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IosicHUTEILHAA 3aNINCKA

Heabio xypca siBIsieTCS MOJyY€HUE 3HAHUNA OO0 OCHOBHBIX KOHLEMIUSAX OOBEKTHO-OPHUEHTHPOBAHHOTO
POrpaMMHUPOBAHUS U €r0 MPUMEHEHHs Il pa3paOOTKU U MPOEKTUPOBAHMUS MPOTPAMMHBIX CHUCTEM. B
pe3yabTaTe MPOXOXKACHUS NAHHOTO Kypca CTYACHT IOJIydaeT HaBBIKU OOBEKTHO-OPHEHTHPOBAHHOTO
MPOEKTUPOBAHMSI U aHAIM3a MpH pa3paboTKe NporpaMM, YMEHHE HCIIOJNb30BaTh HACleIOBaHUE H

HOJ'IPIMOp(l)I/ISM, IIPUMCHSATH Ha IMPAKTUKE OCHOBHBIC INATTCPHBI IIPOCKTUPOBAHUS.
Ilnanupyembie pe3yabTaThl 00y4eHHsA

OcymiecTBisercs: IpeBapuTelIbHasi CaMOCTOSTENbHAs WM [0 PYKOBOACTBOM pa3paboTKa alroOpuTMOB C
ucrnoiib3oBaHue rpapudyeckux cpencts (6mok-cxembl, UML-muarpammer u  np.). He Ttpebyercs
B3alMOJICICTBHUE C IPYTMMHU NIPOrPAMMHUCTAMHU, CUCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM IIPOIPaMMHOTO
obecnieyeHus. OcyliecTBIseTCA pellieHre TUIMOBBIX 3aj1ad. [losyueHHbIe pe3ysbTaThl MPEICTaBIAIOTCS
PYKOBOJIUTENIO pa3pabOTKH MPOrpaMMHOI0 00ecTieyeHusl.

OcymiecTBigeTcss CaMOCTOSITEIbHOE WM IOJ PYKOBOJACTBOM O(QOpPMIIEHHE IPOrpaMMHOIO KoJa B
COOTBETCTBUM C BHYTPEHHUMH HOPMAaTUBHBIMU JOKYMEHTaMH OpraHU3aluu (periaMeHTaMu, pUKa3aMu,
nopsakamu) #, npu  HeoOxomumoctn, ['OCTamm. He Tpebyercs B3aumoneiicTBue C JIpYrUMHU
IPOrpaMMUCTAMM, CUCTEMHBIM AHAJUTUKOM W apXUTEKTOPOM  MIPOrPpaMMHOr0  OOECleyYeHHUs.
OcymiecTBisgercs: peleHre TUIOBBIX 3aiad. [loaydyeHHble pe3ynbTaThl MPEACTABISIOTCS PYKOBOIUTEIIO
pa3pabOTKH IPOTPAMMHOTO 00eCTIeUeHHS.

Perucrpanus HOBBIX BEpCHI IPOrPaMMHOIO OOECIIEUEHUsI OCYILIECTBISETCS C UCIIOJIb30BaHUEM CHCTEMBI
KOHTpPOJISI BEpCUM, NPUHATOW B OpraHM3alliM U B COOTBETCTBUU C YTBEPKICHHBIMH BHYTPEHHUMMU
HOPMAaTUBHBIMU  JOKyMEHTaMH opraHu3aunud. He TpeOyercs B3auMonelCTBHE C  JAPYIMMHU
MIPOrpaMMHUCTaMH, CUCTEMHBIM aHAJIUTHUKOM M CHUCTEMHBIM apXUTEKTOpoM. OCYIIECTBISIETCS pEeLIeHHE
TUMNOBBIX 3aja4. [lomydyeHHbIE pe3ynbTaThl MPEICTABISIIOTCS PYKOBOAUTENO pa3pabOTKU MPOrpaMMHOTO
obecreyeHus.

ITpoBepka paboTOCIOCOOHOCTH MPOrPaMMHOTO KOJia OCYIIECTBISIETCS Ha OCHOBAaHMM (YHKIMOHAIBbHBIX
TpeOOBaHUMN U TEXHUYECKUX creuupukanuii Ha mnporpammHoe obecrneuenue. He TpeOyercs
B3aMMOJICICTBHUE C IPYTMMH NIPOTPAMMHUCTAMHU, CUCTEMHBIM aHAJTUTUKOM M apXUTEKTOPOM IIPOrPaMMHOTO
obecriedeHus. OcCylIecTBIsETCS pellieHHe TUIOBBIX 3a/1ad. [lomydeHHbIE pe3ysibTaThl MPEICTaBISIOTCS
PYKOBOJIUTEIIO pa3pabOTKH MPOrpaMMHOI0 00ecTIeUeHusl.

Pa3paboTka TecToBBIX HAOOPOB JaHHBIX MpeanoaraeT GopMyIUpoOBaHKE MPABUI CO3/IaHUs, CTPYKTYPHI U
TpeOoBaHUI K TECTOBBIM HaboOpaMm JaHHBIX, MOJTOTOBKAa HAOOPOB JAHHBIX, MCIOJIb3YEMBIX B Ipoliecce

IIPOBEPKU pa6OTOCHOCO6HOCTI/I. Pemarorcst 3amaund ¢ 3jaeMeHTaMU MPOCKTUPOBAHUA. He Tpe6yeTc;1



B3aMMOJICHCTBHE C IPYTMMHU IPOTPaMMHUCTAMH, CUCTEMHBIM aHATUTUKOM M apXUTEKTOPOM NPOrpPaMMHOI0
obecrieyeHus1. IlomydeHHbIe pe3ylbTaThl MPEACTABISIIOTCS PYKOBOJUTETIO Pa3pabOTKH MPOrpaMMHOIO
obecreucHusI.

IIpoBepka pabOTOCHOCOOHOCTH MPOrPaMMHOIO OOECIEYEeHHUsI OCYIIECTBIIAETCS IPOrpaMMUCTOM Ha
OCHOBAHMU (PYHKIIMOHAJIBHBIX TpPEOOBAaHMM M TEXHUYECKUX CHeUU(pHUKAIMA Ha I[POrpaMMHOE
o0ecrieyeHrne caMOCTOSTENILHO MyTeM Pa3pabOTKU M MCIIOJHEHHS CLIEHAPUEB MPOBEPKU C MPUMEHEHHUEM
METOJIOB M TEXHOJIOTUI TECTUPOBAHUS U PEBBIOMPOBAHUS KOJA.

B xozme mnpoBepku pabOTOCIIOCOOHOCTH —OCYIIECTBJIAETCS aHaAM3 HapylleHWH TpeOoBaHUM K
IIPOrpaMMHOMY OOECIEUEHHIO, TPUHUMAIOTCS PEIEeHUs] U BHOCSTCS M3MEHEHMsI B NPOrpPaMMHBINA KOZI.
[IporpaMMucCT HECeT OTBETCTBEHHOCTh 3a PELICHHE NOCTABIEHHBIX 3aJay WM pPe3yJbTaT JAESATEIbHOCTH
rpynmsl - paboTHUKOB. [lomyueHHBIE pe3ynbTaThl MNPEACTABISIIOTCS  PYKOBOIUTENIO  Pa3pabOTKU
IIPOrPaMMHOr0 00ecreueHHUs.

PedakropuHr 1 onTUMuU3aLUs MPOrPaMMHOIO KOJA OCYLIECTBISETCS HAa OCHOBAHMU (YHKLMOHAIbHBIX
TpeOOBaHMH W TEXHUYECKHX CHenu(uKanuii Ha MporpaMMHOe oOecreyeHne, B TOM YHCIE C
HCII0JIb30BAaHUEM CIIELUAIN3UPOBAHHBIX MPOTrPAMMHBIX CpeAcTB. IIporpaMMHUCT HECeT OTBETCTBEHHOCTb
3a pelIeHHE MOCTaBJIEHHBIX 3a/ady WM pe3yabTaT AEATENbHOCTH Ipymnibl paboTHUKOB. IloiydeHHble
pe3yabTaThl IPEACTABISAIOTCS PYKOBOIUTEIIO Pa3pabOTKU IPOrpaMMHOI0 00ecieyeHusl.

