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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

eab 0CBOCHMS TUCUMIUIMHBI: U3YYEHHE A3BIKOB U METOJOB MPOrPaMMHUPOBAHUS ISl OBIAJCHUS
3HAHUSIMH B O0JIACTH TEXHOJOTUHU MPOrPaMMHUPOBAHUS; MOATOTOBKA K OCO3HAHHOMY HCIIOH30BAHUIO,
KaK A3bIKOB IIPOrpaMMHUPOBAHUs, TaK U METOJOB IIPOTPaMMHUPOBAHUS

3agaun:

— U3y4YEHHE 0OCOOCHHOCTH MPOrPaMMHPOBAHMUsI, OCHOBHI s3bIKa MporpammupoBanus C++ u Python;

— MpUMEHEHHUE POTPaAMMHPOBAHUS Ha MPAKTUKE MIPH pa3paboTKe IpOrpaMMHOTO 0OeCTIeYeHHs Ha
s3pIKe TIporpammupoBanus C++ u Python;

— paccMoTpeHue Kiaccu(UKaIy MPOrpaMMHBIX CPEICTB U BO3MOKHOCTH UX TIPUMEHEHUS JIIIs
peureHus NpakTUIECKUX 3a1ad4,

— MIPOBEJICHHUE aHAIM3a TEXHUYECKOW TOKYMEHTALUH 0 UCTIOJIb30BAHUIO IIPOIPAMMHOIO CPEI-
CTBa.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «[IporpaMMupoBaHue» OTHOCUTCS K 00513aTENbHON YaCcTH MPOTrPaMMBbl.
3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCLHUIIJINHBI

OcBoeHMEe AUCUMILTMHBI HAPaBIE€HO HAa (OPMHUPOBAHUE JIEMEHTOB CIEIYIOIINX KOMIETSHUIUN B
cootBercTBuU ¢ ®I'OC BO u OI1 BO no ganHOMY HaIlpaBJICHUIO OATOTOBKH (CREYUATbHOCTIU):

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUs MO0 TUCHHUILIMHE (MOYJ/II0), COOTHECEHHBbIX
€ HHAMKATOPaMU JA0CTHKEHHUS KOMIIeTeHIH i

Komnerenmus NHAUKATOPHI JOCTHKEHUA KOM- Pe3yabTaTnl 00yyeHus
neTeHuumn

OIIK-7. Ciocoben OIIK-7.1 3HaeT: cnenu@uKy yCTaHOBKH IPO-
Y4aCcTBOBAaTh B TpaMMHOT'O OGGCHG‘-IGHI/IH, CBSI3aHHOM C
HACTPOMKE W Halaj- THUIIOM, Pa3psATHOCTHIO ONEPAIMOHHOM
K€ MPOrpaMMHO- CHUCTEMBI;
anmnapaTHbIX KOM- YMeeT: ycTaHaBIMBATh IPOTPaAMMHOE
TJICKCOB obecrnieueHne ¢ y4eToM 0COOCHHOCTEMN

OTIEpPAI[MOHHBIX CUCTEM;

Brnaneer: HaBblkaMu HaTMCaHUs MPO-
rPaMMHOTO O0ecreueHus U ocaeay-
IOILIEH YCTAaHOBKH.

OIIK-8. Criocoben OIIK-8.1 3HaeT: 0COOEHHOCTH MPOrPaMMHUPOBa-
pa3pabarbIBaTh aj- HUS; OCHOBHI SI3bIKA MPOTPAMMHUPOBA-
TOPUTMBI U TIPO- Hus C++ u Python;

rpaMMBbl, IPUTOIHBIE YMeer: IpUMEHATh IPOrpaMMHUpPOBa-
IUTSL IPaKTUYECKOTO HUE Ha MPaKTUKE TPH pa3padoTKe Ipo-
MNPUMCHCHUSA TpaMMHOT'O OGGCHG‘-IGHI/IH Ha sA3bIKC

nporpammupoBanusi C++ u Python;
Brnazneer: ocHOBaMu MporpaMMUpOBa-
Hus Ha si3eike C++ u Python, HaBbIKa-
MU OTJIaAKU U TCCTUPOBAHUS ITIPOTOTU-
OB MPOTPAMMHO-TEXHUYECKUX KOM-
IJIEKCOB 3a/1a4.
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OIIK-9. Criocoben OIIK-9.1 3HaeT: Kiaccu(UKAIUIO MPOTPAMMHBIX
OCBaWBaTh METOJIU- CPEJICTB M BO3MOXKHOCTHU UX MMPUMEHE-
KM HUCIIOJIb30BAHUS HUS JJIs peLIeHUs MPAaKTUYECKUX 3a-
MPOrPaMMHBIX nad;
CPEICTB JJIsl perie- YMeeT: HAXOAUTh U aHATTU3UPOBATD
HUS TPAKTUIECKIX TEXHUYECKYIO JOKYMEHTAIIHIO TI0 UC-
3a1aqy MOJIb30BAHUIO MPOTPAMMHOI0O CpeI-

CTBa, BEIOUPATH M UCIOJIB30BATh HEOO-
X0JIuMble (QYHKLIUU TPOrPaMMHBIX
CPEACTB ISl PELIEHUS] KOHKPETHOM 3a-
Jla4H;

Brnaneer: cmocobamu onucaHus METO-
JUKH MCTOJIb30BaHUS IPOIPAMMHOTO
CpPEACTBA JUJIsl PELIECHUS] KOHKPETHOM
3a/1a4y B BUJIE TEXHUYECKOMN TOKYMEH-
Talyuu.
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Coaepikanue THCHHUILINHBI B oceHHeM cemectpe 2020/2021:

