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AHHOTANMA
B paMkax naHHOTO Kypca JeTalbHO paccMaTpuBaeTCs CTaHIapTHas OMOiIMOTeKa si3bIKa MPOrpPaMMHUPOBAHUS
C++ (ma ypoBue crapmapra C++17), a TakkKe [HONOJHUTENIbHBIE OHONMOTEKM W HHCTPYMEHTHI,
UCTIONB3YIONIMECs IpU pa3paboTKe MPOMBIIUIEHHOTO MPOrpaMMHOTIO oOecrieueHHs ¢ ucnoiab3oBaHueM C++,
takue kak Boost, SFML, CKB Git u Hekotopsie apyrue. Ocoboe BHHMaHHE YIENSIETCS MapajuleIbHOMY
[IPOrPaMMUPOBAHUIO, IIPOEKTUPOBAHUIO IAPAJUICJIbHBIX CTPYKTYp JAaHHBIX U alIIOPUTMOB, a TaKKe
MEXKIPOLIECCHOMY U CETEBOMY B3aUMOJCHCTBUIO.

1. leau u 3apauun

eap AUCUMNIMHBI

Lenwio xypca siBnsieTcss (GOpMUPOBAHWE 3HAHWN 1O MPUMEHEHHIO CIICIIHATM3UPOBAHHBIX OMOIMOTEK
¢peiiMBopka Boost 1 TEXHONOTHI MapaIeIbHOTO MPOrPAMMHUPOBAHUS, & TAKXKE U3YUCHHE HEKOTOPHIX
CIEIMANBHBIX BO3MOXKHOCTel Onbmmorexu STL, koTophie MOTYT IMTOMOYh B JanbHEHIIEM 3PPEKTUBHO
MCcnonb30BaTh C++ MpU MPOSKTUPOBAHUH U Pa3pabOTKE MPOrPaMMHOT0 00eCIIedeHUs MPOMBIIIUIEHHOTO
ypoBHs. [IpuMeHeHne STHUX 3HAHUN MOXET NOMOYb B HamucaHWM Oonee 3(PPEKTUBHBIX MPOTPaMM,
ABTOMATHU3AIMH PsJia PYTHHHBIX OTepallvii, YMEHBIICHHH KOJIMYEeCTBa OMIMOOK B mporpammax. L{enbro
JTUCITUTUIMHEI ~ SIBJSETCS TakKe TMOBBIIICHUE KYJABTYPBl MPOrpaMMHPOBaHUs, (OPMUPOBaHUE
WCCIIeI0BATEIHCKIUX HABBIKOB U CIIOCOOHOCTH MIPUMEHSTh 3HAHUS Ha MTPAKTHKE.

3agauu AUCHMIIHHBI
- @opMmupoBaHue y 00ydaronuXcs 3HAHUH 110 MPUMEHEHUIO TEXHOJIOTUH PpeiiMBopka Boost;

- ¢dopmupoBaHne y OOyYalOIIUXCS 3HAHWKA 1O NIPUMEHEHHIO TEXHOJOTHH MapajuleIbHOTO
IPOTrPaMMHpPOBAHMS, B TOM 4YHCJIe OMOIMOTEKM MHOTOIOTOYHOTO NPOrPaMMHUPOBAHUS, BXOIAIIEH B
cocraB STL;

- TIOBBIILIEHHUE KYJIbTYphl IPOIPaMMHUPOBAHUS: YMEHUE CTPYKTYPUPOBATh TEKCT IPOIPaMMBI, BBIIEIATh
OTAETbHBIC MOYJIM U MPABWIIBHO CBSI3bIBATH UX MEXIY COOOH, yMETh IJIsl pEICHUs Pa3JInYHbIX 3a/1a4
[PUMEHSTh IPABUIBHBIN OPOrPAMMHBIN UHCTPYMEHTAPUN;

- (opMHpOBaHHE YMEHHUN M HABBIKOB MPUMEHATH MOJTYYECHHBIC 3HAHUS IS PELICHUS MPAKTUYCCKUX
3aj1a4, B YaCTHOCTH, 3a7[a4 KOMIBIOTEPHONW OOpaOOTKHM TEKCTa HA €CTECTBEHHOM SI3bIKE, a TAKKe I
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, BeIIENISSA 3TAbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
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'pamotHO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser #  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Criocoben npuMeHsTh HAMEUATh TIYTH €€ PENICHHs