Hcnpasnenue nedextoB, 3aQUKCHPOBAHHBIX B 0a3e MaHHBIX AE(PEKTOB CBOAUTCS K BOCIPOHM3BEICHHUIO
nedexToB, 3aQUKCHPOBAHHBIX B 0a3e MaHHBIX AE(PEKTOB, YCTAaHOBICHHIO INPHYAH BO3HUKHOBEHHS
Ne(EeKTOB, BHECEHUIO W3MEHEHUH B MPOTrpaMMHBIA KOJA MJii YCTPAHEHUs BBISBICHHBIX JE(PEKTOB.
IIporpaMMuCT HECeT OTBETCTBEHHOCTh 3a PELICHHE IOCTABIEHHBIX 3aJa4 WIN PE3YJbTaT AESATEIBHOCTH
rpynmnsl  paOOoTHUKOB. [lomyueHHBIE pe3ynbTaThl MNPEACTABISIOTCS  PYKOBOJIUTENIO  pa3pabOTKH
MPOrpaMMHOTO 00€CTIeUeHUS.

BrimonHstoTes camocToATenbHas pazpaboTka Mmpoueayp cOOpKH MOAYJIEH M KOMIIOHEHT IMpOrpaMMHOTO
obecrieyeHus: U Bepu(UKalKs BBITYCKOB MPOrpaMMHOro npoaykra. [IpousBoaurcs pa3paboTka npouesyp
pa3BepThIBaHUS U OOHOBIEHHSI MPOTrPaMMHOrO OoOecneueHus], MPOLEAYp MUIpPAlUH M MpeoOpa3oBaHUs
(KOHBepTalMMU) JAHHBIX M MPOTPAaMMHBIX MHTEP(EICOB C MCIOJb30BaHWEM BBIOPAHHBIX NMPOTrPAMMHBIX
CPEICTB, TEXHOJIOTUN CO3/1aHUS OTKPBITHIX cucTeM. OCYIIECTBISIETCA PEIICHNE PA3IMYHBIX TUIIOB 3a]a4
MPOEKTUPOBAHUS MPOTPAMMHBIX KOMIUIEKCOB PA3JIMYHON CIIOKHOCTH, BBIOOp CIIOCOOOB peaiu3anuu
B3aMMOJICHCTBHS NMPOrPaMMHBIX KOMIOHEHT/Moayel. TpeOyercss B3auMojieiicTBUe ¢ MpOrpaMMHUCTaMHU-
pa3zpaboTuvKamMu MOJYJeH, apXHUTEKTOpOM IHporpamMmmHoro ootecrnedenus. [lomydeHHblEe pe3ynbTaThl

MPEICTABISIOTCS PYKOBOIUTENIO pa3pab0oTKK MPOrpaMMHOTO 00€CIICUeHHSI.



Y4eOHO-TeMATHYECKHHA TJIaH

B ToMm uncie

Ne HaumenoBaHue pa3ieiioB Bcero yacos | Jlekmum | IIpakr. ®opma
KOHTPOJIA
3aHATHSA
1 OcHoBbI s13b1Ka C++ 3amura
4 2 2 nabopaTopHOI
paboThI
2 CrangapTHas OM0IMOTEKA 3amura
1ad/10HoB sA3bika C++ 4 2 2 n1abopaTopHOii
paboThl
3 Kuaccsl 4 00beKTBI 3amura
3.1 | Ilonsarue knacca. 11abopaTopHoit
3.2 | MeTopl ¥ TaHHBIC. 8 4 4 paborel
3.3 | KoHCTpyKTOp U 1eCTPYKTOP KonTponbhas
pabora
4 KomMno3unus, Hacjieq0BaHue U 3amuTa
oJIMMOppu3m nabopaTopHO
paboThI
4.1 | Komno3umnust 8 4 4 KonTposibHas
4.2 | Buasl HacinenoBaHUs pabora
4.3 | llomumopduzm
4.4 | MHOXeCTBEHHOE HACJIEIOBAHUE
5 Ileperpy3ka onepanuii 3amura
8 4 4 nabopaTopHOI
paboThl
6 O0padoTka olIMOOK 1 3amura
HCKJIIYHUTEJbHBIX CUTYALUMH nabopaTopHOi
6.1 | Cioco6b! 06paboOTKH OMIMOOK paboTHI
8 4 4 Kontponbnas
6.2 | Ucxirouenus pabora
6.3 | Pa3zpaboTka kKomaa, 6€30macHoro K
BO3HUKHOBEHUIO MCKITFOUCHUI
7 O0o01menHoe 3amura
NporpaMMHUpoBaHNe, IAOTOHBI 8 4 4 nabopaTopHOI
paboTHI
8 Monay/bHOe TeCTHPOBaHUE 3ammra
NporpamMm 8 4 4 n1abopaTopHOit
paboThl
9 IlaTTepHbI NPOEKTHPOBAHUS 3amuTa
9.1 | Ilopoxpaaromue NaTTepHBI nabopaTopHOUH
POCKTHPOBAHUS 16 8 8 paboTbI
9.2 | IlarrepHsl NOBeNEHUS
9.3 | CTpyKTypHBIE TATTEPHBI
Hroro 72 36 36

Copnepxanue Kypca




Tema 1. OcHoOBBI 13bIKka C++

OcCHOBHBIE SI3bIKOBBIE KOHCTPYKIUSAMU si3bIka C++ - onepaTopbl, 00bABIEHNE IEPEMEHHBIX, CCHUIKH U
yKazareJu, OpraHu3alvs BeTBICHHUs, LIUKIJIOB, OpraHu3alus Npoueayp U GyHKIUN, BBOA U BBIBO/I.

Tema 2. CtanaapTHasi 6udamnorexa madjaonos C++

3HAaKOMCTBO CO CTaHAapTHON Onbnmorekoi mabdiaoHoB (STL). OcHOBHBIE KOHTEHHEPHI M AITOPUTMBI.
NrepaTopbl. YMHBIE yKa3aTeIH.

Tema 3. Kinaccbl 1 00bEKThI.

ITonsaTue xnacca u 06’beKTa; MECTOAbI, JaHHBIC 1 CBOfICTBa; OrpaHMYCHUC NOCTYIIA K JaHHBIM 1 METOJaM
KJIacca; CO3/IaHue U pa3pyIIeHHE SK3EMIULIPOB Kilacca, KOHCTPYKTOP M IECTPYKTOP; KOIMPOBAHHUE U
nepeMeIieHne 0ObEKTOB.

Tema 4. Komno3uumus, HacjiegoBaHue U NoJAuMOpu3m

CO3)IaHI/IC KJ1aCCOB Ha OCHOBC MMCHOIINXCsI, KOMIIO3MIMA M HACJICAOBAHUEC, OJMHOYHOC U MHOXKCCTBCHHOC
HaCJICOJOBAHUC, HOJ'II/IMOP(i)I/ISM; OTKPBITOC, 3allIUIICHHOC U 3aKPbITOC HACJICAOBAHHUEC, TOCTOMHCTBA U
HEAOCTAaTKH HACJICAOBaHMA.

Tema S. Ileperpy3ka onepaumii.

