JlaGopaTopHasi pabora 9. Accounanusi ¥ 3aBUCUMOCTh

1. Iesas padoTsl

N3yunTh OTHOILIEHWS acCOIMallMM M 3aBUCUMOCTH, TMOJYYUTh HABBIKM peaN3aliu
accollMalliy U 3aBUCUMOCTU Ha C++.

2. Kparkue TeopeTuyecKkue cBeJIeHUs

THNLI OTHONIEHUH MEXKAY KJIACCAMU

S3bIKM  TpPOrpaMMHUpPOBAHUSl BBIPAOOTAIM HECKOJIBKO OOIIMX TOJIXOJO0B K
BBIPQKCHUIO OTHOLIEHUW 3THX TpeX TUNOB. B yacTHOCTH, OOJBIIMHCTBO OOBEKTHO-
OPUEHTHUPOBAHHBIX SI3BIKOB HEIMOCPEACTBEHHO MOAJECPKUBAIOT pa3Hble KOMOWHAIIMHU
CJIEAYIOIIMX BUIOB OTHOIICHUH:

® accolualus;

® HAaCJEeI0BaHUE;

® arperamus;

® 3aBHCHUMOCTH (HMCIOJIB30BaHUE);

® [apaMeTpu3alus.

OTHOIIEHNE ACCONMALNH

B mnpeamerHOl 0051aCTH PO3HUYHON TOPTOBOM TOYKM MOXKHO BBIJCIUTH [BE
abcTpakuuu — ToBaphl U npogaxu. Ha puc. 1 mokazana acconuanusi, KOTopasi CBsI3bIBAaeT
COOTBeTCTBYIOLIME Kiacchl. Kinacc CProduct — 3T0 TO, YTO ObUIO MPOJIAaHO B HEKOTOPOM
celke, a Knacc CSale — cama clIelKa, B KOTOPOM MPOAAHO HECKOJIBKO TOBApoB. JTa
accouuanus paboTaeT B 00€ CTOPOHBI: 3aJaBIIMCh TOBAPOM, MOXHO BBIMTH Ha CIENKY, B
KOTOPOU OH ObUT MPOJIaH, a OWUIS OT CACIKH, HAUTH, YTO OBLJIO MPOJIAHO.

-productSold -lastSale

CProduct CSale
* 1
Puc. 1. Acconmanus.

B Cut++ mnomoOGHyI0 CBsI3b MOMXHO BBIPa3uUTh MPH TOMOIIM "TOrpeOeHHBIX
yKazarenei", Harpumep, CIeayoIM 00pa3om:

class CProduct;

class CSale;

class CProduct {
public:

protected:
CSale* lastSale;
}i
class CSale {
public:

protected:
CProduct** productSold;
bi



D10 accouuanus Buaa "OqUH-KO-MHOTUM": Kbl SK3EMIUISIP TOBapa OTHOCUTCS
TOJIBKO K OJHOW TMOCJEAHEH Mpoaake, B TO BpeMs KaK Kakabli 0OBEKT CSale MOXKET
YKa3bIBaTh Ha COBOKYITHOCTb MPOJIAHHBIX TOBAPOB.

Kak moka3bIBaeT 3TOT nMpuMep, acCOIUAIIMS — CMBICIOBas (CEMaHTHUECKas) CBSI3b.
[To yMomuaHHuiO OHAa HE UMEET HapaBIeHUS (€CIM HE YKa3aHO MHOE, acCoIlhalus, Kak B
JTAHHOM MpPUMEPE, MOAPa3yMEBAET ABYXCTOPOHHIOIO CBSI3b) U HE OOBSICHSIET, KaK KIJIACChI
001Iar0TCs APYT € APYroM (MBI MOXKEM TOJIBKO OTMETUTh CEMAaHTHYECKYIO 3aBUCHMOCTb,
yKa3aB, KaKhe POJIU KJIacChl UTPArOT APYT s apyra). OqHako UMEHHO 3TO TpeOyeTcs Ha
paHHEH CTauy aHaIU3a.

B mpeabinyimiem mnpumepe MpUBECHA accolManus C MowHocmblo "OIUH KO
MHoruM". Ha mpakThke MOXKHO BBIJCIHTH TpU HauOoJiee PacIpOCTPAHCHHBIX CiTydas
MOIITHOCTH aCCOIIMAINH:

e "oauH-K-OAHOMY"
e "OIMH-KO-MHOTHUM"
e '"MHOTrHE-KO-MHOTUM'".

MormtHocTh "0IMH-K-0JHOMY" 0003HauaeT oueHb y3KyI0 accomualuto. Hampumep,
B PO3HUYHON CHCTEME MPOJaX MPUMEPOM MOTJIa Obl OBITH CBSI3b MEXKIY KJaccoM CSale
U KjJaccoM CCreditCardTransaction: Kakzas TMpoJa)xka COOTBETCTBYET POBHO
OJHOMY CHSTHIO JICHET C TAaHHOW KPEIUTHOU KapTOUYKH.

MomHocTh "MHOTHE-KO-MHOTUM' TOXe BCTpedaeTcs: yacTto. Hampumep, Kaxaplii
00BEeKT Kilacca CCustomer (MOKyMaTelb) MOXKET HWHHUIMHPOBATh TPAH3AKIHUIO C
HECKOJIbKUMU OOBEKTaMU Kjacca CSalePerson (TOProBbIM areHT), WU KaxIbld
TOPTOBBIM areHT MOXET B3aMMOACHCTBOBATh C HECKOJIBKUMU MOKYIIaTEISIMH.

