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AHHOTANMA
B paMkax maHHOTO Kypca IeTajJbHO pacCMaTpHBaeTCs CTaHIApTHas OMOMMOTEKa s3bIKa MPOTPAMMHUPOBAHUS
C++ (ma ypoue crangapra C++17), a Takke OONOJHHUTENbHbIE OWOIHMOTEKH W HMHCTPYMEHTHI,
UCTIONB3YIONIMECs pU pa3paboTKe MPOMBIIIJIEHHOTO MPOTrPaMMHOIO o0ecredeHus ¢ ucnonb3oBanuem C++,
takue kak Boost, SFML, CKB Git u nHexotopsie apyrue. Ocoboe BHHUMaHUE yAEJSETCS HapajielIbHOMY
[IPOrPaMMUPOBAHUIO, IIPOEKTUPOBAHUIO IApaJUICNIbHBIX CTPYKTYp MJAaHHBIX W aJIOPUTMOB, a TaKkke
MEXKIPOLIECCHOMY U CETEBOMY B3aUMOJCHCTBUIO.

1. leau u 3apauun

eap AUCUMNIMHBI

Henwio xypca sBiseTcs (HOpPMUPOBAHHUE 3HAHWNA IO MPUMEHEHHUIO CHEIHATN3UPOBAHHBIX OHOIMOTEK
¢peiiMBopka Boost u TexHOIOTWH MapaIeIbHOTO MPOrPAMMHUPOBAHUS, a TAKXKE M3YUeHHUE HEKOTOPHIX
CHEIMANBHBIX BO3MOXKHOCTeH Onbmmorekn STL, koTopeie MOTYT MOMOYh B JajbHeEeM 3¢ GheKTUBHO
Mcnonb30BaTh C++ MpU MPOSKTHPOBAHUH U Pa3padOTKe MPOrPaMMHOIO 00eCIIeUeHHs TIPOMBIIIIIICHHOTO
ypoBHs. [IpuMeHeHne STUX 3HAHWUN MOXET MMOMOYh B HamucaHuu OoJiee A((EKTUBHBIX MPOTPaMM,
aBTOMATH3AIMH PsJia PYTHHHBIX OTepaIfii, YMEHbIICHHH KOJIWYECTBa OMIMOOK B mporpaMMax. Llenbio
JTUCITUTUIMHEI ~ SIBJSETCS TakKe TMOBBINIEHUE KYJABTYPBl POTPaMMHpOBaHUS, (OPMUPOBAaHUE
WCCIIeI0BATEIHCKIUX HABBIKOB U CIIOCOOHOCTH MIPUMEHSTh 3HAHUS Ha MTPAKTHKE.

3agauu AUCHMIIHHBI
- @opMmupoBaHue y 00ydaronuXcs 3HAHUH 110 MPUMEHEHUIO TEXHOJIOTUH PpeiiMBopka Boost;
- (dbopmupoBanne y oOy4aromIMxcs 3HAHUM IO TNPUMEHEHHUIO TEXHOJOTUH MapajuieIbHOTO
IPOrpaMMHpPOBAHMSA, B TOM 4YHCIIe OMOIMOTEKM MHOTOMOTOYHOTO NPOrpaMMHUpPOBAHUS, BXOIAIIEH B
cocras STL;
- IOBBIIIEHUE KYJIBTYpPbl IPOIPAMMHUPOBAHUS: YMEHUE CTPYKTYpPUPOBATh TEKCT IIPOIPaMMBbl, BBIACISAT
OTAETbHBIE MOIYJIH M MPAaBUJIBHO CBA3BIBATH MX MEXAY COOOM, yMETh AJIsl pEIICHUS Pa3IuyHbIX 3a7ad
[PUMEHSTh IPABUIBHBIN OPOrPAMMHBIN UHCTPYMEHTAPUN;
- ¢opMHupoBaHHME YMEHUH M HABBIKOB IPUMEHSTH MOJYUYCHHbIC 3HAHUS JIJISl PEIICHUS MPAKTHUECKUX
3aja4, B YaCTHOCTH, 3aJ[a4 KOMIBIOTEPHOH OOpaOOTKM TEKCTa HAa €CTECTBEHHOM f3bIKE, a TAKKe IS
HaIlMCaHUs BBICOKOKaYECTBEHHOTO KO/Ia IPOMBIIIIEHHOTO YPOBHS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
NPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEATh TIYTH €€ PENICHHs

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYHO TEXHUKY M CEpBHMCHI ceT HMHrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATSIIEHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTUYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (WwiM) TexXHOJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBarh TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAYYHBIX pacyeToB

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:




YMETb:

- OyHAaMeHTaNbHbIE NPUHIMIBI M TEXHUKH MPOEKTUPOBaHHUA M Ppa3pabOTKH NPOrpaMMHOTO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;

- BO3MOXXHOCTH HEKOTOPBIX CHEIMaIM3UPOBaHHbBIX OubIuoTek ¢pperiMBopka Boost;

- TEXHOJIOTUM IapajuIeJIbHOTO IPOrpaMMUpPOBAHMs, OCHOBAaHHbIE Ha B3aUMOJEHCTBUM MEXKIY
MpoLeCCaMH U TOTOKAMU;

- IPUMHUTHUBBI CHHXPOHM3ALUU IIOTOKOB U CPEACTBAa OOMEHA JaHHBIMU MEKIY IIOTOKaMU;

- Hcnonb3oBaTh HEKOTOPbIE HEOOXOANMBIE NMPH MPOEKTUPOBAHUH MpoMblinuieHHOTo [10 TexHomoruu
Ha 0aze ¢peiiMmBopka Boost, Hanpumep, Boost.Log, Boost.Filesystem, Boost.Locale u ap.;

