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npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM
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BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
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Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

4 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:

neknuu: 60 Jac.

cemuHapsbl: 60 yac.

nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 24 yac.

Bcero gacos: 144, Bcero 3au. exn.: 4

[Iporpammy cocrtaBui: N.C. MakapoB, cTapimii npenojaBareib

[Iporpamma obcyxieHa Ha 3ace/JaHUM BBICIICH MIKOJIBI TporpaMMHoi urxenepun 19.03.2025



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

Kon 1 HaumMeHOBaHKE KOMIIETEHIINH WNnaukaTtopsl AOCTHKEHHUS] KOMIIETCHIIN
[IK-2.2 Bnaneer merogamu u npuemMamu (popmanuzauuu u
[IK-2 Cnocoben ¢popmanuzoBats u aJITOPUTMU3ALIAN 3a]a4
JITOPUTMHU3UPOBATH ITOCTABICHHYO 337241y I1K-2.1 CnocoGen ¢opMann3oBaTh U aJropuTMHU3UPOBATH

MOCTAaBJICHHYIO 3a/1auy

[IK-3.4 3nHaet, kKaKk OMpeACNATh ONTHUMAIBHBIE METOABI U
CpeACTBa MPOEKTUPOBAHMS MPOTPaMMHOTO OOeCTieUeHUs |
CTPYKTYpP JaHHBIX

[IK-3.3 YmMeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbI IPOTPAMMHOTO 00ecIieueH s, METObI

[MK-3 CriocoGeH mpoeKTUpoBarh, W CpeJCTBA NMPOEKTHUPOBAHUS MPOIPaMMHOIO OOecIeueHus,

pa3palarbiBaTh, HHTETPUPOBATD, IPOBEPATH HA |METOAOIOTMU Pa3padOTKH HMPOrPaMMHOIO OOECIEYEHHsS H

paboTocrocoOHOCTH MPOrpaMMHOE TEXHOJIOTUH NIPOrpaMMHUPOBAHUS

o0ecrnieyeHue [MK-3.2 Ymeer BBIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS IS
HaMCaHUsl MPOrPAMMHOIO KOAA C YYETOM TEXHHYECKOIO
3aJIaHusI

[IK-3.1 Paznn4yaer CHHTaKCHC SI3BIKOB NPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[IK-5.1 Ymeer ommchBaTh apXUTEKTYpy, YCTPOWCTBO U
($YHKUIMOHMPOBaHUE HH()OPMAIIMOHHBIX CUCTEM




[IK-5.2 VYmeer ompenensTe ONTUMAIbHBIE METOIbI U
[IK-5 CniocoGen mpoeKTUpOBarh, WHCTPYMEHTBHl Pa3pabOTKH, BHEAPEHUs M aJalTaluu
pa3pabaTbIBaTh, BHEIPATH, COIIPOBOXKIATH U MPUKJIaTHOTO MIPOTrPaMMHOTO obecrieueHus
CHHMAaTh C KCIUTyaTaluyd HHPOPMaLUOHHBIC WH(POPMALIMOHHBIX CUCTEM
CHCTEMBI ITIK-5.3 Ymeer pazpabarbiBaTh MPOTOTHUI HHPOPMAITHOHHBIX
CHCTEM B COOTBETCTBHMHU C TPeOOBAaHUSIMU U MPOBOJHUTH €TI0
TECTUPOBAHUE IS MIPOBEPKHU KOPPEKTHOCTHU
APXUTEKTYPHBIX PELICHUI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
- (yHnameHTanbHBIC TNPHHOWIBI W TEXHUKH MPOSKTHPOBAaHMS MW Pa3pabOTKH MPOrPaMMHOTO
o0ecrieueHHs IPOMBIIIJICHHOTO YPOBHS;
- BO3MOYKHOCTH HEKOTOPBIX CIIEIUATN3UPOBaHHBIX ONOIHOTEK (ppeiiMBopka Boost;
- TEXHOJOTMH NapajuleJbHOTO MPOTPaMMHPOBAHMS, OCHOBAHHBIE Ha B3aMMOJCHCTBUM MEXKIY
MpoIIeCCaMH U TOTOKaMH;
- IPUMHUTHBBI CHHXPOHHU3AIMHU IOTOKOB U CPEeICTBAa OOMEHa JaHHBIMHU MEX/Y TTOTOKaMU.

