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1 BBEAEHUE K PABOYEW MPOrPAMME AUCLMNNUHbBI

1.1 Uenb AucuunnuHbl: (QOPMUPOBaAHWE KOMMETEHUMIA B 00MacTu TeXHONorMm nporpamMmmMuUpoBaHUs U
NPaKTU4ECKNX HABLIKOB C UCMOJIb30BaHMNI COBPEMEHHbBIX METOA0B 1 NMPUEMOB NPOrPaMMMPOBaHMS Ha si3blkaM BbICOKOIO
YPOBHS, TEXHUKW peanu3aumm n NnoCTpPOEHUS anroputMoB, YMeHne 3pPEKTUBHOIO UCMONb30BaHMA MHPOPMALIMOHHbIX
CpeACTB U pecypcoB O3HAKOMIIeHMEe C OCHOBHbIMM A3blKaMy U MeTo4amMu NporpaMmM1MpoBaHus

BbIYUCINTENbHbLIX CUCTEM.

1.2 3apgauv AUCLUMUNNUHBI:

OcHOBHbIMUM 3aga4amMu AUCLUMAVHBI ABNAIOTCA:

- N3y4YeHMe OCHOBHbIX MOHSATUN S3bIKOB NPOrPaMMUPOBAHUSA, NPUHLMMNOB aHanu3a CUHTaKcuca M CeMaHTUKW,
dopmanbHbIX CMOCOOOB ONMcaHMsA A3bIKOB NPOrPaMMUPOBAHNS; TUMOB AaHHbIX, CNOCOOOB M MEXaHM3MOB yrnpaBrieHus
[aHHbIMW, METOAOB M OCHOBHLIX 3TarnoB TpaHCNAUUK;

- NOfy4YeHne HaBbIKOB aHanu3a pesynbTaToB, NOMYYeHHbIX NPU pPeLleHnn NPUKNagHbIX 3adad

- hopMmMpOBaHNE YMEHNS MPUMEHATb A3bIKM U METOAbl MPOrPamMMUPOBaHUSA NpPU peLleHn NPogeCcCnoHanbHbIX
3agad.

1.3 TpeboBaHuA K npeaBapuTeNibLHOM NOAroToBKE OOy4aloLerocs:

MpeaBapuTenbHasi NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI A1 POPMUPOBAHUSA KOMMETEHUNIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

ANropuTMbl U CTPYKTYpPbl AaHHbIX

BbluncnurenbHaa matematuka

Basbl gaHHbIX

MaTtematuka

YuebHas npakTuka (03HaKOMUTENbHAasA NpPakTUKa)
MHdopMaumoHHbIE NPOLIECCHI U CUCTEMDI

OnepaunoHHbIE CUCTEMBI

ApndmeTuyeckme n Normvyeckne OCHOBbI BbIYUCIIUTENBHOM TEXHUKN
duanka

OneKTPOHMKA N CXEMOTEXHMKA

MHopmaumnoHHbIE TEXHOMOMMN

2 KOMNETEHUMN OBYYAIOLWWEIocs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-2: CnocobeH ocyLecTBNATL pa3paboTKy TeXHU4EeCKOro 3afjaHus Ha CUcTemy

3HaTb: OCHOBHble MeToAdbl pas3paboTkM anropuTMOB U MNpPOrpaMM, CTPYKTYpbl [AaHHbIX, WCMONb3yemble AN
npeacTaBneHust TUNOBbIX MHAPOPMALIMOHHBIX 06 LEKTOB, TUMOBLIE anNropUTMbl 06PabOTKN AaHHbIX; OCHOBHbIE MPUHLMMLI U
MEeTOA0SI0rM0 pa3paboTkn NPUKNaAHOro NPorpamMmmMHOro obecneyvyeHuns, BKoYasi TUNoBble Cnocobbl opraHM3aumm aHHbIX
N MOCTPOEHUS anropuTMOB 06pabOTKM AaHHbLIX, CUHTAKCUC U CEMAHTUKY YHMBEPCAIbHOIO anropuTMUYECKOro sidblka
nporpaMMmMpoBaHnsi BbICOKOTO YPOBHS.

