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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

VYuebnast nucruminHa «OOBEKTHO-OPUEHTHPOBAHHOE MPOrPaMMUPOBAHUE M CTaHJApTHAas
o6ubmuoreka C++» MOXKET paccMaTpUBAaTbCS KaK €CTECTBEHHOE MPOAODKEHHE (PYHIAaMEHTaIbHBIX
KypcoB «OCHOBBI HHOOPMATUKH» U «SI3BIKKM ¥ METOJBI TIpOrpaMMUpoBaHus». Ha ocHOBe 0a30BbIX
KYpCOB, B KOTOPBIX H3y4aercs s3bIK IMporpamMmMmupoBaHus C++ mpexie BCEro ¢ TOYKU 3PEHUS
METOJIOB MPOLEAYPHOTO U CTPYKTYPHOIO NPOTrpaMMHpOBaHMsI, B JJAaHHOM Kypce Ha ocHoBe C++
u3y4daercsi 00bEKTHO-OPUEHTHPOBAHHAS TEXHOJIOTHs (Iapagurma) nporpaMMupoBaHus - Hanbosee
pacrpocTpaHeHHass U BOCTpeOOBaHHAs B HACTOSIIEe BpeMs, KOHIEHTPUPYIOIIAascs OoJblle Ha
CBA3SIX MEXKIY 00beKTaMH, (PYHKIHOHAIbHBIE BOBMOKHOCTH M CTPYKTYPY KOTOPBIX 33Ja0T KIJIACChl
(TUMBI JAHHBIX, OMPEIENICHHBIE MOJIb30BaTENEM), YeM Ha JAeTaisax peanusanuu. M3yuenue OOII Ha
puMepe HUMEHHO OOBEKTHO-OPUEHTHPOBAHHOTO s3bika mporpammupoBanus C++ ([9], [14])
renecooOpasHo, B IEPBYIO OYepeib, 0 MPUYUHE ero Hanbojiee TEeOPETUYECKH BBIACP)KAaHHOCTH B
atoii yactu. pyrue a3viku, nogaepxusatomue uaeu OOIL, takue, kak Object Pascal [4], Java [7],
pa3zpabarblBaJIUCh B MEPBYID OYEpEeIb C YYETOM YyA00CTBa NPOrpaMMHUPOBAHMS 3aJad B
COOTBETCTBYIOIIMX MPEAMETHBIX 00JacTax. B manHOW qucHMILTUHE U3ydaeTcs TakkKe CTaHgapTHas
oubmmuoreka  s3pika  C++,  BKIIOUAONIas  CTAHAAPTH3MPOBAHHYIO  HanacTpouiky  STL,
MPEIOCTABIISIONIYI0 BHICOKOYPOBHEBBIE CTPYKTYPBI: CTPOKH, BEKTOpa, ACKH, CIIMCKH, MHOXKECTBA,
MYJIbTHMHOXKECTBA, OTOOPaXEHHS, MYJIbTHOTOOPaKEHHs, KOTOpbIE MOTYT 00pabaThIBaThCS
yHHBepcadbHbIMU anroputMamu. STL - yHukanpHas OuOIMOTEKa, 32 CUET BIOKEHHOTO BBHICIIETO
uckyccra C++ mporpaMMmHCTOB, NPUHIUIHAIBHO HW3MEHMBINAsS KaK BHEIIHIOIO CTOPOHY Tak M
BHYTpPEHHEE CoJep)KaHue Mpoliecca pa3paboTku mpuinokeHuid Ha C++. Hcnonb3oBanne KOHTEHHEPOB
IMO3BOJIICT 3HAYUTECJIBHO ITIOBBICUTH HAACKHOCTH NpOorpaMMm, HUX HNEPEHOCHMMOCTb W YHHUBEPCAJIbHOCTH, a
TaK)Ke YMEHBIIUTh CPOKU UX paszpaborkr. OCHOBHBIM JOCTOMHCTBOM Oubmmoreku STL C++ siBnsercs
TO, YTO OHA JICUCTBUTENILHO CTaHJapTHAs, T.€. BXOJUT B CTAaHIApT U 00s3aTeNIbHA ISl peann3aliu
T00BIM KOMIWISTOPOM, YAOBJIETBOpstolieM crangaptry C++. DTy OMOIMOTEKYy MOJAEpKUBAET U
nerengapubiii UNIX-kommunstop GCC, u Visual Studio C++.NET, u C++ Builder, u Dev-C++, B
oOmiem, 060l "xuBoi" kommuistop. Ilo3TomMy BIIOJIHE 3aKOHOMEPHBIM MOXHO CUMTATh
yTBepXkAeHHE, 4T0, He 3Hast STL Henb3s cuutath cedst mpodeccuoHaIbHbIM porpaMMuctom C++.

[IpenBapuTenbHbIe TPEOOBAHUS K CTYJICHTAM.
1. 3HaHME OJHOTO M3 KJIACCHYECKUX MPOLEAYPHO-OPHEHTHPOBAHHBIX SI3BIKOB, MPEAMOYTUTEIEHO
a3bika C.
2. 3HaHMA B 00JAaCTH aJrOPUTMHUYECKON JCKOMIIO3UIIMH, OCHOBHBIX CTPYKTYp JAaHHBIX U
TEXHOJIOTUI pabOThI C HUM.
3. 3HaHHE OCHOB TEOPHH MHOXECTB.
OcBoenne KypcoB «OCHOBBI HHPOPMATHKIY, «SI3BIKH M METO/IBI TIPOTPAMMHUPOBAHUS.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapakmepucmuka yueonou Oucyuniunsl

01.03.02 IMpuknagHas MaTeMaTHKa U
Hanpasnenue noaroToBku

nHpopMaTHKa
[Tpodwib OO0mmit
OO6pa3zoBarenbHas IporpaMma OakajaBpuaT
Kpanuduxanms AkazeMuyeckuil 6akaiaBp
KonnuecTBo copepKaTeabHbIX MOyJIEN 3 (15)

Jucuumnirna 6a30Boii / BapuaTUBHOMN YacTh

. Bapuatusnas yacts, [IpodeccronanbHblil 610K
00pa30BaTeNbHOM MPOrpaMMbl

®opwmbl kouTposist (MK, sk3amen, 3auer) MOJYJIbHBIN KOHTPOJIb, IK3aMEH
ouHasi popma 3aouHas popma
[Tokazarenu Gop bop
00y4YeHHS 00y4YeHHS
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HOpMaT. YCKOp. HOpMaT. YCKOP.
CPOK CPOK CPOK CPOK

KonnyecTBOo 3a4eTHBIX eAMHUIT (KPEAUTOB) 5 5
I'og moaroToBKU 2 2
Cemectp 3 3

KonnuectBo yacos 180 180
- JTEKIHOHHBIX 54 54
- IPAKTUYECKUX, CCMHHAPCKUX - -
- 1a00PATOPHBIX 36 36
- CaMOCTOSITEIILHOM pabOThI 90 90
B T.4Y. HHJMBHIyaJbHOE 3a/I1aHUE 0 0
HenenpHOE KOJIMYECTBO YaCOB, 10 10
B T.4. ayJUTOPHBIX S) 3)

3.  OIMHUCAHHME JNCHUIIJIMHBI

Ileau u 3a1aun
Llenu y9eOHOM TUCIIUIUINHBL.
W3ydyeHrne OCHOB KJIACCUYECKOW TEOpUU OOBEKTHO-OPUEHTUPOBAHHOIO MPOIPAaMMHUPOBAHUS, B
TOM YHCIIE:
- TYyTH DBOJIOIHMH TEXHOJOTHUH NPOrpaMMHUPOBAHUS OT AJITOPUTMUYECKOTO K OOBEKTHO-
OpUEHTUPOBAHHOMY;
- OCHOBHBIX TPUHITUIIOB OOBEKTHO-OPUCHTHPOBAHHOTO TOCTPOCHHUS TPOTPAMMHBIX CHCTEM
(AGctpaknus, Makancynsius, Hacnenosanue, [lonumopdusm);
- TIOHATHU KJIACCOB, OOBEKTOB, B3aMMOOTHOIIICHUH MEXKIy HUMH, a TAK)KE MHOTOYPOBHEBOM
mozaenu OMG.
®dopmupoBaHre TOHUMAHUS UACOJIOTHH U KIFOUEBBIX aCIIEKTOB 0ObEKTHO-OPHUEHTUPOBAHHOTO
nporpaMMUpOBaHus Ha si3bike C++, JOCTaTOYHOTrO JJIsl MPAKTHYECKOTO HCIONIb30BaHUS B
nporecce JajdbHENero oOydeHuss M B TPO(ECcCHOHATBHON cdepe, IMOydeHHe HaBHIKOB
pa3paboTku mporpamm B cpeaie Microsoft Visual Studio.
N3yuenune cpenctB 00bEKTHO-OPHUEHTHPOBAHHOTO U 00OOIIEHHOTO MPOTrPAMMHUPOBAHHUS SI3bIKA
C++.
dopmupoBaHre TTOHUMAaHUS UICOJIOTHH OPTraHU3aIlud, CTPYKTYPHl M METOJIOB MCIOJb30BAHUS
cTaHaapTHoOW Oubnmorexku s3pika C++ B o0BEMe, JOCTATOYHOM [JIsl TMPAKTUYECKOTO
MIPUMEHEHUS B MPOIIECCE NabHENIEro 00y4ueHus U B MpodecCuoHaIbHOU cepe.

3amaun yueOHOW JUCIUILIMHEI.

[To3HAKOMUTH C TEOPETHUYECKMMH OCHOBAMH W MPHUHIMIIAMU OOBEKTHO-OPUEHTUPOBAHHOTO

POTPaMMHUPOBAHUS.

W3yunth 0COOGHHOCTH pealu3alui OO0BEKTHO-OPUEHTUPOBAHHOTO TIOAXOJa B  S3BIKE

nporpammupoBanus C++.

CdopmupoBaTh  MpPaKTUYECKHE  YMEHHS WM HABBIKM  HCIIOJIB30BaHUA  OOBEKTHO-

OPUEHTUPOBAHHOTO MOAX0/1a K MTPOrPaMMHUPOBAHHIO.