OHaKO MOITHOCTH aCCOITMAIIMY HE OTPAHUYMBACTCS ITUMHU TPEMS CITyUdasiMH.

OTHOIIEHNE 3aBUCHMOCTH (MCII0JIb30BAHNUS)

3aBUCUMOCTD (MCTIOJB30BAaHUE) - OTHOIICHHE MEXAY Kiaccamu, MpU KOTOPOM
OJIMH KJacC B CBOGH peaju3aliH HCIOJb3yeT B TOW WM HWHOW (opMme peanm3aiuro
00BEKTOB JAPYroro Kiacca

Bo MHOruxX NpOMBINIIEHHBIX MpoIleccax TpeOyeTcss HEeNmpepbhIBHOE H3MEHEHHE
temrnepatypsl. Heo6xoauMo nmogHsITh TEMIEPATYPY 0 3aJaHHOTO 3HAYEHUS, BBIJEPKATh
3aJJaHHOE BpEeMsl M TIOHM3UTH J0 HOpMEI. [Ipoduns n3mMeHeHus: Temneparypsl y pa3sHbIxX
MPOLECCOB Pa3HbI; 3€pKajo TeJIeCKoNma HaA0 OXJaXJIaTb OYEHb MEJIEHHO, a
3aKaIsieMyl0 CTallb OUY€Hb OBICTPO.

AOGCTpakIus HarpeBa UMeeT JIOCTAaTOYHO YETKOE MOBEJICHHE, YTO JAaeT HaM MPaBo
Ha ONHUCAaHUE TaKoro kiacca — CTemperatureRamp, KOTOPBIM IO CMBICIY 33Ja€T
(GYHKITUIO BpEMEHU OT TEMIIEPATYPHI:

class CTemperatureRamp {

public:
CTemperatureRamp () ;
virtual ~CTemperatureRamp () ;
virtual void Clear():;
virtual void Bind( int temperature, int minute );
int TemperatureAt( int minute );

protected:

}s



VYrpasieHuss HarpeBareneM, MOJICPKUBAIOIIETO TpeOyeMblii Npoduiab, MbI OT
ATOro Kiacca He TpeOyem. MBI mpeanounTaeM paslielieHue MOHITHH, MPU KOTOPOM
HY)KHO€ TIOBEJCHUE JIOCTUTAETCS B3aMMOJICUCTBHEM TpeX OOBEKTOB: OOBEKTa
CTemperatureRamp, HarpeBaTeIs CHeater 71 KOHTpOJIIICpa
CTemperatureController. Knacc CTemperatureController MOXKHO ONPEACIUTh
TaK:

class CTemperatureController {
public:
CTemperatureController( int location );
~CTemperatureController () ;
void Process( const CTemperatureRampé& );
int Schedule( const CTemperatureRampé& ) ;
private:
CHeater h;
}i

Knacc CTemperatureController W CHeater CBS3aHBI arperauI/Ieﬁ. Knacc
CTemperatureRamp YIOOMSHYT B 3arojIOBKe JBYX METOJI0B KJlacca
CTemperatureController. [TosTomy MOXKHO CKa3aThb, qTo KJjacc
CTemperatureController HOJb3yeTCs yCIyraMu Kiacca CTemperatureRamp.

OTHOLLIEHUE UCIOJIB30BAHUS MEXKIY KJIacCcaMHd COOTBETCTBYET PaBHOIPABHOM
CBS3M MEXIy HX OOBeKTaMH. DTO TO, BO UTO MpEBpaIlaeTCs accoIualus, eclu
OKa3bIBAETCS, YTO OJIHA U3 €€ CTOPOH (KIUEHT) MOJIb3YeTCs YCIyraMu Apyroi (cepsepa).

Ha camomMm gene, oquH Kitacc MOXET UCIIOIb30BaTh APYroM no-pazHoMmy. B Hamem
MpUMEPE O3TO TMPOUCXOAUT B 3arojioBKE MeToma. MOXKHO NpeAacTaBUTh, 4YTO
CTemperatureController BHYTpH peanu3anuud (QyHKIHH Schedule HUCHOIB3YET,
HarpuMep, OO0BEKT Kiacca CPredictor (mpeacka3aTeidb 3HAYCHUS TEMIIEPATYpHI).
OTHOIIIEHUST 1IEJIOTO M YacTU TYT HU TPHU 4YeM, MOCKOJIbKY 3TOT OOBEKT HE BXOAMUT B
00BeKT CTemperatureController, a TOJbKO HCHOJB3yeTCS. B TUnmuMyHOM ciyyae
TaKO€ OTHOIIEHUE HCIIOJNH30BAHUS MPOSBISET CeOsl, €CIi B peain3alii KaKoro-Inoo
METOJ1a IPOUCXOTUT OOBSABICHUE JIOKATLHOTO 00BbEKTa HCIIOIb3yEMOT0 Kiacca.

