degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: OCHOBBI TPOEKTHPOBAHUS CIIOKHBIX TEXHUYECKUX CUCTEM

10 HANIPABJIEHMIO: WNudopmarika v BEIYUCIUTENLHAS TEXHUKA

npo¢uib NOATOTOBKHU: IIporpaMmHast HHXEHEPUS
IepeaoBasi UHKXEHEPHA IIKOJa PaJloJIOKAMK, PaJIUOHABUTallUH U IPOTPaMMHOU
HWHXKCHCPUU
Kaq)e;[pa TEXHOJIOTHH HOPOCKTUPOBAHUSA CIIOKHBIX TCXHUYCCKUX CUCTCM

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH

AynuTOpHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 45 gac.
cemuHapsbl: 0 yac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka x sx3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: B.I". IToranos, kaHA. TEXH. HAYK

ITporpamma oGcyskaeHa Ha 3aceJaHny Kadepbl TEXHOIOTUI TPOSKTUPOBAHUS CIIOKHBIX TEXHHUECKUX CUCTEM
06.02.2020



AHHOTANMA

JucruminHa «OCHOBBI IPOEKTUPOBAHUS CIIOKHBIX TEXHMYECKMX CHCTEM» IpH3BaHa C(HOPMUPOBATH Y
CTYACHTOB npencTtaBieHue o npoektupoBaHud CTC kak KOMIUIEKCHOW AEATENbHOCTH, €€ OCHOBHBIX dTarax,
LHendx M 3ajadaX, COBPEMEHHBIX HMHCTPYMEHTAaxX, IOAXOJaX M METOAOJIOIUAX, IHPUMEHSEMBIX B 3TOH
NesITeIbHOCTH. JMCIuIinHa BKIIIOUaeT B ce0sl CBEICHUS] O CUCTEMHOM IOJXO0J€ B MMPOCKTUPOBAHUH, OCHOBAX
MMHTAIIIOHHOTO MOJIEIIMPOBAHMS, COBPEMEHHBIX CHCTEMax aBTOMaTn3npoBaHHoOro npoexkruposanus (CAIIP),
MPaKTUYECKUE 3aHATUs ¢ ucnonb3oBanreM 110 Matlab u npyrux coBpeMeHHBIX IPOrPaMMHBIX KOMILIEKCOB.

1. leau u 3apauun

eap AUCUMNIMHBI
* IPUBHUTHE CTYJACHTaM, OOYYarOIIMMCS CUCTEMHOTO MBIIUICHUS B YacTH OCHOB IPOCKTHPOBAHUS
cinoxHbIX Texaudeckux cuctem (CTC).

3agaun AUCOMIIHHBI
* IpuoOpeTeHne 0a30BBIX TEOPETUYECKUX 3HAHMM, MO3BOJIAIOIINX MPUMEHSATh CHCTEMHBIH MOIXOA B
xozie BHemHero npoektupoBanus CTC;
* IprOOpETeHNE YMEHHUH U HABBIKOB CTPYKTYpHOTO aHanu3a u cunreza CTC;

° HpI/IO6peTeHI/Ie HAaBBIKOB Mar€MaTn4€CKOIo, (I)YHKL[I/IOHZUIBHOFO n I/IH(bOPMaI_H/IOHHOF 0 MOACIUPOBAHUA
CTC.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWH, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrneyeHus

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOM
u (W) TexHoJOrMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANBHON e TeNbHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WiICHA
(pyxoBoznuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
[J ocHoBbI npoektupoBanus CTC;

[ cucreMoTexHUYEeCKHE PUHLIUIIBI cuHTe3a U aHanu3a CTC;
[J OCHOBHBIE METO/BI MOZIeIUpOoBaHus u npoektupoBanus CTC;
[ MmaremMaTH4eckoe onucanue GpyHkunoHanbHbeIX Mozenei CTC u ux 31eMeHTOB.

YMETb:

O popmynupoBats TpeboBanus k paspadarsiBaemoit CTC;

[ ananu3upoBatb cTpykrypy CTC;

[J paspabareiBaTh M mpuMeHsATh Maremarmdeckue moaenu CTC mpu 0OOCHOBaHHMHM TNPOEKTHBIX

peLIEHN;

[ OPpUMCHATL COBPCMCHHBIC TCXHOJIOTHUU TIIPOCKTUPOBAHHA C HUCIHOJIB30BAHUCM CASE-Cpe,[[CTB;

[ BeIOMpaTh ONTHUMAJBHBIE CUCTEMOTEXHHUYECKHE pelleHus 1o crpykrype u mapamerpam CTC;

[] oLleHMBATh KA4€CTBO pa3pa6aTBIBaGMLIX MporpaMMHbIX H3,I[eJIPII71;
0 IMPOBOAUTH BBIYHCIIUTCIBHBIC OKCIICPUMECHTDI C NCITOJIb30BAHUCM KOMHLIOTepHOI\/'I TCXHUKHU.

BJIAJIETD:



[J obmenHxeHepHbIMU MeTofamu nipoektupoBanus CTC;
[J HaBbIKAMM CHCTEMOTEXHHYECKOI'O KOMIIBIOTEPHOIO MoJenupoBaHus U KoHcTpyuposaHusi CTC;

[l MeromaMH, TEXHHKAMH M COBPEMEHHBIMH WHCTPYMEHTaMH IOCTPOEHUS (YHKIHMOHAIBHBIX
mareMarnyeckux mogaeneit CTC pa3HOro ypoBHS CIOKHOCTH U KOMILIEKCHOCTH;

[l meronamu pemreHus 3aaad cuaTe3a u ananuza CTC;

[J naBbikamu aHasm3a CTC amnst coBepIICHCTBOBAHMS MTPOLECCOB KU3HEHHOTO [TUKIIA;

[} COBpeMEHHbIMU HHCTPYMEHTAJIBHBIMU cpesicTBaMu npoekTupoBanus CTC;

[J HaBBIKAMHM TI'PaMOTHOW OOpaOOTKM PE3yJbTaTOB YHCICHHOIO SKCIEPUMEHTa M COIOCTABICHUS C
TEOPETUUECKUMH JAHHBIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3nein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Ilenu, 3ama4u ¥ KOMIIOHEHTHI CUCTEMHOM
1 unxeHepuu (cucremorexuukn). CTC kak 1
OOBEKT CUCTEMOTEXHUKHU
OCHOBHBIE ~ TPAKTUKU CHUCTEMHOM
2 WHXEeHepUuu TUTS obecrnieueHust 1 4
addexruBHOCTH U KadecTBa CTC
3 Cranun KHU3HEHHOTO UKJIA u 1 )

ynpasieHue xu3HeHHbIM ukinomM CTC

MexayHaponHble W TOCYIapCTBEHHBIE
4 CTaHAAPTHI, perIaMeHTHPYIOIHe 1 6
npoueccsl cozganug CTC