Hayuutes cTymeHTOB paspabaTbiBaThb B COOTBETCTBHU C MAapagurMoOil  OOBEKTHO-

OPUEHTUPOBAHHOTO  TPOTPAMMHUPOBAHUS  KOMITBIOTEPHBIE  MOJEIM  PEATbHBIX U

KOHIENTYaTbHBIX  CHUCTEM, COOTBETCTBYIOIIMX HampaBiueHuto mnoarotoBku 01.03.02

«[IpuknaaHas MaTeMaTHKa U HHPOPMATHKA).

[To3HAKOMUTH C OCHOBHBIMU CTPYKTYPHBIMHU JJIEMEHTaMH CTaHIAPTHOW OMOTUMOTEKH S3bIKA

C++ Bxyroyas STL:

- CTaHJAPTHBIMU KOHTCHHEPHBIMU KIIACCAMH, PEATU3YIONIMMHI HanOoJiee paclpoCTpaHCHHBIE
CTPYKTYpBhl JUIS XpaHEHHUS JAaHHBIX - BEKTOPAMH, JCKaMH, CIHCKaMH, MHOXECTBAMH,
MYJIBTUMHOKECTBAMH, OTOOPAKEHUSIMH, MYJTbTHOTOOPAKCHUSIMH,
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- CTaHJApTHBIMU YHUBEPCATbHBIMH AJITOPUTMAMHM, UCTIOIB3YIOLUIUMH 3TU KOHTEUHEPHI;
- WUTepaTopaMH, NpeIHA3HAYEHHBIMU JUIS OpraHu3alud YHU(GUIUPOBAHHOTO JOCTYyMa K
3JIEMEHTAaM 3TUX KOHTEHHEPOB.
CdopmupoBaTh MpakTHUYECKHE YMEHUSI U HaBbIKM Hcmonb3oBaHus STL npu pa3paborke
npuwioxeHuit Ha C++ 11t MOJIeNiel pealibHbIX U KOHUENTYaJIbHBIX CUCTEM, COOTBETCTBYIOIIUX
HarpasieHuto nmoAarotoBku 01.03.02 «IIpukimannas maremMaTika 1 HHGOpPMaTHKAY.
TpeGoBaHus K pe3yJbTATAM OCBOECHUSl NMCUMILUIMHBI. [Iporiecc m3ydeHus MUCHUILTAHBI

HarpaBjieH Ha (JOPMHUPOBAHUE JIEMEHTOB CIEAYIONMX KoMIleTeHnid B cootBeTcTBUM ¢ ['OC BITO
no HanpasieHnuto noarotosku 01.03.02 «IIpuknagnas MmareMaTHKa U HHPOPMATUKAN:

a)

0)

00meKyJabTypHbIX (OK):

- CHOCOOHOCTBIO K CaMOOpraHu3aiuu u camooopaszosanuto (OK-7);

oomenpodeccnonaabubix (OIIK):

- CIIOCOOHOCTBIO HCIOJB30BaTh 0a30Bble 3HAHMS ECTECTBEHHBIX HAYK, MaTeMaTHKH U
MH()OPMATUKH, OCHOBHBIE (DaKThl, KOHLEIMIWHU, TMPUHIUIBI TEOPHIl, CBA3aHHBIX C
NPUKJIaqHOI MaTeMaTukoii u unpopmarukoi (OITK-1);

- CHOCOOHOCTBIO MPUOOPETaTh HOBBIE HAaydHbIE W MPOQPECCHOHATbHBIC 3HAHHS, UCIOIB3YS
COBpEMEHHBIC 00pa3oBaTebHbIe U HH(popMaMoHHbIe TexHooruu (OI1K-2);

- CHOCOOHOCTBIO K pa3paboTKe ajJrOpUTMUYECKUX U IMPOTrPAMMHBIX PpEUIeHHH B 00JIacTH
CHCTEMHOT'O M TPHUKIATHOTO MPOTPAMMHUPOBAHMS, MaTeMaTHUECKUX, MHPOPMALMOHHBIX H
MMUTAIMOHHBIX MOJeNed, CO3AaHHuI0 MH(POPMAIIMOHHBIX PECYpPCOB TIOOANIbHBIX CETEH,
00pa3oBaTENFHOTO KOHTEHTA, MPUKIATHBIX 0a3 JaHHBIX, TECTOB M CPEICTB TECTUPOBAHUS
CHCTEM U CPEJICTB Ha COOTBETCTBHE CTAHApPTaM U UCXOHBIM TpeboBanusm (OITK-3);

- CIIOCOOHOCTBIO pemaTh CTaHIAAPTHBIE 33a4i MPO(ECCHOHAIBHON JAEATEIbHOCTH Ha OCHOBE
nHpopMalMoOHHOW U Oubnuorpaduyeckoil KylnbTypbl C NMPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH M C Y4€TOM OCHOBHBIX TpeOOBaHMI WH(MOPMAIIMOHHON
6e3omacHoctu (OITK-4);

npogeccuonanbubix (I1IK):

HAY4YHO-HCCIeJ0BATE]bCKAS NeATeIbHOCTD:

- CIIOCOOHOCTBIO  TIOHMMAaTh,  COBEPUICHCTBOBAaTh M  INPHUMEHSATh  COBPEMEHHBIN
maremarnueckuii ammapar (I1K-2);

NMPOEKTHAS M MPOU3BOJACTBEHHO-TEXHOJIOTHYECKAS 1eATEeJIbHOCTD:

- CIIOCOOHOCTBIO K pa3paboTKe M MPUMEHEHHUIO aJITOPUTMHUYECKUX U MPOTPAMMHBIX PELICHUH
B 00JIaCTH CHCTEMHOTO M PUKIAHOTO porpammuoro obecnedenus (ITK-7);

OPraHHU3alMOHHO-YIPABJIEHYEeCKAs 1eATeIbHOCTb!

CHOCOOHOCTBIO COCTaBJISITh M KOHTPOJIMPOBAThH TUIAH BHITIOJHAEMOW paboThHI, TIAHUPOBATH

HeO6XOI[I/IMI>Ie JJIs1 BBITIOJTHCHUA pa6OTBI pPeCypChl, OLICHUBATL PC3YJIbTAThI CcOOCTBEHHOH pa6OTBI
(IIK-9);

B pe3yabrare u3ydyeHus y4eOHOM AUCHMIIIUNHBI CTYAEHT J0JI7KEeH |
3HaAMb:

- OCHOBHBIE  TEOpPETHYECKHE TMOHATHA  OOBEKTHO-OPHEHTUPOBAHHOTO  TMOAX0Ja K
MIPOTPaMMHUPOBAHUIO;

- CHUHTaKCHUYECKHME M CEMaHTUYECKHE aCHeKThl pealn3alud OObEKTHO-OPUEHTHPOBAHHOTO
MOJIX0/1a B SI3bIKE MporpaMMupoBanus C++;

- OCHOBHBI€ ATaIlbl IPOEKTUPOBAHUS O0BEKTHO-OPUEHTHPOBAHHBIX MPUIIOKEHHI;

- JIOCTOMHCTBA M HEJOCTATKA OOBEKTHOM TEXHOJIOTUH MPOTPaMMHUPOBAHNS;

- TEHJCHUMU U TEPCHEKTHUBBl pa3BUTHS OOBEKTHO-OPHMEHTHPOBAHHOTO IMOJAXO/Aa B
MPOrpaMMHUPOBAHUH;

- OCHOBHBIE CTPYKTYpHBIE 31eMeHTHI STL;

- CHHTaKCHMYECKWE ¥ CEMAHTHYECKHE AacleKThl peaim3anuu mporpamm Ha C++ ¢
ucnons3oBanueMm STL;

- JIOCTOMHCTBA M HEJOCTATKH UCIOJIb30BAHUS OCHOBHBIX CTPYKTYpHBIX 31eMeHTOB STL;
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- CTaHJapTHble KOHTEWHEPHBIE KJAacChl, peanu3ylolme Haubojee pacripoCTpaHEHHbIE
CTPYKTYphl ~ JUIsl XpaHEHHUsS JaHHBIX - BEKTOpa, JEeKH, CIHCKH, MHOXECTBa,
MYJIbTHMHOKECTBA, 0TOOpaXKEHHSI, MyJIbTHOTOOPAKECHHUS;

- CTaHJIapPTHBIE YHUBEPCAJIbHBIE aJITOPUTMBbI, UCIIOJIB3YIOLINE 3T KOHTEHHEPHI;

UTEpATOpPhI, IpeIHa3HAUCHHBIC JJIs OpraHu3alMd YHU(QUIUPOBAHHOTO JIOCTYyNa K
3JIEeMEHTaM 3THX KOHTEHHEPOB;
ymembw:

- aHAJIM3HPOBATh MPEAMETHYIO 00JIACTh PelIaeMbIX 3a]a4 C LEJbI0 UCIOIb30BaHU 00BEKTHO-
OPHEHTHUPOBAHHOTO TMOAXOJA JUISI MUX peajau3alyu, pa3padaThiBaTh OOBEKTHYIO MOJIENb
[IPOrPaMMBI;

- BBIOMpATh METOJIBI M CPENICTBA JUISI peaTU3aliK IPOrPAMMHBIX IPOEKTOB C HCIIOJIb30BAaHHEM
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS;

- paspabaTbiBaTh AaJTOPUTMBI TNPUMEHUTEIBHO K METOAY OOBEKTHO-OPUEHTHPOBAHHOTO
MIPOrPaMMHUPOBAHUS;

- Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOI'O I0OJIXOJla pElIaTh MpPaKTHYECKUE 3aJauu
MpOrpaMMHUpPOBaHUs Ha si3bike C++ C HCIIOIb30BAHUEM:

MHKAICYJIALUN Pa3IMYHBIX TUIIOB JaHHBIX U METOJIOB B KJIacChl;

MIPOCTOT0 U MHO>KECTBEHHOTO JIepeBa HACIEAOBAHNUS;

nonuMopduszma;

00pabOTKHU UCKITIOUEHHUI;

