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AHHOTANMA

Kypc comepxxkur B cebe mnpuHUMIBI ~ OOBEKTHO-OPMEHTHPOBAHHOIO  IMOAXOHA, a TaKk  Ke
OOBEKTHO-OPUEHTHUPOBAHHbBIN aHAIN3 U MPOEKTHpPOBaHMHE. PAaCKphIBaeT M OMUCHIBAET OCHOBHBIE IOAXOABI B
00BbEKTHO-OpPMEHTHPOBAHHOM NpOrpaMMupoBaHuu. PacMmarpuBaeT 00600meHHbIe Kiacchl U MeTonbl. CTporo
TUIMHM3UPOBaHHBIE ICTOYHUKY U YIIPABJIEHUE B3aUMO/ICHCTBHEM OOBEKTOB.

1. lean u 3apa4n

Heap AucHUNIHHBI
- cdopMHpOBaThH MPEACTABICHNE O PA3HOOOPA3HBIX BBHIUMUCIUTENBHBIX 3aja4ax B TeOpuH rpados u 00
ACHMITOTUYECKUX CIIOKHOCTAX UX PEUICHUIT;

- HAaTb TCOPCTUYCCKHUC U MPAKTUICCKUC 3HAHU S 00 AJropruTMax U CTPYKTypax NaHHBIX TCOPUU l"pa(bOB
C 10Ka3aTCJIbCTBOM KOPPEKTHOCTH HUX pa6OTBI, 0 METOAax OUCHKHU CIIO)KHOCTU aJITOPUTMOB.

3agaun AU COMIIHHBI
- Hay4uTh (YOPMYIHPOBAThH 337a4N B TEPMUHAX N3YUCHHBIX TEOPUH, BEIOMPATh MOAXOSIINN aIrOpUTM
JUTSI TIOCTABIEHHON 3aJ1auu;

- Hay4HTh pa3padaThIBaTh KOMOWHAIIMU aJTOPUTMOB JUIS PEHICHHs MOCTaBICHHBIX 33/]a4, OICHUBATh
CIO)KHOCTH aJTOPUTMOB, HUX MOAMGUKAIMKA M KOMOWHAIMHA, B TOM YHCIE C IOMOIIBIO
aMOPTH3ALMOHHOTO aHaJIM3a, BHIOMPATh MOIXOASIINE CTPYKTYpPhI JTAHHBIX JUIS MMOCTABJICHHBIX 3ajad,
peaNn30BbIBaThH AITOPUTMBI B 0000IIIEHHOH (hopMe Ha sI3bIKe TTporpammupoBanust C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSTh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
(dyHIaMeHTalbHbIE 3HAHUS, I0JTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
- anropuTMBbl Ha Tpadax u CTPYKTYphI JaHHBIX, CBSI3aHHBIC C HIMHU;
- OIICHKHU CIIO)KHOCTHU CTAQH/IaPTHBIX aJITOPUTMOB;
- CTaHAApPTHBIC alTOPUTMBI Ha rpadax M HUCIOJIB3yeMble CTPYKTYphl IaHHBIX, HOAXOIBI K
MOAN(DUKAINN KJIACCUYECKHUX aJTOPUTMOB;
- pa3HOOOpa3HbIe KJIACCHYECKHE 33/1aud B TEOpPHU Tpad)OB U ACUMITOTUYECKUE CIOKHOCTH HX
pELIEHUI.

YMETb:
- (QopmynupoBaTh 3a7a4u B TEPMUHAX W3YYCHHBIX TEOPHUil, BBIOMPATh MOAXOSIINM aJrOPUTM JUIs
MOCTABJICHHOM 3a/1a4H;
- pa3pabaTbIBaTh KOMOMHAIMY aJTOPUTMOB ISl PEILICHUS TIOCTABJICHHON 3a/1a4H;
- OIICHUBATH CIOKHOCTU QJITOPUTMOB, X MOAU(HKAIMA W KOMOMHALIMIL, B TOM YHCIIE C TIOMOIIBIO
aMOPTH3aLIMOHHOTO aHAJIN3a;
- BBIOMpATh MOAXOAIIUE CTPYKTYPBHI TAaHHBIX JUII KOHKPETHOH 3a1a4m;
- peanr30BBIBATh AITOPUTM B 0000IIEHHON (OopMe Ha SI3bIKE IPOTPAMMUPOBaHUS c++;
- peanM30BhIBaTh CTaHAAPTHBIE AITOPUTMBI Ha Tpadax ¥ CTPYKTYpHl IaHHBIX Ha S3BIKE
nporpaMmupoBaHust C++.

BIIAJICTh!
- METoJaMH JICKOMIO3UINH 3a/a4 B 00J1IaCTH WHPOPMAIIMOHHBIX TEXHOJIOTHI U MOCTPOSHHS SAMHOTO
pEeLIeHNs ¢ UCTIONB30BAaHHEM H3YyUEHHBIX aJlTOPUTMOB;
- METOJIaMH OLIEHKH CIIOKHOCTH aJITOPUTMOB, UX MOAU(DUKAINN 1 KOMOUHALIUIA.



