degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: [IpoekTupoBaHue MPOrpaMMHBIX CUCTEM
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.C. XpuTaHkoB, kaHJ. pu3.-Mar. HayK, JOLUEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aITOPUTMOB U TeXHOIOrui nporpammuposanus 01.06.2023



AHHOTANMA

JlucuuIuinHa IPOEKTUPOBAHUS IPOTPAMMHOTO obecrieueHus (software design) sBIsieTCsI OHOM U3 KITFOYEBBIX
st OyIylmIuX apXHTEKTOPOB, aHAIWTHKOB, PYyKOBOIUTEICH NPOEKTOB, MH)KEHEpOB M pazpaborumko I10.
OO6sacTh MPOEKTUPOBAHUS OXBATHIBAET KOHIICTIIIH, MOJIENIN, METOABI, TPOTPaMMHBIE CPEJICTBA JJIS1 CO3AAHUS,
aHaJM3a, Pa3BHTHUS, CONPOBOXKICHHS CTPYKTYp CIOKHBIX MHOTOKOMIIOHCHTHBIX IPOTPAMMHBIX CHCTEM,
CO371aBaEMbIX COBMECTHO C JIPYTUMH pa3pabOTUYMKaMM, KaK B HEOONBIINX, TaK M B KPYMHOMACIITAOHBIX
npoeKTax pa3paboTku. BriajneHune m mpuMeHEHHE TNONMYyYEHHBIMH NPH M3YYCHUH JWCIHMIUIMHBI 3HAHUSIMH,
YMEHUSIMU U HaBbIKAMH MOBBIIIAET KaYECTBO pa3padaThIBaeMbIX CHCTEM, CHHKAET 3aTpaThl HA UX Pa3pabOTKy
U COIIPOBOXKJCHHUE, TTO3BOJISIET OBICTPEE alalTUPOBAThCS K U3MEHEHHSM B 00JAacTH pa3pabOTKH MpOrpamm,
MOHUMAaTh TPEHIbl pPAa3BUTUS OOJACTM U IEPCIEKTHUBHbIE HANPAaBICHHUS CO3IAaHUM IIPOrPAMMHOIO
o0ecrneyeHus.

1. leau u 3apa4u

eap AUCUMNIMHBI

- Ilo3HAaKOMHTH CTYACHTOB C O6’beKTHO—OpI/IeHTI/IpOBaHHBIMI/I " CTPYKTYPHBIMH MCTOAAMHU pa3pa60TKH
MpOrpaMMHBIX CUCTEM C IPUMCHCHUEM TEXHOJIOTHI MOJCIIUPOBAHUA;

- JaThb I[pPEICTABICHME O CYLIECTBYIOUIMX METOAOJIOTUAX IPOEKTHPOBAaHUS IIPOrPaMMHOIO
oOecrieyeHHs U BbIpabOTaTh Y CTYACHTOB MIPAKTUYECKUE HABBIKH 110 UX IPUMEHEHHUIO.

33]13‘[1/[ JAUCHUIIINHBI

- OCBOCHHE CTyIACHTaMHu 0a30BBIX 3HAHWH B OONACTH MPOTPAMMHOI HHXEHEPHH, MOACIUPOBAHUS U
[IPOEKTUPOBAHUS [IPOIPAMMHBIX CUCTEM;

- TpUOOpEeTeHHE TEOPETHUYECKUX 3HAHUH B OONACTH OOBEKTHO-OPUEHTHPOBAHHOTO, CTPYKTYPHOTO
MPOCKTUPOBAHUS M MOJICIIMPOBAHUS IPOIPAMMHBIX CHCTEM;

- HpI/I06pCTCHI/IC MPaKTUICCKUX HaBBIKOB 10 IMPUMCHCHUTIO YHI/I(l)I/ILII/IpOBaHHOFO S3bIKa
MOJCIUPOBAHUA;

- IpruoOpeTeHne MPAKTUIECKNX HABBIKOB KOMaH/IHON paboThl HaJl MPOrPaMMHBIMHU CHCTEMaMH;

- NpuoOpeTeHHE HAaBBIKOB pabOTbl C COBPEMEHHBIMH WHCTPYMEHTAMHM MOJEIHPOBAHHUA U
MIPOEKTUPOBAHUS.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-2.1 CriocobeH  NPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
IPOrpaMMHbIE CPEACTBA IIPU PEIICHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IesATeNbHOCTH, coOMoast |o0ecreueHre Uil pEUIeHUs]  Hay4yHbIX  337ad = B
TpeboBaHM NH(POPMALMOHHOHN 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00IacTh

OIIK-2.3 3naer ocHOBHble TpeOGoBaHMsS HH(POPMALMOHHON
0e30MmacHOCTH

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OPOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IMPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnazgeer Ha mpaKTUKE METOJOJIOTHEN COCTABICHUS

(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmH, POEKTHI) OIIK-3.3 Brnageer MeTonamMu BU3YaJIbHOTO U I'paMuecKoOro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 3HaeT OpUHIUNBI MMOCTPOCHHS HAYYHQPAOOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaI|H

[IK-2.2 CnocoGeH IulaHUpOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIbHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEBCKOM paboTsI MOCPEICTBOM
MyOJIMKalUuK HAYYHBIX CTATEH U y4acTusi B KOH)EPEHIUSIX

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

- OCHOBBI U BHYTPEHHIOIO CTPYKTYpY YHHU(HUINPOBAHHOTO si3bIka MozenupoBanus UML, ocHOBHbIE
TIOHSITHS METaMOJIEIH S3bIKa M OTHOLICHUS MEXKy HUMU;

- cpexncrea UML st mpeacTaBieHus JIOTMYECKUX M KOHLIENTYaJIbHBIX MOJEIIEH, HOTALMIO Jharpamm
KJIACCOB;

- TIpeICTaBJIEHHUE UCIIOIb30BaHMs, IUAarpaMMbl BAPHAHTOB HCIIOIb30BaHMUS;

- MOJICIMPOBAaHHE TOBEACHUS M TUHAMHUKH HH()OPMAIMOHHBIX cucTeM cpenctBamu UML,
IPE/ACTaBICHUE B3aUMOJCIHCTBUS, JHarpaMMbl IIOCJIEAOBATEIBHOCTH, OOMEHBI COOOLICHUSIMH,
(¢parmMenTsl, cemManTuka B3aumozerictsusi B UML;

- CpeacTBa YHH(HIIMPOBAHHOTO SI3bIKA JJISI IPEICTABICHUS BHYTPEHHEH CTPYKTYpBI IIPOTPAMMHBIX
CHCTEM, TIOBTOPHO-HCIIOIB3YEMBIX MOJYJICH, KOMIIOHEHTOB;

- IpPE/CTaBICHNE pealn3aliy, BOIUIOLICHUE 3JIEMEHTOB MOJAENIM B apTedakrax, pa3MelieHne
apTe(aKkTOB IO BBHIYUCIUTEIBHBIM y3JI1aM;

