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1 BBEAEHUE K PABOYEN MPOrPAMME OUCLMNNUHbBI

1.1 Uenb paumcumnnuHbl: OPMUPOBaAHME KOMMETEHUU B 06GRact TEXHOMNOrMM MpOrpamMmmMUPOBaHUS U
NPaKTUYECKMNX HaBLIKOB C NCMOJIb30BaHMK COBPEMEHHbLIX METOA0B U MPMEMOB NPOrpaMMmNPOBaHNS Ha si3blkaM BbICOKOIo
YPOBHS, TEXHUKN peannsaumm n rnocTPOEHWst anropuTtMoB, yMeHne 3(pdeKTUBHOrO MUCNoNb3oBaHUA MHAOPMAaLNOHHBLIX
CPEACTB U pecypCcoB O3HAKOMIIEeHMEe C OCHOBHbIMUN A3blKaMy U MeTOoA4aMU NPOrpamMmmMmMpoBaHms

BbIYUCIUTENbHbIX CUCTEM.

1.2 3apauv AUCLUUNNUHBI:

OcCHOBHbIMM 3a4a4amMu AUCUUMINHBI ABMAOTCSA:

- U3y4eHUe OCHOBHbIX MOHATUN HA3bIKOB NPOrpaMMMPOBAHUSA, MPUHLUMMNOB aHanmM3a CUHTakcuca M CEMaHTUKW,
dopmanbHbIX CNOcob0B ONMcaHMsA A3bIKOB NMPOrpaMMUpPOBaHMWSA; TUMOB AaHHbIX, CNOCOO0OB M MEXaHU3MOB yMNpaBieHUs
OaHHbIMW, METOAOB M OCHOBHbLIX 3TanNoOB TPaHCNALNN;

- MONyYeHne HaBbIKOB aHaNn3a pesynbTaToB, NOMYYEHHbIX NPU PEeLLEHMM NPUKIALHbIX 3a4au

- (POPMUPOBAHNE YMEHUSA MPUMEHATE SA3bIKM 1 METOAbl NPOrPaMMUPOBaHNS NPU peLleHnn NpodecCnoHarnbHbIX
3agau.

1.3 TpeboBaHusa K NnpeaBapuTeNibHOM NOAroTOBKe 06y4aloLwerocs:

MpenBapuTenbHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBbI AN POPMUPOBAHUSA KOMMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMIINH:

ANropuTMbl 1 CTPYKTYPbI OAHHbIX

BbluncnutenbHas matemaTuka

Martematuka

Basbl gaHHbIX

YyebHas npakTuka (03HaKoOMUTENbHasA NPaKTuka)
MHopMaLMOHHbIE MPOLIECCHI U CUCTEMBI

MHopmaunoHHbIe TEXHONOIMK

dusmka

OneKTpOoHUKa N CXEMOTEXHMKA

OnepauunoHHbIE CUCTEMBI

ApuMeTUYECKME N NOTUYECKNE OCHOBbI BbIYUCIIUTENBHON TEXHUKN

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-2: Cnoco6eH ocyLlecTBNATbL pa3paboTKy TEXHUYECKOro 3afaHusl Ha cCUCTEMY

3HaTb: OCHOBHble MeTOAbI pa3p360TKVI anroputMoB 1M nporpamm, CTPYKTYpPbl OaHHbIX, WCNOJIb3yeMble O5d
npeacrtaBiieHnA TUNoBbIX VIHQJOpMaLWIOHHbIX 00beKTOB, TMNOBbIE anropmuTmbl 06p360TKVI AaHHbIX; OCHOBHbIE NPUHUUMbI U
MeTo40s10rmto pa3pa60TKV| NpUKnNagHoro nporpaMmmHoro obecneyveHus, BKIOYas TUNOBbLIE CMOCOObI opraHunsaumn gaHHbIX
N NOCTPOEHUA arropuTMmoB 06pa6OTKVI AaHHbIX, CUMHTAaKCUC N CEeMaHTUKYy YyHUBEepCalribHOro anroputMmM4yecKkoro dAsblika
nporpaMmmmnpoBaHnga BbICOKOIo YPOBHA.

