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YTBEPX A
HHLIX TEXHOJIOTHIA

IIporpamma y4eGHOH aucummmHEbl «OGHEKTHO-OPHEHTHPOBAHHOE MPOrPAMMHUPOBAHHE 1
cTaHzapTHas Gubnmotexa C++» cocraBieHa Ha OCHOBaHHH ['0CYNAPCTBEHHOrO 06PA30BATENHHOTO
CTaHHapTa BBHICIIEro mpodeccuonansroro obpasosammus (IOC BIIO) Jomenxoit Hapommoit
Pecy6imku  ([IHP) mo manpaBnemmio mozroroku 01.03.02 Ilpuknajgsas mareMaTHka u
uH(opmatuka (npodunp CTAaTHCTHKA), YTBEPKIECHHOTO PHKA30M MuHucTepeTBa 06pa3oBaHus U
nayku JIHP ot «04» anpens 2016 r. Ne 280;

Ilopsinka opranmsanmy y4eGHOTo mpomecca B 06pa3’OBATENTHHBIX OPraHU3ALMAX BBICIIETO
npogeccuonanbHOro obpasosanus Jlonenkoi Hapommoit PeciyGimukw, YTBEPXKIAECHHOIO IIPUKA30M
Munncrepcrsa o6pasosanus u Hayku JTHP Ne 1171 ot «10» HostGps 2017 1.;

y4e0HOro mjaHa M OCHOBHOM 00pa3’oBaTebHOM NPOrpaMMBI BBICIIENO npodecCHOHATBHOTO
obpasoBanus HanpasneHus moarotosku 01.03.02 Ipuknamsas maTeMaTwka H uH(pOpMaTHKA
(mpodune Cratucruka), paspaboranusx B 'OY BITO «JloHeLKHit HAIMOHATLHEI YHUBEPCHTET).

Paspaborunk:

Crapumii npenoaparens kKaheapsl TEOPUH YIPYTOCTH H

BBIYUCITUTEIHHON MaTEMaTHKA UMEHH

akagemuka A.C. KocmonamMuanckoro %‘Z\’ A. U. 3anpK0

IIporpamma y4yeGHO# AMCIMIUTAHET yTBEpXK/IECHA HA 3aceaHHM KadeIpEl TEOPHH YIPYToCTH
U BBIYHMCIIMTENBHON MaTeMaTHKH MMeHH akanemuka A.C. KocMozamMuanckoro

ITporoxon Ne 11 ot «9» anpens 2020 . _’_@_‘
3apenyromuii xapenpoit ) ; B.1. Cropoxes

IlporpamMma  yueGHOM JuCHMIUMHBL OnOGpeHAa Yy4eGHO-METOAMYECKOH KOMHCCHEH
(axynbTeTa MaTEMaTHKH B HHPOPMAMOHHEIX TEXHOIOTHIA
ITpoToxon Ne 8 ot «15» ampens 2020 r.

Ilpencenarens yueOHO-METOAUYECKOMH % g
KoMmHuccHH (axynbrera

JL.A. Censxosa
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1. OBJIACTDb IIPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLIECCE

YueOHas mucrumuimHa «OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE U CTaHAApTHAs
oubnmmoreka C++» MOXKET pacCMaTpUBATHCS KaK €CTECTBEHHOE MPOJOJDKEHUE (PyHIaMEHTATbHBIX
KypcoB «OCHOBBI HH(DOPMATUKI» U «SI3BIKU M METOJIBI TPOrpaMMUpoBanus». Ha ocHOBe 0a30BbIX
KYpPCOB, B KOTOPBIX M3y4aeTcsl SI3bIK HporpammupoBanusi C++ mpexe BCEro ¢ TOYKH 3PEHHUs
METOJIOB MPOLEIYPHOTO U CTPYKTYPHOTO IMPOrpaMMHUPOBAHUs, B JaHHOM Kypce Ha ocHoBe C++
M3y4aeTcsi 00BEKTHO-OPUCHTUPOBAHHAS TEXHOJIOTHS (ITapaurmMa) IporpaMMUPOBaHUS - Hauboee
pacrpocTpaHeHHasi U BOCTpeOOBaHHAs B HACTOSIIEE BPEMSI, KOHIICHTPUPYIOIIAsICsl O0JIbIIE Ha CBSI3AX
MEXy 00beKTaMH, PYHKIIMOHAIbHBIE BO3MOKHOCTU U CTPYKTYPY KOTOPBIX 3aJal0T KIacChl (THIIBI
JAHHBIX, OTNIPECIICHHBIE MT0JIh30BaTEIEM ), YeM Ha JeTasax peanusanuu. U3ydenue OOII na npumepe
MMEHHO 00BEKTHO-OPHUEHTHPOBAHHOTO si3bIKa mporpammupoBanus C++ ([9], [14]) uenecoobpasHo,
B IIEPBYIO 0YEPE/Ib, TIO IPUUUHE €T0 HanbojIee TEOPETUUYECKU BBIJICPYKAaHHOCTH B 3TOM yacTu. pyrue
si3b1kd, noaepkuBatonue uaen OOII, Takue, kak Object Pascal [4], Java [7], pazpabaTsiBayiuCh B
MEPBYIO OUYEpe/ib C YUETOM YA00CTBA MPOrPAMMHUPOBAHHMS 33/1a4 B COOTBETCTBYIOIIUX MPEAMETHBIX
obnactsx. B naHHOH AuCHUIUIMHE H3y4daeTcsl Takke cTaHiapTHas OubOnmoteka si3bika CHt,
BKJTFOYAIOIIAsl CTAaHAAPTU3UPOBAHHYIO HaAcTpoiiky STL, mpenocTaBisioNIyl0 BBICOKOYPOBHEBBIC
CTPYKTYpPBI: CTPOKH, BEKTOpa, JEKHU, CIHUCKH, MHOXECTBA, MYIHTUMHOXKECTBA, OTOOpaKEHUS,
MYJIBTHOTOOPAXKEHHS, KOTOPbIE MOTYT 00pabaThiBaThCs yHUBEpcadbHbIMU anroputMamu. STL -
YHUKaJIbHass OMOMMOTEKa, 3a CUeT BJIOKEHHOTO BBICHIETO HCKyccTBa C++ MpOrpaMMHUCTOB,
MPUHIIANIAATFHO W3MEHUBIIAS KaK BHEIIHIOIO CTOPOHY TaK M BHYTPEHHEE COJIEp)KaHHE Iporiecca
pa3zpaboTku mpuiokeHui Ha C++. Mcmonb3oBaHHE KOHTEWHEPOB IMO3BOJISET 3HAYUTEIHHO IMOBBICHTH
HAJAC)KHOCTD ITPOrpaMm, UxX rMEPEHOCUMOCTE U YHUBEPCAJIbHOCTD, @ TAK)XKC YMCHBIIUTE CPOKH UX pa3pa60T1<H.
OcHOBHBIM nocToMHCTBOM OuoOamorekn STL C++ gBiageTca TO, YTO OHA JCHCTBHTEIBLHO
CTaHJapTHas, T.€. BXOJIUT B CTAaHIApT W 00s3aTeNbHA YISl peaju3alii JIOObIM KOMIUISITOPOM,
yaoByeTBopsromeM crangapry C++. Dty OumOnmoTeky mnomaiaepkuBaeT u JyereHmapHsii UNIX-
kommmiatop GCC, u Visual Studio C++ NET, u C++ Builder, u Dev-C++, B obmem, mto00it
">xuBoi" koMnuiIsATOP. [T03TOMY BIIOJTHE 3aKOHOMEPHBIM MOXKHO CUUTATh YTBEPKACHUE, UTO, HE 3HAS
STL Henb3s cuutaTh ceds mpodeccnoHaaIbHBIM MporpaMMucToM C++,

IIpeasapuTeabHble TPEOOBAHUS K CTYICHTAM.
1. 3HaHMWE OJIHOTO M3 KJIACCHYECKUX MPOLETYPHO-OPUEHTUPOBAHHBIX S3BIKOB, MPEANOYTHTEIHHO
s3e1ka C.
2. 3HaHusg B 00JacCTH aJTOPUTMHUYECKOW JIEKOMIIO3UIIMH, OCHOBHBIX CTPYKTYP HaHHBIX H
TEXHOJIOTHI pabOThI C HUM.
3. 3HaHUWE OCHOB TEOPUHU MHOKECTB.
OcBoenne kypcoB «OCHOBBI HHGOPMATHKNY, «SI3BIKK U METOJIbI IPOTPAMMUPOBAHHUSD.

1. CTPYKTYPA JUCHUIIJINHBI

Xapakmepucmuka yueonoii OUcyunIunbl

01.03.02 IlpuknanHas maTemMaTUKa U
Hamnpasnenue noaroToBku

uHpopMaTUKa
OO6pasoBarenbHas IporpaMMa OakanaBpuar
Kpamuduxanus AxazieMuyeckuii 6akanasp
KonmnuecTBo coaepxkaTesbHbIX MOAYIEN 3 (15)

JucuuruirHa 0a30Boi / BapuaTUBHOM yacTu

. BapuaruBnas gacts, [IpodeccnonanbHblil 010K
00pa3oBaTeIbHON MPOTrPaMMBI

®opwmsl kouTpoa (MK, skx3amen, 3a4er) MOJTyJIbHBII KOHTPOJIb, 9K3aMEH
ouHas Gopma 3ao4Has popma
[Toxazarenu dop $op
00yueHus 00yueHus




HOpMAT. YCKOP. HOpMar. YCKOD.
CPOK CPOK CPOK CpOK
KonnuecTBo 3aueTHBIX eAMHULL (KPEAUTOB) 5)
['on moaroToBKU 2
Cemectp 3
KonmdectBo gacoB 180
- JIEKIITMOHHBIX 54
- MPAKTUYECKUX, CEMUHAPCKHUX -
- 1a00PATOPHBIX 36
- CaMOCTOSITEIILHOIN paboTHI 90
B T.4. HHAWBUIYAJIbHOE 3aJaHHC 0
HenenbHOE KOTUYECTBO YaCOB, 10
B T.4. AyIUTOPHBIX 5

2.  OINMUCAHHUE JUCIUIIJINHbI

Heau u 3a1auu

Lenn yueOHON AUCIMILIUHEL.

