degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OOBEKTHO-OPHEHTUPOBAHHOE MporpaMMupoBanue Ha C++
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpPOBaHUE U TIPUKJIAIHAS MaTeMaTHKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositenpHas padora: 105 gac.
Bcero gacos: 225, Bcero 3ad. e1.: 5

[Iporpammy cocrasuin: N.P. JlenuHcKkuid, cTapuinii IpenojaBareib

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl arOpUTMOB U TEXHOIOTUN niporpamMupoBanus 07.04.2022



AHHOTANMA
JluciuruivHa HampaBieHa Ha OCBOCHHE KOHIECIMIUH OObEKTHO-OPUEHTHUPOBAHHOTO NMPOrPaMMHPOBAHUS HA
npumepe s3pika  C++. B xome w3yuenms OyayT paccMOTpEHBbl OCHOBHBIE TakWe IOHSTHE
00BEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMHUPOBAHUS, KaK WHKAIICYJSIMS JaHHBIX, HACIEIOBaHUE KIIACCOB, U
ucnonb3oBanue mabioHoB. Kpome Toro, OymyT pa3oOpaHbl NpaKkTHYECKHE MPUMEPHI MPOSKTHPOBAHUS

MpOrpamMM U U3y4eHO YCTPOHCTBO CTaHAapTHON Onbmuorexu C++.

1. leau u 3apauu

Meap AUCUMNIMHBI

OBJIAACHUC CTYACHTAMU A3BIKOM IIPOTrpaMMHUPOBAHUSA Ct+tu nprueMaMiu UCIIOJIb30BaHHUA 3TOIO A3bIKA B

MPaKTHKE IPOrpaMMHUPOBaHUS

3agauu AU CHUILIHHBI

- IpUOOpEeTEeHNe CTYJCHTaMH HaBBIKOB IPOEKTHPOBAHMS U pean3alyy NporpaMM Ha sizpike C++

- OBJIaJICHUE CTYEHTAaMU IIpUeMaMU 00BbEKTHO-OPUEHTUPOBAHHOIO [IPOrpaMMUpPOBaHus Ha sA3blke CH++
C MCIIOJIb30BAHMEM CTaHIAPTHON OMOIHOTEKH

- OBJIaACHHNEC HaBbIKaMH pa6OTI:I CO CTAaHAAPTHBIMU UHCTPYMCHTAMHA pa3pa60TKH JUIA C++.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATEHON
EITEILHOCTH

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTroasl cOopa W aHanmM3a TOJNyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

KOHIIETIIINH 00BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPOBAHUS

YMETb:

MPOrPaMMHPOBATh C UCIOJIB30BAHUEM OOBEKTOB U KJIaCCOB

BJIAJIETD:

HaBbIKaMHW ACKOMITIO3UIIMU ITPOrpaMM Ha KOMIIOHCHTBI

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUIHHEL

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsI




Paznen 1. [IpoextupoBanue nporpamm Ha

1 s3pike C++ M peanu3anusi HECKOJIbKUX 20 20 35
KJIaCCOB
Paznen 2. [labinoHl W  OCHOBBI

2 " 40 40 70
MeTarnporpaMMUpOBaHUs

Nroro yacos 60 60 105

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (Ocennuii)

1. Paznen 1. IlpoextrupoBanue mporpaMm Ha si3bike C++ U peanu3aiins HeCKOJIbKHUX KJIACCOB

ITpuBenenue tunos B C++. Cratndeckoe, IMHAMUYECKOE M KOHCTAHTHOE ITPUBE/ICHHE THIIOB.
HuskoypoBHeBoe HpejicTaBiIeHHE TUIOB JaHHBIX. [IpuBeneHue Tuma mo ykasarento 0e3 MpOBEpOK
(reinterpret_cast). Tun oObeanHEHUS.

JlekoMmo3uiusl MporpaMMbl Ha COCTaBHbIE MOAYAH. PasgenpHas KOMIWISALMSA. 3arojl0OBOYHBIC
(aitbl.

2. Paznen 2. [11aboHBI M OCHOBBI METAIIPOTPAMMHPOBAHUS

[Ia6noubl. Peanuzarus mabaoHHBIX (QyHKIHIA U KITACCOB.

