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Padouass mporpamMMa AUCHUIVIMHBI «MaTemMaTHYeCKOe MOJIEITMPOBAHUE OOBEKTOB H
CUCTEM YIPpaBJIECHUA» pazpaboTaHa:

-B cootBercTBUU C TpeboBanusiMu PI'OC BO — marucrtpaTypa 1o HaIlpaBJICHUIO
noarotoBku 15.04.04 «ABTomaTu3anus TEXHOJOTMYECKUX MPOLECCOB M IPOU3BOICTBY,
YTBEPKJIEHHOTO Mpuka3zoM MunoopHayku Poccun Ne 1452 ot 25.11.2020 1.;

- Ha OCHOBAHMHU y4eOHOTO IJIaHa MarkucTpaTyphl MO HampasieHuto noarorosku 15.04.04
«ABTOMAaTHU3AIUS TEXHOJOTUYECKUX IPOIECCOB M MPOU3BOACTBY HAIPABICHHOCTH (TIPOGWIIB)

«Cucremsl ABTOMATHU3HUPOBAHHOI'O YIIPABJICHHA B MAIIKMHOCTPOCHHUI .

CocTaBHUTEND K.T.H., 1ekadn ®IIMC I1.A. IlerpoB

PaGouas mnporpamma paccMoTpeHa W ono0peHa Ha 3aceiaHuHM  Kadeapsl

ABTOMATH3AIMH TEXHOJOTHUECKUX MPOIeccoB 1 mpou3BoacTB oT 31.01.2023 r. mporokon Ne 10.

3apenyrommii kapeapoit ATIIIT A.A. Kynbunikuii




1. IEJIM Y1 3AJIAYM TUCTUTIIMHEI

[enpro guctuIinHbl «MaTeMaTH4ecKoe MOJISIHPOBAHNE OOBEKTOB M CHCTEM YIIPABICHUS
ABIIAeTCS (OPMUPOBAHUE Y CTYACHTOB 0a30BbIX 3HAHUN O METOAAX MOJEIUPOBAHUS OOBEKTOB OTpaciei
MPOMBIIIIJICHHOCTH, 00 OONIMX MPUHIUIAX T[MOCTPOCHHSI TEXHOJIOTUYECKUX CXEM; O METOJIUKe
BBIYHCIIUTENILHOTO SKCIIEPUMEHTA U OLIEHKE aJeKBaTHOCTU MOJIeJIei; 0 IPUMEHEHUHU YHCICHHBIX METO/I0B
JUIS aHalW3a M pacdyera TEXHOJOTHYECKHUX CXEM M HCCICNOBAaHWUU WX (DYHKIMOHHPOBAHUS C IICIBIO
BBIOOpa ONTHUMAIbHBIX CHCTEM YIPABIIECHUS, KOHTYPOB PETyJIUPOBaHUS M OIpeleieHHs] MapaMeTpoB
HAaCTPOCK pEryJsiTopoB; 00 HCHOJIb30BAHUKM KOMIBIOTEPHBIX METOJIOB pacueTa CBOMCTB CBIPHEBBIX
MaTepUajoB U MPOMEKYTOUHBIX MPOAYKTOB; MPHOOpEeTeHHWE 3HAHMA M HAaBBIKOB HCIIOJIb30BAHUS
CHEIUATU3UPOBAHHOTO  MPOTPAMMHOIO  OOECHeYeHHsi, [IPUMEHSIEMOro Ha  TEXHOJOTMYECKHX
MPEANPUATHIX U MPOCKTHBIX OpraHU3alUsaX UIsi MOJEIMPOBAHUS M ONTHUMHU3AIMU LENeil anmapaTtoB U
CUCTEM YTIPABIICHUS UMHU.

3aﬂaanH JUCHUITIINHBI ABJISIFOTCA:

— U3y4EHHUE OCHOB CUCTEMHOI'O aHAJIN3a U CUHTE3a CII0KHBIX TEXHOJOTHYECKUX CXEM COBMECTHO C
JIOKQJIbHBIMU U OOILIECUCTEMHBIMU CPEJCTBAMH PErYIHMPOBAHUS;

— YMEHHE NPHUMEHATh METOJbl pa3padOTKHU TEXHOJOTMUECKHMX CXEM M CHCTEM YIpaBJICHUS C
HCIIOJIB30BAHHUEM CIICHHUAIN3UPOBAHHBIX IIPOrpaMMHBIX IIaKETOB, a4 TAaKXKC HMCIOJIb30BAHUC CHCTCM
YIIPaBJIEHUS IIPU OPraHU3alMOHHO-YIIPABICHUYECKON JEATEIIBHOCTH; IOUCKA ONTUMAJIBHBIX PEIICHUN IIPU
CO3JJaHUU TPOAYKIIMH, pPa3pabOTKe aBTOMATHU3MPOBAHHBIX TEXHOJOTHM U TMPOU3BOJCTB C Y4YETOM
TpeOOBaHUI KauecTBa, HAAEKHOCTH U OE30IIaCHOCTH.

— ¢opMHpOBaHUE PEACTABICHUN O METOJ]aX PacYeTOB CBOWCTB cMecei M (pa30BBIX MMEPEX0JI0B HA
OCHOBAHUU CBOWMCTB OTZEJIbHBIX KOMIIOHEHTOB;

— U3Yy4YCHUC MATEMATHYCCKOI'0 OIMMCaHNA OCHOBHBIX TCXHOJIOTHYCCKHUX IMIPOLCCCOB;

— U3y4EHUE METOJ0B MOJEINPOBAHUS ITPOLIECCOB;

— (opmupoBaHHE HABBHIKOB IO pa3pabOTKE MaTEMaTUYECKOTO0 OIMHUCAHMS TEXHOJOTUYECKHX
IIPOLIECCOB C HCIIOJIB30BAHUEM COBPEMEHHBIX IPOIPAMMHBIX CPEICTB MOJEIMPOBAHUSA >KM3HEHHOIO
LIUKJIa IPOAYKIUH;

— IPOBEJCHUE TEXHUYECKHX PACUETOB IO MPOEKTaM aBTOMAaTU3UPOBAHHBIX TEXHOJOTHYECKHX
MIPOU3BOJICTB;

— MOATOTOBKA TE€OMETPUYECKMX MOJENIEH [UIsl pealu3alud B TEXHOJOTUSAX BUPTYAJIBHOH U
JOTIOJIHEHHOM PEAIBHOCTH.

— TpOBEJIEHHE BBIYUCIUTEIBHOTO SKCIEPUMEHTa C NpPUMEHEHHEM IHM(POBBIX JBOWHUKOB
TEXHOJIOTHYECKUX OOHEKTOB B MaHII/IHOCTpOCHI/II/I;

— (opMHpOBaHHE HABBIKOB pa3pabOTKH TEXHOJIOTMYECKHX CXEM COBMECTHO C CHCTEMaMH
ABTOMATHUYECKOTO YIpaBJICHUA ©W MATEMATUUYCCKHX MO)IGJ'ICfI HCMIPEPBIBHBIX, TICPUOJUUCCKHUX U
IIOJIYHETIPEPHIBHBIX IPOLIECCOB C MCIIOIB30BAHUEM COBPEMEHHBIX TEXHOJOTMH IPOBEICHMS HAyYHBIX
HCCIIEIOBAHNH];

— (¢opMHpOBaHHE CIIOCOOHOCTEH /Ui OpraHM3alMi KOMIUIEKCHBIX pPa0OT MO MpPOBEAECHUIO
p33pa60TKI/I U TPOCKTUPOBAHUIO TEXHOJIOTHYECKUX CXEM Ha OCHOBE MCIIOJIB30BaHUA METOJ0B
MaTEMaTHYECKOI0 MOJIEITUPOBAHUS;

— (opMupoOBaHHE MOTHBAIMM K CaMOCTOSITEIbBHOMY MOBBIIIEHHIO YPOBHSA NpPOo¢ecCHOHATbHBIX
HaBBIKOB B  OOJIACTM ~ MaTeMaTMYeCKOrO0  MOJAEIMPOBAHHMS M  ONTHMAJIBHOTO  yIpaBJICHUS
IMPOU3BOJACTBCHHBIMH KOMIIJICKCAMMH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

Jucnunnuna «MaTemaTnueckoe MOAETUPOBaHNE O0OBEKTOB U CUCTEM YIPABICHUS» OTHOCUTCS K
IUCUUIUIMHAM ~ 4YacTH, (opMupyeMoil ydJacTHMKaMH OOpa3oBaTelIbHBIX OTHOIIEHWH, broka 1
«Iucuumuapl  (MOAYM)»  OCHOBHOW MpodeccHoHaIbHOM  00pa30BaTeIbHOW  MPOTpaMMbl  TIO
HampaBlieHuI0 moAroToBKU «15.04.04 ABToMaru3amusi TEXHOJIOTUYECKUX TPOIECCOB M TPOM3BOJICTB
(YypoBeHBb MarucTparypa)» u u3ydaercs B 1-oM 1 Bo 2-M ceMecTpax.
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ﬂI/ICHI/IHHI/IHa «MaremaTtuueckoe MOACIIUPOBAHUEC 00BEKTOB U CHCTEM YOpaBJICHUA» ABIIACTCA
OCHOBOHO.HaI‘aIOH.[eI\;I JUIA HU3YyUCHUA JUCHUIUINH. ((CHGLII/IaJIBHBIe CUCTCMBI YIIpaBJICHUA B
MAallIUHOCTPOCHHU N », «I/IHTeI‘pI/IpOBaHHBIe CHCTCMbI IIPOCKTUPOBAHUSA n YIIpaBJIICHUA
ABTOMATU3HWPOBAHHBIX U ABTOMATUYCCKUX IMPOU3BOACTBY, «KOMHBIOTepHLIe TCXHOJIO'MHU aBTOMAaTHU3allun
" YIIpaBJICHUA), «KOMHBIOTepHOC MOACINPOBAHUC TMHAMHWYCCKUX CUCTEM B MAIIMHOCTPOCHUM .

OCco0CHHOCTRIO JAUCHUIUIMHBL SABJISACTCA MPAaKTUKa MPUMCHCHUA U3YYACMbIX CUCTEM YIPABJICHUA
1 METOA0OB MAaTEMATHUYCCKOIo MOACIIUPOBaAHUA 00BEKTOB B MAalllMHOCTPOCHUMH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA 110 JUCHUIIVIMHE,
COOTHECEHHBIE C IIJTAHUPYEMBIMU PE3YJBbTATAMM OCBOEHUS OCHOBHOM
MMPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

HpOL[GCC HU3Yy4YCHUA JHUCHUILIMHBI «MaTtemMaTuueckoe MOACIIMPOBAHUC OOBEKTOB U CHCTEM
YIIPpaBJICHHU» HAIIPABJICH HA (bOpMI/IpOBaHI/Ie CJICAYHOIINX KOMHeTeHHI/Iﬁ:

dopmupyembie KOMIIETEHIIHUT

Koa n HauMeHoOBaHue HHAUKATOPA

Copepxanue Kon AOCTHKeHUS] KOMIIeTeHIIUH
KOMIIeTCHIIUH KOMIIeTCHIIUH
CnocobeH ocCyIecTBIsATh VK-1 VK-1.1. 3HaTh: METOABI CACTEMHOTO U KPUTHYECKOTO
KPUTHYECKHUU aHaJIu3 aHaJIM3a; METOJUKH pa3pabOTKU CTpaTeruu IEeHCTBUMN
OpoOJEeMHBIX  CUTYaIUii JUIs BBISIBJICHUSI U PELICHUs IPOOJIEMHOM CUTYaIiH.
Ha OCHOBE CHCTEMHOIO VYK-1.2. VYMmeTb: NpUMEHATH METOJAbl CUCTEMHOIO
H0JX0/a, BBIPAOATHIBATD HOJX0/a M KPUTUYECKOTrO aHaiaM3a IpoOJIeMHBIX
CTPATETHIO IEUCTBUI CUTyalui; pa3palaTelBaTh CTpPATETHUIO JEHUCTBUH,
IPUHUMATh  KOHKPETHBIE  pEIIeHHs U1 €€
peanu3annm.

