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1 MeTou4eckue yKasaHus no OpoBeIeHNI0 TeKUHOHHBIX 3aHATHH

Jlexunontble 3aHITHI B BRICILEM y4eDHOM 3aBelleHHH ABIHIOTCA OCHOBHOH (Qopmoii
OPraHH3alHH Y4eGHOTo Npomecea i A0MKHL GBITH HALCTCHS! Ha BBUIOHEHHe paaa 3anaq:

= O3HAKOMMTE CTY/IEHTOB CO CTPYKTYPOH MHCHHIUTHHEL

- H3IOKHTE OCHOBHOH MaTepHan nporpaMmel Kypca JHCLHITHHBI;

- O3HAKOMATD C HOBEHIIMMH NOAX0NaMH H NpobneMaTuxoil B 1aHHOI o0nacTH;

- CHOPMHPOBaTh ¥ CTYIEHTOB NOTPEGHOCTH K CAMOCTOSTENBHOMN pabote ¢ yueGHoI,
HOPMAaTHBHOH U HAYUHOI JHTepaTypoii.

JIeKUMOHHOE 3aHATHE NpPENCTABIAeT COGOI CHCTEMAaTHYECKOE., MOCHAeN0BaTEILHOE,
MOHOJIOTHHCCKOE H3NIONEHHE [PeIIoaaBaTeneM-1eKTopoM yyeGHOro MatepHaia, Kak [pagHiIo,
TEOPETHHECKOID XapakTepa.

Hemb nexumu — opranmsanms UC/ICHANPABICHHOH MO3HABATCNALHOA IesTenhHOCTH
CTYACHTOB MO OBMANCHUIO TPOTPAMMHLBIM MATEPHATOM Y4eGHOI THCLMILTHHEDL.

UreHne Kypea nekumii NossonseT jath cessaHHOe, NOCNCHOBATENRHOE HINOKEHHE
MATepHaia B COOTBETCTEUM ¢ HOBEHIUMMH TaHHEIMHM HAaVKH, COOOLIHTE CIYIIATEAAM OCHOBHOE
COICpHAHNE NMPEIMETA B HENOCTHOM, CHCTEMATHIHPOBAHHOM BHIE,

B pane cnyuaes nexuma Beimonnser (YHKIMIO OCHOBHOMQ HCTOYHHKA HHpOpPMaL U,
KOT/1a HOBbIC HAYYHbIE NaHHbIE 110 TOH WK HHOM TeMe He HALLIK OTpakeHHs B yueOHHKax.

OpranuzanmoHHO-MeTOIHYECKOH Gazoil NPOBEACHHS JIeKUHOHHEIX 3JAHATHH ABlAeTCH
pabounii yueOHBI NMaH HANPABIEHHA NOArOTOBKH. [Ipu nogroroske nexumonHOrO MaTepHana
fpenofasarent 00#3a8H DPYKOBOACTBOBATECA YUeOHLIMHE NporpaMMaMH 10  [IHCIHITHHAM
Ka(benpbl, TeMaTHKA H CONepIKaHHE NEKIHOHHBIX 2aHSTH KOTOPEIX NpeiacTapieda B paGounx
nporpaMmax, y4efHO-MeTOAHYECKUX KOMILIEKCAX,

Ipu urenun nexumi npenoaaBarens UMEET HPARO CAMOCTOSITENLHO BEIOHpATE POpPMB! 1
METOMB! H3I0KEHHA MATEPHATA, HCTIONB30BAT PA3THYHEE TEXHHYECKHE cpeicTea o0yvueHHE.

Pexomerpanui no paGoTe cTY.IEHTOR ¢ KOHCTIEKTOM NeKLiuil.

Hayuenue [HCUMNUIHHBI CTYQEHTY clledyer HauMHATE o npopabortks  paboueii
IporpaMMel, 0coboe BHEMaHKE, YN USIIM U 3a1449aM, CTPYKTYPE H COAEPIKAHHIO KYpCa.

Ilpn  KOHCNEKTHPOBAHHMH NeKuwmii CTYyeHTaM HeOoOXOMMMO HAJM4raTh YCIEINAHHBL
MATEpHAl KpaTKO, CBOMMH C/0BaMH, oDpailas sBHWMAaHHe, Ha JIOTHKY H3M0MKEHHA MaTepHiia,
APTYMEHTAUHIO W NPHBOJAHMBIE MpHMepel. HeoGXomuMo BBIENATL BAKHBIE MECTA B CROMX
samucax. Ecin HENOHATHBI Kak¥e-THO0 MOMEHTH!, HEOOXOAHMO 3AIHCLIBATE CBOH BOIPOCHI,
MOCTAPATbCA HAHTH OTBET HA HHMX CAMOCTOATENLHO, ECHH CaMOCTONTENLHO He vianoch
pasobpatscs B MaTepuane, BIOCASACTBHH HeoOXO0MUMO THEO Ha cienymowme nexkmmu, nubo Ha
TabopaTOPHOM 3AHATHH MJIM KOHCY/IBTALHH oDpaTHTbCH K BedylleMy npelojaBaTenio 3a
PAYBACHEHHAMH,

YCH&[IJHDE QCBOCHHE Eypca npennoiaracTt AKTHBHOE, TBDF‘]{!CK{JE YUACTHE CTYIeHTa
HyTEM MI2HOMEPHOH, NOBCEHEBHOH paGoThl. JlekuuoHHBI MaTepHan cneayer NpocMaTpHBATE
B TOT K€ fieHb. PEKOMEHIYEMYIO HOLIONHHTENBHYIO JIHTEPATYpY cnefyeT npopabaThiBaTh Mocie
H3YYEHHA NAaHHOH TeMbl 0 y4eGHUKY M MaTepHATaM JIeKIHH,

Kaxcnas Tema wnmeer ceom CNEUH(HYECKHE TEPMHHEL M onpeneneHns. YCBOcHHE
MaTépHana HeoDXOJHMO HauMHATH C YCBOGHHA STHX uonsTHH. Ecnu Kakoe-nubo moHsTHE
BBISBIBACT 3ATPYAHEHHA, HEOOXONMMO NOCMOTPET: €ro cyTh M coIepEanue B clipBape
(MuTepHere), BoINKCaTs ero sHayeHue B TeTpalb Ui NOATOTOBKH K 3AHATHSM.

Ilpiy moarotoBKke Mmatepuana HeoBXOmHMO 00palllaTh BHMMAHHE HA TOYHOCTH
ONpeleNieHHH, NOCNE/0BATEILHOCTE H3YYEHHA MaTcpHana, apryMeHTauHw), coboeTeeHHBIE
IIpHMEPEL, AaHATH3I KOHKPeTHBIX cHTyauuil. Kamnyro negemo PCKOMEHIYETCH OTBOJIHTEL BpeMs
ANA TMOBTOPCHHA NPOHACHHOrO MaTepHana, IpoBepss CBOM 3HAHHA, YMEHHA H HaBBIKH 10
KOHTPO/IbHBIM BOIMPOCAM M TECTaM.



2 MeTonuueckne ykasauus 10 NPAKTHYECKHM paboTam

Hayuenwe  mmcumnmunel «O0BbEKTHO-0PHEHTHPOBAHHOE NPOrpaMMHPOBAHHE »
IpeanonaraeT nocemeHne 00YYAWIHMUCA HE TOJIBLKO JICKLMH, HO W na0opaTopHEIX pabor,
JlaGopatopisie paBoTel co cTyaeHTAMH NPCAHASHAYEHBl [ [IPOBEPKH YCBOGHUS MMU
TEOPETHHECKOTO MaTEPHANTa THCIHITIHHBL

OcHoBHEIE 1eNH NabopaTopHsIx paGoT:

= 3AKPEIIHTh OCHOBHBIC MOJIOXKEHHA JAHCLMITITHHBL,

- MPOBCPHTE YPOBEHb YCBOCHHA M MOHMMAHMSA CTYIEHTAMH BONPOCOB, PACCMOTPEHHEIX
Ha JICKIUAX H CAMOCTOATENBHO H3yYEHHBIX IO YueGHol nuTepaType;

- HAYHHTL TIONL30BATBCA HOPMATHRHOM M chpaBounoii JHTeparypod jng OOYICHHA
HEOOXOMMMOR HH(OPMALIHH 0 KOHKPETHBIX TEXHONOIHSX;

= OK&a34Th MoMOIIE B Hpﬂﬂ'ﬁpﬁl‘EHHH HABRIKOR pacyeTa TOUHOCTHRIX XapaKTepHCTHE;

- BOCIIOMHHTE NpoGeNbl B NpoHIeRHOMN TEOPETHYECKOH YaCTH KYPCA H OKA3aTh IIOMOIIL B
€T0 YCBOCHHH,

Ans  KOHTpOns 3HaHmii, NOJYYEHHEIX B NPOUECCE OCBOGHHS JHCUMIUTHHLL Ha
7abopaToOpHLIX 3AHATHAX O6YYaiolMecs BBINOIHSIOT 3AAHAS PEKOHCTPYKTHBHOIO YPOBHA M
KOMIUIEKCHOE NMPaKTHYECKOE 3a/laHue.

Lensio Beimonnenus 3ajiaHus PEKOHCTPYKTHBHOIO YPOBHA H KOMITIEKCHOIO 3aJaHHA
CTYASHTAMH ABIACTCH CHCTEMATH3AUMA, JAKPENICHHE M PAaCIIMPEHHE TCOPETHYCCKHX 3HAHMI,
NOJYHMEHHEIX B XO€ H3YYEHHA JHCLHITHEEL

Husxe npusomsates ofume MeTomnyeckue YKa3aHHA, KOTOPEIE OTHOCATCA K 3aHATHAM 110
BCEM TeMam:

- B Hauale Kakoro naopaTopHOTO 3aHATHA HeOGXOMMMO cOpMYIHPOBATE 11efb,
[IOCTABHTE 34J1a4H;

= Hdanee HEDﬁKGﬂHHD NMPOBEPHTE 3HAHHA CTYINEHTAMH JNeKUHOHHOTO MATCpHAIA MO TeMe
3AHATHI,

- B [polecce 3aHATHA HeOoOXOMMMO NOGHMBATHECA MHAHBHAYATRHOR CAMOCTOATETLHOM
paboTEl CTYAEHTOB;

- 3HAHHA CTYICHTOB MNEPHOIHYECKH KOHTPOIHPYIOTCH [YTEM MNPOBEACHHA TeKyIeh
arTecTauuy (pyGexHOTO KOHTPOMNA), CBENCHHS O Pe3yIBTATAN KOTOPOH JOBOJATCA 10 CTYACHTOB
H NI0JAI0TCA B JEKaHaT,

- BpeMi, BRIASICHHOE HA OTICIBHBIE 3TANBI 3aHATHH, YKasanHoe B paGouci [IporpaMMe.
ABIIACTCA OPHEHTHPOBOUHBIM; IIPENOaBaTe/b MOKET MepepacnpeieuTh ero, HO J0MHHA GLITh
obecnevena npopaGoTka B NOTHOM 0GLEMe IPUBEACHHOTO B paboueil nporpaMMe mMatepHana;

- Ha M[NepBOM 3aHATHH NOPCIOOaBaTeNnE J0KMEH 03HAKOMHTDE CTYOEHTOB C NpaBHIaAMH
NOBeACHHA B 71alopaTopHH W nposecTH MHCTPYKT2X 110 OXpaHe TpYAa H No [OMAPHOH
OesonmacHocTH Ha pabodeM mecTe:

- [penojaBaresb JAOJGKEH O3HAKOMHTB CTYIEHTOB CO BCeM OOBEMOM NabopatopHbIx
paboT u TpeGOBaHHMAMY, H3N0KEHHBIMH BELILIC;

- TIpeNofasatellb yIeNdeT BHHMAHWE OLEHKe AKTHBHOCTH pabOThl CTYIEHTOB Ha
JAHATHAX, ONpeIEICHHIO YPOBHA HX 3HaHHH Ha Kam oM 3aHATHH.

Ha naGoparopueix paorax pemaiorcs 3agausm W3 Beex pas[enos HiyqacMoi
AHCOHIITHHEL.



JaBopaTopnan pabora Ne 1 Tema, TpocTeiiiune KIaces! W 0FbeRTHI

Teoperuyeckoe ssenenne. Knaccw npeicTasnmioT a0CTPAKTHEIE THIBI JAHHBEX ¢ OTKPEITHIM HHTepdecoM o

CKPBITOH BHYTpeHHeN peanusaumeit. B knaccax peanusopansl Ga3oBsie NPUHLHOB 0fbexmio-
OpENmMUPOaant0a0 Rpozpavisuposanua {OOI);
1)aberpakupa nanHBX;

2JMHKRTICYNAUMA — B KNaccax OGBEAMHAIOTCE AaHHbIE H METOIb (byHEUHI) 1A paboTel © HIMKM, TAK Kik
JHILE HEPE3 METOAB! BOIMOMKEH AOCTYN K COKPLITHIM TaHHBIM KICCA:

3 )nacnenobaHiic — B IPOM3IBOAHBIX KNACCAX HACTEAYIOTCH 4aeHLl DAI0ROTO KNacca;

4)nonuMopdiIM — BOIMOWKHOCTE HCIONBIOBAHMA OIHHX M Tex e METQA0B MR paloThl © PEITHYHBIMA
OGBEKTAMH Ga30BOI0 H NOPOKIEHHEIX UM KAACCOB.

Onpenenenne npocTefiero knacca Gea Hacneopanis mveeT BHa: class MMA_Kjaacea |
/ino ymoauanmo pazaen private — yacTHble WwieHBl Kidcca publie: // OTKPBITEE PYHEUMH B HepCMEHHLIE
Kaaecn
1

HM# Knacca sBISeTCH HOBBIM THNOM IaHHeIX. [ToHATHIO NepeMeHHOH JAHHOTO THDA COOTBETCTEYET NMOHATIEC
00bekTa K1acca. CrHCOK WIEHOR KNACCA BITIOYAST ONKCAHHE MAHHLIN H $yHRUHA, DYHKUHN, OMHCAHHS KOTOPBIX
HAXOANTCA B ONPeneneHiH KIacca, Ha3hiBaloTCA BYHKIMAMHMAC HAMH Kiacca,

[epeMentnie u ynkunM, oObRBNeHHLIE B pasiene Klacca no YMOMUAHUID HIH HBHO KAk private, iMeroT
00N4cTh BHAMMOCTH B Mpeienax knacca. MX MOMHO CHENATH BHAMMLIMU BHe BTAcCa, ecnH o0BABHTE B
pazaene public:. OBBIMHO NepeMeHHbie 0TBABNAIOTCA B pasaene private, a PyHKUMH B paziene public,

Knaccamu B C++ ABAMIOTCA Tak#e CTPYKTYPB! (Sfruct) M o0 beaHHEHHA {uniop). B ornuune oT kKnacea wieHsl
CIPYKTYPRl 0 YMON4AHHIO SBNFIOTCA OTKPLITHIMH, & HE 3akpeIThiMH. Kpome Toro, obbesuuenus He MOIYT
HacAenoBaTECA W HACEN0BATD.

IpH peanusaumm GyHKUHOHANBHOH uacTH knacca MOTYT GuiTh HCMOME3OBEHBL $YHKIMH-YACHE KAacca,
KOHCTPYKTOPH, OSCTPYKTOPL, (yHruMH-onepatopsl, @YHKUMH Knacca Boerda oBDABIAIOTCR BHYTPH Knacca.
Onpenenenme GyHKUHH MOKET HAXODHTHCH o BHYTPH Khacca. Takne Qynkumn wasbisaotca infine-dyHKunAM,
OBLIYHO onpeneneHna
3
BYHKUME-4NeHOB  KNAacca  MOMEIMAIOTES  BHe  kaacca. [pn srom  mepen  wumenem  dvuximn
YKRIBIBASTCA HMN_KTACOR:! .

THI HMA_KFacca:: uma_dyHxkuun (onHcanue apryMenTos) | /*teao dynxouu®/ }
Brizon hyHruuil ocyinecTBNAETCA DINKM H3 IBYX cnocofos:
HMA_00bekTa. uMA_GyHKUHN(A PryMenTEI); YKalaTenk_Ha_o0uexT == umMA_pyHKUMH{AprMenToi);

OGpawenie K jaHHeIM 00bEKTA Kacca CCYLWECTRIASTCA © NOMOWIB DYHKUHA, BLISLIBASMEBIX U O0LEKTOB.
[lpi 3ToM diyHKUHH-9NeHy KIacca NepemacTCd CKPLITLIE YKAZATENs HIFS HA ODLEKT, BLIZLIBAIOLLING PYHELHIO,

DYHRUHH-«APY3IBLAY KNacca, 00bABAsSeMbIE B KNACCE CO crieunduratopoM friend, ykasarens this ne conepwar,
OBuekTel, ¢ KOTOPBIMH paloTaloT Takne (DYHKUMH, JOMKHEI MEPENABATECA B KAYECTBE X AprYMEHTOR. D70
obbIyHbie HyHKUMA A3sika C++, KOTOPRIM PAspelleH JOCTYN K 3aKPEITRIM YIeHAM KIacca.

