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l. Hean u 3a0a4u AUCHUILIMHBI:

Heapb: M3yunuT oCHOBBI U METOBI pa3paOOTKH AITOPUTMOB UX PEaTU3alliy Ha SI3bIKaX
MPOrpaMMHUPOBAHUSI BBICOKOTO YPOBHS, U HAyYUTh MPUMEHSTH MOJYyYECHHBIC 3HAHUS U HABBIKU
JUISL pelieHus MpodeccnoHanbHbIX 3a/ad.

3apaum QIUCHUIIMHBI:
e II3yuyuth 0a30Bble AITOPUTMHUYECKHE KOHCTPYKIMHM W U3 pead3alMi0 Ha s3bIKax
porpaMMUpoBaHus Bbicokoro ypoBHs C u C++;
e OsylaficHUE CTyJEHTaMH NpUeMaMH MPOrpaMMUPOBAHUS Ha SI3blaX MPOrPaMMHUPOBAHUS

BbICOKOr0 ypoBHs C u C++;

e Osnagerb MeTogaMH 00pabOTKU CTPOK, (PailyioB U JIeMEHTaMU KOMITBIOTEPHON rpaduku
s13bIKOB IiporpammupoBanusa C u C++;
e [lpuoOpecTn HaBBIKM NPAKTHUUECKOIO HMCIOJIb30BAaHUS S3bIKOB IporpammupoBanus C,

C++.

MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yue6nas aucuumiuHa 51.0.18 «OcHOBBI MpOrpaMMIpOBaHUsI» OTHOCUTCS K YacTH,
dbopmMHpyeMOii yuaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHU.

2.2. Jlns w3ydeHus: NaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOIUMBI 3HAHHS, yYMEHUS H
HaBBIKH, (OPMHUpYEMBbIE NPEAIIECTBYIOIIMMU AUCHUIUIMHAMU: «MaTtemarukay», «CoBpeMEeHHOe
ecTecTBo3HaHue», «MHpopmaruka», «ITHOCTpaHHBIN A3BIKY.

2.3. Ilepedyenp nocneayromux y4eOHbIX AUCHUILINH, JUIsI KOTOPBIX HEOOXOIUMbI 3HAHMUS,
YMEHUSI U HaBBIKH, (OpPMHpYEeMbIe NaHHOW ydeOHOH mucuurumHoON: «CrenuanbHble TIIaBbI

MaTEeMaTHKI,
HCCIICIOBaHUM,

«bronndopmarukar,
«AJITOPUTMBI

npo1eccoBy, BoinoaHenre BKP.

1.
[Tpouecc

OCBOCHHUA OUCLHHUIIIINHBI

«Maremaruueckas
OMOMH(DOPMATHKI»,

obOpaboTka
«MonenupoBanue

pe3yJIbTaToB
OMOJIOTUYECKUX

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JTUCHUIIJIMHBI
HampaBJIeH Ha (QOpPMHUPOBAHWE KOMIICTCHIUHA B

coorBerctBUM ¢ ®PI'OC BO u OIl BO no nanHomy HampasieHuto noxaroroBku 06.05.01
«buounxenepus u OuonHpopMaTHKay, crenuanuzanus «brnonHxenepus 1 OMOMHPOPMATHKAN:
OIIK-6: CriocobeH pa3pabaThiBaTh aJITOPUTMBI U KOMIBIOTEPHBIE MPOTrPAMMBI, IPUTOHbIE
JUTSL IPaKTUYECKOTO TIPUMEHEHUSI.
OIIK-7: CnocoGeH mNOHUMAaTh MNPUHIMIIEI PaOOTBl COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH U UCTIONB30BaTh UX JUISl pEIISHHs 3a/1a9 IPOPEeCCHOHATBHOM J1eATEIbHOCTH.

Komnerenunus HNuaukaropsl Pe3yabTarhl 00yuyeHus1
KOMIIeTeH M
OIIK-6 HJIK OIIK-6.1 3HaTh: OCHOBHBIC CHHTAKCHYECKHE

CriocobeH pa3pabaTbIBaTh
QITOPUTMBI U
KOMITbIOTEPHBIE
POTPaMMBI, TPUTOTHBIE
JUISL IPaKTUYECKOT O
IPUMEHEHHS

3HaeT NPUHLIMIIBI
CO3aHMSI KOMITBIOTEPHBIX
IIPOrpaMM, UCIOJIb3YEMBIX
B OnonH(popMaTuke u

KOHCTPYKIMH U TUIIBI IaHHBIX SI3bIKOB
nporpammupoBanusi C u C++ .

YMeTh: CTPOUTH CIOKHBIE aJITOPUTMBI C
MIOMOIIBIO TIPUHITUIIOB CTPYKTYPHOTO U
HUCXOJISIIIETO MPOrPaMMHUPOBAHHS.

OMOMHXEHEPHH B )
JaJIeTh: HABBIKAMU MOJICTPOCHHUS CITOKHBIX
ITOPUTMOB T 00pabOTKY OHOJIOTUIECKHUX
JaHHBIX, [IPOU3BOJAUTH OTIAAKY U
TECTUPOBaHUE Pa3pabOTaHHBIX aJITOPUTMOB
HJIK OIIK-6.2 3HaTh: COBPEMEHHbIE OMOIMOTEKH 1 HAOOPBI

Hcnons3yeT cOBpeMEHHbIE
IT-rexHonoruu npu coope,
aHaimuse, 00paboTKe 1

(byHKIUH U1 A36IKOB TiporpammupoBanus C
C++, npuMeHsieMbl 1151 aHaIu3a 1
BU3yaan3alyH CI0KHBIX JaHHBIX.




MPEACTABICHUN YMeThb: UCTIONB30BaTh pa3InyHble OMOIHOTEKN

uH(pOopMauK (bYHKIMU [T aHAJIN3a CIIOKHBIX TAaHHBIX TIPU
MOCTPOCHHUH AJITOPUTMOB.

HJIK OIIK-6.3 3HaTh: KJacCU(PHUKAIIUIO aITOPUTMOB,

Hcnonb3yeTr HaBbIKK
CO3J1aHUsI KOMIIBIOTEPHBIX
nporpammM, 6a3 TaHHBIX U
MHBIX [TPOrPaMMHBIX
HPOJYKTOB,
UCIIOJIb3YEMBIX B
OMOMH)KEHEPUH U

OCHOBHBIE THUIIBI AJITOPUTMOB, CHHTAKCHUC
0a30BbIX AJITOPUTMOB B fA3bIKAX
nporpammupoBanust C u C++.

VYMeTb: aHaIM3UPOBaTh BXOJIHBIE U
BBIXO/IHBIE JAHHBIE pa3pabaThIBAEMOI0O
JIrOpUTMA.

Bnaners: HaBbIKaMU UCIIOJIB30BAHUS

ononHpopmaTIKe TIOJTYYCHHBIC 3HAHUS ISl PEIICHHSI
npoeCCHOHATBHBIX 3a/1a4
OIIK-7 HJIK OIIK-7.1 3HaTh: OCHOBHBIE TIOHITHE M TEPMHUHBI,
CrniocobeH moHuMarhb JemoHCcTpHpyeT MPUMEHSIEMBI TIPU OMUCAHUU U Pa3pabOTKU

MPUHIIUIIBI paOOTHI

TEOPETUICCKUE U

AJITOPUTMOB Ha A3bIKAX IIPOrpaMMHUPOBAHUA

COBPEMEHHBIX IIPAaKTHUYECKUE HABBIKU Cu C++.
UH(GOPMaIMOHHBIX HCII0JIb30BaHUS YMeTb: UCOJIB30BaTh MOTYYEHHbIE 3HAHUS
TEXHOJIOTHI U COBPEMEHHBIX JUTSI TIOMCKA TOTOBBIX aJITOPUTMUYECKHUX
MCIIOJIb30BATh UX IS UH(OPMAaLMOHHBIX PELICHU pa3IMYHbIX 33/1a4 B CETU
pelieHus 3a1a4y TEXHOJIOTHIl B 00s1acTH MHTEPHET U Hay4YHO JuTeparype.
npodecCHOHATbHON npodeccuaHanbHOM Biagers: HaBbBIKaMH HCIIOJIB30BaHUS T'OTOBBIX
IEATCIBHOCTH IEATCIbHOCTH AJITOPUTMOB TIPHU IMOCTPOCHUA COOCTBEHHBIX
pELICHHUIT TS aHAITU3a CIIOXKHBIX TAHHBIX
HJIK OIIK-7.2 3HaTh: CIEKTP COBPEMEHHBIX CPE/ICTB
Hcnonb3yeT coBpeMeHHbIe | A3bIKOB nporpamMmmupoBanus C u C++ g
MH(pOpMalLMOHHbIE pelIeHus 3a/1a4 B paMKax COBpEMEHHbIE

TEXHOJIOTUHU B paMKax
OCBOCHHMSI MaTepHalia 1
peanu3aiuu 3aaa4d B
obnactu
npodeccuoHaNbHOM
JCSITeTbHOCTH

MH(pOpPMaIMOHHBIE TEXHOJIOTUU

YMeTh: UCITOJIL30BaTh MOJIYYCHHBIC 3HAHUA
Y HAaBBIKU JIJISl PELICHUS
npodeccnoHanbHbIX 3a1a4

BrnaneTs: TeopeTHUECKUMU 3BaHUSAMU U
MPAaKTUUICCKNMU HAaBbIKaMU B 00JacTn
npo¢ecCUOHATBHOMN 1S TETbHOCTH.




VI. COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH.

O0beM JUCHUILUIMHBI COCTABJIAET 4 3a4eTHBIX eMHUILI, 144 yacoB.
W3 HUX peanu3yeTrcs ¢ UCTOIb30BAHUEM JICKTPOHHOTO OOYUYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH 45 JacoB.
W3 Hux 36 yacoB — MpakTUYeCKas OArOTOBKA.

AKAACMHUYICCKHUX YaCoB

4.1 CopepixaHue JUCHUILINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, C YKa3aHHeM BUAOB YUeOHbIX 3aHSTUI M 0TBeJIeHHOI0 HA HUX KOJIHYeCTBA

Ne Paznen nucouminHbl/TEMA g Bunet yueGHOI paboThI, dopma TeKylIero
n/H $ | BKIIOYAs CAMOCTOSTE/IBHYIO paboTy 00yJaromuxcs , | KOHTPOJIA
= E MIPAKTUYECKYIO MMOATOTOBKY U TPYJAOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
g g NPOMEKYTOYHOM
5oz, KoHTtakTHas paboTa mpernoiaBaress ¢ =
) 2 aTrecTaluu
=S 00yJaromuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = R
= s = =) S M~
5% Z ; ; Jexuusi | Cemunap/ KoncyabTanus 5 &
< = = = IpakTHyeckoe, g 8
o S eI JaGoparopHoe S =
O & =~ E 3aHsITHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. BBenenue B npeIMeT OCHOBBI
MIpOrpaMMHUpPOBaHUs, CO3JaHUE IPOEKTOB U 1 8 2 2 5 4 KCP
KOMITHJISILIHS TIPOTPaMM, Cpesia pa3paboTKu
Dev-Cpp 5.1
2 Tema 2. ITepeMenHbIC U IMHEHHBIE aITOPUTMEI
P p 1] 8 2 2 2 4 KCP
B si3bIke porpammupoBanust C\C++.
3 KCP
Tema 3. BerBsamuecs anroputmsl B C 1 1| 12 4 4 4 4
C++,0onepatopsl YCIOBHOTO MEPEX0/A,




COCTaBHBIE OIIEPATOPBHI.
4 Tema 4. [{uxinueckue alropuTMbl B A3bIKE KCP
1] 12 4 4
nporpammupoBanus C\C++.
5 Tema 5. MaccuBbl B s13bIK€ IPOrPAMMHUPOBAHUS KCP
1] 12 4 4
C/C++.
6 Tema 6. O6paboTka MaCCHBOB JTaHHBIX B 1 12 4 4 KCP
C\C++.
7 Tema 7. [Tonb3oBarenbckue Gpynkuuu B C\C++, 11 12 4 4 KCP
CTPYKTYPHO€ IPOTPaMMUPOBAHUE.
8 Tema 8. UreHue u 3anuch 1aHHBIX B (aili B 11 13 4 5 KCP
C\C++.
9 Tema 9. PaGota co CTPOKOBBIMH NTEPEMEHHBIMH 11 12 4 4 KCP
B si3pIke nporpammupoBanus C\C++.
10 Tema 10. CTpyKTypHI B SI3bIKE 11 12 4 4 KCP
nporpamMmmupoBanus C/C++.
11 Tema 11. O6paboTka BeKTOpHOU rpaduKu 1 4 4 KCP
P p P
4.2 Ily1aH BHeayIMTOPHOM CAMOCTOAITEJIbHOH PAa00ThI 00y4al0IHUXCH 10 JUCIUIITTHHE
CamocTosiTesibHasi paboTa 00y4YaroIInXCsl V4eOHO-METOINYECKOe
OneHovyHoe obecrniedyeHne
Cemectp | Ha3Banue paszzgena, TemMbl . Cpoku  |TpymoeMKoCTh o
Bu camocTosiTenibHOM paboThI IO HEHIS (uac.) CpeaCTBO CaMOCTOSTEIbHOI
' paboTEHI
Tema 1. Beenenne 8 |1. Co3zganue npoekTa B cpeae nporpammuposanust Dev-Cpp Paznen V a-r
MPEIMET OCHOBBI 5.1.
nporpamMmmupoBanusi, 2. CozgaHue mpocTeuieil mporpaMMBl TS BEIBOJIA
1 CO3/I1aHHE NIPOEKTOB U |CTPOKOBOM NEPEMEHHOMN Ha SKpaH 1 4 KCP

KOMITWJIALWSA IIpOoTrpamMm,
cpena paspadboTku Dev-
Cpp 5.1




CamocTosTeapHas pa60Ta o6yqalo1u1/1xca

Y4eOHO-METOINYECKOE

Onenouynoe obecrniedeHmne
Cemectp | Ha3Banue pasznena, TeMsl . Cpoku  |TpymoeMKocTh o
Bun camocTosTenbHO# paboTh CPEICTBO CaMOCTOSITENTEHON
BBITIOJTHEHUS (dac.)
paboThI
1. Co3manue npoekTa B cpejie nporpammuposanus Dev-Cpp KCP -«
5.1.
Tema 2. [lepemenHbIe U N
N 2. Coznmanue mpocTeiiieii mporpaMMBl ISl BBIBO/IA
JTUHEWHbIE aJTOPUTMBI B N .
1 CTPOKOBOM MEPEeMEHHOM Ha YKpaH 2 4
SI3BIKE MTPOTPAMMHUPOBAHUS
C\C++ 1. IIporpamma kanbkymistop Ha C u C++ BbIlUHCIIEHUE
' CJIOHOTO MaTeMaTHYEeCKOTO BBIPAKEHUS, YUCIIOBBIC
3HAUCHUS MTEPEMEHHBIX BBOAUTHCS C KIIABUATYPHI.
1. 3agaun Ha BETBSIIUECS aITOPUTMBI, BEIUUCICHUE KCP -«-
Tema 3. Bersmuecss  (BbIpa)keHHid B 3aBUCMOCTH OT BBIOOPA YCIIOBHS
1 anroputmsl B C 1 3 4
C++,oneparopsl
YCIOBHOT'O IIepexo/a,
COCTaBHbIE ONEPaTOPHI.
Tema 4. Huknmuyeckue |1. 3agaun Ha CyMMUPOBAHUS YUCIIOBBIX PAIOB. KCP -«
1 aJrOPUTMBI B SI3bIKE 1. 3ajaun Ha HaxOXJCHUE (haKTOpHalIa YnCJIa. 4 4
MPOrPaMMHUPOBAHUS
C\C++.
Tema 5. Maccuss! B s3bike| 1. 3agaun Ha 3aJaHIe MAaCCHBOB T'€HEPATOPOM CITyUaiHBIX KCP -«
1 MPOTPAMMHUPOBAHMS  [YHCEN U HAXOXKICHUE CPEIHETO 3HAUCHUS. 6 4
C/C++.
Tema 6. O0paboTka 1. 3amaun Ha ITOUCK 3JIEMEHTOB MacCHBOB, -« -
1 MAaCCHBOB JaHHBIX B COOTBETCTBYIOIIUX YCIOBUIO 8 4 KCP
C\C++. 2. 3ayiaya Ha COPTHPOBKY AJIEMEHTOB MAaCCHBOB.
Tema 7. 1. 3amaun Ha pa3pabOTKy MMOJIB30BATENBCKON (DYHKIMH IS -«-
[Tomb30BaTenbekue BBIYKCIICHUS CPEAHETO 3HAUCHHSI YUUCIOBOTO psija
1 ¢Gyukiun B C\C++, 2. 3aayn Ha pa3pabOTKy I10JIb30BATEIBCKON (DYHKIIMHU JJIst 9 4 KCP
CTPYKTYpHOE BBIYMCIICHUS CTAHJAPTHOTO OTKJIOHEHUS JUIS 3JIEMEHTOB
IPOrpaMMHPOBAHNUE. YHCJIOBOTO psijia




CamocTosTeapHas pa60Ta o6yqalo1u1/1xca

Y4eOHO-METOINYECKOE

OnenouHoe o0ecrieyeHue
Cemectp | HazBanue pasznena, Tembl . Cpoxu  |TpymoemkocTs .
Bug camocTosiTensHOR paboThI CpPEACTBO CaMOCTOSITENIbHOM
BBITIOJTHEHUS (dac.)
paboThI
1. 3apaun Ha pa3pabOTKy aNrOpUTMOB [T YTEHUSI U 3aIUCH -«-
Tema 8. Urenue u 3anuce DaspabotKy p
1 . JTAHHBIX B TEKCTOBBIN (haiin 11 5 KCP
naHHbIX B (aitn B C\C++.
Tema 9. PaGora co 1. 3agauu, cBsi3aHHBIE C 0OPA0OTKOM CPOKOBBIX MACCHUBOB, -«
CTPOKOBBIMU CUMTBIBAEMBIX U3 (aiiia ¢ TUCKa..
1 MIEPEMEHHBIMH B SI3BIKE 12 4 KCP
IPOrpaMMUPOBaHUS
C\C++.
Tema 10. Ctpykrypsl B |1. 3anaun, cBs3aHHbIE ¢ 00paOOTKOW CPOKOBBIX MACCHBOB, -« -
1 SI3bIKE MPOrPAaMMHUPOBAHMS|CIMTHIBAEMBIX U3 (aiiyia ¢ AUCKa C IPUMEHUM CTPYKTYP. 13 4 KCP
C/C++.
1 Tema 11. O6padotka |1. 3amauwm, cBsI3aHHBIE C pETAKTUPOBAHUEM BEKTOPHBIX 16 4 KCP -«

BEKTOPHOH rpaduku

rpaduyeckux Gaiiios.

