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AHHOTANMA
Uzyuenne mucimiinHabl « BBesieHre B CHCTEMHYO HHKEHEPHIO» TIO3BOJIUT OaKalaBpaMu OCBOUTH TpeOOBaHMUS
MEXKIYHAPOJHBIX U POCCUICKHUX CTAHAAPTOB CUCTEMHOW M MPOTrPaMMHOM MHXKEHEPUHU, MOAEIH U MPOLIECCHI
VIOpaBICHUS TPOCKTaMH HWH(QOPMAIMOHHBIX CHUCTEM, a TakkKe MO3BOJIUT CGHOPMHUPOBATh Y OyaylIuX
CHEIUAINCTOB TEOPETHUYECKYI0 IUIaThOpMy 3HAHMW W TPAKTUYECKUX HABBIKOB B OO0JIAaCTH aHaM3a
KU3HEHHOTO IIMKJIA CHUCTEM, TpeOOBaHWHA K CJIOKHBIM CHCTEMaM W HAy4duT MPHUMEHSTh Ha MPAKTHUKE
COBPEMEHHYIO METOOJIOTHIO B 001aCTH CHCTEMHOM WHXEHEPUHU
B mponiecce o0yueHus JaHHOMY KypCy CTYACHTHI O3HAKOMSTCS C OCHOBHBIMHU TOHSTHUSMU M KOHIICTIIIVSIMHU
CUCTEMHOU WH)KEHEPHH, M3ydyaT MPHUHIMIBI U TOHATHSA MPOIECCHOTO TMOAXOJa K YMPaBICHUIO U aHAINU3Y
CUCTEM, OCBOSIT 0a30BBIE METOABI U CPEJCTBA CHCTEMHOW W MPOrpaMMHON WHXeHepuu. B xome oOydeHwHs
CTYJCHTBI HM3y4aT TpeOOBaHMS OCHOBHBIX MEXKIYHAPOJHBIX W POCCHICKHX CTaHIAPTOB IO CHCTEMHOH U
NPOrpaMMHON MHKEHEPUU U HAYy4aThCAd MPUMEHATH MOAXOJbl CUCTEMHON MHXKEHEPUU K MPUHSATUIO PEIICHUN
MpH CO3JAaHUM CIOXKHBIX cucteM. [lo OKOHYaHMM JAaHHOTO Kypca OBIAJEIOT HABbIKAMHU IUIAHHPOBAHUA
YKU3HEHHOTO ITMKJIa CIIOKHBIX CHCTEM U (POPMHUPOBAHUS HAOOpa MOJIENEH JIJIS YCIEITHOTO CO3/JaHuUs CIOXKHBIX
CHCTEM, a TaKKe MPHUHSTHS PEIICHUH MPU BHIOOPE KOMIIOHEHTOB, HEOOXOMUMBIX JJISI CO3JAHHS CIIOMHBIX
CHCTEM.
JIyist ycrienmHoro IpoXoKACHHS Kypca HE0OX0UMO MOCENICHHE M KOHCIIEKTUPOBAHUE JICKITUH, BBITTOJHEHUE
MPAKTUYECKUX 33aJJaHUI U CAMOCTOsITeNIbHAS paboTa ¢ JIOTIOHUTEIbHBIMY JINTEPATYPHBIME  MCTOYHUKAMH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

W3yuenne 0CHOB CHCTEMHON MHKEHEPHH, POJIM CHCTEMHOTO WHXXKeHepa U (JOPMHUPOBAHHE LIEITOCTHOTO
NPE/ACTaBICHUS O CHUCTEMHON HMHXKCHEPHH, KaK MEXIUCLUUIUIMHAPHOW 00JacCTH TEXHHYECKHUX HayK,
COCpenoTOYeHHOH Ha pobneMax co3naHusi 3)(HEKTUBHBIX U KOMIUIEKCHBIX CHCTEM.