YMeTb: aHanuMaupoBaTb YCMoOBME 3adayv Ha LenecoobpasHOCTb MPUMEHEHWst TOW WM MHOW  TEXHOJMOoruu
nporpaMMMpoBaHus; BblAENsTb OTAENbHbIE NOA3aAa4YM B COOTBETCTBUN C BblIOpaHHOW TEXHOMOrMen; onpeaensTb, Kakue
OEeNCTBuMS, Ha kKakoM aTane pas3paboTky NporpamMmmbl BbINOSHATCS; BbIAENATL NPU peLleHnn 3agaydn Hanbonee BaxHble
KpUTEPUM KayecTBa MporpamMmbl; YMTaTb anropuTM; UCMONb30BaTb CTAHAAPTHbIE ANrOPUTMUYECKME KOHCTPYKLMW MpK
NOCTPOEHMN anropuTMOB BbIMMCIINTESNbHbLIX 3a4a4;

Bnapetb: HaBblkamu BblgeneHns n opMynMpoBaHUMS 3TanoB pelweHus 3agady Ha OBM B koHTekcTe BbIOpaHHOM
TEXHOMOrMN NPOrpaMMNPOBAHUS; CITOBECHbLIM, Fpadnyecknum, NporpaMMHbIM criocobammn npeacTaBneHus anropuTMOB;
npremMamm anropuTMmM3aLmnn; TEXHONOTMEN PeLLEHNS 3a4a4 C UCMOSNb30BAHNEM OCHOBHbIX anropUTMUYECKNX KOHCTPYKLIMIA
cpeactBamu All; TexHonornem KOMMAUASILMM M OTNAAKM MNporpamMMm, HamucaHHbIX Ha £3blke MpOorpammMupoBaHus;
TEXHOMOIrMen peanvsaunmn CTPYKTYPHOW napagmrmbl nporpammMmpoBanus cpegcteamu Al




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

HavnmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

Mp.
(4achbl)

CP
(vachbl)

MHHoBaLU.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. lNapagurmbl nporpaMmmMupoBaHus

Tema 1. MposiBneHwue napagurm
nporpamMmmupoBaHus. [Nogaepxka napagurm
NporpaMmMmnpoBaHusl. A3bikn HWU3KOTO
YPOBHS. A3bIKM BbICOKOrO YPOBHSA

nn

Tema 2. MmnepaTumBHO-npoLieaypHoe
nporpaMmMupoBaHue. dyHKUMOHanNbHOE
nporpaMmMupoBaHue. Jlornyeckoe
nporpaMMupoBaHue. Ob6bekTHO-
OpPUEHTUPOBaHHOE nporpaMMupoBaHue.
A3blkn CBEPXBbICOKOIO YPOBHS.
MapannenebHoe nporpaMmMupoBaHue.
O606LwweHHas napagurma
nporpamMmMupoBaHus

MpakTnyeckoe 3aHsaTMe 1: PeweHne obumx
3agad B pPasnYHbIX napagurmax
nporpaMmmmpoBaHus

nn

Pasgpen 2. OcHoBbl  napannernbHbIX
BbIYUCIIEHUN

Tema 3. OCHOBHblE MOHATUSA
napannenbHbIX BblYUCIIEHUA. ApXUTEKTypa
napannenbHbIX BbIYUCIIMTENBHBIX CUCTEM:
Knaccudukaums KOMMbIOTEPHBIX CUCTEM,
JeTanusaums apxXuTekTyp no OOCTUXMMOMN
CTeneHm napannenuama, BEKTOPHO-
KOHBeNepHble KOMMbIOTEPH,
BbIYMCIUTENbHbIE CUCTEMBI c
pacnpeneneHHom namaTblo
(MynbTUKOMNbIOTEPBI), napannenbHble
KOMMbIOTEPHI c obuen NaMmsTbo
(MynbTUNpoLieccopsl), KnacTepbl,
koHuenuust GRID 1 MeTakoMMbIOTUHT.

10

nn

Tema 4. MocTpoeHne OLIeHOK
npon3BognTenbHOCTU N 3hEKTUBHOCTH
napannesnbHbIX KOMMbIOTEPOB: OCHOBHbIE
MOHATUS, MOCTPOEHME COOTHOLUEHUA Ans
OLEHKN MPOU3BOAUTENBHOCTY, 3aKOHbI
Ampana, 3akoH [yctaBcoHa - bapcwuca,
NPON3BOANTENBHOCTb KOHBENEPHbIX
cucTem, MacLiTabupyemocTb
napannenbHbIX  BbIMUCMEHWUA,  BEPXHSS
rpaHuua BPEMEHMU BbIMOMHEHNS
napannenbHoro  anroputma, akTopsl,
BMMAIOWLME HA MPOU3BOAUTENBHOCTb, W
Ccnocobbl ee MOBbILLIEHUS.

