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PabGouas mporpamma y4eOHON qucruIuimHbl «OOBEKTHO-OpUEHTHPOBAHHOE IIPOrPaMMUPOBAHUE U
cragaaptHas 6ubaroTexa C++ B YMCIEHHBIX METOJAX HCCIIEAOBaHUS MoJenel 1ehopMUpOBaHHS»
coCTaBjieHa Ha OCHOBaHMH @enepaJbHOr0 TroOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHaapTa
BeICIIero oOpa3zoBaHusi — OakamaBpuar no HampasineHuto noarotoBku 01.03.02 I[Ipuxnannas
MaTeMaTHKa ¥ WH(pOpMaTHKa, YTBEPKIEHHOTO IpuKa3oM MuHucCTepcTBa 00pa3oBaHMsS M HAyKH
Poccuiickoit ®enepanuu ot «10» sHBaps 2018 r. Ne 9; TI'ocymapcTBeHHOro 00pa3zoBaTeIbHOIO
cranaapra Beiciiero obpaszosanus (I'OC BO) Jlonenkoit Haponnoi#t Pecny6muku (JJHP) (mpoekra)
no Hanpasienuto mnoarotoBku 01.03.02 [Ipuxiagnas marematuka u uHpopmatuka; [lopsaka
opraHm3anuy  yuyeOHOro  mpomecca B 00pa3oBaTeNbHBIX  OpPraHU3alUsX  BBICLIETO
npodeccuonanbHoro obpaszosanus Jlonenkoit Hapoanoit PecryOnuku, yTBep)KAeHHOTO MIPHKAa30M
MunucreperBa 00pazoBanus U Hayku Jloneukoir Hapoxno#t Pecy6muku ot 10.11.2017 r. Ne 1171
(c W3MEHEHWSIMH U JONOJHEHHsMH); y4yeOHOro IUIaHa W OCHOBHOH HpodeccuOHaTbHOM
o0Opa3oBaTelIbHOM MporpaMMbl BhICIIero oOpa3oBaHusi HampasieHus noarorosku 01.03.02
[Tpuknagnas matematuka U uHpopMmaTHka npoduas [TpukiagHas mareMaTHka U HHPOpPMATHKA,
pa3paboTaHHBIX B ["ocynapcTBeHHOM o0pa3oBaTeIbHOM YUPEIKICHUU BBICIIIETO
npogdeccuoHaIbHOr0 00pa3zoBaHus «/J{OHEUKUI HAIlMOHAIBHBIN YHUBEPCUTETY.

Pazpaborymk:

npod. kadeapsl TEOPUU YIPYTOCTH U BEIYUCITUTEIHHON MaTeMaTHKU

uM. akagemuka A.C. KocMomamMuaHCKOTO,

J-p $u3.-mMar. HayK, TOLEHT l N.A. Mouceesnko
o

PaGouass mporpamMva yd4eOHOW AMCUMIUIMHBI YTBEp)KIeHAa Ha 3aceJaHud Kadeapsl TEOpUu

YIPYTOCTH U BEIYUCITUTEIHHOM MareMaTuku uM. akagemuka A.C. KocMogamuanckoro

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

3aB. kadepoil TEOPUH YIIPYTOCTH U BHIYHUCIUTEILHON MaTeMaTHKH
uM. akagemuka A.C. Kocmogamuasckoro s oW Bl Cropoxen

PaGouass nporpamma y4eOHOH JIUCHUIUIMHBI 0J00peHa Yy4eOHO-METOAMYECKOW KOMHCCHEH
(baxynpTeTa MaTeMaTHKU U HHQOPMAITMOHHBIX TEXHOJIOT UM

ITporokon Ne 4 ot «14» anpens 2021 r.

[Ipencenarens yaeOHO-METOIUYECKON KOMUCCHH W

(baxynbTeTa MaTeMaTHKU U MH()OPMALIMOHHBIX TEXHOJIOTHIA JL.U. CensixoBa




1. OBJIACTb IPUMEHEHUA U MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLHECCE

VYueOHas muctuiuimHa «OOBEKTHO-OPUEHTHPOBAHHOE NPOTPAaMMHUPOBAHHWE U CTaHIApTHAs
6ubmmoteka C++ B YHCICHHBIX METOJAX MCCIENOBaHMs Mojenel 1ehOpMUPOBAHHS» OTHOCUTCS K
0a30BOii YacTH 0Opa3oBaTENbHOW MpOorpaMMmbl. s W3ydeHUs MaHHOW Y4eOHOW TUCITUILIMHBI
HEOOXOIMMBI 3HAHUS W yMEHUs, popMHUpyeMbIe npedutecmayrowumu oucyuniunamuy — "SI3pIKka 1
MeToabl nporpammupoBaHus”, "OmnepanuoHHble cucteMbl', "ApXUTEKTypa KOMIIBIOTEPOB",
"JluckperHas MareMaTuka". 3HaHUS U YMEHUS, NOJyYEHHbIE B X0JI€ U3YUEHUS JUCLUILIUHBI
«O0BEKTHO-OPHUECHTUPOBAHHOE MTPOrPaMMHUPOBAHNE M CTaHIapTHAss OnbOnroTeka C++ B YUCIICHHBIX
METOJIaX HCCJCNOBAaHUSA MoJeIeH JeOPMUPOBAHUS» SBJISIOTCS OCHOBOW JUISI  HM3YYCHHS
nociedyiowux — IACHHIUIAH:  <«SI3bIKM  pa3paldOTKH  CHCIUATM3UPOBAHHBIX  IPOTPAMMHBIX
npuioxXeHui», «Teopust aBToMaroB U (HOpMaIbHBIX S3bIKOBY. YueOHas qucuuminHa «OObEeKTHO-
OPHEHTUPOBAHHOE MTPOTPaMMHUPOBAHUE U CTaHIapTHas OnbmuoTeka C++» MOXKET paccMaTpPUBATHCS
KaK €CTECTBEHHOE MPOJA0JIKEeHNE QyHIaMEHTAIBbHBIX KypcoB «OCHOBBI HH(OPMATHKN» U «SI3bIKU U
METOJBI TPOTpaMMHUpOBaHUs». Ha OCHOBe 0a30BBIX KYpCOB, B KOTOPBIX H3y4aeTCs SI3BIK
nporpamMmupoBanust C++ Tpexe BCero ¢ TOYKU 3PSHHS METOI0B MPOIEAYPHOTO U CTPYKTYPHOTO
MPOrpaMMHUPOBAHMS, B JaHHOM Kypce Ha ocHOBe C++ m3ydaercs OOBEKTHO-OPUEHTHPOBAHHAS
TEeXHOJIOTHS (TapajurMa) mporpaMMHUpPOBaHUs — HanboJiee pacrpocTpaHeHHas U BOCTpeOOBaHHAS B
HACTOSIIIEe BpeMsl, KOHIICHTPUPYIOIIAsACS OOJIbIIE Ha CBS3AX MEXKYy 00BheKTaMH, (DYHKIIHOHATbHBIE
BO3MOXHOCTH H CTPYKTYPY KOTOPBIX 3aJaf0T KIAcChl (THITBI JaHHBIX, OIpPEICICHHbBIC
MoJIb30BaTeeM), 4yeM Ha JeTtanax peanuszauuu. M3yuenne OOIIl Ha npumepe MMEHHO OOBEKTHO-
OPHEHTUPOBAHHOTO s3bIKa porpammupoBanus C++ ([9], [14]) nenecoobpa3Ho, B IEPBYIO OUEPEb,
[0 TIPUYMHE €ro HaumOoJee TEOPETUYSCKH BBIICPKAHHOCTH B JITOW 4YacTH. JIpyrue s3bIKH,
noepxkuBarorue uaen OOI, takue, kak Object Pascal [4], Java [7], pa3pa0OaThiBaIiCh B MIEPBYIO
ouepelb € YyderoM yaoOCTBa MNPOrpaMMHpPOBAHHS 3aJad B COOTBETCTBYIOUIUX MPEIMETHBIX
obnactsax. B nmaHHOW AWCHUIUIMHE H3y4daeTCsl TakKe CTaHAapTHas OuoOmmoreka si3bika CH++,
BKJTIOYAIOIIAsl CTaHIAPTH3UPOBAHHYIO HAACTpOoWKy STL, mpemocTaBisionryl0 BBHICOKOYPOBHEBBIC
CTPYKTYpBI: CTPOKH, BEKTOpa, JEKH, CHUCKH, MHOXECTBa, MYJIbTHMHOXECTBA, OTOOpa)KeHUS,
MYJIBTHOTOOpaXKEHUS, KOTOpble MOTYT 0OpalaThiBaThcs yHUBEpcalbHbIMU anropurmamu. STL -
yHHUKaJIbHasg OuOJIMOTEKa, 3a CYeT BIIOKEHHOTO BBICIIEro HcKyccTBa C++ MporpamMmuCTOB,
MPUHIMIMATIFHO U3MEHUBIIAS KaK BHEUIHIOI CTOPOHY TaKk M BHYTPEHHEE CoJep:KaHue Mpoliecca
pa3paboTku mpuiokeHuil Ha C++. Mcmonb3oBaHHEe KOHTEHHEPOB IO3BOJSIET 3HAYMTEIHHO MOBBICHTH
HaJeKXHOCTh POTPAMM, UX IEPEHOCHUMOCTh U YHHBEPCAIBHOCTD, @ TAK)KE YMEHBIIIUTH CPOKU MX Pa3pabOTKH.
OCHOBHBIM JOCTOMHCTBOM Ouobamorekn STL C++ gBiugercd TO, 4YTO OHA JAEHCTBHUTEILHO
CTaHJapTHas, T.e. BXOJIUT B CTaHIAPT M OO0s3aTesNbHA AJS peau3alld JIIOOBIM KOMITUISTOPOM,
ylnoBieTBopstonieM crangapty C++. Oty Oubnuoreky mnoanepxkuBaeT u yereHaapHbiii UNIX-
kommwatrop GCC, u Visual Studio C++.NET, u C++ Builder, u Dev-C++, B obmewM, ro6oi
"xuBoil" xommmiATop. IlosToMy BHOJHE 3aKOHOMEPHBIM MOKHO CUUTaTh YTBEP:KACHHUE, UTO, HE
3Has STL Henb3s cuntath ceds mpodeccuoHaIbHBIM MporpaMMucToM C++,

[IpenBapuTenbHble TPEOOBAHUS K CTYIACHTAM.

1. 3naHue OJHOIrO M3 KIACCHYECKUX MPOLEAYPHO-OPHEHTHUPOBAHHBIX S3BIKOB, MPEANOUYTUTEIHHO

s3pika C.

2. 3HaHus B 00JACTH alTOPUTMUYECKOMN TEKOMITO3UIINH, OCHOBHBIX CTPYKTYp JaHHBIX U

TEXHOJIOTUI pabOThI C HUM.

3. 3HaHUE OCHOB TEOPHH MHOKECTB.
4. OcBoenue KypcoB «OCHOBBI HH(POPMATUKIY, «SI3BIKH 1 METO/IbI IPOTPAMMUPOBAHHUSD.

2. CTPYKTYPA JUCIUAIIJINHBI

XapakTepucTUKa y4eOHONW AUCIUTUINHBI ®opma 00yueHus




QOunas

Hanpasnenue noarotoBku

01.03.02 [Tpuknagnas MmaremMaTuka U HH(GpoOpMaTHKa

ITpoduib Crarucrtuka
OO0pazoBarenbHas IporpaMma bakanaBpuat
Kpamudukamnms Axkanemuueckuil 0akanaBp
KonmuecTBo copepkaTebHBIX MOAYICH U TEM 3 (15)

JucuurinHaa 6a30Boii / BApHATUBHO YacTH
00pa3oBaTebHON POTPAMMBI

baszosoi uactu

@OopMBI KOHTPOJIA

1 MoynBHBIN KOHTPOJIB,
9K3aMEH B 3-M CEMECTpe

I'ox moaroToBku 2
Cemectp 3
KonunuecTBo 3a4€THBIX €AMHUIL 5
KosmuecTBo 4acoB Bcero 180
B T.4U.:
- IEKIIMOHHBIX 54
- IPAKTUYECKHUX WIIM CEMUHAPCKHUX
- 1a00PaTOPHBIX 36
- CaMOCTOATEIbHON pabOThI 90
B T.4. UHAMBHUIYyaJIbHOE 33/1aHNE -
HenenbHoe xonuyecTBO 4acoB 5
B T. .. - ayAUTOPHBIX 5
- CaMOCTOATENNbHOM paboThI CTyAEHTa 5

3. OIMCAHHUE JUCHUIIJIMHBI

Hean U3YYeHHs

JAUCHHUIIIMHBI

«OBBEKTHO-OPUEHTUPOBAHHOE

INPOI'PAMMUPOBAHUE U CTAHIAPTHASI BUBJIMOTEKA C++ B YHCJEHHBIX
METOJAX HCCIIEJOBAHUA MOIEJEU JE®OPMUPOBAHUSN»:

Ilenu yueOGHOM AMCIMIUINHEL

1. H3yuyeHHe OCHOB KJIACCHUYECKON TEOPHH OOBEKTHO-OPUEHTHPOBAHHOIO MPOrPAMMUPOBAHMUS, B

TOM YHCJIC:

- IIYTH 3BOJIFOIIMHA TEXHOJIOT Uit ImporpaMMHupOBaHusd OT aJITOPUTMHUYECCKOTO K 00BEKTHO-

OpUEHTHUPOBAHHOMY;

- OCHOBHBIX IPUHIIMIIOB 0OBEKTHO-OPUEHTUPOBAHHOTO TIOCTPOCHHS IPOTPAMMHBIX CHCTEM
(AOctpaxmus, Uukancymsuus, Hacnenosanue, [lonumopdusm);
- TOHSTHH KJIACCOB, 0OBEKTOB, B3aMMOOTHOILICHUI MEX/y HUMH, a TaKK€ MHOTOYPOBHEBOM

moaenun OMG.