YMETb:
- HUCIIONIb30BaTh HEKOTOpBIE HEOOXOIMMBIE NPHU MPOEKTUPOBAHUH NpoMmblnuieHHoro 10 TexHomorun
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;
- paspabarbiBarTh JUHAMUYECKUe OMOIHOTEeKH ¢ Tomonsio WinAPI n 6ubnuorexkn Boost.DLL;
- pemark 3a7a4u 1O aHaJIU3y U 00paboTKe CTPYKTYPUPOBAHHOTO U HECTPYKTYPHUPOBAHHOTO TEKCTA Ha
€CTECTBEHHOM S3bIKE, B YAaCTHOCTH, IHCAaTh JIEKCHYECKHE aHaJIM3aTOphl M TeHepaTtopbl Ha Oase
Boost.Spirit, ©CIIOIB30BaTh ANTOPUTMBI Uil Pa0OTHI CO CTPOKAMHU ¥ BBITIOJNHATH pa30OWEHHE TEKCTa C
Boost.Tokenizer;
- TPOCKTUPOBATh NMPWIOKEHUE W pa3padaThiBaTh aarOpUTMBI (B TOM uuciie u anroputmbl NLP) ¢
pacyeToM Ha MX UCIOJIHEHHE B MHOTOIIOTOYHOM/MHOTOIIPOLIECCHOM PEXHIME;
- HCHOJIB30BaTh MPUMHUTHBEI CHHXPOHU3AIMH JIJIsl OPraHU3allid MHOTOIIOTOYHBIX BBIYHCIICHUIA;
- UCIIONBb30BaTh CPEICTBA MEKIPOLIECCHOIO B3amMmopelcTBus Ha 0Oaze Boost.Interprocess u
Boost.MPI;
- TIPUMEHSTH NOJyYCHHbIC 3HAHUS IS IPOSKTUPOBaHUA U pa3paboTku [10 MpOMBIIITIEHHOTO YPOBHS;
- TNPUMEHSTH NONyYSHHBIC 3HAHUS TP Pa3pab0TKe BHICOKOIPOU3BOIUTEIBHBIX CUCTEM;
- TIPUMEHSTH MOTYUYSHHBIE 3HAHUS TIPU pa3paboTke anroput™MoB u cpeacts NLP.

BIIAJICTh!

TepMmuHOMOTHEH W OCHOBHBIMH HHCTpPYMEHTaMu (QpeiiMBopka Boost u OuOnmmHoTek mapamieabHOro
MPOrpaMMHUpPOBAaHUs, pencTaBieHHbIX B Boost u STL.

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

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr

pabora

1 [loBropenue siapa C++ 2 2 1

2 WHTennekTyanbHble yKa3aTenu 4 4 1

3 [TocnenoBarensHble KOHTEMHEPHI 4 4 1

4 AccouuaTtuBHbIE W HEYIOPSAIOYCHHBIC 4 4 1

KOHTEHHEPBI
5 AJNTOPUTMBI CTaHJIaPTHOUN OMOIHOTEKH 4 4 2




6 Crpoku 4 4 2
7 dopmaTel XpaHeHus! 1 0OMeHa TaHHBIMH 4 4 2
8 MHOronoToYHOCTh 4 4 2
9 CpenctBa CHHXpOHU3ALUN 6 6 3
10  [MexmnpoiieccHOe B3aUMOAEHCTBIE 8 8 3
11 CerteBoe B3anMOJeCTBHE 8 8 3
12 |Mynerumenuiinas oubnuorexka SFML 8 8 3
Hroro wacos 60 60 24
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 144 ygac., 4 3ad.en.

4.2. CopaepxaHne TUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 3 (OceHnwii)
1. IToBTOpenue aapa C++

[MoBropenue simpa C++, moaroroska Boost k padore B MSVS, usyuenne ocHOBHbIX koMaHa Git B
SmartGit

2. VlHTemieKTyanbHble yKa3aTeln

HHTenneKkTyanpHble yKa3aTenu, ajloKaTophl, UTEpaTropbl, paboTa CO CTAHIAAPTHONH OMOIUOTEKON
chrono

3. [locnenoBarenbHbIE KOHTEHHEPHI

[MocnenoBareabHbIE KOHTEHHEPHI CTAHAPTHONH OMOIMOTEKH, Aphl M KOPTEXKH, IUKINIECKUil Oydep
Boost