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

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Crniocoben MPUMEHSTh COBPEMEHHEBIE
OIIK-2 Crioco6GeH KCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEIILHYIO TEXHUKY M CEPBHUCHI ceTH MHTEpHET B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATSIIEHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
po(eCCHOHANBHOM IEATENBHOCTH, COOMIONAsA  |MaTEMATHYECKME METOABI M IPHUKIAJHOE HPOrPAMMHOE
TpeOoBaHus MHYOPMAIIMOHHOM OE30MIACHOCTH  [o0ecrieyeHre Il PelIeHMs — Hay4HbIX  3a1ad 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

MHTEJJIEKTYaJbHOTO aHajdM3a HMHGOPMAIMK TIpPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauum B objacTu
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 CmocobeH pemath TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

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

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

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 Bnageer kyasTypoil IOCTAaHOBKH Hay4YHOM 3ala4dl U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.6 3HaeT OCHOBHBIC MpaBWia TOBEACHUS M PaOOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
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 )

[IK-2.2 VYMmeer HaxOIUTh
OTIPECIIAIONINE H3y4yaeMoe SIBJICHHE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOUEBblE  IIapaMeTpsbl,
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 YmMmeer npou3BOAUThH OLEHKY TOYHOCTHU UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONB3yeMBbIX  ajJrOPUTMOB U 0o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U  yMEHHUE
OLICHUBATh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

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

[IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
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 HPOCKTHPOBAHUS U Pa3pabOTKHU TNPOrpaMMHOIO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;

- BO3MOXXHOCTH HEKOTOPBIX CHEIMaIM3UPOBaHHbBIX OubIuoTek ¢pperiMBopka Boost;

- TEXHOJIOTUM IapajljIelIbHOTO IPOIpaMMHUPOBAHUS, OCHOBAaHHBIE Ha B3aUMOICHCTBUU MEXIY
MpoLeCCaMH U TOTOKAMU;

- IPUMHUTHUBBI CHHXPOHM3ALUU IIOTOKOB U CPEACTBAa OOMEHA JaHHBIMU MEKIY IIOTOKaMU;

- Hcnonp3oBarh HEKOTOpBIE HEOOXOAMMBIE IIPU MPOSKTUPOBAaHUHU NpoMmbluieHHoro 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;

- pelmark 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPHUPOBAHHOTO U HECTPYKTYPHUPOBAHHOTO TEKCTA Ha
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl W TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIOIB30BaTh ANTOPUTMBI Ul Pa0OTHI CO CTPOKAMHU ¥ BBITIOJIHATH pa30OWEHHE TEKCTa C
Boost.Tokenizer;

- TPOCKTUPOBATh MPUWIOKEHUE W pa3padaThiBaTh aaropuTMBbI (B TOM uuciie u anroputmbl NLP) c
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:

TepMmuHONMOTHEH W OCHOBHBIMH HHCTpPYMEHTaMu (QpeiiMBopka Boost 1 OuOnmmHoTek mapamuieabHOro
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 simpa C++, moaroroska Boost k pabore B MSVS, usyuenne ocHOBHbIX koMaHa Git B
SmartGit

2. VlHTemieKTyanbHble yKa3aTeln

HHTennekTyanpHble yKa3aTeinu, ajloKaTophl, UTEpaTropbl, paboTa CO CTaHIAAPTHONH OMOIUOTEKON
chrono

3. [locnemoBarenbHbIe KOHTEHHEPHI

[MocnenoBareabHbIE KOHTEHHEPHI CTAHIAPTHON OMOIMOTEKH, aphl M KOPTEXKH, IUKINIECKUuil Oydep
Boost

4. ACCOI_II/IaTI/IBHLIe " HCYTIOPAAOYCHHBIC KOHTefIHepBI

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

5. AJNITOPUTMBI CTaHIAPTHOW OMOINOTEKH

AJNTOPUTMBI CTaHIAPTHOW OMOIMOTEKH, UTEPATOPBI, TeHepaTopbl ciay4aiHbix uucen C++11, Boost
Graph Library

6. Ctpoku

Ctpoku, 00paboTKa CTPYKTypHPOBAHHOTO TEKCTA, PETYJISPHBIC BBIPAYKCHUS, TEHEPATOPhI U Iapcepbl
Boost Spirit