33)13‘11/[ JAUCHUIIINHBI
OBJ'IaI[GHI/Ie 3HaAaHUAMHU U JOCTHMKCHUC ITIOHMMAaHHA:
[ L[eneﬁ n 3a1a4 CHCTEMHOM HWHXXCHCPUU, KaK KOMIIJICKCHOM JUCHUITIINHBI,
[l Pomm u MecTa CHCTEMHOIO HWHXCHCPA B MPOLCCCC CO3AaHU CIIOKHBIX CUCTCM;
[J OCHOBHEIX CHCTEMHBIX KOHHCHHHﬁ;

[l HasnaueHus W peKOMEHJAIMil MO NPHUMEHEHUIO OCHOBHBIX POCCHUHCKHX W MEXIYHapOIHBIX
CTaHJIApPTOB B 00JIACTH CUCTEMHOMN U IPOTPAMMHOM HHXECHEPHU;

[0 TIpoGieM NpUHSATHS PEIICHUH TP CO3/IAHUH CIOXKHBIX CHCTEM;
[1 CoBpeMeHHBIX TOAXOJO0B K peaTu3alry MPOoIecCOB )KU3HEHHOTO IIUKIIA CUCTEM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEICHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)

ALATANTDATITIT TV TTAXIT, TT TIATIATIT DADATT TIV D

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH




vevivuil

DVIIIDIA na_y DNy ¥1 YIV1IIWVJIDOUDALD YIA D

npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOH U (M)
TEXHOJIOTHYECKOH MH(OPMAIINH ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNTbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopManun

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTh UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00nacTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TOHITUH U MOJesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETB:

nhwh =

1.
2.
3.
CHUCTEM;

OCHOBHBIE TOHATHUS U KOHLICTILIMH CUCTEMHON WHXEHEPHU;

[IpyHLIMIBI HOCTPOEHUS U aHAIM3a CUCTEM YIIPaBIICHUS;

ba3oBble METOBI M CpEACTBA CHCTEMHOM M MPOTPAMMHON MHKEHEPUH;

Poccuiickue 1 MexTyHapoHbIE CTaHAAPTHI B cPepe CUCTEMHON U IPOTPAaMMHOIN HHKCHEPHH;
ITonxonp! K IPUHATHIO PEIIEHUH MTPH CO3JaHUH CIIOKHBIX CUCTEM.

Onpezerme HAa3HAUCHUC 1 XaPAKTCPHUCTUKH CIOXHBIX CUCTEM C YYETOM LCIIN UX CO3NaHUA;
HJ'IaHI/IpOBaTB JKU3HECHHBIN IUKII CJIOKHBIX CUCTEM;
Hcnonb3oBaTh CIICHMAJIN3UPOBAHHBIC METOHOJIOTHU U CPEACTBA MOICIMPOBAHUA IIPOLECCOB

u

4. ComocTaBisiTh Ha3HAYCHHUEC M TEXHUUCCKHE XapaKTCPHUCTUKHU CJIOXKHBIX CUCTEM C COCTAaBOM U
(bYHKI_II/IOHaJ'IBHBIMI/I BO3MOXKHOCTAMHU €€ KOMIIOHCHTOB.

BJIAJIETD:

MeTtonosiorueit 1 HaBbIKaMu peIICHUA HAYYHBIX U NPAKTUYICCKUX 3a4ay.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 PBS — Plant Breakdown Structure 1 1 1
2 WBS — Work Breakdown Structure 1 1 1
3 JucuuiuiiHa CUCTEMHOM HWHXXEHEPUU U | 1 |
POJb CUCTEMHOTO WH)KEHEPa
WUwnxenepus  TpeOoBaHMU, CTPYKTypa
4 TpeboBanuii, paboTra HWHXEHepa IO 1 1 1
TpeOOBaHUAM
5 WHTerpanns 1aHHBIX KU3HEHHOTO LKA 1 1 1
B TexHojoruu [SO 15926
6 MopneneopueHTUpOBaHHAS CHUCTEMHas ) ) )
UHKEHepHUs
7 OpraHu3anoHHBIE CTPYKTYPhI 1 1 1
8 [lonsiTue cucremsl 1 1 1