- HHTErpUpOBaTh KO, HAIMCAHHBIA Ha JPYTHX S3bIKAX MIPOrpaMMHUpoBaHus (Hampumep, Ha Python 3),
B puiioxkeHue Ha C++, B vactHOCTH, ¢ moMomisio Python C/C++ API n 6ubnuorexu Boost.Python;

- paspabatbiBarTh JUHAMUYECKUe OMOIHOTEeKH ¢ Tomonsio WinAPI n 6ubnuorexkn Boost.DLL;

- pelarh 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPHUPOBAHHOTO M HECTPYKTYPHUPOBAHHOTO TEKCTA HA
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl W TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIOIB30BaTh ANTOPUTMEI [T pabOTHl CO CTPOKAMU U BBHINOJHATH Pa30MEHUE TEKCTa C
Boost.Tokenizer;

- TPOEKTUPOBATh NMPUIOKEHHUE M pa3padarhiBaTh aJrOPUTMBI (B TOM 4Mcie u anroputMmbel NLP) ¢
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIIPOLIECCHOM PEXHME;

- HCHOJIB30BaTh MPUMHUTHBEI CHHXPOHU3AIMH JIJIsl OPraHU3allid MHOTOIIOTOYHBIX BBIYHCIICHUIA;

- UCIIONb30BaTh CPEICTBA MEKIPOLIECCHOIO B3amMmopelcTBus Ha 0aze Boost.Interprocess u
Boost.MPI;

HNPUMEHATH MTOTY4YEeHHbIC 3HAHUS IS IPOEKTHPOBaHMA U pa3paboTku I10 mpoMBIIIECHHOTO YPOBHS;
MIPUMEHSATH MTOJyYCHHBIC 3HAHUS MPH Pa3pabOTKe BEICOKOTIPOU3BOIUTEILHBIX CHCTEM;

NPUMEHSTH MOTyUYeHHbBIE 3HAHUS TIPU Pa3paboTKe adropuT™MoB u cpeacts NLP.

BJIAJIETD:

TepMmuHOMOTHEH W OCHOBHBIMH HMHCTpyMeHTamu (¢peiiMBopka Boost n OmOIMoTek mapaienbHOTO
MpOrpaMMHpOBaHUs, peacTaBieHHbIX B Boost u STL.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [loBropenue siapa C++ 2 4
2 WHTennekTyalbHbIe yKa3aTenu 4 8
3 ITocnenoBarenbHble KOHTEMHEPHI 4 8
4 AccouvI/IaTHBHLIe U HEyNnopsAO4YeHHBIC 4 ]
KOHTEHHEpHI
5 AJNTOPUTMBI CTaHJAaPTHON OMOIHOTEKH 4 8
6 Crpoku 4 8
7 dopmaTel XpaHeHus! 1 0OMeHa TaHHBIMH 4 8
8 MHOronoTo4HOCTb 4 8
9 CpenctBa CHHXpOHU3ALUN 4 8
10  [MexmnpoiieccHoe B3aUMOAEHCTBIE 6 12
11 CereBoe B3auMojieiicTBUe 6 12
12 |Mynerumenuiinas oubnuorexka SFML 14 28
Nroro gacos 60 120
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

180 ygac., 4 3au.en.

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

Cemecrtp: 4 (Becennuit)

1. IToBTOpenue aapa C++

[MoBropenue siapa C++, monroroBka Boost k padore B8 MSVS, u3yuenne ocHoBHBIX KomaHn Git B
SmartGit

2. VlHTemieKTyanbHble yKa3aTeln

HHTenneKkTyanpHble yKa3aTeiu, ajIOKaTopbl, UTEPATOphbl, padoTa CO CTaHAAPTHOW OWOIMOTEKOM
chrono

3. [locnemoBarenbHbIe KOHTEHHEPHI

[MocnenoBarenbHbIe KOHTEHHEPHI CTAHAAPTHONW OMOMMOTEKH, TIAphl U KOPTEXKH, IUKIUIecKuid Oydep
Boost

4. ACCOI_II/IaTI/IBHLIe " HCYTIOPAAOYCHHBIC KOHTefIHepBI

ACCOIMATUBHBIC W HEYMOPAJOYCHHBIC KOHTCHHEPBI CTAHJAPTHOW OWOIMOTEKH, XJII-TAOIUIIHI,
Boost.Multiindex

5. AJNITOPUTMBI CTaHIAPTHOW OMOINOTEKH

AJNTOPUTMBI CTaHAAPTHOW OMOIMOTEKH, UTEPATOPBI, TeHEepaTophl ciydaiiHpix uncen C++11, Boost
Graph Library

6. Ctpoku

Ctpoku, 00paboTKa CTPYKTypHUPOBAaHHOTO TEKCTa, PEryJsPHBIE BBHIPAKCHHUS, TCHEPATOPBI M TapCephl
Boost Spirit

7. ®opMaThel XpaHeHUsI © 00MEHa JAaHHBIMH

dopmatel xpaHeHus: u oomena jganaeiMd JSON, XML, paborta ¢ ¢aiinoBoil cuCTEMOH, MMOTOKU
BBO/Ia-BBIBOJIA

8. MHOroImoTO4YHOCTh

MHOronoTo4HOCTh CTaH,I[apTHOI\/’I 6I/I6J'II/IOTGKI/I, MCXaHU3M 6y)_'LyH_II/IX PE3YJIbTATOB, NAPAJUICIIBHBIC
AJITOPUTMBI

9. CpeacTBa CHHXPOHHU3ALUN

CpencTBa CUHXpOHU3ALMH, MbIOTEKCHI, YCIIOBHBIE IIEPEMEHHbIE, IIapajlIeJIbHble CTPYKTYPhI IaHHBIX,
AT[L

10. MexmpoliecCHOE B3aUMOJICHCTBUE

Me)KHpOLIeCCHOG B33.I/IMO):[CI\/’ICTBI/IC, pasacirieMas maMsIThb, memory mapping, cpeacTBa
CUHXPOHH3aluH.



