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[TpuHnMnel  0OBEKTHO-OPUEHTUPOBAHHOTO

AHHOTANMA

MOIXO0a. OOBEKTHO-OPUEHTUPOBAHHBIT a”aJIn3 u

npoektupoBanne. OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOIO mporpaMmupoBaHus. OO0OLIEHHbIE KIACChl H
Metobl. CTPOro THNHU3NPOBAHHBIE HCTOUYHUKH. YIIPaBIeHUE B3aUMOICHCTBHEM OOBEKTOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

* cdopMupoBarh MpeCTaBICHUE O PA3HOOOPA3HBIX BEIYHCIUTENBHBIX 33/ja4aX B Teopuu rpados u oo
ACHMITOTUYECKUX CIIOKHOCTAX UX PEUICHUIT;

¢ JaTb TCOPCTHYCCKUC U MPAKTUICCKHUC 3HAHUA 00 AJIropuTMax U CTPYKTypax HaHHBIX TCOPUU Fpa(i)OB
C 10Ka3aTCJIbCTBOM KOPPEKTHOCTH HUX pa6OTBI, 0 METOAax OUCHKHU CIIOKHOCTU aJITOPUTMOB.

3agauu AU CHUILIHHBI

. Hay4uTh (OPMYIHMPOBATh 3aJadd B TEPMHUHAX HM3YYEHHBIX TEOPHH, BHIOMpATh MOAXOASAIINI

AJITOpUTM JIA IIOCTaBJICHHOM 3aaa4u,

¢ HaAy4YuTb paSpa6aTLIBaTB KOM6I/IHaL[I/II/I AJITOPUTMOB UId PCIICHUA IMMOCTABJIICHHBIX 3a1a4, OLICHUBATDH

CJIO)KHOCTH  aJITOPHUTMOB,

uX MoOgUPUKAIMA W KOMOWHAIIMIA,

B TOM 4YHCJIC C IIOMOIIBIO

aMOPTH3ALMOHHOTO aHaJM3a, BEIOMPATh MOIXOASANINE CTPYKTYpBl JAHHBIX JJIS TIOCTaBICHHBIX 3aiad,
peaM30BbIBaThH AITOPUTMBI B 0000IIIEHHOH (hopMe Ha sI3bIKe TporpammupoBanust C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a491

OIIK-3 CniocobeH pemarb CTaHJapTHBIC 3312491
npodecCHoOHAILHOMN JIeTEIPHOCTH Ha OCHOBE
nH(POPMAIMOHHOM 1 Oubmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 O6najgaer HaBBIKAMH pPa3pabOTKH apXUTEKTYPhI
NPOrPaMMHBIX CHCTEM M  KOMIIOHEHTOB C  YYETOM
TpeOOBaHMI K TPOU3BOAUTENBHOCTH, HAJCKHOCTH U
0e30MacHOCTH

OIIK-3.2 Y™meer NPUMEHSATh
MH(QOPMAIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJIOTHH UL
MOWCKa W aHaimm3a npodeccHoHaNFHONH HWH(pOpMAaIHy,
BBIJCNCHUS B  HEH  IIABHOTO, CTPYKTypUPOBAaHUS,
oopMIICHHST W TIPEICTABICHUS B BHUJE AHAIUTHYCCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSAMHU

OIIK-3.3 3naet ocHOBBI HHPOPMALMOHHON 0€30IaCHOCTH U
METO/bl 3aIIUTHl IPOTPAMMHOIO OOECIeUeHHsT OT yrpo3 U
arak

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
MPOrPaMMBbl, TPUTOHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHMS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX IPOITYKTOB

OIIK-6.1 3HaerT anropuTMbl pEHIEHUS THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.2 YMeeT NpUMEHATH S3bIKM IPOTPaMMHUPOBAHUS JIJIs
peleHus NPUKIaIHbIX 3a1a4

OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa
Ha OWMOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha

pasiMUHBIX ~ ypPOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
CUCTEMHOE)
OIIK-6.4 Umeer HaBbIKM  NPOrPpaMMHUPOBAHHUS |

TECTUPOBAHUS IIPOIPaMMHBIX IIPOYKTOB

[MK-4 CriocobeH pa3pabarbIBaTh TECTHI,
MOATOTABJIMBATh TECTOBBIC JaHHBIC, TPOBOIUTH
TECTUPOBAHKE, Pa3padaThIBaTh JOKYMEHTBI JIIs
TECTHPOBAHUS

[IK-4.2 YmMeer orieHUBaTh Ba)KHOCTh PA3NUYHBIX TECTOB Ha
OCHOBE NPHUOPUTETOB TMOJBH30BATEINS, MPOEKTHBIX 33434 H
PHCKOB BO3HUKHOBEHHSI OITOKN




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
* anropuTMbl Ha Tpadax U CTPYKTYphI JaHHBIX, CBI3aHHBIE C HUMHU;
* OIICHKHU CIO)KHOCTHU CTaH/IAPTHBIX aJITOPUTMOB;
. CTaHAApPTHBIC alNTOPUTMBI Ha Tpadax M UCIOIb3YeMbIe CTPYKTYpBl JAHHBIX, IMOJXONBI K
MOAN(DUKAINN KJIACCUYECKHUX aJTOPUTMOB;
*  pa3HOOOpa3HbIE KJIACCHYECKHE 3a/laudl B TEOpPUU Trpad)OB M ACUMIITOTHYSCKUE CIIOKHOCTH HX
pELIEHU.

YMETb:
*  (opmynupoBaTh 3aauyMl B TEPMHHAX M3YyYEHHBIX TEOPUH, BHIOMpATh MOAXOISAIIUMN aJrOpUTM JUIs
MOCTABJICHHOM 3a/1a4H;
* pa3pabaTbIBaTh KOMOMHAIMK aJITOPUTMOB ISl PEIICHHS IIOCTaBICHHON 3a1a4u;
*  OIICHUBATH CJIOKHOCTH QJTOPHUTMOB, X MOAM(DUKAIMN M KOMOMHAIMHA, B TOM YHCJIE C TTOMOIIBIO
aMOPTH3aLlMOHHOTO aHAJIN3a;
* BBIOMpATh NOAXO/SIIUE CTPYKTYPBHI TAaHHBIX [T KOHKPETHOH 3a1a4u;
* PpeaJuM30BBIBATH AITOPUTM B 0000IIEHHON opMe Ha sI3bIKE IPOrpaMMUPOBAHUS c++;
. peanM30BBIBaTh CTAaHAAPTHHIC QJITOPUTMBI Ha rpadaXx M CTPYKTYphl JAHHBIX Ha SI3bIKE
nporpammupoBaHust C++.

BIIAJICTh!

* MCETOAAMH NCKOMIIO3MIIMH 3aa1a4 B obmacTu HH(bOpMaHPIOHHLIX TEXHOJIOTHH U MNOCTPOCHUSA CAUHOTO
peuICHus ¢ UCIIOJIB30BAHUEM U3YUCHHBIX aJITOPUTMOB,
¢ MCTOAaMH OLCHKH CIIOKHOCTHU AJITOPUTMOB, UX MO,Z[I/I(I)I/IKaI_II/II‘/’I n KOM6PIHaLIHI>i.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Bgenenmne B A3BIK 2 2 1
2 MoaundukaTopbl TUIIOB 4 4 1
3 Beenenne B OOII 4 4 1
4 IIeperpy3ka oneparopos 4 4 1
5 Hacnenosanue (inheritance) 4 4 2
6 [Tabnons (templates) 4 4 2
7 Ucknrouenus (exceptions) 4 4 2
8 Anokaropsl (allocators) 4 4 2
9 Konreiineps! (containers) 4 4 2
10 |HUreparopsl 4 4 2
11 Move-cemaHTHKa U rvalue-cCbUIKH 4 4 2
12 | YMHBIE yKa3zaTenu 4 4 2
13 BriBog Tunon 4 4 2
[[TabnoHHOE MeTanmporpaMMUpOBaHHE U
14 SFINAE o ’ 4 4 2
@DyHKUMOHAIbHbIE OOBEKTHI u
15 J'IS{}II\/IG,Z[L:].—(byHKLII/II/I 2 2 3
16  |Hekoropsie 0cobOble MMOJE3HBIE THITBI 4 4 3
Hroro yacos 60 60 30
[TonroToBka K 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 180 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. Beenenue B s13bIK

OOmue cinoBa: MecTo si3bika C++ cpein COBPEMEHHBIX S3bIKOB, aKTyalbHbIE BEPCUH 3TOTO S3BIKA,
KJTFOYEBBIC JTFOIM, CBS3aHHBIE C 3TUM SI3BIKOM, O(UIIMATBHBIA CTAaHAAPT SI3bIKa

CrpykTypa nporpaMmsbl, GyHKIUS main, moHATHE o0iacTu BUAUMOCTH (scope). Kirodesbie ciosa.
Broga-BriBoz (cin, cout).

Oo0mwsBenus (declarations). Mnentudukaropel. @yHnamentanbuble Trmbl (int, long, long long, float,
double, long double, char, bool, moguduxaropsr signed u unsigned). Pa3zmepsl 3THX THIOB,
OCHOBHBIE OIEpalM HaJ HHUMH, HESBHbIC INPeoOpa3oBaHUS THUIIOB MEXHy coboil. Jlntepaisl,
mutepanbHble  CyQGUKCH A71 OCHOBHBIX TUNOB. OObsBIeHMS (QYHKUMH, pasHULIA MEXIy
oObsBIICHHEM U onpezenieHreM, one definition rule.

Bripaxenust (expressions). Onepatopel. Apudmerndeckue omneparopsl. [100MTOBEIE omepaTophl.
Jlorndeckue orepaTopel, OCOOCHHOCTH HX paboThl. Omeparop NPHCBaUBaHUS W ONEPATOPHI
COCTaBHOTO IpPHCBaWBaHUsI, OCOOCHHOCTH ero paborel. [lonstme lvalue m rvalue B C++03.
WHKpeMeHT u JIeKPEeMEHT, OTIINYUe Npe(UKCHON BepcuH OT MocTGUKCHOM. OnepaTopbl CpaBHEHUSI.
TepnHapubIii onepatop. Oneparop “zansitas’. Oneparop sizeof.

Wuctpyknuu (statements). Koncrpykuuu if...else, for, while, do...while, switch, ux cuHTakcuc,
npaswiia padotel. MHCTpYKIMU break, continue, return, ux aeficreue. MTHCTpYKIHst g0t0 M METKH.
[MonsaTrst omMMOKH KOMITWIISALIMY, OIIMOKK BPEMEHH BBITIOJTHEHHs (runtime error), HeonpeaeIeHHOTO
nosenenus (undefined behaviour), onuuus Mexxay HUMH, pUMeEpbl. Buapl ommO0OK KOMIMIISLUN:
JIEKCHUYECKUE, CHHTaKCHUecKue, cemanTiuueckue. [lonstre segmentation fault u stack overflow.

2. MonuukaTopsl TUIIOB

Vkazarenu, omepanuu Hajy HuUMH. Onepanms B3sATHA aapeca. ABTOMaTH4ecKas MaMsTh (CTEK).
MaccuBbl, onepanus [| (KBagpaTHble CKOOKH), €€ MPHHIMI paboThl. YKazarenb Ha void M ero
OCOOCHHOCTH.

Oynkuuu. Ileperpyska GyHKIWH, TpaBuia paspeiieHus neperpy3ku (o0mas cxema, 0e3 jgeranei).
@OyHKIMU ¢ apryMeHTaMu 1O yMoidaHuioo. DYyHKIMU C HEyKa3aHHBIM KOJMYECTBOM apryMEHTOB.
VYkazarenu Ha (YHKIWH, ONIEpAlUK HAJl HOIMH, UX OCOOCHHOCTH.

