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PaGouas nporpamma JUCIUITINHBI «O0BbeKTHO-OPHEHTHPOBAHHOE
nporpaMmMHpoBaHue H cTaHgaprHas Oubanoreka C++ B YHCJIEHHBIX MeTOaAaX
Hecae10BaHus Mofesiel 1edopMHPOBaHHS» [T 00yUYarOIIHXCs 0 HANIPABIEHHUIO [10IrOTOBKH
01.03.02 Tlpuknagnas matemarnka u uHpopMmaruka (IIpoduns: [IpukaanHas MaTeMaTHKa H
HH(pOpMaTHKa), CocTaBIeHa Ha OCHOBaHNH PeIepalbHOro rocy1apcTBeHHOr0 00pa30BaTeILHOrO
CTaHJapTa BBICIIETO OOpasoBaHusi — OakanaBpuaT MO HampableHuio noarotosku 01.03.02
[Ipuknannas maremaruka u uHbOpMATHKA, YTBEPKACHHOTO TNpHUKA3oM MuHHCTepCTBA
obpasosanus u Hayku Poccuiickoit ®eneparmu ot 10 sasaps 2018 r. Ne 9 (¢ u3mM. u 1om.).
[Topsiaxa opraHu3anyu U OCYLIECTBICHHS 00pa30BaTENILHOI 1eATeNLHOCTH 0 06Pa30BaATETBHBIM
[porpaMmam BbICIIEro o0pa3oBaHus — IporpaMMam OakajaBpuaTa, IporpaMmam CreuHalIuTeTa,
mporpaMMaM MarucTpaTypbl, YTBEpKAEHHOIO INpUKa3oM MHUHHCTEpCTBA HAyKH H BBICIICTO
obpasoBanusa Poccuiickoit ®@enepaunn ot 06 anpens 2021 r. Ne 245 (¢ u3M. u jom.), B
COOTBETCTBHH ¢ Y4eOHBIM IUIAHOM, YTBep)KIeHHBIM YueHbIM coBeToM PT'BOY BO «Jlonl'Y» s
nabopa 2024 rona.

PazpaboTunk:

npogeccop Kadeapsl TEOPUH yIPYrocTH H
BBIYHCTHTEIBHON MaTeMaTHKH

uM. akaa. A.C. KocMonaMHaHCKOro, y,
1-p. pu3.-Mat. HayK, npogeccop </ N.A. MouceeHKo

PaGouas nporpamMma 0100peHa Ha 3aceaHuu kadeIpbl TOPHH YIPYTOCTH U BBIYHCIHTEIbHOHU
matematuku umenu akaaemuka A.C. KocMozaMuaHCKOTo.
IMporokon ot 26.03.2024 r. Ne 10
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1. MECTO JUCHUIUINHBI B CTPYKTYPE OBPA30BATEJILHOM ITPOTPAMMGBI

1.1.TpeGoBaHusi K MpeaBapUTEIbHON MOArOTOBKE OOYYaIOLIUXCS, MPEALIECTBYIOMINE U
COMYTCTBYIOIIHE IUCUUIIMHBI, HA KOTOPBIX OCHOBBIBAETCSI M3yUYECHHE JIAHHOM:
JTUCIUIUIMHBI IPOTrpaMMBbl OakaaBprara:
OcHOBbl MHpOpPMATHKH, SI3BIKM W METOABI TMPOTPAMMHUPOBAHUSA, APXUTEKTypa
KOMIIBIOTEPOB, JlMCKpeTHas MaTeMaTuKa.
1.2. JluciMIuIMHbBI, KypCOBBIE pa0OThI M MPAKTUKH, I KOTOPHIX OCBOCHHE JTaHHOUN
JTUCIHUIUTMHBL HEOOXO0IMMO KaK Mpe/IIecTBYIOIee:
Teopust aBTOMaTOB U JOPMATBHBIX S3BIKOB, J[OMOTHUTETHHBIC TTIABBI TEOPUH AJITOPUTMOB
U CTPYKTYp HOAHHBIX B MEXaHHUKO-MaTeMaTHUeCKUX Mojessx, [IpousBojcTBeHHas MpakKTHKa:
TEXHOJIOrHMYecKasi (MPOEKTHO-TEXHOJIOTHYeCKast) npakTuka (oosi3arensHas), [IponsBoicTBeHHas
MPAKTUKA: TPEIAUILIOMHAS TPAKTUKA.

2. OIIMCAHME ANCHUIIJIMHBI

2.1.00mas xapakTepucTuKa

HauMenoBanwue mokasares 3HaueHue MmoKa3aTels
HazBanue oO0pa3oBaTeIbHOM MPOTPaMMBbI 01.03.02 [IpukiagHas MaTeMaTHKa U
undopmaruka ([Ipodus: [IpuknanHas
MaTreMaTHKa 1 HHpopMaTrka)

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.0/1.12 O0bEeKTHO-OpPUEHTUPOBAHHOE
y4eOHBIM TUIAHOM MPOrpaMMHUPOBAHUE U CTaHIAPTHAS
onbanorexka C++ B YHMCIIEHHBIX METOAAX
UCCIIeIOBaHMsI Mofieniel JeopMUpoBaHus
YacTs 00pa3oBaTeabHO MPOrpaMMbl BapuaTuBHas 4yacTh 4acTh

KonnyecTBo 3a4eTHBIX ¢AMHUIT / BCErO 4acoB 5/180

2.2.Pacnipenenenue 4acoB 1o GopMaM U meprogaM o0ydeHHsI

OO111ee KOJIMYECTBO YacoB
o,
= CaMoCTOsi-
dopma 2| @ .
> | € | nexkuu- | mabopa- | MpPaKkTH- | TENbHOH dopma
o0ydeHus 2 3 BCETO
3 | OHHBIX | TOPHBIX | YeCKUX | paboThI + KOHTPOJIS
KOHTPOJITh
Ounas 2 3 34 34 17 95 180 9K3aMEeH
3. HEJIN ANCHUITIIIMHbBI
N3yuenne OCHOB KJIACCHYECKOU TEOPUH 00BEKTHO-OPUEHTUPOBAHHOTO

