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AHHOTANMA
TonoBoit kypc "llpakTuka mporpaMMHpOBaHHs C HcHoOdb30oBaHMeM C++" mpeaHasHaueH IUIsl CTYIEHTOB
BTOPOTO Kypca. B mepBoM cemecTpe CTyneHThl u3ydaroT OCHOBBbI C++ - (pyHKIMH, Kiaccel, mAOIOHBI U 1p.,
MOHUMaHUE KOTOPBIX HEOOXOAUMO UI U3yUYEHHsI CYLIECTBYIOIIMX MPOrpaMM M pa3paboTKu cOOCTBEHHBIX. B
paMKax BTOpPOTO CeMecTpa JETalbHO paccMaTpuBaeTcs craHpapTHas Oubimmorexka C++, a Takke
NONOJTHUTENIbHBIE OMONMOTEKH M WHCTPYMEHTBI, HMCHOJNB3YIOUIMECS Hpu pa3paboTKe MPOMBILUIEHHOTO
MPOrpaMMHOT0 obecriedeHust ¢ ucnojib3oBanuemM C++, takue kak Boost, SFML, CKB Git u ap. Ocoboe
BHUMaHHUE YICNSIEeTCS NapauiebHOMY IPOrPAaMMUPOBAHUIO, TPOCKTUPOBAHUIO ITAPAJUICIBHBIX CTPYKTYP
JMAHHBIX U aJITOPUTMOB, a TAK)KE€ MEXKIIPOLIECCHOMY U CeTeBOMY B3ammozeicTBuio. Ha cemunapax 12 u 13
paccMaTpuBaIOTCsl IOMOJIHUTENbHBIE TeMbl (10 yMmonmdanto pabora c rpadudeckoil Ombnmorexoit SFML),
KOTOpble MOTYT OBITh M3MEHEHBI 10 JKEJIAHHIO CTYACHTOB W/wim Kadenp. [[ng 3akpemseHus marepuaia
CEMHHAPOB CTYICHTHI BBIMOJIHAIOT €KEHEAEIbHbBIE TOMALIHUE 3aJaHusl (CM. IpUMEp B MPHIIOXKEHUN). B xoHIe
CeMecTpa CTYAEHThl CAAIOT 3aUeT, COCTOSILUN U3 TEOPETHUUECKOW M IpakThyeckod uyacte. 80% wuroropoit
ouieHKU (opMHpyeTcs B TeueHue cemectpa, 20% - Ha 3ayere.

1. leau u 3apauu

eap AUCUMNIMHBI
OcBoeHHE CTyIEHTaMU METOJIOB IPOCKTUPOBAHUS U IIPOTPAMMHUPOBAHUS 00BEKTHO-OPUEHTHPOBAHHBIX
nporpaMmM  Ha s3bike  C++, a TakkKe 3HaHMM B O00JacCTH TNPHMEHEHHS COBPEMEHHBIX
BBICOKOTIPOM3BOAMUTEIILHBIX KOMIUIEKCOB Pa3IMYHOM apXUTEKTYpPhl B HAyYHBIX HCCICIOBAHUAX H
MPHUKIIAAHBIX OONACTAX, B TOM YHCIE MPH MaTeMaTHYECKOM MOJICIUPOBAHUHM U 00pabOTKe OONBITUX
MacCHBOB JaHHBIX.

3agaum AUCUUILUITHHBI
- OOy4yeHne CTyIEHTOB MPHHIMIIAM CO3/IaHUsI MPOTPAMMHBIX KOMILICKCOB, BBISIBICHUE OCOOCHHOCTEH
UX CO3JaHUs B IapagurMe 00beKTHO-OPUEHTHPOBAHHOTO IIPOIPAMMHPOBAHHSE;
- o0yueHHe CTYJCHTOB MPHHIUIIAM CO3IaHus d(PPEKTUBHBIX TapPaAJUICIBHBIX AJTOPUTMOB U NIPOTPaMM,
3HAKOMCTBO C OCHOBHBIMH METO/IaMH M IIPHHIMIIAMH [1apaJlIeIbHOTO IPOrPaMMHPOBAHUS, OCHOBHBIMU
TEXHOJIOTUSIMH TIAPAJUICIBHOTO TIPOrPaMMHUPOBAHUS;
- (popmupoBaHKE MOAXONOB K BBHITIOJIHEHHIO MCCIIEIOBAHUH CTYJCHTAMH B OOJACTH MaTeMaTHYeCKOTo
MOJICJIMPOBAHUSI ¥ YHMCJICHHBIX METOJOB C HCIHOJIb30BAaHHEM COBPEMEHHBIX TEXHOJOTUH, U
MPOrPaMMHBIX CPEICTB MapalIeIbHOTO MPOrPaMMHUPOBAHUS B paMKax BBITYCKHBIX paOOT Ha CTEIEHb
Oakanaspa.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[MK-1 Criocobuen manupoBath 1 ipoBoauth  |[IK-1.8 Biageer HaBbikamMu paboOTBl ¢ COBPEMEHHBIMU
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
MPEeIMETHOM 001aCcTH) U (UITM) TEOPETUUIECKUE |UI HAyYHBIX PACUETOB

(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!

* OOmuye NOHATHA O CTPYKTYPAX JaHHBIX: CTEKH, OYE€PEIH, CIIUCKH, AEPEBbs, TAOIHIIBL;
* TEOpPETHUYECKHUE MOAXOABI K CO3AAHUIO KOMIUIEKCOB ITPOTPAMM,;
* HJEOJIOTHIO 00BbEKTHO-OPUEHTHPOBAHHOTO MOAXO0/1A;

. COBpEMEHHBIE TMPOOJIEMbl MOJCIUPOBAHMS, YHCICHHBIX METOIOB M CO3JaHUS KOMILICKCOB
[Iporpamm;
. OCHOBBI apXUTEKTYPBl AIEKTPOHHO-BBIYUCIUTENbHOW MamuHel (OBM), mnpexacrasieHue

uHdopmarmu B DBM ¥ apXUTEKTYpHBIE IPUHLUIIBI OBBIIICHHS HX MPOU3BOANUTEIBHOCTH.