N3ydyeHne oCHOB KJIacCHYECKON TeopHH 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHMUS, B

TOM YHCIIE:

- TYTH SBOJIONUU TEXHOJIOTUH MPOrpaMMUPOBAHUS OT AITOPUTMUYECKOTO0 K OOBEKTHO-
OpUEHTHUPOBAHHOMY;

- OCHOBHBIX HPHUHLHUIIOB OOBEKTHO-OPUEHTHUPOBAHHOIO MOCTPOCHUS MPOTPAMMHBIX CHCTEM
(A6ctpakmus, Makancymsmus, Hacnenoanue, [lomumopdusm);

- TIOHATHHA KJIACCOB, OOBEKTOB, B3aMMOOTHOIICHUN MEXIy HHUMH, a TaK)KE MHOTOYPOBHEBOM
moaenu OMG.

dopmupoBaHuEe MOHUMAHUS UACOJOTHH U KIIOYEBBIX aCIEKTOB 0OBEKTHO-OPUEHTHPOBAHHOIO

MporpaMMUpoBaHusl Ha s3blke C++, HOCTATOYHOrO jIsi MPAKTHYECKOrO MCIIOJIb30BAHUS B

mpouecce JanpHeiero oOydeHHss U B INpodeccuoHANbHOU cdepe, MOTydeHHE HaBBIKOB

paszpaboTku nporpamm B cpeae Microsoft Visual Studio.

N3yuenue cpenctB 00bEKTHO-OPUEHTUPOBAHHOTO U 00OOIIEHHOTO MPOrPaMMHUPOBAHUS SA3bIKA

C++.

dopmupoBaHuEe OHUMAHUS UACOJIOTUH OPraHU3AINH, CTPYKTYPhl U METOJIOB UCHOIb30BAHUS

CTaHAapTHOU OubIMoTexu si3bika C++ B 00beMe, JOCTATOYHOM ISl IPAKTUYECKOTO TPUMEHEHUS

B IIpoliecce AanbHekero ooyueHus u B mpodeccuoHanbHou chepe.

3amayy yueOHOHN AUCIUILIMHEL

[To3HaKOMUTH C TEOPETUYECKHMMH OCHOBAMHU W MPHHIMIIAMU OOBEKTHO-OPUEHTUPOBAHHOTO
MIPOrpaMMHUPOBAHUSL.

N3yunts 0COOEHHOCTH peaiu3aliil  OO0BEKTHO-OPUEHTUPOBAHHOTO TOJIXOJa B  S3BIKE
nporpaMmupoBanust C++.

ChopmupoBaTh  MpPaKTUYECKHE  YMEHHMSI U HABBIKM  HCIOJB30BaHHUS  OOBEKTHO-
OPHEHTHUPOBAHHOTO MOAX0/1a K IPOrPAMMHUPOBAHHUIO.

Hayuuth cTyneHTOB pa3pabaTbiBaTh B  COOTBETCTBHM C  MapagurMoil  OOBEKTHO-
OPHEHTUPOBAHHOTO MPOTPAMMUPOBAHUS KOMIIBIOTEPHBIE MOJEIIN PEATbHBIX U KOHLIENTYaIbHBIX
CUCTEM, COOTBETCTBYIOIIMUX HampasiaeHuto noarotoBku 01.03.02 «IIpuknaanas matemaTuka u
nH(pOpMAaTUKAY.

[To3HaKOMUTB C OCHOBHBIMU CTPYKTYPHBIMU 2JIEMEHTaMU CTaHAAPTHON OMOIMOTEeKH si3bika C++
Bxiroyas STL:
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- CTaHIAPTHBIMH KOHTCHHEPHBIMH KIJIACCAMH, PEATM3YIOIIMMHU Hanbojee pacipoCTpaHEHHBIE
CTPYKTYpBl Ul XpaHEHHUS JaHHBIX - BEKTOpaMH, JEKaMH, CIIMCKaMH, MHOXECTBaMH,
MYJIbTHMHOKECTBAMH, OTOOPAKEHUSIMHU, MYJIbTHOTOOPAKECHUSIMU;

- CTaHJAapTHBIMU YHUBEPCAIbHBIMU AJIFOPUTMAaMHU, UCIOJIB3YIOLIUMH 3T KOHTEHHEPHI;

- WUTepaTtopaMu, NpeJAHA3HAYCHHBIMU Ui OpraHu3ali YHHU(PUIUPOBAHHOTO JOCTyHa K
3JIEMEHTAaM 3TUX KOHTEHHEPOB.

CdhopmupoBaTh TpaKkTHUYECKWE YMEHHsI M HaBBIKM Hcmonb3oBanus STL mpu paspaboTke

npwioxxeHuit Ha C++ uid Mozieneil peaibHbIX U KOHLENTYaJIbHBIX CUCTEM, COOTBETCTBYIOIIMX

Hanpasienuto noarotoBku 01.03.02 «IIpuknagnas MmareMaTiKa ¥ HHPOPMATHKAY.

TpeOGoBanus K pe3yabTaraM OCBOECHHS AMCHMIIMHBLI. [Ipouecc M3ydyeHHs IUCUHUILUIMHBI

HarpaBJieH Ha (JOPMHPOBAHUE JIEMEHTOB CIIEAYIOMINX KommneTeHuii B cootBercteun ¢ ['OC BITO
no HampasieHuto noarotoBku 01.03.02 «Ilpuknannas matemaruka U MHPOpMaTHKa (TPOPHIIb:
CTaTUCTHKA)»:

a)
0)

o0mekyabTypHbIX (OK):

- CIIOCOOHOCTBIO K CaMOOpranu3auu u camooopaszosanuio (OK-7);

oomenpogeccuonanbubix (OIK):

- CHOCOOHOCTBIO HCIIOJIb30BAaTh 0a30Bbl€ 3HAHUS E€CTECTBEHHBIX HAayK, MaTeMaTUKH H
nH(POPMATHKH, OCHOBHBIE (DAKTHI, KOHIIECIIIIMH, TPUHITUITHI TEOPHA, CBSI3aHHBIX C MTPHUKIIATHOM
Mmarematukoi u uapopmarukoii (OITK-1);

- CIIOCOOHOCTBIO MPHOOPETAaTh HOBBIE HAyYHBIE W MPO(ECCHOHAIBHBIC 3HAHUS, WCIIOIB3YS
COBpeMeHHbIe 00pa3oBareibHbie U HH(popMalnoHHbie TexHooruu (OT1K-2);

- CHOCOOHOCTBIO K pa3paboTKe aJrOPUTMHUYECKUX U TMPOTPAMMHBIX PpEUIeHHH B 00sacTu
CHCTEMHOTO W TPHUKIATHOTO MPOTrPaMMHUPOBAHMS, MaTeMaTHUECKUX, MHPOPMAITMOHHBIX U
MMUTAIlMOHHBIX MOJeNiel, CO3AaHHuI0 MH(GOPMAIMOHHBIX PECypcoB TJOOalIbHBIX CeTeH,
00pa30BaTEeIbHOTO KOHTEHTA, MPHUKJIAJHBIX 0a3 JaHHBIX, TECTOB U CPEACTB TECTUPOBAHUS
CHCTEM M CPEJICTB Ha COOTBETCTBHUE CTaHAapTaM M UCX0aHBIM TpeboBanusam (OITK-3);

- CHOCOOHOCTBIO pelaTh CTaHAAPTHBIEC 3aa4l NPOoPecCUOHATBHON AEATEILHOCTH Ha OCHOBE
nHpOpMaMOHHON M OuOIMOrpaduyuecKor KyJIbTyphl C MPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHHMKAITMOHHBIX TE€XHOJOTHI M C Y4EeTOM OCHOBHBIX TpeOOBaHUN WHOOPMALMOHHON
6ezomacuoctu (OITK-4);

npopeccuonanbubix (IIK):

HAYYHO-MCCJIeI0BATeIbCKAS 1eSITeIbHOCTh:

- CHOCOOHOCTBIO IOHUMATh, COBEPILIEHCTBOBATh U MPUMEHSATH COBPEMEHHBIN MaTeMaTU4YECKHI
armapar (ITK-2);

NPOEKTHAS U NMPOU3BOJACTBEHHO-TE€XHOJIOTHYECKasl 1eATeJIbHOCTD:

- CHOCOOHOCTBIO K pa3paboTKe M MPUMEHEHUIO AITOPUTMUYECKUX U TIPOTPAMMHBIX pPelIeHUN
B 00J1aCTH CHCTEMHOI'O M MIPUKJIAJAHOrO IporpaMmuoro obecmneuenus (ITK-7);

OPraHu3alOHHO-YNIPaBJIeHYeCKAas 1eSITeIbHOCTD:

CIIOCOOHOCTBIO COCTAaBJISITH U KOHTPOJMPOBATH IUIAH BBIMOJHAEMOU paldOoThI, MIAHUPOBATH

H606XOI[I/IMBIC JJIsA BBIIIOJIHCHUA pa6OTBI pPeCypChl, OLICHUBATL PE3YIIbTAThI coOCTBEeHHOI pa6OTLI
(TIK-9);

B pesyabTaTe ndydyeHusi y4eOHOM JMCIUIIIMHBI CTYACHT JOJIKEeH:
3HaAMb:

- OCHOBHBIE  TEOPETHYECKHE  TMOHATHS  OOBEKTHO-OPUEHTHPOBAHHOIO  MOJAXOAAa K
IIPOrpaMMHPOBAHUIO;

- CHHTaKCHYECKHE M CEMaHTHUYECKHE AaCHeKThl pealu3aliid OOBEKTHO-OPHUEHTHUPOBAHHOTO
MOJIX0/a B SI3bIKE MporpammupoBanust C++;

