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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. eau AMCHUIMIHHBI

HOI[FOTOBKa crienuaiaucra, BJIIaACOICro 3HAHUSIMH B O6J'IaCTI/I KOMHBIOTepHOFO
MOI[GJ'II/IpOBaHI/ISI TCXHOJIOTHUYCCKUX HpOHeCCOB B MaH.IHHOCTpOCHI/II/I 1 HaBBIKAMH MOI[GJ'II/IpOBaHI/ISI
TCXHOJIOTHYCCKUX HpOHeCCOB C MIOMOIIBIO PA3JIMYHBIX ITPOIrPAMMHBIX ITAKCTOB.

1.2. 3agaun ocBOeHHUSA TUCIHHUILIHHBI
W3ydeHne OCHOBHBIX  METOJOB  KOMIIBIOTEPHOTO  MOJCITHUPOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB
N3ydeHne 0CHOB UMUTAIIMOHHOTO MOJICIIMPOBAHUS CUCTEM
N3ydenune cucrteM WHXKEHEPHOTO aHalM3a: METOJl KOHEUHBIX AJIEMEHTOB,
ocHOBBI MojieniupoBanusi B ANSY'S

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Huctumuinaa  «KoMmbroTepHoe ~ MOAENIUpPOBAHUE  TEXHOJOTHYECKUX
MIPOIIECCOB B MAIIMHOCTPOCHUM» OTHOCHUTCA K JAUCIIUIUIMHAM BapHATHUBHOM 4acTu
(mucuuruMHa 10 BRIOOPY) Os10Ka b1.

3. HEPEYEHD INIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipomecc wm3yuenus aucnumuimHbl «KoMmbroTepHOe MoaenupoBaHHE
TEXHOJIOTHYECKHX TPOIECCOB B MAIIMHOCTPOSHUW» HAIpaBJiieH Ha (HOPMHUPOBAHHE
CHEAYIOINX KOMIETEHIINH:

OIIK-1 - cmocoGHOCTBIO pelIaTh CTaHAAPTHBIE 3a/1aun MPOodheCCHOHATBHOM
JESATEILHOCTH HAa OCHOBE MH(MOPMAIIMOHHONW M OMOIHOrpaguuecKoil KyJIbTyphI C
npuMeHEeHueM WH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH W C Y4ETOM
OCHOBHBIX TpeOoBaHUM WH(OPMAITMOHHON O€30MaCHOCTH

[TK-19 - ciocoOHOCTHIO TPUHUMATh YYaCTHE B MOJICTMPOBAHUH MTPOIIECCOB U
CPEIICTB M3MEPEHUM, UCIBITAHUM W KOHTPOJS C UCIOJIb30BAHUEM CTaHIAPTHBIX
MAKETOB U CPEJICTB aBTOMATH3WPOBAHHOTO MPOEKTUPOBAHUS

Pe3yabTaThl 00y4eHus, XapaKTepUu3yIolLue

Komnerenuus
c¢popMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-1 3HATH LIeJIM U 00JACTH MPUMEHEHUS] KOMITBIOTEPHOTO
MOJEJINPOBAHUS B TEXHUKE; OCHOBHBIE METObI
KOMITBIOTEPHOI'O MOJEIIMPOBAHUS TEXHOJOTMYECKHUX
IIPOLIECCOB B MAIIMHOCTPOEHUN

YMETH UCIIOJIB30BATh UMUTAIITMOHHOC KOMIIBFOTCPHOC
MOJCINPOBAHNC IJIs1 aHAJIN3d CUCTCM

BJIAJI€Th HABBIKAMU PA0OTHI C MPOTPAMMHBIMU
CPEACTBAMH KOMITBIOTEPHON MAaTEMATHKHU U
MOJEIUPOBAHUS

[1K-19 3HaTh BHJBI MOJEJIEH, Ha3HAUECHHE UMHUTAIMOHHOTO
MOJICJIMPOBAaHUS; OCHOBHBIE METOAbI YUCICHHOTO
pemenus nuddepeHITManbHBIX YPABHEHUA U UX CUCTEM,
MIPUMEHSIEMBIE B CUCTEMAaX WHKEHEPHOTO aHAJIN3a

YMETH BBIITOJIHATE MOACIIMPOBAHUC TEXHOJIOTMYCCKUX




MpoueCCoOB, OCHOBAHHOC Ha METOJA€ KOHCYHBIX
QJICMCHTOB

BJIaACTh HaBbBIKAMH pa6OTI>I C IIpOrpaMMHBIMH ITAKCTAMH,
MMpCaAHa3HAYCHHBIMU JIS1 MOACIIMPOBAHUA
TCXHOJIOTMYCCKUX ITPOICCCOB

4. OFBEM JJUCIUIIJINHBI
OO6mast TpyAOEMKOCTh AUCHMUILUIUHBI «KOMIBIOTEpHOE MOJEIMPOBAHUE
TEXHOJIOTUYECKHX MPOIIECCOB B MAIIMHOCTPOCHUU» COCTABIISET 5 3.€.
Pacnipenenenuie Tpy10€MKOCTH JUCIUIUIMHBI 1O BUIAM 3aHATHIA
ouyHasi gopma oOyueHust

Bcero | CemecTpsl

Buapl yueO6HOM paboThI

9JacoB 6
AyAuTOpPHBIE 3aHATHS (BCEro) 72 72
B Tom uncae:
Jlexknun 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yackl Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TpPy10€MKOCTb:
aKaJeMUIYECKHUE YaChI 180 180
3a4.e]l. 3) 3)

3a04Hast popma 00y4eHHUs

Bcero | CemecTpbl

Bunpr yue6HOM paboThI

4acoB 7
AyauTOpHBbIE 3aHSITHS (BCEro) 20 20
B ToMm uncie:
Jlexknnn 10 10
JlaGopatopusie pabotsl (JIP) 10 10
CamocrosiTesibHasi padoTa 151 151
KouTpoJuabHasi padora + +
Yackl Ha KOHTPOJIb 9 9
Bupl 1poMeXyTOYHOM aTTECTAllUM - DK3aMEH + +
OO6m1ast TPy 10€MKOCTb:
aKaJEMHUYECKUE YaChl 180 180
3a4.e. 5 5

5. COAEP KAHUE JUCIHUIIJIMHBI MOAYJIA)
5.1 Copep:xxanue pa3aeoB JUCHUIUIMHBI W paclpelesieHue
TPYAOEMKOCTH 10 BUIaM 3aHATHIA
ouHasi popma o0yueHust

Ne JIao. Bcero,
HanmeHoBaHUE TEMBI ConepxaHue pasziena Jlexiy CPC
/1 3aH. Jac




MeToabpl KOMIBIOTEPHOTO
MOZENUPOBAHHUS
TEXHOJIOTHYECKHX MPOIECCOB B
MAalITHOCTPOCHUU

Mogens. Knaccudukauus mozeneii,
HCTIONIB3YEMBIX B MAIIMHOCTPOSHUU. OCHOBHBIC
cBoiicTBa Moaenei. Llenu u 3amaun
KOMITBIOTEPHOTO MOJICITUPOBAHUS B TEXHHKE.
Ha3znauenwne 1 00J1aCTH IPUMEHCHUS
MMHTAIIMOHHOTO MOJICTMPOBAHUS B HAYKE U
TexHuKe. [lapaqurMpl HMUTAITUOHHOTO
MOJICTTUPOBAHUSL.