3. 3apanme (5 6a/10B)

Jlng 3amauM MHAMBUAYAJIBHOTO BapuaHTa CO3JaTh MPOTPaMMYy, PEAIM3YIOLIYI0 OTHOLIEHHE
accolManuuy M 3aBUCHMOCTH . /[ BceX 3aKphITBIX IOJIEH OIPEAEIUTh METOJ YCTAHOBKHU
3HaYeHUH (IIpU HEJOMyCTUMBIX apryMeHTax Bo3Bpauarh «false» u BbIaBaTh TEKCT OMIMOKU
Ha DJKpaH) M MeToJl uTeHHs. Bce kiaccel crienyer HalelaUTb KOHCTPYKTOpaMu U
nectpykropoM. HeoO6XoumMo SIBHO peann30BaTh KOHCTPYKTOP KOIMUPOBAHUS U MEPETPY3UThH
OIepaTop NPUCBaUBAHUS

4. BapuaHTbI 3a1aHUil

1. Cozoams xknacc keaopam, unenvl Knacca — OIuHa cmoponsl. Ilpedycmompems 6 knacce
MemoObl BbIYUCTEHUSL U 8bl800A C8edeHUll O ¢husype — OUACOHANbL, NepuMemp, NIOUWAOs.
Coz0amb npouz800HbILL KIACC — NPABUTbHASL K8AOpaAmHas npuzma ¢ eévicomou H, dobasums 6
K1acc memoo onpeoenenus o0Ovema uaypsl, nepezpy3ums Memoobl paciema HIOWAoU U
6186004 ceedeHuli o Queype. Hanucamov npocpammy, 0eMOHCMPUpyOWy0 pabomy ¢ dmumu
karaccamu: oano N keadpamos u M npusm, Havmu Keaopam ¢ MAKCUMATbHOU HIOWAObIO U
APU3MY C MAKCUMATLHOU OUALOHATIBIO.



Jlo0aBUTh KJIacC OKPY)KHOCTh C 3aKPBITBIM TosieM paamyc. [IpemycmorpeTh B Kiacce
METO/IbI BHIYMCIICHHS M BBIBOJIA CBEICHUN O (urype — romanau, JIUHBL OKpyx)HOCTH. Co31aTh
NpOM3BOIHBIA Kiacc — cdepa, n00aBUTh B Kiacc METOJ ONpeaeieHus oObema (QUrypsl,
Heperpy3uTh METO/IbI pacueTa IO 1 U BBIBOJA CBEIEHHI O (uUrype.

Jlo6aBUTh METOA B KJIACC KBAApaT, KOTOPBIH M3MEHSET AJIMHY CTOPOHBI B 3aBUCUMOCTH
OT MepeJaHHON BIMCAHHOW OKPYXHOCTH.

Jlo6aBUTh accoIMalMI0 TpaBHJIbHAs TNPSMOYrojibHas Npu3Ma BOHcaHa B cdepy. B
BBIBOJIC CBEICHHIA O MPU3ME BBIBOIUTH HH(POpMAIHIO O chepe.

2. Coz0ams Knacc mpeyeoabHuK, 4ieHvl Kiacca — OIuHbl 3-x cmopon. Ilpedycmompems 6
Kaacce Memoobl NPOGePKU CYWeCmB08aHUs MPeYy20IbHUKA, BbIYUCIEHUS U 8blB0OA C8EOEHUU O
Queype — OnuHvLl CMOPOH, Yervl, nepumemp, niowadsb. Coz0amv NPOU3BOOHBIU KIACC —
PABHOCMOPOHHULL MPEY20TIbHUK, Nepecpy3ums 6 KIAcce NPOBepPKY, ABNIAeMCs i MpeyeoibHUK
PABHOCMOPOHHUM U Memoo  6vieoda ceedeHull o ¢ueype. Hanucamv npoepammy,
0eMoHcmpupyowylo pabomy c¢ kiaccom: odawo K mpeyeonvhukoe u L paenocmoporHux
MpPeyeoIbHUKO8, HAmu  CpedHiolo niowaos 011 K mpeyeonvbnukos u  Hauboavbuiuil
PABHOCMOPOHHUL MPEY2OTbHUK.

Cozpath KilacC OKPYKHOCTb € 3aKpbITBIM IojeM paguyc. IIpemycmorpers B Kiacce
METO/IbI BBIYHMCIICHHUS ¥ BBIBOJIA CBEJICHHH O (pUType — Miiomnia i, JUIMHEl OKPY>KHOCTH.

Jlo6aBUTh METOJ B KJIACC PABHOCTOPOHHMM TPEYroJbHUK, KOTOPBIM H3MEHSET AJIUHY
CTOPOH B 3aBUCUMOCTH OT IIEPEAAHHON BIIMCAHHOW OKPY>KHOCTH.

Jlo6aBUTh accolMalMi0 TPEYrOJIbHUK BIUCAaH B OKPYXHOCTb. B BbIBOjE CBeneHUil o
TPEYroJibHUKE BBIBOAUTH MH(OPMAIUIO 00 OKPY>KHOCTH.

