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PabGouas mporpamma y4ueOHON mucruuimHbl «OOBEKTHO-OpUEHTHPOBAHHOE IPOrpaMMUPOBAHUE U
cragnaptHas 6uOaroTexka C++ B YMCIIEHHBIX METOJaX MCCIIEIOBAaHUs MoJenel 1eopMUPOBaHU»
cocTaBlieHa Ha OCHOBaHMU DenepanbHOr0 TrocyIapcTBEHHOTO 00pa30BaTEeNIbHOTO CTaHJapTa
BBICIIET0 OOpazoBaHusi — OakamaBpuar 1o HampaBieHuio noarotoBku 01.03.02 I[Ipuknanxas
MaTeMaTHKa ¥ HH(pOpMaTHKa, YTBEPKIEHHOTO IpHKa3oM MuHHUCTepcTBa 00pa3oBaHMs W HAYKH
Poccumiickoit ®@enepanuu ot «10» stHBaps 2018 r. Ne 9; I'ocynapcTBeHHOro 00pa3zoBaTeIbHOIO
cranapta Beiciero oopaszoanus (I'OC BO) Jlonenkoi#t Hapomauoit Pecriybmuku (JIHP) (mpoekra)
no HampaBieHuto moarotoBku 01.03.02 [puxiagnas maremaruka u uHbopmatuka; [lopsaka
OpraHuM3auuy  y4eOHOro  mpouecca B 00pa3oBaTeNbHBIX  OpPraHU3ALMAX  BBICIIETO
npodeccuoHaibHOro obpazoanus Jlonenkoir Hapoauoit PecyGamku, yTBEpXKISHHOTO MPUKA30M
MunucrepcrBa o6pasoBanus u Hayku Jlonenkoit Haponuoit PecriyOmuku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWSIMH ¥ JONOJHEHWsMHM); y4eOHOro IUlaHa W OCHOBHOH mpodeccuoHaIbHOM
o0Opa3oBaTeNlbHOM TporpaMMbl  BhIcIIero oOpa3oBaHusi HampasieHus noarorosku 01.03.02
[TpukinagHas maTeMatuka U uHpopMmaThka npoduas [TpukiagHas mareMaTHka U HHPOpPMATHKA,
pa3paboTaHHBIX B ["ocynapcTBeHHOM o0pa3oBareIbHOM YUPEXKICHUU BBICLIETO
npodeccHOHAILHOTO 00pa3oBaHus «/{oHeNKui HaIlMOHAIBHBIM YHUBEPCUTETY.

Pazpaborumk:
npod. kadenpsl TEOPUU YIPYTOCTH U BEHIYUCIUTEIHHON MaTEMaTHKU
uM. akagemuka A.C. KocMomaMuaHCKOTO,

1-p pu3.-MaT. HayK, TOIEHT N.A. MouceeHko
O

Pabovas mporpamma yueOHOW IHCHUWIUIMHBI YTBEpXKJAE€HA Ha 3acelaHuM Kadeapsl TeopHu

YIPYTOCTH ¥ BEIYHCIUTEIbHOM MaTeMaTHky uM. akanemuka A.C. KocMoamuanckoro

[Tporoxon Ne 15 ot «12» anpens 2021 r.

3aB. kadeapoil TEOPUHU YIPYTOCTH U BBIYUCIATEIHLHON MaTeMaTUKH 9

nM. akagemuka A.C. KocMomaMmuasckoro R B.A. Cropoxes

PaGouas mporpamMma y4eOHOW JHUCHUIUIMHBI OJ00peHa Yy4eOHO-METOIUYECKOM KOMHUCCHEH
(bakynpTeTa MaTeMaTUKU ¥ HHPOPMAITUOHHBIX TEXHOIOTHH

[IpoTokon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yueOHO-METOAMYECKONH KOMUCCHH W

(akynapreTa MaTeMaTUKU U HHPOPMAITMOHHBIX TEXHOJIOTHI JL.N. CensixoBa




1. OBJIACTb IPUMEHEHUWSA U MECTO JUCHUIIJIMHBI B YYHEBHOM ITPOLTECCE

VYyeOnas aucuumanHa «OOBEKTHO-OPHUEHTUPOBAHHOE IMPOTPAaMMHUPOBAHUE U CTaHAapTHas
6ubmmoreka C++ B UHCICHHBIX METOJIAX UCCIEIOBaHU MojeNel 1eOpMUPOBAHUS» OTHOCUTCS K
0a30BON YacTu 0Opa3oBaTeNbHOW MporpamMMmbl. JIJisi M3ydeHUs] JaHHOW Y4eOHOW JTUCIUTIIIUHBI
HEOOXOUMBI 3HAHUS U YMEHUS, (GOpPMUPYEMBIE npeduecmsyowumu oucyuniunamu — "SI3pIku u
MeToAbl TporpammupoBaHus’, "OmnepanuoHHbIE CHCTEMBI", "APXUTEKTypa KOMIIBIOTEPOB",
"JluckperHass MaTemaTHka'. 3HaHHUS W YMEHHUs, IOJYyYEHHBIE B XOJ€ M3YyYEHHUS IUCLUILIMHBI
«OO0BEKTHO-OPUEHTHPOBAHHOE MTPOrPAaMMHUPOBAHNE U CTaHAapTHast 6ubaroTeka C++ B YUCIEHHBIX
METOMAaX HCCIEAOBaHUS Mojeneld JeOpMUPOBAHMS» SABISIOTCS OCHOBOM NSl  M3YYEHUs
nociedyowux — JTUCUUIUIMH:  «SI3bIkM  pa3pabOTKM  CHELMATU3WPOBAHHBIX  MPOrPAMMHBIX
NpUIoKEeHUN», «Teopust aBTOMATOB M (OPMATIBHBIX S3BIKOBY». YueOHas aucuuiuinHa «OObeKTHO-
OpUEHTUPOBAHHOE NMPOTrPaMMUPOBAHKE U cTaHIapTHas Oubnnoreka C++» MOXKET paccMaTpuBaThCS
KaK €CTeCTBEHHOE IPOI0JDKEHNE QyHIAMEHTAIBHBIX KypcoB «OCHOBBI HHPOPMATUKN» U «SI3BIKH U
METOJbl IporpaMMupoBaHusi». Ha ocHoBe 0a30BBIX KypcOB, B KOTOPBIX H3y4aeTcsl S3bIK
nporpaMmupoBanus C++ mpexie BCero ¢ TOUKU 3pEHMsI METO/I0B IPOLENYPHOTO U CTPYKTYPHOIO
IPOrpaMMHUPOBAHUS, B JAHHOM Kypce Ha ocHoBe C++ u3yuyaeTcsi 00BEKTHO-OPUEHTHUPOBAaHHAs
TEXHOJIOTHUS (TMapagurma) IporpaMMHUpPOBaHMs — HanboJiee pacpoCTpaHeHHas: U BOCTpeOOBaHHAs B
HACTOsAIIEee BpeMsi, KOHIICHTPUPYIOLIAscs OOJIbIIe Ha CBA3SIX MEXKIY 00beKTaMH, GyHKIIMOHATIbHBIE
BO3MOXXHOCTH M CTPYKTYpYy KOTOPBIX 33Jal0T KJacchl (TUIBI JaHHBIX, OIpEJeIeHHBIC
MoJIb30BaTeIeM), YeM Ha nerainsax peanusanuu. Mzydenune OOIl Ha mpumepe MMEHHO OOBEKTHO-
OPUEHTHPOBAHHOTO s3bIKa nporpammuposanus C++ ([9], [14]) uenecoobpasHo, B IEpBYIO O4epeib,
o MpUYMHE ero Hauboyiee TEOPETHUYECKHU BBIACPKAHHOCTH B 3TOH wacTtu. Jlpyrue S3bIKH,
nognepxkuBatonire uaen OOIN, Takue, kak Object Pascal [4], Java [7], pa3pabaTbIiBaiuCh B IEPBYIO
ouepellb C yderoM yaoOcTBa MPOrpaMMHUPOBAaHMS 3a7ad B COOTBETCTBYIOUIMX IPEAMETHBIX
obOmactsax. B paHHOW nucnumimHe H3y4yaeTcss TakKe CTaHgapTHas Oubmuoreka s3pika CH+,
BKJIIOYAIONIAsl CTAaHAAPTU3UPOBAHHYIO HaACTporKy STL, mpenocTaBisionlyl0 BbICOKOYPOBHEBBIE
CTPYKTYpBI: CTPOKH, BEKTOpa, JEKH, CIUCKH, MHOXXECTBA, MYJIHTHUMHOXECTBA, OTOOpa)XKeHUS,
MYJIBTHOTOOpaXEeHHs, KOTOPble MOTYT 00pabaThiBaThCs yHUBEpCcalbHbIMHU ainroputMamu. STL -
yYHUKaJbHast OMOMMOTEKa, 3a CUeT BIIOXKEHHOrO BhICIIEr0 HcKyccTBa C++ HpOrpamMMHUCTOB,
MPUHLIMITHATILHO U3MEHUBIIAsl KaK BHEUIHIOIO CTOPOHY TaK M BHYTPEHHEE CoJiep:KaHue IMpoliecca
paszpabotku mpunoxeHnid Ha C++. Mcrnonb3oBaHre KOHTEHHEPOB MO3BOJSIET 3HAYUTEIBHO IMOBBICHTH
HaACKHOCTD MPOrpaMm, UxX MEPCHOCUMOCTL U YHUBCPCAJIbHOCTD, a4 TAKXKC YMCHBIIUTL CPOKU UX pa3pa60TKH.
OcHoBHBIM nocTouHcTBOM OuoOanorekn STL CH++ sgBiageTca TO, YTO OHA JEHCTBUTEIBLHO
CTaHJapTHasl, T.€. BXOAUT B CTaHJApT M OO0s3aTeNbHA JJIS pealn3aluu JIOOBIM KOMIUIATOPOM,
yaoBieTBopsitomieM crangapry C++. Oty Oubnmoreky mnomaepkuBaeT u JyereHaapabsii UNIX-
komnwsitop GCC, u Visual Studio C++.NET, u C++ Builder, u Dev-C++, B o0mmem, mro0oi
"xxuBoit" komnuaATop. [1o3ToMy BHOJIHE 3aKOHOMEPHBIM MOXHO CUMTATh YTBEPXKIEHHUE, YTO, HE
3Hasg STL Henb3st cuutaTh cedst npodecCHoHaIBHBIM porpaMMucToM C++.

[IpenBapuTenbHble TPeOOBAHUS K CTYJICHTAM.

1. 3naHuMe O0gHOrO M3 KJIACCUYECKUX MPOLETYPHO-OPUEHTUPOBAHHBIX SA3BIKOB, IPEANOYTUTEIBHO

a3pika C.

2. 3HaHuUA B OO0JIACTH AaJTOPUTMHUYECKOM JEKOMIIO3MLUH, OCHOBHBIX CTPYKTYp MJaHHBIX U
TEXHOJIOTHI paOOThI C HUM.

3HaHNE OCHOB TEOPUU MHOMKECTB.

4. OcBoenue KypcoB «OCHOBBI HHPOPMATUKIY, «SI3BIKM U METOBI POTPAMMHUPOBAHMSD.

w

2. CTPYKTYPA JUCHUIIJIMHBI

XapakTepucTuka y4eOHOW AUCHUIUINHBI dopma o0yueHHs




Ounas

Hanpasnenne noarotoBku

01.03.02 IlpuknanHas MareMaTuka 1 HHPOpPMaTHKa

[Tpodwib [TpuknagHas MaTeMaTuka 1 HHQOPMATHKA
OO6pasoBarenpHast mporpaMma bakanaBpuat
Keanmudukarms AxkaneMu4ecKuii OakaiaBp
KonndecTBo comepKaTeabHbIX MOIYJICH U TEM 3 (15)

Jucuunirza 6a30Boii / BApuaTUBHOM yacTu
00pa3zoBaTenbHON MTPOTrPaAMMBI

ba3oBoli yactu

DOopMBbI KOHTPOJISI

1 MonyNIBHBII KOHTPOIIB,
9K3aMEH B 3-M CEMECTpE

T'ox moaroTOBKM 2
Cemectp 3
KonuduecTBO 3a4eTHBIX €IUMHHI] 5
KoauuecTBo yacoB Bcero 180
B T.4..
- JICKIIUOHHBIX 54
- IPAKTUYECKUX UM CEMUHAPCKUX
- 1a00paTOPHBIX 36
- CaMOCTOSITEIILHOM pabOThI 90
B T.4. UHJIMBUAYAJIbHOE 3aJJaHUE -
HenenrHoe KOJIMYECTBO YacoB 5
B T. 4.. - ayAUTOPHBIX 5
- CaMOCTOSITEIbHON PabOTHI CTY/ICHTA 5

3. OIMCAHUE JUCHUIIJIMHBI

Hemn U3y4YeHHs

JMUCIUILIHHBI

«OBBEKTHO-OPUEHTUPOBAHHOE

INPOI'PAMMHWPOBAHUE N CTAHJAAPTHASA BUBJIHOTEKA C++ B YACJIEHHBIX
METOIAAX NCCJIIEJOBAHUA MOJAEJEN TE®@OPMUPOBAHUS»:

Ilenu yueOHON TUCIUIUINHBL.

