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1. MeToauyeckue peKoMeHIalHu

[Mpuctynass K W3y4eHWIO TUCHHUIUIMHBI, OOYyYaroIeMycs HEOOXOJUMO BHHUMATEIBHO
O3HAKOMUTHCA C TEMATHUYCCKUM IIJIAaHOM 3aH9[TPII>i, CIIMCKOM peKOMeHI[OBaHHOﬁ JIUTCPATYPBhI.
CrnenyeT ysSICHHUTH TMOCJIEIOBATEIFHOCTD BBIOJHEHUS WHIUBUAYAIbHBIX YYEOHBIX 3a/laHUU.
CamocTtosaTenbHas paboTra oOywaromierocsi mpenrnoyiaraer padoTy ¢ HayyHOW H y4eOHOM
JUTEPaTypoil, yMEHHUE CO3/1aBaTh TEKCThl. Y POBEHb U ITTyOMHA YCBOCHMS JTUCLUIUIMHBI 3aBUCAT
OT aKTHUBHOM M CHCTEMaTHYeCKOW paboThl Ha JICKIHSX, HW3YYCHHUS PEKOMEHIOBAaHHON
JIMTCPATYPhI, BBIITOJTHCHHA KOHTPOJIbHBIX ITMCbMCHHBIX SaI[aHHﬁ.

[Tpu u3yyeHNH TUCIUIUIMHBI 00YYarOIINecs BBIOIHSIOT CIEeIYIOIINE 3aJaHusl:

- M3Y4al0T PEKOMEH/I0BAaHHYIO HayYHO-TIPAaKTHUECKYIO U YUEOHYIO JIUTEPaTypy;

— BBITMIOJHSIOT 3aJJaHMsl, IPETYCMOTPEHHBIE ISl CAMOCTOSITENIbHOM pabOTHI.

OCHOBHBIMU BUJAMH ayJUTOPHOW pabOThl OOyYalOUIMXCA SIBISFOTCS JIEKIMH U
mabopaTOpPHBIE 3aHATHS.

1.1. Meroanueckne peKOMEHIALUM MO OPraHU3ALUM PadoThl 00y4YAOUIMXCH BO
BpeMs NIPOBeCHNS JTCKINOHHBIX 3aHATHI

B xone nexuuii nmpenojaBaTenb U3JIara€T U pazbsACHSAET OCHOBHBIE, HAUOOJIEE CIIOKHbBIE
MOHATHUS TEMBI, a TAK)KE CBS3aHHBbIE C HEH TEOPETUYECKHE M NPAKTHUECKUE MPOOJIEMBI, AaeT
PEKOMEHIallii Ha CEMUHAPCKOE 3aHITHE U yKa3aHUsl Ha CAMOCTOSATENbHYIO padoTy.

3HAKOMCTBO C JUCHMILIMHOMN MPOUCXOAUT YK€ Ha TEePBOM JIEKLIUH, TIe OT 00y4aroierocs
TpeOyeTcs He MPOCTO BHUMAaHKE, HO U caMOCTosITeNIbHOE odopmieHre KoHcnekTa. [Ipu padore ¢
KOHCIIEKTOM JIEKIIUII HEOOXOIUMO YYUTHIBATh TOT (PaKTOpP, YTO OJHU JIEKLIUU JAIOT OTBETHI Ha
KOHKPETHBIE BOIPOCHI TEMbI, APYTU€ — JIUIIb BBISBISIOT B3aUMOCBSI3U MEXAY SBIICHUSMU,
noMorasi 00y4JaroieMycs MOHATh TTTyOMHHbIE POIIECCHl PA3BUTHS U3y4aeMOro MpeaMeTa Kak B
HCTOPHUH, TaK U B HACTOSALIEE BpPEMSI.

KoHcnekTupoBanue JeKUUH — CIOXHBIA BUJA BY30BCKOW ayIUTOPHOH pPabOTHI,
MpeIoyiaralollluii  MHTEHCHUBHYIO YMCTBEHHYIO JIeATelIbHOCTh oOyuaromerocs. KoHcmekT
ABJIAETCS TOJE3HBIM TOrAA, KOIZa 3alMCaHO CaMO€ CYLIECTBEHHOE M CHEJIAaHO 3TO CaMUM
oOydaromuMmcsi. He Hago crpemuTbes —3amucarh JIOCJIOBHO BCIO  Jieknuioo. Takoe
«KOHCTIIEKTHPOBAHUE» MPUHOCUT OOJIbIIIe Bpeaa, yeM Moib3bl. LlenecooOpa3sHo BHavane NOHATh
OCHOBHYIO MBIC/Ib, H3JIaraeMylo JIEKTOpOM, a 3aTeM 3amucath ee. JKelaTenbHO 3amuch
OCYILIECTBJIATh HA OJHOM CTpaHULE JIMCTA WM OCTaBJsAs IOJIsA, HAa KOTOPBIX MO3AHEE, NpU
CaMOCTOSITENIbHOM paboTe ¢ KOHCIIEKTOM, MOKHO CJlieJaTh JOMOJHUTENIbHbIE 3aIIUCH, OTMETUTh
HEIOHSTHBIE MECTA.

KoHncnekt nekiuu mydiiie moapasaeisTh Ha MyHKTHI, COOJII0/1asi KPaCHYIO CTPOKY. DTOMY
B 0o0JpIIOi cTenmeHH OyAyT CHOCOOCTBOBAaTh BOMPOCHI IUIaHA JIEKIUH, MPEJI0KEHHbIE



npenoaaBaTCIsiM. CHGI[YCT oGpamaTL BHUMAHHC HA aKIICHTLI, BBIBOABI, KOTOPLIC ACJIACT JICKTOP,
oTMevasi Haubojiee BaKHBIC MOMEHTHI B JICKIIHOHHOM MaTepualie 3aMECYaHHSIMH «BaKHOM,
«XOpOoHIo 3alIOMHUTB» U T.II. MoxHo ACJIaTb 3TO U C MOMOIIBIO PASHOIBCTHLIX MAPKCPOB WA
pYy4eK, HOAYEPKHUBasi TEPMHUHBI M OLIPE/ICIICHUSL.

[enecoobpa3Ho pa3paboTath COOCTBEHHYIO CHUCTEMY COKpalleHHWH, a0OpeBHaTyp W
cuMBOJIOB. OJHaKO NpH JalbHEHIIed padoTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Ille 3aMEHHTh
OOBIYHBIMH CJIOBaMH JJISL 6LICTpOFO SPUTCIBLHOI'O0 BOCIIPUATUA TCKCTA.

PabGorass Hajg KOHCHEKTOM JICKLHWi, Bcerja HEOOXOIMMO HCIOJIb30BaTh HE TOJIBKO
y4eOHUK, HO U Ty JIUTEPATYPy, KOTOPYIO JOMOJHUTEIFHO PEKOMEHI0Bal JIeKTOp. FIMEHHO Takast
cepbe3Hasl, KpOomoTiuBas padoTa C JCKIMOHHBIM MAaTepHAIOM MO3BOJHT TIIYyOOKO OBIAICTh
TEOPETHYECKUM MATEPUATIOM.

1.2. MeToauyeckue peKOMeHIAIMH MO MOATOTOBKEe K MPAKTHYECKMM 3aHATHUIM
(1adbopaTOpHBIM /ceMUHapaM)

[loAroToBKy K KaXJIOMy IpakTUYECKOMY 3aHATHIO OOy4aroUIUiicsl JOJKEH Hadarh C
O3HAKOMJICHHS C €ro IUJJaHOM, OTPaXAaIOUIMM  COJIEp)KaHWE TMPEAJIOKEHHON  TEMBIL.
[IpongyMbIBaHME W M3y4y€HUE BONPOCOB IIJJaHA OCHOBBIBAETCS HA MPOPAOOTKE TEKYLIETo
MaTepuana JeKIUU, U M3YUYEHUS PEKOMEHJOBAHHON 00s3aTENbHON U JOMOJHUTEIBHON
autepaTypel. HoBble NOHATHS 1O M3ydyaeMoil TemMe HeoOXoauMo HpopadoTaTh U BHECTH B
TII0CCapHi.

Pesynbrar Takoi pabOThI TOJKEH MPOSBUTHCS B CIIOCOOHOCTH 00YYarOIIerocsi CBOOOTHO
OTBETUTh HA TEOPETUYECKUE BOMPOCHI TMPAKTUKYMa, €ro BBICTYIJICHUM M YYaCTUU B
KOJUIEKTUBHOM  OOCY)KJIEHUM BONPOCOB M3y4ya€MOW TEMbl, IPABUIBLHOM BBIIIOJIHEHUU
71a00paTOPHBIX 33aHUN U KOHTPOJIBHBIX PaloT.

B mpouecce moAroToBKM K MNPAKTUYECKUM 3aHATUSAM, OO0ydaromMMcs HeoO0X0IuMo
o0patuTh 0c000€ BHMMaHHE HAa CaMOCTOATENbHOE M3y4eHHE PEKOMEHJIO0BAaHHOM JIUTEpaTypBhl.
[Tpu Bcell MONHOTE KOHCHEKTHPOBAHMS JIEKIIMM B HEM HEBO3MOXKHO H3JIOKUTH BEChb MaTepuai
u3-3a JIMMUTa ayJuTOpHbIX 4YacoB. [loaTomy camocTosTenbHas pabota C ydeOHUKaMH,
y4eOHBIMU TMOCOOUSMHU, HAay4HOH, CIpPaBOYHOM JUTEpaTypoil, MarepHalaMu MEePHUOJUYECKUX
m3nanuii  u VHTepHera sBisercs HambOonee A(PQPEKTHBHBIM  METOJOM  IOIY4EHUS
JOTIONTHUTEIbHBIX 3HAHWM, TO3BOJISIET 3HAUMUTENBHO AaKTUBU3UPOBATH IIPOLECC OBJIAJIEHUS
uHpopmanuei, cnocodbcTByeT 6osee riy0OKOMY YCBOCHHIO H3y4aeMOro MaTepuaia, opMHUpyeT
y 00y4aronuxcs CBOe OTHOLLIEHUE K KOHKPETHO mpoOlieme.

JIaGopaTopHble 3aHATUS 3aBEpIIAIOT M3ydeHHE Haubojiee BaXXKHBIX TeM Y4eOHOH
JuciuIuinHbel. OHU cayXaT JJIs 3aKpeIuleHHsl MU3y4eHHOro Marepuaia, pa3BUTHS YMEHHUH U
HaBBIKOB IOATOTOBKM JIOKJIAJOB, COOOIIEHUH, MPUOOPETEHUs] ONbITa YCTHBIX ITyOJIMYHBIX
BBICTYIUICHUW, BEACHUS TUCKYCCUM, apTyMEHTAllMd W 3alllUThl BBIIBUTAEMbIX IOJOXKEHHH, a
TaKXKe I KOHTPOJIA IpenojaBaTeleM CTENEHH IOATOTOBICHHOCTH OOy4aromuxcs 1o
uzydaeMoil nucuuruinHe. Ha  ymaGopaTopHBIX 3aHATUSAX oOydaromuecs COBMECTHO C
npernojiaBareneM o0CYXKIAal0T BbIJAHHBIE UM 33/1aHUs, 3aJal0T WHTEPECYIOUIMe UX BONPOCHI U
BBIMIOJHSIOT HAa KOMIIBIOTEPAX CaMOCTOSITENIbHO WM B TpyNIax CBOM 3aJaHUs, HUCHOJIb3Ys
nporpaMMHOe oOecleueHne MpeAcTaBlIeHHoe B paboueit mporpamme. Kaxkaoe BBINTOIHEHHOE
3a/laHre 00yJaromuics 00s3aH 0hOPMUTE B BUJIE OTUETA U 3aIIUTUTD €TO0.

Cemunap mnpenmnonaraer cBOOOJHBIH OOMEH MHEHUSMH IO u30paHHON Tematuke. OH
HAUYMHAETCS CO BCTYIHUTENIBHOTO CJIOBa MpenojaBarens, (GOpMYJIHPYIOIIEro Ledb 3aHATHS U
XapaKTEpU3YIOIEr0 €ro OCHOBHYIO IpoOJieMaTHKy. 3areM, Kak MpaBHJIO, 3aCIyIIMBAIOTCS
coobmieHus oOyvaroruxcsi. OOCyXIeHHE COOOIIEHUS COBMEIIAETCS C PacCMOTPEHUEM
HaMEUYEeHHBIX BONPOCOB. CooOIIeHus, TMpeArnoiaraionue aHaan3 myOoIuKanuid mo OTAeIbHBIM
BOIIPOCaM CEMHUHAapa, 3acIyIIMBAIOTCS 0OBIYHO B cepeanHe 3aHATHA. [loompsieTcs: BbIABIKEHNE
U 00CYXXIeHHE allbTepHATUBHBIX MHEHUI. B 3aKII0UNTENIEHOM CIIOBE MPEINOIaBaTeb MOABOAUT
UTOTU OOCYXJIeHUSI U OOBSABISET OLIEHKH BBICTYMaBIIMM oOydaromuMmcsa. B memsx xoHTpois
MOJTOTOBJICHHOCTU O0YYArOMIMUXCSl U IPUBUTHUS UM HABBIKOB KPATKOTO MUCHBMEHHOTO U3JIOKEHUS



CBOMX MBICJIEH NPENOAaBaTENb B XOAE€ CEMMHAPCKUX 3aHSITHA MOXET OCYIIECTBIATh TEKYIIHM
KOHTPOJIb 3HAHUH B BHJIE TECTOBBIX 3aJJaHUN.

IIpn moaroToBke K ceMuHapy OOYy4arolIMeCcs UMEKT BO3MOYKHOCTH BOCIIOJIb30BATHCS
KOHCYJIbTallMsIMU ~ TpenofaBarens. Kpome ykazaHHbIX TeMm oOyuwaromuecs BIpaBe, IIO
COIJIACOBAHUIO C IIPENOAABATEIEM, U30UpaTh U JPYTUE UHTEPECYIOIINE UX TEMBI.

KayectBo  yueOHOI  pa®oThl  OOydaroluxcs  IpenojaBaTelb  OLIEHUBACT €
UCITIOJIb30BAaHUEM TEXHOJIOIMYECKONW KapThl TUCHMIUIMHBI, pa3MeIleHHONW Ha caiite ¢uimana
MATY.

1.3. Meroanueckue peKOMeHIAIUN 10 PadoTe C JIUTEPATYPOi

Paboty c nurtepatypoil menecooOpa3HO HadaTh C M3y4eHHs OOMMX paboOT Mo Teme, a
TakKe y4eOHHKOB M y4eOHBIX rmocoouii. [lanee pexkomeHyercs nepeiTu Kk aHanuzy MoHorpaduit
U CTaTei, pacCMaTpUBAIOLIUX OTAEJIbHBIE ACIEKThl MpoOJIeM, U3ydaeMbIX B pamMKax Kypca, a
Takke OQUIUANBHBIX  MaTepUalOB M  HEONMyOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4yHO-
UCCIIEI0BATENbCKHE PAa0OTHI, AUCCEPTALIMN), B KOTOPBIX MOTYT COJIEP>KAaThC OCHOBHBIE BOIIPOCHI
U3y4aeMoil mpoOIeMBl.

PaboTy ¢ uCTOYHMKAaMU HaJI0 HAYMHATHh C O3HAKOMHUTEIHHOTO YTEHHS, T.€. IPOCMOTPETh
TEKCT, BBIIEJSAS €ro CTPYKTypHbIE €QuHHIBL. [Ipu 03HAaKOMUTENHHOM YTEHUHU 3aKJIaJKaMu
OTMEYAIOTCS T€ CTPAHHIIBI, KOTOPBIE TPEOYIOT 00Jiee BHUMATEIHHOTO H3yICHHUSI.

B 3aBucumoctu OT pe3ynbTaTOB O3HAKOMUTEIBHOIO YTEHHUS BBHIOMpAETCS NajbHEHIIHiA
croco0 paboTel ¢ UCTOYHWMKOM. Ecim miisi paspemieHusi TMOCTAaBICHHON 3amadn TpeOyercs
M3YyYEHHE HEKOTOPBIX (parMEeHTOB TEKCTa, TO UCTOIb3yeTC METO BEIOOpOUYHOro uTeHus. Eciu
B KHUI'€ HET MOJPOOHOIO OIJIaBIEHUS, CIEyeT 00paTUTh BHUMAHUE YUCHHUKA HA MPEJAMETHbIE U
MMEHHBIE yKa3aTelH.

N36pannbie pparMeHTHl WM BECh TEKCT (€CIM OH LETMKOM MMEET OTHOIICHUE K TeME)
TpeOYIOT BAYMYHUBOTO, HETOPOIUIMBOTO YTEHUS C «MBICIEHHOM PpOopaboTKoii» Marepuana. Takoe
YTEHUE TMPEIOoJIaraeT BBIJCICHUE: 1) TJIIABHOTO B TEKCTE, 2) OCHOBHBIX apryMEHTOB; 3)
BbIBOIOB. Oco00e BHUMaHUE CiIeyeT 0OpaTUTh Ha TO, BRITEKAET T€3UC U3 apIyMEHTOB MJIH HET.

HeoOxonuMo Takke mpoaHaNU3UpOBaTh, KaKHE€ W3 YTBEPKACHUH aBTOpa HOCAT
poOJIeMaTUYHBIH, TUITOTETHYECKUH XapaKTep U YIOBUTh CKPBIThIE BOPOCHI.

[ToHsTHO, YTO yMEHHE TaKUM 00pa3oM padOTaTh C TEKCTOM MPUXOIUT JAIEKO HE cpasy.
Haunyumunii cnoco® HayduThCsl BBLIENATH TJIaBHOE B TEKCTE, YJIABIMBATH MPOOIEeMaTHYHBIN
XapakTep YTBEPKIACHWM, J1aBaTh OLIEHKY aBTOPCKOM MO3UIMH — 3TO CPABHUTEIHHOE UTEHUE, B
X0JIe KOTOPOro OOyyaromMicss 3HAKOMUTCSI C PA3JIMYHBIMU MHEHUSMHU 110 OJHOMY M TOMY XKe
BOIPOCY, CPAaBHUBAET BECOMOCTb M JIOKA3aTEIbHOCTh apryMEHTOB CTOPOH U JE€NaeT BBIBOJ O
HauOoJbIIel YOeTUTETbHOCTH TOW MIM UHON TO3UITUH.

Ecnu B nutepaType BcTpeuaroTcs pa3Hble TOYKH 3pEHHSI IO TOMY HJIM MHOMY BOIPOCY
U3-32 CIIOKHOCTH MpPOUIEAIINX COOBITUH M TPaBOBBIX SIBJICHUN, HEJNb3sl UX OTBEprarb, He
pazoOpaBmmch. I[lpum Hamuuuu pacxoXACHUM MEXIy aBTOpaMH HEOOXOJAMMO HaWTH
palMOHATIBHOE 3€PHO Y KXJOr0 U3 HUX, YTO MO3BOJUT INIyOXe YCBOUTH NMpEAMET M3y4YeHUS U
0oJiee KPUTHYHO OLEHUBATh M3y4aeMbl€ BOMPOCHI. 3HAKOMSICH ¢ OCOOBIMH MO3UIUSMHU aBTOPOB,
HY)KHO OIIPEAEIIATh UX CXOXKHUE CYXKACHUS, apIyMEHTBI, BBIBOJIBI, @ 3aTEM CPaBHUBATH UX MEXIY
co00i1 ¥ MPUMEHSITh U3 HUX Ty, KOTOopas Oojee yoenuTenbHa.

Craenyrommm 3TanoM palboThl C JUTEPATYpPHBIMH HCTOYHHMKAMHU SIBISIETCS CO3/IaHUE
KOHCIIEKTOB, (PUKCUPYIOUIMX OCHOBHBIE TE3HCHl M apryMeHThl. MOXHO JenaTh 3alucu Ha
OTJENbHBIX JIUCTaX, KOTOpBIE IIOTOM JIETKO CHCTEMATHU3UPOBaThb IO OTAEIbHBIM TEMam
n3ydaemMoro kypca. Jlpyroi cmocod® — 3TO BeACHHE TEMATHUYECKHX TETPaJIeH-KOHCIIEKTOB IO
OHOW Kakoi-mubo Teme. bonbmme crnenuanbHble pabOTBl MOHOTPa(UYECKOro Xapakrepa
1eJ1ecCO00pa3HO KOHCIEKTHUPOBaTh B OTAENBHBIX TETPaaix. 3/1eCh Ba)KHO BCIIOMHHUTH, YTO
KOHCIEKThI MMUUITYTCS HA OAHOW CTOPOHE JIMCTA, C MOJISIMA U AOCTATOYHBIM JJIl UCIPABICHUS U
pEMapoK MEXKCTPOYHBIM pacCTOsTHUEM (3TH TpaBWia COOJIOMAIOTCA IS yA0OCTBa
penakTupoBaHus). Eciau B KOHCIIEKTaX MPUBOAATCS IIUTATHI, TO HEMPEMEHHO JIOJIKHO OBITh JTaHO



yKa3aHHe Ha UCTOYHUK (aBTOp, Ha3BaHHE, BBIXOIHBIE TaHHBIE, Ne cTpaHullsl). BriocneacTeuum sta
UHpOpPMaLMU MOXET OBbITh HCIOJIIb30BaHA IIPU HAaMCAaHUM TEKCTa pedepara WM APYroro
3aJaHMsL.

Taxum oOpa3oM, npu padboTe ¢ UICTOUHUKAMHU U JINTEPaTYpPOl Ba)KHO YMETh!

