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TEMA 1. IIpouecc pazpadoTku nHpopMannoHHoi cucreMbl. MeT010/10TUs1 pa3padoTKu
NporpaMMHoro obecnedyenusi. 'moxasi Merogos10rusi pa3padoTkm.

CnpaBka

YHUPHUIUPOBAHHBIA MpOLECC - O3TO IIUPOKO HCHOJIB3YEMBbIH HMTEPATUBHBIMA MpoIece
paszpabotku OO cucrem.

Kaxnasg wrepanus BKIIOYAEeT CBOM JTallbl aHANW3a, INPOCKTUPOBAHUSA, pealM3alluud H
3aBeplIaeTcs co3gaHueM paboueil YacTu CUCTEMBI.

He paccmarpuBaiiTe UTEpaTUBHBIM NMPOEKT B TEPMHUHAX IMOCIEAOBATEIBHOIO KU3HEHHOIO
LUKJIA

TEMA 2. Onucanne npeAMeTHON 00J1aCTH CHCTEMBI.

CnpaBka

[IpeamerHass obmacth — 3TO 4YacThb peaJbHOTO MHpA, pacCMaTpuBaeMas B paMKax
OIPEICNIEHHON IESITeIbHOCTH.

TEMA 3. Onpeneienne GyHKIHOHATBHBIX TPeOoBaHMii K cucTeme. {uarpamma
npeueneHToB. Onucanne ClieHApUeB HCIOJIb30BAHUS CHCTEMBbI.

Jladoparopnasi padora 1 Onpenesenue npeueaeHToB

CopaBka

[IpeueneHTsl - 3TO NOBECTBOBATEIbHBIE UCTOPUU 00 HMCHOJIb30BAaHUH CHUCTEMBI, KOTOpBIE
UCTIONB3YIOTCS JUIsl GOPMYITUPOBKU TPeOOBAHUIA.

OcHoBHast uiest COCTOMT B MCCIEA0BaHUU U (GOPMYIUPOBKE (PYHKIMOHAIBHBIX TPEOOBaHUN
IyTEM HaIIMCaHWsI UCTOPUH “U3 KU3HU CUCTEMBI .

I'maBubIli cueHapuii - B HEM onmuchIBaeTCs TUIHYHAS MOCJIEAOBATEIBLHOCTh JIEWCTBU,
OPUBOAAIIAs K YCIEUIHOMY 3aBEPIICHHIO CLEHApusi M YIOBJIETBOPSIONIas MOTPEOHOCTH BCEX
3aMHTEPECOBAHHBIX JHI. VMeHa ucCHoJHUTENed NPHUHIATO HAYMHATh C 3arjlaBHOM OYKBBI s
oOnerdenus ux uaeHtudukanuu. [loBTopsromuecs 1ecTBUS BBIACIAIOTCS KyPCHBOM.

ANbTepHATUBHBIA CLEHapUil - 37eCh YKa3bIBalOTCSI BCE OCTAJIbHBIE CLEHApPUM WJIM BETBH,
IIPUBOJSLINE U K YCIIEITHOMY M K HEYAAUHOMY 3aBEPIICHUIO NPELENCHTA.

3amanue

Ha ocHoBe ommcanust npeaMeTHONW 00iacTu, onpeaenuTh GyHKINOHAIbHbIE TpeOOBaHUS B
BUJIE IMarpaMMEbI ITPELEACHTOB, CO CIIeIU(HUKAIMEH, criennUKaIus JOJDKHA COJIEPKaTh: ONMCAHHE,
OCHOBHOT'O HCIIOJIHUTEJISI, OCHOBHOM CIIEHAapHUH, aJIbTEPHATHUBHbBIE CLIEHAPUHU, IIPU HEOOXOIUMOCTH
HOCTYCIIOBHS M IPEAYCIIOBHSI.

ITockonbky paboTa BBINOJNHSAETCS B KOMaHAAaX, TO KaXJbli YYAaCTHHK OINHCHIBAET CBOM
npeneaeHThl.  JlomycKkaeTess 4To TpeleNeHThl, pPeali30BaHHbIC Pa3sHBIMH YYaCTHUKAMH, OYIyT
BKJII04aTh (include) mim pacmupsrbes (extend) npereneHTaMu APYruX yYaCTHUKOB KOMAH/IbI.

TEMA 4. lnarpamMa KOHIENTYaAJIbHbIX Kj1accoB. luarpamma 00beKTOB.

Jlaboparopnasi padora 2 Co3ganue Mojae/ M NpeAMeTHOI 00J1acTH

CopaBka

Mopnens oroOpakaeT OCHOBHBIE (C TOYKM 3pEHUS MOJEIHUPYIOIIEro) KIacchl MOHATHUN
(KOoHIIENTyaJIbHBIE KIJIACCHI) MTPEAMETHOM 00IaCTH.



Mopaenb mpeIMeTHON 00J1aCTH — ATO BU3yaJIbHOE MPEICTABICHNE KOHIIENTYaIbHBIX KJIACCOB
WA 00BEKTOB PEIbHOTO MUPA B TEPMHUHAX MPEIMETHOM 00JacTH.

