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Metoanyeckre ykKa3aHHs 10 BBIIOJHEHUIO MPAKTHYECKUX M J1a0OpaTOPHBIX
pabot paspaboraHbl Ha ocHOBe pabouelr mporpammbl [IM.05. TlpoexTupoBanue u
pazpabotka  umHpOpMmammoHHBIX  cuctem, MJIK.05.02  Paspabotka  kojaa
MH(OPMALIMOHHBIX CHCTEM.

ConepxaHue NPAaKTUYECKUX M J1aOOpaTOpHBIX pPAOOT OPHUEHTUPOBAHO HA TOJTOTOBKY
00y4arommXxcsi K OCBOEHUIO MPO(eCCHOHATIbHOIO MOAYJIS MPOrpaMMbl TOATOTOBKH CHELHATIMCTOB
cpenHero 3BeHa 1o crnermansHocTu 09.02.07 MHdopmarmonHble ccTeMBbl U IPOrPaMMUPOBAHUE U
OBJIAJICHUIO MPO(heCCHOHATBHBIMU KOMITETEHIIMSMH.

ConepxaHue NPAaKTUYECKMX M J1aOOpaTOpHBIX pPAOOT OPHUEHTUPOBAHO HA TOJTOTOBKY
oOyuatommxcsi K ocBoeHuto Buma gestenbHocT [IM.0S. IlpoextupoBanme u paspaboTka
uHpopmarmonnsix cucreM, MJIK.05.02 Pa3paGotka koga HMH(POPMALMOHHBIX CHCTEM
MporpaMmbl  MOATOTOBKM  CIIEHUATMCTOB  CPEAHEro 3BeHa mno crenuamsHoctd  09.02.07
WNHpopMallmoHHBIE CHUCTEMbI M IPOrPAMMHpPOBAHHME. W  OBJIAACHUIO NPOQeCcCHOHATbHBIMU
KOMIIETEHLIUSIMU.
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1 BBEJEHUE

BaxHyro yacTte TeopeTHueckol U Npo(ecCHOHAIBHOW MPAKTHUECKOW IMOATOTOBKH OOY4YaOLIMXCS
COCTABJIAIOT IPAKTUYECKHE U TAOOPAaTOPHBIC 3aHITHS.

CoctaB M cojiepkaHue IMPAKTHMYECKUX M JIAOOPAaTOPHBIX 3aHATHH HalpaBlIeHbl Ha pealln3aluio
@DenepabHOTO  TOCYAapCTBEHHOTO  00pa30BaTENBHOTO  CTaHAApTa CPEOHEro MpoecCHOHATBLHOTO
o0OpazoBaHws.

Benymeld — AuIAaKTUYEeCKOH — HENbI0  NPAKTUYECKUX  3aHATUH  sBIsieTcs  (OpMHUpPOBAHHE
poeCCUOHATIBHBIX MPAKTUUECKUX YMEHUH (YMEHHI BBINOJHATH OIpPEIENICHHbIC AEHCTBHS, ONEpaIUH,
HEOOXOMMBIC B MOCIIEYIOIEM B TPOPECCHOHATBHOM eI TEIIbHOCTH).

Benymeld aunakTuyeckoil Lenbio  JIAOOPATOPHBIX — 3aHATUH  SABISIETCS  SKCIEPUMEHTAJIBHOE
MOJITBEP K/IEHUE U NIPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MOJOKEHUH (3aKOHOB, 3aBUCUMOCTEN).

B coorBerctBum ¢ paboueit mporpammoit mnpodeccuoHanpbHOro Moxyias 1M 05.
«IIpoextupoBanne u paspaboTka uHPOpMaMOHHBIX cuctem», MJIK.05.02 Pa3zpaborka kona
MH(GOPMALMOHHBIX CUCTEM MPETYCMOTPEHO POBEAECHUE MPAKTUUECKUX U JJAOOPATOPHBIX 3aHATUH.

B pesynbTaTe UX BBINOIHEHUS, 00yUYaIOIIUICS JOJIKEH:

ymemp:

V1. ocymiecTBIATh MOCTAaHOBKY 33a4 1Mo 00paboTke nHpopmarmm;

V2. npoBOJUTH aHAU3 IPEAMETHON 00JI1acTH;

V3. ocywecTBiasTh BBIOOP MOJEIM U CPEACTBAa MOCTPOCHUSI MH(MOPMALMOHHON CHCTEMBI U
IIPOrPpaMMHBIX CPE/ICTB;

V4. ucnosb30BaTh aArOPUTMBbI 00paObOTKH MH(DOPMALMK [T PA3IMYHbIX PUIIOKEHUH;

V5. pemiats NpUKIIagHbIE BOIPOCH IPOrPaMMUPOBAHHUS U SI3bIKACILIEHAPUEB JJIS1 CO3/1aHUs
IporpaMm

V7. coznaBaTh U yIpaBiIsATh IPOEKTOM IO pa3pabOTKe MPUIIOKECHHUS;

¥9. paboTath ¢ HHCTpYMEHTAIbHBIMU CPEJCTBAMHU 00pabOTKH MH(OPMaLIUK;

V10. ucnonb30BaTh A3bIKU CTPYKTYPHOI'O, 0OBEKTHO-OPUEHTHPOBAHHOIO
MIPOrpaMMHUPOBAHUS USI3bIKA CIIEHAPUEB I CO3AAHUS HE3aBUCUMBIX ITPOTPaMM;

Y0 01.01 pacnio3naBate 3aga4y u/wim npodaemMy B mpodhecCuOHATFHOM W/UITU COLIUATEHOM
KOHTEKCTE;

VY0 02.01 onpenenars 3agauu Juist MOMCKa HHPOPMALIHH;

VYo 03.10 mpuMeHsITh UCCIEA0BATEIbCKUE TPUEMBI U HABBIKH, YTOOBI OBITH B Kypce
MOCJIEAHUX OTPACIIEBBIX PELICHMUI;

VYo 04.02 B3auMo1€CTBOBATh C KOJUIETaMU, PYKOBOJCTBOM, KIMEHTAMHU B XOJI€
npo¢ecCHOHATbHON eI TEbHOCTH;

Yo 02.07 ucnons30BaTh COBpEMEHHOE IPOrpaMMHOE 00eCIieUeHUE;

VY0 09.06 ynTaTh, MOHUMATH ¥ HAXOJIUTh HEOOXOIUMbIE TEXHUYECKHUE JAaHHBIC U WHCTPYKITUU
BPYKOBOJICTBAaX B JJIOOOM JIOCTYITHOM (popmare;

Copnepxanue 1a0OpPaTOPHBIX U MPAKTUUYECKUX pabdOT OPUEHTHUPOBAHO HA MOJATOTOBKY
00yJaromMXcsi K OCBOCHUIO MPOPECCHOHATBHOTO MOAYJS MPOTrPaMMBbl MOATOTOBKU CIEIIHATUCTOB
CpeITHEro 3BeHa 10 CIEUAIbHOCTY U OBJIAJICHUIO HPOeccuoHanbHbIMU KOMREMEeHUUAMU:

[1IK 5.1. Cobuparh UCXOIHBIE JaHHBIE AJs pa3pabOTKU MPOEKTHOM JOKyMEHTAallud Ha

MH(OPMALIMOHHYIO CUCTEMY.

[1K 5.2. Pa3pabarbiBaTh MPOEKTHYIO JOKYMEHTAIMIO Ha pa3paboTKy MH(POPMALMOHHOM

CUCTEMBI B COOTBETCTBHH C TPEOOBaHUSIMH 3aKa3uuKa.

[1K 5.3. Pa3pabarbiBaTh moacucTeMbl 6€30MaCHOCTH MH(OPMAIIMOHHON CHUCTEMBI B

COOTBETCTBUM C TEXHHUUECKUM 3aJJaHUEM.

1K 5.4. IIpou3BoauTth pazpaboTKy MoayIel HHPOPMAIIMOHHOM CUCTEMBI B COOTBETCTBUUC

TEXHUYECKHUM 3aJaHUEM.

A Taxoke GOPMHUPOBAHUIO OOUUX KOMNEMEH YU

OK O01. Beibuparh cmocoObl pemeHus 3afad MpoQPEeCCHOHAIBHOU ACATEIHHOCTH,

MPUMEHUTEHHO K Pa3IMYHBIM KOHTEKCTaM.



OK 02. Hcmosb30BaTh COBPEMEHHBIC CpEJCTBA IIOWCKA, aHaIW3a W HWHTEPIPETANN
nHpopmanuy, U WHOOPMAIMOHHBIE TEXHOJOTHH IJIs BBIOTHEHHS 3a7ad MpodeccrnoHalbHOM
JeSITeNIbHOCTH

OK 04. D¢pdexTrBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJUICKTHBE M KOMaH/IE.

OK 05. OcymiecTBisiTh yCTHYIO M NMHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3bike Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO M KYJIBTYPHOTO KOHTEKCTA.

OK 09. TIlonmb3oBaThcsi mpodecCHOHATBHOW JOKYMEHTAIlMeH Ha TOCYJIapCTBEHHOM U
MHOCTPAHHOM $I3bIKAX.

Brimonnenue o0yyaromuxcs 1a00paTOpHBIX U MPAKTHUECKUX pa0doOT 10 y4eOHON AUCHUIIIIMHE
I[IM 05. «IIpoektupoBanue u pazpadborka mHpopmarmoHHbx cuctem», MJIK.05.02 Paszpabotka
KoJ1a MH(OPMAIIMOHHBIX CHCTEM HAIPaBIICHO HA:

- 00001IeHue, cucTeMaTH3aIUIo, YIIyOJIeHHe, 3aKperieHHe, Pa3BUTHE U JETaIU3aIUIo
MOJIYYEHHBIX TEOPETHYECKUX 3HAHUH 10 KOHKPETHBIM TeMaM y4eOHOW TUCIUILINHBL,

- (dopMUpOBaHHE YMEHUU MPUMEHSATH IMOJYUYCHHbIE 3HAHUA Ha MPAKTHKE, PeaTU3allUIo
€IMHCTBA UHTEJUICKTYaJTbHON U IPAKTUYECKOMN JACSITEIBHOCTH;

- Ppa3BHUTHE UHTEJUIEKTYAJIbHBIX YMEHUN Y OyIyIIHUX CHEIUAINCTOB: aHAIUTUYECKUX,
MIPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIP.;

- BBIPaOOTKY MpH PEIICHUHU MOCTABIEHHBIX 337ad MPOPECCHOHATBHO 3HAYMMBIX KAdecTB,
TaKuX KakK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpUYECKash HMHUIMATHBA.
[IpakTuyeckne U nabOpaTOpHBIE 3aHSATHS MPOBOAATCS B paMKax COOTBETCTBYIOIICH TEMBI, MOCIe
OCBOCHUS JTUJAKTUYECKUX EIUHUI], KOTOpbIe OOECIeUMBaIOT HAJIMYME 3HAHUM, HEOOXOIUMBIX Ui €€
BBITIOJTHEHUSL.



2 METOJINYECKHUE YKA3AHUSA

MJIK.05.02 02 Pa3pa6oTka Koaa HH(POPMALMOHHBIX CHCTEM

Tema 5.2.1. OCHOBHbIE HHCTPYMEHTHI JIJIS1 CO3/IaAHMSl, HCTIOJTHEHUS U YIIPABJICHUSI
HH(pOPMALMOHHON CHCTEMOH

JIaﬁopaTopﬂoe 3ansaTue Ne 1 HOCTpoeHI/Ie AuarpaMmmal BapI/IaHTOB HCIIOJIB30BaHUSA
HauarpaMmal HOCJIEI[OBaTeJIbHOCTI/I H resepanus Kojaa

Heab: O03HAKOMUTBCS C METOJOJIOTHEH MOJEIMpPOBaHMS JauarpaMMbl BapuantoB u
nuarpammbl [locnenoBarensHocTu Ha ocHoBe si3bika UML

Borinoinus padory, Bel Oynere:

YMETh!

- V1. ocymecTBiasATh IOCTAHOBKY 337134 110 00paboTKe HH(pOpMAIUH;

- Y4. ucrionb30BaTh anropuTMbl 00pabOTKH HHPOPMAITUH [T Pa3IMIHbIX TPUI0KECHUH;
MarepuanbHoe obecrieyenue:

[TepconanbHBIN KOMIBIOTED.

3aganue:

1. O3HaKOMHTBCS C TEOPETUIECCKUM MaTEPHAIIOM.

2. O3HaKOMHUTBCS C  METOJOJIOTMEH  TIOCTPOCHHS  JUarpaMM  BapUaHTOB U
MOCJIEOBAaTEIILHOCTH Ha OCHOBE s13bika UML.

3. Tloctpoiite Juarpammy BApUAHTOB HCITOJIb30BaHUS JUTSE BBIOpaHHOM
MH(OPMALIMOHHON CUCTEMBI

4. BbINOMHUTE TOCTPOCHUE JTUarpaMMbl  TIOCIIEIOBATEILHOCTH ISl BBIOpAHHOM
MH(OPMALIMOHHON CUCTEMBI

5. CpaiiTe BBITIOJIHEHHYIO PadoTy.

IMopsiaok BbINOJIHEHUS PAOOTHI:

=

W3y4uTh TeOpETHUECKYIO HH(OPMAIIHIO.

2. Ha ocHOBe MpHUBEACHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPHUHIIUIIBI MOCTPOCHUS
JUarpaMM BapUaHTOB U MOCJIEI0BATEILHOCTH Ha OCHOBE si3bika UML.

3. Ilo BeIOpaHHOMY BapuaHTy MOCTPOUTH JUArpaMMy BapUaHTOB MCIIONb30BAHUS IS
COOTBETCTBYIOIIECH HHPOPMAITMOHHON CHCTEMBI.

4. [lo BbIOpaHHOMY BapHaHTy TOCTPOUTH JUArpaMMy  TOCJIEIOBATEIBHOCTH  JUIS

COOTBETCTBYIOIICH HHPOPMAITMOHHONW CHCTEMBI.
B snekTponHOM Bue 0(hopMHUTE KPATKHIl OTUYET O BHIMOJIHEHHOH padoTe.
6. CraiiTe BEIIOJHEHHYIO PaboTy.

o

Xoxa padoThI:

BusyansHoe MmopenupoBanue B UML MOXHO mpencTaBuTh Kak HEKOTOPBIM mMpoliecc
MOYPOBHEBOTO CITyCKa OT Hauboyiee OOIIell KOHLENTYaJbHOW MOJENIM HCXOAHOM CHUCTEMBI K
JIOTUYECKOM, a 3aTeM U K (PU3NYECKOM MOJIENH COOTBETCTBYIOIIEH MpOorpaMMHON cucteMbl. PaboTa
Ha/l IPOEKTOM HAYMHAETCS C OOIero aHajau3a MpoOjeMbl U MOCTPOCHUS JUArpaMMbl ApUAHNIO8
ucnonvsoeanun (Use case diagram), Kkoropas oOTpakacT (YHKIMOHAIBLHOE Ha3HAYEHHE
MIPOEKTUPYEMOU CUCTEMBI.

JlnarpaMmBbl BapUaHTOB MCIIOJIb30BaHMS Pa3padaThIBalOT C LENbIO:

- OnpenenuTs 00IIKE TPAHUIIBI U KOHTEKCT MOJAEIMPYEMON MpeIMETHON 001acTH Ha
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HavYaJIbHBIX ATANax MPOSKTHPOBAHUS CHCTEMBI.

- ChopmynupoBaTh ob1e TpeOOBaHUS K (YHKIMOHATHHOMY MOBEACHUIO IPOCKTHPYEMOH
CHCTEMBI.

- Pa3paboraTh HCXOJHYIO KOHIENTYAJIbHYIO MOJENb CUCTEMBI AJIS €€ MOocie yomei
AeTanu3auy B popme JTOrn4ecKux 1 GU3NIECKUX MOAEICH.

- [IoArOTOBUTH UCXOJHYIO JOKYMEHTAIUIO JJIs1 B3aUMOICHCTBHS pa3pabOTUYMKOB CHUCTEMBI
C €€ 3aKa3YMKaMH M M0JIb30BATEISIMU.

Cyrb [faHHOW JWarpaMMbl COCTOMT B  CIEIYIOIIEM: IPOEKTUpyeMas CHUCTeMa
IPE/ICTABISACTCS B BUJIE MHOXKECTBA CYIIHOCTEH MJIM aKTEPOB, B3aUMO/ICHCTBYIOLIMX C CUCTEMOH C
MOMOIIBIO TaK Ha3bIBACMbIX BapUAHTOB HMCIOJIB30BaHus. [Ipu 3TOM akTepom (actor) mim

JEHCTBYIOIUM JIMLIOM Ha3bIBae€TCA JH00asi CYyIIHOCTh, B3aMMO/ICHCTBYIOINIASA C CUCTEMON U3BHE. DTO
MOJKET OBITh YEJIOBEK, TEXHUYECKOE YCTPONCTBO, MpOrpamMma WM Jito0ast Jpyras CHCTeMa, KOTopast
MOXKET CIY>KUTh MUCTOYHUKOM BO3JICHCTBUS HA MOJAEIUPYEMYIO CUCTEMY TaK, KaK ONpPENEIUT caMm
pa3paboT4HK.

B cBoto ouepenb, BapuaHT UCIOJIB30BaHUA (US€ case) CIHYXKHUT JJIsi ONHMCAHHS CEPBHCOB,
KOTOpPBIE CHUCTEMa MPEIOCTaBIISACT akTepy. JApyrumu cioBamH, KaxAblidi BapUAHT HCIIOIH30BAHUS
oTIpesieTisieT HEKOTOPhI HabOp NEeHCTBUM, COBEpIlaeMblii cUCTEMOM Mpu auajore ¢ akrepom. [Ipu
9TOM HUYETO HE TOBOPHUTCS O TOM, KaKUM 00pa3oM OyJeT peain30BaHO B3aUMOJICHCTBUE aKTEPOB C
CUCTEMO.

Konctpykiusa wnu craHpapTHeid  sneMeHT s3bika UML  BapuanT wucnonb3oBaHus
MpUMEHsIeTcs Ui crienuuKanuu o0muxX 0coOOEHHOCTEH MOBEICHUSI CUCTEMbI UITH J1I000# npyron
CYIIHOCTH TPEIMETHOM o0nacTu 0e3 pacCMOTPEHUs] BHYTPEHHEH CTPYKTYpbl 3TOW CYIIHOCTH.
Kaxxapiii BapuaHT HCIONB30BAHUS ONpPEAEIseT MOCIeI0BATEIbHOCTh ACUCTBUN, KOTOPBIE TOJKHBI
OBITh BBITIOJHEHBI MPOCKTHPYEMON CHUCTEMOW TIPU B3aUMOJICHCTBHU €€ C COOTBETCTBYIOIIUM
aktepoMm. Jluarpamma BapMaHTOB MOKET JOMOJHATHCS TOSCHUTEIbHBIM TEKCTOM, KOTOPBI
PacKpBhIBA€T CMBIC HJIM CEMAHTHKY COCTABJISIIOIIUX €€ KOMIOHEHTOB. Takoil MOSCHUTEIbHBIN
TEKCT Ha3bIBAETCS IPUMEUAHUEM UJIU CLIEHAPHUEM.

OtnenpHBIM BapHaHT MCIOIB30BaHUS 0003HAYAETCS HA JAMAarpaMMe JJUIAIICOM, BHYTPH
KOTOpPOTO COAEPKHUTCS €ro KpaTKoe Ha3BaHHE WU MM B (opme riiarojia ¢ MOSCHUTEIbHBIMU
cnoBamu (puc. 1).

MpoBEpKUTE COCTOAHKE
TEKYIWErD CYeTa KNUEeHTa
BaHkKa

Puc. 1. I'paduueckoe 0603HaueHNE BapHaHTa UCIIOIb30BaHUS

[lenp BapuaHTa MCIIOJIB30BAHMS 3aKJIIOYAETCSl B TOM, YTOOBI OMPEAETUTh 3aKOHYECHHBIN
acreKkT WM (parMeHT MOBEACHUS HEKOTOPOW CYIIHOCTH 0€3 pacKpbITUS BHYTPEHHEH CTPYKTYpbI
3TOM CYIIHOCTHU. B KauecTBe TakoW CYHIHOCTH MOXKET BBICTYNATh MCXOJAHAs CUCTEMa WM JIIOOOH
Jpyroil 3JIeMEHT MOJIENH, KOTOphIM 00siajaeT COOCTBEHHBIM MOBEAEHHEM, MOJOOHO MOJCHUCTEME
WM KJIACCY B MOJIETN CUCTEMBI.

Kaxnpii BapuaHT MCHOJB30BaHUS COOTBETCTBYET OTACIBHOMY CEPBUCY, KOTOPBIN
MPEOCTABIIAECT MOACTUPYEMYIO CYIIIHOCTh WJIM CHCTEMY IO 3allpocy HOJb30Baress (akrepa), T. €.
orpezenseT crnocod mnpuMeHeHus 3Toi cymHocTu. CepBUC, KOTOPBIH WHUIUAIU3UPYETCS IO
3alpocy MOJIb30BaTENsA, MPEACTaBIAET OO0 3aKOHUYEHHYIO TOCIIEOBATEIbHOCTD ACHCTBHMA. DTO
03HAYaeT, YTO MOCJe TOro Kak cucTreMa 3aKOHYUT 00pabOTKy 3ampoca MoJIb30BaTessl, OHa JIOJKHA
BO3BPATUTHCS B UCXOJIHOE COCTOSIHUE, B KOTOPOM I'OTOBA K BBIMOJIHEHHIO CIEAYIOLINX 3alPOCOB.

BapuaHTel  HMCHIONB30BaHMS  ONMCBIBAIOT HE  TOJNBKO  B3aUMOJCHCTBUS  MEKIY
II0JIB30BATESIMU M CYIIHOCTBIO, HO TaK)K€ PEAKLUM CYHIIHOCTM Ha IOJIyYEHUE OTAEIbHBIX
COOOIICHNH OT TOJb30BaTENE M BOCHPUATHE 3TUX COOOLICHMH 3a MpeaeNaMH CYIIHOCTH.
BapuaHnTel ucnonbp30BaHUS MOTYT BKIIOYAaTh B ce0s OMUCAaHUE OCOOCHHOCTEH CrocoOoB
peanu3aly CepBrca U Pa3IMYHbIX UCKITIOUNTENBHBIX CUTYaAIUi, TAKUX KaK KOppPeKTHas oOpaboTka
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OIMOOK CUCTeMbl. MHOXECTBO BapHWaHTOB HCIOJB30BAaHUS B IIEJIOM JOJDKHO OMNPENENATh BCE
BO3MOJXKHBIC CTOPOHBI O KUAACMOTO MMOBCACHUA CUCTCMBI.

C CHUCTEMHO-aHAIMTUYECKOM TOYKM 3pEHHUsS] BapHaHThl HCIOJIb30BAHHUS  MOTYT
MPUMEHSATHCS KaK JJIsl crieU(UKAIMY BHEIIHUX TPEOOBAHUHN K IPOCKTHPYEMOM CUCTEME, TaK U IS
crnenuduKanuu (QyHKIHOHAIBHOTO MOBEJCHUS YK€ cyliecTByromeil cucrembl. Kpome »storo,
BapUAHTHl WCIOJB30BAaHUS HESIBHO YCTAHABIMBAIOT TPEOOBAaHUSA, OMNPENCIAIOIINe,  Kak
T0JIb30BATEIN JOJDKHBI B3aUMOJICHCTBOBATh C CUCTEMOM, YTOOBI UMETh BO3MOXHOCTH KOPPEKTHO
paboTaTh ¢ MPEIOCTABISIEMBIMH TaHHOW CHCTEMOW CePBUCAMH.

Kaxaplii BBIITOJIHAEMBII BapMaHTOM HCIIOJIB30BAHMS METOJ PEAIN3yeTCsl KaK HeIenuMast
TpaH3aKLus, T. €. BBIIIOJIHEHUE CEPBUCA HE MOXKET ObITh IIPEPBAHO HUKAKUM JPYTUM 3K3EMILISIPOM
BapHaHTA UCIIOJIb30BAHUS.

Axmep mnpezacraBisier co00il J100yI0 BHEIIHIOW 0 OTHOIIEHUIO K MOJAEIMPYEMOH
CHCTEME CYIIHOCTb, KOTOpasi B3aWMOJICHCTBYET ¢ CUCTEMOM M HCHOJIb3YyeT €€ (DyHKIMOHAJIbHBIE
BO3MOKHOCTH I TOCTH>KEHMS ONPENECICHHBIX LEJNEeW WINM PElIeHUs YacTHhIX 3anad. [Ipu stom
aKTephl CIyXaT [uis 00O3HAYEHMsI COIVIACOBAHHOTO MHOXECTBa pOJiei, KOTOpbIE MOTYT HUIpaTth
IIOJI30BATEIN B IPOLIECCE B3aUMOACUCTBUSA C NMPOEKTUPYEMOU cucTteMoi. Kaxnaplil akrep MOXeT
paccMaTpuBaTbCs KaK HEKas OTHENbHAs pOJb  OTHOCUTEIBHO KOHKPETHOIO  BapHaHTa
ucnosb3oBaHus. CTaHJapTHBIM TpapuyeckuM O0O3HAUE€HHWEM aKTepa Ha JuarpaMmax SBJSeTCS
¢durypka "genmoBedka', Mo KOTOPOU 3aIMMCHIBACTCS KOHKPETHOE UM akTepa (puc. 2).

Puc. 2. I'paduueckoe o003HauCHHE aKTEpa

B HekoTOphIX Cilydasx akTep MOKeT 00O03HauaThCs B BUJE MPSIMOYrOJIbHHMKA Kiacca C
KJIFOUEBBIM CJIOBOM "akTep" M OOBIYHBIMHM COCTAaBISIOLUIMMH JIEMEHTaMH Kiacca. MimeHna aktepoB
JIOJKHBI 3aITUCBHIBATHCA 3arflaBHBIMU OyKBaMU M CJI€I0BaTh PEKOMEHAALNUAM UCTIOIB30BaHUS UMEH
JUIS TUTIOB M KJIacCOB Mojienu. [Ipy 3TOM CHMBOI OTAEIBHOIO aKkTepa CBA3BIBAET COOTBETCTBYIOIIEE
OMMCaHHE aKTepa C KOHKPETHhIM HuMeHeM. lIMeHa aOCTpaKkTHBIX aKTepOB, KaK U JAPYTUX
abctpakTHbeIX aseMeHToB si3bika UML, pexomenayercss oOo3Hauath KypcuBoM. Mms akrtepa
JIOKHO OBITh JOCTaTouHO HH(pOpMATUBHBIM. J[mst 3TOM 1enu NOAXOAAT HaWMEHOBAHHS
JNOJDKHOCTEH B KOMIAHUM (Hampumep, NpojAaBell, Kaccup, MeHemxkep, mpe3uaeHt). He
pEKOMEHIyeTCsl J1aBaTh aKTepaM HMEHa COOCTBEHHbIE MM Ha3BaHUS MoOJeJel KOHKPETHBIX
YCTPOMCTB, TaKk KaK OJIHO M TO K€ JIMIIO0 MOKET BBICTYyNaTh B HECKOJIBKUX POJISIX U, COOTBETCTBEHHO,
oOpalaTeCsi K pa3IU4HbIM CepBUCaM CUCTeMbl. [IprMepamMu akTepoB MOTYT ObITh: KIUEHT OaHKa,
OaHKOBCKHUU CITyXaIluil, MpoJaBell Mara3nuHa, MEHEKEep OTJ/eNia MPoJiaXK, MacCaXxup aBuapeiica,
BOJIUTENIb aBTOMOOWIISA, aJIMHUHHCTPATOP TOCTUHUIIBI, COTOBBIA TeNepOH M JPYrue CYIIHOCTH,
MMEIOIIUE OTHOLIEHNE K KOHILIETITYaJIbHOM MO COOTBETCTBYIOLIEH MPeIMETHON 001aCTH.

AKTepBl UCIIOJIB3YIOTCS ISl MOACIMPOBAHNS BHEIIHUX 10 OTHOIIEHUIO K MPOEKTUPYEMON
CHUCTEME CYIIHOCTEHW, KOTOpPbIE B3aUMOJICMCTBYIOT C CHUCTEMOW M HCIOJB3YIOT €€ B KayecTBE
OTIENbHBIX TOJb30BaTeNIe. BakHO NOHMMATh, 4YTO KaXKIbIH aKTEp ONPEAENAET HEKOTOpOe
COTJIACOBAaHHOE MHOXECTBO POJieH, B KOTOPHIX MOTYT BBICTYaTh MOJb30BAaTEIN JAHHON CUCTEMBI B
MpoLECCE B3aUMOJCUCTBUS C HEW. B KaXIbli MOMEHT BPEMEHHM C CHUCTEMOM B3aUMOIEHCTBYET
BIIOJIHE ONPEJENECHHBII MOJIb30BaTENb, MPU 3TOM OH WIPAET WM BBICTYNAET B OAHOW W3 TaKHX
poneii. Hanbonee HarisgHbli pUMeEp akTepa - KOHKPETHBIN IMOJIb30BaTelb CUCTEMBI CO CBOMMH
COOCTBEHHBIMHU MapaMeTpamMu ayTeHTHPHUKAIUH.

Tak kak B oOmieM ciyyae akTep BCerJa HaXOAUTCS BHE CHCTEMBI, €ro BHYTPEHHsS
CTpYKTypa HHUKaK He ompezensercs. Jlns akrepa MMeeT 3Ha4yeHHE TOJIBKO €ro BHEIIHee
IIpEeCTaBIeHUE, T. €. TO, KaKk OH BOCIPUHUMAETCSI CO CTOPOHBI CHUCTEMBI.  AKTEpbI
B3aUMOJICHCTBYIOT C CHCTEMOW IOCPEJICTBOM TIE€peladyd W TpueMa COOOIIEHWH OT BapHUaHTOB
ucnoib3oBanus. CooOlieHne mpeAcTaBiIsieT coboil 3ampoc akTepoM CepBUCA OT CUCTEMBI U
MOJIyYeHHUE OSTOT0 CcepBUCA. IJTO B3aUMOJCIHCTBHE MOXET OBITh BBIPAXKEHO IMOCPEICTBOM
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acconpanuii MeXJIy OTACNbHBIMHU aKTepaMy M BapHaHTAaMH HCIIOJIb30BaHMS WM Kiaccamu. Kpome
3TOTO, C aKT€paMU MOTYT OBITh CBS3aHBI MHTEP(ENCHl, KOTOpPBIE OMPEACIAIOT, KaKuM 00pa3zoM
ApYyTrHe 3JEMEHThI MOJIEIN B3aUMOJICHCTBYIOT C 3TUMH aKTepaMu.

Ilpumeuanus (notes) B s3eike UML mnpennasHadeHsl IS BKIIOYCHHS B MOJIEINb
MPOM3BOJIEHON TEKCTOBOW MH(OpMAanuy, UMEIOIIEH HENOCPEJICTBEHHOE OTHOIIECHHE K KOHTEKCTY
paspabarbiBaeMOTr0o TpoekTa. B kadecTBe Takoi HMHPOpPMALUU MOTYT OBITh KOMMEHTapUU
pa3paboTunka (HampuMmep, JaTa W Bepcus pa3pabOTKH JAMarpaMMbl MM €€  OTIEIbHBIX
KOMITOHEHTOB), OTpaHUUCHUsI (HAlIpUMeEp, Ha 3HAYCHHs OTJCJIBHBIX CBS3CH WM IK3EMILISPBI

CyLIHOCTEH) ¥ TOMeUYeHHbIe 3HaueHusl. [[puMeHnTenbHO K AuarpaMMaM BapuaHTOB MCIIOIb30BaHU
MPUMEUaHUE MOXET HOCUTHh CaMyl0 OOIIYI0 HMH(OPMAINIO, OTHOCAIIYIOCS K OOIIEMYy KOHTEKCTY
CUCTEMBI.

I'paduueckn npumeuanuss 0003HAYAIOTCS MPSMOYTOJBHHKOM C '"3arHyThIM" BEpPXHHUM
npaBeiM  yroikoMm (puc. 3). BHyTpH mOpSAMOYrojbHHKa COACPKUTCA TEKCT PUMCUAHHUS.
[IpuMeuanue MOKET OTHOCUTHCS K JIIOOOMY 3JIEMEHTY JUarpaMMbl, B 3TOM CIydae UX COCAUHSIET
MyHKTUpHasg JuHUS. Eciu mpuMeyaHue OTHOCUTCS K HECKOJIBKMM JJIEMEHTaM, TO OT HEero
MIPOBOSTCS, HECKOJIBKO JTHHHA.

Peanuzo0EaTe B BMAE
OTAENEHOA BHBNMOTEKK
CTAHAARTHEIE By HELMRA

MpenocTaBuIL KITMEeHTY
Karanor To0Bapoe ana
FaKaza

Puc. 3.Ilpumeps! npumeuanuii B si3p1ke UML

Omnowenua Hna Ouazpamme 6apUAHMOE UCNOAb306aHUA. MexXTy KOMIIOHEHTaMH
JyarpaMMbl BapUaHTOB HCIIOJIB30BAHHS MOTYT CYLIECTBOBATH PA3JIMYHBIE OTHOIIEHUS, KOTOPHIE
OINMCHIBAIOT B3aMMOJEICTBHE 3K3EMIUISIPOB OJHHUX AaKTEPOB U BAPUAHTOB MCIIOIB30BAHUS C
IK3EMIUIIpAaMH  IPYTMX AakTEpoB M BapuaHTOB. OAMH akTep MOXET B3aUMOACHCTBOBATH C
HECKOJIbKUMH BapHaHTaMM MCIOJIb30BaHUs. B 3TOM ciyyae »TOT akTep oOpaiiaercsi K HECKOJIbKUM
cepBHcaM JaHHOW CHUCTeMbl. B CBO0 odepenb OOUMH BapuUaHT MCIIONB30BAHMUS MOXKET
B3aMMO/ICIICTBOBATh C HECKOJIBKUMU aKT€paMH, MPEJIOCTaBIISIS A1l BCeX HUX cBOM cepBuc. Crnenyer
3aMETUTh, YTO JBa BapHaHTa UCIOJIb30BaHUs, ONPENEICHHbBIE A1 OMHOM M TOW K€ CYLIHOCTH, HE
MOTYT B3aUMOJEMCTBOBATH JPYr C JPYrOM, IIOCKOJIbKY KaXKIblii U3 HHMX CaMOCTOSITENIbHO
ONMCHIBAET 3aKOHYEHHBbIM BapHaHT WCIIOJIB30BAHUSA AITOW CYHIHOCTH. boiee Toro, BapuaHTHI
UCIIOJIb30BaHUsl BCErja MpeayCMaTpUBAlOT HEKOTOpPble CUTHAJIbl WM COOOIIEHHs, KOrja
B3aMMOJICHCTBYIOT C aKT€paMu 3a MpeAesaMHu CUCTEMBI. B To e Bpemsi MOTYT OBITh OIpeesIeHbI
Jpyrye cnocoObl 115 B3aUMOACHCTBUS C 2JIIEMEHTAaMHU BHYTPH CUCTEMBI.

B s3pike UML nmeeTcsi HECKOIBKO CTaHIAPTHBIX BUJIOB OTHOLIEHWHA MEXIy aKkTepamMu U
BapHaHTAMHU HCIIOJIb30BAHUS:

1.OtHomenue accormarmu (association relationship)
2.0tHormenue pacmupenus (extend relationship)
3.OtHomenue 0606menus (generalization relationship)
4.Otnomenue Birodenus (include relationship)

[Tpu 3TOM 006IIME CBOMCTBA BApMAHTOB MCIIOJIB30BAHUS MOTYT OBITh MPEACTABICHBI TPEMSI
pa3IMYHbIMM croco0aMu, a MMEHHO C TIOMOIIbI0 OTHOIICHHWH paclIupeHus, 0000IleHus u
BKJIFOUEHUS.

Omnouwienue accoyuayuu siBISCTCS OTHUM U3 QyHIaMEHTAIbHBIX MOHATUH B si3pike UML
U B TOW WJIM MHOM CTENEHH UCHOJb3YeTCs IPU MOCTPOEHUN BCEX IpapUuecKUX MOJEIEH CHCTEM B
(hopMe KaHOHMYECKHUX JAUATPAMM.

[TprMeHHUTENBHO K AMarpaMMaM BapHaHTOB UCIOJIb30BAHUS OHO CIIYXHT Ul 0003HAUEHUSI
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cneun(UYeckol poju aKTepa B OTAEINBHOM BapHAHTE MCIOJB30BaHHUS. OTO OTHOILEHHE
YCTaHABIIMBAET, KAKyI0 KOHKPETHYIO pOJIb UIPAET aKTEp NPU B3aMMOAECUCTBUM C 3K3EMIUIIPOM
BapUaHTa UCIOJb30BaHUA. Ha nuarpamMMe BapuaHTOB MCIOJIB30BaHMA, TaK )K€, KaK M Ha JPYrux
auarpamMmax, OTHOILIEHME accolaluu 00O03HayaeTcs CIUIONIHOM JIMHHUEH MEXIy aKTepoM U
BapUaHTOM HCIOJIb30BaHUA. JTa JIMHUSA MOKET MMETh JOINOJHUTEIbHbBIC YCIOBHBIE 0003HAUEHUS,
TaKue, HalpuMep, Kak UMsl U KpaTHOCTh (pHc. 4).

OdopmuTe Kpeaut
1 5 AnA knweHTa baHka
KnueHt Banka
Puc. 4.IIpumep rpaduueckoro npeacTaBiICHUs OTHOMICHHUS aCCOIUAIINN MEXKIY aKTepOM U
BAPUAHTOM HUCIOJIb30BaHUS

Ommnowenue pacuiupenus onpeaenseT B3auMOCBsI3b 3K3EMIUIIPOB OTJEIBHOIO BapUaHTa
UCIOJIb30BaHUsA ¢ OojIee 0OLUIMM BapMaHTOM, CBOMCTBA KOTOPOTO ONPENeNAI0TCsA Ha OCHOBE Criocoda
COBMECTHOTO OOBEAMHEHHUS JaHHBIX 3K3EMIULIpOB. B MeTramozienu OTHOIIEHHE paclIupeHUs
SBJISICTCS. HAIIPABJIICHHBIM U YKa3bIBAET, YTO IIPUMEHUTENBHO K OTACIBHBIM IIPUMEPAM HEKOTOPOTO
BapHaHTa HCIIOJIb30BAHUS JOJIKHBI OBITH BBIIIOJHEHBI KOHKPETHBIE YCIOBUS, ONPEICIICHHBIE IS
pacUIMpEeHys JaHHOIO BapUAaHTA UCIIOJIB30BaHuA. Tak, eciu UMEET MECTO OTHOLIECHUE PACIIUPEHUS
OT BapvaHTa UCIOJIb30BaHUSA A K BApUAHTy MCIOJB30BaHUsA B, TO 3TO O3Ha4yaeT, 4TO CBOMCTBA
9K3EMIUIsSIpa BapraHTa HCIIOJb30BaHUS B MOryT ObITh J10MOJIHEHB! Ojaroiaps HAJIMYUIO CBOMCTB Y
paciIMpeHHOI0 BapuaHTa UCIOJIb30BaHUs A.

OTHOIIEHUE PAaCHIMPEHUs MEX1y BapUaHTaMU MCIIOJb30BaHUs 0003HAYAETCsl MyHKTUPHOM
JUHUEN €O CTpelKoW (BapuaHT OTHOILIEHUS 3aBUCMMOCTH), HAINpPaBICHHOM OT TOrO BapHaHTa
UCIIOJIb30BAaHUSA, KOTOPBIM SIBISETCS PACHIMPEHUEM Ui HCXOIHOIO BapHaHTa HCIOJb30BaHUS.
JlaHHass JMHHS CO CTpPEJIKOM ToMmeuaercs: Kio4deBbiM cioBoM “extend” ("pacummpsier”), Kak
[OKa3aHo Ha puc. J.

OthopmuT 3aKas
Ha npuobpeTeHue

"extend"”

3aI'IpDCHTb Katanor
ECEX TOBApOE

Puc. 5 [Ipumep rpaduyeckoro n3o0pakeHus OTHOIICHUSI PACIIUPEHUS] MEXIY
BapHaHTaMM HUCII0JIb30BAHUS

OTHOIIEHHE pacIIUPEeHUs] OTMeYaeT TOT (HaKT, YTO OJWH M3 BapUAHTOB HCIIOJIb30BAHMS
MOXXET TPHUCOEAMHSTH K CBOEMY IIOBEJCHUIO HEKOTOpPOE JOMOJIHUTEIbHOE MOBENEHUE,
OIIpEAEIIEHHOE Ul APYTOro BapHaHTa UCIIOJIb30BaHUS.

B npencraBnenHoM Bblle npumepe (puc. 5) npu opoOpMIIEHHH 3aKa3a Ha MpUoOpeTeHue
TOBapa TOJBKO B HEKOTOPBIX CIIyyasX MOXKET MOTpeOOBATHCS MPEJOCTaBIEHUE KIMEHTY Karauora
Bcex TOBapoB. llpu 3TOM ycioBHEM pacUIMpeHHus SBISETCS 3alpoc OT KIMEHTa Ha TOJydeHHe
Karajora ToBapoB. OUYeBHIHO, YTO IOCIE MOJYyYEHHS KaTajora KIMEHTY He0OXOAMMO HEKOTOpOe
BpEMsl Ha €ro M3ydeHue, B TeueHue KOToporo odopmiieHue 3aka3a npuocraHaBiuBaercs. [locme
O3HAKOMJIEHHUSI C KaTaJlorOM KIJIHEHT pemaer Ju00 B MOJib3y BbIOOpa OTIAENBHOrO TOBapa, JHO0
OTKa3a OT MOKynku BooOme. CepBUC WM BapuaHT wucnoib3oBaHus "OdopMmuTh 3aka3 Ha
npuobpeTreHue ToBapa"' MOXKET OTpearupoBaTh Ha BBHIOOP KIHMEHTA YK€ IOcJe TOro, Kak KIMEeHT
MOJIYYHUT JJI1 O3HAKOMJIEHHUS KaTaJor TOBApOB.

MpoeepuTs YCNOBKA Beigagare katanor
Ha 3anpoc Katanora TONBKO NO 3anpocy
TOBAPOE KNUEHTOM KNWEeHTa

3anpocmb Katanor
BECEX TOBApOB

Puc. 6 I'paduyeckoe n300pakeHne OTHOLICHUS PACIIMPEHUS C TPUMEYaHUSAMHU YCIOBUI
BBITOJIHEHUS BADHAHTOB UCIIOJIB30BAHUS
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Ha npuobpeTerue
ToBapa
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OmHuouienue 0000uweHuA CIY>XUT JJIs1 yKa3aHUS TOTO (DaKTa, 4TO HEKOTOPHIA BapHUaHT
UCTIOJIb30BaHUS A MOXET ObITh 0000IIIeH 10 BapuaHTa UCHoib30BaHus B. B aTom ciydae Bapuant
A Oyner sBmATHCS crnenuanu3anuerd Bapuanta B. Ilpm sTom B Ha3zbpiBaeTcs mpeakoM WM
poauTeneM IO OTHOIIEHHIO A, a BapuaHT A - [OTOMKOM IO OTHOIICHHIO K BapUaHTy
ucnonbs3oBanusa B. Crenyer momyepkHyTh, 4TO MOTOMOK HacleAyeT BCE CBOMCTBA M TOBEICHHE
CBOETO POJUTENS, a TAKKEe MOXKET OBITh JIOTIOJTHEH HOBBIMH CBOWCTBAMU U OCOOEHHOCTSIMU

noBeacHus. ['paduueckr JaHHOE OTHOIIEHHE 0003HAYACTCs CIUIONMIHON JHHHEH CO CTPEIKOW B
dopMe HE3aKpallICHHOTO TPEYroJbHUKA, KOTOpas yKa3blBaeT HA POJUTEIbCKHUI BapHaHT
UCIOJb30BaHus (puc. 7). DTa JMHHS CO CTPEIKON HMEET CIeHHalbHOEe Ha3BaHHE - CTpEJKa
"0000mmenue".

OdopmuT 3akas Odopmute 3aKad
Ha npuobpeteHue Ha npuobpeTtenue
ToBApa OMNEHITERA

Puc. 7 IIpumep rpaduyeckoro n3o0pa>keHusi OTHOIIEHUST 0000IEHUSI MEKy BapHaHTaAMU
HCIIOJIb30BAHUS

OtHoteHue 00001IEHUS MEX 1y BapHaHTaMU HCIIOIb30BaHUS IPUMEHSETCS B TOM clydae,
KOrJa HEoOXOAMMO OTMETHTh, YTO JIOYEPHHE BAPHAHTHI HCIIONB30BAaHUS 00JaNalOT BCEMHU
aTpubyraMu U OCOOCHHOCTSIMH TOBEICHHUS POAUTEIbCKUX BapuaHTOB. [Ipu sToM mouepHue
BAPUAHTHI UCIIOJIB30BAaHUS YYacCTBYIOT BO BCEX OTHOIICHMUSAX POAUTEIBCKUX BapUaHTOB. B cBOrO
ouepeb, JOYEpPHHE BapHaHThl MOTYT HAJENATbCA HOBBIMU CBOMCTBAMHU IOBEJEHUS, KOTOpbIE
OTCYTCTBYIOT Yy PpOIMTEIBCKHX BapUaHTOB MCIOJb30BaHUA, a TAKXKE YTOYHATh WU
MoAU(UIIMPOBATH HACIEIyeMble OT HUX CBOMCTBA MMOBECHHUSI.

Ommnowenue @Kn10UeHUa MEXIy JABYMs BapuaHTaMU HCIOJb30BaHUS YKAa3bIBAET, UTO
HEKOTOPOE 33JJaHHOE IOBEJICHUE JJIsl OJHOIO BapHaHTa HMCIOJb30BaHUS BKIIIOYAETCS B KAueCTBE
COCTAaBHOI'O KOMIIOHEHTA B IIOCJIEI0BATEIBHOCTh IOBEJICHUS APYroro BapvaHTa HCIIOJIb30BaHUSA.
JlaHHOE OTHOIIIEHHE SIBISETCS HANPABIEHHBIM OMHAPHBIM OTHOIIEHHWEM B TOM CMBICIE, UYTO Tapa
JK3EMILIIPOB BAPUAHTOB HUCIIOIb30BAHMS BCET 1A YIIOPAI0YEHA B OTHOIICHUY BKIIFOUYCHHS.

CemaHTHKa 3TOrO OTHOUICHHUS OIpenenseTcs cieayroummm obpasoM. Korma sk3emiuisp
IIEPBOT0 BAPHUAHTA UCIIOJIb30BAHMS B IIPOLIECCE CBOETO BBINIOJHEHHUSI TIOCTUTAET TOYKH BKIIOUCHHUS B
MOCJIEI0BATEILHOCTh TOBEJAEHUS 3K3EMIUISIpa BTOPOTrO BAapUAHTA MCIOJIb30BAHMS, JK3EMILISIP
IIEPBOTO BapHUAHTA MCIOJB30BAHUS BBINOJIHAET IOCIEN0BATEIBHOCTD JIEUCTBHM, ONPEEISIIOLIYIO
MOBEJICHUE HK3EMIUISIpa BTOPOTO BapuaHTa UCIOJIb30BAHUSA, MTOCIE YEro MPOJ0KAET BBIOJTHEHUE
JIEWCTBUI CBOETO MTOBEJICHMUSI.

OTHOLIEHUE BKJIIOUEHHUSI, HAMpPABIEHHOE OT BAapUAHTa HCIIOJIb30BaHUSA A K BapHUaHTY
WCIIONBb30BaHusT B, yka3plBaeT, 4YTO KaxAbli OHK3EMIUISIp BapuaHTta A BKJIIOYaeT B ce0s
(GyHKIIMOHATBHBIE CBOMCTBa, 3aJaHHBIC MM BapuaHTa B. DOTH CBOICTBa CHEIHATU3UPYIOT
MOBE/ICHUE COOTBETCTBYIOIIETO BapuaHTa A Ha JaHHOW auarpamme. ['paduueckun maHHOE
OTHOIICHHE 0003HAYAETCS MYHKTUPHOU JIMHUEH CO CTPENKOW (BapUaHT OTHOIIECHUS 3aBUCUMOCTH),
HaIpaBJIEHHOM OT 0a30BOro BapuaHTa HCIIOJIb30BaHMS K BKIo4aeMomy. [Ipu sToMm naHHast TuHUS
CO CTpETIKO# moMevaercs: KitoueBbIM ciioBoM "include" ("Bkirouaer"), kak moka3aHo Ha puc. 8

Odopmut 2akas
Ha npuobpuTeHKe
KOMNEHTEPE

Brinucate cyet Ha
onnaTy KoMneKTEPa

“include”

Puc. 8 Ilpumep rpadudeckoro n300pakeHusl OTHOIIICHUS BKJIIFOUCHUS MEXKTy BapuaHTaMU
WCTIOTB30BaHMS

B s3pike UML B3ammojelicTBHE 3JIEMEHTOB paccMaTpuBaeTcs B WH()OPMAIMOHHOM
aCMeKTe MX KOMMYHHKAIUH, T. €. B3aUMOJICHCTBYIONIHNE OOBEKTHI OOMEHHMBAIOTCS MEXIY COOOM
HeKkoTopoii nHpopMarueit. [Ipu 3Tom naopmanus npuHIMAaeT GopMy 3aKOHUEHHBIX COOOIIEHUH.

Jlist  MoaenupoBaHUS B3aMMOJICUCTBHS 00BEKTOB B s3bike UML  umcmonb3yroTcs
COOTBETCTBYIOIIME JUArpaMMbl B3auMoieicTBUs. ['0BOps 00 ATHX nuarpammax, UMEIOT B BUY J1Ba
acrmeKkTa B3aWMOJICHCTBHsI. Bo-TepBBIX, B3aMMOJICUCTBHS OOBEKTOB MOXKHO paccMaTpHBaTh BO
BpPEMEHH, U TOTJa JJIs MPEACTABICHUS BPEMEHHBIX OCOOCHHOCTEH Mepenayn 1 mprueMa cooOeHHA
MeXay  OObEeKTaMHM  HUCIOJIb3yeTcsl ~ JuarpamMma  mocJjeaoBaTelbHOCTH.  Jlnarpammbl
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MOCJIEIOBATEILHOCTH MCIIOIB3YIOTCS TP MOJICTUPOBAHUN CHHXPOHHBIX IPOIECCOB, B KOTOPBIX
BPEMEHHOM aCIEeKT MOBEICHUSI MOYKET UMETh CYILIECTBEHHOE 3HAUCHHUE.

Oo6vexkmol.

Ha muarpamme mocneaoBaTeIbHOCTH H300PAKAIOTCST HCKITFOUUTEBHO T€ 0OBEKTHI,
KOTOPBIC HEMOCPEJCTBEHHO yYacCTBYIOT BO B3aUMOJICHCTBUM U HE MOKA3bIBAIOTCS BO3MOKHBIC

CTaTUYECKHE AacCOlMaluu C JApyruMu oObekTamu. Jlisi auarpaMMbl  MOCIEIOBATEIbHOCTH
KITIOYEBBIM MOMEHTOM SIBJISICTCSI MMEHHO JMHAMHUKA B3aUMOJICHCTBHUA 00BEKTOB BO BpeMeHH. [Ipu
9TOM JuarpaMma I0C/Ie0BaTeIbHOCTH UMEET Kak Obl JBa m3MepeHus. OJHO - ciieBa HAIPaBO B
BUJIC BEPTUKAIBHBIX JMHUAHN, KaX/1as U3 KOTOPHIX N300pakaeT JIMHUIO KU3HU OTACIBHOIO 0OBEKTa,
YYacTBYIOLIETO  BO  B3auMoOJeHCTBMM. I'papuueckn  Kaxapli  00BEKT  HM300paxaercs
NpPSIMOYTOJIPHUKOM M PAcIojaraeTcs B BEpPXHEH 4YacTu cBoell JimHuM ku3Hu (puc. 9). BHyrtpun
IPSIMOYTOJIbHUKA 3aMKCBIBAIOTCS UMsI 00BEKTa U UMs KJlacca, pasJesieHHble ABoeToureM. [lpu stom
BCS 3aIIMCh MTOTYEPKUBACTCS, UTO SBISETCSA IPU3HAKOM OOBEKTA.

He uckirouaercss cuTyauus, Korja uMs OObEKTa MOXKET OTCYTCTBOBAaThb Ha Juarpamme
II0CJIEI0BATENBHOCTH. B 3TOM cilydae yka3bIBaeTCsl TOJIBKO UM KJIacca, a caM OOBEKT CUMTAETCs
AHOHUMHBIM.

r vimp Ofvexta 1
i Vime Knacca 1

WA Obnexra 2: Ma Obuexra 3-

ma Knacca 2 Wwn Knacca 3

[ ——

|
| NUHUR Xu3NY

X

CUMBON PAIDYWBHUR
obvexma

poxyc

/ YNPABNEHUR

"Tf__

Co0Bwenue

!

Puc. 9. Paznuunsbie rpadudeckre MpUMHUTHBEI JUAarpaMMBbI TIOCIEI0BATEIEHOCTH

KpaitHum cneBa Ha nuarpamMme HM300paxkaeTcsi 00BbEKT, KOTOPBIN SBIISETCS WHULUATOPOM
B3anMojeiicTBust (00bekT 1 Ha puc. 9). IlpaBee wu300paxkaeTcsi Apyroifl OOBEKT, KOTOPBIA
HENOCPEACTBEHHO B3aMMOJEHCTByeT ¢ mnepBbIM. Takum o0pa3om, Bce OOBEKTHl Ha Juarpamme
MOCJIeI0BATENbHOCTH 00pa3ylOT HEKOTOPBIM MOPSIIOK, ONPEAEIsIeMbIi CTENEHbI0 aKTUBHOCTU 3TUX
00BEKTOB MPHU B3aUMOAECUCTBUU JPYT C APYTOM.

Bropoe u3MmepeHue auarpaMMbl MOCJIEIOBAaTEIbHOCTH - BEPTHUKalIbHAs BPEMEHHas OCb,
HaIpaBJIEHHAs CBEpXYy BHU3. HaualbHOMYy MOMEHTY BpEMEHHU COOTBETCTBYET camasl BEpXHsS 4acTb
nuarpammbl. [Ipu 3TOM B3aMMOZIEHCTBHS OOBEKTOB pEaTM3YIOTCS IOCPEACTBOM COOOIIEHUH,
KOTOpbIE MOCBUIAIOTCS OJHUMH OOBekTamMu JApyruM. CooOuieHus u300paxaroTcs B BHJIE
TOPU30HTANIBHBIX CTPEJIOK C UMEHEM COOOIICHUS U Takke 00pa3zyloT MOPSAO0K 10 BPEMEHHU CBOETO
BO3HUKHOBEHHUS. JlpyruMu  cioBamH, COOOLICHMs,  pAcIOIOKEHHbIE Ha  JUarpaMme
MOCJIEI0BATEIBHOCTH BbIILIE, MHUIIMUPYIOTCS paHbIIIe T€X, KOTOPbIE pacnoioxkeHbl Hike. [Ipu sTom
MacmiTad Ha OCHM BpPEMEHM HE YKa3blBaeTCs, IOCKOJbKY JHarpamma I0CJIeA0BaTeIbHOCTH
MOJEJIUPYET JUIIb BPEMEHHYIO YIIOPSAIOYEHHOCTh B3aUMOJEHCTBUN TUIIA ""paHbIIe-TIO3XKe".

Junusn sncuznu o6vexkma

Jlunust xu3Hu oOwvekTa (Object lifeline) u3o0paskaercss MyHKTUPHOW BEPTUKAIBLHON
JMHHUEH, AaCCOLMUPOBAHHOM C E€AMHCTBEHHBIM OOBEKTOM Ha JIUarpaMMme IOCJIe0BaTebHOCTH.
JIMHUS JKU3HU CIYXHUT JUIsi OOO3HAueHUs Nepuoja BPEMEHH, B TEYEHHE KOTOPOro OOBEKT
CYLIECTBYET B CHUCTEME M, CIIEJOBATEIbHO, MOXKET IOTEHIMAIBHO Yy4YacTBOBaTb BO BCEX €€
B3aUMOJICHCTBUAX. Ecnu 0OBEKT CyIIECTBYeT B CHCTEME IIOCTOSIHHO, TO M €ro JIMHUS JKU3HU
JIOJDKHA IPOAOJIKATHCS 10 BCEH IUIOCKOCTH AMAarpaMMBbl ITOCJIEI0BATEILHOCTH OT CaMOM BEpXHEU
€€ JacTu JI0 caMoi HikHel (00bekThI 1 1 2 Ha puc. 9).

OtnenbHble OOBEKTHI, BBHINOJHUB CBOIO POJIb B CHCTEME, MOTYT OBITb YHHYTOXXEHBI
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(pa3py1eHsl), 9TOOBI OCBOOOIUTH 3aHUMAEMbIe MU PEeCYPChI. JIJIT TaKMX OOBEKTOB JIMHUS KU3HH
oOpBIBaeTCS B MOMEHT €ro YHUYTOXeHus. [l 0003HaYeHHs MOMEHTa YHHUYTOXKEHHUs OOBEeKTa B
s3pike UML ucrnonb3yeTcst crenralibHbli CHMBOJI B (popMe JIATUHCKOM OykBbI "X" (0OBEKT 3 Ha
puc. 9). Hwke 3TOro cumBoja MyHKTHPHAsS JIMHUS HE M300pa)kaeTcsi, MOCKOJIbKY

COOTBETCTBYIOLIET0 00OBEKTa B CUCTEME YK€ HET, U 3TOT OOBEKT JOJKEH ObITh UCKIIFOYEH M3 BCEX
MOCIEAYIOIIUX B3aUMO/ICVCTBHIA.

BoBce He o0s3aTenbHO co3gaBaTh BCE OOBEKTHl B HayalbHbIK MOMEHT BpPEMEHH.
OtnenbHble OOBEKTHI B CHUCTEME MOTYT CO3/aBaThCs MO Mepe HEOOXOAMMOCTH, CYHIECTBEHHO
9KOHOMsI PECYPCHI CUCTEMBI U NOBBILIAS €€ IPOU3BOAUTEIBLHOCTE. B 3TOM citydae npsMOYroJbHUK
TaKoro 00BbEKTa N300pakaeTcs HE B BEPXHEH YacTH AMArpaMMbl TOCIE0BATEIBHOCTH, a B TOU ee
YacTH, KOTOpasi COOTBETCTBYET MOMEHTY co3laHMs oObekra (00bekT 6 Ha puc. 10). Ilpu stom
NPSIMOYTOJIBHUK OO0BEKTa BEPTUKAIBHO PACIIONAraeTcsi B TOM MECTE JUarpaMMbl, KOTOPOE MO OCH
BPEMEHHU COBIIAJIAET C MOMEHTOM €r0 BO3HUKHOBEHHUs B cucteme. OueBUIHO, OOBEKT 00s3aTEIbHO
CO3JIaeTCS CO CBOCH JIMHUEH KU3HU U, BO3MOXKHO, C JOKYCOM YITpaBICHHS.

Pus Ofpeerad

“up Xopcea 1

Viun Qfvexta S
Wiva Knecca 1

1
|
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Wus Knacca 3

I

Puc. 10 I'paduueckoe nzoOpakeHre pa3InyHbIX BAPUAHTOB JIMHUHN KU3HU U (DOKYCOB
yIpaBieHus: 00bEKTOB

@Dokyc ynpasenenusn

B mnporecce ¢yHKIIMOHUPOBaHUS OOBEKTHO-OPUEHTUPOBAHHBIX CHCTEM OIHH OOBEKTHI
MOTYT HaXOJUTHCSI B aKTUBHOM COCTOSTHUH, HEMOCPEICTBEHHO BBIMOIHSIS ONPE/eIIEHHbIE AeHCTBUS
WJIM B COCTOSIHUU MAaCCUBHOTO OKUJAHUS COOOIIEHUHN OT APYruX 00BEKTOB. UTOOBI SIBHO BBIICIHUTH
MOAOOHYI0 aKTUBHOCTh 00bekTOoB, B s3bike UML mnpumensercs crnenuanbHOE TIOHSTHE,
nosyurBIiee Ha3zBaHue ¢okyca ynpasieHus (focus of control). @okyc ynpaBieHus n300paxkaetcs B
(hopMe BBITSHYTOTO y3KOT'O MPsIMOYTOJIbHHUKA (CM. 00bEKT 1 Ha puc. 9), BepxHss CTOpoHa KOTOPOTro
o003HaYaeT Havyalo MOJdy4eHHs QoKyca ympaBieHHS 00beKTa (Hayalo aKTUBHOCTH), a €€ HUKHSIS
CTOpOHA - OKOHuYaHHe (OKyca yrmpaBjieHUs (OKOHUAHHWE AaKTUBHOCTHU). DTOT MPSMOYTOJIbHUK
pacrioyiaraercsi HU>ke 00O3HAYeHHsI COOTBETCTBYIOILETO OOBEKTa M MOXKET 3aMEHSTh €ro JIMHHIO
xu3HU (00beKT 4 Ha puc. 10), ecu Ha BceM ee MPOTSHKEHUN OH SBIISIETCS aKTUBHBIM.

C npyroii cTOpoHBI, IEPHOABI AKTUBHOCTH 00BEKTa MOT'YT Ye€pEI0BaThCS C EPUOJIAMH €T
MACCUBHOCTU WJIM OXKUJaHMs. B 3TOM ciydae y Takoro o0beKTa MMEIOTCS HECKOJIBKO (OKYCOB
yrpaieHus (00bekT 5 Ha puc. 10). BaxkHO MOHUMATh, YTO MOTYYUTHh (OKYC YIPABIECHUS MOXKET
TOJIBKO CYIIECTBYIOIIUN OOBEKT, y KOTOPOTO B 3TOT MOMEHT MMeEETCs JIMHMS >KU3HHU. Ecimm xe
HEKOTOPbI 00BEKT OBbLT YHUUTOXKEH, TO BHOBb BO3HUKHYTh B CUCTEME OH yXe He MokeT. BmecTo
HEro JIMIIb MOXET ObITh CO3JaH IPYroi 3K3eMIUISIp 3TOrO K€ Kjacca, KOTOPbIH, CTPOro roBops,
OyZeT SBIATHCS APYTHUM OOBEKTOM.

B otnenbHBIX cilydasx MHULIMATOPOM B3aMMOJEHCTBUS B CUCTEME MOXKET ObITh aKTep WU
BHEITHUI TONIb30BaTeNb. B 3TOM ciiydae akTep m300pakaeTcs Ha AUarpaMMe MoCieI0BaTeIbHOCTH
CaMbIM TIEPBBIM O0BEKTOM CjieBa cO CBOMM (hokycoMm ympasienus (puc. 11). Yame Bcero akrep u
ero Qokyc ympaBieHus OyAyT CYIIECTBOBAaTh B CHCTEME IMOCTOSHHO, OTMEUasi XapaKTEpHYIO s
MOJIb30BATENsl AKTUBHOCTh B MHUIIMUPOBAHUHU B3aUMOJEUCTBUI ¢ cucTeMoM. [Ipu 3ToM cam aktep
MOKET UMETh COOCTBEHHOE UMS JINOO OCTaBATHCSI aHOHUMHBIM.

NHornma HEKOTOpBI OOBEKT MOXKET HHHUIMHPOBATh PEKYPCHBHOE B3aUMOJICHCTBUE C
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camMuM co0oil. Peub uaer o TOM, 4YTO HaJIMYUME BO MHOTHUX SA3BIKAX MPOrPaMMHUPOBAHUS
CIELUANbHBIX  CPEICTB IOCTPOCHUS  PEKYPCHUBHBIX MpoIenyp TpeOyeT  BU3yaIH3aluu
COOTBETCTBYIOIIMX  MOHATUH B  Qopme rpaduueckux npumMuTuBoB. Ha  auarpamme
MOCTIeIOBATEIBHOCTH PeKypcusi 0003HaUaeTcss HEOOIBIINM MPSIMOYTOJIBHUKOM, MPUCOEANHEHHBIM

K IIpaBoil cTopoHe PoKyca yIpaBiIeHUs TOT0 00BEKTA, 111 KOTOPOro H300paxaercs 3To
peKypcHBHOE B3auMo ieiicTBrE (00beKT 7 Ha puc. 11).

~
% Vs OGypenys 7 Yya Odypers 3
A \ e Maacca | M_K"_:Ir:_‘l__)

anGHuMIesd
amep

- PeRypcun - _:]

| peQuercysHon
COOOWBNLE

Puc. 11. I'paduyeckoe n3o0paxkeHue akrepa, peKypcuu u pedIeKCUBHOTO COOOIIEeHUS Ha
Jyarpamme I1ocJje10BaTeIbHOCTH

Cooowenusn

Kak OBL10 0OTMEYECHO BHIIIE, IICIb B3aUMOACHCTBUS B KOHTeKcTe s3b1ika UML 3akmouaercs
B TOM, 4YTOOBI CHeUU(PHUIHPOBATH KOMMYHHKALMIO MEXAY MHOXECTBOM B3aMMOCHCTBYIOLIUX
00bekTOB. Kakoe B3aMMOJCHCTBHE ONMMCHIBACTCS COBOKYIHOCTBIO COOOIIEHHA, KOTOPHIMU
yYacCTBYIOIIME B HEM OOBEKTHI OOMEHHMBAIOTCS MEXIy coOoil. B 3TomM cmbicie cooOuieHue
(message) mpencTaBisieT co00i 3aKOHUEHHBIH (hparMeHT HMHPOPMALUHU, KOTOPBI OTIPABISAETCS
OIHMUM o0OBeKkTOM Jpyromy. Ilpm 5ToM mnpuem coOOIIEHUS HMHULUUPYET  BBINOJIHEHHUE
OTIpEe/ICNICHHBIX JEHCTBUI, HANpaBICHHBIX Ha pEIIeHHE OTAENbHOM 3ajaun TeM OOBEKTOM,
KOTOPOMY 3TO COOOIIEHHE OTIIPABIIEHO.

TakuM oOpa3om, cOOOIIEHHS HE TOJbKO IMEpPEeAaroT HEKOTOpYH HHGOpMaIuio, HO U
TpeOYyIOT MM NPEANoyaraloT OT MPUHUMAIOIIEro OOBEKTa BBINOJHEHMS OXMIAeMbIX JEeHCTBUM.
Coo011eHust MOTYT HHUIIMMPOBATH BBIIOJHEHHE ONepaluii 00bEKTOM COOTBETCTBYIOIIETO Kilacca, a
mapaMeTpsl 3TUX ONepauuid mepenaimoTcs BMmecte ¢ coobmenueM. Ha  guarpamme
MOCJIe/IOBATEIbHOCTH BCE COOOILIEHMS YMOPSAJOYEHbI 10 BPEMEHHM CBOErO BO3HHMKHOBEHHS B
MOJECIIUPYEMOU CUCTEME.

B TakoM KOHTekcTe KakJoe COOOIIEHHWE HMEEeT HampaBieHHE OT O00BEKTa, KOTOPBIH
WHULUUPYET U OTIPABISIET COOOIIEHNE, K O0BEKTY, KOTOPBIN ero nonydaer. MlHorna ornpaBuTens
COOOIICHUsI HA3BIBAIOT KIMEHTOM, a MoJjy4areis - cepBepoM. [Ipu 3ToM coolleHue oT KiIMeHTa
uMeeT (GopMmy 3ampoca HEKOTOPOrO CEpBHCA, a PEAKIMs cepBepa Ha 3ampoc IOocie MOTyYeHHs
COOOIICHUs MOXET OBbITh CBS3aHAa C BBIIOJHEHHWEM ONpEICNCHHBIX ACUCTBUI WM Tepeaadu
KIIMEHTY HeoOXoIuMol HH(OpMaIuu Toxke B popme cooOIieHusl.
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Puc. 12.I'paduueckoe n300pakeHrne pa3IMuHbIX BUAOB COOOIICHUN MEX Ty OObEKTaMH Ha
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Juarpamme rocJjieJoBaTeIbHOCTH
B s3pike UML MoryT BCTpedaThCsi HECKOJIBKO PAa3HOBUAHOCTEH COOOLICHHM, KaKIoe U3
KOTOPBIX HUMEET CBOE Irpaduyeckoe uzoopaxkenue (puc. 12).

- IlepBas pa3HOBUIAHOCTH COOOINEHUS SBIAETCS HauOoOJee pPaCIpPOCTPAHEHHOH W
UCIOJb3yeTCsl JUIsl BbI30BA IPOLEIYp, BBINOJHEHHUs OIEpaluil MM O0003HAYEHUS OTIENIbHBIX
BJIOXKCHHBIX TOTOKOB YIpaBieHus. Hawamo 3TOH cTpenku Bceraa compukacaercs ¢ (hoxycom
YIPaBJIEHUS WU JUHUEH JKU3HU TOr0 OOBEKTAa-KIMEHTa, KOTOPBIH MHUIUHUPYET 3TO COOOLICHHUE.
Konen crpenku compukacaercs C JIMHHEH >XH3HHM TOrO OOBEKTa, KOTOPHIH MPUHUMAET 3TO
coOOlIeHNEe U BBINOJHAET B OTBET ompezeieHHble neiictBud. Ilpu 3ToM mpuHMMarommii 0ObeKT
3a4acTyIo MoJiydaeT U (OKyC yrpaBlieHUs], CTAHOBSACh AKTHBHBIM.

- Bropast pa3HOBHMAHOCTH COOOIICHHS HCIONB3YyeTCs IIsi 0003HAueHHs] MPOCTOTO (He
BJIOXKEHHOT0) MOTOKa ympasieHus. Kaxknas Takas cTpeika yKa3bplBaeT Ha MPOrpecc OJHOTro Iara
notoka. [Ipu 3ToM coOTBETCTBYIOIME COOOIIEHUSI OOBIYHO SIBJISIOTCS ACHHXPOHHBIMH, T. €. MOTYT
BO3HUKATh B MPOHM3BOJbHBIE MOMEHTHI BpeMeHHU. llepemada Takoro cooOIIEHUS OOBIYHO
COIIPOBO’KAAETCS MoJydeHueM (hokyca yrpaBiieHUs] 0ObEKTOM, €ro MPUHSABILINM.

- Tperbsi pa3HOBHIHOCTH SIBHO O0O3HA4YaeT ACHHXPOHHOE COOOIICHHE MEXIY JABYMS
00bEKTaMU B HEKOTOpPOW HpOLETYypHOM IHoOcienoBaTesibHOCTU. [IpumepoM Takoro cooOuieHus
MOJKET CITY’KUTh IIPEPHIBAHHUE ONEPAIH TP BO3ZHUKHOBEHUH UCKITIOUUTEIHHON CUTyalnu. B aTom
ciiyyae MHGOpMaLUs O TaKOM CUTYyallMM NEepeAaeTCsl BbI3bIBAIOLIEMY OOBEKTY s MPOAOIKEHUS
npouecca JajJbHENIIEro B3auMOICCTBHUS.

- UYerBepras pa3HOBHJHOCTb COOOIIEHUS MCIONB3YyeTCs JJs BO3BpaTa U3 BbI30BA
nporenypsl. IIpumMepoM MOXKET CIY)XUTh TIPOCTOE€ COOOIIEHWE O 3aBEPUICHUH HEKOTOPBIX
BBIUMCIIEHUI 0e€3 IperoCTaBleHUsl pe3yibTaTa pacuyeToB OOBEKTY-KIMEHTY. B mponenypHbix
MOTOKaX YIPAaBJICHHUS 3Ta CTPEIKa MOXXET OBITh OMNYIICHA, IMOCKOJBbKY €€ Halu4he HESBHO
IpearnosiaraeTcs B KOHIIE aKTUBU3aLUU 00BbeKkTa. B TO ke BpeMs cuMTaercsi, 4TO KaXJblii BBI3OB
MpoIelypsl MMEET CBOIO Tapy - BO3BpaT BbI30Ba. J[Isi HEmpoleqypHBIX MOTOKOB YIIPaBIICHHUS,
BKJIIOYasl MapajyiesibHble M ACUHXPOHHBIE COOOIIEHHUS, CTpeNKa BO3BpaTa JOJDKHA YKa3bIBaThCS
SIBHBIM 00pa3oM.

Takum o6pazoMm, B s3pike UML kaxnoe cooOiieHue accouuupyercs ¢ HEKOTOPBIM
JECTBUEM, KOTOPOE JIOJDKHO OBITH BBHIMIOJIHEHO MPHUHSIBIINM ero o0bekToM. Ilpu sToM neiictBue
MO’KET UMETh HEKOTOpbIE apryMEHThl WJIM MapaMeTphl, B 3aBUCUMOCTH OT KOHKPETHBIX 3HauYCHHH
KOTOPBIX MOXXET OBITh TOJYYEH pa3nuyHblii pe3ynbraT. COOTBETCTBYIOIIME HapaMeTphl Oyaer
UMETh U BbI3bIBaIOLIEE 3TO JeicTBue coolmienue. boiee Toro, 3HaueHus: mapaMeTpoB OTJIENbHBIX
COOOIIEHNH MOTYT COJIep’KaTh YCIIOBHBIE BBIPKECHHUs, 00pa3ys BETBJICHHE WU aJbTEPHATHBHBIC
IIyTH OCHOBHOTO MOTOKA YIPABICHMUS.

Bemenenue nomoka ynpaenenus

Jnis n300paskeHus] BETBICHHSI PUCYIOTCS IBE MM O0Jiee CTPENIKU, BBIXOJAIINE U3 OJHOM
TOYKH (okyca ympaBiaeHusi oObekta ((okyc ympasieHuss oobekta 1 Ha puc. 13). Tlpu stom
COOTBETCTBYIOIIME YCIOBHUS JIOJDKHBI OBITh SIBHO yKa3aHbI PSIIOM C KaXJOW M3 CTPENOK B (Gopme
CTOPOXXEBOTO ycJoBUs. Kak HETPYIHO MPENCTaBUTh, €CIIN YCIOBHE 3alHCaHo B (hopMe OYIeBCKOTO
BBIpQ)XEHUS, TO BETBIEHHE OyJeT cojaep)kKaThb TOJBKO JBE BETBU. B mo0oM ciydae yciioBUS
JOJDKHBI B3aMMHO UCKITIOUATh OJTHOBPEMEHHYIO TIepeiady allbTepHATUBHBIX COOOIICHUH.