- CpeAcTBa [yl MOAEIMPOBAHMS MOBEIEHHS 0OBEKTOB C TIOMOIIBIO CXEM COCTOSHUN B IPEICTaBICHUN
KOHEYHBIX aBTOMATOB, IMarpaMMbl CXeM COCTOSIHUH, IPUHIIMI IIEPEX0a MO 3aBEPIICHHH;

- MOJAEIHMPOBaHME IMOTOKOB PAa0OT M BBIYMCIUTEIBHBIX aJTOPUTMOB C Homolbio cere [letpu B
NPE/ICTaBICHNUN JIETEIBHOCTH, IEHCTBHS, TIPUHIIUII ITPOXO/IA JI0 3aBEPIICHHUS;

- CpeAcTBa YIPABIEHUs CIOXXHOCTBEO Mojened, mexaHu3Mmbl pacmupenus UML, crepeorwusl,
npoduu;

- METOJIbl CTPYKTYPHOTO MOJEIMPOBAHHS M MPOECKTUPOBAHUS, METO/l CTPYKTYPHOTO MPOEKTUPOBAHUS
Jxexcona (JSP), meron mocreneHHoro ytouneHus (stepwise refinement), HOTaUMHUIO CTPYKTYPHBIX
CXEM M Jlarpamm IoTokoB fgaHHbiX DFD;

- MeTOJ CTPYKTYPHOTO aHain3a u npoekrupoBanus SSA/SD u ero BapuaHThI;

- BBl JEKOMIIO3MLUH: TNPOLETypHAs/AITOPUTMUYECKas, 0 JAAHHBIM, 10 CLEHApHsIM/(QYHKIUSIM,
KPUTEPUU KadyecTBa CTPYKTYpbl JW3aifHa: CBS3HOCTh W CXOJCTBO, KPHUTEPUH W IBPHCTUKHU
nexommosuiun [10 Ha Momynu: anticipate change, information hiding, separation of concerns;

- OCHOBHBIC apXUTEKTYPHBIC CTHIIM, KIMEHT-CEPBEp, KaHAIIBI-(DUIBTPHI, MOHOIUTHOE MPUIOKCHHUE,
CIIONCTAst apXUTEKTypa, OOMEH COOOIICHUSIMU U JIp.

- marTtepHsl npoektupoBanusi GoF M npuMeHeHHe K MpaKTUIeCKuM 3a1a4aM paspadorku [10: B Tom
gucne Template method, Visitor, Builder, Facade, Decorator, Bridge, State u apyrue;

- OCHOBBI O0OBEKTHO-OPUCHTHPOBAHHOTO aHAJIM3a, METOIUKY IPOCKTHPOBAHMS HAa OCHOBE
oOsi3aHHOCTEl, MeToy Kiacc-koHTpakT-koyern (CRC), meton AGOOTa BbIJIENEHUS] TOTEHIHMATBHBIX
KJIACCOB;

- mpuniunsl npoektuposanus. OCP, LSP, DIP, ISP, SRP; sppuctuku HazHaueHus oOs3aHHOCTEH
GRASP;

- METOJ MPOCKTUPOBaHUS U Pa3pabOTKH 00beKTHO-OpHUeHTHPOBaHHbBIX cucTeM [CONIX

- METOIbl KOJIMYECTBCHHOW OLEHKM KadyeCTBa IMPOTPAMMHBIX CHCTEM, CIIOXHOCTH CTPYKTYPBI
cucteMbl, Habop nokazareneit Ynnambepa-Kemepepa.




- 000CHOBATh NPHUHATHIC IPOEKTHBIE PelIeHus B o0nacTu npoexktuposanus I10;

- CaMOCTOSTEIbHO  pa3pabaThIBaTh
YAOBIJICTBOPSAIOUIYIO (PYHKIIMOHATBHBIM TPEOOBAHUSM;

COITIaCOBAHHYIO  MOZCIJIb HpOFpaMMHOI\/’I

- TPEACTABIATH BHIMOJHEHHBIN MPOEKT AJISl OOCYKICHHSI B ayJUTOPUH;
- TPUMEHATh METOABI IPOCKTUPOBaHUs NpH pa3padotke [10;
- HCIIOJIb30BaTh COBPEMEHHbIE HHTETPUPOBAaHHBIE CpeAcTBa pa3paborku u npoektuposanus (IDE);
- BbIOMpaTh Hanboee MOAXOAAINI IS PELICHUs TPOOIEMbl METO IPOSKTUPOBAHNS;

MPUMEHSTh METOJIbI CTPYKTYPHOTO U OObEKTHO-OPUEHTHPOBAHHOTO aHAJIM3a U MIPOCKTUPOBAHUS [IPH

paspabdorke [10;

CHCTEMBI,

-  HCIIOJb30BaThb YHH(l)HL[I/IPOBaHHBIﬁ SA3BIK MOACIIMPOBAHUA [JIA ONMUCAHUA NPCIMCETHBIX obnacTeli u

CTPYKTYp HpOrpamum;

- OLIEHUBATh KauyecTBO pa3padboTanHoro qusaiina I10.

BJIAJIETh:

- HaBBIKaMH CaMOCTOSTEIbHOM PabOTHI B COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCAX;
- HaBBIKAMH OCBOCHHMSI 00IBIIOr0 00bEMa HH(pOpMAIH;
- HaBBIKaMH COBMECTHOM KOMaHIHOM pabOTHI HaJ MPOrPaMMHBIMU CHCTEMaMH.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

BBezienne B MHXEHEPHIO MPOTPAMMHOTO
oOecrieyeHus

[Ipumenenne w™omeneii B pa3paboTke
MpOrpaMm

\®)

Crarudeckoe peICTaBIeHHE MOIETH

JuHamuaeckoe IpeacTaBIeHne MOJIEH

CemecTpoBasi KOHTPOJIbHAs paboTa

MerTo/ibl CTPYKTYPHOIO IIPOEKTUPOBAHUS

N[N |[n|B]|W]

Bgenenue B apxutektypy [10

W[N]

W[N]

[c IR IENEIENEENE ENe el

Mertoubl u [aTTEPHBI
00BEKTHO-OpPUEHTHUPOBAHHOTO
[IPOEKTUPOBAHUS

JIOKyMEHTUpPOBaHUE  ApXUTEKTYypbl U
u3aiiHa

10

KypcoBoit mpoexr. Koncympramuu mo
MpoeKTam

2

Wtoro wacos

30

30

75

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE 1O TeMaM (pazzesiam)

Cemectp: 7 (OceHnuii)

1. BBC,I[GHI/IC B MHXXCHCPUIO ITPOrpaMMHOTO obOecreueHus




Paznuuuns Mexnmy mporpaMMHBIM M anmnapaTHbeiM oOecnieuenneM. [lokazarenn kadectsa [10. Buast
I10. Lenu u 3amaun npoexkrtupoBaHus. OIMYKs NPOEKTUPOBAHUSA OT aHAIW3a WIM MCCIEJOBaHUS.
OcHoBHbIe onpenenenus B umxenepun [10.

