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BbICLLEMO O5PA30OBAHUA
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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.14 CucremHasa nHxxeHepus
Kod u HaumeHosaHue ducyumniuHbl 8 COOM8emMcmauuU ¢ y4ebHbIM riaHoM

. Koa n HaumeHoOBaHUWe HanpaBneHUAa NOAroToBKU/cneunarnbHOCTU:
01.04.02 NMpuknagHaa MatemMaTtvka u HcopmaTuka

. Mpodunb noaroTroBku/cneunannsaums: sBce npodunu

. KBanudmkauma BbinyCKHUKA: MarucTp

. Dopma oby4eHuUs: oyHas

. Kacheppa, oTBevarowasn 3a peanmsauumio gucumnnuioi: MO 3BM

. CoctaButenu nporpammsbi: JlaBnuHckas O. 10., K.T.H.

(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUE)

. PekomenpoBaHa: HMC cakynbTteta MMM, npotokon Ne7 ot 26.05.2022

ommemku 0O rpodsieHUU 8HOCSMCS 8PYYHYHO)

. YyebHbIM roa: 2023-2024 CewmecTp: 3



9.lenu n 3apgayum y4e6HOM AUCLMNIIUHDI
Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:

- ¢bopmuposaHue y Ma2ucmpaHmos UyesiocmHo20 npedcmasnieHuss 0 cucmemHou
UHXEeHepuu, Kak mexoucyurnnuHapHol obracmu mexHUYecKuUx HayK, cocpedomoyeHHOU Ha
npobniemax  co30aHUs  3hhEKMUBHbIX,  KOMIMIIEKCHbIX  CUCMEM,  MPU200HbIX Ol
ydoeriemeopeHusi yCmaHOBIeHHbIX HYyXO;

- hopmuposaHue KomremeHyul 6 obnacmu cucmemMHOU UHXEHepuu Ha OCHO8e
u3yyeHUsi COB8OKynHocmu Memodos, rpouyecco8 U cmaHdapmos, obecrieyusarowux
naHuposaHue U 3eEKMUBHY0 peanusayuro OSIHO20 XU3SHEHHO20 Uukna cucmem U
npo2paMMHbIX cpedcme Ha OCHO8e MameMamu4yecKux Memooos, peasnudyembiX cpedcmeamu
KOMMbOMEPHOU MEeXHUKU.

3adayu y4ebHoU OuCyunuHbI:

OsnadeHue 3HaHUSMU U OOCMUXKXeHUEe NMOHUMaHUS:

e yenel u 3ada4y CUCMEMHOU UHXEHepuu, KaK KOMMIEKCHOU OucyunsiuHsbl,
obecrniequsarowieli ycriewHyro peanu3ayuro KOJINIEKMUBHbIX ycunud rno @opMuposaHuo u
ocywecmeneHuto Habopa npouyeccos, HeobxoO0umbix Ori MOCMPOEHUSI CUCMEMbI 8 ee
passumuu;

e POJIU U Mecma CUCMEMHO20 UHXEeHepa 8 npouecce co30aHuUsl CrI0XKHbIX CUCMEM;

®  OCHOBHbIX CUCMEMHbIX KOHUENUUU 8 UX C853U C OJIOXEHUSIMU OCHOBOMOIaz2arouiux
cmaHOapmos 8 obriacmu cucmeMHOU U rpo2paMMHOU UHXEeHepuu,

e yerel, 3aday u opeaHulauyuu pabom no cmaHOapmusayuu 8 obracmu cucmemHou
U rnpozpamMmMHOU UHXEeHepuU;

e Ha3HayeHuss U pPeKoMmeHOauull o [PUMEHEHUK OCHOBHbLIX HOPMamuBHbIX
OOKymMeHmMo8 8 obriacmu cucmeMHOU U rpoepamMMHOU UHXEHepuuU, Ha rnpumepe ogbuyuarnbHbIX
u chakmuyeckux cmaHOapmos, ¢ ydemom rpobriem 6esonacHocmu UHgopmauuu,

e xapakmepucmuk U 0cobeHHocmell Mpakmu4ecko2o [PUMEHEHUST [POUECCo8
JKU3HEHHO20 UUK/la cucmem U npoepaMMHbIX cpedcme Ha ripumepe cmaHdapmos epynnbi MCO
156288 u UCO 12207;

e ipobniembl NPUHIMUS peuweHul npu co30aHuU CrI0XHbIX cucmem;

e co8peMeHHbIX M0OX0008 K peanusauyuu MexHU4YeCcKUX rnpoueccos XUu3HeHHo20 UuKa
cucmem, 8 riepsyro o4epedb, npouecca nPoOeKmMuUpPo8aHUst apXumeKmypabl.

10. MecTo yuyebHOM AncuMNIuHbI B cTpyKkType OOI:

HucyunnuHa exodum 8 obsisamerbHyt0 Yacme brioka b1.

Tpebyemcs npedsapumersibHOE 3HaHUe meopuu CucmeM U CUCMeMHO20 aHarnusa,
OUCKPEMHbIX U B8EPOSIMHOCMHbIX Modesniel, moodeneld U Memodo8 MpUHAMUS peweHul,
adMuHUCMpUpPoBaHUsi UHGhOPMaUUOHHbIX CUCMEM, MPOEKMHO20 MEHEOXMEHMA.

[Mpedwecmeyem OucuunnuHam: «CoBpPEMEHHbIE Meopuu U MEeXHOI02uU passumus
nuyHocmuy, «Mamemamuyeckoe molernupogaHue buosioaudeckux U 6GUOMEXHOI02UYECKUX
06beKkmos»



11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynio (3HaHWUA, yMeHwus,
HaBbIKK), COOTHECEHHbIE C NIaHUPYEMbIMU pe3yrbTaTaMuM OCBOEHUsi 06pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Koa HasBaHue Koa(bl) WuaukaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KoMneTeHunn
OriK 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 3aMHTEPECOBaHHbLIX CTOPOH Ha
CnocobeH KOMMbIOTEPHbIX OCHOBE  MaTemMaTU4yeckmx MeTodoB C
COBepLUEHCTBOBA TEXHONOMNN " NPUMEHEHNEM KOMMbIOTEPHbLIX TEXHOMOMNA.
Tb U nakeToB YmeTb:
peanvs3oBbiBaTb NpUKNagHbIX NPUMEHATL KOMOMHaUMIO MHEOPMALUOHHO-
HOBbIE Or1K- nporpamm KOMMYHUKaLNOHHbIX TEXHONOMNM 7]
MaTtemartunyeckue | 2.2 WMHCTPYMEHTarbHbIX CPEeACTB ANA aHanmaa,
MeToabl NPOEKTMPOBaHUS, pa3paboTKu,
pelleHuns Bepucpmkaumm 1 BanuaauMM  CIIOXHbIX
NpuUKNagHbIxX KOMIMIMEKCHbIX CUCTEM, COCTaBNEeHUs nakeTta
3agay COMPOBOANTENbHbLIX JOKYMEHTOB Ha KaXaoM
aTane XXM3HEHHOrOo LINKIa CUCTEMbI.
Bnagets: npakTnkamm CUCTEMHOM
nHXeHepwuu, Brnovas MBSE noaxon n A3bik
SysML, cpeactBamuM aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHUA, MoaennpoBaHus Ha
yposHe CAE-cuctem

OrK CnocobeH Pewaetr 3agauu | 3HaTh:

-4 KOMBUHMPOBaTb npodeccunoHarnbH | cTaHAapThl, HOpPMaTUBHbIE "
W apanTupoBaTh O [edATenbHOCTU | pacnopsaauTenbHbIX OOKYMEHTbI,
CylLecTByloLIME c ydeTom obecneymBatoLme [ OrOBOPHYHO,

TpeboBaHum OpraHM3auUmMOHHO-YNPaBeHYECKY!HO,
MR- MHAOPMALIMOHHOW | MPOEKTHO-YNpaBneHYeCcKyto "
(hopMaLIMOHHO- 6e30MnacHoCTU. TEXHOMOrMYECKN-YNpaBreHYeCcKyo
KOMMY- AeaTenbHOCTb U peanuaylowmne npodunb
HUKALMOHHbIE CUCTEMHOM VHXeHepumn c y4yeTom
TEXHOMOMMM Ans TpeboBaHun NHOPMALIMOHHON
DELLIGHIS 33734 B OrK- 6e30nacHoCTH.
4.3. YmeTb:
obnactu .
Coctaenatb cneundukauumn TpebosaHunin Ha
I'IpO(beCCVI/IOHaJ'Ib ssblke UML, cneundukaLumm apxutekTyp ¢
HOM NpUMEHeHMEM a3blka ArchiMate ,
DesTenbHOCTU C COCTaBNATb  OTYETHYIO  MPOEKTHYH 1"
y4eTOM TEXHOSTOMMYECKY0 AOKYMEHTAUMIO C Y4ETOM
Tpe6oBaHui1 3apyBeXXHOro N OTeYECTBEHHOrO OnbITa.
MHAOPMAaLIMOHHO Bnapete: .
A3blkaMin OHTOMOrNn TEXHNYECKON

1 6e3onacHocTun

(MHdopmaumoHHOM) NpegMeTHON obnacTu

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

5/180.

Popma NPOMEXYTOUHON aTTeCTaLMM(3avem/sKk3ameH) IKIAMEH




13. TpypoemkocTb No Buaam y4yebHon paboTbl

LIMKITOM CUCTEM

CprKTypa YXM3HEHHOrO LMKIa CUCTEMbI N €€ Bbl60p.
OnuncaHune XM3HEHHOro LMKna.

TpynoemMKkocTb
Bug yyebHor paboTbl Bcero Mo cemectpam
3
AyaUTOPHbIE 3aHATUSA 48 48
nexumu 32 32
B TOM YuUChe: npakTudeckune - -
nabopaTtopHble 16 16
CamocTtosTenbHasi paborta 96 96
B TOM Yucne: Kkypcosas pabota (npoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(sk3ameH — 36 yac.)
WToro: 180 180
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peannsa
g
paszgena
JMC-
LIUIIJIVNH
HanmeHoBaHue pa3gena bI C
CopepxaHve pasgena aMCUnninHbl
ANCLUNNANHBI IOMOIIb
10 OH-
JIaMH-
Kypca,
JYMK *
1. NNekuun
1.1 BBeaeHue B cUCTEMHYIO OucumnnuHa cMCTEMHOM NHXEHEPUN N poslb CUCTEMHOTO
VHXXEHEPUIO MHXeHepa.
McTopus BOBHUKHOBEHUS OUCLMMNUHDI, €€ OTnn4me oT
WHXXEHepUn Mo cneumanbHOCTAM, CUCTEMOTEXHMKN U
WHXXEHEPHOro MEHEKMEHTA. |
CB#3b 1 OTNMYUA CUCTEMHON UHXEHEPUN, UHXXMHUPUHTA U N
Hay4HbIX UCCeLOBaHUN. Q
CB#3b C NpOrpaMmHON UHXEHEepPUen. Q
CraHgapTbl CUCTEMHOWN NHXEHepuK, B TOM vncne EIA-632 U:'
Knaccudumkaums cuctem =
1.2 CuctemHbI noaxoa n lNoHATue cuctemsbl. Bxoa, BbiXoa, LEeNb, MAUCCUSA, OXXUOAEMbIN o 2
CUCTEMHOE MbILLIEHNE pesynbTar. = §
DYHKLMA U KOHCTPYKLUMSA. MexaHn3M, apxuTekTypa, 5 3
MOAYNbHOCTb =g
CUCTEMBbI. =Y
LleneBble n obecneumBaroLme CUCTEMBI. ; E
CnoxHOCTb cucTeMbl. ArperMpoBaHue u ctpatudukaumns o 2
Xonapxuu. E o
CuctemHoe mbliwneHne. KOHTPUHTYUTUBHOCTb CUCTEMHOIO O E
noaxoga. § o 3
Moaxoabl CUCTEMHOWN UHXEHEPUN. & %
o=
1.3 YnpaBneHne XU3HeHHbIM Moaxoa XU3HEeHHOro LuMKna. >§ 3
< ..
z 5
O X

Tunosble BapnaHTbl XN3HEHHOIo LKKIa pa3HbIX CUCTEM.