4. ACCOI_II/IaTI/IBHLIe " HCYTIOPAAOYCHHBIC KOHTeﬁHepBI

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

5. AJNITOPUTMBI CTaHIAPTHOW OMOINOTEKH

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

6. Ctpoku

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

7. ®opMaThel XpaHeHUsI © 0OMeHa JAaHHBIMH

dopmatel xpaHeHuss 1 oomena aanabiMH JSON, XML, pabora ¢ QaiinoBoii cucTeMoi, OTOKH
BBO/Ia-BBIBOJIA

8. MHOroImoTO4YHOCTh

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




Cemecrtp: 4 (Becennuit)
9. CpeactBa CHHXPOHU3ALUU

CpencTBa CUHXpOHU3ALMH, MBIOTEKCHI, YCJIOBHbBIE IIEPEMEHHBIE, IIapalIelIbHbIe CTPYKTYPh! JaHHbIX,
AT[L

10. MexmpoliecCHOE B3auMOJICHCTBUE

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

11. CereBoe B3anMOIE€HiCTBHE

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

12. MynsrumMmenuiinas oubnuoreka SFML

Mynerumenniinas Oubnuorexka SFML, pa3paboTka pa3HOTHUIIHBIX WIPOBBIX IMPHIOKECHUH, carep,
3MeiiKa, MaTeMaTHn4ecKoe MOJICINPOBAHUE OTACIBHBIX (PU3UUECKHUX SIBICHUIL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

KommproTepHBbIi Ki1acc, OCHAIICHHBIH MYIBTUMEINA-TPOEKTOPOM M SKPAHOM HJIH TEJIEBU30POM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. SA3b1k mporpammupoBanusi C++ [Tekct] = The C++ Programming Language, [yue6. nocobue amnst
By30B]| /beepH Ctpayctpyn ; niep. ¢ anr1. nof pen. H. H. MapreiaoBa. -M., BUHOM, 2017
Jluteparypa, peKoMeHJ0BaHHAs ISl CAMOCTOSITEIILHOTO H3Y4YCHUSI:
1. Crpaycrpyn, b. S3b1k nporpammupoBanust C++ mist npodeccuonanos / b. Ctpayctpyn .— 2-e u3.,
ucnp. — Mocksa : UHTYUT, 2016 .— DnexTpoH. Bepcus 1ned. myOnuKanuy.
2. Carrep, I. Crannaptel nporpammupoBanus Ha C++ [Teker] = C++ Coding Standards : 101 nmpasuiio
u pexomenaauus / I. Carrep, A. Anekcannpecky; nep. ¢ auri. M. B. KpacukoBa .— [Hayunoe uzg.] . —
M.; CII6; Kues : U3n. nom "Bumbsamc", 2015 — 224 c.
3. Anexcanapecky, A. CoBpeMenHoe npoektupoBanue Ha C++ [Tekct] = Modern C++ Design :
O06001IeHHOE TPOTPAMMHUPOBAHKE W MPUKJIAIHBIC IIA0JIOHBI TPOSKTUPOBaHMsI / A. AJIEKCaHIPECKY;
riep. ¢ aum. JI. A. Kimromuna .— [Hayunoe usn.] — M.; CI16; Kues : Uzn. nom "Bunesmc", 2015 .—
336 c.

JlomonHuTenpHAs IUTEpaTypa
doux oudnmoreku MOTU:

1. Hemnoga, T. 1. IIporpamMmmupoBaHue Ha SI3bIKE BBICOKOTO YpOBHs. [IporpamMmmupoBaHue Ha sI3bIKe
C++ : yuebnoe mocobue / T.1. Hemmosa, C.1O. T'onosa, A.U. Tepentses ; nox pen. JI.I. [arapunoit. —
Mocksa : DOPYM : UH®PA-M, 2024. — 512 c. + [lon. MaTepuaisl [ DNEKTPOHHBINA pecypc]. —
(Cpennee npodeccronanbHoe oopazopanue). - ISBN 978-5-8199-0699-6. - TekcT : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2083383

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3ansTusx HCIOJIB3YOTCA My.]'H:TPIMC,Z[HﬁHLIe TCXHOJIOTHH, BKIIIOYAsA ACMOHCTpPALUTO HpeBCHTaHHﬁ.

B nporiecce caMocTosSTENbHOM PabOTHl 00YYarONIHXCsl BO3MOXKHO UCTIOJIb30BAHUE TAaKUX IPOTPAMMHBIX
cpenacTB, kak Microsoft Visual Studio, Jupiter Notebooks, Anaconda u jp.