- COIIOCTABJISATb, CpaBHUBATh, KJIaccu(puIpoBaTh, TpyIIUPOBATH,
CHUCTEMaTU3MPOBATh HH(POPMALIMIO B COOTBETCTBHUHM C OIIPEe/IeHHON yueOHOM 3a1aueii;

- 0000maTe TONy4eHHYH HH(pOpPMANMIO, OIEHUBATH  MPOCIYIIAHHOE U
POYUTAHHOE;

- (uKcUpoOBaTh OCHOBHOE COJIEpKaHUE COOOIIeHUH; (OpPMYIUpPOBaTh, YCTHO H
HNUCbMEHHO, OCHOBHYIO MJICI0 COOOIIEHUS; COCTABIIATH IJ1aH, (POPMYIMPOBATH TE3UCHI;

- TOTOBHTH M MPE3CHTOBATh Pa3BEPHYTHIE COOOICHHS TUIIA JJOKJIAA;

- paboTaTb B pa3HBIX peKUMax (MHAUMBUAYyAIbHO, B Iape, B TpYIe),
B3aUMOJICHCTBYS IPYT C APYTOM;

- H0JIb30BaThCs peepaTUBHBIMU U CIIPABOUYHBIMU MaTepHaIaMu;

- KOHTPOJMPOBATh CBOM JEHCTBUS W JCWCTBUS CBOUX TOBapulled, 0ObEKTHBHO
OLICHHBATh CBOM JACHCTBUSI;

- oOpamatbcss 32 TIOMOLIbIO,  JIOTIOJIHUTEIbHBIMU  Pa3bsICHEHUSAMH K
IPEenoIaBaTeso, IpyruM o0yJyaromyuMcs.

- MOJIb30BATHCS JIMHIBUCTUYECKON WM KOHTEKCTYAJIbHOW JIOTaJKOH, CIOBAPSIMH
Pa3IMYHOTO XapakTepa, Pa3InyHoOro poja MOJCKa3KaMH, OMOpaMH B TEKCTE (KIIOYEBBIE CIIOBA,
CTPYKTYpa TEKCTa, peABapsoiias nabopmanus u Jp.);

- UCTIOJIF30BaTh NPU TOBOPEHHH W MUChME Iepudpa3, CHHOHUMUYHBIE CPE/ICTBA,
CJIOBa-OMHCAaHUS OOIINX NOHATHH, Pa3bsICHEHHS, IPUMEPHI, TOJIKOBAHUS, «CIIOBOTBOPYECTBOY;

- HOBTOPATh WM TepedpazupoBaTh PEIJIMKY CcOOECeHMKAa B MOJITBEPKACHUU
MOHUMAaHMS €ro BBICKA3bIBAHUS WIJIM BOITIPOCA;

- o0paTUThCs 3a MOMOIIBI0 K cOoOeceAHUKY (YTOYHUTH BOIPOC, NEPECHPOCUTH U
ap.);

- UCMOJIb30BaTh MUMHKY, ECThl (BOOOIIE M B TeX CIydasiX, KOI/Ia S3BIKOBBIX
CPEZCTB HE XBATAET JUISl BRIPAKEHHS TEX WIJIM MHBIX KOMMYHUKATHBHBIX HAMEPEHHIA).

1.4, MeToauyeckne peKoMeHIAIMH 10 MOArOTOBKE K cavye IK3aMeHa

ITonroToBka K 53K3aMEHy CIIOCOOCTBYET 3aKpEIUIEHHUIO, YIIyOJIeHHI0 U 000O0IIEeHUI0
3HaHUM, NOJy4YaeMbIX, B TIpolecce OOyueHHs, a Takke HIPUMEHEHHI0O HUX K PpeIICHUI0
NPaKTUYECKHX 3a/1a4. ['0TOBACH K AK3aMeHY, 00yJarOIUACs JIMKBUIUPYET UMEIOLTHECs MPOOeIIbI
B 3HAHMAX, YMIyOJseT, CUCTEMAaTU3UpYeT W YIHOpPsI0YMBaeT cBOM 3HaHUsA. Ha »sk3ameHne
00yJaromuicst IEMOHCTPUPYET TO, YTO OH MPHOOPEIT B TIPOIIECCE U3YICHUS TUCITUTUTHHBI.

B ycnoBusx mnpumensemoit B MAI'Y 06amibHO-PEUTUHIOBONH CHUCTEMBI MOJATOTOBKA K
HK3aMEHY BKJIIOUYAET B ce0sl CaMOCTOSTENBHYIO U ayTUTOPHYIO paboTy 00y4aronierocsi B TeueHue
BCEr0 IMepuojJia HW3YYeHUS JUCLUUIUIMHBI M HEMOCPEACTBEHHYIO TIOATOTOBKY B JHH,
IPEIIECTBYIONINE YK3aMeHy TI0 pa3JieiaM ¥ TeMaM TUCIIHIIIHHEI.

IIpu moAroToBke K SK3aMeHy OOy4aroIIMMCS 11€JecO00pa3HO MCIOIb30BATh HE TOJIBKO
MaTepHabl JISKINUH, a U pEKOMEHIOBAHHBIE OCHOBHYIO U JIONIOJTHHUTEIBHYIO JIUTEPATYPY.

ITpu moAroTOBKE K MPOMEKYTOUHON aTTeCTAllUHU 11es1eco00pa3Ho:

— BHUMATEJIbHO M3YYUThH IEPEYCHb BOMPOCOB W OMPEACTUTh, B KAKUX HCTOYHHKAX
HaXOJATCS CBEJICHHsSI, HEOOXOIMMBIE JUUIsl OTBETA Ha HUX;

— BHHMMATEJIbHO MPOYUTATh PEKOMEHI0BAaHHYIO JTUTEPATYPY;

— COCTaBHUTb KpPAaTKHE KOHCIIEKThI OTBETOB (IIJIaHBI OTBETOB).

KadectBo  yueOHOM  paboThl  OOydYarOIIMXCsl ~ MpENojaBaTellb  OLECHHUBACT  C
UCIIOJIb30BAaHUEM TEXHOJIOIMYECKONW KapThl TUCIMIUIMHBI, pa3MEIIeHHOW Ha caiite ¢uinana
MATY.



1.5, Meroanuyeckne peKOMEHIAIUM JJIsl 3aHATHII B MHTEPAaKTHBHOI (popMme

B yueGHOM mporuecce, HOMUMO YTEHUS JIEKUMH U ayTUTOPHBIX 3aHATHH, UCIIOJIB3YHOTCS
WHTEpaKTUBHBIE (GOpMBL. B codyeraHnu C BHEAYAHTOPHOH pabOTOM 3TO CHOCOOCTBYET
(OpMHPOBAHHUIO U PA3BUTHUIO MPO(ECCHOHANBHBIX HABBIKOB 00YyYaOLINXCS.

WNuTepaktBHOE 00yUeHHUE MPENCTABISIET COO0OM Croco0 MO3HAHUS, OCYIICCTBIISIEMBINA B
(opMax COBMECTHOM JIEATENbHOCTH OOYYarolIUXCs, T.e. BCE YYaCTHUKH 0Opa30BaTeIbHOIO
Ipolecca B3auMOJICHCTBYIOT JAPYr C JPYrOM, COBMECTHO PELIAIOT I1OCTABJIEHHBIE IPOOJIEMBI,
MOJIETIMPYIOT CUTyalluu, oOMEeHHBaroTcad MH(OpManuell, OLeHUBAIOT NeHCTBHE KOJUIEI M CBOE
COOCTBEHHOE TOBE/ICHHE, MOTPYKAIOTCA B pPealbHyl0 arMoc(hepy JeI0BOr0 COTPYIHUYECTBA IO
pa3pereHuIo IpoodIeM.

B kypce nzydaemoit aucuuruiniel «IIporpaMMupoBanie» B HHTEPAKTHBHOM (opMe Yachl
UCIIOJIb3YIOTCS B BUJIE: TPYIIIOBOM TUCKYCCHUH.

Temaruka 3aHSATUH C HCIIOJB30BAaHUEM UHTEPAKTUBHBIX (hopm

I{acm, OTBOJUMBIC HA UHTCPAKTUBHBIC
OPMBI
Ne o/mt Tema WntepakTuBHas popma Gop
 — JlabopatopHsie
3aHATHA
1. | Tunst s3pika C++ I'pynnosas guckyccust - 1
OOBEKTHO-OPHEHTHPOBAHHOE
2. ['pymmoBas auckyccus - 1
NIPOTPaMMHPOBAaHNE
uToro 2 yaca
Ilnan 1adopaTopHbIX padoT
3 cemectp

Jladoparopnasi padora Ne 1. "Maccupbi"
1. Ilocmanoeka 3adauu
Bce maccuBbI 1OKHBI OBITH TUHAMUYECKUMHU.
2. Bapuanmeut
1. Hamucare ¢yHknuio a1 oOMeHa CTpPOK JABYMEPHOTO MacCMBa C €€ IOMOIIbIO
OTCOPTUPOBATH MACCUB IO AJIEMEHTaM TPEThEro CTOJNOIIA.
2. Hammcars nponenypy st cymmupoBanust Matpuil. C ee MOMOIIBIO CIOXKUTh UCXOIHYIO
MaTpHUIly U TPAHCTIOHUPOBAHHYIO (T. €. MOJIYYSHHYIO0 TOBOPOTOM HcXoaHOH Ha 90 [1).
3. Hammcare ¢yHKIMIO A7 yaajleHus CTPOKM M3 JABYMEpHOro MaccuBa. OcTaBiiuecs

CTPOKH JOJDKHBI OBITH PACHoONIOKEHBI IUIOTHO, HeIocTaromue 31aeMeHThl 3ameHsitores 0. C
MOMOIIbIO pa3pabOTaHHBIX (QYHKIMI UCKIIIOUNTH U3 MaccHBa CTPOKH ¢ HoMepamu oT A 10 B.

4, OnpenenuTth SIBISETCS U MaTpUIla OPTOHOPMHUPOBAHHOM, T. €. TaKOW, YTO CKAISIPHOE
MPOM3BENICHNE KAXKI0M Mapbl pa3IMUHBIX CTPOK paBHO (), a CKaIApHOE MPOU3BEACHHE CTPOKHU
camoii Ha ce0s paBHO 1.

5. DJIEMEHT MaTPHIbI SBJISIETCS CEJTIOBOM TOUYKOM, €CIIM OH SIBJISICTCS HAMMEHBIIIUM B CBOEH
CTpOKE ¥ HAaMOONBIIMM B CBOEM CTOJOIE (MU HA0OOPOT: HAMOOJIBIIUM B CBOCU CTpOKE M
HaWMEHBIIIUM B CBOEM CTOJO1IE). /[7151 3a1aHHO# MaTPHIIBI ONIPEIETUTh BCE CEIOBBIE TOUKH.

6. Hanwucare nponenypy oOMeHa cTondua u CTpoKH JIByXMepHoro Maccuba. C ee mOMOIIbIO
MIOMEHSTh MECTAMHU T€ CTPOKHU M CTOJIOIIBI, IEPBEIC AIIEMEHTHI KOTOPBIX COBIA/IAIOT.
7. Hanwucare ¢pyHKINIO TPaHCTIOHUPOBaHUS KBapaTHOW MaTPHIIBI (T.€. MOBOPOTA UCXOAHOM

Matpuiiel Ha 90 []). C ee mMOMONIIBIO ONPENETUTh SBISETCS JIM 3aJlaHHas MaTpulia
cummeTpudeckoi. (MaTpuliia Ha3bpIBae€TCSl CAMMETPUYECKOM, €CITM TPAHCIIOHUPOBAaHHAS MaTpHUIla
paBHA UCXOIHOM).

8. Hanucare ¢yHKIMIO A7 BBIYUCICHHS CYMMBI 3JIEMEHTOB KBaJpaTHOM MaTpHIIbI,
KOTOpBIE PACMOJIOKEHBI HUXE TJIaBHOM auaroHand. C ee MOMOIIbI0 HAaWTH MaKCUMAJIbHOE
3HAQ4YECHHUE TAKOM CYMMBI B N MaTPULIAX.

9. Hanucars QyHKIHIO, TPOBEPSIONIYI0 €CTh JIM OTPUIATENIbHBIE 3JE€MEHTHI B YKa3aHHOM
CTPOKC JIBYMCPHOI'O MacCCHUBaA. VI[aJII/ITI: U3 MacCuBa BCC CTPOKH C OTpULATCIbHBIMU
3JIEeMEHTaMHU, YJaJleHHasl CTpoKa 3arosHsercs 0 1 mepeHoCUTCs B KOHEIl MacCUBa.



10.  Hammcare (yHKUHMIO, MPOBEPSIOIIYIO 0 BO3PACTaHUIO MM YOBIBAaHMIO YIOPAIOYCHA
yKa3zaHHas CTpPOKa JBYMEPHOIO MAacCUBa. YTMOPSJIOYUTh IIO BO3PACTaHUIO BCE CTPOKU
JBYMEPHOTO MacCHBa, KOTOPBIE HEYIOPAIOUYCHBI 110 YOBIBAaHUIO.

11.  Hanwmcare ¢QyHkMio, sl HNOMCKA MaKCUMAaJbHOI'O 3JIEMEHTa B YKa3aHHOH CTpOKe
JIBYMEpHOTO MaccuBa. CIBHHYTH B JIBYMEPHOM MAacCHBE BCE CTPOKHM IMKIMYECKH BIIPABO HA
KOJINYECTBO 3JIEMEHTOB PAaBHOE MAaKCUMAJIbHOMY 3JIEMEHTY B 3TOM CTpOKe.

12. OnpenenuTb MOXHO JIM B JBYMEPHOM MacCHBE HAWTH TakoW CTONOEL, KOTOPBINA
pa3buBaeT MaccuB Ha JiBa TaK, YTO CyMMa 3JIEMEHTOB B IIEPBOM OOJIbIlIE, YEM CyMMa JIEMEHTOB
BO BTOpoM. CaM cTonber B pa30MBaeMbIe YacTU HE BXOIUT.

13.  BbluuciuTh NPOW3BEICHHE BCEX CTOJIOIOB MAaCCHBA, Y KOTOPBIX TIEPBBIA AJIEMEHT
0OJIBIIIE AIIEMEHTOB PACIIOIOKEHHBIX Ha TIIaBHOW U TTOOOYHOM JTUaroHaIIH.
14.  3apman nBymepHbIii MaccuB. HailiTm cyMMy 3JI€MEHTOB TEpBOro CToJOIa 0e3 OJIHOTO

MOCJIEZIHETO 3JIEMEHTa, CYMMY D3JIEMEHTOB BTOPOro cToilna 0e3 [ABYX MOCIEIHUX, CYMMY
3JIEMEHTOB TpeThero crtojabua ©Oe3 Tpex mnocaeaHux u T. A. Ilocnennuit cromben He
oOpabarbiBaercs. Cpeau HaliIGHHBIX CYMM HAaTH MaKCUMAaJIbHYIO.

15. 3anan asyMmepHsiii MaccuB N X N. Paspemaercs mpou3BOJIBHO NEPECTABIATH 3JIEMEHTHI
BHYTpu Jro0oro cronbma. IlpoBepurb, MOMXHO /M BBINOJIHMB KOHEYHOE KOJUYECTBO
IIEPEeCTaHOBOK B CTOJNOIAX, pPacHOJI0KHUTh Ha MOOOYHON AMAroHajlb 3JEMEHThI TaK, YTOObI OH
BO3pacTau.

16. 3anan aBymepHbiii maccuB N x M. Haiitu B Hem moamaccuB 3 X 3, cymma 3J€MEHTOB
KOTOPOTo MakcuMaibHa. N 1 M MOTyT OBITh HE KPaTHBI TPEM.

17. 3aman nBymepHblii MmaccuB N X N. IlocnenoBaTenbHO paccMaTpuBarOTCs KBaJgpaTHBIC
MIOJIMACCHUBBI, TIPABBI BEPXHUHN DJIEMEHT KOTOPBIX JIGKHUT HA TMOOOYHOH nuaronann. B kaxmpom
TaKOM II0JMAaCCHUBE HAXOIUTCA MAaKCUMAIbHBIA DJjeMeHT. IlyreM mepecTaHOBOK CTpPOK U
CTOJIOLOB (LIEIMKOM) 3JEMEHT HaJ0 IMEepEeMECTUTh B IpaBbli BEPXHHM Yroia IOJMaccHUBa.
[TpoBepuTh mNonMyuyMsach M Ha MOOOYHOM JMaroHanu YObIBarollas IOCIIEA0BAaTENbHOCTh
AJIEMEHTOB.

18. 3amaHa CTpoKa W3 N? udp. YCTaHOBUTh MOXKHO JIM, pa3OMB CTPOKY Ha MOACTPOKU
JmHON N, 3amucaTh UX B CTpPOKM JaByMepHoro maccuBa N X N mo ogHoi nudpe B OgHOM
3JIEMEHTE TaK, YTOObI OHH B IIEPBOM CTOJIOLIE PACIIONOKMINCH B MTOPSIKE BO3pACTAHUS.

19. Haittn MUHMMaNbHBINA U3 HEMOBTOPSIOIIMXCS 3JIEMEHTOB IByMEPHOTO MAaCCUBA.
20. Haiitn MakCUMaJIbHBIN U3 TOBTOPSIOLIUXCS IJIEMEHTOB IByMEPHOTO MAacCUBA.
21. B nBymepHOM MaccuBe HaTH cpeHee apu(pMETHIECKOE TIEPBOTO CTOIOIA U KOJIHMYECTBO

AJIEMEHTOB B KaXJAOM M3 CJIEIYIOUIMX CTOJIOIOB, MPEBBIIIAIONIMX CpeAHee apupMeTHdecKoe
MPEABIIYIIEro CTONOIA.

22. 3amaH oJHOMEpPHBIM MaccuB coctosmmid u3 N nensix uucen. ChopmMupoBaTh Ha €ro
ocHoBe AByMepHbI MaccuB N X N Tak, yTOOBI CyMMa 3JIEMEHTOB B [IEPBOM CTOJIOIE OblLIa paBHa
NEpBOMY 3JIEMEHTY OJJHOMEPHOTO MacCHBa, CyMMa 3JIEMEHTOB BO BTOPOM CTOJIOIEe OblIa paBHA
BTOPOMY 3JIEMEHTY OJTHOMEPHOTO MaccuBa U T. 1. Hynu He ucnonap30BaTh.

23. OnpenenuTh CKOIBKO IEMEHTOB JBYMEPHOTO MaccuBa Oouibllie JIFOOOTO 3lIeMEHTa Ha
[JIaBHOW JMaroHaJIu.
24, HaiiTu xomu4yecTBO »IIEMEHTOB B MAacCHBE, 3HAUEHHE KOTOPBIX OOJbIIE CpEaHETro

3HA4YCHHA BCEX JJICMCHTOB.

Jladoparopnasi padora Ne 2. "Padora ¢ daiiamu"

1. Ycnoeus evinonnenusn 3aoau

e OOyuaromemycsi HEOOXOIUMO TMOJTOTOBHUTh pEIICHWE JBYX 3aJad W3 HIKEJICKAIIEro
CIIHICKA.

e Bce ncxoaHble BETHMUUHBI TOJIKHBI BBOAUTHCSA U3 (paiina (in.txt), a pe3ynbTaT J0DKEH OBITH
3amucaH B pe3ynbTupyronmid  Qaiin  (out.txt). dopmar ¢aiitna HeoOXoauMO BBHIOpATH
CaMOCTOATEIILHO (HAmmpUMep, TEKCTOBBIA (anm in.txt, B KOTOPOM HEOOXOAMMBIC 3HAYCHUS



NEPEUHCIICHBI Yepe3 3arsTyio). Mcxonusiii ¢aiin MokHO c(hOpMHUPOBATH U 3aMOJHUTH BPYUHYIO
C TIOMOILBIO BHEIIHEr0 TEKCTOBOI'O PEAKTOPA.

2. Bapuanmul 3a0anuii

1. Jlanbl 1Ba YNOPANOYEHHBIX IIO BO3PACTAHUIO OJHOMEPHBIX MAacCHBa LENBIX YHUCIIE.
HeoOxoauMo 3amucarh [Ba HMCXOJHBIX MacCMBa B TPETHH Tak, 4TOObI OH OBUI TOXeE
YIOPSAAOYEHHBIM I10 BO3PACTAHUIO MACCUBOM.

2. Jan ogHoMepHbIii MaccuB. HeoOX0aMMO BBIBECTH HA 3KpaH MHAEKCHl MAaKCUMAIBHOTO H
MUHHUMAJIBHOT'O 3JIEMEHTOB JJAaHHOIO MacCUBa
3. Jlana oIHOMEpHBIM MaccWB IEnbIX uucie. HeoOXoaumMo MOACYHUTATh KOJUYECTBO

pasnuyHBIX yncen B MmaccuBe. Hanmpumep: maccuB 121332 conepkut 3 paznuanbie UPPBI — 3TO
1,2u3

4. B ¢aiine man nHabop umcen. HeoOXoaumo ompenenuTh SBISETCS JIM KaXI0€ YUCIIO
npocteiM. (IIpocToe yucno — 3To 4MCI0, KOTOPOE AEIUTCS HAlElo TOJIbKO HAa €AMHUIY U Ha
camoro ce0s1). B PesynpTupytomuii Qaiin 3anucath pe3ynbTar:

5 -yes

8-no

11 -yesut.x.

