeratu
Action<T>, Func<T>, nam0aa-pynkiisa. [Toxaii, o6poOka momiii, kiaac Timer.

Tema 5. MoBa inTepnperoBanux 3anutis LINQ

[Tpusnauenns. [Ipoekiis kosekiii B iHmy koJsekiito. dinprparis kosekiii. [Tomyk exemeHTiB
3a ymoBoro: First, FirstOrDefault, Last, LastOrDefault, Single, SingleOrDefault, Any, All, Contains.
Omeparrii 3 BIacTUBOCTAMH ab0 MOJsAMU 00’eKTiB KoJekimii: Min, Max, Sum, Average. Metomu
Aggregate, Take, TakeWhile, Skip, SkipWhile. CopryBanus 3a ymoBoio. baratopiBHeBe cOpTyBaHHSI.
Metoau Concat, Distinct, Union, Except, Intersect, Group By.

Tema 6. IloToku. Po6ora 3 gaiinamu, mepexero. HTTP-kiaieHT

Stream sk OCHOBHMI Kjac st poootu 3 moTokamu. FileStream s mepenadi nanux (aiiiis.
Jlexopatopu s pobotu 3 moTokamu StreamReader ta StreamWriter. PoGorta 3 BimmameHuMu
cepBepamu 3a gonomororo HttpClient. OTpumaHHs pe3ynbTaTiB K MOTOKIB.

Tema 7. lIpunuunu SOLID. OcHOBHI naTepHH NPOEeKTYBAHHA

[Tpunnun exuHoro 0060B's3ky. I[lpuHuMN BimkpuTOCT/3aKpUTOCTI. [IpUHIMN MiACTAaHOBKU
JlickoB. [IpunHuun po3zainenHs iHtepdeiicy. [Ipunuun iHBepcii 3anexHocteil. [lopomaxkyroui narepHH
GoF. IloBeniHKOBI Ta CTPYKTYpHI aTepHHU.

Tema 8. OcHoBHM pessiniiHUX 023 JTaHUX
ba3oBi nonarTs npo 6azu ganux. Kownnenuis pensuiiiHoi 6a3u nanux. CyTHOCTI, NEpBHUHHI
KITF0Y1, 3B’SI3KH MK CYTHOCTSIMH, 30BHIIITHIN KJTFOY, IHACKCH B PETAIIfHNX 0a3aX JaHUX.



4. CTPYKTYPA HABUAJIbHOI JUCIIUILJIIHU

Kinekicts rogun

Jlenna/nmenHa ckopodyeHa | 3aodHa/3a04Ha CKOpOUYEHa
dopma dbopma
y TOMY YHUCIi y TOMY 9HuCIi
Ha3Bu 3MicTOBUX MOJYIIIB 1 TEM o o
o] o < o o <
= Hael 2 :I: B Hae! 2 m
2| §| 2% 5| 5| &%
S 8| &/ 58 >| | &| g¢&
= 1) o o = ) ©c 0o
S| 8¢ S| 2%
= O O = o o
1 2 3 4 5 6 7 8 9
3anikoBuii Mmoayasb 1
Tema 1. Bectyn. OCHOBHI OHSTTSI MOBU 15 2 4 9 15 i i 15
C#
Tema 2. OO6poOKa BUKITFOUHUX CHTYAIlil 8 1 2 5 8 - - 8
Tema 3. Konexkuii y MoBi C# 15 2 4 9 15 2 - 13
Tema 4. O0 €KTHO-Opi€HTOBAHE 34 4 10 20 34 5 5 30
nporpaMmyBaHHsl y MOB1 C#
Tema 5. MoBa IHTEpIpETOBaHUX 3aIIUTIB 15 2 4 9 15 1 5 12
LINQ
Tewma 6. ITotoku. PoGora 3 (pannaMH, 23 3 6 14 23 1 5 20
mepexero. HTTP-kimienT
Tema 7. [Ipunmunu SOLID. OcHoBHI v 1 5 4 v ) v
MaTEePHU MPOEKTYBAHHS
Tema 8. OcHOBH pensiiiHuX 0a3 TaHuX 3 1 - 2 3 3
Ycboro roaut 3a MoayJnb 1: 120 16 32 73 120 6 6 108




5. TEMH ITPAKTUYHUX 3AHATDH

He nepenbdaueno.

6. TEMU JIABOPATOPHUX 3AHATH

KinbkicTs roany
No
o/ Ha3sga Temn JlenHa/nenHa | 3a04Ha/3a049HA
CKOpoueHa CKOpOueHa
¢. H. ¢. H.
1 JlabopaTtopna po6ota Nel. OcHoBu cuHTakcucy MmoBu C#. 4
"~ | Pob6ota 3 macuBamu. Pobota 3 psakamu.
2. | JJabopatopHa po6oTa Ne2. TpeHyBaHHS pOOOTH 3 KJlacaMH 2
3 JlabopaTtopna po6oTa Ne3. Kiacu: BnacTuBOCTI, METO/H, 4 1
" | cnaakyBaHHs, HTepdencu
4 Jlabopatopua po6ota Ne4. Kmacu. PoGota 3 apxXiTekTyporo 8 1
" | IpOEKTYy, HABUYKU POOOTHU 3 ICHYIOUUM KOJIOM
5. | JIJaboparopna po6ota NeS. Meroau posmupenss, LINQ 4 2
6. | JlJaboparopna po6ota Ne6. [ToToku. PoGoTa 3 daitnamu. 4 1
7. | JJaboparopna po6ota Ne7. Po6ota 3 mepexero, HTTP-kieHT. 6 1
PA3OM 32 6




7. CAMOCTINHA POBOTA

10

Ha camocriiiny po6oty 3100yBadyaM JeHHOT ()OpMU HaBUAHHS BIiIBEACHO /2 TOIWHM, 320YHOT -
108 roauH.