CucTeMHbI WHXMHUPUHT Ha OCHOBE
5 uudppoBeix  mozpeneir  (MBSE)  ans 1 4
cuHTe3a u aHanuza CTC

MCTOZ[ pa3pa60TKH CHUCTCMOTCXHHUYCCKUX

6 pEeLIEHUI TPY TOMOILY MOJEIIEH ! 2

7 CymHOoCTh  MeTOoAa  MMMTAIMOHHOTO 1 6
MOZCITHPOBAHHUS
[TnanupoBanue MAaIIMHHBIX

8 skcniepuMenToB. OOpaboTka u aHamu3 1 4
pEe3yaBTaTOB MOJICITHPOBAHHS

9 Metox Monre-Kapino 1 2
Hexoropsle THUIIBI CHCTEM MacCOBOTO

10 1
obciyxuBanusa (CMO)

CraHmapr  apXHUTEKTYpbl  BBICOKOTO
YPOBHS ISl MOZICTIMPOBAHUS U UIMUTALUU
- Modeling and Simulation (M&S) High
Level Architecture (HLA)

11

Pazpaborka  WMUTAIMOHHOW  MOJEIH
12 |mpenmernort oOmactu B MATLAB ¢ 1
naketom SIMULINK

AHamM3 W OLEHKA paJNOIOKAIIMOHHBIX
13 |cucrem ¢ ucnonb3oBanuem Phased Array 1
System Toolbox




MonenupoBanue ¥ IPOEKTUPOBAHUE
14  |xoMIIOHEHTOB PpanauoIOKaMOHHBIX 2
cucreM B MATLAB
MopaenupoBaHue alropuTMoB 00pabOTKU
15 |pagmonmokanuonHod — wmHpoOpManyu B 1 4
MATLAB
16 OO030p n aHaIM3 Pa3IMYHBIX CHCTEMHBIX 1 )
moneieii B MATLAB
OO6umii  0030p  MHCTPYMEHTAJIbHBIX
17  |cpencTB mpoekTUpoBaHHs 0a3 JaHHBIX U 1
nonsatue CASE-TexHonoruu
18 Merononorun CTPYKTYPHOT'O | )
MOJEJINPOBAHHUS
19 Mertonomnorus (YHKIHOHATBHOTO 1
MOZEIUPOBAHUS
Paszpaborka (yHKIIMOHAIEHOW MOJENN
20 mpenmetHoit obmactm CTC B Power 1 4
Designer
BBenenne B mpeamerHyro — obiacTh
21 1 2
npumepa CTC
Meronuka [IOCTPOEHUS
22 (YHKUMOHATBHOW MOZENH TNpeAMETHON 1 2
obnactu i npoektupoBanus CTC
73 Mertonomnorus UH(POPMALIMOHHOTO 1 4
MOZEIMPOBAHUS
Pa3zpaborka wHpOpMANMOHHON MoOJENN
24  |npenmernort obmactu CTC B Power 1 4
Designer
Meronuka MOCTPOCHUS
25  |uHpOpMANMOHHOW MOJAETH MPEIMETHOM 1
obnactu g npoektupoBanus CTC
Co3naHue JOrMYECKOM MOAeIHu Ipumepa
26 |CTC (moctpoenue amarpammbl ERD - 1 6
Entity Relationship Diagram)
Co3nanue ¢u3M4ecKoil Moaean npumepa
27 CTC (moxmroroBka UI/IHq)OpMaI_IPII/I JUTS )
nepeHoca JIOTHYECKOW MOIENH JTaHHBIX B
CYBL)
28  |CAIIP xak 00bEKT CUCTEMOTEXHUKH 2
29  |Maremarndeckoe obecrieuenne CAITP 3
30 |Mudopmanmonnoe obecnieuenne CAITP 2
31  |IIporpammuoe obecnieuenue CAITP 2
32 |Texuuueckoe obecneuenne CAITP 2
33 Opranu3allMOHHOE M METOANYECKOe 3
obecneuernne CAIIP
34 OOmas xapakTepucTHKa OTEYECTBEHHOM )
CAIIP-PJIC
Nroro gacos 45 60
ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

135 ygac., 3 3aud.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 7 (OceHHwmii)




1. Uenn, 3amaun ¥ KOMIOHEHTHI CUCTeMHOW wuHxeHepuH (cucremorexHukn). CTC kak oOBbeKT
CHUCTEMOTEXHUKHU

Konuenmusi, uenau, OCHOBHbIE 3aJa4d M NMPUHLIMIIEI CUCTEMHON WHXeHepudu. OCHOBHBIE MOHSTHA
CHCTEMHOW HWH)KCHEPHUHU. CrnoxHasi TeXHMYECKas CHCTeMa KaK OOBEKT CHCTEeMOTEXHHKH.
Onpenenenne Tpedoanuii k CTC, dhyHKuUMOHANBHBIA aHaW3 U jorundeckoe moaenupoBanue CTC,
KaK OCHOBHBIE KOMITOHEHTHI CHCTEMOTEXHHKH.

2. OCHOBHBbIC TPAKTUKA CHUCTEMHOW WHXKEHEpUH JUTst obecrieueHus s dexkruBHocTr U KadectBa CTC

JvcuuIuiiebl ¥ IPakTUKU CUCTEMHOM MHYKEHEpUU. TeXHUYecKue U IMPOECKTHBIE NPAKTUKU. bazoBas
MpaKTUKa YIpasieHus TpeOoBaHUsIMHU Uit oOecneueHus s¢dextuBHocTH U KadectBa CTC. RFLP
Metomonorusi pazpadotrku CTC. Enmnas wndopmanuonnas crpykrypa CTC, TexmpormeccoB u
pecypcoB A peanu3anny d3PQPEKTUBHON U KaueCTBEHHON TEXHUYECKOH CHCTEMBI.