MpPOrpaMMHUPOBAHUS, B TOM YHCIE: TMyTH SBOJIOIUH TEXHOJOTHH MPOTpaMMHPOBAHUS OT
AITOPUTMUYECKOTO K OOBEKTHO-OPHEHTUPOBAHHOMY; OCHOBHBIX TIPHHIUIIOB OOBEKTHO-
OPUEHTUPOBAHHOTO TOCTPOCHHS TMporpamMMmHBIX cucteM (AOctpakius, WHkancynsius,
Hacnenosanue, [lomumopdusm); MOHITHIT KJIaCCOB, 00BEKTOB, B3aUMOOTHOIIICHUN MEXIY HUMH,
a Takxe MHoroypoBHeBoi monenu OMG. @opMupoBaHue MOHUMAHUS HICOJIOTUU M KITFOUEBBIX
ACTICKTOB 00bEKTHO-OPUCHTHPOBAHHOTO TTPOTPaMMHUPOBaHUs Ha si3bIke C++, TOCTaTOYHOTO IS
MPAKTUYECKOTO HCIOJIb30BaHUs B MPOIIECCe JaTbHEHIIero oOy4eHus U B MPOQeCCHOHATBHON
chepe, momyueHrne HABBIKOB pa3pabOTKU mporpaMM B cpeae Microsoft Visual Studio. M3ydenne
CPEICTB OOBEKTHO-OPUEHTUPOBAHHOTO M 00OOIEHHOTO MporpaMMUpoBaHus si3bika CH++.
®opmMupoBaHUEe MOHUMAaHUS UACOJOTHH OpraHU3alluu, CTPYKTYPhl U METOAOB HCIOJb30BaHUS
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cTaHgapTHOU 6ubnuoreku s3pika C++ B 00beMe, JOCTATOUHOM IS TPAKTUYECKOTO TPUMEHEHHUS
B IIpolecce JaJbHEeWIero o0y4eHus U B podecCHOHaIbHOM cdepe.

4. KOMIIETEHLIM OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMEI, X
NHAWUKATOPLBI U INTAHUPYEMBIE PE3YJIbTATBHI ObYYEHU S

4.1 KommnereHuun

ITIK-3. Cnocoben pa3pabarbiBaTh M pyKOBOJIUTH MTPOILIECCOM Pa3padOTKH U MOAUDUKAITIN
KOMITBIOTEPHBIX IPOTpaMM ISl pelIeHHs NMpOo(pecCHOHATIBHBIX M HAyYHO-HCCIEI0BATEIBCKUX
3ajad.

4.2 'niukaTopbl KOMIETCHIIUN

[IK-3.1. Cnocoben ¢ wHCHIONb30BaHHEM OOBEKTHO-OPHUEHTHPOBAHHOTO  IMOAXO0/a
pa3pabarbiBaTh ©W  MOJU(UIMPOBATH  KOMIIBIOTEPHBIE  MPOTPaMMBl IS PEHICHUS
po(ecCHOHANBHBIX U HAYYHO-UCCIIE0BATEIbCKUX 3a/1a4.

4.3.Pe3ynbTarel 00ydeHHS

IIK-3.1.1. 3HaeT OCHOBHBIE TEOPETUYECKUE TMOHATUS OOBEKTHO-OPUEHTHUPOBAHHOTO
M0JIX0/1a K IPOTPaMMHUPOBAHUIO.

[IK-3.1.2. Ymeer anHanu3upoBaTh MNPEIMETHYIO OOJACTh peEIlaeMbIX 3a7ad C LEJbIo
UCTIOJIB30BaHUSI O00BEKTHO-OPUEHTHPOBAHHOTO TMOJXO/Aa Ui MX peaju3alyd, pa3pabaThiBaTh
00BEKTHYIO MOJIEb IPOTPAMMBI.

[1K-3.1.3. ApryMeHTHpPOBaHHO MPUMEHSET CHHTAKCUYECKHE 1 CEMAaHTHYECKHE aCIIEKTHI K
peanu3anuu 00bEKTHO-OPHEHTUPOBAHHOTO TIOJIX0a B SI3bIKE MporpaMmupoBanus C++.

5. NPOT'PAMMA JTUCHUITJIMHBI

HasBanue TeMbl KpaTkoe copepxaHue TeMbl (BOIPOCHI TEMBI)
Paznen 1. O6beKTHO-OPHEHTUPOBAHHOE
MpPOrpaMMUpPOBAaHUE M CTaHAApPTHas
o6ubnuoreka C++
1. OObEKTHO-OpUEHTHPOBAHHAS Kparknit 0030p OCHOBHBIX apajurm
napajurma nporpamMupoBanus.  IIporeccHo-opreHTHpOBaHHAS
napaqurma 1 s3plk C. Kparkuii 0030p KiIrOUeBBIX
koHcTpyKimid C. AnmumkatuBHas ((pyHKIMOHATbHAS)

napagurma. [Tapagurma JIOTUYECKOTO
MPOrpaMMHUPOBAHHUSI.

OOBEKTHO-OpHEHTUPOBAHHAS rapaurma.
Merononorus pa3paboTKu 00BEKTHO

OPUEHTUPOBAHHOTO  IMPOTPAMMHOTO  OOECHEYEHHUS.
[TpyHIMIBl  0OBEKTHO-OPUEHTHPOBAHHOTO TOAXO0/IA.
Ortaribl 00bEKTHO-OpUEHTHPOBAHHON METOJI0TIOTHH.