NMoCTpOEHVE napanmnenbHbIX anropuTMoB
(MHXXEeHepHbI noaxon): nocTaHoBKa
3agauu, knaccuduvkaumsi anroputMoB nNo
TNy napannenuama, obwasa cxema 3Tanos
pa3paboTku napanmnenbHbIX anropuMTMOB,
[ekomMno3nums B 3apjavax c
napannenuamMom Mo AaHHbiM, OnoyHas
OEKOMMO3MUMsA C  y4eTOM  JloKanusauumm
nogobnacrten, obwime pekomeHaauuu no
pa3paboTke napannenbHbiX NporpaMmm

nn




Pasgen 3. YnpasneHvue notokamu |

Tema 5. basoBble onepauun ynpaBneHus
NOTOKaMM. 3anyck  noToka. OxunpaHue
3aBeplleHns notoka. OxugaHwe B cnydae
UCKnodeHns. 3anyck MOoTOKoB B ()OHOBOM
pexume. [lepegada aprymeHToB  (OyHKUMK
notoka. [lepegaya BnageHUss  NOTOKOM.
3apaHMe KkonuyecTBa MNOTOKOB BO BpeMs
BbINONHEHUsA. M aeHTudukaums noToKoB.

MpakTnyeckoe 3aHAaTHe 2: PeweHwne
NpaKTUYeCcKmX 3agay no paspaboTke
NPOCTENLLNX NaparnerbHbIX NporpamMm

Tema 6. [lpobnembl pasgeneHus [aHHbIX
Mexgy  notokamu.  [OHKW.  YCTpaHeHue
npobnemMaTuUYHbIX COCTOSHWMIA TOHKWU. 3awwmTta
pasgensiemMblX AaHHbIX C MOMOLLbIO MbIOTEKCOB.
Mcnonb3oBaHne  MbtoTekcoB B C++

CTpykTypypoBaHMe Koga  4Ons  3awuTbl
pasgendembiX JaHHbIX. BbigBneHne coCToSAHUN
FOHKW, BHYTPEHHE NPUCYLLMX WHTepdencam.
B3aumobnokupoBka: npobnema u peLleHue.
'Mbkas BGrokmpoBka C NOMOLLbIO
std::unique_lock. Mepepava BnageHus
MbIOTEKCOM ~ MeXay KOHTekcTamu. Bbibop
NpaBWUMbHOW  TPaHYNsiPHOCTU  BIOKMPOBKM.
3awmrta pasgensiemblx [OaHHbIX BO BpeEMS
MHULManusaumm. 3awmuta pegrko oOHOBISEMbIX
CTPYKTYpP AaHHbIX. PekypcrBHasa 6nokMpoBka

MpakTnyeckoe 3aHAaTHe 3: PeweHwne
npakTUyeckmx 3agay Ha pasgeneHue JaHHbIX U
BroknpoBKy

Tema 7. CuHXpOHM3aUMs NapannenbHbIX
onepaumn. OxugaHue coObITUS WU MHOIO
ycnosusi. OxugaHue YycrnoBus C MNOMOLLBIO
YCIOBHBbIX MepeMeHHbIX. [loTokobesonacHas
oyepedb Ha 6ase YCMNOBHbIX MNEPEMEHHbIX.
OxnaaHne ogHOPa3oBbIX COOLITUA C MOMOLLBIO
MexaHu3Ma Oyaywmx pesynbtatoB. Bosspar
3HaYeHus n3 ¢oHOBOM 3agayn.
AccouumpoBaHue 3agayn c oyaywmnm
pesynbtatoMm. [lepegjaya 3agady  mexay
NOTOKaMM. VMcnonb3oBaHue std::promise.
CoxpaHeHune NCKNIOYeHns B  Oyaywem
pesynbrate. OxnaaHne B HECKOMNbKUX NOTOKaX.
OxugaHne C  OrpaHuM4YeHMEM MO BPEMEHM.
Yacbl. BpemeHHble uHTepBanbl. MoMeHTbI
BpeMeHn. OyHKUMW, MpUHMMaloWme Tanmayr.
lMpyMeHeHne CUHXPOHM3aUUK onepauun ans
yNpoLLeHus koaa

MpakTnyeckoe 3aHAaTHe 4. PeweHwne
NpakTU4YecKMX 3afjay Ha CUHXPOHMU3aLMUIO
NOTOKOB

Pasgen 4. Mogenb namatn C++ n atomapHbie
onepauum

Tema 8. OcHoBbl Mogenu namsatn. OObekTbl U
A4yenkn namaTn. OOBbEKTbl, AYErKM NaMsATU U
napannenusm. Mopsiaok moandurkaumnm

10 nn
12 nn
12 nn
10 nn




Tema 9. ATomapHble onepauumM M Tunbl B
C++. CraHgapTHble aTOMapHble TuMbl.
Onepauumn Hag cTaH4apTHLIMW aTOMapHbIMK
uenoyucrnieHHsiMn  Tunamu.  CBobogHble
YHKUMM  ONsi  aTOMapHbIX — Onepauui.
CunHxpoHusaLms onepauui "
NpuHyouTensHoe ynopsigodeHune. bBapbepsl.
YnopsgovyeHne HeaToMapHbIX onepauuin ¢
MOMOLLbIO aTOMapHbIX.