JlpyxecTBeHHbIC (YHKIIUU U KJIacchl. [leperpys3ka ornepaTtopoB CII0KEHUs, BBIYUTAHUSI, CPABHEHHUS,
WHJICKC B MacCUBE, MPUCBaMBaHUs, IOTOKOBOTO BBOJIa-BBIBO/IA, IIpUBEICHUs THIIOB. [leperpyska
omnepatopa (). DyHKTOpbI. YMHBIE yKa3aTenu (Smart pointers).

Tema 6. O06padoTKa OIIMOOK U HCKJIYNTEIbHBIX CUTY AWM.

Oo6HapyxeHue omuo09IHbIX cutyanuid. CriocoOosr 00padoTku ommbok. Nckmouerus B C++. Kitaccer
uckioueHui. Pa3paboTtka koja, 6€30macHOro K BOSHUKHOBEHUIO UCKITFOUEHUH.

Tema 7. O6001IeHHOE POTPAMMHUPOBAHNE, IA0TOHBI

[Tapagurma 06001eHHOTO TTporpammupoBanus. [Ipumeps 00001IeHHBIX anropuT™MoB. Peannzarus
MeXaHU3MOB 000011IeHHOr0 nporpammupoBanus B C++. [11a6nons! kitaccoB u pyHkuuid. [Tapamerpsl
m1a0aoHoB. [11abnonbl 1 Hacaen0BaHueE.

Tema 8. Mozly.m)ﬂoe TECTUPOBAHME, pa3paﬁoTKa qepe3 TECTUPOBAHUE

Bunbl TectupoBaHusi, OCHOBHAS HJes M IPEUMYIIECTBA MOAYJIEHOTO TeCTHpOBaHuA. Pa3paboTka uepes
tectupoBanue (Test Driven Development, TDD), stansi pa3spabotku B ctuiie TDD, mpumepsr.

Tema 9. IlaTTepHbI NPOEKTUPOBAHMSA

[MarrepHbl npoekTrpoBanus: AdctpakTHas padpuka, Ctpourens, ®adbpuunblii meton, [IpoToTwi,
Onunouka, Ananrtep, Kommonosmuk, Jlekoparop, 3amecrurens, Komanna, [Tocerntens, Habmonarens.
[1a6on Model-View-Controller (MVC), ocHOBBI TporpaMMHpOBaHUs COOBITHIHO-YIPaBIIEMBIX
CHCTEM.



MeToanyecKue peKoOMeH/aluH.
JUnist MOCTHKEHMS TOCTABJICHHBIX IIeJied MpernoJaBaHus Kypca peamu3yloTcs CIEAYIOUIHe CpeaCTBa,
CTIIOCOOBI ¥ OpraHU3AIIMOHHBIC MEPOTIPUSTHS:

1. u3yueHWe TEOPETHYECKOrO0 MaTepualia JMCHUIUIMHBI Ha JIGKIHUAX C  KCIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIOTHIA;

2. CaMOCTOATENIbHOE M3YYCHHE TEOPETUYECKOTO MarepHuaja AUCHUIUIMHBI C HCIOJIb30BaHUEM
Internet-pecypcoB, nadopmamoHHbIX 0a3, METOJUYECKUX Pa3padOTOK, CICHHAIBHOW YICeOHOU M
HAYYHOH JTUTEpaTyphl;

3. 3aKpeIuileHHe TEOPETHYECKOro MaTepuana TMpu TMPOBEACHHM JIAOOPAaTOpPHBIX paboT ¢
WCIOJIb30BAHUEM YUE€OHOTO M HAYYHOTO OOOPYAOBaHUS U NPUOOPOB, BBHIMOTHEHUS MPOOIEMHO-
OPHECHTUPOBAHHBIX, TIOUCKOBBIX, TBOPUCCKUX 33JaHHH.

[Tpu opranuszanuu y4eOHBIX 3aHATHI HCIOJB3YIOTCS aKTHBHBIC METObI 00ydueHus (paboTa B rpymrmax,
B3aMMOOOYYEHHE, CAMOKOHTPOJIb, HHIUBUAYaJIbHBIC 3a1aHus 11 HepeHINPOBAHHON CIIOKHOCTH).

B mpouecce oOydyeHHS BO3MOKHO HCIOJB30BAHUE CIEAYIOUIMX TAKTHYECKHX TEXHOJIOTHH: JIEKIHS
KJIaCCUYECKast, JICKIHs MPOoOJIEMHas, JCKIUSI-BU3yaIU3allus, JCKIUs-IHAIOT, ayTUTOPHO-TIPAKTHYECKOE

3aHATHUC KIIACCHYCCKOC, HpaKTI/IKYM-J'Ia60paTOpH3.H pa60Ta, CaMOO6y‘{eHI/I€.

IHocoOust mo n3y4yeHuro Kypca

1. b. Ctpaycrpymn, fA3bik nporpammupoBanus C++, 3-e uzn./Ilep. ¢ anrin. --- CII6.; M.: HeBckuii /{uanekr
-- U3marensctBo BUHOM, 1999 1.

2. b. Crpaycrpymn, Juzaitn u sBomonus si3eika C++ / Ilep. ¢ anra. -- M. IMK, 2000.

3. C. Meitepc. D¢ dextnBHOE ucnonabzoBanue C++: 50 cOBETOB M0 YIYUIIEHUIO BAlllUX POTPaMM U
npoektoB. / Ilep. ¢ anri. -- M. /IMK, 2000.

4. C. Meiiepc. Hanbonee s¢dextruBHOe ucnonapzoBanue C++: 35 HOBBIX peKOMEHJAIMH M0 yIy4YIIeHUIO
BallIMX MporpaMM u npoektos. / [lep. ¢ anra. -- M. JIMK, 2000.

5. b. Dxkenb. @unocodust C++. BBenenue B crannaptaeiii C++/ Ilep. ¢ anrin. — CII6.: [Tutep, 2004.

6. . byd. O0beKTHO-OpUEHTHPOBAHHBIN aHAIIN3 U TPOSKTUPOBAHUE C TIPUMEpaMH Mpriiokenuii Ha C ++,
2-e w3n./Ilep. c anrn .- M.: U3natensctBo bunowm, CII6.: HeBckuit auanekt, 1999 r.

KourtpoJabHblie 3a1anns

Onenka Tekylen 1 NpOMEKyTOYHON aTTECTALUU 10 KYpCY OCYILECTBISAETCS M0 pe3yabTaTam
BBINOJIHEHUS TAOOPAaTOPHBIX U KOHTPOJIBHBIX padoT. [Ipu nzyueHnn yueOHOM TUCIMITIIMHBI TPOBOATCS 3
KOHTPOJIbHBIE pabOTHI 1O CIEAYIOIUM pa3jesiaM Kypca:

1. Kiaccel 1 00BEKTEI



2. Kowmrmo3swumus, HacieoBaHue U TOJIUMOPHU3M
3. O06paboTka OMMOOK ¥ UCKITIOYUTEIHHBIX CUTYaITHH

Kaxxnas koHTponbHast paboTa KOHTPOIUPYET OCBOECHHUE CIIYIIATEISIMKU ONIPEICTICHHOTO pa3iesa
n3y4aeMoro Kypca. ITorosiit KOHTPOJIb [0 TUCHUIUIMHE OCYIIECTBISETCS MO Pe3yIbTaTaM BbIIIOJHEHUS
1a00paTOPHBIX, KOHTPOJIBHBIX pa0OT U CAAYH SK3aMEHa.

DK3aMeHaIMOHHEIC BOIIPOCHI

1. Tunel nansbix s3eika C++. LlenouyncienHbie TUTIBI JaHHBIX. THUIBI JaHHBIX C MJIaBAIOLICH 3amsSTOM.
[Tepeunciumplii TUTL.OOBSABICHNE TIEPEMEHHBIX U KOHCTAHT B si3bIke CHu++.

