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: [IpakTuKyM 10 0OBEKTHO-OPHEHTUPOBAHHOMY IIPOTPAMMHUPOBAHHIO
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 IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 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. OcHOBBI

1 00BEKTHO-OPUEHTHPOBAHHOTO 20 20 35
[IPOrpaMMUPOBaHUS

2 Paznen 2. [IpoexkTupoBanue u pazpaboTka 40 40 70
KJIacCOB Ha s13blke C++

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: 4 (Becennuit)

1. Pazgen 1. OcHOBBI 0OBbEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHS

[TapagurMel  mpOrpaMMHpPOBAHUA:  MPOLEIYPHOE, MOXIYIbHOE, OOBEKTHO-OPHUEHTHPOBAHHOE.
AbcTpakiuy JaHHBIX

Knaccel u unensl knaccoB. [IpuBaTHble, 3aIIMIIEHHBIE W OTKPBITHIC MOJS Kiacca. MHKancymanus
JAHHBIX.

Koncrpykropsl 1 necrpykrop Kkiacca. Ileperpyska omnepatopoB. Peanuszanus KOHCTPYKTOPOB
KOTIMPOBAHMSI U IPUCBAUBAHUS.

2. Pazgen 2. IlpoexTupoBanue u pa3padoTKa KJ1accoB Ha si3bike C++

KoHcTaHTHBIE apryMEHTBI, ITOJII ¥ METOABI Kilacca.

CchbUto4YHbBIE TUITBL JAHHBIX, HX OTJIUYXS OT YKa3aTeseH.

Craruyeckue mosis U Metonsl kiacca. CHHIIETOHBI M (haOpuuHble METOAB! CO3JaHHUA OOBEKTOB
KJlacca.

Hacnenoanue xkitaccoB. MHOXXKECTBEHHOE HACJIEA0BAHUE.

Buptyansabie MmeTo/ipl. UUCTBIE BUPTYallbHBIE METO/IBI U aOCTpaKTHBIC Kiacchl. MHTEpdeiich.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

- 1715l CEMHHAPCKUX 3aHATHUH: yueOHas aytuTopusi 000py10BaHHAS C MYIBTUMEINIHHBIM IPOEKTOPOM U
SKPaHOM WJIM LIUPOKOPOPMATHBIM OOJIBIIMM MOHHUTOPOM JUISI OCYIIECTBICHHUS MTPE3CHTALUN
MarepuaioB, HOyTOYK MJIM CTAl[MOHAPHBIM KOMIIBIOTED, CTYJIbsI, HApThI, CTOJ MPerogaBaTess, 10CKa;

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

- JUISl CAaMOCTOATENLHOM paboThl 00y4aromerocs: KOMIBIOTEPBI C BO3MOXKHOCTBIO MOAKIIIOUEHHS K CETH
«MHTepHeT» U 00ecneueHbl JOCTYIOM B JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely
BY3a, Touka noctyna wi-fi, 1711 BO3MOXKHOCTH MCIIOIBb30BaHUS 00yJarOIIMMHUCS TTEPCOHATBHBIX
HOYTOYKOB, 10CKa ayJANTOpHAsl, CTOJ U CTYJ IS MIPETOJaBaTesl, CTOJIbI U CTYJbS TSl CTY/ICHTOB,
TpuOyHa.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. OOBEKTHO-OPHEHTUPOBAHHOE OMMCAHNE M MOJICIMPOBaHue cucTeM Ha si3bike UML [Teker] :
JlabopaTopHslii mpakTUKyM : yued. nocobue ans By30B / E. b. Crenanosa, A. B. Tumodees ; M-Bo
oOpazoBanus u Hayku Poc. @enepannu, dex. areHTcTBO 110 00pazoBaHuio, Mock. (hu3.-TexH. UH-T (Toc.
yH-T), Pak. ”HHOBaUM{ M BBICOKHX TexHosoruii .— M. : U3a-so MOTU, 2007 .— 99 c.