MpakTtnyeckoe 3aHATME 5: KMccnepoBaHue

12

nn

aToMapHbIX onepaummn

WUtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 85

KOHch'I bTaunn N NPOMeEXyTO4YHasA

2,5 24,5
aTTectaumsa (Ok3ameH)

Bcero koHTakTHas pabota u CP no

70,5 109,5
AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nraHoM He npeayCMOTpEeHO

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHune nokasartenemn, KpUTepmeB U CUCTEMbI OLLeHMBAHUA pe3yfibTaToOB 00y4YeHus
5.1.1 NMokasaTtenu oueHMBaHUA

Ko HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHKs pesynbTaToB 00y4YeHus
KoMneTeHummn cpencrtea

1. HasbiBaeT OCHOBHble BWAbl anroOpuTMOB W CTPYKTYP [OaHHbIX;
dopmynuMpyeT  OCHOBHblE NPUHUMNBI PasnnyHbIX napagurm
nporpaMMmnpoBaHus;
2. aHanuaupyeT 3agady, onpeaenseT BXo4Hble U BbIXOAHbIE AaHHble, a|Bonpochl ans YCTHOrO
Takke orpaHUYeHusl, KOTOPbIe Ha HUX HaKnadblBalTCA; ocyllecTenseT|cobecenosaHus

MK-2 OEeKOMMO3ULMI0  3aJayn Ha aToMapHble 3agaudn, onpegensiet

B3aMMOCBA3M MeXy HUMW; OLIeHWBAET Ka4vecTBO paspaboTaHHOW
nporpammbl
3. PaspabartbiBaeT anroputM pelleHus MOCTaBMeHHON 3adauu;
peanuayeT anropuTM Ha A3blke NPOrpaMMUPOBAHNSA BbICOKOTO YPOBHS;
OCYLLECTBNAET KOMNUMSALMIO, OTNaAKy U TeCTMpoBaHue paspaboTaHHoM
nporpammel

TecTtoBoe 3agjaHue

rlpaKTVI‘-IeCKOG 3afaHune

5.1.2 Cucrtema v Kputepmm oLeHNBaHUA

LWkana oueHnBaHuns

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

YcTHoe cobecenoBaHue MucbMeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBalOWMIA OTBET, SIBHO
LEeMOHCTPUPYIOLWLMIA TNYyO0oKOe MOHUMaHWe
npegMeTa W  LUMPOKYH SpYyAMLMIO B
oLieHnBaeMon obnacTty, yMeHue
MCNonNb30BaTh TEOPETMUYECKMNE 3HAHUS NS
peLLeHNs NpaKkTUYecKnx 3agad

4 (xopoLwuo) pe3ynbTaTte cobecenoBaHus

OTtBeT MOSHbIN 7] npasunbHbINA,
OCHOBaHHbIN Ha npopaboTke  Bcex
06sa3aTenbHbIX MCTOYHMKOB MHopMaLmK.
Moaxod k maTepuany OTBETCTBEHHbIN, HO
[OnyLeHbl B OTBETax HECYLUECTBEHHbIE
owmnbKKn, KOTOpble YCTPaHAOTCH TOMbKO B

OtseT CTaHOapTHbIN, B Lenom
KayeCTBEHHbIi, OCHOBaH Ha  BCex
o6s13aTenbHbIX CTOYHMKaX MHOpMaLIMK.
MpucyTcTBYlOT Hebonblve npobens B
3HAHWSAX UMN HEeCYLLLeCTBEHHbIE OLUINGKM.

3 (yooBnetBopuTtenbHo) | OTBET BOCMPOM3BOAUT B OCHOBHOM




TONbKO NEKUMOHHbIE MaTepuanbl, 6e3
CaMOCTOSITENbHOM paboThbl c
pekoMeHAoBaHHOMN nutepaTypon.
[emMoHCTpupyeT noHvmaHue npegmeTa B
Lenom npwv HEMOIHbIX, cnabo
apryMeHTUpOBaHHbIX oTBeTax.
MpMCYTCTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HAHMAX MO HEKOTOPbLIM Temam,
CYLLECTBEHHbIE OLWMOKK, KOTOpble MOryT
ObITb HaWgeHbl U YaCTUYHO YCTPaHEeHbl B
pe3ynbTaTte cobecefoBaHus

OTBET HEMNOSHLIN, OCHOBAHHLIN TOMLKO Ha
NEeKUMOHHbIX MaTepuanax. |-|pl/| NOHNMaHNN
CyLWHOCTWK npeamMeTa B LieJqiomMm —

I'IpOGeJ'IbI B 3HaHUAX Ccpady no HeCKOJIbKnuM
TemMam, cyuieCTBeHHble owmnbkuy,
yCTpaHeHune KOTOPbIX B pes3ynbTaTte
cobecenoBaHus 3aTpydHeHo.