- OCHOBHBIE 3Tarbl MPOEKTUPOBAHUS 0OBEKTHO-OPHEHTUPOBAHHBIX MPUIIOKEHUH;

- JIOCTOMHCTBA U HEJOCTAaTKH OOBEKTHON TEXHOJIOTUU IPOTPaMMHUPOBAHHUS;

- TEHJCHLUUU U TEPCIEKTUBBl Pa3BUTUS OOBEKTHO-OPHEHTUPOBAHHOTO TMOJX0/Ja B
IPOrpaMMUPOBAHUM;

- OCHOBHBIE CTPYKTYpHBbIE 311eMeHTHl STL;
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- CHUHTAKCUYECKME M CEMAaHTUYECKHE acleKThl peaiu3anuu mnporpamm Ha C++ ¢
ucnojan3oBanueM STL;

- JIOCTOMHCTBA M HEJIOCTATKH UCIOJIb30BAHUS OCHOBHBIX CTPYKTYPHBIX 31eMeHTOB STL;

- CTaHJapTHBIE KOHTCHHEpPHBIC KIACCHI, pEATU3yIIIne HaubojIee pacrpoCTpaHECHHBIC
CTPYKTYPBI JUIsl XpPAHEHUS TaHHBIX - BEKTOPA, JIEKH, CIIMCKH, MHOXKECTBA, MYJIbTUMHOXKECTBA,
O0TOOpaXeHUSs, MyJIbTHOTOOPAKEHUS;

- CTaHJIAPTHBIC YHUBEPCAIbHBIC aJITOPUTMBI, HCTIOJB3YIOIINE 3TH KOHTEHHEPHI;

WUTEPATOPBI, TpPETHA3HAYCHHBIC /I OpraHW3alk YHU(QUIIUPOBAHHOTO JOCTyMa K
2JIEMEHTaM TUX KOHTEHHEPOB;
ymembs:

- aHaTM3UPOBATH MPEIMETHYIO 00JIACTh PEIIAEMbIX 3aJa4 C LEbI0 UCTIOJIb30BaHus OOBEKTHO-
OPMEHTHUPOBAHHOTO TMOJXOJa HJisi WX peaau3aluu, pa3padbarbiBaTh OOBEKTHYIO MOJEIb
MIPOTPaMMBI;

- BBIOMpaTh METOJIBI M CPEJICTBA JIUISl peash3allii MIPOTPAMMHBIX ITPOCKTOB C UCTIOJIb30BaHUEM
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS;

- paspabaTbiBaTh aJTOPUTMBI TMPUMEHUTEIHBHO K METOAY OOBEKTHO-OPHEHTHPOBAHHOTO
MIPOTPpaMMHUPOBAHUS;

- Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO TIOJIXOJa pemiaTh MPAKTHYECKUE 3aaaduu
MIpOrpaMMHUpOBaHus Ha sA3bIke C++ ¢ MCIOJIb30BaHUEM:

WHKATCYJSIUNA PAa3JIMYHBIX TUTIOB JJAHHBIX U METOJ/IOB B KJIACCHI,
MMPOCTOTO ¥ MHOXKECTBEHHOTO JIepeBa HACJICIOBAHNS,
noauMopduzma;
00pabOTKH UCKITIOUEHUI;
11a0JI0HOB KJI4CCOB;
- AQHAJIM3UPOBATH MPEAMETHYIO 00JIaCTh PEIIaeMbIX 3314 C LEIbI0 UCIIOIb30BAHUS JOCTYITHBIX
CTPYKTYpHBIX 35ieMeHTOB STL B pa3zpabaTsiBaeMoli 00bEKTHOM MOJIEH TIPOTPAMMBI;
- BBIOMpaATh METOJIbI U CPECTBA [ pealu3alii MPOTPaMMHBIX POEKTOB C UCIOJIb30BaHUEM
CTPYKTYpHBIX 311eMeHTOB STL;
- Ha OCHOBE OOBEKTHO-OPMEHTHPOBAHHOIO TMOAXOJA pellaTh MPAKTUYECKUE 3aaauu
[IpOrpaMMUpOBaHus Ha A3bIke C++ ¢ UCIOJIb30BAHUEM:
® CTaHAApPTHBIX KOHTEHHEpoB STL;
® CTaHJApTHBIX YHHUBEPCAJIbHBIX aJITOPUTMOB, 00pabaTHIBAIOLINX 3TH KOHTEHHEPHI;
enaoemu:
- OJHUM U3 COBPEMEHHBIX S3BIKOB IPOIPAMMHMPOBAHUS TMPUMEHUTEIBHO K TEXHOJOTHUU
00BEKTHO-OPHUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS;
- HaBblkamMu wucnoib3zoBanus STL mpu paspabotke mnpuioxkenuit Ha C++ i mojeneit
peanbHBIX M KOHLENTYAJbHBIX CHCTEM, COOTBETCTBYIOLIMX HAMPABICHUIO MOATOTOBKHU
«[Ipuknaanas MareMaTuka U HTHPOPMATHKAY.

3. COIEPXAHHUE JUCHUIIJIMHBI U ®OPMbI OPTAHU3ALIUNU YYEBHOI'O
MHPOLECCA

B pamkax wu3yueHus IUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIHe (OPMbI OpTraHU3aALUN
y4eOHOT0 Tpoliecca: JeKIHH, Jab0paTopHbIe 3aHITHS, CAMOCTOSATENILHYIO pabOTy CTY/AEHTA.

JIeKIMOHHBIE 3aHATHS HAMPABIEHBI HA OBJA/IEHUE TEOPETUYECKIMH OCHOBAMH JIWCIUTUIMHEI,
nabopaTopHble — Ha OBJAJEHUS MeToJaMu (aIropuTMamMH) MPAKTHYECKOTO peIIeHUs 3aaad
npodeccuoHaNbHOM IeSATENbHOCTH.

CamoctosarenbHass paboTa CTYIACHTOB TNpEAyCMaTpUBAET  BBIMOJIHEHHE  JIOMAIIIHUX
WHIUBUAYAIBHBIX 33JaHUN, MOATOTOBKY K JICKIIMOHHBIM U JIA0OPATOPHBIM 3aHATHAM, H3y4CHHE
y4eOHO-METOIUYECKON JMTEepaTyphl, COCTaBICHHE KOHCIEKTOB, MOATOTOBKY TMPE3EHTAIUi W
JOKJIa/I0B.
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Texymui KOHTPOJIb OCYILECTBIIACTCS IIyTEM 3alUThl MHAUBUAYAIbHBIX 3aJaHUM, MOLYJIBHOU
KOHTPOJIBHON pabOThI MO MPOBEPKE 3HAHUN TCOPETUUYECKUX IMOJIOKEHUH (TMOHSATHH, OMpEIeICHUN,
QITOPUTMOB U T.]1.).

B ydeOHOM mpoliecce NMPUMEHSIOTCS AKTUBHBIE W HMHTEPAKTHUBHBIC (DOPMBI TPOBEICHUS
3aHATUH, BHEAyIUTOpPHAs CaMOCTOsITeNbHas paboTa, OaTbHO-PEHTHHIOBasl CHCTEMa OLEHKU
YCIIEBaEMOCTH, TNYHOCTHO-OPUEHTUPOBAHHOE 00y4YeHHUE, MPOOIEMHOE 00yIeHHE.

Marepuan  wu3naraercs C  HCIOJb30BAHHEM 00BACHUTENBHO-WILIIIOCTPATUBHBIX,
IBPUCTUYECKUX U MCCIENOBATEIbCKUX METOAOB IpenojaBaHus. lIpu mpoBeneHMH JIeKIMM Ui
oOCYyXJIeHHsI MaTepuana HIMPOKO HCIIOJB3YIOTCS METOJBI MAaTeMaTHYEeCKOTO W KOMITBIOTEPHOTO
MojenupoBaHus. Taxke NPOBOAATCS JEKIUH TPOOJEMHBIE, C 3apaHee 3allJIAHUPOBAHHBIMU
OITMOKaMMU.

IHopsiakoBbIi Kpartkoe coaep:xxanue TeMbl
HOMeEp U TeMa

Mooyns 1.
ObdvekmHo-opueHmuposannan napaouzma u 6azosvle Kuiaccol.
Cooeprrcamenvhutit modyns 1.1.

Huxancynayus.
Tema 1. Kpatkuit 0630p 0CHOBHBIX MapaAurM IporpaMMHUpPOBAHUS.
O0beKTHO- [IponeccHo-opuenTupoBanHas napaaurma u si3eik C. Kpatkuii 0630p
OPUEHTHPOBAHHA | KJIIOUEBBIX KOHCTpYKUUU C. AnminkaTuBHas (PyHKIMOHAIbHAS)
sl mapaaurma napanurma. [lapaaurma 1oruyeckoro nporpaMMHUpOBaHHUSL.

OO0beKTHO-OpUEHTHPOBaHHAs MapaaurMa. Metroaoaorust pa3paboTku
00BEKTHO OPHUEHTHPOBAHHOTO MpOTpaMMHOro obecriedenus. [IpuHunsI
00BEKTHO-OPUEHTUPOBAHHOTO MOAX0a. ITaIbl 00BEKTHO-
OPUEHTUPOBAHHOM METOJI0JIOTUH.

Tema 2. [Tonsatue kmacca, o0beKTa, mojs, Mmetona. Onpezaenenue 6a30BOTo
Ba3zoBble kiaaccesl | kinacca. Cekuuu nocrymna. O6nacte BUIUMOCTHU Kiacca. MHKancymsius —
00BEKTHO-OPHUEHTUPOBAHHAS XapaKTEPUCTUKA MOTYIbHOCTU. BHenHMi
uHTep(delic u BHYTPEHHSSI peain3aliysl HHKAICYJIUPOBAHHOTO
IPOrpaMMHOTO 00beKTa. XapakTepHble Mpu3Haku 3G GEeKTUBHON
UHKAIICYISUU: abcTpakus, 00IIeI0CTYIHbIH HHTep(delc U COKphITHE
peain3alui.