1. H3yueHune OCHOB KJIAcCHUECKOH TeOpUH 0OBEKTHO-OPUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHUS, B

TOM YHUCIJIC:

- IIYTH 3BOJIOLUHU TEXHOJOTMHA MPOrpaMMUPOBAHUS OT AITOPUTMUYECKOTO K OOBEKTHO-

OpUEHTUPOBAHHOMY;

- OCHOBHBIX TPUHITUIIOB OOBEKTHO-OPUEHTHPOBAHHOTO TMOCTPOCHHUS MPOTPAMMHBIX CHCTEM
(A6ctpakmus, Uakancynsuus, Hacnenoanue, [lomumopdusm);,
- TIOHATUN KJIACCOB, OOBHEKTOB, B3aMMOOTHOIIICHUN MEXIYy HUMH, a TaKKE MHOTOYPOBHEBOM

monenu OMG.

2. q)OpMI/IpOBaHI/Ie IIOHUMAaHUA UACOJIOTHUN U KIIHOYEBBIX ACIICKTOB OGBGKTHO-OPI/IGHTI/IpOBaHHOI‘O
porpaMMHUpOBaHus Ha si3bike C++, MOCTATOYHOTO Ui MPAKTHYECKOTO HCIOJIB30BAHUS B
mpolrecce JanpHedIero oO0ydeHUss W B MpodeccHoHANbHOU cdepe, MoTydeHHEe HaBBIKOB
pa3paboTku nporpamm B cpeae Microsoft Visual Studio.

3. H3yuenue cpenctB 00bEKTHO-OPUEHTUPOBAHHOTO M 00OO0OIIEHHOTO MPOTPAaMMHUPOBAHUS S3bIKA

C++.

4. @®opmupoBaHUE IIOHMMaHUS UACOJIOIMH OPraHU3allid, CTPYKTYPbl U METOJOB UCIIOJIb30BaHMS

cTaHJapTHOW OumOmmorekn s3pika C++ B 00beMe,

AO0CTAaTOYHOM JJIsI IMPAKTHUYCCKOI'O

MPUMEHEHHUS B MIpOLIecce NaibHeero o0ydeHus u B mpodeCcCUOHaIbHOU cdepe.

3az[aq1/1 V‘-IG6HOﬁ JUCITUITIIMHBI.

1. Ilo3HakOMHUTH C TEOPETUYECKUMHU OCHOBAMU M MNPUHIUNAMH OOBEKTHO-OPUEHTHPOBAHHOIO

IIPOrpaMMUPOBAHUS.




2. W3yunth 0COOEHHOCTH peanu3ali OO0BbEKTHO-OPHEHTUPOBAHHOTO TIOJXO/Aa B  SI3BIKE
nporpammupoBanus C++.

3. CdopmupoBaTh  NpaKkTUYECKHE yMEHHS W  HABBIKH  HWCIOJIB30BaHUS  OOBEKTHO-
OPUEHTUPOBAHHOTO MOAX0/1a K IPOrPAMMUPOBAHHUIO.

4. HayuuTh CTYIOGHTOB pa3pabaTeiBaTh B COOTBETCTBHM C TapajurMod  OOBEKTHO-
OPUEHTUPOBAHHOTO  MPOrPaMMHUPOBAHUSA  KOMIIBIOTEPHbIE  MOJETH  peallbHbIX |
KOHIIETITyaIbHBIX ~ CHUCTEM, COOTBETCTBYIOIIMX HampasieHuto mnoxaroroBku  01.03.02
«[Ipuknaanas MaTeMaTHKa U HTHPOPMATHKA.

5. Ilo3HaKOMHUTH C OCHOBHBIMHU CTPYKTYPHBIMU 3JI€MEHTaMH CTaHIApTHOW OMOIMOTEKH S3bIKa
C++ Bruttouast STL:

- CTaHJapTHHIMH KOHTCHHEPHBIMH KJIACCaMH, peau3yIOIMMHU Hanbojee pacipoCTpaHeHHbIE
CTPYKTYphl Ul XpaHEHUS JaHHBIX - BEKTOpPAMHU, JE€KaMH, CHHCKaMHU, MHOXXECTBAMH,
MYJIbTUMHOKECTBAMHU, OTOOPaKEHUSIMU, MYJIbTHOTOOPaKEHUSIMH;

- CTaHJapPTHBIMHU YHUBEPCAJIbHBIMH aJITOPUTMAMHU, UCTIOJIB3YIOIIUMH 3TH KOHTEHHEPHI;

- WTepaTopamH, IpeIHa3HAUYEHHBIMU IS OpraHU3allMM YHU(PHUIMPOBAHHOTO JOCTYyMa K
3JIEMEHTaM 3TUX KOHTEHHEPOB.

6. ChopmupoBaTh NpakTHUECKHE YMEHHs M HaBbIKM wucnoib3oBaHus STL mpu paspaboTke

npuioxkeHuid Ha C++ ams mojened peajbHbIX U KOHUENTYalIbHBIX CHCTEM, COOTBETCTBYIOIIMX

HanpasieHuto noarorosku 01.03.02 «Ilpuknaanas MmareMaTHka U UHPOPMATUKAY.

TpebGoBanus K pe3yjabTaTaM OCBOEHUS] TUCHUILIMHBI. [Iponecc u3yyeHUs: AUCHMUITITUHBI
«OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAaMMHUPOBAHNE U CTaHAApTHasE OubmroTeka C++ B YMCICHHBIX
METOJIaX HCCIeNoBaHus Mojenell aeopMUpoBaHUS» HANpaBiieH Ha (POpMHpPOBAHUE 3JIEMEHTOB
ciaenyomux kommereHuuil B coorBerctBuu ¢ ®I'OC BO PO, TOC BO [HP (mpoekrt) mo
HarnpaBieHuto moarotoBku 01.03.02 Ilpuxknamgnas marematuka W WHGOpPMATHKAa W OCHOBHOM
npodecCHOHATBLHONM  00pa30BaTeNbHOM  MpOrpaMMbl  BBICHIETO  OOpa30BaHUS  HAIpPaBJICHHUS
noarotoBku 01.03.02 Ilpuknagnas maremarnka u wuHbopmaruka, npodwrss: «lIpukmannas
MaTeMaTHKa U HH(POPMATHUKA»:

Oowenpogpeccuonanvnvie komnemenyuu (OIIK):

CnocobeH npuMeHsITh (yHIaMeHTAIbHBIC 3HAHUS, TIOJTYYCHHBIC B 00JIaCTH
OIIK-1 | maremaTuueckux u (WJIM) €CTECTBEHHBIX HAayK, U UCIIOJIb30BATh UX B
npodecCuoHaNbHOM JesITENbHOCTH

1
Ilpogheccuonanvnvie komnemenyuu (I1K):

Cnioco6eH mpoBouTh 00pabOTKY M aHATIU3 HAYYHOU HH(POPMAIIUK U PE3YIIHTATOB

TK-2 HCCIeI0BaHuN

WHINKATOPBI JOCTHIKEHHS] KOMIETEHIHHA U Pe3yibTaThl 00ydeHmsi’. JlOCTHKCHHE
KOMITCTCHIIMI OIEHUBACTCS HA OCHOBE TAKMX WHAMKATOPOB M COOTBETCTBYIOUIMX MM PE3yJbTAaTOB
o0OydeHus:

Obwenpogeccronanyu HNuauxaropsl PesyabTarsl 00yuenust
ble KOMIIETeHIIUH
OIIK-1. Cniocoben OIIK-1. U-1. 3HaeT OCHOBHBIE TEOPETUUECKHUE TTOHSITHS
HPUMEHATH [Ipumenser 00BEKTHO-OPUEHTHPOBAHHOTO MOIX0a K
dbyHIaMeHTalIbHbIe 3HAHMS, OCHOBHBIE IPOrpaMMUPOBAHHIO

! Ecim TIK B3sita M3 mpo(hecCHOHATBHOTO CTAHAAPTA — MOXKHO yKa3aTh Ha3BaHHE NpoQCTaHmapTa, KeM M KOTIa
YTBEPKICH, PETHCTPALMOHHBIA HOMEP podcTanaapTa
KonmgecTBo HHANKATOPOB IO KaXKAOH KOMIIETSHIIUN MOKET BapBHPOBATHCS (OT OXHOTO U Ooree).



MOJTyYCHHBIC B 00J1aCTH
MaTeMAaTHYECKUX U (WITH)
€CTECTBEHHBIX HaYK, U
WCIOJIb30BaTh UX B
npodecCHOHATbHON
JESITEIIbHOCTH

ITOJIOXKCHHUA U
KOHIICIIIINHA B

3HaeT CHHTAKCUYECKHE U CEMAaHTHICCKHUE
ACIICKTHI pCajin3daluun 00BEKTHO-

obsacTu OPHEHTUPOBAHHOI'O MOAX0/1A B A3BIKE
MaTeMaTHUYECKUX | mporpaMmupoBanus C++
HayK ¥ OCHOBHYIO | YMeeT aHaJIu3upOBaTh MPEIMETHYIO
TEPMHUHOJIOTHIO 00JIaCTh peIaeMbIX 3a/1a4 C IEIIbI0
IPU pEeLIeHUN UCIOJIb30BaHUs 00BEKTHO-
3a1a4 OPUEHTUPOBAHHOTO MOAX0/1A JJIS UX
npoeCCUOHATIBHON | peanu3alnui, pa3padbaTeiBaTh 00BEKTHYIO
NEeATENBHOCTH MOJIEJIb TPOTPAMMBI
VYMmeer pazpabaTbiBaTh allrOPUTMBI
MPUMEHUTEIHHO K METOLy OOBEKTHO-
OPHEHTUPOBAHHOT'O MPOrPaMMHPOBAHHUS
3HaeT OCHOBHBIE A3Talbl MPOEKTUPOBAHUS
00BEKTHO-OPUEHTHUPOBAHHBIX
IIPUIIOKEHUN
3Haer CTaHJIapTHbIE KOHTEHHEpPHbIE
KJIaCChI, peanu3yomue Haunbosee
paclpoCTpaHEHHbIE  CTPYKTYpbl  JJIs
XpaHeHUsT JaHHBIX — BEKTOpa, [CKH,
CIMCKHM, MHOXECTBA, MYJIbTUMHOXXECTBA,
0TOOpaKEHHSI, MyJIBTHOTOOPAKEHUS
Ymeer Ha OCHOBE 00BEKTHO-
OPUEHTHUPOBAHHOTO  IOAXOJAa  pElaTh
OIIK-1. U-2. IIPAKTUYECKUE 3a1a4d IIPOrPaMMHUPOBAHUS
[Ipumenser Ha s3plke C++ C  UCHOJB30BaHUEM:
OCHOBHYIO MHKAICYISILAN PA3JINYHBIX THIIOB AAHHBIX
TEPMHUHOJIOTHIO | U METOAOB B KJIACChl; IPOCTOr0 U
MaTEeMaTHYeCKUX | MHOXKECTBEHHOI'O JI€peBa HACIEAOBAHHS;
HAyK U noauMopdusma; 00paboTKH UCKITIOUEHUIH;
MaTeMaTH4ecKkue | MalJIOHOB KJIACCOB,

00BEKTHI TPH
pELICHUH 33124
npodeccroHabHOI
JEATSILHOCTH

YMeer  aHanmu3MpoBaThb  NPEAMETHYIO
o0jacTh pemaeMblXx 3agad € Lelblo
HCIOJIb30BaHUsl JTOCTYIHBIX CTPYKTYPHBIX
anemenToB STL B paspabaTeiBacMoOit
00BEKTHOM MOJIEIH IPOTPAMMBI

YmMeer BBIOMpaTh METOABI U CPEACTBA IS
peanu3aluu MPOTPAMMHBIX TPOEKTOB C

HCIOJIb30BAHUEM CTPYKTYPHBIX 3JIEMEHTOB
STL

Bnaneer HaBplkamu ucrionb3oBanusa STL
npu pazpaboTke mpuioxeHuid Ha C++ ams
MOJEJICH pealnbHBIX M KOHLENTYaJIbHBIX
CUCTEM, COOTBETCTBYIOIIUX HAIPABICHUIO
noarotoBku «lIpuknannas MaremaTtnka u
nH(POPMATHUKA»

