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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIINHbBI
B1.0.14 CucremHasa nHxxeHepus

Kod u HaumeHoeaHue QUCUUIIIUHBI 8 COOMEEMCMEUU C y4eGHBIM MiIaHoM
1. Koa n HaumeHOBaHMe HanpaBfieHUA NoAroToBKu/cneunanbHOCTH:
01.04.02 NpuknagHasa mateMaTuka U MHpopmaTUKa
2. NMpodunb nogroToBku/cneymanusauus: sce npocdunu
3. KBanudumkaumsa BbINnyCKHUKA: MarucTp
4. dopma ob6y4eHMA: oYHasA
5. Kacbegpa, oTBevarwasn 3a peanusaumio gucumnnumibi: MO 9BM

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

(®UO, yyeHas cmeneHb, y4eHoe 38aHue)

7. PexomeHnpgoBaHa: HMC dakynbTteTta — 15.06.2021 npoTtokon Ne 10
(HaumeHogaHue pekomeHAyrwel cmpykmypbi, dama, HOMep NPomokKorna,

ommemku o NpodneHuU 8HOCSIMCS 8PYYHYI0)

8. YuebHbIn roa: 2021-2022 CemecTp: 3



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

- ¢bopmuposaHue y MaaucmpaHmos UeriocmHo20 rnpedcmassieHuss 0 CucmeMHoU
UHXEeHepuu, Kak MexoucuyuriuHapHol obnacmu mexHU4YecKux Hayk, cocpedomoYeHHOU Ha
npobnemax  co30aHUs  3hhEKMUBHbIX,  KOMIMIEKCHbIX  CUCMEM,  MPU200HbIX O
ydoeriemeopeHUsi yCmaHOB/1eHHbIX HYyXO0;

- hopmuposaHue KomremeHyul 6 obrnacmu cucmemMHOU UHXEHepuu Ha OCHO8e
u3y4yeHUsi COB8OKynHocmu memodos, rpoueccoe U cmaHOapmos, obecredyusaroujux
rnaHuposaHue U 3eKMuUBHy0 peanusayuro rofIHO20 XU3SHEHHO20 Uukna cucmem U
npo2paMMHbIX cpedcme Ha OCHO8e MameMamu4yecKux Memooos, peasnusyembiX cpedcmeamu
KOMMbOMEPHOU MEeXHUKU.

3adayu y4ebHoU OuCyunuHbI:

OsnadeHue 3HaHUSMU U OOCMUXKXeHUe NMOHUMaHUS:

e yenel u 3ada4y CcUCMEMHOU UHXEHEepuu, KaK KOMMIEeKCHOU OucCyunuHbl,
obecniequsarowell ycriewHyr peanusayuro KOJINIEKMUBHbIX ycunud rno @opMuposaHuo U
ocyuwiecmerieHutro Habopa npouyeccos, Heobxodumbix Orid MOCMPOEHUsT cucmeMbl 8 ee
passumuu;

e DOJIU U MeECMa CUCMEMHO20 UHXEHepa 8 rpouecce co30aHuUsi CII0XKHbIX cUCmeM;

®  OCHOBHbIX CUCMEMHbIX KOHUENUUU 8 UX C853U C OJIOXEHUSMU OCHOBOMOIaz2arouux
cmaHOapmos 8 obriacmu cucmeMHOU U rpo2paMMHOU UHXEeHepuu,

e yerel, 3aday u opeaHulayuu pabom no cmaHOapmu3ayuu 8 obriacmu cucmemHoul
U rnpoepamMmMHOU UHXEeHepUU;

e Ha3HayeHuss U peKkoMmeHOauull o [PUMEHEHUK OCHOBHbIX HOPMamMuBHbIX
0OKyMeHmMo8 8 obriacmu cucmeMHOU U rpoepaMMHOU UHXEHepuUuU, Ha rnpumepe ogbuyuarnbHbIX
u hakmuyeckux cmaHOapmos, ¢ ydemom rpobriem 6ezonacHocmu UHgopmauuu,

e XxapakmepucmuKk U 0CObeHHocmel Mpakmu4Yecko20 [PUMEHEHUS [poueccos
JKU3HEHHO20 YUK/la cucmeM u rpoepamMmMHbIX cpedcme Ha ripumepe cmaHOapmos epyninsl 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 MPoeKMUPoOB8aHUs apXumeKkmyphbl.

10. MecTo yuye6HOM ancuunnuHbl B cTpykType OOIT:

HucyunnuHa exodum e obsisamerbHyt0 Yacme brioka b1.

Tpebyemcsi npedeapumersisHOe 3HaHUE Meopuu CcucmeM U CUCMEeMHO20 aHarnu3sa,
OUCKPEMHbIX U 8€epPOSIMHOCMHbLIX Modenel, moodesneld u Memodos8 MpuHAMuUs peweHud,
adMuHUCMpPUpPOBaHUsT UHGbOPMAaUUOHHbIX CUCMEM, IPOEKMHO20 MeHEeOXMEeHMa.

[Mpedwecmesyem OucuunnuHam: «COBPEMEHHbIE Meopuu U MEXHO02uU passumus
nuyHocmuy, «Mamemamuyeckoe modernupogaHue buosio2udeckux U bUOMEXHOT02UYEeCKUX
06BbEKMOB»



11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUCUUNIIMHEe/MOAYNIO (3HaHUA, YMeHuUs,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX AOCTUXKEHUNA:

Koa HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KoMneTeHunn
OriK O6ocHoBbIBaeT 1 | 3HaThb:
-2 TecTupyet METOAONOMNI0  YNpPaBfeHns  XXU3HEHHbLIM
MaTeEMaTUYEeCKUE | LUMKIMOM  CMNOXHbIX  KMbepduamyeckux u
MeToabl C MHOPMAaLIMOHHBLIX CUCTEM, MeTOAbLI cbopa u
NPUMEHEHNEM aHanmsa uvHdopMauun AOns  BbISBIEHWS
COBpPEMEHHBbIX TpeboBaHMI 3aMHTEPECOBAHHbLIX CTOPOH Ha
CnocobeH KOMMbIOTEPHLIX | OCHOBE  MaTemMaTM4eckKMx MeTogoB C
COBepLUEHCTBOBA TEXHOMOrNM 1 NPUMEHEHNEM KOMMbIOTEPHbLIX TEXHOMNOMNA.
Tb U nakeToB YmMmeTb:
peanu3oBbIBaTb NpUKNagHbIX NPUMEHATL KOMOMHAaLMIO MHDOOPMALMOHHO-
HOBbIE Or1K- nporpamm KOMMYHUKaLNOHHbIX TEXHOMOrnMn 7]
MaTtemartunyeckue | 2.2 MHCTPYMEHTaIbHbIX CPEeACTB ANA aHanmaa,
MeToabl NPOEKTUPOBAHMS, pa3paboTKu,
pelleHuns Bepucpmkaumm 1 BanuaauMM  CIIOXHbIX
NpuUKNagHbIxX KOMIMIMEKCHbIX CUCTEM, COCTaBIEHUs1 NakeTta
3agay COMPOBOANTENBbHBLIX AOKYMEHTOB Ha KaXKaoM
aTane XM3HeHHOro LuKna CUCTEMBbI.
Bnagets: npakTnkamm CUCTEMHOMN
nHXeHepwuu, Brkntovasd MBSE nogxon v A3bik
SysML, cpeactBamyM aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHUA, MoaennpoBaHus Ha
yposHe CAE-cuctem

OrnK CnocobeH Pewaetr 3agauu | 3HaTh:

-4 KOMBUHMPOBaTb npodeccunoHarnbH | CTaHAapThl, HOpPMaTUBHbIE "
W apganTMpoBaTh O [edATenbHOCTU | pacnopaauTenbHbIX OOKYMEHTbI,
CylLecTByoLIME c ydeTom obecneunBatoLLne OOrOBOPHYHO,

TpeboBaHum OpraHM3auUmMOHHO-YNPaBEHYECKYHO,
WH- MHAOPMALIMOHHOW | MPOEKTHO-YNpaBneHYeCKyo n
(hopMaLIMOHHO- 6e30MnacHoCTU. TEXHOMOrMYECKN-yNpaBreHYeCcKyHo
KOMMY- AEeATEeNnbHOCTb W peanuaylowme npodunb
HUKALMOHHbIE CUCTEMHOM VHXeHepumn c y4yeTom
TEXHOMOMMM Ans TpebosaHui NHOPMALIMOHHON
DELLIGHIS 33734 B OrK- 6e3onacHoCTM.
4.3. YmMeTb:
obnactu .
CoctaenaTtb cneundukauumn TpebosaHnin Ha
I'IpO(beCCVI/IOHaJ'Ib s3bike UML, cneumdukaumm apxutektyp c
HOM NpUMeHeHMeM a3blka ArchiMate ,
DesaTenbHOCTU C COCTaBNATb  OTYETHYO  MPOEKTHY ¢
y4eTOM TEXHOJTOMMYECKY0 AOKYMEHTAUMIO C Y4EeTOM
Tpe6oBaHui1 3apyBexXHOro 1 0TEeYECTBEHHOrO OnbITa.
MHAOPMAaLIMOHHO Bnapete: .
A3bIKaMu OHTONOrMN TEXHUYECKOM

1 6e3onacHocTun

(MHdopmaumoHHOM) NpegMeTHON obnacTtu

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

5/180.

Popma NpoOMEXYTOUHON aTTeCTaLMM(3avem/sKk3ameH) IK3AaMEH




13. TpypoemkocTb No BuAam y4yebHown paboTbl

TpynoemMkocTb
Bug yyebHor paboTbl Bcero Mo cemectpam
3
AyOuUTOpHbIE 3aHATUA 48 48
nexumu 32 32
B TOM YumChe: npakTnyeckme - -
nabopaTopHble 16 16
CamocTtosiTenbHas paborta 96 96
B TOM Yucne: kypcosas pabota (npoekT) - -
dopma NpomMeXyTO4HOM aTTecTaumm 36 36
(ax3ameH — 36 vac.)
WToro: 180 180

13.1. CopepxaHue gUCUUNIINHDI

n/n Peanusa
s
pasgesa
JMC-
IIMIIJIMH

HanmeHoBaHue pasgena bl C
CopepxaHue pasgena aucumnniunHbl
OVNCUMUMINHBI IOMOLIb
10 OH-
JIafiH-
Kypca,
JYMK *
1. NNekuun
1.1 BBegeHuve B cUCTEMHYIO OucumnnuHa cMcTeMHOM NHXEHEPUN N POfb CUCTEMHOIO
WHXXEHEPUIO MHXeHepa.
McTopusi BOBHUKHOBEHUS AUCUMMNNHDI, €€ OTNnyue oT
WHXXEHepUn Mo cneumanbHOCTAM, CUCTEMOTEXHMKN U
WHXXEHEPHOro MEHEKMEHTA. |
CB#3b 1 OTNMYUA CUCTEMHON UHXEHEPUU, MHKMHUPUHTA U =
Hay4HbIX UCCNEeOOBaHNN. 8
CB#3b C NPOrpaMmMHON HXEHEPUEN. Q
CrtaHgapTbl CUCTEMHON UHXEHepuK, B TOM Yucne EIA-632 !
Knaccudumkaums cuctem E .
1.2 CuctemHbI noaxoa n lMNoHATue cuctemsbl. Bxoa, BbiXoa, LEeNb, MACCUSA, OXUOaeMbln o 2
CUCTEMHOE MbILLINEHNE pesynbTar. E 2
DYHKLMA U KOHCTPYKUMSA. MexaHu3m, apxuTekTypa, E g
MOAYNbHOCTb = d
CUCTEMBbI. R
LleneBble n obecneumBatoLLie CUCTEMBI. E E
CnoxHoCTb cucTeMbl. ArperMpoBaHue 1 ctpatndukaums o 2
Xonapxuu. 5 2
CuctemHoe mbliwneHne. KOHTPUHTYUTUBHOCTb CUCTEMHOTO 5 =
nogxopna. o 3
Moaxoabl CUCTEMHOWN UHXEHEPUN. & §
7
1.3 YnpaBneHne XU3HeHHbIM Moaxoa »XM3HEHHOro LMKna. é 5
LIMKNOM CUCTEM CTpyKTypa XXM3HEHHOIO LKA cUcTeMbI 1 €€ BbIOOp. g 3
OnucaHune XXn3HeHHOoro LmKna. Z S
TunoBble BapnaHTbl XXKM3HEHHOMO LMKIIa pasHblX CUCTEM. O X



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

CtaHgapTbl NPOLIECCOB XU3HEHHOMO LMKIa CUCTEM
MeToabl ynpaBneHusi XXM3HEHHbIM LUKIoM, cTaHgapT SPEM 2
CucTtembl ynpaBrieHus XXU3HEHHbLIM LIMKITOM CITOXHbIX CUCTEM

1.4

MpakTnkn cuctemMHon
VHXEeHepun

XapaKkTepucTmka NpakTUK XU3HEHHOTO LiMKNa, X COCTaB.
[Mo31LmMmM NPOEKTHOIO MeHeaKepa u

CUCTEMHOIO MHXEHepa 1 CBA3aHHasi C HUMK Kraccudukauust
NPakTUK XXM3HEHHOIO LMKna.