OCHOBHBIE 3Talbl pa3pabOTKH UMUTAIIOHHBIX
MOJIENIEH.

SI3BIKM IMHUTALMOHHOTO MOJICIUPOBAHUSL.
ABTOMATH3HPOBAHHBIC HHCTPYMCHTAJIBHBIC CPEIIBI

MMHTAIIMOHHOTO MOJICITHPOBAHHS

16

16

30

62

NmxenepHO-(u3maeckoe
MOJICIMPOBAaHUE B TEXHHKE

MuxeHepHbIN aHaIU3 U KOMIIBIOTEPHOE
MonenupoBanue. CHCTEMBbI HH)XEHEPHOTO aHaAIIN3a
(CAE - cucremsr).

YucrieHHbIE METOIBI HHXEHEPHOTO aHATIH3a
OCHOBHbIEC IPUHLIUIIBI U COOTHOLICHUS METOA
KOHCYHBIX DJIEMEHTOB.

TwHbI KOHEYHBIX DJIEMEHTOB.

12

25

41

Mogpenupoanue B ANSYS

O0mast cxema KOMITBIOTEpHO# peanu3arun MKD.
[IpenporneccupoBanue, IPOLECCUPOBAHIE U

IIOCTIPOLIECCHPOBAHUE.

16

17

41

Htoro

36

36

72

144

3a04Has (popma 00yueHus

Ne
/1

HawnmeHnoBaHue TeMbI

ConeprxaHue paszena

Jlekny

JIab.
3aH.

CPC

Bcero,
yac

MeTo1bl KOMIIBIOTEPHOTO
MOJIEIIMPOBaHUS
TEXHOJIOTMYECKUX IPOLIECCOB B
MAalIMHOCTPOCHUU

Mogpens. Knaccudukanms moaenei,
HCTIOJIb3YEMBIX B MAITMHOCTPOSHUU. OCHOBHBIC
cBoiicTBa Monenei. Llenu u 3amaun
KOMITBIOTEPHOTO MOJICIIUPOBAHUS B TEXHHKE.
Hasnauenue 1 00J1aCTH IPUMEHCHUS
MMHTAIIMOHHOTO MOJICTITAPOBAHHS B HAYKE U
TexHHKe. [lapagurMpl HMUTaHOHHOTO
MOJICITUPOBAHUSL.

OCHOBHBIE 3Tambl pa3pabOTKH IMUTAIIOHHBIX
MOJIEIICH.

SI3BIKM IMHUTAIUOHHOTO MOJICTUPOBAHUSI.
ABTOMAaTH3UPOBAHHBIC HHCTPYMEHTATBHBIC CPEIIBI

WMHTAI[MOHHOTO MOJICITMPOBAHHS

70

78

WmxenepHO-pu3mueckoe
MOJICIMPOBAaHUE B TEXHHKE

NuxeHepHbIN aHAIU3 U KOMIIBIOTEPHOE
MozenupoBanue. CHCTEMBI HHDKEHEPHOTO aHaIN3a
(CAE - cucremsr).
YucrieHHbIe METO/Ibl HHXEHEPHOI'O aHaIU3a
OCHOBHBIE IPUHIIUIIBI ¥ COOTHOLLICHUS METOa
KOHEYHBIX 3JIEMEHTOB.
THIbl KOHEYHBIX 3JEMEHTOB.

50

53

MogpenupoBanne B ANSYS

OO0m1as cxema KOMITBIOTEpHOH peannzarm MKD.
ITpemnporieccupoBaHue, POLECCUPOBAHHE U

TIOCTIIPOIIECCHPOBAHNE.

31

40

Hrtoro

10

10

151

171

5.2 IlepeueHb 1a060paTOPHBIX padoT

1. KomnerorepHoe monenupoBanue B cucreme Wolfram Mathematica

2. KommproTepHOE MOJIETMPOBaHHUE ¢ UcTionb3oBanueM nakera MATLAB (Y.1)
3. KommbrotepHoe MozienupoBanue ¢ ucrnonb3oanuem nakera MATLAB (Y.2)
4. Umurtanmonnoe moaenuposanue B Simulink (4.1)
5. Umurtarmonnoe moaenuposanue B Simulink (4.2)
6. Monenuposanue B ANSYS: mocraHoBKa yclIoBUH AedopMmaliiii Ha puMepe 3aJ1adu
cxatus Opyca
7. Cratudeckuil aHaJIN3 YroJKOBOTO KPOHIITEHHA

8. JlamuHapHoe 1 TypOyJIEHTHOE TE€YCHHE B IBYMEPHOM PACIIMPSIOIIEMCS KaHale

9. MoenupoBaHue 3aTBEPICBAHUS CIIUTKA

6. MIPUMEPHASA TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)




N KOHTPOJIBHBIX PABOT

B coorBercTBMUM ¢  y4eOHBIM  IUIAHOM  OCBOEHHE  JIUCLUILIMHBI
MpeaycCMaTpUBAET BHINIOJIHEHUE KOHTPOJIbHOM pabOThl B 7 ceMecTpe Jis 3a0YHOM
dbopmbl 00ydeHusi. [IpumepHbIi TEepedyeHb BOMPOCOB K KOHTPOJIBHOM paboTe:
MOZIeNIb M MOJEIHpPOBaHUE, KiacCUUKAIMS MOJEeleil, OCHOBHBIC ATaIlbl
MOJICIMPOBaHUs, CHUCTeMa KoMmIbloTepHod anreOpsl Wolfram Mathematica,
cUCTEMa KOMIIbIOTEpHOU anreOpsl Maple, cuctema KOMIBIOTEPHOW MaTeMaTHKU
MATLAB, SADT-meronomnorus, METOJI0JIOTUsI (GYHKIIMOHATBEHOTO
moaenupoBanua IDEF0, nporpaMMHbiil KOMIUIEKC Arena, cpega MMUTALMOHHOTO
moaenupoBanust Matlab Simulink.

