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

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

E.A. Beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: OcHOBBI pa3pabOTKH MPUIIOKEHUH ¢ UcToNib3oBaHueM C++
10 HAMPABJIECHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIBIOTEPHBIC TEXHOIOTUU

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadenpa nHPOPMAIMOHHBIX CUCTEM

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansaTus: 30 yac.

CamocrositensHas pabora: 75 gac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: A.B. JloToukwuii, KaH[I. TEXH. HayK, CTapIINi MIperoAaBaTeb

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpsl nHGopManoHHbIX cuctem 29.04.2021



AHHOTANMA

B kypce paccMaTpuBaroTCS OCHOBHBIE MOAXOJBI K pa3pabOTKe MPUKIIAIHOTO MPOrPaMMHOTO OOecTeueHHs ¢
HCIOJIb30BaHUEM s3bIKa IporpaMmupoBaHusi C++. Jlaércst 0630p OCHOBHBIX SI3BIKOBBIX BO3MOKHOCTEH C++,
paccMaTpuBalOTCA BONPOCH! Pa3pabOTKU KJIACCOB M HACIEIOBAaHMSA, YIPABICHHUsS IMaMITBIO U PECypcami,
ONITUMH3ALMH U TPOU3BOAUTEIBHOCTH, a TAK)KE OCHOBHBIX aJITOPUTMAaxX U KJlaccaxX CTaHAAPTHOH OMOMMoTeKn
STL. Haércs oOmiee mpeacTaBICHWE O METOMOJOTHIX Pa3pabOTKU CIOXKHBIX BBIYUCIUTEIBHBIX CHCTEM.
OO6cyxaaroTcs pazauyuHbIe THUIBI apXUTEKTYp MporpammHoro obecneuenus. Msywarorcs ocnoBsl CYBI u
si3bika SQL.

Bonbmioe BHUMaHuE yaenseTcsl MpakTUYeCKod paboTe, KaKk OCHOBHOMY METOAY YCBOCHHSA HMH(OPMALUH IO
JAaHHOMY HarmpasieHuto. Ha mpakTHueckux 3aHATHAX paccMaTpUBAOTCS IPUMEPHI 3aad U BBIIOIHAIOTCA
CaMOCTOSITENbHBIC 3aJaHUSI.

JIst yCHenHoro NpoxXoKASHU Kypca He0OXOIMMO MOCEIIEeHHE U KOHCIIEKTUPOBAaHUE M3y4aeMOro MaTepuana,
BBIITOJTHEHUE TPAKTUYECKUX 3aJaHUH M CaMOCTOSITeNIbHAs padoTa C JONOJHUTEIBHBIMU JINTEPaTypPHBIMU
HCTOYHUKAMH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOGHME CTyIeHTaMHM 0a30BbIX 3HAaHMH W  TPHHIMIIOB IOCTPOCHUS  COBPEMEHHBIX
IaTpOpPMEHHO-HE3aBUCUMbBIX ~ TNPWIOKEHWH W CHUCTeM,  pa3pabaTblBaeMBIX  Ha  SI3BIKE
nporpamMmupoBanusi C++ ¢ HCIIONB30BAHMEM  PEISIUOHHBIX  0a3  JaHHBIX, COBPEMEHHBIX
MPOrpaMMHO-aNIaPATHBIX apXUTEKTYP, @ TAKKE MOTYYECHUE MOITHOTO 0030pa BO3MOYKHOCTEH OCHOBHBIX
CpEe/ACTB Pa3padOTKH.

