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Po3aia 1. Onuc HAaBYAJBHOI JUCIUILIIHA

Tabmuusg 1. Onuc HaBYANBbHOT TUCIUIITIHA «AJITOPUTMH 1 CTPYKTYPU JAHUX»

Micue y crpykrypHO-JoriuHiid | Ilpepexsizumu: Indopmarnka, Opranizaiiis Ta 00poodxa
CXeMi MiArOTOBKH eJIeKTpoHHOI iHpopmanii, [IporpamyBaHHs.
Ilocmpexkeizumu: [lporpamyBanH4 I, [IporpamyBanHs Ta
nigTpuMKa Be6-3acTocyBaHb Teopis anroputMis, Teopis

nporpamMmyBaHHS
MoBa BuKIagaHHA YkpaiHcbka
Craryc TUCIUIUTIHI OcHoBHa
Kypc/cemectp BUBUCHHS 2/2
Kinpkicte kpenutiB ECTS/KiIbKICTh MOJTYJIIB 4/2

Jlenna opma HaBYaHHS:

Kinpkicte rogun: 120 romx — 3arajipbHa KUIbKICTh: 2 cemectp — 120 rog.

- Jlekwii: 16 ron.

- Ilpaktuuni (ceMiHapChKi, JaOopaTOpHi) 3aHATTS: 32 TO/I.

- CawmocriifHa po6ora: 72 ro.

- Bupg mincymkoBoro konTpomo (IIMK, ex3amen): 2 cemecTp - eK3aMeH

3aoyHa popma HaBUaAHHS:

Kinbkicts ronun: 120 rom — 3aranbHa KUTBKICTB: 2 cemectp — 120 ro.

- Jlekwii: 8 ro.

- Ipaktuuni (cemiHapchKi, 1a00paTOpHi) 3aHATTS: 2 TOJ.

- Cawmocriiina po6ora: 110 rog.

- Bua nincymxooro koutpono (IIMK, ek3zamen): 2 cemectp - ek3amMeH

Po3nin 2. Ilepesiik KOMIIETEHTHOCTEH TAa NPOTrPaMHI pe3y/IbTATH HABYAHHA

MeTo10 HABYAIBHOI JUCHUILIIHA «AJITOPUTMH 1 CTPYKTYPHU JAHUX)» € 3aCBOEHHS
TEOPETHUYHUX 3acaj Ta HAOYTTS NPAKTUYHUX HABHUUOK €()EKTUBHOIO BHUKOPUCTAHHS
CTPYKTYp JIaHUX, JITOPUTMIB Y TPOQECiiHIN TISTBHOCTI.

Tabmuns 2. Tlepenik KOMIETEHTHOCTEH Ta MPOTpPaMHI pe3ylbTaTH HaBYaHHA, SKi 3abe3meuye
HaBYaJbHA JUCITUIUTIHA «AJITOPUTMU 1 CTPYKTYPH JaHUX)

Ilpozpamnui pezynomamu Haguanns Komnemenmmnocmi, akumu nogunen 060100imu 3000yeau

[IP1. 3acTocoByBaTH 3HaHHSA OCHOBHUX (POPM 1 3aKOHIB | 3IaTHICTB 10 aOCTPaKTHOTO MHUCIICHHS, aHam3y Ta cuHTe3y (3K1).
a0CTPaKTHO-JIOTIYHOTO MUCICHHS, OCHOB METOJNOJIOTII | 3MaTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTUIHUX cutyarisx (3K2).
HAYKOBOTO IIi3HAaHHSA, (GOpPM 1 METONIB BWIyYCHHS, | 3HAHHS Ta PO3YMIHHA MpeAMETHOI o00jacTi Ta pPO3yMiHHS
aHali3zy, oOpoOKH Ta cuHTEe3y iH(opMmalii B mpeaMeTHiH | mpodeciiinoi misutbHOCTI (3K3).

001aCTi KOMITTOTEPHUX HAYK. 31aTHICTh CIIJIKYBAaTUCS JICpPKABHOIO MOBOIO SK YCHO, TaK i
[1P4. BukopuCTOBYBaTH METOIU OOYHCITIOBAIBLHOTO | MHUCEMOBO (3K4).

IHTEJIEKTY, MAIIMHHOTO HaBYaHHS, HEWpOMepexeBol Ta | 3IaTHICTh BUMTHCS i OBOJIOAIBATH Cy4acHHMMH 3HaHHAMU (3K6).
HEUiTKOT 00pOOKHM MaHUX, TEHETUYHOTO Ta CBOJIOIIHHOTO | 3MaTHICTh 10 MONIYKY, OOpOoOJeHHS Ta aHamizy iHdopmarii 3
NporpamMyBaHHsS JJisl PO3B’I3aHHs 3a/a4 po3Mi3HaBaHHs, | pizHux mxepen (3K7).

nporHo3yBaHHs, kinacudikamii, imeHTHdikamii 006’exTiB | 3maTHicTh npamoBatu B kKoMaHi (3K9).

KEepyBaHHsI TOLLO. 3maTHicTh OyTH KpUTHIHUM i camokputiHaHuM (3K10).

IMIP5. IIpoektyBaTH, po3poOJSATH Ta aHATII3yBaTH | 3AaTHICTH NpUiiMaTH 0O0rpyHTOBaHI pimenss (3K11)

ITOPUTMHU PO3B’SI3aHHST OOYMCIIOBAJIBHMAX Ta JIOTIYHMX | 3IATHICTH JMiSITH HA OCHOBI eTHUHKX MipKyBaHb (3K13).

3a7a4, OI[HIOBaTH €(EKTHUBHICTH Ta CKJIAAHICTH | 3IATHICTH JIO JIOTIYHOTO MHUCJIEHHS, TOOYI0BH JOTIYHUX
AITOPUTMIB Ha OCHOBI 3acTOCYBaHHS (pOpMaJbHUX | BUCHOBKIB, BUKOPUCTAHHS ()OPMAIBHUX MOB 1 MOAEei

MoJIeJIel aJrOpUTMIB Ta 00UHCITIOBAaHUX (YHKILIH. ITOPUTMIYHUX 00YHCIIEHb, TIPOEKTYBAaHHS, PO3POOJICHHS 1

[TP7. Po3yMiTH NpUHIMINA MOJIEIIOBAHHS OpraHi3aniiHo- | aHaji3y aJrOpUTMIB, OLIHIOBaHHS iX €()eKTHBHOCTI Ta CKJIAIHOCTI,
TEXHIYHUX CHCTEM 1 Olepamniii; BHKOPUCTOBYBATH METON | PO3B’S3HOCTI Ta HEPO3B’ SI3HOCTI aJITOPUTMIYHUX TPOOIEM /st
JOCTIDKEHHSI  Omepamii, po3B’d3aHHA OJHO— Ta | aIeKBaTHOT'O MOJENIOBAHH: NMPEeIMETHUX 00acTell i CTBOPEHHS
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OaraToKpHUTepiaIbHUX ONTUMI3alliiHUX 3a1ad JiHIHHOTO,

LJIOYHCETHHOTO, HEJIHIHHOTO, CTOXaCTHYHOT'O
pOTPaMyBaHH.
I[IP8. BuKOPUCTOBYBAaTH METOMOJIOTII0 CHCTEMHOTO

aHamizy 00’€KTiB, TIPOIECIB 1 CHCTEM IS 3a7a9 aHaTi3y,
NPOTHO3YBaHHA,  YIpPaBIIHHI  Ta  MPOEKTYBaHHA
JMHAMIYHHX TIPOLECIB B MAKPOCKOHOMIUHHX, TEXHIUHUX,
TEXHOJIOTIYHUX 1 (JiHAHCOBUX 00’ €KTaX.