7. OHUEHOYHBIE MATEPUAJIBI IJI51 TIPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JAUCHUITJIIMHE

7.1. Onucanue mokaszareJieili 1 KpUTepueB OLEHUBAHUS KOMIIETEHIUMH
HA pa3jIMYHbIX ITanax ux (popMupoBaHUs, ONIMCAHUE IIKAJ OLlEHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIA

Pe3ynbraThl TeKyllero KOHTPOJISI 3HAHUNW U MEKCECCHOHHOW aTTeCTalluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH cUCTEME:

«aTTEeCTOBAHY;

«HE aTTeCTOBAH.

Pe3yabTaTbl 00y4yeHus,
Komme- XapaKTepu3yomue Kpurepuu
ATTecTOBaH He arTecroBan
TEHIUS copmupoBaHHOCTH OLlCHUBAHUA
KOMIICTCHIIHN
OIIK-1 3HATh LM U 001acTH OTBETHI Ha TeopeTnyeckue | Boimonnenne pador B| HeBbinonHenue
MIPUMEHCHUA BOIIPOCBHI, 3alHATa CpOK, pa60T B CpOK,
KOMIIBIOTEPHOTO naBopaTopHsIX paGor | PEAYCMOTPEHHBIH B | IPE/lyCMOTPEHHBIH
MOJCIUPOBAHUS B TEXHUKE; pabounx B paboumnx
OCHOBHBIE METOJIbI IIporpamMmax IIporpaMmax
KOMIBIOTEPHOTO
MOJIENINPOBAHUS
TEXHOJIOTUIECKUX
IIPOLIECCOB B
MAaIIMHOCTPOCHUHU
YMETb UCTOJIB30BaTh Pewienve crangaptaeix  |Brimosnnenue pabor B| Hebsimonnenne
MMUTAIMOHHOE MPaKTUYECKHX 337134, CPOK, paboT B CpoK,
KOMIBIOTEPHOE BBITOJIHEHHE JoMalHnX | TPCAYCMOTPEHHbII B | IPETyCMOTPEHHBII
MOJEIUPOBAHUE NI aHAJIN3A . pabounx B paboumnx
3aaHu’
CHCTEM porpaMMax IIporpaMMax
BJIAJIETh HAaBBIKAMM paboThl ¢ | Pemenue npukiagueix  |Boimonnenne pabor B| HesbimonHenune
IIPOrpaMMHBIMU CPEACTBAMU 3a1a4 B KOHKPETHO CPOK, paboT B CpoK,
KOMIBIOTEPHON MaTEMAaTUKU TpeIMETHOI 061acTH, HIPEIyCMOTPEHHBIN B | IPEAyCMOTPEHHBII
U MOJEIHPOBAHUS pabounx B paboumnx
BBITIOJTHEHHE J1Ta00paTOPHBIX
. IporpamMmmax IporpamMmax
paboT M TOMAIIHKUX 3aaHUH
IK-19 3HaTh BHJIBI MOJIENIEH, OTBETHI Ha TeopeTnyeckue | Beimonnenne pabor B| HepbimonHenue
Ha3HA4YCHUC UMHUTALIMOHHOI'O BOIIPOCHI, 3aIUTA CpOK, pa60T B CpOK,
MOJIENIMPOBAHUSI; OCHOBHbBIE naBopaTopHeIX paGor | MPEAYCMOTPEHHBIH B | MPE/lyCMOTPEHHbIH
METOIbl YUUCIIEHHOTO pabounx B paboumnx
peleHus IIporpamMmax IIporpaMmax
nuddepeHInaTbHBIX
YPaBHEHUH U UX CUCTEM,
IIPUMEHSIEMBIE B CUCTEMAX




HMH)KEHEPHOTr'0 aHaJIn3a
YMETh BBIOJIHATH Pewrenue crangaptaeix  |Brimosnnenue pabor B[ Hebinmonnenue
MOACJIMPOBAaHUEC NIPaKTUYECKUX 3a/a4, CpOK, pa60T B CpOK,
TEXHOJIOTUYECKUX BBIMOJTHEHME qoMamanx | TPCAYCMOTPCHHBII B | IPe1yCMOTPCHHBIH
MIPOIIECCOB, OCHOBAaHHOE Ha sananuii paboumnx B paboumnx
METO/ie KOHEYHBIX Iporpammax porpamMmmax
JIEMEHTOB
BJIAICTh HaBBIKAMM paboThl ¢ | Pemenne npukinagueix  |Bemonsenue pabor B| HesbmonHenue
IIpOrpaMMHBIMH ITAKETaMH, 33724 B KOHerTHOﬁ CpOK, pa60T B CPOK,
MIpeAHa3HAYCHHBIMH IS TIpE/IMETHO 061aCTH, MPEAYCMOTPEHHBIN B | PEAyCMOTPEHHBIH
MOJICITAPOBAHHSA pabounx B paboumnx
BBITIOJTHEHHE J1a00PaTOPHBIX
TEXHOJIOTHYECKUX 5 . TporpaMmmax mporpamMmmax
MpOTIECCOB padoT 1 TOMAIIHUX 3aJaHUH

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJIS 3HAHHM OLIEHUBAlOTCS B 6 cemecTpe
JIs o4HOU (popMbl oOydeHus, /7 ceMecTpe Ui 3a04HOM (OpMBI OOyUECHHS IIO

4eThIpex0auIbHOU CUCTEME:

«OTIUYHOY;
«XOPOIIIOY;

«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIHHOY.

PesyabTaTnl 00yuyeHus,

Komme- XapaKTepH3yIonHe Kpurepun
— cq)(':pM“p':)B :HH';ZTL OHEHHBEI:HI/IH OTJIHYHO Xopomo YaoBi. Heynos.
KOMIIEeTeHIIUH
OIIK-1 |[3Hath nenu u odomactu  |Tect Brmonnenue | Beimonuenue | BreimonHeHue B Tecte
MIPUMEHEHUS Tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
KOMITBIOTEPHOTO 100% 90% 80% MPaBUIIBHBIX
MOJIETTUPOBAHUS B OTBETOB
TEXHHUKE; OCHOBHBIC
METO]Ibl KOMITBIOTEPHOTO
MOJICITUPOBAHUS
TEXHOJIOTHYECKUX
MPOIIECCOB B
MAIIHHOCTPOCHUH
YMETb MCIIOJIb30BAaTh Pewmenue 3anaun [ponemonctp | [Iponemonctp | 3anauu He
MMHTAIOHHOE CTaHIAPTHBIX pelIeHBI B HUpOBaH WpPOBaH BEPHBII| pelIeHBI
KOMIIBIOTEPHOE MPAaKTUIECKUX ITOJTHOM BEPHBINA X0 |XOJ pelIeHus B
MOJICIIUPOBAHHE IS 3ama4 o0BeMe U penreHus OOJIBIINHCTBE
aHaju3a CUCTEM MOJTyYeHbl | BCEX, HO HE 3a7a4
BEpHbBIE MOJIy4eH
OTBETHI BEPHBIN OTBET
BO BCEX
3a7a4ax
BIIa/IETh HaBBIKAMU Pemenue 3anaun ITponemonctp | IIponemonctp | 3amaum He
paboTsI ¢ MIPUKITaTHBIX pelieHbl B HMPOBaH HWPOBAH BEPHBIN| PEIICHBI
MPOrpaMMHBIMH 3a/1a4 B MTOJTHOM BEpHBIN XOJ] | X0 peleHus B
CpelcTBaMu KOHKpETHOU o0beMe U peuieHus OOJIBIIIMHCTBE
KOMITBIOTEPHOI MpeIMeTHOM MOJIy4eHbl | BCEX, HO HE 3a1a4
MaTeMaTHKU U obnacTi BEpHbIE MOJIy4eH
MOJIETTUPOBAHUS OTBETHI BEpHBIN OTBET
BO BCeX
3a7a4ax
TIK-19 3HaTh BHIBI Mojelel, [Tect Brmonnenue | Bemonnenne | Brimonnenue B tecte
Ha3Ha4YCHHUE tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
AMHUTAIMOHHOTO 100% 90% 80% MPaBUIILHBIX
MOJICTTUPOBAHUS; OTBETOB