Junamudeckass mamsth. OnepaTtopsl new W new[], WX HCHOJb30BaHWE (B CTaHAApTHOUW (opme).
Omneparopsr delete u delete[], nx wucrons3oBanue (B craHgaptHod Qopme). [Ipobrema yreuek
namstu. [IpoGiema qBOMHHOTO ynaneHus.

[lepenaya apryMeHTOB IO 3HAYECHUIO M IO yKa3aTelllo, mepBas Bepcus QyHKIHMU swap. Juemma c
MpHrcBauBaHWeM (CO3/1aBaTh HOBOE Ha3Banwe i komuio?). Maes ccwputiok (references). Otinmuus
CCBUIOK OT yKa3aTele, mpaBuiia paboThl CO CChUIKaMH, BTopas Bepcus (yHKiuu swap. [Ipobnema,
CBsI3aHHAsI CO CCHUTKOW Ha JIOKaJIbHYI0 epeMeHHY0 (“OuThle CChUTKH ).

Nnes koHCTaHT, KiroyeBoe cioBO const. IIOHATHE KOHCTAHTHBIX M HEKOHCTAaHTHBIX OIllepaluid,
0CcOOEHHOCTH PadOTHl ¢ KOHCTaHTaMu. KOHCTaHTHBIE W HEKOHCTaHTHBIE CChUIKUM. KoHCTaHTHBIC
yKa3aTelld U yKa3aTelld Ha KOHCTaHTY. Pa3pelieHHble 1 3anpenieHHble IPUCBAaUBAHUS MEKIY BCEMH
BBILICYTIOMSIHY THIMU THUTIAMHU.

Buner npuBenenuii TumoB: static_cast, reinterpret _cast, const_cast u C-style cast, nux ocobeHHocry,
IpUMepsl IPUMEHEHHUS U IIPUMEPBI, KOTZIa OHU He CPabOTaIoT.

3. Benenune B OOII

Unes OOII. Tlonsatust kjgacca M CTPYKTyphl, WiIeHOB Kiacca. [loms u MeTonpl, MOHSTHE
UHKanCyasuuu. Monuukaropsl JOCTYTIA.




Koncrpykropel u jgectpykropsl. Koncrpyktop mo ymomuanuio. Ileperpy3ka KOHCTPYKTOPOB.
KoHCTpyKTOp KONHMpOBaHHS, €ro CHUTHaTypa W cxema peanm3auuu. Ilpumep, korma HeoOXomum
HETPUBHUAJBHBIA KOHCTPYKTOP KOIMPOBAaHUS W omeparop mnpucBauBanus. [IpaBuia reHepanuu
KOMITHJISITOPOM  KOHCTpyKTOopoB. KirtoueBwsie cnoBa default m delete B KoHTekcTe ompeaeneHUs
(YHKIUH-YIICHOB.

neparopsl “Touka” u “crpenouxa’. KimtoueBoe cioBo this 1 mpuMep NCTIONB30BaHUSL.
Omneparops! “Touka” u “crpenouka’”. KiodeBoe cioBo this €p HCII0NIb30Ba
Omneparop mpucBanBaHUs, €T0 CUTHATypa 1 cxema peanuzanuu. “IIpaBumno Tpex”.

[Mpobnema ¢ wWHHIMANH3AaNKMEH KOHCTAHT M CCBHUIOK. PelleHue: CINUCKM WHHIMAIH3AIANA B
KOHCTPYKTOpax.

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

KiroueBoe cnoBo mutable, mpuMep npuMeHEHUsI.

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

[Ipobnema BBI30Ba KOHCTPYKTOPOB M3 JpPYrMX KOHCTPYKTOpOB. PemeHue: penerupyromme
KOHCTPYKTOPBI.

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

Vkaszarenu Ha WIEHBl M yKa3aTeau Ha MeToibl. CHHTaKCHC OOBSBICHMSA, NPUMEP HCIIOIb30BAHMI.
Omneparops! “TOYKa CO 3BE3A0YKON” U “CTPEIOUKa CO 3BE3T0UKON .

4. Ileperpy3ka onepaTopoB

OOmrast maes meperpy3ku oreparopoB. [leperpyska apudMeTHYEeCKHX OIEepaTopoB Ha HpUMEpe
kinacca Biglnteger: OuHapHBIE OmHepaTopbl, COCTaBHbIE INPHCBAUBAHUS C HUMHM, IPABUIBHOE
BBIp@XKEHHUE OAHOTO uepe3 apyroe. IIpobimema ¢ KOPPEKTHOCTBIO BBIpOKEHHH BHIA ‘X+y=5;”.
[Ipobnema B citydae JieBOTO omepaHja - He 00bekTa Kiacca (BelpakeHus Buaa “5+x”). [leperpyska
OIepaTopoB << M >> Ha MPUMEPE MOTOKOBOTO BBOA-BBHIBOA.

[Teperpy3ka onepatopoB CpaBHEHHUsI, IPAaBIILHOE BRIPAKEHHE OJHUX CPAaBHEHUI Yepes IpyTue.
[Meperpy3ka HHKpeMeHTa U JeKpeMeHTa (Mpe(UKCHOTO ¥ MOCT(UKCHOTO).

[Teperpy3ka omeparopa [] (kBamparnele ckoOku). [IpaBunbHOE cOOMIONEHWE KOHCTAaHTHOCTH TIPH
neperpyske orneparopa [].

[leperpyska omeparopa “kpymible ckoOku”. IloHsitne ¢yHkTOpa W (DYHKIIMOHAILHOTO KIlacca,
Kommaparopa. [IpuMep ucronb30BaHus B CTAHAAPTHBIX AITOPUTMAX.

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

OcoOCHHOCTH TEperpy3Kd OINepaTopoB  “‘yHapHas 3Be3l04Yka’, “‘yHapHbIM ammepcaHn’ u
“cTpemouka’.

[eperpyska onepaTopoB npuBeaeHus Trma. Eie ofHO NpruMeHeHHne KIFoUeBOro clioBa explicit.
5. Hacnemoranue (inheritance)

OObsiBeHue Hacienoanus. Momgudukarop poctyna protected. PasHuina Mexay TpUBaTHBIM,
MyOJIMYHBIM U 3aIUIICHHBIM HacleAoBaHueM. Pa3HuIia Mex 1y HaclIeq0BaHHEM KJIACCOB M CTPYKTYP.

[Touck nmeH npu HacnenoBaHuu. COKpPBITHE UMEH HACICTHUKOM. SIBHBIM BHI30B METOAOB POIUTENS Y
Hacyeanuka. Mcmons3oBanue :: 1 using. [Ipo0iieMbl ¢ BUANMOCTBIO Ha3BaHWUH pOJUTENECH U UX TIOJeH
y TOTOMKOB B Ciy4ae JBYXypPOBHEBOI'O HACJICAOBaHMs, II€ IMEPBBIA ypOBEHb - MPHUBATHOE
HacyienoBanue. [IpaBuia neiicteus ciioBa friend B 3THX ciydasx.

[lopsimok  BbI30Ba KOHCTPYKTOPOB M JAECTPYKTOPOB TMpH HacienoBanuu. IIpoGimema ¢
MHULMAIN3aluedl POAUTENECH IIPH OIPENEICHHH KOHCTPYKTOpa HACJICIHUKA, BHOBb IIPUMCHECHHE
CHHMCKOB MHUIIMaM3auuu. [Ipasuina pazmenieHus: 0ObeKTOB KJIacCOB-HACICIHUKOB B IIAMSTH.
MHOXEeCTBEHHOE  HacleJOBaHHE, HEOJHO3HAYHOCTH NP HeM, MpobieMa poMOOBHIHOTO
HacienoBaHus. lIpuMepsl paspelleHuss HEOJHO3HAYHOCTH C IOMOLIBI0 IPHUBENCHUN THUIIOB H
oreparopa ::, KOMOMHAIIMK BCETO 3TOTO C IPUBATHBIM HACIEIOBAHHEM, CIIBUTH yKa3aTelnei.
BupryansHoe HacnenoBaHue. OcCOOEHHOCTM KOMOMHAIMM BUPTYaJbHOIO W HEBUPTYaJIbHOIO
HacJaeI0BaHus.

[IpuBeneHre THUIOB MEXAY POAWTENEM W HACICAHHMKOM: Cpe3Ka INpH KONMUPOBAaHWM, MPHUBEICHHE
yKazarenei, npuBeneHre ccbutok. OcoOeHHOCTH static_cast, reinterpret cast MEXIy pOAUTEISIMH H
HacJIeAHWKaMu (2 TaKKe YKa3aTeJIMH WM cChbUIkamMd Ha HuX). Omneparop dynamic_cast, ero
omIn4Ke ot static_cast.



Bupryaneubie GyHKIMH, X 001Was uaes U OTIMYUE OT HEBUPTyalnbHbIX. OCOOCHHOCTH pa3MeIeHus
B IIAMSTH KJIACCOB C BUPTYyaJbHBIMU (YHKIMSIMH, OHATHE nonuMopdusma. [TomumopdHbie Kiaaccsl.
[Tonsartue o Tabnuie BUPTYanbHBIX GYHKLIUH.

BupryanpHbIi JECTPYKTOP U €T0 NMPEAHAZHAYEHUE.

AOcTpaKkTHBIE KJIAcChl M “UMCTO BUpTyanbHble” (pure virtual) dynkumu, mx ocobennoctu. HYucro
BUPTYaIbHBIN AecTpykTop. Ommobka “pure virtual function call” u ee BOSHUKHOBEHHE.

Kimrouesbie ciioa override u final mpu HacneoBaHuH, MX TpeTHA3HAUYCHUE.

Mexanm3am RTTI. Omeparop typeid um auHammdeckoe ormpejerneHue tuna oObekra. Kiace
std::type_info.

[TpoGiiema ¢ BBI30BOM BUPTYyaJIbHBIX (PYHKIWH B KOHCTpykTopax. Ilpobmema ¢ aprymeHTamu Mo
YMOJTYaHHIO B BUPTYaJIbHBIX (DYHKIHAX.

Empty base optimization, mpumMepsl.

6. lla6nous (templates)

MortuBupoBka u obOmas uaes mabioHoB. [1labmoHbl KimaccoB, maOMOHBI (YHKIMH, CHHTAKCHUC
OOBSBIICHUS, NPUMEPHl MCHONb30BAHUS, CBA3b INAOIOHOB M MHOIMMOpPQH3MA, CTAaTUYECKUN
MOJTUMOP(H3M.

Crnennanu3anuy 1a0JIOHOB, NPUHIMIT “‘YacTHOE MPEIIOYTHTENIFHEE OOIIEero” NMPUMEHHUTENBEHO K
mabiaoHaM. YacTUyHbIe W MOJHBIE crienuanu3anuu. [IpuHnnn “mydire TOYHOE COOTBETCTBHE, YEM
npuBeneHne Tuna’. PasHuIa Mexay cnenuanu3anield W meperpy3Koi A MIaOJOHHBIX (YHKIHH.
[TpaBuiia BeIOOpa KOMIMIATOPOM KaHIUIATOB Ha CHICIMAIN3ALNIO U HA TIEpEerpy3Ky.

KimoueBoe cnoBo typedef, ero mpennaznauenue. IllaGmonnbie typedef’sl, Mcmoib30BaHKHE CIOBa
using.

[Ipobnema c oOpamenuem Kk typedef’am BHYTpH IIaONOHHBIX KiaccoB. [IpuMeHEHHE KIO4eBOTO
clloBa typename ISl peIeHHs 3TOH MPOOIeMBI.

[MpumMepsl peanuzanuu npocTedmmx type traits ¢ MOMOINBIO MAOTOHHBIX CTPYKTYp U typedef’os
BHYTpH HHX: remove_const, remove_reference.

