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1. Onuc HaBYAJBLHOI AUCHUILIIHA

. lay3b 3HaHb, CIIEI[iaTbHICTb, XapakTepucTuka
HalimenyBanHs . . " .
. OCBITHA IIporpamMa, pi1BCHb HaBYaJIbHO1 JUCHUIIIIIHU
MIOKA3HHKIB .
BHIIIO1 OCBITH (Oenna gpopma naguanms)
KinbKkicTh KpeauTiB —
45 I'any3b 3HaHB O0o0B’s13k0Ba

’ 13 «MexaniuHa iHKEHEDisD)

. . . (umdp Ta HaliMEHYBaHHS) o .
KinpkicTs MOAYIIB — 2 HaBuajabHuii pik
KinpKicTh 3MICTOBHHX

. . . 2023/2024
MOIYIIB — 3 CrneniajbHicTh
[HmBiTyanpHe 134 «ABiamiiiHa Ta pakeTHO- Cemectp
3aBlaHHA KOCMiYHA TEXHIKa

«AnroputMmizaliis _Ta (kon Ta Hajimerysanis)

KOJIYBaHHS _TIPOTPaMHU
00poOKM  maHuX 3 OcBiTHA nmporpama 2.
KOHCOJIBHHM MEHIOY «IHTENeKTYaIbH1 O€3MI0THI
(Hassa) TPaHCIIOPTHI 32CO0M»
(HaliMeHyBaHH!)
3arajibHa KIJTbKICTB
.
TFOJIHH — Jlekmii
64/135 PiBeHb BHIIIOT OCBiTH:
32 roaunH
nepimuii (0aKaaaBpChKHiA)
IpakTnyHi,
ceMiHApCbKI™
KibKiCTh  THKHEBUX 0 roauu
TOIVH JUIA  JICHHO{ JlabopaTopHi™
dbopMH HaBYAHHS: 32 ronuH

ayIMTOpHUX — 4
caMoCTiitHOI ~ poOOTH
ctyneHta — 4,4

CamocriitHa podora

71 ronuu

Buja koHTpOJII0

MOJIyJIbHUM KOHTPOJIb
1CIIUT

CriBBIAHOIICHHS KUJIBKOCTI TOAWH ayJIUTOPHUX 3aHATH JI0 CAMOCTIHHOI poOOTH
cra”HoBuTh: 0,9.

"AyIMTOpHE HABAaHTAKEHHS MOXE OyTH 3MEHIIEHe abo 30iNbIIEHe HA OIHY
TOZIMHY 3aJIe)KHO BiJ PO3KIIaay 3aHSTh.



2. MeTa Ta 3aBJaHHA HABYAJBLHOI JMCHUILIIHA

Merta: BUBUYEHHS CY4YacHOTO TIPOTPAMHOTO 3a0E3MEUeHHS IMEePCOHATBHHUX
koM’ rotepiB (I1K), TumoBux ajropuTmiB BHUpIIICHHS 3a7ad 1HGOPMAIIMHUX CHCTEM
NPOCKTYBaHHS, ICHYIOUM IMIXOAW JO HAMWCaHHS MpOorpaM 3 METOK0 IIiBUIICHHS
MPOAYKTUBHOCTI Tpalli POrPaMicCTiB.

3aBIaHHsI: HABUUTH BUKOHABIISI AITOPUTMY MPABWIHHO BHOUPATH aITOPUTMIUHY
KOHCTPYKITIIO PO3TATYyKEHHS Yd BUOOpY aJbTEPHATHUB, IO, B CBOIO YEPTY, JO3BOJUTH
oOpaTu Ty 4M 1HIIY TOCTIOBHICTD JIIA 3aJ€KHO BIJl IEBHUX YMOB IIiJ] Yac HaIllMCAHHS
mporpaM, IO 3HAYHO MIJBMINYE MPOJYKTHBHICTH TMIpalli IPOrpaMicTiB, IOJIMIIYE
9UTabEIbHICTh MPOTPaM.

KomnereHTHOCTI, AKi HA0YyBaIOTHCH:

3K4 — HaBuuku BUKOpUCTaHHS 1HGOpMALIHHUX 1 KOMYHIKAIMHUX TEXHOJOTIH.

3K6 — 31atHicTh reHepyBaTH HOBI 1/1€1 (KpEaTUBHICTB).

3K10 — 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYyAIIsIX.

3K11 — 3HaHHs Ta pO3yMIHHS MPEAMETHOI 00JIacTi Ta PO3yMiHHS MPOQeciiHOl
TISTBHOCTI.

3K14 — 31aTHICTh OIIHIOBATH Ta 3a0€3MeYyBaTH AKICTh BUKOHYBAHHUX POOIT.

CK7 — HaBruuku BUKOpUCTaHHA 1HQOpPMAIIHHUX 1 KOMYHIKAI[ITHUX TEXHOJIOT1i Ta
CHEI1ai30BaHOT0 TMPOrPaMHOTO 3a0e3leueHHs NpU HaBuYaHHI Ta y mpodeciitHiit
TISTBHOCTI.

CK14 — 3parHICTh A0 JIOTIYHOTO MUCIICHHS, MOOYIOBH JIOTIYHMX BHCHOBKIB,
BUKOPUCTaHHA (POpMaIbHUX MOB 1 MOJENEH allrTOPUTMIYHUX OOUHCIIEHb, TPOCKTYBaHHS,
pO3pO0JICHHST ¥ aHalli3y aJIrOpUTMIB, OI[IHIOBAHHS iX €(EKTUBHOCTI Ta CKJIAHOCTI,
PO3B’SI3HOCTI Ta HEPO3B’SI3HOCTI  ANTOPUTMIYHUX TMpoOJieM sl aJleKBaTHOIO
MOJICIIIOBAaHHSI MPEAMETHUX 00JacTeil 1 CTBOPEHHS MNPOrpaMHUX Ta 1H(OpPMALIAHUX
CUCTEM.