Hoctyn k anemenTam kiacca. CTaTuueckue 3JIeMEHThI Kilacca.
JpyxecTBeHHbIe Kiacchl U QpyHKIUHU. [IpocTpaHcTBa NMEH.

CrieninanbHble METOIbI Kilacca. HazHaueHne KOHCTPYKTOPOB U
nectpyktopa. Koncrpykrop no ymomuanuto. [lapamerprsoBanHbie
KOHCTpYKTOpBI. KoHCTpyKTOp KOmupoBanus. JlecTpyKkTop.

OYHKIMOHATBHOE 3aMbIKaHUE KaK MEXaHU3M pabOThl CIIeUaTbHBIX
METOJIOB KJlacca Mo CO3/IaHUI0 U YHUUTOKEHHIO 00beKTOB. OrpaHuYeHUs
Ha MCMOJIb30BaHNE aBTOMATHYECKH CT€HEPUPOBAHHBIX KOMIUISTOPOM
CHeIHalbHbIX METOJIOB.

Cooeporcamenvuutii mooyas 1.2.

Cmamuueckuit nonumopgusm.

Tema 3. Cratnueckuii nonumopousm. [leperpyxeHHble QyHKIUN-UICHBI.
Ileperpyska Konuenuus neperpysku onepatopos. [leperpyxeHHsle onepaTopsl Kak
onepaTopos METO/IbI KJacca U KaK JIPYKeCTBEHHbIE (PYHKIIUH.

[Meperpyska oneparopoB npeoOpazoBanus tuna. Crienudurarop
explicit nist koHcTpyKTOpOB. [leperpyska oneparopos nNew u delete.
Tema 4. daiinoBsie 1 cTpokoBbIe NOTOKK. CpeicTBa BBOIa-BBIBOIA U paboTa ¢
MMoTokn notokamu. [leperpyska oneparopoB MOTOKOBOTO BBOIa/BBIBO/IA.
bubmmoreka notoka C++. O6mme GyHKIMH BBOIa-BBIBOJIA B TIOTOK.




Mooyns 2.
Jlunamuueckuit u napamempuyeckuii nOaUMopgusm.

Cooeporcamenvutii mooyas 2. 1.
Hacneoosanue u ounamuueckuii noaumopgusm.

Tema 5.
HacaenoBanue

HacnenoBanue — 6a30Boe NOHATHE 0OBEKTHO-OPUEHTHPOBAHHOTO
nporpamMmmupoBanus. HacnenoBanne u HOBTOPHOE HCIIOJIb30BAHKE KOJIA.
ITpocroe HacnenoBanue. CHHTAKCHUC ONPEAEIIEHNS KIacca-MOTOMKA.
[IpaBuia HacnenoBaHus.

[IpeoOpa3oBanue TUNOB (CChUIOK M yKazareneil). [IpaBuiia Bugumoctu
Py IPOCTOM HacyenoBaHuM. [lepekpriTie nMeH U GyHKIIMOHATIBHOE
3aMBIKaHHUE B CIIy4ae MPOCTOTr0 HACJIETOBAHUSI.

Tema 6.
JAnnamuuyeckuii
NOJMMOp(pHU3M

Junamuueckuii momumMopdusm (Ipoctoe HacienoBanue). Peanuzamms
BUPTYaJIbHBIX QYHKIUHU. [leperpykeHHbIe U epeonpeieIEHHbIE METOIBI.
Pannee u mo3anee cpsizpiBanue. [lycTpie v YUCThIE BUPTYAJIbHBIC (DYHKITHH.
AOGCTpaKTHBIE KJIaCCHI.

MHo>xecTBeHHO€e HacaenoBanue. CHHTaKCHC OIpeesieHus Kiacca-
MOTOMKa. BUIMMOCTb Mpy MHOKECTBEHHOM HaclieZioBaHUU. BupTyasibHbie
6a3oBbIe Kiacchl. DyHKIIMOHAIBHOE 3aMbIKaHHE B CITy4ae
MHO>KECTBEHHOTO HACJIE0BaHUSI.

Junamudeckuii mosmmMopdusm (MHOKECTBEHHOE HACIIEIOBAHUE).
WuTepdeiicol. AOcTpakTHble Kiacchl. J[nuHaMudeckass HHPOpMAIs O THIIE
IIpH MPOCTOM M MHO>KECTBEHHOM HaclleZI0BaHUU.

OOBEKTHO-OPUECHTHPOBAHHAS KOHIICTIIIHNS 00pab0TKHA UCKITFOYCHHIA.
Broxk try. Oneparop catch. Knaccer nckimouenuii. CTangapTHBIC
uckioueHus. [lociaeqoBarenbHOCTh AEMCTBHUIM TPH BOZBHUKHOBEHUH
HCKJIFOUUTEIILHON CUTYalnH (T€HEpUPOBAaHUE U TIEpeOPOCKa UCKITIOUEHUH).

CooeporcamenvHbulit Mo0yb 2.2.
Hlabaonsl u napamempuyeckuil nOAUMOpPHusm.

Tema 7.
IMapameTpuuyeckn
i nosmmopgusm
I pyHKIMi

[TapameTrpudaeckuit mosmmopdusm mis Gyaknuii. CHHTaKCHC
onpezeneHus madnona GpyHKuuu. MexaHu3Mbl TeHEPUPOBAHUS U
UACHTU(GUKAIIY TPU PYHKITHOHAIBHBIX OOpaIICHHSIX.

Tema 8.
IMapameTpuuyeckn
i mosmmmopgusm
JJIsl KJIACCOB

CuHTakcuc onpeaeneHus maodioHa kinacca. [lapamerpsr mabmoHa.
Crenmanusarnus 1mabiIoHOB KitaccoB. Peanuzanus mabinoHa Kiacca.

Mooyns 3
Cmanoapmnan 6uonuomerka C++

Cooepiicamenvhutii modyns 3. 1.
Apxumexmypa cmanoapmuou 6uonuomexu C++.

Tema 9. CocraBHble yacTu 6ubnuorexku. Opranu3zanys CTaHIapTHOM
ApXHMTeKTypa 6ubnmoTexu mabioHoB. CTaHIapTHBIE KOHTEHHEPHI.
OMOINOTEKH

Cooeporcamenvuutii Modyas 3.2.

Hmepamopwt u pynkyuonanvhvie 06veKmal.
Tema 10. UrepaTtopsl. OOpatHbie uTepatopsl. tepatopsl BcTaBku. [loTokoBbIE
Hrepatopsl UTEPATOPBHI.
Tema 11. OyHKIMOHATIbHBIE 00BEKTH. AprmMeTnieckrue GyHKINOHATIbHBIE
@OyHKIMOHAIBbHBI | 00beKThI. [Ipeaukarsl. OTpunaTeny.
€ 00beKThI Cas3biBaTenu. Ananrtepsl ykazaTeneil Ha GyHKIUU. Aantepbl

MECTOOOB.

Cooeporcamenvustii Modyas 3.3.




Konmeiinepuo.

Tema 12.
IHocuaenoBaTeLH
ble KOHTeHHepPbI

[MocnenoBarenvHbie KOHTEHHEPHI. BekTops (vector). Criucku (list).
Crexku (stack). [IByctoponnue odepenu (deque). Ouepenu (queue).
Ouepeny ¢ mpuopuTeTamu (priority queue).

Tema 13.

AcconuatuBHbI€ KOHTEHHEpbl. MHOKecTBa (set). MHOkecTBa ¢

AcconpaTuBHble | gyonmukatamu (multiset). butoBsie MHOXecTBa (bitset). CiioBapu (map).
KOHTelHepPbI CrnoBapu ¢ gyonukatamu (multimap).

Cooeporcamenvhutii Mooyab 3.4.

Anzopummot.
Tema 14. AnroputrMbl. Hemoaudumnupyromuye onepariu ¢
Onepauum ¢ MOCJIEA0BATENLHOCTAMU. MoaAupUIIUpYIOIIKe OTepaIiu ¢
MOCJIeI0BATEIBLHO | I1OCIEI0BATENILHOCTSIMH.
CTSIMU
Tema 15. ANTOpPUTMBI, CBSI3aHHBIE C COPTUPOBKOI. AJITOpPUTMBI pabOTHI €
CneuuanabHble MHO>KECTBAMH U MAPAMHUIAMHU.

AJITOPUTMbI

Jlpyrue cpencTBa cTaHapTHOM OMOIMOTEKH.
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Conep:xareabHblii MoayJb 1.1.
Nukancyasinus.
Tema 1.
O0bexTHO-
8 4 10 O 4 |0
OPHEHTHPOBAHHAA
napagurma
Tema 2.
28 8 [0] 6 14 |10
ba3oBble KJi1acChl
Hmozo no
cooepycamenvuomy mooymro | 36 | 12 (0| 6 18 | O
1.1.
CoaepikareabHblil MoayJb 1.2.
CraTnyeckunii noJauMoppusm.
Tema 3.
13 4 10| 3 6 |0
Ileperpy3ka oneparopos
Tema 4.
5 2 |0 1 2 |0
IoToku
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Hmozo no
cooeprcamenvHomy mooyaro | 18 6 8 |0
1.2.
CoaepikarejbHbIil MOayJIb 2.1.
HacienoBanue H JMHAMHUYECKUI OJUMOP(PU3M.
Tema 5. 12 4 7 1o
HacaenoBanue
Tema 6.
JuHaMUYeCKui 24 | 8 13 | 0
OJIMMOp(pHU3M
Hmozo
no cooeprcamenbHoMy 36 | 12 20 | O
Mmooynio 2.1
Conep:xareJbHbIH MOTYJIb 2.2.
I1a0/10HbI 1 MapaMeTPUUYECKHU OJTUMOPDU3M.
Tema 7.
IMapameTpuuyeckuii 4 2 > | o
MOJTUMOP(PU3M ISt
byHkuumii
Tema 8.
IHapamerpuueckuii 8 2 310
MOJIMMOP(PU3M ISl KIIACCOB
Hmozo no
cooepycamenvuomy mooyaro | 12 | 4 5 |0
2.2.
CoaepikareabHblii moayJsb 3.1.
ApXuTeKTypa cTangapTHoi ondanorexku C++.
Tema 9.
ApxurtekTypa 0M0JIH0TEKH 6 2 3|0
Hmozo no
cooeprcamenbHOMy MOOYI0 6 2 310
3.1.