CamocriitHa po6oTa 3700yBadiB Npu BUBUEHHI JqucuUILIiHU «Po3po0ka nporpam Ha muatdopmi
.NET» 3amyuae Taki CK1aJ0Bi:

® OIIpaIIOBAHHS JIEKLITHOTO MaTepialy 3 KOXKHOI TeMHU,;
® OIIPAIIOBAHHS JI0JIATKOBOI JIITEPATypH 110 TEMi;

® BHUBUYCHHS OKpEMHUX TeM a00 NMHUTaHb, IO MependadeHi Il CAMOCTIHHOTO OIPAIFOBAHHS;

® IIIrOTOBKA IO BUKOHAHHS, a TAKOXK JI0 3aXUCTY JaOOpaTOPHHUX POOIT;

® BUKOHAHHS IHIWBIAYaJIbHOTO 3aBIAHHS, 30KpeMa IMIArOTOBKA MaTepially 1O po3poOKH Ta

3aXUCTY MPOEKTY;

® TIrOTOBKA JIO MTPOBEICHHS KOHTPOJIBHUX 3aXO0/IIB.
Po3noais roguu camoctiitHoi podotu

KinbkicTh ToauH
Ne Hazsa temu - < 5 8 s Z
=6 = o ) MmO
1. | Ormsan apxitekrypuoro pimennst .NET, CLR 1 1 1 1
2. | HousarTs npo 36ipky Ta Manidect B .NET 1 1 1 1
3. | IIpocropu imen B .NET 1 1 1 1
4. | CrarnuHi Kj1acu 1 1 1 1
5. | YacTKOBI THUIIH 1 METOIN 1 1 1 1
6. | Pobora 3 naramu, 0coOIMBOCTI 0OPOOKH YaCOBHUX MPOMIKKIB 1 1 1 1
7. | Bukopucransas aHoHIMHNX QyHKIHA. [ToHATTS uncToi pyHKITil 1 1 1 1
8. | Ilizxomu 1o opraHizamii Baiigalii: BAHATKHA a00 00’ €KT-pe3yabTar 1 1 1 1
9. | IIpob6nema BuOOpPY HEOOXIAHUX MATEPHIB MPOEKTYBAHHS 1 1 1 1
10. | Cepianizamisa. Criocobu 30epiranns ganux y gaitnax. CSV, JSON, 1 1 1 1
XML
11. | OnpamroBanHs Martepiany JIeKIid, poOoTa 3 pPEeKOMEHJ0BaHOIO | 8 8 24 24
JTEPATYPOIO
12. | BukoHaHHs J1abopaTopHUX POOIT 32 32 40 40
13. | BukoHanHs 1HOMBiZyaJdbHOTO 3aBAaHHS (TIPOEKTY), 30Kpema | 18 18 30 30
MIArOTOBKA MaTepiany A0 pO3poOKH Ta 3aXUCTY MPOEKTY
14. | TlinroToBKa 10 KOHTPOJIBHUX 3aXO0IiB 4 4 4 4
Pazom 72 72 | 108 | 108

IIpukaagu TeM iHAUBIAYaJIBLHUX 32aBJAaHb (IPOEKTIB) /ISl CAMOCTIHHOIO ONPAIOBAHHS

1. O6nik poIMHHOTO OIOJDKETY

2. O67iK yCHIIIHOCTI aKaAeMI4HO1 TPYIH
3. MeHeKMEeHT 3aKiiafy XapuyBaHHS

4. MeHeDKMEHT MapKiHry

5. BupoOunumii niex

6. Berepunapha xiiHika

7. Mara3uH npoMHUCIIOBUX TOBapiB

8. KnmxkoBuit katanaor

9. CrpaxoBa KOMITaHisA

10. INomrrose BigiIeHHS
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8. METOJIN HABYAHHSA

BUKOpHCTOBYIOTHCS HACTYIHI METOAM HAaBYaHHS: JIEKIii, JJAOOPATOPHI 3aHATTS, CaMOCTiiHA
poboTa.

HaBuanpHa Jekuiss — 1€ JIOTiYHE, TIOCTIOBHE BHUKJIAJAaHHSA 3MICTy HaBYaHHA, SKe
XapaKTePU3YEThCS CYKEHHSIMH, BUCHOBKAaMH, IMiJICYMKOM. BOHa OXOIUIIOE OCHOBHHMI TEOPETUYHHUIMA
MaTepian ojHiel a00 KUTBKOX T€M HaBYaJIbHOI MUCHHILTIHA. [lpu3HadeHHsM yekuii € GopMyBaHHS y
3100yBaviB (hyHIaMEHTAIBHUX 3HAHb 3 TUCIMIUIIHU, & TAKOK BU3HAYA€ OCHOBHHM 3MICT 1 XapakTep
YCiX IHITUX HAaBYAIBHUX 3aHATH Ta CAMOCTIIHOT poO0TH 3/100yBayviB i3 Ii€i AUCIUTITIHH.

JlaboparopHe 3aHATTS - (opMa opraHi3alilii HaABYAHHSA, SIKYy MPOBOJATH 3a 3aBJaHHSAM 1 IMiJ
kepiBHULTBOM HIIII. OCHOBHI OUAAKTH4YHI LI — €KCIIEPUMEHTAJIbHE MIATBEP/UKEHHS BHUBUEHUX
TEOPETHYHHX TI0JI0KEHb HAaBYAJIbHOI TUCIMIUIIHA Ta (JOPMYBAHHS BMiHb i HABHYOK X MPAKTHYIHOTO
3actocyBaHHs. [IpoBeneHHs 1a0OpPaTOPHOTO 3aHATTS TPYHTYEThCS HA TIOMEPETHBO MiATOTOBICHUX
Habopax 3aBJaHb PI3HOI CKJIAAHOCTI JUIsl pPO3B’A3aHHs Ha 3aHATTI. JJabopaTopHe 3aHATTS MPOBOAUTHCA
Yy HaBYAJILHUX JIA00PaTOPiAX 3 BUKOPUCTAHHSIM IPUCTOCOBAHOTO 1O YMOB HABYAIBHOTO IPOIECY
YCTaTKyBaHHSI.

CamocriitHa po6oTa 3100yBaua € OCHOBHUM CIIOCOOOM OBOJIOJIHHSI HABYAJIbHUM MaTepiajioM y
yac, BUIBHUH BiJ OOOB’SI3KOBHX ayAMTOPHHX 3aHATH. MeTa BUKOHAHHS CaMOCTIHHOT poOOTH —
MOTJIMONIEHHS, y3araJlbHeHHS ¥ 3aKpilJIeHHS TEOPETHUYHUX 3HAHb 1 MPAKTUYHUX YMIHb 3/100yBadyiB 13
TUCIUIUIIHM  [IJITXOM BHPOOJIGHHS BMIHHS CaMOCTIHHOT poOOTH 3 HaBYaJbHOIO 1 (PaxoBoro
JiTepatyporo Ta iHdopmalliero B Mmepexi [HTepHerT.

CamocriiiHa poOoTa 3100yBadiB 3MIMCHIOETHCA y (opmi: TMIATOTOBKKA IO JIEKIHA 1
a0OpaTOPHUX 3aHATh, BUKOHAHHI CAaMOCTIMHHMX NPOEKTIB. CaMocTiiHy poOOoTy 3100yBad MOKe
BHKOHYBATH Yy 010J1i0TeI[1, KOMIT FOTEPHUX KJIacaX, a TAKOXK y JOMAITHIX YMOBax.