Ha s3pike UML Monens npeamMeTHOM 00J1acTy MpeCcTaBiseTcs B BUAC Ha0opa auarpamm
KJIACCOB, HA KOTOPBIX HE ONPE/IeNICHbl HUKAKUE ONEpaIiu.

3amaHne

Omucartb MOACJIb HpeHMeTHOI\/JI 06HaCTI/I B BUJIC AUarpaMmbl KJIIaCCOB.

Kaxaplii y4aCTHUK KOMaHIIbI CO34aéT IUarpaMMmy KIJIACCOB Ui CBOMX IIPCIEJCHTOB W3
npebIayInei 1abopaTopHOi pabOTHI.

JlomycKaeTcst 4TO JUarpaMMbl Pa3HbIX YYaCTHUKOB OYIYT COACPIKATh OJHHU U T€ )KE KIIACCHI.

Pa60Ty KCJIATCIIbHO BBIINIOJIHATH COBMCECTHO, ‘ITO6BI KJIaCChl OTpaXaromue OAHU U TC KC
HOHSTHS PeaIbHOr0 MUPa OBbLIM COTJIACOBAHBI Y BCEX YYACTHUKOB KOMAH/IbI.

TEMA 5. CuctemMHasi quarpaMma 1nocJjeioBaTebHOCTel

JlaboparopHasi padora 3 Co3gaHue CHCTEMHBIX JHATPAMM MOCJIEA0BATEIbHOCTEH

CupaBka

CucteMHble auarpamma nocienoBaresnbHocTel (sequence diagram) — 3T0O OBICTPO U JIETKO
co3/1aBaeMblil  apTe(akT, WITIOCTPUPYIOIIUH BXOJHBIE M BBIXOJHBIE COOBITHS, CBS3aHHBIE C
pa3pabaTbIBa€MOi CUCTEMOIA.

WcxoaHapIMyU TaHHBIMU JUISL CO3/IaHUSI CUCTEMHBIX AMarpamm IOCJI€I0BaTENIbHOCTH CIIYKaT
OIKCaHMsI IPELEACHTOB U CUCTEMHBIE COOBITHS.

Ha cucremHoli nuarpamme mocCiae0BaTEIbHOCTEN Ul OIpPENEIEHHOIO XoJa COOBITHM
(cueHapusi), ONMCAHHOIO B HPELEAEHTE, OTOOPAKAIOTCS BHEIIHUE MCIOJHUTEIH, KOTOpbIE
B3aMMOJICHCTBYIOT HEIIOCPEJCTBEHHO C CUCTEMOM, caMa cUCcTeMa (KaK «UEpHBIN SLIUK»), a TaKkKe
CHCTEMHbBIE COOBITHS, MHULIMUPYEMbIE UCIIOTHUTEISIMH.

[Topsanok coOBITUH JOMKEH COOTBETCTBOBAaTh MX IOCJIEOBATEILHOCTH B ONHCAHUU
IpeLeIeHTa.

Bpewms Ha nuarpaMmme nocie10BaTebHOCTH U3MEHSETCS] CBEPXY BHU3.

3amanne

C momompl0 JIuarpaMmbl TIOCIIEOBATEILHOCTEH OMUCATh TOTOKH COOOIIEHUN MEXIy
JEUCTBYIOIUMHU JIMAMHA U CUCTEMOM.

JluarpaMMa TOCJEIOBAaTEIbHOCTh CO3MAa€TCS JUIsl OCHOBHOTO CIICHApusi, W Ui HamOoJee
CYILIECTBEHHBIX AJIbTEPHATUBHBIX CLICHAPUEB.

Kaxnaplii ydacTHMK KOMAaH[bI, CO3JAET auarpaMMbl JUIsi CBOHUX CILIEHAapHEB, W3 MEPBOU
1a00paTOPHOIA.

BrInosHUTE OnucaHus onepanuin.

TEMA 6. Jlornyeckasi apxutekrypa u npuHuun MVS

CnopaBka

Jlormdeckast apXUTEKTypa OINUCHIBAET CHCTEMY B TepMUHAX €€ MNPHHIUIHATHHON
OpraHMu3ally B BUJE YPOBHEH, MAKETOB (IIPOCTPAHCTB UMEH ), TPOTPAMMHBIX KJIACCOB U MOJCHCTEM.

Ona Ha3bIBaeTCs JIOTUYECKOM, MOCKOIBKY HE OMpeNeisieT CocoObl pa3BEPTHIBAHUS ITHX
3JICMECHTOB B PA3JIMYHBIX OINCPAIMOHHBIX CUCTEMAX WJIKM Ha CbI/I?,I/I‘IeCKI/IX KOMIIBIOTEPAX B CE€TU (3TO
OTHOCHUTCS K apXUTEKType pa3BEPTHIBAHUSA).