[TpaBuiia BbIBOza TUIOB JUisi m1abnoHoB. OTOpackiBaHUE CCHUIOK MPH BEIBOJE THIA. Pa3bop ciydaes
CO CCBUIKAMU M KOHCTaHTaMH.

[Tapamerpsl maGIOHOB, HE SBISIONIMECS THUMAaMH (IPUMEp: MAcCHB KOHCTAHTHOH JUIMHBI).
[TapameTps! m1aboHOB, sBIstoNMecs mabdnonamu (“template template parameters™).

[MabnoHbl Cc TmEepeMeHHBIM KOJMMYEeCTBOM aprymentoB (variadic templates). CuHTakcuc
ncnonb3oBanus. “OTKycbIBaHHE  MAOJOHHBIX apTYMEHTOB 110 oiHOMY. Onieparop “‘sizeof...”.
@OyHKIMOHANBHBIE KIAcChl M (YHKIMOHAJIbHBIE OOBEKTHI ((DYHKTOPBI), CXeMa HCIHOJIb30BAHUS.
Kommaparopsr. [Tpumep: kommnaparop B std::sort. Crannaptaeie kommaparopsr (std::less, std::greater,
std::equal u T. 11.), UX peanu3aLysl.

Curiously Recurring Template Pattern (CRTP).

7. Uckmouenus (exceptions)

OOmas wuaes, MOTHBHPOBKA HCIOJIb30BaHUSI MCKIIOUEHHUH, omepatop throw W KOHCTpyKUHUs
try...catch. [IpumMepsl cTaHAAPTHBIX ONEPATOPOB, TEHEPUPYIOLINX UCKITIOUECHUS.

PaszHuiia Mexay UCKIIOYEHHSIMH U ONMIMOKAMU BpEMEHH BBITIOJTHEHUs. OIMOKY, HE SBISIONUECS
HUCKJIIOYEHHUSAMU, U UCKIIOUEHUS, HE SIBISIOIINECS OMINOKAMU.

[TpaBuIia JIOBIM U OBTOPHOTO OpOCAHUS MCKIIIOUCHUH, IPUBEACHHS THIIOB IIPH JIOBJIE UCKIFOYCHHH.
JloBnst Bcex uckimodeHuid. [IpaBuia BeiOopa O1oka catch KOMIIATOPOM B Citydae, KOTja MOIXOIST
pasHbie OJIOKH.

KonmpoBanue npu OpocaHuM | JIOBJIC UCKJIIOUEHHWH, MCKIIOUEHHUs M HacieqoBaHue. OCOOEHHOCTH
nepexBara UCKIIIOYEHUH 110 3HAYEHHIO U TI0 CCBUIKE, IO CChUIKE Ha 0a30BBIN Kiacc.

Crenudukanuy HUCKIIOUEHWH B CTapoM CTWIe W HX mpobiemsl, unexpected exceptions
(HeO)XHMIAHHBIC HWCKIIOYCHUS). crnenupukanum ucKiIodeHuit B crwie C++11, omepatop wu
cnenudukaTop noexcept. YcrnoBHblil noexcept.

HckiroyeHns B KOHCTPYKTOpAx U MpodiieMa yTeUKHU MaMsITH [IPU UCKITIOUCHUSIX.

Uckmrouenust B necTpykropax, GyHkmnus uncaught exception, pyHKkiun terminate u set_terminate.
lapanTuu 6e30mMacHOCTH IPU UCKITIOYCHUSX: 0a30Bast U CTporasi.

Function-try 6oku, ux ocobeHHOCTH.



8. Annokaropsr (allocators)

Placement new, ero CHHTaKcHC, I€HCTBUE U OTIIMYHE OT OOBIYHOTO NEW.

Pasnuiia mexay omeparopoM new U GyHKnueld operator new. bonee moapoOHbIN pa3dop nercTBus
omeparopa new. Ileperpy3ka new Juis OTHEIBHBIX KiaccoB. [leperpyska moOanbHOTO new.
Omnpenenenne new ¢ MPOU3BOJILHBIMU NapameTpamu. To ke camoe i oneparopoB delete u delete|].
[Tpumep, Korma KOMIWIIATOP HESBHO BhI3bIBaeT delete ¢ HecTaHaapTHEIMU napameTpamiu. [loBenenue
delete anst monuMOpHBIX OOBEKTOB.

nothrow omneparop new, ero CHHTaKCHC U 0COOEHHOCTH.

Pa3bop moBeaeHunss new B ciaydae HexBaTku mamaTtd. Dynkrnus new handler, dyHkmn
set new_handler u get new_handler.

[Monsarue ammokaropa. Knace std::allocator, ero ocHoBuble MeTonbl (allocate, deallocate, construct,
destroy) m ux mpumepHast peanmzanus. OcOOCHHOCTH peanu3alii KOHCTPYKTOPOB M Olieparopa
MPUCBaMBaHMA y CTAHIAPTHOTO aJUIOKATOPA.

Kunacc std::allocator_traits, ero npeHazHadyeHre U OCHOBHBIE METOIBI.

[Mpumep HecTanmapTHOTO amnokaropa (PoolAllocator), uaes peanuzanuu ero MmetozioB. [Ipobnemsl ¢
KOHCTPYKTOPOM KOITMPOBAHHSI U ONIEPATOPOM MTPUCBAMBAHHSL.

Cemecrtp: 2 (Becennuit)
9. KonTeitneps! (containers)

Oo6mue cnoBa o koHTelHepax. Kitace std::vector, ero nmpeana3sHaueHue, uaes peain3alii, OCHOBHBIE
METOJIBI U UX aJITOPUTMUYECKAS CIOKHOCTbD.

IMonst xmacca std::vector. Peanu3arusi KOHCTPYKTOPOB, JIECTPYKTOPOB, ONEpaTopa MPUCBAUBAHUS C
MPaBWIHHBIM 00pAaIlleHUEM K aJUIOKaTopy.

Peanmu3zanms merona push_back ¢ npaBuibHBIM 0OpamieHuEeM K aJIOKaTopy.

Peanu3anus oneparopa [] /11 KOHCTaHTHBIX M HEKOHCTAHTHBIX vector. PazHuma mexay [] u MetoroM
at().

Merton emplace back, ero peanuzanus u ommume ot push_back.

Meronsr size(), resize(), capacity(), reserve() u shrink to_fit().

Ocobennoctn  paboTel ¢ QJUIOKaTOPOM ~ IpU  KOMHMPOBAaHMU  BEKTOPA. Merton
select_on_container_copy_construction.

Bompockl Ha noHMMaHKe: YeMy paBHO sizeof(V), Tme v - BEKTOp, M 4TO MPOM30MIET IPU BHI30BE
delete[] &(v[0])?

Kiacc vector<bool> u ero oTiamume ot 00BIYHOTO Vector, IPEUMYIIECTBa U HeIOCTaTKH. BHYTpeHHHI
knacc BoolProxy. OcobeHHocTH peanu3anmu orepatopa [| W omepartopa TpUCBAaUBaHHS IS
vector<bool> 1o cpaBHEHHIO ¢ OOBIYHBIM VeCtor.

Knacc std::deque, oCHOBHBIE METOIBI M UX aJITOPUTMHUECKAsl CIOXKHOCTh. PasHuna mexny deque u
vector: Metofsl deque, OTCYTCTBYIOIIHME Yy Vvector; MeTofbl vector, OTCyTCTByromme y deque.
Anantepel Haj koHTeWHepamu: std::stack, stdi:queue wm std::priority queue, ux peanmzaryiy.
Kommapatops! B priority _queue u ee crieliupUIHbIE METOJIBI.

Knacc std::list, ocHOBHBIE METOABI U WX alTOpPUTMHYECKas CIOKHOCThb. Mnes peamuzanuu list’a.
BceraBka u yganenue w3 mpousBoibHOro Mecra. Crneuumduunbsie ans list’a metonsl: splice, sort,
merge, reverse. OcobenHoctu padotsl list’a ¢ amnokaropom, Meton rebind y ammokaropos. Kiace
std::forward_list, ero otnuuus ot 06br9HOTO list.

AcconmaruBHble KoHTelHepsl. Kiace std::map, ero npennasHaueHue, uaest peanusanuu. Onucanue
malJIOHHBIX TapamMeTpoB kiacca map. Kiacc std::pair m dynkmus std::make pair. OcHOBHBIC
METO/bI Map’a U UX aNrOpUTMUYEcKas CIOKHOCTb. CriocoObl morcka B map’e. CriocoObl BCTaBKH B
map, ocobeHHocTH paborel omeparopa []. CmocoOwl ynamenuss w3 map’a. Kimaccer std::set,
std::multimap u std::multiset, ux npeanazHauenue, omu4us ot std::map.

Kiacc std::unordered map, cxomcrBa u pasnuuus ¢ oObrgHBIM Std::map. OCHOBHBIE METOABI H UX
aNropuTMUYecKas CIOKHOCTh. Ocobbie /st unordered map mabionHbIe TapameTpsl: Hasher, Equal.
Knacc std::hash u ero cnenmanmmzamumu. OcoOwsle mis unordered map metoabl: bucket count,
load_factor, rehash. Kmaccer std::unordered set, std::unordered multimap, ux wujes, omid4ue OT
unordered_map.



10. Utepatopst

OOmas unest nteparopos. Mcronb30BaHNe HTEPATOPOB Y CTaHAAPTHBIX KOHTEHHEPOB.

Bunger  wreparopos: input, output, forward, bidirectional, random access. Omnepamunu,
MOICP)KUBACMBbIE KKIBIM BHJIOM UTEPaTOPOB. BB HTEPAaTOPOB y CTAHIAPTHBIX KOHTCHHEPOB.

Koncrantuele u reverse-ureparopsl. Meronsl cbegin, cend, rbegin, rend, crbegin, crend y
KoHTelHepoB. Peannzanus kiacca std::reverse_iterator, metos base.

Knacc std::iterator, ero npennaznauenue. Kiacc std::iterator traits, ero mpegHasHadenue. [Ipumep
CUTYyalllH, KOTZIa OH HeoOxonuM (oOpatieHue K value_type).

Oyukmuu std::distance u std::advance. Paznuuue B moBeneHun 3TuX (YHKIUH JUIS pa3HBIX BHIIOB
UTEPATOPOB, PEANTU3AIINS ITOTO PAINUHSL.

CranmapTHass OMONMOTEKAa aJIrOPUTMOB, HCIIOJB30BaHHE CTAHIAPTHBIX  AJTOPHUTMOB  HaJ
KOHTEeWiHepaMH C wWrTeparopamu. Mrepatopel s BCTaBOK: Kiacchl  std:insert iterator,
std::back insert iterator, = wWx  mpenHa3HaueHuwe,  peamusanus.  DyHknmum  std:inserter,
std::back _inserter, nux peanu3zanus.

[IpaBuna MHBaJIMAALMK WUTEPATOPOB B CTaHAAPTHBIX KOHTeHHepax. be3omacHeie n Hebe3omacHble
ollepalvu B KOHTEHHEpax ¢ TOUKU 3pEHHs MHBAIMALMH UTEPATOPOB.

11. Move-cemaHnTHKa 1 rvalue-ccblUIKA

[IpoGnembl, TNpUBOASIIME K HAEE MOVe-CEMaHTUKU: HedPPEKTUBHBIN swap, Hed(PEKTUBHBIN
push_back, emplace back, construct.

[Tpumenenne marnyeckot pyHkuun std::move. Pemmenue npobiaemsl co swap.

[lonaTne move-KOHCTPYKTOpa M move-assignment omeparopa, WX peanu3anus, TeHeparus
KOMITHJIITOPOM, “TIPaBHIIO TISITH .

Peanuzanmsa ¢pynkiuu std::move. Jlunemma: 4To NIpUHATH B KauecTBe apamerpa’?

