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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: ITponBuHyTOE NpOrpammupoBanue Ha C++

110 HANPABJICHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHI1 HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

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

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.C. byraes, npenogaBarens

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpbl TEXHOIOTUN MPOSKTUPOBAHUS CIOKHBIX TEXHUYECKUX CHCTEM
16.03.2023



AHHOTANMA

Kypc "lIpoasunyTtoe nporpamMMupoBanie Ha C++" MOCBSINEH CO3aHUI0 MAacIITaOUPyeMbIX MPHUIOKEHUH Ha
C++ , ymybnenno packpbsiBaeT ocHoBHbIe koHuenuu OOIL. B teuenuu xypca OyayT pa3oOpaHbl OCHOBHBIE
1a0JI0HBl  IPOEKTUPOBAHUS TPWIOKEHUS Ha sA3blke C++ C y4eTOM COBPEMEHHBIX CTaHAApTOB S3bIKA.
[TpakTHueckast 4acTh 3aKIIFOYATCS B KOMAH/THOM BBITIOJIHCHHUH TPOEKTA, CBI3AHHOTO C CO3IAaHUEM MPHIOKEHHS
no temaruke [IMIII ¢ BO3MOXKHOCTBIO MacHITaOUpOBaHHMS © J100aBJICHUS HOBOTO (DyHKIIMOHAIA.

1. leau u 3apauun

eap AUCUMNIMHBI
3akperuieHne W pacHIMpeHue HaBBIKOB mporpammupoBanus Ha Il C++, u3ydeHuwe maTrTepHOB
MPOEKTUPOBAHHS MACIITAOUPYEMBIX MTPHIIOKECHUH.

3agaum AUCHUILIMHBI
1) lloeropenue u yrryonénnoe nzyuenue A1 C++.

2) 3HaKoMCTBO C MNarTepHaMM MpOeKTUpoBaHMs. [IpuMeHeHue 3TUX MaTTEPHOB JUIsl HAIUMCaHUS
MIPHIIOKEHUH.
3) Hcnonb30Barh cUCTEMY KOHTPOJISI BEPCHA Uil CUCTEMATHU3aluy U XpPaHEHHS KoJa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO HA (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Ko 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETEHIIN
OIIK-2 Cnocoben ucnonb3oBarh copemennsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B

MpOrpaMMHBIE CPEIICTBA IIPH PEeLIeHUH 3a1ad  |ob6nactu (cdepe) npodeccHoHaNbHOMN AesITeTbHOCTH
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg MHYOPMAITMOHHOW OE30TIaCHOCTH

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U OIIK-4.2 3HaeT OCHOBHBIC HCTOUHUKH HAYYHO-TEXHHUECKOM
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH) u (W) TexHoJOrMYeckod wuHpopManmuu B OONACTH
TEXHOJIOTUYECKON HH(POPMAIMH JJIS pEIICHUsT  |POPECCHOHATBHON ACATEIBHOCTH

(dyHJIaMEHTAIBHBIX U MPUKIATHBIX 33124

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

3HAThb!
Cuntakcuc u ocodennoctu sizbika C++, mpunnunel OOIl, Hanbonee pacnpocTpaHeHHBIE MAOIOHBI
MPOEKTUPOBaHUA Ha si3bike C++.

YMETh:
[TporpammupoBars Ha C++, HCNONB30BaTh MAOIOHBI TPOSKTUPOBAHUS JUI Pa3pabOTKU MPHUIOKEHHH,
OTJIAKUBATh KOJI.

BIIAJICTh!

S3bikoM niporpammupoBanusi C++, ciucteMoii KoHTpouts Bepcuid Git, cpeltoil KOJUIEKTUBHOW Pa3paboTKu
Jira.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
Ommune C or C++. Kommmrsnus

1 MIPOrPaMM. WNukancynsus. 4 2 2
ManrnupoBanue umes. Lvalue.

) CemaHTHKa MePEMCIUCHHUS. RAIL 3 3 3
[IpaBuno 0/5. SmartPointers
[leperpyska omepaTopoB, HaclleZOBaHHE

3 u nomumopdusM. Pure virtual calls. 2 2 2
Pimpl. RTTI
Uckmiouenust. Tapantum Oe3omacHocTH

4 . 2 2 2
uckiroueHui. JInaus Kanaba.

5 [Ipoextuporanue. SOLID. 2 3 3
[Mabnonnas crienraIn3amms.