YpoBeHb— 3TO KpyIHOMACIITa0HAs TPYIINA KJIACCOB, IMAKETOB WJIM IOJCHCTEM, UMEIOIIIX
CXO/IHbIe 00S3aHHOCTH Uil OOJIBIIMHCTBA aCIEKTOB CHUCTEMbI. YPOBHHM OPTaHU3YIOTCS B TPYIIIBI
(Hanmpumep, ypoBeHb HHTEp(elica Mmoabp30BaTes).



e Uutepdoeiic mompzoBaTens

e VYpOBEHb NPWIOKEHUS WM OOBEKTOB IMPEIMETHOH OOJIACTH - MPOTrpaMMHBIE OOBEKTHI,
NPECTABISIOMINE TOHATUS TPEAMETHOW 00JacTd W 00ECIeYMBAIOIIUE BBITOJHEHHUE
TpeOOBaHUH K CHCTEME

e VYpOBCHb TEXHUYECKUX CIYKO - OOBEKTBI W TOACHUCTEMBI OOIIero Ha3HAYCHUS,
o0OecreunBarONINe TOICPKKY B3aUMOJICHCTBUSL ¢ 0a30if JaHHBIX WJIA JKYpHAJOB
perucrpanuu omuOOK. ITH CIYKObI OOBIYHO HE3aBHCHUMBI OT NPHIIOKEHHS, ¥ UX MOYKHO
MOBTOPHO HCIOJIb30BATH B HECKOJIBKHX CHCTEMAX.
B k€cTKO CTPYKTYpHPOBaHHOW MHOTOYPOBHEBOW apXHUTEKType OOBEKTHI KKIOTO YPOBHSI

MOTYT BBI3BIBATh CITY)KOBI TOJIBKO YPOBHSI, PACIIOJIOKEHHOTO HETTOCPEICTBEHHO IO/ HUM.

TEMA 7 Mojesib npoekTupoBaHusi. J{luarpaMmspl B3anMo/ieiicTBHs (I0CJIe10BaTeILHOCTEH U
KOMMYHHUKALMA)

CopaBka

B cocraB s3pika UML BxoasT o0o3Ha4YeHHs A qUarpaMM B3auMoJeircTBUil (interaction
diagrams), ucrnonb3yemsbIX JUIs JUHAMHYECKOTO MOJEIUPOBAaHUS 00bEKTOB. OHU HIUIIOCTPUPYIOT
B3aUMO/ICHCTBHS O0BEKTOB C MTOMOIIBIO COOOIIICHHIA.

TepmuH nquarpaMma B3auMOJICHCTBHS UCIOIb3YETCs B KaUeCTBE 0OIIEro Ha3BaHUs il ABYX
CJIEYIOIINX KOHKPETHBIX TUIIOB TUarpamm:

e Jluarpammsl mociezoBarenbHOCTeH (sequence diagram)
e JlmarpamMMbl KOMMYHHKauu (communication diagram)

JlaboparopHasi padora 4. Co3ganue 1uarpaMM KOMMYHHUKAIUI

CrpaBka

JlnarpaMmMbl KOMMYHUKAIIMK WJUTIOCTPUPYIOT B3auMoJieiicTBue 00beKkToB B hopmare rpada
wiu cetu. [Ipu 3TOM 00BEKTHI MOTYT pa3MellaThesl B IFOOOM MECTE AUarpaMMbl.

3amanne

C nomouipio AuarpaMMbl KOMMYHUKAIMK 0TOOPa3sUTh B3auUMOIEHCTBHE OOBEKTOB B CUCTEME
JUISL BBITIOJIHEHHSI CUCTEMHON (DYHKIIMH.

JlnarpamMma KOMMYHHKAIMM co37aércs s KaKJ0M CUCTEMHOM (DyHKLMH BCEX auarpamm
NOCJIEeI0BATENbHOCTEN, U3 MpebIyIIel 1a00paTopHOil.

Kaxxnplif yyaCTHMK KOMaH[bl, CO3/a€T IUarpaMMbl JUIsl CUCTEMHBIX (DYHKIMHA CO CBOMX
JarpaMm nocienoBarenbHocTeld. OIHaKO JOMYCKAeTCsl YTO HEKOTOpbIe CUCTEMHBIE (DYHKIIMU Oy TyT
COBMAJIaTh, HEOOXOAMMO CTPEMUTHLCS YTOOBI MX peanu3anus Oblja OJUHAKOBON y BCell KOMaH/bI.

TEMA 8. Moaeab npoekTupoBanus. /lmarpamMmma Kiaccos.

Jladoparopnasi padora 5. Co3gaHue 1uarpaMm KJIaccoB NMPOEKTHPOBAHUS

CnpaBka

JlmarpaMma KJ1accoB MpeHa3HAYCHBI AJISI CTATUYECKOT0 MOJIEITHPOBAHUS OOBEKTOB.

