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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: IIpakTHKH CUCTEMHOW MHKXCHEPUU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: TexHOoIOrn4ecKoe MpeaIpuHUMATEIbCTBO

Kadeapa TEXHOJIOIHYECKOTO MPeIPHHUMATEIbCTBA
Kadeapa TEXHOJIOTHYECKOTO MPeIPUHUMATEIbCTBA

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
Jekuuu: 15 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

A.N. JleBenuyx
M.A. byxapuH, kauj. (pu3.-Mart. HayK
W.A. bypnun

[Iporpamma obcyxneHa Ha 3aceflanny Kadeapbl TEXHOIOTUIECKOTO peanpruHuMarenbersa 08.04.2022



AHHOTANMA
Kypc nocBsEn TakuM mpakTUKaM CUCTEMHOM MHKEHEPHUH, KaK UHXKCHEPUS apXUTEKTYPhl CUCTEMBI, a TAKKe
MPaKTUKaM YIPABICHUS KU3HEHHOTO IIMKJIA, YIIPABICHUS BEPCUSIMU U KOHQUTYPAILIUSIMH, JIEKAIIUX B OCHOBE
JEATEIbHOCTU CUCTEMHBIX WH)XCHEPOB, MEHEIXEPOB U TEXHOJOTMYECKUX MPEANPUHUMATENCH HA PaHHUX
sTamax pa3paboTku mpomykTa. [IpakTHKM WHKEHEPUHM CHCTEMHOW apXUTEKTyphl KaK 4acTb CHUCTEMHOM
WH>XCHEPUU SIBIIAIOTCS OCHOBOM JJI ONMMCAHUS MPUHIUIUAIBHBIX TEXHUYECKUX PELICHUN KaXKJIOH CHUCTEMBI.
W3 MHOTOYMCIIEHHBIX BapHaHTOB CUCTEMHOTO TOAXOMAA JJs Kypca ObUI BHIOPaH TOT, KOTOPBIH MHTEHCHBHO
pPa3BUBAETCSl CETOAHS B MAacCCOBOM AESATEIBHOCTH CHUCTEMHBIX WHXKCHEPOB W HHXKECHEPOB MPEANPUITUS U
JNOKYMEHTUPYETCS B MEXIYHApOJIHBIX CTaHAapTax M MyOIW4YHbIX AoKyMmeHTaX. OCHOBaHHOE Ha OTHX
CTaHAApTaX W JOKYMEHTaX U3JIOKEHHE IOJIydaeTcs 0ojiee CTPYKTYPHOE, YeM ITO MPUHATO ISl MEHEIKEPOB,
HO Ooliee OPHEHTHUPOBAHHO HA HCIOJH30BaHUE B CHUCTEMaX, BKIIOYAIONINX B ceOs TIONEH, YeM 3TO MPHUHSTO
JUTSE THXKEHEPOB. B Kypce paccMaTpuBaroTCs Kak MPaKTUKH, aJalTHPOBAHHBIC MO/ pa3pabOTKy MPOTPaMMHBIX
CHCTEM, TaK U IPAKTUKH, aJIAITUPOBAHHBIE TI0/1 Pa3pabOTKy ammapaTHbIX CHCTEM.
Kypc mpezncraensier coOoli MHTEpeC W JUIsl TEXHOJOTHUYECKUX MpeANpUHUMATENEH, KOTOPHIM HEOOXOJMMO
OpraHu30BaTh B3aUMOJICHCTBIE HH)KEHEPOB U MEHEKEPOB Ha OCHOBE KaKOTO-TO OOIIET0 MOHUMAHUS IPOEKTa
— ¥ CHCTEMHOE MBIIIIJICHHE TI03BOJISIET KOMaH/Ie JIOTOBAPUBATHCS O MPOEKTE HA OOIEM JJIsl BCEX CHCTEMHOM
SI3BIKE.
Kypc conepxut 601b110€ KOTMIECTBO MPAKTUUCSCKUX 33/ IaHUM, TTO3BOJIIOIINX JOOUTHCS HAYaIbHON OETIIOCTH
B MICIOJIL30BAHUU ITOHATUH CUCTEMHOIO ITOAX0/a.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

[IprobpeTeHne TNpPaKTUYECKWX 3HAHWA B MOJICIICOPUCHTUPOBAHHON HWHXKEHEPUH apXUTEKTYPbI
CHCTEMBI, a TAK)KE YIPABICHUN )KMU3HEHHOTO [IUKIIA, YIIPABJICHUH BEPCUSIMHU M KOH(PUTYpaLUAMU.

3agauu AUCUMIIHHBI
. o0ecrieueHre LEIOCTHOTO IPEACTaBICHHS O MOICIMPOBAHMM B TNPHIOKEHHH K
MOJIEJIEOPUEHTUPOBAHHOW HWH)KEHEPUH CHCTEMHOM apXWUTEKTYpbl, YIPaBICHHS >KM3HEHHOIO ILIHKIIA,
YIpaBICHUS BEPCUSAMHU U KOHPUTYPALIUSIMHU;
. dbopMHupoBaHHE Yy cHymarened COBPEMEHHBIX 3HAHUHW W TPEACTAaBICHUH O MpaKTHKax
MOJZIEJIEOPUEHTUPOBAHHOW CHCTEMHOM ApXUTEKTYpPBI, YNPABICHUS >KU3HEHHOIO IMKJA, YIPaBJICHHA
BEpCUSIMH M KOHQUTypalnusMH, a TaK)Ke O3HAKOMJICHHE CIyIlaTreleld ¢ COBPEMEHHBIMU TEOPHSIMU U
CTaHAApTaMH, KOTOPBIE JIEKAT B OCHOBE 3THX NPAKTHK;
* NPEAOCTaBICHUE AOCTATOYHBIX 3HAHHM, U1 00ECIICUEHHUs] CAMOCTOATEIBHOTO U3YYEeHHUS OTACIBHBIX
IIPAKTUK MOJEJICOPUEHTUPOBAHHON CHUCTEMHON apXUTEKTYpbl, YIpaBICHHUs KU3HEHHOIO IUKIA,
YOpaBJICHUS BEPCUSMHU U KOHDUTYpalUsIMU C MOHUMAaHUEM HX MPUMEHUMOCTH M MeCTa B YUEOHBIX H
IIPOU3BOJCTBEHHBIX IIPOEKTAX;
* (¢dopMHUpOBaHUE y CIylIaTeleld HaBbIKa OMUCAHHS MPAKTHK MOICICOPUCHTUPOBAHHON MH)KEHEPUHU
CUCTEMHOW  apXWUTEKTypbl, YIpaBjleHHs JKM3HEHHOIO LHMKJIA, YIPAaBICHUS BEPCUSIMHM U
KOH(UTYypauusMu JJ1s1 HHXCHEPHOTO MPOEKTa;
. MOTHBAIMsl HA MHCIOJIb30BAHUE MPAKTUK MOJCICOPUCHTUPOBAHHON WHXXEHEPUM CUCTEMHOM
APXUTEKTYpHl, YINpPaBJICHUsS >KU3HEHHOTO LMKJA, YIPABICHHS BEPCHUSIMH M KOHQUTYpalMsIMH IJis
UCTIONIb30BaHMS B y4EOHBIX U TPOM3BOACTBEHHBIX MTPOCKTAX.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-6 Criocoben onpeneisith u peann3oBbiBath |YK-6.1 YMmeer pemars 3ajaqn cOOCTBEHHOTO JIMYHOCTHOTO
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U U npodeccHOHANBPHOTO  pa3BUTHS,  ONPEAEsITh U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
CaMOOLEHKH COOCTBEHHOM IESTENLHOCTH

[IK-3 Cnocoben npodeccuonansao padorars ¢ |[IK-3.3 CnocobeH oLeHMBATH TOYHOCTb MOJYYEHHBIX
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM 9KCTIEPUMEHTAIBHBIX (UHNCIICHHBIX) PE3YIbTAaTOB
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU ITPEIMETHOM 00IacTH




3. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAY.II0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HaTh:
* YTO TAKOE apPXHUTEKTypa CUCTEMBbI, >KU3HEHHBIN LUK, YIPaBICHHUE BEPCUSIMHU U KOHQUTYPALIUIMY;
* Kak 00beAMHATH OOBEANHUTH AEATEIBHOCTH TEXHONPENPHUHUMATEIIS, UHXKEHEepa, MEHEIKepa;
* MEXIyHapoIHbIE CTAHAAPTHI B 00JIACTH WHXKEHEPUHU TPEOOBAHUIA.
YMETB:
* pa3pabaTbiBaTh APXUTEKTYPy CUCTEMBI, dXKU3HEHHbIN LIUKJII, UCXOs U3 TPeOOBaHUHN K CHCTEME;
* OOpOTHCS CO CIOKHOCTBIO B CAMBIX PA3HBIX NMPOEKTAX;
* TIPOBEPATH APXUTEKTYPY LIETEBON CHCTEMBI Ha MPEIMET COOTBETCTBHUSA TPEOOBAHUSM M HHTEpecaMm
MPOEKTHBIX POJIEH.
BJIaJIETh:
* TPaKTUKaMH U HHCTPYMEHTAMHU Pa3pabOTKH apXUTEKTYPHI.
. [IpakTHkaMu M MHCTPYMEHTaMH pa3pabOTKM >KU3HEHHOTO ILMKJA, YIPABIEHHUS BEPCUSMU H
KOoH(UTYypauusMu.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MopneneopueHTUpOBaHHAS CHUCTEMHas 3 4 10
UHKEHepHUs
) MoneneopueHTUpOBaHHAs ~ WHXKCHEpHS 3 4 10
TpeboBaHUI
3 MopeneoprueHTUpOBaHHAs ~ HHXKEHEpUs 3 4 10
CHUCTEMHOU apXUTEKTYPbI
4 Meroandyeckue  Kapkachl CHCTEMHOIO ) 6 10
MPOEKTUPOBAHUSI.
VYnpapnenue KOoH(uUrypanuei U
5 p ¢uryparg ) 6 10
WN3MEHEHHSMU.
6 Cucremnoe MIPOEKTUPOBAHUE o ) 6 10
metonguke ARCADIA.
Hroro yacos 15 30 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. MoneneopreHTHpOBaHHAS CUCTEMHAsi HHXECHEPHS

* IloHATHS CHCTEMBI, ApXUTEKTYPBl 1 CHCTEMHOT'O IPOEKTUPOBAHUS.
* CBs3b C IPOCKTHBIMH POJISIMU (CTEHKXOJIIepaMU CUCTEMBI) U HHXKEeHEepuel TpeOoBaHUH.
» (CBs3b HHXKEHEPUHU apXUTEKTYPHI C IPYTHMHU NPOLIECCaMHU KU3HEHHOTO IUKIIA.




* I'paHuLbl apXUTEKTYPHOU NPAKTUKH.

¢ Oco0eHHOCTH MH)KEHEPHUU apXUTEKTYpbl CHUCTEMbI M3 PA3IMUYHBIX MPEAMETHHIX oOnacTel u B
Pa3IMYHBIX TUIAX )KU3HEHHBIX LUKIIOB.

2. MopeneopueHTHpOBaHHAS. MHKEHEPHUS TPeOOBaHUIA

[lonsartue TpeboBaHUil: AEOHTHYECKAasT MOAAJILHOCTh OMNpeneieHnd cucteMbl. Knaccuueckas
WHXKeHepuss  TpeOoBaHWil.  MojeleopueHTUPOBaHHAS ~ HMHXKEHepusi  TpeOoBanmii.  Metox
MOJIeJIe-OPHEHTUPOBAHHOTO BhIsIBICHUs TpeOoBanuii Jan Alexander. [maBHast ommOka: TpeOoBaHue
IIPOIYIIEHO u3-3a HeC(POKYCHPOBAHHOCTH Ha BO3MOXHOCTSIX CTEMKXOJ1EPOB.
TeXHNKO-9KOHOMHYECKOE MOJEIHPOBAHNE

3. MOI[CJ'IeOpI/IeHTI/IPOBaHHaH HUHXKCHCPUS CHCTEMHOM APXUTCKTYPbI

ApxutekTypHble s3bIKA. ApxurekTypHble mnpakTHkd mo MFESA. IlpakTuku TexHOJIOTrM3aluuu
apxutektypHoro TBopuectBa (DSM, TPU3).

4. Metonmueckne KapKachl CHCTEMHOTO MPOEKTHPOBAHMS.

» Kparkuii 0630p nepeyHss METOJUYECKUX KapKacoOB CUCTEMHOT'O ITPOSKTUPOBAHHSI.
* Metonnuecknii kapkac TOGAF.

* Metonnueckuii kapkac 'OCT cepumn 15.

* Metonnueckuii kapkac CPS.

* Metomaunueckuii kapkac FEAF.

5. Ynpasnenue KOHQUTypaIyei 1 i3MEHEHUSIMH.

* OrtHeceHue ynpapieHUs] KOHQUrypalyed n W3MEHEHHSIMU K WH)KEHEPHBIM MM MEHEIDKEPCKUM
MPaKTUKaM.

* IlpakTuku uneHTHPUKALNY.

* HmxeHepHble THPOPMAMOHHBIE CUCTEMBI YIIPABICHUS KOHPUTypaleld 1 N3MEHEHUSIMH.

6. CucremHoe npoektupoBanue mo meronuke ARCADIA.

* IlocTpoeHune apXUTEKTYPHBIX ONHCAHWN CUCTEMBI HA YPOBHE aHAIN3a IPUMEHEHMSL.

* [locTpoeHue apXUTEKTYPHBIX ONMCAHUI CUCTEMbI Ha YPOBHE IOTPEOHOCTEH B CHCTEME.
* IlocTpoeHne apXUTEKTYpPHBIX OTUCAHUNA CUCTEMBI HA YPOBHE JIOTHUECKOW apXUTEKTYPBI.
» IlocTpoeHue apXUTEKTYPHBIX ONMCAHUH CUCTEMBI HAa YPOBHE (PU3NUECKON apXUTEKTYPHI.