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

npoekToM. Pasnnuune mexay npaktukamy n ctagusimm
YKM3HEHHOTO LmKna.

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

(meponpuaTua n gena).

TexHonormn NoaaepKkM NpakTuK Ha npumepe Agile n
dperimBopka Scrum

1.5

NhxxeHepus TpebosaHui

MoHaTne o6 wuHxeHepun TpeboBaHwi. Buabl TpebosaHwuii:
TpeboBaHNs  3aUHTEPECOBaHHbIX  CTOPOH,  CUCTEMHble
TpeboBaHus, TpeboBaHus nornyeckon apXuUTEKTypbl,
TpeboBaHNs U3NYECKON apXUTEKTYpPbl, HEQYHKLMOHAmbHbIE
TpeboBanunss. Metogq VORD. TpaccupoBka TpeboBaHuid. 15
3agad ctaHgapTta IEEE no ynpaeneHuto TpeboBaHusamu.
MpakTukn onpegeneHnss TpebOBaHUM  3aMHTEPECOBAHHbIX
CTOPOH M aHanu3a TpeboBaHui.

CraHgapT uHxeHepun Tpebosanun ISO 29148 - craHpapT
onucaHusa  MpaKTUK UHxeHepun  TpebosaHun.  [pasuna
HOpMynNnpPoOBKM TPpebOBaHUSA, CUHTAKCUC U KPUTEPUN OLEHKM
KayecTBa TpeboBaHus. Cneumndmkaunm TpedboBaHmn.
PaspaboTka n ncnonssoBaHue TpeboBaHu B XXM3HEHHOM
LuKne cuctemsl (Ha npumepe V-

avnarpammel). TpaccupoBka TpeboBaHMI K pe3ynbTatam
BepudmKaumm n Banugauun.

[okazaTenbcTBa NPUEMIEMOCTU PUCKOB HEBLIMOJTHEHUS
TpeboBaHWi Npu NepecMoTpax BblaeneHns

pecypcoB (apTedakT «oLeHOo4YHoe aenoy, ctaHaapT ISO
15026).

MHcTpymeHTanbHble cpeacTBa yrnpasneHns TpeboBaHusMu.

1.6

ApXuUTEKTYpHOE
NpoeKTupoBaHne n
mogenmpoBaHue

lMoHATME  apXUTEKTYpbl U UHXEHEPUUM  apXUTEKTYpPbI.
Jlornyeckass apxutektypa n dwmsnyeckasa apxutektypa B 1ISO
15288

TpeboBaHua K apxuTeKTypHOMY onucaHuio no Bepcum 1SO
42010 (cooTBETCTBUE ONMUCAHUI

MHTEpecam 3avHTEPECOBAHHbIX JIUL, MHOXECTBEHHOCTb rpynmn
ONMCaHWN, pa3nuyeHne rpynnbl ONMCaHU

MU MeToda onucaHui, HeobxoaMMocTb cneundukaumm meToaa
onucaHun). 3ckusHoe npoekTuposaHne.MBSE -
nopoxgatoLime MoOenn B apXMTEKTYPHbIX OMUCAHUAX, A3bIKA
apXUTEKTYPHOIrO MOAENNPOBAHMWS

(SysML, Archimate). MNopoxgatoLLee NpoeKkTupoBaHme.

1.7

OHTONnornyeckas
WHTerpaums gaHHbIX

lMoHaTne nHdopMaLMOHHON MOLENN CUCTEMbI U ee MpoekKTa.
Pasnuyenmne GymaxHoro un

6e3bymaxHoro [[oKyMeHToobopoTa M [aTaueHTPUYECcKon
MOZEeNeopUEHTMPOBAHHON pa3paboTku.

MoHATME 06 OHTONOrM4Yeckonm uHTerpauum paHHbix. O630p
npoMmbILLneHHbIX oHTonorun (ISO 15926 ana HenpepbiBHbIX
npounssoacTs, ISO 18269/PSL ans npoueccos, ISO 16739/BIM
ang

CTPOMTENbCTBA, OTEYECTBEHHbLIE NPAKTUKN)




Bubnunoteka cnpaBoyHbIX AaHHbIX ISO 15926 n ee cTpykTypa.
YnpaBneHne cMCTEMHbIMU MHTEpdencamm. CUCTEMbI CUCTEM.

1.8 YnpaBneHne Ka4yecTBOM CraHpapTbl kadecTBa, MOAENW, MEeTOAbl, KPpUTEpPUU OLLEHKU
KayecTBa CWUCTEM Ha KaXOOM 3Tane XWU3HEHHOro LMKna.
TexHonorMm ka4yecTBEHHOrO ynpasreHns npoektamu: Angile un
Scrum. OueHka pycka, MeTOAbl pacyeTa HageXHOCTU CUCTEM.
19 UHxeHepusa 3HaHun MaTtemaTtnyeckne mopgenu, metoapl, TPU3 kak dyHaameHT

CUCTEMHOro noaxofa K paspaboTKe CHOXHbIX KOMMMEKCHbIX
cuctem. LimdpoBble ABOMHUKWU, TEXHOMOMMW MCKYCCTBEHHOIO
uHTennekta. [lepcnekTuBHble  TEXHOMOrMM  peanusauum
CINOXHbIX CUCTEM

2. lMpakTuyeckune 3aHATUA

3. llTabopaTopHble 3aHATUA

3.1 Pasgen 2.CuctemMHbIt CucteMHbll aHanu3. BbloeneHne cuUcTemMbl U3 BHELLHEWN
NoAaxo4 U CUCTEMHOE cpenpl, 0603Ha4YeHNe rpaHuL, CUCTEMbI, BHELUHETO OKPYXXEHUS,
MbILLIIEHNE onpedeneHne  CTEMKXONQEepoB,  onpedeneHve  BXOAOB,

BbIXOA0B, &SI CUCTEMbI, MUCCUM U OXXMOAEMbIX pe3ynbTaTtoB

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

3.3 Pasgen 5. NHxeHepus Paspabotka pasnuyHbix TpeboBaHum K cucteme: 6usHec-
TpebosaHui TpeboBaHus, CUCTEMHbIE TpeboBaHus, TpeboBaHus

3aMHTEPECOBaHHbIX  CTOpoH. CocTaBneHve  guarpammbl
BapuMaHTOB WCMONb30BaHWsl B COOTBETCTBMU CO CTaHAAPTOM
UML

3.4 Pasgen 6. ApxutektypHoe Asbik ArchiMate. Paspabotka nHdOpmMaunMoHHON modenu B
NpoeKTupoBaHue v cpege Archi
MogenupoBaHue

3.5 Pasgen 7. OHTonornyeckas | PaspaboTka pgaTaueHTpuyeckon WHGOpMaUMOHHOW Modenu
WHTErpaums gaHHbIX CINOXHOW cncTeMbl Ha ocHoBe Entity Framework

3.6 Pasgen 8. YnpaBneHue 3.6.1.0npepeneHne  kpuTepueB  kadectBa  TpeboBaHUMN.

Ka4yeCTBOM

OueHka kadecTBa Tpe6OBaHl/Il7I, npoBepka Ha COOTBETCTBUE

TpeboBaHMsIM (chbyHKUMOHaANBHOE TECTUPOBaHME).
CoctaBneHne fgokymeHTa O kayvectBe B cpepe Confluence
(Jura)

3.6.2 YnpaBneHue puckamn. MeToabl

MocTtpoeHune kyba puckoB.

CHMXEeHnA pPUCKOB.

3.6.3.NMpakTnkn  ynpaBneHus. 3HakomctBO ¢ Agile,
dperimBOopKOM Scrum
13.2. Tembl (pasaenbl) AUCUUNINNHBI U BUAbI 3aHATUN
Bugpl 3aHATUI (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosiTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu JlabopaTopHble pa6ota Bcero
1 BeeneHve B CUCTEMHYIO 5 0 8 10
NHXXEHEPUIO
CuctemMHbIl noaxoa n
2 | CMCTEMHOE MbILUEHNE 4 2 8 14
3 YnpaBneHne XNU3HeHHbIM 5 0 8 10
LMKIIOM CUCTEM
MpakTkn cuctemMHomn
4 | uHxXeHepun 6 2 12 20
5 NuxxeHepus TpeboBaHmi 4 5 12 18
ApXuUTEKTYpHOE
g | MPOEKTUpOBaHNe 1 4 2 12 18
MogenupoBaHue




OHTORnornyeckas

7 2 2 8 12
WHTEerpaumsa gaHHbIX

8 YnpasneHne Ka4ecTBOM 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 ancumnnunHel peKoMeHayeTcsl HayaTb C O3HAKOMIEHUs ¢ paboyen nporpammon
ONCUMNNUHBI, €€ CTPYKTYpOM WM coaepxaHnem pasgenoB (Tem), TpeboBaHMM K Tekywen wu
NPOMEXYTOYHOWN aTTecTauun, 3atemM 03HAKOMUTBLCS C NEPEYHEM PEKOMEHOYEMOWN NUTepaTypsbl.

AOucumnnmHa «CucTeMHas WHXeHepusa» COCTOUT U3 CBA3AHHbIX Mexay cobow Tew,
obecneynBaroLLmx nocrnegoBaTesibHoe n3yvyeHme matepuana un BblpaboTky YMEHUss NPUMEHATb
NonyyYeHHble 3HaHUS.

O6yyeHure no gucumMninHe OCyLLEeCTBSETCS B Cneaylowmnx dopmMax:

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

2. camocTodaTenbHaa pabota ctygeHTa (nmodazomoeka K rieKyusiM, siabopamopHbIM
pabomam, npoMeXxymo4yHOMY mecmupo8aHUHo, K IK3aMeEHY)

Y4yebHbI MaTepuan CTPYKTYPUPOBaH W U3ydeHWe AOUCUMMAMHBI  NPoM3BOAUTCA B
TemMaTndyeckon nocregosatenbHocTn. [lo  kaxgon Teme npeaycMOTpeHbl  Nekuun  u
CaMOCTOATENbHOE U3ydeHWe Martepuana, 4acTb TemM npegycmaTpmBaeT  BbINOSTHEHUE
nabopaTtopHbIX paboT.

CamocTosaTenbHas pabota obyyalowmxcs BKIToYaeT TEKYLLYIO N TBOPYECKYHO NPOBrieMHo-
OPUEHTUPOBAHHYIO CaAMOCTOSATENbHYIO paboTy.

Tekywass camoctosTenbHas pabota BknyaeT paboTy C NEKUMOHHbIM MaTepuanom,
nouck n o63op nuTepaTtypbl U 3MNEKTPOHHbLIX UCTOYHWKOB WHGOpMaLMM N0 UHAUBUAOYASbHO
3ajaHHoOM npobrnematvke Kypca; W3y4eHMe TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO
npopaboTKy; NoAroToBKYy K labopaTopHbIM paboTam; NOAroTOBKY K 9K3aMeEHY.

TBOpYeckas yacTb CaMOCTOSTENbHOW paboThbl BKMOYaeT MccrnenoBaTernbCKylo paboTy u
y4yacTMe B Hay4YHbIX W Hay4HO-MPAKTUYECKUX KOHEPEHUMSAX, CEMMHapax W onuMmnuagax;
aHanmM3 HayyHblX nybénuMkaumm no 3apaHee onpeneneHHonm Teme, nepeBon CcTaTer no
CUCTEMHOWN MHXEHEPUM C MHOCTPAHHBLIX A3bIKOB, 0630p 3apybeXHOro U POCCUMIUCKOro onbiTa
NPUMEHEHNA NPaKTUK CUCTEMHOW WHXEHEpUW Npu peanusaumm CrOXHbIX TEeXHUYECKUX W
MHPOPMAaLMOHHBIX MPOEKTOB.

