MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacegpomn
Mamemamuyeckozo obecrneyeHuss 3BM

Abpamos I". B.
29.05.2023 .

PABOYASA NPOrPAMMA YYEEHOW ANCLUUMIIUHDI
B1.0.14 CucrtemMHas nHxeHepus

Kod u HaumeHoeaHue QUCUUMIIUHBI 8 COOMEEMCMEUU C y4eGHBIM MiIaHoM
1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneynanbHOCTM:
01.04.02 MpuknagHasa mateMaTuka 1 MHopMmaTUKa
2. Npodunb nogrotoBku/cneunanusauyms: Bce npocpunm
3. KBanudukaumsa BbinycKHUKaA: MarucTp
4. ®opma oby4eHus: o4yHas
5. Kachegpa, oTBevarLwasn 3a peanmsaumio gucumnnumibl: MO 3BM

6. CoctaButenu nporpammsbi: JlaBnuHckas O. KO., K.T.H.

(®UO, yuyeHass cmeneHb, y4eHoe 38aHue)

N

. PekomeHpoBaHa: HMC dakynbteta — 26.05.2023 npoTokon Ne 7
(HaumeHogaHue pekomeHAyrwel cmpykmypbi, dama, HOMep MPOMOKoa,

ommemKu o NpodrieHUU 8HOCSIMCS 8PYYHYIO)

8. YueOHbIn roa: 2024-2025 CewmecTp: 3



9.llenu v 3apaum y4e6HON ANCUUNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 611510 MCs:

- opmuposaHue y MazsucmpaHmos uesiocmHo20 npedcmassieHuss 0 cucmemMHoU
UHXEHepuu, KakK MexoucuyurnuHapHol obracmu mexHUYECKUX HayK, cocpedomoyeHHoU Ha
npobriemax  co30aHUsi  3GhhEeKMUBHbIX,  KOMIIEKCHbIX  cucmeM,  pu200HbIX  Ons
y008/1€EMBOPEHUST YCMAaHOBEHHbIX HYXO;

- opmuposaHue KomrnemeHuuli 8 obnacmu CUCMEMHOU UHXEHepuu Ha OCHO8e
u3y4yeHusi COBOKyrnHocmu Memodos, rfpoueccoe U cmaHOapmos, obecrnedyusarouux
nnaHupogaHue U 3EKMUBHY0 peanu3ayuro MOSIHO20 XU3HEHHO20 YuKna cucmem u
rnpoepaMMHbIX cpedcme Ha OCHO8E MameMamu4eckux mMemodos, peasnusyembix cpedcmeamu
KOMMbOMEepPHOU MeXHUKU.

3adayu y4yebHoU OuCUUMNIUHBI:

OesnadeHue 3HaHUSMU U OOCMUXXeHUe NMOHUMAaHUS:

e yenel u 3ada4y CcUCMEMHOU UHXEHepuu, KaK KOMIMIEKCHOU OucUyunmiuHsbl,
obecriequsarowjeli ycrieWHy peanu3ayuro KOIeKmMUBHbIX ycunul no ¢hopmMuposaHuo U
ocywecmernieHuto Habopa rnpouyeccos, HeobxoOuMbix Orisi MOCMPOEHUS CUCMEMbI 8 ee
passumuu;

e POJIU U MeECma CUCMEMHO20 UHXeHepa 8 npouecce co30aHUsl CII0XKHbIX CUCMEM;

e  OCHOBHbIX CUCMEMHbIX KOHUENUuUU 8 UX C8513U C rOJIOXXEHUSIMU OCHOB0IrIo1a2arouux
cmaHdapmos e obracmu cucmemMHOU U rpo2pamMMHOU UHXEHepuUU;

e yernel, 3a0ay u opeaaHuzayuu pabom no cmaHOapmu3ayuu 8 obnacmu cucmemMHou
U rpozgpaMMHoOU UHXeHepuu;

e Ha3HauyeHus U peKkomeHOauuli o [PUMEHEHUK OCHOBHbLIX HOPMamueHbIX
doKkymeHmMos 8 obriacmu cucmemMHOU U npo2paMMHOU UHXEHepUU, Ha rnpumepe oghuyuaribHbIX
u ghakmuyeckux cmaHOapmos, ¢ yd4emom rpobrem 6e3onacHocmu uHghopmMmayuu,

e XxapakmepucmuKk U 0CobeHHocmel Mpakmu4yecko2o [MPUMEHEHUS [POUECCo8
JKU3SHEHHO020 UUKa cucmem U rpoepaMmHbIX cpedcme Ha rnpumepe cmaHdapmos epyrnsl MCO
15288 u UICO 12207;

e ipobriemMbl NPUHAMUS peuweHuUl npu co30aHuuU CrI0XKHbIX cucmem;

e co8peMeHHbIX M00X0008 K pearnusauyuu MexHUYeCKUX rpoyecco8 XU3HeHHOo20 UUKa
cucmem, 8 repsyro o4epedb, npouecca rnPoeKmMuUpPo8aHUsi apxXumeKkmypabi.

10. MecTo yyebHOM AncUUNUHbLI B cTpyKType OOI:

HucyunnuHa exodum 8 obsi3amersibHyt0 Yacmsb 6rioka b1.

Tpebyemcsi npedsapumeribHOe 3HaHUe meopuu CcucmeM U CUCMeMHO20 aHarnusa,
OUCKpPEeMHbIX U 8eposImHOCMHbIX Mmodeniel, modeneld U MemoOo8 MPUHIMUS peuweHul,
adMuHUCMpuUpo8aHuUsi UHGhOPMaYUOHHbIX CUCMEM, MPOEKMHO20 MEHEOXMEHMA.

lMpedwecmeyem AdAucuunnuHam: «CoBpeMEHHbIE Meopuu U mexHo/o2uU passumus
nu4yHocmuy, «Mamemamuyeckoe molenuposaHue 6UONO2UYECKUX U BUOMEXHOI02uYeCKUX
06bekmos»



11. MnaHupyembie pe3ynbTaTbl O0y4YeHUA MO AucuUMnnuMHe/Moayniko (3HaHUA, YMeHus,
HaBblK1), COOTHECEHHbIe C NMMTaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenibHOMU
nporpamMmbl (KOMNEeTEHLUUAMN) U UHAUKATOPaMM UX AOCTUXKEHUA:

Kopn HasBaHue Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KoMneTeHunn
OrK O6ocHoBbIBaeT U | 3HaTb:
-2 TecTupyet METOAONOMNI0  YNPaBfEHNa  XXU3HEHHbLIM
MaTeMaTUYeCKNE | LUMKMOM  CIOXHbIX  Kubepdusmyeckmx mu
mMeToAabl C MHPOPMAaLIMOHHBIX CUCTEM, MeTOAbI cbopa 1
NPUMEHEHNEM aHanmsa uvHopMauun ans  BbiBNEHUS
COBpPEMEHHBbIX TpeboBaHWI 3aMHTEPEeCOBaHHbLIX CTOPOH Ha
CnocobeH KOMMbIOTEPHbLIX | OCHOBE  MaTemMaTM4ecKMx MeTodoB C
COBepLUEHCTBOBA TEXHONOMNN " NPUMEHEHNEM KOMMbIOTEPHbLIX TEXHOMOMNA.
Tb U nakeToB YmMmeTb:
peanu3oBbIBaTb NpUKNagHbIX NPUMEHATbL KOMOMHAaLMIO MHGOPMALMOHHO-
HOBbIE Or1K- nporpamm KOMMYHUKaLNOHHbIX TEXHONOMNM 7]
MaTtemartunyeckue | 2.2 WMHCTPYMEHTarbHbIX CPEeACTB ANA aHanmaa,
MeToabl NPOEKTMPOBaHUS, pa3paboTKu,
pelleHuns Bepucpmkaumm w1 BanuaauMM  CIOXHbIX
NpuUKNagHbIxX KOMIMIMEKCHbIX CUCTEM, COCTaBNEHUs nakeTta
3agay COMPOBOANTENbHBLIX AOKYMEHTOB Ha KaXKooM
aTane XXM3HEHHOrOo LINKIa CUCTEMbI.
Bnagets: npakTnkamm CUCTEMHOMN
nHXeHepwuu, Brknoyasd MBSE nogxon v A3bik
SysML, cpeactBamuM aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHUA, MoaennpoBaHus Ha
yposHe CAE-cuctem

OlnK CnocobeH Pewaetr 3apgayu | 3HaTh:

-4 KOMBUHMPOBaTb npodeccunoHarnbH | CTaHAapThl, HOpPMaTUBHbIE "
W apanTupoBaTh O [OeaATenbHOCTU | pacnopaauTenbHbIX OOKYMEHTbI,
CylLecTByloLIME c ydeTom obecneunBatoLme AOrOBOPHY!IO,

TpeboBaHum OpraHM3auUmMOHHO-YMNPaBeHYECKY!HO,
MR- MHAOPMALIMOHHOW | MPOEKTHO-YNpaBneHYeCKyo "
(hopMaLIMOHHO- 6e30MnacHoCTU. TEXHOMOrMYECKN-yNpaBreHYeCcKyHo
KOMMY- AeaTenbHOCTb U peanuaylowme npodunb
HUKALMOHHbIE CUCTEMHOM NHXEeHepun c y4yeTom
TEXHOMOMMM Ans TpeboBaHun NHOPMALIMOHHON
DELLIGHIS 33734 B OrK- 6e30nacHoCTH.
4.3. YmeTb:
obnactu .
Coctaenatb cneundukauumn TpebosaHnin Ha
I'IpO(beCCVI/IOHaJ'Ib s3blke UML, cneunduKaumm apxXuTekTyp C
HOM NpUMEHeHMEM a3blka ArchiMate ,
DesTenbHOCTU C COCTaBNATb  OTYETHYO  MPOEKTHY W
y4eTOM TEXHOSTOMMYECKYI0 AOKYMEHTAUMIO C Y4EeTOM
Tpe6oBaHui1 3apyBeXXHOro N OTeYECTBEHHOrO OnbITa.
MHAOPMAaLIMOHHO Bnapete: .
A3blkaMin OHTOMOrNn TEXHNYECKON

1 6e3onacHocTun

(MHdopmaumoHHOM) NpegMeTHON obnacTu

12. O6bem gucuunuHbl B 3a4eTHbIX eauHULUax/yac.(s coomsemcmsuu ¢ y4ebHbIM naHoM) —

5/180.

dopmMa NPOMEeXYyTOYHOMU aTTeCTaLUW (3auem/sk3ameH) dK3AMEH




13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

TpyaoemMKoCTb
Bz yue6Hoit paboTbl Bcero Mo cemecTpam
3
AyOUTOPHbIE 3aHATUA 48 48
nexkumm 32 32
B TOM ymcne: npakTnyeckme - -
nabopaTopHble 16 16
CamocTtosaTensHas paborta 96 96
B TOM 4mncne: kypcosasi pabota (npoekT) - -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(ox3ameH — 36 yac.)
UToro: 180 180

13.1. CopepkaHue gUCLUUNIINHBI

n/n Peanusa
110561
pasgesa
auc-
LUTJINH

HaumeHoBaHune pasgena bI C
CopepxaHve pasgena AMCunniuHbl
ANCUUNNNHBI IOMOLIb
10 OH-
JIakH-
Kypca,
JYMK *
1. Jlekuum
11 BBegeHue B cucteMHyto OucumnnuHa cMcTeMHOM NHXEHepumn 1 porb CUCTEMHOTO
WHXXEHepUIo MHXeHepa.
McTopus BO3HUKHOBEHMS OUCLUMMIIUHDI, €e OTnnyue ot
WHXeHepun no cneymanbHOCTAM, CUCTEMOTEXHUKN U
WHXXEHEPHOro MeEHeKMEHTA. |
CBs3b 1 OTNMYNA CUCTEMHON UHXEHEPUU, UHXUHUPUHTE U N
Hay4HbIX UCCrefOoBaHUN. Q
CB43b C NpOrpamMmMHON UHXKEHEPUEN. Q
CrtaHgapTbl CUCTEMHOWN MHXEHepuK, B TOM Yucne EIA-632 !
Knaccudpukauusa cuctem §
1.2 CucteMHbIN noaxoa u lNoHAaTue cnctemsbl. Bxoa, BbiIXoa, LENb, MUCCUSA, OXUOaembin % :E’T
CUCTEMHOE MbILLIeHne pesynbTar. T B
DYHKLMA U KOHCTPYKLUMS. MexaHn3m, apxXuTekTypa, 5:5 g—
MOAYNbHOCTb = d
CUCTEMBI. R
LleneBble n obecneuynBatoLLme CUCTEMBI. E E
CnoxHocTb cucTembl. ArpermposaHue 1 cTpatudukaLms o 2
Xonapxun. 5 2
CuctemHoe MbllneHne. KOHTPUHTYUTUBHOCTb CUCTEMHOIO S =
noaxona. -
Moaxoabl CUCTEMHOWN UHXEHEPUN. & §
7
1.3 YnpasneHne XU3HeHHbIM MNoaxoa XM3HEHHOro LMKna. >§ 5
LMKITOM CUCTEM CTpyKTypa XXM3HEHHOTO LIMKNa CUCTEMBI U €€ BbIOOP. g 3
OnucaHue XU3HEHHOro Lukna. T 5
TunoBble BapuaHThbl XXKU3HEHHOTO LIMKIA Pa3HbIX CUCTEM. © ™



https://edu.vsu.ru/course/view.php?id=10477

CtangapTbl NPOLLECCOB XXMU3HEHHOIO LMKIa CUCTEM
MeToabl ynpaBneHusi Xn3HeHHbIM Uuknom, ctaHgapt SPEM 2
CucTtembl ynpaBneHus XXM3HEHHbIM LIMKITOM CIIOXHBIX CUCTEM

1.4

MpaKkTkn cucTeMHoOn
WHXeHepun

XapakrepucTvKka NpaKTUK XXM3HEHHOIO LMKa, X COCTaB.
Mo3numMM NPOEKTHOro MeHeaXXepa U

CUCTEMHOIO MHXEeHepa 1 CBA3aHHasi C HUMU Krnaccudukauus
NPaKkTWK XXNM3HEHHOIO LMKIa.