* OCHOBHBIC PHHIHIIEI YCTPOICTBA U PaOOTHI ONIEPALUOHHON CUCTEMBI;

* OCHOBBI Pa0OTHI C TAKETAMU MPHUKIATHBIX IPOTPaMM B 00J1aCTH MaTeMaTUKU U (PU3HUKH.
YMETb:



* [IpumeHsITh 00BEKTHO-OPUEHTHUPOBAHHBIN MOAXO/ JJIs1 HAMMCAHUS POTPaMM;

* HCIOJb30BaTh COBPEMEHHBIE CPEICTBA CO3/IaHUS KOMILIEKCOB IMPOTPaMM;

* cozjaBarhk 6€30MacHbIC TPOrPaMMBbl, HCIIONB3YsI COBPEMEHHBIE CPEJICTBA JJIsl OTIIAJKHU MPOTPaMM;

* BEIOMpATh ONTUMAJIBHBIE ATOPUTMBI JJISI COBPEMEHHBIX IPOTPaMM;

* IUTAHMPOBATh ONTHMAJIbHOE MPOBEACHUE YHUCIEHHOTO 3KCTIEPUMEHTA;

* a0CTparupoBaThCs OT HECYIIECTBEHHOTO MTPH MaTEMaTHIECKOM MOJICITUPOBAHUY;

. WCTIONB30BaTh CUTHAJBl W COOOIIEHMS Ui B3aWMOJICHCTBHSI TIPOIIECCOB MEXIy co0Oi U C
ONEPALIMOHHON CUCTEMON;

*  paspabarbIBaTh MOJHBIC 3aKOHYCHHBIC MPOTPAMMbl HA OJHOM H3 SI3bIKOB BBICOKOTO YPOBHS Kak
WHJIUBUAYaJIbHO, TAK U B KOMaHJE, C UCIIOJIb30BAHUEM COBPEMEHHBIX CPEACTB HAIUCAHUS U OTJIAJIKU
MpOrpaMM;

. WCIIONIb30BaTh 3HAHMA 1O WH(OpMAaTUKE JUIsi TPUIOKCHWH B  WHHOBAIMOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOI W TPOU3BOACTBEHHO-TEXHOJIOTHUECKON cepax AesITeTbHOCTH.

BJIAJIETD:

* HaBwikamu caMOCTOSITENBHON PabOTHI B cpelle 0ObEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS
Ha s3b1ke C++;

* HaBBIKAMU OCBOCHHS COBPEMEHHBIX apXHUTEeKTyp DBM;

* HaBBIKAMH NPOTPAMMHPOBAHUS C UCIIOJIH30BAHUEM CPEJICTB ONEPANMOHHON CUCTEMBI JIJISl PEIICHHUSI
HCCIIEIOBATENLCKUX 3a/1a4;

* OOBEKTUBHOW KapTUHOW TEOPUHU U MPAKTHKH 0OBHEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHPOBAHUSL.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHIM, BKIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.

pabora
1 Tune! TaHHBIX. 2 4 6
2 VYkazarenu U MacCUBBI. 2 4 6
3 OyHKIUY 1 JTIMOBL. 4 8
4 CTpyKTypBI U IEpednCICHUSI. 2 4 6
5 BBenenue B kiacchl. 4 8
6 [IpoexTrpoBaHue KI1accoB. 2 4 6
7 Hepapxum xnaccos. 4 8
8 O06paboTtka omuboK. 2 4 6
9 [11aGoHBI. 4 8
10  |BapuaruBHbIC 1Ia0JIOHBIL. 2 4 6
11 CemaHTHKa MTepEMEIICHUS. 4 8
12 |MeranporpamMmmupoBaHue. 2 4 6
13 |[loBrOopeHnue. 1 12 23
14 |CranpgaprtHast GuOnIHOTEKA. 2 4 6
15 |HMuTennexTyanbHbIE YKa3aTENH. 2 4 6
16  |[locnemoBarenbHbIe KOHTEHHEPHI. 2 4 6
17 | AccounaTuBHBIE KOHTEHHEPHI. 4 8
18  |Anroputmsr STL. 2 4 6
19  |O6paboTka Tekcra. 4 8
20 BBoz 1 BEIBOI. 2 4 6
21 [TapannensHOE TPOrpaMMHUpPOBAHHE. 4 8
22  |[IpuMUTHBBI CHHXPOHHU3ALINH. 2 4 6
23 |MexmnpolieccHOE B3auMOICHCTBHE. 4 8
24 |CereBoe B3auMoelcTBUE. 2 4 6




25  |I'paduueckas 6ubmuorexka SFML. 4 8
26  |[loBTOpenwue. 1 12 23
Nroro yacos 30 120 210
[loaroroska k sK3amMeHy 0 gac.

OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

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

Cemecrtp: 3 (OceHnwmii)

1. Tunoe! TaHHBIX.

Ounocodpust  s3pika. Mcropusi passutus. Crangaprel [SO. IDE  Microsoft Visual Studio.
[Mpenpoueccop, KoMmuiATOp W KoMnoHoBHIMK. [Ipocreiimas mporpamma. OObEKTH M 3HAYCHUSI.
[TpaBuia umenoBanus. OObsiBieHHE U ompeneneHue. Munnmanusanns. OyHaaMeHTaabHbIE THIIBI
nanHbIX. [IpuBenenust tumos. [IpoOnema mepeHocumocTH. [IceBIOHUMBI. YCIOBHBIE BBIPAYKCHUSI.
Iuksl.

2. YKazaTrelll 1 MaCCHUBBI.

Sueiikn mamsaTu. Anpeca u ykazarend. CerMeHThl aJpecCHOTo MPOCTpaHCTBa mpoirecca. [1odanbpHbIe
U JIOKaJIbHBIE OOBEKTHl. BcTpoeHHBIE cTaTHueckue MacCuBbl. BplneneHue naMaTtu B Kyde.
Berpoennsle nuHammuueckue maccuBbl. IIpoGmembl ocBoOokaeHHs maMsaTH. CBsi3b BCTPOEHHBIX
MacCcHBOB U ykaszareiei. Apudmeruka ykaszareneid. CpoiictBa C-cTpok. MHOroMepHble MacCHBBI.
Ccbuiku.

3. OyHKIMYU H JTIMOIBL.

Oynknuu. O0bsiBneHre u onpenenenue. Forward declaration. Berpoennble GyHKIUU. ATpUOYTHI
¢yukuuii. Ilepenaua apryMeHTOB MO 3HAYECHHUIO, YKa3aTENII0 M CChUIKE. 3HAUYEHHUs] apryMEHTOB IIO
ymomuanuio. Crarndyeckue mniepeMmeHHble. [leperpy3ka ¢yHkumidi. VYkazatenn Ha QyHKIUH.
JlamOna-pynkumun. Pexypcusi. @DyHKUMOHAIBHOE MporpaMMmHupoBaHue. Makpocel.  YcioBHAs
KOMITMJISILIUS.

4. CTpyKTypHl U IEPEUHCIICHUSI.

Crpykrypsl. [lanable-wienbl. ArperatHas uwaunuanm3anus. Plain Old Data. KoncTpykTopsl.
@Oynkuuu-uieHsl. BelpaBHuBaHMEe B maMsaTH. butoBble mons. OObenunenus. llepeuncienus 6e3
obmactu BUAMMOCTH. IlepeunciieHus ¢ 007acThIO BHIMMOCTH. MOAYIBHOCTE IPOTPAMMBI.
I'moGanpHas obnmacte BHUIUMOCTH. [IpocTpancTBa mMeH. CBOWMCTBO aJMTUBHOCTH MPOCTPAHCTBA
umeH. [louck Kénura.

