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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.14 CucremHasa nHxxeHepus
Kod u HaumeHosaHue OucyuniuHbl 8 COOMBemMcmauu ¢ y4ebHbIM rniaHoOM
1. Koa n HaumeHoOBaHMe HanpaBfieHUA NoAroToBKu/cneunanbHOCTH:
01.04.02 MNpuknagHasa mateMaTuka U MHpopmaTUKa
2. NMpodnnb nogroToBku/cneymanusauus: sce npocdunu
3. KBanudumkaumsa BbINyCKHUKA: MarucTp

4. dopma ob6y4yeHUA: o4HasA

(3]

. Kacheppa, oTBevarowan 3a peanmsauuio gucumnnuioi: MO 3BM

6. CoctaButenu nporpammsbl: JlaBnuHckas O. 1O, K.T.H.

(®PUNO, yyeHas cmeneHb, y4eHoe 38aHUe)

N

. PekomeHpgoBaHa: HMC dakynbteta MMM, npotokon Ne 8 ot 15.04.2022 r.
(HaumeHogaHue pekoMeHOyrwel cmpykmypsl, dama, HOMep MPOMoKona,

ommemku 0O rpodsieHUU 8HOCSIMCS 8PYYHY0)

8. YueOHbIN roa: 2023-2024 CewmecTp: 3



9.llenu n 3apgayum y4e6HOM AUCLMNIIUHDI
Llensmu oceoeHusi y4ebHoU OucyurniuHbl S611sK0mcs:

- ¢bopmuposaHue y MaaucmpaHmos UeslocmHo20 npedcmasneHuss 0 cucmemHou
UHXEeHepuu, Kak mexoucyuriuHapHol obracmu mexHU4YecKux HayK, cocpedomoyeHHOU Ha
npobnemax  co30aHUs  3hhEKMUBHbIX,  KOMIMIEKCHbIX  CUCMEM,  PU200HbIX O
ydoeriemeopeHUsi yCmaHOB/1eHHbIX HYyXO0;

- hopmuposaHue KomremeHyul 6 obnacmu CcucmeMHOU UHXEeHepuu Ha OCHoge
u3y4yeHusi Cog8oKynHocmu memodos, rpoueccoe U cmaHOapmos, obecredyusarouiux
niaHuposaHue U 3eKMUBHY0 peanusayuro rofIHO20 XU3HEHHO20 Uukna cucmem U
npoz2paMMHbIX cpedcme Ha OCHO8e MameMamu4yecKux Memooos, peasnusyembiX cpedcmeamu
KOMMbOMEPHOU MEeXHUKU.

3adayu y4ebHoU OuCyunuHbI:

OsnadeHue 3HaHUSAMU U OOCMUXXeHUE MOHUMaHUS:

e yenel u 3ada4y CUCMEMHOU UHXEHepuu, KaK KOMMIEKCHOU OucyunsiuHsbl,
obecniequsarowell ycriewHyr peanusayuro KOJINIEKMUBHbIX ycunud Mo @opMupogaHuo u
ocywiecmerieHutro Habopa npouyeccos, Heobxodumbix Orid MOCMPOEHUsT cucmemMbl 8 ee
passumuu;

e DOJIU U MeECMa CUCMEMHO20 UHXEeHepa 8 npouecce co30aHuUsi CrI0XKHbIX cUCMeEM;

®  OCHOBHbIX CUCMEMHbIX KOHUENUUU 8 UX C853U C NOJIOXEHUSIMU OCHOBOMOMaz2arouiux
cmaHOapmos 8 obriacmu cucmeMHOU U rpo2paMMHOU UHXEeHepuu,

e yerel, 3aday u opeaHulayuu pabom no cmaHOapmu3sayuu 8 obracmu cucmemHouU
U rnpoepamMmMHoOU UHXeHepuu;

e Ha3HayeHuss U pPeKoMmeHOauull o [PUMEHEHUK OCHOBHbLIX HOPMamuBHbIX
0OKymMeHmMos8 8 obsiacmu cucmeMHOU U rpoepamMMHOU UHXEHepuu, Ha rnpumepe ogbuyuarnbHbIX
u hakmuyeckux cmaHOapmos, ¢ ydemom rpobriem 6e3ornacHocmu UHopMmayuu,

e XxapakmepucmuKk U 0CObeHHocmel Mpakmu4Yecko20 [PUMEHEHUs [poueccos
JKU3HEHHO20 YUK/la cucmeM u rpoepamMMHbIX cpedcmea Ha rnpumepe cmaHdlapmos epyrnsi MCO
156288 u UCO 12207,

e ipobniembl NPUHIMUS peuweHul npu co30aHuU CrI0XHbIX cucmem;

e co8peMeHHbIX M0OX0008 K peasiusauyuu MexHUYeCKUX Mpoueccos XU3HeHHo20 UUKa
cucmem, 8 riepsyro o4epedb, rpouecca MPOeKMUPOB8aHUS apXumeKkmypabil.

10. MecTo yuyeb6HOM ancuuNuHbI B cTpykType OOI:

HucyunnuHa exodum 8 obsisamerbHyt0 Yacmb brioka b1.

Tpebyemcsi npedeapumersisHOe 3HaHUE Meopuu CcucmeM U CUCMEeMHO20 aHarnusa,
OUCKPEMHbIX U 8€epPOSIMHOCMHbLIX Modenel, moodesneld u Memodo8 MpUHAMUS peuweHul,
adMuHUCMpPUpPOBaHUsi UHGbOPMAaUUOHHbIX CUCMEM, IPOEKMHO20 MeHEeOXMEeHMa.

[Mpedwecmesyem OucuunnuHam: «CoBpPEMEHHbIE Meopuu U MEXHOI02uU passumus
nuyHocmuy, «Mamemamu4yeckoe modenupogaHue buosioaudeckux U buomexHOI02u4YecKuUx
06BbEKMO8»



11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi 06pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Koa HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTtbl 0ByyYeHus
KoMneTeHunn
OrK O6ocHoBbIBaeT U | 3HaTb:
-2 TecTupyet METOAONOMNI0  YNPaBfeHNa  XXU3HEHHbLIM
MaTeMaTUYeCKME | LUMKMOM  CIOXHbIX  KUOepdusmyecknx wu
mMeToAabl C MHPOPMAaLIMOHHbIX CUCTEM, MeTOAbLI cbopa 1
NPUMEHEHNEM aHanmsa uvHopMauun ans  BbiBNEHUS
COBpPEMEHHBbIX TpeboBaHWI 3aMHTEPEeCOBaHHbLIX CTOPOH Ha
CnocobeH KOMMbIOTEPHbIX OCHOBE MaTemMaTU4yeckmx MeTodoB C
COBepLUEHCTBOBA TEXHONOMNN " NPUMEHEHNEM KOMMbIOTEPHbLIX TEXHOMOMNA.
Tb U nakeToB YmeTb:
peanu3oBbIBaTb NpUKNagHbIX NPUMEHATbL KOMOMHaLMIO MHGOOPMALMOHHO-
HOBbIE Or1K- nporpamm KOMMYHUKaLNOHHbIX TEXHONOMNM 7]
MaTtemartunyeckue | 2.2 WMHCTPYMEHTarbHbIX CPEeACTB ANA aHanmaa,
MeToabl NPOEKTMPOBaHUS, pa3paboTKu,
pelleHuns Bepucpmkaumm 1 BanuaauMM  CIIOXHbIX
NpuUKNagHbIxX KOMIMIMEKCHbIX CUCTEM, COCTaBNEHUS nakeTa
3agay COMPOBOANTENBbHBLIX AOKYMEHTOB Ha KaXKooM
aTane XXM3HEHHOrOo LINKIa CUCTEMbI.
Bnagets: npakTnkamm CUCTEMHOM
nHXeHepwuu, Brnovas MBSE noaxon n A3bik
SysML, cpeactBamuM aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHUA, MoaennpoBaHus Ha
yposHe CAE-cuctem

OlnK CnocobeH Pewaetr 3agauu | 3HaTh:

-4 KOMBUHMPOBaTb npodeccunoHarnbH | CTaHAapThl, HOpPMaTUBHbIE "
W apganTMpoBaTh O [edATenbHOCTU | pacnopsaauTenbHbIX OOKYMEHTbI,
CylLecTByoLIME c ydeTom obecneymBatoLme [ OrOBOPHYHO,

TpeboBaHum OpraHM3auUmMOHHO-YMNPaBeHYECKY!HO,
MR- MHAOPMALIMOHHOW | MPOEKTHO-YNpaBneHYeCKyo "
(hopMaLIMOHHO- 6e30MnacHoCTU. TEXHOMOrMYECKN-yNpaBreHYeCcKyHo
KOMMY- AeaTenbHOCTb U peanuaylowmne npodunb
HUKALMOHHbIE CUCTEMHOM VHXeHepumn c y4yeTom
TEXHOMOMMM AnS TpeboBaHun NHOPMALIMOHHON
DELLIGHIS 33734 B OrK- 6e30nacHoCTH.
4.3. YmeTb:
obnactu -
CoctaenaTtb cneundukauumn TpebosaHunin Ha
I'IpO(beCCVI/IOHaJ'Ib s3blke UML, creumdukaumm apxutektyp c
HOM NpUMEHeHMEM a3blka ArchiMate ,
DesTenbHOCTU C COCTaBNATb  OTYETHYO  MPOEKTHY W
y4eTOM TEXHOSTOMMYECKYI0 AOKYMEHTAUMIO C Y4EeTOM
Tpe6oBaHui1 3apyBEeXXHOro N 0TeYECTBEHHOrO OnbITa.
MHAOPMAaLIMOHHO Bnapete: .
A3blkaMin OHTOMOrNn TEXHNYECKON

1 6e3onacHocTun

(MHdopmaumoHHOM) NpegMeTHON obnacTu

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

5/180.

Popma NpoOMEXYTOUHON aTTeCTaLMM(3avem/sKk3ameH) IK3AaMEH




13. TpypoemkocTb No BuAam y4yebHown paboTbl

TpyooemkocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
3
AyOuTopHble 3aHATUS 48 48
nekuunu 32 32
B TOM ymcne: npakTnyeckme - -
nabopaTopHble 16 16
CamocTtosTenbHasi paborta 96 96
B TOM Yucne: Kypcosas pabora (npoekT) - -
dopma NpomMexyTo4HOM aTTecTaumm 36 36
(ax3ameH — 36 vac.)
UToro: 180 180

13.1. CopepxaHue gUCUUNIINHDI

n/n Peanusa
s
pasgesa
JMC-
IIMIIJIMH

HanmeHoBaHue pa3gena bl C
CopepxaHue pasgena AMCUUninHbI
OVNCUMMNUHbI IOMOLIb
10 OH-
JIafiH-
Kypca,
JYMK *
1. NNekuun
1.1 BBegeHuve B cUCTEMHYIO OucumnnuHa cMcTeMHOM NHXEHEPUN U poslb CUCTEMHOIO
VHXXEHEPUIO MHXeHepa.
McTopus BOBHUKHOBEHUS OUCLMMNUHDI, €€ OTnn4me oT
WHXXEHepUn Mo cneumanbHOCTAM, CUCTEMOTEXHMKN U
WHXXEHEPHOro MEHEKMEHTA. |
CB#3b 1 OTNMYNA CUCTEMHON UHXEHEPUU, UHXUHUPUHTA 1 N
Hay4HbIX UCCNEeOOBaHNN. g
CB#3b C NpOrpaMmHON UHXEHEepPUen. Q
CraHgapTbl CUCTEMHOWN NHXEHepuK, B TOM vncne EIA-632 !
Knaccudumkaums cuctem § .
1.2 CuctemHbI noaxoa n lNoHATue cuctemsbl. Bxoa, BbiXoa, LeNb, MAUCCUS, OXXUOAEMbIN o 2
CUCTEMHOE MbILLINEHNE pesynbTar. E 2
DYHKLMA U KOHCTPYKLUMSA. MexaHn3M, apxuTekTypa, 5:5 ‘;’
MOAYNbHOCTb = d
CUCTEMBbI. =R
LleneBble n obecneumBaroLme CUCTEMBI. E E
CnoxHoCTb cucTeMbl. ArperMpoBaHue 1 ctpatndukaums o 2
Xonapxuu. 3 2
CuctemHoe mbliwneHne. KOHTPUHTYUTUBHOCTb CUCTEMHOIO 5 =
noaxona. -
Moaxoabl CUCTEMHOWN UHXEHEPUN. & §
4
1.3 YnpaBneHne XU3HeHHbIM Moaxoa »XM3HEHHOro LMKna. >§ 5
LIMKNOM CUCTEM CTpyKTypa XXM3HEHHOTO LiMKINa CUCTEMbI 1 €€ BbIOOP. g 3
OnucaHune XXn3HeHHOoro LmKna. Z S
TunoBble BapmaHTbl XXKM3HEHHOTO LMKIa pasHblX CUCTEM. O X



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

CtaHgapTbl NPOLIECCOB XM3HEHHOTO LMKIa CUCTEM
MeToabl ynpaBneHusi XXM3HEHHbIM LUUKIoM, cTaHgapT SPEM 2
CucTtembl ynpaBneHus XXM3HEHHbIM LIMKITOM CIIOXHBIX CUCTEM

1.4

MpakTnkn cuctemHom
VHXEeHepun

XapaKkTepucTmka NpakTUK XU3HEHHOTO LiMKNa, X COCTaB.
MMo3MumMm NPOEKTHOro MeHeaKepa n

CUCTEMHOIO MHXEHepa 1 CBA3aHHasi C HUMK Kraccudukauus
NPaKTUK XXNM3HEHHOTOo LMKna.