3. CTa,I[I/II/I JKU3HCHHOI'O IUKJIA U YIIPABJICHUC JKU3HCHHBIM [IUKJIOM CTC

CTC kak OOBEKTBHI >KU3HEHHOTO LWKJa. JKM3HEHHBIH LMKI: OCHOBHBIC MOHSTHA M OIpPEIeSICHHS.
Craagun xuzHeHHoro nukia CTC: mccienoBanue U 000CHOBaHUE Pa3pabOTKH; MPOCKTUPOBAHHE U
MOJATrOTOBKA TPOW3BOJACTBA; INPOM3BOACTBO, BBOA B JEHCTBUE, 3KCIUTyaTalus, TEXHUYECKOE
00CITy’)KNBaHUE U PEMOHT.

TexHon0TMM yIpaBiIeHUs )KU3HEHHBIM LUKIOM. MH(popMannonHas monaepkka >KH3HEHHOTO LUKIIa
CTC. OcnoBuble kommoHeHThl PLM mnardopmbl ympasineHus Xu3HEHHbIM wLukiom: CAD,
CAM/CAPP, CAE u PDM cucremsl. [lokazarensHble mpuMepsbl ucnoib3oanuss PLM/PDM cucrem
JUIs IoAep>KKHY sxu3HeHHoro rukna CTC.

4. MC)KI[YHapOI[HBIG 1 TOCYAapCTBCHHBIC CTAHAAPThI, PCIIIAMCHTUPYIOIIUC MMPOLCCChI CO3aHUA CTC

MexayHaponHele cTaHzapTel 1o cuctemMHodl wumxenepun. Crapmapr ISO/IEC  15288:2002
MexayHapoaHOW OpraHu3aly II0 CTaHJapTU3alud U MEeXAYyHApOIHOW 3JIEKTPOTEXHUYECKON
komuccnun;, pycckos3banbiii ananor [OCT P MCO MBK 15288-2005. [IpumeHeHHE OCHOBHBIX
nonoxenuit crangapra [ISO 15288: "[Iporecchl )kU3HEHHOTO IUKIA cucTeMbl” Juist pazpadotku CTC.
O6bmas xapakrepuctika rocynapcrseHHsix crangaptoB ECK, ECITI, ECT/.

5. CucTeMHbI HHXUHUPHUHT Ha ocHOBE 1 dpoBbix Moaeneit (MBSE) mis cunresa u ananuza CTC

Enunas uumdpoBas wmHpOpManMOHHAs MOJENb >KU3HEHHOTO IIMKJIA CHUCTEMBI ISl OOECIICUCHHUS
cunre3a u aHaimza CTC: MccnenoBanue anbTepHATUBHBIX pellieHU; Pacnpenenenune TpeboBanmii
10 TOACHUCTEMaM U KOMIIOHeHTaM; Pa3paborka oOmero numsaiina u apxurektypel CTC;
Cnenngukanys KOMIIOHEHTOB U MX TEXHUYECKUX XapaKTePUCTHUK.

[IprMeHeHe HHCTPYMEHTAIILHBIX SI3BIKOB CUCTeMHOM nHxeHepuu (SysML, Modelica) mist cuntesa
(dbyHKImoHanbHEIX U orndeckux monenet CTC. CrnoxHble aHaMU3bI CTPYKTYpHI U moBeaeHus CTC u
UX TOJCHUCTEM JUIS MCCIIEA0BAHUS alIbTEPHATUBHBIX BAPUAHTOB M 00ECIICUCHUS IPUHATHS PEILICHU.

6. Meton pa3paOOTKH CUCTEMOTEXHUYECKUX PEICHUI IPY OMOIIY MOJEIeH

CyIHOCTh HPOEKTUPOBAHUS C MOMOLIBI0 Mozeneid. OCHOBHBIE MOHATHUS TEOPUH MOJCTHPOBAHMUSL.
Knaccudukanuss BHIOB MOACTUPOBAHMA M MaTeMaTHYECKUX MOJENed. AHAIUTHYECKHE U
craructuyeckne Meroasl MonenupoBanus CTC.

7. CymHOCTh METOZa UMUTAIIMOHHOTO MOJIEITUPOBAHUS

Nmvuranus, xak wHCTpyMeHT wucchenoBanus CTC. Buapl HMHTAIMOHHOTO MOICIUPOBAHMS.
MeTononorusl MOCTPOCHHMS] HMUTAUMOHHBIX Mopeneid. [loHsATHE O MOJENbHOM BpEMEHHU.
Monenupyromuii anroput™. O01as TEXHOIOTUYECKAs CXeMa UMUTAITMOHHOTO MOZICIIMPOBAHHUS.

8. HJ'IaHI/IpOBaHI/Ie MAalIMHHBIX 3KCIICPUMCHTOB. O6pa60TKa " aHaJIN3 pC3yJIbTaTOB MOJACIUPOBAHUSA



Mertonel Teopuu IIAHUPOBAaHUS HKCIEpUMEHTOB. CTpaTeruuyeckoe M TaKTUUECKOE IJIaHMPOBAaHUE
MAaIIMHHBIX JKCIEPUMEHTOB.  OpraHu3anusi BBIYMCIHMTENBHBIX SKCIepUMEHTOB. Dukcauusi u
cTaTHcTHUYecKast o0paboTka pe3ynbraroB MopenupoBaHus. llomyuenue, aHanu3 W MHTEpIIpeTALUs
Pe3yABTaTOB BEIUUCIUTEIBHBIX IKCIIEPUMEHTOB.

9. Metox Monre-Kapio

Peanmzanus merona Monte-Kapno mis pemienus 3agad pacdera Iuiomaaeld GUryp u WHTETpajioB.
MogennpoBaHre HEKOTOPBIX 3aKOHOB pAacHpelesIeHUs CIy4YalHBIX BEJIMYMH, HCIOJb3yEMBIE B
MMUTALIMOHHBIX IKCIIEpUMEHTaX. [ eHepanus cirydyaiiHbIX YMCell.

10. Hekotopsie TrIibl cucteM MaccoBoro obciyxkusanus (CMO)

Moenn MaccoBoro 0OCTYy)KHBaHUSI C IMyacCCOHOBCKUMH ToTOoKaMu. OOO0OIIeHHAs cTaluOHapHast
moxeirb CMO. Yacrable mozein CMO.