IMpumep,
* Cosnaercs knace Student. GOPMHPYETCA HHAMMYECKUH MACCHB OGLEKTOR, [pH TecTHPOBAHHY BRIBOIHTOR:
CHOPMUPOBAHHBLH CTIHCOK CTYAEHTOB, CIHCOK CTYAEHTOR 3a0aHHOMD thaky/nLTeTa, CIHCOK CTYAEHTOB ANA 3aNAHHBIX
jaxynurera u kypea.*/ #include <conio. h>
ftinclude <string.h> #include <iostream.h> struct date // nara poskuenna {char daymon[6];
int year; L5
H===—==m= class Student ====

class Student{

char name[307; /private date t;

char adr[30]. fac[20]; int kurs;

public:

Student(), char *getfac(); int getkurs(); void show(); };

Student.: Student()

fcout<<"Input name:"; cin>>name; cout<<"Input date of born'n"; cout<<"Day.mon:"; cin>>t.daymon;
cout<<"Year:"; cin>>t.year; cout<<"Input adr:"; cin>>adr; cout=<"Input fac:"; cin>>fac:
4

cout=<"Input kurs:"; cin>>kurs:

}

void Student::show()

{

cout=<"Name :"<<name<<endl;

cout<<"Was born :"<<t.daymon<=<""<<t year<<endl; cout<<"Address :"<<adr<<endl:
cout=<"Fag :"<<fac<<endl; cout<<"Kurs :"<<kurs<<endl;

)



char *Student::getfac() { return fac; } int Student::getkurs(} { retumn kurs; }
void spisfac(Student spis[],int n)//cnucok cTyaenTOB 3aaaHHOro hakyakTeTaTa
{char fac[20];
cout=<"Input faculty:"; cin>>fac,; for(int i=0;i<n;i++)
iflstremp{spis[i]. getfac().facy==0)spis[i]. show();
}
void spisfackurs(Student spis[1.int n)
/{eNHCOK CTYASHTOB JANAHHEIX (akyisTeTa H Kypoa
{int i,k; char fac[20];
cout<<"Input faculty:"; cin>>fac; cout<<"lnput the course:"; cin>>k; for(i=0;i<n;i++)
if {(strempspis|i].getfac(), fac)==0)&&(spis[i]. getkurs(}=k)) spis[i].show();
}
/f == main
void main()
{ Student *spis; int n;
cout<<"Input a number of students: "; cin>>n; spis=new Student [n];
for(int i=0;i<n;i++) { cour<<" ==ms= memmm——="<<pandl; spis[i].show();
}
spisfac(spis,n);
spisfackurs(spis,n); delete [] spis; cout<<"press any key!" while{!kbhit(}):
301aHHR A9 CAMOCTOATEALHOrG Pelenna
PaspafoTtarts KNACCH ANTA ONMHCAHHLIY HiGke 00beKToR. BRIFOMHTE 8 Kiace MeTOIE set (... ) get (...}, show
(...} OnpenenuTs ApYrde METOIbL,
1.Student: ®amunua, Hma, Otyectso, Jarta pomaenns, Anpec, Tenedon, Gakyaster, Kype. Coanars maccus
obwekTos, BrisecTy:
a) CIHCOK CTYISHTOB 3anaHHOre (hakynbTeTa; §) CNHCKH CTYACHTOB [UTA Ka# 10ro (BaKy bTETa M Kypea;
B) CITHCOR CTYISHTOR, POAHBUIMXCA NOCAE 3aIAHHOTD To0a.
2. Abiturient: ®amumug, Hua, Otuecteo, Anpec, Ouensn, Cosnarte Maccus 06bexTos, BumecTn:
a) CIHCOK A0MTYPHEHTOB, HMEROULMX HeyLOBNETBOPHTENBHEE CLEHKY; §) CiHCOK abHTYPHEHTOS, CyMMa Oannos ¥
KOTOPLIX HE MEHBIIE 380aHHOIT;
B) Bbifpar, N alHTYPHEHTOB, HMEOWIMX CAMYIO BEICOKYHD CyMMY Gannoe, W CIHCOK B0HTYPHEHTOR, HMERIIHX
nonynpoxoaxod Gamn,
3.Aeroflot: MynxT HasHaueHna, Homep peiica, Tun camonera, Bpems seinera, Jun Henenu. CoigaTs MaccHs
obnexTon, BuisecTi:
a) CMHCOK PeitcoB A4 3a1AHHOTO MYHKTA HazHAYeHHA; 6) CiMCOK PelicoB 118 3aRaHHOMO QHA HeASTH;
B) CNUCOK PeilcoB A1 3aNaHHOTO QHA HEAS/H, BPEMA BLLIETA L1 KOTOPBIX Bonklie 3a0aHHOTD.
4.Book: Astop, Hassanwe, Hanatenscreo, Noa, Koauyectso cTpaHuL. CoigaTthk MaccHp obkekToR. BrlpecTH;
4} CNHCOK KHUT 3a08HHOTD 2BTOPa; §) CTHCOK KHHT, BRNYIIEHHBX 3AaHHBIM W3IaTe/IbCTBOM;
B} CIIHCOK KHHT, BRINMYLLEHHLIX OGN 3AMAHNOTO Ioaa,
5 Worker: Damunua u nunumane, Jomxnocts, [on noctynnenna ua padory, Japnaara. Co3nate Maccus
00bekToB. BoisecTH:
a) cnucok paloTHHKOB, cTax paGoThl KOTOPLIX HA JAHHOM NPENPHATHH NPEBLILIAST I20aHHOE YHCO JeT; )
CMHCOK paloTHHKOB, 33pINIATA KOTOpHIX Bonklie 3agaHHoil;
B) CHCOK pafoTHHEOS, JAHMMARDLIHX 3a0aHHYH J0IKHOCT,
6.Train: Ilynkr nasmauenus, Homep noespa, Bpema ornpasnenns, Uwcmo ofwmx mect, Kynefinwx,
MnaukapTreix. CoagaTs Maccus oGuexToB. BoipecTH:
4} CIHCOK NOE3N0B, CSAYIOLHX 10 JANAHHOTO MYHKTA HATHAEHHA; §) CIHCOK NOE3A0B, CACVIOWNK 0 3aTaHHOTO
MYHKTa HATHAUSHHA H OTMPABIAICIIHXCA NOCHE 33JaHHOMD Yaca;

B} CIIHCOK NOe3nos, OTNPABNAKIIHNCH A0 JA0AHHOND NYHKTA HASHAYECHIUA H HMEIOLIHK 00LHe MecTa,
(i

7.Product: Hanmenosanue, [poussoaurens, Llena, Cpok xpanenns, KonmuecTso. Co3aars Maccus ofbekToR,
BuiBecTa:
a) CNHEOK TOBAPOE AR 3AIAHHOMO HAHMEHOBAHNA; §) CUCOK TOBAPOR [UIA 33JaHHONO HAKMEHOBAHNA, LIeHa
KOTOPBIX HE NPEBRIUALT yKazaHHOH;
B) CTIHCOK TOBAPOE, CPOK XPaHEHHA KOTOPRIX DONbile 3ananHOTD,

8. Patient: Pamunusa, Hwms, Ordecteo, Aapec, Homep Mennumuckoi kapThl, JInarto3. Co3nare maccHe
obsexkTos. BuiBeoTi:
a) CNUCOK NAaUHEHTOB, HMEIOWHX JAHHMHA THArHOS; §) CNHCOK NAUNEHTOB, HOMEP MEOMLHHCKOR KapThl KOTOPBIX
HAXOAWTCA
B3IaNaHHOM HHTERBANE,

9.Bus: ®aminua ¥ uHHUMAAL Boawrens, Homep astoByca, Homep wapwpyra, Mapka, log sauana
akcnnyatauwuw, Npober, Cosnats Maceus obsexTon. Bueectu:



a) CHCOoK aBTOGYCOB [UTA 3A1AHHOTO HOMepa MaplupyTa; 6) crucok apToGycoe, KOTOpbIE SKCILNYATHPYVIOTCH Gonbie
10 ner;
8) cnucox aBTobycos, npober y kotopeix Gombwe 10 000 xu.
10.Customer: ®amunua, Hma, Oruectso, Anpec, Tenedon, Homep kpeanthoi kapToukn, Homep
Ganroscroro cuera. Co3uarh MaccHB OGbEKTOR. BhiBecTH:
a) CNHCOK nokynatenedi B andasuTHOM nopake; 6) ciucok NOKYTIATENSH, HOMEP KPEAHTHON KapTOUKH KOTophIX
HAXOAHTCA B JA0AHHOM HHTEpEANE.
I 1.File: Mmx thafina, Paimep, Jlata cosnanns, KoluecTso obpamenuit. Coagare Maccus ofvekton. Baisecti:
4) CUCOK (alinos, ynopsaaoueHHsifl B anasuTHOM nopaake; ) croucok taitnos, pazMep KOTOpLIX NpesbiwaeT
JANAHHBIN;
8) cnucok thafinos, vHCno obpatenuii k KOTORBIM NPERLILAST 340aHHDE.
12.Word: Cnoso, Homepa crpanmu, Ha KOTOPRIX CNOBO BCTpedaeTcd (o7 | ao 10}, Uncno crpanmy Co3gats
maccue obwekToR. BrisecTi:
4} ¢nosa, KOTophie BETpeUaTeA Gonee yen Ha N cTpanuuax; 6) chosa B andasHTHOM NopsaKe:
B) 1L 331@HHOIO C/I0BA HOMEPA CTPAHALL HA KOTOPLIX OHO BCTPEUALTCH,
13.House: Anpec, Drax, Kommectso womuar, [Inowans. Co31aTs MaccHs ofbexros. Brisectu:
4) CIHCOK KBAPTHP, HMEIOILHX 31aHHOE HHCAO KOMHAT; §) CHHCOR KBAPTHR, HMEIOULHX 334/1AHHOE YHCITO KOMHAT |
pacnonomkeH-
HBIX HA 3TAKE, KOTOPBIN HAXOAHTCA B ONPEdeNCHHOM MPOMERYTRE;
B) CMMCOK KBAPTHP, HMEIOWIHX TUIOIATE, MPEBOCXOIALLYI 3AAHHYIO,
14.Phone: ®amunnd, Hma, Oruectso, Ampec, Homep, Bpema BsHyTpuroposckux pasrosopos, Bpems
MERIYTOPOAHAK pairasopos. Coafate Maccus 00nexTos, BueecTH:
a) ceeneHid o aboHeHTax, BpeMa BHYTPHIOPOICKHX Pa3roBOPOE KOTOPLIN NPeBLIUAET Ja0aHkoe; §) CReneHKA 0f
abOHEHTAX, BOCTIONLIOBABLINXCA MERAYTOPOAHRH CBABIO;
B) ceeneHHA 06 aboHeHTax, BbiBeIeHHbIE B a(aBHTHOM Nopadke.
I5.Person: @amunus, Hwma, Oruectso, Anpec, [Mon, OBpasosanme, on poxnenus. Cozgars maccus
00beKToB. BriBecTH;
@) CHMCOK TPAMARH, BOIPACT KOTOPHIX TIPEBILAET JaNaHHbI; §) cincok TpasKaaH ¢ BplcluMM 0bpatoBanneM; B}
CHHCOK TPa#IaH MYKCKOTO NOA4.
Tectm
1. Jins yero Hy#He Knacckl?
Bapuaimu omaema*:
*1) AnA onpenenenna HOBBIX TUIOB B nporpasue; 2) A yNpouUeHHs patoTsl ¢ hyHKUnAME, *3) Ans coenHHenns
AaHHLIX H ONepauyii Hal HEMK, 4) 118 YNPOLLEHNA paboTel © YKAZATETAMHA,
2. MeTtonwl KNacca onpenenawT:
*1) KaKue ONeEpaLHK MOKHO BEIMONHATL ¢ OBLEKTAMY JAHHOTO Knacca; 2) KaKHE THNE 3HAYEHN MOTYT NPHHHMATE
JaHHBIE-UeHEl KNacca; J) kakuM 00pa3oM peanuiyeTcs 3AMINTA AaHHBIX-9AEHOB KIaccs.
3. AtpuGyTh (DaHHBle-YNEHE) KTACCE MOTYT DBITE;
1) TonkKO UeNbiMu uncnamu; 2) moSLIMH BCTPOSHHLIME THNAMH; *3 ) moforo ONPCACNCHHONO B MpOrpaMMe THIE.
4. Kakaa u3 3anuceli cootseTcToyeT ofipamenine & aTpHOYTY arg kiacca A B ONPeSENcHIH METONA ITONO HKe
Knacca?
Bapuanme omeenta:
*1) this — arg; *2) arg; 3) A => arg; 4) A —> this —> arg. 5. Ecnn uMeeTcs Koa
class A {public: int a; }; A *obj;
T0 Kak 00paTHTECE K NepemenHoi a?
Bapuanwmn omaema;
1)obj.a; 2) (*obj) = a; *3) obj —>a; 5) obj :: a.
6.Eenn umeeTcs koa
class A {public: int a, b, c;}; A ®ohyj;
TO Kk 0OpaTHTECA K nepeMenHol b?
Bapuanmuer omeema:
1) (*obj) = b; 2) A :: b; *3) (*obj).b; 4) obj — a.b.
* 3e300UKO B TECTAX OTMEYEHb! MPABHIBHBIE OTBETHL
8
7. Kakoe SyaeT pesyNsTat BENOAHEHHN CeIyIOWEro komga: class A {
publie:
int inc (int x) {return x++;} int inc (short x) {return 2 b
A obj; int y=5; cout << abj.inc(y); ?
Bapuanme omeema
*1)5:2) 6;3) 7 4) ownbka npH xOMIHASLHA.
8 Kakoe Gy/ieT peyNbTaT BUNONHEHNA CReaYIOWETo koaa; class A {
public: int y;



int inc {int x) {return y++;} int inc (short x) {return x+y;} }:

A obj; int y=5; obj.y= 6; cout << obj.inc(y); ?

Bapuanmat omeema:

1)5,%2)6;3) 11;4)7; 5) ownbxa npH KoMOMARLMA.

9. Kakumn no yMonyanmio ofLABAMI0TCH 3MeMeHTI CTPYKTYpLIT
Bapuanms omeenta:

1) private; *2) public; 3) protected; 4) no ymomuaniio xe o6 bABNMOTCA.
JlaGopatopnas paGora Ne 2 Tema, Paspabora Knaccos

Teoperuueckoe ssenenne. [Tpu paspaBorke Knacca HeoBXoMHMO ONpPefeinTs JAHHEIE KAacca M ere MeTosl,
KOHCTPYKTODE! H AECTPYKTOPEL. KOHCTPYKTOp — 370 QiyHKUMA-4NEH KNACCA, KOTOPAA BRIBEIBASTCH ABTOMATHYECKN
MW CO3MAHUK CTATHHECKOrO WIH IHHAMHYECKOTO o0bexTa knacca, OH HHMUMAMIAPYET oGbekT 1 MepeMeHHble
Knacca. ¥ KOHCTPYKTOpa HET BOIRPAIAEMOTO IHAYSHHA, HO OH MOXET HMETh APTYMEHTE 1 ObITh OEPErpyAAEMbIM.

[lpoTHBONONOMKHEE KOHCTPYKTOPY ACHCTBHA BEINOINAET OECTPYKTOP, KOTOPLIH BRIILIBASTCA ABTOMATHYECKH
NP YHHITOREHHH 00bekTa. JecTPYKTOp MMEST TO e MMS, YTO H KN3ce, HO neped HUM crouT “~'. JlecTpykrop
MOMHO BRISBIBATE ABHO B OTAWMME OT KOHCTPYKTOpA. KOHMCTPYKTOPHI W IeCTpYKTOpH He HACAeAYIOTCA, XOTH
MPOH3BOAHEIH KAACC MOMET BRISBIBATE KOHCTPYKTOp GasoBoro knacca.

Cnepamapei-ghyricyuy. HenonessyoTea i sseaesns onepausi Hal o0BEKTAMH, CBASBIBAEMBIX ¢ CHMBOTAMM:
Ta=e " P, Au'&:|:"‘J-j?=r'{r}-+=t”r':"s1()1"fws delete,

g

OnepaTop-hyHKINA ABNSETCA WISHOM KNACCa HIH APYKECTBEHHOM (friend) knaccy. OGuias dopma onepatop-
$YHKAHR-9NeHa Knacca;

S0IBPAUEMbIT_Mun uMA_Kagccu::operalorf{cnucor_apsim)
¥ eno dynume*/}

Mocne atoro Bmecto operatorifa,b) MoxHo nucaTs adh. 3necs ¥ OPLICcTARTAET OLHH M3 BECISHHBIX BhILIE
CHMBONOB. [IpHMEpPAMY SBAAIOTCA ONEPATOPLL >> H << — NEperpykaemuie ONEPATOPEl BEOLABEIEOAA, DTMETHM, 4TO
fipH NEpErpy3ie HeNb3A MEHATE MPHOPHTET ONEPaTOPOB H YHCAD onepanzos. Ecan oneparop-(PyHEUMA-YIEH kIacca
neperpyxaet GUHAPHLIA ONEPATOP, TO ¥ PYHKLMM ByAST TOALKD OAHN napaMeTp-ofbeKT, crosumi cnpasa oT sHaka
onepatopa. OOLEKT CEBA BLIILIBAST ONEPaTOP-(yYHKUMIO H MEPEAAETCA HERBHO ¢ MOMOLILI yxasarend iis. B
ApYHECTBEHHYIO GYHKUHIO YKazaTeNb fhis He NepeacTcn, NO3TOMY YHAPHLI ONEepATOp HMEET ONMH Napamerp, a
OHHapHEI - asa,

Oneparop NpHCEAHBAHNMA He MOKET OBITh APYKECTBEHHON yHKUKMER, A TOMBKO YNEHOM Knacca.