2. ®opMHpPOBaHHE TIOHUMAHUS UICOJOTUH U KITIOYEBBIX ACMEKTOB OOBEKTHO-OPHEHTHPOBAHHOTO
nporpaMMHupoBaHusi Ha si3bike C++, J0OCTATOYHOTO MJIsi MPAKTHYECKOTO HCIOJIb30BAHUS B
npolecce TajbHeHnero oOydeHuss U B NPOQeCcCHOHANbHOH cdepe, TONydeHHE HABBIKOB
pa3paboTku mporpamm B cpene Microsoft Visual Studio.

3. Usyuenue cpencts 00bEKTHO-OPHEHTUPOBAHHOTO M 00OOIIEHHOTO MPOrPaMMUPOBAHHUS S3bIKA

C++.

4, q)OpMI/IpOBaHI/IC NMOHUMAaHUA UACOJIOTUN OpraHru3alluu, CTPYKTYPbI U MCTONOB HCIIOJIb30BAHUSA

cTaHnapTHoi Oubmuoreku s3pika C++ B oObeMe,

A0CTAaTOYHOM IJId MPAKTHYCCKOT'O

MIPUMEHEHHsI B TIpoliecce JaibHeiero ooyueHus u B mpodeccuoHanbHoM chepe.

3ajgaun V‘IC6HOﬁ JAUCIHUTTIIUHBI.

1. Tlo3HakoMuTH C TCOPCTUUCCKMUMU OCHOBAMH U TIPpUHIOHUIIAMU 06’beKTHO-0pI/ICHTI/IpOBaHHOFO

IPOrpaMMHUPOBAHUSI.




2. W3yunth 0COOCHHOCTM peanu3anud OOBEKTHO-OPUEHTHPOBAHHOTO TOAXOJa B  SI3BIKE
nporpamMmupoBanust C++.

3. CdopmupoBaTh  NpaKTUYECKHE  YMEHHS HW  HABBIKM  KCIOJB30BAaHHUS  OOBEKTHO-
OPUEHTUPOBAHHOT'O TMOX0/a K POTPAMMHUPOBAHHIO.

4. HayuuTp CTYAEHTOB pa3pabaTeiBaTb B COOTBETCTBUM C MApagurMod  OOBEKTHO-
OPUEHTUPOBAHHOTO  IMPOTPAMMHPOBAHUS  KOMIIBIOTEPHBIE  MOJEIM  pEaJbHBIX U
KOHIIETITyaJIbHBIX CUCTEM, COOTBETCTBYIOUINX HanpaieHuto moarotosku 01.03.02
«[Ipuknagnas MmaTreMaTHKa U THPOPMATHKAY.

5. Ilo3HaKOMHUTH C OCHOBHBIMH CTPYKTYPHBIMH DJIEMEHTAMHU CTaHIAPTHOW OWOIMOTEKH S3bIKa
C++ Bximouast STL:

- CTaHJapTHBIMH KOHTEHHEPHBIMH KJIACCaMU, PEAM3YIOIIMMHU HanOoJee pacipoCcTpaHeHHbIE
CTPYKTYpHI Ui XpaHEHHWS JaHHBIX - BEKTOpaMH, JEKaMH, CIUCKaMH, MHOYKECTBaMH,
MYJIbTHMHOKECTBAMH, OTOOPaKEHUSIMH, MYJIbTHOTOOPAKEHUSIMH,

- CTaHJapTHBIMH YHUBEPCATBHBIMH aJTOPUTMAMH, UCTIOIB3YIOIIMMH 3TH KOHTEHHEPHI,

- HWTepaTropamH, TpeIHA3HAYEHHBIMU Ui OPTraHM3alMi YHHU(PHIMPOBAHHOTO JIOCTyNa K
JJIEMEHTAM TUX KOHTEHHEPOB.

6. ChopmMupoBaTh TpaKTUYECKME YMEHHUS W HaBBIKM HCIoONb30BaHus STL mpu paspabortke

npunoxennid Ha C++ Ui MoJeneil peanbHBIX M KOHIENTYaJIbHBIX CHCTEM, COOTBETCTBYIOIIHUX

HanpasiyieHuto noarotoBku 01.03.02 «IIpuknannas MareMaTuka U ”HPOPMATHKA.

TpeGoBanusi Kk pe3yJibTaTaM OCBOEHHMS THCHMIUIMHBI. [Iporiecc n3ydeHHs TUCIIUITITHBI
«O0BEKTHO-OPUEHTHPOBAHHOE MPOTPaMMHUPOBAHNE U CTaHAapTHas OudaroTexka C++ B YMCICHHBIX
METO/Iax HCCIeNOBaHus Mojiened NeopMUpOBaHUsA» HalpaBieH Ha (OpPMHUpPOBAHHME SJIEMEHTOB
cienyomux kommereHumii B coorserctBun ¢ ®I'OC BO P®, TOC BO JJHP (mpoekr) mo
HanpaBienuto moarotopku 01.03.02 IlpuknagHas matemaTuka W WHPOPMATHKA W OCHOBHOM
npodecCHOHANIBHOM  00pa30BaTEIbHOM MPOTPaMMBl  BBICHIETO  0Opa3oBaHUsS  HaIpaBJICHUS
noaroroBku 01.03.02 [Mpuknagnas maTemMatuka U nHGopMaTHKa, MPopuist: «CTaTHCTHKA!

Oowenpogeccuonanvrnvie komnemenyuu (OIIK):

Crnioco0eH npuMeHsTh GyHIaMEeHTaIbHbIE 3HAHUS, [TOJIy4€HHBIE B 00J1aCTH
OIIK-1 | MmareMaTH4ecKHX U (UJIM) €CTECTBEHHBIX HAYK, U HCIIOIb30BaTh UX B
podeccuoHAIBHOMN e TEIbHOCTH

Hpogeccuonanvnvie komnemenyuu (I1K):*

Crioco0eH npoBoAUTH 00PaOOTKY M aHAJIW3 HAYYHON MHPOPMAMH U PE3yIbTaTOB

TK-2 HCClIeJOBAaHUN

UHIAKATOPHI 10CTHKEHHsI KOMINETeHUMi U pe3yabTaThl o0yuenms’. JlocTmxeHue
KOMITETCHIIMI OLIEHMBAETCS HA OCHOBE TAKMX WHAWKATOPOB M COOTBETCTBYIOLIMX MM PE3YJIBTaTOB
oOyueHus:

Obuenpogpeccnonanu HNuauxaropsl Pesynbrarnl 00y4yeHust
ble KOMIIeTeHIINU
OIIK-1. Cnocoben OIIK-1. U-1. 3HAaeT OCHOBHBIE TEOPETUYECKUE TIOHATUS
MIPUMEHSTh [Mpumenser 00BEKTHO-OPHEHTUPOBAHHOTO MOAX0/a K
(byHJaMeHTaJIbHbIE 3HAHUS, OCHOBHBIE IPOTrpaMMHPOBAHUIO

! Ecnu TIK B3siTa M3 NpoQ)eCcCHMOHATBHOrO CTaHIapTa — MOKHO YKa3aTh Ha3BaHHE PO(CTaHIapTa, KeM M KOT/Ia
YTBEPX/IEH, PErHCTPalMOHHbIA HOMep MpodcTaHiapTa
2 KOonu4ecTBO MHIMKATOPOB MO KaX/I0M KOMIIETEHIIMM MOYKET BAPBUPOBATHCS (OT OJHOTO | Goree).



MOJIy4eHHBIE B 007acTH
MaTeMaTH4eCKUX U (MJIH)
€CTECTBEHHBIX HaYK, U
UCIOJIb30BATh UX B
npodeccruoHaIbHO M
JEeATEIbHOCTH

MIOJIOKEHUS U
KOHIIEIIIIUH B

3HaeT CHUHTAaKCHYECKUE i CEMaHTHUYCCKHUE
ACIICKThI pCaIn3allnun 00BEKTHO-

obnactu OPHUEHTUPOBAHHOTO MOAX0/1a B S3bIKE
MaTeMaTUYECKUX | mporpammupoBanus C++
HayK U OCHOBHYIO | YMeeT aHalIu3upOBaTh IPEIMETHYIO
TEPMHUHOJIOTHIO 00J1aCTh pelIaeMbIX 33]1au ¢ LHENbI0
IpU pelIeHun UCII0JIb30BaHUs1 OOBEKTHO-
3a1a4 OPHUEHTUPOBAHHOTO MMOAX0J1A JJIS UX
npoeCcCHOHANBHOM | peanu3anuu, pa3pabarsiBaTh 00EKTHYIO
JESITENIbHOCTH MOJI€Ib IPOTrpaMMBbl
YMmeeT pa3pabaTbIBaTh aJITOPUTMbI
NPUMEHHUTEIHFHO K METO1Y OOBEKTHO-
OPUEHTUPOBAHHOTO MTPOrPAMMHUPOBAHHUS
3HaeT OCHOBHBIE 3Tallbl POSKTUPOBAHUS
00BEKTHO-OPUEHTUPOBAHHBIX
IPUJIOKEHUN
3Haer CTaH/IapTHbHIE KOHTEHEepHbIE
KJIACCBhl, peanu3yronue HauboJee
pacnpocTpaHeHHbIE CTPYKTYpBI TUTSt
XpaHEHUs! JTaHHBIX — BEKTOpa, JIEKH,
CIIUCKH, MHOXECTBA, MYJIbTUMHOXXECTBA,
0TOOpaKeHUs!, MyJIbTUOTOOPAKEHUS
Ymeer Ha OCHOBE 00BEKTHO-
OPUEHTHPOBAHHOIO  MOAXOJA  penaTh
OIIK-1. U-2. MPAKTUYECKHUE 3a7a4l MPOTPaMMHUPOBAHUS
[Ipumensier Ha s3bplke C++ C  UCHOJIB30BaHUEM:
OCHOBHYIO WHKAICYJISLNUNA Pa3IMYHbIX TUIOB JAHHBIX
TEPMHUHOJIOTHIO M METOJOB B KIACChl; NPOCTOTO H
MaTEMaTUYECKUX | MHOXKECTBEHHOTO JiepeBa HacleIOBaHMUS,
HayK U nouMopdu3mMa; 00pabOTKH UCKITIOUCHUH;
MaTeMaTHUYECKHe | MIa0JIOHOB KJIACCOB;

0OBEKTHI ITPHU
pelleHu  3a1a49

poeCCUOHATBHOU

ACATCIIBHOCTH

YMeeT — aHaJIM3UpPOBATh  MPEIMETHYIO
o0yacTe pemraeMbpIx 3a1a4 € IEIBI0
UCTIOJIb30BaHUS JOCTYITHBIX CTPYKTYPHBIX
anemeHToB STL B pa3pabarpiBacMoid
00BEKTHON MOJICIIH ITPOTPAMMBbI

YMeer BIOMpATh METOJIBI M CPEJICTBA IS
peanu3aluu MPOTPAMMHBIX IIPOCKTOB C

UCIIOJIb30BAHUEM CTPYKTYPHBIX 3JIEMEHTOB
STL

Bnaneer HaBblkamMu wucmoss3oBaHust STL
npu pa3zpaboTke mpuinoxeHuit Ha C++ s
MoOJeNell peaJbHBIX W KOHIENTYalbHBIX
CUCTEM, COOTBETCTBYIOIIMX HAMpaBICHUIO
noarotoBku «lIpukiagHas matemaruka u
UHpOpMATUKA