11. Cranaapt apXUTEKTyphl BBICOKOTO YPOBHS JJIi MOACIMpPOBaHMsA W mMuTaruu - Modeling and
Simulation (M&S) High Level Architecture (HLA)

Hemu wu 3amaum HLA. Apxurekrypa HLA. IlpaBuna HLA. OOwextHble Mmogenu B HLA.
BsaumopneiictBust ¢eneparoB. ['pynmer cepsucoB HLA: ympaenenust ¢enepauuneil, ynpabieHHS
AexnapanyaMu (OObSBICHUSMHM U 3asBKaMH), YIpPaBIEHHs OOBEKTaMH, yNpPaBICHUS BIAJCHUEM,
YIIPaBJICHUS MPOABMKEHUEM JIOTHYECKOTO BPEMEHH, YIPABIEHUS paclpeieIeHUEM TaHHBIX.

12. Pa3paboTka uMuTaoHHON Moaenu npeameTHoi oonactu B MATLAB ¢ nakerom SIMULINK

Cucremarmzanuss © Ki1accupuKanus S3bIKOB M CHCTEM HWMHTAI[HOHHOTO MOJICIUPOBAHMUSL.
CpaBHUTEIBHBIN aHAIN3 S3bIKOB MMHTAIIMOHHOTO MOZAEIUpoBaHus. [1akeThl MPHUKIIaJHBIX IPOrPaMM
MozenupoBaHus —cucteM. OOmas  XapakTepuCTHKa Iakera  OJOYHOTO  MMHTAIIMOHHOTO
monenupoBanust Simulink. 3amyck Simulink w3 MATLAB. bu6Gnuorexkun Simulink. Co3nanue
MOJICIIH.

13. AHanm3 u oIleHKa paIMOJIOKAIIMOHHEIX CUCTEM C ucronb3oBanneM Phased Array System Toolbox

Brenenue B mponecc paspadorku PJIC ¢ Phased Array System Toolbox. [lonHas cucremnast Mojenb
PJIC. Pacu€r MOmIHOCTH mepenardyuKa, MaKCUMAJIbHOW JATbHOCTH, OTHOIIEHHS CHTHAI/TIYM.
Anamu3  mokasareneir  obHapyxeHus. I[locTpoeHme — amarpamMMbl  JaNBHOCTB-YTOJ-BBICOTA.
YrpaxHeHus.

14. MonenupoBaHue U MPOEKTUPOBAHNE KOMITOHEHTOB PaInOIOKAIIMOHHbBIX cucteM B MATLAB

Co3manne W aHaidW3 30HAMPYIOUIMX HMIYIbcOB. Mopenun npuéMHOTO U Tepearomero
pamuodacToTHeIX  TpakToB. Co3maHme u  aHanu3  (a3sMpOBAHHBIX  AHTEHHBIX  PEHIETOK.
MogennpoBaHue NPOXOXKACHHUS CUTHAJIIOB YEpe3 aHTEHHBIE PEMIETKH. MopenmpoBaHHE TOYEYHBIX
nmened W menei oOparHoro paccesaus ¢ OIIP, 3aBucsmeir ot yria. MonenupoBanue
pacmpocTpaHeHUsl CUTHaja B CBOOOJHOM HPOCTPAHCTBE, aTMOC(EPHBIX SIBICHHA, MHOTOJIYYEBOIO
pacnpoCTpaHeHUs U aKTUBHBIX IIOMEX. YIIPasKHEHMUS.

Cemecrtp: 8 (Becennuit)
15. MoaenupoBaHue aIrOpuTMOB 00pabOTKH pannoioKaimoHHoi napopmanun B MATLAB

O0630p anroputMoB 00paboTku. Momenb y3KomojocHoro ¢opmupoBatens nyda (narrowband
beamformer). OcymiecTBieHre NPOCTPAHCTBEHHO-BpEeMEHHOW afantuBHOW o00pabotku (STAP).
Mogens mmpokornonocHoro ¢popmuposarens nyda (wideband beamformer). Peannzanus anropurma
JIETEKTUPOBAaHMS C TOCTOSHHBIM 3Ha4eHUeM BeposTHocTH JokHON TpeBorm (CFAR detection).
[Toctpoenue xapakrepuctuku Yroa-Zlomiep. YnpaxHeHUs .



16. O630p U aHANTH3 pa3IMYHBIX CUCTEMHBIX Mojeneii B MATLAB

MopnenupoBaHue JABMXKEHMs, TpPAaeKTOPUM M CLEHApUEB B PaJUOJIOKALMOHHBIX CHUCTEMaX.
Busyanuzanust TpaekTopuil pagapa M 1eneil M1 oTOOpa)XeHHE XapaKTEPUCTHK NalbHOCTh-BpeMS U
Homnep-Bpemsi. OrneHKa AAIbHOCTH M CKOPOCTH HECKONBKHX Lefeil B mMoHocrarmueckon PJIC.
NMurtanysa mumpoKOMONIOCHON paguoOKallMOHHON CHUCTEMBI. YCKOPEHHE CUMYISLUU MOCPEACTBOM
aBTOMaTuueckoi resepanuu C-kozna.

17. OOmmii 0030p HMHCTPYMEHTAJbHBIX CpPEACTB MPOEKTUPOBaHUS 0a3 [aHHBIX W TOHSITHE
CASE-texnonorun

[onstne CASE-texnonornu. CASE-cpenctBa, Ob0mas xapakrepuctuka u kiaccupukamus. O630p
CASE-cucrem. Design/IDEF. Power Designer kommanuu Sybase. Silverrun komnanuu Silverrun Ltd.
BPWin u ERWin xomnanuun LogicWorks. Designer/2000 komnanuu Oracle.

18. MeToonoruu CTpyKTypHOTO MOJIETTUPOBAHUS
Huarpammel notokoB nanHeix. Merononorus SADT (IDEFO0)
19. MeTononorust pyHKIIMOHATHHOTO MOJICIIUPOBAHUS

Konuenmust u ocHoBueie nonsitusi IDEF0. CoiictBa nuarpamm. IlpaBuia mocTpoeHust guarpaMm.
Mertonuka pa3paboTku (YHKIMOHANBHBIX Mojenell. OpraHuzamus mnporecca (QyHKIMOHAILHOTO
MOJEIINPOBAHHUS.

20. Paszpabotka yHKImonansHoi mogenu npeametHoi obinactu CTC B Power Designer

3anyck IDEFO0 wmopenupoBanusi. Cosmanue HoBoit IDEFO-momenn. Hactpoiika cpensr
npoexktupoBanus. Co3gaHne W pegakTUpoBaHUE (YHKIMOHAJIBHBIX OnokoB. Co3maHue IyT.
Hexommosuiusi  OokoB. 3amonHeHue Doccapus. [IpoBepka cuHTakcuca IDEFO-monenu.
Coxpanenne IDEF(0-monemnu.