2. ba3oBble Ki1acchl [Tonsitue  kmacca, OOBEKTa, TMOJs,  METOAA.
Onpenenennie 6a3oBoro kiacca. Cekuuu JOCTyTA.
OO6macte BuAMMOCTH Kiacca. MHKancymsims —
00BEKTHO-OPUEHTUPOBAHHAS XapaKTepUCTHKA
MOAYJIbHOCTH. BHemHuit uHTepdeiic 1 BHYTpEHHSSA
peanu3anysi HMHKAICYJIMPOBAHHOTO IMPOrPaMMHOTO
oObekTa. XapakTepHble NpHU3HAKU 3(H(HEKTUBHOM
WHKANCYJSIUA:  abCTpakmus,  OOIIEIOCTYITHBINA
UHTEPQENC U COKPBITHE peaTn3alllu.

Joctyn x aneMenTam kiacca. CTaTH4ecKue 3I1eMEHTBI
Kkiacca.  JIpy>)KeCTBEHHBIE  KJAacChl W (DYHKIIHH.
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IIpocTpancTBa UMEH.

CneumanbHple  Meronsl  kiacca.  HasHauenue
KOHCTPYKTOpOB U JecTpykropa. KoHcTpykTrop 1O
ymomuanuto. Ilapamerpu3oBaHHbIE KOHCTPYKTODBL
Koncrpykrop xonuposanus. Jlectpykrop.
@OyHKIMOHATBHOE 3aMbIKAaHUE KaK MEXaHNU3M paboThl
CIEMAIbHBIX METOAOB KJlacca IO CO3JaHUI0 U
YHUYTO)KEHUIO ~ 00BbekToB.  OrpaHuueHuss  Ha
UCIIOJIb30BAHUE AaBTOMAaTUYECKU CTEHEPUPOBAHHBIX
KOMIIWISITOPOM CHELHATBbHBIX METOOB.

3. Ileperpy3ska onepaTopoB

Cratnueckuii  nmomumopdusm.  IleperpyxeHnsle
(YHKIUH-YIICHBI. Konnermnus neperpysku
ormeparopoB. IleperpyKeHHbIC OMEPaToOphl  Kak
METO/IbI KJIacca M KaK JIPy)KECTBEHHbBIC (DYHKIIHH.
[leperpy3ka ormepaTopoB MpeoOpa3OBaHUs THIIA.
Crnenudpukarop explicit mis  KOHCTPYKTOPOB.
I[Meperpy3ka oneparopoB New u delete.

4. IToToku

daiinoBsie U CTpOKOBBIe MOTOKU. CpeacTBa BBOJIA-
BhIBOZIa W pabota ¢ morokamu. Ileperpyska
OTepaTopoOB MIOTOKOBOTO BBOJIa/BBIBO/IA.
bubnmroreka moroka C++. O0mme GyHKIIUU BBOJA-
BBIBOJIA B MIOTOK.

5. Hacnenosanue

HacnenoBanme — 06a3oBoe TOHSATHE OOBEKTHO-
OpPUEHTUPOBAHHOTO MPOrPaMMHUPOBAHHUS.
HacienmoBanue M TOBTOPHOE HCITOJIE30BAHHE KOJIA.
[TpocToe HacnemoBanue. CHHTAKCUC ONpeAeNeHUs
KJlacca-rmotoMka. [IpaBuia HaciemoBaHUS.
[IpeoOpazoBanue THMOB (CCBUIOK W yKa3aTenei).
[TpaBwiia BUIUMOCTH TIPU MIPOCTOM HACIIEIOBAHUH.
[TepexpbiTiie UMeH U (YHKIIMOHATHHOE 3aMbIKAHUE
B CJTyJae MPOCTOTO HACIIEIOBAHUSI.

6. lunamuueckuil moaumMophusm

Junamuueckuit nosmMophusm (mpoctoe
HacJIeJOBaHUE). Peanuzanus BUPTYJIbHBIX
byukuii. [leperpykeHHble U TIepeonpeeEHHbIC
MeTobl. PanHee u no3gHee cBa3biBanue. [lycteie u
YHCThIE BUPTyaldbHbIe (YHKIUUA. AOCTpaKTHBIE
KJIaCCHhI.

MHosecTBeHHOE HacaenoBaHue. CHHTaKcHC
onpezeNeHusl Kiacca-moToMka. Buammocts mnpu
MHOXECTBEHHOM  HacjeloBaHWM. BupryaibHble
6a3oBble Ki1acchl. DyHKIMOHAIBHOE 3aMbIKaHUE B
Clly4ae MHO>KECTBEHHOT'O HACJIE0BaHUS.

JnHamMuueckuit nosuMopuzm
(MHOXECTBEHHOe HaciezoBaHue). HHrepdeiichl.
AOcTpakTHble Kiacchl. J{lunamudeckast uHpopmanus
O TUNE TMpU HPOCTOM U  MHOXXECTBEHHOM
HacCJEe0BaHUH.

OOBEKTHO-OPUEHTUPOBAHHAS KOHILICTILIHS
o6paboTtku uckmoueHuii. biaok try. Oneparop catch.
Knaccel ucknrouennii. CTaHaapTHbIE MCKIIIOUEHUS.
ITociaenoBaTenIbHOCTE NEUCTBUI pu




BO3HUKHOBEHUU  WCKJIIOUUTEIBHOW  CHUTyaIluu
(reHepupoBaHHUE M MEPeOPOCKa UCKITIOUCHUN).

7. Ilapametpuueckuii monumMoppusm
Ut QYHKIIAN

[Tapamerpuueckuii nmomumopdusm st QyHKUIUH.
CuHTakcuc onpezaencHus mabiaoHa (QYHKIWH.
MexaHU3MBbI TeHEPUPOBAHUS U UACHTUDHUKAIIMH IIPH
(YHKIIMOHAJLHBIX 00paIlEHUSX.

8. [TapameTpuueckuii moauMoppusm
IS KJIACCOB

CuHTakcuc  ompeneNneHus — [madlioHa — Kiacca.
[Tapamerpsl mabiaona. Crnenuanuzaius madJIoHOB
KiaccoB. Peanuzaius ma0jioHa Kiacca.

