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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

- ¢opMupoBaHUE 3HAHWUU IO MPUMEHEHHUIO CIICIMATN3UPOBAHHEIX OMOMMoTek (periMBopka Boost u
TEXHOJIOTUH TMapayjieIbHOTO NPOTPAaMMHPOBaHUS, a4 TakKKe H3YYCHHE HEKOTOPBIX CHEIHAbHBIX
BO3MOXKHOCTel Onbmmoreku STL, koTophie MOTYT MOMOYh B nanbHeleM 3(h()eKTHBHO UCTIOIh30BaTh
C++ mpu TpOEKTHPOBaHWU W pa3paboOTKe MPOrpaMMHOTO OOECIEYCHHS MPOMBIIUIEHHOTO YPOBHS.
[IpumeHeHne STUX 3HAHUM MOXET TIOMOYb B HamucaHuu Oonee AG(GEKTUBHBIX IMPOTPaMM,
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.

3agaum AUCHUILIMHBI
- ¢opmupoBaHue y 00yJaONMXCs 3HAHUN 110 IPUMEHEHHIO TEXHOJIOTH (hpeiiMBopka Boost;
- (dbopmupoBanne y oOy4aromIMxcs 3HAHUM IO TNPUMEHEHHUIO TEXHOJOTUH MapajuieIbHOTO
IPOrpaMMHpPOBAHMSA, B TOM 4YHCIIe OMOIMOTEKM MHOTOMOTOYHOTO NPOrpaMMHUpPOBAHUS, BXOIAIIEH B
cocras STL;
- TIOBBIIIEHHUE KYyJIBTYpPbI IPOrPAMMHUPOBAHUS: YMEHHE CTPYKTYPHUPOBATh TEKCT IIPOTPAMMBI, BBIICIAThH
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
HaIKMCaHUs BBICOKOKAYECTBEHHOTO KOJa IPOMBIIIIIEHHOTO YPOBHSI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Koa 1 HanMeHOBaHHE KOMITETCHIUN WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHWI B 00JIaCTH HH)OPMATHKU U ONBIT W PEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
BBIYUCIUTEIBHON TEXHUKHU npodecCuoOHaTbHON e TEIHHOCTH
OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
mpo0JieMax HayKu ¥ TEXHUKHU B 00JIacTH WCCIeIoOBaHUH B 00acTi MH(OOPMATUKY Y BEIYUCITUTEIILHON
WH(POPMATUKHU U BBIYHACITUTEIBHON TEXHUKH, TEXHUKH U UX MPAKTHYECKYIO 3HAYMMOCTh

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,

MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB
OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh OIK-4.2

pelLIEHUE MTOCTABICHHON 3a/1a4U, IPOBECTU
aHaIM3 pe3yNibTara U MPeJICTaBUTh BBIBOJIBL,
MIPUMEHSS 3HAHUS U HABBIKK B OOJIACTH
MaTeMaTHUKH, €CTECTBEHHBIX HayK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTHH

Criocoben IPUMEHSTh 3HaHUE
MH()OPMAIIMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJIOTHH  JIJIs
pelIeHNs TOCTAaBICHHON 3a/1au¥, ()OPMYIHPOBAHHS BBIBOJIOB
1 OLICHKH TIOJIy4EeHHBIX PE3yJIbTaTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-4.4 Crocoben aHanmu3upoBaTh NPOGECCHOHAIBHYIO
MH(OpPMALHNIO, BBACIATh B HEH INIaBHOE, CTPYKTypHpPOBATh,
ohopMIISITH ¥ TPEACTABIATh B BHIC AaHAJIUTHYECKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU




[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uuppoBoil 00pPabOTKH CHUTHAJIOB, HWCIOJIB30BaHUSI CETH

WnTrepner, AHHOTHPOBAHUS, pedepupoBaHus,
OoubnuorpaduyecKkoro MoucKa, OMBIT PabOTHl C HAyYHBIMU
HUCTOYHUKAMU

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTHYECKUH anmnapar ¥ alfOPUTMBI,

[IK-2.1 3HaeT OCHOBBI  Hay4YHO-HCCIIEOBATEIHCKOU
JEATEIIFHOCTH B 00JacTH HMH(POPMAIIMOHHBIX TEXHOJIOTHUH,
BJIaJIe€T 3HAHUEM OCHOB (QMIIOCO(PHU U METOIOJIOTHH HAYKH;
3HAHHEM METOJIOB HAayYHBIX WCCIIEOBAaHMI M HABBIKAMHU HX