7. ®opMaThel XpaHeHUsI © 00MEHa JAaHHBIMH

®dopmatel xpaHeHuss u oomena ganabiMH JSON, XML, pabora ¢ QaiinoBoii cucTeMoil, MOTOKH
BBO/Ia-BBIBOJIA

8. MHOroImoTO4YHOCTh

MHOronoTo4HOCTh CTaHILapTHOfI 6I/I6J'H/IOTGKI/I, MCXaHHU3M 6y,£[y1_LII/IX PE3YJIbTATOB, NAPAJUICIIBHBIC
AJITOPUTMBI

9. CpeacTBa CHHXPOHHU3ALUN

CpencTBa CUHXpOHU3ALMH, MBIOTEKCHI, YCJIOBHbBIE IIEPEMEHHBIE, IIapalIelIbHbIe CTPYKTYPhI JaHHbIX,
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 Oubnuorexka SFML, pa3paboTka pa3HOTHUIIHBIX WIPOBBIX IMPHIOKECHUH, carep,
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.

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

1. http://www.cplusplus.com/

2. https://www.boost.org/doc/libs/
3. https://ru.stackoverflow.com/
4. https://en.cppreference.com/

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)



OO0yuaromuiicsi Kypcy JOJDKEH OCBOUThH CTaHIAPTHYIO OMOIMOTEKY si3bIKa nmporpammupoBanus C++ (Ha
ypoBHe cranaapra C++17), a Takxe IOMOJIHUTENbHBIE OMOIMOTEKN M HHCTPYMEHTBI, HCIIONIB3YIOIINECS
npu pa3paboTKe MPOMBIIUIEHHOTO MPOrPaMMHOTO oOecredeHus ¢ ucrnonp3oBanueM C++, Takue Kak
Boost, SFML, CKB Git 1 HeKoTOpble Apyrde, W HAYYUTHbCA NPUMEHSTH IOJyYCHHbIC 3HAHUS Ha
IIPAKTHUKE.

OcBoeHue Kypca HE CBOAMUTCA TOJBKO K IOCEUICHHUIO 3aHATUH. OCHOBOM YCHEIIHOIO 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 W KOHTPOJNb 3a CaMOCTOATENBHOM paboTOM CTygeHTa ocymiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIBTALUM.

ITokazaTteneM BiaJeHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIIe
3agau. Ilpu pemieHun 3agad CTOMT aKLEHTUPOBaTh BHUMAaHME HA KaueCTBE HAlMCAHHOIO Koja U
3¢ PEKTUBHOCTH aJTOPUTMOB U CTPYKTYP JaHHBIX.

[Ipu monroroBke k 1a00paTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSITH paHee M3YUYECHHBIE OCHOBHBIC
NMoHATHS. B Hauame 3aHATHs, KaKk NPaBWIO, MPOBOAUTCS KopoTkoe (5-10 MHHYT) TOBTOpEeHHE
Marepuaiga mnpomeqmuux 3aHATHi. OOBIYHO NPUACPKUBAIOTCS CIENYIOIEH CXEMBI: H3yYCHHE
Marepuana 3aHsaTHs 1o (aiiinaM, BEUTOKEHHBIM MpenoiaBareneM, cpasy nocie 3anarus (10-15 MunyT);
MOBTOPEHHE Marepuana HakaHyHe cienyromero 3aHsatus (10-15 muHyT), mpopaborka ydeOHOTrO
Marepuaia 1o aiiam 3aHATHs, y4eOHOI IuTepaType, HOATOTOBKA JOMAIIHEr0 3aJaHus UM KypCOBBIX
npoektoB (1,5-2,5 waca B Henenio). BaxxHo moOWThCS NMOHUMaHMSA H3y4aeMOro Marepuaia, a He
MEXaHUUYECKOro ero 3anoMuHaHus. [Ipu 3arpynHeHUM U3ydeHUs OTHENIBbHBIX TEM, BOIPOCOB, CIELYET
o0pamarscs 3a KOHCYJAbTalUsIMH K MPETo1aBaTellio.