«FopbaTtas gnarpammay u CBSA3b MPaKTUK XXM3HEHHOTO LiMKNa C
pa3BopaYvBaloLLMMCSi BO BPEMEHU

npoekToM. Pasnnune mexay npaktukamu n ctagusiMmm
YKM3HEHHOTO LmKna.

dopmart TMnoBoro onuncanuna npaktukn (ISO 24774): HasBaHue,
HasHa4veHwue, pesynbTaTthbl, COCTaB

(meponpuaTua n gena).

TexHonormn NOAAEepPXKKM NPaKTUK Ha npumepe Agile un
dperimBopka Scrum

1.5

NhxxeHepus TpebosaHui

MoHaTne o6 wuHxeHepun TpeboBaHwi. Buabl TpebosaHwuii:
TpeboBaHNsA  3aMHTEPECOBAHHbIX  CTOPOH,  CUCTEMHblE
TpeboBaHus, TpeboBaHus normn4yeckomn apXUTEKTYpBblI,
TpeboBaHNs U3NYECKON apXUTEKTYpPbl, HEYHKLUNOHAarbHbIE
TpeboBaHus. Metogq VORD. TpaccupoBka TpeboBaHui. 15
3agad ctaHgapTta IEEE no ynpaeneHuto TpeboBaHusamu.
MpakTukn onpegeneHnss TpebOBaHUM 3aUHTEPECOBAHHbIX
CTOPOH 1 aHanu3a TpeboBaHui.

CraHgapT uHxeHepun TpeboBaHun ISO 29148 - craHpapT
onncaHusa  MpaKTUK UHxeHepun  TpebosaHun.  [pasuna
opMynNnpoBKM TpeboBaHUSA, CUHTaKCUC U KPUTEPUM OLLEHKM
KayecTBa TpeboBaHus. Cneuundurkaunm TpedbosaHnn.
PaspaboTka n ncnonosoBaHue TpeboBaHWI B XU3HEHHOM
LuKne cuctemsl (Ha npumepe V-

avnarpammel). TpaccupoBka TpeboBaHMI K pe3ynbTatam
BepudmKaumm n Banugauun.

[okazaTenbcTBa NPUEMIEMOCTU PUCKOB HEBLIMOJTHEHUS
TpeboBaHWi Npu NepecMoTpax BblaeneHns

pecypcoB (apTedakT «oLueHo4YHoe aenoy, ctaHaapT ISO
15026).

MHcTpymeHTanbHble CpeacTsa ynpasneHus TpeboBaHusMu.

1.6

ApXuUTEKTYpHOE
NpoeKTupoBaHne n
mogenmpoBaHue

MoHATME  apXWUTEKTYpbl U WHXEHEPUM  apXMTEKTYpbl.
Jlornyeckass apxutektypa n dwmsmnyeckaa apxutektypa B 1ISO
15288

TpeboBaHusa K apxuTekTypHOMYy onucaHuio no Bepcum ISO
42010 (cooTBETCTBUE ONMUCAHUI

MHTEpecam 3avHTEPECOBaHHbIX JUL, MHOXECTBEHHOCTb pymnmn
ONMCaHWN, pa3nuyeHne rpynnbl ONMCaHU

MU MeToda onucaHui, HeobxoaMMocTb cneundukauumn metToaa
onucaHun). 3ckusHoe npoektuposaHne.MBSE -
nopoxgatoLime Mogenn B apXMTEKTYPHbLIX OMUCAHUAX, A3bIKU
apXUTEKTYPHOIO MOAENMPOBaHUSA

(SysML, Archimate). MNopoxgatoLLee NpoeKkTupoBaHme.

1.7

OHTONornyeckas
WHTerpaums gaHHbIX

lMoHaTne nHdopMaLMOHHON MOOENU CUCTEMBbI U ee MpoekKTa.
Pasnuyenmne GymaxHoro un

6e3bymaxHoro [[oKyMeHToobopoTa UM gaTaueHTpUYecKom
MOJEeNeopUEHTUPOBAHHON pa3paboTku.

MoHATME 06 OHTONOrM4Yeckonm uHTerpauum paHHbix. O630p
NpoMbILLNEeHHbIX oHTonorun (ISO 15926 ana HenpepbIBHbIX
npounssoacTs, ISO 18269/PSL ansa npoueccos, ISO 16739/BIM
ang

CTPOUTENbCTBA, OTEYECTBEHHbIE MPAKTUKM)




Bubnunoteka cnpaBoyHbIX AaHHbIX ISO 15926 n ee cTpykTypa.
YnpaBneHne cUCTEMHbIMU NHTEpdencamm. CUCTEMbI CUCTEM.

1.8 YnpaBneHne Ka4yecTBOM CraHpapTbl kayecTBa, MOAENW, METOAbl, KPUTEPUU OLIEHKM
KayecTBa CWUCTEM Ha KaXOOM 3Tane >XWU3HEHHOro LMKna.
TexHonorMm ka4yecTBEHHOro ynpasreHns npoektamu: Angile un
Scrum. OueHka pycka, MeTOAbl pacyeTa HageXXHOCTN CUCTEM.
1.9 UHxeHepua 3HaHun MaTtemaTtnyeckne mopgenu, metogpl, TPU3 kak dyHoameHT

CUCTEMHOro noaxofa K paspaboTKe CIOXHbIX KOMMIEKCHbIX
cuctem. LimdpoBble ABOMHUKWU, TEXHOMOMUU MCKYCCTBEHHOIO
uHTennekra. [lepcnekTuBHble  TEXHOMOrMKM  peanusauum
CINOXHbIX CUCTEM

2. lMpaKkTuyeckne 3aHATUA

3. llabopaTopHble 3aHATUA

3.1 Pasgen 2.CuctemHbi CucteMHbll aHanu3. BbloeneHne cuctembl U3 BHELLHEWN
NoAaxo4 U CUCTEMHOE cpenpl, 0603Ha4YeHNe rpaHuL, CUCTEMbI, BHELLHEIO OKPYXEHUS,
MbILLIIEHNE onpedeneHve  CTEMKXONAepoB,  onpefdernieHne  BXOAOB,

BbIXOA0B, &SI CUCTEMbI, MUCCUU N OXMOAEMbIX PE3yNbTaToB

3.2 Pasgen 4. MNpakTtnkn 3.2.1 Mpaktnkn MBSE. MHOXeCTBEHHOCTb Mogenen. fAsbik
CUCTEMHOWN NHXEHEPUN onucaHuna SysML, cpega Modelio.

3.3 Pasgen 5. NHxeHepus PaspaboTka pasnuyHbix TpeboBaHuW K cucTeme: Ou3Hec-
TpebosaHui TpeboBaHus, CUCTEMHbIE TpeboBaHus, TpeboBaHus

3aUMHTEPECOBaHHbIX  CTOpoH. CocTaBneHue  guarpammbl
BapuMaHTOB WCMONb30BaHWS B COOTBETCTBMM CO CTaHAAPTOM
UML

3.4 Pasgen 6. ApxutektypHoe Asbik ArchiMate. Paspabotka vHdoOpmaunMoHHON modenu B
NpoeKTupoBaHue un cpepe Archi
MogenupoBaHue

3.5 Pasgen 7. OHTonornyeckass | PaspaboTka pgaTtaueHTpuyeckon WHAOPMaUMOHHOW Modenu
WHTErpaums gaHHbIX CINOXHOW cncTeMbl Ha ocHoBe Entity Framework

3.6 Pasgen 8. YnpaBneHue 3.6.1.0npegeneHne  kpuTepueB KadyecTBa TpeOOBaHWA.

Ka4yeCTBOM

OueHka kadecTBa Tpe6OBaHVIl7I, npoBepka Ha COOTBETCTBUE

TpeboBaHNAM (byHKUMOHaNbLHOE TeCTUpoBaHue).
CoctaBneHne fgokymeHTa o kadectBe B cpege Confluence
(Jura)

3.6.2 YnpaeneHue pwuckamu. MeToabl

MocTtpoeHune kyba puckoB.

CHMXXEeHNA pPUCKOB.

3.6.3.NMpakTnkn  ynpasBneHus. 3HakomctBO ¢ Agile,
dpermBOpKOM Scrum
13.2. Tembl (pasaenbl) AUCUMNINNMHBI U BUAbI 3aHATUN
Bugpl 3aHATUI (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu JlabopaTopHble pa6ota Bcero
1 BeeneHve B CUCTEMHYHO 5 0 8 10
NHXEHEPUIO
CuctemMHbIl noaxoa n
2 | CMCTEMHOE MbILUfEHNE 4 2 8 14
3 YnpaBneHne XNU3HeHHbIM 5 0 8 10
LMKIIOM CUCTEM
MpakTkn cuctemMHomn
4 | uHXeHepun 6 2 12 20
5 NuxxeHepus TpeboBaHmi 4 5 12 18
ApXuUTEKTYpHOE
g | MPOeKTUpOBaHue 1 4 2 12 18
MogenupoBaHue




OHTORnornyeckas

7 2 2 8 12
WHTErpaums gaHHbIX

8 YnpasneHne kKa4ecTBOM 4 6 12 22

9 VHXXeHepusa 3HaHUI 4 0 16 20

Wtoro: 32 16 96 144

14. MeToaunyeckue yKkasaHusi Ans ooy4aroLmxcsi N0 0CBOEHUIO AUCLUNIIUHbI

N3yyeHne ancumnnunHbl peKoMeHayeTcsl HayaTb C O3HaKoOMIeHUst ¢ paboyen nporpammMon
ANCUMNNNUHBI, €€ CTPYKTYpOM WM coaepxaHnem pasgenoB (Tem), TpeboBaHui K TeKywen u
NPOMEXYTOYHOWN aTTecTaunn, 3aTtemMm 03HAKOMUTLCS C MEPEYHEM PEKOMEHOYEMOWN NUTEpPaTypbl.

OucumnnmHa «CucTeMHas WHXeHepusa» COCTOMT U3 CBA3AHHbIX Mexay cobow Tew,
obecneunBaloLLmx nocrneaoBaTenbHoe n3yvyeHne matepmana u BelpaboTKy YMEHUS NMPUMEHSTb
NofnyyYeHHble 3HaHUS.

O6yueHure no gucumninHe OCyLeCcTBAETCA B Crieayowmx opmax:

1. ayauTopHble 3aHATUS (f1ekyuu, nabopamopHsie pabomel);

2. camocTtodaTenbHaa pabota ctygeHTa (nodzomoeka K rfeKyusiM, rnabopamopHbIM
pabomam, rnpoMexxymo4yHOMYy mecmupoB8aHUt0, K dK3aMeHY)

Y4yebHbI MaTepuan CTPYKTYPUpPOBaH W  U3ydeHWe AOUCLMNIMHLI NPOU3BOAUTCA B
TemMaTnyeckon nocregosatenbHocTn. [lo  kaxgon Teme npeaycMOTpeHbl  NeKuun  u
CaMOCTOATENbHOE U3ydeHMe MaTtepuana, 4acTb TeM npegycmaTpuBaeT  BbIMOSTHEHUE
nabopaTtopHbIX paboT.

CamocTosaTenbHas paboTta obyyalowmnxcs BKITOYaeT TEKYLLYIO N TBOPYECKYHO NPO6rieMHo-
OPUEHTUPOBAHHYIO CaAMOCTOSATENbHYIO paboTy.

Tekywass camoctosTenbHas paboTa BknoyaeT paboTy C NEKUMOHHBIM MaTepuanom,
nouck n o63op nuTepaTtypbl U 3MNEKTPOHHbLIX WUCTOYHWKOB WHQOpMaLMM N0 UHAMBMAOYASbHO
3ajaHHoOM npobrnematvke Kypca; W3y4eHMe TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO
npopaboTKy; NoAroTOBKYy K labopaTopHbIM paboTam; NOAroTOBKY K 9K3aMeEHY.

TBOpYeckas yacTb CaMOCTOSITENIbHOW paboThbl BKMOYaeT nccrneaoBaTenbCkylo paboTy u
y4yacTMe B Hay4YHbIX W Hay4HO-MPAKTUYECKUX KOHEPEHUMSAX, CEMUHapax W onuMmnuagax;
aHanmM3 HayyHblX nybénMkaumn no 3apaHee onpeneneHHonm Teme, nepeBon CcTaTer no
CUCTEMHOWN MHXEHEPUM C MHOCTPAHHBLIX A3bIKOB, 0030p 3apybeXHOro M pOCCUMIACKOro onbiTa
NPUMEHEHNA MNPAKTUK CUCTEMHOW WHXEHEpUU Npu peanusaumm CroXHbIX TEXHUYECKUX U
MHPOPMaLNOHHbBIX MPOEKTOB.

