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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpOFpaMMHaH HUHXXCHCPUS C UCITIOJIb30BAHUEM C++
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIG TCXHOJIOTHH U CUCTEMBI CBA3HU
IIpO(l)I(IJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
HeHTp oOpazoBarenbHbIX nporpamm OPKT

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsbl: 0 yac.
nabopatopHbie 3aHsaTus: 60 yac.

CamocrositenpHas pabdora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmuecTBo KOHTPOJIBHBIX padoT, 3a1aHui: 2

[Iporpammy cocraBui: N.C. MakapoB, acCUCTEHT

[Iporpamma obcyxieHa Ha 3aceflaHuy IieHTpa oopa3oBarenbHbIx mporpaMm ®PKT 08.11.2024



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.

3agaum AUCHUILIMHBI
- ¢opmupoBaHue y 00yJaONMXCs 3HAHUN 110 IPUMEHEHHIO TEXHOJIOTH (hpeiiMBopka Boost;
- ¢dopmupoBaHne y OOyYalOIIUXCS 3HAHWKA 1O NIPUMEHEHHIO TEXHOJOTHH MapajuleIbHOTO
IPOTrPaMMHpPOBAHMS, B TOM 4YHCJIe OMOIMOTEKM MHOTOIOTOYHOTO NPOrPaMMHUPOBAHUS, BXOIAIIEH B
cocras STL;
- TIOBBIIIEHHE KYJIBTYpBl IPOTPAMMUPOBAHUS: YMEHUE CTPYKTYpHUPOBATh TEKCT MIPOrPaMMBI, BBIACTATH
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
HaIKMCaHUs BBICOKOKAYECTBEHHOTO KOJa IPOMBIIIIIEHHOTO YPOBHSI.

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

VK-1.2 OcymecTBisier MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
aHaJIN3 MPOOJIIEMHBIX CHTYallUil HA OCHOBE
CHCTEMHOTO TI0JIX0/1a, BEIpa0aThIBATh
CTpaTeruro AeUCTBUI

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN

JEATEeIbHOCTU
YK-6 Criocoben onpenensite U peann3oBbiBath |YK-6.2 OueHuBaer CBOIO JeSTENHHOCTh, COOTHOCHUT IICIH,
IPUOPHUTETH! COOCTBEHHOM JIEATENBHOCTU U CIOCOOBI M CPEICTBAa BBINOIHEHHS JAEATEIBHOCTH C €€
CII0COOBI €€ COBEPLICHCTBOBAHUS HA OCHOBE pesyabraraMu

CaMOOLICHKH

OIIK-2 CrocobeH peaTn30BbIBaTh HOBBIE OIIK-2.2 Bnageer HaBbIKaMU — pealM3alldd  HOBBIX
MPUHIIAITBL ¥ METO/IbI HCCIICI0BAHMUS NPUHIMIIOB M METOJOB HCCIECIOBaHHA B COBPEMEHHBIX
COBPEMEHHBIX HH(OKOMMYHHKALUOHHBIX MH()OKOMMYHHKAIIHIOHHBIX CUCTEMAX U CETAX

CHUCTEM M CETEH PA3IMYHBIX TUIIOB IIEPENAYH, OIIK-2.3 Bmameer TmepenoBbIM  OTEYECTBEHHBIM H
pacrnpezesnenus, 00paboTKu 1 XpaHEHHUS! 3apyO€KHBIM ~ ONBITOM  HCCIEJOBaHHUSA  COBPEMEHHBIX

uHpopmauu MH()OKOMMYHUKALIMOHHBIX CUCTEM




OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIOJIb30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBBIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHANTBHOM IESTENbHOCTH

OI1IK-3.2 CriocobeH crcTeMHO aHAIM3UPOBATh MOYYEHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENECKAE METOABI
OpU pPEUIeHUH HOBBIX 3a/ay, INPUMEHAS 3HAHHUA B
pa3IMYHBIX 001aCTIX HAYKH U TEXHUKU

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

[IK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
myONMKauy HAy4HbIX cTaTedd W (WiId) ydacTusi B
KoH(epeHIusIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

I1K-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- (yHnameHTanbHbIE TNPUHIMIBI M TEXHUKH IPOCKTHPOBAaHMSA U Pa3pabOTKH MPOrpaMMHOTO

o0ecrieyeHHs IPOMBILIJICHHOTO YPOBHS;

- BOBMOXXHOCTH HEKOTOPBIX CIICIIUAIN3UPOBAHHBIX OnbOHnorek dpeiimBopka Boost;

- TCEXHOJOTHUHU MapaJlUICJIbHOIO MTpOoTrpaMMHUpPOBAHUA,

npoueccaMm U IMOTOKaMU;

OCHOBAaHHBIC Ha BSHHMOHCﬁCTBHH MCXKIAY

- IPUMUTUBBI CHHXPOHH3AIIUU ITIOTOKOB U CPCACTBA oOMeHa JaHHBIMU MCXKY NOTOKaMHU.