CoaepikareJbHbIi MOAYJIb 3.2.
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HrepaTopsl 1 pyHKIHMOHAJIBHBIE 00bEKTHI.

Tema 10. 6 2 0 4 |0
Hreparopbl
Tema 11.
DO YyHKIHOHAIbLHBIE 12 2 2 8 | 0
00bEeKTHI
Hmozo no
cooepicamenvHomy mooyao | 18 4 2 12 |1 0
3.2.
Copep:xareabHblii MoayJb 3.3.
KoHTeliHepsl.
Tema 12.
IMocaenoBaTebHbBIE 19 | 4 6 9 |0
KOHTeHepbI
Tema 13.
AcconiMaTHBHBIE 17 4 6 710
KOHTeHepPbI
Hmozo no
cooeprcamenvHomy mooyaro | 36 8 12 |16 | O
3.3.
Conep:xareabHblii MOayJIb 3.4,
AJITOPUTMBI.
Tema 14.
Onepanum ¢ 8 2 2 4 10
N0CJ1e/10BATEIbHOCTAMH
Tema 15. 10 4 2 4 |0
CrnenmnajabHble aJITOPUTMBI
Hmozo no
cooeprcamenvHomy mooyaro | 18 6 4 8 |0
3.4.
Bcezo no oucyunnune 180 | 54 36 | 90 | 0




4. METOAUYECKHUE PEKOMEHJALIMU JJIsA IIPOBEJEHUA
JEKIIMOHHBIX, MPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMpbl JIEKIITUOHHBIX 3aHATHI
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5. METOAUYECKHUE PEKOMEHJALMH 11O OPTAHU3ALIUN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB

Opraﬂmaunﬂ CaMOCTOSITEIbHOI paﬁoTbI CTYACHTOB

Ne Konuuecmeo,
wn Ha3zeanue memoi wacos
1. |O6vexmno-opuenmuposannas napaouema 4
2. |bazosvie knaccul 14
3. |llepecpysxa onepamopos 6
4. Ilomoxu 2
5.  |Hacneoosanue 7
6. |[Junamuuecxuii norumopghusm 13
7. llapamempuueckuti norumopghuzm ons 5
dyHKyuti
8.  |lapamempuueckuii nonumoppuszm ons 3
K1accos
9.  |Apxumexmypa 6ubruomexu 3
10. [Amepamopol 4
11. |@ynxyuonanvusvie 0b6vekmol 8
12. |l[locnedosamenvrvie Konmetinepvl 9
13. |Accoyuamuenvie konmetinepol 7
14. |Onepayuu c nocredosamenvrocmamu 4
15. |Cneyuanvnvie ancopummoi 4
BCEI'O 90

6. NHAUBUAY AJIBHBIE 3AJIAHUS
(HE Npedycmompeno npo2pammort)

7. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIAN

1. Kpartkuii 0030p OCHOBHBIX MapagurM mnporpammupoBaHusi. [IpolieccHO-OpHEeHTHPOBaHHAS
napagurmMa U a3k C. Kpatkuit  0030p kimroueBbix KOHCTpykuuid C. AnNmiukaTtuBHAS
(bynkumnonanbHast) napaaurma. [lapaaurma 10ruyecKoro mporpaMMHpOBaAHUS.

2. OObEeKTHO-OpPUEHTHUPOBaHHAs  MmapaaurmMa. Mertogonoruss  pa3pabOTKH  OOBEKTHO-
OpUEHTHUPOBAHHOTO MPOrpaMMHOr0 obecrieueHus. I[lpuHUIUNBI 0OBEKTHO-OPHUEHTUPOBAHHOTO
oAX0/1a. JTanbl 00bEKTHO-OPUEHTUPOBAHHOM METOI0IOTHH.

3. TlonsTHe kiacca, 00beKTa, mossi, Metoaa. Onpenenenue 6azoBoro kinacca. CeKluu JOCTyIIA.
O6nacTh BHUAMMOCTH Kiacca. MHkamcynsuuss — OOBEKTHO-OPUEHTHPOBAHHAS XapaKTEPUCTHKA
MOAYNbHOCTH. BHemHuii wuHTepdeiic W BHYTpPeHHsSS pealu3alnus WHKAICYIUPOBAHHOTO
MPOrPaMMHOTO O00BEKTa. XapaKTepHble MPU3HAKH JPPEKTUBHON HHKAINCYISIUU: aOCTpaKIIUs,
00I1e10CTYHBIN UHTEP]EIC U COKPHITHE pealln3alliu.

4. Jloctym Kk snemeHTaM kiacca. CTaTudeckue >JIEeMEeHTHI Kiacca. J[pyKecTBeHHbIE KIACChl U
¢byukun. [IpocTpancTBa NMEH.

5. CneuuanbHble METOJIBI Kilacca. HazHaueHNe KOHCTPYKTOPOB U jaecTpykropa. KoHCTpykTOp
o ymondanuio. [TapameTprzoBanHbIe KOHCTPYKTOPHI. KOHCTpyKTOp KOmUpoBaHus. JlecTpykTop.

6. OyHKIMOHATBHOE 3aMBIKaHHE KaK MEXaHU3M pPa0OTHl CHeNUaIbHBIX METOJOB Kiacca Mo
CO3JAaHUI0 ¥ YHHUYTOXKEHHUIO O0O0BEeKTOB. OrpaHuuYeHHs Ha WCIOJIb30BAHUE AaBTOMATHYECKH
CT€HEPUPOBAHHBIX KOMIIIATOPOM CIEIHATBLHBIX METOIOB.
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7. Craruueckuii monumopousm. Ileperpyxennsie ¢yHKIuH-uieHbl. KoHIenuus neperpy3ku
omeparopoB. [leperpyxeHHbIe OnepaTopbl KaKk METO/IbI KJIAacca U KakK JAPY)KECTBEHHBIE (PYHKITUH.

8. Tleperpyska omneparopos npeodpaszoBanus tumna. Crenudukarop explicit 1ist KOHCTPYKTOPOB.
[Meperpyska oneparopos new u delete.

9. aiinoBele 1 cTpoKOBBIE MOTOKU. CpecTBa BBOA-BbIBOIA U paboTa ¢ motokamu. [leperpyska
OTIepaToOpOB IMOTOKOBOTO BBOIA/BbIBOa. brbmmoTeka noroka C++. OOmue ¢pyHKINU BBOIA-BBIBOAA
B ITOTOK.

10. HacnienoBanne — 0a30Boe MOHSATHE OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUSL.
HacnemoBanme u TOBTOpHOE HCHOJb30BaHME Koxaa. IIpocroe HaciemoBanue. CHHTaKCcHC
oTIpesieNieHus Kiacca-moToMka. [IpaBuia Haciae10BaHuUs.

11. IIpeoOpa3zoBanue TUIOB (CCBUIOK M yKasarenei). IlpaBuia BHUAMMOCTH TpU TMPOCTOM
HacnmenoBaHUM. [lepekppiTHe WMEH U (YHKIMOHAIBHOE 3aMbIKaHHE B CJIydae IPOCTOTO
HaCJIeI0BaHUSL.

12. lunamMudecknii  momuMopdu3M  (IpocToe HacienoBaHWe). Peammzanust BUPTYaIbHBIX
¢byukuuil. [leperpyxeHHsie u nepeomnpeaeaéHHble MeTobl. PaHHee u no3aHee cBsi3biBaHue. [lycTeie
1 YMCThIE BUPTYyaJbHble QYHKIUU. AOCTpaKTHbIE KJIacChI.

13. MHuoxecTBeHHOE HacienoBanne. CHHTaKCHC OTIpe/IeNIeH s Kilacca-moToMKa. BuauMocTs rpu
MHOKECTBEHHOM HaclieZIoBaHUH. BupTyanbHble 06a30BbIe Kiacchl. OYHKIIMOHATIBHOE 3aMBIKaHUE B
cllydae MHO>KECTBEHHOTO HACJICIOBAHUS.

14. lunamuyeckuii  moaumMopdusM  (MHOXKECTBEHHOE  HacienoBaHue).  MHTepdench.
AOcTpakTHBIE Kiacchl. JlmHamuueckas WHQOPMAIUS O THUIE TPH NMPOCTOM W MHOXECTBEHHOM
HaCIIe/IOBaHUH.

15. OGbeKTHO-OpUEHTUPOBAHHAA KOHIIEMIUSA 00paboTku uckimoueHuid. biox try. Omeparop
catch. Knaccer mckmouenuii. CranmapTHble HCKIIOYCHHS. [loCiaenoBaTebHOCTh ICHCTBUN IIpU
BO3HUKHOBEHUHU UCKIIOUUTEIBLHOM CUTyalluu (TeHepHUpOBaHUE U repedpocka UCKITIOUEHUH ).

16. [Tapamerpuueckuii momuMopdusMm s GyHkui. CHHTaAKCHC ompeaeneHus IadioHa
dbyaKMA. MexaHu3Mbl TEHEPUPOBAHUS M MACHTH(PUKAIUN MTPU (YHKIIMOHATBLHBIX 00paIeHUSX.

17. Cunrakcuc ompeneneHus madmoHa kimacca. [lapamerpsl mabmona. Crnenmanu3anus
radJIOHOB KJIaccoB. Peanuzamus madIoHa Kiacea.