IIP12.  3acrocoByBaTM  METOAM Ta  QJITOPUTMHU
OOYMCITIOBAJILHOTO  IHTENIEKTY Ta IHTEJIEKTYyallbHOTO
aHaNi3y JaHUX B 33ajJa4ax Kiacudikamii, IpOrHO3yBaHH:,
KJIACTEPHOTO aHaNi3y, MOIIYKy acOUiaTUBHHUX IPaBHI 3

nporpaMHaux Ta inpopmamiitaux cucreM (CK3).

3AaTHICTH O CHCTEMHOTO MHCJCHHS, 3aCTOCYBaHHS METOIOJIOTii
CUCTEMHOTO aHali3y IJs JOCTIDKEHHS CKIQIHHUX MPOoOJieM pi3HOT
MIPUPOAH, METOMIB (opmarizamii Ta po3B’SI3yBaHHS CUCTEMHHX
3a/1a4, M0 MalOTh CYMEPEWIUBI IiJli, HEBU3HAYCHOCTI Ta PHU3UKH
(CKo0).

3aTHICTD MPOEKTYBATH Ta PO3POOIISATH MpOrpaMHe 3a0e3rnedeHHs
i3~ 3aCTOCYyBaHHSIM  DI3HMX  HapajurM  HpOrpaMyBaHHS:
y3arajJbHEHOro, 00 ’€KTHO-OPi€HTOBAHOTO,  (PYHKLIOHAIBHOTO,
JIOT1YHOTO, 3 BIAMOBIAHUMH MOJEIISIMH, METOJIAMH U aNrOpUTMaMH
O0OYHUCIICHb, CTPYKTYpaMH JaHUX 1 MeXaHi3MaMu YIpaBJIiHHS
(CK®).

BUKOPUCTAHHSAM ITIPOTPaMHHUX IHCTPYMEHTIB IIiATPHMKH
0araToBUMIpHOTO aHaNi3y JAaHUX HAa OCHOBI TEXHOJIOTiH
DataMining, TextMining, WebMining.
[IP16. BuxonyBaTH mapanensHi Ta
OoOYHCIIeHHS, 3aCTOCOBYBAaTHM UHCEIbHI METOOM Ta
QITOPUTMHU  JUIA  TMApPAICNBHUX  CTPYKTYp, MOBH
napajeinbHOr0  IpOorpamMyBaHHS IIpU  po3poOli Ta
eKCIUTyaTalii  MapajeibHOro0  Ta  PO3MOJIUICHOTO
pOrpamMHOro 3a0e3NeyeHHsl.

po3moaineHi

Po3aia 3. IIporpama HaB4YaJIbHOL AMCIHUILIIHA

MoayJb 1. CTpyKTYpH JaHUX i a0CTPAKTHI THIIM

Tema 1. CtpykTypHu JaHuX 1 a0CTpaKTHI TUIIN

Tema 2. 3B’s13aH1 CTPYKTypU JaHUX. BKa3iBHUKM 1 MOCHJIAHHS Ta iX peami3aulisi y MOBI
Pascal Ta iHmmx MoBax nmporpaMmyBaHHS

Tema 3. Pobota 31 3B’s13aHUMH CHUCKaMH (OJHOHANPABIEHUMHU Ta JBOHAINPABICHUMHU) Y
MoBI Pascal Ta iHImMx MoBax nporpaMmyBaHHS

Tewma 4. JIiH1liHI aOCTpaKTHI TUIM JAaHUX: MOCIIJOBHICTh, CTEK, Yepra Ta iX peamizauis y
MoBI Pascal Ta iHImMx MoBax nporpaMmyBaHHS

Tema 5. JliHiiiH1 aOCTpakTHI THMNHM JaHUX: MHOXKHMHA, BIJOOpaKeHHS 1 CJIOBHHUKH Ta iX
peanizaiis y MmoBi Pascal Ta iHIMx MoBax nmporpaMmyBaHHS

Tema 6. lepapxiuni aOCTpakTHI TUIU JaHUX Ta ix peam3aiis y MoBi Pascal Ta iHmmx
MOBax MPOrpaMyBaHHs

Tema 7. MepexH1 aOCTpakTHI TUIIM JaHUX Ta iX peaiizaiis y MoBi Pascal Ta iHmmx moBax
porpaMyBaHHs

MoayJib 2. AJITOPUTMH

Tema 8. PexypcuBHi anroputMu

Tema 9. ANTOpUTMH COPTYBaHHs. IX Kacudikaliis Ta aHaji3 TPyJOMICTKOCTI.

Tewma 10. BayTpimne copryBanns. [Ipocti MmeToau: copTyBaHHS BHOOpPOM

Tema 11 Bayrpimne copryBanHsA. IIpocTi MeToau: COpPTYBaHHS BKJIIOYEHHSIMHU.
[TocninoBHuUiA, a00 JNIHIMHUN, TOIIYK MICIS €JIEMEHTa B YIOPSIKOBAHINA MOCIIAOBHOCTI.
binapuuii, abo nBIHKOBUI MONIYK MICIISI €IEMEHTA B YIOPSAKOBAHIN MOCTIAOBHOCTI

Tewma 12. BuyTpimHe coptyBanHs. [IpocTi MeToau: copTyBaHHS OOMIHOM.

Tema 13. BHyTpimiHe copTyBaHHs. Y JOCKOHaJIEHI METOAU: TipamifanbHe copTyBaHHs JIK.
Binbsimca 1 P.B. ®@noiina, mBuake copryBanus K. Xoopa
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Tema 14. 30BHIIIHE COPTYBaHHS: 3MUTTS BHOPSAKOBAHUX MOCIIAOBHOCTEH, COPTYBaHHS
¢on Heiimana, copTyBaHHS HATypaTbHUM 3JIATTSM.