3agaun AUCHMIIHHBI
- U3y4YeHHe OCHOB IporpaMMupoBanus Ha C++;
- U3y4eHHe OCHOBHBIX anroputmoB STL;
- o0y4eHHe NpUHINIIAM OLIEHUBAHUS CIIOKHOCTH aJITOPUTMOB,;
- 00y4eHHe CTyACHTOB OCHOBHBIM IPHHIIUIIAM IPOEKTUPOBAHMS MPUIIOKEHUI U CUCTEM;
- 0030p MPUHIIUTIOB pa3paboTKy ¢ ucnonb3oBanneM CYB/];
- 00y4eHHe CTyACHTOB MPHHILUIIAM ONTHUMHU3AIMN BBIYHUCICHHH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CnocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs I'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a MHGOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

ARwnRAmysr vraxmrrrn masrrrrrraavensy v {xrreer \




UUPdUUll\y l‘ldy 1HU-1CAHNYICLURLUN 1 \l/lJll/l)
TEXHOJIOTUYECKON MH(POPMAIUK ATl peLIeHUs
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISI COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00IacTu
[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOILICHHS UCIIOIb3YEMBIX MMOHITUN U MOJeNen

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI
3HATh!

- OCHOBBI IporpaMmupoBanus Ha C++;

- ycnoBus 1 ocHoBHI mpuMenenust CYB/] B mporpaMMHOM 00ecriedeHuUH;

- OCHOBHBIE CITOCOOBI ¥ CPEJICTBA Pa3pabOTKH MPOTPAMMHOTO 00ECTICUCHHUS.
YMETb:

- npuMeHaTs C++ 1 SQL Ha npakTuke;

- pa3pabarbIBaTh ONTUMAJIBHYIO aPXUTEKTYPY MPUIOKCHUS;

- oueHNBaTh U 3()(HEKTUBHO HCIOJIB30BATH MTPOTPAMMHO-AIIIAPATHYIO ApPXUTEKTYPY BBIYUCIUTENS JUIS

peIICHNUS IPAKTUIECKUX 3a71ad.
BIIAJICTh!

- OCHOBaMH MporpaMMupoBanus Ha C++;

- IPUHIIMTIAMH Pa3padOTKX MPOTPaMMHOTO 00ECTICUCHHS,

- OCHOBaM PETSIUOHHBIX 0a3 JaHHBIX U A3biKa SQL;

- METOJJaMH OLICHKH aJITOPUTMUYECKON CIIOKHOCTH;

- METOJJaM{ ONTHMHU3AIMU BBIYACIUTEIBHBIX 3a/1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTh
pabora
1 OcHoBbI nIporpamMmmupoBanus Ha C++ 7 7 16
2 bazoseie anmroputmer STL, cioxHOCTB > > 1
aJITOPUTMOB
3 [TpuHIMIBEl pa3pabOTKH MTPOTPAMMHOIO 5 5 1
o0ecrnieyeHus
4 OcHoBwl pensininoHHBIX CYBJl, 0CHOBEI 4 4 16
SQL
5 [Ipumeps! perenus 3agad 9 9 21
Nroro yacos 30 30 75
[loaroroska k sK3amMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

Cemecrtp: 7 (OceHHwmii)




1. OcHoBBI IporpammupoBanus Ha C++

BBoanbIii Kypc mporpammupoBanus Ha sizbike C++. Jlaercst oOlee mpeicTaBieHHEe O Ha3HAYCHHH
s3bIKa, CIIOCO0AaX OpraHM3ali BBOJA M BHIBOAA AAHHBIX, TUIAX IEPEMEHHBIX, ONEepaTopax u
GyHKIMAX, CTPYKTypax M Kiaccax, METOAax M IIabJoHax, OpraHu3alMu paboThl ¢ NaMAThIO H
pecypcaMu.

HaCJ’Ie,I[OBaHI/Ie " BUPTYaJIbHBIC MCTO/BI. MO,Z[I/I(i)I/IKaTOpLI A0CTYyIIa K YJICHaM KJiacca.

2. bazoseie anroputmbl STL, c10)XHOCT aNrOpUTMOB

O030p OCHOBHBIX KjaccoB, ¢GyHKUuMd u ainroputMoB STL. MaccuBbl, BEKTOpBI, KOHTEHHEPHI,
UTEPATOpPbl. AITOPUTMBI ITIOMCKA U COPTUPOBKH.

