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MeTa HAaBYAJIBLHOI AMCIHUILTIHT:
dbopMyBaHHS Yy CTYACHTIB CHCTEMHHMX 3HAHb Ta NPAKTUYHUX HABHYOK PO3POOKH
mporpaM MoBoro C, BKJIIOYAIOYM 3aCBOEHHS 0a30BOTO CHHTAKCUCY, KEpyBaHHS
MMOTOKOM BHKOHAaHHS, POOOTH 3 TaM ATTIO, MOIYJIBHOTO TMPOTpaMyBaHHS, CTPYKTYP
TaHuX 1 (aiIoBUX CHCTEM, a TaKO)X OBOJIOAIHHS CYYaCHUMH ITiJIXOJaMH JO
KOMITUTAINT, HaJIaroPKeHHS, aHaIi3y Ta ONTUMI3allii MPOrpaMHOTO KOJIy.

IIpepexBizuTn: HauanbHa pucnuruiiHa «IIporpamyBaHHS» BIANOBIIHO [0
CTPYKTYPHO-JIOTIYHOI ~ CXE€MH  OCBITHBO-NPO(ECIMHOI  TPOrpaMu  CIyXa€ThCs
3100yBayaMH OCBITH B MEPIIOMY Ta APYroMy CEMECTpl MEepIIOro pOKYy HaBYaHHS
napajeibHO 13 TAaKUMH JUCHUIUIIHAMHU SK «Asredpa 1 reomeTpis», «JluckperHa
MaTeMaTuKay, «ApXITEeKTypa OOYMCIIOBAIIBHMX CHCTEM». BWBUYCHHS NUCIHILIIHUA
«IIporpamyBaHHsS» € OCHOBOI I 3aCBOEHHS IHIIMX OOOB’SI3KOBUX JHUCLMIUIIH,
30kpeMa «OO0’€KTHO-OpIEHTOBAHE IMporpamyBaHHsA», «Teopis amroputmiBy. g
YCHIIIHOTO OBOJIOJIHHA KypCy 3100yBau Ma€ BUIBHO BOJIOAITH 3HAHHSIMHU 3 KypCy
IIKUTbHO1 1H()OPMATHKHU.

PesyabTatn HaB4YaHHs: BiAnmoBiHO 10 OCBITHBO-IPO(ECiitHOI mporpamu
HirOTOBKM OakanaBpiB raiy3i 3HaHb F [HpopmarliitHi TeXHOJOTIT 3a CHelialbHICTIO
F4 CucremHuii anamiz Ta Hayka mpo JaHi (ocBITHhO-TipodeciiiHa mporpama
«CucremMHuli aHali3)») BUBUCHHS JUCIUILIIHU CIIpUse (GOpMyBaHHIO:
3arajJibHUX Ta (paxoBUX KOMIIETEHTHOCTE:

3KO01. 3paTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAII3y Ta CHHTE3Y.

3K02. 3natHiCTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYaIIisIX.

3K07. 3patHicTh A0 MOUIYyKy, OOpoOJeHHS Ta aHamizy iH(opmarii 3 pi3HUX
ToKeped.

3K10. 3naTHicTh OpaitoBaTd aBTOHOMHO.

3K11. 3natHicTh reHepyBaTH HOBI 171€1 (KPEATUBHICTD).

®K?2. 3paTHicTh (hopmanizyBaTu NpoOIeMH, OUCaHl TPUPOAHOIO MOBOIO, Y TOMY
YUCJIl 3a JOMOMOTOK MaTEeMaTUYHUX METO/[IIB, 3aCTOCOBYBATH 3arajibHi MIAXOJIU 10
MaTeMaTHYHOTO MOJICTIOBAaHHS KOHKPETHUX MPOIIECIB.

®K6. 3gaTHICTh A0 KOMIT IOTEPHOI peai3aili MaTeMaTHYHUX MOJIeel peaqTbHUX
CUCTEM 1 TIPOIIECIB; MPOEKTYBATH, 3aCTOCOBYBAaTH 1 CYNPOBOJKYBAaTH MPOTPaMHI
3acO0M MOJICIOBAHHS, TPUWAHATTS pillleHb, ONTUMI3aIli, 00poOKM iH(opMaIii,
IHTEJIEKTYaIbHOTO aHaJli3y JaHHX.
NPOrpaMHUX Pe3yJbTATIB HABYAHHS:

[IP2. BwmiTH BUKOPHUCTOBYBAaTH CTaHAAPTHI CXE€MH ISl  PO3B’SI3aHHS
KOMOIHATOpPHUX Ta JIOTIYHMUX 3aja4, 10 Cc(QOopMyIbOBaHI MPUPOJIHOI MOBOIO,
3aCTOCOBYBATH KJIACUYHI aJTOPUTMU JIS MEPEBIPKU BIACTUBOCTEH Ta Kiacudikaiii
00’€KTIB, MHOXWH, BIAHOILIEHb, TpadiB, Py, KiuElb, PELITOK, OyJaeBUX (PYHKIIN
TOILIO.



Onuc HAaBYAJIBLHOI AMCIHUILTIHA
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3microBuii MoayJs 1. bazosuii

CHUHTAKCHUC Ta KEPYBAHHS MOTOKOM

Tema 1. Beryn no C. Ilpouec
kommisanii (GCC/Clang).
Tunm maHux, 3MiHHI,
CTaH/IapTHE
BBeJIeHHs1/BUBeIeHHS (printf,
scanf). ba3oBi anropuTmiuHi

CTPYKTYPH.

18

4 2 2 10

Tewma 2. OnepaTopu Ta BUpa3u.
ApudmernuHi, JT0ri4HI Ta
no0itoBi oneparii (Bitwise
logic).

22

12

Tema 3. Kepyroui
KOHCTpPYKIIii. YMOBHI
nepexonu (if-else, switch).
uknu (for, while, do-while).

34

12

Tema 4. OcHoBU poOOTH 3
nam'aTTio. IToxaxaukn
(Pointers) Ta agpecHa
apudmeruka.

18

10

Pazom3a3M 1

92

20 114 |14 44

3microBuii MoayJIb 2.

MopayJbHicTh Ta po00Ta 3 NaM'ATTIO

Tema 1. OyHKIii
kopuctyBayda. [Iepenaua
apryMEHTIB 3a 3HAYCHHSM Ta
3a nmocuyaHHsAM. Pekypcis.

26

6 4 4 12

Tema 2. MacuBu
(oTHOBHMIpHI Ta
OaratoBUMIpHi). 3B'130K
MAacCHBIB 3 IOKaKYMKAMHU.

30

14




Tema 3. Panxu Ta cCHMBOJIBHI
MacuBu. CTaHaapTHa
6i0mioTeka string.h. besneuna
po0oTa 3 psIKaMHU.

28

14

Tema 4. lunamiune
KepyBaHHs nam'sTTio. OyHKIIii
malloc, calloc, realloc, free.

22

10

Pa3zom 3a 3M 2

106

24

16

16

50

3microBuii MmoayJub 3. CTpyKTyp

YBaHHA 12

HHUX Ta ¢ailyioBa cucreM

Tema 1. ITpenponecop C.
Makpocu, yMOBHA KOMIIUIALLIS.
CTBOpEHHSI BIACHUX
3arojoBHUX (haiimiB (.h).

22

4

4

4

10

Tema 2. KopucryBanpki Tunm
nauux. CTpykTypH (struct),
O6'enqnanns (union),
nepepaxyBaHHs (enum),
typedef.

26

14

Tewma 3. JluHamiuHi CTPYKTYpH
nanux. Peamizamis Creiiky,
Yepru Ta 3B'13HOTO CIIMCKY.

26

14

Tema 4. PoGora 3 daitmamu ta
nmorokamu. TekcToBI Ta
OinapHi ¢aiinu. [lo3uritoBanHs

y daiini.

26

12

Pa3zom 3a 3M3

100

16

16

18

50

3micToBuii Moay b 4. CyuacHa po3po0Kka Ta IPOAYKTHBH

icTh

Tema 1. CyvacHi MOXJIUBOCTI
MoBH C: OHOBJICHHS
craraprtiB C11-C23

12

2

2

8

Tema 2. Komninstopu ta
cucremu 30ipku. [Tornubnenuit
PO3IJIsi] €TalliB TPaHCIALII.
Pobota 3 Makefiles Ta CMake.

14

Tewma 3. [lIBuakomis mporpam
Ta OCHOBH OITUMI3allii: POJIb
oprasizanii nam’ati (Keu-
JIOKAJIbHICTh, BUPIBHIOBAHHS,
restrict)

18

10

Tema 4. Bimnaaka ta anamis
Mporpam: IHCTPYMEHTHU
MOIIIYKY TIOMHUJIOK 1
TT1IBUIIICHHS SIKOCT1 KOJTY

18

10

Pa3zom 3a 3M4

62

14

12

36

Yevozco 2o0un

360

74

46

60

180




TemaTuka JeKUiiiHUX 3aHATH 3 MePeJiKOM MUTAHb

Ne HazBa TeMu 3 OCHOBHUMHU MUTaHHSIMU
3microBuii Moayb 1. Ba3oBuii CHHTaAKCHC Ta KEPYBAHHS MOTOKOM
1 | Tema 1. Beryn go C. Iponec kommismii (GCC/Clang). Tunu nanux, 3MiHHI, CTaHIapTHE
BBeJIeHHs1/BuBeieHHs (printf, scanf).
e Moga nporpamyBanHs C. CtpykTypa nporpamu MoBoto C.
e [IpaBuna opopmiieHHs Koay mporpamu MoBoro C.
e 3miHHI. IMeHoBaHi koHcTaHTH. CTaHAapTHI TUIIK JaHUX MOoBH C.
e BBeneHHs Ta BUBEACHHS JaHUX.
e [Ipornec komnisnii (GCC/Clang).
2 | Tema 2. Oneparopu Ta Bupa3u. ApudmeruyHi, JIOriyHi Ta mooditosi oneparii (Bitwise logic).
e Apudmernyni Bupasu, apupMeTHIHI orneparii i craHAapTHI MaTeMaTHYHI (PYHKIIII.
[IpiopuTeT MaTeMaTUIHUX OTIEPAILii.
e [ukpement. [lexkpement. OnepaTop npucBoeHHs. [lopoxHiii omeparop.
e Jloriuni omeparopu i Bupasu.
e [loGitoBi omepariii (Bitwise logic).
3 | Tema 3. Kepytoui konctpykiii. YMoBHi nepexonu (if-else, switch). H{uknu (for, while, do-
while).
e Omneparop ymoBHOTO niepexony if-else.
e Omnepatop 6€3yMOBHOTIO Mepexoay goto.
e Omneparop MHOKUHHOTO BHOOpPY switch
e Briuaneni posranyxennsa. CxonunkoBuit onepatop if-else-if. Onepatop «? :»
o [lukn 3 muunbaukoM for. Jlesiki ocobnuBocTi nukiy for.
e Omneparop MOCHiJOBHOTO BUKOHAHHS «,).
o [luxmu while Ta do-while
e ANTOpUTMU MOETHAHHS PO3TATYKEHHS Ta MOBTOPEHHS
e Bxuaneni nukiu. [TokpokoBe BBEJICHHS Ta BUBEICHHS JTaHHX.
e PexypeHTHI MOCiJOBHOCTI
4 | Tema 4. OcHoBH po6oTu 3 mam'saTTio. [Tokaxxunku (Pointers) Ta agpecHa apugmeTuka.
e OronomieHds Ta iHimiami3amis BKa3iBHUKIB (CTBOPEHHs BKa3iBHUKIB Ha 3MiHHI PI3HHUX
THUIIIB, BUBEJICHHS a/IPECH Ta 3HAYCHHS)
e Po3iMeHyBaHHS BKa31BHHUKIB (JOCTYTI 1 3MiHA 3HAUYEHHS 3MIHHOI Uyepe3 BKa31BHUK)
e Apudmeruka BKa3iBHHUKIB (omepauii ++, --, J10/JaBaHHS/BIAHIMAHHS LIJIUX YHCEN /0
BKa31BHUKA)
e [IpakTnuHe 3acTocyBaHHA (IIPOCTI MPHUKIAIU: OOMIH 3HAQUYEHHSMHU JIBOX 3MIHHHX 4epes
BKa31BHUKH, p00OTa 3 MOJIBIHHUM BKa31BHUKOM)
3micToBuii MoayJb 2.MoayJabHICTH Ta po60Ta 3 NaM'ATTIO
5 | Tema 1. ®@ynkmii kopuctyBaua. [lepenada apryMeHTIB 3a 3HaUEHHSAM Ta 32 MOCUJIAHHSM.