IIpodeccnonanbHbIC

HNuaukaropsl

Pe3yabrarhl 00y4eHHs




KOMIICTCHIIUHN

ITK-2. Cnocoben
MIPOBOJIUTH 00Pa0OTKY H
aHaJIU3 HaAy4HOU
nHpopManuu u
pe3yJIbTaTOB UCCIECAOBAHUI

3Haet poab U MecTo «OOBEKTHO-
OPUEHTUPOBAHHOTO MMPOTPAMMHUPOBAHUS U
cTannaptaHoi oubnamorexku C++ B
YHCJIEHHBIX METOJaX UCCIIETOBAHUS
Mojienel neopMUpPOBAHMSI» B 3a]a9axX U3
cdepsl podecCHOHATBHON IeATETLHOCTH
1 B 0011 eCTECTBEHHOHAYYHOU KapTUHE
Mupa

[K-2. U-1. 3HaeT METO/Ibl ¥ IIPUEMBI PELLIEHUS
OcymecTBiser npodeccrnoHabHO-OPHUEHTUPOBAHHBIX
cOop, 00paboTKy U | 3a1a4
00o001IeHHEe YMeer peain30BaTh Ha TPAKTUKE METOIBI
pe3ysIbTaToB U TIpueMBI perieHus 3a1a4 «O0beKTHO-
HayYHBIX OpPUEHTUPOBAHHOTO NMPOTPAMMHUPOBAHUS U
HUCCIIEI0OBAHUN B crannapTHor oubamorexku C++»
obnactu YMeer cucreMaTu3upoBaTh M 000011aTh
KOMITBIOTEPHO- WHCTpYMEHTaNIbHBIE cpecTBa «OOBEKTHO-
MaTEMaTHUYECKOr0 | OPHEHTUPOBAHHOTO NMPOTPAMMHPOBAHUS U
MOJICITHPOBAHHUS cTanapTHor oubamorexku C++» s
HUCCIIENOBAHUSA OOBEKTOB
pohecCHOHAIBHOM IeSATEbHOCTH
Brnazneer HaBbIkaMu moucka U BEIOOpa
WHCTPYMEHTAIBHBIX CPeaCTB «OOBEKTHO-
OpPUEHTUPOBAHHOTO NMPOTPAMMHUPOBAHUS U
cranfapTHoi 6ubnmorexku C++» npu
HUCCIIEIOBAHUN O0BEKTOB
poecCHOHAILHOM IeSATEHbHOCTH
3HaeT TeHJACHIIUU U TePCIEKTHUBRbI
pa3BUTUS 00BEKTHO-OPHUEHTUPOBAHHOTO
M0/IX0J1a B IPOrpaMMUPOBAaHUH
3Haer METOIBI OITMCAHUS,
KOHCTPYKTUBHOTO aHaIm3a,
(hopMaTM30BaHHOTO OTIHCaHUs
[1K-2. U-2. . npoOJIEMHBIX CUTYallui
Odopmsier YMeeT KpUTHYECKH MEPEOCMBbICIUBATh
PE3YIbTATHI HAKOIUICHHBIE 3HAHUS B COOTBETCTBHH C
Hay4YHO- XapaKTEepOM CBOEH MpodheCcCHOHATHHOM
UCCJICIOBATETILCKUX | ACITEITbHOCTU
pabot u Vmeer Ha OCHOBE 00BEKTHO-
BBIUMCIUTEIBHBIX | OPUEHTUPOBAHHOTO  TOJXOJA  peIIaTh
OKCIEPUMEHTOB B | MPAKTUYECKHE 3a/1a4H TIPOTPAMMHUPOBAHHS
COOTBETCTBUH C Ha s3bike CH++ ¢ UCHONIB30BAHUEM:
aKTyaJIbHBIMU CTaHJIapPTHBIX KOHTCHHEPOB STL;
CTaHJapTaMH CTaHJIaPTHBIX YVHHUBEPCATHHBIX
QITOPUTMOB,  00palaTHIBAIOIIUX  JTH
KOHTEWHEPHI

Brnageer onHUM U3 COBPEMEHHBIX S3BIKOB
IIPOrpaMMUPOBAHUs IPUMEHUTEIIBLHO K
TEXHOJIOTUU 0OBEKTHO-OPUEHTHPOBAHHOTO
IIPOrpaMMUpPOBaHUS




4. ®OPMbI OPT AHU3ALUY YYEBHOI'O NPOLIECCA U COJAEPKAHUE
JUCIATLITAHBI

Hucummumuaa  «OBBEKTHO-OPUEHTUPOBAHHOE T[MTPOTPAMMUPOBAHUE U
CTAHJAPTHAA BUBJIMOTEKA C++ B UYMCJIIEHHBIX METOJAX HCCJIEJJOBAHUS
MOJIEJIE JED®OPMHPOBAHWSI» mpemycMmarpuBaer ciemyiomme (OpPMBI  OpraHH3aLHH
y4eOHOTro mpolecca: JeKIHH, 1a00paTopHbIe 3aHATHS, CAMOCTOSTEIbHYIO PadOTy CTY/ICHTOB.

Marepnan m3naraeTcs C  HCIIOJIb30BAaHHUEM  OOBSCHUTEIBHO-WILTIOCTPATUBHBIX U
IBPUCTUYECKUX METOAOB IpenojaBanus. [Ipu mpoBeneHHH JeKUMH M JTAOOPAaTOPHBIX 3aHATHN
UCTIONB3YIOTCSl  MYJBTUMEAMHHBIC TPE3CHTAIlMH, pa3JaTOYHble MaTepHajbl, CICIHATbHOE
obopyoBaHue.

B yueOHOM mpomecce HIMPOKO NPHMEHSIOTCS AKTHBHBIE W WHTEPAKTUBHBIC (OPMBI
NpOBEeICHUS 3aHATHH (pa300p KOHKPETHBIX CUTYAIUi, TUCKYCCHS, ITOJIEMHKA), BHEAYIUTOPHAs
caMmocTosATeNbHas paboTa, OATPHO-PEHTHHIOBas CHUCTEMa OLEHKH YCHEBAEMOCTH, JHYHOCTHO-
OpUEHTHpOBaHHOE oOO0y4yeHHe, mnpobiaemMHoe oOydeHue. B ydeOHOM Tmpoliecce HCHOIB3YIOTCS
MHTEPHET-PECYPCHI 10 JAHHOMY KYpCY; pPacCCMaTpUBAIOTCS 33/1a41, MAaKCUMAJIbHO NMPHOJIMKEHHBIE K
KOHKPCTHBIM MPAKTUYCCKHUM CUTYyaAllUSAM, TCCThI, CAMOCTOATCIIbHAA pa60Ta; KOHTPOJIbHBIC pa6OTI>I.

CamocrosiTenpHas paboTa CTYAEHTOB NpelycMaTpHBaeT IOATOTOBKY K J1abOpaTOPHBIM
3aHATUAM, IIOATOTOBKY KOHCIICKTOB IO OTACJIBHBIM BOIIPOCAM HU3Yy4YaCMbIX TCM, U3YUYCHUC y‘{e6HOI>'I
¥ METOAWYECKOH JIUTEPaTypHl, BHITOJIHEHHE HHMBHUIYAIbHBIX 33aHUH.

Tematnuecknii mian «OBbEKTHO-OPUEHTUPOBAHHOE ITPOTPAMMUPOBAHME 1
CTAHJIAPTHASI BUBJIUOTEKA C++ B UUCJEHHBIX METOJAX UCCJIEJOBAHMS
MOJIEJIEl JE@OPMUPOBAHUSI»

Tembl \ Bonpocsl TeMbl

Moodynw 1.00vekmno-opuenmuposannasn napaouzma u 6a30evle Kiaccol.

Cooeporcamenvuwtii modyns 1.1. Hukancynayus.

Tema I. Kparkuii 0030p OCHOBHBIX MapaaurM mporpamMupoBanus. IlporeccHo-
O0bekTHO- opueHTHpoBaHHas mapamurma U s3blk  C. KpaTkuit 0030p KIIOYEBBIX
opueHTHpoBaHHa | KoHCTpykuuii C. AmumkartuBHas ((yHKIMOHANbHAs) napaaurma. [lapagurma
sl mapaaurma JIOTHYECKOT'0 MPOTrPaMMHPOBAHHS.

OOBEKTHO-OpPUEHTUPOBAHHAS TTapaaurMa. MeTo1010Tus pa3padoTKH 0OBEKTHO
OPHEHTUPOBAHHOTO TMPOTPaMMHOTO oOecrieueHus. [IpuHIMIBI  OOBEKTHO-

OPUEHTUPOBAHHOTO MOIX0/1a. Orarnbl 00BEKTHO-OPUEHTUPOBAHHOMN
METOJIOJIOTHH.
Tema 2. [Tonsitue kmacca, oobekTa, moisi, merofa. Onpenenenue 0a30BOro Kiacca.

Ba3zosble kiaaccbl | Cexim gocryma. O6macth BUIUMOCTH Kinacca. MHKancymsiums — 00beKTHO-
OpPUEHTHPOBAaHHAs XapaKTEPUCTHKA MOIYJbHOCTH. BHemmHuii unHTepderic u
BHYTPEHHSISI peau3alis HWHKAINCYJIMPOBAHHOTO TIPOTPAMMHOTO OOBEKTA.
XapakTtepHple Tpu3Hakd A(HOEKTUBHOM  HMHKAICYJSIMHM:  aOCTpaKIus,
00ILEeTOCTYIHBIN HHTEP(EHC U COKPBITHE peaTu3aliu.

Hoctym k oanemeHntam  knacca. (CTaTMYecKuMe  BJIEMEHTHI  KJlacca.
JpyxecTBeHHbIe Ki1acchl ¥ pyHKIMU. [IpocTpaHcTBa HMEH.

CrienmanpHble MeTObI Kiiacca. HazHaueHre KOHCTPYKTOPOB U JAECTPYKTOpa.
Koucrpyktop mno ymomuanuto. Ilapamerpu3oBaHHbIE KOHCTPYKTOPBIL
Konctpykrop konmpoBanus. JlectpykTop.

ODYHKIIMOHATHPHOE 3aMBIKAaHHE KaK MEXaHU3M Pa0OThI CHEMATBLHBIX METOJIOB




Kjlacca TI0 CO3/IaHUI0 W YHUYTOXKEHUIO OOBEKTOB.
HCIIOIL30BaHUE aBTOMATHYECKHA CT€HEpPHPOBAHHBIX
CIIELUATIBLHBIX METO/IOB.

OrpanuyeHusi Ha
KOMITWJIATOPOM

Cooepirrcamenvuwtit modyas 1.2. Cmamuueckuit noaumopgusm.

Tema 3. Craruyeckuit noaumopdusm. IleperpyxeHnble QyHKIMU-YICHBI.
Ieperpy3ka Konuenuus neperpysku orneparopos. [leperpykeHHbIe oniepaTopbl Kak
oInepaTopoB METOJIbI KJTacca M KaK JPYKECTBCHHbIEC (hyHKITHH.
[Meperpy3ska oneparopoB npeoOpazoBanus Tuna. Cnenndukarop explicit
JUTsE KOHCTPYKTOpOB. [leperpyska onepatopos New u delete.
Tema 4. daiinoBblie U CTPOKOBbIE MOTOKU. CpeacTBa BBOIA-BBIBOIA M paboTa C
IoToxn notokamu. [leperpyska oneparopoB HOTOKOBOTO BBOA/BBIBOAA.

bubmuoteka noroka C++. O6mue ¢pyHKINN BBOJIA-BBIBOJIA B MTOTOK.

Moodyns 2. /lunamuueckuii u napamempuyeckuili NOIuUMoppusm.

Cooeparcamenvuutii mooyns 2.1. Hacnedosanue u ounamuyeckuit ROaumoppusm.

Tema 5. HacnemoBanme — 0a30Boe TMOHATHE OOBEKTHO-OPUEHTHPOBAHHOTO
HacaenoBanue nporpaMmupoBanusa. HacnenoBaHue M MOBTOPHOE HCIOJIb30BaHHUE KOJA.
[Ipocroe HacnemoBanue. CHHTaKCcHUC ONpeAeNeHUsl Kiacca-MOTOMKaA.
IIpaBuia HacinegoBaHuUs.
[IpeoOpazoBanue TUIOB (CCHUIOK U yKazaTenei). [IpaBuia BUAUMOCTH TIpH
npocToM HacienoBaHuu. [lepekppiTie IMEH U QYHKIIMOHATEHOE
3aMbIKaHUE B Cllydyae IPOCTOro HacIeI0BaHUsl.
Tema 6. Junamuueckuii monumopdusm (mpocroe HaciaenoBanue). Peanuzanus
JAunHaMu4yeckuit BUPTYaNbHBIX (pyHKIMIA. [leperpyxennblie u nepeornpeaeiéHHbIe METOIBL.
noJaumMop puzm Pannee u noznuee cs3piBanue. [lycToie ¥ yuCThie BUPTYalbHbIE QYHKIUH.