IloHaTne BBIYMCIUTEIBHON CI0XHOCTHU AJITOPUTMOB, HCIIOJIL30BAHUC O—HOTaLII/II/I. OI_IGHKa
CJIO)KHOCTHU QAJI'OPUTMOB 110 BPEMCHH BBIIIOJIHCHHUSA W II0 I/ICHOJILBYCMOI\/'I InaMsITU Ha IMpUMEpax
STL-aJ'II‘OpI/ITMOB COPTUPOBKH, IMTOUCKA IO MaCCHUBAM U KOHTefIHepaM.

OnTumMu3anys UCIoIb30BaHUS TAMSITH U PECYPCOB.
3. [IpuHIMIBL pa3pabOTKH MPOTPAMMHOTO 00ECTICUCHUS

BBoaHbIi Kypc B TEOpHIO MOCTPOEHHS MpOrpaMMHOro obecredeHus. B kypce paccmarpuBarorcs:
YAaCTOTHBIM TPUHLUI, WPUHIAN MOIYJIBHOCTH, WHIeH (YHKIHOHAIBHON W30BITOYHOCTH U
n30MpaTeNbHOCTH, JaHHbIE U TIOBEJCHUE «II0 YMOIYAHUION.

OCHOBBI apXHUTEKTYPhl MPOrPaMMHOTO OOECIICUEHHMS: BBIACICHHE KOMIIOHEHTOB MPOIPaMMHOIO
oOecrieueHus1, BEIOOP CTPYKTYPHBIX 2JIEMEHTOB M MX UHTEP(EHCOB, MX YKPYITHEHHE U 00bEINHEHHE.
[a6nousr mpoektupoBanus: Delegation, Interface, Builder, Lazy initialization, Singleton, Adapter,
Observer. ApXHUTEKTYpHbIC HIA0JOHBI: KIMEHT-CEPBEPHAs apXUTEKTypa, «TOJCTBI» M «TOHKHID»
KJIMEHT, TPEX3BEHHAS apXUTEKTYpa.

OCHOBBI  COBMECTHOW  pa3pabOTKH: CHUCTEMBI KOHTpPOJS BEpCHH, KOMMEHTHpPOBaHHE U
JOKYMEHTHPOBAHHUE MTPOTPAMMHOT0 Kozia. MOy IbHOE M HHTETPAIIHOHHOE TECTUPOBAHNUE.

4. Ocuossl pensiuonHbix CYB/, ocHoBE SQL

OcuoBubie ¢ynknuu CYBJl, xommonentsr u kinaccudukanus CYBJl. ACID-tpebGoBanmst k
TPaH3aKIMOHHBIM CUCTEMaM.

Tabmuuer w1 npencrasienus: aaHHbIX. [locnenoBarenpHocTH. S3bIK 3ampocoB SQL. Tpanzakiwuw.
XpaHuUMBIE IPOLIETYPHI.

5. Ilpumeps! pelieHus 3a1aq

Pa30op u ananu3 npakTHYECKUX 3a1a4 Ha IpUMeEpax:

* cdepuiecKoil TPUrOHOMETPHH;

* TIEpeBOAA KOOPAMHAT MEX]Y pa3IUYHBIMU CUCTEMAMHY;

* OIpeaesIeHUs KOJIMYECTBA ABMKYIIUXCS OaNTUCTUYECKUX OOBEKTOB.

[Ipakruyeckoe npumenenne CYB/[ Ha npumepe pa3paboTku CTPYKTYypbl 06a3bl JaHHBIX B PostgreSQL
IS TIOJ/IEPKaHMS KaTanora KOCMUYEeCKUX 00ObEKTOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranjapTHas ayJIUuTOPHS, OCHAICHHAS MYITBTUMEIUIHBIM 000py0BaHHEM (TIPOCKTOP, 3BYKOBAsI
CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa



1. Bjarne Stroustrup. Programming principles and practice using C++. Addison Wesley. 2014. 1312
pg. ISBN-13: 978-0321992789.
2. Suek Fanosun. C++17 STL Crangapraas 6ubnmoreka maodnonoB. — CI16.: [Tutep, 2018. — 432 c.