21. Beenenue B npenmeTHyto oonacth npumepa CTC

ITocnenoBarenbHOCTh BBIMOMHEHUS J1abopaTopHOi paboTsl. TpeboBanus k oruery. KoHTposbHBIE
BOIIPOCHI.

22. Metonuka nocTpoeHus (yHKUMOHATIHHONH MOJENN MPEeIMETHON 00NacTH Uil MPOEKTUPOBAHUS
CTC

ITocnenoBarenbHOCTh BBINMOMHEHUS J1abopaTopHOi paboTsl. TpeboBanus k oruery. KoHTposbHBIE
BOIIPOCHI.

23. Metoposnorust ”HPOPMALTMOHHOTO MOAEITUPOBAHUS

Konnenmmust 1 cemantuka IDEF1. CymHoctn W ux arpuOyThl. 3aBUCHUMBIE W HE3aBUCHMBIE
cymHOCTH. CBSI3M MEXAY CYIIHOCTAMHU. MneHTuduuupyromue u HeHASHTHU()UUIUPYIOIIKUE CBS3H.
Unentndukanus cymHocteld. [Ipencrasnenue o Kitodax.

24. Pazpabotka nHpopmarronHoi Mogenu npeametHoit ooiaactu CTC B Power Designer

OcnoBHabie kommoHeHThl IDEF1X-Monenu: cymHocTb, arpuOyThl, oTHOIIEHUs (CBs3u). Pa3zpaboTka
KOHLIeNTyaJIbHOM cxeMbl 06a3bl nanHbIX B Design/IDEF. Coxpanenue IDEF1X-monenn.

25. Meroauka nOCTpOeHUs] HHPOPMALMOHHOM MOJENH MPEeIMETHON OOJIACTH ISl TPOCKTHPOBAHUS
CTC



ITocnenoBarenbHOCTh BBIMOMHEHUS J1abopaTopHOi paboTsl. TpeboBanus k oruery. KoHTposbHBIE
BOIIPOCHI.

26. Cozmanue noruyeckod mopenu npumepa CTC  (moctpoenme muarpammbl ERD - Entity
Relationship Diagram)

ITocnenoBarenbHOCTh BBIMOMHEHUS J1abopaTopHOi paboTsl. TpebGoBanus k oruery. KoHTposbHBIE
BOIIPOCHI.

27. Cozpanue ¢uszuueckorr momenu mnpumepa CTC (moaroroska WHGOpPMaLWU Ui TNEPEHOCA
smorumdeckoi moaenu nanueix B CYB/I)

ITocnenoBarenbHOCTh BBIMOMHEHUS J1abopaTopHOi paboTsl. TpebGoBanus k oruery. KoHTposbHBIE
BOIIPOCHI.

28. CAIIP xak 00BEKT CUCTEMOTEXHUKHU

CAIIP m wux Mecro cpead JAPYrMX aBTOMAaru3WpoBaHHBIX cucTeM. Kiaccudukarms CAITIP.
[punumner noctpoenusi CAIIP. Crpykrypa CAIIP, cocraBHble YacTH, HPOCKTHPYIOIIUE H
oOcyxxuBaromue noacuctemMol. OyHkiwn, xapakrepuctuku U npumepsl CAD/CAM/CAE-cuctem.

29. Maremarunyeckoe obecrieueaune CAIIP

TpeboBanus k Maremarnueckomy obecrieuenuto (MO) CAIIP. MO ananu3a mpoeKTHBIX pENICHUH.
Maremarndyeckue MOAETH B MpoLEAypax aHalin3a Ha MakpoypoBHe. MO aHanu3a Ha CHCTEMHOM
ypoBHe. MO cuHTe3a npoeKTHbIX perieHuil. [locraHoBKa 3aay CTPyKTYPHOIO U ITapaMeTPUUYECKOIO
cunTre3a. O630p MeToAOB onTUMHU3aMK. MeTozbl cTpykTypHOTO cuaTe3a B CAIIP.

30. Uadopmarmonnoe obecrnieuenne CAIIP

Xapakrepuctuka uaGopmanuu, ucnonbpdyemoir B CAIIP. banku u 6a3el manaeix CAIIP. Monenn
nanabiX. Ocobennoct 6a3 nanabix CAIIP. IlpoexTupoBanue 6a3 JaHHBIX. DKCIEPTHBIE CUCTEMBI U
6a3b1 3HaHuii CAIIP.

31. [Iporpammuoe obecnieuerne CAIIP

Crpyxkrypa nporpammuoro obecnedenus (I110) CAIIP. Ilpunnumnst u stanst pazpadorku 10 CAIIP.
Apxutekrypa crenmanbsaoro 110 CAIIP. Cnoco6bl onmcanust ctpykryp u @yHkiuii [10. Metoast
pazpadotku [10. [Tokazarenu kauecTBa NPUKIAIHBIX POTPAMM.

32. Texanueckoe odecneuenne CAIIP

Crpykrypa Texuuueckoro obecrnieuenust CAIIP. Ammaparypa pabGounx wmecT. JlokanbHbIe
BBIUMCIIUTENbHBIE CceTH. BrruucnutensHble y3mbl. Kananbsl mepeadn JaHHBIX B KOPIIOPATHBHBIX
ceTsix. CTeKH MPOTOKOJIOB.

33. OpranuzanuonHoe u Meroanueckoe obecneuenne CAIIP

Opranmzaumsa co3manusi u  npumeneHusi CAIIP na npeanpustun. Crenuain3upoBaHHbIC
nonpazaenenuss — monb3oBaeTan CAIIP. JlokyMeHTBI, OINpenemnsiolnue COCTaB, COAEpKaHHE U
($yHKUMOHABHOE Ha3HadeHne Bcex BuaoB obecniedenus CAIIP.

34. Obmas xapakrepuctuka oreduectBeHHoit CAITP-PJIC

IMonxonpr k mpoenktupoBanuto CAIIP PJIC. Wnrerpamumonnas muardgopma, HabOp NPUKIAIHBIX
MPOrpaMMHBIX MOJYJIEH, OaHK JaHHBIX, TAKET IPOraMMHBIX CPEJICTB HMHKEHEPHOTO aHan3a. YPOBHU
u stansl npoetupoBanus B CAIIP-PJIC. Pemenne mpakTH4ecKux 3a1ad.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Y4eOHas aynuTopus, OCHAIIEHHAS MYITBTUMEANIHBIM 000pyI0BaHHEeM (TIPOSKTOP WIIH TIa3MEHHAs
MTaHEeIb), JOCKOM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. ABTOMaTH3MPOBAaHHBIC CUCTEMBI YIIPaBICHHS IPEANPUSTHIMU MacCOBOTO Mpou3BoacTBa [Tekcer] :
y4. mocobue aist By30B / mof pea. b. B. Brnacosa, A. I1. KoBanesa .— M. : Beicmas mkona, 1987 .—
240 c.