Pekypcis.
e OCHOBHI MOHATTSA
e Jlepenava apryMeHTIB 3a 3HAUCHHSIM Ta 3a MMOCUJIAHHAM (apecoro) y (QyHKILiIO.
e Hanucanns QyHKIIH 13 pi3HUMH TUIIAMU TOBEPHEHUX 3HaveHsb (int, double, char).
e BukopucTaHHs BKa31BHUKIB JUI1 TOBEPHEHHS KIJIbKOX pe3yNbTaTiB 3 QyHKIIT (HanpuKiaz,
OJTHOYACHE 3HAXO/KEHHS CYMH Ta JOOYTKY YHCeN).
PekypcuBHi anroputmu juist podotu 3 uucnamu (HCJI, cyma mudp uuncna).
e [lpocri pekypcuBHi GyHKLIT (00UnCIEeHHS QaKkTOpiady, CTENEHs YUCia).
e [lpuknanu: pekypcuBHe obuucieHHs yucen diGoHauyi, peKypCUBHHI BHBIJ €IEMEHTIB
IIOCJIIJOBHOCTI.




Temu 2-3. MacuBu (01HOBUMIpHIi Ta 6araToBUMIipHi). 3B's130K MacUBIB 3 TOKKYNKAMHU.
Junamiune kepyBanHs mam'stTio. @yHkiii malloc, calloc, realloc, free.

IHimiamizamiss OIHOBUMIPHUX MAacHUBIB.

TumnoBi MOMUIKK TTpH poOOTI 3 MacMBaMu (BUXI1]] 32 MEX1, HENTpaBUJIbHA 1HIIIAJI3a1Tis).
BukopuctanHs MukiiB 1151 00poOKH MacuBiB (BBEACHHS, BUBEICHHS, OOUYHUCIICHHS).
Haiinpocrimii anroputMu poO0OTH 3 OAHOBUMIPHUMH MacHBaMH (TIOIIYK 33aHOTO
€JIeMEHTa, MOITYK MIHIMAJIbHOT0/MaKCUMAJIbHOTO €JIEMEHTA).

OroJonieHHs] JBOBUMIPHUX MACHBIB.

BukopucTanHs BKIQIEHUX [MUKIIB ISl OOPOOKH.

[Tpuknaau 3acTocyBaHHS JBOBUMIPHUX MAcHUBIB (TaOIHIll, MATPHIIL).

JlocTyI 10 €eMEHTIB MacHBY Yepe3 BKa3iBHUK.

[Tepernsan i 06poOka MacuBY 3a JOTIOMOT'OFO BKa31BHHUKIB.

Metoau iTepaTUBHOTO 00XO0/1y €JIE€MEHTIB IBOBUMIPHOTO MAaCHBY.

ANTOPUTMH BHW3HAYCHHS MIHIMAJIBLHOTO T4 MaKCHMAJIbHOTO 3HAYCHb Y JBOBHMIPHOMY
MacHBI.

OO0uucieHHs] CyMapHHUX Ta CEpEeIHIX XapaKTepUCTHK €JIEMEHTIB MacuBYy 3a psliaMu,
CTOBMIISIMH Ta B I[IJIOMY.

[Ipuknaau 3acToCyBaHHS JBOBUMIPHHUX MACHBIB Y MIPAKTUYHUX 3a7a4axX MPOrpaMyBaHHSI.
OyHKMIT 171 iHiMiai3anil MacuBy (3aNIOBHCHHSI BUITAIKOBUMH YHCIIaMHU a00 BBEICHHS 3
KJIaBiaTypu).

OyHKIIT 1715 00poOKU MacuBy (MiAPaXyHOK KiJIbKOCTI BiI’€MHUX/TOIaTHUX €JIEMEHTIB,
MOIIYK Y MacHBIi MEPIIOTo €JIeMEHTa, 10 3a/I0BOJIbHSE NIEBHY YMOBY, HAIIPUKIIA], TAPHUN
a00 ORI 3a 331aHE YHCIIO).

Tema 4. Psnku Ta cumBonbHI MacuBu. CTanaapTHa 6i0mioTteka string.h. besneuna po6orta 3
PAIKaMU.

[ToHsATTS psinka Ik CHMBOJIBHOTO MacuBy B MOBi C.

Metoau oroJionIeHHs Ta iHIIaTi3a1ii CAMBOJIBHIX MaCHBIB.

JocTtyn 10 OKpeMuX CUMBOJIIB psAJKa Ta oepallii HaJl HUMH.

CranpmaptHi 616mioreuni GyHKIIT a1 00poOku psakiB (strlen, strcpy, strcat, stremp ta
1H.).

[TpakTH4HI IPUKIaId BUKOPUCTAHHS PSIKIB y IPOrpaMyBaHHI.

[Torryk cumMBOIIIB 200 MIIPSAIKIB Y PAIKY.

Monudikarisi CHMBOJIIB Ta IEPETBOPEHHS PSIKIB.

be3sneuna po6ota 3 psiiKamH.

[Tepenava psakiB y PyHKIIIIO sIK CHMBOJILHUX MAcCHUBIB: peajii3allisi BIaCHUX aHAJIOTIB
strlen, strcpy.

3microBuii Moay b 3. CTPYKTYpyBaHHS JaHHMX TAa (pailjioBa cUcTeMa

Tema

1. Ipenpornecop C. Makpocu, yMoBHa KOMILIALis. CTBOPEHHS BIACHUX 3aT0JIOBHUX
¢aiinis (Lh).

[TonstTst mpenporniecopa MoBu C Ta HoOro posb y Mporieci KOMITUIALII.

OCHOBHI IMPEKTUBU IPENpoOIecopa.

HupexTusa #include: mpu3HaueHHs Ta CIOCOOM MiKIIOUEHHS (aiiiiB.
Makpocu B MoBi C: BU3Hau€HHS Ta KJIacU(iKaIlis.

KoHcTaHnTHI Makpocu Ta MaKpoCH 3 apaMeTpaMu.

Oco061MBOCTI BUKOPUCTAHHS MaKpOCIB Ta THIIOBI ITOMUJIKH.

YMOBHA KOMIUIALIS: MOHATTS Ta MPU3HAYCHHS.

HupextuBu ymoBHoi koMl (#if, #ifdef, #ifndef, #else, #endif).

3axuCT BiJI MOBTOPHOTO BKJIIOUEHHS 3aroioBHUX (aitmis (include guard).
3aronoBHi ¢aiinu (.h): npu3zHayeHHs Ta CTPyKTYpa.

Oprani3aiist 6araTogaioBuX MPorpam i3 BAKOPUCTAHHIM 3aroJIOBHHUX (haiJIiB.




e TuUIOBI MOMUJIKY NTPY BUKOPUCTAHHI MTPENpoIiecopa Ta 3aroJoBHUX (pailiB.

Tema 2. KopucryBaupki Tunu nanux. Ctpykrypu (struct), O6'eqnanus (union), nepepaxyBaHHs
(enum), typedef.

e OroJomnieHHs Ta iHIIIATi3aIis CTPYKTYP, TOCTYII JIO MOJIiB.

e MacuBu CTpYKTyp: 30epeXeHHS Ta BUBIJ JaHUX (HAIPUKJIIAJ, BiIOMOCTI PO CTYACHTIB).

e CTpyKTypH B CTPYKTYpax: CTBOPEHHS CKJIAJHIIIUX MoJeled (aapeca y CTPYKTypi

«CryneHT»).
e Jlpuknan: miApaXyHOK KIUJIBKOCTI CTPYKTYp, SKI 3aJ0BOJIBHAIOTE IIEBHY YMOBY
(Hanmpukiaza, cTyaeHTH 3 6anom suie 90).

o [lepenaua cTpykTyp y QYHKIIIT 32 3HAYCHHSIM 1 32 aJpecoro.

o DyHKHil 11 00pOOKHU CTPYKTYp (3aIIOBHEHHS, BUB1JI, TIOUIYK 32 KPHUTEPIiEM).

e BukopucTaHHs BKa31BHUKIB Ha CTPYKTYpH, IOCTYII JI0 IOJIIB Uepe3 oneparop —>.

e [lpuknan: ¢yHKIiA, IKa OTPUMYE MACUB CTPYKTYD 1 OOUHCIIOE CEPEaHE 3HAUCHHS
HEBHOT'O TMOJISL.
OroJomieHHs Ta iHiliami3alis union, JOCTYI O MOJIB.
[TpaxkTiuHi npuKIaau: 30epeKeHHs TaHUX PI3HUX THIIB Y Union (HaMpUKIaa, Yucia Ta
CHMBOJIN).
Buxopucranss enum Uit CTBOPEHHS 311Y€HHHUX (TTOPSAKOBHX) THITIB TAHHX.
[puxian: cTBOpeHHs epepaxyBaHHs JJIsl THIB THXKHS Ta BUKOPUCTAHHS HOT0 Y TIPOTpaMi.
CTBOpeHHS MCEBAOHIMIB THITIB 3a JorioMororo typedef st cTpyKTyp, MacHsis,
BKa31BHHUKIB.
[IpakTHyHi NPUKIAIH: CIIPOIIEHHS OrOJIOIIEHb CKIIAAHUX TUTIB (HAIIPUKJIIA, MACUB
CTPYKTYp). Bukopucranus typedef st minBuieHHs 4uTabeabHOCTI alrOPUTMiB 0OPOOKH
JTAHHX.

Tema 3. JlunamiuHi cTpykTypu aanux. Peamizanis Creiiky, Uepru ta 3B'I3HOT0 CIIUCKY.

e CTBOpeHHs AMHAMIYHOTO CTEKa Ta YePry Yepe3 MaCUBU Ta BKAa31BHUKH.

e Omnepauii Hax cTekoM: AoaaBaHHs (push), Bunanenus (pop), neperisg BEpXHbOro

€JIEMEHTY.

e Ormeparrii HaJ Yeproro: Jo/1aBaHHs (enqueue), BugaieHHs (dequeue), meperisia mepuioro
€JIEMEHTY.
OroutomeHHs CTPYKTYpH By3Jla Ta CTBOPEHHS MPOCTOTO OJIHO3B’SI3HOTO CIHCKY.
JlonaBaHHs 1 BUIaJIEHHS €JIEMEHTIB CIMCKY Ha MOYaTKy, B KIHII Ta 32 KJIIOUEM.
[Iepernsna 1 00poOKka eaeMeHTIB CIUCKY (MOLIYK, MiIpaXyHOK €JIEMEHTIB).
e [lpukianu: 0OUMCICHHS CYMH €IEMEHTIB CIIMCKY 200 MONTYK MAaKCUMAJIbHOTO 3HAYCHHSI.

