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1. MeToan4yeckue peKOMeH AU

[Ipuctynas K H3Y4EHHIO IUCHUIUIMHBL, OOy4yarolemMycss HeoOXOAUMO BHHUMATEIbHO
O3HAKOMUTHCA C TEMATUYECKUM IUIAHOM 3aHSITHH, CIHUCKOM pPEKOMEHIOBAHHOM JIMTEPaTyphl.
CrnenyeTr ysACHUTh IOCIEAOBATEIbHOCTh BBIIOJHEHUS HHAMBUAYAIbHBIX Y4E€OHBIX 3a/JaHUM.
CamocrosTenbHas paboTta oOydaromierocs mpeanoiaraer pabory ¢ HaydHOM M y4eOHOM
JUTEpaTypOl, yMEHHE CO3/1aBaTh TEKCThl. Y POBEHb U INIyOWHA YCBOEHUS JTHCIUILIMHBI 3aBUCST
OT AaKTUBHOM WU CHCTEMAaTH4ecKOl paboThl Ha JIEKUHAX, HM3YyYEHHsS pPEKOMEHI0BaHHOM
JUTEPATypPBl, BBITOJHEHNS KOHTPOJIbHBIX MCbMEHHBIX 3a/laHUI.

ITpu n3ydeHun AUCHUILIMHBI 00y4aoIyecs BBIIOJIHAIOT CIEAYIOIUE 3a0aHus:

- U3y4aloT PEKOMEHI0BAaHHYIO Hay4YHO-IIPAKTUYECKYI0 U YUEOHYIO JINTEPATYPY;

- BBINOJHAIOT 33JIaHUs, IPEYCMOTPEHHBIE JJI1 CAMOCTOSTEIIbHONU PabOTHI.

OCHOBHBIMM BHUAAMHM AyAUTOPHOM pabOThl O0OydaromMXCs SBIAIOTCA JIEKUUU U
1a00paTOpHbIE 3aHSTHUSL.

1.1. MeTtoauyeckue peKOMEHJAIUHM IO OPraHU3alUM PadoThl 00y4YAKOIIUXCH BO
BpeMs NPOBeACHNUS JEKIHOHHBIX 3aHATHHI

B xozxe nexuuii npenopasarens U3JaraeT U pa3bsACHIET OCHOBHBbIE, HAUOOJIEE CIIOKHbBIE
MOHATUS TEMBI, @ TAKXKE CBSA3aHHBIE C HEM TEOPETUUYECKHE M MPAKTHUUECKHE MPOOJIEMBI, JAET
PEKOMEHJAlIMU Ha CEMUHAPCKOE 3aHATHE U YKa3aHUS Ha CAaMOCTOATEIbHYIO padoTy.

3HAKOMCTBO C TUCIUIUIMHOM MPOUCXOIUT YK€ Ha MEePBON JIEKIUH, 1€ OT 00ydaroerocs
TpeOyeTcst He IPOCTO BHUMAaHME, HO U CaMOCTOsITeNIbHOE ohopMiieHue KoHcnekTa. [Ipu pabote ¢
KOHCIEKTOM JICKI[UII HEOOXOAMMO YUMTHIBaTh TOT (PAKTOpP, YTO OJHH JIEKLMHU Jal0T OTBETHl Ha
KOHKPETHBIE BOIPOCHI TEMBI, APYTHE — JIMIIb BBISBIIAIOT B3aMMOCBA3M MEXIY SBIICHUSIMU,
IIOMOrasi 00y4aroIeMycs MOHATh MTyOMHHBIE IPOLIECCH] PAa3BUTHUS M3Y4aeMOro MpeaMeTa Kak B
HUCTOPHHU, TAK U B HACTOSAILEE BpEMH.

KoncnektupoBanue JneKHUil — CIHOXKHBIA BHJ BY30BCKOM ayIUTOPHOM pabOTHI,
IPEANOJIAralolMii HMHTEHCUBHYIO YMCTBEHHYIO J€ITE€IbHOCTh oOydaromerocs. KoHcnekT
ABJIIETCS TIOJNIE3HBIM TOrAA, KOTJa 3alMCaHO CaMOE€ CYHIECTBEHHOE M CHEJNAaHO 3TO CaMUM
obydaronumcs. He Hago crpeMuThbes 3amMcaTh  JIOCIOBHO  BClO  Jiekuuio. Takoe
«KOHCIIEKTHPOBAHME» NMPUHOCUT OOJIbIlIE BpeAa, 4eM Moub3bl. Llenecoodpa3Ho BHauase MOHSTH
OCHOBHYIO MBICIIb, H3JIaraeMyI0 JIEKTOPOM, a 3aTeM 3amnucaTth ee. JKenaTenbHO 3amuch
OCYLIECTBJIATh HAa OAHOM CTPAHMILE JMCTA WM OCTABJIAS IOJIA, HA KOTOPBIX IO3JHEE, IPU
CaMOCTOSITENIbHOI paboTe ¢ KOHCIEKTOM, MOXKHO CZENaTh JOMOJHUTENIbHbIE 3alIUCH, OTMETUTh
HETOHSATHBIE MECTa.

KoHcIeKT jeKkuuu gydie NoApa3aesisiTh Ha IMyHKThI, COOII01asi KPACHYIO CTPOKY. DTOMY
B OospwON cTenmeHH OyAyT crnocoOCTBOBAaTh BOMPOCHl IJIAHA JIEKIUH, MPEIJI0KEHHbIE



npenonaBatesiM. Ciienyer oOpaiiaTh BHUMaHHUE Ha aKIICHTHI, BBIBOJIBI, KOTOPHIE JIeTaeT JIEKTOp,
oTMedasi Hamboyiee Ba)KHbIE MOMEHTHI B JICKIIMOHHOM MaTepuaje 3aMEYaHHSIMH «BAXKHOY,
«XOpOIIIO 3aTIOMHUTE» H T.N. MOXHO NI€7aTh 3TO M C MIOMOIIBIO PAa3HOIBETHBIX MapKEpOB HIU
pY4eK, MOAYECPKUBASI TEPMHUHBI M ONIPEICIICHUS.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYHO CHCTEMY COKpallleHHH, abOpeBHaTyp H
cuMBOJIOB. OJIHAKO TpH JajbHEHIIeld paboTe ¢ KOHCIIEKTOM CHUMBOJIBI JIy4Ille 3aMEHHUTh
OOBIYHBIMHU CJIOBaMH JJIsi OBICTPOT'O 3PUTEIHLHOTO BOCIPUSTHS TEKCTa.

PaGotass Hajg KOHCIIEKTOM JIEKIMi, Bcerja HEOOXOIMMO WCIOJIb30BATh HE TOIBKO
Y4eOHHK, HO U TY JUTEPATypy, KOTOPYIO JOMOTHUTEIHFHO PEKOMEHI0BaN JICKTOp. IMEHHO Takast
cepbe3Hasi, KpOHoTiuBas padoTa C JEKIMOHHBIM MAaTEpUaJIOM IO3BOJHUT TJIyOOKO OBJIAJICThH
TEOPETUYCCKUM MaTEPHAIIOM.

1.2. MeTtoauyeckue peKOMEHJIAIUH 0 OATr0TOBKE K JJA00PAaTOPHBIM 3aHATHUAM

IToaroToBKy K KaKIOMY HpPaKTHUYECKOMY 3aHATHIO OOydarolMiics OJDKEH HadaTb C
O3HAKOMJIEHUSI C €ro IUIAHOM, OTpPaXaloIIUM  COJAEPXKAHUE IPEAJIOKEHHOW  TEMBI.
IIponymbiBaHME W H3y4€HHE BOIPOCOB IJaHA OCHOBBIBA€TCS Ha MpPOpabOTKE TEKYIIETo
MaTepuaia JIeKIHMH, W W3Y4YCHUsS PEKOMEHJOBAaHHOW 00s3aTeNbHON U JIONOJHUTEIbHON
nutepaTypbl. HoBble MOHATHS IO HM3y4aeMol TeMe HeoO0XOAMMO MpopaboTaTh M BHECTH B
TJI0CCapUi.

Pe3ynbTar Takoi paboThl HOKEH NMPOSIBUTHCS B CIOCOOHOCTH 00ydaronierocsi CBOOOAHO
OTBETUTh HAa TEOPETUYECKHE BOIPOCHl IMPAKTUKyMa, €ro BBICTYIUIECHUM M Yy4YacTHUM B
KOJJIEKTUBHOM ~ OOCYKJ€HHUM BOIPOCOB M3y4aeMOM TEMbl, IPAaBUJIBHOM BBIIIOJIHEHUU
71a00paTOPHBIX 3aAaHUN U KOHTPOJIBHBIX paloT.

B mnpouecce moOAroTOBKM K MNPAKTHUECKUM 3aHATUSAM, OOydaromuMcs HEoOXOAMMO
o0paTUTh 0CO00€ BHUMAaHHME Ha CaMOCTOATEIBHOE M3Y4YEHHE PEKOMEH]JIOBAHHOM JMUTEpaTyphl.
ITpu Bceil MOMHOTE KOHCIEKTUPOBAHUS JIEKIIMU B HEW HEBO3MOXKHO H3JIOKUTh BECH MaTepHal
u3-3a JUMHUTAa ayJUTOpPHBIX 4acoB. IloaTomy camoctosiTenbHas pabota ¢ ydyeOHHKaMmWy,
y4eOHBIMU I1OCOOMSMH, HAyYHOM, CIIpaBOYHOM JIMTEpaTypod, MaTepuajaMu IEPUOANYECKHUX
m3nanuii  u  VHTepHera  sBisercs HambOonee A(PQPEKTUBHBIM  METOAOM  IOJIy4YEHUs
JONOJIHUTENIBHBIX 3HAHWW, IO03BOJIAECT 3HAYUTEIIBHO AaKTHBU3UPOBATh IIPOLIECC OBJIALEHUS
uHpopmMaluei, cnoco0cTByeT 6osee riy0OKOMy YCBOGHHUIO H3ydyaeMoro Matepuaia, GopMHUpyeT
y 00y4aromuxcsi CBOe OTHOLIEHHE K KOHKPETHOM mpodieMe.

KauectBo  yuebOHONM  paboThl  oOydwaromuxcsi  IpenojaBaTelb  OLEHUBAET ¢
UCIOJb30BAHUEM TEXHOJIOIMYECKOM KapThl AMCLMILIMHBI, pa3MELIEHHOM Ha caiite ¢uinana
MATY.

1.3. MeTtoauyeckue peKOMEHIAIUH M0 padoTe ¢ JIUTepPaTypoii

Paboty c snmTeparypoil 1enecoo0pa3Ho HadaTh C M3ydyeHHUs OoOLMX paboT mo Teme, a
TakKe yueOHHUKOB M y4eOHBIX TocoOuil. [lanee pekoMeHyeTcs epelTu K aHanu3y MoHorpaduit
U CTaTel, pacCMAaTPUBAIOLIMX OTAEJIbHBIE ACIEKThl MPOoOJeM, M3ydaeMbIX B paMKax Kypca, a
TaKke  O(QUIMATbHBIX  MaTepuajoB M  HEONYOJMKOBAaHHBIX  JOKYMEHTOB  (Hay4HO-
uccleloBaTeNbCKUe paboThl, JUCCEPTALMH), B KOTOPBIX MOT'YT COAEP)KaThCs OCHOBHBIE BOIIPOCHI
U3y4aeMol poOIeMBl.

Paboty ¢ ucTouyHMKaMu Ha/J0 HAYMHATh C O3HAKOMHUTEIBHOIO YTEHUS, T.€. IPOCMOTPETh
TEKCT, BBIAEISSL €ro CTPYKTYpHbIE €AMHMIBI. [IpH 03HAKOMUTENbHOM YTEHUHM 3aKJIaJKaMu
OTMEYAIOTCsI T€ CTPAHULIBI, KOTOpPbIE TPEOYIOT 00JI€€ BHUMATEIbHOIO U3YUEHMUSL.

B 3aBucMMOCTH OT pe3yJbTaTOB O3HAKOMMTEIBHOTO YTEHUS BbIOMpaeTcs AajbHeHIuii
crnocod paboThl ¢ MCTOYHMKOM. Ecimu 1isi paspemieHus MOCTAaBICHHOW 3ajaduu TpeOyercs
U3y4eHHE HEKOTOPbIX (parMEeHTOB TEKCTA, TO UCIOJIb3YETCsl METO/ BIOOPOYHOro uteHus. Ecim
B KHUI'€ HET MOAPOOHOr0 OrJIaBJIEHUs, CIEAyEeT OOpaTUTh BHUMAHNUE YUEHHUKA Ha MPEIMETHbIE U
UMEHHbIE yKa3aTEeHU.



W36panHbie ¢pparMeHTHl UM BECh TEKCT (€C/IM OH IIEIMKOM MMEET OTHOILIEHUE K TeMe)
TpeOyIOT BAYMYHBOIO, HETOPOIIJIMBOTO YTEHHS C «MBICIEHHOW MpopaboTKkoi» MaTepuana. Takoe
YTEHUE IMPEANOoJaraeT BbIIEIEHHUE: 1) TIJIaBHOIO B TEKCTE; 2) OCHOBHBIX apryMeHTOB; 3)
BbIBOJIOB. Oc000€ BHUMAaHUE CIEAYET OOpPaTUTh Ha TO, BBITEKAET TE3UC U3 apTyMEHTOB WJIN HET.

HeoOxoaumo Takxke MNpoaHANM3UpOBaTh, KaKUe U3 YTBEPKACHUH aBTOpa HOCAT
po0JIeMaTHYHBIHN, THIIOTETHYECKHUI XapaKTep U YJIOBUTH CKPBITHIE BOIIPOCHI.

[ToHsTHO, YTO YMEHUE TaKUM 00pa3oM paboTaTh C TEKCTOM MPHUXOAUT AANEKO HE Cpasy.
Hawnnyummii cnoco0 HayduTbesl BBIAEIATH IJIABHOE B TEKCTE, YJIABJIMBAaTh IPOOJIEMaTHUHBIN
XapaKTep yTBEP)KICHUM, 1aBaThb OLEHKY aBTOPCKOW IMO3MLHMM — 3TO CPAaBHUTEILHOE UTEHHUE, B
X0/1€ KOTOpOro oOydaroIuics 3HAKOMHUTCSI C Pa3JIMYHBIMH MHEHUSMU 110 OJHOMY U TOMY Xke€
BOIIPOCY, CPAaBHUBAET BECOMOCTb M JIOKA3aTEIbHOCTb APTyMEHTOB CTOPOH M JI€JA€T BBIBOJ O
HauOoJbIIeH yOSTUTEeTbHOCTH TONH UM HHOW TTO3UIIMH.

Ecnu B nutepaType BCTpeuarOTCsl pa3Hble TOYKU 3pEHUS 110 TOMY WJIM MHOMY BONPOCY
U3-32 CJIOXKHOCTH MPOIIEAIINX COOBITUH M TPaBOBBIX SBJICHWUH, HENb3s MX OTBEprarb, He
pazoOpaBmch. Ilpu Hamuuum pacxXxoXKAEHUH MEXAy aBTOpaMM HEOOXOAMMO HaWTH
palMOHAIbHOE 3€PHO y KaXKI0Tr0 U3 HUX, YTO MO3BOJIUT INIy0Xe YCBOUTH MpEIMET U3yUeHUs U
Oosee KPUTHUYHO OLIEHWBATh U3y4yaeMbI€ BOIMPOCHL. 3HAKOMSACH C OCOOBIMU MO3HIIMSIMH aBTOPOB,
HY>KHO OIPEAEIISATh UX CXOXKHUE CYXKJAEHUS, apTYMEHThI, BBIBO/BI, & 3aTEM CPAaBHUBATh UX MEXIY
co0ol M MPUMEHATD U3 HUX Ty, KoTopas Oojee yoenuTenbHa.

Crnenyrommm 3TanoM paboTbl € JUTEPATypHbIMH HCTOUYHHUKAMM SIBIISIETCA CO3JaHUE
KOHCIIEKTOB, (PUKCUPYIOIIMX OCHOBHBIE TE3UChI M apryMeHThl. MOXKHO [enaTh 3alucu Ha
OTAENBHBIX JMCTaX, KOTOpbI€ IIOTOM JIETKO CHCTEMAaTH3UpOBATh [0 OTACIbHBIM TEMaM
u3ydaeMoro kypca. Jpyroii cmoco® — 3TO BeleHHE TEMaTHYECKHX TeTpaAel-KOHCIEKTOB IO
oqHOW KakoW-nmub6o Teme. borpmme crnenuanbHbie pabOTHl MOHOTPaUYECKOro XapakTepa
1[eJIeCO00Pa3HO KOHCIEKTUPOBATh B OTHENIBHBIX TETPaAsX. 3/1eCh Ba)XKHO BCIIOMHUTH, YTO
KOHCIIEKThI ITUIIYTCSl HA OJHOM CTOPOHE JIUCTA, C MOJIAMU U JIOCTaTOYHBIM JJISI UCIIPABIIECHUS U
peEMapoK MEXCTpPOYHBIM  pacCcTOsHMEM (3TW mpaBwia coOiojaroTcs ansd  yaoOcTBa
penaktupoBanusi). Eciiu B KOHCIIEKTaX NPUBOJATCS LUTAThI, TO HEIPEMEHHO JOJDKHO OBITH JaHO
yKa3zaHue Ha UCTOYHHUK (aBTOp, Ha3BaHHe, BLIXO/HbIE NaHHbIe, Ne cTpaHuIlbl). BriocnenctBuu sta
uH(popMaluu MOXET OBITh HCIOJIb30BaHA MpPU HAMUCAHUM TeKcTa pedepata WIM APYroro
3a/1aHUS.

Takum obpa3zoM, npu paboTe ¢ UCTOYHUKAMU U JIUTEPATY PO BaXKHO YMETh!

- COIIOCTaBIIATD, CpaBHHUBATh, KJIaCCU (PUIIMPOBATD, IPYIIIUPOBATH,
CHCTEMaTH3UpPOBATh HH(OPMAIIMIO B COOTBETCTBHH C OIpe/ieNIeHHON yueOHOH 3a1aueii;

- 0000maTh MOMY4YeHHYIO  HH(OpManuio, OIEHHBaTh MPOCIyIIAaHHOE U
IIPOYUTAHHOE;

— buKCcHpOBaTh OCHOBHOE COJEpXKaHUE COooOIeHu; GopMyInpoBaTh, YCTHO U
MUCHbMEHHO, OCHOBHYIO UJICI0 COOOIIEHUS; COCTABIIATH IJIaH, (POPMYIUPOBATH TE€3UCHI;

- TOTOBUTH U IIPE3EHTOBATH Pa3BEPHYTHIE COOOIIECHNUS THIA TOKIa/a;

- paboTath B pa3HbIX peKUMax (MHAMBUAyaJbHO, B Iape, B TIpyIIe),
B3aMMOJIEUCTBYSI APYT C APYTOM;

- MOJIb30BaThCS pepepaTUBHBIMU U CIPABOYHBIMU MaTepUalaMu;

- KOHTPOJMPOBATh CBOM JEHCTBUS M JCHCTBUS CBOMX TOBapUINEH, OOBEKTUBHO
OLIEHUBATh CBOM JIEHCTBUS;

- oOpamaTbCsi  3a  I[OMOIIBIO,  JOMOJHUTEIbHBIMU  Pa3bsCHEHHSIMHU K
MPEeroaBaTeio, APYruM 00 yJarouMcs.

- [0JIb30BaThCSl JIMHIBUCTUYECKOW WM KOHTEKCTyaJbHOW JOraJkod, cioBapsiMu
pa3IMYHOr0 XapaKTepa, pa3IMyHOro poja IMOACKa3KaMu, OOpaMH B TEKCTE (KJIHOYEBbIE CJIOBA,
CTPYKTYpa TEeKCTa, IpenBapsiomas nHpopManus u ap.);

- UCIOJIb30BaTh MPU TOBOPEHHHM M MHCbME Mepudpa3, CHHOHUMUYHBIE CPEACTBA,
CJIOBAa-ONMCaHUs OOIIMX MOHATHH, pa3bsiCHEHUS, IPUMEPHI, TOJIKOBaHUS, «CIOBOTBOPUYECTBOY;



— MOBTOPATh WM Tepedpa3supoBaTh pENMKy COOECeIHUKA B TOATBEPXKICHUU
IIOHUMAHUI €I'0 BBICKA3bIBAHUA NJIN BOHpOCB.;

— 00paTUTHCSA 3a MOMONIBIO K COOECETHUKY (YTOYHUTH BOMPOC, MEPECHPOCUTHh U
ap.);

— HUCIIOJIB30BAaTh MI/IMI/IKy, KECThI (BOO6IJ_IC U B TEX CJIy‘IaSIX, Koraga s3bIKOBBIX
CpeI[CTB HC XBaTaecT MJIid Bblpa)KeHI/ISI TCX NJINX UHBIX KOMMYHI/IKaTI/IBHBIX HaMepeHHﬁ).