9. ApxuTektypa OMOIMOTEKH

CocraBubie yactu Oubnuorexku. OpraHuzanus
CTaHJAPTHOU OnoOINOTEKH 1a0JIOHOB.
CraHapTHble KOHTEHHEPHI.

10. Urepatopsel

Uteparopel. OOpatHble wuTepaTopbl. HTeparopbl
BCTaBKHU. [I0TOKOBBIE UTEPATOPHI.

11. ®yHKUMOHABEHBIE 0OBEKTHI

OyHKIMOHANBHBIE  O0BEKTHl.  Apu(pMeTHdYecKHue
(GyHKIIMOHAIbHbIE OOBEKTHI. [Ipenukarsl.
Ortpunarenu.

Cesi3pIBaTeNI. Afantepsl yKazaTeneil Ha QyHKIUH.
Ananrtepbl METOJIOB.

12. IlocnenoBaTesbHbIE KOHTEHHEPHI

IlocnenoBarenpHbIE KOHTEHWHEPBHI. Bexkrops!
(vector).  Coumckm  (list).  Crekm  (stack).
JBycroponnue ouepenu (deque). Ouepenu (queue).
Ouepenu ¢ mpuopuTeTamu (priority queue).

13. AcconmaTuBHbBIE KOHTEHHEPHI

AcconpatuBHble KOHTeHHephl. MHoOXkecTBa (set).
MmuoxectBa ¢ ayOnukaramu (multiset). butoBbie
mHoxkecTBa (bitset). CnoBapu (map). CrnoBapu ¢
ay6sukaramu (multimap).

14. Onepanun
MIOCJIE0BATEIBHOCTAMU

Anroputmel. Hemomuduuupytronue onepanuu ¢
MIOCJIE0BATEIBHOCTSIMH. Moaudunupyromme
OIIEpALIUU C NTOCIIEN0BATEIbHOCTSIMHU.

15. CnenunanbHbIe anrOpUTMBI

ANTOpPUTMBI,  CBA3aHHBIE C  COPTHUPOBKOM.
Anroput™Mbl  paboOTBl € MHOXECTBAaMU U
MIUPAMHIAMHU.

Hpyrue cpenctBa cTaHIapTHON OMOTHOTEKH.

6. CTPYKTYPA U COAEPXXAHUE AUCHUITIIMHBI

6.1.®opma oOyueHust — oyHas, Kypc — 2, cemecTp — 4

HaumenoBaHus pa3zienoB U TeM KosmiiiectBo Hacos
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero

Pazgen 1. OOBEKTHO-OPHEHTHPOBAHHOE

IIPOrpaMMUPOBAaHHE u CTaHJapTHast 34 34 17 95 180
6ubmamorexka C++

1. OOBEKTHO-OPHEHTUPOBAHHAS TApaAUrMa 2 2 1 6 11
2. ba3oBbIe KJIacChl 2 2 1 6 11
3. [leperpy3ka onepaTopoB 2 2 1 6 11
4. IloToku 2 2 1 6 11
5. HacnenoBauue 2 2 1 6 11
6. JluHamMuuecKuil mosumMoppusm 2 2 1 6 11




7. IlapameTpuueckuii monuMophu3M aist 2 2 1 6 11
byHKIMI

8. [TapameTpuuecKil MOTUMOPPHU3M IS 2 2 1 6 11
KJIACCOB

9. Apxurektypa OuOINOTEKH 2 2 1 6 11
10. UtepaTopsl 2 2 1 6 11
11. ®yHKIIMOHATBHBIE OOBEKTHI 2 2 1 6 11
12. IlocnenoBaTesbHbIE KOHTEHHEPHI 2 2 1 6 11
13. AccormaTuBHbBIE KOHTEHHEPBI 2 2 1 6 11
14. Onepanuu ¢ nocjieI0BaTeIbHOCTSIMU 4 4 2 7 17
15. CrnenmasibHbBIE QJITOPUTMBI 4 4 2 10 20
NTOTI'O ITO KOMITIOHEHTY OIIOIT 34 34 17 54 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUN

7.1. KOoHTpOJIBbHBIE BOPOCHI
Paszpen 1

1. IlponeccHo-opueHtupoBaHHas mnapaaurma u s3blk C. KpaTkuit 0030p KIIHOYEBBIX
koHcTpykuuid C. AnmnukatuBHas ((QyHKIHOHaANbHas) mapanurma. [lapagurma jgorudeckoro
IPOTPaMMHUPOBAHHUSL.

2. OObeKTHO-OpUEHTHpOBaHHas mapagurma. Meromonorus pa3pabOTKH  OOBEKTHO-
OpPUEHTUPOBAHHOTO NMPOTPAMMHOI0 00ECTIEUEHUS.

3. TlpuHunsr 06beKTHO-OPUEHTHPOBAHHOT'O OX0/1a. DTarnbl 00bEKTHO-OPUEHTUPOBAHHON
METOJI0JIOTHH.

4. Tlonstme kiacca, oobekta, monsi, merona. Ompenenenue 6a3oBoro kiacca. Cekuuu
noctyna. OOnactb BHAMMOCTH Kiacca. MHkancynsauuss — 0OBEKTHO-OPHUEHTHPOBAHHAS
XapaKTepUCTHKA MOTYJIBHOCTH.

5. Buemnuit untepdelic u BHYTPEHHSSI pealn3als WHKAICYJIUNPOBAHHOIO MPOrPAMMHOIO
00BeKTa.

6. XapaktepHble Tpu3HaKH 3(PPEKTUBHON WHKANCYJANHUU: a0CTPaKIUs, OOIIEIOCTYITHBIN
uHTEepQeiic U COKPBITHE peaTH3aIiHy.

7. Jloctym k anemeHTaM kinacca. CTaTHuecKe 3JIeMEHTHI Kilacca. J[pyKecTBeHHbIE KI1acChl U
¢ynxun. [IpoctpancTBa HMEH.

8. CnenmanbHble MeTOABI Kiacca. HasHaueHWe KOHCTPYKTOPOB U JIECTPYKTODA.
Konctpykrop o ymomdanuto. [lapamerpr3oBaHHbIE KOHCTPYKTOPBI.