O0muit 00beM caMOCTOSITETFHON PabOTHI IO qucIHILTHHE (Yac) — 45

W3 HuX 00BEM CaMOCTOSATEIBLHOM paGOTBI C HUCIIOJIb30BAHHUEM DJJICKTPOHHOI'O OGy‘IeHI/IH N JUCTAHIIMOHHBIX

00pa3zoBaTeNpHBIX TEXHOJIOTHH 45 gacoB.




4.3 Copnep:xaHnue y4eGHOro MmaTepuasia

Tema 1. BBenenne B mpeaMeT OCHOBbI NPOrPAMMHMPOBAHMS, CO3[aHHE MPOEKTOB M
KOMITMJISIIIUSI MPOrpamMm, cpeaa paspadorku Dev-Cpp 5.1.
B pamkax TeMbl paccka3bpiBaeTcs 00 OCOOCHHOCTSIX YCTAHOBKH HACTPOWKHU W HCIOJb30BaHUS
cpenbl pazpadbotku Dev-Cpp 5.1 mis s3p1koB iporpammupoBanus C u C++

Bropast 4acTe TeMbl TMOCBSIIEHA OINPEACICHUIO IMOHSATHS aIrOpuTMa KIACCU(PUKAIMUA |
KJIaccu(uKaluy alropuTMoB. PaccmaTrpuBarbes crioco0 3ammucu alropuT™MOB B BUJIE OJIOK-CXEM,
U3y4yaeTcs MpaBuila HaYepPTaHUs JIEMEHTOB B OJIOK-CXeMax.

Tema 2. [lepemeHHbI€e U JTHMHEliHbIE AJITOPUTMBI B i3bIKe MporpamvupoBanus C\C++.

B paMkax TeMbl BBOJUTBHCS IOHATHE IIEPEMEHHOM B A3bIKaX IPOrPAMMHUPOBAHHUA.
PaccmaTtpuBaercs Bompoc XpaHEHUs IEPEMEHHBIX B OINEPAaTUBHOM IaMATH KOMIbIOTEPA.
N3yuaTbcs neicTBUS HaJl MEPEMEHHBIMU C TOYKH 3PEHMS JIOTMKHM PabOThl amlmapaTHOM yacTtu

KOMITBIOTEPA.
PaccMarpuBaThCsi OCHOBHBIE THITBI JaHHBIX B s3bIKe mporpammupoBanus C, C++ (uenble
guciaa — Int, apoOubie umcia - float, npoOubie uucna ¢ aBoitHON TOouHOCTRIO - double,

CHMBOJIbHBIN THIT JaHHBIX - Char). M3yuaercsi CHHTaKCHC 3aJaHdsl MEPEMEHHBI B S3BIKE
nporpammupoBanus C, C++ u crmocoOsl mpeoOpa3oBaHus TUIIOB TaHHBIX.

JlaTbesl IOHATHE JIMHEHHOTO AJTOPUTMA, U3y4aeTCsi TEXHUKA 3alMCH JIMHEHHBIX aJrOPUTMOB B
Buje Onok-cxeMm. M3ydaeTcss CHHTaKCHC pealu3allid JIMHEHHBIX alTOPUTMOB Ha  SI3BIKE
nporpammupoBanus C, C++.

Tema 3. BerBsimuecsi anropurmbl B C nu C++,0neparopbl yCJI0BHOIO IepexoAa, COCTABHbIE
oneparopbl.

B pamkax Tembl BBOAMTHCS IOHSTHE BETBSIIUXCS aNTOPUTMOB U COCTaBHBIX OIEPATOPOB.
W3yuaeTcs CHHTAaKCUC STHX aJTOPUTMOB B s3bIke mporpammupoBanus C, C++ u 3ammch 3TuX
AITOPUTMOB C MTOMOIIBIO OJIOK-CXeM. BoAUThCs MOHATHE COCTABHOTO OMepaTopa.

Tema 4. Llukianveckue aJiroOpuTMbI B si3bike nporpamvupoBanust C\C++,

B pamkax TemMbl BBOAMTHCS TMOHATHE IUKIWYECKHX AITOPHUTMOB M CBS3aHHBIX C HHUMHU
COCTaBHBIX ONEpaToOpoB. M3yyaeTcss CHHTaKCHUC ATUX aJTOPUTMOB B S3bIKE MPOrPaMMUPOBAHUS
C, C++ u 3anmch 3THX alTOPUTMOB C TIOMOIIBIO OJI0K-cXxeM. PaccMaTpuBaThes IBe KOHCTPYKIIUU
A3bIka mporpammupoBanus C, C++ i peannzaliuy MUKIIA «I0Ka» U IUKIA «10». [IpoBoauTbes
pelIeHre THIOBBIX 3a7a4 (CYMMHPOBAHHE PSI0B, MHOKECTBEHHOE IEPEMHOKEHUE) CPEICTBAMH
A3bIKa porpamMmmupoBanus C, C++.

Tema S. MaccuBbl B si3bike nporpammuposanus C/C++.

BBoauThcs MOHSATHME MaccuBa NEPEMEHHBIX Il XpaHEHUs JaHHBIX U HUX 00pabOTKH.
PaccmaTpuBaercs CHMHTaKkCuMC 3aJaHMs TPOCTBIX M JUHAMMYECKMX MAacCHUBOB B SI3BIKE
nporpammupoBanus C, C++.

Tema 6. O6padoTka MmaccuBoB 1aHHbIX B C\C++.

PaccmaTpuBatbest cepusi TUMIOBBIX 3a]1a4, CBSI3aHHBIX ¢ 00pa0OTKOW MacCHBOB MEepeMEeHHBIX B C,
C++ (HOI/ICK MaKCHUMAJIBHOI'O )51 MHUHHUMAJIBHOT'O JJIEMEHTOB, TIIOUCK 9JICMCHTOB,
YIOBJIETBOPSIONINX YCIOBUIO, COPTUPOBKA AIIEMEHTOB MacCHBa BO3PACTaHUIO M YOBIBAHUIO).

Tema 7. Yka3zarenu B C u C++, pa3padoTka aJropurMsl ¢ HCNOJb30BAaHUEM yKa3aTeJeil.
BBomutecs monsitne ykazatenss B C, C++, ompexmensiercs CBsi3b yKa3aTells M MacCHBa
JaHHBIX. PaccMaTpuBaThCsl psiJi TUIIOBBIX 33/]a4 C UCIIOJIb30BAaHUEM YKa3aTeleH.

Tema 7. Ilonb3oBaTteibckne pynkuun B C\C++, cTPyKTypHOe IporpaMMHpOBaHHe.
9



B pamkax Tembl BBOAMUTHCS MOHATHE (DYHKIMH, M3Y4aeTCs CUHTAKCHC 3aaHus (YyHKLIUHU B
C, C++. PaccmarpuBathesi cepusi IPUMEPOB, B KOTOPBIX 3aJaThCs MOJIB30BATENbCKHE (DYHKITUH
AJid pCHICHU A TUIIOBBIX 3a/1a4 ITPpOrpaMMHUpPOBaHMA.

BBoauThCS TMOHATHE HHUCXOIAIIETO (CTPYKTYPHOTO) MPOrpaMMHpOBaHUs — croco0a
pa3paboTKu mporpamm IMyTeM pa3OoueHus OOJIBIION MPOTrpaMMHON 3a/1a4u Ha OTJENIbHBIC OJIOKU
C peanm3anuu Kaxaoro OJOKa B BUAE OTIACIbHOW (YHKIWHU. M3ydaThCsi THUIIOBBIE CIIOCOOBI
OTJIaAKH U TCCTUPOBAHUA CIOXKHBIX IIPOTrPaAMMHBIX ITPOCKTOB.

PaccmarpuBaeTcsi cepuisi TUIIOBBIX 3a]1a4, PEATH3YEMbIX C IMOMOIIBI0 METOJa HUCXOJSIIETO
POrpaMMUPOBaHUS, (POPMHUPYIOIINE HABBIKM PeaTu3allid, OTIAJKH M TECTUPOBAHUS CIIOKHBIX
POTPAMMHBIX TIPOCKTOB.

Tema 8. UreHue u 3anuch J1aHHbIX B ¢aitia B C\C++,

PaCCManI/IBaeTCH pHI[ BOHpOCOB CBA3AHHBIX C YTCHHUECM U 3allMCBKHO JAHHBIX B TAKTOBBIC U
Ounapubie (Qaitnpl. M3ydatbcsi mpumepsl (GopMmupoBaHus (GaWIoOB g UYTEHUS M 3allUCH
II0JIB30BATCIbCKUX JAHHBIX HOJIy‘-IeHHbIX B X0I¢€ KOMHLIOTepHBIX BBI‘-II/ICHGHI/Iﬁ

Tema 9. Pa6oTa co cTpPOKOBBIMY NepeMeHHBIMH B si3biKe MporpamvupoBanust C\C++.

B pamkax Tembl paccMaTpuBaeTcs IMpoLecc OOpabOTKU CTPOKOBBIX INEPEMEHHBIX B s3bIKAX
nporpammupoBanus C, C++. Mzydaercst ps 3a1a4 CBI3aHHBIX ¢ 00pabOTKOH CPOK C TTOMOIIBIO
LUKIMYECKHX aJTOPUTMOB M OMONIMOTEUHBIX (YHKUUH s3bIKOB nporpammupoBanus C u C++.
W3yuaercs cepust TUIIOBBIX (YHKIUU JUIsi 00pabOTKH CTPOK (pa3ieseHne CTPOKU Ha MOJCTPOKH,
CJIMSHUE JIBYX WMJIM HECKOJIBKHX CTPOK, CpaBHEHME CTPOK). [IpuBoauThes npumepsl paboThl co
CTpOKaMH, XpaHsmmMmu wuHQOpMamuu o mociemoBatenbHOCTIX JHK m aMHHOKMCIOTHBIX
H0CJIEI0BATEIbHOCTSX.

Tema 10. CTpykTypHI B si3bike nporpammupoBanus C/C++.

B pamkax Tembl BBOAMTBCS IOHATHE CTPYKTYp. PaccmarpuBaeTcsi CHHTAaKCUC OIIPENENICHUs
CTPYKTYp C H3 BHYTPEHHHUM COAEPKHMBIM. PaccmaTpuBaThCs BOMNPOCHI, CBSI3aHHBIE C
NPUMEHEHUEM CIPYKTYp KaK BXOIHBIX IIApaMETPOB U PE3YJIbTUPYIOIIUX IIEPEMEHHBIX I
MOJIb30BATEIBCKUX (DYHKIIUH.

Tema 11. O0padoTka BeKTOPHOI rpauKH.

B pamkax Tembl paccmaTpuBaeTcsi BEKTOpHas rpaduka — 3TO THI KOMIBIOTEPHOM rpaduku, B
KOTOPOM HM300pa)K€HHsI OMUCBHIBAIOTCS C MOMOIIbI0 T'€OMETPUYECKHX MPUMHTHUBOB, TAaKUX Kak
TOYKH, JIMHWUW, KPUBBIE M MHOTOYTOJBHUKH, a He mukceneil. BexkTopHble u3oOpakeHus
OTIpeNeNAI0TCd MaTeMaTHYeCKUMM YpPaBHEHUSMH, 4YTO IIO3BOJISIET MacliTaOupoBaTh HX [0
ar00oro pasMepa 0e3 MOTEpH KauyecTBa M YETKOCTH. M3ydaTbCsi BOIPOCHI MCIIOJIB30BaHHE
BEKTOPHOU TpadUKH JUIsl OTOOpaKEHUs pe3yabTaTOB OMOMH(DOPMAITMOHHOTO aHAIN3A.

3.3.1. IlepeyeHb CEMHHAPCKUX M MPAKTHYECKHX 3aHATHIA.

TpynoeMKoOCTb D
HanmenoBanue pPyA OPMHPYEMBL
Ne (uac.) OueHoyH e
Ne CeMMHAPOB,
pasaena N3 Hnx bIe KOMIIETEHIHH
n/H NPAKTHYECKUX H Bceero
U TeMbI NMPAKTHYECKAsA cpeacTBa | (MHIMKATOPHI)
JIa00paTOPHBIX padoT | YacoB %
MOJAr0TOBKA
1 2 3 4 5 6 7
BBenenue B mpenmMer OIIK-6
OCHOBBI HJIK OIIK-6.1
1 | Tema 1 MPOrPaMMHUPOBAHUS, 2 2 KCP HJIK OIIK-6.2
CO3JJaHHE IIPOEKTOB U OIIK-7
KOMITUJISILUS IPOTPaMM, HJIK OIIK-7.1
cpena pa3zpabotku Dev- HJIK OIIK-7.2
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Cpp5.1

OIIK-6
IlepemeHHbIC U HJIK OIIK-6.1
JTUHEHHBIE allTOPUTMBI B HJIK OIIK-6.2
Tema 2 SI3BIKE KCP OIIK-7
TIPOTPaMMHUPOBAHHS HJIK OIIK-7.1
C\C++. HJIK OIIK-7.2
OIIK-6
HJIK OIIK-6.1
Bertssimuecs: aaropuTMsl HJIK OIIK-6.2
Tema 3 B C u C++,0meparopsl KCP OIIK-7
YCIOBHOT'O Mepexo/ia, HJIK OIIK-7.1
COCTaBHbBIC OTEPATOPEL. HJIK OIIK-7.2
OIIK-6
[ukanaeckue AJIK OIIK-6.1
T 4 AITOPUTMBI B SI3BIKE KCP Hﬂlégllz_lg-G.Z
ema IPOrPaMMHUPOBAHHUS WK OITK-T.1
CiCH- HJIK OIK-7.2
OIIK-6
HJIK OIIK-6.1
MaccHBbI B sI3bIKE HJIK OIIK-6.2
Tema 5 NpOrpaMMUPOBAHUS KCP OIIK-7
C/C++. HJIK OIIK-7.1
HJIK OIIK-7.2
OIIK-6
UK OlIK-6.1
UK OIIK-6.2
' UK OlIK-7.1
UK OIIK-7.2
OIIK-6
HJIK OIIK-6.1
ITonp30Barenbckue HJTK OITK-6.2
Tema 7 Gyt B C\Ct+, KCP OITK-7
CTPYKTYpHOE WK OITK-T.1
[IpOorpaMMHpPOBaHUE. K OIYK—?IZ
OIIK-6
UK OlIK-6.1
YTeHue U 3aInCh TaHHBIX HJK OITK-6.2
Tema 8 B (aiin B C\Ci[- + KCP OIIK-7
' UK OIIK-7.1
HJIK OIIK-7.2
OIIK-6
HJIK OIIK-6.1
PaboTa co cTpokoBBIMU WJIK OITK-6.2
TMICPEMEHHBIMHU B A3BIKC _ ’
Tema 8 IIPOrpaMMHUPOBAHHUS KCP Hﬂ]? 25715_7 1
C\C++. '
HJIK OIIK-7.2
OIIK-6
CTpyKTYpBHI B 3bIKE UK OIIK-6.1
Tema 10 POTrPaMMHUPOBAHUS KCP HJIK OIIK-6.2
CI/C++, OIIK-7
HJK OlIK-7.1
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HJIK OIIK-7.2

4.3.2. IlepeyeHb TeM (BONPOCOB), BBLIHOCHMBIX HAa CaMOCTOSITeJIbHOe H3y4YeHHe
CTYA€HTAMH B PaMKaxX caMoCToATeIbHOi padotsl (CPC)

Ne Tema 3aganue ®opmupyemas 5010
n/n KOMIICTeHIUA
1. Tema 11. O6paborka CamocTosATeNbHOE H3YYeHUE OIIK-7 HJIK OIIK-7.1
BEKTOPHOI rpa(bI/IKI/I. TeMbl «CBO10OHO HJIK OIIK-7.2
pacnpocTpaHsemast

nporpaMma Juis 00padoTKu
BEKTOPHOU rpaduku
Inkscape u ee
WCTIOJIb30BaHHE IS
BHU3YyaJM3allid HAyYHOH
rpadukny. Beimonnenue u
MOJrOTOBKA OTYETA IO
CaMOCTOSITETIbHOMY 3a/1aHUIO.