11a0JI0OHOB KJIACCOB;

- aHANM3HUPOBATh MPEAMETHYI0 O00JacTh pemraeMblX 3afad C LENbI0  HCIOJIb30BaHUS
JNOCTYIHBIX CTPYKTYpHBIX 3neMmeHToB STL B paspabarbiBaeMoil OOBEKTHOH MOJCIH
MIPOrPaMMBI;

- BBIOMpATh METOJIBI ¥ CPENICTBA TSI peaTU3alliy MPOTPAMMHBIX ITPOEKTOB C MUCIIOIb30BaHUEM
CTPYKTYPHBIX 31emMeHTOB STL;

- Ha OCHOBE OOBEKTHO-OPHMEHTHPOBAHHOIO IOJIXO0Jla pellaTh MpaKTHYEeCKUE 3aJauu
IIPOrpaMMUPOBaHUs Ha s13bIke C++ C HCIIOJIB30BAaHUEM:

® CTaHJAPTHBIX KOHTeWHepoB STL,;
® CTaHJApTHBIX  YHUBEPCAJIbHBIX  aJITOPUTMOB,  00padaThIBAIOLIUX  3THU
KOHTEHWHEPHI,
enademp:

- OJHUM M3 COBPEMEHHBIX $3bIKOB IPOrpPaMMHUpPOBAaHUS NPUMEHUTEIBHO K TEXHOJOTHUHU
00BEKTHO-OPUEHTHUPOBAHHOTO TPOrPaMMHUPOBAHUS;

- HaBblkamu wucnonb3oBaHus STL npu paszpabotke npunokeHuit Ha CH++ mist mojeneit
pEaJIbHBIX M KOHLENTYAJIbHBIX CHCTEM, COOTBETCTBYIOIIMX HAINPABICHHUIO IOATOTOBKH
«[IpuknanHas MaTemaTHKa 1 UHPOPMaTUKA.

4.  COJEPXAHWE JUCHUTIIAHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

B pamkax wu3ydeHUs ITUCIUIUIMHBI TPEAYCMOTPEHBI cleAyromue GOpMbl OpraHU3alud
y4eOHOT0 MpoIiecca: JICKIUH, JIJA00paTOPHBIC 3aHATHS, CAMOCTOATEIbHYIO Pa0OTy CTYy/IEHTA.

Jlex1inoHHbBIE 3aHATHS HATIPABIEHBI HA OBJIA/ICHUE TEOPETUYECKUMHU OCHOBAMHU JUCIUILIIUHBI,
7a00paTOpHbIE — HaA OBJIAJCHUS METOJAaMH (QITOPUTMaMH) TPAKTHYECKOTO peIIeHUS 3ajad
npohecCHOHATBEHOM NeSTENbHOCTH.

CamocTtosiTetbHas ~ paboTa  CTYJACHTOB  TPEAYyCMAaTPHBACT  BBIMOJIHCHHE  JIOMAITHUX
WHAVBUAYAIbHBIX 3aJaHUM, MOATOTOBKY K JICKIIMOHHBIM W JTAOOPATOPHBIM 3aHITHUSIM, H3y4eHHE
y4eOHO-METOIUYECKON JIUTEPaTyphl, COCTABJICHHE KOHCIEKTOB, IIOATOTOBKY TIPE3CHTAUNA U
JOKJIaJIOB.
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Texymui KOHTPOJIb OCYILECTBIIACTCS IIyTEM 3alIUThl MHAUBUAYAIbHbIX 3aJaHUI, MOLYJIBHOU
KOHTPOJILHOH pabOTHI 10 MPOBEPKE 3HAHUNM TEOPETHUYECKUX TOJIOKCHHUH (TIOHATHIA, ONPEACIICHHH,
QITOPUTMOB H T.JI.).

B ydeOHOM mpoliecce MPUMEHSIOTCS AKTUBHbIE M HMHTEPAKTHUBHBIE (DOPMBI MPOBEICHUS
3aHATUH, BHEAyIUTOpPHAas CaMOCTOsTeNbHas paboTra, OalTbHO-PEUTHMHIOBAas CHCTEMa OLEHKU
yCIIeBaeMOCTH, IMYHOCTHO-OPUEHTUPOBAHHOE 00yueHUe, TpobIeMHOe 00yUeHHUE.

Marepuan  usnaraercs C  UCIOJB30BaHUEM  OOBACHUTEIBHO-WIIOCTPATUBHBIX,
SBPUCTUYECKUX W HCCIENOBATEIbCKUX METOHNOB IpenonaaBaHus. IIpu mpoBeneHuu JeKUud IS
0o0CyXJIeHUSI MaTepuaa IIUPOKO HCIOJIb3YIOTCS METOABl MAaTEMaTHMYECKOI0 U KOMIIBIOTEPHOIO
MoJIeIUpoBaHus. Takke MPOBOMATCSA JIEKIMM MpPOOJIEMHbIE, C 3apaHee 3aIlUIaHUPOBAHHBIMU
OIIMOKaMHU.

HopsinkoBbIi Kparkoe conepxxanue TeMbl
HOMeEp U TeMa

Mooynw 1.06vexkmnuo-opuenmuposannan napaouzma u 6a308vie Kiacchol.

Cooeporcamenvuwtii modyns 1.1. Hukancynayus.

Tema 1. Kparkuii 0030p OCHOBHBIX MapaaurM mporpamMmupoBanus. lIporieccHo-
O0bekTHO- opueHTHpoBaHHass mapamurmMa u s3elk C. Kpatkmii 0030p  KITFOUEBBIX
opueHTHpoBaHHa | KoHCTpykuuii C. AnrumkartuBHas ((QyHKIMOHANbHAs) napaaurma. [lapagurma
fl mapaaurma JIOTHYECKOT0 ITPOrPaMMHUPOBAHUS.

OOBEKTHO-OpHUEHTUPOBAHHAS TTapagurMa. MeToqomorust pa3padoTKu 0OBEKTHO
OPHEHTUPOBAHHOTO IPOTPAMMHOTO oOecrieueHus. [IpuHIMIBI  0OBEKTHO-

OPUEHTHPOBAHHOTO MOX0/1a. Orarbl 00BEKTHO-OPUEHTUPOBAHHOM
METOJIOJIOTHH.
Tema 2. [Tonsarue kmacca, oobekTa, mois, Merona. OnpeneneHue 6a30BOro Kiacca.

Ba3zoBbie kaaccesl | Cexiyu goctyna. O0nacTh BUAMMOCTH Kiacca. MHKancynsaims — oObeKTHO-
OpPUEHTUPOBAHHAS XapaKTepPUCTHKAa MOIYJIbHOCTH. BHemnuii unrepdeiic n
BHYTPEHHSII pealu3alds HWHKAICYJIMPOBAHHOTO TMPOrPaMMHOTO OOBEKTA.
XapakTepHble Npu3HAKW A(GGEKTUBHOM  MHKANCYMSAIMU:  abcTpakuus,
00I11eA0CTYNHBINA HHTEp(EIic U COKPBITHE PeaTN3aIIH.

Joctyn k o2nemeHtaMm  kiacca. CraTMYecKHMe — AJIEMEHTHI  KJlacca.
JpyxecTBeHHble Ki1acchl U pyHKUuU. [IpocTpancTBa nMeH.

CrienmanbHble MeTOIBI Kiacca. HazHaueHne KOHCTPYKTOPOB U IECTPYKTOpA.
Koncrpykrop mno ymomuanuroo. [lapamerpu3oBaHHBIE  KOHCTPYKTODBI.
KoncTpykTop xonupoBanus. Jlectpykrop.

OYHKIIMOHATIBHOE 3aMbIKAaHUE KaK MEXAHU3M PadOThI CHEMAIbHBIX METO/IOB
KJacca 10 CO3/aHMI0 M YHMYTOXKEHUIO 00bekToB. OrpaHuyeHus Ha
UCTIOJIb30BAHUE  aBTOMATHUYECKH  CTEHEPUPOBAHHBIX  KOMITWISTOPOM
CHEeUAIbHBIX METO/IOB.

Cooeporrcamenvhotii mooyas 1.2. Cmamuyueckuii noaumopgusm.

Tema 3. Cratuueckuii nonumopdusm. [leperpyxeHHble QYHKIIUU-UICHBI.
Ileperpy3ka Konnenmus neperpysku onepatopos. [leperpyxeHHbie onepaTopsl Kak
onepaTopos METO/IbI KJIacca U KaK JPYKECTBEHHBIE () yHKIIUH.

[Meperpyska onepaTopos npeobdpazoBanus tumna. Crienndpukarop explicit
JUIs KOHCTpYKTOpoB. [leperpyska onepatopos new u delete.

Tema 4. ®daiinoBbIe U CTPOKOBBIEC MOTOKK. CpeacTBa BBOIa-BBIBOIA U paboTa ¢
IToToxn notokamu. [leperpyska oneparopoB MOTOKOBOTO BBOJ1a/BBIBOIA.
bubnmoreka noroka C++. O0mue GpyHKIMK BBOAA-BHIBO/IA B MOTOK.

Mooyns 2. /lunamuyeckuil u napamempuyiecKuil ROJIUMOPPusm.

Cooeporcamenvuutii modyns 2.1. Hacnedosanue u OunamuyecKuil noaumopphusm.

Tema 5. Hacnenosanne — ©06a3oBoe TOHATHE OOBEKTHO-OPUEHTUPOBAHHOTO
HacsenoBanue nporpaMMupoBaHus. HacliejoBaHne W MOBTOPHOE HCIOJIB30BaHUE KOJA.
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IIpocToe HacienoBaHue.
IIpaBuna Hacien0BaHuUs.
[IpeoOpa3zoBanue TUITOB (CCHUIOK U yKazatelnei). [IpaBuia BUAMMOCTH Mpu
pocTOM HacienoBaHuu. [lepekppiTue nMeH 1 QyHKIIMOHAIBHOE
3aMbIKaHUE B CITy4ae MPOCTOTO HACJICOBAHMS.

CunTakcuc OIMpECACIICHNA KilaCCa-IIOTOMKaA.