Tema 15. Ormiuka

CKJIAQJTHOCTI

AJTOPUTMIB.

nociAoBHOCTAX. KoMOIHATOPH1 aaropuTMu

ANTOPUTM  TOUIYKY

B

Po3ain 4. TeMaTnuHuii IJIaH BUBYEHHS HABYAJILHOI JMCIHUILIIHHA

Tabaununs 3. TemaTuuHMii IVIAH HABYAJIbHOI IMCHMILIIHY VIS CTYACHTIB J1eHHOI ()OpMH HABYaHHS

YHUCJIIOBHUX

y  moBi  Pascal IHIIAX
porpamMmyBaHHs

1. [ToHATTS TOCIITOBHOCTI, OCHOBHI Olepariii
Ta iXx peamizamis y MoBi Pascal. Ta iHmmX
MOBaX IpOrpaMyBaHHS

2. TloHATTS cTeKy, OCHOBHI omepamii 3i
cTekoM Ta iX peanizauis y moBi Pascal Tal
IHIIMX MOBAaX IPOTrpaMyBaHHs

3. IloHsTTS Yeprw, OCHOBHI omepamii Ta iX
peamizariiss y MoBi Pascal Ta iHmmx moBax
porpamMyBaHHSI.

Ta MOBax

imabopaTopHi podboTu Ne 3, 4

i3 1K

1 2 3 4 5 6
Hazsa Temu K-1p Ha3Ba TemMu Ta nuTaHHsI Ki- 3aBaaHHsa K-1p
(;exii) Ta mUTaHHAS ToJl |ceMiHapChKOTO, IPAKTHYHOTO abo | Th caMOCTiiHOT roj
TeMH (JIeKIIii) 1a00paTOPHOTO 3aHATTS roj poboTH B po3pisi
TeM
Monayap 1. CTpyKTYpH JaHHX i a0CTpaKTHi THIIH.
Tema 1. CTpyKTypH DaHUX 1 aOCTpaKTHI THITH JlaGopaTtopne  3ansarTa  1-2. OIpaIbOBYIOTH ~ MaTepiamd
Tema 2. 3B’s3aHi CTPYKTypH JlaHHUX. PoGora 3  BKasiBHMKaMH 1 NeKWiii;  TOTYIOTBCS [0
BxasiBHUKM 1 MOCWIaHHS Ta iX peamizawis y nocunanHsMu B MoBiI Pascal Ta4  praGopaTopHux 3aHATE;
MoBi Pascal Ta iHIIMX MOBax IporpamMmyBaHHs iHIIMX MOBax IpOrpaMyBaHH:, BUKOHYIOTh JIOMaIIHi
Tema 3. Pobora 3i 3B’SI3aHUMH CIUCKAMH Peanizartist 38’s13aHUX CIHCKIB poboTu;  mpamTh 13D
(OZHOHAINpPABJICHUMH Ta JIBOHANPABICHUMH) TiTepaTyporo, BUKOHYIOTH,
y MoBi Pascal Ta iHmMX  MoBax maboparopHi podotu Ne 1, 2
MporpamMyBaHHS i3 IHMCTaHIIMHOTO Kypcy|
Ulekyia 1. CTpyKTypu HaHUX i aOCTpakTHi2 (AK) 5
TUTH. 3B’s13aHi CTPYKTYPH TaHUX
1. Tlomsarts cTpykTyp AaHux. IloHATTH
AOCTPaKTHUX CTPYKTYp AaHUX.
2. Kiacudikamiss aOGCTpakTHUX CTPYKTYP
aHUX, IX XapaKTePUCTHKA.
3. BkasiBHUKHM 1 TIOCHJIAaHHS Ta 1X peatizallis
y MoBi Pascal Ta iHmMX  MoOBax|
porpamMyBaHHs
4. Pobora 31 3B’S3aHUMH  CIHCKaMH
(osHOHANpPaBICHUMH Ta JIBOHANPABICHUMH)
y MoBi Pascal. Ta iHmmXx MoBax
MporpamMyBaHHs
Tema 4. JlimiiiHi aOCTpakTHI THUNH JaHUX: JlagopaTtopne  3amsarTa  3-4, OTpanboOBYIOTH  MaTepianb
MOCTITOBHICTB, CTEK, Uepra Ta iX peai3amis Peaizamiss TOCTIIOBHOCTI, CTEKY, MeKIiif; TOTYIOTBCA IO
y MoBi Pascal Ta iHmmX  MoBax[2 yepru B MoBi Pascal Ta iHmmx{4  [rabopaTopHHX 3aHATE;
porpamMmyBaHHs MOBax IpOrpaMyBaHHs BUKOHYIOTb JIOMaIIHi
Vlexyis 2. JIiHiAHI aOCTPaKTHI THIN JAHUX: pobOTH;  mpalolTh 13
MOCIIZOBHICTB, CTEK, Yepra Ta ix peaizais TiTepaTypor0, BHUKOHYIOTH,




porpaMyBaHHS
Viekyis 4. lepapxivHi aOCTpaKTHI THIIX JaHUX|
Ta ix peamizamis y MoBi Pascal Ta iHIMX
MOBax MPOrpaMyBaHHs;

1. [owsTTst nepeBa. OCHOBHI orepaii .

2. Meromu o0xomy nepeB. Cnocobm
[PE/ICTABICHHS JICPEB.

MepexxHi aOCTpakTHI THIH NaHUX Ta iX|
peamizariss y MoBi Pascal Ta iHmmx moBax
porpamMyBaHHS

1. 'papu. OCHOBHI MTOHSATTSL.