Mpn uncnonb3oBaHUM AUCTAHUMOHHBIX OOpa3oBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOMO
oOy4yeHns BbINONHATL BCe YyKasaHua npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbCA K online-3aHATNAM, cobnogate pekoMeHaauun No opraHnsaunm
CaMOCTOATESNIbHON paboThl

15. lMepeyeHb OCHOBHOW WU [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

Heob6XoaUMbIX ONA OCBOEHUA AUCLMUNIIUHBI (Crucok numepamypbl 0GhoPMIASIEMCS 8 COOm8emcmauu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obujasi CK8O3Hast Hymepauyusi 07151 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. CtueeH ; nepeoa A. A. CnnHkuH. — CapartoB : [podobpasoBaHue, 2017.
1. | — 624 c. — ISBN 978-5-4488-0042-9. — TeKCT : 3NEKTPOHHbI // DNEeKTPOHHO-6nbnnoTeyHas
cuctema IPR BOOKS : [canT]. — URL: http://www.iprbookshop.ru/64063.html (nata obpalleHus:
06.12.2020). — Pexxvm gocTyna: Ans aBTopusmp. nofb3oBatenen

Meeposu4, M. L. CuctemHoe MblwneHune: dopmmnpoBaHne n passutue : yuebHoe nocobue / M.
U. Meeposuy, J1. V. WWparnHa. — Mocksa : COJIOH-IMpecc, 2019. — 276 c. — ISBN 978-5-

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

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

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

6) gononHWTenbHaa nuTeparypa:




Ne n/n

McTOYHMK

Yepmkosa, E. A. lNporpammHasa uHxeHepusi. BusdyanbHoe MoaenvpoBaHWe MNporpaMmHbIX
cuctem : yvyebHuk ansa BysoB/ E. A.YepTtkoBa. — 2-e wusg., ucnp. u gon. — Mockea :
MapatenbctBo KOpait, 2020. — 147 c. — (Bbiclwiee obpasoBaHue). — ISBN 978-5-534-09172-
4. — TekcT : anekTpoHHbi /[ OBC Kpant [canT]. — URL: https://urait.ru/bcode/452749 (nata
obpaweHns: 06.12.2020).

Cwunuy, B. A. Teopust cucteM M CUCTEMHBIN aHanu3 : yyebHoe nocobue / B. A. Cunuu, M. IM.
Cunndy. — Tomck : ToMmCKkMA TrOCYOApPCTBEHHbIN YHUBEPCUMTET CUCTEM YyMNpaBneHus U
pagnoanekTpoHukn, 2011. — 276 c. — ISBN 2227-8397. — TeKCT : 3NEKTPOHHbIA [/
OneKkTpoHHO-6nbnuoTeyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/13987.html (gata obpaweHuns: 06.12.2020). — Pexum goctyna: Ans
aBTOPU3MP. NONb30oBaTeENen

Jlaspuujesa, E. M. TporpammHas unxeHepus. [Mapagurmel, TexHonorum u CASE-cpeacTsa :
y4yebHuk ansa By3oB / E. M. JlaBpuwieBa. — 2-e usg., ucnp. — Mockea : Msgatenscteo 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 nNpoekTHOM [AesATEeNbHOCTU WHXEeHepa-KOHCTpyKTopa : y4yebHoe 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
obpasoBaHue). — ISBN 978-5-534-05408-8. — TekcT : anekTpoHHbin // SBC KOpanT [canTt]. —
URL.: https://urait.ru/bcode/454149 (gaTta obpaiieHms: 06.12.2020).

CucTtembl ynpaBreHuWsi TEXHOMOrMYecKUMM npoueccamm M MHPOPMALMOHHbIE TEXHOMOMNM :
yyebHoe nocobuwe pgna BysoB/ B.B. TpoueHko, B.K. ®egopos, A.WN. 3abyackun,
B. B. KomeHgaHTOB. — 2-€ 134., ucnp. n gon. — Mockea : UsgatensctBo tOpant, 2020. —
136 c. — (Bbicuee obpasoBanue). — ISBN 978-5-534-09938-6. — TekcT : anekTpoHHbI // ABC
KOpawnt [canT]. — URL: https://urait.ru/bcode/454172 (nata obpawerus: 06.12.2020).

lpomoB, A.W. YnpaBneHune OuM3Hec-npoLeccaMu: COBPEMEHHble MeTofbl . MoHorpadus /
A. U.Tpomos, A. dnanwmaH, B. lWmnar; noa pepakumen A.WN. [pomoBa. — Mocksa :
NapatensctBo KOpant, 2020. — 367 c. — (AkTyanbHble MoHorpadgum). — ISBN 978-5-534-
03094-5. — TekcT : anekTpoHHbIn // ABC KpawnT [cant]. — URL: https://urait.ru/bcode/450272
(oata obpawenus: 06.12.2020).

10.

pekyn, B. U. TpoekTupoBaHne MHPOPMAaLIMOHHBIX CUCTEM : Y4EOHUK U NPakTUKyMm Ans By30B /
B. WN. l'pekyn, H. JI. KopoBkuHa, I". A. JleBouyknHa. — 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 ynpasneHvne kadyectBoM. MaTtemaTudeckne metoabl U MOAENMN :
y4yebHuk 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 [cant]. — URL: https://urait.ru/bcode/454558 (nata
obpaueHus: 06.12.2020).

12.

CnuBak, B. A. YnpaBneHve uamMeHeHusIMU : y4ebHMK ans By3oB/ B. A. CnuBak. — MockBsa :
WNapatensctBo KOpanT, 2020. — 357 ¢. — (Bbicwee obpa3oBaHune). — ISBN 978-5-534-03358-
8. — TekcT : anekTpoHHbIN // OBC KOpant [canT]. — URL: https://urait.ru/bcode/450462 (naTa
obpaueHuns: 06.12.2020).

13.

YekmapeB, A.B. VYnpaeneHne WT-npoektamnm W npoueccamu: Yy4eOHUK aOnst By30B /
A. B. YekmapeB. — MockBa: MWspatensctBo HOpawnt, 2020.— 228c.— (Bbicwee
obpasoBaHue). — ISBN 978-5-534-11191-0. — TekcT : anekTpoHHbin // SBC KOpanT [canTt]. —
URL.: https://urait.ru/bcode/455189 (gaTta obpawieHus: 06.12.2020).

14.

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

15.

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

16.

Commepsunn, MaH. NHxeHepusi nporpammHoro obecneveHus / Man Commepsunn ; Mep. ¢ aHrn.
n pea. A. A. MuHbko .— 6-e u3g. — M. : Bunbamc, 2002 .— 623 c. : un. — lMapan. TUT. 1. aHrn.
— ISBN 5-8459-0330-0 : 265.00.

17.

Neddpurryann, OvH. MpuHuunel paboTbl ¢ TpebGoBaHWAMU K NPOrpamMMHOMY OBGecneveHuio :
YHucuumnpoBaHHbii noaxos / AuvH NedduHryann, OoH Yugpur ; Mpeancn. 3. NopaaHa; Mep. ¢
aHrn. n peg. H.A. OpexoBori .— M. n gp. : Bunbsmc, 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 TexHonornsam) .— ISBN 5-8459-0275-4 : 261.00.
BaTtoBpuH B.K. TonkoBbIi croBapb MO CUCTEMHOW W MporpamMmMHOn uHxeHepun. — M.: OMK
Mpecc. — 2012 r. — 280 c.
Lamune K. CucrtemHas NHXeHepusi ans «YarHUKOB» /
«interface.rwiarticle/files/36389 72573873.PDF
B) MH(pOpMaALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLnansHblie pecypebl UHTEPHET)*:
Ne n/n Pecypc

20 MexayHapoaHbIi COBET MO CUCTEMHOM UHXeHepun — OdomumanbHbli canT: Pexnm goctyna —
" | https://www.incose.org/
21 | 3HB BI'Y www.lib.vsu.ru

MyTteBoguTens no cuctemHon nHxeHepun. INCOSE — OdmumaneHbin cant: Pexum goctyna —

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

18.

19.

16. MNepeyeHb y4eOHO-MeTOAMYECKOrOo obecrnevyeHUs ANA CaMOCTOATENIbHOW paboTbl
(yyebHO-memoduyeckue pexkomeHOayuu, nocobus, 3adayHuku, MemoduyeckKue yKaszaHusi 0 6bIMOSTHEHUI
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHMK
1 JlaBnnHckas O.10. MeTognyeckne pekoMmeHaaumm no BbINONHeHWIo nabopaTopHbix paboT. Kypc:
CuctemHasd nnxeHepusa 2020 (vsu.ru)

17. OO6pasoBaTenibHble TEXHONOrMKU, UCNONb3yeMble MNpU peanusauum y4ebHOM
OUCUMNNUHBbI, BKIMOYaA [AOUCTaAHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

OucumnnuHa peanuayetca C MPUMEHEHMEM 3NEKTPOHHOro 00y4yeHuss U OUCTaHLUMOHHbIX
obpasoBaTtenbHbIX TexHonormn. [ns opraHM3auumn 3aHATUA PEKOMEHAOBAH OHMaWH-KYpC
«CncrtemHaa uHxeHepusa_ 2020 (vsu.ru)», pasMmelleHHbIM Ha nnatopmMme JSNEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, npusegeHHble B N.15 B.

18. MaTtepuanbHO-TEXHUYECKOEe obecnevyeHne AUCLUUNIINHbBI:

1. MynbTumeaunHasa nekumoHHasa ayantopus (kopn. 1, aya. 433), cuctemMHbIn BroK: npoueccop
Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatusHasa namatb 8['6, HDD 500I6; moHuTOp:
LG Flatron L194WT-BF Mynbtnmeananpoektop 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, BuaeokapTta NVIDIA GeForce GTX 750; moHuTop: Acer V226HQL
KomnbtoTep B cocTase:

cucteMHbln 6nok: npoueccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatuBHas
namstb 86, HDD 160I'6, Buaeokapta ATl Radeon HD 4350; monutop: 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

MynbTmegmanpoektop ViewSonic PAS03W

KommyTaTtop HP ProCurve Switch 1400-24G

MynbTumegumHas akyctuyeckasa cuctema SVEN SPS-702 (1 wr.).

CneuunanunanpoBaHHaa mebenb; ctonbl 16 wT, cTynba 20 wrt., goctyn Kk doHaam y4vebHo-
METOANYECKON JOKYMEHTALMMN, ANEKTPOHHLIM BMBNNOTEYHBIM CUCTEMAM, BbIXOA B VIHTEpHET.

19. ®oHA OUEHOYHbIX CpeaAcTB

> 19.1 NepeyeHb KOMNETEHUM C yKa3aHUeM 3TanoB (POPMUPOBAHUA U


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

nnaHnpyembIiX pe3ynbTaTtoB 06yqu nsA

Ne HanmeHoBaHve KomnereHuuu WHpaukaTophl OueHoyHbIE
pasgena JOOCTUXKEHHUA cpeacTBa
ANCLUMMIHBI KOMIIETEHIIUU
1 BeeneHve B
CUCTEMHYHO OllK-2 OlK-2.2 -I;_)eCTbI
VHXXEHEPULO cee
2 CucTeMHbI noaxod u KoMneTeHTHOCTHO-
CUCTEMHOE MbILLNEHNE OpPNEHTUPOBaHHbIE
oK 3afaHus,
-4.3
OnK-4 TeCTbl
3apaHusa ans
nabopaTopHbIX
paboT
Acce
3 YnpaBneHue
TecThbl
YKM3HEHHBIM LIMKITOM OrnK-4 , OrK-2 OrK-2.2 Soce
cneTem OrnK-4.3
4 MpaKkTuku cucTeMHom OlnK-2.2 TecTbl
UHXXeHepumn OrK-4.3
p OMK-4 . OMK-2 3agaHua ons
nabopaTopHbIX
paboT
Acce
5 NHxeHepust OlK-2.2 KomMmneTeHTHOCTHO-
TpeboBaHWi OlK-4.3 OPVEHTUPOBAHHbIE
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 TecTbl
NHTerpaums AaHHbIX OriK-4.3 3apaHua ong
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 HXeHepusl 3HaHWii OlMK-4 , OrK-2 OnkK-2.2 TecThl
OriK-4.3 Acce




MpomexyToyHas aTTecTauust Bonpocsl k
9K3aMeHy

* B rpace «POC» B 0b6aA3aTenbHOM nopsigke MNepevmcrisaioTcsl OUEHOYHble CpeacTBa TEKyLUen W
NPOMEXYTOYHOWN aTTecTaumn.