Ureparopsl. Kareropuu ureparopos B C++. Mcronb30BaHue U pean3anusi UTepaTopoB.
CemaHTuKa nepeMenieHust 00bekToB. OyHKIwMs std::move 1 KOHCTPYKTOP HepEeMELICHUS.
00630p cranmaptroit 6ubnmuorekn C++ STL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

- JUISl CEMUHAPCKUX 3aHATHH: yueOHast ayAuTOpus 000pyIOBaHHAs ¢ MyJIbTUMEIUIHBIM IPOEKTOPOM U
SKPAHOM WJIM LIUPOKOPOPMATHBIM OOJIBIIMM MOHHUTOPOM JUISI OCYIIECTBICHHUS TPE3CHTALUU
MarepuaioB, HOyTOYK I CTAI[MOHAPHBIM KOMIIBIOTED, CTYJIbsI, HApThI, CTOJ MPerogaBaTess, 10CKa;

- U151 TaOOPaTOPHBIX 3aHATHUI: CTYJbsI, TAPTHI ISl YYAIIUXCS, CTOJ IPEToaBaTes, JoCKa.
ayInTopHasi, TpuOyHa, BUACONPOEKTOP, MyJIbTUMEANHHBIN TPOSKTOP C IKPAHOM MM MOHHUTOP,
HOYTOYK;

- JUISl CAaMOCTOATENIbHOM paboThl 00y4aromerocs: KOMIBIOTEPBI C BO3MOXKHOCTBIO MOAKIIIOUEHHS K CETH
«MHTepHeT» U 00ecneueHbl JOCTYIIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely
BY3a, Touka noctyna wi-fi, 1711 BO3MOXXKHOCTH MCIIOIBb30BaHMS 00yJarOIIMMHUCS TTEPCOHATBHBIX
HOYTOYKOB, 1OCKa ayAUTOpHAsl, CTOJ U CTYJ IS MPETOJaBaTesl, CTOJIbI U CTYJbS TSl CTY/ACHTOB,
TpuOyHa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. ITpueMbl 00BEKTHO-OPUEHTHUPOBAHHOTO MPOCKTUPOBaHUS. [1aTTepHBI IPOCKTHUPOBAHUS, DICKTPOH.
Bepcus mied. myonmukanuu / D. amma, P. XenwM, P. JIxoncoH, /. Biuccunec. — Mocksa, JIMK Ilpecc,
2007

JomnonHutensHas auTeparypa



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Nudopmanmonnas cucrema «Exnnoe okHO JocTyna k oopazoBareibHbM pecypcam» (MC «EnuHoe
okHO») http://window.edu.ru/ CBoOomHBI! HOCTYII

[Tnardopma oTkpsiToe 0OpazoBanue https://openedu.ru/ CBOOOIHEIN TOCTYII
Microsoft Visual Studio

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPEIHA3HAYECHHBIX JIJIsI CAMOCTOSTEIBHOTO H3Y4ICHHS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: CucreMHOE pOrpaMMUpOBaHHUE U TPUKJIaIHAS MaTeMaTHKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: N.P. lenunckuii, cTapmuii npenogaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Criocoben craButh, hopmanuzoBeiBath 1 |[IK-1.1 CrnocoGeH HaxomuTh, aHATU3UpOBaTh W 0000IIATH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThBaTh U |MHPOPMAIHIO 00 aKTyaJbHBIX pPe3yJbTarax MCCICIOBaHUHN B
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN paMKax TEeMaTH4ecKoil oOnacTu cBoei NpodeccHoHambHON
M3y4aeMbIX SBIICHUH U MPOIECCOB, CHCTEMHO  |AEATEIBHOCTH

aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTHI,
KadecTBe 4iieHa (PyKOBOAMUTEIS) MaJIOrO MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
KOJIJIEKTHBA OPraHU30BbIBATh U MPOBOIANTH CIIOCOOBI ApryMEHTALH

HAY4YHBIC UCCIICAOBAHUSA U UX anp06auI/Ho

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydeHuss IUCHUIUTUHBI «OOBEKTHO-OPUEHTHUPOBAHHOE IporpaMmupoBanue Ha CH++»
00yJaromuiics JOKeH:

3HATh:

KOHIIETIIINH 00BEKTHO-OPUEHTUPOBAHHOTO ITPOTPAMMHUPOBAHUS
yMeThb:

IPOTrPaMMHPOBATh C UCIIOJIB30BAHUEM OOBEKTOB U KJIACCOB
BJIA/1eTh:

HaBBIKAMH JAEKOMIIO3UIIMH IPOTPaMM Ha KOMIIOHEHTHI

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuaina MPOBOAWUTCS YCTHBIH ONpoC B
HayaJje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

[IprMepHBI IepedeHb 3aJaHu:
[lepedens 3a1aHmii U1l TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH:
3ananue 1. Peanuzanus kiiaccoB ¢ uepapxueil HaclieJOBaHUS

Peanu3yiiTe mMepapxuio KJIACCOB IS TPEICTABICHUS T€OMETPHYECKMX HPUMHTHUBOB (OKPY)KHOCTH,
KBaJIpat, TPEYTroJdbHUK) HA IUIOCKOCTH, M peanu3yiTe (QyHKIUIO, KOTOpas ONpEIesieT, IepeceKatoTCs
JI JIBa IPOU3BOJILHBIX OOBEKTA.

3ananue 2. [11a0i0HHBIE K1aCChHI

Peanu3yiiTe Ki1acc OHOCBSA3HOTO CIMCKA HAJ POU3BOJIBHBIM THUIIOM JIaHHBIX ¢ IOMOIIBIO mabinoHa. B
peanu3anuyd HEOOXOAMMO NPEIyCMOTPETh BCEBO3MOXHBIE KOHCTPYKTOPBI, BKJIIOYas KOHCTPYKTOD
MIepEMEIICHUS, ONEepaTopbl CPaBHEHHSA, a TaKXKE pPEaln30BaTh NPSMON UTEpPaTop M PEBEPCUBHBIM
UTEparop.

[Mpumep Ouiera:

1. Peammsyiite kiacc Stack, peanusyrommuii CTpyKTypy CTeKa IS LIEJIOYMCICHHBIX 3J€MEHTOB. B
KJacce HEOOXOIMMO pealn30BaThb OCHOBHBIE METOIbl [00ABICHHUS M W3BJICUYEHHUS DIICMEHTOB,
KOHCTPYKTOP U JE€CTPYKTOP.

2. Peanmsyiite kmacc String, KOTOpBIA sIBISETCS MpPEJCTaBICHHEM CTPOKH cHMBOIIOB. [y kiacca
peanu3yiTe Bce BO3MOXHBIE KOHCTPYKTOPBI, JECTPYKTOp, ONEpPALlMU CPaBHEHUS CTPOK, M JOCTYIl K
OTZAEJIbHBIM CUMBOJIAM CTPOKH.




Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs pelleHBI Bce 3a7aun 0e3 omubOok. [IpoaeMOHCTpUPOBAH TPaMOTHBIMA
MOAXO[ K PEIICHHIO 3a]a4, Peajn30BaHbl ONTUMAJbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IMHOM
y1000u4nTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa4A 0¢e3 oImMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoaAxonq
K pCHICHUIO 3aJad, p€aJIin30BaHbl OIITUMAJIbHBIC aJITOPUTMbI

8 TlomHOCTHIO M BOBpEMSI PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpojgeMoHCTprUpoBaH rpaMOTHBIN MOXO0/
K pELICHHIO 3a/1a4

XOPOILO
7 TloaHOCTBIO perIeHsl Bce 3a1a4u. JJonyieHsl HeCyeCTBeHHbIE OINOKY.

6 TlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPHIX 3ajadax JOIMYLICHBI M HE WCIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelIEHO ABE TPETH 3alady. B HEKOTOpBIX 3ajadax JONYIIEHBI M HE HCIPAaBIEHBI
OIMOKH, TUOO HEKOTOPHIE 3a/1a41 PELICHbl YACTUYHO.

YAOBJIICTBOPUTCIIEHO

4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIHUOKH, JTUOO HEKOTOPHIE 3a/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/1a4.

HEYIOBJIETBOPUTEIHHO
2 PermieHo MeHee MOJIOBUHBI 3a/1a4.
1 He pemieHo HU OTHOM 3a1a4H.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mnposeacHus audQepHHIMPOBAHHOTO 3adeTa oOyJaromuecss MOTYT TOJh30BaThCA
MPOrpaMMOM AUCIMILITUHBL,



