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PoGoua nporpamMa ckiiajieHa Ha OCHOBI OCBITHBO-TIpodeciiinoi nporpamu «1LTyaHui
{HTeNeKT» TMiAroToBKM OakanaBpa ramy3i 3Hane F  “IHdopmamiiini  TexHOJIOTII”
creriansrocti F3 «KoMm’roTepHi Haykm», 3arBep/pkeHoi Buenoro paxoro 3YHY
(mpoToko Ne 8 Bix 26.06.2025 p.).

PoGouy nporpamy ckias goueHt kadeapu IOCY, k.1.H., nouent [1aio BUKOBUM

Po6oua mporpama 3aTBepikeHa Ha 3acigaHHi  Kadeapu  iHdopmauiiHO-
OOUHMCITIOBATLHHUX CHCTEM i yNpaRyIiHHs, mpoTokos Ne 1 Bix 26 ceprnst 2025 p,

B.o. 3aBimyBaua Kabeapu p > Hapis BACUJIBKIB

7

["apaHT 0¢BiTHRO-TIpOdECIHOT

nporpamy "LITyunnii inrenexr", %
KaHJ. TeXH. HayK, JOLEHT { Bacuis KOBAJIb



CTPYKTYPA POBOUYOI IPOI'PAMU HABYAJIbHOI JUCLIUILJIIHU
" CYUHACHI TAPAIUT'MU TPOT'PAMYBAHHA "

1. Onuc pucuumiainm ' CYHYACHI TAPAIMUT'MHA ITPOTPAMYBAHHA "

Jncuuniina
«CyuacHi napagurmMu
NpPorpaMmyBaHHs»

I'any3s 3HaHB,
crneniajbHICTh,
CBO

XapakrepucTHKa
HABYAJILHOI JUCIMILTIHA

KinbkicTh KpeauTiB — 3

["amy3b 3HaHb —
F “Iadopmarriitai
TEXHOJIOT1i”

Craryc AMCHUITIHAS
000B’s13KOBA JUCIHUILUTIHA ITUKITY
npodeciiftHOl MiATOTOBKU

MoBa HaBYaHHA:

Ykpaincbka

KinpkicTh 3a11KOBUX
MOAYJIB — 4

CroewmanpHicTh — F3
«Komm’roTepHi
HayKu»

Pik miarorosku: 1
Cemectp: 2

KijpKicTh 3MICTOBUX
MOIYIB — 3

OCBITHBO-
npodeciiina
nporpama
«IHITyunun
THTCICKT

Jlexmii: 14 rox.

JlaGopartopHi 3ausatts: 30 rog.

3arajpHa KUIbKICTh
roaud — 90

CrtyniHp BHIIOT
OCBITH — OaKanaBp

Camocriitna po6ota: 38 roj.

Tpeninr: 6 rog.

InuBinyansHa poboTa: 2 roju.

TwxHEeBUX roaud — 6,
3 HUX ayJUTOPHUX — 3 TO/I.

Bu mmiIcyMKOBOTO KOHTPOJTO —
3aJIIK




2. MeTa i 3aBAaHHA IUCHUILTIHA
"CYUACHI HAPAJIUT'MU ITPOTPAMYBAHHA"

2.1. MeTa BUBYCHHSA TUCHHUILIIHHA

Mera BuBYeHHS aucnumuniak «CydacHi MapajurMu MPOTpaMyBaHHSI» — JTaTH
CTyJICHTaM CHCTEMaTH30BaHI BIJJOMOCTI IPO OCHOBHI MPUHIIMON  PO3POOKHU
IpOrpamMHOro 3a0e3MeUeHHs, METOIM Ta OCOOJIMBOCTI peati3allii mporpaMHOro KOay Ta
IIPOBECTH OTJISAJT OCHOBHUX TEXHOJIOTiH pO3pOOKH MPOTPaMHOTO 3a0€3MeUeHHSI.

2.2. 3aB1aHHA BUBYEHHS JUCHHUILTIHA
B pe3yibTaTi BUBUCHHS TUCIUTLIIHU CTYICHT TOBUHEH:

1.  po3ymiTH mpoIecH Ta TEXHOJOTii CTBOPEHHS MPOrPaMHOTO 3a0e3MeUCHHS,
CepBICiB, Ta IHTep(PEICIB 3 iHTErpaIli€l0 30BHIIMIHIX JJAHUX 1 MPOTPAMHUX MPOYKTIB;
2. aHaJi3yBaTH Ta apryMEHTYBaTH PIIIEHHS IOJ0 METOJIB PO3pOOKH BeO-

3aCTOCYBaHb, MOJIEJIEH iX apXiTEKTyp, 3ac001B 1HTErpallii IPOrpaMHOro 3a0e3nedyeHHs 13
30BHILIHIMHU JaHUMHU Ta MPOTPAaMHUMH MPOAYKTaMH, METOJIB 3a0e3neueHHs] Oe3MeKu
KOJAY Ta JJaHUX TOIIIO;

3. 3AliCHIOBATHM  CHHTE3  apXITeKTypH 1 e(QEeKTUBHUX  aJrOpPUTMIB
(GYHKI[IOHYBaHHS ~ MPOTrpamMHOro  3a0e3MedYeHHs B MpOIeci,  MOJEITIOBaHHS,
MPOCKTYBaHHS Ta MPOTpamMyBaHHS MPOTPAMHOTO 3a0€3MEYeHHS CKIAIHUX OO0 E€KTIB 1
CUCTEM NMPOQeCiitHOI AISTBHOCTI.

4. MPOBOJAUTH €MITIPUYHI JOCTIIKEHHS, OI[IHIOBAaTH €(PEKTUBHICTh PIIICHb Ta
AKICTh TPOTPAMHOT0 3a0€3MEeUeHHs, BU3HAUaTH KpuUTepii BUOOpY miatgopmu s
PO3pOOKHM TporpaMHOro 3a0e3meueHHs.