18. CocraBHbie yacTu OubOmmoTeku. OpraHuzaiusi CTaHAAPTHOHW OHOJMOTEKH I1AOJIOHOB.
CrangapTHbie KOHTEHHEPHI.

19. Utepatopsl. OGpatubie uteparopsl. Mrepatops! BctaBku. [I0TOKOBBIE UTEPATOPEI.

20. ®ynkuroHaIbHBIE 00BEKTHI. ApudmMernueckue (GyHKIIMOHANbHBIE 00BEKTHI. IIpenukarsl.
Otpunarenu.

21. Ces3piBaTenu. Anantepsl yka3aTenel Ha GyHKIIUU. AZanTepbl METOI0OB.

22. TlocnenoBarensHble KoHTeWHepbl. Bextopwl (vector). Crucku (list). Crexu (stack).
JIBycroponnue ouepenu (deque). Ouepenu (queue). Ouepenu ¢ mpuoputeramu (priority queue).

23. AccouMaTtuBHbIE KOHTEiHepbl. MHOXkecTBa (set). MuoxecTBa ¢ nybOnukatamu (multiset).
buroBsie mHOXecTBa (bitset). CioBapu (map). CrnioBapu ¢ nyonukaramu (multimap).

24. ATTOpPUTMBI. Hemonudunupyromiue omepanuu c MOCIIEZIOBATEILHOCTSMHU.
Mouduuupyromme ornepamnuu ¢ nociae 10BaTeIbHOCTIMU.

25. ATrOopUTMBI, CBSI3aHHBIE C COPTHPOBKOH. ANTOpUTMBI pPabOTBI C MHOXECTBAMHU U
MUpaMHIaMHU.

26. JIpyrue cpeacTBa CTaHAapTHON OUOINOTEKH.
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8. OBPA3EIl MOAYJIbBHOI'O KOHTPOJIA

(obpasey sapuanma u kpumepuu oyenusaHus)

rOY BNO «IOHELKNI1 HAIIMOHAJIbHBIN YHUBEPCUTET»
@akynbTeT MaTeMaTUKH U HHPOPMALMOHHBIX TEXHOJIOTUI

Hanpaenenue noocomosxu:  01.03.02 Ilpuknaonas mamemamuka u uHpopmamuka

IIpoepamma nodeomoexu: bakanaspuam
Cemecmp 3
Vuebnas oucyuniuna O0beKmHO-0pUeHMUPOBAHHOE NPOZPAMMUPOBAHUE U

cmanoapmuasn ouonuomexka C++

MOAYJbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel
1. B 1em coctout koHuenmus nouupopmusma? Kak BupTyanbHble QYHKIHUN TOMOTAIOT
peasin3oBaTh  JMHAMUYecKuil — moiaupopmMusM?  MexaHM3M  peanu3alud  JUHAMHYECKOIo
nonmipopmusma. ONUIINTE U CPABHUTE MEXAHU3Mbl «PAHHETO CBS3bIBAHUS» U  «IIO3JHETO
cBsi3bIBaHMs». [IpuMepsl.
2. Cratuueckne W HECTATHYECKHME UEHBI Kiacca, B 4eM paziauuue? OcoOeHHOCTH

noctymna K HuM? OCOOCHHOCTH CO3/IaHHsI U Pa3MEIIEHUS B MAMSITH CTATHYECKUX W HECTATHYECKHUX
YWICHOB JaHHBIX Kiacca? YeM ornmyaeTcss MHTEpENC CTaTMUEeCKOT0 W HECTaTHUYECKOTO0 METOo/a
kiacca? Ilpumepsl.

3. Omnpenenuts Kiaace PointOnPlane (mouka ma oexapmoeoii niockocmu) u C €ro
HCIOJB30BaHMEM Kilacc reomerpuuceckux ¢uryp QuadrangleOnPlane — uemwipexyeonvrux na
oekapmosoii naockocmu (Y9ETHIPEXYTOJIbHUK 33JaeTCsl KOOPAWHATAMH YETHIPEX €ro BEpIIMH B
MOPSJIKE TIPOTUB YaCOBOW CTPEIKH) B KOTOPOM OIPEICITUTh METOABI: HEOOXOIUMBbIE KOHCTPYKTOPHI
(c TIpOBEpKOIl KOPPEKTHOCTH T'€OMETPUYECKOH (UTYyphl) W NECTPYKTOP; MPeoOpa3oOBaHUE B THII
double (TpakTyeTcs Kak BBIUMCICHUE TIEPUMETPA); IEPETPYKCHHBIC OTIEPAIIMKM CPABHEHHS == M !=
(TIpoBepsieTcs COBMAJICHUE Pa3MEPOB M PACIIOJIOKEHUS ), CIIOKCHUE Yemblpexy20ibHUKA U MOYKU HA
oexapmosoii niockocmu (TPAKTYeTCsl KaK CMEUICHUE Yemblpexy2olbHUKA Ha 3aJaHHBIA MOUKOll

BEKTOD).

yTBep}KI[eHO Ha 3aCCaaHuMn Ka(i)e,[[pbl TCOPpHUHU yIPYTIOCTH U BBIUMCIIMTEILHOM MaTeMaTUKHU

nMmenn akagemuka A.C. Kocmomgamuanckoro, mpotokoi Ne OT «__ » 20 T
3aBenyrouuii kadeapoit Cropoxes B. 1.
[IpenonaBatens Mowuceenko U. A.

Kpurtepun onennBanusi MOAYJIbHOI0 KOHTPOJIS

Homep 3a0anusn Konuuecmeo dannoe
1 10
2 10
3 20
Bcezo bannoes 40




9. OBPA3EILl DK3AMEHAIIMOHHOTI'O BUWIETA
Teopemuueckue 60npocwl K IK3AMEHY

1. Kpatkuii 0030p OCHOBHBIX MapagurM IporpammupoBanusi. [IporeccHoO-opueHTHpPOBaHHAS
napagurma U sa3plk C. Kpatkuit  0030p kitoueBbIX KOHCTpykuud C. ANmMKaTHBHAS
(pynxuonanbHas) mapagurma. [lapaaurma J0ruueckoro mporpaMMUpPOBAHHS.

2. OOBEKTHO-OPHUEHTUPOBAHHAsA  Mmapamurma.  Merogonorus  pa3pabOTKH  OOBEKTHO-
OpUEHTUPOBAHHOTO TMporpaMMHOro obecnedeHus. [IpuHIMIBI OOBEKTHO-OPUEHTHPOBAHHOTO
0AX0/1a. JTanbl 00bEKTHO-OPUEHTUPOBAHHON METOI0JIOTHH.

3. TlousTue kitacca, 00beKTa, mMoJst, Metoa. Onpenenenne 6azoBoro kiracca. Cekuu J0CTyIa.
OO6nacte BuAMMOCTH Kilacca. HWHKamcynsmuss — OOBEKTHO-OPUEHTUPOBAHHAS XapaKTEPHCTHKA
MOAyJIbHOCTH. BHemHuii wuHTepdeiic U BHYTPEHHsSS pealu3alus HHKAICYJIUPOBAHHOTO
MPOTPaMMHOTO O00BEKTa. XapaKTepHble TNpU3HAKKU S(PPEKTUBHOM HWHKANCYISIUU: abCTpakius,
0011IeTOCTYTHBIN UHTEPPEIC U COKPHITUE PeaTTh3aIliH.

4. Jocrtyn k snemeHTaM kiacca. CtaTudeckue 3JeMeHThl Kiacca. J[pyXKecTBeHHbIE KJIACChl U
¢byukuuu. [IpoctpancTBa UMEH.

5. CrneuunanbHble MeTOIbl Kilacca. HazHaueHne KOHCTPYKTOpOB U AecTpykropa. KoHcTpykTop
o ymosiyanuto. [lapamerpuszoBanHbie KOHCTPYKTOPBI. KOHCTpyKTOp KOmmMpoBaHud. lecTpykrop.

6. @DyHKIMOHAIBHOE 3aMBIKaHWE KaK MEXaHHW3M pabOThl CIENHAIBHBIX METOAOB Kilacca II0
CO3/IaHMI0 W YHUYTOXXEHUIO O00beKkTOB. OrpaHWyYeHHs Ha HCIOJB30BaHUE aBTOMATHUECKU
CT€HEPUPOBAaHHBIX KOMIIJISITOPOM CIIEIIHAITBHBIX METOJIOB.

7. Cratuyeckuii momumopdusM. [leperpyxeHusie GyHKIUU-wieHbl. KoHIENIUs neperpy3ku
onepaTtopoB. [leperpyxeHHble onepaTopbl Kak METObI KJlacca U Kak JPYKECTBEHHbIE (PYHKIINU.

8. Tleperpyska omeparopos npeobpaszoBanws Trumna. Crnenudukarop explicit mist KOHCTPYKTOPOB.
Ieperpyska omepatopoB new u delete.

9. ®aiinoBeie U CTPOKOBBIE TOTOKH. CpeICTBA BBOIa-BBIBOIA U paboTa ¢ motokamu. [leperpyska
OTIepaTOpOB MOTOKOBOTO BBOJa/BhIBOJa. bubnuoreka notoka C++. O6mue ¢GyHKIMH BBOIa-BbIBOIA
B IIOTOK.

10. HacnegoBanue — 0a30Boe MOHATHE OOBEKTHO-OPUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUS.
HacnenoBanme u moBTOpHOE wucHojib30BaHue kona. IIpocroe HacnenoBanue. CHHTaKcHC
omnpezeneHus kiacca-nmotroMka. [IpaBua HacrieqoBanus.

11. IIpeobpazoBanue THUIIOB (CCHIIOK M yKazareneiu). IIpaBuia BHAMMOCTH TpH MPOCTOM
HacnenoBaHuu. llepekpeiTue WMeH © (yHKIMOHALHOE 3aMbIKaHHE B CiIydae MPOCTOTO
HaCJIeIOBaHUSI.