YMETB:

- WCIIONIb30BaTh HEKOTOPBIE HEOOXOMUMEBIEC MPU MPOCKTUPOBaHUH MpoMbinuieHHOTo [10 TexHomornu
Ha 0aze ¢peiiMmBopka Boost, Hanpumep, Boost.Log, Boost.Filesystem, Boost.Locale u ap.;

- UHTErpUpOBaTh KOJ, HAIMMCAHHBIA Ha JPYTHX S3bIKAaX MPOrpaMMuUpoBaHus (Hampumep, Ha Python 3),
B nipuiiokeHue Ha C++, B vacTHOCTH, ¢ toMosio Python C/C++ API n 6ubnuorexu Boost.Python;

- paspabatbiBaTh JUHaMU4eckue Oubimmnorexu ¢ nomousio WinAPI u 6ubnuorexku Boost. DLL;

- pemarh 3a7a4u MO aHaJU3y U 00paboTKe CTPYKTYPUPOBAHHOTO U HECTPYKTYPHUPOBAHHOTO TEKCTA HA
€CTECTBEHHOM S$3bIKE, B YAaCTHOCTH, MHUCATh JICKCMYECKHE aHAIM3aTOphl W TeHepaTtopbl Ha Oase
Boost.Spirit, ucrons30BaTh aarOPUTMBI JJisi pabOTHI CO CTPOKAMH M BBIIIONHATH pa3OMEHHE TEKCTa C

Boost.Tokenizer;

- IPOEKTUPOBATH MPUIOKEHHE M pa3padaTbiBaTh aJrOPUTMBI (B TOM uucie u anroputmsl NLP) c
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIPOLIECCHOM PEXHME;

- MCIIOJIb30BaTh IPUMUTHBBI CUHXPOHU3ALMHU JJIs1 OPraHU3aM1 MHOTOIIOTOYHbBIX BBIUMCIIEHUN;

- HCIOJb30BaTh CPEICTBA MEKIPOLECCHOTO B3auMonehcTBus Ha Oase Boost.Interprocess u

Boost.MPI;

BJIAJIETh:

MIPUMEHSTH MOJIyYEeHHbIC 3HAHUS I IPOEKTUPOBaHus U pazpabotku [10 npoMbIIEHHOTO YPOBHS;
HNPUMEHATH MTOTy4YEeHHbIC 3HAaHUS IIPU pa3paboTKe BBICOKOIIPOM3BOANTEIBHBIX CUCTEM;
MIPUMEHSTH MOJIyYEeHHBIC 3HAHUSI [IPH pa3padOTKe anropuTMoB U cpenctB NLP.

- TEPMUHOJIOTHEH W OCHOBHBIMH MHCTpyMEHTaMu ¢periMBopka Boost n OuOimorex mapasuieabHOTo
MpOrpaMMHPOBaHHUs, IpeicTaBieHHbIX B Boost u STL.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJ€HHOI'0 HA HMX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopar. padoTeI Camocr.
P PAL P pabora
1 IloBropenue sinpa C++ 2 4




2 WHTennekryanbHble yKa3aTeau 4 8
3 [TocnenoBarenbHbIe KOHTEHHEPHI 4 8
4 ACCOI{I/IaTI/IBHBIe U HEyNOpsAJ04YEHHbIE 4 ]
KOHTEHHEPHI
5 ANTOpUTMBI CTaHIAPTHON OMOIHOTEKH 4 8
6 Crpoku 4 8
7 ®dopmarsl XpaHeHUs 1 00OMEHA JaHHBIMU 4 8
8 MHOronoTo4HOCTH 4 8
9 CpencTBa CHHXPOHU3ALUHU 4 8
10  |MexnpoueccHoe B3auMOJCHCTBHE 6 12
11 CereBoe B3aUMOIENCTBHE 6 12
12 |Mynsrumenuiinas 6ubnuorexka SFML 14 28
Hroro yacos 60 120
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemectp: 1 (Ocennuii)

1. [ToBTOpenue sapa C++

[ToBropenue simpa C++, moaroroska Boost k pabore B MSVS, usyuenune ocHoBHbIX komaHa Git B

SmartGit.

2. nTennexTyanbpHble yKa3areiu

WuTennekryanpHble yKa3aTelnd, ajloKaTopbl, UTEpaTtopbl, paboTa co cTaHAApTHON OUOIUOTEKOH

chrono.

3. IlocnenoBaTenbHble KOHTEHHEPHI

[TocnenoBarenbHble KOHTEHHEPHI CTAHAAPTHON OMOIMOTEKH, Maphl U KOPTEXKH, IUKINIECKUil Oydep

Boost.

4. AcconiaTUBHBIE U HEYTIOPSA0YEHHbBIE KOHTEHHEPHI

AccolMaTuBHBIC W HEYNOPSJIOYCHHBIE KOHTCHHEPHl CTaHJApTHOW OHONMMOTEKH, XdIII-TAOHIIbI,
Boost.Multiindex.