Tema 6.
JnnamMuueckuii
MoJIMMOp(pu3M

Junamuueckuii noauMophusm (mpocroe HacnepoBanue). Peanuszamnus
BUPTYyalbHbIX pyHKIMHA. [leperpyxeHnnble u nepeornpeneéHHble METOIBI.
Pannee n nozaHee cBs3piBanue. [1ycThie U 4MCThIe BUPTYalbHBIC (PYHKIIUH.
AGCTpaKTHBIE KJIACCHI.

MHoxecTBeHHOe HacienoBanue. CHHTaKCHUC OIIpeIeNIeHus Kiacca-
HOTOMKa. BUIMMOCTB ITpU MHOXKECTBEHHOM Haciiel0BaHUU. BupTyanbHble
6a3oBble Kiacchl. DYHKIMOHAIBHOE 3aMbIKaHHE B CIIydae
MHOECTBEHHOI'O HACJIE1I0BaHMSL.

Junamudeckuii moauMophu3M (MHOKECTBEHHOE HACIIEIOBAHUE).
Wutepdeiicsl. AGcTpakTHbIe Kiacchl. JluHaMudeckas HHGOpMaLUs O THIIE
IPY IPOCTOM U MHOKECTBEHHOM HACJIEIOBAHUH.
OOBeKTHO-OpUEHTHPOBAHHASI KOHIIENLUs 00pabOTKU HCKIIIOUeHUH. biiok
try. Oneparop catch. Knaccer uckimodennii. CTaHaapTHbIC HCKITIOYCHHUS.
[TocnenoBarenbHOCTD AEHCTBUM IPU BOSHUKHOBEHUU MCKIIIOUUTEIbHON
cuTyanuu (reHepupoBaHKe U mepedpocKa HCKIIIOYCHUN ).

Cooeporcamenvuwtit modyns 2.2. Illladaonsl u napamempuueckuii ROAUMOPPU3M.

Tema 7. Ilapamer-
puyecKui
oJIMMOp(pu3mM
st QyHKIMH

[Tapamerpudeckuii mosmmmMopdusm st GyHKIUH. CHHTAKCUC ONIPEICTICHHS
nrabiaoHa GyHKIUH. MexaH3Mbl TeHEPUPOBAHUSA U UACHTU(DUKALIUY TTPH
(G YHKIIMOHATBHBIX OOpAICHUSX.

Tema 8. llapamer-
PHYECKHUH MOJIH-
Mop¢u3M s
KJIACCOB

Cunrakcuc onpeneneHus mabnoHa kiacca. [lapamerps! madiona.
Crnennanu3anus mabiIoHOB Ki1accoB. Peannzanus mabnoHa kiacca.

Mooynwv 3. Cmandapmuas 6uonuomexa C++

Cooeporcamenvuwtit modyns 3.1. Apxumexkmypa cmandapmmnoii oudauomexu C++.

Tema 9. CocraBHble yactu O6uOIMoTekH. OpraHuzaiys CTaHAAPTHON OMOIMOTEKH
ApxurtekTtypa m1a0a0HoB. CTaHAapTHBIE KOHTEHHEPHI.
OnOJINOTEKH

Cooeporcamenvustit modyns 3.2. Hmepamopul u pynkuyuonanvhnoie 0o6vekmel.
Tema 10. Hrepatopsl. O6paTHbIe UTEepaTopsl. MTeparopsl BctaBku. [IoTOKOBBIE
Hreparopsbi UTEPaTOPHI.
Tema 11. OyHKIMOHANbHbIE  O0BEKTHL.  Apudmernueckue  (QyHKIIMOHAIbHBIC
DYHKIHOHAJIBHBI | 00beKThI. [Ipenukarel. OTpunaren.
€ 00beKThI Cas3bpIBaTeNn. Aantepsl ykazarened Ha QyHKIMH. AanTepbl METOIOB.

Cooeprcamenvhulit mooynw 3.3. Konmeiinepul.

Tema 12. [TocnenoBarenpHble KOHTEWHEPHL. BekToph! (vector). Crucku (list). Ctexu
Mocaenosareann | (Stack). J[Bycroponnue ouepemu (deque). Ouepenu (queue). Ouepenu c

ble KOHTelHePbI

npuopuTeTramu (priority queue).

Tema 13.

AccornmatuBHble  KOHTEWHephl. MHoxecTBa (set). MuoxkecTBa ¢

AcconmaTuBHbIe | ayOonukaramu (multiset). butossie MHOecTBa (bitset). CroBapu (map).
KOHTEelHepbl CrnoBapu ¢ nyonmkaramu (multimap).

Cooeporcamenvhutit Mmooy 3.4. Anzopummeot.

Tema 14. Anroputmsl. Hemoauduuupyromme onepanuu ¢ mociae10BaTeIbHOCTSIMH.
Onepauun ¢ Monudunupyroiue onepamnuu ¢ Nocaea0BaTeIbHOCTIMU.
1ocj1e10BaTeJbHO

CTAMMU
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Tema 15. ANTOpPUTMBI, CBSI3aHHBIE C COPTHPOBKOM. AJITOPUTMBI pPaOOTHI C
CnenunaiabHble MHO>KECTBAMU M MUPAMUIAMH.
AJITOPUTMBI Jpyrue cpenctBa cTanapTHON OUOIHOTEKH.
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TemaTn4yeckui miaan

Ha3zpanus copepxaTeJbHbIX
MOJYJIel U TeM

KoanuecTBo yacoB

Ounas ¢opma o0yuyeHus

3aounas ¢opma o0yueHus

HopmaTuBHbIi cpok 00yueHust

YckopeHHblil cpok 00yueHust

HopmaTuBHBI# CpOK

YckopeHHbBIii cpoK 00yUeHuUs1

00yJeHust

B T.4. B T.4. B T.Y. B T.4.
< < < = < « < <
g = = | = e | g | = = el g = = g| = =
L2 =2 2 2 -2 L2 - 2 =2 L2
© = 2= o = = b = = | = ol =| S| E|Es|Exs|o| =5 5| 5¢s
= ¥ = S H &| & 3 o S = & = gl &l g se| & gl 9= | & &
@ = =) =g | @ = - S Eol g 9| E| 2| S| Ee| | Q| El S E2| 0
g = 5 B RE =y <« = 2 o RO| = < :fs = RO = \© < ':(: RO SQ=)
< < ox® = | & < < S = = Q| R| O = S Q| = = S
) =2 = o » 2 | Fal a 9| Bl ol Ba| @ O Bl Fa| as
= &Q (5] = = £ =) [P = = < =) (2] = = & (2] =
§ S S/ 5 < S SR F SIS 2% | EF S| g% | EW
£ 'S = | 2 | s | = | Z & 8| = = & = =
= = S | = = |5 |'S = =l 5| 8 = =l S =

CoaepaxaresabHblid Mmoay.as 1.1.
Nuxancyasinus.

Tema 1. O0beKTHO-

OPHEHTHPOBAHHAS 8 4 |10 O 4 0] 8 4 0 0 4 0
napajaurma
Tema 2. BazoBble KIacChl 28 | 8 |0 6 14 | 0 | 28 8 0 6 |14 | O
Hmozo no
cooepycamenvuomy mooyro | 36 | 12 | 0| 6 18 | 0| 36 | 12 0 6 | 18 | O
1.1.
CoaepixarejbHblid Moayab 1.2.
CraTndeckuii moauMoppusm.
Tema 3.Tleperpyska 13410 3 |6|o|13| 4 0|3|6]0
OIepaTopoB
Tema 4.1loToxun 5 2 (0] 1 2 |05 2 0 1 2 0
Hmozo no

cooeprcamerbHOMy MOOYI0
1.2.

18 | 6 (0] 4 | 8 |0

18| 6 0 | 4 8 0
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Conep:karejbHbII MOaYJIb 2.1

HacjieqoBanue M JTHHAMUYECKUH NOJIUMOPPU3M.

Tema 5. Haciienopanue 12 4 7 | 0| 12 4 0 1 7 0
Tema 6. Innamudeckuii 24 8 13101 24 8 0 3 13 | o
nmoJuMoppuzm
Hmozo
no cooepircamenbHoOMy 36 | 12 20 | 0] 36 | 12 0 4 1201 0
Mooynio 2.1
Coaep:kaTrejbHBIH MOIYJIb 2.2.
I1ad10HBI U IApaMeTPUUYECKHIl TOJIMMOPPU3M.
Tema 7. IlapameTpudecKui
MOJIUMOP pu3M IS 4 2 2 |0 4 2 0 0 2 0
byHkumi
Tema 8. IlapameTpuyeckuii 8 5 310l 8 2 0 3 3 0
NOJMMOP(H3M VISl KI1ACCOB
Hmozo no
cooepircamenvuomy mooynio | 12 | 4 5 | 0| 12 4 0 3 5 0
2.2.
Coaep:xaTteibHblii Moayab 3.1.
ApxXuTeKTypa cTaHAapTHoi Ondanorexkn C++.
Tema 9. Apxurtekrypa 6 5 310l 6 2 0 1 3 0
On0JINOTEeKH
Hmozo no
cooeprrcamenbHOMy MOOYII0 6 2 3 10| 6 2 0 1 3 0
3.1.
Conep:xaTejbHbIH MOLYIb 3.2.
Hreparopsbl u GyHKIHOHAIbHBIE 00bEKTHI.
Tema 10. UtepaTopsl 6 2 4 10| 6 2 0 0 4 0
Tema 11. DyHKIUOHATbHBIC 12 2 s ol 12 2 0 5 8 0
00BbEKTHI
Hmozo no
cooepicamenvuomy mooyio | 18 | 4 12 | 0 | 18 4 0 2 (12 | O

3.2.
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ConepxareJbHbIA MOTYJIb 3.3.