Ne HaumeHoBaHMe BHI0B 3aHATHI U TEMATHK, COAECPKAHHE

1 JleknuoHHbBIE 3aHATH 4 IIT. IO 2 4Jaca:

1.1. BBenenue B s1361k. OCHOBHBIC TIOHATHS U UCTOPpHUS si3bIka. CTpyKTypa nporpammbl. OObsBIIE-
Hus (pyHIAMEHTABHBIC TUTIBI, UACHTH(PUKATOPBI, TUTEPAIIbI, HESIBHBIE KOHBEPCHUHU TUIIOB, pa3-
HUIIAa MEXKTY OOBSBICHUEM U OTpeieJIeHuEM, 00JIaCTH BUIUMOCTH ). Bripaxkenus (6a3oBbie orie-
paTopbl, OrepaTopsl MPUCBAUBAHMSI, OTIEPATOPHI CPAaBHEHUS, TEPHAPHBIN ONepaTop, MHKPEMEHT U
JEKPEMEHT, oriepatop sizeof, omeparop 3amnsaras). Y npaBistomue KOHCTpyKIud. Buapl ommbok
u UB (compile-time error (OmmOKH KOMIMIALKK ), runtime error (OITMOKYU BBITTOJHEHNUS),
undefined behaviour (UB)). MoaudukaTopbl TUIIOB U CBSI3aHHBIC C HUMHU BOIIPOCHI. Y Ka3aTelln.
Oyukunn (ykazatenu Ha QyHKIUHU, QYHKIIUH ¢ IEpEMEHHBIM YHCIIOM apTyMEHTOB, apTyMEHTBI
10 YMOJIYaHHMI0, ieperpy3ka Gynkiuii). Oneparopsl new u delete. Ccepimku. Koncrantsl. Omnepa-
TOPBI SIBHOTO MTpeoOpa3oBaHus THIIOB (cast). OnmepaTopsl «.», «->», this. Oneparop npucBanba-
HUs, TpaBuiio Tpex. CUCKH MHUIMAIM3AIMK B KOHCTpyKTOpax. KimoueBoe cioBo explicit. Kon-
cranTHbIe MeToibl. [leperpyska onepaTopoB. Apupmernueckue onepatopbl. OnepaTopsl cpas-
HeHus. MHkpemeHT u nekpemenT. KBaaparasie ckoOku. Kpyribie ckoOku. OnepaTopbl «&&»,
«||» 1 «,». Oneparopsl «*», «&» u «- > ». [leperpyska C-style cast.

1.2. Beenenue B OOII. Knacesl u cTpykTypbl. KOHCTpYKTOp, IECTPYKTOP U ONEpaTOp MpPHCBAU-
BaHUs (KOHCTPYKTOP, NECTPYKTOP, KOHCTPYKTOp Komuposanusi). HacnenoBanue. OObsiBiICeHNKE.
CoxkpriTHe UMEH NpHU HacleaoBaHuU. [lonck uMeH npu Hacae10BaHUU (COKPBITHE UMEH Hacle/l-
HUKOM, SIBHBI BBI30B METOJIOB MPE/IKA, TOYEMY KOMITHIIATOP MOKET HE YBUICTH ITyOIUIHBIN
METO]I WJIH aTpuOyT Kilacca, pa3auine KJIAcCOB U CTPYKTYP MPH HACJIEI0BaHUU, TOHKOCTH 3ampe-
TOB IIpH public-Hacie0BaHUM OT KJlacca ¢ private-HaciaeJOBaHUuEM, JOCTYITHOCTh APY3bsIM
protected MmeTogoB/aTpuOyTOB Tipenka). [Iopsa0k BEI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB TPH
HacyenoBaHuu. MHOKECTBEHHOE HacienoBaHue (mpobiaemMa poMOOBHIHOTO HACIIEOBAHHUS, TIPO-
0JieMa «CBIH - IPSIMOM HacIeTHUK 0a0yIKny»). BupTyansHOe HacienoBaHue.

1.3. llabmoubl. O0BsBICHKE Ma0M0HOB. Criennanu3anuy mabdaonoB. Vicnonb3oBanue typedef,
typename, remove const, remove reference, etc. [IpaBuna BeIBoa ma0I0HHBIX THIIOB. NON-type
template parameters. Variadic templates (1ab10HbI ¢ TEpEMEHHBIM KOJTMYECTBOM MIA0IOHHBIX
aprymenToB). Mcnons3oBanue ¢pyakropa. CRTP (Curious Recurring Template Pattern).

1.4. Uckmouenus (exceptions). OcobennocTu uckiouenuii. KimroueBrie cnosa throw, try, catch.
OTnnune MeXIy UCKITIoUeHUsIMU 1 omOkamu. [locnenoBarenbHOCTh U MpaBuiia 00pabOTKH HC-
kimovyennit. Konuposanue npu uckimoueHusx. [Ipobiemsl uckmoueHui (crennpuKauy nCKIo-
YEHUH «cTapas Bepcus» U «HoBas Bepcus»). [Ipodiema nckimodeHuit B koHcTpykTopax. [Ipo-
OnemMa UCKITIOUeHUH B lecTpykTopax. 'apanTust 6e30macHOCTH MpH UCKITIOUeHUsAX. KOHTelHHepHlI.
[TocnenoBarensHbIe KOHTEHHEPHI (Vector, deque, array, list, forward list) MeTons! insert, splice,
unique, sort, erase, size. AccounaTUBHbIE KOHTEHHEpPHI (set, multiset, map, multimap). Meropr
find, count, lower bound, upper bound, equal range, unordered map, unordered set, unor-
dered multimap. Anantepsi (stack, queue, priority queue). [llabnonnsie mapametpsl. hash. Cre-
nuanbHble GyHKIUU (11 Xenr-tadnauir). CpaBHeHHE BpeMEHH paObOTHI OTepaliuii 111 KOHTEHHe-
pOB.