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

CtaHaapTbl NPOLIECCOB XXM3HEHHOTO LKA CUCTEM
MeToabl ynpaBneHusi XXM3HEHHbIM LUUKIoM, cTaHgapT SPEM 2
CucTtembl ynpaBneHus XXM3HEHHbIM LIMKITOM CIIOXHBIX CUCTEM

1.4

MpakTnkn cuctemMHon
VHXEeHepun

XapaKkTepucTrKka NpakTUK XXM3HEHHOIO LiMKIa, 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 BPEMEHM

npoekToM. Pasnnune mexay npaktukamm u ctagmnsamm
YKM3HEHHOTO LmKNa.

dopmart TMnoBoro onuncanna npaktukun (ISO 24774): Ha3BaHue,
HasHa4veHwue, pesynbTaTthbl, COCTaB

(meponpuaTua n gena).

TexHonormn NOAAEPXKKM NPaKTUK Ha npumepe Agile un
dperimBopka Scrum

1.5

NhxxeHepus TpebosaHui

MMoHaTne 06 wuHxeHepun TpeboBaHwui. Buabl TpebosaHwuii:
TpeboBaHNsA  3aMHTEPECOBAHHbIX  CTOPOH,  CUCTEMHblE
TpeboBaHus, TpeboBaHus normn4yeckomn apXUTEKTYpBblI,
TpeboBaHNs U3NYECKON apXUTEKTYpPbl, HEYHKLUNOHAarbHbIE
TpeboBanunss. Metogq VORD. TpaccupoBka TpeboBaHui. 15
3agad ctaHgapTta IEEE no ynpaBneHuto TpeboBaHUsIMA.
MpakTukn onpepgeneHvs TpeboOBaHUM  3aUHTEPECOBAHHbIX
CTOPOH 1 aHanu3a TpeboBaHui.

CraHgapT uHxeHepun TpeboBaHun ISO 29148 - craHpapT
onncaHusa  MpaKTUK UHxeHepun  TpebosaHun.  [pasuna
HOpMynNnpoBKM TpeBOBaHUSA, CUHTAKCUC U KPUTEPUWU OLIEHKU
KayecTBa TpeboBaHus. Cneuundmkaumm TpebosaHnn.
PaspaboTka n ncnonosoBaHue TpeboBaHWI B XU3HEHHOM
LuKne cuctemsl (Ha npumepe V-

anarpammel). TpaccupoBka TpeboBaHMIM K pe3ynbTatam
BepudmKaumm n Banugauun.

HokazaTenbcTBa NPUEMIIEMOCTU PUCKOB HEBbLIMOJTHEHMS
TpeboBaHWi Npy NepecMoTpax BblaeneHns

pecypcoB (apTedakT «oLeHo4YHoe aenoy», ctaHaapT ISO
15026).

MHcTpymeHTanbHble CpeacTsa ynpasneHus TpeboBaHusMu.

1.6

ApXuUTEKTYpHOE
NpoeKTupoBaHne n
mogenmpoBaHue

lMoHATME  apXWUTEKTYpbl U WHXEHEPUM  APXUTEKTYPbI.
Jlornyeckast apxutektypa n cusmyeckas apxutektypa B ISO
15288

TpeboBaHusa K apxuTekTypHOMYy onucaHuio no Bepcum ISO
42010 (cooTBETCTBUE ONMUCAHUI

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

M MeToda onucaHui, HeobxoaMMoCTb cneundukauum meToga
onucaHun). 3ckusHoe npoekTuposaHne.MBSE -
nopoxgatoLime MoOeNnn B apXMTEKTYPHBLIX OMUCAHUAX, A3bIKK
apXUTEKTYPHOIO MOAENMPOBaHUSA

(SysML, Archimate). MNopoxgatoLLee NpoeKkTupoBaHme.

1.7

OHTONornyeckas
WHTerpaums gaHHbIX

MoHATne nHOpMaLMOHHON MOAENN CUCTEMBbI U ee MpoekTa.
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

CTPOMUTENbCTBA, OTEYECTBEHHbIE NMPaKTUKM)




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

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

CUCTEMHOro noaxofa K pa3paboTke CNOXHbIX KOMMNEKCHbIX
cuctem. LimdpoBble ABOMHUKW, TEXHOMOTMMU WCKYCCTBEHHOMO
uHTennekra. [lepcnekTuBHble  TEXHOMOrMKM  peanusauum
CINOXHbIX CUCTEM

2. lMpaKkTuyeckne 3aHATUA

3. llabopaTopHble 3aHATUA

3.1 Pasgen 2.CuctemHbi CucteMHbll aHanus. BbloeneHne cuctembl M3 BHELLHEN
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 Mpaktukn MBSE. MHOXeCTBEHHOCTb Mogenen. fAsbik
CUCTEMHOWN NUHXEHEPUMN onucaHuna SysML, cpega Modelio.

3.3 Pasgen 5. NHxeHepus PaspaboTka pasnunyHbix TpeboBaHun K cucteme: Ou3Hec-
TpebosaHui TpeboBaHus, CUCTEMHbIE TpeboBaHus, TpeboBaHus

3aUMHTEPECOBaHHbIX  CTOpoH. CocTaBneHve  guarpammbl
BapuMaHTOB WCMONb30BaHWsl B COOTBETCTBMM CO CTaHOApTOM
UML

3.4 Pasgen 6. ApxutektypHoe Asbik ArchiMate. Paspabotka vHdOpMauMoHHON Modenu B
NpoeKTupoBaHue un cpepe Archi
MogenupoBaHue

3.5 Pasgen 7. OHTonornyeckass | PaspaboTka pgataueHTpudeckon WMHAOpPMaLMOHHON Moaenu
WHTErpaums gaHHbIX CINOXHOW cncTeMbl Ha ocHoBe Entity Framework

3.6 Pasgen 8. YnpaBneHue 3.6.1.0npegeneHne  kpuTepueB KadyecTBa TpeOOBaHWA.

Ka4yeCTBOM

OueHka ka4ecTBa Tpe6OBaHVIl7I, npoBepka Ha COOTBETCTBUE

TpeboBaHNAM (cbyHKUMOHaNbHOE TecTupoBaHue).
CoctaBneHne fgokymeHTa O kayectBe B cpege Confluence
(Jura)

3.6.2 YnpaeneHue pwuckamu. MeToabl

MocTtpoeHune kyba puckoB.

CHMXXEeHNA pPUCKOB.

3.6.3.NMpakTnkn  ynpasBneHus. 3HakomctBOo ¢ Agile,
dpermBOpKOM Scrum
13.2. Tembl (pasaenbl) AUCUUNINUHBI U BUAbI 3aHATUN
Bugpl 3aHATUI (KONMYECTBO YacoB)
Ne HaumeHoBaHue Tembl
CamocTosTenbHas
n/n (pasgena) gucumnnuHel | Jlekumu JlabopaTopHble pabora Bcero
1 BeeneHve B CUCTEMHYHO 5 0 8 10
NHXEHEepUIo
CuctemMHbIl noaxoa n
2 | CMCTEMHOE MbILEHNE 4 2 8 14
3 YnpaBneHne XNU3HeHHbIM 5 0 8 10
LMKIIOM CUCTEM
MpakTkn cuctemMHomn
4 | vHXeHepun 6 2 12 20
5 NuxxeHepus TpeboBaHmi 4 5 12 18
ApXuUTEKTYpHOE
g | MPOeKTUpoBaHue n 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. MeToanyeckue yKkasaHusi Ansi ooy4aroLmxcsi N0 0OCBOEHUIO AUCLIUNIIUHbI

N3yyeHne ancumnnunHbl peKoMeHayeTcsl HayaTb C O3HaKoMIeHUst ¢ paboyen nporpammMon
ANCUMMNNUHBI, €€ CTPYKTYpOM WU coaepxaHuem pasgenoB (Tem), TpeboBaHMM K TeKywen u
NMPOMEXYTOYHOW aTTecTaunn, 3aTemM 03HAKOMUTLCS C NEPEeYHEM PEKOMEHOYEMOWN NUTepaTypbl.

OucumnnmHa «CucteMHas WHXeHepusa» COCTOMT U3 CBA3AHHbIX Mexay cobol Tew,
obecneunBaroLLmMx nocneaoBaTenbHoOe n3yvyeHne matepmana u BolpaboTKy YMEHUS MPUMEHSATb
NonyyYeHHble 3HaHUS.

O6yyeHure no gMcuMninHE OCYLLECTBAETCS B Crneaylowmx opmax:

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

2. camocTtodaTenbHaa pabota ctygeHTa (nodzomoeka K rfeKyusiM, rnabopamopHbIM
pabomam, rnpoMexxymo4yHOMYy mecmupo8aHUi0, K dK3aMeHY)

Y4yebHbI MaTepuan CTPYKTYPUpPOBaH W  U3ydeHWe AOUCLMNIMHBLI NPOU3BOAUTCA B
TemMaTuyeckon nocriegoBatenbHOCTU. [lo  kaxgon Teme npeaycMOTPeHbl  JeKunn U
CaMOCTOATENbHOE U3ydeHMe MaTtepuana, 4vacTb TeM npegycmaTpuBaeT  BbIMOSTHEHUE
nabopaTtopHbIX paboT.

CamoctosaTenbHas paboTta obyyalowmnxcs BKIToYaeT TEKYLLYIO N TBOPYECKYHO NPo6rieMHo-
OPUEHTUPOBAHHYIO CaAMOCTOSATENbHYIO pPaboTy.

Tekywass camoctosTenbHas paboTta BknyaeT paboTy C NEKUMOHHbIM MaTepuanom,
nouck n o63op nuTepaTtypbl U 3MNEKTPOHHbIX UCTOYHWKOB WHQOpMaLMM N0 WHAMBUAOYATbHO
3ajaHHoM npobrnematvke Kypca; MW3yYeHMe TeM, BbIHECEHHbIX Ha CaMOCTOATENbHYIO
npopaboTKy; NoAroTOBKYy K labopaTopHbIM paboTam; NOAroTOBKY K 9K3aMeHY.