JomnonHurenbpHas auTeparypa

1. Kent bek. JkcrpemanbHoe nporpaMMmupoBanue. Pazpaborka uepe3 Tectuposanue. [Tutep. 2020.
224c. ISBN: 978-5-4461-1439-9

2. Yncnennsie Metonsl [Texct] : yue6. mocobue st By3os / H. C. baxsanos, H. I1. XXunkos, I. M.
KobGenbkoB .— 2-¢ uzn. — M. ; CII6. : @usmariut, 2001, 2002 .— 632 c.

3. C. dacrynra, X. [lanagumutpuy, Y. Basupanu. Anropurmsr. MITHMO. 2014. 320c. ISBN:
978-5-4439-0236-4

4. Ban Buk Kpucrodep k., Cemxpuk P. Anroputmsl Ha C++. Bunbsimc. 2019. 1056¢. ISBN:
978-5-907144-21-7

5. beronu Anan. Uzywaem SQL. CumBon-Ilmtoc. 2016. 312¢. ISBN: 978-5-93286-051-9,
5-93286-051-0, 0-596-00727-2

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru — snexTpoHHas 6ubnuoreka pusrexa
2. http://www.edu.ru — denepanbHbIi mopTaN «poccuiickoe 00pa3oBaHUE»

3. https://en.cppreference.com/w/ — onrcanue NPUHSITHIX U 00cy)aaeMbix ctangaptoB C u C++,
ornucanue OMOIMOTEK KJIACCOB U KX METONOB, (DYHKIIHIA, IPAKTUK PUMEHEHHUS

4. https://code-live.ru/tag/cpp-manual/ — camoy4uTens ocHOBaM nporpaMMupoBanust Ha C++

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MynbruMeniiHbIe TEXHOIOTHH, Tipe3eHTaru PowerPoint.

B mponecce npaktuueckux 3anatuil ucnons3yrores IDE-cpens! mist pazpadorku (Visual Studio,
QtCreator), CYB/] PostgreSQL, 6ubnuorexa mabdnonos STL, ¢ppeiiMmBopk Qt, cricTemMa KOJUIEKTUBHOM
paspabotku Mercurial.

[Ipumepsl pacueToB TUMOBBIX 3a7a4 Takxke npusoasrcs B cpeae QtCreator u Visual Studio.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHE Kypca TpeOyeT OONBLION caMOCTOSTENbHOW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0MMOe BpeMs 1Jsl pabOoThI CTy/IeHTa HaJl TEMOH.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

- YTEHUE U KOHCIIEKTUPOBAaHHE PEKOMEHIOBAHHOI JINTEPATYPHI,

- MpopaboTKy y4eOHOTro MaTepuana (TI0 KOHCTIEKTaM CEMHHAPOB, YUeOHOM U HayYHOU JINTEpaType);
- pelIeHue 3aj1a4, MpeUIaraéMbIX CTYACHTaM Ha MPAKTHYCCKUX 3aHATHSAX,

- BBIIIOJIHCHUE NIPAKTUUECKUX Pa0OT B BEIOPAHHBIX IPOIPAMMHBIX Cpeiax,

- IOJITOTOBKY K KOHTPOJIHBIM, CAMOCTOSITENIbHBIM paboTaM M TECTaM.

