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1. Onuc HaBYAJILHOI ANCIHUILTIHA

HaiimenyBanHs
[MOKa3HUKIB

["any3b 3HaHb, CHIEIAIBHICTD,
OCBITHS pOTrpama, piBEHb
BUIIOI OCBITH

XapaKTepHUCTHKA
HABYAIBHOI JUCIUTUTIHH
(Oenna ghopma nasuanus)

KubkicTs kpeauTiB — 4

I'any3i 3HaHb
13 «MexaHigHa 1HXKEHEDIY,
15 «ABTOMaTHM3aIlUA TA

O0o0B’s3K0Ba

ayIUTOPHUX — 3,5
caMoOCTiitHOT poOOoTH
cTyneHTta — 4

(KOPOTKUH LIHKJII)

KinbKicTs MOAYIIiB — 2 OpUIa 100y IyBaHHS» Hapuanbuuii pik
KUIBKICTE 3MI1CTOBHUX i i
( CrneniajbHicTh . 2021/2022
MoyJiB — 4 131 «[TpuknamHa MexaHikay,
. _ 151 ’<<ABTOMaTH3aH1H Ta . Cemectp
HIUBIAYaJIbHC KOMII IOTEPHO-1HTETrPOBaHI
3aBlIaHHA: _ TEXHOJIOTi1» .

2-i
3aranbHA KUTBKICTD OcBiTHBO-IPOQeciiina —
roauH — 56/120 fiporpama eKuu

«PoboTOMEXaHIYHI CUCTEMHU
1 JIOTICTUYHI KOMIUIEKCHY,
, : . 28 roauH
«KoMn’10TepHO-1HTErPOBaHI E—
TCXHOJIOI‘I‘{Hé MPOLIECH 1 TpakTuHHi,
BHPOOHUIITBA) ceminapchkil)
KipKicTh THXKHEBUX PiBenb BHIIOI OCBITH: _16_ roamH
. ° 0 1
TOIUH JUIS IEHHO] .. JlaGopaTopHni Y
[IOYATKOBUH PIBEHD
dbopMHU HaBYAHHS: 24  romuH

CamocriiiHa pobora

64 romuH

Bua koHTpOII0

MOJYJIbHUM KOHTPOJIb,
ICIIUT

CriBBIAHOLIEHHS KUIBKOCTI TOAMH ayJUTOPHUX 3aHATH J0 CAMOCTINHOI pOOOTH CTaHOBUTH:!
st ieHHoi gpopmu HaBuanus — (56/64) = 0,875.
Y AynutopHe HaBaHTaXKEHHS MOXe OyTH 3MEHIIeHe abo 30iNbIIeHe Ha OJHY TOAMHY B
3aJISKHOCTI BiJl PO3KIIay 3aHSATh.




2. MeTa Ta 3aBJaHHA HABYAJILHOI AUCIHUILTIHA

Meta: HaOyTTS 3HaHb WIOJI0 MPOIIECIB TMEPETBOPEHHS, IepefaBaHHsA Ta
BUKOPHUCTaHHsA 1H(oOpMallii, pO3KpUTTS 3HA4YCHHS 1HGOpPMAILIMHUX IPOIECIB Y
dbopMyBaHHI Cy4acHOI CHCTEMHO-1H()OpPMAIIIITHOT KapTUHU CBITY, PO3KPUTTS PO
iHQOpMaIITHUX TEXHOJIOTIH 1 PO3BUTKY CY4YaCHOI'O CYCIUIBCTBA, BHPOOJICHHS
MPaKTUYHUX HABUYOK CBIJIOMOTO 1 PaI[iOHAIbHOTO BUKOPUCTAHHS KOMIT IOTEPIB.

3aBIaHHsI: BUBUYCHHS METOAIB CTBOPCHHS aJTOPUTMIB, IPOrpaMyBaHHS
QITOPUTMIB, PO3BUTOK TNPAKTUYHMX HABUYOK 3 PO3B’S3YBaHHS HABYAIBHHUX 1
MPaKTUYHUX 33724 MPOorpaMyBaHHS.

3rifHO0 3 BHUMOTaMHU OCBITHBO-TIPO(ECIHHOI MpOorpaMu CTYJAEHTH TOBUHHI
JOCSITTA TAaKMX KOMIIETEHTHOCTEMH

3arajbHUMM:
3K4 — 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y MMPAKTUYHUX CUTYAIlIfX;
3K7 — 31aTHICTh BUUTUCH 1 OBOJIOJIIBATH CYYaCHUMU 3HAHHSIMU,
3K9 — HaBUUYKM BUKOPUCTAHHS 1HOOPMAIIIHHUX 1 KOMYHIKAIIMHUX TEXHOJIOT1H;
3K12 — 3paTHICTH 710 MONTYKY, 00poOJIeHHs Ta aHai3y 1HhOpMaIlii 3 piI3HUX JKepe;
3K13 — 31aTHICTH OIIHIOBATH Ta 3a0€3MeYyBaTH SIKICTb BUKOHYBAaHUX POOIT.

DaxoBUMMU:
®KS — 3maTHICTh PO3YyMITH Ta YMUIO BUKOPUCTOBYBATH aHAJITUYHI Ta YMCEIbHI
METOM MaTeMAaTHKH JJI PO3B’sI3aHHS 3a/1a4 MPUKIIATHOT MEXaHIKH.

IIporpamMui pe3yabTaTH HaBYaHHSI — B pe3yJdbTaTl 3aCBOEHHS KypCy
«OCHOBH MPOTpaMyBaHHS:
— [NIPH3 — 3Hatu 1 poO3yMmiTH OCHOBH 1H(MOPMAIIIHHUX  TEXHOJOTIH,

IIporpamMyBaHHs, IPAKTHYHO BHKOPHUCTOBYBAaTH MPHUKIAJHE NPOrpaMHE
3a0€e3Me4eHHs 1711 BUKOHAHHSI 1H)KEHEPHUX PO3PaXyHKIB.
MikaucuMIIiHapHi 3B SI3KU. BUBYEHHA Kypcy « OCHOBU IIPOTpaMyBaHHSI» €
0a3or0 s BuUBUEHHA KypciB «lIporpamyBaHHS Ta MeETOIM OOYHCICHBY»  Ta
«HaByasibHa MPaKTHKA.

3. IIporpama HaBYAJIbHOI AUCHUILIIHA

Monayas 1.

3micToBHM Moayb 1. BBeaeHHs1 B HIporpaMmyBaHHs

Tema 1. OcHoBM anropurTMizamii.

Anroputmu. BnactuBocti anroputrmiB. Crnocobu omnucy anroputmiB. OCHOBHI
KOHCTPYKIIi aATOPUTMIYHOI MOBU: JIIHIMHUN aJTOPUTM, PO3TaTyKEHHS, IIUKJI.

Tema 2. MoBu nnporpaMmyBaHHsI.