4.4. MeroanuecKkue yKa3aHus 110 OPraHU3alUM CAMOCTOSITE/IbHOI Pa0d0ThI CTYIeHTOB

CaMocrosiTenbHasi padoTa CTYAEHTOB SIBISIETCSI COCTABHOW 4acThi0 Y4eOHOro mporecca u
UMeEeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe TIOJIY4YEeHHBIX 3HAHUM M HAaBBIKOB, IOMCK U
npuoOpeTeHne HOBBIX 3HAHWH, a TaKKE BBINOJHEHHE Y4YeOHBIX 3aJaHUi, MOArOTOBKY K
HPEACTOSIIUM 3aHATUAM, U 9K3aMEHY 110 IPEAMETY.

JUia  opraHuMszanMM  CaMOCTOATENbHOW  paborbl  mo  gucuumiauHe  «OCHOBBI
IPOTrpaMMHUPOBAHUS» UCTIONB3YIOTCS CIeAYIoINe (GOPMBbI CAMOCTOSTEIbHON Y4eOHON pabOTHI:

- PaboTa o u3y4eHne TeMbl ¢ UCIOJIb30BAaHUEM MaTEPHATIOB MMPAKTHYECKOTO 3aHSATHSL.

- [lon6op, nzyueHue, aHaIN3 peKOMEHIOBAHHON JIUTEPATYPBHI.

- 3yueHus tem 3aHTHIA, BBIHECEHHBIX HA CAMOCTOSITEIbHOE U3YUYECHHUE.

- CaMoCTOSITETIbHOE U3YyYEHHE CUHTAKCUYECKUX KOHCTPYKIMH U JTOIOJTHUTEIIBHBIX
6udmuorexk st C u C++.

- CaMOCTOSITENTbHOE PEIIeHUs TOMAILTHUX 337134 110 pa3paboTKH aIrOPpUTMOB 110 H3y4aeMbIM
TEMaM.

- [loaroroBKa NMCHMEHHBIX OTYETOB I10 PELICHUIO CAMOCTOATEIbHBIX 3aJaHUM 3a/1a4.

- [IoaroroBka K sK3aMeHy.

Tucvmennvii omuem no peweHuro OOMAWIHUX 3A0AHUNI — 3TO OTYET O BBINOJIHEHUU
JIOMEILIEHHOTO 3a/1aHusl IO TeMaM JUCUUILINHBI, COAEpKAIIUN CIIeTyI0Ily0 HHPOpMAaIHIO:

- ®.11.0. HOMep IpynIbl MarucTPaHTa;

- HOMEp 3aJIaHus;

- (hopMyIIMPOBKA 3a/1aHUS;

- OIMCaHME pe3yJbTaT PEUIeHUs 3aJaHMsl ¢ NpUBeAeHuEM (DaiioB aNrOpuTMOB U UX OJIOK-
CXEM B COOTBETCTBHMHU C (POPMYIUPOBKOM 3a/1aHUS.

Kpurepuii onieHKH 0TYETa IO PELIEHUIO IOMAITHETO 33/1aHHUS

- OLieHKa «3auTeHOY. 3a/laHue BBIIIOJHEHO NPAaBUIBHO U B IOJHOM 00bEME, BCE alTrOPUTMBbI
U rpad UKy, COTIacCHO GOPMYIUPOBKE 3a/1aHus, IPEIOCTABIEHBI B OTUETE.

- OueHka «HE 3aYTeHO». 3aJlaHH€ BBIIOJHEHO HENPAaBHJIBHO WM HE B IOJHOM 00BEME,
BO3BpAIlaeTCs Ha MEePeeNIKY U I0padoTKYy.

[TonroroBka Kk 53K3aMeHy B BHUAE TecTHpoBaHMs. K »K3aMeHy B BHIE TECTUPOBAaHUSA
JOTTYCKaOTCA CTYJI€HTHI, IOJyYUBIINE 3a4€Thl [10 BCEM CAMOCTOSATEIbHBIM 33JaHUSIM.

4.5. IlpuMepHasi TeMaTHKa KYpPCOBbIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI y4eOHBIM
IUTAHOM.
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. V. YYEBHO-METOJINYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHHUIIJINHBI

a) OCHOBHAsI JIUTEpPaTypa
1. HeiibGaysp A. Mos nepas nporpamma Ha C/C++. UznatensctBo: Ilutep, 2002. —
267 c. Kuura JOCTYITHA no CCBLJIKE:
https://codernet.ru/books/c_plus/moya_pervaya_programma_na_c_a_nejbauer/
2. MaxI'par M. [IporpammupoBanue Ha C mia HaunHatouux. Ilep. ¢ anrn. Pelitman

M. A. WzparensctBo: MockBa, 2016. — 193 c¢. Kuura npoctynmHa 1O CCBUIKE:
https://codernet.ru/books/c_plus/programmirovanie_na_s_dlya nachinayushhix_makqgr
at/

0) 10MOJTHUTEJIbHAS JIATEepaTypa
1.  Tony6 A. U. IlpaBuna nporpammupoBanus Ha Cu u Cu++. Ilep. ¢ anrn. 3anenun
B. MWMzparensctBo: MockBa, 2001. — 241 c¢. Kdura JocTymHa 1O CCBUIKE:
https://codernet.ru/books/c_plus/pravila_programmirovaniya_na_si_i_si/
2. Kpynnuk A. U3yuaem Cu. U3patensctBo: [lurep, 2001. — 233 c. Kuura noctynna
o cceuike: https://codernet.ru/books/c_plus/izuchaem_ci_a_krupnik/
3. Ileppu I'., Mumnep . IIporpammupoBanue va C st HaunHaroumx. 3-¢ usa. [lep.
c anri. Peiitman M. A. U3parensctBo: Mocksa, 2015. — 369 c. Kuura nocrtymnHa mo
CCBUIKE:
https://codernet.ru/books/c_plus/programmirovanie_na s_dlya nachinayushhix_3-
e_izd/
4.  Ko63aps A.U. «llpuknanHasi MaTeMaTHYECKasi CTaTUCTHKA», IUISI MHKCHEPOB U
Hay4yHbIX paboTHHKOB. M3narensctBo MockBa: ®U3MATIIUT, 2006 — 816 c. Kuura
nocTymHa 1o ceelike: http://www.phd4s.ru/books/book _mat/statistika/kobzar.rar

B) epUOANYECKNEe U3TAHUSA
1. https://www.matbio.org/ - caiiT xypHama «Marematuueckas OHOJOTHS U
ounounpopmatrkay. Conepxut 0oibioe KoaudecTBo crareit B pdf — popmare.

r) 6a3bl TaHHBIX, HHYOPMAIHOHHO-CIIPABOYHBIE H MOHCKOBbIE CHCTEMbI
1. http://www.biometrica.tomsk.ru/ - snexTpoHHbIi KypHan «buomerpukay s
MEJUKOB U OHOJIOTOB — CTOPOHHUKOB JOKa3aTelbHOW OmomenunuHbl. Comep>KuT
OOIBbIIIOE KOJIMYECTBO CTaTeil M MHBIX MATEPUAJIOB, MOCBSIICHHBIX MAaTEMATHYCCKUM
MOJIEISIM B OHOJIOTHH.
2. http://www.dmb.biophys.msu.ru/models - pecypc mo TuHaMHYECKHM MOETSIM B
OUIIOTHH, MOJICTTH TUHAMHKH TTOTYJISIIHH.
3. https://www.elibrary.ru — onexkTpoHHas OuOIMOTEKa HAYYHBIX  CTaTeH,
MOHOrpaduu U MaTepuanoB KOH(GEPEHIINH, BBIMYIIEHHbIX POoCCUIICKUMEU YUEHBIMHU.
4. https://pubmed.ncbi.nlm.nih.gov/ - mexxayHapoaHas 6a3a TaHHBIX HAYYHBIX CTATEH
1 MoHorpaduil, NOCBAILEHHAs pa3IMYHBIM BOIPOCaM OMOJIOTHU.
5. https://apps.webofknowledge.com — MEXKTyHapOHAS Oasa JTAHHBIX,
WHJICKCUPYIOIIAsi HAYYHbIC MyOJIUKAIIMU B BEBICOKOPEHTHHTOBBIX U3IaHHSIX
6. https://stackoverflow.com - cepBuc BOIPOCOB M OTBETOB ISl MPOrPaMMHCTOB
Stack Overflow.
7. https://www.programmersforum.ru — ¢oopym nporpaMMucTOB.
8. http://e-maxx.ru/algo/ — pasnuunsie anroputmsl Ha C ++
9. https://code-live.ru/tag/cpp-manual/ - ypoku mTporpaMMHpPOBaHHS, OCBOHTH
OCHOBBI IIpOrpaMMupoBanus Ha C++
10. 3BC «M3npatenscTBO Jlanby. Aapec mocryma http://e.lanbook.com/
11. BBC «Pykont».. Aapec mocryma http://rucont.ru/
12. DBC «Aiibyke». Aapec noctyna http://ibooks.ru
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https://codernet.ru/books/c_plus/moya_pervaya_programma_na_c_a_nejbauer/
https://codernet.ru/books/c_plus/programmirovanie_na_s_dlya_nachinayushhix_makgrat/
https://codernet.ru/books/c_plus/programmirovanie_na_s_dlya_nachinayushhix_makgrat/
https://codernet.ru/books/c_plus/pravila_programmirovaniya_na_si_i_si/
https://codernet.ru/books/c_plus/izuchaem_ci_a_krupnik/
https://codernet.ru/books/c_plus/programmirovanie_na_s_dlya_nachinayushhix_3-e_izd/
https://codernet.ru/books/c_plus/programmirovanie_na_s_dlya_nachinayushhix_3-e_izd/
http://www.ph4s.ru/books/book_mat/statistika/kobzar.rar
https://www.matbio.org/
http://www.biometrica.tomsk.ru/
http://www.dmb.biophys.msu.ru/models
https://www.elibrary.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://apps.webofknowledge.com/
https://stackoverflow.com/
https://www.programmersforum.ru/
http://e-maxx.ru/algo/
https://code-live.ru/tag/cpp-manual/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/

13. DBC «tOpaiit». Anpec nocryna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 060py10BaHUE:

- Ayauropusi JUId TIPOBEICHUS 3aHATUH JaboparopHoro tuma. KOMIBIOTEpHBIH Kiacc
(yaebnas ayautopusi). AynuTopust 000pyAoBaHa: CHEIHAIM3UPOBAHHON (yueOHOIT) MeOelnbio Ha
20 mocaZ0YHBIX MECT, JOCKOH MEIIOBOH; 000py/lIOBaHa TEXHUYECKUMHU CPEICTBAMU OOYYCHUSI:
Cucremnsiit 610k PentiumG850, Monutop BenQ G252HDA-1 mit.; Cuctemusiii 0;10kAthlon 2
X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 6ok PentiumD 3.0GHz, Mouutop
Samsung 740N — 3 wr.; Mono6mnok IRU T2105P — 2 mit.; Cucremusiii 010k Pentium G3250,
Momnutop BenQG955 — 1 mt.; Cuctemusiii 6ok Pentium G3250, Monutop BenQ GL2250 — 1
wit.; Cucremusiii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mrt.; CucremHbIi 610K
Pentium G3250, Mouutop Samsung T190N — 1 mr.; Cucremusiii 610k Pentium G3250,
Mouutop Samsung 740N — 1 mr.; ITpoekTtop BenQ MX503; skpan ScreenVidiaEcot. C
HEOTPaHWYEHHBIM JIOCTYIIOM K ceTh MHTepHeT M olOecriedeHHueM J0CTyna B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CpEeAy OpraHu3alud, y4eOHO-HArIsIAHBIMA TOCOOUSMH,
00ECIeYMBAOIIMMY TEMaTUYECKUE WUIIOCTPAIlMM 10 JUCHHILIMHE «bBHOMH(pOpMaInOHHbIC
TEXHOJIOTHH» B KOJIMUYECTBE 8 IIT., IPE3CHTAINHU 0 KK0W TeME TPOTPaMMBI.

- KomnbrotepHblii kimacc (yueOHas ayquToOpusi) JJsl TPYIIOBBIX M WHIAMBHIYaTbHBIX
KOHCYJIbTAIIM, TEKYIIEro KOHTPOJS ¥ TPOMEXKYTOYHOW  aTTECTAllUH, OpraHUu3aluu
CaMOCTOSITENIbHOM  paboThl. Ayautopust 00OpyJdOBaHa: CIENMATU3UPOBAHHON (y4eOHOI)
mebenpro Ha 20 mocagouHbIX MECT, TOCKOH MEJIOBOW; 000pyA0BaHA TEXHUYECKUMHU CPEICTBAMU
obyuenusi: Cuctemusbiii 610k PentiumG850, Monutop BenQ G252HDA-1 mit.; CucTeMHbIi
omokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mir.; Cucremusiii 60k PentiumD
3.0GHz, Monutop Samsung 740N — 3 mt.; Mono6nok IRU T2105P — 2 mt.; CuctemHsbIil 610K
Pentium G3250, Mouutop BenQG955 — 1 mit.; Cuctemusiii 610k Pentium G3250, MonuTtop
BenQ GL2250 — 1 wr.; Cucremusiii 610k Pentium G3250, Mounutop Samsung T200 HD — 1
wt.; Cucremusiii 6sok Pentium G3250, Mounutop Samsung T190N — 1 wt.; CucteMublit 6510k
tium G3250, Monutop Samsung 740N — 1 mT.; ¢ HEOrpaHMYCHHBIM JIOCTYIIOM K CETH
Hurepnert; [Ipoextop BenQ MX503; skpan ScreenVidiaEcot. Hoyroyk Lenovo G580 — 1 mt. C
HEOTPaHUYEHHBIM JIOCTYTIOM K ceTH MHTepHeT.

- Tlomemenust s XpaHeHUS W TPOPUIAKTHYICCKOTO OOCTY)KHUBAaHUS Y4eOHOTO
o0opynoBanus. Aynutopust 00OpyI0BaHa: CIEUATU3UPOBaHHON Mebenbio Ha 11 mocamouHbIx
mect; Llkad mrs mokymentos - 3 wt.; Ceitd — 1 mr ; lkad-kyme - 2 mr. ; [TpunTep s.Canon
LBR-5050 Laser Printer; [Tpuatep Canon LBP-3010; Hoyroyk Lenovo G580 — 1 .

6.2. IlporpamMHoOe obecrievyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security ms 6usneca - Crangaptasiii Russian Edition. 250-499. dopyc
KontpakTt Ne04-114-16 ot 14n0s0pst 2016T KES. Cuer NePCL[3-000147 u AKT ot 23H0s10pst
2016r JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JInnensun Microsoft 41059241.

Office 365 nmpodeccuonanbhbiil wiroc i ydamuxcs. Homep 3akasa: 36dde53d-7cdb-4cad-
a87f-29b2a19c463e.
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6.3. TexHnuyeckue U 3TeKTPOHHbIE CPeACTBA:
[Ipe3enTanuu o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Tpu peanuzanuu pa3iavuHBIX BUIOB Y4€OHOW paOOTHI AMCIMILIUHBI HCIIOJIB3YIOTCS KaK
CTaHJAPTHBIC METOJIbI OOyUEHHSI, TAK M HHTEPAKTUBHBIC ()OPMBI TIPOBEIICHHSI 3aHITHH.

Cmanoapmuvie Memoobl 00VHeHUsL:

1. HWnadopmarmoHHas JEKITHUI.

2. TlpakTtuyeckue 3aHSATHUS, TMPEAHA3HAYCHHBIC [UIsI OCBOCHHS CTyJIEHTaAaMH 0a30BBbIX
METO/IOB aHAJIM3a JIAaHHBIX M HCIIOJIb30BAHHIO MATEMaTHYECKUX METOJIOB C IMOMOIIBIO
METOJIOB MAaTeMaTUYECKOTO aHATN3a

3. CamocrosiTenpHasi paboTa CTYyIECHTOB (BBIIOJHEHHE JOMAIIHUX 3a/IaHUi, BBITIOJTHECHUS
JOMAITHUX 3aJaHWid 10 TeMa I CaMOCTOSATEIBHOTO W3y4eHHs, IOJrOTOBKa K
9K3aMEHAIIMOHHOMY TECTY).

4. KoHCynbTalMH MPEToaBaTells.

Lucmanyuonnvie obpaszosamenvHvle mMexHoI02UlU. ITon JUCTaHIMOHHBIMH
0o0pa3oBaTebHBIMU ~ TEXHOJOIMSIMU  I[OHMMAIOTCS  O0pa3oBaTeibHbIE  TEXHOJOIMH,
peamu3yeMble B OCHOBHOM C NpUMEHEHHEM HH()OPMAIMOHHO-TEIEKOMMYHHKAIIHOHHBIX
ceTeil - MHTEPHET-TEXHOJIOTUs — 3ajeficTBoBaHMEe oOpas3oBarenbHOro mnopraza UI'Y -
educa.isu.ru uist mpeocTaBlIeHHs MUICbMEHHBIX OTYETOB IO JOMAIIHUM paboTam.