[TinroroBka 10 Jekiiii nmepeadadae caMOCTIHHE OMpaIlloBaHHs TEOPETHUHOTO Martepiany. [1pu
IIbOMY HEOOXIJIHO 3BEpPHYTH yBary Ha HEOOXIIHICTh YITKOTO 3aCBOEHHS OCHOBHUX TEpPMIHIB Ta
BHU3HAYEHb, PO3YMIHHS 1X 3MICTY, 000B’I3KOBOT0 aHali3y BUKOPUCTAHHS TEOPETUYHUX IOJIOKEHD IS
PO3B’sI3aHHS HAJAHUX MPUKIIAIIB.

CaMmomnepeBipKy 3aCBOEHHSI HAaBUAJIbHOTO MaTepiany 3400yBay 3I1ICHIOE 3a KOHTPOJbHUMU
3alUTaHHSAMH, [0 HAJAHO ITICIS KOXKHOT TEMH y KOHCIIEKTI JISKIII Ta IHIIIN JiTepaTypi, Ta MiCis
KOXXHOTO JTAOOPaTOPHOTO 3aHATTS Y BIAMOBIIHUX METOJUYHUX BKa3iBKaX. SIKIO Ha JesKi 3allUTaHHS
3100yBa4y HE MOE HaJaTH BIAMOBiAL, TO HEOOXiTHO MOBTOPUTH BUBYECHHS HABYAIBLHOTO MaTepiaiy,
a00 BU3HAYUTH NMPABUIbHY BIANOBIAL 3 BUKJIaJaueM Ha KOHCYIJIbTAIlii.

ITig yac BUBYEHHS 1aHOT TUCIUILTIHA BUKOPUCTOBYIOTHCS:

— MyJIbTUMEIHI OCBITHI TEXHOJIOTIi: IHTEpaKTUBHI JeKlii (mpe3eHTallii) i3 BUKOPUCTAHHIM
nporpamu MS Power Point y mnoegHaHHi 3 aHIMali€l0 Ta 3BYKOBUM CYIPOBOAOM; IEpPeriis
BiJICOPOJIMKIB 32 OKPEMHUMHU TyHKTaMU TEM 3aHSATh, BUKOPUCTAHHS €IEKTPOHHUX MOCIOHUKIB;

— JIIAJIOTOBI TEXHOJIOTIi: OpraHizaiis TpyHOBHX OOTOBOpPEHb, BHUKOPHUCTaHHS «MO3KOBOIO
HITYPMY».

Jlexuii MpoBOJATHCS 3 BUKOPUCTAHHSAM TEXHIYHHMX 3ac00IB HaBUAHHS W CYNPOBOKYIOTHCS
JIEMOHCTpAIII€0 IPE3EHTAIlIl 3a JOOMOTOI0 IPOEKTOPA.

VY pa3i BUHUKHEHHsS HEOOXIAHOCTI 3a0e3MeueHHs] HAaBUAIBHOTO MpOIeCY B JUCTAHLIMHOMY
pPeKUMI CYNpOBIA Ta KOHTPOJb 3HAaHb PEATI30BYETHCS 3a JONOMOTIOI0 JHUCTAHLIMHOTO Kypcy,
po3pobiienoro B Google ClassRoom. OnnaiiH nekitii, KOHCYIbTaIlil Ta yCHI BiAMOBiNI HA MHUTAHHSA,
3aXMCT MPOEKTIB MPOBOAUTHCS 3a Jonomororo Google Meet a6o Zoom.
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9. METOJM KOHTPO.JTIO

OCHOBHUMH 3aBJIaHHSMH KOHTPOJIIO 3HaHb 3700yBadiB BHINOi OCBITH 3 JAUCIHHIUIIHA €
OILIIHIOBAaHHS 3aCBO€HHS TEOPETHUYHMX 3HAHD 1 MPAKTUYHUX HABUYOK, OTPUMAHHMX ITiJ] YaC HaBYaHHSI.
KoHTposnpHi 3aX0111 MatOTh BUKOHYBATH HACTYIHI (DYHKIII{:
® CTUMYITIOBAaTH CUCTEMAaTHYHY CAaMOCTIHY poOOTY HaJl HABYAJIIbHUM MaTepiaioM;
e 3a0e3nevyBaTH 3aKpilUICHHS Ta peaji3allifo Ha0yTUX TEOPETHYHHMX 3HAHb MPH MiATOTOBII
710 IPAKTUYHUX 3aHATH;
® TPUINEIUTIOBATA HABUYKH BiIIOBIJAIILHOTO CTABJICHHS JI0 CBOIX 000B’SI3KIB, CAMOCTIHHOTO
[UTIECHPSMOBAHOTO TMOIIYKY MOTpiOHOT iH(opmarii, wiTkoi opraHizaimii cBoro po6odoro
TTHSL.
OriHrOBaHHS 3HaHb 3/100yBaviB CKIIAIA€THCA 3 TOTOYHOTO Ta MiICYMKOBOTO KOHTPOJTIO.
[loTounuii KOHTpOJIb 3HaHb 37100yBaudiB BUINOI OCBITH Iepeadavae OIIHIOBAHHS 3a
HACTYITHIMHU OCHOBHHUMH HAIIPSIMAMU:
® [iepeBipKa TEOPETUYHUX 3HAHb;
e TiepeBipKa MIATOTOBKHU /0 J1a0OpaTOPHUX 3aAHSITH;
e IepeBipka BUKOHAHHS 1HMBITyalbHOTO 3aBIaHHS (IIPOEKTY).
3 TaHUX KOMIIOHEHTIB CKJIQJAat0ThCsl 3arajibHi 0aiu, siKi pIKCYIOThCS B KYypHaJll BUKJIaAaya.
O1iHIOBaHHS PIBHSI 3aCBOECHHS TEOPETUIHUX 3HAHB 3/100yBaviB BUIIOI OCBITH MPOBOIUTHCS ITi]T
yac ycHOi cmiBOeciiu 31 3700yBauaMy MO TEOPETHUYHUM Marepiajam, 3a pe3yidbTaTaMH 3axHCTy
MIPOEKTY i BUKOHAHHA CaMOCTIHHUX poOIT. I1iIcyMKOBUM KOHTpOJIEM € 3alliK.
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10. PO3ITIOA1JI BAJIIB, SIKI OTPUMYIOTD 3/10bYBAYI