2. Cmocobu 3amanHs rpadiB Ta i3
[PECTABICHHS B KOMIT FOTEPI.

1 3 5
Tema 5. JliniliHi aOCTpakTHI THNW IAaHUX: JIaGopaTopHue 3aHATTS 5. OIpalbOBYIOTH  MaTepiaj
MHO>XHHA, BiOOpaKCHHS i CIOBHHMKH Ta iX Peaizartist MHOKHHH, MeKIid;  TOTYIOTBCA  JO
peaizamist y MoBi Pascal BiOOpakeHb Ta CIOBHUKIB B MOBI imabopaTopHUX 3aHATD,
Viekyin 3. JlinifiHi aOCTpakTHI THUMU IaHHX: Pascal Ta THIITHX MOBax| BHKOHYIOTh JIOMAIITH]
MHOJKIHA, BiTOOpa)XCHHS 1 CIIOBHHKH Ta iX| MpOoTrpaMyBaHHS poOOTH;  TPAIIOIOTh 13|
pearizartist y MoBi Pascal. iTiTeparyporo, BUKOHYIOTbH
1. [ToHATTSI MHOXKHHH, OCHOBHI OIepaIrii. mabopaTopHy poboty Ne 5
2. Iem-tabnmui ta rem-QyHKOii sk 3acio i3 K
[peasizariii MHOXXUHH
3. /JIBiiikoBi nepeBa sk 3aci® peaizauii
MHO>KUHH
4. BimoOpaxkeHHS 1 CIIOBHUK.
Tema 6. lepapxiuni aOCTpakTHI THOHN JaHUX| OTIpalbOBYIOTH  MaTepiain
Ta ix peamizamis y MoBi Pascal ta iHImmX JlaGopaTopne  3aHarTd  6-7| MeKIiif; TOTYIOTBCA IO
MOBAX IPOTpaMyBaHHs Peanizamis nepeB i rpadis B MOBi lmabopaTopHUX 3aHATE;
Tema 7. MepexxHi abCTpaKTHI THIIH JaHHUX Ta| Pascal Ta IHIIAX MOBaXx BUKOHYIOTh JIOMAIIIHi
ix peanizanist y MoBi Pascal Ta iHmmx moBax nporpamyBaHHs Buxkonanus PI'P 1 pobOTH;  mpalolTh 13

miTepaTyporo, BUKOHYIOTH
maboparopay poboty Ne 6
i3 JIK; roryrotbes go PI'P i

BUKOHYIOTb i
(;raboparopHa poboTa Ne 7)
y JK; BUKOHYIOTh,

TCCTYBAaHHA 34 MOAYJIEM 1

Mopayas 2. AJropuTMu

Tema 8. PexypcuBHI anroputmu
Ulexyist 5. PeKypcUBHI allrTOPUTMHU

JIabopaTopHe 3aHATTS 8.

PekypcUBHI anropuTMu

OIpalbOBYIOTh  MaTepiai
IeKI[iff; TOTYIOThCA IO
mabopaTopHUX 3aHATD;
BUKOHYIOTb JIOMaIllHi
pOOOTH;  TPAIOIOTH 13|
iTiTepaTyporo, BHKOHYKOTb
mabopaTopHy podoty Ne 7
i3 JIK

Tema 9. ANrOpHTMH COPTYBaHHS.  Ix
Kiacudikallisi Ta aHali3 TPYJIOMICTKOCTI.

Tema 10. Buyrpimne copryBanHs. Ilpocti
METOH: COPTYBaHHS BUOOPOM

Vlexyisi 6. ANTOpUTMH COPTYBaHHS. 1X|
Kacudikallist Ta aHali3 TPYJIOMICTKOCTI.
BHyTpimHe coptyBaHHA. IIpocti Meromu:
cOpTyBaHHsS BUOOPOM.

JIabopaTopHe 3aHATTS 9.

ANTOpUTMHU
CopTyBaHHS BHOOPOM

COpPTYBaHHS.

OMpaIbOBYIOTH  MaTepiary
IeKI[iiff; TOTYIOTBCA IO
mabopaTopHUX 3aHATD;
BUKOHYIOTh JIOMAIIIHI
poboTH;  mpamTh i3
TiTepaTypoio, BUKOHYIOTh
maboparopay po6oty Ne 9
i3 JIK

Tema 11 Bayrtpimme coptyBanns. IIpocti
METOJIH: COpPTYBaHHS BKITFOYCHHSIMH.
[MocnimoBHMIA, a00 NiHIHHUN, MOUIYK MicCIS
eJIleMeHTa B YMOPSAKOBAHIN IOCIHITOBHOCTI.
binapuuii, abo ABIMKOBUI TOIIYK MicCIIs
eJIeMeHTa B YIOPSIAKOBAHIH MOCITiJOBHOCTI

Vlexyia 7. BrytpimHe copryBanHs. [IpocTi

METOAN: COPTYBAHHSA BKIIIOYCHHAMM.

JlabopaTopue 3amarra  10-11.
ANTOPUTMHU COpPTYBaHHI.
CopTyBaHHS BHOOPOM.
CopTyBaHHS BKIIOYEHHSIM

OTpaIbOBYIOTh  MaTepial
NMeKuili;  TOTYIOTBCS  JI0
lmabopaTopHUX 3aHSATH;
BUKOHYIOTh IOMaIIHI
poboTH;  mpamoTh i3
ITiTepaTypoio, BHUKOHYIOThH
maboparopui podotu Ne 10,

11 i3 IK




1 2 3 4 5 6

1. TocmimoBHmii, a00 JiHIWHWIA, MONIYK

MiCIIsT eJeMeHTa B YHOPSAIKOBaHIH

TTOCIIiTOBHOCTI.

2. Bimapuuii, a00 JBIMKOBHI IOIIYK MiCIIs

eJIeMeHTa B YIOPSAKOBaHIH ITOCIiZOBHOCTI

3. BcTaBisiHHA €IEMEHTa B ITOCIIIOBHICTb.

4. AHamiz  TPYAOMICTKOCTI  METONy|

BKJIFOUEHb.

Tema 12. Buyrpimne copryBanHs. IIpocti JIa0oparopne 3amsirrsi  12-13/4  onpansoByrots  Matepiand

METOJI1: COPTYBAHHS OOMIHOM. AIropuT™MH COpTyBaHHA. MeKIiff; TOTYHTBCA  JIO|

Coprysanns 0OMiHOM. TaGopaTopHuUX 3QHATE;
[lopiBHSHHS COPTYBaHb BHKOHYIOTE OMAIIHi

poOOTH;  TPAIIOIOTh 13|
iTiTeparyporo, BUKOHYIOTPH
imabopaTopHy poboty Ne 12
i3 JIK

Tema  13. Buyrpimme  coprysanms.|l JIaboparopne  3amarTs 144  onpaunsoByoTh  Marepian>

'Y nockonasneHi METOJIH: mipaMiganbHe AJropuT™MH COpTyBaHHA. MeKIiif; TOTYIOTBCA IO

copryBannst JIx. Bimesmca i P.B. ®ioiina, CopryBanHs o0miHOM, ITabopaTopHUX 3aHSTh;

mBuake copryBanus K. Xoopa COPTyBaHHS X0opa BUKOHYIOTb JIOMaIIHi

Vlekyis 8. Buytpimue coprtyBanHs. [Ipocri pOOOTH;  MPAIOTh 13

METOIU: COPTYBaHHs OOMIHOM. TiTepaTyporo, BHUKOHYIOTH,

BHyTpillHE  COpTYBaHHSA. Y OCKOHAJICHI maboparopHy podoty Ne 13

METOIN i3 JIK

1. ITipamimanere copryBanHsa k. Bimpsmcal

1 P.B. ®moiina,

2. IlIBunke copryBanHs K. Xoopa

Tema 14. 3oBuimme copryBaHHs: 3muTTsL JIabopaTropHe  3aHATTS 152  lonpankoBytoTh  Matepians