5. BBenenne B Ki1acChl.

Knaccel. MuBapuant. MaTepdetic n peanuzanus. Muakancymsnus. Cexiuu kinacca. MHUIManm3anus
nosneit knacca. CnenmanbHble QyHKOUM-wieHb! Kiacca. KoHcTpykTop u pectpykrop. Crarmueckue
unieHbl knacca. [Ipy3es knmacca. Uamoma RAIL. OObeKTHO-OpHEHTHPOBAHHOE MPOTPaMMHUPOBAHHE.
Paznenpras komnusinus. [IpaBuio ogqHoro onpeneneHns. BHyTpeHHee 1 BHENTHEE CBSI3bIBAHME.

6. IIpoexTrpoBaHHUE KJIACCOB.

[MpoextupoBanne  kiaccoB. [leperpyska  omeparopoB. Konmermmum rvalue wu  lvalue.
UnentndunupyemMoctp u mepememaeMocts. Kiaccupukanus 3HaueHwWid. rvalue-cChUIKM U
lvalue-ccbuiku.  YHuUBepcanbHble cChUIKH. KommpoBanume wu nepemenieHue. [lepememaronye
cenpanpHple  QyHKiuu-wieHsl.  [IpaBuiaa  reHepanmy  ClICHMANBHBIX  (DYHKLHUI-YICHOB.
[ToBepxXHOCTHOE U TITyOOKOE KOIMPOBAHKUE.



7. Mlepapxuu KJ1accoB.

Hacnenosanue. Mepapxuu knaccos. [Ipunnmn noacranoku JlnckoB. Hacenosanue nntepdetica n
peanmmzanuu. OTKpbITOe U 3aKkpbiToe HacienoBanue. Kommosunms. [lomumopdusm. BupryansHbie
¢bynknuu. JlnHaMuuecknid M cTaTHUecKuid THMBI 00bekTa. AOCTpakTHBIN 0a30BbI Kiacc. Yuctas
BUpTyasibHast GyHKIM. MHOXKXECTBEHHOE HaclieoBaHHe. BupTyanbHbIe 6a30BbIE KIIACCHI.

8. OOpaboTKa OMHUOOK.

Obpaborka ommbok. Kompl Bo3Bpara. Mexanusm wuckiouenuii. [lpasuno 80/20. T'apanTtun
6e3onacuoctu uckimodennid. Uanoma RAIL. Crannapthas uepapxus uckiroueHuid. [IpoektupoBanne
MIOJIB30BATEIILCKOTO  Kilacca MCKiIoueHud. OcoOeHHOCTH TepexBata ucKiodeHuid. [Ipaktuka
ucnonb3oBanus omnaauuka IDE Microsoft Visual Studio. Co3nanue u ananm3 nammoB. Jloruposanue.

9. I11a0nOHEL.

[lab6nousr pynknuii. UacTannupoBanue mabdioHa. J[ByxaranHas TpaHcisius mabnona. [leperpyska
mabnoHoB ¢yHkimid. [labmonsr kimaccoB. [lomHas u dYacTWYHas cChelHUaIM3alUM  Ia0JIOHA.
HusBopsamme mnpeoOpa3oBanus. 3HaueHHs IapaMeTpoB MIabjoHa IO yMoiyaHuio. HeTuroBble
napaMeTpbl mabnoHa. O6oOwmeHHoe mnporpammupoBanue. [llaGmonsl nceBgoHumoB. [labnoHbI
HepEMEHHBIX.

10. BapuaruBHbie 11a0IOHEI.

Bapuarusnsie mabnonsl. [laker nmapamerpoB mabnona. Ilaker mapamerpoB ¢yHkuu. PekypcuBHas
00paboTka MakeTa BapHaTUBHOrO mabnoHa. BelpakeHusi cBepTku. BapuaTuBHBIE BbIpa)KEHUSI.
BapuaruBuble nHzaexcsl. BapuaruBuble 0a3oBble kiacchl. Crarmueckuii momumopdusm. CTpaHHO
PEeKypCcHUBHBIH m1abi10H npoektupoBanus. Meton baprona-Hakmana. dacanpl. MUKCHHBI.

11. CemaHTHKa [TEPEMELICHUSI.

CemanTtuka mnepememieHuss B mabnoHax. CBoicTBa MOAM(DULIMPYEMOCTH, KOHCTAaHTHOCTH H
IepeMenIaeMoCcT! MapaMeTpoB mabmoHoB. BeiBon Tuma B mabmonax. MpeanbHast mnepepada.
VYuuBepcanbhuble ccbulkd. Lllabmonel cneumanbHbix — (yHKumid-uneHoB. Mamoma SFINAE.
VYnpasisiemoe oTkIodeHue 1abnoHoB. Ilepemada mo ccpuike u 3HadeHwro. [11abmoHbI CBOWCTB M
npeoOpa3oBaHUil TUIIOB.

12. MetanporpaMMHpOBaHHeE.

MeramnporpammupoBanue mabnoHoB. [lomHoTa s3bika mabnoHoB mo TeiopuHry. Bhlumcienus Bo
BpeMs Komnwianuy. Hetunossle mapaMeTpsl mabiaoHoB. Crenuanu3anus madinoHoB. PekypcusHoe
WHCTaHLIMpPOBaHHE 11a0JIOHOB. Vcronp30BaHKe KIFOYEBOTO ClIoBa constexpr. YcinoBHbIN omneparop if
BpeMeHH Kommuwisinuu. ['népuanoe meramnporpamMmmuposanue. Kiace ratio BpeMeHN KOMIMIISIHAH.

13. TloBTOpeHwue.

[IpenensHoe OBICTpOACHCTBUE BEKTOPHBIX TNporpaMM. JIBe dYacTH NpOrpaMM — CKallsipHAs H
BeKTOpHasl. J|OMONMHUTENbHBIE 3aTpaThl HA OPraHU3aLKI0 BEKTOPHBIX BBIYMCICHUN BO BpeMs pabOThI
nporpammbl. OrpaHUYEHHOE YHUCIIO BEKTOPHBIX perucrpoB. OrpaHUYEHUs HA HCIOJIb3yEMbIE
OIIEepaToOpsl B BEKTOPU3YEMBIX ITUKIAX.

Cemecrtp: 4 (Becennuit)

14. CrangaptHas 6ubnuoreka.



[loBropenne. CranmaprHas Oubmmuoreka. bubmuorexkum Boost. dpyrue Oubmumorexu. Hacrtpoiika
npoekra B IDE Microsoft Visual Studio. Drtambl )H3HEHHOTO IHKIIA MPOrPAMMHOTO O00ECTICUCHHUS.
Cucrema xonTpons Bepcuit GIT. SmartGit. Continuous Integration u Continuous Deployment.