TBOpYeckas yacTb CaMOCTOSTENbHOW paboThbl BKMAOYaET MccrneaoBaTenbCkylo paboTy u
yyacTMe B Hay4HbIX WM Hay4yHO-MPAKTUYECKMX KOHEPEHUMSAX, CEMMHApax W onuMmnuagax;
aHanmM3 HayyHblX nybnuMkaumn no 3apaHee onpeneneHHonm Teme, nepeBon CcTaTer no
CUCTEMHON MHXEHEPUM C MHOCTPAHHBLIX A3bIKOB, 0030p 3apybeXHOro M pOCCUMIACKOro onbiTa
NPUMEHEHNA MNPAKTUK CUCTEMHOW WHXEHEepUW npu peanusaumm CrOXHbIX TEeXHUYECKUX W
NHPOPMaLNOHHbBIX MPOEKTOB.

Mpn uncnonb3oBaHWM OUCTAHUMOHHBLIX OOpa3oBaTesNbHbIX TEXHONOrMA U 3NEKTPOHHOMO
o0yyeHnss BbINONHATL BCe YKasaHua npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaThCA K online-3aHATnSaM, cobniogatb pekoMeHaaumm no opraHnsaumm
CaMOCTOATESNIbHON paboThl

15. lMepeyeHb OCHOBHOW U [OOMNOJSIHUTENILHOW NUTEpPaTypbl, PECYPCOB MWHTEpPHeT,

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

a) OCHOBHag nuTeparypa:

Ne n/n NcTouHuK

CuctemHas nHxeHepus. MNMpuHumnel 1 npaktuka / A. Kocsikos, 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 // DNEKTPOHHO-6UbNnoTeyHas
cuctema IPR BOOKS : [cawnT]. — URL: http://www.iprbookshop.ru/64063.html (qata obpalleHus:
06.12.2020). — Pexxvm gocTtyna: Ansa aBTopusnp. nofb3oBaTenen

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

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

NoycoH Maponba «bagy». MNyTewecTBre no cuctemHomy naHgwadTy.\lNep.Ha pyc.43.
B.K.BatoBpuH — U3g-so: MK lNpecc. —2014. — C.419.

0) pononHUTenbHasa nuTeparypa:




Ne n/n

NcTouHnk

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 KOpant [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.
Cunny. — Tomck : TomcKkMA rOCyOapCTBEHHbIN YHUBEPCUMTET CUCTEM yMpaBfeHus U
pagnoanekTpoHukn, 2011. — 276 c. — ISBN 2227-8397. — TeKCT : 3NEKTPOHHbIN [/
OnekTpoHHOo-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 u CASE-cpeacTsa :
y4yebHuk ansa By3oB / E. M. JlaBpuwieBa. — 2-e usg., ucnp. — Mockea : Msgatenbcteo HOpanT,
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 MpoekTHOW [eATenbHOCTU WHXeHepa-KOHCTpyKTopa : yyebHoe nocobue ans
By3oB / A. I. UcaeB [n gp.] ; nog penakumen A. . Vcaeea, J1. B. NnoTtHukoea, H. N. domuHa. —
2-e un3g., nepepab. n gon. — Mocksa : N3pgatensctBo HOpawnt, 2020. — 211 ¢. — (Bbicwee
obpasoBaHmne). — ISBN 978-5-534-05408-8. — TekcT : anekTpoHHbin // SBC KOpanTt [canT]. —
URL: https://urait.ru/bcode/454149 (paTa obpaieHus: 06.12.2020).

CucTemMbl ynpaBreHusi TEXHOMOrMYeckumMy npoueccamm M MHEPOPMALMOHHbIE TEXHOMOMUM :
yyebHoe nocobuwe ana BysoB/ B.B. TpoueHko, B.K. ®egopos, A.WN. 3abyackun,
B. B. KomeHgaHTOoB. — 2-e 13g., ucnp. n gon. — Mockea : UspaTtensctBo tOpant, 2020. —
136 c. — (Bbicluee obpasoBanue). — ISBN 978-5-534-09938-6. — TekcT : anekTpoHHbi // ABC
KOpawt [canT]. — URL: https://urait.ru/bcode/454172 (nata obpawieHus: 06.12.2020).

lpomoB, A.W. YnpaBneHune OuM3Hec-npoLeccaMu: 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 KOpawnt [canTt]. — URL: https://urait.ru/bcode/450272
(oata obpawenus: 06.12.2020).

10.

pekyn, B. U. TpoekTupoBaHne MHPOPMAaLMOHHBIX CUCTEM : Y4EBOHUK 1 NpakTUKyMm Ans By30B /
B. WN. M'pekyn, H. JI. KopoBkuHa, I. A. JleBouykmHa. — Mocksa : U3gatenscteo KOpant, 2020. —
385 c. — (Bbicuee obpasoBaHue). — ISBN 978-5-9916-8764-5. — TeKcT : anekTpoHHbI // SBC
KOpanT [canT]. — URL: https://urait.ru/bcode/450997 (nata obpaweHus: 06.12.2020).

11.

Poxkos, H. H. KeanumeTpus u ynpasneHue kadectBoM. MaTematnyeckne metodbl 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. CnuBak. — MockBsa :
WNapatensctBo KOpanT, 2020. — 357 ¢. — (Bbicwee obpasoBaHune). — 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 U1 npoueccamu : Yy4eOHUK Onsi By30B /
A. B. YekmapeB. — MockBa: MWspatenbctBo HOpant, 2020.— 228c.— (Bbicwee
obpasoBaHune). — ISBN 978-5-534-11191-0. — TekcT : anekTpoHHbin // SBC KOpanT [canT]. —
URL: https://urait.ru/bcode/455189 (gata obpaiieHus: 06.12.2020).

14.

MpoBopog, A. B. TexHu4yeckoe TBOpYECTBO : y4ebHoe nocobue ans By3os / A. B. NpoBopos. —
2-e un3g. — Mockea : UspatenbctBo Opawnt, 2020 ; Apocnaenb: W3gat. gom AMTY. —
423 c. — (Bbicwee obpasoBaHue). — ISBN 978-5-534-12681-5 (M3patenbctBo HOpant). —
ISBN 978-5-9914-0398-6 (N3paT. pom AlTY). — TekcT : anekTpoHHbi // 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.

Nedpurryann, OuH. MpuHuunel paboTbl ¢ TpebGoBaHWAMU K NpOrpaMMHOMY oBecnedeHuto :
YHucuumnpoBaHHbii noaxon / AvH Neddunryann, JoH Yugpur ; MNMpeaucn. 3. NopaaHxa; MNep. ¢
aHrn. n peg. H.A. OpexoBovi .— 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. TonkoBbii cnosapb MO CUCTEMHOW W NPOrpaMmHon uHxeHepun. — M.: OMK
Mpecc. — 2012 1. — 280 c.
Lamune K. CuctemHas NHXeHepusi ans «YarHUKOB» /
«interface.rwiarticle/files/36389 72573873.PDF
B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLmnansHblie pecypebl UHTEPHET)*:
Ne n/n Pecypc

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

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-MeTOOMYECKOro obecnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, MemodoudyecKue ykKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

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

17. OO6pasoBaTtenibHble TEXHONOrMKU, UCNONb3yeMble Mpu peanusauum y4ebHOM
OUCUMNNUHBbI, BKIMOYaA [OUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Gy4YeHue):

OucumnnuHa peanuayetcd C MNPUMEHEHUEM 3MEKTPOHHOro ObyyeHus U ANCTaHUMOHHBLIX
obpasoBaTtenbHbIX TexXHONorMn. [ns opraHM3auumnm 3aHATUA  PEKOMEHAOBaH OHManH-KypC
«CuctemHasa wuHxeHepus_2020 (vsu.ru)», pasMmelleHHbIM Ha nnatgopmMme JSNEeKTPOHHOro
yHusepcuteta BI'Y (LMS moodle), a Takke NHTepHeT-pecypchl, NpuBegeHHble B .15 B.

18. MaTtepuanbHO-TEXHUYECKOE obecnevyeHne AUCLUUNIUHbBI:

1. MynbTumeaunHasa nekumoHHas ayamtopus (kopn. 1, aya. 433), cuctemHbIn 61oK: npoueccop
Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepaTtusHasa namste 86, HDD 5006; moHuTOP:
LG Flatron L194WT-BF Mynbtumeananpoektop Acer SkpaH APOLLO-T STM-1102
AkKycTuyeckasa 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, sBuaeokapta NVIDIA GeForce GTX 750; moHuTop: Acer V226HQL
KomnbtoTep B cocTase:

cucteMHbln 6rok: npoueccop Intel(R) Core(TM) i5-2400 CPU @ 3.10GHz, onepatuBHas
namsatb 86, HDD 160I6, Buaeokapta ATl Radeon HD 4350; monutop: LG Flatron W20435
KomnbtoTep 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

MynbTmegunanpoektop ViewSonic PAS03W

KommyTtatop HP ProCurve Switch 1400-24G

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

CneuunanunsnpoBaHHaa Mebenb; ctonbl 16 wT, ctynbs 20 wr., goctyn k doHaam y4ebHo-
METOANYECKON JOKYMEHTALMMN, ANEKTPOHHLIM BMBNINOTEYHBbIM CUCTEMAM, Bbixod B VIHTEPHET.

19. ®oHA OUEHOYHbIX CpeacTB

©19.1 MNepeyeHb KOMMNETEHLUUN C YKazaHMeM 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 06y‘-IeHI/I$I

Ne HanmeHoBaHve KomnereHuuu HWHpaukaTophl OueHoyHbIE
pasgena JOOCTUXKEHHUA cpeacTBa
ANCLUMUMINHBI KOMIIETEeHIIUU
1 BeeneHve B
CUCTEMHYHO OllK-2 OlK-2.2 -BeCTbI
VHXXEHEPUIO cee
2 CucTeMHbI noaxod u KoMneTeHTHOCTHO-
CUCTEMHOE MbILUIEHNE OpPNEHTUPOBaHHbIE
oK 3agaHus,
-4.3
OnK-4 TeCTbl
3apaHusa ans
nabopaTopHbIX
paboT
Acce
3 YnpaBneHue
TecThbl
XKWU3HEHHbBIM LIMKITOM OriK-4 , OMNK-2 OrK-2.2 Jcce
cneTem OrnK-4.3
4 MpaKkTuku cucTeMHon OlnK-2.2 TecTbl
UHXXeHepumn OrK-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 TecTh!
3agaHua ons
nabopaTopHbIX
pabot
Occe
6 ApXUTEKTYpHOE OlnK-2.2 KoMneTeHTHOCTHO-
NPOEKTUPOBaHKE U OriK-4.3 OPMEHTUPOBAHHbLIE
mogenmpoBsaHue 3agaHus,
OrK-4 , OMK-2 ToeTh
3apaHua ans
nabopaTopHbIX
paboT
Acce
7 OHTOnoru4yeckas OrnK-2.2 TecTbl
WHTerpaums faHHbIX 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 WHxeHepusi 3HaHWi OnK-4 , OMnK-2 OrK-2.2 TecThbl
OriK-4.3 Acce




MpomexyToyHas aTTecTauust Bonpocsl k
3K3aMeHy

* B rpacde «®POC» B 0b6aA3aTenbHOM nopsigke MNepevmcnsaioTcsl OLEHOYHblE CPeacTBa TEKylen u
NPOMEXYTOYHOWN aTTecTaumn.