9. KonctpykTop konupoBaHus. JecTpyKTop.

10. ®yHKIIMOHATTFHOE 3aMBIKaHUE KaK MEXaHWU3M PadOThI CIEIHaTbHBIX METOIOB KiIacca Io
CO3/IaHUI0 M YHHUYTOXEHHUI0O OO0BEeKTOB. OTpaHHYeHHs Ha HCIIOJIb30BaHUE aABTOMATHUYECKH
CT€HEPUPOBAHHBIX KOMIIJIITOPOM CIIEIUATBHBIX METOJIOB.

11. Cratuueckuii nonumopdusm. Ileperpyxennsie GpyHKUn-uaeHbl. KoHuenmus neperpysku
orreparopos. [leperpykeHHBIE ONIEpaTOPHI KaK METOJBI KJIacca U KakK APY>KECTBEHHBIC (D)YHKIIHH.

12. Ileperpy3ka omepaTopoB mpeoOpa3oBanus THuma. Crnemudurarop explicit  ms
KOHCTpYKTOpOB. [leperpyska omeparopos new u delete.

13. ®aitnoBele U cTpoKoBBIE MOTOKU. CpelncTBa BBOAA-BBIBOAA M paboTa € MOTOKaMH.
[Teperpy3ka onepaTopoB MOTOKOBOTO BBOJ1a/BhIBOJIa. bubnmoreka moroka C++. O0ume GpyHKIun
BBO/1a-BBIBO/IA B MIOTOK.

14. HacnenoBanue — 0a30BOE TMOHATHE OOBEKTHO-OPUEHTHPOBAHHOTO IMPOTPAMMHUPOBAHUSI.
HacnenoBanme u moBTOpHOE WucHonb30BaHUe Koxaa. IIpoctoe HacnenoBanue. CHHTaKCHC
ornpezeneHus kiaacca-nmoroMka. [IpaBuna HacieqoBanus.
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15. IIpeobpazoBanue THUIOB (CCBUIOK M yKazateneil). IlpaBuia BUAMMOCTH TpPU MPOCTOM
HacienoBaHuu. llepekpeiTe MMEH W (QYHKIMOHAIbHOE 3aMbIKaHME B CIy4yae IPOCTOTO
HaCJIeI0BaHMUA.

16. Iunamuyeckuii mosmmmopdus3M (IIpocToe HaclienoBaHue). Peanmsanus BUPTYalbHBIX
¢ynkuuii. [leperpyxeHHbIC U TepeonpeeIéHHbIE METOIBI.

17. Pannee u no3nnee csizbiBanue. [lycToie u uncThie BUPTYanbHble GYHKIUU. AGCTPaKTHBIE
KJIACCHI.

18. MuoxecTBeHHOe HacienoBanue. CHHTaKCHC OmpeeNieHus Kiacca-noromka. BuaumocTtsb
Opd MHOXECTBEHHOM HacjieqoBaHWU. BupryanbHble 0a30Bble Kiacchl. DYyHKIHMOHAIBHOE
3aMbIKaHUE B CIIy4ae MHOKECTBEHHOTO HACJIEI0BaHUS.

19. lunamudeckuii  monmuMopdu3mM  (MHOKECTBEHHOE HacienoBaHue). HWHTepdeiich.
AOGCTpaKTHbIE KJIacChI.

20. Innamuyeckast nH(GOpMAIHS O TUIIE TIPH IPOCTOM M MHO>KECTBEHHOM HACIICOBAHHH.

21. OO6bEeKTHO-OPUEHTHPOBaHHAs KOHIIENIUS 00paboTku uckioueHuit. biok try. Onepatop
catch. Knaccor uckitodenuii. CtangapTHbIC HCKITFOUCHHS.

22. IlocnenoBaTenbHOCTh JEHCTBUI MpH BO3HUKHOBEHWH HCKIIOYUTEIBHON CHUTyaluu
(renepupoBaHue U EPeOPOCKA UCKITIOUEHUI).

23. [lapamerpuueckuii nmonumopdusm s ¢yHkuui. CHHTaKcHC OmpeleieHus IadioHa
byHKIMH. MeXaHu3Mbl TCHEPUPOBAHUS U UICHTU(UKAINY TP (PYHKIIMOHAILHBIX 00paIICHUSX.

24. CuHrakcuc ormpeaeneHus mabnona kinacca. Ilapamerpsl mabnona. Crneumanmuzanus
11a0JIOHOB Ki1accoB. Peann3anus mabioHa Kiacca.

25. CocraBHble 4acTH OuOmuoreku. OpraHu3amus CTaHIAPTHOW OWONIMOTEKH IA0JIOHOB.
CraniapTHbIC KOHTEHHEPHI.

26. Utepatopsl. O6patHbie uteparopsl. tepatops! BctaBku. [10TOKOBBIE HTEpATOPBHI.

27. OyHKIIMOHABHBIE 00BEKTHI. ApudmMeTndeckne GyHKINOHATIbHBIE 00BEKThI. [IpeauKarsl.
OTtpunarens.

28. Cs3piBaTenu. Aantepsl ykasaTened Ha QyHKIuHA. Agantepsl METOJIOB.

29. IlocnenoBatenbHble KoHTeHHephl. BekTtopwl (vector). Crucku (list). Creku (stack).
JBycToponuue ouepeau (deque).

30. Ouepenu (queue). Ouepenu ¢ npuopuTeTamu (priority queue).

31. AcconmatuBHBIE KOHTeHHEpbl. MHOXecTBa (set). MHoxecTBa ¢ mybnmukaramu (multiset).
buroBsie MHOecTBa (bitset). CioBapu (map). CnoBapu ¢ ayonukaramu (multimap).

