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9. Llenn n 3apaum y4ye6HOM ANCLUMNNUHDI

Llenbto ocBoeHMst y4eBHON AMCUMNANHBI ABNAETCA OBNageHue CTyaeHTamn metogamu
OonNTMMM3aLMM NPOrpaMMHOro Kofa Ha A3blkax nporpammupoBaHus C/C++, HeobxogmmbiMu ans
NOBbILLUEHNSI NPON3BOANTENBHOCTU CUITbHO HAarpy>XeHHbIX MaTeMaTUYECKNX NPUNOXKEHNNI

3agaum yyebHON OMCUMNNHBI:

— [aTb 0630p OCHOBHbLIX METOOOB ONTUMM3AUUM MPOrpaMMHOrO Koga Ha s3blkax
C/C++;

— WN3y4nTb BNUSAHME ONTMMM3ALMN HA NOBEAEHME KOMMbIOTEPA;

— U3yYnTb MeToAbl ONTMMM3aUMK C UCNOSNb30BAHUSA CTPOK;

— paccMmoTpeTb BapuaHTbl ONTUMM3ALMM OCHOBHbIX aniropuTMOB;

— n3yuntb cnocobbl onTumusaumm npu pabote C NepemMeHHbiMW B OUHAMUYECKOW
namsTu;

— paccMOTpeTb CMocobbl ONTUMM3ALMK MPOrPAaMMHOr0 Koga Ha YPOBHE MHCTPYKLWWA
A3bIKa;

— fpatb 0630p MeTOA0B ONTUMMU3ALIMM COPTUPOBKN U MOUCKA;

— WN3Y4nTb METOAbl ONTUMMUIALNN CTPYKTYP AAHHbIX;

— paccMOTpeTb BapuaHTbl ONTMMM3AaLUKN BBOAA-BbIBOAA OAHHbIX;

- [aTb KpaTkui 0630p cTpaterMm onTMMM3aummM C UCNONb3OBaHMEM NapannefnibHOCTH
NCNOSMHEHNA OTAENbHbIX Y4aCTKOB KoAa.

10. MecTo y4ye6HOM ancuMnnuHbI B cTpykType OOI:

AncumnnuHa oTHOCUTCS K BapyaTMBHOW YacTu yd4ebHoro nnaHa (6rnok b1).

[ns ycnewHoro OCBOEHUS AUCUMNMMHBLI HeobxoauMMO npeaBapuTenbHOe WU3yyYeHune
MaTeMaTUyecKoro aHanmsa n NporpaMMmupoBaHus.

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCUUNIIMHEe/MOAYINIO (3HaHWUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3yribTaTaMu OCBOeHUS o6pa3oBaTenibHOM
nporpaMmmbl (KOMNeTEHLMAMU) U UHAUKATOPaMU UX [OCTUXKEHUA:

Kog HassaHwne Koa(bl) WugukaTop(bl) MnaHnpyemble pesynbTaTbl
KoMNeTeHLUmn 0oby4yeHus
MK-8 | CnocobeH [MK-8.1 | 3HaeT ocCHOBHble MeTOobl 3HaTb: MeToabl WM cpeacTBa
cosnasaTb U NPOEKTUPOBaHUS 1 NPOM3BOACTBA A3bIKOB nporpaMmMmnpoBaHus
nccnenosaTtb NpOrpaMmMHOro NpoaykTa, C/C++, onTumMmMsaLuu,
HOBblE NPUHLUMMbI MOCTPOEHUS, CTPYKTYPbl | LOKYMEHTMPOBAHUS n
MaTtemaTuyeckue 1 npueMbl paboTbl C COMpOBOXAEHNS  MPOrpaMMHOro
Moaenu B WHCTPYMEHTanbHbIMK CpeacTBamMu, | Koaa.
€CTECTBEHHbIX noagepXuBarLwmnmMm co3gaHme
Haykax, NpPOrpaMMHbIX MPOAYKTOB U
NPOMBbILLITEHHOCT NpPOrpaMMHbIX KOMIMEKCOB, UX
1 n busHece, ¢ COMpPOBOXAEHWS,
y4yeTom a4MVHUCTPUPOBAHNS U Pa3BUTUS
BO3MOXHOCTEMN (aBontounmn)
COBpPEMEHHbIX MK-8.2 YMeeT ucnornb3oBaTb METOAbI YMeTb: Ucnonb3oBaTb CpeacTBa
WMHOPMAaLIMOHHBI NPOEKTUPOBaHUS 1 NPOM3BOACTBA onTuMmsaLumn NPOrpaMmMHoOro
X TEXHOMNOTUN, NpOrpaMmHOro nNpoaykTa, Koaa ans pa3paboTku "
nporpaMMmpoBaH MPUHLUMMbI MOCTPOEHUS, CTPYKTYpPbI | pedbakTopuHra nporpamm,
msa un 1 npmueMbl paboTbl ¢ HanMcaHHbIX Ha A3blkax
KOMMbIOTEPHOM WHCTPYMEHTanbHbIMY cpeactsamu, | nporpammupoBaHus C/C++.
TEXHUKN noagepXuBarLwmmMm co3gaHme
NpOrpaMMHOro npogykTa
MK-8.3 MimeeT npakTuy4eckuin onbIT Bnagets: npakTU4ecKumm
NPUMEHEHMNS YKa3aHHbIX BbILLE HaBblkaMu onTUMmn3aumm
METOZOB N TEXHOMNOIMMN NpOrpaMMHOro Koga.
MK-9 | CnocobeH MK-9.1 BrnageeT coBpeMeHHbIMU 3HaTb: MeTodbl M cpefacTBa
Mcnonb3oBaTb MeTogamm pa3paboTku 1 nporpamm, HanncaHHbIX Ha
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COBpPEMEHHbIE
meToapbl
pa3paboTku un
peanusaumm
KOHKPETHbIX
anropuTMOoB
MaTeMaTn4ecKnx
mMoaenen Ha 6ase
A3bIKOB
nporpamMmmupoBaH
1Sl U NaKeToB
npuKnagHbIx
nporpamm
MOZENMPOBaHUS.

peanusauuv anropuTMoB
mMaTeMaTuyeckux moaenei Ha 6ase
A3bIKOB M MaKeToB NpUKNaaHbIX
nporpamm MoAenupoBaHus

a3blkax C/C++.

MK-9.2 YMeeT paspabartbiBatb U YMeTb: MCNosnb3oBaTb METoabl U
peanu3oBbIBaTb anropuTMbl cpencTea NporpamMm, HanMCaHHbIX
MaTeMaTu4eckux mogenen Ha 6ase | Ha asbikax C/C++.

S3bIKOB W MaKeTOB NPUKNagHbIX
nporpaMm MoaenvpoBaHus

MK-9.3 MimeeT npaktnyeckun onbiT Bnapets: npaxkTM4ecKumMm
pa3paboTku u peanusauum HaBblKamMu onTumMm3auuu
anropuTmMoB Ha base A3bIKoB U nporpamMmm, HanMCaHHbIX Ha

NakeToB MPUKMNaAHbIX MporpaMm
MOZENUPOBaHUs

A3blkax C/C++.

12. O6beM acuunnuHbI B 3a4eTHbIX eguHuuyax/yac — 3/108.

CDopma I'IpOMe)KyTO‘IHOﬁ aTTecTauum: 3a4eT C OLEHKOMN

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKoCTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
4 cemecTp
AYOVTOpHbIE 3aHATUSA 56 56
nekuum 28 28
B TOM ymcne: npakTnyeckme
nabopartopHble 28 28
CamocTosaTensHasi paborta 52 52
B TOM Yucne: kypcosas pabora (npoekT)
dopmMa NPOMEXYTOYHOM aTTecTalmm (SK3ameH)
UToro: 108 108

13.1. CopepxaHue AUCLUUNNMUHbI

Ne n/n

HanmeHoBaHue pasgena

ONCLUNINHBI

CogepxaHue pasgena AMCUUNIUHBI

Peanunsauus
pasgena
AncunniimHbl C
NMOMOLLIbIO
OHITanH-Kypca,
AYMK*

1. Nekuun

11

0630p onTMM3aLUK

ynpaBneHusi NaMaTbio.

OnTnMmsaums - yacTb pas3paboTkM NPOrpaMmMHOro
obecneyveHns. hHEKTUBHOCTb ONTUMMU3AL K.
CtpaTtermum ontummnsauum koga Ha C++.
Vcnonb3oBaHue ny4ymnx anroputmos.
VMcnonb3oBaHue ny4ywnx 6nbnmoTek.
YMeEHbLUEHNE KONUYECTBA BbIAENEHUA NAMATH U
KOMMpoBaHW. YCTpaHeHWe BbIYMCINEHNI.
Vcnonb3oBaHme ny4ywnx CTPYKTyp AaHHbIX.
YBenuueHne napannensHoctn. OnTuMmnsaums

1.2

OnTMusaumsa, BnuaoLas Ha

nosegeHne KomMmnbTepa

MegneHHass namsTb.
OrpaHunyeHus Ha

MepneHHoe BbIMOJTHEHWE

WHCTPYKLNA.

HepocTynHoCcTb
KOJ1n4ecTBO

MHOX€eCTBEHHbIE MOTOKW BbIMNOSHEHNSA
OﬂepaHMOHHOﬁ CUCTEMBbI. nODHAOK BbIMNOJTHEHUA

OanTos.
namsaTu.
KoMaHz.
Bbi3oBbl

13

M3mepeHue

npon3BoANTENTIbHOCTU

3akoH AMaana. MamepeHne 6aszoBon
Npon3BOAUTENBHOCTU U MNOCTAHOBKA Lienen.
MpodunmpoBaHme BbINOMHEHUS NPOrpamMMbi.
IOnuTtensHo paboTawwmii kog. MNpeunsmMoHHoCTb,
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WCTUHHOCTb U TOYHOCTb. N3mepeHue BpemeHMu.
M3amepeHre BpeMeHn C MOMOLLIbIO KOMMBbHOTEPOB.
AnnapaTHasi 9BOMNOLUMSA CHETYMKOB TAKTOB.
Linknuyeckuin Bosspat. HegetepMmnHmncTmyeckoe
nosegeHue. NpeogoneHue npobnem n3amepeHun.
OTHOCKTenbHasa NPOU3BOANTENBHOCTb.
[MoBbILLEHNE NOBTOPAEMOCTU C MOMOLLIbIO
n3mepsembix MOAYIbHbIX TECTOB. HacTpoika
Npon3BOAUTENBHOCTU C NCNONb30BaAHNEM METPUK.
[MoBbIlWEHNEe TOYHOCTM NyTEM yCpeaHEHNs
MHOXeCTBa utepauui. YMeHbLUeHne
HeAeTEPMUHMPOBAHHOCTM NOBEAEHNS
onepaunoHHOWM CUCTEMbI MYTEM MOBLILLEHNS
npuoputeTa. Co3gaHue Krnacca-cekyHaoMmepa.
XpoHomeTpax cyHKumm B Tecte. OueHka
CTOMMOCTWM Kofa Ansi nomcka y3kmx mecT. OueHka
CTOUMOCTW OTAENbHbIX MHCTPYKUMA C++. OueHka
CTOMMOCTM LMKNOB. OueHka KonmyecTea
NMOBTOPEHUI BIOXEHHbIX LUKNOB. OLeHKa LUKNoB
C NEPEMEHHBIM KOMNMYECTBOM MOBTOPEHMUA.
PacnosHaBaHue HesIBHbIX LIUKIOB.
PacnosHaBaHne NOXHbIX LUKOB.

1.4

OnTUMM3aLmsa UCMonNb3oBaHNA
CTpOK

CTpoku Mcnonb3yoT AnHaMUYeckoe BbiaerneHune
namsaTn. CTpoKM Kak 3HavyeHnsi. CTpoKm
BbIMOMHSAOT Maccy konuposaHun. icnonb3oBaHue
MOANULMPYOLWNX onepauni. Y MeHbLLIeHNe
paboTbl C NAaMATLIO C MOMOLLLI0 PeE3EePBUPOBAHNS
ONs1 yCTPaHEHWs1 BpEMEHHbIX 3HaYEHUN.
YcTpaHeHne KonMpoBaHWsi CTPOKOBOIO apryMeHTa.
YcTpaHeHue pasbiMeHOBaHWM C MOMOLLbIO
nTepaTopoB. YCTpaHeHne KonMpoBaHus
BO3BpaLLlaeMoro 3HadeHus. Vicnons3osaHue
MacCuBOB CMMBOJIOB BMECTO CTPOK. YCTpaHeHue
npeobpasoBaHus cTpok. lNpeobpasoBaHne mexay
KOAMPOBKaMW.

15

OnTtnmusaums an ropuTtmoB

BpemeHHasi ctoumocTb anroputmoB. BpemeHHas
CTOMMOCTb B Hauny4Llem, cpeHeM 1 HauxyaLem
cny4vasix. AMoOpTU3MpoBaHHasi BpeMeHHasi
cToMMocTb. ONTUMM3aUun COpTUPOBKU N MOUCKA.
OdbdekTnBHBIE anropnTMbl Noucka. BpemeHHas
CTOMMOCTb anropuTMoB rnoucka. Bce noucku
paBHOLIEHHbI NpY ManbiX N. APPEKTUBHbIE
anropuTMbl COPTUPOBKN. BpemeHHasi CTOMMOCTb
anropuTMoB COpTUPOBKN. icnonb3oBaHne
MHpopMaLmm 0 BXOAHbIX AaHHbIX. LLIabnoHbl
onTuMmusauun. NpeasbluncneHms. OTNOXEHHbIE
BblumcneHus. MNaketnposaHue. KelunposaHue.
OnTumMusauusa oxunagaemoro nyTn. XelMpoBaHue.
[lBonHasa npoBepka.

1.6

Ontnmmnsaums nepemMeHHbIX B
OVWHaMMYeCKoM NamsaTh

MNepemeHHble C++. [ONUTEnbHOCTb XpaHeHus
nepemeHHol. BnageHne nepemeHHbIMU. OOGBHEKTDI
— 3HayeHUss M 0ObekTbl — cywHocTn. API
ONHaMUYECKUX nepemMeHHbIX C++.
ABTOMaTM3auUuUsl BrafeHUst WMHTENNeKTyanbHbIMU
yKasaTtensamu. ABTOMaTM3auus BnageHus
OVWHaMMyecknmmn nepemeHHbiMun. std::auto_ptr u
Krnaccbl KOHTENHEepOB. OdnHamnyeckne
nepemMeHHble MMEeKT CTOMMOCTb BpEMEH MU
BbINOMHEHWS. CraTtudeckoe cosgaHve
ak3emnnsapoB knacca. Cratudeckoe co3gaHue
nepemMeHHbIX-4rneHoB  knacca. lcnonb3oBaHue
CTaTU4ecKUx CTPYKTYp JAaHHbiX. [lpumeHeHue
std::array BmecTo std::vector. CosgaHue 6onbLumnx
ObycpepoB B crteke. Cratudeckoe cosgaHue
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CBA3aHHbIX  CTPYKTYp  AaHHbix.  CospgaHwue
OuHapHbIX AepeBbeB B MaccuBe. Vcnonb3oBaHue
«TNaBHOMO ykasartens» ans BrageHust
OVHaMUYECKMMUN  MEPEMEHHbIMU.  YMeHbLUeHne
KonnyecTBa nepepacnpeaeneHnin AUHaMUYecKnx
nepemeHHbix. [peaBaputensHoe  BbloeneHue
namsaTy Ans OUHAMUYECKUX MNepeMeHHbIX Ans
npegoTBpaLleHuns nepepacnpeaeneHuii.
Co3gaHve OMHaMUYECKUX MEpPeMeHHbIX BHe
LMKNOB. YCTpaHeHWe W3NULIHEro KOMUPOBaHWUS.
YcTpaHeHne HexenatenbHOro KOMMpoBaHUs B
onpeaeneHMn Knacca. YCTpaHeHue KOMMpoBaHUs
npu Bbi3oBe W3 dyHKUMU. Bubnuotekn 6Ges
KOMMPOBaHMUS. HectaHpapTHas cemaHTuKa
KOMMPOBaHMUSI. Paspensiemoe BrageHve
cylHocTsMU. [epemelleHe 3K3EMMNNAPOB B
std::vector. MNnockne CTpYKTYpbl AAHHBIX.