KoHTeliHepsl.
Tema 12.
IMocaenoBaTeIbHbIE 19 | 4 6 9 19 4 0 6 9 0
KOHTeHepPbI
Tema {3' AccouuaTuBHbIE 17 4 6 7 17 4 0 5 ; 0
KOHTeliHepbl
Hmozo no
cooepiicamenvhomy mooyaio | 36 | 8 12 | 16 36 8 0 (12| 16 | O
3.3.
Copep:xaTejbHbIi MOaYIb 3.4.
AJITOPUTMBI.
Tema 14. Onepaunu ¢ 8 2 2 4 8 2 0 2 4 0
NO0CJIe/I0BATEILHOCTAMH
Tema 15. CnennajbHblie
10 | 4 2 4 10 4 0 2 4 0
AJITOPUTMBI
Hmozo no
cooepiricamenvnomy mooyino | 18 6 4 8 18 6 0 4 8 0
3.4.
Bcezo no oucyunnune 180 | 54 36 | 90 180 | 54 0 [36 ]9 | 0
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METOANUYECKHUE PEKOMEHJALIMUA JIJIAA ITPOBEJIEHU A

JEKIIMOHHBIX, MPAKTUYECKHUX U JIABOPATOPHBIX 3AHATUM

TeMBI JIeKIIMOHHBIX 3aHATHNA

S

S
D

Hazeanue memut

Konuuecmeo
4acoe

O6vekmuo-opueHmupo8anHtas napaousma

4

|bazoevie Kiaccol

[ [epezpy3ka onepamopos

Tlomoxu

|Hacnedosanue

[unamuyeckutl NOIUMOPHUIM

[ lapamempuueckuii norumop@usm 0 QyHKyutl

[/ lapamempuueckuti notuMopusm 0Jist K1accos

Ol (N[~ jw|N

Apxumexmypa 6ubiuomexu

—
o

\Mmepamopoi

—
[EEY

. CDyHKL;uOHa]Zbele 00vexmol

—
N

\[locnedosamenvubie Konmetinepol

—
w

.|Accoyuamuesnvle konmeiinepol

—
N

.|Onepayuu ¢ nocredosamenvrHocmsamu

—
o1

. Cneuuaﬂbele ajleopunimsl

AINIBAIBRINININININ|IOIRIN|P>]|0

BCEI'O

(62
SN

Tembl J1a0OPATOPHBIX 3aHATHH

)

n/n

Ha3zeanue memuwi

Koauuecmeo
uacoe

|bazoebie Kuaccol

6

[/ lepezpy3ka onepamopos

[ Tomoxu

|Hacnedosarue

/[unamuueckuii NOIUMOpGuU3M

[ lapamempuueckuii NOIUMOPGUIM OJisl K1ACCO8

Apxumexmypa 6ubauomexu

@yHKZ{UOHCZJZbele 00veKkmbl

CIX|N|o|O|R~|WINIF

IlocnedosamenvHhbie KOHMeEUHEPb

—
o

.|Accoyuamuenvie konmetinepbvi

—
[N

. 0nepauuu C NOCne008amebHOCHAMU

—
N

. Cnelz;u(lfleble aizopunmmaol

NIN|IOIOINIPIWIW|IFRP|IFP|W

BCET'O

w
(op]
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6. METOAUYECKUE PEKOMEHJIALIUU IIO OPTAHU3ALIUN
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Opranuszanusi CaMOCTOSITEJIbHOI Pad0ThI CTYIEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1. ObvexmHo-opueHmupo8anHas napaouema 4
2. |bazogvle knaccul 14
3. |llepecpysxa onepamopos 6
4. Ilomoxu 2
5. |Hacneoosanue 7
6. |Juunamuueckuii nonumopgusm 13
7.  |[lapamempuyeckuii nonumopguszm ona yHkyuil 2
8.  [lapamempuueckuii nonumopguszm 0Jisi Kiaccos 3
9. |Apxumexmypa 6ubruomexu 3
10. |Amepamopul 4
11. |Dynxkyuonanvuwvie ob6vekmol 8
12. |[locnedoosamenvhvie konmetinepvi 9
13. |Accoyuamusnvie xonmeiinepol 7
14. |Onepayuu c nocneoosamenvnocmamu 4
15. [Creyuanvnvie arcopummul 4
BCEI'O 90

7. NHIANBUAYAJIBHBIE 3ATIAHUSA
(ae npedycmompeno npocpammoii)

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

1. Kpatkuii 0630p OCHOBHBIX MapagurM mporpamMmupoBaHus. IIpoueccHO-OpHEeHTHPOBaHHAS
napagurma u  s3blk  C. Kparkuit 0030p KitoueBbIX KoHCTpykuumid C. AnmiukaTtuBHas
(pynxmonanbHas) napagurma. [lapagurma JJ0oru4eckoro nporpaMMHUpPOBaHHUS.

2. OOBEKTHO-OPHEHTHpPOBAHHAs  MapagurmMa.  Meromoiorusi  pa3paboTKu  OOBEKTHO-
OpPUEHTHPOBAHHOTO MporpaMMHOro obecnedeHus. [IpuHIUOBI OOBEKTHO-OPUEHTHPOBAHHOIO
oJxo/a. DTanbl 00BbEKTHO-OPUEHTUPOBAHHON METOI0JIOTHH.

3. Tlonsarme kinacca, 00beKTa, oJist, Meroaa. Onpenenenue 6a3oBoro kinacca. CEKIUM JT0CTymA.
Ob6nacte BUAMMOCTH Kilacca. WHKancymsiuuss — OOBEKTHO-OPMEHTHpPOBAHHAs XapaKTepUCTHKA
MOJYJAbHOCTH. BHemmHuii wuHTepdeldc W BHYTPEHHSsS peanu3alys HMHKAICYIMPOBAHHOTO
IIPOrpaMMHOT0 OOBEKTa. XapaKTepHble MNPU3HAKU S(PPEKTUBHOM HHKANCYISAIUU: abCcTpakius,
00I1eIOCTYITHBIA UHTEP(EHC U COKPBITHE peaTH3alH.

4. Jloctym k snemeHTaM kiacca. CTaTHYecKHUe JIEMEHTHI Kiacca. [[pyKeCcTBeHHbBIE KJIacChl U
¢ynkuuu. [IpoctpancTBa UMEH.

5. CrneuunanbHble METOBI Kilacca. HasHaueHne KOHCTPYKTOPOB U JiecTpykTopa. KoHcTpykTOp
1o ymon4anuto. [lapamerpuszoBannbie KOHCTpYKTOpBl. KoHCTpykTOp KOnupoBaHus. JlecTpykrop.

6. DyHKIMOHAIFHOE 3aMBIKaHME KaK MEXaHW3M pabOoThI CHEIHaIbHBIX METOJOB Kiacca Io
CO3/IaHUI0 M YHUYTOXKEHUIO O00beKTOB. OrpaHHuYeHHs Ha HCIOJb30BAaHUE AaBTOMATUYECKH
Cr€HEPUPOBAHHBIX KOMIMIATOPOM CIIEIUATIBHBIX METOOB.

7. Crarnyeckuii nomumopdusm. Ileperpyxennsie QyHkuu-wiensl. KoHuenmus mneperpysku
oneparopos. [leperpykeHHble onepaTopbl KaKk METO/bI KJIACCa U KaK APYKECTBEHHbIE (YHKIINU.

8. Ileperpyska omepatopoB mpeoOpazoBanust Tuma. Cneuudukatop  explicit  mis
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KOHCTpYKTOpOB. [Teperpy3ka onepatopoB new u delete.

9. @aiinoBeiec W CTpOKOBBIE MOTOKH. CpeacTBa BBOAA-BBIBOJA M padoTa C IMOTOKAMH.
[Teperpy3ka omepaTopoB MOTOKOBOTO BBOJA/BbIBOAA. bubmuoreka nmoroka C++. O0mue GyHKInUN
BBO/Ia-BbIBO/IA B MOTOK.

10. HacnegoBanue — 06a30Boe MOHATHE OOBEKTHO-OPMEHTHPOBAHHOTO IPOTrPAMMHUPOBAHMUS.
HacnenoBanne wu moBTOpHOE ucHoib30BaHue koma. IIpocroe wHacnenoBanue. CHHTaKcHC
oTpenieNieHus Kiacca-noTomka. [IpaBuna Haciae10BaHuUs.

11. IIpeoOpa3zoBanue THUTIOB (CCBUIOK M yKasarenei). [IpaBwia BHIUMOCTH TIpH MPOCTOM
HacnenoBaHuu. llepekppiTHe WMeH | (QYHKIHMOHAIBHOE 3aMbIKaHME B CiIydae IIPOCTOrO
HACJICIOBAHMUS.

12. lunamuyecknii  monumopdusm (mpoctoe HacienoBaHue). Peanmuzanus BHPTYalbHBIX
¢byukuuii. Ileperpyxennble U mepeonpenenéHHbIE METOAbl. PaHHee U MO37qHEE CBSA3BIBAHUE.
[TycTbie 1 yKCThIE BUPTyalbHbIe GYHKIMU. AOCTPAKTHBIE KJIACCHI.

13. MHoxecTBeHHOE HacienoBaHue. CHUHTAKCUC OMpeAeNieHusl Kiacca-moToMKa. BuammocTts
Ipd MHOXXECTBEHHOM Haclie[IoBaHMM. BupryanbHble 0a30Bble Kiacchl. (DYHKIMOHAIBHOE
3aMbIKaHUE B ClIydae MHOKECTBEHHOTO HACIIEI0BaHUS.

14. lunamudeckuii  momumopduaM  (MHOXKECTBEHHOE  HaclieoBaHue).  VHTepdeichl.
AOcTpakTHble Kiacchl. JluHamuueckas MH(OpMalMsg O TUIE MPU MPOCTOM U MHOKECTBEHHOM
HaCJICIOBaHHH.

15. OObeKTHO-OpHUEHTUPOBAHHAST KOHIIENIHUsT 00padoTKu uckiIodeHuil. biok try. Omeparop
catch. Knaccel uckmouenuii. CranmaptHbie ucKitodeHus. [locienoBaTenbHOCTh NEHCTBUI ITpU
BO3HUKHOBEHUHU UCKIIOYUTEIHLHON CUTYalluu (TeHEepUpOBaHHE U MepedpocKa UCKIIIOUEHUI).

