Bustet No20

Nel
Meroa rpaHUYHBIX 3JIEMEHTOB
JHenbra-pynknus upaka
[Ipexne, yeM MO3HAKOMHUTHCS C METOJOM TPAHMYHBIX 3JEMEHTOB, HAI0
omnpenenuTs (yHAaMeHTanabHOe perieHue. DOyHIaMEHTANIbHOE pEIlIeHHE TECHO
cBs3aHO ¢ jenbra -Qynkoumed — Jlumpaka. PaccMoTpuM  OCieoBaTeIbHOCTh
pacnpeieieHui CUIIbI, IPUJIOKEHHOM K OONbIION MIacTHHE
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Kaxnoe Takoe pacnpeiesieHue yI0BICTBOPSIET YCIOBHUIO
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CymmapHas cuiia, NPUIOKEHHAs K IUIaCTHHE paBHA 1.
IIpu yBenuueHun n o6IacTb, B KOTOPOM CHJIa OTJIMYHA OT HYJS,

yMmenbiaercsi. He crporo jgenbra - QyHKIHIO MOXHO ONPEACIUTH CICTYIOUHM
obpa3om:
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DTO MOYKHO TIOKa3aTh CICAYIOUIMM 00pa3oM:
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Kpome mpuBeneHHBIX BbINIE, JenbTa — (QYHKOUS eme oOiagaer
CJIEYIOUIMMHU CBOWCTBAMMU:

/ d(E—z)h(z) dx = h(E)

5(€—x) = H'(€—1) |

HenbTa — QyHKIMSA — Tpon3BoaHAs QyHKIMH X BUCAKH A
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JIBymMepHas aenbTa — (PyHKIMS BBOAUTCS CIEAYIOIINUM 00pa3omM
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OyHIaMEHTAIBHOE PEILICHUE
[TocTpoum (pyHIaMeHTaIBpHOE pellIeHre sl AByMEpHOTO ypaBHeHus Jlamaca.
Oto perienne HazbBaeTcs Takke Gpynkuus ['puna. Paccmotpum nBymepHoe
ypaBHeHue Jlamnaca
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OyHIaMEHTATBHBIM PEIICHHEM 3TOr0 ypPaBHEHHs HA3bIBAETCS PEIICHHE
ypaBHEHHUsI BUA
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Hano waiitn pemenue ypaBHenuss Jlarutaca B JByMepHO# obmactw,
HMMEIOIIIEE CUHTYJISIPHOCTh B Touke (&, 1).

OTO pelieHue J0JDKHO OBITh CUMMETPUYHO OTHOCHTENbHO TOYKH (&, M),
IIO9TOMY MBI BBEJEM MOJSIPHYIO CHCTEMY KOOPAMHAT C  LEHTPOM B TOYKE
CUHTYJISIPHOCTH, TOTAA
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Omnepatop Jlariaca 3anumiercst B BUIE
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Hus r > 0 8(§ - x,n - y)=0; yuuTsiBasg CUMMETPHIO 3aJa4M, YpaBHEHUE
MOYKHO 3aIicaTh B BUJIE
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OTO0 ypaBHEHHE MOXKHO PELIUTh MIPU MOMOIIM OOBIYHOTO UHTETPUPOBAHUA,
perieHue OyJaeT UMETh BUJ:
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Ora ¢ynknus cuHryinsipHa B touke r = 0. [lng Haxoxnaenus A u B
BOCIIOJIb3YEMCsI CBOMCTBaMU J1e/1bTa — (DYHKIIHH.
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3neck D — mro6as o6acts, coneprkariast Touky r = 0.

JI7isi OLIEHKHM WHTEPECYIONIMX HAC WHTETPajOB Mbl PACCMOTPUM IPOCTYIO
00J1aCTh — KPYT C IIEHTPOM B Touke I = 0 u paauycom € > 0 (CM. pUCYHOK).

ITpu nomomu Treopemsl I'puna — ["aycca oieHUM HHTETpai
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Mps1 npeoOpa3oBaii UHTErpaji Mo IJIOWAAN B MHTETPAJl MO TpaHMLE, T. K.