2 (HeypoBneTBOpUTENBHO) | HecnocobHOCTL chopMynmMpoBaTh XOTS Obl

HecnocobHocTb OTBETUTL Ha BOMNpocC bes

nomMoLun 9K3ameHaTtopa. HesHaHne
3Ha4YMTENBHON 4YacTtun npuHUMnNmanbHoO
BaXHbIX ANieMeHTOB ANCUNNIINHbBI.

MHorouncneHHble CylleCTBEeHHble owmnbkm.
HenoHumaHwne 3afaHHOro Bonpoca.
oTAelnbHbIe KoHUenunn ancumninHbl.

MonbiTka CMUCbIBaHUS,  MCMOMb30BaHWS
HepaspeLleHHbIX TEXHUYECKMX YCTPOICTB
WM NOMb30BaHWs MOACKAa3KOM Apyroro
yernoseka (BHE 3aBMCHMOCTM oT
YCNELUHOCTY TaKoW NoMbITKM).

5.2 TunoBble KOHTPOJIbHbIE 3alaHUS UNN UHbIE MaTepuarnbl, HeO6xoAMMble NS OLeHKU 3HaHUW, YMEHUM,
HaBbIKOB U (UNK) onbiTa AEATENbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 7

1 Yrto Takoe napannenuam?

2 [iBa noaxopa k gocTuxkeHuto napannensHocTu. MNpeumyllecTsa napannensHoro NporpaMmMmmpoBaHus.
MpevmyLecTBa pacnpegeneHHoro NporpaMMmMpoBaHKs.

3 MuHumanbHble TpeboBaHWA: AeKOMNO3nNLMS, CBA3b, CUHXPOHM3aUns. ba3oBble ypoBHM NPOrpaMMHOro
napannenusma. Npobnembl napannensLHOro 1 pacnpegeneHHoro NporpaMmMmMpoBaHns.

4 PasbueHune nporpammbl Ha MHOXeCTBO npoueccoB. CyTb NapannenbLHOro NporpaMmMmmpoBaHuns.

5 MynbTunpoueccopsl ¢ pasgensemoin namsaTelo. MynbTunpoLueccops! ¢ pasgensiemMor NamsTblo.
MynbTunpoueccopsl ¢ pacnpefeneHHon namaThio.

6 MapannensHble pacnpeaeneHHbIe NPUNOXEHU 1 CTUNKU NporpammupoBaHusa. Mogenu (napagurmol)
napannenbHbIX NporpaMm.

7 WTtepaTnBHbI napannenuam. ItTepaTneHbin napannenuaM. PekypcrBHbIM napannenuam.

8 Mogenb npoussoguTenu-noTpedbutenn. Mogens knneHTbl U cepBepbl. Mogenb B3anmogemncTayoLne
OnpepgeneHve npouecca. AHaToMmus npouecca. [naHupoBaHue npoueccoB. MepeknoyeHre KoHTeKCTa

9 npouecca. Co3aaHue n 3aBeplueHune npouecca. Pecypcbl npoueccoB. ACUHXPOHHBLIE U CUHXPOHHbIE
npoLecchI.

10 Pa3bueHune 3agaym Ha npouecchl. Pa3bneHne nporpamm Ha MHOXeCTBO NoTokoB. OnpeaeneHne noToka.
AHaTomMusa noToka. [NnaHvpoBaHue NOTOKOB. Pecypchl NOTOKOB.

11 Moaenu pyHKUMOHMPOBaHNS NOTOKOB. AHAaTOMUSA MHOIO MOTOYHOW NporpamMMmebl. Co3gaHne NOTOKOB.
YnpaBneHue noTokamu.
Pa3bueHune nporpaMmmbl Ha MHOXECTBO NOTOKOB. CUMHXPOHM3aLMa NapannensHO BbiNOMHAEMbIX 3a4ad.

12 MexaHun3mbl CUHXPOHW3auuK napannenbHbIX npoueccoB. PacnpegeneHHoe 06beKTHO-OpMEHTMPOBAHHOE
nporpaMMmpoBaHue. AreHTHO-OPUEHTUPOBAHHbBIE apXUTEKTYPbI.
OpenMP. OcHoBHble noHATUA. Komnunaumsa. Mogens napannensHon nporpammbl. OpenMP. MapannenbHble

13 n nocrnegosatensHble obnactn. OpenMP. Mogenb gaHHbiXx. OpenMP. PacnpegeneHue pa6ot. OpenMP.