Mpumep. Cosnaerca knacc Polynom. B ronosuoft NporpaMMe BEIMONKAETCA TECTHPOBAHEE Kiacca.

#include <iostream.h> #include <conio.h> #include <math.h> class Polynom {
int n; double *koef; public;
Polynom(); //konctpykrops Polynom(int k); Polynom(int k,double *mas):;
Polynom(const Polynom&ob); //koHcTpykTop kolHpoBania ~Polynom(}{delete[koef;}
void GiveMemory(int k);
void SetPolynom(int k,double *mas);
void SetDegree(int k){n=k;}; //ycranosuTe ctenens void CalculateValue(double x); /ummcants swaserne int
GetDegree(){return n;}; //nonysuts crenens double GetOneCoefficient(int i} returni{koef]i]):};
Polynom operator+(Polynom ob); //neperpyska onepatopos Polynom operator*{Polynom ob);
doubled: operator(](int i) {return(koet]i]);}//neperpy3xa [] Polynomé: operator = (const Polynom p) { ifl&p==this)
return *this;
iffkoef) delete [] koef:
n=p.n;
koef=new double [p.n+1]; for(int i=0;i<=p.n;i++) koef[i]=p.koef[i];
return *this;
}
friend ostream& operator<<(ostream& mystream,Polvnom &ob): friend istreamé& operator==>{istreamd&
mystream,Polynom &ob); int min{int n,int m)
{return (n<m)? n:m; } int max(int n,int m} {return (n>m)? n:m; } }:
Sk kb P":"I}'“Umu LA R R L L L R P Y T
Polynom::Polynom() { randomize(}; n=random(5); koef=new double[n+1];
if{ !koef){ cout<<"Error";getch(};return;} for(int i=n;i>=0;j--)
koefli]=randomy 10)-5;
}

R i R EEE L] Fﬂl}‘“ﬂm{mr k} RRRREEE Rk R R Rk kok R

Polynom::Polynom{int k) { n=k;

koef=new double[n+1]; if{!koef}{cout<<"Error";getch():return;} for(int i=n;iz=0:i--)
koetf[i]=random{10)-5;

H
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Polynom::Polynom(int k,double mas[]) {n=k:
koef=new double[n+1]; if[!koef}{cnul‘i*:“Ermr";getch{};return;} for(int i=n:i>=0;i--)
koeflil=mas[i];

flESERER ek d Ry Polynomi{const Polynomd&ob) *=«sssssetbnnsssnunns

Polynom::Polynom(const Polynomé&ob) {n=ob.n;

koef=new double[n+17; if[.'ktmef}{-:nut{{"Errnr";get:h{};retum; t for(int i=0;i==n;{++) koeflil=ob.koef[i);
H

Sk khudkerdaanesn void GiveMemur}r[int !'Z} FRERRNHE R
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void Polynom::GiveMemory(int k)

{

iftkoef) delete [] koef: koef=new double[k+17:

if{tkoefy{co ur=<"Error";getch();return;}

}

bbb LI g S L T EE’EPOI}':I‘IGm Bk bk ok ko
void Polynom::SetPolynom(int k,double *mas) { n=k;

iftkoef) delete [] koef; koef = new double [n+1]; for(int i=n;i>=0;i--)
koefli]=mas[i];

1

LR 2SR R PR SY C&]{:ulﬂtﬂ\"ame b AR LR E LRI e Y T L L]

void Polynom::CalculateValue(double x=1 .0) { double s;
int i; for(s=koef[0],i=1;i<=n;i++) s=s+koef[i]*pow(x,i);
cout<<"f{"<<y<<")="; cout<<s<<endl;
;
Sledeemk kR kR RR g Pnlynom upcmmr-r{]’alynum Db_:l FREREEAS AR
Polynom Polynom::operator+(Polynom ob) {inti;
Polynom rab; ral:-.GiveMﬁ:mur}r{max(n,ob.GetDegrce{}]}; for(i=0;i<=min(n,ob,GetDegree());i++)
rab.koefli]=koefli]+ob.GetOneCoefficient(i); ifin<ob.GetDegree())
{

for(i=min{n,ob.GetDegree())+1 ii==ob.GetDegree();i++)
rab koefiJ=ob.GetOneCoefficient(i):
rab.n=cb.GetDegree():
}
else
{
for(i=min(n,ob.GetDegree()}+1;i<=n;i++) rab.koef[i]=koef[i]; rab.n=n;
!
return rab:
'
SRk Rk kR Pﬂi}’ﬂﬂm upc:atnr*{l’ulynnm ﬂb] LRI T Ty
Polynom Polynom::operator*(Polynom ob)

int i,j.k; double s;
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Polynom rab: rab.GiveMemory(n+ob.GetDegree()}; for(i=0;i<=n+ob.GetDegree(};i++} { s={:
for{j=0;j<=n;j++)

for(k=0;k<=ob.GetDegree():k++)

ifij+k==i)s=s+koef[j]*ob.GetOneCoefficient(k);

rab.keef]i]=s;

}

rab.n=n+ob.GetDegree(); return rab:
}
[{R**EUOLE2E ostream& operator<<(ostream& mystream,Polynom &ob) #ee++s
ostreamd&: operator<<(ostreamé: mystream, Polynom &ob)
{ehar ¢='"; /nponycTum “+ Heped nepeeiM kosgupiumentom for(int i=ob.n;i>=0:i--)
{double ai=ob.koef[i];
iffai==0) continue;
else {if{ai=0) mystream<<q; mystream<<ai;} if{i==0) continue; else mystream=<"x": ifli==1) continue; else
mystream<<"""<<i; if{ail=0)c="+,
}

iffe=="")mystream<<{); mystream<<endl: return mystreanm;



J

[[HERSEXERE (streamd Operator=>(istream & mystream,Polynom &ob) * istreamé operator=>(istream&
mystream,Polynom &oh)

int i;

cout<<"Enter Degree:"; mystream>>=ob.n; cout=<endl; for{i=ob.n;i>==0:j--)
t

cout<<"Enter koeff "<<i<<"."; mystream>>ob.koefi]:

}

return mystream;

,.!:.'ﬂ*****“"""l-ui- MAIN #**dsdnhbdrdebnsbhkk kbbb nn

int main{int arge, char* argv[])

{const int m=3;

Polynom f,g,masp{m],*pl,s; int n=5,i;
double K[6]={1.0,3.2,0.0,4.1,0.0.1.1}; pl=new Polynom(n.K);

cout=<*pl; pI->=CalculateValue(2.0);

13

cin==f

cout<<" f{x}="; cout<<f; cout<<" g(x)="; cour<<g, s=ft+g:

cout<<"f{xj+g(x) =", cout<<s; s=f*g;

cout<<" f{x)*g(x) = "; cout<<s; s=masp[0]; cout=<masp[0]; for(i=1;i=m:i++)

{ s=s+masp[i]; cour<<masp[i];} cout=<"Summa: "; cout<< s; while( 'kbhit());

delete pl; return 0

]

3ananun 119 caMOCTOATENLHOTO pellleHHA

Paspaorate nepeuncneHHbie Hume Kaccsl lpu paspaboTke KaxIOro Knacca BOIMOWHBI 1B BapHAHTA
PEIIEHHA: 3} DAHHLIC-YIEHE! KNACCA NPEACTABARIOT coboi NEPEMEHHBIE H MACCHBB! (IHKCHPOBAHHOH paiMepHocTH;
G) MamMATh 114 JAHHLIX-YIEHOB KIACCA BbiAENAETCA THHAMHYECKH.

|.«Komnriekcnoe yneno» — Complex. Knace nomxen CONSPAHATE HECKONLKO KOHCTRYKTOPOR H ONEPALLIH 78
CTOKCHUA, BRYHTAHUR, YMHOMEHMA, [e/IeHHA, npuceaneamns. Co3gaTs aBa  BeKTOpa PAIMEPHOCTH # 113
KOMIONEKCHLIX KOOPOHHAT. [Tepenats X B GYHKIHIO, KOTOPaA BRINOIHAST CAOKEHHE KOMIVIEKCHBIX BEKTOPOR,
2.0npenennts knace «Jpoben — Fraction B Buae nape m,i. Knace
JOMEEH COOEpXATE HECKONBKD KDHC’I'F}"IC‘I‘DPGB. PeanniosaTe METOMLI JLTA CIIOHEHHR, BLIYHTAHMY, YMHOEKEHHA |
Agnenua apobell. [leperpyswTe onepauMy CIOMEHMA, BLMUTAHHA, YMHOMEHUA, JENEHMA, NPHCBAHBAHHA M
onepalyy OTHOWeHHA. CO3NATE MACCHB 0OLEKTOB M NepesaTh ero B ByHKUMO, ROTOPAN HIMEHACT Kamapli
AMEMEHT MACCHEA C HETHRIM HHACKCOM MYTEM N0GABNEHHA CAENYIOIIETO 32 HHM JIEMEHTE MACCHEA.

3. Paspaborare knace «Bextops — Vector pamephocTy m. OnpeneanTs HECKOALKO KOHCTPYKTOPOB, B TOM
YHCME KOHCTRYKTOR KOMHMPOBRAaHWA. Peanu3onare MeToOE 08 BYHCACHHS MOLYAH BCKTOPE, CKAIRAPDHOID
MPOHIBCNCHUA, CAOMEHHA, BRIYHTAHHA, YMHOKEHHA HA KOHCTAHTY. [leperpysuts ONEPALINH CIOKEHUA, BRYHTAHHA,
YMHOMEHHA, HHKDEMEHTA, AEKDEMEHTA, MHOSKCHDOBAHHMA, MPUCBAHBAHMA ANA NAHHOIC Kiacca. CO3IaTh MACCHB
obsexror. Hanucate QyHxwmo, koTopan ans sazanmof napel BEKTOPOB GYNET ONPEAEnaTh, ABIAIOTCA 1M OHM
KONIUHEAPHBIMH WK OPTOTOHAILHBIMH,
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4.Onpeaenute  wiace «Kaagparnan wmavpnua» — Matrix. Knace nomken COOSP®ATE HECKONLEKO
ROHCTPYKTOPOB, B TOM 4HCIE KOHCTPYKTOD KOnuposaHud, Peanw3oBaTe MeTomml ANA ChOmeHHA, BLIMHTHHMA,
YMHOKEHHA MATPHLL, BLIMHCIEHHA HOPMBI MATPHLLL [TeperpyInTs oNepaiuy c/oMKeHHA, BEIYHTAHHA, YMHOEEHHA |
NpHCEAHBANHA A4 NanHoro kiacca, CosmaTh maccuB o0wekToB Kiaacca Matrix w nepenats ero B Yy HELHIO,
KOTOpas U3MEHSET i-10 MATPHLY MYTEM BO3BEEHNA ee & KBanpaT. B ronosnoit NPOrpaMMe BeIBECTH PEIYILTAT.

5.PaspaGorate knacc «Muorowaen» — Polynom ctenenw #. Hanucars HECKOJILKO KOHCTPYKTOPOR, B TOM
HHCAE KOHCTDYKTOD KOMHPOBAHMA, PEAnHIOBATE METONB [0S BLIMHCACHHA 3HAUCHHSA NOJAHHOMA; CAOMEHHA,
BEIMHTAHHA W YMHOMEHHA NONHHOMOB, [leperpy3nTs ONepauMy cROMEHNA, BLITHTAHNS, YMHOKEHHI, HHKPEMEHTa,
AEKPEMEHTS, HHOSKCHPOBAHHA, NpucsawBanMA. Co3naTe MaccHE OOLEKTOR Knacca, [epenare ero 8 dynkumo,
BLIYUCAAIOUIYIO CYMMY NOHHOMOB MACCHBEA H BOSBPAINAIOULYI0 NO- AMHOM-pE3y/ibTar, KOTOPLIH BEIBOAMICA HA
3KpaH B ronosHOR nporpaMme.

6.0npenenuts knacc «Crekn - Stack. Dnementw crexa ¥paHatcs B MaccHse, Ecam maccus pmeet
MKCHDOBAHHYIO pasMEpHOCTB, TO NPesyCMOTPETE KOHTPONL EBRIXOJA 33 npeaensl maccusa. Fonw  namsTs
BLIACAACTCA IMHAMHMECKH H €€ HE XBATAET, TO YBENHYUTE PAIMED BLIIENESHHON NAMATH. BRIIOYCHHE SNeMeHTOB B
CTeK M MX H3BMCYEHHE PEAIHIOBATD KaK
BEUAE METONOB, Tk M C MOMOIIBK) MEPErpymeHHsX omepaunil. CO3NaTh MACCHB OGLEKTOB Kiacea Stack.
Mepenarats ofberTs B dyHKwWwTO, KoTOpaa yaanaeT H3 crexa nepesifl {cepxy), TpeTHi, NATLIA U T. 1. JeMeHTL.
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7.[MocTponTs KAGCCH ANA ONHCAHHA [UIOCKHX (HIYP: Kpyr, KBAIPAT, NPAMOYTONLHIK. BKMOYHTE METO IS ana
HIMEHEHHA O0LEKTOB, MEPEMEIIEHHA HA MAOCKOCTH, BPAWEHHA. [leperpysnTh orepauun, peanusyiolime Te e
AeHcTerA. BEINONHKTE TECTHPOBAHKE KNacca, COINAR MACCHB OOBEKTOR.

8.0npenenuts knace «Crpokan — String 1mnHe 7. HanmncaTs Heckombko KOHCTPYKTOPUB, B TOM YHcne
KOHCTPYKTOP KOMHPOBaHHA. Peani3onaTe METOAM 404 BHNONHEHHA KOHKATEHALHMN CTPOK, H3BNEHEHHA CHMBONA 13
33JaHHOH NOIUUNH, CPABHEHHA CTPOK. Neperpyauts onepauuy CAOMKEHHA, HHIEKCHPOBAHMA, OTHOLWEHNA,
AoGaBneHns , NnpHCBaHBa-

HHA 114 NaHHOrO knacca. Co3aaTh MACCHB 0OBEKTOR 1 MEpEaTh ero B (GYHKLMIO, KOTOPAA BEITIONIHACT COPTHPOBKY
CTPOK.

9.PaspaboTate kaace «MHOmeCTBO (UefILIx Qiecen, CHMBOIOE, CTPOK

HT. [I)» —Set MOWHOCTH #, Hanug¢aTh Heckombko KOHCTPYKTOPOB, B TOM 4HCAE KOHCTPYKTOD KONMPOBAHHA.
Peanuiorate seroam anm onpenenemus PHHALNEHHOCTH 3A/IAHHOTD 3NEMEHTA MHOKECTBY, [EPECeucHus,
obLe IHHEHNA, pasHocTH  apyX  MHOWeCTB. [leperpysnTe oncpauvn  croweHus, BEIMHTAHHA, YMHEEHHA
(Nepeceuenns), MHACKCHPOBAHUA, NMPHCBAMBAHWA. CO3NATH MACCHB OOBEKTOB M nepenapats MApbl 0ObLEKTOR B
GYHKUHIO, KOTOPaA CTPOMT MHOMKECTBO, COCTOAUIEE W3 JIEMEHTOB, EXOAALIMX TOMLKO B OAHO HI 3alaHHBIX
MHO®ECTB, T. €. 4 B 4 B, H BOIBPAAET €r0 B FONOBHYIO nporpaMmy.

10.Paspaborats knace nna MaccHea ¢Tpok. Hanucats Heckonwko KOHCTPYKTOPUB, B TOM YHCIE KOHCTPYRTOp
KOnMHpoBaHiA. PeanniosaTe METONB AN MOINEMEHTHON KOHKATCHALHH ABYX MaCCHBOE, YNOPAIO4YEHHA CTPOK B
JEKCHKOTPAIMYECKOM NOPAAKE, CHMAHMA ABYX MACCHMBOB C yhaneHHWeM NOBTOPAIOWIMXCA CTPOK, @ Takwe IUIA
BLIBOQA HA 3KpaH BCEre MaccHBa M saganHoil crpokn. [leperpysums COEPAUHH CROMEHNR, VMHOMEHHH,
HHASKCHPOBAHHA, NPHCBAMBAHMA /N4 OaHHOTO knacca. Co3jaTh MACCHE ODLEKTOE H Nepeaapate OOLEKTH B
QYHKUKIO, KOTOpAaA BLINOAHAET CAMAHHE OOBEKTOB M NN OOAYHEHHOrO 0OBEKTa-Pesy/IbTaTA  (IPOHIBOAMT
JEKCHEOrPAPHYECKOE YTIOPALOMEHHA CTROK,

I1.CocTaBuTh omicanns k1acea, ofecneuHBalwero NpelcTaBAeHHE

MATPHIE! 320AHHOTO pasMepan m M moBoro muHopa & Helt. [laMATh AMA METPHUL BLIEIATH AHHAMAMECKH.
Hamueats Weckonbko KOHCTPYKTOPOB, B TOM umcne KOHCTPYKTOP KOMHpOoBanuA. PeawnniosaTs MeTOmsl ans
OTOOPAKEHHA HA JKPAHE KAK MATPHUBI B LIEJOM, TAK W 3QIAHHOIO MHHODE, & TAKOKE LIH HIMEHEHHA MHHOPA.
COMEHHA, BRIYHTAHHA, YMHOWEHHA MHHOpoB. [leperpysuTh onepaiuy ClOWEHMS, BRIMHTAHNA, YMHOKEHHS W
NPHCBAHBAHHA ANA MAHHOrO kiacca. CoigaTh MaccHs o0bEKTOR JaHHOTD KIAcca M MepefaTk ero B yHKLMD,
KOTOPas WIMEHAET Ans f-H MaTpHLL

ECMHHOP MYTEM YMHOMEHHS HA KOHCTAHTY.