2 | JJaboparopubie paboThl 4 TIT. 1O 2 yaca:

2.1. JIuneiinple, pa3BeTBISIIOIIMECS, HUKINYECKUE aITOPUTMBI.

2.2. MaccuBbl. CTpokwu.

2.3. ®ynkuun. Pexypcus. daimsl.

2.4. Knaccel.

3 CamocrosiTenpHas paboTa CTy/ICHTOB:
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3.1. 3amura nabopaTopHbix pador 2.1-2.4;

3.2. 4 KOHTPOJIBHBIX ompoca nocine 1-i, 2-i, 3-i1, 4-i1 Tekuuit;

3.3. IloarotoBka K 9K3aMeHY MO JUCIUTUIMHE (OIIEHOYHBIC MaTepUasIbl PUBENICHHI B pa3zeie 6
Hacroseit PITJT)

Texkyuuii KOHTPOJIb: KOHTPOJIBHBIE OMPOCHI nTocie 1-i, 2-i, 3-i, 4-i1 JJeKUHM, YCTHBIM OMPOC HA KaXI0M
JIEKIMM IO MaTepHraaM MpeblIyniei mapbl, 3aliuTa JadopaTopHbIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabmuua — O6pa3oBarenbHbIe TEXHOJIOTUH, UCTIONIb3yeMbIE MIPU pPeaIN3aluy Pa3IMYHbIX BUIOB yUeOHOM
3aHATHN 110 TUCUUIUINHE

Ne | Buasl yueOHBIX 3aHATUN OO6pa3oBaresbHbIE TEXHOIOTHH

n/m

1 Jlexmum Kiaccuueckas (TpaguiinonHas, HGOpMaIMOHHA )
TEKIUs

2 JlabopaTtopHnas pabora TexHoMOTHSI BRIMOTHEHUS 1a00paTOPHBIX 3aaHUIN HH-
TUBUIYATHHO

Jlonyck k abopaTtopHoii pabote

3 CamocrosiTenbHas paboTa NudopmaninoHHO-KOMMYyHHKAITTOHHBIE TEXHOJIOTHHI
ctynenToB (BHeayauTopHas) | (moctyn k DMOC dummana, k ObC dunmana, 1octym K
MH()OPMAMOHHO-METOIUIECKIM MaTepHraliaM o JTUC-
[UATTAHE)

4 Kontpons (mpomexxyrounasi | TexHOIOTHsSI yCTHOTO OIpoca
aTTECTaIus: IK3aMeH )

6. OLEHOYHBIE MATEPUAJIBI 11 TEKYLIETO KOHTPOJIS M
IMMPOMEKYTOYHOM ATTECTALIAY — I OLIEHKH KAYECTBA OCBOEHUSA
TACIATLITAHBI

K nmpomexxyTodyHOl aTTecTauuu CTYyJE€HTOB MO JUCUUIIJIMHE MOTYT IIPUBJIEKATHCS MPEICTABUTEIN
paboToaarenei, mpenoaaBaTeNy NOCIEIYIONMX JUCHUILINH, 3aBeytonue kapeapamu.

OneHka KayecTBa OCBOCHMS JAMCIMIUIMHBI BKIIFOYAET KaK TEKYIIUH KOHTPOJb yCIIEBAEMOCTH, TAK
U IIPOMEXKYTOUHYIO aTTECTALUIO.

OneHoYHBIE CPECTBA TEKYILEr0 KOHTPOJISI YCIIEBAEMOCTH:
IIpumepbI BONPOCOB K KOHTPOJBLHOMY ONPOCY nocJjie 1-i jJekuuu:
HazoBuTe 0OCHOBHBIE MOHATHS SI3bIKA IPOTPAMMHUPOBAHUS.

Uro BKIIOYAIOT B ce0s1 Oa30BBIE OMEPaTOPHI?

UYro BKIIIOYAIOT B ce0st OMepaTopbl IPUCBAUBAHUS?

Urto BKIIOYAIOT B ce€0s1 ONIEPaTOPhI CPAaBHECHHUSI ?

UYro BKIIIOYAIOT B ce0s TEpHAPHBINA omepaTtop?

Urto BKIIOYAIOT B ¢€0s1 MHKPEMEHT M ICKPEMEHT?

Yro BKIIOYAIOT B cest omnepatop sizeof u onepaTtop 3ansras?
Onumure Moau(UKATOPHI TUIIOB.

S Aol
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9. PackpoiiTe TOHSTHE OMEPAaTOPOB SIBHOTO MPeOOpa30oBaHUs TUIIOB (cast), OMEpaToOpoB NEw M
delete.

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY OIIPOCY NOCJIe 2-i JIEKIHH:

Onumnre KIro4YeBsie ¢iaoBa mutable, friend, static.

B yem 3akirouaercs nepesarpyska ornepaTopos?

Kaxkue apupmernueckue ornepaTopsl, orepaTopbl cpaBHeHUsT Bam n3BecTHBI?

UYro o3navaer OOII? OnumuTe €ro Kiaccel U CTPYKTYpPHI.

[Touemy KOMIUIATOP MOKET HE YBUIETh yOINYHBIN METOJI M1 aTpuOyT Kitacca?