AOGCTpaKTHBIE KJIACCHI.

MHokecTBeHHOE HaclienoBaHue. CUHTaKCUC ONpeeIeHrs Kacca-
OTOMKa. BUIMMOCTH IpH MHOYKECTBEHHOM HaclieI0BaHUH. BupryanbHbie
6a3oBble Ki1acchl. DyHKIMOHAIBHOE 3aMbIKaHHE B CIydae
MHO’KECTBEHHOI'0 HACJIE0BaHNU.

Junamuueckuii momuMopu3M (MHOKECTBEHHOE HACIICIOBAHHUE).
WnTepdeiicl. AGcTpakTHBIE Ki1acchl. JluHamMudeckast nH(GOpMaIHs O TUIIE
IPU IPOCTOM U MHO>KECTBEHHOM HACJIEI0BaHUU.
OOBEeKTHO-OpUEHTHPOBAHHAS KOHIICTIIIUS 00pabOTKU UCKITIOYeHMIA. biok
try. Oneparop catch. Knaccer nckimodennii. CTaHaapTHBIC HCKITIOYCHHUS.
ITocnenoBarenbHOCTh AEHCTBUN NP BOSHUKHOBEHUHN UCKIIIOUUTEIIBHON
cUTyanuu (reHepupoBaHKe U nmepeOpocKa HCKIIIOYSHUH).

Cooeporcamenvuwtit modyas 2.2. Illadaonvl u napamempuueckuii noaumophusm.

Tema 7. Ilapamer-
pu4ecKkui
nmoJIuMoppuszm
I pyHKIM

[TapameTrpudeckuii mommmopdusm 1t pyHkiuit. CHHTaKCUC onpeeeHus
mabsiona GyHKIMU. MexaHu3Mbl TeHepUPOBaHUS U UICHTH(DUKALINN TIPU
(YHKIIMOHATLHBIX 00pAIEHUSX.

Tema 8. Ilapamer-
pHYeCcKuil noJim-
Mopduszm st
KJIACCOB

CunTtakcuc onpeneneHus mabdnoHa kiacca. [lapamerpsr mradiona.
Crenmannsanus 1adJIoOHOB Ki1accoB. Peann3arms mabioHa Kiacea.

Mooyns 3. Cmanoapmnuasa oubauomexa C++

Cooeporcamenvuwtit modyas 3.1. Apxumexkmypa cmandapmmnoii oudauomexu C++.

Tema 9. CocraBable yactu OuOMoTeku. OpraHu3aius CTaHIAPTHON OMOIMOTEKH
ApXuTeKkTypa m1a6s10HOB. CTaHapTHBIE KOHTEHHEPHI.
0nOIMOTEKH
Coodeprcamenvhulit mooynw 3.2. Hmepamopuot u hynkyuonanvnwvie 00vexkmeol.
Tema 10. | Urepatopsr. O6patHbie ntepatopsl. MitepaTopsl BcTaBKH. [I0TOKOBBIC




HUrepaTopsl UTEPATOPBHI.

Tema 11. OyHKIMOHANbHbIE  O0BEKTHL.  Apudmernueckue  (QYHKIIMOHAIBHBIC

DYHKIHOHAJIBHBI | 00beKThL. [Ipenukarel. OTpunareny.

¢ 00BbeKThI Cas3bIBaTeNn. Aantepsl ykazareneld Ha QyHKIMH. AanTepbl METO/IOB.
Cooepicamenvhulit mooynw 3.3. Konmeiinepul.

Tema 12. [MocnenoBarensHbie KOHTEHHEPHI. BekTopsl (vector). Crucku (list). Creku

IMocaenoBareann | (Stack). JIBycroponnue ouepenu (deque). Ouepemu (queue). Ouepenu c

bl¢ KOHTEHHEPbI

npuoputeramu (Priority _queue).

Tema 13.
AcconMaTHBHLIE
KOHTeHepPbI

AccornuatuBHble  KOHTeWHephl. MHoxecTBa (set). MHoxkecTBa ¢
nyonmukatamu (multiset). butoBeie mMHOkecTBa (bitset). CroBapu (map).
CrnoBapu ¢ nyosmkatamu (multimap).

Cooeporcamenvuutii Mooyav 3.4. Anzopummel.

Tema 14. Anroputmsl. Hemoauduuupyromye onepamnun ¢ mocie0BaTeIbHOCTIMH.
Onepauuu c Moauduuupyromue onepanuu ¢ Mociae10BaTeIbHOCTSIMH.
1ocj1e10BaTeJbHO

CTAMH

Tema 15. AJNTOPUTMBI, CBS3aHHBIE C COPTUPOBKOU. AIITOPUTMBI pabOTHI €
CneuuajibHble MHOXECTBaMH U TUPaMUIaMHU.

AJITrOPUTMBI

Jlpyrue cpencTBa cTaHIApPTHOM OMOIMOTEKH.




Crpykrypa aucuuninisl KOBbEKTHO-OPUEHTUPOBAHHOE
MMPOI'PAMMUPOBAHUE U CTAHJIAPTHASA BUBJIMOTEKA C++ B
YUCJEHHBIX METOJIAX UCCJIEJOBAHMSA MOJIEJEN
JE®OPMUPOBAHMUS» no BuaamM y4eOHOM 1eATEIbHOCTH

KoanuyecTBo yacon

OuHnas ¢dopma
o0y4eHust 3aounas ¢opma o0yueHHust
B T.4. B T.4.
Ha3zBaHus cojep:kaTejbHbIX MOTYJIel U 5 =
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Conep:karenbublii Moayiib 1. O6vekmno-opuenmuposannas napaduzma u 6a3oevle Kiaccol
Tema l.
O0beKTHO-OPHMEHTHPOBAHHASA 12 | 3 3| 6
napajgurma
Tema 2. 12 | 3 3| 6
ba3oBble Ki1acchl
Tema 3. 1 | 3 5| 6
Ileperpy3ka onepaTtoposn
Tema 4. 1 | 3 > | 6
IHoTroxn
HToro no comep:kareJJbHOMY MoayJao 1 46 | 12 10| 24
CoaepxareabHblii Moayb 2. Jlunamuueckuil u napamempuyecKuil ROaIUMoppusm
Tema 5. 12 | 3 3| 6
HacaenoBanue
Tema 6. Ilunamudeckuii notumopdusm | 12 | 3 3| 6
Tema 7. IlapameTpu4ecKHi 1 | 3 > | 6
nmoJuMophu3m s GyHKuumin
Tema 8. IlapameTpuvecKuii moIu- 1| 3 5| 6
MOpPGHU3M /151 KJIACCOB
HToro no comep:kaTeJIbHOMY MOIYJIHO 2 46 | 12 10| 24
Conep:xatenbnblii Mmonyiab 3. Cmanoapmuasn o6uoauomexa C++
Tema 9. 12| 4 > | 6
ApXuTeKkTypa 0M0JIMOTEeKH
Tema 10. 12| 4 > | 6
Hreparopsl
Tema 11. 12| 4 > | 6
DYHKIHOHAJIbHBIE 00beKThI
Tema 12. § 12| 4 > | 6
IlocnenoBaTenbHbIe KOHTEHHEPbHI
Tema 13. § 12| 4 5| 6
AccouraTHBHbIE KOHTEHEPbI
Tema 14. 12| 4 5| 6
Onepanum ¢ Nocjae10BaTEJIbHOCTSIMHA




Tema 15. 16 | 6 4| 6
CnenuajbHble aJITOPUTMBbI

HToro no conepkateibHOMY MOAYJIIO 3 88 | 30 16 | 42
Bcero uacoB 180 | 54 36| 90

5. TEMATHKA JIEKITMOHHBIX Y IABOPATOPHBIX 3AHATHIA

TeMBI JJeKIIMOHHBIX 3aHATHH

/11

HazBanue teMbl

KomnuectBo
4acoB

Kpatkuii 0030p OCHOBHBIX MapaaurM nporpammupoBanus. [IporeccHo-
opreHTHpoBaHHas mapagurmMa W s3Ik C. Kparkuii 0030p KITFOUEBBIX
koHCTpykumid  C. AmmumkatuBHas —((YHKUMOHAIbHAS) —MapaurMa.
[Tapagurma 10ru4ecKoro MporpaMMHUpPOBaHHUS.

2

OOBEKTHO-OpUEHTHUPOBAHHAS TTapaaurMa. MeTo100rus pa3padoTKH
O00BEKTHO OPUEHTHUPOBAHHOTO MTPOTPaMMHOT0 obectieueHus. [ IprHIHIIBT
00BEKTHO-OPUEHTUPOBAHHOTO TIOAXO0Ia. ITaIbl 00bEKTHO-
OPUEHTUPOBAHHOW METOOJIOTHH.

[Tonstne kmacca, oObekTa, mois, Meroma. OmpeneneHue 0a30BOTO
kiacca. Cekiuu gocryna. O01acTb BUIMMOCTH Kiacca. VIHKancymsims —
OOBEKTHO-OPUEHTHPOBAHHAS XapaKTEPUCTHKA MOYJIBHOCTH. BHemHumi
uaTepdeiic W BHYTpPEHHSS  pealn3aius  WHKAICyIHMpPOBAHHOTO
MpOrpaMMHOTO  O00BEKTa. XapakTepHble TpHU3HAKK d(PPeKTHBHOM
WHKAICYJSIUU: a0CTPaKIUs, OOIIEIOCTYIHBIA UHTEPEHC U COKPHITHE
peaym3anum

Joctyn K »snemeHtam kinacca. (CraTHMuUecKue 3JIEMEHThl Kiacca.
JHpyxecTBeHHbIe Kiacchl ¥ GyHKIMH. [IpocTpancTBa MEH.
CriennanbHblie METO/IbI Kilacca. HazHaueHue KOHCTPYKTOPOB U
nectpykropa. Koncrpykrop no ymonuanuto. [TapamerpuzoBanubie
KOHCTpYKTOpbL. KOoHCTpYyKTOp KOmMpoBanusi. [lectpykrop

(DyHKI_[I/IOHaJ'II)HOC 3aMbIKaHUEC KaK MEXaHNU3M pa6OTBI CricOHaJIbHBIX
MCTOAOB KJIaCCa IO CO3AaHUI0 U YHUUTOKCHHIO 00BEKTOB. OFpaHquHHH
Ha UCIIOJIb30BAHHUE aBTOMATUYCCKU CICHEPUPOBAHHBIX KOMITUIATOPOM
CriCOaJIbHBIX METOJOB

Craruueckuit momumopdusm. [leperpyxeHnnbie GyHKITUU-UWICHBI.
Konuenmus neperpysku onepatopos. lleperpykeHnsie oneparopsl
KaK METOJbl KJlacca U KaK JIPY>KeCTBEHHbIE QYHKIIUU

[Teperpy3ka omneparopoB npeoOpazoBanus tuma. Crnerupurarop
explicit mst koncTpykTopoB. [leperpyska omeparopos New u delete

daiinoBbie U CTPOKOBBIE MOTOKH. CpesicTBa BBOJA-BBIBOJIA U paboTa C
norokami. Ileperpyska onepaTopoB NOTOKOBOIO BBOJIa/BbIBO/IA

[Teperpy3ka oneparopoB MOTOKOBOTO BBO/IA/BhIBOAA. bubnrnoTreka
notoka C++. O6mme QyHKIIMY BBOJIa-BBIBOIA B IIOTOK

10

HacnenoBanue — 0a30Boe MOHATHE OOBEKTHO-OPUEHTHPOBAHHOTO
nporpamMmmupoBaHusi. HacienoBanume M MNOBTOPHOE MCMOJIb30BAHUE
koma. IIpocroe HacnemoBanwe. CHHTAaKCHUC OIpEIENCHHUs Kiacca-
noromka. [IpaBuna HacnenoBanus. [IpeoGpazoBanue TUIIOB (CCHUIOK U
ykazateneit). [lpaBuina BHIMMOCTH TpU TIPOCTOM HACIEIOBAHUHU.
[lepekppiTie WMeH U (YHKIMOHAIBLHOE 3aMBIKaHHE B CiIydae
IIPOCTOr0 HACIEAOBaHUS