MPOBEICHUS
COBPEMCHHBIE
[IK-2.2 YMeeT mpUMEHAThH MONyYEHHbIC 3HAHUS B OOJIACTH
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TeXHOIOTHH (yHIaMEHTaIbHBIX HAYYHBIX OCHOB TEOPUH MH(OpMAIMH U

pemarb CTaHJapTHBIE 3aJa4u B COOCTBEHHOH
Hay4HO-UCCJIEI0BATEIbCKON NEeSITENbHOCTH

[IK-2.3 Nwmeer MPaKTUYECKAN OIIBIT
HAay4YHO-HCCIICIOBATENILCKOW  AEATENPHOCTH B 00JacTu
WH(POPMALOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOT U

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HAThb!
- (yHIaMEeHTANbHBIC TPUHIMIIBI M TEXHUKH HPOCKTUPOBAHUS W Pa3pabOTKU IMPOTPaMMHOIO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;
- BO3MO)KHOCTH HEKOTOPBIX CIEIMATM3UPOBAHHBIX OHOMMOTEK (hperimBopka Boost;
- TEXHOJIOTUHM TapajuIeIbHOTO IPOrPaMMHPOBAHUS, OCHOBAaHHbIE HA B3aWMOJAEHCTBHU MEXKIY
MpOoIIeCCaMH U TOTOKaMH;
- TIPUMUTHBBI CHHXPOHM3AIIMH OTOKOB M CPEICTBA OOMEHA JTaHHBIMU MEXy OTOKaMH.

YMETb:
- HUCIIONIB30BaTh HEKOTOpPBIE HEOOXOANMMBIE MPH MPOSKTHPOBAaHUU IHpombliiuieHHoro 110 TexHomoruu
Ha 0aze ¢peiiMmBopka Boost, Hanpumep, Boost.Log, Boost.Filesystem, Boost.Locale u ap.;
- HHTErpUpOBaTh KO, HAIMCAHHBIA Ha JPYTHX S3bIKAaX MIPOrpaMMupoBaHus (Hampumep, Ha Python 3),
B puiioxkeHue Ha C++, B vactHOCTH, ¢ moMomisio Python C/C++ API n 6ubnuorexu Boost.Python;
- paspabatbiBarTh JUHAMUYECKUe OMOIHOTEKH ¢ Tomonsio WinAPI n 6ubnuorexkn Boost.DLL;
- pelark 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPHUPOBAHHOTO M HECTPYKTYPHUPOBAaHHOTO TEKCTA HA
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl M TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIOIB30BaTh ANTOPUTMEI I pabOTHl CO CTPOKAMU U BBHINOJIHATH Pa30OMEHUE TEKCTa C
Boost.Tokenizer;
- TPOEKTUPOBATh NMPUIOKEHHWE M pa3padarhiBaTh aJrOPUTMBI (B TOM 4mcie u anroputMmbel NLP) ¢
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIIPOLIECCHOM PEXHUME;
- HCHOJIB30BaTh MPUMUTHBEI CHHXPOHU3AIMH JIJIsl OPraHU3allid MHOTOIIOTOYHBIX BBIYHCIICHUIA;
- UCTIONBb30BaTh CPEICTBA MEKIPOLIECCHOIO B3amMmopelcTBus Ha 0Oaze Boost.Interprocess u
Boost.MPI;
- TIPUMEHSTh NOJyYCHHbIE 3HAHUS IS IPOSKTUPOBaHUA U pa3paboTku [10 MpOMBIIITIEHHOTO YPOBHS;
- TNPUMEHSTH NOIyYSHHBIC 3HAHUS TP Pa3paboTKe BHICOKOIPOHU3BOIUTEIBHBIX CUCTEM;
- TIPUMEHSTH MOTYyUYSHHBIE 3HAHUS TIPU pa3paboTKe anropuT™MoB u cpeacts NLP.

BIIAJICTh!