2. [lpumenenune moaeneit B pa3padoTke IporpaMm

[lonstue o MonenMpoBaHUH U MpoeKkTUpoBaHuU. CTPyKTypHOE MozaenrpoBanue. Vctopus cozganus
UML. Crpykrypa u ocHoBHble moHsATus Meramomenun UML. IlpencraBneHuss Mopenu, BHIbI
nuarpaMM. MecTo Mozieneild B mporeccax KM3HeHHOro nukia npoektoB. O630p mertoauku ICONIX,
OCHOBHBIE JTalbl, MPUMEHAEMBbIE METOAbl M 3BpPUCTHKH. llpuMmeHeHue wmoneneil B TuOKOM
pazpadoTke.

3. Crarudeckoe mpecTaBIeHue MOIETH

Huarpammer knaccoB. [Tonstus knacca, uaTepdeiica, THIIa JaHHBIX. BUIbI OTHOIIIEHUIA: acconraIs,
3aBHCUMOCTb, a0CTpakuus, peanu3aunus, oOoOImIeHHe U JApyrue. OK3EMIULIpPbl  KJaccoB.
Orpannuenus. CTpykTypupoBaHHBIN kiaccugukarop. Kommnosur u gacts. JnarpaMmsl BHyTpeHHEH
CTPYKTYpBl. APXUTEKTypHOE MOJAEIHPOBAHUE, KOMIIOHEHTHI, MOPTHI, COEAMHHTENH. PasMmemienue
CHCTEMbI, BOIUIOIICHNE KOMIIOHEHTOB, y31bl, apTedaktsl. [Ipodunu. Pacimpenue mopenu. [lakeTsl.
VYipasiieHrE MOJENBIO.

4. I[I/IHaMI/I‘IeCKOG npeaAcCTaBJICHUC MOJCIN

[ToBenenne. OcHOBHEIE ompenenieHus.  BapuanTel ucnonb3oBaHus (mpeneacHTsl). OnucaHue
TpeOoBaHMI TIpW TOMOIIM MpeneaeHToB. [lpeacraBinenne B3auMoneicTBusa. JluarpaMMel
B3aUMOJICHCTBUS M KOMMYHHKalu. OCHOBHBIC TIOHSTHS: POJIb, CHENU(UKANNS BBITOIHEHUS,
coobmenne. Koomepamus. Ommcanue cCIieHapueB BapuUaHTOB HCIONb30BaHuUs. [IpencraBneHue
nesrenpHocTU. [IpeacraBnenue o cetsax Iletpu. Buasl neiictBuil, pasnenbsl. KOHTEKCT BBINOTHEHUSI.
[Morokm ympaenenus u JaHHBIX (0ObekTHBIC). [IpencramBieHue mNpoIECCOB Ha JUarpamMmax
nesitenbHOCTU. [IpescTaBneHne KOHEYHBIX aBTOMATOB, CXEMBI COCTOsSHUM. COCTOSHHE, Tepexof,
TICEB/IOCOCTOSIHUS, COCTaBHbIe cocTosiHus. OOpaboTka COOBITHIA, MMepexoa IO 3aBEpIICHUH.
MonenupoBaHue XU3HEHHOTO IUKJIA KIIACCU(PUKATOPA C IIOMOIIBI0 KOHEYHBIX aBTOMATOB.

5. CemecTpoBasi KOHTpoJIbHAsI paboTa
[IpoBenenne KOHTPOIBHON PabOTHI.
6. MeTozb! CTpyKTYpHOTO IMTPOEKTHPOBAHUS

OcHoBHble mOHATHA. Monyns. [lpouecc cTpykTypHOTO TpOeKTHpoBaHHSA. Bumasl MeTonos:
CBEPXY-BHM3 (HUCXOZSIIME), CHU3Y-BBEpX (Bocxonsuiue), ureparuBHeie. MoayabHOCTh. [IpuHIMIBL
pasjeneHus CHUCTEMbl Ha MOXIYJIH. MeToj MOCTENeHHOro yTodHeHHus (stepwise refinement),
cTpykrypHble auarpammbl (STD). Meroamka cTpykrypHOro ananu3a/mpoextupoBanusi (SSA/SD).
OnemeHTapHble TpaH3akuuu. Juarpammel nortokoB faHHbeIXx (DFD). Meton crpykTypHOTrO
nporpammuposanus Jxekcona (JSP). Pazbop npumepoB npumeHeHusI.

7. BBenenue B apxurextypy 110

ApxuTekTypa M CTPyKTypa MNpOrpaMMHON cucTeMbl. DaKTOpbl, BIHMAIOLNIME HAa apXUTEKTYpY.
3anHTepecoBaHHbIe JUIA. Poik apxuTekTypsl. CTaHAapTHBIC aDXUTEKTYPHBIC CTHIIH: BBI30B-BO3BPAT,
KaHaJIbI-(QUIIBTPBI, MHOTOypOBHEBasI / KIIMEHT-CEpBep, CepBUC-OPHEHTHPOBAHHAS,
COOBITHIHO-OpPUEHTUPOBaHHAs  (event-sourcing), paclpeleseHHas OIHOPAHIOBas, KOHCTPYKTOP
(toolkit). [IpuMeHeHHE CTPYKTYPHBIX METOJIOB K MPOCKTUPOBAHUIO APXUTEKTYPhI CUCTEM 00paboTKH
naHHBIX. Meton SSA/SD u ero BapuaHTHI.

8. MCTO,I[BI 1 NaTTCPHBL 06’BGKTHO—OpI/IeHTI/IpOBaHHOFO MMPOCKTUPOBAHUA



BBenenne B OOBEKTHO-OPHCHTUPOBAHHBIM aHanu3. Beienenue kiaccoB. MeToabl TOCTPOCHUS
MOJENIN TpeAMETHOW obOmactu (Meron AOOOTa, METOJ MMEHHBIX TPYII, KOHTPOJbHBIC CIIMCKH).
AOcTpakTHBIe THNBI JaHHBIX. [IpoektupoBanme Ha ocHoBe oOsizaHHOcTed (RDD). Kaprouku
Knacc-Kontpakr-Kosnern (CRC). Ospuctuku GRASP. [Tpunuunsr OOIT SOLID (SRP, OCP, LSP,
ISP, DIP). [Ilpumenenne mnarrepHoB npoekTtupoanusi (GoF). Tlokazarenn kadecTBa
00BbEKTHO-OPUEHTHPOBaHHOW  CcTpykTyphl. Kommuiekr  mokasateneii  Umpmambepa-Kemepepa.
IMokazarenn cinoxxkHoctTn M oObema koma MakKeiiba u Xancrena. M3mepeHue ClIOXKHOCTH U
conposoxxaaemoctu [10.

9. IOKyMEHTUPOBaHUE apXUTEKTYPHI U AU3aiHA

Ponb noxymentupoBanus. [lonsitue o Touke 3perus. Cuctema npeacrasiennit 4+1. Pekomengauuu u
CTPYKTypa JOKYMEHTA.