«opbaTtas gnarpamma v CBA3b MPaKTUK XXM3HEHHOTO LMKNa C
pa3BopaYnBaloLLMMCS BO BPEMEHM

npoekTom. Pasnnune mexay npaktmkamum u ctTagusamu
XXM3HEHHOrO LMKNa.

dopmart TMnoBoro onucaHuna npaktuku (ISO 24774): Ha3BaHue,
Ha3HayeHue, pe3ynbTaTbl, COCTaB

(meponpuaTua n gena).

TexHonornn nogaepXku NpakTuk Ha npumepe Agile n
dperimBopka Scrum

15

NHxxeHepus TpeboBaHui

MoHaTne 06 wHxeHepun TpeboBaHuiA. Buabl TpeboBaHWii:
TpeboBaHNA  3aMHTEPEeCOBaHHbIX  CTOPOH,  CUCTEMHble
TpeboBaHus, TpeboBaHus normnyeckomn apXuUTEKTYpbl,
TpeboBaHna U3NYECKON apXUTEKTYpbl, HedYHKLUUOHAarbHbIE
TpebosaHna. Metogq VORD. TpaccupoBka TpebosaHui. 15
3apady ctaHgapta IEEE no ynpaBnenuio TpeboBaHusmu.
MpakTukn onpegeneHvs TpebOBaHUN 3aUHTEPECOBAHHbIX
CTOPOH 1 aHanu3a TpeboBaHui.

CraHgapT uHxeHepun TpeboBaHun ISO 29148 - crtaHpapT
OMMCaHWa  NPaKkTUK MHXeHepun  TpebosaHui.  [paBuna
hopMynupoBkn TpeboBaHWS, CUHTAKCUC U KPUTEPUM OLEHKU
kayecTBa TpeboBaHusa. Cneundukaumm TpeboBaHn.
Pa3paboTka 1 ncnonb3oBaHue TpeboBaHWA B XXM3HEHHOM
LuKne cuctemsl (Ha npumepe V-

Avnarpammel). TpaccupoBka TpeboBaHMIM K pedynbtatam
BepudpuKaLmMmn 1 Banuaaumn.

[okasaTenbCcTBa NPUEMNEMOCTU PUCKOB HEBLINOMHEHNS
TpeboBaHu Npy nepecMoTpax BblaeneHns

pecypcoB (apTedakT «OoLeHOYHOoe aenoy», ctaHaapT 1ISO
15026).

WNHcTpyMeHTanbHble cpeacTBa ynpasrneHus TpeboBaHnsamu.

1.6

ApXunTekTypHoe
NPOEKTMPOBAHNE U
MogenupoBaHue

[MoHATME  apXWUTEKTYypbl U WHXEHEepUM  apXUTEKTYypbl.
Jlornyeckas apxutektypa n dusmyeckasa apxutektypa B ISO
15288

TpeboBaHuA K apXMTEKTYpHOMY onucaHuio no Bepcum 1SO
42010 (cooTBETCTBUE ONMUCAHUI

MHTEpecam 3aUHTEPECOBAHHbIX NUL, MHOXECTBEHHOCTb rpynmn
onucaHun, pasnuyeHne rpynresl onucaHum

N MeToda onucaHui, HeobXxoaMMOoCTb cneundukalmm MetToga
onncaHun). ckM3Hoe npoekTupoBaHue.MBSE -
nopoXxgarowme Mogenu B apXMTEKTYPHBIX OMUCAHUSIX, A3bIKA
apXvUTeKTypHOro MoaenupoBaHus

(SysML, Archimate). MNopoxgatoLLee npoekTupoBaHme.

1.7

OHTonornyeckas
UHTErpauna aaHHbIX

MoHATME MHAOPMALMOHHON MOAENU CUCTEMbI U €e MPOEeKTa.
PasnnyeHune GymaxHoro un

6e3bymaxHoro [[oKyMeHToobopoTa U1 gaTaueHTpUYecKom
MOL,ENEe0PUEHTUPOBAHHOW pa3paboTKu.

MoHATMe 06 oOHTONormyeckom wHTerpaumm pgaHHbix. O630p
npoMbIlWneHHbIX oHTonormn (ISO 15926 ans HenpepbIBHbIX
nponseofcTs, 1ISO 18269/PSL ana npoueccos, ISO 16739/BIM
ans

CTPOUTENBLCTBA, OTEYECTBEHHbIE MPAKTUKM)




Bubnuoteka cnpaBoyHbIX AaHHbIX ISO 15926 n ee cTpykTypa.
YnpaBneHue CUCTEMHbIMU MHTEpdencamm. CUCTEMbI CUCTEM.

1.8 YnpaBneHne kKa4ecTtBOM CraHgapTbl Ka4yecTBa, MoAenv, MeTOAbl, KPUTEPUM OLEHKU
KayecTBa CUCTEM Ha KaxdoM 3Tane >XM3HEHHOro Luukna.
TexHonormm Kka4ecTBEHHOro ynpasreHus npoektamu: Angile u
Scrum. OueHKa p1cka, MeToabl pacyeTa HageXXHOCTM CUCTEM.
1.9 VHxXeHepusa 3HaHUI MaTtemaTtnyeckne mogenu, metogpl, TPU3 kak dyHoameHT

CUCTEMHOIo noaxoda K pa3pa60TKe CITOXHbIX KOMMJIEKCHbIX
CUCTEM. LlVI(prBble OBOWHUKKN, TEXHOSOormm NCKYCCTBEHHOIO
WHTENNEeKTa. nepCI'IeKTI/IBHbIe TEXHONOIMMN peanun3aunmn
CIOXHbIX CUCTEM

2. NpaKkTn4yeckme 3aHATUA

3. JlabopaTopHble 3aHATUA

3.1 Pasgen 2.CuctemHbin CuctemHbln aHanu3. BblgeneHne cucTteMbl U3 BHELLHEWN
noaxon U CUCTEMHOE cpeabl, 0603HaYeHe rpaHnL, CUCTEMbI, BHELLHETO OKPYXXEHUS,
MblLLIEHNE onpegeneHne  CTEMKXONAepoB,  oOnpeferneHne  BXOAOB,

BbIXOJOB, &N CUCTEMbI, MUCCUM U OXUO3AEeMbIX pe3ynbTaToB

3.2 Pasgen 4. lNMpakTnku 3.2.1 lMpaktnkn MBSE. MHOXeCTBEHHOCTb MoAenen. Asblk
CUCTEMHOWN NHXEHEPUN onucaHuna SysML, cpega Modelio.

3.3 Pasgen 5. VHxeHepus Pa3paboTka pasnuyHbix TpeboBaHui K cucteme: OusHec-
TpeboBaHui TpeboBaHus, CUCTEMHbIE TpeboBaHus, TpeboBaHus

3aMHTEepecoBaHHbIX  CcTOpoH. CocTaBneHne  guarpammbl
BapuaHTOB MCMONb30BaHNA B COOTBETCTBUM CO CTaHOAPTOM
UML

3.4 Pasgen 6. ApxutekTypHoe Asbik ArchiMate. Paspabotka uHdopmaumoHHon mopenun B
nNpoeKTupoBaHue un cpepe Archi
MOZenMpoBaHue

3.5 Pasgen 7. OHTonornyeckas | PaspaboTtka paTtaueHTpuyeckon WHGOPMauuoHHON Mogenmu
WHTerpaums gaHHbIX CINOXHOW cucTembl Ha ocHoBe Entity Framework

3.6 Pasgen 8. Ynpasnenne 3.6.1.0npegeneHne  KpuTepuveB  KayectBa  TpeboBaHWN.

KayeCTBOM

OueHka kadecTBa TpebOBaHWIA, MpPOBEpKa Ha COOTBETCTBME

TpeboBaHNAM (byHKUMOHaNbLHOE TeCTUpoBaHue).
CocTtaBneHve pokymeHTa O kayectBe B cpepe Confluence
(Jura)

3.6.2 YnpaBneHue puckamu. MeTogbl

MocTpoeHue KyGa pUCKOB.

CHMXEHNA pPUCKOB.

3.6.3.MMpakTurkn yrnpaBneHus. 3HakomcTBO Cc  Agile,
dpermBOpKOM Scrum
13.2. Tembl (pasaenbl) AUCUMNINNMHBI U BUAbI 3aHATUN
Bugbl 3aHATWI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMOCTOSTENbHAS
n/n (pasgena) gucumnnuHel | Jlekumu JlabopaTopHbie paBora Bcero
1 BBegeHue B cucteMHyto > 0 8 10
NHXEHEPUIO
CuctemMHbIl noaxoa n
2 | CUCTEMHOE MbILLNEHNE 4 2 8 14
3 YnpaBneHue XN3HeHHbIM 5 0 8 10
LMKITOM CUCTEM
MpakTkn cucTeMHon
4 | nHxeHepumn 6 2 12 20
5 NhxxeHepusi TpeboBaHwmi 4 5 12 18
ApXuUTEKTYpHOE
g | MPOeKTpoBaHue n 4 5 12 18
MOAENMpOBaHue




OHTonoruyeckas

7 2 2 8 12
WHTerpaums AaHHbIX

8 YnpaBsneHne ka4ecTBoM 4 6 12 22

9 VHxXeHepus 3HaHUN 4 0 16 20

Wtoro: 32 16 96 144

14. MeToaun4yeckue yKkasaHus ans oby4yarowmxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI

N3y4eHne ancumnimnHbl pEKOMEHOYETCA HavyaTb C O3HAKOMMEHUs ¢ paboyven nporpamMmmMon
ANCLUMNIIMHBI, ee CTPYKTYpOW U copaepXaHuem pasgenoB (Tem), TpeboBaHMA K Tekylwen u
NPOMEXYTOYHOWN aTTecTaunn, 3atemM 03HAKOMUTLCS C NEPEYHEM peKoOMeHOyeMOn NuTepaTypbl.

OucumnnmHa «CuctemMHas WHXeHepusa» COCTOMT M3 CBA3aHHbIX Mexay cobow Tewm,
obecneynBaroLLmx nocrnegoBaTenbHoe n3yvyeHne matepmana v BelpaboTKy YMEHUS NMPUMEHSTb
NonyyYeHHble 3HaAHUS.

OByyeHne nNo gucumninHe OCyLLecTBSeTCA B CrieayoLwmx popmax:

1. ayguTopHble 3aHATUA (r1ekyuu, nabopamopHbie pabomel);

2. camocTogaTenbHaa paboTa cTygeHTa (nodzomoeka K nekuyusMm, rabopamopHbIM
pabomam, rnpomMexxymo4yHOMY mecmupOo8aHUto, K 3K3aMeHY)

Y4yebHbI MaTepuan CTPYKTYpUpOBaH W U3ydeHWe AUCLMNIMHBI NPOU3BOAUTCA B
TemaTMyeckon nocnegoBaTenbHOCTU. [lo  Kaxgonm Teme npefyCMOTPEHbl  NeKuun U
CaMOCTOATENbHOE WU3ydeHWe MaTepuana, 4acTb TemM npedycMaTpuBaeT  BbIMOSIHEHUE
nabopaTopHbIX paboT.

CamocTosaTenbHasa pabota ob6yyatoLwmMxcs BKITIOYAET TEKYLLYHO U TBOPYECKYIO NPoBnemMHo-
OPUEHTUPOBAHHYK CaMOCTOSTENbHYIO paboTy.

Tekywas camoctosTenbHas paboTta BkroyaeT paboTy C NEKUMOHHbIM MaTepuanom,
nouck n o63op nuTepaTtypbl U 3MNEKTPOHHbLIX UCTOYHWKOB WHOPMaLMM NO UHANBMAOYANbHO
3afjaHHon npobnematvke Kypca; MW3y4eHue TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO
npopaboTKy; NoAroTOBKYy K labopaTopHbIM paboTam; NOAroTOBKY K 9K3aMeEHY.

TBOpYeckass YyacTb CaMOCTOSTENbHOW paboThl BKMAOYAET MccrneaoBaTenbCkylo paboTy u
yyacTMe B Hay4HbIX W Hay4HO-MPAKTUYECKUX KOHEPEHUMAX, CEMMHapax W onuMmnuagax;
aHanu3 HaydHbiXx nybnuvkauum no 3apaHee onpefeneHHoW Teme, nepeBon cTaTter no
CUCTEMHOWN MHXEHEPUM C MHOCTPAHHbIX A3blkOB, 0630p 3apybeXHOro M pOCCUIACKOro onbiTa
NPUMEHEHNA MNPAKTUK CUCTEMHOW WHXEHEepun npu peanu3aumm CrOXHbIX TEXHUYECKUX W
MHPOPMAaLNOHHbBIX MPOEKTOB.

Mpn mcnonb3oBaHUM AUCTAHUMOHHBLIX OOpasoBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOMO
oby4yeHns BbINONMHATbL BCE YyKasaHua npenogasatenenm no pabore Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbCa K online-3aHATUSAM, cobniogate pekoMeHaaumm no opraHnsaumm
CaMOCTOATENbHON paboThl

15. lMepeyeHb OCHOBHOM U [OOMNOJIHUTENILHOW NnUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAuMbIX ANA OCBOEHUSA AUCLUNIIUHBI (criucok numepamypbl 0pOPMISEMCs 8 COOmMeemcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obujasi ckeosHasi Hymepauyusi 0r1si ecex U008 UCMOYHUKO8)

a) OCHOBHag nuteparypa:

Ne n/n N CTOYHMK

CucteMHasd nHxeHepus. MNpuHuunel u npaktuka / A. Kocsakos, CeuT H. Yunbam, Cenmyp k.
Camtoanb, Bumep M. CtuseH ; nepesog A. A. CrnivHknH. — Capartos : lMpodobpasoBaHue, 2017.
1. | — 624 c. — ISBN 978-5-4488-0042-9. — TeKCT : 9NEKTPOHHBIN // DNEKTPOHHO-6nbnuoTeyHas
cuctema IPR BOOKS : [cawnT]. — URL: http://www.iprbookshop.ru/64063.html (qata obpalleHus:
06.12.2020). — Pexwum goctyna: Ans aBTopu3aup. nonb3oBartenem

Meepogu4, M. L. CucteMHoe MbiwneHue: oopmmnpoBaHme n pa3suTue : y4ebHoe nocobue / M.
. Meeposuy, J1. U. WparnHa. — Mockea : COJIOH-INpecc, 2019. — 276 ¢c. — ISBN 978-5-

2. | 91359-332-0. — TeKCT : 3NeKTPOHHbIN // DnNekTpoHHO-6nbnnoteyHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/94937.html (gata obpawieHus: 06.12.2020). — Pexum
JOCTyna: Ans aBTopu3np. Nosib3oBaTenen

3 JloycoH Maponbg «bagy. lMNyTtewecTtsne no cuctemHomy naHgwadty.\lNep.Ha pyc.43.

" | B.K.batoBpnH — N3g-Bo: MK lMpecc. —2014. — C.419.

0) oononHUTenbHasa nuTeparypa:




Ne n/n

NcToYHMK

Yepmkosea, E. A. lporpammHas wHxeHepusi. BusyanbHoe MogenupoBaHue MporpaMmmHbIX
cuctem @ ydyebHuk ana BysoB/ E. A.YeptkoBa. — 2-e wusg., ucnp. u gon. — Mocksa :
MapatenbctBo KOpait, 2020. — 147 c. — (Bbiclwee obpasoBaHue). — ISBN 978-5-534-09172-
4, — TekcT : anekTpoHHbi // QBC KpanTt [canTt]. — URL: https://urait.ru/bcode/452749 (nata
obpauenuns: 06.12.2020).

Cwunny, B. A. Teopusi cucteM M CUCTEMHLIN aHanus : ydebHoe nocobue / B. A. Cunud, M. IM.
Cvnmd. — Tomck : TOMCKMA TOCyOapCTBEHHbI YHUMBEPCUTET CUCTEM YMpaBMAEHUS WU
paguoanekTpoHunkn, 2011. — 276 c. — ISBN 2227-8397. — TeKCT : 3NEeKTPOHHbIA //
OneKTpoHHO-6ubnuoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/13987.html (gata obpaweHus: 06.12.2020). — Pexum goctyna: Ans
aBTOPM3Mp. Nonb3oBaTenemn

Jlaspuwesa, E. M. TlporpammHas unxeHepusi. Mapagurmel, TexHonormm n CASE-cpeacTea :
yyebHuk ang Bysos / E. M. NaBpuwesa. — 2-e usg., ucnp. — Mocksa : Msgatensctso HOpawrT,
2020. — 280c.— (Bobicwee obpasoBaHue). — ISBN 978-5-534-01056-5. — TekcT
anekTpoHHbi // OBC HOpant [canT]. — URL: https://urait.ru/bcode/452156 (nata obpalueHus:
06.12.2020).

MeTogonorms nNpoekTHON [AeATeNbHOCTU WHXEeHepa-KOHCTpyKTopa : y4yebHoe nocobue ans
By3oB / A. Il. VcaeB [1 ap.] ; nog pegakumen A. . Vicaeea, J1. B. NnoTtHukoBa, H. . dommHa. —
2-e n3g., nepepab. n gon. — Mocksa : N3gatensctBo Kpant, 2020. — 211 c. — (Bbicwee
obpaszoBaHune). — ISBN 978-5-534-05408-8. — TekcT : anekTpoHHbin // SBC KOpanT [canT]. —
URL.: https://urait.ru/bcode/454149 (gaTa obpauwieHus: 06.12.2020).

CunctemMbl ynpaBneHust TEXHOMOrMYECKUMMU npoueccaMu U MHOPMAaLUOHHBIE TEXHOMOMMM :
yyebHoe nocobue ans BysoB/ B.B. TpoueHnko, B.K. ®egopoB, A. . 3abyackun,
B. B. KomeHgaHTOB. — 2-€ 134., ucnp. n gon. — Mockea : UspgatensctBo tOpant, 2020. —
136 c. — (Boicluee obpasoBaHue). — ISBN 978-5-534-09938-6. — TekcT : anekTpoHHbin // 3BC
HKOpaut [canT]. — URL.: https://urait.ru/bcode/454172 (gaTta obpaweHus: 06.12.2020).

pomoB, A.W. YnpaeneHune 6u3Hec-npoLeccaMmu: COBPEMEHHble MeTodbl : MOHorpadwms /
A.W.Tpomos, A.dnanwmaH, B.lWwmnar; noa pepakumen A.W. [ pomoBa. — Mocksa :
N3patenbctBo Opant, 2020. — 367 c. — (AkTyanbHble moHorpadgum). — ISBN 978-5-534-
03094-5. — TekcT : anekTpoHHbIn // ABC KpawnT [canTt]. — URL: https://urait.ru/bcode/450272
(nata obpawenus: 06.12.2020).

10.

pekyn, B. W. TpoekTupoBaHne MHHOPMAaLMOHHbIX CUCTEM : YYEOHUK 1 NpaKTUKyM Ans By30B /
B. W. I'pekyn, H. Il. KopoBkuHa, I". A. lleBoyknuHa. — Mocksa : N3pgaTtenscteo HOpawnT, 2020. —
385 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-9916-8764-5. — TekcT : aneKkTpoHHbIn // IBC
KOpawt [canT]. — URL: https://urait.ru/bcode/450997 (aata obpawieHus: 06.12.2020).

11.

Poxkos, H. H. KBanumeTpusi n ynpaBneHue kayectBom. MaTematmyeckme MeToabl U MOAENM :
y4ebHMK 1 npakTukym ans By3oB/ H. H. PoxkoB. — 2-e u3a., nepepab. n gon. — Mocksa :
NspatenbctBo KOpant, 2020. — 167 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-07048-
4. — TekcT : anekTpoHHbir // BC KOpant [canT]. — URL: https://urait.ru/bcode/454558 (nata
obpaweHns: 06.12.2020).

12.

CnuBak, B. A. YnpaBneHue uamMeHeHusMU : y4ebHuk ana Bysos/ B. A. CnmeBak. — MockBsa :
NspatenbctBo KOpant, 2020. — 357 ¢. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-03358-
8. — TekcT : anekTpoHHbIn // OBC KOpant [canT]. — URL: https://urait.ru/bcode/450462 (nata
ob6paweHus: 06.12.2020).

13.

Yekmapes, A.B. YnpaeneHne WT-npoektamnm 1 npoueccamu: Yy4eOHUK aAns By30B /
A. B. YekmapeB. — MockBa: MWspatenbctBo HOpant, 2020.— 228c.— (Bbicwee
obpaszoBaHue). — ISBN 978-5-534-11191-0. — TekcT : anekTpoHHbin // ABC KOpanT [canT]. —
URL: https://urait.ru/bcode/455189 (gaTta obpaiieHus: 06.12.2020).

14.

MpoBopog, A. B. TexHunyeckoe TBOpYeCTBO : ydebHoe nocobue ans Bysos / A. B. NpoBopos. —
2-e un3g. — Mocksa : UspatenbctBo Kpawnt, 2020 ; Apocnaenb : WM3gat. gom AlTY. —
423 c. — (Bbicwiee obpasoBaHue). — ISBN 978-5-534-12681-5 (M3patenbctBo HOpanT). —
ISBN 978-5-9914-0398-6 (N3paT. pom AlTY). — TekcT : anekTpoHHbii // ABC KOpawnT [canT]. —
URL: https://urait.ru/bcode/448356 (naTta obpawieHus: 06.12.2020).

15.

Bobposckun, Cepren Wropesuy. [MporpamMmmHasi uHxeHepusi : TexHonorum [leHTaroHa Ha
cnyx6e poccuickux nporpammuctos / C. . Bobposckun .— CI16. : MNutep, 2003 .— 219,[2] c. :
un .— ISBN 5-318-00103-3.

16.

Commepswunn, NaH. NHxeHepusa nporpammHoro obecnedexuns / Man Commepsunn ; Mep. ¢ aHrn.
n pea. A. A. MuHbko .— 6-e usg. — M. : Bunbamc, 2002 .— 623 c. : un. — lMapan. TUT. 1. aHrn.
— ISBN 5-8459-0330-0 : 265.00.

17.

Nedpurryann, OuH. MpuHumnbl paboTbl ¢ TpebGoBaHWSAMM K MpOrpaMMHOMY obecneyeHuto :
YHucuumnpoBaHHbii noaxon / AvH Neddunryann, JoH Yugpur ; MNMpeaucn. 3. NopaaHxa; MNep. ¢
aHrn. n peg. H.A. OpexoBoi .— M. n gp. : Bunbsimc, 2002 .— 445 c. : un. Tabn. — (Cepwusi KHur



https://urait.ru/bcode/452749
https://urait.ru/bcode/452156
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5544&TERM=%D0%91%D0%BE%D0%B1%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%98%D0%B3%D0%BE%D1%80%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5544&TERM=%D0%9B%D0%B5%D1%84%D1%84%D0%B8%D0%BD%D0%B3%D1%83%D1%8D%D0%BB%D0%BB,%20%D0%94%D0%B8%D0%BD%5B1,1004,4,101%5D&LANG=rus

no 06beKTHbIM TexHonorusam) .— ISBN 5-8459-0275-4 : 261.00.
BatoespuH B.K. TonkoBbii cnoBapb MO CUCTEMHOW W NporpammHon umHxeHepuun. — M.: MK
Mpecc. —2012r. — 280 c.
LLamne K. CucrtemHas UHXeHepud ans «YanHNKOB» /
«interface.rwiarticle/files/36389 72573873.PDF
B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLmnansHblie pecypebl UHTEPHET)*:
Ne n/n Pecypc

20 MexayHapoaHbIi COBET MO CUCTEMHOMN UHXeHepun — OdomumanbHbi canT: Pexxum goctyna —
' | https://www.incose.org/
21 | 3HB BI'Y www.lib.vsu.ru
22 MyTteBoguTenb No cuctemHon nHxeHepumn. INCOSE — OdpmumanbHbi canT: Pexnm goctyna —
SEBOoK (sebokwiki.org)
23 | SysML Open Source Project - What is SysML? Who created it?

18.

19.

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(yyebHO-memoduyeckue pekomeHOauuu, nocobusi, 3adayHUKU, MemoOuUYEeCKUe yKa3aHUsi 10 8bIMOJIHEHUIO
rpakmu4yeckux (KOHMPOJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McTOYHMK
1 JlaBnuHckasa O.HO. MeToamnyeckne pekomeHgauumn no BbINofHEHWIO NabopaTopHblx paboT. Kypc:
CuctemHas nixenepusa 2020 (vsu.ru)

17. OGOpasoBaTesfibHble TEXHONIOrMKU, MUCNONb3yeMble nNpu peanusauum y4eOHOMU
OUCLUMNNUHBLI, BKMOYaa AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

AucumnnuHa peanuayeTcss C MPUMEHEHUEM 3JNIEKTPOHHOro O0O0y4YeHUs W  AUCTAHUUOHHbLIX
obpasoBaTenbHbIX TeXHONornn. [na opraHMsauun 3aHATUA  pPeKoOMeHOOBaH OHManH-KypC
«CncremHaa uHxeHepua 2020 (vsu.ru)», pasMmelleHHbIn Ha nnatpopme JONEeKTPOHHOro
yHuBepcuteTa BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpuBeaeHHbIe B N.15 B.

18. MaTtepuanbHO-TEXHUYECKOE obecnevyeHne AUCLUUNIIUHbBI:

1. MynbTumegumnHasa nekumoHHas ayamtopus (kopn. 1, aya. 433), cuctemHbIn Br0OK: npoueccop
Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatusHasa namatb 86, HDD 500I6; moHuTOp:
LG Flatron L194WT-BF Mynbtumeananpoektop Acer OkpaH APOLLO-T STM-1102
AkycTnyeckasa cuctema [locka menosas.

2. KomnbtoTepHbin knacc (kopn. 1, aya. 20) KomnbtoTep B coctase (12 wr.):

cucteMHbln 651ok: npouecc Intel(R) Core(TM) i3-4160 CPU @ 3.60GHz, onepaTtuBHasa namsiTb
86, HDD 500I6, Buaeokapta NVIDIA GeForce GTX 750; moHuTop: Acer V226HQL
KomnbloTep B cocTase:

cucteMHbin 6nok: npoueccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatuBHas
namsTtb 86, HDD 160I6, Bugeokapta ATl Radeon HD 4350; moHuTop: LG Flatron W20435
KomnbtoTep B cocTase:

cucteMHbln 6nok: npoueccop Intel(R) Core(TM) i3-4160 CPU @ 3.60GHz, onepaTtuBHas
namate 86, HDD 1T6, Bumgeokapta NVIDIA GeForce GTX 750; moHuTOp: Samsung
SyncMaster BX2340

MynbTumegumanpoektop ViewSonic PAS03W

KommyTaTtop HP ProCurve Switch 1400-24G

MynbTumeaunHas akyctudeckas cuctema SVEN SPS-702 (1 wr.).

CneunanunsnpoBaHHaa mebenb; ctonbl 16 wT, cTynbs 20 wrt., goctyn K doHaam y4vebHo-
METOANYECKON JOKYMEHTALMMN, ANEKTPOHHLIM BMBNINOTEYHBbIM CUCTEMAM, Bbixo B VIHTEpHET.

19. OueHo4Hble cpeacTBa Ans nposeaneHusA TeKyI.Ll,eI7I n ﬂpOMe)KyTO‘-IHOﬁ aTtTecrtauum

| Ne ‘ HanmeHoBaHve ‘ KoMneTeH11uM ‘ WHauKaTophl ‘ OueHo4HbIe



http://www.interface.ru/iarticle/files/36389_72573873.PDF
https://www.incose.org/
../../../../../AppData/Local/Temp/Rar$DIa0.467/www.lib.vsu.ru
https://www.sebokwiki.org/wiki/Guide_to_the_Systems_Engineering_Body_of_Knowledge_(SEBoK)
https://sysml.org/
https://edu.vsu.ru/course/view.php?id=10477
https://edu.vsu.ru/course/view.php?id=10477

npoueaypbl OLeHUBaHUA

pasgena JOCTHKEHUS cpencrTsa
ANCUUNITNHBI KOMIIETEHIIUHU
BeegeHue B TecTbl
CUCTEMHYIO OrK-2 OrnkK-2.2 Occe
VHXEeHepuo
CuncTeMHbIN nogxoa um KomneTteHTHOCTHO-
CNCTEMHOE MbilWeHne OPUEHTUPOBAHHbIE
3a4aHus,
onK.4 OrK-4.3 TecTbl
3apaHua ans
nabopaTopHbIX
paboT
Occe
YnpaeneHve
JKVBHEHHBIM LIMKIOM OMK-4 , OMK-2 OnK-2.2 T;gCT:
cueTem OrK-4.3
MpakTukn cncTtemHom OllK-2.2 TecThbl
NHXEeHepum Or1K-4.3 3agaHua ons
OrlK-4 , OMnK-2 nabopaTopHbIX
paboT
Occe
UHxeHepust OlnK-2.2 KomMmneTeHTHOCTHO-
TpeboBaHui OlK-4.3 OpPUEHTUPOBaHHbIE
3agaHug,
OrlK-4 , OlK-2 TecThbl
3agaHua ons
nabopaTopHbIX
paboT
Acce
ApXUTEKTYpHOE OlnK-2.2 KomMneTeHTHOCTHO-
NPOEKTUPOBaHKE U OriK-4.3 OPMEHTUPOBAHHbLIE
moaenunpoBsaHune 3aJaHug,
Or1K-4 , OriK-2 TeCTbl
3agaHua ons
nabopaTopHbIX
paboT
Acce
OHTonoruyeckas OrliK-2.2 TecTbl
WHTerpaumsi AaHHbIX OrK-4.3 3agaHuna gna
OrlK-4 , OnK-2 nabopaTopHbIX
paboT
Occe
YnpaBnexve OrnK-2.2 TecThbl
KayeCcTBOM OrK-4.3 3agaHuna ong
ONK-4 . OMK-2 nabopaTopHbIX
paboT
Occe
VH)XeHepus 3HaHUN OrnK-2.2 TecTbl
OrK-4 , OMNK-2 Or1K-4.3 Acce
MpomexyTouHasa aTTecTaums Bonpochl k
3K3aMeHy
20 TuvnoBbleé OLEHOYHbIe CcpeAcTBa UM MeTOAMYEeCKMe MaTtepuanbl, onpegensiowme




20.1 TeKywmMi KOHTPONb ycneBaeMoCTH

[na oueHuBaHMa pes3ynbTaToB 0OOy4YeHUs Ha 9K3aMeHe WCMOoMb3yKTCa crnegylowue nokasartenu
(8YHbI n3 19.1):

1. 3HaHMe MeTOoAOosMorMM YNpaBIieHNA >KU3HEHHBbIM LMKNOM  CIOXHbBIX KMOepdhunsanyecknx u
MH(POPMAaLMOHHbIX cuCTEM, MeTodoB cbopa M aHanu3a WHgopmauum Ans BbiSBrieHua TpeboBaHui
3aMHTepeCcoBaHHbIX CTOPOH.

2. yMeHue npUMEHSATb KOMOWHaAUMIO  MHAPOPMALMOHHO-KOMMYHUKALUMOHHBIX  TEXHOMOTMA  ”
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKkTMpoBaHus, pa3paboTku, Bepudukaumm n Banvgaumm
CMNOXHbIX KOMMMEKCHbIX CUCTEM, COCTaBfiEHUA MakeTa CONPOBOAUTENbHbLIX OOKYMEHTOB Ha KaXXaoMm
aTane XXW3HeHHOro LuKna CUCTEMBI.

3. BrageHve MnpakTMkaMyM CUCTEMHOM uWHxeHepuu, Bkmodas MBSE nogxog u a3bik SysML,
cpeAcTBaMu aBTOMATU3MPOBAHHOMO MPOEKTUPOBaHMSA, ModenmpoBaHusa Ha ypoBHe CAE-cuctem

4. 3HaHMe CTaHOapTOB, HOPMATMBHbLIX M pacnopsiAuTenbHbIX LOKYMEHTOB, oGecnevvBatoLmx
JOroBOPHYI0,  OpPraHM3aLMOHHO-YNPaBEHYECKYHO, MPOEKTHO-YNpaBNeHYeckylo U TEeXHOMNOrn4yecku-
yrnpaBneH4Yeckyto 4eaTenbHOCTb U peanuayroLwmnx Npodunb CUCTEMHON UHXEHEPUMN.

5. ymeHue cocTtaenaTb creumdmkaumm TpeboBaHmii Ha a3bike UML, cneumdmkaumm apxuTekTyp ¢
npumeHeHneM sa3bika ArchiMate , cocTaBnsaATb OTYETHYIO MPOEKTHYO U TEXHOMOMMYECKYIO AOKYMEHTaLMIO
C y4eToM 3apyBexXHOro u 0Te4EeCTBEHHOrO OnbITa.

6. BrageHue A3bikaMy OHTONOMMN TEXHUYECKON (MHAOPMAaUMOHHOW) NpegMeTHoM obnactu

[na oueHuBaHMsA pe3ynbTaToB OOy4YeHMSI Ha 9K3aMeHe (3a4eTe C OLeHKOW) UCronb3yeTcs
4-6annbHas wana: «OTNINYHOY, «XOPOLLOY, «YAOBMNETBOPUTENBHOY, «HEYAOBNETBOPUTENBHOY.

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKanbl olueHNBaHNA pe3ynbTaTtoB 06y‘-IeHVIFI.

YpoBeHb
- cchopmumpoBa
Kputepumn oueHnBaHNA KOMNeTEHUNI HHOCTY LLikana oueHok
KOMMEeTEeHLU N
CdopmmrpoBaHHble 3HaHuSA MeToaonornm ynpaBsneHus | [108bIWeHHbI Omnu4Ho

XKU3HEHHbIM UMKNOM  CHOXHbIX  Knbepdusnmdecknx 1 | U ypoeeHsb
MH(POPMALMOHHbIX cucTeM, MeTogoB cbopa w  aHanusa
MHopMaumm ansa BbiSBNeHUss TpeboBaHW 3aMHTEPECOBAHHbIX
CTOPOH C MPUMEHEHNEM MaTemaTU4ecKnx METOAOB Ha OCHOBE
MatemMaTnyecknx MeTOAOB C MPUMEHEHNEM KOMMbIOTEPHbIX
TEXHONOINMN.

CdopmupoBaHHble yMeHuna NPUMEHATb KOMOUHaLUMIo
MHAOPMaLIMOHHO-KOMMYHUKALIMOHHBIX TEXHOMNOrni "
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKkTMpPOoBaHMS,
pa3paboTku, BEpudmKaLmm n Banugaumm CINOXHbIX
KOMMJSIEKCHbLIX CUCTEM, COCTaBNEHUSA NakeTa CONPOBOAUTESNbHbIX
AOKYMEHTOB Ha KakOM 3Tane >XM3HEHHOro LMKNa CUCTEMbl C
yyeToMm 3agay MHopmaumoHHon 6e30nacHOCTML.
CdopmmpoBaHHble BfageHus npakTukamm CUCTEMHOM
UHXxxeHepun, Bknovas MBSE nogxogq u sA3blk  SysML,
cpegcteamu aBTOMATM3NPOBAHHOIO NPOEKTUPOBAHUSA,
mogenvpoBaHusa Ha ypoBHe CAE-cuctem

CdopMMpoOBaHHbIE  3HaAHUSA  CTaHO4APTOB, HOPMATUBHbLIX U

pacnopsianTerbHbIX OOKYMEHTOB, obecneynBaroLLmnX
AOrOBOPHYI0,  OpraHn3aLMOHHO-YMPaBEeHYeCcKylo, MPOEKTHO-
yrnpaBneH4Yeckyro n TEXHOJTOrMYeCKM-ynpaBrieH4YeCcKyto
OEATeNbHOCTb W peanusylolwmx  nNpogune  CUCTEMHOWN
NHXeHepun.

CdopmumpoBaHHble yMeHUs AN cocTaBneHus cneumdukaumm
TpeboBaHun Ha asbike UML, cneuudukauum apxutektyp c
npumeHeHvem A3blka ArchiMate, cocTtaBnsaTb OTYETHYHO
MPOEKTHYIO W TEXHONMOTrMYecKyt [AOKYMEHTaUMl C  y4eToM




3apy6eXXHOro 1 0TeYECTBEHHOIO ONbITA.
CdhopmumpoBaHHbie BnageHns a3blkamm OHTONOrMN TEXHUYECKON
(MHdOpMauMnoHHOM) NpegMeTHON obnacTtu

CdopmMurpoBaHHbIe, HO coaepallune oTaenbHble npobensl,
3HAHNUA  METOAONOrMM  YNpPaBfeHUs  XKU3HEHHbIM  LIMKITOM
CMNOXHbIX KNbepdpusnyeckux wn MHPOPMALMOHHBIX CUCTEM,
mMeTogoB cbopa M aHanusa uHoOpMauun ANs BbISBAEHUS
TpeboBaHW  3aMHTEPECOBAHHbIX  CTOPOH Ha  OCHOBE
MaTemMaTUYeCKUX METOAOB C MNPUMEHEHWEM KOMMbIOTEPHbIX
TEXHOMOMNA.

CdopmMrpoBaHHbIe, HO coAepxallune oTaenbHble npobensl,
yMEHUsI NPUMEHATb KoMbuHaLumo NHPOPMALMOHHO-
KOMMYHUKaLMOHHbIX TEXHOMOMMIN N MHCTPYMEHTarbHbIX CPeaCcTB
ONA aHanu3a, NPOeKTMpPOBaHMs, pa3paboTky, Bepudmkaumm m
Banuaaumm CrOXHbIX KOMIMMEKCHbIX CUCTEM, COCTaBfeHUs
naketa COMpoOBOAUTENbHbIX AOKYMEHTOB Ha KaXaom aTtane
XXM3HEHHOTO UMKNa CMCTeMbI C y4eTOM 3a4ay UHPOPMaLMOHHOWM
6GesonacHocTw.

CdopmMnpoBaHHbIe, HO coAepallue OoTaenbHble npobensl,
BNAZeHNsi NPaKTUKaMn CUCTEMHOW MHXeHepun, BkItovas MBSE
nogxog wn a3blk SysML, cpegctBamu aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHNA, MoaenupoBaHus Ha yposHe CAE-cuctem
CdopmmpoBaHHble, HO coAepalune oTaenbHble npobensl,
3HaHWA CTaHAApTOB, HOPMATMBHbLIX W  pacnopsiauTenbHbIX
OOKYMEHTOB, obecneynBaioLLmx 4OroBOPHYO, OpraHM3aunoHHO-
yrnpaBneH4Yeckylo, NPOEKTHO-YNpaBrieHYEeCKYI0 n
TEXHOSTOrM4YeCKM-yNpaBrieH4YeCcKyto OEeATenbHOCTb n
peanuayoLmx Npodunnb CUCTEMHON NHXEHEPUN.
CdopmmpoBaHHble, HO cogepxawme oTaenbHble npobensl,
YMEHVUS ONA cocTaBneHus cneuudukauum TpeboBaHun Ha
a3blke UML, cneumdurkauum apxuTekTyp ¢ NnpuMeHeHneM A3blka
ArchiMate , COCTaBnATb OTYETHYHO NPOEKTHYO n
TEXHOSOMMYECKY0 [AOKYMEHTauuio C y4eToM 3apybexHoro u
OTEYECTBEHHOrO OnbITa.

CdopmmpoBaHHble, HO cogepxawme oTaenbHble npobensl,
BnageHus A3blKamMu OHTONOrNN TEeXHNYEeCKOM
(MHdOpMaumnoHHOM) NpegMeTHON obnacTtu

Basosbil
YpPOBEHb

Xopowo

He nonHble 3HaHWA MeTOAONOrMU YnpaBfeHUss XXU3HEHHbIM
LUMKIOM  CIOXHbIX KNGepdpusnyecknx u UHGOPMaLMOHHbIX
cucteMm, MeTogoB cbopa w  aHanusa wuHdopmauun  Ans
BbIsIBNIEHWS TPEOOBaAHUN 3aUHTEPECOBAHHbIX CTOPOH Ha OCHOBE
MaTtemMaTnyeckMx MeTOAOB C MPUMEHEHNEM KOMIMbIOTEPHbIX
TEXHONOINMN.

YactTmyHo CchopMMpPOBaHHbIE YMEHWA  Ons  MPUMEHEHUs
KoMBUHauUmM MHPOPMaLMOHHO-KOMMYHMKALMOHHBLIX TEXHOOMMN
W MHCTPYMEHTarnbHbIX CPeaCcTB AN aHanusa, NpoeKkTUpOoBaHUs,
pa3paboTku, BepudmkaLmm " Banuaaumm CINOXHbIX
KOMMJIEKCHbLIX CUCTEM, COCTaBNEHUSA NakeTa CONPOBOAUTESNbHbBIX
OOKYMEHTOB Ha KaxJoM 3Tane >XM3HEHHOro LMKNa CUCTeMbl C
y4yeToM 3agay MHopmaumoHHon 6e30nacHOCTML.

HepoctaTtoyHO nonHOE BrageHWe npakTuKamu CUCTEMHOWN
uHxxeHepuu, Bknodas MBSE nogxon n asblik SysML, cpeactsa
aBTOMATM3NPOBAHHOIO MNPOEKTMPOBAHMS, MOOENUPOBaAHUA Ha
ypoBHe CAE-cuctem

He nonHocTbldo cpopMMpOBaHHbIE  3HAHUSA  CTaHAApPTOB,

lNopozossiti
YPOBEHb

Ydosnemeopume
JIbHO




HOPMaTUBHbIX n pacnopagnTenbHbIX OOKYMEHTOB,

obecneynBaroLLmnx [I0rOBOPHY!O, opraHn3aLMOHHO-
ynpaBrieHYeckyto, MPOEKTHO-YMNPaBIEHYECKYIO n
TEXHOMOrMYeCKN-ynpaBrneH4YeCcKyHo AeaTenbHOCTb n

peanunayoLwmx npodusie CUCTEMHON UHXEHEPUN.

YactnyHo cdopMmnpoBaHHble yMeHUst Ons  cOoCTaBreHud
cneundukaumm TpeboBaHun Ha s3bike UML, cneundumkaumm
apxuTekTyp ¢ npumeHeHnem s3sblka ArchiMate , He NONHOCTBIO
chopMupoBaHHble  YMEHMSI N0  COCTaBMEHUD  OTYETHOM
NPOEKTHOM W TEXHONOrMYeckon [OKYMeHTauum C  y4eToMm
3apyBexXHOro 1 0Te4eCTBEHHOrO OnbITa.

YchnewHoe, HO He MOMHOe BrageHue 43blkaMmu OHTOMOrMu
TexHu4eckomn (MHPOpPMaLNOHHOW) NpeaMeTHOM obnacTu

dparmeHTapHble  3HaHUS WnM  OTCYTCTBME  3HaHWM. - Heydoenemeopu
dparmMeHTapHble ~ YMEHUSs  UNU  OTCYTCTBME  YMEHWIA. meJsibHO
dparmeHTapHble HaBbIKW UMM OTCYTCTBUE HABbLIKOB

20.2 NMpomexyTo4yHasa aTrectaums

Mpumepbl 3agaHni K NabopaTopHbIM paboTtam
Pasgen 2, 4-8
INNabopaTopHble paboTbl BLINOMHAKTCA B paMkax npoekta. PeanunsyeTcsi >KU3HEHHbIN LMK
pa3pabaTtbiBaeMor cucTeMbl (Ha NnpumMepe NPorpamMmmMHOro NPoAyKTa)
Paspen 2. JlTabopaTtopHas paboTta 1.
Onpepgenenne uenu cuctembl. Bxoabl, BbIxodpbl, pe3ynbTaTbl (OYHKUMOHUPOBaHUSA. Muccust cuctemsl.
BHelwHWe rpaHmubl cuctembl. Ctenkxongepbl. OnMcaHme CMCTEMbI C Pa3NINYHbIX TOYEK 3pEHMS.
MprMepbl NPOEKTOB:

1. PaspaboTka CepBUCHOrO NpUnoXxeHnsa «ApeHga asTomobunemn»

2. PaspaboTka nporpaMMHON cCUCTEMbI ANt 006pabOoTKM eCTECTBEHHOTO $3blka Ha OCHOBE

HENPOHHbIX ceTen

3. PaspaboTka nporpaMMHON CUCTEMbI AJ1s1 OECLLIOBHOIO HaNOXeEHNs1 N300paXkeHui

4. PaspaboTka nporpaMmmbl AnNg cermeHtaumm xpswa ud 3D mogenu, nocTpoeHHas Mo CHUMKam
DICOM
Paspabotatb  nnatdopmy AOMNOMAHUTENbHOrO 06pa3oBaHUA Ha OCHOBE AMCTaHLMOHHbLIX
TEXHONOrNN
PaspaboTka nporpammMHON cucTeMbl ONpeaeneHns koopamHaT obbekTa No BUAEONOTOKY
PaspaboTaTb nnatgopmy Ans opraHM3aumnm 3akynok Ha ocCHoBe BE6-TEXHOMOrMI
PaspaboTtaTb nporpammHyto cucteMy « KOHTpOrib CPOKOB BbINOSIHEHUS paboT»
PaspaboTka cuctembl aBTOMaTU3MPOBAHHOIO TECTUPOBAHNA ANS BEO-NPUNoxXeHns
Pa3/:|,en 4.JlabopaTtopHasa pabota 2. lNpaktnkn MBSE. MHOXeCTBEHHOCTb Modernen. Asbik onmncaHus
SysML, cpeaa Modelio.
PeanunsoBaTb onucaTtenbHy0 Mogerb CUCTEMbI MO TEME MpoekTa Ha sA3blke SysML B cpege Modelio.
Co3pgaTtb OTYETHYI0 JOKYMEHTaLMIO
Pasgen 5. JlTabopatopHas paboTta 3. PaspaboTka TpeboBaHuii kK cucteme
PaspaboTtaTtb UseCase gnarpammy n onucatb nNpeueaeHTbl N0 TeMe NpoekTa.
Pasnen 6. JlabopaTopHasa paboTta 4. ApXMTEKTYpHOE MOAENMPOBaHME.
PaspaboTaTb 9CKM3HbIN NPOEKT, ONUCaTb apXUTEKTYPY CUCTEMbI MO TEMe NpoekTa Ha A3blke ArchiMate B
cpeae Archi. CoctaBuTb OTYETHYIO AOKYMEHTALMIO
Pasnen 7. JlabopaTopHas 5.Pa3paboTka gataueHTpnyeckon MHPOPMaLNOHHOW MOAENN CUCTEMBI
PaspaboTaTb KOHUENTyanbHyK , NOTMYECKYd MOAENN LaHHbIX MO TeMe MpPOoeKTa C WUCMNofb30BaHMEM
TexHornoruun Entity Framework no teme npoekta
Pasnen 8. JlabopaTopHas paboTta 6. OueHka kadecTBa TpeboBaHUI K cucteme
OueHnTb KayecTBO (PyHKUMOHaNbHbIX TpeboBaHuMn K cucteme no Teme npoekta. CocTaBUTb OTYETHYHO
OOKYMEHTaLMI0
Pasnen 8. JlabopaTopHas paboTta 7. YnpaBneHue pyckamu.
OueHuTb cTeneHb pMckoBaHHOCTU NpoekTa. MNocTpontb Ky6 puckoB no metoankm Ckanamepsl
Pasgen 8. JlTabopatopHas pabota 8. [NpakTukn ynpasneHus. 3HakoMcTBo ¢ Agile, dpenmBopkom Scrum

o

©Co~NOo



MpoxoxaeHne Kypca no Teme nabopaTtopHoi paboTbl Ha noptane Coursera. OTYET O MPOXOXKAEHWM
Kypca. BeGuHap no ntoram npoxoxaneHuns Kypca.

20.3. NMepeyeHb BONPOCOB K 3K3aMeHY:

1. JlncuumniHa CHCTEMHOM WHKEHEPUH, €€ OTIINYXSA OT HHKCHEPUH I10 CIIEUATBHOCTSIM U HH)KEHEPHOTO MEHEIKMEHTA.

2. Pomp CHUCTEMHOrOo WH)KEHEpa, OTJIMYMSA CHCTEMHOIO MHXEHepa OT IPOEKTHOTO MeEHeIXepa U HHXKEHEpOB IO
CHEIHUATbHOCTSM.

3. CB43b U OTVINYMA CUCTEMHON MHXXCHEPHH, HHXKCHEPUH U HAYUHBIX HccneqoBaHuil. CBs3b ¢ MPOrpaMMHON HHXKEHEPHEH.

4. KOHTpUHTYUTUBHOCTh CUCTEMHOr0 noaxona. [TonsTue cucremsl. 3aMHTEPECOBAHHBIE CTOPOHBI. DYHKIUSA U KOHCTPYKIUS.
Juarpamma-ramOyprep.

5. MexaHu3M, apXUTEKTypa, MOYIbHOCTh CUCTEMBI.

6. Xomapxuu. L{eneBbie n 0OecrieunBarOIie CHCTEMBI, CHCTEMBI B SKCIUTYaTaIlIOHHON cpejie.

7. IloHsATHE XU3HEHHOTO IIMKIIA. YIIpaBIeHHUE )KU3HEHHBIM ITHKIOM, ocobeHHOCcTH PLM-cuctem.

8. JKu3sHEHHBI LUKJI C TOYKM 3pEHHs CHCTEMHOTO HH)XXEHEpa, MPOEKTHOTO MEHEIPKepa, MHKEHEpa IO CIEIHATbHOCTH.
B3auMocBs3b CUCTEMHON MH)XXEHEPUH U IPOIPAMMHOM HHKEHEPHUU.

9. Buzsl )KU3HEHHBIX IIMKI0B. POpMaN3MBI IPEICTaBICHNS )KU3HEHHOTO IIUKIIA.

10. Tumsl 1 pasHOOOpa3He KU3HEHHBIX IIUKJIOB, CBSA3b KM3HEHHBIX LUKIJIOB Pa3HBIX YPOBHEH CTPYKTYPBI B COCTaBE CHCTEMBI.
Kamnutansabele npoekTsl. HoTanus ciioskHOro )KU3HEHHOTO ITUKJIA.

11. Cranpgaptusanus Kak MeToJoJOrMdeckass U OHToJormueckas paborta. Kparkas xapakrepuctuka ISO 15288 (mpakTuxu
YKU3HEHHOTO IIUKJIa CHCTEMHON HHXECHEPHH).

12. YeTblpe OCHOBHBIE TPYIIHI MPAKTUK KU3HEHHOTO LIUKJIA.

13. JKu3HEeHHBI LUK MPaKTUK CHCTEMHON HHXXeHepuH. PasrpaHuueHue oOiacTeil CUCTEMHOTO HWHXKEHEpPa W MPOEKTHOTO
MEHeIKepa.

14. CroumocTh ommO0oK. OCHOBHOH NMPUHIHNI IPUHATHS PEUHICHUN B CHCTEMHOHN mrxeHepnu. OpraHuzanus rpaduka pador.
15. OnTonorus TpeboBanuii, B TpeOboBaHMA. CTPYKTYpa HH)XKEHEPUH TpeOOBaHMIA.

16. PaboTa umkeHepa 1o TpedoBaHuaM. [lokoneHws HHXeHeprH. SI3IKK TpeicTaBIeHUS TpeOOBaHUIA.

17. Cranmapter ISO 29148, ISO 15926.

18. CBs3p HHXXCHEPHH TPEOOBAHUIH C APXUTEKTYPOI. 3aBHCHMOCTE apXUTEKTYPHI OT TPeOOBAaHUI.

19. PaboTra 1 KOMIIETECHIIMUA CHCTEMHOT'0 apXUTEKTOPA.

20. lmxeHepus cUCTeMHON apXUTeKTyphl, cranaapt ISO 42010.

21. ApXuTeKTypHbIEe ONIMCaHUsI, METOABI OMCAHUH U TpyNmbl onucaHuil. CHHTETUYECKUH U IPOEKIIMOHHBIN MTOAXOIBI.

22. ApxuTekTypHble IpakTUKU. OHTOJIOTHUS apXUTEKTYpPHBIX PadoT.

23. SI3eik ArchiMate, ero Ha3HaueHHE, JOCTOMHCTBA U HETOCTATKH.

24. Tlonxon cucteMbl cucteM. OCHOBHBIE BOITPOCHI, 0COOEHHOCTH CUCTEM CHUCTEM, SBOJFOIHS.

25. Knaccudukanms cucteM cucteM, npumepsl. Opranu3sanys Kak cCUcTeMa.

26. Opranu3anyoHHast apXUTEKTypa U €€ OHTOJIOTHS. YPOBHHU M MPO0OJIeMa UX WHTETPALlUH.

27. Meroponorust DEMO u npyrue metononorun. CUTyallMOHHAs MHXKEHEPHsI METOJIOB KaK METOJ0JIOTHsl OPTaHU3allMOHHON
ApXUTEKTYPHI.

28. Crangaptsl [SO 24744 u OMG SPEM 2.0.

29. ApXHTEKTypHbIE NOAXObI K ONMCAHUIO JesTesibHocTH. BozmoxxHocT ArchiMate 3.0.

30. Bonpocs! mIaHUpOBaHMS U U3TOTOBNIEHUE cUCTeMbl. CHCTeMHas MHTerpanus U ee poib. Croco0b! peasin3ayuu CHCTEM.

31. Bepuduxanus u BaauIanys Kak 3Tanbl BOIUIONICHUS CHCTEMBI. V-TuarpaMmma.

32. lleneopueHTHpOBaHHAS HH)KEHEPHUS M HH)KEHEPHBIE 000CHOBAHUSL.

33. OmnbKy B3aMMOAEHCTBUSI MEHE/DKEPOB U MH)KEHEPOB.

34. lleHa o1mMOKHM Ha pa3JIMUHBIX YPOBHSX KU3HEHHOTO IHKJIA

35. Meton ICM, ero o6ocHOBaHUE, 0COOCHHOCTH U MPEUMYIIECTBA.

36. [IpoGema WHTETpaK JAHHBIX )KU3HEHHOTO ukia u ctangapT [SO 15926.