5. AJITOPUTMBI CTaHIAPTHOW OMOINOTEKN

ANTOPUTMBI CTaHAAPTHON OMOIMOTEKH, UTEPaTOPbI, TeHEpaTopsl ciayyainbix uncen C++11, Boost
Graph Library.

6. Ctpoku

Ctpoku, 06paboTKa CTPYKTYPUPOBAHHOTO TEKCTA, PETYISPHBIC BHIPAKEHHS, TEHEPATOPHI U MapCephl
Boost Spirit.

7. q)OpMaTBI XpaHCHUA U oOMeHa JaHHBIMH

®opmatsl xpaHeHus: © oomena manHeiMu JSON, XML, pabota ¢ (aiioBoil cucTemMoil, MOTOKH
BBO/Ia-BBIBOJIA.



8. MHOIroOIoTO4YHOCTE

MHOTronoTOYHOCTh CTaHJAPTHOM OMONIMOTEKH, MEXaHU3M OyIyIIMX pPe3yJibTaToB, NapaijelbHbIe
AITOPUTMBI.

Cemecrtp: 2 (Becennuit)
9. CpencTBa CHHXpOHU3AIHU

CpC,Z[CTBa CI/IHXpOHI/ISaL[I/II/I, MBIOTCKCHI, YCJ'IOBHBIC HepeMeHHLIe, HapaJ'IJ'ICJ'IBHLIC CTPYKTypBI JaHHBIX,
AT/

10. MexIpolieccCHOE B3aMOJEHCTBHE

MexmnporieccHoe — B3auMoOeiicTBUE, pasdenseMas [amsaTh, memory mapping, cpeicTsa
CHHXPOHU3AIINH.

11. CeTeBO€e B3aMMOAEHCTBHE

CereBoe B3aumozeiicTBue Ha 6a3e Boost.Asio, ocaoBel TCP/IP, endpoint, socket, pazpemenne DNS
UMEH, OIlepaluy BBOJI-BBIBO/IA, CHHXPOHHBIE M ACHHXPOHHBIE OIIepalty.

12. Mynerumenuitnas oubmmoreka SFML

Mynerumenuiinass ouonuoreka SFML, pa3paOoTka pa3HOTHUITHBIX WIPOBBIX IPHIOXKEHUH, carep,
3MeiKa, MaTeMaTH4eCcKoe MOJICIIMPOBAHUE OTACIBHBIX (PU3HMYCCKHUX SBICHUI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

KoMIiproTepHbIi Ki1ace, OCHAILEHHBIH MYJIBTUMEIUA-IIPOEKTOPOM U SKPAHOM UJIHU TEJIEBU30POM.
6.IlepeyeHnb pexoMeHYeMOM JINTEPATYPHI

OcHoBHas 1uTeparypa

1. S3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue ans
By30B] /beepn Crpayctpyn ; niep. ¢ anr1. nog pen. H. H. Mapteinosa. -M., BUHOM, 2017

2. S3bik mporpammupoBanusi C++ i npodeccruoHaioB, DIeKTPOH. Bepcus ned. myonukanun / b.
Crpayctpyn. — Mocksa, UHTYUT, 2016

JomnonHurensHas aureparypa

1. llporpammupoBanue Ha C++ [INEeKTpOHHBIN pecypc], DNEKTpoH. Bepeus nied. mybnukaruu / H.
Hetin, Y. Yumsz, M. Xeauurton. — M., IMK Ilpecc, 2007

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

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

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

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



Ha naGoparopHsIx paboTax HCIOIb3YIOTCS MYJIbTUMEIUIHBIE TEXHOJIOTUH, BKIIOUasi IEMOHCTPALUIO
Npe3eHTAlUN.

B nporiecce camocTosTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeAcTB, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda u jp.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIJINHBI (MO)_Iy.Tlﬂ)

OO6yuaromuiicsi Kypcy JOJDKEH OCBOUThH CTaHIAPTHYIO OMOIMOTEKY si3bIKa nmporpammupoBanus C++ (Ha
ypoBHe ctanaapra 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 HAYYUTHbCS NPUMEHSTH IOJyYCHHbIC 3HAHUS Ha
IIPAKTHUKE.

OcBoeHue Kypca HE CBOAMUTCA TOJBKO K IOCEUICHHUIO 3aHATUH. OCHOBOM YCHEIIHOIO IPOXOXKICHUS
Kypca SIBISIETCSl CaMOCTOsATENIbHAS paboTa 00yJaroerocs, KOTopast BKIIOUaeT B ceOsL:

- BBIIIOJIHEHHUE €KEHECNIbHBIX IOMAIIHUX 3a/1aHUi;

- IpopabOTKy MPUMEPOB MIPOrPaMM C 3aHATH;

- U3y4EHUE JIOTIOIHUTEIBHBIX MAaTepHaIOB 110 MOHOTPaUsIM, CTAThSIM U CIIPABOYHHUKAM.