» Co3pmaHue apXUTEKTypHBIX ONMHMCaHWU 0a30BbIX KoHGuUrypauuii msgenus B cpeaax Capella u
T-Flex.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

AyIuTOpHOE IMOMEIEHHE, OCHALICHHOE CTYJIbSIMH, CTOJIAMH.

[lepeueHb OCHOBHOTO 00OPYIOBAHUS: IPOEKTOP, TPOSKIMOHHBIN IKPaH, KOMITbIOTEP (HOYTOYK),
y4yeOHas JJocKa.

[epeuens ucnonbzyemoro nporpammHuoro odecreuenus: CJ10, Google Docs, Zoom, BKonrakre.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa



PeKOMeHI[OBaHHaH JuTeparypa 4jid CaMOCTOATCIIbHOT'O U3YUYCHUA

Bbarospun B.K. Cucremnas u nporpamMmmuas unxenepus. Cnosapb-cripaBounuk. JJMK-IIpecc, 2010
Jloycon Maponey IlytemecTBue o cuctTeMHOMY JaHAIIAQTY.

Marsiek JI. A. , JIuonr b. JI. [lpaktuueckas mporpaMMHasi HH)XEHEPHS HA OCHOBE yu4eOHOTO
npumepa.M. : BUHOM. J1a6. 3nanwmii, 2009

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

1. Pycckosizperanoe oraenenue INCOSE: http://incose-ru.livejournal.com/
2. Horamust MonenupoBanus apxuTekTypbl Archimate: https://www.opengroup.org/archimate-home

Oducnoe nporpammuoe obecrnieuenre (MS Excel, MS Word wm ananoru), ZOOM, MecceHmkephl:
Telegram, WhatsApp.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PekoMeHyeTCs BBIIIOJIHATH JIOMAITHUE 33/IaHKs, TaK KaK ATO YNPOIIAET UTOTOBYIO aTTECTAIUIO IO
IpeaAMETY.

2. Jlns NOATOTOBKHM K UTOTOBOM aTTECTAllMU MO MPEAMETY JIydllle BCEro IMoJb30BaThCs MaTepuallaMH
OCHOBHO JIUTEpPaTypHl.

3. IIpoMexyTOYHBIE KOPOTKHE TECTBI, OIICHUBAIOLIME [MOHWMAHWE TEKYIIEro MaTephajia 3aHSTHil.
TecThbl mpeacTaBIsOT cO00H MPOChOBI 0TOOPA3UTh «Oe3 MOAISAABIBAHNS B KOHCIIEKTHI CIIPABOYHHKI
OCHOBHBIE CXEMBI (IarpaMMbl) JUIs 00CYyKIaeMoro Marepuana. Bpems npoBeneHus mono0HOTo Tecta
— He Oonee 15 MHUHYT.

4. Jlomanrnue 3alaHus O KypCy CBOIATCSA K O()OPMIICHUIO YaCTH OMHUCAHUS LIEJI€BON CUCTEMBI C TOUKH
3peHust TpeOOBaHMI U METOIOB IPOBEPKH UX JIOCTIIKCHUSI.

5. HroroBoe 3amanue: scce «Onucanue apXUTEKTYphI LEIEBOM cUCTeMBbD). MIToroBoe acce roToBUTCS
Ha Marepuayie MPOEKTOB CTYACHTOB, KOTOPBIC OHM BBINOJIHSIOT Ha CBOMX 0Aa30BBIX MPEIIPUSATHAX
(xomMnanuu Wik J1aboparopun). Crada dcce MoApa3yMeBaeT HECKOJIBKO HTEpallHii, HTOTOBas OLICHKA
3aBUCHUT OT CTEINICHM, B KaKOH CiyIIaTelb MCIOJIB30BAT B 3cce MaTepHaibl Kypca. Ocoboe BHUMaHKE
HY)XHO o0Opamarb, 4ToObl 3cce ObLIO HE MPO «OU3HEC-IPOCKT» M HE MPO MPOEKT M3 «YIMPaBICHUS
IPOEKTOM», a PO WHXCHEPHbIH NpPOEKT (T.e. OLEHKa He MEHEKepcKas, He OW3Hec-OleHKa, a
WH)KCHEpHasi OIICHKa), T.€. B TOM YHCIIC TPOBEPSETCS, HACKOIBKO CIIYIIATENlb YCBOWI PA3HUILY MEXKITY
MEHEIKEPCKOW THCLMIUIMHOW «YIPABICHUE MPOCKTOM» U MHKEHEPHOM IHUCLUMIUIMHOW «yIPABICHUE
’KM3HEHHBIM IIMKIOM». [IpoBepsieTcsi mpUMEHEHHE CTYJCHTOM CHCTEMHO HHXCHEPHOTO MBIILICHUS,
UCTIONIb30BaHNE PA3JIMYHBIX CTWJIEH OIMCAHUS CHCTEMbl. B acce 00s3aTeNbHBIM pa3feioM TakkKe
SIBJISIFOTCS. WH)KEHEPHBIC PEKOMEHIALMH II0 WTOraM OIIGHKH, TEKCT 3CCE TPEIOCTABISIETCS TaKKe
KOMaHJIe IpoeKTa 6a30BOT0 MpeANpUATHS.

OcHoBHas nuTeparypa

1. IlpakTHueckas nmporpaMmmHasl HHXXEHEpHs Ha OCHOBEe yueOHoro mpumepa [Tekct] : [yued. mocobue
st By3oB] / JI. A. Mansek, b. JI. Jluonr ; niep. ¢ anri. A. M. Enanemnukosa, B. A. Enaneniankosa
— M. : BUHOM. JIa0. 3nanuii, 2009 .— 956 c.

2. Cucremuoe mpmuieane / A.W. JleBenuyk. — M. : U3narensckue pemenus, 2019 — 590 c.

3. Amnaromuii Jlesenuyk. «BusyansHoe MbimuieHne. JJoxkiaam o ToM, moueMy UM Hellb3sl 000JIBIAThCS,
Wznarenbckue pemenns (2018).

JlononHuTenbHAS TUTEpaTypa

1. Cranmapr OMG “Essence — language and kemnel for software engineering”.
http://www.omg.org/spec/Essence/ (Texymas sepcust 1.2 Betal, urons 2018r).



2. A.Levenchuk, Towards Systems Engineering Essence, https://arxiv.org/abs/1502.00121

3. Crampgapr ISO/IEC/IEEE 42010:2011 Systems and software engineering -- Architecture
description.

4. Partridge, Chris. Business Objects: Re-Engineering for Re-Use, BORO Centre, 2005.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(l.]Ib MnoATrOTOBKMU: TexHoIOrHYeCcKOe npeaANpUHUMATCIILCTBO
Kaq)e;[pa TCXHOJIOTMYCCKOI'0 MPCANIPUHUMATCIILCTBA
Kaq)e;[pa TCXHOJIOTMYCCKOI'0 MPCANTPUHUMATCIILCTBA
Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

A.N. JleBenuyxk
M.A. byxapuH, Kauj. (pu3.-Mar. HayK
W.A. bypnun



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-6 Criocoben onpeneisth u peann3oBbiBath |YK-6.1 YMmeer pemars 3ajaqn cOOCTBEHHOTO JIMYHOCTHOTO
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
CaMOOLEHKH COOCTBEHHOM IESITELHOCTH

[IK-3 Cnocoben npodeccuonansao padorars ¢ |[IK-3.3 CpnocobeH oLeHHBATH TOYHOCTh MOJYYEHHBIX
UCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM HKCTIEPUMEHTANIBHBIX (UHNCIICHHBIX) PE3YIbTaTOB
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIAHEI [ [pakTHKN CUCTEMHON WHKESHEPUNY) 00yJarOIIUNACS JOIDKEH:

3HAThb:

* YTO TAKO€ apXUTEKTypa CUCTEMBI, )KM3HEHHBII LIUKII, YIIPaBIE€HHE BEPCUSIMU M KOH(PUTYpaLnsiMH;
* Kak OObEAMHATH OOBEAMHUTH IEATEIILHOCTH TEXHOIPEAIPUHUMATEIIS, HHKEHEepa, MEHEeIKepa;
* MeXIyHapOoJHbIe CTAHIAPTHI B 00JIaCTH MHKEHEPUH TPEOOBaHMUH.

* pa3pabaThIBaTh apXUTEKTYPY CHCTEMBI, )KU3HEHHBIH UKL, UCXO/s M3 TPeOOBaHHUH K CHCTEME;
* OOpOTHCS CO CIOKHOCTBIO B CAMBIX PA3HBIX NMPOEKTAX;
* TPOBEPATH APXUTEKTYPY LIEIEBON CUCTEMbI Ha MPEIMET COOTBETCTBHS TPEOOBAHUSIM M MHTEpECaM
MPOEKTHBIX POJICH.
BJIA/IETh:
* [pPaKTUKaMU M HHCTPYMEHTaMH Pa3pabOTKU apXUTEKTYPBI.
*  [lpakTMkamMm W WHCTPYMEHTaMHU pa3pabOTKH >KU3HEHHOTO IIMKJA, YIPABICHUS BEPCUSAMH U
KoH(UTYpanusMu.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

IlepeueHb TUIOBBIX (IPUMEPHBIX) BOIIPOCOB K TEKYIIEMY KOHTPOJIIO
* Omnucarh OTIMYHS KOMIIOHEHT, MOJYJIeH U pa3MeIIeHUN.

* Onucarb OTINYMS TPUHLIUIHAIBHON CXEMBI U aJITOPUTMa PabOTHI.
* Omnucars otnnunst ECK/ u ECIT/I.

* Omucarh OTIMYUS APXUTEKTYPHBIX ONMCAHWN JUIi HE MEHEe 4YeM S5 TpYII MPOSKTHBIX posei
(cTeKkxomaepoR).

[lepeueHp TUMOBBIX (IPUMEPHBIX) TOMALTHUX 3aJaHUI

Ne nomamnero 3aganust HazBanue (Tema) noMaminero 3aganusi  Ne mpuioxeHus

1 Apxurektypa cuctemsl IIpunoxkenue 1

2 llpaktuka DSM [Ipunoxenue 2

3 IlpodunbHble HOTAIMK ONMCAHUM CUCTEMHOM apXUTeKTyphl [lpunoxenue 3

4 VYupapieHue KM3HEHHBIM [IUKIIOM, BepcusiMu, KoHpurypaumusamu [Ipunoxenne 4

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bribeprre u3 npuUBEAEHHOTO HUKE CIUCKA MaKCUMAIIbHOE KOJUYECTBO OOBEKTOB, 00Pa3yIONIUX OJHY
XOJIAPXUIO:

- DeKTponBUTaTEb
- Tponneiibyc
- KonraktHas ceTb




- loposckoii 001IeCTBEHHBIN TPAHCTIOPT
- T'opon

- ['opoxckas sHeprocucrema

- Tarosas noacranuus

- ['opoxckas snexTpocTaHys

- 'oponckas nopokHas ceTb

«I'naBusiii koHcTpyKTOp HITO ABTromaruka Jleonun [llanumMoB, OTBETCTBEHHBIH 3a MTyCK ¢ KOCMOApOMaA
Bocrounslii, yBosieH nocie nHuaeHTa ¢ «Cor30My.

Bribepute BepHbIE yTBEP)KACHHUS:

- I'nmaBnbiit koHcTpyKTOp HIIO ABTOMarnka» mpeacrasisieT co00il 4eThIpeXMEpHBI (PyHKIMOHATbHBIN
00BEKT;

- [maBue1it koHCTpYKTOp HITO ABTOMaTHKa» mpeicTaBisieT co00i CBOMCTBO YETHIPEXMEPHOTO 00hEKTa
Jleonnn [lanumos;

- Jleonun lanuMoB npeacTaBisieT coOO0K TPEXMEPHBIA OOBEKT U ABJSETCS YaCTbIO YETHIPEXMEPHOTO
¢dbyHKIIMOHANBEHOTO 00BbekTa «[MaBHbIN KoHCTpYKTOp HITO ABTOMarHkay;

- Ha mpoTspkeHMM HEKOTOpOro BpeMEHH 10 MHIUAeHTa c«Col030M» MOJHBIE TEMIIOPAlbHbIE YacTH
yeTblpexMepHoro oObekra Jleonmnma IllanmmoBa W YeTblpexMepHOTO (YHKIIMOHAIHLHOTO OOBEKTa
«rnaBHbIA KoHCTpYKTOp HIIOABTOMaTHKa» COBIIAAAIH.

VBan VBaHOBMY Ha3HAa4YeH IIABHBIM KOHCTPYKTOPOM B OTAen poOoToTexHHMKH. OH 3asBWI, YTO HE
JIOITyCTHUT, YTOOBI B IIPOEKTE UCIOIB30BATNCH HHOCTPaHHbIE KOMIUIEKTyomue. Kak npaBuiibHO Ha3BaTh
€ro Kak CTeHKXoJiepa B 3TOH cuTyanuun?

- lBan MBanoBHY

- I maBHBIA KOHCTPYKTOP

- Konctpykrop otznena poOOTOTEXHUKH
- IIporekumonuct

UTo noHUMaeTcs MoJ «yCHEIIHON CHCTEMON»?

- Cuctema 3apa0oTana 1 BBIIOJIHSET IOCTABICHHYIO 331a4y

- Cucrema nponuia BepuuKanmio

- CucteMa He B30pBajiach M HE IPUYMHNIIA HUKOMY yiiepoa

- Cuctema ycTpousa Bcex CTEHKXOJIAEPOB, JIUIIEH3UPYIOIIIe OpraHbl U NapTuio "3enéHpix"
- Cucrema NposiBuiIa CBOMCTBO 3MEPIKEHTHOCTH

KoHcTpyKTOp CKa3ai, 4TO OH MOCIHAJT OJMH U TOT e ICKU3 M3JIeNHs TPEM CTEHKXOIJiepam, 3asBUBIIM
WHTEPEC K €ro BHEITHEMY BHUJIY: ITOJI30BaTENI0, OPUC-MEHEDKEPY, MPOMEIILICHHOMY au3aiHepy. Mor
JIY OH TakK CJAeNarh, WM HYXKHO OBUIO JJIsl KaXKJIOTO CTEHKXOJIepa MOATOTOBUTh CIICITUAIBHBIH BApHAHT
scku3a?

- MOT, UX YAOBJICTBOPHUT OAUH U TOT KC DKCKU3
- HC MOI, KaXX/IOMY HY>KHO YTO-TO CBOE

Uewm siBiisroTcs rpadudeckast KapTa, BUJEOoKapTa U OllepaTuBHAS MAMSTh 110
OTHOIICHUIO K TIEPCOHAIIEHOMY KOMITHIOTEPY?

- Ilogcucremel

- Hancucremer

- CucTtembl B ONIEpalliOHHOM OKPY>KCHUU

- O0ecneunBarIe CHCTEMBI

Bacs sBisiercs pa3paboT4rKOM IPOTPaMMHOTO 0OecIieueH s, YIPaBISIIOIIEro neyarso Moaeneit na 3D
npuHTepe. Yto spnsercs BacuHoil neneBoil cucremoit?

- McxonHbIi KOJ, 3aIlMCAaHHBIA HAa JUCKE €TO KOMIIBIOTEpPa

- [Iporpamma, 3amyIieHHas Ha UCIIOJIHEHHUE IJIs1 TECTUPOBAHMS B €T0 JJabopatopuu

- [Iporpamma, 3anucaHHas Ha IMCKE KOMIIbIOTEpa nojb3oBatels 3D npunTepa

- [Iporpamma, 3amyIieHHas Ha UCIIOJIHEHUE HA KOMIIbIoTepe pazpadoTunka 3D moxenn

- [Iporpamma, 3amyieHHas Ha UCIIOJHEHUE Ha KOMIIBIOTEpE, yIpasisitomieM 3D npuatepom



- Komnsiotep mons3oBarens 3D npunTepa
- [Iporpammuo-anmaparHseiif kommieke 3D npuHTepa
- Hudero u3 nepednciieHHOro

Buner Nel: Onumure hopmar DSM-matpuiisi?
Buner Ne2: Onumute "anbgbr" npoekra (001IMe 00bEKTHI OTCICKUBAHHS)?

Kpurepun onennBanus
Htorosoe 3amanue: scce «Onucanne apXUTEKTYphl LIeNeBON cucTeMbl». MIToropoe scce roToBUTCS Ha
Marepualie MPOCKTOB CTYACHTOB, KOTOPhIE OHM BBINOJHSIOT HAa CBOMX O0a30BBIX TNPEIIPHUATHIX
(xomMnanuu uiaM jtaboparopun). Craua 3cce MoApa3yMEBAaeT HECKOJIBKO MTEpAIMii, UTOTOBas OLIEHKa
3aBUCHT OT CTEIICHH, B KaKOH CIyIIaTelb WCIOJIB30BAT B 3cce MaTepHaibl Kypca. Ocoboe BHUMaHKE
HY)KHO oOpainarh, 4ToObl dcce ObUIO He MPO «OM3HEC-MPOEKT» W HE MPO MPOEKT U3 «YIpPaBICHHS
NPOEKTOM», a NP0 WHKEHEPHBIH NPOEKT (T.e. OLEHKAa HE MEHEIKepCcKas, He OW3HEec-OIeHKa, a
WH)KEHEpHas OIEHKa), T.€. B TOM YHCJIE TMPOBEPSAETCs], HACKOIBKO CIIYIIATEeNIb YCBOWJI PA3HUILY MEXITY
MEHEKEPCKOH AMCHUILTHHONW «YyTPABJICHUE MPOCKTOM» W MHKEHEPHOW TUCHUILUTMHON «yIpaBlicHHE
KM3HEHHBIM IHMKIOM». IIpoBepsieTcssi mpuMEeHEHHE CTYJEHTOM CHCTEMHO HHXXEHEPHOTO MBIIIJICHUS,
UCIIONIb30BaHNE PA3JIMYHBIX CTWJICH OIMMCAHUS CHCTEMBI. B acce 00s3aTeNbHBIM pa3leioM TaKKe
SBJISIIOTCS. MH)KEHEPHbIE PEKOMEHIALMHM II0 WTOraM OIIEHKH, TEKCT 3CCE INPEeJOCTaBIIACTCS TaKKe
KOMaHJIe IpOoeKTa 0a30BOTO MPEATIPUSTHS.
CymMapHasi OLIEHKa BBICTABISICTCS 10 pe3ynbraraM HamucanHoro dcce (100%) cormacHo uek-ucTty
(ITpunoxenwue 5).