2. Twunel nanseix s3eika C++. Ctpykrypsl. O0bennHeHNA. MaccuBbl. Ykazarenu. KirroueBoe ciioBo
typedef. CriocoObI BbIIe/ieHHS TTAMATH 151 XpaHSHUs TaHHBIX B s13bIke Cu. CtaTHyeckoe,
aBTOMAaTHYECKOE M TUHAMUYECKOE pa3MelleHue TaHHbIX. OCOOCHHOCTH U pa3inyusl.

3. Omnepatopsl s3b1ka C++. ApudMeTndeckue ornepaTropsl, ONepaTopbl OTHOICHUS, JIOTUYECKHE
oIepaTophl, ONEpaTOpbl MAaHUIIYJIUPOBAHUS OUTAMHU.

4. Omnepartopbl UHKpEMEHTA U JIeKpeMeHTa. OnepaTopbl U BbIpaKE€HUs IpUCBauBaHMsl. Y CJIOBHOE
BhIpakeHUe. [IpHopUTET U 0UepeTHOCTH BBHIIIOJIHEHUS OTIEPATOPOB

5. VcnosHoe Boipakenue. MucTpykiuu u 6;10ku. Oneparop if. Omepatop switch. Cpencrsa
opranu3aiuu UKI0B si3bika C++ (for, while, do-while). Broxxennsie tukisl. MacTpyKInu break u
continue. Muctpykius goto.

6. CpexacTBa opraHu3ayy NOAIporpaMM U GyHKIUH B sa3bike C++. JIOKanbHbBIE U CTaTHYECKUE
nepeMeHHble QyHKIMI. AprymenTtsl pyHkuui. [lepegaya mapaMeTpoB Mo 3HAYEHUIO, CCHUIKE,
ykaszatento. Bo3Bparienue pesynbrara Gyakiun. Tum vVoid. Ctatnueckue QyHKIHH.

7. Opranmuzanus namste B si3bike Cu. Ykazarenu. Basitue agpeca nepemennoii. PassimeHoBanmne
ykazarens. Unnnuanuzanus ykasareneil. KonupoBanue ykazareneil. Yka3arenu U apryMeHTbI
¢byHkuuit. Ykazarenu Ha QyHKIUH.

8. Maccussl B sa3bike Cut+. CBA3b MEX]ly yKa3aTelsIMU U MaCCUBaMU. AJpecHasi apupMeTuKa.
CTpoKoBbI€ KOHCTAHTHI. Pa3inums Mex 1y MacCUBaMU U yKa3aTellsIMUA. MaccuBBI yKa3aTeleH.

9. JlByMepHbIEe U MHOTOMEpHBIE MACCUBBL. YKa3aTell Ha yKa3aTelu. Y Ka3aTesln Ha CTPYKTYpBHI.
WNukpemeHT 1 n1ekpemMeHT ykazarens. Pabora ¢ auHaMuyeckoil maMsrThbio B si3bike Cut+ —
obynxuu malloc, calloc, realloc, free. Oneparopsr newn delete.

10. Meperpy3ka Gynkiuii. Beidop Hy)HOH QyHKIIMN KOMIIIATOpoM. Paspernenne
HEOJAHO3HAYHOCTEH Tpu neperpy3ke Gpyukiuit. CtaHgapTHBIC 3HAUSHUSI TApaMeTPOB () YHKITUM.
Ccpinku. Mannmanu3zanus ccbuiok. CChIIKM Ha BpeMeHHbIe 00beKThl. [IpocTpaHcTBa NMEH.

11. STL - crannaptHas 6ubimoreka mabdnoHoB s3bika C++. Kontelineps! STL (BekTop, 1BYCBSI3HBII
CIHMCOK, MHOXKECTBO, KapTa (0ToOpakeHue), IBYCTOPOHH:IS ouepeib) MtepaTopbl. ANTrOpUTMBI
STL.

12. Ocuorusie nmpunImnbl OOI1. A6ctpakmnus. Unkancynsmus. Haciienoanwue. [Tomumopdusm.
Kitaccer m 00bekThl. MeTo1bI, TaHHbBIE U CBOMCTBA. OrpaHUUYEHUE JOCTYIA K IMOJISM KJIacCaM.

13. Vkazarens this. KoncrantHbie MeToIbI Ki1acca. Mi3MeHUUBBIC TaHHBIC Kiacca. MHUIManu3amms u
JeMHHUIMaTu3alus dK3eMInIsipa kiacca. KonupoBanue 00beKTOB. 3anpelieHue KOmMpoOBaHUs
00BEKTOB.

14. lpyxecTBeHHbIe GYyHKIMU U KiIacchl. [IpyxecTBeHHbIe onepauy. CTaTuyeckue JaHHbIE U
MeToJIbI Kiacca. Bioskennsie kinaccsl. Manoma Pimpl.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Kommozumus. Hacnenosanne. CriocoOw1 HacnenoBanusi. OTKPHITOE, 3aKPBITOE M 3aITUIIICHHOE
Hacjea0BaHUe. BpI30B KOHCTPYKTOPOB U AECTPYKTOPOB MPU HACIEAOBAHUH.

[Teperpy3ka MeToAOB B Kilacce-HacleAHUKe. BupryanbHbie pyHKIMNU. AOCTpaKTHBIEC KIIACCHI.
Wntepoeiic. [IpuBeaenne TUIIOB 1O HEpapXUU KIACCOB.

MHuoxecTBeHHOE HacienoBanue. PomOooBuaHoe Hacnegoanue. [Ipo6nemsl. BupryaibHoe
HacnenoBanue. [IpenmyliecTBa uConb30BaHUs HacneqoBaHus. HeocTaTku nCnonb30BaHus
HacJaeq0BaHUsl.

[Teperpyska onepanuii. CriocoOsI eperpy3ku omneparuid. [leperpyska nprucBanBaromumx
BbIpaXkeHMil. [[pykecTBeHHBbIE onepau. Y MHbIE yKa3zarenu. [leperpyska yHapHOro iroca u
MuHyca. [leperpyska onepatopa npucBanBaHus. 3arpeT onepaTopa NPUCBANBAHUS.
[Teperpyska onepanmii. CriocoOsI ieperpy3ku omnepanwii. [leperpyska oneparopa WHISKCAIUH.
[Ieperpy3ka omnepanuii ”HKpeMeHTa U JiekpeMmeHTa. [leperpyska oneparopoB MOTOKOBOIO

BBOJa/BeIBOJIA. [leperpy3ka onepaTopoB npuBeneHus tuma. [leperpyska onepartopa (). DyHKTOPEIL.

Crnioco6b1 06paboTku ommOOK. BeiOpaceiBanue u nepexsar UcKioueHuid. Pazpaborka kona,
0€30MacHOT0 K BO3HUKHOBEHHUIO UCKIIOUECHU.

0O6061menHoe nporpammupoBanue. [lladnonsr pynkuuii. [Habnonusie oneparopsl. [1labmonbr
knaccoB. [lapameTpsl 11abI0HOB, HE SBISIFOIIMECS TUTIAMHU.

0O6061menHoe nporpammupoBanue. Cnenuanu3zaius madnoHoB. [1labaoHHBIE METOIBI KiTacca.
[1a6sions! 1 HacaenaoBanue. [lpenMyiiecTBa U HEIOCTATKU MCIIOIb30BaHUS IAOJIOHOB.
MopynsHoe TecTupoBanue. PazpaboTka uepe3 TectupoBanue. Itansl pa3padotku B ctuie TDD.
[IpenmymiecTBa UCTIONB30BaHUS MOAYIBHBIX TecToB U T DD. Bo3moxHbIe TpoOieMsl,
3aTpyJHSIONINE MOYJIbHOE TECTUPOBAHUE KJIACCOB U CIOCOOBI UX peleHus. 3akoH Jemertpa.
[TaTTepubl npoekTrpoBanus. A0ctpakTHas padpuka. Haznauenue. Ctpykrypa. OTHOIICHHS
MeXIy yuacTHUKaMmu narrepHa. [Ipumenenue. [lpumep ncnonszoBanus. [lpenmyniectsa u
HEJOCTATKHU.