OuikyBaHi pe3yJIbTATH HABYAHHS:

IIPS — TlosicHioBaTH CBOI pIlIEHHS 1 MATPYHTS I1X NPUUAHATTS (PaxiBIKM 1
He(daxiBIsIM B SICHIN 1 OIHO3HAYHIN QopMI.

ITP24 — IIpoekTyBaTtH, pO3pOOJIATH Ta aHAII3YyBaTH aJTOPUTMHU PO3B’SI3aHHS
OOUYHCITIOBAJILHUX Ta JIOTIYHUX 3ajlad, OI[IHIOBaTH €(QEeKTUBHICTh Ta CKJIaJHICTb
QIrOpUTMIB Ha OCHOBI 3aCTOCYBaHHS (opMajIbHUX MOJENEH alropuTMIB Ta
00YHMCITIOBAaHUX (DYHKIIIH.

P25 — Po3po0masTy mporpamHi MOJENl NPEAMETHUX CEpPEelOBHIL, BUOMpATH
napajgurmy nporpamMyBaHHS 3 TIO3UIIIH 3pyYHOCTI Ta SKOCTI 3aCTOCYBaHHS [l peastizaiii
METO/IIB Ta AJITOPUTMIB PO3B’S3aHHS 3a/1a4 B TalTy31 KOMIT FOTEPHUX HaYK.

IIpepexBiznTu — OCHOBH NpOrpamMyBaHHSL.
Kopexksizutu — O0'€eKTHO-OpI€EHTOBAHE IPOTrPAMyBaHHS.



3. 3micT HABYAJBLHOI JUCHMILIIHA

Monayas 1.

3microBuit Mmoayiab 1._Opzanizauina _npozpam y iHmezpoeanomy _cepedosuuli
Visual Studio _npu po3pooui 3 eukopucmanuam mosu C++

Tema 1. ApxiTekTypa KOMIT10TepiB, npuHIMnu ¢on Heiimana. 3HailoMCTBO 3
MiJICKCTEeMaMU 1HTETPOBaHOTO cepenoBuina Ha npukiaani Visual Studio IloBropenns
MO3UIIIIHHUX CUCTEM YHCIIEHHS, KoaiB Ta0mmii ANSI.

Tema 2. [TIlonarrs amroputMy ¢ OCHOBHI  alNTOPUTMIYHI  CTPYKTYpHU
IpOrpamMyBaHHS. BnactuBocti Ta cnocobu omucy anroputmy. PizHOBUIH
ANITOPUTMIYHHUX CTPYKTYP: MOCIITIOBHOCTI, pO3Taly>KEHHS, MOBTOPEHHS. Po3ramykeHHs
Ta aJIbTEPHATUBHE PO3TATYKCHHS.

Tema 3. EnemMeHTH anropuTMIiYHUX MOB: KOHIIEIIIS THINIB JaHUX, IMEHa,
3HAa4YEeHHS, TOKAKYMKH, 3MIHH1, KOHCTAaHTH, OIepallli, BUpa3u.

Tema 4. CTpyKkTypHE NpOrpaMyBaHHs: NOCIIAOBHICTb, PO3TaIy>KEHHS Ta LIUKJIH.
brok-cxema, ik oHa 3 HA0OUHUX QopM 300pakeHHs anroputmy. [TodygoBa 6s10k-cxeMu
ITOPUTMY MIJHECEHHS LIJIOT0 YKcia A0 LIJIOT0 CTYIEHIO.

Tema 5. IloOGymoBa ONOK-CXeMH alNTOpUTMy OOuYMCIIeHHA (akTopilaity
HaTypasnbHoro uncia. [IodyaoBa 610K-cxeMH anropuTMy TPAHCIIOHYBAaHHS MaTpPHLIL.

Tema 6. AnropuTMmiuyHuil BuOIp anbTepHAaTHB. BuOIip 13 IBOX albTEpHATHUB.
Bknanenicte  KOHCTpyKUI BuOopy. OmnepatopHuii 0nok. IlomiBapianTHuii BHOIp.
AJTropuTMIYHAa KOHCTPYKLISI MOBTOPEHHS (LMKIU 13 MEPEIyMOBOIO, 13 MOCTYMOBOIO,
UK 13 JTITYUIHBHUKOM). J{esKi IUKIIIYH] aIrOpUTMHU Ta IPOTPaMHU.

Tema 7. IIponeaypHo-opienToBane nporpamyBanns. Pexypcis. [Tigmporpamu, ix
PI3HOBHIM Ta criocoOu BUKopucTaHHs. [Ipu3Hauenns npouenyp ta pysnkuii. [Ipoueaypu
kopuctyBaua. llonsarrs  dopmanbHuUX 1 (aKTUUHMX M[apaMeTpiB, JIOKAJbHUX 1
rio0anbHUX 3MIHHUX. [Ipoliec BUKITUKY TIAIPOrpaMH.

Tema 8. Onuc anroput™my Ta po3poOKa Iporpamu, 10 BUKOPUCTOBYE MEHIO 3
BUOOPOM TEMM 3a JONOMOrow Kypcopy. Omuc anroputMmy Ta po3poOKa Mporpamu
KaJIbKYJIATOpa HapaxyBaHb 3a JIETTO3UTHUMH BHECKAMH 3 BUKOPUCTAHHIM Tporeayp 0e3
napameTpiB Ta TEXHOJIOTII0 HU3XIJTHOTO IPOEKTYBAHHS.

Tema 9. Onuc anroputmy Ta po3poOKa MporpaMu 3HaXOIKEHHS MMPOCTOT0 YKcia
3a HOro HOMEPOM Y TIOCJIIIOBHOCTI BCIX MPOCTHX YHCEIN 3 BUKOPUCTAHHAM MPOIEAYP 3
napamMeTpamu Ta TEXHOJIOT1H0 HU3X1THOTO MPOEKTYBAHHS.

MoayJbHHH KOHTPOJIb

3micToBuilt MoayJb 2. Cmpykniypu 0anux i ai2opummu
Tema 10. Ilpunnunu momynpHOTO TporpamyBaHHs. [Ipu3HaueHHS MOIYIIB.
CrpykTypa MoaysiB. BukopucTaHHs MOIYJIIB.