1.4. MeTtoauyeckue peKOMEHIAIUH 110 MOATOTOBKE K c/laye IK3aMeHa

[TonroroBka K 5K3aMeHy CIOCOOCTBYET 3aKperJjeHUIo, YriayOJeHuio U 0000IIeHHI0
3HaHMUH, NOJNy4YaeMblX, B Ipolecce OOY4eHMs, a TaKKe HNPUMEHEHHI0 HMX K pPELICHHUIO
IIPaKTUUYECKUX 3a7a4. ['0TOBsICh K 3K3aMeHy, 00yJaronuiics JMKBUIUPYET UMEIOIMecs IPoOeIibl
B 3HaHMSX, YIayOJseT, CHUCTEeMaTU3UpyeT W YHOpsaouyuMBaeT cBoM 3HaHMs. Ha sk3amene
00y4arouuiicst IEMOHCTPUPYET TO, UTO OH MPUOOPEIN B IIpoIiecce U3ydeHUs AUCHUTIIIUHBIL.

B ycnoBusix mpumensiemoit B MAI'Y 0ambHO-PEHTHHTOBOM CHUCTEMBI IOATOTOBKA K
9K3aMEHY BKJIIOYAeT B €051 CaMOCTOSTENbHYIO U ayIUTOPHYIO paboTy 00ydaromerocsi B TeueHue
BCEr0 IIEpUOAA M3YyYEHUs JUCLHUILUIMHBI M HENOCPEACTBEHHYIO IIOAIOTOBKY B JIHH,
MIPEIIIECTBYIOIINE DK3aMEHY 110 pa3jesiaM U TeMaM JY CLUIIINHBL.

IIpu moaroTroBke K 3K3aMeHy 0OydaromMMcs 1e1eco00pa3sHO MCIOJIb30BaTh HE TOJIBKO
MaTtepHabl JEKINUH, a 1 PeKOMEHI0BAHHBIE OCHOBHYIO U JIOIIOJIHUTENbHYIO JIUTEPATYPY.

[Tpu moAroTOBKE K MPOMEKYTOUHOM aTTeCcTalluu 11eJIeCO00pasHO:

— BHUMATEIbHO H3Y4YUTh IE€PEUEHb BOIPOCOB M ONPEAEIUTh, B KaKUX HCTOUYHHKAX
HaXOJSTCsl CBEJIEHUs], HEOOXOAUMBbIE JIJIsl OTBETA HA HUX;

— BHHMATEJIBHO IPOYUTATh PEKOMEHI0BAHHYIO JIMTEPATYPY;

— COCTaBHUTb KpaTKHUE KOHCIEKThI OTBETOB (TIJIaHbI OTBETOB).

KauectBo  yueOHONM  paboThl  oOydwaromuxcsi  NpenojaBaTelb  OLEHUBAeT ¢

UCIOJb30BAHUEM TEXHOJIOIMYECKOM KapThl AMCLMILIMHBI, pa3MELIEHHOM Ha caiite ¢uimana
MATI'Y.

1.5. MeroanyecKkue peKOMEHIALMH AJIH 3AaHATHH B HHTEPAKTUBHOH popMme

B yueOHOM mporecce, HOMUMO YTEHHsI JIEKIUI M ayAUTOPHBIX 3aHATHH, UCTIONIB3YIOTCS
UHTEpaKTUBHbIE (opMmbl. B codeTanun ¢ BHeayAMTOpPHOH paboTO 3TO CHOCOOCTBYET
(OpMHUPOBAHUIO U PA3BUTHUIO PO ECCHOHATBHBIX HABBIKOB 00Yy4arOIINXCSl.

NuTepakTiBHOE 00yueHHE NMpPEACTaBIseT COOOM Crocod MO3HAaHUSA, OCYLIECTBISIEMbIN B
dbopMax COBMECTHOH JeATeNbHOCTH OOYYaloIMXCs, T.€. BCE YYaCTHUKM 0Opa30BaTeIbHOIO
npolecca B3aUMOJEHUCTBYIOT JIPYyr C JIPyroM, COBMECTHO PEINAOT IOCTaBJIEHHBIE MPOOJIEMBI,
MOJIETIMPYIOT CUTyallud, OOMEHHMBAIOTCS MH(pOpMalMel, OLIEHUBAIOT JIeHCTBUE KOJUIET M CBOE
COOCTBEHHOE IOBEICHUE, MOTPYKAIOTCA B PealIbHYI0 aTMOoc(epy JEI0BOI0 COTPYIHUYECTBA I10
pa3perIeHnIo MpoodIIEM.

B kypce uzyuaemoii nucnummssl «I[IporpamMmmupoBanue» B MHTEPaKTUBHOM (hopMe dachl
UCIOJB3YIOTCS B BUJE: TPYIIIOBOM JUCKYCCHH.

TemaTtuka 3aHITHI C UCITOJIBL30BAHUEM HHTCPAKTHBHBIX q)OpM

I’IaCIaI, OTBOAUMBIC Ha UHTCPAKTUBHBIC

Ne Tema WnTepaktuBHas popma (opet
n/n JlabopaTopHbie
Jlexuu
3aHATHA
1. | Tunsr s3b1ka C++ I'pynnosas auckyccus - 1
OOBEKTHO-OPUEHTHPOBAHHOE
2. I'pynnosas auckyccust - 1
IIPOrpaMMHPOBAHNE
HTOI'O 2 yaca

IInan naboparopHbIX padoT:



3 cemectp
JlabGopaTopnasi pabora Ne 1. "Maccusb1"

1. Ilocmanogeka 3ad0auu

Bce maccuBbl OMKHBI ObITh TUHAMUYECKUMHU.

2. Bapuanmoui

1. Hanucate ¢QyHKiuio a1 oOMeHa CTpPOK JABYMEPHOIO MAaccHBa € €€ IOMOILBIO
OTCOPTUPOBATh MACCHUB I10 3JIEMEHTaM TPEThEro CTONIOIA.

2. Hanucats npouenypy aiis cymmupoBanust Matpull. C ee MOMOLIbIO CIOXKUTh UCXOAHYIO
MaTpUILy U TPAaHCIIOHUPOBAHHYIO (T. €. OJIyUEHHYIO IOBOPOTOM HcXoHOU Ha 90 ().

3. Hanucate QyHkumio s yJajJeHuss CTpPOKM M3 AByMepHoro maccua. OctaBumecs
CTPOKH JIOJDKHBI OBITh PACIOJIOKEHBI IJIOTHO, HEAOoCTawolme 3ieMeHThl 3amenstores 0. C
MIOMOIIbIO Pa3pabOTaHHBIX (PYHKIUI HCKIIOYUTh U3 MacCHBa CTPOKU C HOMepaMHu oT A 110 B.

4. OmnpenenuTs ABISETCS I MaTpulla OPTOHOPMHMPOBAHHOM, T. €. TAKOH, YTO CKAJISAPHOE
IIPOM3BEJICHNE KaKJI0W Mapbl pa3JIMYHBIX CTPOK paBHO 0, a CKaJIpHOE MPOU3BEIEHUE CTPOKU
camoii Ha ce0s paBHO 1.

3. DJeMEeHT MaTpUILIbl ABJISETCS CEAJIOBON TOUKOW, €CIIM OH SBJIIETCS HAUMEHBIIUM B CBOEH
CTpOKE M HaumOOJIBLUIMM B CBOEM CTOJIOLE (MIM HAoOOpOT: HAamOOJBIIMM B CBOEH CTPOKE U
HaUMEHBIIUM B CBOEM cToioLe). 17151 3alaHHON MaTpULIbl ONPEIEIUTh BCE CEVIOBbIE TOUKH.

6. Hanwucats npouenypy ooMeHa crosiliia 1 CTpOKH JByXMepHOro MaccuBa. C ee IOMOIIbIO
IIOMEHSTh MECTAMH T€ CTPOKU U CTOJIOLbI, IEPBBIE ATIEMEHTHI KOTOPHIX COBIAAAOT.
7. Hanucath QpyHKIMIO TpaHCTIOHUPOBAaHUS KBaIpaTHON MAaTpPHULIBI (T.€. TIOBOPOTA UCXOAHON

Matpurbl Ha 90 [1). C ee mNOMOUIbIO ONPEAEIUTHh SBISIETCS JIA 3aJaHHasl MaTpHila
cuMMeTpudeckoil. (MaTpuia Ha3bIBaeTCd CUMMETPHUECKON, €ClIM TPaHCIIOHUPOBaHHAsI MaTpULa
paBHa UCXOJIHOM).

8. Hanucath ¢yHKIMIO JUIsi BBIYMCICHHMS CYMMBI 3JIEMEHTOB KBaJpaTHOM MaTpHIbL,
KOTOpBIE€ PACIOJIOKEHbl HIDKE TJaBHOW auaroHaiu. C ee NOMOIIbI HalTH MaKCUMallbHOE
3HayeHHe TaKOil CyMMBI B N MaTpULaX.

9. Hanucaths (yHKIUIO, TPOBEPSIONIYIO €CTh JIM OTPULIATEIbHBIE 3JIEMEHTHl B yKa3aHHOU
CTPOKE JBYMEPHOIO MAacCHBAa. YIaluTb U3 MacCHMBa BCE CTPOKH C OTPULATEIBHBIMU
JJIEMEHTAaMH, yaJleHHasl CTpoKa 3anoiHsaeTcs 0 1 IepeHOCUTCs B KOHELl MACCUBA.

10.  Hanucats (yHKIMIO, TIPOBEPSIOLIYI0 IO BO3PACTAHUIO WM YOBIBAHUIO YHOpsIOYEHA
yKa3aHHas CTPOKa JBYMEPHOIO MaccHuBa. YTMOPSAOYUTh IO BO3PACTAHUIO BCE CTPOKHU
JBYMEPHOI'0 MaCCUBA, KOTOPbIE HEYIIOPSI0YEHBI 1O YOBIBAHHUIO.

11. Hanucate ¢yHknuio, s NOMCKa MaKCUMaJbHOI'O 3JIEMEHTa B YKa3aHHOW CTPOKE
IByMepHOro mMaccuBa. CIBHHYTh B JIBYMEPHOM MAacCHBE BCE CTPOKM LMKIMYECKH BIIPABO Ha
KOJINYECTBO JIEMEHTOB PABHOE MAKCUMAJIBHOMY 3JIEMEHTY B 3TOH CTPOKE.

12. Omnpenenuts MOXHO JIM B JBYMEPHOM MacCHBE HAaWTHM Takoil cronbel, KOTOpbIi
pa30uBaeT MaccHUB Ha J1Ba Tak, YTO CyMMa 3JIEMEHTOB B IEPBOM OOJIbIlIE, YEM CyMMa JIEMEHTOB
BO BTOpoM. Cam ctosbelr B pa30buBaeMble YaCTH HE BXOUT.

13. Bbruncnuth mpousBeneHHE BCEX CTOJIOIOB MaccHBa, y KOTOPBIX MEPBBIM 3JIEMEHT
OoJIbI1IE 2JIEMEHTOB PACIIOI0KEHHBIX Ha TJIAaBHOM U TOOOYHON 1MaroHaly.
14.  3agan aBymepHbli MaccuB. HailiTu cymMmy 371€MEHTOB IepBOro cTosiona 0e3 OmHOro

MIOCJIETHET0 3JIEMEHTa, CYMMY 3JIEMEHTOB BTOpPOro ctojbua 0e3 JAByX MOCIETHHX, CyMMY
JJIEMEHTOB TpeThero cronbua Oe3 Tpex mnocinegHux u 1. A. [locmegnuit cronben He
obpabaTeiBaeTca. Cpeny HalAGHHBIX CYMM HalTH MaKCHMAaJbHYIO.

15. 3anan nByMmepHbiii MaccuB N x N. Paspemiaercs npousBOJbHO NMEPECTABIIATH HIEMEHTHI
BHYTpU Jtoboro crondua. IIpoBepuTb, MOXKHO JM BBIIOJHUB KOHEYHOE KOJIMYECTBO
MIEPEeCTaHOBOK B CTONOIAX, PacCHOJIOKUTh Ha MOOOYHON JMaroHajlb 3JEMEHTHI TakK, YTOObl OH
BO3PACTaJIH.

16. 3agan nBymepnbiii maccuB N x M. Haiitu B Hem moamaccuB 3 X 3, cymMMa 3J€MEHTOB
KOTOporo MakcumainbHa. N 1 M MOryT ObITh HE KPaTHBI TPEM.



17. 3agan nByMepHbiii maccuB N x N. IlocrmemoBarenbHO paccMaTpUBAIOTCS KBaJpaTHbIE
IIOJIMACCHBBI, IIpaBblii BEPXHUH 3JIEMEHT KOTOPBIX JIEKUT HAa OOOYHONW nuaroHanu. B kaxmom
TaKOM IIOJMAaCCUBE HAXOAUTCA MAKCUMAJIBHBIM JjeMeHT. llyTem mnepecTaHOBOK CTPOK U
CTOJIOLOB (LIEJMKOM) 3JIEMEHT HaJ0 IMEpPEMECTUTh B IMpPaBblii BEpXHUH Yroja IOJMaccHBa.
[TpoBepuTh nOJMy4YMJIach JM Ha MOOOYHOM JMaroHanu YyObIBaroIas IIOCJIEA0BATEIbHOCTh
JJIEMEHTOB.

18. 3amana crpoka m3 N’ mudp. YCTaHOBHTH MOXHO JIM, Pa3OMB CTPOKY HA MOICTPOKH
mmHOW N, 3amucaTh MX B CTpOKM JBymepHoro maccuBa N X N mo oxHoil mugpe B OZHOM
3JIEMEHTE TaK, YTOOBI OHU B IEPBOM CTOJIOLE PACHOJIOKUINCH B TOPSIIKE BO3pACTAHMSL.

19. Haiitn MuHMMaIbHBIN U3 HEMOBTOPSIOMIMXCS 3JIEMEHTOB IBYMEPHOI O MAaCCUBA.
20. Haiitn MakcuMasbHBIN U3 MOBTOPSIOIIMXCS AJIEMEHTOB IBYMEPHOIO MacCUBa.
21. B nBymepHOM MaccuBe HAWTH cpeiHee apupMETHIECKOe IEPBOro CTOI01A U KOJTUYECTBO

3JIEMEHTOB B KaXJOM U3 CIEAYIOLIMX CTOJIOLOB, MPEBBIIAIONIMX CpelHee apupMeTHYecKoe
MPEIbIAYIIEro CTON0NA.

22. 3amaH onHOMEpHBIH MaccuB cocrosmmid w3 N nensix yucen. ChopmupoBaTh Ha €ro
ocHoBe 1ByMepHbIi MaccuB N X N Tak, 4ToObI CyMMa 3JIEMEHTOB B IIEPBOM CTOJIOIE ObLIa paBHA
[IEPBOMY 3JIEMEHTY OJHOMEPHOI0 MaccHBa, CyMMa 3JEMEHTOB BO BTOPOM CTOJIOIE OblIa paBHA
BTOPOMY JIEMEHTY OJHOMEpPHOr0 MaccuBa u T. A. Hynm He ucosib30BaTh.

23. OmnpenenuTs CKONBKO 3JEMEHTOB JBYMEPHOTO MaccuBa OoIblie JII0OOOro 3leMeHTa Ha
TJIaBHOM AWAroHalH.
24. HaiiTu konM4ecTBO SJEMEHTOB B MAacCHUBE, 3HAY€HHE KOTOPHIX OOJbIIE CPEAHETO

3HA4YCHHA BCCX 3JICMCHTOB.

JlaGopaTopnas padora Ne 2. ""Pabora ¢ daiiaamu"

1. Ycnoeua evinonnenus 3aoau
— OOyuaromeMycst HEOOXOAMMO MOJArOTOBUTH pELIEHHE JABYX 3a7ad M3 HIDKEIEKAIIero
CIIMCKA.
- Bce ucxonnble BeMYMHBI TOJDKHBI BBOAUTHCA U3 (paiina (in.txt), a pe3yiabTaT JOKEH ObITh
3amucaH B pe3ynbTHpytomuid  daitn  (out.txt). dopmar daitla HeoOX0IMMO BBIOPATH
CaMOCTOSITENIHO (HampuMmep, TEeKCTOBBIM ¢an in.txt, B KOTOPOM HEOOXOAMMBIE 3HAa4YCHUs
IepeuncIieHsl uepe3 3amsaryto). Mexonusiit gaitn MoxXHO copMUpOBaTh U 3alOJHUTH BPYUHYIO C
[IOMOIIIBIO BHEIIHEr0 TEKCTOBOI'O PElaKTopa.

2. Bapuaumowt 3a0anuii

1. JlaHbl 11Ba YMOPSIOYEHHBIX IO BO3PACTAHHIO OXHOMEPHBIX MAacCHBa IIEIBIX YHCIIE.

Heobxonumo 3amMcaTh JBa MCXOAHBIX MaccHMBa B TpPeTHH Tak, 4YTOObI OH OBLT TOXe

YIOPSAA0YEHHBIM 110 BO3PACTAHUIO MACCUBOM.

2. Jlan onHOoMepHBI MaccuB. HeoOXxoauMo BBIBECTH Ha AKpaH MHAEKCHl MAKCUMAIbHOTO U
MHHUMAJILHOT'O 3JIEMEHTOB JTAHHOT'O MACCUBA
3. Jlana ogHOMEpHBI MaccuB MeNbIX uucie. HeoOXxoaumo moacyuTaTh KOJIUYECTBO

pa3nu4HbIX yncen B maccuBe. Hanmpumep: maccuB 121332 cogepkut 3 paznuunbie Hudpsl — 3TO
1,2n3

4. B ¢aiine nan nHaGop umcen. HeoOxoauMo ompenenuTh SBISETCS JIU KaKJ0€ YHCIIO
npocteiM. (IIpocToe uncno — 3To yMcno, KOTOPOEe JENUTCS Halello TOJAbKO Ha €IMHUIY U Ha
camoro cedst). B PesynpTupyromuii aiin 3anucars pe3ynbTar:

5-yes

8 -no

11 -yeswu 1.1

5. B maccuBe 13 15 1enbIxX 37€MEHTOB HEOOXOIUMO MOMEHATh MECTAMU MaKCHUMAJIbHBIN U
MUHUMAJbHbIN 2JIEMEHTHI.

6. Jlansl 11Ba MaccuBa OJHOM pasmMepHOCTH - k1, K2, - wmensix uucen. Omnpenenute
KOJINYECTBO YETHBIX UM CEJ HA OJMHAKOBBIX MECTaX BO BCEX MacCHUBaXx.



7. B maccuBe u3 20 1ensix yncesl HeoOX0AUMO MOACUYMTATh KOJIUYECTBO MOJIOKUTEIIBHBIX,
OTPULIATEIBHBIX U HYJIEBBIX 3JIEMEHTOB.

8. Hano nenoe uucno. Ecau uncno orpunatenbHoe, TO HEOOXOAMMO BBIBECTH BCE UETHBIC
YHClIa, HAYWHAs CO BBEICHHOIO A0 -2. EciM 4HCIIO MOI0XKUTEIBHOES, TO HCOOXOAUMO BBEIBECTU
BCE HEUETHBIC YHCJIa, HAYMHASI C TOTO YHCIIA U 3aKaHYUBAsI €0 KBAIPATOM.

9. Jlan maccuB u3 N IENIBIX JJIEMEHTOB M JBa Ileibix uyncia A u B. HeobOxomumo
OTIPEAEUTh KOJIMYECTBO AIEMEHTOB, KOTOPhIE OJTHOBPEMEHHO OoJibIlie A U MeHbIIe B.

10. Jana ctpoka cumBosioB. Heo6xoaumo y1BOUTh Bce MPOOEbl B CTPOKE.

11. Jlan maccuB u3 N BEIECTBEHHBIX YK CENl M BemecTBeHHOe ynciio R. Heobxogumo HaiTu
AJIEeMEHT MaCCHBa, KOTOPbII MaKCHUMaJIbHO OJIM30K UK paBeH R.