Po3Butok MOB mporpamyBaHHs. Orisin  MoB mporpamyBaHHs. Oo6nacti
3aCTOCYBaHHsI MOB IporpamyBaHHs. CtaHnaptu MOB nporpamyBaHHA. CepenoBuiie
npoekTyBaHHs. KoMIiIsTOpU Ta IHTEPIPETATOPH.

Tema 3. Tunu nanux.



3miHHI 1 KOHCTaHTH. OronomieHHs 00'eKTiB naHuX. BHYTpIIHBO ySBICHHS
JaHuX B mam'ati komm'rorepa. Tunu mganux. Ilpocti Tunu nanmx. [loxigHi TUM
nanux. CTpyKTypOBaH1 TUIH JIaHUX.

Tema 4. OnepaTopu MOBHM NPOrPaMyBaHHS

Onmnepariii 1 Bupasu. [IpaBuna dopmyBanHs Ta obuncieHHs BupasiB. CTpykTypa
nporpamu. BBenennst 1 BuBeAeHHs1 naHux. Onepatop mnpucBoroBaHHs. CKi1aJ0BOIO
oreparop. YMoBHUM omnepaTop. Onepatop Bubopy. Lukn 3 ymoBoro nocra. [y 3
nepeaymoBoro. Lluki 3 mapamerpom. Brnageni nukim.

MonayibHUN KOHTPOJIb

3micToBHUI Moayab 2. CTPYKTYpPHE i MOy/IbHE IPOrPaMyBaHHA

Tema 1. Ilpouenypu i pyHxuii

3aranpHl BIIOMOCTI Mpo miAnporpaMmy. Bu3HaueHHS 1 BUKIMK MIANPOTpaMm.
OO6us1acTh BUIMMOCTI 1 Yac KUTTA 3MiHHOI. MeXaHi3M nepeiayi mapameTpis.

Tema 2. CTpyKTypH3aUia B IPOrpaMmyBaHHI

OCHOBHU 1 METOJIU CTPYKTYPHOTO ITPOTPAMyBaHHSI.

Tema 3. MoaysibHe NpOrpaMmyBaHHS

MonynbHe nporpamyBanss. [louarta mogyns CtpykTypa Momyis. KoMmissiis
1 KOMITIOHOBKA Tiporpamu. CTaHIapTHI MOTYJIL.

MonayabHUH KOHTPOJIb

3micToBHME MoayJb 3. CTPYKTYpH AaHMX

Tema 1. Macusu.

Oronomenna macuBy. [Himiamizamis. Jii Hag mMacuBaMu. 3allOBHEHHS MacUBY
naHuMu. BucHoBok enemeHTiB MacuBy. OOpoOka macuBy. BupaneHHs 1 BCTaBka
€JIEMEHTIB B MACHUB.

Tema 2. Paaku.

CumBonbHUN 1 cTpokoBuM Tunu. OromomeHHs TtumiB. [lomyk, BumaneHHS,
3aMiHa 1 JIoJaBaHHs CUMBOJIB B psaaky. Oneparii 3 psakamu. CtangapTHi GyHKITT 1
poLEeTypH JUTIsl pOOOTH 3 PSTKAMH.

Tema 3. MHOXUHHI

[TonsitTs MHOXUH. OronomeHHss MHOXKHH. Onepaltii HaJ MHO)KHMHAMHU.

Tema 4. 3anucn

Busnauenns tuny 3anucy. [IpaBuna po6otu 3 3anucamu.

Tema 5. ®aiu

Tunu daitnis. Opraunizanis noctymny 1o ¢aiinis. dailm nocaigOBHOTO AOCTYIY.
Biakputts Ta 3akputTTs ¢ailiay MOCIIJOBHOTO IOCTYMy. 3anuc B (aili 1 YhTaHHA 3
daiiny nocaigoBHoro npoctymy. @aitnu noBuibHOTO Aoctyny. Ilopsgok pobGotu 3
daiinamu  goBUIbHOrO Aoctyny. CTBOpEHHS CTPYKTypu 3amucu. Biakputrs Ta
3aKpUTTA (ailily JOBUIBHOTO JOCTYIy. 3amMc 1 34MTYyBaHHS 3 (aillly TOBUIHHOTO
noctyny. Bukopucranus Qaitity goBuibHOTO noctynmy. CTaHAapTHI Mpoueaypu Ta
byHKIi 17151 (haiIiB pi3HOTO THUITY.

Tema 6. Ilokakuuku



[Mokaxkunku. Omnuc mMOKax4dukiB. OCHOBHI MOHATTS 1 3aCTOCYBAaHHS
JWHAMIYHOTO po3noAiny mnam'sati. CTpyKTypu JaHMX Ha OCHOBI TMOKaXYHUKIB.
CtBOpeHHS Ta BUJATICHHS JUHAMIYHUX 3MIHHUX.

Moay/ibHUN KOHTPOJIb

Monayns 2

3MICTOBHUI MOIYJIb 4

4. CTpyKTypa HAaBYAJIbHOI JUCHUILTIHA

KinpKicTh TOauH
Ha3Bu 3MicTOBHUX MOAYJIB 1 TEM Vcbo V ToMy umcIi
o b | I mab. | c.p.
1 2 3 4 5 6
Monayas 1
3microBHuUi MoayJb 1. BBeleHHsI B IPOrpaMyBaHHS

Tema l. OcHoBH aJropuTMizaiii. 8 2 - 2 4
AJTOpUTMH. BnactuBocri QJITOPUTMIB.

Crocobu  omucy  anroputmiB.  OCHOBHI
KOHCTPYKIIIi aarOpUTMIYHOT MOBH: JIIHIHHUM
QITOPUTM, PO3TATY>KEHHS, ITHKIL.

Tema 2. MoBHM nporpaMmyBaHHsI. 6 2 - - 4
Po3Butok MoB mporpamyBanHsa. Orisg MoOB
nporpamyBaHHs. OOnacTi 3aCTOCYBaHHS MOB
poTpamMMyBaHHSI. CranmapTu MOB
nporpamyBanHsa. CepeloBUIIE MPOSKTYyBaHHS.
Komminsitopu Ta iHTEpIIpeTaTopu.

Tema 3. Tunu ganux. 10 2 2 2 4
3miHHI 1 KoHCcTaHTH. OronomieHHs 00'€KTiB
naHuX. BHYTpIIHBO ySBIEHHS JaHUX B
nam'sti komm'torepa. Tunm panux. IlpocTti
T gaHux.  [loxigHi  THOM — JaHHX.
CTpyKTypOBaHi TUIIH JAHUX.

Tema 4. OnepaTopu MOBHM NPOrpaMyBaHH 10 2 - 2 6
Onepauii 1 Bupaszu. [IpaBuna ¢popmyBaHHs Ta
oOumucinenns BupasziB. CTpyKTypa Mporpamu.
BBenennst 1 BuBeneHHs naHux. OrmnepaTop
npucBotoBaHHs.  CKIaJ0BOIO  OmepaTop.
YmoBHuii oneparop. Oneparop Bubopy. Luxin
3 ymMoBoI0 nocta. [{uki 3 nepexymoBoro. [ukin
3 mapaMeTpoM. BkiajeH1 ukiu.