IMpogeccuonanbubie

HNuaukaropsl

Pesynbrarnl 00y4eHust




KOMIICTCHIIUHA

[TK-2. Cnocoben
MIPOBOJIUTH 00PaOOTKY H
aHaJiu3 Hay4YHOU
nHpOpManuu u
pe3yJAbTaTOB UCCIEAOBAHUI

3HaeT poab u MecTo «OOBEKTHO-
OPUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHHS 1
cranpaptaHoi oubnuoreku C++ B
YHUCICHHBIX METO/AX UCCIICAOBAHUS
Mozeneit 1ehopMUpPOBaHUS» B 3a/1a4aX U3
cdepsl TpodecCHOHATEHOM I TSIIEHOCTH
U B 0011eH eCTECTBEHHOHAaYYHOU KapTHHE
Mupa

[1K-2. U-1. 3HaeT METO/Ibl U IIPUEMBI PELICHUS
OcymiectBisier po(heCCHOHATLHO-OPHEHTUPOBAHHBIX
cOop, 00paboTKy U | 3amau
0000111eHNE YMeeT peanu3oBaTh Ha MPAKTUKE METOIbI
pe3ynbTaToB U TIpueMsl penienus 3anad «O0beKTHO-
HayYHBIX OPHUEHTUPOBAHHOTO NMPOTPAMMHUPOBAHUS U
HICCIEJOBAaHNN B crtanfapTHou 6ubnuorekn C++y
obmactu YMmeeT cucreMaTtu3npoBaTh 1 0000111aTh
KOMITBIOTEPHO- MHCTpYMEHTaJIbHBIE cpenicTBa «OO0BEKTHO-
MAaT€MaTH4CCKOr0 | OpMEHTUPOBAHHOI'O IIPOTPAMMHUPOBAHUS U
MOJICIMPOBAHUA | cTaHAApTHON Onbmnorekn C++» s
HACCIIETOBAHNUSA OOBEKTOB
poeCCHOHATBHON JIEATETLHOCTH
Brnaneer HaBbIkaMu ToMCcKa U BbIOOpa
MHCTPYMEHTAIBHBIX CpeacTB «OObEKTHO-
OPUEHTUPOBAHHOTO NMPOTPAMMUPOBAHUS U
cTangapTHOU O6ubmmoTteku C++» pu
HACCIIENOBAHUN OOBEKTOB
npodeccHnoHabHOM NesITeIbHOCTH
3HaeT TeHACHLIUU U TePCIIEeKTHUBbI
pa3BUTHS 00BEKTHO-OPHUEHTUPOBAHHOTO
MOJIX0JIa B IPOTpaMMHUPOBAHUU
3Haer METO/IbI OTMCaHuUsI,
KOHCTPYKTHBHOTO aHausza,
bopMann30BaHHOTO OTUCaHUS
[1IK-2. U-2. . MPOOJEMHBIX CUTYaIHi
Odopmnser YMeeT KpUTUUYECKU TIEPEOCMBICTHBATD
pe3yabTaThl HAKOIUICHHbIE 3HAaHUSI B COOTBETCTBUU C
Hay4YHO- XapaKTepoM cBoe mpohecCHoHaIbHOM
UCCIIEJOBATEIbCKUX | ICATEIbHOCTH
paboT u Ymeer Ha OCHOBE 00BEKTHO-
BBIYHMCIUTCIBHBIX | OPUEHTUPOBAHHOIO  IMOJAXOJAa  peIlarh
OKCIICPUMEHTOB B | MpaKTUYECKUE 3a/1a4l IPOTpaMMHUPOBAHUS
COOTBETCTBMU C | Ha s3blke CH++ ¢ HCNOJIB30BaHUEM:
aKTyaJbHBIMHU CTaHJAPTHBIX KOHTEHHEPOB STL;
CTaHAapTaMu CTaHAAPTHBIX YHHBEpPCAIIbHBIX

QITOPUTMOB, 00pabaTHIBAIOIIUX 3TH
KOHTEWHEPBI

Bnageer oaHUM 13 COBPEMEHHBIX SI3bIKOB
IpOTrpaMMUPOBAHUS IPUMEHUTENBHO K
TEXHOJIOTUU 00BEKTHO-OPHEHTUPOBAHHOTO
IPOTrpaMMHUPOBAHUS




4. ®OPMbI OPTAHU3ALIMY YYEBHOI'O MPOLIECCA U COJEPKAHUE
JUCLUIINHDBI

Hucummummuaa «OBBEKTHO-OPUEHTUPOBAHHOE [IPOTPAMMUWPOBAHUE U
CTAHAAPTHAS BUBJIMOTEKA C++ B YHUCJIEHHBIX METOAAX MCCJIIEJOBAHUA
MOJIEJIEM JE®OPMHPOBAHUS» mupemycMaTpuBaeT —cleaylouiue (OPMEl  OpraHH3aLuU
y4eOHOTO Tpoliecca: JIEKIUH, JJa00paTOPHBIC 3aHATHS, CAMOCTOSTEIILHYIO padOTy CTYACHTOB.

Marepuan u3naraercs €  HCIOJb30BaHUEM  OOBSICHUTEIbHO-UUIIOCTPATUBHBIX U
OBPUCTHYECKUX METOJOB MpernonaBaHus. [Ipu mpoBeneHWH JeKIWH W JTa0OpPATOPHBIX 3aHATHIM
WCTIONB3YIOTCS  MYJIbTUMEIUIHBIE TPE3CHTAllH, pa3JaTOYHble MaTepHajbl, CIHEeIHaIbHOE
00opy0BaHUE.

B ydeOHOM mporecce IMMPOKO NPUMEHSIOTCS AaKTHBHBIE W WHTEPAKTHBHBIE (HOPMBI
MIPOBEACHUST 3aHATHI (pa300p KOHKPETHBIX CHTYyalluid, AWCKYCCHS, TMOJIEMHKA), BHEAYAUTOpPHAs
caMoCTOsITeNIbHAsT paboTa, OaTbHO-PEHTHHIOBas CHCTEMa OIICHKH YCIEBAEMOCTH, JIMYHOCTHO-
OpUEHTHpOBaHHOE oO0y4yeHue, npodbieMHoe oOydeHue. B yueOHOM mpoliecce HCMONb3YIOTCS
WHTEPHET-PECYPCHI TI0 TAHHOMY KYPCY; pPacCMaTpUBAIOTCS 33a4H, MAaKCUMAIILHO TTPHOIMKEHHBIC K
KOHKPETHBIM IIPAaKTUYECKUM CHTYAIUSIM, TECTHI, CAMOCTOSITeTIbHAST pad0Ta; KOHTPOJIBbHBIE PAOOTHI.

CamocrosiTenpHass paboTa CTYJEHTOB IMpelycMaTpUBaeT MOJATOTOBKY K JabOpaTOpPHBIM
3aHSATHUSM, TIOJATOTOBKY KOHCIIEKTOB IO OTAEIHHBIM BOIPOCAM M3y9aeMbIX T€M, H3y4eHHE YudeOHOH
Y METOJNYECKOH JINTEPATYphl, BRITIOJHEHNUE HHIMBHTyTbHBIX 3aaHUH.

Temarnuecknii mnan KOBbEKTHO-OPUEHTUPOBAHHOE ITPOI'PAMMUWPOBAHUE U
CTAHJIAPTHAS BUBJIMOTEKA C++ B YHCJIEHHBIX METOJAX HCCJIEJOBAHMUSI
MOAEJIEM AE®@OPMUPOBAHU S

Tembl | Bonpocsl TeMbl

Mooyns 1.006vekmno-opuenmuposannas napaouzma u 6azoevie Kiaccol.

Cooepocamenvutit modyns 1.1. Hukancynayus.

Tema 1. Kpatkuii 0030p OCHOBHBIX mapaaurMm mnporpamMmupoBanus. IIponeccHo-
O0BeKTHO- opueHTUpoBaHHas mapagurmMa u s3blk C. Kparkuii 0030p KiIHO4EBBIX
opueHTHpoBaHHAa | KoHCTpyKimi C. AnuinkatuBHas (pyHKUMOHANbHAs) mapaaurma. [lapagurma
sl mapaaurma JIOTUYECKOTO TPOrPAMMHUPOBAHUSL.

OOBEKTHO-OpUEHTUPOBAHHAS TapaurMa. MeTo1oJorus pa3padoTKi 0OBEKTHO
OPUEHTHPOBAHHOTO MporpaMmMHoOro obOecnedyenus. [IpuHIUNBI 0OBEKTHO-
OpUEHTHUPOBAHHOTO  MOAXOJa. JTambl  O0OBEKTHO-OPUEHTHPOBAHHOMN
METOJIOJIOTHH.

Tema 2. ITonsiTue knacca, o0bekTa, moJisi, Merona. OnpezneneHue 6a30BOro Kiacca.
Ba3zoBble kiaacebl | Cexuuu noctyna. O6maacte BUIMMOCTH Kiacca. MHKancynsiuus — o00beKTHO-
OpPHEHTUPOBAHHAs XapaKTepUCTHKA MOIYIbHOCTH. BHemHuil unrepdeiic u
BHYTPEHHSS pealn3alys HHKAICYJIHPOBAHHOTO IMPOrpaMMHOIO OOBEKTa.
XapakTepHble MNpHU3HAKK S(P(HEKTUBHOM WHKANCYIALUU: aOCTpaKuus,
OOIIEeIOCTYIHBIN HHTEPGENC 1 COKPHITUE peaTn3allii.

Hoctyn k osmemeHtam  kiacca. (CTaTW4YecKue 3JIEMEHTHI  Kilacca.
JlpyxecTBeHHBbIE Ki1acchl U pyHkimu. [IpocTtpancTBa NMeH.

CrennanbHble MeTO bl Ki1acca. Ha3HaueHne KOHCTPYKTOPOB U AECTPYKTOPA.
KoncrpykTtop 1o  ymosyanuto. IlapameTpu3oBaHHBIE KOHCTPYKTODBI.
Koncrpykrop xonupoBanus. JlecTpyKkTop.

DyHKIIMOHAJIBHOE 3aMbIKaHUE KaK MEXaHH3M pabOThI CIIEIIAIbHBIX METOI0B




KJlacca MO CO3/JaHMI0 W YHUYTOXKEHUIO 00bekTOoB. OrpaHuueHus Ha
WCIIOJb30BAHUE  ABTOMATUYECKM  CTEHEPUPOBAHHBIX  KOMIIMJISTOPOM
CIICIUaJIbHBIX MCTOO0B.

Cooepotcamenvuutii modyns 1.2. Cmamuueckuii nonumopghusm.

Tema 3. Crarnueckuii monmumopdusm. [leperpyxeHnpie pyHKIIUN-YIICHBI.
IMeperpy3ka Konuenims neperpysku onepatopos. [leperpyxeHHbie omepaTopbl Kak
OnepaTopoB METO/IbI KJIacca U KakK JIPYKECTBEHHbIC ()yHKIIHH.
Ieperpyska onepaTopoB mpeodpasoBanus tuma. Crerudukarop explicit
1u1st KOHCTpYKTOpOB. [leperpyska oneparopos New u delete.
Tema 4. daiinoBbIe U CTPOKOBBIC MOTOKU. CpecTBa BBOJa-BhIBOIA U paboTa C
MoTokn notokamiu. [leperpyska oneparopoB OTOKOBOTO BBO/Ia/BbIBOJIA.

bubnuoreka mortoxka C++. O6mue GpyHKkumu BBOJa-BBIBO/IA B MOTOK.

Mooyns 2. /lunamuueckuii u napamempuyeckuii ROaIUMopgusm.

Cooepircamenvuulit modyns 2.1. Hacnedosanue u OuHaAMu4ecKuil ROIUMOpPu3m.

Tema 5. Hacnenoanue — 0a3oBoe MOHATHE  OOBEKTHO-OPUEHTUPOBAHHOTO
HacaenoBanue nmporpaMMHpoBaHus. HacienoBanue W TOBTOPHOE HCIOJB30BAaHHE KOJA.
[Ipocroe HacnenoBanue. CHHTaKcHC ONpENENIEHUsl KJlacca-MOTOMKA.
[IpaBuna HacnemoBaHMs.
[IpeoGpa3oBanue TUNIOB (CCHIIOK U yKa3aTesei). [lpaBuia BUANMOCTH pH
MIPOCTOM HacjenoBaHuu. [lepekpbiTie UMEH U (PyHKIIMOHAIBHOE
3aMbIKaHHE B CIIy4ae MPOCTOT0 HACIEI0BaHUSI.
Tema 6. Junamuueckuii momumMopdusm (poctoe HacienoBanue). Peamuzamms
JAunnamuuyeckuii BUPTYaJIbHBIX QyHKIUN. [leperpyxeHHbIe U TepeonpeneIEHHbIE METOIBI.
NoJuMOppu3mM Pannee u no3nnee cBszbiBaHue. [lycThie ¥ UnCThIe BUPTYaIbHbBIE (DYHKIIMH.