5. B maccuBe u3 15 nensix 31eMEHTOB HEOOXOMMO MMOMEHSITh MECTAMU MAaKCUMAJIbHBIN U
MUHHUMAIbHBIA 3JIEMEHTHI.

6. Janbl 1Ba MaccuBa OIHOM pasMepHocTH - Kl, k2, - pensix uwmcen. Omnpenenure
KOJINYECTBO YETHHIX YUCCJII Ha OJMHAKOBBIX MECTaX BO BCEX MaCCUBaAx.

7. B maccuBe u3 20 1enbix yrcen HEOOXOAUMO MOJCUYUTATh KOJIUYECTBO MOJOKUTEIbHBIX,
OTpULATCI/IBHBIX W HYJICBBIX 3JICMCHTOB.

8. Hano nenoe uncino. Ecau yucino oTpunarenbHoe, TO HEOOXOJMMO BBIBECTH BCE YETHBIE

qyucja, HadynHasA CO BBCACHHOI'O A0 -2. Ecimn uuncio MOJIOXKHUTECIBHOEC, TO H€O6XOHI/IMO BBIBCCTH
BCC€ HCUYCTHBIC Y1 CJIa, HAUWHAs € 9TOIr'0 YUCJia U 3aKaHYHMBasd €ro KBaJApaToMm.

Q. Jan maccuB w3 N mempIx d3JeMEHTOB W JBa Ienbix uucia A m B. Heobxommmo
OTIPEACIUTh KOJIMYECTBO JIEMEHTOB, KOTOPbIE OAHOBPEMEHHO O0JbIlle A U MeHbIle B.

10. Hana ctpoka cumBoJioB. Heo6X0aumMo yaBOUTH BCe TPOOEIBI B CTPOKE.

11. Jlan MaccuB u3 N BellleCTBEHHBIX YKCEN U BellecTBeHHOe yuciao R. HeoOxoaumo HaiiTu
AJIEMEHT MaccHBa, KOTOPbIM MakCUMallbHO OJM30K WK paBeH R.

12. Hansl 1Be ctpoku cumBonioB S u T. HeoOxomumo ompenenuTs CKOIbKO pa3z cTpoka T
BXOJIUT B CTPOKY S U yJaJIMTh [IEPBOE U MocienHee BxoxaeHue T B S.

13. Jlan maccuB u3 N BemiecTBeHHbIX 4rcenl. HeoOxonuMo HalWTH CyMMbI MaKkCUMANbHBIX U
MHUHUMAJIbHBIX JIEMEHTOB.

14. Jan MaccuB u3 N BemlecTBeHHBIX 4ucel. HeoOXonuMo HalWTH CyMMy BCEX JJIEMEHTOB
MAacCHBa U 3aIlliCaTh €€ Ha MECTO MEPBOro JIEMEHTA MacCHBa.

15. Jan MaccuB u3 N BellleCTBEHHBIX 4Hcesl. ECiM KOJIMYeCcTBO 3JIEMEHTOB MacCHUBa YETHO,

TO B Mapy JIEMEHTOB, KOTOPBIE HAXOIATCS IOCEPEINHE MACCUBA 3AMKMCATh CYMMY 3JIEMEHTOB OT
Hayajla 0 CepeAuHbl U CyMMY DJJIEMEHTOB OT CEpPEAMHBI 1O KOHIIA MAacCHBa COOTBETCTBEHHO.
Ecnmu N — He 4eTHO, TO 3anucaTh B LEHTPaIbHBIN 371€MEHT Maccuba 0.

16. Cpeau 1aHHOTO MaccHBa CUMBOJIOB, HAWTH M BBIBECTU BCE UMEIOLIMECS MAPBI CTOSIINUX
PSAIOM OJJMHAKOBBIX CUMBOJIOB

17. Jan maccus n3 40 nensix uyuces. HailTu MakcMManbHOE YUCIIO B 3TOM MAacCHBE.

18. Jano 100 BemecTBEHHBIX 4HCEN. BBUHCINTE pPAa3sHOCT MEXKIY MAaKCUMalIbHBIM M
MUHHUMAJILHBIM U3 HUX.

19. Jlan MaccuB, B KOTOPBIN 3aIIMCAHBbI DJIEMEHTBI ITOCIIE0BATEIbHOCTH HATYPAJIbHBIX YU CEIL.

KonnyecTBO 3THUX D3JIEMEHTOB HE HM3BECTHO, HO M3BECTHO, 4YTO IIOCIEAHMM 3JIEMEHTOM
nocyenoBareabHOCTH siBisieTcs: 0. HeoOxoaumo onpenenuTh MopsaKOBbIi HOMEp HAaUMEHBIIIETO
DJIEMEHTA JTOW TOCIENOBATEIILHOCTH. (IMPUMEYAaHUE: MAacCHB MOKET OBITH 3alloJIHEH He
MOJTHOCTBIO, TIOATOMY TOBOPHUTCS, YTO KOJI-BO 3JIEMEHTOB HE U3BECTHO)



20. Jano memnoe n > (0 ¥ MOCIENOBATEIBHOCTh M3 N JIFOOBIX BEIIECTBEHHBIX YHUCEIN, CPEIU
KOTOPBIX €CTh XOTs Obl OAHO OTpHIATEIbHOE 4YKCJIO. HalTh 3jieMeHT HamOOJbIINN Ccpeau
OTPHUILIATEIIbHBIX YMCEJI 3TOU MOCIIEeI0BATEILHOCTH.

21. Jano n BemecTBeHHBIX uucend. OnpenenuTs, 00pa3yloT JIM OHU 3HAKOYEPETYIOITYHOCS
MOCIIEI0BATEIBHOCTh. (HAmpuUMep, 3HAKOYepeayIomasics mocieaoBareabHocts: -1.2, 2.8, -3.7,
9.1,-4.2,1.0)

22. Jlan MaccuB, B KOTOPBIN 3allMCaHbI AJIEMEHTHI MTOCIIEI0BATEILHOCTH HATYypPaIbHbBIX YUCE.
KomndecTtBO 3THMX 3JIEMEHTOB HE HM3BECTHO, HO M3BECTHO, 4YTO IIOCICIHHM 3JIEMCHTOM
nocienoBarebHocTH  sABisgercas 0.  Halitm  KOIMYECTBO  YETHBIX  DJIEMEHTOB  OTOH
MTOCJICA0BATEILHOCTH.

23. Jlana mocnenoBaTeNbHOCTh M3 N BEHIECTBEHHBIX uucen. Haiftm Hamboree IMHHYIO
MOCIIEA0BATEIBHOCT MOAPSIT UAYIIMX HYJIEH B 3TOM MOCIe10BaTEIbHOCTH.
24. Hana nocnenoBarenbHOCTh U3 40 menbix uncen. JIormdyeckol MepeMeHHOW MPUCBOUTH

3HaueHue True, ecnu B TMOCIENOBATETBHOCTH HET HYJIEBBIX OJJIEMEHTOB U TPU 3TOM
MIOJIOKUTEITHHBIC JIEMEHTHI YePEAYIOTCS C OTPUIATeILHBIMHY, U 3HaYcHHE False nHade.

25. JlaHbI MMOCIEI0BATEILHOCTh U3 N MEJBIX YUCET M IeJoe 4uciao a. HaliTu mopsakoBbId
HOMED MEPBOTO BXOXKEHHUS a B TIOCIIEI0OBATEILHOCTH (HOMEP MEPBOT0 JIEMEHTA PABHOTO a) UK
BBIBECTH COOOIIECHHUE, YTO JIEMEHTA PABHOTO a B IMOCJIEA0BATEILHOCTH HET.

26. Jlana mocienoBaTeNbHOCTh U3 N BEIIECTBEHHBIX 4Hces. HaillTu 3HadyeHwe mocieHero
OTPHUIATENILHOTO 2JIEMEHTA.
27. Jlan MaccuB, B KOTOPBIN 3aMMCaHbI JJIEMEHTHI MTOCIIEI0BATEILHOCTH HATYPAIbHBIX YHCEL.

KosimyecTBO 3THX DJIEMEHTOB HE W3BECTHO, HO W3BECTHO, YTO IIOCIEJIHUM 3JCMEHTOM
nocienoBarenbHocTh sBisieTcst 0. Ecim Ha 4eTHOM MecTe HaXOAMTCS AJIEMEHT KpaTHBIA 3, TO
3aMEHUTH ITOT DJIEMEHT Ha ero kBajpar. [lonydeHHyr0 mocae10BaTeIbHOCTh BBIBECTH Ha SKpaH.

28.  Jlana mociemoBaTeNbHOCTh M3 M BEIIECTBEHHBIX uncesl. HallTh KOIM4YecTBO 3J€MEHTOB,
KOTOpBIE OOJIBIIIE CBOMX COCECH (JIEBOTO: an > 8n.1 M IPABOTO: an>an+1).

29.  Jlana mocrnenoBatenbHOCTh U3 70 1enbix yncen. ONpeneuTh CKOJIBKO OTPHIIATEIbHBIX
Yrcel CTOUT B Hauase dTOH MOCIIeJ0BaTeIbHOCTH.

30. Hana mocnenoBaTenbHOCTh, cocTosimias u3 100 BemecTBeHHBIX 4yucel. OmpenaeiuThb
SIBIISIETCS JIM OHA BO3PACTAIOIICH UITN YOBIBAIOIIEH.

31. Jana nocnenoBarenbHocTh M3 50 uncen. Halitm ux cpenHee apupMeTHUEcKOe 3THUX
qrcel.

32.  Jlan maccuB menbix uymcen. HeoOXoaWMo MOACYHMTATh CyMMY JIIEMEHTOB MAacCHBa,
KOTOpBIE€ OTIUYHBI OT MOCIIETHEr0 YKClia MAaCCHBA.

33.  Jlama mocnemoBaTeNbHOCTh W3 N BEIIECTBEHHBIX 4YHCEN. BBIUUCIUTH CyMMYy Tex
AIIEMEHTOB TMOCJIEIOBATENILHOCTH, HOMEpa KOTOPBIX COBMAJAIOT CO 3HAYCHUSMH DIIEMEHTOB
MIOCJIETIOBATEIIHFHOCTH.

34. Jlama mocCneAoBaTeIbHOCTh M3 N BEIIECTBEHHBIX uucen. HeoOXoaumo 3amMeHbl
OTPHIATEIILHBIC 3JIEMEHTHI TIOCIICI0BATEIIBHOCTH X KBaIpaTaMHu, a U3 MOJOXKHUTEIBHBIX H3BJICYD
KBaJIpaTHBIN KOpeHb. [loacuntaTts CyMMy 3JIEMEHTOB MOJYYEHHOH MOCIeI0BaTEILHOCTH.

35. Jlan MaccHMB BEIIECTBEHHBIX 4Hcel. Eciam cymMMa TepBOTO M TOCJIEIHEro JJIeMEHTa
OKQXETCA TMOJIOKHUTENBHOW, TO HEOOXOAMMO TONYyYUTh CYMMY DJIIEMEHTOB HCXOJHOMN
MOCJIEIOBATENBHOCTH, & €CJIM OTPHUIIATEIbHOW, TO HEOOXOJMMO TTOTYYUTh UX TIPOU3BEICHHE.

36. JlaHbl 1BE TIOCTIEIOBATENHHOCTH U3 N BEIIECTBEHHBIX uucen Kaxkaas X u Y. Heooxoanmo
cOpMHpOBATH TPETHIO MOCIEIOBATEIBHOCTh IO CIEAYIOIIEMY MpPAaBHIY: TEPBBIA 3JEMEHT
Pe3yJIbTHPYIONICH TOCIICIOBATEILHOCTH paBeH Max(Xy,y1); BTopoii - max(Xy, Y2) Tpetuii- max(Xs
y3)

37.  Jlana mocienoBaTeNbHOCTh U3 N BEIECTBEHHBIX yncen. Heo6xoaumo copMupoBaTh aBe
HOBBIC TOCTEAOBATEIIBHOCTH TakKuM o00pa3oM, YTOOBl B TIEPBOM OBLIM 3allMCaHbl BCE
MOJIOKUTEITBHBIE, 2 BO BTOPOU BCE OTPHUIATENILHBIC SJIEMEHTHI HCXOIHOM IMOCIIEeI0BATEILHOCTH.



38. Jana mnocienoBaTeNbHOCTh M3 N BEIIECTBEHHBIX uMcesl. COBUHYTh BCE 3JIEMEHTBI
[I0CJIEI0BATEIPHOCTH IUKINYECKH Ha K mosummii BiaeBo. Hampumep: 12345678 — Ha Tpu
[MO3UIAU BJIEBO -> 45678123

39. I[aHa IIOCJIEA0BATECIIBHOCTE M3 N BCIICCTBCHHBIX YKCEII. HepeMeHHoﬁ t IMPpHUCBOUTH
3HA4YCHUC Tl’ue, C€CJIU 3JICMCHTEI IMOCJICAOBATCIIBHOCTHU YIIOPAAOYCHDBI CTPOI'O 11O BO3PACTAHUIO.
40. I[aHa IIOCJIEA0BATCIIBHOCTh M3 N BCIICCTBCHHBIX YHCEII. HepeMeHHoﬁ t IMPpHUCBOUTHb

3HaueHue True, eciau B IOCIEAOBATEIbHOCTH HET HYJIEBBIX JJIEMEHTOB U IPU 3TOM
ITOJIOKUTEIBHBIC 3JIEMECHTHI YEPEAYIOTCS ¢ OTPUIIATEIIbHBIMU.

41. JlaHa 1ocienoBaTeabHOCTh M3 N BELICCTBEHHBIX 4YHCEl. Bce 3JIeMEeHThl IepBOU
IIOJIOBUHBI IIOCIEA0BATEIBHOCTH C YETHBIMA HOMEpPaMH, JOMHOXHUTb Ha HEr0 MaKCHUMAaJIbHBIN
3JIEMEHT 3TOH IOCIEN0BAaTEIBHOCTH.

42. I[aHa IIOCJICA0BAaTCIbHOCTD n3 n B€IICCTBCHHBIX YHUCCII. ITomensaTH B
OoCJICA0OBATCIbHOCTU MECTaMU HaMOOJIBIINK 3JIEMEHT U DJIEMEHT C HOMEpOM M.
43. I[aHa MOCJIeAOBAaTEIbHOCT M3 N BEIIECTBEHHBIX uyMcen. Halitu HOMCp IICpBOIO

BXOJKJICHHS JJAHHOTO YKCJIA B ITOCJICIOBATEIILHOCTD MJIM BBIBECTH COOOINEHUE, YTO TAKOTO YHCIIa
HET.

44, JaHa mnocienoBaTeNbHOCTh M3 N BEUIECTBEHHBIX uMcen. HalWTh HOMEp NOCIEIHETO
BXOJKJICHHS JAHHOTO YKCJIA B IOCJIEI0BATEIbHOCTD MIIM BHIBECTH COOOIIEHUE, YTO TAKOTO YHCIa
HET.

45.  Jlana mnocienoBaTeNbHOCTh M3 N HaTypaldbHBIX uucen. l[lepemeHHol t mpHCBOUTH
3HaueHue True, eciim Cper AJICMEHTOB IOCIEA0BATEIFHOCTH €CTh XOTS OBl OJlHA Tapa 4ucel,
TaKUX 4TO @j = 8j.1/2.

46. Jlama TOCNENOBAaTENBHOCTh W3 N MENbIX YHCENI. YJAIUTh BCE  DJIECMEHTHI
MOCJIEIOBATEIbHOCTH 3HAUEHHST KOTOPBIX KpaTHbI K (mensrcst Ha K 6e3 ocraTka).

47. Hana mocnemoBarenbHOCT, & w3 99  mwenbix  uywcen. [lodyuuTe  HOBYIO
MIOCJIEI0BATEIbHOCTh, YIAIHB U3 HCXOHOM BCe SIIEMEHTHI O 3HaueHnem max(al,..., a99).

48. JlaHa 1mociie10BaTeIbHOCTh U3 N ACHCTBUTEIbHBIX uncel. [lomyuuts uncia bl,...,bn, rae
bi - cpentee apudmeTruecKoe BCEX DIIEMEHTOB HCXOIHOM MOCIEA0BATEIbHOCTH, KPOME | - TOTO
AJIEMEHTA.

49.  [lana ctpoka cuMBOJIOB. CKOJIBKO Pa3IMYHBIX CHMBOJIOB BCTPEYAETCs B HEHl.

50. Jlama mocnemoBatenbHOCTh M3 20TH 1enbix uucen. [lepBBIii MO MOPSAKY DIEMEHT C
HAaUMEHBIINM 3HAUYEHUEM 3aMEHUTH 1IETI0N YaCThIO CPEHEr0 apu(hMETHIECKOTO BCEX IIEMEHTOB
HCXOHOU TIOCTICIOBATEIIPHOCTH, OCTATBHBIC SJICMEHTHI OCTaBUTh 03 N3MEHEHHUS.

JladopaTopnasi padora Ne 3. "®dyHkuuu u maccuBbl"

1. Ilocmanosxa 3a0auu

Hcnone3ys GpyHKIMH, pEIIATh YKa3aHHYIO B BapHaHTe 3a1ady. HeoOXoaumble JaHHBIC JOJKHBI
nepenaBaTthCs B (QYHKIMIO Kak mapamerp. lcmonb3oBaHWE TJIOOAIBHBIX TEPEMEHHBIX
3arpeniaercs.

PesynpTar BEIMOTHEHUS MPOTpaMMBI 3anucath B ¢aiin out.txt

2. Bapuanmut

1. Hamucate ¢yHknuio ams oOMeHa CTPOK JBYMEPHOTO MacCHBa C €€ TOMOIIBIO
OTCOPTHUPOBATh MAaCCUB IO 3JIEMEHTaM TPETHEr0 CTOJOIA.

2. Hamucats npouenypy st cymmupoBaHust MaTpuil. C ee MOMOIIBI0 CIOKUTh UCXOTHYIO
MaTPHILy ¥ TPAHCIIOHUPOBAHHYIO (T. €. MOJYYCHHYIO IIOBOPOTOM HCXOAHO#M Ha 90 °©).

3. Hamucate ¢yHkumio ans yJgaieHds CTPOKH W3 JIBYMEpHOTo MaccuBa. OcTaBiimecs
CTPOKU JOJDKHBI OBITH PAcHoOJNIOKEHBI IUIOTHO, HeaocTarommue 3ieMeHThl 3amensitorcs 0. C
MOMOIIBIO Pa3pabOTaHHBIX (YHKIUI UCKITIOUUTH U3 MAaCCHBA CTPOKH ¢ HOMepaMu oT A 10 B.

4, Onpenenuth SBISETCS JU MaTpulla OPTOHOPMUPOBAHHOM, T. €. TaKOW, UYTO CKaJSIPHOE
MPOM3BEICHNE KAXKIOM Mapbl Pa3IMYHBIX CTPOK paBHO 0, a CKaISIpHOE MPOU3BEACHHUE CTPOKHU
camoii Ha ceOs paBHO 1.



5. DIEMEHT MATPUIIBI SIBISIETCS CEAJIOBOM TOYKOM, €CIIM OH SIBJISIETCS. HAMMEHBIIINM B CBOCH
CTPOKE M HAWOOJBIIMM B CBOEM CTOJOIE (MM HA0OOPOT: HAaMOONBIIMM B CBOCH CTPOKE M
HAUMEHBIIIUM B CBOEM cTOJIOIIe). /{715 3a/1aHHO MAaTPUIIBI OPEICIUTE BCE CEITIOBBIC TOUKH.

6. Hanucars nponenypy oo6mMeHa cronlua u CTpoku JByXMepHoro Maccua. C ee oMOIIbI0
MOMEHSATh MECTaMH T€ CTPOKHU U CTOJIOI[bI, IEPBBIE JIEMEHTHI KOTOPBIX COBIIAJIAIOT.
7. Hanucarb QpyHKIMIO TPAaHCIOHUPOBAHUS KBaAPATHOW MaTpPHUILIBI (T.€. IOBOPOTA UCXOIHOM

matpunibl Ha 90 °). C ee mMOMOIIBIO OMNPENENHTh SBISCTCS JIM 3aJaHHAs MaTpuia
cuMMeTprueckoil. (Martpuia Ha3pIBaeTCs CHMMETPHUYECKOM, €CIIN TPAHCIIOHUPOBAHHAsI MaTPHUIIA
paBHa UCXOJIHOM).

8. Hamucates ¢QyHKIUIO 0TS BBIYMCICHHS CYMMBI DJIEMEHTOB KBAJPAaTHOW MAaTPHIIBL,
KOTOpBIC PACIOJIOKEHBI HIDKE TJaBHOW nuaroHanu. C ee MOMOIIbI0 HAWTH MaKCHMallbHOE
3HAUYEHHE TAKOH CyMMBI B N MAaTPHUIIAX.

9. Hamucatp (QyHKIHIO, MPOBEPSIONIYIO €CTh JIU OTPHLATEIbHBIC 3JICMEHTHI B YKa3aHHOM
CTpOKE JBYMEPHOIO MacCHBa. YJIUTh W3 MacCMBa BCE CTPOKHM C OTPUIATEIbHBIMH
dIIEMEHTaMHU, yIaJIeHHasi CTPOKa 3anoiHseTcs 0 ¥ IepeHOCUTCs B KOHEIl MacCHBa.

10.  Hammcats (yHKUIHMIO, NPOBEPSIONIYIO IO BO3PACTAHUIO MM YOBIBAHUIO YIOpPSJOYEHA
yKa3aHHas CTPOKa JBYMEPHOTO MacCHBa. YTOPSIOYHUTh II0 BO3PACTaHHIO BCE CTPOKH
JIBYMEPHOT'O MacCHBa, KOTOPbIE HEYIOPSI0YEHBI 110 YOBIBAHUIO.