BeinmonHeHne [MOMAaIIHMX 33JaHUM sBIsieTcss oOs3arenpHBIM. JlomamiHue 3agaHusi MOTyT OBITh
YaCTUYHO WJIM NMOJHOCTHIO 3aMEHEHBI TI0 PEILICHHUIO MPETNoAaBaTelisi Ha HECKOJIBKO KyPCOBBIX MPOEKTOB.
Crioco6 odopmIteHUS B OTIIPABKH paboT cooOIaeTcs MpernoiaBareieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2

KBaJIH(UKALUS: OakanaBp
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
po(heCCHOHATIEHON JNEATENBHOCTH, COOMIONAs | MaTeMaTHYecKue METOAbl M MPHUKIAIHOE NPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON OE€30MACHOCTH  |obecneueHne  JUls  pelIeHHMs  HaydHbIX — 3a7ad 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 aHajdM3a WH(POpPMAIMUA TPU pEIICHHU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3naeT OCHOBHbIC UCTOUYHUKH HAYYHO-TEXHHUYECKON
u (WIM) TEXHOJIOTHMYeCKoH uWHpopManuu B o0nacTu
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 CnocobeHn pemarb TMOCTaBICHHbIE 3aJa4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

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

OIIK-5.3 CnocobeH K TpodecCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

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

[1IK-1.3 Bnazgeer KyasTypoil IOCTaHOBKM Hay4HOM 3a/a4d U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT OCHOBHBIC MpaBWJIa TOBEACHUSI M PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

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

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB




[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  MapaMeTphl,
OTIpEeNIeNIAIOINE HU3yyaeMoe SIBJICHHE, W MPOU3BOIUTDH
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 YmMmeer npou3BOAUTh OILEHKY TOYHOCTH UYHCICHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB 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  IIOJXOMOB W yMEHHE
OLICHUBAaTh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [IK-4.3 CnocobeH 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuininHbl «[IpakTika MpOABHHYTOTO MPOTPaMMHUPOBAHHS C HCIIOIb30BaHHEM
C++» oOy4aromuiicst JOmKeH:

3HATh:
- @dyHIaMeHTaIbHBIE TPUHLIUIBI ¥ TEXHUKH TPOCKTUPOBAHUS M pa3pabOTKH IMPOTPaMMHOIO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;
- BO3MO)KHOCTH HEKOTOPBIX CIEIMATN3UPOBAHHBIX OHOMMOTEK (hperimBopka Boost;
- TEXHOJIOTUH TapajuIeNIbHOTO TMPOrpaMMHUPOBAHUS, OCHOBAaHHbIE HA B3aUMOJCHCTBUM MEXIY
MpoIIeCCaMH U TOTOKaMH;
- TPUMUTHBBI CHHXPOHM3AIIMH OTOKOB M CPEACTBA 0OMEHA TaHHBIMU MEX/1y ITOTOKaMH;

yMeThb:
- Hcnonp3oBaTh HEKOTOpBIE HEOOXOAMMBIE IIPU MPOSKTUPOBaHUHU NpoMmbluieHHoro 10 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;
- pemark 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPUPOBAHHOTO U HECTPYKTYPHUPOBAHHOTO TEKCTA Ha
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl M TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIONB30BaTh AMTOPUTMBI Uil Pa0OTHI CO CTPOKAMHU ¥ BBITIOJIHATH pa30OWEHHE TEKCTa C
Boost.Tokenizer;
- TPOCKTUPOBATh MPUWIOKEHUE W pa3padaThiBaTh aaropuTMBbI (B TOM uuciie W anroputmbl NLP) c
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 HHCTpPYMEHTaMu (QpeiiMBopka Boost u OuOmmHoTek mapamuieabHOro
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) Tpennoxure XdM-QyHKIHMIO I XOMIUPOBAHUS YWCEN C TUIABAIONICH TOYKOW W ONpeienuTe ee
CBOICTBA.

2) Hccnenmyiite 3KCIEPUMEHTANIBbHO pa3MepHOCTh xoul-(pyHkumu u3 Boost. Iloctpoiite rpaduk
3aBHCHMOCTH YMCJIa KOJUIM3UH OT KOJI-Ba 3K3EMILISIPOB.