CUHXpOHM3aLms.
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MPI. OcHoBHble noHATUA. Obwme npoueaypbl. MPI. Mepenaya v npvem coobLleHUn Mexay npoLeccamu.
MPI. KonnekTtusHble B3anmogenctams. MPI. OTnoxeHHble 3anpochl. TYNnUKOBbIE CUTYaLMN.

5.2.2 TunoBble TECTOBbIE 3a4aHus

Kakne ocHoBHbIe o6nacTv npuMeHeHus s3bika Cu++7?

(1) cuctemHoe nporpammmpoBaHue

(2) npuknagHoe nporpaMMMpoBaHue

(3) nporpammypoBaHve gM3anHa canTtos

Kakne Buagbl HacnegosaHus ObiBatoT (Bbibepute Hanbonee NonHbIN OTBET)?
(1) BHelHee,BHYTPEHHEE, 3aLlLMLLaoLLee

(2) obLiee,BHeLLHEE,BHYTPEHHEE, 3aLLMLLAOLLIEE

(3) BHeLHee, BHYTPEHHEE, 3aLLULLIEHHOE

Kaknmun no ymonyaHuio o6baBnsoTCA MeToapbl knacca?

(1) private

(2) public

(3) protected

(4) no ymonyanuio He o6bABNAIOTCS

Kakne 6biBatOT KOHCTPYKTOPbLI?

(1) no ymonyanuto

(2) c napameTtpamu

(3) HMUManmanpyoLKn

(4) konupytoLmn

BeiGepute Hanbonee npaBunbHLIM BapyaHT 00bsIBNEHWUS onepaTopa npuceanBaHus B knacce A:
(1) A& operator=(const A& a);

(2) const A& operator=(const A& a);

(3) A& operator=(A a);

(4) A& operator=(const A a);

B uem 3aknoyaeTcsa cyTb KOMMNOHOBKU NporpamMmbl?

(1) B nepeBoge TEKCTOBOro channa B 06 bEKTHBIN MOAYIb

(2) B nogrotoBke nporpaMmbl K BbINOSIHEHWIO

(3) B 06bEOUHEHMM HECKOMNBKUX (hparMeHTOB MporpamMmmbl B O4MH

Y kakon nepemMeHon B JaHHOM Koe camMoe KOpOoTKoe "Bpems >Xu3Hu"? char foo(char my_ch) { char ch=

my_ch; static int flag = 1; if (flag){ char p; p=ch; ch=ch+1;} ..... return ch; }

(Mp

(2) flag

(3) ch

Kakue krtoueBble CrioBa UCMONb3YTCA AN Co3AaHusa U 06paboTKU UCKIMOYMTENBHBIX CUTYaUnin?
(1) try

2) delete

3) catch

4) return

5) throw

YT0 NnoHMMaeTcs noa NOToKoM B sA3blke C++

(1) obmeH gaHHbIMKM Mexay nporpaMmMamMm

(2) obMeH gaHHBIMK MeXay KOMNUAATOPOM U YHKLMEN main

(3) mexaHu3m BBOOA-BbIBOAA

OTmeTbTe BCe YTBEPXKAEHNS, KOTOpPblE CUMTaeTe BEPHbIMU:

(1) Henb3s ¢ nomoLLbto LWabnoHa co3aaTh PYHKUMIO C TaKUM XKe UMEHEM, KaK Yy SIBHO onpeaeneHHon yHKLMN
(2) uenb BBeAeHMS WABNOHOB — co3gaHme PYHKUMIN, KOTopble MOryT obpabaTbiBaTbh pasHOTUMHbIE AaHHbIE

(3) B KkavecTBe onucaHusa LwWabnoHa YHKUUM UCnonb3yeTcst npoToTun wabnoHa: template <cnucok

(
(
(
(

_NapameTpoB _LiabnoHa >

YKaXnUTe HenpaBuIbHbI NOEHTUUKATOP:

(1) AB_D1

(2) 10xd

(3) z1d8_14f3

OTmeTbTe hparMeHTbl kKoa, KOTOPbIE MOXXHO Ha3BaTb BblpaXKEHUSMMU:
(Mf+r12-14

(2)int z;

(B)x=y=13

YKkaxuTe npaBunbHoe ob6bsaBneHne?
(1)int 5;

(2) float fl,int i

(3) float F3v7G8t9F; int iCr3;