3. Coz0amv Kaacc OKpys#cHOCmb, yjieH Kiacca — paouyc R. I[Ipedycmompemsv 6 xnacce
MemoObl 8bIYUCTIEHUS. U 66004 C8e0eHUl O Gueype — niowaou, oaunsl okpyscHocmu. Cozoamoe
NPOU3BOOHDBLIL KAACC — KPY2ablil NPSAMOU YUTUHOP C 6blcomou h, 0obasums 6 Kiacc Memoo
onpeoeneHus obvema Queypul, nepecpy3ums mMemoosbl paciema niowaou U 8ble00ad C8eOeHUll 0
Queype. Hanucamv npocpammy, OemoHCmpupyiowyro pabomy ¢ Kiaccom: 0anHo N
oKpyoicHocmeti u M yununopos, Hatimu OKpPYICHOCHb MAKCUMATbHOU NIOWAOU U CPeOHUT 00bem
YUIUHOPOS.

Co3nate Mpou3BOHBINA Kilacc — cepa, J00aBUTh B KJIacC METO OIpeaeneHust oobeMa
burypsl, neperpy3suTb METOAbI pacyeTa IJIOIAAN U BBIBOJIA CBEACHUM 0 Qurype.

Jlo6aBUTh accolMalMio HMIMHIpP BOMcaH B cdepy. B BbIBoJe cBeneHH O LUIMHApE
BBIBOJIUTH UH(pOpMaIuIo o chepe.

Co3aath Kj1acc NpsIMOYTOJIBHUK, YJIEHbI Kiacca — JUIMHBI CTOpPOH a U b. [IpenycMoTpeTsb
B KJlacCe METOJbl BBIUMCJIEHMSI U BBIBOJA CBEIEHUN O (QUrype — AJIUHBI CTOPOH, JUAroHajiew,
nepUMeTp, momaas. JJo0aBuTh METO, KOTOPBIM U3MEHSIET AJTUHY CTOPOHBI b B 3aBUCUMOCTH OT
MEPENAHHON BIMCAHHOW OKPY>KHOCTH.

4. Coz0ams kaacc keadpam, yjeHvl Kiacca — OauHa cmopoHwl. Ilpedycmompems 6 knacce
MemoObl 8bIYUCTEHU U 6b1600a C8edeHUll 0 ¢hueype — Ouazouanel, nepumemp, NIOUWAOL.
Coz0amb npousBoOmHblll KIACC — NPAGUIbHAAL nupamuoa ¢ anogemou h, oobasumsv 6 Kiacc
MemoO onpedeieHus obvema ¢hueypul, nepespy3ums Memoovl pacyema niowaou U 68004
ceedenutl o gueype. Hanucamo npoepammy, oemoncmpupyrowyio pabomy ¢ kiaccom: oano N
keéaopamos u M nupamuo, Halumu Keaopam ¢ MUHUMANIbHOU NIOWAObIO U KOIUYEeCME0 NUPAMUO
¢ 8bicomotl bofee uucia a (a 6600ums).

Co3mare Kjacc OKPY)KHOCTb C 3aKpBITBIM moseM paauyc. Ilpegycmorpers B kiacce
METO/IbI BHIUMCIICHUS U BBIBOJIA CBEJIEHUM O (urype — miomaau, JUIMHel okpykHOoCcTH. Co31aTh
MPOU3BOJHBIA Kilacc — cdepa, N00aBUTH B KJacC METOJ ONpeneseHus oO0bema (Urypsl,
Heperpy3uTh METOJbl pacyera IJIOUIaJd U BBIBOJA CBEICHHHA O Qurype.



Jlo6aBUTh METOJ B KJIacC KBaapaT, KOTOPBIA U3MEHSET JUIMHY CTOPOHBI B 3aBUCUMOCTH
OT MepeAaHHON OMUCAHHOW OKPY>KHOCTH.

Jlo6aBUTh accouuMalliio NpaBWIbHAs MMpaMua BIrcaHna B cpepy. B BrIBosie cBeneHuii o
npu3Me BBIBOJIUTH HH(POpMALIHIO 0 cdepe.

5. Coz0amb Knacc uemvlpexyeOnbHUK, UJeHbl KIACCAd — KOOPOUHAMbL 4-X mouex.
Ilpedycmompemn 6 Knacce memoowvl RPOBEPKU CYUECHBOBAHUS YeMbIPEXY2ONbHUKA GbIYUCTEHUSL
u evigooa ceedeHull 0 ¢ueype — OaUHBL CMOPOH, Oud2OHAKel, nepumemp, NiIOWAOb.
Coz0amv  npousBoOHbINl KIACC — NAPALIELOSPAMM, NPedyCMOmMpems 8 Kiacce Npo8epKy,
aengemes AU Queypa napannenoepammom. Hanucamv — npoepammy, — 0eMOHCMPUPYIOUWYIO
pabomy ¢ kiaccom: oano N uemvipexyeonrvhukos u M napannenocpammos, Haumu CpeoH
naowaob N uemvlpexy2onbHUKO8 U NAPANNENOSPAMMbL  HAUMeHbued U  Hauboavuuel
niowaou.

CoznaTh KJIacCc OKPYKHOCTb C 3aKpBITBIM IosieM paauyc. IIpenycMoTpers B Kiacce
METO/TbI BRIYHCIICHUS ¥ BBIBOJIA CBEJICHUH O (hUTYpe — TUIOIIA U, JIITUHBI OKPYKHOCTH.

Jl06aBUTH METOA B KIIACC OKPY>KHOCTb, KOTOPBIA M3MEHSET paguyC B 3aBUCUMOCTU OT
NepeJaHHOTO OIMCAHHOTO apaJuIeIOrpaMMa.