BukopHcTOBYETBCS MOIYJIBHO-PEUTHHIOBA CHCTEMA OI[IHIOBAHHSA, KA Iependadae po3moait
OaxiB 3a BUKOHAHHS BCIX 3aIUIAHOBAHUX BUAIB poOiT. [Ipu mpomMy MakcumalibHa KUIBKICTH OajiB 3a
MOJIyJIb IIPU YMOBI Horo 6e3moraHHOT0 BUKOHaHHSA nopiBHIOE 100. Llst cyma ckinanaerbes 3 Oainis, mio
HAKOTIMYHUB CTYAEHT y XOJi IOTOYHOTO KOHTPOJIIO, Ta OalliB 32 BUKOHAHHS 1HIUBIAYaJIbHOTO 3aBJaHHS

(IpoexTy).
VY CHIHICTh CTYCHTIB-3a09HHUKIB OI[IHIOETHCS aHAIOTIUHO.
JlaboparopHi poOOTH y MOIyJi BiOOPaXyHOTh OBOJIOJIHHS HaBHYKAMHU Ta BMIHHS

3aCTOCOBYBATH 3HAHHS Ha MPAKTHUIl 1 CyKymHO BiamoBinatoTs 70-TH Bimcotkam Baru. [Ipu 3HIKEHHI
SIKOCTI BUKOHAHHS Ti€i YM 1HIIOI JJaOOpaTOpHOi poOOTH, 3HHKYETHCS 1 KUIBKICTh OaiiB, SIKOI BOHA

OIIHIOETHCSI.
Po3noais 6aniB 3a BuiamMu pooit
MakcumanbHa
KUTBKICTh OaITiB
Ne - Bu Tema c = z s
MOJYJIS | 3aH. poboTH g2 g 2
~ O ~ O
T S =
JlabopaTopHa OcHoBu cunrakcucy Mmou C#. PoGora 3
1 10 10
po6ora Ne 1 MacuBamu. PoGoTa 3 psakamu.
JlaGopaTopHa
2 poGota No 2 TpeHyBaHHS pOOOTH 3 KJIacaMH 5 5
JlaGopaTopHa Krnacu: BmacTuBoCTi, METOIH, CITaIKyBaHHS,
3 . . 10 10
po6ota Ne 3 iHTEepdeicn
JlaGopaTopHa Knacu. PobGota 3 apXiTeKTypor TPOEKTY,
4 . 15 15
1 poboTa Ne 4 HAaBUYKU POOOTH 3 ICHYIOUUM KOJOM
JlaGopaTopHa
5 poGota Ne 5 Meroau posmupenns, LINQ 10 10
JlaboparopHa .
6 poGota Ne 6 [ToToku. Po6oTa 3 daitramm. 10 10
7 Jlabopatopna PobGoTa 3 mepexero, HT TP-kienT. 10 10
poboTa No7
Camocriiina . .
poBoTa [HauBiTyanbHUN TIPOEKT 32 TEMOIO 30 30
Pazom 3a mooyns | 100 100

O1iHIOBaHHS KOXKHOT 1a00paTOpHOT poOOTH BEIETHCS 3a HACTYITHUMHU MOKa3HUKAMU:

1. CBoe€uacHiCTh MPAaKTUYHOTO BUKOHAHHA JaboparopHoi poOotu (y THXKAEHb 3TiIHO i3
rpadikom po6ir) (0-1 Gamwm).

2. TeopeTHyHHH 3aXMCT BUKOHAHOI JJaOOpaTOpHOi poOOTH (Y THXKJIEHb HACTYIHHUH 33 THXKHEM
IUIAHOBOTO BUKOHAHHS po6oTH) (0-3 6an).

3. SIkicTh 3HAWJIEHMX CTYAEHTOM pillleHb (€(EeKTUBHICTh AITOPUTMY, TOPEUYHICTh BUKOPUCTAHHS
eleMeHTIB iHTepdeiicy, Tomo) (6-11 6anis).
SIKiCTh 3HAMJICHUX CTYAEHTOM pilleHb (€(EeKTUBHICTh aJrOPUTIMY, AOPEYHICTh BUKOPHUCTAHHS

CTPYKTYp JAaHUX, €IEMEHTIB iHTep(]eiCy TOI0) OLIHIOETHCS HACTYITHUM YHHOM:

- poOoTta BUKOHaHa 03 3ayBa’Ke€Hb - MAaKCUMAaJIbHUM Oai;
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- po0oTa BHKOHAHA JOCTATHHO IMOBHO 3 JACSIKUMHU 3ayBaKCHHSAMH —/5% BiJl MAKCUMaIbHOTO
Oana;
- po0ora BUKOHAHA HE MOBHICTIO — 50% BiI MakCHMaIbHOTO Oaa.
Ominka Bciei J1abopaTopHOi POoOOTH 3HAXOMUTHCS TMiJACYMOBYBAaHHSM OalliB 3a KOXXHUHU 3
MMOKa3HHUKIB.

OmiHIOBaHHS 1HAWBITYaTbHOTO POEKTY BiIOYBAETHCS 32 HACTYTHUMH CKJIQJIOBUMH YaCTHHAMH
(HaBe1IEHO MaKCUMaJIbHO MOXJIMBUM Oa):
- BuKopucTtaHHs iHTepdeiiciB (1 6axn);
- BUKOPHCTaHHS JeJerariB/mo/ii (2 6amu);
- BUKOPHUCTaHHS y3arajibHeHb (2 0aiu);
—  BHUKOPHUCTaHHS KOHCTPYKTOpIB (2 Gann);
- BIAMOBIAHICTH KOy KOHBEHIISIM TIPO cTHITI3ai0 koay C# (4 6amn);
- BignmoBiguicte koay SOLID, KISS, DRY (4 6am);
-~ BBEJCHHS-BUBEICHHS JaHWX B Tporpamy O(OpMICHO y BHUTIISII OKPEMHUX MOIYIIB
(2 6amm);
- BasBHICTh Baiinaiii ganux (1 6an);
- 3arajgbHHU apXiTeKTypHu# miaxina (3 6amm);
- BIAMNOBIAHICTH 00CATIB (PyHKIIOHATY pO3pO0IEHOT MPOrpaMy BUMOTaM JI0 POTpam TaKoro
Ty (9 6amis).
3arajbpHa OIlIHKA IHAMBIAYAJIbHOTO MPOEKTY 3HAXOIUTHCS MiJACYMOBYBAHHSAM OajliB 3a KOXHY
CKJIaJIOBY YaCTHHY.

Jlia nomycky 10 MiICYMKOBOTO KOHTPOJIIO CTYACHT MOBHHEH BUKOHATH rpadik HaBYAIbHOIO
MpoIIeCy, yC1 BUAM 3aIllJIaHOBAHUX 3aBJIaHb 1 MPOTATOM CEMECTPY OTpUMaTH B cyMi He MeHIne S50 Gais.