ITaTTepHbl npoekTupoBanus. Ctpoutens. Haznauenne. Ctpykrypa. [Ipumenenue. [Ipumep
ucnosb3oBanus. [IpenMyiiecTsa 1 HENOCTATKH.

[Tarrepusl npoektupoBanus. @adbpuuneiii meton. Haznauenue. Ctpykrypa. [Ipumenenue.
[Ipumep ucnonp3oBanus. [IpenmyiecTsa U HETOCTaTKH.

[Tarrepusl npoektupoBanus. [Iporotun. Haznauenue. Ctpykrypa. [Ipumenenue. [Ipumep
ucnosb3oBanusd. [IpenmyiecTBa u He1OCTaTKH.

ITaTTepHbl npoekTpoBanus. Onunouka. Haznauenue. Crpykrypa. [Ipumenenune. IIpumep

HUCIIOJIb30BaHMA. HpeI/IMYIJ_IeCTBa N HCOOCTATKH. OcoOeHHOCTH peajm3anu naTrepHa «OI[I/IHOLIKa»

B C++.

ITaTTepHbl npoekTupoBanus. Anantep. Haznauenne. Ctpykrypa. Ilpumenenne. [lpumep
ucnosb3oBanus. [Ipenmymiectsa u Henoctatku. Aanrep kiacca. Anantep oobekra. CriocoOsl
peanu3anuy CMEHHBIX aJaNnTepoB.

[Tarrepusl npoektupoBanus. Komnonosmuk. Haznauenne. Ctpykrypa. [Ipumenenue. [Ipumep
ncnoJib3oBanus. [Ipeumymectsa n HegoctaTku.CCbUTKM HA poauTeneil. Paznenenue
KOMIIOHEHTOB. YTIPaBJICHUE JOUEPHUMH KOMIIOHEHTAMHU.

ITaTTepHbl npoekTupoBanus. Jlekoparop. Haznauenue. Crpykrypa. [Ipumenenue. [Ipumep
ucnosbp3oBanus. [IpenMyiiecTsa 1 HENOCTATKU.



32. IlaTTepnsl npoekTupoBaHus. 3amecturenb. Haznauenue. Ctpykrypa. [Ipumenenne. [Ipumep
HcnoJib30BaHus. [IpenMyliecTBa 1 HEJOCTATKU. Y JaJICHHBIN 3aMeCTUTEIb. BUpTyalibHBII
3aMECTHTEIb. 3alMIAOIINN 3aMECTUTEb. ¥ MHBIN yka3zaresb. Ontumusaius «Copy-on-writey.

33. [latrepus! npoektupoBanus. Komanna. Haznauenue. Ctpykrypa. [Ipumenenue. [pumep
rcnoJib3oBanus. [Ipeumymecrsa u HegoctaTku. Jnarpamma B3aumoaencteuid. [lognepxka
OTMEHBI U ITIOBTOPA OIIEpaLUi.

34. I1atrTepnsl npoektupoBanus. [Toceturens. Haznauenue. Ctpykrypa. [Ipumenenue. [Ipumep
ucnonb3oBanus. [IpenmyniecTsa u HegocTaTku. J(uarpamma B3auMOI€HCTBU.

35. IlaTTepnsl npoektupoanus. Habmomarens. Haznauenune. Ctpykrypa. [Ipumenenue. [Ipumep
ucrnonb3oBanus. [IpenmyiiecTBa u HepocTatku. J{uarpamma B3aumoeicTeuii. Habmonenue 3a
HECKOJbKUMH cyObekTamu. MaunnupoBanue oOHoBNIeHMs. Bucsune cebuiku n 60pbda ¢ HUMH.
lapanTHpoBaHue HEMPOTHBOPEUYUBOCTH COCTOSIHUS CyOBEKTa TIepe]] OTIPABKOM YBEOMIICHUS.
Tpancusius nHGOpMAIIH 0 XapaKTepe U3MEHEHUs CyOhEeKTa, MOJCIb BEITSTHBAHMS, MOJICITH
MpoTaNKuBaHus. SIBHOE crienupUIMpoBaHue MPEICTABISIFOIINX HHTEPEC MOTUDUKAIIHN.

36. IMarrepusl npoekTupoBanus. Model-View-Controller. Haznauenue. CtpykTypa. B3aumoseiictaue
MeXIy ydyacTHUKaMmu narrepHa. [Ipumenenue. [Ipumep ucnons3oBanus.

[Tpumep 3ananus nadopatopHon paboTsl Nel

3adaHue 1. 20 6a1108
O3HaKOMbTECb C BO3MOMKHOCTAMM Kiacca vector 6ubanotekn STL.

Pa3paboTaiTe nporpammy, BbIMOJIHAIOLLYIO CYUTbIBAHME MACCUBA YMCE/ C N1aBaloLLLEN 3aNATON, pa3aesiAeMbixX
npobenamu, U3 cTaHAaPTHOrO NOTOKa BBOAA B vector, 06pabaTbiBatolLyto ero cornacHo 3aAaHuio Bawero
BapuWaHTa M BbIBOASALLYIO B CTaHAaPTHbIA NOTOK NONYYEHHbI MaccuB (pa3aeneHHbln npobenamu). B nporpamme
OO/KHbI BbITb BblAgNeHbl GYHKLMU, BbIMOAHAOWME CHUTbIBAHNE MaccKBa, ero 06paboTKy 1 BbIBOA pe3yanbTaTa.

B KOMMNEKTE C NPOrpamMmoii A0/KHbI NOCTAaBAATbCA Galinbl, NO3BONAIOLLME NPOBEPUTL ee paboTy B
aBTOMAaTUUECKOM peXkume.

Bapuant | BeiBoaumoe 3HaUCHHE

1 [Tpnu0aBUTh K KOKJAOMY JIEMEHTY MacCHBa cpe/iHee apu(hMETHUECKOE €ro MOJIOKHUTEIbHBIX JIEMEHTOB

2 KaxpIif 21eMeHT MaccHBa I0JKEH ObITh YMHO)KEH HA MUHUMAJIBHBIA 2JIEMEHT HCXOTHOI'0 MacCHBa

3 YMHOXHTB 3JIEMEHTHI MacCHBa, Jensmyecs Ha 3 6e3 ocTaTka, Ha cpeqHee apupMeTHIeCKOoe 3JIEeMEHTOB MacCHBa,
Jensmuxcs Ha 2 0e3 ocTaTka

4 Pa3nienuTh 31eMeHThl MacCHBa Ha MOJIOBHHY MaKCHMAJIbHOTO 3JIEMEHTa

5 OTCOpPTUPOBATH ANEMEHTHI MACCHBA B MOPSIJIKE BO3PACTAHHSI CYMMBbI COCTABILIFOIIMX UX (P

6 YMHOXHTB KaXKIbI OTPUIIATEIIBHBIN 3JIEMEHT MacCHBa Ha MPOU3BEICHNE MAKCUMAIBHOTO U MHHUMAJIBHOTO
2JIEMEHTOB HCXOIHOTO MacCHBa

7 YMHOXHUTb KaKAbIH 3JIEMEHT MACCHBA HA MAKCUMAJIbHBIN 3JIEMEHT UCXOIHOTO MacCUBa U pa3JesIuTh Ha
MUHHMAJbHBIA 2JIEMEHT UCXOJHOIO MacCUBa

8 [TpnbGaBUTh K K&KAOMY JIEMEHTY MAaCCHBa CYMMY TPeX MHHHUMAJIBHBIX DJIEMEHTOB MAacCHBa

9 OIEeMEHTHI, CTOSIIIIUE HA YETHBIX MO3ULUAX MAaCCUBAa YMHOXUTH Ha 2, a U3 3JIEMEHTOB, CTOSIINX HA HEYETHBIX
MO3HIHUAX, BEIUECTh CYMMY BCE€X HEOTPULATEIbHBIX JIEMEHTOB

10 Kaxayro ueTBepKy 311€MeHTOB MaccuBa (JI10O0 OCTAaBIIYIOCS YacTh MacCHBa MEHBILEH JUTMHBI) OTCOPTHPOBATh B
MOpsAKE BO3PACTAHUS

T.K. BelLeCcTBeHHble YMcaa npeacrtaBnAaoTCA B NaMATU JIULWLb I'IpI/I6I'II/I3I/ITeI'IbH0, HEO6XOAI/IMO npu nogcyeTe Cymmbl
Ll,VId)p Yncna NpUHNMaTb B PaCHeET /IMb 3 3HaKa nocsne 3ansaTou.