32. AITOpHUTMBEI. Hemonudunmpyromme orepamuu c MOCJIeI0BATETLHOCTSIMU.
Moauduuupyromye onepanuy ¢ Nociae10BaTeIbHOCTIMU.

33. AlITOpUTMBI, CBSI3aHHBIE C COPTHPOBKOW. AJNTOPUTMBI pPabOTHl C MHOXKECTBAMHU W
MUpaMUIaMHU.

7.2. TeMbl MUCBMEHHBIX Pa0OT (TUIIBI 33/1a4)
KoHTpobHBIE pabOTHI 110 TPAKTHKE:

1. B uyem cocroutr konmnenmus nonudopmmusma? Kak BHpTyambHBIE (YHKIHH
MOMOTal0T pealn30BaTh JUHAMUYECKUN OoIu(opMU3mM?

2. MexaHu3M peanu3alnuud AUHaMudeckoro nonudopmusma. ONUIINTE W CPABHUTE
MEXaHHU3MBI «PAHHETO CBSA3BIBAHUS» M «TIO3/IHETO CBS3BIBAHUS». [[pUMEpBHI.

3. CraTtudeckne U HECTaTHMYECKHE YJIEHBI Kiacca, B 4yeM pasznuune? OcoOeHHOCTH
noctyna K HuM? OcoOEHHOCTH CO3/IaHUS M Pa3MEIICHUS B ITAMSTH CTATHYCCKUX U HECTAaTHICCKHX
YJIEHOB JIaHHBIX Kiacca? Yem otnudaercs uHTepdeiic CTaTHUECKOTO M HECTATUYECKOT0 METOo/1a
kiacca? [Ipumepsl.

4, Omnpenenuts knacc PointOnPlane (mouxa na dexapmosoui niockocmu) M ¢ €ro
UCIIOB30BaHUEM Kilacc reomerpuueckux ¢uryp QuadrangleOnPlane — uemuwipexyeonvnux na
Odexapmoeou niockocmu (4eThIPEXYTOJbHUK 3a/1aeTCsl KOOPAWHATAMU YEThIpEX €ro BEpIIUH B
MOpSIIKE TPOTUB YACOBOM CTPENKH) B KOTOPOM OINPEACTUTh METONbI: HEOOXOIMMbIC
KOHCTPYKTOPBI (C TIPOBEPKOM KOPPEKTHOCTH TE€OMETPHUECKOM (UTYpBI) H JECTPYKTOP;
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npeoOpazoBanue B Tun double (TpakTyeTcst Kak BBIYMCICHHE IEPUMETPA); NeperpyKeHHbIE
oIepaIy cpaBHEHUs == ¥ |= (mpoBepsieTcs COBMaCHUE Pa3MEPOB U PACIIONOKEHUS ), CIIOKEHHUE
Yyemulpexy20ibHUKa W MOYKU Ha Oekapmoeol niockocmu (TPAKTyeTCs Kak CMELICHUE
Yyemulpexy2oibHUKa Ha 3aJaHHBIA MOUYKOU BEKTOP).

KonrponpHast paboTa 1Mo NpOBEpKE TEOPETHUECKUX 3HAHMKA — IO BCEM TeMaM, C
UCIIOJIb30BAHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3. O0pa3er cozep)kaHus IK3aMEHAITMOHHOTO OuieTa

1. Craruueckue M HECTaTHMUECKHE YJIEHBI Kjacca, B ueM pasznnuue? OcoOeHHOCTH
noctyna Kk HUM? OcoOEeHHOCTH CO3/1aHUS U Pa3MEIICHUS B TAMATH CTATUYECKUX U HECTAaTHUECKUX
YJIEHOB JIaHHBIX Kiacca? Yem ornudaercs uHTepdeiic CTaTHUECKOT0 M HECTATUYECKOT0 METOo/Ia
kiacca? [Ipumepsl.

2. Omnpenemute knacc PointOnPlane (mouxa na dexapmosou niockocmu) M ¢ €ro
UCIIONIb30BaHUEM Kiiacc reoMerpuueckux ¢uryp QuadrangleOnPlane — uyemswipexyzonvuux na
Odexapmosou niockocmu (4eTHIPEXYTOJbHUK 33/IaeTCsl KOOPAWHATAMHU YETHIPEX €ro BEpIIUH B
MOpSAKE TMPOTUB YACOBOM CTpPEIKH) B KOTOPOM OMNPEAENUTh METOIbI: HEO0OXOIUMbIe
KOHCTPYKTOPHI (C TIPOBEPKOH KOPPEKTHOCTH TE€OMETPUYECKON (UTYpBI) H JACCTPYKTOP;
npeoOpazoBanue B tul double (TpakTyeTcs Kak BBIYHCICHHE MEPUMETPA); MEPErpyKeHHbIE
oriepaiuu cpaBHeHUsI == U != (IpoBepsieTCs COBMACHUE Pa3MEPOB U PACIIONIOKCHHS ), CIIOKCHUE
yemovlpexy20ibHUKa W MOYKU HA 0eKapmosol niockocmu (TPaKTyeTcs Kak CMeIleHUe
yemvlpexy2obHUKa Ha 3aJaHHBIN MOUYKOU BEKTOP).

B cnyuae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOYy4eHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep:KaHue OuieTa MOXKET OTIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYUYAIOUIUECHA

OOmiast olleHKa 3HaHUM O0yyarOIMXCs MO JUCHUIUIMHE MpoBoauTcs mo 100-OammbHON
HIKaJe HUCXOJs W3 MaKCUMyMa, NMpPHUBEACHHOIro B Tabiuiue Huxe. OpraHu3alliOHHO-y4deOHas
paboTa B ayIMTOPUH OLIEHUBAETCS HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCEHIAEMOCTb 3aHATHIA,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINIOJIHEHUE JOMAIIHUX 3aJaHHUi, aKTUBHOCTb BO BpeMs
NPOBE/IECHUS JIEKIIMOHHBIX, Ja00paTOPHBIX M MPAKTHUYECKUX 3aHATUH (yyacThe B OOCYXJIEHHH
TEKYIIEro U MPOoWJIeHHOr0 MaTepuaa, pelieHre 3a1ad 1 T.11.).