Tema 11. [lpuknang BukopuctanHs MojayJiB. KoHueniiss MOIyJIbHOTO
porpaMyBaHHS SIK HACTYITHUHN €Tar PO3BUTKY MPOTPaMyBaHHS.

Tema 12. Metonosorii po3po6ku nporpam IlocaigoBHICTE pO3pOOKH MPOTPAMHU.
XKutTeBuii HUKI TPOrpamMu Ta KOTo eTanu. 3acoOu, 110 BIUIMBAIOTH HA SIKICTh MPOTPaMHU.
Onuc anroputmy Ta po3pooOka mporpamu «PenakTop TEKCTIBY.

Tema 13. [Mpunmunu agpecanii mam’siti Ha [IK IBM PC y peansHOMY pexumi
pOOOTH ITEHTPATBHOTO MIKpOTIpOIIecopy AOCOIOTHI aJpECH, CETMEHTH Ta 3CYBH aJIPECIB.
Crpykrypa o6pasy (.EXE) ¢daiiny. Po3nmoain mam’aTi npu BUKOHAHHI IPOTPAMH.

Tema 14. Ilousarta abconoTHUX 3MIHHUX. [IpUKIIagu BUKOPUCTAHHS a0COTIOTHUX
3MIHHUX B iporpamax. [Ipu3HaueHHs npanopiiiB KJiaBiaTypu Ta 10CTyM 10 HuX. [Ipukias
porpamu, y sikiii HaBeJIeHO Ccroci0 BUKOPUCTAHHS MPANopIiB KIaBiaTypH.

Tema 15 JlonsTTs mokaxunka. Moro oronontenns. THIi30BaHi Ta He THIT30BaHi
MOKYXYMKHU Ta orepallii HaJ HUMHU.

Tema 16. BukopuctanHsi HOKaX4HKIB JIJIsl JOCTYMY JIO TAHAMIYHOT TTOM SITi.

Tema 17. Buainenns ta 3BiIbHEHHs AuHaMI4HOI 1am’s1Ti. CtaHaapTHI GYyHKIT 715
poboTH 3 aapecamu.

Tema 18. [Ipukiianu BUKOPUCTAHHS MOKaXYMKA HA MAaCUB T4 MaCUB MOKAKYUKIB.
BukopucTanHs MOKa)KUMKIB MIPH OIMPAIIOBaHHI CTPYKTYD.

Tema 19. CriuckoBi CTpyKTypH JaHuX. BU3HaueHHS JIHIHHOTO CIHCKY Ta HOTO
pi3HOBHIIB. POOOTA 3 JIIHIMHUM CIIHCKOM.

Tema 20. Aniroput™ poOOTH 31 CHUCKOM. AJITOPUTM CTBOPEHHS OJHOEIEMEHTHOTO
CIIHICKY.

Tema 21. AropuT™ BCTaBKHU €JIEMEHTA BCEPEAUHY CIIUCKY. AJITOPUTM BUIATEHHS
eJIeMEeHTa 3 KIHIIS CIIUCKY. AJITOPUTM POOOTH 3 aipaBITHUM TEPETIKOM CIIIB.

3microBuit Mmoayab 3. Ipadiunuii_pexcum

Tema 22. I'padika y koHcOoNbHOMY BikHI. ['padiuna cuctema koopaunar. ['padiuni
JIpaiBepy Ta PEKMMHU CY4YaCHUX BIZICO KapT Ta IX XapaKTEPUCTUKHU 1 MOKIUBOCTI.
[Ipukian HECKIAAHOT IPOTrpaMu, sika BUKOPUCTOBYE rpadiuHUN PEKUM.

Tema 23. Koopaunarna minockicts. [lonsrrs nikcens. Komip pony. Bukopucranus
KOJIbOPIB 1 CTUJIIB. 3arajibHi MoJioKeHHs. KepyBaHHSI KOJIbOPOM 1 CTHIISIMU. 3aJlMBKa.
Buxopucrtanns BIATIHKIB, [0 BHUMAara€ JOBOJI CKJIAAHOI TEXHIKHM KEpPyBaHHS
KOJILOPOBUMH TAJIITPaAMHU.

Tema 24. Bubin 300paxenHs kpanok Ta JiHik. [lpukiang nporpamu, sxa
YCTAaHOBUTH OUIMNA KOJIp JUisi OHY Ta BUBEJE HA €KpaH BIAPI30K MPSMOi YEPBOHOTO
KOJIbOpy. BuBiza 300paskeHHs Kparnok Ha pi3HOMY (hOHI.

Tema 25. I'padiuni npuMiTHBH, SKi MOKHA BiIOOpa3UTH HA €KPaHi 3a JIOIOMOTOIO
OKpeMHX mporeayp. BuBin 300pakeHHs] KpuBUX JiHINA. MatoBaHHS KiJl, YT, CEKTOPY
KoJia, 3adapboBaHOro Ta He 3adapOoBaHOrO ejirnca, eINTUYHOro cektopa. [lpukian
porpaMu, sika 300pakye KOHIIEHTPUYHI KOJa, BUITQJKOBO BHOpPaHMMHU KOJIbOPaMU,
JlaMeTp SKUX CIOYaTKy 301IbIIYETHCS, @ 3T0JI0M — 3MEHIIY€EThCS.




Tema 26. Bubim 300paxenHHs 3adapboBaHux Ta He 3adapOoBaHUX
OaratokyTHukiB. IloOymoBa 300paxkeHHsT  «BikHa». [loOymoBa  300pakeHHs
napasenerninena. MaimoBaHHs 0araTOKYTHHKIB. 3aJlUBKa 3aMKHYTHUX 00JIacTeH.

Tema 27. [lo6ynosa rpadikiB ¢yHkiii. [lepeTBOpeHHST KOOPAUHAT 1 00 €KTIB.
Cnpaiit, #oro  CcTBOpeHHs, eTanmu poOOoTU. AHIMaliiHI edekTu. DpakTaabHI
300paxKeHHSs.