CemecTpoBHiA KOHTPOJIb 3IIMCHIOETHCS Y (hOpMi 3alliKy B TPETbOMY CEMECTpi I JACHHOI Ta
3a04HO1 (hOpM HaBUYaHHS, Y MEPIIOMY CEMECTP1 ISl IEHHOT CKOpoueHO1 popMU HaBUAHHSL.

Y pa3i BUKOHAaHHS CTYJCHTOM YyCiX BHJIB IOTOYHHUX KOHTPOJBHUX 3aXOMJIB 3aJIK
BHUCTaBIISIETHCS CTYJCHTY Ha TMIACTaBl 3apaxoBaHUX OaliB MPOTATrOM cemecTpy. Pe3ynbraTu 3amiky
o1iHIOI0THCS 32 100-0aIbHOO MIKAI0. Y BIIOMICTB OIIHKA MPOCTABJISAETHCS K Y Oajlax HaI[lOHATBHOT
IIKaJIK, Tak 1 3a mkajiaorw ECTS:

[Ipn HasBHOCTI y 3700yBadiB pe3yabTaTiB He(OPMAJBLHOTO HABYAHHS 33 OCBITHIM
koMroHeHTOM «Po3poOka mporpam nHa miaargopmi .NET» y mnoBHOMY 00cs3i, BU3HaHHS Ta
OIIHIOBaHHS PE3YNbTATIB 3IIMCHIOEThCS BiANOBIAHO 10 «llookeHHS TPO MOPSAOK BU3HAHHA Y
KpuBopispkoMy HaI[lOHaTbHOMY YHIBEPCHTETI pe3yjibTaTiB HaBUaHHS, OTPHUMAHUX B YMOBax
HehopManpHOI OCBITHY». Y BHMAJKY, SKIIO 32 MiACYMKaMHU BU3HaHHS pe3yibTaTiB HePOpPMaabHOIO
HaBYaHHS BU3HAETHCS TUTbKU YaCTHHA PE3yJbTaTiB HaBUAHHS, 3asIBHUKY 3apaXxOBYIOTHCS OKpeMi BUIU
HaBYaJIbHOT poOOTH 32 OCBITHIM KOMIIOHEHTOM «Po3po6ka nporpam Ha miargopmi .NET».

Hwxue HaBeseH1 OKpeMi BUAM HaBYAIBLHOI poOOTH, sIKI MOKYTh OyTH 3apaxoBaHi 3700yBaueBi
MIPH HASIBHOCTI cepTUQIKATy MPO YCIHIlIHE TPOXOHKEHHSI PEKOMEHI0BAaHUX OHJIAiH KypCiB.



15

Tema

[TocunanHs Ha pEeKOMEHJIOBaH1 KypcH

Beryn. OcHOBHI IOHATTS
moBu C#

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/introduction-programming-unity

https://foxminded.ua/cs-start-1/

OO6poOKa BUKITIOYHHX
CUTYAITii

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/introduction-programming-unity

https://foxminded.ua/cs-start-1/

Konexmii y mosi C#

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/introduction-programming-unity

https://www.coursera.org/learn/data-structures-design-patterns

https://[foxminded.ua/cs-start-1/

[Mpuamumu SOLID. OcHoBHI
MIATEPHU MTPOCKTYBAHHS

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/data-structures-design-patterns

https://foxminded.ua/cs-start-1/

OO0’ €exTHO-OpIEHTOBAHE
nporpaMyBaHHs y MoBi C#

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/csharp-class-development

https://www.coursera.org/learn/oo-development-using-c-sharp

https://foxminded.ua/cs-start-1/

Moga IHTepIPETOBAHNX 3aIUTIB
LINQ

https://training.epam.ua/Training/Details/3508?lang=ua

https://www.coursera.org/learn/oo-development-using-c-sharp

https://foxminded.ua/cs-start-1/

MIxana oniHIOBaHHSA

. . 100-6aabHa
HanionaiabHa Oninka
. . Bu3znauennss ECTS cucTreMa
mkanaa yenimnocri | ECTS .
OLiHIOBAHHSA
BIZIMIHHO/ A BIZIMIHHO - BigMiHHE BUKOHAHHS JIUIIIC 3 90100
3apaxoBaHO HE3HAYHUMH TTOMHUIIKAMHU
B JHYXE JOBPE - Buiie cepeiHpOro piBHA 3 80..89
KUIbKOMa MOMHUJIKAMHU
nobpe/ 3apaxoBaHO
C JOBPE - y niutomy npaBuiisHO poOoTa 3 7179
[IEBHOIO KUIBKICTIO IIOMUJIOK 1 HEIOIIKIB
D 3AJIOBIJIBHO - Hemoraxo, ajie 3i 3Ha4HOIO 61..70
3aOBIIBHO/ KUIBKICTIO TPYOUX TOMMIIOK
3apaxoBaHO JJOCTATHBO - BukoHaHHS 3aJ0BOJIBHSIE
E .. . 50...60
MiHIMaJIbHI TOTPEOH
£X HE3AJIOBIJIBHO - 13 MOXIMBICTIO 30..49
He3aT0BLIBHO/ He MOBTOPHOTO CKIIQJaHHS
3apaxoBaHo = HE3AJIOBIJIBHO - 3 060B's3k0BEM 0.29
MOBTOPHUM BUBYEHHSI TUCITUILIIHU



https://training.epam.ua/Training/Details/3508?lang=ua
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https://www.coursera.org/learn/introduction-programming-unity
https://training.epam.ua/Training/Details/3508?lang=ua
https://www.coursera.org/learn/introduction-programming-unity
https://www.coursera.org/learn/data-structures-design-patterns
https://training.epam.ua/Training/Details/3508?lang=ua
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11. MIEPEJIIK IMTAHB JIA HIJCYMKOBOI'O KOHTPOJIIO 3HAHDb

1
2
3
4.
5.
6
7
8
9

10.

11
12
13
14
15
16

17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.

30

31.
32.
33.
34.
35.
36.
37.

38
39
40

P OO ~NOOITS,WNE

[Tepesaru mnarpopmu. NET Hax ananmoraMu.
[Tpu3HaueHHs Ta 0COOIMBOCTI BIpTyaIbHOI MAITUHH.
[Tpu3HaueHHS OCHOBHUX MPOCTOpiB iMeH 6i0mioTexkn knaci muargopmu. NET.
Crniocobu BUKOPUCTAHHS AUPEKTHBH USing.
dopmaryBaHHs JaHUX TP X BUBEACHHI.
Buxopucranns 3aco6iB SDK st po3poOieHHs mporpam.
[Ipu3HaueHHS Ta BUKOPUCTAHHS MIEPEUHCIICHb.
[Ipu3HaueHHS Ta BUKOPUCTAHHS CTPYKTYD.
BukopucTaHHsS COUCKIB apryMEHTIB 3MIHHOT JIOBXKHHI.
Po3poOka pekypCUBHUX METO/IB.