JlmarpaMma KJaccoB MOXET OBITh TMOJIydeHa W3 JAWarpaMMbl B3aUMOJEHCTBUS. ITO
npeJoiaraeT ONpeaesEHHbIN MOPSIOK MOCTPOEHUS JUarpamMM: CHayajla CO3JAr0TCs JAMarpaMMbl
B3aMIMOJICHCTBHS, a 3aTeéM — JauarpaMMbl kiaccoB. OAHAKO Ha TMpakTUKE, OCOOCHHO TWIpH
WCITOJIb30BaHUH THOKOTO TI0JIX0/1a K MOJISTUPOBAHUIO, 9TH B3aUMOIOTIONHSIONMINE TUHAMHUYECKUE U
CTaTHYECKUE AUATrPaMMBbI CTPOSITCS MMaPAIIIENIbHO.

3amanne



CozpaTe nnarpaMmy KJ1acCOB IIPOCKTUPOBAHUS.

Jlnarpamma KJ1acCoB He JJOJKHA ObITh MPUBA3aHA K KOHKPETHOMY SI3BIKY pPeaTH3allHH.

Jlnarpamma KJ1accoB JI0JIKHA OBITh COIJIacOBaHa ¢ AMarpaMMaMy KOMMYHHUKALMH.

Ecin y pasHpIX y4aCTHMKOB €CTh OJMHAKOBBIE KJacChl, - JuarpamMmbl JOJDKHBI OBITH
COIJIACOBAHBI.

TEMA 9. Mopeab npoekTupoBanus. Pacnpenenenus 00s13aHHOCTell HA OCHOBE NIPUHLIMIIOB

GRASP.
CnpaBka
Creator
IIpoGaema:
KT0 oTBeuaeT 3a co3gaHue HOBOTO IK3EMIUTSIpa HEKOTOPOTo Kiacca A?
Pemenune:

Haznaunth kiaccy B 00s13aHHOCTB cO3/1aBaTh SK3EMIUIIPBI Kjacca A, €ClM BbIIOIHAETCS
OJIHO (MJIM HECKOJIBKO) U3 CIENYIOIIMNX YCIOBHM.

Knace B conepxut unu arperupyer o0beKThI A.

Knacc B 3anuceiBaer sk3eMIuisippl 00beKTOB A.

Knacc B akTuBHO ucnonb3yeT 00beKThI A.

Kiacc B ob6nanaer naHHbIMM MHULMAIU3AUH 11 0OBEKTOB A.

Information Expert
IIpodaema:
Kak pacnpenenuts 00s13aHHOCTH MEXTY OOBEKTaMH?

Pemenue:
Haznauuth 0043aHHOCTH TOMY KJIACCy, KOTOPBI 00Ja1aeT qocTaTouHOM HHpOopMaIueit as
€€ BBITIOJTHEHUS.

Low Coupling
IIpo6aema:
Kak ymeHbIIUTh BIUSIHAE BHOCUMBIX U3MEHEHUN Ha JPYTUe OOBEKTHI?

Pemenne:

MuHUMU3HMPOBATH CTENIEHB CBSA3BIBAHUS B MpoOIlecce paclpeaeneHus 00s13aHHOCTEH.

3TOT HpI/IHHI/IH I/ICHOJ'II)?.yeTCSI IJId OOCHKHU pasanme aJIbT epHaTI/IB —_— HpI/I HpOLII/IX paBHBIX
YCIOBUSX CIEAYET MPEANOYUTATh MPOSKTHOE PElIeHHEe ¢ 00Iee HU3KOM CTENEHBIO CBA3BIBAHUA.

Controller
IIpob6aema:
KT0 gomxeH oTBeuath 3a MONYyYEHUE M KOOPAMHAIIMIO BHIIIOJHEHUSI CUCTEMHBIX ONEpalnid,
MOCTYMAIIINX OT YPOBHS HHTEpdeiica moIb30BaTeNs?

Pemenne:

[IpucBoUTH 3Ty 00513aHHOCTH KJIAcCy, YOBIECTBOPSIONIEMY OJTHOMY U3 CIICTYIOIIHUX YCIOBHIA.

Kiace mpencrasnsier BCI0O CUCTEMY B II€JIOM, KOPHEBOW OOBEKT, YCTPOWCTBO WIJIM BaXKHYIO
MOJICUCTEMY (BHEIIHHUI KOHTPOJLIEP).

Knacc npencrasisier cueHapuii HEKOTOPOTO MPELEIeHTa, B paAMKax KOTOPOTO BBIMOJIHSIETCS
00paboTKa 3TOl CUCTeMHOM omnepanuu (KOHTPOJIJIep MpeleIeHTa U KOHTPOJUIEp CeaHca).

High Cohesion
IIpodsema:



Kak obecrieunts CcHOKYCHPOBAHHOCTh OO0S3aHHOCTEH OOBEKTOB, WX YIPABIIEMOCTb M
SICHOCTb, a 320/1HO BhImoHeHue npuHnuna Low Coupling?