19.2 OnucaHne KpuTepueB U LWKanbl OLEHUBAHUA KOMNEeTeHUUN (pe3ynbTaToB O0y4YeHusA) npu
NPOMEXYTOYHOM aTTecTauum

Mpumep:

[na oueHuBaHMA pes3ynbTaToB OOy4YeHMs Ha 9K3aMeHe WCMOMb3YKTCA criegylolme nokasarenu
(8YHbI 13 19.1):

1. 3HaHve MeTOoaonorMM YMNpaBneHUs >KU3BHEHHbIM LMKNOM  CROXHbBIX KUOepdusnyecknx wu
MH(POPMAaLIMOHHbIX cuUcTeM, MeToAdoB cbopa M aHanu3a WHpopMauum Ans BbiSBreHua TpeboBaHui
3aMHTEepPeCcoBaHHbIX CTOPOH.

2. yMeHue npUMEHSITb KOMOMHaUMKO  MHAPOPMALMOHHO-KOMMYHUKALMOHHBIX  TEXHOMOIMA U
WHCTPYMEHTanbHbIX CPeacTB ANA aHanu3a, NpoeKkTMpoBaHus, pa3paboTky, Bepudmkaumm n Banugaunm
CMOXHbIX KOMMMEKCHbIX CUCTEM, COCTaBfIEHUA MNakeTa CONPOBOAUTENbHbBIX OOKYMEHTOB Ha KaXXaom
aTane XXNU3HEeHHOro LuKna CUCTEMBI.

3. BrageHne MnpakTMkaMyM CUCTEMHOW WHXeHepuu, Bkrtovas MBSE nogxog wn sa3blik SysML,
cpeAcTBaMuM aBTOMATM3MPOBAHHOMO MPOEKTMPOBaHMSA, MogenmpoBaHusa Ha ypoBHe CAE-cuctem

4. 3HaHMe CTaHOapTOB, HOPMATMBHbLIX M pacnopsiAuMTenbHbIX LOKYMEHTOB, obecnevvBatoLmx
OOrOBOPHYI0,  OpPraHM3auMOHHO-YNPaBiEHYECKYH0, MPOEKTHO-YNPaBNeHYEeCcKyl0 W  TEeXHOMNOrm4yecku-
yrnpaBneHYeckyo 4eATenbHOCTb U peanuayroLmnx Npodunb CUCTEMHON UHXEHEPUMN.

5. ymeHue coctaBnaTb cneumdukaumm tTpedoBaHni Ha a3bike UML, cneumdunkaumm apxmTektTyp c
npumMmeHeHneM a3bika ArchiMate , cocTaBnsaTb OTYETHYHO MPOEKTHYO U TEXHOMNOMMYECKYIO AOKYMEHTaLMIO
C y4eToM 3apybexxHOro 1 0Te4EeCTBEHHOrO OnbITa.

6. BrageHue A3bikaMy OHTONOMMMN TEXHUYECKOW (MHAOPMaUMOHHOW) NpeaMeTHoM obnactu

[Ons oueHuBaHua pesynbTatoB oOydeHMA Ha 9k3aMeHe (3a4eTe C OLEHKOW) uChosb3yeTcs
4-6annbHas Wwana: «OTNIMYHOY, «XOPOLLOY, «y40BNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

CooTHoLleHe nokasaTenen, KputepueB 1 LWKarbl OLueHNBaHNA pe3ynbTaTtoB o6yqu|/|9|.

YpoBeHb
- cchopmuposa
Kputepumn oueHnBaHnA KOMNeTEHUNI HHOCTU LLIkana oueHok
KOMMEeTEHL N
CdopmupoBaHHble 3HaHuA mMeTogonornm ynpaeneHus | oebiweHHb! Omnu4Ho

KM3HEHHbIM  LUWKIIOM  CNOXHbIX  knbepdwusmdecknx u | U yposeHb
MHOPMALIMOHHBIX  CUCTEM, MeTogoB cbopa M aHanusa
NHopMaLMK NS BbiiBNEeHNs TpebGoBaHMI 3aMHTepPeCcoBaHHbIX
CTOPOH C MPUMEHEHMEM MaTeMaTU4YeCKMX MeTOAOB Ha OCHOBe
MaTemMaTU4yeckMx MEeTOOOB C MNPUMEHEHUEM KOMMbHTEPHbIX

TEXHONOINMN.
CdopmmpoBaHHble yMeHuna NPUMEHATL KOMOMHaLmIo
MHAOPMaLIMOHHO-KOMMYHUKALIMOHHBIX TEXHONOrNM n

WHCTPYMEHTarbHbIX CPeACTB AN aHanus3a, NpoeKkTUpOoBaHuS,
pa3paboTku, Bepudmkaumn " Banugaumm CNOXHbIX
KOMMJIEKCHbLIX CUCTEM, COCTaBNEHUSA NakeTa CONPOBOAUTENbHbIX
OOKYMEHTOB Ha KaxJoM 3Tane >XM3HEHHOro LMKNa CUCTEMbI C
y4yeToM 3agay MHopmaumoHHon 6e30nacHOCTML.
CdopmmpoBaHHble BlageHus npakTukamm CUCTEMHOM
UHxxeHepun, Bkodas MBSE nogxogq w  43blk SysML,
cpeacTBamu aBTOMATM3NPOBAHHOIO NPOEKTUPOBAHUSA,
mMogenvpoBaHusa Ha ypoBHe CAE-cuctem

CdopMMpoOBaHHblE  3HAHUSA  CTaHAAPTOB, HOPMATUBHBLIX U




pacrnopsAnTENbHbIX AOKYMEHTOB, obecneymBaoLLnX
[OrOBOPHYI0,  OpPraHU3aLMOHHO-YNPaBIEHYECKYD, MPOEKTHO-

ynpaBneH4YecKyto " TEXHONOrM4eCcKn-ynpaBneH4eckyto
OeATenbHOCTE M peanuaylowmx  nNpoduib  CUCTEMHOM
NHXeHepuu.

CdopmupoBaHHbIE YMEHUS ANA cocTaBneHusa creundukaumm
TpeboBaHmn Ha 4asbike UML, cneumdumkaumm apxuTtektyp c
npumeHeHnem 4sblka ArchiMate, cocTtaBnATb OTYETHYHO
NMPOEKTHYID W TEeXHOMOrMYeCKyld [OKYMEHTAUMIO C Yy4eToM
3apy6exXHOro 1 0Te4eCTBEHHOrO OnbITa.

CdopmmpoBaHHble BnageHns A3blkamMm OHTONOrMN TEXHUYECKON
(MHdOpMaUMoHHOM) NpegMeTHON obnacTtu

CdopmumpoBaHHble, HO cogepxalme oTaenbHble npobensl,
3HaHWA  MEeTOAONOrMn  YNpPaBrieHUS  XKU3HEHHbIM  LIMKITOM
CMNOXHbIX KMOEepmU3NYeCKnx n MUHGPOPMALMOHHBLIX CUCTEM,
mMeToaoB cbopa M aHanuM3a uHopMauun LNs BbISIBNEHUS
TpeboBaHMM  3aMHTEPECOBaHHbIX  CTOPOH Ha  OCHOBE
MaTeMaTUYECKUX METOL4OB C MNPUMEHEHWEM KOMMbIOTEPHbIX
TEXHONOINMN.

CdopmumpoBaHHble, HO cogepawue oTaesnbHble npobensl,
yMeHust NPUMEHSTb KOMBuHaLumo NHPOPMaLMOHHO-
KOMMYHUKaLIMOHHbIX TEXHOMOMMIA N MHCTPYMEHTarbHbIX CPeaCcTB
ANA aHanu3a, NPoeKkTMpoBaHus, pa3paboTku, Bepudukauumn u
Banuaaumm CrOXHbIX KOMIMEKCHbIX CUCTEM, COCTaBMeHus
naketa COMpPOBOAUTESNbHbIX AOKYMEHTOB Ha KaXaom aTane
KM3HEHHOrO LMKra CMcTeMbl C y4eTOM 3a4a4 MHPOpPMaLMOHHOM
6esonacHocTw.

CdhopmmpoBaHHbIE, HO coaep)alluue oTaenbHble npobGensi,
BrageHusi NpakTukaMm CUCTEMHON UHXeHepuu, BkItodas MBSE
nogxoa n a3blik SysML, cpegctBamn aBTOMaTU3MPOBAHHOIO
NPOEKTUPOBaHNA, MoaenupoBaHus Ha ypoeHe CAE-cuctem
CdopmmpoBaHHble, HO coepxawme oTaenbHble npobensi,
3HAHWA CTaHOApPTOB, HOPMATMBHbLIX W  pacnopsiAUTENbHbIX
AOKYMEHTOB, obecrneynBaolmx JOroBOPHY, OpraHM3aunoHHO-
yrnpaBneH4Yeckyo, NPOEKTHO-YNpaBreHYeCKyto n
TEXHOJTOrMYECKM-yNpaBrieH4YeCcKyo OEeATENbHOCTb n
peanuayloLwmnx Npogunb CUCTEMHON UHXEHepUu.
CdopmurpoBaHHble, HO cogepalue oTaernbHble npobensi,
YMEHUS ONSA cocTaBneHus cneuudpumkaumm TpeboBaHun Ha
a3blke UML, cneundumkaumm apxutekTyp ¢ NpUMEHEHNEM A3blka
ArchiMate , COCTaBnNATb OTYETHYIO NPOEKTHYIO "
TEXHOSOMMYECKY0 [OKYMEHTauuio C y4eToM 3apybexHoro u
OTEYEeCTBEHHOro onbITa.

CdhopmmpoBaHHble, HO coepxawme oTaenbHble npobensl,
BnageHus A3bIKaMK OHTONOrNN TEeXHUYECKOM
(MHdOopMmaumoHHOM) NpegMeTHon obnacTtu

Basosbil
YPOB€EHb

Xopowo

He nonHble 3HaHWA MeTOAOoNOrnu YynpasBreHUs XU3HEHHbIM
UMKINOM  CITOXHbIX KNBepdusnyecknx u UHGOPMaLMOHHbIX
cuctem, MeTogoB cbopa W aHanu3a  WHgopmauum  Ons
BbISIBIIEHUSI TPEOOBAHUN 3aUHTEPECOBAHHBIX CTOPOH Ha OCHOBE
MaTteMaTn4yeckux METOAOB C MPUMEHEHNEM KOMMbIOTEPHbIX
TEXHOMOTNN.

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

lMopoeosasii
ypO8€eHb

Yooenemeopume
JIbHO




pa3paboTku, BepudpuKkaumm n Banugaumm CMNOXHbIX
KOMMIIEKCHbIX CUCTEM, COCTaBNEHUSA nakeTa cConpoBOAUTENbHbIX
OOKYMEHTOB Ha KaXQoM 3Tane >XW3HEHHOro LMKNa CUCTEMbl C
y4yeToM 3agad MHopmaLnoHHON 6e30NacHOCTY.