11

ITpeoOpazoBanue THTIOB (CCBIIOK | yKasareneil). [IpaBuiia Bugumoctu




IIpU IPOCTOM HacjenoBaHuu. [lepekpriTie MeEH U PYHKIIMOHAIBHOE
3aMBIKaHUE B CIIy9ae MPOCTOr0 HACIEeTOBAHUS

12 | Junamuueckuii moaumopdusMm (mpoctoe HacienoBanue). Peanuzamms 2
BUPTyalbHBIX QyHKIMIL. [TeperpykeHHble U iepeornpeenéHHbIe
Metoibl. PanHee u mo3nHee csi3biBaHue. [lycThie u uncThie
BUPTyaJIbHbIE GYHKINU. AOCTPAKTHBIE KJIACCHI

13 | MHuoxecTBeHHOE HacienoBanue. CHHTaKCHUC ONpeIeNieHUs Kiiacca- 2
MOTOMKA. BUIUMOCTB MTpH MHOKECTBEHHOM HacIlleI0BAHUU.
Buptyanbabie 6a30Bbie Kiacchl. OyHKIIMOHAIBHOE 3aMbIKaHUE B
Cllyyae MHOKECTBEHHOTO HACJIEIOBAHUS

14 | Nunamuyeckuit moaumMopdusmM (MHOKECTBEHHOE HACIICIOBAHHUE). 2
Wutepodeiicol. AGcTpakTHBIE Kilacchl. JlnHaMudeckas nHpopManus o
THUIIE IPU TPOCTOM U MHOKECTBEHHOM HaCJI€JOBaHUU

15 | OOBEKTHO-OPUEHTUPOBAHHAS KOHIEIIUS 00pa0OTKH UCKITFOUEHUH. 2
bnok try. Oneparop catch. Knaccer uckmodyennii. CTanaapTHbIC
nckmoueHus. [locaenoBaTenbHOCTh AEMCTBUM TP BOZHUKHOBEHUH
HCKJIFOYMTEIIBHON CUTYyaIuu (TeHepupoBaHUE U mepedpocka

HCKJIIOYECHU)

16 | [Tapamerpuueckuii mosmmmopduszm A Gyukiuii. CHHTaKCUC 2
orpeJiesieHus mabdaoHa GYHKIUU

17 | MexaHu3Mbl TCHEPUPOBAHUS U UJICHTU(DUKAITUN TIPU 2
(GYHKIMOHATBHBIX 00paIeHUSIX

18 | Cunrakcuc onpezenenus mabdnona kiacca. [Tapamerps! mabdiaoHa. 2
Crnenuanusanums mabIoHOB Ki1accoB. Peanuzanus madiioHa Kiacca

19 | Urepatopsl. O6paTHbIe uTepaTopsl. Miteparopsl BctaBKu. [1oTOKOBBIE 2
UTEPATOPHI

20 | OyHKuUMOHANBHBIE OOBEKTHL. ApHpMeTHdeckue (yHKIIMOHAIbHBIC 2
o0bekThI. [Ipeaukarel. OTpunarenu

21 | CesazeiBarenu. AnanTepsl ykasaresnaei Ha QyHKIUU. AanTepbl 2
METOJIOB

22 | IlocnenoBatenbHble KOHTEWHEPHI. BekTopsl (vector). Crucku (list). 2

23 | Crexu (stack). JIBycroponnue ouepenu (deque). Ouepenn (queue). 2
Ouepeny ¢ npuopuTeTaMu (priority queue)

24 | AcconmaTuBHbIe KOHTeHHEPBl. MHOXecTBa (set). MHOkecTBa ¢ 2
nyonukaramu (multiset). butoBeie MHOXecTBa (bitset)

25 | CnoBapu (map). CinoBapu ¢ nyoaukatamu (multimap) 2

26 | Anroput™mbl. Hemonudumupyromye onepamnuu ¢ 2

MOCIIEA0BATEIHHOCTAMU. MOIUPUITUPYIOIIIE ONIEPALIUU C
I10CIIEA0BATEIBHOCTIMHA

27 | AIrOpUTMBI, CBS3aHHBIE C COPTUPOBKOM. AITOPUTMBI pabOTHI ¢ 2
MHOKE€CTBAMHU M mupamMuiamu. J[pyrue cpeacta craHgapTHOM
OoubIMoTeKku
Bcero 54

Texctbl nexkuuii nmpuBeneHs! B. annekTpoHHoM YMKJ] Ha xadenape TYuBM u B qucTaHIIMOHHOM
kypce OOIMNUCH C++ IIMuMl Ha mrardpopme Moodle louHY.

Tembl J1a00PATOPHBIX 3aHATHI

Ne HazBaunue teMbl KomnnuectBo
/11 4acoB




[IporeccHo-opreHTHpOBaHHAs NapaaurMa u 36k C. KpaTtkuii 0630p
KITI0YEBBIX KOHCTpYKIWMi C. AnmukaTuBHas (PyHKIHMOHAIBHAS)
napagurma. [lapagurma oruyeckoro nporpaMMHUpPOBaHMSI.

Merononorus pa3paboTKi 00bEKTHO OPHEHTUPOBAHHOTO IIPOTPAMMHOTO
obecnieyenust. [IprHIMIIBI 00BEKTHO-OPHEHTHPOBAHHOTO MOIX0/1a. JTaIbl
00BEKTHO-OPUEHTUPOBAHHOW METOJIOJIOTHH.

[TonsTue Kimacca, 00beKTa, moss, meroaa. Onpenenenue 6a30BOro
knacca. Cexm goctyma. O6macTs BUIUMOCTH Kitacca. MHKanCyIsiust —
O00BEKTHO-OPUEHTHPOBAHHASI XapaKTEPUCTHKA MOTYJIbHOCTH. BHemHumi
uHTep(deiic U BHYTPEHHSIS peai3aliis HHKATICYJIMPOBAHHOTO
MIPOrPaMMHOTO 00BbeKTa. XapaKTepHbIe MpU3HaKU (P PeKTUBHOM
WHKAICYJSAIMU: a0CTPaKIIUs, OOIIEAOCTYITHBIA HHTEP(HEIC M COKPBITHE
peaym3anum

Joctyn K »snemeHtaM kinacca. (CraTMuecKue 3JIEMEHThl Kiacca.
JpyxecTBeHHbIE Kiacchl ¥ GyHKIMH. [IpocTpancTBa MMEH.
CriennanbHblie METOIBI Kitacca. HazHaueHue KOHCTPYKTOPOB U
nectpykropa. Koncrpykrop no ymonuanuto. [TapamerpuzoBanubie
KOHCTpYKTOpbL. KOHCTpYyKTOp KOnMpoBaHusl. JlecTpykTop

chHKHI/IOHaJ'II)HOG 3aMbIKaHUEC KaK MEXaHNU3M pa6OTBI CricOHaJIbHBIX
MCTOAOB KJIaCCa IO CO3AaHUI0 U YHUUTOKCHHIO 00BEKTOB. OI‘paHI/I‘IeHI/DI
Ha UCIIOJIb30BAHHUE aBTOMATUYCCKU CICHEPUPOBAHHBIX KOMITUIATOPOM
CriCOaJIbHBIX METOJOB

Craruueckuit momumopdusm. [leperpyxeHnnbie GyHKITUU-UWICHBI.
Konuenmus neperpysku onepatopos. lleperpykeHHsie oneparopsl
KaK METOJbl KJlacca U KaK JIpy>KEeCTBEHHbIE QYHKIIUU

[eperpyska onepaTopoB mpeodpasoBanus Tumna. Crneundukarop
explicit mst koncTpykTopoB. [leperpyska omeparopos New u delete

daitnoBbIe U CTPOKOBBIC MOTOKU. CpeacTBa BBOIa-BBIBOIA U paboTa ¢
notokamu. [leperpyska oneparopoB MOTOKOBOTO BBOJIa/BBIBOIA

[Teperpy3ka ormepaTopoB MOTOKOBOTO BBOJ1a/BhIBOJIA. brubnmroreka
notoka C++. O6mue ¢pyHKIMK BBO/Ia-BBIBOJIA B IIOTOK

10

HacnenoBanue — 6a30Boe MOHATHE 00BEKTHO-OPUECHTUPOBAHHOTO
HpOFpaMMHpOBaHI/IH. HaCHe,Z[OBaHI/Ie nu HOBTOpHOG HUCIIOJIB30BAHUC
kona. [Ipocroe HacnenoBanue. CUHTaKCUC ONpEEIeHUs Kacca-
IIOTOMKa. HpaBHna HaCJICIOBaHUS

11

UrepaTtoprl. O6paTtHbie utepaTopsl. iTeparops! BctaBku. [ToTokoBEIE
utepaTopbl. DyHKIMOHATIBHBIE 00BEKTHL. ApupMeTUYECKHE
¢dbysakmonansHble 00beKThI. [Ipenukarsl. OTpunarenu

12

Casa3bIBaTenu. Ananrtepsl ykazareneid Ha QyHKIMH. AJanTepsl
METOJIOB

13

[TocnegoBarenpHbIe KOHTEHHEPHI. BekTopsl (vector). Criuckn (list).

14

Creku (stack). /IByctoponnue ouepenu (deque). Ouepenu (queue).
Ouepeny ¢ npuopuTeTaMu (priority queue)

15

AccouuaruBHble KOHTeHHEepbl. MHOXecTBa (set). MHoxecTBa ¢
nyonukaramu (multiset). butoBsie MHOXecTBa (bitset)

16

Crnosapu (map). CnoBapu ¢ nyonukaramu (multimap)

17

Anroputmel. Hemonudumupyromye onepamuu ¢
MOCIIEA0BATEIHHOCTAMU. MOIUPUITUPYIOIIIE ONIEPALIUU C
MOCJIEJ0BATEIHHOCTIMU

18

ANTOPHUTMBI, CBSI3aHHBIE C COPTUPOBKON. AITOPUTMBI PAOOTHI C
MHOKE€CTBAMHU M mupamMuiamu. J[pyrue cpeacta craHgapTHOM
OoubIMoTeKku




\ Bcero | 36 |

Marepuansl ans TpoBeAeHUS J1a0OpaTOpHBIX pabOT M METOJMYECKHE pPEKOMEHAAINH K
BBITOJIHEHUIO JTa0OpaTOPHBIX paboT npuBeaeHs! B: nekTpoHHoM YMK]] Ha kadenpe TYuBM u B

nucraniponHoM Kypce OOITUCH C++ IIMul na miatdopme Moodle JlouHY.

6. OPTAHU3AIIMSI CAMOCTOSTEJABHOM PABOTHI CTYJIEHTOB

Ne Ha3Banune TeMbl KonunuectBo
/i 4acoB
1 | poreccHo-opueHTHpOBaHHAs mapaaurma u si3bik C. Kparkuit 0030p 3
KITI04YeBBIX KOHCTpYKIWMi C. AnmukaTuBHas (QyHKIHMOHAIBHAS)
napagiurma
2 | Meronomnorus pa3paboTKi 00bEKTHO OPHEHTUPOBAHHOTO IIPOTPAMMHOTO 3
obecnieyenst. [IpuHIMIIBI 00BEKTHO-OPHEHTHPOBAHHOTO MOIX0/1A
3 [TonsThe Kimacca, 00beKTa, moss, Mmeroaa. Onpenenenue 6a30BOro 3

knacca. Cexm gocryma. O6macTs BUIMMOCTH Kitacca. MHKanCyIsiust —
00BEKTHO-OPUEHTUPOBAHHAS XapaKTEPUCTHKA MOYIbHOCTH. BHenHmit
uHTep(dEc 1 BHYTPEHHSS peai3alys HHKAICYJINPOBAHHOTO
MPOTrPaMMHOTO 00heKTa. XapaKTepHbIe MPU3HAKHU Y(H(HEKTHBHOIM
WHKATCYJISIANA: a0CTPAKINSA, OOIIEAOCTYITHBIA HHTEP(EHC U COKPHITHE
pean3anum

4 | Hoctyn k »onemeHTaM Kkiacca. CraTWyeckde SJIEMEHTHI —KIiacca. 3
JpyxecTBeHHbIE Kiacchl ¥ GyHKIMH. [IpocTpancTBa MMEH.
CrenmansHbIe METOIBI Kilacca. HazHaueHne KOHCTPYKTOPOB H
nectpykropa. Koncrpykrop no ymonuanuto. [TapamerpuzoBanubie
KOHCTpYKTOpbL. KOHCTpYKTOp KOnMpoBaHusl. JlecTpykTop