C noMoIIIbI0 BETBJIEHUSI MOKHO M300pa3uTh U 00JIee CI0KHYIO JIOTHKY B3aUMOJICHCTBHSA
00BEKTOB MeX 1y co00ii. Ecnu ycnoBuii 0osiee 1ByX, TO I KKIOTO U3 HUX HE0OX0IUMO

MPEyCMOTPETH CUTYALIUIO €UHCTBEHHOT'O BBHIMIOJIHEHUSI.

15



Vma_Ofvexra 1 ¥iua Obvpexra 2

Viwa Knacca 1 Wma Knacca 2
|
|
(x<0] I w-|  Va OBbexra 3:
_ | Wma Knacca 3
/ pe=0] !
mMoYKa
eemenenua

e e e ]

T

A

<
o — — — _T

Puc. 13 I'paduueckoe n3zobpakeHre OMHAPHOTO BETBJICHUS [TOTOKA YIIPAaBICHUS Ha
JrarpaMMe 1mociieI0BaTeIbHOCTH

Cmepeomunut cooduienuil

B s3pike UML npemycMoTpeHBl HEKOTOpblE CTaHAAPTHBIE JEHCTBUS, BBIOJIHSEMbIE B
OTBET Ha IMOJYYEHHE COOTBETCTBYIOHIETO cooOmeHus. OHU MOryT OBITh SIBHO YKa3aHbl Ha
JMarpaMMme I0CJIe10BaTeIbHOCTH B (hopMe CTepeoTHIa psIoM C COOOIIEHUEM, K KOTOPOMY OHHU
OTHOCATCS. B 9TOM ciyyae OHHM 3amMCBIBAIOTCS B KaBbIUKaxX. VICIIONB3YIOTCS —CIIEAYIOIIHE
0003HaueHMsI JUI MOJCIMPOBAHMS e CTBHUIA:

"call' (Bei3BaTh) - cooOlieHHe, TpeOyrollee BbI30BA ONEPALUN WIH IPOLEIYPHI
npuHuMarolero ooOwekTa. Ecim coollieHue ¢ 3TUM  CTEPeOTHIIOM pPe(IeKCMBHOE, TO OHO
WHUIMKAPYET JIOKAJIBHBIN BHI30B ONEPAIH Y CAMOT'O TIOCIABIIETO ATO COOOIIEHNE 00BEKTa;

"return" (Bo3BpaTHTh) - COOOIICHKE, BO3BPAIIAOIIECEe 3HAUCHHUE BBHITIOJHEHHOW OIepaluu
WM TIPOLIEAYPHI BBI3BABIIEMY €€ 00BEKTY. 3HaUCHHE Pe3yIbTaTa MOXKET HHULIMUPOBATh BETBICHHUE
MOTOKA YIPaBJICHHUS;

"create" (co3math) - cooOIieHne, Tpedyrolee Co3JaHus IPyroro oObEKTa Jisl BHITOTHEHUS
orpeJiesieHHbIX JAeHcTBUH. CO3JaHHbIM 0OBEKT MOXKET MOIYYUTh (POKYC YIpaBIECHUS, a MOXKET U He
TIOJTyYHTH €ro;

"destroy” (YHHUYTOXUTB) - COOOLICHHWE C SBHBIM TPEOOBAaHHUEM  YHHUYTOXKHTh
cooTBeTCTBYyIOIMN 00bekT. [lochlmaercs B TOM ciydae, Korja HEOOXOAMMO MpPEKpaTHTh
He)XeJaTeNbHble JIEHCTBUSA CO CTOPOHBI CYIIECTBYIOLIETO B CHCTEME 00BEKTa, JIMOO0 Korjpa oObeKT
OoublIe He HY)KEH M JTOJDKEH OCBOOOIUTH 3a/IeHICTBOBAaHHBIE MM CHCTEMHBIE PECYPCHI,

"send" (mocnate) - 0003HaYaET MOCHUIKY IPYTOMY OOBEKTY HEKOTOPOTO CUT'HAJIa, KOTOPBIH
ACHHXPOHHO WHHIMUPYETCS OJHUM OOBEKTOM W TPHHUMAETCsA (MEPEeXBATHIBACTCS) JPYTHM.
OTnuune cuUrHana oT COOOIICHHUs 3aKJII0YaeTcss B TOM, UYTO CHUTHAJ JOJDKEH OBITh SIBHO OMMCAaH B
TOM KJ1acce, 00bEKT KOTOPOTO HHUIMUPYET €T0 Mepeaady.

Bpemennvie ozpanuuenus na ouazpammax nocied08amenbHoCmu

B oTnmenbHBIX ciydasx BBIOJHEHME TeX WIM MHBIX JCWCTBUM Ha JauarpaMme
MOCJICIOBATEIFHOCTH MOXKET TOTPeOOBaTh SIBHOW CHEMU(HUKAIMA BPEMEHHBIX OTPAaHWYCHUH,
HaKJIabIBAEMBIX Ha CaM MHTEpBaJl BBIOJHEHMs ONEpaluil WM Iepenady cooOuieHuid. B s3bike
UML s 3anucu BpeMEHHBIX OrpaHMYEHHM HCIONb3YyIOTCd (QUIypHble CKOOKH. BpemeHnHble
OTpaHUYEHHUS] MOT'YT OTHOCUTBCS KaK K BBIMIOJIHEHUIO OIPEIIEHHBIX IeHCTBUI 00BEKTaMM, TaK U K
CaMHUM COOOIICHHUSM, SIBHO CHIEHHU(PHUIMPYS YCIOBHUS WX TMEpeadd WK mpueMa. BaxHO OHUMATH,
YTO B OTJIMYME OT YCIOBHHA BETBIEHMS, KOTOPHIE JOJDKHBI BBIMOJHATHCS —albTEPHATHUBHO,
BPEMEHHBIC  OTPAaHWYCHUS HUMEIOT  O0S3aTeNbHBIA WM  JUPEKTHBHBIA  XapakTtep s
aCCOIIMMPOBAHHBIX C HUMH OOBEKTOB.

BpemeHHble OrpaHMYeHUss MOTYT 3allUChIBaTbCA PAJOM C  HAYaJIOM  CTPEJIKH
COOTBETCTBYIOLIEr0 coobmenus. Ho Hanbosee 4yacTo OHM 3alHCHIBAIOTCS CJI€BAa OT 3TOW CTPEIKH

Ha OJIHOM ypoBHeE ¢ Hell. Ecniu BpemeHHast XapakTepucTHKa OTHOCUTCSL K KOHKPETHOMY O0BEKTY, TO
UM$ 3TOro 00BEKTa 3aMUCHIBACTCS NIEpe]] MMEHEM XapaKTePUCTUKU U OTHEISETCS OT Hee TOUKOM.
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[TpumepaMu TakuX OTpaHMUYCHHN Ha IHAarpaMMe IOCIEIOBATEIBLHOCTH MOTYT CIY>KUTh
CUTYyallld, KOTJa HeoOXOAMMO SIBHO CHEIM(PUIUPOBATH BpPEMs, B TEUCHHE KOTOPOTO JOMYyCKAeTCs
nepeaaya cooOIIeHNs OT KIIMEHTA K cepBepy Witk 00paboTKa 3arpoca KJIMEHTa CEPBEPOM:

{BpeMsi_mipuemMa CcoOOIICHUS BpeMsi OTIpPaBKU coobmieHus < 1 cek.}

{BpeMsi_oxwunanus_otBera < 5 cex.}

{Bpemsi_miepenaun_maketa < 10 cek.}

{o0bexT 1. Bpemsi momaum_curHaina tpesoru > 30 cek.}

Kommenmapuu unu npumeuanus
KomMmeHnTapun uiay mpuMedaHus YKe pacCMaTpUBAIUCh paHee IMPU H3YyYEHUU APYTUX

BUJI0B AuarpaMM. OHU MOTYT BKJIIOUAThCA U B IMArpaMMbl MOCJIEI0BATEIbHOCTH, ACCOLUUPYSICh C
OTJICIBHBIMU OOBEKTAMH I COOOMmIEeHUsIMU. [Ipr 3TOM UCHONB3yeTCsl CTaHaapTHOE 0003HAUCHUE
JUIS KOMMEHTapus - IPSIMOYTOJIbHUK C "3aJOMJIEHHBIM" MpaBbIM BEPXHUM YriIoM. BHyTpu 3TOro
MPSIMOYTOJIbHUKA 3alMChIBACTCS] TEKCT KOMMEHTAPHUS HAa €CTECTBEHHOM SI3bIKE.

®opma npeacTaBiIeHus pe3ybTaTa:

[TocTpoeHHble quarpamMmsl, OTYET O padboTe.

Kpurepum ouneHku:
Oyenka «omauyHoy» gvicmasisfiemcs. padoTa BBIIOTHEHA MOJTHOCTHIO, 0e3 OMMO0K, clieiaH U

CAaH OTYCT.
Ol/jeHKa «XOPOULO» 6bICMABIAEMCA pa60Ta BBINIOJIHCHA ITIOJIHOCTHIO, C HC3HAYNUTCIIbHBIMHA

OomuOKaMH I HETOYHOCTSAMH, CIIeJIaH U C/IaH OTYeT.
Oyenka «y0osemeopumenbHo» gblcmasisemcs. padoTa BBIIOJHEHA HE MOJIHOCTHIO, CO

HE3HAYUTEJIbHBIMU OIMOKAMHUUIN HETOYHOCTSIMH, OTYET HE ClIeTIaH WM ClIeJIaH YaCTUYHO.
Oyenka «Hey00s81emeopumenbHo» gblcmasgisemcs. padoTa HE BBIIOJIHEHA.

17



JlabGoparopHoe 3ansitue Ne 2 [locrpoenue nuarpammbl Koonepauuu u juarpaMmmsl
PasBepThiBaHMs U reHepauus Kojaa

Ieab: O03HAKOMHUTBCSA C METOJOJIOTMEH MOZAEIUpoBaHud auarpammsl Koonepanun u
nuarpaMMsl PassepTeiBanus Ha OCHOBe A3bika UML

Beinosinus padory, Bel Oyaere:

YMETh!

- V1. ocymecTBIsATh MOCTAHOBKY 33/1a4 110 00paboTKe HH(pOpMAIHH;

- V2. npoBOauTh aHAIU3 NPEAMETHOM 00nacTu;

- ¥Y3. oCcymecTBIATh BBIOOP MOJENU U CPEJICTBA OCTPOCHUSI MHPOPMALIMOHHONW CUCTEMBI U
IIPOrPaMMHBIX CPEJICTB.

MarepuanbHoe o0ecrniedeHune:
IlepcoHAIBHBIN KOMIIBIOTED

3aganue:

1. O3HaKOMHTBCS C TEOPETUUECKUM MATEPUATIOM.

2. O3HaKOMHTbCS C METOJOJIOTHEN MocTpoeHus quarpammsl Koonepauuu U 1uarpaMMel
PasBeprriBanus Ha ocHOBe s3b1ka UML.

[Toctpoiite nuarpammy Kooneparuu 11 BbIOpaHHON MH)OPMAIIMOHHON CUCTEMBbI
Bommonnute  moctpoeHue  auarpaMMbl  PasBepTeiBaHMs Ui BBIOpaHHOM
MH(GOPMALIMOHHOM CUCTEMBI
5. CpaiiTe BBITIOJIHEHHYIO padoTy.

> w

HOpﬂ}IOK BbIITOJTHCHHU A paﬁoTu:

=

N3yunTh TEOPETUYECKYIO HHPOPMALIHUIO.

2. Ha ocHOBe NpUBEACHHBIX NMPUMEPOB PACCMOTPETh OCHOBHBIE HMPUHIUIBI MOCTPOCHUS
Juarpamm Koolepaluy 1 pa3BepThiBaHUs Ha ocHoBe si3bika UML.

3. Ilo BbIOpaHHOMY BapuaHTY MOCTPOUTH JUArpaMMy KOOMEpaIiy JJIsi COOTBETCTBYIOLIECH
MH(OPMALIMOHHON CUCTEMBI.

4. ITo BEIOpaHHOMY BapHaHTy MOCTPOUTH JUArpaMMy pa3BepThIBaHUSA JJII COOTBETCTBYIOLICH

MH(OPMALIMOHHON CUCTEMBI.
B snextponHOM Buae ohopMUTE KpaTKHil OTUET O BHIMOJIHEHHOM padoTe.
Crnaiite BBITIOJIHEHHYIO padoTy.

oo

Xox padoThI:

OcoOeHHOCTH B3aUMOJICHCTBUSL IJIEMEHTOB MOJEIUPYEMOH CHCTEMBI MOTYT OBITh
IIPECTAaBICHBl HA  JMarpaMMax  IIOCJIENOBaTEIbHOCTM M Koomepauuu.  Jmarpamma
MOCJIEZIOBATENBHOCTU  CIY’KUT Ui BHU3YyalM3alid BPeMEHHBbIX AacleKTOB B3auMOJICHCTBUS,
auarpaMma  KOONepaluH TpeAHa3HayeHa JUisd Choelu(UKalud  CTPYKTYPHBIX — acCHeKTOB
B3aMMO/AEeHCTBHA.

['maBHass 0COOEHHOCTh JWArpaMMbl KOOMEpalMM 3aKIYaeTcsl B BO3MOXHOCTH
rpaduyecKkyd TMpEeACTaBUTh HE TOJBKO IIOCIEI0BAaTEIIbHOCTh B3aHMMOJCHCTBHS, HO M  BCe
CTPYKTYpPHBIE OTHOILIEHHUS MEXy 00bEKTaMH, YYaCTBYIOIMMH B 3TOM B3aUMOJACHCTBUH.

[Tpexne Bcero, Ha auarpaMMe KOONEpAlMM B BHUJIE NPSIMOYrOJIbHMKOB H300pa’karoTCs
y4YacTBYIOIIME BO B3aUMOJICHCTBUN OOBEKTHI, COJepIKALINEe UM 00BEKTa, €ro KJIacC U, BOZMOXKHO,
3Ha4yeHus atpuOyroB. [lanee, kak W Ha AMarpaMMe KJIAacCOB, YKa3bIBAIOTCS acCOLMALUU MEXIY
00BEKTaMU B BUJE PA3IMYHBIX COCAMHUTENBHBIX JUHUH. [Ipn 3TOM MOXHO SBHO yKa3aThb MMEHa
accolMalluu U poJIel, KOTOpble UIpatoT OOBEKTHI B JaHHOHN acconuanuu. JIONOJHUTENBHO MOTYT
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ObITh M300paKEHbI TUHAMUYECKHE CBSI3U - MOTOKH cooOuieHuil. OHU TPeJCTaBIAIOTCS TaKkKe B
BUJIE COCIUHUTENBHBIX JIMHUA MEXIYy OOBEKTaMH, HaJl KOTOPBIMU pACIIONAraeTcsl CTpeNKa C
yKa3aHMEeM HalpaBlieHUs, MMEHHM COOOIlEeHHUs U  TOPSAKOBOIO HOMepa B  oOmiei
MOCIIE0BATEIHLHOCTH UHUITMATN3AINN COOOIIEHUH.

B ornumume oT guarpaMMmbl  [IOCHIENOBATEIbHOCTH, Ha JUarpaMMme KOOIEpaluu
M300paXaroTCsl TOJIHKO OTHOUICHHS MEXAY OOBCKTaMH, WIPAIOIIMMHU OIPEICICHHBIE POJIA BO
B3aumojeiicteu. C JOpyroil CTOpPOHBI, Ha 3TOM JuarpaMme He YyKa3blBaeTcs BpeMs B BHUIE
oTenbHOro u3Mepenus. [lodToMy MOCIEI0BATENBHOCTh B3aUMOACHCTBUH W HapajlIeIbHBIX
MIOTOKOB MOXET OBbITh OIpejesieHa C MOMOUIbI0 MOPSIKOBBIX HOMEpoB. CreaoBarenbHO, €CiH
HEO0OXOIMMO SIBHO CIEU(UIIMPOBATh B3aUMOCBSI3H MEXKIYy OOBEKTaMH B PEATbHOM BpPEMEHH,
Jy4Ille 3TO JieJiaTh Ha harpaMmMme Mocae10BaTeIbHOCTH.

[ToBeneHne cucTeMbl MOXET ONMCHIBATHCS HAa YPOBHE OTICIBHBIX OOBEKTOB, KOTOPHIE
O0OMEHUBAIOTCA MEXAy CO0O0W COOOIIEHUSMHU, YTOOBI JOCTHYb HYKHOM LIETH WU pPeainu30BaTh
HEKOTOpHIN cepBUC. C TOUKHM 3pE€HUS] aHAIUTUKA UM KOHCTPYKTOpPA BayKHO MPEJCTABUTH B IPOEKTE
CUCTeMBbl CTPYKTYpHBIE CBSI3M OTHEJIBHBIX OOBEKTOB MEXIy coboi. Takoe cratuueckoe
MPEJCTaBICHHE CTPYKTYPHl CHUCTEMBI KaK COBOKYITHOCTH B3aMMOJACHUCTBYIONIMX OOBEKTOB U
o0ecrnieunBaeT AuarpaMma KOonepauuu.

Koonepayusa

[Tonsitue xoonepammu (collaboration) siBiseTcss OMHUM U3 (YHAaMEHTATIBHBIX MMOHATUN B
s3pike UML. OHO ciayxuT st 0003Ha4eHHs] MHOKECTBA B3aUMOJICHCTBYIOUINX C OMPEesICHHOM
IIETbI0 0OBEKTOB B 00IIEM KOHTEKCTE MOACIUPYEeMOi cUcTeMbl. L{enb camoii koorepariy COCTOUT
B TOM, 4YTOOBI crenu(UIMPOBaTH OCOOEHHOCTH peajHu3alii OTAENbHBIX Hanboyiee 3HAYHMBbIX
onepainuii B cucteme. Koomepanus omnpenensier CTPyKTypy IOBEACHUSI CUCTEMBbI B TEpMHUHAX
B3aUMOJICHCTBUS YUHACTHUKOB 3TOM KOOIEpaLUu.

Koomneparnus MoxeT ObITh Ipe/ICTaBICHA HA IBYX YPOBHSX:

- Ha ypoBHe cnierudukanuu - mokasbBaeT pojiu KJIacCu(UKATOPOB U POJIM accolMaluil B
paccMaTpuBaeMOM B3aUMO/ICHCTBUH.

- Ha ypoBHe npumMepoB - yKa3bIBaeT SK3eMIUIIPHI M CBSA3U, 00pa3yrolie OTAeIbHbIE POIH
B KOOIEpaluu.

JnarpamMma KOONEpaLlMK ypO6HA cheyugukayuu TIOKa3bIBAET POJIM, KOTOPBIE HUIPAIOT
Y4acTBYIOUIME BO B3aUMOJCHCTBUHM 3JIEMEHTHI. OJJEMEHTaMU KOOIEepallMd Ha 3TOM YpPOBHE
SBJISIIOTCSL KJIACChl M aCCOLMAIMM, KOTOpble 0003HAa4al0T OTJENbHbIE PO KIacCU()UKATOPOB U
accolMalMy MEeXy YYaCTHUKaMHU KOOTepaIiy.

Jluarpamma KoONepaluy YpPoGHA RpUMEPOE TPEICTABISAETCS COBOKYMHOCTbIO OOBEKTOB
(PK3eMIUTSIpBI  KJIACCOB) M CBsi3ed (PK3eMIUBIpbl accouuanuii). [Ipu 3TOM CBSI3M TOMOJIHSIFOTCS
cTpenikaMu coobueHnii. Ha 1aHHOM ypoBHE MOKa3bIBarOTCS TOJBKO pPElIeBAaHTHBIE OOBEKTHI, T. €.
MMEIOIIIE HETTOCPEICTBEHHOE OTHOIICHNE K PeaTi3alliy olepaliy Wik Kiaccupukaropa.

B xoonepauuu ypoBHs IPUMEPOB ONPEAEIAIOTCA CBOWCTBA, KOTOPBIE JOJKHBI UMETh
AK3EMIUISAPBI ISl TOrO, YTOOBI ydyacTBOBaTh B Koomepauuu. Kpome cBoiicTB 0OBEKTOB Ha
JyarpamMme KOoIlepaly TaKkKe yKa3bIBalOTCs aCCOLMALMN, KOTOPBIE JOJKHBI UMETh MECTO MEXAY
oObekTaMu koomnepanuu. Ilpu 3ToM BoBce He 00s3aTeNnbHO HM300pakaTh BCE CBOICTBA WIJIM BCe
accoluanuy, IIOCKOJbKY Ha JAMarpaMMe KOOINEpallMiM  IPUCYTCTBYIOT — TOJBKO PO
KJIacCCU(UKATOPOB, HO HE caMu Kiiaccuukaropsl. Takum 00pa3oM, B TO BpeMs Kak KiaccuduxaTop
TpeOyeT MOJHOTO OIMUCAHMS BCEX CBOMX JK3EMIUIIPOB, POJb KiIacCH(pUKATOpa TpeOyeT ONuCaHHs
TOJIBKO T€X CBOMCTB M acCOIMAIINA, KOTOPhIE HEOOXOIUMBI JJI YyUacCTHs B OTJEJIbHON KOOMEPAIIUH.
Otcrozia BeITEKaeT BaxxHoe cieacTBue. OHa U Ta ’Ke COBOKYIHOCTb OOBEKTOB MOXKET
y4acTBOBaTh B pPa3IMYHbIX Koomepanusx. [Ipu 3ToMm, B 3aBUCUMOCTH OT paccMaTpHUBaeMoil
KOOIIEPAllMi, MOTYT U3MEHSITHCS KaK CBOWMCTBA OTIENBHBIX OOBEKTOB, TAaK M CBSI3U MEXKIYy HUMHU.
VIMeHHO 3T0 OT/IMYaeT [uarpaMMy KOOMEpaluy OT JUarpaMMbl KI1accoB, HA KOTOPOH JOKHBI ObITh
yKa3aHbl BCE CBOMCTBA U aCCOLMALIMM MEXIY 3JIEMEHTAMU TUAarPaMMBI.
Juazpamma Koonepayuu ypoeusa cneyugurxayuu
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Koonepaiuss Ha ypoBHe crenupuKanuu H300pakaeTcss Ha AuarpaMMe IYHKTHPHBIM
AJUTUIICOM, BHYTPH KOTOPOI'O 3allMChIBAaeTCsl UMs 3T0M Koonepauuu (puc. 1). Takoe nmpencraBieHue
KOOIIEpaLlUU OTHOCUTCSA K OTAEIbHOMY BapUaHTY MCIIOJIb30BAaHUS U JAETAIN3UPYET OCOOEHHOCTH
ero mociuenywouied peamuzanud. CHMBOJ 3JUIMICA KOONEpPALMM COCIUHSAETCA OTpe3KaMu
IYHKTUPHON JIMHUU C KaXABIM U3 YYaCTHUKOB 3TOM KOOINEPALUH, B KaueCTBE KOTOPHIX MOTIYT
BBICTYNATh O0BEKTHI WM Kiacchl. Kaxnas U3 3TUX MyHKTUPHBIX JIMHUHM IMOMeYaeTcs: poiibio (role)
ydacTHHMKA. Pojln COOTBETCTBYIOT MMEHAM 3JIEMEHTOB B KOHTEKCTE BCEH Koomnepauuu. ITH UMEHa
TPAKTYIOTCSA KaK MapaMeTpbl, KOTOPbIE OrPAaHMYUBAIOT CHEIU(PHUKAINIO 3JIEMEHTOB MPU JI000M HX
MOSIBJICHUH B OTJEJIbHBIX MTPEICTABICHUSIX MOJEIIH.

———
-~ ~

Knace1 L ——— Koonepaumn V ———1 WKaace2
\ ’

-
\‘ -

Mpumeyarne

Puc. 1. Oburee npeacraBieHne Koonepauy Ha AuarpaMMax YpoBHsI crielidGuKanum
[IpocToit kmace Ha AUarpaMme Koorepanuyu 0003HadaeTcst MPSIMOYTOIBHIKOM KJlacca,

BHYTPU KOTOpPOTO 3alHCHIBAETCSI CTPOKAa TEKCTa. JTa CTPOKA TEKCTa HAa3bIBa€TCS POJIBIO
knaccugukaropa (classifier role). Ponbs kitaccugukaropa mokassiBaeT 0COOCHHOCTh UCIIOJB30BAHUS
00BEKTOB JaHHOTO Kjacca. OOBIYHO B MPSMOYTOJbHUKE IMOKA3bIBAETCS TOJBKO CEKIUS UMEHH
KJ1acca, XOTs HE UCKITF0YAeTCsl BO3MOXKHOCTh YKa3aHUS CEKIMH aTpUOYTOB U OIEpaIii.

Ctpoka TeKcTa B MPSMOYTOJIbHHUKE JI0JKHA UMETh CIeAYIoUnil popmart:

'I' <Umst ponm kinaccupukaropa> "' <Mwmst knaccudukaropa™>

[:" <Wwms knaccudukaropa >]*

3necs MM knaccuduraTopa, €ciiv 3T0 HEOOXOIUMO, MOYKET BKIIFOUATh MOJHBIA MMyTh BCEX
BIIO’KEHHBIX MakeToB. [Ipy 3TOM OAMH MakeT OT APYroro OTAENSETCsS IBOWHBIM JABoeToureM '::'".
Ecnu He BO3HMKAET ITyTaHHUIIBI, MOXXHO OTPAaHUYUTHCS YKa3aHUEM TOJIbKO OJIMKANIIIero U3 makeTos,
KOTOpOMY TPUHAJUIKUT JaHHas Koomeparus. CumBon "*" mpumeHsiercs Uisl yKa3aHUS
BO3MOKHOCTH UTEPAaTUBHOTO TIOBTOPEHHSI UMEHH KJaccu(uKaTopa.

Ecnu xoomepanust gomyckaer o00OIeHHOE MpeCTaBlIeHHEe, TO HAa JUarpamMmMax MOTYT
OBITh yKa3aHbl OTHOLIEHUsI 00O0OIIEHNSI COOTBETCTBYIOIIUX 3JIEMEHTOB. DTOT COCO0 MOKET OBITh
WCIONIb30BaH ISl OTNpEAeTICHUs] OTIENbHBIX KOOIEpalii, KOTOpbIe SBISIOTCS, B CBOIO OYEpEb,
YaCTHBIM CITydaeM WJIM CIe[Uaiu3aleid qpyroi koomepanuu. Takas cUTyanus H300pakaeTcs
OOBIUHOM CTpenkoil 0000IIeHNs, HAPABIEHHOW OT CHMBOJA JOYepHEH KOoomepaluu K CHMBOIY
Koorepanuu-npeaka (puc. 2). Ilpu >3TOM poiaw JAOYEPHHX KOOMEpaluid MOTYT OBITh
CHEeLUAaIU3AIMIMU POJIEH KOONIepalui-IPeaKOB.

e ~
Noxynarens "2/ Npopaxa ;‘1’3‘.‘?.';'1 Nponazeu
\ Tomapa
~

-

- ~
Noxynavens | T s npopawa snezxep| Mpoaaseu
KOMNLIOTOPA \ “:nw“” F '1 KOMNBIOTOPa
~ -

=

-

Puc. 2. I'padmueckoe nzodpaxeHre OTHOLIEHUS 0000IICHHS MEXKIY OTIEIbHBIMU
KOOTIepaIusIMiA YPOBHS CIEITU(DUKAITAN

B oTaenpHBIX ciydasx BO3HUKAaeT HEOOXOIMMOCTh SBHO YKa3aThb TOT (PakT, dYTO
KOooTepaIusi SBISETCS pealn3aluell HEKOTOPOH orepanuyd Wik Kiaccupukaropa. ITO MOXKHO
MPEJICTAaBUTh OJTHUM H3 JIBYX CIIOCOOOB.

Bo-nepBbIX, MOKHO COEIUHUTH CUMBOJI KOOIEPALMU MYHKTUPHOW JIMHUEH CO CTPEIKOH
0000IIeHNsT ¢ CHMBOJIOM KJacca, pealM3alhi0 OMeparuy KOTOpPOro CHEIUPUIMPYET HTaHHAS
kooneparus (puc. 3, a). Tak, ecnmu B KadecTBe Kjacca paccCMOTpeTh ""3aka3 Ha MOKYIKY ToBapa', y
KOTOpOro uMmeercs omepaius "odpopmuth 3aka3 (), TO ee peanu3alus MOXET ObITh

20



cnenudupoBana B popmMe KOoneparu.

-~
3aKka3 Ha NoKynky ToBapa (}- - -( \

odopMHTL_3aKe3 (...) ~ -
(a)

———
-~

-~ :pogcumonm onepauiu: T
{ 32Ka3 Ha NOKYNKy ToBapa:: )
N OQOPMATL_3aKa3 -

-

-

C e - - -

Puc. 3. Crioco06bI pecTaBiieHns KOOMepalii, KOTopasi peajan3yeT onepanuio Kiacca

Bo-BTOpBIX, MOXHO MPOCTO M300pa3UTh CUMBOJI KOOITIEPALMU, BHYTPU KOTOPOTO yKa3aTb
BCI0 HEOOXOIuMYyr0 HHGOpPMAIIMIO, 3aIIMCAHHYIO TI0 OMpeaeieHHbIM IpaBuiaMm (puc. 3, 0). Otu
NpaBuUja ONPEAesIoT (opMaT 3aluCH HMMEHH KOOIEpaluHu, I0Cie KOTOPOrO 3alHCHIBAIOT
JIBOETOYME U UM KJlacca. 3a UMEHEM Kilacca clielyeT ABOMHOE IBOETOYNE U UMSI OTIepalliu.

[Tomo6HOe oO1iee mpeacTaBieHHE KOOTEpAllMi Ha YPOBHE CIEHU(BUKAIMHA HCIOIB3YETCS
Ha HAYaJbHBIX JTalax NPOEKTUPOBaHUA. B mocnemyromeMm Kaxaas U3 KOOMEPALUN MOATIEKHUT
JeTanu3allid Ha YpPOBHE IPHUMEPOB, HA KOTOPOM pPACKPBIBACTCS COJACPKAaHHE M CTPYKTYpa
B3aMMOCBSI3€ €€ D2JIEeMEHTOB Ha OTIENBbHOW auarpamme Koomepauuu. [Ipm 3ToM B KadecTBe
AJIEMEHTOB JIMarpaMMbl KOOTIEPALlUU BBICTYMAIOT OOBEKTHI M CBSI3H, IOTIOJIHEHHBIE COOOIIICHUSIMH.

Oovexmul

OOBeKThl SBISIOTCSA OCHOBHBIMH DJJIEMEHTaAMH WU TpadUYeCKUMU NPUMUTHUBAMU, U3
KOTOPBIX CTPOMTCS JAMarpamMma KooIepaluu Ha YpoBHe mpumepoB. s rpadudeckoro
M300pakeHUsI 0OBEKTOB UCTIOIB3YETCS TAKOM jK€ CUMBOII IPSIMOYTOJIbHUKA, YTO U JIJISI KIIaCCOB.

OO0BekT (object) SIBIIIETCS OTACITHHBIM 3K3EMITISIPOM KJIacca, KOTOPBIN CO31aeTCs Ha dTarne
BBIMOJIHEHUS TporpamMMmbl. OH MOXET MMEeTh CBOE COOCTBEHHOE MMs U KOHKpPETHBIE 3HAUCHHS
aTpubyToB. IIpruMeHuTENbHO K 00bEKTaM (opMaT CTPOKHU KiacCHU(PHUKATOpa JOMOJHAETCS UMEHEM
00BEKTa U IpHOOpeTaeT CleaAyoIni BUA (TIPH 3TOM BCS 3alIMCh O JUEPKUBAETCS):

<Uwms obvekTa>"/' <Mms ponu knaccuduraropa> "' <Wms knaccudukaropa™>

[' <Wms knaccudukatopa >]*

3necr Mms ponm kiaccupukaTopa MOXKET HE YKa3blBaThCs. B 3ToM ciydae OHO
UCKJIIOYAeTCs U3 CTPOKU TEKCTa BMECTE C MOCIEAYIOUMM JBOeTouHeM. MMs poiau MOXeT ObITh
OIYIIEHO B TOM CIJIydae, €CIM CYIIECTBYET TOJIBKO OJHa POJb B KOOIEPALUH, KOTOPYIO MOTYT
urpatb 0OBbEKTHI, CO3/JaHHbIe Ha 0a3e 3TOro Kiacca.

Takum o6pazom, Ay 0003HAUYECHHS POJIM KIlaccu(HUKaTOpa JOCTATOYHO yKa3aTh JIUOO0 UMS
KJjlacca (BMecTe ¢ JABOETOYHMEM), JTUOO MMs poiu (BMECTe ¢ HAaKJIOHHOW 4epToit). B mpoTtuBHOM
cilydae MpsIMOYTOJIBHUK OyJIeT COOTBETCTBOBATH OOBIYHOMY Ki1accy. Ecim pob, KOTOPYIO JOJKEH
urpatb 0OBEKT, HacleAyeTcsd OT HECKOJBKUX KJIACCOB, TO BCE OHH JIOJDKHBI OBITh YKa3aHBI SIBHO U
pa3AeNsAThCS 3aMsITON U IBOETOUYHEM.

Bo3MoskHBIE BapHaHTHI 3alIUCH CTPOKU TEKCTA B MPSIMOYTOJIbHUKE O0BEKTA.

: C - aHOHUMHBII 00BEKT, 00pa3yeMblii Ha ocHOBe Kiacca C.

/ R - aHOHUMHBII 00BEKT, UTparoIHii poiis R.

/ R : C - aHOHUMHBIHN 00beKT, 00pa3yemMblii Ha ocHoBe Kilacca C u urparomuii pois R.

O /R - o6bekT ¢ umenem O, urparoniuii pois R.

O : C - oowekT ¢ umenem O, 0O6pazyemMbiii Ha ocHOBe Kitacca C.

O /R : C - obbekt c umeHem O, obpa3yemslii Ha ocHoBe kiacca C u urpatormmii poss R.

O unu - 06bexT ¢ umeHem O.

O : - "ob6bexT-cupoTa" ¢ umenem O.

/ R - posb ¢ umenem R

: C - anoHnMHas poib Ha 0a3ze kinacca C.

/ R : C - ponb ¢ umenem R Ha ocHoBe ki1acca C.

OTnenbHbIe TPUMEPHI N300paskeHHsI 00BEKTOB M KJIACCOB Ha AMarpaMMe KOOIepariu
MIPUBOJISATCS HA CJIEIYIONIEM PUCYHKE (puc. 4).
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Puc. 4. [IpumMeps! pa3arMyHbIX BAPHAHTOB 3aIMCH UIMEH OOBEKTOB, POJICH U KJIacCOB Ha
auarpaMmax Koorepanuu

Ha (puc. 4, a) o60o3HaueH OOBEKT ¢ MMEHEM "KIMEHT", Wrparoluid pojb "MHHUIHATOP
3ampoca". Ha (puc. 4, 6) moka3aHo 00O3HauYE€HHUE AaHOHMMHOTO OOBEKTa, KOTOPBIM HTPAcT pPOJIb
UMHUIMaTopa 3ampoca. B oboux ciydasx He yka3aH Kjacc, Ha OCHOBE KOTOPOro OyayT CO3/1aHbl 3TH
00bekThl. O003HaUEHHE KiIacca MPUCYTCTBYET B CIIEAYIONIEM BapuaHTe 3amucu (puc. 4, B), IpuieM
O00BEKT TaKKe AHOHUMHBIH.

[IpumeHuTenbHO K YpPOBHIO chenu(pUKAMM HAa JUarpaMMax KoOOIEpaluu MOTYT
MIPUCYTCTBOBaTh MMEHOBAHHBIE KJIACCHI C YKA3aHUEM POJIM Kjacca B Koomepauuu (puc. 4, T) WiH
AHOHHMMHBIE KJAacChl, KOTJa YKa3blBaeTCsi TOJNBKO ero ponb (puc. 4, n). Ilocnennuit ciydvaii
XapakTepeH Uil CUTYyallud, KOTJa B MOJICTH MOTYT MPHCYTCTBOBATh HECKOJIBKO KJIACCOB C UMEHEM
"Knuent", moatomy TpeOyeTcs sIBHO yKa3aTh UMs COOTBETCTBYIOIIEro makeTa ba3a gannsix (puc. 4,
e).

Mynomuoovexm

MynsTHOOBEKT (multiobject) mpeacTaBiser co0oif 1e10e MHOXKECTBO 0OBEKTOB Ha OJTHOM
U3 KOHIIOB accormanuu. Ha mguarpamme koomeparmuu MyinbTHOOBEKT HCHOIB3YETCsl ISl TOTO,
9TOOBI MOKA3aTh ONEpPAllMM M CUTHAJIbI, KOTOpPhIE aJpecOBaHbl BCEMY MHOXKECTBY OOBEKTOB, a HE
TOJIBKO OAHOMY. MYyIIBTHOOBEKT H300pakaeTcsi JBYMs NMPSMOYTOJbHUKAMH, OIWH M3 KOTOPBIX
BBICTYINAeT U3-3a BEpXHEH npaBoil BepunHbl Apyroro (puc. 5, a). [Ipu 3ToMm cTpernka cooOuieHus
OTHOCHUTCSI KO BCEMY MHOXECTBY OOBEKTOB, KOTOphIe 0003HAUAIOT JAaHHBIA MYyIbTH-00BEKT. Ha
AuarpaMMe KOOMepalud MOXKET ObITh SBHO YyKa3aHO OTHOLIEHME KOMIIO3UIUH MEXIy
MYJIbTHOOBEKTOM U OTAEIbHBIM 0OBEKTOM U3 €ro MHOXeECTBa (puc. 5, 0).

MynuTHOORE l Cepeep 1

(a)

(6)
Puc. 5. I'paduueckoe n3obpaxeHue MyabTHOOBEKTOB HA THUArpaMMe KOOTIEPAITUH

AKmuenbwlit 00veKm

B xontekcre s3pika UML Bce 0OBEKTBHI NEnsTCS Ha JIBE€ KaTErOPWUU: TMACCHUBHBIE M
aktuBHble. IlaccMBHBIH O0OBEKT omepupyeT TONBKO ITaHHBIMH W HE MOXET HHHUIIMUPOBATH
JESTeTbHOCTh 110 YIPABICHUIO APYrUMH oOObekTamMu. OIHAKO IAacCUBHBIE OOBEKTHI MOTYT
MOCHUIATh CUTHAJIBI B IPOLIECCE BBHIMOJIHEHUS 3alPOCOB, KOTOPBIE OHH MOJYYaroT.

AKTHBHBII 00beKT (active object) umeeT cBoro coOCcTBeHHYIO HUTH (thread) ympaBieHus
U MOKET HHHIIMUPOBATH JEATEIBHOCTh MO YIPaBICHUIO IPYrUMH oObekTamu. [Ipu stom mon
HUTHIO TIOHUMAETCSI HEKOTOPBIA 00JIETYeHHBIN TIOTOK YIPAaBICHHS, KOTOPBI MOXKET BBITOIHSATHCS
napajuieNbHO C APYTUMU BBIYUCITUTENLHBIMI HUTSIMH WJIM HUTSMU YIIPaBIEHUS B MpeAenaX OJHOTO
BBIYHCIUTENLHOTO MPOIIecca WK MPoLiecca yIpaBiIeHHUs.

AKTHBHBIC OOBEKTHl Ha KAHOHMUYECKUX JHarpaMmax 0003HAYAIOTCS MPSIMOYTOILHUKOM C
0osee MMPOKUMHU IpaHuamMu. MHOr1a MOXKeT OBbITh SIBHO yKa3aHO KJIIOUEBOE CJIOBO (TOMEUEHHOE
3HadyeHue) {active}, 4roObl BBIICIUTh aKTHBHBIN 00BEKT Ha Auarpamme. Kaxblii ak THBHBIN
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O00BEKT MOXET MHUIMHPOBATH €JUHCTBEHHYIO HHUTh WM TPOLIECC YNPAaBJICHUS M TPEACTABIATH
HCXOJHYIO TOUKY IIOTOKA yIpPaBJICHMUS.

Cocmagnoit 00vekm

CocraBHoit 00BeKkT (COmposite object) wmm oOBeKkT-KOHTEWHEp MpeaHa3HAYeH ISt
IPEJCTaBICHU OOBEKTA, MMEIOLIEro COOCTBEHHYIO CTPYKTYpy M BHYTPEHHHE IOTOKH (HUTH)
yrpasiieHus. CocTaBHOW OOBEKT SIBIISIETCS K3EMIUIIPOM COCTABHOTO Kilacca (Kjlacca-KOHTeHHepa),
KOTOPBIM CBSI3aH OTHOILEHHEM arperanyy WM KOMIIO3UIMM CO CBOMMHU 4YacTSAMH. AHAJOTHYHBIE
OTHOIICHHS CBSA3BIBAIOT MEXKJy COOOW M COOTBETCTBYIOIINE OOBEKTHI.

Ha pumarpammax koomepanuu TakoH COCTaBHOM OOBEKT H300paxkaeTcss Kak OOBIUHBIN
00BEKT, COCTOSIINI U3 JIBYX CEKIMI: BEpXHEH M HIDKHEW. B BepxHeH CeKlMu 3amuChIBAeTCsS UMS
COCTaBHOTO OOBEKTa, a B HIDKHEH - €r0 COCTABHBIC YaCTH BMECTO CIIMCKA ero aTpuOyToB (puc. 6).
IIpu 3TOM JIOMTyCcKaeTcss UMETh B Ka4EeCTBE YacTel Apyrue cOCTaBHbIE OOBEKTHI.

a: Window

: Fopu3oHTanbHaa nonoca
NPOKPYTKH

: Be bHaA nonoca
npo 114

: PaGouaa obnacrb

+CTpoka 3aronosks

Puc. 6. I'paduaeckoe n300pakeHne COCTABHOTO OOBEKTA HA MArpaMMe KOOTIepaIiuu

Ceazu

Cea3pb (link) siBIsieTcst SK3eMIUISIPOM WJIM NMPUMEPOM IMPOU3BOJIbHOM accouuanuu. CBA3b
Kak ayeMeHT s3bika UML MokeT uMeTh MecTo MeX1y AByMs u Oosee oObekTamu. buHapHas cBs3b
Ha JuUarpaMme Koorlepanuu u300paxaeTcss OTPE3KOM TNPSIMOM JIMHWH, COEIUHSIONICH JBa
MPsIMOYTOJIbHUKA 00HeKTOB. Ha Ka)kioM M3 KOHIIOB 3TOM JIMHUU MOTYT OBITh SIBHO YKa3aHbl HMEHA
posiell JaHHOM accouuanuu. PAIoM ¢ TuHHEN B €€ CpeaHEHd YacTh MOJKET 3aIllUChIBAaThCA HMS
COOTBETCTBYIOIIEH aCCOLUALINH.

CBsi3M HE WUMEIOT COOCTBEHHBIX WMEH, IIOCKOJBKY TIOJHOCTBIO HACHTHYHBI KakK
AK3EMILIAPBI acconuanuu. JIpyruMu cioBaMu, BCe CBS3HM Ha JuUarpaMMe KOOTeparuu MOTYT OBITh
TOJIFKO aHOHMMHBIMU M 3alUCHIBAIOTCS 0€3 JBOCTOUMS Mepe-UMEHEM accoruaruu. st cBsi3eit He
yKa3bIBaeTCsl Takke M KpaTHOCTb. OmHAaKo [Apyrue O0O0O03HAUEHUS CIEHUATbHBIX  CIIy4aeB
accoIuaIyy (arperamws, KOMIO3HUIIMs) MOTYT MPUCYTCTBOBATh HA OT/IETBHBIX KOHIIAX CBS3EH.

Cmepeomunbui ceazeii

CBsI3b MOXKET UMETh HEKOTOPBIE CTEPEOTHIIBI, KOTOPBIE 3aMUCHIBAIOTCS PSJIOM C OJHUM M3
€€ KOHIIOB U yKa3bIBaIOT Ha 0COOEHHOCTh pean3auu JaHHOU cBs3H. B si3pike UML muis 910 e
MOTYT UCITOJIb30BaThCS CIEAYIOIINE CTEPEOTHIIBI:

"association" - accoumanms (MpearmosaraeTcs Mo yMOJIYaHUIO, TOITOMY 3TOT CTEPEOTHIT
MO>KHO HE YKa3bIBaTh).

"parameter” - mapamerp Metoma. COOTBETCTBYIOUIMH OOBEKT MOXKET OBITHY TOJBKO
apamMeTpoM HEKOTOPOTO METO/1a.
"local" - nokampHas mepemeHHas merona. Ee o0macTh BHIMMOCTH OrpaHHYEHA TOJBKO

COCEIHUM OOBEKTOM.
"global" - rnoGanpHas mepemenHas. Ee 00macTb BUIMMOCTH pPacpOCTPAHSETCS Ha BCIO
AHMArpaMMy KOOTICpaIIHH.
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"self - pednexkcuBHas cBs3b 00BEKTa C caMHUM CO0OMH, KOTOpas JIOMyCKaeT Mepeaady
00BbeKTOM cooOmieHuss camomy cebe. Ha gumarpamme koomepamuu pegieKCUBHAs CBS3b
n300paxkaeTcs MnetTjiei B BEpXHEl YacTu MPsIMOYTOJIbHUKA O0BEKTa.

Coobwenun

[Ipy nmocTpoeHHMHM  AMArpaMMbl  KOOINEpalMy  COOOIIEHUS  HMMEIOT  HEKOTOphIe
JOTIOJTHUTENbHBIE CeMaHTH4eckue ocobeHHoctu. CooOmieHne Ha JuarpaMme KOOIepaluu
creupUIPYyeT KOMMYHHUKAIIUIO MEXTY IBYMsI OObEKTaMH, OJIMH U3 KOTOPBIX MEPEAaeT APYyromy
HeKoTopyro uHpopmanuio. [Ipu 3TOM nepBbIii 00BEKT 0XKUIAET, YTO MOCIE HOTYUCHUS COOOIICHHS
BTOPbIM OOBEKTOM IIOCJIEAYET BBIIOJHEHHE HEKOTOporo naeiictBus. Takum o0pa3oM, UMEHHO
cooOlIeHne SBJISIETCS MPUYMHON WIM CTHUMYJIOM JJisl Hayasa BBIMOJHEHUS OINEpaluil, OTHpaBKU
CUTHAJIOB, CO3JaHMSI W YHUYTOXKEHHSI OTAEIbHBIX 00BbekToB. CBs3b oOecreunBaeT KaHai s
HAMpaBJICHHOW Mepeaadynd COOOMICHUH MeXay OOBEKTaMH OT OOBEKTa-UCTOYHHUKA K OOBEKTY-
MOJTYYaTeo.

—_——
(@) (e)
(6) ("

Puc. 7. I'paduueckoe nzodpakeHue pa3IMyHbIX TUIIOB COOOLIEHUN Ha TuarpaMme
KOOTIepaluu

Coobmenus B sa3pike UML Taroke cnennuuupyroT poid, KOTOPblE UIParOT OOBEKTHI -
OTIIPABUTENIb M TONy4daTellb coobmieHus. CooOmeHns Ha AruarpaMMe KOOIIEpaui U300pakaroTcs
IIOMEYEHHBIMU CTpEJIKaMU PSAJOM (BbIILIE MJIM HUXKE) C COOTBETCTBYIOILEH CBSI3bI0 WU POJIbIO
acconmanuu. HampaBieHue CTpeNKkW YKas3pIBaeT Ha MOJydaTens cooOmeHws. BHemHwid Bujg
CTPEJIKM COOOIEHUS HMMEET OIpeleleHHbld cMmblca. Ha auarpamMmax Koomepanuu MOKET
UCIIOJIb30BATHCSI OJIMH U3 YETBIPEX THIIOB CTPEIIOK Il 0003HAYCHHUS COOOIIeHUH (puc. 7):

CruomiHas IMHUSA ¢ TPEYroIbHOM cTpenkoil (puc. 7, a) 0003HavaeT BBI30B MPOLEAYPHI UIH
JAPYroro BJIOXEHHOTO IOTOKa ympaBieHHs. MoxkeT OBITh TakKe HCIOJIb30BaHA COBMECTHO C
napajieIbHO aKTUBHBIMM OOBEKTaMH, KOTJla OJIMH M3 HUX IEepelaeT CUTHAI U OXKHUJAeT, IIOKa He
3aKOHYMTCS HEKOTOpash BJIOXKEHHAs TOCJIEI0BATENbHOCT JeiicTBuil. OOBIYHO BCE  TakKue
COOOIICHUSI SBIAIOTCA CHHXPOHHBIMM, T. €. WHULMUPYEMBIMM IO 3aBEPLICHUMH HEKOTOpPOH
NESITeTbHOCTH WM TIPH BBITTOTHEHUH HEKOTOPOTO YCIOBHSI.

CrnomHas nuHUS ¢ V-00pasHoil cTpenkoit (puc. 7, 0) o0603Ha4yaeT MPOCTOW MOTOK
yrnpasienusi. Kaxmas Takas crpeika u300pa)kaeT OAMH JTall B IOCIEAOBATEIHLHOCTH IOTOKA
yrpapyieHUsl. OOBIYHO BCE TaKUE COOOIIEHHS SBISIOTCS ACHHXPOHHBIMHU.

CmiomHasi JUHUSL C TOJYCTpenKod (puc. 7, B) HCHONB3YyeTCs Il 00O3HAUYECHHS
ACUHXPOHHOTO ToTOKa ympasieHus. CoOOTBETCTByIOLIME COOOIIEHHS  (QOPMHUPYIOTCS B
MIPOU3BOJILHBIC, 3apaHee HE M3BECTHBIE MOMEHTHI BPEMEHH, KaK MPABUIIO, aKTUBHBIMH OOBEKTaMHU.
OObIYHO COOOIIEHUS] 3TOrO0 THMA SBIAIOTCA HAYalbHBIMM B IIOCIIEOBAaTENLHOCTH TOTOKA
YIIPaBJICHUS M Yallle BCETO WHUIIMAPYIOTCS aKTEPaMH.

[TynkTupHas nuHus ¢ V-obpazHoi crpenkoit (puc. 7, r) o00o3HauyaeT BO3BPAT M3 BHI30BA
nporenypsl. CTpeIKu 3TOTro THIA 3a4acTyl0 OTCYTCTBYIOT Ha MarpaMMax KOOMEpPAIMH, TOCKOIbKY
HESIBHO TIPEATIONIaraeTcsl UX CyINIeCTBOBAHHE MOCIIE OKOHYAHUS MPOIECca aKTUBU3AIMH HEKOTOPOU
JesITeTbHOCTH.

Ilpumep nocmpoenus ouazpammol Koonepayuu

B kawyectBe mpuMepa pacCMOTPUM TIOCTPOGHHME JAMarpaMMbl KOONEpaluu  JUis
MOJIETTMPOBaHUS Ipolecca TeIe(pOHHOTIO Pa3roBOpa ¢ UCIOJIb30BaHNEM OOBIUHOM TeeOHHOMN CeTH
OOBekTamMH B 3TOM INpHUMEpe SBIAIOTCA /1Ba aboHEeHTa a U b, 1aBa TenedoHHBIX ammapara ¢ U d,
KOMMYTaTop M caM pa3roBOp Kak 0O0beKT MozaenupoBaHus. IIpu 3ToM kak KOMMyTaTop, Tak U
PasroBOp SIBIISIIOTCS AHOHUMHBIMU OOBEKTaMHU.
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Ha HavyampHOM 3Tame u300pa3uM Bce OOBEKTHI M CBSI3M MEXIYy HUMH Ha JHarpamme
KOOIEpaIMi IMPHU TOMOIIK COOTBETCTBYIOIIMX 0003HaueHud (puc. 8). 3amerum, 4YTO TMEPBbI
TeneOHHBIN anmapar n300paxeH Kak aKTUBHBIN 00BEKT, a BTOPOU - KaK MAaCCUBHBIM.

Kommymamop
¢ Tenedonned ' g Tene@ousul
200a00m annapgm
Pa320800

\%
a 8N Q_A_Qg__w
Puc. 8. HavyasbHblid (hparMeHT qrarpaMMbl KOOTICPAIIUH TS IPUMEpa MOICTHPOBAHHSI
00BIYHOTO TeJe(HOHHOTO pa3roBopa

B nocnenyromniemM HE0OX0MMO crienn(UIMPOBATh BCE CBSA3M HA 3TOW JAMarpamMe, yKasaB
Ha MX KOHIIaX HEOOXoauMyro HHpopManuio B (hopme poineit cszeil. JlononmHeHHbIH TakuM 00pa3om
BapHaHT JuarpaMMbl Koollepanuu u3o0paxeH Hioke (puc. 9). 3ameruM, 4to i 00BEKTa
"PasroBop" ykazaHO momeueHHOe 3HaueHue {transient}, xkotopoe o3HayaeT, YTO 3TOT OOBEKT
CO3/1a€TCsI B MPOLIECCE BHIMOIIHEHHST 00BEMITIONIETO TPOIECCa M YHHUTOKACTCS JI0 €r0 3aBEPIICHUS.

Hanmomuum, uto momeueHHble 3HaueHus (tagged values) SIBIAIOTCS CTaHAAPTHBIMH 3JIEMEHTaMH

si3pika UML.

LKommymamop
SR CBA SR CEAIA
¢ Tepegonnsd d: Tenedonnud
annapam ahnagam

‘local®

local P:mggggmg \
“giobal® yvacTHnx pasrosopa yuacw;mzl:oa ope
2. Afonexm b - Abonerm
Puc. 9. bparmMeHT nuarpaMMbl KOOTIEPALIUU, AOTIOTHEHHBIH CTEPEOTHUIIAMH POJIEH CBSI3EH,
MMEHAMH acCOIMAaIMi U TOMEUYEHHBIM 3HaYEHUEM 00BEKTA.

Haxkowner, Ha auarpaMmy Koomepanud HeOOXOAMMO HaHECTH BCe COOOIICHHs, yKa3aB HX
MOPSIZIOK M CeMaHTHYeCKue ocoO0eHHOCTH. OKOHYATENbHBIH (parMeHT AuarpaMMbl KOOIEepaIluu
n3o0paxeH Ha puc. 10 U comepX T, CTPOTO TOBOPS, MOJETh KOOMEPAlUU TOJBKO IS Hadaa
pasroBopa. JTa aMarpaMMa MOXET OBITh JOTOJHEHAa COOOMIEHUSAMH, HEOOXOIUMBIMHU IS
OKOHYAHMS Pa3roBopa, YTO YMTATENIM IPEAJaraercs BBIIOJHUTH CaMOCTOSATEIbHO B KayeCTBE
YIPaOKHECHHS.
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5. xommyTEUMA (3.D)

_Kommymamop

8. EbI3oE aboneHTaib)

4 "[1:=1.n] Kabop undpbi(i
TR ceRan e =
¢ - Tene@onnwi] 5 — -
annapam 5. coanare() ¢ 7° nopTeepanTE() ___m_(;"", A N;,HU
1 19 "L‘
2 Tom- 1
_ noaxaTL TRyGky()
it ‘ I\ 3 * nosopot anckal) 9 350**0"0‘ r\m nongarb
116 Havarp TpyBiky
oo -Pa3z080p 11a: HauaTh paarosop |« ar
Wm {transient} ~— C
global® ySacTHUK pasroaopa e i ST
R b Abonenr

Puc. 10. OxoHuaTeNbHbIN BapuaHT AUAarpaMMbl KOOIIEpalMK JUIsl MOJEINPOBAHUS
Tes1e()OHHOTO pa3roBopa

Ecnu  B3amMopelcTByromme OOBEKTHI 00pa3ylOT MeXIy Cco0O0i pPa3MYHbIE THIIBI
OTHOILLICHUH-accOlMalui (KOMIIO3UIIMS, arperauus), TO JuarpaMma KOOIEpalil OKa3bIBaeTCs
HEOOXOMMBIM IPEACTABICHUEM MOJEIH Ha BCEX €€ YPOBHSIX.

Juarpamma Pa3BepTeiBaHus.

@u3nUecKoe MPEACTaBICHUE MPOrPAaMMHON CHUCTEMBI HE MOXET OBITh TIOJHBIM, €CIH
OTCYTCTBYET MH(OpMALUsA O TOM, HAa KaKOi miaTgopMe U Ha KAKUX BBIYUCIMTENBHBIX CPEICTBAX
oHa peanu3oBaHa. KoHeuHo, ecnu paspabaTeiBaeTCs NpoOCTas IMpPOrpaMma, KOTOpask MOXKET
BBINOJIHATHCS JIOKAJIbHO HAa KOMIBIOTEpPE IOJIb30BATENsl, HE 3aJA€UCTBYS HMKAKUX NepudepriHbIX
YCTPOMCTB U PECYpPCOB, TO B 3TOM Cily4yae HET HEOOXOIMMOCTHU B pa3pabOTKE JIOMOJHUTEIbHBIX
JHarpaMm.

B ciyuae pa3zpaOoTKu CII0KHBIX TPOTPAMMHBIX CPEJICTB CYLIECTBYET PsiJl 0COOEHHOCTEMH:

- CJIOKHBIE NPOTPAMMHBIE CHCTEMBI MOTYT PEAJIN30BBIBATHCS B CETEBOM BapHaHTE Ha
Pa3IMYHBIX BBIUMCIMTEIBHBIX IJIATPOpMax U TEXHOJOTHUSAX JOCTYyNa K paclpeleleHHbIM 0azam
naHHbIX. Hanmumuue JoOKanbHOM KOPHOpPaTHBHOM ceTu TpeOyeT pelleHus LEeNoro KOMILIeKca
JIOTIOJTHUTENBHBIX 33J1a4 M0 PALMOHAIIBHOMY Pa3MEIEHUI0 KOMIIOHEHTOB IO y3JiaM 3TO# CeTH, 4To
orpeJiesIgeT OOy MPOU3BOAUTEIBHOCTh MPOIPAMMHOM CUCTEMBI.

- MHTErpauus HNporpaMMHON cucteMbl ¢ VIHTepHETOM ompenensier HeoO0XO0JUMOCTh
peleHusl JONOJHUTENbHBIX BOINPOCOB MPH MPOEKTUPOBAHUHM CUCTEMBI, TAKUX Kak oOecredeHne
0€30MacHOCTH, KPHUNTO3ALIUIIEHHOCTH M YCTOMYMBOCTM JOocTyna K UHGOpManuu IS
KOPIOPAaTUBHBIX KJIMEHTOB. JTU aCHEKThl B HEMAJION CTENEHM 3aBUCAT OT pealM3alid IPOEKTa B
dbopMe (u3MUECKH CYIIECTBYIOIIMX Y3JIOB CHCTEMbI, TaKMX KaK CepBepbl, pabouue CTaHIuH,
OpaHIMayspbl, KaHAJIbI CBS3M U XPaHUJIHUILA TAHHbIX.

- TEXHOJIOTHH JOCTYyIa U MaHMUITYJTUPOBaHMS JAaHHBIMU B paMKax oOmIei cxeMbl "KJIMEHT-
cepBep" Takke TpeOyIOT pa3MemieHus OoNblIMX 0a3 JaHHBIX B Pa3IMYHBIX CETMEHTax
KOPIHOpPaTUBHOM CETH, HMX PE3EPBHOTO KOMHUPOBAHMS, APXUBUPOBAHUS, KAIIMPOBAHUS s
obecriedeHrss HEOOXOIUMON MPOU3BOAUTENILHOCTH CHUCTEMBI B LEIOM. OJTH AacleKThl Takke
TpeOyIOT BU3YaIbHOIO MPEICTABICHUS C LIEIBI0 ClieNU(UKALUY TPOTPAMMHBIX U TEXHOJIOTHUECKUX
0CcOOEHHOCTEH peann3aly pacupeeeHHbIX apXUTEKTYP.

[TepBoii u3 nuarpamMm (pU3MYECKOTO MPEACTABICHUS SBIIIETCS JUarpaMMa KOMIIOHEHTOB.
Bropoii ¢opmoil ¢u3nueckoro mnpencTaBiIeHUs NPOTPAMMHOM CHUCTEMBbI SBISIETCS AMarpamma
pa3BepThbIBaHMs (CMHOHUM - AuarpamMma pasmenieHus). OHa NMpuUMeHsieTcs s Mpe/CTaBICHUS
obmieil KOH(MUTYpallul M TOMHOJOTMM PACHPEACICHHON MPOrpaMMHON CHUCTEMBI U COAEPIKUT
pacripesielleHue KOMIIOHEHTOB 110 OTIEJNbHBIM y3JaM cucTeMbl. Kpome Toro, auarpamma
pa3BepThIBAHUS IMOKA3bIBAECT HAIW4YME (PU3MUECKUX COCIMHEHMHA - MapuIpyToB Mepeaadu
nHGOpMaLUU MEXAY alapaTHBIMKU YCTPONUCTBAMM, 33JIeICTBOBAHHBIMU B pealn3allii CUCTEMBI.
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Juarpamma pa3BepThIBaHMS IpelHa3Hau€Ha I BU3yaJM3allUd JJIEMEHTOB U
KOMIIOHEHTOB IPOTPaMMBbI, CYIIECTBYIOUIMX JIMIIb Ha 3Tamne ee ucnojHeHus (runtime). [Ipu stom
MIPEJICTABIISIOTCS TOJBKO KOMITOHEHTBI-9K3EMIUISIPhl MPOrPaMMbl, SIBISIOLIUECS HCIIOJIHUMBIMU
¢aitnamMy WM AMHAMUYECKUMH OMOIHOTeKamMH. Te KOMIIOHEHTBI, KOTOPBhIE HE HCIOJIb3YIOTCS Ha
JTarie UCHOJHEHHs, Ha JuarpaMMme pa3BepTbIBaHUSA HE MOKA3bIBAIOTCSA. TakK, KOMIIOHEHTHI C
HCXOJHBIMU TEKCTaMH MPOTPaMM MOTYT MPUCYTCTBOBAThH TOJILKO Ha JUarpaMmMme KOMIIOHEHTOB. Ha
auarpamMme pa3BepThIBaHUS OHU HE YKA3bIBAIOTCSI.

Juarpamma pa3BepThIBAaHUS COAEPXKUT Trpaduueckue H300pakeHUsi IMPOLIECCOPOB,
YCTPOMCTB, MPOIECCOB M CBsA3CM MEXIy HUMU. B oTiMume OT AuarpaMm JIOTMYECKOTO
MPEJCTAaBICHUS, AUarpaMMa pa3BepPThIBAHUS SIBIISCTCS €IUHON JJISi CHCTEMBI B IIEJIOM, MTOCKOJIBKY
JIOJKHA BCELIETI0 OTpa)kKaTh OCOOCHHOCTH €€ pealu3aliy. JTa Juarpamma, Mo CyTH, 3aBepliaeT
nporecc OOAIT At KOHKPETHOM MPOTrPAMMHOIN CUCTEMBI U €€ pa3padoTKa, KaK MPABUIIO, SIBISICTCS
MOCJICAHUM 3TaroM crieu(UKaud MOJIEIH.

WTak, nepeuncinm 1eiu, pecieyeMble Ipu pa3paboTKe JuarpaMMbl pa3BepTHIBAHUS:
1.Onpenenutsd pacnpezenieHue KOMIIOHEHTOB CUCTEMBI IO €€ PU3NYECKUM Y3IIaM.
2.Tloka3zaTp (huzHyecKue CBSA3M MEXKIY BCEMHU y3JIaMH pealii3allii CUCTEMBI Ha dTare

€€ MCIIOTHEHHUS.
3.BoisiBUTH y3KHME MecTa CHCTEMbl U PEKOH(UTYpHpPOBaTh €€ TOMOJOTHIO JUIs
JTOCTHXKEHUS TpeOyeMOii MPOU3BOIUTEIHHOCTH.

Jns oOecmeueHust 3TUX TpeOOBAHWMU jauMarpamMma pa3BEepThIBAHUS pa3padaTbIBacTCs
COBMECTHO CHCTEMHBIMU aHAJIMTUKAaMH, CETEBBIMH HHXEHEpaMU M CHCTeMOTeXHuKamu. Jlasee
PaccMOTPHUM OT/IENIBHBIC DJIEMEHTHI, U3 KOTOPBIX COCTOAT AUArpaMMbl pa3BePTHIBAHHS.

Y3zen

V3en (node) mpexacraBisier co0Oi HEKOTOPBIH (HU3UUESCKH CYIIESCTBYIOMIMA 3JIEMEHT
CUCTEeMBbI, 00JIaIal0IINK HEKOTOPHIM BBIYMCIUTENBHBIM pecypcoM. B KauecTBe BBHIYMCIUTEIBHOTO
pecypca y3jga MOXET pacCMaTpUBAThCS HAJMYME TI0 MEHBIIEH Mepe HEKOTOpOoro oodbema
ANEKTPOHHOW WJIM MarHUTOONTHYECKOW MaMSATH W/MIHU mpolieccopa. B mocienHelr Bepcun s3bIka
UML monsiTue y3/1a pacHIiMpeHO M MOXET BKIIOYAaTh B Ce0S HE TOJBKO BBIUUCIUTEIHHBIC
yCcTpoiicTBa (TpoIeccOphl), HO U APYrue MeXaHWYEeCKUE I IJIEKTPOHHBIE YCTPOMCTBA, TaKue Kak
JTaTYUKH, TPUHTEPHI, MOJIEMBI, ITU(PPOBBIC KAaMEPhl, CKAHEPBI 1 MAHUITYJISITOPBI.

['padmyecku Ha auarpamme pa3BepThIBaHHS y3en u3o0Opakaercs B GopMe TPEeXMEpHOTO
KyOa. ¥Y3en umeeT coOCTBEHHOE UMsI, KOTOPOE YKa3bIBA€TCs BHYTPU 3TOTO TpadUuecKoro CUMBOJIA.
CaMu y371bl MOTYT TMpPEACTaBIATHCS KaKk B KadyecTBe TUMOB (puc. 1, a), Tak U B KayecTBe
9K3eMIUISIpoB (puc. 1, 6).

- e ————
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Puc.1. I'padmueckoe nzo0pakeHne y3ia Ha JuarpaMMe pa3BepTHIBAHMS
B nepBom ciyyae uMs y3:1a 3anuchiBaeTcs 0e3 MoJYepKUBaHMs U HAUWHACTCA ¢ 3arjaBHON
OykBbl. Bo BTOpOM uMs y3/1a-3K3eMILIApa 3alIUChIBAETCS B BUJE <UMs y371a "' ums Tumna y3na>. Ums
THUIIA y3JIa YKa3bIBa€T HA HEKOTOPYIO Pa3HOBUIHOCTb Y3JI0B, IPUCYTCTBYIOIIMX B MOJIEIH CUCTEMBI.
Hanpumep, annapaTHast 4acTh CUCTEMBI MOXET COCTOSATh U3 HECKOJIBKUX MEPCOHATIBHBIX
KOMIIBIOTEPOB, KaX/IbIil U3 KOTOPBIX COOTBETCTBYET OTAEIBHOMY Y3IIy-3K3EMILISIPY B MOJEIIH.
OpaHako Bce 3TH Y3JIbI-9K3EMILIAPBI OTHOCATCS K OTHOMY TUITY Y3JI0B, @ UMEHHO Y3]Iy C HMEHEM
tuna "llepconansHbiii koMmbioTep". Tak, Ha MpenCTaBICHHOM BbIIIe pucyHKe (puc. 1, a) y3en c
uMeHneM "CepBep" OTHOCHUTCS K 0OOIIEMY THUITY M HUKaK HE KOHKpETHU3HpyeTcs. Bropoit ke y3en
(puc. 1, 6) siBIIsIeTCSI aHOHUMHBIM Y3JIOM-3K3EMIUIIPOM KOHKPETHOM MOJIEH IPUHTEPA.

Tak ke, Kak U Ha AUarpaMMe KOMIIOHEHTOB, M300paKE€HUS Y3JI0B MOTYT PacIIUpSThCS,

YTOObI BKJIIOUYUTh HEKOTOPYIO TOIMOJHUTENbHYIO HH(pOpMalMio o crenupukanun ysna. Ecin
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JIOTIOJIHUTENNbHAST MH(OPMaLs OTHOCUTCS K UMEHH Y3714, TO OHA 3allMChIBAE€TCA MOJl 3TUM MMEHEM
B (hopMe TOMEUEHHOTO 3HAUCHUSI.

Eciu HeoO6Xoaumo SIBHO yKa3aTh KOMIIOHEHTBI, KOTOPbIE pPa3MELIAIOTCS Ha OTIEIbHOM
y3j1€, TO 3TO MOXHO czenaTh AByMsl crnocoOamu. IlepBelii M3 HUX MO3BOJSET pPA3AEIUThH
rpagu4ecKuii CHMMBOJI y3Jla Ha JIBE CEKIIMM TOPU3OHTAIBHOW JuHHEH. B BepxHel ceknuu
3aMHCHIBAIOT UM Y3714, 2 B HUKHEH CEKIIUU - pa3MEIICHHBIC Ha TOM y3Jie KOMIIOHEHTHI (puC. 2, a).

Bropoii cnoco6 paszpemiaer IMoka3piBaTh Ha JUarpaMMe pa3BEPTHIBAHMS Y3JIbl C
BIIO’)KEHHBIMH M300p)KEHUSIMU KOMIIOHEHTOB (pHcC. 2, 0). BakHO MOMHUTB, YTO B KaueCTBE TaKUX
BJIO)KEHHBIX KOMIIOHEHTOB MOTYT BBICTYIIATh TOJIBKO HCIIOIHSIEMbIE KOMITOHEHTHI.

:Cepeep
: Cepsep
dialog. dil
pPa2BeEpTLIBART main exe
main exe
dialog.dil

(a)

-

(6)
Puc. 2. BapuaHTbl rpadi4ecKoro n300paxeHus y3JI0B-3K3eMIUISPOB C pa3MenacMbIMU Ha
HHUX KOMIIOHEHTaMH

B kadectBe nOmMOMHEHUs K UMEHH y3ja MOTYT HCIOJb30BaThCSl PA3JIMYHBIE CTEPEOTHIIHI,
KOTOpBIE€ SIBHO CIENU(UIUPYIOT Ha3HAa4YeHHe 3TOro ysna. Xotrsa B si3pike UML crepeoTuns! s
y3JI0B HE OIpPEACNICHbI, B JUTEpaType BCTPEUAIOTCS CIEAYIOUIME HMX BapUaHTHL: 'mpoieccop',
"matuuk", "MonmemM", "cetp", "KOHCONB" U Jp., KOTOPBIE CAMOCTOSITEILHO MOTYT OBITh OIpPEIEICHbI
pa3zpaboTunkoM. boiee Toro, Ha guarpamMmax pa3BEepPTHIBAHHS JIOMYCKAIOTCS CIICUATbHBIC
0003HAYEeHUS U PA3NUYHBIX (PU3UYECKHX YCTPOWCTB, rpaduueckoe H300pakeHHe KOTOPBIX
MPOSICHSIET HA3HAYEHUE WJTU BBITIOJHAEMbIE YCTPONUCTBOM (YHKIIUH.

Coeounenusn

Kpome coOcTBeHHO H300pakKeHU Y3JI0B Ha JuarpaMMme pPa3BEepPThIBAHUS YKAa3bIBAIOTCS
OTHOIICHUS MEXJIy HUMHU. B KauecTBe OTHOLIEHUI BBICTYMAIOT (HU3MUECKHE COCTUHEHHS MEXIY
y37laMHd ¥ 3aBUCHMOCTH MEXJY y3JaMHd M KOMIIOHEHTaMH, H300paK€HUsT KOTOPBIX TOXKE MOTYT
MPUCYTCTBOBATh Ha AMAarpaMMax pa3BepThIBaHUSI.

CoenuHeHus SIBISIOTCS Pa3HOBUIHOCTHIO ACCOIMAIIMN U U300paKarOTCs OTPe3KaMu JTMHHUI
0e3 cTtpenok. Hanuuue Takod JMHUM yKa3bIBaeT Ha HEOOXOAMMOCTh OpPraHM3alMH (PU3UIECKOTO
KaHayia s oOMeHa MH(pOpMaIMe MEXITy COOTBETCTBYIOIIMMHU Y3JIaMH. XapakTep COCIUHEHUS
MOXKET OBITh JOMOJHUTENBHO CHEHU(PHUIMPOBAH MPUMEYAHHEM, MOMEUYEHHBIM 3HAYCHHEM WITU
orpannueHueM. Tak, Ha MpeACTaBIEHHOM HIDKE (parMeHTe AuarpaMMmbl pa3BepThiBaHUs (puc. 3)
SIBHO OIpENeJICHbl He TOJBKO TpeOOBaHMSI K CKOPOCTU TepeAadd JAaHHBIX B JIOKATbHOW CETHU C
MTOMOIIIFI0 TTOMEUEHHOT'O 3HAYCHHMSI, HO M PEKOMEHJIAIUU TI0 TEXHOJIOTHH (PU3NUECKON peain3aIiuu
COCTMHEHHH B (OpMe TPUMEIAHUSI.

1 "npoyeccop” ‘cate” "npoueccop”

: Cepeep DNOKANLHAA COTH +Pafoyan

{cxopocTh 7 CYaHYMA
[ \ nepegaym Me /
i \ HioKe 500 /
{ CoK
A |7 R M/cex} s LSRR
4
\ /

JKenatensHo peanuaosars
H8 ONTOBONOKOHHOA
TexHONOMN

Puc. 3. ®parmMeHT AuarpaMMbl pa3BepTHIBAHUS C COCTMHEHUSIMU MEX]TY Y3JIaMU
Kpome coeanHeHuii Ha auarpamMMme pa3BEpTHIBAHUS MOTYT NPUCYTCTBOBATH OTHOLIEHUS
3aBUCHMOCTH MEX]y y3JIOM U Pa3BEpPHYTHIMU Ha HeM KoMIloHeHTaMu. [1o1o6HbIH criocob sBisieTcs
JIbTEPHATHBON BIIOKEHHOMY HM300pakK€HUIO0 KOMIIOHEHTOB BHYTPH CHMBOJA Y3Ja, YTO HE BCET/a
yI00HO, MOCKOJIbKY JIeJIaeT 3TOT CUMBOJI M3JIUIIHE 00beMHBIM. [loaToMy npu Gosbiiom
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KOJMYECTBE pa3BEpHYTHIX Ha Yy3j1€ KOMIIOHEHTOB COOTBETCTBYIONIYIO HH(OPMALUIO MOKHO
MPEJCTaBUTh B (JOPME OTHOIICHHSI 3aBUCUMOCTH (puc. 4).

:Cepsep

editor exa

Puc. 4. /lnarpaMma pa3BepThIBaHHS C OTHOLIICHUEM 3aBUCHMOCTH MEX]Y Y3JI0M H
pa3BepHYTHIMU HAa HEM KOMITOHEHTaMH.

Juarpammbl pa3BepThIBaHUST MOTYT UMETh 0O0Jiee CIOXKHYIO CTPYKTYPY, BKIIOYAIOIIYIO
BJIOXKCHHBIE KOMITOHEHTBI, MHTep(elChl U Ipyrue ammapatHble ycTpoiictBa. Ha m3o0pakeHHOU
HUKE JarpamMme pa3BepTbiBaHUs (puC. 5) mpenacTaBieH ¢parMeHT (PU3UUYECKOro MpeaCTaBICHUS
CHCTEMBl YIAJICHHOTO OOCITY)XMBAaHHA KIMCHTOB OaHKa. Y3J1aMH D3TOW CHCTEMBI SIBISIFOTCS
yIajieHHbIH TepMuHa (y3eI-TUM) U cepBep OaHka (y3en-3K3eMILIAP).

FAUMCHHAA NHNA "npcusccop”
€BA3N 1 Cepgep Ganka
3 \ malnexe L — — — - N
N
\

r ¥

T | "6a3a paHHs"
“npoyeccop” KnvexTpy:

YAanessinm TepMasan BaHk:
deogenel | | _een r— " IALthonse

tt

[

Puc. 5. Jluarpamma pa3BepThIBaHUS ISl CUCTEMBI YJJaIEHHOT'O OOCITY>KUBaHHsI KIIMEHTOB OaHKa

Ha »stoii amarpamme pa3BepTbiBaHUS yKa3aHa 3aBHCHUMOCTh KOMIIOHEHTa pealu3aliu
nuanora “dialog.exe" Ha ymamenHoM TepmuHaie oT uHTepdeiica |Authorise, peannzoBanHOTO
KOMITOHEHTOM '"main.exe", KOTOpbIil, B CBOIO OYepe/Ib, Pa3BEPHYT HA AHOHUMHOM Y3JI€-3K3EMILISIpPe
"CepBep 0anka". [locneanuii 3aBUCUT OT KOMIOHEHTa 0a3bl MaHHBIX "KineHTsl OaHKka", KOTOPBIi
Pa3BEpHYT Ha 3TOM K€ y3JIe€.

[Tpumedanue yka3plBaeT Ha HEOOXOAMMOCTb HMCIIOJIb30BAHUS 3ALUIEHHON JMHUU CBA3U
s oOMeHa JaHHBIMM B JaHHOM cucreme. Jlpyroil BapuaHT 3amucu 3ToW HMH(OpManuu
3aKJIFOYAETCs B IONOJHEHUH JUarpaMMbl y3JI0M CO CTEPEOTUIIOM ""3aKphITas CETh'".

Pa3paboTka Tak Ha3bpIBa€MbIX BCTPOEHHBIX CHCTEM MPEIIOJaraeT He TOJIbKO CO3JaHHE
IpPOrpaMMHOTO KOJa, HO M COIJIacOBaHME MeXAy co0oif Bcex ammapaTHBIX CpEACTB U
MEXaHUYECKUX YCTpoicTB. B kauecTBe mpumMepa paccMOTpUM (parMEHT MOJEIH YIpaBICHUS
yAaJeHHbIM MEXaHMYECKUM CpPEJICTBOM THUIA TpaHcnopTHoW muiardopmbel. Takas mnatdopma
IIpelHa3HaueHa JJs TEPEeMEIICHUsT B arpecCUBHBIX Cpelax, TIA€ MPUCYTCTBUE YEIOBEKa
HEBO3MOXKHO B CHJTY LIEJIOTO psiia (PU3HUECKUX MPUUHH.

TpancnoptHas 1iatpopmMa OCHAIIAETCs COOCTBEHHBIM MHUKPOIPOIIECCOPOM, LU(POBOI
BUJICOKAMEPOIl, JaTYMKaMH TeMIepaTypbl M MECTONOJOKEHHUS, a TaKXKe YIPaBISIOIIUMU
MIPUBOAAMU JJIS1 U3MEHEHUS HAIIPaBJICHHUS U CKOPOCTH MepeMeleHns 1aTopMbl. YIIpaBisionias u
TereMeTpuueckas nHGopmanus OT MiIaTGOpPMBbl MO PAJAUOIUHUN TIepeaeTcs B UEHTP yIpaBiIeHHUs,
OCHAIIEHHBIA  YMPABISIOUIMM KOMIBIOTEPOM, MAHMUIYJISTOPAMU YIPABICHUS U OOJBLIIMM
nH(pOpPMAITMOHHBIM Ta0JI0.

Ha wmukpomnponeccope mnaropMbl pa3BepHYThl MPOrpaMMHBIC KOMIIOHEHTBI IS
peaM3aluy MPOCTEUIINX YHPABISIOIUX BO3ACHCTBHI HAa MPUBOJMBI, YTO MO3BOJSET AUCKPETHO
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U3MEHATh HAINPaBICHME W CKOpPOCTh IepemelieHus miaargopMbl. Ha kommberoTepe LeHTpa
yIIpaBJICHUS] Pa3BEPHYTHI MPOrpaMMHBIE KOMIIOHEHTHl aHAIM3a TEeJIEMETPHUUECKOW WH(pOpMaIuy,
XapaKTepU3yloIlel COCTOSHUE OTAEIbHBIX YCTPOHCTB' IIATPOPMBI, a TaKkKe peaTu30BaHbl
AJITOPUTMBI YIIPABIICHUS MTEPEMEIICHUEM IIaT(GOPMBI B IIEJIOM.

Bapuant ¢u3ndeckoro mpeacTaBI€HUS O3TOM TPAHCHOPTHOM CHUCTEMBI TOKa3aH Ha

CIIeIyIONICH AuarpaMme pa3BepThiBanus (puc. 6)
“NoneMonepeaaT "

=

| ‘npoyeccop” ( Fannom.ma
Mukponpoueccop) VKB n 30+

L, > )

,/ | “npremonepsaarun’

@ O ®-

Un@posan YNpasnmoure D OpMBLNOHHOS
BIRQE0KaMaDE NDWEOAN! 1abno

“npoyeccop”
MaHwiynsTopel ynpaeneka KOWTDRONNED
l © 0 ® i L

Puc. 6. [luarpamma pa3BepTbhIBaHUSA [J1s1 MOJIETIN CUCTEMBI YIIPABIECHUS TPAHCIIOPTHOU
atgopmoit

Jannas guarpamMma COAEPKHT camMylo 0Oyl HHQOpPMAIMIO O pa3BepThIBAHUU
paccMaTpuBaeMoOi CHUCTEMBI M B TOCIEAYIOUIEM MOXKET OBbITh JeTalM3UpOBaHa MpH pa3padoTKe
COOCTBEHHO MPOTPAMMHBIX KOMITOHEHTOB yrpaBiieHHs. Kak BUAHO M3 pUCyHKa, PU pa3padoTkKe
3TOM JarpaMMbl pa3BepTHIBAHUS UCIIOJIb30BaHbI JIOTIOJTHUTEIbHBII CTEPEOTHII
"mpuemorniepeaTuuk", KOTOpBIM oOTcyTcTByeT B onucanuu s3eika UML, wu cnenuanbhble
1300pakeHus Ul OTJCNIbHBIX allapaTHbIX U MEXaHUYECKUX YCTPOUCTB.

PazpaboTka gumarpaMMmbl pa3BEpTHIBAHMS HAYMHAETCA C UIACHTU(UKAIMU  BCEX
anmapaTHbIX, MEXaHUYECKUX U JIPYTUX THIIOB YCTPOWCTB, KOTOPbIE HEOOXOAUMBI JJIsi BHIIOJIHEHUS
CHUCTeMOM Bcex cBoux (pyHkuuid. B mepByro ouepenb cnenupuUIUpPyOTCS BBIYUCIUTENbHbBIE Y3JIbI
CHCTEMBI, 00J1a1alole MaMATbI0 W/WIKM TporeccopoM. IIpu 3ToM MCHONB3YIOTCS MMEIOLIUecs B
sa3pike UML crepeoTunsl, a B ciydae OTCYTCTBUS MOCJIEIHUX, Pa3pabOTYMKU MOTYT ONpPENEIUTh
HOBbIE cTepeoTunsl. OTaenbHble TPeOOBaHUS K COCTaBY aIlllapaTHBIX CPEJCTB MOTYT ObITh 3aJaHbI
B (popme orpaHUYeHH, CBOMCTB ¥ TOMEUEHHBIX 3HAYCHH.

JlanpHelilee NMOCTPOCHUE AHMAarpaMMBbl Pa3BEPTBIBAHUS CBSA3aHO C PAa3MEILEHUEM BCEX
HCIIOJIHAEMBIX KOMIIOHEHTOB JuarpaMMbl MO y3jaM CcHCTeMbl. Eciiu OTAenbHBbIE HCIIOJIHSIEMbIE
KOMITIOHEHTHI OKa3aJIUCh HE pa3MEIlEeHHBIMH, TO MOJ00Has CUTYyalusl JOJDKHA OBITh HCKIIIOYEHA
BBEJICHUEM B MOJIEJIb JJOTIOJIHUTEIBHBIX Y3JI0B, COAEPIKAIIUX MPOIIECCOP U MaMSTh.

[TIpu pa3zpaboTke MPOCTHIX NPOTPaMM, KOTOpBIE MCIIOJNHSIOTCS JIOKAJbHO Ha OJHOM
KOMIIBIOTEpE, TaK K€ KaK M B cllydae JAuarpaMmbl KOMIIOHEHTOB, HEOOXOAMMOCTh B AHarpamme
pa3BepTHIBAHUS MOXET BOOOIIE OTCYTCTBOBATb.

Kak mpaBuio, paszpaboTka aAuarpaMMbl pa3BepThIBAHMSI  OCYIIECTBISETCS  Ha
3apepatomieM stane OOALII, uTo xapakTepusyeT OKOHUYaHUE (a3bl MPOESKTUPOBAHUS (PU3HUECKOTO
npencrasienus. C Apyroil cTOpoHsbl, [uarpamMma pa3BepThIBAHUS MOKET CTPOUTHCA AJIs aHalu3a
CYIIECTBYIOIEH CHCTEMBI C LIENbIO €€ MOCIeAYIONIero aHanu3a 1 Mmoaudukanuu. [Ipu sTom ananus
IpeoaraeT pa3padoTKy 3TOW AUarpaMMbl Ha €ro HadalbHbBIX 3Tallax, 4TO XapaKTepu3yeT ooliee
HanpaBJIeHUE aHaINu3a OT (U3NYECKOT0 MPEICTABICHUS K JIOTHYECKOMY.

[Ipu  mMogzenupoBaHuM  OU3HEC-TIPOIIECCOB  JUarpamMma  pa3BepTHIBAHUS,  KpOMe
KOMIIBIOTEPOB KOPIOPATUBHOM CETH, MOYKET COAEpP’KaTh B KAUECTBE Y3JIOB PA3JIMUYHBIE CPENCTBA
OpITeXHUKH  ((pakCUMHIBHBIE  YCTPOICTBAa,  MHOTOKaHalbHbIE  Tele(OHHbIE  CTaHIUH,
MHOXHUTEJIbHBIC amIaparbl, SKpaHbl Ui npe3eHTanuii u ap.). [Ipu sTom kaxknoe u3 MOgOOHBIX
YCTPOMCTB MOKET (hYHKIIMOHHUPOBATh KaK aBTOHOMHO, TaK U B COCTaBE KOPIIOPATUBHOM CETH.
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Ecin HeoOXxoaumo BKIIOYUTH B MOJENb pecypchbl MHTepHeTa, TO Ha AMarpaMme
pa3BepThiBanus WHTepHEeT 0003Hayaercs B (opme "obOnauka" C COOTBETCTBYIONIMM HMMEHEM.
Crporo roBops, nogo6Hoe obo3HadeHue He cnenuduipoBano B s3pike UML, oqHako oHO yacTo
UCTIOJIB3YyeTCsl IPH pa3paboTKe MOJEINei paclpe/ieIeHHBIX CHCTEM.

dopma npeacTaBJieHus pe3yabTarTa:
[TocTpoeHHble quarpamMmsl, OTYET O paboTe.

Kpurepun onenkmn:

Oyenxa «omauunoy eblcmagisemcs: padoTa BEIIIOIHEHA [TOJHOCTbIO, 0€3 OMNOO0K, CAETIaH U
CllaH OTYeT.

Oyenka «xopouioy evicmasinsiemcs: pad0Ta BbIIIOJIHEHA [TOJHOCThIO, C HE3HAUYNTEJIbHBIMU
OLIMOKaMU WJIM HETOYHOCTSIMH, ClI€aH U CAAH OTYET.

Oyenka «yooenemeopumenbHo» gblcmasisemcs: padoTa BhIIOIHEHA HE MOJIHOCTBIO, CO
HE3HAYUTENIbHBIMU OIIMOKaMUUIIN HETOUHOCTSIMH, OTUET HE CI€JIaH WM CJEJIaH YaCTUYHO.

Oyenka «Hey0081emseopumenbHoy eblcmasisgemcs. padoTa He BBIIOIHEHA.
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JlaboparopHoe 3ansatue Ne 3 [loctpoenue nuarpammbl lesiTeJJbHOCTH,
auarpammbl Cocrosinmii u Anarpammsl KiiaccoB u renepanus kona
Iesb: 03HAKOMUTBCSI C METOAOJIOTHEH MOJEIMPOBAHMs AUArpaMMmbl JlesTelbHOCTH U
nuarpammsl CoctossHui U nuarpaMMmel Kitaccos Ha ocHoBe si3bika UML

Boinosinus padory, Bel Oyaere:

YMETh:

- V1. ocymiecTBIsATh TOCTAaHOBKY 3a/1a4 10 00paboTke HHPpOpMAIIHH;

- V2. 1poBOIUTH aHAIU3 TIPEIMETHON 00J1aCTH;

- Y3. ocymiecTBIsATh BBIOOP MOJAETU U CPEICTBA MOCTPOCHUSI HH(POPMAIIMOHHON CUCTEMBI U
MIPOTPaMMHBIX CPEJICTB.

MarepunanbHoe obecnieyeHue:

IlepcoHAIBHBIN KOMIIBIOTED
3aganue:

1. O3HakoMHTBCS C TEOPETUUYECKUM MAaTEPUAIIOM.

2. O3HaKOMHTBHCS C METOOJIOTHEH TOCTPOCHHS TUarpaMMBbl J{esTenbHOCTH, TuarpaMMel

Cocrosauii u nuarpamMmsl KitaccoB Ha ocHoBe si3bika UML.
3. BemonnuTe nocrpoenus nuarpamm: Jlesrensnoctu, Cocrostauii, Kiacco s
BbIOpaHHOM MH(OPMALIMOHHON CUCTEMBI.

4. Cpnaiite BBITIOJHEHHYIO padoTy.
Ilopsinok BeINOJHEHHS PadOTHI:
N3y4uTh TEOPETHUUECKYIO H(OPMALHUIO.
Ha ocHoBe npuBeACHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPUHIUIIBI IOCTPOEHUS
JarpaMM KJIACCOB, COCTOSIHUSA M JeSITeIbHOCTH Ha OcHOBe si3bika UML.
[To BapuaHTy 3a1aHUSI IOCTPOUTH JUArpaMMy KJIaCCOB.
ITocTpouTs [uarpaMMy COCTOSIHUMA.
[TocTpouts quarpammy I€ATEIbHCTH.
B snexTpoHHOM BHJIe 0()OpMHUTE KPAaTKUI OTYET O BHIIIOJHEHHOH padorTe.
. Cnatpb BBITIOTHEHHYIO padoTy.

Xox padoThI:
MopnenupoBanue {luarpaMmMsl KJj1accoB

[entpansHoe mecto B OOAII 3annMaeT pa3paboTKa JOTUYECKONW MOJIEIH CUCTEMBI B BUJIE
JyarpamMmsl KJIacCOB.

Horamtus UML  npenmocraBisier  mIMpOKHME  BO3MOXKHOCTH — JUIsl  OTOOpakKeHHS
JONOJTHUTENbHON HH(popMalK (aOCTpaKTHBIE ONEpaLUU U KJIACCHI, CTEPEOTUIIbI, OOIINE U YaCTHbIE
METO/JIbl, JeTaIu3upOBaHHbIE MHTep(dENchl, mapaMeTpru30BaHHbIe Kiacchl). [Ipu 3TOM BO3MOXKHO
UCMOJIb30BaHUE IpahUIECKUX U300paKEHUH /ISl aCCOLMAIMM U UX Celn(UIECKUX CBOMCTB, TAKUX
KaK OTHOILLIEHHUE arperaiyu, Korjaa COCTaBHBIMH YacTSIMH KJIacCca MOT'YT BBICTYNAaTh JPYIHe KIAcChl.

Juarpamma knaccos (class diagram) ciy>kKuT 1751 IpeACTaBICHUS CTATUYECKON CTPYKTYPHI
MOJIETIM CHCTEMBbI B TEPMHUHOJIOTUU KJIacCOB OOBEKTHO-OPHUEHTHPOBAHHOIO IPOrpaMMHUPOBAHUS.
JlnarpamMma KJ1accoB MOKET OTPaKaTh, B YACTHOCTH, PA3JINYHbIE B3AUMOCBS3H MEXKIY OTACIbHBIMU
CYUIHOCTSIMU MPEIMETHOW 00JIaCTH, TAKMMU KaK OOBEKTHI U MOJCUCTEMBI, a TAK)KE OMHCHIBAET MX
BHYTPEHHIOIO CTPYKTYypy M TUIBl OTHOIIEHWH. Ha pjaHHOW [marpamMme HE  yKa3bIBaeTCs
nH(pOpMaLKs O BpEMEHHBIX acleKkTax (PyHKIIMOHUPOBAHUS CHCTEMBI.

Jluarpamma KJIacCOB MpEJCTaBisieT CoO0OW HEKOTOphI Trpad, BepIIMHAMHU KOTOPOTo
SBIIAIOTCSL DJIEMEHTHl THUMa "KiIacCUpUKaTop", KOTOpbIE CBSI3aHbl Pa3IUYHBIMU  TUIAMHU
CTPYKTYpPHBIX OTHOIIEHUH. ClenyeT 3aMeTUTh, YTO Juarpamma KJIacCoB MOKET TaKkKe COAEpXkKaTh
uHTEep(QEIChl, MaKeThl, OTHOLIEHNUS U JaXe OTAENbHbIE SK3EMIUIPhI, TAKUE KaK OOBEKTHI U CBA3H.
Korma roBopsAT o naHHOM AuarpaMMe, MMEIOT B BHUAY CTaTUYECKYH0 CTPYKTYPHYIO MOJEINb
MPOEKTUPYEMOU CUCTEMBI.

N =

Nookw
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JuarpaMma KJIacCOB COCTOMT M3 MHOXKECTBA JJIEMEHTOB, KOTOpPBIE B COBOKYIHOCTH
OTPaXXAIOT ACKIAPATUBHBIC 3HAHUS O MPEAMETHON 00IacTH. DTHU 3HAHUS WHTEPIPETUPYIOTCS B
6a30BbIX moHATUAX s3bIka UML, Takux Kak kjacchl, UHTEp(hENUChl 1 OTHOIICHUS MEXAY HUMHU U UX
COCTABJISIFOLIIUMU KOMITOHEHTAMH.

B obmeM ciyyae makeT CTaTMUECKON CTPYKTYpHOM MOJENHU MOXKET ObITh MpPE/ICTaBIeH B
BHJI€ OJHOM MJIM HECKOJbKHUX JUArpaMM KJIaccoB. J[€KOMITO3HIUS HEKOTOPOIo MPEACTaBICHUS Ha

OTJENbHbIE JHarpaMMbl BBINOJHIETCS C LEJIbl0 yao0cTBa W rpaduyecKkoil BU3yaau3alUu
CTPYKTYPHBIX B3aMMOCBsI3€il mpeaMeTHOH oOmactu. IIpm 3TOM KOMIIOHEHTBHI JHArpaMMbI
COOTBETCTBYIOT JJIEMEHTAaM CTAaTUYECKOW CEMAHTHYECKOM Mozenu. Monenb CHUCTEMBI, B CBOIO
ouepeib, J0JKHA ObITh COTIacOBaHA ¢ BHYTPEHHEH CTPYKTYpPOH KJIacCOB, KOTOPAasi OMMCHIBACTCS HA
s3pike UML.

Knacc

Knacc (class) B sizsbike UML ciyxut st 0003Ha4eHUS] MHOXKECTBA OOBEKTOB, KOTOPHIC
o0J1ajaloT OJAMHAKOBOW CTPYKTYPOH, IMOBEIEHUEM M OTHOIIEHUSAMH C OOBEKTaMHU U3 JPYTUX
KiaccoB. ['paduyeckn kiacc m300paxkaercss B BUAE MPSIMOYTOJIbHHUKA, KOTOPBIH JOTOIHUTEIHEHO
MOJKET OBITh pa3fiesieH FOPU30HTAIBHBIMU JIMHUAMU Ha pasjensl wim cekuuu (puc. 1). B atux
paszzienax MOTYT YKa3bIBaThCS UMS Ki1acca, aTpuOyTHI (TIepeMeHHbBIE) U Olepaiuil (METO/IbI).

Mma Knacca
Mma Knacca
Wma Knacca ATpHBYTHI
ATpubyTel Knacca
Knacca
Onepauuw
Knacca

(@) (6) (&)

Puc.1. I'papuueckoe nzoOpakeHue kiacca Ha AUarpaMme KjaccoB

O0s13aTeNnbHBIM 2JIEMEHTOB 0003HAUEHHUS Kilacca sBseTcs ero ums. Ha HauanbHBIX 3Tanax
pa3paboTKU MarpaMMbl OTIENbHbIE KJIACChl MOTYT 0003HA4YaTbCsl MPOCTBIM MPSIMOYTOJIBHUKOM C
yKa3aHHMEM TOJIbKO HMEHHU COOTBETCTBYIOIIEro Kiacca (puc. 1, a). [Io mepe nmpopaboTKu OT/IE€NbHBIX
KOMIIOHEHTOB JIMarpaMMBbl OMMCaHMS KJIACCOB JOMOIHSAIOTCA aTpubyTamu (puc. 1, 0) u onepauusiMu
(puc. 1, B).

[Tpeamonaraercsi, 4TO OKOHYATEIbHBIN BapUaHT JUAarpaMMbl COJEPKHUT HauboJiee MOIHOe
OINMCaHUE KJIACCOB, KOTOPHIE COCTOST U3 TpPEeX pa3fesioB WM cekuui. MHorma B 00o3HaueHMSX
KJIACCOB  MCIIOJB3YETCA  JONOJHUTENBHBIM 4YETBEPTHIM pasfel, B KOTOPOM IPHUBOJUTCS
ceMaHTH4ecKass MHPOpMaIUs CIIPaBOUYHOTO XapaKTepa WU SBHO YKa3bIBAIOTCS MCKIIOYUTENbHBIE
CUTYal1H.

Jaxe ecnu cekiust aTpuOyTOB U ONepalyii ABJIseTCs MycToi, B 0003HaYeHNH Kjlacca OHa
BBIJICJIIE€TCS] TOPU3OHTAIBHOM JTMHUEH, YTOOBI cpa3y OTJIMYHUThH KJacc OT JAPYIHX JIEMEHTOB S3bIKa
UML. ITpumeps! rpadguueckoro n3o0pa>keHus KJIacCOB Ha JuarpaMMme KJIacCoB IMPUBEJEHBI Ha PHC.
2. B nmepBom ciywae ans kiacca "lIpsmoyronsHuk" (puc.2, a) yka3zaHbl TOJBKO €ro aTpUOYTHI -
TOYKM Ha KOOPJIWHATHOW IUIOCKOCTH, KOTOpBIE OINpEAeNsioT ero pacmnojoxeHue. Jlns kiacca
"OkHo" (puc. 2, 6) yka3aHbl TOJIBKO €ro ONepalMu, CeKIMs aTpuOyTOB ocTaBieHa mycToil. s
kimacca "Cuer" (puc. 2, B) JOMOJHUTEIHHO M300pa)keHA YETBEpTask CEKIUS, B KOTOPOW YKa3aHO
UCKJIIOUYEHHE - 0TKa3 OT 00pabOTKU MPOCPOUEHHOM KPeTUTHON KapTOUYKH.

Cyer

MpAuoyronbHKMK OkHo

ARGy NPOBEPHTL()
p1.Point
p2.Point HOGRATL() WCKIIOYEeHUA

CKpBITE()
KPEAUTHAA KapTOMKa
npocpoyeHa

(a) (6) (e)
Puc.2. [Ipumepst rpaduueckoro n3o0pakeHUs KJIACCOB Ha TUarpaMMe
Hma knacca
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Wms knacca OOMKHO OBITh YHMKAQJbHBIM B Ipe/eiax MakeTa, KOTOPBIA ONMCHIBAETCS
HEKOTOPOM COBOKYIHOCTBIO JMarpaMM KJjaccoB (BO3MOXHO, OJHOM aumarpamMmoii). OHoO
yKa3bIBa€TCsl B MEPBOM BEpXHEW CEKLMHU MPSIMOYroibHHUKA. B nonosHeHue k oliieMy mnpaBuily
HauMEHOBaHMs 3J1eMeHTOB si3bika UML, ums kiacca 3anmuchiBaeTcss IO LEHTPY CEKIUM HWMEHU
HOJYKUPHBIM HIPU(TOM U JOJKHO HaYMHATHCS C 3arjiaBHON OykBbl. PekoMeHnyeTcs B KauecTBe

MMEH KJIACCOB HCIIOJIb30BaTh CYIECTBUTEIBHBIC, 3alMCAHHBIC MO MPAKTHYECKUM COOOpaKEHUSM
0e3 mpoOeoB.

B mepBoii cekuun 0003HAUEHUS Kiacca MOTYT HAaXOIUThCA CCHUIKM Ha CTaHIAPTHBIC
11a0JIOHBI WIIM a0CTPaKTHBIE KJIACChl, OT KOTOPBIX 00pa30BaH JaHHBIM KJIACC M, COOTBETCTBEHHO, OT
KOTOPBIX OH HAclieAyeT CBOMCTBAa M METOJbl. B 3TOH CEeKIMM MOXKET MPUBOJUTHCA UHPOPMALIUS O
pa3paboTyMKe JTaHHOIO Kjacca U CTaTyCc COCTOSIHMS pa3paOOTKH, a TaKKe MOTYT 3aIllUCBhIBAThCS U
Apyrue oOIMe CBOMCTBA 3TOr0 Kiacca, MMEIOIIUE OTHOIIEHUE K IPYTUM KJIaccaM JuarpamMmbl WIH
CTaHJApTHBIM AyieMeHTaMm s3bika UML.

[TpumepamMu MMEH KJIACCOB MOTYT OBITh Takue CyIIeCTBUTENbHbIE, Kak "CoTpyaHuk",
"Komnanus", "PykoBonutens", "Kmuent", "[Ipogasert”, "Menemxkep", "Oduc" u mHorue apyrue,
UMEIOLUE  HENOCPEJCTBEHHOE OTHOIIEHHE K MOJEIMPYEMOM TpeaMEeTHOH olnactu |
(GYHKIMOHATBHOMY Ha3HAYEHUIO TPOEKTUPYEMOM CUCTEMBI.

Knacc Moxer He MMeTh 3K3eMIUIIpOB WM OO0BEKTOB. B 3TOM ciiyyae OH Ha3bIBaeTcs
aOCTpaKTHBIM KJIaccoM, a s OO0O3HaueHWs €ro HMMEHHM HCIOJIb3YeTCs HAKJIOHHBIM IIpUQT
(xypcuB). B si3pike UML npunsTO 00IIee corjameHue 0 TOM, 4TO JF000H TEeKCT, OTHOCSIIUNCS K
aOCTpaKTHOMY JJIEMEHTY, 3amuchiBaeTcs KypcuBOM. JlaHHOEe 0OCTOSTENBCTBO — SIBISETCA
CEMaHTUYECKHUM aCIIEKTOM OIMCAHMs COOTBETCTBYIOLIUX 3J1€MEHTOB si3bika UML.

Ampubymot Knacca

Bo Bropoii cBepxy ceKUMH NpPSMOYTOJbHUKA KJlacCa 3allUCBIBAIOTCS €ro aTpuOyThI
(attributes) wmu cBoiictBa. B s3pike UML mpunsta ompenencHHas CTaHAapTU3aIMs 3alucH
aTpuOyTOB Kjacca, KOTopas IMOJYMHSETCS HEKOTOPBIM CHHTaKCHYeCcKUM mpaBmiaM. Kaxmgomy
aTpuOyTy KJlacca COOTBETCTBYET OTJENIbHasg CTpOKa TEKCTa, KOTOpas COCTOMT W3 KBaHTOpa
BUJMMOCTH aTpuOyTa, UMEHHU aTpuOyTa, €ro KpaTHOCTH, TUIA 3HAUYEHUH aTpuOyTa U, BO3MOXKHO,
€ro MCXOJ/IHOTO 3HAUEHHUS:

<KBAaHTOP BUIUMOCTH><HUMs aTpuOyTa>[KpaTHOCTB]:

<tHn aTpubyTa> = <UCXOJHOE 3HAYCHNE™> { CTPOKa-CBONCTBO }

KBaHTOp BUAMMOCTH MOXET NpPUHUMATh OJHO M3 TPEX BO3MOXKHBIX 3HAYCHUH H,
COOTBETCTBEHHO, 0TOOpakaeTcs MPH MOMOIIHU CHEIHATbHBIX CUMBOJIOB!

e CumBon "+" 0603Hayaet aTpuOyT ¢ 00IACTHIO BUAMMOCTH TUIA 00IIenocTynHbIN (public).
ATpuOyT ¢ 3TON 001aCThI0O BUJUMOCTU JIOCTYNEH WJIM BHUJEH W3 JIIOOOTr0 Ipyroro kiacca
nakeTa, B KOTOPOM OINpezesieHa Auarpamma.

e CumBon "#" o603HauaeT arpuOyT ¢ 00JACTHIO BHAMMOCTU THUIIA 3alMINECHHBIN (protected).
ATpubyT c 3TOH 001aCTHIO BUAMMOCTU HEIOCTYNEH WJIM HEBHJEH JUIs BCEX KJIACCOB, 3a
HCKITIOYEHHEM TOAKIACCOB JAHHOTO Kjlacca.

e U, Hakonen, 3Hak "-" o6o3HauaeT arpuOyT C OONACTHIO BUIMMOCTH THUMA 3aKPHITHIN
(private). ATpuOyt ¢ 3TOil 007aCThIO BHUIMMOCTH HEIOCTYICH WM HEBHICH U BCEX
KJ1acCOB 0€3 UCKITIOUEHHUS.

KBanTop BUAUMOCTH MOXET OBITH OMNyIIeH. B 3TOM ciydae ero OTCyTCTBHE MPOCTO
O3HaYyaeT, YTO BUAMMOCTb aTpuOyTa HE YKaszbIBaeTcs. DTa CUTYalMsl OTIUYACTCS OT MPUHATHIX T10
YMOJTYAHHUIO COTJIAIIEHUH B TPAJAWIMOHHBIX S3bIKaX MPOTPAaMMHPOBAaHUS, KOT/a OTCYTCTBHE
KBaHTOpa BUAMMOCTHU TPaKTyeTcs Kak public mim private. OqHaKO BMECTO YCIOBHBIX TpapHuecKux
0003HaYeHHI MOXKHO 3aIMChIBaTh COOTBETCTBYIOIIEE KiIFoueBoe ciioBo: public, protected, private.

Onepauus

B Tperbeil cBepxy CeKIMHM NPSIMOYTOJbHHUKA 3alUCHIBAIOTCS ONEpalMd WIA METOJbl
kimacca. Ormepanus (operation) mpeacraBiasier co0OW HEKOTOPBIM CEPBUC, IMPEIOCTABIISIONIHI
KXAbIM JK3eMIUIAp Kiacca IO ompeaeraeHHoMY TpeOoBaHuio. COBOKYIHOCTb —OIepanuit
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XapakTepu3yeT (yHKLIHMOHAJIbHBIN ACHEKT MOBEAEHUS Kiacca. 3aluch OIepaluil Kiacca B A3bIKE
UML Takxe cTtaHgapTU30BaHa U IOJYMHAETCS ONPEICICHHBIM CUHTAKCMYEeCKUM mpasuiam. [Ipu
9TOM KaXJOW OIEpalliy KJacca COOTBETCTBYET OTHENIbHAs CTPOKA, KOTOpPas COCTOUT U3 KBAHTOPA
BUJIMMOCTHU OIlE€pallii, UMEHU OIEPALMM, BBIPAKEHUs THUIIA BO3BPAIIAEMOr0 Ollepalleld 3HAYCHUS
U, BO3MOYKHO, CTPOKa-CBOMCTBO JaHHOU OIlepaluu:

<KBaHTOp BUAUMOCTH><UMs Ollepaliui>(CIHCOK apaMeTpOB):

<BbIpa)KEHUE THIIA BO3BPAILLIAEMOT0 3HAYEHUS™> { CTPOKa-CBONCTBO }

KBanTop BUAMMOCTH, KaK U B cilyyae aTpHOyTOB KJIacca, MOKET IPUHUMATh OJHO U3 TPeX
BO3MOXXHBIX 3HAYEHUI U, COOTBETCTBEHHO, OTOOpa)kaeTcs MpU MOMOIIM CHEIHAIbHOTO CHMBOJIA.
CumBon "+" 0003Ha4yaeT omepalui ¢ 00JacThI0 BHAMMOCTH THUma obOmeaocTynHbii (public).
CumBon "#" o0o3HaYaeT omepamnuio ¢ 00JacThI0O BUAMMOCTH THIIA 3allUIIeHHBIN (protected). U,
HaKOHeL, CUMBOJA "-" mcmoib3yercss A 0003HAueHHs ONEpalud C OOJIACTHIO BHUAMMOCTU THIA
3aKpbITHI (private).

KBantop BUANMOCTH IJI ONEpaliyd MOXKeET ObITh omylleH. B 3Tom ciiydae ero orcyTcrBue
MIPOCTO O3HAUYaAeT, YTO BUIMMOCTH ONEpallid HE yKa3blBaeTcs. BMecTo yclnoBHBIX TrpaduyecKux
0003HAYCHHI TaK)Ke€ MOKHO 3aIMCBIBATh COOTBETCTBYIOIIEE KIIFOUeBOE CIIOBO: public, protected,
private.

Wms omepanyu mpeAcTaBiIsieT coO00i CTPOKY TEKCTa, KOTOpasi MCIOJB3YETCs B KayecTBE
UIeHTH(PHUKATOPA COOTBETCTBYIONICH OMEpauy U MO3TOMY J0JDKHA ObITh YHHUKAIBHOU B Mpezenax
JaHHOTO Kiacca. KMMs arpubyra SBISETCS €IWHCTBEHHBIM  OOS3aTEIBHBIM  DIIEMEHTOM
CUHTAKCUYECKOT0 0003HAYCHUSI ONIEPaLIUU.

Crucok mapaMeTpoB  SIBIISIETCSI MEPEYHEM  Pa3JIENEHHBIX 3amsaToi  (OpMabHBIX
MapaMeTpoB, KAKIbIA U3 KOTOPBIX MOKET ObITh MPEICTABJICH B CICAYIOUIEM BHUJIE:

<BMJ MNapaMeTpa><uMs IlapaMETpa~:<BBIPAKCHHUC TUIIA>=<3HAUCHHUC IIapaMeTpa II0
YMOJTYaHHIO>.

3nech BUJ napamerpa - €CTh OJJHO U3 KIIFOYEBBIX CJIOB in, out MM inout co 3HAYE€HUEM in
0 YMOJYaHUIO, B CJIyyae €cCJlIM BHJ IapaMeTpa He ykasbiBaeTcs. Kms mapamerpa ecTb
UACHTU(PUKATOP COOTBETCTBYIOIIETO (OPMAILHOTO TMapaMeTpa. BeIpakeHWe THIA SBISAETCS
3aBUCUMON OT KOHKPETHOI'O $3bIKAa MPOTrPaMMHUpPOBaHMs cCHelU(UKalMed THIa BO3BPALIAEMOTro
3HAYEHUs JUI COOTBETCTBYIOMIETO (OPMATLHOTO MapameTpa. HakoHer, 3HaueHHe 1Mo yMOJIYaHHUIO B
obmeM ciydae TMpejacTaBiseT coOoi BbIpakK€HHE s 3HadeHus (QOopManbHOTrO mapamerpa,
CHHTaKCHUC KOTOPOTO 3aBHCHUT OT KOHKPETHOTO S3bIKa MPOTPAMMHUPOBAHHS ¥ TOJUAHSETCS
MIPUHSATHIM B HEM OTPaHUYCHUSIM.

BrelpakeHne Tuma BO3BpANIa€MOr0 3HAYEHHUS TaKXKe SBISIETCS 3aBHCHMOW OT s3bIKa
peanuzanuy crneuuuKanyeil TUIa WM TUIIOB 3HAYEHUH MapaMeTpoB, KOTOpPbIE BO3BPAILAIOTCS
O00BEKTOM TIOCJI€ BBIITOJHEHHS COOTBETCTBYIOIIEH oreparuu. J[BoeToYre W BBIPOKEHHE THUIA
BO3BPAI[a€MOT0 3HAYEHHMs] MOTYT OBbITh OIYIIEHBI, €CIM OIepalus HE BO3BpAIlaeT HUKAKOTO
3Ha4yeHus. i ykazaHus KpaTHOCTH BO3BPAlIaeMOTO 3HAYCHHUs JaHHas CHenU(UKAIUS MOXKET
OBITh 3allcaHa B BUJI€ CITUCKA OT/JEIbHBIX BHIPAKESHUH.

CTpoka-CBOMCTBO CIYXXUT JUIsl YKa3aHWUS 3HAYCHUH CBOMCTB, KOTOpPHIE MOTYT OBITh
IPUMEHEHbl K JIaHHOMY 3jeMeHTYy. CTpoKa-CBOWCTBO HE sBISETCS 00s3aTeNbHOH, OHA MOXKET
OTCYTCTBOBAaTh, €CJIH HUKAKHE CBOMCTBA HE CIIEIU(UIIMPOBAHBI.

Omnepanust ¢ 001acThIO JEWCTBUS HA BECh KIIACC IMOKA3bIBAETCS MOIYEPKUBAaHUEM UMEHU U
CTPOKH BBIpaKeHHs ThTA. [10 yMOI4aHuIO 101 00JIaCThIO ONEepaliy IOHUMAaeTcsl OOBEKT Kiacca. B
3TOM CiIy4dae UMs M CTPOKA BBIPAKEHUS TUIIA ONepaliy He MOTYEPKUBAIOTCS.

Omnepanusi, KOTopasi HE MOXET M3MEHATh COCTOSHHE CHUCTEMBI M, COOTBETCTBEHHO, He
MMeeT HUKAKOTO modouHoro 3¢ dexra, 0603Ha"9aeTcst cTpokoii-cBoiicTBoM " {3ampoc}" ("{query}").
B mpotuBHOM ciydae omepamus MOXXET H3MEHSTh COCTOSHHE CHCTEMBI, XOTS HET HHUKaKuX
rapaHTuii, 4To oHa OyJIeT 3TO AeNaTh.

Jlsise TOBBIIIEHHUST MTPOU3BOAUTENILHOCTH CHCTEMBI OJHM OIEPallid MOTYT BBIIOJIHATHCS
napajuleIb-HO HWJIM OJHOBPEMEHHO, a JIpyrHe - TOJIbKO IOocieqoBaTrenbHo. B 3Tom ciydae s
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yKa3aHUs MapayieIbHOCTH BBIMOJIHEHHUS OMNEpaldd  HCIOJIBb3YeTCsl  CTPOKA-CBOMCTBO BHUA
"{concurrency = wums}", rme UM MOXET NPUHUMATh OJHO U3 CICAYIOIMX 3HAYCHUIA:
nocaenoBarenbHas (sequential), mapamrensnas (concurrent), oxpansiemass (guarded). Ilpu sTom
NPUICPKUBAFOTCSI CIICYIOMICH CEMAHTUKH ISl TAHHBIX 3HAYCHUIA:

e mociemoBarenabHas (sequential) - mis gaHHON oOmepanuK HEOOXOAMMO OOCCIIEYHMTH €€
€MHCTBEHHOE BBINOJIHEHUE B CHUCTEME, OJHOBPEMEHHOE BBIMIOJIHEHHE IPYTHX OIlepaluii
MOJKET IPUBECTHU K OIIMOKAM WIJIM HapyIICHHUSIM LIeJIOCTHOCTH 0OBEKTOB Kilacca.

e mapauienbHas (COncurrent) - maHHas omepaunds B CHJIY CBOMX OCOOCHHOCTEH MOXKET
BBITNIOJTHATHCS NMAPAIJICNIBHO € IPYTUMH ONEepalusIMU B CUCTEME, IIPU 3TOM MMAPAIIIEIbHOCTh
JOJKHA TIO/IJIEPKUBATHCA Ha YPOBHE peau3aiii MOJICIH.

e oxpansemas (guarded) - Bce oOpaieHust K JaHHOW OIEPalldd JOJUKHBI OBITH CTPOIO
YIIOPSIZIOYCHBI BO BPEMEHH C IICJIbI0 COXPAaHEHUS EIOCTHOCTH OOBEKTOB JaHHOTO KJacca,
IIPH 3TOM MOTYT OBITh MPHUHSATHI JOMNOJHUTENIbHBIE MEPHI IO KOHTPOJIIO MUCKIIOUUTEIbHBIX
CUTYaIIMil Ha 3TAre €€ BHITOTHEHUSI.

Ommuowenusn mexicoy Knaccamu

Kpome BHyTpeHHEro yCTpOHCTBA WM CTPYKTYPbl KJIacCOB Ha COOTBETCTBYIOIIEH
JIUarpaMMe YKa3bIBaIOTCSl pa3lIMYHbIE OTHOUICHUS MEXIy KiaccaMu. [Ipu 3TOM COBOKYITHOCTH
TUIIOB TaKUX OTHOIIEHUH (ukcupoBaHa B si3pike UML u mpenonpeseneHa ceMaHTHUKOM 3TUX TUIIOB
OTHOIIIEHUH. Ba30BbIMU OTHOIIEHUSIMU WK CBS3sIMH B si3bike UML siBnsiroTCsI:

1. Ornomenue 3aBucumoctu (dependency relationship)

2. OrnHomienue acconuaruu (association relationship)

3. Ornomenue 00060menus (generalization relationship)

4. Otnowenue peanu3zanuu (realization relationship)

Kaxxgoe u3 3TUX OTHOLIEHHWI MMeeT cOOCTBEHHOE rpaduueckoe MpeacTaBieHUEe Ha
JarpaMMe, KOTOpOe OTPaXKaeT B3aMMOCBSI3H MEXTY 00BEKTaMU COOTBETCTBYIOIIUX KIIACCOB.

1. OTHoO1IEHNE 3aBUCIMOCTH

OTHOIICHNE 3aBUCUMOCTH B OOIIEM ciydae yKas3blBa€T HEKOTOPOE CEMaHTHYECKOE
OTHOIICHHE MEXIYy IBYMS SJIEMEHTaMHU MOJENW WU JBYMs MHOXKECTBAMHU TaKHUX JJIEMEHTOB,
KOTOPO€ HE SIBJISIETCS OTHOIICHMEM acCOolMaluu, 0000meHus win peanusanuu. OHO KacaeTcs
TOJIBKO CaMHX 3JIEMEHTOB MOJENU U He TpeOyeT MHOKECTBA OTACIbHBIX MPUMEPOB JIJIS TOSICHEHHUS
cBoero cmbicia. OTHOIIEHHWE 3aBHCHMOCTH HUCIOJBb3yeTCS B TaKOW CHUTyallud, KOTJa HEKOTOPOE
M3MEHEHHE OJHOTO 3JIEMEHTa MOJENU MOXKET MOTpeOoBaTh M3MEHEHHUsS APYroro 3aBHUCHMOTO OT
HEro 3JIEMEHTa MOJIEJIH.

OTHollIeHUE 3aBUCUMOCTH Tpaduyeckd H300paKaeTcsl MyHKTUPHOU JIMHUEH MEXITY
COOTBETCTBYIOIIMMH 3JIEMEHTaMH CO CTPENIKOM Ha OJHOM W3 ee koHmoB ("->" wmm "<-"). Ha
JauarpaMme KJIacCoB JIaHHOE OTHOIICHHE CBSI3BIBACT OTIENbHBIE KIIACCHI MEXIY COOOM, MPU STOM
CTpeJiKa HalpaBjieHa OT Kjacca-KJIMeHTa 3aBHUCHUMOCTH K HE3aBHUCHUMOMY KJacCy WM Kjaccy-
uctouHuky (puc. 5.3). Ha manHom pucynke m3zobpaxkensl nBa kiacca: Kimacc A u Ksaacc b, mpu
stom Knacc b sABisieTcsi MCTOYHMKOM HEKOTOPOM 3aBUCMMOCTH, a Kiacc A - KIuMeHTOM 3Tou
3aBUCHUMOCTH.

L e 2 Knacc_B

Puc. 3. I'paduueckoe n3o0pakeHre OTHOIICHHUSI 3aBUCHMOCTH Ha IUarpaMMe KIaccoB

B kadecTBe Kitacca-KIMEHTAa M KJIacCa-UCTOYHHKA 3aBHCHMOCTH MOTYT BBICTYIIATh IIEJIbIC
MHOXKECTBa JJIEMEHTOB MOJAENU. B 3TOM ciydae OJHAa JUHUS CO CTPENIKOW, BBIXOJSIIAS OT
MCTOYHHMKA 3aBHCHMOCTH, PACHICIUISIETCS B HEKOTOPOH TOYKE HA HECKOJBKO OTIENBHBIX JIMHUH,
KaKIas W3 KOTOPBIX HWMEET OTIENbHYI0 CTpPEelKy s Kiacca-KiueHTa. Hampumep, ecnu
¢dbyaxkunonupoBanue Knacca C 3aBucut ot ocobennocreit peanusarmu Kimacca A u Kmacca />, To
JaHHAas 3aBUCUMOCTh MOKET OBITh N300pakeHa clieayromuM oopa3om (puc. 4).
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Knacc_C
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Knace A -—— e 2 Knacc_B

Puc. 4. I'padmyeckoe npencraBieHne 3aBUCUMOCTH MeX 1y KiraccoM-kineHToM (Kiace C)
u xknaccamu-ucrtounukamu (Knace JI u Knace b)

Crpenka MOXET MOMeuyaThCsi HeoOs3aTeNIbHbIM, HO CTAHIApTHBIM KJIIOYEBBIM CIIOBOM B
KaBbIlUKaX M HEOOSA3aTeNbHBIM WHIWBUIYAIbHBIM HMMEHEM. J[Ji1 OTHOIIEHHsS] 3aBHCHUMOCTHU
MIPEeIONPEICIICHbl KIIIOUEBbIE CJOBa, KOTOphle O003HAYAIOT HEKOTOpBIE CHEIHMAbHBIC BH/IBI
3aBUCHUMOCTE. DTH KIIOYEBBIE CIIOBA (CTEPEOTHUIIBI) 3alMCHIBAIOTCS B KaBBIUKAX PAIOM CO
CTPEJIKOM, KOTOPasi COOTBETCTBYET TaHHOW 3aBUCUMOCTH. [IpuMepbl cTepeoTUIIOB /Jisi OTHOILLICHUS
3aBHCHMOCTH MPEJCTABICHBI HUXKE:

"access" - ciayXuT g 0003HAYEHHUs JIOCTYIMHOCTH OTKPBITBIX aTpuOyTOB U Omepanuit
KJIacCa-UCTOYHHUKA JUISI KIIaCCOB-KIMEHTOB;

e "bind" - KIacc-KIMEHT MOXKET MCIOJIb30BaTh HEKOTOPHBIH IIA0IO0H /IS CBOCH MOCCIyOMIei
napameTpH3alluu;

e "derive" - aTpuOyThl KJIacca-KJIMEHTa MOTYT OBbITh BBIYHCICHBI MO aTpuOyTaM Kiacca-
HMCTOYHHKA;

e "import" - oTKpbITHIC aTPUOYTHI K ONEPAIMH KJIAacCa-UCTOYHHUKA CTAHOBATCS YaCThIO Kilacca-
KJIMEHTA, KaK e€CJIM Obl OHU ObUTH OOBSIBJICHBI HETIOCPEICTBEHHO B HEM;

e "refine" - ykaspiBaeT, 4TO KJIaCC-KJIMEHT CIY)KHT YTOYHEHHEM KJIacCa-MCTOYHHUKA B CHIY
MPUYUH HCTOPUYECKOTO XapakTepa, KOrja MOSBISETCS JOMOJIHUTENbHAs WHGOpMaIus B
X0/JIe pabOoThI HaJl IPOEKTOM.

2. OTHOIIEHUE aCCOIUAINN

OTHOIIEHHE AacCOLMAIMK COOTBETCTBYET HAIMYMUIO HEKOTOPOTO OTHOIICHUS MEXIY
Kkmaccamu. JlanHOe OTHOIIEHHEe 0003Ha4YaeTcs CIUIONIHOM JIMHWEH C  JIOMOJHUTEIbHBIMHU
CHELUaJbHBIMU CHUMBOJAMH, KOTOpPbIE XapakTEpPU3YIOT OTAENbHbIE CBOWCTBA KOHKPETHOMN
acconuaiuu. B kadecTBe JOMOJHUTEIBHBIX CHEIUATBHBIX CUMBOJIOB MOTYT HCIIOJIb30BaThCS UMS
accolMaliy, a Tak)ke UMEHa M KpaTHOCTh KJIaccoB-poJiei acconuanuu. Ms accouuaiuu saBiasieTcs
HeoOsA3aTeNbHBIM AJIEMEHTOM ee 00o03HaueHus. Eciam oHO 3a1aHo, TO 3alUCBIBAETCS C 3arjaBHOU
(6onb1110i1) OYKBBI PSIIOM C TUHUEH COOTBETCTBYIOMICH aCCOIMAIIHH.

HawnGonee mpocToii ciydaid JaHHOTO OTHOIIEHUS - OMHapHas accoruaius. OHa CBA3BIBACT
B TOYHOCTH J[Ba KJlacca M, KaK HMCKJIIOYEHHE, MOXKET CBS3bIBaTh KJacc C camMuM coO0oif. Jlms
OMHApHOW accoIMallii Ha JuarpaMMe MOXKET OBbITh yKa3aH TMOPSJAOK CIIEOBaHUS KIJIACCOB C
WCIOJIb30BAHUEM TpPEYTOJbHUKA B (OpMe CTpeNKH psAaoM C HMEHEM JaHHOW acCOIHMAIIUU.
HampaBnenue 3Toi CTpENKH yKa3bIBaeT HA MOPSIOK KIACCOB, OAUH M3 KOTOPBIX SBIISIETCS EPBHIM
(cO CTOpOHBI TpeyrojabHUKa), a APYrod - BTOPHIM (CO CTOPOHBI BEPUIMHBI TPEYTOJbHUKA).
OTCyTCTBUE NTAHHOW CTPEIKH PSAAOM C MMEHEM acCOIMAllid O3HAYAET, YTO TOPSIOK CIICTOBAHUS
KJIACCOB B paCCMaTPUBAEMOM OTHOILIEHUU HE ONPE/IEIEH.

B kadectBe mpocToro mpuMepa OTHOIICHHs OWHAPHOW AacCONMAIMH PACCMOTPHM
OTHOIIIEHHE MEXIY ABYMs KiaccamH - kinaccoM "Kommanusa" m xinaccom "Cortpyanuk" (puc. 5).
OHu cBsi3aHBI MEXTYy co00¥ OmHapHOU accommarueii PaboTta, nMsi KOTOpOH yka3aHO Ha PUCYHKE
psAIOM ¢ TUHUEH acconuanuu. s JaHHOTO OTHOLIEHUS ONPEACNICH MOPSAIOK CIEAOBAHUS KIIACCOB,
MEepPBBIM U3 KOTOPBIX siBigeTcs kinacc "CorpyaHuk', a BTopeiM - kiacc "Kommanusa". OtaenbHbIM
IIPUMEPOM MJIU 3K3EMIUISIPOM JAaHHOTO OTHOILIEHUS MOXKET sIBIAThHCSA napa 3HaueHuil (Ilerpos U. 1.,

"Pora&KomneiTa"). D10 o03Hauaer, uro corpyaHuk IletpoB WM. WM. pabGortaer B KOMITaHHH
37



"Pora&KombiTa".
CumBon NOpAaaKa KNaccoe
B accoupaLm Mma accoupaupm

) _Padoma
Kounanus “*' Ll @ Cotpyanuk

KpaTHOCTE accoLpmaLym
Puc. 5. I'paduueckoe nzodpaskeHre OTHOIIECHHUSI OMHAPHON acCOIMAIIUN MEXKTy KIIacCaMu
Tepnapnast accoruanust U accolyanuu 0oJjiee BBICOKOM apHOCTH B 00IIEM ciiydae

HaszbiBatoTCss N-apHO#l accommaruedt (uutaercst - "sSH apHas accouuanus"). Takas accoumarus
CBSI3bIBAET HEKOTOPHIM OTHOIIEHHEM 3 U 0oJiee KJIaCCOB, IIPH 3TOM OJIUH KJIACC MOXKET y4acTBOBATh
B accouuanuu Oonee yeMm oauH pa3. Kilacc acconumanuu KMMeEET OIPENEICHHYI0 pOjib B
COOTBETCTBYIOIIEM OTHOIIEHHHM, YTO MOXXET OBITh SBHO yKa3aHO Ha juarpamme. Kablii
sK3eMIusip N-apHOW accoIMaIiy MpeCcTaBiIsieT co0oil N-apHBI KOPTEX 3HAYCHHA OOBEKTOB U3
COOTBETCTBYIOIIMX KjaccoB. buHapHas accoumanus sBisieTcs 4YacTHBIM ciaydaeM N-apHoif
accomuanuy, korna 3Hadenre N=2, 1 uMeeT cBoe COOCTBEHHOE 0003HAUYECHHE.

N-apnas acconuanusi rpaguuecku ob603HayaeTcsi poMOOM, OT KOTOPOrO BEIyT JTUHUHU K
CHUMBOJIaM KJIaCCOB JaHHOW accouuauuu. B 3TOM ciayyae pomMO coequHseTCss € CHMBOJIAMU
COOTBETCTBYIOIIUX KJIACCOB CIUIOMIHBIMU JTUHUSAMHU. OOBIYHO JIMHUU MTPOBOASTCS OT BEPIIUH pomba
WIH OT cepenuHbl ero cropoH. Mms N-apHOH acconmanmuyl 3amvchIBaeTCsl PsiioM ¢ pomMOoM
COOTBETCTBYIOIIEH acCOLUAIUU.

3.OTHOLIeHHE arperanuu

OTHollIeHUE arperai UMEeT MEeCTO MEX1y HECKOJIbKUMHU KilaccaMu B TOM cliydyae, eCiu
OJIMH M3 KJIACCOB IPEJICTaBIsET COOOM HEKOTOPYIO CYIHOCTb, BKIIOYAIOLIYI0 B ce0sl B KauecTBe
COCTaBHBIX YacTel Apyrue CyIHOCTH.

JlanHOe OTHOIICHHE WMeEeT (yHIaMEHTAIBHOE 3HAYCHHE [UISl OMUCAHUS CTPYKTYPBI
CIIO)KHBIX CHUCTEM, MOCKOIBKY MPUMEHSETCS JUIsl MPEACTaBICHHUS CUCTEMHBIX B3aUMOCBS3EH THIIA
"gacTb-11en0e". PackpbiBas BHYTPEHHIOIO CTPYKTYpPY CUCTEMBbI, OTHOIIEHUE arperaliy MoKa3blBaeT,
U3 KakuX KOMIIOHEHTOB COCTOMT CHUCTeMa M KaK OHM CBSi3aHbI MEXIy co0oil. C TOYKH 3peHUs
MOJICTT OTJCNIbHBIC YaCTH CHCTEMBI MOTYT BBICTYIIATh KaK B BHUJIC JJICMCHTOB, TaK U B BHUIC
MOJICUCTEM, KOTOpBIE, B CBOIO OuU€pe/ib, TOXKE MOTYT O0Opa30BHIBATh COCTABHBIE KOMIIOHEHTHI WJIH
MOJICUCTEMBI. DTO OTHOILIEHHE MO CBOEH CYyTH OMUCHIBAET JEKOMIIO3UIIMIO WIIN pa30HeHHe CI0KHOM
CUCTeMBbl Ha O0ollee MPOCThIE COCTABHBIE YaCTHU, KOTOPHIE TAaKXKE MOTYT OBITh IOABEPTHYTHI
J€KOMIIO3UIIMH, €CJIM B ’TOM BO3HUKHET HEOOXOAUMOCTh B MIOCIEIYIOIIEM.

['padmyecku OTHOIIEHHE arperanuy U300pa)xaercs CIUIONIHON JMHUEH, OMH U3 KOHIIOB
KOTOpOM IpejacTaBisieT coO0N He3aKpalleHHbI BHYTpU poMO. DTOT poMO yKas3bIBaeT Ha TOT W3
KJIACCOB, KOTOPBIN TpencTaBisier coboi "menoe". OcTanbHble KIACCHI SIBISIFOTCS €ro "dactsamu'

(puc. 6).

Llenoe e — YHacte

Puc. 6 I'padmaeckoe nzo0pakeHne OTHOMICHHS arperarun B si3bike UML
4.OTHOULIEHHE KOMITO3UIIUU

OTHoOLIEHHE KOMIIO3ULIMK SIBJISIETCS YAaCTHBIM CIIy4aeM OTHOIUEHHWS arperamuu. ITo
OTHOILICHHE CIYXHUT JUIsl BBIJCNEHHUS CIEUUANbHOM (OpMBI OTHOIIEHUS '4yacTb-lenoe", TpHu
KOTOpPOI COCTaBIISIIOIIME YacTH B HEKOTOPOM CMbICIE HaXoAsTcs BHYTpu weioro. Crneuuduxa
B3alMOCBSA3M MEXIYy HUMH 3aKIOYaeTcs B TOM, YTO YaCTU HE MOTYT BBICTYNAaTb B OTPBIBE OT
L[EJI0T0, T. €. C YHUUTOKEHUEM IIeJIOT0 YHUUTOXKAIOTCS M BCE €r0 COCTaBHbIE YaCTH.

[Tpumep - okHO HHTepdelica MPOorpaMMbl, KOTOPOE MOKET COCTOSATh U3 CTPOKHU 3arojioBKa,
KHOIIOK YIpPaBJIEHUSI pa3MepOM, TOJIOC MPOKPYTKH, TJIABHOTO MEHIO, padouell 00JIacTH U CTPOKU
cocrosiHUs. ['paduuecku OTHOIICHHE KOMITO3UIIMU H300pakaeTcsi CIUIONIHON JIMHUEH, OJWH W3
KOHIIOB KOTOPOH MpEICTaBIseT COO0M 3aKpalieHHbI BHYTpH poMO. ITOT poMO yKa3bIBaeT Ha TOT

U3 KJIACCOB, KOTOPBIN MpeacTaBisieT coboil kmacc-kommosunuo win "menoe". OcraibHble KIACCHI
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SABISIOTCS ero "gactamu" (puc. 7).

Llenoe IS YHacte

Puc. 7. I'padmdeckoe n3o0pakeHre OTHOIICHHSI KOMTIO3UINH B si3bike UML
B kauecTBe NOMOTHUTENBHBIX 0003HAUEHUN I OTHOIICHWH KOMITO3UIIMH M arperamuu
MOTYT HCIIOJIb30BAThCS  JIOTIOJHUTEIbHBIC O003HAYCHMS, TMPUMEHSIEMbIE IS OTHOIICHHS
accouuanuu. A UMEHHO, YKa3aHHe KPaTHOCTU KJIacca acCOIUallMy M UMEHU JaHHOW accolualluy,
KOTOpbIE€ HE SIBJSAIOTCS 00s13aTenbHbIMU. [I[pUMEHHUTENIBHO K OMMCAaHHOMY BBIIIE MPUMEPY Kilacca
"OKHO IporpaMMsl" ero guarpaMma KJ1acCoB MOKET HMETh CCIAyIoNuil Bu (puc. 8).

OkHo
nporpamMmel

R R

1 I 2] 11 |1
Monoca Pabovaa [nagHoe
NPOKPYTKY obnacte MEHH

3aronoeok

Puc. 8. /lnarpamMma KJ1accoB Uil WIDTFOCTPAIIMK OTHOIICHHSI KOMIIO3UIIMU HA TIpUMEpe Kilacca OKHa
MIPOTPaMMBI
5. OtHo1enue 00001eHUS

OtHomeHue 0O0OOIICHUS SIBISETCS OOBIYHBIM TAKCOHOMHUYECKHUM OTHOIICHUEM MEXKITY
Oornee oOmUM d37IeMEHTOM (pOAMTENIEM WU TPEAKOM) U OoJee YacTHBIM WM CHEeIHaTbHBIM
JJIEMEHTOM (JOYEpHUM WWJIH TOTOMKOM). JlaHHOE OTHOIIEHHE MOXKET WCIOIb30BAThCA IS
MIPEJICTABJICHHS] B3aMMOCBS3€M MEXIy IaKeTaMu, KJaccaMH, BapHaHTaMU HCIIONb30BAHUS U
Apyrumu sieMeHTamu s3pika UML.

[IpuMeHuTENHHO K JUarpaMMme KJIacCOB JaHHOE OTHOIICHHE OMUCHIBAET HMEPAPXHUECKOE
CTPOCHHE KJIAaCCOB M HACJCIOBAaHWUE WX CBOWCTB M ToBeneHUs. [Ipw 3TOM mpemmosiaraercs, 4To
KJIACC-TIOTOMOK 00JIaZlaeT BCEMHU CBOICTBaMH M MOBEIACHHEM KJlacca-TIPeaKa, a TaK)Ke UMEeT CBOU
COOCTBEHHBIC CBOWCTBA W IOBENEHHE, KOTOPbIE OTCYTCTBYIOT y Kilacca-mipenka. Ha muarpammax
OTHOIIeHHE 00001IeHNsT 0003HAYAETCS CIUIONIHON JIMHUEN C TPEYTrOJIbHON CTPEIKOM Ha OJHOM U3
KOHIIOB (puc. 9). Ctpenka yka3bIiBaeT Ha 0oJiee 00IIMil Kiacce (Kiacc-TpeaoK UiIu CyNepKIiace), a ee
OTCYTCTBHE - Ha OoJiee CTelIMaIbHbINA KIacc (KJIACC-MIOTOMOK MJIH MOAKIACC).

Knacc-npegok K ——————————Knacc-notomok

Puc. 9. I'paduueckoe nzodpakeHne oTHOIICHUs 0000meHus B si3pike UML

Kak mnpaBunmo, Ha AuarpaMme MOXKET YKa3blBaTbCS HECKOJBKO JIMHUW IS OJHOTO
OTHOIIIEHUS O0OOIIEHUs, YTO OTPaKaeT €ro TAKCOHOMHYECKHH XapakTtep. B aTom cimydae Goiee
o0mIHii Kiacc pa3buBaeTcs Ha MOJKIACCH OJHUM OTHOomeHueM O0001eHus.

D10 00603HaUeHHE 0 PopMe COOTBETCTBYET rpady CHerraIbHOTO BH/IA - HEPAPXHUUESCKOMY
nepeBy. B 3ToM ciyuae kimacc-mpeoK SIBISIETCS KOPHEM 3TOTO JIepeBa, a KIIACCHI-MIOTOMKH - €ro
micTbssMu.  OTIIMYME 3aKII0YaeTcss B BO3MOXKHOCTH YKa3aHWsT Ha JUarpaMMe  KIJIacCoOB
MOTEHIIUATBFHOW BO3MOXHOCTH HAIMYUS APYTUX KIACCOB-TIOTOMKOB, KOTOpPBIE HE BKIIIOUEHBHI B
0003Ha4YeHHUsI MTPE/ICTABICHHBIX HA AUarpaMMe KJIacCoB (MHOTOTOYHE BMECTO MPSMOYTOJIbHUKA).

Psimom co crpenkoit 0000IeHHsT MOKET pa3MelIaThCsl CTPOKA TEKCTa, YKa3bIBarollas Ha
HCKOTOPBIC TOITOJTHHUTCIBHBIC CBOMCTBA PTOr0 OTHOIIICHHUS.

Humepdpeiicor .

WuTepdeiich SBISIOTCS 3IEMEHTaMH IUarpaMMbl BApUaHTOB HCTOIb30BaHus. OTHAKO TIpU
IMOCTPOCHUHU AHUarpaMmbl KJIIaCCOB OTACIbHBIC HHTep(l)eﬁCBI MOTYT YTOYHATHCA U B 3TOM CJIy4dac JJId
UX U300paKEHHUs UCIIONb3YeTCs CIEeUUANbHbBIM Tpa@uuecKuil CUMBOJ - MPSAMOYTOJBHUK Kilacca ¢
KIIOYEeBBIM ClIOBOM mim crepeoturniom interface” (puc. 10). Ilpu 3TOM cekiust aTpuOyTOB Yy
IIPSIMOYT'OJIBHUKA OTCYTCTBYET, @ YKa3bIBACTCS TOJIBKO CEKIIMS OIEepaLlUi.
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“interface"
Hatynk_Temnepatypel

3HaveHWe_Temnepatypel( )

Puc. 10. IIpumep rpaduyeckoro n3odpaxenus naTepdeiica Ha TuarpaMme KiaccoB

Oovexkmuol

OO0BekT (object) SABIIIETCS OTACTBHBIM YK3EMIUISIPOM KJIacca, KOTOPBIN CO3/1aeTCs Ha dTare
BBINOJIHEHUS nporpamMmbl. OH UMEET CBO€ COOCTBEHHOE UMs U KOHKPETHbIE 3HauY€HUs aTpuOyTOB.
B cuny caMbIxX pa3inuyHBIX TPUYUH MOXKET BOZHUKHYTH HEOOXOJMMOCTH TIOKa3aTh B3aUMOCBSI3U HE
TOJIBKO MEXJy KjlaccaMH MOJENH, HO U MEXIy OTIEIbHbIMU OOBEKTaMH, PEATHU3YIOIIUMU 3TH
KJlacchl. B aHHOM citydae MOXeT ObITh pazpaboTaHa guarpamMmma OOBEKTOB, KOTOpas, XOTS U HE
ABJISICTCA KaHOHWYECKOM B MeTamozenu A3bika UML, HO nMeeT camocTosATenbHOE Ha3HAYEHHeE.

Jnsa  rpaduueckoro u300paxkeHHs: OOBEKTOB HCIIOJIB3YETCS TaKOM JK€ CHUMBOII
IPSIMOYTOJIbHUKA, YTO M Ui KiaccoB. OTIWYMS MNPOSIBISAIOTCS NMPH yKa3aHMM HUMEH OOBEKTOB,
KOTOpBIE B clydae 0OBEKTOB 00s3arenbHO momuepkuBatotTcs (puc. 11). Ilpu aTom 3amuce umeHn
00bEeKTa TpeAcTaBIsIeT CO00M CTPOKYy TekcTa 'mMms oObekTa:ums kjacca', pasJesIeHHYIO
nBoerourieM (puc. 11 a, 6). Umst 06beKTa MOXKET OTCYTCTBOBAThH, B 3TOM CIIydae MPEAIoaraeTcs,
YTO OOBEKT SBJISETCS AaHOHMMHBIM, U JIBOETOUYHME yKa3bIBaeT Ha JaHHOE 00CTOATENbCTBO (puc. 11,
r). OTcyTcTBOBaTh MOXKET U MMS Kilacca. Torga ykasbIBaeTcsl pocto ums oobekra (puc. 11, B).
ATpulOyThl 00BEKTOB IPUHUMAIOT KOHKPETHBIC 3HAUCHMSL.

| kBaapar: MpauoyronbHuk | ' KBaapar |
(a) (@)

KBaapart: "ﬂﬂlll)yl’l]anMK

gepwuHa = (1, 10)

cTopoHa = 15
LBET_TPaHULEl = YepHbIR
LEeT_3anueky = Benwli MpauoyronbHuK

() )
Puc. 11. [Ipumep rpapuyeckoro u3odpaxeHuss 00beKTOB Ha auarpammax si3pika UML

HlIabnonst unu napamempu3osannsle Kaiaccyl

[[Tabnon (template) wiu mapameTpu3oBaHHBIN Kiacce (parametrized class) mpemHasHaueH
JUis 0003HA4YeHUs TaKOro Kiacca, KOTOpbIH HMeeT oauH (uiu Oosee) He(UKCUPOBAHHBIHN
dopmanpHbi TapameTp. OH onpeenseT mejaoe CEMEWCTBO MM MHOXKECTBO KJIACCOB, KKIBIN U3
KOTOPBIX MOXKET OBITh MOJyYEeH CBSI3BIBAHUEM ITHUX NAPAMETPOB C JICHCTBUTEIHHBIMH 3HAUCHHSIMH.
OObluHO TMapameTpaMy MIAOJOHOB CIIY)KaT THUIBI aTpUOYTOB KJIACCOB, TaKHe Kak Liejble 4Hcia,
MepevrCcIeHne, MacCUB CTPOK W JAp. B Oomnee cioxHOM ciydae (hopMaibHBIE MapaMeTpbl MOTYT
MIPEJCTABIATH U OTIEpALlUU Kilacca.

['paduueckn mrabiioH W300pakaeTcsi MPSIMOYTOJBHUKOM, K BEpPXHEMY INPaBOMY YIIIy
KOTOPOTO MPUCOETUHEH MaJeHbKHH MPSAMOYTOJbHUK W3 MyHKTHPHBIX JUHUH (puc. 12), 6onbuioi
MPSIMOYTOTBHUK MOKET OBITh pa3lielieH Ha CEeKIMH, aHaJOTHYHO O0O3HAaYeHHWIo Ui Kiacca. B
BEPXHEM TMPSIMOYIOJIbHHUKE YKa3bIBAETCSl CIUCOK (POpManbHBIX MapamMeTpoB s TeX KIACCOB,
KOTOpbl€ MOTYT OBbITh NOJy4Y€Hbl Ha OCHOBE JaHHOro mabioHa. B BepxHell cexuuu 1mabioHa

, CnMcok  dopmaneHelx |

\ NapameThos wabnoHa |

ey et -

WMma wabnoHa

Cnucok atpubytoe wabnona

Cnucok onepauui wabnoxa
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Puc. 12. I'padnyeckoe n3odpaxxenue mada0Ha Ha TuarpaMMe KiaccoB

[ITabm0H HE MOXKET OBITh HEMOCPEICTBEHHO HMCIIOJIb30BaH B KayecTBE Kiacca, MOCKOJIBKY
COJIEP>KUT HEOIpeIeIeHHbIe apaMeTphl. Yaie Bcero B kauecTBe 1abI0HA BBICTYIAET HEKOTOPBIH
CyllepKiacc, MapameTpbl KOTOPOIO YTOYHSIIOTCS B €ro Kiaccax-nmoroMkax. O4eBHIHO, B 3TOM
cllydae MEXIy HMMH CYIIECTBYET OTHOLICHHE 3aBHCHMOCTH C KIIIOUEBBIM cioBoM 'bind", korma
KJIACC-KJIMEHT MOJKET  WCIOJb30BaTh HEKOTOPBIM  MMAONOH JUIsi  CBOCH  MOCHIeayroIen
rapamMeTpHu3aLuH.

[Ipomiecc pa3paboOTKM guarpaMMmbl KJIacCOB 3aHUMaeT meHTpaibHoe Mecto B OOAII
CIOXHBIX cucTeM. OT yMEHHS TMpPaBWIBHO BBIOPATh KJIACCHl M YCTAHOBUTh MEXAY HHMH
B3aMMOCBSA3M 4YacTO 3aBHCUT HE TOJIBKO YycCIeX [pouecca IpPOEKTUPOBAaHUSA, HO U
IIPOM3BOJUTENILHOCTh BBINOJIHEHUsT nporpammbl. Kak mnokassiBaeT mnpaktuka OOII, kaxblid
MPOrpaMMHUCT B CBOEM paboTe CTpeMUTCS B TOW MM MHOM CTENEHH HCIOJb30BaTh YKe
HAKOIUJICHHBIM JIMYHBIA OMBIT MpPHU Pa3pabOTKE HOBBIX MPOEKTOB. DTO OOYCIIOBIECHO >KEJIaHUEM
CBECTH HOBYIO 3aJ7]a4y K yX€ PEelICHHbIM, YTOObI UMETh BO3MOKHOCTH HCIIOJIB30BaTh HE TOJBKO
MPOBEpEHHBbIE (PParMEeHTHl NPOTPAMMHOTO KOAA, HO M OTHENbHBIE KOMIIOHEHTHI B LEJIOM
(6uOIMOTEKN KOMITOHEHTOR).

Takol CTEpeOTHUNHBINA IMOAXOJ MO3BOJISIET CYHIECTBEHHO COKPAaTUTh CPOKH pealn3aluu
MIPOEKTa, OJHAKO MpPUEMJIEM JHIIb B TOM Cly4ae, KOrJla HOBBIM IPOEKT KOHLENTYalbHO U
TEXHOJIOTUYECKH HE CIIMIIKOM OTIMYAETCS OT MPEIbIIYILIUX.

MoaenupoBanue {uarpaMmMbl COCTOSIHUI

PaccmoTpenHas Bblle guarpamMma KJIaccoB MPEACTaBiseT co0O0il JOTHYeCKyl MOIENb
CTaTUYECKOTO TMPEACTABICHUS MOAECIUPYEMOM CHCTEMBI. Pedb MAET O TOM, 4YTO Ha JaHHOU
auarpaMme M300pa)karoTcsi TOJIBKO B3aUMOCBSI3UM CTPYKTYPHOTO XapakTepa, HE 3aBUCAIINE OT
BPEMEHU WJIM PEAKIMU CUCTEMbI Ha BHEIIHUE cOObITHsA. OmHAKO it OOJIBIIMHCTBA (PU3UUYECKUX
CUCTEM, KpOME CaMbIX MPOCTBIX W TPUBHUAIBHBIX, CTATHUYECKUX MPEACTABICHUM COBEPILIEHHO
HEJ0CTAaTOYHO MJIi MOJEIHMPOBAHMS MPOLECCOB (DYHKIMOHUPOBAHUS IOJOOHBIX CHUCTEM KaK B
LIEJIOM, TaK M UX OT/AEJIbHBIX MOJICUCTEM U 3JIEMEHTOB.

XapakTepucTuKa COCTOSSHUM CHCTEMbl HE 3aBUCHT (WM €1ab0 3aBUCHUT) OT JIOTHYECKOM
CTPYKTYpHI, 3aUKCUPOBAHHON B Juarpamme KiaccoB. [IoaTOMy mpH paccCMOTPEHUHM COCTOSHUI
CUCTEMBI IPUXOJANUTCS Ha BpEMS OTBJIEULCS OT OCOOEHHOCTEN €€ 0OBbEKTHON CTPYKTYpPbI U MBICIUTh
KaTeropusiMu, 00pa3yIoUMMU THHAMUYECKII KOHTEKCT MOBEICHUS MOJICTTUPYEMON CHCTEMBI.

Kaxxnas npukiagHas cuctemMa XapakTepu3yeTcsl He TOJIBKO CTPYKTYPOM COCTaBIISIIOLIUX €€
AJIEMEHTOB, HO U HEKOTOPHIM MOBEICHNEM UIU (YHKIIMOHATBHOCTHIO. [[71s1 o01iero mpeacTraBieHus
(YHKIIMOHATBHOCTH ~ MOJEIMPYEMOM  CHCTEMbl  MpeJHa3HAUYEeHbl JUarpaMMbl  BapUaHTOB
WCIIO0JIb30BaHUs, KOTOPBIE HA KOHIIENTYaJbHOM YPOBHE OMHUCHIBAIOT MOBEAECHUE CUCTEMBI B LIETIOM.

Jns MonenupoBaHMsl TOBEIEHUs Ha JiorMyeckoM ypoBHe B s3pike UML  moryr
WCIIONB30BaThCS Cpa3y HECKOJIbKO KAaHOHMYECKHX JUarpaMM: COCTOSIHMH, JesATEIbHOCTH,
MOCJIEZIOBATEIBHOCTH U KOOTEpaIiK, KakJaas U3 KOTOPbIX (PUKCHUpPYeT BHHUMaHHE Ha OTAEIbHOM
acrekTe (yHKIIMOHUPOBAHUS CUCTEMBL. B OTIHYHE OT APYruxX auarpamm AUarpaMma cOCTOSTHUIA
OTHCHIBAET MPOLECC U3MEHEHUSI COCTOSIHUI TOJIBKO OJHOTO KJlacca, a TOUYHEe - OJIHOTO IK3eMILIsApa
OIIPEAEIIEHHOTO KJIacca, T. €. MOJEIMPYET BCE BO3MOXHBIE U3MEHEHNUS B COCTOSSHUU KOHKPETHOIO
o0bekTa. Ilpm 5TOM W3MEHEHWE COCTOSIHHSI OOBEKTa MOXXET OBITh BBI3BAHO BHEITHUMH
BO3JICHCTBUSIMU CO CTOPOHBI JPYTMX OOBEKTOB WM HM3BHE. VIMEHHO /IS ONUCAaHUS PEaKIUuu
00BeKTa Ha MMOJ00HbBIE BHEIIHNUE BO3JICHCTBHSI U MCTIOIB3YIOTCS IMarpaMMbl COCTOSIHUM.

['maBHOE mpeaHa3HAUYEHUE YTOW JUArpaMMbl - OMHCATh BO3MOXKHBIE MOCIIEOBATETFHOCTH
COCTOSIHUI U TIEPEX0JI0B, KOTOPHIE B COBOKYITHOCTH XapaKTEPU3YIOT MOBECHUE JIEMEHTa MOJICIH
B TCEUYCHHUC €ro XKU3HCHHOTO MNOUKIJIIA. JIHarpaMMa COCTOSIHUU NpeaACTaBIACT AWMHAMHNYCCKOC
MOBE/ICHUE CYIIHOCTEH, Ha OCHOBE CcHeUM(UKANMM HMX PEAKIUd Ha BOCIPHUATHE HEKOTOPBIX
KOHKPETHBIX COOBITHH.

XoTd JuarpaMMbl COCTOSIHHM 4Yalle BCETO HWCIOJB3YIOTCS U OIHMCAHUS TIOBEACHUS
OTJIETTBHBIX JK3EMIUIIPOB KJIaCCOB (OOBEKTOB), HO OHHM TaKXKE MOTYT OBITh MPUMEHEHBI IS
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cnenuuKanuu  (QYHKIUOHATBHOCTU JPYTUX KOMIIOHEHTOB MOJIENe, TakuX KaK BapHUaHTHI
HCII0JIb30BaHUs, aKTEPHI, IOACUCTEMBI, OIIEPALIUU U METOBI.

JmnarpamMma COCTOSHUH IO CYIIECTBY sBieTCS TpadoM CIEHUANIbHOIO BHUAA, KOTOPBIN
MPEJCTaBIseT HEKOTOphI aBTOMAT. [loHsATHE aBTOMara B KoHTekcte UML ob6namaer AOBOJIBHO
crenugpuUeckod CEeMaHTHKOW, OCHOBAaHHOM Ha TEOpHM aBTOMAaToB. BepmmHamu storo rpada
SBJIAIOTCSL COCTOSIHUSL M HEKOTOpBIE JApPYrue€ THUIIBI 3JIEMEHTOB aBTOMaTa (IICEBIOCOCTOSHUA),
KOTOpbIe U300pa’Kal0TCsl COOTBETCTBYIOIMMU IpaduueckuMu cumBosiamu. Jyru rpada cioyxar 1ms
0003HAYCHHS TIEPEXOJI0OB M3 COCTOSHHS B COCTOSIHHME. JlMarpaMMbl COCTOSIHMM MOTYT OBITh
BJIO’KEHBI JPYr B JApyra, odpasys BIIOKEHHbIE AMArpaMMbl Oojiee JETabHOTO Mpe/ICTaBICHMUS
OTJENbHBIX JIEMEHTOB MOAEIU. [ NOHMMaHUs CEMAaHTHUKU KOHKPETHOW JuarpamMmbl COCTOSTHUI
HE0OXOIMMO TPEJCTABNIATh HE TOJIBKO OCOOCHHOCTH IMOBEACHUSI MOJEIUPYEMOI CYIIHOCTH, HO U
3HATh OOIME CBEJICHUS IO TEOPUU AaBTOMATOB.

Aemomamul

ABtomar (state machine) B si3pike UML mipencraBnsier cob60it HEKOTOpBI hopManu3m st
MOJCJIIMPOBAHNs ITIOBEICHHUS JIEMEHTOB MOJIENIM M CUCTEMBI B 1iesioM. B meramonenn UML aBromar
SBJIACTCS [AaKeTOM, B KOTOPOM OIpPEIEICHO MHOXXECTBO MOHATHH, HEOOXOAUMBIX IS
IIPE/ICTAaBICHHS] MOBEAECHUS MOJCIUPYEMOM CYIIHOCTM B BMJI€ JIUCKPETHOI'O NPOCTPAHCTBA C
KOHEUYHBIM YHCJIOM COCTOSHHMH U mepexoaoB. C Ipyroil CTOpOHbI, aBTOMAT ONHUCHIBAET MOBEACHUE
OTIENBFHOTO 00BEKTa B (POPME MOCIIENOBATEIBPHOCTH COCTOSIHUN, KOTOPBIE OXBATHIBAIOT BCE JTAIIBI
€ro *KU3HEHHOTO IMKJIa, HAYMHAas OT co3JaHus 00BbEKTa U 3aKaH4YMBasi €ro yHu4TokeHueM. Kaxnas
JarpaMMa COCTOSIHUM IIPEICTABIIIET HEKOTOPBIM aBTOMAT.

[Ipocreiiium npUuMepoM BU3YaJIbHOIO MPEACTABICHUS COCTOSIHUI U IEPEXOJ0B HA OCHOBE
¢dopmanuzMa aBTOMAaTOB MOXKET CIYXXHTh PAaCCMOTPEHHAs BBIIIE CUTYalusi C HCHPAaBHOCTHIO
TEXHUYECKOI'0 YCTPOMCTBA, TAKOIO KaK KOMIBIOTEp. B 3TOM ciyuae BBOASTCS B pacCCMOTpPEHHUE /1Ba
cambIX OOLIMX cocTosiHMS: "HcrpaBeH" W "HeuclpaBeH" M JBa mepexoja: "BbIXOA M3 cTpos" u
"pemoHT". I'padpuuecku 3Ta HHGOPMAIIUST MOKET ObITh MPEACTaBICHA B BUIE U300paXKEHHONW HMXKe
JMarpaMMbl COCTOSIHUM KommbroTepa (puc. 1).

Beixog U3 cTpoA

Puc. 1. Ilpocreiimmnii npuMep 1uarpaMMbl COCTOSIHAN JJI1 TEXHUYECKOTO YCTPOICTBA THIIA
KOMITBIOTED

OCHOBHBIMU TMOHATUSIMH, BXOJSIIMMHU B (hOpPMAJIM3M aBTOMATa, SIBIISIOTCS COCTOSHUE M
nepexol. I'maBHOE pasnuune MexAy HUMH 3aKJIIO4YaeTCs B TOM, YTO JUIMTEIBHOCTh HAXOXKICHUS
CUCTEMBI B OTJEIBHOM COCTOSHHM CYIIECTBEHHO IIPEBBIIIAET BpeMs, KOTOPOE 3aTpayuBaeTCA Ha
IIEPEXO] M3 OJHOTO COCTOsHUA B Apyroe. lIpennomaraercs, 4ro B mpenene BpeMs NEpexona u3
OJTHOT'O COCTOSIHUSI B JPYroe paBHO HYNIO (€CIU JIOTOJIHUTENBFHO HUYEro He cKa3aHo). [pyrumu
CIIOBaMHU, Mepexo] 00bEeKTa U3 COCTOSHUS B COCTOSTHUE MPOUCXOJAUT MIHOBEHHO.

B o6mewm cinydae aBTOMAar IMpeinCTaBiseT AMHAMHYECKUE aCMeKThl MOJeTUpyeMOi
CUCTEMBI B BUJE OPUEHTUPOBAHHOTO Tpada, BEpIIMHBI KOTOPOTO COOTBETCTBYIOT COCTOSIHUSAM, a
ayru - nepexojaM. IIpu sTom noseneHre MOAECIUPYETCS KaK MOCIEN0BATEIBHOE IIEPEMEILEHUE 110
rpady COCTOSHUM OT BEPIIMHBI K BEPIIMHE MO CBA3BIBAIOLIUM UX JyraM ¢ y4eTOM UX OpUEHTAIUH.
Jnst rpada cocTosHUI CUCTEMBI MOKHO BBECTH B pAaCCMOTpPEHHE CIeIMaIbHbIE CBOMCTBA.

OIIHMM W3 TAKWUX CBOMCTB SIBJIAETCS BBIICJIICHUE U3 BCEH COBOKYMHOCTH COCTOSIHUUA JBYX
CHeIUaIbHBIX: HAYaJbHOTO M KOHEYHOro. XOoTsd HU B rpade COCTOSIHUN, HU Ha IUarpamme
COCTOSIHMM BpeMsl HaXOXKJEHUs CHUCTEMbl B TOM WJIM MHOM COCTOSIHUM SIBHO HE YYHUTBIBaeTCH,
MPEIOIaraeTcs, YTO MOCJIEI0BATEIbHOCTh M3MEHEHUS COCTOSHUM YHOpsAOYE€HAa BO BPEMEHM.
Jpyrumu  clioBaMM,  KaXJ0€ TMOCIEAYIOIIee COCTOSIHME  BCErjJa  HacTymaeT  I03XKe
MPEIIIECTBYIONIETO EMY COCTOSHHUSI.

Eme omaum cBolicTBOM Tpada COCTOSHHM MOXKET CIYXHUTh JIOCTHKHUMOCTH COCTOSIHHM.
Peub umer o ToMm, 4TO HaBUTAllMs WJIA OPUEHTHUPOBAHHBIA MYyTh B rpade COCTOSHUUN ompenensier
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CrielManbHOe OMHApHOE OTHOIIEHHE HAa MHOXECTBE BCEX COCTOSHMM CHUCTEMbI. DTO OTHOIICHHE
XapakTepu3yeT TMOTCHLUUAIbHYI0 BO3MOXHOCTh IIEPeX0Ja CHUCTEMBI U3 PaccMaTpHBAEMOro
COCTOSIHUSL B HEKOTOpoe Jpyroe cocrosiHue. OueBHAHO, JUIsl JOCTH)KUMOCTH COCTOSHHMMH
HEO0XO0IMMO HAJIMYHE CBSA3BIBAIOIIETO UX OPUEHTHPOBAHHOTO MTYTH B rpade COCTOIHUI.

dopmanan3M aBTOMATOB JIOIYCKAaeT BJIOKEHUE OJHUX aBTOMATOB B JPyrue Uil YTOUHEHUS
BHYTPEHHEH CTPYKTYpBI OTJAEIBHBIX 0osee OOIMMX COCTOSHUM (MakpococTosHuil). B aTom ciydae
BJIOXKEHHbIE aBTOMAThl IIOJYYWJIM Ha3BaHME NOJaBTOMATOB. [logaBTOMAThl MOTYT HCIOJIL30BaThCs
Ul BHYTpEHHEW crneunukanuy mpouenyp W (QyHKIuH, 0o0pa3ylomMX IOBEIECHHE HCXOIHOTO
o0BeKTa.

dopmanu3M OOBIYHOTO aBTOMAaTa OCHOBAaH Ha BBIMOJHEHHM CIEIYIOUIMX 00s3aTelbHbBIX
YCJIOBU:

1. ABToMaT He 3allOMHUHAET MCTOPHUIO MEPEMEIIEeHUS U3 COCTOSHHA B cocrosHue. C TOUKH
3pEHMsI MOJEIHMPYEMOI0 IOBEICHMS ONPEAEISAIOIUM sBIAETCS caM (aKT HAXOXKAECHUS
00BEKTa B TOM WJIM WHOM COCTOSHHH, HO HHKAaK HE TOCJIEJOBATEILHOCTH COCTOSIHHM, B
pe3yiabTaTe KOTOpOi 0OBEKT Mepelies B TEKYILee COCTOSHUE.

2. B xaxaplii MOMEHT BPEMEHHU aBTOMAT MOXET HaXOJHUTbCA B OAHOM M TOJBKO B OJHOM M3
CBOMX COCTOSHMM. OTO O3HayaeT, 4yTo (opMalIu3M aBTOMara IMpelHa3HayeH s
MOJICJIMPOBAHUS IOCJIEOBATEIbHOIO IOBEJIEHHs, KOIJa OOBEKT B TEUEHHE CBOEro
KU3HEHHOI0 IMKJIA I0CJIEJOBATEIbHO MPOXOJUT Yepe3 Bce CBOU cocTosHusA. IIpu arom
aBTOMAaT MOJKET HAXOAMTHCA B OTAEIBHOM COCTOSIHUM Kak YrOJHO JIOJITO, €CIM He
MIPOUCXOIUT HUKAKUX COOBITHIA.

3. XoT4 npouecc U3MEHEHUsI COCTOSIHUN aBTOMaTa IMPOMCXOJUT BO BPEMEHH, IBHO KOHLIETILIUS
BpEeMEHHM HE BXOAUT B (GOpMaIu3M aBTOMaTa. IJTO O3HAYAeT, YTO JUIUTEIHHOCTD
HaXO0XKJCHHUs aBTOMaTa B TOM WJIM MHOM COCTOSIHUM, a TaKXKe BpPeMs JIOCTUKEHUsS TOTO WU
WHOTO COCTOSTHUSI HUKAaK HE CTIeUUIPYIOTCS.

4. KonanuecTBO COCTOSIHMM aBTOMaTa JOJKHO OBITh 00s3aTebHO KOHEYHBIM (B si3pike UML
paccMaTpUBAIOTCS  TOJIBKO ~KOHEYHbIE aBTOMaThl), M BCE OHU JIOJDKHBI  OBITh
cienu(UIUpPOBaHbl SBHBIM 00pa3oM. [Ipu 3TOM OTHeNnbHBIE TCEBJOCOCTOSHUS MOTYT HE
UMEeTh criennuKanuil (HayaabHOE U KOHEYHOE COCTOSIHUSA). B 3TOM ciydyae ux Ha3HadueHue
U CEMaHTHKa IOJIHOCTBbIO ONPENENSIOTCS M3 KOHTEKCTa MOJENW M paccMaTpUBacMoOu
JarpaMMbl COCTOSIHUH.

5. I'pad aBTOmMara He NIOMKEH coJepXaTbh W30JHMPOBAHHBIX COCTOSHMHM W TEepexoaoB. OTO
YCIIOBUE O3HAa4yaeT, 4To JUIsl KaXKIOro M3 COCTOSHUN, KpOME HAdajJbHOrO, JOJKHO OBITH
OIIpeJIeNIEHO TpeJIIecTByomee cocTosHue. Kaxaplii mnepexoa JomKeH 0053aTesbHO
COEUHSATH JIBa COCTOSIHMS aBToMarta. Jlomyckaercs mepexoj M3 COCTOSHUS B ceOsl, Tako
Mepexo/1 elle Ha3bIBatoT "metien".

6. ABTOMAaT HE MOJDKEH COJEpKaTh KOH(IIMKTYIOIIUX TEPEXOJIOB, T. €. TAKUX MEPEXO0B H3
OJTHOT'O U TOTO K€ COCTOSTHHSI, KOT/1a OOBEKT OJTHOBPEMEHHO MOXKET MEepeiTH B JIBa U Oosee
MOCJIEYIONIUX COCTOSTHUA (KpOMe ciiydasi MmapajuielbHBIX mogaBTomMaToB). B s3pike UML
UCKJIIOUYE€HHE KOH(IUKTOB BO3MOKHO HAa OCHOBE BBEJICHHS TaK HA3bIBAEMBIX CTOPOXKEBBIX
YCIIOBUH, KOTOpbIE OyIyT pacCMOTPEHBI HUXKE.

Cocmoanue

[Tonsitue cocTostHus (state) sBisieTcst GyHAaMEHTATBHBIM HE TOJILKO B METAMOJIE-JIN SI3bIKa
UML, HO ¥ B TUpHUKIAQIHOM CHCTEMHOM aHanu3e. Bcs KOHIenmus ITUHAMHYECKOW CHCTEMBI
OCHOBBIBAETCS HA MOHSATHHM COCTOSIHUS CHCTEMBI.

B s3pike UML mon cocTrosiHueM MOHMMAETCss aOCTPaKTHBIM METaKJIacC, HCIMOJIb3yeMBbIid
JUIT MOJEIUPOBAHUS OTHEJIBHOW CHUTyallud, B TEUYEHHE KOTOPOM HMMEET MECTO BBINOJIHEHUE
HeKoToporo ycioBus. COCTOsHHE MOKET OBITh 33JaHO B BUAEC Ha0Opa KOHKPETHBIX 3HAUYCHUH
aTpuOyTOB KJlacca WJIM OOBEKTa, MPU ATOM M3MEHEHHE WX OTACIIBHBIX 3HaUCHWUU OyAeT oTpaxaThb
M3MEHEHUE COCTOSHUS MOJCIIMPYEMOT0 KiTacca Uil 00bEKTa.

CocrossHue Ha JAWarpaMMe H300paKaeTcs MPSIMOYTOJBHUKOM CO CKPYIJICHHBIMHU
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BepmuHaMu (puc. 2). DTOT MPSIMOYrOJbHHUK, B CBOIO OYEPEIb, MOXKET OBITh pa3/eiieH Ha JBE
CEeKIIMU TOpU30HTaJbHOM JuHUEW. Eciy ykaszaHa Julib OJHA CEKLUs, TO B HEH 3alMCBHIBACTCS
TOJIBKO UM COCTOSIHUS (puc. 2, a). B mpoTUBHOM ciy4yae B MEpBOM M3 HUX 3alMCHIBACTCS UMS
COCTOSIHMSI, @ BO BTOPOM - CIIMCOK HEKOTOPBIX BHYTPEHHUX JEHCTBHUI WM MEPEXOJ0B B JaHHOM
cocrossanu (puc. 2, 0). Ilpm stom mox aeiictBueM B s3bike UML moHMMaOT HEKOTOPYHO
aTOMapHYIO OIEpalMIO, BHIIIOJHEHUE KOTOPOH MPUBOAUT K U3MEHEHHUIO COCTOSIHUSI WJIM BO3BpaTy
HEKOTOpOro 3HaueHus (Hampumep, "uctuHa" uimm "moxs").

MMA COCTOAHMA MMA COCTOAHMA

CNUCOK BHYTPEHHMK

OENCTEMIA B BAHHOM
COCTOAHUK

() ()
Puc.2. I'padmyeckoe n300pakeHne COCTOSIHUI Ha AUArpaMMe COCTOSTHUI

Nms  cocTosiHuS — OpeAcTaBisieT co00il  CTpOKY TEKCTa, KOTopash —pacKpbIBaeT
COJZIep KATENBbHBI CMBICI JAHHOTO COCTOSIHUS. VIMsi Bceryja 3amuchIBaeTCs C 3aryiaBHOM OYKBEI.
ITocKONbKY COCTOSIHUE CUCTEMBI SBISIETCS COCTABHOW YacCThIO Ipolecca ee (PyHKIMOHUPOBAHMS,
PEKOMEHIYeTCsI B KaueCcTBE HMEHHU HCIIOJIb30BaTh IJ1arojibl B HACTOSILEM BpeMEHH (3BEHUT,
revaTaeTr, 0’KMAAeT) WU COOTBETCTBYIOLIME NMPUYACTHs (3aHAT, CBOOOJEH, MEPEeIaHo, HOIYUYEHO).
WNMsi y cOCTOSSTHUS MOKET OTCYTCTBOBATb, T. €. OHO SIBJSIETCSI HEOOS3aTENbHBIM JUIsl HEKOTOPBIX
COCTOSIHUM.

Cnucok BHYTPEHHUX JEMCTBUM. DTa CEKUUS COIEPXKUT MEepeuyeHb BHYTPEHHUX IEHCTBHIM
WIN J€ATEIbHOCTEN, KOTOPBIE BBIMOIHAIOTCS B IIPOLIECCE HAXOXKACHUS MOJCIUPYEMOTO 3JIEMEHTA B
JaHHOM cocTosiHuu. Kaknoe U3 nelcTBUI 3alMChIBAcTCd B BHUJE OTAEIBHOW CTPOKM U HUMEET
cnenyrouuit popmar:

<MeTKa-AeicTBYs /' BBIpaKeHHe-eHCTBUS>

Metka neicTBUs yKa3bplBaeT Ha OOCTOSITENBLCTBA MJIM YCIOBHUS, NPU KOTOPBIX OyAeT
BBITIOJHATECS  JCSTEIBHOCTD, ONPEIEIICHHAs BbIpAKEHUEM JelcTBHdA. [Ipm 3TOM BbIpakeHue
JEHCTBHUSL MOXKET HCII0JIb30BaTh JIFOObIE aTpUOYTHI U CBSA3M, KOTOpBIE MIPUHAIEKAT 00JIaCTH UMEH
WIM KOHTEKCTY MOJeNIUpyeMoro o0bekTa. Eciau CHUcOK BbIpaXeHUI JeicTBUS MYCTOH, TO
pasaenuTenb B BUJI€ HAKJIOHHOM uepThl /' MOXKET HE YKa3bIBaThCs.

B xagectBe npruMepa COCTOSIHUSI paCCMOTPUM CHUTYallMIO BBOJA MapoJis MOJIb30BaTeNs IpU
ayTeHTU(UKALUMU BXOJla B HEKOTOPYIO MpOrpaMMHYyI0 cucteMmy (puc. 3). B aTom ciydae crnucok
BHYTPEHHUX JACUCTBUN B JAHHOM COCTOSIHUU HE IMYCT U BKJIIOYAET 4 OTAEIbHBIX NEHCTBUS, IEPBbIE
JIBA W3 KOTOpBIX CTaHAAPTHBIE M OINMCAaHbl BBIINIE, A J(BA IMOCJIEIHUX ONPEIEIAIOTCS CBOEU
cnenudukanuen.

( Beoa napons )

entry ! YCTAaHOBWUTE CUMEONBI HEEMAWMBIMKU
exit / YCTaHOBWUTE CUMBEONEI EUAWMBIMUA
cUmMeOn / nonysuTe CHMEON

nomMowb / nokaszate nomowe

Puc. 3. [Ipumep coCTOSIHUS C HEITYCTOM CeKIMeil BHYTPEHHHUX JIEHCTBUI

HavansHoe cocrosinue. HaganbHoe cocTOsSHME TMpEACTaBlseT cOOOW YacTHBIA ciydait
COCTOSIHUS, KOTOpPO€ HE COACPNKHUT HUKAKUX BHYTPEHHHX JCHCTBHM (IICEBIOCOCTOSHUsS). B aTOM
COCTOSIHMHM HaXOJUTCA OOBEKT MO YMOJTYAHHWIO B HAYAJIbHBIA MOMEHT BpeMeHU. OHO CIYKHT IJIs
yKa3aHUs Ha JaUarpaMme COCTOSIHMM rpaduueckoil o0iacTv, OT KOTOPON HA4YMHAETCS MPOIECC
M3MEHEHHUs cocTosiHUM. I'paduuecku HadanbHOe cocTosiHue B si3bike UML oOo3Hauaercs B BHIE
3aKpamieHHoro Kpyxka (puc. 4, a), U3 KOTOPOTO MOXET TOJBKO BBIXOAWTH CTpENKa,

COOTBETCTBYIOIIAS IEPEXOTY.
H @h
(a) (B)

HaJankHoOe COCTOAHWE KOHEYHOEe COCTOAHKE
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Puc. 4. I'padmdeckoe n300paxeHre HAYATLHOTO M KOHEYHOTO COCTOSIHUI Ha Tuarpamme
COCTOSIHUI

Ha camom BepxHeMm ypoBHE INpejacTaBlieHUs] 00BbEKTa MEPEexXo]l U3 HAYAIBbHOIO COCTOSHUS
MOXKET OBITh TOMEYEH COOBITHEM CO3JaHUs (MHHUIMATU3allii) JAHHOTO 00bekTa. B mpoTuBHOM
Clly4yae Mepexo] HUKaKk He nomedaercs. Eciau 3ToT nepexoj He MOMEYEH, TO OH SBIJISIETCS MEPBBIM
IIEPEXO0/IOM B CIEAYIOLIEE 32 HUM COCTOSIHUE.

Koneunoe cocrosinue. Koneunoe (puHanbHOE) COCTOSHUE MPEACTaBISET COOOM YaCTHBIN
Cllydail  COCTOSIHHSA, KOTOpOE€ TaKKe HE COACPKUT HHUKAKUX BHYTPEHHUX JIEHCTBUI
(nceBnococrosiuusi). B 3TOM cocTtosiHuM OydeT HaXOAUTbCA OOBEKT MO YMOJIYAaHUIO TIOCTe
3aBepIIeHHs] padOThl aBTOMAaTa B KOHEYHBIH MOMEHT BpeMeHH. OHO CIY)XKHUT JIJIs yKa3zaHHUs Ha
ayarpaMme COCTOSIHMM Tpaduueckoid 005acTH, B KOTOPOW 3aBeplIacTCsl MPOLECC H3MEHEHUSs
COCTOSIHUHM WJIM >KU3HEHHBIH LUK AaHHOTO 00bekTa. ['paduuecku KOHEUHOE COCTOSHHE B S3BIKE
UML o6o3nauaeTcst B BUJE 3aKpalllEHHOTO KPY)KKa, MOMEIIEHHOTO B OKPYXHOCTh (puc. 4, 0), B
KOTOPYIO MOXET TOJIbKO BXOJIUTh CTPEJIKA, COOTBETCTBYIOIIASI IEPEXOAY.

Ilepexoo

Ipocroii mepexoxa (simple transition) npexacraBiasier co00Oil OTHOIICHHE MEXKIY ABYMSI
MOCTICIOBATEIBHBIMA COCTOSIHUSIMH, KOTOpPO€ YKa3blBaeT Ha (DaKT CMEHBI OJHOTO COCTOSIHUS
npyruMm. IlpeGpiBaHre MOAETUPYEMOT0 OOBEKTa B MEPBOM COCTOSHUM MOXET COMPOBOKIATHCS
BBIIIOJTHEHUEM HEKOTOPBIX JAECWCTBUM, a MEPEX0] BO BTOPOE COCTOSHHUE OyIeT BO3MOXKEH I0CIE
3aBEpIICHUS] ATUX JCHCTBUN, a TakKKe IMOCIE YAOBIETBOPEHUS HEKOTOPBIX JOMOJHUTEIbHBIX
ycioBuil. B 3TOM ciydae roBOpsT, 4TO Mepexo] cpabaThIBaeT, WM IMPOUCXOAUT CpadaThIBaHUE
nepexona. Jlo cpabaTbiBaHus Mepexoaa OOBEKT HAXOIUTCS B MPEABIAYIIEM OT HEro COCTOSIHHH,
Ha3bIBAEMbIM HCXOJIHBIM COCTOSIHUEM, WJIM B MUCTOYHUKE (HE MyTAaTh C HAYAJIbHBIM COCTOSSHUEM -
3TO pa3HbIe MOHATHSA), a MOCIE ero cpadaTbiBaHUs OOBEKT HAXOAUTCA B MOCIEAYIOUIEM OT HETO
COCTOSIHUH (LI€JIEBOM COCTOSIHUM).

[Tepexox ocymiecTBisieTcss TMpH HACTYIUIGHUHM HEKOTOPOTO COOBITHSA: OKOHYAHMS
BBINIOJIHEHUS AestenbHocTH (dO  activity), monydeHHH OOBEKTOM COOONICHHS WM PUEMOM
curHasia. Ha nepexoze yka3piBaercst uMs coObITusi Kpome Toro, Ha mepexojie MOTyT yKa3bIBaThCs
NEeNCTBUS, MPOU3BOJUMBIE OOBEKTOM B OTBET HAa BHELIHUE COOBITUS NPHU INEPEXOAE U3 OJIHOTO
cocTosiHusl B jpyroe. CpabaThiBaHHE NEepexoAa MOXKET 3aBHCETh HE TOJBKO OT HACTYIUICHHUS
HEKOTOpPOTO COOBITHS, HO M OT BBINOJIHEHUS OIPEEIIEHHOTO YCIOBHS, Ha3bIBAEMOTO CTOPOKEBBIM
ycaoBueM. OOBEKT mepeiiieT U3 OJHOTO COCTOSHHS B APYyroe B TOM Clydyae, €CIM MPOU3O0IIIIO0
YKa3aHHOE COOBITHE U CTOPOKEBOE YCIOBUE MPUHSIO 3HaYeHHE "UCTHHA".

[Tepexon MokeT OBITH HAIIPABIEH B TO € COCTOSIHUE, U3 KOTOPOTO OH BBIXOIUT. B 3TOM
cllydae ero Has3blBaloT mepexoJoM B ceds. VcxoaHoe M 1eneBoe COCTOSHMS Iepexoaa B cedsd
COBIIAAAIOT. DTOT Mepexoa H3o0paxkaeTcs Memieid co CTPENKOW M OTIMYAeTCs OT BHYTPEHHEIrO
nepexona. [Ipu nepexone B cedst 00bEKT MOKUAAET UCXOJAHOE COCTOSIHHME, a 3aT€M CHOBA BXOJUT B
Hero. [Ipu 5ToM BCSIKMIA pa3 BBIMOJHSAIOTCS BHYTPEHHHUE JeHCTBUS, ceU(DUIUPOBAaHHbIE METKaMU
entry u exit.
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Ha pumarpamMme cocTosiHUN Tepexol H300pakaeTcs CIUIONIHOW JIMHUEW CO CTPENKOM,
KOTOpasi HalpapiieHa B LIEJIEBOE COCTOsHUE (Hampumep, "BbIxol U3 cTpos”" Ha puc. 1). Kaxnupiii
Mepexo/i MOKET IOMEUYEH CTPOKOU TEKCTa, KOTOpas UMEeeT ClIeAYIoluil oommii popmar:

<curHarypa coObITUs>'['<CTOpOKEBOE yCI0BUE™>']' <BBIpaXKCHHUE ICHCTBUSI>.

[Ipu sTOoM curHatypa COOBITHS OIMCBIBAET HEKOTOPOE COOBITUE C HEOOXOIUMBIMU
apryMeHTaMu:

<uMs cOOBITUS>'('<CITUCOK MMapaMeTPOB, Pa3ICICHHBIX 3aMSThIMI>")',

Tepmun codbiTHE (EVEnt) TpeOyeT OTACIBHOTO TMOSCHEHHSI, IOCKOJBbKY SIBIACTCS
CaMOCTOATENIbHBIM  3JieMeHTOM si3bika UML. ®opmanbHO, cOOBITHE MpeaCTaBisieT Cco0oi
crenupUKAIUI0 HEKOTOPOro ¢akra, MMEIIMIEr0 MECTO B IMPOCTPAHCTBE W BO BpemeHH. lIpo
COOBITHUS TOBOPST, YTO OHH '"IPOUCXOAAT", MPU ITOM OTHENbHBIE COOBITUS JOJKHBI OBITH
yIOpsiI0YeHbl BO BpeMeHH. [lociie HacTYIUIeHHsT HEKOTOPOTO COOBITHS HEINb3sl YK€ BEPHYThCS K
MPeIbIAYIIUM COOBITHUSIM, €CITH TaKasi BO3SMOXKHOCTb HE MPEyCMOTPEHA SIBHO B MOJIEIIH.

CemaHTHKa TOHATUS COOBITUS (PUKCHPYET BHHMAHHME HAa BHEIIHUX MPOSBICHUSIX
KaueCTBEHHBIX M3MEHEHMM, POUCXOAAIIUX TP MEPeXo/ie MOACTUPYEMOr0 00bEKTa U3 COCTOSTHUS
B cocTtossHMe. Hampumep, mnpu BKIIOYECHUH OSJIEKTPUUYECKOTO TMEPEKIIoUaTesss IMPOUCXOIUT
HEKOTOpOE COOBITHE, B PE3yIbTaTe KOTOPOTO KOMHATA CTAHOBUTCS OCBEILIEHHOM.

B s3pike UML coObITHSI UTpatoT poJib CTUMYJIOB, KOTOPbIE MHUIMHUPYIOT MEPEXOIbl U3
OJIHUX COCTOSIHMM B Jpyrue. B kadecTBe COOBITUH MOKHO pacCMaTpUBAaTh CHUTHAJBI, BBI3OBBI,
OKOHYaHUE (UKCHPOBAHHBIX MPOMEKYTKOB BpPEMEHU WM MOMEHTHI OKOHYAHWS BBHITIOTHCHHUS
onpeAeNneHHbIX AercTBuil. MMsa coOBITHS UACHTHPHUIHMPYET KaXKIbli OTACNbHBIN Mepexo] Ha
JIUarpaMMe COCTOSIHUN U MOXET COJEPKaTh CTPOKY TEKCTa, HAUMHAIOIIYIOCS CO CTPOYHON OYKBEI.
B sTOoM ciyyae mpuHATO CUMTATh MEPEXOA TPUITEPHBIM, T. €. TAKUM, KOTOPBIA CHEHUPUIPYET
coOwITHe-TpUrTep. Hampumep, mepexosl Ha puc. 1 SBISIOTCS TPUTTEPHBIMU, TTOCKOJBKY C KaXKIbIM
U3 HUX CBSI3aHO HEKOTOPOE COOBITHE-TPUTTEP, MPOUCXOASIISe aCHHXPOHHO B MOMEHT BBIXOJIa U3
CTPOSI TEXHUYECKOTO YCTPONUCTBA UM B MOMEHT OKOHYAHHMSI €T0 PEMOHTA.

Eciu psgoM co crpenkoil mepexoja HE YyKa3aHa HUKakas CTpOKa TEKCTa, TO
COOTBETCTBYIOIIHMI MEPEX0/1 ABJISICTCSI HETPUTTEPHBIM, H B 9TOM CJIy4ae M3 KOHTEKCTa JIUarpamMMbl
COCTOSIHMI JOMKHO OBITH SICHO, MOCIIE OKOHYAHUS KaKoW JesITeTbHOCTH OH cpabartbiBaeT. [locme
MMEHH COOBITHSI MOTYT CJI€IOBaTh KPyrjible CKOOKH JJIsi SIBHOTO 3aJaHUs TapaMeTpoB
COOTBETCTBYIOIIETO COOBITUS-TpUrrepa. Eciu Takux mapaMeTpoB HET, TO CIIHUCOK MapaMeTpoB CO
CKOOKaMH MOXET OTCYTCTBOBATh.

Cropo:keBoe yciaoBue (guard condition), eciu OHO ecTh, BCerja 3aluChIBACTCA B
NpsIMBIX CKOOKax T1ocie COOBITHS-TpUITEpa U MPEACTaBIseT CcO0OW HEKOTopoe OyeBcKoe
BhIpakeHHe. HarmoMHuM, 4To OyneBCcKOe BhIpaXXKEHHUE JIOJDKHO MPUHUMATh OJHO MX JIBYX B3aMMHO
HCKJIIOYAIONINX 3HaueHui: "uctuHa" wim "noxs". M3 KOHTEKCTa JuarpaMMbl COCTOSIHUM JOJIKHA
SIBHO CJIEJOBAaTh CEMAHTHUKA ATOTO BBIPAKEHUS, a ISl 3alMCU BBIPAXKEHUS MOXKET MCIOJIb30BaThCs
CHUHTAKCHC SI3bIKa 0OBbEKTHBIX OTPAHUYCHUH, OCHOBBI KOTOPOTO U3JI0KEHBI B TIPHIIOKEHHUH.

Beenenue s mepexoma CTOPOKEBOTO YCIOBHS TO3BOJSET SIBHO CIEIH(PUIIMPOBATH
CEMAHTHKYy €ro cpadaTblBaHUs. BBIUMCIEHHE WCTUHHOCTH CTOPOXKEBOTO YCIOBUS MPOUCXOIUT
TOJBKO TIOCJIE BO3HHUKHOBEHHUS AaCCOIMUPOBAHHOTO C HUM COOBITHS-TPHUITEPA, WHHUIIMHPYIOUIETO
COOTBETCTBYIOLIUU MEPEXO/I.

B o6mem ciryqae U3 0JHOTO COCTOSTHUS MOXET OBITh HECKOJIBKO IMEPEX0/I0B C OJHUM U TEM
ke coObITueM-TpurrepoMm. IIpu STOM HHUKakWe J[Ba CTOPOXKEBBIX YCIOBUS HE JIOJDKHBI
OJTHOBPEMEHHO TMpUHUMAaTh 3HadeHue "mctuHa". Kaxkmaoe M3 CTOPOKEBBIX YCIOBHUH HEOOXOIUMO
BBIYUCTISATH BCAKUN pa3 MPU HACTYIIEHUH COOTBETCTBYIOIIETO COOBITUSI-TPUTTEPA.

Bripaxenue neiictBus (action expression) BBIIOJHSIETCS B TOM M TOJBKO B TOM CJydae,
Korjaa mepexoj cpabateiBaet. [IpencraBnser coboii aToMapHYIO OMeparuio (JOCTaTOYHO MPOCTOE
BBIUHCJICHHE), BBIMIOIHAEMYIO Cpasy IMmociie cpadaThIBaHHUsI COOTBETCTBYIOIIETO MEepexoa 10 Hadaia
KaKuX ObI TO HH OBLITO NEWCTBUM B I[EIEBOM COCTOSIHUU. ATOMapHOCTh ACHCTBHS O3HAYAET, YTO OHO
HE MOKET OBITh MPEPBAHO HUKAKUM JPYIUM JAEHCTBHEM 10 T€X IOp, MOKAa HE 3aKOHYHUTCS €ro
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BBITIOJTHEHME. J[aHHOE NefiCTBME MOMKET OKa3bIBaTh BIUSHHE KaKk Ha caM OOBEKT, TaK M Ha €ro
OKpPY>KEHHE, €CII ITO C OUEBUHOCTBIO CIIEYET U3 KOHTEKCTa MoJenu. BolpaskeHue 3anucbiBacTcs
nocie 3Haka "/ B CTpoKe TeKcTa, IPUCOSTUHEHHON K COOTBETCTBYIOIEMY TTEPEXO/LY.

B obmem ciyuae, BeIpakeHHE JEHCTBUS MOXKET COJAEP)KATh LIETbIA CIHMCOK OTAEIbHBIX
NEHUCTBUM, pa3feneHHbIXx cuMmBosioM ";". O0s3atenbHOE TpeOOBaHWE - BCE JEHCTBHSI M3 CIHCKA
JOJDKHBI YETKO DPAas3IMyaThCcsl MEXay co0oil M cienoBaTh B Nopsake MX 3anucu. Ha cuHTakcuc
3alMCU BBIPAKEHUM JEWCTBUS HE HAKIIAJbIBACTCA HMKAKMX OrpaHWuyeHui. ['1aBHOe - MX 3amuchk
J0DKHA OBITh TOHATHA pa3paboTyvkaM MoAenu u mporpammucram. [losromy uyame Bcero
BBIPQ)XCHMS 3alMCHIBAIOT HA OJHOM M3 SA3BIKOB IPOrPAMMHUPOBAHMS, KOTOPBIM MPEANOJIaracTcs
HCI0JIb30BAaTh I PeaIM3allii MOJIEIIH.

MopenunpoBanue JlnarpaMmsl esiTeIbHOCTH

[Ipy MoOaenuMpoBaHMM TMOBEACHUSA NPOCKTUPYEMOM WJIM aHAJIU3UPYEMOU CHUCTEMBI
BO3HHUKAET HEOOXOJMMOCTb HE TOJIBKO IPEACTABUTH IIPOLIECC HM3MEHEHHS €€ COCTOSHUM, HO U
JETau3UpOBaTh OCOOCHHOCTH AQITOPUTMHUYECKONM M JIOTHYECKOW peanln3aliil BBITOIHAEMBIX
cucteMoil omepanuii. TpaguIIMOHHO [JIT OSTOM 1EJIHM HCIOJb30BATUCH OJOK-CXEMbl  HIIU
CTPYKTYpHBIE CX€Mbl ainroputMoB. Kaxjgas Takas cxema akLEHTHPYeT BHHUMAaHHE Ha
IIOCJIEIOBATEIILHOCTH  BBIIIOJIHEHUSI OINPEACIICHHBIX JEHCTBUM WJIM DJIEMEHTAPHBIX OIEPALMA,
KOTOPbIE€ B COBOKYITHOCTH MPUBOJIAT K MOJIYYEHHUIO KEIAEMOr0 pe3yJibTara.

ANTOpUTMHUYECKUE U JIOTMUECKUE OIepaliu, TpeOYIolue BBIIOJHEHUS B ONPEIEICHHON
MOCIIEI0BATEIHbHOCTH, OKPYKAIOT HAC MOCTOSHHO. BajkHO MOAYEPKHYTH TO 0OCTOSTENBCTBO, UYTO C
YBEJIMUEHUEM CJIO)KHOCTU CHCTEMBI CTPOroe COOJIIO/IEHHE IOCIEI0BATENIbHOCTH BbIMOIHAEMbBIX
orepaiuii npuoOperaer Bce Oosiee BaKHOE 3HAYCHHE.

s MoenupoBaHus Mpouecca BhINOAHEHUs onepanui B A3pike UML nenones3yrorest Tak
Ha3blBa€Mble JUArpamMMmbl JeATeNbHOCTH. Kaknoe cocTosiHue Ha JuarpaMMme JIeSTelIbHOCTU
COOTBETCTBYET BBIMOJHEHHIO HEKOTOPOW AJIEMEHTAapHOM oOlepaiuu, a Nepexol B Cieayrollee
COCTOSIHME CpabaThIBae€T TOJIBKO HPU 3aBEpIICHUM ATOH, Omepanuu B MPEIbLAYIIEM COCTOSHHH.
I'padnueckn guarpamma JAesTENBHOCTH TpeAcTaBisercs B ¢opMe rpada 1eATelNbHOCTH,
BEPIIMHAMU KOTOPOTO SIBJISIOTCS COCTOSIHUS AEMCTBHSI, a JyraMu - IEPEXO0IbI OT OJHOTO COCTOSTHUS
JEUCTBHUS K APYTOMY.

OCHOBHBIM  HANpaBIICHUEM HCIHOJIb30BAHUS  JUArpamMM  JEATEIbHOCTH  SBIISIETCS
BU3yaJIU3aIisl OCOOCHHOCTEW pealn3alliy ONepaluii KJIAacCoB, KOTJa HEOOXOJWMO MPECTABUThH
QIrOPUTMbl HMX BBINOJHEHUA. [Ipu 3TOM Kaxa0e COCTOSSHUE MOXKET SIBISTHCSA BBINOJIHEHUEM
orepal HEKOTOpOro Kiacca MO0 ee 4acTH, I03BOJIsAs UCIOJIB30BaTh AUArpaMMbl JI€ATEIbHOCTH
JUISL OTIICAHUSI PEAKIIUii Ha BHYTPEHHUE COOBITHS CUCTEMBI.

B xoutekcre s3pika UML pmestenbHocTh (activity) mpencrasisier co0oit HEKOTOPYIO
COBOKYIHOCTh OTJEJIbHBIX BBIYMCICHHM, BBINOJIHAEMBIX aBTOMaroM. IIpum 53TOoM oOTAenbHbIE
3JIEeMEHTapHbIE BBIYMCIIEHUS MOTYT IPUBOJUTH K HEKOTOPOMY pe3yjbTaTy MU JeHUCTBHUIO (action).
Ha nuarpamme niesiTenbHOCTH 0TOOpaXkaeTcs JIOTHKa WM MOCIEeI0BATENbHOCTD Mepexo/ia OT OIHOU
NeSITeNIbHOCTH K IPYroi, MPU 3TOM BHUMaHUE (PUKCHpYyeTcs Ha pe3yibTaTe AesreabHocTu. Cam xe
pe3yJIbTaT MOYKET NPHUBECTH K U3MEHEHHUIO COCTOSHUS CHUCTEMBI MM BO3BPAILEHUIO HEKOTOPOTO
3HAYEHUS.

XoTs 1uarpamma JeATelbHOCTH MpeJHa3HaYeHa JJI1 MOJEIMPOBAHUS ITOBEJICHUS CUCTEM,
BpEMS B SIBHOM BHJI€ OTCYTCTBYET Ha 3TOW JUarpamme.

Cocmosnue oeiicmeus

Cocrosinue pevictBus (action state) sBiseTcs crenUanbHBIM CIlydaeM COCTOSIHUSI C
HEKOTOpPHIM BXOJHBIM JIEWCTBUEM U N0 KpalHEH Mepe OJHUM BBIXOISIIMM W3 COCTOSIHHS
MIEPEX0IOM. DTOT MEPEXOJ HESIBHO MPEANOIAracT, 4To BXOJHOE JEHCTBUE YK€ 3aBEPLIMIIOCH.
CocrositHue [JEHCTBHUS HE MOXKET HMETh BHYTPEHHHMX II€PEXO0JI0B, ITOCKOJIBKY OHO SIBIISIETCS
asieMeHTapHbIM. OOBIYHOE HCIOJIB30BAHUE COCTOSHHS JCHCTBHUS 3aKIIOYACTCS B MOICITUPOBAHUU
OJIHOTO IIara BBIMOJHEHUS aJlrOpUTMa (IIPOLEAYphl) UM IOTOKA YIIPaBICHHUS.
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I'paduuecku  coctossHMEe  HEUCTBUSL  M300pakaeTcs  (GUTYpOH,  HAOMHHAIOUIEH
MPSIMOYTOJIBHUK, OOKOBBIE CTOPOHBI KOTOPOTO 3aMEHEHBI BBIMYKIBIMU ayramu (puc. 1). Bayrpu
3TO# (Uryphl 3alUCHIBACTCS BhIpakeHHE eicTBHs (action-expression), KoTopoe MOKHO ObITh
YHUKAJIBHBIM B IIpCciiax OIIHOI>’I AuarpamMmbl JCATCIIBHOCTHU.

[F‘a3pa60TaTb nnax npoeKTaJ [index = number+1 ]

(a) npocToe aeicTeMe (6) BoipaxeHue

Puc. 1. I'paduyeckoe n3o0paxxeHnue COCTOSHUS CHCTBH
JleiicTBre MOXeT OBbITH 3alIMCAaHO HAa €CTECTBEHHOM S3bIKE, HEKOTOPOM IICEBAOKOE WIIH
A3bIKE NTporpaMMupoBanusl. HUKakux JTOMOJHUTEIBHBIX WIM HESBHBIX OTPaHUYEHUN PHU 3alIUCU
NecTBUM He HakiaablBaeTcsi. PexomeHnyercs B KadyecTBE HMEHH MPOCTOro JIeHCTBUS
MCII0JIb30BaTh IJIaroJ ¢ MOSICHUTEIbHBIMU ci10oBaMH (puc. 1, a). Ecnu e nelicTBre MOXKET ObITh
MIPEJICTAaBICHO B HEKOTOPOM (hOpPMaIbHOM BHUJE, TO LEIeCO00pa3HO 3alucaTh €ro Ha TOM f3bIKE
IIPOrpPaMMUPOBAHHUS, HA KOTOPOM IIPEIIO0JIAraeTcs peaju30BbIBaTh KOHKPETHBIN MPoeKT (puc. 1, 6).
Wuoraa Bo3HUKaeT HEOOXOUMOCTD MPEACTABUTh HA JUarpamMme JeaTeIbHOCTH HEKOTOpOe
CJI0KHOE JIEHCTBUE, KOTOPOE, B CBOIO OUEPE/b, COCTOUT U3 HECKOJIBKUX 00Jiee MPOCThIX JAEUCTBUM.
B sTroMm ciiydae MOXKHO HCIONB30BaTh CHENHATbHOE 0003HAUYE€HHWE TaK HA3bIBAEMOTO COCTOSHHS
noa-nesTensHocTH (Subactivity state). Takoe cocrosiHue siBisieTcs: rpadoM JIEATEILHOCTH |
0003HaYaeTcs CHeIUalbHON MUKTOTPAMMOM B ITPaBOM HUKHEM YTy CHMBOJIA COCTOSIHUS JEHCTBUS
(puc. 2). DTa KOHCTPYKIIHS MOXKET IPUMEHSTHCS K JII000MY 3eMeHTy si3bika UML, KoTopbIit
NOJJIEPKUBACT "BIOXKEHHOCTB'" CBOEH CTpYKTYphl. [Ipu 3TOM muKTOrpaMMa MOXKET OBbITh

JOITIOJIHUTCIIBHO ITIOMCUYCHA TUIIOM BJIOKCHHOM CTPYKTYPHI.
CUMEON
MaroToeuTs npogykT COCTOAHUA
Cgp nog-AeATeneHOCTH

OdopmuTe 3akas
[ g

Puc. 2. I'paduueckoe n300paxxeHne COCTOSTHUS MOJI-1eATEIbHOCTH

Kaxnass nmarpaMMa JeSTENBHOCTH JIOJDKHA WMETh €IUHCTBEHHOE Ha4yallbHOE W
€IMHCTBEHHOE KOHEYHOEe cocTosiHUA. [IpHu 3TOM Kaxjas OesTeIbHOCTh HAUMHAETCS B HayaJIbHOM
COCTOSIHUM WM 3aKaHYMBAETCS B KOHEYHOM cocTostHMU. CaMy auarpamMmy JesiTeTbHOCTH TPHHSATO
pacrioyiaratb TakuM o0pa3oM, 4TOOBI JIEHCTBUS CIIEeJ0BAIM CBEPXY BHHU3. B 3TOM ciiyyae HayalnbHOE
COCTOsIHUE OyJIeT N300pakaThCsl B BEPXHEH YacTH AuarpaMMbl, 8 KOHEYHOE - B €€ HIDKHEH JacTH.

Ilepexooun

[Ipy mocTpoeHMH AMarpaMMbl JEATEIBHOCTH HCIONB3YIOTCS TOJIBKO HeTPHITEepHbIe
Hepexosl, T. €. Takhe, KOTOpble CpadaThIBAIOT Cpa3y IOCIE 3aBEpIICHHS AEATEIBHOCTH WU
BBITMIOJIHEHUSI COOTBETCTBYIOUIETO JIeHCTBHA. DTOT MEpexo] TNEepeBOJUT JEATENbHOCTh B
MOCJIEAYIOIIEe COCTOSIHUE Cpa3y, Kak TOJIBKO 3aKOHUYHMTCS ACHCTBHE B MPEABIAYIIEeM cocTossHUU. Ha
JMarpaMMe TakoM mepexo]] u300pakaeTcsl CIUIOMIHOM JTMHUEH CO CTPENKOi.

Ecnu u3 cocTostHMS IEHCTBUS BEIXOIUT €IMHCTBEHHBIN ITEPEX0l, TO OH MOXKET OBITh HUKAK
He noMedeH. Eciu ke Takux mepexooB HECKOJBKO, TO cpaboTaTh MOXKET TOJBKO OJUH U3 HHUX.
NmeHHO B 3TOM ciydae ISl KaXIOTO W3 TaKWX TIEPEXOJIOB JIOJDKHO OBITh SIBHO 3allMCaHO
CTOPOXKEBOE YCIIOBHE B NPsAMBIX ckoOKkax. Ilpum 3ToM Ui BceX BBIXOJMIIMX W3 HEKOTOPOTO
COCTOSIHUSI TIEPEXOJIOB JIOJDKHO BBITIONHATHECS TPEOOBaHWE WCTHHHOCTH TOJIBKO OJHOTO M3 HUX.
[TonoOHBIN cityyail BcTpeuaeTcs TOTAA, KOTJa IOCIEAOBATENbHO BBIMOJHAEMAs JEATEbHOCTh
JOJDKHA Ppa3feiIuThCS Ha aJbTCPHATHUBHBIE BETBH B 3aBUCHMOCTH OT 3HAYCHHS HEKOTOPOTO
MPOMEKYTOUHOTO pe3ysibTaTa. Takas CHUTyalus IOJTyddsia Ha3BaHME BETBJICHHUSA, a Ui ee
0003HaYEHHS IPUMEHSETCS CIICIIHATBHBIA CUMBOIL.

['padruecku BeTBIIEHUE HA TUArpaMMe JesTeIbHOCTH 0003HavYaeTCsi HEOOJIbIIUM POMOOM,
BHYTPU KOTOPOTO HET HUKAKOTO TEKCTa. B 3TOT poMO MOXET BXOIUTH TOJBKO OFHA CTPEJIKA OT
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TOTO COCTOSHUSI JEHCTBUS, IOCJTE BBIMNOJHEHHS KOTOPOTO MOTOK YIPABIEHUS TOJIKEH ObITh
MPOJIOJKEH MO0 OJHOM M3 B3aMMHO MCKIIOUYAIOMUX BeTBeU. [IpUHATO BXOIAIIYIO CTpEIKY
MIPUCOSANHATh K BEPXHEH WM JIEBOM BEpIIMHE CHMBOJIA BETBJICHUS. BBIXOISIINX CTPEIOK MOXKET
OBITh J1BE WU OoJiee, HO IS KaXKIOW U3 HHUX SIBHO YKa3bIBACTCS COOTBETCTBYIOIIEE CTOPOKEBOE
yciioBue B popMe OyJIeBCKOTO BBIPAKEHUS.

B npumepe (puc. 3) paccuuThiBaeTcs 00IIas CTOMMOCTh TOBapOB, MOKYIMAeMBbIX II0
KpPEIUTHOW KapTodke B cynepmapkere. Ecim 3ta cromMocth mpeBbimaer $50, TO BBIMOTHSAETCS
ayTeHTU(UKALNS JIMYHOCTH BJIAJIENIbIIa KAPTOUYKU. B Cilydae monoKuTeIbHON MPOBEPKHU (KapTOoUKa
JCUCTBUTENbHAS ) WIIH €CJIM CTOUMOCTh TOBApOB HE MpeBbImaeT $50, MPOUCXOAUT CHITHE CYMMBI CO
cueta U oOIlaTa CTOUMOCTH ToBapoB. Ilpu orpumarenbHoM pe3yibTare (KapToudka
HeJeMCTBUTENbHAS ) OIUIATHI HE TPOUCXOINT, U TOBAP OCTACTCs Y MPOAABIIA.

Kak BHJIHO W3 3TOro K€ pPUCYHKA, JIOIYCKAaeTCs MCIOJIb30BaTh BMECTO CTOPOKEBOIO
yCJIOBHS CJIOBO "MHaue'", yKa3bIBaloIIee Ha TOT MEPEeXO0], KOTOPBIA JOJDKEH cpaboTaTh B ciydae
HEBBITNOJIHEHHS CTOPOKEBOT'O YCIIOBUS BETBICHHUSI.

?

—_— |
Buawcws 0beyyo crommocTs
TORAPOE

b [cronmects > S08]

aa - Xz
AYTENTHERLMDOBETE SWaDCTS
BAARSMUA KPRAMTHON KeapTo
\ \

A CAPTO R QERCTRVTER A £ ‘

[cTovmocTy <= 50§

|, i <
—_—— e
Onnamri CTOMMOCTA TORRPA
EPRAMTHOR CHETOW of

X
o
Puc. 3 Pasnuunbie BapuaHTHI BETBICHHI Ha JHarpaMMe JesITeIbHOCTH

Opnun u3 HanboJiee 3HAUMMBIX HEIOCTATKOB OOBIUHBIX OJIOK-CXEM MJIU CTPYKTYPHBIX CXEM
QITOPUTMOB CBSI3aH C MPOOIEeMOil M300pakeHHs MapaieIbHbIX BETBEH OTAETbHBIX BBHIYUCICHHIA.
[TockonbKy pacnapajieIMBaHUE BBIUMCICHHM CYIIECTBEHHO IOBBIIIAET 00Iee ObICTpoieicTBHE
MPOrPaMMHBIX CUCTEM, HEOOXOAUMBI TpaduuecKre MPUMUTHBBI JUIS IPEACTABICHUS MapaliieIbHbIX
npoueccoB. B a3pike UML 17151 3TO# 1ieM UCONIb3YETCs CIENHAIbHBIA CUMBOJ I Pa3/ICJICHUs U
CIMSIHUS TapaJUIeIbHBIX BBIYMCICHUM WM TOTOKOB YyIpaBieHUs. TakuM CHMBOJIOM SIBISIETCS
npsiMasi 4epToUKa.

Kak npaBuio, Takast uepTouka n300paxxaercs OTPEe3KOM rOpU30HTAIBHOM JIMHUH, TOIINHA
KOTOpPOI HECKOJIbKO IIIMPE OCHOBHBIX CIUIOIIHBIX JIMHUN Iuarpammbl jaedrenbHocTu. [Ipu sTom
pazznenenue (concurrent fork) nmeer ouH BXOIAMIMN MEPEX0a U HECKOJIBKO BBHIXOAANMX (puc. 4,
a). Cmusame (concurrent join), Hao6OpPOT, MMEET HECKOJIBKO BXOMASAIIMX MEPEXOJA0B U OJUH
BeIXOAAIUN (puc. 4, 0).

{(a) paznen {B) cnuanue
Puc. 4. Fpa(bﬂqecxoe H306pa>1<eHHe pasacsICHUA U CIIUAHUSA MapaJlJICJIbHBIX IOTOKOB
YITPABJIEHUS
Hoposcku
I[I/IaI‘ paMMBbl ACATCIIBHOCTU MOTYT GBITI: HUCITIOJB30BaHbI HE€ TOJIBKO IJIA CHGI_II/I(i)I/IKaL[I/II/I
AJITOPUTMOB BBIYHCIIEHUH WJIH ITOTOKOB YIIPABJICHHUA B IIPOIrPaMMHEBIX CUCTEMAX. He Mmenee BaxkHas
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o0jacTb WX MPUMEHEHUS CBfA3aHa C MOJCIUPOBAHMEM OH3HEC-TPOIeccoB. JlelcTBUTENBHO,
JEeATeNbHOCTh JII000M Kommanuu ((UPMBI) TakXKe NPEACTaBIsSeT COOOH HE 4YTO WHOE, Kak
COBOKYITHOCTb OTJEJIbHBIX [EHCTBUIl, HANpaBICHHBIX Ha JOCTH)KEHUE TpeOyeMoro pes3ylibrara.
OpHako NPUMEHUTENBHO K OM3HEC-IIpoLleccaM JKENATEIbHO BBINOJIHEHHE KaKIOro JEMCTBUS
aCCOLIMUPOBATh C KOHKPETHBIM MOpa3/ieleHueM KoMnanuu. B aTom cinyuae noapasaeneHue HeceT
OTBETCTBEHHOCTb 3a peaJI3allMi0 OTAEIbHBIX JAECHCTBUM, a caM OM3HEC-TIPOIECC MIPEJCTABISETCS B
BU/IE MIEPEXO0JI0B IEHCTBUI U3 OJJHOTO MOAPA3ICICHUS K IPYTOMY.

Jns monenupoBaHus 3TUX ocobeHHocTel B si3pike UML umcnonb3yercs crenuanbHast
KOHCTPYKIIMsS, IOJyYMBIIEeE Ha3BaHHe JOpOXKH (Swimlanes). MMeercs B Buay BU3yalbHas
aHAJIOTHsI C IUIABaTEJIbHBIMH JOPOXKAaMH B OacceifHe, eciau CMOTPEeTh Ha COOTBETCTBYIOIIYIO
nuarpammy. [Ipm 3TOM Bce COCTOsSHUS JEWUCTBUS Ha JAMArpaMMe JESTEeIbHOCTU JEJSATCs Ha
OTAENbHBIC TPYIIBI, KOTOPBIE OTICNSAIOTCS APYr OT Jpyra BEPTHKAJIBHBIMU JIMHUSMH. [IBe
COCeJIHHE JIMHUU U 00pa3yloT JOPOKKY, a TPYIINa COCTOSHUN MEXIY 3TUMHU JTMHUSIMH BBIIIOJIHIETCS
OTJCIBHBIM MOIpa3ieiicHHeM (OTICIIOM, TPYIIION, OTACICHHEM, (PHIHATIOM) KOMITaHHH (pucC. D).

Haspanus mojapasjieneHuil sSIBHO YKa3bIBalOTCS B BepXHeW uvacTu Aopoxku. [lepecekarsb
JIMHUIO JIOPOKKU MOT'YT TOJIBKO NEPEXO/Ibl, KOTOPBIE B 3TOM Ciiydae 0003HAYarOT BBIXOJ WM BXOJ
MOTOKA YIOpPAaBIEHUS B COOTBETCTBYIOLIEE TNojpa3zelieHne KommnaHuu. llopsaok criegoBaHus
JIOPO’KEK HE HECET KaKOM-TMOO CeMaHTHMYeCKONW HMH(OpPMALMU U ONpPEAESeTCs] COOOpaKeHUSIMU
y1noOcTBa.

Otaen_1 Otpen 2 Otpen_3

C )
C )
C )

|
N [

AO0POXKKW Ha duarpamme eATenbHOCTH
Puc. 5. BapuaHTt auarpamMmebl 1€ATE€THHOCTH C JOPOKKAMHU

B kadectBe mnpumepa paccMOTpuM (parMeHT auarpaMMbl JEATEeIbHOCTH TOPTOBOM
KOMIIaHUH, OOCTy>KMBaroIel KiIueHToB mo Tenedony. [lompasneneHusMu KOMIAHUH SIBISIFOTCS
oTzien mpuema u 0o(hOpMIICHHS 3aKa30B, OT/IET MPOAAXK U CKIIA].

OTuM  Tojnpa3feneHusM OyayT COOTBETCTBOBaTh TpU JOPOXKKHA Ha JUarpamme
NESATETFHOCTH, KaXKJIasi W3 KOTOPBIX CHENU(HUIIMPYET 30HY OTBETCTBEHHOCTH MOJpa3zcicHus. B
JaHHOM CJy4yae auarpaMma JesTEIbHOCTH 3aKiouaeT B cebe He TONbKO HHPOPMAIUIO O
MOCJIEIOBATEILHOCTH BBITIOJHEHUSI pa0OUYMX JEUCTBUH, HO U O TOM, KaKOo€ W3 TOJpa3/eleHUui
TOPTrOBOW KOMITAHUH JTOJDKHO BBITIOJHSTH TO WK MHOE JieiicTBHe (puc. 6).
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Puc. 6. ®parmMeHT AuarpaMMel 1eATEIHHOCTH JIJISE TOPrOBOM KOMITAHUHU

Oovexmul

B ofmeMm cinyuyae neiicTBus Ha JuarpaMme JIESTEbHOCTH BBIIOJIHIIOTCA Hall TEMU MU
UHBIMH 00beKTaMHU. DTU O00BEKTHI 1100 MHULIMUPYIOT BBINOJIHEHHE NEHCTBUH, JTUOO ONpeaesstoT
HEKOTOpbIM pe3ynbTaT 3Tux AewcTBuil. Ilpu sTom neiictBus cnennuUUpPyIOT BBI30OBBI, KOTOPbIE
nepeaarTcs OT OAHOTO 00bekTa rpada aesaTenbHOCTH K apyromy. IIocKoIbKy B TakoM pakypce
O00BEKTHI UI'PAIOT OIPENEIEHHYIO POJIb B MOHUMAHUM Ipolecca AEATeIbHOCTH, HHOT1a BOZHUKAET
HE0O0XOAMMOCTH SIBHO yKa3aTh WX Ha JAUarpamMMme JesTeIbHOCTH.

Jis rpadguueckoro mpeacTaBieHUs OOBEKTOB HCHOIb3YIOTCA HPSAMOYTOJbHUK Kilacca, C
TEM OTJIWYHEM, YTO HUMsI OObeKTa mHoauepkuBaercs. Jlamee mociie MMEHHM MOXKET YKa3bIBaThCS
XapaKTepUCTHKA COCTOSIHMSI OOBeKTa B MPSAMBIX CKoOKax. Takue NpsSIMOYTOJbHUKH OOBEKTOB
MIPUCOEAUHSIOTCS K COCTOSIHUSAM JAEWCTBUS OTHOIIEHHWEM 3aBUCUMOCTHU IYHKTUPHOM JIMHUEH co
ctpenikoi. COOTBETCTBYIOIIAs 3aBUCUMOCTh OINpPENENsIeT COCTOSHUE KOHKPETHOro 00bEeKTa Mocie
BBITIOJTHEHUS IPEAILIECTBYIOIIErO JEHCTBUSL.

Ha pumarpamme nAedTeNbHOCTH C JIOPOKKAMHU PAcIONIOKEHHE OOBEKTa MOXKET HMETh
HEKOTOPBIM JOIMOJIHUTENbHBIA CMBICI. A HMMEHHO, €clii OOBEKT PacHoJIOKEH Ha TpaHULE JABYX
JIOPOXKEK, TO 3TO MOXKET 03HA4YaTh, YTO NEPEXOL K CIEAYIOIIEMY COCTOSHUIO IEUCTBUS B COCEAHEN
JIOPO’KKE aCCOLIMMPOBAH C TOTOBHOCTHIO HEKOTOPOTO IOKYMEHTA (0O0OBEKT B HEKOTOPOM COCTOSTHUM).
Ecnu ke 00BeKT LETMKOM pacloyiokeH BHYTPH TOPOXKKH, TO M COCTOSTHUE 3TOT0 00BEKTa LIETUKOM
ONpEIENAeTCA ACUCTBUAMHM TaHHON JOPOXKKH.

BozBpamasics kK npeaslayleMy IpuMepy ¢ TOProBOM KOMITAHUEH, MOYKHO 3aMETHUTbh, YTO
LEHTPAJbHBIM OOBEKTOM IIpoliecca MNPOAAXKHU SBISIETCS 3aKa3 WIM BEpPHEE COCTOSHUE €ro
BBINOJIHEHUS. BHavyase 10 3BOHKA OT KJIMEHTA 3aKa3 Kak OOBEKT OTCYTCTBYET M BO3HHMKAET JIUILb
rocJie Takoro 3BoHka. OHAKO ATOT 3aKa3 €lle He 3alO0JHEH 10 KOHIIA, TOCKOJIbKY TpedyeTcs elie
1no100paTh KOHKPETHBIN TOBAp B OTAeNe mpojaax. [locne ero noJAroToBKy OH mepenaeTcs Ha CKIal,
I7ie BMECTE C OTILYCKOM TOBapa 3aka3 OKOHuYaTeNbHO noodopmisiercs. Hakonern, mocie monydeHus
MOJTBEPXKAEHUS 00 oIulaTe ToBapa 3Ta WHGOpPMalus 3aHOCUTCS B 3aKa3, U OH CUYHTACTCS
BBITIOJTHEHHBIM U 3aKpbIThIM. [laHHast HHGOpMaIus MOXKET OBITh MpejcTaBiieHa rpad)uyecKu B BUJIE
MO (PUIIMPOBAHHOTO BapHaHTa TUarpaMMBbl ISSITETbHOCTH ITOH e TOProBod KOMIaHuu (puc. 7).
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Puc. 7. ®parmeHT nuarpamMmsl JesTEIbHOCTH TOPTOBOM KOMITAHUH ¢ 00BEKTOM-3aKa30M

B 3akiioueHue cieayeT OCTaHOBUTHCS Ha HEOOXOJUMOCTH CHHXPOHHU3ALUU OTAEIbHBIX
NEUCTBUM Ha Ouarpamme AesTeNbHOCTH. Takas HE0OXOAMMOCTh BO3HUKAET BCSKHM pa3, KOrma
NapajuleNbHO BBIMOJIHSIEMbIE NEHCTBUS OKa3bIBAIOT BJIMSHUE HA Jpyr Ha Apyra. Ha amarpamme
NESATEIbHOCTH  HUKAKWX  JIOMOJHUTEIBHBIX OOO3HAYEeHUW HE  HUCIOJIB3YEeTCs, IMOCKOIBbKY
CUHXPOHHU3AIMS TapalIeIbHBIX IPOIECCOB MOXET OBITh peaJu30BaHa C IOMOIIBID IEPEX00B
"pazneneHue-ciusiHue".

JuarpaMMbl 1€SATEIHOCTH UTPAOT BAXXKHYIO POJb B MMOHMMAHUU MPOIECCOB peaTnu3aluu
QITOPUTMOB BBITIOJIHEHHS OTEpaIil KJIACCOB M MOTOKOB YIIPaBJICHUS B MOJCIHPYEMOM CHUCTEME.
Hcnonb3yembie A 3TON 1eNu TpaAULIMOHHBIE OJOK-CXEMBbI aIrOPUTMOB OONATAOT CePhE3HBIMU
OTPAaHUYCHUSIMU B MPEJCTABICHUN TapaJJIEIbHBIX MPOILIECCOB U UX CUHXpOHU3anuu. [IpuMeHnenue
JIOPOKEK U 0OBEKTOB OTKPBIBAET JOMOIHUTEIBHBIE BOZMOKHOCTH ISl HATJISTHOTO TIPECTABICHUS
OM3HEC-TIPOIIECCOB, TO3BOJISIA CHENU(DUIIMPOBATH JEATEIBLHOCTh IMOAPA3IACICHUN KOMMAHUN U
bupm.

dopma npeacTaBieHus pe3yJbTarTa:
[TocTpoeHHbIe qUarpamMmsl, OTYET O padoTe.
Kputepun onenkmn:

Oyenka «omauuHo» vicmasisemcs: padoTa BBITIOJIHEHA MOJTHOCTHIO, 0€3 OIMOO0K, cliesiaH U
CJIaH OTUYeET.

Oyenka «xopouioy» eblcmasisiemcs: padoTa BBITIOJTHEHA MOTHOCTHIO, C HE3HAYNUTEITbHBIMHU
OIIMOKAMH MM HETOYHOCTSAMHU, CAENaH U CIaH OTYET.

Oyenka «y0061emeopumenvHo» 8blcmasisemcs: padoTa BhITIOJHEHA HE TIOJTHOCTHIO, CO
HE3HAYUTEIHHBIMYA OIMMOKAMUMIN HETOUYHOCTSIMHM, OTYET HE CAENaH WIH CAEIaH YaCTHYHO.

Oyenka «Hey0081emeopuUmesbHo» 8blCmasisemcs. padoTa He BBITIOJIHEHA.
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JlabopaTopHoe 3ansiTue Ne 4 [locTpoeHue TuarpaMMbl KOMIIOHEHTOB U FeHepalus Koaa

Iesab: 03HAKOMHUTBHCA C METOAOJOTMEH MOIECIUPOBAHUSA JUarpaMMbl KOMIIOHEHTOB M Ha
ocHOBe s3b1ka UML

Beinosinus padory, Bel Oyaere:

YMETh:

- V1. ocymiecTBIsATh TOCTAaHOBKY 3a/1a4 10 00paboTke HHPpOpMAIINH;

- V2. 1poBOUTH aHAIHM3 IPEIMETHON 00J1aCTH;

- V3. ocymiecTBIsATh BBIOOP MOJETU U CPEICTBA MOCTPOCHUSI HH(POPMAIIMOHHON CUCTEMBI U
MIPOTPaMMHBIX CPEJICTB.