- TEPMHHOJIOTMEH M OCHOBHBIMHM MHCTpyMEHTaMu QpeiiMBopka Boost u 6MOIMOTEK MapanieabHOro
MPOrpaMMHpOBAaHUs, peacTaBieHHbIX B Boost u STL.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Moavrrom (Contuancr TTaAAnar naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 [ToBropenue siapa C++ 8 3
2 WHTennekTyanbHble yKa3aTenu 8 4
3 ITocnenoBarenpHble KOHTEMHEPHI 8 4
4 ACCOLEI/IaTI/IBHBIe U HEyNnopsAOuYeHHBIC 6 4
KOHTEHHEpHI
5 AJNTOPUTMBI CTaHIaPTHON OMOIHOTEKH 8 4
6 Crpoku 6 4
7 dopmaTel XpaHeHus! 1 0OMeHa TaHHBIMH 8 3
8 MHOronoTo4HOCTb 8 4
9 CpenctBa CHHXpOHU3ALUN 15 10
10  [MexmnpoiieccHOe B3aUMOAEHCTBIE 15 15
11 CereBoe B3auMojieiicTBue 15 10
12 |Mynerumenuiinas oubnuorexka SFML 15 10
Wroro yacos 120 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCUUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. IToBTOpenue aapa C++

[MoBropenue sapa C++, monroroBka Boost k padore B8 MSVS, u3yuenne ocHoBHBIX KomaHz Git B
SmartGit.

2. VlHTemieKTyanbHble yKa3aTeln

HHTennekTyanpHble yKa3aTreiu, ajuIOKaTopbl, UTEPaTOphbl, padoTa CO CTaHAAPTHOW OWOIMOTEKOM
chrono.

3. [locnemoBarenbHbIE KOHTEHHEPHI

[MocnenoBarenpHbIe KOHTEHHEPHI CTAHAAPTHONW OMOMMOTEKH, TIAphl U KOPTEXKH, NUKIHIecKuid Oydep
Boost.

4. ACCOI_II/IaTI/IBHLIe " HCYTIOPAAOYCHHBIC KOHTeﬁHepBI

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

5. AJNITOPUTMBI CTaHIAPTHOW OMOINOTEKH

AJNTOPUTMBI CTaHAAPTHOW OMOIMOTEKH, UTEPATOPBI, TeHEpaTophl ciydaiinbix uncen C++11, Boost
Graph Library.

6. Ctpoku

Ctpoku, 00paboTka CTPYKTypHUPOBAaHHOTO TEKCTa, PEryJspHBIE BBHIPaKCHHUS, TCHEPATOPBI M TapCephl
Boost Spirit.

7. ®opMaThel XpaHeHUsI © 0OMeHa JAaHHBIMH



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

8. MHOroImoTOo4YHOCTh

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

Cemecrtp: 2 (Becennuit)
9. CpeacTBa CHHXPOHU3ALUN

CpencTBa CUHXpOHU3ALMH, MBIOTEKCHI, YCIIOBHbBIE IIEPEMEHHbIE, IIapajlIe/IbHble CTPYKTYphI IaHHBIX,
AT/I.

10. MexnpoliecCHOE B3aUMOJICHCTBUE

Me)KHpOLIeCCHOG B33.I/IMO):[CI\/’ICTBI/IC, pasacirieMast maMsIThb, memory mapping, cpeacTBa
CUHXPOHHU3aluH.

11. CereBoe B3anMOIE€HCTBHE

CereBoe B3aumojeiicTBue Ha 6ase Boost.Asio, ocHoBel TCP/IP, endpoint, socket, pazpemenne DNS
HMEH, OTepalvy BBOJI-BBIBOJIa, CHHXPOHHBIC U aCHHXPOHHBIC ONEPAIIHH.

12. MynsrumMmenuiinas oubnuoreka SFML

Mynerumenuiinas 6ubnuoreka SFML, pa3zpa®oTka pa3sHOTHIIHBIX HIPOBBIX HPUIOKEHHH, carmep,
3MeiiKa, MaTeMaTn4ecKoe MOJIEINPOBAHUE OTACIBHBIX (PU3NUECKHUX SIBICHUIL.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

KomrmproTepHBIi Ki1acc, OCHAIICHHBIA MYIBTUMEINA-TPOEKTOPOM 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. nog pen. H. H. MapreiaoBa. -M., BUHOM, 2017

2. IapannenbHOE IPOrpaMMHUPOBHIE MHOTOIIOTOYHBIX CUCTEM C paszessieMoi naMathio [Tekcr] : yued.
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 npasmio
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++ [Texcr] = Modern C++ Design :
O060011eHHOE TPOTrPaMMHUPOBAHKE U MPUKJIaIHBIC IIa0JOHBI IPOEKTUPOBaHUsS / A. AJIEKCaHIPECKY;
niep. ¢ anmL. JI. A. Kmommnaa .— [Hayunoe uzn.] .— M.; CI16; Kues : U3a. gom "Bunbsmc", 2015 .—
336 c.

JomnonHutensHas auTeparypa

1. IMapannensHOE porpamMmmupoBanue ¢ ucnonbs3zosanueM OpenMP [Tekert] : yue6. mocobue amns By30B
/ M. I1. Jlesun .— M. : UnatepHet- YH-T UHpOpM. TeHomoruit : BUHOM. Jla6. 3nanumii, 2008 .— 118 c.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (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 NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B nipoiiecce caMocTosATEIbHOM PabOThl 00YYaIOLIMXCsT BO3MOXHO UCIO0JIb30BAHUE TAKUX MPOTPAMMHBIX
cpencts, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda u ap.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

OOyuaronuiics Kypcy JOJDKEH OCBOMTH CTaHAAPTHYIO OMOIMOTEKY si3bIka mporpammupoBanus C++ (Ha
ypoBHe cranaapra C++17), a Takke JOMOTHUTENbHbBIE ONOINOTEKH U MHCTPYMEHTHI, HCTIONIB3YIOLIHECs
npu pa3paboTKe MPOMBIIUIEHHOTO MPOTPaMMHOTO O0ECIICUeHHsI ¢ MCIoab3oBaHueM C++, Takue Kak
Boost, SFML, CKB Git u HekoTOpble JIpyrue, ¥ HAy4HUThCS MPUMCEHATH TOIYYCHHBIC 3HAHUS Ha
MPaKTHKE.

OcBoeHHE Kypca HE CBOIMTCS TOJNBKO K IOCCIICHHIO 3aHATHH. OCHOBOW YCHENIHOTO IMPOXOXKICHHS
Kypca SIBJISIeTCSl CAaMOCTOSITENIbHAS padoTa 00yJaroierocs, KOTopast BKIIIOUaeT B ceOs:

- BBIIIOJTHEHUE €KE€HEIeNbHBIX JOMAIIHUX 3a/1aHHIA;

- IpopaboTKy MPUMEPOB MPOTPaMM C 3aHSTHU;

- N3y4YeHUe JOMOTHUTEIbHBIX MaTEPHAIIOB TI0 MOHOTPa(UsAM, CTaThsIM U CIIPABOYHHUKAM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[TokazareneM BIIQJCHUS MaTEepUAIIOM CIY)KHT YMEHHE pemarb 3aaadd. ns popMUpOBaHHS yMEHHS
NPUMEHSTh TEOPETUUSCKHE 3HAHUS Ha MPAKTUKE CTYJACHTY HEOOXOAMMO peIlaTh KaKk MOXKHO OoJblIe
3agad. [lpm pemreHWH 3aga4 CTOMT AKIEHTHPOBATh BHUMAaHHE HAa KAa4eCTBE HANKMCAHHOIO KoJa H
3G HEKTUBHOCTH alTOPUTMOB U CTPYKTYP JIaHHBIX.

ITpu noxaroroBke K a0OpaTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSITH paHee M3yUCHHbIE OCHOBHBIC
noHsTHA. B Hawanme 3aHATHSA, Kak TPaBHIO, IMPOBOAUTCS KopoTrkoe (5-10 MHHYT) TOBTOpeHHE
Marepuasia mnpomenmux 3aHiATuil. OOBYHO NPUAEPKUBAIOTCS CIEAYIONIEH CXEeMBl: H3yueHHE
Marepualia 3aHsITus 1o (aiiam, BEUIOKEHHBIM TIperoaBareieM, cpa3y nocie 3anatust (10-15 munyT);
MOBTOPEHNE MaTepuana HakaHyHe crhenyromero 3adstus (10-15 muHyT), TpopaboTka y4deOHOTO
Marepuaa 1o Qaiinam 3aHaTus, yaeOHOU JIMTeparype, IMOAr0TOBKA JOMAIITHETO 3aaHus HIIH KypPCOBBIX
npoektoB (1,5-2,5 waca B Hememoo). BaxxHO NOOWThCS MOHMMAHWS W3ydyaeMOro Marepuaia, a He
MEXaHUYECKOTO ero 3anoMuHaHus. [Ipu 3aTpynHeHHH U3Y4EeHUsS OTHENIBHBIX TEM, BOIPOCOB, CICIYET
o0palnarbcs 3a KOHCYJIBTAIMAMU K ITPETIOAaBaTeio.

BeimonHeHne JOMaIIHUX 3aaHUil  sBIseTcs oOs3arenbHbIM. JloMamrHWe 3agaHusi MOTYT OBITh
YaCTHYHO WU TOJHOCTBIO 3aMEHEHBI 110 PEIICHHIO MIPENOoAaBaTes Ha HECKOIBKO KypCOBBIX IPOEKTOB.
Crioco6 oopmiteHUs U OTIIPABKH paboT cooOIaeTcs MpernogaBareieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

Pa3zpatGoTunk: N.C. MakapoB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX

HAy4HBIX 3HAHUH B 00J1aCTH HHGOPMATUKU U
BBIYUCIIUTEJILHON TEXHUKU

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX

npoOiemMax HayKH U TEXHUKH B 00macTi
MH(POPMATUKHU U BBIYUCIIATEILHON TEXHUKH,

croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH

npodeccruoHaIbHbIC 33]1aun

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
UccIeJ0BaHUN B 001acT MH(OPMATUKU U BBIYUCIUTEIBHOM
TEXHUKH U UX MPAKTHYECKYI0 3HAYMMOCTh

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
IPUMEHSS 3HAHUS U HaBBIKK B 00J1aCTH
MaTeMaTHKH, €CTECTBCHHBIX HayK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOTYKTOB

OIlK-4.2 Criocoben PUMEHSTh 3HaHUE
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
pelIeHHs TIOCTaBICHHON 3a1a4, HOPMYIUPOBAHHUS BHIBOJIOB
Y OIICHKH TIOJTyYSHHBIX PE3YJIbTaTOB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

OIlK-4.4 CrnocobeH aHamu3upoBarh NPOQPECCHOHATBHYIO
MH(OpPMAINIO, BBICIATh B HEH TNIaBHOE, CTPYKTypHpPOBATh,
ohOpMIIATH M TPENCTABIATH B BHAC AHAIUTHYECKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

[1K-2 [MorumMaeT 1 criocobeH MPUMEHUTH B
HAy4HO-HCCIICAOBATEILCKON U PUKIIATHOM
JEATEIbHOCTH OCHOBHbIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHBIN
MaTeMaTHYEeCKH anmapar U aJropuTMBbl,
COBpPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAI[HOHHBIE
TEXHOJIOTHUH

[1K-2.4 BnageeT MeToAaMu U alropuTMaMu pELICHUS 3a1a4
uppoBoii 00pPabOTKM CHTHAIOB, HWCIONB30BAHUS CETH
UnTtepner, AHHOTHPOBAHUA, pedepupoBaHus,
oubnmorpaduyecKoro MoucKa, OMBIT PabOThI C HAyYHBIMU
HUCTOYHUKAMHU

I1K-2.1 3HaeTr OCHOBBI Hay4HO-UCCJEI0BaTEIbCKON
NEeSITETLHOCTH B 00JacTH WHQOPMAIMOHHBIX TEXHOJIOTHUH,
BIIAJICET 3HAHWEM OCHOB (huocouu U METOI0JIOTUN HAYKH;
3HAHMEM METOJIOB HAayYHBIX HCCJIEIOBAaHUI M HAaBBIKAMH WX
MPOBEACHUS

[IK-2.2 YMmeeT nmpuUMEHATH MOJyYeHHbIE 3HAHUSI B OOJIACTH
(byHIaMEHTaIBHBIX HayYHBIX OCHOB TEOPHH MH(OPMALNH H

pearhb CTaHZapTHBIE  3aJadd B COOCTBEHHOM
Hay4YHO-HUCCIIEI0BATEIBCKON IEATEILHOCTH
[IK-2.3 Nmeer MIPaKTUYECKUI OTIBIT

HAay4YHO —HCCHGI[OB&TGHLCKOﬁ JACATCIIbHOCTH B obmactu

MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus nucuuminHbl «lIporpaMMHuas nHxeHepus ¢ ucnoib3oBaHueM C++» oOydaromuiics

JOJIKCH:

3HATb:

- (yHIaMeHTaldbHbIE MPUHLUUIBI M TEXHUKH MPOEKTUPOBAHHUA M Pa3pabOTKM NPOrpaMMHOIO

o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;

- BO3MOXXHOCTH HEKOTOPBIX CHEIMaIM3UPOBaHHbBIX OnbIuoTek pperiMBopka Boost;
- TEXHOJIOTUM IapajuIeJIbHOTO IPOrpaMMUpPOBAHMs, OCHOBAaHHBIE Ha B3aUMOIEHCTBUM MEXKIY

nponeccaMu M NOTOKaMu;

- TPUMUTHUBBI CHHXPOHU3AIINU [IOTOKOB U CPEACTBA oOMeHa JAaHHBIMU MEXKAY IMOTOKaAMU.

yMeThb:



- HUCIIONIB30BaTh HEKOTOpPhIE HEOOXOANMMBIE MPH NMPOEKTHPOBAaHUU IpombliiuieHHoro 110 TexHomoruu
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;

- pelark 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPHUPOBAHHOTO ¥ HECTPYKTYPHUPOBAHHOTO TEKCTA HA
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCATh JIEKCHYECKHE aHaJIM3aTOphl W TeHepaTtopbl Ha Oase
Boost.Spirit, HCHIONIB30BaTh ANTOPUTMBI I pabOTHl CO CTPOKAMU U BBHIMOJHATH Pa30OMEHUE TEKCTa C
Boost.Tokenizer;

- TPOEKTUPOBATh NMPUIOKEHHUE M pa3padarhiBaTh aJTrOPUTMBI (B TOM 4Mcie u anroputMmbel NLP) ¢
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 OCHOBHBIMHM MHCTpyMEHTaMu (QpeiiMBopka Boost u 6MOIMOTEK MapanieabHOro
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) Ilpennoxure x3m-QyHKIUIO AJI X3MIUPOBAHMUSA YMCEN C IUIABAIOLICH TOYKOW M OIpEnesiuTe ee
CBOMCTBA.

2) HccnenyiiTe SKCHEpUMEHTAIbHO pPa3MEpHOCTh XdmI-GpyHKIMU u3 Boost. [loctpolite rpaduk
3aBHCUMOCTH YHCJIa KOJUIM3UH OT KOJ-Ba SK3EMILISPOB.

3) Omnepauus BcTaBku B koHTeHHep std::set umeeT cinoxHocTh O(logN). Crenepupyiite N ciaydaifHbIX
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 cperncrtBa MHOTOMOTOYHOTO TPOTPAMMHUPOBAHHS HWCIOIB30BAINCH MPOTPAMMHUCTAMH JI0
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 HOTOK 3aBEpINACTCS 0 BbIXOJAa U3 (YHKIMM HAa BCEX BO3MOKHBIX IMYTSIX
WCIOJHEHUS, KAK HOPMAJbHBIX, TAK U B PE3YJbTaTe UCKIIOUCHUS?



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

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

15. Kakue ciyxeOHbIe onepanuu (KOHCTPYKTOPBI/OMEPaToOphl) CTAjl0 BO3MOXHBIM HCIOJIB30BaTh 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 4YHCJIO IOTOKOB, KOTOpPbIE MOTYT paboTarh Ha JIAHHOW MalllMHE MO-HACTOSIIEMY
napasuieiabHO?

19. Ilpu xakoii paboTe HECKOJIBKMX IMOTOKOB C pa3AeisieMbIMH IaHHBIMH HE BO3HUKACT HUKAKHX
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 MoxHO "TipoOuTh Opelib B 3amuTe" TaHHBIX MBIOTEKCOM, T.€. MOJIU(UIIMPOBATH 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 oOecrednTh OTCYTCTBHE B3aMMOOJIIOKMPOBKH, KOTAa TpeOyeTcss 3aXBaTHUTh HECKOJIBKO
MBIOTEKCOB?

27. CKOJIBKO MBIOTEKCOB MOKET OJHOBpEMEHHO 3axBatuth (yHkuus std::lock? Kakoit mexanusm si3pika
[I03BOJISIET ITO CHENATh?

28. Uro takoe std::lock guard, mouemy wucnomb3yercs oH, a He MeTonbl lock-unlock wmbroTekca
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 nanmcars O[AMH KOHCTPYKTOp, KOOTpBIE MOXKET NPUHUMATh N IapamMeTpoB, KaXKIbld U3
KOTOPBIX MOXKET ObITh Kak rvalue, Tak u lvalue? Uto o3HadaeT moHsTHE "yHHBEpCalbHas 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 OJHOKDPATHBIM BBI30B HEKOTOPOH (GYHKLIMHM B MHOTOIIOTOYHOM
MIPHIIOKEHUH?

37. IlepeuncanTe BCce THUIIBI MBIOTEKCOB, KOTOpPBIE YIIOMHUHANINCh Ha ceMuHapax. [losicHuTe 3a KaKablid
U3 HUX.

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

39. Kak xoppekTHO "u3roraBnuBarh" ymHbIe ykazarenu? IIpuBecTn mpumep, koga MpUMEHEHHE NEw
MOKET NPUBECTH K yTEUKE MaMSITH.

Bomnpochl k »3k3ameny:

1. Kax 3amyctuTh acuHXpoHHYIO 3amady? Kakume aprymeHTsI MOXKHO THepefarb KOHCTPYKTOPY
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 mexanm3Mm Oymymux pesynbraroB? Kak on peanm3oBaH B C++ (Kakue MeETOIbI, 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 GyHKIIMOHATBLHOTO POTPAMMHUPOBAHHMSI C UCTIONB30BAHUEM
MeXaHHU3Ma aCHHXPOHHBIX 3a71ad.

9. Kakas cBsi3p MexIy AaHHBIMH, OOBEKTaMHM U suyeiikamu namstu? PaccMOTpeTh pasHbIE THIIBI
00BEKTOB M KaK OHH XpaHATCs (UHCII0, CTPOKA, TIEPEUUCIICHUE).

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

11. Mcnonp3ytoT JIn onepanuy aToMapHbIX TUTIOB BHYTPEHHIOI OJIOKHpoBKY? Kak mpoBepuTs HaIn4me
6nokupoBku? Kakoii THII rapaHTHPOBaHHO HE UMEET OJIOKMPOBOK Ha BCEX cUCTEMax?

12. Kakue ¢yHKUMU-UICHBI MPHUCYTCTBYIOT B Kiacce std::atomic < T > c¢ mo0bim tunom T? Kakue
METO/Ibl M OTIEPaTOPBI JOOABIISAIOTCS, €CJIN 3TOT THUII - UHTETPAIbHBIN MM THII yKa3aTems?

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

14. Omucarb, kak paboOTalOT oOMepalud THIA CPaBHUTh-U-OOMEHATh. [IpuBecTH mpuMep
WCIOJIb30BAHUS TAKOU OIIEpaLHH.

15. Kak ¢ momMouipio aToMapHbIX ONepaluii peaqn30BaTh KOHCTPYKTOP, KOTOPBIH MOXKET OBITh BBI3BaH
TOJIKO OTHOKPATHO?

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

18. Uto Takoe mocienoBaTebHO COVIACOBAHHOE YIOpsAA0YeHHe AocTyna K naMartu? Yem oHO xoporrio,
KaKHe HaKJIaJHble PACXOAbI MOSBIISIOTCS?

19. Yto MOXHO CKa3aTh 00 OTHOCHUTEIBHOM IOPSKE ONEepalrii B pa3HBIX MOTOKaX MPH OCIa0ICHHOM
YIOPAI0YEHUH?

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

21. Yro maer Momens ynopsimoueHus acquire-release (OOBSICHUTH, pe3yJIbTaThl KAKUX ONEPAIlfid U TIe
OyayT BHAHBI)? AHAJIOTHIO C KaKMM MEXaHW3MOM MOXKHO IIPOBECTH JUISi HMCIOJIb30BaHUS JTAHHOM
mozaenu?

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

23. B 4yeM HEIOCTaToK MPOEKTHPOBAHUS, K MPUMEPY, IOTOKOOE30MacHOW O4Yepean, OCHOBAaHHON Ha
std::queue? Kak cnemyer u3MeHHUTh TIOAXO/ K TPOSKTUPOBAHUIO?

24. Kakue BOIpOCHI ClieqyeT 3aaaBarh ceOe MpU NPOSKTHPOBAHMH MApaUICNIbHBIX CTPYKTYP JAHHBIX
0e3 OJIOKUPOBOK?

25. Kakue cTpyKTyphl IaHHBIX HAa3bIBAIOTCS HEOJIOKUPYIOITHMU?

26. Kakue cTpyKTyphl IaHHBIX Ha3bIBAIOTCS CBOOOAHBIMU OT OJIOKHPOBOK?

27. Kakue cTpyKTypHl JaHHBIX HAa3bIBAIOTCS CBOOOIHBIMU OT OXKHJIAHHS?

28. Kakue rmirockl 1 MUHYCBI IMEIOT CTPYKTYPBI IaHHBIX 0€3 OJIOKUpOBOK?

29. Yro Takoe akTHBHAs OJIOKMPOBKA, [0 KAKUM ITPUIMHAM OHA BO3HUKACT?

30. Uto Takoe peKypCHBHOE paclpe/elieHHe JaHHBIX (IPUBECTH MPHUMEpP aJITOPUTMA, UCIIONB3YIOIIETO
3Ty cxemy)?

31. OOBsICHUTS sIBICHUE NIepeOpachIBaHMs KIIIA M JIOKHOTO pa3JescHuUs Ha IPUMEPE MacCuBa, KaXKIbIid
AIIEMEHT KOTOPOTO 00padaThIBAETCs OTJACIBHBIM UCTIONHHUTENeM. Kak n30exarh 3Toi mpoOiemMbl?

32. Kak wmexaHusMm Oymymmx pe3yinbTaTOB IIOMOTaeT JejiaTh KojJi 0e30MacHee OTHOCHTEIhHO
UCKIIIOYEHUN?

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

34. Kak koppekTHO peanu3oBarb uaromy plmpl? [Touemy mioxo UCmoab30BaTh BCTPOCHHBIE YKa3aTeln
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?

buier 1

1.Kak 3amyctuth acuHXpOHHYIO 3amady? Kakue aprymMeHTBl MOXHO NepeaaTb KOHCTPYKTOpPY
aCUHXPOHHOM 3aaun? B ueM oTin4ue oT apryMeHTOB, [IEPEaBaeMbIX KOHCTPYKTOPY [IOTOKA?

2. B 4em mpeumylecTBa MCIOIB30BAHUS MEXaHU3Ma aCHHXPOHHBIX 33Ja4 Iepel SBHBIM CO3IaHHEM
MOTOKOB mocpeactsoM std::thread?

Buier 2

1. Kakue cTpyKTyphl JaHHBIX Ha3bIBAIOTCSI HEOIIOKUPYIOIIUMU?
2. Kakue cTpyKTyphl JaHHBIX Ha3bIBAIOTCSI CBOOOAHBIMH OT OJIOKUPOBOK?



Kpurepun onennBanus
Onenka "OTIHYHO (1o)" BBICTABIISIETCSI  CTYIEHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "om4HO (9)" BBICTAaBISETCS CTYACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CUCTEMAaTU3UPOBaHHbIC,
n1yOoKHe 3HaHHUS y4eOHOM MPOrpaMMBbl JUCHUILIMHBI M YMEHHE YBEPEHHO MPUMEHATh X HA MPAKTUKE
MIPH PELICHUH KOHKPETHBIX 3ajiad, CBOOOJHOE U MPaBUIIbHOE 000CHOBAaHUE IPUHATHIX PELICHUH.
Onenka  "ommuno  (8)" BBICTABIISIETCS.  CTYAEHTY,  IIOKa3aBUIEMY  BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HA MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka "xopomo (7)" BeICTaBISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET Marepuai, TPaMOTHO M IO
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATh IOJY4YECHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro (6)" BBICTaBISIETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET MarepHall, TpPaMOTHO U TIO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka "xopoiio (5)" BeICTaBISIETCS CTYIEHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuai, rpaMOTHO H IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyuYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIONyCKAaeT B OTBETE
WIH B PELICHUH 3a7a4 JOCTATOYHO OOJIbIIOE KOJTMUYECTBO HETOUHOCTEH.
Onenka "ynoBneTBOPUTEIbHO (4)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIM,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJLOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKON MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka "ynoBneTBOpHUTENIbHO (3)" BBICTABISIETCA CTYIEHTY, IIOKa3aBIIEeMYy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TIOCIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JeslaMH y4eOHOW porpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.
Onenka "HEyHZOBIETBOPUTENHHO (2)" BBICTABISIETCS CTYIEHTY, KOTOpPBIA He 3HaeT OoJsbLIed YacTu
OCHOBHOTO COACp)KaHUs y4eOHOW IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Onenka "HeymominerBoputenabHO (1)" BbICTaBIA€TCS CTYHOCHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimune ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

Bo Bpems nposenenust quddepeHMpoBaHHOTO 3a4eTa M 9K3aMEeHa MOTYT I0JIb30BaThCs IMPOrPaMMOi
JTVCUUIUIMHBIL, @ TAK)KE CIPABOYHOHN JTUTEPaTypOid, BBIYUCIUTEILHON TEXHUKOHM, KOHCIIEKTaMH JICKIIHH.
JuddepeHIMpOBaHHBINA 3a4€T U 3K3aMEH MOXKET MPOBOIUTHCS IO UTOraM TEKyIIEH yCIIeBaeMOCTH U
Cllau¥l 3aJJaHNH, WIN IyTeM OpraHMu3aliy CIEeHaIbHOTO ONPOCa, IPOBOANMOrO B yCTHOH (opme.