11. Hanmcares ¢yHKIMIO, UIsI TOMCKAa MaKCHUMAaJIbHOTO 3JIEMEHTa B YyKa3aHHOH CTpOKe
IByMepHOro maccuBa. CIBUHYTh B JIBYMEPHOM MAacCHBE BCE€ CTPOKM IMKIMYECKH BIPABO Ha
KOJIMYECTBO JIEMEHTOB PABHOE MAaKCUMAIIbHOMY 3JIEMEHTY B 3TOH CTPOKE.

12. Ompenenuth MOXHO JIM B JIBYMEPHOM MAacCHBE HAaWTH TakKOH CTONOEN, KOTOPBIH
pa30uBaeT MacCcUB Ha JiBa TaK, YTO CyMMa 3JIEMEHTOB B IIEPBOM OOJIbIIIE, YEM CyMMa 3JIEMEHTOB
BO BTOpoM. Cam cronberr B pa30rBaeMble YacTH HE BXOJIUT.

13. BeruucnauTte mpousBeeHHE BCEX CTOJOIIOB MAacCHUBa, y KOTOPBIX TEPBBIA 3JIEMEHT
00JIbIIIE 37IEMEHTOB PACHOJIOKEHHBIX Ha INIABHOW U MOOOYHOM JJMaroHau.
14. 3amaH AByMepHbIM MaccuB. HaliTu cymMMmy 37€MEHTOB IepBOro crosdua 0e3 OgHOro

MOCJIETHET0 3JIEMEHTa, CyMMY 3JIEMEHTOB BTOPOro cTojbOuna 0e3 ABYX MOCIEIHUX, CYyMMY
AJIEMEHTOB TPEThEro cToyidna O0e3 Tpex mociuenquux W T. A. llocmegHuit cronberr He
oOpabatbiBaeTcs. Cpeau HallIGHHBIX CyMM HalTH MaKCUMaJIbHYIO.

15. 3aman nBymepHblii MmaccuB N x N. Pazpemiaercs mpou3BoJbHO MEPECTABIATH HJIEMEHTHI
BHYTpU J0o0oro cronbua. IIpoBepuTh, MOMXKHO JM BBINOJHUB KOHEYHOE KOJIMYECTBO
MEPECTAaHOBOK B CTOJIOIAX, PACIOJIOXKUTh Ha MOOOYHON JHMAaroHajab JEMEHTHI TaK, YTOObI OH
BO3pacTajy.

16. 3aman aBymepHbiii maccuB N x M. Haiitu B Hem monmaccuB 3 X 3, cymma 3JI€MEHTOB
KOTOPOro MakcuManbHa. N 1 M MOTryT ObITh HE KPaTHBI TPEM.

17. 3agan nBymepHbiii maccuB N x N. IlocienoBarenbHO paccMaTpUBaIOTCA KBaJIpaTHbBIC
MIOJIMAaCCUBBI, NIPABbI BEPXHUH 3JIEMEHT KOTOPBIX JIGKHUT HA MOOOYHOM nuaroHanu. B kaxmaom
TaKOM IIOJIMACCUBE HAXOJUTCSI MaKCHUMaJbHBIN 3yieMeHT. IlyreM nepecTaHOBOK CTpOK U
CTOJNOIOB (LIEJIMKOM) 3JIEMEHT HaJ0 MEepPEeMEeCTHTh B IpaBbli BEPXHHUH yrojl IOJMacCUBA.
[IpoBepuTh mNoMydnaach JU Ha NOOOYHOM JUaroHaiu YOBIBaKOIas IOCIEA0BATEIbHOCTh
AIIEMEHTOB.

18. 3ajaHa CTpoKa W3 N? uugp. YCTaHOBUTH MOXKHO JIM, pa3OMB CTPOKY Ha MOJCTPOKH
quHOW N, 3amucaTh UX B CTPOKHM JByMepHoro mMaccuBa N x N mo oaHoil nmudpe B o1HOM
3JIEMEHTE TaK, YTOObI OHU B TIEPBOM CTOJIOLIE PACTIONOKIINCH B IOPSAIKE BO3pACTAHUS.

19. HaiiTn MUHMMAaNBHBIN U3 HEMOBTOPSIOLIUXCS JIEMEHTOB IBYMEPHOI'O MacCHUBa.
20. HaiiTn MakCuMaTbHBIN U3 TOBTOPSIONIUXCS AJIEMEHTOB IByMEPHOTO MacCHBA.
21. B nBymepHOM MaccuBe HaWTH CpeiHee apu(pMETHIECKOE MEPBOro CTOIONA U KOJIUUECTBO

AJIEMEHTOB B KaXJOM M3 CICAYIOIIUX CTOJOIOB, MPEBHIIAIOIINX CpeaHee apu(hMETHUECKOe
MPEIBIIYIIEro CTONI0MA.

22. 3aman ogHOMEpHBIH MaccuB coctosmuid U3 N 1enbix uncen. ChopMupoBaTth Ha €ro
ocHoBe nByMepHbIi MaccuB N x N Tak, 4T0ObI CyMMa 3JIEMEHTOB B IIEPBOM CTOJI01IE ObLIa paBHA



MEPBOMY 3JIEMEHTY OJHOMEPHOTO MacCHBa, CyMMa 3JIEMEHTOB BO BTOPOM CTOJIOIE Oblia paBHA
BTOPOMY 3JIEMEHTY OJIHOMEPHOT'O MaccuBa U T. A. Hynu He ucnonap3oBars.

23. OnpenenuTs CKOJBKO 3JIEMEHTOB JIBYMEPHOIO MaccuBa Oouiblie JHOOOTO 3JeMEHTa Ha
[JIaBHOM IMaroHaIH.
24. HaiiTu koIHM4YecTBO 3JIEMEHTOB B MAacCHBE, 3HAUYEHHE KOTOPBIX OOJbIIE CPETHEro

3HA4YCHHA BCEX 3JICMCHTOB.

JlaGoparopHasi padora Ne 4." CTpykrypbl"

1. IlocTanoBka 3aga4un

Hcnonb3ys GyHKIUM, pelInTh YKa3aHHYIO B BapHaHTe 3afauy. HeoOxoauMble TaHHBIE JOJKHBI
nepenaBatbCsi B (PyHKUOMIO Kak mapamerp. Vcmonb3oBaHWe TJI00adbHBIX TEPEMEHHBIX
3aIpeIaeTcs.

Pe3ynbrar BEIOTHEHUS TPOTPaMMBI 3anucaTth B ¢aiin out.txt

2. Bapuanrtsl

Bapuanr 1

1. Onucats ctpykrypy ¢ umeneM STUDENT, conepaxartiyto ciieqyromue nos:

* pamMuIus U UTHULIMATIBL;

* HOMED I'PYIIIbL;

* YCIIEBA€MOCTb (MacCHUB U3 ISTH 2JIEMEHTOB).

2. HanucaTp nporpamMmy, BBITOJIHSIOILYIO CIEAYIOIINE NEHCTBUS:

* BBOJl C KJIaBUaTyphl JIaHHBIX B MaccuB, cocrosmmil u3 aecaru crpykryp tumna STUDENT;
3aIlUCH JOJDKHBI OBITh YIOPSIIOUEHBI 10 BO3PACTAHUIO HOMEPA IPYIIIIBI;

* BBIBOJI HA JUCIUICH (aMIIMii U HOMEPOB TPYNII ISl BCEX OOYYaIOUIMXCs, BKIIOYCHHBIX B
MacCHB, €CITU CpeAHui Oamn oOyuatomerocs: 6ombiie 4,0;

* €CJIM TaKMX 00Y4YarolMXCsl HET, BBIBECTH COOTBETCTBYIOIIEE COOOIIECHNE.

Bapmuanr 2

1. Onucars ctpykrypy ¢ umeneM STUDENT, conepaxkarityro crieayromue nos:

* (haMuMsA M MHUITUATIBL,

* HOMEDp IPYMIIbL;

* yCIIeBaeMOCTh (MAaCCHB U3 MATH 3JIEMEHTOB).

2. Hanucats mporpaMmy, BBITIOJHSIONTYIO CIICIYIONTUE ACHCTBUS:

* BBOJl C KJIABHATyphl aHHBIX B MAacCUB, cocTosAummil U3 aecatu crpykryp tuna STUDENT;
3aMycy JOJKHBI OBITh YIOPSAJOUYEHBI IO BO3PACTAHHUIO CPEAHEro Oana;

* BBIBOJI Ha JUCIUIEH (haMWIIMii 1 HOMEPOB IPYII AJIs BceX 00y4aroIuxcs, UMEIOIIMX OLIEHKU 4
u 5;

* €CJIM TaKUX 00yYaroIUXCs HET, BEIBECTU COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 3

1. Onucars crpykTypy ¢ umeHeM STUDENT, coaepkalryto cienyrouue mois:

* pamMuIus U UTHULIMATIBL;

* IOMEP IPYMIIBL;

W yCTIeBaeMOCTh (MAaCCHUB U3 IISITH SJIEMEHTOB).

2. HanucaTs nporpammy, BBITOJIHSIOIIYIO CIEAYIOIINE JEUCTBUS:

* BBOJ C KJIaBHAaTyphl JaHHBIX B MACCHUB, COCTOAIMUA M3 aecsaty cTpykTyp tuna STUDENT;
3aIMCH JIOJKHBI OBITH YHOPSIIOUEHBI IO alihaBUTY;

W BBIBOJ Ha TUCIUIEH (aMUIMA 1 HOMEPOB TPy i BCeX 00ydaromuXcsl, UMEIOIINX XOTs Obl
OJIHY OLIEHKY 2;

* €CJIM TaKuX 00y4aroIuXcs HET, BEIBECTU COOTBETCTBYIOIIEE COOOIIECHNUE.

Bapmuanr 4

1. Onucars ctpyktypy ¢ uMeHeM AEROFLOT, coaep:xaiiyro cieayronme mous:

* Ha3BaHUE IYHKTa Ha3HAUYECHUs peiica;

* HOMED peiica;

* TUII CAMOJIETA.



2. Hanucats nporpamMmy, BBITOJIHSIIOUTYIO CJIEAYIOLIUE ACHCTBUSA:

* BBOJl C KJIaBHATypbl JAaHHBIX B MAacCHB, cOCTOAIMI u3 ceMu 3aeMeHToB Tunma AEROFLOT;
3aMKCH JOJKHBI OBITH YIOPSIO0UEHBI HO BO3PACTAHUIO HOMEpa peiica;

* BBIBOJl Ha 9KpPaH HOMEPOB PEHCOB M THUIIOB CaMOJETOB, BBUIETAIOLIMX B IYHKT Ha3HA4YCHMS,
Ha3BaHUE KOTOPOT'O COBIIAJIO C Ha3BAaHHWEM, BBEICHHBIM C KJIaBHATYPHI;

* €CJIM TaKUX PECcOB HET, BbIAATH Ha JAUCILICH COOTBETCTBYIOLIEE COOOIICHHE.

Bapuanr S

1. Onucars ctpyktypy ¢ uMeHeM AEROFLOT, coaep:xaiiyto cieayronme mos:

* Ha3BaHME IIYHKTa HA3HAYECHUs peiica;

* HOMED peiica;

* TUI CaMoJIeTa.

2. Hanucats nporpaMmy, BBITOJIHSIOUIYIO CIECAYIOLIUE ACHCTBUSA:

* BBOJI C KJIaBUATYpPhI JAaHHBIX B MAacCUB, coctosmui u3 cemu 3emeHtoB tuna AEROFLOT;
3aMyCy JOJKHBI ObITh pa3MeIIeHbl B ali)aBUTHOM MOPSAKE 10 HA3BaHUSAM TYHKTOB HA3HAYCHMUS;
* BBIBOJ] Ha 3KPaH ITYHKTOB HA3HAYCHUS W HOMEPOB PEUCOB, OOCITY)KHBACMBIX CAMOJICTOM, THIT
KOTOPOI'0 BBEJEH C KJIaBUATYpHI;

* €CJIM TaKUX PEHCOB HET, BHIJIATh HA JUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.

BapuanT 6

1. Onucats ctpykrypy ¢ umenem WORKER, conepikantyro cinenyromniie nosms:

* pamunus U UTHULMAITBL PAOOTHHKA;

* Ha3BaHME 3aHUMAEMOM JOJIKHOCTH;

* r0J1 OCTYIJICHUS Ha paboTy.

2. Haniucats mporpamMmy, BBITIOJIHSIIOUIYIO CIEIYIONINE ACHCTBUSA:

* BBOJ C KJaBUATypbl JAaHHBIX B MACCHUB, COCTOAIMN U3 necaty cTpykryp thna WORKER;
3aMycH JOJKHBI ObITh pa3MEeLIeHbI IO al(aBuUTy.

* BBIBOJ Ha Auciuiel (pamunuii paOOTHUKOB, 4Yeil cTak paOOThl B OpraHU3allUU IMPEBBIIIACT
3HA4YCHHE, BBEJCHHOE C KIIABUATYPHI;

* €CTM TaKuX paOOTHHKOB HET, BRIBECTU Ha JAUCIIIEH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 7

1. Onucars cTpykTypy ¢ umeneM TRAIN, comepxaniyro cieayronme mous:

* Ha3BaHHE MyHKTa HA3HAYEHUS,

* HOMEp I0e3/1a;

* BpeMsi OTTIPABIICHUS.

2. Hanucats nporpaMmy, BBITOJIHSIOLIYIO CIEAYIOIIUE AEHCTBUA:

* BBOJI C KJIABMATYpPhl JTAHHBIX B MAacCUB, COCTOSAIIMN M3 BOCbMHU 3yieMeHTOB Thmna TRAIN;
3aMKcH JOJKHBI OBITh pa3MelIeHbl B aI(paBUTHOM MOPSIKE IO HA3BAHUSIM ITYHKTOB Ha3HAUCHUS;
* BBIBOJI Ha HKpaH WH(}OpMAIUU O MOe3/1ax, OTIPABISIOMIUXCS MOCJIE BBEACHOTO C KJIABUATYPHI
BpPEMEHU;

* €CJIM TaKMX MMOE3/I0B HET, BHIIATh HA IUCIIIEH COOTBETCTBYIOIIEE COOOIIEHUE.

Bapuanr 8

1. Onucars ctpykTypy ¢ umeHeM TRAIN, coaepkaliyto cieayrouue nos:

®* HAa3BaHUC HYHKTa Ha3HA4YCHUA,

* HOMEp MOe3/1a;

* BpeMs OTIIPaBIICHUS.

2. Hanucats nporpamMmy, BBITOJIHSIIOUIYIO CIIEAYIOLIUE ACHCTBUSA:

* BBOJI C KJIaBUATYPhI JAHHBIX B MAaCCUB, COCTOSIIUI U3 mIecTH deMeHToB Tuna TRAIN; 3anucu
JOJIP)KHBI 6BITI> YHOpH,Z[O‘-IeHBI 110 BpeMeHI/I OTHpaBHCHI/IH moe3aa,

* BBIBOJ Ha J3KpaH WH(}OpMaIuu O Tmoe3nax, HAMpaBISIONIMXCS B MYHKT, Ha3BaHHWE KOTOPOTO
BBEJICHO C KJIABUATYPBHIL;

* €CJIM TaKHMX MOE3/I0B HET, BBIIATh HA IUCILIEH COOTBETCTBYIOIIEE COOOIIECHUE.

Bapuanr 9



1. Onucars ctpykTypy ¢ umeHeM TRAIN, coaepkaliyto cieayromue nois:

* Ha3BaHUE MYHKTa HA3HAYECHUS;

* HOMED I10€3/1a;

* BpeMsl OTIIPABIICHUS.

2. Hanucats nporpamMmy, BBITIOJIHSIIOUIYIO CIEAYIOLIUE ACHCTBUSA:

* BBOJ C KJIaBHAaTypbl JAHHBIX B MAaCCHUB, COCTOSIIMI M3 BOCbMHU 3yieMeHTOB Tuna TRAIN;
3aIMCH JIOJDKHBI OBITH YIOPSI0YEHBI IO HOMEPaM MOEe3/I0B;

* BBIBOJ] Ha SKpaH UH(OPMAIIMH O T0e3]1e, HOMEP KOTOPOTO BBEJCH C KJIaBUATYPHI;

* €CJIM TaKUX MOE3JI0B HET, BbIIaTh HA AUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.

BapuanTt 10

1. Onucats ctpykrypy ¢ umeHeM MARSH, copepxariyto cienyromue nos:

* Ha3BaHME HAYAJIbHOIO IIYHKTA MaplIpyTa;

* Ha3BaHUE KOHEYHOIO ITyHKTa MapLIpyTa;

* HOMEp MaplipyTa.

2. Hanucats nporpamMmy, BBITOIHSIOIIYIO CIEAYIOIINE JEHCTBUS:

* BBOJI C KJIABHUATYpbl JJAaHHBIX B MAacCHB, COCTOSIIMI U3 BOCbMHU 31emMeHTOB Tuna MARSH;
3aKcH JOJKHBI ObITh YHOPSAJOUYEHBI IO HOMEPAaM MapLIPYTOB;

* BBIBOJI Ha DKpaH UH(OpPMALIMK O MapUIPyTe, HOMEP KOTOPOTrO BBEJICH C KIIABHATYPHI;

* €CJIM TaKMX MapILIPYTOB HET, BbIIaTh HA IUCILIEH COOTBETCTBYIOIIEE COOOIIECHNUE.

Bapuant 11

1. Onucats ctpykrypy ¢ umeneM MARSH, copepxaiiyto cieayromye nos:

* Ha3BaHME HAYAJbHOIO IIYHKTA MaplIpyTa;

* Ha3BaHUE KOHEYHOIO ITyHKTa MapLIpyTa;

* HOMEp MapuipyTa.

2. Hanucats mporpaMmy, BBITIOJHSIONIYIO CICTYIONTUE ACHCTBUS:

* BBOJI C KJIAQBUATYpbl JJaHHBIX B MAacCHUB, COCTOSIIIMM U3 BOCbMHU 3ieMeHTOB Tuna MARSH;
3aMycH JOJKHBI ObITh YIOPSAJ0YEHBI IO HOMEPaM MapIIpyTOB;

* BBIBOJ] Ha PKpaH MHPOPMAIIMH O MAPIIPyTax, KOTOPble HAUMHAIOTCS WIIM KOHYAIOTCS B MTyHKTE,
Ha3BaHME KOTOPOTO BBEACHO C KJIABHATYPHI;

* €CJIM TAaKUX MapUIpyTOB HET, BBLAATH HA JUCIJIEH COOTBETCTBYIOIIEE COOOIIEHHE.

Bapuaur 12

1. Onucats ctpykrypy ¢ umeHeM NOTE, copepxaiiyto ciieyromue noJs:

* hamumus, UM,

* HoMep TenedoHa;

* JIeHb POXK/IE€HUS (MacCUB U3 TPEX YHUCEI).

2. Hanucats nporpamMmy, BBITOJHSIIOUIYIO CIEAYIOLIUE ASHCTBUSA:

* BBOJI C KJIABUATYPhI TAHHBIX B MacCCUB, COCTOSIIINI U3 BOcbMU 3eMeHTOB Tuna NOTE; 3anucu
JIOJIKHBI OBITH YIIOPSIOUEHBI HO 1IaTaM JHEW POXKIACHHUS,

* BBIBOJI Ha DKpaH UH(OPMAILIMU O YelIoBeKe, HoMep TeslehoHa KOTOPOro BBEJIEH C KIaBHATYPBI;

* €CJIM TAaKOTO HET, BBIJIATh Ha AUCIUIEH COOTBETCTBYIOIIEE COOOIICHNUE.

Bapmuanr 13

1. Onucars crpykTypy ¢ umeHeM NOTE, conepxkatiyto cieayromue moJs:

* pamunus, UMs;

* HoMep TenedoHa;

* JIEHb POXK/IEHUS (MacCUB U3 TPEX YHUCEII).

2. Hanucats nporpaMmy, BBIIOJHSIONIYIO CIEIYIOLIUE ACHCTBUSA:

* BBOJI C KJIABUATYPhI TAHHBIX B MacCUB, COCTOSIIINI U3 BocbMU 3eMeHTOB Tuna NOTE; 3anucu
JIOJKHBI OBITH pa3MeIleHbl HO ali(haBUTY;

* BBIBOJI Ha AKpaH MH(OPMALIUU O JIIOJISAX, YbH JHU POXKACHUS MPUXOJATCS HAa MECSI, 3HaUCHHE
KOTOpOTO BBEJICHO C KJIaBHATYPHI,

* €CJIM TaKUX HET, BbIJATh Ha AUCILIEH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapmuanr 14



1. Onucats ctpykrypy ¢ umeneM NOTE, copepxaiiyto ciieqyromue nos:

* amMumus, UM,

* HOMeDp TenedoHa;

* JICHb POXKICHUA (MacCUB U3 TPEX YHUCEII).

2. Hanucats nporpaMmy, BBITOJHSIONIYIO CIEAYIOIINE ACHCTBUS:

* BBO/I C KJIABUATYyphl JJAHHBIX B MaCCUB, COCTOSIINNA U3 BocbMHU 3iieMeHTOB Thna NOTE; 3anucu
JIOJIKHBI OBIThH YIIOPSIOUEHBI [0 TPEM MEPBEIM udpaM HoMepa TenedoHa;

* BBIBOJ] Ha DKpaH MH(OPMAIIMU O YeIOBEKe, Ubsl (paMIIMs BBEJICHA C KIIaBUATYPHI;

* €CJIM TaKOT'0 HET, BBIJIATh HA AUCILICH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 15

1. Onucats cTpyktypy ¢ umeHeM ZNAK, coneprkaliyro cielyromme mos:

* aMumus, UM,

* 3HaK 30/1aKa;

* ICHb POXKICHUS (MacCUB U3 TPEX YHUCEI).