AOCTpaKTHBIE KIJIACCHI.

MHoxecTBeHHOE HacieaoBanue. CHHTAKCHC ONPENEICHUs Kiacca-
MOTOMKa. BUIuMoCTh mpu MHOKECTBEHHOM HacjeoBaHuH. BupryaibHbie
6a3oBbIe Kiacchl. DyHKIIMOHAIBHOE 3aMbIKaHHE B CITy4ae
MHO>KECTBEHHOTO HaclleJ0BaHUS.

Junamudeckuid mosumMopdusm (MHOKECTBEHHOE HACIIEIOBAHUE).
Hutepdeticl. AOcTpakTHbIC Ki1acchl. JlnHaMudeckas nHpopMmaiys o TUIe
IpU MPOCTOM U MHOKECTBEHHOM HAcle0BaHUU.
OOBbEeKTHO-OpUEHTHPOBAHHAS KOHIIETUs 00pabOTKU HCKIoueHui. biok
try. Oneparop catch. Knaccor nckiarouenuii. CTaHIapTHBIE HCKITFOUCHHMS.
[TocnenoBarenbHOCTD JEHCTBUM MTPU BOSHUKHOBEHUH MCKIFOUUTEIBHOU
CUTYaIuu (reHepUpOBaHKE U MepeOpPOCKa UCKITIOYCHHI).

Cooepicamenvuolit Modyns 2.2. Illabnonsl u napamempuyecKuii ROJIUMOpHu3m.

Tema 7. Ilapamer-
puyeckui
moJIMMoOp(pu3m
1151 QyHKOMi

[Mapamerpuueckuii momumopdusm s GyHkiuil. CHHTaKCHC ONpeeIeHUs
nrabyioHa GpyHKkuu. MexaHu3Mbl FTeHEPUPOBAHUS M UICHTU(DUKAIIUH TTPH
(YHKIIMOHATBHBIX 0OpaIIeHUsX.

Tema 8. Ilapamer-
PHYECKHUH 10JIH-
Mopdusm st
KJIACCOB

CuHrakcuc ONpCACIICHUA mabJIoHa Kiiacca. HapaMeTpLI ma0JIoHa.
Cneunanmauml 1a0JIOHOB KJIaCCOB. Peammzanus mabJIoHa Kiacca.

Mooyns 3. Cmanoapmnuan oudnuomerxa C++

Cooeporcamenvnotit modyns 3.1. Apxumexmypa cmanoapmnoit 6udnuomexu C++.

Tema 9.
ApXuTeKkTypa
OMOJIMOTEKH

CocraBHble yactu O6ubimoreku. OpraHu3anus CTaHIAPTHONW OUOIMOTEKU
mabnoHoB. CTaHapTHRIE KOHTEHHEPHI.

Cooepirrcamenvuulit Mooyns 3.2. Hmepamopul u pyHKuuoHanbHovle 00beKmal.

Tema 10.

| Urepatopel. O6patHblie uTepatopbl. Mitepatops Betasku. [10TokoBbIE




Hrepatopsbi UTEPATOPBHI.

Tema 11. OyHKIIMOHANBHBIE  OOBEKTH.  Apudmernueckue  (QyHKIHOHAIbHBIC

@OyHKINOHAIBbHBI | 00beKThl. [Ipeaukarsl. OTpunaTeny.

e 00beKThI Cas3pIBaTenn. Afantepsl ykasaTteneil Ha GyHKIuu. Aantepsl METOJIOB.
Cooepocamenvuutii mooyns 3.3. Konmeiinepot.

Tema 12. [Mocnenosarenbubie KoHTelHEepHl. Bektopsl (vector). Crucku (list). Creku

IMocaenoBareann | (stack). JIBycroponnue ouepemu (deque). Ouepenu (queue). Ouepemu c

bI€ KOHTeﬁHepr

npuopureramu (priority_queue).

Tema 13.
AccoiMaTUBHBIE
KOHTeHepbI

AccormatuBHbIe  KOHTeHHephl. MmuoxectBa (Set). MuoxectBa ¢
nyomukatamu (multiset). burossie mMuoxectBa (bitset). CiioBapu (map).
CnoBapu ¢ gyomukaramu (multimap).

Cooeporcamenvuutit Mooy 3.4. Anzopummot.

Tema 14. AnroputMmel. Hemonuduiupyromiue onepamuu ¢ mocaea0BaTeIbHOCTIMH.
Onepauum ¢ Moaudunupyroniie onepaluu ¢ MociIeI0BaTeIbHOCTIMHU.
1ocJe/10BaTe/IbHO

CTSAIMU

Tema 15. ANrOpUTMBI, CBSI3aHHBIE C COPTUPOBKOM. AITOPUTMBI pabOTHI €
CnenmnanbHble MHO>KECTBAaMU U MUPaMUIAMHU.

AJITOPUTMBbI Jlpyrue cpencTBa cTaHgapTHON OMOINOTEKH.




Crpykrypa gucuuminisl KOG bEKTHO-OPUEHTUPOBAHHOE
INPOI'PAMMUPOBAHUE U CTAHJIAPTHASA BUBJIMOTEKA C++ B
YUCJEHHBIX METOJIAX UCCJIEJIOBAHUS MOJIEJIEH
JE®OPMUPOBAHUSA» o Buaam yuedOHOil 1esiTeIbHOCTH

KoaunuecTBo yacoB

Ounas ¢popma

o0yueHnust 3aouynas ¢opma 00yueHus
B T.4. B T.4.
Ha3spanus copepakaTebHBIX MOAYJICH U 5 5
Tem v | 2|5 v | 2|3
8| &g 8| & &
=| E| 8|8 & =| £E|§8|E 4
o | S| E| 5|28l 2| E| E| 5|25k
) 5 S| Q| =S ) > © © | 23
Q [P [o] < S Q Q o < S
m | 5| E|R|Oa M = E | B |0 a
Conep:karesabnblii Moayb 1. O0vekmuo-opuenmuposannas napaouzma u 6azoevie Kiaccol
Tema 1.
O0BbeKTHO-0PHEHTHPOBAHHASA 12 | 3 3| 6
napagmrma
Tema 2.
12 | 3 3| 6
Ba3oBrble Kiacchl
Tema 3.
11 | 3 2| 6
Ileperpy3ka onepaTropos
Tema 4.
11 | 3 2| 6
IHoroxn
Hroro no conepxkareabHOMY MOy.JTI0 1 46 | 12 10| 24
Coaep:xaTesibHblil MOAYJIb 2. /lunamuueckuii u napamempuydeckuil ROaIuUMopgusm
Tema 5.
12 | 3 3| 6
HacaenoBanue
Tema 6. lunamMudeckuii moJuMoppusm 12 | 3 3] 6
Tema 7. IlapaMeTpuvecKuii 1 | 3 21 6
MoJTUMOP(hU3M I PyHKUM A
Tema 8. IlapameTpuvecKHid MOJIM- 11 | 3 5| 6
MOP(HU3M JJIS KIACCOB
HToro no conep:kareIbHOMY MOIYTIO 2 46 | 12 10| 24

Copaep:kaTebHbII MOTYJIb

3. Cmanoapmnasn 6ubauomexa C++

Tema 9.

ApxuTeKkTypa 0ulJnoTeKn 12| 4 219
Tema 10. 12| 4 5| 6
Hreparopbl

Tema 11. 12| 4 5| 6
DOyYyHKIMOHAJIbHbIE 00bEeKThI

Tema 12. } 12| 4 5| 6
IlocsenoBaTebHbICe KOHTEIHHEPHI

Tema 13. 5 12 | 4 > | 6
AccolMaTHBHbIC KOHTEIHEPbI

Tema 14. 12 | 4 > | 6

Onepamm C MoCjIeA0BaATC/IBHOCTAMHU




Tema 15.

Cneunanbﬂue AJIrOPpUTMBI

16 | 6 41 6

Hroro o

colepKaTeILHOMY MOAYJIIO 3 88 | 30 16 | 42

Bcero yacos 180 | 54 36| 90

5. TEMATHUKA JEKIIUOHHBIX U JIABOPATOPHBIX 3AHATHIA

TeMpbl JIeKIIUOHHBIX 3AHATHI

HasBanue teMbl

KomunuectBo
JacoB

Kparkuii 0630p 0CHOBHBIX IapaaurM nporpammuponanus. [IponeccHo-
opueHTHpoBaHHas napaaurma u s3elk C. Kpatkuii 0030p KIIIOYEBBIX
koHcTpykuui C. AnmuukatuBHas ((QyHKUMOHaJbHAs) MapagurMa.
[TaparmMa 10ru4ecKoro nporpaMMHUpOBaHUSL.

2

OOBeKTHO-OPUEHTUPOBAHHAS TTapaurMa. MeTo10J10rHsl pa3paboTKy
00BEKTHO OPUEHTHPOBAHHOT'O MPOrPaMMHOTO oOectiedeHus. [ [pHHIHITET
00BEKTHO-OPHEHTUPOBAHHOTO TIOAXO0/1a. DTaItbl 00bEKTHO-
OPHUEHTHUPOBAHHON METOIOJIOTHH.

[Tonarue wmacca, oObekTa, mois, Meroda. OmpeaeneHue 06a30BOTO
knacca. Cekmum goctyna. O6r1acTh BUIMMOCTH Kiiacca. MHKancymsmst —
00bEKTHO-OPUEHTHPOBAHHAS XapaKTEPUCTHKA MOTyIbHOCTH. BHemHuit
uHTepdeiic W BHYTPEHHSS pealu3alus HHKAICYJIUPOBAHHOTO
MPOTPaMMHOTO 00BEKTa. XapakTepHble TMpu3HAKH AP(HEKTHBHON
WHKATCYJISAIUN: a0CTpaKIysl, 00ImeI0CTYTHbIN HHTep(dENc U COKPBITHE
peanuzanuu

Hoctynm k »snmemeHTam Kiacca. CTaTHYeCKUE BJIEMEHTHI Kiacca.
JpyxecTBeHHbIC Kinacchl U pyHKmH. [IpocTpancTBa nuMeH.
CriermanbHbIe METO/IBI Ki1acca. HazHaueHne KOHCTPYKTOPOB U
nectpykropa. Konctpykrop o ymonuanuro. [lapamerpruzoBaHHbie
KOHCTpYKTOPHI. KoHCTpyKTOp KOTIMpoBaHus. JlecTpykrop

CDYHKHI/IOHEUIBHOC 3aMbIKaHUEC KaK MCXaHHU3M pa6OTBI CIICOHaJIbHBIX
MECTOIOB KJIacca 110 CO3AaHNIO U YHHUYTOXKCHUIO OOBEKTOB. OI’paHI/I‘IeHI/Iﬂ
Ha UCIIOJIb30BAHNE aBTOMATHUYCCKH CI'CHCPHPOBAHHBIX KOMITUIATOPOM
ClICOaJIbHBIX METOJ0B

Cratuueckuii monumopdusm. lleperpykennsie pyHKIUU-UICHBI.
Konuenus neperpysku onepatopos. [leperpyxeHHbie onepaTopsl
KaK METO/JIbI KJlacca U KaK JIpYKeCTBEHHbIE (DYHKIIUU

[Teperpyska omneparopoB mpeobpasoBanus tuna. CrerudukaTop
explicit s koncTpykTOpOB. [leperpyska oneparopos nNew u delete

daiinoBeie U CTPOKOBBIC IIOTOKH. Cpe,I[CTBa BBOJAa-BbIBOJa U pa60Ta C
IIOTOKaMH. Heperpy31<a OonIepaTopoB MOTOKOBOT'O BBOI[a/BBIBO)Ia

Ileperpy3ka onepaTopoB NOTOKOBOTO BBOJa/BbIBO/Ia. bubianoreka
notoka C++. O0mue GpyHKIMH BBOJA-BbIBOJIA B TOTOK

10

HacnegoBanue — 0a30BOE TOHSTHE 06’[>eKTHO'OpI/IeHTI/IpOBaHHOFO
nporpaMMUupOBaHUA. HacnegoBanue wun IMNOBTOPHOC HCIIOJIb30BAHUC
KoJa. HpOCTOe HaCJICJO0BaHUC. CHHTaKcHC OIpCAC/ICHUA KJlacCa-
IIOTOMKaA. HpaBHna HaCJICJ0BaHUs. Hp606pa3OBaHI/IC THUIIOB (CCBIJ'IOK )51
yKa3aTeneﬁ). HpaBI/ma BUIAUMOCTH TIpH MHPOCTOM HACICAOBAHUU.
HeperLITI/Ie HUMCH U (bYHKI_II/IOHaJ'ILHOC 3aMbIKaHUC B CJIydyac
IPOCTOI'0 HACJIICAOBAHUA