12.Moctponte  knacc  «Byaes  mextopy — BoolVector PasMEPHOCTH #. ONpeasniuTs  HECKONBKO
KOHCTPYKTOPOB, B TOM YHCNE KOHCTPYKTOP KOMHposaHuA. PeanuiosaTe MeToAs! LNf BEIMOAHEHHS NOpa3pAIHEIX
KOHBIOHKLHE, AMILIOHKIME H OTPHUAHHA BEKTOPOB, & TRAIOKE NONCYETA 4HCAA CAHHHU H HYMel B BEKTOpE.
PeanusonaTe Te we gelicTeus Han BEKTOPAMH C DOMOULBIG Neperpymennbix onepaunii. [leperpyints onepaumn
CTHOWICHUA M MPUCBAHBAHUA 474 JaHHOMD knacca. Co3nath MaccHe o0bextos. [Nepeaasars oGvekTs B iy HELHED,
koTopad BYAET HX HIMEHATE 110 opmye
AA4B

13. Peannzonare knacc « Tponuusill sewcrops — Tvector pasmepnocTs ». KoMnonerrs: BERTOPR O HHHMEHT
JHA4EHnA W3 MHOMecTsa 0,1, .7,

JBa TpouuHwIX BeKTOpa th=(71k,... thk) 1 #=(t1{,...tnf) HATLIBAIOTCA OPTOrOHANLHBIMH, eCITH CYUIECTBYET TAKOE /,
uro fik, G {0,131 w ik el Onepaumya
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HEPECCHCHUA HE OPTOrOHANLHEIX BEKTOPOR BEIMOJNHAETCH NOKOMINOHEHTHO M0 CHEAYIOWHM Mpasuiam: |
=1 X=X1=1, 0 0=0 X=X 0=0, X X=X, Peanuiosars MeToIH N NpoBEpPKH BEKTOPOH HA OPTOTOHANBHOCTL, A4
MIEPECEUCHHA He ODTOrOHANLHEIN BEKTOPOB, CDABHEHHMA BEKTODOB, MOICHETA MHCIA KOMMOHEHT, paeHpIx X
OcywecTBHTb Te %e nefcTsHa wag BEKTOPAMM C NMOMOLUBID NEPETPYHEHHLIX onepauuil. [eperpyinTs onepatmio
NPHCBAHBAHHA A8 AaHHONG Knacca, BeinonxuTs TecTHpoBaNNe Knacca, coiaas MACCHB OO BEKTDR,

14. Onpeneauts knace «Bynesa marpuua» — BoolMatrix pasmepHocTn n . Knace nomsen coaepHaTh
HECKOILKG KOHCTPYKTOPOB, B TOM YHCAE KOHCTPYKTOP KONHpoBauuA. PeanyiosaTs MeTolbl A4 TOTHYECKOro
CAOMEHHA (AHILIOHKLIHM), YMHOKEHHA # HHBEPCHH MATpiw PeaniiosaTh MeTONs! WA NOACHETR MHCME EOHHWL B
MaTpHLe H JICKCHKOrPaHuecKoro ynopaaoyenus cIpok. [leperpyinTs ONepaUHH AN8 NOrHHMECKOTO CACHKEHHSA,
YMHOKEHMA W HHBEPCHH MaTpHU, a TakKe ONEPAUMIO NPHCBAHBAHMA. C(O318Th MACCHE  ODLEKTOR
knacea BoolMatrix. [Tepenasats ofberThi
DYHKUMIO, KOTOPaA WX HIMEHAET O opmyne 4 4 B.

TecThi
l. B kakoit cpoke ponyieHa owsbra’t

class X {
int a;
int f{) const; i1
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int gf) {return a++;} 2
int h{) const {return a++:} /13
b
Bapuanme: omeema:
L} snece Het owmbox; (*) 2) //3: 3y02; 4) 411,
2.Brifepute TpU BepHBIX YTREDKIEHUA:
[1JcraTuueckas dyukums-unen knacea, ve obnanaer yEalarenen this;
[2]cTatudeckas GyHKUBA-YNen Knacca, MOKeT BBITh BHPTYANLHON;
[3]e knacce He Momer Guith ABYX (PYHKUMH: CTATHYECKON W HECTATHYECKOH — ¢ GUHMM H TeM ke HMEHEM H
CIHCKOM NapameTpos;
[4]eTatiueckan GyHKRUHA B KIACCE He MOMKET GbiTh oDBARNEHA const,
Bapuanmmw omeema;
1) Bee yTBep®AEHNA He BEpHLI; M2HELMIIBEHEE™S [1]. 3 Mpapinsso nu neperpywens v HELHH?
class X {
static void f); void f{) const:
t
Bapuanme omaenia;
*1) ser; 2) na; 3) na, ecau yiipaTs const.
4. Kakwe 13 onepaTopos He MOTYT GLITE NEpErpymens?
17
Bapuawmer omeema;
Uinew; *2) .:3)*;4) []: ) ()
5.UYro Gyner swiepeno? #include < fostream b > class X {
int a; public:

X():a(l) {}
X& operator++() {a++; return *this;}; X& operator++(int}) {a--; return *this;};
friend ostream& operator<<{ostreamdé:, X&)
S

ostreamé: operator<<({ostream& _stream, X& x) { _stream << _x.a;
refurn _stream;
}

void main() { X x;
COUL << ++x; cout << K++;
}
Bapuanme omeema:
Hnuero; *2) 21;3) 12; 4) 22; 5) 11.

6. [lanst cnenyiowne Tpw ceofcTsa, KOTOpbIMH 0GnanaeT byHKUMA-4eH knacca! [1] hyHriumus uMeer Mpago
ACCTYNA K 3aKPLITOR 4acTH obtasnennd kiaccs; [2] GyHEWAS HAXOANTCH B OBIACTH BHAHMOCTH Knacca;
[3] dyukuna nomwsa seismiBaTcE UM oGnexTa Knacca (uMeeTcs ykasatens this). Kaxumm wi sTux cpoifcrs
oBnagaeT ApyKecTBEHHAA BYHKLHA?

Bapuanwmw omsema:
DI3); 2) um onnam; 3) [2]; *4) [1].

7.Kakne hyHkuum aBIA0TCA HeasHo inline? Bribepure TPH BAapHaHTa oTBeTA. [1] BCe Opy#ecTREHABIE
dyuiwn; [2] apywectsennsie dyuKuMy, onpedenensme b Knacee:

[3] wesBHLIA KoHCTPYKTOP MO yMOMuanmo; [4] HesrHBIH IecTPYKTOp N0 yMonyanwio; [5] enpTyanshse dyHkumn,
Bapuanme omaema:

DISE *2) [41: *3) [3); *4) [2); 5) [1).

8.1lan cnemyromuii koa;

class X {

friend void (X&)

C noMouILIo KAKOro CHHTAKCHEE MOMKET GLITL BLIZBAHA thynrina {7

Bapuanmsl omeema;

1) f He moumeT ObiTH BLIIBAKA, T. K. OHA OOBABICHA KAk private: 2) X x; Xuf{x); 3) X x; &x); 4) X x: x.6(x); *5) X
x; fx).

JiabopaTopuan paGora Ne 3 Tema. Knacen! aan PAGOTEl C THHAMUMECKHMN
CTPYKTYPAMU JAHHEIX
TeopeTnueckoe BBegenne. OGwexTh Knaccos MOCYT XPaHHTECA B BHAE MaCCHBOE WIH IHHAMHYECKHX
CBAIHLIX CMHCKOB. ECIH KMAcc CONMMAT KOHCTPYKTOP, MACCHB MOMET GbiTb HHHIMANHIHPOBAH, NpHYEM
KOHCTRYKTOP BEI3EIBACTCA CTONLKO pas, CKONbKO 38J8€TCA MIEMEHTOE MACCHBA! samp ob|4|={1,2,3,4};
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CnHCOK HHHUHATH3ALHK ~ 370 Cokpaiuenye obmel koHCTpyXiM: samp
0b{-i}={samp{l,l},ump{3,-¢},samp{S.ﬁ],samp(T.E)};

Tlpu coznanuu anHaMuweckux ofvexToB Henonsiyerca ONEpATOP Mew, KOTOPHIN BIIBIBAET KOHCTPYKTOD M
NPOHIBOIHT HHHLHAAKI AW, [I18 paspyweHus IHHAMAYeCKoro obuekTa HCNONLIYETCA oneparop defefe, KOTOPLER
MOMET OOMELLATLCA B JECTPYKTOPE,

Kpome yxasateneit Ha knacchl HEMOBIYIOTCH CCRUIKH. CChNKA ABNAETCA CKPBITEIM VEA3aTeNeM H paboTasT
KaK Apyroe wwa nepemennol. [lpn nepenate ofvexra uepes counky B pyHEUMIO NepenaeTcn agpec obbekTa H He
AEAASTCH Ero KOMHA, ITO YMEHBIIACT BEPOATHOCTE OMMGOK, CBA3AHHLIX C BEIAENCHHEM MHHAMMYSCKON [EAMSTH i
BLI30BOM fectpykTopa. Tak, npu nepesade 8 (YHKUMIO napamerpa-oGbekTa MOMeT BOIHHEHYTh OWIHOKR M3-34
PA3PYIICHHS NECTPYKTOPOM HA Buixolle konum 00bEKTA, KOTOPAA OOMKHA GbiTh HCTIPABNEHA CO3MaHHEM
KOHCTPYKTOpA KOMHPOBAHHA. B Taxofi cuTyauun ayywe nepegars B DYHKIMIO CCBINKY HA ODBEKT W BOIBPATUTE
CCBLARY Ha ofbekT.

Mpumep. Coznaercs knace Tree (GunapHoe nepeso). MndiopMaunosHas yacTh yana lepesa CONEPHNT UET0e
uncno. TecTHpoBaHME KIACCA BEINOMHAETCA C MOMOIIBKD MEHIO, KOTOpOZ NOIBOARET CHOPMUPOBATL ACpeBo,
BBIBECTH COQSPAIUMOE €ro Y308 B NOPAIKE BOIPACTAHUA, HANTH YIEN NO KNfoUY, BLIBECTH CONEPAUMOE THCTHEB
Aepeea (BEPIUHH, HE HMEKNIHX MOTOMKOR),

#include"vip'menu.cpp" //peamisauns pabotsl ¢ Meio #include <conio h>
#include <string.h> #include <iostream.h> char bufRus[256]; char*Rus(const char*text){ CharToQemitext,bufRus);
return bufRus;}
struct node
{
int n; //uRdopMalIONHOE none yina Aepesa
19
int count; node*left,*right; };
class Tree
{
public:
node*root;
Tree() {root=0;}
Tree(int t); // ©opmuposanue acpesa u3 t ciyyaitaeIx uncen void CopyTree{node*&rootnew,node*rootold);
/* Komipyet aepeso ¢ koprem rootold B nepeso ¢ koprem rootnew. B Pe3yILTATE AEDEREA HAXOARTCA B
PA3THYHEIX IHHAMHYECKHX YUACTKAX NBMATH.*/
Tree(const Treedob); //koHeTpyKTOp KONHpOBAHUA
/! PerypcHBHAs dyHKLUAR, HCTIONBIYEMAR B agcTpykTope (oceobokaeHue namati) void DelTree(node *wer);
~Tree(){ DelTree(root); }
void Push(node*&wer,int data);// Beraska 3nemenTa B iepeso

void Look(node*wer); /- BuiBon aepesa va 3xpan
node*Find(node*wer,int key); {f Tlouck no kmovy
void PrintLeaves(node *wer); // Bolsog THCTBEB AEPERA HA JKpaH

el i b e s AL PR EEEEZEEE LT ] Ti‘EH.’.’Tl'H{iﬂl t} EkE t*;****l*lli*ii:‘
Tree:Tree{int t)

root={;
for(int i=0;i<t;i++) Push{root,random( 10}-5);
H
void Tree::CopyTree(node*&rootnew,node*rootold)
{
ifirootold->left!=0} {Push{momm,{mntuEd-}lel‘t)-bn]l'.Copy’[“r¢={mutnew,muiold-}lett};} ifirootold-=right!=0)
{Push{rm:rmew.{r-:mtoId->right}v:*n};Cup}rTree(molnew,ruotnld-}right};}
}
Tree::Tree(const Tree&ob)
{
iff ob.root==0)root=0; else {
root=new node; root->n=pb.root->n; root->count=1; root->lefi=0: root->right=0; CopyTree(root,ob.root);
i

}
void Tree::DelTree(node *wer)

{
iflwer->left!=0)Del Tree{wer->left); iflwer->right!=0)DelTree( wer->right); delete wer:
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void Tree::Push{node®&wer,int data)
{
iffwer==0}
i
wer=new node; wer->n=data: wer->left=0wer->right=0; wer->count=1:
}
else iffdata<wer->n)Push(wer->left,data); else iﬂdata}wer—}n]]’ush{ww-:-righL,data};
else wer->count++;
}
void Tree::Look(node*wer)
{
if{wer!=0}
{
Look{wer->left);
cout<<Rus("Hucno; "y<<wer->n<<" - "<<wer->count; cout<<Rus{" wryk"}<<endl;
Look{wer-=right);
!

H
node* Tree::Find(node*wer,int key)
{
iflwer==0) return 0;
else iftkey<wer->n) return Find(wer-=left.key); else iftkey=wer-=n) return Find(wer->right kev);
else return wer;
}
void Tree::PrintLeaves(node *wer)
i
iftwer==0return;
else iff (wer->left==0)& &(wer->right==0) } { cout<<Rus(“Hucno: “)<<wer->n<<"-“<<wer->count:
cout=<Rus{*wryk")<<endl;
;
else
{
PrintLeaves(wer->left);
PrintLeaves(wer->right);
21

}

i MAIM
int main(int argc, char* argv[])
i
Tree tr; node *u;
int k=0,max,kol;
char menu(J[100]={ {" PushElement "}, {" ShowTree "}, {* FindElement "}, {" PrintLeaves "}, {" EXIT "}, };
kol=5;//KOJIHYECTBO CTPOK MEHIO. Henonsayerca s sbipasHMBanmn cTpok
N Memo o uenTpy,

i C BbIPABHHBAHHE CTPOK MEHIO MO [|EHTPY--- -z snne-
max=viravnivaniestrok({menu,kol);

M MEHK) HA 3KPAHE
textmode{C30);
while(1}§
switch{mmm(kol,menu,max,k))
{case 0; {
int data; cout<<Rus("Bseante uncno:"); cin>>data; tr.Push(tr.root,data); k=0;break;
i
case 1:{
Ef{tr.root'-=0}cuut-f{Rus{",IIe~p¢Bu nycToe"); else

cout<<Rus("Hawe nepeso:")<<end]; tr.Look{tr.root);

}
while('kbhit());
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k=1;break;

}

case 2; {

if{tr.root==0)cout<<Rus(" lepeso nycroe"); else

{

int key;

cout==Rus("BecanTe nexkoMoe Hucno:"); cin=>key; i (u=tr.Find(tr.root key})!'=0){ cout<<Rus(" InemenTon; "):
cout=<<key;

cout<<Rus(" naitneno "); cout<<u->count<<Rus(" wryk");
22

}

else cout<<Rus("Takux anementos net!");
}
while{kbhit()};
k=2:break;
}
case 3: {
ifi ir.root==0)cout<<Rus("lepeso nycroe"); else{
cout=<Rus("Jlucten:")<<endl; tr.PrintLeaves(ir.root);
}
while(!kbhit{});
k=3:break;
}
case 4:{ exit{0);
)
i
return .
!
3a1aHHR 119 CAMOCTORTEALHOTO PelieHNn

[lpu pewennn 3anad HeoOxomouMo ommcaTe knace, KOTOPEIT HCMONBIYETCR [UIR MPEACTARNEHHA JMEMEHTOR
AHHAMUMECKOR CTPYKTYPB! AaHHBIX, 3aTem pazpabateisacTcA knace ana paGoTel ¢ MCMOABIYeMOH DHHAMMHECKOH
CTPYKTYPOH NAHHBIX, KOTOPas NpH TECTHPOBAHMM KIAcca MoWeT ObiTh NOCTPORHA MYTEM BBOJA NAHHBIX: a) C
KnasMaTypel; G) H3 daitna. BosmoxkHb 188 BAPHAHTA PEIISHHA:

a) AUHAMHYECKAR CTPYKTYPa JAHHBIX MOCTOAHHO XPAHHTCA B NAMATH; 6) THHAMHYCCKAN CTPYKTYPa JAaHHLIX
xpanuTca B gafine,

1.Co3nate wnacc ana paboThl CO CTEKOM. DAEMEHT cTeka — NefiCTBHTENbHOE YHCND. [MpasMenuTs knace win
BRIBOAA BO3PACTAIOLIHX CEPHI NOCNENOBATENLHOCTH NeficTBUTENEHEIX Yicen: a) B obpaTHOM nopaike; §) B ToM e
nopanke (Cepus — yNopALOUSHHAR NOCASACBATENLHOCTE MAKCHMATEHON [LTHHBI).

2 MocTpouts kmacc ana paboTe co cTekoM. JEMeNT cTeka — UeNoe uMCiD. BBecTH asc HEyGRIBAK LIHE
MOCAEAORATEALHOCTH YUeen B ABA cTeka. Henonksoparth Tpetnit cTek LMA CAMAHMA OBYX NOC/IEACBATENLHUCTER B
OIHY HeYDRIBAIOLIYIO.

3.Co3nare kmace Ans paGoTsl CO CTekoM. 3MEMEHT CTEKA — CHMBON. CihopmHposaTts IBa CTEKA, CONEpHalIHe
NOCIE0BATENLHOCTH CHMBONO0B. [ToncHuTars oulee YHCNO INEMEHTOR B CTEKAX, NPENYCMOTPETE BOCCTAHORTEHHE
HX HCXOAHOIO PACTONOMEHMA.

23

4.Coanats xnacc ans paBoTel cO cTekoM. DileMenT cTeka — cumson. Menmonszosars crek ans NposCpKH
NPaBHIBHOCTH PACCTAHOBKH CKOGOK TPeX THNOB (KPYTNbIX, KBAAPATHEIX H (PHIYPHBIX) B BLIpaKeHHH.

3.MNMocTpoutk Kknacc AnA paBoTel ¢ OOHOCBA3HBIM CIHCKOM. DNEMEHT CIHCKA — AelCTBHTENBHOE WHCIO.
CpopMHpOBATE CMHCOK, COAEPWALMHA HeyBsIBAOMYIO MOCNENOBATENLHOCT yuces, W Npeodpaiosate €ro Tak,
410081 NOCNEN0BATENLHOCTE Gbing HeBospacTaomedt. a4 3T0ro HEOBX0AHMMO COBEPIINTE NEPEBOPOT CIHCKA, T, €.
TAKYIO MepeyCTAHOBKY YKA3ATENICH B CNIHCKE, NPH KOTOPOH JMEMEHTH ero CAeZyloT APYr 3a OpYToM B ofparHoM
nopAmKe,

6.T1oCTPONTE Knace AnA paGioThl ¢ OAHOCBAIHBIM CHMCKOM. DNEMEHTH CIKCKE — Lie/ible 4HCaa, Cipopmupoears
CMHUCOK, YMOPALOUHTE NIEMCHTH CMHCKA N0 BO3PACTAHMIO, MCNONLIYA COPTHPOBKY: a) MeTouom BriGopa: 6)
METOAOM NMY3EIPLER; B) METONOM BUTABKH.

7.INocTponTe kiace AnA paBoThl ¢ ONHOCESIHBIM CIMCKOM., JNEMENTH CIHCKE — AefCTBHTENLHBIE THCIA,
Co3gaTe 1Ba yNOPANOYEHHBIX NO HEBOIPACTAHMID CMMCKA, CAHTE HX B OIHH (Tarxke ynopamoueHHwm#i no
HEBO3PACTAHIMIO), MOCTPOME HOBRIN CNHCOK,

&.Iloctpouts knacc nna paGoTel © ONHOCER3HBIM CIHCKOM. DNEMEHTBl CNICKE — CloBA. ColnaTh CIHCOK,
CONEPHAUIMA HEKOTOPYIO MOCINENOBATENEHOCTE CNOB. 3aMEHHTh B CMMCKE KANIOE BXOWICHHE JANAHHOIG CIORA
APYTHM {TaK#e 3alaHHBIM),
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9.TocTponts knace AR paGoThl ¢ oaHOCBA3HEIM crickom, Co3naTh asa crmeka: List] List2. Tposepurs,
COOCPKATCA M 3neMeHT cnHeka List] B cmicxe List2 8 ywkasansoM crivckom List] nopsaake,

10.TlocTponTe Kknace iA paBoThi ¢ ONHOCBAIHEIM CIIHCKOM, DMEMEHTH ChCKa — uenwe qucia. ColgaTs
cnucok Listl. Moctpoute cnucok List2, conepaawunii NOPAAKOBLIC HOMEDE MAKCHMATBHBIN 3NEMEHTOB CITH-
cka Listl.

Il.lMocTponTs xnace ang paGoThl ¢ DBYCBAIHBIM CHHCKOM, IeMEHTL CTHCKA — OefiCTRHTEIBHBIE YHC/a,
Coznate crmcok Listl, conepwamuli nocnesosatenssocts x1, %2, ..., xn . MocTpouTs cnncok List2, conepwa-

WM [OCNEN0BATENLHOCTE X1, X, X2, 10 Loy xm, x1,

12.Co3aate knacc ana pabors ¢ GHHapHBIM deperoM, Y3kl KOTOPOrO conepmar uensie wncna. [locrponts
AEPEBO, 3ATEM KOMMIO Nepera. [loacunTaTs YMCIO THCTLER B HEM (MTHCTBAMM HATBIBAKOTCH Yiibi, HE coaepKalne
NoaIepesLen),

13.Moctpowre knace ana pafoTsl ¢ GuBapHBIM AePeBOM, YINK KOTOpOrD COOEPM#aT ACHCTBHTENBHBIE YHCA.
Coanare gepeso. OnpenenuTh BLICOTY Aepesa (MAKCHMANBHOE YHCIO ¥3710B, NPHHASAEKALUMX [TYTH OT KOPHN
24
nepesa 10 moboro u3 ero Auctees). [logeunTaTs YHCNO MeMeHTOB, PABHBIX MAKCHMAABHOMY.

14.MocTponTe kiace win paGoTsl © GHHADHBIM JEPEBOM, YHIBI KOTOPOIO COM@PMAT AeACTRUTENBHBIE YHChA,
Cosnars aepepo 1A 3a1aHHOMH NOCNEAOBATENBHOCTH YHCEN. Henoneaya ero, ynopaIoMiTL NOCEA0BATENLHOCTL O
BOZPACTAHMKY, YOBIBAHHIQ,

I5.[Toctpouts knace ana paGorsl co cnHCKOM. DIeMeHT crmcka COAePHHT HHQOPMALHIO O 3aRBKe Ha
aBHAOHMIET. NYHKT HASHAMEHHA, HOMep pefica, (JaMHITHIO H UHHLHANEI NaCCanupa, WeNaeMylo 0aTy BuIIETA.

IMporpamma gomkHa oBecnecunBaTh: XpaHEHHE BCEX 3aMBOK B BHAE CIMHCKA, MO04BNEHHE 3AMBOK B CIHCOK,
YALICHHE 1aHBOK, BLIBOM 3aABOK N0 JAJAHHOMY HOMEPY pefica W IaTe BRINETA, BRIBO BCEX JAABOK.

16.MocTponTs kmace Ana pabotst ¢ GHHapHbIM Tepesom, Y3€ KOTOPONO COAEMHT HHBOPMALMIO O 3aABKAX Ha
aBHabUNeTHl (B [10C/ISI0BATENLHOCTH, HCMONBIYCMOl AR YNOPANOYEHHA 325BOK): HENaeMYI0 JaTy BeIIETA, HOMEp
pefica, HaMuN0 # HHUUHATB! NACCHKNPA, TYHKT HAIHAYCHHA.

Mporpamma nomwne ofecneunsaTs: XpaHeHHs BCEX 3anBoK B BHAe BunapHOro gepesa, no0aBnenHe 3AABOK,
YOANEHHE 33ABOK, BLBOJ 3aAB0K N0 3AJAHHOMY HOMEpPY pelica W LaTe BLLIETA, BLIBOA BCEX TaABOK.

17.IlocTponts knace ans paboTil co chHCKOM, KOTOPBIH COTEPHRUT ZHHAMUHMECKYIO HHPOPMALIMIO O HATHUHK
apTo0ycoB B nNapke: HoMep aBToGyca, GAMMAMIO M HHHLMATH BOLXTENNR, HOMEP MaplupyTa, NpH3IHAK
MECTOHaXO# NeHHA BBTODYCA — Ha MAPLUPYTE HAH B NApKeE.

[porpamma nomkna ofecneyusats: HauansHoe {opMupOBaKMe CNHCKA, BBENSHWE HOMEpa aBTOOYCa npH
BRIEINE M YCTAHOBACHWE NMpOrpaMMmol 3HayeHHA Npuikaka «astobyc Ha Mapupytes, AHanorn4HeiM obpazoM
HIMeHAETCA MHopmaums of asTofyee npu ero Bo3ppamenny &8 mapk, [lo sanpocy BwminaioTcA coeoehun ob
aBTobyCax, HAXOARIKXCA B Napke, WIH 08 arTofycax, HAXOAAWMXCA Ha MapLIpyTe,
18.PelINTE NpenbiayulyIo 38034y, HCNOMEIYA HE CINCOK, & SHHapHOe
Iepeeo.

19.ToctponTs knace ana pabote ¢ GHHAPHBIM NEPEBOM, COACPHKALLHM AHINO-pYCCKHI CloRaph.

20.MocTponts knace ona paboTsl Co CIHCKOM, COASPRAIIM HHQOPMALHIO O NOE30ax NANLHErD CNENOBARHA.
Onement cnucka CONSPMUT Chefyiomylo HuGopMawmme o noeine: HOMED NOERAR, CTEHINA HAZHAMEHHA, BpeMa
OTNPABIEHHA,

CocrasnTe nporpaMmy, KOTOpas ofecnedHBaeT NepBoHAYANEHOE (OpMHPOBAHHE CTTHCKA, MPOHIBOIHT BRIBOI
CMHCKA, BEOANT HOMEp NOE3na H
25
BBIBOAHT HHII]GPMHIJ,H’H] 0 HeM, BOOOHT HA3BAHHE CTAHUNH HASHAYSHWA W BBOOHT AAHHBIC O BCEX NMOS3gax,
CHeOYIOILNXY 00 3TOH CTAHLMH.

TecTw
I.Ha rakom stane (KOMNWNALMA, BEINOHHEHHE) NPOHCXOAHT BBIAGACHHE MAMATH MO0 AHHAMHYECKHE CTPYETYPBI
nauneix {ACO)7?
2.Kakme oCHOBHBIE ONEPALHN BLINONHAIOTCA Hn cneayromymu JCIT:
| Jcrek;

2 JOIHOCBASHETH CTIHCOK!
3)OIHOCBAIHAR OUEPEh,
4)0BYCBAIHAA OMEpE/h;
5)ounapHOe aepepo?
3.Ecte Ay olIHGKY B AECTPYKTOpPE NepeBa:
~Tree(}{del_tree(root);} void del_tree(Node *root}] iff'root){
delete root; del_tree(root->left):; del_tree(root->right);}} ?
4. EcTs 1 ownbku B nectpyxTope cnucka: ~List()
Node *V; iflbegin){ V=begin; while(V){ delete V; V=V-=>next;}}} 7
3nece begin — ykasaTens Ha HAMAND CHIHCKA.
[laGopatopuan pabora Ne 4 Tema. Wabnous xaaccos
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Teoperndeckoe Beenenie. C NOMOILILO WaBIOHOE MOKHO C0O3AaBaTh POROBLIE (Feneric) BYHKINN 1 Kiacchl.
Ponosas dynkuus onpeaenset Gazonbil HaBop onepawuit, KOTOPsIE GYAYT NPUMEHATLCS K PasHLIM THIAM HAAHHBIX,
NoayuaeMeIX GyHKUHER B KAYeCTBE NapaMeTpa.

Onpenencnne GyHKLHY C KTOYEBLIM COBOM femplare (wabnon) umeeT sun;
template<class Ttype>Tun uma_gyHkuun(cnncor aprymentos) {iteno daukunn}

3nece Ttype — GHKTHBHBIA THR, KOTOpBIA HCOOABIYETCH TIPH OGLABNEHHH APTYMEHTOR M JIOKAILHBIX
ACPEMEHHBIX (QyHKUMK. KOMOHNATOD 3aMeHWT 3TOT GUKTUBHEH THR HAa ONHH M3 peaiibHBIX H CO3J4cT
COOTBETCTBEHHO HECKONBKO neperpywaemblx ¢iyurunii. [pu  atom neperpykaeMeie  QYHKUHE  ABNARTCA
OTPAHHYEHHAIMH, NOCKO/ILKY BLINONHAIOT OIHH H TE e ASACTBHA HAL ZAHHBIMH PAITHUHAIX THIIOB,

26

C nomonsi wabnoHa K1acca MOMKHO CO3AATH KNace, PEATHIYVIOWIMI CTEK, OYEPEdL, IEPERO U T. 4. A5 J0O0RIX
THINOB JaHHbIX. KoMOHARTOp GYJeT reHepHpoRarts NpagiibHLA THN OOBEKTA HA OCHOBE THMA, IaaagagMoro npu
co3aamuy oftekra. O6man popma ofvasnenus wabnous kacca:
template <class Ttype> class ums_wiacea { //mMena Kaacea, o kaaeca

3neck Type — dukTHEHOE MMA THNA, KOTOPOE 3AMEHHTCA KOMIMAATOPOM HA (aktrueckoe. Llafnon kracca
MOMET HMETE DoNlblE OOHOMG POIOBOTC THIE NAHHLIX:
template<class Typel,class Type2> class m {Typel a;Type2 b:}

[lpumep. Coznaerca walnon knacca An% paGOTEI C ONHOCBATHBIM CHHCKOM. TecTupoBaHie kaacca
BRINIOMHARTCA © HCNONB30RAHHEM MEHIO, KOTOpOE MO3BONAET COINATE COMCOK M3 YHMCEN THIOR integer, float, double
H BBINOJTHHTE THIHYHBIE ONEPALKHN C HUM.

#include <conio h> #include <string.h> #include <iostream.h> #include"vip\menu.cpp" void ListForlnt();

void ListForFloat(}; void ListForDouble(); char bufRus[256];

char®*Rus(const char*text){ CharToOem(text,bufRus); return bufRus:

}

/rabnion knacca A8 paboTel ¢ OAHOCHAIHBIM CIHCKOM template<class mytype=class List {
//BHYTpeHHHH KNacc, AN NPEACTABNEHHA ITEMEHTOR CIHCKa class Node{
public: mytype d; Node* next:

Node(mytype dat=0){d=dat; next=0:}

Node* pheg: //ykazatens na navano cnucka public:

List(){pbeg=0;} //xoncTpyxtop ~List(); HlaecTpykTop

Node * Add{mytype d); //nofarnenne B koHey crincka

Node * Find(mytype key); //nonck no kmouy

Node * Insert{mytype key,mytype d); //BeTaska yana d nocne yinac
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/l xmouom key bool Remove(mytype key); //yaanenue yina

void Print(); //nevars cnwcka };
I.:J***nru-u***ta**au*t#*_,LjstU ERE R Rk ko ko

/IAECTPYKTOP, OcpoB0®aaeT NaMaTs /A BCEX YINOB Chucka template<class mytype> List<mytype=::~List{}{
ifipbeg!=0){ Node* pv=pbeg; while(pv}{

pv=pv->next; delete pbeg; pbeg=pv;

}

i

llfl.fl'l'******ti FERRN R R e I~‘,.ﬂ‘id .ﬁdd[mﬁ}-‘pE d} EEEFXEEFFEE

{/TloGaBnseT y3en B KUHEL CHCKa W BOIBPAMIAET YKA3ATENS // HA BCTABISHHBIH ¥3ed,

template<class mytype> List<mytype>;;Node* List<mytype>::Add(mytype d)!

Node* pv=new Node(d); //Cosnanne nosoro yana ifipbeg==0)pbeg=pv; //mepsuiii y3ea cnincka else {
Node* rab=pbeg; while(rab!=0}{

if{{rab->next)==0){rab->next=pvireturn pv;} rab=rab->next;

}

Uhbhhaddiat bbb it AL LA ELL LIS NI L) Find(mytype key) //BuinonuseT nonck yaNa ¢ saIanHbiM K1040M i
BOIBPALIACT YKA3aTeNk
//Ha Hero B ciyuae yenemworo nowcka M 0 B chydae OTCYTCTBHMA y3ia B clHCke template<class mytype>
List<mytype>::Node*
List<mytype=::Find(mytype key){ Node* pv=pbeg;
while(pv){ if{(pv->d)==key)break; pv=pv->next;

}

return pv:

i7



1

[{EREREEERRLRES Node* Insert{mytype key,mytype d) /BeTaBnser b clMcok yIen Mocae yala ¢ KiouoMm key u
BO3BpALLAET

/lyxasarenb Ha BCTARNCHHBIA y3en, Eenyu Takoro yana B criMcke Her,

//BCTABKA HE BLITIONHACTCA M BOIBPALIAETCA HAYSHHE ()
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template<class mytype> List<mytype>::Node* List<mytype>;:Insert{mytype key.mytype d){ ifiNode*
pkey=Find(key)) //monck y3na ¢ wirovom key

d

MNode* py=new Node(d);

//BLIZEREHHE NAMATH NOT HOBLIA Y3E0 W &0 HHHLUHANHIAMH pv-=next=pkey-=next;

//ycTAHOBAEHHE CBAIH HOBOTD Y3Na C NOCHeayIowWinM pkey->next=pv; //ycTaHOBNEHHE CBAIH NpeaplayIero yia c
HOBLIM return py,

}

return 0

[RERRREELREE L bRk R bk* ool Remove(mytype key)

/¥ nanAer ysen ¢ 3a0aHHBIM KIHOYOM H3 CTIHCKA W BOIBPAILALT 3HA4EHME true npy MyenewHom yianesun H false,
ECITH Y3CM € TAKMM KNIOUOM He HalineH template<class mytype> bool Listsmytype=:Remove(mytype kev}!

iff Node* pkey=Find(key)}{

ifl pkey==pbeg)pbeg=pbeg->next; //ynaneuns wi Hauana cnucka

else{ {MHaxooum ykasatenk Ha ysen,
Node*rab=pbeg; fleTonwmil B cnHeKe nepes
while(rab) MynanaemMeiM yIrnom,

{//rab-3TOT YRAZATENSE.
ifi(rab->next)==pkeyhreak; rab=rab->next;
i

rab->next=pkey->next;
H
delete pkey; retarn true;

return false;

}

jfrrEdsakakakanakakexs yoid Print() -Iewars crmucka template<class mytype> void List<mytype=>:Print{){
Node*pv=pbeg;

cout<<Rus("Hai cnucok:"):cout<<end; while(pv){

cout<=pv->d=<<''; py=pv->next;

}
cout<<endl;}
# MAIN
int main{int arge, char* argv[]){ int k=0,max kol;
char menu[][100]= {{" ListForint "}, {" ListForFloat "}, {" ListForDouble "}, {" EXIT "}, }:
29
kol=4; /KOJIMHECTBO CTPOK MEHIO. 370 HCMOME3YETCA B BLIPABHHBAHMH //CTPOK MEHIO MO LEHTPY.
H----BEIPABHHBAHHE CTPOK MEHID IO LEHTPY --smameem e meeees
max=virgvnivaniestrok{ menu,kol);
Mo mmn MEHK} HA 3KPAHE-
textmode(C80);
while(1){
switch(mmm(kol,menu,max k)) { case 0: {
ListForlnt(};
k=0;break;
}
case 1: { ListForFloat(}; k=1;break;
}

case 2: { ListForDouble(); k=2:break;
!

case 3:{ exit(0);

}
}
b

1a



return {;

}

Vbbb betibbbbdba b LALE bt s L LAV ListForlnt(} //3ra fryHKUNA BLI3LIBASTCA W3 MABHOTO MEHID.
void ListForInt(}{

List<int=]];

int k=0,max, kol;

char menu[][100]=

(" PrintList "}, {"  Add"},{"  Find "}, {" Insert "},
" Remove "}, {" EXIT"}, {" Back"} };

kol=7; //KOJIMYECTBQ CTPOK MEHIO.

max=viravnivaniestrok{menu,kol);
MEHIO HA 3KPAHE-—-- . =
i

textmode{C80);

while(13{
switch(mmm(kel,menu,max,k)) { case 0: {
L1_Print{);
while( !kbhit())
k=0;break;} case 1: {
cout<<Rus("BBEIHTE HHCNO, KOTOPOE HANO BCTABHTL:"
int tein>>t;
iff (11.Add(t)) Jeout<<Rus{"scTaska ocywectanena”); else cour=<Rus("BcTaska He ocylLlecTBAeHA");
while(\kbhit());
k=1;break;} case 2: {
cout<<Rus{"BREIHTE HCKOMOE YHCao:"); int t;
cin=>t;
if{11.Find(t)jcout<<Rus("uckomoe aneno ects B cnueke."); else cout=<Rus{"HcKOMOTO YHCHA HET B COMCke."):
while(!kbhit{));
k=2:break;} case 3: {
cout<<Rus("BBenTe Y1CI0, KOTOPOE HAAO BCTABHUTE:"); int Lein>>1;
cout<<Rus("sBeanTe YHE/IO, MOCAE KOTOPOTO HANO BeTaBHTS:"): int keyicin=>key;
i (11.Insert(key,t}) Jeout<<Rus("BcTaska ocywectpaeHa"); else cout<<Rus("BcTaska He OCYUEeCTEAEHA" );
while( tkbhit{));
k=3;break;} case 4: {
cout<<Rus("sBeauTe 4HCAO, KOTOPOE HAXO YAAAHTE:"); int Lein=>t;
iff (11.Remove(1)) Jeout<<Rus("ynanenue ocyniectaneno”); else cout<<Rus("Takoro uucia HeT B CIHCKe."):
while('kbhit());
k=4:break;} case §:f{exit(0);}
23
Takum me ofpazoM, kak u diyskuns ListForInt(), peanmaytorca dynkunn ListForFloat() u ListForDouble(),
NpeiHa3HA4eHHBlE A TECTHPOBAHKA CITHCKOR 3 yicen ThHna float u double, cooTeeTeTReHID.
Jajaung 10A CAMOCTORTENLROCD PeiEHHR
Hna pazpaborkn walnoHoB KNACCOB MOMHO HCNONB30BATH PEIYABTATE! BRIMONHEHHA nabopaTopHbx pabor Ne 2
n Mg 3. [lpu TecTHPOBBHHH CO3AAHHWX WAGNOHOR KNACCOB HeOOXOOHMO COIIABATH OOBEKTH © PAITHYHBIMH
AONYCTHMBIMH 3HAYEHHAMH NapameTpoB walioHa (HANPWUMED, KOMMOHEHTEI BEKTOPA MOMYT ObiTh LETBIMH,
AeHCTRHTENLHBIMH WK KOMNASKCHBINMIE YHCTAMN),
1. Cosnats wabnow knacca ana palorsl co crekom. TIPHMEHNTE ero Ans perteHis sagay Ne | — 4 (nad. pafiorg
Ne 3,
31

2.Coanats wabnoH knacca Ans paloTel © OJHOMEPHEIM MACCHBOM. BainonuuTh TECTHPOBAHHE MYTEM COINAHMA
¥ 00paloTKH MACCHBOB, COMEPKALUNX HIEMEHTL! PAATHHHBIX THIOE (HANPHMEP, COPTHPORKA 3EMEHTOB MACCHEOR
PAINHYHBIMH METOREMH).

3.Co3nate wabnox knacca Vector pasmepHocTy # (cu. 3anady Ne 3, naf. pafora Ne 2},
4.Cospare wabnow knacca «Keanparias Matpuua» — Matrix pas-
MEPHOCTH # 1 (CM. 38884y Mo 4, naf. paGora Ne 2),

5.Cosnats wabnox kracca Polynom creneny # (cm. 3anauy Ne 5, na6. paGora Ne 2) waw coaaath wabnow kaacca
anf paboThl ¢ ONHOCBA3HBIM CAHCKOM. [1pUMENNTS €r0 N4 petuenna 3ataun No § (nab. paGota Ne 3),

6.Co3nate wabnoH xnacca ans paboTsl ¢ OHOCBA3HBIM CHHCKOM, Mpusenurs walnon kIacea W8 peweHns
sanauu Neo 6 (nab. paora Ne 3),
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7.Co3nate wabnon kiacca And paGoThl ¢ OQHOCBA3HBIM CrMckoM. [lpumennTs wabnow knacca IMA peleHns
sanaum No 7 (a6, paboTa Mz 3).

8.Co3pate walnon wAacca AnA paboTel © OuHapHsiM acpesoM.  [lpUMEHHTE €ro 004 COPTHPOBKE
AeHCTEUTENLHBIX YHCEN W CTPOE, BEOLHMBIX
CKI3BMATYPE! MM W3 halina.

8.Coznate wanod knacca Set (MuowecTno) MOWHOCTH # (oM. 3adawy Me 9, nab. paGora Ne 2 ) wam cosaars
wafinon knacca ana pafote ¢ ogHoceasHLiM cnuckoM. [IpuMernTs Walnok KIacca ANA PelICHHA 3ana4n Ne 9 (af.
paGoTa Ne 3),

10.Cosnars wabnon knacca AnA paGoTsl ¢ ONHOCBA3HBIM criuckoM. [IpAMEHNTS WabNOH KIACCA VA PEILIEHHA

3agaqu Ne 10 (nad, palora Ne 3).

I l.Co3nate wafinon kiacca, obecnedHBAIOLIETO ONHCAHHE MATPHLIE]

3AAAHHOTO pasMepa » m 0 mobore munopa B vel (. 3agauy Me 11, na. paBora Ne 2) umm cosaats wadnon knacca
Ang paBoTel ¢ ARYCBAIHBIM cniHckoM. [pumenurs wabnon knacca anA peweHnA sagadu Ne 11 (na, paGora Me 3),

12 Cosaate walaon knacca wia paboril ¢ Guuapuny nepesoM. [TpHmenuTs waGnoH knacca AW peiueHun
sagaqn N 12 (nab. pabora Ne 3),

13.Cozaate wabnon knacca ang paboter ¢ Gusapuwm aepesoM. [puMeHnTs Wabnon KAacca MM peldeHHR
3agavn Ne 13 (nab. paGora Ne 3).

14.Co3nate wabaox knacca L% paboTel ¢ OBYCBAIHBIM COHCKOM. [IpHMEHHTE WAbM0H KNacca ANA peleHns
sagaqu Nz 15 (nab. pabora Me 3 ).
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\ /
15. Cosaate wabnox knacca 0na paboTsl ¢ OAHOCBAIHEIM crinckoM. [lpuMennTs walnon Kmacca A0A pelleHus
3aga4u Ne 16 (naf. pabora Ne 3).
TecTrs
I. OTMeTETE BCE YTBEPMASHHA, KOTOPBIE CHHTRAETE BEPHLIN M
1)Henk3s ¢ noMommkie matnosa co3math GYHKUHID ¢ TAKHM #e HMEHEM, KaK Y ABHO onpeaencHHON dyHKUHY;
2}juent BREISHHA WAGACHOB — CO3NAEHE YHKLUHH, KoTopeie MoryT 06palaThBaTs OIHOTHNHBE JAHHBIE;
*3) npu wcnonp3osaHHK WaGnoHoB (YHKUMH BOIMOMKHA NEPErpyIKd Kak ¢ NoMousk walicHoE, Tak M
hyHKLHE;
*4) b kayecTBe onucaHHA WaGnoHa QYHKUHH HENOAB3IYETCA NPOTOTHN wadaoHa:
templatelcnucox_napavempos_wabionag)
2. MowHe v zagate walnoH co 3HAYeHHEM NapaMeTpa no yMoagadwo?
Bapuanmm omaema;
*1) za; 2) HeT,
3. KakoB npapunbHLli jaronceok madnona?
Bapuanme omeema:
*1) template<class t1,class t2=; 2} template <class t1,12>; 3) template <class t,class t>;
4.Cronmbko napameTpos MoxeT GbiTh ¥ walnoHa Npu onpeneneHHl WabioHs GyHkwn?
Bapuanme omeema.
1}; 2} cTonbKo, CKROABKD apryMeHToB ¥ GyHEudn, *3) CTONbLKD, CKONbLKO THIOB HCHOALIVETCA A8
NAPAMETP 3L,
5.0TMeTETe TPABHIBHBI BAPHAHT ONMHUCAHMA WabnoHa cemelicTea dynkunii:
1) templatei{class T)

void func(T* p1,T* p2){...} 2) template <class T=;

void func(T* pl,T* p2){...} *3) template<class T>

void func(T* p1,T* p2){...} 4) template=<class T>
void func(T* p1,T* p2){...}

6. MO®HO TH HETTONL308aTE Knacc-watno B kadecTee Gasokoro kinacca?
Bapuanmm omeema;
*1) na; 2) mer,

JlabopaTopuan palora N 5§ Tema, Hacnenosamine

TeopeTHueckoe BBEIEHNG. Bamkuedmnm MPHHLHNOM oI, PEATHIOBAHHEIM B C++,
ABMACTCH wactedoaanue, Knacc, koTopeil HacNeAyeTes, HAILIBAETCA 5AI0BEIM KNACCOM, 8 HACHEIYIOWHI Kiace —
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NPOHIBOAHLIM KIaccoM, YKazaTemo Ha o0bekt DA30BOro KAacca MOWKHO NPHCBOHTE SHAYESHHE VKA3ATENA HA OTbEKT
NPOHIBOAHONG KNaccs.

Bee unewn knacca u3 pasneacs public u protected vacnenyloTcs, a WieHs M3 pasfena private — veT. Yneul
pasaena profected sBIAIOTCA YacTHRIMM Ana Ga308Or0 W NPOMIBOIHOTO Knaccos. [lpu nacnesopauum Gasosoro
KAACCA K €10 YNeHaM TAKKE MOKET 00LARNATLCA CnewndHKaTop
OaCHIVR.
class AMA_kaacea: decmyn nva_Ba3osoro_waacea {/*wienst Knacca*/)



Crnemndukatop docmyn 02308010  KNacca TPH  HACACLOBAHHM  MOWET NpHHKMMATE  OOHO W3 Tpex
3HaqeHnit: public (no ymonuanuo), private, protected. Ecin CreundHEaTop NPHHHMEET 3HaucHuE publie, To Bee
YIS HRI pasnenos public v protected 6azosoro Enacca CTAHOBATCA YAeHAMH
pasnenos public n profected nponssoanoro knacca, Ecnm JOCTYN HMEET dHaveHHe privafe, TO BCE YWIEHEI
pasnenoe public w protected cTanoBsTeR uneHamu paslena privare NpoH3BCAHOro knacca, Ecnw moctvn pmeer
IHAYEHHE profected, TO BCE HIEHbI pasaenos public, protected cTaHoRSTCR UTTEHAM I
pazaena prefected npoMIsomHOrG Knacca,

KOHCTPYKTOPB H ZecTpykTophl Ga30BWX KAACCOB He HAcnedyioTed, QAHAKD NpH co3daHuH obwsexToR
NPOH3BONNLIX KIACCOB KOHCTPYKTOPS! DA30BEIX KNACCOR BHINONHATCA B NOPA/IKE HACAENOBAHNA, & IeCTPYETOPE B
oGpatHOM nopazke. IIpH HEOBXOMIHMOCTH NepeaiH APpryMeHTOR KOHCTRYKTOpY Ba3oBoro kaacca 3 NpoH3BOIHOTO
KHACCa HCTIONLIVETCR Cey UM cHHTAKCHE:

KOHCTPYKTOp_npou3BoaHoro_knaccalapr):base(apr)

{/*Teno KOHETPYKTOPA NponsBoAHOrD Kiacea*/} MHOMKECTBEHHOE HACTEI0BAHNE, OiuH Kaace MOKeT
HACNEN0BATE
atpubyTe nBYX W Gosee GasoBBIX KNaccoB, KOTOphie NEPEHHCIAOTCA NOCNE OBOETOYNS 4epes sanatyiy. Ecau
0a30Bkle KNACCH COAEPKAT KOHCTPYKTOPEL TO OHH BLIZBIBAKITCS NOOYEPEAHO B NOPAAKE NEPLYHCISHHA,

Bupryaneusie GynKusun u nosumophussm. Mexannis BHPTYAALHEIX fyHkuuii 58 OOl uenoansyerca
AllH pealli3allH NOAHMOPHHIMAT COINAHMA METOda, MPeIHATHAYEHHOrD LN pafioTel C© pavIHYHBIMA
00LeKTaMH 38 CHET MEXARMIME WOITHEro CEA3LIBAHKS flate binding). Bupryansusie dyHkunn o0bHBIHIOTCA
B Da30BOM M NPOHIBOAHBIX KAACCAX € KAKYEBLIM CI0BOM virfual, Mpn srom wasaeldi ofbexT Knacea,
ynpaeasemoro i3 6a1080re Kaacea ¢ BHPTYAALHLIMA GYHKUNAMH, HMEET YKAIATeb Ha vinibl (virtual method
table), conepxautyio anpeca BHPTYAAbHLIX GynKURA. I
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BOPECd YCTAHARTHBAKITCR B anpeca HYAHbIX AnA DaHHOMC 00bexTa (PYHKUMA Bo BpemMA BRIMOTHEHNA.

B ommmuie oT neperpysmaemsix (pyHKUHH BUPTYANbHBIE 0OBABAANTCA B NOPOHIEHHBIX KRACCAX © TEM e
MMCHCM, BO3BpAlLACMbIM 3HAUSHHEM M THNOM apryMenTos. Ecnm pasanumsl THOBI apryMenTos, BUPTYRABHBIH
MEXEHHIM HTHOPHPYETEA, THN BO3BPAMACMOTO SHAYEHHA NepeonpeieniTh Hellb3a.

OcHoBHAA MAEA B HCMOIB3OBAHMH BHPTYATLHOH GYHKUMH COCTOMT B CASOVIOUIEM: OHA MOWET OuiTh
obuaniena B GasoBoM knacce, a 3aTeM NepeonpefeneHa B KA#IOM npon3IBoAHOM Kiacce. [lpu 3ToM JocTyn uepes
ykasarenb Ha 00bekT GA30BOr0 Kaacca oCYUIECTBAAETCA K 3TOH Qyukuny w3 Gazomoro knacca, a mocTyn depes
YKazaTeNb HAa OOLEKT MPOMIBONHOIC KNacca — W3 MPOM3IBOAHONO Knacca. To e NpoOHEXOAWT MPH Nepeaade
diynkunn ofbexTa NPOWIBONHONO Knacca, eciu aprymeHT ofbaBnes kak Gatoselll Knace.

ABemparmuble Kaaeos — 3Mo £1accH, codepxeaniue wECMa abcmparii-

Hee supmyaibieie  hywkyuy. Uucro  aBcTpakThbie BHPTYANbHLIE QYHKUMH 0pH o0BABNEHHN © RIacce
NPHPABHHBAIOTCA K HYMO. AGCTPAKTHHIE KNacckl MCHOMB3YHIOTCA TONBKC WIS HACHEHOBAHMA, TAK Kk OFBEKTHI
TAKHK KNACCOB He MoryT GhITE CO3maHL,

Mpumep. Cosgarotca Tpu knacea; MyPoint (GazoBeifi knace — «Toukan), MyEllipse (npouzsoausii knace ot
inacca MyPoint — «Oxpywuocten) w MyCylinder (npomssomusit knace or knacea MyEllipse — «Llnnuuap»).
Knaccel ofbamnennl B daiine MyClass.h. Mcnoneayiotea knonkm: Buttonl — oumersa ofmacTs aia pHCOBaHHA
(kommonenT Imagel), Button?

— co3nanue ofeexta knacca MyPoint # pucosanne Tourw, Button3 — cosmaune obbekTa Kiacca MyEllipce u
picosanke OKpYkHOCTH, Buttond — cosnanue ofwerta knacca MyCylinder w pucosanie UHARNAPA, KOMOOHCHTH
CSpinEdit] — CSpinEdit4 A% 3a1aHHA KOOPAMHAT TOMKH W PAIMEpOB uryp, a Takwe nepemelenna ofbeKTOR B
obnacTH pPHCORAHHA,

3aronoeo4nbiii daiin Myclass. h /(#¥* 9% sssksssessdss olacq MyPoint

S e e o o o o e o o o ok o o o R

class MyPoint { int x,y; public:

int GetX{){return x;} int GetY{(){retum ¥»; void SetX(int x1){x=x1;} void SetY(int yl){y=y1:}
MyPoint{int xx=0,int yy=0){x=xx;y=yy;} virtual void Show();

virtual bool Checking();

i5

!/ TipoBepka, He BEIXOHT JIH TOYKA 3a Npenens obmacTH pucosannd ? virtual void MoveTo(int x1,int y1);

1

_Ii_ln'**l L2 i********clﬂsss M}.Ellipse LETR 2 IR R R E b T LT I
class MyEllipse:public MyPoint { int xa,yb;

public:

int GetXA() {return xa;} int GetYB(){return yb;}

void SetXA(int xal){xa=xal:} void SetYB{int yb1){yb=yb1;)
MyEllipse(int a=0,int b=0,int ¢=0,int d=0):MyPoint(a.b) {xa=c;yb=d;}

virtual void Show(); virtual bool Checking();

{{ lpoBepka, He BRIXOOHT M OKPYEHOCTS 38 npeaessl ofnacTi pucobatiug 7 };
I.lln':ilklhhk!llittt*l## L‘hl‘i& M}‘C}“]indﬁr L L e P LTI R T L ]
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class MyCylinder:public MyEllipse { int h;
public:
int GetH{){return h;} void SetH(int h1){h=h1;}
MyCylinder(int X=0,int Y=0,int R=0,int H=0):MyEllipse(X.Y R.R/Z) {h=H:}
void Show(); bool Checking();
// lpoeepka, HE BEINCIMT 1M WHAHHIP 38 Npeleatl o0aacTH pucoeanud 7 };
LA LR EEELEL S ] GI&SS M}C}"llﬂdfr EEEELE LA e B
bool ExistFigure=false;//Ecan ExistFigure=false, ofivext ne uzobpaxanca MyPoint *Figure;//- Yka3ateas Ha
Oazoeetil knace MyPoint.
Paiin Unit] .Cpp
#include <vcl.h> #pragma hdrstop #include "Unitl.h"
fiinclude "Myclass.h" #pragma package(smart_init) #pragma link "CSPTN" #pragma resource "*.dfm" TForm1
*Forml;
__fastcall TForm1:: TForm1{TComponent* Owner): TForm({Owner) { §
I.'r**t*it*t*# PEaJlHlal.l.H.H Knacca M}’P[Jltl'l[ LA AR ELEEEELEL LR 220 0 E R Y]
void MyPoint::Show()
{ Forml->Imagel->Canvas->Pixels{x][v]=cIRed;} bool MyPoint::Checking{){
36
/{= [1poBepka, HE PEIXOANT AH TOUKa 3a Npenensl obnacTh pucosanna 7 if{(x>=0)&&(x<=Form]->Imagel-
>Width)& &(y>=0)& & (y==Form!1->Imagel->Height))
return true; else return false;

void MyPoint::MoveTo{int x1,int y1)

{ // ecnn BexOOWM 33 00NACTE PHCOBAHMA, TO TOUKY HE COBMraeM. int a=x.b=y;
=xliy=yl;

ifl tChecking()) fx=a;y=b;}

1

Jf¥¥eseR* %% %*PeaynanHa KIacca M}."EﬂiPSE FREEEEEF AT EEERRER R

void MyEllipse::Show()

{

Forml-=Image | ->Canvas->Ellipse{GetX()-xa,Get Y )-vh,GetX [ )+xa,Get Y )+vb);

}

#f TIpoBepka, He BRIXOAHT JK OKPYHHOCTE 38 Npeiensl obnacty pucosanus 7 boal MyEllipse::Checking()

{

int rabx=GetX(),raby=0etY(); SetX(GetX{)-xa};SetY (GetY()-yb); iff MyPaint::Checking())
{

SetX(GetX(H+2*xa); SetY(GetY (2 *vb);

ifiMyPoint::Checking())

SetX(rabx}SetY (raby); // BoccTAHARNHBAEM KOOPIHHATRI X,Y. return mwue;

}

SetX({rabx);SerY (raby); // BoccTaHaBIMBAEM KOOPIMHATEL X,Y. return false;

I.'Jf**tti*t#**PEMHsaHHﬂ Kiaceca M},{:ylinder FEEEEFEFFEFEEERE R R R R R

void MyCylinder::Show()

i

MyEllipse::Show(); Form|->Image | ->Canvas->MoveTol GetX(}-GetX A(),GetY()); Form|->Imagel->Canvas-
>LineTo(GetX()»-GetX A().GetY()-h); Form1-=Imagel->Canvas->MoveTo{GetX{)+GetXA(),GetY()); Formi-
>Imagel-=Canvas->LineTo( GetX(HGetXA(),GetY()-h), Set¥(GetY()-h),

MyEllipse;:Show();

SetY{GetY()+h);

}

bool MyCylinder::Checking(}

{

37

iffMyEllipse::Checking())

{

SetY{GetY()-h); if{MyEllipse::Checking()){SetY(GetY{}+h);return true; }

i

return false:

}



void _ fastcall TForm1::Button]Click({TObject *Sender) { // Unctum "rpaduueckoe” okno
Imagel->Canvas->FillRect(Rect(0,0,Image1->Width,Image | >Height)); ExistFigure=false;

i
void _ fasteall TForm|::Button2 Click{ TObject *Sender)

iff ExistFigure==true)delete Figure; Imagel->Canvas->FillRect{Rect(0,0,Image 1->Width.Image | ->Height)); //
Pucyem Touky, nposepus e nonaganue B 06NacTs pHCOBAHMHA

Figure=new MyPoint(CSpinEdit]l->Value CSpinEdit2->Value); ExistFigure=true;

if{Figure->Checking()) Figure->Show{):

else ShowMessage(" Touka ne nonagaer B 06aacTs pucoBaHua!");

!
void __fastcall TForm|::Button3Click(TObject *Sender)

{
iflExistFigure==true) delete Figure; Image | ->Canvas->FillRect(Rect(0,0,Jmage 1 ->Width, Image1->Height)); //
PHCyeM OKpY#®HOCTb, NPOBEPUB €€ NonanaHue B 06NaCcTh PHOOBANNA

Figure=new MyEllipse(CSpinEditl->Value, CSpinEdit2->Value, CSpinEdit3->Value,CSpinEdit3->Value);
ExistFigure=true; ifiFigure->Checking())Figure->Show():
else ShowMessage("OkpyKHOCTL He noMelnaeTca B ofnacTk prcosaHua!");

}
void _ fastcall TForm1::Buttond Click{ TObject *Sender)

{
ifl ExistFigure==true) delete Figure; Imagel->Canvas->FillRect(Rect({0,0,Image 1 ->Width,Image | ->Height)); //
PHCYEM UHNHHAD, MPOBEPHE ¢r0 NONadasHe B 00NACTE PHCOBAHMA

Figure=new MyCylinder(CSpinEditl ->Value,CSpinEdit2->Value, CSpinEdit3->Value,CSpinEdit4->Value);
ExistFigure=true; iflFigure-=Checking())Figure->Show();
else ShowMessage("Liunuuap He noMewasTes B o6nacts pucosanna!"),

}
void __fastcall TForm1::CSpinEdit] Change(TObject *Sender)

{

iflExistFigure==true{

38

Image|->Canvas->FillRect{Rect(0,0,Image 1->Width,Image | -=Height)); Figure->MoveTo(CSpinEdit]-
>Yalue,CSpinEdit2->Value); Figure->Show();

}

H
void __ fastcall TForm1::CSpinEdi2Change(TObject *Sender)

{
ift ExistFigure==true}{ Image!->Canvas->FillRect(Rect(0,0,Image 1->Width,Image 1 -=Height)); Figure-
>MoveTo(CSpinEdit] -=Value,CSpinEdit2->Value); Figure->Show();
i
i

3 Meroauueckne yKa3aHus 10 CAMOCTOATELHOI paboTe

Jna yenewHoro ocBoeHHs kypea «OOLeKTHO-OpPHEHTHPOBAHHOE NporpaMMHPOBAHHE ¥
HeoDxomuMa camocToATenpHas paGota. B HacTosllee BpeMs AKTYANBHEIME CTaHOBATCA
TpcﬁDBaHH.ﬂ K JIH4YHBIM EKaueCTBAM COBpPeMEHHOTO CTYIEHTa -— YMEHHK) CAMOCTOATSILHO
NONOMHATE ¥ OOHOBIATH 3HAHHMSA, BECTH CAMOCTOATE/NBHBIH NOMCK HeoOXOMMMOro MarepHana,
OBITE TBOPUECKOH THYHOCTERIO,

CamocToATenbHY0 paloTy N0 OCBOGHHIO MJHCHMIUIHHBI oOyualommMcs  clejayer
HEYHHATE C H3YYCHHA coAepkaHuA paboyell y4eOHOH nmporpaMMel JHCUHILUIHHEL, HEAH H 3ajad,
CTPYKTYpPEl M COOEPXAHHE  Kypca, OCHOBHOH H  JONOJHHTENLHOH  JHTEpPaTyphl,
PEKOMEHIOBAHHOH JIA CAMOCTOATENbHOH paboThL.

CamocTosTensHan y4eOHas [eATENLHOCTE  ABASETCH  HEOOXOMHMBIM  YCIOBHEM
ycnemsoro obydends. Muorwe mnpodecCHOHAILHBIE HABBIKH, CNOCODHOCTh MBICHHTE W
0000ware, NenaTk BLIBOOBI H CTPOHTE CYXKIEHMS, BHICTYNATh H CHYIIATH APYTHX, — BCE 3TO
pasBHBaeTCA B MPOLUECCe CaMOCTOATENEHOH paboThl CTYIEHTOR.

CamocToaTenbHad pabora [0 OCBOSHHIO AUCUHINIHHE] BKIHOYAET;

- CAMOCTOATENEHOE HIYHCHHE PA3ZICIIOR,;
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- CaMmoToAroToBKY (npopaboTKy M LOBTOPEHHE NTEKUUOHHOTO MaTepHATAa W MaTepHana
yueOHHKOB H yuebHEIX mocobmii);

- NOJrOTOBKY K 1ab0opaTopHBIM padoTam;

- NOArOTOBKY K pyOemHOMY M HTOTOBOMY KOHTPOIH),

CamocTtosTensHad yueGHas paboTa — YCHOBHE YCNEIWIHOTO OKOHYAHHA BLICLIETO
yuebHoro 3asenenun. Ona sBngeTca paBHOTpaBHON QopMoil yueOHbIX 3auaTHi, Hapamy c
JIEKUMAMH, CeMHHAPaMH, YK3aMeHaMH H 3aUeTaMH, HO pealH3yeMas BO BHeay UTOPHOE Bpems.

SddexruBHOCTE AYTHTOPHEIX 32HATHI BO MHOIOM 3aBMCHT OT TOTO, HACKOJBKO YMEJIO
CTYACHTEI OPraHU3YIOT B XOJe HHX CBOK CaMOCTOATENBHYIO YueDHYIO NO3HaBATEIBHYIO
OeATENBHOCTL. Takaa paborta TaxiKe crmocofcTBYyeT camMOOOpazOBAHHIO M CAMOBOCIIHTAHHMIO,
OCYHICCTBIAEMOMY B HHTEpECax IOBBILEHHA Npo(ecCHOHANBHEIX KOMNeTeHuwi, obuei
IPYAHLHH H POPMHPOBAHHMH JIHYHOCTHBIX KAYECTB.

CamocTodatensaan paboTa pearusyerca:

l. HenocpeACTBEHHO B NpoLlecce ayJHTOPHBIX 3AHATHH — HA NEKUMAX, nabopaTopHBIX
3AHATHAX, IPH NPOBEJIeHHH PYOeRHOTO KOHTPONSA;

2. B KOHTAKTE C TPEMOIABATENEeM BHE DPAMOK PACHHCAHME — HA KOHCYJIBTALMAN [0
yueOHBIM BOMpOCAM, NPH NTHKBAJALMK 33J0KEHHOCTEH, NPH BBITOJIHSHHH HHIHBHIYATBHBIX
3agaHHiH,

3. B Oubnuorexe, aoMa, B ODWIEKHTHH, HA Kadedpe NpH BEITOAHEHHH CTYIEHTOM
yueOHBIX 3azad.

B mpouecce nposenenns caMoctoaTensHol paboThl HeOOXOAMMO NPOH3BOAKTL MoaGOp
NHTEPATYPHEIX HCTOYHHKOB, HAYYHOH NepHONHYECKOH nevaT U 1.1

4 MeToauueckne YHa3aHHA [0 HTOroEOMY KOHTPOJIH

Hroroseii  koHTpone 3HaHMH mno gucHHmIMHE «OOBeKTHO-OpHEHTHPOBaHHOE
NporpaMMHpOBaHHE» MPOBOIHTCR B (popMe dK3amena. Jng MoAroTOBKH K HTOIMOBOMY KOHTPOIIIO
sHaHu# 1o gdcuMnianHe «OGBEKTHO-OPHEHTHPOBAHHOE NpPOrPaMMHPOBAHHE» O0YUYAIOIIHECH
HCIIONBIYIOT [epedeHs BONPOCOB, NPHBEIEHHEIA B (OHIE OUSHOYHBIX CPEICTB, DK3aMeH
npoBOAHTCH B ycTHOH dopme, B 3x3aMenaunoHHBIR OHNET BKMIOYEH OJHH TeopeTHUECKHH
Bonpoc. Ha noarorosky crynedty orsoaurea 20-25 munyt, Ha mudpepeHunposanaoM 3aueTe
OTBEeTBl O0Y4AlOINErocs OLEHHBAIOTCA C YYETOM WX  [IOJHOTH, [NpPaBHIBHOCTH H
apryMEHTHPOBAHHOCTH C YUeTOM KAkl OLeHHBAHHA.

OueHka «OT/IMYHOY BLICTABIAETCH CTYAEHTY, €CiAH OH raybGOKO M TPOUMHO YCBOHI
nporpaMMHEEIH MaTepHa, HeUeplEIBaIOIe, TOCeA0BATEIBHO, YETKO H JIOTHYECKH €r0 H3JIaraet,
YMEET TECHO YBA3BIBATE TEOPHIO ¢ MPaKTHKOH, CBOBONHO CHPaBIHETCHA ¢ BOIPOCAMH K JAPYIHMH
BHOAMH TpPHMEHEHHA 3HaHMH, NpHYeM HE 3aTpYAHASTCA ¢ OTBETOM MNPH BHIOH3IMEHCHHH
3agaHuii, HCIONE3YET B OTHETE NPOQECCHOHANBHRIE TEPMHHBI, NPAaBUIbHO 0BOCHOBBIBAET
NPHHEATOE pelleHHE.

OueHKa «XOpOMIO» BBICTABIASTCH CTYACHTY, €C/IH OH TBEPAO 3HAET MATEPHA, TPAMOTHO
H [0 CYIIEeCTBY H3/IaraeT ero, He JoNycKad CYIleCTREeHHEBIX HETOYHOCTEH B OTBETE HA BOTpOC,
MPABUNEHO NPHMEHAST TEOPETHYECKHE MOMOKEHHS [PH pelUeHHH NpakTHYecKHX BONPOCOB,
BagceT HeOOXOAUMBIMH HABRIKAMH H MPHEMAMH HX BBITOJHEHHA,

OneHka «yqOBIETBOPHTENLEHO» BHICTABNACTCH CTYIEHTY, €CIH OH HMCET 3HAHHS TONLKO
OCHOBHOTO MATEpHANA, HO He YCBOHM ero fAeraneii, JONMYCKAET HETOYHOCTH, HEIOCTATOYHO
NpaBHIBHEIE (QOPMYIHPOBKH, HAPYLIEHHA NOrHYecKOH [10CHE0BaTeLHOCTH B HI0MKEHHH
NpOrpaMMHOTO MaTepHANIA.

Ouenka «HeyIOBISTBOPHTENBHO) BBICTABNAETCA CTYIASHTY 33 OTCYTCTBHE 3IHaHMH Mo
JHCIHILIMHE, [IPEeCTABICHHA [0 BONPOC, HEMOHMMAHHE MATEPHANA IO MHCUMILIMHE, HATHYHE
KOMMYHHKATHBHBIX «Dapbepon» B 0DILICHHH, OTCYTCTBHE OTBETA HA NPEIOKEHHBI BOIIPOC,
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3 ¥Yyebno-meToquveckoe obecnetente THCHHILIHHBI
3.1 OcnoBnan aureparypa

l. Jadope, P. ObbexrHO-OpHEHTHpOBaHHOE NporpamMuposanue B C++ [Teker] / P.
Jagope.- 4-e u3n., - Cankr-TlerepGypr : IMutep, 2014. - 928 c. ; un. - (Knaccuxa Komputer
Science) - ISBN 978-5-496-00353-7. (20)

2. Bacumees, A. H. Java., OGbekTHO-OpHEHTHPOBaHHOE mporpammupoBanie [Texer] :
Ans  MarucTpoB W Oakanaspos. bazoeelli  Kype 10 00LEKTHO-OPHEHTHPOBAHHOMY
nporpamMmupoBannio / A, H. Bacunees. - Cankr-IlerepOypr : ITutep, 2014. - 400 c. - (YueGHoe
nocobue) - [SBN 978-5-496-00044-4. (15)

5.2 JonoJHHTENLHAN AHTEPATYPA

1. [lasnosckas, T.A. C++. OOBEKTHO-ODHEHTHPOBAHHOE I[IPOIPAMMHPOBAHHE:
npaktHEYM / [Taenosckas, T.A. . - CII6. : ITutep, 2006. - 265¢. : un. (5)

2. Kuproce, B.H. Hudopmarnka II. OcnoBel anropuTMu3aunuy 4 IporpaMMHpoBaHus Ha
aspike C++ : yueGHo-meTonmyeckoe nmocobue / B.H. Kuphoc ; Munucteperso ofpasopatna u
Hayku Poccuiickoli ®enepaunn, Tomckud Tocyzapereennnilf  Vwuusepcuter CHeTem
Ynpasnenns u Pannosnexrponnkn (TYCVYP). - Tomek : Dab Kontent, 2013. - 160 ¢. ; un..tabn.,
cxeM. - ISBN  978-5-4332-0068-5 ; To ke [DnexrpoHHbiii  pecypc]. -
URL: http://biblioclub.rw/index.php?page=book&id=208651,

3.3 lleprHoasueckue H3TAHHA

1. XKypuan «BecTHHK KOMIBIOTePHBIX H HHOOPMAIHOHHEIX TEXHOIOIHIL »
2. Kypnan «HuopMauuoHHBIE TEXHONOTHH H BEMHCIHTEILHEIE CHCTEMBD)
3. Kypnan «CrannapTs! # Ka4ecTBO »

4. Xypunan «[lpuxnagnas undopMaTuran

5.4 HurepHeT-pecypenl

5.4.1 Cospemennsie npogeccnonansubie 6a3nl ganuplx 1 wndopMaHOHHbBIE
CNIpaBOYHBLIE CHCTEMEL:

1. Hudopmaunonnas cucrema «Efuuoe 0KHO JocTyna K o0pa3oBaTebHLIM pecypeamy -
hitp:/fwindow.edy.ry/

2. KubepJlenunka - https://cvberleninka.ru/

3. YuusepcuTerckas HH(popManionHas cueTema Pocons — uisrussia.msu.ru

4. Becnnarnas 6aza naunex [OCT - https://docplan.ry/

54.2 Temarnueckne npodeccHOHANLHBIE 6a3hl JaHHBIX M HIGOPMALHOHHBIE
CNpaBoMHLIE CHCTEMBI:

1. TTopran uekyceTBenHoro uutewieskta — AlPortal

2. Web-texnonorun — Web-texnonoruu

3. Dnextponnas 6Gubmuorexa MuetuTyTa npuknagnoii mMatematuxy uM, M.B. Kennpuna
- nextponHas OubnmoTe aHkanuid  Hucru NpHKIaAHOH Marematuku um. M.B.

Kenmenua PAH
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3.4.3 DaexTponnsie OHOAHOTEHHBIE CHCTEMBI

1. BBC «Yuusepcurercrans dubnmotexa oHnaiin» — http:/’www biblioclub.ru/

2. BBC Znanium.com — https://znanium,com/

5.4.4 Jononnureasubie HuTepuer-pecypen

1. http://www.intuit.ru —- HHTYHWT — HaumosanbHbli OTKpEITHI YHHBEPCHTET.
http://www.intuit.ru — HHTYHT — HammoHaneseiit OTKpBITEIN YHHBEPCHTET,

2. http://eppstudio.com/ - OcHOBBI MporpaMMUpoBanua Ha a3bikax Cu u C++.

3. https://docs.oracle.com/enfjava/ - NokymenTauus no assiky Java.,

5.5 Ilporpammuoe

obecneyeHne,

npodeccHoHabHbIE

Gaibl [MAHHBIX W

HHGOPMAUMOHHDLIE COPABOYHLIE CHCTEMEI COBPEMEHHBIX HHPOPMALIHOHHBIX TEXHOIOTHi

Tun nporpammuoro obecneuenus | Hanmenosanne | Cxema THIeHIMPOBAHHS, PEXKHM AOCTYIA
M [Toanucka Enrollment for Education
icrosoft ) )
OnepaunoHHas cHcTeMa Windows Solutions (EES) no rocyaapcTseHHOMY
KOHTpakTy Ne 5/1/18 o1 13.06.2017 1.
s Ceobognoe [10,
++

Texcroselil pegakTop Notepad bt inistannd:abii o
Unreprer-Opayzep Google Chrome necnarioe 110,

http:/'www.google.com/intl/ru/policies/terms/

BexTopHe# rpaduyeckuii
PENAKTOD, PEAAKTOD THATPAMM H
DIIOK-CXeM

Microsoft Visio
Standard 2007

Cepruduxar Microsoft Open License
Ne 46284547 or 18.12.2009 1,
aKajgeMHuecKas JHUEH3HA Ha paboyee MecTo

HnterpuposanHas cpena
pa3pabOTKR NPOrpaMMHOrO
obecnieuenns

Microsoft Visual
Studio

Ceprudukar Microsoft Open License
No 46284547 or 18.12.2009 1,

Professional _
2008 aKaaeMH4ecKas THUEH3MA Ha padouce MecTo
Embarcadero OfpazoBaTenbHas THIEHIHA 10

RAD Studio rOCYJapcTBEHHOMY KOHTpakTy Ne 32/09 ot
2010 17.12.2009 r., ceTeBoil KOHKYPEHTHBIH
Professional JOCTYII

Turbo Pascal 7.0
for DOS

Obpazorare/ibHas THUEHIUA [10
rocynapcTReHHOMY KOHTpakTy Ne 34/10 ot
10.12.2010 r., nunen3us va pabouee MecTo

Borland C++ 3.1
for DOS

ObpazoparenbHad NHIEHINHA O
rocy1apcTseHHOMY KOHTpakTy Ne 34/10 or
10.12.2010 r., n1HueH3Hs Ha padodee MecTo

Dev-C++

CroGoanoe [10,

http://www.gnu.org/licenses/gpl.html

Eclipse IDE

Csofognoe [10,
http://'www.eclipse.org/or

v10.php

/documents/epl-

[IpocmoTp 1 nevars haiiios B
topmare PDF

Adobe Reader

Becninathoe
I10O, hitp:/'www.adobe.com/ru/le
ml

al/terms.ht
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Tun nporpammuoro obecneuenns Haumenopanne | Cxema nHUEH3HPOBAHUS, pesrua JOCTYIIA
Adobe O0pasopaTenbHan JTHLCHINA 110

I"'pauueckuii penaxrop Photoshop CS4 | rocynapcreennomy xoutpakty Ne 32/09 o1
Extended [ 17.12.2009 r,, munensus na pabouee Mecto

6 MarepuaiabHo-TexHHYeCKO€ ofiecnedeHEEe AHCHHILIHHE]

YuelHbie ayTUTOPHH V1A NPOBCACHHA 3aHATHIT TEKIIHOHHOTO THIA, CEMHHAPCKOTo THIIA,
I NpOBEJEHHA TPYINOBRIX M WHIAMBHAYAILHLIX KOHCYNBTALHH, TEKYIIEro KOHTPONA H

IpOMERYTOMHOH Tlma

aTreCTallnH.

NPOBEAEHHA

nabopaTopHbIX  paboT  HMCHONB3IVIOTCH

KOMINBIOTEpHBIA Kiace (ayn. Ne 4-113, 4-116, 4-117), ofopyaoBaHibIi CPeICTBAMH OPITEXHHKH,
mporpaMMHbIM OO€CIIEYeHHEM, NEPCOHANLHEIMH KOMIBIOTEPAMH, OOBLEIHHEHHBIMH B CETh C

BEIXONOM B HuTepHer.

AYIUTOPHH OCHAINEHEI KOMIUIEKTAMH YYeHHYeCKoH MeOenu, TeXuHuecKuMH CcpencTBamMu
00y4eHNs, CNYKAIMMH IS IPeICTaBeHHA yueOHoH HupopMankn GoNbIION ay IHTOpHA.

TNomeniens s caMoCTORTENBHOR PaboTE OGYHAIOMIMXCA OCHAIIEHBI KOMITLIOTEPHOH
TEXHHKOH, NoAkmoucHHOH K cetH «HMuTepHeT», M ofecnedeHHeM J0CTYNA B IEKTPOHHYIO

nHOPMaLIMOHHO-00pa30BATENLHYIO
HHCTATYTa (Qrnnana) OT'Y (ayn. Ne 4-307).

cpeny

Opckoro  ryMaHHTapHO-TEXHONOTHYECKOTO

HaumeHnopanue noMenieHus

MartepuaibHOe-TeXHHYeCKoe ofecneueHHe

Yueburie ayuTopHHu:

- 474 NpOBENcHHA JaHATHH NeKUHOHHOTO
THIIA, CEMHHAPCKOro THIIA,

= A1 TPYTIIOBEIX M HHIHBHIYAIBHEIX
KOHCYNBTALHA;

- 1151 TEKYIIEro KOHTPOJIA H
NpOMERYTOYHOH aTTecTAHNT

Yuebuas mebens, KnaccHas nocka,
MyJbTHMenHHHOE 000pyI0BaHHE (IpOCKTOp,
IKpaH, HOYTOYK ¢ BeIXOIOM B ceTs «HuTeprery)

KomneiotepHsie knaccer Ne 4-113, 4-116,
4-117

Yuebnas mebeib, KOMOBIOTEPH (29) ¢ BEIXOAOM B
ceTs «MiHTepHeT», IpoeKTOp, 3KpaH, NHIECHIHOHHOE
HporpaMMHoe ofecneyenune

[Momerenne s caMoCTOATEIBHOI
paGoTel 00y4alOWIHXCH, IS KYPCOBOro
NpOeKTHPORAHKS (BRIIOMHEHHA KYPCOBRIX
paboTt)

YueOnaa mebenb, KOMIBIOTEPE (3) ¢ BBIXOAOM B
cetk «HuTepHer» 1 obecnevennem gocTyna B
ANMEKTPOHHYIO HHpOpManHoHHO-06pa30BaATENBHYIO
cpeny Opckoro ryMaHHTapHO-TEXHOMOIHYECKOTO
HHCTHTYTA (pumHana) O'Y, nporpammuoe
obecneyenne

Hnsa npopefenus 3aHATHH NEKUHOHHOTO THIA MCHONBIYIOTCS CASAYIOIWE HaGOpHI
AeMOHCTpalOHHOro 0b0pyN0BaHuA H yueOHO-HATNAAHLIE nocobus:

- IPE3EHTALIHA K KYPCY JNeKUHH

6 MarepnansHo-TexuH4ecKoe ofecnedenne AHCHHMINHL

YueOHble ayAUTOPUH ANA MPOBEIEHHS 3AHATHIT JCKIMOHHOIO THIA, CEMHHAPCKOr0 THIA,
Als OPOBEACHHA TPYNNOBBIX H HHAHBHIY&IbHBIX KOHCYNBTalMH, TEKYINEro KOHTpOIA H
npoMexyToUHOH arrectauuH. [lns nposedeHHs NaGOpATOPHBIX M NPAKTHYECKHX paboT
HCHOTIB3YIOTCA KOMNBIOTepHBIN Knmace (ayn. Ne 4-113, 4-116, 4-117), oGopynosanHbil
CPEACTBAMM ODITEXHHKH, NPOrpaMMHBIM OOecneyeHHeM, MepCOHANLHLIME KOMIBIOTEpaMH.
00BEIMHERHBIME B CETh ¢ BBIXOIOM B MuTepHeT.
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AYIHTOPHH OCHAILEHB! KOMITEKTaMH YUeHHUECKOH MeOe/l, TeXHHYeCKHMH CpeacTBaMH
00yueHHs, CIYMAUWUME JUIA TIpeAcTaBiAcHAs y4eOHoit nrdopManun Gosbmoi ayHTOPHH.

[NoMenienud AMA CaMoCTOATENBHO paboTel 0OVUAIOIIHXCA OCHALICHE! KOMIBHITCPHOH
TeXHAKOH, MOAKMIOYeHHOH K cetu «MuTepHer», u obecredeHuem mOCTYNa B 3MEKTPOHHYIO

WHQOPMAHOHHO-00Pa30BaTEILHYIO

cpeny
HHCTHTYTa (ranana) OI'Y (ayn. Ne 4-307).

Opckoro  ryMaHHTApHO-TEXHOJIOTHYECKOTO

Haumenosanue noMeiienus

MatepuaibHOe-TEXHAYECKOE 00ecneycHEe

Yueburie ayautopun:

- [ NpOBeNeHHA 3aHATHH NeKUHOHHOTO
THIIA, CEMHHAPCKOro THIIA,

- ANA TPYMIOBLIX H HHAHBHIYANBHBIX
KOHCY/IbTALMH;

- 1714 TeKYLIEro KOHTpOIA H
OpOMEXYTOUHOH aTTecTalHH

Yuebnaa mebenb, KiaccHan J0CKa,
MYNbTHMEIHAHOE ofopynoBaHue (IIpoeKTOp,
3KpaH, HOYTOYK ¢ BBIXONIOM B ceTh «Murepuers)

KomnprotepHbie knaccsl Ne 4-113, 4-116,
4-117

Yyebras Medens, KOMIBIOTEPH (29) ¢ BRIXOJOM B
CETE KI’IHTE[JHET}}, [TPOCKTOR, 2KPaH, THHSHIHOHHOES
nporpaMMHoe obecnedeHue

[ToMemenne 118 cCaMOCTOATENLHOMN
paboTEl 00Y4atOLIEXCH, 118 KYPCOBOTO
NPOCKTHPOBAHMA (BBINOIHEHHS KYPCOBLIX
pafoT)

Yyebuan Mebenb, KOMIBIOTEPHI (3) ¢ BRIXOAOM B
ceTh «MuTeprer» H ofecneyennem 1ocTyna g
3AEKTPOHHYH HHOOPMaUHOHHO-00Pa30BATENEHYIO
cpeny OpeKoro ryMaHHTapHO-TEXHOIOIHYECKOro
HHCTHTYTa (unuana) OI'Y, nporpammuoe
obecnedenne

Hna nposenenus 3aHATHH JNEKIMOHHOTO THIA HCOONB3YIOTCH ClEAYIOLE HabopsI
AEeMOHCTPAliHOHHOTO 060pyIoBaHNA U YMe0HO-HATTISIHEIE MOCOOHA!

= [IPE3CHTALHH K KY
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