obmnacte D — kpyr, TO HOpMab n HanpaBjeHa o paguycy. OTcroa noryJaem:
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B nmpuHMMaeT mpou3BOJIbHBIC 3HAYCHHS, HO OOBIYHO TOJIAraeTcsi PaBHBIM
HYJII0, TAKUM 00pa3oM, pyHAaMeHTaIbHOE penieHue Ui ypaBHeHus Jlamnaca ans
JIBYMEpHOI 00651aCTH UMEET BU:
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AHanorn4HeIM 00pa3oM HaxoAuTCS (PYHAaMEHTAILHOE PELICHUE s
TPEXMEPHOT0 ypaBHEeHHMs Jlaruiaca, OHO UMEET BUI:
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MGTOI[ T'pPaHUYHBIX 3JICMCHTOB JJI I[BYMepHOﬁ 3aJa4du
PaccMoTpuM npuMeHeHHe MeToJa I'PaHUYHBIX 3JEMEHTOB JJIsi peIIeHUs
ypaBHeHus Jlammaca B aByMepHoil oOnactu. CHauana, Takke Kak B METOJE
KOHEYHBIX JIEMEHTOB, 3allMIIeM WHTETPajIbHOE YPaBHEHHE U MPUMEHUM TEOPEMY
I'puna — I'aycca:
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3arem npumeHuM TteopeMmy [puna — laycca eme pa3 kKo BTOpoMy
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B MeTome KOHEYHBIX
JJIEMEHTOB B KauecTBE BECOBOM (YHKIMM BbhIOMpanachk OAHAa U3 Oa3MCHBIX
GyHKIMA, KOTOPBIE HCIOJIB30BAIMCH IS ANMPOKCUMALIMKM PEIIeHus, (peuieHue
UCKaJOCh B BUJE pa3joXKeHUs Mo 0a3ucHbIM (QYHKIHAM). B MeTone rpaHuuHBIX
JJIEMEHTOB B KayeCTBE BECOBOM (YHKIMM HCHOJB3yeTcs (yHIaMEHTaIbHOE
pelieHue ypaBHeHus Jlaraca, momy4eHHOE BBIIIIE.
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Hcnonb3ys cBoiicTBa nennbra — QyHKIUH, TIOTYIUM:
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31ecr BMECTO WMHTErpaja Mo OO0JaCTH TONyYWIH 3HaueHHe (YHKIHU B
TOYKE, ¥ ypaBHCHUE TPUHUMACT BUJ:
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Taxum 00pa3oM, HHTErpaibHOE YpaBHEHUE 3aIMCHIBACTCS B BUJIE:
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OTO ypaBHEHHE COAEPKUT TOJBKO UHTETPAJIBI 110 TPAHULIE.
Ecnu touka (&, ) HaxonuTcs BHE €2, TO
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Ecmu touka (&, m) nexuT Ha rpaHUIlE OOJACTH, TO TEPBBIA WICH
IPEbIIYILErO YPABHEHHS 3aMEHAETCS BBIPAKEHHEM:
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OOBEKTHO-OPHEHTUPOBAHHOE MO/ICITMPOBAHUE
[Ipy KOMIBIOTEPHOM MOJEIUPOBAHUU CJIOXKHBIX CHCTEM C YCHEXOM
UCTIONIB3YIOTCSl O0BbEKTHO-OPUEHTUPOBAHHBIC SI3BIKH.

Brnagenne 0OBEKTHO-OPUEHTHUPOBAHHBIM SI3bIKOM IPOrpaMMHUpPOBaHuUsl  (HampuUMep,
Java) m goctynm k oOwmMpHONW OMOIMOTEKE pPECypcOB COCTaBISIOT HEOOXOIUMOE, HO He
JIOCTAaTOYHOE YCIIOBHE IS CO3AaHUsI OOBEKTHOM cucTeMbl. OueHb BaKHYIO POJIb B TPOIIECCE €€
pa3paboTKU UrpaloT aHAJIW3 W NPOEKTHMPOBAHUE CHCTEMBI C TOYKH 3peHHs OOBEKTHOU
METOOJIOTHH.

A60pesuarypa UML o3nauaer Unified Modeling Language (yHUGHIMPOBaHHBIN SI3BIK
MOJICTTUPOBAHUS). OITOT s3BIK TMPEICTaBISCT CO0OH cucTeMy OOO3HAYCHHH, KOTOpas
0a3upyercs Ha auarpaMMax M MpeJHa3HayaeTcs JUIsl MOJEIUpPOBAHMsS CHCTEM Ha OCHOBE
00BEKTHO-OPUEHTHPOBAHHOTO TTOIX0/1A.

+ Kak pacnpenenuts 00s3aHHOCTH MEXIy KiaccamMu M oObekramu? Kak JODKHBI
B3auMoJIeiicTBOBaTh 00BEKTHI? Kakue (yHKUMU BBIONHAIOT KOHKPETHBIE Kiacchl? ODTH
BOIPOCHI ABJISIOTCS ONPEIEIAIONIMMHU IPU pa3paboTKe cucTeMbl. HeKoTopble NpOBEpEeHHbIE
BpEMEHEM pellIeHHs] MpoOiieM, BO3HHKAIOMIUX B Tpolecce pa3pabOTKU, MOTYT ObITh (U
Ob1TH) chOpMyYITUpPOBaHBI B BUJIE Ha0Opa MPUHIIMIIOB, YBPUCTUK WM I1a0J0HOB (patterns)
— MMEHOBaHHBIX (POPMYII pereHHs poodIIeM, MO3BOJISIONINX CHCTEMAaTU3UPOBAThH POIIECC
pa3pabOTKN KOHKPETHBIX CUCTEM.