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

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATEINIFHYIO paboTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Benenue B 5361k 1 1 7
2 MonaudukaTopbl TUTIOB 2 2 8
3 Benenue B OOII 2 2 7
4 [Teperpy3ka oneparopoB 2 2 8
5 Hacnenosanue (inheritance) 2 2 7
6 [Ia6nous (templates) 2 2 8
7 Ucknrouenus (exceptions) 2 2 7
8 Amnnokaropsl (allocators) 2 2 8
Hroro wacos 15 15 60
[ToaroroBka K sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Beenenue B s3Ik

OOmmue cnoBa: Mecto s3bika C++ Cpean COBPEMEHHBIX SI3BIKOB, aKTyaJbHbIE BEPCHU ITOTO SI3bIKA,
KJTFOYEBBIC JTFOIH, CBS3aHHBIE C 3TUM SI3BIKOM, O(UIIMATBHBIA CTAaHAAPT SI3bIKa

CrpykTypa nporpamMmsbl, GYHKLIHMSI main, MOHATHE O0JacTH BUAMMOCTH (scope). KioueBble cioBa.
Broga-eriBoz (cin, cout).

Oo0mbsBienus (declarations). Mnentudukaropel. @yHnamentanbuble Tribl (int, long, long long, float,
double, long double, char, bool, momudukaropsr signed u unsigned). Pasmepsl 3TuX THIIOB,
OCHOBHBIE OIEpaliM HaJ HHMH, HESABHBIC NpeoOpa3oBaHMs THIIOB MeEXIy coOoi. Jlurepasl,
mutepasibHble  cyQGUKCHl Ui OCHOBHBIX THNOB. OObABNeHHS (yHKIMHA, pPa3HULA MEXIY
oObsBIICHHEM U onpezenieHreM, one definition rule.

Bripaxenust (expressions). Omepatopsl. Apudmerndeckue oreparopbl. [[0OMTOBBIE OIEPaTOPHI.
Jlorndeckue omepaTopbl, OCOOCHHOCTH HX paboThl. Omeparop NPHCBaUBAHUS U  OIEPATOPEI
COCTAaBHOTO TMPHCBaWBaHWsi, OCOOCHHOCTH ero pabotel. [lonsrtue lvalue um rvalue B C++03.
WHKpeMeHT u AeKPEeMEHT, OTIIn4ne NMpe(GUKCHON Bepcuu oT mocTPUKCHOU. Oneparopsl CpaBHEHHUSL.
TepnHapubIii oneparop. Oneparop “3ansitas’. Oneparop sizeof.

Wuctpyknuu (statements). Koncrpykmmu if...else, for, while, do...while, switch, nx cuHTakcuc,
npaswia pabotel. MHCTpYKIMU break, continue, return, ux aeficreue. MTHCTpyKIHst g0t0 M METKH.
[TonsTHa OMMOKM KOMITWJIAILIMM, OIMIMOKM BPEMEHH BBIMOJIHEHHUS (runtime error), HEONpeaeIeHHOTO
noseneHus (undefined behaviour), oTnuus Mexay HUMH, TpuMepbl. Bunbl ommMOOK KOMIHIISIUH:
JIEKCHUYECKUE, CHHTaKCHUecKne, ceManTiuueckue. [lonstre segmentation fault u stack overflow.

2. MonuukaTopsl TUIIOB

Vkazarenu, omepanmuu Hajg Humu. Omepanust B3ATHs aapeca. ABTOMAaTHYECKas HaMATh (CTEK).
MaccuBbl, onepanus [] (KBaapaTHble CKOOKH), €€ MPUHIMII PaboThl. Ykazarenb Ha void u ero
OCOOCHHOCTH.



Oynkuuu. Ileperpyska ¢yHkunii, mpaBujia paspemieHus neperpy3ku (oOmas cxema, 0e3 neTtayei).
@yHKIMU C apryMeHTaMu Mo yMmondaHuio. PYHKIMHM ¢ HEyKa3aHHBIM KOJIMYECTBOM apryMEHTOB.
VYkazarenu Ha (YHKUMH, ONEpALlH HAJ HUMH, UX OCOOCHHOCTH.

Junamudeckast namsatb. Omeparopsl new W new[], WX HCIONb30BaHUE (B CTaHIApTHOW Qopme).
Omneparopsl delete u delete[], ux ucmnons3oBanue (B cranzaptHoil ¢opme). IIpobimema yreuex
namsity. [Ipobiema aBoHHOTO yaneHusl.