2.3. HailiMeHyBaHHSI Ta ONHMC KOMIIETEHTHOCTeid, (POpPMYBAHHS SAKHMX
3a0e3nevy€e BUBYEHHS AMCUMIIIHU:

CK3. 3pmatHicTh 10 JOTIYHOTO MHCIICHHS, MOOYIOBH JIOTIYHMX BHUCHOBKIB,
BUKOPHUCTAaHHA (DOPMAJIBHUX MOB 1 MOJIEJIeH aNrOpUTMIYHUX OOUYUCIIEHb, TPOEKTYBaHHS,
pO3pOOICHHS ¥ aHaii3y alrOpUTMIB, OI[IHIOBaHHS iX €()EKTHUBHOCTI Ta CKJIAIHOCTI,
pPO3B’SI3HOCTI  Ta HEPO3B’SI3HOCTI  AITOPUTMIYHHUX TPoOJIeM Ui aJleKBaTHOTO
MOJICTIIOBAHHSI TMpPEeIMETHUX o0yiacTell 1 CTBOPEHHS NpOrpaMHUX Ta 1H(OpMAaLIHHUX
CUCTEM.

CK8. 3paTHiCcTh NpPOEKTYBaTH Ta pO3pOOJATH MporpamHe 3ale3meueHHs 13
3aCTOCYBAaHHSAM pI3HHX MAapaJurM MPOTPaMyBaHHS: Y3arajibHEHOro, 00 €KTHO-
OPIEHTOBAHOTO, (PYHKIIOHAJIBHOTO, JIOTIYHOTO, 3 BIAMOBIAHUMU MOJEIISIMH, METOJaMU
i anropuTMaM# 0OYMCIIeHb, CTPYKTYpaMU JaHHUX 1 MEXaHI13MaMH YIPaBIIiHHS.

CK13. 3aaTHicTh 10 PO3POOKH MEPEkKEBOr0 MPOTPAMHOTO 3a0e3MedeHHs, 110
(GYHKI[IOHYE Ha OCHOBI PI3HUX TOIOJIOTIH CTPYKTYpOBaHMX KaOEIbHUX CHUCTEM,
BUKOPHUCTOBYE KOMIT FOTEPHI CHUCTEMHU 1 MEpexXl Mepenadl JaHUX Ta aHaI3ye SIKICTh
poOOTH KOMIT' IOTEPHUX MEPEXK.

2.4. [lepenymMoBH 1JIsi BUBYEHHS M CHUIIiHI
BuBuenns kypcy ,,Cy4acHi mapaJurmMy mporpaMmyBaHHS Tependadae HasBHICTb
CUCTEMAaTUYHMX Ta IPYHTOBHUX 3HaHb 13 TUCHUIUTIHU « OCHOBU IPOrpaMyBaHHS».



2.5. Pe3yibTaTH HABYAHHA

[1PS5. IlIpoexktyBaTu, po3poOJsSTH Ta aHAII3yBaTH aJrOPUTMHU PO3B’sI3aHHS
OOUYMCITIOBAIBHUX Ta JIOTIYHUX 3a7a4, OI[IHIOBaTH €QEeKTUBHICTh Ta CKIAIHICTh
QITOPUTMIB Ha OCHOBI 3aCTOCYBaHHS (OpMallbHUX MOJEJNEH alropuTMmiB Ta
00UYHCITIOBaHUX (DYHKITIMH.

[1P9. Po3pobnsatu mporpaMHi MOAENI MPEAMETHUX CEpPEIOBHIL, BUOMpPATU
napajurMy TMPOTPAMyBaHHS 3 TIO3WINM 3pYYHOCTI Ta SKOCTI 3aCTOCYBaHHS IS
peatizailii METO/IiB Ta aJIrOPUTMIB PO3B’sI3aHHS 33]a4 B rayly31 KOMI IOTEPHUX HAYK.

[TP13. BosogiT MOBaMU CHCTEMHOTO MPOTpaMyBaHHS Ta METOJAAMH PO3POOKHU
nporpaM, 1o B3a€EMOAIIOTH 3 KOMIIOHEHTAMH KOMIT IOTEPHUX CHUCTEM, 3HATH MEPEekHi
TEXHOJOT1], apXITEeKTYpPH KOMIT FOTEPHUX MEPEX, MaTH MPAKTUYHI HABUYKH TEXHOJOTI1
aJIMIHICTPYBAHHS KOMIT FOTEPHUX MEPEX Ta IX MpOorpaMHOro 3a0e3rneyeHHs.

3. IlIporpama HaBYAJBHOI JUCUMILTIHA
«CYYACHI TAPAIUTMU ITPOT'PAMYBAHHS» (Uactuna 1)

3micToBuii MoayJab 1. ba3oBi mapaagurMmy nporpaMyBaHHA TA AJTOPUTMHA

Tema 1. Ocnoeu napaduzm npozpamyeanns ma anzopummu

[TapagurMu 1 MOBHM MpoTrpaMyBaHHS. Y3arajibHEHE, 00 €KTHO-OpPIEHTOBAHE,
dbyHKIIIOHaNBHE 1 JIOTIYHE MporpamyBaHHA. I[Iporpamui cepemoBuIia. AJITOpUTMU
pO3B’si3aHHST OOYMCIIOBAJIBHUX Ta JIOTi4HMX 3amad. OmiHka e(eKTUBHOCTI Ta
CKJIaIHOCT1 aJITOPUTMIB.

Tema 2. @ynkuyii ma pexypcis
OronomienHss (yHKIIN, mepeaada MmapamMeTpiB, peKypcid, malbraoHu (yHKIH,
BKa31BHUKHU Ha (PyHKIII.