2. Hanucats mporpamMmy, BBITIOJIHSIOUTYIO CIEIYIOUIUE ACHCTBUS:

* BBOJ C KJIABUATYypPhl IAHHBIX B MACCUB, COCTOSAILUNA U3 BOCBbMU 3JIEMEHTOB THUIIA

ZNAK; 3anucu J0KHBI ObITh YIIOPSIIOYEHBI 110 AaTaM JHEH poKICHUS;

* BBIBOJI Ha DKpaH UH(OPMAIIMK O YeIOBeKe, Ubs (paMIIIKs BBEJIEHA C KIIABUATYPHI;

* €CJIM TaKOT'O HET, BBIJATh Ha JAUCIUICH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanrt 16

1. Onucats cTpyktypy ¢ umeHeM ZNAK, coneprkaliyro cielyromue mos:

* haMumIus, UM,

* 3HaK 30/1aKa;

* IeHb POXKICHUS (MacCUB U3 TPEX YUCE).

2. Hanucats mporpamMmy, BBITIOJHSIOITYIO CIIETYIONTUE ACHCTBUS:

* BBOJ| C KJIABHATYpPhI JAHHBIX B MAaCCUB, COCTOSIIUHN U3 BOCbMU 3neMeHToB Tuna ZNAK; 3anucu
JIOJKHBI OBITH YIIOPSIZIOUEHBI TI0 JIaTaM JTHEH POXKICHUS;

* BBIBOJ] Ha 9KpaH MHGOPMAIUU O JIOJSX, POJUBIIMXCS MOJ 3HAKOM, HAUMEHOBAaHHE KOTOPOTO
BBEJICHO C KJIABUATYPBHI;

* €CJIM TaKUX HET, BBIJATh Ha AUCILUIEH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuanr 17

1. Onucars cTpykTypy ¢ uMeHeM ZNAK, coaeprkalnyro cienyrouue nos:

* hamumus, UM,

* 3HaK 30/1MaKa;

* ICHb POXKJICHUSI (MACCHUB M3 TPEX YUCEN).

2. Hanucats nporpamMmy, BBITOJIHSIIOUIYIO CIIEAYIOLIUE ACHCTBUSA:

* BBOJ C KJIABHATYPHI IAHHBIX B MAaCCUB, COCTOSIIINI U3 BOCbMU deMeHToB Tuna ZNAK; 3anucu
JOJIKHBI OBITH YIIOPSIOUYEHBI 10 3HAKaM 30/1aKa;

* BBIBOJ] Ha 9KpaH MH(GOPMAIUU O JIIOJISIX, POJUBIIUXCS B MECAII, 3HAYEHHUE KOTOPOTO BBEJICHO C
KJIaBUATYPBHI;

* €CIIM TaKWX HET, BBIATh HA IUCIIEH COOTBETCTBYIOIIEE COOOIIEHNE.

Bapuanr 18

1. Omucars crpykrypy ¢ umeHeM PRICE, conepxaniyro ciieqyroniie mos:

* Ha3BaHME TOBAPA;

* Ha3BaHME Mara3uHa, B KOTOPOM IIPOJIAETCs TOBap;

* CTOMMOCTH TOBapa B pyo.

2. Hanucats mporpaMmy, BBINOJHSIONIYIO CIEIYIONINE ACHCTBHS:

* BBOJ C KJIaBUATYpPbI JAHHBIX B MaCCUB, COCTOAIINM 13 BocbMHU 351eMeHTOB Tuia PRICE; 3anucu
JIOJIKHBI OBITH pa3MelleHbl B a1(aBUTHOM MOPSAIKE IO Ha3BaHUSIM TOBApOB;

* BBIBOJ Ha DKpaH MH(OPMAIIMH O TOBApe, HA3BaHUE KOTOPOTO BBEACHO C KIIABHATYPHI;

* €CJIM TaKMX TOBApOB HET, BbIIATh HA JAUCILIEH COOTBETCTBYIOIIEE COOOIIECHHUE.

Bapuanr 19



1. Onucars crpykrypy ¢ umeneM PRICE, conepxaniyto cieayromniie mos:

* Ha3BaHME TOBAPA;

* Ha3BaHME Mara3uHa, B KOTOPOM IIPOJIAETCsl TOBap;

* CTOMMOCTH TOBapa B pyo.

2. Haniucats nporpamMmy, BBITTOJIHSIIOUIYIO CIIEIYIOLIUE ACHCTBUSA:

* BBO/I C KJJaBHATyphl JAHHBIX B MAaCCUB, COCTOSIIUN U3 BocbMU AieMeHTOB Tuna PRICE; 3anucu
JIOJIKHBI OBITH Pa3MEIIEHBI B aI()aBUTHOM TOPSIKE MO0 Ha3BaHUSAM Mara3uHOB;

* BBIBOJ| Ha PKpaH MHQOpPMAIMK O TOBapax, MPOJAIOIIMXCS B MarasuHe, Ha3BaHUE KOTOPOTO
BBEJICHO C KJIABUATYPBHI;

* €CJIM TaKOr'0 Mara3uHa HeT, BbIJIaTh Ha JIMCIUIeH COOTBETCTBYIOIIEE COOOIICHHUE.

Bapuanr 20

1. Onucars cTpykTypy ¢ uMeHeM ORDER, coaepxaiiyto cieayronme moJs:

* PaCUETHBIN CUET TUIATEIIbIINKA;

* paCUeTHBIN CUET MOoJIy4aTelis;

* iepevucisieMas cymma B pyo.

2. Hanucats nporpaMmy, BBITOJIHSIOUIYIO CJIEAYIOLIUE ACHCTBUSA:

* BBOJI C KJIaBHATyphl JAaHHBIX B MAacCHB, COCTOSIIIMK W3 BochbMU 3ieMeHTOB Tuna ORDER;
3alUCU JOJKHBI OBITh pa3MelieHbl B aji(aBUTHOM TMOPSAKE IO pacueTHBIM cyeTam
MJIATENBIIUKOB;

* BBIBOJA Ma HKpaH HHDOpPMALUU O CyMME, CHATOM C pacueTHOro CcYeTa IUIaTelbIINKa,
BBEJICHHOTO C KJIaBHATYPHI;

* €CJIM TAKOT'0 PacCueTHOTO CYeTa HET, BhIJATh Ha JUCIUICH COOTBETCTBYIOIIEE COOOIIECHHUE.

4 1 5 ceMecTphl
Jladoparopnas padora Ne 1. Kiaccnl u 060bekThl B C++

ITocTranoBKka 3agaun

Hanucate mporpammy, B KOTOPOW cCO3JalOTCd M Pa3pylIalOTcs OOBEKThI, OINpPEeIEHHOrO
H0JIb30BaTENEM Kilacca. BBIOIHUTE UCCIIEI0BaHNE BBI30BOB KOHCTPYKTOPOB U IECTPYKTOPOB.

ITopsinok BbINOJIHEHHS PadOTHI

1. Onpenenuth MNOAB30BATENBCKUI KJIACC B COOTBETCTBHUM C BAapUAaHTOM 33JlaHUs (CMOTpPH
MPUIIOKEHUE).

2. OmpenenuTe B KJacce CIEAYIOIIME KOHCTPYKTOPHI: 0€3 mapaMeTpoB, C MapaMeTpamH,
KOIIUPOBAHUS.

3. Onpenenuts B KJIACCe IECTPYKTOP.

4. OnpenenuTh B K1acce KOMIOHEHTHI-PYHKIIMH I TPOCMOTPA M YCTAHOBKH TOJIEH TaHHBIX.

5. Onpenenutsd ykazarenb Ha SK3EMIUIP Kiacca.

6. Hamucatp J€MOHCTPAIIMOHHYIO TIPOTPaMMy, B KOTOPOW CO3JAIOTCS W Pa3pyIIaloTCs OOBEKTHI
I10JIb30BATENBCKOrO KJIacca M KaXKIbIil BBI30B KOHCTPYKTOpPA U JECTPYKTOpA CONPOBOKIAETCS
BBIJIa4€ii COOTBETCTBYIOIIETO COOOIICHUS (KaKOi OOBEKT KaKOW KOHCTPYKTOP WIJIHM JAECTPYKTOP
BBI3BAJI).

7. Iloka3aTe B IporpamMMe UCIOJIb30BaHNE yKa3aTels Ha OOBEKT.

8. JlJabopaTopHas JOJKHA COCTOSATh U3 TPEX (ailioB:

. 3aro10BouHbIi h-¢aiin ¢ onpeaencHreM Kiacca,

Cpp-taiin ¢ peanuzanuen kiacca,

cpp-haiis 1eMOHCTPAIIMOHHON TPOTPAMMBI.

Jlns mpenoTBpallleHuss MHOTOKPATHOTO BKJIIOUEHHS (ailia-3arojioBKa CleIyeT HCIOJIb30BaTh

JUPEKTUBBI MIperpoueccopa
#ifndef STUDENTH
#define STUDENTH



/Il monyns STUDENT.H

#endif
BapuanTbl 3a1anmii.
OHI/IcaHI/ISI YJICHOB - JaHHBIX IT10JIB30BATCIIBbCKUX KJIACCOB

1. OBYYAIOILMICS 6. DK3AMEH

umst — char* umst obyduaronierocst — char*
Kypc — int nmarta — int

nout — int(bool) oreHka — int

4. U3JIEJIVE 9. KBUTAHIIUA

uMs — char™ HOMeEp — int

mmdp — char* nara — int

KOIIM4YecTBO — int cymma — float

7. AJIPEC
numst — char*
yiuna — char*
HOMep joMa — int

10. LEEX

ums — char*
HavaIsHUK — char*
KOJINYECTBO
paborarommx — int

13. CTPAHA

ums — char*
dhopma

npaeienus — char*
wromias — float

2. CIIYXKAILMIA
uMs — char*
BO3pact — int
pabounii crax — int

5. BUBJIMOTEKA
uMs — char*

aBrop — Char*
croumocts — float

8. TOBAP

nMs — char*
KOJIMYECTBO — int
croumocts — float

11. MTEPCOHA
umst — char*
BO3pacT — int
o — int(bool)

14. )KUBOTHOE
ums — char*
Kiacc — char*
cpenHuii Bec — int

3. KAJIPBI

uMs — char*
HOMep 1exa — int
paspsig — int

12. ABTOMOBUJIb
mapka — char*
MOIIHOCTB — int
cronmocs — float

15. KOPABJIb

uMs — char*
BOJOM3MeEIEeHue — int
U1 — char*



JlabopaTopnasi paGora Ne 2. Ileperpyska onepaunuii

OcHoBHOe coiep:kaHue padoThbl.

Onpenenuts U peanu3oBarh kiacc. ONpeaeauTh U peaan30BaTh ONEpalUy HaJ JaHHBIMU 3TOTO
kJacca. HamucaTh ¥ BBIIOJHUTH IpOTrpaMMy MOJIHOTO TECTUPOBAHMSI 3TOTO KJlacca.

ITopsinok BbINOJHEHHS padoOTHI.

1. BoibpaTh Kj1acc B COOTBETCTBUU C BAPUAHTOM.

2. OnpenenuTth ¥ peaau3oBaTh B KIACCe KOHCTPYKTOPBI, NeCTPYKTOp, GyHKImu Input (BBox C
KJIaBUATYphI) U Print (BbIBOA Ha SKpaH), IEPErpy3UTh ONEPAIIHIO IIPUCBANBAHHS.

3. Hanmcarb nporpaMmy TECTUPOBAaHMSI KJIacCa U BBIIIOJIHUTH TECTUPOBAHUE.

4. JlomonHUTH OMNpejeNieHue Kiacca 3aJaHHBIMU Meperpy>KeHHbIMU omepauusMu (B
COOTBETCTBUH C BAPUAHTOM).

5. PeanuzoBatb 3T onepanuu. BbIMOIHUTH TECTUPOBAHUE.

MeToanuyeckue yKasaHus.

1.Knacc peanus3oBarh Kak JUHAMUYECKHl MaccuB. [[is aToro ompezeneHue kiacca JIOJKHO
UMETh CIIEAYIOLIUE TOJIS:

— yKa3aTeJlb Ha Hayajao MacCcHUBa;

— MaKCUMaJIbHBIM pa3Mep MacCHBa;

— TEKYyIIUI pa3Mep MaccUBa.

2. KoHcTpyKTOpHI Ki1acca pa3MeNIaloT MacCUB B MaMATH U YCTAHABJIMBAIOT €r0 MaKCUMAaIbHBIN U
TeKymuid pasmep. /[ 3agaHus MakCMMalbHOIO MacCHMBa HCIOJIb30BATh  KOHCTAHTY,
oTpezeNieMyIo BHE Kiacca.

3. UtoOBl y Bac He BO3HHMKaIO MpoOJeM, aKKypaTHO pabOTalTe ¢ KOHCTAaHTHBIMU OOBEKTaMH.
Harpumep:

* KOHCTPYKTOP KOITUPOBAHUS CIIEYET ONPEAETUTh TaK:

MyClass (const MyClass& ob);

* OTepalfio IPUCBAUBAHUS NTEPETPY3UThH TaK:

MyClass& operator = (const MyClass& ob);
4. Jlns ymoOcTBa peanu3aiu onepanuii-GyHKIUN peaan3oBarh B kiacce private(protected)-
¢byHkuuu, paboTaroliye HEMOCPEACTBEHHO C peanu3aunuedt kiacca. Hampumep, ans kiacca
MHOK€CTBO 3TO MOTYT OBITh Clieytontue ¢ yHKINH:

— BKJIFOUUTH 3JIEMEHT B MHOKECTBO;

— HaWTH 3JIEMEHT U BO3BPATUTh €T0 MHJIEKC;

— YJAJIUTD JIEMEHT;

— OTNpeAENUTh, IPUHAATIEKUT JIU 3JIEMEHT MHOXKECTBY.
VYkazaHHple (YHKIHMU MCIOJNB3YIOTCS B peaju3alMu OOIIeTOCTYIMHBIX (DYHKIUI-oneparuii
(operator).

BapuanTsl 3axaHuii.

1. MHoecTBO ¢ eMeHTamu Trma char. JIomoJHUTENbHO epEerpy3uTh CIASYIOIIHE ONepaIliu:
+ — 106aBUTH dJIEMEHT B MHOKeCTBO(THIIa char + set);

+ — 00beIUHEHNE MHOXKECTB;

= = — mpoBepKa MHOKECTB Ha PABEHCTBO.

2. MHOkecCTBO ¢ 37eMeHTamu Tuma char. JIonmoJHUTEIbHO MEPErpy3UTh CIEIYIONIUE OTICPAIIHH:
- — yIaJIUTh 3JIEMEHT U3 MHOKecTBa (THmna Set-char);

* — mepeceueHrne MHOXKECTB;

< — CpaBHEHHE MHOXECTB.

3. MHOeCTBO ¢ 3jeMeHTamMu Tuia char. J[onoJHUTENBHO MePEerpy3UTh CIEIYIONIUE OTICPAIIHH:



- — yIaJIUTh 3JIEMEHT U3 MHOKecTBa (THmna Set-char);
> — MpoBepKa Ha MOIMHOKECTBO;
I= — mpoBepKa MHOKECTB Ha HEPABEHCTBO.

4, MHuoxecTBO ¢ 3ieMenTaMu Turna char. JIomoJHUTENBHO MEPETPY3HUTh CIIEAYIOIIME OIEPALHH:
+ — 100aBUTH AJIEMEHT B MHOXECTBO (Tura Set+char);

* — HlepeceveHrne MHOXKECTB;

= = — poOBepKa MHOXKECTB Ha PABEHCTBO.

5. MHoOecTBO ¢ 37eMeHTaMu tuia char. JIonoiHUTeTbHO Neperpy3uTh CIeIYIOIUE ONePaLlum:
+ — 100aBUTH JIEMEHT B MHOXecTBO(THMa char + set);

+ — 00bEIUHCHUE MHOXKECTB;

<= — CpaBHEHUE MHOXECTB .

6. MHOKeCTBO ¢ 37eMeHTaMu Tuia char. JIomoiHUTEeTbHO Meperpy3uTh CICIYIOIINE OMCPAIIUH:
> — mpoBepKa Ha IpuHamIekHocTh(char > set);

* — nepeceyeHne MHOXKECTB;

< — mpoBepKa Ha MOJAMHOKECTBO.

7. OpHOHANpABJIEHHBIM CIUCOK ¢ djeMeHTamMu Thma int. J[OMOJHHUTENBHO IEperpy3uTh
CIICTYIOIIHE OTEPAIHH:

+ — 00benuHuTh criuck (list+list);

-- — YIaJIUTh 37eMeHT u3 Havana (--list);

= = — IpoBEpKa Ha PAaBEHCTRBO.

8. OnHOHANpaBIICHHBIA CIHCOK C JJieMeHTaMu Tuma iNt. JIONMOJHUTENBHO TEpPErpy3UTh
CITETYIOIIHE OTEPAIHH:

+ — 100aBUTh eMeHT B Havaio(int+list);

-- — yAanuTh 37eMeHT u3 Havana(—list);

= = — IpoBEpKa Ha PaBEHCTRBO.

9. OmHOHANpaBICHHBIM CIOHCOK C dyeMeHTamu Tuma iNt. JIOMONHHUTETBHO TEPErpy3uTh
CIIETYIOIIUE OMIePAIIUH:

+ — 100aBuThH 3neMeHT B KoHerl (list+int);

-- — yaanuTh dneMeHT u3 kouna (list--);

I= — mpoBepka Ha HEPABEHCTRO.

10. OnHOHampaBlICHHBI CIHUCOK C 3JieMeHTamu THma INt. JIOMOJHUTENBHO Meperpy3uTh
CJIEYIOIINE OTIepallUu:

[] — moctym k 31eMeHTy B 3aaHHOM MO3HUIINHU, HATIPHUMEP:

inti,c;

list L;

c=L[i];

+ — 0OBCIMHUTE JIBA CITHCKA;

= = — mpoBepKa Ha PaBEHCTBO.

11. OnHOHampaBiIEHHBIH CIHCOK C 3JeMeHTaMd Tuma char. J[omoJMHHUTENbHO MEeperpy3uTh
CJeAyIOIKEe ONepaluu:

[] — mocTyn k aneMeHTy B 3aJaHHO# MTO3UIIMH, HAIPHUMED:

int i; char c;

list L;



c=L[i];
+ — 00BeAMHUTH J1BA CIIUCKA;
I= — npoBepka Ha HEPABEHCTBO.

12. Ctek. JIonOTHUTENBHO MIEPErPy3UTh CIEIYIOIINE ONEPAIUU:
+ — 100aBHTh DJICMCHT B CTCK;

— — U3BJIEYb IEMEHT U3 CTEKa;

bool()— mpoBepka, mycToi Jin CTEK.

13. Ouepenp. JonOIHUTETBLHO IEPETPY3UTh CICIYIOIINE OTEPALIUU:
+ — 100aBHUTh DJICMEHT;

— — U3BJIEYb IJIEMEHT;

bool() — mpoBepka, mycrast 11 oYepeib.

14. OpHoMepHBIi MaccHB (BEKTOp) BEIIECTBEHHBIX 4YHCEN. J(OMOJHUTENBHO TMEPErpy3uTh
CJIEIyIOIINE ONepalluu:

+ — cinoxxenue BekropoB (a[i]+b[i] must Beex i);
[] — noctyn no unmekcy;
+ — n06aBuTh yKcio k Bekropy (double+vector).

15. OnnomepHblii MaccuB (BEKTOpP) BEUIECTBEHHBIX YHCEN. JlOMOIHUTENBHO TEperpy3uTh
CIICTYIOIIHE OTEPAIHH:

- — BeiuMTaHue BektopoB (a[i]-b[i] ams Beex 1);

[1 — moctym mo unpekcy;

- — BBIUECTD U3 BekTOpa uucio (vector-double).

16. OpmHoMepHBIH MaccHB (BEKTOp) BEIIECTBEHHBIX dHCeN. JIOMONHUTENBHO MEPErpy3UTh
CIICTYIOIINE OTICPAIIHH:

* — ymuHoxxerue Bekropos (a[i]*b[i] wis Beex i);

[1 — moctym mo unpekcy;

* — YMHOXHUTB BeKTOp Ha uncio (vector*double).

17. OnmHOMepHBIE MaccHB (BEKTOp) BEHICCTBEHHBIX 4YHCEN. JIOMOIHHUTENBHO IEeperpy3uTh
CIICTYIOIIHE OTePaIHH:

— IIPUCBOUTH BCEM AJIEMEHTaM BekTopa 3HaueHue (vector=double);

[] = noctyn mo unzekcy;

= = — mpoBepKa Ha PaBEHCTBO;

I= — mpoBepka Ha HEPaBEHCTBO;

18. JIByxMmepHBIi MaccWB (MaTpuIla) BEHICCTBEHHBIX YHCEN. JlOMOTHUTENHHO NEeperpy3uTh
CIEAYIOLIME OIEpaLNU:

* — YMHOXEHHUE MaTPHII;

* — YMHOXEHHUE MATPHUIIBI HA YUCJIO;

* — YMHOXKEHUE YKCIIa Ha MAaTPUILY.