PyKoBOJICTBO M KOHTpPOJIb 32 CAMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTENIbHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nHPOPMAIIMOHHBIX CUCTEM

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: A .B. JloToukwii, KaHJ. TEXH. HayK, CTapIINH IpenoaaBaTreib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3yueHus AUCHUILIMHBI «OCHOBBI Pa3pabOTKH MPHIOKEHHH C wucnonb3oBanuem C++y»
00yJarouics JTOIDKEH:

3HATh:
- OCHOBBI NporpaMmupoBanus Ha C++;
- ycnoBus 1 ocHoBHI mpuMenenust CYB/] B mporpaMMHOM 00ecriedeHuH;
- OCHOBHBIE CIIOCOOBI ¥ CPEJICTBA Pa3pabOTKH MPOTPAMMHOTO 00ECTICUCHHUS.
yMeThb:
- npuMeHaTs C++ 1 SQL Ha npakTuke;
- pa3pabarbIBaTh ONTUMAJIBHYIO aPXUTEKTYPY MPUIOKCHUS;
- oueHNBaTh U 3()(HEKTUBHO HCIOJIB30BATH MIPOTPAMMHO-AIIIAPATHYIO ApPXUTEKTYPY BBIYMCIUTENS UL
peIICHNUS IPAKTUIECKUX 3a71ad.
BJIA/IETh:
- OCHOBaMH MporpaMMupoBanus Ha C++;
- IPUHIIMTIAMH Pa3padOTKX MPOrPaMMHOTO 00ECTICUCHHS,
- OCHOBAM PETSIUOHHBIX 0a3 JaHHBIX U A3biKa SQL;
- METOJJaMH OLICHKH aJITOPUTMUYECKON CIIOKHOCTH;
- METOJJaMU ONTHMHU3AIMU BBIYACIUTEIBHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

TeMbl TPaKTUUECKUX 33 JaHUH:
1. OcHoBrl nporpammupoBanust Ha C++:




a. coznmanue mpoekra B Visual Studio u nepsoii mporpammsl «Hello, World!»;

b. o0ObsBIEHHE MEPEeMEHHbIX, YTEHWE CTAaHAApPTHOTO MOTOKAa BBOJA, 3alHCh B CTaHJAPTHBIA MOTOK
BBIBOZIA C MCTIONIb30BaHueM cin/cout u Xscant/Xprintf;

c. co3maHue uepapxuu kinaccoB (Animal->Mammal->Cat/Dog), peanuzauus BUPTYaJIbHbIX METOIOB
(eat/drink/sleep/run).

. MeToap! OIIeHKH aJITOPUTMUYECKON CII0)KHOCTH, 0a30BbIE AJITOPUTMBI:

peanu3anus aaropuTMa Iy3sIpbKOBOH COPTHPOBKH;

. OIICHKA CJIO)KHOCTH TOJyYEHHOTO aJITOPUTMA.

. IIpuHIIBI pa3paboTKH MPOrPaMMHOTO 00ECTICHEeHUSI:
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pasjieneHne IporpaMMHOTO Kojia u3 mil. 1 u 2 Ha He3aBHcHUMBIe (aiiiibl, copepkaiire OMOINOTEKN
KJIACCOB U MPOLIEAYPHI;

momudukanus MSVS-nipoekra a1 paboThl ¢ OMOIMOTEKaMU;
peammzauus mabnonos Builder, Lazy initialization, Singleton.

. 3naxomctBo ¢ SQL Ha npumepe PostgreSQL:

KOHCOJIPHOE U MHTEepakTuBHOE nokitoueHre k CYB/];

. CO3/aHue TaOIuIl IJIsl XpaHeHUs: 00beKTOB U3 1.1 (create table ...);
3aroTHEHUE U U3MEHEHHUe JaHHbIX (insert/update ...);

. ynaneHue maHHbIX U Tabmuil (delete/truncate/drop);

co3znanue npocreimux SQL ckpunros.