15. UnTennexTyaabHble yKa3aTeIH.

WuTennexryanpable ykazarenu. Aiiokatopbl. WMreparopel. Kareropum uteparopoB. OcoOeHHOCTH
ucnonb3oBaHusi ureparopoB. Kimacc ratio. bubmuorexa chrono. WnTtepBan BpemeHu. MomeHT
BpeMeHH. Onoxa. Yacel. PazpaboTka XpoHOMETpa /Ui U3MEPEHUS] BpeMEHH BBINOTHEHUS 0JI0Ka KOJa.

16. IlocnenoBarenbHbIE KOHTEHHEPHI.

[locnenoBarenbubie konTeiHepsl STL. array, vector, deque, list, forward list. CnenuanbHbie
KOHTeHHephl. AjanTepbl KOHTEHHEpoB. stack, queue, priority queue. butoBoe MHOXkecTBO. valarray.
Huxnnueckuit 6ydep Boost. MHoromepHsiit MmaccuB Boost. Koprex. ['ereporennsie KOHTECHHEPHI.

17. AccounarruBHbIE KOHTCHHEPHI.

AccormaruBabie kKoHTeiHepsl STL. MuoxecTBo. OTOOpakenue. [IByctopoHHee otrobpakeHune Boost.
Heynopsinouennsie konteitnepsl STL. Xom-tabmuna. Xom-¢pyHkuusa. CrnocoObl  pasperieHus
KoJutM3ui. Metos nienouek. Metoy oTKpbITOH agpecannu. Pexsmmposanue. Boost Multi-index.

18. Anroputmsr STL.

Anroputmsl STL. Uteparopsl. Axantepsl ureparopos. Utepatopsl BcraBku. [10TOKOBbIE HTEPATOPEI.
OyHKIIMOHATBHBIE O0BEKTHI, (YHKIMKA H JaMOna-pyHkiuu. Kiaccupukamus anroputmoB STL.
I'enepauus cnyuaiineix yucen. Seed. ['eneparop. Pactipenenenue. Boost Graph Library.

19. O6paboTka TeKCTA.

Obpaborka Ttekcra. Crpoku. MHHTepHaumoHanmuzauuss W Jjokaidmsaumsa. Jloxkamu. Danersl.
Konuposanne u Habopbl cUMBOJIOB. MHoroOaitoBbsle u mmpokue koaupoBku. Cranmapt Unicode.
Perynspubie Bblpaxkenusi. [pammaruka perymsipabix BeipaxkeHndn ECMAScript. [loctpoenue
[IaTTEPHOB.

20. BBox u BeIBOA.

bubmuoreka  [OStream.  HMepapxust  KiaccoB  TIOTOKOB  BBOJa-BbIBOZA.  bydepusarus.
®opmarnpoBanne. Manunynsaropel. @DailoBble TOTOKM BBOAA-BbIBOAA. CTpPOKOBBIE ITOTOKH
BBONa-BhIBOJIa. bubnmoreka filesystem. Ilyrte. Omeparum ¢ gupexropusimu. Dopmartsl oOMeHa
nmanguaeiMu. JSON. XML.

21. ITapannensHOE IPOrpaMMHUPOBAHKE.

[lapamiensHoe mporpamMupoBanue. OpraHuzanus napajuiean3Ma. MHOTONOTOYHOE HCIIOTHEHHE.
KontekctHoe mepekmouenne. PonoBble 3amaun. Pa3paboTka mapamienbHbIX — IIPOrPaMM.
CUHXpOHHOE M AaCHMHXPOHHOE HcIoinHeHue. Mexanu3m Oyaymux pesyasratoB. [lapamienbHbie
anroputmsl. [1ys moTokoB.

22. IIpuMHUTHUBBI CHHXPOHHU3AIUH.

[TpumutuBel cunxpoHuzaunu. CocTosHHEe TOHKH. MpbIOTEKCHl. IpaHyIsIpHOCTH OIOKHUPOBKHU.
BsaumobOnokupoBka. YcioBHble mepeMeHHble. [loTokoOe3omacHble  CTPYKTYpBl JAHHBIX C
onokupoBkamu. Crex. Ouepenp. Mopenb mnaMaTd. ATOMapHbIE THIBI JaHHBIX. ATOMapHbBIE
OTIepaLtH.

23. MexXIpo1eccHOe B3auMOICHCTBHE.



MesxmnporieccHoe B3anmMonelictBue. Boost Interprocess. Shared memory. Memory mapped files.
VYnpasisiemas pasaensiemas nmaMsath. Co3iaHne KOHTEHHEPOB B pa3/esiIeMOi maMsaTH. AHOHUMHBIE U
MMEHOBaHHBIC TPUMUTHBBI CHHXpOHM3aIuu. CxeMa consumer-producer. Mcronp3oBanne DLL.

24. CeTeBO€ B3aUMOJEUCTBHE.

CereBoe B3aumopeticteue. Crek mporokosnioB TCP/IP. Ocobennoctu mnporokonoB TCP u UDP.
Sockets API. Boost ASIO. IP agpec. Crangaptsl IPv4 u IPv6. Jlokansnas cers. Ilopt. Endpoint.
Cuctema DNS. AxtuBHbIi cokeT. [laccuBHbIl cokeT. Bydepuzanus. Onepannu BBoJa-BBIBOAA.

25. I'paduueckas 6ubmuorexka SFML.

I'paduyeckass Oubmmoreka SFML (pa3paboTka urp © MareMaTH4ecKoe MOJICIUPOBAHHE) -
JOTIOJTHUTEIIbHAS TEMa.

26. IToBropenue.
IToBTOpEHME.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Kommsrotep (HOyTOYK) M MynsTUMeaAniHOE 000pynoBaHue (IIPOCKTOP, 3BYKOBAs CUCTEMA).
VYueOHbIe ayTuTOpUH, YYeOHBIH ceTeBOI KOMIBIOTEPHBIN KJacC C YCTAaHOBJICHHBIM HEOOXOIUMBIM
MPOrpaMMHBIM 00€CIICUeHUEM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. S3b1k iporpammupoBanusi C++ (crangapt C++11) : Kparkuit kype [Tekct] = A Tour of C++, [yue0.
nocobue 1t By30B] /beepn Ctpayctpyn ; nep. ¢ annt. nox pea. H. H. MaprteiHosa. -M., BUHOM,
2017

2. S3wik mporpammuposanusi C++ [Texct] = The C++ Programming Language, [yue6. mocobue amns
By30B] /beepn Crpayctpyn ; niep. ¢ anr1. nog pen. H. H. Mapteinosa. -M., BUHOM, 2017

JomnonHurensHas auTeparypa

1. [TapamrensHoe porpammupoBanne Ha C++ B neiictBun. [IpakTrka pa3paOOTKH MHOTOIIOTOYHBIX
nporpamm [Teket]/D. Yunbsamc , -M., JIMK Ilpecc, 2012