HaumeHoBaHue TeM 3aHATHH C HCII0Jb30BAHUEM AMCTAHIIMOHHbIX 06pa30BaTeJII)HI)IX

TEXHOJIOT Wi .
dopma / Metop
Koin-Bo
No Tema 3aHATHA Bun 3anatusa WHTEPAKTUBHOTO HACOB
o0yueHus
Tema 1. Beenenue B mpeaMeT 3arpyska 3a1aHust JUist
OCHOBBI ITPOrPaMMHUPOBAHUS, KOHTpPOJIA Ha
CaMOCTOSTEIIbHAS o
1 CO3/IaHKE TIPOEKTOB U aGoTa o0pasoBaTenbHbBIN 4
KOMIIUJIALIMA IIPOTpaMM, cpena p rnopTan ury
paspaborku Dev-Cpp 5.1 educa.isu.ru
3arpyska 3agaHus A
Tema 2. [lepemeHHbIe U KOHTPOJIA Ha
N CaMOCTOSTEIIbHAs .
2 JIMHEHHBIC aTOPUTMBI B SI3bIKE o0pa3oBaTenbHBIN 4
pabota
nporpamMmupoBanus C\C++. nopran UT'Y
educa.isu.ru
3arpyska 3agaHust 1JIs
Tema 3. BerBsamnuecsa Py A o
C KOHTpPOJIA Ha
3 AJITOPUTMBIL B L 1 CaMOCTOSITeIbHAs 6 o 4
C++,0oniepatopsl yCIOBHOTO paboTa 00pa3oBaTC/IbHbIN
nepexo/a, COCTaBHbIE nopran nury
OIIEpaTOPBL. educa.isu.ru
3arpy3ka 3aaHus s
Tema 4. [{uxinuueckue KOHTpPOJIA Ha
CaMOCTOSATEIbHAS o
4 aJTOPUTMBI B SI3BIKE o0pa3oBaTeNbHbIH 4
pabora
IporpaMMHpOBaHUS C\C++. opTan ury
educa.isu.ru
3arpy3ka 3agaHus AJis
Tema 5. MaccuBEI B SI3BIKE CaMOCTOSITeIbHAs
5 KOHTPOJIS Ha 4
nporpamMmmupoBanus C/C++. pabora "
00pa3oBaTeNbHBIHI
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noptan UT'Y
educa.isu.ru

Tema 6. O0paboTKa MaCCHBOB
naaHbix B C\C++.

caMoOCTOSITeIbHAs
pabora

3arpy3ka 3aaHus s
KOHTpPOJIA Ha
o0pasoBaTebHbBIN
noprai UI'Y
educa.isu.ru

Tema 7. Ilonn30BaTebcKue
¢yukuuu B C\C++, crpykrypHoe
POrpaMMHpPOBaHHE.

CaMOCTOsITEIbHAS
pabota

3arpy3ka 3agaHus s
KOHTPOJIS Ha
00pa3oBaTeNbHBIHI
noptan UI'Y
educa.isu.ru

Tema 8. UreHue u 3amucn
naHHbIX B (aitn B C\C++.

CaMOCTOSITEIbHAS
pabota

3arpy3ka 3aaHus s
KOHTpPOJIA Ha
o0pasoBaTeNbHBIN
nopran UI'Y
educa.isu.ru

Tema 9. PaGoTa co cTpOKOBEIME
NEPEMCHHBIMU B A3BIKE
nporpammupoBanus C\C++.

CaMOCTOSITEIbHAS
pabota

3arpy3ka 3agaHus s
KOHTPOJISI Ha
o0pasoBaTebHbIN
nopran UI'Y
educa.isu.ru

10

Tema 10. CTpyKTypHI B SI3bIKE
nporpamMmmupoBanus C/C++.

CaMOCTOSITEIbHAS
pabota

3arpyska 3agaHus i
KOHTpPOJIS Ha
o0OpasoBaTeNbHbBIN
nopraix UI'Y
educa.isu.ru

11

Tema 11. OOpaboTKa BEKTOpPHOI
rpaduku

CaMOCTOSITEIbHAS
pabota

3arpy3ka 3agaHus s
KOHTPOJISI Ha
o0pasoBaTebHbIN
noprain UI'Y
educa.isu.ru

HUroro uacos

45

Vill. OHEHOYHBIE MATEPHAJIBI U151 TEKYIIEI'O KOHTPOJISI 1
IMPOMEXYTOYHOMN ATTECTAIIIA

BXx0/1HOr0 KOHTPOJISL OLIEHKH YPOBHS 3HAHUM CTYJIEHTOB JUUISl TaHHOM TUCIUIUIMHBI HE
IPESYyCMOTPEHO.
Ouenounvie mamepuanvl meKyuie2o KOHmpoa

OneHouyHble MaTepHalibl TEKYIIEro KOHTpoJsid ¢opMmupyrorcs B coorBerctBun ¢ JIHA
YHHUBEPCUTETA.

B pamkax pucruminsbl «OCHOBBI IPOTPaMMUPOBAHUS UCIOB3YIOTCS cleaAyoume GopMbl
TEKYILEro KOHTPOJIS:

- NHUCbMEHHass paboTa IO pEIIEHUI0 CAMOCTOATEIbHBIX 3aJaHuil (Bce (HopMynHpOBKU
3aJaHUi Ul = CaMOCTOSATENBHOTO  peIIeHUs C  HEOOXOJUMBIMH  COMPOBOIAMTEIbHBIMU
MaTepuaiaMHM BBUIOKEHBI Ha oOpaszoBarenbHOM mnoptane MIY B Temax kypca «OCHOBBI
POTPaMMHUPOBAHUS);

IlepedyeHb MuCbMEHHBIX PadOT I CAMOCTOSITEILHOIO BBITIOJHEHUS 110 pa3jejaM — TeMam
AUCHUILINHBI.
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3aganue mo teme 1:

3aganue mo Teme 2:

3aganue mo teme 3:

3aganue mo teme 4:

3agaHue mo Teme 5:

3aganue mo teme 6:

3aganue nmo teme 7:

3amanue mo Teme 8:

3amanue mo teme 9:

3amanne mo teme 10:

3aganue mo teme 11:

Ouenounbvle cpedcmea O RPOMENCYMOYHOI ammecmayuu

Ipomesxcymounas ammecmayusi NpoxXoauT B popme sk3amena (1 cemectp), kK KOTOpOMY
JIONYCKAIOTCS  CTYJEHTHI, BBIIOJHMUBIIME B IIOJHOM OObEME ayIUTOPHYIO HAarpysKy,
CaMOCTOSATENBbHYIO paboTy. CTyIeHTBI, MMEIOIINE 3a10/KEHHOCTD, JTODKHBI BBITOJIHUTD BCE
00s13aTesbHbIE BU/IBI JIEATETLHOCTH.

DOH]T OIIEHOYHBIX CPEJICTB IS POMEKYTOUHOM aTTECTAIUH BKIIIOYAET:

- TECTOBBIC 3a/IAHUS IS IK3aMCHA.

HasnadyeHue OIEHOYHBIX CPEJCTB: BBIABUTH ChopMupoBaHHOCTH KommereHiuit OITK-6, OITK-7
(cm. m. 1),

TecToBOE 3amaHKe BKJIIOYAET JBa BapuaHTta mo 20 BOMPOCOB MO BceM TeMaM Kypca. K Tecty
JIOMYCKAIOTCS CTYJACHTHI, 3a[aBIIHE BCE JOMAIIHHWE 3aJaHUi W TOJYYMBIIHE IO KaXKIOMY

3aJaHuI0 3a4CT.
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Kputepuii oneHnBaHNS TECTOBOI0 IK3aMEHAIIMOHHOT0 32/IaHUA

Ne Tun 3aganus Kpurepum ouenku Pe3yasbTar
OLleHHBAHMSA

1 3amanue 3akpeitoro Tuna Ha | Cuurtaercss BepHBIM, ecnd | [lomHoe coBmaneHue c

YCTaHOBJIEHHE COOTBETCTBUS [IPaBUIBHO  YCTAHOBJICHBI | BEPHBIM OTBeTOM — 1
BCE COOTBETCTBHSA | Oas
(mosunmu omHoro ctondua | Bee ocranbHble ciydan
BepHO  cooTHeceHbl ¢ | — 0 6amioB
MO3ULUSIMH JIpyroro
CTOJIO11A)

2 3amanue 3akpeitoro Tunma Ha | Cuurtaercss BepHBIM, ecid | [lomHoe coBmaneHue c
YCTaHOBJICHHE [IPaBUIBHO yKa3aHa BCs | BEpHbBIM OTBeTOM — 1
MOCJIEA0BATEILHOCTH MOCJIeIOBATENILHOCT LUGp | Oat

Bce ocranbnble citydan
— 0 6amtoB

3 3amanne koMOmHHMpoBaHHOTO Tumna | CumraeTcss BepHbIM, eciu | [lomHOe coBmameHume c
C BBIOOPOM OJTHOTO BEPHOTO OTBETA | MPAaBUIILHO yKa3aHa mudpa | BEpHBIM OTBeTOM — 1
U3 YeThlpeX TMpelUIoKEeHHBIX U | (OykBa) NpaBUIIBHOTO | Oamn
000CHOBaHHEM BBIOODA oTBETa M  IpuBeAcHH | Bce ocranbHble cinydan

KOPpPEeKTHbIE  aprymeHThl, | — 0 OamioB
KCIIOJIb3YEeMbIe TIPH BBIOOpE
OTBETa

4 3amanne koMOmHHMpoBaHHOTO Tumna | CumraeTcst BepHbIM, eciu | [lomHOe coBmameHume c
C BBIOOPOM HECKOJIBKUX BEPHBIX | MPABHUILHO yKa3aHbl | BEpHBIM OTBeTOM — 1
OTBETOB u3 4eThIpex | mudps (OykBBI) | Oayn
NPEVIOKECHHBIX W 00OCHOBaHMEM | MPAaBWIBHOTO OTBeTa M | Bee ocranbHble cinydan
BBIOOpA MpUBEICHBI  KOppekTHbIe | — 0 GamioB

APTYMCHTHBI, UCIIOJIb3YyEMBIC
IpH BEIOOpE OTBETA
5 3aganue  otkpeitoro Tuna ¢ | Cumrtaercs BepHbIM, eciu | [lonHoe cooTBETCTBHE
pa3BepHYTHIM OTBETOM OTBET COBMAJIaeT C | aTaJIOHHOMY OTBeTy — 1
STaJOHHBIM ~OTBETOM IO | Oait
COJIep)KaHUIO U TIOJHOTE Bce ocranbHble cimydan
— 0 bamtoB

Cucrema MOoJIy4€eHUs 0aJLJ10B 32 TECTUPOBAHUE

Ounenka KpUTepui
OTJINYHO 18 u Gonee OaioB
XOPOIIIO 16 — 17 6amioB
YZIOBJIETBOPUTEIBHO 15 — 13 6amioB
HEYJIOBJIETBOPUTEIBHO 12 GamnoB u MeHee
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OueHoYHbIE MATEPHUAJIbI 1JIS1 IPOMEKYTOUYHOM aTTecTanun (IK3aMeHa)

TecrupoBanue (Bapuant 1).

HUnaexc u
colep:KaHHe Nuaukaropbl .
1ep . A pHI TecToBbI€e 3aJaHUS JJIsI IPOMEKYTOUYHON ATTECTALUH

¢dopmupyemoii KOMIIeTeHIH

KOMIIETEHIHH
OIIK-6 HJIK OIIK-6.1 3ajanne KOMOMHHPOBAHHOIO THIIA ¢ BLIDOPOM OTHOT0 MJIM HECKOJIBLKHX BEPHBIX 0TBETOB U3
CrocoGen 3HacT npHHIMIILI YeThIpeX NMpeIJIoKeHHBIX U apryMeHTanueii Bbioopa
pa3pabaThIBaTh CO3JIaHHUs
aHFOpI/ITMI)I nu KOMHLIOTepH])IX Bonpoc 1
KOMIBIOTCPHEIC POTpaMM, )

porpaMmebl, IMPUTrOJAHbIC
JJI IPAKTUYCCKOTO

UCIIONB3yEMBIX B
omomH(pOpMaTHKE U

Kakue 13 nmepedrcieHHbIX TUTIOB JJAaHHBIX SIBJISIIOTCS LelnoYrcieHHpIMU B C/C++?
a) float b) int c¢) double d) char
BapuaHTs! OTBETOB:

MIPUMCHEHHS OMOMH)XECHEPHHU 1. Tomsko b

HJIK OIIK-6.2 2 bud

Hcnonp3yer 3 amec

coBpeMeHHble IT- 4 ab.cud

. 9 2
TCXHOJIOTHH TpH [TpaBunbHbIii otBet: 2 (b 1 d)
cbope, aHanuse, AprymeHTaIHS:
TKE U . o . .
obpadorke e int-3TO OCHOBHOM IENOYUCICHHBII THII, UCTIONb3YEMBIH JJIS XPAHEHHSI LIEJIbIX YHCel.
MpeJCTaBICHUN
p qi) a e char - XOTb ¥ HCIIONB3YETCS TSI XPAHEHHUsT CUMBOIIOB, B C/C++ OH TaksKe SBISETCS [ETOYHCICHHBIM THIIOM, TaK KaK
undopmanuu
HﬂKPOIY; 63 CHMBOJIBI TIPEJICTABIICHBI YUCIOBBIMHU KoJaMu (0061900 ASCII).
' e float u double - TuNBI JaHHBIX C IUIABAIOLIEH TOUKOM, PEJHA3HAUYCHHBIC JUUISl XPAHEHHS YHCEI C IECSITUYHON YacThiO.

Hcnons3yeT HaBBIKK

CO3JJaHUs Bonpoc 2

KOMITBIOTEPHBIX )

- aMMp6a3 Kakwe u3 cneayromux omnepaTopoB HCIOIb3yroTes s ormueckoro "NU" B C/C++?

I[EHHI;IX u ,I/IHBIC 8) &b) &&c) |d) |

BapuanTs! 0TBETOB:

MPOTPaMMHBIX 1 Tombko a

MPOAYKTOB, 2. Tomnbko b

HCIIOJIB3YEMBIX B 3' anc

OMOMHKECHEPUH U 4' bud

O6uonHpopMaTHKe i .

Gop [IpaBunbabIi oTBeT: 2 (Tombko b)
OIIK-7 HJIK OIIK-7.1 AprymenTais:
Crioco6eH MoHNMaTh €MOHCTPUPYET i
IEpHHIHITE PAGOTEI iopeTquCEge " e  && - 910 oneparop norndeckoro "N". OH Bo3Bpalaer true TOIBKO eciii 00a onepaHaa UMEIOT 3HaUCHHE true.
e & - 510 noburossklii oneparop "N". OH BbInoHAET T0OUTOBYIO orneparuio "1" Mexay ornepaHiamH.

COBPEMEHHBIX PaKTUYECKHE
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HH(POPMAIIMOHHBIX
TEXHOJIOTUH U
HCIIOIbL30BaTh UX ISt
peleHus 3aaa4q
po¢eCCHOHATBHOM
eI TEILHOCTH

HaBbIKH
UCIIOJIb30BaHMs
COBPEMEHHBIX
WHPOPMAITNOHHBIX
TEXHOJIOT Uil B
obiacti
npodeccuaHaTbHON
JeATEIBHOCTH

HJIK OIIK-7.1
Hcnonp3yer
COBpEMEHHBIE
nH()OpMaLMOHHbIE
TEXHOJIOTHH B paMKax
OCBOCHUSI MaTepuaa
U peaju3alyi 3a1a4 B
obnactu
npodeccronansHOM
JeATEIIBHOCTH

e || - aT0 omeparop soruueckoro "MJIN".
e |- 9T0 MO6UTOBKII onepatop "MIIN".
Bonpoc 3.

UTo H3 CIEeayIONnEero BepHO OTHOCUTEIBHO yKazaTeneit B C/C++?

a) YkazaTenmb XpaHUT aJpec MepeMeHHoH. b) YkazaTems MOXKeT XpaHUTh TOJBKO aapeca MeJbIX YHCell. C) YKa3aTelb T0JDKEeH

OBITh MHUIHAIM3UPOBAH P 00bsaBICHNN. d) MOXXHO BBHITIOTHATE apu(METHICCKIE OTIEPAIINH C YKa3aTeISIMH .

BapuaHTsl 0TBETOB:

1. Tombko a

2. aud

3. buc

4. a,bud

[IpaBusnbHeIil oTBeT: 2 (a 1 d)

AprymMmeHTanus:

e  a- YKazaTenb XpaHUT apeC B MAMSITH, Tl PACHOIOKEHA IIEPEMEHHAsL.

e d - MoXHO BBINOJHATE apHPMETHICCKHE OIEPALNH (CI0KEHUE, BEIYUTAHNE) C YKAa3aTEISIMHU JUTS IEPEMEIICHUS IO
namaTi. Hampumep, A7t JocTyma K 3J1eMeHTaM MacCHBa.

e b - VYkaszarenp MOXET XpaHUTh aJipec IePEMEHHOMU JIT0O0ro THIIA JaHHBIX.

e  C-VHunmanmzanus ykasaTems Ipu oOBSIBICHUN HE 00s13aTeIbHA, HO PEKOMEH TyeTCs sl n30exKaHust OMMOOK (0OBIMHO
uHnnuatnzupyot nullptr wmn NULL).

Bonpoc 4.

Kakue n3 cienyonmx yTBepKIeHNH BEpHbI OTHOCUTENbHO QyHKIni B C/C++?

a) OyHKIUS MOXKET BO3BPAIATh HECKOJIBKO 3HaUeHHH. b) DyHKINS MOXKET ObITh pEKYPCUBHOIL. ¢) DyHKIUS OIDKHA

00s13aTeNbHO IPUHUMATB apryMeHThl. d) DyHKINS MOKET ObITh 0OBsIBIICHA BHYTPH APYTroil pyHKINH.