6 WHucranuupoBanue. BpiBog THIOB H 2 2 2
cBeptka cceutok. SFINAE

7 Ureparopsl. Tunsl uteparopon 2 2 2

] HocneVILOBaTeanHe KOHTEHHEpBl U ) ’ )
KOHTEHHEpHBIE a1alTePHI.

9 AcconaTuBHbIE KOHTEIHEPHI 2 2 2

10 |Anroput™msl 1 (DyHKTOPHI 2 2 2

11 MeTtanporpaMMupoBaHue 2 3 3

12 Cuctembl _KOHTpOIA Bepcuit u ) 5 )
KOJUIEKTUBHOW Pa3paboTKu

13 |PpeiimBopk QtCreator. 3 3 3

Nroro gacos 30 30 30

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanne TUCIUIUIAHBI (MOZYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemecrtp: 4 (Becennuit)

1. Otmnuaue C ot C++. Kommumsimust mporpamm. Uakancynsius. ManrmupoBanue umeH. Lvalue.

SA3pik C u ero mpobnembl. C++ oObeMHEHHE JaHHBIX U MeTosoB. O000IIeHHE THITOB U (PYHKITUH.
Vkazarenmn u ccpuikd. [Ipomece xommwisiiuu nporpamm Ha C++. Mekancymsuumsi. Hapyrienus
nnkancynsiuu. New u delete. ITpoBucanue cchutok. Decaying u lvalues. Cdecl u anmacel using.
ManrmmpoBanue. [IpaBuia neperpysku. [IpocrpancTBa uMéH. ArperarHas nHAIManu3anus. Croucku
WHUIManu3anuu u aeieramus. Jlecrpykropsl. Konupoanue u npucBanBanue. RVO u explicit.

2. CemanTuka nepemenienus. RAIL TIpasuio 0/5. SmartPointers

Brnanenue pecypcom. RAII. Vkazartene-momoOHocTh. CeMaHTHKA MEPEMEIICHUST U TPaBbie CCHUIKH.
[Iepememaromye KOHCTPYKTOPHI U oneparopsl. [IpaBuio mATH U NpaBUIIo Hys. YMHBIE YKa3aTelu.

3. [leperpy3ka ormeparopoB, HaciieAoBaHue U noauMopdusm. Pure virtual calls. Pimpl. RTTI

Crarnyeckue QpyHkuu U apy3bs. [lpuBenenue tunos. OyHKTOPHI U NPOU3BOAUTENBHOCTE. PImpl n
nenerepbl. Koncucrentnocts. CpaBHeHHs M spaceship. Dk3oTuueckue omneparopsl. Hacnenosanue.
[Homumopdusm. Pure virtual calls. Crarndyeckoe u auHaMudeckoe cBsizbiBanue. Ileperpyska
BUPTY&JIbHBIX (YHKIMHA. 3akpbeiToe HacienoBaHue. PoMOOBHAHBIE CXeMBI M BHPTyaJbHOE
nacienoBanue. RTTI u dynamic_cast.

4. Ucxurouenus. ['apantuu 6e3omacHocTy uckinroueHui. JInaus Kanaba.



CranpaptHas uepapxusi uckimodeHnid. HelrpansHocts. JlokHOE uyBcTBO Oe3omacHocTH. ['apanTumn
6e3onacuoctu. Jlunnsa Kanba. Noexcept. [IpucBanBanne Ctenanosa.

5. [IpoexTtuposanue. SOLID.

[IpoextupoBanme. UML. SOLID. EpuncTBeHHas OTBeTCTBEHHOCTh. CBsA3HOCTh. [IpuHIUN
OTKPBITOCTH M 3aKpbITOCTH. MHIOMIEHTHbIE CTPYKTypbl aAaHHbBIX. [logcranoBka JIuckos.
KoBapuantHocTh k reHepanu3anuu. Paznenenue uarepdeiica. MaBepcus 3aBUCUMOCTEH.

6. llabnonnas crenuanu3anus. MactannmupoBanue. Beioj THIOB U cBepTka cchliok. SFINAE

Unes mabnonHoi crenuanu3anuu. Cornamenre o namespace detail. Mess xapakTepuCTUK THIIOB.
HNucrannupoBanue u CIIEHAAIA3ALUU. JlennBoCTH WHCTAaHLIUPOBAHHSL. Yactuunas
cnennanu3anuia.Auto u decltype. Hemnoro o curnarypax ¢ynkuuii. Uanomsr for-auto m AAA.
Ceéptka ccoiiok. Heynusepcanbubie cebuiku. CHoBa for-auto u AAARR. [pospaunas obomnouka u
decltype(auto). Cosepmennsiii npobpoc u std::forward. SFINAE. HaTerpanbHble KOHCTaHTHI U
OIIPEAETUTENIN TUIIOB.