19. JIByxmepHBIi MaccHB (MaTpHIla) BEUIECTBEHHBIX 4HCEN. J[OMOIHUTENBHO MNEPETrPy3UThH
CJIEAYIOLIME ONIEPALUN:

- — pa3HOCTb MaTpHILL;

- — BBIYECTh U3 MaTPHUILIbI YNCJIO;

= = — IpoBepKa MaTPUI[ HA PABEHCTBO.



20. JIByxmepHbIi MaccWB (MaTpHIla) BEIICCTBEHHBIX YHCEN. JlOMOTHUTENBHO NEPerpy3uTh
CJIEIyIOIINE ONEepaLUu:

= — NPHCBOMUTH BCEM 3JICMEHTaM MaTpullsl 3HadeHue (matr=double);

+ — clI0OKEHUE MaTpull,

+ — CJI0XKHTH MATpHILy ¢ yrciaoM (matr+double).

21. JIByxmepHbli MaccuB (MaTpHIla) BEHICCTBEHHBIX uKCeN. JlOMOTHUTENBHO NEPerpy3uTh
CJEeAYIOIINE ONepaluu:

= = — IpoBepKa MaTpUI] Ha PaBEHCTBO;

++ — TpaHCIOHUPOBATH MATPHUILY.

-- — BBIYECTh U3 BCEX AJIIEMEHTOB MAaTPULIbl EAUHULLY.

JladopaTropnasi padora Ne 3. Ileperpy3ka onepaumuii

1. IMocranoBka 3aga4uu

Hanmcares mporpammy, B KOTOpPOWM CO3JAIOTCA M Pa3pylIalOTCS OOBEKTHI, OMpPEeIEHHOTO
MoJIb30BaTesieM Kiacca. B JaHHOM Kilacce peann3oBaHa Meperpyska onepaTopoB, yKa3aHHBIX B
3agaHud. Bce McxoiHbIe BETMUMHBI TOJDKHBI BBOAUTHCS M3 (haitna (in.txt), a pe3ynbraT JOKeH
OBITh 3amucaH B pe3yabTUpylOmMi Qaitn (out.txt). Popmar daitna HE0oOXOAMMO BHIOpATh
CaMOCTOSITCNILHO (HAmpUMep, TEKCTOBBIM (an in.txt, B KOTOPOM HEOOXOIUMBIC 3HAYCHHUS
MEPEYUCIICHbI Yepe3 3amsiTyio). Mcxonublil (aiia MOXHO cOpMUPOBATH U 3aMOTHUTH BPYYHYIO
C TIOMOUIBIO BHEUTHETO TEKCTOBOTO PEIAKTOPA.

2. IMopsaok BhIMOTHEHUS PadOThHI

1. OnpenenuTh MOTH30BATENLCKAN KIIACC B COOTBETCTBUU C BAPHMAHTOM 33JaHUs (CMOTpPHU
IIPUIIOKEHUE).

2. OmnpenenuTs B KJIacce CIEAYIONINE KOHCTPYKTOPBHI: 0€3 mapaMmeTpoB, ¢ HapaMeTpamH,
KOIHMPOBAHUS.

3. OmnpenenuTs B Ki1acce AECTPYKTOP.

4. Onpenenuth B Kjacce KOMIIOHEHTBHI-QYHKIMM JJIS NMPOCMOTpPa W YCTAaHOBKU TMOJeH
JaHHBIX.

S. B neMoHcTpanMOHHON mporpamMme IOKa3aThb  HCIIOJIb30BAaHME MEPErpyKEeHHbBIX

onepaTopoB. KaxJp1ii BBI30B NMEPErPYKEHHOTO OMEPaTopa JOJHKEH COMPOBOXKAATHCS BblIaue
COOTBETCTBYIOIIETO COOOIEHHS Ha HKPaH.
6. B nemoHcTpanMoHHONW mporpamMme JOJKHBI CO3/1aBaTbCid U pa3pylIaTbCsl OOBEKTHI
I10JIb30BATEIBCKOTO KJIacca M KaXKZblil BBI30B KOHCTPYKTOpPa M JAECTPYKTOpa CONPOBOXKAAETCS
BbIJIayeil COOTBETCTBYIOIIETO COOOIICHUS (KaKoil OOBEKT KaKOW KOHCTPYKTOP WJIM AECTPYKTOP
BBI3BAJI).
JlaGopaTopHast paboTa 0JDKHA COCTOSTH U3 TPEX (HatsIoB:
3aroJIOBOYHBIN h-aiin ¢ onpepeneHneM Kiacca,
Cpp-taiin ¢ peanuzaruen kiacca,
cpp-daiin 1eMOHCTPAIIMOHHONW MTPOTPAMMBI.
BapuanTsl 3axanuii
Onpenenuth Kjacc, B KOTOPOM ONMCATh yKa3aTeslb Ha LieJoe 4ucio. Peann3oBars B 3TOM
KJIacC€ KOHCTPYKTOp M JECTPYKTOp, KOTOPBIH, COOTBETCTBEHHO, BBIJEISIET U OCBOOOXKIaeT
naMaTh Ui ykasarens. lleperpy3uTh uisi TaHHOTO Kilacca OMNEpaTopbl MOTOKOBOTO BBOJA
BBIBOJIA (<<, >>) u X++, >, <. [IpogeMoHCTpHpOBaTh paboTy 0OBEKTOB Ki1acca.
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2. OmpenenuTh Kiacc, B KOTOPOM OIMCaTh MAacCHB 3JIEMEHTOB. Peann3oBaTh B 3TOM Kjacce
KOHCTPYKTOpP, KOTOPBIM 3alOJHSAET MAcCHB CIyYaHBIMHA 3HadeHUsMH. lleperpy3uts s
JJAHHOTO KJIacca oIepaTopbl MOTOKOBOTO BBOJA BbIBOAAa (<<, >>) um omeparopsl ++X, +, -
JIpogemoHcTprpOBaTh PabOTYy 0OBEKTOB Kilacca.



3. OmpenenuTh Kiacc, B KOTopoM omucaTh C-cTpoky u3 25 snemeHTtoB. /loGaBUThH B Kiacc
KOHCTPYKTOP II0 YMOJIYAaHHUIO U KOHCTPYKTOp KonupoBaHus. lleperpy3uts ais gaHHOro Kjiacca
orepaTopsl MOTOKOBOI'O BBOJA BbIBOJA (<<, >>) u omeparopsl ==, +, -. [I[poreMoHCcTpUpOBaTH
paboTy 00BEKTOB KJ1acca.

4. OmpenenuTs KJIacC, B KOTOPOM OIMHKCATh Iieioe 0e33HakoBoe mose. s 00beKTOB TaHHOTO
KJlacca TMeperpy3uTh OINEpalio CI0KEHHUS U CpaBHEHHs. Takke Meperpy3uTb [Uisl TaHHOTO
KJlacca OIepaTopbl MOTOKOBOIO BBOJA BbIBOAA (<<, >>) u omeparopsl X++, ++X, -.
[TponemoHcTprpoBaTh paboTy 0OBEKTOB Kilacca.

5. Omnpenenutsk Kiacc, B KOTOPOM ONMCATh JBa EJIbIX Yucia. JJoOaBUTh B KJIACC KOHCTPYKTOP U
nectpykrop. KoHcTpykTop mnpucBamBaeT moJissM Kiacca ciaydadsble uyuciaa ot 0 mo 10.
JlecTpyKTOp OOHYISIET 9TH YUCIIA U BBIBOAMT COOOIIEHUE HA DKPAH O TOM, YTO OOBEKT «yMep».
[leperpy3uth uist TaHHOTO KJIacca OrepaTopbl MOTOKOBOTO BBOJA BBIBOAA (<<, >>) U ONEPaTOPHI

==, X--, <. IIpogemoHCcTpUpOBaTh pabOTy 0OBEKTOB KJlacca.

6. Ompenenuth kiacc, B KoTopoMm omnucatb C-ctpoky u3 100 cumBosioB. Jl06aBUTH B Kilacc
KOHCTPYKTOp TIO YMOJYaHHUIO, KOTOPBIM IOJDKEH WHHUIIMAIM3UPOBATH CTPOKY CIy4yalHBIMHU
3HaueHUsIMU. [leperpy3uTh A JaHHOTO KJlacca omepaTophl MOTOKOBOTO BBOJA BBIBOAA (<<, >>)
U onepaTropel ==, <, >

7. OmpenenuTh KIacc, B KOTOpPOM OMHCAaTh JBa MOds Ienoro tuma. KoOHCTpykTop IO
YMOJYAHHIO JIOJDKEH WHHUIMAIU3UPOBATh IOJIA CIy4alHBIMH 3HaYeHHsAMH. OmnpenenuThb
npyxecteennbiii (friend) omeparop, KOTOPKIN MO3BOJISET CKIbIBATh M BBIYUTATH IIEJIbIC YHCIIA
1 00BEKTHI TAaHHOTO Kiacca. Takxke meperpy3uTh A JaHHOTO KJIacca OmepaTopbl MOTOKOBOTO
BBOJIa BBIBO/IA (<<, >>).

8. OmnpenenuTh Kiacc, B KOTOPOM OMUCAHBI MOJISI, MPEJCTABISIONINE AaTy (IeHb, MECAIl, TOJ).
Peanu3oBath B Kjlacce€ KOHCTPYKTOpP IO YMOJIYAHUIO, KOTOpBIM WHHULMAIU3UPYET JaTy
CIIy4ailHBIMU 3HAYEHUSIMH, a TaK)K€ KOHCTPYKTOP, KOTOPBIM 3alpallMBaeT JaTy C KJIaBHATYpBHI.
Ileperpy3uts [uist JaHHOTO KJlacca ONEPALUIO +.

9. Co3pmatp KJacc, COCTOSAIMMH W3 JBYX LENBIX YHCEN, KOHCTPYKTOpa M JECTPYKTOpaA.
KoHcTpykTOp nmpucBanBaeT 3TUM 4HciaaM cirydaiiHoe yucio ot -10 go 10. dectpykTop oOHYyIsIeT
TH uMcaa. Ui 3K3eMIUIIPOB 3TOrO Kiacca Meperpy3uTh ONEPALUI0 CIOXKEHHS U BBOJAA U
BBIBOJIA B OTOK (<<, >>)

10. Co3matp kiacc, cocrosimuii u3 ctpoku umHHONW 100 cumBOiOB 1 nByx (yHkmmii. [lepsas
(byHKLUS — MO/ICYET KOJIMYECTBA IPOOEIOB B CTPOKE, BTOPAsE — 3aMEHSIET B CTPOKE CUMBOJIBI «@»
Ha «o». Peann3oBarh B Ki1acce meperpyKeHHbIE ONepaTopbl BBOAa-BhIBO/IA B MOTOK (<<, >>).

11. Co3nate kmacc, COCTOALIMM M3 CTPOKM JUIMHHOW 50 CHMBOJIOB, KOHCTPYKTOpa H
nectpykropa. KOHCTpykTop mpHCBaMBaeT CTpPOKE IPOU3BOJIBHOE 3HaueHHe. JlecTpykTop
o0HyJs1eT cTpoKy. [leperpy3uts oneparuio cloXKeHHs IByX 3K3eMIUIIPOB 3TOT0 Kiacca, a TakkKe
orepauy BBO/Ia-BbIBOJIa B IOTOK (<<, >>).

12. Co3natp kiacc, COCTOSAIIMM U3 IBYX MOJIEH 1enoro Tuna u AByx ¢pyHkuui. [lepas pyHkuums
— 3aMEHsIET MEHBIIIee W3 YHCeN Ha WX CyMMY, BTOpas — 3aMeHseT OoJblliee HAa WX Pa3HOCTh.
[Teperpy3uth oneparuio ClI0KeHHUs ABYX dK3EMIUIIPOB 3TOrO KJlacca, a TAKXKe Olepaluy BBOJA-
BBIBOJIA B MIOTOK (<<, >>).

13. Co3natp Kimacc, COCTOAIIMN W3 ABYX NOJEH HEenoro THMa, (YHKUUU U TEpPerpyKeHHOTO
oneparopa +. DyHKUUSA — BBIUUCIACT pasHUIy 3THX 4ucie, Omneparop BO3BpaIlaeT OOBEKT
JAHHOTO KJjacca, IJe MepBOE YMCIO PAaBHO CyMMeE MEpPBBIX YHUCEN CKJIaIbIBAEMBIX OOBEKTOB,
BTOPOE YHCIIO PAaBHO CyMME BTOPBIX YHMCEJ CKJIAAbIBa€MbIX 00BEKTOB. Ileperpy3uts omneparuto
CJIOKEHMSI IBYX IK3EMILIIPOB 3TOr0 KJIAcca, a TAK)KE ONEpaliii BBOJIa-BbIBOJIA B IIOTOK (<<, >>).

14. HanucaTh meperpyXeHHBIM OnepaTop CpaBHEHHUS (==) U omeparop BbIBoAa (<<) s Kjacca,
COCTOSIIIET0 U3 ABYX 4uces. KOHCTpYyKTOp IO yMOJIYaHHIO B KJIACCE MHULMAIN3UPYET 3TU JBa



4KCJIa, 3HAYCHUSIMU, BBOJUMBIMU C KJIABUATYphl. Takike Neperpy3uTb OnepaTop CIOKEHHUs IS
3K3EMILIAPOB 3TOr0 Kilacca.

15. Co3natp Kilacc, COCTOSIIIMK W3 JBYX MAacCHUBOB IENBIX uHcend M AByX ¢yHkuuid. Ilepas
(GyHKIMS — BBIBOJUT MHHHMAJIbHBIA M3 MaKCUMAIbHBIX JJIEMEHTOB MACCHBOB, BTOpas —
UHUIHAIU3UPYET MACCUBBI CIIydallHBIMH uuciamu. Jlis gaHHOro Kiacca HEOOX0IUMO
MepPErpy3uTh ONEPaTOp MPUCBAaUBaHUS (=) U OTIEPATOP CPABHEHUS (==).

16. Coznatpe ximacc «pumckue uucia» (I, 11, 1, 1V, V, ... X). KoHCTpyKTOp MO0 yMOITYaHHIO
onpezeisieT CllydaiiHoe 3HaueHue. /i 9K3eMINUIIPOB 3TOro KJlacca ONPENEINT NEePErpyKEHHbIE
oTepaTopsl BBOAA-BRIBOAA (<<, >>), a TaKKe apu(PMETUUECKHUE ONEePALIUH.

17. Co3parey kmacc «MaTpuna». KOHCTpYKTOp 3amofiHSET MaTpHIly I[OCIeI0BaTeIbHBIMU
3HaueHussMu ot -10 ¢ marom 1.5. Peanu3oBare B kitacce QyHKIIUU: TPAHCIIOHUPOBAHKE, TTOUCK
MUHUMAJIBHOTO JJIEMEHTa, TMOHCK MAaKCHMAaJIbHOIO »JJEMEHTa, YMHOXEHHE Ha YHUCIO.
[Teperpy3uthb onepaTop BbIBOJA B MOTOK (<<).

18. Co3znate kmacc marpunia. KOHCTpYKTOp 3amofiHSET MAaTpHIy CIydyalHBIMH 3HAYCHHSIMH.
Peanu3oBath B Ki1acce GyHKITUHU: TIOUCK CYMMBI, IIOUCK KOJTMYECTBA OTPHUIIATEIIBHBIX 3JICMCHTOB,
YMHOXeHHe Ha yucio. [leperpy3uth oneparop BbIBO/IA B MOTOK (<<)

19. Co3nate kiacc BekTOp. KOHCTPYKTOp MO YMOJYAaHUIO CO3/IaeT CIIYYalHBI €IMHHYHBIA
BekTop. Omnpenenuth Ais Kiacca MeperpykeHHble (YHKIUU BBOJA M BbIBOJA (<<, >>) H
CJIOXKCHHSI BEKTOPOB, a TAK)KE CO3/1aTh (PYHKIIMH «ITOBOPOT BEKTOpa HA yroi Ay, «oToOpakeHHe
OTHOCHTEJIBHO 33JJaHHOI OCH KOOPJAMHATY

20. Co3math KJlacc W OIMKCATh B HEM yKa3aHHbIC MoJsi. B Kiacce ompenenuts KOHCTPYKTOP, B
KOTOPOM HMHHUIHAIM3UPOBATh TMOJs CIyYalHBIMH, HO pa3yMHBIMH JaHHBIMH. B  Kiacce
OIIPEIETUTh JECTPYKTOP, KOTOPBINA OYyIeT yaausiTh W3 MaMATH BCE IMHAMHYECKH CO3/IaHHBIE B
KJacC mepeMeHHble. Takke Meperpy3uTh OIepaTopsbl CpaBHEHHs (==), MpUCBauBaHusi (=) H
BBIBOZIA B ITOTOK (<<): OBYUAIOIIUICS: ums — char*;kypc — int; mon — int(bool)

21. Co3nath Kj1acc W ONKMcaTh B HEM YKaszaHHbIE Moisd. B kiacce onpenenuTs KOHCTPYKTOp, B
KOTOPOM HMHHIMAIM3UPOBATh TOJNS CIyYalHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kiacce
OTIpPENIeNIUTh JECTPYKTOP, KOTOPBIH OyAeT ylalsiTh M3 NaMsITH BCe TUHAMUYECKH CO3JIaHHBIC B
KJlacC repeMeHHble. Takxke meperpy3uTh OINepaTopbl CpaBHEHUs (==), NMpUCBauBaHUA (=) U
BbIBO/Ia B MOTOK (<<): UBJIEJIME: ums — char*; mm¢p — char*; konuuectso — int

22. Co3naTh KJIacC M ONMCaTh B HEM yKa3aHHBIE MOJS. B kiacce ompenenuTs KOHCTPYKTOp, B
KOTOpPOM WHMIMAJIU3UPOBATh IIOJI CIydyallHbIMHM, HO pPa3yMHBIMHM JaHHbIMH. B Kkiacce
OTIPEACNUTh JIECTPYKTOP, KOTOPBIM OyAeT ynanaTh U3 MaMaTH BCe AMHAMUYECKU CO3JaHHBIE B
KJacc mepeMeHHble. Taxke Meperpy3uTb OnepaTropbl CpaBHEHUsS (==), MpUCBauBaHUA (=) U
BbIBOJIA B OTOK (<<): AJ/IPEC: ums — char*; ynumna — char*; Homep moma — int

23. Co3math Kjacc ¥ OomHcaTh B HEM yKa3aHHBIE MOjsl. B kiacce onpenenuTh KOHCTPYKTOp, B
KOTOPOM WHHIIMATU3UPOBATh IIOJISI CIydalHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kiacce
OTIPEAICITUTh JECTPYKTOP, KOTOPBIM OyAeT ynanaTh W3 MaMiTH BCe AMHAMHUYECKU CO3JaHHBIC B
KJlacc nepeMeHHble. Takxke Meperpy3uTh OINepaTtopbl CpaBHEHHUs (==), IMpuUcBauBaHUs (=) U
BbIBO/Ia B IOTOK (<<): [IEX: ums — char*; HauansHuk — char*; konuyectBo padoTarommx — int

24. Co3nath KJ1acc W OMHCaTh B HEM yKazaHHBIE IMOJIs. B Kimacce ompenenuts KOHCTPYKTOD, B
KOTOPOM HMHHULMAIN3UPOBATh MO CIy4alHBIMHM, HO pa3yMHBIMH JaHHBIMH. B Kiacce
OIPENIEIUTh JECTPYKTOP, KOTOPBIN OyAeT ylansaTh U3 NaMsITH BCe TUHAMUYECKH CO3[JaHHBIC B
KJlacC InepeMeHHble. Takxke IMeperpy3suTb OIepaTopbl CpaBHEHHUs (==), IpUCBaWBaHUS (=) U
BbIBO/Ia B IOTOK (<<): CTPAHA: nms — char*; ¢popma npasnenust — char*; momans — float

25. Co3naTh KJ1acc W OMMcaTh B HEM YKa3zaHHbIE MMOJis. B Kiacce ompenenuts KOHCTPYKTOD, B
KOTOPOM HMHMIMAJIU3UPOBATh TMOJS CIydyalHBIMM, HO pPa3yMHBIMH JaHHbIMH. B Kiacce
OTIPENIeNIUTh JECTPYKTOP, KOTOPBIN OyAeT ynalsiTh M3 MaMsITH BCe TUHAMUYECKH CO3JIaHHBIC B



KJlacC InepeMeHHble. Takxke INeperpy3suTb OIepaTopbl CpaBHEHHUs (==), IpUCBaWBaHUS (=) U
BbIBOIA B IOTOK (<<): CJIYIKAIIINU: ums — char*; Bo3pact — int; pabouuii ctax — int

26. Co3aTh KJIacC M ONKMCaTh B HEM YKa3aHHBIC IOJs. B Kiacce ompenenuTh KOHCTPYKTOpP, B
KOTOPOM HMHHUIMAJIM3UPOBATh MOJSI CIyYalHBIMH, HO pa3syMHBIMH JaHHBIMH. B  Kiacce
OIPENICIIUTh JECTPYKTOP, KOTOPBIH OyAeT ynalsaTh M3 MaMsITH BCE TUHAMHYCCKH CO3JIaHHBIC B
KJIacC MepeMeHHble. Tarkke Meperpy3uTh OIepaTophbl CpaBHEHHs (==), MpUCBauBaHus (=) H
BbIBOIa B OTOK (<<): BUBJIMOTEKA: ums — char*; aBrop — char*; croumocts — float