JomnonHutensHas auTeparypa



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

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Nudopmanmonnas cucrema «Exnnoe okHO JocTymna k oopazoBareibHbM pecypcam» (MC «EnuHoe
okHOY») http://window.edu.ru/ CBoOomHBIN 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 paOboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOoAMMOE BpeMs [uii paboThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB Ha BOIPOCHI, IPEIHA3HAYCHHBIX JIJIsI CAMOCTOSTEIBHOTO H3Y4YCHHS.



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, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: N.P. lenunckuii, cTapmuii npenogaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

aHaJM3UPOBATh HAYy4YHbIE MPOOJIEMBbI, OITyYaTh
HOBBIE HAYYHBIE PE3yIbTaThI

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 3HaeT NOPUHIUIBI TOCTPOSHUS HAyYHOHW pPadOTHI,
MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
CHOCOOBI apryMeHTaIH

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydyenus: qucuuiuinHbl «[IpakTHKyM 10 0OBEKTHO-OPHEHTHPOBAHHOMY NPOTPAMMHUPOBAHUIO
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. Peanuzanusa kiacca ¢ KOHCTPYKTOpaMu

Peanmusyiite knacc Stack, peanu3yromuil CTpyKTypy CTeKa Ui LEJIOYMCICHHBIX IeMeHTOB. B kiacce
HEOOXOAMMO peasln30BaTh OCHOBHBIC METObI H00ABIEHHUS U M3BJICUCHUS 3JIEMEHTOB, KOHCTPYKTOP U
JOECTPYKTOD.

33.)_IaHI/Ie 2. HeperpysKa OneparopoB, KOHCTAHTHBIC MCTOABI U IMEPCaia apryMCHTOB 11O CCBUIKC

Peanmsyiite kmacc String, KOTOpBIA SBISIETCS TpPEACTAaBICHUEM CTPOKM cHUMBOIOB. Jlis Kiacca
peanu3yiTe Bce BO3MOXKHBIE KOHCTPYKTOPBI, JECTPYKTOp, ONEpPALlMU CPaBHEHHUS CTPOK, M JOCTYI K
OTZAEJIbHBIM CUMBOJIAM CTPOKH.

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs pelleHBI Bce 3a7aun 0e3 omubOok. [IpoaeMOHCTpUPOBaH TPAMOTHBIMA
MOAXO[ K PEIICHHIO 3aja4, Peajn30BaHbl ONTHUMAJIbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IHMHOM
y1o00u4nTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa49A 0¢e3 oImMOOK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoAxXonq
K pCHICHUIO 3aJad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMbI



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

XOPOILO
7 TloaHOCTBIO pelIeHsl Bce 3a1a4u. JJonmyieHsl HeCyeCTBeHHbIE OINOKY.

6 IlomHOCTBIO penIeHO OONBIIMHCTBO 331a4. B HEKOTOPBIX 3a1adax JOIMYIICHBI M HE UCIPABIICHBI
OIHUOKH, JTUOO HEKOTOPHIE 3a/1a4W PElICHbI YACTUYIHO.

5  IlonHOCTBIO peLIEHO ABE TPETH 3a1ady. B HEKOTOpBIX 3a1adax JONYIICHBI U HE HCIPAaBIEHBI
OMOKH, TMOO0 HEKOTOPHIE 3a/1a4M PELICHbl YACTUYHO.

YAOBJICTBOPUTCIIEHO

4 TlomHOCTBIO perieHo OoJiee MONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBl M HE UCTIPABIICHBI
OIHUOKH, JTUOO HEKOTOPBIE 32/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/a4.

HEYIOBJICTBOPUTEIHHO
2 PermieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OHOM 3a1a4H.

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

Bo Bpems mnposeacHus audQepHHIMPOBAHHOTO 3adeTa oOyJaromuecss MOTYT TO0Jh30BaThCA
MPOrpaMMOM AUCIMILITUHBL,