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

OO0yuarommiicsi Kypcy JOJDKEH OCBOUThH CTaHIAPTHYIO OMOIMOTEKY si3bIKa nmporpammupoBanus C++ (Ha
ypoBHe cragaapra C++17), a Taxke TOMOTHATENbHBIC OMOIMOTEKH U HHCTPYMEHTBI, HCIIOJIb3YFOIIUECS
pu pa3paboTKe MPOMBIIUIEHHOTO MPOrPaMMHOTO oOecredeHus ¢ ucrnonp3oBanueM C++, Takue Kak
Boost, SFML, CKB Git 1 HeKoTOpble Apyrue, W HAYYUTHbCA NPUMEHSTH IOJYyYCHHbIC 3HAHUS Ha
MIPaKTHKE.

OcBoeHnEe Kypca HE CBOAMTCS TOJBKO K MOCEHICHUIO 3aHATHH. OCHOBOM yCIEIIHOTO NMPOXOXKICHUS
Kypca SIBISIETCSl CaMOCTOsATENIbHAS paboTa 00yJaroerocs, KOTopast BKIIOUaeT B ceOsL:

- BBIIIOJTHEHUE €)KEHEICNTbHBIX JTOMAIIHUX 3a/1aHHIA;

- IpopaboTKy MPUMEPOB MPOTPaMM C 3aHSTHH;

- U3y4YCHUE JOTIOJTHUTEIBHBIX MaTePHAJIOB TI0 MOHOTPa(UsM, CTaThsIM U CIIPABOYHHKAM.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTOM CTygeHTa ocymiecTBisieTcss B (opme
WHIMBULyaJbHBIX KOHCYJIBTALIUH.

ITokazaTteneM BiaJieHUs] MaTepUaOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
NPUMEHSATh TEOPETHYCCKHE 3HAHHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OOJbIle
3agad. Ilpm pemeHMy 3amad CTOMT aKIEHTUPOBATh BHUMAaHHME HAa KAayeCTBE HAIMCAHHOTO Koja H
3 PEKTUBHOCTH AITOPUTMOB H CTPYKTYP JaHHBIX.

[lpn moaroToBke K CEeMHHApaM HEOOXOOMMO IMOBTOPATh paHee HM3yYCHHbIE OCHOBHBIC NMOHATHS. B
Hauaje 3aHATHS, Kak TPaBWIO, MPOBOAUTCA KopoTkoe (5-10 MHMHYT) MOBTOpeHHE MaTepuaia
npomenmux 3aHATHH. OOBIYHO NPUACPIKUBAIOTCS CICAYIOMIEH CXEMbl: H3yUYeHHE MaTepuaa 3aHsATH
no (aiinaM, BBIIOKEHHBIM TpernojaBareseM, cpaldy nocie 3aHstus (10-15 MuHYT); MOBTOpeHHE
Marepuaiia HakaHyHe cieayromero 3aHstus (10-15 muHyT), mpopa®oTka y4eOHOTo Mmarepuana Io
daiinam 3aHATHA, Y4eOHOI JUTEpaType, MOArOTOBKA JOMAIIHETO 3aJaHUsl MM KypCOBBIX NPOEKTOB
(1,5-2,5 gaca B Hepenoo). BaxxHo 1OOMTHCS MOHUMAHUS M3y4aeMOro MaTepHaia, a He MEXaHW4eCKOro
ero 3anoMuHaHus. [Ipu 3arpyaHeHHM HM3ydeHHs OTAEIBbHBIX TeM, BOIPOCOB, CIEAyeT oOpamiarhes 3a
KOHCYJIBTAIISMU K ITPETIOaBaTero.