MopayabHHII KOHTPOJIb 2 2

Pa3om 3a 3MicToBHUM MoayJieM 1 36 8 2 8 18
3micToBHUIT MOAYJIb 2. CTPYKTYpHE | MOAYJIbHE IPOTPAMYBAHHS

Tema 1. Ilpouenypu i pyHkuii 10 2 - 2 6

3araqbHi  BIIOMOCTI PO  MIiJANpOTpama.




Bu3zHaueHHs 1 BUKIIUK MATPOrpaMm.
Oo0OylacTh BUAWUMOCTI 1 4Yac >KUATTS 3MIHHOI.
Mexani3m nepenadi napaMeTpis.

Tema 2. CTpyKTypH3alisi B NIPOrpaMmyBaHHi
OcHoBH 1 METOIU CTPYKTYPHOTO
porpaMyBaHHs.

10

Tema 3. MoayJbHe NpOrpaMyBaHHA
Monynbae nporpamyBanHs. [ToHATTS Momyss
Ctpykrypa MOJYJISL. Komminstiis 1
KOMITOHOBKaA niporpamu. CTaH1apTHI MOYJIL.

10

Tema 4. MacuBu

OronomenHss macuBy. [Himiam3amis. il Hax
MacuBaMd. 3allOBHEHHS MAacHUBY JaHUMH.
BucHoBok enemeHTiB MacuBy. OOpoOka
MacuBy. BujaneHHs 1 BCTaBKa €JIEMEHTIB B
MAaCHB.

10

MoayJbHUI KOHTPOJIb

2

Pa3oM 3a 3MiCTOBHMM MOayJieM 2

42

24

3micToBHuUIi MoayJb 3. CTPyKTy

H TaHUX

Tema 1. Paaku

CHUMBOJIBHUH 1 CTPOKOBHI TUITH. OTOJIOIICHHS
tuniB. [lomyk, BugaleHHd, 3amiHa 1
JIOIaBaHHs CUMBOJIB B psaaky. Omeparii 3
psaakamu. CrangaptHi QyHKIIl 1 mporeaypu
JUISL pOOOTH 3 PSIAKAMH.

Tema 2. MHOXKMHH

ITorarrs MHOXHH. OrojomeHHS MHOKHH.
Omnepartii HaJT MHOXKHHaMH.

Tema 3. 3anucu

Busnauenns tumy 3anucy. [IpaBuna podotu 3
3aIMCcaMH.

16

4

Tema 4. ®aiinu

Tunu ¢aimie. Opraxizaimis JI0CTymy A0
daiiniB. @aiinm  MOCTIAOBHOTO  JIOCTYIY.
Binkputtsa Ta 3akpuTTs Qaily mociigoBHOTO
noctyny. 3anuc B (aiin 1 uutaHHa 3 Qailny
nociioBHOro goctyny. @ailnu [0BUILHOTO
noctymy. Ilopsmoxk poGorm 3 daiinamu
NOBUTBHOTO JocTynmy. CTBOPEHHS CTPYKTYpH
3amucu. Binkputts Ta 3akputrTsa  Qaidmy
JOBUTBHOTO AOCTYIy. 3amuc 1 34UTYyBaHHA 3
¢aitny noBimpHOro AocTymy. BukopucraHHs
daiiny npoBimpHOro goctrymy. CraHmapTHi
npouenypu Ta (QyHKIT 118 (aisiiB pi3HOTO
THUILY.

12

Tema 6. ITokamuuxu

12




IMokaxunku. Omnuc mnokaxyukiB. OCHOBHI
IIOHATTS 1 3aCTOCYBaHHS JTUHAMIYHO
po3noauisie mam'sti. CTpyKTypu JaHUX Ha
OCHOBI NMOKaKYMKIB. CTBOPEHHS Ta BUJAJICHHS
JTUHAMIYHUX 3MIHHHUX.

MoayJbHUI KOHTPOJIb

2

Pa3om 3a 3MicToBHUM MoayJem 3

42

8

I

22

120

24

24

64

Monayab 2

3micToBHUII MoayJb 1. Moay/bHe NporpaMmyBaHHS

Tema 1. HpuHomn
NporpaMmyBaHHS.
[TonstTst Mmoaynsi. Onuc monymiB. [IpuHiunu
MOIyJlbHOTO  mporpamyBaHHs.  [loOynoBa
nporpaM Ha OCHOBI MoaymiB. I[lpu3znaueHuit
JUIsl  KopucTyBaya  Moayiab.  CTpykTypa
MOJYJIsI: 3arojioBOK, iHTepdeiicHa uacTuHa,
HIiamizamii po3auI, iHiImiagizamii 4JacTHHA.
[TpaBuna BukopuctanHs MoayniB. CTBOpeHHs
OPU3HAYCHUX JUIsI KOpHUCTyBada MOJIYIIIB,
BUBUEHHS 3 TMPAKTUYHOro OOKYy TmepeBar
MOJYJIBHOTO TporpamyBaHHsa. CTaHIapTHI
MOJTYJTi. [TigxmroueHHs CTaHIapTHUX
010610TeYHUX MOJIYJIIB. [IpuszHaueHHS
MOYJIIB.

MOIYJ/JBHOI'0

10

2

Tema 2. Moayab CRT. Monyns CRT. Po6ota
3 eKkpaHoM. BHCHOBOK Ha KOJBOPOBUH 1
MOHOXpOMHHUI ekpaH. PobGora 3 Oydepom
eKpaHy. YIpaBiIiHHS KypcOpoM. YCTaHOBKa
TEKCTOBUX pexnuMiB. OUHWIICHHS EKpaHy.
TexcToBi BikHAa. YTpaBIiHHSA €KpaHOM 1
3BykoM. ['eHepamiss  menofiil, 3ByKOBE
CYNPOBOJIKEHHS MPOLIECY BUBEJICHHS 1 €TalliB
BUKOHaHHs mnporpamu. Moxayns GRAPH.
CrpykTtypa rpadiunoi nporpamu. AmapaTHa i
nporpaMHa miarpumka rpadiku. Iponeaypu i
bynkuii  moxyns GRAPH. Inimanizamis
rpadiku.

Monyns GRAPH. bazoBi mnpouenypu Ta
¢byukuii. PobGota 3 Ttekctom. I[loOyaosa
rpapiuanx Qiryp. Pyx rpadiunux o¢iryp.
Bukopucranus rpadiuHux omneparopiB s
CTBOPEHHS IPUMITUBHUX rpadiuHux
300paxkenb. [Iponeaypu ycraHoBku mpudry i
THUIY JHIH.