BapuanTs! 0TBETOB:

1. Tombko b

2. bwud

3. amc

4. a,bud

[paBunbaerii otet: 1 (Tonbko b)

AprymeHTauust:

e b - OyHKIMS MOKET BBI3BIBATEH camy ceOsl, 3TO Ha3bIBACTCS PEKYPCUCH.

e a- Oynkmusa B C/C++ MoXKeT BO3BpaIaTh TOJIHKO OHO 3HaueHue (mim void, eciiu He Bo3BpamaeT Hu4uero). /st Bo3Bpara
HECKOJIbKUX 3HAYEHUI HCHOIB3YIOTCS CTPYKTYPHI, KITaCChl, MACCUBBI MUTH YKa3aTEIH.

e C - OyHKIUS MOXKET HE IIPUHUMATH apTYMEHTHI (apT'yMEHTBI MOTYT OTCYTCTBOBATH).

e d-B C/C+t (mo C++11) dyHkumu 0ObIMHO HE OOBSIBISIOTCS BHYTPH APYrUX (YHKIHHN, 32 HCKITFOYCHUEM JIiMO 1a-
¢ynkmii (B C++11 u HoBee).

20




Bonpoc 5.

Kakue 13 nepevynciIeHHbIX TUIIOB JaHHBIX TApAaHTHPOBAHHO UMEIOT HAMMEHBIINH pa3Mep B MaMATH (Cpear NepeYHCICHHbIX) B
crargapre C?

a) int b) short ¢) long d) char

BapuaHTbl 0TBETOB:

1. Tomeko a

2. Tompko d

3. bud

4, a,b,cud

[MpaBunbhslii otBet: 2 (Toabko d)

AprymMmeHTanus:

e  Crangapt C rapaHTupyer, 4To char 3aHMMaeT HauMEHbIlee KOJIMUECTBO MaMsTH, JJOCTATOYHOE JUIsl XPaHEHUs! OJTHOTO
CHMBOJIA.

e  Pasmep int, short u long 3aBUCUT OT KOHKPETHOM apXUTEKTYpBI M KOMITHIISITOpA, HO char Bcerya OyAeT HanMEHBIINM.

Bomnpoc 6.

UTO U3 cieayomero ve BEpHO OTHOCUTEBHO yKazareneil B C?

a) YkazaTenb XpaHUT ajpec IepeMeHHoH. b) void* MOKHO HCTIOIF30BaTh ISl YKa3aHUS Ha 000 THIT TaHHBIX. C) YKa3aTelb

Bceraa 3aHnMact 4 Oaiita mamsiti. d) MOXKHO HCTIONIB30BATh YKa3aTeN sl AMHAMUYECKOTO BBIICICHHS TTAMSITH.

BapuaHTbl OTBETOB:

1. Tonbko a

2. Tomnbko ¢

3. bud

4. awud

IIpaBunsHeIil oTBeT: 2 (TonbKO C)

AprymeHTanusi:

e  a- YKazaTenb XpaHUT aJIpec B MAMSITH, TJIe PACHOIOKEeHA IepeMeHHast. ITo (pyHJaMEHTaIbHOE CBOMCTBO yKa3aTeseH.

e b -void* - 3T0 yHHBepCaNbHBIH yKa3aTelb, KOTOPBII MOXKET yKa3bIBaTh Ha JaHHBIC J000T0 THHA. TpedyeTcs mpuBeaeHne
THUTIA TIPH UCTIONIB30BaHIH Void*.

e C - Pa3mep ykazaTens 3aBUCHT OT apXHTEKTYpHI mporieccopa (32-0urHas win 64-6utHast). OH MokeT OBITh 4 OaiiTa (Ha 32-
OWTHBIX cUCTeMax) WK 8 OalT (Ha 64-OMTHBIX CUCTEMax). DTO YTBEPIKIIEHUE He BCET/Ia BEPHO.

e d— Omnepartop NEW HUCTIOMB3YIOTCS JJIsI ANHAMHIECKOTO BhIIEIeHHUS maMsaTh B C, M OHU BO3BPAIIAIOT YKa3aTeln Ha
BBIZICTIEHHYIO 00JIACTh.

Bonpoc 7.
Kakue n3 cinenyrommx yrBepk/IeHni BepHbl OTHOCUTENbHO (yHKIuit B C?
a) @yHKIHUSI MOXKET BO3BPAIIATh HECKOJILKO 3HAUCHHUH uepe3 CTPYKTypy. b) DyHKIMs MOKeT ObITh peKypcuBHOM. ¢) DyHKIusS
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JIOJDKHA 0053aTeNIbHO MpUHUMaTh apryMeHThl. d) B C ¢pyHKIMK MOTYT OBITH NeperpykeHsl (MMETh OJIMHAKOBOE UMsI, HO pa3HbIe

apTyMEHTHI).

BapuaHTs! 0TBETOB:

1. Tompko b

2. awub

3. amc

4. a,bud

[IpaBunbHEI 0TBET: 2 (a 1 b)

AprymeHTanus:

e a- Oyskuust B C MOXET BEpHYTb CTPYKTYPY, KOTOpasi COJEPIKUT HECKOJIBKO TOJICH, TeM CaMbIM KOCBEHHO BO3Bpallast
HECKOJIBKO 3HAYEHUM.

e b - OyHKIMS MOXKET BBI3BIBATH caMy ce0sl, 3TO Ha3bIBACTCS PEKYPCUCH.

e  C- OyHKIUA MOXKET He IPUHUMATh apTYMEHTHI (aApTYMEHTHI MOTYT OTCYTCTBOBATH).

e d - I[leperpyska dyukuuii ne noaaepxusaercst B C. 910 ocobennocts C++.

Bonpoc 8.

Kaxkoii crioco0 BbIieneHNs TaMsATH HO3BOJISIET CO3/1aTh MAacCUB, Pa3Mep KOTOPOTO ONPECISIETCSI BO BPEMSI BBITTOJTHEHU S

IpOrpaMmbl?

e A) OObsiBIEeHHE MaccuBa ¢ TIEPEMEHHON B Ka4eCcTBE pa3Mepa: int arr[n]; rae n - mepeMeHHasl.

e B) Hcnosnbs3oBanue onepatop NEW IS BBIJICTICHNS TUHAMHYECKOH aMsTH

e () lcnonp3oBaHue KIOYEBOro ciioBa dynamic.

e D) OObsiBIeHNEe MaccuBa Kak IMI00AIbHON MEPEMEHHOM.

[IpaBusnbHbIE OTBETHL: B

AprymMeHTanus:

e A) OObsiBIEHHE MAcCHBa C TIEPEMEHHON B KaueCTBE pasmepa: int arr[n]; rae n - mepeMeHHast. — 3T0 0COOCHHOCTb,
nosiBuBIIasicst B ctangapte C99 u HaspiBaetcs Variable Length Array (VLA). He Bce kommmisaTopsl moaaepxuBaotT VLA,
1 MX UCTIOJIb30BAHUE NMEET CBOU OTPAHHUYCHUSL.

e B) lcnonbs3oBanue onepatop NEW. - DTO npasuibHblli 1 Hanboliee pacipoCTPaHEHHBIH cr1oco0 TMHAMUYECKOTO BBIJICIICHUS
TAMSTH IJIT MACCUBOB (M BOOOIIIE, JTFOOBIX CTPYKTYp AaHHBIX) B C 1 C++. Pa3mep 010Kka MOXKeET OBITH OTIPEeNieH BO BpeMs
BBITTOJTHEHMS.

e () Hcnonw3oBanue xirodeBoro ciosa dynamic. - B C HeT ximroueBoro ciioBa dynamic st BeIIeAeHus maMsTh. J{is
JIMHAMHUYECKOTO BBIICIICHHSI IAMSTH UCIIOIb3YETCsl Oreparop NEW.

e D) OOpsBIeHNEe MaccHBa Kak I100abHON IepeMeHHOH. - OObABICHNE MacCHBa Kak II100aIbHOM MepeMeHHOH He
I03BOJISIET OIIPEACIUTH Pa3Mep MacCHBa BO BPEMsl BBINOJIHEHHsI. Pa3mep rio0aabHOr0 MaccuBa JIOJDKEH ObITh U3BECTEH BO
BpEMsl KOMITHJISIIIAH.

Bonpoc 9.
Yo npon3oieT, eciiu Ipy MCIoIb30BaHn (pyHKIMK scanf [yIsi BBOJIAa TAaHHBIX B MACCHB, I10JIb30BATEIIb BBEAET OOJIbIIE
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9JIEMEHTOB, YeM pa3zmep mMaccuBa? Hampumep, MaccuB int arr[5] v mosib3oBaTeb BBOJUT 7 YUCEI.

e A) scanf aBTOMaTHYECKH YBEINYUT pa3Mep MaccuBa.

e  B) scanf 3amuier TonbKO MepBbIe 5 2JIEMEHTOB, a OCTaJIbHbIE OyIyT MIPOUTHOPUPOBAHBI.

e () scanf 3amumeT gaHHbIC 32 MPEEIBI BBIICICHHON MaMATH AJIsI MACCHBA, YTO MOXKET IIPUBECTH K HETIPEIACKA3yEMbIM
TIOCIIEICTBHSAM.

e D) IlporpamMma BBIAACT OMHUOKY KOMITHIISIIHH.

[IpaBunpabIe 0TBETHL: C

AprymeHTanust:

e A) scanf aBTOMaTHYeCKH YBEJIMYUT pa3Mep MaccuBa. - C He IPeJOCTaBIIeT aBTOMAaTHIECKOTO PAaCIIMPEHHSI MAaCCHUBOB.

e  B) scanf 3amuier ToNbKO NepBbIe 5 2JIEMEHTOB, a OCTajbHbIC OyyT MpourHopupoBaHnsl. - K coxanenuto, scanf ne nmeer
BCTPOCHHO# 3alUThI OT NepernoiaHeHus Oydepa. OH OyaeT MPOA0DKATh 3alIUCHIBATh JAHHBIC B AMSTh, TaXKE €CIIH MACCUB
HIEPETIONHEH.

° C) scanf 3alMIICT JaHHBIC 3a TPEACIIbL BI)II[CHGHHOI\;I maMATHU JJid MaCCUBa, YTO MOXKET IMPUBECTHU K HENIPEACKA3yEMbIM
HOCIEACTBUAM. - DTO UMEHHO MO, YTO IPOU30UAET. scanf 3aIMIIeT JaHHBIE 3a IIPEIeJIbl MACCUBA, YTO MOXKET IIPUBECTH K
TIOBPEX/ICHNIO IAHHBIX, OIIMOKAaM CErMEHTAINH, MJIH IPYTOMY HETIpeJCKa3yeMOMY ITOBEACHHIO MPOrpaMMbL. DTO
cepbe3Has mpodiemMa 0e30MacHOCTH, H3BECTHAs KaK "miepernoiHenne oydepa".

e D) IIporpamma BbAACT OMIMOKY KOMITHIIALIUH. - KOMITHIIITOP HE MOXKET IIPEABUACTh, CKOJIBKO TAaHHBIX BBEACT
TI0JIb30BATENb BO BPEMsI BBIIIOJIHEHHS, I03TOMY OMIMOKA KOMIIMJISIIIAY HE TIPOU30MICT.

Bonpoc 10.

Kakoe 3HaueHue Oyaet comepxaTh arr[2] mociie BBITOJHCHUS CICAYIOIIEro Koaa?
int arr[5] = {0};

arr[2] = arr[0] + 5;

arr[0] = 10;

e AO

e B)5

e ()10

e D)15
[TpaBunbHbBIE OTBETHI: B
AprymeHTauus:

e A)O - Hesepno. U3nauansro arr[2] umeeT 3Ha4eHue 0, HO TOTOM €T0 3HAYCHNUE MCHSIETCS.

e B)5 - Bepno. M3HauanbHO BCE JIEMEHTHI MACCHBA HHUIIMATM3MPOBAHbI HYJISIMU. 3aTeM arr[2] IprucBauBaeTCs 3HAUCHUE
arr[0] + 5, uto paBHO 0 + 5 = 5. M3menenue 3Hauenus arr[(0] mocie 3Toro He BIUSET Ha 3HaUYeHue arr[2].

e () 10 - Hesepno. arr[0] npucBanBaetcs 3HaueHue 10, HO 9T0 He BimsieT Ha arr[2] mocie Toro, Kak arr[2] 6bLT0 PUCBOSHO
3HAuCHHE.

e D) 15 - HeepHo. D10 Ob1I0 ObI BEPHO, €Ciii ObI arr[2] mpucBanBaioch 3HaYeHue nocie nsmenenus arr[0].
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Bonpoc 11.

B ka)1oM Bompoce BIOSPUTE ONH HIIH HECKOJIBKO MPaBHIbHBIX OTBETOB U3 MPEI0KEHHBIX BapraHTOB. O0OCHY#iTE CBOIt
BBIOODP KPaTKUM OOBSICHEHHEM.

1. Kakoit u3 cieayronix onepaTopoB SBIIETCS ONepaTopoM NUKIIA ¢ mpeaycioBreM B C/C++?

A) for

B) while

C) do...while

D) switch

Bam otset: B) while

Oo6ocHoBanue: [{ukn while npoBepsieT yciioBue neped BbIoIHEHNEM 0J10Ka Koja. Eciii ycioBue J105)KHO ¢ caMoro Havasa, 0ok
KoJa HE BBIIIOJIHUTCA HU pasy. fOI' LUK MOXKET UMCTh IMPEAYCIOBUEC, HO OH TaKKC BKIIIOYACT MHUIUATIU3alUI0 1
UHKpeMeHT/nekpeMeHT. do...while - 3To ki ¢ mocrycioBueM. switch - 3To onepatop BeIOOpa, a HE MUKIL.

Bonpoc 12.

UYro nponsoiizet, eciu ycinoBue B nukie while Bcerna nctTuaHO?

e A) Ilporpamma BbIIaCT OMINOKY KOMITHIISIINH.

B) IIporpamMMma He 3amyCTHTCS.

C) IIpown3oiineT OCCKOHSTHBIN ITHKIL.

e D) LIy BBIMOJHUTCS POBHO OAMH pa3.

IIpasensHsbril otBeT: C) [Ipon3oiineT 6€CKOHEUHBIN UKL

Oo6ocHoBanue: Ecin ycnosue nukiia while Bcerna nucrunto (Harpumep, while(1) uinu while(true)), To 1uki OyeT BBINOIHSTHCS
0eCKOHEeUHO, 10Ka He OyJIeT pepBaH BPYUHYIO HJIM MOKa HE TPOU30HIET OlKOKa, HATPUMED, IEPENOIHEHNE TaMSITH.

Bonpoc 13.

B kakoM u3 ciieayronux ciydaeB Haubosiee yMEeCTHO UCIIOb30BaTh LUK for?

e A) Korza Konn4ecTBo UTepanuii yKia 3apaHee HeM3BECTHO.

e B) Korzaa Teno nnkia 10mKHO BBIIOIHUTECS XOTSI OBl OIMH pas.

e () Koraa HeoOX01MMO BBIITOJHHUTE OJIOK KO/1a OECKOHEYHOE KOJIMYECTBO Pa3.

e D) Korza Konn4ecTBo uTepanuii yKIiia N3BECTHO 3apaHee MM MOXKET OBITH JIETKO BHIYNCIICHO.

[TpaBubHbIH oTBeT: D) Korna konmaecTBo nTepanuii ukiia N3BECTHO 3apaHee MM MOXKET OBITH JIETKO BHIYUCIICHO.
O6ocHoBanwue: [k for 00BIYHO HCITONB3YETCsI, KOTJ]a M3BECTHO KOJIMUECTBO UTEPAIUi, TaK KaK OH BKJIIOUAET
MHHIUATM3AIUIO, YCIOBHE 1 MHKPEMEHT/ICKPEMEHT B OJIHOM CTPOKE, 4TO JeJaeT ero yI00HbIM JJIs Takux cirydaeB. while
Jyd4IIe TTOAXO0UT, KOT/Ia KOJIMIECTBO NTepaui 3apaHee HEeM3BECTHO, a do...while - kora Hy)kKHO rapaHTHPOBATH XOTS OBl
OIHOKPAaTHOEC BBIITOJIHCHUE.

3auaﬂne 3aKPbITOT0 THIIA HA YCTAHOBJICHHE COOTBETCTBUSA
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Bonpocl4.

YcraHoBUTE COOTBETCTBHE MEXY OIlepaTopaMu ycioBHOro nepexona B C/C++ (JleBas kononka) u ux onucanusimu (IIpasas
KoJloHKa). KaskioMy orepaTopy COOTBETCTBYET TOJBKO OHO ONUCAHHE.

JleBast koonka (OmnepaTopsr)

1. if

2. if.else

3. if..else if...else
4. switch

[IpaBas xomonka (OmmcaHms)

A. Tlo3BoisieT BI)I6paTI) OUH U3 HCCKOJIbBKUX 6J'IOKOB KoJa J1d BBIIIOJTHCHHA B 3aBUCUMOCTH OT 3HAYCHUA LICJIOYUCICHHOT'O
BBIPAKECHUS.

B. Brinonusier 010K KO/1a TOJIBKO B TOM Clly4ae, €CiIM YKa3aHHOE YCJIIOBHE HCTHHHO.

C. IIpenocraBisieT aJlbTepHATHBHBIN OJIOK KOJIa /TS BBITOJHCHHUS, €CIH YKa3aHHOE B if yclI0BUE JIOKHO.

D. IlpenocrapnsieT HECKOIBKO B3aUMOUCKITIOUAIOIINUX YCIOBHIA, TIO3BOJISISI BEIOPATh OJTUH M3 HECKOJIBKUX OJIOKOB KOJa JIJIst
BhIToTHeHMSL. [locimeqamii else 670K BRITTOTHACTCS, €CITH HU OJTHO M3 MPEIBIYIINX YCIOBHHA HE OBIIIO ICTHHHBIM.
YcTaHOBHTE COOTBETCTBHE:!

o 1-7

o 2-7

o 3-7

o 4-7
IIpaBunbHBIN OTBET:
e 1-B

e 2-C

e 3-D

e 4-A

Bonpoc 15.