JomnonHutenbpHas auTeparypa

1. OcHOBBI aBTOMaTU3UPOBAHHOTO MpoeKkTrpoBanus [ Tekct] : yuebnuk i By3oB / U. I1. HopenkoB .—
M. : U3a-Bo MI'TY um. H. 3. baymana, 2000 .— 360 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Cryaent, uzy4aromuii aucuuiiuHy "OCHOBBI NPOEKTUPOBAHUS CJIOJHBIX TEXHHUYECKUX CHCTEeM'",
JIOJDKEH C OJHOM CTOPOHBI, OBJIAAETh OOIIMM MOHSTHUHHBIM anlaparoM, a ¢ APYrod CTOPOHBI, JOIKEH
Hay4UThCs IPUMEHATh TEOPETUUECKHUE 3HAHUS Ha [IPAKTUKE.

B pe3synbrare u3ydeHus IQUCLUIUIMHBI CTYyAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCHOMBI.

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M Hay4yHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJSI CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHUH, CBOMCTB;

— MOATOTOBKY K TU(dEpEeHINPOBAHHOMY 3a4ETy H SK3aMEHY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

Kadeapa TEXHOJIOTUI MPOEKTUPOBAHMS CIIOKHBIX TEXHUYECKUX CHCTEM
Kypc: 4
KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (BeceHHuit) - Jxk3aMeH

Pa3zpatGoTunk: B.I'. Iloranos, kaHA. TEXH. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO
o0ecrnieyeHus

OIIK-4 CriocoOeH ocymIecTBIATE cOOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH JJIsl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (WiM) TexHoJOorMYeckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE diieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBozauTENs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC HU3YUCHUA JUCHUIIIAHBI «OCHOBEI IMPOCKTUPOBAHUA CJIO)KHBIX TCXHHUYCCKUX CUCTCM»

00yJaromuiicst JOmKeH:

3HATh:
[ ocHoBeI npoexTupoBanusi CTC;
) cHCTEMOTEXHUYECKHe IPHHIUIEI cuHTe3a 1 aHanm3a CTC;
] OCHOBHBIE METOIbI MOJeNHpoBaHys U npoexTupoBanus CTC;
[ MmaremaTH4yeckoe onucanue GpyHKInoHanbHbIX Mozenei CTC u ux 31eMeHTOB.

yMeThb:
[J dopmynupoBath TpeboBanus k paspadarsiBaemoii CTC;
[J ananuzupoBats cTpykrypy CTC;
[l paspabarbiBaTh W mHpuMeHATh Maremarudeckue Mmomenu CTC npu 000OCHOBaHMM TNPOEKTHBIX
PpELICHMUI;
[/ IpUMEHATh COBPEMEHHBIE TEXHOJIOTHM MpPOEKTHpoBaHus C wucnonb3oBanueM CASE-cpencts;
[l BpIOMpaTh ONTHMAJIbHBIC CHCTEMOTEXHMYECKHE pelIeHus 1o cTpykrype u mapamerpam CTC;
[} oLleHMBaTh Ka4eCTBO pa3pabaThIBAEMBIX ITPOTPAMMHBIX M3/ENINH;
) IpOBOUTH BBIYHCIUTEILHBIE SKCIIEPUMEHTHI C HCIIOIb30BaHUEM KOMIIBIOTEPHOU TEXHUKH.

BJIA/IETh:

[J obmenmxeHepHbIMU MeTofiamu TipoekTupoBanus CTC;
[J HaBbIKAMHM CHCTEMOTEXHHYECKOTO KOMIIBIOTEPHOTO MoJenupoBaHus W KoHcTpyupoBanHusi CTC;

[] mMeromamu,

TCXHUKaMHU HW COBPCMCHHBIMU HWHCTPYMCHTAMH TTOCTPOCHUSA @yHKHHOHaJ’ILHBIX

maremaruyeckux mogeieit CTC pa3HOro ypoBHsl CII0)XHOCTH U KOMILIEKCHOCTH;

[J MeToaMu penieHus 3aaa4 cuaTe3a u aHanmza CTC;

[J HaBplkamu aHasn3a CTC ass coBeplLIEHCTBOBaHMS IIPOLIECCOB KU3HEHHOTO LIUKIIA;

[J coBpeMEHHBIMH HHCTPYMEHTAIBHBIMH cpeacTBaMu npoektupoBanusi CTC;

[/ HaBBIKAMHM TPAMOTHOWH 0OpabOTKM pe3y/lbTaTOB YUCICHHOTO 3KCHEPUMEHTa U CONOCTAaBICHUS C

TCOPCTUICCKUMU JaHHBIMU.

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

1. OcHOBHBIE TOHSTHS CUCTeMHOW HHKeHepuH. CIOKHAs TEXHHWYECKas CUCTeMa KaK OOBEKT
cucremorexuuku. Onpenenenue Tpedosanmiit k CTC.

2. JKv3HEHHBI LWKI: OCHOBHBIC TOHATUS H OIPEICIICHHUS.
WcclieZioBaHe W 000CHOBaHUE Pa3padOTKH;

Craguu xusHenHoro nukia CTC:
MPOEKTUPOBAHUE W TIOATOTOBKA TPOM3BOJICTBA;

nponu3BOACTBO, BBOI B ,Z[efICTBHC, OKCILTyaTalus, TCXHUYCCKOC O6CJ'Iy>KI/IBaHI/Ie U PCMOHT.

3. Texuonmoruu ympapieHHs >KU3HEHHBIM LUKIOM. OcHOBHble KoMmnoHeHTHI PLM muatdopmbl
ynpasienus xu3HeHHbIM 1ukioM: CAD, CAM/CAPP, CAE u PDM cucremsl.



4. HccnemoBaHue anbTepHATHBHBIX pelleHud. Pacrpenenenue TpeOoBaHMi 1O HOACHCTEMAM U
KoMITOHeHTaM. Pa3pabotka obuiero auzaitna u apxutekrypbl CTC. Cnenudukanys KOMIIOHEHTOB U UX
TEXHUYECKUX XapPaKTEPUCTHUK.