37. CucteMHbIE OCHOBBI TEXHOJIOTHI IPOrPaMMHON HHKEHEPHH.

38. [IpuHIUNBI IPOEKTUPOBAHUS IPOTPAMMHBIX CUCTEM.

39. X)KuzHeHHBIH UK IPOrpaMMHOM CUCTEMBI U POJIb CUCTEMHOM MH)KEHEPUU.

40. YpasneHue IpoeKTaMu IPOTrPaMMHBIX CUCTEM.

41. TexHOJIIOTHH OPTaHMU3AIINH IUKJIA Pa3pabOTKU CHCTEM: 00IadHbIe TEXHOJIOTHH, TYMAaHHBIX U TPAHUYHBIC BEIYUCICHHS.

42. IluchpoBbie TBOWHUKHN — TEXHOJIOTHH pa3pabOTKH IU(POBHIX ABOHHUKOB CI0KHBIX CHCTEM

43. Pucku CIIOKHBIX MTPOEKTOB. MeToIbI OlleHKH pUCKOB. I[10/1X0/IBI K CHIDKEHUIO PUCKOBAHHOCTH ITPOEKTOB

44. MeToapl pacueTa HaJIe)KHOCTH CIIOKHBIX CUCTEM

45. Borpocsl 6€3011aCHOCTH B CUCTEMHOW WH)KEHEPUH

20.3.1 NMpumepbl TeM acce
Pasgen 1.
1. lpeoMeT CUCTEMHOM WHXEHepuM K onpeaeneHve HeobxoouMMbIX KOMMETEHLMW CUCTEMHOro
WHXXEHEepa: pasrnyHble TOYKN 3PEHUS.



2. CuctemHas NHXeHepusa U CUCTEMOTEXHUKA: CXOACTBO U pasnuyuns.
3. CucrteMHast MHXeHepUst U MHXUHUPUHT: CXOACTBO U pasnmyuns.
4. [naBHble KOHCTPYKTOPbI M CUCTEMHbIE UHXEHEPBI: CXOACTBO U pasnunyuns.
5. maBHble KoHCTpyKkTOpbl CCCP 1 1X BKknag B pasBuTue CUCTEMHON MHXEHEPUM
Pasgen 2.
6. YTO Takoe KOHTPUHTYUTUBHOCTb CUCTEMHOIO NOAXOAa:
7. Kak npeogonetb npobrnemMbl CIIOXHOCTM CUCTEM: TOYKU 3PEHUSI, NMOAXOAbI, MPeaSIoKEHUS

8. Kak chopmmpoBaTb CUCTEMHOE MbILLUSIEHNE?

9. Teopusi cuctemM, CUCTEMHBIA aHanu3 M cuctemHas
NHXeHepus — B3auMOCBS3b, OBLLIHOCTb NOAXOO0B.

Paspgenbl 3-4

10. 7KM3HEHHbIA UUWKN C MO3uUMKA MNPOEKTHOro MeHemkepa. [MpakTuku ynpaBneHUsa >XU3HEHHbIM
LMKITOM.

11. XKM3HEHHbIN UMKN C MO3WMUMA CUCTEMHOrO WHXeHepa. [IpakTWKM yrnpaBneHust XWU3HEHHbIM
LMKITOM.

12. O630pa Moaenem Xn3HEeHHOro LiMKna CnoXxHbIX cucteM. CXOACTBa, pasnuuus, rae NpuMeHsTCS,
anbTepHaTUBHbIE NOAXOAbI K YNpaBneHuIo pa3paboTKon CNOXHbIX CUCTEM.
13. CuctemMHas nHXeHepus 1 nporpamMmmHas nHxeHepusi. Cxogctea M pasnuums
Pasgen 5
14.Kak npaBunbHo dopmupoBaTtb TpeboBaHus? [lMogxoabl u pasnuyHbie Toudku 3peHusi. O63op
NpakTuK GOpPMNPOBaHNS TpeboBaHUN.
15. Kak npaBunbHO TecTupoBaTb TpeboBaHua? [loaxogbl U pasnuyHble TOYkM 3peHus. O63op
NpakTUK TeCTMpPOBaHMsA TpeboBaHNN.
16. O630p cTaHOapTOB MHXeHepUn TpeboBaHW.
17. AptedakTt «OLeHoYHoe aenoy», NpakTuka NPUMeEHeHNs
Paspen 6.
18. Ponb 9CKM3HOrO NPOEKTUPOBaHMS B peanu3aunm CroXHbIX MPOEKTOB
19. MHCTpyMeHTanbHble cpeacTtBa pa3paboTkn M ynpaBfeHUs apXMTEKTYPHbIM NPOEKTUPOBaAHUEM.
YHUKanbHble NOaXOAbI.
20. HCcTpyMmeHTanbHble cpeacTtBa obecneveHms MoaynbHOCTU NpoeKTa U MPOEKTHbIX paboT
Pasgen 7.
21. OHTONnorna npeameTHon obnactn. O630p NPOMBbILLMIEHHBLIX OHTOMNOMMIA
22. 4710 Takoe cuctembl cuctem? Mprmepsbl, OLeHKa CNOXHOCTW, NEPCNEKTUBLI POCTA CITOXHOCTU
23. Barnsagbl yyeHbIX 1 nHxeHepoB Ha Npobnembl pocTa CAOXHOCTU CUCTEM
24. [MpaKTnKn BeayLLmMX KOMNaHum B chepe OHTONOrMYECKON MHTErpaunm JaHHbIX
Paspgen 8
Camble BocTpebOoBaHHbIE NOAXOAbI K OLEHKE KayecTBa.
BekTop pa3BuMTUA NOAXOAOB K OLlEHKE KayecTBa
25. OnucaHune ycneLuHbIX NoAXo40B K yNpaBrneH o Ka4eCcTBOM
Pasgen 9
26. MepcnekTmBbl pasBUTUA TEXHOMNOMMIA N NPaKTUK CUCTEMHON UHXEHEPUU

KpuTtepumn oueHku acce

"OTMIMYHO" - TeMa pacKpbiTa NOMHOCTbID. PaccMOTpeHbl TpY MCTOYHUKA HAYy4YHOW NnuTepaTypbl, BKNOYas
OOVH 3apybexHbl. PackpbiTa CyTb MHEHUSA aBTOPOB, NpeafiaraeMblX MPakTUK, METOAMUK, MOAXOAOB K
CUCTEMHOW MWHXEHEpPUW, MPOBEOEH CPaBHUTEMbHbIN aHanua pasnuYHbiX TOYEK 3pPEHUs, PasfUYHbIX
noaxodoB, METOAMK, MNPaKTUK WM WHCTPYMEHTOB peanu3aumm B KOHTEKCTE 3asABfEHHOW TeMbl,
BblpakeHa COOCTBEHHasi Toyka 3pEeHWs Ha paccMmaTpyMBaeMblii BOMPOC, NPUBEAEHbl apryMeHTbl,
n3obunyowme umdppamu, pakramu, CCbisikamnm Ha UCTOYHWUKK, NPUBEAEH CNIMCOK NuTepaTypsbl.

"xopowo" - TemMa packpbiTa MOSIHOCTbK, HO €CTb 3aMeYaHusd MO aHanuay pasfnyHbIX TOYEeK ToudeK
3peHNs, pasnuyHbliX MOAXOAOB, METOAMK, MPaKTUK WKW WHCTPYMEHTOB peanu3aumm B KOHTEKCTe
3a8BMNEHHON TeMbl. PaccMoTpeHbl TpM WCTOYHMKA Hay4yHOW nuTepaTtypbl, BKo4Yas 3apybexHbin.
BblpaxeHa cobCTBEHHas Touyka 3peHus Ha paccMaTpuBaeMbli BOMPOC, BO3MOXHO OHa HEeAOoCTaTOYHO
apryMeHTUpoBaHa Wnun npu aprymeHTaumm He npvBegeHbl MHEHUS aBTOPUTETHBIX YYEHbIX, UHXEHEPOB,
CUCTEMHbIX NPaKTUKOB. [laHbl CCbINKN Ha MCTOYHUKKN, MPUBEAEH CMINCOK NUTEepaTypbl.
"yooBneTBOpUTENbHO" - TemMa packpbiTa He nonHocThio. O630p BKMOYAET ABa WUCTOYHWUKA, HET
aHanuTnyeckoro ob3opa, CpaBHEHWUs NOAX0O0B, METOAMK, MPaKTUK. JCce HOCUT OBLMA XapakTep, He



npocmatpuBaeTcsi rnybuHa aHanuTMyeckoro o63opa, HeT [AO0CTaTOMHO  apryMeHTUpOBaHHOW
CcOGCTBEHHOM TOYKM 3peHust. [MpuBeaeH CNMCoK NUTepaTypbl, HO HET CCbINTIOK HA MCTOYHMKM MO Xoay 3cce.
"HeyOoBMEeTBOPUTENBHO" - TemMa He packpbiTa, oAWH UMW OBa UCTOYHUKA NUTepaTypbl PacCMOTPEHbI,
0B XxapaKkTep W3MOXEHWUs, HU3Kasi YHUKANbHOCTb TEKCTa, HET apryMeHTUPOBAHHOW TOYKM 3peHus,
HM3KOE KaYeCTBO M3NOXEHUSI COBCTBEHHbIX MbICIEN

20.3.2 Mpumepbl KOMNETEHTHOCTHO-OPUEHTUPOBAHHbIX 3af4aHUMN

Paznea 2.
1. CdopmynupoBath 11e71b, MUCCHUIO, BBIICITUTH BXO/IbI, BBIXO/IBI, PE3yIbTaT B COOTBETCTBUH C
BBIOPAHHOM TOYKOM 3peHHs U1 NPOAYKTa — PUTHECC-OpacIeT 1Mo cxeme

Cucrema Touka Bxon | Pesynbrar | Oxkpyxenue | lenp | Muccus
3pEeHUs
@I/ITHCCC_ HOTpe6HTeHB 3aII0JIHUTD 3aI10JIHUTh 3aI10JIHUTh 3alI0JIHUTD 3aI10JIHUTh
Opacner
2 CdopmynupoBaTh 11€71b, MUCCHIO, BBIAEIUTD BXO/IbI, BBIXO/IbI, PE3YJITAT B COOTBETCTBUH C
b 9
BBIOpaHHOM TOUKOM 3peHus s npoaykra — DI mo cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llenp | Muccus
3peHus
3HH Pa3pa6OT‘H/IK 3aI10JIHUTh 3aI10JIHUTH 3aI10JIHUTh 3aI10JIHUTh 3aI10JIHUTh
3 CdopmynupoBaTh 11€1b, MUCCHIO, BBIAEIUTDH BXO/Ibl, BBIXO/IbI, PE3YJITAT B COOTBETCTBUH C
b 9
BBIOpAHHOM TOYKOM 3peHHs s MpoayKTa — baHkoMar o cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3peHus
BaHKOMaT KJII/ICHT 3aI10JIHUTh 3aI10JIHUTH 3aI10JIHUTh 3aI10JIHUTh 3aITI0JTHUTh

4 CdopmynupoBath 1€JIb, MUCCHUIO, BBIJIEIUTH BXO/Ibl, BEIXObI, p€3YyJIbTaT B COOTBETCTBUU C
BbIOpaHHOM TOUYKOM 3peHus i npoaykTa — CmapTdoH 1o cxeme

Cucrema Touka Bxon | Pesyabrar | Oxpyxenue | Lenb | Muccus
3pEHUs
CMapT(bOH HOTpe6I/ITeHL 3aITI0JIHUTH 3aI10JIHUTh 3aI10JIHUTh 3aITI0JIHUTH 3aIT10JTHUTH
Paznen 5

1. Paspaborats Use Case guarpamMmy Ha OCHOBE MPECTABICHHBIX JAHHBIX
PaspabareiBaemas cucrema — [1O s pacmo3HaBaHUS KOJIWYECTBA CBOOOJHBIX MapKOBOYHBIX
MECT B PEXKHME PEATBHOTO BPEMCHH.
[{enb cucTEeMBI: ONTHMH3AIUS BPEMEHU Ha TIOMCK MapKOBOYHOTO MECTa.
3aaun CUCTEMBI:
1) PacniozHaBaHue CBOOOTHBIX MAPKOBOYHBIX MECT Ha M300pakKEHUH MAaPKOBKH;

2) mpenocTtaBieHre MHOOPMAIUK O KOJIUYECTBE CBOOOIHBIX MAPKOBOYHBIX MECT Ha MAapKOBKAX
ropo/ia B peXUMe PEATbHOTO BPEMEHH.

Muccust CHCTEMBL:
1) cokpailieHrEe BpeMEHHU Ha MOUCK CBOOOIHOTO MAPKOBOYHOT'O MECTa;

2) YMEHBIICHHUE 3aTOPOB Ha JIOPOTe U3-3a HENPABHIBHOMN MapKOBKH aBTOMOOMIICH;
3) cokpalieHue KOJINYeCTBa HeMPaBWIBHO MPUIIAPKOBAHHBIX aBTOMOOWMIIEH.

Oxkpy’keHue cucTeMbl: Opay3ep, XOCTHHT.
Onucanue npeueaeHToB
1. Ha3Banue npereieHTa: 3aperucTpupoBaThCs



JelicTBytolI€€e TUII0: HE3APETUCTPUPOBAHHBIN MOJIb30BATEIIb
enb: 3aperucTpupoBaTh MOJIH30BATENS B CUCTEME
2. Ha3Banwue npereienTa: BXoJ B CUCTEMY

JelicTByrolee J1il0: HEaBTOPU30BaHHBIN MOJIb30BATENb
Ilenb: BOWTH B cUCTEMY
3. Ha3panwue nperenenTa: mpocMoTp Ipoduist mojab30BaTess

JelicTBytol1I€€ JTUII0: ABTOPU30BAHHBIN MOJIH30BaTENb
Lenb: mpocMOTpeTh CBOM mpodub
4. Ha3zpaHue MpeIeICHTa: peAaKTUPOBAHNE CITUCKA H30PAHHBIX TTAPKOBOK

JelicTBytol1I€€ JTUII0: ABTOPU30BAHHBIN MOJIH30BaTENb
Lenb: 00HOBUTH HHPOPMALIUIO B CIIMCKE N30paHHBIX MTAPKOBOK
5. Ha3zpaHue mperenenTa: mpocMoTp BCEX MapKOBOK Ha KapTe

JelcTByrolee JuLo: MoJb30BaTEIb
Lenb: mpocMoTpeTh HHGOPMAIIUIO O MMAPKOBKAX TOpoaa
6. HasBanwue mperenenTa: mpocMOTp HHPOPMAIIHH O ITAPKOBKE

JelcTByrolee JnIi0: MOJb30BATEIb
Llenb: mpocMOTpeTh HHGOPMAIIUIO O BBIOPAHHOI MapKOBKE
7. Ha3Banwue npenieieHTa: MOMCK KOHKPETHON MapKOBKHU Ha KapTe

JelcTByrolee JnI0: MOJIb30BATEIIb

Lenb: HAWTH HYKHYIO TAPKOBKY

8. Ha3Banue nperneienra: 1o0aBiIcHIE TAPKOBKU B U30paHHOE

JlelicTByro1IE€€E JTUIIO: ABTOPU30BAHHBIN MOJIb30BATENb

Llenb: 106aBUTH MAPKOBKY B CIIMCOK U30PaHHOTO

9. Ha3Banwe nperieieHTa: peJakTHpoBaHue HHGOPMAITUU O TAPKOBKE
JelicTByrolee Juio: aIMUHACTPATOPD

L{enb: U3MEHUTH UH(DOPMALIHIO O TAPKOBKE

10. Ha3Banue npenenenTa: 0OHOBICHHE KOJI-Ba CBOOOIHBIX MECT Ha MAPKOBKAX

JleiicTBytolIee TUI0: cUcTeMa BUAECO HAOIIOIeHUS
[ens: BHECTH aKTyasIbHYIO HH(GOPMAIIMIO O CBOOOIHBIX MAPKOBOYHBIX MECTAX

2. Paspaborats Use Case quarpaMmy Ha OCHOBE MPEJCTABICHHBIX JAHHBIX
[enb — pa3BuUTHE Y IETCH MATEMaTHUYECKUX HABBIKOB.
[Tnardopma: Linux, Windows, Android.
OyHKIIMOHATBHOCTB:
e IS YYCHUKOB:
o BBIOOp MOATOTOBJICHHOTO YYUTEIEM OJIOKA 3aJIaHHiA;
o BBIIIOJIHEHUE 3aJIaHU;
e JUISl YUUTEIIS:
o TOATOTOBKA ISl YICHUKOB OJIOKOB 33JIaHUM;
o no0aBleHHE B CUCTEMY YUYCHHUKA,
o TMPOCMOTP OTUYETOB.
[Tpu mepBOM 3amycke cucTeMa JIOJDKHA MTO3BOJISTH BBECTH MAPOIIb YUUTENS. 3aIaHUs IPEICTABISIOT
co00if MaTeMaTHYECKHE 3a/I1a9l Ha CII0KEHHE, BRIYUTAHNEe, YMHOKEHHUE U JiejicHue. B Oiioke 3amaa MoryT
OBITh 3aJ1a4M PA3JIUYHBIX TUIIOB (yKa3bIBAETCsI KOJIMUECTBO). [IoMHMO BBO/Ia THTIA BBITIOIHSIEMOM B
IIpUMepe OIeparii HeoOX0IMMO YKa3bIBaTh JOIYCTHMBIE TUAIIa30HbI YUCEI (FITH JaKe OTIC/TbHBIC
YHCIIa, T.K. IPU U3yYSHUH TaOJIHMIIBI YMHOKECHHUS 4aCTO CHavyalla ydaT yMHOXKEHHUE Ha 2, 3aTeM Ha 5, a
TOJIKO TIOTOM BCE OCTallbHOE). Kpome Toro, Jutsl onepanuy BEIYATAHUS HEOOXOAMMO UMETh
BO3MOYXHOCTh YCTAaHOBHUTH BHIYMTAEMOE MEHBIIIE YMEHBIIAeMOro (T.K. B IPOTUBHOM ClIydae pe3yabTaT
OyJeT OTpUIIATEIBHBIM, a OTPUIIATEIIBHBIC YHCITa B IITKOJIC TTPOXOIAT TOPA3JI0 MO3Ke).

3. Omucats npencrasnennyto Use Case nuarpaMmy B COOTBETCTBUU cO cTanaapTom UML
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1. Omnwucare npeacrasieHHyr Use Case quarpaMMmy B COOTBETCTBUH coO ctanaapTom UML
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Paspgen 5

3aoanue Nel

1. CocraBpTe cxeMy HH()OPMAIMOHHOW CHCTEMBI, KOTOpas COCTOWT W3 2 OCHOBHBIX MOIyJIeH u 5
BTOPOCTETIEHHBIX MOAYJIEH.

2. TlocTpouTh ONOpHBIE TOYKM 3peHUs Ha ocHoBaHMM MeroAa VORD nans ¢opmupoBaHus M aHamu3a
TpeGoBaHui. Pe3ynbTaToM JOKHBI SBUTHCS JIBE€ JMArpaMMbl: JMarpaMMma HJIeHTH()UKALUU TOYEK 3pEeHUs
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CoctaBuTh MHPOPMALTMOHHYIO MOJIENb OyIyIIel CHCTEMBI, BKIIIOYAIOIIYIO B ce0sl ONMCaHNe OCHOBHBIX
OOBEKTOB CHUCTEMBl M B3aUMOJAEWUCTBUA Mexay HMMH. Ha ocHoBaHuum HH(OpPMALIMOHHOW MOJEINH,
JIMarpaMMbl MJIEGHTHU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpapXWH TOUYEK 3peHus chopMupoBaTh
TpeOOBaHUs NOJIB30BATENS U CUCTEMHBIE TPEOOBaHMUSI.

3aoanue No2

1. CocraBpTe cxeMy HMH()OPMAIIMOHHOW CHCTEMBI, KOTOpas COCTOMT M3 3 OCHOBHBIX Moayneil u 4
BTOPOCTEIIEHHBIX MOTYJIEH.

2. TlocTpouTh OMOpHBIE TOYKK 3peHUs Ha ocHoBaHuHM Mmeroga VORD mns dopmupoBanus u aHammsa
TpeboBaHui. Pe3yabTaTOM JOJIKHBI SIBUTHCA JIBE IMArpaMMBbI: AHarpaMMa UICHTU(PUKAIUA TOYEK 3PCHUS
Y JUarpaMMa UepapXuu TOYEK 3pEHUs.

3. CocTaBuTh HHPOPMAITMOHHYIO MOJICNIb OYAYIIEH CHCTEMBI, BKIIFOYAIOIIYIO B C€0s1 OMMCaHUE OCHOBHBIX



00BEKTOB CHCTEMBl M B3aMMOJCWUCTBHS MEXIy HUMH. Ha ocHoBaHMM WH(OPMAIMOHHON MOJIEINH,
auarpaMmbl  MACHTU(UKAIIMM TOYEK 3pEHHs, IWarpaMMbl HEpPapXWd TOYEK 3peHus chOpMUPOBATH
TpeOOBaHUS MOJIH30BATENSA M CUCTEMHBIC TPEOOBAHUS.

3aoanue No3

1. CocraBpTe cxemy WH(OPMAIMOHHOW CHUCTEMBI, KOTOpas COCTOMT M3 4 OcHOBHBIX Mmomyned u 10
BTOPOCTETIEHHBIX MOIYJIEH.

2. IlocTpouTh ONOpHBIE TOYKH 3peHHs] Ha ocHOoBaHMU Merona VORD nans ¢dopmupoBaHus M aHanu3a
TpeOoBaHui. Pe3ynbTaToM TOJKHBI SBUTHCS JIBE JUArpaMMbl: [uarpamma UAeHTU(UKAIMA TOUYEK 3PEHUS
U IarpamMMma Uepapxum TOUeK 3peHHUS.

3. CocraBuTh HHGOPMALTMOHHYIO MOJIETh OYAYIIEH CUCTEMBbI, BKIIOYAIOIIYIO B ce0s OMMcaHne OCHOBHBIX
OOBEKTOB CHUCTEMBbI M B3aUMOJCHCTBUS MeXITy HMMHU. Ha ocHoBaHWM WHGOPMALMOHHON MOeN,
auarpamMmbl MAGHTU(UKAIMM TOYEK 3pEHHs, AuarpaMMbl HEpapXuUu TOYEK 3peHus chopMUPOBATH
TpeOOBaHUS MOJIb30BATENSI M CUCTEMHbIE TPEOOBAHUSI.

3aoanue Nod

1. CocraBbTe cxemy HH(DOPMALMOHHOM CHCTEMBI, KOTOpas COCTOMT M3 5 OCHOBHBIX MoOayjiedl u 9
BTOPOCTEIIEHHBIX MOJYJIEH.

2. TlocTpouTh OmopHbIE TOYKK 3peHUs Ha ocHoBaHuHM Mmeroga VORD mns ¢opmupoBanus u anammza
TpeOoBaHUi. Pe3ynbTaTOM JOKHBI SBUTHCS JABE TUArpaMMBbL: TUarpaMMa UACHTH(PHUKAIMNA TOYEK 3pSHUs
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CocraBuTh HHPOPMAITUOHHYIO MOJIETh OYAYIICH CHCTEMBI, BKIIOYAIOIIYIO B Ce0s ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUA MEXIy HHMH. Ha ocHOBaHWM HH(DOPMALIMOHHOW MOJENH,
IUarpaMmbl  MICHTU(UKAIIMA TOYEK 3pPCHHS, IWarpaMMbl HEpPapXUU TOYEK 3peHUs CHOPMUPOBATH
TpeOOBaHUs NOJIB30BATENS U CUCTEMHbBIE TPEOOBAHMS.

3aoanue Ne5

1. CoctaBpTe cxeMy HMH()OPMAIMOHHOW CHCTEMBI, KOTOpas COCTOMT M3 6 OCHOBHBIX MOIyjiell u 8
BTOPOCTENEHHBIX MOTYJIEH.

2. IlocTpouTth OmopHBIE TOYKHU 3peHHS Ha ocHoBaHuM Metoga VORD mns dopmupoBaHus u aHammza
TpeOoBaHUH. Pe3ymbTaTOM JIOJDKHBI SBUTHCS JIBE TUATPAMMBIL: TUarpaMmma WICHTH()HUKAIINHA TOYCK 3PCHHUS
U AWarpaMMa uepapxuu TOUeK 3peHusl.

3. CoctaBuTh HHYOPMAITMOHHYIO MOJIENb OYAYIIEH CHCTEMBI, BKIIFOYAIOIIYIO B C€0s1 ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJACWCTBUS MEXIy HUMH. Ha ocHOBaHWM HMH(OPMAIMOHHOW MOJENH,
qUarpaMMmbl  MICHTU(UKAIIMA TOYEK 3pEHHS, IWarpaMMbl HEpapXUd TOYEK 3peHUs CHOPMUPOBATH
TpeOOBaHUS MOJIH30BATENS U CUCTEMHBIE TPEOOBaHUS.

Paspen 6
Wcnonbaysa HoTauum a3bika ArchiMate pa3paboTaTb apxUTEKTypy CUCTEMBI C y4eTOM BblAeNeHus
aKTMBHbIX, NACCUBHbIX ANIEMEHTOB N 3NIEMEHTOB NOBEAEHUSA MO TPEM YPOBHAM: NPUNOXKEHWUIA, YCTPONCTB
1 BU3HEC-ypOBHSA Mo Teme
ApxutekTtypa MK
Apxutektypa CmapTdoHa
ApxutekTypa putHecc-bpacneta
ApxuTeKkTypa aneKkTpoHHoro y4yebHoro noprana
ApxuTekTypa KBagpokontepa
CobCcTBEHHbIV BapuaHT

oghwnE



20.3.3 MNpumepbl TeCTOBLIX 3aaHui
Pasgen 1-2 Ba3oBblin ypoBEHDb
1. YkaknTe ocHOBHbIe apTedaKTbl Cpe/ibl, B KOTOPO (OYHKLIMOHUPYIOT CUCTEMBI

A) lNoacuctema

B) BewectBo

C) KoMMyHUKaLMOHHOE NpOCTPaHCTBO
D) OHeprus

E) WHdopmaums

2. Kakoso npumMmeHeHune BblaerieHnA KrnaccoB Q)yHKLI,VIOHaJ'IbeIX 3N1EMEHTOB CUCTEMBI?

MOryT noAacka3aTb, Kakne TexHOoN10rmm (B TOM 4yucne n aJ'IbTepHaTI/IBHbIe) nyyuwle BCcero nogxogdar ana nx

A)
peanusauum

B) moxeT nomoyb npu BU3yanusaunm n3nyeckon apxmTeKkTypbl CUCTEMBI

noMoraeT crpynnupoBsaTtb noaxoaduiune q.)yHKLl,I/IOHaJ'IbeIe ANeMeHTbl B NoACUCTEMbI, TEM CaMbIM yNpoOCTUB