11

[IpeoOpazoBanue TUNIOB (CCBHITIOK U yKa3aTeneii). [IpaBuna BUANMOCTH




IIpU IIPOCTOM HacyieoBaHuu. [lepekpriTie nMEeH 1 GYyHKIIMOHATIBHOE
3aMbIKaHUE B CJIydae IMPOCTOr0 HACIIEIOBAHUS

12 | Junamudeckuii moaumopdusM (mpoctoe HacnenoBanue). Peanuzamus 2
BUPTYaJbHBIX (QyHKIMA. [leperpyxennblie u nepeonpenenéHHbe
MeTtonbl. PanHee u no3iHee cBsi3biBaHue. [lycThie U uncThie
BUPTYaJIbHBIE QYHKIIMU. AOCTPAKTHBIE KJIACCHI

13 | MHoxecTBeHHOE HacyieoBanre. CHHTAKCHC OTPEICTICHHIS Ki1acca- 2
OTOMKa. BUTMMOCTb ITpH MHOKECTBEHHOM HaCJIEZJOBAHUU.
Buptyansabie 6a30Bbie kiacchl. DyHKIIMOHATBLHOE 3aMBIKAHUE B
Cllydae MHO>KECTBEHHOT'O HacJIeJJOBaHUs

14 | Junamuyeckuili noauMoppu3M (MHOKECTBEHHOE HAC/IEOBaHUE). 2
WnuTepdeiicbl. AGcTpakTHbIE Ki1acchl. JuHamMudeckast HtHQopmaius o
THUIIE MIPU IPOCTOM U MHOXKECTBEHHOM HacJIeJOBaHUH

15 | OObexTHO-OpUEHTHPOBAaHHAS KOHIIETIIINS 00PaOOTKH HCKITIOYCHUH. 2
brok try. Onepatop catch. Kitaccer uckmodenuii. CrangapTHbIC
nckiroueHus. IlocmenoBaTenbHOCTh NIEHCTBUN P BOSHUKHOBEHUHN
UCKJTIOYUTENbHOM cUTyaluu (TeHepupoBaHue U nepedpocka

VCKITIOYEHHI)

16 | [Napamerpuueckuii nomumopdusm st GyHKIHi. CHHTAKCHC 2
onpeseneHus madinoHa GyHKIUH

17 | MexaHu3Mbl reHepUpPOBaHUS U UACHTU(DUKALIMY [IPU 2
(YHKIIMOHATBHBIX 00paleHusIX

18 | CunTakcuc omnpejencHus mabdioHa kiacca. [lapamerpsl mabdioHa. 2
Crnennanusanus madIoHOB Ki1accoB. Peann3arus madiioHa Kiiacca

19 | Urepatopsl. O6paTHbIie uTepaTtopsl. iTeparops! BcraBku. [ToTokoBbIS 2
UTEPATOPHI

20 | dynknuoHanbHBIE OOBEKTHL. Apudmernueckue (yHKIIMOHAIBHBIE 2
00bexThl. [Ipeaukatel. OTpuniatenn

21 | CessbiBarenu. AnanTtepsl yka3aTened Ha QyHKIIUU. AganTepbl 2
METOJIOB

22 | TlocnenoBarenbubie KoHTEHEPHL. BekTopsl (vector). Cruckwu (list). 2

23 | Creku (stack). JIsyctoponnue ouepeau (deque). Ouepenu (queue). 2
Ouepeau ¢ npuoputeTamu (Priority_queue)

24 | AccoumatuBHBIE KOHTEeHHEPHl. MHOXKecTBa (set). MHokecTBa ¢ 2
nyomukatamu (multiset). butoseie muoxectna (bitset)

25 | CrnoBapu (map). CioBapu ¢ ayonukatamu (multimap) 2

26 | AnroputMmel. Hemoauduuupyromue onepamuu ¢ 2

MOCJIEIOBATENLHOCTAMU. Moaubuupyomme onepanuu ¢
MOCJIEA0BATEILHOCTIMHU

27 | AnropuTMmBbl, CBSI3aHHBIC C COPTHPOBKOM. AJITOPUTMBI pabOTHI C 2
MHOJKECTBaMH M MUpaMuaMu. J[pyrue cpeicTBa cTaHaapTHON
O6ubIMOTEeKH
Bcero 54

Texctel nexuuii npuBeneHsl B: snekTpoHHOM YMKJI Ha kadeape TYuUBM u B aucTaHIIMOHHOM
kypce OOITUCE C++ [IMull na nnardpopme Moodle TouHY.

Tembl 1a00paTOPHBIX 3aHATHI

No HasBanue teMbl KoanuectBo
n/m 4acoB




[IponeccHo-opuenTrpoBanHas napaaurma u s3bik C. Kpatkuii 0630p
KITFOUeBBIX KOHCTpyKIUi C. ArmumnkaruBHast ((yHKIIMOHATBHAS )
napagurma. [ lapagurma noruueckoro nporpaMMHUpOBaHUSL.

Mertoponorust pa3paboTKi 0OBEKTHO OPUEHTHPOBAHHOTO PO PAMMHOTO
obecrieuenys. [ [pruHIMIIBI 00BEKTHO-OPUEHTHPOBAHHOTO MT01X0/1a. DTaIlbl
00bEKTHO-OpPUEHTUPOBAHHONW METOIOJIOT UH.

[TonsiTue knacca, o0bekTa, mossi, Metoaa. OnpeneneHue 6a30BOro
kiacca. Cexuuu nocryna. O0nacts BUIMMOCTH Kilacca. HKancysust —
00BEKTHO-OPUEHTHPOBAHHAS XapaKTePUCTUKA MOTYIbHOCTH. BHenHuMi
uHTep(deiic 1 BHYTPEHHSIS pealTu3alys HHKAIICYINPOBAHHOTO
MPOTPAaMMHOTO 00BEKTa. XapaKTepHbIe MPU3HAKU (P HEKTUBHOM
MHKAICYJISIUU: a0CTpaKIys, 0OIIEJOCTYIHBIN UHTEp(]EIC 1 COKpBITHE
peanm3aiyn

Hoctyn k »snemeHTaMm kiacca. CTaTudyeckue 3JIEMEHTHI Kiacca.
JpyxectBeHHbIe Kacchl U GyHKIMU. [IpocTpancTBa MMEH.
CnenpansHble MeTO/IbI Kilacca. HazHaueHne KOHCTPYKTOPOB U
nectpykropa. Koncrpykrop no ymonuanuto. [lapamerpuzoBanHbie
KOHCTpYKTOpPBI. KoHCTpYyKTOp KOmupoBaHusl. JlecTpykTop

O YHKITMOHATHPHOE 3aMBIKaHUE KaK MEXaHU3M Pa0OTHI CTICITUATTEHBIX
METO/IOB KJIacca 10 CO3/IAaHUIO U YHUYTOKEHUIO 00BEKTOB. OTrpaHnYeHus
Ha HUCTOJIb30BaHNE ABTOMATHYECKH CTEHEPHUPOBAHHBIX KOMITHIISITOPOM
CIIELHAILHBIX METOJ0B

Cratuueckuii monumopdusm. Ileperpyxxennsie GyHKIUU-UICHBI.
KoHnnenmus neperpysku onepatopos. [leperpyxeHHsie onepaTopsl
KaK MeTO/JIbl KJacca M KakK JIPYKECTBECHHbIE (PYHKIINU

IMeperpyska omepatopos mpeobpasoBanus tuna. Crierudukarop
explicit nus koncTpykropoB. [leperpyska omeparopos new u delete

daiinoBsie U CTPOKOBBIC MOTOKU. CpecTBa BBOJa-BhIBOIA M paboTa C
notokamu. [leperpys3ka onepaTopoB MOTOKOBOTO BBOIa/BBIBO/IA

[leperpyska oneparopoB MOTOKOBOTO BBOIa/BbIBOIA. bubnnoTeka
notoka C++. O6uue GpyHKIKUN BBOJA-BBIBOJA B IOTOK

10

HaCJ'IeI[OBaHI/Ie — 0a30BO€ MOHATHE O6’bCKTHO'OpI/I€HTI/Ip0BaHHOFO
IIporpaMMHupOBaHUA. HaCJ'ICIIOBaHI/Ie M IIOBTOPHOC MCITIOJIb30BAHUEC
KoJa. HpOCTOC HacCJI€JOBaHUC. CuHTaKcuc OIIp€aACICHUs KilacCa-
IIOTOMKaA. HpaBHna HacJICa0BaHUA

11

Ureparopsl. O6patnbie urepatopsl. Utepatopsl BcraBku. [loTokoBbIe
uteparopbl. DyHKIIMOHATBEHBIE 00BEKTHI. ApHU(pMETHUECKHE
¢byHkroHanbHbIe 00BeKThI. [Ipenukarel. OTpunarenu

12

Ces3piBaTenu. AnanTepsl ykazareneil Ha QyHKUIUU. AJantepsl
METO0B

13

[MTocnenoBaresnbHbie KOHTEHHEPBI. Bekropsr (vector). Crucku (list).

14

Creku (stack). JIsycroponnue ouepenu (deque). Ouepenu (queue).
Ouepenu ¢ npuoputeTamu (Priority_queue)

15

AcconuaTiBHbIe KOHTeWHEpsl. MHOXecTBa (set). MHOXecTBa ¢
nyonukatamu (multiset). Butossie MuOXecTBa (bitset)

16

Cnosapu (map). CioBapu ¢ ayonukatamu (multimap)

17

Anroputmsl. Hemouduuupytomue onepamuu ¢
MOCIIEI0BATEIBHOCTIMUA. MoAnUIIUpYIOLIIe ONiepaluy ¢
IIOCJIEOBATEIBLHOCTSIMHU

18

AJITOPUTMBI, CBSI3aHHBIC C COPTUPOBKOM. AJITOPUTMBI PabOTHI C
MHOJKECTBaMHU M MUpaMuIaMu. J[pyrue cpeicTBa CTaHaapTHOMN
OnOIMOTEKHU




| Bceero | 36 |

Martepuansl I TPOBEIEHUS JIA0OpATOPHBIX pPAOOT W METOJWYECKUE PEKOMEHIAIMU K
BBITIOJTHEHUIO JIA0OPATOPHBIX paboT npuBeacHb! B: dnekTpoHHoM YMK]] Ha kadenpe TYuBM u B

muctanimonHoM kypce OOITUCE C++ [IMuMl na mnardpopme Moodle TouHY.

6. OPTAHU3AIIUA CAMOCTOATEJBHOM PABOTHI CTYJIEHTOB

Ne Ha3zBanue temsl KomnnuectBo
n/m 4acoB
1 | poueccHo-opueHTHpOBaHHas napaaurMa u si3bik C. Kpatkuii 0630p 3
KJTF0ueBbIX KOHCTpyKUuil C. AnmimkaTuBHas ((QyHKIIMOHAIbHAS)
napajurma
2 | Merogonorust pa3paboTKr 0OBEKTHO OPHEHTHPOBAHHOTO IPOTPAMMHOTO 3
obecnieuenus. [ [prHIUITBEI 0OBEKTHO-OPUEHTHPOBAHHOI'O TI01X0/1a
3 | onsaTHe xinacca, 00BEKTa, 1MOJIsL, MeTo1a. OnpejielieHue 6a30Boro 3

knacca. Cexkmu goctyna. O61acts BUIMMOCTH Kiiacca. MHKarncymsms —
00BEKTHO-OPUEHTUPOBAHHAS XapaKTEPUCTHUKA MOTYIbHOCTH. BHeTHMIA
uHTep(dEic U BHYTPEHHSIS peaTn3alys NHKAICYJIUPOBAHHOTO
MIPOrpaMMHOT0 00beKTa. XapaKTepHble MpU3HAKU 3()PEeKTUBHOMN
WHKATICYJISAIUHU: a0CTPaKIHs, OOIMIEA0CTYTHBIA HHTEP(EIUC H COKPHITHE
peanuzanuu

4 | loctyn K o9nemeHTaM kimacca. (CraThueckwe SJIEMEHTHI Kiacca. 3
JpyxecTBeHHbIC Kinacchl U pyHKmH. [IpocTpancTBa nuMeH.
CrneunanbHbie METOIbI KiTacca. HazHaueHne KOHCTPYKTOPOB U
nectpykropa. Koncrpykrop no ymondanuto. [lapamerpuzoBanHbie
KOHCTpYKTOPBI. KOHCTpyKTOp KOnupoBanusl. Jlectpykrop