12. Hanbl nBe cTtpoku cuMBoJioB S U T. Heobxoaumo ompenenuTh CKOJIbKO pa3 cTpoka T
BXOJMT B CTPOKY S U YJaJUTh MEPBOE U Mociennee BxoxaeHue T B S.

13. Jlan maccuB u3 N BelIeCTBEHHBIX yncesl. HeoOXoquMo HalTH CyMMBbI MaKCUMaJIbHBIX U
MHHHMAJIbHBIX 3JIEMEHTOB.

14. Jan maccuB u3 N BemiecTBeHHBIX uncesl. HeoOXxonuMo HalTH CyMMy BCEX 3JIEMEHTOB
MAaCCHBA U 3alIMCaTh €€ Ha MECTO MEPBOr0 JIEMEHTA MACCUBA.

15. Jan maccuB 13 N BelleCTBEHHBIX YHceNl. Eciu KoJIMYecTBO 3JEMEHTOB MacCHBa YETHO,

TO B IIapy AJIEMEHTOB, KOTOPbIE HAXOAATCS IOCEPEINHE MAaCCUBA 3alIMCATh CyMMY 2JIEMEHTOB OT
Hayaja 10 CEPEIUHbl U CyMMY 3JIEMEHTOB OT CEPEIUHBI 10 KOHIIA MAaCCHUBA COOTBETCTBEHHO.
Eciu N — He ueTHO, TO 3anucaTh B LEHTPaJIbHBIN 21eMeHT MaccuBa 0.

16. Cpean gaHHOrO MaccHMBa CHMBOJIOB, HAWTH M BBIBECTU BCE MMEIOIIMECS Mapbl CTOSIIUX
PSAAOM OJUHAKOBBIX CHMBOJIOB

17. Jlan maccuB u3 40 menbix uncen. HaiTu MakcuManbHOE YKCIIO B 9TOM MacCHBE.

18. Hano 100 BelecTBEHHBIX 4YHCEN. BBIYMCINTE Pa3HOCTh MEXIY MaKCHUMaJbHBIM U
MHHHMMAJILHBIM U3 HUX.

19. Jlan MaccuB, B KOTOPBIN 3alUCaHbl 3JIEMEHTHI MOCIIE0BATEIbHOCTA HATYPAIbHBIX YHCEIL

KonuyectBo STHUX 3JIEMEHTOB HE W3BECTHO, HO M3BECTHO, YTO TMOCJCIHUM SJIEMEHTOM
nocienoBatenbHocTH sBiseTcss 0. HeoOxonumo onpenenuTs MOPSAKOBBIIT HOMEpP HAMMEHBIIETO
JJIEeMEHTa HTOW TMOCJIEeNOBATENbHOCTH. (IIpUMEYaHUEe: MAacCUB MOXET ObITh 3alojHEeH He
MOJTHOCTBIO, TO3TOMY TOBOPUTCS, YTO KOJI-BO 3JIEMEHTOB HE U3BECTHO)

20. Jano menoe n > 0 ¥ MOCIEIOBATENLHOCTh U3 N JIIOOBIX BELIECTBEHHBIX YHUCEN, CPEIU
KOTOPBIX €CTh XOTS Obl OAHO OTpHUIATeIbHOE YHucio. HalTh snemMeHT HauOonbuMi cpeau
OTPULIATEIBHBIX YUCEN 3TOM MOCIEA0BATEIHHOCTH.

21. Jlano n BemiecTBeHHBIX umcen. OnpenenuTsb, o0pa3yloT JIU OHU 3HAKOYEPEIYIOLIYIOCS
MOCJICIOBATEIBLHOCTh. (HANPUMEP, 3HAKOUYEpEeAYIoIascsl MmociaenoBarenbHocTh: -1.2, 2.8, -3.7,
9.1,-4.2,1.0)

22. JlaH MaccuB, B KOTOPbIN 3alMCaHbl 3JIEMEHTHI OCJIEN0BATEIbHOCTH HATYPAIbHBIX YUCEIL
KonudectBo 9STHUX 3JIEMEHTOB HE W3BECTHO, HO M3BECTHO, YTO TMOCJCIHUM DJIEMEHTOM
nocieaoBarenpHocT  gBisiercs 0. HallTu  KOJMYECTBO  YETHBIX  AJIEMEHTOB  3TOM
MOCJIEIOBATEIHLHOCTH.

23. JlaHa moCnenoBaTebHOCTh M3 N BEIIECTBEHHBIX 4YHcen. Halth Hambolsiee MIMHHYIO
MOCJIEIOBATEIBLHOCTD MOAPSI UIYIIMX HYJIEH B 3TOH MOCJIEIOBATEIHLHOCTH.
24. JHlana mocnenoBaTenbHOCTh M3 40 1enbIX yucen. Jlormueckoil mepeMeHHON MPUCBOUTH

3HayeHue True, eciM B TMOCIEAOBATEIBHOCTH HET HYJEBBIX JJEMEHTOB M MPU 3TOM
MOJIOKUTEIbHBIE AJIEMEHTHI YEPENYIOTCS C OTPHUIIATEIbHBIMU, U 3HaueHue False nnaye.

25. JlaHbl TTOCEIOBATENBLHOCTh U3 N LEJNBIX YUCENT M LEN0€ 4Yuciio a. HalWTh mopsakoBbIil
HOMED IEPBOr0 BXOXKIAEHUS a B TIOCJIEIOBATEILHOCTh (HOMEP MEPBOT0O 3JIEMEHTA PAaBHOTO a) UJTU
BBIBECTH COOOIIEHUE, YTO JICMEHTA PABHOTO a B MOCJIEI0BATEILHOCTH HET.

26. JlaHa I10CIEeN0BaTENbHOCTh U3 N BELIECTBEHHBIX 4Kcel. HaiTu 3HauyeHue IOCIEAHEro
OTPULATEIBHOIO 3JIEMEHTA.
27. JlaH MaccuB, B KOTOPBIN 3aIIMCaHBbl 3JIEMEHTHI IOCJIEN0BATEIbHOCTA HATYPAIbHBIX YUCEIL

KomudecTBo »THX DJJIEMEHTOB HE HU3BCCTHO, HO MH3BCCTHO, YTO IIOCICAHUM 3JICMCHTOM



nocyenoBaTeabHOCTH siBysercs 0. Ecau Ha 4eTHOM MecTe HaXOAMTCS 3JEMEHT KpaTHbIM 3, TO
3aMEHHTb 3TOT DJIEMEHT Ha ero kBajpat. [lomyueHHyto mocinenoBaTebHOCTh BEIBECTH HA IKPaH.
28. Jlaxa mociaemoBaTeIbHOCTh M3 M BEIIECTBEHHBIX Ynceld. HallTh KOIMYeCcTBO 3JIEMEHTOB,
KOTOpbIE OOJIBIIIE CBOMX COCEACH (JIEBOTO: ay > ap.] U IPABOTO: ap>ant1)-

29. Jlana nocnenoBatenbHOCTh U3 70 nenbix yncen. OnpenenuTbh CKOJIbKO OTPULATEIbHBIX
YHUCeJ CTOMT B Ha4aJle 3TOW MOCIe10BATEbHOCTH.

30. JlaHa mocnenoBatenbHOCTh, cocTosimas u3 100 BemecTBeHHBIX uucesl. OnpenenuTb
SIBJIIETCS JI OHA BO3pACTaroIlel Win yObIBaOLIEH.

31. Hana nocnenoBarenbHocTh U3 50 umcen. HaliTm ux cpenHee apu@meTnyeckoe 3THX
YHUCEJL

32. Jlan maccuB wHenbix uyucen. HeoOXoAMMO MOACYUTATH CYyMMY 3JIEMEHTOB MacCHBa,
KOTOPbI€ OTJIMYHBI OT MOCJIEIHEr0 YMCJIa MacCuBa.

33. JlaHa 1OCIEAOBATENbHOCTh W3 71 BEUIECTBEHHBIX 4YHCEN. BpUUMCINTE CymMMy Tex
AJIEMEHTOB TMOCJIEN0BATEILHOCTH, HOMEpAa KOTOPHIX COBIMANAIOT CO 3HAYEHUSMU DJIEMEHTOB
MOCJIEIOBATEIHLHOCTH.

34, Jlana mociaemoBaTEIbHOCTh M3 7 BEIIECTBEHHEIX uucen. HeoOxomumo 3aMeEHBI
OTPULATEIBHBIE 3JIEMEHTHI IIOCJIEI0BATEIbHOCTH UX KBAaAPATaAMH, a U3 MOJI0KUTEIbHBIX U3BJIEYb
KBaJpaTHbII KopeHb. [logcuntaTh CyMMY 371€MEHTOB MOJYyYEHHOU MTOCIE10BATEIbHOCTH.

35. JlaH maccuB BelIeCTBEHHBIX uucen. Ecim cyMMa mepBOro M MOCIEIHETro 3JeMEHTa
OKQ)XETCSl TOJIOKHUTEIBHOW, TO HEOOXOAMMO TOJYYUTh CYMMY OJJIEMEHTOB HCXOIHOM
MOCJIEIOBATEIHLHOCTH, @ €CITU OTPULIATEIBHOM, TO HEOOXOAUMO MOIYYUTh UX MPOU3BEICHUE.

36. JlaHbl ABE IOCIEAOBATEILHOCTH U3 71 BENISCTBCHHEIX yncel Kaxkaas X u Y. Heobxogumo
copMHUpPOBaTh TPETHIO IMOCIENOBATENBHOCTh IO CIEAYIOLIEMY MpaBUIY: MEPBBIH 3JIEMEHT
PE3yIBTUPYIOIIEH MOCIE0BATEIBHOCTH PABEH max(X;,y;), BTOPOU - max (X, y2) TpETHH- max(x;
y3)

37. JlaHa nociie10BaTeNbHOCTh U3 /1 BEIleCTBEHHBIX unces. Heobxoaumo chopmupoBaTs aBe
HOBBIE TIOCJEOBAaTEILHOCTH TakuM oOpa3oM, 4YTOOBI B TEpBOM ObuIM 3amucaHbl Bce
MOJIOKUTENbHBIE, a BO BTOPOI BCE OTPULIATEILHBIE JIEMEHTHI MCXOHOM MOCIEI0BaTEIIbHOCTH.
38. JlaHa mocneaoBaTeNbHOCTh W3 7 BEUIECTBEHHBIX uunced. CABUHYTH BCE DIIEMEHTHI
MOCJICIOBATEIPHOCTH ITUKIMYECKH Ha k mo3uiuid BieBo. Hampumep: 12345678 — nHa Tpm
MHO3UIIUHU BIEBO > 45678123

39. JlaHa TIOCIIENOBAaTEIbHOCTh M3 N BELIECTBEHHBIX 4Hcen. IlepemeHHOW f NpPUCBOUTH
3HaueHue True, eciu 31€MEHTHI 10CIE0BATEIbHOCTH YIIOPSAA0YEHB! CTPOrO M0 BO3PACTAHHUIO.
40. JlaHa T1OCIIeNOBaTENbHOCTh M3 M BELISCTBEHHBIX 4Hcel. IlepemeHHOW ¢ NpPUCBOUTH

3HA4YCHUC True, €CJIM B IIOCICAOBATCIIBHOCTU HCET HYJICBBIX J3JICMCHTOB W IIpH 3TOM
MOJIOXKUTCIIbHBIC 3JICMCHTBI HCPCAYIOTCA C OTPULATCIIbHBIMH.

41. I[aHa nocacaoBaTCJIbHOCTE K3 711 BCHICCTBCHHBIX YMCCII. Bce »nemenTsl nepBoﬁ
IMOJIOBUHBI MOCJICAOBATCIBHOCTH C YC€THBIMU HOMCPAMH, NOMHOKHWTH Ha HErO MaKCHMaIbHBIH
3JIEMEHT 3TOM IMOCIaCaA0BaATCIIBHOCTH.

42. Jlama  mociaemoBaTEIBbHOCTH W3 7 BEIISCCTBCHHBIX  4ucel.  IlomeHster B
MOCJICIOBATEILHOCTH MECTAMH HAMOOJIBIITNI 3JIEMEHT U 3JIEMEHT C HOMEPOM 711.
43, JlaHa moCnIenoBaTeNbHOCTh W3 X BENIECTBEHHBIX 4uceln. HaillThu HoMep mepBOro

BXOJKJIEHHUS JAHHOIO YMCa B IMOCIEN0BATEILHOCTE HIIM BRIBECTH COOOIIEHHE, YTO TAKOI'0 YHCJIa
HET.

44. JlaHa TOCIIEqOBAaTENbHOCT, W3 71 BEIIECTBEHHBIX yucen. HailTu HOMep mnocieaHero
BXOXKJICHUS JAHHOI'O YMCJIa B IIOCICAOBATEILHOCTD HIIH BRIBECTH COOOIICHUE, YTO TAKOI'O YHCIIA
HET.

45. JlaHa TmOC/IeIOBAaTEIbHOCT, M3 7 HATypalibHbIX 4Hcesd. llepeMeHHOW ¢ MpPUCBOUTH
3HaueHue True, eciiu Cpelu JIEMEHTOB IMOCEA0BATEIILHOCTH €CTh XOTS OBl OfHA Tapa YKcel,
TaKHUX 4TO a; = a;.1/2.

46. Jlana 1mocimemoBaTeIbHOCTh M3 N IEIBIX YHCEI.  YJAIUTh BCE  DJICMCHTHI
I10CJIEI0BAaTEIbHOCTH 3HAUE€HUSI KOTOPBIX KpaTHBI k (1ensarcs Ha k 6e3 ocTaTka).



47. Jlana mocimemoBaTenbHOCTh a u3 99  nmenbix  yucen.  [lomyduTh  HOBYIO
MOCJIEIOBATEIHHOCTD, YAAIUB U3 UCXOHOM BCE AIEMEHTHI CO 3HaueHueM max(al,..., a99).

48. Jlana mocnenoBaTeNbHOCTh U3 1 IEUCTBUTENbHBIX yuceln. [lomyunts yucna bl,...,bn, rae
bi - cpennee apudmernueckoe BCeX 3JEMEHTOB UCXOIHOW MOCIEI0BATEIbHOCTH, KPOME I - TOTO
AJIEMEHTA.

49. Jlana ctpoka ciMBOJIOB. CKOJIKO pa3JIMYHBIX CHMBOJIOB BCTPEYACTCS B HEH.

50. Jlana mocnenoBaTeabHOCTh M3 20TH 1enbIX uymcen. [lepBbIii 1O MOPSIKY 3JIEMEHT ¢
HAaWMEHBIIINM 3HAYCHHEM 3aMEHUTH IIeJIOH YaCThIO CPEIHEro apuPMEeTHIECKOro BCEX AIEMEHTOB
HCXOHOM MOCIICIOBATEIIBHOCTH, OCTAJIBHBIC DJICMEHTBI OCTABUTh 0€3 U3MCHCHUSI.

JlaGopaTopHas padora Ne 3. "®yHkuuu u maccusbl'

1. Ilocmanoéka 3a0auu

Hcnons3ys QyHKIUM, pelinTh YKa3aHHYIO B BapuaHTe 3ajady. HeoOxoanMble TaHHBIE JOKHBI
nepenaBaThCsi B (yHKUMIO Kak mnapaMmerp. lcnonmb3oBaHue ri00asbHBIX IEPEMEHHBIX
3arperaeTcs.

Pe3ynbTat BeINOJHEHNS IPOrpaMMBbl 3anIUcaTh B (ails out.txt

2. Bapuanmoi

1. Hanucate ¢QyHKIuio a1 oOMeHa CTPOK JABYMEPHOIO MAaccHBa € €€ IOMOILBIO
OTCOPTHUPOBATh MACCHUB I10 3JIEMEHTaM TPEThEro CTONOIA.

2. Hanucats npouenypy aiis cymmupoBanust Matpull. C ee MOMOLIbIO CI0KUTh UCXOAHYIO
MaTpUIly U TPAHCIIOHUPOBAHHYIO (T. €. OJIy4EHHYIO TIOBOPOTOM UCXOHOU Ha 90 °).

3. Hanucate QyHKIUIO JUIs ynajdeHus CTPOKHM M3 JAByMepHoro maccuBa. OcrtaBuivecs
CTPOKH JIOJDKHBI OBITh PACIOJIOKEHBI IJIOTHO, HEAOCTamolue 3eMeHThl 3amenstorces 0. C
MOMOIIBIO0 pa3paboTaHHBIX (DYHKIMI HCKIIOYUTh U3 MAacCUBa CTPOKH ¢ HOMepamu oT A 10 B.

4. OnpenenuTs SBISETCS M MaTpulla OPTOHOPMHPOBAHHOM, T. €. TaKOH, UTO CKaJSIPHOE
IIPOM3BEJICHNE KaXKJI0W Mapbl pa3JIMYHbIX CTPOK paBHO 0, a CKaJlIpHOE IMPOU3BEIEHUE CTPOKU
caMoii Ha ce0s paBHO 1.

5. DJEeMEHT MaTpHILIbl ABJIETCS CEAJIOBON TOUKOM, €CIIM OH SABJIIETCS HAUMEHBIIUM B CBOEH
CTpOKE M HaumOOJBLUIMM B CBOEM CTOJIOLE (MIM HAoOOpOT: HamOOJBIIMM B CBOEH CTPOKE U
HauMEHBIIUM B cBOeM cTouiO1e)./1s 3a1aHHOM MaTpHIIbl ONIPEIEIUTh BCE CEUIOBBIE TOUKHU.

6. Hanucats npouenypy ooOmMeHa cTonbua u cTpoku IByXMepHOro Maccua. C ee oMoIlbIo
IIOMEHSTh MECTAMH T€ CTPOKU U CTOJIOLbI, IEPBBIE AIEMEHThI KOTOPHIX COBIAAAOT.
7. Hanwucath QpyHKIMIO TpaHCIIOHUPOBAHUS KBAAPATHOM MaTpULIBI (T.€. IOBOPOTa UCXOAHOM

matpuubl Ha 90 °). C ee mnOMOLIbIO ONPEAEHUTh SBJISETCA JIM 3aJaHHas MaTpula
cuMMmeTpudeckoil. (Marpuia Ha3pIBa€TCsl CUMMETPUYECKON, €CIM TPAaHCIIOHUPOBAHHAS MaTpULa
paBHA UCXOJHOM).

8. Hanucate ¢QyHKOMIO U1 BBIYMCIEHHS CyMMBbl 3JIEMEHTOB KBaJIpaTHOM MaTpHULIbI,
KOTOpBIE€ PACIOJIOKEHbl HI)KE TJaBHOW auaroHasu. C ee NOMOILIbI0 HANTH MaKCUMallbHOE
3Hau€HHE TAaKOH CyMMBI B N MaTPULIAX.

9. Hanwucath (yHKIMIO, TPOBEPSIOLIYI0 €CTh JI OTpULATENIbHbIE 3JEMEHThl B YKa3aHHOMN
CTPOKE JBYMEPHOIO MacCHBa. YIAIUTh M3 MacCUBa BCE CTPOKH C OTpPULATEIbHBIMU
JIEMEHTAMH, YAAJICHHAS CTPOKa 3anoiHseTcs 0 1 IepeHOCUTC B KOHEL MaCCUBA.

10. Hanucats QyHKUIMIO, TPOBEPSIOLIYIO 110 BO3PACTAHUIO WIM YOBIBAHHUIO YHOpPSA0YEHA
yKazaHHas CTpOKa JBYMEPHOTO MacCuBa. YIOPAJOYUTb IO BO3PACTAHHUIO BCE CTPOKH
JIBYMEPHOI'O MaCCHBa, KOTOPbIE HEYIOPSAI0UYEHBI 10 YOBIBAaHUIO.

11.  Hanucate QyHKIUMIO, AJI MOUMCKA MAaKCHMaJbHOIO 3JIEMEHTa B YKa3aHHOW CTpOKe
AByMepHOro maccuBa. CIBUHYTH B JIBYMEPHOM MAacCHUBE BCE CTPOKM LUKIMYECKH BIPABO Ha
KOJIMYECTBO 3JIEMEHTOB PABHOE MAKCUMAJILHOMY 3JIEMEHTY B 3TOU CTPOKE.

12. OnpenennTs MOXHO JM B JIBYMEPHOM MAacCHBE HaWTH TakoW cToJOel, KOTOpBIH
pa30uBaeT MaccuB Ha JIBa TaK, YTO CyMMa 3JIEMEHTOB B IIEPBOM OOJIbIIIE, YEM CyMMa 3JIEMEHTOB
B0 BTOpoM. Cam crosibens B pa30uBaeMble YaCTH HE BXOJUT.