Tema 4. Pobota 3 daiinamu Ta motrokamu. TekcToBi Ta 6iHapHi Qaiinu. [To3uniroBanus y ¢aiti.
e JloHATTS MOTOKY (stream) y mMoBi C.

Buu noTokiB: cTaHIapTHI MOTOKU BBECHHS, BUBEJICHHS TA ITOMHIJIOK.

[TonsarTs daitny Ta oro pois y 30epiraHHi JaHHUX.

Binkputts Ta 3akputts ¢ainis (fopen, fclose).

Pexumu BiakputTa aiiiis.

Yuranns ganux 3 ¢ainy (fscanf, fgets, fread).

3anuc ganux y daiin (fprintf, fputs, fwrite).

TekcToBi1 (aityin: 0coOIUBOCTI Ta CTOCOON 0OPOOKH.

binapHi ¢aiinu: 0co61MBOCTI Ta BIIMIHHOCTI BiJ TEKCTOBUX.

Po6ota 3 ¢aitnamu uepes nokaxuuku (FILE *).

[MosuniroBanns y daiimi (fseek, ftell, rewind).

O06pobka MOMUIIOK MpHU poOOTi 3 (aitiamu.

Kineus ¢aiiny ta nepeBipka crany notoky (feof, ferror).

Tumnosi noMuwIKK pu poOoTi 3 (aiizamMu Ta MOTOKAMH.




3microBuii Moayab 4. OCHOBH Cy4acHOI PpO3pPO0OKH Ta HAJATOKEHHS POrpamM

Tema 1. CyuacHi moxxsiuBocTi MoBH C: oHOBJIeHHS cTannapTiB C11-C23

[TonsTTst cranaapTiB MoBH nporpamyBanHs C Ta iX poJib y pO3BUTKY MOBU
Ornsp cyyacHux cranpapris Cl1, C17 Ta C23

OcHOBHI OHOBJIEHHS Ta MOKpaneHHst MOBH C y HOBUX CTaHJapTax
V3aransHenuit Bubip tunis (_Generic) Ta ioro npru3HaYeHHs

[TepeBipku Ha eTamni KoMmisii (static assertions)

AHOHIMHI CTPYKTYpH Ta 00’ €THAHHS: IPU3HAYCHHS Ta BUKOPUCTAHHS
[Toxpamena miarpumka Unicode y cyqacHomy C

[TpakTHuHe 3HaYEHHS] HOBUX MOXJIMBOCTEH JIJIs1 pO3pO0KH ITporpam

Tema

2. Ilporec KOMIIIALIT Ta CHCTEMH aBTOMAaTUYHOT 301pKU Iporpam

[ToHSITTSI KOMITITIAIIT IpOrpaMHOTo 3a0e3meueHHs Ta ii poiib y mporeci po3poOKH
OcCHOBHI eTanu TpaHCIAIIl BUXiHOTO KOJY Y BUKOHYBaHHUH (haiin

@OyHK1iT npenporecopa, KOMIUIATOpa Ta KOMIIOHYBaJIbHHUKA (JIIHKEpa) y mpo1ieci 30ipKu
[Tpobnemaruka pydHoi oprasizamii mporecy 30ipku MIpOorpaMHUX IPOEKTIB

[ToHsATTS cucTeM aBTOMAaTH3aIli 30ipKH MPOTPaMHOTO 3a0e3NeYCHHS

Cucrema aBToMaru3aiii 36ipku Make: npuniumnu podotu Ta ctpyktypa Makefile
Cuctema CMake: nmpu3HaueHHs, OCHOBHI KOHIIEIIIIT Ta 0COOIUBOCTI BUKOPUCTAHHS
3HaueHHs CHUCTEM aBTOMaTH3allii 30ipKH y Cy4yacHiil mporpamHii iHkeHepii

Tema 3. [1IBuakomist mporpam Ta OCHOBH ONTUMI3aIliil: poJib OpraHi3arii mam’sTi (Kem-
JIOKaJIbHICTh, BUPIBHIOBAHHS, restrict)

[ToHATTS MBUAKOIT Tporpam Ta ii 3HaYCHHS

OcHOBHI (aKTOpH, IO BILTUBAIOTH HA MPOYKTHBHICTh
3aranpHa if1es oprasizarii mam’sTi KoM’ Tepa
Kemr-nokanbHICTh SIK MPUHIUI IBUIKOTO AOCTYITY /10 TaHUX
BupiBHIOBaHHS IIam’4Ti Ta HOro BIJIMB Ha MIBUIKO/1I0
_Alignas sk 3aci0 KepyBaHHS PO3MIILIEHHSIM JaHUX

restrict sIK MiKa3ka KOMIUISITOPY 711 ONTUMI3aIlil

ITpocTi npuKJIaax BIUIMBY KOJY Ha MPOJIYKTUBHICTb

Tema 4. Biayiagka Ta aHaji3 nporpaM: IHCTPYMEHTH MOUTYKY TOMMJIOK 1 IM1IBUILIEHHS SIKOCTI

KOZly

[TonsTTs HanaromxenHs (debugging) Ta fioro posb y po3po0iii nporpam.
Knacudikamis TUIIB MOMMIIOK y IporpaMax: CHHTaKCHYHI, JIOT1YHI Ta TOMUJIKH
BUKOHAHHSI.

ba3oBi MeTo1M MOIIYKY MOMUJIOK Y IPOTPaAaMHOMY KO/II.

TpacyBaHHS BUKOHaHHS POTrpaMHM K METOJ aHaii3y il poOOTH.

Buxopucranus BuBoay (printf) asst 11larHOCTUKH IPOTPaM.

OcnoBu po6otu 3 Biytaguukom (GDB) ( 3amyck mporpam y pesxumi BiAJIa Ky,
BCTaHOBJIEHHS TOUOK 3ynuHy (breakpoints), meperisi 3Ha4€Hb 3MIHHHUX ).
TUnoBi MOMUJIKH MpU pOOOTI 3 TaM’STTIO.

Ornsan IHCTPYMEHTIB HaJIaroKEHHs Ta aBTOMaTH30BaHOTro aHaii3y nporpam (GDB,
Valgrind, AddressSanitizer).




TemaTuka NPaKTUYHUX 3AHATH 3 NMePeTiKOM NUTAHb

No Ha3Ba Temu (nuTaHHs/3aBIaHHs)
Beryn po C. Ipouec komminsanii (GCC/Clang). Tunu naHux, 3MiHHI, CTaHIapTHE
BBEJICHHS/BUBEICHHS
3aBaaHHA:
1 e Po3pobutu nmpocty nporpamy MoBoio C 3 BUKOPUCTAHHSIM (PYHKIIT BUBEICHHS
JaHUX.
e PeanizyBatu BBeZICHHS Ta 00pOOKY YHMCIOBUX JAaHUX 13 KJIaBiaTypH.
e Jlochiautu npouec koMmisnii mporpamu i3 3actocyBanuaM GCC a6o Clang.
Omnepatopu Ta Bupa3u. ApudMeTuyHi, JIOTI4HI Ta MoOiTOBI oneparii
3aBgaHH:
e PeanizyBatu 00UMCIICHHS apu(PMETHUHUX BUPA3iB 13 BpaXyBaHHAM MPIOPUTETY
) orepartiu.
e Po3poOutH mporpaMy 3 BUKOPUCTAHHSM JIOTIYHHAX OIIEPATOPIB JJIS MEPEBIpKU
YMOB.
e [IpogemoHCTpyBaTH 3aCTOCYBaHHSI MOOITOBUX omepaliil amns oOpoOKu MiTux
qHCced.
Kepytoui koncTpyKIii. YMoBHI nepexoan. Llukmm
3aBaaHHA:
e PeamizyBaTu ajaroput™Mu 3 BUKOPHCTAHHSM yMOBHUX oreparopiB if-else Ta
3 switch.
e Po3poOuTH nporpamy 3 BUKOPUCTAHHSIM IHUKJIIB JIJISI OOPOOKH TOCIiJOBHOCTEH
JTAHUX.
e [IpoanamizyBaTH BiAMIHHOCTI MiX pi3HUMH Tunamu nukiiB (for, while, do-
while).
OcHoBu poOotu 3 mam’ATTi0. [TokaXunku Ta ajgpecHa apupmMeTrnkKa
3aBaaHHA:
e PeanizyBat poOOTy 3 BKa3iBHUKaMHU: OTOJIONICHHS, I1HII[adi3amis Ta
4 PO3IMEHYBaHHS.
e Po3poOutu mnporpamy s OOMiHY 3Hau€Hb 3MIHHHUX 13 BHUKOPUCTAHHSIM
BKa31BHHKIB.
e JlocaiauTu 0coOIMBOCTI apu(METHKHU BKa31BHUKIB.
®yHk1il kopuctyBaua. [lepenaua aprymenTis. Pekypcis
3aBaaHHA:
5 e Po3poOutu Habip QyHKIIH 13 pI3HUMHU TUIIAMH [TOBEPHEHUX 3HAUYECHb.
e PeanizyBaru nepeaayy apryMeHTIB 3a 3HAUYSHHSIM 1 32 aJIpecoro.
e PeamizyBaTu  peKypCHUBHI  aIrOpUTMH  JJIsi  OOYMCIEHHS  YHCIIOBHX
XapaKTEPUCTHK.
MacuBu (0gHOBUMIpHI Ta 0araTOBUMIpHI). 3B’SI30K 13 MOKaKUMKAMHU
3aBaaHHA:
e PeamizyBatu 00pOOKYy OJHOBUMIpPHUX MAacHUBIB (TOIIYK, OOYMCIEHHS
XapaKTEPUCTHK).
ANTOpPUTMHU COPTYBaHHS.
6 Po3po6utn anroputmMu po60TH 3 TBOBUMIPHUMH MacUBaMHU.

BuBecTr eneMeHTH MacHBY, BUKOPUCTOBYIOUH JIUIIIC BKa3iBHUKH.
O6uuncanTH CyMy €1€MEHTIB MacCHUBY Uepe3 BKa31BHUK.
[IponeMoHCTpyBaTH PI3HMINKO MK Tepenadeto 3MiHHOI "3a 3HA4eHHSIM' 1
azpecoro".

e Jlunamiune BuaiaeHHs nam’sati (‘malloc’, “calloc’).

n
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e 3BinbHeHHs mam’ATi (“free’).

e CopryBanns oominom (bubble sort).

CopryBanns Bubopom (selection sort).

CopryBanHs BcTaBkamu (insertion sort).

[TpuHIMI pOOOTH ANTOPUTMY COPTYBaHHS MiAPaXyHKOM (counting sort).
Peanizanis nudposoro copryBanss (radix sort).

[TopiBHsAHHS e(hEeKTUBHOCTI METO/IIB HA MACUBI OJJTHAKOBUX JTAHHX.