HepoctaToyHO nonHoe BnageHue npakTUukamMnm CUCTEMHOWN
uHxxeHepuu, Bkrtovas MBSE nogxog n asblk SysML, cpeactsa
aBTOMAaTM3NPOBAHHOIO MNPOEKTUPOBAHUS, MOOENUPOBaHUSA Ha
ypoBHe CAE-cuctem

He nonHocTblo copmupoBaHHble 3HAHWS  CTaHOApPTOB,

HOPMaTUBHbIX n pacnopsanTenbHbIX [OKYMEHTOB,
obecneynBaloLLmx [ OrOBOPHYHO, OopraHu3aLoHHO-
ynpaBreHYeckyto, NPOEKTHO-YNPaBIIEHYECKYHO n
TEXHONOrMYeCKU-yrnpaBneHYecKyto OeATenbHOCTb "

peanunayowmx npodusie CUCTEMHON UHXEHEPUN.

YHacTMyHO cpopMMpOBaHHbIE YMEHUS ONA  COCTaBfiEHUS
cneundukaumm TpeboBaHnn Ha s3blike UML, cneumdumkaumm
apxXuTeKkTyp ¢ npumeHeHnem sa3blika ArchiMate , He NONHOCTBIO
cpopMMpOBaHHbIE  YMEHWA MO  COCTaBfIEHUIO  OTYETHOM
MPOEKTHOM W TEXHOMOMMYeckon [OKYMEHTauum C  y4eToMm
3apy6GeXXHOro N 0OTEe4YECTBEHHOrO OnbITa.

YcnewHoe, HO He MOorfiHoe BrageHue £3blkaMyW OHTOMOrmMu
TexHn4eckomn (MHPOpPMaLNOHHOM) NpeaMeTHOM obnacTu

dparmeHTapHble  3HaHUS nnm OTCYTCTBME  3HAHWIA. - Heydoenemeopu
dparmeHTapHble ~ YMEHWss WM OTCYTCTBME  YMEHWI. mersibHO
dparmeHTapHble HaBbIKW UMM OTCYTCTBUE HABbLIKOB

19.3 TunoBble KOHTPOSbHble 3adaHUA WU MUHble MaTepuanbl, HeobxoauMmble ANA OLEHKU
3HaHWW, YMEeHUW, HaBbIKOB U (UNK) onbiTa AeATeNbLHOCTU, XapaKTepusyllwue I3Tanbl
¢hopMmupoBaHuAa KOMNEeTeHLUN B NpoLiecce 0CBOEHMA obpa3oBaTeribHOM NporpamMmbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMEHY:

1. IMCITIITNHA CUCTEMHON HHXESHEPHH, €€ OTIMYHS OT HHXKEHEPUH T10 CTICIIHATIBHOCTSIM U HHXECHEPHOTO MEHEIPKMEHTA.

2. Pomp CHCTEMHOrO0 WH)XEHEpa, OTJIMYMSA CHCTEMHOTO HMHXEHEpa OT IPOEKTHOTO MEHe[Kepa M HHXKEHEPOB II0
CHEMATBHOCTSM.

3. CB43b U OTVINYMA CHCTEMHON HHXXEHEPHH, HEXKEHEPHH U HAYYHBIX HccneoBaHuil. CBA3b ¢ MPOTpaMMHON MHXKEHEPHEH.

4. KOHTpHHTYUTHUBHOCTh CUCTEMHOTO noaxona. [lousaTue cucteMsl. 3aMHTEpeCOBaHHBIC CTOPOHBI. DYHKITHS U KOHCTPYKITHSL.
JluarpammMa-ramOyprep.

5. MexaHu3M, apXUTEKTypa, MOLYAbHOCTb CUCTEMBI.

6. Xonmapxuu. LleneBbie 1 00ecrieunBaIONINE CUCTEMBI, CHCTEMBI B 9KCIUTYaTaIl[MOHHON CcpeJe.

7. IloHsATHE XKU3HEHHOTO IIMKJIA. Y IPaBICHHE )KU3HEHHBIM IIHKIIOM, ocoOeHHOCTH PLM-cuctem.

8. JKu3sHEHHBIM LUK C TOYKM 3pEHMsS CHCTEMHOIO HMHXEHEPa, MPOEKTHONO MEHEIKEepa, MHXKEHepa I0 CIEHUAIbHOCTH.
B3anMoCBs3b CHCTEMHOM HH)KEHEPUU M IPOTPAMMHON HHKEHEPHH.

9. Buzp! )KU3HEHHBIX IUKIOB. DOPMAaIH3MBI IPEACTABICHIUS KU3HEHHOTO [IUKIIA.

10. Tuns! 1 pazHOOOpa3ue >KU3HEHHBIX IUKIIOB, CBSI3b KU3HEHHBIX IIMKIJIOB PAa3HBIX YPOBHEH CTPYKTYpHI B COCTABE CHCTEMBI.
Kamnutansable npoekTsl. HoTanus cioskHOTro )KM3HEHHOTO IUKJIA.

11. CrangapTuzanus Kak METOJOJIOTHYEeCKass W OHToJormueckas paborta. Kparkas xapakrepuctuka [SO 15288 (mpaktuku
KI3HEHHOTO ITUKJIa CHCTEMHON HHKXCHEPHH).

12. YUeTblpe OCHOBHBIE IPYMIIBI IPAKTHUK KU3HEHHOTO LUKIIA.

13. JKu3HEeHHBI LMK NMPAaKTUK CHCTEMHON HMHXeHepuH. PasrpaHuueHne obiacTeidl CUCTEMHOTO HWH)KEHEPa W MPOEKTHOTO
MeHeKepa.

14. CroumocTp ommO0K. OCHOBHOI NMPHUHIMI NMPHUHATHS PEIICHUH B CUCTEMHOW MHKeHepuu. Opranuzamus rpaduka pador.
15. Onronorus TpedoBaHuH, Bubl TpeOboBaHMH. CTpYKTypa MHXXEHEpHH TpeOOBaHUH.

16. Paborta nmxenepa no tpedoBanusaM. [lokoneHns nmxenepun. SI3bIKK MpeACTaBICHUS TpeOOBaHUIA.

17. Cranmapter ISO 29148, ISO 15926.

18. CBs13p MHXKEHEPHUH TPeOOBaHUIT ¢ apXUTEKTYpOi. 3aBUCHMOCTh apXUTEKTYPHI OT TPeOOBaHMUIA.

19. PaGoTta 1 KOMIIETEHIINN CHCTEMHOTO apXUTEKTOPA.

20. ImxeHepus CUCTeMHON apXuTeKTypsl, ctannapt ISO 42010.

21. ApXUTEeKTypHBIEC OTIMCAHHS, METO/IbI OTIMCAHUH U TPYIIIBI onrcaHuil. CHHTETHYeCKUN M MTPOSKITHOHHBIH MOIXO/IBI.

22. ApxuTeKTypHbIe IpakTUKH. OHTOJIOTHS apXUTEKTYyPHBIX PadoT.

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



24. TTonxon cucteMbl cucteM. OCHOBHBIE BOIIPOCHI, 0COOEHHOCTH CUCTEM CHUCTEM, SBOJTFOIHS.

25. Knaccudukamus cucreM cucteM, npuMepbl. OpraHu3alis Kak CucTeMa.

26. Opranu3alMoOHHAas APXUTEKTypa U €¢ OHTOJIOTUs. Y POBHU U Ipo0iieMa X HHTETPAIlHH.

27. Metononoruss DEMO u npyrue merogonoruu. CUTyallMOHHAs WH)KCHEPUS METOJIOB KaK METOJI0JIOTHS OpPraHU3aIllMOHHOM
APXUTEKTYPHL.

28. Crangapts! ISO 24744 u OMG SPEM 2.0.

29. ApXUTEKTYpHBIC TIOJIXO/IbI K OTMIMCAHUIO JiesTeabHOCTH. Bo3moxunocTn ArchiMate 3.0.

30. Bonpoch! MIaHUPOBAHUSI U M3TOTOBJICHUE CUCTeMbl. CHCTEMHAst HHTErpaius U e¢ poiib. CIoco0bl peannu3aiu CUCTEM.
31. Bepuduxanus u BaJumanys Kak dTarbl BOIUIOMICHUS CUCTEMBL. V-TuarpaMmma.

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

33. OmmOKH B3aNMOACHUCTBISI MEHEKEPOB 1 MH)KEHEPOB.

34. Ilena ommOKM HA pa3IMYHBIX YPOBHAX KU3HEHHOTO IIUKJIA

35. Metox ICM, ero o6ocHOBaHME, 0COOEHHOCTH U IIPEHMYIIECTBA.

36. [IpoGiiema UHTErpaluK JaHHBIX )KU3HEHHOTO IHKIa u cTanaapT 1SO 15926.

37. CucTeMHBIC OCHOBBI TEXHOJIOTHI POTPAMMHON HHKCHEPHH.

38. [IpuHIUIBI TPOSKTUPOBAHUS TIPOTPAMMHBIX CUCTEM.

39. J)KusHeHHBIH [TUKIT IPOTPAMMHOM CHCTEMBI M POJIb CUCTEMHOM UHIKCHEPHUH.

40. YrpapieHHE IPOCKTaAMHU IPOTPAMMHBIX CUCTEM.

41. TexHOIOTUH OPTaHU3AIUH UK Pa3paOOTKU CUCTEM: 00aYHBIC TEXHOJIOTHH, TYMAHHBIX U TPAHUYHBIC BEIYUCICHHS.
42. lluhpoBbie TBOWHUKHN — TEXHOJIOTHH Pa3padOTKH MU(POBBIX JBOHHHUKOB CIIOKHBIX CHCTEM

43. PuckH CIIOKHBIX IPOEKTOB. MeTOIBI OIIeHKH pUCKOB. [10AX0IbI K CHUKEHUIO PUCKOBAHHOCTH IIPOCKTOB

44. MeTopl pacueTa HaJIe)KHOCTH CJIOKHBIX CUCTEM

45. Borpocsl 6€30I1aCHOCTH B CHCTEMHOW HWH)KEHEPUH

19.3.2 NMpumepbl 3agaHni K nabopaTopHbIM paboTtam
Paspen 2, 4-8
NNabopaTopHble paboTbl BLIMNOMHAKTCA B paMkax npoekta. Peanu3yetcss J>KU3HEHHbIN  LIMKIT
pa3pabaTbiBaeMor cucTeMbl (Ha NpumMepe NPorpamMmmMHOro NPoAyKTa)
Paspen 2. JlTabopatopHas paboTa 1.
Onpepenenve uenu cuctembl. Bxoabl, Bbixoadbl, pesynbTaTbel OYHKUMOHMPOBaHUS. Muccmust cuctemeil.
BHelwHWe rpaHnubl cuctemsl. Ctenkxongepbl. OnMcaHme cMcTeMbl C Pa3fiNyHbIX TOYEK 3PEHMS.
MprMepbl NPOEKTOB:

1. PaspaboTka CepBUCHOrO NpUnoXxeHnsa «ApeHga asTomobunen»

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 CHUMKam
DICOM
Paspabotatb  nnatdopmy AONOMAHUTENbHOrO 06pas3oBaHWst Ha OCHOBE LUCTaHLMOHHbIX
TEXHONOrNN
PaspaboTka nporpammMHON cucTeMbl onpeaeneHns koopamHaT obbekTa no BUAEONOTOKY
PaspaboTaTb nnatgopmy Ans opraHM3aunm 3akynok Ha ocHoBe BE6-TEXHOMOrMI
PaspaboTtaTb nporpammHyto cucteMy « KOHTpOrb CPOKOB BbINOSIHEHUS paboT»
PaspaboTka cuctembl aBTOMaTU3MPOBAHHOIO TECTUPOBAHNA ANS BEO-NPUNoxXeHns
Pasqen 4.JlabopaTopHasn pabota 2. lNpaktukn MBSE. MHOXeCTBEHHOCTb Moaenen. A3blk onucaHus
SysML, cpeaa Modelio.
PeanunsoBaTb onucaTtenbHyl0 MoAerb CUCTEMbI MO TEMe MpoekTa Ha sA3blke SysML B cpege Modelio.
Co3paTtb OTYETHYIO JOKYMEHTaUMIo
Pasgen 5. JlTabopatopHas pabota 3. PaspaboTka TpeboBaHuii kK cucteme
PaspaboTtaTte UseCase gnarpammy u onucatb nNpeueaeHTbl N0 TeMe NpoekTa.
Pasnen 6. JlabopaTopHas paboTta 4. ApXMTEKTYpHOE MOLENMPOBaHME.
PaspaboTaTb 9CKM3HLIN NPOEKT, ONUCaTb apXUTEKTYPY CUCTEMbI MO TEME NpoekTa Ha A3blke ArchiMate B
cpene Archi. CoctaBuTb OTYETHYIO JOKYMEHTALNIO
Pasnen 7. JlabopaTopHas 5.Pa3paboTka gataueHTpnyeckon MHPOPMaLNOHHOW MOAENN CUCTEMBI
PaspaboTtaTb KOHUENTyanbHyK , NOMMYECKYd MOAENN LaHHbIX NO TemMe MNpoekTa C WUCMNofb30BaHMEM
TexHornoruun Entity Framework no teme npoekta
Pasnen 8. JlabopaTopHas pabota 6. OueHka kadecTBa TpeboBaHMM K cucTeme
OueHuTb kayecTBO (PYHKUMOHAmNbHbIX TpeboBaHun Kk cucteme no teme npoekta. CoctaBuUTb OTYETHYIO
AOKYMEHTaL Mo
Pasnen 8. JlabopaTopHas paboTta 7. YnpaBneHue puckamu.
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OueHuTb cTeneHb pMcKkoBaHHOCTU NpoekTa. MNocTpontb Ky6 puckoB no metoanku Ckanamepbi

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

19.3.3 NMpumepbl Tem acce
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.
MaBHble KOHCTPYKTOPbI U CUCTEMHbIE UHXEHEPbI: CXOACTBO N Pasnmyuns.
. MnasHble koHcTpykTOpbl CCCP 1 nx Bknag B passutve CUCTEMHON NHXEHepUn
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 aHanM3 U cCUCTEMHas
NHXeHepus — B3auMOCBS3b, OBLLIHOCTb NOAXOO0B.

Paspenbl 3-4

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

11.7KM3HEHHbIA LMK C MNO3MUMA CUCTEMHOIO WHXeHepa. [pakTuKM ynpaBfeHUs XU3HEHHbIM
LMKITOM.

12. O630pa Moaenemn Xn3HEeHHOro LMKra CnoxHblX cucteM. CXOAcTBa, pa3nuuus, rae NnpuMeHsItoTes,
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 TpeboBaHma? [logxodbl M pasnuyHble Toukn 3peHus. O63op
NpPakTUK TecTMpoBaHusa TpeboBaHMiA.
16. O630p cTaHOapTOB MHXEeHepUn TpeboBaHU.
17. Aptedakt «OueHoYHOE AeNnoy, NpakTUka NPUMEHEHNS
Pasgen 6.
18. Ponb 3CKM3HOrO NPOEKTMPOBAHMSA B peanu3aunm CroXXHbIX NPOEeKTOB
19. MHCTpyMeHTanbHble cpeacTtBa pa3paboTku M ynpaBneHUs apXMTEKTYPHbIM NPOEKTUPOBAHUEM.
YHUKanbHble NOAXOAbI.
20. HcTpymeHTankeHble cpeacTsa obecnevyeHms MogynbHOCTU NPOEKTa U NPOEKTHbIX paboT
Paspgen 7.
21. OHTONnOrNsa NpegmeTHon obnactu. O630p NPOMBbILLNEHHBLIX OHTOMOMIA
22.4710 Takoe cuctembl cuctem? MNMprmepsbl, OLeHKa CAOXHOCTU, NEPCMNEKTUBLI POCTA CITOXHOCTU
23. Barnsaabl y4eHbIX 1 MHXeHepoB Ha NpobnemMbl pocTa CrOXHOCTM CUCTEM
24. MpakTnkn BeayLmMx KOMNaHum B cpepe OHTONOrMYECKOM MHTErpaumm aHHbIX
Pasgen 8
Cawmble BocTpeboBaHHbIE NOAXOAbI K OLIEHKE Ka4ecTBa.
BekTop pa3BuMTUSA NOAXOAOB K OLIEHKE KayecTBa
25. OnucaHune ycnewwHbIX NoAxXo40B K YNpaBneH o Ka4eCcTBOM
Paspen 9
26. lNMepcnekTnBbl pa3BUTUS TEXHOSTOMMIN N NPaKTUK CUCTEMHON UHXEHepUU

Kputepum oueHku acce

"OTNIMYHO" - TeMa pacKpbiTa NOSIHOCTLID. PaccMOTpeHbl TpY MCTOYHMKA HAYy4YHOW NMTepaTyphbl, BKNOYas
OaVH 3apybexHbin. PackpbiTa CyTb MHEHWS aBTOPOB, NpeffaraemblX NPakTUK, MeToauk, NogxodoB K
CUCTEMHON UHXEHepuW, MpoBefeH CpaBHUTENbHbIN aHanua pasnu4YHbIX TOYEK 3PEeHUs, PasfUYHbIX
noaxogoB, METOAMK, MPakTUK WM WHCTPYMEHTOB peanu3aumm B KOHTEKCTE 3asBfIEHHOW TeMbl,
BblpakeHa COOCTBEHHasd TOYKa 3pEHMSI Ha paccMaTpuBaeMblii BOMPOC, MpUBEOEHbl apryMEeHThI,
n3obunyoLwme umgppamm, pakramu, CCbifikaMn Ha UCTOYHUKK, NPUBELEH CNNCOK NUTepaTypsbl.



"Xopowo" - Tema packpbiTa MOMHOCTbKD, HO €CTb 3aMe4dyaHua Mo aHanuady pasfn4YHbIX TOYEK TOYeK
3peHus, pasfUyHbIX MOAXOOO0B, METOAMK, MPaKTUK WM MHCTPYMEHTOB peanunsauunm B KOHTEKCTe
3aABMNEHHON TeMbl. PaccMoTpeHbl TpM WCTOYHMKA Hay4yHOW nuTepaTtypbl, BKAYas 3apybekHbin.
BblpaxxeHa cobGCTBEHHas Touyka 3peHUs Ha paccMaTpuBaeMbli BOMPOC, BO3MOXHO OHa HeAOCTaTOYHO
aprymeHTMpoBaHa Unu npu apryMmeHTaumMm He npusefeHbl MHEHUSI aBTOPUTETHBIX YYEHbIX, NHXEHEPOB,
CUCTEMHbIX MPaKTUKOB. [laHbl CChISTKU HA UCTOYMHWUKK, NPUBELEH CMINCOK NUTepaTypbl.
"yooBneTBOpuUTENbHO" - Tema packpbiTa He nonHocTbito. O630p BKAOYAET ABa WCTOYHWMKA, HET
aHanuMTnyeckoro o63opa, CpaBHEHUS NOAXOL4OB, METOAMK, NPAKTUK. Dcce HOCUT OBLINI xapakTep, He
npocmaTtpmBaeTca rnybuHa aHanutnyeckoro o630pa, HET O0CTaTOMHO  apryMeHTUPOBAHHOW
cOBCTBEHHOW TOYKM 3peHuns. [pnBeaeH CNMCcok nuTepaTypbl, HO HET CCbINTIOK Ha MCTOYHMKKU MO XO4Y 3Cce.
"HeyOooBNeTBOPUTENBHO" - TeMa He packpbiTa, OAWH UMW OBa UCTOYMHMKA NUTepaTypbl PacCMOTPEHbI,
OO XapaKTep M3NOXEHUSA, HU3Kasa YHWKANbHOCTb TeKCTa, HET apryMeHTMPOBAHHON TOYKU 3PEHMS,
HU3KOE Ka4yeCTBO M3NOXEHNA COOCTBEHHbIX MbICIEN

19.3.4 NMpnmepbl KOMNETEHTHOCTHO-OPUEHTUPOBAaHHbLIX 3a4aHNUIN

Paznea 2.
1. CdopmynupoBaTh 1e71b, MUCCHUIO, BBIICIIUTH BXO/BI, BBIXO/IbI, PE3yJIbTAaT B COOTBETCTBHU C
BBIOPAHHOM TOYKOM 3peHHS I IPOAYKTa — PUTHECC-OpaCIIeT 1Mo cXeme

Cucrema Touka Bxon | Pesynabrar | Oxpyxenue | Llenr | Muccus
3pEeHUS
@I/ITHeCC_ HOTpe6I/ITeHL 3aI10JIHUTH 3aIll0JIHUTh 3aIll0JIHUTh 3aII0JIHUTD 3aIll0JIHUTDh
Opacer
2 CdopmynupoBaTh 11€71b, MUCCHIO, BBIAECIUTD BXO/Ibl, BEIXO/IbI, PE3YJITAT B COOTBETCTBHUHU C
BBIOpaHHOM TOuKOM 3peHus s npoaykra — DI mo cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3peHust
BHH Pa3pa6OTI’II/IK 3aIll0JIHUTh 3aII0JIHUTD 3aII0JIHUTD 3aIll0JIHUTHh 3aII0JIHUTD
3 CdopmynupoBaTh 11€71b, MUCCHIO, BBIACIUTD BXO/Ibl, BEIXO/IbI, PE3YJIbTAaT B COOTBETCTBHUHU C
BbIOPAHHOM TOYKOM 3peHHs Ul NpoAyKTa — bBaHKkoMaT 1o cxeme
Cucrema Touka Bxon | Pesynbrar | Oxpyxenue | Llens | Muccus
3pEeHUS
BaHKOMaT KJII/ICHT 3aI10JIHUTh 3aII0JIHUTD 3aIll0JIHUTH 3aIll0JIHUTH 3aIll0JIHUTH

4 ChopmynupoBats 1€J1b, MUCCHUIO, BBIACTUTD BXO/IbI, BBIXObI, PE3yJIbTAT B COOTBETCTBHH C
BbIOpaHHOW TOUYKOM 3peHHs 1l mpoaykTa — CmapThoH no cxeme

Cucrema Touka Bxon | Pesynaprar | Oxpyxenue | Llens | Muccus
3pEHUS
CMaqu)OH HOTpe6I/ITeHL 3aI10JIHUTH 3aI110JIHUTh 3aI110JIHUTh 3aI10JIHUTh 3aI10JIHUTHh
Paznen 5

1. Paspaborars Use Case nuarpaMmy Ha OCHOBE MPEJICTABICHHBIX JAHHBIX
PazpabareiBaemas cucrema — [1O nmns pacmo3HaBaHMsI KOJMYECTBA CBOOOIHBIX MAPKOBOYHBIX
MECT B PEXKHME PEaTbHOI0 BPEMEHH.
[lenb crcTeMBI: ONITUMH3AIHS BPEMEHH Ha TMTOUCK MApKOBOYHOTO MECTa.
3aauu CUCTEMBI:
1) PacnoznaBanue cBOOOIHBIX TAPKOBOYHBIX MECT HAa N300paKEHHH TAPKOBKH;

2) MpeaoCTaBJICHUC I/IH(I)OpMaL[I/II/I O KOJIMYCCTBEC CBOGOI[HLIX MMapKOBOYHBIX MECT Ha IMAPKOBKAX
ropojia B p€KumMe p€ajibHOTO BPCMCHU.