Nk W=

IIpumepbI BONPOCOB K KOHTPOJLHOMY ONPOCY mocJjie 3-i JeKuuu:

OnuimTe NopsI0K BRITOJHEHHS BEI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB ITPH HACIICAOBAHUH.
Packpoiite mpobieMy poMOOBUIHOTO HACIIEIOBAHMUS.

PackpoiiTe mpo6emMbl «ChIH — MPSIMOI HACIEHUK 0aOyIIKK».

B uem 3akmmouarotcst BUPTyaabHbIE QYHKIIUNA?

B uem 3akmouarotes oneparops override, final u typeid.

M

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY ONPOCY NocJje 4-i JIeKIHH:

Packpoiite nonsTue mabdioHa, OMUIIUTE €r0 OOBSBICHNE U CIIELIUATU3ALUH.

Jns gero ucnone3yrotes typedef, typename, remove const, remove_reference, etc.
Onumure npaBuiia BEIBO/A IA0JIOHHBIX TUIIOB.

B yem 3akimogaroTces mabIoHbI ¢ TEPEMEHHBIM KOJIMUECTBOM IIAOJIOHHBIX apIyMEHTOB?
PackpoiiTe moHsATHE UCKIIIOUEHUS, BBIIBUTE €0 OCOOCHHOCTH.

Onummre KIro4YeBsie cnoBa throw, try, catch.

Onummure nocaea0BaTeNbHOCTh U MpaBuiia 00pabOTKH UCKIIIOUEHUH.

B yem 3akimogaercs npoGieMa HCKIIIOYEHHUH B IECTPYKTOpax?

Kak MoxHO rapaHTHpoBaTh 0€30MaCHOCTD MPU UCKITIOUCHUSIX ?

10 B yem 3akmiouaercs onepatop placement-new.

11. Yro Takoe koHTelHephI? PackpoiiTe MOHATHE U OMHUIIUTE €T0 KJIaCCU(UKAIUIO.

LRI WD =

IIpumep KypcoBoii padoThI:

B xome pacuerHoro 3amgaHusi HEOOXOIMMO pa3paboTaTh MPUIOKEHHE, TECTUPYIOIIEE CHCTEMY
(OuOIMOTEKYy) KJIACCOB, CIPOCKTHPOBAHHYIO M PEATM30BAHHYIO JIJISl PEIIEHUs KOHKPETHOW 3ajaud u3
HEKOTOpPOIi mpenMeTHOM obmacTu. [Ipu 3ToM moyiexat pazpaboTKe CIEeTYIONIHE BOMPOCHL:

a) aHaJIn3 3aJaHus;

0) pa3paboTka OMOIHOTEKH KIACCOB;

B) pa3paboTKa TECTOBOTO MPUIIOKECHHUSI;

) opopMIICHHE PACUETHO-TTOSICHUTENFHOM 3aIMMCKH 110 Pe3yIbTaTaM BBITIOTHEHHS paOOTHI.

Kaxxapiii 13 BapraHTOB OMpeeNseT MPeAMETHYIO 00J1acTh, 11 MOJIETMPOBAHUS KOTOPOIl T0KHA
ObITh pa3zpaboraHa cucrema kiaccoB. Ecnmu crnmckoBelid Homep cryneHTa (Ne) mpesbimaer 20, TO ero
BApUAHT BbIYMCIsETCs, Kak Ne-20.

MuHUMaIbHOE KOJIMYECTBO KIAacCOB B OMOIMoTeKe — 3.

OTaenpHBIN Kacc AOKEH COAepKaTh: KOHCTPYKTOP, AECTPYKTOP, MO (KOJIMYECTBO AJIEMEHTOB
U T.OI.), MeToAbl (AoOaBJieHHE, YAalleHWe, BBIBOJ, IMOWCK H.T.J.), CBOMCTBa (IO HEOOXOIUMOCTH),
Moaudukatopel  goctyna. C  TIOMOIIBIO  OMUCAaHHOM  OMONMOTEKM  KJIAcCOB  Tpedyercs
MPOJIEMOHCTPHPOBATH PEIICHHUE MTPEITIOKEHHON 3aJa4H.

NuauBuayanbHble 3a0aHUS:

1. bubimoreka Ki1accoB, peanu3ylONIMX KOMIUIEKCHYIO apudmeTuky. JlaHbl aBa KOMILIEKC-
Hbix yucna K1 u K2, tpedyercs Beruncnuth K3 kak ux cymMMmy, pasHOCTb, IPOU3BEACHUE U YACTHOE.
2. bubnuoTeka kiaccoB, peaqu3yOMUX BEKTOPHI B N-MEPHOM NpocTpaHcTBe. JaHbl 1Ba n-
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MepHBIX BekTopa V1 u V2, Tpedyercs BRIUUCIUTL V3 Kak HX CyMMY, pa3HOCTh M MPOU3BEICHUE HA YHCIIO
K.

3. bubnuoTteka kmaccoB, peanusyromas «0000MIEHHBIM MacCUB» (TIO3BOJISIONIUNA XPAaHUTh
JIAaHHBIE MPOU3BOJIBHBIX TUIOB). B MaccuB M2 momecTuTh Bce 4eTHbIE 3ieMeHThl U3 M1 u HallTu ux
cyMMYy (€CTi 3TO BO3MOJKHO TIO THITY).