13. BeruncnuTth mpou3BeneHHEe BCEX CTOJIOIOB MaccuBa, y KOTOPBIX MEPBBIM 3IEMEHT
OoJIb1IE 3JIEMEHTOB PACIIOI0XKEHHBIX HA IVIABHON U MOOOYHOMN AMAaroHaIH.

14.  3agan nBymepHbli MaccuB. HailTu cymmy 371€MEHTOB mepBOro crtojbOua 0e3 0oJHOro
IIOCJIEIHETO 3JIEMEHTA, CYMMY D3JIEMEHTOB BTOPOro cTOj0La 0€3 IBYX MOCIEIHUX, CYMMY
JIIEMEHTOB TpeThero croibna O0e3 Tpex mnocienHux U T. A. [locmegnwii cronben He
obpabaTriBaerca. Cpenu HalAGHHBIX CYMM HalTH MaKCUMaJbHYIO.

15. 3agan aBymepHbid MmaccuB N x N. Pazpemaercss mpou3BOJIbHO MEPECTABIATh 3JIEMEHTHI
BHYTpH Jrob6oro cronbua. IIpoBepuTh, MOXKHO JIM BBINOJIHUB KOHEYHOE KOJIUYECTBO
MIEpPECTAaHOBOK B CTOJIOIAX, PACIOJIOKUTh HAa MOOOYHOM JuaroHandb 3JEMEHThl TakK, 4TOObI OH
BO3pacTaH.

16. 3agan aBymepHbii MaccuB N x M. Haiitu B Hem moamaccuB 3 X 3, cyMMma 3JIEMEHTOB
KOTOporo MakcumaibHa. N u M MOTyT OBITh HE KPaTHBI TPEM.
17. 3agan nByMepHbiii maccuB N x N. [locnemoBarenbHO paccMaTpuUBAIOTCS KBaJpaTHBIE

MIOJIMAaCCHBBI, ITpaBblii BEPXHUH 3JI€MEHT KOTOPBIX JIEKUT HAa MOOOYHON nuaroHanu. B kaxmom
TaKOM II0JMAaCCUBE HAXOAUTCA MAKCUMAJIbHBIA 3jeMeHT. IlyTem mnepecTtaHOBOK CTpOK U
CTOJOLOB (LIEJMKOM) 3JIEMEHT HaJA0 MEpPEeMECTUTh B IMPaBblil BEPXHUN yroa MOAMAacCHBa.
[TpoBepuTh noOMy4YMJIach JM Ha MOOOYHOM JMAaroHanu YyObIBaloIas IOCJIEA0BAaTEIbHOCTh
3JIEMEHTOB.

18.  3anama ctpoka m3 N” muépp. YCTAaHOBUTH MOXKHO I, pa3OMB CTPOKY Ha MOACTPOKH
mmHOW N, 3amucaTh MX B CTpOKM JBymepHoro maccuBa N X N mo ozxHoil nugpe B OIHOM
3JIEMEHTE TaK, YTOOBI OHU B IIEPBOM CTOJIOLE PACHOJIOKUINCH B ITOPSIIKE BO3pACTAHMSL.

19. Haiitn MuHMMaIbHBIA U3 HENOBTOPSIOIIMXCS 3JIEMEHTOB IBYMEPHOI O MaCCUBA.
20. Haiitn MakcuMasbHbIN U3 MOBTOPSIOIIMXCS AJIEMEHTOB IBYMEPHOIO MacCUBa.
21. B nBymepHOM MaccuBe HAlTH cpefiHee apru(pMEeTHIECKOe TEPBOro CTONI01A U KOJTUYECTBO

3JIEMEHTOB B KaXJOM U3 CIEAYIOLIMX CTOJIOLIOB, NMPEBBIIIAIONIMX CpefHee apu(pMeTHyecKoe
MPeIbIAYIIEro CTONONA.

22. 3amaH onHOMEpHBIH MaccuB cocrosumid w3 N nensix yucen. ChopmupoBaTh Ha €ro
ocHoBe 1ByMepHbIi MaccuB N X N Tak, 4ToObI CyMMa 3JIEMEHTOB B IIEPBOM CTOJIOIE ObLIa paBHA
[IEPBOMY 3JIEMEHTY OJHOMEPHOI0 MacCHBa, CyMMa 3JEMEHTOB BO BTOPOM CTOJIOIE OblIa paBHA
BTOPOMY JIEMEHTY OJHOMEPHOr0 MaccuBa u T. A. Hynu He ucnosib30BaTh.

23. OmnpenenuTs CKOJNBKO 3JEMEHTOB JBYMEPHOrO MaccuBa Oolblie JII0OOOro 3jeMeHTa Ha
TJIaBHOM AWAroHalH.
24. HaiiTu kOnM4ecTBO SJEMEHTOB B MAaCCHUBE, 3HAYEHHUE KOTOPHIX OO0JbIIE CPEAHETO

3HA4YCHHA BCCX 3JICMCHTOB.

JlaGoparopHnas padora Ne 4."CTtpykTypb1"

1. IlocTanoBka 3agaun

Hcnonp3ys GpyHKIMH, pelInTh YKa3aHHYIO B BapuaHTe 3a7ady. HeoOxonumble JaHHBIE TOJIKHBI
nepenaBaThcsi B (YyHKUMIO Kak mnapaMmerp. lcnomb3oBaHue ri100asibHBIX IE€PEMEHHBIX
3amnperaeTcs.

Pe3ynbTat BRIMOIHEHUS TPOTPaMMBI 3aMUcaTh B ¢ails out.txt

2. BapuaHTthbl

Bapuanr 1

1. Onucatp crpykrypy ¢ umeneM STUDENT, conepikaiyto cieayromue moJs:

* (pamMuMs ¥ MHULIKATIBL;

* HOMEp I'pYIIIbI;

* YCIIEeBAaEMOCTh (MaCCUB U3 MATU JIEMEHTOB).

2. Hanucatp nporpaMMy, BBIIOJIHSIOIIYIO CIEAYIOIIUE AEHCTBUSA:

* BBOJl C KJIaBHATyphl JaHHBIX B MACCHB, COCTOSIIMA U3 Aecatd cTpyktyp tuna STUDENT;
3aIMCH IO0JKHBI OBITh YIOPSIOYEHBI 10 BO3PACTaHUIO HOMEPA I'PYIIIb;

* BBIBOJ Ha JUCIUIEH (aMHJIMH MU HOMEpOB TpYII s BCEX O00Yy4aroIIMXCs, BKJIIOUYEHHBIX B
MacCCHUB, €CITU CpeaHui 6asut cryaenTa Oonbiie 4,0;



* €CJIM TaKUX 00y4aroUIMXcs HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIIEHUE.

Bapuanr 2

1. Onucatp crpykrypy ¢ umeneM STUDENT, conepikaityto cneayromue moJs:

* pamMmMs 1 UHUITUAJIBI;

* HOMEp T'pyYIIIIbI;

* YCIIEeBa€MOCTh (MaCCHB U3 MATU IEMEHTOB).

2. Hanucatb nporpaMmy, BBIIOJIHAIOIIYIO CIEAYIOLIUE ASUCTBUSA:

* BBOJ C KJaBUATyphl JAHHBIX B MAaccHuB, cocTosiui u3 necatd cTpyktyp tuna STUDENT;
3aMHUCH JIOJKHBI OBITh YIOPSIOYEHBI IO BO3PACTAHUIO CPeIHEro Oaa;

* BBIBOJI Ha JUCIJIEH (paMMIMii 1 HOMEPOB TPYIII JJIsI BCEX 00y4YaroImuXcs, UMEIONMX OlleHKU 4
us;

* €CJIM TaKUX 00YyYaroUIXcs HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIEHUE.

Bapuanr 3

1. Onucatp crpykrypy ¢ umeneM STUDENT, conepikairyto cieayromue mnoJs:

* pamMmKs 1 UHUITUAJIBI;

* IOMEP FPYNIbI;

Wi yCTIeBa€MOCTh (MacCUB U3 MATH DJIEMEHTOB).

2. Hanucats nporpaMMy, BBIIOJIHAIOIIYIO CIEAYIOLIUE ACUCTBUSA:

* BBOJl C KJaBHATyphl IAaHHBIX B MACCHB, COCTOSIIMMA U3 Aecatu cTpyktyp tuna STUDENT;
3aMUCH JIOJKHBI OBITh YIOPSIOYEHBI TTO all(paBuUTY;

W BBIBOJ Ha JUCIJIEH (paMMIMii 1 HOMEPOB TPy ISl BCEX 00 YyYArOMINXCsl, UMEIOIINX XOTs ObI
OJIHY OLICHKY 2;

* €CJIM TaKUX 00y4aloUIXCcs HET, BHIBECTH COOTBETCTBYIOIIEE COOOIIEHUE.

Bapuant 4

1. Onucate crpykrypy ¢ uMeneM AEROFLOT, coaepkaiiyto ciaeayroumue moJs:

* Ha3BaHUE NYHKTa Ha3HAYEHUs pelica;

* HOMEp pelica;

* TUI CaMOJIETA.

2. Hanucatp nporpaMmy, BBIIOJIHSIOMIYIO CIEAYIOLIUE AEUCTBUSA:

* BBOJ| C KJIaBUATYphl JaHHBIX B MaccuB, cocrosimui u3 cemu asnementoB tuna AEROFLOT;
3aMKCH I0JDKHBI OBITH YIOPSIOYEHBI HO BO3PACTaHUIO HOMEpA perica;

* BBIBOJI HAa 3KPaH HOMEPOB PEMCOB M TUIIOB CAMOJIETOB, BBUICTAIOIIMX B IYHKT Ha3HAYECHUS,
Ha3BaHUE KOTOPOrO COBIIAJIO C HA3BAHUEM, BBEJACHHBIM C KJIABUATYPBI,

* €CIIM TaKUX PEWCOB HET, BHIATh HA IUCILIEH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuant S

1. Onucate crpykrypy ¢ uMeneM AEROFLOT, coaepkaliiyto ciaeayromue mos:

* Ha3BaHME NIYHKTA HA3HAUYEHUs pelica;

* HOMEp pelica;

* TUI CaMOJIETA.

2. Hanucats nporpaMMy, BEITOJIHAIOMIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJ| C KJIaBUATYphl JaHHBIX B MaccuB, cocrosumui u3 cemu snementoB tuna AEROFLOT;
3aMKCH J0JDKHBI OBITH pa3MeleHbl B ali)aBUTHOM IMOPSIIKE 10 Ha3BaHUSAM YHKTOB Ha3HAUEHUS;
* BBIBOJI Ha 9KpaH IYHKTOB Ha3HAUEHUS U HOMEPOB peiCcoB, OOCIYKHBAEMbIX CAMOJIETOM, THUII
KOTOPOT'O BBEJIEH C KJIIABUATYPHI;

* €CIIM TaKUX PENiCOB HET, BHIATh HA IUCILIEH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 6

1. Onucate crpyktypy ¢ uMeneM WORKER, conepxariyto cienyromnye noJs:

* (hamMunMst ¥ MHULIKMATIBI PAOOTHUKA;

* Ha3BaHHUE 3aHUMAEMOU J1OJKHOCTH

* TOJI TIOCTYILJIEHUS Ha paboTy.

2. Hanucatp mporpaMmy, BHIMOJHSIONIYIO CIEAYIOIIUE ACHCTBUSA:



* BBOJI C KJIaBUATYphl JAHHBIX B MaccuB, cocTosumi u3 gecsaitu cTpykTyp tHna WORKER;
3alMCH J0JKHBI OBITH pa3MELIeHbI 110 aI(paBuUTYy.

* BBIBOJ Ha AWCIUIeH (pamunii paOOTHUKOB, 4Yeil cTaxk pabOThl B OpraHU3AIUU TPEBBIIIAECT
3HAa4YEHUE, BBEACHHOE C KJIABUATYPbI;

* €CJIM TaKUX paOOTHUKOB HET, BHIBECTH HA JUCIUIEH COOTBETCTBYIOIIEE COOOIIECHHE.

Bapuant 7

1. Onucate crpyktypy ¢ uMeneM TRAIN, comepxaiiyro cieayromue moJs:

* Ha3BaHUE ITYHKTa Ha3HAYEHUS;

* HOMED 10€3/13;

* BpeMs OTIPaBJICHUS.

2. Hanucatp nporpaMmy, BEIIOJIHAIOIIYIO CIEAYIOLIUE ACUCTBUSA:

* BBOJl C KJIaBUATypbl JAHHBIX B MAaCCUB, COCTOAIIMU W3 BOCbMM 3jieMeHTOB Tuna TRAIN;
3aMKCH JIOJDKHBI OBITH pa3MeleHbl B aji)aBUTHOM IMOPSIIKE 10 Ha3BaHUSM MYHKTOB Ha3HAUEHUS;
* BBIBOJ| Ha 3KpaH MH(pOpMALMU O MOE€3/1aX, OTIPABIAIOIIMXCS [10CJIE€ BBEJEHOI O C KJIABUATYyPhI
BPEMEHHU;

* €CJIM TAaKUX M0E€3/10B HET, BbIaTh Ha IUCIJIEH COOTBETCTBYIOLIEE COOOIIEHHE.

Bapuant 8

1. Onucate crpykTypy ¢ uMeneM TRAIN, copepxaniyro cieayromue moJs:

* Ha3BaHHE IIYHKTA HA3HAYCHHUS;

* HOMED 110€3/13;

* BpeMsI OTIIPaBJICHUS.

2. Hanucatb nporpaMmy, BEIIOJIHAIOIIYIO CIEAYIOLIUE ACUCTBUSA:

* BBOJI C KJIABUATYpPhI IaHHBIX B MACCHUB, COCTOSAIIMHN K3 mecTu aneMeHToB Tuna TRAIN; 3anucu
JOJDKHBI OBITh YHOPSA0YEHBI IO BpEMEHH OTIPABJICHUS T10€3/13;

* BBIBOJI Ha 3KpaH MH(pOpMaLUU O M0E€3[aX, HAIpaBJIAIOLNIUXCS B IYHKT, Ha3BaHHE KOTOPOIO
BBEJICHO C KJIABHATYPBI;

* €CJIM TAaKUX M0€3/10B HET, BbIaTh Ha IUCIJIEH COOTBETCTBYIOLIEE COOOIIEHHE.

Bapuant 9

1. Onucate crpyktypy ¢ uMeneM TRAIN, conepxaniyo cieayromue moJs:

* Ha3BaHHE NIYHKTA HA3HAYEHUS;

* HOMEp 110€e3/13;

* BpeMsI OTIIPaBJICHUSI.

2. Hanucats nporpaMMy, BEIIOJIHAIOIIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJl C KJIAaBUATypbl JaHHBIX B MAaCCUB, COCTOAIIMU W3 BOCbMM 3jieMeHTOB Thna TRAIN;
3aMKCH TOJDKHBI OBITH YIOPSA0YEHBI IO HOMEpaM MOe3/10B;

* BBIBOJI Ha 3KpaH HH(GOpPMALIUU O TT0€3/1€, HOMEP KOTOPOT0 BBENIEH C KJIaBUATYPBI;

* €CJIM TAaKUX M0E€3/10B HET, BbIIaTh Ha IUCIJIEH COOTBETCTBYIOLIEE COOOIIEHHE.

Bapuanur 10

1. Onucatp crpykrypy ¢ umeneM MARSH, conep:xairyto cieayroume mois:

* Ha3BaHHUE HAYaJIbHOI'O MYHKTA MaplIpyTa;

* Ha3BaHHWE KOHEYHOI 0 MyHKTa MapuipyTa;

* HOMEp MapIIpyTa.

2. Hanucats nporpaMMy, BEITOJIHAIOIIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJ C KJIaBHATyphbl JaHHBIX B MAacCUB, COCTOALIMN W3 BOochbMHU 3jemeHToB THna MARSH;
3alMCH JI0JKHBI OBITh YHOPSA0YEHBI IO HOMEPAM MapLIpyTOB;

* BBIBOJI Ha 3KpaH UH(POpMALIMU O MapuIpyTe, HOMEP KOTOPOro BBEAEH C KJIaBUATYPHI,

* €CJIM TaKUX MapUIpPyTOB HET, BBIJATh HA AMCILIEH COOTBETCTBYIOIIEE COOOIIECHUE.

Bapmuant 11

1. Onucatp crpykrypy ¢ umeneM MARSH, conep:xainyto cieayroume mosis:

* Ha3BaHHWE HAYaJIbHOI'O IIYHKTA MapLIpyTa;

* Ha3BaHHE KOHEYHOI' 0 IIyHKTa MaplIpyTa;



* HOMEp MapLIpyTa.
2. Hanucatb nporpaMmy, BBIITOJIHSIOIYIO CIEAYIOIINE JEHCTBUS:

* BBOJ C KJIaBHATyphl JaHHBIX B MAacCHUB, COCTOAIIUN W3 BOchbMHU 3jemeHToB Tuna MARSH;
3alMCH I0JKHBI OBITH YHOPSA0YEHBI IO HOMEPAM MaplLIpyTOB;

* BBIBOJ] Ha 3KpaH MH(POPMAIMK O MapLIpyTax, KOTOpble HAUNHAIOTCS UM KOHYAIOTCS B IIYHKTE,
Ha3BaHHE KOTOPOr'0 BBEJIEHO C KJIIABUATYPHI;

* €CJIM TAKUX MapIIPyTOB HET, BbIATh HA IUCIUIEH COOTBETCTBYIOIEE COOOILEHHUE.

Bapuanr 12

1. Onucats crpykrypy ¢ umeneM NOTE, conepxaiyto cieayromnme mos:

* pamunus, ums;

* HoMep TenedoHa;

* IeHb POXKICHUS (MacCUB U3 TPEX YHUCEN).

2. HanucaTs nporpaMmy, BBITOJHSAIOIYIO CIEAYIOIINE NEHCTBUS:

* BBO/J| C KJIABUATyphl JTaHHBIX B MAaCCUB, COCTOALIMM 13 BocbhMu AneMeHToB Thna NOTE; 3anucu
JOJKHBI OBITh YIOPSA0YEHBI HO JaTaM JTHEH pOoXKJIeHUS;

* BBIBOJI HAa 3KpaH UH(OpMaLIMU O YeJI0OBEKe, HOMep Tele()OHa KOTOPOro BBEJEH C KJIaBUATYPHI;

* €CJIM TaKOT'0 HET, BBIIATh Ha JUCIICH COOTBETCTBYIOIEE COOOIICHHE.

BapuanTt 13

1. Onucats crpykrypy ¢ umeneM NOTE, conepxainyto cienyromme noJis:

* pamunus, ums;

* HoMmep TenedoHa;

* IeHb POXAEHUS (MACCUB U3 TPEX YHCE).

2. HanucaTs mporpaMmy, BBITOJIHSAIOILYIO CIEAYIOIINE NEHCTBUS:

* BBO/J| C KJIABUATypbl IaHHBIX B MaCCUB, COCTOAIMMI U3 BocbMu 3nneMeHToB Tna NOTE; 3anucu
JOJKHBI OBITh Pa3MelLeHbI HO al(haBUTY;

* BBIBOJ] Ha 3KpaH MH(POPMALUU O JIOASAX, YbU JTHU POXKIEHUS MPUXOIATCS Ha MECLl, 3HAaUCHUE
KOTOPOI'0 BBEJIEHO C KJIABUATYPHI;

* €CJIM TAKUX HET, BbIIAaTh HA UCIJIEH COOTBETCTBYIOLIEE COOOIIECHNUE.

Bapuant 14

1. Onucars crpykrypy ¢ umeneM NOTE, conepxainyro cienyromume nois:

* hamunus, uMs;

* HOMep TenedoHa;

* IeHb POXAEHUsS (MACCUB U3 TPEX YHCE).

2. Hanucats nporpaMMy, BEIIOJIHAIOIIYIO CIEAYIOIIUE ACUCTBUSA:

* BBO/J| C KJIABUATyphl JaHHBIX B MaCCUB, COCTOALIMMI U3 BocbMU deMeHToB Thna NOTE; 3anucu
JOJKHBI OBITh YIIOPSAAO0YEHBI 10 TPEM IepBhIM L (paM HoMepa TenedoHa;

* BBIBOJ] HA 3KpaH UH(OpMaIUH O YelloBeKe, Ubs (paMuUINs BBEJCHA C KJIABUATYPBHI;

* €CJIM TAKOI'O HET, BbIIaTh Ha IUCIIJIEH COOTBETCTBYIOLIEE COOOLICHHUE.