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

https://github.com/

https://habr.com/ru/sandbox/112936/
https://www.syntevo.com/smartgit/
https://www.youtube.com/watch?v=4-NX17Ip-xQ&list=LLaKGY Wv_KO3JhWam6ott-mw&index=7
&t=0s

https://www.redhat.com/en/topics/devops/what-is-ci-cd
http://kaktusenok.blogspot.com/2013/08/boost-visual-studio.html
https://www.boost.org/

https://theboostcpplibraries.com/

https://en.cppreference.com/w/

https://www.cplusplus.com/

https://ru.stackoverflow.com/

https://ravesli.com/uroki-cpp/

https://herbsutter.com/gotw/ 102/



https://codereview.stackexchange.com/questions/191211/binary-search-tree-data-structure-implementat
ion-in-c11-using-smart-pointers

https://habr.com/ru/post/147843/

http://cppstdlib.com/code/
https://ru.stackoverflow.com/questions/454683/%d0%9a%d0%bd%d0%b8%d0%b3%d0%b8-%d0%b8
-%d0%b4%d1%80%d1%83%d0%b3%d0%b8%d0%b5-%d0%bc%d0%b0%d1%82%d0%b5%d 1 %80
%d0%b8%d0%b0%d0%bb%d 1%8b-%d0%b4%d0%bb%d1%8f-%d0%be%d0%b1%d1%83%d1%87
%d0%b5%d0%bd%d0%b8%d1%8f?noredirect=1&1q=1
https://ru.wikipedia.org/wiki/%D0%AE%D0%BD%D0%B8%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/UTF-8

https://unicode-table.com/ru/

http://boost-spirit.com/home/

https://github.com/nlohmann/json

https://habr.com/ru/company/otus/blog/433588/

https://habr.com/ru/post/209824/

http://apolukhin.github.io/Boost. DLL/boost_dll/getting_started.html
https://zen.yandex.ru/media/id/5abd4b559b403c1eb5c6d8e8/chto-takoe-ip-adres-i-zachem-on-nujen-5
be890c8d37bd400a93e05ed?utm_source=serp
https://www.lifewire.com/how-to-port-forward-4163829
https://ravesli.com/graficheskaya-biblioteka-sfiml-vstuplenie-i-ustanovka/

https://www.sfml-dev.org/

https://habr.com/ru/post/206516/

https://habr.com/ru/company/mailru/blog/482410/

https://habr.com/ru/post/135948/
https://www.youtube.com/watch?v=x8Fo02sIT2WA & feature=youtu.be
http://www.apmath.spbu.ru/ru/staff/ataeva/fractals1.html

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha T1K B KOMITBIOTEPHBIX KJaccax JOJDKHO OBITh yCTaHOBJIEHO clenyrotee [10:
1. Onepanuonnas cuctema Windows (7 wim 10);
2. Microsoft Visual Studio ¢ monaepxkoit C++17;

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

OOyuatromuiicst Kypcy JOJKEH OCBOMTH CTaHAAPTHYIO0 OMOIMOTEKY si3bIKa mporpaMMupoBanus C++ (Ha
ypoBHe ctangapta C++17), a Takke JONOJHUTEIbHbIE OUOIMOTEKH U HUHCTPYMEHTHI, HCIIOJIb3YOIIUECS
npu pa3paboTKe MPOMBIIUIEHHOTO MPOTrPaMMHOTO O0ecIieueHusl ¢ Mcmoiab3oBaHueM C++, Takue Kak
Boost, SFML, CKB Git u HekoTOpble Ipyrue, U HAy4HUThCS MPUMEHATH IOIYYCHHBIC 3HAHUS Ha
IIPAKTHUKE.

OcBoeHue Kypca HE CBOIUTCS TOJBKO K IIOCEIIEHUIO 3aHATHH. OCHOBOH YCIEIIHOTO IPOXOXKICHUS
Kypca SIBISIETCSl CaMOCTOsATENIbHAS paboTa 00yJaroerocs, KOTopast BKIIOUaeT B ceOsL:

- BBIITOJIHEHUE €KEHEENBHBIX JOMAIIHUX 3alaHUl;

- IpopabOTKy MPUMEPOB MIPOrPaMM C 3aHATHH;

- U3y4EHUE JIOTIOIHUTEIBHBIX MAaTepHaIOB 110 MOHOTpauUsIM, CTAThSIM U CIIPABOYHHUKAM.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

ITokazareneM BiIQAEHUS MaTepUaIOM CIYXKHUT YMEHHE pemarh 3aaadu. Jns GopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJiblie
3agau. Ilpu pemeHuu 3amau CTOMT aKLEHTHPOBaTh BHMMAHUE Ha KadecTBE HAIMCAHHOIO Kola U
3¢ HEKTUBHOCTH aJTOPUTMOB U CTPYKTYP JaHHBIX.



ITpu moxaroroBke K 1a0OpPaTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSITH paHee M3yUCHHbIE OCHOBHBIC
noHsTHA. B Hawanme 3aHATHSA, Kak TPaBHIO, IMPOBOAUTCS KopoTrkoe (5-10 MHHYT) TOBTOpeHHE
Marepuaia mnpomenmux 3aHiATuil. OOBYHO NPUAEPKUBAIOTCS CIEAYIONIEH CXEMBl: H3ydeHHE
Marepualia 3aHsTus 1o (aiiam, BEUIOKEHHBIM IIperoaBareieM, cpa3y nocie 3anatust (10-15 munyT);
MOBTOPEHNE MaTepuana HakaHyHe crhenyromero 3adstus (10-15 muHyT), TpopaboTka y4eOHOTO
Marepuaa 1o Qaiiam 3aHATus, yaeOHOU JIMTeparype, MOAr0TOBKA JOMAIIHETO 3aaHus HIIH KypCOBBIX
npoektoB (1,5-2,5 waca B Hememoo). BaxxHO NOOWThCS MOHMMAaHWS W3ydyaeMOro Marepuana, a He
MEXaHUYECKOTO ero 3anoMuHaHus. [Ipu 3aTpynHeHHH U3Y4YEeHUS OTHCNIBHBIX TEM, BOIPOCOB, CIEIYET
o0palnarses 3a KOHCYJIBTAIMAMU K ITPETIOAaBaTeNio.