YmeThb: aHannM3npoBaTb YycrnoBue 3adadn  Ha Ll,eJ'IeCOO6pa3HOCTb NPpUMEHeHnA TOM WU WMHOW TEXHOMNOrnn
nporpaMmmmnpoBaHud; BblAENATb OTAENIbHbIE NoA3agayn B COOTBETCTBUM C Bbl6paHHOl7l TexHonoruen; onpenenaTb, Kakme
OEencTBus, Ha KakoM atane pa3pa60TKM nporpamMmmbl BbIMONTHAKTCA; BblAENATb NPU pelleHnn 3agayn Hanbonee BaxHble
Kputepum kKadecTtBa nporpamMmmbl; YATaATb aliropuTtMm; MUCMNOJ1b30BaTh CTaHAAPTHbIE arropuTtMmnyYeckne KOHCTPYKUUn npu
NOCTPOEHUN anropnuTMOB BbIHUCITUTESIbHbIX 3a4au,

Bnapgetb: HaBblkamu BblgeneHuss 1 OPMyNMpoOBaHUA 3TanoB pelleHns 3agady Ha OBM B koHTekcTe BbibpaHHON
TEXHOMOMMN NporpamMmmMnpPoBaHUst; CNoBECHbIM, rpadryecknm, NPorpaMMHbIM cnocobamMu NpeacTaBneHnst anropuTMoB;
npuemMamyn anropuTMmM3aLmmn; TEXHONOrMen peleHns 3agad C  UCMOSIb30BaHMEM OCHOBHbLIX — anropuTMUYecKux
KOHCTpYKUMA cpeactBamm  All;  TexXHONMOrnMem KOMMUASUMM W OTNadkM MNporpaMm, HamnucaHHbIX Ha  s3blke
NporpaMMMpOBaHMWs; TEXHONOTMEN peanv3auumn CTPYKTYPHOW NapagurMbl nporpammupoBanuns cpegcteamu All




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

Mp.
(vachbl)

CP
(4achbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. MNapagurmel nporpaMmMmMpoBaHus

Tema 1. MposiBneHue napagurm
nporpamMmmmnpoBaHms. Nogaepxka napagurm
NpOrpaMmMmnpoOBaHms. Asbikn HM3KOro
YPOBHS. A3bIK/ BbICOKOIO YPOBHS

Tema 2. MmnepaTtumBHoO-npouenypHoe
nporpaMMmpoBaHue. dyHKUMOHanNbHOE
nporpaMMmpoBaHue. Jlornyeckoe
nporpaMmMupoBaHue. O6bekTHO-
OpUEHTUPOBaHHOE nporpaMmmMupoBaHue.
A3bikn CBEPXBbLICOKOIO YPOBHSI.
MapannensHoe nporpaMmupoBaHue.
O606LeHHas napagurma
NporpaMmMmnpoBaHms

MpakTtnyeckoe 3aHATNE 1: PewweHne obmnx
3apav B pasnn4HbIX napagurmax
nporpaMmMmmnpoBaHuns

Paspen 2.  OcHoBbl napannenbHbIX
BbIYNCIIEHUN

Tema 3. OCHOBHble MOHATUA NapannenbHbIX
BbIYMCNEHUA. ApXUTEKTYpa napannenbHbiX
BblYNCNIUTENbHBIX CUCTEM: Knaccudmkaumns
KOMMbIOTEPHBIX  CUCTEM,  JeTanusaums
apxXuTeKTyp MO  OOCTWKUMOW  CTeneHu
napannennsma, BEKTOPHO-KOHBEWEPHbIE
KOMMNbIOTEPbI, BBIYUCIIUTENbHbBIE CUCTEMBbI C
pacnpegeneHHon namsiTbio
(MynbTUKOMMbLIOTEPSI), napannenbHble
KOMMbIOTEPbI c obLwen NamsTbo
(MynbTUNpoLeccopsl), KnacTepebl,
koHLenuusa GRID 1 MeTakoMNbIOTUHT.

Tema 4. lMocTtpoeHne OLEHOK
NPON3BOAUTENBHOCTU U 3PFEKTUBHOCTU
napannenbHbIX KOMMbIOTEPOB: OCHOBHbIE
MOHATWS, MOCTPOEHNE COOTHOLIEHWUN ANS
OLEHKN MPOM3BOAUTENTBHOCTH, 3aKOHbI
Ampana, 3akoH [yctaBcoHa - bapcuca,
NpPOu3BOAUTENBHOCTbL KOHBENEPHBIX CUCTEM,
MacTabupyemocTb napannenbHbIX
BbIYMCIIEHUA, BEPXHSS rpaHuLa BpPeEMEHM
BbLINOMHEHNs1 MapannensHoro anropuTtMa,
dakTopbl, BNMsOLLME Ha
npou3BoauTEeNbHOCTb, W Cnocobbl  ee
MOBbILUEHUS.