1.7

ONTUMKU3aLNA UHCTPYKLWIA

YpaneHue koga n3 umknos. KewvpoBaHue
KOHEeYHoro 3HayeHus uukna. lNpumeHeHne 6onee
3(PPEKTUBHBIX MHCTPYKUNIA LMKIOB. 3MeHeHne
HanpaBneHusa uukna. YcTpaHeHne nHBapuaHTHOro
KOAa u3 UMKNOB. YAaneHne HeHY>HbIX Bbl30BOB
OYHKLMIM N3 LIMKMOB. YaaneHne CKpbITbIX BbI3OBOB
dYHKUMA N3 UUKINOoB. YaaneHne gopormx
MeLNEeHHO MEHSIOLLNXCS BbI30OBOB U3 LIMKIOB.
MepemelleHne UUKNOB B OYHKLUM ANSA CHUXKEHNUS
HaknagHblX pacxofoB Npu BbizoBax. CTOMMOCTb
BbI30BOB pyHKLMA. CTOMMOCTb yKa3aTesnemn Ha
pyHKUnN. OObSABNEHNE KOPOTKNX PYHKLINIA
BCTpanBaemMbIMW. YCTPaHEHNe HENCNONb3yemMoro
nonmMmopguama. Y aaneHme Hemcnonb3yemMbix
nHTepdencos. Beibop peanusauun nitepdeinca
BO BpeMsi KOMMNOHOBKW. Bbibop peanusaunm
nHTepdenca Bo BpemMsa Komnunaumn. UcknoyeHne
npumeHeHus ngmomsl PIMPL. YcTpaHeHve
Bbl3oBOB kofa B DLL. NepeHeceHne
BMPTyanbHOro AecTpykTopa B 6a30BbIf Kracc.
OnTMmn3aums BblpaXKeHU. YnpoweHme
BblpaxkeHUn. pynnMpoBaHne KOHCTaHT.
Vcnonb3oBaHue LenovncneHHon apugpmeTnkm
BMECTO apuUPMETMKIN C NiaBatoLLEN TOUKOMN.
3ameHa nTepaTUBHbIX BbIMUCIEHWI
aHaNUTUYECKMMM BblpaXeHuamMu. iguombl
onTUMU3aLMM NOToKa ynpaeneHus. NpumeHeHne
switch BmecTo if-elseif-else. NpumeHeHne
BMPTyanbHbIX (OYHKUMIA BMeCTO switch unu if.

18

VMcnonb3oBaHve ny4mnx
6ubnunoTtek

OnTMmsaumns MCNonb3oBaHUS CTaHO4APTHOWM
onbnmotekn. dunocodus ctaHaapTHON
o6mbnmotekn C++. Bonpockl npyuMmeHeHus
cTaHgapTHon 6ubnuotek n C++. OnTumMmsauus
cyuiecTByowmnx oubnuotek. NpoekTupoBaHne
ONTMMM3NPOBaHHbIX BnbnuoTek. Mnockue
nepapxun HacneLoBaHusA. YNpoLleHMe Lenoyku
BbI30BOB. YNpOLLEHNE NPOEKTUPOBAHMS CIIOEB.

19

OnTMmMHU3aums COPTUPOBKN U
noucka

Tabnuubl "kntod/3HadeHne" ¢ MCnonb3oBaHUEM
std:map u std:string. WHcTpymeHTapuin  gns
NOBbILLEHUS NPON3BOAUTENBHOCTH noucka.

BbinonHeHne 0a30BbIX N3MEpPEHUN.
MpoeHTudurkaums ONTUMU3NPYEMON
peatenbHocTU. PasgeneHve  oNTUMU3NPYEMOW
OeaTenbHOCTU. N3meHeHne unu 3amMeHa

anropuTMoB U CTPYKTYp AaHHbIX. icnonb3oBaHue
npouecca onTUMM3auun Ansg MnoNb30BaTENbCKNX
abcTpakumn. Ontnmmsaums novcka C

5




NCnonb30BaHMEM std::map. MpnmeHeHne
CMMBOJIbHbIX MaccuBOB PUKCMPOBaAHHOTO
pasmMepa B kadecTBe  knwoyen  std:map.
Wcnonb3oBaHne ctpok B ctune C B KayecTse
kntoyen std::map. Ncnonb3oBaHue std::set, korga
Koy siBnisieTcst 3HavyeHneM. OnTummusaums novcka
C MCMOnb30BaHMEM  3arofloBOYHOro  chamna
<algorithm>. Tabnuua «knoy/3HaveHne» Ons
nomcka B nocrnegoBaTeNibHbIX  KOHTEMHepax.
BrvHapHbIn NowUCK c Mcnonb3oBaHNeEM
std::equal_ranqe(). BuHapHbIn nomuck c
NCNONb30BaHNEM std::lower_bound().
CamocTtoATensHoe  kogupoBaHue  GUHapHOro
novcka. CamocTtoaTenbHoe KOAMpoBaHue
OMHapHOro noucka ¢ wmcnonb3oBaHuem stremp().
OnTMmnsaumns noucka B XeLMpPOBaHHbIX Tabnmuax
«KITHo4/3HavYeHne». XelwmpoBaHue C
NCNonb30BaHNEM std::unordered_map.
XelwmpoBaHue ¢ MPUKCMPOBaHHBIMU CUMBOJIbHBIMA
MaccuBaMy B Ka4yecTBe KNiouven. XelwmpoBaHue ¢
KnioyamMmm B Buge CTPOK C  3aBepLiatommm
HyneBbIM W cuUMBONamu. XewwupoBaHuMe C
nonb3oBaTenbCcKon xeww-Tabnuuen. OnTuMu3aums
COPTUPOBKM C UCMOMb30BaHNEM

cTaHgapTHon 6ubnuoTtekn C++.

1.10

OnTUMM3aums CTPYKTYP OaHHbIX

MocnepoBaTtenbHble KOHTENHEPBI. TUN AaHHbIX
anemeHTa. std::vector u std::string. BctaBka n
yoanenue B std::vector. ITepupoBaHne
std::vector. CoptupoBka std::vector. [Nonuck B
std::vector. BcTtaBka 1 yaaneHue B std::deque.
UtepuposaHue std::deque. CopTmpoBka
std::deque. Nouck B std::deque. BcTtaska n
ypanenwue B std::list. ITepuposaHue std::list.
CopTtuposka std::list. Mouck B std::list. BctaBka u
yaaneHue B std::forward_list. UTepnposaHune
std::forward_list. CoptupoBka std::forward_list.
Mouck B std::forward_list. BcTtaBka v yganeHue B
std::map. Utepuposanue std::map. CopTnpoBka
std::map. NMouck B std::map. BcTaBka n yganeHue
B std::unordered_map. UtepuposaHue
std::unordered_map. Nownck B
std::unordered_map.

1.11

OnTummnzaums
BBO/Ja-BbIBOAA

CosgaHne 3KOHOMHOM CUTHAaTYypbl OYHKLNW.
CokpalueHune Lenoyek Bobl3oBoB. CHIKeHNe
KOnnyecTBa nepepacnpeneneHun.
Mcnonb3oBaHne bonbLliero BxogHoro bydgepa.
cnonb3oBaHMe NOCTPOYHOrO YTeHUs. YTeHne us
std::cin n 3annce B std::cout.

1.12

OnTnmmnsauus
napannenbHoCTH

BBefaeHne B napannenbHble BblYUCTIEHUS.
UepepnytoLeecs BbINOMHEHUE.
MocnepoBaTtenbHas cornacoBaHHOCTb.
CuHxpoHunzaums. ATOMapHOCTb C MOMOLLbIO
B3aMMOUCKMOYEeHUn. ATOMapHble annapaTHble
onepauun. BosamoxHocTn napannensHocTu B C++.
[MoTokun. ACUHXpPOHHbIE 3afaHusA. MbloTeKcbl.
BnokMpoBKW. YCNOBHbIE NEPEMEHHbIE.
ATOMapHble onepauuv Hag oowumun
nepemeHHbIMU. Bapbepbl namaTi. OnTMMM3aums
MHOrOMNOTOYHbIX Nporpamm C++. [Nporpamma 6e3
CYHXpOHM3aLuuKn. YaaneHue koga 3anycka u
3aBepLueHus. bonee adpekTnBHas
CUHXpOoHU3auus. bubnuotekn Ans napannenbHbIX
BbIYUCNEHWUN.

1.13

Ontnmmnsaums ynpasJieHUA

API ynpasneHnus namsatbio C++. XKM3HEHHbIN
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namMATbo

LUKIT AMHAMWYECKMX NepeMeHHbIX. PyHKunn Ans
BblgeneHns n ocBoboxaeHusa namatn. GyHKLMm
ynpaeneHnsa namsitbio n3 oudnmnoteku C.
lMocTpoeHne ANHaMMUYECKUX NEPEMEHHBIX C
NMOMOLLIbIO BbIpaXXeHun new. [onb3oBaTenbCKui
pasmeLllaoLLmin onepaTtop Nnew. YHUYTOXEHMEe
OVNHaMUYECKUX NEPEMEHHbIX C MOMOLLbO
BblpaxkeHus delete. BeicokonponssoguTensHbie
avcnetyepbl namsATy. ucnetyepbl namMaTy Ans
KOHKPETHbIX KnaccoB. [ucnetyep namsaTi ons
©nokoB cumkcnpoBaHHOro pasmepa. [lobasneHue
operator new() 4NA KOHKPETHOrO Kracca.
MpounsBoanTenNbLHOCTL ANCNEeTYEpa NamMATH AN
6r1okoB hmKcupoBaHHOIO pa3mepa.
HebesonacHble € TOYKM 3peHus napannenbHOCTH.
Monb3oBaTenbckMe annokaTopbl CTaHAapPTHOM
ombnmotekn. MmHMManbHbIn annokatop B C++11.
[ononHutenbHble onpeaeneHus Ans annokatopa
C++98. AnnokaTtop 6510Kk0B hMKCUPOBAHHOIO
pasmepa. Annokatop 6510KOB (PMKCUPOBAHHOTO
pasmepa ans CTpok.

2. MpakTuyeckne 3aHATUA

2.1

O630p onTMusauum

OnTumusauus - yacTb pa3paboTKn NPOrpamMmMHOro
obecneyveHns. APPEKTUBHOCTb ONTUMMU3AL M.
Ctparermu ontummnsaumm koga Ha C++.
Vcnonb3oBaHme ny4ynx anroputmos.
Vcnonb3oBaHue ny4wmnx 6MGnmoTek.
YMeEHbLUEHNE KONNMYECTBA BbIAENEHWUA NAMATY U
KOnMpoBaHWin. YCTpaHeHMe BbIYNCIEHUN.
Vcnonb3oBaHme ny4ynx CTPYKTyp AaHHbIX.
YBenuyeHue napannensHocTn. OnTuMmmnsauus
ynpaBneHnsl NamsTbio.

2.2

OnTMmusaums, BnuaoLas Ha
noeefeHne KoMnbloTepa

MeaneHHast namsTb. HegoctynHocTb 6GanToB.
OrpaHu4eHuns Ha KONMMYeCcTBO NaMsTK.
MepgneHHoe BbINONMHEHNE KOMaHA.
MHoOXecTBEeHHbIe MOTOKM BbINONHEHUSI. Bbi30BbI
onepaumoHHOM cuctemsl. Nopaaok BbIMOMHEHUA
WHCTPYKLUNA.

2.3

MN3mepeHune
NpPOu3BOAUTENBHOCTHU

3akoH AMaana. NamepeHne 6azoBon
NpPoV3BOAUTENBHOCTU U NOCTAHOBKA Lienen.
MpodunmpoBaHme BbINOMHEHUS NPOrpamMMbi.
OnuTtenbHo paboTawmii kog. MNpeuns3noHHoOCTb,
WCTUHHOCTb M TOYHOCTb. MIaMepeHmne BpeMeHN.
M3mepeHne BpeMEHN C MOMOLLbH KOMMBHOTEPOB.
AnnapaTHas 3BOMOLNS CHETUNKOB TAKTOB.
Linknnyeckun Bosspat. HegetepmMumHucTu4eckoe
noesegeHue. MNpeogoneHne npobnem namepeHuni.
OTHoCcKTEnNbHasA NPOU3BOANTESNBHOCTD.
[MoBbILLEHNE NOBTOPAEMOCTU C MOMOLLIbIO
n3mepsiemMbiX MOAYIbHbIX TeCTOB. HacTpolika
NpPon3BOAUTENBHOCTU C NCMNONb30BaAHNEM METPUK.
MoBbiLWEeHNe TOYHOCTU NYTEM YCPELHEHNSA
MHOXeCTBa uTepauuin. YMeHbLUeHNE
HegeTepMUHUPOBAHHOCTU NoBeaeHUs!
onepaunoHHON CUCTEMbI MYTEM MOBbLILLEHNS
npuoputeTa. Co3gaHue knacca-cekyHaomepa.
XpoHomeTpax dyHKumm B TecTe. OueHka
CTOMMOCTM Kofa Ansi noucka y3knx mect. OueHka
CTOMMOCTU OTAENbHbIX MHCTPYKUMA C++. OueHka
ctoumocTn uunknos. OueHka konn4yecTBa
NMOBTOPEHUI BIIOXEHHbIX LUKNOB. OueHKka LUKNoB
C NEPEMEHHbLIM KONMYECTBOM NOBTOPEHUN.
PacnosHaBaHue HesABHbIX LINKIOB.
PacnosHaBaHne NoXHbIX LIUKITOB.
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2.4

OnTUMU3aLMS UCMONb30BaHNS
CTPOK

CTpokM Ucnornb3yT AUHAMUYECKOe BblaeneHne
namaTn. CTPOKM kak 3HaudeHusi. CTpoku
BbIMOJSTHAOT Maccy KONMpoBaHWi. Vicnonb3oBaHmne
MOANULMPYOLWNX onepauni. Y MeHbLLIeHNne
paboTbl C MAMSTLIO C MOMOLLILIO pe3epBMPOBaHMS
ONsl YCTPaHEHWs1 BpEMEHHbIX 3HaYEHUNA.
YcTpaHeHne KonMpoBaHUsi CTPOKOBOIMO aprymMeHTa.
YcTpaHeHne pasbiIMEHOBaHMWI C MOMOLLbIO
NTepaTopoB. YCTpaHeHne KonmpoBaHus
BO3BpalllaeMoro 3HadeHusl. Micnonb3osaHue
MacCUBOB CMMBOJIOB BMECTO CTPOK. YCTpaHeHue
npeobpasoBaHusi cTpok. lNpeobpasoBaHne Mexay
KOAMPOBKaMM.