3micToBUi MOAYJIb 2. O0'€KTHO-OPIEHTOBAHE MPOrPAMYBAHHS TA MOACJTIOBAHHS

Tema 3. Ocnoeu 06'ckmno-opicHmosano02o NPOZPamyeaHHs

[Mpunmunu  OOII.  AOGcTparyBaHHs, MOAYJIBHICTh, JOCTYIIOM [0 JaHUX,
KOHCTPYKTOPH, J€CTPYKTOPH Ta CTATUYHI WICHH KJIaCy.

Tema 4. Ycnaokysanns, nonimophizm ma nepesanmazxceHns onepayii

MexaHi3M ycniagkyBaHHs, MOIIMOpd13M, BipTyaibH1 (YHKIIIT Ta MEepPeBaHTAXKECHHS
onepartiu.

Tema 5. Yuighikosana moea mooenrwsanns UML

3aranmpHa xapakrepuctuka. [liarpamm. 300pakeHHs Kiacy. Acorarii Mix
KJlacaMu. Arperaitisi Ta KOMIO3HIIis. Y3aralbHEHHS Ta 3aJIe)KHOCTI.

Tema 6. Illabnonu ma cmanoapmna 0ioniomexa wadioHie



[TapamerpuzoBani ¢yHkiii Ta kinacu. Pobora 3 6i6miorexkamu C++ (STL, Boost,
OpenCYV, Dlib, TensorFlow), siki 3a6e3meuytoTh J0AaTKOBY (DyHKIIOHAJIbHICTb, 30KpeMa
KOMI'TOTEpHUI 31p Ta MallIMHHE HABYaHHSI.

3micToBuii Moay.Jab 3. Bzaemoaiss nporpaMHUX KOMIIOHEHTIB TA MepeKeBe
NPoOrpaMyBaHHA

Tema 7. B3acmooia mirc npozpamHumu KOMROHEHMAMU: COKEMU Ma Mepexcesi
npPOmMoOKoOIU

Po3pobka nporpamuoro 3a6e3nedeHHs st Windows. Ipornecu ta motoku B OC
Windows. PobGota 3 MepexeBUMH NPOTOKOJIAMH Ta MPOrpaMHUM 1HTepdeiicom
IPOTOKOJIB 3a Jornomororo cokeTiB API Ta Boost.Asio.

4. CTpyKTypa 3aj1iKOBOr0 KpeauTy 3 TUCHUITiHA
«CYYACHI TAPAUT'MU ITPOT'PAMYBAHHS» (Uactuna 1)
JdenHa ¢popma HaBYAHHA

KinbkicTh roqun

Tema Jlexii Jladopa- [InguBinya-|Tpeninr)Camocriiina] KoHTpoabHi
TOpHi JIbHA podoTa 3ax0aH
3aHATTA | poboTa

3micToBuii Moayasb 1. ba3oBi napagurMu NporpaMyBaHHS Ta aJITOPUTMH

Tema 1. OcHoBu mapaaurm ) ) ) 5 OnwuTyBaHHS MiJ
IpOrpaMyBaHHsI Ta AJITOPUTMHU 9ac 3aHATTS

. 0,5 .
Tema 2. dyHKLIT Ta peKypcist 5 ) 5 OnutyBaHHS ]

qgac 3aHATTA

3micToBuii Moayb 2. O0'€KTHO-0Pi€HTOBaHe MPOrpaMyBaHHS Ta MOJeTIOBAHHA

Tema 3. OcHOBU 00'€KTHO- ) 5 OnutyBaHHS Hif
OpIEHTOBAHOTO MPOTPAMYyBAHHS 2 4 9ac 3aHATTS
Tewma 4. YcnaakyBaHHs, 5 OnwuTyBaHHS ITi.1
noimopdi3zMm Ta 2 2 qac 3aHATTS
MIEPEBAHTAXKEHHS OTeparliit 0.5

Tewma 5. YHidikoBana MoBa ’ 6 OmuTyBaHHSI i
Mopenopanas UML 1 4 Yac 3aHATTA
Tewma 6. [llabmonu Ta 6 OnuTyBaHHs i
cTanjapTHa 0i0IioTeKa 2 8 qac 3aHATTA

ra0JIOHIB

3micToBuii Mmoayan 3. Bzaemonist mpo

IrpaMHHUX KOMIIOHEHTIB Ta MeEpeEKeBe MporpamyBaHHA

Tema 7. B3aemonist Mix 2 6 OnuTyBaHHS Hif
HNPOTrPaMHUMHU KOMIIOHEHTaMU: 3 g 1 Yac 3aHATTS
COKETHU Ta MEpPEeXKEeBi

POTOKOJIH

Pasom 14 30 2 6 38




5. TemaTuka J1a00pPATOPHUX 3AHATH

Kepytoui ctpykrypu B C++.

OyHKIi1 Ta mabJoHu QYHKITIH.

PoGota 3 kimacamu, iHKanCyIslist, KOHCTPYKTOPH Ta AECTPYKTOPH.
Peamizaiiis ycnagkyBaHHs Ta ojiiMopdizmy

AHai3 1 IpOeKTyBaHHS MPOrpaMHKX cucTeM Ha ocHoBl UML.
[ITabnounu knacis Ta STL

Po6ora 3 616miorekamu C++: STL, Boost, OpenCV, Dlib, TensorFlow
CrBopenns nporecis 1 motokiB B OC Windows

Po3pobka mepexeBux 3acrocyHkiB B OC Windows

XA E DD =

6. Camocriiina podoTa

CTyneHTu TpOBOAATH MOCTIIPKEHHA Ha OOpaHy 3 IMOJAHOTO HIDKYE MEepesiKy
TEMY Ta TOTYIOTh Pe3yJIbTaTH JOCIIPKEHHS y BUIIIA1 pedepaTy Ta BUKOHYIOTh OJHE 13
NPAKTUYHUX 1HIMBITyalbHUX 3aBAaHb.

[lepenik Tem:
OO0’ exTHUH MAX1] B 00’ €KTHO-OPIEHTOBAHOMY ITPOrPaMyBaHHI.
Knacudikartiis B 00’ €KTHO-OpI€EHTOBAHOMY aHaJIi31.
OO0’ eKTHO-OpiEHTOBAaHE NMPOEKTyBaHHA. CHcTemMa Mo3Ha4Y€Hb.
Inentudikarris 38’ A3KiB MiXK KJacaMu Ta 00’ €KTaMHu.
OO0’ €eKTHO-OPIEHTOBAHE MPOTrPaMyBaHHS B KUTTEBOMY LUK pO3POOKH MPOrpaMH.
[lepeBaru Ta HeIOMIKK 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYBaHHS.
Biggomenas Mk 00’ €eKTaMU.
BigHoIreHas MiX Kj1acaMHu.
B3aemo3B’s13k1 KI1aciB Ta 00’ €KTIB.
10. TlepeBaHTaxeHHS OTIEPATOPIB.
11. HacnigyBaHHS.
12. BipryanbHi QyHKIIIi.
13. A6cTpakTHi KacH.
14. KoHTpoJib 1OCTYNYy 10 YWICHIB Kjacy.
15. [lTabmoHM Kiacis.
16. ITapameTpuzoBaHi GyHKII.
17. O6poOka BUHATKOBUX CUTYAIlIN.
18. MuoxuHHE HacmiayBaHHs. KepyBaHHS TOCTYIOM.
19. Indopmarrist mpo TUIT HA eTarni BUKOHAHHS.
20. CrangapTHi KOHTEHHEPH.
21. Bu3HayeHHs HOBOTO KOHTEWHEpA.
22. AITOpUTMU CTaHJIAPTHOI O10TI0TEKHU.
23. ITepatopu 1 po3mOIia mam’ Ti.
24. IToToku BBO1y/BUBOY.
25. CtangapTHi 010T10TEKH.

A e A
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[lepenik mpakTUYHUX 1HIWBIIyaJbHUX 3aBIaHb:
CTBOpPUTH BEKTOp, IO MICTUTh 00’ €KTH Kjacy ‘“‘y4acHHK: Tpi3BHUIIE, TenedoH,
aapeca. [IpogeMoHCTpyBaTH OCHOBHI OMEpallii 3 KOHTEHHEPOM.
CTBOpUTH CIHCOK, IO MICTUTh 00 €KTH Kjiacy “dirypa”: KoopAuWHATH Ha
m1axiBHuLl, Kouip. [IporeMoHCTpyBaTH OCHOBHI Omepalii 3 KOHTEHHEPOM.
CtBopuTH uepry, U0 MICTUTh OO0’ €KTH Kiacy ‘“TIPIMOKYTHHUK : KOOpPJIWHATH
BEPXHBOTO  JIBOTO 1 HIKHBOTO TIPABOrO  KYTIB, TMOPSIKOBUM  HOMeEp.
[IpogemMoHCTpYBaTH OCHOBHI Omepallii 3 KOHTCHHEPOM.
CTBOpUTH CTEK, II0 MICTUTh 00 €KTH Kjacy ‘“‘HOTa”: Ha3Ba, OKTaBa, TPUBAIICTh
3By4aHHs. [IpogeMoHCTpyBaT OCHOBHI Omepallii 3 KOHTEHHEPOM.
CTBOpUTH BEKTOP, 110 MICTUTH 00’ €KTH KJlacy “irpainka’: 1iHa, Ha3Ba, KUIbKICTh Ha
ckiazi. [IpogeMoHCTpyBaTH OCHOBHI orepallii 3 KOHTEHHEPOM.
CTBOpUTH CIUCOK, IO MICTUTh 00’ €KTH KJIacy “TOAWHHMK: CTHJIb B1JTOOpaKeHHS
(24 4m 12), roguHu, XBWINHHU, CeKyHIU. [IpogeMOHCTpyBaTH OCHOBHI omepamii 3
KOHTEUHEPOM.
CTtBOpUTH Yepry, 10 MICTUTh 00’ €kTH kiacy ‘“ToBap”: Ha3Ba, MOPSIKOBUN HOMED,
NocTavyajabHUK, I11HA, KIJIBKICTh OAWHUIL. [IpogeMOHCTpYBaTH OCHOBHI omeparlii 3
KOHTEUHEPOM.
CTBOpUTH CIHUCOK, IO MICTUTh 00’ €KTH Kiacy “Touka Ha MJIOMmMHI”: KOOPAUHATH.
[TpogemMoHCTpyBaTH OCHOBHI omeparlii 3 KOHTEHHEPOM.
CTBOpUTH CIIMCOK, IIO MICTUTh 00’ €KTH KJacy ‘“‘yYaCHMK 3MaraHb . KpaiHa, BUJ
CHOpTY, Ha3Ba yyacHuKa. [IpoieMOHCTpyBaT OCHOBHI orepallii 3 KOHTEHHEPOM.
CTBOpUTH CTEK, IO MICTUTh O0’€KTH KJacy “‘IOBre 4YMcio’: KUIBKICTh 3HaKiB,
OCHOBa CHUCTeMH yHclieHHs. [IpogeMOoHCTpyBaTH OCHOBHI Omepailii 3 KOHTEHHEPOM.
CrtBoputu BEKTOD, 10 MICTHTD 00’ exTH KJ1acy “PamioCranmis’:
KOOpJIMHATH_4YacToTa, Ha3Ba. [IpolieMOHCTpyBaTH  OCHOBHI  omepamii 3
KOHTEUHEPOM.
CTBOpUTH BEKTOP, IO MICTUTHh 00’ €KTH KJacy * icToTa ~: KOOpJIMHATH, BIK, Ha3Ba.
[TpogemMoHCTpyBaTH OCHOBHI omepariii 3 KOHTEHHEPOM.
CTBOpUTH YepTy, IO MICTUTh 00 €KTH Kjacy “KJIIMaTU4YHI YMOBHU : TeMIeparypa.
OCBITJICHICTb. BOJIOTICTh, KHCIJIOTHICTh TpaHTa . I[IpoJeMOHCTpyBaTH OCHOBHI
oneparrii 3 KOHTEHHEPOM.
CtBopuTH Yepry, MmO MICTHTh OO0 €KTH Kiacy ‘‘7aBad’: TOTOYHE 3HAYCHHS,
MaKCUMaJbHO 1 MiHIMaabHO jJomycTtumi, Tun (t, p, i, pH), curHam TpuBOrH.
[IpogemMoHCTpYBaTH OCHOBHI Omepallii 3 KOHTCHHEPOM.
CTBOpUTH CIIUCOK, 110 MICTUTh 00’ €KTH KJIacy “TOBap Ha CKJIaJi’~: Ha3Ba, KIJIbKICTb,
micre po3ranryBanHs. [IpogeMoHCTpyBaTH OCHOBHI omepariii 3 KOHTEHHEPOM.
CtBOpUTH €K, IO MICTUTh 00’ €KTH Kiacy “@pa3a’: (KUIbKICTb CHiB, KUIBKICTb
CHMBOJIIB, KIJBKICTh PI3HUX CHUMBOJIB. [IpojieMOHCTpyBaTH OCHOBHI omeparii 3
KOHTEUHEPOM.
CTBOpUTH BEKTOP, IO MICTUTh 00’ €KTH Kjacy “koJio”: X, y, R. [IpogemoHcTpyBaTn
OCHOBHI oreparlii 3 KOHTEHHEPOM.
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. CTBOpUTH CITUCOK, 1110 MICTUTh 00’ €KTH KJacy “kHura’: koa Y JIK, Ha3Ba, aBTop, pik

BUJAHHS, KIUIbKICTh CTOpIHOK. [IpomeMoHCTpyBaTH OCHOBHI —omepaumii 3

KOHTEUHEPOM.

CTBOpUTH BEKTOP, 110 MICTUTh 00’ €KTH KJlacy “‘00yiagHaHHS : Ha3Ba, BapTICTh, aTa

BUTOTOBJIEHHS, rpyna (5, 15, 25 — amopTu3aiiis) 1 kiac “mojaepHizailis 00J1alHaHHS

(Iata peMOHTY, BapTiCTb peMOHTY). lIpogeMoHCTpyBaTM OCHOBHI omneparii 3

KOHTEUHEPOM.

CtBopuTH J€K, LI0 MICTUTh O00’€KTH Kiacy “ToBap”’: Ha3Ba, BHUPOOHUK.

[IpogemMoHCTpYBaTH OCHOBHI Omepaillii 3 KOHTCHHEPOM.

CTBOpUTH BEKTOpP, IO MICTUTh OO0’ €KTH Kiacy ‘“‘OaHKIBCBKMM paxyHOK’: Ha3Ba

O0anky, Homep paxyHky, M®O. IlpogemMoHCTpyBaTH OCHOBHI omepamii 3

KOHTEUHEPOM.

CTBOpUTH Yepry 3 MPUOPITETOM, IO MICTUTh 00’ €KTH KJIacy “HiAKIIOUEHHS : Ha3Ba

Mepexi, Tapud, HasBHICTh NuUIBIH. IIpomeMOHCTpyBaTH OCHOBHI ormeparnii 3

KOHTEUHEPOM.

CTBOpUTH BEKTOD, 1110 MICTUTh 00’ €KTH KJIacy “irpamika’: 1[iHa, Ha3Ba, KUIbKICTh Ha

cknaai. [IpogemMoHcTpyBaTH OCHOBHI omeparlii 3 KOHTEHHEPOM.

CTBOpUTH €K, 110 MICTUTh 00’ €KTH KJacy ‘‘y4aCHHK 3MaraHb’ : KpaiHa, BUJ| CIIOPTY,

Ha3Ba yyacHuKa. [I[poeMOHCTpyBaTH OCHOBHI Orepallii 3 KOHTEHHEPOM.

.CTBOpUTH JI€K, IO MICTUTh OO0’€KTH KJIacy ‘“‘ToBap”: Ha3Ba, BHUPOOHUK.
[TpogemMoHCTpyBaTH OCHOBHI Omeparlii 3 KOHTEHHEPOM.

7. TpeHiHT 3 IUCHUIIIHA

Ne Bun pobotu [Topsimox mpoBeACHHS TPEHIHTY
3/n
1. | BerynHa yactuHa O3HallOMJIEHHSI CTYJEHTIB 3 TEMOI0 TPEHIHTOBOTO

3auaTTd  «Pobotra 3 O10miorekamu C++ s
KOMII’ FOTEPHOTO 30py» 1 BUa4a 3aBJaHHs;

2. | IIpakTuyHa yacTUHA 1. Osnaitfomutucs 3 ochoBamu OpenCV Ta Dlib.
2. Bukonatu 3aBmaHHS 3 00pOOKM 300pa)KeHb 3a
nonoMororw OpenCV  (Hampukiial, BUSBICHHA
KpaiB abo (iabTparis).
3. Buxopuctaru Dlib qyst po3nizHaBanHs o014 abo
TPEKIHTY 00’ EKTIB.
4. Odopmut 3BIT 13 KOAOM, pe3yjibTaTaMH Ta
OIMCOM BUKOHAHHSA 3aBJIaHb.

3. | IlinBenenus miacymkiB | OOroBOpeHHs pe3ysbTaTiB, aHANI3 TOMUJIOK Ta

KOMIT FOTEPHOTO 30DpY.

8. 3aco0u oiHIOBAHHS Ta METOAH AEMOHCTPYBAHHS pe3yJbTaTiB
HABYaHHSA
VY mponeci BuBueHHS AuCHUILTIHU «CydyacHl mapagurMu MpOTrpamMyBaHHS»

BHKOPHUCTOBYIOTBHCA HaCTyrIHi 3aco0u OHiHIOBaHHH Ta MCTOJU JCMOHCTPYBAHHS
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pe3yJIbTaTiB HABYaHHS:
- TIOTOYHE TECTYBAaHHS Ta ONMUTYBaHHS;
- OLIHIOBaHHS PE3YJIbTaTIB JIAOOPATOPHUX POOIT;
- OIIIHIOBAaHHS BUKOHAHHS 3aBJaHb TPEHIHTY;
- OIIIHIOBaHHS BUKOHAHHS 3aBJaHb CAMOCTIIHOI pOOOTH.

9. KpuTepii, popMu N0OTOYHOIr0 TAa MiICYMKOBOI0 KOHTPOJIIO
[TincymkoBmit Gan (3a 100-0anmpHOIO mIKanow) 3 auchumunian «CydacHi
napagurMy IporpaMyBaHHS» BU3HAYAETHCS SIK CEPEIHbO3BAKEHA BEIMYMHA, 3aJIEKHO
BiJl TUTOMOI Baru KOKHO1 CKJIaJI0BO1 3TIKOBOTO KPEAUTY:

Monayns 1 Monayns 2 Monyns 3 Monayns 4
20 % 20 % 20 % 20 % 5% 15%
IToroune MonynsHui [Toroyne oniHIOBaHHA MoaynabHuit TpeHinr Camocrtiiina
OIIIHIOBAaHHS KOHTPOJIB 1 KOHTPOJIb 2 pobora
OLiHKa BU3HAYa€ThCS MopynbHa OLiHKa BU3HAYa€ThCS MonaynbHa Bukonanss Bukonanus
SIK CepeIHE KOHTpOJIbHA SIK CEpEeTHE KOHTPOJIbHA 3aBlIaHb MiJ] | 3aBIAHHS IJIs
apupMeTHyHe 3 pobora apupMeTHyHe 3 poboTa 4ac TPEHIHTy | caMOCTiHHOT
OIIiHOK, oTpuMaHuX 3a | (15 TecToBuX OIIIHOK, OTPUMaHUX 32 (15 TecroBux | (4 3aBmaHHA) poboTu
BHKOHAHHA 1 3aXUCT 4 3aBIaHb Ta | BHUKOHAHHS 1 3aXUCT 5 3aBJaHb Ta |
1a00paTOPHHUX POOIT MIPAKTUIHE) 1a00paTOPHHUX POOIT MIPaKTUIHE)

Moayas 1 Ta MoayJb 2 BKIIOYAIOTh IO JIBI CKJIAJO0Bl 32 SKUMH OI[IHIOIOTH
3HAHHS CTYJICHTA!

1. “IloTouHe ONiHIOBAHHA” - OIllHKA BU3HAYAETHCA SAK CEPEIAHE
apudMeTHYHE OIIHOK, OTPUMAaHUX 32 BUKOHAHHS Ta 3aXUCT 4 1ab0paTOpHUX POOIT.
ECTS, N
Gamn Kpurepii oninroBanus
A Bukonani Bci 3aBmaHHsA JabopaTopHOi poOoTH. PeamizoBaHuii KOJ TporpaMyd € Mpare3aaTHUM,
90 100 ONTHMI30BaHMM Ta CTPYKTypoBaHUM. [IpaBWIILHO BUKOHaHI BCi eTamu poOOTH (HaJamTyBaHHSI

CepeloBUINa, IPOTpaMyBaHHsI, BiIAr0KEHHS, IepeBipKa pe3yabTaTiB). 3BIT 0(OPMIIEHO aKypaTHO 3
MOSICHEHHSIM TIPUHIIAIIB poOoTh mporpamu. CTyZCHT BIIEBHEHO BiJIMIOBiZa€ Ha 3alMTaHHS BUKJIaaada,
HaJa€ MOBHI MOSCHEHHS, BMI€ y3araJbHUTH PE3yJbTaTH Ta BiJIOBiJae Ha JOJATKOBI 3alMTaHHS. 3BIiT
0(OpPMIICHO aKypaTHO 3 MOSCHEHHSIM NPUHIIHITB POOOTH Iporpam ta 0€3 NOMHUIIOK.

B BukoHaHi BCi OCHOBHI 3aBIaHHsS Ta YaCTWHA JOJATKOBHX. Pe3ynpTaTH mparesjarHi, Xoda NPUCYTHI
IpiObHI Hero4yHOCTi y KoAi 4y omuci. CTYIEHT NEMOHCTPYE 10Ope PO3YMIHHS TEMH Ta HOSICHIOE

85-89 KJIFOYOBI pIlICHHs. 3BIT MiCTUTh HE3HAYHI HEJIOJIKU B O()OPMIICHHI.

C BukonaHi Bci OCHOBHI 3aBjaHHA, aje Oe3 nmonmarkoBux. Ilporpama mpaitoe, ane 3 OOMEKEHHSIMH
(BiICYTHI JOJATKOBI IEPEBIPKH, KO NPOrpamMH HE ONTHMI30BaHWi, BIACYTHS 00poOKa BHHATKOBHX
curyauiit). YacTkoBO 3po0ieHMid aHai3 OTpUMaHUX pe3yJbTaTiB. Y 3BiTi € HEAONIKU B OPOPMIICHHI
a0o onuc.

75-84

D BukoHaHa nuie yacTHHA OCHOBHUX 3aB/aHb. [IpecTaBiicHi PillIeHHs MiCTATh CYTTEBI HEJOMIKU B KOI1
a0o Jsorini poOoTH, ane CTyIEHT JAeMOHCTpye 0a3oBe po3yMiHHs TeMu. PoOoTa BHMKOHaHa 3a 3pa3KoM,
6574 0e3 BIIACHHUX MOsSCHEHb. AHAJII3 Ta BUCHOBKY HETIOBHI a00 HETOYHI. Y 3BITi € IOMWJIKH Y1 TIPOIYCKH.

E Bukonano miHiManpHy 4acTHHY 0a30BHX 3aBIaHb 3 JOMOMOIOI0 BHKIamada. OTpuMaHi pe3ylbTaTh
0OMeXeHO Tpare3aaTHi. AHaIi3 Ta BACHOBKH BiJICYTHI a00 MOBEpPXHEBI. 3BIT Ma€ 3HAYHI HEJIOIKH.

60— 64
FX Binburicte 3aBnaHb He BHKOHaHO. Kon mporpamu abo BiacyTHil, abo HenpauesgatHuid. CTyaeHT He
35-59 MOJK€ TIOSICHUTH CBOI JIii Ta HE po3yMi€e cyTi JabopaTopHOi poOOTH. 3BIT BiJICYyTHIN ab0 He BiAMOBimae
BHMOTaM.
2. “MoayJbpHHMii KOHTPOJIB”’ OILIIHKAa BHM3HAYAETHCS 3a pe3yJibTaTaMu

CKJIaJIaHHA TecTy. TecT BkItoyae 15 muTaHb TEOPETUYHOTO XapaKTepy, AKI OXOIUTIOIOTh
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OCHOBHI TEMU JUCITUIUTIHYU Ta OJIHE 3aBJaHHS MPAKTUYHOTO XapaKTepy. 3arajabHe YUCIIO
OaJtiB, MO0 OTPUMAaB CTYJEHT, TIOKA3y€ HACKUIBKHM BIH Ma€ TIMOOKI, MIITHI 1 CHCTeMHI
3HAHHS 13 JUCLIUIUIIHM.

BukonaHHs TeCTOBUX 3aBIaHb OIIHIOETHCA 32 60-0albHOIO MTKANOK, TOMY OJIHA
npaBWJIbHA BIJNOBIIb HA TECTOBE 3aBJaHHS OIIIHIOEThCA KIJIBKICTIO OaliB, sKa
PO3paxoOBYETHCS HACTYITHOIO (POPMYIIOIO:

K= 100/
ne: K - xinpkicTh 6aniB 3a 1 nutanHs; N - KUIBKICTb MUTaHb Y TECTI.
3aranpHa KUTBKICTh OalTiB 32 BECh TECT OIIHIOETHCS HACTYITHOIO (hOPMYJIOK0:
Z=K=*P,
ne: Z - 3aranbHa KinbkicTh OaniB; K - kinekicts 6amiB 3a 1 3amuranss; P - ximbkicTs
IPaBUJIBHUX BIAMOBIJAEH HA TECTOBI 3aBAAHHS.
[TpakTrune 3aBnanHs ouiHIOEThCA y 40 GaniB.

Moayas 3 - “TpeHiHr” — oIiHKa BH3HAYa€ThCS, K CepeAHE apuPMETHUHE
OIIIHOK, OTPMMAHMX 32 BUKOHAHHSI OKPEMHX 3aBIaHb TPEHIHTY, BIAMOBIAHO II. 7 JaHO1
po0oU0i Tporpamu.

ECTS, -
KpuTepii ouiHoBanust
0aau
A 3aBmaHHs TPEHIHTY BUKOHAHI B TIOBHOMY O0CS31 Ta peati3oBaHi Ha BUCOKOMY PiBHI 3 ypaxyBaHHSIM BCiX BHMOT.

90-100 | Ilokazana kpeaTHBHICTH a00 ONITHUMI3ALTis], IO TIOKPAIITYE Pe3yIbTaT.
CTyIeHT YIEBHEHO Ta apryMCHTOBAHO MOSICHIOE MPUWAHATI PIIICHHS, BIANOBiTae Ha 3amutaHHs. JleMOHCTpye

BIIEBHEHE BOJIOIIHHS MatepiasioM [ IpoieMOHCTPOBaHO SIKICHHH KIHIIEBUN TIPOTPAMHHIA PO TYKT/TIPOTOTHIL.

B BukoHano Bci ocHOBHI 3aBiaHHs. [IprcyTHI He3HaUHI HEOJIIKY Y JeTaisix abo oopmiieHHi. Pesynbrar Binosinae
85-89 BHMOI'aM Ta € IJIKOM npane3IaTHUM.
C BukoHano OunbLIicTS 3aBaHb. Jlesiki BUMOTM peastizoBaHi noBepxoBo. [IpeacTaBnennii pe3ynbTar nparie31aTHHH,

75 -84 aJie Mae ooMexeHy (QyHKITIOHATTBHICT.

D 3aBmaHHs BHKOHAHO YacTKOBO. IIpHCYTHI CYTTEBI HemoJiky B peaiizarlii abo skocTi pesynbTary. JlocsrHyTo
65-74 MiHIMaJIEHO HeoOXiHOrO piBHS PeanizoBana OCHOBHA iies, ane Oe3 MHOOKOI JeTasti3ariil.
E Buxkonaso nviiie 6a30By 4acTuHY 3aBiaHb. PoOOTa BiAOBIA€ MIHIMAIIBHIM BUMOTaM Ta JAEMOHCTPYE OOMEIKECHHI
60— 64 piBeHb 3HAHb | PAKTUIHUX YMiHb
FX 3aBaaHHs BUKOHAHO YAaCTKOBO, 3HaYHA YaCTHHA KIIOYOBHUX €TaIiB BiACYyTHS. PesynpTar

35_59 | HEMOBHHMI 200 HE BIANOBIAAE BCTAHOBIECHMM BUMOraM. JleMoHcTpallis poboTu
IPOTPaMu/TIPOTOTUITY OOME)eHa a00 HEMOKITHBA.