7. Uteparopsl. Tunsl uteparopos

begin, end u ADL. [IpeBocX0oacTBO HTEPATOPOB.

Kareropuu uteparopos. KoncrantHele n o6parHble nteparopsl. HeBamunHbie uteparops
[IpaBwiia nHBanUAALMY.

8. [locnenoBarenbHbIE KOHTEHHEPHI M KOHTEHHEPHBIE alanTephI.

Hexu. Criucku. Anantepsl.
OptoronansHoCTh agantepoB. Macku. CTpoku. string_view u span.

9. AccouraTuBHbIE KOHTEHHEPHI

AccouunaruBHble KOHTeHHepbl. MeHTanbHas MoAens xema. OnTuMu3annu xem-1aonun. OTKpbITast
anpecarus. KBamaprHble ckoOku. MHokecTBa W TIpynibl. MyIbTUMHOXKECTBA. YIOPSJOYEHHbIE
MHOYKECTBA.

10. AnropuTmbl 1 (QyHKTOPEI

3axsar B Tene kiacc. std::function u crupanue TUnos. Ajroputmsl u cyd¢ukcel. KonupoBanue u
transform. [TapannenbHble Bepcum.

11. MeranporpaMMupoOBaHHe

IlepectanoBku. AJsroput™Mbel Hajx nepectaHoBkamu. IIpocteie Meramporpammbsl. KsagpaHThI
BbIYKCIICHNI. KOHCTaHTHOCTD M JMTEpabl. YKa3aTeld U MacCHBHI Ha dTare Kommwiun. Constexpr
control flow. Hawano oGcyxnenust constexpr ¢yHkuuii. OrpaHndeHuss Ha constexpr (QyHKIHH.
W auoma throw. Consteval u constinit.

12. CucteMbl KOHTPOJIS BEPCUN U KOJUIEKTUBHOM pa3padoTKu
Jira. Confluence. Git 1 OCHOBHBIE OIIEpaLIH.
13. ®dpeiimBopk QtCreator.

Ocobennoctu  (petimBopka. Cucrembl aBromatusanuu cOopku cmake/qmake.Momymu — Qt.
[MocTpoenne npocTelnnx rpaguueckux MPUIOKEHUN ¢ HCITOIb30BaHuEM Q.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KommproTepHBIi KJ1ace ¢ 10CKOH, MPOEKTOPOM HIIN TEIIEBU30POM, IMTOAKIIOUEHHBIN K CETH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue amns
By30B]| /beepH CtpaycTpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017

JomnonHurensHas aureparypa

1. ITapauienbsHOE IPOrpaMMHUPOBHIE MHOTOITIOTOUHBIX CUCTEM C paszessieMoil naMaThio [ Tekcr] : yued.
nocobue st By3oB / A. I. TopmacoB .— M : @usmarkuura, 2014 .— 208 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://cs.mipt.ru
2. http://acm.mipt.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexuusx ucronbs3yroTesi MyITbTHMEIMIHBIC TEXHOIOTHH, BKIIOYAsk IEMOHCTPAIINIO TIPE3CHTAIIHH.
JInst KOHTPOJISt ¥ KOPPEKIMY 3HaHUIT 00yJaloniuecss MOTyT UCIIOIb30BaTh KOMITBIOTEPHOE
TECTUPOBAHME, B TOM YHCIIE Ha caiite www.judge.mipt.ru.

B mporecce camMmocTosTeNnsHON pabOThl 00YYaIOIIUXCSl BO3MOXKHO UCTIONB30BaHUE JTHOOBIE CPEIIbI
POrpaMMHPOBAHHS.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynenr, nzyvaromuii kypc "Ilpoasunytoe nporpammupoBanue Ha C++", MOHKEeH ¢ OJHOM CTOPOHBI,
OBJIA/IETh OOIIMM TMOHSATHWHBIM amlaparoM, a C JAPYroil CTOPOHBI, JOJDKCH HAyYWUThCS NMPUMEHSTH
TEOPETUUECKUE 3HAHUSI HA IIPAKTHKE.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BiaieHUs MaTepUANOM CIYXHT yMEHHE pemiarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OOJblie
3agay. [Ipu pemenun 3a1a4 Kaxaoe IeHCTBIE HEOOXOAUMO apryMEHTUPOBATh, CChUIAsACh HA U3BECTHHIC
TEOPETUUECKUE CBEJICHMUS.