BITOPSAAKOBAHUX OCITIIOBHOCTEH, 30BHILIHE COPTYBAHH NMeKuiid;  TOTYIOTBCS [0

coptyBanHs (on Helimana, copTyBaHHS lmabopaTopHUx 3aHSTE;

HATYpaJbHAM 3JTUTTSIM. BUKOHYIOTb JIOMaIIHi

Vlekyist 9. 30BHILIHE COPTYBAaHHS pobOTH;  TWpalolTh 13

1. 3AMTTS BHOPSAKOBAHHUX MOCHTIZOBHOCTEH. TiTepaTyporo, BUKOHYIOTH,

2. CopryBanHs (oH Heitmana. imabopaTtopHy poboty Ne 14

3. CopTyBaHHS HATYPaJIbHUM 3IUTTIM i3 1K

Tema 15. OmiHka CKJIAaZHOCTI alTOPUTMIB. JIaGopaTropHe _ 3aHATTS 162 lonpankoByoTh  Marepian2

IATITOpUTM TIOUIYKY B YHUCJIOBUX| Buxonauust PI'P 2 MeKIiif; TOTYIOTBCA IO

rmociioBHOCTsIX. KoMOiHATOpHI anroputMu lmabopaTopHUX 3aHSATH;
BUKOHYIOTb JIOMaIIHi
pOOOTH;  TPAIIOIOTH 13|
TiTepaTypoio, BUKOHYIOTh
PI'P 2 i3 JIK; roTyroThcsi 10
icuTy

Bcboro, rofgyH 16 32 72

Tabanuns 4. TemaTuyHMi MJIAH HABYAJIbHOI IMCIMILIIHY IS CTYACHTIB 3204HO01 OpPMH HABYAHHS

1 2 3 4 5 6
HasBa Temu K-t6 |Ha3Ba TEMU Ta nmuTa"HHgK-Th [3aBaaHHs K-Tb
(yexuii) Ta muTaHHS TOZ  [ceMiHapChKOTo, MPAaKTUYHOTro abofroj (camocTiitHOT rof
TeMU (JICKIIii) mabopaTOPHOTO 3aHATTS [poOOTH B poO3pi3i
reM

Moayab 1. CTpPYKTYpH IaHHX i a0CTPAKTHI THIIH.
Tema 1. CTpyKTypH JaHUX i1 a0CTpaKTHI THITH JlagopaTtopne  3amsarTa _ 1-2. OIpanboBYIOTh  MaTepiang
Tema 2. 3p’s3aHi CTPYKTYypH JIaHHUX. PoGora 3  BKasiBHMKaMH i NMeKkuiii;  TOTYIOTBCS [0
Bxa3iBHUKM 1 MOCWIaHHS Ta iX peamizawis y rmocunaHHAsMH B MoOBiI Pascal Ta) abopaTopHUX 3aHSATH;
MoBi Pascal Ta iHIMX MOBax mporpaMyBaHHS iHIIMX MOBaxXx MpOrpaMyBaHHS. BUKOHYIOTh JIOMAIIHI
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5

Tema 3. PoGora 3i 3B’A3aHMMH CITUCKaMH
(OHOHATIPABJICHUMH Ta JIBOHAIPABICHUMH )
y MoBi Pascal Ta iHmWX  MoOBax
porpamMmyBaHHs

Vlekyis 1. CTpyKTypu HOaHuMX 1 aOCTpakTHi
TUNH. 3B’s3aH1 CTPYKTYPH AaHUX

1. Tlonsarrs crtpykTyp naHux. IloHATTS
AOCTPaKTHUX CTPYKTYp AaHUX.

2. Knacudikamis aOGCTpakTHHX CTPYKTYP
MaHUX, 1X XapaKTepUCTHUKA.

3. Bka3iBHHKH i TIOCHJIaHHA Ta IX peaizaris
y wmoBi Pascal Ta iHmmX MoBax
MporpaMyBaHHS

4. Pobora 3i 3B’S3aHUMH  CIIHCKaMH
(OZHOHANpPABJICHUMH Ta JIBOHANPABICHUMH)
y wmoBi Pascal Ta iHmmMX  MoBax
porpamMyBaHHSI.

Peamizarist 38’ 13aHUX CITHCKIB

poOoTH;  MpamioTh i3
ITiTepaTypolo, BHUKOHYIOTH
imaboparopui podotu Ne 1, 2
i3 JIUCTAHIIHHOTO KYypCY)|

(JIK)

Tema 4. JlimiiiHi aOCTpakTHI TUNH JaHUX:
MOCIITOBHICTB, CTEK, Yepra Ta ix peaizamis
y wmoBi Pascal Ta iHmmMX MoBax
MpOrpaMyBaHHs

Vlekyia 2. JlinHiiiHI aOCTpaKTHI THUIH JaHWUX:
MTOCTITOBHICTB, CTEK, Uepra Ta iX peai3amis
y wmoBi Pascal Ta iHmmMX MoBax
MporpaMyBaHHs

1. IToHATTS MOCTIIOBHOCTI, OCHOBHI omepaiii
Ta ix peamizamis y MoBi Pascal Ta iHIMX
MOBaX MporpaMmyBaHHs.

2. TloHATTS CTeKy, OCHOBHI omeparii 3i
cTekoM Ta iX peanizauis y moBi Pascal Tal
{HIIMX MOBaX IPOTPaMyBaHHS.

3. IloHSTTSA Yeprw, OCHOBHI omepamii Ta iX
peamizamiss y MoBi Pascal Ta iHmmx MmoBax
pOrpaMyBaHHL.

JlabopaTopHe 3aAHATTS 3-4.

Peaizariiss TOCIIOBHOCTI, CTEKY,
geprm B MoBi Pascal Ta iHImWMX
MOBaXx MpOrpamyBaHHsI

OIpalbOBYIOTH  MaTepiaj
NeKWiid;  TOTYIOTBCS [0
lTabopaTopHUX 3aHATB;
BUKOHYIOTb JOMaIlTHi
pOOOTH;  TPAIIOITh 13|
iTiTepaTyporo, BHKOHYIOTb
imabopaTopHi poboTtu Ne 3, 4
i3 JIK

Tema 5. JlimiiiHi aOCTpakTHI THUNH JaHUX:
MHOKHHA, BiJOOPa)XCHHS 1 CIIOBHHUKH Ta iX|
pearizaiisi y mMoBi Pascal Ta iHmHMX MOBax|
[IporpamyBaHHS

Viekyis 3. JliHiiiHI aOCTPaKTHI THUIH JaHHX:
MHOKHHA, BiJOOpa)XCHHS 1 CIIOBHHUKH Ta iX|
pearmizaiisi y mMoBi Pascal Ta iHmHMX MOBax|
MpOTpaMyBaHHS.