PykoBOACTBO W KOHTPOJNb 3a CaMOCTOSATENBHOM paboOTON CTygeHTa ocyuiecTBisieTcss B (opme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OOoJbIIe
3agau. Ilpu pemieHun 3agad CTOMT aKLIEHTUPOBAaTh BHUMAaHME HA KAaueCTBE HAlMCAHHOIO Koja U
3¢ HEKTUBHOCTH aJTOPUTMOB U CTPYKTYP JaHHBIX.

[Ipu monroroBke Kk 1a00paTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSITH paHee M3YUYEeHHBIE OCHOBHBIC
MoHATHS. B Hauame 3aHATHs, KaKk NPaBWIO, MPOBOJAUTCS KopoTkoe (5-10 MHHYT) TOBTOpEeHHE
Marepuaiga mpomeqmuux 3aHATHi. OOBIYHO NPUACPKUBAIOTCS CIENYIOIEH CXEMBL: H3y4YCHHE
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 3aTpynHeHUM U3ydeHUs OTHENIBbHBIX TEM, BOIPOCOB, CIELYET
o0pamarscs 3a KOHCYJABTAlUSIMH K MPETo1aBaTelIio.

BeimonHeHne IOMAaIIHMX 33JaHUM  sBIsieTcss oOs3arenpHBbIM. JlomamiHue 3agaHusi MOTyT OBITh
YaCTUYHO WJIM NOJHOCTBIO 3aMEHEHBI TI0 PEIICHHUIO MPETNOoAaBaTesisi Ha HECKOJIBKO KyPCOBBIX MPOEKTOB.
Crioco6 odopMIteHUS B OTIIPABKH paboT coo0IaeTcs MpernoiaBareieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
HEeHTp oOpazoBarenbHbIX nporpamm OPKT
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: N.C. MakapoB, accUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS

[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpeaBUAS PE3YJbTaT KaKJOro M3 HHUX U OLEHUBAas HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
TPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopManun

OIIK-2.2 Bnmageer HaBbIKAMH  pealu3alil  HOBBIX
MNPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMaX M CeTAX

OIIK-2.3 Bmameer mepenoBbHIM  OTEYECTBEHHBIM H
3apyOeKHBIM  OIBITOM  HCCIEJOBAaHUS  COBPEMEHHBIX
MH()OKOMMYHHUKAITMOHHBIX CUCTEM

OIIK-3 Cnocoben npuobperarh, 00padaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UIEH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHATLHOM ESTENbHOCTH

OI1IK-3.2 CiocobeH crucTeMHO aHAIM3UPOBATh MOYYEHHYIO
nH(POPMALIMIO, HCIIONB30BaTh HMCCIEIOBATENLCKUE METOABI
OpU pEUIeHUH HOBBIX 3a/ay, INPUMEHAS 3HAHHUA B
pa3IMYHBIX 001aCTIX HAYKH U TEXHUKU

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

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
nyONMMKauy HAy4HbIX cTaTedd W (WiIM) ydacTusi B
KoH(epeHIusIx

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare usydenus nucuuiinsbl «lIporpaMMHas mHXeHepus ¢ ucnoib3oBanueM C++y» oOydaromuiics

JOJIKCH:

3HATb:

- (¢yHZaMEHTANbHbIE NPUHLIMIIBI M TEXHUKH MPOCKTHUPOBAHUS U Pa3pabOTKA MPOrpaMMHOIO

o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;

- BO3MOXXHOCTH HEKOTOPBIX CIICUAIN3UPOBAaHHBIX OMOnnorek dpeiimBopka Boost;

- TEXHOJOTMH [apajlIeJIbHOIO IIPOrpaMMHpOBAHUS,

nponeccamMu M NOTOKaMu;

OCHOBAHHBIE Ha B3aMMOACUCTBHH MEXIY

- IPUMUTHBBI CUHXPOHU3AIIUU [IOTOKOB U CPEACTBA oOmeHa JAaHHBIMU MEXKAY IMOTOKaMU.

yMeThb:



- HUCIIOJIb30BaTh HEKOTOpBIE HEOOXOIMMBIE NMPHU MPOEKTUPOBAHUH NpoMmblnuieHHoro 10 TexHomorun
Ha 0aze ¢peiiMmBopka Boost, Hanpumep, Boost.Log, Boost.Filesystem, Boost.Locale u ap.;

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

- paspabarbiBarTh JUHAMUYEeCKUe OMOIHOTeKH ¢ omonsio WinAPI n 6ubnuorexkn Boost.DLL;

- pemark 3a7a4u 1O aHaJIu3y U 00paboTKe CTPYKTYPUPOBAHHOTO U HECTPYKTYPHUPOBAHHOTO TEKCTA HA
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl W TeHepaTtopbl Ha Oase
Boost.Spirit, HCIIOIB30BaTh ANTOPUTMBI Uil Pa0OTHI CO CTPOKAMHU ¥ BBITIOJIHATH pa30OWEHHE TEKCTa C
Boost.Tokenizer;

- TPOCKTUPOBATh MPUWIOKEHUE W pa3padaThiBaTh aarOpUTMBI (B TOM uuciie W anroputmbl NLP) c
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIIPOLIECCHOM PEXHIME;

- HCHOJIB30BaTh MPUMUTHBBI CHHXPOHU3AIMH JIJIsl OPraHU3allid MHOTOIIOTOYHBIX BBIYHCIICHUIA;

- UCTIONB30BaTh CPEICTBA MEKIPOLIECCHOIO B3amMmopelcTBus Ha 0Oaze Boost.Interprocess u
Boost.MPI;
- TIPUMEHSTh NOJyYCHHbIC 3HAHUS IS IPOSKTUPOBaHUA U pa3paboTku [10 MpOMBIIITIEHHOTO YPOBHS;
- TPUMEHSTH MOJTYUYCHHbIC 3HaHUS NPHU pa3paboTKe BEICOKOPON3BOJUTEIBHBIX CUCTEM;
- TIPUMEHSTH MOTYUYSHHBIE 3HAHUS TIPU pa3paboTke anropuT™MoB u cpeacts NLP.

BJIaJeTh:

- TEPMHHOJIOTMEH M OCHOBHBIMH HHCTpyMeHTamu (peiiMBopka Boost m Oubnmorex mapaienbHOro
MPOrpaMMHpPOBAaHUs, peacTaBieHHbIX B Boost u STL.

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

[TpumMepsl KOHTPOIBHBIX BOIPOCOB I TEKYLIETO0 KOHTPOJISI OCBOCHUS MaTeprana:
1) Koraa ncnonb3yroTcsi KOHTEHHEPHI THIIA MHOXKECTBO M OTOOpakeHue?

2) KakuMm TpeOOoBaHUSIM JIOJDKHA YIOBIETBOPSATH KAY€CTBEHHAS XAII-(QYHKIUS?

3) 13-3a yero B x3UI-TabIUIaX BOSHUKAIOT KOJUTM3UHM U KAK MOYKHO MX Pa3peIinTh?
4) IToueMy CIIO’)KHOCTh OCHOBHBIX Omepanuii X3mi-tabmumil B xyamem ciaydae O(N)?
5) Uto no3BoJIsIET clienaTh HHCTPYMEHT co3JaHus KoHTeiiHepoB B Boost.Multiindex?

IIpumeps! yripa)KHEHHH Ha TIPOBEPKY 3HAHMM:
1) Ipennoxure X3m-(QYyHKIMIO A X3UIMPOBAHUS YHCENl C IUIABAIOIICH TOYKOH M Ompeneiure ee
CBOMCTBA.

2) Hccnemyiite SKCIEpUMEHTAJIbHO pa3MepHOCTh xoul-pyHkium u3 Boost. Tloctpolite rpaduk
3aBHCUMOCTH YHCJIa KOJUIM3UH OT KOJ-Ba SK3EMILISPOB.

3) Onepauus BcTaBku B KoHTeiHep std::set umeer cioxkHOCTh O(logN). Crenepupyiite N ciydailHbIX
qucie ¥ 100aBbTe UX B KOHTEHHep. C MOMOIIbI0 TaliMepa OLIEHUTE aCUMIITOTHKY aJITOPUTMA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB IS cAaYH AU PepeHIIMPOBAHHOTO 3aUu€Ta B OCEHHEM CEMECTpE:

1. OOBsSICHUTB OTJIMYHMS IOTOKA U MpoLIecca.
2. Yto Takoe anmnapaTHbII napauiean3m?

3. Kakme cpemncrtBa MHOTOMOTOYHOTO MPOTPAMMHPOBAHHUS HWCHOIH30BAIMCH MPOTPAMMUCTAMU JIO
Beixoma C++11?

Yro Takoe KOHTEKCTHOE MEPEKIIIOYCHNE U KOT/Ia OHO TOsBIIseTCA?

Kakue ecTs moaxozp! kK opraHu3aliuy napauienan3ma?

Kakue nmpenmyIectBa 1 HEAOCTATKHU y Mapajulesin3Ma 3a c4eT HECKOJIbKHUX MPOLECCOB?
Kakue nmpenmyinecTBa n HEAOCTATKHU y Mapajuiesin3Ma 3a c4eT HECKOJIBKHUX MOTOKOB?
3aueM Hy>XeH mapajuieau3m?

NS .

9. UYro taxkoe nauoma RAII u yem ona nosnesHa?
10. Kak co3garh MOTOK ¥ KaKue apryMEeHThl MOYKHO IepeIaTh KOHCTPYKTOPY IMOTOKa?
11. Kak 3acTaBuTh MOTOK paboTarh B (GOHOBOM pexume?

12. Kak rapaHTupoBarh, 4YTO MOTOK 3aBEPIIAECTCS 10 BHIXOAA M3 (YHKIMU HA BCEX BO3MOMKHBIX ITyTSIX
WCIOJHEHUS, KAK HOPMAJbHBIX, TAK U B PE3YJbTaTe UCKIIOUCHUS?



13. Kak koppekTHO mepenarh napaMmeTp (yHKIIMH TOTOKA MO CChUIKE?

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

15. Kakue cimyxeOHbIe omepanuy (KOHCTPYKTOPBI/OMEpaTopbl) CTAJIO BO3MOXKHBIM HCIIONB30BaTh CO
cragaapra C++11? YUro onu genator?

16. IlpuBecTr mpuUMepHI IEPEMENIAeMbIX, HO HE KOITUPYEMBIX THIIOB.

17. Kakue TUIBl YMHBIX yKa3aTellell UMEIOTCS B CTaHAapTHOM oubnuoreke C++?

18. Kak y3HaTh 4YMCIIO MOTOKOB, KOTOpbIE MOTYT paboTaTh Ha JaHHON MallluHE MO-HACTOALIEMY
napasuieiabHO?

19. TIpn kakoil paboTe HECKONBKMX IOTOKOB C DPa3le/ieMbIMU JAAHHBIMH HE BO3HHUKAET HHUKAKHX
npo0JieM U He TpeOyIOTCs JOMOIHUTEIbHbIE CPEICTBA CHHXPOHU3AIMN?

20. Yto Takoe MHBAPUAHT MPHUMEHUTEIHHO K MPOrPAMMHUPOBAHHIO?

21. Yro Taxkoe COTOSIHME TOHKHU U KaK ero u30exarsb?

22. YUro takoe MbtoTekc? Kakue mpobiaeMbpl MOTYT MOSIBUTHCS TIPU UCTIONB30BAHUMH MBIOTEKCOB?

23. Uro takoe B3anmoOiIokupoBka? Kak ee MOXKHO IOCTUYB?

24. Kak MOHO "ipoOuTh Opelib B 3amuTe” JaHHBIX MBIOTEKCOM, T.€. MOIU(HUIIUPOBATH B CTOPOHHEH
(YHKUMM TaHHBIC, HAXOAIIMECS MO 3aIUTOl MploTekca? Kak He JomyCcTUTh Takol cUTyaunn?

25. OOBSICHUTD COCTOSIHME TOHKH, BHyTpEHHE mpucylield nHtepdeiicy knacca std::stack. Kak moxxHO
ero u3oexarnp?

26. Kak oOecneuuTh OTCYTCTBHE B3aMMOOJOKHPOBKH, KOrJa TpeOyeTcs 3aXBaTUTh HECKOIBKO
MBIOTEKCOB?

27. CKOJBKO MBIOTEKCOB MOXKET OIHOBPEMEHHO 3axBaTtuTh QyHKIu std::lock? Kakoit MmexaHu3M si3bIKa
[I03BOJISIET ITO CHENATh?

28. Yro Takoe std::lock guard, mouemy wucmomszyercs oH, a He MeToabl lock-unlock mbroTekca
BBIOpaHHOTO KJacca?

29. OObscHUTH cuHTaKcuc odopmieHus JsiMOaa BelpakeHus. Korma ynoOGHO UCmoONb30BaTh
nsIMOJIa-BBIpaKEeHUs ?

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

31. Yto Takoe uguoma SFINAE? Kak ona peanusyercs B C++?

32. Yro Takoe rvalue cCBbIIKH, YeM OHM OTIIMYAroTcs ot lvalue ccuiok?

33. Kak nanucats OJJUH KOHCTpYKTOp, KOOTphIE MOXKET NpPUHUMaTh N IapamMeTpoB, KaXKIbld U3
KOTOPBIX MOXET ObITh Kak rvalue, Tak u lvalue? Uro o3Hauaer moHsTHe "yHUBEpcajdbHas CChUIKA"?
[Tonckaszka: uro o3HayaeT npsAMas nepenada u kak peanusyercs uauoma SFINAE B C++?

34. Yro Takoe rpaHyJIIpHOCTH OJOKUPOBKH U MIOYEMY Ba)KHO MPABUIIBHO €€ BRIOUPATH?

35. Yro Takoe "marTepH ¢ ABOWHON MPOBEPKOI" U MOYEMY OH MeYalbHO N3BECTEH?

36. Kak KOppEKTHO OCYLIECTBUTH OJHOKPATHBIM BBI30B HEKOTOPOH (YHKUIUH B MHOTOIIOTOYHOM
MIPHIIOKEHUH?

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

38. Uro Takoe condition variable, kKakxie OCHOBHBIE METOIBI HMEET 3TOT KJIACC U KAK UX UCIIOIL30BaTh?

39. Kak xoppekTHO "u3roraBnuBars" yMHBIC yKazatenu? [lpuBectu mpumep, Koga NpUMEHEHHE new
MOJKET IIPUBECTU K YTEUKE IaMsITH.

[TepeueHb KOHTPOIBHBIX BOMPOCOB IS cllauk AuddepeHIIMpoBaHHOTO 3a4eTa B BECEHHEM CeMeCTpe:

1. Kak 3amycTuth acMHXpoHHYIO 3amauy? Kakue aprymMeHThl MOXHO TNepenarb KOHCTPYKTOpPY
ACHHXPOHHOM 3a1aun? B ueM oTiiM4ne OT apryMeHTOB, MepeaBaeMbIX KOHCTPYKTOPY MOTOKa?

2. B uem mpenmyiiecTBa MCHIONB30BAaHUS MEXaHW3Ma aCHHXPOHHBIX 3a[ay Iepen SBHBIM CO3IaHUEM
MOTOKOB mocpencTBom std::thread?

3. Uro takoe mexaHu3M Oymaymux pe3ynbraroB? Kak oH peanmnszoBan B C++ (Kakue MeETOZBI, Kak
WHUIAATU3UPYETCS)?

4. Kakue cpenctBa reHepaliy CIy4aiiHbIX YUCell IpeaocTaBiier oubnuorexa C++11?

5. Kaxwue uetsIpe anemMenTa HHPOPMaLUH T0JHKEH IPEIOCTaBIATh KI1acC 4acoB?

6. Yro takoe crabunbHble yackl? Korga ux Hago ucnons3oBark? Kakue ects emie yachl?

7. Kak 3ameputb Bpems paboThI parMeHTa Kojia ¢ moMoIibio oudmmorexu C++117



8. OObsicHUTH anropuTM quicksort B cTiiie GyHKIIMOHATHLHOTO MPOTPAMMHUPOBAHHS C UCTIONB30BaHUEM
MeXaHHU3Ma aCHHXPOHHBIX 3a71ad.

9. Kakasg cBs3p MeXAy HaHHBIMH, OOBEKTaMU M sUeikamMu maMaTtu? PaccMoTperh pasHble THIIBI
00BEKTOB M KaK OHH XpaHATCs (UHCII0, CTPOKA, TIEPEUUCIICHUE).

10. Yto Takoe aToMapHBbI€ OTIEpAIlUH U aTOMapHBIE THUIIHI JaHHBIX ?

11. Mcnonp3ytoT JIn oTnepanyy aTOMapHbBIX TUIIOB BHYTPEHHIOIO OI0KMPOBKY? Kak mpoBepuTh Hammuue
6nokupoBku? Kakoii THII rapaHTHPOBaHHO HE UMEET OJIOKMPOBOK Ha BCEX cUCTEMax?

12. Kakue ¢yHKUMH-1wIEHB NPUCYTCTBYIOT B Kiacce std::atomic < T > c¢ mo0bim Tunom T? Kaxue
METO/Ibl M OTIEPaTOPBI JOOABIISAIOTCS, €CJIN 3TOT THUII - UHTETPAIbHBIN MM THII yKa3aTems?

13. Ha xakue Tpu Kareropuu pa3ouThl onepaiui paboThl ¢ aTOMAaTPHBIMH THIIAMU JaHHBIX ?

14. Omnucar, Kak paboOTalOT oOlEpaldud TUNA CPaBHUTh-M-0OMeHsTh. [lpuBecTn mnpumep
WCIOJIb30BAHUS TAKOU OIIEpaLHH.

15. Kak ¢ momoIipio aToMapHbIX Olepannuii peain3oBaTb KOHCTPYKTOP, KOTOPBI MOXET ObITh BbI3BaH
TOJIKO OTHOKPATHO?

16. Ha3Barb BapuaHThbl yHOPSIOUEHHS JOCTYIA K AMSITH.
17. Kaxoe ynopsoueHue namMsaTy MoJpa3yMeBaeTcs 10 YMOJIUYaHUIO B aTOMAapHBIX onepanusax?

18. Uto Takoe mocienoBaTeNbHO COTIACOBAHHOE YIOPSAJOYEHHE AOCTyMa K naMatu? Yem oHO XOpoIlo,
KaKHe HaKJIaJHble PACXOAbI MOSBIISIOTCS?

19. Yto MOXHO cKa3aTh 00 OTHOCHTEIHHOM IOPSIKE ONEpaluid B pa3HBIX MMOTOKaX MPHU OCIa0IIEHHOM
YIOPAI0YEHUH?

20. YUto Takoe Gapbepbl (MCHHO), YeTO OHU MO3BOJISIIOT JIOCTHYb, KAK X CO37IaBaTh?

21. Yto maet mMonenb ynopsiioueHus acquire-release (0ObSCHUTB, Pe3yJIbTaThl KAKUX ONEpaLluil U Te
OynyT BuAHBI)? AHAQJIOTHIO C KaKUM MEXaHH3MOM MOXKHO TPOBECTH Ul HCIIOIb30BAaHHS TaHHOU
Mozenun?

22. Kakast cTpyKkTypa JaHHBIX Ha3bIBa€TCs MOTOKOOE301acHO! (00BSICHUTH TOAPOOHO)?

23. B 4yeM HeIOCTaToK MPOEKTHPOBAHM, K MPUMEPY, MOTOKOOE30MacHONW odepenr, OCHOBAaHHON Ha
std::queue? Kak cnemyer u3MeHHUTh TIOAXO/ K TPOSKTUPOBAHUIO?

24. Kakue BOMpOCH cleayeT 3a/1aBarh cede Mpu MPOEKTHPOBAHUM MApaUICNbHBIX CTPYKTYpP JaHHBIX
0e3 OJIOKUPOBOK?

25. Kakue cTpyKTypbl JaHHBIX Ha3bIBAIOTCSI HEOJOKUPYIOIUMU?

26. Kakue cTpyKTypbl JaHHBIX Ha3bIBAIOTCSI CBOOOTHBIMU OT OJIOKUPOBOK?

27. Kakue cTpyKTypBbl JaHHBIX Ha3bIBAIOTCSI CBOOOIHBIMU OT OXKUJAHUSA?

28. Kakue miirocsl 1 MUHYCHI UIMEIOT CTPYKTYPBI JaHHBIX 0e3 OJIOKMpOBOK?

29. Uro Takoe akTMBHAs OJIOKMPOBKA, 110 KAKUM IIPUYMHAM OHA BO3HUKAET?

30. Yrto Takoe peKypCHBHOE paclpeleieHue JaHHbIX (IPUBECTH MPUMEP aJTOPUTMA, HCIIONb3YIOIIETro
3Ty cxemy)?

31. OObscHUTD sBIIEHHUE TIepeOpackIBaHMs K31IIa U JIOXKHOTO pa3AeIeHus Ha IPUMEPe MAacCHBa, KayKIbIi
3JIEMEHT KOTOPOTro 00padarkiBaeTCsl OTAEIBHBIM HenoaHuTeneM. Kak nzdexars 31oil npobiemsbl?

32. Kak wmexaHu3M Oyoylmmx pe3yjibTaToB IIOMOTraeT Jenarb Koj Oe30macHee OTHOCHUTENIBHO
UCKJIFOUEHUH?

33. Yro mormmMaeTcs noj Macmrabupyemocthio? ChopMmynupyiite 3akoH Amania.

34. Kak xoppekTHO peanu3oBars uauomy plmpl? IloueMy miioxo KCIoib30BaTh BCTPOSHHbBIE YKa3aTen
B CH-CTWJIE U KaK TOOUTHCS COOMIONEHNS JTOTMYECKOH KOHCTAHTHOCTH?

35. Yro Takoe myn MOTOKOB, KaK paboTaeT NpoCcTeHIuii mymn?

36. Kak obecrieunTs OKUJaHUE 3aBEPILCHUS 3a]1a4 B ITyJIE TIOTOKOB?

Kputepun onennBanus

Onenka  "oTIMYHO 10y BBICTABIISIETCSI  CTYAEHTY, IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NMpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka "ormnaHo (9)" BhICTaBISIETCS CTYIEHTY, IOKA3aBIIeMy BCECTOPOHHHE, CUCTEMAaTH3UPOBAHHEIE,
1yOOKHe 3HaHUS y4eOHOM MporpaMMBbl TUCHHUILIMHBI 1 YMEHUE YBEPEHHO MPUMEHSTh UX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.



Onenka  "ommuao  (8)" BBICTABISIETCSl  CTYIEHTY,  IIOKa3aBIIEMY  BCECTOpPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Omnenka "xopomo (7)" BBICTaBISIETCS CTYIACHTY, €CJIM OH TBEPJO 3HAET Marepuai, TPaMOTHO U IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTH IOJy4YCHHbIE 3HAHWS HA NPAKTUKE, HO HEJOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo (6)" BBICTaBISETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuaj, rPaMOTHO U IO
CYILECTBY M3JIaraeT ero, yMeeT NMPUMEHSTh MOJyUCHHbIC 3HAaHHUS Ha MIPAKTUKE, HO JIOIyCKAeT B OTBETE
WIH B PEUICHUH 337a4 HEKOTOPbIE HETOYHOCTH.

Orenka "xopoiuo (5)" BeICTaBIsA€TCA CTYACHTY, €CIM OH B OCHOBHOM 3HaeT MaTepuall, TpaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

Onenka "ymoBIeTBOPUTENIbHO (4)" BBICTABISIETCS CTYIEHTY, IIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ymoBneTBopuTendbHO (3)" BBICTABISIETCS CTYIEHTY, IIOKa3aBIIeMy (parMeHTapHBIMH,
pa3po3HEHHBIH XapakTep 3HaHWMU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TadbHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Onenka "HeymTOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYJCHTY, KOTOPBIH He 3HAET OOibllei yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeymoBnerBopuTenbHO (1)" BbICTaBISIETCA CTYACHTY, KOTOPBIH HE 3HAaE€T OCHOBHOIO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BbIX MOHATHH AMCUUIUIMHBI M BOOOIIE HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHnrpoBaHHbIN 3a4€T MPOBOAUTCS IO UTOTaM TEKYIeH yCIIeBaeMOCTH U CIauM MPAKTUYECKUX
3alaHui, IPENYCMOTPEHHBIX NMPOTrpaMMON JUCIUIUIMHEL, IyTEM OpPTaHHU3AlMK CIIENHAJIbHOIO OIpoca,
MPOBOJIMIMOTO B YCTHOM WMJIM MUCBMEHHOM popMe, a TaKkxKe 3alIUTOH BBIITYCKHOTO MPOEKTA.