OueHOYHbIE CPEACTBA ISl MPOMEXKYTOUYHOMN aTTEeCTAIUU:

IIpumepbl BONPOCOB K IK3aMeHY 10 IMCIHUILINHE B 0OceHHeM cemecTpe 2020/2021:

1. BBenenue B a3bIK. OCHOBHBIE MOHATUS U UCTOpUs si3bika. CTpykTypa mporpammbl. OObsBIIe-
Hus (GyHIaMEHTalbHbIE TUIIBI, HACHTU()UKATOPBI, TUTEPAIbl, HESIBHbIE KOHBEPCUHU TUIIOB, pa3HUIIA MEXK-
1y OOBSIBIIGHUEM U OIpeeIIEHUEeM, 00IaCTH BUIUMOCTH).

2. Bolpaxkenus (0a30oBble OnepaTtopbl, OMepaTOpbl MPHUCBAUBAHMS, ONEPATOPHI CPaBHEHUS, Tep-
HapHBIN ONepaTop, MHKPEMEHT U JIEKPEMEHT, orepatop sizeof, onepartop 3armsras).

3. Ynpanswomue koHCTpykuuu. Buapl omm6ok u UB (compile-time error (ommOKu KOMITHIIS-
1un), runtime error (ommOku BeioHEeHUs ), undefined behaviour (UB)).

4. MoaudukaTopbl TUIIOB M CBA3aHHBIC C HUMH BOTPOCHL. Ykazatenu. OyHknuu (ykazarenu Ha
¢yHKUIMY, GYHKINU C IEPEMEHHBIM YHCIIOM apryMEHTOB, apryMEHTHI [0 YMOJIYaHUIO, Ieperpy3ka QpyHk-
1IUH).

5. Omneparopsl new u delete. Cebutku. KoncranTtel. OnepaTopsl SIBHOTO MPeoOpa3oBaHUs THIIOB
(cast). Omeparopsl «.», «->», this. Oneparop npucBanBanus, NpaBmwiIo Tpex. CIUCKU MHUIMAIA3AIUN B
KoHcTpykTOpax. KimroueBoe cioBo explicit. KoncTaHTHBIE METOBI.

6. Knroueroe cimoBo mutable. KimtoueBoe cimoBo friend. [enerupyromue koHcTpykTOophl. Kimroue-
BOE CJIOBO static. YKka3zaTrenu Ha YICHBHI.

7. Tleperpy3ka omepaTopoB. Apudmerudeckue onepatopbl. OnepaTopsl cpaBHeHUsA. MHKpeMeHT
u aekpement. KBanparusie ckoOku. Kpyrisie ckoOku. Onepatopbl «&&», «||» u «». OnepaTtopsl «*»,
«&» u « > ». [leperpyska C-style cast.

8. Beenenue B OOII. Knaccel u ctpykTypbl. KoHCTpyKTOp, AECTPYKTOp U ONEpaTop ImpHcBauBa-
HUA (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KOTMPOBAHMS).

9. HacnenoBanue. O6bsBiaenne. CoOKpbITHE UMEH pU HaclepoBaHuH. [IoMck MMEH MpH Hacien0-
BaHUU (COKpBITHE UMEH HACJIEIHUKOM, SIBHBIM BBI30B METOJOB Ipe/Ka, MOYeMYy KOMIMIATOP MOXET He
YBHUJIETh MYyOJIMYHBIA METOA WM aTpuOyT Kjacca, pa3jinyhe KIAacCOB M CTPYKTYp NpPHU HacleI0BaHHH,
TOHKOCTH 3aIpeToB MpH public-HacmeqoBaHUU OT Kjacca ¢ private-HacieI0BaHUEM, JOCTYIHOCTh IPY3b-
siM protected MeTo10B/aTprOyTOB MpenKa).

10. [Topsimok BBI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB INpPHU HACIEIOBAHWMU. MHOKECTBEHHOE
HacleioBaHue (mpobiieMa poMOOBHUIHOTO HACIEIOBAHHUS, MPOOJIEMa «ChIH - MPSAMON HaclIeIHUK 06adyI-
K1»). BuptyansHoe HacienoBaHue.

11.  IIpuBenenue TunoB Mexay HacieaHukamu (dynamic cast). Buptyanbubsie pynkuuu. Bup-
TyaJIbHBIN JecTpYKTOp. AGcTpakTHBIe Kitacchl. Override u final. OnepaTop typeid.

12. [a6nonsl. O0bsaBiIcHHUE madoHOB. Crienuanu3anuu madnoHoB. Mcmons3oBanue typedef,
typename, remove const, remove reference, etc. [IpaBmiia BpiBoja 1a0JOHHBIX TUIIOB. non-type template
parameters.

13.  Variadic templates (maGia0HBI C TEPEMEHHBIM KOJMYECTBOM IITa0JOHHBIX apTyMEHTOB).
Ucnonb3oBanue pynkropa. CRTP (Curious Recurring Template Pattern).

14.  HUckmouenus (exceptions). OcobenHoctu uckimoueHuit. KirodeBsie cimoBa throw, try,

catch. Otnuune Mexay HUCKIOUEHUsSMU U ommuOKkamu. [locrmenoBarenbHOCTh U MpaBuiaa 00pabOTKU HC-
KIJIFOUECHHH.

15. KomnupoBanue npu uckimoueHusx. [IpodGiaemsl uckimrodeHnit (crienudukanuu UCKIIOYCHUN
«cTapas Bepcusi» U «HOBast Bepcus»). [Ipobiiema uckmoueHnid B KOHCTpYKTOpax. [Ipobiaema uckimtoueHnit
B JiecTpykTOopax. ['apanTust 6€30MacHOCTH NPU UCKITIOYCHHUSIX.
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16. Annokatopel. Oneparop placement-new. Ileperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator _traits.