27. Co3nath KJIacc W ONMKMCaTh B HEM YKa3zaHHbIC MOJis. B Kiacce ompeaenuTh KOHCTPYKTOp, B
KOTOPOM HMHHULMAIN3UPOBATh MO CIy4alHBIMH, HO pa3yMHBIMH JaHHBIMH. B  Kiacce
OIIPENIENIUTh NECTPYKTOP, KOTOPBIH OyAeT ynalsiTh W3 MaMITH BCe TUHAMHYECKH CO3JIaHHBIC B
KJlacC InepeMeHHble. Taxke Neperpy3uTb OIEepaTopbl CpaBHEHUs (==), IpuUcBauBaHuA (=) U
BbIBOJIA B 1TOTOK (<<): TOBAP: ums — char*; konuuectBo — int; croumocts — float

28. Co3math KJlacCc W OIMKCATh B HEM yKa3aHHbIC MoJsi. B Kiacce ompenenuts KOHCTPYKTOP, B
KOTOPOM HMHHUIMAIM3UPOBATh TOJS CIIy4alHBIMH, HO Ppa3yMHBIMH JaHHBIMH. B Kiacce
ONPENIETUTh JIECTPYKTOP, KOTOPBIN OyleT ynaisaTh U3 MaMsITH BCE JUHAMUYECKU CO3JaHHBIC B
KJacc TepeMeHHble. TakKe Meperpy3uTh ONEpaTopsl CpaBHEHHWs (==), mpucBauBaHus (=) U
BbIBOIa B OTOK (<<): [IEPCOHA: ums — char*; Bo3pact — int; o — int(bool)

29. Co3path Kjacc M OmucaTh B HEM YKa3aHHbIE MOJs. B kiacce omnpenenuTs KOHCTPYKTOp, B
KOTOPOM HMHHILMAIM3UPOBATh IO CIyYalHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kiacce
OTIPEACNIUTh ECTPYKTOP, KOTOPBIM OyAeT ynanaTh U3 MaMaTH BCe AUHAMUYECKU CO3[aHHBIC B
KJlacC nepeMeHHble. Takxke meperpysuTh OIlepaTopbl CpaBHEHUs (==), NpUCBauBaHUs (=) U
BbIBOJIA B 1OTOK (<<): JKUBOTHOE: ums — char*; knacc — char*; cpeanuii Bec — int

30. Co3pmaTh Ki1acc M OMHMCaTh B HEM YyKa3aHHbIE MOJIA. B kiacce ompenenuTs KOHCTPYKTODP, B
KOTOpPOM WHMIMAJIU3UPOBATh IIOJI CIydallHbIMHM, HO pPa3yMHBIMM JaHHbIMH. B Kiacce
OTIPEAENUTh JECTPYKTOP, KOTOPBIM OyAeT ynandaTh U3 MaMsaTH BCE AMHAMUYECKU CO3JaHHBIE B
KJlacc nepeMeHHble. Takke Neperpy3uTb OorepaTtopbl CpaBHEHHUS (==), NpUCBauBaHUA (=) U
BbIBOJIA B OTOK (<<): KAJIPbI: nums — char*; Homep nexa — int; paspsin — int

31. Co3nath Kjlacc W omucaTh B HEM yKa3zaHHBIE ToJis. B kiacce ompenenuTs KOHCTPYKTOD, B
KOTOPOM WHHIIMATU3UPOBATh TIIOJIS CIydalHBIMH, HO pPa3yMHBIMH JIaHHBIMH. B Kiacce
OTIPEAICNIUTh JECTPYKTOP, KOTOPBIM OyAeT ynanaTh W3 MaMsaTH BCe AMHAMUYECKU CO3JaHHBIC B
KJlacC repeMeHHble. Takxke meperpy3uTh OIepaTopbl CpaBHEHMs (==), MpHUCBauBaHUA (=) U
BbIBOJIA B TOTOK (<<): DK3AMEH: ums obGy4atomierocst — char*; gata — int; orenka — int

32. Co3path Kiacc M OMMCaTh B HEM yKa3aHHbIEC Mol B Kiacce ompeneinTs KOHCTPYKTOD, B
KOTOPOM HHHUIMAIU3UPOBATh MO CIy4yallHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kiacce
OTIPE/ICNTUTh JECTPYKTOP, KOTOPBI OYAET yAalsiTh U3 MaMSATH BCE JUHAMHYECKH CO3/IaHHBIC B
KJ1acc TepeMeHHble. Tarke Meperpy3uTh ONMEpaTopbl CpaBHEHHs (==), HpHCBauBaHHA (=) U
BbIBOJIA B 1OTOK (<<): KBUTAHIIUA: Homep — int; nata — int; cymma — float

33. Co3naTh Klacc W OmucaTh B HEM yKa3aHHBbIC MOJsA. B kiacce onpenenuTh KOHCTPYKTOp, B
KOTOPOM HMHHITMAIM3UPOBATh TOJSI CIy4alHBIMH, HO pa3yMHBIMH JaHHBIMH. B  Kkiacce
OTIPEACIUTh JECTPYKTOP, KOTOPBIM OyAeT ynanaTh M3 MaMiTH BCe AMHAMUYECKU CO3JaHHBIC B
KJlacc repemMeHHble. Takxke meperpysuTh OINepaTopbl CpaBHEHUs (==), mpHUCBauBaHUs (=) U
BbIBOIa B IOTOK (<<): ABTOMOBMWJIb: mapka — char*; momrHocTs — int; croumocts — float

34. Co3naTh Kjacc M ONHUCAaTh B HEM YyKa3aHHbIe Mosd. B kiacce ompenenuTs KOHCTPYKTOp, B
KOTOPOM HMHULMAIN3APOBATh MOJS CIy4alHBIMHM, HO pa3yMHBIMH JaHHBIMH. B  Kiacce
OIPENIENIUTh JECTPYKTOP, KOTOPBIN OyAeT ylalsTh U3 NaMsITH BCe TUHAMHYECKH CO3JIaHHBIC B
KJlacC InepeMeHHble. Takxke INeperpy3suTb OIepaTopbl CpaBHEHHUs (==), IpUCBaWBaHUS (=) U
BbIBOIa B OTOK (<<): KOPABJIb: ums — char*; Bogousmerienue — int; Tum — char*



35. Co3maTth Ki1acC M OINMKCATh B HEM YKa3aHHbIE MOJIsA. B Kiacce ompeaeauTbh KOHCTPYKTOD, B
KOTOPOM HHHUIMAIM3UPOBATh TOJS CIIy4alHBIMH, HO Ppa3yMHBIMH JTaHHBIMH. B Kiacce
OTIPECIUTE JIECTPYKTOP, KOTOPBIH OYAEeT yoaisiTh U3 MAMSITH BCE JUHAMHYECKU CO3/IaHHBIC B
KJ1acc TepeMeHHble. TakKe Meperpy3uTh ONEpaTopsl CpaBHEHHWs (==), NMpUcBauBaHus (=) U
BbIBO/Ia B OTOK (<<): [IPOLIECCOP: na3Banue — char*; sacrora — float; niena — float

36. Co3maTh Kjacc M OmucaTh B HEM yKa3aHHBIC MOs. B kiacce ompeaenuTh KOHCTPYKTOP, B
KOTOPOM HMHHULHMAIN3APOBATh TOJS CIy4alHBIMH, HO pPa3syMHBIMH JaHHBIMH. B Kiacce
OIIPENIEIUTh NECTPYKTOP, KOTOPBIN OyAeT ynalsTh W3 MaMITH BCE TUHAMHYECKH CO3JIaHHBIC B
KJlacC nepeMeHHble. Takxke INeperpy3suTb OIlepaTopbl CpaBHEHHUs (==), INpUCBauBaHUS (=) U
BbIBOJIA B 1OTOK (<<): [IPE3UJIEHT: ums — char*; crpana — char*; momnepsxka Haceixenust % —
float

37. Co3naTh KjlacC W OmucaTh B HEM yKa3aHHbIEe MOJs. B kiacce onpenenuTs KOHCTPYKTOp, B
KOTOPOM WHHIIMAIU3UPOBATh IIOJIS CIydYalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OTIPEACIUTh JECTPYKTOP, KOTOPBIM OyAeT ynaisaTh W3 MaMsITH BCE TUHAMHYECKH CO3/IaHHBIE B
KJlacC nepemeHHble. Taxke Neperpy3uTb OINEpaTopbl CpaBHEHUs (==), NpUCBauBaHUA (=) U
BbIBOJIa B 1TOTOK (<<): BBIBOPBI: yupexnenue — char*; kanauaarer — char*; pacxomsr — int

38. Co3zath Ki1acc M ONMUCaTh B HEM YKa3aHHBIC MOJis. B Kiacce ompenenuTh KOHCTPYKTOP, B
KOTOPOM HMHHUIMAIM3UPOBATh IMOJSI CIyYalHBIMH, HO pa3yMHBIMH JaHHBIMH. B  Kiacce
OIPENIEIIUTh JECTPYKTOP, KOTOPBIA OyAeT yaalsTh M3 MaMITH BCE TUHAMHYCCKH CO3JaHHBIC B
KJIacC MepeMeHHble. Tarkke Meperpy3uth OIepaTropbl CpaBHEHHs (==), MpUCBauBaHUs (=) U
BBIBOZIA B ITOTOK (<<): YUEHBIN: ums — char*; mayka — char*; rozsr otkpsituii — short[];

39. Co3naTh Kjacc M omucaTh B HEM YyKa3aHHbIe mosid. B kiacce ompeaenuTbs KOHCTPYKTOp, B
KOTOPOM HHMIMAJIU3UPOBATh IOJIS CIydyallHIMM, HO pPa3yMHBIMHM JaHHbIMH. B Kkiacce
OTIpPENIeNIUTh JECTPYKTOP, KOTOPBIN OyAeT ynalsiTh U3 MaMsITH BCe TUHAMUYECKH CO3JIaHHBIC B
KJlacC nepeMeHHble. Taxxke meperpy3uTb OIepaTopbl CpaBHEHHUs (==), IMpUCBauBaHUS (=) U
BbIBO/Ia B OTOK (<<):CTATDbSI: Ha3Banue — char*; konudectBo ctpok — short; arop — char*

40. Co3maTh KJ1acC W OIKCaTh B HEM yKa3aHHBIE TOJIA. B Kitacce ompenenuTh KOHCTPYKTOP, B
KOTOPOM HMHHUIHAJIM3UPOBATh MOJsI CIyYalHBIMH, HO pa3yMHBIMH JaHHBIMH. B  Kiacce
OTIPENIETUTh JIECTPYKTOP, KOTOPBIM OyIeT yAalsiTh U3 MaMsITH BCE JUHAMUYECKH CO3JaHHBIC B
KJacC mepeMeHHble. Takke Meperpy3uTh OIepaTopbl CpaBHEHUs (==), NMpUCBaWBaHUs (=) U
BbIBOIa B OTOK (<<):ITPA3J/IHUK: nHa3Banue — char*; nara — date; menro — char*

41. Co3nmaTh Kjacc M ONMUCAaTh B HEM yKa3aHHBIC Mois. B kiacce omnpeaenuTh KOHCTPYKTOP, B
KOTOPOM HHHIIMAIM3UPOBATh MO CIAy4alHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OTIPENICIIUTh JECTPYKTOP, KOTOPBIN OyAeT ynalsiTh W3 MaMITH BCE TUHAMHYCCKH CO3JIaHHBIC B
KJlacc nepemMeHHble. Takxke Meperpy3uTh OINepaTopbl CpaBHEHHUs (==), IMpUCBauBaHUs (=) U
BbIBO/Ia B OTOK (<<):KOHTPOJIbHASI: npenmer — char*; cnoxHnocTts% -short; nara — date

42. Co3pmaTh Kiacc M OMMCaTh B HEM YyKa3aHHbIE MOJis. B Kiacce ompenenuTs KOHCTPYKTOD, B
KOTOpPOM WHMIMAJIU3UPOBATh IIOJI CIydyallHbIMHM, HO pPa3yMHBIMM JaHHbIMH. B Kiacce
OTIPEACNUTh JIECTPYKTOP, KOTOPBIM OyAeT ynanaTh U3 MaMaTH BCe AMHAMUYECKU CO3JaHHBIE B
KJlacc IepeMeHHble. Taxke Meperpy3uTb ONepaTropbl CpaBHEHUsS (==), NMpUCBaMBaHUA (=) U
BBIBOJIA B MOTOK (<<): PABOUMI: ums — char*; Bospact — int; paGounit crax — int

JlabopaTopnasi paGora Ne 4. HaciienoBanue u BUPTyaJibHble GyHKINH

OcHoOBHOe coep:kaHue padoThI.

Hanucares mporpamMmy, B KOTOPOH cO3aeTcss Mepapxusi KJIaccoB. BKIOUMTH moiauMopdHbIe
OOBEKTHl B CBA3aHHBIM CIMCOK, MCIOJb3ysd CTaTUYECKME KOMIIOHEHTHl Kiacca. I[lokazaTh
UCTIOJIb30BaHUE BUPTYAIBHBIX (DYHKITUI.



ITopsinok BbINOJHEHHS padoOTHI.

1. OmnpenenuTh HEPApPXHUIO KIACCOB (B COOTBETCTBHH C BAPUAHTOM).

2. OnpenenuTh B KJIACCE CTATHYECKYIO KOMITIOHEHTY - yKa3aTelb Ha Ha4ajlo CBS3aHHOTO CITMCKA
00BEKTOB U CTAaTHUECKYIO (DYHKIIHIO JUIS TPOCMOTpa CIHCKA.

3. PeanmmzoBath Kiacchl.

4. Hamwmcarh JEMOHCTPAIIMOHHYIO TPOTPaMMy, B KOTOPOH CO3/alOTCS OOBEKTHI PA3THUHBIX
KJIACCOB M MTOMENIAIOTCS B CIIHCOK, ITOCIIE YEro CIIUCOK MPOCMATPUBACTCSI.

MeToauuecKkue YKa3zaHnusl.

1. Jlns ompeneneHuss HEpapXud KJIACCOB CBS3aTh OTHOIICHWEM HACIICJOBAHHS KJIACCHI,
NPUBEJICHHBIC B 3a/laHUM. V3 MepeyrcieHHbIX KJIACCOB BHIOPATh OJWH, KOTOPBIA OYIET CTOSATH
BO IJIaBE HEepapXuu. ITO aOCTPAKTHBIN KJIacc.

2. OnpenenuTh B KJIACCax BCE HEOOXOAUMBIC KOHCTPYKTOPBI U IECTPYKTOP.

3. KommnoHeHTHBIC JaHHBIC Kilacca crienuduiupoBaTh kak protected.

4. Tlpumep onpeaencHus CTATUISCKUX KOMIIOHEHTOB:

static person* begin; / yka3arens Ha HA4aJIO CIHCKA

static void print(void); // mpocmoTp crmcka

5. Crarnueckyr0 KOMIIOHEHTY-JaHHOE WHHIIMAIU3UPOBATh BHE OIpPEICICHHUS Kiacca, B
r106anpHO obsacTu.

6. Jlnst noGamieHHss OOBEKTa B CIHUCOK MPEAYCMOTPETh METOJ Kilacca, T.e. OOBEKT caMm
nobasiset cebs B criucok. Hanmpumep, a.Add() — oobekT a qobasiseT cedst B CIIUCOK.

7. BxmodyeHne 00bEKTa B CIHCOK MOYHO BBITIONHSTH NIPU CO3JaHUHM OOBEKTA, T.€. TOMECTHUTH
orepaTopbl BKIIOYCHHUSI B KOHCTPYKTOpP. B ciydae mepapxuu KIaccoB, BKJIFOUEHHE OOBEKTa B
CIIUCOK JIOJDKCH BBITIONHATH TOJBKO KOHCTPYKTOp 0a3oBoro kmacca. Bbl  JOKHBI
MPOJEMOHCTPUPOBATH 00a ITUX CIOco0a.

8. Cnucok nmpocMaTpuBaTh MyTEM BBI30Ba BUPTYATBHOTO MeTO1a SNOW KaX10r0 00beKTa.

9. CraTuyueckuii METOJI IPOCMOTpPA CITUCKA BBI3BIBATh HE UYepe3 0OBEKT, a uepe3 KJacc.

10. OmpenenieHre KIIACCOB, WX peaM3aIdio, JEMOHCTPAIIMOHHYIO MPOTPaMMYy ITIOMECTHTH B
OTJENbHBIC (haiIIbI.

BapuanTsl 3a1aHui .

Ilepeyensb ki1accoB:

oOyyJaromuiics, penoaBarelib, MepcoHa, 3aBKaQeapoi;

CIIy)Kalllui, IepcoHa, pabounii, HHKEHED;

pabouwii, KaJipbl, HHXKEHED, aIMHHHCTPAIIHS;

JeTallb, MEXaHU3M, U3JIeNHe, y3ell;

OpTraHM3aIys, CTPaxoBas KOMIIAHHUS, CYIOCTPOUTEIbHAS KOMITAHUS, 3aBOI;
JKypHaJI, KHUTA, IEYaTHOE U3JaHue, YUSOHUK;

TECT, 9K3aMeH, BBITYCKHOW YK3aMEH, UCTIBITAHUE;

MECTO, 00J1aCTh, TOPOJI, METAIOJIHC;

UTPYIIKA, TPOIYKT, TOBAP, MOJIOYHBIH IMPOJTYKT;

0. kBUTaHIIMS, HAKITIAHAS, JOKYMEHT, YEK;

11. aBTOMOOMIIB, TIOE31, TPAHCIIOPTHOE CPEICTBO, IKCIIPECC;

12. nurarens, NIBUTaTellb BHYTPEHHETO CTOPAHUs, TU3ENb, TypOOPEAKTUBHBIN JBUTATE;
13. pecniy6iinka, MOHApPX¥sI, KOPOJIEBCTBO, TOCYAapPCTBO;

14. MaexonuTaIIKe, MTAPHOKOMBITHBIC, IITUIILI, )XKUBOTHOE;

15. xopabmb, mapoxo1, MapyCHUK, KOPBET.

16. s6m0K0, PpyKT, OaHaH, IEPCUK

17. noxtop, KaHaUAAT, 3BAHUE, TOIECHT

18. 6oTuHKH, 00YBB, TAIIOYKH, CATIOTH

BOooo~NoORWDNE

JlabopaTopnasi paGora Ne 5. Mepapxusi 00bexToB M rpynna. Ureparopsl.



OcHoBHoOe coaepkaHue padoThbl.

[TomryunTh NPAKTUYECKUE HABBIKA CO3JIaHUS OOBEKTOB-TPYII M HUCIHOJIB30BAHUS METOOB-
UTEPaTOPOB.

OcHOBHbBIE TCOPETHYECCKUE CBCACHUS.

a. I'pynna.

['pymnmna — 310 00BEKT, B KOTOPBIN BKIIOYEHBI Ipyrue 00beKThl. OObEKTHI, BXOASIINE B TPYIIILY,
HA3BIBAIOTCS DJIEMEHTAMU TPYIIIBL. DIEMEHTBI TPYIIEI, B CBOIO 04€PE/Ib, MOTYT OBITH TPYIIIION.
[Ipumepsl rpymi:

1. OKHO B MHTEPAaKTUBHOW MpOrpaMMe, KOTOpOe BIaJeeT TAaKUMH SJIEMEHTaMH, KaK MO
BBOJAa M pEIAKTUPOBAHUS JaHHBIX, KHOIKH, CIUCKH BBIOOpa, IMAJOrOBbIE OKHAa M T...
[TpuMepaMu TaKMX OKOH SIBISIFOTCS OOBEKTHI KJIACCOB, MOPOKICHHBIX OT a0CTPAKTHOTO Kjacca
TGroup( TDeskTop, TWindow, TDialog) B uepapxuu kiaccoB Oubnuorexku Turbo Vision, u
00BEKTHI KJIaccoB, TopoxaeHHBIX 0T TWindowObject B nepapxuu kiaccoB oubimoreku OWL.
2. Arperar, cocTosIIMiA U3 6oJiee METKUX Y3JI0B.

3. Oropon, cocTosImuid U3 paCTeHUH, CUCTEMBI MTOJIMBA U TUTAHA BHIPALBAHHUS.

4, Hekas opranmszanuonnas crpykrypa (Hampumep, OAKVYJIBTET, KA®EJPA,
CTYAEHUYECKAS I'PVIIIIA).

Mp1 moHHMaeM TpyYIy KakK Kjiacc, KOTOPbIH HE TOIBKO XPaHUT OOBEKTHI IPYTHX KIACCOB, HO U
o0aaeT COOCTBEHHBIMU CBOWCTBaMH, HE BBHITEKAIOIIUMH U3 CBOMCTB €T0 2JIEMEHTOB.

['pymnmna naet BTOpoit BuA uepapxuu (MEpBbIN BUl — HepapXusl KJIACCOB, MOCTPOSHHAs HA OCHOBE
HACJIEIOBAHMSI) — UEPAPXUI0 OOBEKTOB (MEpapXHUIO THUIIA 11€7I0€/4acTh), IOCTPOSCHHYIO Ha OCHOBE
arperaryH.

PeanuzoBath rpynmny MO>KHO HECKOJIBKMMHU CITIOCOOAMH:

1. Knacc “rpynma” coAEp>HUT MO JaHHBIX OOBEKTHOTO THUMA. TakuMm o0pa3oM, OOBEKT
“rpynma”’ B KadecTBE MAHHBIX COJIEPKUT IJIMOO HEMOCPEICTBEHHO CBOM JJIEMEHTHI, JHOO0
yKa3aTellu Ha HUX

class TWindowDialog: public TGroup

{

protected:

TlnputLine inputl;

TEdit editl;

TButton button1;

/*npyrue 4neHsl knacca*/

h

Taxoli cioco6 peanuzaiuy rpynmnsl ucnonsiyercs B C++Builder.