10. KypcoBoit npoekT. KoHcynbpranuy mo npoexram

Ob6cyxaenne npuniunoB OOIl. Pazbop mpumepoB mpuMeHeHHs THarTepHoB. Pazbop mnpumepos
MOCTPOCHHUS MOZEIH pealn3alu.

MonenbHO-OpHEeHTUPOBaHHbIM Toaxon K paspadorke (MDD/MDA). IlnardopmonesaBucumast
Mojnenb U tatdopmosaBucumas moxaens (PIM/PSM). CepBuc-opreHTUpOBaHHAS apXHUTEKTYpa.
ITorokn pabor (workflow). Hcmomnb3oBanue kapkacoB mnpuioxenuir (framework). IIpobiembr
MPOEKTUPOBAHUS paclpeieIeHHbIX 00beKTHBIX cucTeM. [IoHsTHe 0 TpaH3akuusax. [Ipyrue TeMsl.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobOxoaumoe 000pyaoBaHue IS JISKIUH U PAKTUISCKAX 3aHATHHI:

- KOMITBIOTEPHBIN KJacc (KOMIBIOTEPBI/HOYTOYKHU C BBIXOJIOM B MIHTEpHET);

- IPE3CeHTAMOHHAS TEXHHUKA (MYJIBTHMEINHHBIN IPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK C BBIXOZOM B
WurepHner).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. UML. OcHoBsl : KpaTkoe pyKOBOICTBO MO CTaHAAPTHOMY SI3bIKY OOBEKTHOTO MOJICITHPOBAHHS
[Tekcr] : [yueb. mocobue st By3oB] / M. daynep ; niep. ¢ anm. A. [leryxosa ; npemucin. K. Ko6puna [n
ap.] .— 3-e m3x. — CII6. : CumBon-Ilnroc, 2009 .— 192 c.
2. IIpoextupoBanne Ha UML [Tekcr], cOopuuk 3aaau /A. C. Xpurankos, B. A. [lonexaes, A. .
Amnnpuanos. -ExarepunOypr, Uznarensckue pemenvst, 2017
3. Ilpuembl 00BEKTHO-OPUEHTHPOBAHHOTO TIpoeKkTHpoBanus. [laTTepHsl mpoektupoBanus [ Tekcr] /3.
I'amma [u mp.] ; [mep. ¢ aamn. A. CnuakuHa], [yue6. mocobue amns By3os]. -CII6., [Tutep, 2018

JomnonHutensHas auTeparypa
1. Ilpoextuposanue nakeros/M. FO. Mexyes, A. C. XpuTaHkoB ; MUHUCTEPCTBO HAYKH U BBICLIETO
obpazoBanus Poccuiickoii @enepariun, MoCKOBCKHI (DU3HKO-TEXHUYECKHI HHCTHTYT (HAIIMOHATIHHBIN
HCCIIeA0BaTeNbCKII yHIBEepcHuTeT), Kadeapa anropuTMoB 1 TEXHOJIOTUH POTPaMMUPOBAHUS
Mocksa, M®PTH, 2019

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. BeO-cTpannuka kypcea, http://pps-design.org
2. Beenenue B rubkoe mozaenuposanue (www.agilemodeling.com)

3. INTUIT.RU: UnTepnet-Yuusepcuter Undopmaunonnsix Texnonoruii: [IporpammupoBanue:
O0BexTHO-OpHeHTHpOBaHHOE nporpammupoBanue (http://www.intuit.ru/catalog/se/objectprog/).

4. InformIT. Crareu o UT u pazpaborke (www.informit.com)
5. Cnenudukamus UML 2.4 Ha caiite OMG. (http://www.omg.org/spec/UML/2.4/)



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammuoe obecneuenue:

- Cpenctra mogenuposanus [10 (MagicDraw UML Academic Edition unmu Modelio nnu Visual
Paradigm UML).

- O¢uchriit maker (MS Office nnu LibreOffice).
- Cpencrsa paspabdotku [10 (MS Visual Studio, IntelliJ IDEA CE, PyCharm).
- I10 mpomexyTOYHOr0 KOHTPOJISE OCBOGHHMS CTYJCHTaMH JUCLHMIUIMHEI (IocTyHOE yepe3 HTepHeT).

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemHoe ocBoeHHE Kypca TpeOyeT HalpsDKEHHOW CaMOCTOSATENIbHOM pPalboThl CTyAEHTa Ha
MPOTSDKEHUH BCETO Kypca. B mporpamme Kypca HpUBEICHO MHHUMAIBHO HEOOXOTUMOE BpeMsl s
pabothl cTyneHTa Haj TeMaMu Kypca. CamocTosiTenbHas padoTa BKIIIOUAET B ceOs:

— npopaboTKy yueOHOro Marepuaia (0 KOHCIEKTaM JeKIHH, yueOHOM U HayYHOH JINTepaType);
— MOATOTOBKY K NMPaKTHYECKUM 3aHSATHSIM, BHIIIOJIHEHHE JOMAIIHUX 3aJaHuN
— BBINOJIHEHHUE KyPCOBBIX 3alaHUI

[TpomMeKyTOYHBIH KOHTPOJIb 3HAHUI MPOBOIUTCS B BUJE MHUCHMEHHBIX IPOBEPOYHBIX pabOT 110 TEOPUH,
CEeMECTPOBOM KOHTPOJIBHOM pabOTHI, a TaKkXKe CTYICHTY B XO/I€ OCBOCHHUS Kypca HEOOXOIMMO
BBINIOJIHUTH JIBE JOMAITHUE KOMAHIHBIE PA0OTHI C UX TOCIEIYIOIICH 3aIUTOM:

1. pa3paboTka MoJieNn aHanu3a y4eOHOM POTPaMMHOM CHCTEMBI.

2. pa3paboTKa MOAENM peanu3aluu y4eOHOH IpOrpaMMHON CHCTEMBI M peanu3alysl MPOTOTHUIA
COIVIACHO MOJICITH.

MeTtoanueckiue YyKa3aHUs 10 BBIITOJHEHUIO JOMAallHUX W KypCOBBIX 3aJaHAi CM. B CIIHCKE
y4e0HO-METOIUIECKOTO 00ECTICUCHHS.

Jjis MOATrOTOBKM K CEMECTPOBOM KOHTPOJIBHOWM paboTe Mo Kypcy PEeKOMEHAYETCS IOJb30BAThHCS
KOHCIIEKTaMHM JIEKIMM WJIM JINTEPaTypoll U3 CIMCKAa PEKOMEHJOBAHHOM M JOIOIHUTEIBHOMU.
HacrodrensHO HE peKOMEHYETCS UCIONb30BATh HEMPOBEPEHHBIE IHTEPHET-NCTOYHHKH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.C. XputaHkoB, KaHJ[. pu3.-MaT. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 CrocobeH  TMPUMEHSITH  COBPEMEHHBIC
BBIYHCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue MEeTOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B
npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHBIC TpeOoBaHUs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT
Hay4HbIC U (MJTM) TEXHUYECKHE
(TeXHOIOTUYeCKHEe, NHHOBAIIMOHHBIE) OTYETHI
(myOnMKanum, MpoeKThI)

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C HCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO
obecrieueHus

OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS
HAy4YHO-TEXHUYECKHX OTYETOB (IIPOECKTOB)

OIIK-3.3 Bnageetr MeTogamMu BH3yaJbHOTO U rpauIeCcKOro
MIpeCTaBICHUS pe3yapTaToB Hay4qHOU
(Hay9IHO-TEXHUYECKOH, MHHOBAIIMOHHOW TEXHOJOTHYECKOH )
JeSITETLHOCTU B BUJIE OTYETOB, HAYYHBIX IMyOIHKAIINH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
MeTonbl cOopa M aHajM3a TMONyYEHHOTO Marepuana,
CIOCOOBI apryMeHTaINH

[IK-2.2 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIBHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «HpOGKTI/IpOBaHI/IC IMpOrpaMMHBIX CUCTCM» 06y‘laIOH.IHI>iCH JOJIKCH:

3HAThb:




- OCHOBBI U BHYTPEHHIOIO CTPYKTYpPY YHHU(PHUIMPOBAHHOTO si3bIka MoaenupoBanuss UML, ocHOBHEIE
MOHATHUS METAMOJIEJIN SI3bIKA U OTHOLIEHUS MEXy HUMM;
- cpeacrsa UML st npeacraBieHys JOTHYECKUX U KOHUENTYalIbHBIX MOAEJICH, HOTALKIO TUarpaMm
KJIaCCOB;
- TpeACTaBJICHUE HCIIOIb30BaHMS, JUArPAMMbl BAPUAHTOB HCIIOJIb30BaHMS;
- MOZICJIMPOBAaHWE TOBEACHUS M IUHAMHUKH HH(OPMALMOHHBIX cucTeM cpexnctBamu UML,
MPEICTABICHHE B3aUMOACUCTBUS, JAMArpaMMbl IIOCJICAOBAaTEIbHOCTH, OOMEHBI COOOLICHUSMH,
(dbparMeHThI, ceMaHTHKa B3aumozelictusi B UML;
- cpelcTBa YHU(UIMPOBAHHOTO SI3bIKA JUIsl MPEACTABICHUS BHYTPEHHEH CTPYKTYphl HPOTrpaMMHBIX
CUCTEM, I0BTOPHO-UCIIOIb3YEMBIX MOYJIEH, KOMIIOHEHTOB;
- MPEICTABICHUE pEeaM3alluy, BOIUIOIICHUE 3JIEMEHTOB MOIENH B apredakrax, pa3zMmelleHHue
apTe(aKkTOB MO BHIYUCINUTEIBHBIM y3J1aM;
- CcpencTBa sl MOACIMPOBAaHUS OBEACHUS OOBEKTOB C TIOMOLIBIO CXEM COCTOSIHHI B MPEJICTaBICHUH
KOHEYHBIX aBTOMATOB, UarpaMMbl CXEM COCTOSIHUM, IPUHLIMII IIEPEX0/1a [0 3aBEPILEHUY;
- MOJEJIHMPOBAaHUE TOTOKOB PAa0OT M BBIUMCIUTENIBHBIX aJTOPUTMOB C momomipio cere Ilerpu B
IIPEJCTABICHUN AESTEIbHOCTH, NEUCTBUS, IPUHIIMII IIPOXO/IA 10 3aBEPLICHUS;
- CpeIcTBa YIpaBJCHHS CIOXKHOCTBbIO Mozeneil, mexanusmbl pacmupenuss UML, crepeoTumnsi,
npodu;
- METOIBI CTPYKTYPHOTO MOJAEIMPOBAHUS U MPOECKTUPOBAHUS, METON CTPYKTYPHOI'O NMPOEKTUPOBAHHUS
Jxexcona (JSP), meron mocreneHHoro yrouHeHus (stepwise refinement), HOTAIMUIO CTPYKTYPHBIX
CXEM U JluarpamMmm noTtokoB AaHHbIX DFD;
- METOJ CTPYKTYpHOTO aHaln3a u npoektupoBanus SSA/SD u ero BapuaHThI;
- BHIBl JEKOMIIO3ULMU: MpPOLEIypHas/aIropuTMUIEcKas, M0 JaHHBIM, MO CLHEHAPUAM/(DyHKIHIM,
KpUTEpUM KadecTBa CTPYKTYpbl JAM3aliHA: CBSI3HOCTb U CXOACTBO, KPUTEpPUU M 3BPUCTUKU
nexommosunun [10 Ha Momynu: anticipate change, information hiding, separation of concerns;
- OCHOBHBIE apXUTEKTYPHBIE CTHJIH, KIMEHT-CEpBEp, KaHAIBI-(QUIBTPbI, MOHOIUTHOE IMPUIOKEHHE,
CIIONCTast apXUTEKTypa, OOMEH COOOIICHUSIMU H IP.
- marTepHbl npoektupoBanus GoF u nmpuMmeHeHHe K MpaKkTHYeCKuM 3agadaMm paspadorku [10: B Tom
guciie Template method, Visitor, Builder, Facade, Decorator, Bridge, State u npyrue;
- OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO aHAJN3a, METOIMKY IPOCKTUPOBAHMS Ha OCHOBE
o0si3anHOCTEH, MeTof Kiacc-KoHTpakT-koiwieru (CRC), meron AOOGOTa BBIEIECHHUS TOTEHIIUATBHBIX
KJIACCOB;
- npunuunsl npoexktupoBanus. OCP, LSP, DIP, ISP, SRP; spuctuku HazHaueHus oOs3aHHOCTEH
GRASP;
- METOJ MPOECKTUPOBAaHUS U Pa3pabOTKu 00beKTHO-opueHTHpOoBaHHBIX cucTeM ICONIX
- METOZbl KOJIMYECTBEHHOW OLIGHKM KayecTBa IIPOIPAMMHBIX CHUCTEM, CJIOKHOCTHU CTPYKTYpbI
cucteMsbl, Habop nokasareneit Yunambepa-Kemepepa.

yMeThb:
- 000CHOBaTh NPUHSTHIE IPOCKTHBIE pelieHus B 00nacTu npoekrupoBanus [10;
- CaMOCTOSITEIbHO ~ pa3pabarhlBaTh  COINIACOBAaHHYIO MOJENb IPOTPAMMHONM  CHCTEMBI,
YIAOBJIETBOPAIOIIYIO (PyHKIIMOHAIBHBIM TPEOOBaHUSIM;
- TIPEICTAaBIATH BBIIOJIHEHHBIN MPOEKT [T OOCYKACHUS B ayAUTOPUH;
- TPUMEHSTHh METOABI MPOEKTUPOBaHUs IpH paspadotke 110;
- HCIIOJIb30BaTh COBPEMEHHBIC HHTETPUPOBAaHHBIC CpeicTBa pa3paborku u npoekTupoBanus (IDE);
- BBIOMpaTh HauboJIee MOAXOMSIINN AJISl PEHIeHUs TPOOIeMbl METOA TPOEKTUPOBAHHUS;
- TPUMEHATH METOJIbI CTPYKTYPHOTO ¥ 00BEKTHO-OPUEHTHPOBAHHOTO aHAIN3a ¥ IPOSKTUPOBAHUS IIPU
paszpadortke I10;
- HUCIOJb30BaTh YHU(HUIHMPOBAHHBIN S3bIK MOAEIMPOBAHMS JJISI ONMCAHUS NMPEAMETHBIX obnacteil u
CTPYKTYp IIpOrpamm;
- OLIEHWBATh KauecTBO pa3padboTanHoro qu3aitna I10.

BJIaJeTh:

- HaBBIKAMH CaMOCTOSITEIBHOH PabOTHI B COBPEMEHHBIX IPOTPAMMHBIX KOMIUIEKCAX;
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00bEMa HH(POpMAIIH;
- HaBBIKAMHU COBMECTHOW KOMaHIHOM paOOTHI HaJl MPOTPAMMHBIMH CHCTEMaMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

KypcoBsle 3aganus:

B xozne ocBoeHuUs AMCHMIIIIMHBI CTYACHTHI BBIITOJIHAIOT 1BA KOMaHAHBIX MMPOEKTHBIX KyPCOBBIX 3aJaHUS.
[TocTaHOBKH KypCOBBIX 3aJaHUI YTOUHSIOTCS €KETOAHO.



HepBoe 3aJaHuC BKIIHOYACT:

1. Monenp aHanm3a TMpeAMETHOW 00JacTH - JUarpaMMbl BapHaHTOB HCIIOJNB30BaHUS, JAHATPaMMBI
KJIACCOB, CXEMBI COCTOSTHUH.

2. OmnucaHue KIIOYEBbIX BAPHAHTOB HCIOJIB30BAHUSI B TEKCTOBOM BHjE (4-0 IITYK) M UX peaau3aliu
KJIacCaMU MOJIEJIH.

3. Apredaktsl pazpabotku (gomyctuMo ¢dororpadun ¢ 6ymMaru): CUCKU MOTEHIMAILHBIX KIIACCOB,
kaprouku CRC, mpomeKyTOUHbIe BAPHAHTHI TUArpaMm

BTopoe 3aJaHuC BKIHOYACT:
1. 3a):[aHI/IC 1 (MO,I[GJ'IL aHaJin3a, OMMCAaHUC BAPUAHTOB UCIIOJIb30BaAHUS, TUATPAMMEI, 06OCHOBaHI/Ie)

2. Mogenp peanu3alyy — ONMCaHue U 00OCHOBaHHE BbIOOpA apXUTEKTYpPhI, ONMCAHUE PEaTH3alNuU C
[IPUMEHEHHEM [IaTTEPHOB IPOEKTUPOBAHUS U APYTUX IPOEKTUPOBOYHBIX PELICHUH.

3. IIporotun peanu3anny KJIOUEBBIX BAPUAHTOB HUCIIOIb30BAHUS
4. Tlnan TectupoBaHUs

Taxke HeoOX0TUMO 000CHOBATh NPEACTABICHHYIO MOJIENb, TO €CTh, TOYEMY BBISBJICHBI HMEHHO TaKUe
KJIACChI, IOYEMY Ba)KEH TOT WJIM MHOW BapUaHT UCIIOIb30BaHUS, I0YEMY HEOOXOIMMO MOJICITUPOBAThH
JAHHYIO aCCOIUAIINIO U T. II.

3aaHus HalpaBJIsIOTCS [IPENOaBaTeNto JUIsl IPOBEPKH B YCTAHOBIIEHHBIH CPOK, IIPENIOIaBaTElb

COIVIACHO METOJUYECKUM PEKOMEHIAIMSM BHITIOIHAET IPOBEPKY 3aJaHUs U HApaBisieT opopMIICHHbIE
pe3ynbTaThl IPOBEPKHU CTYAEHTY. 3allluTa 3a/aHusl C YUYETOM BBISBJIEHHBIX 3aMEYaHUN IPOUCXOJUT Ha
ceMHHape B (hopmare Mpe3eHTaLIH.

151 mpoBepKU OJTHOTO KypCOBOIO 33JJaHUs U3 pacueTa Ha OJHOrO CTYIEHTA CIEeAyeT npeaycMoTpeTs 30
MUHYT paboThl ipenoasareist. OmeHKa 3a 3aJaHnsl yYUThIBAaeTCS OTICILHO B UTOTOBOM Oase.

[IpoBepounbie pabOTHL:

[IpakTryeckas paboTa CTYIEHTOB Ha CEMUHApaXx MpeyCMarpuBacT BHIMOJIHEHUE 3a/JaHHUI U pelIeHNe
3a/1a4 Mo MPOEKTUPOBAHUIO U MOJEIUPOBAHHUIO.

[IpenycMoTpeHsl clienyrolre TeMbI IPOBEPOYHBIX padoT:

1. Craruueckoe npencrtasienue. Kinaccel. BHyTpeHHss cTpyKTypa.

2. unamuueckoe npenctanienue. Bzaumoaeiictsus. [estenbHocTh. CXeMBI COCTOSHUM.

3. OOBEKTHO-OpUEHTHPOBAHHBIC METO/IBI. [1aTTepHBI TPOEKTUPOBAHUSI.

J111s BBITIOTHEHHSI TPOBEPOYHON PaOOTHI CIIEAYET MPelycMOTpeTh OT 15 10 20 MunyT. Jl7s mpoBepku

OJTHOTO 3aJ[aHUsI OJTHOTO CTYJICHTA CIIEAYET MPeayCMOTpeTh 15 MuHYT paboThl npenogasaress. OneHka
3a MPOBEPOUYHBIC PAOOTHI YUUTHIBAETCS B COCTABE OIEHKHU 32 MTPAKTUIECKYIO paboTy CTyACHTA.

CemecTpoBasi KOHTpOJIbHas paboTa:

[TuceMeHHast KOHTPOJIbHAS paboTa, BHINOIHSIEMAas CTYACHTAMU B TCUCHHUE JBYX aKaJIEMHUYSCKUX 4acoB
Ha JIEKIIUHU OJIMDKE K 3aBEPILICHUIO Kypca.

TeMbl KOHTPOJIBHOH BKITFOYAIOT OONBIYIO YacTh TeM Kypca. KoHTponbsHas paboTa coCTOUT U3
CIENYIOIINX 3aIaHHI:

1. MHOTOBapHaHTHBIM TECT HA 3HAHWE YHH(PUIIMPOBAHHOTO SI3bIKA MOACITUPOBAHUS (IO AHAJIOTHH C
ceprudukaroHHbIME Sk3aMeHamMu 1o UML).

2. I[Be 3aa4y Ha IPUMCHCHUC MCTO0OB MMIPOCKTUPOBAHUA U MOACIIMPOBAHUA IPOTPAMMHBIX CUCTCM I10
HECKOJIBKO IMOAITYHKTOB B Ka)KILOﬁ.

3. Bomnpocsl o Teopuu 1o TemMam Kypca.

OueHka 3a KOHTPOJIBbHYIO PadOTy YUUTHIBAETCS OTICIFHO B UTOTOBOM Oasuie.



KonuTposbHas padora npeiaraeTcs B 4eThipeX BapuaHTaX. 3a1auu Ui KOHTPOJIbHOU paboThl (Bcero
BOCEMb 3aJ1a4) OOHOBJISFOTCS €3KETOIHO.

JInst cocTaBieHusl BOCBMH 3a/1a4 JUIsl KOHTPOJIBHOM paboThI CIeayeT npeaycMOTpeTh 16 4acoB paboThl
IIpenoaBares.

J11is mpoBEepKM OTHOM KOHTPOJIBHOM pabOThl U3 pacdeTa Ha OJHOTO CTYJCHTA CIIEAYET MPeayCMOTPETh
30 MuHYT pabOTHI TIPETIOaBATENS.

HpHMepHBIﬁ MEpCUCHb Ha3BaHHI KYPCOBBIX ITPOCKTHBIX Sa):[aHI/Iﬁ JUISI KOMAaHJJHOI'O BBIITOJTHCHMUA !

1.  «CwmaptPureitny. HHTerpupyeM HEIOBEPUYUBBIX YYACTHUKOB pBIHKA pUTEiNIa ¢ IMOMOIIBIO
OJIOKYEeHHAa

2. «Ok, Fridge». XomoguibHUK JOCTaBUT K JIMBaHY COKH M BOJBI TOJ HACTPOCHUE, JIO3AKAKET B
Mara3uHe

3. «3aneiicsalS». YnpapisieM ceThIO aBTO-aBTO3aIIPaBOK, padoTaromux 0e3 nepcoHana

4. «besBpawa». KonTponmpyem coOOMIOICHUE YCIOBUH MEAWIIMHCKOTO CTPaxOBaHHs, M BOOOIIE
cobmonenus npasui 300K

5. «l[louralllepunr». Enem BMecTe Ha uyoi MamnHe W Be3eM MOChUIKU. CucteMa oOecredunBaeT
paboty cepBuca

6. «Kak?Hukak!». MonepHU3upOBaHHbBII KOHTaKTHBINH LEHTP, HHTEJUICKTYaJIbHbIE areHTbl OTBEYAIOT
Ha TUIOBBIE BOMPOCHI U caMu BeayT FAQ

7. «JdocraBumBcey». Ciyx0a qoctaBku (OpMUpPYeET U3 TOBAPOB 3aKa3bl U IIEPEMEIIAET 10 MapUIPyTaM.
MapupyTsl  GOpMHUPYIOTCSI BpPYYHYIO, aBTOMAaTHYECKH KaK IUIaH, JAWHAMHUYECKH. Y4eT Beca H
CTOMMOCTH TPH IJIAHUPOBAHUHU

8. «Dusrex-Takcu». Arperatop TakCcu co CKHAKOHN Ha noe3aku B MOTU

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

HUcrtopus cozganus UML.

OCHOBHBIE NOHATHSA: JIEMEHT, KIacCU(PUKATOp, YepTa, OTHOIIECHHUE, TPOCTPAHCTBO UMEH.
[Ipencrapnenust MoaeIn, BUbI JUArPaMM.

Juarpammer kiaccoB. [TousiTust knacca, naTepdeiica, TUIA JaHHBIX.

Buzp! oTHOLIEHNIT: accolManus, 3aBUCUMOCTb, a0CTPaKIKs, pealu3alus 1 JpyTrHe.
AOGCTpaKTHBIE KJIacChl, HaclIe0BaHHE. MHOXXECTBEHHOE HacJIe0BaHUE.

OOBeKTHBIE TUarpaMMbl. DK3EMILISPHI KIIACCOB.
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Bapuants! ncnons3zoBanus (npeneaeHTs!). Onucanue TpeOoBaHUH MPU TOMOIIH MTPELEICHTOB.

9. IloBenenne. OCHOBHBIE ONIPEETIEHUSI.

10. CrpyktypupoBaHHbIi Kiaccudukarop. KoMno3ut u yacte. JlnarpaMMbl BHYTpEHHEH CTPYKTYPBHI.
11. KoMnIOHEHT, TTOPT, JeIETHPYIONNI U COOPOUHBINA COSAMHUTEIND. JIHHAMIUECKUN TIOPT.

12. TlpencraBnenue B3amMozecTBUs. /[narpaMMbl B3auMONIEHCTBUS M KOMMYHHKAIMH. OCHOBHBIC
MOHATHUS: POJIb, CTICUU(UKALHS BHITIOTHEHUS, COOOILIEHHE.

13. CuHXpOHHBIC U aCHHXPOHHBIE cO00mEeHus1. DparMeHTsI.

14. Cemanrtuka B3aumozeiicrsusa B UML. [TocnenoBarelbHOCTE COOOIIIEHNI.
15. Koonepanus. Onucanue ClieHapueB BApUAHTOB UCTIOIb30BaHUS.

16. Ilpencrasnenne nestenpHocTr. Cetn [leTpu.

17. Buasl nefictBuid, paznensl. KOHTEKCT BHIOTHEHUS.

18. Tloroku yripaBienus u JaHHBIX (00BeKTHEIC). [lapaMeTpsl esaTenpbHOCTH.
19. Yopasnstoiue 1elCcTBUSL.

20. IIpencrapneHue NpoIECCOB HAa JUarpaMmax IesiTeIbHOCTH.

21. Cemantuka moneneit nesrenpHoctr B UML. Tlepexon 10 3aBeprieHwms.
22. llpencrapieHre KOHEUHBIX aBTOMATOB. JMarpaMMbl CXeM COCTOSTHUM.

23. CocrosiHHE, TIEPEXOI, TICEBIOCOCTOSHUS, COCTABHBIE COCTOSHUS.

24. OpTOTOHAIIEHEIE COCTOSIHHSI M BIIOKCHHBIC aBTOMATEHI.



25. CemanTtyrka koHeuHBIX aBToMaroB B UML. O0paboTka coObITHIA, BHITTOTHEHUE /IO 3aBEPIICHUSI.
26. MonenupoBaHue KU3HEHHOTO IIMKJIA KJIACCH(UKATOpa ¢ IOMOIIbI0 KOHEUHBIX aBTOMATOB.
27. IlakeTsl. YIpaBlieHHuE MOJENbIO.

28. Pasmemenue. ¥Y3en, apredakr, marepuanmzanus. Ilyte kxommyHukaiuu. Crnenudukanus
pa3BepThIBaHUSI.

29. Ilonstue kauecta [10. XapakTepucTHKN KauecTBa IPOrPaMMHOTO MPOLYKTa
30. Benenue B mporpaMMHyIo HH>KeHeputo. Mozenu sxuzneHHoro uukia [10. [IpoekT u mponecc.
31. lonstue o gexomnozuuuu. Moxynu. CTeneHu CBI3HOCTH U CXOJICTBA.

32. CrpykrypHOe mnpoekTupoBanue. OCHOBHas TeOpeMa CTPYKTYPHOTO HPOTrpaMMHUPOBAHUS, METOJ
CTPYKTYPHOI'O IPOEKTUPOBaHUs J[PKEKCOHA, CTPYKTYPHBIE CXEMBI.

33. IlpoekTupoBanue cucteM oOpabOTKU AaHHBIX. [Ipencrapnenne motokoB naHHbIX. Horanms DFD
(Gane-Sarson). Meton SSA/SD.

34. MeTo/bl IOCTPOCHUS MOJIETH IPpEAMETHON obmactu. Meron AGOora.
35. O6bexTHO-OpHEeHTUPOBaHHbIN aHanu3. [loasaTHe 00 oOsi3anHOCTIX. Meton CRC.

36. IlpeacraBieHrne (QyHKIMOHAJIBHBIX TPeOOBaHWI B BHJE BapUaHTOB HCIHOIb30BaHUS. CTpyKTypa
OIHCaHUSL.

37. Kputepuu u »BpUCTHKH AekoMIio3uiuu: anticipate change, information hiding, separation of
concerns.

38. MeTton nocreneHHOTo yTouHeHus (stepwise refinement).
39. Ilpunnumet npoextupoBanus. OCP, LSP, DIP, ISP, SRP.

40. IIpuMeHeHHe NMATTEPHOB MPOCKTUPOBAHMS: paclIMpeHre 00sM3aHHOCTEH KIAaccoB (HAaclIeIOBaHUE,
Template Method, Decorator), peanuzaiusi cxem coctosHuid (State, switch), o6xon U BBITIOTHEHHE
neiictBuii Ha rpade (Visitor, Iterator), co3zmanue 3K3eMIUIAPOB M cemeicTB 3k3eMiuisipoB (Builder,
Abstract Factory)

41. AbcrpakTable TUTIBL JaHHBIX. Onpenenenue. [Ipumenenne B OOII.

42. Tlonsitue 00 apxutekrype. ApxutekTypHbie ctuiu: Call-and-Return, Pipes-and-Filters, Layered,
Multitier. SOA/Workflow, Client-Server, Blackboard/Data-centered.

43. Komu4yecTBeHHBIC MOKa3aTeaH (METPUKH) INPOTPAMMHBIX TPOAYKTOB W MPOEKTOB. MeTpUKH
MOJYJIBHOU CTPYKTYPBI, fan-in, fan-out. CioxxHOCTh Xascreaa, MUKIOMATHIECKasl CIIOKHOCTb.

44. KonmnuecTBeHHbIE TIOKa3aTeny kadecTBa OO nu3aiina, Habop nokazarenein Ynaamobepa-Kemepepa.

Kpurepun onennBanus
OTJINYHO

10 BcecTopoHHHME, CHCTEMAaTW3UpPOBAaHHBIC, IIyOOKHE 3HAHUS Y4eOHOH MpOrpamMmbl JUCLMIUIMHBI U
YMEHHE YBEpEHHO NPHUMEHSATh MX Ha IPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHHI;

9 cucremaru3nupoBaHHbIE, ITyOOKHE 3HAHUS Y4eOHOM MporpaMMbl TUCHUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPHU PEIICHUH KOHKPETHBIX 33734, IPaBUIbHOE O0OOCHOBAHHUE MPUHSATHIX
peLIEHN;

8 mryOokue 3HaHMS y4eOHOW NMporpamMMbl AUCHMIUIMHBI U YMEHUE NPUMEHATh UX HA NPAKTUKE HPU
peIIeHUH KOHKPETHBIX 3a]1a4, IPaBUJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH;

XOpOLIO

7 TBEpIO 3HAET MaTrepuaj, PaMOTHO M MO CYIIECTBY HM3JaraeT e€ro, yMeeT NPUMEHSATh MOJIy4YEHHBIE
3HaHUS Ha [IPAKTUKE, HO JIOIYCKAeT B OTBETE WJIM B PELLIEHUM 33a]a4 HEKOTOpPbIE HETOUHOCTH;

6 3HaeT Marepuai, rpaMOTHO M3JIaraeT €ro, yMeeT NPUMEHSTh NOJyUYEHHbIE 3HAHUS Ha IPAKTHKE, HO
JOIYCKAaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

5 3HaeT OCHOBHOM MaTepHall, [PaMOTHO H3JIaraeT €ro, yMeeT MPHUMEHSTh MOJyUYCHHbIC 3HAHHS Ha
IIPAKTUKE, HO IOIyCKAeT B OTBETE WM B PEIIEHUH 3a/1a4 HETOUHOCTH;

YIOBJIETBOPUTEIILHO

4 (¢parMeHTapHBIN, pa3po3HEHHBIA XapakTep 3HAHWH, HEAOCTATOYHO MpaBHIbHBIC (HOPMYITHPOBKH
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BATEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, Ho IpH 3TOM OH BIAJIeeT OCHOBHBIMHU paszielaMy y4eOHON HporpaMMbl, HEOOXOIUMbBIMU
JUIs AanbHeHero o0y4yeHus 1 MOKET IPUMEHSTD NOJTYUYCHHbIC 3HaHUS 110 00pasily B CTaHAAPTHOU

CUTyalluu;



3 xapakTep 3HaHUI JOCTAaTOYEH JUIS JajdbHENIIero o0y4eHust 1 MOKET IPUMEHSATH MTOJTy4YEeHHbIC 3HAHHS
1o oOpasiy B CTAaHJAPTHOW CUTYyalluu;

HEYIOBJIETBOPUTEIILHO
2 He 3HaeT OOJIbIIEH YaCTH OCHOBHOTO COAEP)KaHMsA y4eOHOM MporpamMMbl AWCIMIUIMHBI, JOIMYCKaeT
rpyobsie ommOKH B (HOPMYJIMPOBKAX OCHOBHBIX MOHSATHH IUCHMIUIMHBI U HE YMEET MNPaBHIIBHO
UCII0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

1 He 3HaeT GOPMYIHPOBOK OCHOBHBIX NMOHATHH AMCLUIIMHBI M HE YMEET HCIOJIb30BaTh MOTy4YEHHbIE
3HaHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3aa4.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEJILHOCTH

BpeMst mOAroToBKH K OTBETY PEKOMEHIyeTCsl ycTaHaBIuBaTh He MeHee 30 MuHyT. Bpemst Ha oTBeT — He
Oosiee 15 MuUHYT Ha Kaxablil Bonpoc. CyMMapHOe BpeMsi poBeaeHHs TUPPepeHIIMPOBAHHOTO 3a4eTa
ISl OTHOTO CTYJCHTA HE JIOJDKHO NpeBbIaTh 90 MUHYT (IBYX aKaJeMHYECKHX YacoB).