16. [Tapamerpuyecknii momumophusM s QyHkuui. CuHTakcHC ompeaencHUs mabdiaoHa
byHkM. MexaHu3Mbl TeHEPUPOBAHUSA U UACHTU(DUKAIIMY MTPU PYHKIIMOHAIBHBIX 00paIIeHUsX.

17. Cunrakcuc omnpeneneHuss mabinona kiacca. [lapamerpsl 1mabnona. Crenunanuzanus
11120JI0HOB KJaccoB. Peann3anus mabnoHa Kiacca.

18. CoctaBaple Yactu OubOmMOTeKH. OpraHW3amus CTaHAAPTHON OHOIMOTEKH NIA0IOHOB.
CrannapTHble KOHTEHHEPHI.

19. Urepatopsl. O6parHbie uTeparopsl. Tepatopsl BcraBku. [10TOKOBBIE HTEpATOPHI.

20. dyHk1MoOHaNBHBIE 00BEKTHl. ApHudmMernueckrue (QpyHKIHMOHAIbHBIE 00BEKTHL. [Ipenukarsl.
OTtpunarenm.

21. CsazbIBaTeny. AjanTepsl yka3aTenei Ha GyHKIUU. AJanTepbl METOJIOB.

22. TlocnenoBatenbHble KOHTeHHEpbl. Bektoper (vector). Crucku (list). Creku (stack).
JIByctoponnue ouepenu (deque). Ouepenu (queue). Ouepenu ¢ mpuoputeTamu (priority _queue).

23. AcconmaTuBHBIC KOHTEWHEpHl. MHOXecTBa (set). MHoxecTBa ¢ ayOnumkatamu (multiset).
buroBsie MHOecTBa (bitset). CioBapu (map). CrnoBapu ¢ gyonukaramu (multimap).

24. ANTOpUTMBL. Hemonuduuupyromue onepanuu c IIOCJIEI0BATEIbHOCTSIMU.
Moudunupyromiye ornepamnnu ¢ nociae 10BaTeIbHOCTIMH.

25. ANTOpUTMBI, CBSI3aHHBIE C COPTUPOBKOH. ANTOPUTMBI pabOTBl C MHOXECTBAMH W
MUpaMUIAMHU.

26. JIpyrue cpeicTBa cTaHAapTHON OUOIMOTEKH.
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9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpaszey eapuanma u Kpumepuu oyeHUBAHUL)
IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynpTeT MATEMAaTUKHU U HHGOPMAITMOHHBIX TEXHOIOTHI

Hanpaenenue noocomosxu:  01.03.02 Ilpuknaonas mamemamuka u uHhopmamuxa

Ilpoepamma nodecomosku. oaxanaepuam
Cemecmp 3
Yyebnas oucyuniuna O0veKmHo-opueHmupoeanHoe nPozpamMmMuposanue u

cmanoapmuan ouoauomexka C++

MOAYJbHAS KOHTPOJIbHASI PABOTA
BAPUAHT Nel

1. B uem coctouT xonuemnws nonmudopmuszma? Kak BUpTyanbHbIe PYHKIIUU TTOMOTAIOT
peanu3oBaTh  JUHAMUYEeCKHH — moimudopmm3m?  MexaHW3M — pealM3alud  JIWHAMHYECKOTO
nonudpopmu3ma. ONUIIMTE W CPABHUTE MEXAHU3MbI «PAHHETO CBS3BIBAHUSA» U «IIO3JIHETO
cBs3pIBaHus. IIpumepsl.

2. CraTuuecke ¥ HECTATHUECKUE YJICHBI Kjacca, B 4eM pasznuuue? OcoOCHHOCTH
noctyra K HUM? OCOOEHHOCTH CO3/IaHUS U Pa3MEIICHUsI B TaMATH CTaTUYECKUX M HECTATUUECKHUX
YJICHOB JaHHBIX Kiacca? YeM orinudvaeTcss mHTEp(EHC CTaTUYECKOrO W HECTAaTHUECKOTO0 METoJa
kiacca? Ilpumepsl.

3. Omnpenenuty kaacc PointOnPlane (mouka ma dexapmoeoii niockocmu) M ¢ €ro
UCIIOIb30BaHUEM Kitacc reomerpudeckux ¢uryp QuadrangleOnPlane — uemwipexyeonvnux na
oexapmogou naockocmu (Y4ETHIPEXYrOJIbHUK 337aeTCsl KOOPAWHATAMU YETHIPEX €ro BEpUIMH B
MOPSI/IKE TIPOTUB YaCOBOW CTPEJIKH) B KOTOPOM ONPEICITUTh METOJIbI: HEOOXOMMbIE KOHCTPYKTOPHI
(c MpoBEpPKOW KOPPEKTHOCTH I'€OMETPHUUECKOM (UTYphl) U JECTPYKTOp; MpeoOpa3oBaHHE B THI
double (TpakTyercs Kak BBIYMCIIEHUE MEPUMETPA); NEPErpyKEHHbIE ONEpalliy CpaBHEHUS == U =
(TIpoBepsieTCsl COBIAJICHUE Pa3MEPOB H PACIIOJIOKEHUS ), CIIOKECHUE YemblpexyeoibHUKA U MOYKU HA
oexapmogou niockocmu (TPAKTyeTCsl KaK CMEUICHHUE uemblpexy2oibHuKa Ha 3aJaHHBIA MOUYKOU
BEKTOD).

YTBep)KI[eHO Ha 3aCCJaHuHn Kaq)e,[[pbl TCOpHHU YIIPYT'OCTH U BBIYMCIIMTEIILHON MaTeMaTHUKHU

nMenu akagemuka A.C. KocmonamMuanckoro, mpoTokos No OT «__» 20 T
3aBeayromuit kadeapoit Cropoxes B. U.
IIpenonasarens Mouceenko U. A.

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannoe
1 10
2 10
3 20
Bcezo 6annos 40

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameny
1. Kpatkuii 0630p OCHOBHBIX MapagurM MporpammupoBanus. IlporeccHo-opHeHTHpOBAaHHAS

napaaurMa u  sa3plk C.  Kparkuit  0030p kimodeBbix KOHCTpyKumid C. ANIUmMKaTUBHAS
(bynkumonanpHas) mapanurma. [lapagurma J0ru4ecKoro mporpaMMHUpPOBaHUS.
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2. OObBEeKTHO-OpHUEHTHpOBaHHAs  mapaaurma.  MeTogonorus  pa3pabOTKu  OOBEKTHO-
OpPUEHTHUPOBAHHOIO MporpaMMHOro ootecnedeHus. [IpuHIUIBI OOBEKTHO-OPUEHTHPOBAHHOIO
10/1X0/1a. DTanbl 00bEKTHO-OPUEHTUPOBAHHON METO/I0JIOTHH.

3. TlonsTue kiacca, o0bekTa, nojs, Meroga. Onpenenenue 6azoBoro kinacca. CeKIuM J0CTyIma.
OO6sacte BUAMMOCTH Kilacca. WHKancymsimusi — OOBEKTHO-OPUEHTHUPOBAHHAS XapaKTEPUCTHKA
MOJYyJAbHOCTH. BHemHuii wuHTepdelc W BHYTPEHHAA peanu3alys HMHKAICYJIMPOBAHHOTO
IPOTPaMMHOT0 00BeKTa. XapakTepHble Npu3HAKU S(P(HEKTUBHONW WHKANCYIALUU: aOCTPaKIMA,
00I1eJ0CTYIHBIA UHTEPPENC U COKPBITHE PeaTU3aLHUH.

4. Jloctym K snemMeHTaMm kiacca. CtaTuyeckue 31eMeHTHl Kiacca. J{pyKecTBeHHBIE KIacChl U
¢ynkuuu. [IpoctpancTBa UMEH.

5. CrneunanbHble METOBI Kilacca. HazHaueHne KOHCTPYKTOpPOB U JiecTpykropa. KoHcTpykTop
no ymosqanuto. IlapamerpuzoBannbeie KOHCTpYKTOpBl. KoHCTpyKTOp KOnupoBaHust. JlecTpykTop.

6. DyHKIMOHAIFHOE 3aMbIKAaHHE KaK MEXaHW3M paboThl CHEIHMAIbHBIX METOJOB Kiacca Io
CO3/IaHMI0 M YHUYTOXKEHUIO O00bEeKTOB. OrpaHuuYeHHs Ha MCIOJb30BaHUE aBTOMATUYECKH
CT€HEPUPOBAHHBIX KOMIIMJISITOPOM CIIEUAIBHBIX METOJIOB.

7. Crarnyeckuil nomumopdusm. Ileperpyxennsie GyHxuuu-wiensl. KoHuenuus neperpysku
oreparopos. [leperpykeHHbIE ONIEepaTOPHI KaK METO/BI KJIacca U KaK APYKECTBEHHBIC (PyHKIINH.

8. Ileperpy3ska omepatopoB mpeoOpasoBanusi tuma. Crenumbukarop  explicit  mus
KOHCTpYKTOpOB. [leperpyska omneparopos New u delete.

9. daiinoBele U cTpoKoBble NOTOKU. CpeacTBa BBOJA-BbIBOJA M paboTa € IMOTOKAMH.
[Teperpyska orepaTopoB MOTOKOBOTO BBOJA/BbIBOAA. bubmuoreka noroka C++. O0mue GyHKINN
BB0/1a-BbIBO/Ia B MIOTOK.

10. HacienoBanue — 06a30Boe MOHITHE OOBEKTHO-OPMEHTHPOBAHHOTO IPOTPAMMHUPOBAHHUS.
HacnenoBanune u NOBTOpHOE HcHojdb3oBaHHME Koaa. IIpoctroe HacnenoBanue. CuHTakcuc
oTpenieNieHus Kiacca-nmoTomka. [IpaBuiia Haciae10BaHuUs.

11. [Ipeobpa3oBanue TUNOB (CCHIIOK M YyKa3zarenei). IlpaBuna BHIMMOCTH TpU MPOCTOM
HacnenoBaHud. llepekppiTHe WMeH ¥ (QYHKIMOHAIBHOE 3aMbIKaHHE B CIIydae IIPOCTOTO
HacJIeI0BaHMUs.