12. lunamuyeckuii monumopdusm (mpoctoe HacienoBaHue). Peanmuzanus BHPTYalIbHBIX
¢byukuuii. [leperpyxeHHnsie u nepeomnpeaeaéHuble MeToipl. PanHee u mo3anee cBsizbiBanue. [lycteie
Y YHCThIE BUPTYyaibHble QYHKIINN. AGCTPAKTHBIE KIACCHI.

13. MHuoxecTBeHHOE HacienoBanue. CHHTaKCUC OTpeAeNieHus Kilacca-nmoToMka. BunuMocts npu
MHO>KECTBEHHOM HaclieZloBaHUH. BupTyanbHble 6a30Bble Kiacchl. OYHKIIMOHATIBHOE 3aMbIKaHUE B
cllyyae MHO>KECTBEHHOTO HACJIE€JJOBAHUS.

14. lunamuyeckuid  monmuMopdusM  (MHOXKECTBEHHOE  HacienoBaHue).  MHrepdeics.
AbcTpakTHble Kiacchl. JluHamuueckass MHQOPMAIUs O THUME MPH NMPOCTOM U MHOXECTBEHHOM
HaclleZIOBaHUMU.

15. O6bEeKTHO-OPUEHTHPOBAHHAS KOHIENIUs 00paboTku uckmoueHui. biox try. Onepatop
catch. Knaccel uckmodenuit. CrannapTHble uckiodeHus. [locienoBaTenbHOCTh NEHCTBHIA TpU
BO3HUKHOBEHUH MCKIIOUUTEIBHON cUTyaluu (TeHeprupoBaHue U epedpocKa NCKITIOUSHHH).

16. [Tapamerpuyeckuii nonumoppusM Uit ¢GyHKiuil. CuHTakcuc ompeaeneHus mabdiaoHa
¢byHkIuu. MexaHu3Mbl FTeHepUPOBAHUS U UICHTU(UKALIMH NTPH (DYHKIIMOHAIBHBIX 00paleHHsIX.

17. Cunrakcuc omnpezneneHus 1mabnoHa kiacca. Ilapamerpel mabnona. Chenuanusanus
11abJI0HOB KJ1accoB. Peanu3anust mabnoHa kiacca.



6

18. CocraBuble yactu OubOmuorexku. OpraHuzanys CTaHIAPTHOM OMOIHOTEKH I1a0JIOHOB.
CrangapTHble KOHTEIHEPHI.

19. Urepatopel. O6patubie uteparopbl. tepatopsl BcraBku. [I0TOKOBBIE HTEpATOPEI.

20. ®yHKIMOHANBHBIE 00BEKThI. Apudmerndeckue (yHKIUOHATIbHBIE 00BEKTHI. IIpemukarsl.
OTtpunarenu.

21. Csa3biBaTenu. Afanrtepsl yKa3zaTeneil Ha GyHKIUU. AJanTepsl METO/I0B.

22. TlocnenoBarenvHbie KoHTEWHEpHl. Bektoper (vector). Crmckm (list). Crexu (stack).
HBycroponnue ouepenu (deque). Ouepenu (queue). Odepenu ¢ mpuopureramu (priority queue).

23. AcconmatuBHBIE KOHTEHHEphl. MHOXecTBa (set). MHoxkecTBa ¢ mybnmkatamu (multiset).
buroBsie MHOXecTBa (bitset). CiioBapu (map). CrioBapu ¢ gyomukaramu (multimap).

24. AnTOpUTMBEI. Hemomudunumpyromue onepanuu c MIOCJIEZIOBATEIbHOCTSMHU.
MomuIupyroue ornepanny ¢ MocieI0BaTeIbHOCTIMH.

25. ANTOpUTMBI, CBSI3aHHBIE C COPTHPOBKOH. ANTOPHUTMBI pPabOTBl C MHOXXECTBAMH |
MUPaMUIAMHU.

26. JIpyrue cpencTBa CTaHAApTHONW OMOIMOTEKH.

IOy BIIO «JIOHEIKHWA HAIIMOHAJIbHBIA YHUBEPCUTET»
®dakynpTeT MAaTEMATUKH U HH(OOPMALIMOHHBIX TEXHOJIOT Ul

Hanpaenenue noocomosxu:  01.03.02 Ilpuxknaonan mamemamuxa u unghopmamuxa

IIpoepamma nodeomosxu: bakanaspuam
Cemecmp 3
Vuebnas oucyuniuna O0beKmHO-0pUEeHMUPOBAHHOE NPOZPAMMUPOBAHUE U

cmanoapmuasn ouoauomexka C++

BUJIET Nel
1. B gyem coctout xounenius nomudopmuszma? Kak BupTyanbHbie (GYHKIIUA TOMOTAIOT
peanu3oBaTh  AWHAMUYeCKUd  moaudopmMusMm?  MexaHW3M — peayM3alid  TMHAMHYECKOTO
nomipopmusma. OnumuTe W CpaBHUTE MEXAHU3Mbl «PAHHETO CBS3BIBAHUS» U «IIO3]IHErO
CBs3bIBaHUSY. [IpuMepsbl.
2. Cratuueckre M HecTaTHYeCKHE 4JeHBbl Kiacca, B 4yeMm paznuuue? OcoOeHHOCTH

noctyna K HUM? OCOOEHHOCTH CO3/IaHHs ¥ Pa3MEICHHS B MAMSTH CTATUYECKUX M HECTATHYCCKUX
YJICHOB JaHHbIX Kiacca? Yem ornmyaercs mHTepdeic CTaTMYECKOTO M HECTATHYECKOTO METO/a
kiacca? Ilpumepsbl.

3. Omnpenenuts kinacc PointOnPlane (mouxa na oexapmosoii niockocmu) u ¢ €ro
UCIOJIb30BaHUEM Kiacc reomerpuueckux ¢uryp QuadrangleOnPlane — uemwipexyeonvnux na
Oexapmogoil niockocmu (YETHIPEXYTONbHUK 3a1aeTCd KOOPAWHATAMH YETHIPEX €ro BEpIIUH B
MOPSIJIKE TIPOTHUB YaCOBOM CTPEJIKK) B KOTOPOM OMPEAEIUTh METO/IbI: HEOOXOAUMBIE KOHCTPYKTOPBI
(c MpoBepKO# KOPPEKTHOCTH T'€OMETPUYECKON (DUTYpHI) M JECTPYKTOpP; MPeoOpa3oBaHUE B THII
double (TpakTyeTcs Kak BBIYMCICHHE TIEPUMETPA); MEPErpyKEHHbIC OMEPaIlii CpaBHEHUS == U !=
(IpoBepsieTCst COBMAICHHE Pa3MEPOB M PACIIONOKEHHS ), CIIOKEHUE Uemblpexy20ibHUKa U MO4KU HA
oexapmogou niockocmuy (TPAKTYeTCs] KaK CMEIICHUE UYemblpexy2oibHuKa Ha 3aJaHHbIi moukou

BEKTOD).



7

VYTBepKIeHO Ha 3aceaHuH Kadeaphl TEOPUH YIIPYTOCTH U BHIYUCIUTEIBHON MAaTEMaTHKU

umenn akagemuka A.C. Kocmomamuanckoro, mpoTokos No OT « » 20 T
3aBeayromnuii kadeapoit Cropoxes B. U.
DK3aMeHaTop Mouceenko U. A.

Kpumepuu OUCHUBAHUA IK3AMENHA

Homep 3a0anusn Konuuecmeo oannoe
1 10
2 10
3 20
Bcero 6as10B 40

10. OBPA3EIl TECTOBOI'O 3AJJAHUSA -1e npedycmomperno npocpammoii-
11. KPUTEPUU OLIEHUBAHMUSI

[To kypcy mpenmosaraercss IpoBeICHUE MPOMEKYTOYHOM aTTeCTallMM B BHUAEC MOJYJIBHOTO
KOHTPOJISI, BBIMIOJHEHUS WHIAUBUAYAIHPHOW TBOPUYECKOW palbOThl M JK3aMEHa. OK3aMEH CHaloT
CTYICHTBHI C 11eJIbIO MOBBIIEHUS] pEHTHHTA.

Pacnpeodenenue 6annos, Komopvie MOZym nOay4Ums Cmy0eHmbl
6 npoyecce uzy4eHus OUCUUNIUHb

Opranu3anuoHHoO- CPC Bceero
yueOHast paboTa |MoxpynbHblii NupuBuayaibHas TBOpYeckas padora
CTyAeHTa KOHTPOJIb
Max 100 6amioB max 40 max 60 6aymoB 100
OayIoB OayoB
pa3paboTKa KJIaccoB

HlIxkana coomeemcmeus 6a1108 HAUUOHAIbHOU UWIKATlE

Onenka Onenka 1o Onenka 1o rocy1apcTBeHHOM KaJie Onenka mo
no mkaje | 100-6anabHoOM (3x3ameH, T epeHUPOBAHHBIN 3a4eT) rocy/1apcTBeHHOM
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo110) 3a4TEHO
C 75-79 4 (xopor1110) 3a4TE€HO
D 70-74 3 (YAOBIETBOPUTENBHO) 3a4TEHO
E 60-69 3 (YAOBIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (Hey1OBJIETBOPUTENHHO) HE 3a4TCHO

C BO3MO>KHOCTBIO TOBTOPHOM c1aun
F 0-34 2 (Hey/10BJIETBOPUTENHHO) HE 3aYTEHO
C BO3MO>KHOCTBIO TOBTOPHOM CAAa4YM MPH YCIOBUU
00s13aTeIbHOr0 HaboOPa JOTOJTHUTENIBHBIX OAJIIOB




12.

8

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLHECCA

JIexuMOHHBIE 3aHATUSA IPOBOJATCS B AYAUTOPUH, OCHAILEHHON MYJIBTUMEAUMHON TEXHUKOU U
JOCKOM.

JIaGopaTopHble 3aHATHUS TMPOBOAATCA B  KOMITBIOTEPHOM

KJ1acce,

000pyIOBaHHOM

KOMHI)IOTepaMI/I C JIMIICH3UOHHBIM HpOFpaMMHLIM O66CH€‘I€HI/ICM, IIOCTYHOM K CETn I/IHTepHeT,
CTOJIAMH, JIOCKOM.