BrimonmHenne moMamHUX 3aJaHUil  ABISETCS OO0sS3aTeNbHBIM. JloMammHuWe 3aaHusi MOTYT OBITh
YaCTUYHO WJIM MOJIHOCTHIO 3aMEHEHBI 110 PELISHHUIO MPenoAaBaTess Ha HECKOJIBKO KYPCOBBIX IIPOEKTOB.
Crioco6 ohopMIiIeHUS B OTIIPABKH padOT COOOIAeTCs MPEToaaBaTeieM OTACIbHO.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2

KBAJM(PUKAIMA: OaxanaBp

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

4 (Becennwuii) - /luddepeHpoBaHHbIi 3a4eT

PaszpatGoTunk: N.C. MakapoB, accUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
[MK-1 Criocobuen manupoBath 1 ipoBoauth  |[IK-1.8 Biageer HaBbikamu paboOTBl ¢ COBPEMEHHBIMU
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU

MPEeIMETHOM 001aCcTH) U (UITM) TEOPETUUECKUE |UIs HAyYHBIX PACUETOB
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
HCCIIeJOBAaHUS

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrate wusydeHus aucuuiuinHbl «[IpakTHka mporpaMMHpOBaHHS C  HCHOJb30BaHHeM CH++y
00yJarouics JTOIDKEH:

3HAThb:
° O6H_[I/Ie HNOHATHUA O CTPYKTYpaX NAHHBIX: CTCKHU, O4CPCAH, CIIMCKU, [ICPCBbA, Ta6J'H/II_IBI;
¢ TEOPCTUYCCKUEC NNOAXOAbI K CO3JaHNI0 KOMIIJICKCOB IIPOrpaMMm;
¢* HACOJJOTIHIO OGLGKTHO—OPHGHTI/IPOBaHHOFO nmoaxoaa,

. COBpPEMEHHBIE MPOOJIEMbl MOJIEIMPOBAHMS, UYUCICHHBIX METOIOB M CO3IaHHMA KOMIIJIEKCOB
porpamm;
. OCHOBBI APXUTEKTYPHl 3JIEKTPOHHO-BBIUMCIUTENbHOW MamuHbl (OBM), npexacraBieHue

uHpopmauru B OBM 1 apXUTEKTypHbIC TPUHLIUIIBI TIOBBIILIEHUS UX MPOU3BOAUTEIBHOCTH.
* OCHOBHBIC IPUHIMIIBI yCTPOICTBA U PaOOTHI ONIEPALMOHHON CUCTEMBI;
* OCHOBBI Pa0OTHI C MAKETAMH MPHUKIATHBIX IPOrPaMM B 00J1aCTH MaTeMaTuKU 1 (PU3HUKH.
yMeTh:
* IlpumenHsaTh 00BEKTHO-OPUEHTUPOBAHHBINA MOAXO/ AJIs1 HAMCAHUS POrPaMM;
* JCIIOJIb30BaTh COBPEMEHHBIE CPEICTBA CO3/1aHUS KOMIIJIEKCOB IIPOTpaMM;
* cozgaBarh Oe30macHbIe IPOrpaMMBbl, HCIIONIB3Ysl COBPEMEHHBIE CPEACTBA AJIsl OTIIAAKH MPOrPaMM;
* BBIOMpATh ONTHUMAJIbHBIEC AITOPUTMBI JJIs1 COBPEMEHHBIX IPOTPaMM;
* IUIAHMPOBATh ONTHUMAJIBHOE MPOBEACHHUE YUCIEHHOTO SKCIIEPUMEHTA;
* abcTparupoBaThCs OT HECYIIECTBEHHOTO IPH MaTeMaTHYECKOM MOJICTIMPOBAHNY;
. WCIOJIb30BaTh CUTHAJBl M COOOLICHHS Ui B3aMMOICHCTBUS TPOLIECCOB MEXAY co00il U C
OIEPALIMOHHON CHCTEMOM;
*  paspalarbIBaTh MOJHBIC 3aKOHYCHHBIC MPOrpPaMMBbl HA OZHOM H3 SI3bIKOB BBICOKOTO YPOBHS Kak
WHAMBUIYaJIbHO, TAK U B KOMAaHJE, C UCIIOJIb30BAHUEM COBPEMEHHBIX CPEICTB HAUCAHUS U OTIAaIKU
MIPOrpPaMM;
. UCTIONb30BaTh 3HAHMA 1O HHPOpPMATHKE [UIi TPWIOKEHHH B  HMHHOBAI[MOHHOM,
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON U MPOU3BOACTBEHHO-TEXHOJIOIMYECKON chepax AesiTeIbHOCTH.
BJIaJeTh:
* HaBblkaMu caMOCTOSTENbHON paboThl B cpefie 00BbEKTHO-OPUEHTHPOBAHHOTO MPOTrPaMMHPOBAHUS
Ha s3bIke C++;
* HaBbIKAMHU OCBOEHHS COBPEMEHHBIX apXHUTEeKTyp DBM;
* HaBBIKaMH MPOTPAMMUPOBAHUS C UCIOIB30BAaHUEM CPENICTB ONEPAIMOHHON CUCTEMBI AJI pEHICHUS
HCCIIEA0BATENbCKUX 3a7ad;
* OOBEKTUBHOW KapTUHON TEOPUHU U NMPAKTHKH 0OBEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHUSL.

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

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

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

3) 13-3a yero B x3UI-TabaUIIaX BOSHUKAIOT KOJUTM3UHM U KAaK MOXKHO 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) Tlpennoxure xdm-QyHKIHMIO I X3MIUPOBAHHUS YWCEN C IUIABAIONICH TOYKOW M OIpEJeNuTe ee
CBOICTBA.

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

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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:
1. OOBSICHUTH OTIUYHMS TIOTOKA U MpoIiecca.
2. Yro Taxoe anmapaTHBIN Hapauienu3m?

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

Yto Takoe KOHTEKCTHOE MEPCKIOYCHUC U KOTZIda OHO MOSBIISICTCH?

Kakwue ectpb MMOAXOAbI K OpraHru3alvunu HapaJ'IJ'ICJ'II/BMa?

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

® N R

3adeM HyKeH Mapajuiean3m?

9. Yro takoe uauoMa RAII 1 uem oHa none3na?

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

12. Kak rapaHTUpOBaTh, YTO IMOTOK 3aBCPHIACTCA A0 BbIXOJa U3 (bYHKI_H/II/I Ha BCCX BO3MOXKXHBIX ITYTAX
HCIIOJIHCHHS, KaK HOPMAJIBHBIX, TaK U B PE3YJIbTATE HCKJIIOUeHHS ?

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

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

15. Kakue ciyxeOHble omnepauud (KOHCTPYKTOPBI/OMEPATOphl) CTAIO BO3MOXKHBIM HCIIONB30BaTh CO
cragaapra C++11? YUro onu genator?

16. IlpuBecTr mpuMepHI IEpPEMENIaeMbIX, HO HE KOITUPYEMBIX THIIOB.
17. Kakue TUIBI YMHBIX yKa3aTelel UMEIOTCs B CTaHAapTHOM oubnuoreke C++?