YcraHOBUTE COOTBETCTBHE MEXY IPUMEpPaMHU KOJIa WIIH ONMcaHusIMH (JIeBasi KOJIOHKA) U COOTBETCTBYIOIIMMHI 0COOCHHOCTSIMU
ucronbp30BaHus orneparopos ukia B C/C++ (IlpaBast kosonka). KaskoMy 351€MEHTY JICBOH KOJIOHKH COOTBETCTBYET TOJIBKO
OJIMH 3JIEMEHT IPaBOI KOJIOHKH.

JleBas xononka (IIpumeps! kona/Onucanms)

1. MHcnonp3oBanue break mist HEMeIIEHHOTO BRIXO4A U3 IIUKIIA.

2. Hcmnonp3oBaHue continue st MPOIyCKa TEKYIIEH UTEPAIUU U [IEPEeX0/1a K CICAYIOICH.

3. beckoHeuHbIH UK, KOTOPBIH JIOJDKEH OBITH MPEPBaH C MOMOIIIBIO break pu BBIMOIHEHUH OIPE/ICTICHHOTO YCIOBHSI.

4. DOxsusanenT for (inti=0; 1< 10; ++i) { ... }, peann30BaHHBINA C UCIIOIB30BAaHUEM ITHKIA While.

ITpaBas xomnonka (Ocobernnoctu/IIpumepst kKoa)

A.c++inti=0; while (i<10) {// ... ++i; }

B. c++ while (true) { // ... if (condition) { break; } }
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C. Lukx ¢ panauM BbixozoM (early exit)
D. IIpomyck uTepamuu mukia
VYcTaHOBUTE COOTBETCTBHE:

o 1-7
o 2-7
e 3-7
o 4-7
[IpaBusbHBIN OTBET:
e 1-C
e 2-D
e 3-B
e 4-A

3aganue 3aKPbITOro THIA HA YCTAHOBJICHUE IMMOCTECA0BATECIBHOCTH

Bonpoc 16.

Pacmionoxute cieayromnye AeHCTBUS B IPaBHIBHON TOCIIEI0BATEILHOCTH, OITMCHIBAIOMIEH OCHOBHOM MPOLIECC UCIONB30BaHUS
¢yukiyn B C/C++.

JeicTBus:

A. Bo3oB ¢ynknmn: Vcnonb3oBanne nMeHN (pyHKINY ¢ TIepeaadell apryMeHToB (ecim HeoOXO0JMMO) JUTS BBITIOJIHEHHS ee KoJa.
B. Onpenenenne pynkuunu: [IpegocraBnenne kona, KOTOPhI OyJeT BBIOIHEH P BBI30BE (PYHKINH.

C. O0bsBienne GpyHkIMU: YKazaHue UMeHN (pYHKIMH, BO3BPAILAEMOT0 THIIA U THUIIOB apTyMEHTOB (€CJIH €CTh).

YcTaHOBHTE TOCIEAOBATEILHOCTb!

?->7->7

IIpaBuibHBIN OTBET:

C->B->A

Bonpoc 17.

PacmionoxuTte cieayroniye AeHCTBUS B IPaBHIBHOM TOCIIEI0BATEILHOCTH ITpH padoTe co cTpykTypoit B C/C++, koTopas
XPaHUT YHUCIIOBOE 1 TEKCTOBOE 3HAYCHHUE.

JleiicTBus:

A. TIpucBoeHMe 3HAYCHUH WICHAM CTPYKTYpPBI: 3all0JIHEHHUE YHCIIOBOTO U TEKCTOBOT'O M0JIEH KOHKPETHOTO IK3EMILIsIpa
CTPYKTYPBI.

B. O6psBnenne cTpykTypsl: OnpeeneHne CTPYKTYphI ¢ 0ObSIBICHHEM UYJICHA IS XpaHEHHS YHCIOBOTO 3HAYCHUS (HaIpuMep,
int) ¥ wiaeHa 1y XpaHEeHHsT TEKCTOBOTO 3HaueHust (Hampumep, std::string wmm charf]).

C. Co3zpnanue 3K3eMIuBsIipa CTPYKTYphl: Bbijjenenne naMst JUist XpaHeHUs! 0JTHOr0 00beKTa (IK3eMILISIpa) ONpe/IelIeHHOM

CTPYKTYPBL.
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D. Mcnonb3oBanne 3Haue€HUH WICHOB CTPYKTYpbl: OOpalieHre K YUCI0BOMY U TEKCTOBOMY ITOJISIM ISl YTEHHUSI, BBIBOJIA I
JPYTHX OTEpaIi.

VYcraHOBUTE MOCNE0OBATEIbHOCTD (Hampumep: A -> B -> C -> D):

?7->7->?7->7

[IpaBusbHBIN OTBET:

B>C->A->D

3aualme OTKPBLITOI'O THIIA C PAa3BEPHYTHLIM 0TBETOM

Bonpoc 18.
Hanwmmire ¢yakumto Ha s3p1ke C/C++, KOTOpas IpUHIMAaET Ha BXOJI BEIIECTBEHHEIN MaccuB (MaccuB Tuma float mm double)
n3 20 2JIeMEHTOB M BO3BpalllacT MUHUMAIIbHOE 3HAYCHHE, CO/ICPIKAIeecs] B 9TOM MaccuBe. ECII MacCHB CONECPIKHT CIIEAYIOIINE

JJIEMEHTBHI:
{5.2,12.8,8.1,235,9.7,1.9,15.3, 3.6, 18.4, 2.0, 7.5, 11.2, 19.9, 4.3, 21.6, 6.4, 14.1, 10.7, 16.5, 25.0}

IIpaBunbHBIN OTBET:
double findMin(double arr[20]) {
double minVal = arr[0]; / Ununuanu3upyeM 3HaYCHHEM DIICMEHTA MaCCHBa

for (inti=0;i<20; ++i) {
if (arr[i] < minval) {
minVal = arrJi];
}
}

return minVal;

}

/lncrionp3oBanue QyHKIMH

double myArray[20] = {5.2, 12.8, 8.1, 23.5,9.7, 1.9, 15.3, 3.6, 18.4, 2.0, 7.5, 11.2, 19.9, 4.3, 21.6, 6.4, 14.1, 10.7, 16.5, 25.0};
double minValue = findMin(myArray);
std::cout << "MunuManbHOe 3HaueHHe: " << minValue << std::endl; // BeiBoa: MunuManbsHoe 3HaueHue: 1.9

Bonpoc 19.

Hanwmmre ¢pyaknuio Ha si3pike C/C++, KoTopas MPUHAMAET Ha BXOJ| IEJIOYHCICHHBIA MaccuB u3 20 3JIEMEHTOB U COPTHUPYET
€ro mo Bo3pacTaHuip. Vcrmonme3yiiTe M000H W3BECTHBI BaM alTOPUTM COPTUPOBKH (HAIPUMEP, COPTUPOBKY ITY3BIPHEKOM,
COpPTHPOBKY BCTaBKAMH HIIM COPTHUPOBKY BbIOOpOoM). DYHKIWS JODKHA M3MEHATH caM IepelaHHbIii MaccuB. Ecim maccus
COJICPIKHUT CICAYIOIINE JIICMEHTBI:
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{5,12,8,23,9,1,15,3,18,2,7,11, 19, 4, 21, 6, 14, 10, 16, 25}

IIpaBubHBIN OTBET:
/I CopTpoBKa y3BIPEKOM
int sortArray(int arr[20]) {
for (inti=0;i<19; ++i) {
for (intj=0;j<19-1i; ++j)) {
if (arr[j]>arr[j + 1]) {
/I OBMeH >71eMEHTOB
int temp = arr[j];
arr[j] = arr[j + 1];
arr[j + 1] = temp;
}
}
}
}

[/lucnionb3oBanue GyHKIMN
int myArray[20] = {5, 12, 8, 23, 9, 1, 15, 3,18, 2, 7, 11, 19, 4, 21, 6, 14, 10, 16, 25};
std::cout << "HcxonaHblil maccus: ;
for (inti=0;i<20; ++i) {
std::cout << myArray[i] <<"";

}

std::cout << std::endl;

sortArray(myArray);

std::cout << "OrcopTUpOBaHHEI MacCHB: ";
for (inti=0; 1< 20; ++i) {

std::cout << myArray[i] << " ";
}

std::cout << std::endl;

Bonpoc 20.
[lepeuncianre OCHOBHBIE BCTPOCHHBIE (0a30BbI€) THIBI JAHHBIX, JOCTYNHBIE B s3bIKax mporpammupoBanmst C m C++. [Jlng
KaXX/IOTO THIA YKa)KUTE €ro Ha3BaHWE, KPaTKOE ONKCAaHUe M THIIMYHBIN pa3Mep B maMsTu (B OaiTax).
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[TpaBuIbHEIHA OTBET:
B sa3bikax C u C++ ecTh clieAyIoIye OCHOBHbIE BCTPOCHHBIE THIIbI JAHHBIX!

int: Lleouncnennplil Trm. Mcnonb3yeTces 1uis MpeICTaBICHMUSI HETbIX Yrcel (Kak MONOKUTENbHBIX, TAK H OTPHIATEIbHBIX)
6e3 mpoOHoif yacTu. TUIMIHEIH pa3mep: 4 OaiiTa.

char: CumBounbHbI# TuIL. Vcmons3yercst Muist IPEACTABICHHS OTASIBHBIX CHMBOJIOB, TAKHX Kak OyKBBI, IU(PbI U 3HAKH
npenuHaHus. Ha camom fene char XpaHUT 1e710€ 9HCiI0, IPEICTABISIONIEe CUMBOJ B COOTBETCTBHU C KOJUPOBKOM
(mampumep, ASCII). Turmansri pazmep: | GaidT.

float: BemecTBeHHBIH THIT ¢ OMUHAPHON TOYHOCTHIO. VICTIONB3YETCS ISt IPEICTABICHHUS YHCE C TUIABAFOIICH TOUKOH (TO
€CTb YHcel ¢ JPOoOHO# yacTblo). TurmmuHbIi pa3mep: 4 Oaiira.

double: BerectBeHHBII THTT ¢ IBOHHON TOYHOCTHIO. VICIONB3yeTCsI [JIs IPEICTABICHHS YHCEI C TUIABAIONICH TOYKO# ¢
OoutblLeit TOYHOCTBIO, ueM float. TunuuHslil pasmep: 8 Oaiir.

bool (romsko B C++): Bynesckuii (Jlorunueckuit) tum. Mcnoap3yeTces Uit IPEICTaBICHHs JTOTHUECKUX 3HAUEHHH: true
(uctuna) nin false (;1oxp). B C uist atux ueneit o0brdHO ncnonb3yetces int (rae 0 o3Havaer false, a nr00oe HeHyneBoe
3Ha4yeHue - true). Tunuunelii pasmep: 1 OaiT.

void: ITycroii tTun. O603HauaeT OTCYTCTBUE 3HAUCHUs. VIcTonb3yeTes st

o  YkazaHus, 4TO (hyHKIMS HE BO3BPAIIAET HUKAKOTO 3HAUCHHMS.

o OObsBICHNUS yHUBEPCAIBbHBIX yKa3aTenell (yka3zaTeael Ha JaHHbIe HEU3BECTHOTO THUIIA).

HOHOHHI/ITGJ’IBHO, CYLICCTBYIOT MOZ[I/Iq)I/IKaTOpBI, KOTOPBIC MOXKHO IMTPUMCHATH K HCJIOYHUCIICHHBIM THUIIAM JJII U3MCHCHUA UX
pa3Mepa u JuariadoHa 3HAYCHMI:

short: Cokpaiennbiii int. Tunuasbiil pazmep: 2 Oaiita.

e long: YBenuuennstii int. TumudnbIi pa3mep: 4 Gaiita (dacto, kKak 0OBIYHBIH int) win 8 GalT (Ha 64-OUTHBIX CHCTEMaX).
e long long (maumnnast co cranmapra C++11): Paciuupennstii long int. Tunmasbtil pazmep: 8 GaidT.
e unsigned: O3nHauaer, 9TO IIEIOYUCICHHBIH THTI HE MOKET OBITh OTPHIATEHHBIM, UTO MTO3BOJISIET PACIIHPHUTD AHATIA30H
MOJIOXKUTENIbHBIX 3HaUeHU. Hampumep, unsigned int.
TecrupoBanune (Bapuanr 2).
HNupexc n
coaep:kaHue HNuauxaropsl .
o . TecToBbIE 3alaHUuA IJISl MPOMEKYTOYHOU aTTECTAlUMA
(opmupyemoit KOMIIeTEeHIU
KOMIICeTCHIIUN

OIIK-6

Crnioco0eH pa3pabaTsiBaTh
ANTOPUTMBI U
KOMIIBIOTEPHBIC
NIPOTPaMMBbl, IPUTOJHBIE

HJIK OIIK-6.1

3HaeT NPUHLUIBI
CO3/1aHUs KOMIIBIOTEPHBIX
MIPOTPaMM, HCTIOIB3YEMbIX
B OnomH(pOpMaTHKE U

3aanue KOMOMHUPOBAHHOIO TUIIA C BLIOOPOM 0THOTO MJIH HECKOJBLKHUX BEPHBIX OTBETOB U3
YeThbIpex NMpeayio:KeHHbIX U apryMeHTanueil Bbioopa

Bonpoc 1.
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JJIA IPAKTUYECKOro
NMPUMCHCHUA

OMOUH)KEHEPHU

HJIK OIIK-6.2
Hcnonb3yeT coBpeMeHHbIE
IT-rexHOMOTHYM TIPU cOOpE,
aHanm3se, 0opaboTke u
HpeNCTaBICHUH
nHpOpPMAUH

OIIK-7

CriocoOeH TOHUMATh
MPUHIHUIBI pabOThI
COBPEMEHHBIX
HH(POPMAIIMOHHBIX
TEXHOJIOTUH U
UCTIONIb30BaTh UX IS
peleHus 3a1a4
npo¢heCCHOHATBHOM
JIeSITEIbHOCTH

UK OIIK-6.3
Hcnone3yeT HaBBIKK
CO3IaHHS KOMITBEOTEPHBIX
nporpamm, 6a3 JTaHHBIX U
WHBIE MPOTrPaMMHBIX
MPOJYKTOB, HCIOJIB3YEMBIX
B OMOWH)KEHEPHU H
OuonHpopmaTnke

HJIK OIIK-7.1
JemoHcTpupyeT
TEOPETHUECKHE U
MPaKTHYECKUE HABBIKU
HCIIOhb30BaAHHUS
COBPEMEHHBIX
HH(pOPMAIHOHHBIX
TEXHOJIOTH B 00J1aCTH
npodeccuaHaTbHON
JIeATENHEHOCTH

HJIK OIIK-1.2
Hcnonb3yer coBpeMeHHbIE
nHpopMannoOHHbIE
TEXHOJIOI'MU B paMKax
OCBOCHHS MaTepHaia u
peanu3anyy 3a1a4 B
obmactn
poheCCHOHATBHOM
JeATENbHOCTH

Yto u3 MCPCUUCIICHHOT'O ABJISACTCSA KOPPCKTHBIM CII0c000M OOBABICHUS LCJOYUCIICHHOM HepeMeHHOﬁ B C?

A) int x;

B) integer x;
C) x : integer;
D) define x int;

[IpaBunpHBIC OTBETHL: A
AprymeHTanus:

A) int X; - DTo cTaHmApPTHEIN U MPaBWIBHBIN CTOCO0 OOBSIBICHUS TIEIOYHUCIICHHON epemenHoii B C. CHavana
yKa3bpIBACTCS THUI JaHHBIX (int), 3aTeM UM IEPEMEHHOH (X), ¥ B KOHIIE CTABUTCS TOYKA C 3aISITOM.

B) integer x; - B C uet Tuma gaHHsIxX integer. [IpaBUbHbINA THIT IS HENBIX 9UCE - iNt.

C) x : integer; - DT0 CHHTAKCHC, UCTIONB3YEMBbIi B HEKOTOPBIX APYTUX SI3BIKAX MPOrPAMMUpPOBaHHS (HAIPHUMED,
Pascal), no He B C.

D) define X int; - DTo mpenporieccopHast AUPEKTHUBA, HCTIOIb3yeMast JJIs ONPEICICHIS MaKPOCOB. XOTS 3TO MOKHO
HCIIONB30BAaTh JUIS CO3/IaHMUs NICEBIOHMMA int, 3TO HE CTaHIAPTHBIH CII0c00 0OBABICHUS EPEMEHHON U MOXKET
NPUBECTH K myTaHHIe. Kpome Toro, naxe eciu Obl 3T0 paboTaio, nepeMeHHas He Oblia Obl 00bsIBICHA
haxmuuecku 10 €€ UCTIOIb30BAHHSI.

Bonpoc 2.
YTO U3 NEPEYUCIEHHOT0 BEPHO OTHOCUTENBHO yKazareseil B C?

A) Ykazartenp XpaHHT aJIpec IepEMEHHON B TAMSTH.

B) Ykazarens MOKET yKa3bIBaTh TOJLKO Ha TIEpEMEHHBIC THTA int.

C) Ykazarenb 00BSIBISIETCS C TOMOIIBIO CUMBOJIA *.

D) NULL - 370 criermansHoe 3Ha4€HHE, KOTOPOE MOXKET OBITh MPUCBOCHO YKA3aTeN0, 4TOOB 0003HAYHTh, UTO OH
HE YKa3bIBA€T HU Ha KaKOH OOBEKT.