[Ipu nmoarotoBke k crade nudepeHIMPOBAHHOIO 3a4ueTa HeOOXOAMMO IMOBTOPSATH paHee M3yUYCHHBIC
OCHOBHBIE TIOHATHSA. BakHO NOOWMTHCS MOHMMAHUS M3y4yaeMOIo MaTepHaia, a He MEXaHHYECKOTO €ro
3armoMuHaHus. llpu 3arpymHeHMHM HW3Y4eHHS OTHENbHBIX TEM, BOIPOCOB, clelyeT oOpamiarbcs 3a
KOHCYJIBTAIIMAMH K JIEKTOpPY WM IpenonaBareinto. O0s3aTenbHbIM TPeOOBAaHUEM SIBIISICTCS BBIITOJIHEHUE
JoMaIlHuX padoT, KoTopele OQGOPMISIIOTCS B CHELHMAIbHO OTBEAEHHOM IJIsl 3TOT0 TETpagd H
CUCTEMAaTUYECKH CIIAlOTCs Ha IIPOBEPKY.

[IpomexyTouHBI KOHTPOJIb 3HAHUH MPOBOAUTCS B BHUJIE KOHTPOJBHBIX PabOT, HA KOTOPBIX CTYIEHTY
Ipe/AJaraeTcsl pelnTh HECKOJBbKO 3aj[ad, a TaKKe CTYJICHTY B XO/I€ OCBOEHHUS Kypca HEOOXOIUMO
BBITIOJIHUTH JIBE IOMAIIHUE WHANBHUIYaJIbHBIE PAOOTHI C MX MOCIEAYIOICH 3allUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

npopuiIb NOArOTOBKHU: [IporpammHas HHXEHEPUS
nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UHXKEHEPUHU
Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM

Kypc: 2

KBaJIMpUKALUS: GakanaBp

Cemectp, hopMBI IPOMEXYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

Pa3zpatGoTunk: B.C. byraes, npenonaBareib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Cnocoben ucnonb3oBarh coBpemeHnbie |OITK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHH U BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

MPOrpaMMHBIE CPEJICTBA MPY PellicHUH 33ja4  |o0iactu (cdepe) npodeccHoHaNBHON NesITeThHOCTH
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus WHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh COOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
00pabOoTKy HayYHO-TEXHUYECKOH U (M) u (WwiM) TexXHOJOrHmYeckod wuHpopMamud B OOJACTH
TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |po¢eCCHOHATBHON AEATEIbHOCTH

($yHIaMEHTAIBHBIX U MPUKIAJHBIX 33124

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynwrare uzydenus quctumuimHbl «IIpoasunyToe nporpammupoBanue Ha C++y» 00ydaronuiics JODKeH:

3HAThb:

Cuntakcuc u ocodennoctu si3pika C++, npunuunel OOIl, Hanbonee pacrnpocTpaHeHHbIE AOIOHBI
MIPOEKTUPOBAHUS Ha si3bike C++.
yMeThb:

ITporpammupoBars Ha C++, HCHONb30BaTh MAOIOHBI IPOSKTUPOBAHUS Ul Pa3pabOTKU MPUIIOKCHUH,
OTJIaXHUBATh KOII.
BJIaJeTh:

S3pikoM miporpammupoBanus C++, cucteMoii KoHTpous Bepcuid Git, cpeioil KOJUIEKTUBHOU pa3paboTKu
Jira.

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

1. Ilponiecchl npenpoueccuHra, KOMIMISLUY U JIMHKOBKHU.

2. Ilpumenenue unuomsl RAIl B yMHBIX yKazaTensx.

3. [lpumenenne uauomsl SFINAE.

4. Tunsl uteparopoB B C++. Hemoctarku urepatopos.

"5. BeiBox TMIOB B madnoHax"

"6. IIpaBuna paspernieHus neperpy3ox”

"7. CpaBHEHHE TIOCJIENOBaTENbHBIX KOHTEHHEPOB. AJTOpPUTMUYECKAs CIOKHOCTH OCHOBHBIX
ornepauuii."

"7. CpaBHEHHE aCCOLMATUBHBIX KOHTEHHEPOB. AJITOPUTMHUYECKAsl CJIOKHOCTh OCHOBHBIX OIeparuid.”

