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PABOYAS ITPOT'PAMMA JUCHUITIJIMHBI

Pasnennl paGoueii nporpamMMbl

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa U coliepKaHue AUCHUIUINHBIL.

[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHUS TSI CAMOCTOSITEIbHON pabOThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. ®oH/ OIICHOYHBIX CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLUIUIMHE.

6. IlepeyeHb OCHOBHOH ¥ JONIOJHUTEIBHON y4eOHOH JUTEpaTyphbl, HEOOXOAUMOM /I OCBOCHUS
JUCLUIUIMHBL.

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

9. IlepeuyeHb MHPOPMALMOHHBIX TEXHOJIOIUM, UCIIOJIb3YEMbIX IIPU OCYLIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCHUIUIMHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIsl OCYIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUINHE.

NS

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernnennsie (haniibt

[Iporpamma cocraBiena B coorBercTBUU ¢ TpeboBanusamu CYOC HUY MAMU, pazpaboTaHHOro Ha
ocHoe ®I'OC BO no nanpasnenuto 09.03.01 MapopmaTuka 1 BIYUCIUTENbHAS TEXHUKA

ABTOpPBI IPOTPaMMBI.

Yuoducosa E.B.

3aBenyrouuii odecrneunBatoieil kapeapoit

MCullT

ITporpamma ogo6peHa:

3aBeayrouuil BeIycKaroei kadenpoit JlupexTop BbIyCKarollero (uianaia
MCulAT
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1. IEJIX OCBOEHUA JUCIUIIJIMHBI. IEPEYEHD IIJIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

Lenbto ocBoeHUs! AUCHUTIIMHBI OOBbEKTHO-OPUEHTHUPOBAHHOE TPOrPaMMUPOBAHUE SIBIISIETCS
JOCTHXKEHHE CIEAYIONMX pe3yibTaToB ocBoeHusi(PO):

N HIndp

PesyabTaTt 00yuyenust

1 3-1 (OIIK-7)

3HaTh MCTOAMKHU MCIIOJb30BaAHUS MTPOTrpaMMHBIX CPEACTB AJIs1 PCIICHN A NPAKTUYCCKUX 3a4a4

2 V-1 (OIIK-7)

VYMeTp ocBamBaTh METOIHWKHA HCIIOJB30BAHUS TIpOrpaMMHBIX CPEACTB JIA PECIICHU
ITPAKTUYCCKUX 3aJ1a4d

3 B-1 (OIIK-7)

Bnagers mMeToaumkaMM HCIOJIb30BaHUS MNpOrpaMMHBIX CPEACTB JIs1 PCHICHUA TMPAKTUYCCKUX
3ajgayd

4 3-1 (IIK-2)

3HaTh METO/IBI Pa3paOOTKH KOMIIOHEHTOB aIIapaTHO-IPOrPAaMMHBIX KOMIUIEKCOB M 0a3 TaHHBIX
C  HUCIONB30BAaHHMEM  COBPEMEHHBIX  HHCTPYMEHTAJBHBIX  CPEACTB M TEXHOJOTHH
POrpaMMHUPOBAHUS

5 V-1 (TIK-2)

VYmethb paSpa6aTLIBaTI> KOMIIOHCHTBI almnapaTHO-IPOrpaMMHBIX KOMILIICKCOB M 6a3 JaHHBIX,
HCIOJIB3YysA COBPEMCHHBIC MHCTPYMCHTAJIBHBIC CPEACTBA Y TCXHOJIOTHH ITPOrpaMMHUPOBAHHA

[lepeuncnennbie PO sBsiI0TCS OCHOBOM /17151 JOPMUPOBAHUS CIASAYIOIIMX KOMIESTEHIMH !

N Mudgp Komnerennus

1 OIIK-7 CnocoOHOCTh OCBaMBaTh METOAUKH HCIIOJIb30BAHUS MNMPOTPAMMHBIX CPEACTB IJIS PELICHHS
MIPAKTUYECKUX 3a/1a4

2 [K-2 CnocobHocTh pa3pabaTeiBaTh KOMIIOHEHTHI allapaTHO-NPOTPAMMHBIX KOMIUIEKCOB M 0a3

JAHHBIX, WCHOJB3ySd COBPEMCHHBIE HMHCTPYMCHTAIBHBIE CpPEACTBA W TEXHOJOTHH
IPOTPaMMHPOBAHHUS

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMABL.
JucuumuimHa OObeKTHO-OPHEHTUPOBAHHOE MPOTrPAMMUPOBAHME SIBJISICTCS MPEALIECTBYIOMIEN U

MOCJICAYIONIEH ISl CIEAYIOIINX AUCHHUILINH:

N Hpe)lHleCTBle]_l_[l/le JUCHUIIIMHBI Hocnez[ylonme JUCHUIIINHBI
1 [Ipon3BOACTBEHHAsI PAKTUKA Hrorosast roc. arrecranus
2 VYyeOHast mpakTHKa 2 Texnonoruu nporpammupoBanus (CuctemHoe
IporpaMMHoOe obecrieueHue)
3 basel naHHBIX ITIpoektupoBanne ACOWNY (ABTromaTuzanus
YUPEXKIEHUECKOU IeSITEIbHOCTH)

4 WNHdopmalinoHHbIE TEXHOJIOTUH [TpenumnioMHasi NpakTUKa

5 Apxurexkrypa 9BM

6 OnepannoHHBIE CUCTEMBI

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
OO11as TpyJI0EMKOCTh JUCIUILTHHBI COCTABISET 6 3aueTHBIX(bIe) equHuUI(bl), 216 yaca(oB).
MoayJib Pa3nen Jexkunu | Mpakruu. | Jadopar. | KCP | CPC | Bcero Bcero ¢
3aHATHUA paﬁOTbI qacoB JK3aMEHaMHU
Hu
KyPCOBBIMH
OOBeKTHO- OcHoBbl C++ 4 2 4 0 56 66 216
OPHEHTHPORAIHOC | paGora ¢ OOIT B C++ 4 2 0 0 32 38
[POrpaMMHUPOBaH
Hie - ceMecTp 6 IpoaBuHyTHIE CpEACTBA 0 0 0 0 30 30
C++

Bepcus: AAAAAAB3Ac8 Koa: 000111048




Cranpapt C++11

Bcero

8 4 4 0 134 | 150

216

3.1.Conep:xkaHue (IUIAKTHKA) TUCHUIIIHHBI

B pazoene npusooumcs nonmwiti nepeuerb OUOAKMuU4ecKuUx eOUHUY, NOOIEHCAWUX YCBOEHUIO NPU U3YYeHUU

OAHHOU OUCYUNTIUHDBL.