5. OcHOBHbIE TOHATUS Teopuu MoaenupoBanui. Kiaccupukanuss BUIAOB MOACIHPOBAHUS H
MaTE€MaTUYECKUX MOAEIICH.

6. AHanuTHYECKHE U CTaTHCTUYECKHe MeToabl MoneiarpoBanus CTC.

7. Buapl MMUTAMOHHOIO MOZEIUPOBAHUSA. METONOJIOIUS IOCTPOEHUS HWMHUTALUMOHHBIX MOJCIIEH.
[lonsTue 0 MOETEHOM BpEMEHH.

8. MeTtonbl Teopun MIaHUPOBAHUS HKCIEPUMEHTOB. CTpaTernueckoe M TaKTHUYECKOE IIaHWPOBAaHHUE
MAaIIMHHBIX 3KCIEPUMEHTOB. Opranusanys BbIUUCIUTENIBHBIX 3KCIEpUMEHTOB. Pukcauus U
cTatucTHyeckasi o0paboTKa pe3ynbTaroB MonenupoBaHus. [lomyueHuwe, aHamu3 W HMHTEPIIPETALIUS
PE3YyNbTaTOB BBIYUCIUTEIbHBIX HKCIIEPUMEHTOB.

9. Peanuzanus merona Monre-Kapio ans pemienus 3agad pacuera miomaneil Guryp u MHTErpajios.
MopnenupoBaHue HEKOTOPBIX 3aKOHOB paclpeieieHus ClaydalHbIX BEJIMYUH, MCIIOJIb3yEMblE B
WMUTAIMOHHBIX SKCTICPUMEHTAX.

10. Mopenu mMaccoBoro OOCTY»KHBaHUS C ITyacCOHOBCKUMHU ToTokamu. OOO0OIIEeHHAas CTalmoHapHas
moxaens CMO.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. Jlmarpammsl moTokoB qaHHBIX. Metomonorus SADT (IDEFO0).

2. Konnernuumst u ocHosHsle nousitust IDEF0. CpoiictBa quarpamm. IlpaBuia mocTpoeHus: Auarpamm.
Mertonuka pa3paboTku (YHKUMOHANBHBIX Mozenei. OpraHuzanus nporecca (QyHKIHOHAIBHOTO
MOJEJINPOBAHMUS.

3. Konmemmuss u cemantuka IDEF1. Cymuoctn w wux arpuOytel. WaeHtudurnupyromue u
HeuAeHTUGUIMPYIOLIHEe CBA3U. MieHTr(uKanus CyIHOCTEH.

4. Tpeboanus k MareMarndeckomy obecnedenuto (MO) CAIIP. MO anann3a NpOEKTHBIX PElICHUH.
Maremarrdeckue MOAEIM B MPOLEAYypax aHajiu3a Ha MakpoypoBHe. MO aHanu3a Ha CHCTEMHOM
ypoBHe. MO cuHTe3a MPOEKTHBIX PEIIEeHUH.

5. TloctaHoBKa 3a7ad CTPYKTYpHOTO U IapaMeTpHyeckoro cuHre3a. O0630p METOIOB ONTHMH3ALNU.
Mertonsl ctpykrypHoro cunte3a B CAIIP.

6. Mopenu nanabix. Ocobennoctu 0a3 manubix CAIIP. [IpoexktupoBanue 0a3 gaHHBIX. DKCIEPTHBIE
cuctembl 1 6a3pl 3HaHUH CAITP.

7. Cmoco0Obl onucanus ctpykryp u ¢ynkiuii [10. Meronsr pazpaborku I10. Tlokazarenn kadectpa
MPUKJIAIHBIX TPOTPAMM.

8.  Crpykrypa TtexHuueckoro obecrnedenuss CAIIP. Amnmaparypa paboumx Mect. JlokaabHbIe
BBIUMCIIUTENbHBIE ceTU. Boruncnurenbublie y3inbl. Kanansl nepenayn JaHHBIX B KOPIIOPATHBHBIX CETX.
Creku MpOTOKOJIOB.

9. Toaxoxmsl x npoenkrupoBanuio CAIIP PJIC. Unterpaunonnas muiardgopma, HaOOp MPUKIAAHBIX
NPOTrPaMMHBIX MOIyNeil, OaHK JaHHBIX, HaKeT NPOraMMHBIX CPEJCTB HMHXEHEPHOTO aHalu3a.

10. ¥YpoBHu u stansl npoetupoBanust B CAIIP-PJIC. Pemenne npakrudeckux 3agad

buier 1

1. OcHOBHBIE TOHSTHS CUCTeMHOW HHKeHepuH. CIOKHAs TEXHHWYECKas CUCTeMa KaK OOBEKT
cucreMmorexuuku. Onpenenenue Tpedosanmii k CTC.

2. JKvi3HEeHHBIH IIUKJI: OCHOBHBIE MOHATHUS U OIpeNeIeHHS.

buner 2

1. Craguu xwu3nennoro mukia CTC: uccnenopanne u 000CHOBaHME Pa3pabOTKH; MPOCKTHUPOBAHUE U
MOJITOTOBKA TMPOM3BOACTBA; IMPOWU3BOACTBO, BBOJA B JEHCTBHE, OJKCIUTyaTalus, TEXHUYECKOE
00CTy>KUBAaHUE W PEMOHT.

2. OcHoBuble KoMnoHeHTH PLM mnardopmsl ynpasienus sku3HeHHbM nukiom: CAD, CAM/CAPP,
CAE u PDM cucremst.



buner 3

1. Meroapl TeopuH TUTAHUPOBAHHS SKCHEPUMEHTOB. CTparermueckoe M TaKTUYECKOE IIIaHHMPOBAaHUE
MAaITMHHBIX 3KCTIEpUMEHTOB. OpraHu3anys BEIYHCIUTEIBHBIX SKCIIEPUMEHTOB.