5 OYHKIIMOHATIBHOE 3aMbIKaHUE KaK MEXaHU3M PaOOTHI CIICITUATEHBIX 3
METOJIOB KJIacca IO CO3JJaHUI0 M YHUUTOKEHHUIO 00heKTOB. OrpaHrueHuUs
Ha UCIIOJIb30BAHNE aBTOMAaTUYECKH CTEHEPUPOBAHHBIX KOMIIHUIISITOPOM
CIIEIUATIHHBIX METOJIOB

6 | Cratnueckuii moaumopdusm. [leperpyxeHHbie PyHKITUU-UICHBI. 3
Konnenmus neperpy3ku onepatopos. [leperpykeHHbIe onepaTopbl
KaK METOJbl KJlacca U KaK JIPY>KeCTBEHHbIE QYHKIIUU

7 | Ileperpy3ska onepatopoB npeodpazoBanus tTuna. CrienupukaTop 3
explicit mst koncTpykTopoB. [leperpyska omeparopos New u delete

8 | daitnoBbie U CTPOKOBBIE MOTOKH. CpecTBa BBOIAa-BBIBOIA M paboTa C 3
norokami. [leperpyska onepaTopoB MOTOKOBOTO BBOJIA/BBIBO/IA

9 | Ileperpy3ka omnepaTopoB IOTOKOBOTO BBOa/BbIBOIa. bubnmmoTeka 3
notoka C++. O6mme QyHKIIMY BBOJIa-BBIBOIA B IIOTOK

10 | HacinenoBanue — 6a30Bo€ MOHATHE 00BEKTHO-OPHEHTHPOBAHHOT'O 3

mporpaMMupoBanus. HacnenoBanue 1 NOBTOPHOE UCIIOJIb30BaHUE
koza. IIpocroe HacnenoBanne. CHHTaKCHC ONpEEIECHUs Kilacca-
noromka. [IpaBuna HacienoBanus. [IpeoOpa3zoBanue TUIIOB (CCBUIOK U
ykazareneil). [IpaBuiia BuguMocTy Ipyu IPOCTOM HACJIEI0BAaHUU.
IlepexpsiTie UMEH U (PYHKIIMOHAIBHOE 3aMbIKaHUE B CIIydae
IIPOCTOr0 HACJIEN0BAHUS

11 | IIpeoOpa3oBanue TUIIOB (CCHUIOK M yKazatenei ). [IpaBuna BugumocTu 3
IIPU IPOCTOM HacyezoBaHuu. [lepekprpiTe UMeH U QyHKIIMOHAIBHOE
3aMbIKaHUE B CIIy4ae IPOCTOro HACIEI0BAaHUS




12 | Junamuueckuii moaumopdusm (mpoctoe HacienoBanue). Peanuzamms 3
BUPTyalbHBIX QyHKIMIL. [TleperpykeHHble U iepeonpeenéHHbIe
Meto/ibl. PanHee u mo3nHee csi3piBaHue. [lycThie u uncThie
BUPTyaJIbHbIE GYHKINU. AGCTPAKTHBIE KJIACCHI

13 | MHuoxecTBeHHOE HacienoBanue. CHHTaKCHUC ONpeIeNIieHUs Kiiacca- 3
MOTOMKa. BUIUMOCTH IPH MHO>KECTBEHHOM HACIJICOBAaHUH.
Buptyanbubie 6a30Bbie Kiacchl. OyHKIIMOHATBHOE 3aMbIKaHUE B
Cllyyae MHOKECTBEHHOTO HACJIECIOBAHUS

14 | Tunamuueckuit moaumMopdusm (MHOKECTBEHHOE HACIICIOBAHNUE). 3
Wutepodeiicol. AGcTpakTHBIE Kilacchl. JlnHaMudeckas nHpopManus o
THUIIE IPU TPOCTOM U MHO>KECTBEHHOM HaCJI€JOBaHUU

15 | OObexTHO-OpUEHTUPOBAHHASI KOHIIETILUS 00paOOTKH UCKIIOYSHUH. 3
baok try. Oneparop catch. Knaccer uckmodyennii. CTaHnaapTHbIE
nckmoueHus. [locaenoBaTenbHOCTh AEMCTBUIM TP BOZHUKHOBEHUH
HCKJTFOYMTEIIBHON CUTYyaIuu (TeHepupoBaHUE U mepedpocka
HCKJIIOYECHU)

16 | [Tapamerpuueckuii mosmmmopdusm aiis Gyukiuii. CHHTaKCUC 3
orpeJiesieHus mabdaoHa GYHKIUU

17 | MexaHu3Mbl TCHEPUPOBAHUS U UJICHTU(DUKAITUN TIPU 3
(GYHKIMOHATBHBIX 00paIeHUSIX

18 | CunTakcuc onpenenenus maodiiona kinacca. [lapamerpsl mabsona. 3
Crienmanm3anus mabJIoHOB KitaccoB. Peanuzanus mabioHa kiacca

19 | Urepatopsl. O6paTHbIe uTepaTopsl. Mteparopsl BctaBKu. [IoTOKOBBIE 3
UTEPATOPHI

20 | ®yHkunoHaIbHBIE 00BEKTHL. ApupmeTnueckue QyHKIIMOHAIbHBIE 3
o0bekThI. [Ipeaukarel. OTpunarenu

21 | CesazeiBarenu. AnanTepsl ykasaresnaei Ha QyHKIUU. AanTepbl 3
METOJIOB

22 | IlocnenoBatenbHble KOHTEHHEPHI. Bektopsl (vector). Crucku (list). 3

23 | Crexu (stack). JIBycroponnue ouepenu (deque). Ouepenn (queue). 3
Ouepenu ¢ npuopuTeTaMu (priority queue)

24 | AccornpatuBHBIC KOHTEHHEpPHl. MHOXKecTBa (set). MHOXecTBa C 3
ny6mukatamu (multiset). butoBsie MHOKecTBa (bitset)

25 | CnoBapu (map). 3

26 | CnoBapu ¢ gyonamkaramu (multimap) 3

27 | Hemoguduuupyromnye onepamnuu ¢ nociea0BaTeIbHOCTIMU 3

28 | Moaudunupyromme ornepanuy ¢ Mocjiae10BaTeIbHOCTIMU 3

29 | AnropuTmbl paboThl C MHOXKECTBAMU M MMHPAMUAMU 3

30 | Jpyrue cpenctBa CTaHAapTHON OMOINOTEKH 3

Bcero 90

ConepkaHue CaMOCTOSITENBHOM (B T.4. WHAMBHIYAILHOW) pabOTBl MO TeMaM H
METOJIMYECKUE PEKOMEHJAIMM 10 €€ BBINOJHEHUIO TpHUBEACHBI B 3jeKTpoHHOM YMKJ[ Ha
kapenpe TYuBM u B nmucranmmonnom kypce OOIIMCH C++ [IMuM na mnardopme Moodle

TlouHY.

7. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOUYHOMN ATTECTALIUA

KoHTposbHBIE BOIPOCHI:

1. TlpomeccHo-opueHTHpOoBaHHas mapagurmMa ©  s3blk  C. KpaTkwii 0030p KIIFOYEBBIX
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koHcTpykuuid C. AmnmummkatuBHas ((QyHKIMOHaNbHas) mapaaurma. llapagurma JIOrHYecKoro
IPOrpaMMHUPOBAHUS.

2. OObBEeKTHO-OpUEHTHpOBaHHAs  mapaaurma.  MeTogonorus  pa3paboTKu  OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOTPAMMHOI0 OOECIICUEHHS.

3. IlpuHIHNIBl 00BEKTHO-OPUEHTHPOBAHHOTO MOAXOA. DTambl 0OBEKTHO-OPHUEHTUPOBAHHOMN
METOJI0JIOTHH.

4. TlonsTue kiacca, o0beKTa, 1mojis, meroaa. Onpeaenenue 6a3oBoro kiaacca. CeKIuu J0CTyIa.
Ob6nacte BUAMMOCTH Kilacca. WHKancymsiiuss — OOBEKTHO-OpMEHTHpPOBAHHAs XapaKTepUCTUKA
MOJTYJIbHOCTH.

5. Buemnuii wHTEpdEc W BHYTPEHHsS peaqu3anus WHKAINCYJIWPOBAHHOTO MPOrPaMMHOTO
oOBeKTa.

6. XapaktepHble mNpu3HaKu >PGEKTUBHON WHKANCYIANUHA: AOCTPAKIUSA, OOIICTOCTYITHBINA
uHTEp(eiic U COKPHITHE PeaTU3aIIHH.

7. Hocrtym k snemeHTaM kiacca. CTaTHYeCKUe JIEMEHTHI Kiiacca. [[py>KeCcTBEeHHBIE KIacChl U
¢yukuuu. [IpocTpancTBa UMEH.

8. CnenuanpHble METONBI Kiacca. HazHaueHne KOHCTPYKTOPOB | aecTpykTopa. KoHCTpyKTOD
o ymon4anuto. [lapameTpruzoBaHHbBIE KOHCTPYKTOPHI.

9. KosnctpykTop konupoBanus. JlecTpykTop.

10. ®yHKIMOHAIBHOE 3aMBIKaHWE KaK MEXaHU3M padOThl CHEIMAIbHBIX METOAOB Kjacca T0
CO3JaHMI0 M YHUYTOXKEHHIO O00BEeKTOB. OrpaHWYeHHs] Ha WCIOJIb30BaHHE aBTOMATUYECKU
CT€HEePUPOBAHHBIX KOMIIIATOPOM CIIEIIMATBLHBIX METOIOB.

11. Crarnueckuii mommmopdusm. Ileperpyxkennpie QyHKIUU-uIeHbl. KoHIENus meperpy3ku
orepaTopoB. [leperpyxeHHbIe OmIepaTOPhl KaK METOBI KIIacca U KaK JIPYKECTBEHHBIC () YHKITUH.

12. Tleperpy3ka omepaTopoB mpeoOpaszoBanms Tuma. Crenubukatop — explicit s
KOHCTpYKTOpOB. [Teperpyska onepatopos new u delete.

13. ®aiinoBeie M cTpoKOBbIe MMOTOKK. CpeacTBa BBOAA-BBIBOJA M pPaboTa C IMOTOKaMHU.
[Teperpy3ka omepaTopoB MOTOKOBOTO BBOJA/BhIBOJA. bubimoreka moroka C++. OOmme QyHKIHH
BBO/Ia-BbIBO/IA B MOTOK.

14. HacnenoBanue — 0a30BO€ MOHATHE OOBEKTHO-OPHUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUS.
HacnenoBanue u 1OBTOpHOE wucHoJb30BaHue koxa. IIpocroe HacnenoBanue. CHUHTAKCHUC
ompezeneHus knacca-moroMka. [IpaBuna Hacme0BaHMS.

15. [IpeoOpa3zoBanne THUIIOB (CCHUIOK M yKazaTenei). [IpaBmima BHIMMOCTH TPH MPOCTOM
HacienoBanuu. llepekpriTie WMeH W (DYHKIMOHAIBLHOE 3aMBIKaHHE B CIIy4ae MPOCTOTO
HACJIEJOBAHMUS.

16. lunamuyeckuii monumopdusMm (mpocrtoe HacienoBaHue). Peanmuzanus BHPTYalbHbBIX
dbynakuumii. [TeperpyxeHHbie U epeonpeeIEHHbIC METOIBI.

17. Pannee u mo3nHee cBs3biBaHUE. [lycThie M 4HCThIE BUPTyalibHBIE (YHKIIMH. AOCTpaKTHBIC
KJIACCBhI.

18. MHoOxecTBeHHOE HacienoBaHue. CHHTaKCUC OMpeeNieHUs Kilacca-MoTOMKAa. BuammocTs
IpU MHOXECTBEHHOM HacieloBaHUU. BupryaibHble 0a30Bble Kiacchl. DYyHKIMOHAIbHOE
3aMBIKaHHE B CIIy4ae MHOKECTBEHHOTO HACIIEOBAHUS.

19. lunamuyeckuit  moaumopdusM  (MHOXKECTBEHHOE  HacienoBaHue).  MHTepdeich.
AOGCTpaKTHBIE KJIACCHI.

20. lunamuueckasi ”HGOpMAIIHS O TUTIE TIPH IPOCTOM M MHO>KECTBEHHOM HACJICIOBAaHUH.

21. O0BEKTHO-OPUEHTHPOBAHHAsL KOHIENIUs 00paboTku HcKItodeHuit. biok try. Onepatop
catch. Knaccer nckimouenuii. CTaHgapTHBIC HCKIIOUYEHUS.

22.TlocnenoBaTeNbHOCTh JACHCTBHI TNPU BO3HUKHOBEHUM HCKIIOYUTEIHHOW CHUTYyalluu
(reHepupoBaHHE U MIEPeOPOCKa UCKITIOUCHUN ).

23. ITapamerpuueckuii nomumopdusm ans  ¢yHkumid. CHHTaKCUC oOIpeneseHus adioHa
dbyaKrr. MexaHu3Mbl TeHEPUPOBAHUS W UICHTU(DUKAINY TTPU (YHKIIMOHATBHBIX O0paIEHUSX.

24. CuHrakcuc ompeaeneHus 1madioHa kimacca. [lapamerpbr mabnoHa. Crnenuanu3anus
ra0bJI0HOB Ki1accoB. Peann3anus 1mrab1oHa Kiacea.
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25. CocraBHble yactu Oubnuoreku. OpraHuzanysi CTaHJAPTHOW OWMOIMOTEKH IAGIOHOB.
CrangapTHbIE KOHTEITHEPHI.

26. Uteparopsl. OOpatHbie utepatopsl. tepaTopsl BcTaBku. [10TOKOBBIE HTEPATOPHI.

27. OyHKIIMOHAIIbHBIE O0BEKTHI. Apudmerndeckue (QyHKIIMOHATbHBIE OO0BEKTHI. IIpenukaTsl.
OTtpunarens.

28. CBs3pIBaTeNId. AJIanTephl yKa3aTene Ha PyHKIUU. AanTepsl METO/IOB.

29.IlocnenoBatenbHble KoHTeHHepbl. Bektoper (vector). Crucku (list). Crexu (stack).
JBycToponuue ouepenu (deque).

30. Ogepenu (queue). Ouepenn ¢ mpuopuTeTamu (priority _queue).

31. AcconmatuBHbie KOHTeHHEpHl. MHOecTBa (set). MHoxecTBa ¢ ayOnukaramu (multiset).
buroBbsie MHOXecTBa (bitset). CrioBapu (map). CrioBapu ¢ ayonukaramu (multimap).

32. AITOpUTMBEI. Hemoaudunupyromue oTepaIuu c MOCJIEIOBATEILHOCTSIMHU.
Monudunupyroiye orneparyy ¢ Moclie0BaTeIbHOCTIMHU.

33. AITOpUTMBI, CBSI3AHHBIE C COPTUPOBKON. AJTOPUTMBI pabOThl C MHOXKECTBAMH H
MUPaMUIAMHU.

8. OBPA3EI 3AJJAHUSA MOAYJIBHOI'O KOHTPOJIA

I'OY BIIO «JIOHELIKUI HAILIMOHAJIbHBI YHUBEPCUTET»

®DaxynbTeT MATEMAaTUKH U WH(OOPMAIIMOHHBIX TEXHOJIOTUI
Hamnpasnenne nmoarorosku: 01.03.02 [TpukiagHas mareMaTnka U HHGOPMAaTHKA
IIporpamma oArOTOBKH: O0akajaBpuar
Cemectp 3

VYyeOHas aucuuiuivia: O0bEeKTHO-OPUEHTHPOBAHHOE MIPOrPaMMHUPOBAaHUE M CTaHIapTHas oubiroTeka C++
B YHCJICHHBIX METOJIaX UCCIICIOBAHUS MOJIENeH e opMUpPOBaHHS

MOAYJIBHAA KOHTPOJIBHASA PABOTA

BAPUAHT Nel
MOAYJBHASA KOHTPOJIBHASA PABOTA
BAPUAHT Nel
1. B uem coctout xonuemnwms nomudopmuszma? Kak BUpTyanbHble pyHKIIUN TOMOTAIOT
peann30BaTh TMHAMHYECKUH TOIU(OpMU3IM?
2. MexaHu3Mm peanu3anui AMHAMUYECKOoro mnoiudpopmusma. ONHUIIUTE U CpPaBHUTE
MEXaHU3MBbl «PAHHETO CBS3BIBAHUS» U «IIO3/IHETO CBA3BbIBaHU». [IpuMepsbl.
3. CraTtuyeckne W HECTaTUYECKHE 4IEHBI Kiacca, B 4eMm paznmuue? OcoOEHHOCTH

noctyna K HUM? OcoOeHHOCTH CO3/1aHus M pa3MEUIeHHs B MaMATH CTATUYECKUX U HECTATUYECKUX
YJICHOB JaHHBIX Kiacca? Yem ornuyaercs WHTEPQEHC CTATHUECKOTO W HECTAaTHYECKOro MEeToja
kiacca? Ilpumepsil.

4, Omnpenenutp kiaacc PointOnPlane (mouka na dexapmosoii niockocmu) M ¢ €ro
UCIIOIb30BaHUEM Kitacc reomerpudeckux ¢uryp QuadrangleOnPlane — uemwipexyeonsnux na
dexapmosou niockocmu (4eTHIPEXyrolbHUK 3a7aeTcs KOOPAMHATAMU YETBIPEX €ro BEpIIUH B
MOPSAJKE MPOTHUB YACOBOW CTPENIKH) B KOTOPOM OMPENIEIUTh METObl: HEOOXOIUMbIE KOHCTPYKTOPBI
(c TIpOBEpKOIl KOPPEKTHOCTH T€OMETPUYECKOW (UTYpBI) U AECTPYKTOP; MpeoOpa3oBaHUWE B THUI
double (TpakTyeTcs KaK BBIYHMCICHHUE TTEPUMETPA); MEPErPYyKEHHBIE ONepaIllii CpaBHEHUS == U !=
(mpoBepsieTCs COBMAICHUE Pa3MEPOB M PACIIONIOKEHUS), CIIOKCHUE Yemblpexy20ibHUKA U MOYKU HA
dexapmogou niockocmu (TPAKTYeTCsl KaK CMEUICHUE uemblpexy20jbHUKa Ha 3alaHHbIi moukoi
BEKTOD).

YTBepxIeHO Ha 3aceJaHuU Kadeapbl TEOPUHU YIPYTOCTH M BHIYMCIUTEIBHON MaTeMaTUKU
nmenu akaaemuka A.C. KocMogaMmuanckoro, mpotokos Ne OT «__ » 20 1.



3aBeayromuit kadeapoit
[IpenonaBarens

Kpurepun oneHuBaHNs MOLY/JIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annos
1 10
2 10
3 10
4 10
Bcezo 40

10. OBPA3EILl DK3AMEHALIMOHHOI'O BUJIETA

T'OY BIIO «JIOHELIKUI HAITMOHAJIbHbI YHUBEPCUTET»

OO6pa3oBarenbHas IporpamMMa: 6akagaBpuaT

Hamnpasnenue noarotosku: 01.03.02 Ipuknaanas maTemaTuka U HHPOpMaTUKa

[Ipoduns: [Mpuknagnas maremaTnka 1 ”HGPOPMATHKA

Ounas ¢popma o6yuenus. Cemectp: 3

VYuebnas qucuumumaa: OB bEKTHO-OPUEHTMPOBAHHOE ITPOTPAMMUWPOBAHUE U
CTAHJAPTHASA BUBJIMOTEKA C++ B UMCJIEHHBIX METOJJAX MCCJIEAOBAHUW A
MOJIEJIEMI JE®GOPMUPOBAHN

3K3AMEHAIIMOHHBIN BUJIET Ne 1
BUWJIET Nel

1. Crarnueckre W HECTaTHYECKHE YJIEHBI Kilacca, B deM paziuune? OcoOeHHOCTH
noctyna K HUM? OcoOEHHOCTH CO3/IaHUs U pa3MEIICHUS B MAaMITH CTATUYECKUX U HECTAaTHYECKUX
YWICHOB JaHHBIX Kiacca? Yem ornmyaercs MHTEpQEic CTaTMYECKOTO M HECTaTHYeCKOro MEeToja
kiacca? Ilpumepsl.

2. Omnpenenuty kaace PointOnPlane (mouka na odexapmoeoti niockocmu) M ¢ €ro
UCITOJIb30BaHUEM Kiiacc reoMerpudeckux ¢uryp QuadrangleOnPlane — uemuwipexyeonvhux na
dexapmogou naockocmu (YEThIPEXYroJbHUK 3a7aeTcsd KOOPAMHATAMU YEeThIpEX €ro BEpIIUH B
HOpSI/IKE TIPOTUB YaCOBOW CTPEJIKH) B KOTOPOM OIPEICIUTh METO/IbI: HEOOXOIUMBIE KOHCTPYKTOPHI
(c TIPOBEPKOI KOPPEKTHOCTH TEOMETPHUYECKOW (DUTYpBI) M JAECTPYKTOP; MpPeoOpa3oBaHWE B THII
double (TpakTyercs Kak BBIYMCICHHE MEPUMETPA); TEPErpyKEHHbIE ONEpaluy CpaBHEHUS == U 1=
(mpoBepsieTCcs COBNAJACHNUE Pa3MEPOB U PACIONIOKEHNUS), CIIOKEHUE Yemblpexy20ibHUKa U MOYKU Ha
oexapmogou naockocmu (TPAKTYeTCsl KaK CMEUICHUE UYemblpexy20ibHuKa Ha 3aJlaHHbI moukoi
BEKTOD).

YTBepkIeHO Ha 3aceaHuH Kaeapbl TEOPUHU YIIPYTOCTH U BBIYUCIUTEIHPHON MATEMATUKN HMEHH
akanemuka A.C. KocMogaMuanckoro
IPOTOKOJ Ne OT «__ » 20 1.

3aBenyromnuii kageapoit [0)4(0)
DK3aMeHaTop OUO
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11. KPUTEPUU OHEHUBAHMUSA SK3AMEHAIIMOHHOI'O 3ATAHUSA

Homep 3a0anusn Koauuecmeo o6annoe
1 10
2 10
Bcezo 20

12. KPUTEPUH OIIEHUBAHUS CAMOCTOSTEJIBHOM PABOTHI

CamocrostenbHas padora (Bkirouas BeinosnHenne CPC) ouenunBaercs B 30 6amios.

13. KPUTEPUH OLIEHUBAHMS OBIENA YCIIEBAEMOCTH

OO6mrast oreHKa 3HaAHUHM CTYACHTOB IO JUCHMIUIMHE TpoBoauTcs 1o 100-6amipHOM mikame
COTJIACHO TaKUM KPHUTEPHUSM, MIPHUBEACHHBIM B TaOiuie Hike. COrlacHO MOIYJIbHOMY MPUHITUITY
opraHu3aiu y4eOHOro mpoliecca 3HaHHWs CTyAeHTOB 1o ydeOHoi nucuumuimae OBBEKTHO-
OPMEHTHUPOBAHHOE ITPOTPAMMUWPOBAHUE U CTAHIAAPTHAA BUBJIMOTEKA C++ B
YUCJIEHHBIX METOJIAX WCCJIEJOBAHUSI MOJEJEN  JJE®OPMUPOBAHUS
OLIEHMBAIOTCA B  COOTBETCTBHH co  cienytomeir CHCTEMOM OIEHHUBAHUS
AKAJJEMAYECKHX JJOCTUXKEHWI CTYJIEHTOB.

DOopMBI KOHTPOJIA IO KypCY:

» TeopeTudeckuii OmMpoc IO YETBIPEM cojepkaTellbHbIM MoayisMm (CM) um 3ammra
YeThIpEX UHANBUAYAIbHBIX 3a1aHuil (M13) — npomMeXyTOUHBINH KOHTPOJIb;

» TIpOBEpKa TEOPETHYECKUX 3HAHMA W MPAKTHYCCKHMX YMEHHHA B PEXKHUME TECTOBOTO
MOJYJIBHOTO KOHTPOJIS 1O 33JaHUSIM KOMILIEKCHON KOHTpObHOH paboTsl (KKP);

» TIMCbMEHHBIN SK3aMEH.

PACIIPEJEJIEHUE BAJIJIOB

MOAYJIb 1 MOAYJIb 2
[IpomexyTouHbIN MKP [IpomexyTouHbIN MKP BCEIO
KOHTPOJIb KOHTPOJIb
CM 1.1 CM 1.2 Tecr CM 2.1 CM 2.2 KKP
12 18 15 15
TO | 3II | TO | 3II 0 TO | 3IT | TO | 3II 40 100
12 0 14 4 11 4 11 4

Coxkpamenusa: TO — teopermueckuit omnpoc; 3II — 3ammra nporpammsl; MKP — monynbHas
KOHTpPOJIbHAsI paboTa.