YHuduuupoBaHHbIi 361k MoxenupoBanuss UML

UML — 310 "3bIK U1 ONpeieNieHHs, BU3yalIU3allui U KOHCTPYHUPOBAaHUS apTe(aKToB
MpPOrpaMMHBIX cucTeM' DTO cucTemMa 0003HAaYCHUH (BKIIIOUYAs CEMAHTHKY), MpeIHa3HAYCHHAS
JUTS. MOJICITUPOBAHMSI CUCTEM Ha OCHOBE 0OBEKTHO-OPUEHTUPOBAHHOTO MOIX0/1A.

UML— 3T0 Ba)KHBII TTPOU3BOACTBEHHBIN CTaHAAPT UIsI OOBEKTHO-OPUEHTUPOBAHHOTO
MozenupoBanus. OH nosiBuics B 1994 rony B pesysibrare COBMECTHBIX ycwiui I'panu bByua
(Grady Booch) u [Ixuma Pymbaxa (Jim Rumbaugh) mo oO0beawHEHHIO WX MOMYJISIPHBIX
meTooB — Merona byda u OMT (Object Modeling Technique). Brocnenctsuu 3tu jaBe
MeTroaoJorus Ol 00benuHeHbl AiiBapoM Skobconom (Ivar Jacobson), cozmatenem merona
OOSE (Object-oriented Software Engineering). B oTBeT Ha 3ampoc rpynmsl IpOMBIIIICHHBIX
craugaptoB OMG (Object Management Group) 00 ONpeAeNIeHHH CTaHIAPTHOTO S3bIKA
MOJICIIUPOBAHMSI U OOLICTIPUHATON CUCTeMBbl 0003HaYeHUH B KayecTBe KaHauaara B 1997 rogy
ObLT TIpeacTaBiieH 361k UML.

I'pynma OMG cepruduuupoBana UML, KOTOpbIi kK TOMY BpeMeHH Jie-(paKTo MOTydnII
o00peHue  CHEelUalMCTOB MHOTUMX  KPYNHBIX KOMMaHW, MHOrue opraHusanuu,
CHEIUAIM3UPYIONIHECS Ha pa3padoTKe mporpaMMHOro obecredenus, u npousBoautenu CASE-
cpenctB Takxke npuHsuii UML. [1o3ToMy ¢ BBICOKOI BEPOSTHOCTHIO MOKHO YTBEPKAATh, YTO
ATOT S3bIK CTAHET MHUPOBBIM CTAHAAPTOM JUIs pa3paOOTUMKOB, aBTOPOB M INPOU3BOAMTENEH
CASE-cpencts.

[MomHoe omucanue cuctemsl o0o3HaueHnit UML moxxHO Haiit Ha Web-y3ne rpynmst
OMG no aapecy www.omg.org.



Jns  mpexacraBieHuss — apTeakToB  OOBEKTHO-OPUEHTHPOBAHHOIO  aHalW3a MU
INPOEKTHPOBAHUS CYIIECTBYET TOpSJIKa JAECATH pa3IMYHbIX CHCTeM-0003HaueHuil. Ora
cuTyanms 3aTpyAHseT 3((HEKTHBHOE COTPYAHHYECTBO MEXIY TpYINIaMH pa3padOTUHKOB,
oOyuenue u ucnonb3oBanue CASE-cpencts. ABropel UML— byu, fIko6con m Pymbax —
CO3MaMM  CTAaHAAPTU3UPOBAHHBIA,  OJECTAHTHBIA, BBIPA3UTEIBHBIH U  TUOKHH  S3BIK
MOJCIUPOBAaHUsI M TEM CaMbIM BHECIM 3HAUUTENIbHBIA BKJIAJ B pa3BUTHE OOBEKTHOU
TEXHOJIOTMH NMPOECKTUPOBAHMUSL.

UML— 3T0 s3bIK MOJENMPOBAHMs, @ HE PYKOBOJCTBO pa3pabOTUHMKa MO OOBEKTHO-
OPUEHTUPOBAaHHOMY aHAJIN3Y U MPOCKTUPOBAHUIO.