MonayibHUH KOHTPOJIb

Monayas 2.
[HauBinyanbHe 3aBIaHHS «AJITOPUTMI3AIlS Ta KOJYBAHHS IPOTrpaMu 0OpOOKHU JaHUX
3 KOHCOJILHUM MEHIOY.




4. CTPpyKTYpa HABYAJIBHOI JUCHUILIiHA

KinbkicTh roguH
Jlenna dopma
HasBa 3MicTOBHOTO MOAYJIS 1 TEM Ycepor VY Tomy ymcni
0 a| o | mab | c.p.
1 2 314] 5 6
MoayJas 1

3micToBuii Moayab 1. Opradizanis nporpam y iHTerpoBaHOMY cepeaOBHII
Visual Studio npu po3po0ui 3 Bukopucranasim mosu C++

Tema 1. ApxiTekTypa KOMIT 1I0TepiB, MpUHIUIHN QoH | 1 1

Heimana.

Tema 2. TloHsTTss anroputMy i  OCHOBHI | O 3 2
ITOPUTMIYHI CTPYKTYpPHU MPOrpaMyBaHHS.

Tema 3. EneMeHTH anropuTMI4YHUX MOB. 3 1 2
Tema 4. CTpyKTypHE ITPOTpaMyBaHHS.. 5 1 4

Tema 5. IloOymoBa ONOK-CXeMH aJroOpuTMy | 3 1 2
oOuucieHHs ¢akTopiany HaTypaJbHOTO YKCIIa

Tema 6. AnropuTMidHUI BUOIp albTEpHATHUB. 7 1 4 2
Tema 7. [IponiegypHO-0Opi€HTOBaHE MpoOrpamMmyBaHHs. | 1 1

Tema 8. Onuc anroputmy Ta po3poOka mporpamu, | 4 2 2

0 BHUKOPHUCTOBYE MEHIO 3 BHOOpOM TeMH 3a
J0TIOMOTO0 KypCOpy.

Tema 9. Onuc anroputmy Ta po3podOKa Mporpamu | 5 1 4
3HAXO/XKEHHSI POCTOTO YUCTIA.

MoaynbHUN KOHTPOJIb 2 2

Pa3om 3a 3micToBuUM MoayJsieMm 1 36 1 12 |12
2

3micToBuilt MoayJib 2. CTPYKTYpPH JaHUX i aJITOPUTMHU

Tewma 10. [lpuaImMIM MOTyIEHOTO TIpOrpaMyBaHHs. | 3 3

Tema 11. Ilpuknan BUKOpUCTAHHS MOJTYJIIB. 3 1 2

Tema 12. Metopaosorii po3po0ku mporpam. 3 1 2

Tewma 13. Ipunanmnm agpecartii mam’sTi. 3 1 2

Tewma 14. TloHSTTSI a0CONMIOTHUX 3MIHHHUX. 1 1

Tema 15. Ilpuxknaxg nporpamu, y siKiii HaBeAeHO | / 1 4 2

cnoci0 BUKOPHUCTAHHS MPAIOPIIB KJIaBIaTypH.

Tema 16. [ToHATTS TOKaXKYMKA.

Tema 17. BunineHHs Ta 3BUILHEHHS AWHAMIYHOI | 3 1 2

maMm’ATi.




Tema 18. Ilpuknaaym BUKOPUCTaAHHS MOKKYMKA. 7 1 4 2
Tema 19. CiuckoBi CTPYKTYypH JaHUX. 3 1 2
Tema 20. Anroput™ poOOTH 31 CIIUCKOM. 7 1 4 2
Tema 21. AnropuT™m BCTaBKU €JIEMEHTA A0 CIUCKY. | 3 1 2
Pa3om 3a 3micTOBHUM MoOxyJieM 2 44 1 12 |18
4
3micToBuii moay.asb 3. I'padiunuii pexum
Tema 22. I'padika y KOHCOJTBHOMY BiKHI. 3 1 2
Tewma 23. KoopauaaTHa MIOCKICTb. 1 1
Tema 24. Busin 300paxxeHHs Kparok Ta JIiHiH. S) 1 4
Tema 25. I'padiuni npuMiTHBH. 3 1 2
Tema 26. Busin 300pakenHs 3adapOoBaHux Ta HE | 3 1 2
3acapOoBaHUX OaraTOKyTHHKIB.
Tewma 27. IloOynoBa rpadikiB GyHKIIIH. 7 1 4 2
MonynbHUI KOHTPOJIb 2 2
Pa3om 3a 3micToBUM MoOayJ1eM 3 24 6 8 10
Ycboro roqun 104 3 32 140
2
MoayJs 2
Buxonanusi po3paxyHkoBo-rpagiuHoi podoTu 29 29
KonTpoJuabHmnii 3axin 2 2
Ycboro roaun 135 3 32 |71
2
5. Temu ceMiHApCBKHUX 3aHATH
CeMiHapChKI 3aHATTS HABYAJIIBHUM IUJIAHOM HE Mepea0aydeHi.
6. TeMu NpaKTUYHUX 3aAHATH
[IpakTruH1 3aHATTS HABYAJIILHUM IJIAHOM HE Mepe0adeHi.
7. Temu 1a00paATOPHUX 3AHATH
No Ha3zpa Temu KinbkicTh
/1 TOIUH
1 | Po3pobka mporpamu pemaryBaHHsS MAaTpHUIll Ha eTami il 2
(dopMyBaHHsS B TaOJIMYHOMY BHII.
2 | Po3po0Oka nporpamu MaTpUYHUX OTEpaliidl 3 3aCTOCYBAHHIM 4
IiAmporpaM KOpUCTyBaua 3 MmapamMeTpaMu Ta MEHIO BHOOpY
TEMU KOJIbOPOM.
3 | Po3poOka mporpamu 3HaXOMKCHHsSI BU3HAYHUKA MAaTPHIIL 3 4

34CTOCYBAHHsAM MOAYJISI KOPHUCTYyBada.