Bapuanr 15

1. Onucatp crpykrypy ¢ umeneM ZNAK, copeprkaliyro cieyromme mos:

* hamunus, uMs;

* 3HaK 30/IMaKa;

* IeHb POXKIEHUS (MacCUB U3 TPEX YHUCEN).

2. Hanucats nporpaMMy, BEITOJIHAIOIIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJ C KJIABUATypbl JaHHBIX B MACCHUB, COCTOSALIUHI U3 BOCbMHU AJIEMEHTOB THIIA

ZNAK; 3anucu J0MKHBI OBITH YIIOPSIIOYEHBI 110 JaTaM JTHEH POXKICHUS,

* BBIBOJ] HA 3KpaH MH(OpMaIUH 0 YelloBeKe, Ubs (paMuiMs BBEJICHA C KIaBUATYPBI;

* €CJIM TaKOr'0 HET, BBIIATh Ha JUCIICH COOTBETCTBYIOIEE COOOIICHUE.

BapuanTt 16

1. Onucatp crpykrypy ¢ umeneM ZNAK, comeprkaliyro cieayromme mos:

* pamunus, ums;

* 3HaK 30/[1aKa;



* ICHb POXKACHHS (MAacCUB U3 TPEX UKCEN).

2. Hanucatp nmporpaMmy, BBIMOJHSIONIYIO CIEAYIOIIUE ACHCTBUSA:

* BBO/J| C KJIaBUATypbl JaHHBIX B MAaCCUB, COCTOSIIIINI U3 BOCbMHU 3JeMeHTOB Tuma ZNAK; 3anucu
JOJDKHBI OBITH YIIOPSIIOYEHBI 110 AaTaM JHEH pOXKICHUS;

* BBIBOJI Ha 9KpaH MHQPOPMAIMH O JIOASX, POAUBIIUXCS MOJ 3HAKOM, HAMMEHOBAaHUE KOTOPOTo
BBEJ/ICHO C KJIABUATYPBbI;

* €CJIM TaKUX HET, BbIIAaTh Ha IUCIJIEH COOTBETCTBYIOIIEE COOOIIECHHE.

Bapuanr 17

1. Onucatp crpykrypy ¢ umeneM ZNAK, copeprkaliyro cieyromue mos:

* pamunus, ums;

* 3HaK 30/IMaKa;

* ICHb POXKACHHS (MAacCUB U3 TPEX UKCEN).

2. Hanucats nporpaMmy, BBIIOJIHSIOIIYIO CIEAYIOIIUE AEUCTBUSA:

* BBO/J| C KJIaBUATyphl JaHHBIX B MAaCCUB, COCTOSIIIIMI U3 BOCbMH 3JeMeHTOB Tuma ZNAK; 3anucu
JOJKHBI OBITh YIOPSA0YEHBI 110 3HaKaM 30/1MaKa;

* BBIBOJI Ha KpaH MHGOPMALIMH O JIIOASX, POJUBIIUXCS B MECALl, 3HAUYCHIUE KOTOPOTO BBEACHO C
KJIABUATYBbI;

* €CJIM TaKUX HET, BbIIaTh Ha IUCIJIEH COOTBETCTBYIOIIEE COOOIIEHHE.

BapuanT 18

1. Onucars crpykrypy ¢ umeneM PRICE, coneprkaiyto cienyromue noss:

* Ha3BaHUE TOBAPA;

* Ha3BaHME Mara3uHa, B KOTOPOM MPOJAETCS TOBAp;

* CTOMMOCTH TOBapa B pyo.

2. Hanucatp nporpaMmy, BBIIOJIHSIOIIYIO CIEAYIOIIUE ASUCTBUS:

* BBOJI C KJIaBUATypPbl JaHHBIX B MACCHUB, COCTOALIMI 13 BocbMu neMeHToB Thna PRICE; 3anucu
JOJDKHBI OBITH pa3MelIeHbl B ali(paBUTHOM MOPSAKE 110 HA3BAHUSM TOBApOB;

* BBIBO/J] Ha 9KpaH MH(POPMAIIMH O TOBape, Ha3BaHUE KOTOPOr0 BBEJACHO C KIaBUATYPHI;

* €CJIM TAKWX TOBApOB HET, BBAATh HA IUCILIIEH COOTBETCTBYIOIIEE COOOIICHHE.

BapuanTt 19

1. Onucate crpyktypy ¢ umenem PRICE, conepxaliyto cieayromue moisi:

* Ha3BaHUE TOBApa;

* Ha3BaHWE Mara3uHa, B KOTOPOM MPOJAETCS TOBAp;

* CTOMMOCTH TOBapa B pyo0.

2. Hanucats nporpaMMy, BEIIOJIHAIOIIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJI C KJIaBUATypbl JaHHBIX B MACCHB, COCTOALIMI 13 BochMu 3nneMmeHToB Thna PRICE; 3anucu
JOJKHBI OBITH pa3MelleHbl B all(paBUTHOM MOPsIKE M0 Ha3BaHUSAM Mara3uHoB;

* BBIBOJI Ha 2KpaH MH(OpMalKUKU O TOBapax, MPOJAIOIIMXCS B MarasuHe, Ha3BaHHE KOTOPOTO
BBEJICHO C KJIABUATYPBIL;

* €CII TAKOTr'0 MarasuHa HET, BBIJATh HA IUCIUIEH COOTBETCTBYIOIIEE COOOIICHHE.

Bapuanr 20

1. Onucate crpyktypy ¢ uMeneM ORDER, conepskaiiyto ciaenyroiue moJs:

* pacUeTHBIN CUET IJIATENbILINKA;

* pacUeTHBINA CUET MOJydaTens;

* epeuuciseMas cymma B pyo.

2. Hanucats nporpaMMy, BEITOJIHAIOMIYIO CIEAYIOIIUE ACUCTBUSA:

* BBOJ C KJIABHUATYphl JAHHBIX B MAacCCUB, COCTOAIIMNA U3 BochMHU 31eMeHTOB Turma ORDER;
3alucu  JOJDKHBI OBITh pa3MelleHbl B al(aBUTHOM IMOPAAKE [0 pACYETHBIM CYETaM
MJIaTENbIUKOB;

* BBIBOJ Na 93KpaH HHPOpMAIMU O CyMMe, CHSATOW C pacueTHOro cyera IJjaTesbllIvKa,
BBEJEHHOT'O C KJIaBUATYpHI;

* €CJI TAKOT'0 PACUYETHOI'O CUeTa HET, BBIJIATh HA JUCIJIEH COOTBETCTBYIOIIEE COOOIIECHNUE.



4 cemecTp
JlabopaTopnas padora Ne 1. Kinaccwl n 00bexkTbl B C++

ITocTanoBka 3aaaun

Hanucate mporpamMmmy, B KOTOPOH CO3JAIOTCSd M pa3pylIalOTCs OOBEKTHI, ONPEIeIEHHOTO
MOJIb30BaTEJIEM KJlacca. BrIMOTHUTE Mccae10BaHUE BRI30OBOB KOHCTPYKTOPOB U IECTPYKTOPOB.

Iopsinok BbINOJHEHHUS PA0OTHI

1. OnpenenuTs MOJIB30BATENbCKUM KJ1acCc B COOTBETCTBMM C BapHaHTOM 3aJaHMs (CMOTPH
IIPUIIOKEHHE).

2. OmpenenuTh B Kjacce CIEAYIOIIME KOHCTPYKTOpbI: 0€3 MmapaMeTpoB, C IapaMeTpaMu,
KOIIMPOBaHUS.

3. OnpenenuTs B KJ1acce IECTPYKTOP.

4. OnpenenuTsb B KJIacce KOMITIOHEHTBI-(DYHKIIMH /71l IPOCMOTpA U YCTAaHOBKH I0JIEH TaHHBIX.

5. OnpenenuTh yka3zaTesb Ha HK3eMIULIP Kiacca.

6. Hanucatp 1eMOHCTPAallMOHHYIO IIPOrPaMMy, B KOTOPOH CO3/1al0TCS U pa3pylliatoTcst 00bEKThI
MI0JIb30BATENBCKOr0 KJIacca M KaK[bli BBI30B KOHCTPYKTOpA U JECTPYKTOPA COIPOBOKIAETCS
BbIJIa4yell COOTBETCTBYIOILEr0 COOOIIEHNUs (Kakoi 0OBEKT KaKOil KOHCTPYKTOp MM JECTPYKTOp
BBI3BAN).

7. Iloka3aTe B mporpaMme MCII0JIb30BaHUE YKa3aTels Ha OOBbEKT.

8. JJabopaTopHas JoJDKHA COCTOATh U3 TPEX (haiiiioB:

— 3arojoBo4HbIN h-(aiin c onpenenenuem Kiacca,

cpp-taiin ¢ peanusamuen kiacca,

cpp-tailsl AeMOHCTPALIMOHHOM TPOrpaMMBbl.

JUiss ipenoTBpaIllleHnsl MHOTOKPAaTHOTO BKJIFOUECHHS (Daiiyia-3arojoBKa CIEAyeT HUCIIOIb30BaTh
JTUPEKTUBEI MPEpoIeccopa

#ifndef STUDENTH

#define STUDENTH

/I mogynms STUDENT.H

#endif
BapuanTtsl 3a1aHuii.
Omnucanus 4JIEHOB - JAaHHBIX ITOJIb30BATCIIBCKUX KJIAaCCOB

1. CTYAEHT
umst — char*
Kypc — int

o1t — int(bool)

4. IBJAEJINE
uMs — char*
mudp — char*
KOJIMYECTBO — int

7. AAPEC

uMs — char*
ymuta — char*
HOMeEp JToMa — int

10. IEX

uMs — char*
HayajabHUK — char*
KOJIMYECTBO
pabotaromux — int



13. CTPAHA

umst — char*
dbopma

npasieHus — char*
mwiowmans — float

2. CJIV KA
umst — char*
BO3pacrt — int
paboumii crax — int

5. BUBJIMOTEKA
nMs — char*

aBTop — char*
croumocTth — float

8. TOBAP

nMs — char*
KOJIMYECTBO — int
croumocTts — float

11. IEPCOHA
uMs — char*
BO3pacT — int
non — int(bool)

14. )KUBOTHOE
uMs — char*
Kjiacc — char*
cpemHwmii Bec — int

3. KAIPBI

uMs — char*

HOMeEp Iexa — int
paspsia — int

6. OK3BAMEH

uMs cTyzieHTa — char*
Jara — int

olleHKa — int

9. KBUTAHIIVA
HOMep — int

Jara — int

cymma — float

12. ABTOMOEMUJIb
Mmapka — char*
MOIIHOCTE — int
croumocs — float

15. KOPABJIb

nMs — char*
BOJIOM3MELIEHHE — int
THII — char*

JlaGopaTopHasi padora Ne 2. [leperpyska onepanuii

OcHoBHoOE coxep:kaHue padoThI.

Omnpenenuts U peanu3oBath Kiaacc. ONpeneauTs U peaan3oBaTh Olepaluy Hal JaHHBIMU 3TOTO
kjacca. HanmucaTp U BBIIOIHUTB IPOrpaMMy MOJIHOTO TECTUPOBAHMS ITOrO KJlacca.

ITopsinok BbINOJITHEHHA PadOTHI.

1. BeiOpaTh Kj1acc B COOTBETCTBUU C BAPHAHTOM.



2. OmpenenuTh U peann3oBaTh B KJacce KOHCTPYKTOPBI, AeCTpyKTop, ¢pyHkuuu Input (BBOA €
KJIaBuaTypsl) ¥ Print (BbIBOJ Ha SKpaH), NEPErPY3UTh ONEPALIUIO IPUCBAUBAHMSL.

3. Hanucats mporpaMMy TECTHPOBAHMSI KJIacca U BHIIIOJIHUTH TECTUPOBAHHUE.

4. JlomoiHUTH OIpeleNeHHe Kiacca 3aJaHHBIMU IEPErpyKEHHBbIMU onepauusMu (B
COOTBETCTBUU C BAPUAHTOM).

5. Peanu3oBath 3Tu onepanuy. BBIMOIHUTE TECTUPOBaHHUE.

MeToauyecKkne YKa3aHus.

1.Knnacc peanu3oBaTh Kak NMHAMUYECKMH MaccuB. J[JI1 3TOro omnpeaeleHue Kiacca OJDKHO
UMETb CIIEAYIOLIHE MOJS:

— yKas3aTellb Ha Ha4aJlo MacCUBa;

— MaKCUMaJbHbII pa3Mep MaccuBa;

— TEeKYIIUH pa3Mep MacCHUBa.

2. KoHCTpyKTOpBI KJ1acca pa3sMenialoT MACCUB B IIaMSATH U YCTaHABIUBAIOT €r0 MaKCUMAaJIbHBIN U
TeKymui pasmep. [lng 3agaHus MakCUMalIbHOIO MacCHMBa HCIOJB30BAaTh KOHCTAHTY,
olpesensieMylo BHE Kiacca.

3. UtoOB! y Bac He BO3HMKAJO MpoOjeM, aKKypaTHO paboTaiiTe ¢ KOHCTAHTHBIMM OOBEKTaMH.
Hampuwmep:

* KOHCTPYKTOP KOIIMPOBAHUS CIEAYET ONPENEIUTh TaK:

MyClass (const MyClass& ob);

* OIlEpalLMIO PUCBANBAHMS IEPETPY3UTD TaK:

MyClass& operator = (const MyClass& ob);

4. Jlna ynobcTBa peanus3aluu onepauuii-QyHKIUN peann3oBaTh B Kiacce private(protected)-
¢byHKIMY, paboTarolMe HENOCPeACTBEHHO C peanM3aunuedl kinacca. Hampumep, mns kiacca
MHOKeCTBO 3TO MOT'YT OBITh cliefytolue QyHKINNU:

— BKJIIOYUTb JIEMEHT B MHOXKECTBO;

— HalTH 3JIEMEHT U BO3BPATUTh €r0 UHAEKC;

— YIAJIUTb JJIEMEHT;

— OIIPEAEIUTh, IPUHAAJICKUT JIU FJIEMEHT MHOKECTBY.

VkazaHHblE (QYHKIUM HCHOIb3YIOTCA B peaju3allly OOIIEAOCTYHHBIX (QyHKIMI-onepanuit
(operator).

BapuanTtsl 3a1aHuii.

1. MHOXecTBO ¢ anieMeHTamMu Tuma char. JlonoaHUTETHHO NEPEerpy3UTh CIeAYIOIINE ONepaluu:
+ — 100aBUTH 2JIEMEHT B MHOXeCTBO(THMA char + set);

+ — 00beAMHEHNE MHOXECTB;

= = — [IpOBEpKa MHOXECTB Ha PaBEHCTBO.

2. MHox)ecTBO ¢ anemeHTamu tuna char. /[onoaHUTENbHO EPErpy3uTh CIEAYIOMME ONEPALUUN:
- — yIaJMTh JIEMEHT U3 MHOXKeCTBa (Tuma set-char);

* — mepeceueHrne MHOXECTB;

< — CpaBHCHHE MHOXXECTB.

3. MHOXxecTBO ¢ 3nemeHTamMu Tuna char. J[onosHuTEIbHO NEPErpy3uTh CIEIYIOIUE ONepalu:
- — YAQJIUTDh 3JIEMEHT U3 MHOXeCTBa (Tuna set-char);

> — IpoBepKa Ha MOJAMHOKECTBO;

|= — npoBepka MHO>KECTB HAa HEPABEHCTBO.

4. MHOXeCTBO ¢ deMenTaMu Tuna char. J[OMOIHUTENBHO NEPErPY3UTh CIIELYIOIIME OTNEPALHH:
+ — 100aBUTH 2JIEMEHT B MHOXECTBO (Tuma set+char);



* — mepeceueHue MHOXECTB;
= = — [IpOBEpKa MHOXECTB Ha PaBEHCTBO.

5. MHoO)ecTBO ¢ a1emMeHTaMu tuna char. J[ononmHUTENBHO Neperpys3uTs CAeAyOINE ONepauu:
+ — 100aBUTh AJIEMEHT B MHOKecTBO(THIIa char + set);

+ — 00beAMHEHNE MHOXKECTB;

<= — CpaBHCHHUEC MHOXECTB .

6. MHOXeCTBO ¢ 2eMeHTamu Tumna char. J{onmoHUTEeNbHO NEPerpy3uTh CIEIYIONIHE ONePALUN:
> — [IpOBEPKa Ha MPUHAIISKHOCTh(char > set);

* — mepeceuyeHne MHOXECTB;

< — poBepKa Ha MOJIMHOKECTBO.

7. OpHOHaANpaBlIEHHBIH CIMCOK C 3JeMEHTaMM Tuna int. JlONOJHUTENBbHO Ieperpy3uTh
CIIEYIOIINE Ol epaIlUH:

+ — o0benuHUTh ciucku (list+list);

-- — YIaJUTh DJIEMEHT U3 Hauana (--list);

= = — [IpoBepKa Ha PaBEHCTBO.

8. OnHOHampaBIEHHBIA CIHUCOK C D3JeMEHTaMHU Tuna int. J{OMOJHUTENBHO NEPErpy3UTh
CIIEAYIOLIHE Ol EPALIUHU:

+ — 106aBUTH eMeHT B Havyano(int+list);

-- — YIaJUTh dJIEMEHT 13 Hauamna(—list);

= = — IpOBepKa Ha PaBEHCTBO.

9. OpHOHampaBlIEHHBIH CIMCOK C 3JeMEHTaMM Tuna int. JlONOJHUTENBbHO Ieperpy3uTh
CIIEAYIOLIHE Ol EPALIUHU:

+ — no0GaBUTH 51eMeHT B KoHell (list+int);

-- — yIamuTh deMeHT u3 Konna (list--);

= — nmpoBepka Ha HEPABEHCTBO.

10. OpHoHampaBiEHHBI CHHCOK C 3jeMeHTaMu Tumna int. JIONOJHMUTENBHO IEeperpy3uTh
CIIEYIOIIME OTepaIliu:

[] — noctyn K 31eMeHTy B 3aJaHHON MO3UIIMH, HAallpUMeEp:

int 1,c;

list L;

c=L[i];

+ — 00BETMHUTE J1BA CIINCKA;

= = — [IPOBEPKA Ha PaBEHCTBO.

11. OnpHoHanpaBieHHBIH CIUCOK C 3yeMeHTamMu Tuna char. JlomomHUTENbHO Neperpy3uTh
CIIelyIoIIMe O epaluu:

[] — mocTyn K 37eMeHTy B 3aJJaHHOM MO3ULIUHU, HALIPUMED:

int i; char c;

list L;

c=L[i];

+ — 00beIMHUTH J1BA CIIHCKA;

= — npoBepka Ha HEPABEHCTBO.

12. Ctek. J1onOIHUTENBHO MEPErPy3UTh CAENYIOUINE ONEepallUu:
+ — 100aBUTH SJIEMEHT B CTEK;



— — U3BJICYB DJIEMEHT U3 CTEKa;
bool()— npoBepka, mycToi 11 CTEK.

13. Ouepensp. JlonoaHUTENBHO EPErpy3UTh CIEAYIOIIUE O EpaLUN:
+ — 100aBUTH DIICMEHT;

— — U3BJICYb HJIEMEHT;

bool() — mpoBepka, mycTas a1 O4epeab.

14. OpHOoMepHBbIM MaccuB (BEKTOp) BEIIECTBEHHBIX 4MCEN. J[OMOIHUTENBHO MEperpy3uTh
CIEAYIOIIHUE ONEPALNHN:

+ — cnoxkeHune BeKkTopoB (afi]+b[i] a1 Beex 1);
[] — moctymn mo uHAEKCY;
+ — no6aBuTh uncIio K BekTopy (doublet+vector).

15. OpHoMmepHbI MaccuB (BEKTOp) BELIECTBEHHBIX 4MCEN. J[OMOIHUTENBHO IEperpy3uTh
CIIEYIOIINE OTEPAIIUH:

- — BBIYUTaHUE BeKTOPOB (a[i]-b[i] mms Bcex 1);

[] — mocTyn mo UHACKCY;

- — BBIYECTh U3 BeKTOpa uucio (vector-double).