BeinmonHeHne MOMAaIIHMX 33JaHUM  sBIsieTcss oOs3arenpHBIM. JlomamiHue 3agaHusi MOTyT OBITh
YaCTHYHO WU TTOJTHOCTBIO 3aMEHEHBI 110 PEIICHHIO MTPENOoAaBaTeis Ha HECKOIBKO KyPCOBBIX IPOEKTOB.
Crioco6 odopMIteHUS B OTIIPABKH paboT cooO0IIaeTcs MpernoiaBareieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IMK-2 Cnocoben popmanuzoBars u
QJITOPUTMHU3UPOBATH MTOCTABJICHHYIO 3a/1a9y

[IK-2.2 Bnaneer merogamu u npuemMaMu (GopManu3andud u
ANTOPUTMHU3ALUH 3a/1a4

[IK-2.1 CnocobeH ¢opmann3oBaTb U aITOPUTMUZHPOBATDH
MOCTAaBJICHHYIO 3aJady

[1K-3 CniocoGen mpoeKTUpoBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHue

[IK-3.4 3naet, kak ompeAenaTb ONTHUMAaJbHbIE METOABI U
CpeACTBa MPOEKTUPOBAHMUS MPOrPaMMHOIO OOECHeUCHHs U
CTPYKTYp AaHHBIX

[IK-3.3 ¥YMeer uznarate OCHOBHBIE IIPHHIIMIIBI TOCTPOEHUS
U BUJIbI ApDXUTEKTYPbI IPOIPAMMHOTO 00€CTIeueHH s, METOIbI
U CpelCTBa MPOEKTHUPOBAHUS MPOrPaMMHOIO 0OecIeueHus,
METOJIONIOTHU Pa3pabOTKU TPOTPAMMHOTO OOECTeYeHUsT U
TEXHOJIOTUH MPOrPaMMHUPOBAHUS

[IK-3.2 YmeeT BbIOMparh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHUYECKOIO
3a/laHus

[IK-3.1 Pa3znu4aer cUHTaKCHUC SI3BIKOB MPOTPaAMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OUOIMOTEKH S3BIKOB MPOTPAMMHUPOBAHHUS

[IK-5 CniocoGeH mpoeKTUpoBarh,
pa3pabarbIBaTh, BHEAPSTH, COIPOBOXIATH U
CHHMMATh C JKCIUTyaTalui HH)OPMAIIMOHHEIE
CHCTEMBI

[IK-5.1 VYMeer omnmchIBaTb apXUTEKTYpy, YCTPOWCTBO M
(YHKIIMOHUPOBaHUE HHDOPMAITMOHHBIX CHCTEM

[IK-5.2 VYmeer ompenensaTe ONTUMAIbHBIE METOIbI U
WHCTPYMEHTBHl Pa3pabOTKH, BHEAPEHUs H aJalTaluu
MPUKJIaTHOTO MIPOTrPaMMHOTO obecrieueHus
WH(POPMALIMOHHBIX CUCTEM

[IK-5.3 Ymeer pa3pabarsiBaTh IPOTOTUIT HHPOPMALIMOHHBIX
CHCTEM B COOTBETCTBHMHU C TPeOOBAaHUSIMU U MPOBOJUTH €TI0

TECTHUPOBAHHE TUIS MIPOBEPKH KOPPEKTHOCTH
APXUTEKTYPHBIX PELICHUI

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA

B pesynprare wu3yuenuss aucuuiuiuHbl «IIporpamMmHass MH)KEHEpUs BBIYMCIMTENbHBIX CHCTEM C

ucnonb3oBaHueM C++» 00ydaromuics 10KeH:

3HAThb:

- (yHnameHTanmbHbIE TNPHUHIUIBI M TEXHUKH IPOEKTHPOBAHMSA

o0ecrieyeHHs MPOMBIIIJICHHOTO YPOBHS;

U pa3pabOTKH NPOrpaMMHOTO

- BOBMOXXHOCTH HEKOTOPBIX CIICIIUAIN3UPOBAHHBIX OnbmHnorek dpeiimBopka Boost;

- TCXHOJOTHUH MapaJlUICJIbHOIO MTpOoTrpaMMHUpPOBAHUA,

npoueccaMm U IMOTOKaMU;

OCHOBAaHHBIC Ha BSHHMOHCﬁCTBHH MCXKIAY

- IPUMUTUBBI CUHXPOHH3AIIUU ITIOTOKOB U CPCICTBA obOMeHa JaHHBIMU MCKY NOTOKaMHU.

yMeTh:




- 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:

TepMmuHOMOTHEH W OCHOBHBIMH HHCTpPYMEHTaMu (QpeiiMBopka Boost 1 OuOnmmHoTek mnapamuieabHOro
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

Hepequb KOHTPOJIBHBIX BOIIPOCOB IAJId CAa4H ):[I/I(l)(l)epeHLII/IpOBaHHOFO 3a4€Ta B OCCHHCM CCMCCTPC

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.