2.5

Ontummnsauus anropnTtMmoB

BpemeHHasi cToumocTb anropuTmMoB. BpemeHHas
CTOMMOCTb B Hauny4llem, CpeaHeM U HanxyaLem
cnyyasax. AMOpPTU3MpOBaHHasi BpeMeHHas
ctoumocTb. ONTMMM3aLM COPTUPOBKMN 1 MOUCKA.
O dekTnBHbLIE anropuTMbl Noucka. BpemeHHas
CTOMMOCTb anropuTmMoB noucka. Bce nouckm
paBHOLIEHHbI NpY ManbiX N. AP EKTUBHbIE
anropuTMbl COPTUPOBKN. BpemeHHasi CTOMMOCTb
anropuTMoB COpTUPOBKN. cnonb3oBaHme
MHpopMaLmm 0 BXOAHbIX AaHHbIX. LLIabnoHbl
ontummaaumu. MpeaseluncnerHms. OTNOXEHHbIE
BbluMcreHus. MNakeTnpoBaHue. KewmposaHue.
OnTnMmnsauus oxugaemoro nyTn. XewmpoBaHue.
[lBonHasa npoBepka.

2.6

Ontummnsauus nepemMeHHbIX B
OVWHaMMYECKOM NamsaTh

MepemeHHble C++. ANUTENbHOCTb XpaHEHWS
nepemeHHon. BnageHne nepemeHHbIMn. OOBbEKTDI
— 3Ha4YeHus N 00bEKTbI — cyLHocTM. API
OVNHAMUYECKMX NepeMeHHbIX C++.
ABTOMaTM3auusa BNageHnst MHTENneKTyanbHbIMU
yKkasaTtenamu. ABTomaTtusaums BnageHns
OWHaMn4yecknmun nepemMeHHbimu. std::auto_ptr n
Knaccbl KOHTeNHepoB. [luHamnyeckne
nepemMeHHbIE UMET CTOUMOCTb BPEMEH U
BbliNoNHeHus. CTaTnyeckoe cosgaHue
aKk3emMnnsapos knacca. Ctatuyeckoe co3gaHue
nepemMeHHbIX-4rNeHoB Knacca. Vicnonb3oBaHue
CTaTUYeCKUX CTPYKTYP AaHHbIX. [pumMeHeHne
std::array BmecTo std::vector. CozgaHune 6onbLumx
Oydepos B cTeke. CTaTmdeckoe co3gaHme
CBSA3aHHbIX CTPYKTYp AaHHbIX. Co3aaHune
OVHapHbIX AepeBbLEB B Maccuee. Vicnonb3oBaHune
«rNaBHOro yKasatens» Ans BrageHus
OVNHAMUYECKMMU NEPEMEHHBIMU. YMEHbLLEHWE
Konun4yecTBa nepepacnpeneneHmn UHaMUYeCcKnx
nepemeHHbIX. [peaBapuTenbHoe BbiaeneHne
namaT Ang AMHaMUYeCcKuxX nepemMeHHbIX ang
npefoTBpaLlleHus nepepacnpeaeneHun.
CosgaHvne AnHaMmnyeckux nepemMeHHbIX BHe
LMKNOB. YCTpaHeHne N3NnLLIHero KoNnupoBaHus.
YcTpaHeHne HexenaTenbHOro KonupoBaHus B
onpegeneHun knacca. YcTpaHeHne KonMpoBaHust
npv BbI3oBe 13 PyHKUMK. Brbnmotekn 6e3
KonmpoBaHus. HectaHaapTHas ceMaHTuka
KonupoBaHus. Pasgensemoe BnageHvne
cywHocTamu. [NepemelleHne 3Kk3eMnnsipos B
std::vector. [nockue CTPYKTypbl AaHHbIX.

2.7

ONTUMU3aLNS UHCTPYKLWIA

Ypanenue koga us umknos. KewmnposaHue
KOHEYHOro 3Ha4yeHus umkna. lNpumeHenne donee
3P PEKTUBHBLIX MHCTPYKUUN LMKNOB. N3mMeHeHne
HanpaBneHus uukna. YcTpaHeHne NHBapuaHTHOIo
KoJa 13 LMKIOB. YaaneHne HEHYXHbIX BbI30BOB
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YHKUMA N3 UUKNOB. YaneHne CKpbITbIX BbI3OBOB
dYHKUMIA N3 UKUKNoB. YaaneHne Jopormx
MeOJIEHHO MEHSIIOLLMXCH BbI3OBOB M3 LIMKIIOB.
MepemelleHne LMKNOB B PYHKUMMN O11S CHKEHUS
HakrnagHbIX pacxogoB nNpu Bbi3oBax. CTOMMOCTb
BbI30BOB hyHKUMA. CTOUMOCTb yKasaTenemn Ha
dyHKunn. O6BSABNEHNE KOPOTKNX PYHKLINIA
BCTpavBaeMbIiMU. YCTpaHeHNe HEMCNONb3yeMOoro
nonumopduama. YaaneHme Heucnornb3yembix
nHTepdencos. Beibop peanusauumn nHtepdgenca
BO BpeMsi KOMMNOHOBKW. Bbibop peanusauum
WUHTepdenca Bo BpeMsa komnunaumu. ckniodeHme
npumeHeHns nanomel PIMPL. YcTpaHeHne
Bbl30BOB Kofa B DLL. NepeHeceHne
BMPTyanbHOro AecTpykTopa B 6a30BblI Knacc.
OnTnMnsauuns BelpakeHuin. YnpoLLeHne
BblpaXXeHUN. [pynnmMpoBaHNe KOHCTaHT.
Mcnonb3oBaHme LenoyYncneHHon apugpmeTmkm
BMECTO apuPMeTHKIN C NriaBatoLLe TOUYKON.
3ameHa nTepaTUBHbIX BbIYUCIEHWN
aHanNUTUYECKMMM BblpaXeHuamu. ignombl
onTMMU3aLuM NOToka ynpasneHus. MNpumeHeHne
switch BmecTo if-elseif-else. NpumeHeHne
BUPTYanbHbIX YyHKUMA BMecTO switch unu if.

2.8

Mcnonb3oBaHue nyyiumx
onbnmoTtek

OnTMmnsauuns Mcnonb3oBaHUSA CTaH4APTHOW
onbnmotekn. dunocodus ctaHaapTHON
o6nbnmotekn C++. Bonpockl npymeHeHus
cTaHgapTHon 6ubnuotek n C++. OnTumMmsauus
cyuiecTByowmnx bubnmotek. NpoekTupoBaHne
ONTMMM3NPOBaHHbIX BubnuoTtek. MNMnockne
nepapxun HacrnefoBaHusl. YnpoLleHne Lenoyku
BbI30BOB. YNpoLLEeHNe NPOEKTUPOBAHMS CIIOEB.

2.9

OnTMmMMU3aums COPTUPOBKN U
noucka

Tabnuubl "kno4/3HadeHne" ¢ MCnonb3oBaHUEM
std:map u std:string. WHcTpymeHTapum ans

NOBbILLEHUS NPOuN3BOAUTENBHOCTY noucka.
BbinonHeHune 6a3oBbIx n3mMepeHni.
MpeHTudurkaums ONTUMMU3NPyEMOK
JedarenbHocTW. PasgeneHve  onTUMM3NpPyeMOoWn
DEeATeNbHOCTH. N3meHeHne unm 3amMeHa

anropuTtMoB U CTPYKTYP AaHHbIX. VMcnonb3oBaHue
npouecca ontuMmsaunm AOna nosib30BaTESIbCKUX

abcTpakuyuin. OnTumusauus noucka c
ncnosib3oBaHnem std::map. MpumeHeHne
CUMBOJTbHbIX MaccuBOB PUKCUPOBAHHOTO

pasmMepa B KadecTBe  knoden  std:map.
Mcnonb3oBaHue cTtpok B ctune C B KayecTee
kntoven std::map. Mcnonb3osaHue std::set, koraa
Kntoy ABnsieTcst 3HavyeHneM. OnTummusaums novcka
C UCMnonb3oBaHWEM  3arofloBoYHOro  dhavina
<algorithm>. Tabnuua «kno4Y/3HavYeHne» ans
novcka B MOCMNegoBaTeNbHbIX  KOHTEMHepax.
BrHapHbIn nowuck c MCMNONb30BaHNEM
std::equal_ranqe(). BuHapHbIn NowuckK c
NCMNONb30BaHNEM std::lower_bound().
CamocTtosiTernlbHOoe  KogupoBaHuWe  GUMHaApHOro
rovcka. CamocTosTenbHoe KoAMpoBaHue
OvHapHoro noucka c¢ mucnonb3oBaHuem stremp().
OnTMmnsauuns noucka B XeLMpOBaHHbIX Tabnmuax
«KIoY/3HaYEHUE . XewmpoBaHue C
NCMosfb30BaHMEM std::unordered_map.
XelmpoBaHue ¢ UKCMPOBaAHHLIMWU CUMBOJIBHBIMU
MaccvMBaMy B Ka4yecTBE Kroueln. XelwmnpoBaHue c
Knoyamm B BMAE CTPOK C  3aBepLuatowmmu
HyNneBbIM U cumBonamu. XewupoBaHue cC
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nonb3oBaTenbckon xew-tabnuuen. OnTummnsaums
COPTUPOBKM C UCMOb30BaHNEM
cTaHgapTHon 6ubnuotekn C++.

2.10

OnTUMM3aums CTPYKTYpP AaHHbIX

MocnepoBaTtenbHble KOHTENHEPBI. TUN AaHHbIX
anemeHTa. std::vector u std::string. BctaBka n
yaaneHue B std::vector. TepnpoBaHue
std::vector. CopTtuposka std::vector. Nouck B
std::vector. Bctaska v yganenwue B std::deque.
Wtepuposanune std::deque. CopTunpoBka
std::deque. lNMowck B std::deque. BcTtaBka n
yoanenue B std::list. UITepupoBaHue std::list.
CopTtuposka std::list. Mownck B std::list. BctaBka n
yoanenue B std::forward_list. UTepupoBaHue
std::forward_list. CopTupoBka std::forward_list.
Mouck B std::forward_list. BcTtaBka n yganeHue B
std::map. UtepuposaHue std::map. CopTmpoBka
std::map. MNMouck B std::map. BcTtaBka n yganeHue
B std::unordered_map. UtepuposaHue
std::unordered_map. NMownck B
std::unordered_map.

211

OnTummnzaumsa
BBO/[Aa-BbIBOAA

CospgaHne 3KOHOMHOM CUTHAaTypbl PyHKUNN.
CokpalleHune Lenoyek Bol3oBoB. CHIKeHNe
KOnm4ecTBa nepepacnpegeneHui.
VMcnonb3oBaHne bonbliero BxogHoro bydepa.
Vcnonb3oBaHne NOCTPOYHOIO YTEHUS. YTeHne u3
std::cin n 3annce B std::cout.

2.12

OonTummnsaums
napannensHocTu

BBefeHue B napannenbHble BbIYUCIEHNS.
YepeaytoLeecs BbINONHEHME.
lMocnenoBatenbHas cornacoBaHHOCTb.
CuHxpoHun3aumns. ATOMapHOCTb C MOMOLLIbIO
B3aUMOWCKITIOYEHUIN. AToMapHble annapaTHble
onepauun. BoamoxHocTn napannensHoctn B C++.
[MoTokun. ACMHXpPOHHbIE 3afaHuns. MbloTekcsbl.
BnokMpoBKW. YCNOBHbIE NEPEMEHHbIE.
ATOMapHble onepauun Hag obwmumun
nepemeHHbIMU. Bapbepbl namaTi. OnTuMu3saums
MHOronoTo4YHbIX Nporpamm C++. [Nporpamma 6e3
CUHXpOHU3aunW. YaaneHue koga sarnycka u
3aBeplleHus. bonee adhdekTnBHasa
CMHXPOHM3aums. bubnuotekn ana napannenbHbIX
BblYUCNEHWUN.

2.13

Ontnmmnsaums ynpasJieHuA
NnamMAaTbio

API ynpaBneHusa namatbio C++. JKN3HEHHbIN
LUKIT AMHAMWYECKMX NEepeEMEHHbIX. PyHKUMM Ana
BblAeneHns n ocBoboXxaeHnst namaTn. PyHKUnm
yrnpaBneHus namaTbio n3 Gubnuotekm C.
[MocTpoeHne gUHaAMMYECKNX NEPEMEHHbIX C
NOMOLLbIO BblpaXkeHu new. [Nonb3oBaTenbCKui
pasMeLlaoLWwun onepatop new. YHNYToXeHne
OVNHAMUYECKMX MEPEMEHHBIX C MOMOLLIbHO
BblpaxkeHus delete. BoicokonponssoanTenbHble
avcneTyepbl namATy. ucnetyepbl namaTy Ans
KOHKPETHbIX KnaccoB. [ucnetyep namsaTy ons
6rokoB chmkcupoBaHHoro pasmepa. [lobaBneHue
operator new() 4N KOHKPETHOrO Kracca.
Mpoun3BognTENbLHOCTL ANCMETYEPA NAMATY AN
6r1okoB hmKcupoBaHHOIO pa3mepa.
HebesonacHble C TOYKM 3peHus napannenbHOCTH.
lNonb3oBaTenbCckue annokaTopbl CTaH4APTHOM
onbnmotekn. MmHMManbeHbIn annokatop B C++11.
HononHutensHble onpegeneHus Ans annokatopa
C++98. AnnokaTtop 6510K0B hMKCMPOBAHHOIO
pasmepa. Annokatop 610okoB (PMKCMPOBAHHOIO
pasMepa ans CTPok.
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13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUI (KONMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
n/n (pasgena) oucumnnnHbI TNexumn TlaGopatophbi |CamocTosTeNbHas Bcero
e pabota
1 | O63op onTMMHUzaumm 1 1 1 3
> OnTMnsauus, BNusitoLLas Ha 1 1 1 3
nosefeHue KoMmnbloTepa
3 | lamepeHmne npom3BoanTENbHOCTH 1 1 1 3
4 | ONTMMKU3aums UCNOoNb30BaHNA CTPOK 2 2 4 8
5 | OnTMMmM3aums anroputmMmoB 2 2 4 8
6 OnmmmaaumynepemeHHblx B 3 3 6 12
ONHAMUYECKON NamaATn
7 | ONTMMM3auns UHCTPYKLUIA 3 3 6 12
8 | Wcnonb3oBaHue ny4dlimx 6ubnuotek 2 2 3 7
9 | OnTMMKM3aLMa COPTUPOBKU U MOMCKa 3 3 6 12
10 | OnTuMm3aLmnsa CTPYKTYP AaHHbIX 2 2 4 8
11 | OnTumMmnsaumsa BBoga-BbiBoAa 2 2 4 8
12 | OnTummsaumsa napannensHOCTH 3 3 6 12
13 | OnTumusaumsa ynpasneHns namaTbio 3 3 6 12
UToro: 28 28 52 108

14. MeToanyeckue ykasaHma Ans odyyaroWwmxca Nno 0CBOSHUIO AUCLUMNIIUHDbI

OcBoeHne ancumninnHbl CKrnaabiBaeTcs U3 ayautopHom paboTsbl (y4ebHON AeATeNbHOCTH,
BbIMNOMHAEMOM NOL PYKOBOACTBOM MNpernogaBaTens) u BHeayauTopHou paboTbl (yyebHoun
AeATenbHOCTN, peanM3ayemMon obyyaroLmMmcs CaMOCTOATENbHO).

AyantopHasa paboTa COCTOUT M3 paboTbl Ha NEKUUAX M BbIMNOMIHEHUS MPAKTUYECKUX
3agaHun B OOBbEME, npeayCMOTPEHHOM Yy4ebHbIM nnaHom. Jlekuus npencrtaBndeTr cobon
nocrniegoBaTenbHOE U CUCTEMATUYECKOE U3NOXEHWEe ydebHOro martepuana, HanpasfieHHOEe Ha
3HAaKOMCTBO OOYy4YaloLWMXCA C OCHOBHbIMW MOHATUSMU WU TEOPETUYECKMMU MOSTIOXKEHNAMMU
n3y4yaeMon ONCUUNIINHBI.