Mpy uncnonb3oBaHUM AOUCTAHUMOHHBIX OOpa3oBaTeNbHbIX TEXHOMOMMA U 3NEKTPOHHOMO
oOy4yeHns BbINONHATL BCe YKasaHua npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbCa K online-3aHATnSAM, cobniogate pekoMeHaaumm no opraHnsaumm
CaMOCTOATESNIbHON paboThl

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYPCOB WHTEpPHET,

Heob6XoaUMbBIX AN OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbl 0GhoPMISIEMCS 8 COOmeemcmauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyus 0515 ecex 8ud08 UCMOYHUKOS)

a) OCHOBHasg nuTeparypa:

Ne n/n UcTouHuK

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

Meeposu4, M. L. CucteMHoe MbiwneHue: opMmmnpoBaHme n pa3suTue : yiebHoe nocobue / M.
U. Meeposuy, J1. V. WWparnHa. — Mocksa : COJIOH-IMpecc, 2019. — 276 c. — ISBN 978-5-

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

3 NoycoH Maponba «bagy». MNyTewecTtBue no cuctemHomy navawadTy.\lNep.Ha pyc.43.

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

6) gononHWUTenbHaa nuTeparypa:




Ne n/n

McTOYHMK

Yepmkosa, E. A. lNporpammHasa uHxXeHepusi. BusyanbHoe mopenvpoBaHWe nporpaMmHbIX
cuctem : yvyebHuk ansa BysoB/ E. A. YepTtkoBa. — 2-e wu3g., uenp. u gon. — Mockea :
MapatenbctBo KOpait, 2020. — 147 c. — (Bbiclwiee obpasoBaHue). — ISBN 978-5-534-09172-
4. — TekcT : anekTpoHHbin // OBC HOpant [canTt]. — URL: https://urait.ru/bcode/452749 (nata
obpaweHns: 06.12.2020).

Cwunuy, B. A. Teopust cucteM M CUCTEMHbLIN aHanu3 : y4ebHoe nocobue / B. A. Cunny, M. T1.
Cunndy. — Tomck : ToMmCKMA rOCyOapCTBEHHbI YHUMBEPCUTET CUCTEM YMpaBneHUs WU
pagnoanekTpoHukn, 2011. — 276 c. — ISBN 2227-8397. — TeKCT : 3NEKTPOHHbIA [/
OneKkTpoHHO-6nbnuoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/13987.html (gata obpawenus: 06.12.2020). — Pexum goctyna: Ans
aBTOPU3MP. NONb30oBaTenen

Jlaspuujesa, E. M. TporpammHas unxeHepus. [Mapagurmel, TexHonorum n CASE-cpeacTsa :
y4yebHuk ansa By3oB / E. M. JlaBpuwieBa. — 2-e usg., ucnp. — Mockea : Msgatenbcteo KOpaiT,
2020. — 280c.— (Bbicwuee ob6pasoBaHue). — ISBN 978-5-534-01056-5. — TekcT
anekTpoHHbI // OBC HOpant [canT]. — URL: https://urait.ru/bcode/452156 (nata obpalleHus:
06.12.2020).

MeTogonorms MpoeKkTHOW [eATenbHOCTU WHXeHepa-KOHCTpyKTopa : yyebHoe nocobue Ans
By3oB / A. I. VicaeB [u gp.] ; nog pepakumen A. . Vcaeea, J1. B. NnoTtHukoBa, H. N. domuHa. —
2-e un3g., nepepab. n gon. — Mocksa : N3pgatensctBo HOpawnt, 2020. — 211 ¢c. — (Bbicwee
obpasoBaHune). — ISBN 978-5-534-05408-8. — TekcT : anekTpoHHbin // SBC KOpanT [canT]. —
URL: https://urait.ru/bcode/454149 (paTta obpaiyeHus: 06.12.2020).

CucTemMbl ynpaBreHusi TEeXHOMOrMYeckumy npoueccamm M MHMOPMALMOHHbIE TEXHOMOMNM :
yyebHoe nocobuwe ana BysoB/ B.B. TpoueHko, B.K. ®epopos, A.WN. 3abyackun,
B. B. KomeHgaHTOB. — 2-€ 134., ucnp. n gon. — Mockea : UspgatensctBo tOpant, 2020. —
136 c. — (Bbicluee obpazoBanue). — ISBN 978-5-534-09938-6. — TekcT : anekTpoHHbI // ABC
KOpawt [canT]. — URL: https://urait.ru/bcode/454172 (nata obpawieHus: 06.12.2020).

NpomoB, A.W. YnpaBneHune OuW3Hec-npoueccaMu: COBPEMEHHble MeToAbl . MoHorpadus /
A. U.Tpomos, A. dnanwmaH, B. lWmnar; noa pepakumen A.WN. [pomoBa. — Mocksa :
NapatenbctBo KOpant, 2020. — 367 c. — (AkTyanbHble MoHorpadcgum). — ISBN 978-5-534-
03094-5. — TekcT : anekTpoHHbIn // ABC KpawnT [canTt]. — URL: https://urait.ru/bcode/450272
(oata obpawenus: 06.12.2020).

10.

pekyn, B. U. TpoekTupoBaHue MHPOPMaLMOHHBIX CUCTEM : YHEBOHUK U NPakTUKyMm Ans By30B /
B. WN. 'pekyn, H. JI. KopoBkuHa, I. A. JleBouykmHa. — Mocksa : N3gatenscteo KOpant, 2020. —
385 c. — (Bbicuee obpasoBaHue). — ISBN 978-5-9916-8764-5. — TekcT : aneKkTpoHHbIn // BC
KOpanT [canT]. — URL: https://urait.ru/bcode/450997 (gaTta obpaiieHus: 06.12.2020).

11.

Poxkos, H. H. KBanumeTpus u ynpasneHue kadectBoM. MaTemaTtndeckne meTtoabl U Moaenu :
y4ebHuK 1 npaktukym ans By3oB / H. H. PoxkoB. — 2-e u3g., nepepab. n gon. — Mocksa :
NspatenbctBo KOpant, 2020. — 167 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-07048-
4. — TekcT : anekTpoHHblr // ABC KOpant [canTt]. — URL: https://urait.ru/bcode/454558 (nata
ob6paweHns: 06.12.2020).

12.

CnuBak, B. A. YnpaBneHve uamMeHeHusIMU : y4ebHMK ans By3oB/ B. A. CnmBak. — MockBsa :
WNapatensctBo OpanT, 2020. — 357 ¢. — (Bbicwee obpa3oBaHune). — ISBN 978-5-534-03358-
8. — Tekct : anekTpoHHbIN // OBC FOpanT [canT]. — URL: https://urait.ru/bcode/450462 (pata
ob6paweHns: 06.12.2020).

13.

YekmapeB, A.B. VYnpaeneHne WT-npoektamn W npoueccamu : Yy4eOHUK aOnsi By30B /
A. B. YekmapeB. — MockBa: MWspatenbctBo HOpant, 2020.— 228c.— (Bbicwee
obpasoBaHue). — ISBN 978-5-534-11191-0. — TekcT : anekTpoHHbin // SBC KOpanT [canT]. —
URL.: https://urait.ru/bcode/455189 (gata obpaweHus: 06.12.2020).

14.

MpoBopog, A. B. TexHu4yeckoe TBOpYECTBO : y4ebHoe nocobue ansa Bysos / A. B. NpoBopos. —
2-e un3g. — MockBa : UspatenbctBo Opawnt, 2020 ; Apocnaenb: W3gat. gom AlTY. —
423 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-12681-5 (M3patenbctBo HOpanT). —
ISBN 978-5-9914-0398-6 (N3paT. pom AlTY). — TekKcT : anekTpoHHbiv // ABC KOpawnT [canT]. —
URL: https://urait.ru/bcode/448356 (gaTta obpaiieHus: 06.12.2020).

15.

Bobposckun, Ceprenn Wropesuy. [lMporpamMmHas uHxeHepusi : TexHonoruu [leHTaroHa Ha
cnyxb6e poccuiickux nporpammuctoB / C. . Bobposckun .— CI16. : Mutep, 2003 .— 219,[2] c. :
un .— ISBN 5-318-00103-3.

16.

Commepsunn, MaH. NnxeHepust nporpammHoro obecnevyenus / Man Commepsunn ; lNep. ¢ aHrmn.
n pea. A. A. MuHbko .— 6-e u3g. — M. : Bunbamc, 2002 .— 623 c. : un. — lMapan. TUT. n. aHrn.
— ISBN 5-8459-0330-0 : 265.00.

17.

Neddpurryann, OvH. MpuHuunel paboTbl ¢ TpebGoBaHMsIMKU K NporpaMMHOMY ofecnedeHuto :
YHuduumnpoBaHHbii noaxoa / AvH Neddunryann, OoH Yugpur ; Mpeaucn. 3. Vopaawa; lMep. ¢
aHrn. n peg. H.A. OpexoBori .— 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 o6bekTHbIM TexHonoruaMm) .— ISBN 5-8459-0275-4 : 261.00.
BaTtoBpuH B.K. TonkoBbli croBapb MO CUCTEMHOW M NpOrpamMmHoOn uHxeHepun. — M.: OMK
Mpecc. — 2012 1. — 280 c.
Lamune K. CuctemHas NHXeHepusi ans «YarHUKOB» /
«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

MyTteBoguTens no cuctemHon nHxeHepumn. INCOSE — OdmumaneHbin cant: Pexnm goctyna —

22 o
SEBOoK (sebokwiki.org)
23 | SysML Open Source Project - What is SysML? Who created it?

18.

19.

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHUs AnNsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobusi, 3adadqyHuku, Memodu4yecKue yKa3aHusi MO 8bIMNOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcTOYHMK
1 JlaBnnHckas O.10. MeTognyeckme pekomeHaaumm no BbINoNHeHUo nabopaTopHbix paboT. Kypc:
CuctemHasg nHxeHepusa 2020 (vsu.ru)

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble MNpU peanu3auum y4ebHOM
OUCUMNNUHBLI, BKMOYaA [OUCTAHUMOHHbIe obpa3oBaTenibHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

OucumnnuHa peanuayetca C MpUMEHEHMEM JfEKTPOHHOIo O00y4yeHUs U OUCTaHUWOHHbIX
obpasoBaTtenbHbIX TexHoNnornn. [ns opraHM3auumn 3aHATUA PEKOMEHAOBaH OHManH-KypC
«CncremHaa uHxeHepua_ 2020 (vsu.ru)», pasMmelleHHbIn Ha nnatpopme JONEeKTPOHHOro
yHuBepcuteTta BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, npuBegeHHble B .15 B.

18. MaTtepuanbHO-TEXHUYECKOEe obecnevyeHne AUCLUUNIINHbBI:

1. MynbTumMeaunHasa nekumoHHasa ayautopus (kopn. 1, aya. 433), cuctemMHbIn BoK: npoueccop
Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatusHasa namsatb 8['6, HDD 500I6; moHuTOp:
LG Flatron L194WT-BF Mynstumeananpoektop Acer SkpaH APOLLO-T STM-1102
AkycTuyeckasa cuctema [locka menosasi.

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

cucteMHbln 6nok: npouecc Intel(R) Core(TM) i3-4160 CPU @ 3.60GHz, onepaTtuBHasa namsaTb
86, HDD 500I'6, sBuaeokapTta NVIDIA GeForce GTX 750; moHuTop: Acer V226HQL
KomnbtoTep B cocTase:

cucteMHbln 6nok: npoueccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatuBHas
namsTte 86, HDD 160I'6, Buaeokapta ATl Radeon HD 4350; moHutop: LG Flatron W20435
KomnbloTep B cocTase:

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

MynbTnmegmanpoektop ViewSonic PAS03W

KommyTaTtop HP ProCurve Switch 1400-24G

MynbTnmegumHas akyctudeckasa cuctema SVEN SPS-702 (1 wr.).

CneunanmnanpoBaHHaa mebenb; ctonbl 16 wT, ctynba 20 wrt., goctyn Kk doHaam y4vyebHo-
METOANYECKON JOKYMEHTALMMU, ANEKTPOHHLIM BMBNNOTEYHBbIM CUCTEMAM, BbiXod B VIHTEpHET.

19. ®oHA OUEHOYHbIX CpeacTB

©19.1 MNepeyeHb KOMMNETEHLUUIN C YKazaHMeM 3TanoB (pOpMUPOBaHUA U


http://www.interface.ru/iarticle/files/36389_72573873.PDF
https://www.incose.org/
file:///C:/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

nnaHnpyembIiX pe3ynbTaTtoB 06y‘-IeHI/I$I

Ne HanmeHoBaHve KomnereHuuu HWHpavkaTopsl OueHoyHbIE
pasgena JOOCTUXKEHHUA cpeacTBa
ANCLUMUMINHBI KOMIIETEeHIIUU
1 BeeneHve B
CUCTEMHYHO OllK-2 OlK-2.2 -I;_)eCTbI
NHXEHepPWIo cee
2 CucTemHbI noaxoa v KomMneTeHTHOCTHO-
CUCTEMHOE MbILUIEHNE OpPUEHTUPOBAHHbIE
oK 3a4aHus,
-4.3
OnK-4 TecCTbl
3apaHusa ans
nabopaTopHbIX
paboT
Acce
3 YnpaBneHue
TecTnbl
XKWU3HEHHbBIM LIMKITOM OriK-4 , OMNK-2 OrK-2.2 Jcce
cucTem OriK-4.3
4 MpakTuKn cucTemMHoM OlK-2.2 TecThl
NHXeHepun OrlliK-4.3
p OMK-4 . OMK-2 3agaHua ons
nabopaTopHbIX
paboT
dcce
5 NHxeHepust OlK-2.2 KomMmneTeHTHOCTHO-
TpeboBaHWi OrlK-4.3 OpUEHTUPOBaHHbIE
3ajaHus,
OK-4 , OMK-2 TecThl
3agaHua ons
nabopaTopHbIX
pabort
Occe
6 ApXUTEKTYpHOE OlnK-2.2 KoMneTeHTHOCTHO-
NPOEKTUPOBaHKE U OriK-4.3 OPMEHTUPOBAHHbLIE
mogenmpoBsaHue 3agaHus,
OrK-4 , OMK-2 ToeTh
3apaHua ans
nabopaTopHbIX
paboT
Occe
7 OHTOnoru4eckas OrnkK-2.2 TecThl
WHTerpaumsi AaHHbIX OrK-4.3 3agaHunsa gnga
OrlK-4 , OMnK-2 nabopaTtopHbIX
paboT
Occe
8 YnpaBneHve OrK-2.2 TecThbl
KayecTBOM OrK-4.3 3apaHusa ons
OrlK-4 , OMnK-2 nabopaTtopHbIX
paboT
Occe
9 WHxeHepusi 3HaHWi OnK-4 , OMnK-2 OrK-2.2 TecThbl
OriK-4.3 Acce




MpomexyToyHas aTTecTauust Bonpocsl k
9K3aMeHy

* B rpacde «POC» B 0b6s3aTenbHOM nopsigke MNepevmMcnsaioTcsi OLEHOYHble CpeacTBa TEKyLUen W
NPOMEXYTOYHOWN aTTecTaumn.

19.2 OnucaHne KpuTepueB M LWKanbl OLEeHUBAHUA KOMNEeTeHUUN (pe3ynbTaTtoB O0y4YeHus) npu
NPOMEXYyTOYHOM aTTecTauum

Mpumep:

[na oueHuBaHMA pes3ynbTaToB OOYyYEeHWsT Ha 3K3aMeHe WCMOMb3YKTCA creaylwme nokasartenu
(8YHbI 13 19.1):

1. 3HaHve MeTOoaonorMM YMNpaBneHUs >KU3BHEHHbIM LMKNOM  CROXHbBIX KUOepdusnyecknx wu
MH(POPMAaLMOHHbIX cucTeM, MeTodoB cbopa M aHanu3a WHpopMauum Ans BbiBrieHua TpeboBaHui
3aMHTepeCcoBaHHbIX CTOPOH.

2. yMeHue npUMEHsITb KOMOWHAUMIO  MHAPOPMALMOHHO-KOMMYHUKALUMOHHBLIX  TEXHOMOTMA  W”
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKkTMpoBaHus, pa3paboTki, Bepudukaumm n Banvgaumm
CMOXHbIX KOMMMEKCHbIX CUCTEM, COCTaBIIEHUA MNakeTa CONPOBOAUTENbHbBIX OOKYMEHTOB Ha KaXaom
aTane XXU3HEeHHOro LUKna CUCTEMBI.

3. BrageHne npakTMkaMyM CUCTEMHOW WHXeHepuu, Bknovas MBSE nogoxog un a3blik SysML,
cpeAcTBaMu aBTOMATU3MPOBAHHOMO MPOEKTUPOBaHMSA, MogenmpoBaHmsa Ha ypoBHe CAE-cuctem

4. 3HaHMe CTaHOapTOB, HOPMATMBHbLIX W pacnopsiAuTenbHbIX LOKYMEHTOB, obecnevvBatoLmx
OOroOBOPHYI0,  OpPraHM3auMOHHO-YNPaBiEHYECKYH0, MPOEKTHO-YNPaBNeHYEeCcKyl0 W  TEeXHOMNOrm4yeckn-
yrnpaBneHYecKkyo 4eATeNnbHOCTb U peanuayroLwmnx Npodunb CUCTEMHON UHXEHEPUN.

5. ymeHue coctaBnaTb cneumdukaumm tTpedoBaHni Ha a3bike UML, cneumdunkaumm apxmTektTyp c
npumeHeHneM a3bika ArchiMate , cocTaBnsaTb OTYETHYIO MPOEKTHYO U TEXHOMOMMYECKYI0 AOKYMEHTaLMIO
C y4eToM 3apyBexXHOro u 0Te4EeCTBEHHOrO OnbITa.

6. BrageHue A3bikaMy OHTONOMMMN TEXHUYECKOW (MHAOPMaUMOHHOW) NpeaMeTHoM obnactu

[Ona oueHuBaHua pe3ynbTatoB OOyYeHUA Ha 9K3aMeHe (3a4eTe C OLEHKOMW) MChonb3yeTcs
4-6annbHas Wwana: «0TIIMYHO», KXOPOLLUO», Ky4OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasnbl OLueHNBaHNA pe3ynbTaTtoB O6y‘-IeHVIFI.

YpoBeHb
- cchopmuposa
Kputepumn oueHnBaHnA KOMNeTEHUNI HHOCTM LLIkana oueHok
KOMMEeTEHL N
CdopmupoBaHHble 3HaHuA mMeTogonornm ynpaBneHuns | NoebiweHHb! Omnu4Ho

YKU3HEHHbIM UMKNOM  CHOXHbIX  Knbepduanmdecknx 1 | U ypoeeHsb
MH(POPMALMOHHbIX cucTeM, MeTogoB cbopa w  aHanusa
MHopMaumm ansa BbiaBNeHUss TpeboBaHW 3aMHTEPECOBAHHbIX
CTOPOH C MPUMEHEHNEM MaTemaTU4ecKnx METOAOB Ha OCHOBE
MaTtemMaTnyeckux MeTOAOB C MPUMEHEHNEM KOMIMbIOTEPHbIX
TEXHONOINMN.

CdopmurpoBaHHble yMeHua NPUMEHATL KOMOMHaLmIo
MHAOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOrNM n
WHCTPYMEHTarbHbIX CPeACTB ANA aHanuia, npoeKTUpOBaHUS,
pa3paboTku, Bepudmkalmm 7 Banuaaumm CNOXHbIX
KOMMIIEKCHbLIX CUCTEM, COCTaBNEHUSA NakeTa CONPOBOAUTESNbHbBIX
OOKYMEHTOB Ha KaxJoM 3Tane XW3HEHHOro UuKna cCUcTembl C
y4yeTom 3agay MHopmaumoHHon 6e3onacHOCTM.
CdopmmpoBaHHble BfageHus npakTukamm CUCTEMHOM
UHxxeHepuun, Bkodas MBSE nogxogq wu  4as3blk SysML,
cpeacTBamu aBTOMAaTM3NPOBAHHOIO NPOEKTUPOBAHUSA,
mMogenvpoBaHusa Ha ypoBHe CAE-cuctem

CdopMMpoOBaHHblE  3HAHUA  CTaHZAPTOB, HOPMATUBHbLIX U




pacnopsanTENbHbIX OOKYMEHTOB, obecneymBaoLLnX
[OrOBOPHYI0,  OpPraHU3aLMOHHO-YNPAaBEHYECKYD, MPOEKTHO-

yrnpaBneH4ecKyto " TEXHONOrM4eCcKn-ynpaBneH4eckyo
DeATenbHOCTE M peanuaylowmx  npoduinb  CUCTEMHON
NHXeHepuu.

CdopMupoBaHHbIE YMEHUA ANS cocTaBneHusa creundukaumm
TpeboBaHun Ha 4sbike UML, cneumdmkaumm apxuTektyp c
npumeHeHnem 4sblka ArchiMate, cocTtaBnATb OTYETHYHO
NPOEKTHYI0 W TEeXHOMOMMYeCKytd [OKYMEHTAUMIO C Yy4eToM
3apyb6exxHOro 1 0Te4eCTBEHHOIO ONbITa.

CdopmmpoBaHHbie BrageHnsa A3blkamm OHTONOMMM TEXHUYECKOM
(MHdOpMaUMoHHOM) NpegMeTHON obnacTtu

CdopmumpoBaHHble, HO cogepXxalme oTaenbHble npobensi,
3HaHWA  MEeTOAONOrMn  YNpPaBfieHUS  XXWU3HEHHbIM  LIMKITOM
CMNOXHbIX KMOEepdUanyecknx n UHGPOPMALMOHHBLIX CUCTEM,
mMeTogoB cbopa M aHanuM3a uHOpMauun ANs BbISBNEHMWS
TpeboBaHWM  3aMHTEPECOBaHHbIX  CTOPOH HA  OCHOBE
MaTeMaTU4EeCKUX METOL4OB C MNPUMEHEHWEM KOMIMbIOTEPHbIX
TEXHONOINMN.

CdopmumpoBaHHble, HO coaepawune oTaenbHble npobensl,
yMeHUst NPUMEHSTb KOMBuHaLumo NHPOPMaLMOHHO-
KOMMYHUKALIMOHHbIX TEXHOMOMMIA N MHCTPYMEHTAalbHbIX CPEACTB
ANA aHanu3a, NpPoeKkTMpoBaHus, pa3paboTku, Bepudukaumumn u
Banuaaumm CrOXHbIX KOMIMEKCHbIX CUCTEM, COCTaBMeHus
naketa COMpPOBOAWUTENbHbIX AOKYMEHTOB Ha KaXaom aTane
XM3HEHHOTO LMKMa cMcTeMbl C y4eTOM 3a4ad MHOpPMaLMOHHOM
6esonacHocTw.

CdopmupoBaHHbIe, HO coaepXalluue oTaenbHble npobensi,
BNageHns NpakTMkaMmm CUCTEMHON MHXeHepun, Bknoyaa MBSE
nogxod n a3bik SysML, cpegctBamn aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHNA, MoaenupoBaHus Ha yposHe CAE-cuctem
CdopmmpoBaHHble, HO coepxawme oTaenbHble npobensi,
3HaHUA CTaHOApPTOB, HOPMATMBHbLIX W  pacnopsiAUTEnbHbIX
AOKYMEHTOB, obecrneynBaolmx JOroBOPHY, OpraHM3aunoHHO-
yrnpaBneH4Yeckyo, NPOEKTHO-YNpaBreHYeCKyto n
TEXHOJOrMYeCKM-ynpaBneH4YecKyo OEeATENbHOCTb n
peanuayloLwmnx Npogunb CUCTEMHON UHXEHepUu.
CdopmurpoBaHHble, HO cogepawue oTaernbHble npobensl,
YMEHUs ONSA cocTaBneHus cneuudpukauum TpeboBaHun Ha
a3blke UML, cneumdukauum apxuTekTyp ¢ NnpUuMeHeHneM A3blka
ArchiMate , COCTaBnNATb OTYETHYIO NPOEKTHYIO n
TEXHONOMMYECKY0 [AOKYMEHTaUuio C y4eToM 3apybexHoro u
OTEYEeCTBEHHOro onbiTa.

CdhopmmpoBaHHble, HO cogepxawme oTaenbHble npobensl,
BnageHus A3bIKaMK OHTONOrNN TEeXHUYECKOM
(MHdOopMaunoHHOM) NpegMeTHon obnacTtu

Ba3sosbil
YPOBEHb

Xopowo

He nonHble 3HaHWA MeTOAOoNOrMn YyrnpasBreHUs XU3HEHHbIM
LUMKIMOM  CITOXHbIX  KNBepdusnyecknx u UHGOPMaLMOHHbIX
cuctem, MeTogoB cbopa WM aHanu3a  WHgopmauum  Ons
BbISIBIIEHUS] TPEOOBAHUIN 3aUHTEPECOBAHHBIX CTOPOH Ha OCHOBE
MaTteMaTn4yeckMx METOAOB C MPUMEHEHNEM KOMMbIOTEPHbIX
TEXHOMOTUN.

YactmyHo chOpMUMpOBaHHbIE  YMEHUA ANnd  NPUMEHEeHUst
KOMBUHaUM MHPOPMALMOHHO-KOMMYHMUKALMOHHBLIX TEXHOMOIMN
N MHCTPYMEHTarbHbIX CPEeACTB ANS aHanmsa, NpOEKTUPOBaHUS,

lNopoeosenbiti
YpPO8€EHb

Yooenemeopume
JIbHO




pa3paboTku, BepudukaLmm n Banugaumm CMNOXHbIX
KOMMIIEKCHbIX CUCTEM, COCTaBNEHUSA nakeTa cConpoBOAUTESbHbIX
OOKYMEHTOB Ha KaxJoM 3Tane >XM3HEHHOro LMKNa CUCTEMbI C
y4yeToM 3agad nHopmaunoHHon 6e30nacHOCTU.

HepoctaToyHO nonHoe BnageHue npakTUukamMnm CUCTEMHOWN
uHxxeHepuu, Bkrovas MBSE noaxon n asblk SysML, cpeactsa
aBTOMAaTM3NPOBAHHOIO MNPOEKTMPOBAHMS, MOOENUPOBaHUSA Ha
ypoBHe CAE-cuctem

He nonHocTblo chopmupoBaHHble 3HAHWS  CTaHOApPTOB,

HOPMaTUBHbIX n pacnopsanTenbHbIX [OKYMEHTOB,
obecneymBaroLLnX [OrOBOPHYHO, OopraHu3aLoHHO-
ynpaBreH4Yeckyto, NPOEKTHO-YNPaBIIEHYECKYHO n
TEXHONOrMYeCKU-yrnpaBneHYeCcKyto OeATenbHOCTb "

peanunayoLwmx npodusie CUCTEMHON UHXEHEPUN.

YHacTMyHO cpopMMpOBaHHbLIE YMEHUS [ONS  COCTaBSiEHUS
cneundukaumm TpeboBaHun Ha s3bike UML, cneundumkaumm
apXUTEKTyp ¢ npumeHeHnem sa3blika ArchiMate , He NONHOCTBIO
ChopMMpPOBaHHbLIE  YMEHWA MO  COCTaBfIEHUIO  OTYETHOM
MPOEKTHOM W TEXHOMOrMYeckon [OKYMEHTauum C  y4eToMm
3apy6exXHOro 1 0TEeYECTBEHHOrO OnbITa.

YcnewHoe, HO He MOfHoe BrafeHue £3blkaMyW OHTOMOrmu
TexHn4eckon (MHPOpPMaLNOHHOW) NpeaMeTHOM obnacTu

dparmeHTapHble  3HaHUS WnM  OTCYTCTBME  3HaHWMN. - Heydoenemeopu
dparmeHTapHble ~ YMEHUss UM OTCYTCTBME  YMEHWIA. mersibHO
dparmeHTapHble HaBbIKW UMM OTCYTCTBUE HABLIKOB

19.3 TunoBble KOHTPOSbHble 3aA4aHMA WU UHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHWK, YMEHUW, HaBbIKOB W (UNK) onbiTa AeATeNbLHOCTU, XapaKTepusylliue 3Tanbl
¢hopMmupoBaHUA KOMNEeTEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTenibHOW NporpaMmmbl

19.3.1 NNepeyeHb BONPOCOB K 3K3aMEHY:

1. IMCINIIIINHA CUCTEMHON HHXKEHEPHH, €€ OTIMYHUSI OT MHKEHEPUH 110 CIICIHUATBHOCTSIM U HH)KCHEPHOTO MEHEKMEHTA.

2. Pomp CHCTEMHOTO0 WH)XEHEpa, OTJIMYMSA CHCTEMHOTO WHXEHEpa OT IPOCKTHOTO MeEHe[Kepa M HHXKEHEPOB II0
CHEIMATbHOCTSM.

3. CBA3b U OTVINYMA CHCTEMHON HHXXCHEPHH, HHKEHEPHH U HAYYHBIX HcciaeoBaHni. CBs3b C IPOrPaMMHON HHKEHEPHEH.

4. KOHTpHHTYUTHUBHOCTh CUCTEMHOTO noaxona. [lorsTre cucteMsl. 3aMHTEpECOBaHHBIC CTOPOHBI. DYHKITHS U KOHCTPYKITHSL.
JHuarpamma-ramoyprep.

5. MexaHu3M, apXUTEKTypa, MOTYIbHOCTb CUCTEMBL.

6. Xonmapxumu. LleneBbie 1 o0ecrieunBaroNnIe CHCTEMBI, CHCTEMBI B 9KCILTyaTaIl[MIOHHON CcpeJe.

7. IloHsATHE KU3HEHHOTO IIUKJIA. Y IPaBICHHE )KU3HEHHBIM IIHKIIOM, ocobeHHOCTH PLM-cuctem.

8. JKu3HEHHBI IUKJI C TOYKM 3PEHUS CHCTEMHOTO HH)KEHEpa, MPOEKTHOrO MEHeKepa, MH)KEHEpa MO CHEIHaIbHOCTH.
B3anMocCBs3b CHCTEMHOM HHXKEHEPUU U IPOTPAMMHON NHIKEHEPUH.

9. Bupp! )KU3HEHHBIX IUKI0B. POPMAIH3MBI IPEACTABICHIUS KU3HEHHOTO LIUKJIA.

10. Tuns! 1 pazHOOOpa3ue >KU3HEHHBIX IMKIIOB, CBSI3b KU3HEHHBIX LIMKJIIOB PA3HBIX YPOBHEH CTPYKTYPHI B COCTaBE CHCTEMBI.
Kanuransusle npoexTsl. HoTanus ¢10KHOT0 )KU3HEHHOTO LIUKIIA.

11. CrangapTusanus Kak METOJOJIOTHYEeCcKass W OHToJormueckas paborta. Kparkas xapakrepuctuka ISO 15288 (mpaktuku
KI3HEHHOTO ITUKJIa CHCTEMHON HHXCHEPHH).

12. YeTblpe OCHOBHBIE IPYIIBI IPAKTHUK )KU3HEHHOTO LUKIIA.

13. JKu3HEeHHBI LMK NMPaKTUK CHCTEMHOW WHXKeHepuH. PasrpaHnueHne oOilacTeil CHCTEMHOTO0 MH)XEHEpa W MPOEKTHOTO
MeHeKepa.

14. CronmocTh omuO0K. OCHOBHOHM NMPHHIMII NPUHATHS PEIICHUH B CUCTEMHOI MHkeHepuu. Opranuzanus rpaduxa pador.
15. Onronorus TpeboBaHmM, Buabl TpeboBanuid. CTpYKTypa HHXKEHEpUH TpeOOBaHMUA.

16. Pabota nmxeHepa no trpedoBanusM. [lokoneHns nmxeHepun. SI3bIKK MpeACTaBIeHUS TPeOOBaHUIA.

17. Cranmapte! ISO 29148, ISO 15926.

18. CBs13p MHXKEHEPHUH TPEOOBAHUI C apXUTEKTYPOi. 3aBHCHMOCT apXUTEKTYPHI OT TpeOOBAaHMUIA.

19. PaGoTta 1 KOMIIETEHIINN CHCTEMHOT0 apXUTEKTOPA.

20. ImxeHepus CUCTeMHON apXuTeKTypsl, cranaapt ISO 42010.

21. ApXUTEeKTypHBIEC OTIMCaHHS, METObI OTIMCAHUHA U TPyIIBI OnucaHnii. CHHTETHIECKHNA U TPOEKIIMOHHBIN TTOAXOIBI.

22. ApXuTeKTypHbIe TpakTUKH. OHTOJIOTHS apXUTEKTYypPHBIX PadoT.

23. SI3pik ArchiMate, ero Ha3HaueHUeE, JOCTOMHCTBA M HEIOCTATKH.



24. Tlonxon cucteMbl cucteM. OCHOBHBIE BOIIPOCHI, 0COOEHHOCTH CUCTEM CHCTEM, SBOJTFOIIHS.

25. Knaccudukaiust cucTeM cucTeM, nmpuMepbl. OpraHu3anmst Kak CUCTeMa.

26. Opranu3anMoHHasl apXUTEKTypa U €€ OHTOJIOTHs. YPOBHHU M NPo0JIeMa UX HHTETPaLvH.

27. Meroponorus DEMO u npyrue merogonoruu. CHTyallMOHHasI HHKEHEPHUsI METOJIOB KaK METOIOJIOTHSI OpraHU3alluOHHOM
APXUTCKTYPBIL

28. Crangapts! ISO 24744 1 OMG SPEM 2.0.

29. ApXHTEKTypHbIE NOAXObI K ONMCAHUIO fesTesibHocTH. BosmoxkHocT ArchiMate 3.0.

30. Bompocsl IulaHUpOBaHUS U U3rOTOBJIEHUE cucTeMbl. CHcTeMHast MHTErpauust U ee poib. CIocoObl peanu3alyy CUCTEM.
31. Bepuduxanus 1 BaJuIaus KaK dTarbl BOIUIOMICHUS CHCTEMBL. V-TuarpaMmma.

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

33. OmmOKH B3aNMOACHCTBHIS MEHEKEPOB U MHIKCHEPOB.

34. Ilena ommOKH HA pa3IMYHBIX YPOBHAX KU3HECHHOTO IIUKJIA

35. Meton ICM, ero o6ocHOBaHME, 0COOEHHOCTH U IMPEHMYIIIECTBA.

36. [IpobemMa UHTErpaIliK JAHHBIX )KU3HECHHOTO 1UKiIa u ctanaapT ISO 15926.

37. CucreMHBIE OCHOBBI TEXHOJIOTHI TPOTPaMMHON MHKEHEPHH.

38. [IpuHIUIIEI TPOEKTUPOBAHKS IPOTPAMMHBIX CHCTEM.

39. )Kv3HEeHHBIH LUK IPOIPAaMMHON CUCTEMBI U POJIb CUCTEMHOW HHKEHEPHH.

40. YnpaBneHue NpoeKTaM1 IIPOrPaMMHBIX CHCTEM.

41. TexHonoruu OopraHuzanuu 1UKJa pa3p360T1<1/1 CHCTEM: 0OJIauHbIE TCXHOJIOTHUH, TYMaHHBIX U T'PAHUYHBIC BBIYHUCIICHUA.
42. lluhpoBbie TBOWHUKHN — TEXHOJIOTHH pa3padOTKH MU(POBHIX JBOHHUKOB CIIOKHBIX CHCTEM

43. PucKkH CIIOKHBIX MPOEKTOB. MeTOIbI OIeHKH pUCKOB. [10/1X0IBI K CHIDKEHUIO PUCKOBAHHOCTH ITPOEKTOB

44. MeTopl pacueTa HaJIe)KHOCTH CJIOKHBIX CUCTEM

45. Borpocs! 6€30I1aCHOCTH B CHCTEMHOW WH)KEHEPUH

19.3.2 NMpumepbl 3agaHni K nabopaTopHbIM paboTtam
Paspen 2, 4-8
INNabopaTopHble paboTbl BLIMNOMHAKTCA B paMkax npoekTa. PeanusyeTcsi >KU3HEHHbIN  LIMKN
pa3pabaTtbiBaeMor cMcTeMbl (Ha NnpumMepe NPorpamMmmMHOro NPOAyKTa)
Paspen 2. JlTabopaTopHas paboTta 1.
Onpepgenenne uenu cuctemMbl. Bxoabl, Bbixoabl, pesynbTaTbel OYHKUNMOHMPOBaHUSA. Muccusi cuctemsil.
BHelwHWe rpaHunubl cuctembl. Ctenkxongepbl. OnMcaHme cMcTeMbl C pasfUYHbIX TOYEK 3pEHMS.
MprMepbl NPOEKTOB:

1. PaspaboTka CepBUCHOrO NpunoxeHns «ApeHga asTomoounemn»

2. PaspaboTka nporpaMMHOM cuUCTEMbl ANnsi 0OpaboTKM eCTEeCTBEHHOIO $3blka Ha OCHOBE

HENPOHHbIX ceTen

3. PaspaboTtka nporpamMmMHON cucTeMbl Anst 6eCLIOBHOro HanoOXeHus n3obdpakeHnm

4. PaspaboTka nporpaMmmbl Ang cermeHtaumm xpswa ud 3D mogenu, nocTpoeHHas Mo CHUMKaMm
DICOM
Paspabotatb  nnatdopmy AONOMAHUTENbHOrO 06pa3oBaHWst Ha OCHOBE LUCTaHLMOHHBLIX
TEXHONOrNN
PaspaboTka nporpammMHON cucTeMbl onpeaeneHns koopamHaT obbekTa no BUAEONOTOKY
PaspaboTaTb nnatgopmy Ans opraHM3auumn 3akynok Ha OCHOBe BE6-TEXHOMNOrmm
PaspaboTaTtb nporpammHyto cuctemy « KOHTpOsb CPOKOB BbINOSIHEHNS paboT»
PaspaboTka cuctembl aBTOMaTU3MPOBAHHOIO TECTUPOBAHNA ANS BEO-NPUNoXeHns
Pa3/:|,en 4.J1abopaTtopHasa pabota 2. lNpaktnkn MBSE. MHOXeCTBEHHOCTb Modernen. Asbik onncaHus
SysML, cpeaa Modelio.
PeanunsoBaTb onucartenbHylo Mogerb CUCTEMbI MO TEMe NpoekTa Ha A3blke SysML B cpene Modelio.
Co3paTtb OTYETHYI0 JOKYMEHTaUMIO
Pasgen 5. JlTabopatopHas paboTta 3. PaspaboTka TpeboBaHuii kK cucteme
PaspaboTtaTtb UseCase gnarpammy n onucatb nNpeueaeHTbl N0 TeMe NpoekTa.
Pasnen 6. JlabopaTopHasa pabota 4. ApXMTEKTYPHOE MOAENNPOBaHME.
PaspaboTaTb 9CKM3HbIN NPOEKT, ONUCaTb apXUTEKTYPY CUCTEMbI MO TEME NpoekTa Ha A3blke ArchiMate B
cpege Archi. CoctaBuTb OTYETHYIO JOKYMEHTALNIO
Pasnen 7. JlabopaTopHas 5.Pa3spaboTka gataueHTpnyeckon MHPOPMaLNOHHOW MOAENN CUCTEMBI
PaspaboTaTb KOHUENTyanbHyk , NOMMYECKYD MOAENU LaHHbIX MO TemMe MpoeKTa C WUCMNofb30BaHWEM
TexHornoruun Entity Framework no teme npoekta
Pasnen 8. JlabopaTopHas pabota 6. OueHka kadecTBa TpeboBaHUI K cucteme
OueHunTb kayecTBO (PyHKUMOHaNbHbIX TpeboBaHuM K cucteme nNo Teme npoekta. CocTaBUTb OTYETHYIO
OOKYMEHTaL M0
Pasnen 8. JlabopaTopHas paboTta 7. YnpaBneHue puckamu.
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OueHnTb cTeneHb pUCKOBAHHOCTU NpoekTa. MNocTpouTb Ky6 puckoB no metoankn Ckanamepbl

Pasnen 8. JlabopaTopHas pabota 8. [NpakTukm ynpasneHusi. 3HakomcTBo ¢ Agile, dopenmBopkomM Scrum
MpoxoxaeHne Kypca no teme nabopatopHon paboTbl Ha nopTtane Coursera. OTY4EeT O NPOXOXAEHUM
Kypca. BebuHap no utoram npoxoxageHus Kypca.

19.3.3 Npumepbl TEM 3cce
Pasgen 1.
1. lNpegmMeT CUCTEMHON WHXEHepuuM W onpegeneHve HeobXxoouMbIX KOMMAETEHUUW CUCTEMHOrO
UHXXeHepa: pasrnyHble TOYKU 3peHUs.
CucteMHas HXeHepusa U CUCTEMOTEXHMKA: CXOACTBO U pasnuyus.
CuncTteMHast HXeHepUst U UHXUHUPUHT: CXOACTBO U pasnunyms.
NaBHblEe KOHCTPYKTOPbI U CUCTEMHbIE MHXEHEPbI: CXOOCTBO U Pasrnyums.
. MnasHble koHCcTpykTOpbl CCCP 1 nx Bknag B pasButve CUCTEMHOWN UHXEHepUn
Paspen 2.
6. YTO Takoe KOHTPUHTYUTUBHOCTb CUCTEMHOrO NOAXOAa:
7. Kak npeogoneTb Npobnembl CIIOXKHOCTU CUCTEM: TOYKN 3pEHMS, MOAXOAbI, NPeasIoKEeHNS

GEREN

8. Kak cdhopMmmnpoBaTtb CUCTEMHOE MbILLIEHNE?

9. Teopna cuctem, CUCTEMHLIM aHanmM3 U cUcTeMHas
NHXeHepus — B3auMOCBS3b, OOLLIHOCTb NOAXOO0B.

Paspgenbl 3-4

10. KM3HEHHbIN LKUKIT C MNO3ULMA MNPOEKTHOro MeHemkepa. [pakTuku ynpasreHUst XWU3HEHHbIM
LMKIIOM.

11.7KM3HEHHbIA LMK C MNO3MUMA CUCTEMHOIO WHXeHepa. [pakTuky ynpaBneHUs >KWU3HEHHbIM
LMKITOM.

12. O630pa Moaenemn Xn3HEeHHOro LmKra CnoxHblX cucteM. CxoAcTBa, pasnuyuns, rae NpUMEHSsIoTCS,
anbTepHaTUBHbIE NOAXOAbI K YNpaBrneHuo pa3paboTKOM CNOXHbIX CUCTEM.
13. CuctemMHas HXXeHepus 1 nporpammHas nHxxeHepusi. Cxoactea v pasnuyums
Pasgen 5
14.Kak npaBunbHo dopmunpoBaTtht TpeboBaHus? [Mogxoaobl M pasnunyHble TOYKM 3peHus. O63op
npakTuK opmMmpoBaHusa TpeboBaHN.
15. Kak npaBunbHO TecTupoBaTb TpeboBaHuA? [logxodbl M pasnuyHble ToukM 3peHus. O63op
NpPakTUK TecTMpoBaHusa TpeboBaHMiA.
16. O630p cTaHOapTOB NHXEeHepUn TpeboBaHuW.
17. Aptedakt «OueHoYHOE AeNnoy, NpakTUka NPUMEHEHNS
Pasgen 6.
18. Ponb 3CKM3HOrO NPOEKTMPOBAHMSA B peanu3aunn CrioXKHbIX NPOEKTOB
19. MHCTpyMeHTanbHble cpeacTtBa pa3paboTku M ynpaBneHUs apXMTEKTYPHbIM NPOEKTUPOBAHUEM.
YHUKanbHble NOAXOAbI.
20. HcTpymeHTankeHble cpeacTtsa obecnevyeHms MogynbHOCTU NPOeKTa U NPOEKTHbIX paboT
Paspgen 7.
21. OHTONnornsa NnpegmeTHon obnactu. O630p NPOMBbILLNIEHHBLIX OHTOMNOMMIA
22.4710 Takoe cuctembl cuctem? MNMprmepsbl, OLeHKa CAOXHOCTU, NEPCMNEKTUBLI POCTA CITOXHOCTU
23. Barnsagbl y4eHbIX 1 nHxeHepoB Ha Npobnembl pocTa CNOXHOCTM CUCTEM
24. MpakTnkn BeayLmMx KOMNaHum B cpepe OHTONOrMYECKOM MHTErpaumm aHHbIX
Paspen 8
Camble BocTpeboBaHHbIE NOAXOAbI K OLEHKE KayecTBa.
BekTop pa3BuMTUSA NOAXOAOB K OLIEHKE KayecTBa
25. OnucaHune ycnewwHbIX NoAxXo40B K YNpaBneH o Ka4eCcTBOM
Paspen 9
26. lNMepcnekTnBbl pa3BUTUS TEXHOSTOMUIN N NPaKTUK CUCTEMHON UHXEHEepUU

Kputepumn oueHku acce

"OTNMYHO" - TeMa pacKpbiTa NOSIHOCTLH. PaccMOTpeHbl TPU MCTOYHMKA HAy4YHOW NMTepaTypbl, BKNOYas
OAVH 3apybexHbin. PackpbiTa CyTb MHEHUS aBTOPOB, NMpegnaraemblX NPakTuK, MeToauK, NoaxodoB K
CUCTEMHOW MWHXEHepuu, MpoBefeH CpPaBHUTENbHbIN aHanu3 pasnu4YHbIX TOYEK 3pPEeHUs, PasfUYHbIX
noaxogoB, METOAMK, MNPaKTUK WU MHCTPYMEHTOB peanu3aumm B KOHTEKCTe 3asBMIEHHON TeMbl,
BblpakeHa CODOCTBEHHas TO4ka 3pEHMSI Ha paccMaTpuBaeMbli BOMPOC, MpUBEOEHbl apryMeHThI,
n3obunyowwme ungpamu, pakramm, CCbifikaMmnu Ha UCTOYHWUKK, NPUBELEH CNIUCOK NUTepaTypbl.



"Xopowlo" - Tema packpbiTa MOMHOCTbK, HO €CTb 3aMe4dYaHusa Mo aHanuady pPasfnyYHbIX TOYEeK TO4eK
3peHus, pasfnUyHbIX MOAXOOO0B, METOAMK, MPaKTUK WM MHCTPYMEHTOB peanunsauun B KOHTEKCTe
3aABMNEHHON TeMbl. PaccMoOTpeHbl TpM WCTOYHMKA Hay4YyHOW nuTepaTtypbl, BKMAYas 3apybekHbIn.
BblpaxeHa cobGCTBEHHas Touyka 3peHus Ha paccMaTtpuBaeMbli BOMPOC, BO3MOXHO OHa HEeAOCTaTOYHO
aprymeHTMpoBaHa Unu npu apryMmeHTaumMm He npusefeHbl MHEHUSI aBTOPUTETHBIX YYEHbIX, NHXEHEPOB,
CUCTEMHbIX MPaKTUKOB. [laHbl CChISTIKU HA UCTOYMHWUKW, MPUBELEH CMINCOK NUuTepaTypbl.
"yooBneTBOpUTENbHO" - Tema packpbiTa He nonHoctbto. O630p BKAOYAET ABa WUCTOYHWUKA, HET
aHanuMTnyeckoro o63opa, CpaBHEHUS MOAXOL4OB, METOAMK, NPAKTUK. Dcce HOCUT OBLINIM xapakTep, He
npocmaTtpmBaeTca rnybuHa aHanutuyeckoro 0630pa, HET A0CTaTOMHO — apryMeHTUpPOBaHHOM
CcOBCTBEHHOW TOYKM 3peHus. [pnBeaeH CnUcok nuTepaTypbl, HO HET CCbISTOK Ha MCTOYHMKKU MO XO4y 3cce.
"HeyooBNeTBOPUTENBHO" - TeMa He packpbiTa, OAWH UMW OBa UCTOYHMKA NUTepaTypbl PacCMOTPEHbI,
o0 XapakTep W3NOXEHWs!, HU3Kasi YHUKaNbHOCTb TEKCTa, HET apryMeHTUPOBAHHOW TOYKU 3pEHUs,
HU3KOE Ka4eCTBO M3INOXEHNA COOCTBEHHbIX MbICIEN

19.3.4 NMpnmepbl KOMNETEHTHOCTHO-OPUEHTUPOBAaHHbLIX 3a4aHNN

Paznea 2.
1. CdopmynupoBath 1e7b, MUCCHUIO, BBIICTUTH BXO/IbI, BBIXO/IBI, PE3yIbTAaT B COOTBETCTBUH C
BBIOPAHHOM TOYKOM 3peHHS I IPOAYKTa — PUTHECC-OpACIIeT 10 cXeme

Cucrema Touka Bxon | Pesynabrar | Oxpyxenue | Lenp | Muccus
3pEeHUS
CDI/ITHGCC' HOTpe6I/ITCJ'IB 3aII0JIHUTD 3aIll0JIHUTh 3aIll0JIHUTHh 3aII0JIHUTD 3aI10JIHUTh
Opacier
2 CdopmynupoBaTh 11€71b, MUCCHIO, BBIJIEIUTH BXO/Ibl, BBIXO/IbI, PE3YJITAT B COOTBETCTBUHU C
BBIOpaHHOM TOUKOM 3peHus s npoaykra — DI mo cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Lens | Muccus
3peHust
9HH Pa3pa6OTI’II/IK 3aIll0JIHUTh 3aII0JIHUTD 3aII0JIHUTD 3aIll0JIHUTHh 3aIll0JIHUTh
3 CdopmynupoBaTh 11€71b, MUCCHIO, BBIJIEIUTH BXO/Ibl, BEIXO/IbI, PE3YJIbTAT B COOTBETCTBUHU C
BbIOPAHHOM TOYKOM 3peHHs Ul NpoAyKTa — baHKkoMaT 1o cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3pEeHUS
EaHKOMaT KJII/ICHT 3aI10JIHUTh 3aI10JIHUTH 3aIll0JIHUTH 3aIll0JIHUTH 3aI10JIHUTH

4 CdopmynupoBath LeJb, MUCCHUIO, BBIICTUTH BXO/IbI, BBIXObI, PE3yJIbTaT B COOTBETCTBHHU C
BbIOpAaHHOM TOUYKOM 3peHHsl 1l mpoaykTa — CmapThoH no cxeme

Cucrema Touka Bxon | Pesynaprar | Oxpyxenue | Llens | Muccus
3pEHUS
CMapT(bOH HOTpC6I/ITeHB 3aI10JIHUTH 3aI110JIHUTh 3aI10JIHUTH 3aI10JIHUTh 3aI10JIHUTh
Paznen 5

1. Paspaborars Use Case nuarpaMmy Ha OCHOBE MPEJICTABICHHBIX JaHHBIX
PazpabareiBaemas cucrema — [1O nmnst pacmo3HaBaHHsI KOJMHYECTBA CBOOOIHBIX MAapPKOBOYHBIX
MECT B PEXKHUME PEaTHbHOI0 BPEMEHH.
[lenb crcTeMBI: ONITUMH3AINS BPEMEHH Ha TTOUCK MApPKOBOYHOT'O MECTa.
3aauu CUCTEMBI:
1) PacnoznaBanue cBOOOTHBIX TAPKOBOYHBIX MECT HAa M300paKEHUH TTAPKOBKH;

2) MpeaoCTaBJICHUC I/IH(I)OpMaLII/II/I O KOJIMYCCTBEC CBO60I[HLIX MMapKOBOYHBIX MECT Ha IMAPKOBKAX
ropoJia B pC€KuMe p€ajibHOTO BPECMCHU.



Muccus cucteMmsr:
1) cokpaiiieHrEe BpEMEHHU Ha MTOUCK CBOOOIHOTO MApKOBOYHOI'O MECTa,;

2) YMEHBIICHHUE 3aTOPOB Ha JIOPOTe U3-3a HEIPABIIBHOM MApKOBKH aBTOMOOMIICIH;
3) cokpalleHue KOJIMYECTBa HEMPABWIBHO MTPUIAPKOBAHHBIX aBTOMOOMIICH.

Oxkpy>keHue cucTeMbl: Opay3ep, XOCTHHT.
Onncanue npeueaeHToB
1. Ha3Banue nperneieHTa: 3aperucTpupoBaThCs
JleiicTBytol1ee UI0: HE3aperuCTPUPOBAHHBIN M0JIb30BATEh
Lensb: 3aperucTprpoBarth M0JIb30BATENS B CUCTEME
2. Ha3zBanwe npereienTa: BX0J B CHCTEMY
[elicTByrolee UI0: HEABTOPU30BAHHBIN I10JIb30BATEIb
Ilenb: BOWTH B cUCTEMY
3. Ha3anue npenenenTta: mpocMoTp mpoQuiIst MOIb30BaTeNs
[elicTByrolee JIUI0: aBTOPU30BAHHBIN [T0JIH30BATENb
Hens: npocMoTpeTs cBOM poduiib
4. Ha3zpaHue mpele/ieHTa: peJakTUPOBaHUE CITUCKA M30PAHHBIX TAPKOBOK
JeiicTByromee UI0: aBTOPU30BAHHBIN [TOJIB30BATENb
Llenb: 06HOBUTH MHGOPMAIIUIO B CITUCKE N30PAHHBIX MAPKOBOK
5. Ha3Banue npenenenTta: mpocMOTp BCEX MAPKOBOK HA KapTe
JelcTByrolee JuIio: MOJb30BaATEIb
Lenb: mpocMoOTpeTh HHGOPMAIUIO O MMAPKOBKAX TOPOAa
6. Ha3zBanue nperenenTta: mpocMoTp HHPOPMAINH O TapKOBKE
JelcTByrolee JuIio: MOJb30BaATEIb
Lenb: mpocMOTpeTh HHGOPMAIUIO O BHIOPAHHOI MapKOBKE
7. Ha3Banwue nperieieHTa: IOUCK KOHKPETHOM MapKOBKU Ha KapTe
JelcTByrolee JuIio: MOJb30BaATEIb
Llenp: HaTH HY>KHYIO ITAPKOBKY
8. HasBanue npenenenta: qo0aBiaeHre MapKkoBKU B U30paHHOE
JlelicTByrolI€€ TUII0: ABTOPU30BAHHBIN MOJIH30BATENb
[{enb: 106aBUTH MAPKOBKY B CIIMCOK U30PaHHOTO
9. Ha3Banwue mperenenTa: pefakTupoBanue HHGOpMaIuu o TapKOBKe
JencTByrolee JIUI0: aIMUHUCTPATOP
ens: u3mennTh HHPOPMAIHIO O TAPKOBKE
10. Ha3Banue nperiefieHTa: 0OHOBJICHHE KOJI-Ba CBOOOTHBIX MECT Ha TAPKOBKaX
JleiicTBytoliee TUI0: cUcTeMa BUAECO HAOIIOIeHUS
[ens: BHECTH aKTyalIbHYIO HH(GOPMAIIMIO O CBOOOIHBIX MAPKOBOYHBIX MECTAX

2. Pazpaborars Use Case nuarpamMmy Ha OCHOBE IPEJICTABICHHBIX JAHHBIX
Llens — pa3BuTHe y 1eTEN MAaTEMATUYECKUX HABBIKOB.
[Tnardopma: Linux, Windows, Android.
O YHKIIMOHATBHOCTb:
e ISl yYEHUKOB:
o BBIOOp MOATOTOBIEHHOTO YUUTENEeM OJIOKa 3aaHui;
o BBIIIOJIHEHUE 3aJIaHUH;
o ISl yUUTEIS:
o TIOJATOTOBKA JJIsi YUYCHUKOB OJIOKOB 3a/IaHH;
o J100aBjieHUE B CUCTEMY YUCHUKA,
o TPOCMOTP OTYETOB.
[Tpu nmepBOM 3amycke cucTeMa JI0JKHA MTO3BOJISTH BBECTH MAPOIIb YUUTENS. 3aJaHUs TIPEICTABISIOT
co0ol MaTeMaTHYeCKHe 3a7a91 Ha CJI0KEHHE, BRIYUTaHNE, YMHOXKEHHUE U JesieHne. B Omoke 3amad MoryT
OBITh 33]a4M PA3IUYHBIX TUIOB (YKa3bIBa€TCs KOMMUECTBO). [loMHMO BBO/IA TUTIA BHITIOIHSIEMON B



IIpuMEpe ornepanuun HCO6XOIII/IMO YKa3bIBaThb JOIIYCTUMBIC AUAITIA30HbI YU CCII (I/IJ'II/I JaXe OTACIbHBIC
qHCIa, T.K. TP U3y4EeHUH TaOIHIBl YMHO)KEHHS 9acTO CHaJaia y4aT yMHO)KEHHE Ha 2, 3aTeM Ha 5, a
TOJILKO ITOTOM Bce ocTalibHOE). Kpome Toro, 171t onepaiiy BEIYUTaHUsE HE00X0AUMO UMETh
BO3MO)KHOCTb YCTAaHOBHUTH BBIYMTAEMOE MEHBIIIE YMEHBIIAEMOTO (T.K. B IPOTUBHOM CIIydae pe3ysibTar
OyzeT OTpULIATEeNIbHBIM, a OTPHUIIATENIbHBIC YHCIIA B MIKOJIE MTPOXOAST TOPA3/I0 MO3KeE).

3. Omucartp npeacrapnennyro Use Case auarpamMmy B COOTBETCTBHH co ctangaprom UML
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1. Onwucarp npeacraBneHnyto Use Case quarpaMMmy B COOTBETCTBHH co ctaHmaprom UML
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Pasnen 5
3aoanue Nl

1. CocraBpTe cxeMy HH(POPMAIIMOHHOW CHCTEMBI, KOTOpas COCTOWT W3 2 OCHOBHBIX MOJYJIeH U 5
BTOPOCTETICHHBIX MOTYJICH.

2. TlocTpouTh OMOpHBIE TOYKK 3peHUS Ha ocHoBaHWHM MeToga VORD st ¢popmupoBanus u aHaiusa
TpeOoBaHUH. Pe3ynbTaTOM JOJKHBI SIBUTHCS JIBE JHArpaMMBbIL: JHarpaMMa HIeHTH()HUKAINN TOYEK 3pEeHUS
U AWarpaMMa uepapxuu TOUEK 3peHUsL.

3. CoctaBuTh HHPOPMAITMOHHYIO MOJIENIb OYAYIIEH CHCTEMBI, BKIIFOYAIONIYIO B C€0s1 OMTMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJCWUCTBHUS MEXIy HHUMH. Ha ocHOBaHWM HMH(DOPMAIMOHHOW MOJENH,
IMarpaMMbl HICHTH(HUKAMK TOYEK 3PEHUs, AWarpaMMbl HEpapXWH TOUYEK 3peHus chopMUpoOBaThH
TpeOOBaHUs TOIB30BATENS U CUCTEMHBIE TPEOOBAHHUS.



3aoanue No2

1. CocraBbTe cxeMy HH(DOPMAIMOHHOW CHUCTEMbI, KOTOpash COCTOMUT M3 3 OCHOBHBIX Monyied u 4
BTOPOCTEIIEHHBIX MOAYJICH.

2. IlocTpouTh OMOPHBIE TOYKH 3peHHs] Ha ocHOBaHMU Merona VORD nans ¢opmupoBaHus M aHaIM3a
TpeGoBaHui. Pe3ynbTaToM JOKHBI ABUTHCS JIBE€ JMArpaMMbl: JUarpaMma HJIeHTH()UKALUU TOYEK 3pEeHUs
U JyarpaMMa HepapXuu TOYEK 3PEHUs.

3. CoctaBuTh MH(MOPMALIMOHHYIO MOJIENb OyIyIIe CHCTEMBbI, BKJIIOYAIOILYIO B ce0s1 ONMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJICHCTBUS MeXIy HUMHU. Ha ocHoBaHMM WHGPOPMALMOHHON MOZENH,
AMarpaMMbl MJCHTHU(UKALMU TOUYEK 3PEHUs, AMarpaMMbl HEpapXHM TOYEK 3peHUs CPOpPMUPOBATH
TpeOOBaHUS MOJIb30BATENS M CUCTEMHBIE TPeOOBaHUSI.

3aoanue Ne3

1. CocraBpTe cxemy WH(MOPMALMOHHOW CHUCTEMBI, KOTOpas COCTOMT M3 4 OCHOBHBIX Mmomyned u 10
BTOPOCTEIICHHBIX MOJYJIEH.

2. TlocTpouTh OIOpHBIE TOYKK 3peHHUs Ha ocHoBaHuHM Meroga VORD mmst ¢popmupoBanus u ananmsa
TpeOoBaHUi. Pe3ynbTaToOM TOJKHBI SBUTHCS JIBE TUATPAMMBIL: TUarpaMma WICHTH()UKAIIMHA TOYCK 3PCHUS
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CocraBuTh HHGOPMAITUOHHYIO MOJICTTh OYAYIICH CHCTEMBI, BKIIOYAIOIIYIO B C€0s ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBl M B3aUMOJACWUCTBUA MeXAy HHMH. Ha ocHOBaHuM HH(OPMALIMOHHOW MOJEINH,
IUarpaMmbl  MICHTU(UKAIIMA TOYEK 3PCHHS, IWarpaMMbl HEpapXUU TOYEK 3peHUs CHOpMUPOBATH
TpeOOBaHUs MOJIB30BATENS U CUCTEMHbBIE TPEOOBAHHUS.

3aoanue Nod

1. CocraBpTe cxeMy HH(POPMAIMOHHOW CHCTEMBI, KOTOpas COCTOMT M3 5 OCHOBHBIX MOIyjied u 9
BTOPOCTETIEHHBIX MOYJIEH.

2. TlocTpouTh OmoOpHBIE TOYKK 3peHUs Ha ocHoBaHuu Mmeroga VORD mns dopmupoBanus u aHammza
TpeOoBaHUi. Pe3ymbTaTOM JTOJKHBI SBUTHCS JIBE TUATPAMMBIL: TUarpaMma WICHTH()UKAIIMHA TOYCK 3PCHUS
U AWarpaMMa uepapxuu TOUeK 3peHusl.

3. CocTaBuTh HHPOPMAITMOHHYIO MOJIENIb OYAYIIEH CHCTEMBI, BKIIFOUAIOIIYIO B C€0s1 OMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJACWUCTBUS MEXIy HHUMH. Ha ocHOBaHWM HMH(DOPMAIIMOHHOW MOJENH,
qUarpaMMmbl  WICHTU(UKAIIMA TOYEK 3PCHHS, JWAarpaMMbl HEpapXdUd TOYEK 3peHHsl CcHOpMHPOBATH
TpeOOBaHUs TOIB30BATENS U CUCTEMHBIE TPEOOBAHMUS.

3aoanue Ne5

1. CoctaBbTe cxeMy HH()OPMAIMOHHOW CHUCTEMBbI, KOTOpas COCTOMT M3 6 OCHOBHBIX Moaynedl u 8
BTOPOCTETIEHHBIX MOYJIEH.

2. TlocTpouTh OMOpHBIE TOYKU 3peHUs Ha ocHoBaHMM Meroga VORD mns ¢gopmupoBanus v aHanusa
TpeboBaHuil. Pe3ynbTaToOM JOKHBI IBUTHCS JIBE AMArpaMMBbl: JHarpaMma HJIeHTH()UKALUU TOYEK 3peHUs
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CoctaBuTh MHPOPMALTMOHHYIO MOJIENb OYIyIIei CHCTEMBbI, BKJIIOYAIOIIYIO B ce0s1 OMMCaHNE OCHOBHBIX
OOBEKTOB CHUCTEMBl M B3aUMOACHUCTBUS MexIy HUMH. Ha ocHoBaHuum HH(OpPMALIMOHHOW MOJENH,
JIMarpaMMbl MJIEHTHU(UKALUU TOYEK 3PEHHUs, AMarpaMMbl HEpapXUU TOUYEK 3peHus chopMupoBaTh
TpeOOBaHUs MOJIB30BATENS U CUCTEMHbIE TPEOOBAHMUS.