11. CereBoe B3anMOIE€HCTBHE

CereBoe B3aumojeiicTBue Ha 6ase Boost.Asio, ocHoBel TCP/IP, endpoint, socket, pazpemenne DNS
WMEH, OTepaliy BBOJI-BBIBOJIa, CHHXPOHHBIC U aCHHXPOHHBIC ONEPAIlHH.

12. MynsrumMmenuiinas oubnuoreka SFML

Mynerumenuiinas 6ubnuoreka SFML, pa3zpa®oTka pa3sHOTHIHBIX HIPOBBIX HPUIOKEHHH, carmep,
3MeiiKa, MaTeMaTn4ecKoe MOJICINPOBAHUE OTACIBHBIX (PU3UUECKHUX SIBICHUIL.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

KommproTepHBbI Ki1acc, OCHAIICHHBIA MYIBTUMEINA-TPOESKTOPOM M SKPAHOM WJIH TEIEBU30POM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

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

2. IapannenbHO€ IPOrpaMMHUPOBHIE MHOTOIIOTOYHBIX CUCTEM C paszessieMoi naMathio [Tekcr] : yueo.
nocobue s By3oB / A. I. TopmacoB .— M : @usmarkuura, 2014 .— 208 c.

3. Crpayctpyn, b. S3b1k nporpammupoBanust C++ ans npodeccuonanos / b. Ctpayctpyn .— 2-e uzn.,
ucnp. — Mocksa : UHTYUT, 2016 .— DnekTpoH. Bepcus Tied. myOnuKaiyu.

4. Carrep, I. Cranmaptel nporpammupoBanus Ha C++ [Tekct] = C++ Coding Standards : 101 npaswmio
u pexomenpaanus / I. Carrep, A. Anekcannpecky; nep. ¢ anri. M. B. Kpacukoa .— [Hayunoe uzji.] —
M.; CII6; Kues : U3a. qom "Bumesamc", 2015 — 224 c.

5. Anekcanapecky, A. CoBpemennoe npoekrupoBanue Ha C++ [Tekcr] = Modern C++ Design :
O060011eHHOE TPOTrPaMMHUPOBAHKE U MPUKJIaIHBIC IIa0JOHBI IPOESKTUPOBaHUs / A. AJIEKCaHIPECKY;
niep. ¢ anmL. JI. A. Kmommnaa .— [Hayuanoe uzn.] .— M.; CI16; Kues : U3a. gom "Bunbsmc", 2015 .—
336 c.

JomnonHutensHas auTeparypa

1. IMapannensHOE porpamMmmupoBanue ¢ ucnonbzosanneM OpenMP [Tekert] : yue6. mocobue amns By30B
/ M. I1. JleBun .— M. : UnatepHet- YH-T MHpOpM. TeHomoruii : BUHOM. Jla6. 3nanwmii, 2008 .— 118 c.
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8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha naGoparopHbix paboTax UCHOIb3YIOTCS MYJIbTHMEANIHBIC TEXHOJIOTHH, BKITIOUAs IEMOHCTPAIINIO
Npe3eHTALUN.

B nporiecce camocTosTEIbHOM PabOThl 00YYarONIHXCsl BO3MOXKHO UCIIOJIb30BAHUE TAaKUX MPOTPAMMHBIX
cpeAcTB, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda u jp.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



OOyuaromuiicst Kypcy JOJKEH OCBOMTH CTaHAAPTHYIO OMOIMOTEKY sI3bIKa mporpaMMupoBanus C++ (Ha
ypoBHe ctangapta C++17), a Takke ZONOJIHUTEIbHbIE OUOIMOTEKH U HUHCTPYMEHTHI, HCIIOJIb3YIOIIUECS
npu pa3paboTKe MPOMBIIUIEHHOTO MPOTrPaMMHOTO O0ecIieueHus: ¢ Hcnoiab3oBaHueM C++, Takue Kak
Boost, SFML, CKB Git u HekoTOpblE Ipyrue, U HAy4WUThCS MPUMEHATH MOIYYCHHBIC 3HAHUS Ha
IIPAKTHUKE.

OcBoeHue Kypca HE CBOIUTCS TOJBKO K IIOCEIIEHUIO 3aHATHH. OCHOBOH YCIEIIHOTO IPOXOXKICHUS
Kypca SIBISETCSl CaMOCTOsATENbHAS paboTa 00yJaroerocs, KOTopast BKIIOUaeT B ceOs:

- BBIIIOJIHEHHUE €KEHECNIbHBIX IOMAIIHUX 3a/1aHUi;

- IpopalbOTKy MPUMEPOB MIPOrPaMM C 3aHATH;

- U3y4EHUE JIOTIOIHUTEIBHBIX MAaTepPHaIOB 110 MOHOTPausIM, CTAThSIM U CIIPABOYHHUKAM.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBiseTcs B Qopme
UHAUBUYaIbHBIX KOHCYJIBTALUM.

ITokazareneM BiIQAECHUS MaTepUaoOM CIYXKHUT YMEHHE pemarh 3aaadd. Jns GpopMUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJibIie
3agau. Ilpu pemeHuu 3amau CTOMT aKLEHTHPOBaTh BHMMAHUE Ha KadecTBE HAIMCAHHOIO Kola U
3¢ PEKTUBHOCTH aJTOPUTMOB U CTPYKTYP JaHHBIX.