[lepenaua apryMeHTOB IO 3HA4YECHUIO U 1O yKasaTewro, repBas Bepcust GpyHKuuu swap. Junemma c
MpHUCBaMBaHUEM (CO31aBaThb HOBOE Has3BaHMe Wi kKonuio?). Mnes ccobuiok (references). Ommmumst
CCBUIOK OT yKaszareJei, MmpaBuiia paboThl CO CChIIKaMHU, BTOpasi Bepcus QyHKIuN swap. [Ipobnema,
CBSI3aHHAsI CO CCHUTKOW Ha JIOKaJbHYIO epeMeHHYIO (“‘OuTbIe CChUIKK ).

I/II[CH KOHCTaHT, KJIFOUEBOE CJIOBO const. IloHsATHE KOHCTAHTHBIX M HEKOHCTAHTHBIX onepaum‘/'l,
0COOEHHOCTH pa6OTbI ¢ koHcTaHTaMHM. KOHCTaHTHBIE M HEKOHCTAHTHBIC CCBhUIKHA. KOHCTaHTHEIE
YKa3aTrcJii U yKa3arcJii Ha KOHCTAHTY. P A3PCHICHHBIC U 3alIPCHICHHBIC MMPUCBANBAHUA MCKAY BCCMHU
BbIIICYIIOMSAHYTBIMU TUIIAMU.

Buner npuBenennii TUIOB: static_cast, reinterpret _cast, const_cast u C-style cast, ux ocobeHHOCTH,
pUMepBl TPUMEHEHHS ¥ IPUMEPBI, KOTZIa OHH HE CPadOTAaIOT.

3. Bexnenune B OOI1

Unes OOIL Tlonstust kmacca M CTPYKTYphl, WIEHOB kiacca. [lonms W MeTonsl, MOHSTHE
MHKancymsmn. MoanpukaTopsl JocTyna.

Koncrpykropel u jgectpykropsl. Koncrpyktop mo ymomuanuto. Ileperpy3ka KOHCTPYKTOPOB.
KoHCTpyKTOp KONMHMpOBaHHS, €ro CHTHaTypa M cxema peanuzanuu. [Ipumep, korga HeoOXoauMm
HETPUBHUAJBHBIA KOHCTPYKTOD KOIUPOBAaHMS W OIEparop NpucBauBaHus. [IpaBuiia reHepanun
KOMITHJISITOPOM  KOHCTpyKTOopoB. KitoueBwsie cnoBa default m delete B KoHTekcTe ompeaeneHuUs
(YHKIUH-YIICHOB.

Omneparops! “Touka” u “crpenouka’. KitoueBoe cioBo this 1 npumep HCIIONB30BaAHHUS.
Omneparop mpucBanBaHUs, €T0 CUTHATYpa U cxema peanuzanuu. “IIpaBuno Tpex”.

[Ipobnema ¢ wWHHMIMANH3AaNMEH KOHCTAHT M CChUIOK. PelieHue: CNHUCKH WHHUIHMATIW3AlMA B
KOHCTPYKTOpax.

KiroueBoe cioBo explicit. Ilpumep ¢ koHCTpyKTOpOM String(int n).
KoHcTaHTHBIE 1 HEKOHCTaHTHBIE METO/IbI, IPUMEPHL.

KiroueBoe cioBo mutable, mpuMep npuMeHEHUsI.

[lonsaTue npyxecTBeHHBIX (PYHKIHH M KI1acCOB, KIt0UYeBOe cIoBo friend.

[Ipobnema BBI30Ba KOHCTPYKTOPOB M3 JPYTUX KOHCTPYKTOpoB. Pemienue: nenerupyrouue
KOHCTPYKTOPBI.

CraTudeckue Mmojs u METO/bI, IIPUMEP. JlokanapHBIE CTaTHYECKHUE IICPEMCHHBIC.

Vka3zarenu Ha WIEHbl M yKa3areau Ha MeTozbl. CHHTaKCHC OOBSBICHHS, MPUMEP HCIIOIb30BAHUS.
Omneparops! “TOYKa CO 3BE3A0YKON” U “CTPEIOUKa CO 3BE3T0UKON .

4. Ileperpy3ka onepaTopoB

OOmiast uaes meperpy3ku oreparopoB. [leperpyska apudMeTHYecKHX OIEpaTopoB Ha MpUMEpE
kinacca Biglnteger: OuHapHbIE oOmnepaTropbl, COCTaBHbIE IPUCBAWBAHMSA C HUMH, IPaBUIbHOE
BBIp@XKEHHUE OIHOro uepe3 aApyroe. llpoOmemMa ¢ KOPPEKTHOCTBIO BBIpAXEHHH BHOa ‘“X+y=5;”.
[Ipobnema B ciydae JeBOro omnepanjaa - He 00beKTa Kiacca (BbIpaxkeHus: Buaa “5+x7). [leperpyska
OIepaTopoB << M >> Ha MPUMEPE MOTOKOBOTO BBOA-BBHIBOA.