12. lunamudecknii  monumopdusm  (mpocTtoe HacienoBaHue). Peanmuzamus BHPTYalIbHBIX
¢bynkuunii. IleperpyxeHHble W nepeornpenenéHHble MeToJbl. PaHHee W MoO3/1HEE CBSA3bIBaHUE.
[TycThie 1 yMCThIE BUPTyalbHBIE GYHKINU. AOCTPAKTHBIE KJIACCHI.

13. MHoxecTBeHHOE HaciefoBaHue. CHHTAaKCUC OIpeJeNieHHs Kiacca-lmoToMka. BuaumocTts
npd MHOXXECTBEHHOM Haclie[IoBaHMM. BupryanbHble 0a30Bble Kiacchl. (DYHKIMOHAIBHOE
3aMbIKaHHE B Clly4yae MHOKECTBEHHOT'O HACJIEOBAHUSI.

14. lunamuyeckuit  momumopdusM  (MHOKECTBEHHOE  HacienoBanue).  HHTepdeich.
AbcTpakTHble Kiacchl. Jl[nHamuueckas MHQOpPMaLUs O THUIE NPH NMPOCTOM U MHOXKECTBEHHOM
HaCJIEIOBaHHH.

15. O6bEeKTHO-OpUEHTHPOBAaHHAS KOHILENIUA 00paboTku uckimoueHui. bimok try. Omepatop
catch. Kmaccer uckmouennii. CtaHmapTHble HCKIOUeHHs. [locienoBaTebHOCTh JCHCTBHU IIPU
BO3HMKHOBEHUH MCKIIOUUTEIBHOW CUTYyalluu (TeHEepUpoBaHHe U epedpocka UCKITIOUSHHHN).

16. [Tapamerpudecknii momamMophusM s QyHKiui. CHHTaKcHC ompeaeicHUs madiaoHa
¢bynkumu. MexaHu3Mbl TeHEPUPOBAHUS M UACHTUDHUKAIMH TP (PYHKIIMOHATBHBIX 00paIlieHHsIX.

17. Cunrakcuc omnpeneneHus madioHa kiacca. [lapamerpsl mabmona. Crenuanuzarus
111a0JI0HOB KJ1accoB. Peann3anus mabioHa Kiacca.

18. CocraBHble YacTh OuOMMoTeKkW. OpraHum3arysl CTaHAAPTHOW OMOJUOTEKH MIa0JIOHOB.
CraniapTHble KOHTEHHEPBI.

19. Urepatopsl. OOpatHbIe uTepatopsl. Tepatopsl BctaBku. [10TOKOBEIE HTEpATOPHI.

20. dyHk1MoHaNbHBIE 00BEKTHI. ApHudMeTnueckue (QpyHKIHMOHAIbHBIE 00BEKTHL. [Ipenukarsl.
Otpunarenm.

21. CeszpIBaTeny. AjanTepsl yka3aTenei Ha GyHKIUU. AJanTepsl METOJIOB.

22. IlocnenoBarenvHble KoHTeHHEpHl. Bektopsl (vector). Cmmcku (list). Ctexu (stack).
JIByctoponnue ouepenu (deque). Ouepenu (queue). Ouepenu ¢ mpuopureramu (priority queue).
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23. AcconmaTuBHBIC KOHTEWHephl. MHoOXkecTBa (set). MHoxkecTBa ¢ maybOnmkatamu (multiset).
burtosie MHOXecTBa (bitset). CoBapu (map). CrioBapu ¢ nyoimkaramu (multimap).

24. ANTOpUTMBL. Hemonuduuupyromme orepanuu c I10CJIEZI0BATEIBHOCTSMHU.
Moauduuupyromue onepanuy ¢ Nociae10BaTeIbHOCTIMU.

25. AnTopuTMBI, CBSI3aHHBIE C COPTUPOBKOH. ANTOpPUTMBI pabOTBl C MHOXECTBAMU U
nUpaMUIaMu.

26. JIpyrue cpeactBa cTanAapTHON OMOIMOTEKH.

rOY BIO «IOHELIKUI1 HAIIMOHAJIbHBI YHUBEPCUTET»
@akynbTeT MAaTEMaTUKH U MHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu:  01.03.02 Ilpuknaonaa mamemamuxa u ungpopmamuxa

Ipoepamma noocomosxu: bakanaspuam
Cemecmp 3
Yuebnasn oucyuniuna O0veKmHo-0pueHmuposanHoe RPOZPAMMUpPosanue u

cmanoapmuasn ouoauomexka C++

BUJIET Nel

1. B uyem coctout xonuenuus nonudopmusma? Kak BupTyaiibHble QyHKIMH IOMOTatOT
peanu3oBaTh  AMHaMUYecKud — nonudopmusM?  MexaHM3M  peanu3alud  JUHAMHUYECKOI'0
nonudopmm3ma. OnNUIIMTE W CPaBHUTE MEXAHU3MBI «PAHHETO CBS3BIBAHUSA» U «IIO3JIHETO
cBsi3bIBaHUs». [IpuMepsl.

2. Cratuueckue W HECTAaTHYECKHME YJIEHBI Kilacca, B ueM paznuune? OcobeHHOCTH
noctyna K HUM? OcoOE€HHOCTH CO3/1aHUs U pa3MeEIleHUs B aMATH CTAaTUYECKUX U HECTaTHMYECKHX
YJICHOB JIaHHBIX Kiacca? Yem oTimvaercss MHTEpPPENC CTATUYECKOrO W HECTaTHYECKOTO0 METOoJa
kiacca? Ilpumepsbl.

3. Omnpenenuts kiaacc PointOnPlane (mouka na dexapmoeoii niockocmu) M ¢ €ro
UCIIOJIb30BaHUEeM Kilacc reomerpuueckux ¢uryp QuadrangleOnPlane — uemwipexyeonshux na
oexkapmogou naockocmuy (Y9ETHIPEXYTOJIbHUK 3a7aeTCsi KOOPAWHATAMU YETHIPEX ero BEpUIMH B
HOpsi/IKE IPOTUB YaCOBOM CTPEJIKH) B KOTOPOM ONPEAETUTh METO/Ibl: HEOOXOAUMbIE KOHCTPYKTOPBI
(c poBepKOl KOPPEKTHOCTH T'€OMETpUYECKOW (UTYpBl) U NECTPYKTOp; IMpeoOpa3oBaHUE B THUI
double (TpakTyercs kak BbIYHMCICHHE MEPUMETPA); MEepErpyKEHHbIE ONEpaluy CpaBHEHUs == u !=
(mpoBepseTcs COBNAJAECHNUE PA3MEPOB U PACIIONIOKEHUS ), CII0)KEHUE Yemblpexy20nibHUKa U MOYKU Ha
oexkapmogou niockocmu (TPAKTYeTCsl KaK CMELICHUE uemblpexy2oibHuKa Ha 3aJaHHBIA moukol
BEKTOD).

YTBep)KI[CHO Ha 3aCCJaHuH Ka(berLI TCOPpHHU YIIPYT'OCTH U BBIYMCIIMTEIILHON MaTeMaTHUKHU

nMmenu akagemuka A.C. KocMogamMuanckoro, mpotokos Ne 0T « » 20 1.
3aBeayromuit kadeapoit Cropoxes B. U.
DK3aMeHaTop Mouceenko . A.

Kpumepuu OUeHUBaHUA IK3aMeHa

Homep 3a0anusn Konuuecmeo 6annos
1 10
2 10
3 20
Bcero 6a10B 40

11. OBPA3EILl TECTOBOI'O 3AJIAHUSA — ne npedycmompero npoepammoti-
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12. KPUTEPUU OLIEHUBAHUSA
Ilo xypcy mpennosnaraercs MpoOBEJEHUE NPOMEXKYTOUHOM arTecTaluy B BHUJE MOJIYJIBHOIO

KOHTPOJIA, BBIIIOJIHCHUSA HH,I[HBH,HyaJIBHOI;'I TBOp‘IGCKOﬁ pa6OTBI M DK3aMeHa. JK3aMEH CAarT
CTYACHTHI C LCJIBIO MMOBBIIICHUA peﬁTHHFa.

Pacnpedenenue 6annos, Komopvie MOZym ROAYUUMb CHYOEHM bl
6 npoyecce uzyueHus OUCYUNIUHD

OpraHu3anuoHHoO- CpPC Bcero
yueOHast paboTa |Mogy.bHblii NuauBuayanbHas TBOpUYecKas padora
CTyACHTA KOHTPOJIb
Max 100 6amioB max 40 max 60 6amtoB 100
OayoB OaytoB
pa3paboTKa KJIaccoB

IlIxana coomeemcmeus 6a17106 HaIUIOHaJleOﬁ uiKaie

Ouenka Ouenka no OueHka 1o rocyJapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHINPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS mKaJje mKaJje (3auyer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (yIOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEey/10BJIETBOPUTENBHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOH ClIa4¥l P YCIIOBUU
00s13aTeNnpHOr0 Habopa JOMOIHUTENBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JlekurOHHBIE 3aHATHS TPOBOJATCS B AYAUTOPUU, OCHAILIEHHOW MYJIbTUMEIUNHON TEXHUKOU U
JIOCKOTA.

JlaboparopHble 3aHSATUS TPOBOASTCS B  KOMIBIOTEPHOM  Kjacce, 00OPYIOBaHHOM
KOMIIBIOTEPAMH C JIMOCH3UWOHHBIM IIPOrpaMMHBIM 06ecnequI/IeM, AOCTYIIOM K CETHU I/IHTepHeT,
CTOJIaMH, TOCKOM.