[paBunpabie oTBeTHL: A, C, D
AprymeHTanus:

A) Ykazarenb XpaHHUT aJjpec NepEeMEHHOH B MaMsTH. - IT0 QyHIaMeHTanbsHOe onpeienienne ykasaress. OH
"yKa3bIBaeT" Ha MECTO B AMSITH, I/1€ XPaHUTCS 3HAUEHHUE NIEPEMEHHOM.

B) YkazaTenp MOXeT yKa3bIBaTh TOJILKO Ha MEpEeMEHHbIC THITA int. - DTO HEBEPHO. YKa3aTell MOTYT yKa3bIBaTh Ha
IepeMeHHbIe JTF000T0 THTa JaHHEIX (int, char, float, cTpykTypsl, 1 T.1.). BaxkHO, 9TOOBI THI yKa3aTels
COOTBETCTBOBAJ THUILY IIEPEMEHHON, HA KOTOPYIO OH YKa3bIBAeT.

C) Ykazarenp 00BSIBIAETCS ¢ TOMOIIBIO0 CUMBOJIA *. - JIEHCTBUTEIHHO, CHMBOJ * HCIIONB3YETCS TIPH OOBABICHUN
ykaszatens. Hanpumep, int *ptr; o0BsIBIAET yKa3zaTens ptr Ha IEJI0€ YNCIIO.

D) NULL - a0 crienuanbHoe 3Ha4€HHE, KOTOPOE MOXKET OBITH MPUCBOEHO YKA3aTEI0, YTOObI 0003HAYUTH, YTO OH
HE yKa3bIBaeT HU Ha Kakoi 00bekT. - NULL (mmm 0) ncnonb3yeTcs st 0003HaueHus "HyneBoro" ykaszaTels, TO
€CTb yKa3aTessl, KOTOPbIA B JAHHBIH MOMEHT He YKa3bIBaeT HU Ha KAKOW JOMYCTHMBIH aJpec B MaMsITH. DTO
TI0JIE3HO ISl n30eKaHus OIMOOK pa3bIMEHOBaHMs (IOMBITKH JOCTYIA K MAMSITHU 110 He/ICHCTBUTENEHOMY aJIPecy).
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Bonpoc 3.

Kaxﬂe U3 cIeayomuX GYHKIHUN SBISIOTCS YacThIO CTaHJapTHOW Onbanorekn BBoja/BeiBoja C (stdio.h)?

e A)printf

e B)scanf

e C)sqrt

e D) fopen

[IpaBunpaEIe 0TBETH: A, B, D

ApryMeHTanus:

e A) printf - ®ynkiwms printf ucnonb3yercs s GopMaTHPOBAHHOTO BBIBOIA TAHHBIX HA CTAHIAPTHBINA BBHIBOJT
(00b14HO 3Kpan). OHa SIBIISCTCS KIFOYEBOi YyacThio Oubnmnoreku stdio.h.

e  B) scanf - ®yuknust scanf ucrmonb3yercs A1 GOpMATHPOBAHHOTO BBOJIA JAHHBIX CO CTAHAAPTHOTO BBOA (OOBIYHO
kiaBuaTypsl). OHa Takke BXoauT B stdio.h.

o C)sqrt - dyukims sqrt BEIYKCISIET KBaApaTHBIN KOpeHb yrcia. OHa onpejeera B oubnunoteke math.h, a e B
stdio.h.

e D) fopen - ®yuxkuus fopen ucnons3yercst At OTKpbITH (aiiina. OHa sBisieTCst 4acTbio oubnuoTeku stdio.h u
MO3BOJIACT padoTath ¢ (aiiiaMu UIst YTCHUS U 3aIHCH.

Bonpoc 4.

Kakwne u3 cnenyromux yTBep:kIeHUHA 0 MaccuBax B C ABISAIOTCS BEPHBIMH?

e A) IHaeKCHl 37IEMEHTOB MacCHBa HAUMHAIOTCSA C 1.

e B) Bce anemMeHTH MaccrBa IOJDKHBI OBITh OHOTO THIIA JaHHBIX.

e () Pasmep maccuBa JIOJKEH OBITh M3BECTEH BO BPEMsI KOMITMIISILIMH, €CJIM MACCUB OOBSIBIICH JIOKAJIBHO (BHYTPH
GbyHKIHN).

e D) [Ipu nepenave maccuBa B QyHKIHUIO, TIEPEIACTCS KON MACCHBA.

[IpaBunbabIe 0TBETHL: B, C

AprymeHTanus:

e A) VHIeKcrHl 31IeMEHTOB MaccuBa HaunHaroTes ¢ 1. - HeBepHo. B C (kak 1 BO MHOTHX JIPYTHX S3BIKAX ), HHICKCHI
maccuBoB HaunHatores ¢ 0. [lepBblit anemeHT MaccuBa umeeT unjeke 0, Bropoit - 1, u tak jgasnee.

e B) Bce anmemMeHTH MaccrBa TOJDKHBI OBITH OHOTO THTIA JaHHEIX. - BepHo. Maccus B C - 3TO yrmopsA0o4eHHBIN
HA00p AIIEMEHTOB 00HO20 U MO20 JHce TUTA JAHHBIX (Hampumep, int, float, char, wmm naxe CTpyKTypsI).

e () Pasmep maccuBa HOKEH OBITH H3BECTEH BO BPEMST KOMITHIIALINH, €CJIH MACCUB OOBABIICH JOKAIBHO (BHYTPH
¢yHKunn). - BepHo, 111 MacCHBOB, OOBABICHHBIX JIOKAJIBHO, pa3Mep JOKEH OBITh KOHCTAHTON BPEMEHH
KOMITUJISTH. MOKHO MCIIOJIb30BaTh TUHAMUYECKOE BhIeeHne mamstu (malloc), eciim pa3mep MaccuBa 3apaHee
HEM3BECTEH.

e D) Ilpu nepenaue MaccuBa B (pyHKITHIO, IepeaaeTcst Konmus MaccuBa. - HeBepro. [Ipu nepemaue maccuBa B
(YHKIMIO, IepeaaeTCs yKa3ameb Ha IEPBBIH 2JIEMEHT MaccuBa. JTO O3HAYAET, YTO (DYHKIUSI MOXKET U3MEHSTh
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HUCXO0IHBINM MaccuB. Komus MaccuBa He co3aercs.

Bonpoc 5.
Kakoit u3 cieayronmx crmoco60B HHUHAIN3AIINN MAacCHBa int arr[S] SBIIETCS KOPPEKTHBIM?

A)intarr[5] ={1, 2, 3, 4, 5};

B) intarr[5] = {1, 2, 3};

C) intarr[5]; arr = {1, 2, 3, 4, 5};
D)intarr[] = {1, 2, 3, 4,5};

[paBunbabie oTBeTHL: A, B, D
ApryMmeHTanus:

A) intarr[5] = {1, 2, 3, 4, 5}; - D10 npaBUIIBHBIN CIOCOO MHHUIMATH3AINHE MaCCHBa TP 00BsiBICHUH. Bee 5
SIICMEHTOB HHHUIHATH3UPYIOTCS 38 JaHHBIMH 3HAYCHHUSIMH.

B) int arr[5] = {1, 2, 3}; - Oro Toxe nmpaBuIbHBII cr0c0o0. B 3TOM ciiydae, mepBbie TPH dIEMEHTA
MHUIUATM3UPYIOTCS 3HAaUeHUSIMH 1, 2 1 3, a oCTalbHBIC AJIEMEHTHI (B JAaHHOM ciiydae, arr[3] u arr[4])
HMHULHAATM3HPYIOTCS HYJISIMHU 110 YMOJTYQHHUIO.

C) intarr[5]; arr = {1, 2, 3, 4, 5}; - D10 He KOPPEKTHO. BbI HEe MOKeTe MPUCBOUTH MACCUB TAKUM 00pa30M MOCIe
o0bsBreHmst. Oneparop npucBauBanus {1, 2, 3, 4, 5} MOKHO HCIIOIB30BATH TOIBKO BO BPeMst OOBSIBICHUS
MaccuBa. B aTom ciiydae noTpeOyercst HCIoNIb30BaTh HUKII, YTOOBI IPHCBOUTD 3HAYCHHS KAXKIOMY JICMEHTY T10
OT/CIIbHOCTH.

D) intarr[] = {1, 2, 3, 4, 5}, - D10 Takxke npaBuabHO. ECIM BB HHAIIMATH3UPYETE MACCUB MPU OOBSBICHAH,
OITyCKasi pa3MEpPHOCTh, KOMITHIISITOP ONPENENIUT pa3Mep MacCHBa Ha OCHOBE KOJIMUECTBA MPEJOCTABICHHbBIX
HUHUIMAJIN3aTOPOB.

Bonpoc 6.

UTo MpOU30#IET, €CIIU BbI MOMBITACTECh 00PATUTRLCS K 3eMeHTy MaccuBa int arr[10] ¢ uagekcom 10 (Hampumep,
arr[10])?

A) IIporpamma BBILAACT OMIMOKY KOMITHIISIIIAH.

B) IIporpaMma BeIgacT ommMOKy BpEeMEHH MPH BHIOIHEHHH.

C) [Iporpamma npoJOIKHUT paboTy, HO Pe3ysIbTaT OyIeT HEelPEaCcKa3yeMbIM.
D) IIporpamma aBTOMaTH9YECKH YBEIHMYHUT pa3Mep MacCHBA.

IIpaBusbHbie oTBeTH: B, C
AprymeHTanust:

A) IIporpamma BBIIACT OMIUOKY KOMITIIIAINH. - KOMIUIATOp 0OBIYHO He 0OHAPYKUBAET BBIXOJ 32 TPAHUIIBI
MacCHBa BO BpeMsI KOMIIIIAINH (OCOOCHHO €CITM MWHACKC SBISIETCS mepeMeHHol). [ToaToMy ommOKy KOMIHIISAINH,
CKopee Bcero, He Oyier.

B) IlporpamMma BeIgacT ommOKy BpeMEHH BBITIOTHEHHUS (segmentation fault uimwm momoOHOE). - DTO 00UH U3
BO3MOXKHBIX pe3yJibraToB. OOpalieHne K NaMsITH 3a MpejieaMu BbIICIICHHONW 00JIaCTH MOXKET NPUBECTH K OLTHOKE
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cerMeHTanuu (segmentation fault) uiam apyromy THITy OIIMOKH BPEMEHH BBIIIOJIHEHHS, KOTOPAs 3aBEPILIHT
IpOrpamMmmy.

C) IIporpamma npoomKUT paboTy, HO pe3yNbTaT OYCT HEMPEACKa3yeMbIM. - DTO Opy2oti BO3MOXKHBIN PE3yJIbTaT.
B C Het aBTOMaTHUYECKOW POBEPKHU TpaHuIl MaccuBa. OOparenue k arr[ 1 0] MOKeT MPUBECTH K YTEHHUIO FITH
3amucu B 00/1aCTh MaMSTH, KOTOPasi He MPUHA/ICKUT MACCHBY. DTO MOKET IIPHBECTH K HEIPEACKA3yEeMbIM
pe3ynbTaTam, HOBPEXKICHUIO TaHHBIX, 3aBHCAHUIO TIPOrPaMMBI HIIH APYTHM HEOXKHIAHHBIM ITpodieMaM. DTO OUH
13 CaMBIX ONIACHBIX THIIOB OMIHMOOK B C, HOCKOIBKY HX TPYIHO OTJIABIMBATH.

D) IIporpamma aBTOMaTHYECKH YBEIIMIHAT pa3Mep MacCHBa. - DT0 abcontomuo Hegepro. C HEe IPEIOCTABISACT
ABTOMATHYECKOTO PACIIUPEHUsI MaCCUBOB. Pazmep MaccuBa (PUKCHPYETCS ITPU €ro OOBSBICHHUN.

Bonpoc 7.
Kakue n3 crenyonmx yTBepKIeHUH BEpHBI IIPH Nepeiaue MaccuBa B hyHKuuio B C?

A) BHyTpu QyHKINH MOXHO y3HAThH pa3Mep MaccuBa ¢ MOMOIIbIO orepaTopa sizeof.

B) dyHkIus nomyyaeTt KOMHI0 MacCUBa, IIO3TOMY U3MEHEHHUSI BHYTPH (DYHKIIMU HE TOBJIUSIOT Ha UCXO/IHBIN
MacCCHB.

C) OyHKIws monyvaeT yKaarelb Ha MEPBbI 2JIEMEHT MacCHBa.

D) Pa3mep maccuBa HE0OXOAUMO HepenaBaTh B pyHKIUIO OTACIBHBIM [IAPaMeTPOM (€ciu TpeOyeTCs 3HATh ero

pasmep).

[paBunpabie oTBeTH: C, D
ApryMeHTanus:

A) BHyTpHu (QyHKIIMH MOKHO y3HATh pa3Mep MacCHBa ¢ MOMOIIIBIO oriepaTopa sizeof. - 1o nesepro. Baytpu
(byHKIMH, KOT/]a MacCHB IepeIaeTcsl Kak apryMeHT, OH "mipeoOpa3yeTcst” B yKka3aTesb Ha CBOM MEpPBbIN 3JIEMEHT.
Omnepartop sizeof BepHeT pazmep yKaszarels, a He pa3Mep HCXOHOI0 MacCHBa.

B) ®ynK1us moyyaeT KOMHUIO MacCHBa, MO3TOMY U3MEHEHHUS BHYTPH (QYHKIIUHU HE TIOBIHAIOT HA UCXOIHBIN
MaccuB. - IT0 Hegepro. Kak yxe roBopuiiock, QyHKIHUS MMoJydaeT yKkasaTelb Ha epBbIi 3JIEMEHT MacCHBa.
CrenoBartenbHO, N3MEHEHHUS, ClIeNIaHHbIC BHYTPH (QYHKIMHU (HarpuMep, N3MEHEHHEe 3HaUSHNS SJIEMEHTa MacCuBa),
nO6UAIOM Ha NCXOJHBIH MacCHB.

C) ®yHKMs MoJTydaeT yKa3arelb Ha IePBbI 2JIEMEHT MacCUBa. - ITO gepHo. DTO OCHOBHON MEXaHHU3M IepeIadn
MaccuBoB B pynknnu B C.

D) Pa3zmep maccruBa HEOOXOAMMO NepeaBaTh B (DYHKIIMIO OTAEIBHBIM ITapaMeTpoM (ecian TpeOyeTcs 3HaTh ero
pasmep). - DTO gepHo U SABIACTCS XOpoIIel mpakTukoi. [TockonbKy sizeof He paboTaeT KOPPEKTHO BHYTpHU
¢yHKIHHU (CM. MyHKT A), eclii (GYHKIIUH HY>KHO 3HaTh pa3Mep MacCHBa, €ro HY)KHO NepeaaTh Kak OTASIbHBIN
aprymMent. 3To 0coO€HHO Ba)KHO, eciii (QYHKIIMS JOJDKHA 00padaThIiBaTh BCE SJIEMEHTHI MaCCHBA.

Bonpoc 8.
B KakoM u3 CIACIYIONUX [IHKJIOB TapaHTHPYETCs XOTS ObI OJIHOKPATHOS BBIIIOJTHEHUE TEJIa IIHKIIA?

A) for
B) while
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e C)do...while

e D) Hu B 01HOM U3 NEpEUUCICHHBIX

Ba otset: C) do...while

ObocuoBanwue: Lluxr do...while cHagana BRITIOTHSIET OJI0K KOZA, a 3aTeM IPOBEpsIeT ycinoBue. Takum oOpa3oM, Terno
[UKJIa BCET/Ia BRITIOTHACTCS XOTs ObI onuH pa3. Lukisl for n while mpoBepsroT ycimoBue nepe1 BHITOIHEHHEM, I03TOMY
TEJIO IIUKJIA MOKET HE BBIIIOJIHUTHCS HU pasy.

Bonpoc 9.

Kakoii u3 cieayromux GpparMeHTOB KOAa BeIBeIeT Yncia oT 1 10 10 BKIoYuTeNIbHO?

e A)for(inti=0;i<10;i++) { printf("%d ", i); }

e B)for(inti=1;i<=10;i++) { printf("%d ", i); }

e C)inti=1;while (i <=10) { printf("%d ", i); i++; }

e D)inti=1;do{printf("%d ", i); i++; } while (i < 10);

[pasensusbiii oteet: B) for (inti=1; i <= 10; i++) { printf("%d ", i); } u C) int i = 1; while (i <= 10) { printf("%d ", i);

i++; }

O06ocHOBaHUE:

e A)Brmener uncia ot 0 10 9. Yenosue i < 10 ocTaHaBIMBaeT MUK IpH 1 = 10, He BKIIOYAL €T0.

e B) Brener uncna ot 1 1o 10, kax u TpedyeTcs. Yenosue i <= 10 mo3BoisieT BKIIOUUTH 10.

e () BrBener uncna ot 1 1o 10, kak u TpedyeTcs. Yenoue i <= 10 mo3BoisieT BKIIOUUTH 10.

e D) Beieaer uncia ot 1 10 9. Yeiosue i < 10 ocTaHaBiauBaeT MUK IpH 1 = 10, He BKIIFOYAs €10, XOTS TEJIO UK
BBITIOTHSETCSI MUHUMYM OJTUH pa3.

Bonpoc 10.