C
) PYHKUMOHAnNbHYI AEKOMNO3MLMIO U (PYHKUMOHANbHOE onncaHne

MOXET NOMOYb B onpeaeneHnm npupoasl MHTepdencoB BHYTPU O4HOW NOACUCTEMbI U MeXAy noa-

D)
cuctemMamm

E) moxeT noackasaTtb, Y4TO Nny4lle NpeanpuHaTb Anst 4OCTMXKEHUS Heo6XoaMMoro pesynbtaTa paboThbl

3. KakoBo npuMmeHeHune Vlﬂ,eHTVI(bVIKaLI,VII/I KraccoB (byHKLJ,VIVI, KOTOpble A0JKHa BbIMOJTHATb cuctema?

MOXXET NOMOYb B onpeAeneHny Nnpupoasl MHTepdEeNCoB BHYTPU OAHOM NOACUCTEMbI U MEXAY NofA-

A)
cuctemMamm

noMoraeT crpynnupoBsaTtb noaxoaduiune q.)yHKLl,I/IOHaJ'IbeIe ANeMeHTbl B NogCUCTeMbl, TeM CaMbiM yNpoCTUB

B
) (PYHKLMOHANbHY OEKOMMO3ULMI0 U PYHKLMOHAMBHOE OnncaHme
C) MOXeT noackasaTb, YTO Ny4lle NpeanpuHaTb Anst JOCTMXKEHUS HeobxoanMoro pesynbTaTa paboTsl

MOryT noAackasaTb, Kakne TexHoN10rmm (B TOM 4yucne n aJ'IbTepHaTI/IBHbIe) nyduwle Bcero nogxogdat ana nx

D)
peanuaaumm

E) mMoxeT noMo4b nNpuv BM3yanu3aumn usanm4eckon apxuTekTypbl CUCTEMbI

4. Pacnonoxute Cuctembl cuctem (SoS) B nopsigke Bo3pacTaHMs CBA3aHHOCTU COCTaBMSAOLWMX CUCTEM - OT criabo
A0 CUNbHO CBSA3aHHbIX

A) Lleneas

B) KonnabopaTtueHasi
C) BupTyanbHas

D) O6wenpusHaHHas

5. KakoBbl OCHOBHbIE KOMMOHEHTBI KOHTEKCTHOWM Anarpammbl?
A) lMpouecceol
B) BHewHne 0ObeKTbI
C) Cwucrema
D) Bsanmopgencteus

E) Mogynu

6. [Inga yero cnyxaT cu2HasibHble 3/IeMeHmMbl

A) 0N MHTepnpeTauumn 1 ynopaaoyeHns MHopmauun, a Takke ana ynpasneHus e



B) ansa nonyyeHuns n nepegayv nHgopmMaumm
C) ana hopMUpoBaHUS CTPYKTYPLI U Npeobpa3oBaHnsl MaTepuanos

D) ans obecneyeHus aHeprunen unu ABmxyLLEN CUMON

7. YKaXunTe xapakrepuctmkm SoS
A) AOMVHUCTpaTMBHAas HE3aBMCMMOCTb OTAESNbHbIX CUCTEM
B) 3OHeproHe3aBMCUMOCTb OTAEMbHBLIX CUCTEM
C) TepputopuanbHas pacnpeneneHHoCTb
D) CnoXHOCTb MHTEP(ENCHBIX B3aUMOOENCTBUN OTAENbHbLIX CUCTEM

E) OkcnnyataunoHHasi HE3aBMCUMOCTb OTAENbHbIX CUCTEM

8. KakoBo npuMmeHeHne VID,eHTVICbVIKaLI,VIVI OoTAENIbHbIX beHKLI,VIOHaJ'IbeIX COCTaBHbIX YacTen?

A) MOXeT noacKasaTb, YTO nyywie npeanpuHATb Anda AOCTUXEHUA Heobxogumoro pesynbTaTta pa6OTbI

MOXET NOMOYb B onpeaeneHnm npupoasl MHTepdEeRCoB BHYTPY OOHOM NOACUCTEMbI U MEXAY NOA-

B)
cuctemamm

nomMoraeT crpynnupoBaTb nogxoadiine beHKLI,I/IOHaﬂbeIe 3N1IEMEHTbI B NOACUCTEMbI, TEM CaMbIM YNpPOCTUB

C
) d)YHKU,I/IOHaJ'IbHyI'O AeKoMno3nuuo n (*)yHKLI,VIOHaJ'IbHOe onuncaHue

) MOTyT NoAcKa3aTtb, Kakne TeXHONOormn (B TOM 4ucne n aJ'IbTepHaTVIBHbIe) nydlle Bcero noaxoaAart ana nx
peanunsaunn

E) MoxeT nomMoydb Npv BU3yanusauum uanyeckoil apXMTeKkTypbl CUCTEMBI

9. [1nsa 4ero cnyxaT uH¢hopMayUOHHbIE 3JIeMeHMbI

A) ons nony4veHus u nepegayn nHgpopmauum
B) ans obecneyeHns aHeprmen unm OBMXyLLEen cunom
C) Ons MHTepnpeTauum 1 ynopsifodeHuns niopManun, a Takke onsa ynpaBneHus en

D) ans doopMUpOBaHUsA CTPYKTYPbI U NpeobpasoBaHns MaTepuanos

10. Pacnonoxute nepapxuio B CrioXHbIX cucTemax

A) Hetanu

B) CyBKOMMNOHEHTHI
C) Mogcucrtemsl

D) KOMMOHEHTbI

E) Cuctemsl

11. YKkaxuTe xapaktepuctnkm SoS

A) CamoopraHusauus

B) OmepokeHTHOe noBeaeHue

C) HacnepoBaHue Npu3HakoB OTAEMbHBIX CUCTEM
D) 3BontouunoHHOe pa3sutune

E) Osontouus

F) ApanTtauus



12. KakoBO NpMMeEHEHME YacTo BCTPEYaoLLMXCA MPMMEPOB COCTaBHbIX YacTeln CUCTEMBI?

MOryT NoAckKasaTb, Kakne TexHoJs10rmm (B TOM 4ucne u aJ'IbTepHaTVIBHbIe) Nyydlwle Bcero nogxogdat ana nx

A)
peanusaumm

MOXXEeT NOMO4Yb B onpeaerieHnn npmnpoabl MHTep(*)eVICOB BHYTpU OAHOW nogcucTemMbl 1 Mexay noa-

B)
cucreMmamm
C) MOXeT noacKasaTb, YTO nyywle npeanpuHATb Anda AOCTUXEHUA Heobxogumoro pesynbTaTta pa60TbI

nomMoraet crpynnnupoBaTtb nogxoadiine prHKLI,VIOHaﬂbeIe 3J1IEMEHTbI B NOACUCTEMbI, TEM CaMbIM YNpPOCTUB

D
) beHKU,I/IOHaJ'IbHyI'O AeKoMno3nuuno n (*)yHKU,VIOHaJ'IbHOE onucaHwne

E) MOXeT nomMoudb Npv BU3yanusauum uanyeckoil apXMTeKkTypbl CUCTEMBI

13. YkaxuTe Tunbl UHTEPEENCHBIX 3NIEMEHTOB

A) YMHOXuTENN
B) Cymmaropbl
C) lNpeobpasoBatenu
D) WNaonatopbl

E) CoeanHutenu

14. Ha kakme knaccbl nogpasgensaioTcs afeMeHTbl, UMeKoLLne aeno ¢ uHdopmaunen?
A) anemMeHTbl, UMeloLune Aeno co cTaunmoHapHon nHdgopmaumen
B) anemeHThIl, UMeloLMe Aeno ¢ nepegavern MHopmauum
C) anemeHThl, UMetowmne geno ¢ wndgpoeaHnem nHdopmaumm

D) anemeHTbI, umetolme aeno ¢ obpaboTkon MHpopmaumnm

15. KakoBo npakTn4eckoe NpuMeHeHne KOHTEKCTHON AuarpamMmmbl CUCTEMbI B CUCTEMHOWN MHXKEHepun?
A) cnocob OLeHKMN rpaHuL, cucTembl
B) cnocob naeHTudmKaummn rpaHuL, CUCTEMBI
C) cnocob HarnsgHoro NpeAcTaBeHns rpaHnL, CUCTEMbI

D) cnocob npeacTaBneHnst yHKUMOHANBHOCTU CUCTEMBI

16. Kakue kputepuum, nomoratT onpeaennTb, AOJDKEH NN HEKOTOPbIV OOBEKT onpeaensaTbCa Kak YacTb CUCTEMBI?
A) EanHcTBO uenu
B) KoHTponb co CTOpOHbI 3aKa3uyuka
C) KoHTponb co CTOpoHbI pa3paboTymnka
D) lMpuBaska dyHKUMIA

E) KoHTponb akcnnyaTauum

17. [lns yero cnyxat sHepa2emuyeckue 3sieMeHmabl
A) ANs UHTepnpeTauuy 1 ynopsgoveHus nHpopmauum, a Takke ons ynpasrneHust en
B) ans obecneyeHns aHeprmen unm OBMXyLLEen cunom
C) ans opMnpoBaHus CTPYKTypbl U NpeobpasoBaHus MaTepuanos

D) ansa nonyyeHus v nepegadv MHopmaumm

Bonpoc Ortser Bonpoc Ortser

1 BDE 10 53421
2 E 11 ABDF



Bonpoc Ortset Bonpoc Ortset

3 B 12 A

4 3241 13 CDE
5 BCD 14 AB

6 B 15 ABC
7 ACE 16 ACDE
8 B 17 B

9 C

Kputepuu oLLeHKMN TECTOBbIX U KOMNETEHTHOCTHO-OPUEHTUPOBAHHbIX 3afaHMIA:
«OtmuHo» — 90-100% mpaBUIIBHBIX OTBETOB (BBIIOJHEHHBIX 33/1aHUH ).

«Xopomo» — 75-89% npaBUIbHBIX OTBETOB (BBIMOIHEHHBIX 3a/1aHUN).

«Y 10BJIETBOPHUTEJIBHO» — 55-74% NpaBUIIbHBIX OTBETOB (BBIIIOJIHEHHBIX 3aJaHUI).
«HeynoBJieTBOPUTEJIBHO» — MeHee 55% NpaBUIbHBIX OTBETOB (BBINOJIHEHHBIX 3aJaHUM).

20.4. Metoauyeckue martepuanbl, onpegensiowme npoueaypbl OUeHUBAHUA 3HAHUW, YMEHWUW,
HaBbIKOB Y (UNK) oNbITa OeATEeNIbHOCTU, XapaKTepU3yrLWmX aTanbli (POPMUPOBAHMA KOMMNETEHLMN

OueHka 3HaHWN, YMEHWA N HaBbLIKOB, XapakTepuaylwasa aTanbl (dOpMUPOBAHUS KOMMETEHUMIA B
pamMKax nsyvyeHust ANCLMNITMHBI OCYLLIECTBSIETCS B XOAE TEKYLLEN N MPOMEXYTOYHON aTTecTaumn.

Tekywan aTTecTauMss nNpoBOOUTCS B COOTBETCTBUMM C [lonoXeHnem O Tekywen artrectaumm
obyyarowmxca no nporpamMmmMaMm  Bbicwero obpasoBaHus  BOpOHEXCKoro  rocygapCTBEHHOMO
yHuBepcuTeTa. Tekylaa arrectaums npoBognTca B oopmMax: YCTHOro onpoca; 3awuTbl labopaTopHbIX
paboT, BbINOMHEHNSA KOHTPOMbHbIX PaboT.

MpomexyToyHass aTTecTaums NpPOBOAUTCA B COOTBETCTBUM C [lonoxeHnem O MNpPOMEXYTOYHOWN
aTTectaumm obydarowmxca no nporpamMmmam Bbicero obpasoBaHus. [MpomexyToyHaa aTtrectaums no
nToram OCBOEHUSA OUCLMMMNHBI NPOBOANTCA B hopMe 3a4yeTa C OLEHKOM M 3k3ameHa. [Ana nonyyeHus
NOSIOXKMUTENBHOM WUTOMOBOM OLIEHKM HEeoBXOAMMO BbINOMHEHME Bcex nabopaTopHbIX M KOHTPOMbHbIX
paboT.

Mpwn oueHnBaHMM NCNONb3yeTCsa crnegyoLwas wkana:

5 GannoeB ctaBuTcs, ecnu obydyarowminca OEMOHCTPUPYET NOSHOE COOTBETCTBME 3HAHUNA, YMEHWHN,
HaBbIKOB NpMBEAEHHbIM B Tabnuvuax nokasarensam, cBo6ogHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMN,
YMEHUSMU, NPUMEHSAET UX NPU PELLEHNN NPaKTUYECKNX 3a4av;

4 BHanna crtaBuTCHA, ecnv oby4vatoLMnCa OEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHW, HaBbIKOB
npvBedeHHbIM B Tabnuuax nokasaTensm, HO [JOnyckaeT He3HauuTelnbHble OLWWOKN, HETOYHOCTW,
NCNbITbIBAET 3aTPyQHEHMS NPU peLLEHNM NPaKTUYECKNX 3a4av;

3 6anna ctaBuTcs, ecnm obyyalroLnncs AeMOHCTPUPYeT HENOMHOE COOTBETCTBUE 3HAHWN, YMEHUN,
HaBbIKOB NPUBEOEHHbIM B Tabnuuax nokasaTtensm, OOnycKaeT 3HauuMTemnbHble OLWUOKM Npu peLleHun
NpakTU4eCcKnx 3agav;

3apaHua pasgena (20.3.3) pekoMeHOYTCA K MCMOMNb30BaHUIO MpU NPOBEAEHUN OMArHOCTUYECKMX
paboT C Lienblo OLEHKM OCTaTOUYHbIX 3HaHWI MO pe3yfbTaTtaM OCBOEHUS JaHHON UCLUNIIMHDI