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

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

20. Yto Takoe MHBAPUAHT MPUMEHHUTEIHHO K MPOrPAMMHUPOBAHHIO?

21. Yro Taxkoe COTOSIHME TOHKHU U KaK ero u30exarsb?

22. YUro takoe MbtoTekc? Kakue mpobiaeMbpl MOTYT MOSIBUTHCS TIPU UCTIONIB30BAHUMH MBIOTEKCOB?
23. Uro takoe B3anmoOiIokupoBka? Kak ee MOXKHO IOCTUYB?

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

25. OOBsCHUTH COCTOSTHME TOHKH, BHYTpEHHE mpucyiied nuatepdeiicy knacca std::stack. Kak mMoxHO
€ro u30exarn?

26. Kak oOecriednTh 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 asiMOaa BelpaxkeHus. Korma ynoOHO UcCmoNb30BaTh
nsIMOJIa-BBIpaKEeHUs ?

30. Kakue cpencTBa mo3BOJISAIOT ONPEAEATh CBOiicTBa TUIoB? [IpuBecT mpumepsl.
31. Yro Takoe uguoma SFINAE? Kak ona peanusyercs B C++?
32. Yro Takoe rvalue cCBIIKH, YeM OHM OTIIMYAroTcs ot lvalue cchiok?



33. Kak nanmcars O[AMH KOHCTpPYKTOp, KOOTpBIE MOXKET NPUHUMATh N MapamMeTpoB, KaXKIbld U3
KOTOPBIX MOXKET ObITh Kak rvalue, Tak u lvalue? Uto o3HadaeT moHsTHE "yHHBEpCalbHas CChbUIKA"?
[Tonckaszka: uro o3HayaeT npsAMas nepenada u kak peanusyercs uauoma SFINAE B C++?

34. Yro Takoe rpaHyJIIpHOCTH OJOKUPOBKH U MIOYEMY BaXKHO MPABUIIBHO €€ BRIOUPATH?
35. Yro Takoe "marTepH ¢ ABOWHON MPOBEPKOI" U MOYEMY OH MeYalbHO N3BECTEH?

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

37. IlepeuncanTe BCce THUIIBI MBIOTEKCOB, KOTOPBIE YIIOMHUHANINCh Ha ceMuHapax. [losicHuTe 3a KaKIbIi
13 HHX.

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

39. Kak xoppekTHO "u3rortaBnuBarh" ymHbIe ykazarenu? IIpuBectn mpumep, Kkoga MpUMEHEHHE NEw
MOJKET IIPUBECTU K YTEUKE IaMsITH.

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

41. B yeM mpeuMymiecTBa HCHOIB30BAHUS MEXaHM3Ma aCHHXPOHHBIX 3a/1a4 Mepe SBHBIM CO3IaHHEM
MOTOKOB mocpeacTBom std::thread?

42. Yto takoe MexaHu3M Oyaymmx pesynbratoB? Kak oH peanmmzoBan B C++ (kakue METONBI, Kak
WHUIAATU3UPYETCS)?

43. Kakue cpelicTBa reHepannu CllydaiiHbIX Yicel npepocTasiser Oudnuorexa C++117
44. Kakuie ueThIpe dJeMeHTa HHPOPMAIIIH JIOJIKEH MPEI0CTABIAThH KIacC YacoB?

45. Yto Takoe craduiabHble yachl? Korma ux Hamo ucioiab3oBark? Kakue ects ele yachr?
46. Kak 3ameputb Bpems paboTHI hparMeHTa Kojia ¢ oMoIbio oubmmorexku C++117

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

48. Kakasi cBsi3pb MEXJy JaHHBIMU, OOBEKTAMH W siueiikamu mamsaTu? PaccMOTpeTh pa3HbIe THIIBI
00BEKTOB U KaK OHU XpaHATCs (UHUCII0, CTPOKA, TIEPEUUCIICHUE).

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

50. Mcnonp3yroT 11 onepanuy aTOMapHbIX TUIIOB BHYTPEHHIOI0 0510KMpoBKYy? Kak nmpoBeputh Hanu4ue
OnokupoBku? Kakoii THII rapaHTHPOBaHHO HE MMeEET OJIOKMPOBOK Ha BCEX cUCTeMax?

51. Kakue ¢yHKUMU-UIeHBI MPUCYTCTBYIOT B Kiacce std::atomic < T > ¢ moObim Tunom T? Kakue
METO/Ibl M OTIEPATOPBI JOOABIISIOTCS, €CIIU STOT THUIT - UHTETPAIbHBINA HIIH THIT yKa3aTes?

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

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

54. Kak ¢ moMoIIpi0 aTOMapHBIX OTepalyii peaqn30BaTh KOHCTPYKTOP, KOTOPBIH MOXKET OBITh BBI3BAaH
TOJIBKO OAHOKPAaTHO?

55. Ha3BaTh BapHaHThI yIOPSAJOYEHHS TOCTYMA K MAMSITH.
56. Kakoe ynopsioueHue namMsITi MoJpa3yMeBaeTcsl 10 YMOJIUYAHUIO B aTOMApHBIX ONepanusix?

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

58. Uto MOXHO cKa3aTh 00 OTHOCHTEIHLHOM IOPSJIKE OMepaluii B pa3HbIX MMOTOKaX MPHU OCIa0IEHHOM
yHopsiioueHuu?

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

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

61. Kakas cTpyKTypa JaHHBIX Ha3bIBAETCS MMOTOKOOE30MacHOH (0OBSICHUTH TIOAPOOHO)?

62. B yeM HeZOCTaTOK MPOEKTHPOBAHUS, K IPUMEPY, MOTOKOOE30MacHO ouyepeny, OCHOBAHHOW Ha
std::queue? Kak cnenyet u3MEHUTh IOAXOA K MPOEKTUPOBAHUIO?

63. Kakue Bompochl cienyer 3amaBath ceOe Mpu NPOCKTUPOBAHUH TTAPAJUICIBHBIX CTPYKTYpP JaHHBIX
0e3 OJIIOKUPOBOK?

64. Kakuie cTpyKTypbl IaHHBIX HA3bIBAIOTCS HEOIOKUPYIOIIMMHU?

65. Kakuie cTpyKTypbl JaHHBIX HA3bIBAIOTCS CBOOOTHBIMU OT OJIOKUPOBOK?
66. Kakuie cTpyKTypbl IJaHHBIX HA3BIBAIOTCS CBOOOTHBIMH OT OKUIAHUS?
67. Kakue rirochkl © MUHYChI IMEIOT CTPYKTYPHBI IaHHBIX 0€3 OJIOKHMPOBOK?
68. Uto Takoe akTUBHAs OJIOKUPOBKA, 10 KAKMUM IIPUYUHAM OHA BO3HUKAET?



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

70. OOBSICHUTD sIBIICHHE TIepeOpachIBaHMS KAIIIA M JIOKHOTO pa3lelieHHs Ha IPUMEpPEe MacCHBa, Kay bl
AIIEMEHT KOTOPOTO 00padarhiBaeTCsl OTACIBHBIM HenomHUTEneM. Kak n3oexars 3Toi npobiembl?