4 | Po3poOka mporpaMu pillleHHSI CUCTEMH JIIHIMHUX PIBHSIHB 3 4
BUKOPHUCTAHHAM JUHAMIYHOT IaM ATI.
5 | Po3poOka mporpaMu BUKOPUCTaHHS «BIKOH» JUIsI IHTEpdeicy 4
MpOrpaM 3 3aCTOCYBaHHAM a0COJTIOTHUX 3MIHHHX.
6 | Po3poOka mporpamu BHUBOIY 1HGOpMAII] y «BIKHI», PO3MIP 2
SKOTO 33JJa€EThCSI KOPUCTYBAUEM Y PEKUMI J1aJIOTy.
7 | Po3poOka mporpamMu oprasizaiii peaaryBaHHs iHGopmarlii 4
MIpU OpraHizalli «Ipy>KHEOTO BBOLY»
8 | Po3poOka mporpamMu CTBOPEHHSI CIIUCKY Ta IMOKa3y HOro Ha 2
€KpaH MOHITOpPa, JOJIaBaHHs €JIEMEHTa B KiHEI[b, TOYAaTOK, B
CEpElIMHY CIIHCKY.
9 | Po3pobka mporpamu BUBOAY rpadiqyHOrO 300paskeHHs JIiTaka 4
3 MOXJIMBICTIO MAaCIITa0yBaHHS.
10 | Po3pobxka mporpamu moOyaoBu rpadika GyHKIII. 2
Pazom 32
8. Camocriiina pobdoTa
No Hasga temu Kinbkictp
/11 TOOUH
1 | IIpuBectu rpadiuHuil ONMUC AITOPUTMY 3HAXOKEHHS (haKkTopiary 5
YHClia Ta pO3POOHTH 3a IUM AITOPUTMOM TIPOTpamy.
2 | IlpuBecTr CIIOBECHHI OMHC aITOPUTMY MIPOTPAMH «BTaail YUCIIO» Ta 5
PO3pOOUTH MpOrpamy 3a UM aJITOPUTMOM.
3 |IllpuBectn rpadiuyHuUi OMUC aNTOPUTMY PIIICHHS KBaJIPaTHOTO 5
PIBHSIHHSI Ta 3aIIPOTpaMyBaTH HOTO.
4 | [IpuBectu rpadgiyHUl OMUC AITOPUTMY COPTYBAaHHS OJHOBHMIPHOTO 5
MacHUBY Ta 3allporpaMyBaTH HOTO.
5 | Po3poOutu mporpamy, 3a JOMOMOIOI0 SIKOi KOPHUCTYBau 3MOXKE 5
BUSIBUTH, sIKa 3 KJIABIII Ha)KaTa.
6 | Po3poOutu mporpamy 3HaAXOKEHHS TI00YTKY OJTHOBUMIPHUX MaCHBIB 5
3 BUKOPHUCTAHHSIM MOKa)KUMKa Ha MACHB.
7 | Po3pobutu nporpamy 3Hax0)KEHHsI MIHIMAJIbHOTO €JIEMEHTY MaCHUBY 5
3 BUKOPHCTAHHSIM MacHBY IMTOKa3HHUKIB.
8 | Po3pobutu mporpaMy BH3HAY€HHS KOAY BBEIEHOTO CHMBOJY 3 5
3aCTOCYBaHHSM a0COJIFOTHUX 3MIHHUX.
9 | Po3poOutu mporpamy BHBOJY Ha €KpaH TEKCTOBOTO (Qailry 3 5
3aCTOCYBaHHSM B1JI€O TTaM’ SITi.
10 | Po3pobutu mporpamy cOpTyBaHHSI OAHOBUMIPHOTO MacUBY PI3HUMHU 5

CrI0c00aMH 3 3aCTOCYBAHHSIM MOAYJISl KOPUCTYBaya.




11 | IlpuBectn TpadiuHuil OMUC aNTOPUTMY 3HAXOKEHHs (akTopiary 5
YHClia Ta pO3pOOHUTH 3a LIUM aJIrOPUTMOM MPOTPAMY.

12 | [IpuBecTH CIOBECHUHN OIKUC AITOPUTMY MPOTPAMH «Brajiail YuciIo» Ta 9
PO3pOOUTH MPOTPaMy 3a IIUM aJITOPUTMOM.

13 | IIpuBectn rpadiyHUi OMUC QJITOPUTMY PIIIEHHS KBaJapaTHOTO 5
PIBHSIHHS Ta 3allporpamyBaTH Horo.

14 | [IpuBecTtu rpadiyHUN OMUC AITOPUTMY COPTYBAHHS OJHOBHUMIPHOTO 5
MacHUBY Ta 3allporpaMmyBaTH HOro.

15 | Po3pobutu mnporpamy, 3a JAOINOMOIOI0 SKOI KOPHUCTYBad 3MOXKE 5
BUSIBUTH, sIKa 3 KJIABIII aKTHBI30BaHA.

16 | Po3po6utu nporpamy 3HaXOPKEHHs TOOYTKY OJTHOBUMIPHUX MAacHBIB 5
3 BUKOPUCTAHHSIM JUHAMIYHUX 3MIHHUX.

17 | Po3poOutu nporpamy ¢GopMyBaHHS CIIHCKY MapHIPyTy TMOI3IKH Ha 2
BIJIMTOYMHOK Ta BUBOJIY HOTO Ha €KpaH.

18 | Po3poOutu mporpamy  BHUBOAY <«30pSAHOTO Heba» Ha €KpaH 3 2
3aCTOCYBaHHSM rpadiyHOTO PEKUMY.

19 | Po3poOutu nporpamy BHUBOAY Pi3HOKOJIBOPOBUX TEKCTIB HA €KpaH 3 5
3aCTOCYBaHHSM rpadiyHOTO PEKUMY.
Po3pobutu nporpamy, sika Oyjie BUBOJAUTH Ha €KpaH BICl KOOPIUHAT

20 | 5 sanesxmocti BiJI Jl1ara3oHy noOy0BU rpadika. 2
KoHTponpHuii 3ax1y

2
Pazom
42

9. InauBiAyabHI 3aBIaHHS

3wmict: [lo6ynosa I13 3 BUKOpUCTaHHAM Pi3HUX II1A0JIOHIB Ta MIAXO/IB MPOrPAMYBaHHS.