[Ipu3HaueHHs Ta €IEMEHTH Kilacy Array.

Uuwm Binpi3HsatoThes value Bix reference type?

o take Generics? SIki mpobiemMu BOHU BUPIITYIOTH?
[Ilo poOuTk oneparop yield?

[Ipu3HadeHHs Ta BUKOPUCTaHHS €JIEMEHTIB Kiacy System.Exception.
[Tpu3HaueHHs KIHOYOBUX CHiB try, catch, finaly.
Buxopucranss Bki1aJieHUX OJIOKIB try.

Po3pobOka BacHUX KJ1aciB BUKITIOYCHb.

I'eHepyBaHHS KOPHCTYBAITBHUAIIBKAX BUKITIOUCHb.
[NepexoruteHHsT KOPUCTYBATBHUIIBKIX BUKITIOUCHb.
[IpuHIMNM 06’ €KTHO-OPIEHTOBAHOTO MIAXOY.
CHUHTaKCcUC OIUCY KJacy.

Oco0aMBOCTI CTATUYHUX €JIEMEHTIB KJIacy.
Crnenudikatopu AOCTYMy 10 eIeMeHTIB kiacy y C#.
[Topsinok iHimiamizanii 00'exTa Kiacy.

[Ipu3HadeHHs Ta BUKOPUCTAHHS MOcuiiaHHs this.
Arperaitis i criaKyBaHHS.

Cuntakcuc criagkyBanusa y C#.

[TopsinoK BUKIMKY KOHCTPYKTOPIB MPHU CIIaIKyBaHHI.
Uu 103BOJICHO MHOKMHHE CITaIkKyBaHHS B C#?
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Y yomy pi3HUII MK KIIFOYOBUMH CIIOBAaMH New Ta override nmpu rnepeBu3HavyeHHI METOAY?

[Tpunnun nomiMophizmy.

[TepeBaru koHienii moxiMopdizmy.

[ToHsATTS PO aGCTpaKTHI KJIACH Ta iX MPU3HAYCHHS.
[IpaBuna BUKOpUCTaHHS aOCTPAKTHUX KJIACIB.
[TonsaTTs npo iHTepdelicu Ta X TPU3HAYCHHS.
[IpaBuna BUKOpucTaHHS iHTEPEHCIB.

Illo Take menerat?

Uu Binpizusietsest Delegate Big Action?

LINQ.

12. IPUKJIAIX TEM IHAUBIAYAJIBHUX TPOEKTIB

. O6iK pOAMHHOTO OIO/IKETY

. O61iK yCHIIIHOCTI aKaAeMI4HO1 TPYIH
. MeHeDKMEHT 3aKiiafy XapyyBaHHS

. MeHeDKMEHT MapKiHry

. BupoO6unumii nex

. Berepunapha xiiHika

. Mara3uH npoMHUCIIOBUX TOBapiB

. KHmxxoBuii katanor

. CtpaxoBa KOMITaHis
0.

TTowrroBe BiiIeHHA

. o Take LINQ 1 7151 4oro BUKOpHUCTOBY€eThCs? HaBeiTh KilbKa MPUKIIAAIB 3aCTOCYBaHHS
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13. HABYAJIBHO-METOANYHI MATEPIAJIU 3 JUCHUIIJITHA

13.1 HaBuyaabHa Ta 10BiIKOBa JiTepaTypa

1. TIlmarpopma .NET Ta wmoBa muporpamyBanus C# 8.0: wHau. mocid. /
Konoanenko 1.B., Mapymaxk I1.0. Tepuomnins: @ OII [Mansauus B.A., 2020. 320 c.

2. Posincekuii B.A. ITlporpamyBanHs moBoto C#: HaBu. moci6. IBanHo-®DpaHKIBCHK:
Cimuk, 2016. 603 c.

3. O0’exTHO-OpieHTOBaHE MporpamyBaHHs. JlabopaTopHHUil MpaKTUKyM: HaBY. moci0. /
boiiko b.I., Omenpuyk JI.JI., Pycina H.I. KuiB: KuiBchbkuil HanioHanbHUNW YyHIBEPCUTET IM.
Tapaca llleBuenka, 2016. 90 c.

4. by6onuk B.B. O06’exTHO-Opi€eHTOBaHe mnporpaMyBaHHs: miapyd. Kwuis: IT-kuwura,
2015. 624 c.

5. Troelsen A., Japikse Ph. Pro C# 10 with .NET. Foundational Principles and
Practices in Programming. Apress Berkeley, 2019. 1328 p.

6. Albahari J, Albahari B. C# 7.0 in a Nutshell: The Definitive Reference. O'Reilly
Media, 2017. 1024 p.

7. Skeet J. C# in Depth. 3rd Edition. Manning Publications Co, 2016. 608 p.

8. Albahari J. C# 8.0. Pocket Reference. O'Reilly Media, 2019. 240 p.

9. Price M. J. C# 7 and .NET Core: Modern Cross-Platform Development. Packt
Publishing, 2017. 640 p.

10. Larman C. Applying UML and Patterns: An Introduction to Object-Oriented
Analysis and Design and Iterative Development. Pearson, 2017. 736 p.

11. Martin R. C. Clean Code: A Handbook of Agile Software Craftsmanship. 2
Edition. Pearson, 2015. 478 p.

13.2. MeToauuHa Jireparypa

1. Pubansuenxo O.I., bimamenxko C.B. Metoauudi BKa3iBKH OO0 BHKOHaHHS
nmaboparopHux poOiT 3 aucuuiLiiad «Po3poOka mporpam Ha matdopmi .NET» ansa ctya. Beix
dbopm HaBu. 3a crient. 121 «IHxeHepis mporpamHoro 3abe3neueHHs». Kpusuii Pir, 2023. 36 c.
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15. TEPMIHOJIOTTYHUM CJIOBHUK

06’ekmno-opienmosane npozpamysanus (Object-Oriented Programming) - A programming
paradigm that emphasizes the use of objects, which encapsulate data and behavior, and provides a way
to model complex systems and processes in a modular and reusable way, using principles such as
abstraction, encapsulation, inheritance, and polymorphism.

06’exm (Object) - An instance of a class that encapsulates data and behavior, and represents a
real-world entity or process. Stores state of entity

Knac (Class) - A blueprint for creating objects that defines a set of data and behavior shared by
all instances of the class.