Jlo6GaBuTH accolMalrio OKPYKHOCTh BIIMCaHa B MapauieniorpaMm. B BbIBojIe cBelleHUH O
napasuiesIorpaMMe BBIBOAUTH HH(OPMALIHIO 00 OKPYKHOCTH.

6. Coz0amb Knacc mpeyeonrbHUK, 4ieHvbl Klacca — KOOpOUHamvl 3-X MOUeK.
Ilpedycmompemsv 6 Kiacce memoObl NPOSEPKU CYUJeCMBOBAHUSL MPEY2OIbHUKA, GbIYUCTCHUS.
u 6v1800a ceedeHuli 0 @ueype — OaUHbL CMOPOH, Yeavl, nepumemp, niowads. Cozdamb
NPOU3BOOHBLIL KIACC — PABHOCMOPOHHULL MPEY2ONbHUK, NPedyCMOmpems 6 Kiacce nposepKy,
ABNAEMCA U MPEY2ONbHUK PABHOCMOPOHHUM. Hanucamv  npoepammy, O0emMOHCMpupyiouyio
pabomy ¢ knaccom: Odamo N mpeyeonvHuxos u M pagHoCmMoOponHUX —MPeyeONbHUKOS,
gvigecmu Homepa 0OUHAKOBLIX MPEY2OIbHUKOS U PABHOCIOPOHHUL MPeY2ObHUK ¢ HaUMeHbULell
Meouanoi.

Jl06aBUTH KjlacC OKPYKHOCTb C 3aKpbIThIM IosieM paauyc. IIpenycmorpers B Kiacce
METO/IbI BBIYHUCIICHUS ¥ BBIBOJIA CBEJICHUH O (pUrype — miomia i, JUIMHEl OKPY>KHOCTH.

Jlo6GaBuTh accolualuio TPEyrojbHUK BIHMCAH B OKPY)KHOCTb. B BbIBOJE CBEIEHHUI O
TPEyroJbHUKE BBIBOAUTH MH(OPMAINIO 00 OKPYKHOCTH.

JloGaBuTh MeETOA B KJacC pPaBHOCTOPOHHUM TPEYroJbHUK, KOTOPBIM H3MEHSET
KOOpJMHATHI IBYX TOYEK M ONMMCAHHYIO BOKPYI TPEYTOJbHUKA OKPYKHOCTH B 3aBUCUMOCTH OT
NepeJaHHON BIIMCAHHOM OKPYKHOCTH.

7. Co30amb Kiacc NPAMOY2ONbHUK, UYleHbl Kildccd — OAuHbl CmopoH a u b.
Ilpedycmompems 6 Kacce memoobl 8bIYUCTIEHUS U 8bIB00A C8OEHUlL O hucype — ONIUHbI CHOPOH,
ouaeonanet, nepumemp, niowaos. Coz0ams NPOU3800HbIN KIACC — NAPALIENeNnUned ¢ blCOMOoU
¢, 00basumsv 6 Kiacc memoo onpedeieHus obvema ¢hucypul, nepezpy3ums mMemoosbl pacuema
nuowaou u 8vleooa ceedeHutl o pueype. Hanucamoe npocpammy, oemoncmpupyrowyio pabomy
¢ kaaccom: oOanwo N npamoyeonvrHuxkosé u M napannerenunedog, Haumu KOIUYECMBO
NPAMOY2ONbHUKOS, V KOMOPbIX Niowadb 0o01bule cpedHel NIoWaou Npamoy2oibHUKO8 U
Koauyecmaeo Kyooe (6ce pebpa pashwi).

Jlo6aBUTh KJacC OKPYKHOCTh C 3aKpBITBIM IosieM paauyc. IIpenycmorpers B Kiacce
METO/Ibl BBIYMCIIEHUS U BbIBOJIA CBEACHHM O (pUrype — IIomaan, JIIMHbI OKpY>KHOCTH. J{00aBUTH
METOJ B KJIACC MPSIMOYTOJbHHUK, KOTOPBIH H3MEHSIET JIMHY CTOPOHBI b B 3aBUCHUMOCTH OT
MEepPETAHHON BIMCAHHOW OKPY>KHOCTH.

Jlo6aBuTh accolManuio THapajienenunes] BnucaH B chepy. B BbiBonme cBeneHuit o
napaieNenumne e BHIBOIUTh HH(opMaIHio o chepe.



8. Cozoams Knacc oxkpyscHocms, uieH Kiacca — paouyc R. Ilpedycmompems 6
Kaiacce mMemoobvl 8bIUUCTEHUS U 8b1800A CBEOCeHULl O hueype — NIowaou, ONUHbL OKDYHCHOCHIU.
Co30amb npou3z8o0Hslll K1acc — KOHYC ¢ 8blcomotl h, 006aeums 8 Kiacc memoo Onpeoeenus
obvema @ueypol, nepecpysums memoobl pacuema naowaou U 6vie00a ceedeHull o gueype.
Hanucamo npoepammy, demoncmpupyrowyio pabomy c knaccom: oano N oxpyocnocmeti u M
KOHYCO8, HAUMU KOIUYECMBO OKPYJICHOCMEl, ) KOMOPbIX NIOWA0b MeHbule CpeoHell
NIOWAOU BCeX OKPYICHOCMEl, U HAUbOIbWULL N0 00bem)y KOHYC.

