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YTBEPXOAKO
3aBegyowmm kacegpomn
. MO 3BM
4 Abpamos . B.
21.06.2021 .

PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.0.14 CucrtemMHas nHxxeHepus

1. Kog u HaumeHoBaHMe HanpaBreHUs NoAroTOBKU/cneunanbHOCTU:

02.04.02 dyHaamMmeHTanbHas nHpopmMaTuka n MH(popMaLMOHHbIE TEXHOSOrnun

2
3

. Mpodunb noaroroBku/cneymnannsauma: Bce npodunm

. KBa.ﬂVI(*)MKaLIVISl BbINYCKHUKA: MarncTtp

4. dopma ob6y4eHUs: o4yHas

5
6

. Kacbenpa, oTBevarowas 3a peanusauyuio aucuunnmHol: MO 3BM

. CoctaButenu nporpammsl: JlaBnuHckas O. 0., K.T.H.

N

. PekomeHpgoBaHa: HMC dakynbTteTa —npoTtokon Nel10 15.06.2021

(HaumeHogaHue pekoMeHOyrwel cmpykmypsl, dama, HOMep MPOMoKona,

ommemku 0O rpodsieHUU 8HOCSMCS 8PYYHYHO)

. Y4eOHbIM rog: 2021-2022 CemecTp: 3



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

- opmuposaHue y MazsucmpaHmos uesiocmHo20 npedcmassieHuss 0 cucmemMHoU
UHXEHepuu, Kak MexoucuyurnnuHapHou obracmu mexHUYECKUX HayK, cocpedomoyeHHoU Ha
npobrniemax  co30aHuUs  3QPHEKMUBHbIX,  KOMI/IEKCHbIX  cUCMEM,  MpPU200HbIX  Ons
y008/1I€EMBOPEHUST YCMAaHOBIEHHbIX HYXO;

- opmuposaHue KomrnemeHuuli 8 obnacmu CUCMEMHOU UHXEHepuu Ha OCHO8e
U3y4yeHuUsi COBOKyrnHocmu Memodos, rpoueccoe U cmaHOapmos, obecrnedyusarouux
nnaHupogaHue U 3EKMUBHY0 peanu3ayuro MOIHO20 XU3HEHHO20 Yukia cucmem u
rpoepamMMHbIX cpedcma.

3adayu y4ebHoU OucyunuHbI:

OesnadeHue 3HaHUSIMU U O0CMUXXeHUe NMOHUMAaHUS:

e yenel u 3ada4y cucmemMHOU UHXEHepuu, KaK KOMIIEeKCHOU OuCcyuUnuHsbl,
obecrniequsarowieli ycrieWHyro peanu3ayuro KOJIeKMUBHbIX ycunuld no ¢hopMupogaHuro u
ocywecmerneHuto Habopa npoueccos, Heobxodumbix Orid oCMpPOeHUsi cucmeMbl 8 ee
passumuu;

e POJIU U Mecma CUCMEMHO20 UHXEHepa 8 rpouecce co30aHuUsl CII0XKHbIX CUCMEM;

e OCHOBHbIX CUCMEMHbIX KOHUENUUU 8 UX C8513U C r10J/I0XKEHUSIMU OCHOB0r0o1a2arouux
cmaHOapmos 8 obriacmu cucmeMHOU U rpo2paMMHOU UHXEeHepuu;

e yernedl, 3a0ay u opaaHusayuu pabom no cmaHdapmu3ayuu 8 obracmu cucmemHoU
U rnpozpamMmMHOU UHXEeHepuU;

e Ha3HayeHuss U peKoMmeHOauull [0 [PUMEHEHUK OCHOBHbLIX HOPMamuBHbIX
OOKymMeHmMo8 8 obriacmu cucmemMHOU U rpo2paMMHOU UHXEeHepuu, Ha rnpumepe oguyuarbHbIX
U ghakmuyeckux cmaHOapmos;

e xapakmepucmuKk U 0cobeHHocmell Mpakmu4yeckKko2o [PUMEHEHUST [POUEeCcCo8
JKU3HEHHO20 UUK/la cucmem U npoepaMMHbIXx cpedcme Ha ripumepe cmaHdapmos epynnbi MCO
15288 u UCO 12207;

e ipobniembl NPUHIMUS peweHul npu co30aHuU CrI0XKHbIX cucmem;

e co8peMeHHbIX M0OX0008 K peanusayuu MexHUYeCKUX rnpoyeccos XU3HeHHo20 UUKsa
cucmem, 8 riepsyro o4epedb, npouecca nPoOeKmMuUpPo8aHUsi apXumeKmypabl.

10. MecTo yyebHOM AncuMNuHbI B cTpyKType OOI:

HucyunnuHa exodum 8 obsisamerbHyt0 Yacmb brioka b1.

Tpebyemcs npedsapumersnibHOE 3HaHUe meopuu CcucmeM U CUCMeMHO20 aHarnusa,
OUCKPEMHbIX U B8epOosIMHOCMHbIX Mooenel, modenel u MemoOo8 [PUHAMUS peuweHul,
adMuHUCMpUpPoBaHUsi UHGhOPMaUUOHHbIX CUCMEM, MPOEKMHO20 MEHEOXMEHMA.

[Mpedwecmesyem OucuunnuHam: «CoBpPEMEHHbIE Meopuu U MEeXHOI02uU passumus
nuyHocmuy, «Mamemamuyeckoe modenupogaHue buosioaudeckux U 6GUOMEXHO02UYECKUX
06beKkmos»



11. MnaHupyembie pe3ynbTaTbl 00y4YeHUA MO AucuMnnuHe/mMoaynio (3HaHUA, YMEHUA,
HaBblK1), COOTHECEHHbIe C NMMaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenibHOMU
nporpamMmbl (KOMNEeTEHLUAMMN) U MHAUKATOPaMMU UX AOCTUXKEHUA:

Kopn HasBaHue Koga(bl) MHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMEeTEeHL MM
Orl1K- Bnapeet 3HaTb:
4 Croco6en npyHUMnamm céopa | METOAOMOMI0 YNPaBMeHUs! XU3HEHHbIM LVKIOM
W aHanusa CIOXHbIX knbepdunanyeckmx "
onTMMarbHbIM
WMHopmaLum, MH(OPMALIMOHHBLIX cucTeM, MeToabl cbopa u
obpaszom OriK-4.1
co3faHus aHanmMsa  MHopMauum NS BbISIBNEHUs
KOMBUHMpOBaATL o
MH(OPMALIMOHHBLIX | TpeboBaHWUM 3aUHTEPECOBAHHLIX CTOPOH.
cyliecTByloLmne .
CUCTEM Ha cTagusix | YMeTb:
MHOPMaLIMOHHO-
KOM- XKM3HEHHOIO LUMKNA. | NMPUMEHATb  KOMOMHauM  MHAOPMAaLMOHHO-
KOMMYHWKALMOHHbIX TEXHOJOorMM "
MYHUKaLMOHHbIE Ocywectanser y .
ynpasreHune WHCTPYMEHTanbHbIX CpeacTB Anis  aHanuaa,
TEXHOMNormMn Ans
eWeHNS 338 B OriK-4.2 npoekTamm NPOEKTUPOBaHWs, pa3paboTku, BepuduKkaummn u
P oGnacTu MH(OPMALIMOHHBIX | Banugauuyn CrOXHbIX  KOMMIEKCHbIX  CUCTEM,
. cocTaBneHus naketa CONPOBOANTENbHbIX
MpocheccuoHaneHo A FveTy OOKYMEHTOB Ha KaXKgoMm aTar?e )lfll/ISHeHHOFO
1 0eaTenbHOCTH C Hann3vipyer v y
yueTom WHTEepnpeTupyet LMKIa CUCTEMBI.
TpeGoBaHuil MHGOPMaLMOHHble | BrnageTtb: npakTukamy CUCTEMHOW WHXEHepuu,
. -4, Bknovass MBSE noaxo M a3blk  SysML,
MHOPMALIMOHHOV OriK-4.3 CUCTEMbI. axon y
6e30NaCHOCTH cpencTBamm aBTOMaTU3MPOBaAHHOIO
NPOEKTUPOBaHWS, MOLENMPOBAHUSA Ha YPOBHE
CAE-cuctem
MKB- oToBUT 3HaTb:
4 nyénukauum no | cTaHgapTbl, HOPMATMBHBLIE U pPacnopsAnTENbHbIX
pesynbTaram OOKYMEHThbI, obecneuymBaroliMe [OrOBOPHYIO,
MKB- paboTbl B OpMe | OpraHM3aLVOHHO-YMPaBIEHYECKYD,  MPOEKTHO-
4.1, TEe3MCOB [OKNadoB, | yNpaBrneH4YecKyo n TEeXHONOrMYecKu-
KpaTKMX COOBLLEHWI | ynpaBneHYeckyo 4esTenbHOCTb U peanusytolme
N Hay4HbIX cTaTen B | NPOUIb CUCTEMHOW UHXEHEPUN.
Hay4HbIX U3gaHuaX. | YMeTb:
v CoctaBnate cneuudpmkaumm TpeboBaHun Ha
CnocobeH PEACTaBNACT 6 a3pike  UML, cneumdwukaumm apxutektyp cC
npeacraenAaATb pesynerarbl paboThl | nheneHnem ssbika ArchiMate , cocTaBnsiTh
Hay4HO- B YCTHOW (popme Ha OTYETHYIO MPOEKTHYID U TEXHOSIOTMYECKYHO
TeXHu4eckne pycckom " nokymeHTaumioo ¢ yuyeTom  3apyBexHoro u
pesynbTathbl @HITIMMCKOM AI3bIKE C | rayecTBEHHOMO OMbITA.
I'IpOCbeCCI/IOHaJ'IbHO VICI'IOJ'IbsoBaI:WIeM Bnaﬂ'eTb:
My coobLiecTsy KB npeseHTaunm Ha | q3bikamu OHTONOrNK TEXHUYECKOMN
- Hay4HbIX (MHbOPMALIMOHHOI) NpeaMeTHOM obnacTy
4.2. ceMunHapax,
KOH(pbepeHLmax

pasnM4HOro YpPOBHS
wwnn B pamkax
anckyccui Ha
Hay4HbIX  (Hay4HoO-
NpaKkTU4EeCKmX)
MEpPONPUATHUSX.

12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmeuu ¢ y4e6HbIM AaHOM) —

5/180.

Pdopma NpoOMeXYTOHUHON aTTeCTaLMUU(3avem/sKk3ameH) IK3AMEH




13. TpyAOeMKOCTb No Bugam y4e6Hon paboThbl

LIVKIMOM CUCTEM

CTpyKTypa XN3HEHHOTO LIMKNa CUCTEMBI U €€ BbIGOp.
OnucaHue XU3HEHHOro Lukna.

TpyaoemMKoCTb
Bug yuebHol paboTbl Bcero Mo cemectpam
3
AyOMTOPHbIE 3aHATUA 48 48
nekuum 32 32
B TOM yucne: npakTuyeckme - -
naboparopHble 16 16
CamocTtosaTensHas paborta 96 96
B TOM 4mncne: kypcoBasi pabota (npoekT) - -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(ok3ameH — 36 vac.)
UToro: 180 180
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peanusa
11056: 1
paszgena
auc-
LUTJIUH
HaumeHoBaHune pasgena bl C
CopepxaHve pasgena aMCunnimvHbl
ANCUUNNNHBI IOMOIIb
10 OH-
JIakH-
Kypca,
JYMK *
1. Jlekuum
11 BBegeHue B cucteMHyto OucumnnuHa cMcTeMHOM NHXEHepumn 1 porb CUCTEMHOTO
WHXXEHepUIo WHXeHepa.
McTopus BO3HUKHOBEHUS OUCLMMNIIUHLI, €e OTindYue ot
WHXeHepun no cneymanbHOCTAM, CUCTEMOTEXHUKN U
WHXXEHEPHOro MeEHeKMEHTA. |
CBs3b 1 OTNMYNA CUCTEMHON UHXEHEPUU, UHXUHUPUHTA U N
Hay4HbIX UCCrefOoBaHUN. Q
CB43b C NpOrpamMmMHON UHXKEHEPUEN. Q
CraHgapTbl CUCTEMHOWN NHXEHepuK, B TOM vncne EIA-632 !
Knaccudpukauusa cuctem §
1.2 CucteMHbIN noaxoa u lNoHAaTue cnctemsbl. Bxoa, BbIXoA, LENb, MACCUS, OXXUAAEMbIN % :E*T
CUCTEMHOE MbILLIIEHNE pesynbTar. T B
DYHKLMA U KOHCTPYKLUMS. MexaHn3m, apxXuTekTypa, 5 g
MOAYITbHOCTb =g
CUCTEMBI. =
LleneBble n obecneuynBatoLLme CUCTEMBI. ; E
CnoxHocTb cucTembl. ArpermposaHue 1 cTpatudukaLms o 2
Xonapxun. 5 2
CuctemHoe MbllneHne. KOHTPUHTYUTUBHOCTb CUCTEMHOIO 5 =
nogxoaa. -
Moaxoabl CUCTEMHOWN UHXEHEPUN. & §
7
1.3 YnpasneHne XU3HeHHbIM MNoaxoa XM3HEHHOro LMKna. >§ 5
o x

TunoBble BapUaHTbl XKN3HEHHOIO LiMKINa pa3HblX CUCTEM.