Inkancynauyia (Encapsulation) — Encapsulation is a fundamental concept in object-oriented
programming (OOP) that involves bundling data and the methods (or functions) that operate on that
data into a single unit, called a class. The purpose of encapsulation is to ensure that the object's state
remains consistent and that changes to it are made in a controlled and predictable way. By allowing
access to the object's internal data only through specific methods, encapsulation enables the object to
enforce constraints on the data, such as ensuring that values are within a certain range or that
relationships between different data fields are maintained. One of instruments to get good
encapsulation is hiding details of class by using access modifiers.

Ycnaokysannsa (Inheritance) - Inheritance is a mechanism that allows a new class, called the
derived class or subclass, to be based on an existing class, called the base class or superclass. The
derived class inherits the properties and behavior of the base class, which it can then modify, extend,
or override as needed. This enables code reuse and allows for a more organized and modular code
structure, as common properties and behavior can be defined in the base class and reused in the
derived classes.

Honimopepizm (Polymorphism) - Polymorphism refers specifically to the ability of an object or
function to behave in different ways based on the context in which it is used. This can include subtype
polymorphism, as in OOP, but can also refer to other forms of polymorphism such as parametric
polymorphism, where a function or data type can operate on values of different types, or ad-hoc
polymorphism, where a function can behave differently based on the types of its arguments.

Abcmpaxkuis (Abstraction) - Abstraction is a fundamental concept in computer science and
programming that involves focusing on essential features or properties of an object or system, while
ignoring details that are not relevant to its function or behavior. In programming, abstraction can refer
to the process of defining and using abstract classes or interfaces that specify the essential features or
behaviors of a group of related objects, without specifying their implementation details. Abstraction is
important for creating reusable, modular, and maintainable code, as it allows programmers to work
with higher-level concepts and hide implementation details that may change over time.

Moougpixamopu oocmyny (Access modifiers) - Access modifiers are keywords in object-
oriented programming that determine the level of accessibility of classes, fields, methods, properties,
and other members of a class or object. Access modifiers control which parts of a program can access
or modify a given member, and provide a mechanism for encapsulating and hiding implementation
details. In C#, access modifiers include public, private, protected, and internal, as well as more
specialized modifiers such as protected internal or private protected. The choice of access modifier
depends on the intended use and visibility of a given member, and is an important consideration in
designing and implementing classes and objects in an OOP system.

Ilone (Field) - Field is a variable that is defined within a class or struct and represents the state
or data of an object. Fields can be accessed and modified by the methods or properties of the class, and
can be declared with access modifiers such as public, private, or protected, to control their visibility
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and accessibility, but having open fields is bad way to write your code. Fields are often used to
encapsulate data within an object and provide a way to store and retrieve data in a structured manner,
as part of the encapsulation and information hiding principles of OOP.

Bnacmusicms (Property) - Property is a member of a class or struct that provides access to a
private field or other underlying data source, and allows for reading and/or writing of the value
through getter and/or setter methods. Properties are often used as an abstraction layer to provide
controlled access to an object's state or data, and can enforce validation, calculation, or other behaviors
when the value is accessed or modified. Properties are declared with a get and/or set accessor, which
define the logic for getting or setting the value, and can be declared with access modifiers such as
public, private, or protected, to control their visibility and accessibility.

Memoo (Method) - Method is a collection of statements or instructions that perform a specific
task or action. Methods are associated with a class or object and can be called to perform a specific
action on that class or object. Methods can take input parameters and return output values. Methods are
often used to encapsulate reusable code and provide a way to perform a specific operation on an object
or system, as part of the abstraction and modularity principles of OOP.

Koncmpyxkmop (Constructor) - constructor is a special method that is called when an object of
a class is created or instantiated. The constructor is used to initialize the object's state or data, and can
take parameters or use default values. Constructors are typically used to set the initial values of an
object's fields or properties, and can perform initialization tasks such as memory allocation or resource
acquisition. Constructors are declared with the same name as the class, and can have different
signatures to support different parameter lists or overloading. The use of constructors is a fundamental
aspect of object-oriented programming and supports the encapsulation and abstraction principles.

Abocmpaxkmnuii knac (abstract class) - abstract class is a class that cannot be instantiated
directly, but serves as a template or blueprint for other classes to derive from. An abstract class may
contain one or more abstract methods, which are declared but not implemented in the abstract class
itself, but must be implemented in derived classes. Abstract classes are used to define common
behavior or characteristics that can be shared by multiple subclasses, while allowing for variation and
customization in the implementation of specific methods or properties. Abstract classes are often used
to implement the abstraction and inheritance principles of OOP, and base behavior, that must be
extended by subclasses.

Inmepgpeuc (Interface) - an interface is a collection of abstract methods and properties that
define a contract or set of behaviors that a class or object must implement. An interface defines a set of
rules or guidelines for implementing a specific feature or behavior, but does not contain any
implementation details itself. Interfaces are often used to enable polymorphism and provide a way for
objects of different types to interact with each other in a consistent way. In C#, interfaces are declared
using the interface keyword and may contain methods, properties, indexers, and events. Implementing
an interface requires a class or struct to provide concrete implementations for all the methods and
properties defined in the interface.

Buxnwuenns (Exception) - an exception is an object that represents an error or unexpected
condition that occurs during the execution of a program. Exceptions can be thrown by a method or
statement when an error occurs, and are used to signal that an operation has failed or could not be
completed. Exceptions can contain information about the type and location of the error, as well as any
relevant data or context. Exception handling is the process of detecting, responding to, and recovering
from exceptions, and is an important aspect of robust and reliable software design. In C#, exceptions
are typically handled using try-catch blocks or other structured error handling mechanisms.

Konexuin (Collection) - a collection is an object that groups together other objects or values
into a single unit, typically for the purpose of storing, organizing, or processing them in a convenient
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way. Collections can be used to represent a wide range of data structures, from simple arrays and lists
to more complex structures like sets, maps, and trees. Collections can be generic or non-generic,
depending on whether they are strongly typed or not, and can provide a variety of methods and
properties for manipulating and querying the contents of the collection. Collections are an essential
part of many programming tasks, from simple data processing to complex algorithms and data
analysis. In C#, collections are often implemented using the ICollection or IEnumerable interfaces (but
not only them), and may be provided by the standard library or custom data structures.

Y3azanvnenns (Generic) - generic refers to a feature that allows classes, methods, and other
constructs to be parameterized by one or more types, rather than being limited to a fixed set of types.
Generics provide a way to write reusable and type-safe code that can work with a wide variety of data
types, without having to create separate implementations for each type. By defining classes or methods
that can accept any type of data, generics enable greater flexibility and code reuse, while reducing the
potential for errors and inefficiencies. Generics are commonly used for collections, algorithms, and
other data structures that need to be generic and type-safe. In C#, generics are implemented using type
parameters and are declared using angle brackets (< >). Also, generics can filter types in it by using
word “where”.