OCHOBHBIC MECTObI
YHCJICHHOT'O PECIICHUA




muddepeHunanTbHbIX
YpaBHEHHUH M UX CHCTEM,
IpUMEHSEMBIE B
CHCTEMaxX MHXCHEPHOTO
aHaIn3a
YMETb BBIIIOJIHATH Pemenue 3anmaun IIpomemonctp | [Ipomemonctp | 3amaum He
MOJICTTMPOBaHNE CTaHIapTHBIX pCIICHEI B UpOBAaH  |MpOBaH BEPHBINH| pEIICHBI
TEXHOIOTHYECKUX MPaKTHIECKNX TIOJTHOM BEPHBIN X0 | XOI pPELICHUs B
MIPOIIECCOB, OCHOBAHHOE [3a/1a4 o0BeEME 1 pereHus OOJIBIITMHCTBE
Ha METOJIe KOHETHBIX MIOTy4YeHbl | BCeX, HO HE 3a7aq
JJIEMEHTOB BEpHBIC MOJy4YeH
OTBETHl  |BEpHBII OTBET

BO BCEX

3aja4ax
BJIaI€Th HaBBIKAMHU Pemenne 3agaun  |IIponemonctp| Ilponemonctp | 3amauu He
paboThI ¢ MPUKIIAIHBIX pELIeHBI B UpOBaH  |MpOBaH BEPHBIN| peIICHBI
MPOTrPaMMHBIMH 3aja4 B TIOJTHOM BEPHBIN X0 | X0 pelIeHus B
MaKeTaMH, KOHKPETHOH o0beme u pereHus OOJIBIINHCTBE
npeaHa3HAYeHHBIMH JJISI |IPEAMETHON TIOTy4YeHbl | BceX, HO HE 3a7aq
MOJICTTMPOBAHUS obnactn BEpHBIC MOJTy4YeH
TEXHOJIOTHYECKHUX OTBETHl  |BEpHBIH OTBET
MPOLIECCOB BO BCEX

3a7adax

7.2 HpI/IMepHLIﬁ IEPeYCHb OICHOYHBIX CpeacTs (TI/II[OBLIe

KOHTPOJIbHbIC 32/laHMSI MJIM HHbIEe MATEPHUAJIbI, HEOOXOAUMBbIE IJIA OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEIbHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHMI 1JIs1 IOATOTOBKH K TECTHPOBAHUIO
1. BeiGepute He BepHOE YTBEPKICHHE:

a) OJTHOPOIHBIE 3a5IBKM UMEIOT Pa3HbIe MpaBa Ha Havaslo 00CTy>KUBaHHS

0) uKCcIo ypaBHEHUI B CHCTEME PABHO YHCITY COCTOSHHMA

B) OJIHO U3 CBOMCTB IIPOCTEHIIIETO TTOTOKAa — 3TO OTCYTBHE MOCJICICTBHIA

2. K kaxo¥i cucteMe MaccoBOTO OOCITYKUBaHHsI OTHOCUTCS CIIEAYIONIas 3a1a4a ?

B nopTy nmeeTcst onuH nipuyai A pasrpy3kH cyIoB. IHTEHCMBHOCTB NMOTOKA CyA0B paBHa 0,4
(cymoB B cytkm). CpemHee Bpemsl pasrpy3Kd OJHOTO CyJHa COCTaBisieT 2 cyTokK. Haiitu mokazatenw
3 PEeKTUBHOCTH PabOThI MPHUYANA, €CIM M3BECTHO, YTO MPUXOASIIEEe CYAHO MOKHIACT MPHYAI, €CIIU B
ouepesM Ha pa3rpy3Ky cTouT Oosee 3 Cy0B.

A) MHorokaHanpHast CMO ¢ orpaHH4eHHON 049epeabro
b) ogaokanansaas CMO ¢ oxxumanneM
B) onrokananeras CMO ¢ HeorpaHHYeHHOH 04epeIbo

3. Uro o3nauaet Pj(k) B pekyppenTHoii 3aBucumoct: Pj(K)?
a) BEPOSATHOCTB j-TO COCTOSTHUSI CUCTEMBI TIocie K-ro 1rara

0) mepexo/THbIe BEPOSTHOCTH

B) BEPOSATHOCTH i-T0 cOCTOSIHUS cucTeMsl mocie (k-1)-ro mara

4. B dpopmyie
. Pii(At)
Aij = lim =
: At=0 At
IJIOTHOCTBIO BEPOSATHOCTEH Mepexo10B Oy ieT:
2 fim, Py
6) A;j
B) Pi i

5. Kakyro 3aBHCHUMOCTD, W3 HIDKE TIEPEUUCICHHBIX, TPUMEHSIOT I HAXO0XICHIS BEpOSTHOCTEH
COCTOSIHHSI HEOTHOPOIHOM MapKOBCKOM 1EITH?



Pi(k) = prf_ﬁ.' —1) Ap:-;"}_,
a) i=1

Pi(k) = Z pi(k — 1) - pij
6) i=1
;‘.

(k) = pilk — 1) - p;

B) j=1

6. Kakas Teopema, U3 HIKE IPUBEACHHBIX, ABIISIETCSI HCTUHOM TeopeMoit Mapkosa?

a) ecn A1l OJHOPOIHOTO JHCKPETHOTO MapKOBCKOTO INpoLecca ¢ KOHEYHBIM MM CUETHBIM
cocrostnuii BceP;j > 0, To mpenenbubie 3Hadenus Pj(k) CymecTBYIOT M MX 3HAYEHMS HE 3aBUCAT OT
BBIOPaHHOTO HAYaJIbHOTO COCTOSIHUSI CUCTEMBI.