2. I'pynna conepxut uieH-gaHHoe last Tuma TObject®, KoTOphI yKa3plBaeT Ha Haydauo
CBA3aHHOI'O CIIMCKa O6’I)GKTOB, BKJIFOYCHHBIX B I'pYIIITY. B stom ci1ydae 00BEKTHI JOJDDKHBI UMCTh
nose next tuna TObject*, yka3piBarolee Ha CieAyOUIMi 3MeMeHT B crucke.Takoit crmoco®
UCIIOJIB3YETCs NpH peanu3zanuu rpynn B Turbo Vision.

3. Co3paercs CBA3aHHBINM CIIUCOK CTPYKTYyp Thmna Tltem:

struct Tltem

{TObject* item;

Tltem™* next;};

[Tone item yka3piBaeT Ha OOBEKT, BKIIOUCHHBIN B Tpymmy. ['pynma comepkut mose last tuma
Tltem *, koTOpo€ yKa3pIBaeT Ha HAYAJIO CBSA3aHHOTO CIHCKa CTPYKTyp Tuma Tltem.

Ecnu HEoOXomuM OCTYI 3J€MEHTOB TPYHIBI K €€ MOJIsIM M MeTonaM, o0bekT Tuma TObject
JIOJKEH HMMeTh moyie owner Tuma TGroup*, KOTOpoe YyKas3blBaeT Ha COOCTBEHHHKA 3TOTO
3JIEMEHTA.



MeTo/bl TPYIIIIbI.

Hmeercs 1Ba MeTOAA, KOTOPbIE HEOOXOAUMBI [T ()yHKIIMOHUPOBAHUS TPYIIIBL:
1) void Insert(TObject* p);

BceragiisieT anemeHT B rpyniny.

2) void Show();

[To3BoNsI€T IPOCMOTPETH IPYIITY.

KpOMe OTOr0 rpy1mma MOXET COACPKATH CICAYIOUNIUC MECTOBbI:
1) int Empty();

HOKEBBIB&GT, €CTb JIU XOTS OBl OAVH 3JIEMCHT B I'pYIIIIC.

2) TODbject* Delete(TObject* p);

Y,Z[aJ'IHeT OJIEMEHT U3 I'PYIIIBI, HO COXPAHACT €I'0 B IIaMsTH.

3) void DelDisp(TObject* p);

Y,Z[aH}IeT QJICMCHT U3 I'PYHIIbI U U3 ITaAMATH.

b. Hepapxus o6vexmos.

Hepapxus KiIaccoB €CTh HEpapxus IO IPUHLUILY HACJIEIOBaHMs, T.€. THIA ‘“ITO €CTh
pa3sHOBHJIHOCTh Toro”. Hampumep, “pabouuii ecTh pa3HOBHIHOCTH TEPCOHBI’, “aBTOMOOWIIB”
€CTh Pa3HOBUJHOCTH “TPAHCIIOPTHOIO CpeACcTBa”’. B oTiamuue oT 3TOr0 Mepapxmusi 00beKTOB —
3TO HepapxXus IO NPUHUUIY BXOXJIEHHs, T.€. TUNA ‘“3TO ecTb 4YacTh Toro’. Hampumep,
“ycraHOBKa — 4acTb 3aBoja”, “IBUraTeNs’ — 4acThb “‘aBToMoOMis”. Takum oOpa3oM, 0OBEKTHI
HUJKHETO YPOBHSI MEPApXUM BKIIOYAIOTCA B OOBEKTHI 00J€€ BBICOKOIO YPOBHS, KOTOpbIE
ABJISIOTCA JUIs1 HUX TPYIIION.

C. Hmepamop.

Htepartopbl 1MO3BOJSIOT  BBINOJHATH HEKOTOpbIE JAEWCTBUS Ul KaXIOrOo  AJIEMEHTa
OTIpeielIeHHOro Habopa 1aHHBIX.

For all aremenmos nabopa { oeiicmsus}

Takoil mukn mMor Obl ObITH BBIMOJHEH ISl BCcero Habopa, Hampumep, uToObl HameyaTaTh BCE
AJIeMEHThl Habopa, WIM MOI Obl HMCKaThb HEKOTOPBIH 3JIEMEHT, KOTOPBIA YIOBJIETBOPSIET
OTIpeICIEHHOMY YCIIOBHIO, U B TOM CITy4ae TaKOM ITUKJI MOXET 3aKOHYHUTHCSA, KaK TOJIBKO OyAeT
HaliieH TpeOyeMblil JIEMEHT.

Msl  OynmeM paccMaTpuBaTh HTEpaTOphl KaK CHENHANbHBIE METOMABI  Kiacca-TPYIIIbL,
MO3BOJISIIOIINE BHITIOJHATh HEKOTOPBIE JACHCTBUA IS BCEX OOBEKTOB, BKIIOYEHHBIX B TPYIIY.
[Tpumepom ureparopa sBISETCS METO Show.

Ham Obl xoTenoch MMeTh TaKOH HTepaTop, KOTOPBIA IMO3BOJSUT Obl BBIMOJHATH HAaJ BCEMH
DIIEMEHTAMU TPYIIbBI JASHCTBUS, 3aJaHHBIE HE OJHUM W3 METOJOB OOBEKTa, a MPOU3BOJILHOM
GyHKIMEH Moap30BaTeNs. Takol uTepaTop MOKHO PEaIM30BaTh, €CIU 3Ty (DYHKIIUIO MTepeaaBaTh
eMy uepe3 yKazaTelslb Ha (PyHKIHIO.

OmnpeneniM THIT yKa3aTens Ha QYHKIHIO CIIeTyIOLIUM 00pa3oM:

typedef void(*PF)(TObject * < dononrnumenvuvie napamempoi>),

OyHKMsA UMeeT o0s3aTenbHbIi napamerp tima TObject nnn TObject*, yepe3 koTopelit eii nepeaaeTcst 00BEKT, IS
KOTOpPOT'0 HEOOXOJMMO BBITIOIHUTH OIIpE/IeTIeHHbIE JICHCTBHSI.

Mertoa-utepaTop 0OBSBISIETCS CIEAYIOIIUM 00pa3oM:

void TGroup::ForEach(PF action, < donoanumenvnvie napamempor >);

e

action — eMHCTBEHHBIN 00A3aTENBbHBIN MTapaMeTp-yKa3aTesb Ha (QYHKIMIO, KOTOPas BBI3BIBACTCS
JUTSL KaKI0TO DJIEMEHTA TPYIIIIH;

O0ONOIHUMENbHbIE NApaMempbl — TIepeaBacMbIe BI3BIBAEMON () YHKIMH TTapaMeTPHI.



3arem ompenensercs yka3zaTelb Ha (DYHKIUIO U WHUIMAIU3UPYETCS MepeaBaeMoil uTepaTopy
byHKIHEH.
PF pf=myfunc;

Torna ureparop OyAeT BBI3BIBATHCS, HAIPUMED, VI JOMOTHUTEIBHOTO ITapaMeTpa THIIA int, TaK:
gr.ForEach(pf,25);
31ech gr — oOBEKT-TpyIIa.

d. Junamuueckas uoenmupurxauus munoe.

Jlunamudeckass WACHTU(UKAIMS THIIA XapaKTepHA JJIS S3BIKOB, B KOTOPBIX IOJJICPIKUBACTCS
nonuMopdu3M. B STHX s3bIKax BO3MOXKHBI CHTYallMd, B KOTOPHIX THUI OOBEKTa Ha JTare
KOMITUJISIIIHA HEU3BECTEH.

B C++ monmumopdusm momiepKuBaeTcsl yepe3 MepapXuu KJIacCcoB, BUPTyallbHbIC (YHKIMH U
yKazaTenu 0a30BbIX KjaccoB. [Ipu 3ToM ykazaTellb 0a30BOTr0O Kjacca MOXET HCIOJIb30BaThCs
nu0o IJis yKa3zaHus Ha 0OBEKT 0a30BOTo Kiacca, JIMOOo JUIs yKa3aHus Ha 00BEKT J1I000ro Kiacca,
IIPOM3BOIHOTO OT 3TOr0 0A30BOTO.

[Tycth rpymma comepXuT 00bEKThl Pa3IMYHBIX KJIACCOB U HEOOXOIMMO BBIMOIHHUTH HEKOTOPHIC
JICUCTBHSL TOJBKO Uil OOBEKTOB OIPENEICHHOro Kiacca. Toraa B HTepaTope Mbl JOJKHBI
pacro3HaBaTh THIT OYEPETHOTO 0OBEKTA.

B cranmapt s3eika C++ Briarouensl cpexctBa RTTI (Run-Time Type ldendification) —
JMHAMHUYECKAs WACHTU(HKAIMS TUIOB. DTH CPEICTBA PEATM30BAHBI B IMOCICIHUX CHUCTEMaX
Borland C++ (Bepcwii 4.0 u BbIILE).

Hudopmarmio o Tune oObeKTa MONY4alOT C TOMOIIbI0 omeparopa typeid, ompenenenue
KOTOPOTO COJICPIKHT 3arojioBouHbIi (aitn <typeinfo.h>.

Nmeercst aBe popMbl onepartopa typeid:

typeid (oObekT)

typeid (umst_Tuma)

Omnepatop typeid Bo3Bparaet cChuIKy Ha 00beKT THIa type_info.

B kiacce type_info neperpyxeHHble onepanun == u != 00eCIe4YnBarOT CPABHEHUE THITOB.
@yHKIMsA Name () Bo3BpalllaeT yKa3aTeiab Ha UMsI THIIA.

Nmeercst onHo orpanuyenue. Oneparop typeid paGoTaeT KOPPEeKTHO TONBKO € OOBEKTaMH, Y
KOTOPBIX OINMpPEIEICHbI BUPTYaIbHbIE (QYHKIMU. BONBIIMHCTBO 0OBEKTOB UMEIOT BUPTYaIbHbIC
(yHKUIUH, XOTS OBl MOTOMY, YTO OOBIYHO JECTPYKTOP SIBISETCS BUPTYAIbHBIM JUIS YCTPAHCHUS
MOTEHIMATBHBIX TPOOJIEM ¢ TIPOM3BOIHBIME Kiaccamu. Korma omepatop typeid mpumeHsroT K
HenoJauMopdhHOMY Kiaccy (B Kiacce HET BHPTYalbHON (DYHKIMH), TONYYalOT yKa3aTelb WU
CCBUIKY 0a30BOT0O THIIA.

[TpumMepsL.
1

#include<iostream.h>
#include<typeinfo.h>

class Base{

virtual void fO){};

/...

}

class Derived: public Base{
/...

o

void main(){



int i,

Base ob,*p;

Derived ob1;

cout<<typeid(i).name(); //BeiBogurcs int
p=&obl;

cout<<typeid(*p).name(); // BeiBogurcs Derived

2.

/lHaudano cM. BbIlIE

void WhatType(Base& ob){
cout<< typeid(ob).name()<<endl;

void main(){

Base ob;

Derived ob1;

WhatType(ob); //Beisogutcst Base
WhatType(obl); //BeiBoautcs Derived

3.

//Ha4ajgo cM. BBIIIE

void main(){

Base *p;

Derived ob;

p=&0b;

if(typeid(*p)==typeid(Derived)) cout<<“p ykaspiBaeT Ha 00beKT TuMa Derived”;

}

Ecmu npu obpamennn typeid(*p), p=NULL, To B030yKAaeTcsi UCKIIOUUTEIbHAS CHTYyaIlus
bad_typeid

HOpﬂ)IOK BbIIIOJTHCHU A paﬁDTI)I.

1. lonoaHUTh Mepapxuio Ki1accoB JabopaTopHo padboTsl Ne 4 kjaccamu “rpymnma’.

Hanpumep, nmns  npenmernoit obnactu  DPAKVYIJIBTET MOXHO HpeUIOKUTh — KJIAacChl
“@axynemem”, “cmyoenueckas epynna”’, “xageopa’. PexoMeHIyeTcs co3maTh aOCTpaKTHBIN
KJacc — “nodpazdenenue”, KOTOPBIA OyIeT MPEAKOM BCEX TPYIMI U abcTpakTHEIH kiace TODbject,
HaxOoJAIINIKCS BO IVIABE BCEH UEPAPXUU.

2. Hanucatsp [11s Ki1acca-rpymnibl METOA-UTEPATOP.

3. Hamucats nponieypy win GyHKITAIO, KOTOPask BBITTOIHIETCS ISl BCEX O0BEKTOB, BXOSIINX B
rpymnmny (cMoTpu BapuanTsl 3amrpocoB).

4. Hanucarb JIE€MOHCTPALIMOHHYIO MpPOrpaMMy, B KOTOPOW CO3JIAIOTCSA, MOKAa3bIBAIOTCA U
pa3pymaTcs 0OBEKTHI-TPYIIIBL, @ TAKXKE JEMOHCTPUPYETCS UCTIONb30BaHUE UTEPATOPA.

MeTozmquKne YKa3zaHusl.

1.Knacc-rpymnma m0pKeH COOTBETCTBOBATh MEPAPXUHU KIIACCOB j1abopaTopHOoil paboTer Ne 5, T.e.
00BEKTHI ATHX KJIAcCOB JOJDKHBI BXOIUTH B Ipymnmy. Hanpumep, ans Bapuanta | MoxeT ObITh
IpeyIoKeHa Cleayouas nepapxus KJaccos:



Tobject
(abcTp. Knacc)
|

MepcoHa
(abcTp. Knacc)

MoppasaeneHne

(abcTpakTHan
rpynna)

3aBKa¢eApom Kad)ep'pa CTy?s;:::KaH

[Ipu 5TOM Hepapxus 00BEKTOB Oy/I€T UMETh CIEAYIOIINN BUI:

dakynbTeT

Cryp_rpynna_1 Crypn_rpynna_N Kadeapa_1

Kadeapa_N

3aBKa¢eAp°ﬁ 3aBKa¢eAp°ﬁ

2. s BKIIOYCHHST OOBEKTOB B TPYIIY CIEAyeT HCIOIB30BaTh TPETHH Crocod (depe3
CBSI3aHHBIN CIIUCOK CTPYKTYp TUma Tltem).

3. Ilpumep omnpenenenus 100aBICHHBIX a0CTPAKTHBIX KJIACCOB:
class TObject

{

public:

virtual void Show()=0;};

class TDepartment:public TObject // abcmpaxkmuwiii knacc-epynna
{

protected:

char name[20]; // naumenosanue

TPerson* head; // pyxosooumens

Tltem* last; // yxasamenv na nauano cészsannozo cnucka cmpyxmyp Tltem
public:

TDepartment(char*, TPerson*);

TDepardment(TDepartment&);

~ TDepartment();

char* GetName();

TPerson* GetHead();

void SetName(char* NAME);

void SetHead(TPerson* p);

void Insert(TObject* p);

virtual void Show()=0;

b

4. Uepapxust 00beKTOB co3maercs ciaeayromum oopasom (Ha mpumepe PAKYIIBTETA):
a) cozpaercs nmycroit DAKYJIBTET,

0) co3naetcs mycras KADEJIPA,

B) coznatorcs [IPETTOJJABATEJIN u Bxntouatorcs B KADEJIPY,

T) KA®EJIPA Brmouaercst B PAKYJIBTET,

1) TO>KE TMOBTOPSIETCS IS IpYToil Kadenpsl,



e) coznaercs mycras CTYIEHYECKAS I'PVIIIIA,

K) cozpatotcs CTY AEHTHI u xkmouarores 8 CTY IEHUECKVYIO I'PVIIITY,
3) CTYAEHUYECKAS I'PVIIIIA Bkmtouaercs B DAKVYIIBTET,
n) TOKE TIOBTOPSETCS JUIsl IPYTrOM CTYIEHYECKOW TPYIIIHI.

5. Vnansercas ®AKVYJIBTET (nipu BeI30BE JECTPYKTOpPaA) B 0OpaTHOM IOPSIZIKE.

6. Meron-utepatop omnpenensercs B HeabCTPaKTHBIX KilaccaxX-TpyIax Ha OCHOBE BBIOpaHHBIX
3a1poCoB.

Hampumep, mms  kimacca TStudentGroup wmoxker ObITh  MpemjioXkeH wreparop Void
TStudentGroup::ForEach(PF action, float parametr);

rae action — ykasatenb Ha (pyHKIIMIO, KOTOpasi TO/DKHA OBbITh BBITOJHEHA JJIsl BCEX OOBEKTOB,
BKJIIOYCHHBIX B rpymmy (B ganHoMm ciydae st Bcex OBYUAIOIIMXCS), parametr-
nepegaBaeMas Ipoleaype JOMOTHUTEIbHAs HHPOpMAaLIHsL.

B kauectBe mepenaBaemoil mMeTony (DYHKIIMM MOXXET OBITH IMpEIUIOKEeHa, HAIpHMEp, TaKas:
BBIBECTH CIIMCOK O0YUYaIOIUXCsI, UMEIOLIUX PEUTHHT HE HUXKE 33JaHHOTO

void MyProc(TObject* p,float rate)

if (((TStudent*)p) ->GetGrade()>=rate) cout<<(((TStudent*)p) ->GetName());

7. OOyuaromuiics oOmpenersieT MepeAaBaeMyl0 HUTepaTtopy (PYHKIMU Ha OCHOBE 3ampocCoB,
KOTOPBIC JIOJDKHBI OBITh BBIMIOJIHEHBI BBI30BOM HTEpaTopa. BapuaHThI 3alpoCcOB MPHUBEICHBI B
IMPUITOKCHUU.

BapuaHThl 3an1pocoB.

. ImeHa Bcex M1l MyKCKOT0 (3K€HCKOT0) TOoJIa.

. Imena oOyuaroniuxcs yKa3aHHOTO Kypca.

. IMeHa 1 omKHOCTh TipenoaaBareneii ykazaHHOU Kadeapsl.

. IMeHa ciykaiux co cTaxeM He MEHee 3aJJaHHOTO.

. Imena cryxanux 3a1anHoi npodeccuu.

. Umena pabouux 3aJlaHHOTO 1IeXa.

. Umena pabounx 3agaHHoOM mpodeccuu.

. Umena oOyuaronuxcs, cAaBIIKUX BCe (3alaHHBIN) SK3aMEHbI Ha OTJINYHO (XOPOIIO U OTJIMYHO).
. UmeHa o0Oyyaromuxcs, He CJJaBIIMX Bce (XOTs Obl O/1MH) 9K3aMeEH.

10. imena Bcex MOHapXOB Ha 3a/1aHHOM KOHTHHEHTE.

11. HaumeHnoBanue Bcex aetaneit (y3710B), BXOIAIINX B 3aJaHHBIN y3el (MEXaHU3M).
12. HammeHoBaHue BceX KHHUT B OuMOnMoOTeKke (Mara3uwHe), BBINIEANINX HE paHEe YKa3aHHOTO
roja.

13. Ha3BaHus Bcex TOPOJIOB 3aIaHHON 00JIaCcTH.

14. HaumeHOBaHuE BCEX TOBApOB B 3aJJaHHOM OTJIEJIE Mara3uHa.

15. KonnyecTBO My>KYMH (KEHILKH).

16. KonmngecTBo 00y4aromuxcsi Ha yKa3aHHOM Kypce.

17. KonmnuecTBo CiTyamux co CTaXeM HE MEHEe 3aJJaHHOTO.

18. KonmnyecTBo pabounx 3aaHHOM Mpodeccru.

19. KonmnuecTBO MHKEHEPOB B 33ITAHHOM MOAPA3AECICHUH.

20. KonuyecTBO TOBapa 3aJJaHHOIO0 HAUMEHOBAHMSL.

21. KonnyectBo 00Oyyaromuxcsi, CIaBIIMX BCE 9K3aMEHbI Ha OTIUYHO.

22. KonnuecTBo 00y4arommxcs, He CAABUINX XOTS OBl OJJMH SK3aMEH.

23. KonndecTBo neraneit (y370B), BXOIANIUX B 3aJaHHBIN y3ell (MEXaHU3M).

24. Koin4ecTBO yKa3aHHOTO TPAHCIIOPTHOI'O CPEJICTBA B aBTONAPKE (HA aBTOCTOSIHKE).
25. Konn4ecTBO maccakMpoB BO BCEX BaroHax JKCIpecca.

26. CyMMapHas CTOUMOCTh TOBapa 3aJJaHHOTO HAMMEHOBAHUSI.

27. Cpennuii 6ajut 3a CeCCHUIO 33JJaHHOTO 00YJarOIIETrOCH.

28. Cpennuii 6at Mo npeaMeTy AJisi BceX 00yJaromuxcs.
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29. CymmapHO€ KOJIMYECTBO YUeOHUKOB B OMOIMOTEKE (Mara3suHe).

30. CymMapHOE KOJIMUECTBO KHUTEJICH BCEX TOPOJIOB B 00JIACTH.

31. CymmapHasi CTOMMOCTb NPOAYKIIUHU 33JAHHOTO HAMMEHOBAHHUSI 10 BCEM HAKJIAIHBIM.
32. CpenHsisi MOLIHOCTD BCeX (3a/1aHHOTO THIIA) TPAHCHOPTHBIX CPEACTB B OpraHU3alluy.
33. CpenHsisi MOUTHOCTH BCEX JU3eIeH, 00CTy)KMBAEMBIX 331aHHON (PUPMOIA.

34. CpenHuii BeC )KMBOTHBIX 33JJTaHHOTO BUJIa B 300TapKe.

35. CpenHee BoJoM3MENICHNE BCEX MAPYCHUKOB Ha Bepdu (B opTy).