17.  Konteitnepsl. [locnenoBarenbHble KOHTEHHEPH! (vector, deque, array, list, forward list)
Mertonsl insert, splice, unique, sort, erase, size.

18.  AccoumatuBHBIE KOHTEHHEpHI (set, multiset, map, multimap). Metoasr find, count, low-
er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.

19.  Ananreps (stack, queue, priority queue).

20.  lla6monnsie mapametpsl. hash. Cneunanbubie ¢pyHkuun (Uit xem-taduun). CpaBHEHHE

BpeMEHHU pabOThI OrepaIuii Jyisi KOHTESHHEPOB.

B ¢uinane ucnonb3yercs cucreMa ¢ TpaAULIMOHHOW IIKAJIOW OLEHOK — «OTIUYHO», «XOPOLIO»,
«YIAOBIIETBOPUTEINBHOY», «HEYAOBIECTBOPUTEIILHOY, «3aUTEHOY», «HE 3aUTEHOY (ayee — MATHOAIUIbHAS CH-

cTema).

dopma TPOMEKYTOUHOU ATTECTAIMH MO HACTOSIIIEH JUCIUILUIMHE — IK3aMEH.

[IpuMeHsieMble KpUTEpUH OIICHWBAHUS MO JTUCIUIIMHAM (B COOTBETCTBHU C WHCTPYKTHUBHBIM
nucbkMoM HUY MOU ot 14 mas 2012 roga Ne 11-23):

OrneHka
10 JUCIu-
IUTHHE

Kputepuu onieHKH pe3ynbTaToB
00y4YeHUs MO TUCITUTLIINHE

«OTIHYHOY/
«3a4TEHO
(oTHI4aHO)»/
«3a4TEHO»

BricraBisiercss oOyuaromniemycs, 0OHapyKUBIIIEMY BCECTOPOHHEE, CHCTEMAaTHUECKOe U
riy0oKoe 3HaHHE MaTepUaoB U3YYEHHON AUCUUIUINHBI, YMEHHE CBOOOIHO BBIMOIHSITD
3a/laHusl, IPELYCMOTPEHHBIE NIPOTPaMMOM, YCBOMBIIUN OCHOBHYIO M 3HAKOMBIH C J10-
MTOJTHUTEIIbHON JTUTEPATYPOH, PEKOMEHIOBAaHHON padodeil mporpaMMOi JUCITUTIIINHBI,
MPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUH M HCIIOJIb30BAaHUH
MaTepUajIoB M3yYEHHOW TUCIUIUIMHBI, 0€3ynpeyHO OTBETHBIIEMY HE TOJIBKO Ha BO-
npocsl Ouiera, HO U Ha JIOTIOJIHUTENILHBIE BOIPOCHI B paMKax paOoueil mporpammbl
JUCLUIIIIMHBL, TPABUJIBHO BBINOJHUBILEMY MPAaKTHUYECKOe 3aianue. OueHka no Jucuu-
TUTMHE BBICTABIISAIOTCS 00YYAIOMEMYCS C YIETOM PE3yIbTaTOB TEKYIETO KOHTPOJIS.
Komnerenmuu, 3akpeniéHHble 3a AUCHUIIIMHON, c(pOpMHUpPOBaHBl HA YPOBHE — «3Ta-
JIOHHBIID.

«XOPOII0Y/
«324TEHO
(xoporto)y/
«3aUTEHO»

BricTaBnsercs oOyuaromemycs, 0OHapyKHBIIIEMY MTOJTHOE 3HAHUE MaTepualia U3ydeH-
HOM JTMCUUILIMHBI, YCTICIIHO BBIMOJIHAIOMIEMY MPETyCMOTPEHHBIE 3a/1aHUs], YCBOUBIIIE-
My OCHOBHYIO JIUTEPATypPy, PEKOMEHIOBAaHHYIO paboueil MporpaMMOi JUCIUTIIINHBI,
MOKA3aBIIEMYy CUCTEMAaTUUYECKUM XapaKTep 3HAHWM MO JUCLUUIUIMHE, OTBETUBIIEMY Ha
BCE BOMPOCHI OWJIeTa, MPABUIHLHO BBHITTOJHUBIIMKA MPAKTUYECKOE 3aJaHHE, HO JOIY-
CTHBIIMIA TPY 3TOM HENMPHUHIUNHUATbHBIE omOKku. OIeHKa MO AUCIUILTUHE BBICTABIIS-
I0TCSl O0y4JarmeMycs ¢ Y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.

KommereHum, 3akperui€éHHbIe 32 AUCHUTUITMHON, cQOPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBII.