[Ieperpy3ka oneparopoB CpaBHEHU, TPABUIBHOE BEIPAKEHUE OAHUX CPABHEHMM Uepe3 ApYyTHE.
[leperpy3ka HHKpeMeHTa U AeKpeMeHTa (IPe(UKCHOTO U MOCTPHUKCHOTO).

[Teperpy3ka omeparopa [] (kBaaparHbie ckoOku). [IpaBuibHOE COOIMIONEHHE KOHCTAHTHOCTH TIPH
neperpyske orneparopa [].

[leperpy3ka omeparopa “kpymible ckoOku”. [lonsatue ¢yHKTOpa W (QYHKIMOHAIBHOTO Kiacca,
Kommaparopa. [IpuMep ucronb30BaHus B CTAHAAPTHBIX AITOPUTMAX.

OcobeHHocTH neperpys3Ku ornepatoposB “noruueckoe N7, “nmoruueckoe NI u “3amsiras’.

OcoOeHHOCTH TEperpy3Kd OINepaTtopoB  “‘yHapHas 3Be3l04Yka’, “‘yHapHbIM ammepcaHn’ u
“cTpemouka’.

[eperpyska onepaTopoB npuBeaeHus Trma. Eie ofHO NpruMeHeHHne KIFoUeBOro clioBa explicit.



5. Hacnemoranue (inheritance)

OObsiBeHue Hacienoanusi. Momudukarop pocrtyna protected. PasHuiia Mexay TpHUBaTHBIM,
MyOJIMYHBIM U 3alUIICHHBIM HacleAoBaHueM. Pa3HuIia Mex 1y HaclIeq0BaHHEM KJIACCOB M CTPYKTYP.
[Mouck nmeH npu HacnenoBaHuH. COKPBHITHE UMEH HACICAHUKOM. SIBHBIH BHI30B METOIIOB POIUTENS Y
HacyienHuka. Mcmons3oBanue :: u using. [Ipo0ieMbl ¢ BUAMMOCTBIO Ha3BaHHN POIUTENCH U UX MOJeH
y TIOTOMKOB B Cllydae JIByXypOBHEBOTO HACJICAOBAHUS, INE NEPBBIH ypOBEHb - IPHUBATHOE
HacyienoBanue. [IpaBuia neiicteus cioBa friend B 3THX ciydasx.

[Topsimok  BbI30Ba KOHCTPYKTOPOB W JECTPYKTOpPOB TMpW  HaciemoBaHuu. [Ipobimema ¢
MHHULMAIN3alMed poAMTeNell MpH ONpeleNeHNH KOHCTPYKTOpa HAaclIe[HUKAa, BHOBb HPUMEHEHHE
CNHMCKOB MHUIMaIH3anuy. [IpaBuia pasmenieHus: 00beKTOB KIaCCOB-HACICAHUKOB B ITAMSITH.
MHOXeCTBEHHOE  Hacle0BaHHE, HEOJAHO3HAYHOCTH IIpU HEM, IpobieMa pOMOOBHIHOTO
HacleqoBaHusA. [IpuMepbl pa3pemieHuss HEOJHO3HAYHOCTH C TIOMOIIBIO TPHUBEICHUN THUIIOB H
oreparopa ::, KOMOMHAIIK BCETO 3TOTO C IPUBATHBIM HACJIEIOBAHHEM, CIIBUTH yKa3aTelnei.
BupryansHoe HacnenoBaHune. OcCOOEHHOCTM KOMOMHAIMM BUPTYaJbHOIO W HEBUPTYaJIbHOIO
HacJIeJOBaHHUSI.

[lpuBeneHre TUTIOB MEXKIY POIMTEIIEM W HACISIHHKOM: Cpe3Ka NpPU KOIUPOBAHUH, NPHBEICHUEC
yKazarenei, npuBeneHre ccbutok. OcoOeHHOCTH static_cast, reinterpret cast MEXIy pOAUTEISIMH H
HaclleTHUKaMHU (a Takke yKasaTelssMH WIH ccbulkamMu Ha HEX). Omeparop dynamic cast, ero
omIn4ue ot static_cast.

Bupryanbnbie QyHKIHMH, UX 00I1ast Uaes U OTIIMYME OT HEBUPTYalbHBIX. OCOOCHHOCTH pa3MEICHHS
B NIAMSTH KJIACCOB C BUPTYaJIbHBIMU (PyHKUIMAMH, MOHATHE noauMopdusma. [loaumopdHbie Kinaccsl.
[TousiTre 0 TabNMUIIe BUPTYATBHBIX (DYHKIHA.

BupTyanbHbIi IECTPYKTOP U €T0 NpeIHa3HAYCHHUE.

AOGcTpaKkTHBIE KJIACCHI M “‘UMCTO BUpTyasibHble” (pure virtual) ¢yHKmuu, ux ocoOeHHOCTH. YmcTo
BUPTYallbHBIN AecTpykTop. Ommobka “pure virtual function call” u ee BOSHUKHOBEHHE.