16

Tema 3. OcHOBHM 00'€KTHOOPI€EHTOBAHOIO
NporpaMmyBaHHS

10




[ToHsATTA: 00'€KT, IHKATICYIALIS, TTOTIMOP(}I3M,
ycnaakyBaHHs. OCHOBHI MPHUHIMIHN 00'€KTHO
IIPOrpaMyBaHHs. lepapxis 00'eKTIB.
CnankyBanHsa 3anuciB. Omepaiiii 1 METOIH.
[rimiamzamis nomB o0'extiB. [loms manmx
00'ekTiB 1 (opmasbHI MapaMeTpu METO/IB.

Bipryanbhi METO/IH. KoncTpyxkrop.
JuHamiduHi 00'eKTH. Baytpimue
MpeACTaBICHHS 00'eKTiB. CyMicHICTB

00'€eKTHUX THUIIIB.

Tema 4. Jlekcn4uHi ocHoBu MmoBH C++

Cxnan MOBH: andasirt, JIeKceMa,
1IeHTH(1KaTopH 1 ciy>k00B1 ciioBa (asm, auto,
bool, break, case, catch, char, class, const,
continue, default, delete, do, double,
dynamic cast). Koncrantm (11iJ1i, pedoBi,
CUMBOJIbHI,  PSJKOBI), 3HaKW  oOIlepari,
PO3AUTEHUKH. Tunu TaHUX: OIHC,
MepeTBOpPEeHHS. PedoBi, 11, CHMBOJIBHI,
JIOT1YHI TUOM JaHUX. THUIOM 3 ILIABarO4Y0I0
Toukor. Oneparii 1HKpeMeHTa 1 IeKpEMEHTA.
3MiHHI: 3aTaJIbHAN BUTJIS 1 IpaBUIIa 3a1HCy.

10

Tema 5. CkaaspHi THHDH 1 BHpa3u.
InTerpoBane cepenoBuie po3pooku (ICP)
C++. Crpykrypa nporpamu. Onuc 3MiHHUX
pi3HUX THIIB. 3MIHHI: 3arajbHUN BUTIAI 1
npaBwia  3anucy. Omnepamii:  OiHapHl 1
TepHapHUE, YyHapHl. Bwupasu: 3aranbHuii
BUTJISIT 1 TPABUIIA 3AIHCY.

12

MoayabHUI KOHTPOJIb

2

Pa3om 3a 3mMicToBHUM MoayJiem 1

60

12

12

32

3micToBHuUil MoayJb 2. IIporpamyBaHHs B

C++

Tema 6. BBin/BuBin B C++.

3arainbHi B1JIOMOCTI npo 010mioTeKy
MOTOKOBOTO BBejeHHs / BuBOAY. CraHmapTHi
MOTOKM Juia OazoBux TuHIB. OcoOJMBOCTI
BUBEJICHHS JaHUX pi3HUX TUMiB. CTBOpEeHHS
HalnpocTimmx nporpam Ha C ++ mo omucy
3MIHHUX 1 KOHCTaHT pPI3HUX THIIB JaHUX 1
BUKOPUCTaHHS  OmNEpaTopiB  BBeJACHHSI  /
BuBeacHHS B C ++.

10

2

Tema 7. YMoBHMH omepaTop.

Oneparop MOBHU: ONEpaTOpd YMOBU 1
BuOoOpy. Jloriuni oneparii ta Bupaszu. Koporka
¢dopma 3anmcy ymoBu. YMoBHUH omnepatop IF
(dbopmat omepatopa, BUKOHAHHSI OIEpaTopa).
Onepatop Switch  (dopmar  omepaTopa,
BUKOHAHHS oreparopa). Ocob6smBocTi

12

9




3aCTOCYBaHHS orepaTopa BUOODY.
Buxopuctanus omneparopis If 1 Switch mpwm
po3poOui mporpaMm. MOXIJIMBOCTI JIOTTYHHUX
omepariii 1 omepamiii  BIJHOCUHU  JJIS
CKJIQJIaHHSI BUPA3iB.

Tewma 8. Llnkiriuni oneparopu.

OnepaTtopu MoBU: omnepaTtopu Hukiy. Luxm 3
nepeaymoBoro While, ki 3 yMOBOIO IMocTa
(Do while): dopmatn 1 mpaBuia 3ammcy.
[Tomunku mOpu  HporpamMyBaHHI  LIMKIIB.
BiaminHocTiI B omeparopax — mepemadi
yopaBiaiHHA.  [IpocTi 1 BKIageHI IUKIH
OnepaTtopn MOBHU: oOIeparopu mepenadi
ynpasiniHHa. Omneparop Goto, omnepaTop
Break, omepatop Continue, onepatop Return
(popmaTu 1 mpaBuna 3anucy). Bukopucranus

nukiaiyHux omneparopis For, While 1 Do /
While.

10

Tema 9. @yHkuii, nporoTUNy QPyHKIIM.
BusHaueHnHs, omuc Ta BHUKIUK (QYHKIIIN.
OyHKIT 31 3MIHHOKO KUIBKICTIO TapaMeTpiB.
PexypcuBHi  dyHKIIII. [TepeBaHTaO)KCHHS
¢yukuii. labnonn ¢yHKUIA. ApryMeHTu
¢bynkuii main. [Tapamerpu QyHKmii: g0KaIbHI
1 rJI00aJIbHI. OyHKIIIT CTaHIaPTHOL
016mioTekn. DyHKIIT BBEJACHHS / BHUBEICHHS.
BiakpuTTs MOTOKY, BBEJACHHS / BUBEICHHS B
MOTIK, 3aKPUTTS MOTOKY, MPUKIATU poOOTH 3
notokamu. DyHKIT pobdoTH 3 psAAKaMHU 1
cumBosiamu. [lokaxuuku Ta agpecu 00'e€KTiB,
3B'A3Ky MAacHUBIB 1 MOKaXYHUKIB. [Himiami3aris
BKa3iBHUKIB. Omeparii 3 NOKaXYUKAMHU
(omeparrii pe3anpecaitii, apupMeTHYIHI
omepaiiii). [Tocunanus. Bbynr6amnikoBa
COpTyBaHHs, copTyBaHHS Meroaom Illemna,
MIBUAKE COPTYBaHHSI. MeToau  TOIIYKY
€JIEMEHTIB B OJJHOBUMIPHHUX 1 6araTOBUMIpHUX
MacuBax. MacuBu: ONUC 1 PO3MIPHICTb.
baraToBumipHi MacMBH, MacHBHU MOKAKYHUKIB,
JTMHAMIYHI MacCUBH. MacuBH, onuc Ta 00poOKa
macuBiB C ++. Illo BigmoBigae 3a IOBLIbHE
3alOBHEHHS MacuBiB 01010TeKa 1 11 QyHKIIII.
[Tonsitrss wimacy. CnaakyBaHHS, HaIAoK,
npeaok. OCHOBHI BJIACTUBOCTI KJaciB. OMHC 1
3actocyBaHHs kimaciB B C ++. [lpunnunu
CHaJIKyBaHHSI.