Howmepa pasnenos Bunet pabot Maxcimaiboe
KOJINYECTBO OaJIIOB
OpranuzannoHHO-yuyeOHas paboTa CTyAeHTa B 5
ayAUTOPHH
1 CamocrosiTtennbHast paboTa u  J1aboOpaTopHBIE 70
paboThI
KonTtpospHast pabota 25
UTOTI'O 100
OOt UTOT 32 CEeMecTp 100

CooTBeTCTBYE 0AJUIOB OLIEHKE

O1eHKa 110 NATUOAIUILHOM LIKaJIe

KoimuectBo 0axioB

s 100 ECTS | Dxsamen, muddepeHMpoBaHHBINA 3auer
3a4er
90-100 A OTIIMYHO 3a4TEHO
80-89 B XOPOIIO 3a4YTEHO
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75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIEHO aTTemo
3559 FX HEYJIOBJICTBOPUTEILHO HE 3a9TCHO
0-34 F HE 3a4TE€HO

9. OBECIIEYEHME OBPA3OBATEJIbBHOI'O ITPOLECCA JJI JIUL C
OI'PAHYEHHBIMU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIN/IOB

B xone peanuzanyu JUCHUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIIUE JOTOJIHUTEIbHBIE METOAbI
00y4eHHs1, TEKYILLEr0 KOHTPOJISl YCIIEBAEMOCTH U NPOMEKYTOYHON aTTecTaluy 00y4arolmuxcs B
3aBUCUMOCTH OT UX MHIUBHUIYaJIbHBIX OCOOEHHOCTEH:

1) JUIS CHETbIX U CIIa00BUASILNX:

— JeKIUH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOI'O C IIOMOIIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

— JUIs  BBIIOJHEHUs  3aJaHusi  IpU  HEOOXOAMMOCTHM  IPEIOCTaBiseTCs
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE€ UCIOJIb30BaHUE COOCTBEHHBIX YBEINUMBAIOIINX
YCTPOWCTB;

— MUCHbMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TITYXHUX U CTIa00CIbIIIAIIIX:

— JeKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJJaHUS BBIIOJIHAIOTCS Ha KOMIIbIOTEPE B IUCbMEHHOMU (opMe;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpMEe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUISL JIUL] C HapYLIEHUSIMU OIIOPHO-JBUTATEILHOTO arapara:

— JeKIMH 0(POPMIISIOTCS B BHJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TOMOILBIO
KOMIIBIOTEpA CO CTIEUATN3UPOBAHHBIM NIPOTPAMMHBIM 00€CIIEUEHUEM;

— MUCbMEHHBIE 3aJaHUs BBIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME M BBIMTOJHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipu HEOOXOIMMOCTH IpelyCMaTPUBAETCS YBETUUEHUE BPEMEHHU ISl TIOATOTOBKH OTBETA.

IIponienypa  mpoBeAeHHs  NPOMEXKYTOYHOM  aTTecTaliMM A OOydYaroUIuXcs
YCTaHABJIMBACTCS C YYETOM WX HMHIMBUAYAIBHBIX TICHXO(HM3MYECKHMX OCOOCHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeT IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mnpoueAypbl OLEHMBAHMS PpPE3yJbTaTOB OOYy4YEHMsI JIOMYyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecnieunBaeTcst 10CTyl K UHPOPMAIIMOHHBIM U Onbnuorpaduyeckum pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opmax, aJalTHPOBAHHBIX K OrPAaHHMYEHHUSM HUX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA00BUISAIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) TUTSL TIIYXHX M C1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe ANIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HApYIIEHUIMU OMOPHO-/IBUTaTEIbHOTO arapara:

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIECCA

VYuebOnble 3ansaTus npooaarcs B ['maBHom kopnyce Jonl'Y (r. Jonenk, mp. ['ypoBa, 6), B
VYuebHo-npakTHueckoM BerarciauTesibHoM neHtpe JJoul'VY (r. doneux, np. ['yposa, 6, kopmyc 12).

Jns mpoBefeHus JieKUUH TpeOyeTcs ayauTopus, oOOOpylOBaHHAs MEJNIOBOW WU
MapKepHOW JOCKOW / CEHCOPHBIM SKpaHOM /[ MyJIbTUMEIMWHBIA MPOEKTOP C JIKPaHOM U
HOYTOYKOM, KOMIUIEKT y4eOHOI Mebenu Uil CTyIeHTOB, pabouee MECTO IperoiaBaTels.

JUist mpoBeIeHNUS TPAKTUYECKHX 3aHATUH TpeOyeTcs ayAuTOpusi, 000pyJ0BaHHAsI METOBOM
VI MapKepHOH TOCKOW / CEHCOPHBIM JKpaHOM / MYJIBTUMEAUHHBIA MPOSKTOP C IKPAHOM H
HOYTOYK, KOMIUIEKT y4eOHOW MeOenu i CTYACHTOB, paboyee MECTO MPEnoaBaTes.

Jns mpoBeleHHsT J1a0OpaTOPHBIX 3aHATHH TpedyeTcs ayauTopus, oOOpyIOBaHHas
MapKepHOW JOCKOH WM CEHCOPHBIM 3KpaHOM / MyJIbTUMEIUIHBIA MPOEKTOP C JKPaHOM M
HOYTOYK, MEepPCOHAJIbHBIE KOMIBIOTEPHI, KOMILIEKT y4eOHONW MebOenu [uis CTYIeHTOB, pabouee
MECTO TpernoaaBaTeis, BBIX0a B IHTEpHET — IPOBOIHOM WU ¢ HCIoib3oBaHueM Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl MCHOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
HayuyHoli OMOIMOTEKM YHUBEpCHUTETa W JPYTUX ODJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeTouuecKkoe oOecreueHue, MpeACTaBIeHHOEe B ayAuTOpusix [JaBHOro kopmyca
(ayn. 511, 605, 610).