Kimouesbie ciioBa override u final mpu HacneoBaHuH, X TpeTHA3HAUYCHUE.

Mexanm3m RTTI. Oneparop typeid u nuHamuueckoe ompezaeicHue Tuna ooObekta. Kiracc
std::type_info.

[IpoGiiema ¢ BBI30BOM BUPTYaJIbHBIX (YHKIHMH B KOHCTpyKTOpax. [Ipobiema ¢ apryMeHTamu Mo
YMOJTYaHHIO B BUPTYaJIbHBIX (DYHKIHAX.

Empty base optimization, mpumMepsl.

6. llab6nous (templates)

MortuBupoBka u obOmas uaes madmoHoB. [IlaGmoHBl KiaccoB, MAaOIOHBI (QYHKIHNA, CHHTAKCHUC
OOBSBICHHS, NPUMEPHl MHCHONb30BaHUS, CBA3b INAOIOHOB M MHOIMMOpQH3MA, CTAaTUYECKUIN
MOJTUMOP(PH3M.

Cnenpanu3anuy Ia0IoOHOB, MPHUHIMIT ‘YaCTHOE TPENNOYTHTEIbHEe 00Iero” MPUMEHUTEIBHO K
mabiaoHaM. YacTuyHble M HOJNHBIE crenuanu3anuy. [IpuHmmn “maydine TOYHOE COOTBETCTBHE, YEM
npuBeneHne Tana”. Pa3sHuIa MEXIy crienuaiu3anueid U neperpy3kod uis MmaOloHHBIX (QYHKIUI.
[TpaBuiia BeIOOpa KOMIMIATOPOM KaHIUIATOB Ha CHICIMAIN3ALNIO U HA TIEpEerpy3KYy.

KimoueBoe cnoBo typedef, ero mpennasnadenue. [llaGmonnsie typedef’sl, mcmonb3oBaHUe CIIOBa
using.

[Ipobnema ¢ obOpamenuem k typedef’am BHyTpu mablIOHHBIX KiaccoB. [IpuMeHEeHHE KITFOYEBOTO
clloBa typename ISl peIeHHUs 3TON MPOOIeMBI.

[MpumMepsl peanuzanuu NpocTedmux type traits ¢ MoMomiplo mabIoOHHBIX CTPYKTyp U typedef’oB
BHYTpH HHX: remove_const, remove_reference.

[TpaBuiia BbIBOza TUIOB Juis m1abmoHoB. OTOpackiBaHUE CCHUIOK NpH BbIBOIE THIA. Pa30op ciydaes
CO CCBUIKAMU M KOHCTaHTaMH.

[Tapamerpsl maGlIOHOB, HE SBISIONIMECS THUMAaMH (IPUMEpP: MAacCHB KOHCTAHTHOH JUIMHBI).
[TapameTps! m1aboHOB, sBIstoIUecs mabdnonamu (“template template parameters™).

[[MabnoHbl € MEpeMEHHBIM KOJIMYECTBOM apryMeHToB (variadic templates). CuHTakcuc
ucnonb3oBanus. “OTKycbIBaHHE  MAOIOHHBIX apTYMEHTOB 110 oiHOMY. Onieparop “‘sizeof...”.
@OyHKIMOHANBHBIE KIAcChl M (YHKIHMOHAJIbHBIE OOBEKTHI ((YyHKTOPBI), CXe€Ma HCIOIb30BAHUS.
Kommaparopsr. [Tpumep: komnapatop B std::sort. CtanmaptHeie kommnaparops! (std::less, std::greater,
std::equal u T. I1.), UX peanu3aLysl.

Curiously Recurring Template Pattern (CRTP).



7. Ucknrouenus (exceptions)

OOmass wuaes, MOTUBHPOBKA MCIOJIb30BAaHUS HCKIIOUEHHUH, omepatop throw u KoHCTpyKuums
try...catch. [Ipumeps! cTaHIAPTHBIX ONIEPATOPOB, FEHEPUPYIOLINX UCKITIOUCHHUS.

PazHuna mMexay MCKIIOYEHHSMH W OIIMOKaMU BPEMEHHM BHIMONHEHHs. OMmMOKH, HE SBISIOLIHECS
UCKJIFOUEHHSIMH, U UCKITIOUCHNUS, HE SIBIISIOIINECS OIIHMOKaMH.

[TpaBuiia JIOBIM ¥ TIOBTOPHOTO OpOCaHMs UCKIIIOUEHHIA, IPUBEICHUS THIIOB TIPH JIOBJIC HCKIFOYCHUH.
JloBnst Bcex mckimouenuii. [IpaBuna BeIOOpa Oioka catch KOMITWIATOPOM B CiTydae, KOT/Ia MOAXOAST
pasHbie OJIOKH.