EcrecTBeHHO, MeTOJbI, MOJAEIM U CpEACTBA CO3IaHUA SPPEKTUBHBIX,
IPOTPaMMHBIX CHCTEM OyIlyT pa3BUBATHCA U B JanbHeimeM. OHaKo JIHIIb ceddac
CIEUAJIACTBI MTOJIy4YHIIM BO3MOKHOCTB ITOJIB30BAThCA €UHBIM s13bIkOM — UML.

AHanu3 U NPOEKTUPOBAHUE

JUis  co3maHusl TMPOTPaMMHOTO  MPHIIOKEHUS HEOOXOJMMO  OIucaTh
npobieMy W TpeOoBaHHS K cucreMme. OJrtanm aHanmsa (analysis) cocTouT B
UCCIIeIOBaHUM TPOOJIeMbl, a HE B MOUCKaxX MyTei ee pemenus. Hampumep, npu
pa3paboTke HOBOW WH(OPMAITMOHHOW CUCTEMBI JIJII KOMITBIOTEPHON OMOJIHOTEKH
HEOOXOIMMO  OmMHMcaTh  SKOHOMHUYECKHE  MPOIECChl, CBA3aHHBIE C  e€e
HCIOJIb30BaHUEM,

[Tpu pa3zpaboTke NMPUIOKEHUS HEOOXOJUMO TaKKe 00eCHeuuTh BBICOKUI
YpOBEHb M MOAPOOHOE OMHCAaHHE JIOTHMKU PpEHIeHMs], YJIOBJIETBOPSIOIIETO
TpeOOBaHMSAM K CHUCTEeME M HalaraéMblM OrpaHM4eHusiM. B  mpormecce
npoekTupoBaHus(design) OCHOBHOE BHHMaHHE  yAENACTCA  JIOTHYECKOMY
peleHno, 00ecTeYrBaloNIEMy BBIITOJTHEHHE OCHOBHBIX TpeOoBanuil. Hampumep,
KaKk Ha caMoM jeie OyaeT (pyHKIIMOHUpPOBaTh MH(POPMAIMOHHAS OUOIMOTEeUHAs
cucreMa? be3ycrnoBHO, MPOEKT MOXET OBITh PEaJr30BaH B BHJE AalapaTHBIX
CPEJIICTB ¥ MPOTPaMMHOI0 00eCTIeYeHHUS.

OOBEKTHO-OPHUEHTUPOBAHHBIN aHAIN3 U TPOSKTUPOBAHUE

OcHoBHas uaes 00bEKTHO-OPUEHTUPOBAHHOTO aHAIN3a M TPOCKTUPOBAHUS
(object-oriented analysis and design) cocToWT B paccMOTPEHHUH NPEIMETHON
00JaCTH U TOTUYECKOTO PEIICHUS 3314 C TOYKU 3pEHUS O0BEKTOB (MIOHATHH HIIN
CYIIHOCTEH).

B npouecce 00bEKTHO-OPUEHTHPOBAHHOTO aHAJIM3a OCHOBHOE BHUMAaHHUE
YACHSETCS] ONMPENCIICHUI0O W OINHUCAHWI0 OOBEKTOB (WJIM TIOHATHH) B TEpMHHaX
npeaMmeTHoi obnactu. Hampumep, B ciiydae OMONMMOTEYHON MH(POPMALMOHHON
CHUCTEMBbl CpEeIM TOHATHA JIOJDKHBI TPHUCYTCTBOBaTh Book(knura), Library
(bubmmoTteka) u Patron(kaueHr).

B nporecce 00BEKTHO-OPUEHTHPOBAHHOTO MPOCKTHPOBAHUS
OTIPENIeNIAIOTCS JIOTMYECKHE MTPOrPpaMMHbIE 00BEKThI, KOTOPbIE OyIyT peaaTrn30BaHbI
CpeACTBaMH OOBEKTHO-OPUEHTHPOBAHHOTO S3bIKa IMPOTPAMMHPOBAHUSA. OTH
porpaMMHBIe OOBEKTHI BKJIIOYAIOT B ceOs aTpuOyThl M Mertonsl. Hampumep, B
OMOIMOTEYHON cHCTeMe TTporpaMMHBIN 00BeKT Book MokeT comepkaTh aTpuOyT
title (Ha3BaHue) U MeTOA print (TIe4aTaTh)

W makoHen, B mpoliecce KOHCTpYHpOBaHuUA (construction) WM 0OBEKTHO-
OpPUEHTUPOBAHHO MPOrPaMMHUPOBAHUS (object-oriented programming)
oOecrieunBaeTcs peain3anus pa3pabOTaHHBIX KOMIIOHEHTOB, TaKHMX Kak Kiacc
Book Ha s3b1ke C++, Java. Smalltalk nim Visual Basic.