1. [ToHATTSI MHOXKIHH, OCHOBHI OIepariii.

2. lem-tabnumi Ta rem-QyHKIii sSK 3aci0)
[peastizariii MHOKUHH

3. JlBilikoBi mepeBa sK 3acid peamizarmii
IMHO>KHHU

4. BinoOpaxeHHs 1 CJIOBHHK.

JIabopaTopHe 3aHATTSH 5.

Peamizaris MHO>KHHH,|
BiZOOpa’keHb Ta CJIOBHUKIB B MOBI
Pascal Ta iHIIMX MOBaXx
[porpamMmyBaHHs

OMpaIbOBYIOTH  MaTepiary
IeKI[iiff; TOTYIOTBCA IO
lmabopaTopHUX 3aHATD;
BUKOHYIOTh JIOMAIIIHI
poboTH;  mpamTh i3
TiTepaTypoio, BUKOHYIOTh
maboparopHy poboty Ne 5
i3 JIK




1 3 5
Tema 6. lepapxiuHi aOCTpakTHI THIA JTaHUX OTIpaIlbOBYIOTh  MaTepiall
Ta ix peamizais y MoBi Pascal JladopaTopHe _ 3aHATTA __ 6-7, MeKIid;  TOTYIOTBCA  JO
Tema 7. MepexHi abCTpakTHI THIIHM JTaHHUX Ta Peamizamis gepeB i rpadiB B MOBI imabopaTopHUX 3aHATh;
fix peanizaris y moBi Pascal Pascal Bukonanns PT'P 1 BUKOHYIOTh JIOMaIIHi
Vlekyis 4. lepapxivuHi aOCTPaKTHI THUIH JaHUX| pOOOTH;  MPAIOITh 13|
Ta 1X peamizamis y MoBi Pascal miTepaTyporo, BUKOHYIOTH

1. IonsitTst nepea. OCHOBHI oneparii .

2. Meromgu o60xomy gepeB. Cmocobu
MpEeACTaBICHHS IEPEB.

MepexHi aOCTpakTHI THIIM [MaHUX Ta iX|
pearizaris y MoBi Pascal

1. 'padu. OCHOBHI TOHATTSL.

2. Cmocobn 3amanHs rpadiB Ta i3
MPECTAaBICHHS B KOMIT IOTEPi.

lmabopaTopry podoty Ne 6
i3 J1K; roryrotbes go PI'P i

BUKOHYIOTb i
(;raboparopHa poboTa Ne 7)
y JK; BUKOHYIOTb,

TeCTyBaHH 3a MOAyJeM 1

Moayab 2. AJITOPUTMH

Tema 8. PexypcuBHi anroputmu
Vlexyis 5. PeKypcUBHI allrTOPUTMHU

JIabopaTopHe 3AHATTS 8.

PexypcuBHI anroputMu

OINpalbOBYIOTH  MaTepiaj
NeKuiid;  TOTYIOTBCS [0
labopaTopHUX 3aHSITh;
BUKOHYIOTb JIOMaIlHi
pobOTH;  mpalolTh 13
miTepaTypoio, BUKOHYIOTh
imabopaTopHy podoty Ne 7
i3 JIK

Tema 9. AuroputMu copTyBaHHs. IX
Kiacuikamis Ta aHaIi3 TPYAOMICTKOCTI.

Tema 10. BuytpimHe copryBanHsA. IIpocti
METOJIM: COPTYBaHHS BUOOPOM

Ulekyisi 6. ANTOpPUTMH COPTYBaHHS. 1X|
Kacudikallis Ta aHai3 TPYJIOMICTKOCTI.
Buytpimne copryBanHs. [Ipocti meroam:
COpTYBaHHs BHOOPOM.

N

JIabopaTopHe 3aHATTS 9.

ANTOpUTMHU
CopTyBaHHS BHUOOPOM

COPTYBAaHH:.

OMpaIbOBYIOTH  MaTepiar
MeKiiid;  TOTYIOTBCA [0
ImabopaTtopHuX 3aHSTh;
BUKOHYIOTh JIOMAIITHI
pOOOTH;  TPAIIOITh 13|
TiTepaTypoio, BUKOHYIOTh
maboparopay poboty Ne 9
i3 1K

Tema 11 Buyrpimme coptyBanns. [Ipocrif2 JlaGopaTtopne 3aHaTTs  10-11, OIpalbOBYIOTh  MaTepiai

MeTonu: COPTYBaHHS BKJIFOUCHHSIMH. ANTOpUTMHA COPTYBaHH:. MeKmiii;  TOTYIOTBCS  JI0

[MocnimoBHMWIA, a00 IHIHHUN, MOUIYK MicCHS CopTyBaHHI BHOOPOM. lmabopaTopHUX 3aHSATH;

€JIeMEHTa B YIOPSAKOBAaHIN IOCITIJOBHOCTI. CopTyBaHHS BKIIFOUCHHSIM BUKOHYIOTb JIOMaIIHi

binapauii, a00 IBIMKOBHH TOIIYK MicHs pOOOTH;  TPAIIOITH 13|

eJIeMeHTa B YIIOPSAKOBaHIH IMOCIiTOBHOCTI miTeparyporo, BUKOHYIOTPH

Vlekyia 7. BrytpimHe copryBanHs. [IpocTi imabopaTopHi podotu Ne 10,

IMETO/I: COPTYBAHHS BKJIIOUEHHSIMU. 11 i3 K

1. TlocmimoBHmii, ab0 JHIWHHUHA, TMONIYK

Micusi  elneMeHTa B YHOPSJIKOBaHiH

[OCIIIOBHOCTI.

2. BinapHuii, ab0 ABIMKOBUI IMOIIYK MICIIs]

eJIeMeHTa B YIIOPSAKOBaHIH IMOCIiTOBHOCTI

3. BcraBisiHHS efleMeHTa B ITOCIiIOBHICTb.

4. AHamiz  TPYOOMICTKOCTI  METOY

BKITFOUCHb.