MOCTPOEHVE MapannenibHbIX anropuTMoB
(MHXXeHepHbIN NoAXoA): MOCTaHOBKA 3afauu,
Knaccudukaums — anroputMoB MO TuMy
napannenusama, obuwas cxema 3TanoB
pa3paboTku napannenbHbIX anropuTMOB,
JekoMnosuuus B 3agadax c
napannenuamoMm Mo AaHHblM, 6no4yHas
JEeKoMno3muma C  y4yeTom nokanusaumm
nopgobnacrten, obwue pekomeHOauuu Mo
pa3paboTke napannenbHbIX NPorpaMm
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Pasgen 3. YnpasneHve notokamu |

Tema 5. basosble onepaunm ynpasreHus
NnoToKamu. 3anyck  noToka. OxunpaHvne
3aBeplleHua notoka. OxupoaHue B cnyyae
UCKNIoYeHns. 3anyck MOTOKOB B  (POHOBOM
pexume. [lepegadya aprymeHToB pyHKLMM
notoka. [lepegaya BnageHWss  MOTOKOM.
3apgaHue konuyecTBa MNOTOKOB BO BpeMsi
BbINOMHeHNd. MaeHTudgukaums noToKoB.

MpakTnyeckoe 3aHAaTHe 2: PeweHue
MpaKTUYeCcKnX 3apav no paspaboTke
NPOCTENLINX NapasienbHbIX NPorpaMv

Tema 6. [llpobnembl pasgeneHus OaHHbIX
Mexgy  notokamn.  [OHKW.  YCTpaHeHue
npobnemaTnyHbIX COCTOSIHMM TOHKW. 3alumTta
pasgensembix AaHHbIX C MOMOLLbIO MbEOTEKCOB.
Mcnonb3oBaHne  MbioTekcoB B C++

CTpyKkTypupoBaHMe  koga  Ans  3aWuTbl
pasgensemblX AaHHbIX. BelaBneHne coCTOSAHUN
FOHKW, BHYTPEHHE NPUCYLIMX UHTepdencam.
BsanmobrnokupoBka: npobnema u pelleHue.
Mbkas BnokmpoBka c NOMOLLIbIO
std::unique_lock. Mepenava BrageHuns
MBIOTEKCOM  MeXay KOHTekcTamu. Bbibop
NpaBWibHOW  TPaHYNAPHOCTM  GIIOKMPOBKW.
3awmTta pasgensdembix [OaHHbIX BO BpeMs
MHUUManusaumm. 3awmuta pegko obHOBISIEMbIX
CTPYKTYpP AaHHbIX. PekypcrBHasi O1okMpoBka

MpakTnyeckoe 3aHAaTHe 3: PeweHue
npakTUYecKknx 3agay Ha pasgeneHne AaHHbIX U
BrIOKNPOBKY

Tema 7. CuHHXpOHM3aUMA napannenbHbiX
onepaunn. OxmgaHue cobbiTUS WU MHOIO
ycrosus. OxugaHue YcrnoBusi C MOMOLLBIO
YCIOBHbIX NepeMeHHbIX. [loTokobesonacHas
oyepedb Ha 0ase YCNOBHbLIX MEPEMEHHBbIX.
OxngaHne ogHOpPasoBbIX COObLITUIA C MOMOLLBHO
MexaHu3mMa Oygywmx pesynbtatoB. Bosspar
3HaYeHus1 u3 doHoBOM 3aga4yn.
AccouunmpoBaHne 3aga4yn c oyaywum
pesynbtatoM. [lepegada 3agay  mexay
NoTOKamMu. Wcnonb3oBaHne  std::promise.
CoxpaHeHne  UCKMOYEHUs B  byaywem
pesynbtate. OXxngaHve B HECKOMbKUX NMOTOKaX.
OxugaHme Cc OorpaHM4YeHMeM MO BPEMEHM.
Uacbl. BpemeHHble uHTepBanbl. MoOMEHThI
BpeMeHn. DyHKUMW, MPpUHUMMaoWue Tanmayr.
lMpumeHeHne CUHXpOHM3aUuK onepauuni Ans
yrnpoLieHns koga

MpakTnyeckoe 3aHAaTHe 4: PeweHue
NpaKkTU4ecKkMx 3agad Ha CUHXPOHU3ALMIO
NOTOKOB

Paspen 4. Mogenb namsatn C++ 1 aTomapHble
onepauun

Tema 8. OcHoBbl Mmogenu namatTn. OObekTbl U
ayenkn namatn. OObeKTbl, A4YEenKM NamsaTU U
napannenusm. MNMopsaok moaMdukaumm
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Tema 9. ATomapHble onepauuu U TuMbl B
C++. CrTaHgapTHble aToMapHble  TUMbl.
Onepauuun Hag cTaHgAPTHLIMU aTOMapHLIMM
uenoyucneHHbimn  tunamn.  CBoboaHble
(YHKUMM  Ons aToOMapHbIX  Oonepauui.
CuHxpoHuzauums onepauui "
npuHyguTensHoe ynopsigoveHune. Bapbepsl.
YnopsgoyeHne HeaToMapHbIX onepauui ¢
MOMOLLIbIO aTOMapHbIX.

MpakTnyeckoe 3aHaTMEe 5: KccnegoaHue

12

nn

aToOMapHbIX onepaumi

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

KOHch'I bTaunn N NPOMeXyTo4vHadA

2,5 24,5
aTTectaums (Ok3ameH)

Bcero koHTakTHas pa6bota u CP no

70,5 109,5
OVCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHOo

5. ®OH} OLIEHO4YHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnncaHue nokasartesnier, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yNibTaToOB 00y4YeHunsA
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
MokasaTenu oLueHnBaHWs pesynbTaToB 00y4YeHus
KoMMneTeHumn cpencrtea

1. HasbiBaeT OCHOBHble BWAbl anropuTMOB W CTPYKTYP [OaHHbIX;
copmynupyeT OCHOBHbI€E NPUHUMNBI PasriMyHbIX napagurm
nporpaMMmMpoBaHus;
2. aHanusupyeT 3agady, onpeaensieT BXoAHble U BbIXOAHbIe AaHHble, a|Bonpochl ans YCTHOro
Takke orpaHMYEHUs], KOTOpble Ha HUX HaKnadblBalTCa, OcyllecTBnsAeT|cobecenosaHms

MK-2 OEKOMMO3ULMK  3adayuM Ha aToMapHble 3agayu, onpepenser

B3aMMOCBSI3N MeXOy HUMU; OLIeHMBaeT KavyecTBO paspaboTaHHOM
nporpammbl
3. PaspabatbiBaeT anropuTM pelleHUs NOCTaBMNEeHHOW 3ajadu;
peanuayeT anropuTM Ha s3blke NPOrpamMmMMpOBaHUS BbICOKOrO YPOBHS;
OCYLLECTBMAET KOMMUMALMIO, OTMAaaKy U TeCTUPOBaHME paspaboTaHHOw
nporpammbl

TecTtoBoe 3agaHue

I'IpaKTquCKoe 3afaHne

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LWkana oueHnBaHus

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHme MucbmeHHas paboTa

5 (oTnun4HO)

MonHbIN, McYepnbiBaOWMA OTBET, SIBHO
OEeMOHCTPUPYIOLLMIA TNyboKoe NMOHMMaHue
npegMeTa U LUMPOKYID 3pyauumio B
oLieHnBaeMon obnacTtu, yMeHue
MCNonNb30oBaTb TEOPETUYECKNE 3HAHUSA ONS
peLLeHNs NpaKkTUYeCcKnx 3agau

4 (xopoLwuo) pe3ynbTaTte cobecefoBaHus

OTtBeT MOSHbIN 7] npasunbHbINA,
OCHOBaHHbIN Ha  npopaboTke  Bcex
06na3aTenbHbIX UCTOYHUKOB MHpopMaLmu.
Moaxod k matepuany OTBETCTBEHHbIN, HO
[onyLleHbl B OTBETAX HECYLEeCTBEHHbIE
owmnbkK, KOTOpble YCTPAHAKTCSA TOMbKO B

OtseT CTaHAapTHbIN, B uesnom
KayeCTBEHHbIi,  OCHOBaH Ha  BCex
o6s13aTenbHbIX UCTOYHMKAX MHOpPMaLIMK.
MpucyTcTBylOT HeGonbluve npobenbl B
3HAHWSAX UMN HEeCYLLLeCTBEHHbIE OLLINGKM.

3 (yooBneTtBopuTtenbHo) | OTBET BOCNPOM3BOANT B OCHOBHOM




TONbKO JEKUMOHHble MaTtepuanbl, 6e3
CaMOCTOSITENTbHOM paboThbl c
pekoMeHA0BaHHON nutepaTypon.
[emoHCTpUpyeT noHumaHue npeaMmeTa B
uenom npu HeMonHbIX, cnabo
aprymMeHTUpOBaHHbIX oTBEeTax.
MpucyTCTBYIOT HETOYHOCTM B OTBeTax,
npobenbl B 3HAHWUAX MO HEKOTOPbLIM TeMam,
CylleCTBeHHble OLKNOKM, KOTOpble MOryT
ObITb HalgeHbl M YaCTUYHO YCTpaHeHbl B
pesynbTaTe cobecegoBaHus

OTBET HENOIMHbIA, OCHOBAHHLIN TOMBbKO Ha
NeKUMOHHbIX MaTepuanax. |-|pl/| NOHNMaHNN
CyLWHOCTWK npeamMeTa B LieJqiomMm —

I'IpOGeJ'IbI B 3HaHUAX Cpa3dy Mo HECKOJIbKUM
TemMam, CyLleCTBeHHble owmnbKuy,
yCTpaHeHune KOTOPbIX B pe3ynbtaTte
cobecenoBaHus 3aTpydHeHo.

2 (HeypoBneTBopuTENbHO) | HecnocobHocTb cdhopmynmpoBaTb X0Ts Obl

HecnocobHocTb OTBETUTL Ha Bonpoc bes

nomMoLun 3K3amMeHaTopa. HesHaHuve
3HauYUTENBLHOM 4Yactum npuHUnnmanbHoO
BaXHbIX ANIEMEHTOB ANCUNNTINHDBI.

MHOroYMcneHHble CyLLIECTBEHHbIE OLLNGKN.
HenoHumaHue 3aJaHHoro Bonpoca.
oTAenbHble KOHLENUUA OUCLUMTIVHBI.

MombiTka  CNUCbIBaHWS,  MCMOMb30BaHUSA
HepaspeLUeHHbIX TEeXHUYECKUX YCTPOWCTB
WUNM MONb30BaHWA MOACKA3KOW ApYyroro
YyenoBeka (BHE 3aBMCUMOCTU oT
YCNELHOCTN TaKOW MOMbITKM).

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuanbl, HeO6XoAMMbIEe ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopmMynmnpoBKM BONPOCOB
Cemectp 7

1 Yrto Takoe napannenuam?

> [lBa noaxopa k gocTuxkeHuto napannensHocTu. MNpeumyluecTsa napannensHoro NPorpamMmMmmpoBaHns.
MpenmyLiecTBa pacnpegeneHHoro NporpaMMmMpoBaHus.

3 MuHumanbHble TpeboBaHWA: AeKOMNO3NLMS, 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! ¢ pasgensemMon NamsTblo.
MynbTunpoueccopsl ¢ pacnpefeneHHon namaTbio.

6 MapannensHble pacnpeaeneHHbIe NPUNOXKEHU 1 CTUNKU NporpammupoBaHus. Mogenu (napagurmol)
napannenbHbIX NporpaMm.

7 WTtepaTneHbI napannenuam. ItTepaTnBHbi napannenuaM. PekypcrBHbIM napannenuam.

8 Mogenb npoussoguTenu-noTpedbutenn. Mogens knneHTbl U cepBepbl. Mogens B3anmMoaencTByoLNE paBHbIE.

9 OnpepeneHuve npouecca. AHaToMmus npouecca. [MnaHuposaHue npoueccos. lNepeknioveHre KoHTeKcTa
npouecca. CosgaHue 1 3aBepLUeHue npouecca. Pecypcbl npoueccoB. ACUHXPOHHbIE Y CUHXPOHHbIE NPOLECChI.

10 Pa3bueHune 3agaym Ha npouecchl. Pa3bneHne nporpamm Ha MHOXeCTBO NoTokoB. OnpegeneHne noToka.
AHaTomMusa noToka. NnaHvpoBaHue NOTOKOB. Pecypcbl NOTOKOB.

1 Moaenu pyHKUMOHMPOBaHNS NOTOKOB. AHAaTOMUSA MHOIO MOTOYHOW NporpaMMel. Co3gaHne NOTOKOB.
YnpaBneHue noTokamu.
Pa3bueHune nporpaMmmbl Ha MHOXECTBO NOTOKOB. CUMHXPOHM3aLMa napannensHO BbiNOMHAEMbIX 3a4ad.

12 MexaHn3mbl CUHXPOHW3auuK napannenbHbIX npoueccoB. PacnpegeneHHoe 06beKTHO-OpPMEHTMPOBAHHOE

nporpaMmmpoBaHue. AreHTHO-OPUEHTUPOBAHHbBIE apXUTEKTYPbI.




OpenMP. OcHoBHble noHATUA. Komnunsums. Mogens napannensHon nporpammbl. OpenMP. MapannenbHbie u

13 nocneposaTenbHble obnactn. OpenMP. Mogenb aaHHbix. OpenMP. PacnpeaeneHue pabot. OpenMP.
CUHXpOHM3aLms.
14 MPI. OcHoBHble noHsATMA. Obwme npoueaypsl. MPI. Mepenaya v npyvem coobuieHnin mexay npoueccamu. MPI.

KonnekTusHble B3anmogenctams. MPI. OTnoxeHHble 3anpochkl. TyNnUKOBblE CUTYaLM.

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

Kakue ocHoBHble 06nacTy NpuMeHeHus a3bika Cu++?

(1) cuctemHoe nporpamMmmnpoBaHue

(2) npuknagHoe nporpammumpoBaHme

(3) nporpammupoBaHne gusanHa canTos

Kakue Buabl HacnegoBaHus 6biBatoT (BblbepuTe Hanbonee NONHLIN OTBET)?
(1) BHelWHee,BHYTPEHHEE, 3aLLMLLaoLLee

(2) obLuee,BHELHEE, BHYTPEHHEE, 3aLLMLLAOLLEE

(3) BHeLHee,BHYTPEHHEE, 3aLULLEHHOE

KaknmMu no ymonyaHuio o6baBnsiloTca Metoapl knacca?

(1) private

(2) public

(3) protected

(4) no ymonuaHuto He 06bABNSAIOTCH

Kakue ObiBalOT KOHCTPYKTOPbI?

(1) no ymonyaHuio

(2) c napameTpamu

(3) HMUManuaupyoLnn

(4) konupytoLunin

Beibepute Hanbonee npaBusbHbIV BapyaHT 00bsIBNEHWs oneparTopa npucBavBaHuns 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 yem 3aknoyaeTcs CyTb KOMMOHOBKM NPOrpamMmmbI?

(1) B nepeBofe TekcToBOro hanna B 06 bLEKTHbIN MOAY b

(2) B nogroToBke NporpamMmmbl K BbIMOSHEHWNIO

(3) B 06bEANHEHNM HECKONBKUX hparMeHTOB NPOrpaMmMbl B OOUH

Y Kakown nepemeHol B JaHHOM Kofe camoe KopoTkoe "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

Kakune kntoyeBble crioBa UCNONb3YOTCS ANs CO34aHUA 1 00paboTKM UCKITIOUNTENbHBIX CUTYaUniA?

(1) try

2) delete

3) catch

4) return

5) throw

YTto noHMmaeTcs nog NOoToKoM B A3blke C++

(1) o6GMeH AaHHBbIMK MeXay nporpaMmmMamu

(2) 0BMeH gaHHbIMK MeXay KOMNUAATOPOM U PyHKUMEN main

(3) mexaHu3m BBOOA-BbIBOAA

OTmeTbTe BCe YTBEPXKOEHWS, KOTOPbIE CYMTAETE BEPHLIMU:

(1) Henb34 ¢ NomoLLbio WabnoHa co3aate PYHKUMIO C TaKUM Ke MMEHEM, KaK y SBHO onpeaeneHHon OyHKUun
(2) uenb BBEAEHMSA WABNOHOB — co3AaHMe PYHKLMI, KOTOpble MOryT obpabaTbiBaTb PA3HOTUMNHbLIE AaHHbIE
(3) B kauecTBe onmcaHusa WwabnoHa yHKUMM ncnonb3yeTca npoToTun wabnoHa: template <cnvcok _napameTpoB

(
(
(
(

_wabnoHa >

YKaXknte HenpaBuIibHbI OEHTUUNKATOP:

(1) AB_D1

(2) 10xd

(3) z1d8_14f3

OTmeTbTe hparMeHTbl koAa, KOTOPble MOXXHO Ha3BaTb BblpaXXEHUSAMU:
(Mf+r12-14

(2)int z;

B)x=y=13

YkaxuTe npaBunbHoe obbaBneHne?
(1) int 5;

(2) float fl,int i

(3) float F3v7G8t9F; int iCr3;

MpoToTnn dyHKUMM 3agaeT

(1) TMN dOYHKLMK, BKMOYAs KOMMYECTBO U TUM apryMeHTOB U TUM pesyrnbTaTa

(2) BO3MOXHOCTb BbIMOSIHEHMSA 3TON (PYHKLMM U3 NpOrpamm Ha ApYrnx si3blkax NporpaMmmMupoBaHus




(3) msA byHKUMN N MUHMMarbHOE KONMYeCTBO NapameTpoB
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. Ons uukna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

onpegennTe BEKTOP pacCTOSHWIA, BEKTOP HanpaBneHuin u TN 3aBUCUMOCTH.

2. [Onsa umkna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

onpegennte BEKTOP pacCTOSAHWIA, BEKTOP HanpaeneHuin u TMn 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

onpenennTe BEKTOP pacCTOSHWIA, BEKTOP HanpaeneHuin U TMN 3aBUCUMOCTH.

4. [Ons uukna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

ornpeaennTe BEKTOP PacCTOSHWIA, BEKTOP HamnpaBlEHUN U TUN 3aBUCUMOCTW.

5. Ons umkna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

onpenennTe BEKTOP pacCTOSHWIA, BEKTOP HanpaeneHuin U TUN 3aBUCUMOCTH.

6. [Ons umkna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

onpegennte BEKTOP pacCTOSAHWIA, BEKTOP HanpaeneHui u Tun 3aBUCUMOCTH.

7. [Ons umkna

doj1=1,u1

doj2=1,u2

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

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

enddo

enddo

onpeaennTe BEKTOP pacCTOSHWI, BEKTOP HanpaBneHuin 1 TUM 3aBUCUMOCTMW.
5.3 MeToamnyeckue matepuansl, onpeaensiowme npoueaypbl oLleHMBaHUA 3HaHUN, YMEeHUI, BnaaeHuin (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBsua nonycka oby4atrollerocs K NpoMexyTo4yHon aTrectauum 1 Nnopsaaok NMMKBUAaLNM akaaeMnyeckon
3a10/MKEeHHOCTHN

MpoBeaeHe NMPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcs»



5.3.2 dopma npoBeaeHUsi MPOMEXYTOYHOWN aTTecTauum No gUCLUNNnHe

YcTHas

+

NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

NHasa

|-|pVI npoBeeHunn 3Kk3aMeHa BpemMsd, OTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBNAET He 6onee 40 MuH. Ons
BbIMNOJIHEHNA NMPaKTU4eCKOoro 3agaHusa o6yqa+ou.|,emy npegocrtaBndeTcA Heobxoanmas cnpaBso4Hasa MHd)OpMaLI,Mﬂ.

CoobLyeHune pe3ynbTaTtoB o6yqa+ou.|,emy0ﬂ npon3BoaAnNTCA HenocpeacTBEHHO Nocrie YCTHOro oTeeTa.

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHasa nutepatypa

AsTOp

3arnasue |

M3gaTtenbcTBo

["og n3pgaHus |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Crtpayctpyn, b.

A3blk  MporpaMmuUpoBaHns

Mocksa: HTepHeT-

http://www.iprbooksh

C++ ans npodeccnoHanos YHuBepcuteT op.ru/102077 .html
MHdopmaumoHHbIX 2021
TexHonornni (MHTYWUT),
Awn Nun Ap Meauna
AHTOHOB, A. C. MapannensHoe Mocksa: IHTepHeT- http://www.iprbooksh
nporpaMmMmpoBaHme c YHuBepcutet op.ru/102043.html
ncnonb3osaHnem MHdopmaLmoHHbIX 2021
TexHonorun MPI TexHonorun (MHTYUT),
Awn Nun Ap Meauna
KynamuH, B. B. TexHonoruu Mocksa: IHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHus. YHusepcutet op.ru/102071.html
KoMnoHeHTHbIN nogxon MHdopMaumOHHBbIX 2021
TexHonorun (MHTYUT),
Awn Nun Ap Meauna
Henensopa, H. H. Ctunu n mMeToabl Mocksa: IHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHuns YHusepcutet op.ru/102065.html
MHdopmaumoHHbIX 2021
TexHonoruni (MHTYWUT),
Awn Nun Ap Meauna
3bikoB, C. B. BeegeHuve B Teopuio Mocksa: IHTepHeT- http://www.iprbooksh
nporpaMMmnpoBaHus. YHuBepcutet op.ru/102007.html
O6bekTHO- MHopmaunoHHbIX 2021
OPWEHTMPOBAHHbIN MOAXOA TexHonorun (MHTYUT),
Awn Nun Ap Meauna
lopogHss, I1. B. OCHOBbI  (QYHKLMOHANbHOro Mocksa: HTepHeT- http://www.iprbooksh
nporpaMMmMpoBaHuns YHuBepcutet op.ru/102042.html
MHopmaunoHHbIX 2021
TexHonorun (MHTYWUT),
An Nn Ap Megua
CepebpsikoB, B. A.|Teopus " peanusauus Mocksa: HTepHeT- http://www.iprbooksh
ManoyknH, M. T1.,|93bIkOB NporpaMmmMupoBaHus YHuBepcutet op.ru/102068.html
"oHyap, . P., MHdopmaumoHHbIX 2021
®ypyraH, M. T. TexHonorun (MHTYUT),
An Nun Ap Meauna
Typanbuyk, K. A. MapannensHoe Mocksa: HTepHeT- http://www.iprbooksh
nporpaMmmunpoBaHue c YHuBepcutet op.ru/79714.html
nomolLLbto A3bika C# WHpopmaunoHHbIX 2019
TexHonornni (MHTYWUT),
A Mn Bp Meauna
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Jlob63eHko, 1.  B.,|YueBHoe nocobue no|PoctoB-Ha-[oHy: CeBepo- http://www.iprbooksh
LLlep6aHb, U. B. aucumnnnnHe Paspabotka| Kaskasckuin counuan op.ru/89513.html
KpoccnnaTopMeHHbIX MockoBckoro 2018
npunoxexHmn C++ TEXHUYECKOro
yHMBEpCUTETA CBA3N U
UHOPMATUKN
Mappawes, A. M, |3agauu no| Mocksa: Poccumnckun http://www.iprbooksh
MaHkpatoB, A. C.,|nporpaMmmMnpoBaHuto Ha| yHMBepCUTET APYXObl 2017 op.ru/90997.html
Cannarapos, C. . C/C++ HaponoB




XBOCTOB, A. A
BuTiokos, B. K
Tuxommpo, C. T,
KapmaHoBa, O. B
XaycToB, n. A
MaBpunos, A. H.

,|Ha A3blKe C++ c 2014
yHUBEpcuTEeT
Mcrnornb3oBaHNeM .
o NHXXEHEPHbIX TEXHOMNOMMIA
MaTemMaTU4ecKomn Moaenu

Paspabotka nporpammMmHoOro http://www.iprbooksh
obecneyeHus CUCTEeMbI op.ru/47444 html

BopoHex: BopoHexckni
MOHWUTOPUHIa NPOW3BOACTBA

rocygapCTBEHHbI n

TEXHOJI0r'M4eCcKoro npouecca

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbLIX CUCTEM
https://www.python.org/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMoro NporpamMmmHoro oéecnevyeHus
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 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6Xo0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucuunnuHe

AyaunTopus OcHalleHne

MynbTumeauiiHoe obopyagoBaHue, crneLmannanpoBaHHas mebenb, Jocka
JlekunoHHas ¥ A PYA H P A
ayautopus

KoMnbloTepHbIN Knacc

MyrnbTuMeauiiHoe 06opyaoBaHme, KOMMbIOTEPHAS TEXHKKA C BO3MOXHOCTBIO NOAKIIOYEHUS K CeTU
«MHTepHeT» 1 obecneyeHnem [[OCTyna B SMEKTPOHHYIO MHMOPMALMOHHO- 06pasoBaTenbHYo
cpeay
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