0) ecnmd TSI OMHOPOMHOTO ITHUCKPETHOTO MapKOBCKOTO IIpolecca ¢ OCCKOHEYHBIM YHCIIOM
cocrosnuii Bee Py > 0, 10 mpenenbubie 3nadenus Pj(k) CymeCTBYIOT M MX 3HAYEHMS 3aBUCAT OT
BBIOPaHHOTO HAYaJIbHOTO COCTOSIHUSI CUCTEMBI.

B) €CIIM ISl HEOJAHOPOJHOTO JETEPMHUHUPOBAHHOTO MAapPKOBCKOTO IpOIecca ¢ KOHEYHBIM WIIN
CYETHBIM COCTOstHUI BeeP;; > 0, To npenenbubie 3Hauenus Pj(k) cymecTByror u ux 3HAYEHUS 3aBUCST OT
BBIOPAHHOTO HAYAJILHOTO COCTOSIHUSI CHCTEMBI.

7. CnyuaitHplél ipoIiece, PU KOTOPOM CMEHA JUCKPETHBIX COCTOSIHUN MPOUCXOIUT B CITydaiHbIC
MOMEHTBI BPEMEHH HA3bIBAIOT:

a) TMCKPETHO-HETPEPHIBHBIM MaPKOBCKHAM TPOIIECCOM

6) HETIpepHIBHBIM MapKOBCKHAM POIIECCOM

B) I€TEPMHHHPOBAHHBIM MapKOBCKHM IIPOLIECCOM

8. Llenb0 IMUTALIMOHHOTO MOACIUPOBAHUS SIBIISCTCS:

a) onpezaeneHue moka3ateneit 3pPeKTHBHOCTH pa3IHIHBIX ONEeparui

0) ompezeicHIE HEMTPEPHIBHO PABHOMEPHO PACIIPEICIICHHOMN ClIyYaifHON BEIMYHHBI
B) peanu3alys CIy4aifHoOTo mnpoiecca

9. Eciu 351IeMEHT CHCTEMBI MOXKET HaXOJUThCSI BO MHOI'MX HECOBMECTHBIX COCTOSIHHSX, TO TaKHe
COOBITHS HA3bIBAKOT:

a) OMpEe/EeIEHUEM HCXOIOB I10 KPEeOHuto

6) MOJIHOM rpynol HECOBMECTHBIX COOBITHIA

B) paBHOMEPHBIM PACIIPEICIICHUEM

10. Kakoii MO/yJIb, 3 HIKE MEPSUHCICHHBIX, YCTAHABIMBACT 3HAYCHHUS PA3HOTO POJIa KOHCTAHT?
a) Moty b GOPMUPOBAHUS pe3yIbTaTa

0) MOIyTTb peaKIuu

B) MOJIyJIb YCTAHOBKH HAYaTbHBIX YCIOBHUIMA

7.2.2 TlpuMepHbIii NepeyeHb 3aJaHU VI pellleHus] CTAHAAPTHBIX 32/1a4

1. Kakoe MonenMpoBaHHE OCHOBAaHO Ha NPUMEHEHHHM MOJENEH, MNPEACTaBIISIOMNUX COo00it
pealbHbIe TEXHUYECKUE KOHCTPYKIHHU?

a)MMUTALMOHHOE

6) MaTepuanbHOE

B) a0CTpaKTHOE

2. Kakue Mogeny oToOpakaroT IPOLECCH, B KOTOPBIX OTCYTCTBYIOT CIy4daiiHble BO3JEHCTBUA?
a) 1eTepMUHUPOBAHHbIE

0) IUCKPETHO-HENPEPHIBHBIE

B) a0CTpaKTHbIE

3. K ocHoBHBIM acriektam, ompenenstonyM dpdpexTuBHOCcT, npuMeneHus: CALS-TexHonoruit



OTHOCSTCS:

a) KOMITBIOTEpHAs aBTOMATHU3AIIHs, MO3BOJISIFONIAS TOBBICUTh MPOHM3BOAMTEILHOCTh OCHOBHBIX
MPOIIECCOB U OIEpanuii co3aaHus HHQOPMAITUY;

0) uHpopMaIMOHHAs WHTETpalys MPOIECCOB, 00CCIICYNBAOIAs COBMECTHOS M MHOTOKPAaTHOE
UCIIOJIb30BaHKE OJIHUX U TEX XK JaHHBIX;

B) mepexon K 0e30yMakHOW OpraHM3alMH TPOIECCOB M MPHMEHEHHE HOBBIX MOJENeH uX
OpraHu3allHy.

4, Kakwe 1memny, u3 HIDKE IMePEIHCICHHBIX OTHOCATCS K IEIISIM MOJCITUPOBAHMS ?

a) moa00p COYeTaHMsI M 3HAYCHU (DaKTOPOB
6) MIPOTHO3 TTOBEACHIS OOBEKTA TIPH HOBBIX PEKUMAX
B) MPOBEpKa pa3IMYHOTO POJia THIIOTE3

T') Bce ITyHKTHI a-B

5. MogenupoBanue — 3T0:

a) 3aMeleHus OJHOTO OOBEKTa IPYIHMM C IENbI0 IMONyYeHUs WHGOPMAIMH O BaKHEHIIMX
CBOMCTBax 00BbEKTa-OpUTHHATIA

0) MaTepuaNbHBIN 00BEKT TOH MIIM MHON MPUPOIBI TI0 OTHOIIIEHUIO K OPUTHHAITY

B) CO3JIaHUE ONPEEIIEHHO HOBOH MOJIENH ISl TECTUPOBAHUS KAKOTO-THO0 00BEKTa

6. Kakoe MojenupoBaHWe BBIMONHSACT IMPOIECC TOCTPOCHHUS W M3YUYCHUS MaTEeMaTH4eCKUX
Mozenen?

a) MaTeMaTHYIeCKOe

0) aHAIUTHYECKOE

B) IMHUTALlMOHHOE

7. Kakoe MonenupoBaHue npeamnosaraeT NpeIcTaBIeHue MOJEH B BUAE HEKOTOPIO alropuTMa —
KOMITBIOTEPHO MpOrpaMMsbl?

a) aHAINTHYECKOE
0) cmemanHOe
B) HIMUTAIHOHHOE

8. OCHOBHBIMU MCTOYHUKAMH TIOTPEIIHOCTEH PE3YNHTATOB MPH KOMIIBIOTEPHOM MOIETHPOBAHUH
SIBJISIFOTCSI:

a) TIOTPEIIHOCTh MOJIEIIH;

0) MOTPENTHOCTh TaHHBIX;

B) TIOTPEIITHOCTh METO/IA;

I') BBIYKCIIMTEIbHASI TOTPEIIHOCTb.