5 | OyHKIMOHATBHOE 3aMbIKAHUE KaK MEXaHU3M PaOOThI CIICIIUATBHBIX 3
METO/IOB KJ1acca 10 CO3/IaHHIO M YHUUTOXKEHUIO0 00beKTOB. OrpaHMYeHuUs
HAa KCTOJIb30BaHNE aBTOMATUYECKH CTEHEPUPOBAHHBIX KOMITUIIITOPOM
CHeIHaIbHBIX METOJIOB

6 | Cratnueckuii nmomumopdusm. [leperpykeHnpie (yHKIIMH-UICHBI. 3
Konuenuus neperpy3ku onepatopos. [leperpyxeHHbie onepaTopsl
KaK METO/Ibl KJIacca U KakK JAPYXKECTBEHHbIC (DYHKIIUU

7 | Ileperpyska omepatopoB npeodpazoBanus tuna. Cneuuduxarop 3
explicit mis koncTpykTOpOB. [leperpyska oneparopos nNew u delete

8 | daiinoBkiec U cTpoKOBBIE TOTOKH. CpeIcTBa BBOAA-BBIBOIA U paboTa ¢ 3
notokamu. [leperpyska onepaTropoB OTOKOBOTO BBOJIa/BbIBOIA

9 | [leperpy3ka oneparopoB MOTOKOBOTO BBOIa/BbIBO/IA. bubnnoTeka 3
notoka C++. O6muue GpyHKIUK BBOJJa-BBIBOJIA B MOTOK

10 | HacnenoBanue — 6a30Bo€ MOHATHE 0OBEKTHO-OPUEHTHPOBAHHOTO 3

nporpammupoBanusi. HacnenoBanue 1 noBTOpHOE MCIIOIb30BaHHE
koza. Ilpocroe HacnenoBanue. CuHTaKCcHC OIpeIeNIeH s Kilacca-
notomka. [IpaBuna HacnenoBanus. [Ipeobpa3zoBanue TUIIOB (CCBUIOK U
ykazaresneit). [IpaBuia BuAMMOCTH PU MPOCTOM HacjeJ0OBaHUH.
[lepexpbiTHEe UMEH U (PYHKIIMOHAIBHOE 3aMBIKaHUE B CIIydae
IIPOCTOT0 HACJIEeIOBaHUS

11 | IlpeoOpa3oBanue TUIIOB (CCHUIOK M yka3zarenei). [IpaBuiia BUIMMOCTH 3
IIpU IIPOCTOM HacienoBanuu. [lepekpriTue MeH U yHKIHOHATBHOE
3aMbIKaHHE B CIIy4yae IMPOCTOr0 HACIEeT0BaHUS




12 | Aunamuueckuii noauMopdusm (mpocroe HacnenoBanue). Peannszanus 3
BUPTYaJbHBIX (pyHKIMMHA. [leperpyxennbie u nepeornpeaenéHabe
MeTtonbl. PaHHee u no3Hee cBsi3biBaHuE. IlycThie U uncThIe
BUPTYaJbHbIE QYHKIUU. AOCTPAKTHBIE KJIACCHI

13 | MHoxecTBeHHOE HaclieoBanne. CHHTAKCUC OTpeeNIiCHUs Kiacca- 3
OTOMKa. BUTMMOCTb ITpH MHOKECTBEHHOM HaCJIEZJOBAHUU.
Buptyansabie 6a30Bbie Kiacchl. YHKIIMOHATBHOE 3aMBIKAaHHE B
cllydae MHO>KECTBEHHOT'O HacJIe[JOBaHUs

14 | InHamudeckuii momuMop¢hu3M (MHOKECTBEHHOE HACIICIOBAHHE). 3
WuTepdeiicel. AGcTpakTHBIE Kiacchl. JJuHamudeckas nHbopManus o
TUIIE MIPU IPOCTOM U MHO>KECTBEHHOM HacCJIeI0BaHUU

15 | OOBbeKTHO-OpHUEHTHPOBaHHASI KOHLENIUS 00pabOTKH UCKIIIOUEHUH. 3
brok try. Onepatop catch. Kitaccer uckmodenuii. CrangapTHbIC
nckirodeHus. IlocmenoBaTenbHOCTh NEHCTBUM P BOSHUKHOBEHUHN
UCKJTIOYUTENbHOM cUTyaluu (TeHepupoBaHue U nepedpocka

HCKITIOYEHMI)

16 | [Napamerpuueckuii noaumopdusm st pyHKIui. CHHTAKCHC 3
onpeseneHus madnoHa GyHKIUH

17 | MexaHu3Mbl reHepUpPOBaHUS U UACHTU(UKALIMY [TPU 3
(YHKIIMOHATBHBIX 00paleHUsIX

18 | CunTakcuc omnpejencHus madioHa kiacca. [lapamerpsr mabdmoHa. 3
Crnennanusanms madioHOB Ki1accoB. Peann3arus mabiioHa Kiacca

19 | Urepatopsl. O6paTHBIe HTEepaTopsl. MTepatopsl BcraBku. [ToTokoBEIe 3
UTEPATOPBI

20 | dynknuoHanbHBIC 00BEKTHI. ApudMeTndeckre (yHKIIMOHAIbHBIC 3
00bexThI. [Ipeaukatel. OTpuniatenn

21 | CessbiBarenu. Anantepsl yka3aTened Ha QyHKIIUU. AganTepbl 3
METO/IOB

22 | TlocnenoBarensublie KoHTEHEPHL. BekTopsl (vector). Cruckwu (list). 3

23 | Creku (stack). JIsyctoponnue ouepeau (deque). Ouepenu (queue). 3
Ouepenu ¢ npuoputeTamu (Priority_queue)

24 | AccoumatuBHBIC KOHTEeHHEPHl. MHOXKecTBa (set). MHokecTBa ¢ 3

nyomukatamu (multiset). butoseie muoxectsa (bitset)

25 | CnoBapu (map). 3
26 | CroBapu ¢ gyomukaramu (multimap) 3
27 | Hemoaudunupyromue onepamuu ¢ Nociaea0BaTeIbHOCTIMHI 3
28 | Moaudunupyrolue onepamnus ¢ Iocae0BaTeIbHOCTIMU 3
29 | Anroputmbl paboThl ¢ MHOKECTBAMHU W TTHPaMUIaMH 3
30 | Hpyrue cpeacTBa cTaHgapTHOM OMOIHOTEKH 3

Bcero 90

Conepxanue caMOCTOATENbHOM (B T.4. HWHAMBUAYalbHOM) paboThl MO TeMaM M
METOJMUECKUE PEKOMEHJAllMK [0 €€ BBINOJHEHUIO NpuBeAeHbl B: 3iekTpoHHOoM YMKJ[ Ha
kapeape TYuBM u B aucranumonHom kypce OOIIMCBH C++ IIMuM na nmardpopme Moodle

HouHY.

7. KOHTPOJIbHBIE BOITPOCHI K MIPOMEXYTOUHOM ATTECTALIUU

KOHTpOHBHBIC BOIIPOCHI:

1. TlIpoueccHo-opuentupoBaHHas mnapagurmMa u s3blk  C. Kpatkumii 0030p KITIOYEBBIX
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koHCTpykumi C. AnmumkatuBHas ((yHkuMoHanmpHas) mnapagurma. [lapagurma JOrHYECKOTO
IPOrPaMMHPOBAHUSL.

2. OOBEKTHO-OPUEHTUPOBAHHAsA  Mapagurma.  Metojonorus  pa3paboTKH  OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHOTO 00ECTICUCHUSI.

3. IlpuHnunbsl 00BEKTHO-OPUEHTHPOBAHHOTO TOAXOJA. ITarbl O0OBEKTHO-OPUEHTHPOBAHHOU
METOJIOJIOTHH.

4. TlonsTue kiacca, 00bekTa, nojsi, Mmeroaa. Onpenenenne 6a3oBoro kinacca. CeKIuu J0CTyma.
Ob6nacte BuaMMOCTH Kiacca. WHKamcymsanusi — OOBEKTHO-OPUEHTHPOBAHHAS XapaKTePUCTHKA
MO/TyJBHOCTH.

5. Buemnuii umHTEepdeic ¥ BHYTpEHHSS peaju3alis WHKAICYJIMPOBAHHOTO IPOTPaMMHOTO
00BeKTa.

6. XapakTtepHble nTpu3HaKd dS(H(OEKTHUBHOW WHKANCYISIIAKA: aOCTPaKIUs, OOIIEIOCTYITHBIN
uHTEpEIC U COKPBITUE pealTU3aIliH.

7. Joctym k snemeHTaMm kiacca. CTaTHUECKHE JIEMEHTHI Kilacca. J[py>KeCTBeHHbIE KJIacChl U
¢yukuuu. [IpoctpaHcTBa UMEH.

8. CnenmanbpHbIe METOBI Kilacca. HazHaueHMe KOHCTPYKTOPOB M JecTpykTopa. KoHCTpyKTOp
o ymoryanuio. [TapameTpruzoBaHHbIE KOHCTPYKTOPHI.

9. KoHcrpykTop KonupoBaHus. JecTpyKTop.

10. ®ynknnoHaTFHOE 3aMBIKAHWE KaK MEXaHW3M palboThl CIIEIUATBHBIX METOJOB Kiacca Io
CO3/IaHUI0 ¥ YHHYTOXKEHUIO OOBEKTOB. OrpaHWYeHUs] Ha WCIOJIB30BAaHUE aBTOMATHYECCKU
CT€HEPUPOBAHHBIX KOMIIIATOPOM CIIEIIHAITBHBIX METOJIOB.

11. Cratnueckuii nonumopdusMm. Ileperpyxennsie GyHKuMH-uaeHbl. KoHIenmus neperpysku
oreparopoB. [leperpyxeHHbIe onepaTophl KaKk METO/IbI KJIacca U Kak APY>KeCTBEHHbIE (DYHKITUH.

12. Tleperpy3ka omepaTopoB mpeoOpazoBanuss tuma. Croenuduxarop  explicit  mus
KOHCTpYKTOpOB. [leperpyska omeparopos new u delete.

13. ®aiinoBeie W CTpokOBble MOTOKH. CpeicTBa BBOJA-BHIBOJA W paboTa € TOTOKAMHU.
[Teperpy3ka omeparopoB MOTOKOBOTO BBOJa/BhIBOJA. bubmnoreka moroka C++. O6mue GyHKINHA
BBO/JIa-BBIBOJIA B MOTOK.

14. HacnenoBanue — 0a30BO€ TMOHATHE OOBEKTHO-OPUEHTUPOBAHHOTO MIPOTPAMMHUPOBAHMSL.
HacnenoBanme u mOBTOpHOE wHcHoib3oBaHue Koga. IIpoctoe HacnenoBanue. CuHTaKcuc
ompezeneHus kiacca-notomka. [Ipasuna HacienoBanus.

15. [IpeoOpazoBanue TUIOB (CCHUIOK M yKazaTenei). [lpaBuia BUAMMOCTH TPH MPOCTOM
HacnenoBaHuu. llepekpeiThe HMMEH U (QYHKIHMOHAIbHOE 3aMbIKaHHE B CIydyae MPOCTOrO
HacJIeIOBaHUsI.

16. Iunamuueckuii moauMopdu3M (IIpocToe HaclemoBaHWE). Peanmm3anus BUPTYaIbHBIX
¢byukuuii. [leperpyxeHHsie U epeonpenea€éHHbIE METOIbI.

17. Pannee u no3aHee cBsibiBaHue. [lycThie U 4ncThie BUpTyalibHbIe (YHKIHH. AOCTpaKTHbBIE
KJIACCBI.

18. MuoxecTBeHHOe HacienoBaHue. CHHTaKCHUC OMNpENENIeHUs Kiacca-oToMKa. BuanmocThb
Py MHOXXECTBEHHOM HacjeloBaHWU. BuptyanpHble 0a30Bble Kiacchl. @DYHKIHMOHAIBHOE
3aMbIKaHHE B CIIydae MHO>KECTBEHHOTO HACIIEI0BaHUSI.

19. lunamuyeckuit  nmomuMopdusM  (MHOKECTBEHHOE  HacienoBaHue).  MHTepdeiich.
AOGCTpaKTHBIE KIIACCHI.

20. lunamuueckast ”HGopMaIys 0 TUIE IIPU IPOCTOM U MHOXKECTBEHHOM HacJIeI0BaHHH.

21. OOBbEKTHO-OPHEHTHPOBAaHHAsL KOHIENIUs 00paboTku uckiroueHuil. biok try. Omeparop
catch. Knaccer uckirodenuii. CTaHIapTHbIC UCKIFOYCHHUSL.

22.TlocnenoBarenbHOCTh  JAGHCTBUM TMPH  BO3HUKHOBEHHWH HMCKIIOYMTEIBHONH CHUTYyaI[UH
(reHepupoBaHHe U MepeOpPOCKa UCKITIOYECHUH).

23. Ilapamerpuueckuii moaumopdusm s pyHkuuil. CHHTaKCUC omnpeaeneHus madioHa
¢bynkuuu. MexaHu3Mbl FTeHEPUPOBAHUS M UICHTUDHUKAIMY TPU (YHKIMOHATIBHBIX OOPALICHUSX.

24. Cuntakcuc ompenenenuss mabnonHa kiacca. [lapamerpsl mabnona. Crenuanu3anus
111a0JI0HOB KJaccoB. Peanu3anus mabnoHa Kiacca.



25. CocraBHble yactu 6ubnmoreku. Opranu3anus CTaHAAPTHON OMOIMOTEKN M1a0IOHOB.
CrangapTHble KOHTEHHEPHI.

26. Uteparopsl. O6patHbie utepatopsl. tepatopsl BcraBkU. II0TOKOBBIE UTEPATOPHI.

27. yHKIMOHANBHBIE 00bEKThL. Apudmernueckue (yHKIHOHANBHBIE 00BEKTHI. IIpemukarsl.
OTtpunarenu.

28. Cps3piBaTend. AanTepsl ykazareneil Ha QyHKIUU. Anantepsl METOJIOB.

29. ITocnenoBarenbHble  KoHTeWHepbl. Bekropsr (vector). Cmwmcku (list). Crexu (stack).
JIBycToponuue ouepeau (deque).

30. Ouepenu (queue). Ouepeau ¢ mpuoputTeTamu (Priority_queue).

31. AcconmatuBHbIe KOHTEHHepbl. MHOxecTBa (Set). MuoxkectBa ¢ jayomukaramu (multiset).
burossie MHOecTBa (bitset). CioBapu (map). CrnoBapu ¢ ayoaukaramu (multimap).

32. ATTOpHUTMBEI. Hemomudunmpyromime omeparumn c MOCJIEIOBATEIHHOCTSMHU.
MomuIupyrope onepanyy ¢ mocie0BaTeIbHOCTIMHI.

33. ATOpHUTMBI, CBS3aHHBIE C COPTHPOBKOH. ANTOPHUTMBI pabOTBl C MHOXKECTBaMH U
nUpaMHIaMH.

8. OBPA3EIl 3AJJAHUS MOAYJbHOI'O KOHTPOJIA

'OV BIIO «JIOHELIKMI1 HAITMIOHAJIbHBIA YHUBEPCUTET»
@dakynapTeT MaTEMaTUKU U NTHPOPMAITMOHHBIX TEXHOJIOT U

Hanpasnenue nogroropku: 01.03.02 IIpukiannas matemMaTrka 1 nHGOpMaTHKa

[Iporpamma nmoaroToBKH: OakajiaBpuar
Cemectp 3
VYuebHast nucnuinHa: OObEKTHO-OpHEHTHPOBAHHOE TIPOTPaMMHUPOBAHNE U CTaHaapTHas onbamnoreka C++
B YHCJICHHBIX METOJIaX UCCIIEOBAHUS MOJIeNel e OpMHUPOBAHYSI

MOAYJIbHASA KOHTPOJIbHAS PABOTA

BAPUAHT Nel
1. B gem coctout konuenuus nonudopmusma? Kak BuptyanbHbie GyHKIMH TOMOTAOT
peain30BaTh TUHAMHYECKUN nosndopMuzm?
2. MexaHu3Mm peanu3anuy JuHaMudeckoro mnosvdopmusma. ONUIIUTE U CpPaBHUTE
MEXaHU3MbI «PaHHErO CBA3BIBAHUSA» U IIO3JHETO CBA3bIBaHUA». [Ipumepsbl.
3. Cratuyeckre U HeCTaTUYECKHE 4IeHbl Kiacca, B ueM pasznuune? OcoOeHHOCTH

noctyna K HUM? OCOOECHHOCTH CO3/IaHKsI U Pa3MEIleHHs B MAaMSITH CTATUYECKUX M HECTATUYECKUX
YJICHOB JaHHbIX Kiacca? Yem orimvaeTcs MHTEP(ENC CTATHUYSCKOTO M HECTATHYECKOro METoa
kiacca? Ilpumepsbl.

4. Omnpenenuty kiacc PointOnPlane (mouxa na oexapmosoii niockocmu) M ¢ €ro
UCIIOJIb30BaHUEM Kiacc reoMerpuueckux ¢uryp QuadrangleOnPlane — uwemeipexyeonvhuk na
Ooexapmogoil niaockocmu (YEThIPEXYrONbHUK 331a€TCsl KOOPJMHATAMHU YEThIPEX €ro BEpIIMH B
MOPSIJIKE IPOTHUB YaCOBOM CTPENIKK) B KOTOPOM OTPEIETUTh METO/IbI: HEOOXOJMMbIE KOHCTPYKTOPBI
(c MPOBEpKO KOPPEKTHOCTH T'€OMETPUYECKOUW (HUTYphI) U AECTPYKTOP; MPeoOpa3oBaHHE B THII
double (TpakTyeTcs Kak BBIYMCICHHE TEPUMETPA); MIEPErPYKEHHBIE OMEpaIiy CpaBHEHUS == u !=
(IpoBepsieTCst COBMAICHHE Pa3MEPOB U PACIIONIOKEHHS), CIOKEHUE Uemblpexy20ibHUKA U MOYKU HA
Oexapmosoil niockocmu (TPAKTYeTCsl KaK CMEIICHUE Yemblpexy2oibHuKa Ha 3aJaHHbIA mouKou
BEKTOD).

YTBepkIeHO Ha 3aceJaHuH Kadeapbl TEOPUU YIPYTOCTH U BRIYUCIUTETLHOW MAaTEMaTHKU
nmenn akagemuka A.C. Kocmonamuanckoro, mpoTokost Ne OT «__» 20 T



3aBeayromnuii kadeapoit
IIpenonasarens

KpnTepml OLCHUBAHUSA MOAYJbHOI'O KOHTPOJIsA

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

10. OBPA3EL DK3AMEHAILIMOHHOI'O BUWIETA

'OV BIIO «JIOHELIKMIA HALIMOHAJIbHBI YHUBEPCUTET»

OO6pazoBarenpHas porpamma; OakajgaBpuaT

Hanpasnenue noarorosku: 01.03.02 Ilpuknagnas MaTemaTika U HHPOpMaTHKa

[Tpoduns: Cratuctuka

Ounas ¢popma o0yuenus. Cemectp: 3

VYuebnas aucuuminnHa: OB bEKTHO-OPUEHTHUPOBAHHOE ITPOI'PAMMUWPOBAHUE 1
CTAHIAAPTHAS BUBJIMOTEKA C++ B UMCJIEHHBIX METOAAX NCCJIIEAJOBAHUMA
MOJIEJIEM TE©GOPMUPOBAHUS

3K3AMEHAIIMOHHBIN BUJIET Ne 1
BUJIET Nel

1. CraTHueckre M HECTaTHYECKUE WIEHBI Kilacca, B 4eM pasiuuue? OcoOeHHOCTH
noctyna K HuM? OcoOSHHOCTH CO3/IaHUS U Pa3MEIICHUS B MAMSITH CTATUYECKUX U HECTATHUECKUX
YJICHOB JIaHHBIX Kiacca? Yem omimvaercs MHTEpPENC CTATUYECKOTO W HECTATUYECKOTO METOoja
kiacca? Ilpumepsbl.

2. Omnpenenuts kaace PointOnPlane (mouka ma oexapmoeoii niockocmu) u ¢ €ro
UCIIOJIb30BaHUEM Kiacc reomerpuueckux ¢uryp QuadrangleOnPlane — uwemeipexyeonvhuk na
oekapmoeoii niockocmu (Y4EThIPEXYrOJbHUK 33JaeTCsl KOOPAMHATAMH 4YEThIPEX €ro BEpIIMH B
MOPSIKE TIPOTUB YaCOBOM CTPEIIKK) B KOTOPOM OIPEICIUTh METO/IbI: HEOOXO0JUMbIE KOHCTPYKTOPBI
(c TIpOBEpPKOI KOPPEKTHOCTH TEOMETPUYECKON (UTYpPBI) M JCCTPYKTOP; MpeoOpa3oBaHUE B THII
double (TpakTyeTcs Kak BBIYMCIIEHUE MIEPUMETPA); MEepErpyKeHHbIE ONEpaly CpaBHEHUA == U !=
(poBepsieTcs COBIAJICHHE PAa3MEPOB U PACIIOIOKEHUS ), CIOKCHUE YemblpeXy20IbHUKA U MOYKU HA
oexkapmoeoii niockocmu (TPAKTYeTCsl KaK CMEUICHHE uYemblpexyeoibHuKa Ha 3alaHHBIH mouKoil
BEKTOD).

YTBepkIeHO Ha 3aceJaHuH Kadeapbl TEOPUHU YIPYTOCTH U BBIYUCIUTEIHHON MAaTeMAaTUKH UMEHU
akagemuka A.C. KocMomaMuaHCKOro
MPOTOKOJ Ne OT «__» 20 T

3aBeayromuii kadeapoit dUO
DK3aMeHaTop OUO
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11. KPUTEPUU OUEHUBAHUA DK3AMEHALIMOHHOT' O 3AJAHUSA

Homep 3a0anusn Konuuecmeo 6annoe
1 10
2 10
Bcezo 20

12. KPUTEPUU OIIEHUBAHUSI CAMOCTOSITEJIbHOM PABOTHI

CamocrostensHas padota (Bkimtodas BeimonHeHne CPC) onenmnBaercs B 30 6ayuios.

13. KPUTEPUH OIIEHUBAHMS OBIIEA YCIIEBAEMOCTH

OO6mrast oreHKa 3HAHWUW CTYACHTOB MO AUCIUIUIMHE TpoBoauTcs 1o 100-0auibHOM TTKasme
COTJIACHO TaKMM KPUTEPHUSM, MPUBEACHHBIM B Tabnuie Hroke. COTrylacHO MOIYJILHOMY TPHUHITUITY
opraHu3anuu ydeOHOro mpoiiecca 3HaHUS cTyAeHToB mo yueOHou mucrumimHe OBBEKTHO-
OPUEHTHUPOBAHHOE ITPOTPAMMUMPOBAHUE U CTAHIAPTHAA BUBJIMOTEKA C++ B
YUCJIEHHBIX METOJIAX WICCJIEJJOBAHUSI MOJEJEN JTE®OPMUPOBAHUS
OLICHUBAIOTCS B COOTBETCTBUM  CO  CIEAYIOLIEH CUCTEMOU OINEHUBAHUA
AKAJTEMUYECKHUX JOCTUXEHUM CTYJIEHTOB.

DopMBbI KOHTPOJIS TIO KYpCY:

» TeopeTHveckuii ONMpoC MO YeThIpeM cojepkarelbHbiM MoayasM (CM) u 3amura
YEeThIpEX MHAUBUAYaTbHBIX 3aaanuil (113) — mpoMeXyTOYHBIN KOHTPOJIb;

» TIpOBEpKa TCOPETUYECKUX 3HAHWUU M NMPAKTUYCCKUX YMEHHUU B PEXKHME TECTOBOTO
MO/TyJIbHOTO KOHTPOJIS 10 33JIJaHUSIM KOMIUIEKCHOM KOHTpoIbHOU padoThl (KKP);

» THCHMEHHBIN 3K3aMEH.

PACIIPEJEJIEHUE BAJIJIOB
MOAVYJIb 1 MOJAYJIb 2
[IpomexyTOUHBIN MKP IIpoMexyTOUHBIM MKP BCEI'O
KOHTPOJIb KOHTPOJIb
CM 1.1 CM 1.2 Tect CM 2.1 CM 2.2 KKP

12 18 15 15
TO | 3II | TO | 3II 0 TO | 3I1 | TO | 3II 40 100
12 0 14 4 11 4 11 4

Coxkpamennsa: TO — rteopermueckuit ompoc; 3II — 3ammura nporpammse;; MKP — monynbHas
KOHTpOJIbHast paboTa.