Coznare MpOM3BOAHBIN Kiacc — cdepa, 100aBUTh B KIIACC METOJ ONpEACIeHHsT 00bema
(Gurypsl, meperpy3uTh METOJbl pacueTa IUIOMIAAN U BBIBOJA CBEACHUU O (urype.

JloGaBuTh accolmalyio KOHyc BIucaH B cdepy. B BbBoje cBeneHHil O LMIMHAPE
BBIBOAUTH UHPOPMALIUIO O cepe.

Co3pmate Kiacc MNPSAMOYrOJIBHHMK, WICHBI Kiacca — JUIMHBI CTOPOH a H b.
HpeI[YCMOTpeTB B KJIaCC€ MCTOAbI BBIYMCIICHUA U BbIBOJA CBC,HCHI/II\/‘I (6} (blxlrype — MJIMHBI CTOPOH,
JIMaroHallel, mepuMeTp, iomanb J[00aBUTh METOJ, KOTOPBId M3MEHSET JJIMHY CTOPOHBI b B
3aBHCUMOCTH OT II€PEIaHHON ONHCAHHON OKPYXHOCTH.

9. Co30amb Knacc uemvlpexy2olbHUK, YleHbl KIAccad — KOOPOUHAmbl 4-X mouex.
Ilpedycmompems 6 Kacce memoobl 8bIYUCTIEHUS U 8bIBO0A C8OeHUlL O hucype — ONIUHbI CHOPOH,
ouaeonanet, nepumemp, niowads. Co30amv npou3BOOHbIL KIACC — PAGHOOOUHAS mpaneyus,
npedycMompenms 6 Kidacce nposepKy, Aeisemcs au gueypa pasnobounot mpaneyuei. Hanucamo
npocpamMmy, OeMoHcmpupylowyio pabomy ¢ kiaccom. oano N uemvipexyeonvuuxkos u M
mpaneyuil, — HAUMU MAKCUMATIbHYIO — NIOWAOb  Yemblpexy2OlbHUKO8 U KOJAUHeCmE0
YUembIpexy20IbHUKO8, UMEIOWUX MAKCUMATbHYIO Niowadb, U mpaneyuro ¢ HaumeHvbuiell
OUA2OHATIBIO.

CozpaTh KJ1acc OKpPYKHOCTb C 3aKpBITBIM IosieM paguyc. IIpenycMorpers B Kiacce
METO/IbI BBIYHUCIICHHUS ¥ BBIBOJIA CBEJICHH O (pUType — IIomia i, JUIMHEI OKPY>KHOCTH.

Jl06aBUTh METOJ B KJIACC OKPY)KHOCTb, KOTOPBIA M3MEHSET PaJAuyC B 3aBUCUMOCTH OT
NIEPENAHHON OIMCAHHOM TPAIECLVH.

Jlo6aBUTh accoLMalMI0 OKPY)KHOCTh BIIMCAaHa B Tpamenuio. B BbIBoje cBeneHMH O
Tparey BEIBOJUTH HHPOPMaLKIO 0 chepe.

10. Coz0amw knacc pagHoCcmopoHHU MpPeyeoNbHUK, YleH K1acca — ONUHA CMOPOHDL.
IIpedycmompems 6 Knacce memoobl GbIYUCIEHUSL U 8bI600A CBEOEHUL O ueype — nepumemp,
naowaos. Cozoams npou3BoO0HbIL KIACC — NPAGUIbLHAS MPeyeoibHas npusma ¢ evicomot H,
0obasums 6 K1acc memoo onpeoeienus obvema Queypul, nepezpysums Memoovl paciema
niowaou u 6vleoda ceedeHuli o ueype. Hanucamov npocpammy, Oemoncmpupyiouyio
pabomy ¢ knaccom: Oano N mpeyeonvnukos u M npusm. Hatimu  Kkonuvecmeo
MpPey2oNbHUKOS, )y KOMOPbIX NA0WAOb MeHbUe CpeoHell NAoWaou mpey2oibHUK08, U NPU3My C
HaUOONLUUM 0OBEMOM.

Jlo6GaBuTH Kjlacc OKPY>KHOCTb C 3aKpbIThIM IosieM paauyc. [IpegycMorpers B Kiacce
METO/IbI BHIUMCIIEHUS U BBIBOJIA CBEJIEHUM O (urype — miomaau, JUIMHel okpykHocTH. Co31aTh
IPOU3BOJHBIA Kiacc — cdepa, N00aBUTh B KJacC METOJ ONpeleleHus oO0bema (Urypsl,
Heperpy3uTh METOJbl pacuera IJIOMIAT W BBIBOJA CBEIACHHUH O Qurype.

Jlo6aBUTh METOA B KJIACC PAaBHOCTOPOHHUM TPEYroJbHUK, KOTOPBIM H3MEHSET NJIUHY
CTOPOH B 3aBUCHMOCTH OT IE€pPEAAHHON BIMCAHHON OKPYKHOCTH.

Jlo6GaBuTh accouualvio NMpaBuibHas TpeyrojbHas Mpu3Ma BhnucaHa B cdepy. B BriBoae
CBEJICHUI O TIpU3Me BBEIBOAUTH HHGOpMAIIHIO 0 cepe.