Kakue kiroueBble C10Ba UCTIOIB3YIOTCS st ipepbiBanust 1ukia B C/C++? (Bpibepure Bee MoIX0s1IUE BApUAHTHI)
e A) break

e B) continue

e C)return

e D) exit

[pasunbHelii oteet: A) break u B) continue

ObocHoBaHwMeE:

e break: [IpepriBaeT BRIOTHEHNE UKJIA U TIEPEIACT YIPABICHUE OTIEPATOPY, CIEAYIOMIEMY 3a IIUKIIOM.
e  continue: [IpepprIBaeT TEKyIIyI0 HTEPAIIUIO IIUKIIA M IEPEXOANT K CIIeTYIOIIEH HTepaIii.

e return: BerxonuT u3 Texymiei GpyHKINM, B KOTOPOH HAXOTUTCS UKL

e  exit: 3aBepraeT BHITOTHEHNE BCEH MPOTPAMMBL.

Bonpoc 11.
Kaxoii onepatop ucnosnb3yercst Juisi BBIBOAA JaHHBIX B KOHCOJIb B C++?
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A) scanf

B) printf

C) std::cout

D) std::cin

[pasensubrii otBet: C) std::cout

O6ocuoBanue: Std::Cout - 370 06BEKT KiTacca ostream, TPEACTABISIONINI CTAHAAPTHBIN MOTOK BBIBOIA (OOBITHO
KkoHcob) B C++. std::cin ncnomp3yercs it BBoza. scanf u printf - 3o pyukiun n3 C, KOTOPHIE TaKKe MOKHO
ncnonb3oBath B C++, HO std::cout u std::cin sBISIOTCS YacThiO cTaHAAapTHOW OnOmmoTtekn C++ u Oonee
TUIOOE30MACHBI.

Bonpoc 12.

Kakoii 00beKT Ki1acca UCIIOb3yeTC s sl 3alHCH TAaHHBIX B (aiin B C++?

e A)std:cin

e B) std::cout

C) std::ofstream

e D) std::ifstream

Bam otser: C) std::ofstream

Oo6ocHoBanue: Std::ofstream (output file stream) - ato kiacc mis 3anucu nanubIx B daitn. std::ifstream (input file
stream) MCTIONB3YETCS JUIsl UTCHUSE TaHHBIX U3 (aiina. std::cin u std::cout mpeaHazHAYEHBI ISt PAGOTHI ¢ KOHCOJIBIO.

Bonpocl3.

Kakoii 3aroyioBoYHbIH (aiii He0OX0ANMO ITOAKIFOYUTE JUIs paboThl ¢ Gainamu B C++7?

e A)iostream

e B) fstream

C) stdio.h

e D) iostream.h

Bam otser: B) fstream

ObocHoBaHme: 3aroJ0BOYHBIN (aitn <fstream™> coaepKHT orpeesieHus KiaccoB ifstream, ofstream u fstream, KoTopeie
HCTIONB3YIOTCS s paboTHI ¢ daitmamu. iostream HeoOxomum 1yt std::cin u std::cout. stdio.h - 310 3aromoBouHsI daiin
n3 C, mpeocTaBisromuil pyHKIun Uit paboTsl ¢ daimamu, Ho fstream npeamouturensaee B C++. iostream.h -
yCTapeBIIHA 3aT0JOBOYHBIN (aii.

Sanafme 3aKPbITOIro TUIIA HA YCTAHOBJCHUE COOTBETCTBUA

Bonpocl4.
YcraHoBUTE COOTBETCTBHE MEXIY TPUMEpaMH KOJa WK onucanusMu (JIeBast KOJIOHKA) M COOTBETCTBYIOIIUMHU
KOHLENIMSIMH/0cOOCHHOCTSIMU Hcnonb3oBanus onepatopos if u else B C/C++ (IpaBast kosionka). Kaxknomy ssiementy

35




JIEBOI1 KOJIOHKH COOTBETCTBYET TOJILKO OJIMH 3JIEMEHT IIPaBOi KOJIOHKH.

JleBas xononka (IIpumeps! koga/Onncanust)

1. Kogx, koTopblil IPOBEPSIET, SBISETCS JIM YUCIIO MOJOKHUTEIbHBIM, OTPULIATESILHBIM I HYJIEM, H BBIBOJHUT
COOTBETCTBYIOIIEE COOOIICHHE.

2. YmporeHHas 3aIMCh YCIOBHOTO IPUCBAWBAHNUS 3HAUCHHA MTEPEMEHHOI, n30eras MoIHOi KOHCTpYKIuH if...else.

3. Curyanus, Kor/a BIOKEHHBIH omnepaTop if He mMmeeT 00Ka else, 1 MOKET BOSHHKHYTh HEOJTHO3HAYHOCTh B TOM, K
kakomy if oTHOCHTCH else.

4. Tlpumep rkoma: c++ if (x > 0) if (y > 0) std::cout << "Both positive"; else std::cout << "X is not positive";

[IpaBas xomonka (Konnenm/OcoOeHHOCTH)

A. Dangling else problem

B. TepnapHslit onepaTop

C. if...else if...else koucTpyKITHs

D. else otHOCHTCS K OnKaiinieMy He3akpbIToMy if

VcTaHOBHUTE COOTBETCTBHE:

o 1-7

o 2-7

o 3-7

o 4-7
[IpaBunbHbIN OTBET:
e 1-C

e 2-B

e 3-A

e 4-D

Bonpoc 15.

YcTaHOBHTE COOTBETCTBHE MEXKIY OIMUCcaHUAME (JIeBast KOJIOHKA) M COOTBETCTBYIOIUMH oreparopamu nukia B C/C++

(ITpaBas xonoHKa). Kaxk1oMy OIEICaHUIO COOTBETCTBYET TOJIBKO OJIUH OTIEPaTop.

Jleas xosonka (Onrcanus)

1. [uki, KOTOPEIA TapaHTUPOBAHHO BBITIOTHHUTCS XOTs ObI OJIHH pas3.

2. beckoHe4HBIN UK.

3. IImki, KOTOPBIH MO3BOJISICT BBIIOIHATE OJI0K KOJIa JI0 TEX MOp, IMOKa 3aJaHHOC YCIIOBUE UCTHHHO.

4. 1Iuki1, KOTOPBIN TPeOyeT ABHOTO YKa3aHUS HHUIIHAINA3AIIUH, YCIAOBUS M OOHOBJICHHSI CYCTYMKA (MHKPEMCHTA HITH
JIEKPEMEHTA).

IMpaas komouka (Onepatopsr)

A. for

B. while

C. do...while
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D. for(;;)
YcTaHOBUTE COOTBETCTBHE:

e 1-?
o 2-7
e 3-7
o 4-7
[IpaBunbHbIN OTBET:
e 1-C
e 2-D
e 3-B
e 4-A

3aua1me 3aKPbITOI0 THIIA HA YCTAHOBJICHHE MMOCJIET0BATECJIbHOCTH

Bonpoc 16.

Pacmionoxure cieayroniye AeHCTBUS B IPaBHIBHON MOCIIEIOBATEIBHOCTH, OMMCHIBAIOIIEH MTPOIECC NCTIONB30BAHMS
¢yakunn B C/C++.

JeicTBus:

A. BezoB ¢ynkunu: Vcnons3oBanne nMeHHN (DYHKIINH C Iiepeiadeii HeOOXOANMBIX apI'yMEHTOB JUIsl BHITIOJIHEHNUS €&
KoJa.

B. O0psBnenne Gpynkuuu (Function Declaration/Prototype): Yka3anue MMeHH QYHKIIUH, THITA BO3BPAIIaeMOTr0
3HAYEHHS ¥ THIIOB apIyMEHTOB.

C. Onpenenenue Gpyunknuu (Function Definition): IIpenocraienue GpakTHUECKOrO KOIa, KOTOPbINA OyeT BHIOIHEH
IPH BbI30BE (DYHKIIUH.

YcTaHOBHUTE MOCIIEIOBATENBHOCTE (Hampumep: A -> B -> C):

?2->2->72->7

IIpaBunbHBII OTBET:

B->C->A

Bonpoc 17.

Pacnonoxure cnenyromue 1eicTBUS B IPaBUIIbHON MOCIE0BATEILHOCTH, OMMUCHIBAIONIEH IPOIIECC UCTIOIB30BaAHUS
cTpyKTyphl B C/C++.

JetictBus:

A. JTocTym K WwieHy cTpyKTypbl: Mcronb30Banue oneparopa . (ToYKa) Wi -> (CTpeska) JJisk OMydeHUsT WA U3MEHEHUS
3HAYECHUS OJTHOTO M3 MOJICH (WICHOB) CTPYKTYPHI.

B. O6wsBaenue cTpyktypsl (Structure Declaration): OnpeneneHue HOBOTO THIIA JAHHBIX, COCTOSIIIETO U3 HECKOJIBKUX
TIEPEMEHHBIX (WICHOB) PA3ITUYHBIX TUIIOB.
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C. Coznanue sk3eMIusipa cTpyKTypsl (Structure Instantiation): Beraenenue naMsTy aJis IepeMEHHO THIIA CTPYKTYPBI.
D. Nnnnmanu3zanus wieHoB cTpyKTypsl (Structure Initialization): [IprcBoeHre HaYaIbHBIX 3HAYEHHUH YIeHAM
CTPYKTYpBI IIPU CO3/IaHHUHU IK3EMILLIPA.

VYcTaHOBHUTE MOCIIEIOBATENFHOCTE (Hapumep: A -> B -> C -> D):

?7->7->7->7

[IpaBunbHbIN OTBET:

B>C->D->A

3a;1afme OTKPBLITOI'O THIIA C PAa3BEPHYTBIM 0TBETOM

Bonpoc 18.
Hanwmmre ¢yaknmio Ha s3pike C/C++, KOoTOpas NpWHIMAaeT Ha BXOJ IEIOYHCICHHBI MaccuB u3 20 3JIEMEHTOB U
BO3BpAIlacT MAaKCHMAJIbHOE 3HAYCHME, COJEpXKalleecss B 3TOM MaccuBe. ECIM MacCHB COAEPKHUT CIEAYIOIIHE
9JIEMEHTBHI:

{5,12,8,23,9,1,15,3,18, 2,7, 11, 19, 4, 21, 6, 14, 10, 16, 25}

IIpaBunbHbIN OTBET:
int findMax(int arr[20]) {
int maxVal = arr[0]; / Uaunuanu3upyeM 3HaUCHUEM JJIEMCHTa MacCHUBa

for (inti=0;i<20; ++i) {
if (arr[i] > maxVal) {
maxVal = arr[i];
}
}

return maxVal;

}

/lucrionp3oBanue QyHKIMA
int myArray[20] = {5, 12, 8, 23,9, 1, 15, 3, 18, 2, 7, 11, 19, 4, 21, 6, 14, 10, 16, 25};
int maxValue = findMax(myArray);
std::cout << "MakcumanbHoe 3HaueHue: " << maxValue << std::endl; / BeiBoa: MakcumaiibHOE 3HaUYeHHE: 25

Bonpoc 19.

Hammmmre ¢ynknmio Ha s3pike C/C++, KOTOpask MpUHUMAaET Ha BXOJ LIEJIOYHCIEHHBIH MaccuB u3 20 3J€MEHTOB U
COpTHpYET ero no yoObBaHuio. lcnonbe3yiite nr000H M3BECTHBIH BaM ajrOPUTM COPTUPOBKH (HapuUMep, COPTHPOBKY
ITy3bIPHKOM, COPTHPOBKY BCTaBKaMH WJIM COPTHUPOBKY BbIOOpOM). DYHKIMS MOJDKHA M3MEHSTHh caM IepefaHHbINd
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MaccuB. Eciii MaccUB COEPKUT ClIEIYIONINE JIEMEHTHI:
{5,12,8,23,9,1,15,3,18, 2,7,11, 19, 4, 21, 6, 14, 10, 16, 25}

[IpaBunbHbIN OTBET:
// CopTupoBKa My3bIpbKOM (MOIH(pHUIpOBaHHAS IS YOBIBAHII)
int sortArrayDescending(int arr[20]) {
for (inti=0;i<19; ++i) {
for (intj=0;j<19-i; ++j)) {
if (arr[j] < arr[j + 1]) { // I3meneHo ycnoBue It yOBIBaHUS
// OOMEeH dIIeMEHTOB
int temp = arr[jl;
arr[j] = arr[j + 11;
arrfj + 1] = temp;
}
}
}
}

/[Mcnonp3oBanue QyHKIMN
int myArray[20] = {5, 12, 8, 23, 9, 1, 15, 3,18, 2, 7, 11, 19, 4, 21, 6, 14, 10, 16, 25};
std::cout << "HcxonHblil maccus: ';
for (inti=0;i<20; ++i) {
std::cout << myArray[i] <<"";

}

std::cout << std::endl;
sortArrayDescending(myArray);

std::cout << "OrcoprupoBaHHbiii Maccus (110 yObIBaHMIO): "
for (inti=0;i<20; ++i) {
std::cout << myArray[i] <<"*;

}

std::cout << std::endl;

Bonpoc 20.
[Mepeuncnute OCHOBHBIE METOIBI M (DYHKIMH TSl pabOTHI CO CTPOKAMH, TIPEA0CTABIISIEMbIE KitaccoM std::string B si3bIKe
nporpammupoBanust C++. st Kaxaoro MeTona/GyHKIMH yKaKUTE ero Ha3BaHHe, KPaTKOe OIMCaHUE U IPHMeEp
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UCIIOJIb30BAaHUA.

IIpaBunbHBIN OTBET:
Knacce std::string n3 6ubnnorekn <string™> nmpenocTaBisieT MOIIHBIC U YI00HbBIE CPEACTBA I pabOTHI CO CTPOKAMHU B
C++. BoT HEKOTOpBIC U3 OCHOBHBIX METOJIOB U (PYHKIIUIA:

operator= (mpucBanBanue): [IprcBanBaeT oHON CTPOKE 3HAUCHUE JPYTOMH.
Omnmcanue: [IprcBanBaeT cTpoke HOBOE 3HaUeHUE. MOKeT IPUHUMATh IPYTYIO CTPOKY, CTpoKy C-style (maccus char)
WJIN OTJICNIBHBIA CHMBOJL.

append(): /loGaBiseT TEKCT B KOHEIl CTPOKH.
Omnucanue: J[oGaBasieT CUMBOJIBI B KOHEI[ CTPOKUA. MOKET MPUHUMATH IPYTYI0 CTPOKY, CTpoky C-style uiau ykazaHHoe
KOJIMYIECTBO CHMBOJIOB 3 JAPYTON CTPOKH.

insert(): BcTaBisieT TEKCT B CTPOKY B YKa3aHHYIO HO3HUIIHIO.
Ommcanne: BeTapnsieT cHMBOIIBI B CTPOKY 110 YKa3aHHOMY MHJICKCY.

replace(): 3aMeHseT YacTh CTPOKH JPYTOH CTPOKOH.
Omucanue: 3aMeHseT yKa3aHHOE KOJIMYECTBO CUMBOJIOB B CTPOKE IPYTrOil CTPOKOIA.

substr(): Co3maet moaACTpoKy.
Omnucanune: Bo3Bpaiaer HOBYIO CTPOKY, COJIEPIKAILYIO MOJCTPOKY HCXOIHON CTPOKH.

find(): HaxoauT nepBoe BXOXIEHHUE MOJICTPOKH.
Onucanmne: UimeT mepBoe BXOXJICHHE YyKa3aHHOW TMOJICTPOKM B CTpoKe. Bo3BpaimaeT WHIEKC MEpBOro CHUMBOJA
HalJeHHOH MOJICTPOKH miH std::string::npos, eciu noJICTpoKa He HalieHa.

rfind(): HaxonuT mocnegHee BXOKACHUE MTOICTPOKH.
Omnucanune: WieT mocieqHee BXOXIECHHE YKA3aHHOW MOJCTPOKH B CTpOKe. Bo3BpaiaeT WHAEKC MEPBOTO CHMBOJIA
HaWJICHHO!N MOICTPOKH wiH std::string::npos, eciu MoACTpoKa He Hal/ieHa.

length() / size(): Bo3BpamaeT IIMHY CTPOKH.
Omnucanune: Bo3BpaliaeT KOJMYECTBO CUMBOJIOB B CTPOKe (HE BKIIHOUAs 3aBEpILIAIOLIMN HYJIEBOH CHMBOJ, KOTOPOTO B
std::string u Tak Het). length() u size() AemarOT OTHO U TO KeE.

clear(): OunmaeT cTpoky (Z1enaer ee mycTow).
Omnucanue: Y ganseT Bce CAMBOJIBI U3 CTPOKH, Jieyas €€ MyCTOoM.
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compare(): CpaBHHBAECT JIBE CTPOKH.

Onucanne: CpaBHUBAET CTPOKY C Ipyroi cTpokoil. Bo3spaiaet:
OTpunarensHOe 3Ha4€HUE, €CIIU CTPOKA MEHBIIE IPYToil CTPOKH.
Houmnb, ecnu cTpoku paBHBL.

[NomoxuTenpHOE 3HAYCHHE, €CITH CTPOKA OOJIBIIE IPYTOH CTPOKH.

41




Pazpaborunk:
Higyens nouent Bykun 1O.C.
4 (moamuce)

[Iporpamma cocraBneHa B cooTBeTcTBUM ¢ TpeboBanusmMu ®PI'OC BO mo HampaBieHUIo
06.05.01 «buounxeHnepusi 1 OMOMHPOPMATHUKAY.

IIporpamMmma paccmoTpeHa Ha 3acenaHuu  kKadenpsl (HU3HKO-XUMUYECKOW OHOJIOTHH,
ouonmxenepun u omonHpopmaruku 19.03.2025 r. mpotokoa Ne 12,

3a. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @;»Lﬁ

Hacmoswas npoepamma, ne modrcem 6vims 80cnpousgedena Hu 8 Kakou gopme be3
npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.

42