«yIIOBJIETBO-
PUTEITBHOY/
«3aYTEHO
(ymoBneTBo-
PHUTENBHO)»/
«3aYTCHOY

BricraBisiercss oOydaromemycsi, 0OHapyKMBIIIEMY 3HaHHE MaTepuaia U3y4eHHOH Juc-
[UTUTMHBI B 00beMe, HEOOXOMMOM ISl JaibHEHIeH yueObl M peacTosmeld padoThl
o MpodeCCru, CIPABIISIFOIIEMYCSI C BBITIOJTHEHUEM 3aJaHH, 3HAKOMOMY C OCHOBHOM
JTUTEPaTypOi, pEKOMEHI0OBAaHHOW pabodeil mporpaMMon JUCITUTIIIMHBI, JOIMTYCTHUBIIEMY
MOrpCIIHOCTL B OTBCTC HA TCOPCTUYCCKUC BOIPOCHL I/I/I/I.HI/I IIPpU BBIMTOJIHCHUU IPAKTHU-
YECKUX 3aJaHHi, HO 00JalaIieMy HEOOXOIWMBIMU 3HAHUSAMH IS UX YCTPAHCHHS
noa PYKOBOACTBOM IIPCIioaaBaTClIA, JII/I60 HCIIPABUJIBHO BBITIOJHUBIICMY IIPAKTUYC-
CKOE€ 3aJIaHHe, HO TI0 YKa3aHUIO TIPETIOIaBaTesl BHITIOJIHUBIIEMY IPYTUe TPAKTUUECKHE
3alaHus U3 TOTO KC pasacjia JUCHUTIINHEIL..
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Ouenka Kputepuu onieHKu pe3ynbTaToB
MO IUCIIHU- 00ydeHUs 1O TUCITUTLIINHE
TUTMHE
KommereHmum, 3akperniaéHable 3a TUCHUTUTMHON, cOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.
«HEYJOBJIe- BricTaBnsiercss oOydaromemMycs, 0OHapyKUBIIEMY Cephe3HbIC MPOOETbl B 3HAHUSIX OC-
TBOPUTEIb- HOBHOTO MaTepualla W3YYeHHOW JUCIUIUIMHBI, TOMYCTHUBIIEMY MPUHIUIHAIbHBIE
HOY/ HE 3a- OIMOKY B BBITIOJIHEHUU 33/IaHUI, HE OTBETHUBIIIEMY Ha BCE BOIPOCHI OMIIETa M JOTIOJ-
YTEHO HUTEJbHBIE BOIPOCHI U HEMIPABMJIBHO BBIMIOJIHUBILIEMY IPAKTHUECKOE 3a/laHue (Herpa-

BWJIBHOE BBINIOJHEHUE TOJIBKO IPAKTUYECKOTO 3aJaHUs HE SBISETCA OJHO3HAYHOMU
INPUYMHON AJIs BBICTABJICHUS OLIEHKU «HEYJIOBJIETBOPUTENbHOY). Kak npaBuiio, orjeHka
«HEYJOBJIETBOPUTEIBHO CTABUTCA CTYAECHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH 00ydye-
HUE 10 00pa3oBaTeNbHON MporpamMme 0e3 JONOJHUTEIbHBIX 3aHATHH 10 COOTBETCTBY-
foutel qucuuiuHe. OneHka Mo AUCHUILUIMHE BBICTABIISIOTCS 00yJalonieMycs ¢ yuéToM
PE3yJITaTOB TEKYLIETO KOHTPOJIA.

KomnereHun Ha ypoBHE «IIOPOTOBBIN», 3aKPEIUIEHHBIE 3a TUCIMIUIMHOMN, HEe c(hOpMU-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JUCHUITIJIMHBI
Y4eOHoe 1 yueOHO-1200paTOPHOE 000pYyAOBaHHE

VYuebHas ayauTopus Ui POBEJCHUS 3aHATUH CEMUHAPCKOTO THIIA, TPYMIIOBBIX U WHAWBUIYAIb-
HBIX KOHCY/IbTAIMH, TEKYILIET0 KOHTPOJIS U TPOMEXYTOUHOM aTTecTal[ii, OCHAIIEHHAs:

— CIIEUAIM3UPOBAaHHON MeOelNblo; TOCKOH ayAMTOPHOW; AEMOHCTPALMOHHBIM 000pYIOBaHHUEM:
MEPCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); TIEPEHOCHBIM (CTAIlMOHAPHBIM ) TIPOEKTOPOM

VYyeOHnast aynuropus Ijs 1a00paTOPHBIX paboT, BBHIMOJHIEMBIX B KOMIBIOTEPHOM KJIacce, OCHa-
IIICHHAs:

— CICIMATM3UPOBAHHON MeOebI0; JOCKOW ayJAMTOPHOM; MepCOHATBPHBIMH KOMITHIOTEPAMU C TIO/I-
kioueHueM k cetu "Uutepuer” u nocrynom B DMOC dunuana.

Jlnsi caMOCTOSTeNNbHOW PabOThl 0OYdYaIOUIMXCS MO AMCHUUIUIMHE HCIIOJB3YEeTCs MOMEIICHUE s
CaMOCTOSITEIbHOW PaObOThI 00YJArOIINXCsI, OCHAIIIEHHOE:

— CHEUHATU3UPOBAHHON MEOENbI0; OCKOI ayAMTOPHOI; MepCOHATBHBIM KOMIIBIOTEpAMH C I10/-
kimoueHneM K cetu "Uatepuer” u noctynom B DUOC dunmana.

IIporpaMmmHoOe obecnieyeHue

Omnepanuonnas cucremMa OS Windows 10; Ubuntu 20+; oduchsriii maker Microsoft Office — ans
pa6otsl Hag PII/] u meTomuueckum obecriedeHUEM K HEH;

C++, Python, vscode — u1st perieHust TEXHUYECKHX 3a/1a4 pa3HBIMU METOJIaMH ITPOrpaMMHPOBa-
HHSL.