13.

PEKOMEH/IOBAHHAS IUTEPATYPA

Ne
n/n

HaumenoBanue

Koa-Bo
IK3EMILIAP
OB B
OMOJIMOTEK
e lonHY

Hanuumue
3JIEKTPOH
HOM
BepCcuM B
9BC

Ocnognaa numepamypa

byu, TIpamu. OOBEKTHO-OpPUEHTHUPOBAHHBIK aHAIU3 U
MIPOEKTUPOBaHKUE C IpuMepamu npuioxenuit Ha C++ / I'paau
Byu ; Ilep. ¢ anrn. nox pen. U. Pomanosckoro, @. Anjapeesa. -
2-e u3a. - M. : BUHOM ; CII0. : Hesckuii nuanekt, 1999. - 560
C..

HBanogna, I'.C.
MPOTPaMMHUPOBAHUE

OOBbEKTHO-OPHEHTUPOBAHHOE
Y4eb. ana  CTYyIEHTOB  BY30B,
00yJaronuxcst HaIpaBJICHUIO MTOJTOTOBKHU
JTUTUTIOMUPOBAHHBIX  CIEIMAIMCTOB "Undpopmatuka  u
BerunciuTenbHas texauka" / I'.C. UBanoBa, T.H. Huuymkuna,
E.K. Ilyraues; [lox pen. I'.C. MBanoBoii. - M. : U3n-so MI'TY
um. H. D. baymana, 2001. - 317 c.

110

Kanoepos, C. A. IlporpammupoBanue Ha si3pike C++ : YueO.
nocobue / C. A. Kanoepos ; Jlonen. Hail. yH-T. - Jlorernk : FOro-
Boctok, 2002. - 224 c.

Kanoepos, C. A. IlporpammupoBanue Ha si3pike C++ : YueO.
nocooue / C. A. Kamoepos ; Jlonemn. Ham. yH-T. - 2-¢ W31. -
Honenk : FOro-Boctoxk, 2004. - 237 c.

65

Kanoepos, C. A. IIporpammupoBanue Ha sizbike C++ : yueO.
nocobue / C. A. Kanoepos ; [loneukwuii Hail. yH-T. - U3a. 3-e. -
Homnenk : FOro-Boctoxk, 2009. - 298 c.

92

Jladope, P. OOBbEKTHO-OPUEHTUPOBAHHOE MTPOTPAMMHUPOBAHKE B
C++ [Tekcr] / P. Jladope; [mep. ¢ anri. A. Kysnenona]. - 4-e
u3z. - M. [u np.] : Ilurep, 2008. - 923 c.

Jleonenko, A. B. OOBEKTHO-OPMEHTHPOBAHHBIA aHAIM3 U
npoekTupoBanue ¢ ucnoib3zoBanueM UML u IBM Rational Rose
: yue6. mocobue / A. B. JleonenkoB. - M. : MHTepHeT-yH-T
uHpopM. TexHosoruit : bunom. JIa6. 3nanwmii, 2006. - 320 c.

[TaBnoBckas, T. A. C/C++ IlporpamMmupoBaHME Ha S3bIKE
BBICOKOTO YpPOBHS : Y4eOHHK JUId BY30B II0 HaIpaBICHUIO
"Uudopmaruka u Beranci. texuuka / T. A. IlaBnoBckas. - M. u
ap. : [utep, 2008. - 461 c.

[TaBnoBckas, T. A. C/C++. IlporpammupoBaHuHEe Ha S3bIKe
BBICOKOTO YPOBHS : y4e€0. /Ul CTY€HTOB BY30B,00yUarOmIuXCs
no HanpasieHuto "MHpopmaruka u BEIYMCIUT. TexHUKa" / T. A.
[TaBnoBckas. - Mockaa [u nip.] : [Tutep, 2009. - 460 c.

22
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10. | [MaBmosckas, T. A. C/C++. IIporpamMMmupoBaHHe Ha S3BIKE
BBICOKOTO YPOBHSA : yue0. ISl CTyIEHTOB BY30B,00yUaromuxcs
no Hanpasienuto "MHdpopmaruka u BeraucauT. Texauka" / T. A.
[TaBnoBckas. - Mockaa [u np.] : [lutep, 2010. - 460 c.

32

11. | ITon, Aiipa. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHUE
Ha C++ / Aiipa Ilomn; Ilep. ¢ anrn. JI. KoBaybuyka. - 2-¢ u3m. - 2
M. : BUHOM ; CII6. : HeBckmii quanekr, 1999. - 464 c.

12. | Crpaycrpyn, b. S3pik mporpammupoBanusi Cu ++ / B.
Crpayctpyn ; iep. ¢ auria. M. I'. [luronkuna, B. A. SIauuxoro. - 4
Mocksa : Paguo u cBs3b, 1991. - 348 c.

13. | Crpayctpyn, b. f3eik mporpammmupoBanusi C++ / BeepH
Crpayctpyn ; niep. ¢ anria. C. AuucumoBa, M. KoHoHoBa ; moj
pen. @. AnapeeBa, A. YmakoBa. - cnen. u3a. - M. : bunom-
[Tpecc, 2008. - 1098 c.

14. | byu, TIpamu. OOBEKTHO-OPUEHTHUPOBAHHBIK aHAIU3 U
MIPOEKTUPOBaHKUE C IpuMepamu npuioxenuit Ha C++ / I'paau
Byu ; Ilep. c anrn. nox pen. U. Pomanosckoro, @. Anjapeesa. - 2
2-e u3a. - M. : BUHOM ; CII0. : Hesckuii nuanekt, 1999. - 560
C.

Jlonoanumenvnasn numepamypa

15. | Kuyrt, 1. D. UckycctBo nporpamMmmupoBanus ais O9BM : [B 7 1.]
: Ilep. c anrn. T. 1 : OcuHoBuble anroputmsl / Ilep. ¢ anrm. I'.
[1.babenko, FO. M.baskosckoro ; [Tox pen. I'. I1. babenko, B. C.
[lIrapkmana. - M. : Mup, 1976. - 735 c.

16

16. | Kuyrt, [. 3. UckyccTBO nmporpammupoBanus it 9BM : [B 7 1.]
: Ilep. c anru. T. 2 : [lonyaucnennsie anroputmsl / [ep. ¢ anrm.
I'. I1. babenko u ap. ; [Tox pen. I'. I1. bBabenko. - M. : Mup, 1977.
- 724 c.

18

17. | Kuyt, 1. 3. UckyccTBO nporpammupoBanus it 9BM : [B 7 1.]
: ITep. ¢ aarn. T. 3 : CoprupoBka u nouck / Ilep. ¢ aarn. H. U.
BrrokoBoii u 1p. ; [lox pen. FO. M. baskosckoro. - M. : Mup,
1978. - 844 c.

22

14, HH®OPMAIIUMOHHBIE PECYPCBbI

(c yrazanuem nazeanus u noIHO20 3NEKMPOHHO20 Adpeca)
1. OcHoBbl IIPOTpaMMHUPOBAHUS Ha SI3BIKE C++: YueOHoe nocooue
http://tk.ulstu.ru/lib/books/lang_c_1.pdf
2. Vcnonwp3zoBaHue BU3yadbHBIX KOMIOHEHT B C++ Builder: metonuueckue ykazanus K
J1a00paTOPHBIM PabOTaM I10 ITPOTPAMMHUPOBAHHIO
http://pnu.edu.ru/media/filer_public/2013/03/04/mu_builder.pdf
3.  CTpyKTyphl JaHHBIX U aJITOPUTMBI: IPOTrpaMMUpoBaHue Ha s3bike C++: Yuebd, mocobue B 2 u.
Yacts 1 https://studfiles.net/preview/6324253/
4. Kpatkuit CIIPaBOYHHK 1o SI3BIKY MIPOTrpaMMHUPOBAHU ct+
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D1%82%D0%
BE%D0%B4%D0%A3%D0%BA%D0%B0%D0%B7%D0%9F%D1%80%D0%BE%D0%B3%D1
%80C%2B%2BA4.pdf
5. Bectnuk J[loneukoro HamuoHanbHOro YyHHBepcuTera. Cepusi A: EcTecTBeHHble HayKH
http://donnu.ru/vestnikA/archive
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15. IMIPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopnioparusnas smtiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnopatusnas muuensust JOHHY munensus Ne 46472919);

PaGouast mporpamMMa paccMOTpeHa M MEpeyTBEp)KJCHAa Ha 3aceaHuu Kadeapsl TeOpUu
YIOPYTrOCTH U BBIYMCIUTENBHON MaTeMaTuku nuMenu akagemuka A.C. KocmogamuaHckoro

¢ u3MeHeHusMu (0e3 n3menenuit) Ha 20 TOJI.
IIpoTokom Ne OT « » 20 T.
3aBenyromuit kadenpoit Cropoxes B. U.

Pabouas mporpamma paccMOTpeHa M IEpEeyTBEpXKJCHAa Ha 3acelaHuM KadeIpbl TEOpHUH
YOPYIOCTH M BBIYHCIUTEIBHON MaTeMaTuKy MMeHn akaneMmuka A.C. KocmomamuaHnckoro

¢ u3MeHeHusMu (0e3 n3menenuit) Ha 20 TOJI.
[IpoTokom Ne OT « » 20 T.
3aBenyromuit kadenpoit Cropoxes B. U.

PaGouass mporpamMa paccMOTpeHa M TepeyTBep)kKJeHa Ha 3acelaHuu Kadeapbl Teopuu
YIPYTrOCTH M BEIYMCIUTEIbHOM MaTeMaTuku MeHH akajaemuka A.C. KocMogaMmuanckoro
¢ u3MeHeHusMu (6e3 n3meHeHui) Ha 20 TO/I.

[Iporokosa Ne OT « » 20 T.

3aBenyromuit kadeapoit Cropoxes B. 1.