19.2 OnucaHne KpuTepueB M LWKanbl OLEeHUBAHUA KOMNEeTeHUUN (pe3ynbTaToB OOy4veHusA) npu
NPOMEXYyTOYHOM aTTecTauum

Mpumep:

[na oueHuBaHMA pes3ynbTaToB OOYyYEeHWUs Ha 9K3aMeHe WCMNOMb3YKTCA criegyllme nokasarenu
(8YHbI 13 19.1):

1. 3HaHve MeTOoaonorMM YMpaBneHUss >XWU3HEHHbIM LUKNOM CHOXHbIX Kubepdusmdyecknx wu
MH(POPMALMOHHbIX cucTeM, MeTodoB cbopa M aHanu3a WHgopmaumm Ana BbigBrAeHus TpebosaHui
3aMHTepeCcoBaHHbIX CTOPOH.

2. yMeHue npUMEHsITb KOMOWHaUMKO  MHPOPMALNOHHO-KOMMYHUKALUMOHHBLIX  TEXHOMOTMA  1”
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKTMpoBaHus, pa3paboTku, Bepudmkauum 1 sanungaunm
CNOXHbIX KOMMIEKCHbIX CUCTEM, COCTaBIIEHUS MakeTa CONpOBOAUTESbHbIX AOKYMEHTOB Ha KaXOoMm
aTane XXNU3HEeHHOro LUKna CUCTEMBI.

3. BnageHve npakTUKamMu CUCTEMHOW WHXeHepuu, BknNodas MBSE nogxog v 43blk SysML,
cpegcTtesaMy aBTOMaTU3MPOBaHHOIO NPOEKTUPOBaHUSA, ModenupoBaHua Ha yposHe CAE-cuctem

4. 3HaHMe CTaHOapTOB, HOPMATMBHbLIX M pacnopsiAuTenbHbIX LOKYMEHTOB, obecnevmBaloLmnx
OOrOBOPHYI0,  OpPraHM3aLMOHHO-YNPaBEHYECKYHO, MPOEKTHO-YNPaBNEeHYEeCKyl0 W  TEeXHOMNOrm4yeckn-
yrnpaBreHYecKyto OeaTerbHOCTb U peanuaylowmx Npoguib CUCTEMHON UHXEHEPUN.

5. ymeHue coctaenaTb cneumdmkaumm Tpeboannin Ha A3bike UML, cneumdukaumm apxmtekTyp c
npumMmeHeHneM a3blka ArchiMate , cocTaBnsaATb OTYETHYIO MPOEKTHYO U TEXHOMNOMMYECKYIO AOKYMEHTaLMIO
C y4eTOM 3apyBexXHOro 1 0Te4eCTBEHHOro OnbITa.

6. BrageHue A3blkaMy OHTONOMMN TEXHUYECKOW (MHGOPMAaLMOHHOW) NpeaAMeTHON obractn

[Ona oueHnBaHMA pe3ynbTatoB OOy4YeHWS Ha 9K3amMeHe (3ayeTe C OLUEHKOW) MChonb3yeTcs
4-6annbHas Wwana: «0TIIMYHO», KXOPOLLUO», Ky4OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasnbl OLUeHNBaHNA pe3ynbTaTtoB o6y\-|eH|/|$|.

YpoBeHb
o cchopmupoBa
Kputepuun oueHnBaHnsS KOMNeTEHL NI HHOCTY LLIkana oueHok
KOMMeTeHUNn
CdopmupoBaHHble 3HaHuA mMeTogonornm ynpaeneHuns | oebiweHHb! Omnu4Ho

XU3HEHHbIM LMKIIOM CINOXHbIX Knbepdunsnyeckmnx n U ypogeHb
MH(POPMALMOHHbIX cucTeM, MeTogoB cbopa w aHanusa
MHopMaumm ansa BbiaBNeHUs TpeboBaHWi 3anHTEpPeCcOBaHHbIX
CTOPOH C NPUMEHEHMEM MaTemMaTU4eCKMX MeTodOB Ha OCHOBe
MareMaTn4yeckux MeToOOB C TMPUMEHEHUEM KOMIMbIOTEPHbIX
TEXHONOINN.

CdopmurpoBaHHble yMeHund NPUMEHATb KOMOMHaLmIo
MHAOPMAaLIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOrNM "
WHCTPYMEHTarbHbIX CPEeaCTB AOnd aHanus3a, NpOeKTUpOoBaHUA,
pa3paboTku, Bepudmkalmm " Banugauum CITOXHbIX
KOMIMSEKCHbIX CUCTEM, COCTaBNEHUS NakeTa CONpPoOBOAUTENbHbIX
OOKYMEHTOB Ha KaXJOM 3Tane XW3HEHHOro LUMKna CUCTEMbI C
y4yeTom 3agay MHopmaumoHHon 6e3onacHOCTM.
CdhopmurpoBaHHble BfageHus npakTukamm CUCTEMHOM
WHXeHepuu, BkMdad MBSE nogxog w  4a3blk  SysML,
cpegcteamu aBTOMaTMU3MPOBAHHOIO NPOEKTUPOBaHUS,
MogenuposaHusa Ha yposHe CAE-cuctem

CdpopmrpoBaHHble  3HaHUA  CTaHOApPTOB, HOPMATUBHbLIX U




pacnopsanTENbHbIX OOKYMEHTOB, obecneynBaroLLnX
[OrOBOPHYI0,  OpPraHU3aLMOHHO-YNPaBIEHYECKYD, MPOEKTHO-

ynpaBneH4ecKyto " TEXHONOrM4YeCcKn-ynpaBneH4YecKyto
DeATenbHOCTE M peanuaylowmx  npoduib  CUCTEMHOM
NHXeHepuu.

CopmunpoBaHHble YMEHUS ONS COCTaBneHus cneumndukauum
TpeboBaHun Ha 43bike UML, cneumdumkaumm apxuTektyp cC
npumMmeHeHmem A3blka ArchiMate, cocTaBnsiTb OTYETHYHO
MPOEKTHYI0 U TEXHOMOIMMYecKytd AOKYMEHTauui C Yy4eToM
3apy6exXHOro 1 0Te4ECTBEHHOMO ONbITa.

CdopmmpoBaHHbie BrageHns A3blkamm OHTONOMMM TEXHUYECKON
(MHdbopMaumoHHoW) NpegMeTHoM obnacTu

CdopmumpoBaHHble, HO cogepawune oTaenbHble npobensl,
3HaHWA  MEeTOAONOrMn  YNpPaBfieHUS  XXU3HEHHbIM  LIKITOM
CMNOXHbIX Knbepdpuanyecknx un MHPOPMALMOHHBIX CUCTEM,
mMeTogoB cbopa M aHanuM3a uHopMauun AnsS BbISBEHUSA
TpeboBaHWM  3aMHTEPECOBaHHbIX  CTOPOH HA  OCHOBE
MaTeMaTUYEeCKUX METOL4OB C MPUMEHEHWEM KOMMbIOTEPHbIX
TEXHONOrNMN.

CdopmumpoBaHHble, HO cogepawue oThesnbHble npobensl,
YMEHUS NPUMEHSTb KoMBuHaumo NHPOPMaLMOHHO-
KOMMYHUKALIMOHHbIX TEXHOMOMMIA N MHCTPYMEHTAarbHbIX CPEACTB
ANA aHanu3a, NpPoeKkTMpoBaHMS, pa3paboTku, Bepudukaumm m
Banuaaumm CrOXHbIX KOMMMEKCHbIX CUCTEeM, COCTaBMEHUS
naketa COMpPOBOAUTENbHbIX AOKYMEHTOB Ha Kaxaom 3Tane
XM3HEHHOTO LMKIa CMCTEMbI C Y4eTOM 3a4ay MHCOpPMaLMOHHOM
6esonacHocTw.

CdopmrpoBaHHbIe, HO coaepalluue oTaernbHble npobensi,
BNageHnsi NpakTUKaMm CUCTEMHOW UHXeHepuu, Bkntovas MBSE
nogxon n Asblk SysML, cpencrtsamMu aBTOMaTU3MPOBAHHOIO
NPOEKTMPOBaHNA, MOAEeNMpoBaHusa Ha yposHe CAE-cuctem
CdopmmpoBaHHble, HO coepxawme oTaenbHble npobensi,
3HaHUA CTaHAApPTOB, HOPMATMBHbLIX W  pacnopsiAUTENbHbIX
AOKYMEHTOB, obecneynBalolWmx JOroBOPHY, OpraHM3aunoHHO-
yrnpaBneH4Yeckyo, NPOEKTHO-YNpaBreHYeCKyto n
TEXHOJOrMYeCKM-ynpaBneH4YecKyo OEeATenbHOCTb n
peanuayloLwmnx Npogunb CUCTEMHON UHXEHepUu.
CdopmupoBaHHble, HO cogepawue oTaesnbHble npobensl,
YMEHUs ANSA CcocTaBneHus cneuudpukaumm TpeboBaHun Ha
a3blke UML, cneumdukauum apxuTekTyp ¢ NpUMeHeHneM A3bika
ArchiMate , COCTaBnATb OTYETHYIO NPOEKTHYIO "
TEXHONMOMMYECKY0 [AOKYMEHTaUMio C Yy4eTOM 3apybexHoro u
OTEYEeCTBEHHOro onbITa.

CdhopmmpoBaHHble, HO cogepxawme oTaenbHble npobensl,
BnageHus A3bIKaMK OHTONOrNN TEeXHUYECKOM
(MHdOpMaUMOHHOM) NpeaMeTHON obnacTu

Ba3sosbil
YPOBEHb

Xopowo

He nonHble 3HaHWA MeTOAOoNOrMu YyrnpasreHUs XU3HEHHbIM
LUMKINOM  CITOXHbIX  KN6epduanyeckux un UHGOPMaLMOHHbIX
cuctem, MetogoB cbopa w  aHanmMsa  uMHdopmaumm  Ons
BbISIBIIEHUS] TPEOOBAHUIN 3aNHTEPECOBAHHbIX CTOPOH Ha OCHOBE
MaTteMaTn4yecknx METOAOB C MPMMEHEHUEM KOMMbHTEPHbIX
TEXHOMOrNN.

YactmyHo chOpMUMpOBaHHbIE  YMEHUA ANnd  NpUMEHEeHUsi
KOMBUHaUM MHPOPMALMOHHO-KOMMYHUKALMOHHBLIX TEXHOMOIMN
N MHCTPYMEHTarbHbIX CPEeACTB AN aHanmsa, NPOEKTUPOBaHMS,

lNopoeosenbiti
YpPO8€EHb

Yoosnemeopume
JIbHO




pa3paboTku, Bepudukaumm 7] Banuaauum CINOXHbIX
KOMIMMEKCHbIX CUCTEM, COCTaBNEHMS NaKeTa CONPOBOANTESbHbIX
OOKYMEHTOB Ha KaXQoM 3Tane XW3HEHHOro LuKna cUctembl C
y4yeToM 3agad nHopmaunoHHon 6e30nacHOCTU.

HepoctaToyHO nonHoe BnageHue npakTUukamMnm CUCTEMHOWN
nHXeHepuu, Bknoyas MBSE nogxon v A3bik SysML, cpeacrtea
aBTOMaTM3MPOBAHHOIO MNPOEKTUPOBAHUSA, MOOEMNNPOBaHUS Ha
ypoBHe CAE-cuctem

He nonHocTblo copMMpoOBaHHbIE  3HAHUS  CTaHOApPTOB,

HOPMaTUBHbIX n pacnopsanTenbHbIX [OKYMEHTOB,
obecneymBaroLLmnX [OrOBOPHYHO, opraH13aLMoHHO-
ynpaBreH4Yeckylto, MPOEKTHO-YNPaBIIEHYECKYHO "
TEXHONOrMYeCKU-yrnpaBneHYeCcKyto [eaTenbHOCTb "

peanunayoLwmx npodusie CUCTEMHON UHXEHEPUN.