. 3HaKoMcTBO ¢ Qt;

co3manue mpoekra B QtCreator;

. TIEPEHOC Koja u3 mi. 1-3 B qt-poexT;

3HAKOMCTBO ¢ signal/slot momxonom Qt;

. 3HakoMcTBO B QSqlDatabase, monkitouenue k b/ u3 m. 4;

YTEHHE U 3armnch qaHHbIX U3 b/l cpencrBamu Qt/

. 3nakoMcTBO ¢ Mercurial:

KJIOHUPOBaHHE CYLIECTBYIOIIECTO PEIIO3UTOPHUS;

. Momudukanus (aiinos, commit, push;

W3BIICYCHNE N3MEHEHHBIX JaHHBIX, pa3pelieHne KOH(PIUKTOB;
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. pa60Ta B 6pquax, CO34aHUEC U CIIHUAHUC.
3a KaXa0¢€ 3aJaHUC CTYACHT MOJIy4acT OLCHKY B COOTBCTCTBHU C Ta6JII/II_ICI7I «KpI/ITepl/II/I OLICHI/IBaHI/IH»".

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Jns coaun nuddepeHInpoBaHHOTO 3a4eTa CTYACHTHI BBIIONHAIOT MPAKTHUECKOE 3aJaHue, pelIeHue
KOTOPOTO MpEeANonaraeT NpUMEeHEHNE KaK MUHIMYM CIEAYIOIINX pa3esIoB Kypca:

Ienbie 1 ACHCTBUTENBHBIC YHCIIA, OTIEPATOPHI BBOJIA U BHIBOJIA;
YCIIOBHBIE OMIEPaTOPHI;

Hwuxoer for/foreach, while, do;

DyHKINY;

CTpyKTYpBI M KJIACChI, HACTICOBAHUE, BUPTYAJILHBIC METO/IBI;
MaccuBbl, KOHTCHHEDBI, CIIOBAPU ¥ MHOXKECTBA;
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Kputepun onennBanus

Onenka omnyHO (10) BBICTaBASICTCS CTYIEHTY, OKAa3aBIIEMy BCECTOPOHHHUE, CUCTEMAaTU3UPOBAaHHbIC,
nryOoKue 3HaHMS y4eOHOH MporpaMMbl JUCHUIUTHHBI, MPOSBISIONIEMY HHTEpEC K IaHHOM NMpeaMeTHOH
00JIaCTH, IPOJIEMOHCTPHUPOBABLIEMY YMEHHE YBEPEHHO M TBOPUYECKHU NPUMEHSTHh WX HA MPAKTHKE MpH
peLIeHNN KOHKPETHBIX 3aJ1a4, CBOOOHOE U IPaBMIIbHOE 000CHOBAHNE IPUHATHIX PEIICHHH.

Onenka omM4HO (9) BBICTABISETCS CTYIACHTY, MMOKa3aBLIEMy BCECTOPOHHHUE, CUCTEMAaTH3HPOBAaHHbIC,
n1yOoKHe 3HaHHS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHUE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.



Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [ITYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYEHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0y4deHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy omHOKu B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM II0CIEeOBAaTENbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTaBIIETCS CTYOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
cojiep KaHusl Y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3ajad.

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

CoOcTBeHHO 3a/1aHne (POPMYITHPYETCS KXKIOMY CTYICHTY 33 HEIIEIIO JI0 TPOBEACHUS POMEKYTOYHON
aTTecTally B BHJE 3aJaHHs Ha MPOrpaMMUpoBaHue. TEKCT pelieHns] MPUHUMAETCS B BUJIE UCXOJHOTO
KOJIa, BBIMIOJTHEHHOTO Ha si3bike C++, mamsa mpoekta mop Visual Studio. IlpemocraBisemoe perieHwe
JIOJDKHO KOMIWIJIMPOBATbcss 0e3 OIIMOOK, pe3yiabTaThl HCIOMHEHHS JOJDKHBI COOTBETCTBOBATH
MTOCTABJICHHOH 3aj1aue.

JuddepeHnrpoBaHHBIA 3a4€T BHICTABISACTCS IO pe3yabTaTaM 3allUThl MPAKTHYECKUX 3aJ[aHUN B
COOTBETCTBUU C TAOIHIIEH KPUTEPUH OIICHUBAHMSI.