IMonstue rvalue-cchuiok. OCOOCHHOCTH HWHHMIMANIHM3ANUK  rvalue-cChUTOK, paspelieHHbIE |
3amnpeleHHbIC MPUCBAMBAHMS MEXK/y CChUIKaMU (BKITFOUas IIPOOJIEMbI ¢ KOHCTAHTHOCTHIO). Petenune
rpoOiieMsl ¢ push_back.

[lonsarus glvalue, lvalue, rvalue, prvalue u xvalue. Ces3u mexay HumH. [IpumMepsl BelpakeHUid,
SBJISTIOLIMXCS TEM MM HHBIM BUJOM value.

[TonsiTHE yHUBEPCAIBHBIX CCBUIOK, OTIMYUE HX OT rvalue-cceutok. [IpaBuina BeiBoza THma madioHOB
B Cllyyae YHHBEPCAJbHBIX CCBUIOK, PEIICHHE MpOOJIEeMbl C TUIOM Mapamerpa (yHKIHH move.
[IpaBuna cBopaunBanus cchlok (reference collapsing).

[Ipobnema mpsimoit mepenaum (perfect forwarding). @ymkums std::forward u ee npumeHenue.
Pemrenune npobniem ¢ emplace back u construct.

Peammzanus std::forward, ee oOcyxnenue. Ilouemy TuIBI y TNPUHEMAEMOrO TlapameTpa |
BO3BpAIlaeMOT0 3HAYCHUSI IMEHHO Takue?

Homas mpoGmema ¢ push back: OGe3zonmacHOCTh OTHOCHTENHHO HCKIIOUCHWUH. DYHKITUSA
std::move_if noexcept, perenne npoOIIeMBbI € €€ OMOIIIBIO.

Return Value Optimization, ycioBus ee Bo3aukHoBeHUs. [Ipumepsl, korna RVO TouHo mpousoiiaeT u
KOTZIa MOXKET He Mpou30MTH. IIpuMepbl, Korma MMeeT W KOrZa He MMEEeT CMBICH MHcarh return
std::move(x) Bmecto return x. Copy Elision, mpumepsl.

CChLUIOYHEIE KBaJ'II/I(I)I/IKaTOpBI. Pemrenue HpO6HeMBI C 3aIIpeTOM OIicparopa IMpucBanBaHusd IJIsd rvalue
Y KaCTOMHBIX THUIIOB.

[Tpumeps! TUIIOB, 7SI KOTOPBIX MpsiMast epeada paboTaeT HEKOPPEKTHO.

OcoOeHHOCTH TOBEJECHMSI YHHMBEPCAJIbHBIX CCBUIOK IIpU paspelieHuu neperpy3ku. deHomeH
“nornouieHrs” YHUBEPCATbHBIMU CCHUIKAMHU OOBIYHBIX CCBHUIOK.

12. YmHbIE yKa3aTenu

Wnest 1 MOTUBUPOBKA YMHBIX yKa3aTeJei.
Knacc std::auto_ptr kak nepBast HeyiauHasi IOTBITKA PEaTn30BaTh UACHO.

Krnacc std::unique ptr, ero xoHuenuusi. OCOOEHHOCTH €ro KOHCTPYKTOPOB, JECTPYKTOpa H
orneparopoB nprcBanBanus. Metonsl * u ->. Crienpanu3zanus unique ptr Uit MAaCCHUBOB.

Kiacc std::shared ptr, ero konnenuus. Maes peannsanuu cueTynka ccbulok. Peanusanus MeTonoB.



[MorennmansHas mpoOiema, CBsI3aHHAs ¢ MPsSMbIM BbI3oBoM new. Dynknum std::make unique u
std::make_shared kak cnoco® wu30exarb nNpsAMOro BbI3oBa new. Peanmzammsa 3>Tux (QyHKIMA.
Oynknus std::allocate_shared, ee npeaHasHaueHue u peanuzanus. VcrnpaBieHue peanuzanuu
KOHCTpyKTOpa shared ptr amst aToro.

[Ipobnema 3axonblioBaHHOCTH Yykazateneil. Kimacc std::weak ptr xak pemieHuwe 3ToW MpOOIEMBI.
Peanuzaumsa meronoB atoro kiacca. IIpobnmema c peanumzanueit metona expired(), Moaudukanus
knacca shared ptr Juis npaBUIBLHON pabOTHI C ATHM.

Kacromuble deleter’sl s yMHBIX yKa3aTesed, cxemMa MWCIOIb30BaHUS. bonee mnpaBuibHas
peanuzanus AecTpyKTopoB unique_ptr u shared_ptr.

Kiace std::enable shared from this, ero npennasHaueHue u peanusanus. Emie oqHa Mogudukanus
KoHcTpyKTOpa shared ptr (mpoBepka Ha Hacieanuka enable shared from_this).

13. BeiBox THIIOB

[TpoGiiema ¢ ANMHHBIMU Ha3BaHUAMH THIOB. [IpoGieMa ¢ BO3MOXKHBIMH OIIMOKaMM B HAalWCaHUU
TOYHBIX Ha3BaHUI TMIIOB. KiroueBoe CioBo auto Kak penieHue 3Tux mpoodaeMm.

[IpaBuna BbiBoga TumoB s auto. OcoOblid cimyuail ¢ Tumom initializer list. OcobenHocTn npu
auto&&. auto B KaueCTBE BO3BPAIIAEMOT0 THIIA (PYHKITUH.

KirroueBoe cioBo decltype, mpasuiia BeiBoga TumoB aist Hero. OcobeHHoCTH mToBeneHus decltype ot
BbIpaxkeHu# (cmyuyaum lvalue, xvalue, prvalue). Ilpumep c decltype((x)). OcoOeHHOCTH B3SATHS
decltype ot TepHapHoro oneparopa.

Koncrpyxkuus decltype(auto). [Ipumep: ob6epTka Hax oOpaiieHeM K KOHTEHHEPY 10 WHAEKCY.

Tprok asis1 BEIBOJIA HAa3BaHUI BBIBSJICHHBIX THUITOB HAa SKpaH (HAMEPEHHOE MPOBOLMPOBAHHE OLITHOOK
KOMITHJISILIMH ).

14. 1lIabnonnoe meranporpammupoBanue 1 SFINAE

Nmuranms if gepe3 mabmonsl. Mmuranus for vepe3 mrabmonsl. [Ipumepsl: BBIYHCICHHE YHCEN
duboHauym, MpoBEpKa MPOCTOTHI YKcia, BIBOA uncen ot 1 1o 1000 ¢ momomipio m1adioHOoB.

KiroueBoe cioBo constexpr it GyHKIMH W Ui mepeMeHHbIX. Omimume constexpr oT const.
TpeboBanus k constexpr-QyHKIHSIM.

type_traits. Ctpykrypsl std::is_const (pointer, reference etc.), std::add_const (pointer, reference etc.),
std::remove_const (pointer, reference, extent etc.), ux peanuzanun. CTpykTypbl std::is_same,
std::true_type, std::false type, std::conjunction, std::disjunction, std::conditional, std::rank, ux
peanu3anuu.

Ununoma SFINAE. O6mas unes. I[Ipocreiimmii npumep: ctpykrypa std::enable_if, ee peanuzauus u
IIPUMEHEHHE.

Crpykrypa std::is_class, ee peanu3zarst (6e3 peanuzanuu std::is_union).

Peanmzanms metona std::allocator_traits::construct (mpoBepka, ONpeNeNieH JI y aJljloKaTopa METO.
construct). [IpoGiema: HeBO3MOKHOCTB HanucaTh T() i mpon3BosbHOTO THIA T.

Oynkius std::declval, ee ocobernoCcTH. Pemmenue npeasirymeii mpooaeMbl ¢ ee TTOMOIIBI.

CrpykTypBl std::is_constructible, std::is_convertible, std::is_copy_constructible,
std::is_move_constructible etc. Ix peanuzarnum.

Peanuzanus std::is_nothrow_move constructible.

Peammzamus  std::move if noexcept wepe3  std::is_nothrow move constructible.  [louemy
NPUHUMAEMbI U BO3BpALIaeMbIii TUITBI HMEHHO TaKue?

[lonsarue Hemomubix TunoB (incomplete types). HoBas mpobnema ¢ declval (uro BO3Bpamars),
peleHue mpodIeMbl C MOMOIIBIO rvalue-cChiTKy.

Peanmzanus std::is_base of. [Tpumep NPUMEHEHHS: MPOBEpKa
is_base of<enable shared from_this<T>> B konctpykrope shared ptr<T>.

Peanmuzanus std::common_type.
15. dynknuoHaIbHBIE 00BEKTHI U JIAMOa-YHKIUT

JIssmOa-pyHKIMI: MOTUBHPOBKA, IPOCTOH MpUMep (HECTaHIapTHBINA KoMIaparop B std::sort).
Crucku 3axBara B JIsaMOMa-QyHKIMIX. 3axBaT MO CChUIKE M Mo 3HaueHHio. OCOOCHHOCTH 3axBara
this. 3axBar ¢ npucBanBaHueM U nepemernaronuii 3axsar B C++14. CnoBo mutable npuMeHUTENHEHO
K 1sMOa-GyHKIUAM. SIBHOE yKa3zaHKe BO3BPAIAeMOT0 3HAYCHUSI.



3axBar MO0 YMOJYaHUIO W MPOOJIEMBI, KOTOPBIE OH MOTEHIIHAILHO TopoxaaeT. [IpuMep ¢ KiaccoM u
MeTtojoM getFunction() B HeMm.

O606mennsie namoaa-pynkuun B C++14. [lpumenenne auto u decltype B 1amMOna-QyHKIUIX.
Kitacc std::function, ero nmpegna3sHaueHue U cxema UCIONb30BaHus. Peanm3anus std::function.
Oynkus std::bind, ee mpeHa3HAYeHNE U CXeMa UCTIONb30BaHwus (0e3 peanmzarun). Placeholder’sr.
Kitacc std::is_invocable. Knacc std::invoke result u pynknus std::invoke. (Bce 6e3 peanmzarum.)

16. HexoTopsie 0COOBIE MOJIE3HBIEC TUTTBI

IOnunons! (union), ux ocHoBHas uaesd. OTIMYUS OT KJIACCOB W CTPYKTYp. MHuImanusauus monen
FOHUOHA, AKTUBHBIM WICH FOHUOHA U €70 U3MEHEHUE Ha IPYToi.

Knacc std::variant, ero nmpenHa3HaueHHe U OCHOBHBIE MeToAbl. [IpuMepHOe ommcaHHe peanu3anuu
ATOTO KJI1acca.

Kitacc std::any, ero npegHa3zHaueHne U OCHOBHEIE MeTOBI. [[puMepHas peanu3aius 3TOro Kiacca.
Kitacc std::optional, ero npeqHazHadeHnE U OCHOBHEIE METOIBI.