3adaHue 2
O3HaKoMbTeCb C BO3MOXHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubanotekun STL 1 BbINOAHUTE
3a4aHue, COOTBETCTBYHOLLEE HOMepPY Bawero BapuaHTa.

B KOMnneKTe ¢ NporpamMmmon A0KHbl 06A3aTeNIbHO NOCTaBAATbCA ¢aiinibl, NO3BOAAIOLWME NPOBEPUTb ee paboTty
B aBTOMaTUUYECKOM peXkume.

Bapuant | 3ananue baan

1 Pazpabotaiite GpyHKIHIO 30
std::string RemoveExtraSpaces(std::string const& arg),

yYAaJAomyro u3 CTpOKHU, nepeuaHHoﬁ B MMapaMeTpe arg, JUIIHUE HpO6eJ’ILI. JIMITHUMU CUUTAIOTCS BCE
l'IpO6eJlLI B Ha4aJI€ 1 KOHLE CTPOKHU, a TAKIKE JONOJIHUTCIILHbIC l'IpO6eJlLI MECXKIY CJIOBaMU.
Pa3pa60TaﬁTe C €€ UCIIOJIb30BAHUECM (l)yHKIII/IIO, BBITIOJIHAIOMIYIO YAAJICHUC JIMIITHUX npo6en03 us3
Ka)KIlOfI BXOJHOI'0 MMOTOKAa CUMBOJIOB U BBIBOJ PE3YJIbTHPYIOIINX CTPOK B BLIXOHHOﬁ IIOTOK.

2 Pazpabotaiite GpyHKIHIO 20
std::string TrimBlanks(std::string const& str),

BBITIOJTHSIONIYIO OTPe3aHue MPOOETIOB B Hadase M B KOHIIE CTPOKH Str, ¥ BO3BPAIIAIOIIYIO
pE3YNBTUPYIOIIYIO CTPOKY

PaspaboTaiiTe Ha ee OCHOBE ITPOTPaMMYy, BEITIOHSIONIYIO OTpe3aHHe MPOOETIOB B HAUaje U KOHIIE
Ka)K,Z[Oﬁ CTPOKH, HOCTyrIaIOH.Ieﬁ CO CTAaHAAPTHOI'O IOTOKAa BBOAA, U BBIBOJAIILYIO pE3yJIbTaT B
CTaHJIapTHI)II‘/II IIOTOK BbIBOJA

3adaHue 3
O3HaKOMbTECb C BO3MOXKHOCTAMM KOHTelHepa std::map 6ubanotekun STL 1 BbINONHUTE 3aJaHue,
COOTBETCTBYlOLLEE HOMEpPY Baliero BapuaHTa.

B KOMNJIeKTe C NporpaMmoi 4,0/1KHbl 06A3aTeIbHO NOCTaBAATLCA ¢alinibl, NO3BONAIOWME NPOBEPUTL ee paboTy
B aBTOMATUUYECKOM pexKume.

Bapuant | 3ananue Bbaan

1 PaszpaboraiiTe mporpaMMy, BEIIONHSOLIYIO IOICYET YACTOTHI BCTPEYAEMOCTH CIIOB, MOCTYIAIONIUX CO 20
CTQHJAPTHOTO IIOTOKA BBIBOJIA M BBIBOJIIYIO CJIOBA HX YaCTOTHI X BCTPEYAEMOCTH B CTAHAAPTHBIN
HOTOK BBIBOJIA.

CJI0BOM cUMTAETCsl MOCIIEA0BATEILHOCTD U3 OJIHOTO M 00Jiee CUMBOJIOB, pa3/ielieHHAs
MOCJIEIOBATENIBHOCTRIO U3 OJJHOTO M O0Jiee CUMBOJIOB pa3fenuTesnel (mpobeitsl, Ta0y ISy, CHMBOJIBI
KOHIIa CTPOKH).

Jlnist moficueTa 4acToThl BCTPEYaeMOCTH CUMBOJIOB MCIIONIB3YHTE 0TOOpakeHHE CJI0BO—>YaCTOTa
BCTPEYaEMOCTH.

JIOTIOJTHUTEeTbHO MOKHO NOJIYYHTh 10 10 6an10B, eciu mporpaMma OyAeT cnocoOHa 0OHAPYKUBATh
PYCCKHE U aHTJIMHCKHE CJIOBA, 3alIUCAHHBIC B PA3HOM PErHCTPEe CUMBOJIOB, T.€. c4uTaTh ciioBa HelLLLo u
heLLO oauHakoBBIMH.

3adaHue 4.
O3HaKoMbTeCb C BO3MOXKHOCTAMM KOHTelHepa std::set 1 BbINoJIHUTE 3a4aHNe, COOTBETCTBYOLLEE HOMepPY Baliero
BapuWaHTa.

B KOMnneKTe ¢ NporpamMmmoi A0KHbl 06A3aTeNIbHO NOCTaBAATLCA (aitsibl, NO3BOAAIOLLME NPOBEPUTb ee paboTty
B aBTOMaTUUYECKOM pexKume.

Bapuant | 3ananue Baja

1 Pazpabotaiite GhyHKIHIO 30
std::set<int> CrossSet(std::set<int> const& setl, std::set<int> const& set?),
BO3BpAlIAaOUIyI0 pe3yJibTaT nepeceqemml JABYX MHOKECTB HECJIbIX YUCCIIL.

! MepeceueHnem ABYX MHOMKECTB ABAAETCA MHOXECTBO, COAEPKallee 3/1eMeHTbl, NPUCYTCTBYIOLME OHOBPEMEHHO U B
NepBoMm M BO BTOPOM MHOXecTBe




C ee ncnonp30BaHNEM pa3padoTaiiTe IporpaMMy, BEIBOISIIYIO B CTAHAAPTHBIN MOTOK BEIBOJA
3JIEMEHTHI IBYX MHOXKECTB IIEJIBIX YHCEN U Pe3yNbTaT UX MePecedeHs .

ITepBoe MHOXECTBO — MHOXKeCTBO urcen oT 1 1o N, mensmmxcs 6e3 ocTaTka Ha CyMMY CBOUX ITUQD.
BTopoe MHOKECTBO — MHOKECTBO HEIBIX grces To 1 10 N, cymma 1udp KOTOPBIX SBJISETCS YETHOM.
TTapameTp N nepenaeTcst moJib30BaTeIeM B BUJIE apTYMEHTa KOMaHAHOM CTPOKHU.

AOHOJIHI/ITEJILHI:IG 3aaHUuA

3adaHue 5.
O3HaKoOMbTECb C BO3MOXHOCTAMM Knacca string (TouHee, wabnoHa basic_string) 6ubnmotekmn STL n BbINONAHUTE

3a4daHne, COOTBETCTBYHOLLEE HOMEPY Bawero BapumaHTa.