14. PEKOMEHJIOBAHHAMS JIUTEPATYPA

Hannume
Kou-Bo
3JIEKTPOH
Ne IK3EMILISIPOB o
HaumeHoBanue HOH
n/n B OM0/1HOTeKe BepCHE B
HouHY SEC
Ocnosnasa 1umepamypa
1. bya [I'pagun. OObBEKTHO-OPUEHTHPOBAHHBIK aHATU3 U
MPOEKTUPOBAHUE C TMpHUMepamMu mpuwioxkennit Ha CH+ /
I'pamu byu ; Ilep. ¢ anrn. nox pen. M. Pomanosckoro, O. 2
AHnpnpeeBa. - 2-¢ m3a. - M. : BUHOM ; CII6. : HeBckuit
muanekT, 1999. — 560 c.
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NBanosa I.C. OOBEKTHO-OPUEHTUPOBAHHOE
nporpaMMUpoOBaHue : Yued. ISl CTYACHTOB BY3O0B,
oOy4aromuxcs 1o HAIPAaBJICHUIO MOJITOTOBKU
JTUTUIOMUPOBAaHHBIX  crienuanuctoB  "MHpopmatuka U
BeluMciauTenbHag Texuuka' / I.C. HMsamoma, T.H.
Hunuymxkuna, E.K. I1yraues; Ilox pen. I'.C. MBanoBoii. - M. :
N3n-8o MI'TY um. H. O. baymana, 2001. - 317 c.

Kanoepos, C. A. IIporpammupoBanue Ha si3pike C++ @ Yue0.
nocobue / C. A. Kamoepos ; Jlonen. Hai. yH-T. - JloHelK :
IOro-Boctok, 2002. - 224 c.

Kanoepos, C. A. IIporpammupoBanue Ha si3bike C++ @ Yue0.
nocobue / C. A. Kanoepos ; Jlonen. Hail. yH-T. - 2-¢ U3]. -
Honenk : FOro-Boctok, 2004. - 237 c.

65

Kanoepos, C. A. IlporpammupoBanue Ha si3bike C++ : yue0.
nocobue / C. A. Kanoepos ; Jloneukuii Hail. yH-T. - 1U3x. 3-
e. - Jlonenx : FOro-Boctok, 2009. - 298 c.

92

Jladope, P. OOBEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanne B C++ [Tekcr] / P. Jladope; [mep. c
anrn. A. Kysneuosa). - 4-e uzn. - M. [u ap.] : [Turep, 2008. -
923 c.

Jleonenko, A. B. OOBEKTHO-OPUEHTUPOBAHHBIN aHATH3 U
npoekTrpoBanue ¢ ucronaszoBanneM UML u IBM Rational
Rose : yue6. mocobue / A. B. Jleonenkos. - M. : Untepuer-
yH-T uHpOpM. TexHojorui : bunom. JIa6. 3nanwmii, 2006. -
320 c.

[TaBnosckas, T. A. C/C++ IlporpaMmMmupoBaHue Ha S3bIKE
BBICOKOTO YPOBHS : Y4eOHHUK JJIsi BY30B IO HAIPaBICHUIO
"Unpopmaruka u Bolumci. TexHuka / T. A. IlaBnoBckas. -
M. u np. : ITutep, 2008. - 461 c.

[TaBnoBckas, T. A. C/C++. IlporpaMMupoBaHie Ha SI3bIKE
BBICOKOT'O YpOBHS : yueo. JUISt CTYZICHTOB
BY30B,00yuaromuxcsi mo HampasieHuto "HMHpopmatuka u
Bbruncyut. Texuuka" / T. A. [1aBnoBckast. - Mocksa [u ap.] :
ITutep, 2009. - 460 c.

22

10.

[TaBnoBckas, T. A. C/C++. [IporpamMmupoBaHue Ha SI3bIKE
BBICOKOI'O YpOBHS : yueo. JUIS CTYZEHTOB
BY30B,00yvarommxcs Mo HampasieHuto "MHpopmaTtuka u
Bbruncint. Texauka" / T. A. TlaBnoBckas. - Mocksa [u ap.] :
ITnurep, 2010. - 460 c.

32

11.

Iom, Alipa. OOBEKTHO-OPUEHTHPOBAHHOE
nporpammupoBanue Ha C++ / Aiipa [loim; Ilep. ¢ anrn. /.
KoBanpuyka. - 2-e¢ uzn. - M. : BUHOM ; CII6. : HeBckuii
mmaiekT, 1999. - 464 c.

12.

Crpayctpyn, b. S3sik mporpammupoBanus Cu ++ / b.
Crpayctpyn ; mep. ¢ anria. M. I'. Iluronkmua, B. A.
Saunnkoro. - Mocksa : Paguo u cBsi3b, 1991. - 348 c.

13.

Crpayctpyn, b. S3bik mporpammupoBanus C++ / beepH
Crpayctpyn ; nep. ¢ anria. C. Aaucumona, M. KonoHosa ;
non pea. @. AugpeeBa, A. YmakoBa. - cneu. u3fa. - M. :
bunom-IIpecc, 2008. - 1098 c.

14.

byd, I'pagun. OOBEKTHO-OPUECHTUPOBAHHBIM aHAN3 H
OPOCKTHPOBAHUE C MpHMEpaMu mpuioxkeHnit Ha CH++ /
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I'panu byu ; Ilep. ¢ anrn. nox pen. M. Pomanosckoro, O.
AnnpeeBa. - 2-¢ m3a. - M. : BUHOM ; CII6. : HeBckwuit
muanekt, 1999. — 560 c.

Jonoanumenvnas numepamypa

15. | Knyr, J. D. UckyccTBo nporpammupoBanus 1t OBM : [B
7 1.] : Ilep. ¢ aurn. T. 1 : OcHoBHble anroputmsl / Tlep. ¢
auri. I'. I1.babenko, FO. M.baskosckoro ; ITox pen. I'. II.
ba6enko, B. C. llltapkmana. - M. : Mup, 1976. - 735 c.

16

16. | Knyt, . D. UckyccrBo nporpammupoBanus st OBM : [B
7 1.] : lep. ¢ aurn. T. 2 : Iloxy4yuciaeHHbIE alITOPUTMBI /
ITep. c anru. I'. I1. babenko u ap. ; Ilox pexn. I'. I1. babenko.
- M. : Mup, 1977. - 724 c.
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17. | Kayt, J. D. UckyccTBo mporpammupoBanus 1t OBM : [B
7 1.] : Tlep. ¢ anrn. T. 3 : CoprupoBka u mouck / Ilep. ¢
aurin. H. W. BseroxkoBoit u gnp. ; Ilog pea. HO. M.
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15. HH®OPMAIMOHHBIE PECYPCBbI

(¢ ykazanuem nazsanus u NOAHO20 INEKMPOHHO20 AOpeca)
1. OcHoBbl IPOrpaMMUPOBAHUS Ha A3BIKE C++: VYueOHoe nocobue
http://tk.ulstu.ru/lib/books/lang_c_1.pdf
2. Hcnonp3oBaHue BU3yanbHbIX KOMIIOHEHT B C++ Builder: MeToanueckue ykazanus K
J1ab0opaTOpHBIM paboTaM IO MPOrPaMMHUPOBAHHIO
http://pnu.edu.ru/media/filer _public/2013/03/04/mu_builder.pdf
3. CTpyKTypbl IaHHBIX U AITOPUTMBL: TPOrpaMMUpOBaHue Ha si3bike C++: Yueb, mocobue B 2 .
Yacts 1 https://studfiles.net/preview/6324253/
4. Kpatkuit CIIPAaBOYHHUK o SI3BIKY IIpOrpaMMHUpPOBaHHU 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 JloHeukoro HamuoHanpHOro yHuBepcutera. Cepust A: EcTecTBeHHBIE HayKH
http://donnu.ru/vestnikA/archive

16. MPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopniopatusnas nuniensust JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas nuuensus JOHHY nuuensus Ne 46472919);

PabGouasi mporpamma paccMOTpeHa W TIepeyTBEepJKJeHa Ha 3acefaHuu Kadeapbl TEOpUHU
YOPYTrOCTH U BBIYUCIUTEIBHOW MaTeMaTuku uMeHun akajgemuka A.C. KocMogamuanckoro
¢ u3MeHeHus MU (6e3 n3mMeHenwuii) Ha 20 TOJI.

[TpoTokom Ne OT « » 20 T.

3aBeayromuit kadeapoit Cropoxes B. 1.



http://tk.ulstu.ru/lib/books/lang_c_1.pdf
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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
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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
http://donnu.ru/vestnikA/archive
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Pabouass mporpamMMa paccMOTpeHa M TeEpeyTBEpXkJICHA Ha 3aceJaHuu Kadeapsl Teopuu
YOPYTOCTH U BBIYMCIUTEILHOM MaTeMaTuKu uMeHH akajgemuka A.C. KocmMogamuanckoro

¢ u3MeHeHusIMH (0e3 n3menenuit) Ha 20 TOJI.
IIporokomn Ne OT « » 20 T.
3aBenyrommii kKageapoit Cropoxes B. U.

PaGouas mporpamma paccMOTpeHa W NEepeyTBEp)KIEHa Ha 3acellaHuM Kadeapsl TEopUH
YIPYTOCTH U BBIYMCIUTENIBHON MaTeMaTuku nMenu akagemuka A.C. KocMonamuanckoro

¢ u3MeHeHusIMU (06e3 n3MeHeHwui) Ha 20 TO/I.
[Ipotokon Ne OT « » 20 T.
3aBenyromnuii kageapoit Cropoxes B. 1.

Pabouas mporpamma paccMOTpeHa M MEpeyTBEp)KICHa Ha 3acelaHud Kadelpbl TEOpHH
YIPYTrOCTH M BBIYUCIIUTEIILHOW MaTeMaTHKU UMeHH akanemuka A.C. KocMonamuanckoro

¢ m3MeHeHusIMH (0e3 n3meneHui) Ha 20 TOJI.
IIpotokomn Ne OT « » 20 T.
3aBenyromnmii kKageapoit Cropoxes B. .

PaGouass mporpamma paccMOTpeHa W NepeyTBEp)KIeHa Ha 3acellaHuM Kadeapsl TeopHu
YIPYTOCTH U BBIYUCIUTENbHON MaTeMaTuku uMenu akagemuka A.C. KocMonamuanckoro
¢ u3MeHeHusIMu (0e3 u3menenui) Ha 20 TO/I.

[Tpotokomn Ne OT « » 20 T.

3aBenyromuii kageapoit Cropoxes B. U.