Psnku ta cumBonbHI MacuBu. bibmioTeka string.h
3aBaaHHA:
e PeanmizyBatn 00poOKYy PpSIKIB 13 BHKOPHCTAaHHSIM CTaHIAPTHUX (DYHKIIIH
0107110TEeKH.
e Po3pobuTHn asiropuT™MH MOMIyKy Ta MOAMQIKaIli PsIIKIB.
e PeanizyBaTu BiacHi GyHKIII 111 pOOOTH 3 CHMBOJIBHUMH MacHBaMH.

VY3aranbHEHHS: aIrOpUTMU OOPOOKU JaHUX
3aBaaHHA:
e P03po0uTH KOMIUIEKCHY IIpOrpamy, L0 MO€JHYE MAacUBH, (PyHKIIT Ta yMOBHI
KOHCTPYKIIi.
e [lpoanamizyBaTu e(EeKTHBHICTh peasli30BaHUX ATOPUTMIB.

[Tpenporniecop C. Makpocu. 3aroyioBHi dainm
3aBaaHHA:

e PeanizyBaTu BUKOPUCTAaHHS MaKpOCIB JJIsl OMUCY KOHCTAHT 1 QyHKIIOHAIBHUX
3aJIEKHOCTEN.

e Po3poOutH BilacHU 3aroioBHUN (haiiin uisi opraHizaiii mporpaMHOTo KOIy.
e JlocmiIuTH 3aCTOCYBAaHHS YMOBHOT KOMITUIAIIII.

10

KopuctyBalpki THIM JaHuX: struct, union, enum, typedef
3aBnaHHA:
e P0o3p0o0OUTH CTPYKTYpH JUIsl ONUCY MIPEIMETHOI 00J1acTi.
PeanizyBaTu 00poOKy MacuBiB CTPYKTYP.
OrozouieHHs Ta iHiliagi3amnis 00’ eHaHb (union), JOCTYM JI0 MOJMIB.
CTBOpeHHs Ta BUKOPUCTAHHS 3/IIY€HHUX TUIIB 1aHUX (enum).
[TopiBHSAHHS poOOTH struct 1 union y CHUIBHUX NPUKIIAIaX.
[Tpuknaau: onuc eIeMEeHTIB MEHIO a00 JTHIB THXKHA yepe3 enum 1 30epexeHHs
JaHUX PI3HUX TUIIIB y union.
e [IpogemoHcTpyBaTu BUKOpUcTaHHS typedef nns mifBHILEHHS YUTaOENbHOCTI
KOZY.

11

JluHaMiuH1 CTPYKTYpU JaHUX
3aBaaHHA:

e Peaizalis creka 3 BUKOPUCTaHHAM MacHuBY a00 CIUCKY.
Onepauii Hag crekoM: push, pop, eperis BEpXHbOTo eeMeHTa.
Peanizaris yepru Ta OCHOBHI omepariii enqueue, dequeue.
OroJouieHHs CTPYKTYPH By3J1a Ta CTBOPEHHSI OHO3B’SI3HOTO CITHCKY.
JlonaBaHHs 1 BUJQJICHHS €JIEMEHTIB CITUCKY.
[Teperssiz 1 HOLIYK €JIEMEHTIB y CIUCKY.
e [IpoananizyBatu 0COOJIMBOCTI IMHAMIYHOTO KEpyBaHHS MaM SATTIO.

12

Po6ora 3 daiinamu Ta motokamu

3aBaaHHA:
e PeanizyBaTu YMTaHHS Ta 3alMC JAHUX Y TEKCTOBI (hailiu.
e Po3poOutu mporpamy st 0OpoOKHU JaHuX 13 ¢aitry.
e Jlochiautu 0coOnMBOCTI poOOTH 3 OiHapHUMHU (haitnamu.




13

Cyuachi moxxknuBocti MoBu C (C11-C23)
3aBaaHHA:
e (O3HaWOMUTHUCS 3 HOBUMH MOXJIMBOCTSAMU cTaHaaptiB C11-C23.
e [IpomemoHcTpyBaTH BUKOpUCTaHHs (Generic Ta CTAaTUYHUX TBEPKCHbD.
e [IpoananizyBaTu JOIIBHICTE BUKOPUCTAHHS HOBUX MOKJIMBOCTEH Y MPAKTHIII
porpamMyBaHHSI.

14

[Tporiec KOMMIIALIT Ta CHCTEMH aBTOMATUYHOT 301pKU
3aBaaHHA:

e JlochmiauTy eTany TPaHCISIIT MPOrPaMHOTO KOITY.

e PeanizyBatu 30ipKy 6aratodaiiIoBOTO MPOEKTY.

e Po3pobutn 6a3oBuit Makefile abo CMake-koHbirypaiiiro.

15

[IBuaKO ISl MpOrpaM Ta OCHOBH ONTHUMI3allii

3aBaaHHs:
e [IpoanamizyBaTu BIUTUB CTPYKTYpPH KOAY Ha MPOTyKTUBHICTEH TPOTPaMHU.
e [IponeMOHCTPYBATH PUHIIUITN €PEKTHBHOT pOOOTH 3 TIaM SATTHO.
e PeanizyBaTu npuKIaaM ONTUMI3AIi 00YHCIIECHB.

16

Bingnaaka ta anami3 mporpam

3aBaaHHA:
e BusBuTH Ta BUIPABUTH IOMUJIKH Y IIPOTPAMHOMY KOJII.
e PeanizyBaru BiJaJKy MporpaMu 3 BUKOPUCTAHHAM 0a30BUX IHCTPYMEHTIB.
e (O3HallOMHUTHCS 3 IHCTPYMEHTAMHU aBTOMATH30BaHOTO aHAJII3Y MPOTPaM.

TemaTuka 1a00paTOPHUX 3aHSATH 3 NEPEJTiKOM MUTAHb

HazBa Temu (3aBaaHHs1)

JIiHiiiHI Ta posranyskeHi nmporpamu (03HaHOMUTHUCS 3 JIHIMHUMHU Ta po3ralyKEeHUMHU
QITOPUTMAaMH, HABUUTHCS 3aCTOCOBYBATH OIEPATOPH PO3TATy>KEHHS ISl peaji3arii
PI3HUX CIIEHapiiB BUKOHAHHS MIPOrpaM 1 MepeBipKu YMOB)

Bxnaneni posrany’keHHS Ta MHOXXHMHHUN BHOIp (03HAHOMUTHCS 3 BKJIAJIEHUMU
pPO3TATy’)KEHHSIMM ~ Ta  KOHCTPYKIISIMM ~ MHOXHHHOTO  BHOOpY,  HaBUMTHCSA
peai3oByBaTH CKJIa/HIII YMOBHU Ta aJIbTEPHATHBHI BapiaHTH BUKOHAHHSI IPOTPAMH)

[Mukmiuai mporpamu  (O3HaOMHUTHCA 3 LMKIIYHUMU CTPYKTypamMH IIpoTrpam,
HAaBYMTHCS pEali30ByBaTH IIOBTOPIOBaHI OOUYMCIEHHS Ta O0OpoOKy MJaHMX 3a
JIOTIOMOTOFO ITHKJTIB)

OyHKIIi KOpUCTyBadya Ta peKypcis (po3poOHMTH mporpaMHi MOAYNI y BHUTISAL
¢GyHKLIA KopHCTyBaua, peaji3yBaTu Iepelady IapaMeTpiB 3a 3HAYCHHSIM 1 3a
a/IPECcoI0; JOCTIIUTH 0COOTMBOCTI BUKOPUCTAHHS BKAa31BHUKIB LIS Iepeaadi JaHuX y
¢GyHKLII Ta MOBEpHEHHS pe3yJbTaTiB, peali3yBaTH pPEKYPCUBHI alTOPUTMHU IS
00pOOKH YMCIIOBUX JaHUX).

MacuBHu Ta anropuTMH iX 00poOKH (peanizyBaTu alrOpUTMU OOPOOKH OJHOBHUMIPHHUX
1 IBOBUMIPHUX MAacHUBIB, BKIIOYAIOYH IMOIIYK, OOUNCICHHS XapaKTepUCTUK Ta aHalli3
JTAHUX, 3 BHUKOPHUCTaHHSIM BJIACHUX (DYHKIIH; NMPOJEMOHCTPYBATH BUKOPUCTAHHS
BKa3IBHUKIB JJIs JOCTYIYy JO €JIEMEHTIB MacHBIB Ta JOCIIIUTH OCOOJHMBOCTI iX
00poOKHM uepe3 ajipecHy apu(pMeTUKY; peanizyBatu 0a30Bi MiIXOAN JO JUHAMIYHOTO
BHJILJICHHS T1aM’ ST JIJIs MACUBIB).

Psnku, mokaxxynku Ta poboTa 3 maMm’ATTIO (PO3pOoOUTH TporpaMu Ui OOpOOKHU
CHUMBOJIbHUX MAaCHUBIB 13 BUKOPHUCTAHHSIM CTaHAApTHUX O1071i0TeYHHX 3aco0iB Ta
BIAcCHUX (DYHKIIIN; TOCTIANTH 3aCTOCYBaHHS BKa3iBHHUKIB JIJISI pOOOTH 3 pSAKAMHU Ta
nepeaaBaHHs JaHUX y (YHKII; peanidyBaTd AWHAMIYHE BUIIJICHHS Ta 3BUIBHCHHS
1aM’sITi JUISl CAMBOJIbHUX MAaCHBIB).




[Iperporiecop Ta MoaynbHa oOprasizaulis nporpam (peanizyBaTH OaratodaiioBy
7 | mporpaMy 3 BHUKOPUCTAHHSAM JUPEKTUB IIPENpOLEcOpa, MAKpOCIB 1 3aroJIOBHUX
GaiiniB A1l CTPYKTYpHU3allii HPOrPaMHOTO KOAY).
KopucTtyBarpki THIM AaHUX (PO3pOOUTH MPOrpamMy 3 BUKOPUCTAHHSAM CTPYKTYD,
8 | 00’enHanb Ta mepepaxyBaHb, peanizyBaTu 00OpoOKy MAacHBIB CTPYKTYp Ta
3actocyBaTu typedef mis miiBUIIEHHS] YUTA0EIBLHOCTI KOTY).
JuHaMi4yHI CTPYKTYpHU JaHHX (peaii3yBaTH CTPYKTYpH JaHUX (CTEK, 4epra, 3B’ sI3HUI
9 | criMcoOK) 13 BUKOPUCTAHHSM JWHAMIYHOTO BHJIIJICHHS TaM’ SATI Ta 3a0e3MeunuTH
BHUKOHAHHs 0a30BHX OIepalliii HaJl eJIeMEHTaMHu).
Po6ora 3 (haiinamu Ta motokamu (po3poOUTH Mporpamy JJis 3UMTYBaHHS, OOPOOKH Ta
10 | 30epexeHHsI TaHUX y TEKCTOBHX 1 OiHapHUX (haiinax i3 BUKOPUCTAHHAM CTaHIAPTHUX
3ac00iB poOOTH 3 TOTOKAMHU).
[Tporec koMmisIALii Ta aBTOMAaTH3AIlisl 301pKH MporpaM (JOCIITUTH €Ty TPAHCIIAIIT
11 | mporpawm, peanizyBatu 30ipKy 6araTo(hailIoBOro MPOEKTY Ta CTBOPUTH KOHQITYyparLlito
30ipku i3 Bukopuctanusm Make abo CMake).
OnTuMmizamis, Biylagka Ta aHaii3 mporpaM (MpoaHaNi3yBaTH TPOIYKTHBHICTh
1o | POTpaMHoro  Koxy, peaHiSYBal;I/I 0a30BIi MeTo/ OIITHMI3alli, BHKOHATHU
HAJIAaTO/DKEHHST MPOTrpaM Ta O3HAHOMHUTHCS 3 IHCTPYMEHTaMH aBTOMAaTH30BAHOTO
aHayizy).
3aBIaHHA IS CAMOCTIITHOI pO0OOTH CTYICHTIB
VI K-c1p
Ne | Ha3pa Temu 3aBaaHHA Ui CaMOCTIHHOI poOoTH ron
Po3pobuTtn 0JIOK-CXeMU ANTOPHUTMIB
Beryn no C. Ilpouec | 3HaxomkeHHS pO3B’ 3Ky HACTYITHHX 3a/1a4:
KOMILLIAILL *OO6UHCIUTH CYyMy NEPIIHX K HEMAPHUX YUCEIT;
(GCC/Clang). Twunwu ’
IaHuX, 3MminHi, | *O0uncnuTi 100yTOK yeix umcen Bixm 1 mo k,
1.| crannaptHe KpaTHHX 3; 10
BBe.HeHHH/BHBeHeHHﬂ . | *Busnaunt KinbkicTs nudp y uucii k3;
(printf, scanf). bazosi
ITOPUTMIYHI *3HallTH HAWMEHIIMH TiTbHUK Yucia Kk , mio
CTPYKTYPH. Oinmpmmit 32 1; k — HOMep 3amiKOBOT KHMXKKH
CTYJICHTA.
* PeayizyBaTu mporpamy Jiiss OOYMCIIEHHS TUIOI
Omneparopu Ta | TPAMOKYTHMKAa a00 TPHUKYTHHKA 3a BBEIECHUMH
BHpa3M. CTOpPOHAMHU.
2. AP?I@MeTH‘IHi’ | *Hamucatn  mporpamy Ui KOHBEpTAil 12
JOTivHi Ta no0iTOBI Temmeparypu (°C < °F).
orepartii p ]
03po0OUTH TIpOTpaMy Uit OOYUCIICHHS BapTOCTI
toBapy 3 I1/IB abo 3HMXKKOIO.
*Hanucaru nmporpamy, sika BU3HAYa€, UM BBEICHE
YUCJIO JI0JIaTHE, BiJI’€MHE YU HYJIb.
Kepytoui kouCTpyKIii. | *PeanizyBatu mporpamy, MmO MepeBipse, dH
3 YmoBHI nepexonu (if- | MoXHa yTBOPUTH TPUKYTHHK 31 CTOPIH a, b, C. 12
‘| else, switch). Huxmm | 4 C 5
(for. while, do-while) TBOPUTH ‘nporpaMy,‘ sKa OOYHMCIIOE TTO/IaTOK
3asiexkHo Big noxoxy: nmo 5000 — 10%, 5001—
10000 — 15%, 61nbie 10000 — 20%.
*PeasisyBaTd  IpOrpaMy  Juis  3HAXODKEHHS




no0yTKy HenmapHux uncen Big 1 1o N.

*CTBOpPHUTH NIPOrPaMy, sika 00UUCIIOE CyMy UMD
LJIOTO YHUCIIA.

* PeasnizyBaTH mporpamy JUist OOMiHy 3Ha4€HHSIMHU
JIBOX 3MiHHHX 32 JIOTIOMOTOF0 MOKa)KYHKIB.

OcnoBu  pobotn 3 | T :
HAMSTTIO. ~ Harmucaru byHKIiI0O I 3HAXOJKEHHS
. MIHIMQJIBHOTO Ta MaKCUMAJIbHOIO €JIEMEHTIB
4.| Ilokaxuuku (Pointers) . 10

MacHBY 3 BUKOPUCTAHHSM ITOKaKUUKIB

a anpecHa | PeanizyBatu 1porpam JIs1  TUHAMIYHOI'O

apupMeTHKa. . y , porpaMy - Juiid - A
BUJUIGHHS TaM’ATi Wi JOiCHE dYUCIo Ta
o0uuciIeHHs foro KBajapara.

*  Hammcatm @QyHKIiO I BU3HAYCHHS
KUTBKOCTI TGP y 3aJaHOMY ILIJIOMY YHCII.

* Hammcatn QyHKIiIO A7 MepeBipKkH, 4u €
3aJjaHe YMUCII0 IPOCTUM.

* PeamizyBaTu peKypCcHUBHY (QYHKINIO s
obuncieHHs 100yTKy udp HATypaIbHOTO
qucia.

* Hanucatu GyHKUIIO A7 BUSHAYEHHS, UM €
3aJJaHe YMCII0 MaJiHAPOMOM.

* PeamizyBatu (yHKIitO I 3HAXOHKCHHS

DyHKuii Hal6inbIIOl undpu 3aJ[aHOTO
KOpHCTYyBaya. HATYPaJbHOTO YHCIIA.

5. llepenaya apryMeHTiB | *PeanmisyBaTu (yHKIiO, SKa IOBEPTA€ HOBMii 12
3a 3HAYCHHSAM Ta 33 | qUHAMIYHMA MacHMB — KOMIIO TIEPEeIaHOro
IIOCHUIaHHAM. MacHBY.

Pexypcis. *Hanucatu ¢ynkuito void printLine(char c, int n),
sIKa BUBOJIUTh CUMBOJI C 33JIaHy KIJTBKICTh pa3iB.
*CrBoputu ¢ynkuito void circle(float r, float
*length, float *area), sika 3a paaiycom 00UYHCITIOE
JIOBXXMHY KOJIa Ta IUIOIly Kpyra (pe3ysibTaTH
MOBEPTAE Yepe3 MapaMeTpu).
*HanucaTtu (QyHKII0, sSIKa NEpeBIpsie, YU € 3a]aHe
YHCII0 TIPOCTUM.
*PeasnizyBaTH nporpamy, 10 MiCTUTh (DYHKIIIT 1715
po0OTH 3 psAIKaMu:

*  TIEpETBOPEHHS JITEP HA BEIIUKI.

*CTBOpUTH MacHB JIMCHUX YMCEIN 1 MigpaxyBaTH
KUIBKICTh €JIEMEHTIB OLTIBIINX 32 CEPETHE.
*Peayi3yBaTH TOLIYK IEPIIOTrO  BiJ €MHOTO
Macusu €JIEeMEHTa B MacHBI.
(oaHOBUMIpHI ta | *Hammcatu mnporpamy uist OOYHMCICHHS CyMH
OaraToBHUMIpHI). €JIEMEHTIB 13 MApHUMH 1HIEKCaMHU.
35130k  MacuBiB 3 | *Po3pobutu mporpamy Ui IHMKIIYHOTO 3CYBY

6.| moxaxxumkamu. €JIEMEHTIB MacUBY IPaBOpPYHY. 24
JuHamivHe *3HalTH CyMy €JIEMEHTIB 33JaHOT0 CTOBIIIA
KepyBaHHS TaM'ATTIO. | MaTpPHIIi.

OyHKIi1 malloc, | *PeanmizyBatu mnporpamy s TpaHCIIOHYBaHHS

calloc, realloc, free.

KBaJIpaTHOI MaTpPHIIL.

*Hammcat nporpamy, sika OOYUCIIIOE CyMy BCIX
€JIEMEHTIB, PO3TAlIOBAHMX BHILE TOJOBHOI
niaroHati.




*O0uncnuTH J0OYTOK JIBOX MAaTPHIIb.
*PeamizyBaTu  mporpamy s HiAPaxXyHKY
KUTBKOCTI €JIEMEHTIB, KPATHHUX 33JaHOMY YHUCITY.
*Hammcarn GyHKIO U1 TAPaXyHKY KiUTbKOCTI
YHIKQJIBHUX €JIEMEHTIB MAaCHUBY.

*Hammcarn (yHKIO U1 BHAAJIECHHS €JIEMEHTIB
MacCHBY, SIKi IIOBTOPIOIOTHCSL.

Panku Ta CHUMBOIIBHI
MacuBu. CraHaapTHa

*Hammcatu mporpamy, sika miapaxoBy€ KUTbKICTh
CIIIB y PSAKY.

*CrtopuTH (YHKIIIO I TEPETBOPEHHS BCIX
MaJluX JITep y BEJUKI.

*PeayizyBaTu TMeEpeBIpKY, YW MICTUTh PSIOK
avie nugpu.

7.| 6i6miotexka  string.h. * PeanizyBatu ()YHKIIIIO JUIs MOIIYKY CTyJEHTA 3 14
Besmeuna poGora 3 | HAHBHIIMM CepelHiM 6anom.

PAIKAMH. * CrBoput (DYHKIIIO ISl TIONIYKY CTYJEHTa 3a
MPI3BUILEM Y MAaCUBI CTPYKTYP.

* Creoputr ¢Qynkmito int findAll(int *arr, int n, int
key, int *positions), sika 3HaXOAUTH yCi MO3UIIIT
33JJaHOT'0 eJIEMEHTA.

[Ipenpouecop C.
Makpocwu, ymoBHa | CTBOpUTH BIacHUM 3arofloBHUI  dain 13

3 KOMITUIALLIS. NpOTOTHIAMU (YHKIIH Ui OOYHMCICHHS TUTOIII 10

*| CTBOpeHHST BJacHHX | Ta  TEpUMETpa  TIEOMETpHYHHX  Giryp i
3arojIoBHUX  (ailyliB | MIAKIIOUKTH HOro 0 Iporpamu.
(.h).
* CtBoputu cTpykTypy «Touka» Ta 0GUHCIATH
BIJICTaHb MK JBOMAa TOYKAMHU.
* PeanizyBaru ctpyktypy «ToBap» i mporpamy
JUTSL TIJIpaxXyHKY 3arajibHOi BapTOCTI TOBAPIB.
* Hanmcatu 1porpamy, M0 COPTYE MacHB
CcTpYKTYp «CTyIeHT» 3a cepeaHiM OamoM.
KopucTyBaupki i * Po3poburu GyHKLIO, SIKA 3HAXOIUTh CTyJCHTA
JAHKX. CTpyKTypH 32 HOMEpPOM 3aJ1IKOBOi KHUXKKH.

9. (strpct), O6'cnnanns | * PeanizyBaru mnporpamy, IO BHUKOPHCTOBYE 14
(union), enum Juisi 3agaHHA pexuMy pobotu (AUTO,
1IepepaxyBaHHs MANUAL, TEST).

(enum), typedef.
* Bukopuctatu typedef mms  orosjomieHHs
CKOPOYEHHX IMEH CTPYKTYPHHUX THUIIIB.
* CTBOpHTH Union st 30€peKEHHs Pi3HUX TUITIB
JAHUX Y TOJI CTPYKTYpH «JlaHi».
* Tlomiyk y MacuBax CTPYKTYD.
* PeayizyBaru (DyHKIIIO JUIA TONIYKY CTY/AEHTA
3a HoMepoM id (JIiHIHHUM TOLTYKOM).
JuuamiuHi cTpyktypu | *CTBOPHTH TIporpamy, sSiKa BHKOPHCTOBYE UYEpry
10.| naHux. Peamizamis | [yis~ MoAeNIOBaHHS ~— uyepru  namieHTiB  y | 14
Creiiky, Yeprum Ta | peectparypi.




3B'A3HOTO CIIUCKY.

*PeanizyBatu (yHkuito int countElements(struct
Node *head) — miapaxyHOK KiJIbKOCTI €JI€MEHTIB.
*Hamucatu (GyHKIIIO A MOMIYKY eleMeHTa y
CIMCKY 32 3HAUYCHHSM.
*CTBOpUTH MpOrpamy, IO peaizye OqHO3B I3HUI
CIIUCOK JJisi 30epiraHHs BiJJOMOCTEH MPO TOBaApH
(Ha3Ba, miHa, KUIBKICTH). PeanizyBaru:
® J10/1aBaHHS HOBOT'O TOBAPY;
® TIONIYK 32 Ha3BOIO;
e O0YMCIIEHHS 3arajbHOi  BapTOCTI  BCIX
TOBApIB.
*Hexaii Homep BapiaHTa cTyaenta — k.
e CTBOpHTH CITUCOK 13 k eJIeMeHTiB,
O0YHCIIUTH CyMY BCiX 3aJIaHUX €JICMCHTIB.
e JlomaTH 10 COUCKY €JIEMEHT 31 3HAYCHHSAM
k? micns TpeThoro Bysina.
e 3i CTeKy BHJIQIUTHU BCi €IEMEHTH, MEHIII 32

k.

11.

PoGota 3 ¢aitnamu Ta
noTokaMu. TekcToBi
ta OiHapHi (ailnu.
[To3unitoBaHHs y
daiii.

* Hamucatm  mporpamy — Ans MOUIYKY
HaWJOBIIOTO CIIOBAa B TEKCTOBOMY (haidJi.

* PeanizyBaT mporpamy ans J0JaBaHHS
HOBHUX 3aIlHCIB MPO TOBApH JIO OiHAPHOTO
(aiiny Ta mouryky ToBapy 3a KOJIOM.

* Hamucatu mnporpamy Jis BHU3HAYCHHS
KUIBKOCTI 9HCeNl y TeKCTOBOMY (aitii, 110
NEPEBUIIYIOTh 33/1aHE 3HAUCHHS.

* PeamizyBaTM mporpaMmy Juis  YHUTaHHS
3amanoro ¢parmeHTa OiHapHOTO (Qailty 3
BUKOPUCTaHHSAM MO3ULIFOBAHHS.

* Hamucatn mnporpamy s 00’€THaHHS
BMICTY JIBOX TEKCTOBUX (DailJiiB B OJIMH.

* PeamizyBaTu mporpamy Juid  TOLIYKY
3aJJaHOTO CJIOBa B TEKCTOBOMY (ailili Ta
BU3HAUYEHHS HOMEPIB PSJIKIB, Y SKUX BOHO
3yCTPIYa€ETHCH.

*Hanucatu mporpamy, sika 34uTye 3 (Qailry
cnucok crynaeHtiB (IIIb 1 6am), coprye ix 3a
Oamamu Ta 30epirae BIICOPTOBAaHUM CIIHCOK Y
HOBHH (haii.

*PeanizyBaTu (yHKIIIO, IO COPTYE AMHAMIYHUN
MacHB JIHCHHMX YHUCEl 3a IOIIOMOT00 BKa3iBHHKIB.
*Hexaii Homep BapiaHTa cTyneHTa — k.

e CtBoput MmacuB 13 k+10 BumaakoBux
yucenl 1 BIACOPTYBAaTH HOro MeETOJOM
BHOODY.

e VYnopsakyBaTu nepiii k eleMeHTiB MacuBY
METOJIOM BCTaBOK.

12

12.

CygacHi MOXJIMBOCTI
moBu C: OHOBJIEHHSI
crangaptiB C11-C23

e PeamizyBatu nporpamy Juisi 6€31MeYHOT0
BUJIUJICHHSI TMHAMIYHOI TIaM’ATi 3 TIEPEBIPKOIO
pe3yapTaTy Ta 00pOOKOIO MOMUJIOK.

e Hamumcatu nporpamy 3 BUKOPUCTaHHIM




y3arajJbHEHUX MaKpOCiB _Generic IS
BU3HAYCHHS THITY IIEPEIaHOTO apryMEHTY.
e PeanizyBatu nporpamy Jisi BAMIpIOBaHHS 4acy
BUKOHaHHA (hparMeHTa Koy 3acodamu
crangapTHoi 610miorexu C.
e HanamryBaTy KOMIIALIO porpamMu MoBoro C
. 3 KUIBKOX BUX1IHUX (paiiiiiB 1 CTBOPUTH
Komninaropu Ta VA
) BUKOHYBaHUI (paiii.
CHCTEMU 30ipKH. ,
. e CTBOpUTH Makefile JJIs aBTOMATU3ALI]
[Tornubnenuit o . e
13. .| KOMIIUIALIT IPOTPaMu 3 KUIbKOX MOJYJIIB 13 8
pO3TIIsII eTariB : . .
MOJKJIMBICTIO OUHIIIEHHS (aiiiiB 30ipKH.
TpaHcsmii. Pobora 3 C Ci
[ ]
Makefiles Ta CMake. TBOPUTH MPOEKT Ha C i3 BUKOPHCTAHHAM
CMake ns HajamTyBaHHS KOMITUTSIIT Ta
KOMIIOHYBAHHSI TIPOTPAMH.
e PeanizyBartu 1Ba BapiaHTH 00pOOKH
JIBOBUMIPHOTO MAaCHBY 3 PI3HUM IMOPSIKOM
IlIBuakoais mporpaM | 00OXOJy €lIEMEHTIB i IOPIBHATH Yac iX BUKOHAHHS.
Ta ocHOBHU | ® Hamucaru nporpamy st HOPiBHSAHHSA
OINTHUMI3aIlii: POJIb | IBUAKOIIT 0OPOOKH MacuBy 3a JIOTIOMOT OO
14.| opramizamii  mam’sTi | iHIEKCIB 1 MOKAXKYHKIB. 10
(KeI-JIOKAJIbHICTb, e JloC/iuTH BIUIMB BUKOPHCTAHHS restrict Ha
BHPIBHIOBAHHS, IBUAKOIIO PyHKIIIT 00pOOKH MacHBiB.
restrict) e PeaizyBaru nporpamy Jyis IIOPIBHIHHS 9acy
BUKOHAHHS OTepallii HaJl JaHUMH 3 Pi3HUM
BUPIBHIOBAHHSIM Yy 1AM ATi.
Bimmagka Ta axamis ..
N ¢ BusBuTH Ta BUIIPABUTH JIOTIYHI IIOMHUJIKH Y
iIfCT P MéHTH —— porpami 3a JJ0MOMOT'010 TOKPOKOBOT'O BUKOHAHHS
15. Py Y g HanaroxyBaul GDB. 10
TTOMUJIOK i ..
. . |  Buxopucrtaru AddressSanitizer st BUSBICHHS
MiJBUIICHHS  SIKOCTI . ,
KOy MOMMJIOK POOOTH 3 TUHAMIYHOIO TIaM SITTIO.

CamocrTiiiHa poO0OTa TaKOX CKJIQJAE€ThCS 3 MMOBTOPEHHS MaTepialy, 3aCBOEHOTO Ha
JIEKI[ISX, CAMOCTIMHOTO OIMAaHyBaHHS YAaCTUHU TEOPETUYHOIO Marepiainy, poOoTH 3
KOHTPOJIbHUMH 3alTUTAaHHSAMH Ta 3aBJIaHHIMH JJA0OPATOPHUX POOIT.

MeToay HABYAHHA

Jlexii, mabopatopHi poOOTH, TECTyBaHHS, ayJUTOPHE Ta OHJIAMH-HABYaHHS 3
BUKOpHCcTaHHAM cucteM Moodle Ta Google Meet.
MeTtoau HaBUaHHS:

BepOaIbHI MeTOIU (JIeKIis, 6eciga, TUCIYT, MOSICHEHHS, PO3IOBIIb TOIIO);
MpaKkTU4YH1 MeToau (J1abopaTopHi poOOTH);

HAa0YHI METOIU (AEMOHCTpAITis, LTFOCTpAIlis);

pobota 3 iHGOpPMALIMHUMU pecypcaMu: 3 HaBYAIHLHO-METOJAUYHOIO,
HAyKOBOIO, HOPMATHUBHOIO JIITEPaTypPOIO Ta IHTEPHET-PECYPCaAMH,

caMOCTiiHa poOoTa Haja IHAMBIAyaJIbHUM 3aBAaHHAM ab0 3a MPOTrpamoro
HaBYAJIbHOI JTUCIIATUIIHH;

HaBUYaHHS 3 BUKOPUCTAHHSIM BiJIITOBITHUX OHJIANWH-TIIAT(POPM.



CucreMa KOHTPOJIIO Ta OHIHIOBAHHS

3acobaMu OIIHIOBAaHHS Ta IEMOHCTPYBAaHHS pe3y/IbTaTiB HABUYAHHS €:
- yCHE Ta MUChbMOBE OMUTYBaHHS;
- BUKOHAHHS MTPAKTUYHUX Ta JJA0OPATOPHUX POOIT;
- CTAaHJApTU30BaHI TECTH.

[ToTOouHMIT KOHTpPOJIb 3HAHb BIJOYBA€THCA Ha MPAKTUYHMX Ta J1a0OPaTOPHUX
3aHATTAX LUIIXOM YCHOIO Ta MHCbMOBOI'O OINUTYBaHHS TEOPETUYHUX OCHOB TEMH,
BUKOHAHHS MPAKTUYHUX Ta JJAOOPAaTOPHUX 3aBJaHb, a TAKOXK y BUIJISII KOHTPOJIbHUX
pOOIT Ta TECTYBaHHS.

®opMH 1ICYMKOBOTO KOHTPOJIIO:

1 cemectp — 3aiikK, 2 ceMecTp — €K3aMEH.

Kpurepii ouiHl0OBaHHS MOTOYHOI'0 TA MiACYMKOBOI'0 KOHTPOJIIO

Cucrema OIIHIOBAaHHS pIBHA HaBUaJbHUX JIOCATHCHb TIPYHTYETHCS Ha
npuniunax ECTS Ta € HakonuuyBanpHOW. Bropoaox mnepmoro Ta Apyroro
CEMECTpPIB CTYJCHTH BUKOHYIOTH 12 nabopaTopHux poOIT (IO MIICTh Yy KOXKHOMY).
JlaGopatopHi poOOTH OIIHIOIOTHECS MO0 6 abo 7 OamB 3a KOXHY (IUB. TaOJHUIIO
HIDKYE).

Buxonyroun 3aBnmanHs saboparopHoi pob6otu (JIP), CTylneHT mNOBHUHEH
OoQOpPMHUTH 1 3aBAHTAXKUTU JUIsI TOJAJBIIOI MEPEeBIPKM HA CaAWT EJIEKTPOHHOIO
HABYaHHS 3BIT pa3oM i3 Mpaine3gaTHUMH (aillaMu mporpaMHOi peanisailii 3aBIaHb
JIP (mpaBuna odopMIieHHS, BapiaHTH 3aBllaHb po3MillieHl Ha Tutatdopmi
https://moodle.chnu.edu.ua/ Ha cTOpiHII HABYAIBHOI AUCLMILIIHH).

50% OamiB, BIABEJECHUX Ha OLIHIOBaHHA JIP, cTyJeHT oTpuMye 3a MOBHICTIO
npaBuibHO BuUKOHaHy JIP Ta odopmnenwuii 3BiT. Pemra 50% O6aniB BUCTaBISE€THCS
MIiCHsl 3aXHUCTy CTYACHTOM BHUKOHAHOTO 3BITY. Y BUMNAQAKY HEICTOTHOI NMOMMIIKU
3"iMaeTbest 10-20% OGaniB, a y Bumnajaky icrotHoi 20-40% 0aiB, KO ) CTYJICHT HE
OMaHyBaB TEOPETUUHUN MaTepiall, INTyTAETbCS B O3HAYEHHSIX, TO 3HIMAeThbest 10 50%
OautiB Bif yciei cymu 6aniB 3a JIP.

[To 3aBeplIeHHIO KOXHOTO MOJIYJSI CTYJACHTH TPOXOJATh TECTOBE OHJIANH
OMHUTYBAaHHS Ha calTi enekTpoHHoro HauanHs YHY. Ilporsrom omgHOro Mmomyss
CTYJIEHTH MOXYTh oTpumaT 20 OaiiB 3a 3axucT jgabopaTopHuX 3aBaanb ta 10 GaniB
3a yCIIITHE TPOXOKEHHS TECTiB. Bech piuHuil Kypc po30MTO Ha YOTHPU MOIYJII.

3aiik IpOBOAUTHECS y (OpMI TECTOBOTO OMUTYBAHHS 3 BUKOPUCTAHHSIM CHCTEMU
eneKTpoHHOro HaBuaHHid Moodle. KoXHOMY CTyIeHTy BHUIQJIKOBUM YHHOM
reHepyetrbesi 20 3amutanb. CymMapHa MakKCUMallbHa KIJIBKICTh OajiB 3a BUKOHAHHS
TecTiB cTaHOBUTH 40 OaniB. Yac BukoHaHHs TecTy — 40 XBWIMH. 3arajibHa OLIHKA 3a
3aJlIK BU3HAYAETHCS 3 YpPaxXyBaHHAM BCIX OTPMMaHUX OaliB y Mepuomy cemecTpi (
Moyl 1, 2 Ta miacyMKOBUN TECT).

Ex3ameH mpoBOauThCA y (GOpMi TECTOBOTO OIMTYBAaHHS 3 BUKOPHUCTAHHSIM
CUCTeMH eJIeKTpOHHOTO HaBuaHHS Moodle. KoxxHOMY CTyneHTy BUTIQJAKOBHUM YHHOM
reHepyeTbes 22 3amuTaHHs YOTHPHOX PIBHIB CKJIAAHOCTI. 1 piBeHb — 4 3amuTaHHS 1O
0,25 Gana, 2 piBeab — 8 3anutanb 1o 0,5 Oama, 3 piBeHb — 5 3amutanp no 1 Gary, 4



https://moodle.chnu.edu.ua/

piBeHb — 5 3anuTanb no 2 6anu. CyMapHa MakcHUMallbHa KUTBKICTh OalliB 32 BUKOHAHHS
TecTiB cTaHOBUTH 20 6aniB. Yac BUKOHAHHS TeCTy — 30 XBUJIMH.

[IpakTHYHOIO YACTHHOIO €K3aMEHY € PO3B’si3aHHS CTYACHTaMHU JBOX 3afad, IO
MICTATBCS y 0a3i JaHMX JaHOTO KypCy 1 TaKOX TEHEPYETbCS BUIMAIKOBUM YHHOM.
BukoHaHHs 1pOoro 3aBAaHHs OLHIOEThCS Mo 10 OaniB 3a koxHe. Yac BHKOHAHHS
CTaHOBUTH 30 XBUJIVH.

CymapHa MakcuMaibHa OIIHKA 3a €Kk3aMeH cTaHOBUThH 40 OaniB. 3arajgbHa OL[IHKA
32 HaBYAJIbHY JAMCLUIUIIHY BU3HAYA€TbCA 3 ypaxyBaHHSIM BCIX OTpUMaHUX OaliB y
apyromy cemectpi (MoayJi 3, 4 Ta MiICYMKOBUM MOJTYJIb).

Po3nogis 6aJiB, iki OTPUMYIOTH CTYJIEHTH Yy NEPIIOMY CeMeCTPi

[TorouHe TecTyBaHHS Ta caMoCTiliHa poOoTa Hmcyl(\izi?gﬂ reet Cyma
3mMicToBHiA MOIYTIb | 3MICTOBUHA MOAYJIb 2
T3- T3-
T1 T2 T4 | TECT T1 T2 T4 | TECT 40 100
6 7 7 10 7 7 6 10

Po3noain 0auiB, IKi OTPUMYIOTH CTYACHTH Y APYroOMYy ceMecTpi

- [TizcymxoBwmii
[Toroune TecTyBaHHS Ta caMOCTiiiHA poboTa Cyma
MOAYJIb (€K3aMEH )
3MicTOBHI MOJTYJIb 3 3micToBHI MOTYIIH 4
T1 T2 TI’34_ TeCT T1 T2 1,}34_ TeCT 40 100
7 7 6 10 6 7 7 10
[MIkana oninroBanusa: HamioHaabHa Ta ECTS
100-0aanHA Oninka 3a HaiOHAJILHOIO Omninka 3a mkajgow €EKTC
KaJjaa IKaJ1010 Ouin TlosicHeHHS 3a
Ka PO3UINPEHOI0 HIKATIOI0
90-100 Bigminno A BiZMiHHO
80-89 Hoope B ayxe 1o0pe
70-79 3apaxoBaHo C n00pe
60-69 3agoBiibHO D 3210BiJILHO
50-59 E J0CTATHBLO
35-49 (He3a10BIJIbHO) 3 MOKJIMBICTIO
FX IMOBTOPHOI'0 CKJIAJAHHSA
1-34 . (He3a10BiJIbHO) 3 000B’I3KOBUM
He3apaxosano | He3agoBijibHO caMoCTiiiHIM OBTOPHIM
F onpanBaAHHAM
OCBiTHLOI'0 KOMIIOHEHTA
10 TMepecKJIaIaHHS




IlepeJiik NMTaHb AJIs1 CAMOKOHTPOJIIO Ta MiICYMKOBOI0 KOHTPOJII0 HABYAJIbHHUX
NOCATHEHb CTY/ICHTIB

1.OCHOBHI IOHATTS AJITOpUTMI3allii Ta MporpaMmyBaHHs. ba3oBi anropuTMiyHi1 CTPYKTYpPH

2.Mosu niporpamyBanHs. Knacudikariist MoB mporpamyBanHsi. MoBa nporpamysanHs C. CTpykTypa
nporpamu MoBoto C.

3.Enementu moBu nporpamyBanss C (angasiT, ineHTH(]IKaTOpH, KOMAaHAU, TUPEKTUBU
npernpouecopa). Tunu JaHux

4 Jliniitni nporpamu. CTpykTypa JiHiiHUX nporpam. [Ipuknaan

5.Apudmernuni Bupaszu. [HcTpykitis nmpucBoenHs. [Ipuknaan

6.BBenenns ta BUBeieHHs Aanux . [Ipuknaau

7.0neparop ymoBHOrO nepexony. [Ipuxknaau

8.0mneparop Bubopy (nepemukau). [puxknaau

9.0meparop 6e3ymoBHOoro nepexony. [lousrrs mitku. Oneparop “?”. [Ipuknaau

10.Oneparop nukiy 3 nosropeHHsM for. [lpuknanu

11.0nepatopu 1Kty 3 nepeaymoBoro while ta 3 micnsymoBoto do/while. [Tpuknaau

12.BukopucranHs y uKiax omneparopis break, exit(), continue. [Tpuknaan

13.Bxnageni nukiu. [Ipuknaau

14.IToxkpokoBe BBEICHHS Ta BUBE/IEHHS AaHUX. [Ipuknaau

15.PexypenTHi nocnigoBHocTi. [Ipuknaau

16.OtnoBuMipHi MacuBu. [Tpuknaan

17.ITomyk 3a1aHOTO €1eMEHTa B OCIIIOBHOCTI. AJrOpUTM O1HAPHOIO TMOIIYKY B YIOPSIKOBaHIH
nociigoBHocTi. [Ipukimaam

18.ITomryk MiHIMaJIbHOTO/MaKCUMaIbHOTO €J1eMEHTa B MociqoBHOCTI. [Ipuknaau

19.KoHcTanTHE 33/1aHHS €TIeMEHTiB MacuBy. [Himianmizaris MacuBiB. ['eHepaTOp BUITAIKOBHUX YHCEI.
[Ipuknaan

20.Buxopuctanss QaiiniB 11 BBeIeHH/BUBeIeHH AaHuX. [Ipuknaau

21.JIBoBumipHi MacuBU. baratoBumipni Macusu. [Tpuknaau

22.CtBOpeHHs TecToBUX (ailiniB A poboTu 3 MmacuBamiu. [Ipuknaau

23.Ilonryk MiHIMaJIBHOTO Ta MAKCUMAJILHOTO €JIEMEHTIB Yy IBOBUMIpHOMY MacuBi. [Ipukias

24.00po0ka eneMEeHTIB IBOBUMIPHUX MACHUBIB 110 pAJKax Ta o croBnusx. [puknanu

25.Psaaku Ta CUMBOJIbHI MacuBU. BBeieHHS Ta BUBEIEHHS CUMBOJIBHUX Ta PSAAKOBUX JTAaHUX.
[Ipukiagu

26.CnenianbHi QyHKIIT 17151 BBEICHHS Ta BUBEIEHHS 3HAUYC€Hb CUMBOJIBHUX 1 PSAAKOBUX BEJTUYUH.
[Tpuknagu

27.CrannaptHi QyHKUIi A5 poOoTH 3 psinkamu. [Ipuxiaau

28.JIiHi1iH1 MONIYKOB1 aJrOPUTMU AJIs PSIAKOBUX BeW4uH. [Ipukinaau tecTiB

29.AnroputMu 3MiHHM JOBXKHUH PsAKOBUX BenuuuH. [Tpuknaau

30.I1TopiBHAHHA psAAKOBUX BelnuuuH. [locuMBosIbHE BBEIEHHS pAIKOBUX BelnyuH. [lepeTBopeHHs
CHUMBOJIbHUX 3HaYeHb y yucioBi. [Ipukiaau

31.Macusu psaxis. [Ipuxnanu

32 IMouartd guHaMivyHuX 3MIHHAX. Onuc ITUHAMIYHAX 3MIHHUX 400 3MIHHUX-BKa3iBHUKIB.
Omnepatopu 1t po60TH 3 BKaziBHUKaMu. [Ipuknaam

33.ApudmernyHi aii 3 BKaziBHUKaMu. [lopiBHAHHS BKa3iBHUKIB. [Tpuknaau

34.JIlunaMiyHe BUAUIEHHS MaM ATi Ta BKa3iBHUKU. [Ipuknaau

35.06pobka eneMeHTiB MacuBY 3a JOMOMOT0I0 ajipecHoi apudmeruku. [Ipuxnaau

36.Inaexcaris e1eMeHTIB OJJTHOBUMIPHOTO MaCHBY 3a JIONMTOMOTOI0 BKa3iBHUKIB. [Ipuknaam

37.06pobka eneMeHTiB IBOBUMIPHOTO MacHBY 3a JIOTIOMOT010 BKa3iBHUKIB. [Ipukianu

38. Bka3ziBHUKH Ha CHMBOJIbHI MacuBH. [HiIiani3aiis Bka3iBHUKIB. MacuBy BKa3iBHHKIB. [Ipukiiaan

39.ITonsatta ¢yHkuii. 3araneHuil BUrisg onucy gyHkuii. JlokaneHi Ta rmobansHi mapamerpu abo
3minHl. PakTryHi Ta hopmanbHi aprymenTH. [Ipototun Gynkii. [Tpuknaam

40.CnocoOu nepenadi i MOBEpHEHHs apaMeTpiB y (YHKIII0: apaMeTpu-3HaueHHs. [Ipukiaau



41.CnocoOu nepesadi i MOBEpHEHHS TapaMeTpiB y (YHKIIII0: TapaMeTpu-BKka3iBHUKH. [Ipuknaan

42.MacuBw sk nmapamerpu GyHkmii. [Ipukimamn

43.J1o1aTKOB1 MOXKIIMBOCTI 1epenaBaHHs napaMeTpiB y GyHkiii. @ynkuig main(). [Ipuxmagu

44 Tlonsartsa pekypcii. [TpuHIun BukoHanHs pekypcuBHuX (GyHKii. [Ipukmanu

45.Bka3iBauku Ha GyHkuii. [Ipuknanu

46.CyuacHi TexHOJIOT11 mporpamyBaHHs. [lepeBaru Ta HeIOIIKM BUKOPUCTAHHS (DYHKITIH

47 IlousaTTs cTpyKTypH. OTOJIOMIEHHS 3MIHHAX OMHUCAaHOI CTPYKTYpH. OCOOIMBOCTI OTOJIOIICHHS
CTPYKTYp. 3BEpHEHHS A0 MOoJiB cTpyKTypH. [Ipuknaan

48.MacuBu cTpyktyp. CTpyKTYpH B CTpyKTypax. CTpykTypu 3 MacuBiB. [lpuknanu

49.BukopucTaHHs CTPYKTYp i1 poOOTH 3 (PYHKITISIMU: TTepeaBaHHs OB CTPYKTYP B (DyHKIIII.
[Tpuxnagu

50.BuxopuctanHs CTPYKTYp Il pOOOTH 3 QYHKIISIMU: TIEpeIaBaHHs CTPYKTYPH y QYHKITIIO.
[Tpuxnagu

51.BuxopucraHHs BKa3iBHUKIB Ha cTpyKTypH. [Ipuxiiaau

52.bitoBi nons. Onepanii Hag OitoBumu nossivu. [puknanm

53.06’ennanns (union). [Ipuknanu

54.3miveni Tunm nanux. Oneparii HaJ eleMeHTaMu 3J1ideHnx TuniB. [Ipukmaam

55.Bukopucranus onepatopiB typedef Ta sizeof. Anroputmu 06poOKH CTPYKTYPOBAHUX JTaHUX.

56.110HATTS PO CUCTEMH YUCIICHHS. 3B’ 30K Mi>K CHCTEMaMH YHCIICHHS 3 OCHOBOIO 2k.

58.bitoBi onepaTopu. [Tpuknagu.

59.Po6ota 3 daitnamu. Tumn 3miaaux FILE.

60. BukopucTaHHs MOKJIMBOCTEH cepeloBUILA IPOrpaMyBaHHs 1Jis poboTH 3 (aitnamu.

61.PexypcuBHHUI TIONIYK Y BIOPSAKOBAHOMY OAHOBUMipHOMY MacuBi. Ouinka anroputmy. [Ipuknaan
TECTIB

62.OcHOBHI MOHSTTS aNTOpUTMiB copTyBaHHs. Kiacudikamis metoaiB copryBanHs. [Ipsmi metonu
coptyBanHs. OniHka e(h)eKTUBHOCTI

65.CopryBanns BubopoM. Oriinka anroputmy. [Ipukmnanu Tectis

66.CoptyBanHs ooMiHoM. O1iHka aaroputmy. [Ipuknaau TecTis

67.CopryBanHs BcTaBieHHAM. Oninka anroputmy. [Ipukmnanu Tecrtis

68.JIiHiitHI MeTOM COPTYBaHHSA: COPTYyBaHHs MiapaxyHkoM. Ouinka anroputMy. [Ipukiaau tectis

69.JliH1iiH1 MeToIM COpTYyBaHHs: IM(ppoBe copTryBaHHs. O1iHka anroputmy. [lpukianyu Tectis

70.JupextuBu npenpouecopa. CTBOpEHHS BIACHUX 3aroyIoBOYHMX (aiinis. [Ipukmagm.

71. IlosICHITH NOHSTTA CTaHAAPTY MOBH NporpamyBaHHs C Ta oXapakTepu3ylTe OCHOBHI CTaHIapTH

CI11,C171C23.

72. 5Iki OCHOBHI HOBI MOKJIMBOCTI OYJIM J10/1aH1 y cydacHuX craniaprax moBu C? HaseniTh

MPUKIIAJIH.

73. TlosicHITH IpU3HAUEHHS MEXaHI3My y3arajibHeHoro BuOopy turis (_(Generic) Ta CTATUYHUX

TBepUKeHb (_Static_assert).

74. Oxapaxtepusyite nouatTss Unicode Ta iioro miaTpUMKy B cydyacHUX cTaHaapTax MosH C.

75. TosicHiTh Tpoliec KOMIIALIT mporpam MoBoto C Ta oxapakTepu3yiTe oro OCHOBHI €Tarlu.

76. SIKy posib BiITparOTh MPETPOIECOP, KOMITUIATOP 1 KOMIOHYBAJIBHUK Y TIPOIIEC] TPAHCIAIIIT

nporpam?

77. TlosICHITH PU3HAUYEHHS CUCTEM aBToMaTu3allii 30ipku nporpam. IlopiBHsiite minxoaun Make Ta

CMake.

78. 1o Take mBHaKOAIsA IporpaMu? SIKi OCHOBHI (pakTOpH BIUIMBAIOTH Ha IPOAYKTHUBHICTh

MPOTPaMHOTO 3a0e3TeCUCHHSI ?

79. T1osICHITH TOHATTSI KEUI-JIOKAJIbHOCT1, BUPIBHIOBAHHS [1aM’ATi Ta BUKOPUCTaHHS restrict. Ik BoHU

BIUIMBAIOTh HA €()EKTUBHICTH Mporpam?

80. [TosicHITh MOHATTA HaJIAro/KEHHS Mporpam. OxapakTepu3yiTe TUITH ITOMHIJIOK Ta OCHOBHI

IHCTpyMeHTH iX nomyky (Hanpukian, GDB, Valgrind).



3apaxyBaHH# pe3y/ibTaTiB He()OpMAIbHOI/IH(pOpMAIBLHOI OCBiTH

3m00yBayi BUIOI OCBITH Ma€ MPaBO HA y4yacTh y HedopManbHIH/iHPOpMaTbHii
OCBITI.

Y  Mexax TOTOYHOTO KOHTPOJIO MOXYTh  BH3HABAaTHUCA  PE3yJIbTATH
He(hopMaIbHOI/IHPOPMATBHOT OCBITH 32 YMOBH HasiBHOCTI cepTUdikaty abo OCBITHBOT
JeKJIapalii mpo pe3yiabTaTd HepopMalibHOI/iIHQOpPMaTbHOI OCBITHM 3 TWTaHb, IO
BianmoBigae TeMatuii kypcy («Ilopsgok BuzHaHHs y UepHiBEIbKOMY HAI[lOHATBHOMY
yHiBepcuTeTi 1MeHi IOpis denpkoBruYa pe3yibTaTiB HaBUaHHS, 3700yTHX MNUIIXOM
HeopMabHOT Ta/abo 1HpopMaTbHOT OCBITHY,
https://www.chnu.edu.ua/media/4g5fzssb/poriadok-vyznannia-rezultativ-navchannia-
zdobutykh-shliakhom-neformalnoi-ta-abo-informalnoi-osvity.pdf ).

CryneHtaMm MOXyTh OyTH 3apaxoBaHi JOJATKOBI Oanu (MakcuMmyMm S5 0aliB),
OTpYMaHi yepe3 HepopMaabHy OCBITY, A0 3arajbHOl CyMH 0aliiB, HAOpaHoi 3 OCBITHHOT
KOMITOHEHTH, 32 YMOBH, 110 PE3yJIbTaTU 3 MPOOJIEMHU, 3a SIKOIO BiOYBaJIOCS HaBUAHHS,
BIJIMOBIAAIOTh TEMATHIIl KypCY.
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IHoniTnka akageMivHOI 100POYECHOCTI
JloTprMaHHS TOJITUKH 010 aKaJIeMIYHOi JOOPOYECHOCT! YYaCHUKAMH OCBITHBOTO
MpoIleCy TMPH BHUBYCHHI OCBITHBOTO KOMIIOHCHTA PETJIaMEHTOBAHO YHHHHMH
noxkymentamu HHY:

e "Kogekc akaneMiuHOi JOOPOUECHOCTI Ta €TUKK YepHIBEIHKOTO HAI[lOHAIBHOTO
YHIBEPCUTETY IMeHi HOpis ®eapkoBuya"
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/kodeks-
akademichnoi-dobrochesnosti-ta-etyky-chernivetskoho-natsionalnoho-
universytetu-imeni-yuriia-fedkovycha/
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o '"[lonoxeHHs NpO BUABICHHSA Ta 3amo0IraHHA aKaJeMIYHOIrO Iulariaty y
YepHiBelIbKOMY HaIllOHATbHOMY YHIBepcuTeTi imeHi [Opis @PeapkoBuua"
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polozhennia-pro-
vyiavlennia-ta-zapobihannia-akademichnomu-plahiatu-u-chernivetskomu-
natsionalnomu-universyteti-imeni-yuriia-fedkovycha/

o '"llomiTMka BHUKOPUCTAaHHS  IITYYHOTO IHTEJEKTYy B  YepHIBEUbKOMY
HAI[IOHATEHOMY YHIBEpPCHUTETI iMeHi Opis ®enproBUya"
https://www.chnu.edu.ua/universytet/normatyvni-dokumenty/polityka-
vykorystannia-shtuchnoho-intelektu-v-chernivetskomu-natsionalnomu-
universyteti-imeni-yuriia-fedkovycha-zi-zminamy-zatverdzhenymy-vchenoiu-
radoiu-chnu-imeni-yuriia-fedkovycha/

Buxkopucranns 3100yBayaMu OCBiTH iHCTPYMEHTIB IITY4HOro iHTesexkry (LIIT)
NiJ Yac BUKOHAHHS HABYAJBbHUX 3aB/IaHb:

® Jonyckaemucs 3a YMOBH JOTPUMaHHS IPHUHIUINB aKaJIeMIUYHOI JOOPOYECHOCTI
(3m0o0yBau OCBITH Hece BiJIMOBIAIBHICTD 3a 3MICT, JOCTOBIPHICTD 1 pe3yJIbTaTh
nogaHoi pobotu, a y pasi Bukopuctanus I 3000B’s13aHuil 3a3HaUUTH PaKT 1
cnocid MOro 3aCTOCYBaHH#);

® ne Oonyckaemuvcsi BukopuctanHs I sk 3aMiHM CaMOCTIMHOTO BHKOHAHHS
3aBJlaHb a00 3 METOIO MOPYIIEHHS BUMOT aKaJIeMI4HOi JOOPOYECHOCTI;

® 0odamkosi _obmedcenns uu sumocu 1moao Bukopuctanus I moorcyms
8U3Hauamucs BUKJIAQJlayeM B OCBITHbOMY TMPOIECI /JII KOHKPETHHUX BHUJIIB
HABYaJIBHOI MISUTBHOCTI BIJIMOBITHO 10 OCOOJIMBOCTEH TUCITUTIIIIHU.
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