11.Co30amv  xknacc mpeyeonbHuK, uieHvl Kidcca — OAUHblL  3-X  CHOPOH.
IIpedycmompems 6 Kiacce MemoObl NPOBEPKU CYUECMBOBAHUS MPEY2OIbHUKA, GbIYUCTEHUS.
u 6v1800a ceedeHuti 0 @ueype — ONUHbL CMOPOH, Yeivl, nepumemp, niowaods. Cozoamb



NPOU3BOOHBIU  KIACC — NPAMOY20NbHbIL MPEY2ONbHUK, NPEeOYCMOmMpems 6 Kiacce npoeepKy,
ABNAEMCA U MPEY20IbHUK NPAMOY20ibHbIM. Hanucame — npozpammy,  0eMOHCMpPUpYOWyIO
pabomy c xnaccom: oamo N mpeyeonvnuxos u M npimoy20onbHbIX MPey20ibHUKOS, HAUmU
MPeY2oNbHUK € MAKCUMANILHOU NI0WA0bl0 U NPAMOY20JbHbLIL MPEY20JbHUK ¢ HAUMeHbulel
2UNOMEHY30U.

CozpaTte KJ1acc OKpPYKHOCTb € 3aKpBITBIM IosieM paguyc. lIpenycMorpers B Kitacce
METO/IbI BBIYHUCIICHUS ¥ BBIBOJIA CBEJICHH O (pUrype — IiIomia i, JUIMHEl OKPY>KHOCTH.

Jl06aBUTh accOLUAIMIO IPSIMOYTOJIBHBIA TPEYTOJIbHUK BIIMCAH B OKPY>KHOCTb. B BbIBOIE
CBEJICHUI O MPSAMOYTOJILHOM TPEYTOJIbHUKE BHIBOJUTH HH(OPMAIHIO 00 OKPYKHOCTH.

Jlo6aBUTh METOA B KJIAcC IMPSIMOYTOJbHBIA TPEYrONBbHUK, KOTOPBI HM3MEHSET IUIMHY
OJIHOIO KaTeTa W TMIIOTEHY3bl M PAJUYyC OIMCAHHOM BOKPYI TPEYrOJBbHHKA OKPYXKHOCTH B
3aBUCHMOCTH OT IIEPEJaHHOM BIIMCAHHON OKPYKHOCTH.

12.Co30amv  knacc uemulpexy2onibHUK, UYleHbl KIAccad — KOOPOUHAMbL 4-X moueKk.
Ilpedycmompems 8 Kacce memoobl 8bIYUCTIEHUS U 8bIBO0A C8OeHUll O hucype — ONUHbI CHOPOH,
ouaeonanet, nepumemp, niowads. Cozoamsv nPou3BOOHLIL KIACC — K8AOpAm, npeoycmompentsv
68  Klacce  npogepky,  Aeisemca AU Queypa keadpamom. Hanucame npocpammy,
demoHcmpupyowyio pabomy ¢ kiaccom: 0ano N uemvlpexyeonvHukos u M keadpamos, uaiimu
Yemvlpexy20IbHUKU ¢ MUHUMAIbHOU U MAKCUMANbHOU NA0WAObIO U HOMEpPAd OOUHAKOBLIX
K68ao0pamos.

CozpaTe KJ1acCc OKpPYKHOCTb € 3aKpBITBIM IosieM paguyc. lIpenycMorpers B Kiacce
METO/IbI BBIYHUCIICHUS M BBIBOJIA CBEJICHH O (pUType — MIomia i, JUIMHEI OKPY>KHOCTH.

Jlo6aBUTh accolMalnio OKPYKHOCTh ONHMCAaHA BOKPYT KBajpara. B BbiBoje cBelneHuil o
KBaJ[paTe BHIBOJIUTH HH(OPMAIHIO 00 OKPY>KHOCTH

Jlo6aBUTh METO/ B KJIacC KBaJpaT, KOTOPBIN U3MEHSIET KOOPIMHATHI TPEX TOUYEK KBaJ(para
Y ONIMCAaHHYIO OKPYKHOCTb OT IIE€PEJaHHON BIIMCAaHHOW OKPYKHOCTH.

13.Co30amv  knacc mpeyeonvHUK, YjleHvl Klacca — OMUHbl  3-X  CMOPOH.
IIpedycmompemsv 6 Kiacce memoObl NPOGEPKU CYUWECMBOBAHUS MPEY2ONbHUKA, GbIYUCTEHUS
u 6vi800a ceedeHull o uaype — ONUHLL CMOPOH, Yenvl, nepumemp, niowjaov. Cozdamb
NPOU3B0OHbII KIACC — PABHOOEOPEHHbI MPEY2ONbHUK, NPeOyCMOmpems 6 Kiacce npoeepKy,
A6NAEMCA U Mpey20NbHUK pasHobeopennvim. Hanucamv npozpammy, OemMoHCmpupyowyo
pabomy ¢ kaaccom: 0ano N mpeyeonvHukos u M pasnobeopenHbIX mpeyeonrbHUKos, Haumu
cpedHiolo niowads 0nsi N mpey2onbHUK08 U PABHOOEOPEHHbINl MPEY2ONbHUK ¢ HAUMeHbulell
naouwaowio.