MpoToTnn yHKUMK 3agaeT

(1) TMIN PyHKUMK, BKNOYAA KOMYECTBO M TUM apryMeHTOB U TUN pe3yrnbTaTa

(2) BO3MOXHOCTb BbINOMHEHMS 3TOW (DYHKLMKN M3 NPOrpaMm Ha Apyrnx A3blkax nporpammMmpoBaHus
(3) ma dYHKLUUN N MMHMManNbHOE KONMMYECTBO NapamMeTpoB




5.2.3 TunoBble NPaKTUKO-OPUEeHTMPOBaHHbIE 3a4aHuA (3aAayu, Keuchbl)

1. Ona uyukna

doj1=1,u1

doj2=1,u2

S1:a(, j)=b(,j)*2

S2:c(i,j)=a(i,j-1)+1

enddo

enddo

ornpeaenuTe BEKTOP PAcCTOSIHUI, BEKTOP HanpaBieHWI U TUM 3aBUCMMOCTH.

2. [Ons umkna

doj1=1u1

doj2=1,u2

S1:a(,j)=b(,j)*2

S2:c(i,j)=a(,j+2)+1

enddo

enddo

onpegenute BEKTOP pacCTOSHWUIA, BEKTOP HanpaBieHni U TUMN 3aBUCUMOCTH.

3. Ons umkna

doj1=1,u1

doj2=1,u2

S1:a(, j)=b(i,j)*2

S2:c(i,j)=a(i-1,j+2)+1

enddo

enddo

ornpeaenuTe BEKTOP PAcCTOSIHUI, BEKTOP HanpaBliEHWI U TUM 3aBUCMMOCTH.

4. [Onauyukna

doj1=1,u1

doj2=1,u2

S1:a(,j)=b(,j)*2

S2:c(i,j)=a(i+1,j+3)+1

enddo

enddo

onpeaenuTe BEKTOP PaCcCTOSAHUIN, BEKTOP HanpasfieHWU U TUN 3aBUCUMOCTH.

5. [Ons umnkna

doj1=1u1

doj2=1,u2

S1:a(,j)=b(,j)*2

S2:c(i,j)=a(,j+2)+1

enddo

enddo

ornpeaenuTe BEKTOP PAcCTOSIHUI, BEKTOP HanpaBlieHWI U TUM 3aBUCMMOCTH.

6. [Ona umkna

doj1=1,u1

doj2=1,u2

S1:a(, j)=b(i,j)*2

S2:c(i, j)=a(i, j) + 1

enddo

enddo

ornpeaenuTe BEKTOP PAcCTOSIHUIM, BEKTOP HanpaBieHWI U TUM 3aBUCMMOCTH.

7. [Onsa umkna

doj1=1u1

doj2=1,u2

S1:a(i, j)=b(,j)* 2

S2:c(i,j)=a(i+2,j-3)+1

enddo

enddo

onpefenute BEKTOP PacCTOSAHWIA, BEKTOP HanpaBneHun 1 TUMn 3aBUCUMOCTMN.
5.3 MeToanyeckue maTepuansl, onpeaenstowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHWUI, BnaaeHumn
(HaBbIKOB 1 (MNKN) NPaAKTU4YeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa ponycka oby4aroLierocs K npoMeXxyTo4yHon aTrectauum U NopsaaoK NMKBMAaLMmM akaaeMm4eckon
3a0MKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTeCcTauum perfaMmeHTMpPOBaHO fokaribHbIM HOpMaTuMBHbLIM aktom CM6rYMTO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»



5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOW aTTecTauum no AgucumnsiimHe

YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTU NpOBeAeHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

|-|pl/| npoBedeHnn 3Kk3aMeHa BpeMd, OTBOOMMOE Ha NMoAroToBKY K OTBETY, COCTaBIiAET He oonee 40 MuH. Onsa
BbINOJTHEHNA NPAKTU4YEeCKOoro 3agaHua o6yqarou.|,emy npenocraBndaeTca Heobxogumas crnpaBo4Has I/IH(bOpMaLI,I/IFl.

NHas

CoobLleHne pesynbTaTtos 06ydaloLemMycs Npou3BOaUTCA HENOCPEACTBEHHO Mocre YCTHOro oTBeTa.