Heynaunas mombiTka coszgare vector<int&>. Kimacc std::ireference wrapper mist pemieHus 3TOH U
apyrux mnpoonem. [IpumepHast peanusanus 3Toro Kiacca.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

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

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. C/C++ B 3amadax u npumepax, DJIeKTpoH. Bepeus ned. nyonukanuu / H. b. Kynsrua. —
Cankr-IlerepOypr, BXB-IletepOypr, 2015

JomnonHutenbsHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

HE MIPEAYCMOTPEHO

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[1O nyis pa3paboOTKH U OTIIATKK MTPOTPaMM Ha sI3bIKE IporpamMmmupoBanus C++,
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

BrImonHeHue 1oManisero 3aJanus SBIsieTCs: OJJHON o01el padoTol cryaenta. Heooxoqumo TpeGoBaTh
OT CTYJCHTOB Ka4e€CTBEHHOTO M TIOHSITHOTO IMPOTPaMMHOIO KOJIa Ha PsIy M B PaBHOM CTENCHH C
MPaBUILHON pabOTON MPOTrpPaMMEI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 1

kBaTuuKkanus: OaxanaBp

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

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: A.B. Co3blkuH, KaHJI. TEXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

OIIK-3 CriocobeH pemarb CTaHapTHBIC 3312491
npodecCHOHAILHOMN JIESTEIbHOCTH Ha OCHOBE
WH(POPMAIMOHHOMN 1 Oubnmorpaduyeckoit
KYJBTYPBI C IPUMEHEHUEM
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI U C y4E€TOM OCHOBHBIX TPeOOBaHHI
WH(POPMAIIMOHHOM 0e30MacHOCTH

OIIK-3.1 O6najgaer HaBbIKAMH pPa3pabOTKH apXUTEKTYPHI
NPOrPaMMHBIX CHCTEM M KOMIIOHEHTOB C  YYeTOM
TpeOOBaHMH K TPOU3BOAUTENBHOCTH, HAJSKHOCTH U
0e30MacHOCTH

OIIK-3.2 YMmeer NPUMEHSATh
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHbIE ~ TEXHOJNOTHH UL
MOWCKa W aHaimu3a npodeccHoHANFHONH WH(pOpMAaIHy,
BBIJCNCHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAaHUS,
oopMIICHHST W TIPEICTABICHUS B BUJE AHAIUTHYSCKUX
0030poB ¢ 000CHOBaHHBIMU BBIBOJIAMH U PEKOMEHIAIIUSMHU

OIIK-3.3 3Haet ocHOBBI HHPOPMALMOHHON 0€30IaCHOCTH U
METO/bl 3aIIUTHl IPOTrPAMMHOIO OOECIeUeHHsI OT yrpo3 U
arak

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
MPOTPaMMBbI, IPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX ITPOITYKTOB

OIIK-6.1 3HaerT anropuTMbl pEIICHUS THUIOBBIX 3ajad,
00JIaCTH U CIOCOOBI UX IPUMEHEHUS

OIIK-6.2 YMeeT NpUMEHATH S3bIKM IPOTPaMMHUPOBAHUS TS
peleHus PUKIaIHbIX 3a1a4

OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa
Ha OWMOKKM M crnocoOeH NPOBOAWTH TECTHUPOBAHHE Ha

pasiMUHBIX  ypPOBHAX  (MOMYJIBHOE, HHTETPAllMOHHOE,
CUCTEMHOE)
OIIK-6.4 Umeer HaBbIKM  NPOrPaMMHUPOBAHHUSI |

TECTUPOBAHUS IIPOIPaMMHBIX IIPOYKTOB

[MK-4 CriocobeH pa3pabarbIBaTh TECTHI,
MO/ATOTABJIMBATh TECTOBHIC JaHHBIC, TPOBOIUTH
TECTUPOBAHKE, Pa3padaThIBaTh JOKYMEHTBI JUIs
TECTHPOBAHUS

[IK-4.2 YmMeer orieHUBaTh Ba)KHOCTH PA3NMYHBIX TECTOB Ha
OCHOBE NPHUOPUTETOB TMOJB30BATEINS, MPOEKTHBIX 33434 U
PHCKOB BO3HUKHOBEHHSI OITOKN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «lIporpammupoBanne Ha sa3bike C++» 00ydaromuiics JOIKEH:

3HAThb:

* anNropuTMbI Ha Tpadax u CTPyKTyphl JaHHBIX, CBA3aHHBIC C HUMU;

* OLEHKH CJIOXHOCTU CTaHAAPTHBIX AITOPUTMOB;

. CTaHAApPTHBIC ANTOPUTMBI Ha Tpadax M UCHOIb3yeMble CTPYKTYpBl JAHHBIX, IMOJXOABI K
MOIU(HUKALMN KJIACCUYECKUX aITOPUTMOB;

*  pa3HOOOpa3HbIE KJIACCHYECKHE 3a/audl B TEOPUHU TIpadoB M ACUMITOTHUYECKHE CIOXKHOCTH HX

peLIeHMI.
yMeTh:

° (I)OpMYJ'II/IPOBaTL 3alaii B TCpMHHAX U3YYCHHBIX Teopnﬁ, BI:I6I/IpaTB HOI[XOI[HH_H/Iﬁ AJITOpUTM I

MOCTAaBJICHHOM 3aJ1a4H;

* pa3pabaThiBaTh KOMOMHAIIMH aJITOPUTMOB JJIS PEIICHHUS ITOCTABICHHON 3a]1a4y;
*  OICHUWBATH CIOKHOCTH AJITOPUTMOB, MX MOAM(PHUKANNN U KOMOWHAIMI, B TOM YHCIIE C TIOMOIIbIO

AaMOPTU3AITUOHHOTO aHAJIN34a,

* BBIOMpATh NOAXOSIINE CTPYKTYPHI JAaHHBIX [Tl KOHKPETHOH 3a1a4u;
* PpeaJM30BbIBATH AITOPUTM B 0000IIEHHOH (OpME Ha SI3bIKE IPOrpaMMUPOBaHUS c++;
. peann30BBIBaTh CTAHAAPTHBIE QJTOPUTMBI Ha rpadax M CTPYKTyphl [aHHBIX Ha S3bIKe

nporpammupoBanusi C++.
BJIAJIETh:




* MCETOAAMH NCKOMIIO3MIIMH 3aJa4 B obmacTu HH(bOpMaHHOHHLIX TEXHOJIOTHH U MNOCTPOCHUSA CAUHOTO
peuICHus ¢ UCIIOJIB30BAHUEM U3YUCHHBIX aJITOPUTMOB;
¢ MCTOAaMH OLCHKH CIIOKHOCTHU AJITOPUTMOB, UX MO,I[I/I(l)I/IKaI_H/Iﬁ n KOM6PIHaI.IPII>i.

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

1.Buapt ommboK KOMOMIISIUK: JIEKCHYECKUE, CHHTAKCHYECKUE, CEMAaHTHYECKHUE.

2.Ilonstue segmentation fault u stack overflow.

3.Peanuzauus metona push_back ¢ npaBuiIbHBIM 00palieHUEM K aJUIOKaTopy.

4.Vined v MOTHBHPOBKA YMHBIX yKa3aTeleu.

5.JIsamOna-dyHKUINK: MOTUBHPOBKA, TPOCTON NpuMep (HecTaHAapTHBIN koMmapartop B std::sort).

6. Uto Takoe ureparopsl? Kakue BUIBI HTEPATOPOB CYIIECTBYIOT? 3aueM OHU BOOOIIE HYKHBI?

7. Hanmumute Bbuncienue n-ro yucia @ubonadyn (B npenenax long long) Ha sTamne koMnwisiuuu, He
UCIOJIb3Ys CJIOBA constexpr.

8. Uro Takoe BHpTyanbHble QyHKIMH? B uem pasHuna Mexnay BUPTyaJbHBIMH U HEBUPTYAJIbHBIMU
(YHKUMSMU TIPU HACTIEIOBAHUU?

9. Pacckaxxure 00 omeparopax new u delete. 3aueM OHM HYXHBI, KAK UMH TOJIh30BaThcs? UTo Takoe
placement new?

10. Yro takoe lvalue, rvalue, xvalue, glvalue u prvalue? [IpuBenure npumepsi.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! k auddeperurpoBaHHOMY 3a4eTy

1.00bscHuTe TIOHATHS compilation error, runtime error u undefined behaviour. IlpuBeauTe MO Mape
IIPUMEPOB TOT'0, JPYToro U TETHETO.

2.Uro Takoe BbIpakeHus, omneparopbl? s dYero mnpenHa3HaueHbl M YTO IO CTAHJApPTy JAEJaroT
CIICAYIOUINE OIepaTophl: TEPHAPHBIM omeparop, oneparop ‘‘3amsaras’, yHapHas 3BE3[J0YKa, YHApHBIN
amIiepcaH]i, orneparopsl “Todyka” W “‘cTpeiiouka’, IBOMHOE JABOETOYHE, MPEHUKCHBIA U MOCTPUKCHBIHI
WHKPEMEHT, OMHapHble & 1 &&, onepaTopsl MPOCTOr0 U COCTABHOTO NPUCBAMBAHUS, OMEPATOPBl << U
>>9

3.Yro Takoe cTekoBasl MaMmsATh M AMHaMU4Yeckas namsaTh? Yro takoe stack overflow? 3adem HykeH
omneparop new? Uro takoe yreuku namsatu? Yto Takoe cbopka mycopa?

4.00bscHUTE HIeto cchllok (references). st 4ero OHU HYKHBI, YeM OHH OTJIUYAIOTCS OT yKazaTelnei?
Uro Takoe “niepegaya apryMeHTOB IO cChUIKe U 1o 3HadeHuio”? Kak B C++03 peanuszoBarh (QyHKLHNIO
swap?

5.Uro Takoe Kjacc, CTPYKTypa, B YeM pa3HHIla Mexay HumMu? YTo Takoe TMois, METOIbI,
MOIU(HUKATOPBI AOCTYIIA, MHKATICYIISLUS ?

6.Yto Takoe KOHCTPYKTOPBI, I€CTPYKTOPHI, I Y€T0 OHU HYXXHBI, KAKOB CHHTaKCHC MX OIpeIesICHUs?
Te e BOnpoCH! NP0 KOHCTPYKTOP KOIMMPOBAHUS U OIIEpaTop INpUCBAaUBAHUS.

7.Yto Ttakoe meperpy3ka ¢yHkuuii? YTto Takoe mneperpy3ka omeparopos? IlpuBenuTe mnpuMepbl
OIIEpaTopoB, KOTOpble MOXHO M HeNlb3sd Ineperpyxarb. [lpuBenure npumep neperpy3ku XoTb
Kakoro-HUOY/Ib orepaTopa (HallMIINTE CUTHATYPY €To Meperpys3Kn).

8.Uto Takoe HacienoBanue? B uem pazHuiia Mex1y NPUBATHBIM U ITyOIMYHBIM HACIEIOBaHUEM?

9.Yto Takoe BUpTyanbHble (P)YHKLUNH, YUCTO BUPTyalbHbIe (PyHKIIMH, aOCTpakTHBIE Kiacchl? YTo Takoe
BUPTYyaJIbHOE HaclieloBaHue?

10.Yt0 Takoe nomumopdusm? Ilpusenure npumep nonumopdusma B C++.

11  Yrto Takoe mabnoHb? YUTO Takoe MHCTAHIUPOBAHHE NIAOIOHOB, CIICIUANIN3AIUS IAOIOHOB?
[TpuBenuTe npumep Kakux-HUOYab madmonoB u3 STL, oGnagaromux crenuain3amei.

12 .Yto Takoe uckiroueHus? Kak nonb3oBaTbcst MexaHn3MOM 00paboTku uckimoueHuid? Kak 6pocuts,
noiMath uckmoueHue? [IpuBeaure kKakoH-HUOYIL IPUMED.

13 .Paccmorpum konteiiHepwl std::vector, std::list, std::deque. KakoBbl OCHOBHBIE omepanuu,
MPEI0CTABISIEMbIC MU, U CKOPOCTh pabOThI ATUX OTIEpaIIHii?

14 PaccmorpuMm KoHTedHepsl std::map, std::set, std::unordered map, std::unordered set. KaxoBs
OCHOBHBIE OIIEpaINH, IPEIOCTABIAEMbIE MU, U CKOPOCTh PaOOThI ITUX ONepanuii?

15 .Yro Takoe ureparopsi? Kakue BUIbI HTEPATOPOB CYIIECTBYIOT? 3aueM OHU BooOIIe HyKHBI? Kakue
UTEPATOPbI MOICPKUBACT KAXK/IBIH M3 KOHTCHHEPOB, YIOMSHYTHIX B IPEIBLAYIIUX JBYX BOIPOCax?