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo BpEMs IMPOBCACHUSA SK3aMCHaA OGy‘IaIOH_H/IGCH MOTYT ITOJIb30BATbCA nporpaMMoﬁ JAUCIUITIIIMHBI.



KoMnoHeHTbI, MoAayInu, pasmMmelleHuns

M300pa3uTe cBOIO CUCTEMY, KaK YepHBIN UK. OToOpasure He
M300pa3ute anroput™m padOTHI Balled cucTeMbl. 11, Kak
M3006pa3ute npyHUMNManbHy0 cXemy Ballein CUcTeMbl Ha
M300pa3nTe MOAYIBHYIO JUarpaMMYy Ballleil CUCTEMEI (KOTOpast
M300pa3ute cxemy pa3MeleHH/KOMIIOHOBKH Balllell CUCTEMBI
W306pa3ute HYHKIMOHATIBHYIO, MOAYJIBHYIO TEKOMITO3UIINH U
OnumuTe aJbTEPHATUBHBIE aPXUTEKTYPHI (KAK MUHUMYM, €II1E
Vcnonb30BaHue CIEHAIN3HPOBAHHBIX MOJCIEPOB

s oo o

DSM

CocTaBHUTh 715 BaIlleH I[€E€BOM CUCTEMBI HE MEHEE ABYX MATPHI]
MaTtpuns! TOMKHBI OBITh C YKa3aHHEM OCHOBHBIX THITOB
MaTpuips! TOMKHBI OBITH C YKa3aHUEM XOTS OBl IBYX THIIOB
Pa3smep marpurisl He Meree 10x10 (Oomblte-ayuiie);

CocrasiieHue ¥ padora ¢ MaTpULIEH B CHEUATU3UPOBAHHOM

JI1st Ka)KJIOM M3 COCTAaBJICHHBIX MATPHII IIPOBECTH

IIpoananu3uposath nonyuyeHHbIe MaTpuILlbl DSM 1 cnenatsb

* OnucaTs Moab3y OT IPUMEHEHU NPakTHK DSM K 1ieneBoit

* TIpoBeCcTH aHaJN3 COOTBETCTBHSL OPr. CTPYKTYThI PACIIHPEHHOrO

mTe o e o

IIpuMeHHUTh IPAKTUKY YEK-JIMCTOB Ha

3anornHeHne CTaHgapTHOrO Yek-nucTa

OnpeaenHve AononHUTENbHBLIX Noganbd, cneumduyHbIX 4Ns LeneBom
CUCTEMBI

[ononHeHve nnaHa-rpaduka paboT Ha OCHOBE aHanM3a Yek-IMcToB

[IpuMeHNTD NPaKTUKU YIIPABIICHUS
KU3HEHHBIM ITHKJIOM B KOH(HTyparieit

Onvcatb Mcnonb3yemyio/nnaHMpyemyto B BalleM NpoekTe cuctemy
KOHTPONS BEPCUI

Onuvcatb Mcnonb3yemyto/nnaHMpyemyto B BalleM NpoekTe CUCTeMy
KOHTPONS KOHUrypaumm

Mcnonb3osaHre cneunnmaposaHHoro MO/cepsurcos

[MpoBeCTU KOHTPOMb KOHUrypaLmum onnucaHnin Ballen cCUcCTembl (Kak
MUHUMYM - 3CCE) B X0A€e NPOXoXaeHns KypcoB CUCTEMHOro
MbILUNEHWS] U [paKTUKN CUCTEMHON UHXEHEPU

LleJ'IOCTHOCTb acce

MpakTukn NpMMEHeHbI K OQHOWN 1 TOW XXe CUCTEME
MmeeTcsa TpaccupoBka MHpopMaLum Mexay npakTukaMm
CornacoBaHHOCTb 3cce € KypcoM CUCTEMHOIO MblLLIEHUS



CymmapHaﬂ Ol eHKa pac4YnTbiBaeTCA Kak cpegHee apmbmeTuquKoe Mexay yKasaHHbIMU HUXe TemamMu

CymmapHo He 6onee 10
2

+1

+1

+1

+1

+2

+1.5

+1.5

CymmapHo He 6onee 10
4

+1

+1

+1

+1

+1.5

+0.5

+0.5

+0.5

CymmapHo He 6onee 10
6

+3
+2

CymmapHo He 6onee 10
3

+3
+2

+3
CymmapHo He 6onee 10
+4
+4
+2