Pemenmne:
OO6ecneunBaTh BBICOKHH YPOBEHB 3allCIJICHUS B MPOIECCE pacIpeaesieHus] 00s3aHHOCTEH.
3TOT HpI/IHI_II/IH Hy)KHO HUCIIOJIB30BATh IJIA OLICHKU paSJII/I‘IHBIX aJIbTepHaTI/IB.

TEMA 10. lonosnurenbubie madaoubl GRASP nuis pacnpenesnenusi o0si3aHHOCTel

CnpaBka

Polymorphism
IIpoGaema:
Kak oOpabaTbiBaTh anbTepHaTHBHBbIE BapHaHTHI MOBeAeHHs Ha ocHoBe Tuma? Kak cosmaBaTh
MOJIKJTF0OYAEMbIC TTPOTPAMMHBIC KOMITOHCHTHI?
Pemenue:
Ecnin mnoBenenne O0O0BEKTOB OAHOro Tuma (Kji1acca) MOXKET HM3MEHSATHCS, OOsS3aHHOCTH
pacrpenensioTcs Uil pa3IiYHbIX BapUaHTOB TIOBEJEHUS C HCIOJIB30BAaHUEM MOIUMOP(HBIX
orepaunuii s 3TOro Kiacca.
Pure Fabrication
IIpodaema:
OOBEKTHO-OPUEHTHPOBAHHBIE CHUCTEMBI OTJIMYAIOTCS TEM, YTO MPOrpaMMHBIE KIIACCh
peanu3yloT MOHATUS MPEAMETHOM 00IaCTH.
OpHako CyIIeCTBYeT MHOXKECTBO CHUTYAallMi, KOT/Ia pacrpeaeneHue 00s3aHHOCTEeH TOJIBKO
MEXIy TaKMUMH KJaccaMU NPHUBOJUT K MpoOiieMaM C 3alelyIeHUEM M CBSA3BIBAaHUEM, T.€. C
HEBO3MOKHOCTHIO TTOBTOPHOT'O MCIOJIb30BAHUS KOJIA.

Pemenne:

[IpucBouts Tpymmy o0s3aHHOCTEH C BBICOKOH CTENEHBIO 3aLEIUIEHUS HCKYCCTBEHHOMY
KJIaccy, He MPEeCTaBIAI0IIEMY KOHKPETHOIO MOHATHUS MpPeAMETHOW 00JacTH, T.€. CUHTE€3UPOBATh
UCKYCCTBEHHYIO CYIIHOCTb [UIsl TOJAJIEP’KKH BBICOKOTO 3allellyIeHus, cIaboro CBS3bIBAaHUS U
MOBTOPHOTO UCIOJIb30BaHUS.

Indirection

IIpo6aema:

Kak pacnpenenuts 00sf3aHHOCTH, YTOOBI OOECHEUNUTH OTCYTCTBHE MIPSIMOIO CBSI3BIBAHUS;
CHHU3HUTh YPOBEHb CBS3bIBaHUS 00BEKTOB, cornacHo mabdiaony Low Coupling, u cOXpaHUTh BBICOKUI
MOTEHIIMaJ TOBTOPHOT'O UCIIOJIb30BAHUS?

Pemenne:

[IpucBouTh 005S3aHHOCTH MNPOMEKYTOUYHOMY OOBEKTY Ui OOECHeueHHUs CBSI3U MEXIY
JPYTUMH KOMIIOHEHTaMHU WM CITy>KOaMH, KOTOpbIe HE CBA3aHbI MEXly cO00M HanpsAMyIo.

[Ipu TakoM MoIX0/1€ CBSI3U NMEPEHANPABIISIFOTCS K IPYTUM KOMIIOHEHTaM HJIU CITyKO0am.

Protected Variations
IIpoGaema:
Kak crpoekTupoBaTh OOBEKTHI, TIOJICUCTEMBI U CHUCTEMY, YTOOBI M3MEHEHHE JTHUX DJIEMEHTOB HE
OKa3bIBAJIO HEXKEJIATEIbHOTO BIUSHUS HA IPYTUE JIEMEHTHI?
Pemenue:
WnentudunupoBaTh TOYKM BO3MOXHBIX BapualMii WM HEYCTOMYMBOCTH; paclpeAeiuTh
00s13aHHOCTH TaKUM 00pa3oM, 4TOOBI 00ECIIEYUTh YCTOMYUBEIN HHTEPETIC.

TEMA 11. IlpoexkTHpoBaHue KapKaca B3auMOJeCTBHA ¢ 0a30H JaHHBIX HA OCHOBE
mad0/0H0B. O0bEKTHO-PEJISIIIUOHHOE 0TOOpaKEeHH e,



JlaGoparopnas padora 6. Co3nanue cxeMbl 0a3bl JTaHHBIX.

CnpaBka

Jiia xpanenust ”HGOPMAIUH Yallle BCEro MPUMEHSIOTCS PeIsIIUOHHbIE 0a3bl TaHHBIX.

[Ipu >TOM BO3HHMKAE€T MHOXECTBO MPOOJIEM, CBSI3aHHBIX C HECOOTBETCTBHEM OOBEKTHO-
OpPUEHTUPOBAHHOTO MPEACTABICHUS JaHHBIX B CUCTEME U UX IPECTABJICHUS B BHUJIE 3arucel B 6a3e
JAHHBIX.

Jiis paboTel € pesiMOHHBIMM 0Oa3aMu JIaHHBIX TpeOyroTcs cleuuaibHble CpelcTBa
npeoOpaszoBanus popm npenacrasneHus napopmarmu (O-R-ipeodpazoBanust).

Kapkac wunrepdeiica ¢ 0a30i HaHHBIX — MHOTOKPaTHO MCIONb3YyEeMbIi U OOBIYHO
pacupsieMblit HAOOP KIacCOB, 00ECTIEUNBAIONINI 00CITY)KHBaHIE TOCTOSIHHO XPAaHUMBIX OOBEKTOB.

Cnyx0a unHTepdeiica ¢ 0a30i aHHBIX OOBIYHO pa3pabaThIBACTCS MJIs B3aUMOICHCTBHUS C
peNsIMOHHBIMU 0a3aMu JaHHBIX. B 3TOM ciydae oHa HasbpiBaeTcs ciyx00ii OR-npeoOpa3oBaHus.
Cnyxba wunrtepdeiica ¢ 0a30i JaHHBIX BBIIONHSAET TNpeoOpazoBaHUE OOBEKTHOUH (HOPMBI
npezcTasieHus nHpopmarn B popMy 3anuceid (Wiim Ipyroil CTpyKTYpUPOBAHHBINA OpMAaT TaHHBIX,
turma XML), a Takxke oOpaTHBIC OIlepaluy.

B TepMuHax MHOTOYpOBHEBOW apXHTEKTYpHI NPHIIOKEHH, CIyk0a mHTepdeiica ¢ 6a3oit
JAHHBIX — 3TO MOACUCTEMA YPOBHS TEXHUUYECKHUX CITYXKO.

3amanue

Coznath cxemy 6a3bl nanubix. Jlomyckarotest Hotanuu IDEF1X, Boponss nanka, UML.

Ecnu pa3Hbie y4aCTHHKYU HCIIOJB3YIOT OJHU M TE€ JK€ TaOJUIIBI, TO CXEMbI JaHHBIX JTOJIKHBI
OBITH COIIACOBAHBI.

JlormyckaeTcsl 4TO Ha JguarpamMMmax OJHUX YYaCTHHKOB KOMAHJBI, OYyAyT IpeICTaBICHBI
TaOJUIIBI, CO3/IaHHBIC IPYTUMHU YYaCTHHKAMHU, HAlpUMEp, B CIIydae, €CJId HeOOXOIUMO IOKa3aTh
OTHOIIIEHUS C ITOHU TaOIUIIEN.

TEMA 12. lllaésoub1 npoexkTupoBanus Gang-of-Four

CrpaBka

BosibIIIMHCTBO MATTEPHOB MPOEKTHPOBAHUS NPEHA3HAYESHBI JJIS TOJYYEHHUS pacIIupsIeMOCTH
CUCTEMBI B OIpeAeIeHHON MIOCKOCTH. [IprueM 3Ta MiIoCKOCTh MOXKET OBITHIIOIE3HON ISl OJHOTO
NPUJIOKEHUST U BpeAHON — Juig apyroro. Hamuume vepapxuu HacieloBaHHUsS MOXKET J100aBIAThH
CJIOKHOCTHU IIPOCTOMY IIPUJIOKEHHUIO, HO B CiIydae OMOIMOTEKU HEPEIKO JeIaeT PEeLIeHUEe Yepecuyp
CJIOKHBIM.

TEMA 13. IlpeoOpa3oBanue NPOeKTHOI0 pelieHHs B IporpaMMHblii koa. Kpurepuu
kayecrsa I10O.

Jladoparopnasi padora 7. Peasiuzanusi nporpaMMHOro ooecneyeHus

CnpaBka

Hanucanue koga Ha 00EKTHO-OPHUEHTHPOBAHHOM SI3bIKE MPOTPAMMHUPOBAHUS, HE OTHOCUTCS
K IIPOLIECCY aHAIM3a WK IPOEKTUPOBAHUS CUCTEMBI — 3TO KOHEYHAs LENb IPOEKTUPOBAHUS.

[Ipenmy1iecTBO 0OBEKTHO-OPUEHTHUPOBAHHOTO MOJAXOAAa K aHaIu3y, NMPOEKTUPOBAHUIO U
nporpaMMupoBaHuio B pamkax UP cocTouT B TOM, 4TO OH 00€CIIEUnBACT MOJIHBINA IIUKI pa3padOTKu
CUCTEMBl — OT (OPMYJIUPOBKH TpeOOBaHUII 1O mMporpaMMHON peanuzanuu. ApredaxTs
MOCJIEI0BATEIBHO TPAHC(POPMHUPYIOTCS B apTe(daKThl CIeayromel CTaaul pa3paboTKH, MOCTENEHHO
oOecrnieunBasi peBpalleHe CUCTEMBbI B paboTaroiiee npuiokenue. He cTtouT oxuaarh, 4To 3TOT
IIPOLIECC OKAYKETCS TJIaJIKUM WM MEXAHUYECKUM — OH JJOCTaTOYHO TBOPUECKUN U HEOJHO3HAYHBIM.