"9. Ilpunnunser OOIL. SOLID"
10. lvalue u rvalue ccoutku. [IpaBuno st

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Tunel uteparopos. MHBanuaaus uTeparopos.
2. Ocobennoctu (peiimBopka Qt. Ommuus cucteM aproMmarusanuu cOopku cmake/qmake.

3. Bunmel accONUTHBHBIX M TMOCJIEIOBATEIbHBIX KOHTEHHEpOB. Pazmmuuma Mexay HUMH.

4. Unnoma RAII u npumeps! ucnons3osanus B C++

5. Unnoma SFINAE u npumeps! ucnonb3oBanusi B C++
6. Unnoma PIMPL u npumeps! ucnions3oBanus B C++
7. Hpunmune!t SOLID u ux npumenenne B C++




8. Rvalue -ccpuiku. [Ipasuiio nisité v paBuiio Hyis1. MeanpHas nepeaaya.
9. ManrnupoBanue nmexn u ADL.
10. MUckmouenuss u jpyrue crmocoObl o0pabdotkn ommbok. RTTI. PackpyumBanue creka.

11. Ilpormecc cOopku mporpamMmbl B HCTIONHIEMbIH (aiin. IIpenpomneccrnr, KOMIWISIIHS ¥ JIMHKOBKA.

12. MeranporpammupoBanue u constexpr-gpyHkuun. [Ipumepsl Metanporpamm.
13. Bunsl ymHBIX ykazareneid. Ommmaust unique _ptr ot shared ptr u weak ptr.

buner 1

"1. Unnoma RAII u npumeps! ncnonb3oBanus B C++.

2. Bugpt ymHBIX yKazareneidl. Otimuuns unique ptr ot shared ptr u weak ptr."

buner 2

"1. MertamporpammupoBanue u constexpr-gyHkiuu. [I[pumepsr MeTanporpamm.

2. Unnoma SFINAE u npumeps! ucnons3oBanus B C++"

buner 3

"1. ManrnmupoBanue umeH u ADL.