- 1. Beenenue B C++

- 2. Tunpl JaHHBIX

- 3. OcHOBHBIE O1IEpaTOPBI

- 4. CnennuKaTopsl

- 5. IIpenporeccop

- 6. ®yHKIWY U TpeoOpa3oBaHKe TUTIOB

- 7. Innmmanu3aryst 1 popMaTHBIA BBOI-BBIBOJT

- 8. MoynpHOE POrpaMMUPOBAHHUE U TUHAMUYECKUE TAHHBIE

- 9. BeezeHue B KJIacChI

- 10. Hacnienosauue

- 11. MHOXXEeCTBEHHOE HACIIEIOBAHNE

- 12. [11a0GyI0HBI ¥ UCKITFOUYEHUS

- 13. CrangaptHas 6ubaroTeka mabaoHOB

- 14. PaGora ¢ BBOJIOM-BBIBOAOM B cTriie C++

- 15. Pabora ¢ rpadukoii

- 16. HoBoBBenenus crannapra C++11

3.2.Jleknun
Ne Paznen Oobem, Tema rexuui Jdunnaxr.
n/n JMCHMILTHHEI 4acoB eAMHN LI
1 1.1.0cuoBer C++ 2 Beenenue B C++. Tumbl JaHHBIX M OCHOBHBIE ONEPATOPHI 1,2,3
2 1.1.0cHoBbI C++ 0 CrienKaTopsI 4
3 1.1.0cHoBbI C++ 0 Ipemnporneccop 5
4 1.1.0cHOBBI C++ 2 OyHKIINK U IpeoOpa3oBaHKEe THIIOB 6
5 1.1.0cHoBA C-Ht 0 Wanmmanusanys 1 GopMaTHBIN BBOA-BBIBO/I. 7
6 1.1.0ctopst Cht 0 Moy abHOE POrPaMMHPOBAHUE U JMHAMHYECKUE TaHHbIC 8
7 1.2.PaGora c 2 Baenenue B Ki1acchl 9
OOl B C++ A
1.2.Pabora ¢ 10
8 OOIT & C-+ 2 Hacnenosanue
9 1.2.PaGora ¢ 0 MHOX€ECTBEHHOE HACIEN0BAHUE 11
OOI1 B C++ el
10 1.3.HponsuryTere 0 [11a610HBI M UCKIIFOYEHUS 12
cpencrea C++
11 | 1.3.IlpogBuHYyTHIC 0 CraanaprHas 6ubaroTeka mabdaoHoB. PaboTa ¢ BBOJOM-BBIBOIOM 13,14
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cpencrBa C++ B ctriie C++
1.3.ITponBuHyTHIC . 15
12 cpesictaa C++ 0 Pabota c rpadukoit
1.4.Cranmapt 16
13 C++11 0 HosoBBenenust ctanaapra C++11. Hauauno.
14 1.4.Crannapr 0 HososBenenus crannapra C++11. 3aBepiienue. 16
C++11
Hroro: 8

3.3.Conep:xkanue JeKIUM.
1.1.1. BBenenue B C++. Tunbl 1aHHBIX U 0OCHOBHBIE onepaTopsl (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Omucanue: S3pikun OOIL.  Hcropus. C++. Jlekcuka. OOmasi CTpyKTypa MpOrPaMMBL

KommenTapuu. Uepapxust tunos. Hanbosee ob1ipe oneparuu.

1.1.4. Cneunudukaropsni (A3: 0, CPC: 8)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmsanuu: CamocrosrenbHas padbora

Onucanne: Cnemduraropsr typedef, static, extern. Crermdukaropst inline, auto, register,

mutable. Keanugukaropsl const u volatile. Cienudukarop agpeca - CChUIKH.

1.1.5. Ilpenpoueccop (A3: 0, CPC: 8)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusanuu: CamocrosrenbHas padbora

Onucanmue: HperOLICCCOp. 3aMeHEI B TEKCTE IporpaMmBal. MaKpOCBI. Y crnoBHasE KOMITHUTAIIHS.

1.1.6. ®ynkuum u npeodpazopanue Tunos (A3: 2, CPC: 8)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusaumm: Jlekums

Onucanue: Oynkuun 6e3 napamerpos. [lapameTpsl QyHKIHMI ¢ TpeonpeeIeHHBIM 3HAYEHHEM.
[eperpyxaemble ¢yHkImu. Matemartuueckue (yHkuuu. Pabora ¢ Bpemenem. IIpeoOpasoBanue THUIIOB.
CranmaptHeie (QyHKIMU 171 peoOpa3oBaHus cTpoku B umcio. Mcnons3oBanue Static_cast, const_cast,
reinterpret_cast u dynamic_cast.

1.1.7. Maunmamm3anusi 1 GopMaTHbIA BBOA-BBIBO/.
(A3: 0, CPC: 8)
Tun nekuun: MadopMarmonHas JeKIus
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®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanue: VHunumanuszanus nepeMeHHbx. Bugumocts nmén. Manmmanm3anus knaccos, explicit.

®dopmaTHbIii BBOJ-BbIBOA. [lapameTpbl BbI30Ba MPOrpaMMBl.