Pa3pen 6

Wcnonbsya HoTauum a3bika ArchiMate pa3paboTaTb apxXUTEKTypy CUCTEMbI C y4eTOM BblAeNeHus
aKTUBHbIX, MACCUBHbIX 3NIEMEHTOB N 3NIEMEHTOB NOBEAEHUS MO TPEM YPOBHSAM: NPUNOXKEHWUIA, 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 3a4aHW
Pasgen 1-2 Ba3oBblin ypoBEHDb
1. YkaknTe ocHOBHbIe apTedakTbl Cpefibl, B KOTOPON (OYHKLIMOHUPYIOT CUCTEMBI

A) Moacuctema

B) BeulecTBo

C) KoMMyHUKaLMOHHOE NpOCTPaHCTBO
D) OHeprus

E) WHdopmaumsa

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

MOTyT nNoAacKa3aTb, Kakne TeXHONOormn (B TOM 4Yucne n aﬂbTepHaTMBHbIE) nydlle Bcero noaxoaAart ana nx

A)
peanusaumm

B) MOXeT nomoudb Npv BU3yanusauum uanyeckoil apXMTeKkTypbl CUCTEMBI

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

MOXXEeT NOMO4b B onpeaerieHnn npmnpoabl VIHTep(*)eVICOB BHYTPpU OAHOW noacmucTemMbl 1 mMexay noa-

D)
cuctemamm

E) MOXEeT noacKasaTb, YTO ny4ywe npeanpuHATb Anda AOCTUXEHUA Heobxoagumoro pesynbTaTta paGOTbI

3. KakoBO npvmMeHeHne ngeHTudmkaumnm knaccos yHKUMI, KOTOpble AOMKHa BbINOMHATL cuctema?

MOXeT NOMO4Yb B onpeaerieHnn npmnpoabl VIHTep(*)eVICOB BHYTPpU OAHOW noacmucTemMbl 1 mMexay noa-

A)
cuctemamm

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

B
) d)YHKU,I/IOHaJ'IbHyI'O AeKoMno3nuuno n (*)yHKLI,VIOHaJ'IbHOG onuncaHue
C) MOXeT NoACKa3aTh, UTO JNyydlwe npeanpuHATb Anda OOCTUXEeHUA Heobxogumoro pes3ynbTaTta paGOTbI

MOryT NoAcCKa3aTb, Kakne TexHoJs10rmm (B TOM 4ucne n aﬂbTepHaTMBHble) ny4uwle Bcero nogxogdqar ana nx

D)
peanuaauum

E) MoXeT nomoydb Npv BU3yanusauum uanyeckoil apXMTeKkTypbl CUCTEMBI

4. Pacnonoxute Cuctembl cuctem (SoS) B nopsigke BO3pacTaHUs CBA3aHHOCTY COCTaBMSAOLWMX CUCTEM - OT criabo
00 CUMbHO CBA3AHHbIX

A) Lienesas

B) Konna6bopaTusHas
C) BupTtyanbHas

D) O6wenpusHaHHas

5. KakoBbl OCHOBHbl€ KOMMOHEHTbI KOHTEKCTHOW AnarpaMmmbl?
A) lMpouecceol
B) BHewHne oObeKTbI
C) Cwucrema
D) Bsaumopgencteus

E) Mogynu

6. [lnsa vero Cnyxat cueHallbHble 3J1eMeHMmbI

A) Ans UHTeprnpeTauun 1 ynopsaoveHus nHpopmauum, a Takke ons ynpaerneHust en



B) ons nonyyeHus v nepepayv HgopMaumm
C) ans cdhopMUpoBaHUsSi CTPYKTYPbI M NPeobpasoBaHns MaTepuanoB

D) pnsa obecneveHus aHepruen Unv ABMXKYLLENA CUMNOWN

7. YKaXuTe xapakrepuctmkm SoS
A) AOMVHUCTpaTMBHAas HE3aBMCMMOCTb OTAESNbHbIX CUCTEM
B) 3HeproHe3aBNCMMOCTb OTAEMbHBLIX CUCTEM
C) TeppuTtopuansHas pacnpegeneHHoCcTb
D) CnoXHOCTb MHTEP(ENCHLIX B3anMOOENCTBUIN OTAESNbHbIX CUCTEM

E) 3KCFIJ'IyaTaLI,VIOHHaFI HE3aBUCUMOCTb OTAEJIbHbIX CUCTEM

8. KakoBo npumeHeHme naeHTudukaumm oTaenbHbIX PYHKUMOHANbHBIX COCTABHbIX YacTen?

A) MOXeT noacKasaTb, YTO nyywie npeanpuHATb Anda AOCTUXEHUA Heobxogumoro pe3ynbTaTta paGOTbI

B) MOXXEeT NOMO4b B onpeaerieHnn npmnpoabl VIHTep(*)eVICOB BHYTPpU OAHOW nogcmucTemMbl 1 Mexay noa-
cucreMmamm

Q) nomoraeT CrpynnupoBaTtb noaxoasilime yHKLMOHAmNbHbIE 3MEMEHTbI B MOACUCTEMbI, TEM CaMbIM YNpoCTUB
PYHKUMOHAnNbHYI AEKOMNO3MLUMIO U PYHKUMOHANbHOE onncaHne

D) MOTYT NoAcKa3aTb, Kakne TeXHONOornu (B TOM Y1crie U anbTepHaTMBHbIE) Nyylle BCEro NoaxoaaTt Ans ux
peanusauum

E) moxeT nomoub npu Busyanusaunm namyeckon apxmtekTypbl CUCTEMBI

9. [Ins yero cnyxat UH¢ghopMayUOHHbLIe 3/IeMeHMbI

A) Ans nonyyYyeHus n nepegayn nHdopmaumm
B) ans obecneyeHus sHeprmen unu OBMXyLLEn CUnow
C) ans uHTepnpeTauum 1 ynopsigodeHuns nigopmManum, a Takke onsa ynpasneHus en

D) ans dopMupoBaHuUsi CTPYKTYpbl 1 Npeobpa3oBaHns MaTepuanos

10. Pacnonoxute nepapxuio B CITOXKHbIX CUCTEMaxX

A) Hetanun

B) CyBKOMMNOHEHTHI
C) MNoacucTtemsl

D) KOMNOHEHTH!

E) Cucrembl

11. YKaxuTe xapakrepuctukn SoS

A) CamoopraHusauus

B) OmepgoxeHTHOe noBeaeHne

C) HacnepoBaHne Nnpu3HakoB OTAENbHbIX CUCTEM
D) 3eonouuoHHoe pa3BuTue

E) Osontouus

F) ApanTtauus



12. KakoBo NnpUMeHeHne 4aCTo BCTpeYatoLWnNXca npumMmepoB COCTaBHbIX yacTen CUCTEMBbI?

A) MOTYT MofcKasaTb, Kakue TeXHomnorum (B TOM YMcre 1 anbTepHaTUBHbIE) Nydlle BCero NoaxoaaT Ans ux
peanusauum

B) MOXET NOMOYb B onpeaeneHumn npupoasl UHTEPAENCOB BHYTPW O4HOM NOACUCTEMbI U MEXAY Noa-
cuctemamm

C) MOXeT noackasatb, YTO fy4lle NPeanpuHsTb Anst OCTUXKEeHUs Heobxoaumoro pesynbTtata paboThbl

D) noMoraeT CcrpynnMpoBaTh noaxogsiime oyHKUMOHaNbHbIE 3IEMEHTLI B MOACUCTEMbI, TEM CaMbIM YNPOCTUB
hYHKLMOHANbHY AEKOMMO3ULNIO U PYHKLNOHANbHOE onMcaHue

E) MoxeT nomoub npu Bu3yanusaumm usnyeckon apxmTeKkTypbl CUCTEMBbI

13. YKaxute Tunbl MHTEPENCHLIX ANTIEMEHTOB

A) YMHOXUTENM

B) Cymmartopbl

C) lNpeobpasoBatenu
D) WN3onaTopsl

E) CoeanHutenu

14. Ha kakve knaccbl N0ApasfenstoTcs anemMeHTbl, MMeroLwue aeno ¢ nHdopmMaunen?
A) anemeHTbl, MMeoLLMe OeNno CO CTaluMoHapHON nHdopmMaumen
B) anemeHThHI, MelOLWME Aeno ¢ nepegaden nHpopmaumm
C) anemeHThbI, UMeloLMe AeNO C WndpoBaHmem nHdopmaumm

D) anemeHTbl, MetoLWmMe geno ¢ obpaboTkon nHopmalmm

15. KakoBO npakTnyeckoe npumMmeHeHne KOHTEKCTHON AnarpaMMbl CUCTEMbI B CUCTEMHOMW UHXEHEpUn?
A) cnocob oueHKN rpaHunL, CUCTEMBI
B) cnocob ngeHTudmkaunm rpaH1L, cMCTeMbI
C) cnocob HarnagHoOro NpeacTaBneHust rpaHunL, CUCTEMBI

D) cnocob npeactaBneHns yHKUMOHANbHOCTU CUCTEMBI

16. Kakne kpuTepuu, NoMoratoT onpeaennTb, JOIMKEH N HEKOTOPLIN OOBEKT onpeaensATbCs Kak YacTb CUCTEMbI?
A) EguHcTBO Lenun
B) KoHTponb CO CTOpPOHbI 3aka3uynka
C) KoHTponb €O CTOpOHbI pa3paboTynka
D) lNpwuBAska yHKUMA

E) KoHTponb akcnnyataumm

17. Onsa vero cnyxat aHep2emu4yeckue asrieMeHmbl
A) Ana uHTepnpeTaunm n ynopsagoveHus nHpopmauum, a Takke ong ynpasneHus en
B) nna obecneveHus saHepruen nnu OBMXyLLIEA CUION
C) ans dopMmnpoBaHusA CTPYKTypbl U npeobpasoBaHus Matepranos

D) ons nonyyeHus u nepefavm nHdopmaumm

Bonpoc Otset Bonpoc OtBer

1 BDE 10 53421
2 E 11 ABDF



Bonpoc OtseTt 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:
«Ot1amaHo» — 90-100% npaBUITBHBIX OTBETOB (BBITOJHEHHBIX 3aJaHHIA).

«Xopomo» — 75-89% npaBuIIbHBIX OTBETOB (BBIIIOJHEHHBIX 3a/1aHUN).
«Y10BJIETBOPUTENBbHO» — 55-74% TIpaBUIBHBIX OTBETOB (BBIMOTHEHHBIX 3aIaHHM ).
«HeynoBierBopurebHO» — MeHee 55% MpaBUIIbHBIX OTBETOB (BBIIOJHEHHBIX 3aaHUMN).

19.4. MeToau4yeckme martepuanbl, onpegensmwolme npoueaypbl OUEHUBAHUA 3HaAHWUNA, YMEHUW,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTU, XapaKTepn3yrLWmX 3Tanbl (popMupoBaHUA KOMNETeHLUN

OueHka 3HaHWN, YMEHWA N HABbLIKOB, XapakTepuayolasa aTanbl OpMUPOBAHUS KOMMETEHUMA B
pamMKax usy4yeHust ANCLUMNIIMHBI OCYLLLECTBNSAETCA B XO4€E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywan aTTectaumMsi nNpPoBOOUTCS B COOTBETCTBMM C [lonoXeHuMem O Tekywen aTtrectaumm
obyvarowmxca no nporpaMMam  Bbiclwero obpasoBaHusi  BOpOHEXCKOro  rocyaapCTBEHHOrO
yHMBepcuTeTa. Tekylwlasl aTtectaumsa npoBoamTca B dopmax: YCTHOro onpoca; 3awmtbl nabopaTopHbIX
paboT, BbINONMHEHNSA KOHTPOMbHbLIX PadoT.

lMpomexyTouHas aTTecTaumsi NMpPoOBOAMTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHON
aTrectaumm oby4aromxca No nporpammam Bbicwero obpasoBaHud. NMpomexyToyHas atrectaumsi no
nToram OCBOEHUSA OMCLMMNMNHBI NPOBOAUTCA B hopMe 3a4yeTa C OLEHKOW M 3k3ameHa. [na nonyveHus
NONOXWUTENBbHON WUTOMOBOW OLIEHKM HEOOXOOMMO BbINOSIHEHME BCEX NAGOPATOPHLIX U KOHTPOSbHbIX
paboT.

Mpwn oueHnBaHMM NCNONb3yeTCsa crnegyoLwas wkana:

5 6annoe ctaButcs, ecnu obydyarowmMnca EMOHCTPUPYET MOSTHOE COOTBETCTBUE 3HAHWUNA, YMEHWHN,
HaBbIKOB NPUBEAEHHbIM B Tabnvuax nokasartensam, cBOOOAHO onepupyeT NpnobpeTeHHbIMU 3HAHUAMMU,
YMEHUSMU, NPUMEHSAET UX NPU PELLEHNN NPaKTUYECKNX 3a4av;

4 B6anna crtaBuTCA, ecnn Oby4YaloLMNCA OEMOHCTPUMPYET COOTBETCTBME 3HAHUW, YMEHWN, HaBbIKOB
npuBedEeHHbIM B Tabnuuax nokasaTtensm, HO AOMyCKaeT He3HauuTenbHble OLWMOKM, HETOYHOCTH,
NCNbITbIBAET 3aTPyQHEHMS NPU peLLEHNM NPaKTUYECKNX 3a4av;

3 6anna ctaBuTcs, ecnm obyyalroLnncs AeMOHCTPUPYeT HENOMHOE COOTBETCTBUE 3HAHWN, YMEHUN,
HaBbIKOB NpUBEOEHHbIM B Tabnuuax nokasaTtensm, OonyckaeT 3HavuTerbHble OWWOKM Mpu peLueHumn
NpaKkTUYeCKMX 3agauv;