16

Tema 10. I'pagiuni pyHkuii i KOHCTAHTH.
rpagivHi nmpouexypu.

10
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I'padpiuna Oibmioreka Graphics.h. I'padiuni
byHKIII 1 KOHCTaHTH (getmaxx, getmaxy,
rectangle, setcolor (n), line). I'padiuni
npouenypu. OcoOIUBOCTI  BUKOPUCTAHHS
rpadiku. ['padigna 6i6mioreka Graphics.h.

['papiuni MpOLeAYPH. Ocob6imBoOCTI
BUKOpPUCTaHHS  rpadiku.  BukopucrtaHHs
rpadiuanx ¢yskmii C ++ 19 CTBOPEHHS
rpadiaHIX MIPUMITHBIB. 3acTocyBaHHS

rpadiuHuX (QYHKOIN 1 HUKIIYHUX ONEPATOPIB
JUIsl opradizamii pyxy rpagiyaux o0'ektiB B C
++. Cranii 1 KOMaHAM TPOIIECOPHOT OOPOOKH.
JnpextuBu 3aMI1HH 1 M1ICTAHOBKH.
OcoOnuBocTti pobotn xomnuistopa. [loganus
TUPEKTUB B TPOTPAaMHOMY  KOAI  TICHsS
00pOOKH KOMITUISATOPA.

MonyibHUI KOHTPOJIb 2
Pa3oM 3a 3MicTOBHUM MoayJeM 2 60 12 4 12 32
Pa3om 120 24 8 24 64
5. Temu ceMiHAPCHKHUX 3aHATH
No KinpkicTs
Ha3Ba Temn
3/ TOVH
1
Pazom
6. TeMu NpakTUYHUX 3aHATH
No KinbkicTs
Hasga temn
3/m TOJINH

1 | Bupimenns 3amad. Ckmamadds aiaroputMiB. CKirajaHHS 9
3aBJJaHb HA OCHOBHI KOHCTPYKIIii aITOPUTMIYHOT MOBH.

2 | Bupimenns 3amad. Cxnaganas nporpaMm. Omepariii 1 BUpa3y. 9
IIpaBuna ¢hopMyBaHHs Ta 0OUMCIEHHS BUPA3iB.

3 | Bupimenns 3amad. CxuaganHs mporpam.  OrmepaTtop
npucBoroBaHHs. CKJIaI0BOKO OIEepaTtop. Y MOBHHM OmEpaTop. 2
Omneparop BUOODY.

4 | Bupimennsa 3amad. CknaganHs nporpam. [lukn 3 ymoBoro
nocTta. [{ukin 3 mepexymoBoto. [ukn 3 mapamerpom. Briaaeni 2
LUKJIN.

5 | Po3poOka BacHoro Mojyiisi. Bukopucranus rpadiku. 2

6 | 3naifomMcTBO 3 cepemoBuiieM mporpamyBanHs C ++. Ommc 9
tumiB B C ++.
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Opranizaiiss npocTux IWKIIB. BukopucranHs ¢GyHKIIN i

) - 2
OPOTOTUMIB (DYHKIIIH.
8 | CTBOpeHHS OJHOBUMIPHHUX 1 OaraTOBHMIPDHMX MAaCHBIB. 5
MamoBanss B C ++ 3a JOIOMOTOr0 (DyHKITIH.
Pazom 16
7. Temn 1200paATOPHUX 3aAHATH
° KinbkicTp
Hasga remun
3/m TOJIUH
1 | CxnamaHHs mporpam JIiHIHHOT CTPYKTYpPH. 2
2 | CknaaHHs POrpaM PO3TalyKy€eThCSl CTPYKTYPH. 2
3 | CkmagaHHs MporpaM HUKITYHOI CTPYKTYPH. 2
4 | Opranizaiis nponeayp. Bukopucranus npouenyp. 2
5 | Opranizaiisa pyukiii. Bukopucranus dynkiiit n/n Exel. 2
6 | 3actocyBaHHS peKypCUBHUX (DYHKITIH. 2
7 | IlporpamyBaHHS MOJTYJIS. 2
8 | CtBopeHHs 610I10TEKH MiAMTPOTPaM. 2
9 | O6poOka oTHOBUMIPHHMX MacuBiB B /11 EXel. 2
10 | O6poOka nBoMipHUX MacuBiB B /i Exel. 2
11 | Po6ora 31 psAKOBUMHU 3MIHHUMH. 2
12 | BukopucTtanHs cTaHAapTHUX QYHKIIIN 1 TpOLeyp TS 2
poOOTH 3 PSIAKAMHU.
13 | CTBOpEHHS MOJTYJISL. 2
14 | [ligknrovyeHHs CTaHAAPTHUX O10J10TEUHUX MOJTYJIB. 2
15 | YcraHoBKa TEKCTOBUX pexuMiB. OUUIIEHHS eKpaHy. TeKCTOB1 2
BIKHA.
16 | Pyx rpadigaux 00'eKTiB. 2
17 | Opranizaiiis BBeqeHHs / BuBeaeHHs B C ++. 2
18 | Peaizartist onepatopiB yMOBH i BHOODY. 2
19 | Opranizairisi BKJIQJCHUX ITUKITIB. 2
20 | CtBopeHHS BIacHUX 010110TeK (QYHKITIH. 2
21 | 3acTocyBaHHS OKQKYHKIB. 2
22 | CtBopeHHS rpadidHUX 00'€KTIB. 2
23 | Opranizariisi pyxy rpadgiqyHux 00'eKTiB. 2
24 | bynbOamkoBa COPTYBaHHs, cOpTyBaHHsS MmeTojnoMm Illera, 2
MIBUJIKE COPTYBaHHA. MeETOAM TIOUIYKY €JEMEHTIB B
OJIHOBUMIPHHUX 1 0araTOBUMIPHUX MAacHBax.
Pazom 48
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8. Camocriiina podora

3/

Hassa temu

KinekicTe
TOJINH

Anroputmu. BiactuBocTi anroputmis. CriocoOr OMUCY aJITOPUTMIB.
OCHOBH1 KOHCTPYKLIi aJrOPUTMIYHOT MOBH: JIIHIMHUI aNropuTMm,
PO3TaTYKeHHS, IIHKIL.

4

Po3Butok MOB mporpamyBanHs. OrJisii MOB IPOrpaMyBaHHS.
O6mnacTi 3acTocyBaHHsI MOB IporpammyBaHHs. CTaHAapTH MOB
nporpamyBanHsa. CepenoBuile npoekryBanHs. Komminsitopu ta
IHTEPIPETATOPH.

3MiHHI 1 KoHCTaHTU. OroJionmeHHs 00'eKTiB JaHUX. BHYTpIITHBO
YSBJIEHHS IaHUX B am'saTi komm'torepa. Tunu ganux. [Ipocti Tunm
nanux. IToxigHi Tunm nanux. CTpyKTypOBaHi TUIH JaHUX.