1.1.8. Moay./ibHOe MPpOrpaMMHPOBaHNE U JUHAMUYECKHE TaHHbIe
(A3: 0, CPC: 8)

Tun nekuun: MadopMarmonHas JeKIus

®opma opranuzanmuu: CamocTosTenbHas padoTa

Ommucanue: MopaynbHoe nporpammupoBanue. IIpoctpancTtBa MMEH. JlMHaAMu4eckue aHHBIE.

CriocoObI pabOTHI ¢ HUMH.

1.2.1. Benenue B kiaccnbl (A3: 2, CPC: 8)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumu: JIekus

Onucanne: Knaccel. Mukancynsuus gansbix. [lepeonpenenenue oneparmii. KoHCTpyKkTOpBI M
nectpykropbl. Konctpykrop konupoBanusi. Mcnoinp3oBaHne KOHCTPYKTOPOB I PEOOPa30BaHUS TUIIOB.

Jlpy»ecTBeHHbIE (QYHKIUU.

1.2.2. HacienoBanme (A3: 2, CPC: 8)
Tun nekuun: MadopmarimonHas nexius
®opma opranmsaumm: JIekuus

Onucanme: HacnenoBanue. Omnepauust cnenu@ukanuy o0JacTH  BUAUMOCTU. ATpPHOYTHI
HacnenoBanus. Ileperpy3ka QyHkumii npu HacinenoBaHuU. BBI30B KOHCTpyKTOpa 0a30BOro kiacca u3

MIPOU3BOIHOTO KJ1acca. BupryanbHble PyHKIIMN U TOTUMOPHHU3M.

1.2.3. MuoxectBeHHOe HacJienoBanue (A3: 0, CPC: 8)
Tun gexnmun: MHpopMamoHHas JISKIHsI
®opma opranuzanuu: CamocrostenbHas padoTa

Onucanmue: A6CTpaKTHLIC U BJIOXKEHHBIE KjIacChl. MHOXECTBEHHOE U BUPTYAJIbHOC

HacJleZIoBaHUE. YKa3aTeld Ha KOMIIOHEHTHI CTPYKTYP.

1.3.1. Illadaonbl u uckiawuenns (A3: 0, CPC: 10)

Tun nekuun: MadopMarmonHas JeKIus
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®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanue: Haznadenue mradmonos. [1la6monsr ¢ynkuumit. [1laGmonsr kmacco. Crienpanu3aius

mradonoB. Uckmrouenus. OcHoBHBIE oTiiyus oT C.

1.3.2. CranpnaprHas 6ubauorexa madaoHoB. PaGora ¢ BBogoM-BbIBOAOM B cTHiie C++ (A3: 0, CPC:
8)

Tun gexkuun: MHPOpMATMOHHAS JISKITHST

®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanme: CrannaprHas OuOnmoreka. CTaHAapTHbIE KOHTEHHEphl U ONEpalUM C HHUMH.
Urepatopel. PaboTta co cTanmapTHbIMU KOHTelHepamu vector 1 map. Pecypcsl <complex>, <valarray>.
Tunossle anroputmsl. [loToku BBoaa-BbIBoga. CTaHapTHBIE, (aiijIoBbIE, CTPOKOBbIE NOTOKU. OObEKTHBIE

ctpoku. Pecypcnl <cctype> u <csetjmp>.

1.3.3. Pa6ora c rpadukoii (A3: 0, CPC: 12)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmsanuu: CamocrosrenbHas padora

Omucanue: ['padpuyeckue 6ndmmorexu. Cpencraa Fltk. Qt.

1.4.1. HoBoBBenenus crangapra C++11. Hauauo. (A3: 0, CPC: 8)
Tun nekuun: MudopmarmonHas JexIus
®opma opranusanuu: CamocrosTensHas padora

Onucanmue: Hepez[aqa IO CCBUIKEC IIPABBIX 3HAYCHMI. HepeMemanmI/Ie KOHCTPYKTOPBI "

IIpUCBanBaHUS. I[OHOJ'IHI/ITCJ'IBHBIC Cp€ACTBA HHUIUAJIN3AlIUU JAHHBIX, COTJTIACHO CTAHAAPTY OT 2011 roaa.

1.4.2. HoBoBBenenus crangapra C++11. 3aBepuuenue. (A3: 0, CPC: 8)
Tun nekuun: MadopmarimonHas nexius
®opma opranusanuu: CamocrosiTensHas padoTta

Onucanue: HoBble 3HaueHus cimyxeOHbIX cioB delete, default u auto. HoBble ciry>xeOHbIe cioBa.
HoBele cpeactBa cuHtakcuca mo cra”mapty 2011 roga. IlaGnoHbl ¢ HEOrpaHUYEHHBIM YHCIOM

rapameTpoB. DHKHU U MapPHI.

3.4.JlpakTuyeckue 3aHATHS
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Ne Paznen Oo0bem, Jugaxr.
Tema NpakTU4YecKOr0 3aHATHUS
n/n JUCIUTLIHHBI JacoB eIMHHUIbI
1 1.1.0cHOBBI 5 N 2,3
Cit OHCK M 3aMEHa B CTPOKE
2 1.2.Pabora ¢ 2 Peanuzanusa maTpuyHoii anreOpel. Pacuer onpenenureis MaTpULbL 910,11
OOII B C++ 1 Tp PBbL. pen pHULIBL.
Hroro: 4

3.5.Coaep:kanne NpaAKTHYECKUX 3AHATHH
1.1.1. ITouck u 3ameHa B crpoke (A3: 2, CPC: 8)
®opma opranusanuu: [Ipaktndyeckoe 3aHsTHE

1.2.1. Peanmm3anusi MaTpuuHoii ajareopol. Pacuer onpenenurens marpunsl. (A3: 2, CPC: 8)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