B KomnneKTe ¢ NPorpaMmoii A0 XHbl 0643aTeNIbHO NOCTaBAATLCA ¢aiinbl, N03BOAAIOWME NPOBEPUTL ee paboTy

B aBTOMATU4YECKOM pexume.

Bapuant

3aganne

baan

1

PaspaboTaiite pyHKIHIO

std::string FindAndReplace(std::string const& subject, std::string const& search, std::string
const& replace),

BO3BPAIIAIOIIYIO PE3YIIbTAT 3aMEHBI BCEX BXOKICHUH mocTpoku Search B crpoke subject ua crpoky
replace. B CJIyvdae, €CJIM HCKOMas CTPOKa ITyCcTasl, 3aMCHBI CTPOK MMPOU3BOAUTHCA HC JOJIKHO.
PaSpa60TaﬁT€ Ha €€ OCHOBC IIPOrpaMmy, 3aMCHAIOIIYI0 BCC BXOXKIACHUA HCKOMOM CTPOKH B
CTaHAAPTHOM IOTOKE BBOJA HA CTPOKY-3aMCHUTCIIb U BBIBOJAIIYIO PE3YJIbTAT B CTaHZ[apTHBIﬁ IIOTOK
BbIBO/JIA.

CHHTaKCcHC KOMaHIHON CTPOKHU:

replace.exe <search-string> <replace-string>

40

Pazpabotaiite pyHKIHIO
std::string HtmIEncode(std::string const& text),
BBITIOJTHSIOIIYIO KOJUPOBaHHE CIICIHATBHBIX CHMBOJIOB CTPOKH teXt COOTBETCTBYIOLIMMH CYLIHOCTSIMH
HTML:

e  “(mBoifHas KaBbIYKa) 3aMeHseTcs Ha &Quot;

e  ‘(amoctpod) 3aMensieTcs Ha &apos;

e < (3mak MeHbIIE) 3aMeHseTcs Ha &lt;

e > (3mak Ooublie) 3aMeHseTcs Ha &Qt;

e & (ammepcanp) 3aMeHseTCsA Ha &amp;
Pa3paboraiiTe Ha ee OCHOBE MPOrpaMMy, BHIMOTHSIONIYI0 html-KoaupoBaHue TEKCTa, MOCTYMAIOUIErO CO
CTaH/IAPTHOTO MOTOKA BBOJIA, M BBIBOJIAIIYIO PE3yJIbTAT B CTAHIAPTHBIN HOTOK BBIBOIA.

40

Paspabotaiite pyHKIHIO

std::string HtmIDecode(std: :string const& html),

BBITIONTHSOITYTO tekoanpoBanne HTML-cymHocTeit crpoku html, mepeunciennsix B Bapuante 3,
00paTHO B MX CUMBOJIEHOE MIPEJICTAaBICHNUE.

PaspaboTaiiTe Ha €€ OCHOBE ITPOrPaMMYy, BBIMIOHSIOIIYIO AeKoAupoBanue html-cynHocTe TekcTa,
MOCTYTIAIOIIET0 CO CTAHAAPTHOTO MTOTOKA BBOJIA, U BBIBOAAIIYIO PE3yNbTaT B CTAHJAPTHBIHN MMOTOK
BbBIBO/IA.

40

PaspaboTaiite QyHKIHIO

bool ParseURL (std::string const& url, Protocol & protocol, int & port, std::string & host,
std::string & document),

BBITIOJTHSIONIYIO pa30op CTPOKH url, ¥ u3BJIeYeHHE U3 Hee HH(popMaIiu 00 HCIOIB3yeMOM IIPOTOKOJIE,
HOMEpC MopTa, UMEHN XO0CTa U UMCHU JOKYMCHTA.

B cityuae ycnexa ¢pyHKIMs J0JDKHA BO3BpAIATh true, B cirydae omubku — false.

Protocol — 3TO Hepe‘{I/ICHI/IMLIfl THII, 3a)1a}0m1/1171 OJHWH M3 U3BCCTHBIX NPOrpaMMe IPOTOKOJIOB:

enum Protocol

HTTP,

HTTPS,

FTP
b
BanunueiM (zomyctumbiM) URL-oM nporpaMma I0DKHA CUMTATh CTPOKY B cleayrounieM Gopmare:
npomokos:lixocm[:nopml[lookymenm], rne

60




nportoko — http, https wu ftp (B 11060M perucrpe),

MOPT — MOJIOKUTENBHOE YHUCIIOo OT 1 10 65535

(B KBaJIpaTHBIX CKOOKAaX YKa3aHbl OMIHOHAIbHBIE d1eMeHTh URL-a)

Eciu nopr He yka3aH, TO OH JOJDKEH CYMTATHCS PABHBIM HOMEPY MOPTa 10 YMOJIYaHHIO AJIsl JAHHOTO
nporokona (miuss HTTP — aro 80, niust HTTPS — 443, s FTP — 21).

PazpaboTaiiTe Ha ee OCHOBE POrpaMMy, pacrosHaromnryto gomyctumbeie URL-cTpokn (pazaensiembie
CHUMBOJIaMHU KOHIIa CTPOKH) B CTAHAAPTHOM MOTOKE BBOJIA M BHIBOSILYIO B CTAHAAPTHBIN MOTOK BHIBOJA
HHPOPMALIUIO 0 KAXKIOM M3 HUX B cleayromneM Gopmare:

<Hcxoonwviit URL>

HOST: <xocm>

PORT: <nopm>

DOC: <doxkymenm>

Hamnpumep, nas URL-a

http://www.mysite.com/docs/documentl.html?page=30&lang=entitle

JTIOJKHO OBITH BHIBEJICHO:
http://www.mysite.com/docs/documentl.html?page=30&lang=enf#title
HOST: www.mysite.com

PORT: 80

DOC: docs/documentl.html?page=30&lang=enftitle

3adaHue 6.
O3HaKOMbTECb C BO3MOXHOCTAMM KOHTelHepa std::map 6ubanotekn STL 1 BbINOAHUTE 3agaHue,
COOTBeTCTBYlOlLLEe HOMepy Baliero BapuaHTa.

B KomnaeKTe ¢ Nporpammoi A0/KHbl 0643aTe/IbHO NOCTaBAATLCA (aiiibl, NO3BONAIOLLIME NPOBEPUTD ee paboTty
B aBTOMaTUUYECKOM peXkume.

| Bapuant | 3ananue | Baja |



http://www.mysite.com/docs/document1.html?page=30&lang=en#title

1 PaspaboTaiiTe mporpaMmy-ciioBaph, OCYIIECTBIITIONIYIO TIEPEBOI C/I0B U CJI0BOCOYETAHMIA, 60
MOCTYNAIOIINX CO CTAHAAPTHOTO NOTOKA BBOJA, € AHIVIMHCKOIO A3bIKA HA PYCCKMIi C
WCIIOJIb30BaHUEM 33aJJaHHOTO (haiia croBaps M BEIBOISAIIYIO pE3yIbTAT IEPEBOA B CTAHJAPTHBIN ITOTOK
BBIBOJIA.

Ecnu BBoguMOE €10BO WM CIIOBOCOUYETaHKE, OTCYTCTBYET B CIIOBApe, IPOrpaMmMa JOHKHA OIPOCUTh
II0JIb30BATEIISI BBECTHU IIEPEBOJ U 3aIIOMHUTE €T0, B CIIy4ae, €CIIH IO0JIb30BATENb BBEI HEITYCTYIO CTPOKY.
J1st BBIXOJ]a U3 IMasora ¢ MporpaMMoi MoJab30BaTelNb J0KEH BBECTH CTPOKY, COCTOSIIYIO U3 TPeX
Touek. [lepen BBIXOOM MporpamMma CIpaiimBaeT 0 He0OOXOAMMOCTH COXPAHUTh H3MCHEHUS B (haiiie
CJIOBApsi, B TOM ClIydae, eCJIH B CJI0BAPh OBLIH 100aBJIeHBI (ppa3bl BO BpeMs TCKYIICH CECCHU paObOThI
C IPOTPaMMOH.