JIeKUMOHHbIE 3aHATUA opMupyloT 6a3y ANd NpaKTUYECKMX 3aHATUMA, Ha KOTOpbIX
Nnosly4eHHble TeopeTU4ecKne 3HaHUS NPUMEHAITCA ANA peLleHUs KOHKPETHbIX MpakTUYecKux
3agay. Obyyvarownmes gng yCcrnewHoro 0CBOEHUsST ANCUUNIINHBI PEKOMEHOYETCSA BECTU KOHCNEKT
NeKUnn N NpakTUYECKUX 3aHATUN.

CamocTosTenbHas paboTta npeanonaraet yriybnéHHoe n3yyeHne OTAeNbHbIX pas3genos
ANCUMNNUHBI C MCMNONb30BaHNEM NUTepaTypbl, PEKOMEHOOBAHHOW NpenofaBaTernieM, a Takke
KOHCMEKTOB INEKUWN, KOHCMEKTOB MpaKTUYeCKMX 3aHaTuin. B kayectBe nnaHa pgnsa
camocToAaTenbHOM paboTbl MOXeT ObiTb ucnonb3oBaH pasgen 13.1 HacToswen pabouyen
nporpaMmmbl, B KOTOPOM 3adPUKCMpPOBaHbI pasaensl ANCUMNNNHBL N NX cogepxaHune. B pasgene
13.2 paboyen nporpaMmbl OnpeaenseTcsa KoNM4ecTBo YacoB, OTBOANMOE Ha CaMOCTOSTENbHYHO
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paboTy No Kaxgomy pasgeny AMcumninHbl. bonbluee KONMYecTBO YacoB Ha CaMOCTOSTENbHYHO
paboTy oTBOAMTCS Ha Hambonee TpyaHble pasgenbl AUCUMNNUHBL. [na camocToATeNbHOro
N3y4YeHnss oTaerbHbIX pa3fgenoB OUCUMMMMHBL UCNONb3YeTCa nepedeHb nutepaTypbl U Apyrux
pecypcoB, nepeyncrnieHHblx B nyHktax 15 wn 16 HacTtosiwen paboyenn nporpammbl.
Obs3aTenbHbIM 3N1IeMEHTOM CaMOCTOATENbHON paboTbl SABMSETCS BbINOMIHEHWE AOMAaLLHEro
3apjaHus.

YCNewHoCTb OCBOEHWUSI AUCUMMIUHBI ONPeaensieTcss CUCTEMATUYHOCTbIO M rnybuHon
ayaNTOPHOW U BHeayaMTOpPHOM paboTbl oby4vatoLerocs.

Mp1 MCNonb3oBaHUN AMUCTAHUMOHHBLIX 0Opa3oBaTerbHbIX TEXHOMOIUA U 3NEKTPOHHOrO
obyyeHunsi TpebyeTcs BbIMOMNHSATL BCE yKa3aHMs npenogaBaTeriell, BOBPeMsi NoAKioYaTbCs K
OHNaWH-3aHATUSAM, OTBETCTBEHHO MOAXOAUTb K 3aaHUSIM ANs CaMOCTOSTENbHON paboThl.

B pamkax gucuunnuHbl NpegycMOTpeHO NpoBefdeHWe TPEX TeKywmx aTTectauun 3a
cemecTp. PesynbTaTbl Tekyllenh ycrneBaeMOCTU YYUTbIBAOTCA MNPU BbICTaBIIEHUN OLEHKU MO
NPOMEXYTOYHOW aTTecTaumMm B COOTBETCTBUM C noroxeHvem [1 BlY 2.1.04.16-2019
«lNonoxeHne o0 TeKkywen u NPOMEXYTOYHOM aTTecTauum 3HaHWW, YMEHUA U HaBbIKOB
obyvalomnxcss Ha akynbTeTe KOMMbIOTEPHBIX Hayk BopoHexckoro rocygapcTtBeHHOro
yHMBEpCcUTETa C UCNOoNb3oBaHWeM BannbHO-PENTUHIOBON CUCTEMbIY.

O6y4eHune nuuy, ¢ orpaHNYeHHbIMU BO3MOXHOCTSIMU 300POBbS OCYLLECTBNSAETCSA C y4ETOM
X MHOMBMAOYanNbHbIX NCUXOMU3NYECKNX OCOOEHHOCTEN M B COOTBETCTBUWN C MHAMBUAYANbHOM
nporpammon peabunutaumn. [ns nuy, ¢ HapyLweHnem criyxa npu HeobxoaumMocTn JonycKaeTcs
NPUCYTCTBME Ha NEKUMSIX U NPaKTUYECKUX 3aHATUSIX aCCUCTEHTA, a Takke CypaonepeBoaYNKOB
n TudpnocypaonepeBogymnkoB. NMpomexyTodHaa atrectaumst Ansg nuy C HapyLeHUaMKU cryxa
NpoBOANTCHA B NMUCbMEHHOW chopme, Npy 3TOM UCMONb3YHTCS 00WMe KpUTEpPUM OLEHUBAHUSI.
Mpn HeobGxoaMMoOCTM BpemMs MNOLrOTOBKM Ha 3ayeTe MoxeT ObiTb yBenuyeHo. [Ona nuy c
HapyLleHneM 3peHust onycKkaeTcsa ayaunanbHoe npegocTtaBneHne nHdopmauun (Hanpumep, c
NCNoNb30BaHMEM MPOrpamMM-CUHTE3aTOPOB pPeyn), a TakkKe WCNOofb30BaHWE Ha NeKuusx
3BYKO3anuCbIBaKOLMNX YCTPOMCTB (AMKTOOHOB M T.4.). Ha nekumsax u npakTM4eckmx 3aHATUSIX
npy Heob6xo4MMOCTN JONyCKaeTcs NPUCYTCTBUE accucTeHTa. [pn npoBeaeHnM NPOMEXYyTOHHOM
aTTectauum Ons nuu ¢ HapyLlleHMEM 3peHust TECTUPOBaHME MOXET ObiTb 3aMEHEHO Ha YCTHoe
cobecegoBaHue no Bonpocam. lNpn HeEOBXOOMMOCTU BpPeEMSI MOArOTOBKM Ha 3K3aMEHEe MOXeT
OblTb yBenuyeHo. [OnNs nuiy C HapyweHusiMM OMOPHO-ABUraTenbHOro annaparta npu
Heob6XxoAMMOCTN AOoMNycKaeTCa NPUCYTCTBUE aCCUCTEHTAa Ha NEKUMAX U NPaKTUYECKUX 3aHATUAX.
[MpomexyToyHass aTtTectaums Onst nNuy C HapyLleHUsSIMU OMOPHO-ABUraTenbHOro annapara
NpoOBOANTCA Ha OOBLUMX OCHOBaHUAX, MPU HEOOXOAMMOCTM Npouedypa dKk3aMeHa MOXET ObiTb
peann3oBaHa AUCTAHLUMOHHO.

15. lMepeyeHb OCHOBHOM U [OOMNOSNIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6X0ANMbIX AN OCBOEHUSA OUCLUUNIUHbI
a) OCHOBHasa nurtepartypa:

Ne
n/n

1

NcTouHMK

Oenten, M. C gna nporpammuctoB ¢ BBeaeHnem B C11 : yuebHoe nocobwue / Oeviten M. ; Oenten X. —
Mocksa : IMK-npecc, 2014. — 544 c. — https://www.studentlibrary.ru/book/ISBN9785970600733.html|
Jinevumn, O.B. O6BbEKTHO-0pMeHTUPOBAHHOE NPOrpaMMMPOBaHME : NpakTnyeckoe nocobue / JincmuyuH
2 | 0.B. — Mocksa : HoBocmnbupckmui I'TY, 2010. — 88 ¢. —
https://www.studentlibrary.ru/book/ISBN9785778214545.html

AwapuHa, N.B. O6bekTHO-OpueHTUpoBaHHOe NporpamMmmupoBaHme B C++: Nekuumn n ynpaxHeHus :

3 | yyebHoe nocobue / AwapwuHa N.B. — Mockea : lNopsuas nuHus - Tenekom, 2012. — 320 ¢. —
https://www.studentlibrary.ru/book/ISBN9785991270014.html
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0) gononHUTenbHasa nuTeparypa:
Ne
n/n

McTOYHMK

Mansgko, A.A. lNapannensHoe nporpaMMmnpoBaHne Ha ocHoBe TexHonorun OpenMP, MPI, CUDA :

1 | y4ebHoe nocobue / Mansieko A.A. — Mockea : HoBocubupckun I'TY, 2015. — 116 c. —
https://www.studentlibrary.ru/book/ISBN9785778226142.htm

Llapes, P.FO. MporpammupoBaHme Ha s3bike Cu : yuebHoe nocobue / Llapes P.HO. — Mockea : COY, 2014.
— 108 c. — https://www.studentlibrary.ru/book/ISBN9785763830064.html

BeeneHve B 06bEKTHO-OPUEHTUPOBAHHOE NporpammMupoBaHne (¢ npumepamm Ha C++): yuebHo-

3 | meTogmnyeckoe nocobue ans By3oB. Y. 1/ BopoHex. roc. yH-T; cocT. M.K. YepHbiwos, — BopoHex: J1OM
BI'Y, 2006 — 54 c.

YiimaHoBa, H.A. OCHOBbI 06 BEKTHO-OPMEHTUPOBAHHOIO NPOrPaMMUPOBaHKS : NPaKTUKyM / YMaHoBa
4 | H.A.; Tacnaesa M.I". — Mockaa : OpeHbyprckun 'Y, 2017. — 768 c. —
https://www.studentlibrary.ru/book/ISBN9785741019931.html

MBaHoa, [.C. O6BbEKTHO-OpMEHTMPOBAHHOE NporpaMMmupoBaHue : y4ebHuk / esaHoa IM.C. ; HnuywknHa
5 | T.H. —Mocksa : MI'TY um. H.3. baymaHa, 2014. — 455 c. —
https://www.studentlibrary.ru/book/ISBN9785703839218.html

Meliep, Bb. IHCTpyMeHTbI, anropuTMbl U CTPYKTYpPbl AaHHbIX ; y4ebHuk / Meliep b. — Mocksa : UHTYWUT,
2016. — https://www.studentlibrary.ru/book/intuit 109.html

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypcbl MHTEPHET):
Ne
n/n

Pecypc

3HB BI'Y: https://lib.vsu.ru/

OneKTPOHHO-6MbnnoTeyHas cuctema "YHmBepcutetckast ombnunoteka online": http:/biblioclub.ru/
OneKTpOoHHO-6MbnunoteyHas cuctema "JlaHb"; https://e.lanbook.com/
OneKTPoHHO-6nbnnoteyHas cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru
OneKTPOHHbIN yHMBepcuTeT BIY: https://edu.vsu.ru/

Agner Fog Research — https://www.agner.org

OO |IWIN|F

16. NMepeyeHb y4e6HO-MeTOAMYECKOTO 06ecneyeHUs Ans CaMoOCTOATeNbHON paboThl

Ne
n/n

McToYHMK

"eprensb, B.I1. [porpammumpoBaHme Ha COBpPEMEHHBIX MYNbTUSAEPHbIX apXxuTekTypax (Ha npumepe Intel

1 Xeon Phi) : yuebHoe nocobue / Meprens B.I1. ; Meepos WN.B. ; bactpakoB C.N. — Mocksa : UHTYWUT, 2016
— https://www.studentlibrary.ru/book/intuit_278.html

AwapuHa, N.B. A3bik C++ 1 06beKTHO-OprMeHTMpoBaHHoe nporpammupoBaHme B C++. JlabopaTopHbIn

2 | npakTukym : yyebHoe nocobue / AwapuHa W.B. ; Kpynckas XK.®. — Mocksa : [opsyas nuHus - Tenekom,
2016. — 232 c. — https://www.studentlibrary.ru/book/ISBN9785991204644.html

17. OOpasoBaTefnibHble TEXHONOMMU, MUCNONb3yeMble nNpu peanusauum Yy4eOGHOM
OUCLUMNINHBLI, BKMOYasas AUCTaHUMOHHble obOpa3oBaTenbHble TexHonoruun (OOT,
3anekTpoHHoe obyyeHue (30), cmewaHHoOe 0Gy4YeHune)

Mpn peanusaumm AUCLMNIIMHLI MOTYT WCMONb30BaTbCA TEXHOMOIMMN  3MEKTPOHHOrO
o0y4yeHnsa n OucTaHUMOHHbIE obpasoBaTenibHble TexHonormm Ha 6ase noprtana edu.vsu.ru, a
TaKke apyrne AoCTynHble pecypchbl ceTu MHTepHeT.

18. MaTepMaano-TeXHquCKoe obecneyeHne QUCLUNIIUHBI

AyouTtopusa Ans NEKUNOHHbIX 3aHATUA: MyNbTUMeOMa-NPOEeKTop, IKpaH ANs NpoeKkTopa,
KomnbloTep C BbIxogoM B ceTb «WHTepHeT». CneumanuampoBaHHas Mebenb (CTonbl
yyeHudeckune, cTynbs, gocka). lNporpammHoe obecnederune: LibreOffice v.5-7, nporpamma ans
npocmoTpa gannos opmata pdf, 6paysep.

AyauTtopus onst nabopaTopHbIX 3aHATUN: KOMMNbIOTEPLI C BbIXOAOM B CeTb «VIHTEpHET» 1
AOCTYNOM K 3fEKTPOHHbIM BMBNMoTeYHbIM cucTemam, cneumanuampoBaHHas mebenb (CTonbl
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y4yeHun4yeckne, cTynbs, gocka). lNporpammHoe obecneveHune: LibreOffice v.5-7, nporpamma ans

npocmoTpa gannos popmata pdf, 6Gpaysep.

19. OueHo4HbIe cpeacTBa ANA NpoBeAeHNsA TEeKYLEeNn N NPOMEXYyTOYHON aTTecTaumm

nOpﬂﬂ,OK OLEHKM OCBOEHUA O6y‘-la}OLLl,l/IMl/ICFI y‘-le6HOFO MaTepuana ornpepgendeTtcsd

COAEpXXaHNEeM crieayrLmMx pasaernos AUCLMNIUHDI

Ne HanmeHoBaHue pasgena

WuaukaTop(bl)

/n AVCLMNAMHB! (MOaYIS) KomneTteHuus OOCTMKEHUS OueHouYHbIE cpeacTBa
KOMMNeTeHUmmn

1 0630p OMTUMM3ALIN MK-8 MK-8.1 INK-8.2 NK-8.3 JlabopaTtopHasg paboTa
MK-9 MK-9.1 MK-9.2 MK-9.3 [MMCbMEHHbIN 0Npoc

2 | OnTumusaums, BrnvsoLas Ha MK-8 MK-8.1 INK-8.2 NK-8.3 JlabopaTtopHasg paboTa
nosegeHne KoMnbloTepPa MK-9 MK-9.1 MNK-9.2 MNMK-9.3 MMCbMEHHbIN onpoc

3 NamepeHune MK-8 MK-8.1 INK-8.2 INK-8.3 JlabopatopHas paboTa
npPon3BOaMTENBHOCTH MK-9 MK-9.1 MNK-9.2 MK-9.3 MMCbMEHHbIN onpoc

4 OnTummM3auunst NCnosb3oBaHUs MK-8 MK-8.1 MNK-8.2 MNK-8.3 JlabopaTtopHas paboTa
CTPOK MK-9 MK-9.1 MK-9.2 MK-9.3 MMCbMEHHbIN onpoc

5 ONTUMUIALIA SNTOPUTMOR MK-8 MK-8.1 INK-8.2 INK-8.3 JTabopaTtopHas paboTa
MK-9 MK-9.1 MNK-9.2 NMK-9.3 MMCbMEHHbIN onpoc

6 | OnTMMunsaums nepemMeHHbIX B MK-8 MK-8.1 INK-8.2 INK-8.3 JTabopaTtopHas paboTa
JMHaMUYEeCKON NamMsaTH MK-9 MK-9.1 MK-9.2 NK-9.3 MCbMEHHbIN onpoc

7 . MNK-8
OntTummnsauma NHCTPYKUKIA

MK-8.1 MNK-8.2 MK-8.3

JTabopaTtopHas paboTa

MK-9 MK-9.1 MK-9.2 MK-9.3 [McbMeHHbIN onpoc

8 Mcnonb3oBaHue nyymx MK-8 MK-8.1 INK-8.2 NK-8.3 JlabopaTtopHasg paboTa
onbnnorek MK-9 MK-9.1 MK-9.2 IMK-9.3 MMCbMEHHbIN onNpoc

9 | OnTMu3aums COpTMPOBKM 1 MK-8 MK-8.1 NK-8.2 NK-8.3 JlabopatopHasg paboTa
noucka MK-9 MK-9.1 MK-9.2 MK-9.3 [McbMeHHbIN onpoc

10 | OnTumMunsauns CTpPyKTyp K-8 MK-8.1 MK-8.2 MK-8.3 JlTabopatopHas paboTta
JAaHHbIX MK-9 MK-9.1 MK-9.2 MNMK-9.3 MMCbMEHHbIN onNpoc

11 ONTUMM3aLMS BEOAA-BLIBOAA MK-8 MK-8.1 INK-8.2 NK-8.3 JlabopaTtopHasg paboTa
MK-9 MK-9.1 MK-9.2 MK-9.3 [McbMeHHbIN onpoc

12 | OnTumusaums MK-8 MK-8.1 NK-8.2 NK-8.3 JlabopatopHasg paboTa
napannensLHocTn MK-9 MK-9.1 MK-9.2 MK-9.3 [McbMeHHbIN onpoc

13 | OnTMmusaums ynpaeneHusi MK-8 MK-8.1 INK-8.2 NK-8.3 JlabopatopHas paboTa
namsTbio MK-9 MK-9.1 MNK-9.2 MNK-9.3 McbMEeHHbIN onpoc

M POMEXYTO4YHaA aTTecTaund

dopMa KOHTPONs — 3a4€T C OLIEHKOM

Cnucok BoMpocoB K
3a4éty

20. TunoBble oOUEHOYHbIe cpeaAcTBa U MeToAMYEeCKMe MaTepuanbl, onpeaensiowme

npoueaypbl oueHnBaHusA

20.1. TeKywwyMin KOHTPOIb yCNeBaeMoCTH

KOHTpOJ'Ib ycnesaemMocCT no gncunniinHe ocywecTtBndeTcd C NoMoLbio crneayrunx oUueHOYHbIX

cpencTs: nabopatopHasa paboTa, NMCbMEHHLIN ONpPoC.

nepequb BOMNpocoB ANAd NUCbMEHHbLIX ONMPOCOB
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Pasnea 1. O030p onTuMH3anuN

. OCHOBHBIE CTpAaTEruu ONTUMHU3ALMH Koaa Ha C++.

. O PEeKTUBHOCTh ONTUMH3AIUH.

. Ucnonp30BaHue JIyqIux aaropuTMoB U OUOJINOTEK.

. YMEHBIICHHUE KOIUYECTBA BBIICIICHUI TaMSITH U KOIIUPOBAHUM.
. YcTpaHeHue BbIYUCIICHHI.

. Ucrionb30Banue qydinx CTPYKTYp JTaHHbBIX.

. YBenuuenue napaaiCiIbHOCTH.

0 9 N B~ W N~

. OHTI/IMI/I?;aI_[I/I}I YIpaBJICHHUA [TAMATBIO.

Paznen 2. OnTuMu3anus, BJUSIOIIAS HA MOBeJeHUE KOMIIbIOTEpa
1. Bnusinue ckopocTy U 00beMa MaMaTy Ha IPOU3BOAUTENHFHOCTD MTPOrPAMMHOTO KOJIa.
2. Bausitnue BBI30BOB ONEPAIIMOHHON CHCTEMBI Ha CKOPOCTh MTPOTPaMM.

3. Bausaue Ha CKOPOCTD BBIITIOJIHCHHSA ITPOIrpaMM IIOPAAKA BbIITOJIHCHUA I/IHCTPYKI_[I/II‘/'I.

Paznen 3. U3mepeHune npou3BOAUTEIbHOCTH

. U3Mepenne npon3BOAUTEIBHOCTH.

. 3akoH AMpana.

. O1ieHKa CTOMMOCTH OTAEIBHBIX MHCTPYKIUi C++.

. OLIeHKa CTOMMOCTH LIUKJIOB.

. O1IeHKa KOJIMY€eCTBa MOBTOPEHUMN BIOKEHHBIX ITUKJIOB.

. OlLIeHKa UKJIOB C IEPEMEHHBIM KOJIMYECTBOM MOBTOPEHHM.

. Pactio3HaBanne HesIBHBIX ITUKJIOB.

0 9 N U Bk W NN

. Pacnio3HaBaHue 10KHBIX ITUKJIOB.

Pasnea 4. OnTumMu3anust HCOJIL30BAHUSA CTPOK
1. Ucionp3oBanre MOIUDHUITMPYIOMIUX OTIEPAITUH.

2. VYwMeHbllleHHE paboOThl C TMaMATHIO C TOMOIIBI0 PE3epPBUPOBAHUS JJIsi YCTPAHEHHUS BPEMEHHBIX
3HAYEHUIA.

3. YcTpaHeHue KonupoBaHMs CTPOKOBOIO apryMeHTa.

4. YcrpaHeHHe pa3bIMEHOBAHUM € ITOMOIIBIO UTEPATOPOB.
5. YcTrpaHeHue KoNMpOBaHUs BO3BPAAEMOTO 3HAUEHUS.
6. Mcnonp30BaHNe MaCCUBOB CUMBOJIOB BMECTO CTPOK.

7. YcrpaHeHue rnpeodpa3zoBaHus CTPOK.

8. [IpeoOpa3zoBaHne MEXKTy KOAUPOBKAMHU.

Pazgea 5. OnTumu3sanus aJiropuTMoB
1. BpemeHHast CTOMMOCTD aJIrOPUTMOB B HAWJIYYILEM, CPEAHEM U HAUXYALIEM CIIydasx.
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2. AMOpTH3HpOBaHHAsI BPEMEHHAsi CTOUMOCTb.

3. OnTuMu3anuy COpTUPOBKHU U MTOUCKA.

4. D¢ dexTrBHBIC ANTOPUTMBI ITOMCKA. BpeMeHHast CTOMMOCTb aJITOPUTMOB TIOMCKA.

5. DddexTuBHBIE ANTOPUTMBI COPTUPOBKH. BpeMeHHas cTOMMOCTb alropuTMOB COPTUPOBKH.
6. Hcnionp3oBanue nHpOpMaIUK O BXOJHBIX JAaHHBIX.

7. 1la6monsr  ontumm3anuu. llpeaserancinenus. OTIoXKEeHHbICE  BbIUMCICHHSA. [lakeTmpoBaHue.
Kemmposanue.

8. [lTa6mons! onTuMu3anuu. ONTUMU3ANKS OKUIAEMOTO MMyTH. XelmupoBaHue. J[BoiiHas mpoBepka.

Paznen 6. OnTumu3anus nepeMeHHbIX B JUHAMUAYECKON MAMATH
1. lnnuTenbHOCTh XpaHEHUsI IepeMEHHON. Biajienue nepeMeHHbIMU.
2. OOBEKTHI — 3HAYCHUS U O0OBEKTHl — CYIIHOCTH.

3. API nunamuueckux nepemeHHbix C++.

4, ABTOMaTI/ISaI_[I/ISI BJIaJACHUS  HMHTCIUICKTYaJIbHBIMU  YKa3aTCJIsIMH. ABTOMaTI/I3aI_II/I$I BIaaACHUA
ANHAMHUYCCKUMHA TICPEMCHHBIMH.

5. Cratudeckoe co3JaHHe JK3eMIULIPOB Kiacca. CTaTMYECKOE CO3/1aHUE IEPEMEHHBIX-WIEHOB Kilacca.
Hcnons30BaHKe CTAaTUYECKUX CTPYKTYP JaHHBIX.

6. [Ipumenenue std::array Bmecto std::vector. Co3nanue 60nb1ux 0ypepoB B CTEKe.
7. Cratudeckoe co37aHHe CBA3aHHBIX CTPYKTYp JaHHBIX. Co3gaHne OMHAPHBIX AEPEBHEB B MACCUBE.

8. HMcnonb30BaHUE «IJIABHOTO yKa3aTess» JJs BIaJCHHS JTUHAMUYECKUMU MEPEMEHHBIMHU. Y MEHBIICHUE
KOJINYECTBA MepepacpeIeTICHUN TMHAMUYECKUX IEPEMEHHBIX.

9. IlpeaBapuTenbHOE BBIACICHUE NAMATH Uil JUHAMHUYECKHX MEPEMEHHBIX M1 MPeAO0TBpaLICHUs
nepepacnpeneneHuii. Coznanue TMHAMUYECKUX TIEPEMEHHBIX BHE IIMKJIOB.

10. YcrpaHeHne M3IMIIHEr0 KONMUPOBAHMS. Y CTPaHEHUE HEKEIATEIbHOIO KONMMPOBAHMS B ONPEICIICHUN
KJlacca. Y CTpaHeHHEe KOMUPOBaHUS IIPU BbI30BE U3 QYHKIIHH.

11. bubnuotexu 6e3 konupoBanus. HecrangapTHas ceMaHTHKa KOMMPOBAHUS.
12. Paznensemoe BiaJjeHUuE CYIIHOCTSIMHU.

13. Ilnockue CTpyKTyphl JaHHBIX.

Pasnpen 7. OnrumMuszanusi HHCTPYKIUH

1. Y nanenue koza u3 nukiIoB. KemmpoBaHnue KOHEUHOrO 3HAYCHUS [IUKIIA.

2. [Ipumenenune 6omnee 3pPEKTUBHBIX HHCTPYKIUI IIUKIIOB.

3. I3MeHeHue HapaBIeHus [IUKJIIA.

4. YcTpaHeHre MHBAPUAHTHOTO KO/Ia U3 IUKIIOB. Y JaJieHne HEHYKHBIX BBI30BOB (DYHKITUH U3 IIUKJIOB.

5. VYpanenwe CKpPBITBIX BBI3OBOB (DYHKIIMH W3 IMKJIOB. YJAJICHHE JOPOTUX MEIJICHHO MEHSIOIIMXCS
BBI30BOB U3 LIUKJIOB.

6. [lepemenienne NUKIOB B QYHKIUU A7l CHH)KEHUS HAKJIaJHBIX PAacX0JI0B IPU BBI30BaX.

7. CrouMocTb BbI30BOB pyHKIUH. CTOMMOCTH yKazateneil Ha GyHkimu. OObsSBICHNE KOPOTKUX (PYHKITHIA
BCTPaMBACMBIMH.

8. YcrpaHneHre HEHCIIonb3yeMoro noiauMopdusma. Y jajieHue HeUuCIoNb3yeMbIX HHTep(eicoB.
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9. Bribop peanuzanuu uHTepdeiica Bo BpeMs KOMIIOHOBKH. BpiOop peanuzanuu uHtepdeiica Bo Bpems
KOMITHJISIIH.

10. OnTuMu3aus BIpaXXEHUNH. YTIPOILIEHNE BBIPAKEHUH.
11. I'pynnupoBaHne KOHCTAHT.

12. Wcnonp30BaHue METOYUCICHHON apu(METUKH BMECTO apU(PMETUKH C MNABAIOLICH TOYKOH. 3ameHa
UTEPATUBHBIX BBIYUCICHUH aHAINTHYECKUMH BbIPAXKECHUSIMHU.

13. Uauombl onTrMU3aimu NoToka ynpasienus. [Ipumenenue switch Bmecto if-elseif-else. [Ipumenenue
BUPTYaIbHBIX (PYHKIIMH BMecTO switch wn if.

Pasznea 8. Ucnosib3oBanue Jyqiux OM0JIM0TEeK

1. OnTuMu3anus UCTIOIB30BAHMS CTAaHAAPTHON OMOIUOTEKH.
2. OnTuMu3alus CylecTBYOMMNX OOIHOTEK.

3. IlpoekTHpoBaHNEe ONTHMU3UPOBAHHBIX OMOINOTEK.

4. [Inockue uepapxuu HacIeI0BaHUS.

5. YnopolleHue Hernoyk BbI30BOB.

6. YporieHue mpoeKTUPOBAHUS CIOEB.

Paznen 9. OnTumu3anusi COPTUPOBKY U MOUCKA
. Tabnuipt "kimrou/3HadueHne” ¢ ucnosib3oBanueM std::map u std::string.
. MucTpyMeHTapuil A1 TOBBIIIICHHS IPOU3BOIUTEIBHOCTH MTOUCKA.

. UnenTuduxanus onTuMU3NpyeMoil 1eaTenbHOCTH. Pa3aenenne onTHMU3NpyeMoil 1esITenbHOCTH.

1
2
3
4. VI3MeHeHHe Ui 3aMeHa alirOPUTMOB U CTPYKTYP JaHHBIX.
5. Ucnonbp3oBanue mporecca ONTUMHU3AINUN TS TIOJ30BaTEIbCKUX a0CTPaKIIHiA.
6. OnTuMu3aIMs NoucKa ¢ UCNoiib30BaHueM std::map.

7

[IpumeHeHne CHMBOJIBHBIX MacCHMBOB (PMKCHPOBAaHHOro pa3Mepa B KadecTBe Kiroued std::map.
Hcnonb3oBanue crpok B ctuiie C B kauectBe Kitoued std::map. Mcmonbs3oBanue std::set, korma K4
SABJIICTCA 3HAUCHUEM.

8. OnTumu3alys MoMcKa ¢ UCMOJIb30BaHUEM 3aroJIOBOYHOTO (aitna <algorithm>.
9. Tabnuna «kJr04Y/3HaYeHNe» JJIs IOUCKa B IOCJIEI0BATEIbHBIX KOHTeHHEpax.

10. bunapusblii nouck ¢ ucnonb3oBanueMm std::equal ranqe(). bunHapHbIil mOMCK C HCHOJIB30BAHUEM
std::lower_bound().

11. OnTtumuzamusi TOWCKA B XEHIMPOBAHHBIX TaONMIAX «KIIOY/3HAUCHUE». XEHIMPOBaHHUE C
ucnonbs3oBanueM std::unordered map.

12. XemmupoBanue ¢ GUKCHPOBAHHBIMUA CUMBOJBHBIMUA MaCCHBaMH B Ka4eCTBE KJIOUEH. XemupoBaHue ¢
KITF0OYaMH B BHJIE CTPOK C 3aBEPIIAOIIMMH HYJIEBBIM U CHMBOJAMH. XEIIHPOBAHUE C TI0JH30BATEIBCKOM
Xell — TaOJINLEH.

13. OnTuMm3aIs COPTUPOBKH C UCTIOIB30BAHUEM CTaHIapTHOUM Oubmmorexu C++.

Pazgea 10. OnTuMusanms CTPYKTYP AaHHBIX

1. IlocnenoBarenbHble KOHTEHHEPHI.
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2. Tun maHHBIX 3IEeMEHTA.

3. BcraBka u ynanenue B std::vector. MrtepupoBanue std::vector. CoptupoBka std::vector. Ilowck B
std::vector.

4. BcraBka u ynanenue B std::deque. WrepupoBanue std::deque. CoprtupoBka std::deque. Ilouck B
std::deque.

5. BcraBka u ynanenue B std::list. UtrepupoBanue std::list. CoptupoBka std::list. I[Touck B std::list.

6. Bcraka u ynmanenme B std::forward list. WrepupoBanue std::forward list. CoptupoBka
std::forward list. [Touck B std::forward_list.

7. BeraBka u ynanenue B std::map. UtepupoBanue std::map. Coptuponka std::map. [Touck B std::map.

8.Bcraka wm ymanenme B std::unordered map. HWrepupoBanume std::unordered map. Iloumck B
std::unordered_map.

Pazpnen 11. OnTumu3anus BBOa-BbIBOA

1. Cozmanue 5KOHOMHON CUTHATYphl (PYHKIIUU.
2. CoxparieHue 11enoYeK BhI30BOB.

3. CHI>KeHHUEe KOTMYeCTBa Mepepacipe/eeHUuN.
4. Ucnionbr0BaHue O0JIbIIero BXOAHOTO Oydepa.
5. Wcnonp30BaHUE MOCTPOYHOTO YTECHUS.

6. Urenue u3 std::cin u 3amuce B std::cout.

Paznen 12. OnTuMu3anus napajie1bHOCTH

. Uepenyronieecs BBINOJIHEHUE.

. IlocnenoBarenbHast COr1aCOBAaHHOCTD.

. CunxpoHu3anusa. ATOMapHOCTb C IOMOILBIO B3aUMOUCKIIIOUEHUI. ATOMapHBIE aNlapaTHbIE ONEPalH.
. Boamoxknoctu napaimensHocta B C++. [lotoku.

. ACUHXpOHHBIE 331aHHU.

. MproTeKkchl. BIIOKMPOBKU. Y CIIOBHBIE IEPEMEHHBIE.

. ATOMapHBIC onecpanru Hal 06IJ_II/IMI/I NEpCMCHHBIMHU. BapbepLI ImaMsTH.

0 9 N KW N~

. OnTuMH3anKs MHOrOMOTOYHBIX iporpamm C++.
9. [Iporpamma 6€3 CHHXPOHHU3AIIHH.
10. Y nanenue xoja 3amycka U 3aBepIlICHHUS.

11.bubnuoTexu ass napauieTbHbIX BEIYUCICHUH.

Paspen 13. OnTumMu3anus ynpasJjieHUsl NaMATHIO

1. API ynpaBnenus namsarsro C++.

2. )Kv3HEeHHBII IMKJI JUHAMUUYECKUX [IEPEMEHHBIX.

3. @yHKUUM U1 BBIIEJIEHUS U OCBOOOXKIEHHS TaMSATH.

4. OyHKUMY ynpaBJieHUs NaMaThio u3 oubnmoreku C.
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5. IloctpoeHne IUHAMHYECKHX IIEPEMEHHBIX C TOMOLIBIO BbIpakeHU new. [lomb3oBarenbckuid
pa3MeIaIIMi OrepaTop new.

6. YHUYTO)XEHUE TMHAMUYECKHX MIEPEMEHHBIX C TOMOIIBIO BhIpaskeHus delete.
7. BBICOKOIIPOU3BOAUTEbHBIC UCIIETYEPHI TAMTH. JlcrieTyephbl MaMATH Ul KOHKPETHBIX KJIaCCOB.

8. Jlucrietuep mamste st O10KOB (pukcwpoBaHHOro pasmepa. JloOGamnenue operator new() It
KOHKPETHOTO KJacca.

9. [Tpon3BOAUTENLHOCTD TUCTIETYEPA MMAMSATHU I OJIOKOB (PMKCHUPOBAHHOIO pa3Mepa.
10. [Tonp30BaTEIBCKHE ATITIOKATOPHI CTAHAAPTHON OMOINOTEKH.
11. Munumanesubiit aitokarop B C++11. JlononaurenbHbie onpeneneHus st aokaropa C++98.

12. Annokarop 6JI0KOB (PUKCHPOBAHHOTO pa3Mepa. AokaTop OJ0KOB (DMKCHPOBAHHOTO pa3smepa s
CTpOK.

TpeboBanus K NnuCbMEHHBIM ONIPocaM Mo pasjaenam 1-13

ITuceMeHHbBIC OIIPOCHI BBIIOJHAKOTCA CTYACHTAMU B COOTBCTCTBUU C ITOJIYUYCHHBIMH BOIIPOCAMMU. OTBeTHI
Ha BOIIPOCHI JOJI?KHBI OBITh IMpaBUJIbHBIMH, 1OCTATOYHO HOI[pO6HI)IMI/I U BBIIIOJIHATHCA CaMOCTOATCIIBHO.

KpuTepum u WwWKanbl oueHMBaHUA NpPU NpoBeAeHUM NMCbMEHHOro onpoca

YpoBeHb
cdhopMUPOBaAHHOCTU
. popmmp . LLikana oueHok

KpVITepI/II/I oueHunBaHnA KoMmnetTeHuunn KoMneTeHunn
MonHoe cooTBeTCTBME OTBETA OOYyYaloLLEerocs BCem
nepeymcrieHHeIM KputepusmM. O6yyarowuincs
AeMOHCTpupyet BbICOKUN OBEHb BJ1lageHUdA .

PPy yp [MOBbILLIEHHbIN YPOBEHb OTnuyHo

MaTtepuanom, OpneHTUpyeTcd B I'IpG,D,MGTHOI;I
obnactu, BEpPHO OTBeYaeT Ha BCe AOMNOJIHUTENbHbIE
BOMpPOCHI.

OTBET Ha KOHTPONbHO-U3MEPUTENBHBLIN MaTepuan He
COOTBETCTBYET OO4HOMY UMW ABYM U3
nepeyYnCrieHHbIX NokasaTenen, Ho oby4vatowmnncs
[aeT npaBuibHble OTBETbI HA AOMOMHUTENbHbIE Ba3oBhbIl ypoBEHL Xopoulo
Bonpockl. [lonyckatoTcs ownbku npu
BOCMPOM3BEAEHNN YacTX TEOPETUHECKNX
NOMOXXEHNN.

OTBET Ha KOHTPOJSIBHO-U3MEPUTENBHBLIV MaTepuan He
COOTBETCTBYET NOOLIM TPEM N3 NEPEUNCIIEHHBIX
nokasaTtenemn, oby4aroLwmncs gaeT HenosHbIe
OTBETbl HAa AOMNONMHUTENbHbIE BOMPOCHI.
CdopmmnpoBaHHbIE 3HAHUA OCHOBHbBIX MOHSATUMN,
onpeaeneHuii U Teopem, n3yvaemblx B Kypce, He
Bcerga nosfiHoe Ux noHMMaHue c 3aTpygHeHunAaMmun npu
BOCNpOn3BeaeHUMN.

[Moporosbii ypoBeEHb YOoBneTBOpUTENLHO

OTBET Ha KOHTPOMbHO-N3MEPUTENBHBIN MaTepuan He
COOTBETCTBYET NO6LIM YETLIPEM U3 NEPEeYNCIEHHBIX
nokasatenen. ObyyatoLwmincs AEMOHCTPUPYET - HeyaooBneTBoputensHO
OTPbIBOYHbIE 3HaHUA (NMBO UX OTCYTCTBUE)

OCHOBHbIX MOHATUI, onpeaeneHnin n TEOpPeM,
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UCMONb3yEMbIX B Kypce.

MepeyeHb NabopaTtopHbIX padoT

TunoBoe 3agaHue ansa nabopaTtopHown paboTbl

NabopaTopHasn pa6oTa Ne 1
«M3mepeHne BpeMeHu paboTbl NporpaMmbI»

Llenb paboTbl: paccMOTpeTb Ha NpakTuke paboTy ¢ TaMmepamu B s3bikax C/C++, oBnageTb MeTOOUKON
N3MepPEHNS CKOPOCTU BbIMNOSIHEHMSA MPOrpaMMHOro Koaa.

TpeboBaHMA K BbINONMHEHUID PabOTbI: BbINOMHEHWE nabopaTtopHo paboTbl nNpegycMaTpuBaeT
HanucaHve nporpaMMbl, peanuaylLwen BbINOMIHEHME LMKMOB, 3anycka YHKUUA M onepaTtopoB
ycrnoBHoro nepexoga. KBpemsi BbINOMHEHUSA Kaxgoro Onoka nporpaMmmbl M OTAENbHbBIX OnepaTopoB
OOIMKHO ObITb M3MEPEHO C MOMOLLBbI MHCTPYMEHTOB $3blkoB nporpammupoBanHuns C/C++. OTYET O
paboTe npoBoauTCs B BuAe cobecedoBaHMs M 3aknyaeTcs B AEMOHCTpauun paboTbl nporpammel,
0O BbACHEHMM NPUMHLUMMNOB PaboTbl anropuTMa n OTBETOB Ha JOMONHUTENbHbLIE BOMPOCHI.

KpuTepun oueHKn: Ans nonyyYeHnn OLEHKM «3a4TEHO» HEOOXOAMMO MoKa3aTb BbICOKUIA YPOBEHb
BrafeHUsl TEOPETUYECKMM MaTepuanom, yMeTb OO BbSCHUTb NPUHLMN paboTbl HANUMCAHHOW NPOrpammbl,
BEPHO OTBETUTb Ha AOMONHUTESNbHbLIE BOMPOCHI.

3agaHue: HanucaTb nporpammy Afs OUeHKa CTOMMOCTU OTAErNbHbIX MHCTPYKUMi C++, cToMMOCTU
LUMKINOB, KONMWYECTBA TMOBTOPEHUIA BIOXEHHbIX LMKMOB, LUWKNOB C MNEPEMEHHbIM  KONUYECTBOM
nosTopeHuii. MpoBepuTb paboTy NporpaMmMbl Ha KOHTPOSIbHOM NpuMepe. OUEHUTbL BPEMSI UCMONbHEHUS
OTAernbHbIX GITIOKOB Nporpammbi.

NabopaTtopHasa pa6oTa Ne 2
«OnTUMM3aLMA anropuTMOB NOUCKa»

Llenb paboTbl: NPOBECTUN OLEHKY 9P DEKTUBHOCTU Pa3fIMYHbIX arrOPUTMOB MOUCKA.

TpeboBaHMA K BbINOMHEHUIO PpPaboTbl: BbiNONHEHWE nabopaTopHo paboTbl nNpeaycMmaTpuBaeT
HanucaHue nNporpammbl, peanuayLen OLeHKY NPOn3BOAUTENBLHOCTM PasfMyHbIX anropuTMOB MOMUCKA.
O1uét o paboTe npoBoanTCs B BuAe cobecedoBaHWs W 3aKNiYaeTcs B OEMOHCTpauuu pabdoThbl
nporpamMmmbl, 06bSICHEHMN NPUHLMNOB PaboTbl anropMTMa U OTBETOB Ha LOMNONHUTENbHbIE BONPOCHI.

KpuTepun oueHKU: ONS MOMyYEeHUM OLIEHKM «3a4TeHO» HEeoOXOAMMO MoKasaTb BbICOKMIA YPOBEHb
BMafeHUs TEOPETUYECKMM MaTepuanom, yMeTb O6bSCHUTb NPUHLMN paboTbl HANMCAHHOW NPOrpamMMmbl,
BEPHO OTBETUTb Ha [IOMNONHUTENbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpamMMmy, peanusyloLlyto nbbix Tpex anroputMoB rnoucka. MpoBepuTb paboTy
nporpammbl Ha KOHTPOSIbHOM NpuMepe. OUEHNTb CKOPOCTb BbINOSTHEHUS KaXKA0ro U3 anropuTMoB.

NabopaTopHas pa6oTta Ne 3
«HonTuMMusaumsa anropuTMoB COPTUPOBKNY

Llenb paboTbi: NpoBecTM oLeHKY 3h(DEKTUBHOCTA Pa3NNYHbIX anropUTMOB COPTUPOBKMU.
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TpeboBaHus K BbINONMHEHUIO pPaboTbl: BbINONHEHWEe nabopaTopHou paboTbl NpedycmaTpuBaeT
HanucaHWe nporpamMmbl, peanuaylowen OLUEHKY Mpou3BOAUTENBHOCTU PasfM4YHbIX  anropuTMOB
coptupoBku. OTYET 0 paboTe npoBoauTcst B Buae cobecedoBaHUs U 3aKro4vaeTcsl B AeMOHCTpauum
paboTbl Nporpammbl, 06BACHEHWM MNPUHLMMOB paboTbl anropMTtMa M OTBETOB Ha AOMNONHUTESbHbIE
BOMpPOCHI.

KpuTepun oueHKU: ONs MOSyYeHWM OLIEHKM «3a4TeHO» HEeoOXOAMMO MoKasaTb BbICOKMIA YPOBEHb
BMageHUs TeopeTUYEeCKMM mMaTepuanom, yMeTb OObSCHUTb NPUHLUMN paboTbl HANMMCAHHOW NPOrpamMmbl,
BEPHO OTBETUTb Ha AOMOMHUTENbHbIE BOMPOCHI.

3apaHue: HanucaTb Mporpammy, peanuayroLlyro fobbiX TPex anroputMoB COPTMPOBKM. [poBepuTtb
paboTy nporpaMMbl Ha KOHTPONbHOM npumepe. OLUEHWUTb CKOPOCTb BbIMOSIHEHUST KaXdoro w3
anropuTMoB.

NabopaTopHasn pa6oTa Ne 4
«PaboTa ¢ guHaMMU4YeCKUMU NepeMeHHbIMUY

Llenb paboTbi: oNTMMU3MPOBATL NPOrPaMMHbI KO C MPUMEHEHNEM AMHAMUYECKUX NEPEMEHHbIX.
TpeboBaHus K BbINOMHEHUI pPaboTbl: BLINOMHEHWE nabopaTopHou paboTbl NpedycmaTpuBaeT
HanucaHue nporpaMmbl, peanuayloLllelrt UCNonb3oBaHNe AMHAMUYCEKUX MEPEMEHHBLIX B LIMKITMYECKMX
cTpykTypax. OT4éT 0 paboTe npoBoauTcs B Buae cobecefoBaHUs M 3aKMOYaeTcs B AeMOHCTpauuu
paboTbl Nporpammbl, 06bACHEHWM MPUHLMMOB paboTbl anropyTtma U OTBETOB Ha [OMONHUTENbHbIE
BOMpPOCHI.

KpuTepun oueHKU: ONS MOMyYeHWM OLIEHKM «3a4TeHO» HEeoOXOAMMO MoKasaTb BbICOKWIA YpPOBEHb
BrafeHUs TeOpeTUYECKMM MaTepuanom, yMeTb O6bSCHUTb NPUHLMN paboTbl HANMCAHHOW NPOrpamMmbl,
BEPHO OTBETUTb Ha AOMONHUTESNbHbIE BOMPOCHI.

3apaHme: HanucaTb nNporpaMMy, peanusylollylo NpeaBapUTENbHOE  BblAeneHWe namstTn  ans
AVHaMUYEeCKNX MepeMeHHbIX Ans npeaoTBpalleHusi nepepacnpeneneHuin., co3gatb AuHamMudeckune
nepemMeHHble BHe LMKIoB. [poBepuTb paboTy NporpaMmMbl HA KOHTPOMBLHOM MPUMEPE.

JlabopaTopHas pab6oTta Ne 5
«OnNTMMK3aLmuA KONMPOBaHUAY

Lilenb paboTbi: onTMMU3MpPOBaTh NPOrpamMMHbIf KOZ, YCTPAHEHUEM U3MTULLIHETO KOMUPOBAHKS.
TpeboBaHMA K BbINOSHEHMIO PaboOTbl: BbiNONHEHWE nabopaTopHo paboTbl NpeaycMmaTpuBaeT
HanncaHmMe NporpaMmbl, pPeanu3ylolen KonupoBaHue B OMNpenerieHMM KnaccoB W BbI30OBaX (YHKLUUA.
OnTummn3anpoBaTb MporpamMmy ycTpaHuB nuwHee konuposaHue. OTYET o paboTe nNpoBOAUTCH B BUAe
cobeceoBaHus 1 3aKYaeTcs B AeMOHCTpaunmn paboTbl NporpamMmMbl, 00 bSICHEHUN NPUHLXMNOB paboTbl
anroputma v OTBETOB Ha AOMOMHUTESNbHbIE BOMPOCHI.

Kputepun oueHKM: Ons NOMAyYEeHUM OLIEHKM «3a4TeHO» HeobXoAuMO nokas3aTb BbICOKUA YPOBEHb
BNageHnsi TeOpeTUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMMI paboTbl HaNMCaHHOW NPOrpamMmbl,
BEPHO OTBETUTb HA JOMNONHUTENbHBIE BONPOCHI.

3apaHue: HanucaTb MNporpaMMmy, peanuayloLlylo OfnpederieHVe KracCoB U Bbl30Bbl (DYHKUMA C
ncnonb3oBaHMeM 1 6e3 NCnonb3oBaHUA KonNupoBaHus. NposepuTb paboTy NporpaMMbl HA KOHTPOSTBHOM
npumepe. OLUeHNTb CKOPOCTb UCNOMHEHWSI MPOrPaMMHOro Koga C KonnpoBaHueM 1 6e3 KonMpoBaHusS.

NabopaTopHasn paboTta Ne 6
«OnTUMM3aLMA LMKNOB»
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Llenb paboTbl: paccMoTpeTb METOAbI ONTUMM3ALMN LUKIOB B A3blkax C/C++/

TpeboBaHMA K BbINONMIHEHUID PaboOTbIl: BbINOMNHEHWE nabopaTtopHo paboTbl npegycMaTpuBaeT
HanMcaHve NporpamMMbl, peanuaylowen pasnmyHble MeXaHU3mbl ONTUMU3ALUMU LUKIMYECKUX CTPYKTYP.
OT4ér o paboTe nposBoauTCcs B Buae cobecefoBaHMS W 3aknyaeTcs B AEMOHCTpauuu paboTbl
nporpaMmmbl, 06BbSCHEHMN NPUHLMNOB PaboTbl anropMTMa U OTBETOB Ha LOMNOSNHUTENbHbIE BOMPOCHI.
Kputepun oueHKu: Ona nonyvyeHWM OLEHKU «3a4TeHO» HeobxoaMMO nokasaTb BbICOKAMA YPOBEHb
BNageHnsi TeOpPeTUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha AOMNOMHUTENbHbIE BONPOCHI.

3agaHue: HanucaTb MporpaMMmy, peanu3ylolyl KeMpOBaHWE KOHEYHOro 3HadeHust LMKna,
npumeHeHne 6onee ahPEKTUBHBLIX MHCTPYKLMI LIMKIOB, U3MEHEHME HanpaBfieHus uukna, yaaneHue
CKPbITbIX BbI30BOB (DYHKUMI M3 UMKNOB. [1poBepuTb paboTy nporpammbl HA KOHTPOSbHOM MpUMEpE.
OueHNTb BpeMsi BbINMOMHEHNST K&XXAOrOo LMKIa B NporpaMme.

NabopaTopHasn pa6oTta Ne 7
«OnTMMusaumsa pyHKLMN B NporpamMmme»

Llenb paboTbl: pacCMOTPETb MEXaHN3Mbl ONTUMU3aLNN PYHKUMIA B s3blkax C/C++/

TpeboBaHMA K BbINONMHEHUID PabOTbI: BbINOMHEHWE nabopaTtopHo paboTbl npegycMaTpuBaeT
HanucaHWe nporpamMmbl, peanusyrwen Hambonee pacnpoCTpaHHEHOE MPUMEHEHNE  YHKLUN.
OnTumMmManpoBaTb NpPOrpamMMHbLIA KOA4 [ONs YBENWYEHUst CKopocTu ucnonHeHua. OT4éT o pabote
npoBOANTCS B BuAe cobecenoBaHus 1 3aKo4aeTcsl B AeMOHCTpaunn pabdoTbl nporpamMmmbl, 06bACHEHNN
NPUHUMNOB paboTbl anropntma u OTBETOB Ha AOMNONHUTESNbHBIE BONPOCHI.

Kputepun oueHKU: Ons nonyvyeHurn OLIEHKM «3adTeHO» HeobXoouMMo MoKasaTb BbICOKWMA YPOBEHb
BNageHns TeopeTMYeckuM mMatepmanom, yMmeTb O6BACHUTL NPUHLUMN paboTbl HaNnMCaAHHOW NporpaMmbl,
BEPHO OTBETUTbL HA JOMOJTHUTENbHbIE BOMPOCHI.

3apaHue: HanucaTb NporpaMmy, peanuayrowlylo nepemMeLleHne LMKNoB B OYHKUMM ANS CHYKEHUN
HaKnagHbIX pacxogoB Npu BbidoBax. OLEHUTb CTOMMOCTb BbI30BOB OYHKLUMIA U yKasaTenemn Ha QyHKLUN.
MpoBepuTb paboTy NporpaMmbl Ha KOHTPOIBLHOM MPUMEpE.

NabopaTopHas pab6oTta Ne 8
«OnTUMM3aLMA BbipaXXeHUN»

Llenb paboTbl: pacCMOTPETb Ha NpakTMke cnocobbl ONTUMU3ALNN BbIPAXXEHWI B MPOrpaMMHOM KoAe.
TpeboBaHua K BbINOMHEHMIO paboTbl: BbINONHEHWE nabopaTtopHon paboTel nNpegycMaTpuBaeT
HanvMcaHve MporpamMmbl, peanusylolen pasnuyHble MeXaHW3Mbl ONTUMU3ALUN BbIPaXXEHUN B SA3blKax
C/C++. OT4YéT 0 paboTe npoBoguTCH B BUae cobecenoBaHnd 1 3aknoyaeTcs B AeMOHCTpaumm paboThl
nporpamMmbl, 06bSICHEHMUN NPUHLMNOB PaboTbl anropuTMa U OTBETOB Ha AOMNONHUTENbHbIE BOMPOCHI.
Kputepun oueHKU: Ons NOMyYeHUM OLIEHKM «3a4TeHO» HeoOXoaAMMO nokas3aTb BbICOKUA YPOBEHb
BNageHnsi TEOPETUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMM paboTbl HANUCaAHHOW MpOorpaMmbl,
BEPHO OTBETUTb Ha JOMNOMHUTENbHbBIE BOMPOCHI.

3apgaHue: HanucaTb NporpaMmMmy, peanusyrloLllylo YrpoLlleHe BblpaXeHWn, rpynnMpoBaHWe KOHCTaHT,
NCMNOSIb30BaHME LENOYUCIIEHHON apudMETUKM BMECTO apuUPMETUKM C nnaBalolen TOYKOW, 3aMeHy
NUTEpaTUBHbIX BbIMUCIIEHUA aHaNUTUYECKMMU BbipaxkeHnamn. [poBeputb paboTy nporpammbl Ha
KOHTPOSIbHOM Mpumepe.

22



NabopaTopHas pa6orta Ne 9
«OnTUMM3aLMA NOTOKa ynpaBreHus»

Llenb paboTbl: paccMOTpeTb Ha NpakThke cnocobbl ONTUMM3aLUmM NOTOKAa yNpaBnieHns.

TpeboBaHMA K BbINONMHEHUIO PaboOTbl: BbiNONHEHWE nabopaTopHo paboTbl NpeaycMmaTpuBaeT
HanMcaHve nporpamMmbl, peanuayloLlen pasnuyHble MexaHu3Mbl ONTUMMU3aUMM NOTOKA ynpaBneHus B
nporpamme. OTYET 0 paboTe npoBoguTcsl B Buae cobecedoBaHMs M 3aKo4aeTcs B LEMOHCTpauuu
paboTbl nporpammbl, OBBACHEHWM MPUHUMMNOB pPaboTbl anroputMa U OTBETOB Ha AOMOSIHUTESNbHbIE
BOMPOCHI.

Kputepun oueHKM: Onsi NonyvyeHuM OLIEHKM «3adTeHO» HeobXoaMmo MokasaTb BbICOKWMA YPOBEHb
BNageHnsi TeopeTUYecKuM maTepmanom, yMeTb OObACHUTb NPUHLMM paboTbl HANMCaHHOW MPOrpaMmbl,
BEPHO OTBETUTb HA JOMNONHUTENbHbIE BONPOCHI.

3apaHme: HanucaTb MporpamMmy, peanusyrowyo npumeHeHne switch Bmecto if-elseif-else n
BUPTYarnbHbIX PYHKLMI BMeCTO switch unu if. MNpoBepuntb paboTy NporpaMmmMbl Ha KOHTPOSIBHOM NpUMepe

Na6opaTtopHas pa6oTta Ne 10
«OnTMMKM3auuA noucka»

Ll,enb paGOTbI: paccMOoTpeTb Ha MPaKTUukKe MexaHn3mMbl oNTUMMN3aLUnn NOUCKa B NMporpamMmmax Ha A3blkax
C/C++

TpeboBaHMA K BbINONMHEHUID pPaboTbl: BbINONHEeHWe nabopaTtopHo paboTbl npegycMaTpuBaeT
HanucaHMe nporpaMmbl, peanuaytolen pasfnnyHble BapuaHTbl ONTUMMU3ALMN NOUCKa B NPOrpaMmMHOM
koge. OT4éT 0 paboTe npoBoanTCca B BMae cobeceqoBaHMs M 3akniodaeTcs B AeMOHCTpauun paboThl
nporpaMmmbl, 06bACHEHNN NPUHLMNOB paboTbl anropuTMa U OTBETOB Ha JOMNONHUTENbHbIE BOMPOCHI.
Kputepun oueHKU: Ons NOMAyYeHUM OLIEHKM «3a4TeHO» HeobXxoauMO nokasaTb BbICOKUA YpPOBEHb
BNageHnsi TeopeTUYEeCKUM MaTepmanom, yMeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTb Ha JOMNONHUTENbHbIE BOMPOCHI.

3apgaHue: HanucaTb Mporpammy, peanuayloLlyro, OnTUMM3auMs MoMCKa B XelMpoBaHHbIX Tabnuuax
«KIMOY/3HaYeHne», XewmpoBaHme ¢ OUKCUPOBAHHbIMU CUMBOSIbHBIMU MacCuBaMu B KayeCTBE KIHYeEn,
XelmnpoBaHMe C KrnyYamn B BuAE CTPOK C 3aBepLUaOLMMKU HYNEBbIM U CMMBONAMU, XELMpoBaHue C
nonb3oBaTernbCKon xew — Tabnuuen. NpoBepntb paboTy NporpamMmmbl Ha KOHTPOSBHOM NpUMepe

Na6opaTtopHasa paboTa Ne 11
«OnNTUMM3aLMA MHOronoTO4YHbIX Nporpamm C++.»

Llenb paboTbl: paccMoTpeTb Meoabl ONTMMMU3aUun ¢ Y4eTOM MHOFONOTOYHOCTU B NpOrpaMmmax.
TpeboBaHMA K BbINOMHEHUIO PpaboTbl: BbiNONHeHWe nabopaTopHoW paboTbl npegycMmaTpuBaeT
HanMcaHve nporpamMmmbl, peanuaylrollen ONTUMMU3aALMI0 C YY4ETOM HECKONbKMX MOTOKOB WCMOSHEHUS.
O1yét o paboTe npoBoanTCs B Buae cobecedoBaHWs W 3aKNioYaeTcs B OEMOHCTpauuu pabdoThbl
nporpamMmbl, 0O bSCHEHUM MPUHLMIMOB paboTkbl anropMTMa 1 OTBETOB Ha AOMNOJTHUTENbHbLIE BOMPOCHI.
Kputepun oueHKU: Ons NOMAyYEeHUM OLIEHKM «3a4TeHO» HeobXoauMO nokasaTb BbICOKUA YPOBEHb
BNageHnsi TeOpPETUYECKUM MaTepmanom, yMeTb OObACHUTb NPUHLMN paboTbl HANUCAHHOW MPOrpaMmbl,
BEPHO OTBETUTbL HA OOMOJTHUTENbHbIE BOMPOCHI.
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3agaHue: HanucaTb nporpaMMy, peanuaylollylo pacnpeferneHne BblYUCNEHUA B nporpaMmme C
NCNonb3oBaHMEM Heckonbkux notoks openMP unu npoueccos MPI. MNpoBepuTb paboTy nporpammbl Ha
KOHTPONbHOM Npumepe

Na6opaTtopHasa paboTta Ne 12
«YnpaBneHne naMATbLIO»

Llenb paboTbl: ONTUMM3MPOBaTb NPOrpaMMHbIN KO C MOMOLLLIO OYHKLMIA YNpaBeHnst NaMsThbio.

TpeboBaHMA K BbINONMHEHUIO PaboOTbl: BbiNONHEHWE nabopaTopHo paboTbl nNpeaycMmaTpuBaeT
HanMcaHve NporpaMmbl, peanuaytolen pasnuyHblie BapuaHTbl UCMOMb30BaHMA OYHKUMIA yrnpaBnieHns
namaTtoto. OUEHUTb CKOPOCTb BLINOSIHEHUS OTAENbHbIX OMokoB nporpammbl. OTY4ET O paboTe
NpoOBOAMTCA B BUAE cobeceqoBaHUs 1 3aknodaeTcs B AEMOHCTpauumn paboTbl Nporpammbl, 06GbSCHEHNM
NpMHUMNOB paboTbl anropuTmMa U OTBETOB Ha AOMNOSHUTENbHbIE BOMPOCHI.

KpuTepun oueHKU: ONS MOSyYeHWM OLIEHKM «3a4TeHO» HEeOoOXOAMMO MoKasaTb BbICOKMIA YPOBEHb
BrageHUs TEOPETUYECKMM MaTepuanom, yMeTb OObSCHUTb NPUHLMUN paGoTbl HAaNMCaHHOW NporpamMmbl,
BEPHO OTBETUTb Ha AOMNONHUTESbHbIE BOMPOCHI.

3apaHue: HanvcaTb Nporpammy, peanuayoLyro MYyHKLUM ANs BblAeneHnst 1 0CBOOOXAEHNS NaMATH U
ynpaeneHusi namsaTbio U3 6ubnuotekn C. MpoBepuTb paboTy NporpaMMbl Ha KOHTPOMBLHOM NPUMepe

20.2. NMpomexyToyHasa aTrectauus

ﬂpomemyTquaﬂ arrectauma no gmcuuniimHe ocCyulecCTBlideTCA C NMOMOLWbO Ccrnefyrwnx OoueHOYHbIX
cpencTB: cobecenoBaHme NoO 3Kk3aMeHaUNOHHbIM buneTtam, cogepxKalnm Tpn TeopeTny4eckmnx Bornpoca.

lNMepeyeHb BONPOCOB K 3a4eTy

. OCHOBHbIe cTpaTerum onTumMmaumm koga Ha C++. 3 dHeKTUBHOCTb ONTMMMU3ALINNA.

. BnusiHme ckopoctn n o6bema namaTy Ha NPOM3BOANTENBHOCTb NPOrPAMMHOI0 Koaa.
. BnusiHme BbI30BOB OnepaLMoHHOM CUCTEMbI HA CKOPOCTb NPOrpamMm.

. BnnsiHme Ha ckopoCTb BbINOMHEHMS NpOorpaMmM nopsiaka BbIMOMHEHUSA UHCTPYKLMA.

. UamepeHnne nponssoantensHocTn. 3akoH AMaana.

. OueHka CTOMMOCTM OTAENbHbIX UHCTPYKUMA C++.

. OueHka ctoMmocTu umknoB. OLeHKa KonmyecTBa NoBTOPEHMUI BIIOXKEHHbIX LUKNoB. OueHKa LUKNoB ¢
nepeMeHHbIM KONTMYECTBOM MOBTOPEHUN.

8. Pacno3HaBaHue HesBHbIX LMKNOB. Pacno3HaBaHWe NOXHbIX LIMKIIO0B.
9. Ncnonb3oBaHne MOANMULINPYIOLLUX onepaLmi.

10. YMeHbLueHne paboTbl C NaMsTbi0 C MOMOLLbIO pe3epBUPOBAHNS ANS YCTPAHEHNS BPEMEHHbIX
3HaYEeHUN.

11. YcTpaHeHne KonMpoBaHUA CTPOKOBOIro apryMeHTa. YcTpaHeHe pasbiIMeHOBaHUI C MOMOLLbIO
nTepaTopoB. YCTpaHEHNE KOMMPOBaHUS BO3BPALLAEMOrO 3HAYEHNS.

12. Vicnonb3oBaHWe MaccnBOB CUMBOSIOB BMECTO CTPOK.
13. YcTpaHeHne npeobpasoBaHms CTpoK. [peobpasoBaHne Mexagy KogMpoBKamu.

14. BpemeHHas CTOMMOCTb anropMTMOB B Hauy4LleM, CpeaHEM Y HauXyALIeM Cry4asx.
AMOpTU3MpOBaHHas BpeMeHHas CTOMMOCTb.

15. OnNTmMmM3aLmMm COpTUPOBKN 1 NoUcKa. DPPEKTMBHbIE anropuTMbl Noncka. BpemeHHasi CTOMMOCTb
anropuMTMOB MOUCKa.

16. A deKTUBHLIE anropuTMbl COPTUPOBKU. BpeMeHHast CTOMMOCTb anropuTMOB COPTUPOBKM.
17. Vicnonb3oBaHne MHdOopMaLUnm 0 BXOOHbIX AaHHbIX.

18. lWabnoHbl onTuMmmnsaummn.lNpeasbiumncnenms. OTNOXeHHbIe BblincneHunsa. MNaketvposaHme.
KewwnposaHue. OnTnmmnsaumsa oxmgaemoro nytu. XewmnposaHue. [1BonHasa nposepka.
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19. ANMTenbHOCTb XpaHeHUsi NnepemMeHHon. BnageHune nepemeHHbIMU. OGbeKTbl — 3Ha4YeHUs 1 0O bEKTI
— CYLLHOCTMW.

20. API guHammyeckux nepeMeHHbix C++.

21. ABTOMaTu3aums BrnageHUs NHTENNeKTyanbHbIMM ykasaTensamu. ABToMaTusaums BnageHus
AVHAMUYECKUMN NepeEMEHHbBIMMU.

22. CtaTudeckoe co3gaHue aKk3eMnnsapoB knacca. CTtaTnveckoe co3gaHme nepeMeHHbIX-4Y1IEHOB Knacca.
Mcnonb3oBaHue CTaTMYecknx CTPYKTYp AaHHbIX.

23. MNCospaHune 6onblumnx 6ydepos B cTeke. CTaTnyeckoe co3faHne CBA3aHHbIX CTPYKTYP AaHHbIX.
CospgaHune brHapHbIX AepeBbER B MAcCUBE.

24. Vicnonb3oBaHuWe «rnaBHOro ykasatens» Ans BnageHus AMHaMUYecKUMU NepeMeHHbIMU.
YMeHbLUeHNe Konu4yecTBa nepepacnpeneneHnii AMHaMUYecKkux nepemMeHHbIX.

25. NpeaBapuTenbHoe BblAeneHne namsaTi Ans AMHaMUYecknx nepemMeHHbIX Ans npeaoTepalleHust
nepepacnpenenexHuin. CosaaHne AMHaAMUYECKUX NePEMEHHbIX BHE LIMKMOB.

26. YcTpaHeHne U3nnLHEro KONMpoBaHUs. YCTpaHeHME HexXenaTesibHOro KonmpoBaHus B onpeaeneHnm
Knacca. YcTpaHeHne KonmpoBaHus npu Bbi3oBe 13 pyHKUMnN. Bubnmnotekn 6e3 konmposaHus.
HectaHgapTHasi cemaHTuKa KONMpoBaHUS.

27. Pasgensiemoe BnageHune CYLLHOCTAMMW. Mnockune CTPYKTYpPbI AaHHbIX.

28. YoaneHue koga n3 umknoB. KellmpoBaHue KOHEYHOro 3HadeHus unkna. lNpuveHeHne 6onee
3PP EKTMBHBLIX MHCTPYKLMIA LUKIOB. I3MeHeHe HanpasfeHna Lukna.

29. YcTpaHeHne MHBapMaHTHOro Koga M3 LMKNOB. YaaneHne HEHYXHbIX BbI30BOB (DYHKLNIN U3 LINKNOB.
YaaneHue ckpbITbIX BbI3OBOB (PYHKLNA U3 LUKNOB. YaaneHne 4Oporux MeaneHHo MEHSoLWMXCA
BbI30OBOB U3 LMKIIOB.

30. MNepemelleHne LMKIOB B PYHKUUKN A5 CHUKEHUA HaKNagHbIX pacxogoB npu BbldoBax. CTOMMOCTb
BbI30BOB pyHKUMN. CTOMMOCTb yKkasatenen Ha yHkunn. O6baBNeHne KOpoTKUX OyHKLNIA
BCTpanBaeMbIMMU.

31. YcTpaHeHne Hencnonb3yemoro nonumMmopduamMa. YaaneHme Hencrnosnb3yemblx MHTepdencos. Beibop
peanusaumm nHtepderica Bo BpeMsi KOMMOHOBKNU. Bbibop peanusaumm nHtepdgenca Bo BpeMs
KOMMMASLmK.

32. OnTMunsauus BblpaXXeHUn. YnpoLeHue BblpaxkeHuin. [ pynnnpoBaHne KOHCTaHT.

33. Ncnonb3oBaHue uenodncrneHHon apudmMeTnkm BMECTO apuUPMETUKIN C NNaBatoLLen TOHKON. 3ameHa
NTepaTUBHbIX BbIYNCIIEHUIN aHANNUTUYECKMMWN BblPaXXEHUSIMU.

34. Nognombl onTMMmn3aumm NoToka ynpaeneHust. [pumeHeHne switch BmecTo if-elseif-else. MpumeHeHne
BUPTYarnbHbIX (PYHKLMI BMeCTO switch unu if.

35. OnTMMmnsaumsa ncnonb3oBaHNsa cTaHgapTHON 6ubnnotekn. ONTUMKU3auuns CyLLECTBYHOLLINX
onbnunotek. MNpoekTupoBaHme oNTUMN3NPOBAHHLIX BUONNOTEK.

36. Nnockne nepapxmm HacnegoBaHu4. yI'IpOLLI,eHI/Ie Lieno4Kn BbI3OBOB. yl'lpOLLl,eHI/Ie NPOEKTNPOBaAHUA
Clioes.

37. Tabnuvubl "kntoy/3HadveHne" ¢ ncnonb3osaHnem std::map u std::string.

38. NHCcTpymMeHTapuin 4Ns NOBbILWEHWS MPOM3BOAMTENBHOCTM MOUCKA.

39. NoeHTndurkaumnsa onTuMmnanpyemon geatensHocTn. PasgeneHne ontuMmnanpyemMmon geaTenbHOCTY.
40. IameHeHne unu sameHa anroputMoB U CTPYKTYP OaHHbIX.

41. Ncnonb3oBaHue npouecca onTumMu3awmm ansa nonb3oBaTenbCKMx abcTpakuui.

42. OnTnmMmnaaumsa noucka ¢ ncrnonb3osaHmem std::map.

43. lNprMeHeHne CMMBOSbHbLIX MacCUBOB (PMKCMPOBAHHOrO pasMepa B kKadecTBe Kntoven std::map.
Ncnonb3oBaHue cTpok B cTune C B kKayecTse kntoden std::map. Mcnonb3oBaHue std::set, korga kntoy
ABNAETCHA 3HAYEHMEM.

44. Tabnuua «Kno4/3HadeHney» ansi NoMcka B NocreaoBaTesibHbIX KOHTENHepaX.

45. BuHapHbIn NoMCK ¢ ncnonb3oBaHuem std::equal_ranqge(). BuHapHbI NOUCK C MCNONb30BaHNEM
std::lower_bound().

46. OnTuMM3aunsa noncka B XeLUMPOBAHHbIX Tabnmuax «Kroy/3HadeHne». XelwmpoBaHume ¢
ncnosnb3oBaHuem std::unordered_map.

47. XewwmpoBaHue ¢ (OMKCUPOBaHHbIMW CUMBOSIbHBIMW MacCuBaMm B Ka4eCTBe KItoYen. XelwnpoBaHue ¢
Kno4Yamu B BUAe CTPOK C 3aBepLualolLMMU HYNEBLIM 1 CUMBOaMu. XelmnmpoBaHue € Nonb30BaTebCKoN
xeuw — Tabnuuen.
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48. OnTuMmU3aumnss COPTUPOBKU C MCNOSNb30BaHNEM CTaHAApTHON 6ubnuotekn C++.

49. MNMocnepoBaTeribHble KOHTENHEPLI. TUM AaHHbIX 3AfeMeHTA.

50. CosgaHune 3KOHOMHOW curHaTypbl yHKUMK. CoKpalleHne LienoYvek Bbl30BOB.

51. CHmwkeHune konnyecTBa nepepacnpeaeneHmin. Micnonb3oBaHue 6onbliero BxogHoro 6ydepa.
52. icnonb3oBaHne NocTpo4vHOro YteHus. YteHne na std::cin u 3anuco B std::cout.

53. Uepeaytoweecs BbinonHeHue. MNocnegoBaTtenbHas coOrnacoBaHHOCTb.

54. CUHXpOHM3aLMA. ATOMapHOCTb C NMOMOLLIbIO B3aUMOUCKIOYEHUI. ATOMapHble annapaTHble
onepaumu.

55 BosmoxxHocTu napannensHocTn B C++. NMoToku. ACUHXPOHHLIE 3afaHus.
56. MbloTekcbl. BNoKMpoBKK. YCNoBHbIE NEPEMEHHbIE.

57. ATomapHble onepauun Hag obLwmmn nepemeHHbiMy. Bapbepbl namaTw.
58. OnTMKU3zauns MHOronoToYHbIX Nporpamm C++.

59.bubnuotekn ona napannenbHbIX BbIYUCNIEHNN.

60. APl ynpasneHus namaTbio C++.

62. 2KM3HEHHbIN LMK ANHAMUYECKNX NEPEMEHHbIX.

63. PyHKUMM ONSA BblAENeHNst U 0CBOGOXAEHNS NamMATU. DYHKUMM yNpaBneHUsl NaMaTbio U3 BUGNNOTEKN
C.

64. BblCOKOI’IpOI/I3BO[J,VITebeIe ancnetyepbl NaMATN. D,VICI'IeT‘-Iepr namMATU Ana KOHKPETHbIX KnacCoB.

65. [ucnetyep namaty gnst 6nokoB ouKcpoBaHHoro pasmepa. [lobasnenune operator new() ans
KOHKPETHOro Knacca.

66. Npon3BognTENLHOCTL AMCNeTYEpa NamMaTn Ans 6NokoB OMKCMPOBAHHOIO pasmepa.
67. Nonb3oBaTenbCcKne annokaTopbl CTaH4APTHON GMONNOTEKMN.
68. MHMmanbHbIM annokatop B C++11. [lononHutenbHble onpeaenenuns ans annokaropa C++98.

69. AnnokaTtop 6510koB hMKCMpoBaHHOIO pasmepa. AnnokaTop Gr10KOB (PUKCUMPOBAHHOrO pasmepa asis
CTPOK.

Tpeb6oBaHus K cTyAeHTaM Npu NpoBeAEeHUM NPOMEXYTOUYHOM aTTecTauum

[nga oueHmBaHWs pe3ynbTaTtoB 06y4eHMs Ha 3a4éTe C OLeHKoN ncnonbdyetcs 4-6annbHas wana:
«OTINYHO», «XOPOLLOY», «yAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

KpuTepum u WKanbl oLleHUBaHUA NPU NPOBeAeHUN NMPOMEXYTOYHOWN aTTecTauum

YpoBeHb
cchopMMpPOBaAHHOCTH
. popmmp . LLikana oueHok
KpVITepI/II/I oueHunBaHuga KoMmneTeHuunnm KoMneTeHuun
MonHoe cooTBeTCTBME OTBETA OOYYalOLErocs BCeEM
nepeyvmcrieHHsIM KputepmsM. O6yyarowuincs
€MOHCTPUPYET BbICOKUN OBeHb BliageHusd .
A PPy yp A [MOBbILLIEHHBbIN YPOBEHb OTnuyHo

MaTtepumanom, OpneHTUpyeTcd B ﬂpeD,MeTHOIZ
obnactu, BEpPHO OTBeYaeT Ha BCe AOMNOJIHUTENbHbIE
BOMpPOCHI.

OTBET Ha KOHTPOJNBbHO-U3MEPUTENBHbBIA MaTepuan He
COOTBETCTBYET OQHOMY UMK ABYM U3
nepeyvmcreHHblX nokasarenen, Ho oby4yatowmncs
JaeT npaBunbHble OTBETbI HA AOMOMHUTESNbHbIE ba3soBblIi ypoBeHb Xopouuo
Bonpockbl. [lonyckatoTcsa owmbKu npu
BOCMPOM3BEAEHNN YACTN TEOPETUYECKNX
NOSIOXXEHUIA.

OTBET Ha KOHTPOJIbHO-U3MEPUTENbHBI MaTepuan He

. Moporosbii ypoBeHb YpoBneTBopuTensHO
COOTBETCTBYET NIOOLIM TPEM N3 NEPEUNCIIEHHbIX
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nokasaTtenemn, oby4aloWwmnncst gaeT HenosHbIe
OTBETbI HAa OOMNOJIHUTES1bHbI€ BOMNPOCHI.
CdopmmnpoBaHHbIe 3HAaHUSA OCHOBHbIX MOHATUMN,
onpeneneHun n Teopem, n3yvyaembix B Kypce, He
BCerga nosiHoe X MoOHUMaHue ¢ 3aTpyaHEHUAMN Npn
BOCMpoun3BeaeHUn.

OTBET Ha KOHTPOJIBHO-U3MEPUTESNBHBIV MaTepuan He
COOTBETCTBYET MobbIM YETLIPEM U3 NEPEUNCIIEHHBIX
nokasatenen. ObyyarLwunnca 4eMOHCTpPUpPyeT
OTPbIBOYHbIE 3HaHNS (NMMBO MX OTCyTCTBME)
OCHOBHbIX MOHATUI, onpeAeneHnin N TEOpPeM,
ncnonb3yemblix B Kypce.

HeypoBneTBoputensHO

27