OnHako mpejajaraeMblil TOAX0J 00ECIeYrBaeT OTIPABHYIO TOYKY IS SKCIIEPUMEHTHPOBAHHS U
o0CyXIeHUS.

3HaunTeNIbHAS YaCTh YCWIHIA M TBOPYECKOTO MOTEHIMAana ObUla 3a/eiCTBOBaHA HA CTaUH
POCKTHUPOBAHUS.

Tem He MeHee, MPOIECC MPOrPAMMHUPOBAHHUS HE CBOAMTCS K MPUMUTHBHOW T'eHEpaIiy KOJIa.
CoBceM HA0OOPOT: pe3yIbTaThl, MOJYYCHHBIC HA CTAMK TPOSKTUPOBAHMUS, OKAa3bIBAIOTCS JAJICKO HE
COBEpIIIeHHBIMH. B mpoliecce mporpaMMHUpOBaHUS i TECTUPOBAHUS HaBEPHSKA MOTPEOyETCS BHECTH
MHOT'OYHCJICHHBIC U3SMCHCHU A, 4 TAKKC BbBISIBUTH U PAa3pCUINTh BO3HUKIINC HpO6JIeMBI.

[Tpomecc  mpeoOpa3oBaHusi OO0BEKTHO-OPUEHTUPOBAHHBIX JHMarpaMM KJIacCOB B  HX
ONpCACIICHUA U JUarpamMm B3aPIMO,IIeI>iCTBHSI B MCTOABI ABJIACTCA OTHOCUTCIIBHO ITPOCTBHIM. HpI/I 3TOM
Ha CTaJINH IPOrPaMMHUPOBAHUS Pa3pabOTUHK MO-TIPEKHEMY HMEET JOCTATOYHYIO CBOOOTY ICHCTBHIA,
'-ITO6BI IMPpUHUMATh JOIMMOJIHUTCIIbHBIC PCIICHUA U U3MCHATD Y7KC ITPUHATHIC.

3amanue
PeanmzoBaTh nMporpamMmy 10 BBIITOJIHEHHOMY TIPOCKTY.

[TporpamMMy HEOOXOIMMO BBHITIOJHUTH Ha si3bike C#, U3MECHHTPH SI3BIK PEATH3AI[UH MOXHO
TOJBKO NPEABAPUTEIBHO COIJJACOBAB 3TO C MPENOAABATEIEM, U TOJBKO IPHU COIJIACHM BCEX
OCTaJIbHBIX WICHOB KOMAH/bI.

[Iporpamma oKkHaA COOTBETCTBOBATH MOJIEIIN IIPOEKTUPOBAHUS.



Jlureparypa:
OcHoBHasi iMTEpaTypa:

1. Ceipenxkuii I'.A. IIpoekTupoBaHre aBTOMAaTU3UPOBAHHBIX CUCTEM. HacTh 1 [DIeKTpOHHBIN
pecypc]: yaebHOoe mocooue/ Coiperkuii I'.A.— DIEKTPOH. TEKCTOBBIE TaHHBIC.—
HoBocubupck: HoBocuOupckuii rocy1apCcTBEHHBIA TEXHUYSCKUN YHUBEPCUTET, 2014.—
156 c. — Pexxum mocryma: http://www.iprbookshop.ru/47714.html. — DBC «IPRbooks»
(mata obpamienus: 26.11.2020)

JlonoTHUTeILHAS JIUTEpPaTypa:

1. Meiiep b., OcHOBBI TporpaMMuUpoOBaHus. [ DIEeKTpOHHBIE pecypc]: yueOHuk / b. Meiiep — 2-¢
u3a. — Mocksa: UHTYUT, 2016 — 422 c. - Pexxum noctymna:
https://e.lanbook.com/book/100317 — DBC «Jlaub» (mata oopamenus: 26.11.2020)

2. Cypxosa H.E. IIpoekTupoBanue HH)OPMALMOHHBIX CHCTEM [ DJIEKTPOHHBIH pecypc]:
MeTOouYecKHe yKa3aHus K KypcoBoMy npoekty/ CypkoBa H.E.— DnekTpoH. TekcToBbIE

nanable. — MockBa: Poccuiickuii HOBBIH yHHBepcuteT, 2010. — 60 ¢.— Pexwum gocryna:
http://www.iprbookshop.ru/21303.html — 3bC «IPRbooks» (mata obpamenwus: 26.11.2020)

CoBpeMenHble mnpodeccHOHAIbHBIE 0a3bl JAAaHHBIX W HH(OPMANMOHHbIE CHPABOYHBbIE
CHCTEMBI:
1. HamumonanbHas 31eKTpoHHas oubimuoreka https://rusneb.ru/

JInueH3nonHoe M CBOGOTHO PacHpoOCTpPaHsieMoe MPOrpPaMMHOe o0ecnedeHHWe, B TOM YHCJIe
0TeYeCTBEHHOI0 MPOU3BOICTBA
- Jluuensuonnoe 10, B TOM 4ncie OTEYECTBEHHOTO MPOU3BOCTBA:
. wiatdopma 1ist a1eKTpoHHOro 00yuenus Microsoft Teams
. MS Office.
. MS Visual Studio.

Texnu4eckne cpeAcTBAa 1 MATEPHATBHO-TEXHUYECKOE o0ecredyeHne M CIMIIIMHbI

Jns ocyuiecTBiieHns 00pa3oBaTeNbHOTO MpoIiecca Mo JUCHUILUINHE HEOOXOAUMBI:

— U1 IPOBEJCHMS JIEKIIMOHHBIX 3aHATHI: KOMIIBIOTED, 3KPaH, IPOEKTOP;

— 17151 IPOBEACHUSI TPAKTUUECKUX 3aHATHI: KOMIIBIOTEp, dKpaH, IPOEKTOP, KOMIIBIOTEPHI C BHIXOJJOM
B MHTEPHET - U3 pacyera 1 pabouyee MecTo He Oosiee 4eM Ha 2 CTYIEHTOB;

— 08 TPOBEACHMS CaMOCTOSITENIBHOM pabOThl CTYIEHTOB — IIOMEILEHUs, OCHAICHHbIE
KOMIIBIOTEPAMH C BBIXO/IOM B UHTEPHET.

MyneTuMeauiiHas ydeOHas ayAuTOpUs JJIs IPOBEACHMS 3aHATUH JIEKIIMOHHOTO THIA OCHAIllEHa
CJICAYIOIIMMU TEXHUUYECKUMH CPEJCTBaMHU OOydeHHUs U 00OopynoBaHHEM: ydeOHas MeOenb, JOCKa
ayIUTOpHAsi, MYJbTUMEAUMHOE NPOEKLIMOHHOE U aKyCTHYecKoe 00OpyJOBaHME, MEPCOHAIbHBIN
KOMIIBIOTED.

VYueOHast ayauTOpUs A MPOBEACHUS 3aHATHI JIEKIMOHHOTO THIIA OCHAIIEHA CIIEAYIOIIMMHU
TEXHUUYECKUMHU CPEJICTBAMU 00y4YeHHs U 000pyI0oBaHHeM: yueOHasi MeOelb, 10CKa ay JTUTOpHasl.

MynbsTuMenuiiHas yyeOHast ayuTOpHUs JIJs MPOBEIEHUS 3aHATHI CEMHUHApCKOro THIA OCHAIlleHa
CJICAYIOIIMMU TEXHHUUYECKUMH CPEJCTBaMU OOydeHUs U 00OopyaoBaHHEM: ydeOHass MeOenb, JOCKa
ayIUTOpHAs, MYJIbTUMEAUMHOE MPOEKIMOHHOE W aKyCTHYecKoe 00OpyJOBaHME, MEPCOHAIbHBIN
KOMIIBIOTED.

VYueOHast ayauTOpus A NPOBEJCHUS 3aHATHH CEeMHHApCKOrO THIA OCHAIIEHA CIEAYIOIIUMU
TEXHUUYECKUMHU CpeJICTBaMU 00yUueHHUs 1 000pyIoBaHHeM: yueOHasi MeOelb, 10CKa ay TUTOpHasl.

MyneTMenniiHas ydeOHast ayJUTOPHs [Tl MPOBEACHUS 3aHATHH J1a00paTOPHOTO THIIA OCHAICHA
CJICAYIOIUIMMU TEXHHUUYECKUMH CPEICTBAMHU OOydeHHUs U 00OpymoBaHHEM: ydeOHas MeOenb, JOCKa
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ayIUTOpHAs, MYJIbTUMEAUMHOE MPOEKIMOHHOE W aKyCTHYecKoe 000pyJOBaHME, MEPCOHAIbHBIN
KOMITBIOTED.

YueOHast ayauTOpHUs AN TPOBENEHHS 3aHATHH J1a0OpaTOpPHOTO THUIIA OCHAIIEHA CIEAYIOIMIUMU
TEXHUUYECKUMHU CPEJICTBAMU O0yUYeHHS 1 000pyI0oBaHHeM: yueOHasi MeOelb, 1I0CKa ay TUTOpHasl.

Aynuropus JUisi cCaMOCTOATEIbHONW pabOThl OCHAIeHA CIENYIOIIMMH TEXHUYECKHUMH CpeICTBaMU
oOyueHuss W oOopymoBaHueM: y4yeOHas MeOenb, JOCKa ayIUTOpHas, MYJbTUMEIUITHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000pYyJ0BaHHE, IEPCOHAIBHBIE KOMITbIOTEPHI.