KOHI/IpOBaHI/Ie npu 6pOcaHI/II/I 1 JIOBJIC HCKJ’IIO“IGHHﬁ, HCKIOYCHHUA W HACJIICOIOBAHUC. Ocobennoctu
rnepexspara HUCKJIFOYCHUH 110 3HAYECHHUIO U 1O CCBIJIKEC, ITO CCBIJIKC Ha 0a30BEIi Ki1acc.

Crenudurkanuy HUCKIIOYEHUH B CTapoM CTWie M HX nOpobinemsl, unexpected exceptions
(HEeOKWIaHHBIE UCKIIOYCHHS). clienupurkanuu uckmodennii B cruie C++11, omepatop u
cneundukaTop noexcept. YcioBHbIi noexcept.

HckmroueHnst B KOHCTPYKTOpax M MpodiemMa yTeUKH MaMsATH MPH UCKITIOUEHUSIX.

Uckmrouenus B nectpykropax, GpyHkuus uncaught exception, ¢pyHkuun terminate u set_terminate.
lapanTuu GezomacHOCTH NpY UCKITIOYECHHUSAX: 0a30Bast U CTporasl.

Function-try 6noku, ux ocobeHHOCTH.

8. Ammoxaropst (allocators)

Placement new, ero CHHTaKCHUC, JEMCTBUE U OTIIMYUE OT OOBIYHOTO NEW.

Pasnuna mexnay omeparopoM new u (yHkumen operator new. bonee monpoOHbIil pa3bop aeHcTBUs
omeparopa new. Ileperpy3ka new uid OTAENbHBIX KiaccoB. [leperpyska mioOanbHOTO new.
Omnpexnenenne new ¢ MPOU3BOJILHBIMU NapameTpamu. To ke camoe [yt oneparopos delete u delete[].
[Tpumep, Korna KOMIWIATOP HESBHO BhI3bIBaeT delete ¢ HecTaHgapTHEIMU napaMmeTrpamiu. [loBenenue
delete nns monuMopHBIX OOBEKTOB.

nothrow oneparop new, ero CAHTaKCHC 1 OCOOEHHOCTH.

Pa3bop mnoBegenus new B cinyyae HexBarku mnamsaTH. Dynkumsa new handler, ¢dyHkumn
set new_handler u get new_handler.

[Tonsitue ammokaropa. Kiacc std::allocator, ero ocHoBHble MeTonnl (allocate, deallocate, construct,
destroy) m ux mpumepHas peanmzanus. OCOOCHHOCTH peanu3allii KOHCTPYKTOPOB M OIleparopa
MPUCBAaUBaHUS Y CTAHAAPTHOTO aJuIOKaTopa.

Kitacc std::allocator traits, ero npenHa3HadeHe U OCHOBHBIC METOJIBI.

[Ipumep HecTannaptHoro amiokaropa (PoolAllocator), unes peanuzanuu ero metonos. [IpoGnemsr ¢
KOHCTPYKTOPOM KOITMPOBAHUS U OIIEPaTOPOM IIPHUCBAUBAHMS.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa

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

JomnonHutensHas auTeparypa

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

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[1O nuis pa3paboOTKH U OTIIAKK MTPOTPaMM Ha s3bIKE IporpaMmmupoBanus C++,
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

BrImonHeHue moMantHero 3ajaHus sBIseTcs olHOM o0miei paboroii crynenta. Heobxoaumo TpeboBaTh
OT CTYJCHTOB Ka4eCTBEHHOTO M MOHSATHOTO NPOTPAMMHOTO KOJa Ha DALY M B PaBHOM CTENCHH C
MPaBUILHON pabOTON MPOTrPaMMEI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

Pa3padorunk: N.C. Memeput, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare msydenusa aucuuiuinHbl «IIporpammupoBanue Ha a3pike C++. OcHoBHOU moTok (DIIMI)»
00yJarouics JTOIDKEH:

3HAThb:

QJITOPUTMBI Ha rpadax U CTPYKTYPbI JaHHBIX, CBSI3aHHBIE C HUMH;

OLICHKH CIIOXKHOCTH CTaHJApPTHBIX aJIrOPUTMOB;
- CTaHAApPTHBIC aNTOPUTMBI Ha rpadax M HCIOJIB3yeMble CTPYKTYphl IaHHBIX, IOAXOIBI K
MOIU(PHUKALMN KJIACCUYECKUX AITOPUTMOB;
- pa3HOOOpa3HbIe KJIACCHMYECKHE 33/laud B TEOpUU TpadOB M ACHMITOTHYECKUE CIOKHOCTH HX
peLIeHMI.