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

CTangapTbl NPOLECCOB XXM3HEHHOIO LIMKNa CUCTEM
MeToabl ynpaBneHusi Xn3HeHHbIM Uuknom, ctaHgapt SPEM 2
CucTtembl ynpaBneHus XXM3HEHHbIM LIMKITOM CIIOXHBIX CUCTEM

1.4

MpaKTKkn cUCcTEMHON
WHXeHepun

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

CUCTEMHOIO MHXEeHepa 1 CBA3aHHasi C HUMK Kraccudukauust
NPaKkTWK XXNM3HEHHOIO LMKIa.

«opbaTtas gnarpamma v CBA3b MPaKTUK XXM3HEHHOTO LMKNa C
pas3BopayvBaloLLMMCS BO BPEMEHU

npoekToM. Pasnnyne mexay npaktukamm u ctagmsamm
XWU3HEHHOrO LmKna.

dopmat TMNoBoro onvcaxHus npaktukm (ISO 24774): HasBaHue,
HasHayeHwue, pesynbTaTthbl, 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 normn4yeckomn apXUTEKTYpBblI,
TpeboBaHna U3NYECKON apXUTEKTYpbl, HedYHKLUUOHAarbHbIE
TpebosaHnsa. Metogq VORD. TpaccupoBka TpeboBaHun. 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
hopmMynupoBkn TpebOoBaHWSA, CUHTAKCUC W KPUTEPUU OLIEHKU
kayecTBa TpeboBaHusa. Cneundukaumm TpeboBaHn.
Pa3paboTka 1 ncnonb3oBaHue TpeboBaHWI B )XKU3HEHHOM
LuKne cuctemsl (Ha npumepe V-

Avnarpammel). TpaccupoBka TpeboBaHMIM K pedynbtatam
BepudpuKaLmMmn 1 Banuaaumn.

[okasaTenbCcTBa NPUEMNEMOCTU PUCKOB HEBLIMOSTHEHMS
TpeboBaHu Npy nepecMoTpax BblaeneHns

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

WNHcTpyMeHTanbHble cpeacTBa ynpasrneHus TpeboBaHnsamu.

1.6

ApXunTekTypHoe
NPOEKTMPOBAHNE U
MogenupoBaHue

[MoHATME  apXWUTEKTYpbl U WHXEHEepUUM  apXUTEKTYpbl.
Jlornyeckas apxutektypa n dusmyeckasa apxutektypa B ISO
15288

TpeboBaHuA K apxMTEKTYpHOMY onucaHuto no Bepcum ISO
42010 (cooTBETCTBUE ONMUCAHUI

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

U MeToda onucaHuh, HeobxoaMmocTb cneuudumkalmm metoga
onncaHun). ckM3Hoe npoekTupoBaHue.MBSE -
nopoXxaaroLime MoOenu B apXMTEKTYPHbLIX 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
NPOMbILNEHHbIX oHTonorun (ISO 15926 ons HenpepbiBHbIX
nponseofcTs, 1ISO 18269/PSL ana npoueccos, ISO 16739/BIM
ans

CTPOUTENBLCTBA, OTEYECTBEHHbIE NPAKTUKM)




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

1.8 YnpaBneHne kKa4ecTtBOM CraHgapTbl KayecTBa, MOAENW, METOAbl, KPUTEPUM OLIEHKM
KayecTBa CUCTEM Ha KaxdoM 3Tane >XM3HEHHOro Luukna.
TexHonormm Kka4ecTBEHHOro ynpasreHus npoektamu: Angile un
Scrum. OueHKa p1cka, MeToabl pacyeTa HageXXHOCTM CUCTEM.
1.9 VHxXeHepusa 3HaHUI MaTtemaTtnyeckne mogenu, metogpl, TPU3 kak dyHaameHT

CUCTEMHOIo noaxoda K pa3pa60TKe CITOXHbIX KOMMJIEKCHbIX
CUCTEM. LlVI(prBble OBOWHUKKN, TEXHOSOormm NCKYCCTBEHHOIO
WHTENNEeKTa. nepCI'IeKTI/IBHbIe TEXHONOIrMn peann3aunmn
CIOXHbIX CUCTEM

2. NpaKkTn4yeckme 3aHATUA

3. JlabopaTopHble 3aHATUA

3.1 Pasgen 2.CuctemHbin CuctemHbln aHanu3. BblgeneHne cucTteMbl U3 BHELLHEWN
noaxon U CUCTEMHOE cpeabl, 0603HaYeHne rpaHuL, CUCTEMbI, BHELLHErO OKPY>KEeHUS,
MblLLIEHNE onpegeneHne  CTEMKXONAepoB,  oOnpeferneHne  BXOAOB,

BbIXOJOB, &N CUCTEMbI, MUCCUM U OXUO3AEeMbIX pe3ynbTaToB

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

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

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

3.4 Pasgen 6. ApxutekTypHoe Asbik ArchiMate. Paspabotka uHdopmaumoHHoOW Moaenun B
NpoeKTupoBaHue 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 (cbyHKUMOHaNbHOE TeCTUpoBaHue).
CocTtaBneHve pokymeHTa O kayectBe B cpepe Confluence
(Jura)

3.6.2 YnpaBneHue pucKkamu.
MocTtpoeHune kyba pnCKoB.

MeToabl CHWXeHusI PUCKOB.

3.6.3.MMpakTurkn yrnpaBneHus. 3HakomctBO Cc  Agile,
dpermBOpKOM Scrum
13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buabl 3aHATWI (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMOCTOSTENbHAS
n/n (pasgena) gucumnnuHel | Jlekumu JlabopaTopHbie paGorta 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 YnpaBneHne ka4ecTsoM 4 6 12 22

9 NHxxeHepusa 3HaHun 4 0 16 20

Wtoro: 32 16 96 144

14. MeToaun4yeckue yKkasaHus ans oby4yaroLmxcsi N0 OCBOEHUIO AUCLIMNIIUHDbI

N3y4eHne ancumnimnHbl pEKOMEHOYEeTCA HayaTb C O3HAKOMIEHUs ¢ paboyer nporpaMmmon
ANCLUMNIIMHBI, ee CTPYKTYpOW U coaepxaHnem pasgenoB (Tem), TpeboBaHMiA K Tekylen u
NPOMEXYTOYHOW aTTecTaunn, 3aTeM 03HaKOMUTLCS C MepeYHEM pekKoMeHayeMOn NuTepaTypbl.

OucumnnmHa «CuctemMHas WHXeHepusa» COCTOMT M3 CBA3aHHbIX Mexay cobow Tewm,
obecneunBaloLLmx nocrnegoBaTenbHoe U3yyeHne maTepmana v BelpaboTKy YMEHUS NMPUMEHSATb
NonyYeHHble 3HaAHUS.

OByyeHne nNo gucumninHe OCyLLEeCTBNAETCA B CreayoLwmx popmax:

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

2. camocTodaTernbHaa paboTa ctygeHTa (modzomoeka K nekyusMm, rnabopamopHbIM
pabomam, rnpomMexxymo4yHOMY mecmupOo8aHUto, K 3K3aMeHY)

Y4yebHbI MaTepuan CTPYKTYpUpOBaH W U3ydeHWe AUCLMNIMHBI NPOU3BOAUTCA B
TemMaTMyeckon nocnegoBaTenbHOCcTU. [lo  Kaxgon Teme npefyCMOTPEHbl  NeKkuun U
CaMoOCTOATENbHOE WU3ydeHMe MaTtepuana, 4acTb TeM npegycMmaTpmBaeT  BbIMOSTHEHUE
nabopaTopHbIX paboT.

CamocTosaTenbHasa pabota ob6yyatoLwmxcs BKITIOYAET TEKYLLYHO U TBOPYECKYIO NPoBnemMHo-
OPUEHTUPOBAHHYK CaMOCTOSTENbHYHO paboTy.

Tekywas camocTtosTenbHas pabota BkryaeT paboTy € NEKUMOHHbIM MaTepuanom,
nouck n o63op nuTepaTtypbl U 3MEKTPOHHbIX WUCTOYHWKOB WHOpMaLMM NO UHANBMAOYANbHO
3ajaHHoM npobrnematvke Kypca; W3yYeHue TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO
npopaboTKy; NoAroTOBKYy K labopaTopHbIM paboTam; NOAroTOBKY K 9K3aMeEHY.

TBOpYeckass YyacTb CaMOCTOSTENbHOW paboThbl BKMAOYAET MccrneaoBaTenbCkylo paboTy u
yyacTMe B Hay4HbIX W Hay4yHO-MPAKTUYECKUX KOHPEPEHUMHAX, CEeMMHapax W onvMmnuagax;
aHanu3 HaydHblX nNyGnukaumi no 3apaHee onpegeneHHon Teme, MepeBod cTaTen Mo
CUCTEMHON MHXEHEPUM C MHOCTPaAHHbIX A3blKOB, 0630p 3apybeXHOro M pOCCUMICKOro onbiTa
NPUMEHEHNA NPAKTUK CUCTEMHOW WHXEHEepUW npu peanumsaumm CrOoXHbIX TEXHUYECKUX W
MH(POPMAaLNOHHbBIX MPOEKTOB.

Mpn mcnonb3oBaHMM OUCTAHUMOHHBLIX 0Opa3oBaTeNbHbIX TEXHOMOMMA M 3NEKTPOHHOMO
o0y4yeHns BbINONHATL BCE YyKasaHua npenogasatenenm no pabore Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOoAKMYaTbea K online-3aHATnsAM, cobniogatb pekoMeHaaumm no opraHnsaumm
CaMOCTOATENbHON paboThl
15. lMepeyeHb OCHOBHOW W AONOSIHUTENILHOW nUTEpPaTypbl, PEeCYpCOB MWHTEpPHeT,

HeobOXoaUMbIX O OCBOEHUSI ANCUMUNIIUHBI (Crucok numepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKOS)

a) OCHOBHag nuTeparypa:

Ne n/n NcTouHuK

CuctemHas nHxeHepus. MNMpuHumnel n npaktuka / A. Kocsikos, Ceut H. Yuneam, Cenmyp [x.
Camioanb, bumep M. CtuseH ; nepeoa A. A. CninHknH. — Capartos : lNMpodobpasoBaHue, 2017.
1. | — 624 c. — ISBN 978-5-4488-0042-9. — TeKCT : 3NEKTPOHHbIN // DNEKTPOHHO-6UbnNnoTeyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/64063.html (qata obpalueHus:
06.12.2020). — Pexxvm goctyna: Ans aBTopusmp. nonb3oBartenen

Meeposu4, M. L. CucteMHoe MbiwneHue: opMmmnpoBaHme n pa3suTtue : yiebHoe nocobue / M.
U. Meeposuy, J1. V. WparmHa. — Mocksa : COJIOH-IMpecc, 2019. — 276 ¢. — ISBN 978-5-

2. | 91359-332-0. — TeKCT : 9aNeKTPOHHbIN // DNeKkTpoHHO-6nbnnoteyHas cuctema IPR BOOKS :
[canT]. — URL: http://www.iprbookshop.ru/94937 .html (gata obpaweHus: 06.12.2020). — Pexum
JocTyna: ons aBsTopuaup. Nonb3oBaTtenemn

3 NoycoH Maponba «bagy». MNyTewecTtBme no cuctemHomy naHgwadpty.\lNep.Ha pyc.43.

" | B.K.batoBpnH — U3g-so: OAMK lNpecc. —2014. — C.419.

0) pononHUTEeNnbHasa nuTeparypa:
[ Nen/n | McTouHMK




Yepmkosea, E. A. lporpammHas wHxXeHepusi. BusyanbHoe MogenupoBaHve MporpaMmHbIX
cuctem @ ydyebHuk ana BysoB/ E. A.YepTkoBa. — 2-e wusg., ucnp. u gon. — Mocksa :
NsapatenbctBo KOpaint, 2020. — 147 c. — (Bbiclwee obpasoBaHue). — ISBN 978-5-534-09172-
4, — TekcT : anekTpoHHbi // ABC KpanTt [canTt]. — URL: https://urait.ru/bcode/452749 (naTa
obpauenuns: 06.12.2020).

Cwunny, B. A. Teopusi cuctemM M CUCTEMHLIN aHanu3 : ydebHoe nocobue / B. A. Cunny, M. T1.
Cvnmdy. — Tomck : TOMCKMA TOCyOapCTBEHHbI YHUBEPCUMTET CUCTEM YNpaBleHUs U
paguoanekTpoHunkn, 2011. — 276 c. — ISBN 2227-8397. — TeKCT : 93NEKTPOHHbIA [/
OneKTpoHHO-6nbnNuoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/13987.html (gata obpaweHus: 06.12.2020). — Pexum goctyna: ang
aBTOPM3Mp. Nonb3oBaTenemn

Jlaspuwesa, E. M. TlporpammHas unxeHepusi. Mapagurmel, TexHonorum u CASE-cpeacTea :
yyebHuk ang Bysos / E. M. NNaBpuwesa. — 2-e usg., ucnp. — Mocksa : Mspgatensctso HOpawr,
2020. — 280c.— (Boicwee 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 WHXeHepa-KoOHCTpyKTopa : y4yebHoe nocobue ans
By3oB / A. Il. VcaeB [n gp.] ; nog pegakumen A. . icaeea, J1. B. INnoTtHukoea, H. . domumHa. —
2-e n3g., nepepab. n gon. — Mocksa : N3pgatensctBo Kpawnt, 2020. — 211 c. — (Bbicwee
obpaszoBaHune). — ISBN 978-5-534-05408-8. — TekcT : anekTpoHHbin // ABC KOpanT [canT]. —
URL.: https://urait.ru/bcode/454149 (gaTa obpauwieHus: 06.12.2020).

CuctemMbl ynpaBneHust TEXHOMOrMYECKUMMU npoueccaMum U MHPOPMALUOHHBIE TEXHOMOMMM :
yyebHoe nocobue ans BysoB/ B.B. TpoueHnko, B.K. ®egopos, A. . 3abyackun,
B. B. KomeHgaHTOoB. — 2-€ 13g., ucnp. n gon. — Mockea : UspaTtensctBo tOpant, 2020. —
136 c. — (Boicluee obpasoBaHue). — ISBN 978-5-534-09938-6. — TekcT : anekTpoHHbIn // ABC
KOpauT [canT]. — URL: https://urait.ru/bcode/454172 (gaTta obpaweHus: 06.12.2020).

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

10.

pekyn, B. V. TpoekTupoBaHne MHHOPMAaLMOHHbIX CUCTEM : Y4eOHUK 1 NpaKTUKyM Ansi By30B /
B. W. I'pekyn, H. J1. KopoBkuHa, I. A. JleBouyknHa. — Mocksa : N3gaTtenbctBo tOpawnT, 2020. —
385 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-9916-8764-5. — TekcT : anekTpoHHbIn // ABC
KOpawt [canT]. — URL: https://urait.ru/bcode/450997 (aata obpawieHus: 06.12.2020).

11.

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

12.

CnuBak, B. A. YnpaBneHue uamMeHeHusMU : y4yebHuk ans Bysos/ B. A. CnmeBak. — Mocksa :
NspatenbctBo KOpant, 2020. — 357 ¢. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-03358-
8. — TekcT : anekTpoHHbIn // OBC HOpanT [canT]. — URL: https://urait.ru/bcode/450462 (nata
obpaweHus: 06.12.2020).

13.

Yekmapes, A.B. VYnpaeneHne WT-npoektamn 1 npoueccamu: Yy4eOHMK Ans By30B /
A. B. YekmapeB. — MockBa: MWspatenbctBo HOpant, 2020.— 228c.— (Bbicwee
obpaszoBaHue). — ISBN 978-5-534-11191-0. — TekcT : anekTpoHHbin // BC KOpanT [canT]. —
URL: https://urait.ru/bcode/455189 (gaTta obpaiieHus: 06.12.2020).

14.

MpoBopoB, A. B. TexHunyeckoe TBOpYeCTBO : y4ebHoe nocobue ans sy3os / A. B. poBopos. —
2-e un3g. — MockBa : UspatenbctBo KOpawnt, 2020 ; Apocnaenb : M3gat. gom AlTY. —
423 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-12681-5 (M3patenbctBo HOpanT). —
ISBN 978-5-9914-0398-6 (N3paT. pom AlTY). — TekcT : anekTpoHHbii // ABC OpawnT [canT]. —
URL: https://urait.ru/bcode/448356 (gaTta obpawieHus: 06.12.2020).

15.

Bobposckun, Cepren Wropesuy. [MporpamMmmHasi uHxeHepusi : TexHonorum [leHTaroHa Ha
cnyxb6e poccurickux nporpammucTtoB / C.N. Bobposckun .— CI16. : MNutep, 2003 .— 219,[2] c. :
un .— ISBN 5-318-00103-3.

16.

Commepsunn, NaH. NuxeHepusa nporpammHoro obecnedexuns / MaH Commepsunn ; MNep. ¢ aHmn.
n peq. A.A. MuHbko .— 6-e nsg. — M. : Bunbamc, 2002 .— 623 c. : un. — lMapan. TuT. n. aHrn.
— ISBN 5-8459-0330-0 : 265.00.

17.

JNledoduHryann, OuH. MpuHumnel paboTbl ¢ TpeboBaHUAMM K MporpaMmMHOMY OOecneyeHuto :
YHucuuupoBaHHbii noaxoa / AvH Neddunryann, OoH Yugpur ; Mpeawncn. 3. WoppaHa; MNep. ¢
aHrn. n peq. H.A. OpexoBoii .— M. n ap. : Bunbsimc, 2002 .— 445 c. : un. Tabn. — (Cepwusi KHWr
no 06bekTHbIM TexHonorusam) .— ISBN 5-8459-0275-4 : 261.00.



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

BatoespuH B.K. TonkoBbii cnoBapb NoO CUCTEMHOW W NporpammHon umHxeHepuun. — M.: MK
Mpecc. —2012r. — 280 c.
Wamne K. CuctemHas UHXXeHepus ans «YarHUKOB» /
«interface.rwiarticle/files/36389 72573873.PDF
B) UH(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 — OdpmumanbHbii canT: Pexnm goctyna —
SEBoK (sebokwiki.org)
23 | JlaBnnHckas O.K0. Kypc: CuctemHas unxeHepus 2020 (vsu.ru)
24 | SysML Open Source Project - What is SysML? Who created it?

18.

19.

16. MepeyeHb y4eOHO-meTOAMYECKOro obecneyvyeHuss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rocobusi, 3adayHuKu, MemoOu4YeCcKUe yKa3aHusi 0 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n McTOYHMK
1 JNaBnuHckasa O.HO. MeToamyeckne pekomeHaauum no BuINomnHeHUo nabopaTtopHbix paboT. Kypc:
CuctemHas nuxxenHepus 2020 (vsu.ru)

17. OGOpasoBaTesfibHble TEXHONOrMK, UCNONb3yeMble nNpu peanusauum y4eOHOMU
OUCLUMNNUHBLI, BKMOYaa AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NeKTpoHHoe oby4yeHue (J0), cmelwaHHOe OOyyYeHue):

AucumnnuHa peanuayeTcss C MPUMEHEHUEM 3JNEKTPOHHOrO O0y4YyeHUs W  AUCTAHUMOHHbIX
obpasoBaTtenbHbIX TeXHOMNoOrMn. [na opraHMsauun 3aHATUA  peKOMeHOOBaH OHManH-KypC
«CuctemHasa wuHxeHepus_2020 (vsu.ru)», pasMmelleHHbIM Ha nnatgopmMme JSNEeKTPOHHOro
yHuBepcuteTa BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpuBeaeHHbIe B N.15 B.

18. MaTepnanbHO-TEXHUYECKOE obecneyeHne QUCLUNIINHDI:

1. MynbTumeaumnHas nekuuoHHasa aygutopus (kopn. 1, aya. 433), paboyee MecTO
npenogasatensa [K Intel Pentium DualCore, wmynbTumegmnanpoektop Optoma EP780,
MUKPOOH, ayanocuctema. [ockm menosble 2 wrt., ctonbl 60 wTt., naskn 30 WT. gOCTyn K
doHaam y4ebHO-MeToANYECKOM [OOKYMEHTaUMW, SNEKTPOHHbIM OMBNMOTEYHBIM CUCTEMAaM,
BbIXoq B VIHTepHeT.

2. KomnbtoTepHbin knacc (kopn. 1, aya. 20) Kommytatop HP ProCurve 1400-24G,
Mynbtumegmanpoektop Acer x1161, MK Intel Core i3 4160 (3600) (14 wrt.), MK AMD Phenom Il
X4 (10 wr.), MK AMD Athlon 64 X2 (1 wT.). CneynannanpoBaHHas Mebenb; ctonbl 16 wWwr,
ctynba 20 wWwT., AOCTYNn K (poHOaM Yy4eOHO-MEeTOAMYECKOW [OKYMEHTaUUW, SNeKTPOHHbIM
OMBNMoTEeYHbIM CUCTEMaM, BbiXog B VIHTEpHeT.

19. ®oHA OUEHOYHbIX CpeaAcTB


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

©19.1 lNMepeyeHb KOMMNETEHLUUIN C YKazaHMeM 3TanoB (pOpMUPOBaHUA U
nnaHUpyeMbIX pe3ynbTaToB 00y4YeHusi

Ne HanmeHoBaHne KoMmnereHuuu HWHaukaTophl OueHoOYHbIE
pasgena JOCTHKEHUS cpeficTBa
AVNCUUNITNHDI KOMIIeTeHIIUH
1 BeeneHve B
CUCTEMHYIO
NHXXEHEPUIO NKB-4 1;;;;’:'
MKB -4.1
2 CucTeMHbIV noaxoa u KomneTeHTHOCTHO-
CUCTEMHOE MblLLNEHNE OpPNEHTUPOBAHHbIE
oK 3agaHus,
-4.1 TeCThl
OrK-4 OriK-4.2 3apgaHua gnga
nabopaTopHbIX
paboT
Occe
3 YnpaeneHve
JKM3HEHHBIM LIMKITOM
cuctem onK T
4.1 ecCTbl
OfK-4., NKB-4 OrK-4.2 Acce
Or1K-4.3
MKB-4.2.
4 MpakTWKn cMcTemMHom OrnkK-4.1 TecTbl
NHXeHepum OrK-4.2 3apaHusa onsa
OfK-4, TIKB-4 OriK-4.3 nabopaTopHbIX
MKB-4.2 pabot
Occe
5 UHxeHepus OlnkK-4.1 KomMneTeHTHOCTHO-
TpeGoBaHui OriK-4.2 OPUEHTUPOBAHHbIE
(I?IEBKjf 3apaHus,
- TeCTbl
Orl1K-4 , MKB-4 MKB-4.2 3apanus Ans
nabopaTopHbIX
paboT
Occe
6 ApXUTEKTYpPHOE OrK-4.2 KomneTeHTHOCTHO-
npoeKkTupoBaHne n OlK-4.3 OpUEHTUpPOBaHHbIE
mogenunpoBsaHue [MKB-4.2 3agaHus,
OMK-4 , MKB-4 TeCTH!
3agaHuna ong
nabopaTtopHbIX
paboT
Occe
7 OHTonorunyeckas OrllK-4.2 TecTbl
WHTerpaumsi AaHHbIX OrK-4.3 3agaHuna gna
OrK-4 , MKB-4 MNKB-4.2 nabopaTopHbIX
paboT

Occe




8 YnpasneHue OlK-4 , NMKB-4 OlnK-4.1 TecTbl
Ka4ecTBOM OrK-4.3 3agaHunsa gns
MKB-4.1 nabopaTopHbIX
paboT
Occe
9 HxxeHepust 3HaHWi OlK-4 , NMKB-4 OlK-4.2 TecTbl
OriK-4.3 Acce
MKB-4.2
[MpomexyToyHas aTTecTauns Bonpochl k
3K3aMeHy

*

B rpade «POC» B 006sa3aTENLHOM MOPSOKE NEPEYNCTIAIOTCS OLIEHOYHble CpeAcTBa TEKyLLen W
NPOMEXYTOYHOM aTTecTauun.

19.2 OnnucaHue KpuUTepyeB M LIKanbl OLeHUBaHUA KOMMNeTeHUMN (pe3ynbTaToB OOy4YeHus) npwm
NPOMEXYTOYHOM aTTecTauum

Mpumep:

Ona oueHuBaHMA pes3ynbTaToB 0Oy4YeHMs Ha 3SK3aMeHe WCMOoMb3YKTCA crepyllme nokasarenu
(8YHbI n3 19.1):

1. 3HaHve MeTOoaonorMM YNpaBieHNA >KU3HEHHBbIM LMKIOM  CROXHbBIX KMOepdusanyecknx u
MH(POPMAaLIMOHHbBIX cuCTEM, MeTogoB cbopa M aHanu3a WHdopMauum Ans BbiBreHus TpeboBaHui
3aMHTEpPEeCOBaHHbLIX CTOPOH.

2. yMeHue npUMEHSATb KOMOBWHAUMIO  MHAPOPMALNOHHO-KOMMYHUKAUMOHHBLIX  TEXHOMOTMA  1”
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKTMpoBaHus, pa3paboTky, Bepudmkaumm u Banugaunm
CMNOXHbIX KOMMSEKCHbIX CUCTEM, COCTaBfiEHMSI MakeTa COMNPOBOAUTESNbHBIX AOKYMEHTOB Ha KaXxgom
aTane >XW3HEeHHOro LUuKna CUCTEMBI.

3. BrageHne MnpakTMkaMyM CUCTEMHOM WHXeHepuu, Bkrtovas MBSE nogxog wn a3blk SysML,
cpeacTteaMy aBTOMaTU3MPOBAHHOMO NPOEKTUPOBaHUS, MoaenuposaHusa Ha yposHe CAE-cuctem

4. 3HaHMe CTaHdapTOB, HOPMATUBHbLIX W pPacnopsAUTENbHbIX AOKYMEHTOB, obecneynBaroLLmx
OOrOBOPHYI0,  OpPraHM3aumMOHHO-YMNPaBEHYECKYD, MPOEKTHO-YNPaBIEHYECKYD U TEeXHOSOMMYecKu-
yrnpaBreHYeCcKyto OeAaTeNbHOCTb U peanuayowmx npogusib CUCTEMHON UHXKEHEPUM.

5. ymeHue coctaBnaTb crneumdmkaumm tpeboBaHmii Ha a3bike UML, cneumdomkaumm apxuTekTyp ¢
npumeHeHneM sa3blka ArchiMate , cocTaBnAaTb OTYETHYIO MPOEKTHYIO U TEXHOMNOIMYECKYI0 JOKYMEHTaLMI0
C y4yeToM 3apybexxHOro 1 0TeHECTBEHHOrO OMbITa.

6. BrageHue a3blkaMu OHTONOMMN TEXHUYECKON (MHADOPMaLMOHHOW) NpeaMeTHOM obnactu

[Ona oueHuBaHua pe3ynbTatoB OOyYeHUA Ha 9K3aMeHe (3a4eTe C OLEHKOW) MChonb3yeTcs
4-6annbHas Wwana: «0TNINYHO», KXOPOLLUOY», «YOOBMETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.

CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLleHMBaHUSI pe3ynbTaTtoB 0by4YeHusl.

YpoBeHb
. chopmmupoBa
KpuTepumn oLeHnBaHusa KOMNeTEeHUUN HHOCTY LLkana oueHok
KOMNeTeHLU M
CdopmmpoBaHHble 3HaHuA MeTogonornm ynpaeneHuns | oebiweHHb! OmiruyHo

XWU3HEHHbIM  LMKINOM  CIOXHbIX  Kubepduanyeckux  u | U ypoeeHb
MHOPMALIMOHHBIX cUCTeM, MeTodoB cbopa wu  aHanusa
MHopMaumm ansa BblBNeHUs TpeboBaHWU 3aMHTEPECOBaHHbIX

CTOPOH.
CdopMUpoBaHHbie yMeHus NPUMEHSITb KOMGUHaUMIO
NHOPMALIMOHHO-KOMMYHUKALIMOHHbIX TEXHOMNOrMM "

WHCTPYMEHTanbHbIX CPEACTB AN aHanusa, NpoeKTUPOBaHuS,
pa3paboTkn,  BepudpvKauum U BanugaumMum  CROXHbIX
KOMMJIEKCHbIX CUCTEM, COCTaBlIEHUSI NaKeTa CONPOBOANTENbHbIX
JIOKYMEHTOB Ha Ka)Ka0M 3Tarne XM3HEeHHOro LnKna CUCTeMbI.




CdopmmpoBaHHble BfageHus npakTukamm CUCTEMHOM
nHxeHepumn, Bknovas MBSE nogxoq w  a3blk  SysML,
cpeacteamu aBTOMaTU3NPOBAHHOIO NPOEKTUPOBaHUS,
MogenupoBaHusa Ha ypoeHe CAE-cuctem

CdopmmpoBaHHble  3HaHUS  CTaHOapTOB, HOPMATUBHbLIX U

pacnopsanTenbHbIX [OKYMEHTOB, obecneunBaroLLmx
[AOrOBOPHYI0,  OpPraHU3aLMOHHO-YNPaBIEHYECKYD, MPOEKTHO-
ynpaBreH4yecKyto n TEXHONOMMYECKM-yrnpaBneHYecKyto

OeATenbHOCTb U peanusylowmx  nNpodurib  CUCTEMHOWN
UHXXEHEPUMN.

CdpopmumpoBaHHble yMeHUst AN cocTaBneHus cneumdukaumm
TpeboBaHmn Ha aAsbike UML, cneuudmkaumm apxmtektyp cC
npumeHeHnem A3blka ArchiMate, cocTtaBnsiTb OTYETHYHO
NMPOEKTHYID W TEXHOMOrMYecKytd [AOKYMEHTauMlo C Yy4eToMm
3apyBGeXXHOro N 0OTeYeCTBEHHOrO OnbITa.

CdopmurpoBaHHble BriageH st 93blkaMy OHTONOMMN TEXHUYECKON
(MHbopmaunoHHON) NpeaMeTHOM obnacTu

CdopmmpoBaHHbIe, HO coAepxallue OTAernbHble npobensl,
3HAHWUA  METOAONOrMM  YNpaBfeHUs  XKM3HEHHbIM  LIMKITOM
CMOXHbIX KNbepdpuanyecknx un MHAPOPMALMOHHBIX CUCTEM,
mMeTogoB cbopa M aHanu3a uHoOpMauun ANs BbISBAEHUS
TpeboBaHWI 3anHTEPECOBAHHbLIX CTOPOH.

CdopmumpoBaHHble, HO cogepXxalne oTaenbHble npobensl,
YMEHUS NPUMEHATb kKombuHaumo NHPOPMaLMOHHO-
KOMMYHUKALIMOHHbIX TEXHOMOMMIA N MHCTPYMEHTArbHbIX CPeaCTB
ONA aHanu3a, NPOeKTMpPOBaHMs, pa3paboTky, Bepudukaumm m
Banuaaumm CrOXHbIX KOMIMEKCHbIX CUCTEM, COCTaBMeHus
naketa COMpPOBOAUTESNbHbIX AOKYMEHTOB Ha KaXaom aTane
YXM3HEHHOTO LIMKIa CUCTEMBI.

CdopmurpoBaHHble, HO cogepXxalune oTaenbHble npobGensl,
BNafeHnsi NPaKTUKaMn CUCTEMHOW MHXeHepun, BkItovas MBSE
nogxoa wn a3blk SysML, cpeagctBamm aBTOMaTU3MPOBAHHOIO
NpPOeKTUPOBaHNA, MoaenupoBaHust Ha yposHe CAE-cuctem
CdopmurpoBaHHble, HO cogepalue oTAernbHble npobensl,
3HAHUA CTaHOApPTOB, HOPMATMBHbLIX W  pacnopsiAUTENbHbIX
OOKYMEHTOB, obecrneynBaoLmx 4OroBOPHY, OpraHM3aunoHHO-
yrnpaBneH4Yeckyo, NPOEKTHO-YNpaBneHYeCKyto n
TEXHOJTOrM4YECKM-yNpaBrieHYEeCKyo OEeATenbHOCTb n
peanuayoLwmx Nnpodunnb CUCTEMHON NHXEHEPUN.
CdopmumpoBaHHble, HO cogepXxalune oTaenbHble npobGensl,
YMEHVUS ONA cocTaBneHus cneuudukauum TpeboBaHun Ha
a3blke UML, cneumdumkauum apxuTekTyp ¢ NpuMeHeHneM A3blka
ArchiMate , COCTaBnATb OTYETHYHO NPOEKTHY0 n
TEXHOSOMMYECKYD [AOKYMEHTauuio C y4eToM 3apybexHoro u
OTEYEeCTBEHHOro onbiTa.

CdopmupoBaHHble, HO cogepxalne oThenbHble npobensl,
BnageHus A3blKaMK OHTONOrNN TEeXHNYECKOM
(MHdOpMaumoHHOM) NpegMeTHON obnacTtu

Basosbil
YPOBEHb

Xopouwio

He nonHble 3HaHWA MEeTOAONOrMU YyNpaBfeHUs XXU3HEHHbIM
LUMKITIOM  CHOXHbIX Knbepduandyecknx u MHAPOPMAaLMNOHHbBIX
cuctem, MetogoB cbopa W aHanmsa  uHopmMaumm - gns
BbIsIBNIEHMSI TPEOOBaAHUIN 3aUHTEPECOBAHHbIX CTOPOH.

YacTmyHo CcPOpPMUMPOBaHHbIE  YMEHUA ANa  NPUMEHEHUs
KOMBUHaUM MHPOPMALMOHHO-KOMMYHMUKALMOHHBLIX TEXHOMOIMN
N MHCTPYMEHTasbHbIX CPEeACTB ANs aHanmsa, NPOeKTUPOBaHMUS,

lNopozosnbiti
YPOB€EHb

Ydoenemeopume
JIbHO




pa3paboTku, Bepudmkalmm 7] Banugauum CIOXHbIX
KOMMMEKCHbIX CUCTEM, COCTaBNEHMS NaKeTa CONPOBOAUTENbHbIX
OOKYMEHTOB Ha KaXKQOoM 3Tane >XM3HEHHOro LUyKna CUCTEMBI.

He poctatodyHo nonHoe BnageHue rnpakTUKamMu CUCTEMHOW
nHxxeHepum, Bktovas MBSE nogxog n a3bik SysML, cpeactsa
aBTOMaTM3MPOBAHHOIO MNPOEKTMPOBAHUS, MOAENUPOBaHUS Ha
ypoBHe CAE-cucrem

He nonHocTblo chopMMpOBaHHbIE  3HAHWSA  CTaHAApTOB,

HOPMaTUBHbIX n pacnopsianTenbHbIX [OKYMEHTOB,
obecneymBatoLLmX [IOrOBOPHY!O, OpraHM3aLMoHHO-
ynpaBreH4YeckyHo, NPOEKTHO-YNPaBIIEHYECKYHO n
TEXHONOrMYeCKU-yrnpaBneHYecKyto AeATenbHOCTb n

peanuayloLmnx Npogusib CUCTEMHON UHXEHepUU.

YHacTMyHO copMMpPOBaHHbIE YMEHUS [ONns  COCTaBfieHUs
cneundukaumm TpeboBaHun Ha a3bike UML, cneumdmkaumm
apxuTeKTyp C npumeHeHuem sa3blka ArchiMate , He nonHocTblO
chopMnpOBaHHbIE  YMEHWA MO  COCTaBfIEHUIO  OTYETHOM
NMPOEKTHOM U TEeXHOSMOMMYEeCKON [OOKYMEHTauuMmM C y4yeToMm
3apy6GeXXHOro N 0TEe4ECTBEHHOrO OnbITa.

YchnewHoe, HO He MOMHOe BrageHue 43blkaMmu OHTONOrMu
TEXHNYECKOW (MHOPMAaLUMOHHON) NpeaMeTHON obnactu

®parmeHTapHble 3HaHuA nnu OTCyTCTBUE 3HaHUWN. — Heydoenemsopu
®parmeHTapHble  yMeHus WNn  OTCYTCTBME  YMEHUN. meJsibHO
®parmeHTapHble HABbIKM WX OTCYTCTBME HABbIKOB

19.3 TunoBble KOHTPOJbHbIE 3adaHuUA WU UHbIe MaTepuanbl, Heob6xoauMble ANA OLEHKU
3HaHUA, yMeHMI?I, HaBblIKOB U (VIHM) onbiTa AeATerNIbHOCTU, XapaKtepusywuwume ITanbl
(*)OpMVIpOBaHMH KOMMeTeHUnn B npouecce ocBoeHuA oGpasoBaTeanoﬁ nporpamMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHY:

1. IMCITNIIINHA CUCTEMHON HHXESHEPHH, €€ OTIMYHS OT HHXKEHEPUH T10 CTICIHATIBHOCTSIM U HHXCHEPHOTO MEHEPKMEHTA.

2. Pomp CHCTEMHOTO WH)XEHEpa, OTJIMYMSA CHCTEMHOTO HHXEHEpa OT IPOESKTHOTO MeEHe[kKepa M HHXKEHEPOB IO
CHEUaIbHOCTSIM.

3. CBs3b ¥ OTJIMYUS CUCTEMHON MH)KEHEPUH, HHKEHEPUHU U HayUHbIX UccieoBaHuil. CBs3b ¢ IPOrpaMMHOM HHXEHEepueH.

4. KOHTPUHTYUTHBHOCTh CHCTEMHOTO nojxoja. [lonsaTtue cucremMsl. 3auHTEpecOBaHHbIC CTOPOHBI. DYHKIUS M KOHCTPYKIIMS.
Jluarpamma-ramOyprep.

5. MexaHu3M, apXUTEKTypa, MOJYIEHOCTb CHCTEMBI.

6. Xomapxuu. LleneBbie n oOecreunBaroie CUCTEMBI, CHCTEMBI B SKCILUTyaTaIl[HOHHOHN cpejie.

7. IToHsITHE KU3HEHHOTO MUKJIA. YTIPaBIeHUE )KU3ZHEHHBIM IHKJIOM, ocobeHHocT PLM-cuctem.

8. JXKu3HeHHBI IMKJI C TOYKM 3PEHUS CHCTEMHOTO HHKEHepa, NMPOEKTHOTO MEHeKepa, WH)KeHepa IO CHEeIHaIbHOCTH.
B3auMoCBs3b CUCTEMHON MHKEHEPUU U IPOIPAMMHON HHKEHEPUU.

9. Buzp! )KU3HEHHBIX IUKII0B. DPOpPMaIM3MBI IPEICTABICHHS KU3HEHHOTO LIUKIIA.

10. Tuns! 1 pazHOoOOpa3ue KU3HEHHBIX IMKIIOB, CBSI3b KU3HCHHBIX IIMKJIOB Pa3HBIX YPOBHEH CTPYKTYpHI B COCTABE CHCTEMBL.
Kanuransueie npoekTsl. HoTamms coXHOTO )KHU3HEHHOTO [IUKJIA.

11. CrargapTi3anms Kak METOJOJOTHYEecKass W OHToJormueckas padota. Kparkas xapakrepuctika ISO 15288 (mpakTuku
YKM3HEHHOTO IIMKJIa CHCTEMHON MH)XEHEPHH).

12. YUeTblpe OCHOBHBIE IPYMIIBI IPAKTHUK KU3HEHHOTO LUKIIA.

13. JKu3HEeHHBI LMK NMPAaKTHK CHCTEMHON HMHXeHepuH. PasrpaHuueHne obiacTeidl CUCTEMHOTO HMH)KEHEPa W MPOEKTHOTO
MeHeKepa.

14. Croumocth ommbok. OCHOBHOUM MPUHITUI MPUHSATHS PEIIEHUN B CUCTEMHON WHXeHepuu. Opranmzarus rpaduka padorT.
15. OnTonorus TpeboBaHMiA, BUABI TpeOoBaHuil. CTpyKTypa HH)XXeHepHUH TpeOOoBaHMIA.

16. Pabota nmxenepa nmo TpedoBaHmsM. [1okoneHNs HHXEHEpHH. SI3BIKH MIpeCcTaBICHNS TPeOOBaHUM.

17. Cranmapter ISO 29148, ISO 15926.

18. CBs13p MHXKEHEPUH TPEOOBAaHUI ¢ apXUTEKTYPO. 3aBUCHMOCTb apXUTEKTYPHI OT TpeOOBaHMUIA.

19. PabGoTa 1 KOMIIETEHITUN CHCTEMHOTO apXUTEKTOPA.

20. mxenepus cuCTeMHON apXUTEKTYpsl, cTanaapt ISO 42010.

21. ApXUTeKTypHbIE ONIUCAHUSI, METOABI OMCAHUN U rpynnsl onucaHuil. CHHTETHYECKUI U IPOEKIIUOHHBIN MOAXObI.

22. ApXHTEKTypHbIE NPAaKTHKH. OHTOJIOTHSI apXUTEKTYpPHBIX padoT.

23. SI3pik ArchiMate, ero Ha3HaYeHUE, JOCTOMHCTBA U HEJOCTATKH.

24. Tlonxox cucremsl cucteM. OCHOBHBIE BOTIPOCHI, 0COOEHHOCTH CUCTEM CHCTEM, DBOJIIOIIHS.



25. Knaccudukanus cucteM cucteM, npumepsl. Opranusanus Kak cucTema.

26. Opranu3aliioHHas apXUTEKTypa U €€ OHTOJIOTHSA. YPOBHH U IPoOJieMa UX WHTETPaIiH.

27. Metononorust DEMO u npyrue metomonorur. CUTyallioOHHAsS WHXXSHEPHUS METOJIOB KaK METOJIOJIOTHS OPTaHU3aIIMOHHOM
APXHUTEKTYPHL.

28. Crargapts! ISO 24744 u1 OMG SPEM 2.0.

29. ApXUTEKTYypHBIC IOJXOBI K OTIMCAHMIO esTeabHOCTH. Bo3moxnocTrn ArchiMate 3.0.

30. Bompocsl IulaHUPOBAaHUS U U3TOTOBIEHUE cHCcTeMbl. CHcTeMHast MHTerpanus u ee poib. CIocoObl peain3aniy CHCTEM.
31. Bepudukaiys 1 Banuaanus Kak 3Tarbl BOIUIOIEHUS CUCTEMBI. V -Iuarpamma.

32. lleneopueHTHPOBaHHAS HHXECHEPHST 1 MHXKCHEPHBIE 000CHOBAHMSI.

33. Cranpapt ISO 15026. Bribop BHaa )KH3HEHHOTO LIUKIIA.

34. OmOKky B3anMOAEHCTBUS MEHEPKEPOB U MH)KEHEPOB.

35. Meron ICM, ero o6ocHOBaHMEe, 0COOEHHOCTH U IIPEUMYLIECTBA.

36. [Ipobema HHTETpaIK JaHHBIX )KU3HEHHOTO nukia u ctangapT [SO 15926.

37. CucteMHBIE OCHOBBI TEXHOJIOTHI IPOTPAMMHON HHKCHEPHH.

38. IlpuHIMIBI IPOEKTUPOBAHUS IPOrPAMMHBIX CUCTEM.

39. )KusHeHHbIH UK IPOrPAMMHON CUCTEMBI U POJIb CUCTEMHON UHKEHEPHH.

40. YpaBneHre IpOEKTaMH IPOTPaMMHBIX CHCTEM.

41. TexHOIOTMN OPTaHU3AINH IUKJIA Pa3pabOTKK CHCTEM: 00JIaYHbBIE TEXHOJIOTHU, TYMaHHBIX U TPAaHUIHBIC BHIYHCICHHUS.
42. ludpoBbie TBOWHUKH — TEXHOJIOTHH pa3paboTKU U(PPOBBIX ABOIHUKOB CIIOKHBIX CUCTEM

43. PuCKH CIIOKHBIX ITPOEKTOB. MeTO bl OLIEHKH PUCKOB. [10/1X0/1bI K CHU)KEHHIO PUCKOBAHHOCTH IIPOCKTOB

44. MeTojbl pacueTa HaJIe)KHOCTH CIIOKHBIX CUCTEM

19.3.2 NMpumepbl 3agaHni K nabopaTopHbIM paboTtam
Paspen 2, 4-8
NNabopaTopHble paboTbl BLIMNOMHAKTCA B paMkax npoekta. PeanunsyeTcss J>KU3HEHHbIN LUK
pa3pabaTbiBaeMON CUCTEMBI (Ha MPMMeEpPE NPOrpaMMHOro NPoayKTa)
Paspen 2. JlTabopatopHas paboTa 1.
Onpepgenenne uenu cuctemMbl. Bxoabl, Bbixoabl, pesynbTaTbhl OYHKUMOHMPOBaHUS. Muccusi cuctemsil.
BHelwHWe rpaHmubl cuctembl. Ctenkxongepbl. OnvcaHme cMcTeMbl C Pa3fNYHbIX TOYEK 3PEHMS.
MprMepbl NPOEKTOB:

1. PaspaboTka CEpBUCHOrO NpUnoXxeHnsa «ApeHaga aBToMmoounemn»

2. PaspaboTka nporpaMMHOM CUCTEMbI ANnsi 0bpaboTKM eCTEeCTBEHHOIO $£3blka Ha OCHOBE

HENPOHHbIX CeTeEN

3. PaspaboTtka nporpamMmMHON cucTeMbl Anst 6eCLIOBHOro HanoXeHust 3o06paxkeHuin

4. PaspaboTka nporpaMmmbl AnNg cermeHtaumm xpswa ud 3D mogenu, nocTpoeHHas Mo CHUMKam
DICOM
Paspabotatb  nnatdopmy AononHUTenbHOro o6pasoBaHWsi Ha OCHOBE OMCTaHLMOHHBIX
TEXHONOrnN
PaspaboTka nporpammMHON cucTeMbl onpeaeneHns kKoopamHaT obbekTa no BUAEONOTOKY
PaspaboTaTb nnatgopmy Ans opraHM3aunm 3akynok Ha ocCHoBe BE6-TEXHOMOrMI
PaspaboTaTb nporpammHyto cuctemy « KOHTpOrb CPOKOB BbINOMAHEHNS paboT»
PaspaboTka cuctembl aBTOMaTU3MPOBAHHOIO TECTUPOBAHNA ANS BE6-NPpUNoxeHns
Pas,qen 4. JlabopaTopHasi pabota 2. lNpaktnkn MBSE. MHOXeCTBEHHOCTb MoAenen. HA3blk onMcaHuns
SysML, cpeaa Modelio.
PeanunsoBaTb onucaTtenbHyl0 MoAerb CUCTEMbI MO TEMe MpoekTa Ha s3blke SysML B cpege Modelio.
Co3paTtb OTYETHYIO JOKYMEHTauuto
Pasgen 5. JlabopaTtopHas paboTta 3. PaspaboTka TpeboBaHumn K cucteme
PaspaboTtaTtb UseCase guarpammy 1 onucaTtb NpeueaeHTbl N0 TeMe npoekTa.
Pasnen 6. JlabopaTopHas paboTta 4. ApXMTEKTYpHOE MOLENMPOBaAHME.
PaspaboTaTb 9CKM3HLIN NPOEKT, ONUCaTb apXUTEKTYPY CUCTEMbI MO TEME NpoeKTa Ha A3blke ArchiMate B
cpene Archi. CoctaBuTb OTYETHYIO LOKYMEHTALMIO
Pasnen 7. JlabopaTopHas 5.Pa3spaboTka gataueHTpnyeckon MHPOPMaLNoOHHOW MOAENN CUCTEMBI
PaspaboTtaTb KOHUENTyanbHyK , NOMMYECKYd MOAENU AaHHbIX NO TEMEe MpOoeKTa C WUCMOfb30BaHMEM
TexHornoruun Entity Framework no teme npoekta
Pasgen 8. JlabopatopHas paboTta 6. OueHka kayecTBa TpebOBaHUN K cUCTEME
OueHuTb KayecTBO (PYHKUMOHAmNbHbIX TpeboBaHun K cucteme no teme npoekta. CoctaBuUTb OTYETHYIO
AOKYMEHTaL Mo
Pasgen 8. JlTabopatopHas paboTta 7. YnpaBneHue puckamu.
OueHuTb cTeneHb pMckoBaHHOCTU NpoekTa. MNocTpontb Ky6 puckos no metoankm Ckanamepbl
Pasnen 8. JlabopaTopHas pabota 8. NpakTukm ynpasneHusi. 3HakomcTso ¢ Agile, dopenmBopkomM Scrum

o
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MpoxoxaeHne Kypca no Teme nabopaTtopHoi paboTbl Ha nopTtane Coursera. OTYET O MPOXOXKAEHWU
Kypca. BeGuHap no ntoram npoxoxaneHuns Kypca.

19.3.3 MNMpumepbl Tem acce
Paspen 1.
1. lpeomMeT CUCTEMHOM WHXEHepuM K onpeaeneHve HeobXxoouMbIX KOMMETEHUUN CUCTEMHOrO
WHXEeHepa: pasnnyHble TOYKN 3PEHNSI.
CuncTteMHast MHXXeHepusi U CUCTEMOTEXHUKA: CXOOCTBO U pasfnmyums.
CucTtemMHast HXeHepUst U UHXUHUPUHT: CXOACTBO U pasnunyms.
NaBHblE KOHCTPYKTOPbI U CUCTEMHbIE MHXEHEPbI: CXOACTBO U Pasnuyuns.
. naeHble koHCcTpykTOpbl CCCP 1 nx Bknag B pa3BUTME CUCTEMHOWN NHXEHEPUN
Paspen 2.
6. YTO Takoe KOHTPUHTYUTUBHOCTb CUCTEMHOIO NOAXOAa:
7. Kak npeogorneTb Npobnembl CIIOKHOCTU CUCTEM: TOYKU 3pEHUS, NOAXO0Abl, NPEeANOXeHUs

GEAEN

8. Kak cdhopMmmnpoBaTtb CUCTEMHOE MbILLIEHNE?

9. Teopusi cuctemM, CUCTEMHBIA aHanua3 M cuctemHas
NHXEeHepusa — B3auMOCBS3b, OOLLHOCTb NOAXOO0B.

Pasgenbl 3-4

10. KM3HEHHBIN LKUKIT C MNO3ULMA MPOEKTHOrO MeHemkepa. [lpakTuku ynpasneHust XWU3HEHHbIM
LMKITOM.

11. XKM3HEHHBIN UMKN C MNO3MUMA CUCTEMHOIO WHXeHepa. [MpakTUKM ynpaBneHust >XWU3HEHHbIM
LMKIIOM.

12. O630pa Moaenem Xn3HEeHHOro LiMKna CnoXxHbix cucteM. CXOACTBa, pasnuuus, rae NpuMeHsTCs,
anbTepHaTUBHbIE NOAXOAbI K YNpaBneH o pa3paboTKOM CNOXHbIX CUCTEM.
13. CuctemMHas nHXeHepus 1 nporpammHas nHxeHepusi. CxoacTea n pasnuynsg
Pasgen 5
14.Kak npaBunbHO ¢opmupoBaTtb TpeboBaHua? [lMoaxodbl M pasnuuyHble Touku 3peHus. O63op
NpakTUK QOpPMNPOBaHNS TpeboBaHUN.
15. Kak npaBunbHO TecTupoBaTb TpeboBaHuA? [logxodbl M pasnuyHble Toukn 3peHus. O63op
NpakTUK TeCTMpPOBaHMsA TpeboBaHNN.
16. O630p cTaHOapTOB NHXeHepUn TpeboBaHWI.
17. AptedakTt «OueHoYHoe Aenoy, NpakTuka NpUMeHeHns
Paspen 6.
18. Ponb 3CKM3HOrO NPOEKTMPOBAHMSA B peanu3aunm CroXXHbIX NPOEeKTOB
19. MHCTpyMeHTanbHble cpeacTBa pa3paboTkn M ynpaBneHUs apXMTEKTYPHbIM NPOEKTUPOBAHUEM.
YHUKanbHble NOAXOAbI.
20. HcTpyMmeHTanbHble cpeacTBa obecneveHms MoaynbHOCTU NPOeKTa U NPOEKTHbIX paboT
Pasgen 7.
21. OHTONnOrNsa NpegmMeTHon obnactu. O630p NPOMBbILLNEHHBLIX OHTOMNOMIA
22.4710 Takoe cuctembl cuctem? MNMprmMepsbl, OLeHKa CNOXHOCTM, NEPCMNEKTUBLI POCTA CITOXHOCTU
23. Barnsaabl yyeHbIX 1 nHxXeHepoB Ha Npobrnembl pocTa CROXHOCTU CUCTEM
24. [MpaKTnKn BeyLLmMX KOMNaHuim B chepe OHTONOrMYEeCKON MHTErpaunmn gaHHbIX
Pasgen 8
Cawmble BocTpeboBaHHbIe NOAXOAbI K OLlEHKE KadecTBa.
BekTop pa3BuMTUSA NOAXOAOB K OLleHKEe KayecTBa
25. OnucaHune ycnewwHbIX NoAXo40B K YNpaBneH o Ka4eCcTBOM
Pasgen 9
26. [NepcnekTuBbl pasBUTUA TEXHOMOMMIA N MPAKTUK CUCTEMHOWN UHXEeHepun

Kputepuu oueHku acce

"OTNIMYHO" - TeMa pacKpbiTa NOSIHOCTLID. PaccMOTpEeHbl TP MCTOYHMKA HAy4YHOW NMTepaTypbl, BKNOYas
OOVH 3apybexHbl. PackpbiTa CyTb MHEHUSA aBTOPOB, NpeafniaraemblX MPakTUK, METOAMK, MOAXOO0B K
CUCTEMHOW WHXEHepun, MpPOBeAEeH CPaBHUTENbHbIN aHanu3 pasfnyHbIX TOYEK 3PEHMUs, PasfUYHbIX
noaxoaoB, METoAMK, MNPakTUK WU MHCTPYMEHTOB peanu3aumm B KOHTEKCTE 3asBIIEHHOW TeMbl,
BblpakeHa COOCTBEHHasi Touyka 3pEeHWss Ha paccMmaTpyvBaeMbli BOMPOC, NPUBEAEHbl aprymMeHTbl,
n3obunyowwme umgppamu, pakramu, CCbifikamnm Ha UCTOYHWUKK, NPUBELEH CNINCOK NUuTepaTypbl.

"xopowo" - TemMa packpbiTa MOSHOCTbK, HO €CTb 3aMeYaHusd MO aHanuay pasfnyHbIX TOYEeK Toudek
3peHns, pasnuyHbiX MNOAXOAOB, METOAMK, MPaKTUK WKW UHCTPYMEHTOB peanu3aumm B KOHTEKCTe



3asBfIEHHON TeMbl. PaccMOTpeHbl TpUM WCTOYHMKA HayyHOW IMTepaTypbl, BKMoYas 3apyOexxHbli.
BblpaxkeHa cobGCTBEHHas Touyka 3peHUsA Ha paccMaTpuBaeMblli BOMPOC, BO3MOXHO OHA HEAOCTaTOYHO
aprymeHTUpoBaHa Unu npu apryMmeHTaumMm He npusegeHbl MHEHUS aBTOPUTETHBIX YYEHbIX, NUHXEHEPOB,
CUCTEMHbIX NPaKTUKOB. [laHbl CCbINKN Ha UCTOYHUKN, MPUBEOEH CMUCOK NUTepaTypbl.
"yooBNeTBOPUTENBHO" - TemMa packpbita He nonHocTbio. O630p BkMNOYaeT OBa WCTOYHWUKA, HeT
aHanuTnyeckoro o63opa, CpaBHEHUsI NOAXOO0B, METOAMK, MPaKTUK. OCCe HOCUT OBLMA XapakTep, He
npocmaTtpmsaeTca rnybuHa aHanutuyeckoro o63opa, HET AO0CTaTOMHO  apryMeHTUpPOBaHHOW
cOBCTBEHHOW TOYKM 3peHus. [pnBeaeH CNMcok nuTepaTypbl, HO HET CCbINTIOK Ha MCTOYHMKKU MO XOAY 3cce.
"HeyooBNeTBOPUTENBHO" - TeMa He packpbiTa, OAWH UMM ABa UCTOYHMKA NUTEpaTypbl PacCMOTPEHBI,
OOLWKNIN XapaKTep M3NOXEeHWUs, HU3Kas YHWUKarNbHOCTb TeKCTa, HeT apryMeHTMPOBaHHOW TOYKW 3peHus,
HU3KOEe KayeCTBO U3IOXEeHNA COBCTBEHHbIX MbICIEN

19.3.4 NMpnmepbl KOMNETEHTHOCTHO-OPUEHTUPOBAaHHbLIX 3aAaHNUN

Paznea 2.
1. CdopmynupoBath 11e71b, MUCCHUIO, BBIICIIUTH BXO/BI, BBIXObI, PE3YJIbTAT B COOTBETCTBHU C
BBIOPAHHOM TOYKOM 3peHHS Il IPOAYKTa — PUTHECC-OpaCIIeT 1Mo cxeme

Cu Toux H Pe3 Oxkp I M
cTemMa a 3peHus X0J1 yJIbTAT Y)KEHHUE elb UCCHS
@I/I HOTp 3 3aI1o0 3aI10JIH 3 3a
aIllOJTHUTh JIHUTb HUTb aIllOJTHUTh ITOJIHUTh
THECC- eouTeINb
Opacier

2 CdopMmynrpoBath 11ellb, MUCCHUIO, BBLACIUTH BXO/bI, BBIXO/bI, PE3YJIbTAaT B COOTBETCTBUHU C
BBIOpaHHOM TOYKOM 3peHus i npoaykTa — DI mo cxeme

Cu Touk E Pe3 Oxp I M
crema a 3peHust X011 yJbTaT y’KEHHe ellb uccus
3L[ Pa3pa 3 3aro 3aI10JIH 3 3a
H 6 AIIOJTHUTh JIHUTb HUTb AITOJTHUTH ITOJTHUTH
OTYMK

3 CdopmynupoBats 11eJ1b, MUCCHUIO, BBIJETUTH BXO/IbI, BBIXObI, PE3yJIbTAaT B COOTBETCTBUHU C
BbIOpaHHOW TOYKOM 3peHHMs JUIsl MpoayKTa — baHkoMar no cxeme

Cu Touk I Pe3 Oxp I M
creMa a 3peHust X0[ yJIbTaT Y)KEHHE eJlb uccust
BaH KJ'II/IC 3 3aro 3aI10JIH 3 3a
AIIOJIHUTH JIHUTb HUTb AIIOJIHUTH IIOJIHUTH
KOMaT HT

4 CdopmynupoBath 11€J1b, MUCCHUIO, BBIJIEIUTD BXO/Ibl, BEIXO/bI, PE3YJIbTAT B COOTBETCTBUH C
BbIOpaHHOM TOYKOM 3peHus i npoaykTa — CmapTdoH 1o cxeme

Cucrema Touka Bxon | Pesyabrar | Oxpyxenue | Lenr | Muccus
3pEHUs
CMaqu)OH HOTpe6I/ITeHL 3aITI0JIHUTH 3aI10JIHUTh 3aI10JIHUTh 3aITI0JIHUTh 3aI10JIHUTh
Paznen 5

1. Paspaborath Use Case auarpamMmy Ha OCHOBE IPEACTABICHHBIX JTAHHBIX
PazpabateiBaemas cuctema — [1O nmis pacmo3HaBaHUS KOJUYECTBA CBOOOJHBIX MapKOBOYHBIX
MECT B PEXKHME PEATBHOTO BPEMCHH.
[{enb cucTEeMBI: ONTHMH3AIUS BPEMEHU Ha TIOMCK MapKOBOYHOTO MECTa.
3aaun CUCTEMBI:
1) PacriozHaBaHue CBOOOTHBIX MAPKOBOYHBIX MECT Ha U300paKEHUH MAPKOBKH;

2) mpenocTtaBieHre MHOOPMAIIUK O KOJIUYECTBE CBOOOIHBIX MAPKOBOYHBIX MECT Ha MAapKOBKAaxX
ropo/ia B peXUMeE PEATBHOTO BPEMEHH.



MuccHs CUCTEMBI:
1) cokpaiiieHHEe BpEMEHHU Ha MOUCK CBOOOIHOTO MAapKOBOYHOTO MECTA;

2) YMCHBIICHHUE 3aTOPOB Ha JIOPOTe U3-3a HENPABIIBHOM MApKOBKH aBTOMOOHJICH;
3) cokpalleHue KOJIMYeCTBa HeMPaBUWIBHO MPUIIAPKOBAHHBIX aBTOMOOWMIICH.
OxpyXeHue cUCTEMBI: Opay3ep, XOCTHHT.

Onncanue npeueaeHToB
1. Ha3zBaHue npene/ieHTa: 3aperucTpupoBaTbCs
JlelicTByrolIEE JTULIO: HE3APETUCTPUPOBAHHBIN N0OJIB30BATENb
Lenb: 3aperucTpupoBaTh MOJIB30BATENS B CUCTEME
2. Ha3BaHme mpeueaeHTa: BX0o/1 B CHCTEMY
JelicTByrolee J1I0: HEaBTOPU30BaHHBIN MOJIb30BATENb
[lenb: BOMNTH B CUCTEMY
3. Ha3anue npenenenTta: mpocMoTp mpoQuiIst MOIb30BaTeNs
JelicTByrolee UI0: aBTOPU30BAHHBIN 110JIb30BATEIb
[{enb: MpocMOTPETH CBOI MPOQHIIb
4. Ha3zBaHue npeneneHTa: peJakTHPOBAHNE CIIHCKA U30paHHBIX MTAPKOBOK
JleiicTBytol1ee JIMII0: aBTOPU30BAHHBIN MOJIE30BATENb
Lenb: 00HOBUTH MHPOPMALIUIO B CIIMCKE N30paHHBIX MTAPKOBOK
5. Ha3Banue npenenenTta: mpocMOTp BCEX MapKOBOK Ha KapTe
JeiicTBytolee IUI0: MOIb30BaTENb
Lenb: mpocMoTpeTs HHPOPMAIHIO O TTAPKOBKAX Tropo/ia
6. Ha3zBanwue nperenenTa: mpocMOTp UHPOPMAIIHH O TAPKOBKE
JeiicTBytolee IUI0: MOIb30BaTENb
ens: mpocMoTpeTh HHDOPMALIHIO O BEIOPAHHOW TTApKOBKE
7. Ha3BaHue npereieHTa: NOUCK KOHKPETHOM MapKOBKU Ha KapTe
JeiicTBytolee IUI0: MOIb30BaTENb
enp: HAaliTH HY)KHYIO TAPKOBKY
8. Ha3panue npenenenra: 106aBieHre NapKOBKU B U30paHHOE
JleiicTByrolee JINLIO: aBTOPU30BAaHHBIN M10JIb30BATENb
Henb: 106aBUTH MapKOBKY B CIIMCOK N30paHHOIO
9. Ha3Banwue nperienenTa: pefakTupoBanue HH(HOpMaIIUU O MapKOBKE
JelicTByrolee qUI0: aIMUHUCTPATOD
[{enb: U3MEHUTH HH(DOPMALIHIO O TAPKOBKE
10. Ha3Banue npernenenTa: 0OHOBIICHHE KOJI-Ba CBOOOIHBIX MECT Ha IMTAPKOBKAX
JelicTBytolee JIUI0: CUCTeMa BUICO HAOIIOCHUS
L{enb: BHECTH aKTyalIbHYIO HH(POPMAITUIO O CBOOOTHBIX MAPKOBOYHBIX MECTaX

2. Paspaborars Use Case nuarpamMmy Ha OCHOBE IPEJICTaBICHHBIX JaHHBIX
Llens — pa3BuUTHE Y JE€TeH MATEMaTHIYECKUX HABBIKOB.
[Tnarpopma: Linux, Windows, Android.
QO YHKIIMOHAIBHOCTD:
e ISl YYEHUKOB:
o BBIOOP MOATOTOBJICHHOTO YYUTENEM OJI0Ka 3a/TaHUI;
o BBINOJIHEHUE 3aJIaHUH;
o ISl YUUTEIIS:
o TOJTrOTOBKA Il yYEHUKOB OJIOKOB 3a[aHU;
o J00aBJICHUE B CUCTEMY YUCHUKA,
o MPOCMOTP OTYETOB.
[Tpu mepBOM 3arrycke cucTeMa J0JDKHA IMO3BOJISATH BBECTH NAPOITh YUUTEINS. 3aaHUs IPEICTABIISIOT
co0oif MaTeMaTHYeCcKHe 3a/1aui Ha CI0KEHUE, BBIUMTaHHEe, YMHOKEHHE U jieieHue. B Gioke 3a1a4 MoryT
OBITH 3a]1a4M Pa3TUYHBIX TUTIOB (yKa3bIBaeTCs KOJIMUYECTBO). [IoMHMO BBO/IAa THTIA BEITIOTHSIEMO B



pUMepe orepary HeoOX0IMMO YKa3bIBaTh JOMYCTUMbIE THUAIla30Hbl YUCel (WU Aa)Ke OTJE/IbHbIE
qucia, T.K. IPU U3y4EeHUH TaOIUIBI YMHOKEHHS 4acTO CHavala yuyaT YMHOXKEHHUE Ha 2, 3aTeM Ha 5, a
TOJIBKO MTOTOM Bce ocTanbHoe). Kpome Toro, /1715 onepanuy BoIYMTaHUS HEOOXOJUMO UMETh
BO3MO>XHOCTb YCTAHOBHUTH BHIYMTAEMOE MEHbIIIE YMEHBIIAEMOTI'O (T.K. B IPOTUBHOM Cllydae pe3yjbTaT
OyZeT OTpULIaTEeNIbHBIM, a OTPULIATENBHBIE YHCIa B IIKOJIE IPOXOIAT TOPa3ao MO3kKe).

3. Omnmcarp npencrasiennyto Use Case nuarpammy B cooTBETCTBHHM cO cTanaaprom UML

m’mumwuu nnsEETER

JustParkdt

<o icsyy

4} ke

j soimn .( S ﬁ
e

.'\

DESRITAPORATS CACOE KD5PBHHCTD e

'0GHOZMTS 10720 CE050AHEX TEPIOECHHBI0NET

DOSNOTETe E08 NaPADEIN K2 GTE

mi@ |

/ &
( =pevcpupoeanes )

TS

)
PERATIROETE IHDONENN O TRIOBIE
Ny SIS NN g

1. Onucars npeacraneHnyto Use Case nuarpamMmy B COOTBETCTBHH co ctangaprom UML

i BbINONHUTL ua60p 3anavy

BoiiTn B cucTemy

YCTaHoBUTL
naponb yyutens

Y4eHUK * wincludes
\

npocmorpen:
Haéopbl 3anay

« nclude.
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Yuutens
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Extension Points:
ynaneuue BbINONHEHHbIX
Haﬁopoa

Pasnen 5
3aoanue Nel

1. CocraBpTe cxeMy HH(POPMAIIMOHHOW CHCTEMBI, KOTOpas COCTOMT W3 2 OCHOBHBIX MOJyJIeH u 5
BTOPOCTETICHHBIX MOIYJICH.

2. TloctpouTh OMOpHBIE TOYKHM 3peHUs Ha ocHOBaHWU MeTtojga VORD st dhopmupoBanust M aHanm3a
TpeboBaHui. Pe3ynbTaToM TOMKHBI SBUTHCS JIBE JUATPaAMMBbL: TuarpamMma UACHTU(DUKAIIMHA TOYEK 3PSHUS
U narpamMMma Uepapxum TOUeK 3PCHHUS.

3. CoctaBuTh HHGOPMAITMOHHYIO MOJIETTh OYAYIIEH CHCTEMBI, BKIIOYAIOIIYIO B Ce0s ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJICHCTBUS MeXITy HMMHU. Ha ocHOBaHWM WHQOPMAMOHHOW MOJIEIH,
JuarpaMMbl UACHTU(DUKAIIMM TOYEK 3pEHUs, auarpaMmbl HepapXuuh TOYeK 3peHus chopMHupoBaTh
TpeOOBaHUS MOJIH30BATENS M CHCTEMHBIE TPEOOBAHUSI.



3aoanue Ne?2

1. CocraBbTe cxeMy HMH()OPMAIMOHHON CHCTEMBI, KOTOpas COCTOMT M3 3 OCHOBHBIX Mojayieil u 4
BTOPOCTEIICHHBIX MOJYJIECH.

2. IloctpouTh OMOpHBIE TOYKH 3peHUs Ha ocHOBaHMM MeTtojga VORD mis dopmupoBaHus U aHamusa
TpeOoBaHUi. Pe3ynbTaToOM TOJKHBI SBUTHCS JIBE TUATPAMMBIL: TUarpaMma UICHTU(DUKAIIMHA TOYCK 3PCHUS
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CocraBuTh HHGOPMAITMOHHYIO MOJIETTh OYAYIIEH CHCTEMBI, BKIIOYAIOIIYIO B C€0s ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBbl M B3aUMOACHUCTBUS MeXIy HUMH. Ha ocHOBaHuM HMH(DOPMALIMOHHOW MOJEINH,
auarpaMmbl  UICHTU(UKAIIMM TOYEK 3PEHHS, IWarpaMMbl HEpPapXUU TOYEK 3peHus cHOpMUPOBATH
TpeOOBaHUs NOJIB30BATEINS U CUCTEMHbIE TPEOOBAHMUS.

3aoanue No3

1. CocraBpTe cxemy WH(MOPMAIMOHHOW CHUCTEMBI, KOTOpas COCTOUT W3 4 OCHOBHBIX Mmomyned u 10
BTOPOCTETIEHHBIX MOIYJIEH.

2. TlocTpouTh OmnopHble TOYKM 3peHUs Ha ocHoBaHuM Meroga VORD nns ¢opmupoBaHus u aHamu3za
TpeOoBaHuil. Pe3ynbTaToM TOMKHBI SBUTHCS JIBE JUArpaMMBbl: [uarpamma UAeHTU(UKAIIMA TOUYEK 3PEHUS
U IMarpamMMma Uepapxum TOUeK 3PCHHUS.

3. CoctaBuTh MH(GOPMALTMOHHYIO MOJIENb OYIyIIe CUCTEMBbI, BKJIIOYAIOIIYIO B ce0s1 ONMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJICHCTBUS MeEXIy HMMH. Ha ocHOBaHWM WHGPOPMALMOHHON MOIENH,
auarpaMmbl MICHTU(UKAIIMM TOYEK 3pEHHs, AMarpaMMbl HEpapXuUu TOYEK 3peHus cHOpMHUPOBATH
TpeOOBaHUS TOIH30BATENS U CHCTEMHBIE TPEOOBAHMS.

3aoanue Ned

1. CocraBpTe cxeMy HH()OPMAIMOHHOW CHCTEMBI, KOTOpas COCTOWT W3 5 OCHOBHBIX MOIyJied u 9
BTOPOCTEIIEHHBIX MOJYJIECH.

2. TlocTpouTh ONOpHBIE TOYKU 3peHUs Ha ocHoBaHUM Meroga VORD mis ¢gopmupoBanus u aHanusa
TpeGoBaHui. Pe3ynbTaToM JOKHBI SBUTHCS JIBE JMAarpaMMbl: JHarpaMma HJIeHTH()UKALUU TOYEK 3pEeHUs
U AMarpaMMa uepapxuu TOUEK 3pEHusl.