8. OBECIIEYEHHME OBPA30OBATEJIbHOI'O ITPOIECCA AJIA JIUI]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbs 1 UHBAJIMOB

B xozne peanuzanuy TUCHMILIMHBI UCIIOIB3YIOTCS CIIEAYIONIUE TOMOJIHUTEIBHBIE METOABI 00yyde-
HUS, TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluu oOydaroluxcsl B 3aBUCHUMOCTH
OT UX UHIAUBUIYAIbHBIX OCOOCHHOCTEH:
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AJIS1 CJIenbIX M C1a00BUAALINX:

— JIeKUUHU 0(hOPMIISIFOTCS B BUE AIEKTPOHHOTO JOKYMEHTA, JTOCTYITHOTO C IIOMOIIbI0 KOMITBIOTEPA
CO CIIEIUAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIEUeHUEM;

— NACHMEHHBIE 33JJaHUS BBIIOJHAIOTCA HAa KOMIBIOTEPE CO CHELMATIN3UPOBAHHBIM IIPOTPaMMHBIM
o0Oecrie4eHneM, WK MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

— obecrnieunBaeTCsl MHAUBUAYAILHOE paBHOMEpHOE ocBerieHne He MmeHee 300 Jrokc;

— J1J151 BBIMIOJTHEHUSI 3aJaHUS [IPH HEOOXOAMMOCTH MPEOCTaBISAETCS YBEINUHUBAIOIIEE YCTPOMCTBO;
BO3MOYKHO TaK)Ke MCIIOJIb30BaHUE COOCTBEHHBIX YBETMUMBAIOIINX YCTPOUCTB;

— MUCbMEHHbIE 3aJaHHs 0(QOPMIISIOTCS YBETUUEHHBIM IIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOJAATCS B YCTHOW (popMe WIM BBIOJIHSIOTCS B MUCbMEHHOH (hopme Ha
KOMIIBIOTEpE.

AJISI TJIYXHX H CJIA00CIbIIIAMX:

— JIeKIMHU 0OPMIISIIOTCS B BUJIE€ AJIEKTPOHHOTO TOKYMEHTA;

— MACHMEHHBIE 3aJIaHU BBIMOIHAIOTCS Ha KOMIIBIOTEpPE B MUCBMEHHOM (hopme;

— 9K3aMeH U 3a4€T MPOBOAATCA B MUCbMEHHOHN (pOopMe Ha KOMITbIOTEpE; BO3MOXKHO IIPOBEJCHHE B
dbopMe TecTUpOBaHHS.

AJIs1 JIMI[ ¢ HAPYUIEHUSIMU OMOPHO-IBUIaTeJIbHOI0 annapara:

— JIeKUUHU 0(hOPMIISIIOTCS B BUIE AIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C IIOMOIIbI0 KOMITBIOTEPA
CO CIIEUAIM3UPOBAHHBIM ITPOTrPAMMHBIM 00€CIIeUeHUEM;

— NACHMEHHBIE 33JJaHUS BBINIOJHAIOTCA Ha KOMIBIOTEPE CO CIELMATIN3UPOBAHHBIM IIPOrPaMMHBIM
o0ecIeYeHneM;

— 9K3aMEH M 3a4€T MPOBOJAATCS B YCTHOW (popMe WM BBINOJIHSIOTCS B MUCbMEHHOH (hopme Ha
KOMIIBIOTEPE;

— HCIIOJNIb3YeTCs crennaibHas yuebHas ayauropus 1 aun ¢ JIOB3 — ayn. 106 rmaBHoro yueGHO-
ro xkopnyca no aapecy 214013, r. CmosieHCK, DHepreTu4eckuil np-a, 1.1, 31aHue dHEPreTUYECKOro uH-
CTUTYTa (OCHOBHOH KOPITYC).

[Ipu HEOOXOMMMOCTH MpenyCMaTPUBACTCs YBEIMUYEHNE BPEMEHHU ISl IOATOTOBKU OTBETA.

[Iporienypa mpoBefeHHs MPOMEKYTOYHOM arTecTaluu Juis OOyJaroIuXCsl yCTaHABIMBACTCSA C
y4€TOM UX WHIUBUAYAIbHBIX MCUXOPU3NYECKUX ocobeHHOcTel. [IpomexyTouHasi arrectanus MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipu npoBeaeHMM TPOIENYpbl OLICHUBAHUS PE3YAbTaTOB OOy4YeHUs MpeaycMaTpUBaCTCs
UCTIOJIb30BaHHE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBSA3M C WHAMBHUIYAIbHBIMH OCOOEHHOCTSMHU
oOyyaromuxcsi. JTH CpelcTBa MOTYT ObITh IMPENOCTaBICHbI (DUIHAIOM, WM MOTYT HCIOJB30BaThCs
COOCTBEHHBIE TEXHUUECKUE CPE/ICTBA.

[IpoBenenue mpoueaypbl OLEHUBAHUS PE3yNbTaTOB OOYUYEHHs JOIMYCKAETCs C HCIOJIb30BaHUEM
JUCTAHITUOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.

ObecnieunBaeTcs 10CTYN K HHGPOPMAIIMOHHBIM U Oubauorpaguvyeckum pecypcam B cetu Un-
TePHeT Ul KaXJ0ro odydaronierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHUYCHUSM HX 3JI0POBbSI M BOC-
npUsATUS HHPOpMAIIUHU:

JJIS1 CJIeNBbIX M CJ1a00BHASIIINX:

— B TIe4aTHOU (popMe yBEITMUCHHBIM MIPUPTOM;

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA;

— B (hopme ayauodaiina.

AJIS1 TJIYXHX H CJIa00CIbIIIAMX:

— B TIeYaTHOM (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

AJis1 00y4aromuxcsl ¢ HApyUIeHUsIMUA ONMOPHO-IBUIATEIbHOI0 annapara:

— B I1e4aTHOH (hopme;

— B popMe dJIEKTPOHHOTO TIOKYMEHTA,
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— B (hopme ayauodaiina.

9. YYEBHO-METOJUYECKOE U HTHOPOPMALIMOHHOE OBECIEYEHUE
JUCIATLITAHBI
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