YMeTh:
- (¢opmynupoBaTh 337a4d B TEPMUHAX M3YUYCHHBIX TEOPUH, BBHIOMPATh MOAXOMSIIMN aarOpUTM IS
MOCTaBJICHHOM 3aJ1a4H;
- paspabaTbiBaTh KOMOMHALMHU aJITOPUTMOB JJIsl PELICHHUS IOCTABICHHOM 3a1a4;
- OIICHUBATh CJIOKHOCTU QJITOPUTMOB, X MOAM(UKAIMIA 1 KOMOMHALMI, B TOM YUCIIE C TIOMOIIBIO
aMOPTU3aLMOHHOIO aHAJIN3a;
- BBIOMpATh NOAXOIAIINE CTPYKTYPHI JaHHBIX JUI KOHKPETHOH 3a1a4u;
- peaJM30BBIBaTh AITOPUTM B 0000IIEHHON (OopME Ha SI3BIKE IPOTPaMMUPOBaHUS c++;
- peanu30BbIBaTh CTaHAAPTHBIE AITOPUTMbI Ha Tpadax M CTPYKTYpbl IaHHBIX Ha S3BIKE
nporpammupoBanusi C++.

BJIaJeTh:

- METOJaMH JICKOMIIO3UIINY 33724 B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHI U MOCTPOCHUS €HOTO
pPELIEHUS C UCTIONIb30BAHUEM U3YyUECHHBIX aJITOPUTMOB;
- METOJaMH OIICHKH CIOKHOCTH aJrOPUTMOB, HX MOIU(MUKAIINA 1 KOMOUHAIHA.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

1. Yto Takoe BbIpaxkeHHs, omepartopbl? [l dero mpegHa3Hau€HbI M YTO MO CTaHAAPTY JAENAI0T
CIINTYFOIIIE OIEPaTOphl: TEPHAPHBIM OIepaTop, oneparop “3amsTas’’, YHapHas 3BE310YKa, YHApHBII
amIiepcaH]i, ormeparopsl “Todyka” W “‘cTpeyiouka’, NBOHHOE JBOETOYHE, MPEPUKCHBIA W TOCTOUKCHBIN
WHKPEMEHT, OnHapHble & 1 &&, OIepaTophl MPOCTOr0 M COCTABHOTO MPUCBAMBAHMS, OTIEPATOPHI << U
>>9

2. O0bsacHuTE Heto cchulok (references). [y yero oHM HY>KHBI, YeM OHHU OTJIMYAIOTCS OT yKazaTesei?
Uro Takoe “miepefiada apryMeHTOB TI0 cchlike u 10 3HadeHuto”? Kak B C++03 peanuzoBars QyHKIUIO
swap?

3. Yto Takoe KOHCTPYKTOPHI, IECTPYKTOPBI, UI YeTO OHHU HYXKHBI, KAKOB CHHTaKCUC UX ONPEIeIICHHs?
Te 5xe BOMPOCHI PO KOHCTPYKTOP KOITUPOBAHUS U ONEPaTop MPUCBAUBAHMSL.

4. Yto Takoe HacienoBaHue? B yem paszHuIa MeXy IPUBATHBIM U IyOJIMYHBIM HacIeJOBaHHEM?

5. Yto Takoe mommmop¢usm? [Ipusennte npumep nonmumoppusma B C++.

6. Yro takoe uckioueHus? Kak moib3oBaThCcsi MEXaHU3MOM 00paboOTKH HckitoueHni? Kak Opocuts,
noimarh uckirouenue? [puBenure Kakoi-HUOYIb IpUMeEp.

7. Uro Takoe komnaparopsi? Uto Takoe (pyHKIMOHATBHBIE 00beKThl? [IprBeANTE XOTH OWH MIPUMED.

8. Uro takoe ymHble ykazarenu? J{s pemieHus kakux npoOnem oHu HyxHbI? [IpuBeante mpumep
UCTIONIb30BAHUSL.

9. Uro Takoe nsAMOma-BBIpaXEHUs, KakoB uX cuHTakcuc? IlpuBemure XOTh OAWMH IIpUMeEp
UCTIOJIb30BAHUS.



10. Yro Takoe SFINAE? I[lpuBenure xorss Obl ofuiH TpuMmep (HAa YpOBHE HJEH, MOXHO 0e3
peanuzanun).

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. O0wsacHuTe TIOHATHS compilation error, runtime error u undefined behaviour. [IpuBeaure o nape
MPUMEPOB TOTO, IPYTOTO H TETHETO.

2. Yto Takoe CTEeKOBasl NMamsTh M JuHaMudeckas namsaTth? Yto Takoe stack overflow? 3auem HykeH
oreparop new? Yro takoe yreuku namsatu? Uto Takoe cbopka mycopa?

3. Yro Takoe Kjacc, CTPyKTypa, B uYeM pa3HMLA MexIy HuMU? YTo Takoe IO, METOIbI,
MOIU(PHUKATOPBI AOCTYIIA, HHKATICYIISLUS ?

4. Yto Takoe meperpy3ka QyHkiui? Urto Takoe meperpy3ka omepartopoB? I[lpuBenute mpuMepb
OTIEpaTopoB, KOTOPbIE MOXHO M HENb3sl Neperpyxarb. lIpuBenuTe mnpumMep mNEperpy3Kd XOTb
Kakoro-HHOY/Ib oriepaTopa (HaIMIIMTE CUTHATYPY €T0 Meperpy3Ku).