2. Tlpouecc cOOpKH MpOrpaMMbl B UCTONHsIeMBbIH (haiin. [IpernporiecCuHr, KOMIMUAISIMS | TUHKOBKA."

Kpurepuu onieHuBanus
Ouenka «oramyHo (10)» BbeIcTaBiIseTcss OOydYaromeMycs, €CiIH IIOKa3aBIIEeMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IIyOOKHE 3HAHMS MpeAMeTa U B Xoje Oecepl OH BEPHO M AETAIBHO OTBETHI
Ha 4YeTelpe (4) NPOM3BOJIBHBIX BONPOCA W3 BBHIINIE IPHUBEACHHOTO TNepedyHs. JleTanbHbBIA OTBET
IpeAIoaracT BepHbIC OTBETHl Ha BCE YTOUHSAIOIIME BOMPOCHI. [10AroToBKa M 3amiuTa MHUIMATHBHOM
KypCOBOU pabOTHI SBJISETCS TPEUMYIIECTBOM.
Onenka «ommuaHO (9)» BbICTaBNsiETCS OOywaromeMycs, €ciu B Xoie Oecelbl OH BEPHO, HO HE
MCUEPIBIBAIONIECE JETaTbHO OTBETHJ Ha 4eThIpe (4) MPOM3BOJIBHBIX BOIPOCA W3 BBINIE NPUBEAECHHOIO
nepeyHst (MOT HE OTBETHTh HAa HEKOTOphIe YTOUHsSIOIIME Bompockl). [loaroroBka u 3ammra
MHHULMATUBHOHN KypCOBOH pabOThI ABJISIETCS IPEUMYIIIECTBOM.
Onenka «oTaU4HO (8)» BBICTABISETCS OOyyaromeMmycs, €ciu B Xoie Oecelbl OH BEPHO, HO HE
MCUEPIBIBAIONIECE JETaTbHO OTBETHJ Ha 4eThIpe (4) MPOM3BOJIBHBIX BOIPOCA W3 BBINIE NPUBEAECHHOIO
niepeyHst (He OTBETHII HA YTOYHSIFOIIME BOIIPOCHI).
Ouenka «xopoio (7)» BBICTaBISETCS 00ydYaroIeMycs, eciid B Xone Oecebl OH BEpHO M AOCTATOYHO
JIeTaIbHO OTBETWI Ha TpH (3) MPOM3BOJIBHBIX BOIPOCA U3 BBINIC IIPUBEAECHHOTO NepedHs. JleTanbHblii
OTBET TMpEAIoJaracT BEPHBIE OTBETHI HAa BCE YTOYHSIOMIME BOMPOCHL. [loaroTtoBka W 3amura
MHHULMATUBHOMN KypCOBOH pabOThI ABJISIETCS IPEUMYIIIECTBOM.
Onenka «xopomo (6)» BbICTaBIsETCS OOydaromeMmycsi, eclii B XojJe Oecelbl OH BEPHO, HO HE
MCUYEPIBIBAIOIICE JCTAIFHO OTBETHWJI HAa TpH (3) MPOHM3BOJIEHBIX BOIPOCA W3 BBIIIC NPHBEACHHOTO
nepeyHst (He OTBETWJI HAa HEKOTOpBIE YTOYHSIOIINE BOIMpPOCH!). [1oAroToBka M 3amuTa MHUIMATHBHON
KypCOBOU pabOTHI SBJISCTCS TPEUMYIIECTBOM.
Onenka «xopomio (5)» BeIcTaBisieTcs 00ydarolneMycs, €l B XoJie 0ecelbl OH BEPHO M JOCTATOYHO
JeTaIbHO OTBETWIJI Ha JBa (2) MPOM3BOIBHBIX BONPOCA M3 BHINIEC MPUBEICHHOTO MepedHs. JleTambHblii
OTBET IPEAIOIaraeT BEpHbIE OTBETHI HA BCE YTOUHSIOIINE BOIPOCHL.
OueHka «yIOBJIETBOPUTENHHO (4)» BBICTABIAETCS 00ydaroleMycs, €Clii B Xo[e Oeceibl OH BEPHO M
JOCTATOYHO JICTAILHO OTBETHJI HA OAHH (1) MPOM3BOJIBHBINA BOIPOC M3 BHILIEC MPUBEICHHOTO MIEPEYHS.
JleTanbHBIN OTBET MpEJIoNaraeT BEpHbIe OTBETHI Ha BCE YTOUHSIOIUE BOpockl. [lonroroska u 3ammra
MHHUIUATUBHOM KypCOBOM pabOTHI ABJISIETCS MPEUMYIIECTBOM.
OneHKa «yIOBIETBOPUTENBHO (3)» BBHICTABISIETCS 00yUaIOIIEMYCsl, €CIH B XoJie Oecellbl OH BEPHO, HO
HE HMCYEPITBIBAIOIICE JETAIBFHO OTBETWII Ha OfuH (1) MpOM3BONBHBIN BOIPOC W3 BHINIE NMPUBEACHHOTO
nepeyHst (He OTBETHJI Ha YTOUHSIOIIME BOIIPOCHI).
O1reHKa «HEYIOBIETBOPHUTEIBHO (2)» BBICTABISECTCS 00ydaromeMycs, €CIi B Xo7e Oecelbl OH HE CMOT
OTBETUTHh HHU HA OJIMH MPOM3BOJIbHBIN BONPOC U3 BBIIIE NPUBEACHHOIO IEPEYHs, HO CMOT OTBETUTH Ha
HaBOJISIIINE BOIPOCHI U BOIPOCHI C «ITOACKa3KaMm».
Onenka «HeynoBIeTBOPUTENHHO (1)» BBICTaBIsieTCsl 00yYaroImeMycs, eclid B Xojie Oece/lbl OH HE CMOT
OTBETUTHh HH Ha OJIMH MPOHM3BOJILHBIA BOIPOC M3 BHIIIE MPUBEACHHOTO MEPEYHs, a TaK )K€ HU Ha OJHH
HaBOJSLMI BOIIPOC.



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpems nposenenus auddepeHunanbHOro 3auera o0ydaroniecss MOryT HOIb30BaTbCs MPOTPaMMOi
JMCILUIIIMHEL, a TAK)Ke COOCTBEHHBIMHU KOHCIIEKTAMH 3aHATHH 10 IPEIMETY.

JuddepeHpoBaHHBIN 3a4eT MPOBOAUTCS 110 UTOTaM TEKYIIEH aKTUBHOCTH B XOAE€ 3aHITHUH, 3aLIUTHI
MHHULMATUBHON KypcOBOWM pabOThl, M IyTE€M OpPraHU3alMU CIEIMAIBHOIO OMNpOCa, NMPOBOAMMOIO B
pocTol ycTHOH opme, B Buae Oecepl IpenogaBarelis U CTyACHTa.