9 CucreMHbIi aHaTU3 1 1 1
Cucrembl WHTEPAKTHUBHOTO

10 P 2 2 2
MOJICTPOBAHUS

1 CucreMbl  cucteM. MyIlBTHAreHTHBIC 1 1 1
CHUCTEMBI

12 |CraHgapThl CHCTEMHOMN HH)KEHEPHUH 2 2 2

Hroro wacos 15 15 15

[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 7 (OceHHwmii)
1. PBS — Plant Breakdown Structure

@OyHKIMOHATBHBIE W TeoMeTpudeckue CTpyKTypbl. CraHmapTel KiaccuDUKalMu QYHKIHNA |
obopynosanus [SO 81346.

2. WBS — Work Breakdown Structure
CTpyKTypa IeSITeIbHOCTH U PaboT. YIIpaBlieHHE TPOCKTAMHU, MTPOIECCaMHU, KeicamH.
3. JIucuyIuiiHa CUCTEMHON HHXCHEPUH U POJIb CHCTEMHOTO HHXKCHEpa

Ponb cucteMHOro uH)xeHepa, OTIMYMS CUCTEMHOIO MH)KEHEpa OT IIPOEKTHOIO MEHeKepa U
WH)XEHEPOB MO crenuaibHOCTAM. CBA3b M OTJIMYMS CHUCTEMHOH HHXXEHEPUH M MPOTPaMMHON
WH)XEHEPUHU, UHKEHEPUU U UCCIIEJOBaHUM.

4. Nmxenepus TpeOOBaHUH, CTPYKTypa TpeOoBaHuii, paboTa HHXeHepa 1o TPeOOBAHUSIM

WnxeHepust CUCTEMHOM apXUTEKTYpbl, paboTa CUCTEeMHOTO apxutekropa. Onucanusi TpeOoBaHUN U
aApXUTEKTYpPHBIE ONTUCAHUS.

5. NnTerpanus JaHHBIX )KU3HEHHOTO IUKIa B TexHoioruu [SO 15926
WHTerpanus qaHHBIX )KU3HEHHOTO IMKIa B TexHoioruu [SO 15926. Texnonorus [SO 15926.
6. MopeneopreHTHPOBaHHAS CUCTEMHAs MHIKEHEPHS

Onucanus U mMozpenu cucteM. CKBO3HOE MPOEKTHPOBAHUE OT HJIEH IO PACUETHOr0 OOOCHOBAHUA,
JIETAIbHOTO TPOEKTUPOBAHUS M W3TOTOBJICHHUS. YIpaBleHHE KOH(QUTypanuedl W H3MEHEHUSIMH.
Mopgens mpoaykTa M MOIENb OpraHu3zaiuu. JlOKyMEHTOLEHTPUYECKHME W JaTaleHTPUYECKHE
apxutekTypsl coBpemeHHBIX CATIP u CYXKII,.

7. OpraHu3allMOHHbIE CTPYKTYPBI

Marpunia 3axmana. OMG ArchiMate (apXWTEKTYpHBIA SI3BIK JUISE  OMUCAHWST  CTPYKTYPBI
MPEOIpPUATHI).

8. IloHATHE CUCTEMEI

JKu3HeHHBIH UK CUCTeMBbl. llOHATHE XU3HEHHOTO NHKIA. THIBl U pa3sHOOOpa3we >KU3HEHHBIX
LUKJIOB. BBl )KU3HEHHBIX LIMKJIOB: NIOCJIEN0BATEIbHbIN, THKPEMEHTAJIBHBIA, HTEPALMOHHBIH.



9. CucteMHbIN aHAIN3

OyHKIIMOHATHHO-PU3NYECKH aHaN3. AHAIN3 prucka. OyHKIIMOHAIEHO-CTOUMOCTHOM aHANIN3.
10. CucteMbl HHTEPAKTUBHOTO MOJIETHUPOBAHUS

OpenModelica - s3Ik MOgeTUpOBaHUs HU3NICCKUX ABICHUHN ((DyHKIHIA).

11. Cuctemsl cucteM. MynbTHAT€HTHbBIE CHCTEMBI

MynbrUareHTHbIE CUCTEMBI.

12. CtanaapTsl CHCTEMHON WHXEHEPUU

Cranpapt SO 15288 (mpakTuky KU3HEHHOTO LIMKIIA cCUcTeMHOW nHxeHepun). Crangapt ISO 42010
(apxurextyproe onucanue). Cranmapt ISO 24744 (onucanue MeToJ0oB pa3paboTkH). MHTerparws
JMaHHBIX KU3HEHHOTO LMKIIa B TexHonoruu ISO 15926.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

1.

laponsg «bam» JloycoH, «CucteMHOE MBIIUICHHE U CUCTeMHas HHxkeHepws», Toum 1, «IlyremecTeue

M0 CHCTEMHOMY JaHAmadTy»

2.

NCO/M3BK 15288: 2005 (2008) ITporiecchl )KM3HEHHOTO UKIa cucTeM. CucTeMHast MHXXCHEPHS.

WH-(opmanimoHHas TEXHOIOTHS

3.

IAEA-TECDOC-1305, Safe and effective nuclear power plant life cycle management towards

decom-missioning

JomnonHurensHas aureparypa

kW=

Systems Analysis, Design, and Development by Charles Wasson.
EIA-632 standard, titled «Processes for Engineering a Systemy.
DOD Systems Engineering Handbook, circa 1982.

«System Engineering Management», by Blanchard.

US DoD SE Fundamentals guide.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasi epeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

Z[J'IH KOHTPOJISI U KOPPCKIINU 3HaHHﬁ, 06y‘la}0H_[I/IeC$I MOT'YT UCIIOJIb30BAaTh KOMIIBFOTCPHOC
TECTUPOBAHUC, B TOM YUCJIC HA ITOpPTAJIC WWW.I-exam.ru.

B mporecce caMocTosTENEHON padoThl 00YJaIOIIUXCS BO3MOYKHO UCIIOJIb30BAHKUE TAKUX MTPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

CryneHt, usyvamomuil Kypc «BBeneHue B CHUCTEMHYI0 WH)KEHEPHUIO», NIOJDKEH C OJHOW CTOPOHBI,
OBJaJeTh OOLIMM MOHSATUHHBIM ammapaToM, a C APYToil CTOPOHBI, JOHKEH HAyYUThCS NPUMEHSTH
TEOPETHUYECKUE 3HAHMSI HA TIPAKTHKE.

B pesynprare n3ydeHus] OTUCHMIUIMHBI CTYIEHT JOJDKEH 3HATh: Pa3iMyHble BHIBI U TUIBI CHCTEM;
OCHOBHBIE IPUHIIUIIBI U 3aKOHOMEPHOCTH MOBEICHHS CHcTeM; (DyHKIIMOHUPOBAHHUE U Pa3BUTHE CUCTEM.
PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BnajgeHHs MarTepuajoM CIYXXHUT yMEHHE pewiars 3aaadd. [Ipu pemeHun 3amaq Kaxiuoe
JelcTBHE HEOOXOAUMO apryMEHTHPOBATh, CCHUIASACH HA M3BECTHBIC TEOPETUUECKNE CBEICHHS.

B Hauane 3anATHs, Kak mpaBuiio, npoBoautcs KopoTkud (10-15 mMuHYT) ompoc mo marepuainy
MPOUICIINX 3aHATHH B YCTHOM WM muchMeHHOU (opme. OOBIMHO TPUICPKHUBAIOTCS CIEIYIOIIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIMHA 10 KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHyT); TOBTOpeHHE Marepuana HakaHyHe cienyromei nexnuu (10-15 munyT), popaboTka
y4eOHOro Marepuaia 1Mo KOHCHEKTaM JIeKIUH, yueOHOH M HayyHOW JHMTepaType, MOArOTOBKA OTBETOB
Ha BOIPOCHI, MPEIHA3HAUCHHBIX AJIS CaMOCTOATENbHOro u3ydeHus (1 dac Henenro), MOATOTOBKA K
MPaKTUYECKOMY 3aHATHIO, pemieHue 3agad (1 wac). BakHo n0OMTBHCS MOHMMAHUS HM3y4aeMOTrO
Marepuaja, a HE MEXaHUYeCKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3y4YeHMs OTAEIbHBIX TEM,
BOIIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY HJIM MPENOJAaBaTeli0, BeIyLIeMy
[IPAKTUYECKUE 3aHSITHUS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: PannorexHuka 1 KOMIIBIOTEPHBIE TEXHOJIOTHU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa QU3NKO-TEXHUIECKOH HH(OPMATUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: N.O. MuieHko, KaHI. TEXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3yueHus AUCIMIUIMHBI « BBeieHNE B CUCTEMHYIO HH)KCHEPHIO» 00YJaOIIMIACS JOKEH:

3HATb:

i

yMeThb:

OCHOBHBIE OHATUS U KOHLIENILIMY CUCTEMHON HHKEHEPUU;

[IpuHIMIBI TOCTPOEHUS U aHAJIN3a CUCTEM YIIPABJICHMUS;

ba3oBble METOIBI M CPEACTBA CHCTEMHOW U IPOIPaMMHON MH)KEHEPHUH;

Poccuiickne 1 MexmyHapoJHbIe CTAaHAAPTHI B cpepe CUCTEMHON U IPOTPaMMHOIN HHXCHEPHH;
[Toaxoap! K IPUHATHUIO PEILIEHUM IIPU CO31aHUH CIIOXKHBIX CUCTEM.

1. OnpenensTb Ha3HAYCHHUE U XapPaKTEPUCTUKHU CIOXKHBIX CUCTEM C YUETOM LEJIN UX CO3JaHMS;
2. [lnaHupoBaTh >KU3HEHHBIHN UK CJIOXKHBIX CHCTEM;
3. MHcnonp3oBare cHenuanu3upOBaHHBIE METONOJIIOTHH W CPENCTBA MOIEIMPOBAHUS IPOLECCOB U

CUCTEM;

4. ComocTaBiaTh HAa3HAYCHUE W TEXHHUUECKUC XAPAKTCPUCTHUKU CJIOKHBIX CHUCTEM C COCTABOM H
qJYHKHI/IOHaHBHBIMH BO3MOXKXHOCTAMH €€ KOMIIOHCHTOB.

BJIad€Th:

MCTOZ[OJ'IOF el 1 HaBbIKAMU PCIICHHUA HAYYHBIX U ITPAKTHUYCCKUX 3a1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C menbro KOHTPOJSL OCBOEHHUSI OOydaromuMucs ydeOHOro marepuana npoBoaurcs koporkuid (10-15
MUHYT) OIPOC 110 MaTepuaty MPOIIeIINX 3aHITUI B YCTHON WIIM MTUCbMEHHOH (opme.




3a Kax10€e 3a/1aHue CTY/ICHT MOJTy4aeT OIICHKY B COOTBETCTBHH C TaONHUIIEH KpUTEPHUs OLICHUBAHHUS.
Pesynbrarhl OleHKY 3a/1aHUI MOTYT OBITh YUTEHBI B PE3YJILTHPYIOLIEH OIIEHKE IO KypCY.

4. llepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB LIS cAaYH JU(PPepeHIIMPOBAHHOTO 3a4eTa B 7-M CEMECTpE:

1. JlucuumuiiHa CHUCTEMHOW HH)KCHEPUH, €€ OTIMYMA OT HH)XCHEPUU M0 CHEIHAJBHOCTSIM U
HWH)XEHEPHOIO0 MEHEIKMEHTa. PoJlb CHCTEMHOIO WH)KEHEpa, OTIMYMs CUCTEMHOIO HHXKEHEpa OT
MPOEKTHOI'O MEHEIKEepa U MHXKEHEPOB MO CIIEUUANBHOCTAM. CBSI3b U OTIMYHUS CUCTEMHOW MHKCHEPUH
U POTPaMMHON MHKEHEPUU, UHKEHEPUU U UCCIIEIOBAHUMN.

2. Cucremnsblii noaxon. LleneBble 1 oOecreunBaONINEe CUCTEMBI, CUCTEMBI B ONEPALlIOHHON cpere.
3anHTEpecOBaHHbIEe CTOPOHBI. JKU3HEHHBIH LUK cUcTeMbl. [loHSATHE >KM3HEHHOrO nWKia. Tumel u
pasHOOOpa3ue  JKM3HEHHBIX  LUKJIOB.  Buabl  KM3HEHHBIX  LUKIOB:  IOCJIEAOBATENbHBIMH,
WHKPEMEHTAIbHBIN, UTCPAIHOHHBIH.

3. Cranapmapr ISO 15288 (mpakTuku >XKH3HEHHOTO IMKJIa cucTeMHOW uHxeHepuu). Cranmapt SO
42010 (apxutekrypHoe onucanue). Cranmapr [SO 24744 (omucanume MeToAOB pa3pabOTKH).
WHTerpanus JaHHBIX )KU3HEHHOTO UKIA B TexHonoruu [SO 15926.

4. VmkeHepusl CUICTEMHOW apXUTEKTYpPhI, padoTa CHCTEMHOTO apxuTekropa. Onucanus TpeOOBaHUN U
APXUTEKTYypPHBIC OIUCAHHUS.

5. @OyHKUMOHAJIbHBIE W TE€OMETpUUYecKHe CTPYKTypbl. CraHpmapTel kinaccupukanuu (QyHKOUA H
obopynoBanus [SO 81346.

6. CTpyKTypa IesTelbHOCTH U PaboT. YIpaBieHHe POeKTaMH, polieccaMu, Keiicamu.

7. Marpuna 3axmana. OMG ArchiMate (apXHTeKTYpHBIH S3bIK JJISi OMUCAHHUSA CTPYKTYPHI
MPEOIpPUATHI).

8. OyHKIHMOHATBHO-(DM3NYECKUH aHan3. AHAIN3 pucka. OyHKIIMOHAIBHO-CTOMMOCTHOW aHAJIH3.

9. Omucanus n Mozpenu cucreM. CKBO3HOE MPOCKTUPOBAHUE OT MAEU JO PACUECTHOTO OOOCHOBAHMSA,
JIETaIbHOTO MPOEKTUPOBAHMS U U3TOTOBJICHUS. YIpaBlieHHE KOHPUrypanuei n u3sMeHeHusasMu. Mozneins
NPOAYKTa W MOJEIb OpraHu3anuu. JIOKyMEHTOLGHTPHUUYSCKUE M JaTalleHTPUYECKHE apXUTEKTYpPbI
coBpemenHbix CAIIP u CYXKLI.

10. DSL seikn. OpenModelica - s3Ik MomenupoBaHUs (GU3NYECKUX sBIeHHN ((DYHKINN).
MynbTHAreHTHBIE CUCTEMBI.

Kputepun onennBanus
ormnuHo (10) - BBICTaBISeTCS CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHCTEMAaTH3HPOBAaHHBIC,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU pEeIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
oTIN4HO (9) - BBICTABISIETCS CTYACHTY, IOKa3aBIIeMy CBOOOJHOE ONEPHUPOBAHNE 3HAHUSAMM YUeOHOM
MpPOrpaMMbl JUCLUUILTMHBI, BHITOJHEHUE 33JaHUH TBOPUECKOTO XapakTepa.

onM4yHo (8) - BBICTABIISICTCA CTY[ACHTY, IIOKa3aBIIEMY BJIaJCHHE NPOTPaMMHBIM Y4eOHBIM
MaTepHajoM C HaJMYMEM HECYIECTBEHHBIX OIIMOOK B JACHCTBHUSIX, CAMOCTOSITEILHO HCIPAaBIISIEMbIX
ydalMes.

XOpo1Io (7) - BBICTABJIFICTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpHajl, TPaMOTHO U IO CYHICCTBY
n3Jjaract €ro, yMeCT IpUMEHATL MMOJTYUYCHHBIC 3HAHUS HaA MPAKTHUKE, HO OOITYCKACTCs B OTBETC WJIM B
peuICHNHU 3aa49 HCKOTOPbIC HCTOYHOCTH.

xopouio (6) - BBICTABISIETCS CTYACHTY €CIM OH OCO3HAeT BOCHPOM3BEICHUE MPOTrPAMMHOIO Y4eOHOTO
Marepuaga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXKHOCTH, C HECYUIECTBEHHBIMH OIIMOKaMH,
3aTPyQHEHUS B IPUMEHEHUH OTEIbHbBIX HABBIKOB.

xopomo (5) - BBICTABISIETCA CTYAEHTY €CJIM TEOPETHUYECKOE COJACpKaHHE OCBOCHO HE IOJHOCTHIO,
HEKOTOpBIE TPAKTUYECKHE HAaBBIKM C(OPMHUPOBAHBI HEIOCTATOYHO, B HEKOTOPBIX CIydasx ObLIH
JOIYIIEHBI OLTHOKH.

VIOBJIETBOPUTENBHO (4) - BBICTABISIETCS CTYIEHTY, MOKa3aBLIeMy (parMEeHTapHBIH, pa3po3HEHHBII
XapakTep 3HAHUM, HEJIOCTATOYHO TMpaBUJIbHBIE (DOPMYIUPOBKH Oa30BBIX TMOHATHI, HAPyIICHHS
JIOTUYECKON MOCIE0BATEILHOCTH B M3JIOKEHUU NMPOrPaMMHOTO MaTepHalia, HO IIPHU 3TOM OH BIIAJEET
OCHOBHBIMHU pa3zieiaMu y4eOHOH MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJIyYeHHbIE 3HAHUS 110 00pa3ly B CTAaHJAPTHON CUTYyalllH.



YAOBIETBOPUTENBHO (3) - BBICTABIACTCS CTYACHTY B ciiydae OOJBIIOr0 KOJMYECTBA HEJOYETOB U
HETIPaBWIBHBIX OTBETOB, a TAK)XE MACCHBHOM padoTe B XOj€ 3aHATHH, MHOTHE ydeOHbIC 3aJaHus HE
BBITTOJTHEHBI.

HEYIOBJICTBOPUTENBHO (2) - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAaeT OOJNBINEH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIHPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJIB30BaTh IOJNYYCHHBIC 3HAHUS TPH PELUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HEY/OBJIETBOPUTENBHO (1) -  BBICTABISETCS CTYACHTY, KOTOPHI HE OCBOMJ TEOPETUYECKOE U
MPaKTHYECKOE COIEpIKaHue Kypca, BCE BHIIIOJIHEHHbBIC yUeOHBIE 3aIaHHs COIEPKAT rpyObIe OMINOKH.

5. MeTonuueckne MaTepuajbl, OMpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH QopMme.

ITpu npoBexenun muddepeHInpoBaHHOrO 3aueTa olOydvaromemycs npenocrapisercs 20 MUHYT Ha
noAroToBKy. Onpoc o0yvaronierocst MpoBoAUTCS B TedeHne 30 MUHYT.

Bo Bpems mpoBenenus audQepeHIpOBaHHOTO 3adera OOydaloummecs MOTYT —IOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUIUHEL