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YyebHan nutepaTtypa

ABTOp 3arnasue | M3paTtenbcTBO [oa nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
lopogHss, J1. B. OcCHOBbI  (QYHKLMOHANbLHOro Mocka: IHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHuna YHuBepcutet op.ru/102042.html
MHdopmaumoHHbIX 2021
TexHonorvn (MHTYWUT),
An NMn Ap Meguna
3bikoB, C. B. BeegeHuve B Teopuio Mocksa: UHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHus. YHuBepcutet op.ru/102007.html
O6bekTHO- MHdopmaLmoHHbIX 2021
OPWEHTUPOBAHHbIN NOAX0A TexHonorun (MHTYWUT),
An NMn Ap Meguna
Typanbuyk, K. A. MapannensHoe Mockea: VIHTepHeT- http://www.iprbooksh
nporpaMmMmpoBaHme c YHusepcutet op.ru/79714.html
nomoLbio s3bika C# MHdopmaumoHHbIX 2019
TexHonorun (MHTYWUT),
An INn 3p Megna
CepebpsikoB, B. A.,|Teopus " peanunsauusi Mocksa: UHTepHeT- http://www.iprbooksh
ManoykmH, M. T1.,|93bIKOB NpOrpamMmM1MpOBaHUs YHusepcutet op.ru/102068.html
"oHuap, . P, MHopmaunoHHbIX 2021
dypyraH, M. T. TexHonorun (MHTYWUT),
An NMn Ap Megna
AHTOHOB, A. C. MapannensHoe Mockea: VIHTepHeT- http://www.iprbooksh
nporpaMmMmpoBaHme c YHuBepcutet op.ru/102043.html
ncnonb3oBaHMeM MHdopmaumoHHbIX 2021
TexHonormn MPI TexHonorun (MHTYWUT),
An NMn Ap Megna
Crtpayctpyn, b. AsbIk nporpaMMmnpoBaHus Mocka: IHTepHeT- http://www.iprbooksh
C++ gnsa npodeccnoHanos YHuBepcuteT op.ru/102077.html
MHopmaunoHHbIX 2021
TexHonoru (MHTYWUT),
An NMn Ap Megna
Heneisopa, H. H. Crunu n meToabl|  Mocksa: VHTepHeT- http://www.iprbooksh
nporpaMM1poBaHus YHuBepcutet op.ru/102065.html
MHdopmaumoHHbIX 2021
TexHonorvn (MHTYWUT),
An MNun Ap Megmna
KynamuH, B. B. TexHonorum MockBa: VIHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHus. YHuBepcutet op.ru/102071.html
KoMnoHeHTHbIN noaxos MHdopmaLmoHHbIX 2021
TexHonorvn (MHTYWUT),
An Nun Ap Meamna
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
XBOCTOB, A. A.|Paspabotka nporpammHoro http://www.iprbooksh
BuTiokos, B. K.,|JobecneyeHus CUCTEMBbI . . op.ru/47444 htmi
TuxomupoB, C. TI.,|MOHMTOpUMHIa npou3BoACTBa Boporex: BOpOHe”«EK””
rocygapCTBeHHbIN
KapmaHoBa, O. B.,|Ha A3blKe C++ c 2014
XaycToB, n. A.,lucnonb3oBaHneEM yHnBepcuTeT .
o WNHXXEHEPHbIX TEXHOMOTNI
aBpunos, A. H. MaTemMaTu4yecKkon Moaenu
TEXHOMOrM4ecKoro npouecca
Mappawes, A. M.,|3agauu no| Mocksa: Poccurckum http://www.iprbooksh
MankpatoB, A. C. |nporpammmpoBaHuio Ha| yHMBeEpCUTET 4pPYXKObl 2017 op.ru/90997.html
Cannarapos, C. /. C/C++ HapogoB




Jlo63eHkKo, M. B.,
LLlepbaHb, N. B.

YyebHoe nocobue no PocToB-Ha-[JoHy: http://www.iprbooksh
aucunnnuHe Paspabotka| Cesepo- KaBkasckuit op.ru/89513.html
KpoccnnaTopMEHHbIX dpunman MockoBCKoro 2018
npunoxexun C++ TEXHUYECKOro
YHMBEpPCUTETA CBA3N U
MHOPMATUKN

6.2 NepeyveHb NpocdeccruoHanbHbIX 6a3 AaHHbIX U UH(POPMaALIMOHHO-CNPABOYHbIX CUCTEM
https://www.python.org/

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

Notepad++

Microsoft Visual Studio Community
Microsoft Visual Studio Code

Microsoft Visual C++ 2010 Express
Microsoft SQL Server Management Studio
Microsoft SQL Server Express

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6XO0AMMOW ANA OCYLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

AyauTopus OcHalueHne

MynbTrmeamniHoe obopyaoBaHue, cneunanmanpoBaHHas Mebenb, gocka
JlekumoHHas Y A pyA " P a
ayauTopus

KomnbloTepHbIN knacc

MyJ'IbTVIMe,D,VIVIHoe O6Opy£J,OBaHl/IeY KOMMbOTEPHaA TeXHUKa C BO3MOXHOCTbHO NMOAKIMHYEeHUA K

cetn «WHTepHeT» U
obpasoBaTernbHylo cpeay

obecneyeHnem Joctyna B SMEKTPOHHYI  UHOPMALMOHHO-
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