Co3marh Klacc OKPYKHOCTb C 3aKpBITBIM mojieM pazauyc. IIpenycMorpers B Kitacce
METO/bI BBIYHUCIICHHUS M BBIBOJIA CBEJICHUM O (pUrype — miomia i, JUIMHBl OKPY>KHOCTH.

Jlo6aBuTh accouuanuio paBHOOEAPEHHBIM TPEYroJbHUK BIHCAaH B OKPYXHOCTh. B
BBIBOJZIE CBEICHUI O PaBHOOEAPEHHOM TPEYTOJIbHUKE BBIBOJUTH HH(POPMALIHIO 00 OKPYKHOCTH.

Jlo6aBuTh METO/ B KJIacC PaBHOOEIPEHHBIN TPEYroJbHUK, KOTOPBIM HU3MEHSET UIMHY
OCHOBAaHMSA U PaAMYC OKPYKHOCTH OINMCAHHOM BOKPYT PaBHOOEAPEHHOI'O TPEYrOJIbHUKA B
3aBUCUMOCTH OT NIEPEJaHHON BIIMCAHHOM OKPYXHOCTH.

14. Coz0ams knacc xeadpam, uieH Kiacca — OaUHA cmopouwl. Ilpedycmompems 6
Kaacce Memoobl 8bIYUCTIeHUs. U 8b1800A C8EOeHUll 0 (ucype — nepumemp, niowadsb, OUASOHATb.
Coz0amb npouzeo0Hblll Klacc — KyO, 000asumv 6 Kiacc Memoo onpeoenenus o006vemda
Queypol, nepezpyzums Mmemoovl paciema NIOWAOU U 8bl800a ceedenull o Gueype. Hanucams
npocpammy, 0emoHcmpupyrowyio pabomy ¢ kiaccom: oano NI xeaopamos u N2 «ky6os.
Haiimu cpeonioro nnowaowv keadpamos u koauuecmeo Ky606 ¢ Hauboavuel niouaobio.



Co3marh Kjacc OKpPYXHOCTb C 3aKpbITHIM MoyieM paauyc. [Ipemycmorpers B Kiacce
METO/Ibl BHIYMCIICHHS M BBIBOJIA CBEICHUN O (urype — ruomaau, JIHHBL OKpyx)HOCTH. Co3/1aTh
NpOM3BOIHBIA Kiacc — cdepa, n00aBUTh B Kiacc METOJ ONpeaeieHus oObema (QUrypsl,
Heperpy3uTh METOABI pacueTa IUIOUIAJW M BBIBOJA CBeIEHHMH O durype.

Jlo6aBUTh METOA B KJIACC KBAApaT, KOTOPBIH M3MEHSET AJIMHY CTOPOHBI B 3aBUCUMOCTH
OT TepeAaHHON OMMCAHHOW OKPYXHOCTH.

Jlob6aBuTh acconmanuio Kyo BmmcaH B cdepy. B BbiBoje cBeneHuil o KyOe BBIBOAHMTH
uHopmanuio o chepe

15.Co30amv Knacc uemwlpexyeonivbHUK, 4YleHbl KIAccad — KOOPOUHAMbL 4-X mouex.
Ilpedoycmompemn 6 knacce memoobl bIYUCTEHUSL U 8b1800A C8eOeHUll O (hucype — ONUHbL CMOPOH,
Oouazonanet, nepumemp, niowadsb. Coz0ams NPou380OHbII K1ACC — pPOMO, npedycMompems 6
Kaacce npogepky, sensemcs au gueypa pombom. Hanucamo npoepammy, demoncmpupyrowyio
pabomy c¢ osmumu Kiaccamu: OarHo N uemwvipexyeonbHukoé u M pomb6oe, Haumu
Yemulpexy20IbHUK C MUHUMATbHLIM NEPUMEMPOM U CPEOHIOI NIOWAdb pOMOO8.

Co3marh KJIacC OKPY)KHOCTb C 3aKpBITBIM TOJIeM paauyc. [IpemycMoTpers B Kiacce
METO/IbI BBIYHMCIICHHUS M BBIBOJIA CBEJICHH O (pUType — MIomnia i, JUIMHEI OKPY>KHOCTH.

J106aBUTh METOJ B KJIACC OKPY)KHOCTh, KOTOPBIA M3MEHSET PAJUyC B 3aBUCHMOCTH OT
NepeaHHOTO OIMMMCAHHOTO poMOa.

J106aBHUTh accolMAIMI0 OKPY)KHOCTh BIMcaHa B pomO. B BbIBozme cBeieHuil 0 pomobe
BBIBOAUTH HH(GOPMAIIHIO O cepe.

5. KoHTpoJsibHbIE BONPOCHI

1. B cimyyae peanvzaniyd OTHOIIEHUS UCIIOIb30BaHUS KaK MOXKET OBITh
nepeaana naHpopManus o0 UCIOIB3YeMOM 00BhEKTE?

2. B ciyuae peanm3anuy OTHOIIEHUS aCCOIMAIMM KaK MOYKET XPaHUTHCS
uH(pOpMaIHs O CBSI3aHHBIX 00beKTax?

3. IlpuBectu 3 npumepa OTHOUIECHHS ACCOLIMAIUU.