Tema 12. Buyrpimne copryBanHs. IIpocti JIaGopaTopne 3anarTs  12-13. OIpaIbOBYIOTH  MaTepiaj

METOJH: COPTYBAaHHS OOMiHOM. ANTOpUTMHU COpPTYBaHHS. MEeKIiif; TOTYIOTBCA 10
CopTyBaHH: 0OMiHOM. imabopaTopHUX 3aHATh;
[TopiBHSHHSA COPTYBaHb BUKOHYIOTh JIOMAIIIH1

poboTH;  MmpamoTh i3
ITiTepaTypolo, BHUKOHYIOTH

maboparopry podoty No 12

i3 1K




1 3 5 6
Tema 13. BHyTpimEe ~ copTyBaHHS. JlabopaTopHe  3aHATTS 14. OTpalbOBYIOTh  Marepian(/
'Y nockoHaneHi METOJIH: mipamiganbHe ANTOPUTMH COpTYBaHHS, MeKIid;  TOTYIOTBCA  JO
copryBanHs k. Bimesimca i P.B. ®noiina, CopTryBaHHS 0OMiHOM,| imabopaTopHUX 3aHATh;
mBuake copryBanus K. Xoopa copTyBaHHsI X00pa BUKOHYIOTb JIOMaIIHi
Vlekyis 8. BuytpimnHe copryBanHs. [Ipocri pOOOTH;  MPAIOITh 13|
METOIU: COPTYBaHHS OOMIHOM. ITiTepaTyporo, BHUKOHYIOTH,
BHyTpillHE ~ COpTYyBaHHSA. Y JOCKOHAJICHI mabopaTopHy poboty Ne 13
IMETOIH i3 JIK
1. Hipaminansae copryBanns Jx. Binesmca
i P.B. ®moiina,
2. [lIBuake copryBanus K. Xoopa
Tema 14. 30BHINIHE COPTYBAaHHS: 3IUTTA JlaGopaTopne  3anarTa 15| OIpanboBYIOTH  MaTepian|/
BITOPSAKOBAHUX TIOCTIiIOBHOCTEHH, 3OBHIIIHE COPTYBAHHS MeKIiif; TOTYIOTBCA IO
copryBanHs (¢oH Heiimana, copryBaHHs labopaTopHUX 3aHSTD;
HATypaJbHAM 3ITUTTSIM. BUKOHYIOTb JIOMaITHi
Vlekyist 9. 30BHILIHE COPTYBAHHS pobOTH;  mpalolTh 13
1. 3AUTTSA BHOPSAKOBAHHUX MOCHTITOBHOCTEH. ITiTepaTyporo, BHUKOHYIOTH,
2. CoptyBanns ¢oH Heflimana. maboparopHy podoty Ne 14
3. CopTyBaHHs HaTypaJIbHUM 3JIUTTAM i3 K
Tema 15. OriHKa CKIaJHOCTI aJTOPUTMIB. JladopaTopHe 3aHATTS 16, OMpanboByIOTh  MaTepian(/
IATITOpUTM MIOLIYKY B YHUCJIOBUX| Buxonanns PI'P 2 IeKIiif; TOTYIOTBCA IO
rmociimoBHOCTIX. KoMOiHAaTOpHI anroput™Mu lmabopaTopHUX 3aHATE;
BUKOHYIOTb JIOMaIIHi
poOOTH;  TPAIIOITh 13|
ITiTepaTyporo, BHKOHYIOTH,
PI'P 2 i3 IK; roryrotbcs 10
icIuTy
Bcworo, roauH 110

10




Po3nin 5. Cucrema onliHIOBaHHA 3HAHb CTY/IEHTIB

Tabmuis 5.1 Posmopin 6aniB 3a pe3ynbTaTaMil BUBYCHHSI HABYAIBHOT AUCIUILITIHU

dopma podoTun Bupa po6orn baau
1. HaBuanbna 1. BuxonanHs nmaboparopHux 3aBnaanb ( 3*14=42 6anm) 42
2. BuxonanHs po3paxyHKoBO-TpadiuHux po6oT (9 Gais 3a 1
PI'P, 9*2=18 GamiB) 18
3. Icout 40
Bceworo 3 kypey 100

Tabmuis 5.2 — CucreMa HapaxyBaHHS JJOJIATKOBUX OalliB 3a BHJIaMU POOIT 3 BUBYCHHS HABYAIILHOT
IUCHAIUIIHA

dopma podoTH Bua poéoru baan

Y4acTh y CTYACHTCHKHNA OJTiMIIia/i,

HayxoBo-gocuigna 10

I'YpTKY, 00’ €/IHaHHS TOLIO

3a 10AaTKOB1 BUAM HaBYANBHUX POOIT CTYAEHT MOXxe oTpuMmaTH He Oubmie 10 Gami. JlogaTkosi
0anu T0Iat0ThCS J0 3arajbHOi MiJCYMKOBOT OI[IHKM 332 BUBUCHHSI HABYAILHOT TUCIMILIIHY, ajie 3arajibHa
MiJICYMKOBA OIliHKa He Moxe nepesuiyBatu 100 Gais.

Tabmums 6 — lllkana omiHIOBaHHS 3HAaHb 3/7100yBayiB BUIIOi OCBITH 3a pe3yJIbTaTaMU BHUBUYCHHS
HaBYAJIBLHOI JUCUUILUIIHA

Cyma 6anie 3a éci éuou Ouinka 3a Ouinka 3a HAUIOHAILHOIO WIKATLO010
HasuanvHoi dianvnocmi | wkanow EKTC

90-100 A BigminHO

82-89 B Jyxe nobpe

74-81 C Jobpe

64-73 D 3a10BUIBHO

60-63 E 3a70B1JIbHO JIOCTATHBO

35-59 FX He3anoBuibHO 3 MOKIIMBICTIO TOBTOPHOTO

CKJIQJIaHHS
0-34 F He3anoBinbHO 3 000B’SI3KOBUM MTOBTOPHUM
BHBYCHHSM HaBYAJIbHOI JUCIUTLIIHH

Po3nin 6. Indpopmaniiini 1xepena

1. OcHOBM airopuTMizalii 1 mOporpamyBaHHs. HaBuanbHul mNOCIOHMK /YKiaaau:
Yeninko M.M. EnekrponHe MepexxHe HaBuanbHe BuganHs. - Kuis: KIII imeni Irops
Cikopcebkoro, 2022, - 162 c.

2. 3106011 I'.I'. OcHoBM anroputmizauii Ta mporpamyBaHHS MoBOw0 Ci: MIIPYyYHUK
[ T'.I". 3n06iH. — KuiB : Kapagena ; JIeBiB : JIHY im. IBana ®@panka, 2022. — 168 c.

3. ANropuT™MHu 1 CTpyKTypH naHux. Jucranuiitnuii kypce / Yxnamaui: Komosa O.I1.,
€menp 0.0. Pexum JIOCTYIY:
http://www?2.el.puet.edu.ua/st/course/view.php?id=3590

4. Anroputmu 1 ctpyktyp aanux: nocioHuk: H. b. IllaxoBcbka, P. O. INomomyk. —
JIpBIB : «Marnoisa 2006», 2022. — 215 c.

5. BacunweB O. [IporpamyBanus Ha C++ B mpukianax i1 3agadax: Hasu. Iloci6. / O.
Bacunbes. — Kuis: BunaBaunrso Jlipa-K, 2020. — 382 c.
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http://www2.el.puet.edu.ua/st/course/view.php?id=3590

10.