Twxni 3-16. Tpynomictkicts: 29 ronun camocTiitHoi po6oTu. [Tnan-rpadik BukoHanHs J[3:

No HaiimenyBanHs O6c¢sr, | TwkneHb KinbkicTsb TpynomicTKICTh
B po3ainy % 3magi cropinok I13 | aymauropH. CaMOCTIHH.

1 | [locraBnenHs 3amauyi 10 3 2-3 - 2

2 | Po3pobnenns 20 5 2-3 - 4
¢b13uuHOI 1arpaMu

3 | Onucanus 20 6 5-7 - 5
AITOPUTMIB

4 | HatmcaHHs 20 7 6-8 - 8
MIPOrPaMHOTO
3a0e3neueHHs




5 | TecryBanns 20 11 3-5 - 8
MIPOrPaMHOTO
3a0e3MeUYeHHS
6 | Odopmiienns 113 10 13-16 2 - 2
Pazom 100 20-28 - 29

10. MeToau HaBYaAHHSA

IIpu nmnpoBeneni Jnekmii, mabopaTOpHUX poOIT Ta caMoCTiHOI poboTH
BUKOPUCTOBYIOTHCS TaKl METOJIM HAaBYAHHS SIK CJIOBECHI (MTOSICHEHHS, pO3IOBIIb, O€cifa,
HaBYaJbHA JHUCKYCis Ta 1H.); HAouyH1 (UIIOCTPYBaHHS, NEMOHCTPYBAHHS, CaMOCTIiHE
CIIOCTEPEIKEHHS) Ta MPAKTUYHI (J1abopaTopHi poOOTH), a came JICKIli MPOBOIATHCS 3
BUKOPHUCTAaHHSAM OCHOBHHUX PO3JILJIIB KOHCIIEKTY JICKIIIM B €IEKTPOHH1N (OopMi, IEMEHTIB
MYJIBTUMEIINHOI MIATPUMKH Kypcy (BineodparMeHTiB), JAEMOHCTpAIlii OKpEeMHUX
MpUIOMiB poOOTH 3 THCTPYMEHTAJILHUM CEPEIOBUIIEM Ta/a00 pO3/1aTOYHOTO MaTepiary
y BUTJISIZII CXEM Ta Jlarpam.

JlabopatopHi  poOOTM  BUKOHYIOTBCSA 3  BUKOPHUCTAHHSIM  HaBUYAJIbHHUX
(meMoHCTpaIliiHUX ) Ta JIIEH30BaHUX POTPAMHHX 3aCO0i1B.

CamocriiiHa po0OoTa BKJIIOYAE MIATOTOBKY JI0 JIAOOPATOPHUX POOIT, MOIYJIHHOTO
KOHTPOJTIO Ta ICTIMTY, BUKOHAHHS 1032 ayJUTOPHOI YaCTHUHH 1HAWBIyaTbHOTO 3aBIaHHS
1 BHBYCHHS BKA3aHWX BHWINEC TEM 3a KOHCIIEKTOM, JITEpaTypHUMH JDKEpPEIaMH Ta
MIPOTPAMHOIO JIOKYMEHTAITI€10.

11. MeToam KOHTPOJIIO

Koutposnbe 3aiiicHioeTbesa 3riiHo 3 “lloyiokeHHSIM MpPO MOJYJIbHO-PEUTUHTOBY
CUCTEMY OLIIHIOBAaHHS 3HaHb CTYJICHTIB .

I[ToTOYHMI KOHTPOJIb — BIAMNOBIJIHO JO IIOBHOTH, SIKOCTI Ta CBO€YACHOCTI
BUKOHaHHS JJa0OpaTOPHUX POOIT, IHIMBIAYaTHHOTO 3aBAaHHS; TPOMIKHUN (MOAYIBHUN)
KOHTPOJIb — MUCHMOBI KOHTPOJIbHI pOoOOTH Ha 8-My Ta 16-My THXKHSX; HIICYMKOBUU
KOHTPOJIb — MUCHbMOBHUH 1CTTHUT.

12. KpuTepii OiHIOBaHHSA Ta PO3MOAiJT 0aTiB, IKi OTPUMYKTh CTYI€HTH

Ckuanosi HapyaiabHOl | baau 3a onne 3ansaTTa | KinbKicTh 3aHATH Cymapna
podoTun (3aBHaHHS) (3aBIaHb) KiIbKicTh 0aJtiB
3micTroBHUIT MoayJIb 1
PoOota Ha nekiisx 0,25...0,5 8 2.4
Bukonanns Ta 3axmcT 3.5 4 12...20
JabopaTOpHUX POOIT
MonynbHU KOHTPOJIb 10...15 1 10...15

3MicTOBHUH MOAYJIb 2




Po0ora Ha mekmisx 0,25...0,5 4 1...2
BukonanHs Ta 3aXHCT 3...5 3 9...15
Jab0paTOpHHUX POOIT

3MicToBHUI MoayJIb 3

Pobora Ha mekmisx 0,25...0,5 4 1...2
BukonanHs Ta 3axucT 3...5 3 9...15
J1abopaTOpHUX POOIT

MonynbHUN KOHTPOJIb 10...15 1 10...15
Buxonanns ta 3axuct PI'P 6...12 1 6...12
Bceboro 3a cemectp 60...100

CemecTpoBui KOHTPOJIb (ICIIUT) MPOBOJIUTHCS Y pa3l BIIMOBHU CTYyJICHTa Bij OalliB
MOTOYHOTO TECTYBaHHS M 3a HasBHOCTI AOMYyCKy no icmuty. Ilig ydac ckiamaHHs
CEMECTPOBOI0 ICIIUTY CTYJICHT Ma€ MOXKJIUBICTh OTpuMaTu MakcumyMm 100 Oais.