16. OpHOMepHBI MaccuB (BEKTOp) BEIIECTBEHHBIX 4HCEN. J[OMOJHUTENBHO Meperpy3uTh
CIIEYIOINE OTEPAIUH:
* 1 *b 1 1)
YMHOXXEHHE BEKTOpoB (a[1]*b[1] nyist Bcex 1);
[] — mocTyn mo UHACKCY;
* — YMHOXXUTb BEKTOp Ha uuciio (vector*double).

17. OpHoMepHBIE MaccuB (BEKTOp) BEIIECTBEHHBIX 4YHced. JIONOJHMUTENBHO IEperpy3uTh
CIIelyIOIIM e O epaluu:

= — [IPUCBOMUTH BCEM dJIEMEHTaM BeKTopa 3HaueHue (vector=double);

[] — moctyn mo uHIEKCY;

= = — [IpOBEpKa Ha PaBEHCTBO;

|= — mpoBepKa Ha HEPaBEHCTBO;

18. JIByxMmepHBbIIi MaccuB (MaTpHlla) BEIIECTBEHHBIX 4Hceld. J[ONOJHUTENBHO MEperpy3uTh
CIeNyIOIIUE Ol epaluu:

* — YMHOXKEHUE MaTpPULL;

* — YMHO)XEHUE MaTPHULbl HA YUCIIO;

* — YMHO)KEHHUE UK Clla Ha MAaTpUILY.

19. JIByxMmepHBIi MaccUB (MaTpHIla) BEUIECTBEHHBIX uuceld. [lOMOJHUTEIbHO Meperpy3uTh
CIIEAYIOIIE Ol ePALINHU:

- — pPa3HOCTh MATPUIL;

- — BBIUECTh U3 MaTPUIIBI YUCIIO;

= = — [IpoBepKa MaTpUIl Ha paBEHCTBO.

20. JIByXxMepHBIi MaccuB (MaTpHlla) BELIECTBEHHBIX uuCe]. [lOMOJHUTEIbHO IEperpy3uTh
CIIEAYIOLIE ONEPALNHU:

= — IPUCBOUTH BCEM 3JIEMEHTaM MaTpullbl 3HadeHue (matr=double);

+ — CIIO)KE€HUE MATpPHILI;

+ — CIIO)KUTH MaTpUILy C unciioMm (matr+double).



21. JIByXMepHBIi MaccuB (MaTpHlla) BELIECTBEHHBIX uucCe]. [lOMOJHUTEIbHO MEperpy3uTh
CIIEAYIOLIHE Ol EPALIUHU:

= = — [IpOBEpKa MaTpull Ha paBEHCTBO;

++ — TpaHCIOHUPOBATH MAaTPHULLY.

-- — BBIYECTb U3 BCEX IEMEHTOB MATPUIIbl AUHMUILY.

JlaGoparopnasi padora Ne 3. [leperpyska onepanuii

1. ITocTranoBka 3axauu

Hanucate mporpamMmy, B KOTOPOM CO3JAl0TCA M pa3pylIaloTCsi OOBEKTHI, ONPENEIEHHOT O
I0JIb30BaTeNEM Kilacca. B 1aHHOM Kiacce peanu3oBaHa Ieperpys3ka OnepaTopoB, YKa3aHHBIX B
3aJjaHMU. Bce ncxoHble BETMYMHBI TOJDKHBI BBOAUTHCS U3 (haiina (in.txt), a pe3ynbTaT JODKEH
OBITh 3amucaH B pe3yibTUpYROmUW Qaitn (out.txt). dopmat daitna HE0OXO0IUMO BHIOPATH
CaMOCTOSITENIbHO (HampuMmep, TEKCTOBBIM (an in.txt, B KOTOPOM HEOOXOIMMBbIE 3HAYEHUS
IepevrCcIIeHbl Yepe3 3anaTyto). Mexoauslii ¢aiia MOXKHO CpOPMHUPOBATH U 3alOJHUTH BPYUHYIO
C ITOMOIIBIO BHEIIHETO TEKCTOBOI'O PEJAKTOPA.

2. IMopsinok BbINOJHEHHUS PA0OTHI

1. OmnpenenuTs MOJIH30BATENBCKUN KJIACC B COOTBETCTBHM C BapHAHTOM 3aJaHHs (CMOTpHU
MIPUJIOKEHHE).

2. OmnpenenuTs B KJacce CIEAYIONMe KOHCTPYKTOpPBI: 03 MmapamMeTrpoB, ¢ MapamMeTpamH,
KOITUPOBAHUS.

3. OmnpenenuTs B Kj1acce JeCTPYKTOP.

4. OnpenenuTs B Kjacce KOMIOHEHTHI-QYHKIIMU JJi MPOCMOTPAa M YCTAHOBKU IOJIEH
TaHHBIX.

5. B nmemoHcTpanuoHHONW mporpamMme TOKa3aTh HMCIHOJb30BaHHWE MEPErpyKEHHBIX

ornepatopoB. Kaxablil BbI30B MEPErPYKEHHOrO OlepaTopa IOJDKEH COIMPOBOXKAATHCSA BblIAYei
COOTBETCTBYIOIErO COOOIIEHUS Ha 3KPaH.

6. B nemoHcTpanmoHHON mporpaMMe JOJDKHBI CO37aBaThCsi M pa3pyllaTbcss OOBEKTHI
M10JIb30BATEIbCKOr0 KJIacCa M KaXKJbli BBI30B KOHCTPYKTOpA U JAECTPYKTOpA COIPOBOXKIAETCS
BbIJla4yell COOTBETCTBYIOIEr0 COOOIIEHNUs (Kakoi OOBEKT KaKOil KOHCTPYKTOp MM JECTPYKTOp
BBI3BA).

7 JlaGopaTopHas paboTta J0JDKHA COCTOSATH U3 TPEX (HaIIOB:

* 3arosoBo4HbIN h-(aiin c onpenenenuem Kiacca,

* cpp-taiin ¢ peanuzamuei kiacca,

* cpp-(ails AeMOHCTPAaLlMOHHON IPOrPaMMBI.

3. Bapuanrtsl 3aganuii

1. Omnpenemuts Kiacc, B KOTOPOM ONHUCATh yKa3aTelb Ha LENO€ 4ucio. PeamusoBaTe B 3TOM
KJlacce KOHCTPYKTOP M JECTPYKTOp, KOTOPBIH, COOTBETCTBEHHO, BBIIEISIET U OCBOOOXKAAET
namsaTh Ui ykasatens. [leperpy3uTh [Js1 JaHHOrO Kjlacca OIEpaTopbl IMOTOKOBOIO BBOJA
BbIBOJIA (<<, >>) u X++,>, <. IIpogemoHcTpupoBaTh paboTy 0OBEKTOB KJlacca.

2. OmnpenenuTh Kiacc, B KOTOPOM ONKCAaTh MacCHUB JIEMEHTOB. Peann3oBaTh B 3TOM Kiacce
KOHCTPYKTOp, KOTOPBIM 3allOJHAET MAcCHB CIydalHbIMH 3HadeHusAMH. Ileperpysuts mis
JAHHOT'O KJlacca OIEepaTopbl MOTOKOBOTO BBOAA BbIBOAA (<<, >>) u omepatopbl ++X, +, -
IlponemoncTpupoBars paboTy 00BEKTOB KiIacca.

3. Ompenenuts Kjacc, B KoTopoM onucaTb C-cTpoky u3 25 sneMmeHTOB. J[00aBUTH B Kilacc
KOHCTPYKTOp IO YMOJYaHHIO U KOHCTPYKTOp KonupoBaHusd. Ileperpy3uts Ui gaHHOrO Kiacca
OIepaTopbl IOTOKOBOrO BBOAA BbIBOJA (<<, >>) W omeparopsl ==, +, -. I[IpogemoncTpupoBath
paboTy 00BEKTOB KJjlacca.

4. Ornpenenutsb Kjacc, B KOTOPOM OMHUcaTh 1enoe 0e33HakoBoe mose. /s 00BeKTOB JaHHOTO
KJlacca Teperpy3uTh OIEepaluio CIOKEHHUs U cpaBHEHHS. Taike Meperpy3uth sl TaHHOTO



KJlacca OIepaToOpbl TMOTOKOBOI'O BBOJA BhIBoma (<<, >>) wum omepartopsl X++, ++X, -
IIponemoHcTpupoBaTh paboTy 0OBEKTOB Kilacca.

5. OmnpenenuTs Kiacc, B KOTOPOM ONMMCATh JBa LENbIX yucia. JJo0aBUTh B Ki1acCc KOHCTPYKTOP U
nectpykrop. KoHCTpykTop mnpucBaMBaer mojsiM kiacca ciydailHele uyucina oT O mo 10.
JlecTpyKTOp OOHYJISIET 3TH YHCJAa ¥ BBIBOAUT COOOIIEHHE HA DKPAaH O TOM, YTO OOBEKT «yMepy.
[Teperpy3uTh 1151 JaHHOTO KJIacca OMEPaTOPhI MIOTOKOBOTO BBOJIA BRIBOJA (<<, >>) U ONEpaTOpPhI
==, X--, <. IIponemoHncTpupoBaTh paboTy 00BEKTOB KJlacca.

6. Omnpenenuts Kiacc, B kotopoM onucatb C-ctpoky u3 100 cumBonoB. [[06aBuTh B Kiacc
KOHCTPYKTOp IO YMOJYAaHHUIO, KOTOPBIA JOJDKEH HMHHUIUAIU3UPOBATh CTPOKY CIy4alHBIMU
3HaueHusAMHU. [leperpys3uts ais JaHHOTO KJjlacca OlepaTopsl IOTOKOBOIO BBOJA BhIBOJA (<<, >>)
U OIepaToOphl ==, <, >

7. OmnpenenuTb Kjacc, B KOTOpPOM ONHUcaTh JBa Mosst 1esnoro tumna. KoHCTpykTop 1o
YMOJYAaHUIO JOJDKEH MHUIUAIU3UPOBaTh IOJIA ClydyallHbIMM 3HaueHusMu. OrnpenenuTsb
npyxectBeHHbIN (friend) onepatop, KOTOPBII MO3BOJISET CKIAABIBATH M BBIYUTATH II€JIbIE YHCIIA
1 00BEKTHI JaHHOrO Kiacca. Takxke meperpysuTh A JaHHOIO KJjlacca OIEepaTopbl OTOKOBOTO
BBOJIa BBIBO/IA (<<, >>).

8. Ompenenuts Kiacc, B KOTOPOM ONMCAHBI MOJIs1, NPEACTABIAIOIMIE AATy (J€Hb, MECSL, IOf).
Peamu3oBath B Kiacce KOHCTPYKTOP IO YMOJIYAaHHMIO, KOTOPBIM WHULUAIU3UPYET JaTy
CIIy4allHBIMM 3HAYEHUSIMH, 4 TAKXKE KOHCTPYKTOP, KOTOPBIA 3alpalIMBaeT JaTy C KIaBUATYPBI.
IIeperpys3uts 111 JAaHHOTO KJ1acca onepanuo +.

9. Co3zmate Kjacc, COCTOSIIMHA M3 JABYX LEJNBIX YHCEI, KOHCTPYKTOpa M JECTPYKTOpA.
KoHcTpykTop npucBauBaeT 3TUM 4MciaM citydaiiHoe uncio oT -10 no 10. Jecrpykrop o6HyIs€T
9TM 4ucia. I 3K3eMIUBIpPOB 3TOrO Kjacca IMEeperpy3uTh ONEPALMI0 CIOKEHHS M BBOJA U
BBIBOZIA B MIOTOK (<<, >>)

10. Co3nath kjacc, cocTosimuid 3 cTpoku JumHHONH 100 cuMBoJioB W nByX QyHKiui. [lepBas
(GYHKIMS — TOACYET KOJIMYECTBA IIPOOENIOB B CTPOKE, BTOPasi — 3aMEHSET B CTPOKE CUMBOJIBI «a»
Ha «o». Peasin3oBatk B Kilacce NneperpyKeHHbIe ONepaToOphbl BBOJA-BBIBOJA B IIOTOK (<<, >>).

11. Co3matpy Kjacc, cOCTOSAIMA M3 CTPOKM JiMHHOW 50 CHMBOJIOB, KOHCTPYKTOpa M
nectpykropa. KOHCTpyKTOp NpHUCBaMBaeT CTPOKE IIPOM3BOJIBHOE 3HadeHue. JlecTpykrop
00HyJIseT cTpoKy. [leperpysuTs onepanuio CI0KeHHs! IBYX 3K3EMIUIIPOB 3TOr0 Kjlacca, a TaKxKe
orepalvy BBOJIa-BbIBO/IA B MOTOK (<<, >>).

12. Co3path Kiace, COCTOSIIIMN U3 ABYX MoJIeH 1enoro tuna u AByx ¢yHkuui. I[lepBas pyHkus
— 3aMEHseT MeHbIllee M3 YHCel Ha MX CyMMY, BTOpas — 3aMEHseT OoJiblliee Ha UX Pa3HOCTb.
[leperpy3uth onepaunuo CiIOKEHUs ABYX IK3EMILIIPOB 3TOrO Kjacca, a TAK)Ke Olepaluyi BBOAA-
BBIBOJIA B MOTOK (<<, >>).

13. Co3pmath Kjacc, COCTOSALIMM M3 IBYX MoJei Lenoro tumna, GyHKUMH U TEeperpyKeHHOro
onepatopa +. MOyHKIMS — BBIUUCISIET pa3HUIy 3TUX 4yucie, OnepaTop BO3Bpam@aeT 00BEKT
JAHHOTO KJjlacca, I/Ie NMEepBOE YHMCIO PaBHO CyMME IEpPBBIX YHMCEN CKJIAJbIBAEMbIX OOBEKTOB,
BTOPOE YHUCJIO PAaBHO CyMME BTOPBIX UHCEJ CKJIaAbIBaeMbIX 00beKTOB. [leperpy3uTh omneparuto
CIIOKEHUS ABYX IK3EMILJISIPOB ITOI0O KJlacca, a TAaKXKe Ollepallii BBOJA-BbIBOJIA B MOTOK (<<, >>).

14. Hanucats neperpy>keHHbIi onepaTtop cpaBHEHHs (==) U oneparop BbiBoja (<<) A Kiacca,
COCTOSILIErO U3 ABYX 4ncell. KOHCTPYKTOp 11O YMOJYAHHIO B KJIACCE MHULUAIU3ZUPYET 3TH JIBa
qycia, 3Ha4€HUsIMHU, BBOJAUMBIMH C KJIaBHATypbl. Takxke Meperpy3uTh ONepaTop CIOXKEHHUs AJ
9K3EMIUIIPOB 3TOr'0 KJIAcca.

15. Co3znath Kiacc, COCTOALIMM M3 ABYX MAacCHBOB LENbIX uuces U JIBYyX (QyHkuuil. Ilepas
(GYHKUMST — BBIBOAUT MMHMMAJbHBIM U3 MAaKCHUMajbHBIX 3JIEMEHTOB MACCHUBOB, BTOpas —
MHULMAIU3UPYET MAacCCUBBl CIydyalHbIMM uuciamMu. Jlns JaHHOrO Kiacca HEOoOX0IuMo
IEpErpy3uTh OlepaTop NPUCBAUBAHUS (=) U OIIEPATOP CPaBHEHUS (==).



16. Coznate kmacc «pumckue yucnay» (I, 11, I, IV, V, ... X). KoHCTpykTOp 1O yMOIYaHHIO
olpenenseT ciaydyaiiHoe 3HaueHue. [ 3K3eMIUISIPOB 3TOT0 Kjacca ONPEAEIIUT MeperpyKeHHbIe
OIepaTopsbl BBOAA-BbIBOJA (<<, >>), a TaKXKe apu(PMeTUYECKUE ONEepaLiH.

17. Co3naty knacc «marpuna». KOHCTpyKTOp 3amosiHsSeT MaTpully IOCJel0BaTeIbHBIMU
3Ha4yeHussMH oT -10 ¢ marom 1.5. Peanu3oBath B Kilacce QyHKLIMU: TPAaHCIIOHUPOBAHUE, MOMCK
MUHHMMQJIBHOTO 3JIEMEHTA, IIOMCK MAaKCHUMajbHOIO JJIEMEHTa, YMHOXXECHHME Ha YHUCIIO.
[leperpy3uTh onepaTop BbIBOJA B MOTOK (<<).

18. Co3natp knacc martpuua. KOHCTPYKTOp 3amosHA€T MaTpully CiIydalHbIMH 3HAUYEHUSMHU.
Peanu3oBaTh B ki1acce GYHKIUU: TTOUCK CYMMBI, TOMCK KOJMYECTBA OTPULIATEIbHBIX 2JIEMEHTOB,
YMHOXEHHE Ha yuciio. [leperpy3uts onepatop BbIBOJA B HOTOK (<<)

19. Coznate kmacc BekTop. KOHCTpYKTOp MO yMOJYAaHHIO CO3[A€T CIy4aWHbl €IMHHUYHBIN
BekTop. OmpenenuTs AN Kiacca MeperpykeHHble (YHKIUMU BBOJAa U BbIBoAa (<<, >>) u
CIIO’)KEHHUS BEKTOPOB, a TaKXkKe co37aTh (DYHKIIMH «TIOBOPOT BEKTOpa Ha Yroi A», «0ToOpaxeHue
OTHOCHUTEIBHO 33JJaHHOM OCH KOOPIUHATY»

20. Co3pmath Kjlacc M omMcaTh B HEM yKa3aHHbIe MOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBATh IOJIS CIyd4alHbIMH, HO pa3yMHBIMH JaHHbIMH. B kiacce
OIPEIENUTh AECTPYKTOP, KOTOPBIA OyneT ynanaTh U3 MaMATH Bce AMHAMUYECKH CO3JAaHHBIE B
KJlacc InepemMeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): CTYAEHT: ums — char*;xypc — int; mos — int(bool)

21. Co3pmath Kjlacc M omMcaTh B HEM yKa3aHHbIe MoJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBATh MOJIA CIy4alHbIMH, HO pa3yMHBIMH JaHHbIMU. B kiacce
OIpEeNEIUTh AECTPYKTOP, KOTOPBI OyneT yAanaTh U3 MaMATH BCE IMHAMMUYECKH CO3JaHHBIC B
KJlacc InepemMeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOJIA B TOTOK (<<): U3AEJIME: ums — char*; mm¢p — char®; konmuuectso — int

22. Co3pmath Kjlacc M OmHcaTh B HEM yKa3aHHBIe MOJs. B kiacce onpenenuTh KOHCTPYKTOD, B
KOTOPOM HMHHULUAIM3UPOBATh IOJIA CIy4alHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kkiacce
ONPEIENUTh JAECTPYKTOP, KOTOPHIA OyaeT yoansiTh W3 MaMATH BCE AMHAMUYECKH CO3TaHHBIC B
KJlacc InepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUs (==), ImpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): AJ/IPEC: nums — char*; ynuma — char*; Homep noma — int

23. Co3nath Kjacc W ONKMcaTh B HEM yKa3aHHbIC MOJA. B kiacce onpenenuTs KOHCTPYKTOp, B
KOTOPOM WHHIIMAIM3UPOBATh TOJIS CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIPENEUTh JAECTPYKTOP, KOTOPBIA OyIeT yAaisTh U3 MaMATH BCE TMHAMHYECKH CO3JaHHBIC B
KJIacc TepeMeHHble. Takke Heperpy3uTh ONepaTopbl CpaBHEHHS (==), NMpUCBavBaHHs (=) H
BbIBOZIA B MOTOK (<<): HEX: ums — char®; HauaneHuk — char*; komudecTBO paboTaronux — int

24. Co3nath Kjacc W ONKMCaTh B HEM yKa3aHHbIC MOJ. B kiacce onpenenuTs KOHCTPYKTOp, B
KOTOPOM HHHIIMAIM3UPOBATh TOJIS CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
ONPEIEIUTh JECTPYKTOP, KOTOPBI OyaeT yaaisiTh U3 IMaMATH BCE JMHAMUYECKU CO3IaHHBIC B
KJIacc TepeMeHHble. Takke Neperpy3uTh ONepaTopbl CpaBHEHHS (==), NMpUCBavBaHHs (=) H
BbIBOZIA B MOTOK (<<): CTPAHA: ums — char*; ¢hopma npaBnenus — char*; nminomazas — float