5. Uto Takoe BUpPTyasibHbIE (PYHKINH, YUCTO BUPTYyaJIbHBIC (PYHKIINHU, aOCTpaKkTHBIE Kinacchl? UTo Takoe
BUPTyaJIbHOE HaclieoBaHue?

6. Uro Ttakoe mabioHbI? UTO Takoe HMHCTAaHIMPOBAHUE MIAOMOHOB, CIEUHUANTU3AIMs MIa0JI0OHOB?
[MpuBenure npuMep Kakux-HUOYAH mabdmoHoB U3 STL, obnagarmux crnenuaiu3aen.

7. Paccmorpum koHTeliHepwl std::vector, std::list, std::deque. KakoBel OCHOBHBIE omeparyiu,
MPEI0CTABISIEMbIC MU, U CKOPOCTH pabOThI ATUX OTIEpaIIHii?

8. Paccmorpum koHTtelHepbl std::map, std::set, std::unordered map, std::unordered set. KakoBbl
OCHOBHBIC OIIEpALIUH, IPEAOCTABISIEMbIE HMH, U CKOPOCTh PA0OTHI ATUX ONEparuii?

9. Uto Takoe uteparopsl? Kakue BUJbI HTEPATOPOB CylIeCTBYIOT? 3aueM OHH BooOIIe HYKHBI? Kakue
UTEPATOPHI MOACPKUBACT KaXKABINA U3 KOHTEHHEPOB, YIOMSHYTHIX B IIPEIBIAYIINX ABYX BONPOCAX?

10. Jlnsg gero HyxHa move-ceMaHTHKa? Pacckakute B 00IIMX yepTax, 4To 3TO Takoe. Kak mpaBuiibHO
peanuzoBarh ¢pyHKuto swap B C++11?

11. Yrto rtakoe ammokaropel? KakoBa oOmas wuaest knacca std::allocator, kak W s 4ero oH
HCIIONIBb3YeTCs?

12. Hanmumure Beruucnenue n-ro yucia Gudonayun (B npegenax long long) Ha sTane KOMIWISILNY, HE
UCIOJb3Ys CIIOBA constexpr.

Kpurepun onennBanus
OTJINYHO

10 TlomHOCTBIO M BOBpEeMs pelleHBI Bce 3a7auu 0e3 omuOok. [IpoaeMOHCTpUPOBaH TPAMOTHBIMA
MOAXOJ K PEIICHHIO 3aa4, Peajn30BaHbl ONTHUMAJbHBIC AITOPUTMBI, KOA O(QOPMIIEH B €IMHOM
y1000unTaeMOM CTUIIE

9 TIlomHOCTBIO K BOBpPCMS PCIICHBI BCC 3aaa4A 0¢e3 oIMOOoK. HpOI[eMOHCTpI/IpOBaH FpaMOTHLIfI IoaAxonq
K pCHICHUIO 3aJad, p€aJin30BaHbl OIITUMAJIbHBIC aJITOPUTMbI

8 TlomHOCTHIO M BOBpEMS PEIICHBI Bce 3a/1aun 0e3 ommoOok. [IpojgeMoHCTprUpoBaH rpaMOTHBIN MOJXO0/
K pELICHHIO 3a/1ad

XOPOILO
7 TloaHOCTBIO perIeHsl Bce 3a1aqu. JJonyieHsl HeCymeCTBeHHbIE OINOKY.

6 TlomHOCTBIO penIeHO OONBIIMHCTBO 33/1a4. B HEKOTOPBIX 3a1adax JOIMYHICHBI M HE UCIPABIICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO peLIEHO ABE TPETH 3alady. B HEKOTOpBIX 3a1adax JONYILICHBI M HE HCIPAaBIEHBI
OLMOKH, TUOO HEKOTOPHIE 3a/1a41 PELICHbl YACTUYHO.

YAOBJICTBOPUTCIIEHO

4 TlomHOCTBIO perieHo OoJiee TONIOBHHBI 3a/1a4. B ocTalbHBIX 3a/1a4aX JIOMYIICHBI M HE UCTIPABIICHBI
OIUOKH, JTUOO HEKOTOPBIE 32/1a4W PElICHbI YACTUYIHO.

3 TlonHOCTBIO perieHo Goee MOJTOBUHBI 3a/a4.

HEYIOBJICTBOPUTEIHHO
2 PermieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OHOM 3a1a4H.



5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBenenus auddepeHIMpPOBaHHOTO 3adera OOydYarolmIuecs: MOTYT TOJb30BaThCs
nporpaMMoi auciuIuiuHbL. [Ipu npoBeaennn yctHoro audGpepeHnnpoBaHHOTO 3a4éTa 00yJaronemMycs
npenoctasisiercss 30 MUHYT Ha TOATOTOBKY.