IlIkana coomeemcmeus 6a1,1086 HAUUOHALHOU WIKATIE

Ounenka Ounenka mo OueHka 1o rocyiapcTBeHHOH HIKaJsIe Ounenka no
no mkaJje | 100-6annbHoi (3x3ameH, nud depeHUMPOBAHHBII 3a4eT) rocyaapcTBeHHO
ECTS IIKaJIe KaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1110) 3aYTEHO
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C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (YAOBIETBOPHUTEIHHO) 3aYTEHO
E 60-69 3 (yIOBIETBOPUTEIIHLHO) 3a4TEHO
FX 35-59 2 (HeYOBIIETBOPHUTEIIHHO) HE 3a4TCHO
C BO3MOYKHOCTBIO IIOBTOPHOM CHa4H
F 0-34 2 (HEeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MO)KHOCTBIO IOBTOPHOM CIa4YM MPH YCIOBUU
00s13aTeIbHOT0 HAbOpa IOMOJHUTEIBHBIX 0aJIOB

3HaHUE TEOPETHUUECKOM YacTH Kypca OLIEHUBAETCS C TOYHOCTHIO JI0 S 0aJUIOB MO CIICTYIOIINM
KPUTEPUAM:
1. CryzmenT nomyuaet 76-100% 6aymioB OT MaKCHMaIBHOTO, €CITH TTIOKa3al
o FJ'IY6OKI/IG U TOJHBIC OTBCTBI Ha TCOPECTUUCCKUE BOIIPOCHI; FJ'IY6OK0€ IIOHUMaHUue
BO3MOXHOCTH NTPUMCHCHUSA TCOPETHICCKUX MTOJIOKEHUH B MPAKTUYCCKUX 3aaavdax,
® YMEHHME TPOBOJUTH JIOTHUECKHE pPACCYyXICHUS u OOOOIIEHUs M COMPOBOXKIATH UX
COOTBCTCTBYIOIIIMMHU JOKA3aTCIbCTBAMU,
2. Crynent nomydaet 51-75% 06amioB oT MaKCUMaIBHOTO, €CITH TIOKa3ajl
FJ'IY6OKI/IG U TIOJJHBIE OTBETBI Ha TCOPETHYCCKHUE BOIIPOCBI C HCE3HAYUTCIbHBIMU
MOrp€IIHOCTAMHA, 3aTEM HCIIPABJICHHBIMU CaMHUM CTYACHTOM; IIOHMMAaHUC CYIIHOCTHU
paccMaTpuBaeMbIX MPOOIIeM;
® yMEHHE JIOTHYECKH PaCCYXIaTh U IPOBOIUTH JJOKA3aTEIbCTRA;
3. Crynent nomydaet 26-50% 6aymuioB OT MaKCHMAIBHOTO, €CITH TIOKa3ajl
® TIpU OTBETE Ha TEOPETHUYECKHUE BOMPOCHI Psifi HETOYHOCTEH, KOTOPhIE OH HE B COCTOSIHUH
CaMOCTOSITEIILHO UCIIPABUTH;
4. Crynent nonyvaet 0-25% 06anioB 0T MaKCUMaIBHOTO, €CITH
HE BBITIOJTHEHBI TPEOOBAHUS, U3JIOKEHHBIC B IPEABLAYIINX MTyHKTaX;
HET OTBETOB HAa TEOPETUIECKUE BOIIPOCHI, HE PEIICHBI MPAKTHUECKUE 3a/1aUH.

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOIECCA

VYuebHble 3aHATHS MPOBOAATCS B ri1aBHOM (T. JloHeuk, np. ['ypoBa, A. 6) u ABeHaquaTom
(r. loneuk, yn. YauBepcuterckas, 24-a, YIIBII) yueOHbIX KOpnycax yHuBepcuTeTa. JICKIIMOHHBIE
3aHATHUS NPOBOJATCS B ayAUTOPUH, OCHALICHHOW JOCKOW. JlabopaTopHble 3aHATHS MPOBOIATCS B
CHELUAIU3UPOBAHHOM KOMIIBIOTEPHOM KJlacce, 000PYI0BAaHHOM KOMIIBIOTEPAMU C JIMLEH3UOHHBIM
IIPOrpaMMHBIM OOecliedeHueM, A0CTynoM K cetu MHTepHer, ctonamu, nockoil. Beixoa B HTepHeT
HPOBOJIHO# WitH ¢ ucnosib3oBanuem Wi-Fi.

Jiss  caMOCTOSITENIbHOM pabOThl HUCHOJB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIE PECYpChI
HayuHoil 6u0nuoTeky yHUBEpCUTETA U APYTHX ANEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX, y4eOHO-
METOJMUECKoe obOecredyeHue, NpPeACTaBICHHOEe B Yy4eOHO-METOJUUYECKOM KaOWHEeTe TJIaBHOTO
kopmyca (aym.605 u 610).

15. PEKOMEHJIOBAHHAS IMTEPATYPA

Hanu4yue
Kou-Bo
3JIEKTPOH
Ne IK3eMILIAPOB o
HaunmenoBanue HOM
n/n B Ou0JIMOTEKE BEpCHE B
onHY
A 5BC
Ocnosnas numepamypa
1. bya TI'pamu. OOBEKTHO-OPHEHTUPOBAHHBIM aHAIM3 U
NPOEKTUPOBaHUWE C TpUMEpaMu npwioxkeHnd wa C++ [ 2
I'pamu byu ; Ilep. ¢ anrn. nox pen. M. Pomanosckoro, @.
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Anpapeesa. - 2-¢ m3a. - M. : BUHOM ; CII6. : HeBckuii
mquanekt, 1999. — 560 c.

HBanona I.C. OOBEKTHO-OPUEHTHPOBAHHOE
mporpaMMmupoBaHue : YdeO. Ui CTYyJEHTOB BY30B,
oOyyaromuxcs o HaIpaBJICHUIO MOJATOTOBKHU
TUIUIOMUPOBAaHHBIX  crienuanuctoB  "MHpopmatuka u
Belunciirenbyas  texuuka" [/ I.C. HBamoBa, T.H.
Huuymkuna, E.K. [1yraues; Ilox pen. I'.C. MBanoBo#i. - M. :
Wzn-Bo MI'TY um. H. O. baymana, 2001. - 317 c.

Kanoepos, C. A. [IporpammupoBanue Ha si3bike C++ : Yued.
nocobue / C. A. Kanoepos ; Jlonem. Hai. yH-T. - JIOHEIK :
IOro-Bocrok, 2002. - 224 c.

Kanoepos, C. A. [IporpammupoBanue Ha si3bike C++ : Yue0.
mocobue / C. A. Kanoepos ; JloHem. Hail. yH-T. - 2-€¢ U311, -
Jonenx : FOro-Bocroxk, 2004. - 237 c.

65

Kanoepos, C. A. IlporpammupoBanue Ha si3bike C++ © yue0.
nmocobue / C. A. Kanoepos ; Jlonetkuit Hat. yH-T. - 31, 3-
e. - Honenx : FOro-Bocrok, 2009. - 298 c.

92

Jlagope, P. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue B C++ [Tekcr] / P. Jladope; [mep. c
anri. A. Ky3nenosa). - 4-e uzn. - M. [u ap.] : Iutep, 2008. -
923 c.

Jleonenko, A. B. O0ObeKTHO-OPHEHTHPOBAHHBIN aHAIU3 U
npoektupoBanue ¢ ucrnoiaszoBanrneM UML u IBM Rational
Rose : yue6. mocobue / A. B. Jleonenkos. - M. : UaTepHeT-
yH-T uH(pOpM. TexHosoruil : bunom. Jla6. 3nanwmii, 2006. -
320 c.

[TaBnoBckas, T. A. C/C++ IlporpaMmmupoBanue Ha SI3bIKE
BBICOKOTO YPOBHS : Y4€OHUK JUIsl BY30B IO HAampaBiICHHUIO

"Undopmaruka u Beruuci. texauka / T. A. IlaBiaoBckas. -
M. u ap. : [Tutep, 2008. - 461 c.

[TaBnoBckas, T. A. C/C++. IlporpaMmmupoBaHue Ha S3bIKE
BBICOKOTO YPOBHS : yueo. TUISE CTYJCHTOB
BY30B,00y4aromuxcsi 1o HampasieHuio "HMHdopmaTuka wu
Bbrunciut. Texuuka" / T. A. TlaBnoBckas. - MockBa [u ap.] :
[Turep, 20009. - 460 c.

22

10.

[TaBnosckas, T. A. C/C++. IlporpammupoBaHue Ha SI3bIKE
BBICOKOTO YPOBHS : yueo. TUIST CTYJCHTOB
BY30B,00yuatouxcs 1no HamnpasieHuto "Mudopmaruka u
BeruncuT. Texuuka" / T. A. TlaBnoBckas. - Mockga [u ap.] :
ITutep, 2010. - 460 c.

32

11.

o, Aiipa. OOBEKTHO-OPUEHTUPOBAHHOE
nporpammupoBanue Ha C++ / Aiipa Iloxn; Ilep. ¢ anrm. [l
KoBanbuyka. - 2-e uzn. - M. : BUHOM ; CII6. : HeBckuii
muanekt, 1999. - 464 c.

12.

Crpayctpyn, b. SI3pik mporpammupoBanus Cu ++ / b.
Crpayctpyn ; nep. ¢ aurin. M. I'. [luronkuna, B. A.
Saunxoro. - Mocksa : Pagno u cBs3p, 1991. - 348 c.

13.

Crpayctpyn, b. S3pik mporpammupoBanus C++ / Bbeepn
Crpayctpyn ; nep. ¢ anri. C. Aaucumona, M. KoHoHosa ;
nox pen. @. AnngpeeBa, A. Ymakosa. - cneml. u3l. - M. :
bunowm-IIpecc, 2008. - 1098 c.
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14. | byy, I'pagu. OOBEKTHO-OPHEHTHPOBAHHBIA aHATU3 U
NPOCKTUPOBAHUE C TpUMepaMu mpuiokeHuid Ha C++ /
I'pamu byu ; Ilep. ¢ anr. nox pex. M. Pomanosckoro, @. 2
Anpapeesa. - 2-¢ m3a. - M. : BUHOM ; CII6. : Hesckuii
muanekt, 1999. — 560 c.

Jlonoanumenvhan numepamypa

15. | Kuyt, . 3. UckyccTBo nporpammupoBanus g OBM : [B
7 1.] : lep. ¢ anri. T. 1 : OcHoBHBIe anroput™msel / [lep. ¢ 16
auri. I. I1.ba6enko, FO. M.basikosckoro ; Ilox pen. I'. II.
ba6enko, B. C. llltapkmana. - M. : Mup, 1976. - 735 c.

16. | Kuyr, /. O. UckycctBo mporpammupoBanus 1t OBM : [B
7 1.] : lep. ¢ aurn. T. 2 : [lomxyducieHHbIE ANTOPUTMBI / 18
[Tep. ¢ aurn. I'. I1. babenko u ap. ; Ilox pex. I'. I1. babenko.
- M. : Mup, 1977. - 724 c.

17. | Kayt, . 3. UckyccTBo nporpammupoBanus g O9BM : [B
7 1.] : llep. ¢ aurn. T. 3 : CoptupoBka u nouck / Ilep. ¢ 29
auri. H. U. BerokoBoit u 1p. ; [lox pen. 10. M.
BasikoBckoro. - M. : Mup, 1978. - 844 c.

1. UH®OPMAIMOHHBIE PECYPCHI

(c yrazanuem nazeanusi u nOIHO20 1EKMPOHHO20 adpeca)
1. OcHoBbI MIPOrpaMMUPOBAHUS Ha A3BIKE C++: VYyeOHoe noco6ue
http://tk.ulstu.ru/lib/books/lang_c_1.pdf
2. MHcnonwszoBanue BU3yasbHBIX KOMIIOHEHT B C++ Builder: meToanueckne ykazaHus K
71a00paTOPHBIM PadOTaM IO TTPOTPAMMHUPOBAHHIO
http://pnu.edu.ru/media/filer_public/2013/03/04/mu_builder.pdf
3. CTpyKTyphl JaHHBIX U AITOPUTMBI: POTpaMMHUpoBaHue Ha si3bike C++: Yueb, mocobue B 2 u.
Yacrs 1 https://studfiles.net/preview/6324253/
4. Kparkuit CIIPABOYHHK o SI3BIKY MPOrPaAMMHUPOBAHUS ct+
http://dspace.univer.kharkov.ua/bitstream/123456789/1356/2/%D0%9C%D0%B5%D 1%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 [lonenkoro HamuoHanbHOro yHuBepcutera. Cepus A: EcrecTBeHHbIE HayKu
http://donnu.ru/vestnik A/archive

2. INPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopriopatuBnas nuiiensust JJOHHY Ne 46484614);
2. Microsoft Office (kopnioparusnas nunensus JOHHY nunensus Ne 46472919);

PaGouas mporpamma paccMoTpeHa U nepeyTBepsK/IeHa Ha 3acelaHuu
TEOPUH YIIPYrOCTH U BBIUMCIUTENHHONM MaTeMaTHKN uMeHH akagemuka A.C. Kocmonamuanckoro
¢ u3MeHeHusMu (0e3 u3menenuit) va 20 rOJI.

IIporokosn Ne__ oT « » 20 T.

3aBeayromuii kadeapoit



http://tk.ulstu.ru/lib/books/lang_c_1.pdf
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https://studfiles.net/preview/6324253/
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://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://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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