11.

12.

13.

14,
15.

16.

17.

[IporpamyBanus 1. ducranmitauit kype / Yknagaui Komosa O.I1., €mens O.O.
Y.1. Pexxum goctymy: http://www?2.el.puet.edu.ua/st/course/view.php?id=2894
IIporpamyBanus 1. Qucranuitauit kype / Yiknagaui Komosa O.I1., €mens O.O.
Y.II. Pexxum moctymry: http://www?2.el.puet.edu.ua/st/course/view.php?id=3589
[Iporpamysanns 11 [EnekTpoHnmii pecypc] : HaBUaIbHO-METOIUYHUM TTOCIOHUK TSI
CaMOCTIHOTO BUBYEHHS! HABYAJIbHOI JAUCIMIUIIHA CTYJIEHTaMU CHeliaabHOCTI 122
Komm’rorepHni Hayku, ocCBiTHA mnporpama «Komm’toTepHi Hayku» CTyIEHS
OakamaBpa /O. II. Komoga, O. B. OnbxoBceka, JI. M. OnbxoBcbkwuid, O. I
OpixiBceka. — [lonTaBa : IIYET, 2023. — 313 c. — Pexkum JocTymy: JIOKaJlbHa
Mmepexa IIYET

Kopwmen, Tomac I'. Beryn no anroputmis : [lepeknan 3 aHIiiCbKOT TPETHOTO
BunaHHA : [ykp.] = Introduction to Algorithms : [mep. 3 aurit.] / Tomac I'. Kopmen,
Yapns E. Jleitzepcon, Ponann JI. Pisect, Kiidopa Craitn. — K. : K. 1. C., 2019. —
1288 c.

Kopwmen, Tomac I'. Anroputmu noctymnHo / niep. 3 auri. Kupuna SAuenka. Kuis:
K.I.C., 2021.-19%4c.

Owen Hughes. C++ programming language: How it became the invisible foundation
for everything, and what’s next. — 2020. Acces:
https://www.techrepublic.com/article/c-programming-language-how-it-became-the-
invisible-foundation-for-everything-and-whats-next/

[IpoOnemu nporpamyBaHHs: HAYKOBHI KypHa (mepiogudne BuaaHHs). — Kuis : [H-
T nporpamaux cucteM HAH Vkpaimm . — ISSN 1727-4907. Pexxum noctymy:
exnekTpoH. unt. 3ai [TYET. - http://catalog.puet.edu.ua/opacunicode/

HoBiguuk 3  MoBu  C++.  EnektpoHHuidi  pecypc. Pexum  poctymy:
https://learn.microsoft.com/ru-ru/cpp/cpp/cpp-language-reference?view=msvc-170
LearnCpp. Enexkrponnuii pecype. Pexxum noctymy: https://www.learncpp.com/
Microsoft C++, C, and Assembler documentation. Enexrponnuii pecypc. Pexum
noctymy: https://learn.microsoft.com/en-us/cpp/?view=msvc-170

KOILIOBA, O., YHEPHEHKO, O., OPIXIBCBbKA, O., TYP, B., & HKO, O.
(2024). PO3POBKA HABYAJILHOI'O AHJPOIJA-3ACTOCYHKY 3 TEMMU
«COPTYBAHHSI BCTABKAMW» JUCTAHIIMHOIO HABYAJILHOI'O
KYPCY «AJITOPUTMU I CTPYKTYPU JAHUXY. Inghopmayitini mexnonozii ma
CYCRibCMEO, (5 (11), 34-42.
https://journals.maup.com.ua/index.php/it/article/view/2926

[lenaroriudi yMOBM BUKJIaJIaHHS AUCIUIUIIHU «AHaJI3 alrOPUTMIBY» JJIS CTYCHTIB
crneuianibHOoCcTl  «Komm’rorepui Hayku» / O. Komora, O. OnbxoBcbka, /.
OnbxoBebkuit, FO. Onekciituyk // AKTyanabHI NUTAHHA MPUPOJIHUYO-MATEMATUYHOI
OCBITH :301pHUK HayKoBUX mpanb. Bum. 1 (21) / MiHicTepcTBO OCBITH 1 HayKu
Vkpainu, Cymcbkuil nepkaBHUI memaroriyHuil  yHiBepcuteT imeHi A. C.
Makapenka ; [romoBa peakon. H. A. TapacenkoBa, pen. pama.: M. 1. bypna, M.
Iapuep, B. b. Minymes 1a in.]. — Cymu : [CymJIITY imeni A. C. Makapenka], 2023.
—-.C. 168-176. — DOl: 10.5281/zen0d0.8032400
https://repository.sspu.edu.ua/handle/123456789/13735

Po3aia 7. Ilporpamue 3a0e3ne4yeHHs] HABYAJIbHOI M CIUILUIIHA
I[JISI BHUBUEHHS HaBYaJIbHOI I[I/ICI_II/IHJ'IiHI/I BUKOPUCTOBYETLCA HACTYIIHC IMMPOTpaMHC 3a0e3IeUYeHHs:
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http://www2.el.puet.edu.ua/st/course/view.php?id=2894
http://www2.el.puet.edu.ua/st/course/view.php?id=3589
http://catalog.puet.edu.ua/opacunicode/index.php?url=/auteurs/view/20264/source:default
http://catalog.puet.edu.ua/opacunicode/index.php?url=/auteurs/view/84263/source:default
http://catalog.puet.edu.ua/opacunicode/index.php?url=/auteurs/view/63597/source:default
http://catalog.puet.edu.ua/opacunicode/index.php?url=/auteurs/view/111583/source:default
http://catalog.puet.edu.ua/opacunicode/index.php?url=/auteurs/view/111583/source:default
https://www.techrepublic.com/article/c-programming-language-how-it-became-the-invisible-foundation-for-everything-and-whats-next/
https://www.techrepublic.com/article/c-programming-language-how-it-became-the-invisible-foundation-for-everything-and-whats-next/
http://catalog.puet.edu.ua/opacunicode/
https://learn.microsoft.com/ru-ru/cpp/cpp/cpp-language-reference?view=msvc-170
https://www.learncpp.com/
https://learn.microsoft.com/en-us/cpp/?view=msvc-170
https://journals.maup.com.ua/index.php/it/article/view/2926

Delphi a6o Turbo Delphi
[Maket nmporpamuux npoaykrie Microsoft Office, Microsoft Visual Studio

JucraHmiitHuii Kypc 3 HaBYaIbHOI JUCHHUIUTIHU «AJITOPUTMH 1 CTPYKTYPH TaHUX» Ha IIaThopMi
«Moodle»
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