Jlenezam (Delegate) - a delegate is a type that represents a reference to a method with a
specific signature or set of parameters. Delegates can be used to create and pass around references to
methods as if they were objects, allowing methods to be passed as arguments, stored as variables, and
invoked dynamically at runtime. Delegates provide a way to encapsulate and pass behavior as data,
which is a key aspect of many programming patterns and techniques. Delegates are commonly used for
event handling, asynchronous programming, and functional programming, among other things. In C#,
delegates are declared using the delegate keyword and can be instantiated using a lambda expression
or a method reference. Also, there are 2 pre-defined generic delegates: Func<T>, Action<T>, which
can cover 99% of delegates use cases.

Iooia (Event) - an event is a mechanism that allows objects to notify other objects or
components about changes or actions that occur within them. Events are commonly used for
communication and coordination between objects, and can be used to trigger specific behaviors or
reactions in response to changes in the system or user interactions. Events are typically implemented
using a publisher-subscriber model, where one object (the publisher) raises an event, and one or more
other objects (the subscribers) register to receive and handle the event. Events can be used to
implement a wide range of behaviors, from simple notifications to complex workflows and state
machines. In C#, events are declared using the event keyword and are typically implemented using
delegates or event handlers.

LINQ (Language Integrated Query) is a feature in .NET Framework that provides a uniform
way of querying data from different data sources using a consistent syntax and programming model.
LINQ enables developers to write expressive and powerful queries that can work with various data
types, including objects, databases, XML, and more. With LINQ, developers can use a single query
syntax to query and manipulate data from different sources, without having to learn multiple query
languages or APIs. LINQ supports a wide range of operations, including filtering, sorting, grouping,
joining, and aggregation, and provides a flexible and extensible framework for building complex data-
driven applications. In C# and other .NET languages, LINQ is implemented using query expressions,
lambda expressions, and extension methods.

Tunu 3nauens (Value types) - In C#, a value type is a data type that directly stores its value in
memory, rather than storing a reference to an object that contains the value. Examples of value types in
C# include integral types (such as int, long, and byte), floating-point types (such as float and double),
and the bool, char, and decimal types. Value types are typically smaller and more efficient than



22
reference types, as they do not require memory allocation on the heap and do not need to be garbage
collected. In C#, value types are passed by value, meaning that a copy of the value is passed to a
method or assigned to a variable, rather than a reference to the original value. However, value types
can also be boxed, which means that they can be wrapped in a reference type and treated as objects.

Tunu nocunans (reference type) - In C#, a reference type is a data type that stores a reference
to an object in memory, rather than storing the object directly. Examples of reference types in C#
include class types, interface types, delegate types, and array types. Reference types are allocated on
the heap and are garbage collected by the CLR (Common Language Runtime), which means that they
can be dynamically allocated and deallocated at runtime. In C#, reference types are passed by
reference, meaning that a reference to the original object is passed to a method or assigned to a
variable, rather than a copy of the object's value. This allows multiple variables or methods to access
and modify the same object. However, this also means that reference types can lead to issues such as
memory leaks and unintended modifications if not used carefully.

Hynvosi 3nauenns (null) - In programming, null is a special value that represents the absence
of a value or the lack of an object reference. It is typically used to indicate that a variable or object
does not currently hold a valid value or reference. In C#, null is the default value for reference types,
meaning that a variable that has not been initialized will hold a null reference. Attempting to access a
member or method of a null reference will result in a NullReferenceException at runtime. In contrast,
value types cannot hold null as a value, but can be made nullable using the ? operator or the
Nullable<T> structure. Handling null values is an important consideration when writing robust and
reliable code.

Ipunyun eounoi sionosioanrvnocmi (The Single Responsibility Principle) - The Single
Responsibility Principle (SRP) is a design principle in object-oriented programming that states that a
class should have only one reason to change. In other words, a class should have only one
responsibility or job, and it should not be responsible for multiple unrelated tasks. This principle helps
to improve code readability, maintainability, and reusability, as it allows classes to be focused and
specialized, rather than having a mix of unrelated functions. By separating concerns and
responsibilities into different classes, changes can be made more easily and with less risk of
introducing bugs or unintended consequences.

Ipunyun eiokpumocmi-zaxkpumocmi (The Open-Closed Principle) - The Open-Closed
Principle (OCP) is a design principle in object-oriented programming that states that software entities
(such as classes, modules, and functions) should be open for extension, but closed for modification.
This means that the behavior of an entity should be modifiable without changing its source code, by
adding new code or modules that extend its functionality. This approach promotes software reuse and
minimizes the impact of changes to the system, by reducing the need for modification and retesting of
existing code. The OCP can be achieved through techniques such as inheritance, composition, and
dependency injection.

Ipunyun niocmanoexu Jlickoea (The Liskov Substitution Principle) - The Liskov
Substitution Principle (LSP) is a design principle in object-oriented programming that states that
objects of a superclass should be replaceable with objects of its subclasses, without affecting the
correctness of the program. In other words, any derived class should be able to be used in place of its
parent class without causing errors or unexpected behavior. This principle helps to ensure that code is
modular and extensible, and that behavior is consistent and predictable across different
implementations. Violating the LSP can lead to code that is hard to understand, maintain, and test, and
can cause unexpected errors or bugs.

Ilpunyun ceepezauii inmepdgpeiicie (The Interface Segregation Principle) - The Interface
Segregation Principle (ISP) is a design principle in object-oriented programming that states that a
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client should not be forced to depend on methods it does not use. In other words, interfaces should be
designed to be as small and specific as possible, and clients should only depend on the methods that
they actually need to use. This principle helps to improve code modularity, maintainability, and
flexibility, by reducing the coupling between different components of a system. By separating
interfaces into smaller, more focused units, it becomes easier to reuse and replace components, and to
write tests that cover specific behavior.

Ipunyun ineepcii 3anencnocmeii (The Dependency Inversion Principle ) - The Dependency
Inversion Principle (DIP) is a design principle in object-oriented programming that states that high-
level modules should not depend on low-level modules, but both should depend on abstractions.
Additionally, abstractions should not depend on details, but details should depend on abstractions. This
principle helps to promote loose coupling between components of a system, which makes the system
more modular, flexible, and maintainable. By relying on abstractions rather than concrete
implementations, it becomes easier to change components without affecting other parts of the system.
DIP can be implemented using techniques such as dependency injection, inversion of control, and
interface-based programming.
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