Onepaii 1 Bupasu. [IpaBuna ¢popmyBaHHS Ta OOYUCIICHHS BUPA3iB.
CrpykTypa mnporpamu. BBenenns 1 BuBeneHHs naHux. Omnepatop
npucBoroBaHHs. CKJIagoBOO  omepaTtop. YMOBHHMH  OIEparop.
Omneparop Bubopy. Llukn 3 ymoBorw mocta. [{ukn 3 nmepeaymoBoro.
[uxn 3 mapameTpoM. BxiajaeH1 UKIH.

3aranbHi BIIOMOCTI Mpo mianporpama. Bu3zHaueHHS 1 BHKIHK
iITPOTpaMm.
OO6macTh BHIMMOCTI 1 9Yac JKHTTS 3MiHHOI. MexaHi3M mnepenadi
napameTpiB.

OCHOBHM 1 METOIM CTPYKTYPHOTO MPOTpaMyBaHHSI.

Monaynbae nporpamyBaHHs. [ToHaTTs Moyt CTpyKTypa MOIYJIA.
Kommissiiist 1 komnoHoBka mporpamu. CTaHIapTHI MOJTYJIL.

OronomenHss MacuBy. Imimiamizamis. Jii  wHag  macuBamu.
3amoBHEHHST MacUBY JaHUMH. BHCHOBOK €JIEMEHTIB MacuBY.
O6poOka macuBy. BuianeHHs i BCTaBKa €JIE€MEHTIB B MaCHB.

CumBonpHUM 1 cTtpokoBuil THmH. OrojomeHHs TumiB. [lomyk,
BHJIAJICHHS, 3aMiHa 1 JIOAaBaHHS CUMBOJIB B psaky. Omeparii 3
psaakamu. CtangapTHi QyHKUIT 1 poueypy Juist poOOTH 3 psIKaMH.

10

[Tonsarrs wmHOXMH. OronomenHs MHOXMH. Omepamii  Haj
MHOXXMHaMH. BusHauenns tuny 3ammcy. llpaBunma pobotu 3
3aMMCaMHu.

11

Tunu  ¢daitmi. Opranizamis  gocryny g0  dainis.  daiinu
MOCIIIOBHOTO  JOCTymy. Binkputrtss Ta  3akputts  dailry
MOCTIIOBHOTO JocTymy. 3anuc B ¢ain 1 uydtaHHs 3 dainy
nociigoBHoro nocryny. ®ainu goBuibHOro noctymy. I[lopsimok
pobotu 3 (aiimamu noBUTbHOTO noctyny. CTBOPEHHS CTPYKTYpHU
3anucu. BigkpurTa Ta 3akpuTTs (ainy JOBUTEHOTO AOCTYIY. 3amuc
1 3unTyBaHHs 3 (pailny MOBIIRHOTO JOCTymy. Bukopuctanus daitry
noBUIbHOTO Joctyny. CranaapTHi mnpouenypu Ta (QyHKUil s
¢aiinniB pi3HOTO TUTY.

12

[Moxaxxunku. Onuc mokax4ukiB. OCHOBHI MOHATTS 1 3aCTOCYBaHHS
OUHAMIYHO po3noauisie nam'sati. CTpyKTypu JaHUX Ha OCHOBI
nokax4ukiB. CTBOPEHHS Ta BUJIAJICHHS TUHAMIYHUX 3MIHHUX.

13




13

[Tonarrs wmoayns. Omnuc wmoayniB. IlpuHiunu  MOAYJIBHOTO
nporpamyBanHs. IloOynoBa rmporpaM Ha  OCHOBI  MOJYJIB.
[Ipu3HaueHui 11l KOPUCTYBA4a MOAYJIb.

14

[IpaBuna BuxopuctanHsi MoayiniB. CTBOpEHHS NpPU3HAYEHUX IS
KOpHUCTyBaya MOJYJIIB, BHUBYEHHS 3 MPAKTUYHOrO OOKYy IepeBar
MoAaylbHOTO mporpamyBaHHs. CrangapTHi Moxyii. [liaxmioueHHs
CTaHJapTHUX 010;10TeYHUX MoaymiB. [Ipu3HaueHHs MOYIIB.

15

Mopayns CRT. PoGoTta 3 ekpanoM. BHCHOBOK Ha KOJBOPOBHH 1
MOHOXpOMHUH ekpaH. PoGora 3 Oydepom ekpaHy. YmnpaBiaiHHS
KypCcOpOM. YCTaHOBKAa TEKCTOBHUX peKHMMIB. OUHIIECHHS €KpaHy.
TekcToB1 BIKHA.

16

YmpaBiaiHHS €KpaHOM 1 3BYKOM. [ 'eHepalisi MeNoiiil, 3BYKOBE
CYIIPOBOJKEHHS TIPOIECY BUBEICHHS 1 €TaIliB BAKOHAHHS MPOTPaMH

17

Crpykrypa rpadidHoi nporpaMu. AmapaTHa i mporpamMHa miaTpuMKa
rpadiku. Ilpouenypu 1 dynkuii momyns GRAPH. Inimiamizamis
rpadiku. ba3zoBi mpouenypu Ta QyHkmii. PobGota 3 TekcTOM.
[To6ynoBa rpadiunux ¢iryp. Pyx rpadiunux ¢iryp.

18

[TonsaTTs: 00'eKT, IHKANCYIALISA, MOTIMOPGI3M, YCHaJAKyBaHHS.
OcHoOBHI mpuHLUIK O0'€KTHO HporpamyBaHHsA. lepapxis 00'eKTiB.
CnankyBanHg 3anuci. Onepariii 1 METOIH.

19

Cxutan moBH: angasiT, JekceMa, iIeHTU(IKATOpH 1 CIy)OOB1 cloBa
(asm, auto, bool, break, case, catch, char, class, const, continue,
default, delete, do, double, dynamic_cast). Koncrantu (11, pe4dosi,
CHUMBOJIBHI, PSAKOBI), 3HAKH OIEpalliid, po3aiTbHUKH.

20

Tunu ganux: onuc, nepeTBOpeHHs. Pevosi, 11111, CHMBOJIBHI, JOT1YH1
TUNU JAaHUX. TUOU 3 M1aBaro4yor0 Toukor. Omepallii iHKpeMeHTa 1
JIEKPEMEHTA.

21

CrtBopeHHs HaWmpocTimux nporpam Ha C ++ 1o omnucy 3MiHHHUX 1
KOHCTaHT PI3HUX THUIIB J@HUX 1 BHUKOPUCTAHHS OMNEPATOPIB
BBeJIeHHs / BuBesieHHs B C ++.