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

2) YMEHBIICHHUE 3aTOPOB Ha JIOPOTe U3-3a HENPABIIBHOM MApKOBKH aBTOMOOKIICIH;
3) cokpalleHue KOJIMYeCTBa HeMPaBUWIBHO MPUIIAPKOBAHHBIX aBTOMOOWMIICH.

Oxkpy>keHue cucTeMbl: Opay3ep, XOCTHHT.
Onncanue npeueaeHToB
1. Ha3Banue npeneeHTa: 3aperucTpupoBaThCs
JeiicTBytoliee IMI0: He3aperuCTPUPOBAHHBIN MOJIb30BaTENb
enp: 3aperucTpupoBaTh MOJIH30BATENS B CUCTEME
2. Ha3Banwue npereenTa: BXo/[ B CUCTEMY
JelicTByrolee J1il0: HEaBTOPU30BaHHBIN MOJIH30BATENb
Ilens: BOWTH B cUCTEMY
3. Ha3anue npenenenTta: mpocMoTp mpoQuiIst MOIb30BaTeNs
JlelicTBytol1I€€ JTUII0: ABTOPU30BAHHBIN MOJIH30BATEb
Lenb: mpocMoTpeTh cBOI npoduib
4. Ha3BaHue mpereaeHTa: pelakTHPOBaHKE CITMCKA N30paHHBIX MTAPKOBOK
JeiicTByrolee NUI0: aBTOPU30BAHHBIN [T0JIB30BATENb
Llenb: 06HOBUTH MHGOPMAIIUIO B CITUCKE N30PAHHBIX MAPKOBOK
5. Ha3Banue npenenenTta: mpocMOTp BCeX MapKOBOK HA KapTe
JelcTByrolee JnIi0: MOJb30BATEIb
Lenb: mpocMOTpeTh HHGOPMAIUIO O MTAPKOBKAX TOpoaa
6. Ha3zBanwue nperenenTa: mpocMOTp UHPOPMAIIHH O TAPKOBKE
JelcTByrolee JnIio: MOJb30BaATEIb
Lenb: mpocMOTpeTh HHGOPMAIUIO O BHIOPAHHOI MapKOBKE
7. Ha3BaHue npereieHTa: NOUCK KOHKPETHOM MapKOBKU Ha KapTe
JelcTByrolee JnIio: MOJb30BaATEIb
Lenb: HAWTH HYKHYIO TAPKOBKY
8. HaszBanue npenenenta: 1o6aBieHne MapKOBKU B U30paHHOE
JlelicTBytolI€€ TUII0: ABTOPU30BAHHBIN MOJIH30BaTENb
[{enb: 106aBUTH MAPKOBKY B CIIUCOK U30PaHHOTO
9. Ha3Banwue nperienenTa: peqakTupoBanue nHGOpMaIluu o MapKoOBKe
JencTByrolee JIUI0: aIMUHUCTPATOP
ens: u3mennTh HHPOPMAIHIO O TAPKOBKE
10. Ha3Banwue nperieieHTa: 0OHOBJICHHE KOJI-Ba CBOOOTHBIX MECT Ha TAPKOBKaX
JleiicTBytoliee TUI0: cUcTeMa BUAECO HAOIIOIeHUS
ens: BHECTH aKTyalIbHYIO HH(GOPMAIIHIO O CBOOOIHBIX MAPKOBOYHBIX MECTaX

2. Pazpaborare Use Case nuarpamMmy Ha OCHOBE IPEJICTABICHHBIX JJAHHBIX
[{ens — pa3BuTHE Y ACTCH MaTEMaTUICCKUX HABBIKOB.
[Tnardopma: Linux, Windows, Android.
O yHKIIMOHATBHOCTb:
e IS YYCHUKOB:
o BBIOOp MOATOTOBIEHHOTO YUUTEIEeM OJIOKa 3aaHui;
o BBITIIOJIHEHUE 3aJIaHUH;
o ISl yUUTEIS:
o TOATOTOBKA JUIsl YACHUKOB OJIOKOB 3a1aHHIA;
o no0aBIeHHE B CUCTEMY YUYCHUKA,
o TMPOCMOTP OTUYETOB.
[Tpu mepBOM 3amycke CuCTEMa JIOJDKHA MTO3BOJISITH BBECTH MAPOIb YUUTENS. 3aJaHUs IPEICTABISIOT
co00if MaTeMaTHYECKHE 3a/1a4M Ha CII0KCHHE, BRIYUTAHNE, YMHOKEHHUE U JielieHre. B O10ke 3a1a4 MoryT
OBITh 337]a4M PA3IMYHBIX TUIOB (YKa3bIBae€TCs KOJIMYECTBO). [loMrMo BBOA THIIA BHIMOTHIEMON B



HpHMepe onepaum/l H€06XOI[I/IMO yKa31:IBaTI: ,[[OHyCTI/IMBIC JAHUAaIta30OHbl YU CECII (I/IJ'II/I JAXKE OTACIBHBIC
9KCIIa, T.K. TPU U3YYCHUH TAOJIMIIBI YMHOKEHHUS YacTO CHaYaJla ydaT YMHOXCHHE Ha 2, 3aTeM Ha 5, a
TOJIBKO ITOTOM BCC OCTEUIBHOG). KpOMC TOro, A4Js onepaulfm BbIUWTAHUS H606XOIII/IMO UMCETH
BO3MOYXHOCTh YCTAaHOBHMTH BBIYMTAEMOE MEHBIIIE YMEHBIIAeMOr0 (T.K. B IPOTUBHOM CJIydae pe3y/IbTaT
OyZeT OTpULIATEIBHBIM, a OTPUIIATEIIBHBIC YUCIIA B IITKOJIC TIPOXOAT TOPA3JI0 MO3Ke).

3. Omucartp npeacrapneHnyro Use Case auarpamMmy B COOTBETCTBHH co ctangaprom UML
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1. Onwucarp npeacraBneHnyo 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 ocHoBaHuHM Mmeroga VORD mns dopmupoBaHus u aHammza
TpeOoBaHUH. Pe3ynbTaTOM JOJKHBI SIBUTHCS JIBE JHAarpaMMBbIL: JHarpaMMa HIeHTH()HUKAINN TOYEK 3pEeHUS
U AUarpaMMa uepapxuu TOUEK 3peHUs.

3. CoctaBuTh HHPOPMAITMOHHYIO MOJIENIb OYAYIIEH CHCTEMBI, BKIIFOUAIONIYIO B C€0s1 OMMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJACWUCTBUS MEXIy HHUMH. Ha ocHOBaHWM HMH(DOPMAIMOHHOW MOJENH,
IUarpaMMbl  MICHTH(QHUKAIIMA TOYEK 3PEHUsS, TUarpaMMbl HEpapXHH TOYEK 3pEHHS CPOPMHPOBATH

Tpe6OBaHI/I$I TIOJIL30BAaTCIIAA U CUCTCMHBIC Tpe6OBaHI/I$[.



3aoanue No2

1. CocraBbTe cxeMy HH(DOPMAIMOHHOW CHUCTEMBI, KOTOpass COCTOMT M3 3 OCHOBHBIX Monyied u 4
BTOPOCTEIIEHHBIX MOJYJICH.

2. IlocTpouTh OMOPHBIE TOYKH 3peHHs] Ha ocHOBaHMU Merona VORD ans ¢opmupoBaHus M aHaIM3a
TpeGoBaHui. Pe3ynbTaToM JOKHBI ABUTHCS JIBE JUArpaMMbl: MarpaMma HIeHTH()UKALUN TOYEK 3pEeHUs
U JUarpaMMa HepapXuy TOYEK 3pEHUs.

3. CoctaBuTh MH(MOPMALIMOHHYIO MOJIENb OyIyIIe CHCTEMBbI, BKJIIOYAIOIIYIO B ce0s1 ONMCAaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBbI M B3aUMOJCHCTBUS MeXIy HMMU. Ha ocHoBaHMM HMH(OPMAIMOHHONH MOJIEINH,
AuarpaMMbl MJICHTHU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpPApXHUU TOUYEK 3peHus chopMupoBaTh
TpeOOBaHMUs MOIH30BATENS U CUCTEMHBIE TPEOOBAHHUS.

3aoanue Ne3

1. CoctaBpTe cxemy WH(MOPMAIMOHHOW CHUCTEMBI, KOTOpas COCTOMT M3 4 ocHOBHBIX monyned u 10
BTOPOCTEIIEHHBIX MOJYJIEH.

2. TlocTpouTh OmOpHBIE TOYKM 3peHUs Ha ocHoBaHuu Mmeroga VORD mns dopmupoBanus u anammza
TpeOoBaHUH. Pe3ynbTaToOM TOJKHBI SBUTHCS JIBE JUATPAMMBIL: TUarpaMma WICHTU(DUKAIIMHA TOYCK 3PCHUS
U AMarpaMMa uepapxuu TOUeK 3peHusl.

3. CocraBuTh HHPOPMAITUOHHYIO MOJICTH OYAYIIEH CHCTEMBI, BKIIOYAIONIYIO B Ce0S ONMMCaHNUE OCHOBHBIX
OOBEKTOB CHUCTEMBl M B3aUMOJACWCTBUS MEXIy HUMH. Ha ocHOBaHMM HMH(DOPMAILIMOHHOW MOJENH,
aUarpaMmbl  MICHTU(UKAIIMA TOYEK 3pPCHHS, IWarpaMMbl HEpapXUd TOYEK 3peHUs CHOPMUPOBATH
TpeOOBaHUs NOJB30BATENSI U CUCTEMHBIE TPEOOBAHMS.

3aoanue Ned

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

2. TlocTpouTh OmOpHBIE TOYKK 3peHUs Ha ocHoBaHuHM Mmeroaa VORD mns ¢opmupoBanus u anammza
TpeboBaHui. Pe3ybTaToOM JHOKHBI SIBUTHCSA JIBE IUArpaMMBI: JUarpaMmMa UIeHTU(DHUKAIIUNA TOYEK 3pPEHUS
U JuarpaMMa UepapXuu TOUEK 3PEHUS.

3. CoctaBuTh HHPOPMAITMOHHYIO MOJIENIb OYAYIIEH CHCTEMBI, BKIIFOUAIOIIYIO B C€0s1 OMMCaHUE OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJEWUCTBUA MEXIy HHMH. Ha ocHOBaHMM HWH(OPMAIIMOHHOW MOJENH,
TUarpaMMbl  UACHTHU(UKAIIUKM TOYEK 3PEHMsI, TUarpaMMbl HEpPapXUU TOUYEK 3pEeHHs CHOPMHUPOBATH
TpeOOBaHUs TOIB30BATENS U CUCTEMHbBIE TPEOOBAHMUS.

3aoanue Ne5

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

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

3. CoctaBuTh MHPOPMALTMOHHYIO MOJIENb OyIyIIel CHCTEMBbI, BKJIIOYAIOIIYIO B ce0sl ONMCaHNe OCHOBHBIX
OOBEKTOB CHUCTEMBI M B3aUMOJAEWUCTBUS Mexay HUMH. Ha ocHoOBaHuMM HMH(OpPMALIMOHHOW MOJENH,
AMarpaMMbl MJISCHTU(UKALMK TOYEK 3PEHUs, AMarpaMMbl HEpapXUH TOUYEK 3peHus chopMupoBaTh
TpeOOBaHUs NOJIB30BATENS U CUCTEMHbBIE TPEOOBAHMUS.

Pa3pen 6

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

1. ApxutekTtypa MK

2. Apxutektypa CmapTdoHa



oukw

ApxuTekTypa outHecc-6pacneta

ApXuUTEKTypa anekTPOHHOro y4ebHoro noptana
ApxuTekTypa KBagpokonTtepa

Co6CTBEHHbIN BapuaHT



19.3.4 MpuMepbl TECTOBLIX 3a4aHW
Pasgen 1-2 Ba3oBbii ypoBEHDb
1. YkaknTe ocHOBHbIe apTedakTbl Cpe/ibl, B KOTOPON MPYHKLIMOHUPYIOT CUCTEMbI

A) Moacuctema

B) BeulecTBo

C) KoMMyHUKaLMOHHOE NpOCTPaHCTBO
D) OHeprus

E) WHdopmaums

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

MOTyT nNoAacKa3aTb, Kakne TeXHONOormn (B TOM 4Yucne n aﬂbTepHaTMBHbIE) ydlle Bcero noaxogAat and 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 onpeageneHnn npnpoabl VIHTepd)eVICOB BHYTPpU OAHOW nogcucTemMbl 1 Mexay noa-

D)
cuctemamm

E) MOXeT noacKasaTb, YTO nyywie npeanpuHATb Anda AOCTUXEHUA Heobxogumoro pes3ynbTaTta 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 JNyylwe npeanpuHATbL Ana OOCTUXEeHUA Heobxogumoro pesynbTaTta paGOTbI

MOryT NoAcCKa3aTb, Kakne TexHoJs10rmm (B TOM 4ucne n aﬂbTepHaTMBHble) ny4uwie 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 Anarpammbl?
A) lMpouecceol
B) BHewHne oObeKTbI
C) Cwucrema
D) Bsaumopgencteus

E) Mogynu

6. [lnsa yero 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) onsa obecneveHus aHepruen Unv ABMXKYLLEN CUMON

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

E) 3KCFIJ'IyaTaLI,VIOHHaFI HE3aBUCUMOCTb OTAEJIbHbIX CUCTEM

8. KakoBo npumeHeHve naeHTudukaumm oTaenbHbIX PYHKUMOHANbHBIX COCTABHbIX YacTen?

A) MOXeT noacKasaTb, YTO nyywe npeanpuHATb Anda AOCTUXEHUA HeobxoamMmoro pe3ynbTaTta pa60TbI

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

Q) nomoraeT CrpynnupoBaTtb noaxoasilime yHKLMOHAmNbHbIE 3MEMEHTbI B MOACUCTEMbI, TEM CaMbIM YNpoCTUB
PYHKUMOHAmNbHYI AEKOMNO3MLUMIO U (DYHKLMOHANbHOE onucaHue

D) MOTYT NoAcKa3aTb, Kakue TEXHOMOMM (B TOM YMCIie U anbTepHaTMBHbIE) My4dlle BCEero NoaxoasT Ans ux
peanusauum

E) moxeT nomoub npu Busyanusaunm namyeckon apxmtekTypbl CUCTEMBI

9. ns yero cnyxat UH¢ghopMayUOHHbLIE 3/IeMeHMbI

A) Ana nonyyYeHus u nepegayun nHpopmalmm
B) ans obecneyeHus sHeprmen unu OBMXyLLEn CUnow
C) Ans wHTepnpeTauun 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 pas3BuTme

E) Osontouus

F) ApanTtauus



12. KakoBo NnpUMEeHEeHne 4aCcTo BCTpeYaloLnNXcA NpumMepoB COCTAaBHbIX yacTen CUCTEMBbI?

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

B) MOXET NOMOYb B onpeaeneHnmn npupoabl MHTEPAENCOB BHYTPU OAHON NOACUCTEMbI U MEXAY NoA-
cuctemamm

C) MOXeT noackasatb, YTO fyylle NPeanpuHaTL ANst JOCTUXKEHUS Heobxoanmoro pesynbTata paboThbl

D) nomoraeT crpynnupoBaTh noaxoasiune pyHKLMOHaNbHbIE 3NIEMEHTbI B MOACUCTEMbI, TEM CaMbIM YNPOCTUB
PYHKUMOHAmNbHY AEKOMNO3MLUMIO U (YHKLMOHAMNbHOE onnucaHue

E) MOXeT nomoub npu BU3yanusauun nsnyeckon apxXmTtekTypbl CUCTEMBI

13. YKaxute Tunbl MHTEPENCHLIX ANTIEMEHTOB

A) YMHOXUTENM

B) Cymmartopbl

C) lNpeobpasoBatenu
D) WN3onaTopsl

E) CoeanHutenu

14. Ha kakve knaccbl NOApasaenstoTcs anemMeHTbl, UMeroLwwmne aeno ¢ nHdopmaunen?
A) anemeHTbl, MeLLMe OeNno CO CTaluMoHapHoW Hopmaumen
B) anemeHThHI, MelOLWME Aeno ¢ nepegaden nHpopmaumm
C) anemeHThbI, UMeloLMe AeNO C WndpoBaHmem nHdopmaumm

D) anemeHTbl, MMeloLmMe geno ¢ obpaboTkon nHdopmaumm

15. KakoBO npakTnyeckoe npumMmeHeHne KOHTEKCTHON AnarpaMMbl CUCTEMbl B CUCTEMHOW UHXEHEPUN?
A) cnocob oueHKN rpaHunL, CUCTEMBI
B) cnocob ngeHTudmkaunm rpaH1L, cMCTeMbI
C) cnocob HarnagHoOro NpeacTaBneHust rpaHunL, CUCTEMBI

D) cnocob npeactaBneHns yHKUMOHANbHOCTN CUCTEMBI

16. Kakne kpuTepuu, NoOMoratoT onpeaenvTb, JOIDKEH N HEKOTOPLIN 0OBEKT onpeaensaTbCs kak 4acTb 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 asrieMeHmabl
A) Ans uHTepnpeTauuy n ynopsgoveHus nHpopmauum, a Takke ons ynpasneHus en
B) nna obecneveHus saHepruen nnu OBMXyLLIEA CUION
C) ans dopMmnpoBaHusA CTPYKTypbl U npeobpasoBaHus Matepranos

D) ons nonyyeHus U nepegayn nHpopmaumu

Bonpoc Otset Bonpoc OtBer

1 BDE 10 53421
2 E 11 ABDF



Bonpoc Ortset Bonpoc Ortset

3 B 12 A

4 3241 13 CDE
5 BCD 14 AB

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

9 C

Kputepuu oLLeHKMN TECTOBbIX U KOMNETEHTHOCTHO-OPUEHTUPOBAHHbIX 3afaHMIA:
«Ot1amaHo» — 90-100% npaBUIBHBIX OTBETOB (BBITOJIHEHHBIX 3aJaHHIA).

«Xopomo» — 75-89% rnpaBuIIbHBIX OTBETOB (BBINOJIHEHHBIX 3a/1aHU).
«Y10BJIETBOPUTENBbHO» — 55-74% TIpaBUIBHBIX OTBETOB (BBIMOIHEHHBIX 3aIaHHH ).
«HeynoBiaerBopurebHO» — MeHee 55% MpaBUIIbHBIX OTBETOB (BBIIIOJHEHHBIX 3aaHUM).

19.4. MeToau4yeckme martepuanbl, onpegenswolme npoueaypbl OLEHUMBAHUA 3HAHUNA, YMEHUN,
HaBbIKOB U (MNK) ONbiTa AeATEeNIbHOCTU, XapaKTepU3yrLWmX 3Tanbl (popMUpoBaHUA KOMNETEeHU NN

OueHka 3HaHWN, YMEHWA N HABbLIKOB, XapakTepuayolasa aTanbl OpMUPOBAHUS KOMMETEHUMA B
pamMKax usy4yeHust ANCUMNIIMHBLI OCYLLIECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywan aTTecTauMss nNpoBOOUTCS B COOTBETCTBUMM C [lonoXeHnem O Tekywen artrectaumm
obyvarowmxca no nporpaMmMam  Bbicllero obpasoBaHusi  BOpPOHEXKCKOro  rocyaapCTBEHHOMO
yHMBepcuTeTa. Tekyllas atTectaumnsa npoBoamtca B doopmax: YCTHOro onpoca; 3awmtbl nabopaTopHbIX
paboT, BbINOMHEHNSA KOHTPObHbIX PadoT.

lMpomexyTouHas aTTecTaumsi NMpPoOBOAMTCA B COOTBETCTBMM C [lONOXEHMEM O MNPOMEXYTOYHON
aTTecTaumm obyvaromuxca no nporpammMmam Bbicliero obpasoBaHus. [NMpomexyToyHas atrectaumsi no
nToram OCBOEHUSA OUCLMMNMNHBI NPOBOAUTCA B hopMe 3a4yeTa C OLEHKOW U 3k3ameHa. [nd nonyyeHus
NONOXUTENbHON WUTOMOBOW OLIEHKM HEOobXOOMMO BbINOMTHEHME BCEX NAGOPATOPHbLIX U KOHTPOMbHbIX
paboT.

Mpwn oueHnBaHMM NCNONb3yeTCsa crnegyoLwas wkana:

5 6annoB ctaeutcs, ecnu obyvarowmMnca EMOHCTPUPYET MOMHOE COOTBETCTBUE 3HAHWUA, YMEHWI,
HaBbIKOB NpMBEAEHHbIM B Tabnuvuax nokasarensm, cBo6ogHO onepupyeT NpuobpeTeHHbIMU 3HAHUAMN,
YMEHUSMU, NPUMEHSAET UX NPU PELLEHNN NPaKTUYECKNX 3aaav;

4 BGanna crtaBuTCA, ecnv oby4vatoLMnCa OEMOHCTPUPYET COOTBETCTBME 3HAHWW, YMEHWIN, HABbLIKOB
npvBedeHHbIM B Tabnuuax nokasaTensm, HO [JOnyckaeT He3HauuTeNbHble OLWWMOKW, HETOYHOCTW,
NCNbITbIBAET 3aTPyQHEHMS NPU peLLEeHNM NPaKTUYECKMX 3aa4av;

3 6anna ctaBuTcs, ecnu obyvaroWnnca eMOHCTPUPYET HEMNOSTHOE COOTBETCTBUE 3HAHWW, YMEHUN,
HaBbIKOB NpuBEAEHHbIM B Tabnuuax nokasaTtensam, OOnycKaeT 3HauuMTenbHble OLWNOKM Npu peLleHun
NpaKkTUYeCKMX 3adau;