3. CoctaBuTh MHMOPMALTMOHHYIO MOJIENb OYIyIIe CUCTEMBbI, BKJIIOYAIOIIYIO B ce0s1 ONMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aMMOJEWUCTBUA MeXIy HUMH. Ha ocHOBaHuMM HMH(OpPMALMOHHOW MOJENH,
AMarpaMMbl MJECHTHU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpapXUH TOUYEK 3peHus chopMupoBaTh
TpeOOBaHUs MOJIB30BATENSI U CUCTEMHbBIE TPEOOBAHMUS.

3aoanue No5

1. CoctaBbTe cxeMy HH(DOPMAIMOHHOW CHUCTEMbI, KOTOpas COCTOMT M3 6 OCHOBHBIX Moaynedl u 8
BTOPOCTEIIEHHBIX MOJYJIEH.

2. TlocTpouTh OmoOpHBIE TOYKM 3peHUs Ha ocHoBaHuu meroga VORD mns dopmupoBanus u aHammza
TpeOoBaHul. Pe3ynbTaToM JTOMKHBI SBUTHCS JIBE JUArpaMMbl: Juarpamma UAeHTU(UKAIMA TOUYEK 3pEHUS
Y JUarpaMMa uepapXuu TOUEK 3pEHUs.

3. CoctaBuTh HHPOPMAITMOHHYIO MOJIENTb OYAYIIIEH CHCTEMBI, BKIIOYAIONIYIO B CE€0S1 OMMCAaHNE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJCWUCTBUS MEXIy HHUMH. Ha ocHOBaHWM HMH(DOPMAIMOHHOW MOJENH,
TUarpaMMbl  UACHTHU(GUKAIIUKM TOYEK 3PEHMsI, TUarpaMMbl HEpPApXUUd TOUYEK 3pEeHHs CHOpPMHUPOBATH
TpeOOBaHMUs MOJIB30BATENS U CUCTEMHBIE TPEOOBAHMUS.

Pa3pen 6

Wcnonb3sya HoTauum a3bika ArchiMate pa3paboTaTb apxXUTEKTypy CUCTEMBbI C y4eTOM BblAeNeHus
aKTUBHbIX, NACCUBHbIX ANIEMEHTOB N 3ANIEMEHTOB NOBEAEHUSA MO TPEM YPOBHAM: NPUNOXKEHUIA, YCTPONCTB
1 BU3HEC-YpOBHSA NO TEME

1. ApxutekTtypa MK

2. Apxutektypa CmapTdoHa



oukw

ApxuTekTypa outHecc-6pacneta

ApXuUTEKTypa anekTPOHHOro y4ebHoro noptana
ApxuTekTypa KBagpokonTtepa

Co6CTBEHHbIN BapuaHT



19.3.4 MpuMepbl TECTOBLIX 3a4aHN
Pasgen 1-2 Ba3oBbii ypoBEHDb
1. YkanTe ocHOBHbIe apTedakTbl Cpe/ibl, B KOTOPON PYHKLMOHUPYIOT 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) nydlwle BCcero noaxoadar 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
) byHKUMOHAnNbHY AEKOMNO3MLUMIO U (YHKLMOHAMNbHOE onnucaHue

MOXEeT NOMOYb B onpeaeneHnm npupoabl MHTEPEENCOB BHYTPYU OOHON NMOACUCTEMbI U MEXAY NOA-

D)
cuctemMamm

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

3. KakoBso npuMmeHeHune Vlﬂ,eHTVI(bVIKaLI,VII/I KraccoB (byHKLJ,VIVI, KOTOpble OO0J1XHa BbIMOJTHATb cucrtema?

MOXEeT NOMOYb B onpeaeneHnm npupoabl MHTEPEENCOB BHYTPYU OOHON NOACUCTEMbI U MEXAY NOA-

A)
cuctemMamm

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

B
) (PYHKUMOHANbHY AEKOMMO3ULMI0 1 PYHKLMOHANBHOE onncaHme
C) MOXeT noackasaTb, YTO Nyylle NpeanpuHaTb Anst 4OCTMXKEHUS Heo6XxoaMMOoro pesynbTaTa paboThbl

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

D)
peanuaaumm

E) mMoxeT noMo4b nNpuv BU3yanu3aummn usam4eckon apxmTekTypbl CUCTEMBI

4. Pacnonoxute Cuctembl cuctem (SoS) B nopsigke Bo3pacTaHUs CBA3aHHOCTW COCTaBMSAOLWMX CUCTEM - OT criabo
A0 CUNbHO CBSA3aHHbIX

A) Lleneas

B) KonnabopaTtueHasi
C) BupTyanbHas

D) O6wenpusHaHHas

5. KakoBbl OCHOBHbIE KOMMOHEHTBI KOHTEKCTHOW 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 nepegadun nHdopmaumm
C) ana hopMUpoBaHUS CTPYKTYPbI U NpeobpasoBaHns MaTtepuanos

D) ans obecneyeHus aHeprunen unu ABmxyLLEN CUMON

7. YKaXunTe xapakrepuctmkm SoS
A) AOMVHUCTpaTMBHAas HE3aBMCMMOCTb OTAESNbHbIX CUCTEM
B) 3OHeproHe3aBMCUMOCTb OTAEMbHBLIX CUCTEM
C) TeppuTtopuanbHas pacnpeneneHHoCTb
D) CnoXHOCTb UHTEP(PENCHBLIX B3aUMOOENCTBUN OTAEMNBbHBLIX CUCTEM

E) OkcnnyataunoHHasi HE3aBMCUMOCTb OTAENbHbIX CUCTEM

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

A) MOXeT noacKasaTb, YTO nyywie npeanpuHATb and AO0CTUXKEHUA HeobxoaMmoro pesynbTaTta pa6OTbI

MOXET NOMOYb B onpeaeneHnm npupoabl MHTEPEENCOB BHYTPYU OOHON MOACUCTEMbI U MEXAY NOA-

B)
cuctemamm

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

C
) d)YHKU,I/IOHaJ'IbHyPO AeKomMno3nuuio n d))/HKLI,VIOHaJ'IbHoe onuncaHune

) 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 4yero cnyxaT uHghopMayUOHHbIE 35IeMeHMbI

A) Onsa nonyveHus u nepegayun nHgpopmaumm
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. Pacnonoxunte nepapxumio B CrioXHbIX cUcTemax

A) Hetanu

B) CyBKOMMNOHEHTHI
C) Mogcucrtemsl

D) KOMMOHEHTbI

E) Cuctemsl

11. YKkaxuTe xapaktepuctnkm SoS

A) CamoopraHusauus

B) OmepokeHTHOe noBeaeHue

C) HacnepoBaHue Npu3HaKkoB OTAENbHbLIX CUCTEM
D) 3BontouunoHHOe pa3sutune

E) Osontouus

F) ApanTtauus



12. KakoBO NpMMeEHEHME YacTo BCTPEYaoLLMXCA MPMMEPOB COCTaBHbIX YacTel CUCTEMBI?

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

A)
peanusaumm

MOXXeT NOMO4b B onpeaerieHnn npmnpoabl VIHTep(*)eIZCOB BHYTPpU OAHOW nogcmucTemMbl 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 (*)yHKLI,VIOHaJ'IbHOG onucaHwue

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 nogpasgensioTcs afeMeHTbl, MMetoLme aeno ¢ nHpopmaumen?
A) anemMeHTbl, UMeloLune Aeno co cTaunmoHapHon nHdgopmaumen
B) anemeHThIl, UMeloLMe Aeno ¢ nepegavern MHopmauum
C) anemeHThl, UMetowmne geno ¢ wndgpoeaHnem nHdopmaumm

D) anemeHTbI, umetolme aeno ¢ obpaboTkon MHopmaLum

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

D) cnocob npeacTaBneHnst yHKLMOHANBHOCTU CUCTEMBI

16. Kakue kputepum, nomoratT onpeaenuTb, AOJPKEH NI 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. lng yero cnyxat sHepa2emuy4yeckKue 3JieMeHmabl
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 nepenadv nHcopmMaumm

Bonpoc Ortser Bonpoc Ortser

1 BDE 10 53421
2 E 11 ABDF



Bonpoc Otset Bonpoc OrtBet

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

Kputepum oLLeHKMN TECTOBbIX U KOMNETEHTHOCTHO-OPUEHTUPOBAHHbIX 3aZaHMNIA:
«Ot1aumuno» — 90-100% mpaBUIBHBIX OTBETOB (BBITIOJHEHHBIX 33IaHHN).

«Xopomo» — 75-89% npaBUIIbHBIX OTBETOB (BBIMOJIHEHHBIX 3a/1aHU).

«Y 10BJIETBOPHUTEJIBHO» — 55-74% NpaBUIIbHBIX OTBETOB (BBIIIOJIHEHHBIX 3aJaHUI).
«HeynoBierBopuTebHO» — MeHee 55% MpaBUIBLHBIX OTBETOB (BBITOJHEHHBIX 3aJaHHH).

19.4. MeToau4yeckme martepuanbl, onpegensmwolme npoueaypbl OLEHMBAHUA 3HaAHUNA, YMEHUWN,
HaBbIKOB U (MNK) ONbiTa AeATEeNIbHOCTU, XapaKTepU3yrLWmX 3Tanbl (popMUpoBaHUA KOMNETEeHU NN

OueHKka 3HaHWN, YMEHWA N HaBbIKOB, XapakTepuaylolwasa atanbl (dOpMUPOBaHMS KOMMETEHUUA B
pamMKax usy4yeHust AUCUMNIIMHBI OCYLLIECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywan aTTecTauMss nNpoBOOUTCS B COOTBETCTBUMM C [lonoXeHnem O Tekywen artrectaumm
obyvarowmxca no nporpamMMam  Bbicllero obpasoBaHusi BOpPOHEXCKOro  rocyaapCTBEHHOrO
yHMBepcuTeTa. Tekywasl aTrectaumsa npoBoamTca B doopmMax: YCTHOro onpoca; 3awmtbl nabopaTopHbIX
paboT, BbINOMHEHNSA KOHTPObHbIX PadoT.

lMpomexyTouHas aTTecTaumsi NMpPoOBOAMTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHON
aTTecTaumm obyvaromnxca no nporpammMmam BbiCLIEro obpasoBaHud. NMpomexyTouyHas aTTectaumsi no
nToram OCBOEHUSA OUCLMMMNHBI NPOBOANTCA B hopMe 3a4yeTa C OLEHKON M 3k3ameHa. [Ana nonyyeHus
NONOXUTENbHON WUTOrOBOM OLIEHKM HEOOXOOMMO BbIMNOMTHEHME BCEX NabopaTOpPHbIX M KOHTPOSbHbIX
paboT.

Mpwn oueHnBaHMM NCNONb3yeTCsa cnegyowas wkana:

5 6annoe ctaButcs, ecnu obydyarowmMnca EMOHCTPUPYET MOSTHOE COOTBETCTBUE 3HAHWUNA, YMEHWHN,
HaBbIKOB NpMBEAEHHbIM B Tabnuvuax nokasarensm, cBo6ogHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMN,
YMEHUSMU, NPUMEHSAET UX NPU PELLEHNN NPaKTUYECKNX 3aaav;

4 B6anna crtaBuUTCA, ecrnn obyvaloLNNCs OEMOHCTPUMPYET COOTBETCTBUE 3HAHUW, YMEHWN, HaBbIKOB
npvBedeHHbIM B Tabnuuax nokasaTensm, HO [JOnyckaeT He3HauuTeNbHble OLWWMOKW, HETOYHOCTW,
NCNbITbIBAET 3aTPyQHEHMS NPU peLLEeHNM NPaKTUYECKMX 3aa4av;

3 6anna ctaBuTcA, ecnu obyvatoWnnca eMOHCTPUPYET HEMOMHOE COOTBETCTBUE 3HAHUW, YMEHWUI,
HaBbIKOB NpuBEOEHHbIM B Tabnuuax nokasaTtensm, OOonycKaeT 3HauuMTemnbHble OLNOKM Npu peLleHun
NpaKkTUYeCKMX 3adau;