22

Omneparopu MOBH: onieparopu ymoBH 1 BuOopy. Jloriuni onepariii Ta
Bupazu. Koporka ¢opma 3amucy ymoBu. YmoBHuU# omepatop IF
(bopmat omepaTtopa, BUKOHaHHS oreparopa). Omepatop Switch
(bopmat omepaTopa, BHKOHaHHsA omepatopa). OcoOauBOCTI
3aCTOCYBaHHS OIepaTopa BUOODY.

23

Oneparopu MoBu: onepaTopu mukiy. Lukn 3 nepegymoBoro While,
nukin 3 ymoBoio mocta (Do while): ¢opmatu 1 mpaBuna 3amucy.
[ToMmIKM npu nporpaMyBaHHI HUKIIIB.

24

[Tokaxxunku Ta agpecu O00'€KTiB, 3B'SI3KY MAaCHBIB 1 MOKa)XYHKIB.
[mimiamizamis Bka3iBHHKIB. Omepamii 3 mokaxdukamu (orepariii
pesanpecaiii, apudmernuni omepartii). [locunanns. bynpbamkoa
COpTyBaHHS, copTyBaHHS MeroaoM lllemna, mBUAKE COpPTyBaHHS.
MeToau mMOmIyKy eleMEHTIB B OJHOBHUMIPHUX 1 OaraTOBUMipHHUX
MacHBax.

Pazom

128
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HaBeJleHUMU  (opMysamu,

9. InauBigyanbHi 3aBJaHHS
[linroToBKa MOBIIOMJIEHHS 32 TeMOl0 «DOpMyBaHHs JBOBUMIPHOTO MAacHBY 3a

nmoOyioBa Jiarpamu,

dbopMyBaHHS JTIOKYMEHTY 3a

ma6sionoM B /i Excely». Bapiantu 3aBianp iHAMBIIYyaIbHI JJIs KOKHOT'O CTYJIEHTA.

ICTINTY.

10. MeToan HAaBYAHHSA

[IpoBeeHHsT ayIUTOPHUX JICKITIH,
KOHCYJIbTAIl# (IMIpH HEOOX1THOCTI) 1 caMOCTiifHA poOOTa CTYACHTIB 3a MaTeplalaMH,
oImyOTikoBaHUMHU Kadeaporo (METOANYHI MTOCIOHUKH).

MMPAaKTUYHUX 3aHATD,

11. MeToau KOHTPOJIIO
[TpoBeneHHsT KOHTPOJIIO y4acTi y JIEKIISIX Ta BUKOHAHHSA MPAKTUYHHUX 3aBJIaHb.
[TpoBeneHHST MOTOYHOTO MOAYJIBHOTO KOHTPOJO, (PiHAIBHUN KOHTPOJIb y BUTIISAIL

1HIMB1AyaJIbHUX

12. KpuTepii OniHIOBAaHHS Ta PO3M0Jija 0aJiB, IKi OTPUMYKOTh CTYI€HTH

12.1. Posmomin OGaiiB, SIKi OTPUMYIOTh CTYJIEHTH (KUIbKICHI KpHUTEpIi

OIIIHIOBAHHS )
Cemectp |
Ckianosi basu 3a ogne KinbkicTh Cymapna
HABYAJIbHOI P000TH 3aHATTH 3aHATH KIIBKICTH

(3aB1aHHA) (3aB/1aHb) oaJsiB
3MicTOBHUIA MOayJIb 1

Po0oTa Ha JIeKIigax 0...2 4 8

Pobora na 0...4 3 12

MPAKTUYHUX 3aHATTSIX

MoayabH#II KOHTPOJIb 0..5 1 S
3MicTOBHMIA MOYJIb 2

Po0oTa Ha JeKIifax 0...2 4 8

PoGoTta Ha

1abopaTOpHUX 0..4 3 12

3aHIATTSX

MoaynbH#II KOHTPOIIb 0..5 1 S
3micToBHMIA MOYJIb 3

Po0oTa Ha JeKIigax 0...2 4 8

PoGoTta Ha

J1a00paTOPHUX 0..4 5 20

3aHITTIX

MopaynbHHI KOHTPOJIb 0...5 1 5

InuBinyajibHe 3aBaHHA
PP - - 0...17
Bceboro 3a cemectp 0...100
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Cemectp 11

CkaanosBi Bbauau 3a onne KinbkicTs Cymapna
HABYAJbLHOI po00TH 3aHATTA 3aHATH KIJIbKiCTh
(3aBaaHHA) (3aBaHb) 0aJiB
3micToBHMI MOaYJIb 1
Pobora Ha nexiisax 0...1 6 6
Pobora xa 0.5 6 30
MPAKTUIHUX 3aHATTIX
MonynbHUI KOHTPOJIb 0..5 1 3)
3MicToBHMII MOAYJIb 2
PoOora Ha nekuisx 0...1 6 6
Po6oTta Ha
1a00paTOPHUX 0...5 6 30
3aHATTIX
MonynbHUN KOHTPOJIb 0..5 1 3)
InauBinyajbHe 3aBIaHHSA
PP | - | - 0...18
Bcboro 3a cemectp 0...100

CemMecTpoBU KOHTPOJIb y BUIJIANI ICOHUTY MPOBOJIUTHCS Y pa3l BiIMOBH
CTyJI€HTa B1Jl OaliB MOTOYHOrO TecTyBaHHA. lIpu CKilaJaHHI CEMECTPOBOrO iCHUTY
CTYJICHT Ma€ MOKJIUBICTh OTpuUMaTH MakcuMmyM 100 GaitiB.

biner s icnuTy CKJIaAa€Tbesi 3 OAHOTO TEOPETUYHOIO 3amUTaHHS 3
MaKCUMaJbHOIO KiTbKicTi0O 20 0ajiB 1 IBOX MPaKTUYHUX 3aBJaHb 3 MAaKCHMAJIBHOIO
kuibkicTio 30 OaniB 3a koxkHe nuTanHg (cyma — 100 6aiiB).

12.2. SIkicHi KpuUTepii OI[IHIOBaHHS

HeoOxigHuit 00csT 3HaHb 1J1s OJep>KaHHS MMO3UTUBHOI OI[IHKU:
- eTanu pilleHHs 3aJa4l Ha KOMI't0Tepi;

- TUIIU JIaHUX;

- 0a30Bi KOHCTPYKILii MOB IIPOrpaMyBaHHS;

- IPHHIKIN CTPYKTYPHOTO 1 MOJYJIBHOTO IPOrPaMyBaHHs;

- IPUHLMIHN 00'€KTHO-OPIEHTOBAHOTO NMPOTPaMyBaHHS.

Heooxiguit OBCAI'U yminb mis 3100yTTs no3utuBHoi OLIIHKU:

- TIPAIfOBAaTH B CEPEIOBHII IPOTPaMyBaHHS;

- peani3oByBaTH MNOOYIOBaHI aJrOPUTMH y BUIJIAI IPOrpaM Ha KOHKPETHIN
MOBI ITpOTrpamMyBaHHSI.