3) Omnepanus BcTaBku B KoHTelHep std::set umeer cioxxHocTh O(logN). Crenepupyiite N cirydaiiHbIX
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 cpencrBa MHOTOMOTOYHOTO MPOrPAMMHUPOBAHUS HCIIOJIB30BAIUCH MPOrPAMMHUCTAMHU JI0
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 O BHIXOAA U3 (PYHKIMH HAa BCEX BO3MOMKHBIX IMYTSIX
UCTIOJTHEHN S, KaK HOPMAJIBHBIX, TAK U B Pe3yJIbTaTe UCKIIOUCHUS?

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

14. Tlouemy 6e3 obeptku Tumna std::ref aprymenT He OyAeT mepeaH B QYHKIUIO MOTOKA IO CCHUIKE?
Kak on Oyner nepenan?

15. Kakue ciyxebHble onepanuy (KOHCTPYKTOPBI/OMEPaTophl) CTAJIO BO3MOXKHBIM HCIOJB30BATH 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 4YMCIIO MOTOKOB, KOTOpbIE MOTYT paboTaTh Ha JAaHHOM MalluHE MO-HACTOALIEMY
napasuieiabHO?

19. IIpn kakoil paboTe HECKONBKMX IOTOKOB C DPa3le/sieMbIMH IAHHBIMH HE BO3HHUKAET HHUKAKHX
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 MOHO "ipoOuTh Opelib B 3amuTe” JaHHBIX MBIOTEKCOM, T.€. MOIU(HUIIUPOBATH 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 oOecneuuTh OTCYTCTBHE B3aMMOOJOKHPOBKH, KOrJa TpeOyeTcs 3aXBaTUTh HECKOJIBKO
MBIOTEKCOB?

27. CKOJBKO MBIOTEKCOB MOXKET OTHOBPEMEHHO 3axBatuTh QyHKIu std::lock? Kakoit MmexaHu3M si3bIKa
[IO3BOJISIET 3TO CHENATh?

28. Yro Takoe std::lock guard, mouemy wucmomszyercs oH, a He MeToabl lock-unlock mbroTekca
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 nanucats OJJUH KOHCTpYKTOp, KOOTphIE MOXKET NpPUHUMaTh N IapamMeTpoB, KaXKIbld U3
KOTOPBIX MOXET ObITh Kak rvalue, Tak u lvalue? Uro o3nHayaer moHsTHe "yHUBEpcajbHas CChUIKA"?
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 OCYILIECTBUTH OJHOKPATHBIM BBI30B HEKOTOPOH (QYHKIUH B MHOTOIIOTOYHOM
MIPHIIOKEHUH?

37. IlepeuncanTe BCce TUIIBI MBIOTEKCOB, KOTOPBIE YIIOMHHAINCH Ha ceMuHapax. [loscHuTe 3a KaXKIbIii
13 HHX.

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

39. Kak xoppekTHO "u3roraBnuBare" yMHBIC yKazatenu? [lpuBectu mpumep, Koga IpUMEHEHHE new
MOJKET IIPUBECTU K YTEUKE IaMsITH.

40. Kak 3amycTuTh acMHXpOHHYIO 3amady? Kakue apryMeHThl MOXHO TIepeaarh KOHCTPYKTOpY
ACHHXPOHHOM 3a1a4n? B ueM oTiin4ne OT apryMeHTOB, MepeaBaeMbIX KOHCTPYKTOPY MOTOKa?

41. B 4yem mpeumymiecTBa UCIOJIB30BaHUS MEXaHW3Ma aCHHXPOHHBIX 337134 Tepe]] SBHbIM CO31aHUEeM
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. OObsicHUTD anropuT™ quicksort B cTwie (QYyHKIHMOHAIBHOTO MPOTrPaMMHUPOBAHHA C
UCTIONIb30BaHMEM MEXaHM3Ma aCHHXPOHHBIX 3a/1a4.

48. Kakasi cBsi3b MEXJy JaHHBIMH, OOBEKTaMH W sueiikamu Tamstu? PaccMOTpeTh pa3Hble THIIBI
00BEKTOB M KaK OHM XpaHATCS (UHUCII0, CTPOKA, TIEPEUUCIICHUE).

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

50. Mcnonp3y1oT 11 onepaluy aTOMapHbIX TUIIOB BHYTPEHHIOIO 0J0kupoBKy? Kak mpoBepuThs Hamuune
6mokupoBku? Kakoii THII rapaHTHPOBaHHO HE MMeEET OJIOKMPOBOK Ha BCEX cUCTeMax?

51. Kakue QyHKIUU-wIeHBI TPUCYTCTBYIOT B Kiacce std::atomic < T > ¢ mo0biM Tumiom 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. Omnwucarp, Kak paboTalOT oOlNepalud TUNA CpPaBHUTh-M-0OMeHATh. IlpuBectn mnpumep
UCIIOJIb30BaHUs TAKOU Olepalyu.

54. Kak ¢ moMonipio aToMapHbBIX ONepanuii peann30Barh KOHCTPYKTOP, KOTOPBI MOXET ObITh BhI3BaH
TOJILKO OAHOKPAaTHO?

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

57. YTo Takoe Mmociie10BaTelbHO COIIACOBAaHHOE YNOPAJOUYCHUE JOCTyMa K maMatu? Yem oHO Xopomlo,
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 nmaet Mojienb yropsaodeHus acquire-release (0ObSCHUTD, Pe3yJbTaThl KAKUX OIEpaIfii U Tjie
OynyT BuaHBI)? AHAQJIOTHUIO C KaKUM MEXaHU3MOM MOYKHO TPOBECTH JUIS HMCIIOJNB30BaHHS JaHHOW
Mozenu?

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

62. B yeM HeZOCTaTOK MPOEKTHPOBAHUS, K IPUMEpPY, MTOTOKOOE30MacHOM o4yepeny, OCHOBAHHON Ha
std::queue? Kak cnenyet u3MEHUTh IOAXOA K MPOEKTUPOBAHUIO?

63. Kakue Bompocs! ciemyer 3a1aBath ceOe MpH MPOCKTUPOBAHUH MApaUICIbHBIX CTPYKTYp AaHHBIX
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 pekypcHBHOE paclpeneieHne JaHHBIX (IPUBECTH MPUMEDP aITOPUTMA, UCIIOIB3YIOLIETO
3Ty cxemy)?

70. OOBSICHUTSD sIBIICHHE TIepeOpachIBaHMs KAIIIa U JIOKHOTO pa3AeICHUs Ha IPUMEpe MacCUBa, KaXKIbli
AIIEMEHT KOTOPOTO 00padarkiBaeTCsl OTACIBHBIM HenomHuTeneM. Kak n3oexars 3Toi npobiembl?

71. Kak wmexaHu3M Oyaymmx pe3yjbTaToB TIOMOTraeT Jenarb KojJ Oe3omacHee OTHOCHUTEIILHO
UCKJIFOYEHUN?

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

73. Kax xoppekTHO peanu3oBars uanomy plmpl? Ilouemy mnoxo ucmons30BaTh BCTPOSHHbBIE YKa3aTeIn
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 «ormuuHo (10)» BeicTaBisieTcs oOydYaroleMycs, €cCJId TI0Ka3aBIIeMy BCECTOPOHHHUE,
CHCTEMaTH3UpPOBaHHbIC, IITyOOKHE 3HAHUS MpEAMETa U B Xonue Oecelbl OH BEPHO U JETAIbHO OTBETHII
Ha dYeTelpe (4) NIPOM3BOIBHBIX BOIPOCA M3 BBHIIIC IPHUBEIACHHOTO TNepedHs. JleTanbHbIi OTBET
MpearonaracT BEpHbIE OTBETHl HA BCE yTOUYHSIOMIKE BOMpoCkl. [1oAroToBka M 3amnTa HHULUATHBHOM
KypCOBO paboThl sBiIseTCs mpeumynecTBoM. OneHka «oTiangHo (9)» BeICTaBiseTcs 00ydaromemycs,
ecnmu B Xone Oeceopl OH BEPHO, HO HE HCUEPHBIBAIOIIEE JAETalbHO OTBETHI Ha ueThipe (4)
IPOM3BOJIBHBIX BOMPOCAa W3 BHIIIE INPHUBEACHHOIO IepedHsi (MOr He OTBETUTh Ha HEKOTOpbIE
yTouHsitoue Bompockl). lloarotoBka u 3amura MHALMATHBHOM KypcOBOM paboTHl sIBIISETCS
npeumyiecTBoM. OneHka «ommyHO (8)» BbICTaBisieTcss oOydaromieMycs, €clid B Xoae Oecelsl OH
BEpPHO, HO HE HCYEpIIbIBAIOIIee ACTaIbHO OTBETWI Ha 4eThipe (4) MPOM3BOJIBHBIX BONPOCA M3 BBILIE
MPUBEICHHOTO NepeyHst (He OTBETHJI Ha yTOYHAIOUINE BOIPOChl). OrieHKa «xopouio (7)» BBICTABISIETCS
oOyuJaromemMycsi, €cid B Xofe Oecelbl OH BEPHO M JOCTAaTOYHO AETajbHO OTBeTHa Ha Tpu (3)
MPOM3BOJIBHBIX BONPOCA U3 BbINIE NMPHUBEICHHOTO MepedHs. JleTalbHbIi OTBET MPEAINoaracT BepHbIe
OTBETHl Ha BCE YTOYHAOIIME BONpochl. [loArotoBka M 3amyTa WHUIMATUBHONW KypCOBOH pabOTHI
sIBIIsieTCSl MpeuMyInecTBOM. O1eHKa «X0opoIio (6)» BBICTABIISETCS 00yUJaIOIeMYyCsl, €CITH B X0Jie Oece/Ibl
OH BEpHO, HO HE HCYEPIBIBAIONICE ETAIBHO OTBETHJ Ha TPH (3) MPOM3BOJIBHBIX BOMPOCA W3 BBILIE
MPUBEICHHOTO TMepedHsl (He OTBETWJI HAa HEKOTOpPbIe YTOUHSIOIME BoIpockl). IlonroroBka u 3ammra
WHUIIMATUBHON KypCOBOM paloOTHI siBisieTcs mpeumyiiecTBoM. OneHka «xopouo (5)» BBICTaBISETCS
oOydJarormiemMycsi, eclii B Xojie Oecelpl OH BEPHO U JOCTAaTOYHO JETadbHO OTBETHI Ha JBa (2)
MIPOU3BOJILHBIX BOIIPOCA M3 BBILIE MPUBEACHHOIO MepeuHs. JleTanbHblii OTBET MpPEAronaracT BepHbIE
OTBETHI Ha BCEe YTOYHAOMHKE Bompochl. OIEHKAa «YyIOBICTBOPUTEIBHO (4)» BBICTABISAETCA
oOyuaromemMycsi, eciii B Xoie Oeceapl OH BEPHO M JOCTATOYHO JAETalbHO OTBETHJ Ha omuH (1)
IPOM3BOJIBHBIN BONPOC M3 BhIIIE NMPUBEICHHOTO MepedHs. JleTaibHbl OTBET NMpEroyiaraeT BEepHbIE
OTBETHl HAa BCE YTOYHAIOLIME BONpOChL. [loAroTtoBka M 3amyTa WHUIMATUBHONW KypCOBOH pabOTHI
ABJISIETCS peuMyInecTBoM. OLeHKa «yZOBIECTBOPUTENILHO (3)» BBICTABIAETCS 00ydaroIeMycsi, €Cli B
xofie 6eceibl OH BEPHO, HO HE HCUYEPIBIBAIOLICE JETAIbHO OTBETWII Ha OAuH (1) MPOM3BONIBHBINA BOIPOC
U3 BBILE [PHUBEACHHOIO TNepeyHs (HE OTBETHJ Ha yTOUHsIomMe Bompochl). OneHka
«HEYIOBIIETBOPUTENHHO (2)» BhICTaBIsIeTCS 00yUaromeMycsi, eCit B XoJie 6eceibl OH HE CMOT OTBETUTD
HU Ha OIWH NPOM3BOJBHBII BONPOC W3 BHINIE NPHUBEACHHOTO IEPEYHs, HO CMOI OTBETUTh Ha
HABOJIME BONPOCHI M BOMPOCHl C «moAckazkamm». OueHka «HeynoBieTBoputesnbHo (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 MaTepuaIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOJUTCS 110 UTOraM TEKYyIIEH yCIeBaeMOCTH U CIauu MPAKTUICCKUX
3aJaHUH, IPEeAyCMOTPEHHBIX POrpaMMON JUCLUIUIMHBL, IIyT€M OpraHU3aliy CIEIHAIbHOIO OIIpoCca,
MPOBOJMMOTIO B YCTHOH MJIM MMCBMEHHOM (popMe, a TaKkkKe 3alIUTOH BBIITYCKHOTO MPOEKTA.