OOyuaronyecss HMEIOT BO3MOXHOCTb — MCIIOJB30BaTh y4deOHbIE MaTepHabl 10
TUCITUIUINHE, pa3MenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmnoHHOTO 00pa3oBaHUs
OI'BOY BO «lonl'Y». Ilpu n3ydeHHH NUCHUIUIMHBI IPUMEHSIIOTCS AJIEKTPOHHOE O0OydeHue U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOIO  OOpa3OBaHMS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYalOIMXCS HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH Pe3yIbTaTOB CAMOCTOATENbHOM paboThI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. byu I'pagu. OOBEKTHO-OPMEHTUPOBAHHBIN aHAIN3 M IPOEKTUPOBAHUE C IIPUMEPAMHU
npunoxennit Ha C++ / I'paau byu ; Ilep. ¢ aarn. nox pea. Y. Pomanosckoro, ®. Annpeesa. - 2-¢
u3a. - M. : BUHOM ; CII6. : HeBckuii nuanext, 1999. — 560 c.

2. HmanoBa I'.C.. OOBEKTHO-OpPHEHTHUPOBAHHOE NPOTpaMMHUpOBaHWE : Yueld. s
CTYACHTOB BY30B, OOYyYalOIIMXCSl IO HANpaBICHUIO TOATOTOBKH JAWUIIJIOMHPOBAHHBIX
criennanuctoB "MudopmaTtuka u BeranciurensHas texauka" / I.C. Banosa, T.H. Huuymxkuna,
E.K. Ilyraues; Ilon pex. I'.C. BanoBoii. - M. : U3n-s0o MI'TY um. H. 3. baymana, 2001. - 317 c.

3. Kamoepos C. A. ITporpammupoBanue Ha si3bike C++ : yued. mocodue / C. A. Kamoepor
; Joneukwuit Hau. yH-T. - U3a. 3-e. - [lonenk : FOro-Boctok, 2009. - 298 c.

4. Jladope P. O6bexkTHO-OpueHTHpOBaHHOE NporpammupoBanue B C++ [Tekcr] / P.
Jladope; [mep. ¢ anrn. A. Kysnenosa]. - 4-e uzn. - M. [u ap.] : [Tutep, 2008. - 923 c.

5. IlaBnosckas T. A. C/C++. IlporpammupoBanue Ha sI3bIK€ BBICOKOT'O YPOBHS : y4eO0.
JUI CTYJIEHTOB BY30B,00y4aromuxcs 1no HampasieHuto "MHpopmaTuka 1 BEIYUCIUT. TEXHUKA" /
T. A. TlaBnoBckas. - Mocksa [u ap.] : [Tutep, 2010. - 460 c.

11.2. JlomonHUTEIbHAS JIATEPATYPA

6. Ilon Aiipa. O0bEeKTHO-OpUEHTHPOBAaHHOE MporpaMMmupoBanue Ha C++ / Aiipa Ilom;
[lep. ¢ anra. 1. KoBampuyka. - 2-¢ m3a. - M. : BUHOM ; CII6. : HeBckwmii auanexT, 1999. - 464 c.

7. Crpayctpyn b. f3bik nporpammupoBanust C++ / beepn Ctpaycrpyn ; niep. ¢ anri. C.
AnucumoBa, M. Kononosa ; og pea. ®@. Auapeesa, A. Ymakosa. - cneu. u3f. - M. : bunom-
ITpecc, 2008. - 1098 c.

8. Kuayrt JI. . UckyccTBo mporpammupoBanus: [lep. ¢ aari. T. 1 : OCHOBHBIE allTOPUTMBI
/ A. 3. Knyt ; [Tox o6mr. pen. 0. B. Kozauenko. - 3. uzn. - M. : Bunesawmc ; CII6., 2001. - 714 c.
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9. Kuayt A. 3. UckyccrBo mporpammupoBanus : Ilep. ¢ anri. T. 3 : CopTupoBKa U MOKCK
/ . 2. Knyt ; Ilox o6m. pex. FO. B. Kozauenko. - 2. uza. - M. : Bunbssamc ; CII6., 2001. - 824 c.
Knyt /1. 3. UckyccrBo nporpammupoBanus ains O9BM : [B 7 1.] : Ilep. ¢ anrn. T. 3 : CoptupoBka
u niouck / Ilep. ¢ anrn. H. U. BerokoBoii u 1p. ; [Tox pen. FO. M. baskosckoro. - M. : Mup, 1978.
- 844 c.

12. ”TH®OPMAILIMOHHBIE PECYPCBHI

1. HauuonanbHasi 3JIEKTPOHHAas onobIHMoTEKA (HOBb): dbenepaibHas
rocyaapctBeHHass mH@opMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocyaapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — PexxumM joctymna: cBOOOIHBIN, moanmucka. HeoOxoquma ycTaHOBKa MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctymna: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KuOepJlenmukay: cailt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum moctyma: Ui aBTOPHU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinMoTeuHas cucrema: calT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: 1uisi aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. Dy1eKTPpOHHO-0ubInoTeuHast cucrema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
7. JJekTpoHHbI katajsor Hayunoit 6ubGmuoreku [lonl'Y: pasnen caiira / Hb
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13. TIPOI'PAMMHOE OBECITEYHEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us o'y Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (nutien3us mporpammbl Dream Spark /yist BBICIINX yueOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensun GPL, Apache,
BSD m1s1 cB060JHOTO IPOrPaMMHOTO 00ECTIEYEHHUS ).
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