25. Co3pmath KjlacC M omMcaTh B HEM yKa3aHHbIe MOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM WHHLMAIM3UPOBATh MOJIA CIydyalHbIMH, HO pPa3yMHBIMM JaHHbIMH. B Kiacce
OIIPEIENUTh JAECTPYKTOP, KOTOPBIA OyneT yJandTh W3 MaMATH BCe AMHAMUYECKH CO3JAaHHBIE B
KJacc mepeMeHHble. Takke Heperpy3uTb ONepaTopbl CpaBHEHUsS (==), HNpuUcBauBaHUs (=) U
BBIBOJIA B MOTOK (<<): CJIYXKAILIMI: umst — char*; Bo3pact — int; paGounii cTax — int

26. Co3pmath KjlacC M OmMcaTh B HEM yKa3aHHbIe MoJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM HMHMIMAJIU3UPOBATh IIOJI CIy4YaHHBIMH, HO pa3syMHBIMU JaHHbIMU. B Kkiacce
OIPEIEIUTh JAECTPYKTOP, KOTOPBIA OyneT yJanaTh U3 MaMATH Bce AMHAMUYECKU CO3JAaHHBIEC B



KJlacc nepemeHHble. Takxke meperpy3uTb ONEpaTopbl CpaBHEHUs (==), mpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): BUBJIMOTEKA: ums — char*; aBrop — char*; croumocts — float

27.Co3pmath KjlacC M OomMcaTh B HEM yKa3aHHbIe MOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM WHHUIMAIM3UPOBATh IMOJIA CIydyalHbIMH, HO pPa3yMHBIMM JaHHbIMU. B Kiacce
OIPENENUTh JAECTPYKTOP, KOTOPBIA OyneT yJanaTh U3 MaMATH BCe AMHAMUYECKH CO3JAaHHBIE B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): TOBAP: ums — char*; xonuuectBo — int; croumocts — float

28. Co3pmath KjlacC M omMcaTh B HEM yKa3aHHbIe MoJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM WHHMLMAIM3UPOBATh MOJIA CIy4yalHBIMH, HO pPa3yMHBIMM JaHHbIMH. B Kiacce
OIIpPENEIUTh AECTPYKTOP, KOTOPBI OyneT yAaiaTh U3 MaMATH BCE IMHAMMUYECKH CO3JaHHBIC B
KJlacc InepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): [IEPCOHA: ums — char*; Bozpact — int; mox — int(bool)

29. Co3math Kjlacc M OomHcaTh B HEM yKa3aHHBIE MOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM HMHHUIUAIM3UPOBATh IOJIA CIy4alHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kkiacce
ONPEIENTUTh JAECTPYKTOP, KOTOPBIA OyaeT yoansiTh W3 MaMATH BCE AMHAMUYECKH CO3TAHHBIC B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUs (==), ImpucBauBaHus (=) U
BbIBOZIa B MOTOK (<<): JKNBOTHOE: ums — char*; knacc — char*; cpegnuii Bec — int

30. Co3matp Kjacc ¥ ommMcaTh B HEM YKazaHHBIC IMOJisi. B Kjacce ompenenuth KOHCTPYKTOP, B
KOTOPOM WHHIMAIM3UPOBATh TOJIS CIydyalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIIPENENHUTh JAECTPYKTOP, KOTOPBIA OyIeT yAaisaTh U3 MaMATH BCE TWHAMHYCCKU CO3JaHHBIC B
KJIacc TepeMeHHble. Takke Heperpy3uTh ONepaTopbl CpaBHEHHS (==), NMpUCBavBaHHs (=) H
BbIBOZIAa B MOTOK (<<): KA/IPbI: nms — char*; Homep niexa — int; paspsn — int

31. Co3nmath Kjacc M OmHMcaTh B HEM yKa3aHHbIC MOJsl. B kjacce onpenenuTh KOHCTPYKTOP, B
KOTOPOM HHHIMAIM3UPOBATh TOJISI CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIPENeIUTh JASCTPYKTOP, KOTOPBI OyIeT yaaisaTh U3 MaMsATH BCE TUHAMHYECKH CO3JaHHBIC B
Kjacc nepeMeHHble. Takxke Meperpy3uTh ONEPaTOPbl CpaBHEHUs (==), NMpUCBaWBaHHs (=) U
BbIBOZIA B MOTOK (<<): DK3AMEH: ums ctynenta — char®; nata — int; onenka — int

32. Co3naTh KJjlacc U OMHCATh B HEM yKa3aHHbIC MoJisd. B Kiacce ompenenuTs KOHCTPYKTOp, B
KOTOPOM HHHIIMAJIM3UPOBATh TIOJISI CIy4alHBIMH, HO pa3yMHBIMH JaHHBIMH. B Kkiacce
OTIPEACIUTh AECTPYKTOP, KOTOPBIA OyAEeT yAansaTh W3 MaMATH BCE TUHAMUYECKH CO3/IaHHBIC B
KJIacc TmepeMeHHble. Takke meperpy3uTh ONepaTopbl CpaBHEHHS (==), NMpUCBauBaHUA (=) H
BbIBOZIA B MOTOK (<<): KBUTAHIIUA: Homep — int; nata — int; cymma — float

33. Co3zath Kkjacc M omMcaTh B HEM YyKa3aHHbIE NOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBaTh MOJIA CIy4alHbIMH, HO pa3syMHBIMH JaHHbIMU. B kiacce
OIPEIENUTh AECTPYKTOP, KOTOPBIA OyneT yJanaTh U3 MaMATH Bce AMHAMUYECKH CO3JAaHHBIE B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUs (==), ImpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): ABTOMOBMWJIb: mapka — char*; moutHocts — int; croumocts — float

34. Co3naTh Kjacc M omMcaTh B HEM yKa3aHHbIE MoJsl. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBATh IOJIA CIy4alHbIMH, HO pa3yMHBIMH JaHHbIMH. B kiacce
OIpENEIUTh AECTPYKTOp, KOTOPBIN OyneT yAanaTh U3 MaMATH BCE IMHAMMUYECKH CO3JaHHBIC B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BBIBOJIa B MOTOK (<<): KOPABJIb: ums — char*; Bomonsmemenne — int; Tum — char*

35. Co3nmaTh Kjacc M omuMcaTh B HEM yKa3aHHBbIE MOJs. B kiacce onpenenuTh KOHCTPYKTOD, B
KOTOPOM HMHHUIMAIM3UPOBATh TMOJIS CIy4alHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kkiacce
ONIPEIENUTh JAECTPYKTOP, KOTOPHIA OyJaeT yoansiTh W3 MaMATH BCE AMHAMUYECKH CO3TAHHBIC B
KJlacc nepemMeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOZIA B MOTOK (<<): [IPOLIECCOP: nHazBanue — char*; vacrora — float; riena — float



36. Co3nmaTh Kjacc M OmHMcaTh B HEM yKa3aHHbIEe MoJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM HMHHUIMAIM3APOBATh IOJNS CIy4alHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kkiacce
ONPEIENUTh JAECTPYKTOP, KOTOPBIA OyaeT yoansiTh W3 MaMATH BCE AMHAMUYECKH CO3TaHHBIC B
KJlacc InepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOJIa B MOTOK (<<): [IPE3N/IEHT: ums — char*; crpana — char*; mognepxxka nacenenus % —
float

37. Co3naTh Kjacc M ONMKMCaTh B HEM yKa3aHHbIC MOJsl. B kjacce onpenenuTh KOHCTPYKTOP, B
KOTOPOM WHHIMAIM3UPOBATh TOJIS CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIPENeInTh JASCTPYKTOP, KOTOPBIA OyIeT yaausaTh W3 MaMsATH BCE TUHAMHYECKH CO3JaHHBIC B
Kjacc nepemMeHHble. Takxke IMeperpy3uTh ONEPaTOPbl CpaBHEHUs (==), mpucBauBaHus (=) U
BbIBOZIa B MOTOK (<<): BBIBOPBI: yupexxnenune — char*; kannunatel — char*; pacxosl — int

38. Co3naTh Kjlacc U OMHCAaTh B HEM yKa3aHHbIE MOJisA. B Kiacce ompenenuTs KOHCTPYKTOp, B
KOTOPOM WHUIMAIM3UPOBATh TMOJIS CIOy4yalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OTpEeNeNuTh AECTPYKTOP, KOTOPBIA OyneT yAanaTh U3 MaMATH BCE TMHAMHYECKH CO3JaHHBIC B
KJlacc nepemeHHble. Takxke Meperpy3uTb ONEpaToOpbl CpaBHEHUs (==), IMpuUcCBauBaHHs (=) U
BBIBOZIA B TOTOK (<<): YUEHBIM: umst — char*; nayka — char*; roxsr oTkpsiTHii — short[];

39. Co3nath Kjacc M omnMcaTh B HEM YyKa3aHHbIE MOJsl. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBATh IOJIS CIy4alHbIMH, HO pa3yMHBIMM JaHHbIMU. B kiacce
OIPEIEeNUTh JAECTPYKTOp, KOTOPBI OyaeT ynanaTh W3 MaMATH Bce AMHAMUYECKU CO3JAaHHBIE B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUS (==), IpucBauBaHus (=) U
BbIBOJIA B TOTOK (<<):CTATDBS: na3Banue — char*; konmuuectso cTpok — short; aBrop — char*

40. Co3pmath KjlacC M OomMcaTh B HEM yKa3aHHbIe MOJs. B kiacce onpenenuTs KOHCTPYKTOD, B
KOTOPOM MHULHUAJIU3UPOBaTh MOJIS CIy4alHbIMH, HO pa3yMHBIMH JaHHbIMU. B kiacce
OIpENEIUTh AECTPYKTOP, KOTOPBIN OyneT yAaiaTh U3 MaMATH BCE IMHAMMUYECKH CO3JaHHBIC B
KJlacc nepemeHHble. Takxke NeperpysuTb ONEpaToOpbl CpaBHEHUs (==), ImpucBauBaHus (=) U
BbIBOJIa B MOTOK (<<):IIPA3J/IHUK: nazBanue — char*; nata — date; menro — char*

41. Co3nmath KJIacC M ONHUCAaTh B HEM yKa3aHHBIC TMoJsd. B kilacce onpenenuTh KOHCTPYKTOP, B
KOTOPOM WHHIMAIM3UPOBATh TOJIS CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIIPENEIHUTh JAECTPYKTOP, KOTOPBIA OyIeT yAaisaTh W3 MaMsATH BCE TUHAMHYECKH CO3JaHHBIC B
KJlacc nepemMeHHble. Takxke NeperpysuTb ONEpaTopbl CpaBHEHUs (==), ImpucBauBaHus (=) U
BbIBOZIa B TOTOK (<<):KOHTPOJIbHAA: npenmeTt — char*; cnoxxHocts% -short; mata — date

42. Co3nath Kjacc W ONKMcaTh B HEM yKa3aHHbIC MOJ. B kiacce onpenenuTs KOHCTPYKTOp, B
KOTOPOM WHHIIMAIM3UPOBATh TOJISI CIydalHBIMH, HO pPa3yMHBIMH JaHHBIMH. B Kiacce
OIIPENENHUTh JAECTPYKTOP, KOTOPBIA OyIeT yAaisTh W3 MaMsATH BCE TMHAMHYECKH CO3JaHHBIC B
KJacc TepeMeHHble. Takke Heperpy3uTh ONepaTopbl CpaBHEHHS (==), NpUCBavBaHHs (=) H
BBIBOJA B MOTOK (<<): PABOUMM: ums — char*; Bozpact — int; paGounii crax — int

JlaGopaTopnas padora Ne 4. HacsienoBanue u BUPTyajibHble PYHKIHHU

OcHoBHOE coaep:kanue padoThbl.

Hanucate nmporpamMMmy, B KOTOpOW coO37aeTcs Hepapxusl KiaccoB. BkmoduTh nonumopdHbie
OOBEKThl B CBSA3AHHBIN CIMCOK, HCIOJb3YyS CTaTUYECKUE KOMIIOHEHThl Kiacca. [lokaszats
UCIIOJIb30BAaHUE BUPTYAJIbHBIX (DYHKIHIA.

Ilopsinok BbINOJIHEHHUsI padoOTHhI.

1. OmpenenuTs HEPapXUIO KIACCOB (B COOTBETCTBUH C BAPUAHTOM).

2. OmpenenuTsb B KJacce CTATUYECKYI0 KOMIIOHEHTY - yKa3aTellb Ha Hayallo CBSI3aHHOT'O CIIMCKa
O0BEKTOB U CTATUUECKYIO (DYHKLIHUIO JUIs IPOCMOTpA CIHUCKA.

3. Peanmn3oBaTb KJIaCCHI.



4. HanmcaTh IEMOHCTPAallMOHHYIO MPOTrpamMmy, B KOTOpPOIl CO3Mal0TCsi OOBEKTHI Pa3NUYHBIX
KJIACCOB ¥ MTOMEIIAIOTCS B CIIUCOK, MOCJE Yero CIUCOK MPOCMAaTPUBAETCS.

MeToauueckue YKazaHus.

1. Jlns onpeneneHust HepapXuu KJIacCOB CBsI3aTh OTHOIIEHHWEM HAcClIeJO0BaHUS KJAcChl,
IIpUBEJIEHHBIE B 3a7aHUM. M3 mepednciieHHbIX KJIacCOB BBIOPATh OAMH, KOTOPBIA OyneT CTOSThH
BO IJIaBe Mepapxuu. DTo abCTpaKTHBIN KJacc.

2. OrmpenenuTsb B KJIaccax Bce HEOOXOIUMbIE KOHCTPYKTOPBI U IECTPYKTOP.

3. KommnoHeHTHBIE JaHHBIE KJlacca crienupuIpoBaTh Kak protected.

4. Ilpumep onpeneneHus CTaTHYECKUX KOMIIOHEHTOB!

static person*® begin; // ykazaTenb Ha HA4aJO CIHCKA

static void print(void); / mpocMoTp crucka

5. CraTuueckyl0 KOMIIOHEHTY-IaHHO€ WHHIMAJIM3UpOBATh BHE OIpeJeleHHs Kiacca, B
ry100anbHON 001aCTH.

6. s nobGaBieHHs O0ObEKTa B CIHCOK MpPEIyCMOTpeTb METOJ Kiacca, T.e. OOBEKT caM
nobasisier ceds B criucok. Hanpumep, a.Add() — o0bekT a modaBisieT ceOs B CIUCOK.

7. BxioueHue 00bEKTa B CIIUCOK MOXKHO BBIMOJHATH IIPU CO3/IaHUM OOBEKTA, T.€. IOMECTUTh
oIepaTopsl BKJIIOUEHHsS B KOHCTPYKTOp. B ciydae mepapxum Kiacco, BKIKOYEHHE OOBEKTa B
CIIUCOK JIOJDKEH BBINOJHATH TOJBKO KOHCTPYKTOp ©0a3oBoro kimacca. Bbl  J10MKHBI
IIPOAIEMOHCTPUPOBATh 00a ITUX crocoda.

8. Cnucok mpocMaTpuBaTh NYTEM BbI30Ba BUPTYaIbHOI0 MeToa Show Kax10ro o0bexTa.

9. Cratnueckuil METOJ MPOCMOTpPA CIIHMCKA BBI3BIBAThH HE UYEPE3 O0BEKT, a Yepe3 KIlacc.

10. OmpezneneHre KiaccoB, MX peau3allio, JEMOHCTPALMOHHYIO NPOrpaMMy IIOMECTUTh B
OTZleTIbHbIE (DalJIbI.

BapuanTtsl 3apanuii .

Ilepeyennb kiaccoB:

1. cTyzaeHrt, npenoaasareib, IEPCOHA, 3aBKadeIpoi;

2. cmyallyil, nepcoHa, pabouuii, HHKEHep;

3. paboumii, Kagpbl, UHKEHEP, aAMUHHUCTpALIHS;

4. nerasib, MEXaHHU3M, U3JEIHE, Y3ET;

5. opraHuzanus, CTpaxoBas KOMIIaHUs, CyLOCTPOUTENIbHAs KOMIIAHUS, 3aBOJL;
6. KypHaJj, KHUT'a, IeYaTHOE U3/laHue, y4eOHUK;

7. TecT, K3aMeH, BBIIIYCKHOU 9K3aMEH, UCIIBITAHUE;

8. MecTo, 00J1aCTh, TOPOJI, MEramoJIuc;

9. wurpyuka, IpoaAyKT, TOBAp, MOJIOYHBIN IPOLYKT;

10. kBUTaHU M, HAKIaAHASA, JOKYMEHT, YEK;

11. aBTOMOOMIIB, IO€3]], TPAHCIOPTHOE CPEICTBO, IKCIPECC;

12. nBurarens, 1BUraTelb BHYTPEHHErO CrOpaHusl, 113€eib, TypOOpPEaKTUBHBIN 1BUTATEb;
13. pecniy0mrka, MOHapXusi, KOPOJIEBCTBO, TOCYAPCTBO;

14. miexonuTaromye, NapHOKONbBITHBIE, ITULIbI, )KUBOTHOE;

15. xopabiib, mapoxos, NapyCHUK, KOPBET.

16. s1610K0, OpyKT, OaHAH, IEPCUK

17. noxTop, KaHAUAAT, 3BAHUE, TOLICHT

18. 60THHKH, 00YBB, TATIOYKHU, CATIOTH

JlaGopaTopHnasi pabota Ne 5. Uepapxusi 00bexkT0B U rpynna. Ureparopsbl.

OcHoBHOe coJep:kaHne padoThI.

[TomyunTh NpakTUYECKHME HABBIKM CO3JaHUS OOBEKTOB-IPYNI U HCIIOIb30BaHUS METOIOB-
UTEPATOPOB.



OcHoBHbBIE TEOPETUYECCKUE CBE/ICHU.

a. I'pynna.

I'pynna — 370 00BEKT, B KOTOPBIN BKJIHOYEHBI Jpyrue 00beKkThl. OOBEKTHI, BXOJALINE B TPYIIY,
HA3bIBAIOTCS 3JIEMEHTaMH IPYIIBL. DJIEMEHTHI TPYIIIbI, B CBOIO O4€pe/ib, MOTYT OBITh TPYIIIIOH.
[Tpumeps! rpymnm:

1. OKHO B MHTEPAaKTUBHOI MporpaMme, KOTOpPOE BiaJleeT TAKUMM dJIEMEHTaMH, KaK MO
BBOJa M PpENAKTUPOBAaHUS JaHHBIX, KHONKH, CIUCKM BBIOOpa, OUAJOrOBbIE OKHAa M T...
[IpumepamMu TakMX OKOH SIBISIOTCS OOBEKTHI KJIACCOB, MOPOXKJIEHHBIX OT abOCTPaKTHOIO Kiacca
TGroup( TDeskTop, TWindow, TDialog) B uepapxun knacco 6ubaunoreku Turbo Vision, u
00BEKTHI KJIacCOB, MOpokIeHHBIX 0T TWindowObject B mepapxuu kinaccoB onomorekn OWL.
2. Arperar, cocTosimuii u3 60jee MEeIKUX Y3JI0B.
3. Oropopa, cocTosuMii U3 pacTeHU, CUCTEMBI TIOJIMBA U MJIaHa BhIPAIIMBAHMUSL.
4. Hekass opranmsaumonnas crpykrypa (Hampumep, DPAKVIIBTET, KA®E]JIPA,
CTYIAEHYECKAZA I'PVIIIIA).
MpbI oHMMaeM Tpynny Kak Kjiacc, KOTOPbIM He TOJbKO XPaHUT OOBEKTHI IPYIHX KJIAcCOB, HO U
obnazaeT cOOCTBEHHBIMU CBOWCTBAMH, HE BHITEKAIOIIMMU U3 CBOMCTB €0 3JIEMEHTOB.
['pynmna naet BTOpoii BUA uepapXuu (MEpBbIil BUIl — HEpapXHsl KJIACCOB, MOCTPOEHHAs HAa OCHOBE
HACJIEZIOBAHUS) — UEPAPXUIO0 OOBEKTOB (MEpapXHI0 TUIIA LIEJI0€/9acTh), IOCTPOECHHYIO Ha OCHOBE
arperamnuu.
PeanuzoBaTh rpyniy MOKHO HECKOJIBKUMH CITIOCOOAMM:

1. Knacc “rpynma” comepXUT MOl JaHHBIX OOBEKTHOro Tuma. Takum oOpa3oMm, OOBEKT
“rpymnma” B KayecTBE JAHHBIX COJECPXKHUT JUOO HENOCPEICTBEHHO CBOM 3JIEMEHTHI, JIMOO
yKa3aTell Ha HUX
class TWindowDialog: public TGroup

{

protected:

TInputLine inputl;

TEdit editl;

TButton buttonl;

/*napyrue dieHsl kiaacca®/

B

Takol cnoco0 peanu3ariuu rpynmsl ucnoiab3dyercs B C++Builder.