[Ipu monroroBke k 1a00paTOPHBIM 3aHATHAM HEOOXOAMMO HOBTOPSTH paHee M3YUCHHBIE OCHOBHEBIC
MOHATHS. B Hauane 3aHATHS, Kak MpPaBHUJIO, MPOBOAUTCS KOpoTkoe (5-10 MHHYT) MOBTOpEeHUE
Marepuaia Mpomeqmux 3aHATuil. OOBIYHO MPHUIACPKHUBAIOTCA CICAYIOLUICH CXeMbl: H3y4YeHHUE
Marepuana 3aHsaTHs 1o (aiinaM, BEUIOKECHHBIM MperoaaBarenem, cpaly mnocie 3anatust (10-15 MmunyT);
MOBTOPEHHE MaTrepuana HakaHyHe crienyromero 3aHsatus (10-15 muHyT), mpopaboTka y4ueOHOTO
Marepuaa 1o (Qainam 3aHATHs, yueOHOI JInTeparype, IMOAroTOBKA JOMAIIHETO 3aaHus UM KypCOBBIX
npoektoB (1,5-2,5 yaca B Hememo). BaxxHO NOOMTHbCA MOHMMAaHUS W3y4yaeMOro Marepuasa, a He
MEXaHUYECKOrO ero 3anoMuHanus. [Ipu 3aTpynHeHUM U3Y4YeHHUs OTIEJIbHBIX TEM, BOIIPOCOB, CIEAYET
o0pamarscs 3a KOHCYJAbTalUsIMH K MPETo1aBaTellio.

BeimonHenne noOMalIHUX 3aaHUM sBAsSeTcs oOs3arenbHbIM. JloMamiHMe 3agaHus MOTYT OBITh
YaCTUYHO WJIM NMOJHOCTHIO 3aMEHEHBI 110 PELICHHUIO IPENOoAaBaTelisi Ha HECKOJIIBKO KYPCOBBIX IPOEKTOB.
Crioco6 odopmIteHUS B OTIIPABKH paboT cooOIaeTcs MpernoiaBareieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
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Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: N.C. MakapoB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

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
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB




[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,
OTIpEeNICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH
YHCIIEHHBIE OLIEHKH T10 MOPSIIKY BETUIUHBI

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIE U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIONb3yeMbIX  allOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTBI M |TPEOYEMBIX BEIMHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIIENOBAHMMN IS petenus 3ana4 B |[1IK-3.2 3maer o0nacth M KPUTEPUH [PUMEHUMOCTH
130paHHON NPEIMETHON 00IacTH HCIIOJIb3YEMbIX ~ TEOPETHYECKHX IIOAXOM0OB W yMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3ydeHus QuCUUILTHMHBI «[IpakTuka MpPOJBHMHYTOTO NPOrPAaMMHUPOBAHUS C HMCIOJIB30BAHUEM
C++» oOy4aromuiicst JOmKeH:

3HATh:
- OyHIaMeHTaIbHBIE TPUHLIUIBI ¥ TEXHUKH NPOCKTUPOBAHUS M Pa3padOTKH MPOrPaMMHOTO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;
- BO3MO)KHOCTH HEKOTOPBIX CIEIMATN3UPOBAHHBIX OHOMMOTEK (hperimBopka Boost;
- TEXHOJIOTUHM TapajuIeIbHOTO IPOrPaMMHPOBAHMS, OCHOBAaHHbIE HA B3aWMOJAEHCTBHU MEXKIY
MpoIIeCCaMH U TOTOKaMH;
- TPUMUTHBBI CHHXPOHM3AIIMH OTOKOB M CPEACTBA 0OMEHA TaHHBIMU MEX/1y ITOTOKaMH;

yMeThb:
- Hcnonb3oBaTh HEKOTOPbIE HEOOXOANMBIE NPH MPOEKTUPOBAHUH MpoMblnuieHHOTo [1O TexHomoruu
Ha 0aze ¢peiiMmBopka Boost, Hanpumep, Boost.Log, Boost.Filesystem, Boost.Locale u ap.;
- HHTErpUpOBaTh KO, HAIMCAHHBIA Ha JPYTHX S3bIKAaX MIPOrpaMMHupoBaHus (Hampumep, Ha Python 3),
B puiioxkeHue Ha C++, B vactHOCTH, ¢ moMomisio Python C/C++ API n 6ubnuorexu Boost.Python;
- paspabatbiBarTh JUHAMUYEeCKUe OMOIHoTekn ¢ omonsio WinAPI n 6ubnuorexkn Boost.DLL;
- pelark 3a7a4d 1O aHaJIU3y U 00paboTKe CTPYKTYPHUPOBAHHOTO M HECTPYKTYPHUPOBAHHOTO TEKCTA HA
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl M TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIONIB30BaTh ANTOPUTMEI I pabOTHl CO CTPOKAMU U BBHINOJHATH Pa3OMEHUE TEKCTa C
Boost.Tokenizer;
- TPOEKTUPOBATh NMPHUIOKEHHWE M pa3padarhiBaTh aJrOPUTMBI (B TOM 4Mcie u anroputMmbel NLP) ¢
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIPOLIECCHOM PEXHUME;
- HCHOJIB30BaTh MPUMUTHBEI CHHXPOHU3AIMH JIJIsl OPraHU3allid MHOTOIIOTOYHBIX BBIYHCIICHUIA;
- UCTIONBb30BaTh CPEICTBA MEKIPOLIECCHOIO B3amMmozedcTBus Ha 06aze Boost.Interprocess u
Boost.MPI;
- TIPUMEHSTH NOJyYCHHbIEC 3HAHUS IS IPOSKTUPOBaHUA U pa3paboTku [10 MpOMBIIITIEHHOTO YPOBHS;
- TNPUMEHSTH NOIyYSHHBIC 3HAHUS TP Pa3pab0TKe BHICOKOIPOU3BOIUTEIBHBIX CUCTEM;
- TIPUMEHSTH MOTYUYSHHBIE 3HAHUS TIPU pa3paboTKe anropuT™MoB u cpeacts NLP.

BJIA/1eTh:
TepMmuHOMOTHEH W OCHOBHBIMH HMHCTpyMeHTamu (¢peiiMBopka Boost n OmOIMoTek mapaienbHOTO
MpOrpaMMHpPOBaHUs, pencTaBieHHbIX B Boost u STL.

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

[Ipumepbl KOHTPOIBLHBIX BOIPOCOB ISl TEKYIIETO KOHTPOJISI OCBOSHUS MaTepuaia:
1) Korna ncnons3ytoTcst KOHTEHHEPHI THIIA MHOXKECTBO U OTOOpaskeHne?

2) Kakum TpeGoBaHUAM JOJDKHA YIOBICTBOPSATH Kau€CTBEHHAS X31I-(YHKIHS?

3) U3-3a yero B X3MI-TaOINIIaX BOSHUKAIOT KOJUTU3UH U KaK MOXKHO MX Pa3pemInTh?
4) IToueMy CIIO)KHOCTh OCHOBHBIX Omepanuii X3mi-tabmumil B xyamem ciaydae O(N)?



5) Uto mo3BoJISIET CllenaTh HHCTPYMEHT CO3/jaHus KoHTeiiHepoB B Boost.Multiindex?

[IprMeps! yripa)KHEHHUI HA IPOBEPKY 3HAHMIA:
1) Tlpennoxure xdm-QyHKIMIO A1 X3MUPOBAHHUS YMCEN C IUIABAIONICH TOYKOW M OMpEJeNUTe ee
CBOICTBA.

2) HccrnenyiiTe SKCHEPUMEHTAIBHO pa3MepHOCTh Xomi-¢pyHKumu u3 Boost. Iloctpoiite rpaduk
3aBHCHMOCTH YMCJIa KOJUIM3UH OT KOJI-Ba 3K3EMILISIPOB.

3) Omnepanus BcTaBku B koHTeHHep std::set umeeT cnoxxHocTh O(logN). Crenepupyiite N ciaydaifHbIX
qucie u o0aBbTe UX B KOHTeHHep. C IOMOIIBIO TaliMepa OLICHUTE aCUMITOTHKY aJITOPUTMA.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:
1. OOBSICHUTH OTIUYMS TIOTOKA U MpoIiecca.
2. Yro Taxoe anmapaTHBIN Tapayuienu3m?

3. Kakue cpenctBa MHOTOMOTOYHOTO MPOrPAMMHUPOBAHUS HCIIOIb30BAIUCH MPOrPAMMUCTAMHU IO
Beixoga C++117?

Yto Takoe KOHTEKCTHOE MEPCKIOYCHUC U KOTZ1da OHO MOSBIISICTCH?

Kakwue ectb MOAXOAbI K OpraHru3alvnu HapaJ'IJ'ICJ'II/BMa?

Kakune NpeuMylIcCTBa U HCAOCTATKU Yy IapajljicjiM3Ma 3a CYCT HCCKOJIbKUX HpOLIeCCOB?
Kakune NpeuMylIcCTBa U HECAOCTATKU Yy IapajljicjiM3Ma 3a CYCT HCCKOJIbKUX ITOTOKOB?

® N R

3adeM HyKeH Mapajuiean3m?

9. Yro takoe uauoMa RAII 1 uem oHa none3na?

10. Kak co3aaTh MOTOK U Kakue apryMeHThl MOKHO II€pelaTh KOHCTPYKTOPY MOTOKa?
11. Kak 3acTaBuTh IOTOK paboTarh B (POHOBOM pexuMe?

12. Kak rapaHTHpOBaTh, 4YTO MOTOK 3aBEPIIACTCS /0 BhIXOJa W3 (YHKIIMHM HAa BCEX BO3MOKHBIX MYTSIX
UCTIOJTHEHN S, KaK HOPMAJIBHBIX, TAK U B Pe3yJIbTaTe UCKIIOUCHUS?

13. Kak koppekTHO mnepenarh napaMmeTp (GyHKIIMH TOTOKA MO CChUIKE?

14. Tlouemy 6e3 obeptku Tuma std::ref aprymeHT He OyneT mepenaH B (YHKIHIO MMOTOKA MO CChUIKE?
Kak on Oyner nepenan?

15. Kakue ciyxeOHble onepauud (KOHCTPYKTOPBI/OMEPAToOphl) CTAIO0 BO3MOXKHBIM HCIIONB30BaTh CO
cragaapra C++11? YUro onu genator?

16. IlpuBecTr mpuMepHI IEPEMENIAeMbIX, HO HE KOITUPYEMBIX THIIOB.
17. Kakue TUIBl YMHBIX yKa3aTelleil UMEIOTCs B CTaHAapTHOM oubnuoreke C++?

18. Kak y3HaTh 4YHCJIO IOTOKOB, KOTOpPbIE MOTYT paboTarh Ha JIAHHOW MallWHE MO-HACTOSIIEMY
napasuieiabHO?

19. Ilpu xaxoii paboTe HECKOJIBKMX IMOTOKOB C pa3AeisieMbIMH IaHHBIMH HE BO3HUKACT HUKAKHX
npo0JieM U He TpeOyIOTCs JOMOIHUTEIbHbIE CPEICTBA CHHXPOHU3AIMN?

20. Yto Takoe MHBApUAHT MPUMEHHUTEIHHO K MPOrPAMMHUPOBAHHIO?

21. Yro Taxkoe COTOSIHNE TOHKHU U KaK ero u30exarsb?

22. YUro takoe MbtoTekc? Kakue mpobiaeMbpl MOTYT MOSIBUTHCS TIPU UCTIONB30BAHUMH MBIOTEKCOB?
23. Uro takoe B3anmoOiIokupoBka? Kak ee MOXXHO IOCTUYB?

24. Kak MoxHO "TipoOuTh Opelib B 3amuTe" TaHHBIX MBIOTEKCOM, T.€. MOJIU(UIIMPOBATH B CTOPOHHEH
(byHKIMK TaHHBIE, HAXOIAIIUECS MO 3alIUTON MbloTekca? Kak He TOIyCTHTh TaKol CHTyarun?

25. OOBsCHUTH COCTOSTHME TOHKH, BHYTpEHHE mpucyiied nuatepdeiicy knacca std::stack. Kak mMoxHO
ero u3oexarn?

26. Kak oOecrednTh OTCYTCTBHE B3aWMOOJIIOKMPOBKH, KOTAa TpeOyeTcss 3aXBaTHUTh HECKOJIBKO
MBIOTEKCOB?

27. CKOJIBKO MBIOTEKCOB MOKET OJHOBpeMEHHO 3axBatuth (yHkuus std::lock? Kakoit mexanusm si3bika
[IO3BOJISIET 3TO CHENATh?

28. Uro Takoe std::lock guard, mouemy wucnomb3yercs oH, a He MeTonbl lock-unlock wmbroTekca
BBIOpaHHOTO KJacca?

29. OObscHUTH cuHTaKcuc odopmieHus 1siMOaa BelpakeHus. Korma ynoOGHO UcCmoNb30BaTh
nsIMOJIa-BBIpaKEeHUs ?

30. Kakue cpencTBa mo3BOJISIOT ONPEAEATh CBOicTBa TUIoB? [IpuBecT mpumepsl.



31. Yro Takoe uguoma SFINAE? Kak ona peanusyercs B C++?
32. Yro Takoe rvalue cCBIIKH, YeM OHM OTIIMYAroTCs ot lvalue ccuuiok?

33. Kak nanmcars O[AMH KOHCTPYKTOp, KOOTpBIE MOXKET MPUHUMATh N MapamMeTpoB, KaXKIbli U3
KOTOPBIX MOXKET ObITh Kak rvalue, Tak u lvalue? Uto o3HadaeT moHsTHe "yHHBEpCalbHas CChbUIKA"?
ITonckaszka: uro o3HayaeT npsAMas nepenada u kak peanusyercs uauoma SFINAE B C++?

34. Yro Takoe rpaHyJIIpHOCTH OJIOKUPOBKH U MIOYEMY Ba)KHO MPABUIIBHO €€ BRIOUPATH?
35. Yro Takoe "marTepH ¢ ABOWHON MPOBEPKOI" U MOYEMY OH IeYalbHO N3BECTEH?

36. Kak KOppEKTHO OCYLIECTBUTH OJHOKPATHBIM BBI30B HEKOTOPOW (YHKLIMHM B MHOTOIIOTOYHOM
MIPHIIOKEHUH?

37. IlepeuncanTe BCce THUITBI MBIOTEKCOB, KOTOpPBIE YIIOMHUHANINCh Ha ceMuHapax. [losicHuTe 3a KaKabIi
13 HHX.

38. Uro Takoe condition variable, kKakxe OCHOBHBIE METOIBI HMEET STOT KJIACC U KAK UX UCIIOIL30BaTh?

39. Kak xoppekTHO "u3roraBnuBarh" ymHbIe ykazarenu? IIpuBectn mpumep, Kkoga MpUMEHEHHE NEw
MOJKET IIPUBECTU K YTEUKE IaMsITH.

40. Kak 3amycTUTh acHHXpOHHYIO 3adauy? Kakue apryMeHTHl MOXXHO Mepefarb KOHCTPYKTOpPY
ACHHXPOHHOM 3a1a4n? B ueM oTiin4ne OT apryMeHTOB, MepeaBaeMbIX KOHCTPYKTOPY MOTOKa?

41. B yeM mpeuMymiecTBa HCHOIb30BAHUS MEXaHM3Ma aCHHXPOHHBIX 3a/a4 Mepe SBHBIM CO3IaHHEM
MOTOKOB mocpencTBom std::thread?

42. Yto takoe MexaHu3M Oyaymmx pesynbratoB? Kak oH peanmuzoBan B C++ (kakue METONBI, Kak
WHUIAATH3UPYETCS)?

43. Kakue cpencTBa reHepannu CllydaiHbIX Yicel npeaocTasiser Oudnuorexa C++117
44. Kakuie ueThIpe dJeMeHTa HHPOPMAIIIH JIOJIKEH MPEI0CTABIAThH KIacC YacoB?

45. Yto Takoe craduiabHble yachl? Korma ux Hamo ucmoiab3oBark? Kakue ects ele yacor?
46. Kak 3ameputb Bpems paboTHI hparMeHTa Kojia ¢ oMoIbio oubmmorexku C++117

47. OObscHUTH anropuT™M quicksort B cTwie (YHKUMOHAIBHOTO MPOrPaMMHUPOBAHUS C
UCTIONIb30BaHMEM MEXaHM3Ma aCHHXPOHHBIX 3a/1a4.

48. Kakasi cBsi3pb MEXJy JaHHBIMU, OOBEKTaAMH W siueiikamu mamsaTu? PaccMOTpeTh pa3HbIe THIIBI
00BEKTOB M KaK OHM XpaHATCS (UHUCII0, CTPOKA, TIEPEUUCIICHUE).

49. Yro Takoe ATOMApHBIC OIICPAIMU U aTOMAPHBIC TUIIbI I[aHHLIX?

50. Mcnonp3yroT 1 onepaniy aTOMapHbIX TUIIOB BHYTPEHHIOI0 0510KpoBKy? Kak nmpoBeputh Hanu4ue
6mokupoBku? Kakoii THII rapaHTHPOBaHHO HE MMeEET OJIOKMPOBOK Ha BCEX cUCTeMax?

51. Kakue ¢yHKUMU-UIeHBI MPUCYTCTBYIOT B Kitacce std::atomic < T > ¢ moObiM Tunom T? Kakue
METO/Ibl M OTIEPATOPBI JOOABIISIOTCS, €CIIU STOT THUIT - UHTETPAIbHBIN HIIH THIT yKa3aTess?

52. Ha xakue Tpu Kareropuu pazouThl onepanuu paboThl ¢ aTOMaTPHBIMU THITAMHU JaHHBIX?

53. Omnwucarb, Kak paboOTalOT omepauuyd THIA CPAaBHUTb-U-OOMEHATh. [lpuBecTn mnpumep
UCIIOJIb30BaHUs TAKOU Olepalyu.

54. Kak ¢ moMoIIpio aTOMapHBIX OTepalfii peaqn30BaTh KOHCTPYKTOP, KOTOPBIH MOXKET OBITh BBI3BAaH
TOJILKO OAHOKPAaTHO?

55. Ha3BaTh BapHaHThI YIOPAJOYEHHS TOCTYMA K MAMSITH.
56. Kakoe ynopsimoueHue namMsITi MoJpa3yMeBaeTcsl 10 YMOJIUYAHUIO B aTOMApHBIX ONepanusax?

57. YTo Takoe Mmocie10BaTeIbHO COIIACOBAaHHOE YIOPSAJOUYCHUE AOCTYIA K maMsaTu? Yem oHO Xopoluo,
KaKHe HaKJIaJHbIE PACXOJIbI MOSBIISTIOTCS?

58. Uto MOXHO cKa3aTh 00 OTHOCHUTEIHHOM IOPSJIKE OMepaluii B pa3HbIX MMOTOKaX MPHU OCIa0IIEHHOM
yHopsiioueHuu?

59. Uto Takoe Oapbephl (MICHHO), 9ero OHU MO3BOJIIOT JIOCTHYb, KaK UX CO3/1aBaTh?

60. Uro maet moxenb ynopsjaoueHus acquire-release (0OBSICHUTD, pe3yabTaThl KAKUX OMEpaii U TJe
OynyT BUAHBI)? AHAQJIOTHIO C KaKMM MEXaHH3MOM MOXKHO TPOBECTH JUIS HCIOJIb30BAHUS JTAHHOM
Mozenu?

61. Kakas cTpyKkTypa JaHHBIX Ha3bIBAETCS MOTOKOOE30MacHOH (0OBSICHUTH TIOAPOOHO)?

62. B yeM HeZOCTaTOK MPOEKTHPOBAHUS, K MPUMEPY, MTOTOKOOE30MacHO o4yepeny, OCHOBAHHOW Ha
std::queue? Kak cnenyet u3MEHUTh IOAXOA K MPOEKTUPOBAHUIO?

63. Kakue Bompochl cienyer 3amaBath ceOe Ipu NPOCKTUPOBAHUM TAPAJUICIBHBIX CTPYKTYpP JaHHBIX
0e3 OJIIOKUPOBOK?

64. Kakuie cTpyKTypbl IaHHBIX HA3bIBAIOTCS HEOIOKUPYIOIIMMHU?

65. Kakuie cTpyKTypbl IaHHBIX HA3bIBAIOTCS CBOOOTHBIMU OT OJIOKUPOBOK?
66. Kakuie cTpyKTypbl IJaHHBIX HA3BIBAIOTCS CBOOOTHBIMU OT OXKUIAHUS?
67. Kakue rirochkl © MUHYChI IMEIOT CTPYKTYPHBI IaHHBIX 0€3 OJIOKHMPOBOK?



68. Uto Takoe akTUBHAs OJIOKUPOBKA, 10 KAKMUM IIPUYUHAM OHA BO3HUKAET?

69. Uto Takoe peKypcHUBHOE pacmpeiiesieHrne JaHHbIX (TIPUBECTH MPUMEP alropuTMa, UCIOIb3YIOLIETO
3Ty cxemy)?

70. OOBSICHUTD sIBIICHHE TIepeOpackIBaHMS KAIIIA U JIOKHOTO pa3lelieHHs Ha IPUMEpPEe MAacCHBa, Kay bl
AIIEMEHT KOTOPOTO 00padarkiBaeTCsl OTACIBHBIM HenomHuTeneM. Kak n3oexars 3Toi npobiembl?

71. Kak wmexanm3m OyaylmuMx pe3ylbTaToB IIOMOTaeT jejiaTh Koja Oe3omacHee OTHOCHUTENILHO
UCKJIFOYEHUN?

72. Yro monnmMaeTtcs nox Macmradbupyemoctsio? Chopmynupyiite 3akoH Amaania.

73. Kak koppekTHO peanu3oBarb uauomy plmpl? [Touemy mioxo ucnonab30BaTh BCTPOCHHBIE YKa3aTeln
B CH-CTWJIE ¥ KaK JOOUTHCS COOIIOICHNUS JIOTHYECKOH KOHCTAHTHOCTH?

74. Uto Takoe My’ MOTOKOB, Kak paboTaeT MpoCTeHIIviA mym?
75. Kak obecrieunTh OXKHUJJaHHE 3aBEPILICHIS 3814 B ITyJIE TIOTOKOB?

Kpurepun onennBanus

Onenka «ortmuuao (10)» BeIcTaBnsieTcs oOydaromieMycsi, €Cid IIOKa3aBIIeMy BCECTOPOHHUE,
CHCTEMaTU3UpPOBaHHbIC, TIIyOOKHE 3HAHUS NPEAMETa U B Xojae Oeceqpl OH BEPHO U JICTAIBHO OTBETUII
Ha dYeTelpe (4) NPOM3BOJIBHBIX BONPOCA U3 BBINIE IPHUBEAECHHOTO NepedHs. JleTanbHbI OTBeT
MpearonaracT BEPHbIE OTBETH Ha BCE YTOUHSIOLIME BONPOCHL. [1oAroToBKa M 3amura MHULOUATUBHON
KypCOBOH paboThI sBNIsIeTCsl ipeuMyniecTBoM. OneHKa «OTIUYHO (9)» BBICTABISETCS 00ydYaroneMycs,
ecnmu B xoie Oecembl OH BEpHO, HO HE HCUEPNBIBAIOIIEE JAETalbHO OTBETHJ Ha dYeTbipe (4)
IPOM3BOJIBHBIX BOMPOCAa U3 BHIIIE INPHUBEACHHOIO MepedHs (MOr HEe OTBETUTh HA HEKOTOpbIE
yTouHsitolIMe Bompockl). llogrotoBka u 3amuTa MHULMATHBHOM KypcOBOH paboOThl sBISETCA
npeumyiecTBoM. OneHka «ommyHO (8)» BhICTaBisAeTCs oOydaroumieMycs, €cid B Xone Oecenasl OH
BEpPHO, HO HE HCYEpIIbIBAIOIIee ACTaIbHO OTBETWI Ha 4eThipe (4) MPOM3BOJIBHBIX BONPOCA M3 BBILIE
MIPUBEJICHHOTO TepeyHs (He OTBETWII Ha YTOUHSIONIHE BOMPOoCh). Otenka «xopouio (7)» BBICTaBIsSETCSI
oOyuJaromemMycsi, eciii B Xxozne Oecelpl OH BEpPHO W JOCTaTOYHO JAeTalbHO OTBeTWa Ha Tpu (3)
MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPUBEJCHHOTO NepeyHs. JleTanbHbld OTBET MpeaIonaraeT BepHbIE
OTBETHl Ha BCE YTOYHAOIIME BONpochl. [loArotoBka M 3amyTa WHUIMATUBHONW KypCOBOH pabOTHI
ABJsIeTCs MpeumyniecTBoM. OreHka «xopomo (6)» BBICTABISIETCS 00yJaromeMycs, eClid B Xo1e Oece/sl
OH BEpHO, HO HE MCYEPIBIBAIOLICE JCTAIbHO OTBETWJ Ha TpH (3) MPOM3BOJBHBIX BOMPOCA M3 BBILIE
MPUBEICHHOTO TMepedHsl (He OTBETWJI HAa HEKOTOpPbIe YTOUHSIOIME BoIpockl). IlonroroBka u 3ammra
WHUIIMATUBHON KYpPCOBOHM paloThl sBNsieTcs mpeumMyinecTBoM. OueHka «xopouio (5)» BBICTAaBISETCS
oOydJaromiemMycsi, eclii B Xojie Oecelpl OH BEPHO M JOCTATOYHO JETAlbHO OTBETWJ Ha JBa (2)
MIPOU3BOJILHBIX BOIMPOCA M3 BBILIE MPUBEACHHOTO MepeyHs. JeTanbHblil OTBET MpEeAroaracT BEpHbIE
OTBETHl Ha BCE YTOYHSOIME BOMPOCH. OIlEHKa «YyIOBIETBOPUTENbHO (4)» BBICTABISETCS
oOyuJaromemMycsi, ecid B XoAe Oeceabl OH BEPHO M JOCTAaTOYHO JETalbHO OTBeTHN Ha omuH (1)
MIPOM3BOJIBHBIN BONPOC M3 BBIIIE MPUBEACHHOTO HepeyHs. JeTaqpHbIl OTBET MpeArojaraeT BepHbIC
OTBETHl HAa BCE YTOYHAIOLIME BONpOChL. [loAroTtoBka M 3amyTa WHUIMATUBHONW KypCOBOH pabOTHI
SBIIsiETCS TpeuMyIecTBoM. OlleHKa «YIOBIETBOPUTEIHHO (3)» BBICTaBIsieTCsl 00yJaroImeMycs, eclid B
xofie 6eceqibl OH BEPHO, HO HE MCUYEPIbIBAIOLIEe IETAIBHO OTBETHI Ha ouH (1) mpou3BONbHBIN BOIPOC
U3 BBIIE TPHUBEACHHOTO IMepeyHs (He OTBeTWI Ha yTOYHAIOMME Bompockl). OleHka
«HEYIOBIIETBOPUTEIHHO (2)» BBICTABISETCS 00yUaroeMycsi, €Clii B Xoe Oeceslbl OH HE CMOT OTBETHUTh
HU Ha OIWH HPOM3BOJIBHBII BONPOC M3 BHINIE NPHUBEIACHHOIO IEPEYHs, HO CMOI OTBETUTh Ha
HABOJSIME BONPOCHI M BOMNPOCH C «mojckazkammy. OIlLeHKa «HeyaoBiIeTBOpuTenbHO (1)»
BBICTaBIIICTCA 00y4aroLeMycs, eci B Xozie Oecebl OH He CMOT' OTBETUTHh HM Ha OJUH MPOU3BOJIbHBIN
BONIPOC M3 BBIIIIE PUBEACHHOTO NIEPEYHs, a TaK K€ HU Ha OAMH HaBOASILIUI BOIPOC.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOJUTCS 110 UTOraM TEKYyILEH yCIIeBAEMOCTH U CAa4l MPAKTUYECKUX
3aJaHuH, IPEeayCMOTPEHHBIX IPOrpaMMOM TUCIMILIMHBI, IyTEM OPraHM3aLUU CIIELUAIbHOIO OIpoca,
MPOBOJMMOTIO B YCTHOH MJIM MMCBMEHHOM (popMe, a TaKkkKe 3alIUTOH BBIITYCKHOTO MPOEKTA.