71. Kak wmexanm3m OyaylmuMx pe3ylbTaToB IOMOTaeT jejiaTh Koji Oe3omacHee OTHOCHUTENLHO
UCKJIFOYEHUN?

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

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

74. Uto Takoe My MOTOKOB, Kak paboTaeT MpoCTeHIIviA my?
75. Kak obecrieunTh OXKHUJJaHHE 3aBEPILCHIS 3a]1a4 B ITyJIE TIOTOKOB?

Kpurepun onennBanus

Onenka «ortmuuHo (10)» BeIcTaBnsieTcs oOydaromieMycs, €cid IIOKa3aBIIeMy BCECTOPOHHUE,
CHCTEMaTU3UPOBaHHbIC, TIIyOOKHE 3HAHUS NpPEAMETa U B Xoje Oeceqpl OH BEPHO U JIETAIBHO OTBETUII
Ha dYeTelpe (4) NPOM3BOJIBHBIX BONPOCA U3 BBIIIE IPHUBEAECHHOTO NepedHs. JleTanbHbIM OTBET
MpearonaracT BEpHbIE OTBETH Ha BCE YTOUHSIOLIME BONPOCHL. [1oAroToBKa M 3amura MHULOUATUBHON
KypCOBOH paboThI siBJIsIeTCsl TipeuMyniecTBoM. OneHKa «OTIUYHO (9)» BBICTABISETCS 00ydYaroneMycs,
ecnmi B xoie Oecembl OH BEpHO, HO HE HCUEPNBIBAIONIEE JAETalbHO OTBETHJ Ha deTbipe (4)
IPOM3BOJIBHBIX BOMPOCAa W3 BHIIIE INPHUBEACHHOIO MepedHs (MOr HEe OTBETUTh Ha HEKOTOpbIE
yTouHstolIMe Bompockl). llogrotoBka u 3amuTa WHULMATHBHOM KypcOBOH paboOThl sBIsETCA
npeumyiecTBoM. OneHka «ommyHO (8)» BhICTaBisAeTCs oOydaroumieMmycs, €cid B Xone Oecelsl OH
BEpPHO, HO HE MCYEpIIbIBAIOIIee ACTaJbHO OTBETWI Ha 4eThipe (4) MPOM3BOJIBHBIX BONPOCA M3 BBILIE
MIPUBEJICHHOTO TepeyHs (He OTBETWII Ha YTOUHSIONIHE BOMPOoChl). OteHka «xopouio (7)» BBICTaBIsSETCSI
oOyuJaromemMycsi, eciii B xozne Oecelpl OH BEpPHO W JOCTaTOYHO JAeTalbHO OTBeTWa Ha Tpu (3)
MPOM3BOJIBHBIX BOMPOCA M3 BBIIIE MPUBEJCHHOTO NepeyHs. JleTanbHbld OTBET MpeaIoiaraeT BepHbIe
OTBETHl Ha BCE YTOYHAIOLIME BONpOChl. [loArotoBka M 3ammTa WHUIMATUBHONW KypCOBOH pabOTHI
ABJsIeTCs MpeumyniecTBoM. OreHka «xopomo (6)» BBICTABISIETCS 00y4aromeMycs, eClid B Xoe Oece/sl
OH BEpHO, HO HE MCYEPIBIBAIOLICE JCTAIbHO OTBETWI Ha TpH (3) MPOM3BOJIBHBIX BOMPOCA M3 BbILIE
MPUBEICHHOTO TepevHs (He OTBETWJI HAa HEKOTOpPbIE YTOUHSIOIIME BoIpochkl). IlonroroBka u 3ammura
WHUIIMATUBHON KYpCOBOHM paloThl sBIsieTCs mpeumMyinecTBoM. OueHka «xopouio (5)» BBICTaBISETCS
oOydJaromemMycsi, eclii B Xojie Oecepl OH BEPHO M JOCTATOYHO JETAlbHO OTBETWJ Ha JBa (2)
MPOU3BOJILHBIX BOIMPOCA M3 BBILIE MPUBEACHHOTO MepeyHs. JeTanbHblil OTBET MpEeAroiaraeT BEpHbIE
OTBETHl Ha BCE YTOYHSOIME BOMPOCH. OIlEHKa «YyIOBIETBOPUTENbHO (4)» BBICTABISETCS
oOyuJaromemMycsi, ecim B XoAe Oeceabl OH BEPHO M AOCTAaTOYHO JETalbHO OTBeTHSI Ha omuH (1)
MIPOU3BOJIBHBIN BONPOC M3 BBIIIE MPUBEAECHHOTO HepeyHs. JeTaqpHbIil OTBET MpEeArojaracT BepHbIC
OTBETHl Ha BCE YTOYHAIOLIME BONpOChHL. [loArotoBka M 3amyTa WHUIMATUBHOW KypCOBOH pabOTHI
SBIIsiETCS TpeuMyIecTBoM. OleHKa «YIOBIETBOPUTEIHHO (3)» BBICTaBIsieTCsl 00yJaromeMycs, eclid B
xofie 6eceqibl OH BEPHO, HO HE MCUYEPIbIBAIOLIEe IETAIBHO OTBETHI Ha ouH (1) mpou3BONbHBIN BOIPOC
U3 BBIIE TPHUBEACHHOTO IepeyHss (He OTBETWI Ha YTOYHAIOMME Bompockl). OleHka
«HEYIOBIIETBOPUTENHHO (2)» BBICTABISETCS 00yUaroeMycsi, €Clii B Xoe Oeceslbl OH HE CMOT OTBETHUTh
HU Ha OIWH HPOM3BOJIBHBII BONPOC M3 BHINIE NPHUBEIACHHOIO IEPEYHs, HO CMOI OTBETUTh Ha
HABOJIME BONPOCHI M BOMNPOCH C «moickazkammy. OIleHKa «HeyaoBiaeTBOpuTenbHO (1)»
BBICTaBIIICTCA 00y4aroLeMycs, ecii B Xozie Oecebl OH He CMOT' OTBETUTHh HM Ha OJUH MPOU3BOJIbHBIN
BONPOC M3 BBIIIE PUBEACHHOTO NIEPEYHSs, a TaK K€ HU Ha OAMH HaBOASILIUI BOIIPOC.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

HuddepeHmpoBaHHBIN 3a4€T MPOBOJUTCS 110 UTOraM TEKYILEH yCIIeBAEMOCTH U CAa4l MPAKTUYECKUX
3aaHUH, IPEeayCMOTPEHHBIX IPOrpaMMOM TUCIMILIMHBI, IyTEM OPraHM3allUU CIIELUAIbHOIO OIpoca,
MPOBOJMMOTIO B YCTHOM MJIM MMCBMEHHOM (popMe, a TaKkKe 3alIUTOH BBITYCKHOTO MPOEKTA.