2. I'pynna coxpepxxut uneH-gaHHoe last tunma TObject®, koTopblil ykas3blBaeT Ha Hayajio
CBSI3aHHOI'O CIMCKa OOBEKTOB, BKJIIOUYEHHBIX B Ipyniy. B 3ToM ciaydyae 00beKThl JOKHBI UMETh
none next tuna TObject™, ykaspiBaroliee Ha CIEeIyIOIIMNA 3JIeMEHT B cnucke.Takoil crnocod
WCIOJIb3YETCsl IpU peanu3anuu rpymnm B Turbo Vision.

3. Co3gaercs CBSI3aHHBINA CIIUCOK CTPYKTYp Tumna Tltem:

struct Tltem

{TObject* item,;

Tltem™ next;};

[Tone item yka3piBaeT Ha OOBEKT, BKIIOUEHHBIM B rpymnmy. I'pynna comepuT mone last Tuma
Tltem *, koTOpOE yKa3bIBAET HAa HAYAJIO CBSI3AHHOTO CIMCKa CTPYKTYp Tuna Tltem.

Ecnu HeoOXoauM JOCTYI 3JIEMEHTOB TPYIIBI K €€ MoJsiM M MeronaM, oobekT thuma TObject
JODKEH uMeTh mone owner tuna TGroup™, koTopoe yka3plBaeT Ha COOCTBEHHHKA 3TOrO
JJIEMEHTA.

MeTobI TpyIIIIbI.
Wmeercs 1Ba MeTOa, KOTOPhIE HEOOXOAUMBI JJIsl (PYHKIIMOHUPOBAHUS TPYIIIIBL:
1) void Insert(TObject* p);



BcraBnser snemMeHT B rpymnmy.

2) void Show();

[To3BossieT TPOCMOTPETH TPYIIILY.

Kpome storo rpyrmma MOXeT coepKaTh CICAYIONNE METOIBL:
1) int Empty();

[Toka3biBaeT, ecTh JIM XOTs ObI OJJUH 3JIEMEHT B TPYIIIIE.

2) TObject* Delete(TObject* p);

VY manser 37eMeHT U3 TPYIIbL, HO COXPaHSIEeT €ro B MaMsTH.

3) void DelDisp(TObject* p);

VY nanser 3MeMeHT U3 TPYIIIbI U U3 TTaMSITH.

b. Hepapxusa oo6vexmos.

Wepapxus kjlaccoB €CTh HepapxXusi MO HNPUHLHUILY HACJIEIOBaHUsA, T.€. TUIA ‘“3TO €CTh
pa3HOBUIHOCTH Toro”. Hampumep, “pabodyuii ecTh pa3sHOBHUIHOCThH IMEPCOHBI, “aBTOMOOWMIIL”
€CTh Pa3HOBHUHOCTH ‘“TPAHCHOPTHOIO cpefacTBa’. B oTiHMumne OT 3TOro nepapxus 00beKTOB —
3TO Hepapxusl MO NPUHLMUIY BXOXKIEHHs, T.e. TUHA ‘“3TO ecTb 4acTh Toro”’. Hampumep,
“ycTaHOBKa — 4acTh 3aBoja’, “ABUTATENh” — 4YacThb “‘aBTOMOOMIIA”. Takum oOpa3oM, 0OBEKTHI
HUOKHETO YPOBHSI HEpapXuM BKIIOYAIOTCS B OOBEKTHI 0Oo0jee BBICOKOT'O YPOBHS, KOTOpbIE
SIBJITFOTCSL JAJISI HUX TPYIIIOHN.

c. Hmepamop.

UtepaTtoppl MO3BOJSIOT  BBINOJHATH HEKOTOPbIE JOEUCTBUS JUISI  KaXJAOro JJIEMEHTa
OIpeNleJICHHOr 0 Habopa JaHHBIX.

For all snemenmos nabopa { oeticmausi}

Takoil 1k Mor Obl ObITH BBIMIOJIHEH JJIsI BCero Habopa, HalpuMmep, 4TOObl HameyaTaTh BcCe
JJIeMEHThl Habopa, WJIM MOr Obl HMCKaTh HEKOTOPBIA 3JIEMEHT, KOTOPBIA YAOBIETBOPSET
OIpENIEJICHHOMY YCJIOBHIO, U B 3TOM CIIy4ae TaKOW LIMKJI MOXKET 3aKOHUYMUTHCS, KaK TOJIBKO OyJeT
HalJIeH TpeOyeMblil 2JIEeMEHT.

Mbr  Oyaem paccMaTpuBaTh UTEPATOPbl KAaK  CIEHHUAIBHBIE METOIBl  KJacca-TPYIIbI,
MO3BOJIAIOIINE BBIMOJHATh HEKOTOPHIE NEHCTBUS AN BCEX OOBEKTOB, BKIIOUEHHBIX B TIPYIIILY.
[Tpumepom utepatopa sBisieTcss MeTox Show.

Ham OBl XOTenoch MMETh TaKOH HTEepaTop, KOTOPHIA MO3BOJIAJ OBl BBIMONHATH HaJ BCEMH
AJIEeMEHTaMH TPYIIbI JACHCTBUS, 3aJaHHBIE HE OJHHM U3 METOJOB O0OBEKTa, a MPOU3BOJIBHOMN
¢yHKuMel nonp3oBarens. Takoll HTEpaTOp MOKHO peaan30BaTh, €CIIM 3Ty (PYHKIHIO IIEpeaBaTh
eMy Yepe3 yKazaTesb Ha (PyHKLHUIO.

Onpenenum THI yKkazaTens Ha () YHKLHUIO CICAYIOIUM 00pa3oM:

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

@Oynknus umeer obs3aTenbHbIN napamerp thna 7O0bject nim TObject*, yepe3 KOTOPBIH eif iepenaercs 00BbEKT, s
KOTOPOTO HEOOXOMMO BBIITOJIHUTE OIPEIC/ICHHBIC ICHCTBHSI.

Merton-utepatop oOBSBISETCS CISTYIOIIUM 00pa3oM:

void TGroup::ForEach(PF action,< donoanumenvbHbie napamempul >);

rie

action — eIMHCTBEHHBINH 00s3aTENbHBIN MapaMeTp-yKa3aTesb Ha (YHKIIMIO, KOTOpas BHI3bIBACTCS
JUTSL KaXKI0T0 DJIEMEHTA TPYIIIThI;

00noJHUmMeIbHble napamempul — TepeiaBaeMble BI3bIBAEMON (DYHKIIUHU ITapamMeTphl.

3arem ompenensercs yka3aTellb Ha (DYHKIMIO U WHUIUAIU3UPYETCs MEepeaBaeMoil UTepaTopy

(GyHKUMEH.

PF pf=myfunc,



Torna utreparop OyneT BbI3bIBATbCA, HAIPUMED, AJIs TOMOJIHUTEIBHOI O TapaMeTpa TUIIa int, Tak:
gr.ForEach(pf,25);
371ech gr — 0ObEKT-rpyIIa.

d. /lunamuueckana udenmuguxayua munoe.

JlunamMuueckass UACHTU(GUKAIMS THIA XapaKTepHA I S3BIKOB, B KOTOPBIX MOAEPKUBACTCS
nosmMophu3M. B 3THX S3bIKaX BO3MOXKHBI CHUTyalldHd, B KOTOPBIX THI OOBEKTa Ha JTare
KOMITHJISIIINM HEU3BECTEH.

B C++ nomuMopdusm moaaepKUBaeTcss 4epe3 MepapXuu KJIaccoB, BUPTyajbHble (DYHKUUU U
ykazarenu 0a30BbIX KiaccoB. [Ipu 3ToMm ykazarTenb 0a30BOTrO KJlacca MOMKET HCIIOIb30BATHCS
00 I yKa3aHUs Ha 00BEeKT 6a30BOro Kiacca, MO0 U yKa3aHHusl Ha 00BEKT JIF000ro Kiacca,
IIPOM3BOJHOIO OT 3TOr0 6a30BOrO.

[Tyctp rpynma cogepXUT OOBEKTHI PAa3JIMYHBIX KIACCOB M HEOOXOIMMO BBHITIOIHUTH HEKOTOPHIE
JIEUCTBHUSL TOJBKO JUII OOBEKTOB OINPENENIEHHOro Kiacca. Toraa B UTEpaTope MBI JIOJDKHBI
pacro3HaBaTh TUI OYEPEAHOr0 00BEKTA.

B crangapt s3eika C++ Bromrodensl cpenctBa RTTI (Run-Time Type Idendification) —
IMHAMUYECKash MACHTU(UKAIUSA THUIIOB. DTH CPEACTBA PEATM30BaHbl B IMOCIETHUX CHCTEMax
Borland C++ (Bepcuii 4.0 u BbiiIe).

Wudopmanuio o tume oOBEKTa MOJMy4YalOT C IOMOIIBIO ormepaTtopa typeid, ompeneneHue
KOTOPOT'O COACPXKUT 3aroJIoBOYHBIN (haiis <typeinfo.h>.

Nwmeercs nBe hpopmel onepaTopa typeid:

typeid (00BeKT)

typeid (ums_Tumna)

Omnepatop typeid Bo3BpalaeT cCbUIKy Ha 00BbEKT TUma type info.

B knacce type_info neperpyxeHsble onepauuu == 1 != o0ecreunBarT CpaBHEHUE TUIIOB.
@Oynkuusa name () BO3BpallaeT ykazaTeiab Ha UM TUIIA.

Nmeercs ogHo orpanuuenue. Omepatop typeid paboTaeT KOPpEeKTHO TOJIBKO C OOBEKTaMH, y
KOTOPBIX OMpeeieHbl BUPTyaibHble (QYHKIUU. BOTBIIMHCTBO O0BHEKTOB MMEIOT BUPTyasbHbIE
(byHKIIUHN, XOTS OBI MOTOMY, YTO OOBIYHO ACCTPYKTOP SIBISCTCS BHUPTYAIBHBIM JJISI YCTPAHEHUS
MOTEHIMAJBHBIX MPO0JIEM ¢ MPOU3BOAHBIMH Kiaccamu. Korma omepatop typeid mpuMeHSIOT K
HEenoJMMop(pHOMY KJlaccy (B Kjacce HeT BUPTYaJbHOM (DYHKIMH), MOITY4alT yKa3aTelb WM
CCBIJIKY 0a30BOro THUIIA.

[IpumepsL.
1.

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

class Base{

virtual void f(){};

/...

55

class Derived: public Base{

/...

}5

void main(){

nt i;

Base ob,*p;

Derived obl;

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

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

}



2.
//Ha4ano cM. BbIIIE
void WhatType(Base& ob){

cout<< typeid(ob).name()<<endl;

H

void main(){

Base ob;

Derived obl;

WhatType(ob); //BeiBogutcst Base
WhatType(obl); /BeiBonuTtcs Derived

}

3.

//Ha4yano cM. BbIIIE

void main(){

Base *p;

Derived ob;

p=&ob;

if(typeid(*p)==typeid(Derived)) cout<<*“p ykas3biBaeT Ha 00beKT Tumna Derived”;

}

Ecmm mpu obpamenun typeid(*p), p=NULL, To B030yXaaeTcsi HMCKIIOUYUTEIbHAS CUTYyaIus
bad_typeid

Iopsinok BbINOJIHEHHUS PA0OTHI.

1. JlonoJHUTH HEepapXUI0 KJIaccoB JJabopaTopHOi padoTsl Ne 4 kiaccamu “rpynna’.

Hanmpumep, nnsa mnpeametHodt obsactu  DAKVIIBTET MOXHO HOpemaioXuTh — KIacchl
“daxyromem”, “cmyodenueckas epynna’, “xagheopa”. PexomeHayercs co3fgaTh aOCTPaKTHBIM
KJIacc — “noodpazoenenue’”, KOTOPLIA OYIET MPEAKOM BCeX I'PYII U abcTpakTHbIN kiacc TObject,
HaXOJSIIIMICS BO IJIaBE BCEU UEPAPXUH.

2. Hanucats 1is Kj1acca-rpynisl METOL-UTEPATOP.

3. Hanucats npouenypy uim QyHKIHIO, KOTOpasi BBIMOJHAETCS 1JI1 BCEX 00BEKTOB, BXOAAILINX B
rpymnmny (cMoTpu BapuaHTsl 3an1pocoB).

4. HamwucaTh JEMOHCTPAallMOHHYIO TNpOrpaMMmy, B KOTOPOM CO3HAIOTCs, MOKa3bIBAIOTCS H
pa3pyLaroTcs 00bEeKTHI-TPYIIIbI, 8 TAKXKE TEMOHCTPUPYETCS UCIOIb30BaHUE UTEPATOPA.

MeToanveckne yka3aHus.

1.Knacc-rpynna 10/mKeH COOTBETCTBOBATh HEPAPXHUM KJIacCcoB JlabopaTopHOU paboTsl Ne 5, T.e.
OO0BEKTHI 3TUX KJIACCOB JOJDKHBI BXOAMTH B rpynny. Hampumep, nist Bapuanta 1 Moxer ObITh
IIPEJIOKEHA ClIeAyIolas nepapXxus KJIaccoB:
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2. Jlns BKJIOYEHHS OOBEKTOB B TPYIIy CIEAYeT HCIOIb30BATh TPETHH Ccrmocod (uepes
CBSI3aHHBIN CIUCOK CTPYyKTyp Thna Tltem).

3. Ilpumep onpeneseHus 10OABIEHHBIX a0CTPAKTHBIX KJIACCOB:
class TObject

{

public:

virtual void Show()=0,},

CTyaeHTbl

class TDepartment:public TObject // abcmpakmuwiii kiacc-epynna
{

protected:

char name[20]; // naumenosanue

TPerson* head; // pyxosooumens

Tltem* last; // ykazamenv Ha Hauano ceszanHo2o cnucka cmpykmyp 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;

};

4. Uepapxust 00beKTOB co3maercs cienyronmm oopazom (Ha mpumepe DAKYJIBTETA):
a) coznaercs nycroit ®AKYJIBTET,

0) co3naetcs myctast KADEJ[PA,

B) cozpatotcs [IPEIIOJABATEJIN u Bkmrouarorcs B8 KAOEIPY,

T) KA®E]/IPA Bximouaercs B DAKYJIBTET,

1) TOXKE TIOBTOPSIETCS IS IPYT Ol Kaenpel,



e) coznaercs nyctas CTYAEHUECKAS I'PVYIIIIA,

x) co3natorcss CTYZIEHTBI u Bxmouarorcs B CTYIEHUECKVYIO I'PVIIITY,
3) CTYIAEHYECKAS I'PVYIIITA Bxkmrouaercss B DAKYJIBTET,
n) TOKE MMOBTOPSETCS JJIsl IPYT O CTYEHYECKOM TPYIIIBL.

5. Ynansercs ®AKVYJIBTET (npu BeI30BE TECTPYKTOPa) B OOPATHOM MOPSIIIKE.

6. MeTton-utepaTop ompenensercs B HeaOCTPaKTHBIX KiaccaxX-IpyImmax Ha OCHOBE BHIOpaHHBIX
3a1poCoB.

Hanpumep, s knacca TStudentGroup MOXeT OBITh IPEUIOKEH UTEpaTtop  void
TStudentGroup::ForEach(PF action, float parametr),;

TJie action — yka3zaTellb Ha (DyHKIHIO, KOTOpas JOJDKHA OBITh BBIOJIHEHA JJisi BCEX OOBEKTOB,
BKJIFOYCHHBIX B Trpynmy (B nanHoM ciydae it Bcex OBYUAIOIIUXCS), parametr-
nepenaBaemasi mpoLeaype JONOJIHUTENbHAS HHpOpMAaIHs.

B kauectBe mepenaBaeMoil Merony (GYHKIHM MOXET OBITh HPENJIOKEeHa, HAlpUMep, Takas:
BBIBECTHU CITUCOK O0YYAIOIIMXCsl, UMEIOIIUX PEUTHHT HE HUXKE 3aJaHHOTO

void MyProc(TObject* p,float rate)

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

7. CTyaeHT ompenenser NepeJaBaeMyl0 UTEpaTopy (yHKIHMU HAa OCHOBE 3alpoCOB, KOTOPHIE
JOJKHBI  OBITh BBIIIOJHEHBl BBI30BOM HUTEpaTtopa. BapuaHThl 3ampocoB TNpUBEIEHB B
IIPUIIOKEHUH.

BapuanTsl 3anipocos.

. ImeHa Bcex JuI My>KCKOro (JKEHCKOr0) 1oJa.

. mena oOyyaronmxcsi ykazaHHOIO Kypca.

. IMeHa u 10KHOCTB MpenoaaBaTeseil ykazaHHO! Kadeapsl.

. IMeHa ciyalux co CTaXkeM He MeHee 3aJIaHHOTO.

. Umena cimyxanmx 3aganHoi nmpodeccuu.

. Umena pabounx 3aJaHHOTO LIeXa.

. Umena pabouux 3agaHHON npodeccuu.

. Umena oOyuaromuxcsi, CIaBIIKMX BCe (3aaHHBIN) IK3aMEHbI Ha OTIIMYHO (XOPOIIO U OTIUYHO).
. mena oOyuaronmxcs, He cJaBUIMX Bce (XOTsI Obl OJIMH) 3K3aMEH.

10. ImMeHa Bcex MOHapXOB Ha 3aJJaHHOM KOHTHHEHTE.

11. HaumeHnoBanue Bcex aeraiei (y3J10B), BXOASIIMX B 3aJJaHHBIN y3el (MEXaHU3M).
12. HaumeHoBaHMe BceX KHUT B OuOnMoTeke (MarasuHe), BBINICAIINX HE paHee yKa3aHHOTO
roja.

13. Ha3zBaHus Bcex ropoJoB 3aaHHOM 00J1acTH.

14. HauMmeHoBaHME BCEX TOBAPOB B 33JJaHHOM OTJIEJIe Mara3uHa.

15. KonudecTBo MyX4uH (KEHIIHH).

16. KonrdecTBo 00yJarommxcs Ha yKa3aHHOM Kypce.

17. KonnuecTBo ciayKalux CO CTaXKeM He MEHee 3aJJaHHOT 0.

18. KonnaectBo pabouux 3aaHHOM npodeccuu.

19. KonmmuecTBO MHKEHEPOB B 3a/IaHHOM I10/1pa3/eICHUN.

20. KonnuecTBo ToBapa 3aJaHHOIO HAUMEHOBAHHS.

21. KonmyecTtBo 00y4aromuxcs, CAaBIIMX BCE SK3aMEHBI HA OTIMYHO.

22. KonmyecTBO 00y4arOMXCs, HE CAABIIUX XOTS Obl OUH IK3aMEH.

23. KonuaectBo neraneit (y3710B), BXOASAIIMX B 3aJaHHBIA y3€II (MEXaHU3M).

24. Koim4ecTBO yKa3aHHOI'O TPAHCIIOPTHOI'O CPEACTBA B aBTONAPKE (HAa aBTOCTOSHKE).
25. Konn4ecTBo nmaccakupoB BO BCEX BarOHax 3KcIpecca.

26. CymMapHasi CTOMMOCTh TOBapa 3a/IaHHOT'0 HAMMEHOBAHMUSI.

27. Cpenuuii 6aju1 3a CeCCHIO 3aJaHHOTO CTYEHTA.

28. Cpeanuii 611 o MpeAMETY IS BCeX 00yJaroIMXCsl.
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29. CymMMapHO€E KOJIMYECTBO YUeOHUKOB B OMOIMOTEKEe (MarasuHe).

30. CymmapHO€E KOJIMYECTBO JKUTEJIEH BCEX TOPOIOB B 00JIACTH.

31. CymmapHasi CTOMMOCTb ITPOIYKIIMY 33JaHHOTO HAWMEHOBAHUS 110 BCEM HAKIJIAHBIM.
32. CpenHss MOLIHOCTD BCEX (3alaHHOrO TUIIA) TPAHCHOPTHBIX CPEACTB B OPraHU3alUH.
33. Cpennsisi MOITHOCTD BCEX Ju3elel, 00CIyKUBaeMbIX 3alaHHON rupMOii.

34. Cpennuii Bec KUBOTHBIX 33JJaHHOTO BI/Ia B 300MapKe.

35. Cpennee BoJjou3MelleHUE BCEX MAPYCHUKOB Ha Bepdu (B mopTy).