16 .Yro Takoe kommnaparopsi? Uto Takoe GyHKIIMOHATIbHBIE 00BeKThI? [IpUBEINTE XOTH OUH MPUMED.

17 .Jlns yero Hy»Ha move-ceMaHTHKa? Pacckaxxute B 00IIMX YepTax, 4yTo 3TO Takoe. Kak mpaBuiibHO
peanuzoBarh QpyHKuuio swap B C++117?

18 .Uro takoe ymHbIe ykazarenu? Jlns pemieHus Kakux mpodieM oHW HyxHBI? [IpuBennte mpumep
UCTIONIb30BAHUSL.

19 Yro Takoe amnokatopel? KakoBa obmast uaes knacca std::allocator, kak u Juis 4ero OH
WCIIONIBb3YeTCs?

20 Uro Takoe nsAMOnma-BhIpaXEHHs, KakoB uX cuHTakcuc? [IpuBennTe XOTH OOWH TIpHMEp
UCTIONIb30BAHUSL.

21 .Hanmmute Bhruncienue n-ro yucina @udonayuu (B npenenax long long) Ha srane KOMIHISINH, He
UCTIONB3YS CJIOBA CONSteXpr.

22 .Yto Takoe SFINAE? [IpuBenute xots 061 01MH npuMep (Ha ypOBHE UACH, MOXKHO O€3 peai3aliin).

BOHpOCLI K 3K3aMCHY

1.Pacckaxkure 00 ykazarenmsx u ccbuikax B C++03. B ueM ux wmpies, i 4ero oHU HYXKHBEI? B uem
pa3HMIIa MeXAy yKazaTelsaMu U cchuikamu? Kakue omepamnuy oHU MOAAEPKUBAIOT, YeM UX MOXKHO, a
4eM HeJb3sl MHHUIUATU3UpoBaTh? UTO Takoe KOHCTAaHTHBIE YKa3aTelld, yKa3aTeldd Ha KOHCTAHTY,
KOHCTaHTHBIE CCBUIKH, B Y€M MPOSBISETCS PAa3HHUIA MEXIy HUMU U OOBIYHBIMU YKa3aTelsiMH |
cceutkaMu? PacckaxuTe o ipoOiiemMe “OUTHIX CCHUTOK ™, PUBEIUTE IPUMED.

2.Pacckaxure 0 TOM, YTO TaKO€ KJIacChl, OObEKTHI, YJICHBI KJIACCOB, MOJS, METOIAbI, MOAN(UKATOPHI
J0CTyTIa, MHKAICYIALMs. PacckakuTe Ipo KOHCTPYKTOPBI U I€CTPYKTOPBI, OIIEpaToOphl IPUCBAaUBAHHUS,
“mpaBusio Tpex M “TIPaBWIIO MATH, PO TEHEPALI0 KOMIMIATOPOM 3THX METOI0B. UTO Takoe CIHMCKH
HMHUIMAIU3AL1Y B KOHCTPYKTOpax U JIeJerupyolue KOHCTPYKTOpPEL, 3a4eM OHU HykHbI? [lokaxkure Ha
nmpuMepe Kiacca String, Kak NpaBUIIbHO ONPEAETISTh BBILICIIEPEUUCICHHBIE METO/BI.

3.Pacckaxxure 0 TOM, YTO TAaKO€ KJIACChI, OOBEKTHI, YJICHBI KJIACCOB, MOJSI, METOAbI, MOAN(DUKATOPHI
JOCTymna, WHKancymsnus. Pacckaxkure o0 KITIOYEBBIX clioBax static, explicit, mutable, friend c
IpUMepaMy CUTYaIMi, KOTJa UX CJIeAyeT PUMEHSTb.

4.Pacckaxure 0 BOZMOXKHOCTAX Ieperpy3ku oneparopoB B C++. [lokaxure Ha mpuMepe peaau3anuu
uHHOU apudmeruku (knace Biglnteger), kak npaBuiibHO meperpy»xaTh OMHAPHBIN IUTIOC, YHAPHBIN U
OWHApHBII MHUHYC, OIEpaTOpbl COCTAaBHOTO IIPHUCBAMBAHMSA C IUIIOCOM M MHHYCOM, OIEpaTopbl
CpaBHEHUSI, MPEPHUKCHBIN U TOCTHUKCHBIA HHKPEMEHT.

5.Pacckaxure o wHacnemoBamnn B C++. B uyeMm pasHuiia MexJay NpUBATHBIM U ITyOITHYHBIM
HacsiegoBaHrueM? KakoBbl mpaBuiia BUIUMOCTH TMOJEH M METOJOB POIUTENS B TeJe HACICIHUKA, KaK
SIBHO OOpaTUTbCA W3 HACIeIHMKAa K TOJIsAM M MeromaM poxauTens? KakoBbl mpaBmia BHIUMOCTH
poaMTeNnel 1 uX MOJed U METOIOB MPH JAByXYPOBHEBOM HACJEOBAHWH, KaK AeUCTByeT cioBo friend B
atux curyaumsx? Uro Takoe “cpeska mpu komnmpoBaHumM? Kakue HesBHBIE KOHBEPCHUU pa3pellieHbl
MEXly POAUTEISIMUA U HACJICTHUKAMH, B T.4. CChUTKaMU (yKa3aTeJsiMHi) Ha HUX?

6.Kak pasmemiarorcs B MaMsTH OOBEKTHI KJIaCCOB-HACIETHHKOB? B KakoMm MOpsKe BBI3BIBAIOTCS
KOHCTPYKTOPBl U JIECTPYKTOPBI INPH HACJIENOBAHWM, KaK WHHULIMAIH3UPOBATH IO POAMTENS IpU
OIIPEAETICHUN KOHCTPYKTOpa HacieqHuka? UYro Takoe MHOKECTBEHHOE HACIEAOBAHUE, B UYEM
3aKJIo4aeTcsl mpodieMa poMOOBHAHOTO HACIEIOBaHMA, YTO TaKOE BHUPTyalibHOE Hacienoanue? Urto
O3Ha4YaeT W Kak BO3HHMKaeT omuOka “ambiguous base”? Uto o3Ha4aeT M Kak BO3HHMKAET ‘“‘warning:
inaccessible base class”? Uro mnpowcxXoOuT Npud KOMOMHAIIMM BHUPTYAJIBHOTO M HEBUPTYaJbHOTO
HacJieI0BaHusl?

7.Y10 Takoe BUpTyaibHble (QyHKIMU? B 4yeM pasHMIa MEXAy BUPTYAJIbHBIMH M HEBUPTYAJIbHBIMH
¢byHKuusMu npu HacnenoBanuu? YTo Takoe Tabnuia BUpTyanbHbIX GyHKUUK? UTo Takoe abCTpakTHbIC
KJIacChl W YHCTO BHUPTyaibHble (QyHKumu? [l 4ero HykeH BHUPTyanbHBIH aecTpykrop? Uro Takoe
MOTMMOP(H3M U Kak 3TO moHsTHE B C++ CBA3aHO ¢ BUPTYaJbHBIMU (QYHKIUSIMH?

8.PacckaxxuTe 0 pasHOBUAHOCTSX TpuBeaeHuil tumoB B C++. B yem paznmma mexnay C-style cast,
static_cast, const_cast, dynamic_cast u reinterpret_cast, Korga OHM IPUMEHUMBI, a korna Het? J{is yero
HY’KEH KaXIbli U3 3THX KacTOB?

9.Pacckaxure o mabmonax B C++. Uro Takoe HMHCTaHIMPOBAHHE IIA0JOHOB, CIIEIHATH3ALNSL
mabnonoB? Kakume 3 Buma maOmonoB cymectByror? Kakue 3 Buia maOnoHHBIX HMapaMeTpoB
cymecTBytor? Kak ncnonb3oBarh IA0IOHBI C HNEPEMEHHBIM KOJIMYECTBOM apryMEHTOB U OIEpaTop
sizeof...? Uro Takoe Curiously Recurring Template Pattern? Uro Takoe monmumopdusMm U Kak 3TO
nousitTue B C++ cBs3aHo ¢ mrabmonamu?



10.Pacckaxute 00 uckmoueHusix B C++. B dyem ux unes? Kak mons3oBarkesi oneparopom throw u
KOHCTpYKIHMeH try..catch? B uem pasHHMIA MeXAy HWCKIIOYEHUSMH M OHIMOKaMH BpPEMEHU
BeIMONHEHUsA? YTo Takoe crenuuKamuy HCKIIOYEHUH, Kak I10Jb30BaThCsl  ONEPATOPOM |
crieuduratopoM noexcept? B dem 0coOEHHOCTH M MPOOIEMBI MCKIIOYEHHH B KOHCTPYKTOpax M
JIeCTpyKTOpax?

11 .Pacckaxure o xoHTeiHepe std::vector. [Ipemioxkure peann3aniio KOHCTPYKTOPOB, JAECTPYKTOpa,
OIepaTopoB MPUCBAMBaHUs, orieparopa [], METOIOB at, resize, reserve, front, back ass sToro knacca (c
MPaBUIILHOH TOICP’KKOH aNIOKaTOPOB U MOVE-CEMaHTHKH).

12 .Pacckaxute o koHTeiHepe std::vector. [Ipeanoxure peanuzanuio metoos push _back u pop_back
(c mpaBWIILHOM MOIEPIKKOI aJNTOKaTOPOB, MOVE-CEMAaHTUKU M TAPaHTH 0€30I1aCHOCTH OTHOCHTEIILHO
HCKITIOUCHHMIA ).

13 .Pacckaxute mpo vector<bool>. B yem ero ocoOEHHOCTP WM OTIMYHE OT OOBIYHOTrO vector?
Pacckaxure, KakuM 00pa3oM JOCTHraeTcs 3Ta OCOOEHHOCTh C TOYKH 3PEHHs peanu3anuu (OIMHIINTE
peanu3anno OCHOBHBIX METOJIOB).

14 .Pacckaxwure o koHTeiHepe std::list. KakoBEI ero MeTob! u ckOpocTh UX paboThl? Kak oH ycTpoeH
n3HyTpu? Kakum obpazom list<T> wucronb3yer amnokarop ais tuma T? [lpeanoxure peanuzanuio
OCHOBHBIX MeTOZIOB list’a: KOHCTPYKTOPBI, ONIEPATOPBI MPUCBAUBAHMUSI, JECTPYKTOP, insert dIeMeHTa 110
UTEpaToOpy U erase 1o UTeparopy.

15 .Pacckaxure o xoHTeiiHepe std::forward list. KakoBbl ero MeTosipl U ckopocTh ux paboter? Kak on
ycrpoeH m3HyTpHu? Kakum oOpazom forward list<T> ucnons3yet amnokarop juist tuma T? [Ipemnoxure
peanu3anuioo OCHOBHBIX MeTonoB forward list’a: KOHCTPYKTOpBI, Omeparopsl PHCBaWBaHMUS,
JIECTPYKTOp, insert aJIeMeHTa 10 UTEPaTOpy U erase 1o UTeparopy.

16 .Pacckaxurte o xoHTeiiHepe std::deque. Uem oH ommyaercs ot vector? Pacckaxkute 00 amantepax
Haj koHTeiHepamu  (std::stack, std::queue, std::priority queue). Ilpemnoxkure peanu3amnuo
KaKoro-HUOY/Ib OTHOTO U3 HUX.

17 .Pacckaxwure o koHTeiHepax std::map, std::set, std::multimap wu std::multiset. JIns yero onm
npumenstoTcs? Kakue y HUX 11aOIOHHBIE TTapaMeTpbl M 4TO OHH O3Ha4daroT? KakoBBI MX OCHOBHEBIC
METOJIbl, CKOPOCTb W MpPUHIMI paboThl 3THX MeTofoB? C MOMONIbI0 KaKOHl CTPYKTYpbl JaHHBIX
peann30BaHbl TH KOHTSHHEPHI?