12.3 Kpurepii oriHtoBaHHSI pOOOTH CTYACHTA MPOTATOM CEMECTPY

3anoBinbHo (60-74). Tlokazat MiHIMYM 3HaHb Ta yMiHb. CaMOCTIHHO
BUKOHATH 6y115 -IK1 5 3aBJaHHS BUJaHNX Ha NIPAKTUYHKX 3aHATTAX. Harmcarn koxeH
MOy IIbHUM KOHTPOJIb HE MEHIIIE Hik Ha 10 GaniB. ByTu mpucyTHIM He MEHIlE HIXK Ha
MIOJIOBUHI JICKIIIH 1 TPAKTUYHUX 3aHSTh.

Joope (75-89). TBepao 3Hatu MiHiMyM. CaMOCTIHHO BHKOHATH Oyb-sKi 6
3aB/laHHS BHJAHUX Ha TMPAKTUYHUX 3aHATTAX. Hamucatu KokeH MOIyJIbHUN
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KOHTpPOJIb HE MEHIle Hik Ha 12 GaniB. Byt npucytHim He MeHiue Hix Ha 70%
JeKIIH 1 MPaKTUYHUX 3aHATb.

Bigminno (90-100). J/lockoHaIbHO 3HATH BCl TEMH Ta YMITH 3aCTOCOBYBATH
ix. CaMOCTIiHO BUKOHATH 7 3aBJaHHA BUJAHUX HA MPAKTHUYHUX 3aHITTAX.
Hanucatu koXkeH MOIyJIbHUN KOHTpOJb HE MeHie HiK Ha 14 GamiB. bBytu
MPUCYTHIM HE MeHIe HiXK Ha 90% mnekiiii 1 MpakKTUYHUX 3aHSTh.

Illkayna oniHlOBaHHsI: 0aJIbHA i TPaauIiiiHA

Cyma Gais OwiHKa 3a TpauLifHOI HIKAJIOK
Icriut
90 - 100 BigMminHO
75 -89 Tlobpe
60— 74 3a10BIJILHO
0-59 HesanosuibHO

13. MeToauyHe 3a0e3ne4eHHs

1. OcHoBu mporpamyBaHHA : HaBY. MOC10. 10 BUKOHaHHS Jab. podit , Y. 1 / €. B.
Coxkomnosa, O. B. JIyumiena, 1. b. Typkin ; M-Bo ocBiTH 1 Hayku Ykpainu, Hair.
aepokocM. yH-T iM. H. E. XXykoBcekoro "Xapkis. asiail. iH-1", 2018. - 77 ¢ . -
http://library.khai.edu/library/fulltexts/metod

2. OCHOBM TIpOTpPaMyBaHHS . HaB4Y. TOCIO. 70 BUKOHAHHS MpakT. podir / €. B.
Coxomona, O. I'. Kipinenko, O. B. JIyudmeBa, M. O. JlanoBa ; M-Bo OCBITH 1 HAYKH
VYxpainu, Hatr. aepokocm. yH-T iMm. M. €. )KykoBcbkoro "Xapk. asian. iH-T". , 2016.
- 109 c . - http://library.khai.edu/library/fulltexts/metod/

3. OcHOBH mporpaMmyBaHHS : METOJI. PEK. 10 BUKOHAHHS J1ab. pobiT / M-BO OCBITH 1
Hayku Ykpainu, Hail. aepokocm. yH-T iM. M. €. J)KykoBcbkoro "XapkiB. aBiail. iH-
T ; yrian.: O. K. Ilorynina, B. M. Oscsnnik, M. O. buuok, A. B. Ilorymin. -
XapkiB. - Har. aepokocm. yH-T iM. M. €. XKykoBcekoro "XapkiB. aBiail. 1H-T",
2021.-73 c.

http:/library.khai.edu/library/fulltexts/2021/complex/OP_Lab_21.pdf

14. PexomenaoBaHa JiiTteparypa

ba3oBa

1. OcHoBM mporpamyBaHHs : Hiapyd. A ctyaeHtiB: rpudp MOH VYkpainu / T. B.
KoBamok. - K. - Bunasanya rpyna BHV, 2005. - 384 c.

2. Informatics: Mathcad and Matlab  Software and Visual C++
Environment=IndopmaTtuka: nporpamue 3adesneueHHss Mathcad 1 Matlab 1
cepenoBuie Visual C++ : Course Study Guide / A. Y. Sokolov, T. V.
Korchak, O. I. Morozova ; Min. of Education and Science of Ukraine, Nat.
Aerospace Univ. named after N.Ye. Zhukovskiy "Kharkiv Aviation Inst.". -
Kharkiv. - National Aerospace University Kharkiv Aviation Institute, 2010.
Iugp: 004 S70

3. OcHoBHU cyuyacHOTO mporpamyBaHHs : miapyunuk : rpud MOH VYkpainu / O. C.
buukoB ; KuiB. Ham. yH-T im. Tapaca IlleBuenka. - KuiB. - Bunas. - nomirpad.
nentp "Kuis. ya-1", 2008. - 272 c. - 978-966-439-189-1 llIndp: 004 567,

4. OcHOBHU TIpOrpaMyBaHHSA : MiAPyY. it cTyAeHTiB : rpud MOH VYkpainu / T. B.
Kopamok. - K. - BumaBauua rpyna BHV, 2005. - 384 c. - 966-552-138-1 -
(lnpopmaruka) Hlugp: 004 K56
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5. Texnika nporpamysanns MoBoro Ci : Haed. noci0.: rpu¢p MOH Vkpainu / B. C.
[ponenko, I1. 1. Yanenko, A. b. CtaBpoBchkuit. - K. - JIubiap, 1993. - 224 c. - 5-
325-00321-6 udp: 004 1184

JlonmomizkHa
1. Ky3niuenko C.JI., Kopamenko JLb. Asropurmizaiiisi Ta mporpaMmyBaHHS:
Koncmext JIEKIIIH, — Oreca, 2015. — 340 C.

http://eprints.library.odeku.edu.ua/id/eprint/683

2. Informatics: Mathcad and Matlab Software and Visual C++
Environment=Indopmaruka: nporpamne 3ade3neyenns Mathcad 1 Matlab i
cepenopuiie Visual C++ : Course Study Guide / A. Y. Sokolov, T. V.
Korchak, O. I. Morozova ; Min. of Education and Science of Ukraine, Nat.
Aerospace Univ. named after N.Ye. Zhukovskiy "Kharkiv Aviation Inst.". -
Kharkiv. - National Aerospace University Kharkiv Aviation Institute, 2010.
-216p.

15. Indopmaniiini pecypcu

https://education.khai.edu/department/202
https://k202.tilda.ws/

18


http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://library.khai.edu/catalog
http://eprints.library.odeku.edu.ua/id/eprint/683
https://education.khai.edu/department/202
https://k202.tilda.ws/