MarepuasibHoe o0ecriedeHue:
[TepcoHanbHBIN KOMIIBIOTEP
3aganue:
1. O3HakoMHTBCS C TEOPETUUYECKUM MATEPUAIIOM.
2. O3HaKOMHTBCS C METOJIOJIOTHEN TIOCTPOCHUS AUarpaMMbl KOMIIOHEHTOB
3. BBINOIHUTH OCTPOCHHUE AUATPAMMBI KOMIIOHEHTOB.
4. CpaiiTe BRIIOJHEHHYIO PaboTy.
IHopsaok BbINOJIHEHUS PA0OTHI:
1. V3yuuTh TEOPETUUYECKYIO HH(POPMAIIHIO.
2. Ha ocHOBe MpHUBEACHHBIX MPUMEPOB PACCMOTPETh OCHOBHBIE MPHUHIIMIIBI MOCTPOCHUS
JuarpaMMbl KOMIIOHEHTOB.

3. Ilo BapuaHTy 3ajaHusl MOCTPOUTH AMArpaMMy KOMIIOHEHTOB JUIsI COOTBETCTBYIOLICH
MH(OPMALIMOHHON CUCTEMBI.

4. B 31eKTpOHHOM BHJE 0OPMHUTE KPATKUN OTYET O BHIIOJIHEHHON pabore.

5. Cnatp BBINOJIHEHHYIO paboTy.

Xox padoThI:

Bce paccMOTpeHHbBIE paHee auarpaMMbl OTPaKald KOHLIENTYaJbHBIE ACIIEKTHI MOCTPOCHHUS
MOJIETIM CUCTEMBl M OTHOCWJIMCH K JIOTMUECKOMY YpOBHIO mpezcTaBieHus. OcoOeHHOCTh
JIOTUYECKOTO IPEACTABICHUS 3aKI0YacTCsd B TOM, YTO OHO ONEPUPYET MOHATUSAMHU, KOTOPBIE HE
UMEIOT CaMOCTOSATEIBHOIO MAaTepUalbHOIO BOIUIOLIEHUS. JlpyrumMu cioBamu, paziIudHbIe
3JIEMEHTHI JIOTHUECKOTO MPECTAaBICHUS, TAKHE KaK KJIacChl, aCCOLMALINU, COCTOSIHUS, COOOIIEHUS,
HE CYLIECTBYIOT MaTepHaIbHO WK pusnuecku. OHU JIMILb OTPAXKAIOT Hallle TOHUMaHUE CTPYKTYpHI
(bu3nM4ecKoil CUCTEMbI UM aCIIEKTHI €€ MOBEICHMSL.

OcCHOBHOE Ha3HAa4YeHHE JIOTUYECKOTO MPEACTABIECHUS COCTOUT B aHAIN3€ CTPYKTYPHBIX H
(YHKIMOHATIBHBIX OTHOLICHUHA MEXAY 3JIeMEHTaMHU Mojenu cucteMbl. OpHaKo Juid CO3JaHHA
KOHKpETHO! (PM3MUYECKOI cucTeMbl HEOOXOUMO HEKOTOPHIM 00pa3oM peasin30BaTh BCE DJIEMEHTHI
JIOTUYECKOTO MPEJCTABICHUS] B KOHKPETHBIE MaTE€pHAJIbHbIE CYIIHOCTH. [l ommcaHus Takux
peaIbHBIX CYIIHOCTEH MpeIHa3HayeH JpYrod acmekT MOJENbHOrO MpPEJCTaBICHUS, a HMEHHO
¢buznveckoe MpeacTaBICHHE MOJICIH.

YToObl MOSICHUTH OTJIMYME JOTHYECKOrOo U (PU3NYECKOro MPEACTABIEHUH, PACCMOTPUM B
o0IKX dYepTax TMpolecc pa3pabOTKH HEKOTOPOM MporpaMMHOM cucTeMbl. Ee HuCXoaHBIM
JIOTHYeCKHUM TPEJCTABIEHUEM MOTYT CIY)KUThb CTPYKTYpHBIE CXEMbl aJTOPUTMOB U MPOILENYp,
OIMCaHMs UHTEP(PEHCOB U KOHIIETITyalIbHbIE CXEMbI 0a3 TaHHBIX.

HeoOxomumpiMu ~ sreMeHTaMu  (UM3UYECKOr0  TPEACTABICHUS  CHCTEMBbI  SBISIOTCA
UCTIOJHSEMbIE MOJYNIH, OHUOJIMOTEKH KIJIACCOB W MPOLENyp, CTaHIAPTHBIX TIpadUIecKux
nHTepdeiicos, (HaityioB 6a3 JTaHHBIX.

Takum 00pa3oM, TOJHBIM MPOEKT NPOTPaMMHON CHCTEMBbl NPEACTaBIsIET  COOOM
COBOKYNTHOCTb MOJEJECH JIOTH4ecKoro 1 (pu3M4ecKoro npeacTaBIeHUM, KOTOPbIE JOJIKHBI OBbITh
COrJIacoBaHbl MeXay coOoi. B s3pike UML g ¢u3ndeckoro mpejacTaBieHUs] MOJAETCH CHUCTEM
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WCIIONB3YIOTCSA TaK Ha3bIBaeMble Oouazpammul peanuzayuu (implementation diagrams), KoTopbie
BKJIIOYAIOT B ce0s ABC OTACJIBHBIC KAHOHUYCCKHUC JUArpaMMbl: AUarpaMmy KOMIIOHCHTOB U
JMarpaMMy pa3BepThIBAHHUS.

JluarpaMMa KOMIIOHEHTOB, B OTJIMYHE OT PaHEe PACCMOTPEHHBIX AMATPAMM, OMHUCHIBACT
0cO0EHHOCTH (PU3MYECKOTO TIPEACTABJICHUSI CHCTEMbI. JlmarpaMma KOMITIOHEHTOB TO3BOJISIET
OMPENICTUTh APXUTEKTYPY pa3pabaTbiBa€MON CUCTEMbI, YCTAHOBUB 3aBUCUMOCTH MEKTY

MIPOrPaMMHBIMH KOMIIOHEHTaMH, B POJM KOTOPBIX MOXET BBICTYINATh UCXOAHBIA, OWHApHBIA M
UCIOJIHSAEMBIH KoJI. Bo MHOTHX cpenax pa3paOOTKu MOIYJIb WM KOMIIOHEHT COOTBETCTBYET (ailiy.
[IyHKTHpHBIE CTpENKH, COCTUHSIONIME MOMAYJH, IMOKAa3bIBAIOT OTHOIIEHHUS B3aMMO3aBHUCHUMOCTH,
AQHAJIOTUYHBIE TEM, KOTOPbIE HMMEIOT MECTO IpPU KOMIMWIALMH HCXOAHBIX TEKCTOB IPOTPaMM.
OCHOBHBIMU TpapUYECKHUMH DJICMEHTAMU JWArpaMMbl KOMIIOHEHTOB SIBIISTFOTCSI KOMITOHCHTHI,
uHTepQEchl 1 3aBUCMOCTH MEX]Ty HUMHU.

Jlnarpamma KOMIOHEHTOB pa3padaTbIBaeTCs AJIS CIEAYIONUX LIeTeil:

Busyanu3zanuu o01ieii CTpyKTypbl HCXOJHOTO KOJa IPOTPAMMHOM CHCTEMBI.

2. Cnernudukanuy UCIIOTHIMOTO BapUaHTa MPOTPAMMHON CUCTEMEI.
ObecrieyeHrsi MHOTOKPATHOTO HCIIOJIb30BaHUSA OTAENBHBIX (PParMeHTOB MPOrPaMMHOTO
KoJa.

4. llpencraBieHus KOHIENTYyalbHOU U (pU3nUecKkor cxeM 06a3 TaHHBIX.

B paspaborke nuarpaMm KOMIIOHEHTOB Y4YacTBYIOT KaK CHCTEMHBIC aHAJUTHKH U
aApPXUTEKTOPBI, TaK W MPOrpaMMUCTBI. JlarpaMMa KOMIIOHEHTOB OOECHEYMBAET COTJIACOBAaHHBIM
MepPexol OT JIOTHYECKOTO TMPEACTABICHUS K KOHKPETHOW peain3allid TPOeKTa B  Qopme
nporpaMMHOro koja. OJZHM KOMIOHEHThl MOTYT CYILECTBOBAaTh TOJBKO Ha ATane KOMIWJISLUU
MIPOrpaMMHOTO KOJia, JIPYrHMe - Ha 3Tale ero MCMojaHeHus. /luarpaMma KOMITOHEHTOB OTpakaeT
olmye 3aBHCHUMOCTH  MEXAY KOMIIOHEHTaMM, paccMaTpuBas IMOCIEAHHE B  KadyecTBe
KJIacCU(UKATOPOB.

Komnonenmoi

Hns mpencraBnenus (usnueckux cymuocted B s3pike UML mpumensiercs crenuanbHbIN
TepMHH - KommoHeHT (component). KoMmoHeHT peann3yeT HEKOTOpbIi HabOp HHTEp(deicoB U
CIIY)KMT JJii o0mero oOO3HAYEeHMsI AJIEMEHTOB (DU3MYECKOro MpEeACTaBleHUuss Mojaenu. Jlis
rpadUyecKoro MpeACTaBICHUS KOMIIOHEHTa MOKET HCIOIb30BAThCsl CHEIHAIbHBI CHUMBOMI -
MPSIMOYTOJIBHUK CO BCTaBJIECHHBIMHU CJIEBa JIBYMsl 0oJjiee MEIKUMHU MpAMOyroiabHuKamu (puc. 1).
BuyTpu 00beMITIONIero NpsSMOYroJbHUKA 3aMUCHIBACTCS UMSI KOMIIOHEHTA U, BO3MOYKHO, HEKOTOPas
nornojgHuTeNbHass  uHGopmarus. M300pakeHne OSTOTO CHUMBOJIA MOXKET HE3HAYUTEIHHO
BapbUPOBATHCS B 3aBUCUMOCTH OT XapaKTepa acCOIMUPYEMON ¢ KOMIIOHEHTOM UH(OPMAIIHH.

B wmeramomenu s3pika UML  koMmoHEHT siBisieTcss MOTOMKOM kiaccudukartopa. OH
MPEIOCTABIISICT OPTaHU3AIUIO B paMKax (PU3UYECKOTO MAKeTa aCCOIMMPOBAHHBIM C HUM JJIEMEHTaM
mozenu. Kak kmaccudukatop, KOMIIOHEHT MOXKET HUMETh TakKe CBOM COOCTBEHHBIE CBOWCTBA,
TaKue Kak aTpuOyTHI U OTEpaInH.

main exe
" system: control.di
{eepcna=1 1.01}

(a) (6)
Puc. 1. I'padudeckoe n3o6paxenne komrnoHneHTa B si3pike UML

Tak, B mepBoM ciaydae (puc. 1, a) ¢ KOMIIOHEHTOM YPOBHS 3K3EMILUISpa CBA3BIBACTCS TOJIBKO
€ro uMmsl, a BO BTOpoM (puc. 1, 6) - ToMOTHUTETHHO UMS TAaKeTa ¥ TIOMEYEHHOE 3HaUEHue.

VMsi KOMIIOHEHTa TIOTYUHSETCS OOITUM MpaBUiIaM UMEHOBAHUS DJIEMEHTOB MOJEIH B SI3BIKE
UML u MOXeT cOoCTOSITh W3 JIFOOOr0o 4ucia OykB, HMU(PP W HEKOTOPHIX 3HAKOB MPENWHAHUS.
OTaenbHBI KOMIIOHEHT MOET OBITH MPEJCTABIICH HA YPOBHE THIIA WJIM HAa YPOBHE 3K3EMIUIIpA.
Xotsi ero rpaduyeckoe HM300pakeHHE B O0OWX CiIydasX OJMHAKOBOE, MpaBUJia 3alMCH UMEHU
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KOMIIOHEHTa HECKOJBKO OTIMYAIOTCS. ECIM KOMIIOHEHT NpEACTABIIACTCA HAa YPOBHE THIIA, TO B
Ka4yecTBE ero MMEHH 3alMCBhIBACTCS TOJBKO MMs THIIA C 3ar1aBHOM OYKBBI.

Ecin ke KOMIIOHEHT NpPEICTAaBJISIETCS Ha YPOBHE JK3EMIUIApA, TO B KAYECTBE €r0 MMEHU
3anuchIBaeTCsl <UMs KoMIoHeHTa "' ums TunaX IIpu 3Tom Best CTpOKa MMEHU IO JYEPKUBAETCS.

B kadecTBe NpOCTHIX HMMEH NPUHATO MCIOJIB30BaTh HMMEHA MHCHOJHSAEMbIX (ailioB (c
yKa3aHHEeM DPACUIMPEHHs €Xe TOCIe TOYKU-Pa3JeNuTeNsi), UMeHa JTUHAMHYECKHX OHOIMOTEeK

(pacuupenune dll), ummena Web-ctpanun (pacmupenue html), mmeHa TekcTOBBIX —(aitioB
(pacmupenus txt wim doc) wium daitnos cripaBku (hip), umena ¢aiinos 6a3 nanapix (DB) wnn nmena
(baityioB ¢ UCXOAHBIMH TEKCTaMH mporpamm (pacmmpenus h, cpp ans si3pika C++, pacmupenue Java
JUTS sI3bIKa Java), CKkpunThl (pi, asp) U ap.

[TockonbKy KOHKpETHAsl pealin3alusi JOrHUeCKOro MpeICTaBICHHs] MOIETH CUCTEMbI 3aBUCUT
OT HCHOJb3YEMOI0 MPOrPAaMMHOTO HWHCTPYMEHTapusi, TO U KMEHAa KOMIIOHEHTOB OyayT
OTIPENIENIATHCS OCOOCHHOCTSIMUA CHHTAKCHCa COOTBETCTBYIOIETO SI3bIKA TPOrPaMMUPOBAHUSI.

Buabl KOMIIOHEHTOB

[TockonbKy KOMIIOHEHT Kak »dJeMEHT (U3UYECKON peaau3aluud MOJAETH MpeCTaBisieT
OTACNBHBIA MOIYJAh KOJA, HHOTJA €ro KOMMEHTHPYIOT C YKa3aHHEM JIOTIOJIHUTEIbHBIX
rpadUYecKuX CUMBOJIOB, WJLUTIOCTPUPYIOIINX KOHKPETHBIE OCOOCHHOCTH ero peanuzanuu. CTporo
TOBOps, 9TH JOIMOJHUTEIbHBIE 0003HAUEHUS IS NMPUMEYaHUH HE CHelU(HUIMPOBAaHBI B SI3BIKE
UML. Ongnako uX ONpUMEHEHHUE YIpPOIIAaeT MOHMMAaHWE JAUAarpaMMbl KOMIIOHEHTOB, CYIECTBEHHO
MOBBIIIAST HATJIIHOCTh (DU3WYECKOTO TMpencTaBieHus. Hexoropele W3 TakuxX OOIMICTIPHHSATHIX
0003HAYCHHUH 11 KOMIIOHECHTOB M300pakeHbl HIDKE (pHC. .2).

B s3bike UML BbIIENIAIOT TPU BUAA KOMIIOHEHTOB.

e Bo-mepBbiX, KOMIOHEHTHI pa3BepThIBaHMS, KOTOpbIE 00ECIEeYMBAIOT HEMOCPEACTBEHHOE
BBIMIOJIHEHUE CHUCTEMOW CBOMX (yHKIMHA. TakuMH KOMIIOHEHTaMH MOTYT  OBITh
JMHAMUYECKU MOAKIoyaeMble oubnmoreku ¢ pacmupenueM dll (puc. 2, a), Web-cTpanuiist
Ha sI3BIKE Pa3METKH TuIepTekcTa ¢ pacmmpenueMm html (puc. .2, 0) u ¢aiinsl cpaBku ¢
pacupenueM blp (puc. 2, B).

e Bo-BTOpBIX, KOMIIOHEHTHI-paboure MPOAYKThl. Kak mpaBmiio - 3T0 (ailiibl ¢ MCXOAHBIMU
TEKCTaMH MPOrpaMM, HarpuMmep, ¢ pacimuperusiMu h wim cpp s si3pika C++ (puc. 2, 1).

e B-Tperpux, KOMIIOHEHTHI UCIIOJIHEHUS, MTPEICTABISIONINE UCTIOTHUMBIE MOIYIH - (ailiibl ¢

paclInpCHHUEM €X¢C. Onu 0003Ha4ar0TCA OOBIYHBIM 06pa30M.
dialog.dil index.htmi context hip

':!I‘

HiH

o

(@ (6) (®
Puc. 2. BapuanTsl rpadudaeckoro n3o0pakeHHss KOMIIOHCHTOB Ha JUarpaMMe KOMITOHCHTOB
Humepdpeiico
CrenyronuM 3JI€MEHTOM JuarpaMMbl KOMIIOHEHTOB SIBJISIIOTCS MHTepdeiicel. B obmem
ciydae wuHTepdeic rpaduyeckd H300paKaeTcsi OKPYKHOCTBIO, KOTOpas COEAWHSETCS C
KOMITOHEHTOM OTpe3KOM JMHUU 0e3 cTpenok (puc. 3, a). [Ipm stom ums uHTepdeiica, KOTOpoe
00s13aTeNTbHO JOJKHO HAYMHATHCS C 3arfiaBHOM OykBbI "I", 3amuchIBaeTcst psSIoOM C OKPYKHOCTHIO.
CeMaHTHYECKH JIMHUS O3HAYaeT peaiu3aluio nurepdeiica, a Haauurne HHTEPPEcoB y KOMIOHEHTA
03HAYaET, YTO JAHHBIA KOMIOHEHT Peallu3yeT COOTBETCTBYIOMIHI Habop MHTEp(hEenCcoB.
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P iDislog main.exe

{  manexe ( )
-

|Application
"“uHTepdeic”
tDialog
IConnection
(a) (6)

Puc. 3. I'paduueckoe n3zodpaxenne nHTEpPeEcoB HA TUarpaMMe KOMIIOHEHTOB

Hpyrum cniocoGoM mnpencraBieHus: uHTepdeiica Ha [uarpaMMe KOMIIOHEHTOB SIBIISI€TCS €ro
n300pakeHHe B BUAE MPSAMOYTOJBHHKA KJlacca CO CTEPEOTHIIOM "HHTepdeic" W BO3MOKHBIMH
ceKuusMU aTtpubytoB u omeparuii (puc. 3, 0). Kak mpaBuio, 3T1or Bapuant 0003HAYECHUS
WCTIOJNB3YeTCsl Ul TPEACTaBICHUS BHYTPEHHEH CTPYKTYpbl HHTepderica, KOTOpas MOXKET OBITh
BaXKHA JJIS peaJIn3alliy.

[Ipu pa3paboTke mNporpaMMHBIX CUCTEM UHTepdeiickl o0ecrneunBalOT HE  TOJIBKO
COBMECTMMOCTb Pa3JIM4YHBIX BEPCHUIl, HO M BO3MOXXHOCTb BHOCHTH CYIIECTBEHHbIC M3MCHEHUS B
OJTHM YacCTH MPOTPaMMBbl, HE H3MEHSS IpyTue ee YacTH. TakuM o0pa3om, Ha3HaYeHHE HHTep(eiicoB
CYIIECTBEHHO LIMpe, YeM chenudukanus B3aMMOAEHCTBUS C IOJb30BATEISIMU  CHUCTEMBI
(axTepamn).

3asucumocmu

3aBUCUMOCTh HE SBJISIETCA accolMalueil, a CIyXHUT Jii NpeACTaBICHUs TOJIbKO (akTa
HAJIMYHST TaKOH CBSI3M, KOTJa M3MEHEHHE OJHOTO JJIEMEHTAa MOJEIH OKa3bIBAeT BIIMSHUE WU
IPUBOANUT K WM3MEHEHHIO JPYyroro siaemMeHta Mojaenu. OTHOIIEeHHE 3aBUCHMOCTH Ha JAuMarpamme
KOMITOHEHTOB M300pa’kaeTcsi MyHKTUPHOM JIMHUEH CO CTpEeNKOH, HampaBiIeHHOW OT KIJIHMEHTa
(3aBUCUMOTO 3JIEMEHTAa) K UCTOYHUKY (HE3aBUCHMOMY DIIEMEHTY).

3aBHCUMOCTH MOTYT OTpa)XaTh CBSI3W MOJAYJIEH MPOrpaMMbl Ha dSTane KOMIHJISINH |
reHepaluuu OOBEKTHOro Koja. B Jpyrom ciydae 3aBUCUMOCTh MOXKET OTpaXkaTb HalIU4yhe B
HE3aBUCHMOM KOMITOHEHTE OTMCAaHUI KJIacCOB, KOTOPBIC UCIIOIB3YIOTCS B 3aBUCIMOM KOMITOHEHTE
JUIL  CO3/IaHUSl COOTBETCTBYIOUIMX OOBEKTOB. IIpuMeHHTENbHO K JuarpaMMe KOMIIOHEHTOB
3aBHCUMOCTH MOTYT CBSI3bIBATh KOMIIOHEHTHI H UMIIOPTHPYEMbIE ATUM KOMITIOHEHTOM WHTEPQEHCHI,
a TaKkXKe pa3IMYHbIe BUbI KOMIIOHEHTOB MEX1y COOOi.

B mepBom ciiydae pHCYIOT CTpENKy OT KOMIIOHEHTa-KIMEHTa K HMIIOPTHPYEMOMY
unrepdeiicy (puc. 4). Hammume Takoil CTpeikd O3HAYaeT, YTO KOMIIOHEHT HE pealnu3yer
COOTBETCTBYIOIINHA HWHTEp(EiiC, a MCIONB3YeT €ro B MPOIECCe CBOETO BHINIOJIHEHUs. [Ipuuem Ha
9TOM ’K€ JAMarpaMMme MOXKET NPHUCYTCTBOBaTh M JPYrol KOMIIOHEHT, KOTOPBIH peanu3yeT 3TOT
untepdeiic. Tak, Hampumep, H300paKEHHbIH HUXKE (QparMeHT AuarpaMMbl KOMIIOHEHTOB
NpeACTaBIseT WHPOPMAIMIO O TOM, 4YTO KOMIIOHEHT C HMMEHeM 'Mmain.exe” 3aBucuT or
umnoptupyemoro unrepdeiica I Dialog, koTopslii, B cBOIO ouepenib, peaan3yeTcs KOMIOHEHTOM C
umeneM "image.java". J{yist Broporo KOMIIOHEHTA 3TOT e HHTEP(EIC ABISICTCS SKCIIOPTHPYEMBbIM.

)
main. exe image java

8
g

, \ '

OMNRUBHUE 338UCUMOCINY OMANUGHUS PBANLIaUVY
Puc. 4. ®parmMeHT AuarpaMMbl KOMIIOHEHTOB ¢ OTHOIIEHUEM 3aBUCHMOCTH
JpyruMm ciayyaeM OTHOILIEHHUS 3aBUCHUMOCTHM Ha JuarpaMMe KOMIIOHEHTOB SIBJISIETCS
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OTHOIICHHE MEXIY Pa3INYHbIMU BUJIaMU KOMIIOHEHTOB (puc. 5). Hanuune nogo0Ho# 3aBUCUMOCTH
O03HAYaeT, YTO BHECEHHWE W3MEHEHUW B HCXOJHBIE TEKCTHl MPOrpaMM WWIH JMHAMHYECKUE
OMOIMOTEKH MPUBOAUT K U3MEHEHHUSM caMOro KoMmmoHeHTa. IIpu 3ToM Xxapaktep H3MEHEHH
MOXET ObITh OTMEUEH JTOTIOJHUTEIBHO.

text. ni
index.html conetng

main exe

Puc. 5. I'padmyeckoe nzobpaxeHre OTHOUICHHS 3aBUCIMOCTH MEX]Ty KOMIIOHEHTaMH
Hakoner, Ha muarpaMme KOMIIOHEHTOB MOTYT OBITh MPEJCTABICHBI OTHOIICHHS 3aBUCUMOCTH
MEXIYy KOMIIOHEHTaMH M PEaJTU30BaHHBIMU B HUX Kiaccamu. JTa HMH(OpMalus HUMEeT BaKHOE
3HaueHue Juisl 00eCHeUYeHUs COIVIACOBAHUS JIOTMYECKOro M (PU3MYECKOro MPECTABICHUN MOJEIN
cucteMbl. Pazymeercs, u3MEHEHUsI B CTPYKTYpE OMMCAaHUM KJIACCOB MOTYT IPUBECTH K U3MEHEHUIO
KoMItoHeHTa. Himke mpuBOguTCsS (DparMeHT 3aBHUCHMOCTH ITOJOOHOTO poOJia, KOTJa HEKOTOPBIH
KOMIIOHEHT 3aBUCHUT OT COOTBETCTBYIOIIUX KJIACCOB.

main exe

7
7% | %

e | ~

- | ~

~

P y 2
[M L—KJ.'\.BCC_B l I Knacc_B F
Puc. 6. Fpa(bnquKoe I/I306pa)KeHI/Ie 3aBUCUMOCTHU MEXKAY KOMIIOHEHTOM U KilaCCaMHU

CnenyeT 3aMCTHUTh, YTO B JAaHHOM CJIy4da€ M3 auarpaMmbl KOMIIOHCHTOB HEC CJICOYCT, YTO
KJIaCChl PEAJIM30BAHbI 3THM KOMIIOHECHTOM. Ecmn TpeGyeTCH INOAYEPKHYTh, YTO HCKOTOPBII;'I
KOMIIOHEHT pPCaIu3y€T OTACIBHBIC KJIACChl, TO JIA 0003HAYCHHUSI KOMIIOHEHTA HCIIOJB3YCTCA
paCI_HI/IpeHHHﬁ CHUMBOJI IPAMOYT'OJIbHUKA. HpI/I 9TOM IIPAMOYT'OJIbHUK KOMIIOHCHTA JCIUTCA Ha JIBE
CCKIINU FOpHSOHT&J’IBHOﬁ JIMHUEH. BerHHH CCKIMA CIYXHUT IJId 3allMCU MMCHHU KOMIIOHCHTA, a
HWKHAA CCKIUA - UL YKa3aHUuA JIOTIOJIHUTEIIHHOM I/IH(I)OpMaI_II/II/I (pI/IC. 7).

system: .control di
ey {Bepcua=11.01}
|

peanuayar
Knacc_A
Knace_B
Knace_B

Puc. 7. I'padnueckoe n3obpakeHue KOMIOHEHTA € JIOMOJIHUTENbHON HH(popManueit o
peain3yeMbIX UM KJaccax
BHyTpn cumBOja KOMIIOHEHTa MOTYT HU300pa)kaTbcs JpYyrue 3JIeMEHTHl Tpaduueckont
HOTAllUM, TaKU€ KakK KJIacchl (KOMIIOHEHT YpPOBHS THUNA) WM OOBEKTbl (KOMIIOHEHT YpPOBHS
sK3eMIUIsIpa). B aTOM ciyyae cuMBOJI KOMIIOHEHTA H300pa)kaeTcsi TAKUM 00pa3oM, 4TOObI BMECTUTh
3TU JOIOJHUTENBHbIE CHMBOJIBL. Tak, HampuMep, W300paKCHHBIH HIDKE KOMIIOHEHT (puc. 8)
ABIISICTCS HK3EMIUISIPOM U peallu3yeT TPU OTICIbHBIX 0OBEKTa.
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[ koHTporuep 1 Kowtponnep

Qwanor

AYT eHTUduKaLMA [owck

1

Puc. 8. I'padmueckoe n300pakeHne KOMIIOHEHTA YPOBHS 3K3EMILISPA, PEATU3YIOIIETO
OTJIeIbHbIE OOBEKTHI

OOBEKTBI, KOTOpPHIE HAXOAATCS B OTJCIBHOM KOMITIOHEHTE-IK3EMILUIApE, H300pakatoTcs
BJIO)KEHHBIMM B CHMBOJI JAHHOrO KoMIlOHeHTa. I[lomoOHas BIOXKEHHOCTh O3HA4yaeT, uTo
BBIIIOJTHEHUE KOMIIOHEHTA BJICUET BBIIIOJHEHUE COOTBETCTBYIOIIUX OOBEKTOB. J[pyrumu cioBamu,
CYLICCTBOBAHME KOMIIOHEHTa B TEYEHHE BpPEMEHHU WCIIOJHEHUS MPOrpaMMbl OOECIeUHBaET
CYLIECTBOBAHME, a BOBMOXHO, U JOCTYIl BCEX BJIOKEHHBIX B HEr0 00beKTOB. UTO Kacaercs 1ocTyna
K JTUM OOBEKTaM, TO OH MOXET OBITh JOMOJHUTENBHO CHEHU(PUIUPOBAH C TOMOIIBIO
KBaHTU(HUKATOPOB BUAMMOCTH, TOAOOHO BHIUMOCTH makeToB. CojaepkaTeNnbHBI  CMBICT
BUJIUMOCTH MOXKET OTIIMYATHCS AJIS PA3IMYHBIX BUIOB MTAKETOB.

Pa3zpaboTka amarpamMmbl KOMITIOHEHTOB TPEAIOJIATaeT WCIOJIb30BaHWE HWH(GOpPMAIMH KaK O
JIOTUYECKOM TMPEACTABICHUU MOJIEIH CHCTEMbI, TaKk M 00 OCOOCHHOCTSX €€ (Qu3ndecKon
peanmu3anuu. Jlo Havana pa3paboTKH HEOOXOIMMO MPUHATH PEIICHHUSI O BHIOOPE BBHIUYMCIUTEIBHBIX
m1aTGopM U OINEPAIMOHHBIX CHCTEM, Ha KOTOPBIX MPEAINOIaracTcsl pealn30BhIBaTh CHUCTEMY, a
TaK)Ke O BbIOOpPE KOHKPETHBIX 0a3 TaHHBIX U SI3bIKOB POrpaMMHPOBAHUS.

[Tocne 3TOro MOKHO MPUCTYNATh K OOIIEH CTPYKTYpU3alUU JUarpaMmbl KOMIIOHEHTOB. B
MEPBYIO OYepeb, HEOOXOJUMO PElINTh, U3 Kakux (husnueckux yacten (¢aiiiaoB) OyaeT cocTosiTh
nporpaMMHas cucreMa. Ha sTom sTame ciepyer oOpaTHTh BHMMAaHHE Ha TaKyl0 pealn3alluio
CHCTEMBI, KoTopas obecrieunBaia Obl HE TOJIBKO BO3MOXHOCTb ITOBTOPHOTO HUCITOJI30BAHUS KOJIa 32
CUeT pALMOHAIBbHON JEKOMIO3MLIMU KOMIIOHEHTOB, HO M CO3/1aHHE OOBEKTOB TOJBKO NPHU HUX
HEO0OXOJIUMOCTH.

[Tocne oOmel cTpykTypu3anuu (PU3MYECKOTO TPEACTaBIEHUS CHUCTEMBbl HEO0OXOIMMO
JOTIONTHUTh MOJIelh WHTepdericamu M cxemamMu 0a3bl JaHHBIX. [Ipm paszpaborke uHTEpdeiicoB
clieayeT obOpaliaTh BHMMaHHE Ha COIJIACOBAHUE (CTBIKOBKY) pa3IMYHBIX yacTed MpOrpaMMHON
cucteMbl. BkiltoueHue B MOJENb CXeMbl 0a3bl JaHHBIX MPEANOoIaraeT CHelU(PUKALUI0 OTAEIbHBIX
TaOJUI] U yCTAaHOBJIEHNE MH(POPMALIMOHHBIX CBsI3€H Mex 1y Ta0IuLamMu.

Hakonen, 3aBepmiaromuii 3Tam  MOCTPOEHUS JAMArpaMMbl KOMIIOHEHTOB CBf3aH C
YCTaHOBJIEHMEM U HAHECEHMEM Ha AWarpamMMmy B3aHMMOCBA3€H MEKIy KOMIIOHEHTAMM, a TaKXKe
OTHOIICHUH peanu3ali. DTH OTHOIICHHUS JOJDKHBI WIIIIOCTPUPOBATh BCE Ba)KHEHINE acIeKThI
¢bu3nyeckoil peanu3alM CHCTEMbl, HaUMHAs ¢ OCOOEHHOCTEH KOMMMIISIIMM HCXOJHBIX TEKCTOB
MpPOrpaMM M 3aKaH4YMBasl MCIIOJIHEHUEM OTJIEIbHBIX YacTe MPOrpaMMbl HA ATare €€ BBIMOJIHEHHUS.
Jns  5TOM 1eMd MOXKHO HCHOJb30BAaTh  pa3jMuYHble BHUABI TpadUuecKkoro  M300pakeHHs
KOMITOHEHTOB.

JluarpamMmma KOMITOHEHTOB, KakK IIpaBHJIO, pPa3pabaThIBA€TCS COBMECTHO C JUarpaMMoii
pa3BepThIBaHUSA, Ha KOTOpPOM TMpejacTaBisieTcss uHGopManus O (QU3MYECKOM pa3MelleHUH
KOMIIOHEHTOB TMPOTPaMMHONW CHCTEMBI IO €€ OTIEeNbHBIM Yy37aM. OCOOEHHOCTH MOCTPOECHHUS
JMarpaMMbl pa3BepTHIBaHUS OYIIyT PACCMOTPEHBI B CIIeTyIOLIEH Ii1aBe.

dopma npeacTaBieHus pe3yabTaTa:

[TocTpoeHHbIE AUArpaMMBbI, OTYET O padoTe.

Kpurepumn oneHku:

Oyenka «omauyHoy gvicmasisiemcs: padoTa BBIIIOJHEHA MOJHOCTHIO, 0€3 OMMO0K, clieiaH U
C/IaH OTYeT.
Oyenka «xopouio» evlcmagnsemcs: padoTa BBIIIOJIHEHA TOJTHOCTHIO, C HE3HAYUTEIHHBIMU
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OIMOKaMH WU HETOYHOCTAMU, CACTIAH U CAaH OTYCT.
OquKa ((y006ﬂ€M60pum€]ZbH0)) 8blCmAaeIslemcs. pa60Ta BBITIOJIHCEHA HE IMOJHOCTBIO, CO
HE3HAYUTEJIbHBIMH OILIMOKaMUHIN HETOYHOCTAMHU, OTUET HE CACIaH UJIK CACTIaH YaCTUYHO.
OL;@HKCZ «HeydoeﬂemeopumeﬂbHo» 6bICMABNAECMCA. pa60Ta HC BBIIIOJIHCHA.
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JlabopaTopHoe 3ansitue Ne 5 IlocTpoenne fuarpaMMbl IOTOKOB JaHHBIX H TeHepanusi Koaa

Iesb: 03HAKOMUTBCS C METOJIOJIOTUEH MOJIETMPOBAHMS THArpaMMbl ITOTOKOB JAHHBIX U Ha
ocHOBe s3b1ka UML

Beinosinus padory, Bel Oyaere:

YMETB!

- V1. ocymecTBIsATh MOCTAHOBKY 33124 110 00paboTKe HH(pOpMAIHH;

- V2. npoBOauTh aHAIU3 NPEAMETHOM 00nacTu;

- ¥Y3. ocymecTBIATh BBIOOP MOJENU U CPEJICTBA OCTPOCHUS MHPOPMALIMOHHONW CUCTEMBI U
IIPOrPaMMHBIX CPEJICTB.

MarepunanbHoe obecrieyeHue:
IlepcoHANIBHBIN KOMIIBIOTED
3ananne:
1. O3HakoMHTbBCS C TEOPETUUYECKUM MATEPUAIIOM.
2. O3HaKOMHTbCS C METOJ0JIOIHel OCTPOCHUS AUarpaMMbl TIOTOKOB JTAaHHBIX
3. BBINOTHHUTH TOCTPOCHHE TUATPAMMBI TIOTOKOB TaHHBIX.
4. CpaiiTe BHIIOTHEHHYIO paboTy.
Ilopsinok BbINOJIHEHHUS PadOTHI:
1. V3yuuTh TEOPETUYECKYIO HHPOPMALIHIO.
2. Ha ocHOBe NpUBEACHHBIX NMPHUMEPOB PACCMOTPETh OCHOBHBIC NMPUHIIUITBI MOCTPOCHHS
JuarpamMmbl IOTOKOB.
3. Ilo BapmaHTy 3aJaHus TIOCTPOHWTH JWArpaMMy IIOTOKOB JUIS COOTBETCTBYIOIIEH
MH(POPMAIIMOHHOMN CUCTEMBI.
B snextponHOM Buae 0hopMUTE KPaTKUI OTUYET O BBHIIOJHEHHOU padoTe.
Cnatb BBINOJIHEHHYIO paboTy.

ok~

Xox padoThI:

Mopenbs cucTteMbl B JAvarpaMMe MOTOKOB JaHHBIX MPEJICTABIsAECTCA B BHUIE HEKOTOPOM
I/IH(i)OpMaIII/IOHHOI\/'I MOJCIN, OCHOBHBIMU KOMIIOHCEHTaMU KOTOpOI\/'I SABJIAKOTCS paanque IIOTOKH
JaHHBIX, KOTOpBIE MEpeHOCIT WHGOPMAILMI0O OT OJHOM mojacucTeMbl K Apyroil. Kaxkmas wus
IIOACUCTEM BBIIIOJIHSACT onpeneneHHHe Hp€O6pa3OBaHI/I$[ BXOJHOT'O IIOTOKAa OJAHHBIX H nepenaeT
pe3ynbTaThl 00paboTKH HH(GOPMAIIMU B BUAE MOTOKOB JAHHBIX JIJIS IPYTHX MOJACUCTEM.

OCHOBHLIMH KOMITIOHCHTAMHU I[HarpaMM IIOTOKOB JAHHBIX ABJIAKOTCA:

1. BHeWIHUE CYIIHOCTH

2. HAKOIHTEH JIAHHBIX WU XPaHIITUIIA
3. mporecchl

4. TIOTOKH IaHHBIX

5. CHCTEMBI/TIOACUCTEMBL

BHemHss CcymIHOCTB MpencTaBisieT co0oOM MaTepHuaabHBIM OOBEKT WM (DU3HUECKOE JIUIIO,
KOTOpBIE MOTYT BBICTYINAaTh B KadecTBE MCTOYHHMKA WIM NpUEeMHHMKa MHpopmauuu. OmnpenenecHue
HEKOTOpOro OOBEKTa WJIM CHCTEMbl B KaueCTBE BHEIIHEH CYIIHOCTH HE SBISETCS CTPOro
(uKCUPOBaHHBIM. XOTSI BHELIHSSI CYIIHOCTh HAaXOAMTCS 3a IMpeJieslaMd TpaHMIl paccMaTpuBaeMoOn
CUCTEMBbI, B IIpollecce JAajbHEHIIero aHaiu3a HEKOTOpble BHEUIHUE CYIIHOCTH MOTYT OBITh
IIEPEHECEHBbl BHYTPh AMAarpamMMmbl MOJENHU cUcTeMbl. C Ipyrod CTOPOHBI, OTIENbHBIE MPOLECCHI
MOTYT OBbIThb BBIHECEHBI 3a MpeAeNbl JuarpaMMbl U MPEACTaBICHbl KaK BHEIIHHWE CYLI[HOCTH.
IIpumMepaMu BHEIIHUX CYIIHOCTEH MOTYT CIYKUTb: KJIMEHTBl OpraHU3allM, 3aKa34uKH, IEPCOHal,
MTOCTaBLIUKH.

BremHsis cymHOCTh 0003HaYaeTCst MPSMOYTOJIBHUKOM C T€HBIO (puc. 2.15), BHYTpH KOTOPOTO
yKkaspiBaeTcss ee wums. Ilpy 3TOM B KadyecTBe MMEHUM PEKOMEHIYETCSl HCIOJIb30BaTh
CYLIECTBUTEILHOE B HMEHUTEIBHOM Majexe. MHorna BHENIHIOI CYIIHOCTh HA3bIBAIOT TaKXKe
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TEPMUHATOPOM.

k!

EHELLUHEN CYLWIHOCTH

Puc. 1 N3oOpaxeHue BHENIHEHN CYITHOCTH HA JUAarpaMMe MOTOKOB JaHHBIX

HaxonuTenb JaHHBIX WIM XpaHWJIMILE NPEACTaBiIsAeT cCOO0H aOCTpaKTHOE YCTPOMCTBO WM
croco0 XpaHeHHsT MHpOpMaluu, nepememiaeMoil Mexay mpoueccamu. [Ipennonaraercs, uTo
JaHHbIE MOXXHO B JIFOOOH MOMEHT ITOMECTHTHh B HAKOIMTENIb M Yepe3 HEKOTOPOEe BpeMs H3BIICYb,
npuyeM (pU3NYecKue CrocoObl MOMENEHHUs M U3BJICUEHUS JaHHBIX MOTYT OBbITh NPOU3BOJIbHBIMH.
Haxonurenb gaHHBIX MOXET OBITh (PM3UYECKH PEANTH30BaH Pa3IMYHBIMHU crioco0amu, HO Hanbosee
4acTO MPEANOoJIaraeTcsi €ro peaju3anuss B DSJICKTPOHHOM BHUJIE Ha MAarHUTHBIX HOCHUTESIX.
Haxonurenb JaHHBIX HA JUarpamMMe MOTOKOB JAHHBIX M300pakaeTcsi MPSMOYTOJbHUKOM C ABYMS
nossimu (puc. 2). IlepBoe mose ciayXuT A yKa3aHUs HOMEpa WIM UICHTU(UKATOpa HAKOIUTENs,
KOTOpbIM HauumHaercss ¢ OykBbl "D". Bropoe moine ciayxuT mig ykazaHus umeHu. llpu stom B
KayecTBe HMMEHHM HaKONMTENs pPEKOMEHAYeTCS HCIOJb30BaTh CYLIECTBUTENIBHOE, KOTOPOE
XapaKTepu3yeT Croco0 XpaHEHUs] COOTBETCTBYIOIIECH WH(POPMAIIHH.

|~ | None UMEeHW HAKONUTENA

MNone HoMmepa A
HaKoNUTENA

Puc. 2 306paxeHue HaKOMUTENSI HA JUarpaMMe MOTOKOB ITaHHBIX

[Tpouecc mnpeacrasisieT coO0OW COBOKYINHOCTh OIEpaluil [0 IPeoOpa30BaHUIO BXOJHBIX
IIOTOKOB JJAHHBIX B BBIXOJIHBIE B COOTBETCTBUHU C OIPEEICHHBIM aJITOPUTMOM HJIM MPABUIIOM. XOTs
¢bu3nveckn TpoIecc MOXKET OBITh pealn30BaH pa3IMYHBIMU  CIIOCOO0aMH, HamOoiee dYacTo
NoJIpa3yMeBaeTcsl IporpaMMHasi peanusauus nporecca. [Ipouecc Ha auarpamMme MOTOKOB JAaHHBIX
n300paxkaeTcsi NpSIMOYTOJIBHUKOM C 3aKpYTJI€HHBIMU BeplIMHamu (puc. 3), pa3feleHHbIM Ha TpH
CeKIIMM WM TOJs TOPU3OHTANbHBIMU JMHUsAMHU. Ilone Homepa mpomecca CIyXHT JUIs
UACHTUUKAIMKA TIOoceqHero. B cpeaneM mose ykassiBaeTcsi MMs Tporiecca. B kadecTBe MMeHH
PEKOMEH/JI0BAaHO  HCIIOJIb30BaTh IJ1aroj B HEOMNpeleleHHoW ¢opme ¢  HEoOXOIUMBIMU
nonoaHeHusAMU. HuxHee none cogep kUT yka3aHue Ha Cnocod (pu3nueckoi peannsannu npouecca.

Mone Homepa npouecca

Mone umenn npouecca

Mone umenu pusuyeckoi
peanusauumu npouecca

Puc. 3 U300paxenue nporecca Ha JuarpaMMe MOTOKOB JTaHHBIX
HNupopmaninoHHasi MOIENIb CUCTEMBI CTPOUTCSA KaK HEKOTOpAasl Mepapxuueckas CXxema B BUJIE
TaK Ha3bIBA€MOW KOHTEKCTHOW AMAarpaMMbl, Ha KOTOPOHW HCXOAHAs MOJEJb I0CJIEI0BATEIbHO
IPEJCTABIsACTCd B BHJE MOJENIM IIOJCHCTEM COOTBETCTBYIOIUX IPOLECCOB IPeoOpa3oBaHUs
nanHbIX. [Ipu 3TOM mozacucTemMa WM cucteMa Ha KOHTeKcTHOU nuarpamMe DFD u3o0pakaercs Tak
e, KaK U MPOIecC — MPSAMOYTOJIbHUKOM C 3aKPYTJICHHBIMU BepiInHamu (puc. 4).
- \

Mone HOMepa NoACHCTEMEI

Mone umeHu NoACUCTEMEI

Mone WMeHW NPOEKTUPOELLMKA

noacUCTEMEI
. /

Puc. 4. 300pakeHre nocUcTEMBbl Ha AUarpaMMe OTOKOB JTaHHBIX
[Torox naHHBIX OMpenaessieT KaueCTBEHHBIH XapakTep WH(pOpMalMu, TeperaBacMoi uepes
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HEKOTOPOE COCOUHEHHE OT HCTOYHMKA K IPUEMHHKY. PealbHBIM IOTOK JAHHBIX MOXKET
nepeaaBaTbCsi MO CETH MEXAY JBYMs KOMIBIOTEpAaMH WM JIOOBIM JPYyTUM  CIIOCOOOM,
JIOITyCKAIOIUM U3BJIEUCHHUE JaHHBIX M UX BOCCTaHOBIJIEHHE B TpeOyeMoM ¢opmare. I[loTok qaHHBIX
Ha JuarpaMme n300pakaeTcs JIMHUEH CO CTPEeNKOH Ha OJHOM U3 €€ KOHILIOB, IIPU 3TOM CTpeJIKa

[IOKa3bIBAa€T HANpaBJIEHUE OTOKA AaHHBIX. KaXkblil MOTOK JaHHBIX UMEET CBOE COOCTBEHHOE UM,
OTPaXKAIOILEE €r0 COACPIKAaHUE.

Taxkum oOpa3oMm, nHGOpPMALMOHHASA MOJEIb CUCTEMbI CTPOUTCS B BUJAE AMArpaMM IOTOKOB
JaHHBIX, KOTOpBIE Ipa)UuecKy MPEACTABIAIOTCA C UCIOIb30BAHUEM COOTBETCTBYIOLIEH CHCTEMBI
o0o3HaueHui. B kauecTBe mnpuMmepa paccCMOTPUM YIPOIUEHHYIO MOJEb Ipolecca IMOJyYeHHs
HEKOTOPOH CyMMBbI HAJIWYHBIMH 10 KPEAWTHOH KapTOuyke KIMEeHTOM OaHka. BaemHumun
CYIIHOCTSIMU JAaHHOTO ITPUMEpA ABJISAIOTCS KIMEHT OaHKa M, BO3MOKHO, CITyXalluil 0aHKa, KOTOPBIH
KOHTPOJIMPYET MpoIecc OOCTYXHBaHHUSA KIMEHTOB. HakomuTenem HaHHBIX MOXET ObITh 0asza
JAHHBIX O COCTOSIHUU CUETOB OTJIEJIbHBIX KJIMEHTOB OaHka. OTJelbHbIE TOTOKU JJAHHBIX OTPAXKaroT
XapakTep TepenaBaeMold HMH(POpPMALUH, HEOOXOAWMOW MJisi OOCITY)XKMBaHHS KIWEHTa OaHKa.
CooTBeTcTBYIOIIAs MOAEIb Ul JAHHOTO IpUMepa MOXKET OBbITh MpeACTaBICHA B BUJE AUArpPaMMbl

MMOTOKOB JJaHHBIX (pHC. 5).
NaHHeE 0 KpeaMTHOR
KAPTONKS
KATEHTS 11

Coobuienune o ssinave
CYMM HAMMIHEIMN

Chywauimi
GERTE]

Kanenr

Cymma Mporokon
Bamka 4 P

HANMNHBIMA obic NYxNH-
Buiaars xanenry BannA
CYyMMY

HEANNHBIMI

TepMmunan Danka
(GarkomaT)

3anpoc 0 COCTOAHMM Dannee no
TEKYWT0 CHETa TEKYWEMY CNETY
KNHEHR KAMenTa

[ 0 [ Baza AaHHLIX CYRTOR

Puc. 5. HpHMep AuarpaMMbl IIOTOKOB JaHHBIXJIA IIPpOHECCa MOJIYYCHUA HCKOTOpOﬁ CYMMBI
HaJIUYHBIMU I10 erI[PITHOfI KapTO4Ke

®opma npeacTaBIeHus pe3ybTara:
[TocTpoeHHbIe quarpamMmsl, OTYET O padboTe.

Kpurepun ouenku:

Oyenka «omauunoy @vlcmasisemcsi: padoTa BBIIIOIHEHA MOJIHOCTbI0, 0€3 OIMOO0K, ClIeNaH ’
CHIaH OTYeT.

Oyenka «xopouioy evicmasnsiemcs: pad0Ta BBIIIOJIHEHA [TOJHOCThIO, C HE3HAUYUTEIbHBIMU
OLIMOKAaMHU MJIM HETOYHOCTSIMM, C/I€TIaH U CIaH OTYeT.

Oyenka «y0oenemeopumenvbHo» gblcmasisemcs: padoTa BBIIOIHEHA HE MOJIHOCTBIO, CO
HE3HAYUTEJIbHBIMU OIIMOKaMHUIIIN HETOYHOCTSIMH, OTYET HE CIENIaH WIIH cJeslaH YaCTUYHO.

Oyenka «Hey0081emsopumenbHoy ebicmasisiemcs: padoTa He BbIIIOJIHEHA.
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Tema 5.2.2. PazpatoTka u Moaupukanus MHPOPMAIMOHHBIX CHCTEM
JlaGoparopHoe 3ansiTue Ne 6 O00cHOBaHHE BHIOOPA TEXHUYECKUX CPEICTB.

Ilesib: 03HAKOMUTBLCSI C OCHOBHBIMU ITPUHIUIIAMU BBIOOPA TEXHUYECKUX CPEJICTB B Ipolecce
MPOEKTUPOBAHUS WH(POPMALMOHHON CHUCTEMBI; HAYYUTHCS OCYLIECTBISATH OOOCHOBAaHHE M BHIOOP
TEXHUYECKUX CPEICTB

BbinosinuB padory, Bl Oyaere:
YMETh:
- V2. npoBOauTh aHAIU3 NPEAMETHOM 00nacTu;
- Y0 01.01 pacnoznaBaTh 3ama4yy u/wim npodieMy B IpohecCHOHATHLHOM W/WIIH
COLIMaJIbHOMKOHTEKCTE;
- ¥3. ocyuiecTBIATh BEIOOP MOJEIU U CPEACTBA MOCTPOCHUS HH(GOPMALIMOHHON CHCTEMBI U
MIPOTPaMMHBIX CPEJICTB,;
- Yo 04.02 B3anMoIeliCTBOBATh C KOJUIETaMHU, PYKOBOJICTBOM, KJIIMEHTAMH B XOJI€
podecCHOHATLHOMICITeTLHOCTH;
MarepuanbHoe obecrneyeHue:
[TepcoHanbHBIN KOMIIBIOTED
3aganme:
1. O3HaKOMHTBHCS C TEOPETUUYECKUM MATEPUAIIOM.
2. PaccmoTtpeTh 3ajaHie, COCTaBUTh OMMCAHKE MTPEIMETHON 00IacTu
3. Co3garh JOKYMEHT OOOCHOBaHUS BEIOOpPAa TEXHUYECKUX CPEJICTB MO KOHKPETHOMY
3aJIaHUIO.
4. CpnaiiTe BBITIOJTHEHHYIO padoTy.
IMopsinok BLINOJTHEHHUS PAdOTHI:
1. M3yuuth TEOpETHUECKYIO HH(OPMALIHIO.
2. CocTaBUTh JOKYMEHT 0OOCHOBAHHS M BBIOOpPA TEXHUUYECKUX CPEJICTB AJIS HKCILTyaTaI[ui
WH()OPMAIIMOHHON CUCTEMBI TI0 KOHKPETHOMY 3aJIaHUIO.
3. CTpyKkTypa U cOCTaB JOKYMEHTA:
1) TlosHOE HANMEHOBAHHE CHCTEMBI.
2) llenu m Ha3HAYEHUE CUCTEMBI.
- B mensx ommcath OCHOBHBIE 1I€TTH, KOTOPBIE JOJDKHBI OBITh TOCTUTHYTHI B MpOIECCEe
IKCILTyaTaIl[il CHCTEMBI.
- B Ha3HaueHUM cuCcTEeMBI IPEICTAaBUTh NIEPEUCHB PEIIaeMbIX 33/1a4.
3) CtpyKTypa KOMILIEKCA TEXHUIECKHX CPEICTB.
- Onmcarh OCHOBHBIE PUHITUIIBI PA0OTHI CUCTEMBI, KOTOPHIE COCTABIISIOT TEXHUYECKYIO
OCHOBY €€ IKCILTyaTaIiu.
- CocTaBUTh NEpeYeHbh TEXHUYECKUX CPEJCTB, OOECTIEUMBAIOIINX (DYHKIIMOHUPOBAHHE
CUCTEMBEI.
4) OnucaHue CPEICTB BBIYUCIMTEIBHON TEXHUKU C YKa3aHHUEM Ha3HAUYCHUS U 0a30BBbIX
TEXHUYCCKHX XapPaKTEPHUCTHUK.
OneHnTh XapaKTepUCTUKU U CHEJaTh BBIOOP CPEACTB BBIYMCIUTENHHOW TEXHUKH, a
TaKKe armapaTypsl iepeiaun JaHHBIX. [IpHu olleHKe YIUTHIBATh CIICIYIOIIHe (haKTOPHI:
- COOTBETCTBHE OOOpYJOBaHUS TPEOOBAHUSAM, TMPEABIBIIEMBIM CHCTEMOH K
TEXHUYECKHUM U TIPOTPAMMHBIM CPEJICTBAM;
- CTOMMOCTh OOOPYAOBaHHUS, HAJIMUME TEXHUYECKOW TMOIJIEPKKH, HATU4he HA PHIHKE
CHEIUATUCTOB C HEOOXOAWMMBIM YpPOBHEM KBadU(UKAIMU I O0OCTy>KUBaHUS
obopynoBaHus
B snextporHOM BHie 0hOpMHUTE KPATKUH OTUET O BBHITTOJIHEHHOW padoTe.
4. Cnath BBHIIOJTHEHHYIO padoTy.
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Xoxa padoThl:

OO0yt cTpykTypy MHGOPMALMOHHONW CHCTEMbI MOKHO paccMaTpUBaTh KaK COBOKYIHOCTh
00eCTIeYNBAIOIIUX MOJICUCTEM: TEXHUUECKOW U MPOrPaMMHOM.

TexHu4veckoe odecnevyeHHue - 3TO KOMIUIEKC TEXHUYECKUX CPEACTB, NIPEAHA3HAYEHHBIX IS
SKCIUTyaTalliil MH(POPMALMOHHOW cucTeMbl. OCHOBHAsI CIOXHOCTb TPU BBIOOpE TEXHUYECKOTO
o0ecrnedeHus - 3TO TO, YTO CYIIECTBYET LB P MPSAMBIX U OOpPATHBIX CBSI3EH MEX]y cUCTeMaMu
TEXHUUYECKOTO M TEXHOJIOIMYECKOIro 00ecredeHus. JTO MPOSBISAETCS KaK BO BIMSHUM KOMILUIEKCA
anmnapaTHO-MPOTPAaMMHBIX CPEACTB Ha MPOEKTUPYEMbI TEXHOJOTMYECKHM IMpolecC, TaKk U B
00paTHOM BJIMSHUY TEXHOJIOTUYECKOTO MPOIIecca Ha anmapaTHO-IIPOrpaMMHOE 00ecTIeYeHHE.

Taxoke Ha BBIOOP KOMIUIEKCA TEXHUYECKHUX CPEJICTB Pa3pabOTaHHOM CHCTEMBI BIUSET HAOOP
(GyHKIMH, KOTOpBIE TOJKHA PEeau30BbIBAaTh CUCTEMa M METOJbl XpaHEHHUs MH(OpManuu. YUecTb
BCE XapaKTEPUCTUKU MPH BBHIOOPE TEXHHUUYECKUX CPEACTB MPAKTUYECKH HEBO3MOXXKHO. OIHAKO Ha
OCHOBE aHallu3a 3aJay, AJITOPUTMOB HX pEIICHHS, BXOJHBIX MOTOKOB HH(OpPMALUU MOKHO
OTIpeNIeNIUTh TPeOOBaHWS K HAO0OPY OCHOBHBIX TEXHHUYECKHUX XaPAKTEPUCTHK, OOECTCUMBAIOIINX
SKCILTyaTalMIO0 CUCTEMBI, U B JAJIbHEUILIEM COCTaBUTh NIEPEUYCHb TEXHUYECKUX CPE/ICTB.

B nepByro ouepeap g 3TUX LeNed NPOBOJUTCS AHAIW3 MPEIMETHOW 00JIacTH.
OrnpenenaroTcs UeNH CO3/1aHus U Ha3HAYEHUE CUCTEMBI.

Cpenu (GhakTopoB, BIHUSIONIUX HA BBIOOP TEXHUYECKOTO 00ECIeYeHUs, MOKHO BBIICIIUTD:

1. CoBmecTHMOCTh - ammapaTHass ¥ NPOrpaMMHasi COBMECTHMMOCTb CO CTaHIapTHBIMH
1aThopMamH.

2. CocraB TEXHOJIOTMYECKHMX OIepaluii BBOAA/BBIBOJA JaHHBIX (UCIOJIH30BAaHUE
CKaHHPYIOINX YCTPOKCTB, CIEIl. JaATYMKOB, TPa(QONOCTPOUTENCH, pa3IHIHBIX IPHBOIOB).

3. AnimapartHele TpeOoBaHUS HCIIOJIb3YEMOTr0 IPOrpaMMHOTO oOecrieyeHus.

4.9pronomudeckue TpeOoBaHUs (HampUMeEp, pa3pelaroiias CocoOOHOCTh U 4acTOTa
OOHOBJIEHUS U300paKEHNUS MOHUTOPA).

5. DxoHOMHUUYEecKHe (PakTOphI (OFOKETHOE OrpaHUYEHUE HA 3aKYIIKY TEXHUKH).

6. TexHonmornueckue TpedoBaHMs K noajepxke padots! ¢ JIBC (Hannune 1o oTcyTCcTBHE
CETEBBIX KOHTPOJUIEPOB, CTAHAAPT U TUII OIIEPKUBAEMOM CETH).

7. O6beMbl 00pabaThIBa€MBbIX JaHHBIX U TPEOOBAHUS K CKOPOCTH X 00paOOTKH.

Taxxke cpenu (akTOpoB JUIsi BBHIOOpAa TEXHUYECKOTO OOECIEUEHUsI CHUCTEMBI MOXKHO
NEPEeYUCIUTh: CTOMMOCTh MPHUOOPETEHUS TEXHUYECKHX CPEJICTB; CTOMMOCTb HCIIOJIb30BaHUS
TEXHUYECKUX CPEJCTB; HAJEKHOCTh TEXHUUYECKUX CPENICTB U CPOK CIIYKObI; yJ0OCTBO KOMILIEKCA
TEXHUYECKHUX CPEJICTB; MPOU3BOIUTEILHOCTD U ObicTposeiicTBue KTC u npyrue.

dopma npeacTaBiaeHUd pe3yJibTara:
Brimonnennas pabota, otdyer o padore.
Kpurepun ouenku:

Oyenka «OMIUYHOY BLICNAGIAEMCA: AaHANN3 NPEAMETHON OONacTH MO 3aJaHHI0 CHENaH MPaBUIbHO, JOKYMEHT
000OCHOBaHUSI W BBIOOpPA TEXHUYECKHUX CPEICTB BBIMIOJHEH [0 TpaBHIIaM, 3allOIHEH IOJIHOCThIO, O(QOpMIICH

T'paMOTHO, YUTCHbI BCC pa3a€jibl JOKYMCHTA, pa60Ta CllaHa MperogaBaTero.

Oyenka «xopowioy 6blcmagisdemcs: aHallu3 TPEIMETHON OO0JIacTH 10 3a/JaHWI0 CHAENaH MPaBWIBHO WU C
HE3HAYNTEIHHBIME HETOYHOCTSMHU, JOKYMEHT OOOCHOBAHHMS W BBIOOpAa TEXHHYECKHX CPEICTB BBHITIOIHEH TIO
npaBWiiaM, 3alloJJHEH HE MOJHOCTBI0, O(OpPMIIEH TPaMOTHO, YYTEHBI BCE pa3jeibl JOKyMEHTa, paboTa claHa

MperogaBaTciro

Oyenka «y0081emeopumenbHoy 6biCIAGIsAeCcs. aHaIu3 NPEAMETHON 00JacTu Mo 3aJaHHUI0 CHeNIaH C OLIMOKaMH,
JIOKYMEHT OOOCHOBAaHHUSI M BHIOOpa TEXHWYECKHUX CPEJICTB BBHIMOJHEH HE TIO MpaBHJIaM, 3alOJIHEH HE TIOJHOCTHIO,

oopmiieH 0e3rpaMOTHO, YYTEHBI HE BCE pa3/ielibl JOKYMEHTa, paboTa caHa Mpero1aBaTelio.
Oyenka «Heyo081emeopumenbHo» 6blCMasisiemcs: paboTa He BBITIOIHEHA.

64



JladoparopHoe 3ansTHe Ne / CTOUMOCTHAA OLIEHKA MPOEKTAa
Leab: 03HAKOMUTHCS C OCHOBHBIMH MPUHIIMIIAMH CTOMMOCTHON OLIEHKH ITPOEKTOB.

Beinosinus padory, Bel Oyaere:

YMETh:

- V2. 1poBOUTH aHAIHM3 IPEIMETHON 00J1aCTH;

- Yo 01.01 pacrio3HaBaTh 3a7a4y W/ Wid IpodiemMy B MpodhecCHOHAITHPHOM U/WUTH
COLIMAJILHOMKOHTEKCTC;

- Y0 04.02 B3auMoaeiCTBOBATh C KOJUJIEraMH, PYKOBOJICTBOM, KJIIMEHTaAaMHU B XOJI€
npodeccCHOHATLHOMICATeTLHOCTH;

MarepunanbHoe obecrieyeHue:
IlepcoHAIBHBIN KOMIIBIOTED
3ananne:
1. O3HakoMHTBCS C TEOPETUUYECKUM MAaTEPUAIIOM.
2. Paccmotperts 3a1anue.
3. Co3nmaTh JOKYMEHT BBIYHCIICHHSI CTOMMOCTHBIX OIICHOK IPOEKTA.
4. CpnaTb BBIIIOTHEHHYIO paboTy.
ITopsinok BbINOJIHEHUs padoOThI:

1. MBy4nTh TEOPETHUECKYIO HH(OPMAIIHIO.

2. CocTaBUTh JOKYMEHT CTOMMOCTHOM OLIEHKH CBOETO BapHaHTa IIPOEKTa MO0 METOJIaM CBEPXY
— BHH3 U TIAPAMETPHUYECKON OLIEHKH.

3. J1as1 CTOMMOCTHOHM OIIEHKH METOJIOM «CBEPXY-BHH3» HEOOXOJUMO COCTABHTH YKPYIHEHHYIO
OIICHKY BCEro makera paboT MO OJHOMY WM HECKOJBKMM MokazarensM (mo padoTawm,
UCTIOJHUTENAM U Ap.). JJaHHBII METO/ OLIEHKHU SIBJISIETCS MPEJBAPUTENILHBIM, T03TOMY IPH
OILIEHKE CTOMMOCTH OIEpaIiii MPOeKTa YacTO UCIIONB3YIOTCS HOpMaTuBbl. HopmMupoBatbes
MOXET CTOMMOCTb €AMHHIBI paboT, MOITOMY JUIs IOJCYeTa CTOMMOCTH OIEpaluu
Heo0X0IMMO 3HaTh U 00BEM paboOT Ha ONEPALIUH.

4. JIns CTOMMOCTHOM OLIEHKH METOJIOM «I1apaMEeTPUUYECKON OIIEHKH» HEOOXOIMMO BBIIEIHUTD B
IpoekTe Habop mapaMeTpoB, HU3MEHEHHE KOTOPBIX MOBIMSIET Ha OOIIYI0 CTOMMOCTH
IpoeKTa W  TOBJEYCT  MPONOPLHMOHAIBHOE €¢  U3MeHeHue.  MareMaTHuecKu
rapaMeTpuueckas MoJielb CTPOMTCS Ha OCHOBE OJIHOTO WJIM HECKOJBKHMX IapaMeTpoB.
O1LIeHKY CTOMMOCTH MOJKHO MOJYYHTh IOCJE TOTO KaK IOCTPOEHa MOJENb U BBEAEHBI
3HAYeHUs MapamMeTpoB. Eciau mnpu OlEeHKe HCHOJIb3YIOT MHOXECTBO HapaMeTpoB, TO
KaX/0My TapamMeTpy HeoOXOIMMO NpPUCBOUTH CBOM BeCOBOM K03()(UIHMEHT, U OLEHKa
CTOMMOCTH OyJI€T OCYIIECTBISATHCS COrNIACHO MHOTONIapaMeTPpUUECKO MOJIEIH.

CpaBHHTE MOIyYEHHBIE 110 2-M METO/1aM CTOMMOCTHBIE OIICHKH MTPOEKTA, C/IEIalTe BHIBO/I.

B snektpoHHOM B 0pOPMUTE KPATKHUM OTYET O BHIMOJIHEHHOMN padoTe.

7. CpaiiTe BBIIIOJIHEHHYIO PadoTYy.

oo

Xoxa padoThI:

O1eHKa MPOEKTa MOXKET BBIOIHATHCS C PA3TMYHBIMU LEISIMU:

- IPUHSTHS PEUICHUS O 1IEeTIECO00Pa3HOCTH MPOEKTa;

- CpaBHEHHS BapUaHTOB CHCTEM B IpoIlecce BHIOOPa;

- POBEJICHUS IEPETOBOPOB O CTOUMOCTHU IIPOEKTA;

- IJTAHUPOBAHUS PACXOJIOB HA MPOEKT aBTOMATH3AINH (OI0)KEeTHPOBAHHUE);

- KOHTPOJIs (PaKTUUECKHUX PACXOOB HA MPOCKT aBTOMATH3AIIHH.

OLIQHKa HpOQKTa MOKET BBIIIOJIHATBECA B HCCKOJBKUX HaHpaBJIeHI/ISIXZ KIIMCHTaMHU,
MTOCTaBITUKAMH PEIIEHUH U UHBECTOPAMH.

HpOCKT CUHUTACTCA yCHeH_IHbIM, €CJIn OH 3aBepmeH B yCTaHOBHCHHBIQ CpOKI/I, BBIIIOJIHEH B
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paMKax Oro/KeTa M B COOTBETCTBHHU C OXKUIaHHSIMH 3aKa3unKa.

praBHeHHe CTOUMOCTBIO TIPOCKTa OG’BCIII/IHSIGT MIpONLECCChbI, BbIIIOJHACMBIC B XOIC
IUIAHUPOBaHMs, pa3paboTKu OroKeTa W KOHTPOJUPOBAHHUS 3aTpaT H  00ECICYMBAIOIIUC
3aBepIlCHIE MPOCKTa B paMKaxX yTBep K aeHHOro Oropkera. K mpoiieccam yrpaBieHHsST CTOMMOCTBIO
OTHOCSITCS:

- CTOMMOCTHasI OI[EHKa — OIPE/IeICHUEe IPUMEPHON CTOMMOCTH PECypPCOB, HEOOXOAUMBIX IS
BBIMTOJHEHUS OTepallnil MPOEKTa;

- pa3paboTKa OroKeTa pacxo0B — CyMMHPOBaHHE OIIEHOK CTOMMOCTH OTAEIbHBIX ONeparui
WJIM TTAKETOB Pa0oT ¢ 1EeNbi0 popMupoBaHusi 0a30BOTO IJIaHA IO CTOUMOCTH,

- YIpaBJIEHHE CTOMMOCTBIO- BO3JCHCTBME Ha (HAKTOPbI, BBI3BIBAIOIINE OTKJIOHCHHUS I10
CTOUMOCTH, U YIIPABJICHUC U3MCHCHHUAMU 6IOIl)KeTa IMPOCKTA.

CTOMMOCTHasi OIICHKa - OTO TPOIECC YCTAHOBICHHUS CTOMMOCTH PECYpCOB IIPOEKTa,
OCHOBAHHBIM HA OMPEIEICHHBIX (PaKTax W MOMyIIeHHsX. JJis onpeneneHnss CTOMMOCTHOM OLEHKU
MPEX/Ie BCETO0 HEOOXOAUMO OMPEACTUTh MAKET ONepaInii), JUTUTEILHOCTD Onepanuii U TpedyemMble
pecypcenl. IIporiece OIEGHKHM W €ro pe3yibTaT B 3HAYMUTEIILHOW CTEINCHH 3aBHCAT OT TOYHOCTH
OITUCAHUS COJCPIKAHMSI, KaueCTBa TOCTYITHON HH(POPMAIIUH, OT CTaJUH ITPOCKTA.

Ha mponecc CTOMMOCTHOU OIICHKH OKAa3bIBAaIOT BJIMAHHC: BPEMS, OTBCACHHOC JJIAA IIPOBCACHUSA
OLICHMBAEMOH OIepalliu, OIBIT MEHEIKepa, HHCTPYMEHTHI OIICHUBAHUS, 3alaHHass TOYHOCTb.

OreHKa CTOMMOCTH MTPOEKTA HAYMHACTCS HA TIPEIPOSKTHOMN CTaINH (110 3aKJIFOUYCHUST KOHTPAKTA) U
BBITIOJTHSIETCS B TCUCHUE BCETO BPEMEHH BBIITOJIHCHUS MTPOSKTA.

Beiiensror cienyronye OieHKH CTOUMOCTH:

- OIICHKAa TOpsJKAa BEJIMYMHBI, HA MPEANPOSKTHOW CTaaUH IEPBOHAYAIBHO MOXKET
OIPENENIATLCS TOJBKO TOPSIOK BEJIWYMHBI CTOMMOCTH (TOYHOCTh OILICGHKH MOPsIKA
BEJIMYMHBI CTOMMOCTH TipoekTa ot (-50%) mo (+100%)).

- KOHIIeNTYyaJibHasl OICHKa (TOYHOCTh KOHIICTITYyaJdbHOW OIEHKW HAaXOIWTCS B MHTEpBaje (-
30%) - (+50%)).

- TpeIBapUTENIbHAs OLEHKA (TOYHOCThH MPEABAPUTEIHHON OLEHKU MPOEKTa KOJIeONIeTCs OT (-
20%) 1o (+30%)).

- OKOHYaTeJbHas oIleHKa (TOYHOCTh OT (-15%) 10 (+20%)) .

- KOHTpOJIbHAS OIICHKA (KOHTPOJIbHAsS OlleHKa MMeeT TOUHOCTh oT -10% 10 +15%).

Takum 00pa3oM, Kakaasl MOCIEAYIOIAs CTaus XU3HECHHOTO IMKJIA MPOEKTa MMeeT Oolee
TOYHYIO CTOUMOCTHYIO OIICHKY

CTOMMOCTHAsI OIICHKAa OOBIYHO BBIPAXKACTCS B CIUHHIIAX BAJIOTHI (IOJUIAPBI, PYOJIH U T. II.)
JUTSE 00JIETYeHUS CPAaBHEHUS ITPOCKTOB U ONIEPAINA BHYTPH TPOCKTA.

CTOMMOCTh TUIAaHOBBIX OIEpalMii OICHUBACTCS I BCEX PECYpPCOB, 3aJICHICTBOBAHHBIX B
npoekTe. K pecypcaMm OTHOCSITCSI, B YACTHOCTH, CHEIUAIUCTBI, 000pyaI0BaHue, TeaedOoHHasT CBS3b,
WuTepHeT, apeHJ0BaHHbIC TOMEIICHHUS, @ TAK)KE 0COOBIE CTaThU PACX0JI0B, HAIPUMED YUET YPOBHS
WHOISAIUN WA PACcX0JIbl HA HEMPEABUICHHBIC 00CTOSTEIIBCTBA.

Jliist Iporiecca OIeHKH CTOMMOCTH HE00XO0IUMO UMETh CIIEAYIOIINE BXOIHBIC TaHHBIE:

-DakTopel BHENIHEW cpeabl mnpeanpusatus. K ¢akTopaM BHEMIHEH Cpeabl OTHOCITCS
KOHBIOHKTYpa phIHKA, KOMMEpUecKkrne 0a3bl TaHHBIX M Mpalc-TUCThl. KOHBIOHKTYpa pBIHKA - 3TO
PBIHOK MH(OPMAIIMOHHBIX CHUCTEM, UX KOHKYpEHTHas (DYHKIIMOHAJILHOCTh, CTOMMOCTbD, YCIYTH Ha
BHEJpeHHE, conpoBoXxaeHne. Kommepueckne 0a3bl JaHHBIX M MPAC-ITHCTHI COACPHKAT CBEIEHHS O
KBJIU(HUKAIIMA W CTOMMOCTH TPYAOBBIX PECYpCOB, CTOMMOCTH BHEIPEHUS WH(POPMAIMOHHBIX
CHCTEM.

- AKTHBBI OpraHM3allMOHHOTO Tpoliecca - oduIManbHble W Heo(UIIHATbHBIC TPaBUIIA,
MpOIeTyphl U PYKOBOJACTBA TIO CTOMMOCTHOW OIlEHKE, MAOJOHBI CTOMMOCTHOW OIICHKH,
uHGpOpMAIIKs O CTOUMOCTH PaHEEe BBIMOJHEHHBIX IPOCKTOB.

- OnucaHue coaepKaHUs MPOEKTa CONEPKUT BaXHYI HH(DoOpManmuio o TpeOOBaHUSX,
OTPaHUYCHUSX U JOMYIICHUSAX TPOCKTa, KOTOPYKD HEOOXOIUMO YUYUTHIBATH IPH
CTOMMOCTHOMH OIICHKE.
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- Hepapxuueckas CTpyKTypa pabOT oOmnpeaensieT B3aMMOOTHOIICHHUS MEXIy BCEMH
3J€MEHTaMU MPOEKTa U pe3yIbTaTaMHu MPOEKTa.
- CnoBaps UCP conepxut moapooHoe onucanue paboTsl s Kaxkaoro 3nementa NCP.
- Ilnan ympaBieHUs MPOEKTOM - OOIIMHN TJIAH MEPONPUATHI 10 MCIIOTHEHUIO, MOHUTOPHUHTY
U KOHTPOJIIO HaJl MPOEKTOM, COJIEpKalllMid YyKa3aHUs W PYKOBOJACTBA IO COCTaBJICHUIO
IJIaHA VYIOPABJICHHUS CTOMMOCTBIO M KOHTPOJIO 32 €ro MCHOJIHEHHEM, a Takke
JIOTIOJTHUTEIIbHEIC TJIaHbL.
HNHCTpYyMeHTBI M METO/Ibl, HCIOJIb3YyeMble JIJIsl OLeHKH CTOUMOCTH
B 3aBHCHMOCTH OT CTaJiM MPOEKTa, HEOOXOIUMOM CTETICHH TOYHOCTH, BO3MOXKHBIX PACXO0B
U TPYJ03aTpaT MPUMEHSIOTCS Pa3IMYHbIC TUIIBI OLICHOK CTOUMOCTH:

1. Ouenka cBepxXy-BHHM3 TIPUMEHSETCS Ha pPAHHUX CTagusiX B  YCIOBUAX
HEJ0CTaTOYHOU MH(pOpManuu o0 mpoekTe. [I[poM3BOAUTCS TONBKO OJHA OIEHKA CTOMMOCTH BCETO
MIPOEKTa HAa CaMOM BEpXHEM ypoBHeE. Takas olleHKa He TpeOyeT MHOTO YCHIJIMI, HO UMEET HU3KYIO
TOYHOCTb.

2. OuneHka mno aHajJOoraM IIPEJICTaBIsET BHJ OLEHKH CBepXy-BHH3. [lpu s3TOM
UCTIONIB3YETCSl (paKTHYECKasi CTOMMOCTh paHee BBIMOJTHCHHBIX MPOCKTOB JUISI OICHKU TEKYIIETO
npoekTa. [Ipyn HATMYUK OYEeHB MMOX0XKEro MPOEKTa OIICHKA MOKET OBITh JIOBOJIBHO TOYHOM. Takoi
THUII OIEHKH MPUMEHSIETCS Ha JIF0OOM dTare )KU3HEHHOTo KA mpoekTa. OleHKa 1o aHaJioram He

TpeOyeT MHOTO YCHJIHMH MPU TapaHTUPOBAHHOW TOYHOCTH, OJHAKO HE BCErJa yJaaeTcs HalTH u
OTPENICTTUTh CXOXKHE MPOCKThI. TOYHOCTH OLIEHKH IO aHAJIOTHH Kojieonercs oT -30% mo +50%.
CroumocTh OAroTOBKM Takoi orieHKH cocTtanisiet 0,04%-0,15% ot obmmieit cromMocTH TIpoeKTa.

3. OueHka CHU3Y-BBepPX NPUMEHSCTCS Ha dTare MOJArOTOBKM 0a30BOTO IUTAHA MMPOCKTA
U (OPMUPOBAHUU KOHTPOJHHOW oleHkH. [Ipoliecc HaumHaeTcs ¢ OLEHKHU JAeTajeil MpoeKTa ¢
MOCIICAYIONUM CYMMHPOBAHHEM JETaIeH Ha HWTOTOBBIX YpOBHSAX. CTENEHb TOYHOCTH OICHKU
3aBUCHT OT ypoBHS netanu3zanuu MCP. Ouenka cHU3y-BBepX oOecrneyuBaeT TOYHOCTh OT +0,15/-
10% no +5%/-5%, HO mmeeT BbICOKyi0 cromMocTh (0T 0,45% o 2% ot obmieii cTonmMocTh
MPOEKTa) U MPOIOJKUTENEHOCTD.

4. Tlapamerpu4eckasi OleHKAa MPUMCHSICTCS HAa paHHHUX Tamax mnpoekra. [Ipomecc
napaMeTPUUecKOl OIEHKM COCTOUT B OMNpEAeNiEeHUH MapaMeTpoB OIIEHUBAEMOTO MPOEKTa,
KOTOpBIC HM3MEHSIOTCS IMPOMOPIUOHAIIEHO CTOMMOCTH TpOeKTa. Ha OCHOBaHWUHM OJHOTO WIH
HECKOJIbKUX TapaMeTpOB CO3/aeTCsl MaTeMaTudeckas MoJenb. Hanmpumep, B kadecTBe mapaMmerpa
pa3paboOTKH MPOrpaMMHOI0 0OeCTIeYeHHs] MOKET OBITh BBIOpaHAa CTOMMOCTH pPa3pabOTKU CTPOKU
koma. Jlng OIEHKHM CTOMMOCTH OOCJelOBaHUS MOXET OBbITh BBIOPAHO  KOJIUYECTBO
ABTOMATH3UPYEMBIX OW3Hec-TiporieccoB. Haubosee pacrnpocTpaHCHHBIM IMapaMEeTPOM OICHKHU
ctouMocTH IT-ipoekToB sBieTCS KOMTUYECTBO TpeOyemMoro paboyero BpeMEHH Ha BBITTOTHEHUE
omnepanuii (makera oneparnuii). [Ilpu TeCHON CBS3M MEXTY CTOMMOCTBIO U MTapaMeTpaMu MPOEKTa U
Py BO3MOXKHOCTH TOYHOTO HU3MEPEHHS MapaMeTPOB MOKHO YBEIMYUTh TOYHOCTH PACUETOB.
[IpenmyiiecTBO JaHHOTO METOMA: ISl OLIEHKH CTOMMOCTH MPOEKTa JTOCTaTOYHO 3HATh 'CTaBKH'
NPUBJIEKAaEMbIX PECYPCOB: HEJOCTATKOM sBIseTca HuU3Kass TOYHOCTh (-30%-1+50%). CtoumocTth
MOJITOTOBKH TapaMmeTpudeckoit omnenku coctapiisger 0,04%-0,45% ot o011ei CTOMMOCTH IMPOEKTa.

5.  KoHTpoJibHBIE OLEHKH TPEACTABIISIOT COOOW Pa3HOBUIHOCTH OIICHOK CHH3Y-BBEPX.
KoHTponbHass OIGHKa OCHOBaHA HAa NPHHIMWIE OoJiee JETABHON OICHKH CHH3Y-BBepX. [lpwm
OIICHKE 3aTpaT Ha paboThI MPOEKTa, KaK MPaBUIIO, OMPEICIIOT HaubosIee BEPOSTHOE 3HAUCHUE
3arpar, 3aTpaThl TPU OJIATONPHUATHBIX W HEOJAronmpHITHBIX OOCTOSATENBCTBAX, TO €CTh
ONTHUMHUCTUYECKYI0, TECCUMHUCTUYECKYI0 U Hambojee BEpOsSTHYI oOleHky. Jlus pacdera
MaTEeMAaTHYECKOTO OXKHJIAHUS W CPEAHCKBAJAPATUIHOTO OTKIOHCHHUS TPUMEHSIOT (OPMYJIBI,
KOTOpbIE NCIIOJB3YI0TCS B MeToauke PERT:

Marematiueckoe OXKUJaHHEe = [ONTHUMHUCTHYECKOE + MecCUMHCTHYeckoe + (4X Hambomee
BeposTHOE)]/6

CpenHekBaapaTUyHOE OTKJIOHEHHE = (TIECCUMHUCTHYECKOE - ONTUMHUCTHYECKoe)/ 6

KoHTpomnbHbIe OlleHKH 0071a/1al0T BBHICOKOW TOYHOCTBHIO, TPUMEHSIOTCS IS (DOPMHUPOBAHHS
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0a30BOro IJIaHA MPOEKTA, HO UX BBIIIOJIHEHUE MPOJOKUTEIIBHO U CTOUT JI0BOJIBHO 10POTO.

6. AHaIu3 NpeIoKeHMil MCHOJHUTeNell - O4YeHb MPOCTOH METOJ MPH YCIOBHUU
HAJINYMS UCIOJHUTENEH M NOAPAJHBIX OpPraHM3alUil, *KeJarollUX BHINOJIHUTH JAHHBIA 00beM
pabor. TexHuueckoe 3amaHue, TEHAEPHAas WIM MHAsg JOKYMEHTallMs pacchUlaeTcs IO
UCTIOJIHUTENIAM-TIPETEHIEHTaM C NPOChOON NPEJOCTaBUTh CBOM OLIEHKH CTOMMOCTHU (a 3a4acTyro
— U NIPOJOJDKUTENILHOCTH ) BBINOJIHEHUS JaHHBIX padoT.

BrIxoasb! npouecca CTOMMOCTHOM OLIEHKHU
OrneHka CTOMMOCTH OIEpaliM - KOJUYECTBEHHAs OLEHKA IIPUMEPHON CTOMMOCTH PECYPCOB,
HEOOXOAMMBIX JJIsl BBIMOJIHEHUS IUIAaHOBBIX omnepainuil. OHa MOXET NMPeloCTaBIATbCA B CHKATOU
¢dbopme unm pazBepHyTO. 3aTpaThl OLEHUBAIOTCS IO BCEM PECYpPCaM, UCIIOJIB30BAHHBIM B OLICHKE
CTOMMOCTH OIEPaLUH.
BcemomorarenbHple  JaHHBIE, Ha OCHOBAaHMM KOTOPHIX ObUIa MpPOHM3BEIEHA CTOMMOCTHAS
OLIEHKA, TOJDKHBI COJIepKaTh OMMCAHUE CoJIepKaHus padoT MPOEKTa AJIs IJIAHOBOW olepaluu:
e JIOKyMEHTALHMIO TOT'0, KaK OLIEHKA II0Jy4YCHa,
e JOKYMEHTALUIO 000 BCEX JOMYIIEHUSX, CIEIaHHBIX JUISl OLIEHKHU;
e JOKYMEHTaLUIO 000 BCEX OrpPaHUUYCHUSIX.

®opma npeacTaBIeHus pe3yJbTaTa:
BolnosniHeHHBIE pacyeThl, OTYET O padoTe.

Kputepun onenkmn:

Oyenka «omauyHo» 8blCMasisAemcs: — BbIIIOJHEHA CTOUMOCTHAs OLICHKA IPOEKTa ABYMS
METOAAaMH, COCTABIICH OTUET O paboTe, ClIeNaH aHaJIN3 TOJTYYEHHBIX pe3yabTaToB, padoTa craHa
IIpernoaBaTelio.

Oyenka «xopouio» 6blcmaesnsemcs. BHIIOJTHEHHAs! CTOMMOCTHAs OLIEHKA IPOEKTa IBYMsI
METOJIaMH COJEP’KUT HETOYHOCTH, COCTABIJIEH OTUYET O paboTe, C/IeJaH aHaJIU3 MOJIyY€HHBIX PEe3yIbTaToOB,
paloTa ciaHa MpernoaaBaTento.

Oyenka «y0061emeopumenbHo» 6blcmagiaemcs. BbIOTHEHHAs CTOUMOCTHAS OLIEHKA IPOEeKTa
JBYMSI METO/IaMH COJIEP>KUT OLIMOKH, OTYET O pabOTe COCTABJIEH HE MOJIHOCTBIO, CJIeNIaH aHaJIu3
MOJTyYEHHBIX PE3yJIbTaTOB, paboTa CAaHa MpenoJaBaTesio.

Oyenka «Hey0081emseopumenbHoy gblcmasisaemcs. padoTa He BHIIOIHEHA. .
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JladopaTopnoe 3ansiTue Ne 8 [locTpoeHue u 000CHOBaHHE MOJIeJIU MPOEKTA

I_[e.m,: O3HAaKOMHUTBECS C OCHOBHBIMH IIpHMHIOHUIIAMHU IIOCTPOCHUSA U 00oCHOBaHHE MOACIN
IMPOCKTA, HAYYHUTCS BBIIIOJIHATH ITIOCTPOCHHUEC MOACIIN IIPOCKTA.

Boinosinus padory, Bel Oyaere:

YMETh:

- V2. 1poBOIUTH aHAIHM3 IPEIMETHON 00J1aCTH;

- Y0 04.02 B3auMOJIeiiCTBOBATh C KOJUJIETAMH, PYKOBOJICTBOM, KIIMEHTaMH B XOJI€
npodeccCHOHATEHOMIEATeTLHOCTH;

- Y0 02.01 onpenensats 3aauu 1J1s MOMCKa HHPOpMAIIUH;

MarepuasibHoe o0ecriedeHue:
IlepcoHAIBHBIN KOMIIBIOTED
3aganue:
1. O3HakoMHTbCS C TEOPETUYECKUM MAaTEPUAIIOM.
2. BriOpatb MoJEIb KII CHCTEMBI JIJIs1 CBOETO BaPHAHTA.
3. CocTaBHUTb CXEMY K1l CUCTEMbI U OIIMCAHUE ITPOLIECCOB.
4. Co3paath OTYET O BHINIOJHEHHOMN padoTe.
5. CnaTb BBIIOTHEHHYIO PaboTy.
Ilopsinok BbINOJHEHHS PadOTHI:
1. V3yuuTh TEOPETUYECKYIO HHPOPMALIHIO.
BeiOpath MoOJenb >KM3HEHHOTO IMKJIAa IMPOEKTa MO0 CBOEMY BapHaHTy M OOOCHOBaTh CBOM
BEIOOD.
CocTaBuTh cXe€My MOJIEIH XK1 CUCTEMBI I10 CBOEMY 3a/IaHHUIO.
CocTaBuTh ONMCaHNE OCHOBHBIX ITPOLIECCOB BHIOPAHHOM CXEMbI )KM3HEHHOT'O IIUKJIA.
B snexTpoHHOM BHJIe 0()OpMHUTE KPAaTKUI OTYET O BHIIIOJHEHHOH padorTe.
CraiiTe BBIIIOJIHEHHYIO padoTy.

N

o ks W

Xoa paGoThI:

Kvi3HeHHBIN LMK MTHPOPMAIIMOHHON CUCTEMBI — MEPUOJ BPEMEHU, KOTOPBIH HAUMHAETCS C
MOMEHTa MpPHUHATUS pEIIeHUS O HEOOXOJUMOCTH CO3/aHUs HMH(OPMAIMOHHONW CHCTEMBI H
3aKaHYMBAETCS B MOMEHT €€ MOJHOr0 U3bATUS U3 IKCIUTyaTalluH.

[ToHsATHE >KM3HEHHOTO IMKJA SBISETCS OAHMM K3 0a30BBIX MOHATHH METOAOJIOTHH
MIPOEKTUPOBaHUSI MHPOPMAIIMOHHBIX CHCTEM. METO0J0Tusl MPOEKTUPOBAHUS HMH(OPMALMOHHBIX
CHCTEM OIKCBIBAET MPOLIECC CO3/IaHUS U CONPOBOXKICHUS CUCTEM B BUjE *HU3HEHHOTO 1ukia (OKLI)
UC, npexacrapnsis ero Kak HEKOTOPYIO IOCIEAOBATENbHOCTh CTAAMM M BBINOJHSIEMBIX HAa HUX
IIPOLIECCOB.

Jlns kakaoro aTama OINpenessioTcs COCTaB M IOCJIENOBATEIbHOCTh BBIMOJIHSAEMBIX padoT,
MoJIy4aeMble pe3yJbTaThl, METOJl U CPEJICTBA, HEOOXOIAMMBbIE ISl BBIIOJHEHUs paldoT, poiau U
OTBETCTBEHHOCTh YYaCTHHKOB W T.I. Takoe dopmanbHoe omnucanne JKI[ WMC mo3Bomsier
CIUJIAHMPOBAaTh M OPraHU30BAThH IMPOLECC KOJUIEKTUBHOW pa3pabOTKM M OOECNedYHuTh YIpaBieHHE
3TUM IIPOLIECCOM.

[TomHbIH )KU3HEHHBIN UK HH(OPMAIIMOHHON CUCTEMBI BKIIIOYAET B ce€0s1, KaK MPaBHIIO:

- CTpaTErun4ecKoe MIIaHNPOBAaHUE

- aHAJIU3

- IPOEKTUPOBAHHE

- peanu3aluo

- BHEIPEHUE

- DKCILTyaTalulo.

B o6miem cirydae )KM3HEHHBIN MK MOYKHO B CBOIO OU€pe/Ib pa3OUTh HA Pl CTaIUM.
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Craauu sxm3Hennoro nmukiaa MC

Craguss — yacth nponecca cozganua MC, orpannyeHHas omnpeneseHHbBIMH BpPEMEHHBIMU
paMKaMi W 3aKaHYMBAIOIIASACS BBIMYCKOM KOHKPETHOTO MPOJYKTa (MOjeNel, MporpaMMHBIX
KOMITOHCHTOB, JOKYMEHTAIIMH), OMPEISIIEMOT0 3aJaHHBIMU U JAHHOW CTaJuu TPEOOBAHHSIMMU.
CooTHollIeHHEe MEXIYy MpoleccaMd M CTAAUSIMH TaKXKe OINPEICISIETCS MCIOJIb3yeMOW MOJCIIbIO
skn3HenHoro nukia UC.

JKvizHeHHBII UK MHGOPMAITMOHHON CUCTEMBI MTOAPA3/ICISICTCS Ha YEThIPE CTAIUU, TPAHUIIBI
KOKIOW CTaguu ONpENeNIeHbl HEKOTOPhIMU MOMEHTAaMHU BpEMEHH, B KOTOpbIe HEO0OXOIUMO
MIPUHUMATH OMPE/CIICHHBIC KPUTUYCCKHUE PEIICHUs U, CIEIOBATEIBHO, JIOCTUTaTh OMPEIEICHHBIX
KJIFOUEBBIX EJIEH:

1) HavanpHasi ctamusi. YCTaHaBIUBAeTCsl 00J1aCTh MPUMEHCHUS CHCTEMbI W OMPEACISIOTCS
rpaHu4Hble yciaoBus. Jljigs 3TOoro HeoOXOIuMO HIACHTH(PHUIMPOBATH BCE BHEIIHUE OOBEKTHI, C
KOTOPBIMH JIOJDKHA B3aUMO/ICHCTBOBATH pa3padaThiBaeMasi CUCTEMa, U OTMPEICIIUTh XapaKTep ITOTO
B3aMMOJICHICTBUSL Ha BBICOKOM ypoBHe. Ha HauvanpHOW cTaguu WACHTUDUUIUPYIOTCS BCe
(YHKITMOHATTLHBIC BO3MOXXHOCTH CUCTEMBI U IMPOU3BOJIUTCS OTIMCAHUE HanOOJIee CYIICCTBCHHBIX U3
HUX.

2) Craaus yrouyneHus. Ha cTaguu yTOYHCHHS MPOBOAMTCS aHAIW3 MPHKIAIHONH 0011acTH,
paspabarbiBaeTCsl apXUTEKTypHasi OCHOBa MHGOPMAIMOHHON cucTeMbl. [Ipu mpuHATHH JHOOBIX
pElICHN, KacaloUIMXCsS apXUTEKTyphl CHUCTEMBI, HEOOXOJMMO TPHHHMATh BO BHHMAaHHC
pa3pabaTbiBaeMyl0 CHUCTEMY B LI€JIOM. JTO O3HA4yaeT, 4TO HEOOXOJMMO OMHcaTh OOJBUIMHCTBO
(YHKITMOHATBHBIX BO3MOXKHOCTEH CHCTEMBI W YYECTh B3aUMOCBSI3M MEXKIY OTICIBHBIMH €€
COCTaBISIOUIMMHU. B KOHIIE cTaguy YTOYHEHUS MPOBOAUTCSA AHAIMU3 APXUTEKTYPHBIX PEHICHUN U
CIOoCcO00B yCTpaHCHMSI TIIABHBIX (PaKTOPOB PUCKA B IPOCKTE.

3) Cramus koHCcTpynpoBaHus Ha cragun KOHCTpyHpOBaHHs pa3pabaThIBAETCS 3aKOHYCHHOE
W3JIee, TOTOBOE K Tiepenade Imojib3oBaTento. [lo OKOHUAHWUM JTOW CTaJWH ONpPEISISICTCS
paboTocnocoOHOCTh pa3pabOTaHHOTO POrPAMMHOTO OOECTIEUeHUSI.

4) Cramus mepeqayd B 9KcIutyaramnuto Ha craauu nepenaun B SKCILTyaTalldIo pa3pabOTaHHOE
MpOrpaMMHOE O0eCIeYeHUe IepeaaeTcs Toib3oBaTeNsiM. [Ipw dKcmTyaranuu  pa3paboTaHHOM
CUCTEMBI B PEAIbHBIX YCIOBUAX YacTO BO3HUKAIOT PAa3IMYHOTO POJia MPOOIEMbI, KOTOPbIE TPeOYIOT
JIOTIOJTHATEIBHBIX Pa0OT 0 BHECEHUIO KOPPEKTHUB B Pa3pabOTaHHBIN MPOAYKT. ITO, KaK MPABUIIO,
CBSI3aHO ¢ OOHapyKeHHEeM OIIMOOK M HelnopaboToK. B KoHIe cTaauu mepeaud B HKCILTyaTaIHIo
HE0OXO0IMMO ONIPEJICIIUTh, JOCTUTHYTHI TISJTA Pa3paOOTKH WU HET.

Moaenu JKU3HEHHOT0 UKJIA

Monens sxu3HeHHoro mukina MC — cTpykTypa, ompeaensiomas MOCIeI0BaTeIbHOCTh
BBITIOJTHEHUS. U B3aMMOCBSI3U TTPOIIECCOB, JICUCTBUN M 3a/7a4 HA MPOTSHKEHUHU KU3HEHHOTO ITHKJIA.
Mopnens >KM3HEHHOTO IMKJIa 3aBUCUT OT crnenuduku, macmTaba U CIO0XKHOCTH TMPOEKTa H
CHETM(PUKN YCTIOBHH, B KOTOPBIX CUCTEMA CO37aeTCs U (YHKITHOHUPYET.

Mopens XK1 C BximtodaeT B ceOsi:

- CTa/IVH,

- pe3ynbTaThl BBHIMOTHEHHS] PadOT Ha KaXAOW cTaauu (KJIIOYEBBIE COOBITHS — TOYKH
3aBepuIeHHs pabOT U MPUHATHUS PELICHH).

Mopenb JKU3HEHHOTO LUKIIA OTPaXKaeT Pa3IMYHbIe COCTOSIHHSI CUCTEMbI, HAYMHAsl ¢ MOMEHTA
BO3HHKHOBEHHS HEOOXO0aAMMOCTH B jaHHoW MC wm 3akaHYMBasi MOMEHTOM €€ ITOJIHOTO BBIXOJa U3
yIOTpeOIeHHUS.

Tunsl mogeJieii xxu3HeHHoro unkiaa UC

B nacTosiee BpeMsi H3BECTHBI M UCTIONB3YIOTCS CICAYIOIINE MOJIEIH KU3HEHHOTO [UKJIIA!

1) Kackannas mozaens (puc. 1) mpenycMarpuBaeT mociIe0BaTeIbHOE BEITIOJHEHHE BCEX
3TamnoB MpOEKTa B CTporo ¢ukcupoBaHHoM mopsake. [lepexox Ha cienyromuil 3Tam O3Ha4yaeT
MIOJIHOE 3aBepIleHNe padoT Ha MPEABIAYIIeM dTare.
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Puc. 1 KackamHast MoJienb Il CUCTEMBI.

2) [TosTamHas Mozenb C MPOMEKYTOYHBIM KOHTposeM (puc. 2). Paspaborka WC
BEJIETCSI UTEPAIUSAMU C IUKIAMH OOpAaTHOW CBSI3M MEXIYy dTanmamu. MeXdTalHbIe KOPPEKTUPOBKH
MO3BOJISIIOT YYUTHIBaTh PEAIbHO CYIIECTBYIOIIEE B3aMMOBIIMSHUE PE3YylIbTaTOB pa3padOTKU Ha
Pa3IMYHBIX dTalax; BPeMsl JKU3HU KKIOTO U3 ATAIOB PACTATUBACTCS Ha BECh IEPUO pa3pabOTKy.

OIMPOBOM e HEE

Puc. 2 [TostanHas MOJENb Il CUCTEMBI.

3) CnupansHas monens (puc. 3). Ha kakaom BUTKE CUpaNId BBIMOJIHSIETCS CO3JaHUE
OuYepeHON BEepCHM MPOAYKTA, YTOUHSIOTCA TpeOOBaHMs MPOEKTa, OMpeNesieTcss ero KauecTBo, U
IJIAHUPYIOTCST paboThl creayromiero BuTka. Oco0oe BHUMaHUE YACISIETCS HadalbHBIM dTanam
pa3paboTKu - aHaNM3y U MPOCKTHPOBAHHIO, T/I€ PEATU3yeMOCTh TEX WM HMHBIX TEXHUYECKHX
pelieHni mpoBepsieTcst U 000CHOBBIBAECTCS MOCPECTBOM CO3aHUSI MPOTOTHUIIOB (MaKETUPOBAHUS).

\ Onpanenewne

: Tpeloaiwmi
\

Bc(r.lu 1 /
o Bepons 2

Bc.p,m 3

ﬂmcxm;)(man»o /

|
Peamuauun * K *
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»,’_’

Winrerpagmn

Puc. 3. CriupanbHast MOJISINb I CHCTEMBI.

JlocToMHCTBA M HEJIOCTATKHU Mo/iejel sku3HeHHoro nukiaa MC

Jlst pa3paboTKH MPOCTHIX MPUIOKEHHUH 3PPEKTUBHBIM SIBISIETCS KaCKaAHBIN crtoco6. B aTom
ciydyae wWHGOPMAIMOHHAsT CHCTEMa TMpEACTaBIsSeT Cco00M  enuHbld, (QYHKIUOHAIBHO U
MH(OPMAIIMOHHO He3aBHCUMBIN Onok. Kaknplil sTan 3aBepiaeTcs mocje MOJTHOTO BBHIOTHEHUS U
JOKYMEHTAIBHOTO O(GOPMIIEHUSI BCEX MPEAyCMOTPEHHBIX padoT. [l0J0KUTETHHBIMU CTOPOHAMHU
MIPUMEHEHHUS KaCKaHOTO MOAX0/1a SIBISIOTCS:

dbopMHUpOBaHHE HA KaXJIOM 3Tale 3aKOHYCHHOro Habopa MPOEKTHOW TOKYMEHTAIWH,

OTBEYAIOIINN KPUTEPHUAM MOJHOTHI U COTJIACOBAHHOCTH;

- BBITOJHSEMBIE B JIOTUYECKOW IMOCIIEIOBATEILHOCTH ATAlbl padOT MO3BOJISIOT TJIAHUPOBATH
CPOKH 3aBEpIICHHS BCEX padOT U COOTBETCTBYIOIINE 3aTPATHI.
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KackaaHblil moaxo/1 XopoIo 3apeKOMEHA0BaI ¢e0sl IPU MOCTPOEHUN OTHOCUTEIBHO IMPOCTHIX
HC, xorna B caMoM Hayaje pa3paboTKH MOXKHO AOCTATOYHO TOYHO U MOJIHO COPMYIHUPOBATH BCE
TpeOOBaHUs K CHCTEME.

OCHOBHBIM HEJIOCTATKOM 3TOTO IOJIXOJAA SBJSIETCS TO, YTO PeajbHBI IMPOLECC CO31aHUs
CHCTEMbl HUKOT/Ia IIOJHOCTBIO HE YKJIA/IbIBAETCS B TAKYIO J)KECTKYIO CXEMY, IOCTOSIHHO BO3HMKAET
noTpeOHOCTh B BO3BpaTe K MPEABLAYIIMM 3TalaM U YTOYHEHUH WJIM MEPECMOTPE paHee MPUHSITHIX
pELICHHUIA.

B pesynbrate peanbhsiil mpouecc co3ganusi MC okaszpiBaeTcss COOTBETCTBYIOIIUM MO3TAMTHOMN
MOJIEJIN C TPOMEXYTOUHBIM KOHTPOJIEM.

Crupanbnas moaens XK1 Obuta mpeioxkeHa IS MpeoI0JICHUs IEPEUUCIICHHBIX Tpooiem. Ha
JTanax aHajau3a MU MPOEKTHPOBAHUSA PEATM3YyEeMOCTh TEXHUYECKMX pELIEHMH U CTeleHb
YIIOBJIETBOPEHMS] MOTPEOHOCTEN 3aKa3uuKa IMPOBEPSETCS MYTEM CO3AaHUSA NMPOTOTUNOB. Kaxkibiii
BUTOK CIIUPAJIM COOTBETCTBYET CO3/aHUIO0 PabOTOCIIOCOOHOrO (pparMeHTa MM BEPCUU CHCTEMBI.
OTO MO3BOJSET YTOYHUTH TPEOOBaHUS, LIEJIM U XapaKTEPUCTUKU MPOEKTa, ONPEAEIUTh KaueCTBO
pa3paboTKH, CIUIAaHUPOBATh PabOTHI CIEAYIOLIEr0 BUTKA cupaid. TakuM oOpa3oM yriayOustoTces U
MOCTIeIOBATEIHHO KOHKPETH3UPYIOTCS JIETAIH MIPOSKTA M B pe3yJbTaTe BEIOMpPaeTCcsi 000CHOBAHHBIN
BapUaHT, KOTOPBIH YAOBJIETBOPSAET JEHCTBUTENBbHBIM TPEOOBAHUSAM 3aKa3yMKa M JIOBOJAUTCS [0
peasninzauuu. OcHOBHas mpobiieMa CHOUPAJIBHOTO LMKIJIA - OINpEAESieHUE MOMEHTa Iepexojia Ha
cleayomui stan. J[ns ee pelieHusl BBOJSATCS BPEMEHHbIE OTPAaHUYEHHs Ha KaKIbl U3 ITANoB
KU3HEHHOI0 1IMKJIA, U TEPEeX0]] OCYIIECTBISETCS B COOTBETCTBUM C IUIAHOM, JaXK€ €CIIM HE BCA
3alIaHUpOBaHHasi paboTa 3akoHuYeHa. IlnaHupoBaHHe MPOM3BOIUTCS HAa OCHOBE CTAaTUCTHYECKHX
JAHHBIX, IOJYYEHHBIX B MPEbIYIIUX IPOEKTAX, U JUYHOTO OIBITa Pa3pabOTUNKOB.

IIpoueccnl :kn3HeHHoro uukiaa UC

[Tponiecc ompenensieTcss Kak COBOKYIHOCTb B3aMMOCBSI3aHHBIX JIE€HCTBHH, IMpeoOpa3yrouux
BXOJIHbI€ JaHHbIE B BbIXOJHbIE. OmMcaHHWe KaXJOro Ipolecca BKIIOYaeT B ce0sd IepedyeHb
pelaeMbIX 3aJa4, HICXOJHBIX JaHHBIX U pe3yIbTaToB.

Bce nponecest XKL 1O nensitest Ha Tpu rpynmnbl:

1. OcHoBHBIE.

2. BcmomorarenbHbIe POLIECCH )KU3HEHHOTO IIHKIIA.

3. Oprasu3zanoHHbIE TPOLECCHI KU3HEHHOTO LUKJIA.

1. K ocHOBHBIM mporieccaM *)U3HEHHOTO 1IUKJIa UC OTHOCSATCS:

- [Ipuobperenue (aelcTBUS U 331a4M 3aKa3zunka, npruodpetaromiero MC)

- IlocraBka (melicTBHS W 3aJaydl IOCTABIIMKA, KOTOPBIM CHa0XXaeT 3aKa3uuKa
IPOTPaMMHBIM IPOJAYKTOM HIIN YCITYTOil)

- Pazpaborka (melicTBUS W 3ajauyu, BbIIOJHSAEMbIE pa3paboTunkoM: cosaanue I10,
oopmiIeHre TPOEKTHON U HKCIUTyaTallMOHHON JOKYMEHTAIMH, TOJIrOTOBKA TECTOBBIX U y4EOHBIX
MaTepuasoB U T. [I.)

- Okcrutyatanus (IeficTBUA M 3a/a4M onepaTopa — OpraHu3allu, SKCIUTyaTHpYROIei
CUCTEMY)

- ComnpoBoskieHHE (IeHCTBUA U 3aJ1auHl, BHIIOJIHSIEMbIE COPOBOXKIAIOIIEH OpraHu3aluei,
TO €CTh CIIyXk00i compoBoxaeHus). ConpoBoxaeHne — BHeceHUH m3meHeHud B [1O B memsx
UCTIPABJIEHUS] OIIMOOK, TOBBIIICHUS NPOU3BOAMTENBHOCTH WM AJaNTalliM K W3MEHUBLIMMCS
YCJIOBHSIM paOOThI WU TPEOOBAHUSIM.

Cpenu OCHOBHBIX HPOIIECCOB XH3HEHHOTO LMKJIA HauOOJIBIIYI0 BaXXHOCTh MMEIOT TPH:
pa3paloTKa, 3KCITyaTalus U COIPOBOXKACHHUE.

Kaxip1ii mporiece xapakTepu3yeTcst orpe/IelIeHHbIMU 33/1a4aMU U METOJIaMH MX PEIICHU S,
MCXOJHBIMU JAHHBIMH, MTOJIYY€HHBIMH Ha MIPEIbIIYILEM ITAIle, U Pe3yIbTaTaMu.

1) Pa3paborka nH(pOPMAIIMOHHOW CHCTEMBI BKJIIOYAET B ceOsi BCe pabOThI MO CO3/IaHHIO
MH(POPMALIMOHHOTO IPOrpaMMHOI0 OOECHeueHUs] U €ro KOMIIOHEHTOB B COOTBETCTBUH C
3aJaHHBIME TpeOoBaHusAMHU. Pa3paboTka MHPOPMALIMOHHOTO MPOrPAMMHOI0 00ECIICUEHHUS TaKXKe
BKJIIOYAET: O(QOPMJICHHE MPOEKTHOW M IKCIUIYaTallMOHHOW JTOKYMEHTAllUH; MOArOTOBKY
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MaTepHajoB, HEOOXOAMMBIX I TECTUPOBAHHS pa3pabOTaHHBIX TPOTPAMMHBIX IPOTYKTOB;
pa3paboTKy MaTepualioB, HEOOXOAMMBIX JJIsi 00y4YeHus: nepcoHana. Pa3paboTka sSBIsSEeTCS OTHUM
U3 BRXHEUIIMX IMPOILECCOB KM3HCHHOTO NUKJIAa WH(GOPMAIIMOHHONH CHCTEMBI M, KaK IPAaBHIIO,
BKJIIIOYAaeT B ce0sl CTpaTerMyeckoe IUIAHUPOBAHME, AHAJIHM3, MPOEKTUPOBAHHWE M PpeaIU3aIUI0
(mMporpaMMHpOBaHUE).

2) DkcrutyaTanusi — OKCIUTyaTallMOHHBbIE — pabOThl  MOXKHO — MOJAPA3[eIuTh  Ha
MOJrOTOBUTENILHBIE M OCHOBHBIE. K MOATOTOBUTENEHBIM OTHOCATCS: KOH(MUTYpUpOBaHHE Oa3bl
JaHHBIX W paboumx MeCT NOJb30BaTeNel; oOecreueHre IMOIb30BaTeNIel IKCIUTYaTalluOHHON
JNOKYMEHTaIue, oOydeHue mnepcoHana. OCHOBHBIE SKCIUTyaTalldOHHBIE DPAa0OTHI BKIIOYAOT:
HETMOCPE/JICTBEHHO OKCIUTyaTalliio; JIOKAIU3alHI0 TpodJieM ¥ yCTpaHEHWE TMPUYMH HX
BO3HUKHOBEHUS; MOJU(MUKAIUIO MPOrPAMMHOTO OOECIICUCHHS;, TIOATOTOBKY NPEIIOKEHHUH TI0
COBEPIICHCTBOBAHUIO CHCTEMBI;, Pa3BUTHE U MOJICPHU3AINIO CHCTEMBI.

3) ConpoBoxaenue. Hanuure KBanu(UIIMPOBAHHOTO TEXHUYECKOTO OOCIYKHMBAaHHUS Ha
dTane JKCILTyaTalud WHPOPMAITMOHHON CHCTEMBI SIBJISICTCS HEOOXOIUMBIM YCIOBHUEM DPEIICHUS
MOCTABJICHHBIX TEpe]] HeW 3ajady, NpudYeM OMIMOKH OOCITY)XMBAIOIIET0 MEpCOHaia MOTYT
MPUBOJUTh K SIBHBIM WU CKPBITBIM (DMHAHCOBBIM IOTEPSM, COMOCTABUMBIM CO CTOUMOCTHIO
camoii uMH(pOpMaLMOHHOW cucTeMbl. (OCHOBHBIMHU MpEABAPUTEIBHBIMU  JIEHCTBUSAMH TIpU
MOJATOTOBKE K OpraHW3alliid TEXHHYECKOTO OOCTyXMBaHUS WH(OPMAIIMOHHOW  CHCTEMBI
SIBIISIIOTCSI:  BBIZICJICHHE Hau0OJiee OTBETCTBEHHBIX Y3JIOB CHCTEMBbI W OIPEICIICHUE JUIS HUX
KPUTHYHOCTH TIPOCTOS (3TO TO3BOJUT BBIICIUTh HAWMOONEe KPUTUYHBIC COCTABJISIOIINC
UHQPOPMAIIMOHHON CHUCTEMbl M ONTHMHU3UPOBATH PACHPEACICHHE PECYPCOB ISl TEXHHYECKOTO
OOCITy’>)KMBaHUs); OMNpEIeNieHHE 33aJad TEXHUYECKOTO OOCTYy)KMBAaHHMS W HUX pa3ieiicHHe Ha
BHYTPCHHHUE, pellaeMble CHJIAMH OOCIY>KHBAIONICTO IMOAPA3JCICHHs], ¥ BHEIIHUE, peIIacMbIe
CHCIUAIM3UPOBAHHBIMUA CEPBUCHBIMU OpPTaHHU3AIUsIMU (TaKUM 00pa3oM IMPOHM3BOJAUTCS YETKOE
ompefieNieHue Kpyra HUCHONHSAEMBIX (YHKIUH W pa3JelieHne OTBETCTBEHHOCTH); IMPOBEACHUE
aHAJIM3a WMEIONINXCS BHYTPCHHHX W BHEIIHUX PECYpCOB, HEOOXOIUMBIX JUISl OPTaHU3AIHN
TEXHUUYECKOTO OOCTY)XMBaHUS B paMKaX OMNHCAHHBIX 3a/ad M pa3JelieHus KOMIETEHIINH
(OCHOBHBIC KPUTECPUH IS aHAIHM3A: HATMYINE TapaHTUX HA 000pYIOBAaHUE, COCTOSTHIE PEMOHTHOTO
donnma, kBanM@UKAIUS TMEpCOHana); TMOATOTOBKA IUJaHA OPTaHM3AIMM  TEXHHYECKOTO
00CITyXKMBaHUS, B KOTOPOM HEOOXOJMMO ONPEACITUTE ITAIBl UCTIOTHICMBIX JEHCTBUN, CPOKU HUX
WCTIOJTHEHU S, 3aTPaThl HA 3TaNaxX, OTBETCTBEHHOCTh UCTIOTHUTEIEH.

2. K BcmoMorarenbHBIM IpoIleccaM OTHOCSITCS:

JOKYMEHTHUPOBaHUE,  yIpaBieHHe  KoHurypamuet,  obecreyeHue Ka4yecTBa,

BepHU(UKAIUS, aTTECTAIUS U JIp.
3. K opranuzanuoHHBIM MpoIeccamM OTHOCSATCS:
yIpaBJIeHUE, CO3/1aHue HHPPACTPYKTYPHI, YCOBEPIICHCTBOBAHHE, OOyUCHHUE U JIp.

dopma npeacTaBJieHus pe3yabTaTa:
BrimonHenHoe 3aganue, oTyer o padore.

Kpurepun ouenku:

Oyenxa «Omau4Hoy» 6blcMassemcs:. BbIOpaHHask MOJIEINb K1 CHCTEMbl 00OCHOBaHA Ha OCHOBE
aHasn3a rnpoekta. CocTaBlIeHHasl CXeMa XK1 IPABUJIbHAS U COAEPIKUT BCe IeMEHThI. COCTaBIeHO
IPaMOTHOE U TOJIHOE ONKCAHKE MPOIIECCOB XKII BRIOPAaHHOMN CXeMbl, paboTa c1aHa MpenoaaBaTeio.

Oyenka «xopouio» gvicmasisiemcs. BBIOpaHHast MOJIEIb XK1 CUCTEMbI 0O0OCHOBAHA Ha
OCHOBE aHaym3a MpoekTa. CoCTaBIEHHAs CXEMa XK1 HE COBCEM TOYHAs UIIU COACPKUT HE BCE
ssieMeHThbl. COCTaBICHHOE OMMCAHUE MPOLIECCOB Il BEIOPAHHOM CXEMBI BBIMIOJIHEHO C
HE3HAuYUTEJIbHBIMU OIMOKaMu, padoTa c/iaHa MPEenoAaBaTeto

Oyenka «y0061emeopumenbHo» 8blCMAasIaencs: BbIOpaHHAs MOJIEINb K1 CUCTEMBI He
obocHoBaHa. CocTaBlIeHHas CXeMa XK1l He TOYHAs WM COAEPKUT He Bce 31eMeHThl. CocTaBlIeHHOE
OIKCaHKE MPOIIECCOB XKI| BHIOPAHHOI CXEMBI BHITIOJIHEHO CO 3HAYUTEIBHBIMH OIINOKaMH, paboTa
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C/IaHa MPEIIOAABATEIIIO.
Oyenka «Hey0081emeopumenbHo» blcmasisemcs: paboTa He BBITIOTHEHA.
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JladopaTopnoe 3ansiTue Ne 9 IlpoexTrpoBanue u pa3padorka unTepgeiica nmojn3oBareisi

Lleab: O3HAKOMUTBCS C OCHOBHBIMH TpUHIMIAMU [IpoekTrpoBaHus W pa3pabOTKU
uHTepdeiica Mmonp30BaTenss MPOEKTa; MOJYYUTh MPAKTUYECKHE HABBIKH IO MPOSKTUPOBAHHUIO H
paszpaboTke uHTepdeiica.

BbinosinuB padory, Bl Oyaere:

ymembs:

- Y2, npoBOUTH aHAIHN3 IPEIMETHON 00J1aCTH;

- ¥9. paboTaTh ¢ UHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMALINH;
- Y0 02.01 onpenensats 3aauu 1J1s MOMCKa HHPOpMAIIUH;

MarepuasibHoe o0ecriedeHue:
IlepcoHAIBHBIN KOMIIBIOTED
3aganue:
1. O3HakoMHTBCS C TEOPETUYECKUM MATEPUATIOM.
2. BpIMonHATE 33/1aHUS B IPAKTUYECKON YaCTH PaOOTHI
3. CocTaBHTb B 3JIEKTPOHHOM BHJIE OTUET O padoTe.
4. Cpatb BBITIOJIHEHHYIO padoTy.
Ilopsinok BbINOJHEHHS PadOTHI:
1. M3yuuts TEOpETHUECKYIO HH(OPMALIHIO.
2. Chopmynupyiite 11eau pa3pabOTKH CUCTEMBI ISl CBOETO 3a/laHusl U HavyaJlbHbIE TPeOOBAHUS
K CHUCTEME.
3. Omnpenenure HyX/bl IOJIb30BATENIEH CUCTEMBI, U UX OKUIaHUS
4. Co3paiite mpoToTHN HHTep(delica ¢ MpeacTaBIeHUEM IOJHOTO MEepeuHs pa3fesioB /WU
BCEX CTPaHMI], UMEIOLIUXCS B CUCTEME.
5. B anexkrponHOM Bujie 0pOpMHUTE KPATKUIl OTUET O BHIMOJIHEHHOMN paboTe.
6. CnaiiTe BEIIOJHEHHYIO PaboTy.

Xoa paGoThI:
I'paduueckuit untepdeiic mnonw3osarens (GUI) mnpeacrasiaser coOoil  pa3HOBHIHOCTH
M0JIb30BaTEIbCKOI0 HMHTepQeiica, B KOTOPOM 3JEMEHThl HHTep(deiica (MEHIO, KHOMNKH, 3HAUKH,
CIHCKH W T. 1.), IPEJCTABJICHHBIEC IOJIb30BATENII0 HA DKPaHE, MCIIOJHEHBI B BHJIE Tpa@UUECKUX
M300pakeHHH.
OcHOBHOH 0OCOOEHHOCTBIO TpauuecKkoro HHTepdeiica sBiseTCS TO, YTO IOJB30BATENb C
MIOMOIIBI0 YCTPOMCTB BBOJA HMMEET MPOU3BOJIBHBIH KO BCEM BUIAMMBIM SKPAHHBIM OOBEKTaM,
SBIISTIOIIIMMCST dJIEeMEHTaMH HHTepdeiica W OCYIIeCTBISET HEMOCPEACTBEHHOE MaHUIYJINPOBAHUE
HMHU.
['padmueckuii uuTEepdeiic nonabp30BaTeNs ABISETCS YaCThIO MOJIb30BATENLCKOT0 HHTEpdEiica 1
oIpeJieNIAeT B3auMOCHCTBHUE € TI0Ib30BATENIEM Ha YPOBHE BU3YATTM3UPOBAHHON HH(OpMAIUH.
[TonnbIii UK pa3zpaboTku uHTEp(dEiica BKIIOYAET CISAYIOIINE dTaITbI:
Uccnenosanue
Co3maHue MoIb30BaTEILCKOTO CIICHAPHSI
Omnucanue CTpyKTYypbl HHTEpdeiica
[IporoTunupoBanue natepdeiica
Omnpenenenre CTUIMCTUKA
Co3nganne nu3aiH KOHICHIINU

. Pa3zpabotka

1. Ha »rame wuccinenoBaHusi TPOBOIUTCA cOOp WMH(pOpMAMU O TPOIYKTE, KIUEHTE, €ro
KOHKYPEHTaxX WM OJIM3KUX aHajorax, cOop CTaTUCTUKU HCIOJB30BaHUsS TEKyIlero mHrepdeiica,
aHaJiM3 yCTPOUCTB MPEAINoIaraéMoil 1eJIeBOr ayIUTOPUH.

NookrwbdPE
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OTOT JTam MoMoraeT MOHATh ISl KOro paspalaTbiBaeTcs MHTepdeic, ¢ KakuMu
OTrpaHUUYEHUSIMU CIIEYET €T0 JenaTh (pa3Mepbl 3KPaHOB, UHTEPAKTUBHOCTb) U T 1.

2. Co3aaHue MoJyib30BaTeIbCKOrO CLIEHApHs

Ha ocHoBe mpemocTaBieHHOro omucaHus padOThl MHTEpdeiica co3maeTcss CIUCOK 3amad
(moJIb30BaTENILCKUX CLIEHAPUEB), KOTOPHIE MOXKET BBINOJIHATH I0JIb30BATENb B paMKax HHTepdeiica.
Bce 3a1aun pacniuchIBalOTCS 10 aram, KOTOpble HEOOXOMMO MPEANIPUHATE ISl PEILICHHS 3a/a4u.

CocraBiieHHbIE CIUCKH IIAroB JJIs Ka)KI0M 3a7a4y MOMOTAIOT MOHATH /I MyTh JAJISl PelieHus
CIIMIIKOM JI0JIOT OTHOCHUTENBHO OCTAJIbHBIX 33Jay. OTall IM0JIb30BaTEIbCKUX CLIEHApUEB OOJIbIlE
BCEro MOJIXOIUT JIJIsl COKpAIlleHUs TyTH PeleHus 3a7a4 Moab30BaTelel B paMkax nntepdeiica.

3. Onucanue cTpykTypsl unTepdeiica. [lomyueHHbIi CIMCOK MIaroB Ha MPEAbLAYIIEM dTarle,
JIO)KUTCSL B OCHOBY CTPYKTyphl HHTepdeiica. Ompezensercs KOJIMYECTBO 3KPAHOB, UX KpaTKoe
COJIep’)KaHUE U MOJOXKEHHE B 00mel cTpykrype. OmnMcaHue CTPYKTYpbl BBIIOJIHSETCS B BUJE
UepapXUUECKON CXEMBI.

4. TlporoTunupoBanue uHTepdeiica. B O0NbIIMHCTBE Cily4aeB BBITOJIHSAIOT J1BA CXEMAaTUUHbBIX
MPOTOTHUIIA: YEPHOBOU 1 (PUHAIILHBIN.

UepHOBO MPOTOTHIT MPEACTABISET COOON CXEeMATHYHBIC W300paKEHUS SKPAHOB, CBSI3aHHBIC
Mexay coOoil. Ilpu uepHOBOM BapuaHTe Ha cXeMax H300pa)KeHbl 30HBI M OMHUCAHUS JTUX 30H.
Hamnpumep, cnicok HOBOCTEH MM LIAIIKa CauTa.

YepHOBOW IPOTOTHUI TOMOTaeT OoJiee HArJISAHO MOHATh Ha CKOJBKO OOBbEMHBIM OyJeT CaiT,
Kak MHOTO MH(opMaruu OyeT Ha KaXJOM 3KpaHe, KaKk MHOTO HY)KHO KJIMKaTbh, YTOOBI 100paThCs
710 HY>KHOM CTpaHHMIIBI.

@UHAIBHBIN NPOTOTUI, B KOTOPOM CXEMbI CTPAHMIL BCE €I€ OCTAIOTCSI CBA3AHHBIMH MEXIY
Ipyr OpYyroM, HO Ha CTpaHHIAX y»K€ BUIHBI BCE KHOIMKH, TEKCTHI, YeKOOKCHI, (JOPMBI U MPOYHE
JJIEMEHTHI.

B npororunmax mmanupyercs (YHKIMOHAN, pPACIONOXEHHE JJIEMEHTOB  CTPaHMIL
OTHOCUTEINLHO JIPYT Apyra 6e3 paccMoTpeHus: 0OpMIICHHUS.

5. Ompenenenne crunuctuku. llocne sTama uccienoBaHusl W MapayielbHO C ATalaMu
MIPOEKTUPOBAHMSI UJET ONpeieieHne Oyayeil CTUITMCTUKY HHTepdeiica.

Jlns BbIOOpa CTUIUCTHKU TOTOBATCS HECKOJIBKO HaOOpoB m3o00paxeHuit (moodboards). Dtu
HaOOpbl TMpPEACTaBICHbl CTPAHWUYKAMU CaWTOB, WJUIIOCTPALUMSAMHU, KHONKaMH, IIPUPTOBBIMU
KOMITO3UIUSIMU, CBSI3AHHBIMH MEXIy co00i cTunuctudecku. OIUH U3 3TUX HAOOPOB KOHEUHOM
WUTOTEe CTAHET OCHOBOW JM3aiiH KOHLIETIIUH.

6. Co3manue nu3aifH KoHIeNuuu. J(M3allH KOHIEMIMS TpuU3BaHa MOKa3aTh OGOpMIICHHE
caiiTa W JaTh TOHATH Oyaymmii BujJ Bcero cairta. OOBYHO KOHIENIHMs NpeacraBieHa 1—3
sKpaHamu uHTep¢eiica. Ecau peub uaer o caiite, To cTtapaemcs Noka3aTh BUJ OJHOW M TOW ke
CTpaHUIbI AJIs1 HECKOJIBKUX ycTpoicTB. Ecniu B mHTEpdelice mpennonaraeTcs aHMMalus Ha JKpaHe,
YUYacCTBYIOIIMX B KOHLEMIINH, TO IOKA3bIBAEM U €€.

7. Pa3paboTka. DT0 9Tal BKIOYAET B CEOs1 OCTaBIIUECS PAOOTHI MO CO3/IaHUI0, 0(OPMIICHHUIO
U TECTUPOBAHMIO MPOAYKTA.

CymiecTBYIOT 00IITME TPUHITUIBI CO3/IaHUs HHTEpderca:

1. EcrecTBeHHOCTh (MHTYUTHUBHOCTH). PaboTa c cuctemMoil He JODKHA BBI3BIBATH Y
MI0JIb30BATENSl CJIOKHOCTEH B MOMCKE HEOOXOAMMBIX IUPEKTUB (AJIEMEHTOB HHTepdeiica) s
YIIPaBJIEHUS MPOLIECCOM PELIEHUS MOCTAaBICHHOM 3a1auu.

2. HemporuBopeunBocth. Ecmu B mpormecce pabOTBI € CHCTEMOW MOJB30BaTENEM OBLIH
UCIOJIb30BaHBl HEKOTOPBIE MpPHUEMBbl pabOThl C HEKOTOPOH YacThIO CHUCTEMBI, TO B APYrol 4acTH
CHUCTEMBI IPHEMBI PaOOTHI JOJKHBI OBITHh UIEHTUYHBI. Taxke paboTa ¢ cucteMol yepe3 nurepderic
JIOJKHA COOTBETCTBOBATH YCTAHOBJIEHHBIM, INPUBBIYHBIM HOpMaM (HampuMmep, HCIOJb30BaHUE
KiIaBuinu Enter).

3. HeuszObiTouHOCTh. DTO O3HAYaeT, 4YTO TMOJb30BaTeNlb JOKEH BBOJAUTH TOJBKO
MUHUMAaIbHYI0 HH(pOpMAIHIO At paboThl WM yIpaBieHus cucteMoil. Hampumep, mons3oBarenb
He moJDKeH BBoIUTh He3Hauumblie mudpsl (00010 Bmecto 10). AHaNOru4HO, HEMB3sI TpeOOBATH OT
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I0JIb30BAaTENs BBECTU MH(OPMAIIHIO, KOTOopas Obljia MpeIBApUTENIbHO BBEIEHA UM KOTOpask MOXKET
OBITh ABTOMATUYECKHU IOJyYeHA U3 CUCTEMBI. JKenaTebHO UCIOIb30BaTh 3HAYCHHUS [0 YMOTYAHHIO
/i€ TOJIBKO BO3MOKHO, YTOOBI MUHUMHU3HUPOBATH MPOLIECC BBOIa HH(POPMALIUH.

4. HemocpeAcTBEHHBIH JOCTYN K cuUCTeMe momouid. B mpomecce paboThl HEOOXOAUMO,
4yTOOBI crcTeMa oOecreunBaia IMoJib30BaTesss HEOOXOAUMBIMU MHCTPYKUUsAMU. CUCTEeMa MOMOIIH
OTBEYAET TPEM OCHOBHBIM ACIIEKTaM - KQUeCTBO M KOJIMYECTBO 00ECIIEUNBAEMBIX KOMAH/I; XapaKkTep

coo0mieHui 00 ommMOKax M MOATBEPXKIEHUS TOTO, YTO cuctema jaenaet. Coobmenust o0 ommbKax
JIOJOKHBI OBITH TOJIC3HBI U MOHATHBI MOJIb30BaTemto. [Ipu 3TOM OoTBeuaTh Ha 3TH BOMPOCHI HYKHO
BO3MOYKHO 00JI€€ BEKJIMBLIM U ITOHATHBIM IOJIB30BATEIISM SI3BIKOM.

5. I'mbOkocts. MHTepderic cUCTEMBI JTOKCH OOCITY)XKHBaTh IOJB30BaTENs C Pa3IMYHBIMU
YPOBHSMH MOJATOTOBKH. JIJI1 HEOMBITHBIX MMOJIb30BaTeICH HHTEpEHC MOXKET ObITh OPTaHW30BaH KaK
MepapXxuyueckas CTPYKTypa MEHIO, a JUIsl OMBITHBIX TOJbh30BaTelIed Kak KOMaH/bl, KOMOWHAIHH
HaKaTHH KJIABUII M TTaPaMETPhI.

®opma npeacTaBiIeHus pe3ybTaTa:
BeinosnHeHHOE 3a/1aHUE, cXeMa MPOTOTHUIIA, OTYET O padoTe.

Kpurepun ouneHku:

Oyenka «omauunoy 6vicmaensemcs — padoTa BBITOJHEHA IOJHOCTBIO, CXEMa CHCTEMbI
pa3zpaboTaHa ¢ y4eTroMm Iieiied U TpeOOBaHUIM K CHUCTEME, YYTCHBI TpeOOBaHWS TOJh30BATEIICH U
OCHOBHBIC TNPUHIMIIBI IPOEKTHpPOBaHUs rpaduueckoro wuHrepdeiica. CocraBieH OTYeT O
BBINIOJTHEHHOH pabote. PaboTa cnaHa npernoaaBartesio.

Oyenka «xopouioy evicmagnsemcs - padoTa BBINOJIHEHA IOJHOCTBIO, CXEMa CHCTEMbI
pa3paboTaHa ¢ y4eToM Iieieil 1 TpeOOBaHUIl K CUCTEME, HO C HE3HAYUTEIbHBIMH OIIMOKaMH, HE JI0
KOHIIa YYTeHbl TpeOOBaHUS TOJb30BAaTENEd U OCHOBHBIC TPUHIMIIBI [POEKTUPOBAHMS
rpadpuueckoro wuHTepdeiica. CocraBieH OTYET O BBINOJIHEHHON pabore. Pabora cnana
IIPENoAaBaTellIo.

Oyenka «y0061emeopumenbHoy evblcmasisiemcs - padoTa BBIITOJHEHA HE MOJHOCTBIO, CXeMa
cucTeMbl pa3zpa0oTaHa ¢ CYIIECTBEHHBIMH OIIMOKaMHM, HE J0 KOHILA Y4YTeHbl TpeOOBaHMSA
MOJIb30BaTEJIE U OCHOBHBIE MPUHITUIIBI MMPOSKTUPOBaHUs rpaduyeckoro uHTepdeiica. CocrapieH
OTYeT O BBINOJIHEHHOM paboTe. PaboTa caaHa npenogaBareso.

Oyenka «HEYO0081emME8OPUMENbHO Y gblCMAasNAemcs - pabora HE BBITIOJTHEHA.
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JlaGopaTropHoe 3aganue Ne 10 YcTaHOBKA M HACTPOHKA CHCTEMbI KOHTPOJISI BEepCHH ¢
pasrpaHu4YeHueM poJen
Heab: nonyyeHue NEpBOHAYAIBHBIX HABBIKOB HMCIIOJIB30BAHUSA CUCTEM KOHTPOJS BEPCHUM
HCXOJHOTO KOJa IPOTrPaMM.

Beinosinus padory, Bel Oyaere:

YMETh:

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMALINH;

- Y0 02.07 ucmonas30BaTh COBPEMEHHOE MPOrpaMMHOE 00ecIieueHune;

- Y0 09.06 yurarh, IOHUMATh U HAXOIUTh HEOOXOIAMMEIE TEXHUYECKUE JAHHBIE U
WHCTPYKIIMU BPYKOBOJICTBAX B JIFOOOM JTOCTYITHOM (popmare;

MarepuasibHoe o0ecrieyeHue:
[TepconanbHbIi KOMIBIOTED, Git
3ananue:
1. O3HaKOMHTBHCS C TEOPETUYECKUM MATEPUAIIOM.
2. BbInonHUTH 3a7aHKS B IPAKTUYECKON YacTH pabOThHI
3. CocTaBHTH B 3JICKTPOHHOM BHJIE OTYET O padoTe.
4. Cpnath BBIIOJIHEHHYIO paboTYy.
Ilopsinok BbINOJHEHHS PadOTHI:
1. V3y4uTh TEOPETUUYECKYIO HHPOPMAIIHIO.
2. Ycranosute Git ¢ opuIManbHOro caiTa.
3. Hactpoiika momp30BaTess U eMEW:
git config --global user.name "My Name"
git config --global user.email myEmail@example.com
4. Coznanue HOBOro pernosutopus. Git XpaHUT cBoM (ailibl U HUCTOPHIO TPSIMO B TAIKe
npoekTa. YToObl co3/1aTh HOBBIM PENO3UTOPUM, HAM HYKHO OTKPBITh TEPMHHAJ, 3alUTH B MamKy
HAILIEro MPOEKTa U BBIOJHUTH KOMaH]y init. DTO BKIIOUUT NMPHIIOKEHHE B TOM KOHKPETHOMH Iarke
U CO3JacCT CKPBITYIO JUPEKTOPHIO .git, I/ie OyIeT XpaHUTHCSI UCTOPUS PEHO3UTOPHS U HACTPOUKH.
Co3pnaiiTe Ha paboyeM cToJsie MaIKy IOJ Ha3BaHHeM git exercise. J[Js 3TOro B OKHE TepMHHAala
BBEJIUTE:
$ mkdir Desktop/git_exercise/
$ cd Desktop/git_exercise/
$ git init
Komananast crpoka Jo/kHa BEpHYTh YTO-TO BPOJIE:
Initialized empty Git repository in /nome/user/Desktop/git_exercise/.git/
OTO 3HAYMT, YTO HAIl PEMO3UTOPHM ObUI YCIEIIHO CO3[aH, HO MOKa 4To mycT. Tenephb
co3faiTe TeKCTOBBIH (aitn mox Ha3Banuem hello.txt u coxpanure ero B aupekropun git_exercise.
Omnpenenenue cocTosHud. Status — 3TO KoMaHa, KOTOpas MOKa3blBaeT HMH(OpPMAIMIO O
TEKYIIIEM COCTOSHHUM PENO3UTOpHS: aKTyalbHa JIM MH(OpMAIMs Ha HEM, HET JIM YEro-T0 HOBOTO,
YTO MOMEHSIIOCh, U TaK jaiee. 3amyck git Status Ha HaleM CBEKECO31aHHOM PETIO3UTOPHUH
$ git status
On branch master
Initial commit
Untracked files:
(use "git add ..." to include in what will be committed)
hello.txt
Coobuienue roBoput o Tom, 4to daiin hello.txt HeorcnexuBaemsrii. [ TOro, 4ToObI Ha4YATH
OTCIICKUBATh HOBBIN (Daiisl, Hy’)KHO €T0 CIEeIUaIbHBIM 00pa3oM OOBSBUTH.
5. IloaroroBka (aiinos
B git ecTh KOHIIETIHMS 00aCTH TOATOTOBJIEHHBIX (aitioB. B 3Ty 0061acTh MOKHO 100aBUTH
daitnel (nm yactu (ailyioB, WK 1aXe OJAUHOYHBIC CTPOUYKH) KoMaHa0i add, 106aBUTh BCe HY:KHOE
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B PEMO3UTOPHI (CO37aeM CIENOK HY>)KHOTO HaM COCTOSIHUS) KOMaHIoi commit.B Hamem ciydae y
HaC TOJIBKO OAMH (ailsl, Tak 4To 10OaBUM €ro:

$ git add hello.txt

Ecnu nam Hy»XHO 100aBUTH BCE, YTO HAXOAUTCS B AUPEKTOPUU, MBI MOKEM HCIOJIH30BaTh

$ git add -A

[IpoBepum cTaryc CHOBA, Ha 3TOT pa3 Mbl JOJKHBI IOTYYUTh APYrOld OTBET:

$ git status

On branch master

Initial commit

Changes to be committed:

(use "git rm --cached ..." to unstage)

new file: hello.txt

@aitn roToB K KOMMUTy. COOOIIEHHE O COCTOSHHUM TaK)KE€ TOBOPUT HaM O TOM, Kakue
M3MEHEHHUS OTHOCUTENbHO (haiiia ObUIM MPOBENEHBI B 00JaCTU MOATOTOBKM — B JaHHOM Ciyd4ae
3TO HOBBIH (hailst, HO (aitIbl MOTYT OBITH MOJU(HUIIMPOBAHBI WIIH YIAJICHBI.

KommuTt(pukcanus uzmenenuit). Kommur npeacraBisieT co00il COCTOSHHE PEMO3UTOPHS B
OTIpeNIeICHHBIE MOMEHT BpPEMEHH. MBI MOXXEM BEPHYTHCS U YBUAETH COCTOSIHHE OOBEKTOB Ha
ONpeIeJICHHBIII MOMEHT BPEMEHH.

UroObl 3aduKcHpoBaTh M3MEHEHHUs, HaM HY)XHO XOTS OBl OJHO HM3MEHEHHEe B 001acTh
MOATOTOBKHU (MBI TOJIBKO YTO CO3Jajd ero mnpu nomou git add), mocime KOTOPOro MbI MOKET
KOMMUTUTB!

$ git commit -m "Initial commit."

OTa KOMaHJa CO3JacT HOBBII KOMMMT CO BCEMH HM3MEHEHHSMHU M3 00JacTU IMOATOTOBKH
(mobasnenue ¢aiima hello.txt). Kimrou -m u coobiienne «Initial commit.» — 3TO co3gaHHOE
[I0JIb30BATEIEM OIKMCAHUE BCEX HW3MEHEHWI, BKJIIOYEHHbIX B KOMMUT. CumrTaercs xopouiei
IIPAKTUKOM J1€71aTh KOMMUTBI 4acTO U BCETAA MUCATh COAEPKATEIIbHBIE KOMMEHTApHH.

6. YnaneHHBIE PETIO3UTOPUH

Ceifyac Hall KOMMHUT SIBJISIETCS JIOKQJIBHBIM — CYLIECTBYET TOJBKO B JIUPEKTOpUH .git Ha
Hariel (aiinoBoi cucteme.

[TonxnroueHune K yJaJIeHHOMY PETIO3UTOPHUIO

Uto0bl 3arpy3uTh 4YTO-HHOYAb B YyAAJCHHBIH PpENO3UTOPHIl, CHauyala HYXKHO K HEMY
MOJIKITIOUYNUTECS. MOKHO MCHoib30BaTh ajapec https://github.com/tutorialzine/awesome-project, HO
TaKKe MOXHO MOINpoOoBaTh co3natk cBoi pernozutopuit B GitHub, BitBucket wiu mobom apyrom
cepBuce. Perucrpanus M ycTaHOBKa MOXET 3aHATH BpeMs, HO BCe IMOJ00HBIE CEPBUCHI
MIPEIOCTABIISAIOT XOPOIIYIO TOKYMEHTALIUIO.

YToObl CBs3aTh HAIl JIOKAIBHBIA perno3uTopuit ¢ penosutopuem Ha GitHub, BeimomHEM
CJIETYIONIYI0 KOMaHay B TepMmuHasie. OOpaTuTe BHUMaHHUE, YTO HY)KHO 00s13atenibHO n3MeHUTh URI
PENO3UTOPHSI HA CBOIA.

# This is only an example. Replace the URI with your own repository address.

$ git remote add origin https://github.com/tutorialzine/awesome-project.git

[IpoekT MOXET HUMEeTh HECKOJbKO YJAJEHHBIX PENO3UTOPUEB OJHOBpeMeHHO. UToOBl X
pas3nuyaTh, MBI JaIUM UM pa3Hble iMeHa. OOBIYHO TIIaBHBIN PEIO3UTOPHI Ha3bIBaeTCs Origin.

OtmpaBka U3MEHEHUI HA CEpBEP . DTOT MPOLECC MPOUCXOIUT KAXKABIA pa3, KOIAa Mbl XOTUM
OOHOBUTH JJaHHBIE B yJalleHHOM peno3utopuu. Komanna, nmpeanasHadenHas s 31oro - push. Ona
MIPUHUMAET JIBa MapaMeTpa: UMs yJaJIeHHOIO peno3uTopHs (Mbl Ha3BaJIM Hall Origin) M BETKY, B
KOTOPYIO HEOOXOJMMO BHECTH HW3MeHeHHWs (Mmaster — 3To BeTka MO yMONYaHHIO Ui BCEX
PEMO3UTOPHER).

$ git push origin master

Counting objects: 3, done.

Writing objects: 100% (3/3), 212 bytes | 0 bytes/s, done.

Total 3 (delta 0), reused 0 (delta 0)
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To https://github.com/tutorialzine/awesome-project.git

* [new branch] master -> master

B 3aBucumoctH OT cepBuCa, KOTOPBIA BBl HCIONB3YyEeTE, BaM MOXET MNOTpedOBaThCA
ayTeHTU(UIIUPOBATHCS, YTOOBI U3MEHEHHUSI OTIPABUINCH. ECIu Bce clienano mpaBUIbHO, TO KOTZIA
BbI TIOCMOTPHUTE B yIJICHHBIH PEIIO3ZUTOPHI MPH OMOIIK Opay3epa, Bbl yBuaute daiin hello.txt

7. Knonuposanue penosuropus. Celiuac apyrue nonb3zoBarenu GitHub moryt nmpocmarpuBath
Balml perno3utopuil. OHUM MOTYT CKadyaTb M3 HEro JaHHble U IOJIYyYUTh  IOJIHOCTBHIO
paboToCcrnocoOHYI0 KOMHIO BAIllero IPOeKTa IpU MOMOIIN KOMaH/ b1 clone.

$ git clone https://github.com/tutorialzine/awesome-project.git

HoBblii JIOKaNbHBIA PEMO3UTOPHIA co3maeTcss aBTomarndecku ¢ GitHub B kauecte
yJaJI€HHOI'O PEMO3UTOPUSI.

3anpoc U3MeHeHU ¢ cepBepa. Ecnu BbI clienany W3MEHEHUs B BallleM PEIO3UTOPUH, Ipyrue
MOJIb30BATEIM MOTYT CKa4yaTh U3MEHEHUS PU MMOMOIIX KoMaH b1 pull.

$ git pull origin master

From https://github.com/tutorialzine/awesome-project

* pranch master -> FETCH_HEAD

Already up-to-date.

Tak Kak HOBBIX KOMMHTOB C T€X MOP, KAK Mbl CKIIOHUPOBAIH ce0e MPOEKT, He ObLI0, HUKAKUX
M3MEHEHUHN JOCTYIHBIX JUI CKAUUBAHUS HET.

8. Bernenne. Bo Bpems pa3paboTku HOBOW (DYHKIMOHAIBHOCTH CYHTAETCA XOPOIIEH
MPAaKTUKOH paboTaTh ¢ KOMHEH OPUTHHAIBHOTO MPOEKTa, KOTOPYIO HAa3bIBAlOT BETKOW. BeTBu
HUMEIOT CBOIO COOCTBEHHYIO MCTOPHUIO U M30JIMPOBAHHBIE OPYT OT ApPyra U3MEHEHHUs 10 TeX Iop,
IIOKa BBl HE pElIaeTe CIUTh U3MEHEHUS BMECTE. DTO IPOUCXOJUT 110 HAOOPY MPUUHUH:

- Yixe paboyast, CTaOMIIbHAs BEPCHUS KOJIa COXPAHSIETCS.

- Pa3nuunble HOBbIE (QYHKIMM MOTYT pa3palaThlBaTbCid  MApaJIENbHO  pa3HbIMU

MIPOrpaMMHUCTaMH.
- PazpabGoTtunku Moryr paboTaTh ¢ COOCTBEHHBIMH BETKaMu 0e3 pucKa, YyTO KojoBas 0aza
MIOMEHSIETCS U3-3a Yy)KUX U3MEHEHUM.
- B cnyuae comHeHUH, pa3jUYHbIC peaM3allMU OJHOW W TOM K€ HJEU MOTYT OBITh
pa3paboTaHbl B pa3HBIX BETKAaX M 3aT€M CPaBHUBATHCS.
1. Cosoanue nosoti emku
OcHOBHas BeTKa B KaXJOM pEMO3UTOpPUM Ha3biBaeTcs Master. YToObl co3aathk elie OfHy
BETKY, MCIOJIb3yeM KomaHnay branch <name>
$ git branch amazing_new_feature
DT0 cO37aCT HOBYIO BETKY, ITOKA YTO TOUHYIO KOIMIO BETKU Master.
2. [lepexniouenue mexcoy eemxkamu
Ceituac, eciu Mbl 3armycTUM branch, Mel yBUIMM JIBE TOCTYITHBIC OTIIIUH:

$ git branch

amazing_new_feature

* master

master — »5TO aKkTUBHAas BETKa, OHAa IIOMEYeHa 3Be30uKkoil. I nepexmtoueHus

BOCTIONIb3YyeMCsl KoMaH10i checkout, oHa MpUHUMAET OJUH MapaMeTp — WM BETKH, Ha KOTOPYIO
HE00X0TMMO MEPEKITIOUUTHCS.

$ git checkout amazing_new_feature

3. Cnusnue semok

CosznanumM feature.txt, 106aBUM U 3aKOMMUTHM:

$ git add feature.txt

$ git commit -m "New feature complete.”

W3meHeHus 3aBepliieHbl, TEeph Mbl MOKEM MEPEKIIIOUUTHCS 0OpPaTHO HAa BETKY Master.

$ git checkout master

Tenepp, ecmu Mbl OTKPOEM HaIll TMPOEKT B (aiIoBOM MEHEKepe, Mbl HE yBUAMM (haiina
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feature.txt, MOTOMY 4TO MBI IEPEKIIOUMIIUCE OOPAaTHO HA BETKY master, B KOTOpO# Takoro Qaiiia He
CYILICCTBYCT. qTO6I>I OH TOSABUJIICA, HYKHO BOCIIOJIb30BAaTHCA merge JJISL O6’b€I[I/IHCHI/I$I BETOK
(mpruMeHeHus K3MEHEHHI U3 BeTKU amazing_new_feature k ocHOBHO# BepcHu IIPOEKTA).

$ git merge amazing_new_feature

Tenepr BeTka master axryanpHa. Berka amazing_new_feature Gonblie He HyXHA, U €€
MOJXHO YAAJIUTh.

$ git branch -d awesome_new_feature

9. OrcunexuBanue I/I3M€HCHI/II71, CACJIaHHbBIX B KOMMMHTAax

VY KaXI0ro KOMMHTA €CTh CBOW YHUKAIbHBIM WACHTU(PHUKATOP B BUAE CTPOKU LUDP U OYKB.
Yro0nI IIPOCMOTPETh CIIMCOK BCEX KOMMHUTOB H HX I/IIICHTI/I(bI/IKaTOPOB, MOXXHO HCIIOJb30BATh
komany log:

[spoiler title="Brisox git log']

$ git log

commit ba25c0ff30e1b2f0259157b42h9f8f5d174d80d7

Author: Tutorialzine

Date: Mon May 30 17:15:28 2016 +0300

New feature complete

commit b10cc1238e355c02a044ef9f9860811ff605c9b4

Author: Tutorialzine

Date: Mon May 30 16:30:04 2016 +0300

Added content to hello.txt

commit 09bd8cc171d7084e78e4d118a2346b7487dca059

Author: Tutorialzine

Date: Sat May 28 17:52:14 2016 +0300

Initial commit

[/spoiler]

KaK BbI MOXXECTC 3aMCTUTh, I/II[CHTI/I(i)I/IKaTopI)I JOBOJIBHO JJIMHHBIC, HO JJIA pa60T51 C HUMHU HE
06}I3aTeJ'IBHO KOIMMUPOBATHL HUX MNCJIUKOM — TIICPBBIX HCCKOJbBKUX CHMBOJIOB 6y,ueT BITIOJIHE

OOCTATOYHO. I‘ITO61>I HOCMOTpeTI), YTO HOBOTI'O ITOABUJIOCH B KOMMUTE, Mbl MOKEM BOCIIOJIB30BaTHCs
KOMaHI0u1

show [commit][spoiler title="BriBox git show']

$ git show b10cc123

commit b10cc1238e355c02a044ef9f9860811ff605¢c9b4

Author: Tutorialzine

Date: Mon May 30 16:30:04 2016 +0300

Added content to hello.txt

diff --git a/hello.txt b/hello.txt

index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@ -0,0+1 @@

+Nice weather today, isn't it?

[/spoiler]

YToObl yBUAETh pasHHIly MEXKAY OBYMS KOMMHTaMH, ucrosb3dyercs komanga diff (c
yKa3aHHEM ITPOMEKYTKA MEXKAY KOMMHUTAMH):

[spoiler title="Beison git diff']

$ git diff 09bd8cc..ba25c0ff

diff --git a/feature.txt b/feature.txt

new file mode 100644

index 0000000..e69de29

diff --git a/hello.txt b/hello.txt
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index e69de29..b546a21 100644

--- a/hello.txt

+++ b/hello.txt

@@-00+1@@

+Nice weather today, isn't it?

[/spoiler]

MpbI cpaBHMIM TEPBBIE KOMMHUT C TOCIEAHUM, 4TOOBI YBUIECTH BCE M3MEHEHHS, KOTOPHIE
Obutn Korma-nmubo caemansl. OObUHO Tporne ucmois3oBarh Qit difftool, tak kak sta xKomanma
3aryckaeT rpaguuecKuil KIIMEHT, B KOTOPOM HArJIsITHO COTIOCTABIISIET BCE H3MEHEHUSI.

10. Bo3zBpamienne daitna kK npeapayemMy COCTOSTHUIO

D10 nenaercsl yKe 3HaKOMOH HaM Komanzaoi checkout, KOTOpyro MbI paHee UCIOJIb30BaIH
UL TEPeKIIoYeHUs] MeXIy BeTkamu. Ho oHa Takke MOXKeT OBITh HCHOJNB30BaHA IS
MEPEKIII0YCHUS MeXIY KoMMHUTaMu B cnenyromem npumepe Mbl Bo3bMeM (aiin hello.txt u oTkatum
BCE M3MEHEHHS, COBEPLICHHBIC HA/l HUM K IEpBOMY KOMMHUTY. UTOOBI cienaTh 3TO, MBI ITOJICTABUM
B KOMaHJy HJICHTH(HUKATOP HY)KHOTO KOMMHTA, a TAKXKE ITyTh 10 (aiina:

$ git checkout 09bd8ccl hello.txt

11. HcnpaBnenue koMMuTa

Ecnu BBl oneyartanuch B KOMMEHTapUH WM 320U 100aBUTH (Dailyl U 3aMETHIIN 3TO Cpazy
MOCJIE TOT0, KaK 3aKOMMHUTHIIM U3MEHEHHUSI, BbI JIETKO MOXETE 3TO MOMPABUTh IIPU TIOMOIIM COMMIit
—amend. Jta KoMaHJa 100aBUT BCE U3 TOCIETHETO KOMMUTA B 00JIACTh MOATOTOBJICHHBIX (haiiyioB
Y TIOTIBITAETCS CIIENIaTh HOBBI KOMMUT. DTO JaeT BaM BO3MOKHOCTb ITOIPAaBUTh KOMMEHTapUil W
n00aBUTH HeJoCTaromue (Haiiibl B 001aCTh OATOTOBIICHHBIX (haiioB.

Jnst Gonee CIOKHBIX HCIPABICHHUH, HANPUMEp, HE B ITOCIECAHEM KOMMMUTE WJIM €CIIU BBI
yCHenu OTIpPaBUTh M3MEHEHHs Ha CepBep, HY)KHO HCIIONb30BaTh leVert. Dra KomMaHaa co3aacT
KOMMHT, OTMEHSIFOIIINI M3MEHEHHsI, COBEPIICHHBIE B KOMMHTE C 33JJaHHBIM HICHTU(UKATOPOM.

Camblii mocieAHUH KOMMUT MOXKET ObITh JocTyneH no anuacy HEAD:

$ git revert HEAD

Jlnist ocTanbHBIX OyAeM UCIOIb30BaTh HICHTU(UKATOPHI:

$ git revert b10cc123

[Tpu oTMeHe cTapblX KOMMUTOB HYHO OBITh FOTOBBIM K TOMY, YTO BO3HUKHYT KOH(IJIUKTHI.
Taxoe ciydaercs, eciu Qaiisn OblT U3MEHEH ellle 0OJHUM, Oojiee HOBBIM KoMMHUTOM. U Teneps git He
MOKET HaWTH CTPOYKH, COCTOSIHME€ KOTOPBIX HYKHO OTKAaTUTh, TaK Kak OHHU OOjblIe He
CYIIECTBYIOT.

12. Pazpernienrie KOHQJIMKTOB MPU CIUSIHUU

[TomMuMmoO crieHapwsi, OMIMCAHHOTO B MPEIBIIYIIEM TYHKTE, KOH(DIUKTHI PETYISIPHO BOSHUKAIOT
IpU CIMSHUM BETBEH WM TNPH OTIpaBKE YYKOro Koaa. MHorna KOH(MIMKTBI HCIPaBIISIOTCS
aBTOMATHYECKH, HO OOBIYHO C ITUM NPUXOAMUTCS pazOMpaThCs BPYYHYIO — pemarh, KaKoi Ko
oCTaeTcs, a KaKOH HY)KHO YJallUTh.

JlaBaiiTe MOCMOTPUM Ha MPUMEPHI, TJi€ MBI MOIMBITAEMCS CIUThH JIB€ BETKHU I0J Ha3BaHHEM
john_branch u tim branch. 1 Tum, u /[)koH mpaBAT OAMH U TOT Xe (ailia: QYHKIHUIO, KOTOpas
oToOpakaeT JIeMEHTHI MaccuBa. [)KOH HCIIONTB3YeT IIHKIT:

/I ' Use a for loop to console.log contents.

for(var i=0; i<arr.length; i++) {

console.log(arr[i]);

Tum npeanouuntaer forEach:

/I Use forEach to console.log contents.
arr.forEach(function(item) {
console.log(item);

hok

Onn 00a KOMMHTST CBOM KOJI B COOTBETCTBYIOIIYIO BETKY. Temnepp, €Ciii OHU TOIBITAIOTCS
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CJIMTH JIBE BETKU, OHH MOJTy4YaT CooOIeHne o0 ommoke:

$ git merge tim_branch

Auto-merging print_array.js

CONFLICT (content): Merge conflict in print_array.js

Automatic merge failed; fix conflicts and then commit the result.

Cucrema He cMorjia pa3sp€inuThb KOH(I)J'II/IKT ABTOMAaTHU4Y€CKHU, 3HAYUT, 3TO INPUACTCA CACIAaTh
pazpaborunkam. [IpunokeHne OTMETHUIIO CTPOKH, COJepIKaIIIe KOH(IIUKT:

[spoiler title='"BeiBox’]

<<<<<<< HEAD // Use a for loop to console.log contents. for(var i=0; i<arr.length; i++) {

console.log(arr[i]); } =======// Use forEach to console.log contents. arr.forEach(function(item) {
console.log(item); }); >>>>>>> Tim's commit.

[/spoiler]

Han paspenurenem ======= Mbl BuguM nocieauuii (HEAD) koMMuT, a moa HUM -

KoHGuuKTyromui. TakuM 00pa3oM, Mbl MOXKEM YBHI€Th, YEM OHU OTJIMYAIOTCS U pellaTh, Kakas
Bepcus aydme. Mnu BoBce HanucaTh HOBYIO. B 9TOM cuTyanuu Mbl Tak ¥ IOCTYIIMM, IIEPEIUIIEM
BCE, Y/IAJIUB Pa3/ICIUTENH, U JaJuM Jit OHSTh, YTO 3aKOHYUIIH.

/I Not using for loop or forEach.

/I Use Array.toString() to console.log contents.

console.log(arr.toString());

Korna Bce rotoBo, Hy’)KHO 3aKOMMUTHUTbh U3MEHEHHUSI, YTOOBI 3aKOHYUTH ITPOLIECC:

$ git add -A

$ git commit -m "Array printing conflict resolved."”

Kak BBl MOXeTe 3aMeTHTh, MPOIECC IOBOJBHO YTOMHUTEIBHBIH M MOXET OBITh O4YEHBb
CIIO)KHBIM B OOJbIIMX HpoeKkTax. MHorue pa3pabOTUUKU MPEANOYUTAIOT HCIONb30BaTh IS
paspelieHuss KOH(QIUKTOB KIMEHTHI ¢ rpapuueckum uHTepdeiicoM. (s 3amycka Hy>KHO HaOpaTh
git mergetool).

13. Hacrpotika .gitignore

B GosbIInHCTBE MPOEKTOB €cTh (hailyibl MU 1ieIble JUPEKTOPUH, B KOTOPbIE MBI HE XOTUM (M,
CKOpee BCEro, HE 3aXOTUM) KOMMHTHUTb. Mbl MOXEM YIOCTOBEPUTHCSA, YTO OHM CIy4yailHO He
nonanyt B git add -A npu momoruu daiina .gitignore

- CozpnaiiTe BpyuHyto (hailil o Ha3BaHUEM .gitignore U COXPaHUTE €ro B AUPEKTOPUIO
IIPOEKTA.
- BHyTtpu ¢aiina nepeuncnure Ha3BaHUs (ailioB/NanoK, KOTOPblE HY’KHO HTHOPUPOBATh,
KaXblii C HOBOM CTPOKH.
- Maiin .gitignore TOJDKEH OBITH 100aBJIEH, 3aKOMMHYEH U OTIPABIICH HA CEpPBEP, Kak 1000
Apyroi (ailsl B IpoeKTe.

14. B snexTpoHHOM BHJIE 0hOpMUTE KPATKUI OTYET O BHINIOJHEHHON paboTe.

15. CnaiiTe BBIMOTHEHHYIO paboOTYy.

Xon paboTsl:

Cucrema KOHTPOJISI BepcUil MpencTaBiseT co0oi crenuanbHOe MpOorpaMMHOE oOecredeHne
JUISL COBMECTHOM paboThl C MOCTOSIHHO M3MEHsoencs: nHdopmanueid. OHa sSBIsSeTCs HaJACTPOUKON
HaJ (ailioBoli cucTEeMOM, KOTOpast MO3BOJISIET XPAaHUTh HECKOJIBKO BEPCU OHOTO U TOTO K€ (aiiina

CucTemMbl KOHTPOJI BEPCUN HYKHBI JUISL:

- XpaHeHus MOJTHOU UCTOPUU U3MEHEHUU

- Onucanus NpUYMH BCEX MPOU3BOAUMBIX U3MEHEHUN

- OTMeHbI U3MEHEHHH, €CITU YTO-TO OBLIO CAETaHO HEMPABUIBHO

- [lorcka npu4MH ¥ OTBETCTBEHHOTO 3a MOSIBJIEHUE OLIMOKH B IIpOrpaMme

- COoBMECTHOI pabOThl HECKOIBKUX Pa3padOTYUKOB HAJl OHUM IPOESKTOM

- Bo3M0OKHOCTH BHOCUTH U3MEHEHMS], HE Melllasi paboTe Ipyrux pa3paboTYMKOB

Cy1ecTBYIOT ClIEyIOIINE PA3HOBUIHOCTH CUCTEM:

1. [lenTpanu3oBaHHbBIE CUCTEMBI KOHTPOJISI BEPCHIA
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XapakTepusyroTcs CIeIyIOIMMH MPU3HAKAMU:

- ExuncTBeHHOE XpaHUIHUILE (PETO3UTOPHIA) 1Sl XpaHEHHUs BceX (ailyioB mpoeKTa

- Kaxzpiit monp3oBaTennb KONupyeT HeoOXoIuMble eMy (ailsibl U3 3TOr0 XpaHWIHIIA,
W3MEHSIET U, 3aTeM, 3arpy’kaeT U3MEHEHHBIC (pailiibl 00paTHO B XPaHUIIHIIE

2. PacnipenienieHHbIE CUCTEMBI KOHTPOJISI BEPCUH.

- ¥ KaXJ10r0 MoJIb30BaTENs CBOE XpaHWIHILE (BOZMOXKHO, HE OJHO)

- Cucrema obecrieunBaeT BO3MOXKHOCTb pabOThI C JIFOOBIMH XpaHWIUIIAMH (JIOKATbHBIMU U
y1aJICHHBIMU )

Git - omHa W3 cucteM KOHTpoOJsi Bepcwid. IlpenHa3HaueHa, B OCHOBHOM, Ui pabOTHI
pacripenenieHHol KoMaHbl paspabotunkoB. Cucrema Git oueHb SKOHOMHYHA U HE TpeOyeT
pacchbUIKU 00JIBIIOro KonuuecTBa (GaiinoB. OTCIEKUBAIOTCS U MEPECHUIAIOTCS U3MEHEeHus B (aiinax
U CCBUIKM Ha 3TU U3MeHEeHHUs. To ecTh OCHOBHas pacChUIKa 3TO PACChUIKa pPa3HUIIBl B BalllUX
penakTupoBaHUsAX.OTCHUIAIOTCS TOJIBKO pa3iuyus B nankax u ¢ainax. B 10060l MOMEHT BpeMeH!
BBl MOXKETE BO3BPATHTHCS K TOMY HJIM MHOMY COCTOSHUIO CHCTEMBbl. MHOTHE KOMIIAHUH YACISIOT
BHUMaHHE XOpoIled W OBICTpO KOMMYHHUKAlMU MEXAY COTpYAHMKaMH. B 3TOM oOTHOIIEHHH,
crcTeMa KOHTPOJISL BEPCUI MPEIOCTABISET OOIBIINE BOZMOKHOCTH.

OcHoOBHas 3ajjaya CUCTEMbI YIPABICHHE BEPCHM — 3TO ympoleHue paboThl ¢ MOTOKaMH
M3MEHSIoercss uHpopManuu. [J1aBHOW mNapagurMold CUCTEMBI YIPABJICHUS BEPCUH SBISETCS
JIOKAJM3alMsl JTaHHBIX KaKAoro paspabortumka mpoekrta. Kaxaplil pa3paboTuuk MMeeT Ha CBOeH
MallMHE JIOKAIbHbIA peno3utropuil. B ciayyae HEOOXOOUMOCTHM H3MEHEHHUS OTHPABISAIOTCA U3
JIOKAJIbHOTO PEMO3UTOPUs B YNAJIEHHOE XpaHWIUILE B ONpeAeieHHylo BeTrky. W moboi
pa3pabdoTYMK U3 pacTpeeICHHON KOMaH/Ibl MOXKET CKadyaTh HOBBIE M3MEHEHHSI B MPOEKTE, YTOOBI
IPOAOIKUTH COBMECTHYIO PabOTy HaJl IPOSKTOM.

B cranpaptHoil nocraBke Git nognepkuBaercs Bzaumozeiictsue ¢ CVS (MMIIOPT U 3KCIOPT,
amymsinusi  CVS-cepsepa) u  Subversion (yactuyHas moaiepKKa HUMIIOPTa M OKCIIOPTA).
CraHnmapTHBII MHCTPYMEHT HMIIOPTa M DJKCIIOpPTAa BHYTPH SKOCHCTEMBI — apXHUBBI CEpPHH
BEPCHOHMPOBAHHBIX (paiiioB B popmarax .tar.gz u .tar.bz2.

PabGouee nepeBo (paGouast mupexTopusi, pabouee MPOCTPAHCTBO) — ATO JEPEBO HCXOIHBIX
¢ailnoB, KOTOpbIE BBl MOXKETE BUJIETh U PEJAKTUPOBATH.

Wnnexc (o0nacTth MOATOTOBIEHHBIX (hailioB, staging area) — 3TO OJUH OOJBIION OMHApPHBIH
¢aiin .git/index, B KOTOpOM yKa3aHbl Bce Qaiinbl Tekymei BeTku, ux SHA1, BpeMeHHbIE METKU U
MMEHA. DTO He OT/eNbHAs TUPEKTOPHS C KOMUSIMU (HaiJioB.

VYkazarens HEAD — 370 ccpliika Ha MOCIEHUH KOMMUT B TEKYILEH U3BI€UEHHOM BETKE.

dopma npeacTaBJeHus pe3yabTaTa:
BrimonHeHHOE 3a/1aHE, OTYET O padoTe.

Kpurepun onenkn:

Oyenka «omauuno» 6vicmaensemcs — padoTa BBIIOJIHEHA IIOJHOCTBIO, 0€3 OIIHUOOK,
MIPOJEMOHCTPUPOBAH PE3YJIbTAT HACTPOMKM CHCTEMBI, BBIIIOJHEH OTYET O paboTe, paboTa craHa
IIPEIO/IaBaTEeIIo0.

Oyenxa «xopowo» evicmasnsgemcsi - PabOTa BBIIOJIHEHA HE MOJHOCTBIO, WIH C
HE3HAYUTCIIbHBIMU OI_HI/I6KaMI/I, MMPOACMOHCTPHUPOBAH PE3YIIbTAT HaCTpOfIKH CHUCTEMBI, BBIIIOJIHCH
oT4eT o pabore, paboTa caHa MpenoaBaTenio.
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Oyenka «y0061emeopumenbHoy 8blCmasisaemcs - padoTa BBIIIOIHEHA HE MOJIHOCTBIO, UM CO
3HAYUTEIBHBIMH OIIMOKAaMH, IPOJIEMOHCTPUPOBAH PE3yJIbTaT HACTPOMKHU CHCTEMBI, OTYET O paboTte
BBINOJIHEH HE J0 KOHLIA, paboTa c1aHa NpenoaBaTeto.

Oyenka «Hey0061emseopumenbHo» eblcmasisaemcs - padboTa He BbIIIOJIHEHA.
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Jladoparopnoe 3ansiTueNe 11 PazpadoTka rpaguyeckoro untep@eiica nosn3oBareisi

Heab: 3akperuieHWe MPAKTUYECKUX HABBIKOB pa3paboTku rpaduueckoro uHtepdeiica
I10JIb30BATEII.

Boinosinus padory, Bel Oyaere:

YMETb:

- ¥9. paboTaTh ¢ MHCTPYMEHTAJIbHBIMU CpeJICTBaMU 00pabOTKH HH(pOpMALINH;

- Y0 02.07 ucmosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECIICUCHHE,

- Y0 09.06 yutaTth, IOHUMAaTh U HaXOJIUTh HEOOXOMMMEIE TEXHUYECKHE JAaHHBIE U
WHCTPYKIIMU B PYKOBOJICTBaX B JIFOOOM JTIOCTYIHOM (hopmare;

-¥Y5 pemath npukiIagHbIE BOIPOCH IPOrPaMMHUPOBAHUS U S3bIKA CLIEHAPUEB ISl CO3JIaHUS
porpamm;

MarepuanbHoe o0ecnieyeHnue:

IepconanpHbIil KOMIBIOTEP, SUblime Text 3,

3aganme:
1. O3HaKOMHTBCS C TEOPETUUECKUM MATEPUATIOM.
2. BBINOJIHUTH 33JaHUS B IPAKTHYECKOM YacTH pabOTHI
3. CocTaBHTH B 3JICKTPOHHOM BHJIE OTYET O padoTe.
4. Cpnath BBIIOJIHEHHYIO paboTYy.
IMopsiiok BbINOJIHEHUS PA0OThHI:
1. MBy4nTh TEOPETHUECKYIO HH(OPMAIIHIO.
2. Vcnonb3yst mpoTOTUN TpaduuecKkoro HHTepdeiica 3 MpakTUIecKoi padoTel 4 pazpaboTaTh
MakeT rpaduyeckoro uHTepdeiica no cBoeMy 3a1aHuUIO.
3. Ha ocHoBe cozmaHHOrO MakeTa pa3paboTaTh HHTEpdENC 10 3aJaHuUIO.
4. CocTaBUTh KpaTKUH OTYET, coJeprKallluii KpaTKOe OMHCAHME Ipolecca CO3AaHus U
KOMITHJISIITH TTPOEKTA.

Xona padoThl:

I'paduueckuit untepdeiic mnonp3oBarens (GUI) mpeacraBiaser coboil  pa3sHOBUAHOCTH
10JIb30BATEIbCKOTO MHTEep(elica, B KOTOPOM 3JEMEHThl HHTepdeiica (MEHI0, KHOMKH, 3HAYKH,
CIMCKM M T. 1.), IPEICTABICHHBIEC IMOJIb30BATEI0 Ha 3KpaHE, MCIOJHEHbI B BUAE IpaduyecKux
N300paKeHUi.

OcHOBHOH 0OCOOEHHOCTBIO Tpauueckoro HMHTepdeiica sBiIeTCS TO, YTO MOJIb30BATENb C
MOMOILBI0 YCTPOMCTB BBOJA HMMEET MNPOM3BOJBHBIA KO BCEM BHUAMMBIM 3KpaHHBIM OOBEKTaM,
SBJIAIOIIMMCS dJIEMEHTaMH HHTepdeiica U OCYIIeCTBISET HEMOCPEICTBEHHOE MaHUITYJIMPOBAHHE
HMHU.

['padmueckuii uHTEpQEiC MOIB30BATENS ABIISETCS YaCThIO MOJIH30BATEILCKOT0 HHTEp(delica u
oIpeJieNIAeT B3aUMOACHCTBHUE € TI0JIH30BATENIEM HAa YPOBHE BU3YATU3UPOBAHHON MH(OPMAIIHH.

MO03KHO BBIZICIUTH CIEAYIOIINE BUABI Tpadraeckoro nHTepdeiica moap30BaTes:

- TPOCTOM: THIIOBBIE OSKpaHHbIe (OPMBI M CTaHAApPTHBIE JJIEMEHTHl HHTepdeiica,
o0ecrnieurBaeMble CaMOM MOJICUCTEMOM;

- HUCTHMHHO rpaduyeckue, JBYXMEpHbIC: HECTaHJApTHBIE JJEMEHThl UHTepdeiica u
OpUTHHANIbHBIE MeTadopbl, pealTn30BaHHbIE COOCTBEHHBIMU CpPEJICTBAMU MPHIOXKEHUS HIIU
CTOpPOHHEH OMOIMOTEKOMH;

- TPEXMEPHBIH.

[TpoexTrpoBanue rpaduueckoro uHTepgeiica, Kak MpPaBUWIO OCYLIECTBISETCS KOMaHJIOW, B
KOTOPOM YYacTHMKH 00JalaloT HEOOXOJUMBIMM KOMIIETEHIMSMM: HaBBIKAMU XYJOKHUKA WIIU
rpaduka, CreuagTucTa Mo aHaJu3y TPeOOBAHUM, CHUCTEMHOTO MPOEKTUPOBIIMKA, MPOTPAMMUCTA,
JKCIEepTa 110 TEXHOJIIOTUH U APYTHX.
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OCHOBHOE TIPEUMYIIIECTBO TpaprIecKOro HHTepdeiica 3aKIF09aeTCss B TOM, YTO OH SIBJISETCS
WHTYUTHUBHO MOHSATHBIM U YAOOHBIM B HCIIOJBH30BAaHHUH, 32 CYET YEro JOCTUTACTCS MaKCHMMAIbHO
3 PEeKTUBHOE B3aUMOICHCTBUE MEXTYy TPOTPAMMHOM CHCTEMOH H MOJIb30BATEIICM.

Jis nocTrkeHus 3Tor 3PPEKTUBHOCTH HEOOXOIUMO PEIIUTH PSIJT BOIIPOCOB:

1. Omnpenenenue 3amaun Wi Habopa 3a1ad, IUisi KOTOPBIX IPeJHa3HAYCHA CHCTEMA.

2. Onpenenuth MOTPEOHOCTH MOJB30BATENSI CHUCTEMBI, YYE€CTh NPHUBBIYHBIE CHOCOOBI
paboTbl mosb30BaTens. BblaeauTh BO3MOXHBIE TPYJHOCTH, C KOTOPBIMH  MOXET
CTOJIKHYTBCSI ITOJIb30BATENb MPU paboTe B CHCTEME.

3. Omnpenenuth HAMMEHBIIUN HAOOP BO3MOXKHOTO KOJMYECTBA JEHCTBUI CO CTOPOHBI
10JIb30BATENS JIJISl peanu3aliy IOCTaBJIECHHBIX IIEPE]l HUM 3a/1a4.

OpnHKUM M3 TIaBHBIX IPUHLUIIOB IIPU IPOEKTUPOBAHUU SIBIISIETCS CO3/IaHUE MAKCUMAJIBHO
MIPOCTOTO U MOHITHOTO UHTEep(erica.

Jsa storo B nuzaiiHe uHTepdelica TpeOyercss yuuThIBaTh Pas3iIMuYHbIE aCIEKThI: OT IIBETa,
(OpMBI, IPOTIOPITHIA FTTEMEHTOB 10 OCOOCHHOCTEH BOCIIPHSATHUS X YETIOBEKOM.

Cpenu Hanboee Ba)KHBIX MOKHO OTMETUTh CJIEIYIOLIHE:

1. Iser. Bocopustue uBera sBiS€TCS CYOBEKTUBHBIM, U MOXET MEHSThCS B
3aBUCUMOCTH OT CHUTYyallUd Jaxe i1 OJHOro yejoBeka. OnHAKO cuuTaeTcs, 4To B MHTepdelice
Jy41lle BOCIPUHHUMAIOTCS TEIUIbIE LIBETA.

2.  ®opma. Bocnpustue (opmbl, Tak XKe, KaKk M LBeTa JOCTaTOYHO CYOBEKTHBHO.
OpnHako B OOJBIIMHCTBE CIIy4aeB JIydIllle IPUMEHITh MATKHE, CKPYTIICHHBIE (DOPMBL.

3. Yacro HCIOJIb3yeMble 3JIEMEHThI JOJDKHBI ObITh BBIIEICHBI, HAPUMEP, Pa3MepoM
WM LIBETOM.

4.  VKoHKHM B IpOrpaMMe JIOJKHbI ObITh OYEBHIHBIMHU MJIH MTOMUCAHHBIMU

5. Pacnonararb sneMeHThl MHTepdelica Ha dKpaHE HYKHO IO HMPUHLMILY «30JI0TOrO
ceueHHs». Bech 0Tpe30k OTHOCUTCS K OOJbIIel €ro yacTH Tak, Kak OoJiblias 4yacTh, OTHOCUTCS K
MeHnblie. Hanpumep, obmas mupuna caiita 900px, nenum 900 Ha 1.62, monydaeM ~555pXx, 310
mupuHa 6y0ka ¢ KoHTeHTOM. Ternepb oT 900 otHumaem 555 u mosyuaem 345px. D10 mumpuHa
MEHBIIIEH YacCTH.

6. DKpaHHBIE 3JIEMEHTHI TPYIIHUPYIOT 1O 3HAYUMOCTH. OOBIYHO 3TO OCYIIECCTBIISIFOT TI0
IpaBWJIaM YTEHUsI TEKCTa: CeBa HANpaBo, CBEpXY BHU3. B ciryuae ¢ CEHCOpHBIMU SKpaHaMH, CaMble
Ba)KHBIE HJIEMEHTBHI, PACIIONIaraloTCsl B 00JIACTH JeMCTBUS OOJIBIINX MAJIBIEB PYK.

7. HeoOxonuMo yuuThIBaTh MPUBBIYKHU IOJIb30BATENS, T.€. UHTEPQEIC NOIKEH UMETh
KaK MOKHO OOJIbIlIe aHAIOTUH, C U3BECTHBIMH I10JIb30BATEIIO BEILIAMH.

8. Pa3memaTh >7E€MEHTHI CTOUT OJNIKE K TOH YacTH, TJe OONBIIYI0 YacTh BPEMEHH
HaXOJUTCsI Kypcop MOJIb30BaTENIS.

9. DnemeHT uHTEpdEiica MOKHO CUNTATh BUIMUMBIM, €CIIM OH JINOO B JTaHHBIA MOMEHT
JOCTYIEH JUIsl OPraHOB BOCIIPHUATHSA 4eNlOBEKa, MO0 OH ObLI HACTOJIBKO HEAABHO BOCIPHUHAT, YTO
elle He ycrea BBIUTH W3 KpaTKOBpeMeHHOH mnamsatu. [lnsg HopMmanbHON paboTel uHTepdelica,
JOJDKHBL  OBITH BHJIUMBI TOJBKO HEOOXOAWMBIE BEIIM — T€, YTO HUACHTUDHUIMPYIOT YacTH
paboTapIMX CHCTEM, M T, YTO OTOOpa)»alT CMoco0, KOTOPHIM TOJIB30BATEIh MOXKET
B3alMO/JIEIICTBOBATD C YCTPOWCTBOM.

10. OrcTynsl MEXKAY IEMEHTAMH JTYYIIe eNIaTh PAaBHBIMHU WM KPATHBIMH JPYT-IPYTY.

®opma npeacTaBiieHus pe3yabTaTa:
BrimonHeHHOE 3a/1aHKIE, MAKeT, OTYET O PadoTe.

Kpurepun ouenku:

Oyenka «omauyHoy gvicmasisiemcsi — padoTa BBIIIOJIHEHA MOJTHOCTHIO, MAKEThl CUCTEMBI
pa3paboTaH Ha OCHOBENPOTOTHIIA, C Y4ETOM Ieseil U TpeOOBaHUN K CHUCTEME, YYTEHBI
TpeOOBaHUs TIOJBL30BaTENCH U
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OCHOBHBIC TIPUHIMIIBI TPOEKTUPOBaHUS TIpaduueckoro wuHrepdeiica. CocraBleH OTYET O
BBINOJIHEHHOH paboTe. PaboTa caana mpenogaBarenio.

Oyenka «xopouioy evicmagnsemcsi - pPadoOTa BbBIIOJIHEHA IIOJHOCTBIO, MAKET CHCTEMBI
pa3paboTaH Ha OCHOBE NPOTOTHUIIA, C HE3HAYUTEIHHBIMH OIMIMOKAMH, HE JO KOHIIA YYTCHBI
TpeOOBaHUS IOJB30BAaTEICH MM OCHOBHBIE IPUHLUIBI IPOEKTUPOBAHUA IpadUyecKoro
uHTepdeiica. CocTaBieH OTYET O BHIIOIHEHHOW pabdore. PaboTta ciana mpernopaBaTelnio.

Oyenka «y0o61emeopumenbHo» @blcmasisiemcs - padoTa BBIIOIHEHA HE MTOJHOCTHIO, MAKEThI
CHCTEMBl HE COOTBETCTBYET HPOTOTHILY WJIM pa3padOTaH C CYIIECTBEHHBIMH OIMIMOKaMH, HE J0
KOHIIa y4TeHbl TpeOOBaHUS IOJb30BATENEH W  OCHOBHBIC IPUHIMIIBI  [IPOEKTUPOBAHMS
rpapuueckoro uHTepdeiica. CocraBieH oOT4eT O BHINOJHEHHONW pabore. PabGora cnpana
IIPEI01aBaTEelIIo.

Oyenka «Hey0081emeopumenbHo» 8blCmMasiaemcs - padoTa He BBIIIOJIHEHA.
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JlabopaTopHoe 3ansitue Ne 12 Peanuszanusi aaropurMoB 00padoTKH YHCJI0BBIX
AaHHBIX.OT/1a1Ka PUII0KEHHS
Hesab: 3akperyieHHe MPAKTUYECKUX HABBIKOB pa3paboTku wuHTepdelica monb30BaTens,
3aKpeIUIeHNE HaBbIKOB OTJIAKU IPUIIOKEHUH.

BbinosinuB padory, Bl Oyaere:

YMETh:

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMAILINN;

- Y0 02.07 ucmosib30BaTh COBPEMEHHOE MTPOTrPAMMHOE 00ECIICUCHHE,

-V5. pemiath MpUKJIAAHbIE BOIPOCH! POrPAMMHUPOBAHMSI U S3bIKA CLIEHAPUEB AJIS CO3JaHMS
IpOTrpaMM;

- V7. co3aBaTh U YIpaBiIsATh IPOEKTOM 110 pa3pabOTKe NPUIIOKEHHUS;

- V10. ucnonb30BaTh A3bIKU CTPYKTYPHOI'O, 0OBbEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMUPOBAHUS Us3bIKA CLIEHAPUEB JJIS CO3/JaHUs HE3aBUCUMBIX IPOTPaMM;

MarepuanbHoe obecrnieyeHue:
[epconanbublii kommeioTep, Visual Studio Code
3aganue:
1. Pa3paboraTh npuaokeHUe KalbKyJISITOP
2. BBHIMONHUTE OTIIATKY TPUIIOKEHUS
3. CocTaBUTb B 3JIEKTPOHHOM BHJIE OTUET O padoTe.
4. Cpatb BBITIOJIHEHHYIO padoTy.
ITopsinok BbINOJIHEHNs PaGoOThI:
1. Co3nath MakeT NPUIIOKEHUS KaIbKYJIATOP, KOTOPBIN JOIKEH COJIEP/KATh!
- 110JI€ BBOJA
- LU POBbIE KHOMKH
- 3HAKH MaTeMaTHYECKUX OTeparnui
2. Pazpaboratp Ha javasCript mpuiokeHHE, pealu3ylolllee CTAaHIAPTHBIC —OIMEpaluH
KanpKynsropa. [Ipu peanuszanuu He06X0IMMO YUUTHIBATH:
- IPOBEPKY BBOJMMBIX 3HaUECHUH
- BBOJI BEIIECTBEHHBIX YHCEI
- 00pabOTKY BO3MOKHBIX OIIMOOK, HAIIpUMEp, JIEJIEHUS Ha HOJIb
- BO3MOXHOCTb OYUCTKH MOJISI BBOJA
3. OcyImecTBUTh OTIAJKY MPHIIOKEHHS.
4. CocTaBUTh KpaTKHil OTYET, coAep kKAl ONMCaHUE MPOoIlecca CO3AaHNUS U OTIAJAKU MPOEKTa.

Xox pa0doThI:
1. BriOpath JOMONHUTEIbHBIE HCTOYHUKH JTUTEPATYPHI.
2. BeInosHuTH 3a/1aH1e
3. Pe3ynbTar BeIONHEHMS Ta00PATOPHOTO 3aHIATHSI OYOPMHUTH B BUJIE OTUETA.

®opma npeacTaBiieHus pe3yabTaTa:
BrimonHeHHOE 3a/1aHKHE, MaKeT, OTYET O PaboTe.

Kpurepun ouenku:

Oyenka «omauuno» evicmaeisiemcs - paboTa BBHINOJHEHA IMOJHOCTHIO, BCE HEOOXOIUMBIE
dbyHkuuu peanusoBasbl. [IpunokeHne pa3paboTaHO ¢ yd4eToM OOMIENpPUHATHIX cTaHaapToB GUI.
CocraBieH OTYeT O BHIIIOJIHEHHOH padoTte. PaboTra ciana mpernogaBaTelnto.

Oyenxa «xopouwio» evicmasisiemcsi - pab0OTa BBHINOJIHEHA HE TMOJHOCTHIO, PEATU30BAHBI
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OoonpmmHCTBO QyHKIUU. [Ipriioxenue paspadbotaHo ¢ yuyerom oOmenpuHATHIX cTanmaapToB GUI.
CocrasiieH OTUeT O BHIIOJHEHHOU paboTe. Pabora ciana mpemnoaaBaresio.

Oyenka  «y0061emeoOpuUmenvHoy  8blCmasisemcss - paboTa  BBIIOJHEHA YaCTUYHO,
peasin3oBaHbl Mano QyHkmwid. [Ipuioxkenne pazpaboTaHO C y4eTOM OOMICTIPUHSATHIX CTaHIAPTOB
GUIL. CocraBnen otuet o BBINMOJIHEHHOH padoTe. PaboTa ciana nmpenogaBaTenio.

Oyenka «Hey0081emeopumenbHoy blCmaegisemcs - paboTta He BHITIOJTHECHA.
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JlaGoparopHoe 3ansaTue Ne 13 Peanuzauust aaropurmMoB noucka. Oriiaaka npujiosKeHust
MOUCK

Henab: 3akpenieHue MPaKTUYECKUX HABBIKOB Pa3pa0OTKU I0JIb30BATEIbCKUX MPUIOKEHUM,
paboTa 1O CO3/1aHUI0 MEXaHU3MOB IIOMCKOBOM CTPOKM JUI IPUIIOKEHUS, 3aKPEIJICHUE HABBIKOB
OTJIAJIKH IIPUJIOKECHUMN.

Beinosinus padory, Bel Oyaere:

YMETh:

- ¥9. paboTaTh C HHCTPYMEHTAIBHBIMH CPEJCTBAMH 00paOOTKU HH(DOPMAITUH;

- Y0 02.07 ucmoias30BaTh COBPEMEHHOE MPOrpaMMHOE 00ecIieueHue;

-¥Y5. pemats npuKiaaHbIe BOIIPOCHI IPOrPaMMHUPOBAHUS U SI3bIKA CLIECHAPUEB JJIs CO3IaHMs
MIpOrpaMM;

- V7. co3naBaTh U yIpaBisATh IPOEKTOM IO pa3paboTKe MPUIOKEHHUS;

- V10. ucrionb30BaTh A3bIKU CTPYKTYPHOI'O, 0OBbEKTHO-OPUEHTUPOBAHHOTO
MPOrpaMMHUPOBAHUS USI3bIKA CIICHAPUEB JJI CO3AaHUS HE3aBUCUMBIX IIPOTPaMM;

MarepuanbHoe o0ecnieyeHue:
[Tepconanbubiii kommeioTep, Visual Studio Code

3aganue:
1. O3HaKOMHTBHCS C TEOPETUYECKUM MATEPUAIIOM.
2. PazpaboTtarhb U peaan3oBaTh B CBOEM MPUIIOKEHUN MEXAHU3M MTOUCKA.
3. BBINONHATE OTIAAKY TIPHUIIOKEHUS
4. CocTaBHTb B FIEKTPOHHOM BHUJIE OTYET O paboTe.
5. Crnatp BBITIOJIHEHHYIO PadoTy.

IMopsinok BLINOJTHEHHUS PA0OTHI:

1. Pazpabotate ¥ co34aTh B CBOEM TNPWIOKEHUHM MEXaHW3M TEKCTOBOTO  IIOWCKa,
MO3BOJISIIOIINN YBUJIETh BCE HallICHHbIE Ha CTpaHUIle COOTBETCTBUS. OCYIIECTBISATH MPOBEPKY
BBOJIMMBIX 3HAUEHUN.

2. OcymIecTBUTh OTJIAJIKY MPUIOKEHUS.

3. CocTaBUTh KPAaTKHA OTUET, COACPIKANIUIN ONMMCAHUE MTPOIIecca CO3/IaHUs U OTIIAJIKH ITPOSKTA.

Xox padoThI:

[Touck mo crpaHWIle, MOXKET MOHAMOOUTHCS ISl CTPAHMII MPETOCTABISIONIUX OOJBIION
00beM JaHHBIX. YJI00HEe OCYHIECTBIATH €CIM JUIsl 3TOTO Peau30BaHbl OTAEIbHBIE 3JIEMEHTHI
MOMCKa, HAIPUMEP CTaHAapTHAs CTPOKA ISl BBOJIa HCKOMBIX 3HAYCHH.

[Tpu peanu3annu MexaHU3Ma MOMCKa HEOOXOMMO cOOII01aTh HEKOTOPBIE MTPaBHJIa;

1. Heo0xoammo mpoBepsATh KOPPEKTHOCTH BBOJIA TAHHBIX, HATPHMEP, YIAICHUE JTUITHIX
po6esIoB o 60KaM ¢pasbl It MOUCKA.
2. B03MOXHOCTP BBIJICIICHUS BCEX HAlCHHBIX 3JIEMEHTOB, HAIIPHUMED, IIBETOM.
3. KoppekTHbIi BBIBOJ pe3y/IbTaTOB MOUCKA, HATPUMED, COOOIIEHUS, 00 OTCYTCTBUH
COBMAJICHUH.
®opma npeacTaBiIeHus pe3ybTaTa:
BrimoHeHHOE 3a/1aHUE, MAKeT, OTYET O paboTe.

Kpurepun onenkmn:

Oyenka «OMAUYHOY 8blcmagisaemcs - pabdoTa BBIIOJIHEHA ITOJHOCTBIO, PEaTi30BaH MEXaHU3M
noucka. [lpunoxxenue pazpadborano ¢ yderom obmenpusaThix ctanaaptoB GUI. CocrtaBneH oruer
0 BBINIOJHEHHOH pabote. PaboTa ciana npenoaaBaTelnio.
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Oyenka «xopouto» evicmasisemcsi - paboTa BBIITOJHEHA TOJIHOCTHIO0, HO HE peau30BaHbl BCE
¢byHkuun win HapymeHsl oOmenpunsateie cranaapTel GUI. CoctaBneH OTYeT O BBINOJIHEHHOU
pabore. PaboTa cmana npernojgaBaTemio.

Oyenka «y0081emeopumenbHo» 8blCMAasIsgemcs: - padoTa BBIMOJHEHA YaCTUYHO, HAPYIICHBI
obmenpunsaTeie crannapTel GUI. CoctaBieH oT4eT O BBINOJIHEHHOW padore. Pabora cnana
MIPEToIaBaTelio.

Oyenka «Hey0081emeapumebHo» evicmasisemcs - padboTa He BBIIMOJTHEHA.
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JlabGoparopHoe 3ansiTue Ne 14 Peasu3zauust o0padoTKH TA0JUMYHBIX JTAHHbIX.
OTaagkanpuiaoKeHust

IIe.m:: 3aKPCIVICHUC MTPAKTUUCCKHUX HABBIKOB pa3pa60TK1/1 IIOJIB30BAaTCIbCKUX HpI/IJIO)KeHI/If/'I C
HCIIOIL30BaHUEM TaOJIHYHBIX JaHHBIX, 3aKPCIIJICHUEC HAaBBIKOB OTJIAAKU HpHJ’IO)KCHPIfI.

BbinosinuB padory, Bl Oyaere:

YMETh:

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMAILINN;

- Y0 02.07 ucrosb30BaTh COBPEMEHHOE ITPOTPAMMHOE 00ECIICUeHUE;

- V5. pemate npuKiaaHble BOIPOCH! IPOrpaMMHUPOBAHUS U SI3bIKA CLIECHAPUEB U1 CO3/1aHUS
IpOTrpaMM;

- V7. co3aBaTh U YIpaBiIsATh IPOEKTOM 110 pa3pabOTKe NPUIIOKEHHUS;

- V10. ucnonb30BaTh A3bIKU CTPYKTYPHOI'O, 0OBbEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMUPOBAHUS Us3bIKA CLIEHAPUEB JJIS CO3/JaHUs HE3aBUCUMBIX IPOTPaMM;

MarepuanbHoe obecrnevyeHue:
[Mepconanbublii kommbroTep, Visual Studio Code
3aganue:
1. Cosznate Ha CBOEH CTpaHHUIIe TAOIHILY O 3aIaHHIO
2. BBINONHATE OTIAAKY TPHUIIOKEHUS
3. CocTaBUTb B JIIEKTPOHHOM BHUJI€ OTUET O paborte.
4. Cpartb BBINOJIHEHHYIO pa0doOTYy.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. JloGaButh cBOe TpWIOKEHUE TaOauIy ™o 3amaHuto. dopmar TaOMUIBI  JTOJDKEH
COOTBETCTBOBAThH CTPAHMUIIE, BBIIETUTD 3ar0JIOBKU CTPOK U CTOJIOIIOB, UTOTOBBIE 3HAYECHHUS.
2. IIpexycMOTpeTh BOBMOKHOCTD (DHIIBTPAIIUH TAOJIHIIBI 10 CTOJIOMAM.
3. OcyImecTBUTb OTIAKY MPHIIOKEHHS.
4. CocTaBUTh KpaTKHi OTYET, COAEp KA ONKMCAHUE MTPOLIECCa CO3/1aHus U OTJIAIKU IPOEKTa.

Xoa paGoTsI:
1. BeiOpath JOMOTHUTENBHBIC HCTOYHUKH JINTEPATYPHI.
2. BeinosnHuTh 3a/1aH1e

3. Pe3ynbTar BeIONHEHHS Ta00PATOPHOTO 3aHATHSI ODOPMHUTH B BUJIE OTUETA.

®opma npeacTaBIeHus pe3ybTaTa:
BrinonHeHnHoe 3a7aHue, MakeT, OTYeT o padore.

Kpurepun ouenku:

Oyenka «omau4HoO» 6vicmasisemcs - CO3lIaHa W J00aBJIeHa B MPOEKT Talnwia, OHa
COOTBETCTBYeT 3amaHuto. OdopmieHue BbIIEPKAHO, BBIMONHACTCS (DUIBTpAlUs JaHHBIX.
CocTaBJieH OTUYET O BBIIOJTHEHHOH padoTte. PaboTa cltaHa mpero1aBarerio.

Oyenra «xopouioy evicmagisemcs - co3faana u n1o0aBiIeHa B MPOEKT TaOIHIIA, OHA YACTUIHO
HE COOTBETCTBYeT 3ajaHuio. OQopMIICHHE BBIACPXKAHO YACTHYHO, BBIMONHICTCS (QHIIBTPALIHS
naHHbIX. COCTaBIEH OTYET O BBIMIOIHEHHOM padoTe.

Oyenka «y0081emeopumenbHo» 8blCMasIsemcs - co3aaHa U J00aBiIeHa B MPOCKT TabIuIa,
HE TIOJHOCTBIO COOTBETCTBYET 3aJaHuio, OmHUOKkH B odopmwieHnd. CocCTaBleH OTYET O
BBITIOJTHEHHOM paboTe. PaboTa ciana mpemnopaBarento.

Oyenka «Hey0081emeopumenbHoy blCmaegisemcs - pabora He BBITIOTHEHA.
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JlaGopaTtopHoe 3ansaTie Ne 15 PazpadoTka u oT/IaKa reHepaTopa cjay4YaiHbIX CHMBOJIOB

IeJsb: HAyYUTHCS TEHEPUPOBATH CTPOKHU CIYYaiHBIX CHMBOJIOB CPEICTBaMU javascript

Beinosinus padory, Bel Oyaere:

YMETb:

- ¥9. paboTaTh C HHCTPYMEHTAIBHBIMH CPEJCTBAMH 00paOOTKH HH(MOPMAITUH;

- Y0 02.07 ucroias30BaTh COBPEMEHHOE MPOTpaMMHOE 00ecIieueHune;

- V5. pemiate NpuKIIaHbIe BOPOCH TPOrPAaMMHUPOBAHUS U SI3bIKA CIICHAPHEB IS CO3IaHUS
MIpOrpaMM;

- ¥7. co3maBaTh U YIpaBJsaTh MPOEKTOM IO pa3pabOTKe MPUIIOKECHHUS;

- Y10. ucnonb30BaTh SA3bIKU CTPYKTYPHOTO, 0ObEKTHO-OPUEHTUPOBAHHOTO
MIPOrpaMMHUPOBAHUS MSI3bIKA CIICHAPUEB IS CO3aHUS HE3aBHCHMBIX ITPOTPAMM;

MarepuajibHoe obecnieyeHue:
[Mepconanbublii kommbroTep, Visual Studio Code
3aganme:
1. Pa3pabotaTh reHepaTop MOCIeI0BATEILHOCTH CIIy4aliHBIX CHMBOJIOB
2. BBINOTHUTH OTIAIKY TPUIIOKEHHUS
3. CocTaBHTH B 3JICKTPOHHOM BHUJIE OTYET O paboTe.
4. CpnaTb BBIIIOTHEHHYIO paboTy.

Ilopsinok BbINOJHEHHS PadOTHI:

1.Pa3zpaboTatrh anropuT™ U cO34aTh F€HEPATOP MOCIEAOBATENLHOCTH CIy4aiHbIX CUMBOJIOB.

2.Ha ctpanuue co3aarh 3JIeMEHT Ul T€HEPUPOBAHMUS CTPOKU M3 CIydailHBIX CHMBOJIOB. B
KayecTBE CHMBOJIOB MOTYT BBICTYNAaTh OYKBBI PYCCKOTO M JIATUHCKOTO, LU(PBI, 3HAKU
apupmeTrueckux onepauuii. [IpenycMoTpeTs renepannio OykB B pa3HbIX PErHCTpPax.

3. OcCyIIecTBUTH OTIAIKY TPHUIIOKECHHUS.

4. CocTaBUTh KpaTKUil OTUET, COJEpKAIUI OMMCAaHUE MTPOLEcca CO3/IaHMsI U OTJIAJIKU POEKTA.

Xoa paGoTsI:
1. BwIOpath AOMOJHUTEIBHBIC HCTOYHUKH JTUTEPATYPHI.
2. BreimonHuTs 3amanue
3. Pe3ynbrar BeIMOTHEHMS Ta00OPATOPHOTO 3aHATHS OPOPMUTH B BUJIC OTUETA.

®opma npeacTaBaeHus pe3ybTaTa:
BrinonHenHoe 3aaHue, MakeT, 0TYeT o padorTe.

Kpurepun ouenku:
Oyenxa «omauyHo» 6blcmasiAaemcs - CO31aH U OTIIAKEH T€HEPATOp CIIy4alHBIX CUMBOJIOB C
cobmoaeHreM BeexyciaoBuil. CocTaBlieH OTYET O BHIOJHEHHOM pabote. PaboTta crana

MIpernoaBaTelko.

Oyenka «xopoutoy eblcmaensemcs — CO34aH U OTIIAXKEH TEeHEepaTop CIy4alHBIX
CHUMBOJIOB C HEOOIBIMMMUHETOYHOCTIMHA. COCTaBIIEH OTYET O BBIMOJHEHHOM padoTe. PaboTta caana
MPENnoIaBaTeNo.

Oyenxa «y0061emeopumenvHoy blcmagisiemcs — padboTa BEIIIOIHEHa 0e3 yyeTa yCcIoBHil
3aganus. COCTaBJICHHBIN OTYET O BHIMOJIHEHHOU paboTe copepkuT omubku. Pabora cnana
MPEroAaBaTeIio.

Oyenka «Hey0081emeopumenbHo» 8blCMasiaemcs - padoTa He BBIIIOJIHEHA.
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JlabGoparopHasi padora Ne 16 Pazpadorka npuiiokeHuii 1Js1 MOJAeJTHPOBAHMS MPOLECCOB U

sIBJICHUH. OTJ'Ia)IKa NMPUJTOKECHUS

He.m:: 3aKPCIUICHUC IMPAKTUYCCKUX HABBIKOB pa3pa60TKH H OTJIAaJKH II0JIb30BATCIBCKHUX

HpI/IJ'IO}KeHI/Iﬁ AJI pCHICHUA IMPAKTUYCCKUX 3a1a4.

Beinosinus padory, Bel Oyaere:

YMETh!

- ¥9. paboTaTh ¢ UHCTPYMEHTAJIbHBIMU CPEACTBaMHU 00pabOTKH HH(pOpMALIUH;

- HCIOJIb30BATh COBPEMEHHOE IIPOrPAMMHOE 00€eCIIeUeHNUE;

-Y5. pemarb MpHUKJIAIHBIE BOIPOCH MPOTPAMMHUPOBAHMS U S3bIKA CLIEHAPUEB JJISI CO3AHMS
IIpOrpamM;

- V7. co3naBaTh U yIpaBisATh IPOEKTOM IO pa3paboTKe MPUIOKEHHUS;

- V10. ucrionb30BaTh A3bIKU CTPYKTYPHOI'O, 0OBEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMUPOBAHUS Us3bIKA CLIEHAPUEB JJIS CO3/JaHUs HE3aBUCUMBIX IIPOTPaMM;

- Yo 02.01 ompenensite 3aga4uu Uit HOMCKa HH(POpMAIH;

- Y0 09.06 unTaTh, MOHUMATh U HAXOAUTh HEOOXOAUMBIE TEXHUYECKHE IaHHbIE U
WHCTPYKIIMU BPYKOBOJICTBAX B JJIOOOM JTOCTYITHOM (hopMmarTe;

MarepuajibHoe o0ecreyeHune:
[epconanbubiii kommeioTep, Visual Studio Code
3aganue:
1. Tlo HAMBUAYATBHOMY 3aaHUIO Pa3paboTaTh MPUIOKEHHE, BBHITIOIHUTD €r0 OTIAKY
1 TECTHPOBAHUE.
2. CocTaBWTh B SJIEKTPOHHOM BHJIE OTYET O pabore.
3. Cnarb BBIIOJHEHHYIO PaboTy.

Ilopsinok BbINOJHEHHS PadOTHI:

1.

akrwmn

PaccmoTpeTs MHIMBUAyalbHOE 3aJlaHUE, ONPEICTUTh LEIH CO3JAaHUs MPUIOKEHHS,
MOJIb30BATEIBCKYIO Ay TUTOPUIO.

PazpaboTtare anropuT™ peaau3anuy s pelieHus 3a1auu.

Co3znaTh MakeT NPUIIOKEHHUS.

PazpaboTtare npuiiosxeHue 1Jis perieHus MoCTaBIeHHOH 3a/1auu.

OCYHICCTBI/ITB OTJIIaAKy U TCCTUPOBAHUC MPHUIIOKCHUA IJIA Pa3JIMYHBIX BAPUAHTOB BXOJHBIX
apaMeTpoB.

6. CocTaBUTH KPATKHIA OTUET, COIEPIKANTUI OIMCAaHUE MPOIIeCcca CO3/IaHUs M OTIIAJIKH ITPOCKTA.

Xoa pa0dorsi:

1.

3.

BapuanTtsl 3a1aHui:

Cozanue npocToro TEKCTOBOTO PENAKTOPA AJIs CO3JaHMUs U COXPaHEHUs 3aMETOK. PenakTop
JNOJDKEH PpEealn30BBIBATH CIEAYIOIIUE BO3MOKHOCTH: COXPAHEHHE; PpENAKTUPOBAHUE;
ylaleHue; BBIACICHUE LBETOM; IPH 3aKphITHM OKHa / Opay3epa [aHHBIC JOJIKHBI
COXPaHSATHCS, a IPU «BO3BPAILCHUM MOJIb30BATENS — JUHAMUYECKH ITOATIPYKATHCS.
Co3gaHue Tecta — NPHIOKEHHs sl TECTUPOBaHMS 3HAHUNW B KaKOW-TMOO MpeIMETHOU
obnactu. IIpuioxxeHne NOIKHO COIepKaTh BO3MOXKHOCTb IPOXOJUTh TECT HECKOJIBKO pas,
OTpaHUYEHHUE I10 BPEMEHHU; OTOOpaxkaTb oOOIIee KOJHMYECTBO BOMPOCOB U KOIUYECTBO
3aJJaHHBIX BOIIPOCOB; JOJDKHBI OTOOpPaXaTbCsl pe3yJbTaThl MPOXOXKIEHHs Tecra: ooiee
BpEMS TECTUPOBAHMUSI, KOJIMYECTBO IIPAaBUIIbHBIX OTBETOB, PE3IOME TECTUPOBAHUS).

Co3naHne TNPUIOKEHUS, pealu3ylolero (QYHKIMM HWHXEHEPHOro KalbKyasTopa. B
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IMPHUITOXKCHUN OOJIKHBL OBITH pC€aIn30BaHbl BBIYMCICHUA i1 OTPHULIATCIBHBIX WM ,I[pO6HBIX

qucell, TPUTOHOMETPUYECCKUX (YHKIMA, ONepalid BO3BEIACHHUS 4YHCIAa B KOHKPETHYIO
CTENEeHb, TPOBEPKH BBOJAMMBIX 3HAYCHHU U 00paOOTKH OMMOOK MPH BBOJIE.

4. Co3maHue TPWIOKEHUS, peann3yrmero QyHKINNA KaabKyJIAaTopa Ui MepeBoja IeNbIX U
JIPOOHBIX YHCET B CHCTEMaxX CUYUCICHUS W apu(PMETHUYECKHX ONepalnui ¢ yuciamu. B
MIPUJIOKEHUU JIOJDKHBI OBITH pean30BaHbl BO3MOXKHOCTD MEPEKIIIOUCHUS MEKIY CUCTEMAMHU
CUHCIICHHUSI, POBEPKA MPABUILHOCTH BBOJAMMBIX 3HAUCHUM, 00paboTKa OMIMOOK.

5. Co3zmaHue Urpbl KMEMOY.

OnucaHue Urpsl:
- UI'pa BEJIETCS HA BPEMS;
- MIOCJIe 3aITyCKa MPUIIOKEHHS TIepel UTPOKOM OTKPBIBAECTCS ToJie pazmMepoM N X N

KapTOUY€K, U3HAYAJIBHO KapThI JIEKAT JIMLIOM BBEPX;

- yepe3 M CEeKYH]I KapThl OBOPAYMBAIOTCS JIMIIEBOM CTOPOHOM BHM3; 3allyCKAETCs Talimep

UTPBI;

- TOCJIC KJIMKA [0 KapTO4Ke, MOSABIISAETCS N300paKeHHE;
- HEOOXOIUMO HAMTH TAKYIO K€ KAPTUHKY CPEAH 3aKPBITHIX KapT;
- OTKpBITasi KapTouka Oy/eT 0ToOpa)kaThCs A0 TeX MOp, MOKa MOIb30BaTeNb HE HAXKMET Ha

BTOPYIO,

- €CJIM HAIIJIMCh JB€ OJIMHAKOBBIC KAPTOYKHU, TO OHM HMCUE3AIOT W3 CIKCKA, a €CIU HET —

[IEPEBOPAYNBAIOTCS B UCXOIHOE MTOJOKECHUE;

- KOT[la HAIIUTMCh BCE COBIIAJEHUS — ITOJIb30BATEII0 BEIBOJIUTCS COOOIIEHHE;
- UTPpa MOXET 3aKOHYUTHCSA B 2-X CIIydasix: €CJIM BBILIUIO BpPEMs,, OMpPEIEICHHOE Ha UTPY

WJIM UTPOK MPABUIILHO COCTABUJI BCE Mapbl KapT;

- B pe3yibTaTe [OJDKHA BBIBOAUTHCS TIOJIb30BATENIbCKAs CTAaTUCTHKA (KOJIUYECTBO

BBIUTPBILICH/TIPOUTPHIIIIEH, TydIliee Bpems).

6. Co3mgaHue UTPBI «KPECTHKU-HOJIHKI.

Onucanue Urpsl:
- UTpa BEJIETCS HA BPEMSI;
- TIOCJIE 3aIlyCKa MPUJIOKEHUS TIepe] UTPOKOM OTKPBIBAeTCA MoJie pa3Mepom n X N,
- B TIOJIE CITYYalHBIM 00pa3oM T€HEPUPYETCS YUCIO, MOKA3bIBAIOIIEE, KTO OCYIIECTBIISIET

MIEPBBIA XO;

- WUTPOKU MOOYEPEIHO BBICTABISIOT 3HAKU «0» min «X» 10 T€X Mop, MOKa HE 3aKOHYHUTCS

BpEMS UTPBI WK HE OYET COCTaBlIeHA BBIUTPHIIIIHAS KOMOUHAIHS;

- B pe3yJbTare JOJDKHA BBIBOAWTHCS WHGOpPMAIUMs O pe3ylbTaTax WIPhI, Bpems,

MPOUTPABLIMI U BBIUTPABIINI UTPOK

7. Co3nanue TPUIIOKEHUS «opraHaiizepy». [IpuiokeHne JOMKHO peaTu30BbIBATH CIIENYIONINE
(YHKIIUU: OCYIIECTBISATH BBOJ 33/1ayll B CIENHAILHOE IOJIe; COXPAHEHHE U TOSBICHHE B
CITMCKE HOBOM 3a7ja4yM TI0 HAXKATHIO HAa KHOMKY; BO3MOKHOCTh PEIaKTUPOBATH JIFOOOH ITyHKT;
IPOCMOTP BBIIOJIHEHHBIX M AaKTUBHBIX 3aJay, JAaTbl HX CO3JaHUS; IIPU 3aKPbITUH
OKHa/Opay3epa JaHHBIE JIOJDKHBI COXPaHSTHCSA, a TPH «BO3BPAIICHHUHN» TOJIH30BATENS
JMHAMUYECKHU TOATPYKEHBI.

8. Co3manue TPUIOKEHUS MO OTCIACKHUBAHMIO  pPacXofoB. [IpumoxkeHHE  IOIKHO
peann30BbIBaTh Cleayromne (GyHKIHH: J00aBICHUE HWCXOIHBIX JTAHHBIX MO HMMEIOITUMCS
CyMMaM Ha pacxXofpl, pa3OMeHUE HCXOJHBIX CYMM Ha KaTe€rOpHUH TpaT, AoOaBICHHE U
pa3OMBKHU pPACXOJOB IO KATETOPHUSM, TEHEPAIMI0 WTOTOBBIX OTYETOB, OCHOBAHHBIA Ha
BXOJAILINX JaHHBIX, U NIOJIb30BATEIBCKUE YBEAOMIICHUS.

9. Co3nmanue MPUIOKESHHS MO MATPUYHOH apu(METHKE. BO3MOKHOCTH BBOJIA Pa3MEPHOCTH
Matpuil; (OopMHpPOBAHUE HCXOIHBIX MAHHBIX JUISI MATPHIl IyTeM BBOJA 3HAYCHHUH WU
CIy4aiiHbIM 00pa3oM W3 KOHKPETHOTO Juara3oHa; KHOMKHW JUIs peai3alliid MaTPUYHBIX
BBIYHCIICHUI: CIIO)KEHUS, BBIYUTAHHWE, YMHOXCHHS, TIOITYYCHHS OOpaTHOW MAaTpPHIIHI,
BBIYMCJICHHUS ONPENCTUTENs; MOJDKHA OBITh MPEAyCMOTpEHa TPOBEpKa MPaBUILHOCTH
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10.

11.

12.

13.

14.

15.

16.

17.

18.

BBOJIMMBIX 3HAUEHUU U IEHCTBUH.

Cozpanne npunoxenuss  «Pacnucanue npuema  Bpauay. llpunoxkenue — AOIKHO
peayin30BbIBaTh cleAyrolmue (QyHKINUN: BO3MOXKHOCTh OCYIECTBUThH 3alHCh Ha MPHEM KO
Bpauyy Ha KOHKPETHOE 4YHCIO B CBOOOAHOE Bpems. B Tabmuie MODKHO OTOOpakaThCs
TEKyIllee paclucaHue C YKa3aHHeM 3aHSATOro u cBoOoaHoro BpemeHu. Ilo mroram 3amucu
JOJDKHO OBITH C(OPMHUPOBAHO YBEAOMIIEHUE O JaTe, BPEMEHH, MECTE IprueMa Y KOHKPETHOTO
Bpaya.

Co3nanne npwioxenus «Bukropuna» [lpunokeHune AOMKHO PEaM30BBIBATH CIEAYIOLINE

(GbyHKIIUHM BBIOOp CiIy4yailHbIM 00pa3oM pa3InyHBIX BOMPOCOB U3 0a3bl; BO3MOKHOCThH BbIOOpa

BapHaHTa OTBETA; MOJCUET KOJIMYECTBA MPABMWIIBHBIX PE3YJIbTaTOB, HTOTOBYIO MH(POPMALIUIO

¢ 00IIKM Pe3yJabTaTOM U IPABHJILHBIMU BapUaHTaAMH OTBETOB.

Coznanne npwiokeHus «AnpecHas KHura». [lpwiokeHne [ODKHO pPeaau30BbIBAaTh

cienyomue (yHKUUUA: H00aBlIeHUE, peAaKTUPOBAaHUE, YJAJIeHHE KOHTAKTOB, BKIIOYas

HOMEpA, aJipeca EKTPOHHOU MOYTHI U HEOOJIBIIINE 3aMETKH O HUX; BO3MOKHOCTh Pa30MBaTh

KOHTAKThI HA TPYIIIbL, CO3/1aBaTh IPUOPUTETHBIEC TPYIIIbI MJIM KOHTAKTHI.

Cozpanne npunoxkenuss  «Kanpkynarop ans  unorekuwy». llpunoxkeHue  AOIKHO

pean30BbIBaTh CleAyomue (GYHKIMH: BBIYMCICHUE MECAYHBIX BBIJIAT B TEYECHUU

YKa3aHHOTO IepuoJa C 3aJaHHOW IPOLEHTHOM CTAaBKOM; IPUIOKEHHE  JIOJDKHO

OCYILIECTBIISTH BHIOOP M3 HECKOJIBKUX BO3MOXHBIX MPEIJIOKEHUN OAaHKOB.

. Co3nanue npunoxenus «llovck kaury. [Ipunoxenne 10KHO pealn30BbIBaTh CIENYIOLINE

(GYHKIIMH: TIOMCKa KHUTHU 10 3ampocy (Ha3BaHUE, aBTOP U T. [1.); BO3SMOXKHOCTb OCYIIECTBIIATh

MIOMCK TT0 OJIHOMY HJIM HECKOJIBKHM IapaMeTpaM; OTOOpaKeHHE HaIEHHOTO CIIMCKA KHUT CO

Bcel nHpopMarueit o HuX.

Coznanue npunoxenus «KaapKynaropy aias puMckux 1udp. B npunoxxeHnn 10mKHbBI ObITH

peaar30BaHbl BO3MOKHOCTH BBOJIA YMCET pUMCKUMHU LU paMu; apupMeTHIecKre AeiCTBUS

C HUMH; BBIBOJ UTOTOBOTO pe3ysbTara; 00paboTKa MpaBUIbHOCTH BBOAUMBIX 3HAUEHUN U

BBIYMCIICHHM.

Coznanne mpuioxenuss «ludp Ilezaps». B mpunokennn MOMKHBI OBITH peaTn30BaHbI

BO3MOKHOCTH BBIBOJIa TAaOJMIBI BCEX BO3MOXKHBIX B «mu¢pe Llezaps» mnpeoOpa3oBaHmii

BBEJICHHOM TEKCTOBOW CTPOKH; Heal(aBUTHbIE CHMBOJIBI — 3HAKH MpPENHUHAHUs, MpoOesbl,

1udpsl B mM(pe He MEHSIOTCS.

Coznanue npunoxenus «Mrpa B msTHAILIKW.

Ornucanue Urpsl:

- Iocie 3amycka MPUJIOKEHHs MNepes UTPOKOM OTKpbIBaeTcs moie pasmepoM 4 X 4 ¢
MIPOM3BOJILHO pa3MeEIIeHHbIMU unciaMu oTl 1o 15;

- OJlHA MTO3ULUS Ha I10JIE OCTAETCS HE3AHATOU JUIs IEPEIBUKEHUS YNCET,

- 33Ja4a WrpokKa IepeMelias 4ucia MpU MOMOLIM HE3aHATON IMO3UIUH, BBICTABUTH BCE
4uclla B IOPSAKE BO3PACTAHUS;

- B pe3yibTare JOJHKHA BBIBOAUTHCA WMH(GOpPMAIHS O KOJWYECTBE BBIMTOJHEHHBIX IIIaroB,
BPEMEHHU UTPHI

Co3pnanue npunoxenus «Mrpa B ciioBay.

Onucanue Urpsr:

- 1ocie 3amycka NMPWIOKEHHs BKIIIOYaeTcs TailMep; Mepes UTPOKOM OTKPBIBAETCS IOJie
pasmepoM n X n ¢ MPOU3BOJIBHO pa3MEIMICHHBIMH OyKBaMu (Kaxmas OyKBa SIBISETCS
YacThIO CJIOBA, T € HA M0JIe Pa3MEIeHbl HECKOJIBKO CIIOB, ITyTEM NepeMelnBaHus OyKB);

- UrpoKy HEoOXOJIMMO 3a OTPaHMUYEHHOE BpeMsl HalTH BCe CJI0BA, HAXKUMasi OJIpsi OyKBbI
CIJIOBA;

- KOTJa CJOBO yrajaHo, OHO MOJICBEYMBAETCS UM YOUpaeTcs ux IMois;

- WIpa 3aKaHYMBAETCs, KOI/IA YralaHbl BCE CIOBA WIIM BBIIUIO OTBEICHHOE HA UTPY BPEMS;

- B pe3ysbTaTe JOJDKHA BBIBOAMTHCS HMH(GOpPMAIMsl O pPE3ylbTaTe HIpbl, CIHHCOK BCEX
HaWJCHHBIX CIIOB;
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19. Co3manne TpUIOKEHUS U KOHTPOJS 3a CIIOPTHBHBIMU JOCTIDKEHHMAMH. [lpminoskenne
JOJDKHO OTCIICKMBATh JWHAMHUKY €XKETHEBHBIX CIIOPTHUBHBIX 3aHATUN mojb3oBarens. B
NPUWIOKEHUN JIOJDKHBI OBITh PEaTn30BaHbl BO3MOXKHOCTH BBOJA MPOTPaMMbl 3aHATHH Ha
KOHKPETHBIA CPOK (MecsIl, HeAeNs U T A); (PUKcarus pe3ysbTaToB, aHAU3 Pe3yIbTaTOB 3a
yKa3aHHBIN MIEPHOJ, B BU/E TpaduKa U JHarpaMMBl.

20. Co3anue CHpaBOYHOTO MPHUIIOKEHUS JUIS IIKOJIBHUKOB IO T€OMETpHH. B mpumiiokeHunn
COIEP)KUTCS CHpPABOYHAs O TEOMETPUUYECKHX (urypax, (OpMyIlbsl JUis pacdeToB; €cTh
BO3MOKHOCTh BBIOOpA BUAA (UTYPHI, (HOPMYJIBI, BBOJA UCXOIHBIX JAHHBIX.

dopma npeacTaBJeHus pe3yabTaTa:
Brinonnennoe 3aganue, oT4eT o padote.

Kpurepum ouneHku:

Oyenka «omauuno» evicmasnsemcs - IlpaBWIbHO pa3paboTaH aJrOpUTM peaau3aluu s
pelicHud 3aJadr, MAKCT HNPUIOKCHHUA COOTBCTCTBYCT OCHOBHBLIM Tp€6OBaHI/I$[M IMPOCKTUPOBAHHUA
IPUIIOKEHUH, PUIIOKEHHE Pa3pab0TaHO COIJIACHO MakeTy, NPUJIOKEHHE pellaeT MOCTABICHHYIO
3aaa4y, BBIIIOJIHCHA OTJIaAKa W TCCTUPOBAHHC IMPUIIOXKCHUA MJIA PA3JIMYHBIX BAPpUAHTOB BXOJHBIX
napameTpoB. CocTaBieH KpaTKMH OTYET, COAEpXAlUil olnucaHHe Mpolecca CO3aHUS U OTJIAAKH
npoekTa. PaboTa ciana npenojgasarerto.

Oyenka «xopoutoy evicmagnsemcs - Pa3paboTaHHBINA alrOPUTM peaau3aliy peleHus 3a/1aun
HUMECT HC3HAUUTCIIBHBIC OHII/I6KI/I, MAakeT MPUIIOKCHHUA COOTBCTCTBYECT OCHOBHBLIM TpC6OBaHI/I$IM
IIPOEKTUPOBAHUS PUIIOKEHHH, IPHIIOKEHHE pa3pabOTaHO COTJIACHO MAKeTy, IPUIOKEHUE pelaeT
IIOCTABJIEHHYIO 33J]auy HE COBCEM TOYHO, BBIIIOJHEHA OTJIAJKa U TECTUPOBAHUE IPHUIIOKEHHUS IS
pa3IMYHbIX BApUAHTOB BXOAHBIX NapameTpoB. COCTaBIEH KpaTKUH OTYET, COACP)KAIMNA ONHMCaHUe
Ipolecca Co3JaHus U OTIIaJKu MpoekTa. Pabora ciaHa npenoaaBaTelto.

Oyenka «yoosnemeopumenvHoy evicmaeiiemcs - Pa3paOOTaHHBIM aNropuT™M peaiu3anuu
pemicHud 3aJaur MMCECT 3HAUYUTCIIbHBIC OIIMOKU WM HE A0 KOHIa pCain3yeT pCHICHUC 3aaadvu,
MakeT NMPHJIOKEHHS IJI0XO COOTBETCTBYET OCHOBHBIM TPEOOBAHUSAM NPOEKTUPOBAHUS MPUIIOKEHUH,
MPUJIOXKEHNE pPa3padOTaHO COTJIACHO MAKETy, NPUJIOKEHUE pelIaeT IOCTABJICHHYIO 3ajady He
IIOJIHOCTBIO MJIM HE TOYHO, BBINOJIHEHA OTJIAJKAa M TECTHUPOBAHME MPUIIOKEHUS ULl PA3IMUHBIX
BapHaHTOB BXOJHBIX NapaMeTpoB. CocTaBlieH KpaTKUil OTYET, coAep X allluii olHucaHue Mpoliecca
CO3JIaHMsl U OTJIAJKU IpoekTa. PaboTa caaHa nmpenoaaBarento.

Oyenka «Hey0061emeopumenbHo» eblcmasisaemcs - padboTa He BBIIOJIHEHA.
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JladopaTopnasi padora Ne 17 UnTerpanusi MoayJisi B HHGOPMAIMOHHYIO CHCTEMY

HCJIL: 3aKpCIICHUE IIPAKTHYCCKHUX HAaBBIKOB pa3pa60T1<H N OTJaAKH ITI0JIb30BaTCIBbCKUX
HpI/IJIO)KeHI/Iﬁ C UCITIOJIb30BAHHUEM MOIIy.HGfI, HUX UHTCTpalus B CUCTCMY.

Beinosinus padory, Bel Oyaere:

YMETh:

- ¥9. paboTaTh ¢ UHCTPYMEHTAJIbHBIMU CpeJICTBaMU 00pabOTKU UH(OpMALIHH;

- Y0 02.07 ucmoias30BaTh COBPEMEHHOE MPOrpaMMHOE 00ecIieueHue;

-¥Y5. pemats npuKiaaHbIe BOIIPOCHI IPOrPaMMHUPOBAHUS U SI3bIKA CLIECHAPUEB JJIs CO3aHMs
MIpOrpaMM;

- ¥7. co3maBaTh U YIpaBIIsATh MPOEKTOM IO pa3pabOTKe MPUIIOKECHHUS;

- Y10. ucnonb30BaTh A3bIKA CTPYKTYPHOTO, 0OBbEKTHO-OPUEHTHUPOBAHHOTO
IIPOrpaMMHUPOBAHUS US3bIKA CLIEHAPUEB Ui CO3AAHUS HE3aBUCUMBIX [TPOTPaMM;

MarepuanbHoe obecrnieyeHue:
[epconanbublii kommbroTep, Visual Studio Code
3aganue:
1. PazpaboTtaTh HOMOIHUTENBHBIA MOIYIb JAJISi CBOETO MPHIIOKEHHSL.
2. HWuTerpupoBath MOAYINb B CUCTEMY, BBITIOJIHHUTH €TO OTIAJKY U TECTUPOBAHHE.
3. CocTaBUTh B 3JIEKTPOHHOM BUJIE€ OTYET O paboTe.
4. Cpartb BBIIOJTHEHHYIO padoTy.
ITopsinok BbINOJIHEHNsI paGOThI:
1. O3HakoMHTbHCS C TEOPETUUYECKUM MaTEpUAIIOM.

2. Pazpabotarh I CBOETO TPWIOKCHHUS MOIYIb, PEATH3YIONIMA HOBYIO (YHKITUIO
(caMOCTOSITETHHO ~ MPOAYMAaTh BO3MOXKHBIE BAapHAHTHI, JIOTOJHSIONME  (DYHKIIMOHAIT
MIPUIIOKEHNUSA ).

3. HWuterpupoBaTe MOAYNb B NPUIOKEHUE, BBIIOIHUTH OTJIAJKY, MPOTECTHPOBATH pPAbOTY
MIPUJIOKEHNE Ha HECKOJIBKUX TECTOBBIX NMpuMepax. OLUeHuTh paboTociocOOHOCTh MOAYIISL.

4. CocTaBUTh KpaTKUil OTUET, COAEpKAIMI OMMCcaHue Mpoliecca CO3JaHNs U OTJIAJKU ITPOEKTA.

Xoa paGoThI:

Mooynbs - 3TO YacThb TPOrPaMMbl, KOMITHJIUPYEMBIM OTIEIHHO OT OCTAJIBHBIX €€ YacTel.
IMeHHO BO3MOXHOCTh pa3fAeNbHON KOMIMISIUU U SIBISIETCS OCHOBHBIM  IMPEUMYIIECTBOM
Moxaynei. Ilpocrteitnass MOAYIBHOCTH MPOTPAMMBI MOXET JOCTHTAThCS 3a CUET MTPUMEHEHUS
npouenayp u GpyHKIHA, OJHAKO 3TOTO HE Bcerda AocTaTogHo. OHAKO COBPEMEHHBIE TEXHOJIOTHH
MIPOrPaMMHUPOBAHHS TPEOYIOT BO3MOKHOCTH HE3aBHUCHMOMN pa3pabOTKH MPUIOKEHUS KOJUICKTHBOM
pazpaboTtunkoB. [ToaTOMy OOBIYHO MPUITOKEHUE ACTUTCS HA MHOXKECTBO (haillioB, TaK Ha3bIBAEMBIX
«vonynen». Heckonbko MOJyNel, SBISIONIMXCS COCTABHBIMM YACTSIMH OJIHOW MPOTPAMMBI,
00BETUHSAIOTCS B OMOIMOTEKY.

MonyiibHast CUCTEMA COJICPIKHUT PaJl IPEUMYIIECTB, CPEIH KOTOPBIX MOYKHO BBIJICIIATD:

1. Vno6uas mommepxkka (Maintainability): ITo onpenenenuro, Xopommil MOAYNb SIBISIETCS
CaMOJIOCTaTOYHBIM. XOPOIIIO CIPOCKTUPOBAHHBIA MOJYJb TPHU3BAH YMCHBIIUTH 3aBHCHMOCTH
gacTeld Bamiei KoJoBOW 0a3bl HACKOIBKO 3TO BO3MOXHO, 4YTOOBI OHa MOIJIa pacTd |
COBEpIIEHCTBOBATHCS HE 3aBUCUMO JIPYT OT Apyra. OOGHOBUTH OJMH MOJYJIb FOpa3o Mpoile, Koraa
OH OTJIETICH OT JPYTUX YacTel Koja.

2. TlpoctpancrBa umén (Namespacing): B JavaScript mepemeHHbIe KOTOpbIE HaXOMATCS 3a
npeneramMu (pyHKIHMKA BEPXHETO YPOBHS CUMTAIOTCS TNOOAThbHBIMU (KaXIbI MOXKET MOJIYYUTh K
HUM goctyn). [loaToMy oueHb pacmnpocTpaHeHo "3arps3HeHHe MPOCTPaHCTBA MMEH (namespace
pollution)”, rme coBepiieHHO HE CBSA3aHHBIA MEXAy CO0OW KO, CBS3BIBAIOT TJI00AIbHBIC
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nepeMennble. COBMECTHOE HCIIOJIBb30BAaHUE TJIOOATBHBIX MEPEMEHHBIX B KOJE, KOTOPBIA MEXITY
co00#f He CBsI3aH SBJISIETCS CYIIECTBCHHBIM HEIOCTATKOM MPHUIOKEHHs. MOIYIH IO3BOJISIOT
n30eKaTh 3arpsA3HEHss TII00AJbHOTO IPOCTPAHCTBA WMMEH, IIyT€M CO3JaHHWs TPHBATHBIX
MIPOCTPAHCTB JJISl IEPEMEHHBIX.

3. IToBroprnoe wucmoas3oBanre (Reusability): Bo3MOXKHOCT, HPHUMEHSTH — YiKe
CYILECTBYIOIIHE MOYJIA B HOBBIX ITPOEKTaX.

dopma npeacTaBJIeHus pe3yabTaTa:
Brinonnennoe 3aganue, oT4eT o padote.

Kpurepum oueHku:

Oyenxa «omauunoy evicmasnsemcs - BplOpaHHas uisi peanu3aluud B Moayse (GyHKIHUS
JOTONHACT (YHKIMOHAT TPUIOKEHUS, SBISIETCS MOJE3HOW; MPaBHJIBHO pa3padOTaH alrOpPUTM
peaiv3alii MOAYJIS; MOAYJIb MHTETPUPOBAH C CHUCTEMY. BBIMIOJIHEHA OTJaJKa M TECTHPOBAHUE
NPWIOXKEHUS Il PA3IMYHBIX BapHaHTOB BXOJHBIX MapameTpoB. CocCTaBi€H KpaTKUH OTYET,
coJIep>Kallfii OMUCcaHue Mpoliecca CO3/IaHus U OTJIaJIKH MpoekTa. Pabora ciana mpenogaBartesio.

Oyenka «xopowtoy» evicmasnsemcs - BplOpaHHas UIsl peanu3andil B Moaysie (yHKIUS
JIOTIONHSIET (PYHKIMOHAT TPUIIOKEHUS, SBISETCS MOJE3HOM; alropuT™M JUlsl peaau3alid MOIYJS
HUMEET OIHI/I6KI/I, MOAYJb HHTCIPHUPOBAH C CHCTCMY. BBIIIOJHCHA OTJIagKa W TECTUPOBAHUC
MPUIOKEHUS [UIsl PA3IMYHBIX BApUAHTOB BXOJHBIX mapameTpoB. CoCTaBlieH KpaTKUMl OTYET,
coJiep Kalllvii onucaHue MpoLecca Co3/1aHus U OTiIaKu rpoekTa. Pabora ciana nmpenogaBaresio.

Oyenka «yoogremsopumenvbHoy» 6vicmagisemcs - BplOpaHHas Juis peanu3alud B MOJyIe
(bYHKHI/IFI HC ABJIACTCA OOIIOJHCHUEM K YIKC€ CYHICCTBYIOIICMY IIPUIIOXKCHUIO; aJITOPUTM JIA
peaM3aliii  MOAYJSI COJEP)KUT CYHIECTBEHHBbIE OIIMOKU; MOAYJIh HHTETPUPOBAH C CHCTEMY;
BBIIIOJIHCHA OTJIaAKa MW TCECTUPOBAHHUC TMPUIOKCHUA JJId Pa3jIUWYHBIX BapUAHTOB BXOJHBIX
napameTpoB. COCTaBIEH KpaTKUW OTYET, COAEPKAIMN ONMUCAHUE MpOIlecca CO3/IaHUsl U OTIAJAKU
npoekrta. Pabora ciana mpenoaaBaresnto

Oyenka «Hey00s1emseopumenbHo» eblcmasisaemcs - padoTa He BBIIOJIHEHA.
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JladopaTopnasi padora Ne 18 [IporpaMmMupoBaHnue 00MeHa COOOIIEHUSIMH MKy MOTYJIAMH

HBJIL: 3aKpCIUICHUE ITPAKTHUYCCKUX HABBIKOB paBpa60TKI/I N OTJAaJKH II0JIb30BAaTCIbCKHX

IIPUJIOKEHUN C UCIOJb30BAHUEM MOZAYJIBLHON CTPYKTYpbl U OpraHU3alus B3aUMOACUCTBUS MEXKAY
MOZYJISIMH.

Beinosinus padory, Bel Oyaere:

YMETh:

- ¥9. paboTaTh ¢ MHCTPYMEHTAJIbHBIMU CpeJICTBaMU 00pabOTKH HH(pOpMALINH;
- Y0 02.07 ucmoias30BaTh COBPEMEHHOE MPOrpaMMHOE 00ecIieueHue;

- Y7. co3maBaTh U YIpaBIIsaTh MPOEKTOM IO pa3pabOTKe MPUIIOKECHHUS;

- Y10. ucronb30BaTh A3bIKA CTPYKTYPHOTO, 0OBbEKTHO-OPUEHTUPOBAHHOTO

ImporpaMMHUpOBaHuA UA3bIKA COCHAPUCB AJId CO3JaHUA HC3aBUCHUMBIX ITPOTpaMM;

N

B w

oo

MarepuanbHoe obecnieyeHue:

[Mepconanbhblil kKommnbioTep, Visual Studio Code

3ananne:

1. Pa3zpaborate Moaynb Juisl mpuiiokeHus: «KanpkynasaTop», peanu3ylomuid cTaTUCTUYECKUE
byHKIHH.

2. BBINOIHUTH OTIAAKY MPHIIOKEHHUS C HOBBIM MOJYJIEM, IIPOTECTHPOBATH €0 padoTy.

3. CocTaBUTH B 3JIEKTPOHHOM BHUJIE OTYET O padoTe.

4. CnaTh BBINIOJHEHHYIO paboTy.

ITopsinok BuINOJIHEHNs PadOThI:
O3HaKOMHTBCS C TEOPETUYECKUM MATEPHUATIOM.
Pa3paboTate Moaynb i npunoxeHus «KaabKymasTopy, peann3yroluil cTaTHCTHYECKHE
GyHKIUH.
Ocy1ecTBUTh UMIOPT U KCHOPT MOAYJIS, U €r0 OTAENIbHBIX (DYHKIUH B IPUIOKEHUE.
BeINOMHUTE  OTHAAKY MPUIOKEHUS C HUMIOPTUPYEMBIMH M DKCIIOPTUPYEMBIMU
3JIEMEHTaMU, IPOTECTUPOBATh €ro padoTy.
CocTaBHTh B 2JIEKTPOHHOM BHJIE OTUYET O PadoTe.
Caatb BBINOJIIHEHHYIO PabOTYy.

Xoa paGoThI:
Jlnst Toro, 94ToOBI MOIYNN «BHICTH» KOX JAPYr Ipyra B JavaScript cymiecTByer omeparus,

Ha3bIBaCMas umnopm.

Hamnpumep, cymiectByeT Moysib ¢ UMeHeM "math.js™:
const pi = 3.14;
conste =2.718;

const square = (X) =>{
return X * x;

}

const surfaceArea = (r) => {
return 4 * pi * square(r);
g

Jiis TOoro, 4yTOoOBl UMIIOPTUPOBATH 3TOT MOAYIb B (ailyl «primer.jSyHEOOXOIUMO CAETaTh

cleaymiee:

import { surfaceArea, square } from "./math.js’;
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const surfaceOfMars = surfaceArea(3390);

const surfaceOfMercury = surfaceArea(2440);

const yearSquared = square(2017);

KiroueBoe citoBo import, 3aTeM CIOHCOK TOTO, YTO MbI XOTUM B (PUI'YPHBIX CKOOKAax, a 3aTeM
Ha3zBanue mopnyns. Paitn math.js HaxoguTCs B TOM KE NUPEKTOPUHU, YTO M TEKYIIUH, MOITOMY
"Touka-cienn" TOBOPUT UHTEPIIPETATOPY CMOTPETH B TEKYIIEH TUPEKTOPUH.

[Tpu 5TOM Momynb "math.js" nomKeH IKkcnopmuposams NaHHbIC:

export const pi = 3.14;

export const e = 2.718;

export const square = (x) => {

return X * x;

}

export const surfaceArea = (r) => {
return 4 * pi * square(r);
¥

B nannom npumepe MbI 3KCIOPTUPYEM BCE.

MBEI MOXXEM ITIOMETHUTH JIF000€ OOBSIBICHUE KaK SKCIIOPTUPYEMOC, 6y,[[b TO IICPCMCHHAs,
(GYHKIMS WIK KJTacC. pa3MECTHUB eXport TIepe HUM.

Bo3sepatumcs k "primer.js”. JlomycTiM, Mbl XOTUM UMITIOPTHPOBATh YTO-TO €Iie. Mbl MOXKEM
IIpoCcToO Il06aBI/ITB Ha3BaHUS B CITUCOK:

import { surfaceArea, square, pi, € } from './math.js’;

Wnu umnoptupoBath Bce cpasy:

import * as mathematics from './math.js’;

B »TOM cityqae MbI UMTIOpPTHpPYEM BECh MOJIYJIb U JaeM eMy Ha3BaHue "mathematics". Tenepn
Y HAC €CTb JOCTYII KO BCEMY SKCIIOPTHUPOBAHHOMY U3 MOIYJIA math, HO HaM HY’KHO COCJIaTbCA Ha
BCE ATO uepe3 Ha3BaHue "mathematics” rakum criocobom:

import * as mathematics from './math.js’;

const surfaceOfMars = mathematics.surfaceArea(3390);

const surfaceOfMercury = mathematics.surfaceArea(2440);

const yearSquared = mathematics.square(2017);

Yacro Tpe6yeTc;I 9KCIIOPTHUPOBATE H3 MOAYJA YTO-TO OJHO. CYH_ICCTBCT CHGI.II/IEU'ILHLIIZ
MEXaHHM3M, KOTOpBI Ha3bIBA€TCA '"HKCIOPT IMO-yMOJIYAHUIO" M Bbl MOXKETE SKCIIOPTUPOBATH C
IIOMOIIBKO HETO TOJBKO 4YTO-TO OJHO. Ho 9KCIIOPTUPOBAHHYIO IIO YMOJYAaHUIO BCIIb IIPOIIC
HMIIOPTHUPOBATh.

const pi = 3.14;

conste =2.718;

const square = (x) => {
return X * x;

}

const surfaceArea = (r) => {
return 4 * pi * square(r);
3
export default surfaceArea;
[Ipocto HanmumuTe KOA, KaK OOBIYHO, 0€3 CHeIualbHO yKa3aHHBIX AKCIIOPTOB, a B KOHIIE
BeimonHuTe 'eXport default «wmms  skcmoptEpyemoro osnemeHTa». B gaHHOM ciydae MBI
skcnopTupyeM QyHkiuio surfaceArea.
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I/IMl'IOpT IIO-YMOJIYaHHWIO BBITJIAONUT TaK:
import surfaceArea from "./math.js’;

const surfaceOfMars = surfaceArea(3390);

KpOMe ONHUCAHHBIX BO3MOXXHOCTEH OKCIIOPTUPYOINUEC KW HUMIIOPTUPYIHOHIHC MCXAHU3MbI
BKJIIOYAIOT  OoJbine  (YyHKIMOHAJIBHOCTH, BpOJE W3MEHEHHS Ha3BaHMA B  Ipolecce
HUMIIOPTUPOBAHUSA, MHOXECTBO THIIOB 3KCIIOpTa U3 €AUHOTO MOAYJIA U APYIoe€.

dopma npeacTaBJIeHus pe3yJbTaTa:
BreimonmHeHHOE 3a1aHIE, OTYET O padoTe.

Kpurepum oueHku:

Oyenxa «omauuno» evicmaeniemca — CO3JaHHBIA MOAYNIb  peamu3yeT padoTry
CTaTUCTUYECKUX (DYHKIUH,; MPAaBUIBHO pa3pabOTaH aJIrOPUTM UMIIOPTA M SKCIIOPTAa MOIYJS U €ro
GyHKIUI B MPWIOKEHHE; BBIMOJIHEHA OTJAJKa W TECTUPOBAHUE MPUIIOKEHUS JUIS Pa3IUYHbBIX
BapuaHTOB. COCTaBJICH KpPAaTKHl OTYET, COJEp KAIUM OMHCAHUE MPOLecca CO3JaHMS W OTIAIKU
npoekrta. PaboTa ciana npernoaaBareio.

Oyenxa «xopouwto» evicmasnsiemcss - Co3qaHHBIA MOJYJb peaau3yeT paboTy HE Bcex
cTaTucTUYecKuX (YHKIMI, B MpoOLeCCe UMIOpPTAa U OKCIOpTa MOAYIS U ero (yHKuuid B
MNPHUIIOKCHUC JOMYIICHBI HC3HAYUTCIIbHBIC OHII/I6KI/I, BBIIIOJIHCHA OTJIalKa MW TECTUPOBAHUC
MPUIOKEHUS [UIsl Pa3M4YHbIX BapuaHTOB. COCTaBJIIEH KpaTKUW OTYET, COJEpKAlllUi ONUCaHue
IpoLecca co3/IaHus ¥ oTiIaiku npoekTa. Pabora caana mpenojaBaTelnto.

Oyenxa «yoosnemeopumenvHoy evicmasisiemcs: - Co31aHHBIN MOAY/b peanu3yer paboTy He
BCEX CTAaTHCTUYECKUX (PYHKIMHA v (QyHKIHH pabOTaIOT HEMPaBHIBHO, B MPOIECCE MMIIOPTA H
AKCIIOPTa MOIYJS M €r0 (PYHKUIUN B MPUTIOKEHUE OMYIICHBI 3HAYUTEIbHbIC OLTUOKH; BBIMOTHEHA
oTjIalKa MU TCCTUPOBAHHUC IMPUIIOKCHUA JIA PA3JTUYHBIX BAPHAHTOB. CocraBiieH KpaTKI/Iﬁ OT‘IéT,
CoJIep>KaIlfii OUCcaHue Mpoliecca Co3/IaHus U OTIaJIKH MpoekTa. Pabora ciana mpenogaBartenio.

Oyenka «Hey0061emeopumenbHo» 6blCmaegisaemcs - padoTa He BBIIIOJIHEHA.
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JladopaTopnasi padora Ne 19 Opranusauus (pail;ioBoro BBoJAa-BbIBO/Ia JaHHBIX

Hean: 3akperieHHe MPaKTUYECKHX HABBIKOB Pa3padOTKM W OTJIAIKHU IOJIH30BATEIbCKHUX
MIPUJIOKEHUH ¢ opraHu3anuei (aiiIoBoro BBOAa-BEIBO/IA JAHHBIX

BbinosinuB padory, Bl Oyaere:

YMETh:

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMH CPEJCTBAMU 00pabOTKH MH(OpMAIIHH;

- Y0 02.01 onpenensaTs 3agauu 17151 MOMCKA HHPOPMALIUY;

- Y0 09.06 yutaTth, IOHUMAaTh U HaXOJIUTh HEOOXOAMMEIE TEXHUYECKHE JAHHBIE U
WHCTPYKIIMU BPYKOBOJICTBAX B JIFOOOM JOCTYITHOM (popmare;

- V7. co3naBaTh U yIpaBisATh IPOEKTOM I10 pa3pabOTKe MPUIIOKEHUS;

MartepuanabHoe odecrneyeHue:

Iepconanbubrii kommsioTep, Visual Studio Code

3aganue:

1. Co31arh TEKCTOBBIN JOKYMEHT, COJICPIKAIINN CIPABOYHYIO HH(POPMAIIMIO 00 OpraHu3aluu
¢aitmoBoro BBo1a-BbIBOIA CpeicTBaMu JavaScript.

2. Coznate HTML noxymeHT, mpeAcTaBIsIONINI HalIGHHYIO CIIPaBOYHYI0 MH(GOpPMAIUIO B
BHJIC TAOJIHII.

3. CocTaBUTh B 3JIEKTPOHHOM BHJIE OTYET O padoTe.

4. CnaTh BBINIOJHEHHYIO paboTy.

Ilopsinok BbINOJTHEHHUS PadOTHI:

1. O3HaKOMHTBCS C TEOPETUUYECKUM MAaTEPUATIOM.

2. Haiitu uapoOpMannIo 0 pexUMax J10cTymna K Qaiinam.

3. Haiiti nadopmarmio o pabote MeTo10B Kinacca File

4. Wcnonws3ys Metoasl paboThl ¢ aitmamu JavaScript cosmate HTML  pokymeHr,
MPECTABISAIOMINN HalICHHYIO CIIPAaBOYHYIO HH(OPMAIUIO B BUJIE TAOJIHULI.

5. CocraBUTh B 3JIEKTPOHHOM BHJIE OTYET O padoTe.

6. CraTb BHINOIHEHHYIO paboTy.

Xona padoThl:

JavaScript npegocrasinser kiacc File, KoTopblit 1a€T MPUITOKEHUIO BO3MOXXHOCTH 3aIUCHIBATH
B (hailinoBoii cucteme ceppepa. DTO UCMONIb3YyeTCs JUIsl reHepaiuu noctostHHbIx HTML-¢aitioB u
XxpaHeHus: uHpopMmanuu 6e3 ucnonb3oBanus cepsepa bJl. OaHUM K3 BaKHEHIIMX MPEUMYILECTB
XpaHeHuss uHbopmanuu B Qaiine BMecto JavaScript - 0OBEKTOB SBISETCA TO, YTO HH(MOPMAIHS
COXpaHsieTcs Jake TP OTKa3e cepBepa.

Co3zoanue File-O6vexma

UtoOsl co3math sk3eMIuisip kiacca File, ucrmonp3yiiTe cranmapTHbIN cuHTaKcuc JavaScript
JUISL CO3/IaHUs OOBEKTa!

fileObjectName = new File("path");

3nech fileObjectName 310 nMs, o KOTOpOMY UAET oOpaieHue K Qaiiny, a path 3To monHbIHi
myTh K ¢aiiny. JTOT MyTh JAOJKEH OBITh yKa3zaH B (popmare cepBepHO# (paiiyioBol cUCTEMBI, a HE
URL.

Bel MoxeTe 0ToOpa3uTh ums (aitna, ucrnons3ys Gyakuuio Write ¢ File -o0bekToM B KadecTBe
aprymenTa. Hampumep, cieayroniuii onepaTop BEIBOJUT UM (aiia:

x = new File("\path\file.txt"); write(x);

Omxkpoimue u 3axkpvimue Daiina

[Tocie cozmanus File -o6bexkTa Bol MOkeTe MCIOIB30BaTh METO OPEN Uit OTKPBITHS (aiiaa
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Y YTEHHS U 3anucu. MeTtoa OPen uMeeT CIeAYIONIUA CUHTaKCHC:

result = fileObjectName.open("mode");

D10 MeTOJ BO3BpaIaeT true, eciu omneparus npoimuia ycnemno, u false B unom ciyuae. Eciu
(aiin yxe OTKpBIT, ONepalus TEPIUT HeyAady, © OpUTHHAIBHBIN (haill 0cTaeTCs OTKPBITHIM.

[Tapamerp mode 310 cTpoka, cuenupUIUpyroIas pekuM OTKPbITHs (aiina. B Tabmuie
OIMMCAHBbI 3TH PCIKUMBI.

Korpa mpunoxeHnue 3akaHUMBAaeT MCIIOIb30BaHUE (haiiaa, OHO MOXKET 3aKPHITh €Tr0, BHI3BAB
metoz close. Eciu daiin He oTkpsIT, ClOSE TepnuT Heyaauy.

broxuposka Datinos

Yacto 1ocTynm KO MHOTUM IPWIOKEHHMSIM MOTYT BBINOJHATH OJHOBPEMEHHO MHOIME
M10JIb30BATENH.

Yrobsl  mpemoTBpatuth  Mogubukauuio  ¢daina  OJHOBPEMEHHO HECKOJIbKUMU
T10JIb30BATENISIMH, UCIIOJIb3YHTE OJMH U3 MEXaHHW3MOB OJIOKMPOBAHUSA, MPEJOCTABISEMBIX CITYKO0i
Session Management Service. Ecnu oaun monb3oBatens O10kupoBai (aii, Ipyrue moib30BaTeln
MIPUJIOKEHHUS JTOJDKHBI JKAaTh, MoKa (aiin He OyaeT pa30biokupoBaH. B obiiem 3To o3Hayaer, yTo
lock momkHa mpemecTBOBaTh BCeM (haHIOBBIM ONEPALIUSM; TIOCIIE BBITOJHEHHS OTIepaIiid JOIKHO
BBITIOJTHATHCS Unlock (pazbimokupoBanue).

Ecnu ToONbKO OJHO TpHIIOKEHHE MOXKET MoauduuupoBaTh NaHHBIA (ain, Bel Moxere
MoJIy4aTh OJIOKUPOBKY B 00BeKkTe project. Eciu Gonee ueM 0JIHO MPUITOKEHHE MOXKET UMETH JIOCTYI
K OTHOMY U TOMY ke (aiiry, momydaiite OJIOKHPOBKY B 00BEKTE Server.

Hanpuwmep, y Bac co3nan ¢aiin myFile. 3atem Bel MoXkeT ucnonp30BatTh €ro Tak:

if (project.lock() ) {

myFile.open("r");

Il ... gpatin ucnonvzyemes ... myFile.close();

project.unlock();

¥

Takum 00pa3om, TOJIBKO OJUH MOJIH30BATENb MPUIIOKEHUSI MOKET U3MEHATH (ailll B JaHHBINA
MOMEHT BpeMmeHHu. Jlns Gosjee TOHKOro ympaieHHMs OjokupoBkod Bbl Moxkere cosnmath Baru
COOCTBEHHBIN 3K3eMIUTp Kiaacca LOCK myist ynpaBiieHust JOCTYIIOM K JaHHOMY (aiiry.

Kiacc File mMeer HeCKOIBKO METONOB, KOTOPBIE MOXHO HCIOJB30BaTh TOCIE OTKPBITHSI
(aiina:

o Tlosummonuposanue: SetPosition, getPosition, eof. Dto Meromsl IS yCTaHOBKH |
MOJTyYeHUsT TEKYIEH MO3UIMK yKazaTells B Qaiiyie U Uil OnpeesieHus, He HaXOIUTCS JIH
yKaszaTesb B KOHIE (paiina.

o Urenue u3 daiina: read, readln, readByte.

o 3anmcek B daiir: write, writeln, writeByte, flush.

e Kongepramust ngBomuHoro u TekcroBoro (opmaroB: byteToString, stringToByte.
KoHBepTHPYIOT 0/IHO YUCIIO B CUMBOJ U HA000POT.

o Undopmanmonnsie wmeromsl: getLength, exists, error, clearError. [Ins mnomydeHus

uHpopmanuu o ¢aiine u 1 NOTYyYEeHUS U OUUCTKH error-craryca.

OTH METOJIBI OITMCAHBI B TOCTICIYIONINX pa3/ieiax.
ITopsinok BbINOJIHEHUS PaGOThI:

O3HAKOMHTHCS C TEOPETUIECKAM MATEPHUATIOM.

Haiitu uadopmaruio o pexxumax gocrymna K aiinam.

Haiitn napopmanmio o pabote MeTo 0B Kinacca File
10. Ucnonp3yss wmetonsl pabotrel ¢ aitmamu JavaScript cosmate HTML  gokymesr,

MPECTABISAIOMINN HAWICHHYIO CIIPABOYHYIO HH(POPMAIUIO B BUIE TAOJIHUII.

11. CocTaBUTb B 3JIEKTPOHHOM BHJI€ OTYET O padoTe.
12. Cnath BBHINOTHEHHYIO pa0oTy.

© oo~
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®dopma npeacTaBiIeHUs pe3ybTaTa:
BrinonHeHHOE 3a1aHe, TEKCTOBBIN (paiis1, oTdeT o padore.

Kpurtepuu ouenku:

Oyenka «omauuHo» @vblcmagisemcs - HaiiieHa BCsl HE0OXOAMMasi CIipaBOYHasi HH(GOpMAIIHS;
chopmupoBan HTML nokymeHt, npeactapisiomuid nHGopManui B TpeOyeMoOM BHUIE; CIeiIaH
OTYET O BBIMOJIHEHHON paboTe paboTa ciaHa MpenoJaBaTenio.

Oyenka «xopowioy Gvicmaegisgemcsi - HaiJeHa HE BCig HeoOXoauMmasl CIpaBOYHAs
unpopmanus; chopmupoan HTML nokymeHT, mpencTaBisitouiuii nHpopManuo B TpedyeMoM
BHUJIC; CACTaH OTUYET O BBIIIOJHEHHOM paboTe paboTa cjaHa mperno1aBaTelio.

Oyenka «y0081eMBOPUMENbHOY — BbICMAGIsemcsi — YaCTHYHO HaWJeHa HeoOXomauMas
cpaBouHas uHdopmarus; chopmupoBan HTML nokymeHT, mpeacTaBisitonuii “”HGOPMAIIHIO, HO
HE OPraHU30BaHO TAOIMYHOE MPEACTABICHHUE; C/IETaH OTYET O BHIOJIHEHHON paboTe paboTa craHa
MIPETI0IaBaTEeIIIo.

Oyenka «Hey00s1emeopumenbHo» avicmasisemcs - padboTa He BHIIOJIHEHA.

106



Jladoparopnasi padora Ne 20 PazpaboTka Moy ieii SKCIIEPTHOI CHCTEMBI

I_[e.m,: O3HAaKOMJICHUE C OCHOBaMH CO3daHHUA OKCIECPTHBIX CUCTEM; 3aKPCILICHUC
MMPAKTUYCCKUX HABBIKOB pa3pa60TK1/1 1 OTJIAJKH I10JIb30BAaTCIIbCKUX HpI/IJIO)KCHI/Iﬁ

BbinosinuB padory, Bl Oyaere:

YMETh:

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMAILINN;

- Y0 02.01 onpenensaTs 3agauu 17151 MOMCKA HHPOPMALIUY;

- Y0 09.06 ynTaTh, MOHUMATh U HAXOJAUTHh HEOOXOAMMbBIC TEXHHUYECKUE TAHHBIC U MHCTPYKIIUH B
PYKOBOJICTBaX B JJFOOOM JOCTYITHOM (hopMaTe;

- V7. co3aaBaTh U yNpaBIATh MPOEKTOM 10 pa3padO0TKe MPUITOKECHHS;

MartepuanabHoe odecrneyeHue:

Iepconanbubrii kommsioTep, Visual Studio Code

3ananue:

1. Pa3paboraTh anropuT™m M peaau3oBaTh MOAYJb JIJIsl OpraHU3alluu M0JIb30BATEIBCKOTO
B3aUMOJICVCTBHUS C 3C.

2. CocTaBuTh B 2JIEKTPOHHOM BHJIE OTYET O padoTe.

3. Cnarp BBIOTHCHHYIO pa0oTy.

Ilopsinok BbINOJIHEHHUS PadOTHI:

=

O3HaKOMHUTHCH C TCOPCTUICCKHUM MaTCprUaIOM.

2. Ha ocHOBe MHIMBHIYAJILHOTO 33JaHUs pa3paboTaTh M CO3AaTh MOJYIIb, O3BOJISIOMINI
MOJyYHUThb OT cepBepa HAOOp aHHBIX B HEKOTOPOM (hopMaTe C OIMCAHUEM COCTaBa (JOPMBI.

3. PeanusoBath 3Ty GopMy, OCYIIECTBUTH BBOJI JAHHBIX U NEpeaaTh BBOJUMBIC 3HAUEHUS Ha

cepaep.

CocTaBUTh B 2JIEKTPOHHOM BHJIE€ OTYET O padoTe.

CaaTh BBIIIOJIHEHHYIO padoTy.

ok~

Xoa padoThI:

OcHoBHBIM HazHaueHueMm OC sBiseTcs pa3paboTKa MPOrpaMMHBIX CPENICTB, KOTOpPBIE MPH
pelIeHNH 3aa4, TPYIHBIX JUIS YeJIOBEeKa, MOMyJaroT pe3yabTaThl, HE YCTYMAIOMINE TI0 Ka4eCTBY U
3G GEKTUBHOCTH PEILIEHUs, PEIICHUSIM MOJIy4aeMbIM 4eJI0OBEKOM-3KcTepToM. DC UCTIONb3YIOTCS IS
peleHusl TaKk Ha3bIBaeMbIX He(hOpMaATM30BaHHBIX 3a71a4, OOIIMM Il KOTOPBIX SIBJISIETCS TO, YTO:

- 3ajJ]a4d HE MOT'YT OBITh 33/IaHbI B UUCIIOBOH (opMe;

- 1IeJIM HeJb3sl BBIPA3UTh B TEPMUHAX TOYHO ONPECTICHHOM 1eneBoi QyHKINHY;
- HE CYIIECTBYET aJITOPUTMHYECKOTO PEIICHHS 33]a4H;

- €CJIM aIrOPUTMUYECKOE PEIIEHUE €CTh, TO €r0 Heb3s HCII0JIb30BaTh U3-32

- OrPaHUYEHHOCTHU PECypCcOB (BpeMsl, TaMSTh).

Kpome Toro, HedopmannzoBaHHbIE 3a1aud OONAJAIOT OIIMOOYHOCTHIO, HEMOJIHOTOH,
HEOJJTHO3HAYHOCTHIO W MPOTHBOPEYMBOCTHIO KaK MCXOJHBIX JAHHBIX, TAK M 3HAHUH O perraeMoin
3ajauve.

DKcnepmuasa cucmema - 3TO TPOrPAMMHOE CPEICTBO, MCIIOJIB3YIOIIEe YKCIEPTHBIC 3HAHUS
s obecrieueHUs] BbICOKO()(PEKTHBHOrO pemieHuss He(OpMaIM30BaHHBIX 3a/7ad B Y3KOM
npeameTHou obmactu. OcHoBy DC coctaBisier 6a3a 3Hanuit (b3) o mpenMeTHol 00acTH, KOTOpast
HaKaIUIMBaeTCs B MpoLecce MocTpoeHus u skcmuryatanuu DC. Hakorienne u opranu3anus 3HaHUH
- BakKHellee cBorcTBO Beex DC.

[Tpu pa3paboTKe SKCIEPTHBIX CHCTEM YaCTO MCIOJIB3YETCsl KOHIENIHUS OBICTPOro MPOTOTHIIA.
CyTbh e¢ B cleayrolieM: IMOHayaly CO3/JaeTCsl He JKCIEpTHAs CUCTeMa, a €€ MPOTOTHI, KOTOPBIHA
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0o0s13aH pemiath y3KHH KpPyr 3amad W TpeOoBaTh Ha CBOIO Pa3pabOTKy HE3HAYMTEIILHOE BpEMS.
[IpoToTHN AOMKEH NPOJEMOHCTPUPOBATH MPUTOAHOCTh OyAyIIEH SKCHEPTHOW CHCTEMBI IS
JaHHOW TpeaMeTHOW 001acTH, IPOBEPUTH MPABUIBHOCTh KOJUPOBKHU (PAKTOB, CBA3EH M CTpaTeruii
paccyxaenus skcriepta. OH TakKe 1aeT BO3MOXHOCTb MH)KEHEPY 110 3HAHUSAM MPUBJIEYb IKCIEPTa
K aKTHUBHOW pOJIM B pa3pabOTKe SKCHEPTHOU cucteMbl. Pa3mep mpoToTHna — HECKOJIBKO JECSTKOB
IIpaByIL

Ha cerogusimHuil J1eHb CIOXKWIACh OMNpeesieHHAsh TEXHOJOTUs pPa3padOTKH SKCIEPTHHIX
CHCTEM, BKJIIOYaroIas 6 STaIos:

1. Unentuduxamus. OnpeneistoTcs 3aJayd, KOTOpbIe MOJyIekaT peiieHuto. [lnanupyercs
X0Jl pa3pabOTKU MPOTOTHMA SKCIEPTHOW CHUCTEMBI, OINPENENAIOTCSA: HYKHBIE Pecypchl (Bpems,
moau, 9BM u T.1.), UCTOYHUKHU 3HAHUNA (KHUTH, JOMOJIHUTEIbHBIC CHEIUAINCTBI, METOJIUKH),
HMMEIOIINECS] aHAJIOTUYHBIE SKCIIEPTHBIE CUCTEMBI, 11eJIH (PACTIPOCTPAHEHHUE ONBITA, aBTOMATU3ALIMS
PYTHHHBIX AEWCTBUI W Jp.), KJacchl pemiaeMblX 3aaad v T.4. Ha 3Tom ke aTame pa3paboTku
SKCIEPTHBIX CUCTEM MPOXOIUT U3BJICUCHUE 3HAHUI.

2. Konunenryanuzanus. BrIsSBIseTcss CTpyKTypa TOJYYEHHBIX 3HAHUH O TPEeIMETHON
obmactu. OnpenensoTcs: TEPMHUHOJIOTHS, TICPEUCHD TJIaBHBIX MOHITHIA U UX aTPUOYTOB, CTPYKTYpa
BXOJIHOM M BBIXOJHON WMH(pOpMAaLMU, CTPATErusl MPUHATUA pereHuid u T.0. KoHuentyanuzamus -
3TO pa3paboTka He(POpPMaNIBHOTO OMUCAHWS 3HAHUM O TpeAMeTHOW oOmactd B BHUue rpada,
Ta0JIUILIBI, TUarpaMMBbl JTU00 TEKCTa, KOTOPOE OTPaXKaeT riaBHbIe KOHIEHIIUN U B3aUMOCBSI3U MEXKIY
MOHSATUSAMH MPEIMETHOMN 00JIaCTH.

3. ®opmanuzanusa. Ha srtane ¢opmanuzanuy Bce KIIOYEBBIE IMOHATUS U OTHOIICHUS,
BBISIBJICHHBIC HA JTare KOHICNTYaIH3allK, BBIPAKAIOTCS Ha HEKOTOPOM (OpPMATbHOM S3BIKE,
MPeJIOKEHHOM (BBIOPAaHHOM) HMHXKEHEPOM IO 3HAHUSAM. 37eChb OH ONpeneNser, MOAXOAST JIN
HMMEIOILIUECS] MHCTPYMEHTAJbHbIE CPEJCTBA JJI PEIIEHUS paccMaTpUBAaeMOW MpoOIeMbl WM
Heo0X0IUM BBIOOp APYTroro HHCTPYMEHTApHUsI, WIH TPEOYIOTCS OpUTHHATIBHBIE pa3paOOTKH.

4. Peanuzanuda. Co3naercst MPOTOTUN SKCIEPTHOW CHUCTEMBI, BKIIOYAIOIMIUNA 0a3y 3HaHMM U
npyrue nojacucreMsl. Ha naHHOM 3Tamne NpUMEHSIIOTCS CIeAYIOINEe HHCTPYMEHTAIbHBIE CPE/ICTBA:
nporpaMmupoBaHue Ha o0ObIYHBIX s3bikax ([lackanmp, Cu w np.), TpPOrpaMMHUPOBAHHE Ha
CHEIMATM3UPOBAHHBIX SI3bIKAX, IPUMEHIEMbIX B 3a7auax UcKyccTBeHHoro untemnekra (LISP, FRL,
SmallTalk u ap.) u np. YerBepthiil 3Tan pa3pabOTKH SKCHEPTHBIX CHUCTEM B KaKOM-TO CTENEHU
SBJISIETCSl  KJIFOUEBBIM, TaK KakK 37€Ch MPOUCXOAMUT CO3JAaHUE MPOTrPAMMHOrO KOMILIEKCa,
JI€MOHCTPHUPYIOIIET0 KU3HECTOCOOHOCTh NOIX0/Ia B LIEJIOM.

5. TectupoBanue. IIpororun mnposepsiercs Ha ynoOCTBO U aJleKBaTHOCTh HHTEpdeiicoB
BBOJIa-BbIBOA, A((PEKTUBHOCTH CTpPATETMM YIPABJICHHS, KA4eCTBO IMPOBEPOUYHBIX MPUMEPOB,
KOPPEKTHOCTh 0a3bl 3HaHMH. TecTupoBaHHWE — 3TO BBHISBJICHHE OMIMOOK B BBIOPAHHOM MOJXOJIE,
BBISIBIICHHE OIIMOOK B peai3alliy MPOTOTHUIIA, a Tak)Ke BHIPAOOTKA PEKOMEHJAIMM MO JOBOJKE
CUCTEMBI JI0 IPOMBIIIIEHHOT'O BApUAHTA.

6. OmbiTHas 3KkcIuTyaranus. [IpoBepseTcss MPUTOAHOCT SKCIIEPTHON CUCTEMBI JIST KOHEUHBIX
nonib3oBareneil. [To pesynpTaTam 3TOro 3Tamna MOXKeT MOTPeOoBaThCs CYIIIECTBEHHAs MOAN(PUKAIIUS
SKCIEPTHON CUCTEMBI.

[Tporiecc pa3pabOTKK SKCHEPTHOW CHUCTEMBbI HE CBOJMTCS K CTPOTOW IOCIEI0BATEIbHOCTH
MIEPEYNCIICHHBIX BhIIIE 3TanoB. B xoxe paboT mpuxoauTcss HEOAHOKPATHO BO3BpaIllaThCs Ha Ooee
paHHHME dTambl U NIEpecMaTpUBaTh MPHUHITHIE TaM pelieHus. B cpeaHem Ha pa3paboTKy KasKIoro
ATana yXoJauT OT 2 10 4 - X MECSIIEB.

ApPXUTEKTYpa SKCIIEPTHON CUCTEMBI.

1. bhasa snanuu. CocrtaBiser ocHOBY OC, XpaHUT MHOXECTBO (DakKTOB W HaOOp MpaBui,
MOJIYYEHHBIX OT JKCIEPTOB, U3 CHEIHUANbHON nutepatypbl. b3 oTinyaercst ot 6a3bl JaHHBIX TEM,
4yTO B 0asze AAHHBIX €AMHMIIBI UH(DOpPMAIMKU MPEICTABISIOT COOON HE CBSA3aHHBIE IPYT C JIPYroM
cBefieHHsI, (POPMYIIbI, TEOPEMBI, aKCHOMBI. B B3 Te ke 3meMeHThI yxkKe CBsI3aHbl KaK MEXIY COOOM,
TaK U C MOHATHAMM BHewHero mupa. Mudopmamnus B b3 - aTo Bce HeoOxoauMoe A1l TOHUMaHUs,
dbopMupoBaHus U perieHus mpodieMbl. OHA COACPKUT IBA OCHOBHBIX AJIEMEHTA: (aKThl (JIaHHEIC)
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W3 TPEIMETHOW O0O0JacTH W CHCIHAIbHBIC HBPUCTUKH WM IPaBUIA, KOTOPBIC YIPABISIOT
UCMONIb30BaHWEM (aKTOB TMPU pEHICHHH MPOoOJieMbl. 3HAHUS MOTYT OBITh TIPEICTABICHBI
HECKOJIBKUMH CIIOCO0aMU: JIOTHYECKOH MOJICIIBIO, MPOIYKIUAMH, (PperiMaMu ¥ CeMaHTHYCCKHUMH
CETSMU.

2. Mawuna nocuueckoeo evieooa (MJIB). I'maBapiM B DC sBIISICTCS MaIllMHA JIOTHYECKOTO
BBIBOJIA, OCYIISCTRIISIONIAS MOMCK B 0a3e 3HAHMU JUIs MOJy4YeHHUs pemreHus. OHa MaHUIYJIHPYET
unpopmanuedr w3 b3, ompenenss B KakoM TOPSIKE CIEAYET BBISBISATH B3aMMOCBSI3U U JIeTaTh

BbIBOJBI. MJIB Hcronb3yroTcst JUIsi MOJEIMPOBAHUS PAcCyXkIEHUl, 00pabOTKM BOIPOCOB U
HOJIrOTOBKU OTBETOB.

3. Humepgeiic norvzosamens. IC comepkaT S3bIKOBOW MPOIECCOp IS OOIICHUS MEXKITY
[I0JIb30BAaTEIEM M KOMIBIOTEPOM. OTO OOIIEHHE MOXET OBbIThb OPraHU30BaHO C IOMOILIbIO
€CTECTBEHHOTO $3bIKa, COMPOBOXAATHCS TpaguKOW WIM MHOTOOKOHHBIM MeHI0. HHTepoeiic
10JIb30BaTENs 1OJKEH 00ecIeurBaTh JBa peKUMa pabOThl: PEKUM IPUOOPETEHUs 3HAHUN U PEXUM
penreHus 3anad. B pexxume npuoOpereHus 3HaHUH 3Kkcnept obmaercs ¢ DC mpu MOCpPeTHUICCTBE
UH)XeHepa 3HaHui. B pexume pemenust 3agau OC i MOJIb30BATENs SABISETCA WM IIPOCTO
HocuTelleM HH(pOpMaHMK (CIPABOYHUKOM), WM MO3BOJSIET IONIYyYaTh pe3yiabTaT M OOBSICHSAET
CIoco0 €ero MOJy4eHUs. JKkcnepmuvl MOCTABISIOT 3HAHUSA B 3KCIEPTHYIO CHUCTEMY U OLICHHBAIOT
MIPaBWJIbHOCTb MOTYYa€MbIX PE3YJIbTaTOB.

B pa3paboTke 3¢ y4acTByIOT:

- MnxeHep 1o 3HaHUAM - CHELUAIUCT MO MCKYCCTBEHHOMY HHTEIUIEKTY, BBHICTYMAIOLIUN B
POJM POMEXYTOUHOro Oydepa Mexay skcrepToM U 0a3oil 3HaHuil. [lomoraer skcnepTy BBIABUTH
U CTPYKTYpUPOBATh 3HAHUS.

- IlporpaMMmucTbl pa3pabaThIBalOT MPOTrpaMMHOE OOecHeueHUe HKCIEPTHOH CHUCTEMBI U
OCYILIECTBIISIIOT €r0 COMPSKEHUE CO CPEIOM, B KOTOPOI OHO Oy/IeT UCIOIb30BaThCS.

[Tonp3oBarens - cnenuaIucT MPeIMETHOW 00JacTu, sl KOTOPOro MpejHa3HaueHa CUCTeMa,
OOBIUHO €ro KBaJIM(HUKalUs HEIOCTATOYHO BBICOKA, W TMOITOMY OH HYKJIAeTcsi B MOMOIIM U
MOJIJIEPIKKE CBOEH IEATENBHOCTH CO CTOPOHBI SKCIIEPTHON CUCTEMBI.

[Tpu pa3paboTke CTPYKTYpBI 3C HEOOXOIMMO OOECHEeUUTh Pa3/ieIeHue METOJI0B CO3IaHUs U
XpaHeHuss MHQOpMalMM O CTPYKTYype U COAEpKaHUU IMPEIMETHOM o00JacTu OT METOAOB €€
00paboTKH.

B ympouieHHOM BHZE CTPYKTYpY 3C MOMKHO NpEJICTaBUTh B BHJAE Habopa MonyJieH,
pean3yIoIMX pa3IudHbIe 3a1a4u:

- Monynp ynpaBienust 6azamu 3HaHUM. [laHHBI MOAY/Nb pealn3yeT MOJIb30BATEIbCKUMA
uHTepdeiic goctyna K 0a3amM 3HaHUN M TpeAHa3HadeH A paOoThl (BBINOJIHEHHE Olepaunui
CO3/aHus, MoAuUKAUMU U yJaneHusd) c ¢GakTaMd M IpaBWIaMH, I[PEACTABICHHBIMU B
0606mmenHoM Buje. [Ipu 3ToM npaBuia u (pakThl MOTYT OBITH KaK aOCTPaKTHBIMU (00pa31bl IPaBUII
1 (aKkToOB), TaK U KOHKPETHBIMHU (3K3EMIUISPHI MpaBUil U GakToB). DaKkThl U MpaBUIIa TPYNIUPYIOTCS
COIJIACHO MX NpeAMETHOW Kiaccupukanuu, oOpasys 0a3bl 3HaHUNH M (popMupys TakuM oOpa3om
cdepsl cBoero nmpuMmeHenus. Kaxngas 6a3za 3HaHMN MMeEET YHHMKAJIbHOE MMS U paccMaTpHUBaeTcs
KOMIIOHEHTOM B KadyeCTBE MPEAOCTaBIsieMONH UM (YHKIHH, JOCTYN K KOTOPOIl OCyIIecTBIseTCs
yepe3 yHU(DHUIIMPOBAHHBIA HWHTEppEHC KOMIOHEHTa. Moayibs pa3paboTaH ¢ HMCHOJIb30BAaHUEM
s3pikoB HTML, CSS, JavaScript u PHP.

- OmHMM U3 OCHOBHBIX MOJYyJIEH KOMIIOHEHTa HPOAYKIMOHHOM 3KCIEPTHOM CHCTEMBI
ABJIAETCS NPOAYKIMOHHAs MallMHA BbIBOAA, OCYLIECTBISIONIAS IPOLIECC  PACCYKIEHUS
(Jlornyeckoro BbIBOJA) MO mpaBwiiaM. HauOosiee pallnOHaANbHBIM MPEACTABISETCS peanu3arus
JAHHOTO KOMIIOHEHTa Ha OCHOBE YK€ MMEIOIENCcs MalluHbBl BbIBOJA. B Hacrosmee Bpems
CYLIECTBYIOT KaK KOMMEpYECKHe, TaK U CBOOOJIHO pacrnpocTpaHsieMble 000JI0UKH MPOTYKIIHOHHBIX
skcneptHbix cucteMm (JESS [4], CLIPS [5], OPSS [6]), ¢ mOMOLIBI0 KOTOPBIX MOKHO PEain30BaTh
MEXaHU3M PaCCYXKJIEHHUS Ha OCHOBE MPOAYKIIHIA.

- Monyns cBsi3u ¢ web-cepBrucoM. Peann3yeT mosib3oBaTenbCKuii HHTEPQEIC qocTymna K web-
CepBUCY IKcHepTHOW cucteMsl. [lepenaer MammHe BbIBOJA MAEHTH(UKATOp Oa3bl 3HAHUN MO0
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CIIUCOK TIpaBUJI M (akTOB B (popmMaTe MaIIMHBI BHIBOJIA.

- Moayne B3aumoneiicteus ¢ BJ] — mporpammusiii untepdeiic nocryna k bJ[. Peamuzyer
¢bynukun coenunenus ¢ b/, otoOpaskeHus: Bcex TaOIMI], JOCTyNa K UX COJAEPKUMOMY, a TaKkKe
BBIIOJIHEHUS] CTAaHIAPTHBIX ONEpaluid W 3ampocoB (100aBiIeHHS, MOIU(UKAIUH, yIAJICHUS,
TTOUCKA).

Iopsinok BbINOJIHEHHUSI PA0OTHI:

6. O3HAKOMHUTHCS C TEOPETHUECKUM MATEPUATIOM.

7. Ha ocHOBe MHAMBHIYaIBHOTO 33JaHUs pa3paboTaTh U CO3AaTh MOMAYIIb, TO3BOJISIONIHIA
MOJIyYHUThb OT cepBepa HAOOp aHHBIX B HEKOTOPOM (hopMaTe C ONMCAHUEM COCTaBa (POPMBI.

8. PeamuzoBatrhk 3Ty QopMy, OCYIIECTBUTH BBOJ JAHHBIX U MEPEAAaTh BBOJAMMEBIC 3HAYCHHS Ha
cepsep.

9. CocTaBHTH B 3JICKTPOHHOM BHUJIE OTYET O paboTe.

10. Cnatp BBIIOTHEHHYIO pa0oTYy.

®opma npeacTaBIeHUs pe3ybTaTa:
Brinonnennoe 3aganue, TeKCTOBBIN (aiti1, oTueT o padore.

Kpurepum ouneHku:

Oyenka «omauuno» evicmagisemcs — MOAYJIb pa3paboTaH U CO3[aH MO 3aJaHuio, Gopma
COOTBETCTBYET OMMUCAHUIO, BBOJ OCYILIECTBIICH, JaHHBIC MEPEJaHbl; CIEIaH OTUYET O BBHIMOIHEHHOM
pabote paboTa caHa mpenogaBaTelio.

Oyenka «xopouioy» @vicmasensiemcs - MOIYyJdb pa3paboTaH M CO3JaH 1O 33JaHUI0, C
HE3HAYUTEIbHBIMH HETOYHOCTSIMH, B JOPME €CTh OIIMOKHU, BBOJ] OCYIIECTBIICH, JAHHbBIE MEPEIaHbL;
C/IeJIaH OTYET O BBINOJHEHHOM paboTe paboTa cllaHa MPEeroaaBaTesio.

Oyenka «y00671emeopumenbHo» 6blCmagiiemcs - MOAYIb pa3padoTaH YaCTUUHO WU He
COOTBETCTBYET 3aJIaHUIO, OLTUOKU COJEpX,aTcs B peanusanuu Gopmbl, BBOJAA, Nepeaade JaHHBIX,
C/IeTIaH OTYEeT O BBIIIOJIHEHHOM paboTe paboTa cAaHa MpernojaBaTento.

Oyenka «Hey0061emeopumenbHo» eblCmaegisaemcs - padoTa He BBIIIOJIHEHA.
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JlabopaTopHas padora Ne 21 Co3naHue ceTeBOIo cepBepa U CeTeBOro KJIMeHTa.

Iean: monyvyeHre MPaKTHIECKOrO OMbITa CO3JaHusI CETEBOrO CEpBepa M CETEBOrO KIIMEHTA
cpeacreamu Node.js

BobinosinuB padory, Bl Oyaere:

YMETh!

- ¥9. paboTaTh ¢ HHCTPYMEHTAIBHBIMU CPEACTBAMHU 00pabOTKH HH(POpMALINH;

- ¥Y3. oCymecTBIATh BBIOOP MOJIENU U CPENICTBA OCTPOCHHUS MHPOPMALMOHHONW CUCTEMBI U
IPOTPaMMHBIX CPEJICTB;

MarepuajibHoe obecnieyeHue:
[Mepconanbhblil kKommnbioTep, Visual Studio Code
3ananne:
1. Pa3zpaboraTh alnropuT™ U peaar30BaTh IPOrPaMMBbl CO3aHUS CETEBOTO CepBepa U
CETEeBOT0 KIIMEHTA.
2. CocTaBUTH B DJICKTPOHHOM BHJIE OTYET O padoTe.
3. Cnatb BBINOJIHEHHYIO paboTy.
IMopsiiok BbINOJIHEHUS PA0OTHI:
O3HAaKOMHTBCS C TEOPETUIECKUM MATEPUAIIOM.
Pa3paboTars aaroput™ u peaan3oBaTh MOYJb CO3JJaHUS CETEBOTO CEpBepa.
Pa3paboTtarp anroputm u peann3oBaTh MOAYJIb CO3JaHHUS CETEBOTO KIMEHTA.
Ocy1iecTBUTh B3aUMOJICHCTBHE MEX]Ty CEPBEPOM U KJIIMEHTOM Ha MpUMepe Iepeadn
JTAHHBIX JIJTsl SKCIIEPTHOW CHCTEMBI.
CocTaBUTh B AJIEKTPOHHOM BHJIE OTYET O padoTe.
CnaTh BBIIIOJIHEHHYIO padoTy.

roONME

oo

Xoa padoThI:

Node.js — ato cepBepHas miargopma. OCHOBHas 3aj1a4a cepBepa — KaK MOKHO ObICTpee U
s dexTrBHEE 00pabaTHIBaTh 3aIIPOCHI, OCTYIMAOIINE OT KITUEHTOB, B YaCTHOCTU — OT Opay3epoB.

Memoowt

net.createServer ([options] [, connectionListener]) — Co3maer wHoBwiii TCP-cepsep.
AprymeHT connectionListener aBTOMaTH4YeCKHM YCTAHABJIMBACTCS KaK MPOCIYIIMBATENb IS
cOOBITHS «connectiony.

net.connect(options[, connectionListener]) — Metoa ®abpuku, KOTOPBIi BO3BpAIlaeT HOBBIM
«net.Socket» u moakIrOYaeTCS K yKa3aHHOMY aJIpecy U MOPTY.

net.createConnection(options[, connectionListener]) — Meronq ®abpuku, KOTOPbIi
BO3BpaIaeT HoBbIl «Net.Socket» u moxkirouaeTcst K ykazaHHOMY apecy H mOpTYy.
net.connect(port[, host][, connectListener]) — Co3ngaer TCP-coenuHeHne ¢ mopTOM Ha

xoctunre. Ecinu mapametp host omymien, npennonaraercst «localhost». Ilapamerp connectListener
Oyzner no0OaBieH B KadyecTBE MPOCIYIIMBATENs A COOBITHS «connecty. OT1o meron dabpukwy,
KOTOpBIH BO3BpaIiaeT HOBbIN «net.Sockety.

net.createConnection(port[, host][, connectListener]) — Coznaer TCP-coenmuHenue ¢ moprom
Ha xoctuHre. Ecaum mapamerp host omymen, mnpeamonaraercs «localhosty. ITlapamerp
connectListener OyneT 106aBeH B KaueCTBE MPOCITYIIMBATENS sl COOBITUS «connect». ITO METOA
dabpuku, KOTOPHIN BO3BpaIIaeT HOBbIN «net.Sockety.

net.connect(path[, connectListener]) — Co3nmaer mnoxakmoueHue cokera UNiX k myrtw.
[Tapametp connectListener Oyner mo6aBiaeH B Ka4eCTBE MPOCIYIIMBATENS JIJIsT COOBITHS «connecty.
Oto Mmetox Pabpuku, KOTOPHI BO3BpaIaeT HOBBIN «net.Sockety.

net.createConnection (path [, connectListener]) — Cosmaer moakmoucHue cokera Unix K

111



nytu. [Tapamerp connectListener Gyaer 100aBIeH B Ka4eCTBE MPOCTYIIMBATENS ISl COOBITHS
«connecty. Ito metox PabpuKH, KOTOPHI BO3BpallaeT HOBBIH «net.Sockety.

net.isIP(input) — TIlIposepsier, sBiusercs nu input IP-agpecom. Bosspamaer 0 mis
HEIOMYCTHMBIX CTPOK, 4 — anst anpecos [P Bepcuu 4 u 6 — st aapecos IP Bepcun 6.
net.isIPv4(input) — Bosspaimaer true, ecau input sBisiercs IP-aapecom Bepcuu 4, nHaue

Bo3Bpainaer false.

net.isIPv6(input) — BosBpamaer true, ecnu input siisercs IP-agpecom Bepcuu 6, mHaue
Bo3Bpaiaercs false.

Knacc — net.Server

DTOT KJIacc HCoib3yercs st co3aanus 1 CP unu mokanpHOTO cepBepa.

Memoowt

server.listen(port[, host][, backlog][, callback]) — HaumnaeT nmpuHHMAaTh COCIMHCHHS Ha
yKa3aHHOM 1opte u Xocte. Ecim mapamerp host omyieH, cepBep OyaeT NpUHUMATh COSIUHECHUS,
HanpaBieHHble Ha mo6oi IPv4-aapec (INADDR_ANY). Ilpu 3HaueHHH MOpTa pPaBHOM HYJIIO
HAa3HA4aeTCs CIy4alHbIN MTOPT.

server.listen(handle[, callback]) — 3amyckaer JOKaJdbHBIA CEpBEP COKETOB, KOTOPbI
MPOCIYIINBACT COSUHECHUS 110 JAHHOMY ITYTH.

server.listen(options[, callback]) — O6wekT handle MokeT ObITH 3a/laH U KaK CepBep, U Kak
cokeT (B obOomx ciy4asx c¢ OaszoBbiM 3jieMeHToM _handle) wmm kak ob6wekr {fd: <n>}. Dro
yKa3bIBaeT CEPBEPY NMPUHUMATH COCIAMHEHHS 110 YKa3aHHOMY JCCKPUITOPY, HO TPEAIoJiaraercs,
4yro 310 Aeckpuntop ¢aia wim handle yxe mnpuBsizaH K MOPTY HIM JOMEHHOMY COKETY.
[MpocaymmBanue aeckpunropa daiina He moaaepkusaercs B Windows.

server.listen(options[, callback]) — Ilapamerpbl mopTa, xocTta W O9KIOrOB, a TaKKe
JOTIOJTHUTEIbHASE (YHKIMS OOpaTHOTO BBI30BA BEAyT ceOs Tak Jke, KaKk W TPU BBI3OBE
server.listen(port, [host], [backlog], [callback]). AnbrepHaruBHO, mapamMeTp MyTH MOXKET
UCIONIb30BaThCs A ykazanus coketa UNIX.

server.close([callback]) — 3akpriBaeTcs, Koraa Bce COCIUHEHHS 3aBEPIIAIOTCS, M CEpBEP
BbIJ1aeT coObITHE ‘close’.

server.address() — Bo3Bpaiiaer cBsI3aHHBIH ajpec, UM CEMEHCTBA apecoB U MOPT CepBepa,
KaK X MPEIOCTaBIISIET ONEePallMOHHAs CHCTEMA.

server.unref() — BszoB unref Ha cepBepe MO3BONISET MPOrpaMMe BBINTH, €CIH 3TO
eIMHCTBEHHBI aKTUBHBIN cepBep B cucTeMe coObIThil. Ecnu cepBep yke HE OYMINEH, TO HOBBIH
BbI30B unref He OyIeT UMEeTh HUKAKOTO A dexTa.

server.ref() — UM B mpOTHBOMOJIOKHOCTh MPEABIAYIIEMY MeTOay, Bbi3oB ref Ha panee
OUYMILEHHOM CEpPBEPE HE MO3BOJUT MPOrPaMME BBIWTH, €CJIM 3TO €IMHCTBEHHBIM aKTUBHBIN CEpBEp
(moBeneHne o ymomrdanuio). Eciu cepBep cBsizaH, TO BBI30B HOBBIN ref He OyseT UMETh HUKAKOTO
addexra.

server.getConnections(callback) — AcHHXpOHHO TOJNydYaeT KOJIMYECTBO TapaUICIbHBIX
MOJKIIIOUeHUH Ha cepBepe. Pabortaer, korna cokersl oTHpaBisitoTcss Ha Gopku. OOpaTHBINA BBHI30B
JIOJDKEH PUHUMATh JIBa apryMEHTa err u count.

Coovimus

listening — 3amyckaercs, Koraa cepBep ObII YCTAHOBJIEH TOCIIE BbI30Ba server.listen.

connection — 3armyckaeTcst Ipu cO3AaHNH HOBOTO coenuHeHus. O0beKkT SOcket, 00beKT
connection goctymHsl A1 00paboTunka coobITHil. SOCKet — 310 sK3emmsip net.Socket.

close — 3amyckaercss mpu 3aKkpeITUH cepBepa. OOpaTUTe BHUMAHHUE: €CJIA COCIUHCHHS
CYLIECTBYIOT, 3TO COObITHE HE OyJeT BbIJABaThCA IO TEX IOp, MOKa BCE COCAUHEHHS HE OyIyT
3aBEpIICHBI.

error — 3amyckaeTcsi mpu BO3HUKHOBEHUH omuOKku. CoObiTHe ‘close’ OymeT BBI3BIBATHCS

HETOCPEJCTBEHHO MOCIIE STOTO COOBITHSL.
Knacc — net.Socket
OTOT 00BEKT sBiseTcs aOCTpakTHBIM mpexacraBieHueM [CP win JIOKaJbHOTO COKeTa.
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net.Socket peanusyer aymiaekcHbiit naTepdeiic Stream. OHU MOTYT OBITH CO3/IaHBI MOJIH30BATEIEM
Y UCTIOJB30BaThCS KaK KIUEHT (C MoMoIibio connect()), WM OHM MOTYT OBITH co3maHbl Node u
nepeIaHbl MOJIb30BATENI0 uepe3 coObITHE ‘connection’ cepBepa.

Coovimus

net.Socket siBisieTcst SMUTEPOM COOBITHI U 3AITyCKACT CIICAYIOIINE COOBITHSL.

lookup — 3amyckaercs nocie 00pabOTKH UMEHU XOCTa, HO JI0 coenuHeHus. He mpuMeHumo K
cokeram UNIX.

connect — 3amyckaeTcsi, KOr/la COeIMHEHNE COKETa YCIEIIHO YCTaHOBIICHO.

data — 3amyckaercs Hpu NOJIyYeHHH NaHHBIX. JlaHHBIC apryMeHTa MPEACTaBIISIOT COOOM
Oydep mu crpoky. KoaupoBka TaHHBIX ycTaHABJIMBaeTCs ¢ omoisio socket.setEncoding().

end — Beigaercs, koria Apyroii KoHer| cokera otmnpasisier maket FIN.

timeout — 3amyckaercs, €ciM COKET MPOCTAaMBaeT M3-3a HEAKTUBHOCTH. Kcrmosb3yercs
TONBKO [UIsl YBEAOMJIEHHS O mpocTroe cokera. I[lonb3oBaTens JOJMKEH BpPYYHYKO 3aKpPbITh
COCIUHEHHUE.

drain — 3amyckaercs, korma Oydep 3amucu oduinaetcs. MOXET HCIOJIB30BaThCs JUIS
JIPOCCEIBbHOM 3arpy3KHu.

error — 3amyckaeTcs Nnpu BO3HUKHOBeHMHM omMOku. CoObitue ‘close’ OyaeT BbI3bIBATHCS
HENOCPEACTBEHHO T0CJIE 3TOT0 COOBITHS.

close — 3amyckaercs mmociie TOJHOIO 3aKpbITHs COKeTa. ApryMeHT has_error ssisercs
JIOTUYECKHUM, YKa3bIBAIOIIUM, ObUI JIM COKET 3aKPBIT U3-3a OLIMOKU MepeladH.

CaoiicTBa

net.Socket mpemocTaBiseT MHOXECTBO BaKHBIX CBOWCTB Uil JIydllIe KOHTPOJIS
B3aUMOJICHCTBHS C COKETaMH.

socket.bufferSize — D10 cBoiicTBO 0TOOpakaeT KOJIMIESCTBO CUMBOJIOB, KOTOPHIC B
HACTOSIIUN MOMEHT Oy(hepU3yroTCs IS 3aIUCH.

socket.remoteAddress — CtpokoBoe npejcraBieHue yaanenHoro |P-aapeca. Hampumep, «74
.125.127.100» unmu «2001: 4860: 2005 :: 68».

socket.remoteFamily — CtpokoBoe mpezcraBieHne yaajaeHHOro cemeiictBa IP-aapecos.
«IPv4» unu «IPv6».

socket.remotePort — YwucioBoe npencraBieHue yaaineHHoro nmopra. Hanpumep, 80 mm 21.

socket.localAddress — CtpokoBoe mipejicTaBieHue JiokaabHOTO IP-aapeca, Kk koTopomy
MOAKITIOYAeTCsl yAaJlleHHbIN kineHT. Hanpumep, ecnu Bol mpocnymmBaeTe «0.0.0.0», a kiueHT
nojkitovaercs kK «192.168.1.1», 3nauenue oyaer «192.168.1.1».

socket.localPort — YucnoBoe npencraBieHue JokanpHoro nopra. Hampumep, 80 wu 21.

socket.bytesRead — KonruecTBO MpUHSTHIX OalTOB.

socket.bytesWritten — KonnvecTBo OTIpaBiIeHHBIX OalTOB.

Memoowt
new net.Socket([options]) — Co3znaer HOBBI 0OBEKT COKETA.
socket.connect(port[, host][, connectListener]) — OTkpbIBacT COeIUHEHUE JJs JTAHHOTO

cokera. Eciu 3amansl port u host, To coker Oymer oTkpsIT Kak cokeT TCP, ecnu host omymien,
npennoiaraercs localhost. Eciiu 3aman nyTth, cokeT OyeT OTKPBIT Kak cokeT Unix JUIst 3TOTO MyTH.

socket.connect(path[, connectListener]) — OTkpbiBaeT coeAWHEHHE IS JAHHOTO COKETa.
Ecmu 3amamer port m host, To coker Oyaer oTkpeiT kak coker TCP, ecmu host omymiew,
npeanonaraercs localhost. Eciu 3anan nyTh, cokeT OyaeT OTKpBIT Kak cokeT Unix st 3TOTO MyTH.

socket.setEncoding([encoding]) — VYcraHoBiaMBaeT KOJMUPOBKY COKeTa KakK IS
CUUTBIBAEMOT'O ITOTOKA.

socket.write(data[, encoding][, callback]) — Ornpasnsier nauubie B cokeT. Bropoit mapamerp
yKa3bIBaeT KOJMPOBKY B Cilydae, €CJIH 3TO CTPOYHBIC TAHHBIE — IO YMOJIYAHHIO HCIIOJIB3YeTCS
konupoBka UTFS.

socket.end([data][, encoding]) — HamonoBuHy 3aKpbIBaeT COKET, T. €. oTIpaBisieT naket FIN.
Bo3moskHO, 4TO cepBep OyeT Mpoa0KaTh OTHPABIIATH HEKOTOPBIE TaHHBIC.
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socket.destroy() — Oo6ecrieunBaeT, 9TOOBI B 3TOM COKETE HE COJCPIKAIOCh OIEpalliii BBOIa-
BBIBOJIa TaHHBIX. HE00X01MMO TONBKO B clTydae OMMO0K (OMMOKa MapCHHTa WK MTOA00HAs).

socket.pause() — IlpuocTaHaBiMBaeT yTeHUE JaHHBIX. TO ecTh, coObITHs «datay He OymayT
3amyckarbes. Mcmonb3yeres Ais APOCCeIMPOBaHUs 3arpy3KH.

socket.resume() — Bo3o06HOBIIsIET UTEeHHE TOCTE BBI30Ba pPause().

socket.setTimeout (timeout [, callback]) — VYcranaBnuBaer mns cokera pexum Timeout
nocJie timeout MHJUTMCEKYH/T TIPOCTOsi coketa. 1o ymomyanuio net.Socket He ycTaHaBIMBaeTCs Ha
Timeout.

socket.setNoDelay ([NODELAY]) — Orkirouaer anroputm Nagle. ITo ymonuanuto TCP-
COCMHEHUST MCIONB3YIT anroput™ Nagle, oHH KOHIEHTPUPYIOT JAHHBIC MEPE OTIPABKOIA.
3nauenwue true 11 noDelay HeMeIEHHO OTKITIOYAET TaHHbIC KaXbIi pa3, KOT/1a BhI3bIBACTCS

socket.write(). ITo ymouanuro mis noDelay 3amaHo true.

socket.setKeepAlive ([enable] [, initialDelay]) — Bkirouaer/otkimouaer ¢pyuknuto keep-alive
U OIIMOHAIBHO YCTAHOBIMBACT 3aJCPKKy O TOrO MOMEHTA, KaK K IPOCTAMBAIOIIEMY COKETY
Oymer ormpamieH mepBblii 3ampoc keepalive. Jlns mapamerpa enable mo ymoi4aHuio 3aIaHo
3naueHwue false.

socket.address () — BosBpaiiaer cBs3aHHBIN aapec, MMs CEMENCTBA aJpPECOB U IMOPT COKETa,
KaK OHM IIPEOCTaBISAIOTCS ONEpallMOHHONW cucTeMoil. Bo3Bpaiiaer 0ObEeKT ¢ TpeMsl CBOMCTBaMH,
Hanpumep { port: 12346, family: ‘IPv4’, address: *127.0.0.1" }.

socket.unref() — BsioB unref B cokeTe MO3BOJUT MPOrpaMMe BBINTH, €CIU 3TO
CIMHCTBEHHBIA AaKTUBHBI COKET B CHCTeMEe COOBITHI. ECIH COKET yXe O4YHMINEH, TOTJa HOBBIM
BbI30B unref He OKaKET HUKAKOTO BIIUSIHUSL.

socket.ref() — B mnporuBomonoxkuocts unref, Bemo ref He mo3BoaMT mporpamme
3aBCPINUTHCS, €CIIH COKET OCTAeTCs EJMHCTBEHHBIM AaKTUBHBIM COKETOM (TIOBEICHHE 10
yMomuanuio). ECITH cOKeT yxe CBsi3aH, TO HOBBIH BbI30B Ief He OKakeT HUKAKOTO BIUSHHUS.

®opma npeacTaBIeHUs pe3ybTaTa:
BrinonnenHoe 3aganue, TeKCTOBBIN (aiti1, oTueT o padore.

Kpurepun onenkn:

Oyenka «omauuHoy gvicmaegnsemcs - pa3pab0OTaHbl MOAYJIN CEPBEPHON U KIIMEHTCKOM 4acTH,
OCYyIIECTBJICHa IMepeJaya JaHHBIX; CIeJIaH OTYeT O BBIOJHEHHOM pabote; pabora craHa
IIPEIOIaBaTEeIo.

Oyenka «xopouioy evicmasnsemcs - B Tpolecce pa3paboOTKHM MOAyJeH cepBepHOW U
KJIMEHTCKOW YacTu, Tepelayd JaHHBIX ObUTM OMMOKH; CAEJIaH OTYET O BBIMOJHEHHOH padoTe;
paboTa caHa Mperno1aBaTelio.

Oyenka «y0061emeopumenbHo» 6blCmagisiemcs, - MOAYJIN CEPBEPHOM M KIMEHTCKOM 4acTh
coJiepKaT 3HAYUTEIbHbIE OIIMOKH, HET Mepe/laun JaHHBIX ; CAEJaH OTYET O BHIIOJIHEHHOW paboTe;
paloTa caHa NpenoAaBaTeno.

Oyenka «Hey0061emeopumenbHo» 6blCmasisaemcs - padoTa He BbIIIOIHEHA.
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