18 .Pacckaxure o koHTelHepax std::unordered map, std::unordered set, std::unordered multimap u
std::unordered multiset. /[ gero onn npumensitorcsi? Kakue y HEX 11a0IOHHBIE TTapaMeTphl M YTO
oHU o03Ha4aroT? KakoBBl MX OCHOBHBIE METOIBI, CKOPOCTh M MPHUHIMII paboThl 3TUX MeTonoB? C
MIOMOMIBIO KaKOH CTPYKTYpBI IaHHBIX pPeaIn30BaHbl 3TH KOHTEHHEPHI?

19 .UYro Takoe ureparopri? Kakue BHIBI UTEpPaTOPOB OBIBAIOT M KaKHE ONEpAIMU JIOMYCTHUMBI HaJl
KaxIbIM 13 HuX? Pacckaxkure npo ¢pynknuu std::advance u std::distance. Kakum o6pazom nocturaercs
MX pa3HOE MOBE/ICHHE B 3aBHCUMOCTH OT BHUJIa IIEPEIaHHOTO nTeparopa?

20 .Kakme BHIBI UTEPATOPOB MOAJAEPKMUBAET KaXKIbIM M3 CTaHAAPTHBHIX KOHTeiHepoB? [Ipemnmoxure
peanmn3anno HTEePaTopoB I KaKOTO-HUOY/Ib M3 CTaHAAPTHBIX KOHTEHHEPOB (Ha Bail BHIOOp), cuMTasi,
YTO B OCTAJIbHOM KOHTEHHEp y’Ke peaIn30BaH.

21 .Pacckaxwure nipo knacc std::insert_iterator u ¢pyHKmuto std::inserter, IpeaIoXKUTE UX PEATU3AIHIO.

qacTh 2

1.Pacckaxxure 00 omeparopax new u delete. 3aueM OHHM HY)XHBI, KAK UMM TIOJIb30Barbesa? YUto Takoe
placement new? B uyeMm pa3Huma Mexay omneparopoM new u (yHKuuei operator new? UYro wu3
BBILIETIEPEUNCIICHHOTO MOXHO Heperpykarb W Kak 3TO Jenars? 3aueM MOXKeT OBITh HYXKHO
neperpyskarb KacToMHbli operator delete? Pacckaxkute o mpoOieme yTedek naMsTH.

2.Yto Takoe a;IoKaTtopsl, 3a4eM OHHM HYXHbI? Pacckaxwure mpo kmacc std::allocator, mpemnoxure ero
peanu3anuio.

3.Pacckaxure 0 mpobnemax, sl pelIeHus KOTOPhIX Oblila BBEJCHA MOVe-CeMaHTHKa. Pacckaxure, Kak
paboraer ¢yHKIus std::move M Kak ee MPUMEHSATh, OOBSICHHUTE, KAK OHA Pealln30BaHa U IOYEMY
uMeHHO Tak. Kak nmpaBuiibHO peann3oBarh QyHKIHO swap B C++117

4.Pacckaxnutre O TOM, 4TO Takoe ‘“‘unueanbHas nepemada’ (perfect forwarding). Pacckaxute, kak
paboraer ¢ynkmus std::forward m kak oHa peanmsoBana. [IpuBenure MpUMeEp NPUMEHEHUS JTOU
¢ynknuu. [Touemy B std::forward nenb3st npuasTh T&& B KauecTBe mapamerpa?

5.Pacckaxkure 00 rvalue-cchiikax M 00 YHWBEpcalbHBIX CChUIKax. Kakue mpucBauBaHHUS MEXIY
lvalue-, rvalue-ccpuikamMu, a TakKe BPEMEHHBIMH OOBEKTaMH W HMMEHOBAaHHBIMH HECCBHUIOYHBIMH
00BEKTaMU pa3pelIeHbl, a Kakue 3amnpenieHsl? YTo MeHseTcs B Cilydae ¢ KOHCTAaHTHBIMHU CCBUIKAMH U
obobexTamMu? YTo SBISETCS M YTO HE SBISICTCS YHUBEPCATBHBIMH Cccbutkamu? [IpuBeauTte mpumepsl,
WITIOCTPUPYIOIIUE BCE BBIIIECKA3aHHOE.



6.Yro Takoe lvalue, rvalue, xvalue, glvalue u prvalue? IlpuBenure npumepsl. Pacckaxkute 0 TOM, 4TO
takoe reference collapsing (cBopaumBaHume ccbuloK), reference qualifiers  (ccwpuiOouHBIE
kBanupukaropsl), return value optimization (RVO) wu copy elision. IlpuBenute mnpumepsl,
WLTFOCTPHUPYIOIINE BCE BBIIICIEPEYHCICHHOE.

7.Pacckaxkure, /Ui pelIeHUs KakOW TpoOIeMbl HYXHBI YMHBIE yKazarelu. PacckakuTe Tpo Kiacc
std::unique ptr, TpeANIOXUTE peasu3alrio OCHOBHBIX METOJOB JTOT0 Kiacca (KOHCTPYKTOPBI,
JEeCTPYKTOP, OIepaTophbl IPUCBAUBAHUS, ONIEPATOPh! YHAPHAsI 3B€3/104KA M CTPEJIOUKA).

8.Pacckaxxute mpo kimacc std::shared ptr. Kakyio mnpobnmemy OH pemaeT M Kak OH YCTpOEH?
[IpennoxxuTe peanu3alyio €ro OCHOBHBIX METOAOB (KOHCTPYKTOPBI, HECTPYKTOp, OIEPaTOPHI
NPUCBaMBaHMS, ONIEPATOPbI YHAPHAS 3BE37I0YKA H CTPEIIOYKA).

9.Ilpemnoxkute peamuzanuio (yaknun std::make unique. 3aueM HyxHa dTa (QYHKIHS, KakKyro
MOTEHIMANBHYI0 MpobieMy oHa pemaer? Pacckaxure o ¢ynkuusx make shared u allocate shared
(6e3 peanuzanun). 3aueM Hy)KHa KaK[as U3 HUX, KaKHe TIOTEHIUAIbHBIE MPOOJIEMbl OHU PENIaroT?
10.Pacckaxute npo kmacc std::weak ptr. Jlns pemienust kakod npoOieMbl oH HyxkeH? [lpemioxkute
peanu3anuio ero OCHOBHBIX MeTo0B. Kak weak ptr y3HaeT, 4To 00bEKT 10J] HUM yiKe ObUT ynaneH?

11 .PacckaxwuTte mpo kinacc std::enable shared from_this. /{ns pemenust kakoit mpoOaeMbl OH HYXKEH U
Kak UM nonbs3oBatbes? [pemnoxkure peanusanuio 3Toro kiacca. Kak Hy:kHO u3MeHuTh KoJ shared ptr,
4yT00BI OH padoTan cortacoBaHHo ¢ enable shared from this?

12 .PacckaxuTe 0 BBIBOZE THIIOB C IIOMOIIBIO KITFOYEBBIX OB auto u decltype. B uem pasnuia Mexiy
NpaBUJIaMH BBIBOJIAa TUTIOB JiIsi HUX? B KakMX KOHTEKCTaX MOXKHO HCIONb30BaTh auto? Kak paboraer
decltype oT uIeHTH(UKATOPOB M OT pa3HBIX Kareropuil BepakeHuil (Ilvalue, xvalue, prvalue)? Yro
takoe decltype(auto) u amst pemeHus: Kakoil mpooIeMbl 3TO HYKHO?

13 .Pacckaxute 0 BO3MOXHOCTSX compile-time Berunciennii B C++. Kak ¢ mOMOIIBIO MIa0IOHHOTO
METaporpaMMHPOBAaHHUS UMUTUPOBATh LUKIBI U yciaoBus? [lokaxure Ha mpumepe MpOBEPKU IIETIOTO0
YHCIIa Ha MPOCTOTY. PacckakuTe O KIIFOYEBOM CJIOBE CONSteXpr: 4eM constexpr OTIMYaeTcs OT COnst,
3aueM HY)KHBI constexpr-GyHKIUN ¥ MepeMeHHbIe, KAKUMH BO3MOXKHOCTSAMH OHH O0JaJaloT U Kakue
OTpaHHYCHUS Ha HUX HAKJIAbIBAIOTCS?

14 Yro rakoe type traits? OObsicHHTE, Kak peajIu30BaHbl CTPYKTYypbl std::remove reference,
std::is_same, std::rank, std::conjunction, std::conditional, std::common_type.

15 Yro rtakoe SFINAE? OOwsicHure oOmyro ujael0 Ha npumepe CTpyKTypsl std::enable if.
[Tpennoxute peanusanuio cTpykTypsl std::is class, oObsicHuTe, Kak OHa paboTaeT (IMpoBEpKoH Ha
iS_union MOKHO IIpeHeOpeyb ).

16 3auem nHyxHa ¢ynkuusa std::declval? Ilouemy sta ¢ynkums Bo3Bpamaer T&&, a ne T?
[pennoxkute peanuzanuio CTpyKTypsl std::is_constructible, 00bsicHUTE, Kak OHAa paboTaeT.

17 3auem HyxeH kiacc std::allocator traits? Ilpeanoxkwure  peanmzauuio  (QyHKIUH
allocator_traits<Allocator>::construct. Kakum o0pa3zoMm 3Ta (GyHKIUS MPOBEPSET, peaanu3oBaH JH Y
aJUTOKaTtopa MeTo[] construct, M Kak oHa ce0sl BeIeT B 3aBUCHMOCTH OT 3TOro?

18 .Pacckaxure o ¢pynknuu std::move_if noexcept. B kakom Mecrte craHmapTHoOi OMOTHMOTEKH OHA
UCTIONB3yeTCS M ToYeMy OHa TaMm HeoOxoxmma? Ilpemiokure ee peanusammio (cunTas, 4To type traits
y’K€ peann30BaHbl).

19 .Ilpemnoxkute peanuzaiuio cTpykTypsl std::is_base of. O0bsicHUTE, Kak OHA pabOTaeT.

20 .Yro Takoe nsamOna-pynkun B C++? KakoB cuHTakcuc isiMOia-BeipakeHUi? UTo Takoe CIUCKH
3axBaTa, YTO TAKOE 3aXBaT [0 YMOJIYAHHIO U B YEM €ro OMacHOCTh? PacckakuTe O JOMOIHUTEIBHBIX
BO3MOXKHOCTSX JsiMOfa-BeipaxkeHndi B C++14 (3axBar ¢ WHHOManIM3anued, oOOOOIICHHBIC
nsmOaa-Beipaxkenus). Pacckaxure (6e3 peanuzauuu) npo kiacce std::function n ¢ynkumio std::bind,
MPUBEIUTE IPUMEPHI UX UCIIOJIb30BAHUS.

21 Yto Takoe IOHMOHBI (uUnion), JJS Yero OHM HYXKHBI? B 4eM CXOICTBO M paziniue Mexay
IOHMOHAMU ¥ Kiaccamu? KakoBbl 0COOCHHOCTH HHUIMATM3AIUH TIOJIeH FOHUOHA, YTO TaKOe “‘aKTHBHBIH
4JieH” IOHMOHA M Kak ero noMmeHsTh? Uto Takoe std::variant u std::any, ais 4ero OHU HY>KHBI, KAKOBBI
UX OCHOBHBIE METOIBI?

22 UYro taR[-44]C[-1]:RCxoe peduekcus? UTo MOXKHO CKazaTh 0 BO3MOXKHOCTsIX peduiekcuu B C++?
Peammsyiite mabnonnyio ¢ynkuuio detect fields _count<S>, koropas Obl mO3BOJIsATIAa ONPEHEISATH
KOJIMYECTBO TOJIeH y TAaHHOH cTPYKTYphI S. OOBSICHUTE, Kak 3TO pabOTaeT.