HeoOxiguuii o0csr 3HaHb I OAep KaHHS TO3UTUBHOI OIIHKU:

— OCHOBHU CTBOPEHHS ITPOTPAM.

— MonayneHe mporpaMyBaHHS.

— [HCTpyMeHTaNIbHI cepeIOBHINA MPOTPaMyBaHHS.

— PoOota 3 nuHaMI4HOO Nam’SITTIO.

— CTBOpEHHS IBOMIPHUX 300pa’K€Hb B KOHCOJIBHOMY BIKHI.

HeoOxignuii 006csT BMiHB AJISI OJIepKaHHS MO3UTUBHOI OIIHKU:

— Hanmcanns Ta Bij J1aroKEHHS MMPOCTHX MTPOTPaM.

— CTBOpEeHHS (QYHKIIH.

— CTBOpEHHS MOJYJIB.

— CTBOpEHHS MPOCTUX CTPYKTYP (MAcCUB, CIIUCOK TOIIIO).

— CtBopeHHs noaatky rpadik QyHKIi B KOHCOJbHOMY BIKHI 3 BUKOPHUCTAHHSAM
¢byHK11H rpad1YHUX TPUMITHUBIB.

Kpurepii oniHroBanHs po6oTH 3100yBa4a NpoOTAroM ceMecTpy

3anoBiabHO (60-74). Matu MiHIMYyM 3HaHb Ta YMiHb. BilnpaitoBatu Ta 3aXUCTUTH
BCl JlabopaTopHi poOOTH Ta JAOMAaIIHI 3aBAaHHSA. BMITH caMOCTIHHO pPO3POOISATH
QITOPUTMH POOOTH 3 BUKOPUCTAHHSAM MOJYJIHHOTO MPOTpaMyBaHHS Ta BUKOPUCTAHHAM
dbyHKIiA. BMITH cktagaTi TEXHIYHY JTOKYMEHTAIlII0 Ha CTBOPEHY MPOrpamy.

Hoope (75 - 89). TBepao 3HaTh MiHIMYM 3HaHb, BUKOHATH yci 3aBAaHHs. [Tokazatu
BMIHHSI BUKOHYBATH Ta 3aXUIIaTH BC1 J1a0OpaTOpHi poOOTH B 00YMOBJIEHUM BUKIIaJadeM
CTPOK 3 OOIPYHTYBAaHHSIM pIIIEHb Ta 3aXOJIiB, SIK1 3alPONOHOBAHO y poborax. Bmitu
MOSICHIOBATH: TIPOCTI AJITOPUTMHU ITUKJIIIB, PEKYPCIt0, MPOTPAMHE BIITBOPECHHSI JBOMIPHHUX
300pakeHb.

Bigminno (90 - 100). [ToBHO 3HAaTH OCHOBHIM Ta JOJATKOBUI MaTepiail. 3HATH yci
teMu. OpieHTyBaTvcs y MNIAPYYHUKAaxX Ta MOCIOHMKax. JOCKOHanbHO 3HATh YCi
TEXHOJOr1l, Kl € y (yHKIIOHAIbHOMY mporpaMmyBaHHi. Bwmitu OynyBatu mpocTi
mporpamMu 0OpOOKH JaHUX Y BUTJISIII MAaCHBIB. be3MOMIIIKOBO BUKOHYBATH Ta 3aXUIIATH



BCcl JlabopaTopHi poOboTH B OOYMOBJIGHHMM BHKJIQJaueM CTPOK 3 JOKJIaJHUM
OOIPYHTYBAaHHSIM PIIIEHb Ta 3aX0/(1B, K1 3aPOTIOHOBAHO y POOOTaX.

IIkasa oniHiOBaHHA: 0aJIbHA | TPAAUIIIiiHA

: OriHKa 32 TPaIULIHHOIO IIKAJIOI0
CymMma GaiiB — — g .
[cniut, nudepenuiiioBanmii 3amik 3ainik
90 - 100 BiagminaO
75—-89 HoGpe 3apaxoBaHO
60— 74 3a10BUTHHO
0-59 He3zanoBinbHO He 3apaxoBaHno
13. Meroau4He 3a0e3neYeHHA
1. Mogsa C++ He aJist yaitHuKiB : HaBY. 1oci0. / B. M. OBcsnHik, O. K. [Toryaina

; M-Bo ocBiTH 1 Hayku YKpainu, Hail. aepokocM. yH-T iMm. M. €. J)KykoBchkoro "XapkiB.
aBiail. 1H-T". - XapkiB. - Hartl. aepokocm. yH-T iM. M. €. JKykoBcbkoro "XapkiB. asiail.
iH-1", 2020. - 130 c. http://library.khai.edu/library/fulltexts/2021/complex/Mova_S ++ _
ne_dlya_chaynikiv.pdf

2. OcHOBHU MporpaMmyBaHHs : METOJI. peK. JO BUKOHaHHA jab. poOiT / M-Bo
OCBITH 1 Hayku Ykpainu, Hail. aepokocMm. yH-T iM. M. €. XKykoBcbkoro "XapkiB. aBiail.
iH-T" ; ykian.: O. K. Iloryaina, B. M. Opcsinnik, M. O. budok, A. B. Iloryzain. - Xapkis.
- Hau. aepokocm. yH-T iM. M. €. XKykoBcbkoro "Xapkis. asian. iH-1", 2021. - 73 c.
http://library.khai.edu/library/fulltexts/2021/complex/OP_Lab 21.pdf

3.

4, AnropuTMizailis Ta mporpaMmyBaHHs : KOHCHEKT Jekiiid / A. B. [Torynin, O.
K. TIlorynina ; M-Bo ocBit 1 Hayku YKpainu, Ham. aepokocMm. yH-T M. M. €.
XKykoBcekoro "XapkiB. apiam. 1H-T". - XapkiB. - Hai. aepoxocM. yH-T imM. M. €.