HlIxana coomeemcmeus 6a11086 HAUUOHAILHOU WIKAlEe

Onenka Ouenka mo OueHka 1o rocy1apcTBeHHOM LIKaJIe Ouenka no
no mxkaje | 100-6anabHoi (3x3ameH, TudepeHUIMPOBAHHBII 3a4eT) rocyaapcTBeHHOM
ECTS HIKaJIe HIKaJe (3a4eT)
A 90-100 5 (0TIM4HO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
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C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (YAOBJIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TCHO
C BO3MOXXHOCTBIO TIOBTOPHOM ClIauu
F 0-34 2 (Hey1OBJIETBOPUTEIIHLHO) HE 3a4TEHO
C BO3MOXXHOCTBIO TIOBTOPHOMW C/Ia4y TIPH YCIOBUH
00s13aTeNIbHOr0 HAbopa JTOMOJIHUTENBHBIX 0aIoB

3HaHUE TEOPETHUUECKOM YacTh Kypca OLIEHUBACTCSA ¢ TOYHOCTHIO 70 5 OaJJIOB MO CIEAYIOIIUM
KPUTEPUSIM:
1. Crynent nomydaet 76-100% 6ayijioB OT MAKCUMAIIBHOTO, €CITU TIOKA3aJT
e T1iIyOOKHME U TIOJNHBIE OTBETHl Ha TEOPETUYECKHE BOIPOCHI; TIIyOOKOEe MOHMMAaHUE
BO3MO>KHOCTH IIPUMEHEHUS TEOPETUYECKUX MTOJIO)KEHUH B MPAKTUYECKUX 3a]a4ax;
® yMEHHE TMPOBOJUTH JIOTHUYECKHE pACCYX JCHUS M OO0OOIIEHHS U COMPOBOXKIATH HX
COOTBETCTBYIOIIMMU J0Ka3aTeIbCTBAMU;
2. Crynent nomy4aet 51-75% 6aioB OT MaKCUMaJIbHOTO, €CIH MTOKa3all
e T1iIyOOKHME U TIOJIHbIE OTBEThl HA TEOPETUYECKHWE BOMPOCH C HE3HAUUTEIbHBIMU
MOTPEIIHOCTSIMHA, 3aT€M HCIPABJICHHBIMH CAMUM CTYJIEHTOM; IIOHUMaHHE CYIIHOCTH
paccMaTprBaeMBbIX MPoOIIeM;
® yMEHHE JIOTUYECKHU PACCyKIaTh U MPOBOJUTH J10Ka3aTEIbCTBA;
3. Crynent nomyyaet 26-50% 0anioB OT MaKCHMaJIbHOTO, €CIIH MTOKa3ajl
® [Ipu OTBETE HA TEOPETUYECKHE BONPOCHI Psii HETOUHOCTEW, KOTOPBIE OH HE B COCTOSHUU
CaMOCTOSITENIEHO MCIIPABUTB;
4. Crynent nony4daet 0-25% GaioB OT MaKCUMAJIBHOTO, €CITU
® HE BBHINOJHEHBI TPEOOBAHMSI, U3II0KEHHBIC B MIPEABLIYIINX MTyHKTAX;
HET OTBETOB HAa TEOPETUYECKHUE BOIIPOCHI, HE PELIEHBI IPAKTUUECKUE 3aJaUH.

14. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

YueOHble 3aHATHS TpoBoasATcs B riaBHOM (r. Jlowenk, np. ['ypoBa, A. 6) U IBeHaAIIATOM
(r. doneuk, ya. Yauepcurerckas, 24-a, YIIBII) yueOubIX KOpITycax yHHBepcHTeTa. JIEKIIMOHHBIC
3aHSTHS TIPOBOSTCS B ayJUTOPUH, OCHAIIEHHOW AOCKOW. JlabopaTtopHbie 3aHSATHS MPOBOISTCS B
CHeHaIM3UPOBAaHHOM KOMIIBIOTEPHOM Kjlacce, 000pyI0BaHHOM KOMIBIOTEPAMHU C JIMLIEH3MOHHBIM
pOTrpaMMHBIM OOecrieueHneM, T0CTynoM K cetu MHTepHer, cTonamu, nockoil. Beixox B MHTEpHET
IPOBOIHOMN MK ¢ ucnojb3oBanueM Wi-Fi.

s caMoCTOsITeNbHON paboThl HMCHOJB3YIOTCS TEKCTOBBIE U JIIEKTPOHHBIE PECYPCHI
Hay4unoli OM0IMOTeKH YHUBEPCUTETA M APYTHUX AJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX, Y4eOHO-
METOJIMYECKOe OOecleueHue, MPEJICTaBICHHOE B Yy4eOHO-METOAMYECKOM KaOWHETe TJIaBHOTO
kopryca (aya.605 u 610).

15. PEKOMEHJOBAHHASA JIUTEPATYPA

Hanuume
Koa-Bo
3JIEKTPOH
Ne IK3EMILISAPOB v
HaunmenoBanue HOM
n/n B OMO/1MOTEKE BepCHN B
onHY
A IbC
Ocnoenasa numepamypa
1. Bya TI'pamn. OOBEKTHO-OPUEHTHPOBAHHBIM aHAIM3 U
MPOCKTUPOBAHUE C TIpUMEpaMH TpujoxkeHnit Ha C++ / 2
I'pamgu byu ; Ilep. ¢ anri. nox pen. M. Pomanosckoro, O.
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Annpeesa. - 2-¢ uza. - M. : BUHOM ; CII6. : HeBckuit
nuranekt, 1999. — 560 c.

NBanosa I'.C. OOBEKTHO-OPUEHTUPOBAHHOE
nporpaMMupoBaHue : YueO. Uil CTYICHTOB BY30B,
o0Oy4aromuxcs 1o HaIPAaBIICHUIO MOATOTOBKH
JTUIUIOMAPOBAaHHBIX  crienuanuctoB  "MHpopmatnka u
BeluMciauTenbHag Texuuka' / I.C. Msamoma, T.H.
Hunuymkuna, E.K. [1yraues; ITox pen. I'.C. iBanoBoii. - M. :
N3n-80 MI'TY um. H. O. baymana, 2001. - 317 c.

Kanoepos, C. A. IlporpaMmmupoBanue Ha si3bike C++ : YueO.
nocobue / C. A. Kamoepos ; Jlonen. Ham. yH-T. - JloHenK :
IOro-Boctok, 2002. - 224 c.

Kanoepos, C. A. IIporpammupoBanue Ha si3bike C++ : Yue0.
nocobue / C. A. Kanoepos ; JloHen. Hail. yH-T. - 2-€ U3]. -
Honenk : FOro-Bocrtok, 2004. - 237 c.

65

Kanoepos, C. A. IIporpammupoBanue Ha sizbike C++ @ yue0.
nocobue / C. A. Kanmoepos ; Jlonenkwuii Hai. yH-T. - U371, 3-
e. - Honenk : FOro-Bocroxk, 2009. - 298 c.

92

Jladope, P. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanne B C++ [Tekcr] / P. Jladope; [mep. ¢
anri. A. Ky3nenosa). - 4-e uza. - M. [u ap.] : [Turep, 2008. -
923 c.

Jleonenko, A. B. OOBEKTHO-OPUEHTUPOBAHHBIN aHAIHN3 W
npoekTHpoBanue ¢ ucnoib3oBanuem UML u IBM Rational
Rose : yue6. mocobue / A. B. Jleonenkos. - M. : UnTepHer-
yH-T uHpOpM. TexHojorui : bunom. JlaG. 3nanmii, 2006. -
320 c.

[TaBmoBckas, T. A. C/C++ IlporpaMmmupoBaHHEe Ha SI3BIKE
BBICOKOTO YPOBHS : Y4eOHHUK Ui BY30B IO HAIlpaBJICHUIO
"Undopmatuka u Beramci. Texauka / T. A. IlaBnoBckas. -
M. u ap. : [Turep, 2008. - 461 c.

[TaBmoBckas, T. A. C/C++. IlporpaMmmupoBaHue Ha SI3BIKE
BBICOKOTO YpOBHS : yue0. TUTST CTYJICHTOB
BY30B,00yuaromuxcs 1o Hamnpasienuio "MHbopmartuka u
Bbrancut. Texauka" / T. A. [1aBnoBckas. - Mocksa [u ap.] :
[Tutep, 2009. - 460 c.

22

10.

[MaBnosckas, T. A. C/C++. IlporpammupoBaHue Ha sI3bIKE
BBICOKOT'O YPOBHSI : yueo. s CTY/ICHTOB
BYy30B,00yuaronmxcsi 1no HamnpasieHuto "HHpopmartuka u
Beruncyut. Texuuka" / T. A. ITaBnoBckast. - Mocksa [u ap.] :
[Turep, 2010. - 460 c.

32

11.

ITom, Aiipa. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue Ha C++ / Aiipa Ilon; Ilep. ¢ anrm. /.
KoBanpuyka. - 2-e¢ u3a. - M. : BUHOM ; CII6. : HeBckmit
nmaiext, 1999. - 464 c.

12.

Crpayctpyn, b. fA3pik nporpammupoBanus Cu ++ / b.
Crpayctpyn ; nep. ¢ aurin. M. I'. Iluronkmna, B. A.
Sannkoro. - Mocksa : Pagno u cBa3b, 1991. - 348 c.

13.

Crpayctpyn, b. f3pik mporpammupoBanusi C++ / bwrepH
Crpayctpyn ; niep. ¢ auri. C. AuucumoBa, M. KoHoHOBa ;
nox pen. @. AngpeeBa, A. Ymakosa. - cren. w3l - M. :
bunom-IIpecc, 2008. - 1098 c.
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14. | byu, TI'pamn. OOBEKTHO-OPHEHTHPOBAHHBIA aHAIU3 W
POCKTHUPOBAHUE C MpHUMEpaMu MpuioxkeHnid Ha CH++ /
I'panu byu ; Ilep. ¢ anrn. nox pen. M. Pomanosckoro, @. 2
AnpnpeeBa. - 2-¢ m3a. - M. : BUHOM ; CII6. : HeBckuit
muanekT, 1999. — 560 c.

Jonoanumenvuas numepamypa

15. | Knyr, . O. UckycctBo nporpammupoBanus st O9BM : [B
7 1.] : llep. ¢ aurn. T. 1 : OcHoBHble anroputmser / Ilep. ¢
auri. ['. I1.ba6enko, FO. M.basikoBckoro ; ITox pexn. I'. I1.
ba6enko, B. C. llltapkmana. - M. : Mup, 1976. - 735 c.

16

16. | Knyt, . O. UckyccTtBo nporpammupoBanus st O9BM : [B
7 1.] : Hep. ¢ aurn. T. 2 : Ilony4yuciaeHHbIE alrOPUTMBI /
[Tep. c anru. I'. I1. babenko u ap. ; [Tox pexn. I'. T1. babenko.
- M. : Mup, 1977. - 724 c.

18

17. | Kayt, J. O. UckycctBo nporpammupoBanus st O9BM : [B
7 1.] : Ilep. ¢ aurn. T. 3 : CoprupoBka u mouck / Ilep. ¢
aurn. H. W. BserokoBoit um gp. ; Ilog pen. 0. M.
basikosckoro. - M. : Mup, 1978. - 844 c.

22

1. UTH®OOPMAILMNOHHBIE PECYPCbI

(¢ ykasanuem nazsanus u NOIHO20 NEKMPOHHO20 aAdpeca)
1. OcHoBbI IPOTPaMMHUPOBAHUS Ha A3BIKE C++: YuebHoe nocobue
http://tk.ulstu.ru/lib/books/lang_c_1.pdf
2. Hcnonp3oBaHue BU3yalbHBIX KOMIOHEHT B C++ Builder: meTonuueckue yka3zanus K
nabopaTopHBIM paboTaM 1Mo MPOrPAMMHUPOBAHHIO
http://pnu.edu.ru/media/filer_public/2013/03/04/mu_builder.pdf
3.  CTpyKTyphI JaHHBIX U aJITOPUTMBI: POrpaMMHUpOBaHue Ha s3bike C++: Yuebd, mocobue B 2 .
Yacts 1 https://studfiles.net/preview/6324253/
4. Kparkuit CIIPABOYHHK o S3BIKY MPOrPaMMHUPOBAHUS 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. Becrauk [lonemnkoro HamuoHanbHOro yHuBepcutera. Cepus A: EcrecTBeHHBIE Hayku
http://donnu.ru/vestnikA/archive

2.  IMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopriopatusnas auuensus JOHHY Ne 46484614);
2. Microsoft Office (koprioparusHas aunensust JJOHHY nunensus Ne 46472919);

Pabouas mporpamma paccMOTpeHa ¥ IepeyTBepKIeHa Ha 3aCeIaHnun
TEOPUHU YIPYTOCTU U BBRIUUCIUTEIBHON MaTeMaTuk uMeHH akajaemuka A.C. KocmogamuaHnckoro
¢ u3MeHeHusiMu (0e3 u3menenuit) va 20 TO/I.

IIporoxkoi Ne OT « » 20 T.

3aBenyroumii kadenpoit
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