9. Ha xakoMm 3Tarie MOAEIMPOBAHUS HIET BEIOOD S3bIKA IIPOTPAMMHPOBAHUS MITH MOJICITUPOBAHHS?
a) HA TPEThEM

0) Ha BTOpOM

B) Ha YETBEPTOM

10. K xakum mpHu3HaKkam KJIacCH(PHUKAIUN HE OTHOCSTCS a0CTPAKTHBIE MOJICITTH?
a) XxapakTep MOJEIMPYEMON CTOPOHBI 00BEKTa

6) xapakTep MpoLECCOB, MPOTEKAIOLINX B 00BEKTE

B) crioco0 peanu3aluu

7.2.3 IlpuMepHbIii epedeHb 3aJaHUi VI pellieHUs1 NPUKJIATHBIX 32124

1. Kakue s3bIKH nporpaMmMupOBaHusl, M3 HUWIKC IICPCUUCICHHBIX, HC SABJIAIOTCA A3bIKAMU
MO,Z[CJ'II/IPOBaHI/ISI?

a) cuMImac

0) moayna

B) C++



r) GPSS

2. IlocTpoenue reomeTprueckoil Moaenu o0bekTa B mporpamme ANSY'S, 3aganue ero CBOWCTB u
KpaeBbIX YCIOBHI OCYIIECTBISIOTCS B MOAYJIE:

a) SOLUTION;

0) PREP7;

B) POST26;

r) POSTI.

3. 3amanue KkpaeBbIX ycinosuii B mporpamme ANSY'S, BEIOOD pemaTess, crierudukais pemarens,
pelIeHne OCYIIECTBISIOTCSA B MOYJIE:

a) PREP7;

6) POST26;

B) POST1;

r) SOLUTION.

4. O0630p pe3yabTaToB perieHus B mporpamMmme ANSY'S 17151 CTallMOHAPHOTO CIydasl WM 110 [aram
Harpy3KH WM BPEeMEHH, U rpadrdeckas BU3yaan3alisl pe3yIbTaTOB OCYIIECTBISIOTCS B MOYJIE:

a) POST26;

6) SOLUTION;

B) PREP7;

r) POSTI.

5. Onementsl Tunia SOLID B mporpamme ANSY'S Hcmonb3yroTest Uit MOJSTUPOBAHUS:
a) CTep >KHEBBIX KOHCTPYKLUIA;

0) yCIOBHI1 KOHTAKTa,

B) TPEXMEPHBIX O0BEKTOB,

T') IByXMEPHBIX 3ajau.

6. ComocraBbTe Moaynu B mporpamme ANSY'S ¢ ux GpyHKIHAMU:

1) PREP7, a) TPOCMOTp TMOJYYEHHBIX pe3yJNbTaTOB s
2) SOLUTION; YKa3aHHBIX TOYEK MOJeNu B Buae (QyHKIUU
3) POSTL; BPEMECHH;

4) POST26. 0) cozganue Monenu (MOCTPOCHUE T'€OMETPHH,

yKa3aHHe MaTepPUaJIOB U T. 1.);

B) NPOCMOTp TMOJYYEHHBIX pe3yJbTaToOB s
YKa3aHHOTO MOMEHTa BPEMEHH;

') IPWIOXKEHHE HArpy30K U IMOJy4e€HHE pacdera
MKD.

7. Ha pucynke npezcrasieHa auarpamma jedopmaiyu. Onpeaenure y4acTok(Kn) AUarpaMMbl,
COOTBETCTBYIOIIHI(€) MIIACTHYECKON 00IaCTH:

a) OA; - 4
6) BC; b &
B) OC;
r) OB;
AB. or |
1) 5 o g
0 >

8. Uemy paBHO IpUMEpPHOE OTHOIIICHUE YKCIIa 3JIEMEHTOB U Y3JIOB ISl IPOU3BOJIBHON CETKHU IS
IUTOCKOH 3amaun MKD?:

a) <1

0) mnpumepHO paBHO |

B) MPUMEPHO PaBHO 2

r) TPUMEPHO paBHO 3



o) >6

9. CrpenkaMu yKasaHbl CTEIEHH CBOOOMABI B y3ie. [Ijif Kakoro u3 MPUMEPOB YHCIO CTENeHEH
cB00OIBI (Pa3MEPHOCTH 33]1a4u) HauOObIIee?

T°C C_*r\y
W S 2 255
A B C D

10. KakoBa pa3MepHOCTb MAaTPHLIBI YKECTKOCTH §-y3JI0BOr0 00BEMHOT0 dj1eMeHTa?

8 7
Wt F; L

5 A% F,

z . v
]/y /"l‘a S 3 - - / -

! u F,
X 1 2 MepemewjeHus Cunbl

a) 3x3
0) 8x8
B) 12x12
T) 24x24
) 30x30
r) 48x48

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB JIS1 MOATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM TUIAaHOM

7.2.5 IlpumepHBbIlii NepevyeHb BONMPOCOB VISl MOATOTOBKH K IK3aMEHY
Monens u mogenupoBanue. Kitaccudukamus mojeneir. OCHOBHBIC 3TAITbl MOICTUPOBAHUS

Cucrema kommnbrotepHo# anredpsr Wolfram Mathematica.

Cucrema komnbroTepHO# anredpsl Maple.

Cucrema komnbrotepHoit MmareMatuku MATLAB.

CTpyKTypHOE MOJIeTHpOBaHUE mporieccoB U cucteM. SADT-meromonorus
Mertonomnorust pyHkImoHanbHOro MojenupoBanus IDEF0

Mertononorus coosiTuitnoro moaenuposanus IDEF3

O N o Ok wNE

Nmuranmonnsle Mmojenu. O6iacTy NMpUMEHEHHs, JOCTOMHCTBA U HEJIOCTaTKU

UMHUTAIMOHHOTO MOJICITUPOBAHHUSL.

9. TMapagurMbl UMHTAITMOHHOTO MOJICITUPOBAHUS

10. S3bIku ¥ TpOrpaMMHbIE KOMIUIEKCHI UMUTALIMOHHOTO MOJICIMPOBAHUS

11. IlporpaMMHBIii KOMILIEKC Arena

12. Cpena mmuTaniioHHOro MoAenupoBarus Matlab Simulink

13. YucrneHHBIE METO/II MH)KEHEPHOTO aHAIIN3a

14. T'eomeTpuyeckoe MOAECTUPOBAHHE

15. MeTton KOHEUHBIX pa3HOCTEN

16. MeTox KOHEUHBIX AIIEMEHTOB: CYyTh METO/a

17. Tunbl KOHEYHBIX 3JIEMEHTOB

18. Obm1ast cxema KOMIBIOTEPHOH peain3allii METoJa KOHEUHBIX 2JIEMEHTOB B
CAE-cucremax.

19. IlpenporneccupoBaHme, MPOIECCHPOBAHNE U MTOCTIIPOIIECCHPOBAHUE.



20. Ocobennoctu makera Ansys.

21.MopenupoBanue TeXHOJOTHYEKHX TIPOLECCOB.