XKyxoscbkoro "Xapkis. aBian. iH-T", 2020. - 43 c.
http://library.khai.edu/library/fulltexts/doc/_001Pogudina_Alg.pdf

5. TexHosoris CTBOPEHHS MPOTrpaMHUX MPOAYKTIB : HaBy. mocid. / O. K.
[oryaina, /{. M. Kpuupkuii, I. M. babak, €. A. IpyxuHiH [u ap. | ; M-Bo OCBITH 1 HAyKH
VYkpainu, Har. aepokocm. yH-T iM. M.€. XKykoBcbkoro "Xapk. asiall. iH-T". - X. - Hai.
aepokocM. yH-T iM. M.€. XKykoscbkoro "Xapk. asiam. iH-T", 2015. - 160 c. - 978-966-
662-437-9

6. AnropuTMmizaiis Ta MporpaMyBaHHSA : METOMA. PEK. JO CaMOCT. poOOTH
CTyJleHTiB / M-Bo oCcBITH 1 Hayku YKpainu, Hail. aepokocM. yH-T iMm. M. €. )KykoBCbKOT0O
"XapkiB. aBian. iH-T" ; ykiaan.:. O. K. [lorynina, A. JI. Mopikosa. - XapkiB. - Haii.
aepokocM. yH-T iM. M. €. XKykocbkoro "Xapki. aBian. iH-T", 2020. — 54 c. -
http://library.khai.edu/library/fulltexts/doc/_001Algoritmiza_Programuvannya.pdf
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14. PexomenoBaHa Jiiteparypa

ba3osa

1. OcHoBHU cyyacHOTO IporpamyBaHHs : miaApy4yHUK : rpud MOH Ykpainu / O.
C. buukog ; Kuis. Hai. yH-T iM. Tapaca IlleBuenka. - KuiB. - Bunas. - nosnirpad. neHTp
"Kuis. yu-1", 2008. - 272 c. - 978-966-439-189-1 . - 80,00

2. OcHoBH mporpamMyBaHHA : MAPYYHUK it ctyaeHtis: rpu¢p MOH / T. B.
Kogamtok. - K. : BunaBuuua rpyna BHV, 2005. - 384 c.

3. Texnika nporpamyBanHs MoBoto Ci : HaBu. 1oci6.: Tpud MOH VYkpainu / B.
C. Ilpouenko, II. . Yanenxo, A. B. CraBpoBchkuit. - K. - JIu6iap, 1993. - 224 ¢. - 5-325-
00321-6.

4. [IporpamyBanust B cepenoBuili Visual Basic : HaBu. moci6.: rpu¢p MOH
VYxpainu / I1. C. ManauiBcekuii. - JIbBiB. - beckun bit, 2004. - 260 c. - 966-8450-06-X
5. OcHoOBH MporpaMmyBaHHs : HaBY. MOC10. 10 BUKOHAHHS MpakT. pobit / €. B.

CoxkonoBa, O. I'. Kipinenko, O. B. Jlyumesa, M. O. JlanoBa ; M-Bo OCBITU 1 HayKu
VYkpainu, Har. aepokocm. yH-T iM. M. €. XykoBcbkoro "Xapk. aBiail. iH-T". - XapKiB :
Hai. aepokocMm. yH-T iM. M. €. XKykoBcskoro "Xapk. asian. iH-T", 2016. - 109 c . -
http://library.khai.edu/library/fulltexts/metod/

JlonmomizkHa
1. OcHoBu nporpamyBanHs: https://av.tib.eu/series/1500.
2. OmiHnka  BUKOPUCTAaHHA  IIA0JOHIB  NPOEKTYBAaHHS  MPOTrPamMHOro

3abe3neuends / M. O. buuok, O. K. Ilorynina // PamioenexkTpoHHi 1 KOMM'TOTEpHI
CUCTEMHU : HayK. - TEXH. )XypH. / M-BO OCBITH 1 Hayku YKpainu, Hail. aepokocm. yH-T iM.
M. €. XKykocbkoro "Xapk. aBiai. iH-T". - 2021. - Ne 1. - C. 101-109 . - bi6miorp.: 10
HAa3B.

15. Inopmauiiini pecypcu

1. [IporpamyBanuss Ha C: moBHI ¢ouHmu Bia IHcTHTYTY Mines-Télécom;
https://www.class-central.com/course/edx-c-programming-language-foundations-
11535?utm_source=gz&utm_medium=web&utm_campaign=new_courses_october_201
8

2. [IporpamyBanus Ha C: MOayJIbHE MPOTPAMyBaHHS 1 YIPABIIHHS MTaM'SITTIO
Bin Jlaptmyra; https://www.class-central.com/course/edx-c-programming-modular-
programming-and-memory-management-
11666?utm_source=gz&utm_medium=web&utm_campaign=new_courses_october_201
8

3. [IporpamyBanuss ©Ha C: po3mmpeHi TuUNM JaHux Bix Jlaptmyra,
https://www.class-central.com/course/edx-c-programming-advanced-data-types-
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11536?utm_source=gz&utm_medium=web&utm_campaign=new_courses_october 201
8

4, BBenenns B mporpamyBaHHsS Ha MoOBI C: [HCTpykmii 3 KOHTpONIO Haj
TekcTaMH B YHiBepcurety Manpunaa; https://www.class-central.com/course/edx-
introduccion-a-la-programacion-en-c-instrucciones-de-control-y-ficheros-de-texto-
12157?utm_source=qz&utm_medium=web&utm_campaign=new_courses_october 201
8

S. BBenenns B mporpamyBaHHs Ha MoBI C: Tumm 1 cTpykTypa BiA
VuiBepcutery Manpuna; https://www.class-central.com/course/edx-introduccion-a-la-
programacion-en-c-instrucciones-de-control-y-ficheros-de-texto-
12157?utm_source=qz&utm_medium=web&utm_campaign=new_courses_october 201
8

6. Beegennss B mporpamyBaHHss Ha MoBi C: OyHKIIT 1 MOKKYUKHA BIJ
ABTOHOMHOTO YyHiBepcuTeTy Manpuma; https://www.class-central.com/course/edx-
introduccion-a-la-programacion-en-c-funciones-y-punteros-
12158?utm_source=qz&utm_medium=web&utm_campaign=new_courses_october 201
8
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