Nwms daiina cioBaps nepeaaeTcs mporpaMmme ¢ IOMOIIBIO MapaMeTpa KOMaHIHOH cTpoku. dopmar
(aiina ciioBaps 3a1aH B IPUIIOKCHUH K JTabopaTtopHoii paboTe B karanore tests\translator.

[Ipumep nuanora 110Jib30BatTesst ¢ IPOrpaMmMon:

>cat

KOT, KOIIKa

>ball

MY

>meat

HemszBecTHOe cJyioBO “meat”. BBemmTe nepeBOl MM NYyCTYKD CTPOKY IOJIA
oTkKasa.

>MSCO

Crnoro “meat” coxpaHeHO B CJjioBape kak “Msaco”.

>meat

MsCO

>The Red Square

HemzBecTHOe cyioBo “The Red Square”. BrermuTe nepeBOl MM NYyCTYKD CTPOKY
IoJjig oTKasza.

>KpacHasa IInowanb

Cnoro “The Red Square” coxpaHeHO B cJjoBape kak “KpachHasga Ilmomans”.
>1kkvksmdv

HemzBecTHOe ciyioro “lkkvksmdv”. BBenuTe nepeBOO WM NYyCTYK CTPOKY IJId
oTkKasa.

>

CnoBo “lkkvksmdv”OpOUTIHOPUMPOBAHO.

>Tym nonvzoeamens Haxcumaem Ctrl+Z, a samem Enter, umo6vt 66ecmu cumeosl Konya gaiiia ¢
Kaguamypbi.

B cioBaps ObuTH BHECEHBI H3MEHEHUs. BBemuTe Y WM y ISl COXpaHEHUS TIEPEe] BEIXOIOM.

>y

W3menenus coxpanensl. Jlo cBUaaHus.

JI0TOTHUTETbHO MOKHO MOJTYYHTh 10 10 621108, ecitu mporpamMma OyAeT CIioco0Ha OCYIIECTBISATh
MEPEBOJI aHIIMMCKUX CIIOB, BBOAUMBIX I10JIb30BATENIEM B IPOU3BOJILHOM PETHUCTPE CUMBOJIOB.
Hanpuwmep, coa CaT, npu n3BecTHOM TiepeBoie IIsI caoBa cat.

3adaHue 7.
O3HaKoMbTeCb C BO3MOXKHOCTAMM KOHTelHepa std::set 1 BbINONHWUTE 3a4aHNe, COOTBETCTBYOLLEE HOMepPY Baluero
BapuWaHTa.

B KOMNneKTe ¢ NPOrpamMmmoin A0NKHbl 06A3aTeNIbHO NOCTaBAATLCA (Paitibl, NO3BOAAIOLME NPOBEPUTL ee paboTty
B aBTOMaTUUYECKOM pexKume.

Bapuant | 3ananue bana

1 B cnioprrBHOIi 1IK0JIE 00y4aeTcs HEKOTOPOE KOJIMYECTBO YIEHHKOB. VIMEeHa yUeHUKOB — YHHKAJIbHBI. 50
Kax1p1it yueHHK HocenaeT oiHy MM 0oJiee CIIOPTHBHBIX CEKIMH LITKOJIbI.

Y TpeHepa KaxJI0l CEKILMH €CTh CITMCOK YYEHHKOB €TI0 CEKLUH, 3aJIJaHHBII B BU/I€ TEKCTOBOTO (aiina, B
KOTOpPOM B KaxkJ10i cTpoke 3anucano O yuenuka.

3amaya: Ha ocHOBe (DaAIJIOB CO CITMCKaMH YUSCHHKOB KaX/I0T'0 TPEHEepa MMOCTPOUTH CITMCOK BCEX
YYEHHUKOB MIKOJIBI.

IIporpamma mpuHUMAaeT ¢ KOMaHIHON CTPOKH UMEHA (ailJIoB CO CIMCKaMH YUYEHHKOB KaXI0H CeKIIUN
(KOJMUECTBO CEKIIMHU B IIKOJIE, A, CJIEIOBATENHFHO, TApaMeTPOB KOMAHIHON CTPOKH — MPOU3BOJIFHO) H




BBIBOJHWT B output CIIMCOK BCEX yYaIIUXCS IIKOJIBI.

Yka3zaHnusi: HCIoJb3yiiTe KonTelHep std::set<std::string> ms XxpaHeHHss MHOKECTBA HMEH YIEHHUKOB
mKOJIEL. B manHOE MHOXKECTBO 100ABIANTE IMEHA YUAIIUXCS, CANTHIBAEMBIX U3 CIIHCKA YYCHUKOB
Kaxaou cexuuu. Ilocie 3an0aHEHNs] MHOXKECTBA BEIBEUTE B output €ero coaepKUMoe.

JIJis TIOBBIMICHHS KYJIBTYPBI OOIIECHHUS B YaTe HEOOXOMMO HAITUCATh IPOTrpaMMy-(QHIbTp, yIAISIONLYTO
U3 COOOIICHUH yIaCTHUKOB YaTa HEIOMyCTUMBIE CJIOBA.

CIHCOK HEIOMYCTUMBIX CJIOB 33[]a€TCsI B TEKCTOBOM (haiiiie (C1oBa pa3aefeHbl MOCIeI0BATEIbHOCTHIO
U3 OJTHOTO ¥ OoJiee mpoOeNioB, TaOYNIANUI MM CUMBOJIOB KOHIIA CTPOKH), HMsI KOTOPOTO MepeaacTcs
mporpaMMe TPH MOMOIIH apryMEHTa KOMaHIHOH CTPOKH.

IIporpamma u3 Kax10¥ BBOIUMOW U3 CTAHAAPTHOTO MOTOKA BBOJA CTPOKH JOJDKHA YAAJSATh
MPUCYTCTBYIOIIHME B HEH HETOMYCTHMBIC CIIOBA U BBIBOJUTH O0OPaOOTAHHBIN Pe3yNbTaT B CTAHJAPTHBIN
ITIOTOK BBOJIA.

CJI0BOM cYHMTAETCSI MOCIIEA0BATEILHOCTD U3 OJHOTO M 00Jiee CUMBOJIOB, pa3/IeieHHbIX
MOCJIEI0BATEIFHOCTRIO M3 OHOTO U O0JIee CHMBOIIOB-pa3AeuTese (TIpo0esl, Ta0yIsIUN, CHMBOJIIBI
KOHIIa CTPOKH, 3HAKH MPETTMHAHIS, 3HAKH apUPMETHICCKUX OTIepaIuid, CKOOKH).

Yka3zaHusi: CYUTATE HEJAOMYCTUMBIE CII0OBA BO MHOYKECTBO CTPOK U MPU 00pabOTKe TEKCTA IPOBEPSHTE
BXOXKJIEHHE KAXKIOro CJIOBA TEKCTA B JAHHOE MHOMKECTBO.

JIOTMOJIHMTEILHO MOKHO M0J1y4uTh 10 6217108, ecnu GuibTpalus ciaoB O0yaeT IPOU3BOUTHCS €
HrHOPHPOBAHHEM PErucTpPa CHMBOJIOB, B KOTOPOM OHH 3alKCaHbI. T.€. eCJIM HeJJOMyCTUMBIM CIIOBOM
SIBIISICTCSL CJIOBO «IypaK», TO NOJKHBI (PHIBTPOBaThCs cioBa «JlyPaky, «aypaky, « IYPAK» u
IOJJOOHBIE.
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