3.6./1abopaTtopHbie padoThI

Ne Paznen HaumenoBanue n1abopaTopHoii OobeMm, | Jupakr.
/0 | AMCHMIUIMHBI padoThI 4acoB e/IMHHIIbI
Co3naHne 1 N3MEHEHNE 7,8
1.1.0cHoBBI
1 Cit JIBYHATIPaBJICHHOTO CIFICKA C 4
BHEUTHUMHU JaHHBIMU.
Hroro: 4

3.7.Conep:xkanue J1a00paTOPHLIX padboT
1.1.3. Co3nanne u U3MeHeHUe IBYHANPABJIEHHOI0 CIMCKA ¢ BHeIIHUMU JaHHbIMU. (A3: 4, CPC: 4)

®opma opranmsanum: JlabopatopHas padora

3.8.KourtpoJs camocrosiTesbHOI padoTel (KCP)

Ne Paznen Oo0nem, Tema KCP
n/n AMCIHMILTHHBI 4acoB
Hroro:
3.9.Conep:xxanue KCP

3.10.KypcoBbie paGoThl 1 MPOEKTHI 10 AUCHMILIHHE
1.1. Pazpa0oTKa NpUKJIAIHOT0 NPUJIOKEHHS HA sI3bIKe MporpaMmupoBanust C++
Temaruka:
Tpynoémkocts(CPC): 30
Ipuxpeniennnle gaiabl: Tembl kypcobix OOIL.docx

Tunosbie BApHAHTDI:

3.11.I1pomeskyTOYHAS aTTeCTALMSA
1.
Ipuxpensaennsle ¢aiiabi: Crimcok BorrpocoB OOIT.docx

Bepcus: AAAAAAB3Ac8 Koa: 000111048



4. HHEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA 1JIS
CAMOCTOSITEJBHOM PABOTBI OB YUAIOIIMXCS IO JUCHUILINHE

1. OcHOBHAas U AONOJHUTENbHAS JINTEPATYpa MO JUCLUILINHE
2. Pecypchl nH(DOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHON ceTH «IHTepHET.
3. Pecypchl HayuHO-TexHHUYecKOW Oubmmorexn MAU.

4. adopmariioHHbIE CTEH/IBI KadeIphl.

5.  ®OHJ OLEHOYHBIX CPEJCTB /151 IPOBEJAEHMS TPOMEXYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO TUCHUIIIUHE

Onucanue nokasaTesiel, KpUTEPUN OLIEHUBAHUS KOMIIETEHIMM M ONKCaHUE LIKal OLIEHWBAHUSA
OCYILIECTBISIOTCS B coOTBEeTCTBUM C IlonoxkeHueM o OalsIbHO-PEUTUHIOBOM CUCTEME OLICHKH
pe3yabTaToB o0y4yeHus ctyaeHtoB no aucuurumHe (IIpuka3 Ne42 ot 04.04.2014 «O06 yTBepkIeHUH
10J10’KeHUsI «PEUTUHT IO AUCLUIUINHEY ).

Jl1s ouleHMBaHUS UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/laHUN OOyyarommxcs

UCIOJNIB3YIOTCA cienytomue Kputepun no 100-0aipHOM miKaie:

1. ®opmynupoBaHHE MPEACTABICHHOW HHPOPMALIUU B BHJIE IPOOJIEMBL;
2. Tlpennoxenue criocoba perieHus IpoOIeMbI;

3. OOocHoBaHME crioco0a pereHus MpodIeMbl;

4. JlemoHcTpalus crnoco0a pemeHus mpooIeMBbl.

OI_IGHI/IBaHI/Ie OCYHICCTBJIACTCA 110 cneﬂyromeﬁ HIKaJjec:

100-0annpHas mkana PesynbTaT ocBOCHH
MmeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BbipaxeH yeTko

I[J'IH OILICHUBAHUWA CUTYAallUOHHBIX 3aJlaHui HCIIOJIB3YCTCA CICAYIOIIasl IIKajia:

100-6anpHas mKana PesynbraT ocBOCHUS

oOyJaronuiicss He MOXeT chopMyIHpOBaTh
MmeHee 30
po0sieMy, MpeACTaBIEHHYIO B 3aJaHUN

oOyyaromuiicss opMynupyeT MOCTaBICHHYIO
3aady, y Hero copMupoBaHbl

31.50 W30JIMpPOBaHHbIC 3HAHUS U YMEHUS, OJTHAKO

) OTCYTCTBYIOT UHTEIPUPOBAHHBIE MMOHATHUS U
HAaBBIKH, B PE3yJbTAaTe YETO JOMYLICHBI

OIIIMOKH B PpCUICHUHN U 3aJaHHUC HC BLIITOJIHCHO

51-80 3aJIaHue BBITOJIHEHO, O0YJarOIIIHIACS
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IIPUMEHSET 3HaHUSA I pEeLICHUS
IIOCTaBJIEHHOU IPOOJIEMBbI, OJTHAKO HE
c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBUE
4yero 00y4aromUNCs HCTIBITHIBACT 3aTPYAHEHUS

B ICMOHCTpalun CII0CO00B PCUICHHUA 3aa9u

3a/laHue BBIIOJIHEHO KaK B TEOPETHUECKOM,
81-100 TaK U B IPAKTHUECKOM ILJIaHe, 00yYarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JaHHOMY BOIIPOCY

(DOH,I[BI OIICHOYHBIX CPEACTB, ITIO3BOJIAIOINNEC OLICHUTD PE3YJIBTAThI O6y‘leHI/I5I, BKJIFOYAIOT B Ce0s:

BOIIPOCHI K IIPOMEKYTOYHON aTTECTALINH.

HepequL KOMH@TCHI_II/Iﬁ M 3TaIlbl UX (I)OpMI/IpOBaHI/ISI IIPpHUBCACHLI B cneny}omeﬁ Ta6J'II/ILIeZ

HIndp

KOMHeTeHHI/Iﬁ Jtanbl (])opanOBamm KOMIICTCHIIUH

OIIK-7

CrocoGHOCTh 0CBauBaTh MeTouKy | JISKIHH:
HICTIOIB30BAHHS MPOrPAMMHBIX CPEICTB I 1. Beegenue B C++. Tumbl HAHHBIX U OCHOBHBIE

peIeHus MPaKTUIECKHX 3a1a4 OTI€PaTOPHIL.
2. CrientpUKaTopHI.

3. IIpenpoueccop.
4. ®yHKIMHU 1 IpeoOpa30BaHIE THIIOB.
5. Naummanm3anys 1 GopMaTHBINA BBOI-BBIBO/I.

6. MonynpHOE MPOrpaMMHUPOBAHNE U TUHAMUYECKHE
JIaHHBIE

7. BBeieHHE B KIIACCHI.

8. HacnenoBanue.

9. MHO>KEeCTBEHHOE HACJIEAOBaHHE.

10. I1Ta010HBI ¥ UCKITIOYEHUS.

11. CrargapTHas Oubnmoreka mabioHoB. Pabora c
BBOJOM-BBIBOJOM B cTuiae C++.

12. Pa6ora ¢ rpadukoii.

13. HoBoBBenenus crannapra C++11. Hauaro..

14. HoBoBBenenus cranmapta C++11. 3aBepmenue..
JlabGopatopHbie pabOTHI:

1. Co3manme ¥ U3MEHEHHE [BYHAIIPABICHHOTO
CIIMCKA C BHEIIHUMH JaHHBIMU. .

[K-2

CriocoGHOCTh paspabaThiBaTh KommoHeHTsr | CEMECTD -
anmnapaTHO-NPOrPAMMHBIX ~ KOMILIEKCOB U
0a3 JAaHHBIX, WCIOJL3YyS COBPEMEHHBIE
MHCTPYMEHTAIBHBIE CPEACTBA M TEXHOJIOTHH
POrPaMMHUPOBAHHSI

Bonpocsl kK NpoMe:KyTOUHOI aTTecTAlMU

«O6’beKTHO-ODI/ICHTI/IDOBaHHOC OPpOrpaMMHUPOBAHHUC)

1. Ix3amen (9 cemecTp)
Ipuxpensennsie gaiiabi: Crincok Borpoco OOIT.docx
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6. NMEPEYEHHb OCHOBHOMH 1 JIONIOJITHATEJIbHOM YYEBHOM JIMTEPATYPBI,
HEOBXOIMMOM 1J151 OCBOEHU A TUCIUILINHBI

a)OCHOBHAs JIUTepaTypa:

2. S3eix nporpammupoBanuss C++. Cranmapt C++11. Kparkmii kypc / beepn Crpayctpyn. - bunowm.
Jlaboparopus 3nanuit, 2017 — 176 c.

3. CoBpemennbiii C++. [l mporpaMMHUCTOB, WHXKeHEpOB U yueHbIX / [Iutep ['orriummar. — Busbsmc,
2017 - 512c.

0)10moNHUTEbHAS TUTEPaTypa:
1. lecars Bo3amoskHOCTEN C++11, KOTOpBIE TOKEH UCHIONIB30BaTh Kbl C++ pa3paboTunk

/ [Onextponnsni pecypc]: 2016. Pexmm noctyna: https://habrahabr.ru/post/1829201. O6bekTHO-
OpPHUEHTHUPOBAHHOE W CHCTEMHOE IpOorpaMMHUpoOBaHMe.[ DNeKTpoHHbINA pecype]: Koncnekr neknuit / B.B.
JIunosckwuii, 2016 - 79 c. Pesxum nocryna: http://94.143.43.229/LV/pdf/cppx.pdf

7. NEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMbIX J1JIs1 OCBOEHU S TN CHUIIJINHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  Tpoliecca MO JIUCHUIUIMHE  OOyYaroniuMcs
MIPEIOCTABIIAECTCS BO3MOXXHOCTh KPYTJIIOCYTOYHOTO AMCTAHIIMOHHOTO WHAMBUIYaTbHOTO TOCTyHa K

QJICKTPOHHBIM OMONMOTEUYHBIM CHCTEMaM W3 JIF000i TOYKH, B KOTOpOﬁ HUMECTCA HOCTYII K CCTHU

«HTepHEeTY.
HaumenoBanue pecypca HNuTepHeT-CChIIIKA HA pecype
"ZNANIUM.COM"
DneKTpoHHAas OubmoTeyHast cucrema | http://znanium.com

"ZNANIUM.COM".

000 "N3pareancrBo Jlanb

DnexkrponHas oubauoreunas cucrema OO0 e.lanbook.com

"N3narenpcTBO JIaHp".

00O "DexTpoHHoe W3aTeNbcTBo FOPAVIT"

DnextponHas 6ubmnoTeunas cucrema FOPAWT. DBC | http:/biblio-online.ru,
"JlerenapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JaexkTpoHHas 0ubaumoreka MAU

OnektponHas oudmuoreka MAU (codoctBenHocts MAU). |  http://elibrary.mai.ru/MegaPro2/
Web

uiekTpoHHasi Ondmorexka Koncopuuyma aspoxkocmuieckux By3os Poccun
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https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
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OneKTpoHHas O6ubnmoreka Koncopruyma

a’POKOCMMYECKHUX BY30B Poccum.

http://elsau.ru

buoauorexa POOU

bub6auorexa POOU

‘ http://www.rfbr.ru/rffi/ru/library

EanHoe okHO A0CTYIA K 06pa3OBaTeJIBHLIM pecypcam

Enunoe oxHO ocTyna k 00pa3oBaTebHBIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

‘ http://polpred.com

000 "PYHIB"

DnektpoHHas 6ubimorteuynas cuctema eLIBRARY .

‘ http://elibrary.ru

00O "HauunonanbHbiii HuppoBoi pecypc "Pykont"

00O "HanuonaneHsiii nudposoit pecype "Pykont".

‘ http://text.rucont.ru

000 "UBHUC"

000 "UBUC".

\ http://ivis.ru

00O "UnTerparop aBTOpCcKOro npasa'

OOO "Unrerparop aBropckoro mpasa” 1Qlib.

\ http://www.iglib.ru/

OI'BY "PI'B"

OnexTpoHHas 6ubnuoreka aucceprauuii PI'b.

http://dvs.rsl.ru

OnextponHo-UHpopmanmonnsiii Koncoprimym".

HarnmonanwsHas anmekrponHas ounbmuoreka (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru

HayuHble OJTHOTEKCTOBBIE PECYPChI U3/1aTENbCTBA
Springer (apxuB).

http://link.springer.com/

HaquHe MOJIHOTCKCTOBBIC  KYpHaJIbl  HU31aTCJIbCTBA

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Baza nanasix GreenFile komnaauu EBSCO.

http://www.greeninfoonline.com.

BHemHe xKOHOMHYECKOE 00beTUHEHH e

"AkagemMuHTOpr"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

OI'bY "I'lTHTD Poccun

"

baza mammeix Web of Science (mpaBoobGmamarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza manubix Scopus u3garensctBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHbIX U
00pa3oBaTENbHBIX MEIISX.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza nannbix komnanuu EBSCO Publishing:
b1 CASC. BJ] MathSciNet via EBSCOhost.

http://search.ebscohost.com

HaquHe IIOJIHOTEKCTOBBIC KypHaJIbI n KHHUT'1

n3narenscrsa Elsevier.

http://www.sciencedirect.com
http://www.elsevierscience.ru/pro
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http://dlib.eastview.com/
http://нэб.рф/
http://archive.neicon.ru/
http://link.springer.com/
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javascript:__doPostBack('ctl00$ctl00$MainContentArea$MainContentArea$SelectDbControl$dbList$ctl03$ctl00$titleLink','')
http://search.ebscohost.com/
http://www.sciencedirect.com/
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POOU

HaquBIG MOJIHOTCKCTOBBIC AHIJIOA3BIYHBIC JKYpPHAJIbI
American Chemical Society.

8.METOJINYECKHE YKA3AHUS JJIS1 OBYYAIOIIMXCS IO OCBOEHUIO
JTACIHATLITAHBI

D¢ dexkTuBHBIM CcHOCOOOM pPa3BUTHS TBOPYECKHX CIOCOOHOCTEH CTYJIEHTOB NIpU H3yYEHHUH
JUCLUIUIMHBI SIBJISIETCS CaMOCTOATENbHas paboTa, KOTOpas HaleJdeHa Ha NpopaboOTKy CTyAECHTaMH
MaTepuasa MpoIeAIINX KOHTAKTHBIX 3aHATUH U IOATOTOBKY K IPEACTOSALIMM 3aHATHIM.

CamocrosrenbHass paboTa CTYAEHTOB IMPOBOAMTCS MMM B COOTBETCTBUM C COOCTBEHHBIMU
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHIOBAaTh TIPYyNIOBOE HM3y4YE€HHUE  MaTepUaJIOB,
o0ecreynBaolee COBMECTHYIO padOTy HECKOJBKUX CTYJIEHTOB, YTO IOJIOKUTEIBHO BIMAET Ha
KauecTBO MPOpPabOTKU MTPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTUIAeTCsl IPU
MIOCTOSTHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepualioM. B 3TOW cBs3M kenarenbHa mpopaboTka
JEKLMOHHOI'O MaTepuaja B JEHb €ro MpOYTEHHUs, YTO IO3BOJISIET, BO-IEPBBIX, ONEpPaTHBHO (Ha
CJIeyIoIIEel JIEKIIMM) CHUMAaTh BO3HUKAIOILME BOIIPOCHI M, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH I10
JUCLMIUIMHE 33J0JT0 10 IPOMEKYTOYHON aTTECTALINH.

[Ipy moAroToBKe K MPaKTUYECKUM 3aHATUSIM TakKe HEoO0XoAuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaga. 9TO MO3BOJIMT OCO3HAHO padoTaTh C MpeajJaracMblM MaTepHajoM IperojaBaTesieM Ha
MIPaKTUYECKOM 3aHSITUH, A, CJIEAOBATEIbHO, 3aKiIaJAbIBaTh 0a3y METOJUK U NPUEMOB NPU PELICHUU
IIPaKTUYECKUX 3a]ad.

[Ipu u3ydyeHnn marepuaia HEOOXOIUMO JIeNaTh aKIEHT HE Ha 3a3yOpHMBaHHM MaTepuaia, a Ha
MOHMMaHHE ero (U3NYECKOH CyTH, YTO Pa3BHBAET MBILIUICHHE W IO3BOJSET MOHATh METOJOJIOTHIO
W3y4aeMOMN AUCUUTUIAHBIL.

9. MEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOT UM, UCTTIOJIb3YEMbBIX ITPH
OCYHWECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIJINHE
JlucuuiuiiHa ~ OpUEHTHpOBAaHA HAa TPUMEHEHHWE KOMIBIOTEPHOHW TEXHUKH, PECYpCOB

MH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHON ceTu «VHTepHeT», 31eKTpoHHOM Oubimoreku MAW s
noucka, coopa, XpaHeHus, 00pabOTKHU U MpeACcTaBIeHUs HHPOPMAIUH.

ITporpammHuoe obecnieuenue, THTepHET-pecypcehl, 3JEKTPOHHbBIE OMOIMOTEYHBIE CUCTEMBI:

OC Linux Mint;

TekcroBsie penakropsl Kate, Xed, Gedit;

Kommwaropsr gec, g++;

Cpens paspadotku CodeBlocks, Qt Creator;

Otnamuuk gdb;

[Tpodaiinep gprof;

10. OMMCAHUE MATEPUAJILHO-TEXHUYECKO¥ BA3bI 10O OCBOEHUIO
JTUCIATITAHBI

1. JIeKInOHHBIE 3aHATHS

Komriekr HeKHI/Iﬁ B DJICKTPOHHOM BHUJC - IPEC3CHTANH, I/I306pa)1(eHI/I$I, TEKCTOBLIC MaTCpUaJIbl.
Aynuropus, OCHaIlleHHAasI MPE3EHTAIMOHHON TEXHUKOU (TPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).
2. JJaboparopubie pabOTHI.

Aynuropus, ocHaleHHas: paboYrMu KoMIibioTepamu o yrpasienunem OC Linux.
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Ipnnoxenne 1
Kk pa0oueii nporpaMme JMCHUNIMHBI

«O6”beKTHO'O]f)I/IeHTI/IDOBaHHOG IpOorpaMMupPOBaHUC

AHHOTaNUsA padoyeil MPporpaMmmbl

JucuumnuHa OObEKTHO-OPUEHTHUPOBAHHOE MPOrpaMMHpOBAHHUE SBISETCS 4YacTbio bioka 1
JIMCIMTUTNHBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB  TI0  HAMPABICHHUIO  IOATOTOBKH
09.03.01 MudopmaTtuka ¥ BBIUMCIUTEIbHAS TexHUKA. JlucnumiaumHa peanusyercs Ha CTynuHO
dakynprere «MOCKOBCKHI aBUAIIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcurera)» kadeapoit (kapeapamu) MCullT.

JucuuminHa HaneneHa Ha oopMupoBanue cieayommx kommerennuii: OITK-7 TTK-2.

Copepxanue MUCIHUILTUHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C: OCHOBHBIMHU SI3BIKOBBIMH
CpeICTBAaMU M CHUHTaKcucoM C++, a Takke OCHOBaMHU OOBEKTHO-OPUEHTHUPOBAHHOTO MOJXO0J]a B
CO3JIaHHUU MPOTPaMMHOTO olecrnedeHus. B xo/e Kypca CTyICHTHI M3y4YaloT pa3paboTKy MPUKIAJIHBIX

HDI/IJ'IO)KCHI/Iﬁ Ha SA3bIKC BBICOKOI'O YPOBHA M 3HAKOMIATCA C OCHOBHBIMU I‘Dad)I/I‘leCKI/IMI/I 6I/I6J'II/IOTCKaMI/I
C++.

[IpenogaBanue MUCIUIUIMHBI MPEAYCMATPHUBACT CIECAYIOIHE (HOPMBI OpPTaHU3AMHH yIeOHOTO
npouecca: CamocrosTenbHas pabota, Jlekuus, [lpaktuueckoe 3ansatue, JlaboparopHas paboTa.

[TporpaMMo#i TUCHUTUTHHBI MPEAYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: MPOMEKYTOYHAS
attecranus B opme Dk3aMmeH (9 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JMCIUIUIMHBI COCTABISICT 6 3a4eTHhIX enuHwmil, 216 yacos.
[TporpaMMoil AMCIUIUIMHBI TPETYCMOTPEHBI JeKIMoHHbIe (8 uacoB), mpakTtuueckue (4 yacos),
naboparopubie (4 yacoB) 3ausaTus U (164 yacoB) caMOCTOSITEIbHON pabOThI CTYACHTA.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«O6’bCKTHO-ODI/IGHTI/IDOBaHHOG OporpaMMHUpPOBAHUCY

IIpukpeniennslie ¢aiibl

Cnucoxk Bonpoco OOIl.docx
OBBEKTHO-OPUEHTUPOBAHHOE  [IPOITPAMMHWPOBAHUE: BOIIPOCbl K

OK3AMEHY

1) Azbiku OOII. C++. Jlekcuka. O611ast cTpyKTypa nporpamMmmbel. KommeHTapumu.

2) Uepapxus Tunos. Hanbonee obmue oneparuu.

3) Cxanspusie Turbl. Llenbrit Tun. Peanu3zanus 10ruyeckux BHIPAKEHUM.

4) Tlepe4nciieHusl U BEIICCTBCHHBIC THIIBI.

5) Vkaszarenn. MaccuBEI.

6) CTpyKTYpBbl, KJIACChl U 0OBEANHEHHUS.

7) Hexnapamuu. Crienudukatopsl kKiacca namsatd. Keamudukaropsl. OnpenencHus TUTIOB |
[IEPEMEHHBIX.

8) biok. OnepaTopsl: BbIpaskeHUs, IEPEX0/a, YCIOBHBINA U MEPEKIIOYECHHUS.

9) Oneparops! 1ukKIOB, break u continue. OnepaTop Bo3BpaTa.

10) Cnemmudukarops typedef, static, extern.

11) Crnemuduxaropsi inline, auto, register, mutable.

12) KanudukaTtops! const u volatile. Crierudukarop aapeca - CCbUIKH.

13) Ipemnporeccop. 3aMmeHbl B TEKCTE MPOrpaMMbl. Makpochl. Y ciI0BHast KOMIWIISALUS.

14) ®yuknuu 6e3 mapamerpoB. I[lapamerpsl ¢QYHKIUII ¢ NpeAoINpereleHHbIM 3Hau€HUEM.
[leperpyxaemble QyHKIUH.

15) MaremaTtnueckue GyHkuuu. Pabota ¢ BpemeHeM.

16) IIpeoOpa3zoBanue TunoB. CTaHaapTHbIe QYHKIUH [ PpeoOpa3oBaHUs CTPOKU B YHCIIO.

17) Nauumanu3zanus nepeMeHHbIX. Buanmocts uMEH. MHnnmanusanus kinaccos, explicit.

18) ®opmaTHBbIi BBO/I-BBIBOJ B CTHJIE CH.

19) ITapameTpsl BbI30Ba porpaMmbl. @OpMaTHBINA BBOI-BBIBOJ.

20) MoaynbsHOe mporpamMmmupoBanue. [lpoctpancTBa UMEH.

21) lunamuyeckue nanusie. CriocoObl paboThl ¢ HUMH.

22) Knaccel. MHkancymnsanus nassbix. llepeonpenenenue onepanuii.

23) KOHCTpYKTOpHI U AECTPYKTOPBI.

24) KoHcTpyKTop KonupoBaHus. Vcrnonb3oBaHne KOHCTPYKTOPOB JIJIsl TPeoOpa3oBaHus TUIIOB.
Jlpy>XecTBeHHbIE (PYHKIINU.

25) HacnegoBanue. Oneparus crieriuuKauyu 001acTH BUIUAMOCTH.

26) AtpubyTsl HacnenoBanus. [leperpyska QpyHKIUI NpH HACIEIOBAHUH.

27) Bb130B KOHCTpyKTOpa 0a30BOTO KJIacca M3 MPOM3BOAHOTO Kiacca. BuptyansHbie QpyHKIMN

1 TOJIUMOPHHU3M.
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28) AOGCTpaKTHBIC U BJIOKEHHBIE K1acChl. MHOKECTBEHHOE M BUPTYaJIbHOE HACJICIOBAHNE.

29) Yka3zaTenu Ha KOMIIOHEHTBI CTPYKTYP.

30) Hasznauenue mabnonoB. [llaGmonsr ¢ynkuwmii. [laGmonsr kmaccoB. Creruanu3amus
111a0JIOHOB.

31) IToroku BBoAa-BeiBosia. CTaHmapTHEIC, (PailIOBBIE, CTPOKOBBIE TTIOTOKH.

32) UckiroueHus.

33) Ucnoan3oBanue static_cast, const_cast, reinterpret_cast u dynamic_cast.

34) CranpaptHas 6ubnmorexa. CTanIapTHbIE KOHTEHHEPHI U ONEpalliy ¢ HUMU. MITepaTopsl.

35) Pabora co cTanmapTHBIMU KOHTEHHEpaMu vector U map.

36) O0bexTHBIE CTpOKH. Pecypchl <cctype> u <csetjmp>.

37) Pecypcol <complex>, <valarray>. TUTIOBBIEC aITOPUTMBI.

38) I'papuueckue 6mbamorexku. Cpencraa Fltk.

39) C++11: Ilepemaua mo cchuike TpaBbIX 3HadeHWi. llepemeraromue KOHCTPYKTOPBI H
MIpUCBaNBaHUS.

40) C++11: [domnonHuTenbHbIE CPEACTBA MHUIMAIN3ALMK JAHHBIX, COIVIACHO CTaHAApTy OT
2011 ropa.

41) C++11: HoBsie 3HaueHus ciayxebnbix cioB delete, default u auto B cranmapte 2011 roga.
Hosslie cityxeOHbIe coBa.

42) C+H++11: Hosbele cpenctBa cuHTakcuca 1o craigapry 2011 roma. IlaGnonsr ¢
HEOTPaHUYEHHBIM YHUCIIOM MTapaMeTPOB.

43) C++11: DHKM ¥ napsl.
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Tembl kypcoBbix OOIl.docx

Tembl KypcoBbIX pa0doT 1o aucuuIuinHe «OObEKTHO-OPUEHTUPOBAHHOE TPOIPAMMHUPOBAHUE)

Pa3zpabotka apxuBaropa ¢ ucnoiab3oBanuem cpeacts C++ u oubnamorexu Qt
Pazpabotka mudparopa ¢ ucnonaszoBanuem cpeacts C++ u oubnamorexu Qt
Pemienue 3a1aun noucka myTu Ha rpade MeTogoM A*
Penrenue 3amaun novcka myTH Ha rpade ¢ oMOIIbI0 BOJTHOBOTO aJrOpUTMa
Pa3zpaboTka OMOIMOTEKH ITMHHON apuPMETHKH
Pa3zpaboTka 6ubmmoTeku 115t paboThl ¢ MHOXKECTBAMHU
[Toctpoenue rpaduika GyHKIUH 110 32]aHHOMY YPaBHEHHIO
Paspabotka reneparopa nanamadTa ¢ ucrnoib3oBanueM anropurma "Llym [Nepauna”
PaspaboTtka reneparopa sanamadTa ¢ ucrnoyib3oBaHueM aropurMa "diamond-square”
. Pa3paboTka reneparopa nanamadTa ¢ UCIIOIb30BaHUEM XOJIMOBOTO aITOPUTMA
. Pa3paboTka npuitoskeHus U1 MOJISIIMPOBAHUS COCTOSTHIIA KIIETOYHBIX aBTOMAaTOB

© o N R WDNRE

el
N = O

. Pazpabotka urposoro npmioxenus "[larpopmep"
. Pazpabotka urposoro npuioxenus "I"onoBogomka"
. Pazpabotka urposoro npuioxenus "Mopckoi 60it"
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. Pa3zpaboTka MHKEHEPHOT0 KaJbKyJSITOpa ¢ UCHONb30BaHueM cpeactB C++ u oubmmorexku Qt
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. Pemienue cucreM TMHEWHBIX alnredpandeckux ypaBHEHUH € HCIOIb30BaHUEM cpencTB C++
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. PazpaboTka TEKCTOBOrO pejakTopa ¢ UCroiab30BaHueM cpeacts C++ u oubnuorexku Qt
. Pa3zpaboTka cucteMbl aBTOMaTU3MPOBAHHOI'O TECTUPOBAHMSI CTYI€HTOB
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. Pazpabotka npunoxeHus 1j1s1 OpOHUPOBAHUSI MECT B OTEJIE
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. Pa3paboTka Ou3Hec-KambpKyIsaTOpa ¢ UCTIONb30BaHueM cpeactB C++ u ounbnmorexu Qt
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