YHacTMyHO cpopMMpOBaAHHbLIE YMEHUS [Ons  COCTaBfieHUs
cneumdukaumm TpeboBaHun Ha Asbike UML, cneumdukaumm
apXUTEKTYpP C NpuMeHeHueM s3blika ArchiMate , He nonHocTblo
ChopMMpPOBaHHbLIE  YMEHWA MO  COCTaBfIEHUIO  OTYETHOM
MPOEKTHOM W TEXHOSMOrMYeckon [OKYMEHTauum C  y4eToMm
3apy6eXXHOro 1 0Te4ECTBEHHOMO ONbITa.

YcnewHoe, HO He MOMHoe BrageHue £3blkaMy OHTONOrmMu
TexHn4eckon (MHpopMaLMOHHOW) NpeaMeTHOM obnactu

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

19.3 TunoBble KOHTPOSNbHble 3aAaHMA WU UHble MaTepuanbl, HeobxoauMmble ANA OLEHKMU
3HaHWW, YMEeHUW, HaBbIKOB U (UNK) onbiTa [AOeATEeNIbHOCTU, XapaKTepusylliue 3Tanbl
¢hopMmupoBaHUA KOMNEeTEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTenibHOW NporpaMmmbl

19.3.1 MepeyeHb BONPOCOB K 3K3aMeHY:

1. IMCIUIIITNHA CUCTEMHON HHXKEHEPHH, €€ OTIMYUSA OT MHKCHEPUH TI0 CIIEHATBHOCTSIM U HH)KEHEPHOTO MEHEKMEHTA.

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

3. CBA3b U OTVINYMA CUCTEMHON MHXKCHEPHH, HH)KEHEPUH U HAYYHBIX HcciaeoBaHni. CBs3b C IPOrPaMMHON HWH)KEHEpHEH.

4. KOHTpHHTYUTHUBHOCTh CUCTEMHOT0 moaxona. [loHsTue cucteMsl. 3aMHTepecOBaHHBIE CTOPOHBL. DYHKIUS U KOHCTPYKITHS.
JHuarpamma-ramoyprep.

5. MexaHu3M, apXUTEKTypa, MOIYIbHOCTb CUCTEMBI.

6. Xonmapxumu. LleneBble 1 oOecrieunBaronIe CHCTEMBI, CHCTEMBI B 9KCILTYaTaIl[MOHHON cpeJe.

7. IloHsATHE XU3HEHHOTO IUKJIA. Y IPaBIICHHUE )KH3HEHHBIM IIHKIIOM, ocoO0eHHOCTH PLM-cuctem.

8. JKu3HEHHBI IUKJI C TOYKH 3PEHUSI CHUCTEMHOIO HHXKEHEpa, NMPOEKTHOIO MEHEKEpa, WHIKEHEPA IO CIEHUATbHOCTH.
B3anMocCBs3b CHCTEMHOH HHXKEHEPUU U IPOTPAMMHON NHIKEHEPUH.

9. Buzp! )KU3HEHHBIX IUKI0B. @OPMATIH3MBI IPEICTABICHHS KI3HEHHOTO KA.

10. Tums! 1 pazHoOOpa3ue KU3HEHHBIX ITHKJIOB, CBSI3b KU3HCHHBIX IIMKIIOB PAa3HBIX YPOBHEH CTPYKTYpBI B COCTaBE CHCTEMEI.
Kanuransusle npoexTsl. HoTanust c0KHOTO )KU3HEHHOTO LIUKIIA.

11. CrangapTu3anmsa Kak METOJOJOTMYEcKas M OHTosormueckas pabora. KpaTkas xapakrepuctuka [SO 15288 (mpakTuku
KI3HEHHOTO ITUKJIa CHCTEMHON HHXCHEPHH).

12. YUeTblpe OCHOBHBIE TPYIIBI IPAKTHUK KU3HEHHOTO LIUKJIA.

13. JKu3HEeHHBII LMK NMPAaKTUK CHUCTEMHOW WHKeHepuH. PasrpaHnueHue oOsacTeil CHCTEMHOTO HMH)XEHEpa M IPOEKTHOTO
MeHeKepa.

14. CronmocTh omuO0K. OCHOBHOHM NMPHHIMII NPUHATHS PEIICHUH B CUCTEMHOI MHkeHepuu. Opranuzanus rpaduxa pador.
15. Onronorus TpedoBaHmM, Buabl TpeboBanuil. CTPYKTypa HHKEHEpUH TPEOOBaHUIA.

16. Pabota nmxeHepa no tpedoBanusM. [lokoneHnss nHxeHepuH. SI3bIKN MpecTaBieHNs! TpeOOBaHHH.

17. Cranmapte! ISO 29148, ISO 15926.

18. CBs13p MHXKEHEPUH TPEOOBAHUI C apXUTEKTYPOil. 3aBUCHMOCT apXUTEKTYPHI OT TPEOOBAHH.

19. PaboTa 1 KOMITIETEHITUN CHCTEMHOTO apXUTEKTOpa.

20. ImxeHepus CUCTeMHON apXuTeKTypsl, cranaapt ISO 42010.

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

22. ApxuTeKTypHbIe IPaKTUKH. OHTOJIOTHS apXUTEKTYPHBIX paboT.

23. SI3pik ArchiMate, ero Ha3HaueHHE, JOCTOMHCTBA U HETOCTATKH.



24. TTonxon cucteMbl cucteM. OCHOBHEIE BOIIPOCHI, 0COOEHHOCTH CUCTEM CHUCTEM, SBOJFOITHS.

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

26. Opranu3anMoHHasE apXUTEKTypa U €€ OHTOJIOTHs. Y POBHU M IIpoOIIeMa UX HHTETPaLvH.

27. Meroponorus DEMO u apyrue merogonoruu. CUTyaliioHHAsi MH)KEHEPUSI METOJIOB KaK METOJI0JIOTHsI OpPTraHu3allMOHHON
APXUTCKTYPBIL

28. Crangapts! ISO 24744 1 OMG SPEM 2.0.

29. ApXHTEKTypHBIE NOAXObI K ONMCAHUIO JiesiTelbHOCTH. Bo3moxuocTn ArchiMate 3.0.

30. Borpochl Iu1aHUpOBaHUS U U3rOTOBJIEHUE cucTeMbl. CHCcTeMHast HHTerpanus 1 ee poiib. CriocoObl peaan3aliii CHCTEM.
31. Bepuduxanus 1 BaJuIaus KaK dTarbl BOIUIOMICHUS CHCTEMBL. V-TuarpaMmma.

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

33. OmmobKy B3aNMOACHCTBHUS MEHEKEPOB U MHIKCHEPOB.

34. Ilena ommOKHN Ha pa3TMYHBIX YPOBHAX KU3HEHHOTO IIHKJIA

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

36. [IpobemMa WHTErpaIUK JTAaHHBIX )KU3HEHHOTO 1uKia u ctanaapt [SO 15926.

37. CucreMHBIE OCHOBBI TEXHOJOTHI TPOTPaMMHON MHKEHEPHH.

38. [IpuHIUIIBI TPOEKTUPOBAHHS IPOTPAMMHBIX CHCTEM.

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

40. YnpaBneHue NpoeKTaM1 IIPOrPaMMHBIX CHCTEM.

41. TexHOJIIOTUH OPTaHU3AIIUH IUKJIA Pa3padOTKU CUCTEM: 00JaYyHbIC TEXHOJIOTHUH, TYMaHHBIX U TPAHUYHBIC BHIUMUCIICHUS.
42. lluhpoBbie TBOWHUKHN — TEXHOJIOTHHU pa3pabOTKU IU(POBHIX ABOHHUKOB CIOKHBIX CHCTEM

43. PHcKH CIIOKHBIX TIPOEKTOB. METOBI OIICHKH PUCKOB. [10X0IbI K CHIKECHUIO PUCKOBAaHHOCTH IIPOCKTOB

44. MetoppI pacdeTa HaZeKHOCTH CIOKHBIX CHCTEM

45. Borpocs! 6€30MacHOCTH B CHCTEMHOM WHXCHEPHUU

19.3.2 NMpumepbl 3agaHni K nabopaTopHbIM pabotam
Paspen 2, 4-8
INNabopaTopHble paboTbl BLIMNOMHAKTCA B paMkax npoekTa. PeanusyeTcsi >KU3HEHHbIN  LIMKN
pa3pabaTtbiBaeMor cuctemMbl (Ha NpumMepe NporpaMMHOro NPOAYyKTa)
Paspen 2. JlabopaTopHas paboTta 1.
Onpegenenne uenu cuctembl. Bxoabl, BbiIxodpbl, pesynbTaTbl (PYHKUMOHMPOBaHUA. Muccusa cuctemol.
BHelwHWe rpaHumubl cuctemsl. Ctenkxongepbl. OnMcaHme cMCcTeMbl C Pa3nUYHbIX TOYEK 3PEHMS.
MprMepbl NPOEKTOB:

1. PaspaboTka CepBUCHOrO NpUoxeHnsa «ApeHga asTomobunemn»

2. PaspaboTka nporpaMMHOM cucTeMbl Ans obpaboTKM €eCTEeCTBEHHOIO #£3blka Ha OCHOBE

HENPOHHbIX ceTen

3. PaspaboTtka nporpamMmMHON cucTeMbl Anst 6eCLIOBHOro HanoOXeHus n3obdpakeHnm

4. PaspaboTka nporpaMmmbl AnNg cermeHtaumm xpswa ud 3D mogenu, nocTpoeHHas Mo CHUMKaMm
DICOM
Paspabotatb  nnatgopmy AOMNOMHUTENbHOrO 06pa3oBaHWS Ha OCHOBE AMCTaHLMOHHbLIX
TEXHONOrNN
PaspaboTka nporpammMHON cucTeMbl onpeaeneHns koopamHaT obbekTa no BUAEONOTOKY
PaspaboTaTb nnatgopmMy Ans opraHM3auumn 3akynok Ha OCHOBE BEG-TEXHOMNOrMin
PaspaboTaTtb nporpammHyto cuctemy « KOHTpOsb CPOKOB BbINOMHEHNA paboTy
PaspaboTka cuctembl aBTOMaTU3MPOBAHHOIO TECTUPOBAHNA AN BEO-NPUNOXEeHNS
Pa3/:|,en 4.JlabopaTtopHasa pabota 2. lNpaktnkn MBSE. MHOXeCTBEHHOCTb Moaenen. Asblk onucaHus
SysML, cpeaa Modelio.
PeanunsoBaTb onucatenbHyio Mogerb CUCTEMbI MO TEMe NpoekTa Ha fA3blke SysML B cpene Modelio.
Co3paTtb OTYETHYI0 JOKYMEHTaUMIO
Pasgen 5. JlabopatopHas paboTa 3. PaspaboTka TpeboBaHui k cucteme
PaspaboTtaTtb UseCase gnarpammy n onucatb NpeueaeHTbl Mo TeMe NpoekTa.
Pasnen 6. JlabopaTopHas pabota 4. ApXMTEKTYpPHOE MOAENNPOBaHME.
PaspaboTaTb 9CKM3HbIN NPOEKT, ONUCaTb apXUTEKTYPY CUCTEMbI MO TEME NpoekTa Ha A3bike ArchiMate B
cpege Archi. CoctaBuTb OTYETHYIO JOKYMEHTALNIO
Pasnen 7. JlabopaTopHas 5.Pa3paboTka gataueHTpnyeckon MHPOpMaLMoHHOW MOAENN CUCTEMBI
PaspaboTaTb KOHUENTyanbHyK , JIOTMYECKYD MOAENW AaHHbIX MO TeMe MpPOeKTa C WUCMNOfb30BaHMEM
TexHornoruun Entity Framework no teme npoekta
Pasnen 8. JlabopaTopHas pabota 6. OueHka kayecTBa TpeboBaHMIN K cucTeme
OueHunTb kayecTBO (PYHKUMOHAmNbHbIX TpeboBaHUM K cucteme no Teme npoekta. CocTaBuUTb OTYETHYHO
OOKYMEHTaL M0
Pasnen 8. JlabopaTopHas paboTta 7. YnpaBneHne puckamu.

o
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OueHnTb cTeneHb pUCKOBAHHOCTM NpoekTa. MNMocTpounTb Kyb puckoB no metoaukm Ckanamepbl

Pasnen 8. JlabopaTopHas pabota 8. [NpakTukn ynpasneHuns. 3HakoMcTBo ¢ Agile, dopenmBopkomM Scrum
MNpoxoxaeHne kypca no Teme nabopaTopHow paboTbl Ha noptane Coursera. OTYET O NPOXOXOEHUM
Kypca. BebuHap no utoram npoxoxageHus Kypca.

19.3.3 Npumepbl TEM 3CCe
Pasgen 1.
1. lNpeOomMeT CUCTEMHON WHXEHepuu U onpegeneHve HeobxoguMbIX KOMMETEHLMWA CUCTEMHOro
UHXXeHepa: pasrnyHble TOYKU 3PEeHUs.
CucteMHas MHXeHepusa U CUCTEMOTEXHMKA: CXOACTBO W1 pasnuyuns.
CuncTteMHast MHXXeHepUst U UHXUHUPUHT: CXOACTBO U pasnunyuns.
NaBHblEe KOHCTPYKTOPbI U CUCTEMHbIE UHXEHEPbI: CXOOCTBO U Pasfmyums.
. MnasHble koHcTpykTOpbl CCCP 1 nx Bknag, B pasBuTUE CUCTEMHON UHXEHepUn
Paspen 2.
6. YTO Takoe KOHTPUHTYUTUBHOCTb CUCTEMHOIrO NOAXOAa:
7. Kak npeogoneTb Npobnembl CIIOXKHOCTU CUCTEM: TOUKN 3PEHUS, NOAXOAbI, MPEeaNOXeHUN

GEREN

8. Kak cdhopMnpoBaTb CUCTEMHOE MblLLIEHNE?

9. Teopna cuctem, CUCTEMHLIM aHanmM3 U cCUCTEMHas
NHXeHepus — B3auMOCBS3b, OBLLIHOCTb NOAXOO0B.

Pasgenbl 3-4

10. KM3HEHHbIN LUK C MNO3ULMA MPOEKTHOrO MeHemkepa. [lpakTuku ynpasneHust XWU3HEHHbIM
LMKIIOM.

11.7KM3HEHHbIA LMK C MNO3MUMA CUCTEMHOIO UWHXeHepa. [IpakTukM ynpaBneHus >XU3HEHHbIM
LMKITOM.

12. O630pa Moaenemn XN3HEHHOro LmMKIa CnoxHblX cucteMm. CxoacTsa, pasnuuns, rae NPUMEeHsTCS,
anbTepHaTUBHbIE NOAXOAbI K YNpaBneHuo pa3paboTKOM CIOXHbBIX CUCTEM.
13. CuctemMHas HXXeHepus 1 nporpammHas nHxxeHepusi. Cxoactea v pasnuyums
Pasgen 5
14.Kak npaBunbHo dopmupoBath TpeboBaHus? [lMogxoobl u pasnuyHbie Toudku 3peHusi. O63op
npakTuK opmMmpoBaHusa TpeboBaHWUN.
15. Kak npaBunbHO TecTupoBaTb TpeboBaHuA? [looxoabl M pasnuyHble TOYKM 3penHud. O630p
NpPakTUK TecTMpoBaHusa TpeboBaHui.
16. O630p cTaHOapTOB NHXEeHepUn TpeboBaHuW.
17. Aptedakt «OueHoYHOE Aenoy», NpakTuka NPMMEHEHS
Pasgen 6.
18. Ponb 3CKM3HOrO NPOEKTMPOBAHMSA B peanv3aumnmn CrioXXHbIX NPOEKTOB
19. MHCTpyMeHTanbHble CpeacTBa pa3paboTkM M ynpaBrieHUs apXUTEKTYPHbIM NPOEKTMPOBAHMEM.
YHUKanbHble NOAXOAbI.
20. HcTpymeHTankeHble cpeacTBa obecneveHms MogynbHOCTU NPOEKTa U NPOEKTHbIX paboT
Paspgen 7.
21. OHTONnornsa npegmeTHon obnactn. O630p NPOMBbILLIIEHHBIX OHTONOMMNI
22.4710 Takoe cuctembl cuctem? MNMprmMepsbl, OLEHKa CMOXHOCTU, NEPCNEKTUBbLI POCTa CITIOXKHOCTU
23. Barnsaabl y4eHbIX 1 nHxeHepoB Ha Npobrembl pocTa CNOXHOCTM CUCTEM
24. MpakTnkn BeayLmMx KOMNaHum B cpepe OHTONOrMYECKOM MHTErpaumm AaHHbIX
Paspen 8
Camble BocTpeboBaHHbIE NOAXOAbI K OLEHKE KayecTBa.
BekTop pa3BuMTUSA NOAXOAO0B K OLIEHKE KayecTBa
25. OnucaHune ycnewwHbIX NoAxXo40B K YNpaBneH o Ka4eCcTBOM
Pasgen 9
26. lNMepcnekTnBbl pa3BUTUS TEXHOSTOMUIN N NPaKTUK CUCTEMHOMN UHXEHepUn

Kputepumn oueHku acce

"OTNMYHO" - TeMa pacKpbiTa NOSIHOCTLH. PaccMOTpeHbl TPU MCTOYHUKA HAy4YHOW NMTepaTypsbl, BKIOYas
OAVH 3apybexHbin. PackpbiTa CyTb MHEHUS aBTOPOB, NMpeanaraembiX MPakTuK, MeToauK, NogX04O0B K
CUCTEMHOW MWHXEHepuu, MpoBefeH CpPaBHUTENbHbIN aHanu3 pasnu4YHbIX TOYEK 3pPEeHUs, PasfUYHbIX
noaxogoB, METOAMK, MPaKTUK WKW MHCTPYMEHTOB peanu3aumm B KOHTEKCTe 3asBfEHHON 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 3aMe4vaHus Mo aHanu3y pPasfn4YHbIX TOYEeK TOo4eK
3peHus, pasfnUyHbIX MOAXOOO0B, METOAMK, MPaKTUK WM MHCTPYMEHTOB peanunsauun B KOHTEKCTe
3aABMNEHHON TeMbl. PaccMoTpeHbl TpM WCTOYHMKA Hay4yHOW nuTepaTtypbl, BKAYasa 3apybekHbIn.
BblpaxeHa coBGCTBEHHas Touyka 3peHUs Ha paccMaTpyBaeMbli BOMPOC, BO3MOXHO OHa HeAOCTaTOYHO
aprymeHTUpoBaHa Unu npu apryMmeHTaumm He npuseneHbl MHEHUS aBTOPUTETHBIX YYEHbIX, UHXEHEPOB,
CUCTEMHbIX MPaKTUKOB. [laHbl CChISTIKU HA UCTOYMHWUKW, MPUBELEH CMINCOK NUuTepaTypbl.
"yooBneTBOpUTENbHO" - Tema packpbiTa He nonHoctbio. O630p BKMNOYAET OBa WUCTOYHWUKA, HET
aHanuMTnyeckoro o63opa, CpaBHEHUS MOAXOL4OB, METOAMK, NPAKTUK. Dcce HOCUT OBLINIM xapakTep, He
npocmaTtpmBaeTca rnybuHa aHanutuyeckoro o0630pa, HET [A0CTaTOMHO — apryMeHTUpPOBaHHOM
COBCTBEHHOW TOYKM 3peHuns. [pnBeaeH CnUcok nuTepaTypbl, HO HET CChINTOK Ha UCTOYHMKK NO Xo4y 3cce.
"HeyooBNeTBOPUTENBHO" - TeMa He packpbiTa, OAWH UMW OBa UCTOYMHMKA NUTepaTypbl PacCMOTPEHbI,
o0LWNN XapakTep W3NOXEHWs!, HU3Kasi YHUKaNbHOCTb TEKCTa, HET apryMeHTUPOBAHHOW TOYKWU 3pEHUs,
HU3KOE Ka4eCTBO M3IOXEHNA COOCTBEHHbIX MbICIEN

19.3.4 NMpnmepbl KOMNETEHTHOCTHO-OPUEHTUPOBAaHHbLIX 3aJaHNIN

Paznen 2.
1. CdopmynupoBath 1e7b, MUCCHUIO, BBIICITUTD BXO/IbI, BBIXO/IBI, PE3yJIbTaT B COOTBETCTBUU C
BBIOPAHHOM TOYKOM 3peHHs I IPOAYKTa — PUTHECC-OpACIIeT 10 cXeme

Cucrema Touka Bxon | Pesynabrar | Oxpyxenue | Lens | Muccus
3pEeHUS
@I/ITHGCC_ HOTpe6I/ITeHL 3aII0JIHUTD 3aIll0JIHUTh 3aIll0JIHUTHh 3aII0JIHUTD 3aI10JIHUTh
Opacier
2 CdopmynupoBaTh 11€71b, MUCCHIO, BBIAECIUTH BXO/Ibl, BEIXO/IbI, PE3YJITAT B COOTBETCTBHUHU C
BBIOpaHHOM TOUKOM 3peHus s npoaykra — DI mo cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3peHust
9HH Pa3pa60TLII/IK 3aIll0JIHUTh 3aII0JIHUTD 3aII0JIHUTD 3aIll0JIHUTHh 3aIll0JIHUTh
3 CdopmynupoBaTh 11€71b, MUCCHIO, BBIAECIUTD BXO/IbI, BBIXO/IbI, PE3YJIbTAaT B COOTBETCTBHUHU C
BbIOPAHHOM TOYKOM 3peHust Ul NpoAyKTa — baHKkoMaT 1o cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3pEeHUS
EaHKOMaT KJII/ICHT 3aI10JIHUTh 3aI10JIHUTH 3aIll0JIHUTH 3aIll0JIHUTH 3aI10JIHUTH

4 ChopmynupoBats 1€J1b, MUCCHUIO, BBIAECTUTH BXO/IbI, BBIXO/bI, PE3YyJIbTAaT B COOTBETCTBUHU C
BbIOpAaHHOM TOUYKOM 3peHHs 1 mpoaykTa — CmapThoH no cxeme

Cucrema Touka Bxon | Pesynaprar | Oxpyxenue | Llens | Muccus
3pEHUS
CMapT(bOH HOTpC6I/ITCJ'IL 3all0JIHUTH 3aI110JIHUTh 3aI10JIHUTH 3aI10JIHUTh 3aI10JIHUTh
Paznen 5

1. Pa3paborars Use Case nuarpaMmy Ha OCHOBE MPEJICTABICHHBIX JAHHBIX
PazpabareiBaemast cucrema — [1O nmnsi pacmo3HaBaHHsI KOJMHYECTBA CBOOOHBIX MapKOBOYHBIX
MECT B PEXKHME PEaJTbHOI0 BPEMEHH.
[lenb crcTeMBI: ONITUMH3AIHS BPEMEHH Ha TMTOUCK MApKOBOYHOTO MECTa.
3aauu CUCTEMBI:
1) PacnoznaBanue cBOOOTHBIX TAPKOBOYHBIX MECT HAa M300paKEHHH TTAPKOBKH

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



Muccus cuctemsl:
1) cokpaiiieHrEe BpEMEHHU Ha MMOUCK CBOOOIHOTO MApPKOBOYHOI'O MECTa;

2) YMCHBIICHUE 3aTOPOB Ha JIOPOTe U3-3a HENPABUIBHON MapKOBKU aBTOMOOHIICH;
3) cokpalleHUe KOJINYECTBA HENPABUIBHO MTPHUIIAPKOBAHHBIX aBTOMOOHIICH.

Oxkpy>keHue cUcTeMbl: Opay3ep, XOCTHHT.
Onncanue npeueaeHToB
1. Ha3Banue npeneeHTa: 3aperucTpupoBaThCs
JleiicTBytol1ee IMI0: HE3aperuCTPUPOBAHHBIN M10JIb30BATEh
Lens: 3aperucTprupoBarh M0JIb30BATENS B CUCTEME
2. Ha3zBanwue npereienTa: BXOJ B CHCTEMY
[elicTByrolee UI0: HEABTOPU30BaHHBIN M10JIb30BATEIb
Ilens: BOWTH B cUCTEMY
3. Ha3anue npenenenTta: mpocMoTp mpoQuiIst MOIb30BaTeNs
[elicTByrolee IUI0: aBTOPU30BAHHBIN [10JIH30BATEb
Lenb: mpocMoTpeTh cBOH npoduib
4. Ha3Banue mperneieHTa: pelakTUPOBAHKUE CITUCKA U30PaHHBIX MMTAPKOBOK
JeiicTByrolee NUI0: aBTOPU30BAHHBIN [T0JIb30BATEIb
Llenb: 06HOBUTH MHGOPMAIIUIO B CITUCKE N30PAHHBIX MAPKOBOK
5. Ha3Banue npenenenTta: mpocMOTp BCeX MapKOBOK HA KapTe
JelcTByrolee JnIio: M0JIb30BATEIb
Lenb: mpocMOTpeTh HHGOPMAIUIO O MTAPKOBKAX TOpoaa
6. Ha3Banwue nperenenrta: mpocMoTp HHPOPMAIUHN O TApKOBKE
JelcTByroliee JnI0: MOJb30BATEIb
Lenb: mpocMOTpeTh HHGOPMAIUIO O BHIOPAHHOI MapKOBKE
7. Ha3Banwue nperieieHTa: IOUCK KOHKPETHOM MapKOBKU Ha KapTe
JelcTBytoliee JuIi0: MOJb30BATEIb
Llenp: HATH HYKHYIO ITAPKOBKY
8. HaszBanue npenenenta: qo0aBieHre MapkoBKU B U30paHHOE
JlelicTBytol€€ TUII0: ABTOPU30BAHHBIN MOJIb30BATENb
[{enb: 106aBUTH MAPKOBKY B CIIUCOK U30PaHHOTO
9. Ha3Banwue mpereenTa: peqakTupoBanue HHGOpMaIuu o MapKOBKe
JencTByrolee JIUI0: aIMUHUCTPATOP
ens: u3mennTh HHPOPMAIHIO O TAPKOBKE
10. Ha3Banue nperieieHTa: 0OHOBJICHHE KOJI-Ba CBOOOTHBIX MECT HA MTAPKOBKaX
JleiicTBytoliee TUI0: cUcTeMa BUAECO HAOIIOIeHUS
[ens: BHECTH aKTyalIbHYIO HHGOPMAIIHIO O CBOOOHBIX MTAPKOBOYHBIX MECTAaX

2. Pazpaborare Use Case nuarpamMmy Ha OCHOBE IPEJICTABICHHBIX JJAHHBIX
Llens — pa3BuTHe y I1€TEN MATEMAaTUYECKUX HABBIKOB.
[Tnarpopma: Linux, Windows, Android.
O YHKIIMOHAIBHOCTb:
e ISl yYEHUKOB:
o BBIOOp MOATOTOBIEHHOTO YUUTEIEeM OJIOKA 3a/laHUM;
o BBINIOJIHCHHUE 3aIaHUI;
e JUISl YUUTEIS:
o TIOJATOTOBKA JJIsi YUYCHUKOB OJIOKOB 3a/IaHH;
o J100aBJ€HHUE B CUCTEMY YUCHUKA,
o TPOCMOTP OTYETOB.
[Ipu nepBoMm 3amycke cucTeMa JOJIKHA MO3BOJISATh BBECTH MapOib yUUTENS. 3aJaHus PEACTABISIOT
co0oli MaTeMaTHYEeCKHE 33141 Ha CJI0KEHHE, BRIYUTAaHUE, YMHOXKEHHUE U JesieHne. B Ooke 3amaq Mmoryt
OBITh 337]a4M PA3IUYHBIX TUIOB (YKa3bIBA€TCS KOIMUECTBO). [loMHMO BBO/IA THTIA BHITIOIHSIEMOM B



HpHMepe onepauml HCO6XOIII/IMO yKaSLIBaTB IIOHYCTI/IMBIC JAUAIa30HbI YU CECII (I/IJII/I JaXXE OTACIIBHLIC
9KCIIa, T.K. IPU H3yYCHUH TaOIHMIIBI YMHOXKCHHUS 9acTO CHadYala y4aT YMHOXKCHHE Ha 2, 3aTeM Ha 5, a
TOJILKO TIOTOM BCE OCTalIbHOE). Kpome Toro, [j1s onepamnuu BIMUTaHus HE00X0IMMO UMETh
BO3MOYXHOCTh YCTAaHOBHUTH BBIYMTAEMOE MECHbIIIC YMEHBIIAEMOT0 (T.K. B IPOTHBHOM CJIy4ae pe3yJabTaT
OyZeT OTpULIaTEIbHBIM, a OTPUIIATEIBHBIE YMCIIA B IITKOJIE TPOXOISAT TOPa3Io0 MO3Ke).

3. Omucartp npeacrapneHnyro Use Case auarpamMmy B COOTBETCTBHH co crangaprom UML

m’mumwuu nnsEETER
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1. Onwucarp npexacraBneHnyo Use Case quarpaMMmy B COOTBETCTBHH co craHmaprom UML
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Pasnen 5
3aoanue Nl

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

2. TlocTpouTh OMOpHBIE TOYKK 3peHUs Ha ocHoBaHMM MeToga VORD mist ¢popmupoBanus u aHanmsa
TpeOOoBaHUH. Pe3ynbTaTOM JMOJKHBI SIBUTHCS JIBE JUATPAMMBIL: THAarpaMMa UACHTU(PHUKAIIMHA TOUYEK 3PSHUS
U AWarpaMMa uepapxuu TOUEK 3peHUsL.

3. CoctaBuTh HHPOPMAITMOHHYIO MOJICNIb OYAYIIEH CHCTEMBI, BKIIFOUAIONIYIO B C€0s1 OMTMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJCHUCTBHUS MEXIy HHUMH. Ha ocHOBaHMM HH(OPMAIIMOHHOW MOJIENH,
IMarpaMMbl HICHTH()HUKAMA TOYEK 3pEHUs, HarpaMMbl HEpapXWH TOYEK 3peHHs CPOpPMHUPOBATH
TpeOOBaHUs TOIB30BATENS U CUCTEMHBIE TPEOOBAHMS.



3aoanue No2

1. CocraBbTe cxeMy HH(DOPMALMOHHOW CHUCTEMbI, KOTOpas COCTOUT M3 3 OCHOBHBIX Monyieil u 4
BTOPOCTEIIEHHBIX MOAYJICH.

2. IlocTpouTh ONOpHBIE TOYKH 3peHUs Ha ocHOBaHMM MeToaa VORD mns dopmupoBanus m aHaigmsa
TpeGoBaHui. Pe3ynbTaToM JOKHBI ABUTHCS JIBE€ JUArpaMMBbl: JUarpaMma HIeHTH()UKALUU TOYEK 3pEeHUs
U JyarpaMMa HepapXuu TOYEK 3pEHHUs.

3. CoctaBuTh HHPOPMALMOHHYIO MOJIENb OyayLIeH CHCTEMBbI, BKJIIOUYAIOIIYIO B Ce0s1 OIMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBbI M B3aUMOJCHCTBUS MeXIy HUMHU. Ha ocHoBaHWM WHGOPMALMOHHON MOeNH,
IUarpaMMbl MJCHTHU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpPapXMM TOYEK 3peHHs CPOPMHUPOBATH
TpeOOBaHUS MOJIb30BATENS M CUCTEMHBIE TPeOOBaHUSI.

3aoanue Ne3

1. CocraBpTe cxeMy WH()OPMANMOHHOW CHUCTEMBI, KOTOpas COCTOMT M3 4 OCHOBHBIX Mmomyned u 10
BTOPOCTEIICHHBIX MOJYJIEH.

2. TlocTpouTh OMOpHBIE TOYKU 3peHUs Ha ocHoBaHMM Metoga VORD mis dopmupoBanus u ananmsa
TpeOoBaHUH. Pe3ymbTaToOM JTOJDKHBI SSBUTHCS JIBE TUATPAMMBIL: TUarpaMMa UACHTU(DHUKAINHA TOYCK 3PCHHUS
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CocraBuTh HHPOPMAITUOHHYIO MOJICTh OYAYIICH CHCTEMBI, BKIIOYAIOIIYIO B Ce0s ONMMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOACHCTBUS MeXIy HUMHU. Ha ocHOBaHMHM HWH(POPMAIMOHHON MOIENH,
aUarpaMmbl  MICHTU(UKAIIMA TOYEK 3pEHHS, IWarpaMMbl HEpPapXUU TOYEK 3pEeHUs CHOPMHUPOBATH
TpeOOBaHUs NOJB30BATENS U CUCTEMHBIE TPEOOBAHMS.

3aoanue Nod

1. CocraBpTe cxeMy HH(POPMAIMOHHOW CHCTEMBI, KOTOpash COCTOMT W3 5 OCHOBHBIX MOIyied u 9
BTOPOCTETIEHHBIX MOYJIEH.

2. TlocTpouTh OmMOpHBIE TOYKK 3peHUs Ha ocHoBaHuH Mmeroga VORD mns dopmupoBanus u aHammza
TpeOoBaHUH. Pe3ymbTaTOM JTOJDKHBI SBUTHCS JIBE TUATPAMMBIL: TUarpaMmma WICHTH()HUKAIINHA TOYCK 3PCHHUS
U AMarpaMMa uepapxuu TOUEK 3pEHUs.

3. CocTaBuTh HHPOPMAITMOHHYIO MOICINIb OYyAyIIel CUCTEMBI, BKIIFOYAIOIIYIO B C€0s1 ONMUCaHNE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJACWCTBUS MEXIy HUMH. Ha ocHOBaHWM HMH(OPMAIMOHHOW MOJENH,
qUarpaMMmbl  WICHTU(UKAIIMA TOYEK 3PCHHS, JWarpaMMbl HEpPapXUd TOYEK 3peHHsl CHOpPMHPOBATH
TpeOOBaHUs MOJIB30BATENS U CUCTEMHBIE TPEOOBaHMS.

3aoanue Ne5

1. CoctaBbTe cxeMy HH(DOPMAIMOHHOW CHUCTEMBbI, KOTOpas COCTOMT M3 6 OCHOBHBIX Moaynaed u 8
BTOPOCTETIEHHBIX MOYJIEH.

2. TlocTpouTh ONOpHBIE TOYKU 3peHUs Ha ocHoBaHMM Mertoga VORD mis gopmupoBanus u aHanusa
TpeboBaHuil. Pe3ynbTaTOM JOJKHBI SIBUTHCS JIBE AMArpaMMbl: JHarpaMMma HJIeHTHU()UKALUU TOYEK 3peHHs
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CoctaBuTh MHPOPMALTMOHHYIO MOJIENb OyIyIIei CHCTEMBbI, BKJIIOYAIOIIYIO B Ce0s1 ONMCaHUe OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOACHCTBUS MexIy HUMH. Ha ocHOBaHMM HHQPOpPMAIMOHHON MonemH,
JIMarpaMMbl MJIEHTU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpapXUH TOUYEK 3peHus chopMupoBaTh
TpeOOBaHUs NOJIB30BATEINSI U CUCTEMHbBIE TPEOOBAHMUS.