[TpumMepsl PK3aMeHAIIMOHHBIX OUJICTOB:
onnerNel
1.Yrto takoe SFINAE? IIpuBeaute XoTs Obl 0UH puMep (Ha YPOBHE HJIEH, MOKHO 0€3 peann3aiun).



2. Yrto Ttakoe meperpyska ¢ynkumii? YTto Takoe meperpyska omeparopoB? llpuBeante npumeps
OIIEepaTopoB, KOTOpbIE MOXKHO M HEJb3sl meperpyxkarb. llpuBemure mnpumep mneperpy3ku XoTb
Kakoro-HHOY/Ib orepaTopa (HallMIINTE CUTHATYPY €To Meperpy3Ku).

OouneTNe2

1.Yro rtakoe pedunekcusa? Uro MOXKHO cka3aTh 0 BO3MOXHOCTsX peduexkcunt B C++? Peanmsyiite
mabnonnyto ¢pynkuuio detect fields count<S>, koropas Obl 103BOJISLIA ONPEAEISATH KOJIHMYECTBO MOJEH
y naHHOU CTPYKTyphl S. OOBSICHUTE, KaK 9TO pabOTaeT.

2.Pacckaxwure 0 mpoOiiemax, JUisl pelIeHusi KOTOPBIX ObUIa BBEIEHa mMove-ceMaHThKa. Pacckaxure, Kak
paboraer ¢yHKIus std::move M Kak ee MPUMEHSTh, OOBSCHHUTE, KAK OHA Pealln30BaHa U IOYEMY
uMeHHO Tak. Kak nmpaBuiibHO peann3oBarh QyHKIHO swap B C++117

OounetNe3

1.Kakue BHIBI UTEpaTOpPOB MOIACPKUBACT KaXAbIH W3 CTaHAAPTHBIX KoHTeWHepoB? Ilpemmoxure
peanmn3anno HTEPaTopoB I KaKOTO-HUOY/Ib M3 CTaHAAPTHBIX KOHTEHHEPOB (Ha Bail BBIOOp), cunTasi,
YTO B OCTAJIbHOM KOHTEHHEp y’Ke peaan30BaH.

2.Pacckaxwure nipo knacc std::insert_iterator u ¢pyHknuto std::inserter, IpeAIOKHUTE UX peaTu3aluo.

Kpurepun onennBanus
OTJINYHO

10 TIlonHoCThIO M BOBpeMsl pelIeHbl Bce 3agadd Oe3 omubOok. IIpomeMOHCTpupOBaH TpaMOTHBIM
MOAXOJ K PEIICHHWIO 3aJa4, Peajqu30BaHbl ONTHUMAJbHBIC AITOPUTMBI, KOA O(QOpPMIIEH B EIMHOM
y1o00unTaeMOM CTUIIE

9 TlonaHOCTBIO M BOBpEMsI pellieHbI Bce 3afaun 0e3 omnook. [IpogeMoHCTpupoBaH rpaMOTHBINA MOAXO0A
K PELEHUIO 3aJ1ay, pealn30BaHbl ONTHMAJIbHbIE aJITOPUTMBI

8 TlomHOCTBIO ¥ BOBpEMS pellieHbl Bce 3aaaun 0e3 ommbok. [IpogeMoHCcTpupoBaH rpaMOTHBIN TTOAXO]
K pELICHHIO 3a/1ad

XOPOILO

7 TloaHOCTBIO pelieHsl Bce 3a1a4u. JJonmyeHsl HeCyeCcTBeHHbIE OMNOKY.

6 IlomHOCTBIO perieHO OOJBIIMHCTBO 3a/1ad. B HEKOTOpHIX 3ajavax JOMYIIEHBI U HE HUCIPaBICHBI
OIUOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

5  IlonHOCTBIO pelIEHO ABE TPETH 3a1ady. B HEKOTOpBIX 3amadax JONYILICHBI M HE HCIPaBIEHBI
OMOKH, TUOO HEKOTOPHIE 3a/1a4U PELICHbl YACTUYHO.

YAOBIICTBOPUTEIHLHO
4 TlomHOCTBIO pelieHo Oosiee MOJOBUHBI 33Ja4. B ocTanbHBIX 3a7adax JOMYIIEHBI U HE UCTIPABIICHBI
OIMOKH, JTUOO HEKOTOPHIE 32/1a4W PElICHbI YACTUIHO.

3 TlomHOCTBIO penieHo Goee MOJOBHHBI 3a/1a4.

HEYIOBJIETBOPUTEIHHO
2 PermieHo MeHee MOJOBUHBI 3a/1a4.
1 He pemieHo HU OTHOM 3a1a4H.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenumrpoBanHbIid 3aueT OyIeT COCTOSTH U3 ABYX YacCTEH: MpeaBapUTEIIbHOM YacTH U OCHOBHOM
4acTu.

[IpenBapurenpHas yacTb OyAeT MPOXOAWTh MUChMEHHO. Bam OyayT Bblmanwel 4 Bompoca B mpezaenax
TEOPMUHMMYyMa Ha 15 MUHYT, mucaTh OTBETHl HY)XHO OyJeT Ha BBIJAaHHOW Oymare, HUYEM HeEINb3s
noJnb30Barecsi. Bompockr BeiOupatorcss u3 cnucka “TeopMuHuMyM”, mpHuBeIeHHOro Huke. OTBETHI
OLICHMBAIOTCA OMHApHO. UTOOBI yCHENIHO NPOWTH MpeIBapUTEIbHYIO YacTh, HEOOXOANMO MPABUIIBHO
OTBETUTh HE MEHee 4YeM Ha 3 Bompoca U3 3aJaHHBIX YeTblpeX. Eciau Bbl yCIEMIHO MPOXOAMTE
[IPEBAPUTENIbHYI0 YacTh, TO IIEPEXOAUTE K OCHOBHOM YacTH; MHAYE YXOIUTE C 3K3aMEHa C OLEHKOU

Heyn(2).



I'apanTupyercs, 4To Ha MpeABapUTENbHOI YacTu He OyAyT 3aaBaThCs BOIPOCHI, BBIXOJSIINE 32 PAMKU
cnucka “TeopmMuHEUMYM™ (C TOH OrOBOpKOH, uTO Bompoc Buza “Urto Takoe X Bcerga moapasyMmeBacT
yMeHHE NpHuBeCTH npumep). ['apaHTHpyeTcs, 4TO OJMH BOIPOC HA IPEABAPUTENBHON YacTH Oyner
MOKPBIBAaTh HE 00Jiee OHOTO MMyHKTa JaHHOTO CIHUCKa (HO HeoOs3aTenbHO OyleT COBNalaTh C IIyHKTOM
CITMCKA JTOCTIOBHO).

[IpumMeps! BO3MOKHBIX BOIIPOCOB IIPEBAPUTEIILHON YacTU U NIPaBUIbHBIX OTBETOB Ha HUX:

Uro Ttakoe BupTyasnbHas ¢yHkuusa? (OTO MeTon Kiacca, KOTOPBI MOXKHO TEpPEONpencinTh B
KJlaccax-HacleAHUKaX TakK, 4TO peanu3alys MeToda A BbI30Ba OydeT BHIOMpPAThCS BO BpeMs
WCIIOJHEHUS, a HE BO BPEeMs KOMITWIISALIY. )

Jns penieHust Kakux MpoOieM HyxHa move-cemantuka? (Hampumep, Takux: Hed(h(hEKTUBHBIA swap
IBYX MPOU3BOJIBHBIX 00BbEKTOB, HEd(dekTuBHBIN push back B BekTop - ¢ reMoHCTpanneil Ha Ipumepe
KOJIa.)

KakoBo neiictBue omeparopa ‘“‘3amstas’? (BblYMciauTh JIEBBIM oOmepaH], CTPOTO TOCIE DTOTrO
BBIYKCIIMTH TIPABBIi OTIEPaH U BEPHYTH PE3yJIbTaT BHIYHUCICHHS IPABOTO OTIepaH/Ia. )

OcHOBHas 4acTh MPOXOJAUT TIO CIEMYIOINM IpaBuiaM. Bl TsHeTe Ounet. buiet Oyner cojepxars JBa
BOIPOCA W3 HIDKEMPHUBENECHHOTO crrcka “OcHOBHBIE Bopochl”. Crimcok pa3dut Ha aBe dyactu. OnuH
BOTIPOC B K&XKI0OM OwmiieTe OyJIeT U3 MEePBOM YacTH, OJMH BOIPOC - U3 BTOPOM YacTH.

Bo BpeMs moarotoBku orBeTa Ha OWJIET MOXKHO IOJIB30BaTbCs CBOMMH 3apaHee IMOJATOTOBICHHBIMHU
PYKOIIMCHBIMH 3aIllUCSIMU B Tpefenax oxHoro jucta A4. [lomp3oBarbesl 3amucsMM, CACTAaHHBIMU Ha
4eM-1100, KpOME OJHOTO 3apaHee BbIOpaHHOro jucta A4, uiau o0oH MedaTHol (a He PyKOIHCHOI)
uH(popManueil, uiIM MHTEpHET-pecypcaMu 3amperieHo. Hapyienne 3Toro npaBuia NpupaBHUBACTCS K
CIHCHIBAHUIO U BEJET K yNaJeHHIo ¢ 9k3aMeHa. (CMBICT JaHHOTO Pa3pelIeHus] B TOM, YTOOBI KaXKIbIi
MOT 3amucarh Juid cebs Haubosee TpyaHbIe AT 3allOMHHaHMA AeTainu. He ciexyer BocpHHUMATH 3TO
KaK IPU3BIB MOCTApaThCcsl 3aKOHCIEKTUPOBATh MaTepUasl BCEro Kypca Ha omHoM Jmcte.) C MOMEHTa
Hayajla OTBeTa Ha OWJIET IOJb30BaThCs BBIIICHA3BAaHHBIM JIMCTOM 3ampeniaercss (HO, pasyMmeeTcs,
MOYKHO TOJIb30BAaThCS 3alMCSMH, CIACIAHHBIMU Ha Jpyroi Oymare BO BpeMs MOATOTOBKH OTBETa Ha
ouier).

B xome ocHoBHOW "acTu sKk3aMeHa CHUCOK ‘“TeopMUHUMYM™ CIYXUT OPHEHTHPOM Ha CIIy4aid, eCiu
peub uaet o6 oueHke yna(3) u Huxke. Eciin B m000i MOMEHT dK3aMeHa BBISICHUTCS, 4T0 Bbl He MoxeTe
OTBETHUThH XOTsl Obl HA HECKOJIHKO BOMPOCOB U3 crmcka ‘“TeopMHHUMYM”, TO, BEpOsiTHEE Bcero, Bameit
OLICHKOH 3a 3K3aMeH Oynet Heyn(2).

Eciu BBl peTenyeTe Ha OLICHKY BhILIE OTI(8), TO, CKOpee BCero, BaM OyIyT 3aJaHbl AONOJHUTEIbHbIC
BOIIPOCHI B paMKax oOIIel MporpaMmsl Kypca, MIPUBEIEHHOM BbIIIE (a HE TOJNBKO B PaMKaxX CIHCKOB
“OcHoBHBIE BONpoch” 1 “TeopMUHUMYM’), 32 UCKITFOYEHUEM TOTO, YTO BBIJECIIEHO KPACHBIM LIBETOM. B
mr000M citydyae, IpernojaBarellb, €ClIM COYTET HY>KHBIM, MOXET JIONOJHHUTENILHO K OWJIeTy 3alaBaThb
BONPOCHI U3 JIFOOOTO U3 TPEX CHHUCKOB B JIIOOOM KOJIMYECTBE IO CBOEMY YCMOTPEHHUIO.