Moayabs 4 - “CamocriiiHa po6oTa” — OIlilHKa BHU3HAYAETHCS, SK CEPEIHE
apudMeTHYHE OI[IHOK, OTPUMAHHUX I11J1 YaC BUKOHAHHS 3aBJaHHS CaMOCTIHHOI poOoTH, a
came: 1) mpencraBieHHsS MPOBEIACHOTO JOCHIKEHHS 3 o0paHoi Temu; 2) aHaji3
OTPUMAaHUX PE3yJIbTaTIB.

ECTS, -
Kpurepii oninroBanus
0aan
A PoGoTa BHKOHaHA MOBHICTIO, TeMa PO3KpUTa BCEOIYHO. BHKOpHCTAHO IOCTaTHIO KUIBKICTH JDKEpENd, € YiTKa

90— 100 | cTpykTypa (BCTYII, OCHOBHA YaCTHHA, BUCHOBKHM). AHAJI3 pe3y/bTaTiB TIMOOKHH Ta apryMEHTOBAaHHM, 3p00JIeHO

BJIACHI BUCHOBKU. OOpPMIICHHS BIIITIOBIIA€ BUMOTaM.

B Tema nocrimpkeHa Ha BHCOKOMY PiBHI, BUKOPHCTAHO SIKICHI JpKepena. [IpucyTHs JoridHa CTpyKTypa Ta aHas,

TIPOTE TIMOMHA BUCHOBKIB 200 KPUTHYHUIA OTJIsi oOMexkeHi. HeBenmki Henomiku B 0(hOpMIICHHI.
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ECTS,

6a KpuTepii ouiHioBaHHsA
i

85-89

C BukoHaHo OCHOBHHWI 0Ocsr poOOTH, TeMa PO3KPUTA YAacTKOBO. AHAali3 TNOBEPXOBHM, BHUCHOBKM 3arajbHi.

75 -84 Bukoprctano odMexeHy KUTbKICTb IDKeped], ajie po00Ta 3aJTHIIAETHCS MUTICHOIO Ta 3pO3YMIJIOH0.

D Tema mociipkeHa HETIOBHICTIO, 3HAYHA YacTHHA MaTepially To/IaHa OIMMCOBO O€3 HaJIeKHOTO aHasi3y. BUCHOBKH
65-74 cnabki abo HeuiTKi. € MOMITHI HEIOJIKHU B CTPYKTYpI Ta O(OPMIICHHI.
E [pencrasneno e 6a3oBy iH(oOpMariio 10 TeMi, BIICYTHIN noctaTHii aHaii3. BucHoBku dopmanshi. Pobora
60— 64 BIJIITOBIIa€ MIHIMAJILHHUM BHMOTaM.
FX Bukonano yactuHy 3aBHaHHsA. TeMa pO3KpUTa MOBEPXOBO, aHANI3 TPAKTHYHO BincyTHiA. CTpyKTypa HEUiTKa,
35-59 JoKepelia BUKOpPHCTaHi 00MekeHo. PoOoTa He BiINOBIae OLIBIIOCTI BUMOT

Hlkana omiHIOBAHHA:

3a mkaJjorw 3a 3a mkajow ECTS
3YHY HAiOHAJILHOIO
MIKAJIOI0
90-100 BigminzO A (BIIMIHHO)
85-89 Hobpe B (myxxe nobpe)
75-84 C (mobpe)
65-74 3a10BIIIBHO D (3a10BiIBEHO)
60-64 E (mocraTHb0)
35-59 Hesanosinbro | FX (He3aq0BiIbHO, 3 MOYKIIMBICTIO TOBTOPHOTO CKJIATAHHS)
1-34 F (He3a10B1IbHO, 3 000B’ I3KOBUM MOBTOPHUM KYPCOM)

10. IncTpyMeHTH, 00/1aITHAHHSI TA IPOTrpPaMHe 3a0e3MevYeHHsl,
BUKOPUCTAHHA SIKHUX Nependayac HaBYaJIbHA JUCIUIJIIHA

Ne HaiimenyBaHH# Homep Temu
1 Penaktop Visual Studio Code 1-4,6,7

2 CepenoBuiie MS Visual Studio 1-4,6,7

3 Penakrop UML-aiarpam: PlantUML 5

11. PexomenoBaHi xxepena ingopmauii

1. Tony Gaddis. Starting Out with C++ from Control Structures to Objects. 9th
edition, Pearson, 2022, 1311 p.

2. Bjarne Stroustrup. Tour of C++, A (C++ In-Depth Series), 3rd Edition. Addison-
Wesley Professional, 2022, 320 p.

3. Enextponnuii xypc 3 aucuuruiinun «CydacHi mapagurMyd MPOTpaMyBaHHS» IS
CTyJCHTIB Tamy3l 3HaHb 12 «[HdopmaliitHi TeXHOJOTil» cremanbHOCTI 122
«Komm'torepui Hayku» Ha matdgopmi Moodle 3YHY /buxosuii I1.€., Kit L.P. -
Tepnomnins, 2021. https://moodle.wunu.edu.ua.

4. bukoBuii I1.€. Onopuuii KOHCHEKT JeKIik 3 aucuuruiiad «CydacHl mapagurMu
nporpaMmyBaHHS» JJs CTyJIEHTIB crmeuiaabHocTi 122 «Komm'rorepHi Hayku». -
Tepromnins: 3YHY, 2021. - 80 c.
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