7.2.6. MeToauka  BBbICTABJIEHUSI OLEHKH TPH  NPOBeJeHUU
MPOMEKYTOUYHOM aTTeCTAUN

DK3aMeH MPOBOANTCS IO TeCT-OMIIeTaM, KKl U3 KOTOPHIX coaepkuT 10
BOIIPOCOB M 3a7auy. Kaxaplii mpaBUIbHBIN OTBET HA BOMPOC B TECTE olleHuBaeTcs 1
Oamtom, 3amava onenuBaercs B 10 6amos (5 6amioB BepHOE penieHue u S5 0amios
3a BEpHBIN OTBET). MakcUMaIbHOE KOJUYECTBO HaOpaHHBIX OamioB — 20.

1. Ouenka «HeymoBIeTBOPUTENHHO» CTABUTCS B CiIydae, €CIH CTYICHT
HaOpas MeHee 6 0asIoB.

2. OneHka «Y TOBJIETBOPUTEIHLHOY CTABUTCA B CIydae, €CJIM CTYACHT HaOpa
ot 6 1o 10 6amoB

3. Ouenka «XopoIio» CTaBUTCS B ClIydae, ecliu CTyJIeHT Haopain ot 11 mo 15
OaILIoB.

4. Ouenka «OTIUYHO» CTAaBUTCS, €CIIU CTYIeHT HaOpas oT 16 no 20 6amwos.

7.2.7 I1acnopT O1lleHOYHBIX MATEPHAJIOB

Kog
KonTponupyemblie pa3aensl (TeMbI) . Haumenoanue
Ne /i KOHTPOJIMPYEMOU
JUCITUIIITAHBI OLCHOYHOI'O CPECACTBA
KOMIICTCHIIU

1 MeTo1bl KOMIBIOTEPHOTO MOAEIMPOBAHUS OIIK-1 , T1K-19 TCCT, 3armra
TEXHOJIOTMYECKUX MPOLECCOB B MALIMHOCTPOCHUN Ha60paT0prIX pa60T

2 WmxeHepHO-pu3HIeckoe MOJICTUPOBAHIE B OIIK-1 , T1K-19 TCCT, 3armra

TEXHUKE

71a00paTOPHBIX pabOT

3 Monemupoanne B ANSYS OIIK-1, TIK-19 Tecr, 3amuTa
71a00paTOPHBIX paboOT

7.3. Meroauueckue MaTepuajibl, oONpeaesiomne NPOLEAYPbHI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

TecTupoBaHHE OCYIIECTBISETCS, JMOO TMpPU MOMOIIM KOMIBIOTEPHOU
CHCTEMBI TECTUPOBAHHUA, JTUOO C WCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa TeCcTa 9K3aMEHATOPOM M BBICTABISIETCS OILIEHKA COTJIACHO METOIUKHU
BBICTABJICHUS OIICHKU MIPH MPOBEJICHUN MTPOMEKYTOUHOMN aTTECTAIUH.

Pemenne craHmapTHBIX 3a/lad  OCYIIECTBISIETCS, JMOO TPU TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 3314
Ha OyMakHOM HocwuTelne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa pEIIeHUs 3a7ad IK3aMEHAaTOPOM U BBICTABIISIETCS OIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

Pemenne mnpuknagHbIX 3aJad  OCYIIECTBISETCS, IJMOO TMPH TOMOIIU
KOMIIBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JINOO C UCTIONH30BAHUEM BBIIAHHBIX 337124
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIISACTCS
NpOBEpKa pEHICHHs 3a7ad SK3aMEHATOPOM M BBICTABISIETCS OIIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OIICHKHU IIPH MPOBEJICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

8 YYHEBHO METOAUYECKOE U UHO®POPMALIMOHHOE
OBECIIEYHEHME JUCIUIIJIMHBI)




8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAMMOIl JIsI OCBOEHUS
AUCIHHUIIJINHBI

1. Coseros b.41., flkone C.A. MonenupoBanue cuctem. — M.: Beicimas mkosa, 2005.

2. C.II. Murpodanos, I0.A. T'yneHoB, J.JI. KynukoB u np. Ilpumenenue OBM B
TEXHOJOTHYECKOM MOJTOTOBKE CEPUMHOTO MPOU3BoACcTBA — M.: MammHoctpoenue, 1988. 106 c.

3. BooBun C.H1. Metozpl pacuera u mpoekTupoBanus Ha OBM mpoieccoB MITaMIOBKH
JIUCTOBBIX U MIPO(PHIIBHBIX 3aroTOBOK. — M.: Mammuoctpoenue, 1988. 160 C.

4. Meroauueckue yKa3aHHs K BBIMOJIHEHHUIO J1a0OpaTOpHbIX paboT MO JHCHUIUIMHE
«KommbroTepHoe MOAETMPOBAHNE TEXHOJIOTMUECKUX MPOIIECCOB B MAIIMHOCTPOCHHI

8.2 HepequL I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCIMOJB3YEMBIX IIPpH
OCYIIECTBJICHUN 06p33OBaTeJ1bHOFO nmpomecca mo AUCHUIVIMHE, BRJIKOYasd
NnepeuYCHb JIMIICH3UOHHOI'0 NnporpaMmMHOro oﬁecneqennﬂ, pecypcoB
I/IH(l)OpMaHI/IOHHO-TeHeKOMMyHHKaHHOHHOﬁ CETH «I/IHTepHeT», COBPEMEHHBIX
HpO(l)eCCHOHaJILHI)IX 0a3 JAHHBIX " I/IH(l)OpMaIII/IOHHbIX CIIPAaBOYHBIX CHCTEM:

Obyuvaromuecs MOTYT npu HEOOXOJMMOCTH UCIIOJIb30BATh BO3MOYXHOCTH

MH(OPMaLIMOHHO-CIIPABOYHBIX CUCTEM, SJIEKTPOHHBIX OMOIMOTEK U apXUBOB.
Anpec AJIEKTPOHHOTO Karajora AJEKTPOHHO-OMOIMOTEYHON CUCTEMBI BITY:
http://catalog2.vgasu.vrn.ru/MarcWeb2/
[pyrue 31neKTpoHHON HMH(OPMAaLMOHHO-00pa30BaTENbHOM pecypchl JOCTYMIHBI 110 CChUIKaM Ha
caiite BI'TY-cm. paznen DnexkTpoHHbIE 0Opa3oBareibHble MH(OpPMALMOHHBIE pecypchl. B nx
yrcne: OubnuoTeuHsle cepBepbl B VHTEpHET, cepBepbl HAyKH M 00pa30BaHUs, MEPHOJNKA B
WHTEPHET, CIIOBapU U SHIUKIONEINU.
- DnekTpoHHas OubOnuoreka aucceprauuii Poccuiickol  rocynapcTBEHHOM —OMOIMOTEKH
http//www.diss.rsl.ru
- DnekTpoHHO-0MONMoTeuHast cucrema «Jlanby http//www.e.lanbook.com3
- DnekTpoHHO-OMONMMoTeuHast cuctema «Elibraryy http://elibrary.ru
- DnekTpoHHO-01ONMoTeuHast cucrema «IPRbooks» http//www.iprbookshop.ru
- Cnpasoynast npaBoBasi cuctema Koncynsrant [Imroc. JlocTynmHa TOJNBKO B JIOKAIbHOW CETH
BI'TY
- DNeKTPOHHbIE  PECYpChl ~ POCCUHCKUX  KOPIOPAaTHBHBIX  OMOJMOTEYHBIX  CHCTEM
http//www.arbikon.ru

- DnexktpoHHas 6ubaroTeunas cuctema BI'TY http://catalog.vgasu.vrn.ru/ MarcWeb?2

9 MATEPUAJIBHO-TEXHUYECKASA BA3A, HEOBXOJAUMASA 1A
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

- Jlexunonnas ayauropus
- KommnbroTepHslii ki1acc 15l IpoBeASHUsI TaOOPATOPHOTO MPAKTUKYMa

- DJIeKTpOHHas 10CKa
- IIpoektop

10. METOAUYECKUE YKA3ZAHUSA IJIS1 OBYYAIOHIUXCS TTO
OCBOEHUIO JUCHHUIIJIMHBI (MOAY JIsI)

[To mucrumamae «KOMITBIOTEPHOE MOJICTUPOBAHUE TEXHOJOTHUYCCKUX
MPOIIECCOB B MAIIMHOCTPOCHUM» YHUTAIOTCS JIEKIMH, MPOBOMASTCS JIaOOpaTOpHbBIC
paboTHI.

OcCHOBOUMl UW3Yy4YECHHS JUCHUIUIMHBI SBJISIOTCS JIGKIIUH, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIeCTBEHHbIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIeINUe OTPAKEHUS B YICOHOU TUTEpATypE.

JlabopaTopHbie pabOThI BHIMOTHSIOTCS Ha JaOOpaTOpHOM 00OPYTOBAaHUU B



COOTBCTCTBUHU C MCTOJIMKaAMU, ITPUBCACHHBIMHU B YKA3aHUAX K BBITTIOJTHCHHUIO pa60T.

Buy yueOHbIxX
3aHATUHN

JlesaTenbHOCTh CTyIEHTA

Jlexuus

Hamnucanne KoHCIEKTa JIGKIIUN: KPaTKO, CXEMAaTUYHO, ITOCIIEIOBATEIHHO
¢bukcupoBaTh OCHOBHBIE IIOJIOKEHHsS, BBIBOJBI, (DOPMYIHPOBKH,
00001IeHNs; TTOMEYaTh BAKHBIC MBICIIH, BBIICISATH KIIFOUEBHIE CIIOBA,
TepMuHbl. [IpoBepka TepMUHOB, MOHATUN C MOMOIIBIO SHIUKIIONEIUH,
CJOBapel, CIPABOYHHUKOB C BBIIMCHIBAHUEM TOJIKOBAaHUN B TETPalb.
O6o3HaueHue BOMPOCOB, TEPMHUHOB, MaTepuana, KOTOpPbIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B PEKOMEHAYyeMol suteparype. Eciu
CaMOCTOSITENIbHO HE yAaeTcs pa3o0parbcs B Marepuale, HeoOXO0IuMo
chopMyIMpOBaTH BONPOC U 3a7aTh MPENOAaBaTEeN0 Ha JICKIUU WIA Ha
MIPAKTUYECKOM 3aHATHU.

JlaGopaTtopHnast pabota

JlaboparopHbie ~ pabOTBHl  MO3BOJSIOT  HAYYUTHCA  MPUMEHSTH
TCOPETHUYCCKHE 3HAHHWSA, MOJYYCHHbIE HA JIEKIUU T[PU PEIICHUN
KOHKPETHBIX 3amad. YroObl Hambojiee pAlMOHAIBHO H  IOJIHO
UCIIOJIb30BATh BCE BO3MOKHOCTH JIAOOPATOPHBIX IS MTOJTOTOBKH K HUM
HEOOXOMMO: CIIEAyeT pa300parh JEKIHUIO 10 COOTBETCTBYIOILICH TEME,
O3HAKOMHTCSI ¢ COOTBETCTBYIOIIMM pa3fejioM Y4eOHHKA, MpopadboTaTh
JIOIIOJTHUTEIIbHYIO JIUTEpaTypy M HCTOYHMKH, PELIUTh 3a7a4d U
BBITIOJHHUTD IPYTHE MHCbMEHHBIC 3a/IaHMHSI.

CamMocTrosTenbpHas
pabora

CamocrosTenpHass paboTa CTYACGHTOB CIIOCOOCTBYET TITyOOKOMY
yCBOEHHsI yueOHOro MaTepHasa U pa3BUTHIO HaBBIKOB CaMO0Opa30BaHusl.
CamocrosTenpHas padoTa MpeAroaraeT ciaeIyIIne COCTaBISIONINE:

- paboTa ¢ TekctaMH: y4yeOHUKaMH, CIIPaBOYHUKAMHU, JONOJHUTEIbHON
JUTEPATypOid, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITHH;

- BBIIOJIHEHUE JJOMAIIIHUX 3aJIaHUH U pacueToB;

- paboTa HaJ TEeMaMH JIsl CAMOCTOSTEIbHOIO U3Y4YEHHUS;

- yyacTue B paboTe CTy/IeHUECKUX HAayYHbIX KOH(EPEHINH, OTMMITHa;

- IOITOTOBKA K MPOMEKYTOYHON aTTeCTallNU.

IToaroroBka k
IIPOMEKYTOUHON
aTTeCcTaluu

I'oTOBUTBHCS K IPOMEKYTOUYHOM aTTECTALMU CIIENYET CUCTEMATUYECKH, B
TEUECHHE BCEro ceMectpa. MHTEeHCMBHAs MOATrOTOBKA JOJHKHA HAYAThCA
HE MO3JHEE, YeM 3a MECAL-IIOJIITOpPA 10 NMPOMEKYTOYHOM aTTeCTALUU.
JlanHble mepes dK3aMEHOM, DK3aMEHOM TpHU JHsS d(DQeKTUBHEE BCETO
WCIIOJIb30BATh JUJIs IOBTOPEHMS U CUCTEMAaTU3allii MaTepuaa.