2. Oukcamusi W CTaTUCTUYeCKas o00paboTKa pe3ynbTaToB MojenupoBanus. llomydeHue, aHanu3 u
WHTEPIpPETaIHs PE3YTBTaTOB BHIYHCIUTEIBHBIX SKCIIEPUMEHTOB.

buner 4

1. HccnemoBanue albTepHATUBHBIX pellleHUi. PacrnpenencHue TpeOoBaHWA MO TOACHCTEMAM U
KOMITOHEHTaM.

2. Pazpabotrka oOmero nm3aiiHa u apxutekrypel CTC. Cnenudukanus KOMIOHEHTOB H HUX
TEXHHUYECKUX XapaKTEPHCTHK.

Kpurepun onennBanus
Onenka «ortmuuHo (10)» BeIcTaBnsieTcs oOydaromieMycs, €cid IIOKa3aBIIeMy BCECTOPOHHUE,
CHCTEMaTU3UPOBaHHbIC, TIIyOOKHE 3HAHUS NpPEAMETa U B Xoje Oeceqpl OH BEPHO U JIETAIBHO OTBETUII
Ha dYeTelpe (4) NPOM3BOJIBHBIX BONPOCA U3 BBIIIE IPHUBEAECHHOTO NepedHs. JleTanbHbIM OTBET
MpearonaracT BEpHbIE OTBETH Ha BCE YTOUHSIOLIME BONPOCHL. [1oAroToBKa M 3amura MHULOUATUBHON
KypCOBOM pabOTBHI SBIAETCS IPEUMYIIECTBOM.
Onenka «oTnuaHO (9)» BBICTaBIsieTCSl OOydaromieMycs, €Clih B Xojie Oecelbl OH BEpPHO, HO HE
HCUepIbIBaOIIee AeTaJbHO OTBETHII HAa YeThIpe (4) MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPUBEICHHOTO
nepeyHst (MOT HE OTBETUTh HA HEKOTOphble YyTouHstomue Bompockl). IloaroroBka u 3ammra
WHUIIMATUBHON KYypCOBOH pabOThI ABISETCS IPEUMYILECTBOM.
Onenka «oTnu4HO (8)» BBICTABIsiETCSl OOydaromieMycs, €CliM B Xojie Oecelbl OH BEpPHO, HO HE
HCUepIIbIBaOIee AETaIbHO OTBETHII HAa YeThIpe (4) MPOM3BOJIBHBIX BOMPOCA U3 BBIIIE MPHUBEICHHOTO
nepeyHst (He OTBETHII Ha YTOYHSIOIIME BOIIPOCHI).
Onenka «xopomio (7)» BeIcTaBisieTcs 00ydaroleMycs, €Ci B XoJie 0ecelbl OH BEPHO M JOCTATOYHO
JeTaJbHO OTBETHI Ha TpH (3) MPOM3BOJIBHBIX BOIPOCA M3 BHILIE MPUBEICHHOTO NepedHs. JleTanbHblii
OTBET IMIPEAINoJaraeT BEpHbIE OTBETHI HAa BCE YTOYHSIOIIME BOHPOCHL. [loaroTtoBka M 3ammra
WHUIIMATUBHON KYypCOBOH pabOThI ABISETCS IPEUMYILECTBOM.
Onenka «xopomo (6)» BbICTaBisieTcsl OOydarolmlemycsi, eciii B Xole Oeceabl OH BEPHO, HO HE
MCUEPIBIBAIONICE AETAIBHO OTBETWJI Ha TpH (3) NMPOM3BOJIBHBIX BOIIPOCA U3 BBIIIE NPHBEACHHOTO
nepevHs (He OTBETWJI Ha HEKOTOpBIE YTOUYHSIOMIME BOHpockl). IloAroToBKa M 3ammTa MHULMATHBHOMN
KypCOBOM pabOTBHI SBIAETCS IPEUMYIIECTBOM.
Onenka «xopouio (5)» BeIcTaBisieTcs 00yyaromeMycs, €ciii B xo/ie 0eceabl OH BEPHO U JOCTATOYHO
JIeTaIbHO OTBETWJI Ha JBa (2) MPOM3BOJIBHBIX BONPOCA M3 BhINIE MPUBEICHHOIO MepedHs. JleTanbHbli
OTBET MPEAIOoJaracT BEpHbIEC OTBETHl HA BCE YTOUHSIOIIUE BOIPOCHL.
OrneHka «yIOBIETBOPUTENHHO (4)» BBICTABIACTCS O00ydaromeMycs, €Clu B Xojie Oecelbl OH BEPHO U
JOCTaTOYHO JETAJILHO OTBETHJ Ha OAMH (1) MPOM3BOJIBHBINA BOIPOC U3 BBIIIE IMPUBEJCHHOTO MEPEYHS.
JleTanpHBIA OTBET MPEIOIaracT BEpHbIE OTBETHI HA BCE YTOUHsIOLIME BONpockl. [loaroToBka u 3amura
MHHULMATUBHOI KypCOBOH pabOThI ABJISIETCS IPEUMYIIIECTBOM.
OneHka «yaoBIETBOPUTENBHO (3)» BBICTABIsIETCS 00yUaIOIEMYyCsl, €CIM B XoJie Oecellbl OH BEPHO, HO
HE MCYEpIIBIBAIOIIEE eTalbHO OTBETWI Ha ofuH (1) mMpou3BONBHBIN BOIPOC M3 BHIIE NMPUBEAECHHOIO
nepevHs (He OTBETHII Ha YTOUHSIOLINE BOIIPOCHI).
OreHKa «HEYIOBIETBOPUTEIHHO (2)» BBICTABIsIETCS] 00yJaroImeMycs, eclid B XoJie Oece/lbl OH HE CMOT
OTBETUTh HU Ha OJUH MPOU3BOJBHBIA BONPOC W3 BHILIEC IPUBEICHHOTO NEPEYHs, HO CMOT OTBETUTH Ha
HaBOJAIINE BOIPOCHI U BOIPOCHI € «IIOACKA3KaMI».
Onenka «HeynoBieTBopuTenasHO (1)» BoicTaBnsieTcst o0ydaromeMycs, eciid B XoJe Oecelbl OH He CMOT
OTBETUTHh HHU HA OJIMH IIPOM3BOJIBHBIN BONPOC M3 BHIIIE MPUBEACHHOTO MEPEYHsl, a TaK K€ HU Ha OJHUH
HaBOJSILIIUI BOIIPOC.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIN 3aUeT U IK3aMEH MPOBOJUTCS B yCTHOMU (hopMe.

[Ipu nmpoBeaenun auddepeHIUPOBaHHOTO 3a4eTa M 3K3aMeHa olyuaromieMycs mpenoctasisiercs: 20
MHUHYT Ha MOATOTOBKY. Orpoc 00ydaromerocs mpoBogUTCs B TeueHne 30 MUHYT.

Bo Bpemst mpoBenenus auhepeHIPOBAaHHOTO 3a4eTa U K3aMeHa 00yJaloniuecss MOTyT MOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUINHEL



