JlaGopaTopnas patora 2. Ilpocreiimue kjiaaccbl. O6padoTka
UCKJIKOYCHUI.

3apanmne. Pa3paboTtaTh Ki1acc B COOTBETCTBUU C MHANBUAYATLHBIM 3aJaHUEM

Kaxxnp1it pa3pabaTbiBaeMblil KJIacC TOKEH, KaK MPaBUilo, COEPkKaTh CIEIYIOLIUE
AJIEMEHTBI: CKPBITHIE MOJIsl, KOHCTPYKTOPHI C TapamMeTpaMu U 03 mapaMeTpos,
METO/Ibl, CBOMCTBA. METO/IbI U CBOMCTBA JIOJKHBI 00ECIIEYMBATh HEMTPOTUBOPEUUBBIH,
MIOJTHBIM, MUHUMAJIbHBIN U yI0OHBIN HHTEepdeiic knacca. [Ipy BOSHUKHOBEHUH OITHOOK
JIOJIKHBI BBIOPAchIBaTHCS UCKITIOUEHUS.

Hanucatb nporpammy, 1eMOHCTPHUPYIOUTYIO BCe pa3pabOTaHHbIE JIEMEHTHI
Kiacca. B mporpamme 1omKHA BRIMTOTHATHCS MMPOBEPKA BCEX pa3pabOTaHHBIX
AJIEMEHTOB KJIacca.

Bapu-

3amganue
aHT

1 OnucaTe KJIacc, pealu3yroNINil NEeCATUYHBIA CYETUYMK, KOTOPHIA MOXET YBEIWYUBATH WIIH
YMEHBIIIATh CBOE 3HAYEHHE Ha E€IWHUIYy B 3aJaHHOM JAuamnas3oHe. IIpemycmorperhb
WHUIMATU3ALMIO CYETYMKA 3HAYEHUSIMU 110 YMOJTYaHUIO U POU3BOJIbHBIMU 3HAUCHUSIMU.

CueTynKk WMeEeT JBa METOJA: YBEIUWYCHHUS U YMEHBIICHUS, — M CBONCTBO, IO3BOJISIOIICE
MOJly4UTh €r0 TeKyllee cocTtosHue. [Ipu BBIXOJE 3a TpaHWIBl AWANa30Ha BBHIOPACHIBAOTCA
HCKITFOYCHHS.

2 OnucaTp KIacc, peaau3yonuil ecTHAAUATEPUYHbIN CYETUHK, KOTOPBIA MOXKET YBEIUYHUBATh
WM YMEHbIIATh CBOE 3HAUECHUE Ha eMHMILY B 3alaHHOM Juarna3one. [Ipexycmorpers
WHULUAIN3ALUIO CYETYNKA 3HAUEHHSIMU 110 YMOJTYaHHIO U IPOU3BOJIbHBIMU 3HAYCHUSIMH.
CueTunk UMEET 1Ba METO/IA: YBEIINYECHNS U YMEHBIIIEHUS, — W CBOMCTBO, TO3BOJIAIOIIEE
MMOJIY4YUTh €ro TCKyliee COCTOSIHUE. HpI/I BBIXOJIC 3a I'PAHUIILI JUala3oHa BBIGpaCI)IBaIOTCSI
HCKITIOUEHHS.

3 Onucatp Kiace, NpeaCcTaBIsOIUN TpeyroiabHuK. [IperycMoTpeTs METObI M1l CO3AAHUS
00BEKTOB, MIEPEMEIICHUS Ha TIOCKOCTH, U3MEHEHHUS Pa3MEPOB U BpallleHUS HA 33JJaHHBIN YTroJl.
Onwucatb CBOWCTBA ISl MOMYYSHHS COCTOSHUS 00bekTa. [[py HEBO3MOXKHOCTH TMTOCTPOCHUS
TPEYTOJIbHUKA BEIOPACKIBACTCS UCKITIOUCHUE.

4 [TocTpouts onucaHue Kiacca, CoAepKallero HHPOpMaIuo 0 MOYTOBOM a/Ipece OpraHu3allu.
[IpenycMOTpeTs BO3MOKHOCTB Pa3IeNbHOIO M3MEHEHH COCTABHBIX 4acTel ajipeca U MPOBEPKH
JOTTYCTUMOCTH BBOAMMBIX 3HaUeHHUN. B cilydae HeTOMyCTHUMBIX 3HAUYEHHH 1MoJIel BBIOpAaChIBAIOTCS
HCKITIOYECHHS.

5 CocTaBuTh ONMCaHMUE KIacca 4TI IpEACTaBJIICHUA KOMIIJICKCHBIX YUCCIT. OOecneunThb
BBITIOJTHCHHUC onepaum‘/'l CJIOXKCHUA, BBIYUTAHUA U YMHOXKCHHUA KOMIUICKCHBIX YK CEII.

6 CocTaBuUTh ONMCaHUE KJ1acca IJs BEKTOPa, 33JaHHOI0 KOOPAWHATAMH €r0 KOHIIOB B
TpexMepHOM TpocTpaHcTBe. OOeCeYnTh ONeparyy CI0KEHNS U BEIYUTAHNS BEKTOPOB C
MIOJTy4€HHEeM HOBOTO BEKTOPa (CYMMBI WM Pa3HOCTH), BEIYMCIICHUS CKASIPHOTO ITPOU3BEICHUS
JBYX BEKTOPOB, JJIMHBI BEKTOPA, KOCUHYCA yIila MEXIY BEKTOPAMHU.

7 CocraBuTh ONMHUCaHKE KJIacca MPSIMOYTOJILHIUKOB CO CTOPOHAMH, TTapaJlIeTbHBIMH OCSM
KoopauHart. [IperycMOTpeTs BO3MOKHOCTh NTEpEMENICHHS IPSAMOYTOJILHUKOB Ha TUIOCKOCTH,
HW3MEHEHUE pa3MepoB, IOCTPOECHNE HAMMEHBILETO MPSIMOYTOJIbHUKA, COJEPIKAIIIEero 1Ba 3aaHHbIX
MPSMOYTOJILHUKA, U TPSIMOYTOJIBHUKA, SBIISIFOIETOCS 00IIel 4acThio (IlepeceueHreM) JIByX
IPSIMOYTOJIEHUKOB.

8 CocTaBUTh OMUCAHUE Kiacca IS OpeacTaBieHus AaThl. [IpeqycMoTpeTs BO3MOXKHOCTH
YCTAaHOBKH JaThl U U3MCHEHHSI €€ OTACIBHBIX ITOJICH (TOJI, MECSII, ICHb) C TPOBEPKOM
JOITyCTUMOCTH BBOJMMEBIX 3HaUCHH. B cilydae HeMOMyCTHMBIX 3HAYCHUIA MOJICH BHIOPACKIBAFOTCS




HUCKIIOYCHHUA. COBZ[aTI) MCTOAbI UIBMCHCHHA JAaThl HA 3aJaHHOC KOJTMYCCTBO ,Z[Heﬁ, MCCAIICB U JICT.

CocraBuTh onucaHue Kjiacca AJIs IpelICTaBIeHNs BpeMeHu. [IpenycMoTpeTs BO3MOKHOCTH
YCTaHOBKH BPEMEHH U M3MEHEHHS €T0 OTACIBHBIX MoJIeH (JYac, MUHYTa, CEKYH/Ia) C POBEPKON
JOITyCTUMOCTH BBOAMMBIX 3HaUCHHUN. B cilydae HeTOMyCTHUMBIX 3HAYEHHH MTOJIeH BRIOPACHIBAIOTCS
uckimoueHus. Co3naTh METO/AbI H3MEHEHUSI BPEMEHH Ha 3aJaHHOE KOJIMYECTBO YaCOB, MUHYT U
CEKYHI.

10

CoCTaBHTh ONHMCAHUE KJIacCa MHOTOWIEHA BHA ax’ +bx + c. IIpeycMoTpeTh MeToIbI,
peanu3yomime:

* BEIYHCIICHHE 3HAYCHHS MHOTOUJICHA JIUIsI 33]JaAHHOTO apTyMEHTa,;

* OIEPAIINIO CJIOKEHHUSI, BBIYMTAHUS U YMHOKEHHSI MHOTOYJICHOB C MOJTyYSHUEM HOBOTO

00BEKTa-MHOIOUJICHA;

* BBIBOJ[ Ha DKpaH OIMCAHMS MHOTOYJIEHA.

11

Ormmcats Kiace, MpeACTaBIAIONINN TPEYrobHUK. [IpeycMoTpeTh METOIBI ATl CO3MaHU
O6BCKTOB, BBIYMCJICHUA TJIOIAan, IICPUMETPA U TOYKU NIEPECCUCHUA MEANAH. Omnucath CBOICTBa
IUTSL TTOTTY9EHHSI COCTOSIHUSL 00beKTa. [Ipr HEBO3MOXKHOCTH MOCTPOCHHS TPEYTOJTbHUKA
BBIOpACHIBAETCS HCKITIOYCHHE.

12

OmnwcaTthb Knace, npeacTaBisomuii Kpyr. [IpeaycMoTpeTs METO B! TSt CO3IaHus OOBEKTOB,
BBIYMCIICHUS IUTOIIAM KPYTa, JJIMHbl OKPY>KHOCTH U NPOBEPKU MONAaHUA 3aJaHHON TOYKH
BHYTpb Kpyra. Onucarh CBOIMCTBA JIs TOJTyUYEHUS] COCTOSHUS OObEKTa.

13

Omnucatb knacce At paboThl CO CTPOKOH, MO3BOJISIIONICH XPAHUTh TOJIBKO JBOUYHOE YHCIIO U
BBINOJIHATH C HUM apudmeTndeckue onepaunu. [IpeaycMoTpeTs HHUIHANIN3ALHIO ¢ IPOBEPKOH
JOMYCTUMOCTHY 3HauUeHHU. B ciydae HeqomyCcTUMBIX 3HAUCHUH BBIOPACHIBAIOTCS UCKIIIOYCHUSI.

14

Omnmcathb Kiace ApoOei — panroHaIbHBIX YUCET, SBISIFOIIUXCS OTHOIIEHHEM JIBYX IIEJIBIX
gucen. IlpexycMOTpeTs METOIBI CIIOKEHHS, BBIYMTAHHS, YMHOXKEHUS U ACTICHUS IpoOei.

15

Omnmcatp knace «hainy, cojepkanuii CBeJleHHs: 00 UMEHH, JIaTe CO3IaHus U JutnHe (aiina.
[IpeaycMoTpeTh HHULIMATIU3ALKIO C IPOBEPKOM TOMYCTUMOCTH 3HaYeHU nojieil. B ciyuae
HE/IOIYCTUMBIX 3HaYCHUH M0JIel BEIOPAChIBAIOTCS UCKIIOueHHA. Onucath MeTo 1 100aBIeHHs
nHpOpPMAIIUK B KOHEI] (aiiia U CBOCTBA [ MOJTY4YCHUS COCTOSIHUS (aiina.

16

Onmcatp KIlacc «KOMHATay, COJIEPKAIINN CBEACHUS O METPaXKe, BRICOTE TIOTOIIKOB H
KOJIMYeCTBE OKOH. [IpenycMOoTpeTs HHUITHATU3AIINIO ¢ TPOBEPKON JOIMYCTUMOCTH 3HAUCHHIA
noyiei. B ciydae HeOMyCTUMBIX 3HaYEHUH TIOJIeH BRIOPACHIBAIOTCS UCKITIOUeHUs1. OnrucaTh
METO/TbI BEIYHCIICHUS TUIOIAIN 1 00beMa KOMHATHI M CBOMCTBA ISl TTOJTYIEHUST COCTOSTHUS
00BeKTa.

17

Omucath Kiacc, MpeICTaBIISIONINI HETMHEHHOe YpaBHeHHE BUjia ax - C0S(X) = 0. Omucath
METO/1, BEIYUCISIFONIUI PEIICHHE STOTO YPaBHEHHS Ha 33JAHHOM WHTEPBAJIC METOIOM JICIICHHSI
ronosiaM (cM. pasnen «L{ukir ¢ mapameTpom fory) u BEIOpackIBArONINi NCKIIOUCHIE B CITydae
0TCyTCTBUA KOpHS. OnucaTh CBOMCTBA JJIsl TOMYUYSHHS COCTOSTHUS O0BEKTA.

18

Onmcath KIacc, TIpeICTaBIAIONINI KBaJpaTHOE ypaBHeHHe BHaa ax’ + bx + ¢ = 0. Onucats
METO/I, BEIYHCISIONINIA PEelIeHNe STOT0 ypaBHEHHS W BEIOPACHIBAOLINI HCKITIOYEHNE B CITydae
OTCYTCTBHA KOpHe#. Onucarb CBOWCTBA AJIs IOJIyYEHHSI COCTOSHUS 00BEKTa.

19

Omucats Kiacc <KIpoIeccop>>, CoepKaInuii CBEICHUS 0 MapKe, TAKTOBOM 9acToTe, 00beMe
K311a U CTOMMOCTH. HpeHyCMOTpeTB WHUIIMAJIN3aIIuIo0 C HpOBepKOﬁ J0IMyCTUMOCTHU 3HAYECHHUH
nosieii. B ciryuae HeomycTUMBIX 3HAYSHHUH TI0JIEH BRIOpACchIBalOTCS UCKITFOUeHUs. OnucaTh
CBOMCTBA IS OJyUYEHHsI COCTOSTHUS 00bekTa. OmrcaTh Kiace «MaTeprHCKas 1yiaTay,
BKITIOYAIOIIMH KITACC «IPOIeccopy (KakK CChUIKY) U 00bEM YCTaHOBJICHHOW OMEPATHBHOM MaMSITH.
[IpenycMoTpeTs MHUIHATH3AIMIO ¢ TPOBEPKOH JOIMTyCTUMOCTH 3HAYSHUH TOJIs 00beMa namsitu. B
Clydae HeIOIyCTUMBIX 3HaUEHUH 1Mo BeIOpachIiBaeTcs nekioueHne. Omnrcarb CBOMCTBA AJIs
MOJTyYEHUS COCTOSIHUS O0BEKTA.

20

Onucarp Ki1acc «OBC€THAasA TOYKa» (plxel) I[J'ISI TOYKHU 3a1at0TCA KOOPAUWHATHI U IIBCT. HBCT




OIHCHIBACTCS C TIOMOIIBIO TPEX COCTABJISAIONINX (KPACHBIMH, 3eeHbIi, cuHuil). [IpenycMoTpeTh
pa3IN9IHbIC METO/IbI MHUIMATN3AIH 00BhEKTa C TPOBEPKOM JOMYCTUMOCTH 3HAUCHHH.
JIOnyCTHMBIM JMAIIa30HOM IS KaK0M cocTasstomiei seisercs [0, 255]. B ciydae
HEJIOMYCTUMBIX 3HAYCHUH MOJiel BRIOpackIBAIOTCS UCKIFoueHus. Onucath CBOWCTBA ISt

TMOJIYYEHUA COCTOAHUA 00BEKTa U MCTOA U3MCHCHMS LIBCTA.

Jluteparypa

O06paboTka uckimoueHui (Java):

package firstapp;

import java.util.Scanner;
public class FirstApp {

public static voidmain (String[] args) {
// oBpaboTUMK MCKJIIOYEHUN

try{
Scanner in = new Scanner (System.in);
intx = in.nextInt () ;
1f (x>=30) {

// TnopoxIaeM MCKIUYEeHMEe
throw new Exception ("Umcio X OOJIXHO OHTH Menbme 30");

}

catch (Exception ex) {

System.out.println (ex.getMessage());
}
finally {
System.out.println ("llporpamma =3zaBepmeHa") ;