Paspen 6

WNcnonb3ya HoTauum a3bika ArchiMate pa3paboTatb apxXUTeKTypy CUCTEMbI C Y4ETOM BblAeneHuns
aKTUBHbIX, MACCUBHbIX 3ANIEMEHTOB U 3NIEMEHTOB NOBEAEHMS MO TPEM YPOBHSIM: NPUIIOXKEHWUA, YCTPONCTB
1 BU3HEC-ypoBHSA NO TEME

1. ApxutekTtypa MK

2. Apxutektypa CmapTdoHa



oukw

ApxuTekTypa outHecc-6pacneta

ApXuUTEKTYpa aNeKTPOHHOro y4ebHoro noprana
ApxuTekTypa KBagpokonTtepa

Co6CTBEHHbIN BapuaHT



19.3.4 Mpumepbl TECTOBbLIX 3aaHUN
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 npuMmeHeHune BblaerieHn4 KrnaccoB beHKLI,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 crpynnmupoBaTtb nogxoadiine d)yHKU,I/IOHaJ'IbeIe 3N1IEMEHTbI B NOACUCTEMbI, TEM CaMbIM YNpPOCTUB

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

MOXEeT NOMO4b B onpeaerieHnn npmnpoabl MHTepd)eVICOB BHYTPU OAHOW NoACUCTEMbI U mMexay noa-

D)
cuctemamm

E) MOXeT noacKasaTb, YTO ny4ylle npeanpuHATb and AOCTUXKEHUA Heobxogumoro pe3ynbTaTta paGOTbI

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

MOXeT NOMO4b B onpeageneHnn npmnpoabl MHTep(beVICOB BHYTpU OAHON noacucTeMbl 1 Mexay noa-

A)
cuctemamm

nomMoraet crpynnupoBaTb nogxoadiine d)yHKLI,VIOHaJ'IbeIe 3J1IEMEHTbI B NOACUCTEMbI, TEM CaMbIM YNpPOCTUB

B
) CbYHKU,I/IOHaJ'IbHyPO AeKkomMmno3nuuo n (*)YHKLI,VIOHaJ'IbHOG onucaHune
C) MOXeT NoACKa3aTh, UTO Nyylle npeanpuHATb Ond JOCTUXKEeHUA HeobxogMmoro pesynbTata pa6OTbI

MOryT noAcCKa3aTb, Kakne TexHOoNnormm (B TOM 4Yucne un aJ'IbTepHaTMBHbIe) ny4uwle BCero noaxoadqar anda nx

D)
peanuaauum

E) MoXeT nomoydb Npv BU3yanusauum uanyeckoil apXMTeKkTypbl CUCTEMBI

4. Pacnonoxute Cuctembl cuctem (SoS) B nopsigke Bo3pacTaHMs CBA3AHHOCTU COCTaBMSAOLWMX CUCTEM - OT criabo
00 CUMbHO CBA3AHHbIX

A) Lienesas

B) Konna6bopaTusHas
C) BupTtyanbHas

D) O6LwenpusHaHHas

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

E) Mogynu

6. [lnsa vero Cnyxat cueHallbHble 3J1eMeHMmbI

A) AnNs UHTeprnpeTauuy 1 ynopsiaoveHus nHpopmauum, a Takke ons ynpaerneHust en



B) ons nonyyeHus v nepepayv HgopMaumm
C) ans dopMUpoBaHUsi CTPYKTYPbI U Npeobpa3oBaHusl MaTepuannoB

D) pnsa obecneveHus aHepruen Unv ABMXKYLLENA CUNOWN

7. YKaXuTe xapakrepuctmkm SoS
A) AOMVHUCTpaTMBHAas HE3aBMCMMOCTb OTAESNbHbIX CUCTEM
B) 3HeproHe3aBNCMMOCTb OTAEMbHBLIX CUCTEM
C) TeppuTtopuansHas pacnpegeneHHoCcTb
D) CnoXHoCTb MHTEP(ENCHBLIX B3anMOgeNCTBUN OTAENbHbIX CUCTEM

E) 3KCFIJ'IyaTaLI,VIOHHaFI HE3aBNUCUMOCTb OTAEJIbHbIX CUCTEM

8. KakoBo npumeHeHune naeHTudukaumm otaenbHbIX PYHKUMOHaNbHbIX COCTaBHbIX YacTen?

A) MOXeT noackKasaTb, YTO nyywie npeanpuHATb Anda AOCTUXEHUA Heobxogumoro pes3ynbTtaTa pa6OTbI

B) MOXXEeT NOMO4b B onpeaerieHnn npmnpoabl VIHTep(*)eVICOB BHYTPpU OAHOW noacmucTeMsbl n mMeXxay noa-
cucreMmamm

Q) nomoraeT crpynnupoBaTb noaxoasilime hyHKLMOHAmNbHbIE 3NEeMEHTbI B MOACUCTEMbI, TEM CaMbIM YNpOCTUB
byHKUMOHAnNbHY AEKOMNO3MLUMIO U (YHKLMOHAMNbHOE onucaHme

D) MOTYT NoAcKasaTb, Kakue TeXHONOornu (B TOM Y1crie U anbTepHaTMBHbIE) Nyylle BCEro NoaxoaaT Ans ux
peanusauum

E) moxeT nomoudb npu Bu3yanusaunm n3nyeckon apxmTeKkTypbl CUCTEMBI

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

A) Ana nonyyeHus u nepegayun nHdopmaumm
B) ans obecneyeHus sHeprmen unu OBMXyLLEn CUnow
C) Ans uHTepnpeTauum 1 ynopsaodeHmns nigopManmm, a Takke Ansa ynpasneHus en

D) ans dopMupoBaHuUsi CTPYKTYpbl 1 Npeobpa3oBaHns MaTepuanos

10. Pacnonoxute nepapxuio B CITOXKHbIX CUCTEMaxX

A) Hetanu

B) CyBKOMMNOHEHTHI
C) MNoacucTtemsl

D) KOMNOHEHTH!

E) Cucrembl

11. YKaxuTe xapaktepucTukmn 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 CUCTEMBI?

A) MOrYT NofAcKasaTb, Kakme TEXHONOrMK (B TOM YMCHe U anbTepHaTUMBHbIE) NMydlle BCero noaxoaaT ans ux
peanusauum

B) MOXET NOMOYb B onpeaeneHumn npupoasl UHTEPAENCOB BHYTPU OAHON NOACUCTEMBI U MeXAY NoA-
cuctemamm

C) MOXeT noAckasatb, YTO fy4lle NpeanpuHSaTb Ans 4OCTUXKEHMS HeobXxoaumoro peaynbtaTta paboThbl

D) noMoraeT CrpynnMpoBaThb nogxogsiime pyHKLUNOHANbHbIE 31IEMEHTLI B MOACUCTEMbI, TEM CaMbIM YNPOCTUB
hYHKLMOHANbHYI0 AEKOMMO3ULNIO U (PYHKLMOHASBHOE onncaHme

E) MoxeT nomoub npu Bu3yanusaumm usanyeckon apxmTeKkTypbl CUCTEMBbI

13. YKaxute Tunbl MHTEPENCHbIX AN1IEMEHTOB

A) YMHOXUTENM

B) Cymmaropbl

C) lNpeobpasoBatenu
D) WN3onaTopsl

E) CoeanHutenu

14. Ha kakve knaccbl NOApasfenstoTCs arnemMeHTbl, UMetoLLme aerno ¢ MHcpopmaumnen?
A) anemeHTbl, MMeoLLMe OeNo CO CTauMoHapHON nHdopmMaumen
B) anemeHThI, MMelOWME AeNO C nepegadven nHgopmaumm
C) anemeHThbI, UMeloLMe AeNO C WndpoBaHmem nHdopmaumm

D) anemeHTbl, MetoLWmMe geno ¢ obpaboTkon nHopmalmm

15. KakoBo npakTnyeckoe npuMmeHeHne KOHTEKCTHON AnarpaMMbl CUCTEMbI B CUCTEMHOW UHXEHEPUN?
A) cnocob oueHKN rpaHnL, CUCTEMBI
B) cnocob ngeHTudmkauum rpaHmL, CUCTEMBI
C) cnocob HarnagHoOro NpeacTaBneHust rpaHunL, CUCTEMBI

D) cnoco6 npeactaBneHns yHKUMOHANbHOCTU CUCTEMBI

16. Kakne kpuTepuu, NoMoratoT onpeaennTb, JOIMKEH N HEKOTOPLIN OOBEKT onpeaensATbCst Kak YacTb CUCTEMbI?
A) EguHcTBO Lenun
B) KoHTponb CO CTOpPOHbI 3aka34ynka
C) KoHTponb €O CTOpOHbI pa3paboTynka
D) lNpwuBAska yHKUMA

E) KoHTponb akcnnyataumm

17. Ona vero cnyxat aHep2emu4yeckue arieMeHmabl
A) Ans uHTepnpeTaunm n ynopsagoveHuns nHpopmauum, a Takke ong ynpasrneHus en
B) ona obecneveHns aHepruen unn gBMXyLLEN CUION
C) ans dopMmnpoBaHus CTPYKTypbl U NpeobpasoBaHus Matepnanos

D) ons nonyyeHus u nepefavm nHdopmaumm

Bonpoc Otset Bonpoc OtBer

1 BDE 10 53421
2 E 11 ABDF



Bonpoc Otset 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

Kputepum oLL,eHKMN TECTOBbIX U KOMNETEHTHOCTHO-OPUEHTUPOBAHHbIX 3aaHMIA:
«Or1amaHo» — 90-100% npaBUITBHBIX OTBETOB (BBITOJIHEHHBIX 3aJaHHI).

«Xopomo» — 75-89% npaBuIIbHBIX OTBETOB (BBIIIOJHEHHBIX 331aHUN).
«Y10BJIETBOPUTENBbHO» — 55-74% TIpaBUIBHBIX OTBETOB (BBIMOIHEHHBIX 3aIaHHH ).
«HeynoBierBopuTeibHO» — MeHee 55% MpaBUIbHBIX OTBETOB (BBIIIOJHEHHBIX 3aJaHUM).

19.4. MeToau4yeckme martepuanbl, onpegenswliMe npoueaypbl OLEHUBAHUA 3HaHWUNA, YMEHUW,
HaBbIKOB U (MNKN) oNbiTa AEeATEeNbHOCTU, XapaKTepPU3yOLWKUX 3Tanbl popMMPOBaAHUA KOMNETEHLUN

OueHka 3HaHWN, YMEHWA N HABbLIKOB, XapakTepuayolasa aTanbl OpMUPOBAHUS KOMMETEHUMA B
pamMkax nsyvyeHust ANCLMNIIMHBLI OCYLLLECTBNSIETCS B XOA4E TEKYLLEN N MPOMEXYTOYHON aTTecTaLumi.

Tekywan aTTectauMsi NpPoBOOMTCSA B COOTBETCTBMM C [lonoxeHWeMm O Tekyllen artrectauum
obyvarowmxca no nporpaMMam  Bbiclwero obpasoBaHusi  BOpOHEXCKOro  rocyaapCTBEHHOrO
yHMBepcuteTa. Tekylwasl atTectaumsa NnpoBoamTca B doopMax: YCTHOro Onpoca; 3alimTthbl TabopaTopHbIX
paboT, BbINONMHEHNSA KOHTPOMbHbIX PadoT.

lMpomexyTouHas aTTecTaumsi NMpPOBOOMTCA B COOTBETCTBMM C [loNOXEHMEM O MNPOMEXYTOYHOM
aTTecTaumm obyvaromxca nNo nporpammMmam BbiclIero obpasoBaHus. NMpomexyTodyHas aTTectaumsi no
nToram OCBOEHUSA OMCLMMMNHBI NPOBOANTCA B hOpMe 3a4veTa C OLEHKOM M 3k3ameHa. [na nonyveHus
NONOXWUTENBbHON WUTOMOBOW OLIEHKNM HEOOXOOMMO BbIMNOSIHEHME BCEX NabopaToOpHbIX M KOHTPOSbHbIX
paboT.

Mpwn oueHnBaHMM NCNONb3yeTCsa crnegyoLwas wkana:

5 6annoe ctaButcs, ecnu obydvarowmnca OEMOHCTPUPYET NONTHOE COOTBETCTBME 3HAHUA, YMEHWI,
HaBbIKOB NPUBEAEHHbIM B Tabrvuax nokasarensam, cBOOOAHO onepupyeT NPUOBPETEHHBIMU 3HAHUSIMMU,
YMEHUSMU, NPUMEHSAET UX NPU PELLEHNN NPaKTUYECKNX 3a4av;

4 BHanna cTaBuTCA, ecnv oby4vatoLMnCa OEMOHCTPUPYET COOTBETCTBUE 3HAHWUW, YMEHWN, HaBbIKOB
npuBedEHHbIM B Tabnuuax nokasaTtensm, HO [AOMNyCKaeT He3HauuTenbHble OLWMOKM, HETOYHOCTH,
NCNbITbIBAET 3aTPyQHEHMS NPU PeLLEHNM NPaKTUYECKNX 3a4av;

3 6anna ctaBuTcs, ecnu obyvaroWnnca 4eMOHCTPUPYET HENOSTHOE COOTBETCTBUE 3HAHUKW, YMEHUN,
HaBbIKOB NpUBEAEHHbIM B Tabnuuax nokasaTtensm, goryckaeT 3HauuTenbHble OLWMOKM Mpu peLueHumn
NpaKkTUYeCKMX 3agauv;