VK-1.3. Bnamers: MeTOIOJOTHEH CUCTEMHOIO M
KPUTUYECKOTO aHaju3a MPOOJIEMHBIX CHUTYaIlH;
METOJMKAaMU  TOCTAHOBKH  II€JIM,  OMNpPEAeSICHUs
Croco0OB €€ JOCTHKEHHUsI, Pa3paboTKH CTpaTerui

JIEHCTBUI.
CnocoOeH u3yuarsb, [IKC-4 [IKC-4.1. 3Haer: OCHOBHBIE MOHSTHS, KaTErOpUHU U
aHATU3UPOBATH U METO/Ibl HAYYHBIX MCCIIEIOBAHHI; ATAMbl POBEICHUS
MPUMEHSTh HAyJHO- HayYHO-TEXHUYECKOTO UCCIICIOBAHUS
TEXHUUYECKYIO
uHpopMaIuo s
BBITIOJTHEHHS] HAYYHO-
HICCIIEN0BATEIbCKOMN
paboThI
CnocobeH mpoBOIUTH TIKC-5 TIKC-5.1. YMmeer 3a7aBarh YCIIOBHS
MaTeMaTU4eCKOe (GYHKITMOHMPOBAHUS  TEXHOJOTHYECKHX CXeM U
MOJICTTUPOBAHUE HEOOXOIMMBIX pacYeTHBIX METO/IOB,
TEXHOJOTHYECKUX 00ecrevynBaIMUX  ONpeNeJeHHe  ONTHMAalbHBIX
MIPOIIECCOB U CUCTEM YCIIOBUH c HCIIOJIb30BaHUEM KpUTEPHUECB
yIpaBlIeHUs B paMKax ONTHUMM3ALINHU u MaTeMaTHYCCKUX  METOJIOB
HAyYHBIX MCCIICAOBAHNN ONTHMM3AIIHH;




®opMmupyemMble KOMIIETEHIIUH

Kon n HaumeHoBaHue HHAUKATOPA
Conep:xkanue Kon JOCTHKEHUSI KOMIIeTeHIIUH
KOMIIeTEHIIHH KOMIIETEHITHH

IIKC-5.2. VYmeer HCII0/IL30BaTh
CHeIMaTU3UPOBAHHbBIE TPOTPAMMHBIE TIAKETHl TPH
pacdere MaTepUalIbHBIX M TEIJIOBBIX OajJaHCOB
CJIOKHBIX XAMHUKO-TEXHOJOTHYSCKUX CXEM;
MPUMEHATHh METO/Ibl PEIICHUS MAaTEeMaTHUYECKUX 3aj1a4
C HCHOJB30BAaHUEM PA3JIMYHBIX BBIYMCIUTEIBHBIX
CPEJCTB;

TIKC-5.3. Bnaneer HaBbIKAMH agHaignsa
TEXHOJIOTHUYECKUX CXeM U  pa3paboTKu  CXeMm
ABTOMATHU3AIMH IS CTAllMOHAPHBIX U JIMHAMHYECKUX
PEXKUMOB TTPOU3BOACTBEHHBIX MTPOIIECCOB

TIIKC-5.4. Bimageer MeTomaMH KOHEUYHEBIX SJIEMEHTOB
Uit pa3paboTKu MaTEMaTHYECKUX Moeaen
IPOIIECCOB

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI
4.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

OO61mas TpyA0eMKOCTh yU4eOHON AUCHIUIIIIMHBI COCTABISET / 3a4eTHBIX €IUHUIL, 252 aK. Jaca.

AK. 4acsl AK. 4acsol
Buj yueOHoii padoThl Bcero ak. yacos 1o 1o
ceMecTpaM | ceMecTpam
1 2
AYIUTOpHBIE 3aHATHS, B TOM YHCJIE: 99 51 48
Jlexuun 33 17 16
[Tpaktnyeckue 3anstus (I13) 66 34 32
JIaGoparopusbie padotsl (JIP) - - -
CamocrositesabHas padora crygentoB (CPC), B 153 93 60
TOM 4HCJIe
BrIimonHeHne KypcoBoid paboThI (TIPOEKTa) 36 - 36
[TonroToBKa K CEMHUHAPCKUM 3aHITUSIM - - -
[ToaroroBka K NpakTUYECKUM 3aHATUAM 117 93 24
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSM - - -
IIpome:kyTouHasi arTecTanus — 3auet (3), 3, KP 3 3, KP
KypcoBas pabora (KP)
OO0masi Tpy10eMKOCTb 1M CHUILIIHHbBI - -
aK. yac. 252 144 108
3a4. ell. 7 4 3

4.2. Copepxanue JTUCUMIIIIMHBI

Y4eOHBIM TUTAHOM TPEAYCMOTPEHBIL: JIEKIINH, IPAKTUYCCKUE 3aHATHUS, CAMOCTOSITeNIbHAS padoTa u
KypcoBas pabora.




4.2.1. Pa3znennl TMCHUILINHLI U BUABI 3aHATHI

Buanl 3ansruii
R o«
-] @ ) ® < g
<) = = -~ B
Ne S| - | B2 | B, | 253
HaumeHoBaHue pa3je/ioB = = g = g2 gFs=
n/n = g = w g8 ® 575
s L g s =] E « E g
g = 25 | &= SEEs
2 = | £ z5°%
L = X
1 OCHOBHBIC TIOHATHST MOJEIUPOBAHHS OOBEKTOB U 6 5 4
" |cucrem ynpasneHus.
) Hcropuueckoe pa3BUTHE METOJOB KOMIIBIOTEPHOIO 25 5 4 16
" |MoJenMpoBaHUs TEXHOIOIMYECKHUX ITPOLIECCOB.
Tunel MaTeMaTHYECKMX MOJCIEH TEXHOJIOTHYECKHX
3. A 20 2 6 - 12
MIPOIECCOB.
OO0me NPUHIUIBI  CO3/aHMUSI ~ MaTeMaTUYeCKHX
4.  |Mozjenell TEXHOIOIMYECKMX IIPOLECCOB IpH momomu| 50 6 12 - 32
CIICIUATTM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB.
5 [TocTtpoenue Mojeneld TEXHOJOTHMUYECKHMX OOBEKTOB C 55 4 16 35
" |mpuMeHeHHEM METO/Ia KOHEYHBIX DJIEMEHTOB.
MopenupoBanue THUIIOBBIX TEXHOJIOTHYECKUX
6. |mpoueccos u anmapaToB ¢ UCHOJIL30BaHUEM HU(POBLIX| 48 6 14 - 28
TEXHOJIOTHH.
MoaenupoBanue CHCTEM TIpaBJICHUS
7. Jlemp yrip 26 4 6 - 16
TEXHOJIOTHYECKUMU MTPOIIECCAMH.
8 Y coBepIiIeHCTBOBAaHHBIE CHCTEMBEI KOHTPOTIS,| o, 4 8 10
' |ympaBieHus ¥ ONTHMU3ALMH.
Hroro:| 252 | 33 66 - 153
4.2.2. ConeprxaHue pa3nejioB TUCHUIIAHBI
Ne HaumeHnoBanue N TpyroemkocTs
Conep:xaHue JJeKIIUOHHBIX 3aAHATHI
n/nm | pa3nena IMCHMILINHBI B aK. 4Jacax
I[letn w 3agmaun kypca. CBs3b APYTrUMU
JMCIIUTUITMHAMH. Opranuzanus M3y4YeHUs
JNUCLIUIUINHEL. Mogensb. MopenupoBaHnue.
Knaccudukanus MOJEIEH. MartemMaTH4yeckoe
MoaenupoBanue. CucrtemHblii mnoaxon. CroxHas
cucreMa. llenb, CTpykTypa M 3JIEMEHTHBIA COCTaB
OcHOBHEBIE HOHSITUSA | CUCTEMBI. CucTeMHBIHI aHaJIun3. Brinenenune
1. MOJEIIUPOBAHUSA OTHOCHUTEJIPHO  aBTOHOMHBIX YacTell  CHCTEMBI. 6
OOBEKTOB M CHUCTEM | YCTaHOBJIEHHME CBSi3ed C JAPYTMMH  YacTSIMH.
yIpaBJICHHUS. JlekoMmo3uIusl CHUCTEMBI HA COCTaBHBIC YaCTH.

CucteMHBIHN CUHTE3. CocraBienue MO
CJIO)KHOTO TE€XHOJIOTHYECKOT0 00BEKTa KaK CIOXKHOMN
CHCTEMbI Ha OCHOBE CHCTEMHOTO aHalIN3a U CHHTE3a.
Cxema TOCTpOEHHSI MaTEMaTHYECKOM  MOenu
TEXHOJOTUIECKOT0 nporuecca Ha OCHOBE
(U3UUECKOro ONMCcaHus MPUPOIbI OOBEKTA.




Ne HaunmenoBanue N TpyroemkocTs
CoaepixkaHue JIeKIHOHHBIX 3aHATHIH
n/n | pasjaeJia I CUMILIMHBI B aK. yacax
Oranbl BBIYUCIIUTEIIBHOTO SKCIIEPUMEHTA.
KomnbroTepHoe MoienupoBaHue.
OcHOBHBIE =~ HUCTOPHYECKHE  OSTambl  Pa3BUTHUS
KOMITBIOTEPHOTO MOJCIIUPOBAHUS XUMUKO-
TEXHOJIOTUYECKHUX IpoLeccoB. bamaHcHble MoJEH.
Hcropuueckoe
[lepconasibHble KOMIIBIOTEPHl U  YHUBEpCAJIbHBIE
pa3BUTHE METOJIOB
MOJIeJMpYIONIMEe IporpamMmsbl. TexHolormyeckas u

2 KOMITbIOTEPHOTO

: SKOHOMUYECKAS ONTUMH3ALIUS. [lepcnexkTuBbI 5
MOJIEJTUPOBAHUS

KOMITBIOTEPHOTO ~ MOJEIUPOBAHHSI  OOBEKTOB U
TEXHOJIOTHYECKHUX »
POLECCOB CUCTEM yIpaBICHUS. Kpatkuit 0030p
P ' MaTeMaTUYeCKUX W  CHCHUAIbHBIX  ITAKETOB,
UCIIONIE3YEMBIX TUISE MOJICTTUPOBAHUS
TEXHOJIOTUIECKIX 00BEKTOB M MPOIIECCOB.
OyHaaMeHTaIbHBIC (U3WYECKUE W XHUMHUYECKUE
3aKOHBI ~KaK OCHOBa /s  MaTeMaTH4ecKOro
Tumnbel MareMaTH4eCKUX | MOJCIMPOBAHMS: TPEBpAIICHUE MAacChl, JHEPrUH,

3. | Mojenei 3aKOHBI  JBW)XEHHA. MaremaTuueckue MOJAeNIn 9
TEXHOJIOTHYECKUX OCHOBHBIX OOBEKTOB TEXHOJOTUYECKHX IPOIECCOB:
MPOLIECCOB. MOJieJIb  WJCAIbHOTO  BBITECHEHUS, HJI€ATHHOIO

nepeMemuBanus, Tuh y3noHHAST MOJICIb, SUeCUHas
MO/1eJIb, KOMOMHUPOBAHHBIE MOJIETIH.
Meronsl pacdera TEPMOAMHAMUYECKHX CBOWCTB.
OO6mass  mocneaoBaTeIbHOCTh EUCTBUU  TIpU
OO0mue TIPUHITATIBI m a a p
CO3AHHS CO3JJaHUM MOJICNId TEXHOJIOTHYECKOro Tpolecca B
cneunanuzupoBanHoM [10. Tepmoannamuueckue
MaTeMaTHYECKHUX
Moesedi JIaHHBIE, METOJBl pacuera TEPMOJUHAMHYECKUX
4 cBoiictB. [Iporpammusie komiuiekcst AVEVA PRO/II
| TEXHOJIOTHYECKUX . . . 6
Process Engineering, AVEVA DYNSIM Dynamic
MIPOLIECCOB pH | . .
HOMOTIH Simulation. Mojaens 00beKTa B KOMIIBIOTEPHOM
TPEHAKEPHOM KOMIUIEKCe: IeiH, 3anadu. Mopenu
CIEUATTM3UPOBAHHBIX
00BEKTOB, MOJIb30BATENBCKUE MOJIEIIN.
MPOTPaMMHBIX CPEJICTB. .
[IporpammupoBaHue MOIH30BATEILCKUX (PYHKIIUN Ha
s3p1ike C++, Visual Basic.
Uucnennsie METO/IbI MOJICITMPOBAHUS
TexHoloruueckux  cucrem. Ilonstue  Meroxa
KOHEUHBIX 3JIEMEHTOB, MPEUMYINECTBA U HEJOCTATKH
KOHEYHO-3JIEMEHTHOT'O aHanu3a. Ob6nactu
WCCJICIOBAHUS " MIPUMEPBI WHXCHEPHBIX
. | mpunoxenun  Meroma.  [Ipouecc a3zpaboTKu
[Toctpoenne wmoxenen P A pon pasp
ABTOMATHU3UPOBAHHOTO MPOJIYKTA. [Topsimox
TEXHOJIOTHYECKUX
5 YUCJIEHHOTO  MOJIETUPOBAHUS  TEXHOJIOTMYECKHUX
: 00BEKTOB c 4

MNPUMCHCHUCM  MCTOOa
KOHCYHBIX 3JICMCHTOB.

00BEKTOB, MaTepuaoB U MpoayKToB. [IporpamMmHbIit
komuieke  ANSYS Workbench. Cxema mnpoexra,
MIaHEJIb WHCTPYMEHTOB. MeEXaHMYEeCKUl aHalIu3
KOHCTpYKUUH. MoaenupoBannue THAPOIUHAMUUECKHUX
nporeccoB B ANSYS Fluent: mocranoBka 3amaum,
HACTpOMKa peraress, MOCTIPOLUECCHHT. TeXHOIornu
BUPTYaJIbHOM W  JIONOJHEHHOW pPEAJIbHOCTH IS
aHaJIM3a U NIPEICTABICHUS
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Ne HaunmenoBanue N TpyroemkocTs
Conep:xaHue JJeKIIUOHHBIX 3aAHATHI
n/n | pa3gesa IMCUMILIMHBI B aK. 4Yacax
pE3yJbTaTOB MOJEIUPOBAHUS TPEXMEPHBIX MOAEIEH
TEXHOJIOTHYECKHX 00BEKTOB.
Hcnonb3oBanne  MHGOPMAITMOHHO-MOICTUPYIOIINX
MPOrpaMMHBIX MPOAYKTOB JUIsl MPOEKTUPOBAHUS
TEXHOJIOTHYECKUX  cxeM.  CrocoObl  3amaHus
MopnenupoBanue anrapaToB M CXEMbl COEIMHEHMS allllapaToB B
THUIIOBBIX MH(POPMALMOHHO-MO/ICTTUPYIOIINX IIporpaMMmax.
6. | TEXHOJIOrMYECKUX 3amanue wuHQOpMAIMM O TIOTOKaX U almaparax 6
IPOIIECCOB M allapaToB | TEXHOJIOTUYECKOH cXxeMbl. BpiOOp MeTomoB pacuera
c WCIIOJIb30BAHUEM | CBOMCTB MUHEPAJIOB U MPOMEXYTOUHBIX IPOTYKTOB.
U(POBBIX TEXHOJIOTHH. | AHAJIU3 JIEHCTBYIOIIKUX IPOU3BOJCTB C IOMOIBIO
MIPOrpaMMHBIX [1aKETOB. [IpoextupoBanue
ONTUMAIIBHBIX CXEM C MOMOIIBI0 HWH(POPMAIMOHHO-
MOJCJIUPYIOUINX IPOTPaMM.
OcHoBHbIE TNOHATHS Teopuu yrpasieHHus. OObeKT
yopaBieHusi, ero  mapaMerpel.  OmnpeneneHue
XapakTepa BO3MYIIEHUHA M KaHAJIOB BO3MYLICHHI.
Onpenenenne kod)PUIMEHTOB ycuiieHUS OOBEKTa
[0 pAa3IMYHBIM KaHaJaM YIOpPaBJIEHUS U BbIOOP
HauOosee UyBCTBUTEIBHOTO KaHaja YIPaBJICHHUS.
MopenupoBanue .
Onpeznenenre nepeAaToyHbIX (PYHKIMA OTASIBHBIX
7 cucTeM YIPABIICHUS
: KaHaJOB  yIOpaBleHUS U  BBIOOp  HaMMeEHee 4
TE€XHOJIOTUYECKUMHU
WHEpLHMOHHOro KaHana. MccrnenoBaHue peakuuu
poLeccamu
o0beKTa Ha  pasNUYHbIE  BO3MYILIEHUS  TpU
MCIIOJIb30BaHUU BBIOPAHHOTO KaHalla YIPaBJICHUS.
CuHTE3 CHUCTEMBI YIpPaBICHUS TEXHOJIOTUYECKUM
IIPOLIECCOM Ha OCHOBE 00OpaTHOM cBs3U. JlaTuumk.
VYnpasisromee — ycTpoucTBo.  McroaHUTENbHBIN
Mexanu3M. Hactpoiika perynsaropa.
PerynupoBanue COOTHOILIEHUH. Kackannoe
yhnpasieHHe.  YIpaBJeHHE 10  BBIYHUCISEMOMH
IIEPEMEHHOM. [Ipuopurernoe aBJICHHUE.
Y coBepIIEHCTBOBAHHBIE p PHOp yrp
AnanTtuBHOe ynpasieHue. OnTumaibHas cUCTEMa,
8 CUCTEMBI KOHTpOJIS,
: ONTUMAIbHOE yIpaBJICHUE, onTUMalIbHas 4
yIpaBiIeHUsS u
OTTHMH3AIIH TPaeKTOpHs, KpaeBble YCIOBUS, LENb YIpaBICHHUS,
KpUTEpUN ONTHUMANbHOCTH, (yHKIMOHAN. MeTomsl
ONTUMM3AIIUH. Pa3pabotka aNropuTMa
ONTUMAJIBHOTO YIPaBJIEHUSI.
Hroro: 33
4.2.3. llpakTHyecKue 3aHATHSA
Ne . TpynoeMkocTh
Paszpnen TeMaTuKa NPAKTHYECKUX 3aHATUHI
n/n B aK. yacax
OcHoBbl  mpueMbl  pabOTBI U MOJEIHPOBAHUE
1. Paszgensr 1 TeroooMenHoro odbopynoanus B nakere AVEVA PRO/II 4
Process Engineering.
2. Paznensr 3 MonenrpoBaHue pacTBOPOB 3JIEKTPOIUTOB. 2




Ne . TpynoemkocTn
Paznen TeMaTuka NPAKTHYECKUX 3AHATHI

n/n B aK. yacax
MonenrpoBaHie OCHOBHBIX THIIOB PEAKTOPOB: UICATHHOTO

3. Pasgensr 3 MepeMEIINBaHNs, BHITCCHCHUSI, KOHBEPCHUOHHBINH PEakKTop, 4
PaBHOBECHBIN PEAKTOP.
MogenupoBaHue  TEXHOJOTHYECKUX  IMPOLIECCOB  IPHU

4, Pasnensr 4 ACTHIP 1X  TIPOIIt p 8
nomoum AVEVA DYNSIM Dynamic Simulation.

5. Pasgensr 4 MoaenupoBaHue IIpolecca U3MEIbUYCHUSI TBEPIOTO Tea. 4

6. Pasgensr 4 MopenupoBaHue MIPOILIECCOB CYIIKH U CKUTAHUS YTJISL. 6
OmnpeneneHue mapaMeTpoB Ipo WU, 00ECIICYNBAIOIINX

7. Pasgensr 4 pel P P POILYKIHH, B 4
MaKCHUMU3AIMIO TPUOBLIM TEXHOJIOTHYECKOTO Ipoliecca.
MonenupoBanue KOHTYPOB  VIpaBICHUS W  aHAIU3

8. Pasznensr 5 MEePEXOHBIX TMPOIEecCOB ¢ wHcmnoib3oBanueM AVEVA 6
DYNSIM Dynamic Simulation.

9. Pazpnensr 5 OcHoBbl IpueMbI padboThl B makere ANSY'S. 4
ITocTpoenue KOHEYHO-DJIEMEHTHBIX MoJeJein

10. Pasnmensr 5 P A 4
TEXHOJIOTHYECKNX 00BeKTOB B mmakeTe ANSYS.
MexaHndecKUi aHalln3 TEXHOJIOTHYECKOr0 000pYIOBAHUS

11. Pasgensr 6 . pya 8
B ANSYS Mechanical.
Pa3paborka TAAPOIUHAMUYECKUX Mozeaen

12. Pasgens! 6 p PO A 8
texHosioruueckux npoieccoB B ANSY'S Fluent.

13. Pasgensr 8 JlnHaMHUYeCKHi aHAJIU3 TEXHOJIOTHYECKOTO Ipoliecca. 4

HUroro: 66

4.2.4. JlaGopaTopHbie padoThI
JlaGopaTopHbIe 3aHATHS HE PEAYCMOTPEHbBI

4.2.5. KypcoBbie padoThl

Ne i/

TemaTuka KypcoBbIX padoT

IlocTpoeHne Mopenn KOHCTPYKLMH amnmapara W H3y4EeHUE pPEakUWH KOHCTPYKLUH Ha
BO3JICHCTBUE MEXAHUYECKUX HAIPY30K.

MopenupoBaHne MEXaHMYECKOW HArpy3KH, JEHCTBYIOIIEH B arperare ¢ IOMOIIbI0 METOa
KOHEYHBIX 1eMeHTOB B cucteme CAE.

MOlIeJ'II/IPOBaHI/Ie IMPONHECCCOB AAIUTUBHOI'O IIPON3BOJICTBA

MonenupoBaHie TEXHOJIOIMYECKOr0 0OBbEKTa U KOHTYPOB YIPABICHHS C HCIIOJIb30BAHUEM
CHEeUaIM3UPOBAHHOIO MPOrpaMMHOTro obecrieueHus (1o BapHaHTaMm).

MopaenupoBanue

U YHOpaBJICHHUC ITHCBMATUYCCKHUM

MaTepuaioB (110 BApHAHTAM).

TPaHCIIOPTUPOBAHUEM

CBIITYYHUX

Hactpoiika peryisiTopoB AHHAMHUYECKOTO 00BEKTa (110 BapuaHTaM).

MonenupoBanne

IMponeccoB AU TUBHOTO IMPONU3BOJACTBA.

JOJITOBCYHOCTH.

Ananus

YCTaJIOCTHOU

MO,Z[CJII/IpOBaHI/IC CTaTUYECKOI0 MEXaHUUYECKOTO BO3JCHCTBUS Ha U3JICIIHE B ANSYS.
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MO,Z[CJII/IpOBaHI/IC JNHaAMHUYCCKUX BI/I6paI_II/IOHHBIX MEXaHUYECKUX BO3JICHCTBUI HA U3JIENIHE B

ANSYS.

HccnenoBanue cuit peakiuii B 00ITOBBIX COSAMHECHUSX.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xone 00ydeHust npuMeHSIOTCS:




Jleknmu, KOTOpbIE SBISIIOTCS OAHUM M3 BaXHEHIIMX BUAOB YU€OHBIX 3aHSTUI U COCTABISIIOT OCHOBY
TEOPETUYECKOM MOATOTOBKH 00y4Jaromuxcs. Llenn TeKnoHHbIX 3aHATHIL:

-IaTh CHCTEMaTH3HpPOBAaHHbIC HAy4YHbIE 3HAHWA IO JAUCIMIUIMHE, AaKIEHTUPOBATh BHHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX TUCHUILIUHBL;

-CTUMYJIUPOBAaTh AKTUBHYIO TIO3HABATEIbHYIO JIEATEIBHOCTh OOYYaIOIIMXCS, CIOCOOCTBOBATH
(OpPMHUPOBAHUIO UX TBOPYECKOTO MBIIICHUSL.

IIpakTnyeckue 3ausiTust. L{enm npakTHYECKUX 3aHATHMI:

-COBEpPILEHCTBOBATh YMEHUS U HABBIKM PELIEHUS IIPAKTUYECKUX 3a/1a4.

['maBHBIM cojiep>kaHHEM 3TOTO BUAA YU€OHBIX 3aHTHH ABJsieTcsl paboTa Kaykaoro o0ydaromerocs mo
OBJIQICHHIO TIPAKTUYECKUMHI YMEHUSMH M HaBbIKAMU MPO(eCCHOHATBHON IESITeIbHOCTH.

JlabopaTopHbie pa6oThl. L{enm 1abopaTopHbIX 3aHATHIA:

-yIIIyOUTh W 3aKPENUTh 3HAHHSA, MOJTYYCHHBIC Ha JISKIUAX M B MPOIECCE CaMOCTOATENIBHONW padoThI
o0yJaronuxcs ¢ yueOHOM U HAYIHOM JIMTEPaTypOi;

['maBHBIM cofep)kaHUEM 3TOTO BUJA YUEOHBIX 3aHITUH sABJsieTcsl padoTa Kakaoro oOyyaromerocs mno
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHUSIMH U HaBBIKAMU MPOGECCUOHAIBLHOMN IS TETbHOCTH.

Koncynbranum (Texyiias KOHCYJIbTallMs, HAKAHYHE 3a4eTa) SBJIETCs OJHOW M3 (hopM pPyKOBOJCTBA
yueOHON paboToii OOydaromuxcs M OKa3aHWsS MM TOMOIIM B CAaMOCTOSITEIbHOM H3YYEHHH Marepuana
JUCLUIUIMHBL, B JIMKBUIAMHY UMEIOIINXCS [TPOOEIOB B 3HAHUSIX, 3a/10JDKEHHOCTEN 0 TEKYILLUM 3aHATUSM, B
MTOJITOTOBKE MMUCHhbMEHHBIX Pa0OT (ITPOEKTOB).

Tekyliue KOHCYJIbTallMM IPOBOSTCS IperojaBaTesieM, BEAyLIUM 3aHATHS B Y4eOHOW Trpymre,
HAYYHBIM PYKOBOJUTETIEM U HOCAT KaK MHIMBHUIYaJIbHBIH, TaK ¥ TPYIIIIOBOM XapaKTep.

CamocrosiTtesibHasi pa0ora o0y4yaroIIMXCsl HalpaBlieHa Ha YIIyOJIEHHE U 3aKpeIUIEHHE 3HaHWM,
MOJYYEHHBIX HA JIEKUUSX U JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOIO AKTHBHOTO
NPUOOPETEHUs] HOBBIX, IOTOJIHHUTEIBHBIX 3HAHWH, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATHAM U
IIPOMEXYTOYHOMY KOHTPOJIIO.

Kypcosasi padoTa 1o3BoJsieT 00yJaromyMcs pa3BUTh HABBIKM HAYYHOTO MIOMCKA.

6. OHUEHOYHBIE CPEACTBA IJIs1 TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOUYHOM ATTECTAIIMHU IIO UTOI'AM OCBOEHUS JUCUITLJIMHBI
6.1. Quenounvie cpeocmea 0 meKyuiezo KOHMPOJis YyCnesaemocmu
6.1.1 Temamuxa o1 camocmosamesbHoll ROO2OMOBKU
Pa3nen 1. OcHOBHBIE MOHATHA MO/IETHPOBAHUSA 00HEKTOB U CHCTEM YIPAaBJIEHUA.
Kakue QpyHKIMM BHITOTHSAIOT MOJIH B Pa3JIMYHbIX BUJAX JAESATEIbHOCTH?
Uem 00BsICHSETCS CYNIECTBOBAHKE PA3IMYHBIX ONMPEACIICHUN CHCTEMBI?
UeM OoutbImast cucTeMa OTJIMYACTCS OT CIOKHOM CHCTEMBI?
TpebGoBaHus kK MozesIM cucTeM?
. O01re NoHATHUS TEOPUU MOJECIUPOBAHHUS.
Pasnen 2. MHMcropuueckoe pasBUTHE MeETOAOB KOMIIBIOTEPHOr0 MOAETHPOBAHUA
TeXHOJOTNYEeCKHUX MPOLEeCcCOB.
1. OcHoBHBIE HUCTOPUYECKHE JTaIlbl pa3BHTHS KOMITBFOTEPHOTO MOJICTTUPOBAHUS
TEXHOJIOTMYECKHUX MPOIIECCOB.
. [lepcreKTHBBI KOMITBIOTEPHOT'O MOJICTUPOBAHUS JUHAMUYCCKUX CHCTEM.
3. Ucropuss BO3SHUKHOBEHHS MPHUKIAIHOTO MPOrPaMMHOTO OOecredeHus AJisi MOJEIUPOBAHUS
TEXHOJIOTHYECKUX TPOIECCOB.
4. 3apybexxHoe CreruaIn3upoOBaHHOE TPOrPaMMHOE 0OeCTICUeHHE.
5. OredecTBeHHbIE pa3pabOTKU MPUKIAIHBIX IPOrPaMM.
Pa3nen 3. Tunbsl MaTeMaTHYeCKHUX MOjIeIeiil TEXHOJIOTHYECKHX MPOIECCOB.
1. Ha3zoBuTe 3Tansl MaTeMaTUYECKOTO MOJICTHPOBAHUS CHCTEM.
2. [IpuBenuTe OCHOBHBIC TPUHIIMITHI TOCTPOSHUSI MATEMATUIECKUX MOJICIICH CHCTEM.
3. Buasr mogenmupoBanus. KornenryansHoe, puzndeckoe, CTpyKTypHO-(G YHKIIMOHATLHOE.
4. MeTo/Ibl MOTYYCHUS MAaTEMATHUYECKUX MOJICICH TEXHUUECKUX CHCTEM.

bbb
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5.

MaremaTtudeckue CXeMbl MoJeiaupoBaHus cucteM. Dopmanuzanys W aNrOPUTMH3AIMSL
MPOIECCOB (PYHKIMOHUPOBAHHS CUCTEM.

Paznen 4. OOmme NPUHOMINBI CO3JAHUSI MATeMATHYECKHUX Mojelieil TeXHOJOrHYeCKUX

1.
2.

3.
4.
5.

MPOLEeCcCOB MPH MOMOIIH CTIENHATU3HPOBAHHBIX MPOTPAMMHBIX CPe/ICTB.
Meroapl pacdyera TepMOJIMHAMUYCCKHUX CBOMCTB.

OOmass  moCNIeAOBaTeIBbHOCTh  JIEHCTBUI  TpW  CO3JAaHMHM  MOJENM  Ipolecca B
crienranuzupoaHHom I10.

CrocoObI MOCTPOCHUS TEXHOJIOTHUYECKUX CXEM.

CocraB yHUBEPCAIBHBIX MOJACIHUPYIOIIMX MPOTPAMM.

TepMonnHaMu4YecKue NaHHbIE KOMITIOHEHTOB CMECH.

Paznen 5. IlocTpoeHue Mojesieii TeXHOJOTHYEeCKHX O0OBEKTOB C TNPHMEHEHHEM MeToaa

N

Nookw

KOHEYHBIX 2JIEMEHTOB.
MeToa KOHEYHBIX SJIEMEHTOB.

[Topsimok MopaenupoBaHUsT OOBEKTOB IMPOM3BOJCTBA, MATEPUATIOB B KOHEYHODJIEMEHTHOM
aHaJIM3e.

[Topsimok MoieTMpOBaHus B KOHEYHODJIEMEHTHOM aHAJIH3e.

3ajgaHue CBOMCTB U MOJIETIel MaTepHUaioB.

Tunel NPOCTPAaHCTBEHHBIX CETOK.

MonenupoBaHue TeI000MEHHOTO 000y I0BaHUS.

Crycrutenu.

Paznen 6. MojgenupoBaHue THNOBBIX TEXHOJOTHYECKMX IMPOLECCOB M AaNNaparoB ¢

NoookrwnPE

UCNOJIb30BAHHEM U (PPOBHIX TEXHOJIOTHHA.

[Mporpammusrii maket Simsci PRO/II.

0630p CAD mnakeToB /1J1s1 MOICTMPOBAHUSI METOIOM KOHEUHBIX 3JIEMEHTOB.
ITpumenenue nporpaMmMuoro nakera ANSY'S ais pacuera mporeccos.

Crnioco0pl 3a/1aHus annapaToB B MHPOPMAIMOHHO-MOAEIUPYIOLIUX TPOTrpaMMax.
3ananue nHGOPMALIMHU O MOTOKAX M anmapaTax TEXHOJIOTHYECKOH CXEMBI.
MopenupoBaHie peakKTOPHOTO 000PYIOBAHHUS.

MarepuanbHble M SHEpreTudeckre 0anaHchl TEXHOJIOTHUYECKUX MTPOLECCOB.

Pa3)1e.11 7. MopnenupoBaHue CHCTeM YNPABJIEeHHUS TEXHOJOTHYECKMMHM MPOLeCCAMU.

1.
2.
3.

4.
S.

IIpeoOpa3oBanue nogodus. KoHcTaHThI U KpUTEpUU TOAOOMS.

OcHoBHbIE (OPMBI ITPEICTABICHUS MOJIENIEN CUCTEM YIPaBICHUS.

Metoabl moCTpoeHHsT Mojenell OOBEeKTOB M CHUCTEM YIpPaBICHHMS Ha OCHOBE 3aKOHOB
COXPaHEHHS.

ITpuHun GanaHCOBBIX COOTHOILIEHUM.

Bunel nnanos skcniepumeHTOB. [lonHblii pakTopHbIi sxcnepuMeHT (I1DDI).

Pasznen 8. yCOBepIJ.IeHCTBOBaHHLIe CHCTEMbI KOHTPOJIfl, YHIPABJICHUA U OITUMU3AIIUH.

1.
2.
3.

B

Kaxnvm YPaBHCHUAMHA OIHUCBIBAIOTCA MOACIIN HEJTUHEWHBIX CTaTHICCKUX CUCTEM?

Kaxumn YpaBHCHUAMHA OIIMCBIBAKOTCS MOACIIN HEJIUHEHUHBIX JANHAMHUYCCKHUX cuctem?
ABTOMaTI/IBI/IpOBaHHaSI CHCTEMA MOACIINPOBAHUS. ITakeTnr MPUKITAAHBIX nmporpamMm
MOACIINPOBAHUA.

MOI[GJ'H/IPYIOH_[I/Ie KOMIIJICKCHI. JIOCTOI/IHCTBa N HEAOCTATKU BBIYUCIIUTEIIBHBIX CPEACTB.
MaluuHHBIH OKCIICPUMCHT. HCHL MAalIMHHOTO SKCICPUMCHTA. OcHOBHas1 U 4YacTHBIC 3aJa4du
IIJIaHUPOBAHUSA 3aJ]a4H. IInan OKCIICPUMCHTA

6.2. Ouenounvie cpedcmea 0151 RPOGEOCHUS NPOMENCYMOUHOU ammecmayuu (3auema)
6.2.1. Ilpumepnotit nepeuenv 60NPOCo6/3a0anuii 015 N0O20MOBKU K 3auemy (no oucyuniune):

agrownPE

HazoBuTe 3Tansl MaTeMaTuuecKoro MOJETUPOBAHUS CHCTEM.

HpI/IBGI[I/ITe OCHOBHBEIC HpI/IHI_[I/IHBI HOCTpOCHI/ISI MATEMATHUYCCKUX MOI[GJIGI‘/JI CUCTCM.

Kaxkue BaxxHbIe TpeOOBaHUS K MOJIETISIM CUCTEM?

KaKI/IMI/I ypaBHCHI/IHMI/I OIIUCBIBAKOTCA MOIACIN JII/IHGI\/JIHBIX CTaTUYCCKHUX CI/ICTeM?

Korma npuxoauTtcsi npuMeHsITh YpaBHEHHSI B YaCTHBIX MPOU3BOIHBIX JIJISl OTIMCAHUS MOIeIIeH ?

11
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18.
19.
20.
21.

22.
23.
24,
25.
26.
217.

28.
29.
30.

31.
32.

33.
34.

35.

36.
37.
38.

39.
40.

41.
42.
43.
44,

45.
46.

Uem ymo6eH METO IEPEMEHHBIX COCTOSIHHS JIJII MOACIIUPOBAHUS TUHAMUKH CUCTEM?

Kakue cucrtembl Ha3bIBAIOTCS CTOXACTUUCCKUMU?

MoaenupoBaHue KaK OJIMH U3 OCHOBHBIX METO/IOB IMO3HAHUS.

Bunet monmenupoBanus. KonmenrtyanbHOe, (GU3NYECKOE, CTPYKTYpHO-(PYHKIIMOHAIBHOE,
MaTeMaTU4YECKOE, UMUTAIMOHHOE MOACIMPOBAHUE.

. Knaccuduxkanus mozeneit o xapakTepy 1 Crioco0y UCIOIb30BaHHUS.
11.
12.
13.
14.
15.
16.
17.

Mertoabl nosydyeHusi MaTeMaTHYECKUX MOJEIeH TEXHUYECKUX CUCTEM.

MeTo nepeMEHHBIX COCTOSTHUS.

ITocTaHOBKa 3aauu IOCTPOECHUSI MATEMaTUYECKOW MOJIENIN O0BEKTA YIIPABICHMSL.

Tunossie MOAETN TUHEHHBIX CHCTEM U UX XaPAKTEPUCTUKH.

HIMuTaninoHHOE MOJICIMPOBAHUE HENPEPHIBHBIX JIMHEWHBIX TMHAMUYECKHX CUCTEM.

OCHOBHBIE IOHATHUS TEOPUU MOJEINPOBAHUSI CIIOKHBIX CHCTEM.

MaremaTnueckue cxeMbl MojenupoBaHus cucreM. DopManuzanus M AITOPUTMHU3ALMS
MPOIECCOB (PYHKITMOHUPOBAHHS CUCTEM.

[TpuHIUIBI TOCTPOECHUS MOACTUPYIOIUX aITOPUTMOB.

OO01as CTpyKTypa IpOrpaMMHBIX CPEJCTB aBTOMATU3ALUKA MOJIETUPOBAHUS CIIOKHBIX
IUHaMU4eckux cucteM. CpeacTBa pelakTHPOBaHUs MaTEMaTHUECKOM MOJIEIH.

Mopnenn u monenupoBanue. OOBEKT MOJCTUPOBAHUS; MOJEIH, € Ha3HAYCHHWE W (DYHKIIWH,
YaCTHBIE MOJEIIH.

Ponb Mmoznenu B npornecce noznanus. Llenu u npo0iaemMbl MOJIEIMPOBAHUS CUCTEM.

Hatypublii (hu3ndeckuil) 1 BBIYUCIUTENbHBINA SKCIIEPUMEHTHI.

Knaccudukanus Moaenei u BUAbI MOICITUPOBAHUS

OOw1ast cxema pa3pabOTKH MaTEMAaTUYECKUX MOJEIeH 0OBEKTOB U CUCTEM YIIPaBJICHHUS.

Oranel MaTEMaTHYECKOI0 MOJIEIUPOBAHUS.

OCHOBHBIE MOAXO0/IbI K NOCTPOSHHUIO MaTeMaTHUECKUX Mojenell cucteM. PopmaabHas MOJIENb
00BEKTA.

N3omopdHbIe MOsENH.

[Ipumenenue npeobpa3oBaHus M0100US IPU MOAEITUPOBAHUU.

MerTobl IpeicTaBIeHUs] MATEMAaTHYECKUX MOJIEJICH CUCTEM YIIpaBJIEHHs ¢ COCPEJOTOUCHHBIMU
U paclpeieICHHbIMU TTapaMeTpaMHu.

OCHOBHbBIE TIOHATHS U ONIPECIICHUS MOJIEH CI0KHOM cUCTeMbl. Xa0THYEeCKHUE MOJIEIH.
AnropuT™Mu3anus MoJeNell CHCTeM M WX MalllMHHAs peanu3anus. [[pUHINIB MOCTPOSHHUS
MOJICJIUPYIOLIUX alTOPUTMOB.

@DopMbI IPEICTaBICHNUS MOACTUPYIOLINX aITOPUTMOB.

[Tonmy4yeHue u MHTEpHIpETALUS PE3YJIBTATOB MOJICIUPOBAaHUS cucTeM. OCOOEHHOCTH MOTyYSHHS
PEe3yJIbTaTOB MOJIEIINPOBAHHSI.

CymHocTh  MeTOJla  CTaTUCTUYECKOrO  MOAENUpoBaHMA. lIpumepsl  CTaTUCTHYECKOTO
MCIOJIb30BaHUS.

OcHOBBI KJ1acCU(DUKALIUU SI3BIKOB MOJEIIMPOBAHMUSL.

BaHk maHHBIX MOJETHPOBAHUS

OCHOBHbIE TIOHATHUS IUIAHUPOBAHUS SKCIEPUMEHTOB. II€Jb AKCIEPUMEHTa (aKTop, peaxiius,
YpOBHH, (aKTOPHOE NMPOCTPAHCTBO. XapaKTEPUCTUKHU (aKTOpa.

Mojenu niaHUPOBaHUS B BHJIE alreOpandecKux MOJIMHOMOB.

[Tokazarenn >PPEeKTUBHOCTH MAIIMHHOTO 3KCIIEPUMEHTA, TOUHOCTh OLEHKH, JOCTOBEPHOCTD
OLIEHKH.

OO61ast KOHIEMNIHS YHUBEPCAIbHOM MOAETUPYIOLIEH MPOrpaMMBl.

['maBHOE ¥ MPUHLIMIHAIBHOE 3aTPyJHEHUE TSI UCIIOJIB30BaHUS ONITUMHU3AIIMOHHBIX MTPOIIETYP.
[IpenmymiecTBa AMHAMUYECKOTO MOJIEITUPOBAHUS.

Cranmapr  Cape-Open.  B3aumopneiicTBue  MOJCIUPYIOIIMX  MPOTPpaMM  pa3IM4YHBIX
pa3pabOTUYUKOB.

CoctaB yHUBEpCATbHBIX MOJCTUPYIOMIUX TPOTPAMM.

Yro B ceds BKIIOYAIOT TEPMOJINHAMUYECKUE JAHHBIE [0 YHUCTHIM KOMIIOHEHTaM?
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47. Ha3znaueHune 0000IIEHHBIX METOIOB KOPPEIISALIUH.

48. Metoas! K03pPUITUEHTOB aKTUBHOCTH JKUIKOCTH.

49. Ypasuenue NRTL.

50. O6mas mocinenoBaTeNIbHOCTh ASUCTBUH npu cozganuu Mojenu X111 B crienuanu3npoBaHHOM
I10.

51. MoaenupoBaHie TEXHOJIOTHYECKOTO anmnapaTa — KOXyXOoTpyOdaThlii TEMI000MEHHUK.

52. MogaenupoBaHue TEXHOJIOTMYECKOTO anmapaTa — Hedb.

53. MonennpoBaHie TEXHOJIOTHYECKOTO armnapaTa — KOMIIPECcop.

54. MopaenupoBaHue TEXHOJIOTMYECKOTO anmapaTa — Hacoc.

55. PaBHOBECHBII peakTop.

56. PeakTop ujcaibHOTO BHITECHEHHS.

57. KanbkynsaTop noToKa.

58. KoHTpoiep ¢ 00paTHOH CBA3BIO.

59. [IpuHIMTIBI METO/1a KOHEYHBIX AJIEMEHTOB.

60. 3a cueT 4ero MOBBIIAETCS TOYHOCTh PacyeTa METOI0M KOHEUHBIX AJIEMEHTOB?

61. [Ipumepsl MaTeMaTHYECKUX MOJeNiel, HanOoJjee YacTO BCTPEYAIOIIMXCA M PEHIAeMBIX C
noMmoIso MKD.

62. [IpuBenuTe MpUMEpHI MOJIETICH MaTEpHATIOB, UCTIONB3yeMBIX B pacueTax MKD.

63. DTanbl KOHEYHO-3JIEMEHTHOT'O MOJICTUPOBAHUSI.

64. MaTtemaTnuecKkasi IOCTaHOBKA 3aa4H.

65. Co3ganue (MMIOPT) FEOMETPUUECKOIN MOJIENIN UCCIIETyEMOT0 OOBEKTA.

66. CriocoObl IMITOPTa TEOMETPUIECKON MOJICIH B PACYETHBIA MOy b M MOJIYJIb T€OMETPUN
ANSYS.

67. CriocoObl yIIpOIIEeHUS ¥ UCIIPABJICHUS MOJICIIH.

68. Co3nanue BeIUMCIUTENBHOM ceTku B Ansys Workbench.

69. IIporneccopsr mporpammel ANSY'S.

70. Crioco6sl TBepAOTENBEHOTO MoJenupoBanus B ANSYS.

71. Kakve koMaHAbl UCTIOIb3YIOTCS NP CIIOKEHUU U BBIYUTAaHUH 00bEMOB?

72. B KakuX clly4asiX UCIOJIb3YIOT pABHOMEPHYIO CETKY pa30oneHus?

73. B xakux ciiydasx MCIOJIb3yIOT HEPaBHOMEPHYIO CETKY pa3OoueHus?

6.2.2. [IpuMepHbIe TeCTOBBIE 3a1aHUSA K 3a4eTy

Bapuanm 1
Ne Bonpocsl BapuaHThl 0TBETOB
1. C wuyem ocBs3an mepBelid 9Tan | 1. C mepeBojioM pacyera MaTepUaIbHBIX U TEIUIOBBIX
KOMIIBIOTEPHOTI'O MOJIETIMPOBaHUsA? | OalaHCOB TEXHOJOTMYECKHX CXeM C pPYYHOro Ha
KOMITbIOTEPHBIMN.
2.C  mosBIEHWEM  MEXaHWYECKHX  PEHIaroIInuX
YCTPOMCTB.
3. OnTuMU3aIoOHHBIE MPOLEAYPHI cTanu
IPUMEHSATBCS HE TOJIBKO JUIsl pacdera OTIEIbHBIX
BapHaHTOB, HO U JUISl ONTUMM3AINH TEXHOJIOTHUYECKUX
B CTaTHKE.
4. C BBIXOJIOM TIporpaMMHOTo Komiuiekca Aspen Plus.
2. s xommieHcanuu Bo3mymieHuid ¢ | 1. BeIxossl.
TeM, 4TOoOBI cucTtemMa paborama B | 2. Bxomsl.
HY>KHOM HaMm HanpaBJeHuH, | 3. YIpaBisromune BO3ICHCTBHS.
UCIIOJIB3YIOT 4. Bo3mymieHus.
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Bonpocsl

BapuaHThI 0TBETOB

3. Arperat — 310 1. CoBOKYIHOCTh MPOUCXOMAILINX B CUCTEME (PUIUKO-
XMMHUYECKHX TIPOLIECCOB W  CPEACTB Ui HUX
pean3aluu.

2. DTO B3aMMOCBS3aHHAsT COBOKYIHOCTb OTJIEJIBbHBIX
TUIIOBBIX TEXHOJIOTUYECKUX IPOILIECCOB M aIIapaToB,
npu B3aUMO/ICHCTBUN KOTOPBIX BO3HHUKAIOT
CTaTHUCTUYECKUE  pacCIpeliejieHHble TI0  BpEeMEHHU
BO3MYIICHUSI.
3. CoueraHue PHEPreTUUECKUX U XUMUYECKUX Y3JIOB B
eIMHYIO HHEPTOTEXHOJIOTHYECKYIO CUCTEMY,
OCYIIECTBISIIOIIYIO  PEKyIepario XUMHUYECKON
SHEPIHUH.
4.DT0 B3aMMOCBSI3aHHAsE COBOKYIHOCTH OTJEJIbHBIX
TUTIOBBIX TEXHOJOTMYECKHMX MPOIIECCOB U aIIaparosB.
4. XapakTtepuctuka Tperbero stamna B | 1. Bo3MOXXHOCTh MPOEKTUPOBATh 3HAYUTENBHO OoJjee

pa3BUTHH KOMITBIOTEPHOTO | S)KOHOMHUYHBIE M HAJIS)KHBIE XMMUKO-TEXHOJIOTUIECKHE

MOJCIIUPOBAHUS. cucteMbl U Oonee 3PGEKTUBHO YIPaBISATh PabOTOI
JIEUCTBYIOILIHX.
2. Beixoa nmporpammuoro komiiekca Aspen Plus.
3. IlepeBony pacuera MaTepHaIbHBIX U  TEIJIOBBIX
0amaHCOB TEXHOJOTUYECKUX CXEM C PYYHOro Ha
KOMITbIOTEPHBIM.
4. OnTuMu3alliOHHbIE pacyeThl 000PYIOBaHUSI.

5. [Iporuecc, B kotopoM | 1. CToxacTuueckuii mporecc.
oTpeieNsIoIue BEIMYMHBI | 2. JleTepMUHUPOBAHHBIN porecc.
U3MEHSIOTCSI  HempepeiBHO 10 | 3. MaTreMaTHuecKoe MOJIeIUPOBaHHeE.
OTIpe/IeIeHHBIM 3aKOHOMEPHOCTSM, | 4. IIpuHIMI «4epHOTrO ALIUKaY.
Opd OTOM 3HAYCHHWE BBIXOJHOM
BEJIMUMHBI, OJTHO3HAYHO
ONpeAeNsieTCs 3HAYCHUEM BXOJIHOU
BEJIMYMHBI.
6. Kakoii mnpunnun npumenstorcs | 1. CtoxacTuueckuii nmpoiecc.
OpyU OTCYTCTBUH HHpopMauuu o | 2. JleTepMUHUPOBAHHBIH IIpoLecc.
nporecce, TUISt ero | 3. Maremarnieckoe MO/ICITMPOBAHNUE.
MaTeMaTH4eCKOro ormucanus | 4. [IpUHIUI «4EPHOTO STIHKAY.
UCIOJIB3YIOT 3aBHCUMOCTh
BBIXO/IHBIX BETUYHH OT BXOJHBIX?

7. AnroputMuzanus — 370 1. IlporpammupoBanue  pemieHus  3afadd Ul

HAXOX/IECHNSA YHCICHHBIX 3HAYEHHUH OIPENEIsIeMBbIX
apaMeTPOB.

2. YCTaHOBJICHHE COOTBETCTBHS MOJEIH H3y4aeMOMY
poreccy.

3. ®opmanuzanus U3y4yaemMoro mnpoiecca.

4. JlerTepMUHUPOBAHHBIN MTpoLIECC.
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Ne Bonpocsl BapuaHThI 0TBETOB

8. HazoBute mepBwili mpenenbHbiii | 1. FI3BecTHBI MOJIHas cucrema ypaBHEHUH,
ciryqai MaTEMaTHUYECKOIO | OMMCHIBAIOLIAS BCE OCHOBHBIE CTOPOHBI
ONHUCAHUS. MOJEIIUPYEMOr0  MpoLecca, U BCE  YHUCICHHBIC

3HAYEHUS NapaMeTPOB ATUX YPaBHEHUM.

2. YacTMYHOE MaTeMaTU4YeCKOe OMHUCaHHe Ipoliecca
OTCYTCTBYET.

3. 3BecTHbl ~ MoOIENM  C  COCPENOTOYECHHBIMU
napaMeTpamH.

4. U3BecTHBI MOJeNn c pacnpeneneHHbIMU
napaMeTpaMM M MOJEIM C  COCPENOTOYEHHBIMHU
rapamMeTpamH.

9. Ecin  ocHoBHble  mnepemeHHble | 1. MoaensiMu ¢ cocpeioTOUeHHBIMU [TapaMeTpamH.
mpolecca HU3MEHSIOTCS  Kak  BoO | 2. MojensiMu ¢ pacripe/eIeHHbBIMH ITapaMeTpaMHu.
BpEMEHHU, TaK M B MpocTpaHcTBe | 3. J[MHAMHUYECKas MOAETb.

WIM €CIId YKa3aHHble W3MeHeHus | 4. Monenu ¢ pachpeleieHHbIMU [apaMeTpaMu H
IPOUCXOIAT TOJIBKO B | MOJEJIU C COCPEIOTOYEHHBIMU MapaMeTpaMHu.
MIPOCTPAHCTBE, TO MOJIEIIN,
ONMCHIBAIOLINE TaKUE IMPOLIECCHI,
Ha3bIBAOT
10. | IlepemenHble, U3MEHEHHE KOTOPHIX | 1. YmpaBisembie nepeMeHHEIE.
CBSI3aHO C XapaKTepOM IMPOTEKaHUs | 2. YIPaBIAIOIINE BO3ACHCTBHUS.
nporecca. 3. Bo3mymaromye Bo3aeicTBuS.
4. ITpoMexyTOUHbIE IEpEMEHHBIE.
11. | IlepemenHble, n3MeHeHUE KOTOpHIX | 1. YrpaBnsieMble nepeMeHHBbIE.
KOCBEHHO CBSI3aHO C XapakTepoM | 2. YIpaBisIoIIUe BO3JeHCTBUS.
MPOTEKAHUS MPoLEeCcca. 3. Bo3mymiarorye Bo3eHCTBHS.
4. IlpoMeKyTOUHbIE IEPEMEHHBIE.

12. | ABTomMaTu3MpOBaHHBIE  CUCTEMHI | 1. YrpaBieHus THUIMOBBIMU IPOIECCAMU XHUMHUYECKOM

YIOPaBIEHUS  TEXHOJOTMYECKMMHM | TEXHOJIOTHH.
MpOLECCaMU MTPETHA3HAYEHBI JIJIS 2. YrpapneHus MPOLIECCAMU XAMHYECKON
TEXHOJIOTHH, CBSI3aHHBIMU B BMJIE CHUCTEM arperaros,
KOMILJIEKCOB.
3. YrpaBiieHUs Ha ypOBHE MPEATIPHUATHS.
4. Jlorn4eckoro ynpaBJeHHUsl.
13. | Buasl BRIYMCIUTEIHHOM CETKU Ha 1. IIpsmoyrosnbHasi.
MJIOCKOCTH. 2. DNnIUnTHYeCKast.
3. Terpasapuueckast U TpeyrojbHasl.
4. TpeyronbHasi U YEThIPEXYroJIbHAas.
14. | YcnoBHoe  Bpemss  u3MmeHeHus | 1. IlocrosHHas BpeMeHH.
BBEIXOJTHOU BEJINYNHBI oT | 2. Bpems 3ama3apiBaHusl.
HA4aJbHOrO 3HaueHus A0 Hosoro | 3. KoHcraHTa ckopocTH.
ycraHoBuBIIerocsi, ecau Obl 910 | 4. Koadduument nepenaun.
U3MEHEHNE IIPOUCXOJNIIO C
MOCTOSSHHOM M MaKCUMaJIbHOU
CKOPOCTBIO JUISL JTAHHOTO

MEPEXOOHOr0 Mponecca.
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Ne Bonpocsl BapuaHThI 0TBETOB
15. | OtHecenHoe K equanyHOMY | 1. Koaddunment nepenaun (ycunenus) oobekTa.
BO3MYIICHUIO Ha BXxoje n3MmeHenue | 2. IlocTosiHHas BpeMeHH.
BBIXOJHOM BEJIMYMHBI 00bekTa mpu | 3. Bpems 3ama3npiBaHus.
nepexoye u3 HavanbHOTO | 4. KoHCTaHTa CKOPOCTH.
COCTOSTHUS B HOBOE
yCTaHOBMBIIIEECS — 3TO
16. | Ogun wu3 wmetomoB ympasieHus, | 1. CtaTudeckas OnTUMHU3AIUS.
3aKJIIOYAIOIIMICS B OIpeneseHud | 2. 3aJadya aBTOMaTH3UPOBAHHOM CUCTEMBbI YIIPABJICHUS
HOBOTO, HAWIYYLIETro | TEXHOJIOTHYECKUMHU MPOLIECCaMH.
TEXHOJIOTUYECKOTO pexkuma; | 3. 3amada CHCTEM aBTOMAaTHYECKOT'O PEryIUpPOBaHUsI.
npenmnonaraerca, 4rto mporecc | 4. OQHOKOHTYpHAs 1 MHOTOKOHTYpHAs a/iarTaiusl.
HaXOJUTCS B  YCTAaHOBHBIIEMCS
COCTOSSHUM U MOXET  OBITh
MTHOBEHHO II€PEBEJICH B HOBOE
COCTOSTHUE:
17. | Ha kakom 3Tarne BBIMOJTHSAETCA 1. Dtan nocTaHOBKH KPaeBBIX YCIOBUIA.
HACTpOIiKa KOJIMYEeCTBa 2. Dtarm 3arycka nporpaMmbl Ha pacyer.
UCTIONB3YEMBIX Jep Iporeccopa, | 3. DTam aHaiumu3a pe3yIbTaToB.
Y4aCTBYIONIMX B pacueTe? 4. Drtarn noCTaHOBKHU KOHTAaKTHBIX YCIOBHIA.
18. | Mopnenb BbITecHeHH, | 1. Monenb naeaabHOro BHITECHEHUSI.
OCIIO’KHEHHAas oOpatHbIM | 2. Mojenb uaeanabHOTO CMELICHUS.
nepeMemuBaHieM;  napaMmeTpoM, | 3. OnHomapamerpudeckast UG Py3nOHHAS MOJIEIb.
XapaKTEePU3YIOIINM Mojenb, | 4. JIsyxnapamerpuueckas 1udpy3noHHas MOJENb.
CITYKUT KO3 ULUEHT
IPOJIOJIBHOTO MepPEMEIINBaHUs.
19. | Monmenp cocraBieHa wu3 aByx | 1. SlueedHas.
KOHTYPOB, BKIIIOYAIOIIUX TpH 30HBI | 2. KoMOMHMpOBaHHAS MOJAEH C CMELLICHHS.
BBITECHEHHS, 30HY cMeleHus 1 aBe | 3. [locienoBaTenbHO COeTMHEHHbBIE 30HBI UICaTBHOTO
3aCTOWHBIE 30HBI. CMEILEHMSI U U/I€aTbHOTO BHITECHEHMUS.
4. U neasnibHOE CMENIEHHE C 3aCTOMHON 30HOM.
20. |Yro B MKD nmnonumaror mnoj | 1. KonnuecTBo HEHYIEBBIX 3J€MEHTOB.
«IIUPUHOHN TOJIOCHI»? 2. KonmnaecTBo y3110B.
3. Haubonpmass  pa3HOCTb ~ MEXJIy  HOMepamH
HEHYJIEBBIX DJIEMEHTOB B CTPOKE.
4. HauMeHbIlasgs ~ pa3HOCTb ~ MEXJYy  HOMEpaMu
HEHYJIEBBIX DJIEMEHTOB B CTPOKE.
Bapuanm Ne2
Ne Bonpocsl BapuaHThl 0TBETOB
1. | IlepepabGatsiBaemoe  cwIphe, ero | 1. Berxogam.
COCTaB, TEMIIEpaTypa OTHOCSITCS K 2. Bxogam.

3. YrpaBisto1mM BO3IHCTBUSM.
4. Bo3myIieHusIM.
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Ne Bonpocsl BapuaHThl 0TBETOB
2. |B uyem 3akmovaercs  oOmas | 1. bubnuorexka Momynei Ui pacyeTa ammaparos;
KOHLIENIUS YHUBEPCAIBbHOH | 0aHK (M3NKO-XUMHUYECKUX CBOWCTB.
MOJIeJINPYIOLIeH nporpammsl | 2. Opranusymomas IpOrpamMmma; oubsnoreka
(ctpykTypa POrpaMMHOTO | MOAYJIEH Ui pacyera ammapartoB; OaHK (DU3HKO-
KOMILJIEKCA): XMUMHUYECKUX CBOMCTB.
3. Opranusyromas IIPOTPAMMBI; o6ubnuoreka
MOJyJed Juisl pacueTa ammnaparoB; OaHK (QU3HMKO-
XHMHYECKHUX CBOMCTB; OMOJIMOTEKA MAaTeMaTHYCCKUX
MOJTYJIEH.
4. bubnvmorexu MaTeMaTUYECKUX MOJYJIEH;
rpapuueckuil MHTEepQenc; MOAylb CUTHAIM3ALMUA U
aBapuil.
3. | Kakue cymectByror B3aumocBsas3u | 1. Ctoxactuueckue.
MEXIy BXOAHBIMH ¥ BBIXOIHBIMHU | 2. UneHTHYHEIE.
NIePEMEHHBIMU HOJCHCTEM B | 3. bonbiue.
arperate? 4. B3anmocBsi3aHHbIC.

4. | OCHOBHBIM 1oKa3aTeseM, no | 1. UnenTnuHocts  uMX  (GU3MKO-  XUMHYECKUX
KOTOPOMY IPOIIECCHI OTHOCST K TOMY | 0COOGHHOCTEHH, T. e. MaTepUaTbHBIX u
WA UTHOMY THILY SIBJII€TCS HHEPreTUYECKUX BHYTPEHHUX CBA3EH.

2. IlpoBenenne mporecca B arperarax OOJbIION
€IMHUYHOU MOLITHOCTH.

3. CoueraHne SHEPreTUIECKUX U XUMHUYECKHX Y3JI0B
B EIMHYI0 OSHEProTEeXHOJIOTHYECKYIO  CHUCTEMY,
OCYIIECTBIISIIONIYI0  PEKYNEpalui0  XUMHUYECKOH
SHEPIUH.

4. B3anMOCBsI3aHHasE ~ COBOKYITHOCTH  OTAEIBHBIX
TUIOBBIX TEXHOJOIMYECKHUX MPOIIECCOB U alIaparos.

5. Kakue wmertonpr mpumensitoress uis | 1. MaTtematuueckoe MOeIUpOBaHUE.

OIHCaHUS JIeTepMUHUPOBaHHbIX | 2. DopManu3anus u3y4aeMoro mnporecca.
pOLIECCOB? 3. CTaTuCTHYECKH BEPOSITHOCTHBIE METO/IBI.
4. MeTonibl KJIAaCCHYECKOrO aHalM3a M YHCICHHbIE
METOJIBI.

6. | OcHoBHO# MeTox pacueTa cinoxHbIX | 1. CToxacTuueckuit mporuecc.

IIPOLECCOB XUMHAYECKOH | 2. JlerepMUHUPOBAHHBIN polrecc.
TEXHOJIOTUH. 3. Maremarnyeckoe MOJETUPOBaHHE.
4. IIpyHIMI «Y9EePHOTO SLTUKAY.

7. | AIEKBaTHOCTB — 3TO 1. IlporpammupoBaHue  peUIeHUs  3aJadyd s
HAXOXXJCHHUS YHCICHHBIX 3HAYCHUH OIpeesieMbIX
apaMeTpoB.

2. YCTaHOBIICHHE COOTBETCTBUS MOJIEIN
U3y4yaeMoMy IpoIieccy.

3. ®opmManmzanus u3y4aemMoro mporecca.
JleTepMUHUPOBaHHBIN ITpOLIECC.

8. Ha xakom sranne MKD 1. MaremaTuueckas IMOCTAaHOBKA 3aIayU.

ocylIecTBIsieTcs BbIOOp ypaBHeHuH, | 2. Co3maHue (MMIOPT) T€OMETPUYECKON MOozenu

OITMCBIBAIOIIINX I/ICCJ'Ie)IyeMI)II\/'I
npoiiecc?

HCCIIeTyeMOTO 00BEKTa.
3. 3amaHue CBOWCTB U MOJIENIeH MaTepHUaoB.
4, Co3gaHye BEIYUCIUTEILHON CETKH.
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Ne Bonpocsl BapuaHThl 0TBETOB
9. | Omnucanue cBsizel Mexay | 1. Mogensmu ¢ cocpeJoOTOUEeHHBIMH NTapaMeTpaMu.
OCHOBHBIMH NEpEeMEHHBIMH | 2. MOAENsIMH ¢ pactpeeICHHBIMH MTapaMeTpaMH.
nporecca B ycraHoBuBIIUXCA | 3. [IluHaMudeckas MoJielb.
pexuMax. 4. Cratuyeckasi MOJIENb.
10. | IlepemeHnHble, M3MeHEHHE KOTOPBIX | 1. YmpaBisiemble nepeMeHHbIE.
HETMOCPEJCTBEHHO BIHUSET Ha XOJX | 2. YIpaBIsIOIINE BO3ACHCTBHS.
mporecca, MX MOXHO M3MepsATh, a | 3. Bo3aMmylmaromnue Bo3aencTBus.
TaKKe 11eJIEHAIPaBJIeHHO U3MEHATh. | 4. IIpoMexyTouHbIe IEpEMEHHBIE.
11. | VcranoBnenue cBszu Mexnay ero | 1. [losyuenne — QUMHAMUYECKUX — XapaKTEPUCTHK
OCHOBHBIMM  IIEpEMEHHBIMU  IIpH | IpoLECCa.
WU3MEHEHHH UX BO BPEMEHHU — 3TO 2. Marematnyeckoe MOJEIUPOBaHHE.
3. Ananms.
4. CuHTE3 CUCTEMBI.
12. | ABTOMaTH3UpPOBAaHHBIC cuctemsl | 1. YpaBieHust THIOBBIMU IIPOLIECCAMH XUMUYECKOU
OIIEPATUBHOTO yIpaBJIEHUS | TEXHOJIOTHH.
NpEINpUATHEM IPEAHAa3HAYCHbI i1 | 2. YTIpaBJiIeHus rpoLeccamu XUMUYECKOU
TEXHOJIOTUH, CBSI3aHHBIMHU B BUJI€ CUCTEM arperaros,
KOMILJIEKCOB.
3. YnpaBiieHUs Ha ypOBHE NPEANPHUATHS.
4. Jlorn4eckoro ynpaBJeHHUs.
13. | Boixoanuble KpuBble, mnonydaemble | 1. KpuBbIx nepenaToyHoro npouecca.
OpU  HAaHECEHWH  CTymeHdyaroro | 2. KpuBbIX MepexoJHOro mporecca WIM KpPUBBIX
BO3MYUICHHUS, HOCST Ha3BaHUeE pasrosa.
3. KpuBBIX nIeperoHku.
4. KpuBBIX IEPEXOJHOI0 0OBEKTA.
14. | PesepByapsl 1 anmnapaThl, B KOTOpbIX | 1. MHOTOEMKOCTHBIM OOBEKTaM.
peryaupyercss ypoBeHb KHIKOCTH; | 2. OJTHOEMKOCTHBIM OOBEKTaM.
anmnaparsl c perynmupyemoit | 3. PactipeneieHHBIM 00bEeKTaM.
Temreparypol myrem cMmeieHus | 4. Peakropam neneHus.
JIBYX JKMJIKOCTEH OTHOCSITCS K
15. | Tlopnepsxanue onpeneneHHbIX | 1. CtaTudyeckas onTUMU3AIIHS.
TEXHOJOTMYECKHUX napameTpoB | 2. 3agaua aBTOMATU3UPOBAHHOU CUCTEMBI
OTJIENbHBIX MPOIIECCOB HAa 3a/IaHHOM | YIIPaBJICHUS TEXHOJIOTUYECKUMH MIPOLIECCAMHU.
YPOBHE TPH MTOMOIIX PETYISATOPOB — | 3. 3a7a4a CUCTEM aBTOMAaTHYECKOTO PETYITUPOBAHMS.
3TO 4. OnHOKOHTYpHAsi U MHOTOKOHTYpHAs! aJlalTallusl.
16. | I'pynmna YpaBHEHUH, kotopas | 1. Teoperuueckue, MIOJIyDMIIMPUYECKUE I
XapaKTepU3yeT pachpeleleHne B | SMIUPUYECKHUE COOTHOLICHHUS.
MOTOKaX TeMIlepaTyphl, cocTaBoB U | 2. OrpaHMYeHUs Ha IapaMeTphl IMpoliecca.
CBSI3aHHBIX C HHUMH  CBOWCTB, | 3. YpaBHEHUS «3JIEMEHTAPHBIX» MPOIECCOB.
HampuMep IJIOTHOCTH, BSI3KOCTH, | 4. YpaBHeHUs OanaHca Macc M SHEPIUH.
TEIII0EMKOCTH
17. | Oran nocranoBKH KpaeBbIx ycioBuil | 1. OcymecTBisercs BBIOOp YpaBHEHUH,

— OTO OTall, Ha KOTOPOM

ONKMCHIBAIOIINX HUCCIIEYEMbIN MPOIECC.

2. OnpenensitoTcss ¢ pacyeTHOM o06nacTbio, C ee
Pa3MEpHOCTHIO M CIIOCOOOM CO3JaHUS WM UMIOpTa
B PACUETHBIA MOZYJIb.

3. 3aaar0Tcs HauaJIbHbIE U TPAHUYHBIE YCIOBHUS.

4. OcyuiecTBisieTcs BBIOOp ONPEIEIAIOINX
COOTHOIIEHUWA  WIW  ypaBHEHUH COCTOSIHHUS,
ONMCHIBAIOLIMX MOJIETh MaTepUaa.
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Ne Bonpocsl BapuaHThl 0TBETOB
18. | B kakoil wmopmenu yuuthbiBaercs | 1. Monenb naeaabHOro BBITECHEHUS.
IepeMeIIBaHuE IIOTOKA B | 2. Monenb uaeaabHOro CMEHICHUsI.
IIPOAOJIBHOM u panuanbHoM | 3. OnHomapaMeTrpuyeckast JUPpPy3MOHHAS MOJEIb.
HalpaBJICHUsAX? 4. IByxnapamerpudeckas 1uddy3noHHast MOJIENb.
19. | Mongens  cocraBieHa w3 30H | 1. Slueeunas.
BBITECHEHUS u cmemienus, | 2. KomOuHHpOBaHHAs MOJIEIb ¢ 6alimacoMm.
3aCTOMHON 30HBI, 30HbI | 3. [locnenoBaTensHO COEJIMHEHHBIE 30HBI
3ama3pIBaHus H Oaiinaca. UJEAIHOTO CMELIEHUS U UJEAJIbHOTO BBITECHEHUS.
4, neanpHOE CMEIIEHUE C 3aCTOMHON 30HOM.
20. | OcHOBHOI HEAOCTATOK METOJIA 1. TpeGoBanue K o0BbeMy MOCTOSTHHOTO
KOHEUYHBIX 3JIEMEHTOB. 3allOMUHAIOLIETO YCTPOICTBAa KOMIIbIOTEPA.
2. TpeboBanne K BBIYUCIUTEIFHOW  MOIIHOCTH
KOMIIbIOTEpA.
3. TpeboBanne  OpTOTOHATBHOCTH  HEBSI3KM U
BbIOPAHHBIX aMIIPOKCUMHUPYIOIUX ()YHKIHHA.
4. TpeOoBaHue  mapalieIbHOCTH  HEBA3KU U
BbIOPAHHBIX aNIIPOKCUMHUPYIOIUX (YHKIMH.
Bapuanm Ne3
Ne Bomnpocsl BapuaHThl 0TBETOB
1. | Ocobennoctu  BTOporo stana B | 1. C mepeBosoM pacyera MaTepUAIbHBIX U TEIUIOBBIX
pa3BUTUU KOMIIBIOTEPHOIO | 0aJlaHCOB TEXHOJOIMYECKMX CXEM C pPYYHOIO Ha
MO/JICJIUPOBAHUS: KOMIIbIOTEPHBIH.
2.C  mOsSIBIEHHMEM  MEXaHWYECKHX  PEHIafoIIuX
YCTPOMCTB.
3. OnTuMU3aoOHHBIE MPOLEAYPHI cTanu
OPUMEHATBCS HE TOJNBKO JJI pacyera OTAEIbHBIX
BapHaHTOB, HO U JUIS ONTUMU3ALMH TEXHOJIOTMUECKUX
B CTaTHKE.
4. C BBIX0JIOM TIporpaMMHOro Komiuiekca Aspen Plus.
2. | CoBokymHOCT, Manbix cucteM | | 1. Masble cuctemsl.
OTJIMYAIOTCS oT HUX B | 2. bonbiine cucTeMsl.
KOJIMYECTBEHHOM U  KadecTBeHHOM | 3. CpeHue CHCTEMBI.
OTHOIIEHHSIX 4. KpynHble CUCTEMBI.
3. | OcobenHoCTh BTOPOi1 cryneau | 1. UneHTHYHOCTD ux ¢busuKo- XUMHYECKUX
UepapXUl XUMHUYECKUX TPOU3BOJCTB. | OCOOCHHOCTEH, T. €. MAaTePHAIbHBIX U SHEPTeTUUECKUX
BHYTPEHHUX CBSI3EH.
2. IlpoBenenne mporecca B arperarax OoJbIION
€IUHUYHOU MOIITHOCTH.
3. CoueTaHue PHEPreTUYeCKUX U XMMUYECKUX Y3JI0B B
€IUHYIO SHEProTEXHOJOTUYECKYIO CUCTEMY,
OCYIIECTBISIOIIYIO  PEKYIEpaluio XUMHYECKON
SHEpPTrHUHu.
4. B3auMOCBsI3aHHasE ~ COBOKYIHOCTb  OTAEJBbHBIX
TUIIOBBIX TEXHOJOTHYECKUX MTPOLIECCOB U anaparoB.
4. |Tlo cBoeit  mpupome  mpouecchl | 1. JleTepMUHHPOBAHHBIE U CTOXAaCTHUECKHE.
HOJpPa3IeNAoTCs Ha 2. CTaTUCTUYECKU BEPOSITHOCTHBIE.
3. Croxactuueckue.
4. JlerepMUHUPOBaHHBIE.
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Ne Bonpocsl BapuaHThl 0TBETOB
5. | [Ipouece, B koropom wu3MmeHeHue | 1. CToxacTuueckuil mpouecc.
OTIPENIeNAIONINX BEJIUYHH IPOUCXOIUT | 2. JleTepMUHUPOBAHHBIN IpoLecc.
OecropsI04HO U JUCKPETHO 3. Maremarnyeckoe MOAEITUPOBaHHE.
4. IlpyHIMI «YE€PHOTO SALIUKAY.
6. | CocraBnenue maremaTnueckoro | 1. Matemaruueckoe MOJI€IMPOBAHUE.
OIMCAHUA — 3TO 2. ®opmManuzanus u3y4yaeMoro mpoiecca.
3. CTaTucTYECKU BEPOSITHOCTHBIE METO/IBI.
4. MeToapl KJIACCMYECKOI'O AaHaJIM3a W YUCICHHbIE
METOJIBI.

7. | Dran HaACTPOWKH pemaTesns — 3To 1. YcranaBnuBaeTcs: KOJIMYECTBO UTEPALIMi, 111arOB 110

9TaI, Ha KOTOPOM BpEMEHH, o0Ilee BpeMs pacueTra, IeoMeTpudecKas
JIMHEWHOCTD WM HEJIMHEWHOCTD.
2. OcymecTBisercs BbIOOp YPaBHEHUH,
OIKCHIBAIOIINX MUCCIIEYEMbIN MPOLECC.
3. OnpenensitoTcss ¢ pacdyeTHOM oOnacTeio, C ee
Pa3MEpHOCTBIO U CIIOCOOOM CO3/1aHUsl WM MUMIIOpTa B
pacyeTHBI MOAYIIb.
4. OcyuecTBisieTcs BBIOOD ONPEIEIAIOIINX
COOTHOILIEHUHN WIH YpaBHEHUN COCTOSIHUS,
ONMCHIBAIOLINX MOJIENh MaTepuaa.

8. | Mopeinu, onucsiBarouye mnpoueccsl, B | 1. MoaensiMu ¢ cocpeioTOYEHHBIMU [TapaMeTpaMH.
KOTOPBIX ~ M3MEHEHHUS  OCHOBHBIX | 2. MOJeNsIMu ¢ pacIpeaeieHHbIMU ITapaMeTpaMu.
HNEpEeMEHHbIX B IHpocTpaHcTBe He | 3. luHaMuyeckas MOJeb.

IIPOUCXOIAT, Ha3bIBAIOTCSA 4. Monenu ¢ pacnpelelieHHbBIMH [apamMeTpamMu |
MOJIETH C COCPEAOTOUYEHHBIMY ITapaMeTpaMH.

9. | Onucanue cBsi3elt MeXAY OCHOBHBIME | 1. MozensiMu ¢ coCpeIoOTOYCHHBIMH TTapaMeTPaMH.
NEepEeMEHHBIMH Ipoliecca BO BpeMeHHU | 2. MoJensiMu ¢ pacipeeIeHHbIMU TapaMeTpaMu.
npy TIepexo/ie OT OJHOro pexuma K | 3. JlmHaMudeckas MOJIEIb.

JIpYromy. 4. CraTnueckasi MOJIENb.

10.| [Tlepemennble, W3MEHEHHE KOTOPHIX | 1. YmpaBisieMble mepeMeHHbIE.
HEMOCPEACTBEHHO BIHUSET Ha XOA | 2. YIpaBisrolue Bo3IeHCTBHUS.
mporecca, WX IeleHanpasieHHoe | 3. Boamymaromue Bo3neicTBys.
M3MEHEHHE HEBO3MOKHO. 4. IlpoMeKyTOUHbIE IEPEMEHHBIE.

11.| Cucremsbl aBToMaruyeckoro | 1. YopaBneHuss THUIMOBBIMH IpOLIECCAMU XUMHUYECKOU
pEryJINpOBAaHUS NIPEIHA3HAUEHBI UISI | TEXHOJIOTHH.

2. YrpaBiieHUs IIpOLECCaMU XUMUYECKON
TEXHOJIOTUH, CBSI3aHHBIMU B BHJIE CHUCTEM arperaros,
KOMILIEKCOB.

3. YrpaBiieHUs! Ha ypOBHE MPEATIPHUATHS.

4. Jlorn4eckoro yrnpaBJeHHsl.

12.| Ha xaxoM »Tamne HeoOX0IuMO 1. MaremaTuueckas IMOCTaHOBKA 3aIayU.

OINPEAEINTh MOJIEIN MaTEPHUAIIOB, 2. Co3nanue (MMIIOPT) TEOMETPUYECKOM  MOJENU
Y4acTBYIOUIMX B pacyeTe 00beKTOB? HCCIIETyeMOT0 O0BEKTa.
3. 3agaHue CBOMCTB U MOJIeNieil MaTepraos.
4. Co3gaHre BBEIYUCIUTEILHON CETKH.
13.| ITo kpuBeIM mepexoaHoro mpouecca | 1. Bpems 3ana3npiBanus.
MOJTY4YaroT cneayrouue | 2. [locTossHHYIO BpeMEHH.
XapaKTepUCTUKU ynpasisiemoctd | 3. Koaddunument nepegaun.
nporecca: 4. Bce BhIlIeNEpEYHCICHHOE.
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Bonpocsl

BapuaHThl 0TBETOB

14.| HaubGosee pacnpocTpaHEHHBIH THIT 1. KoHTakT ¢ TpeHueM.
KOHTaKTHBIX ycioBuii B ANSYS, 2. Konrakr 6e3 TpeHusl.
MoApa3yMeBarONIni TOJIHYIO CKICHKY | 3. MlmeanbHbIi KOHTAKT.
JIByX KOHTaKTUPYIOLUIUX OOBEKTOB U 4. KoHTakT 6€3 pa3aeneHus.
paboTy X KaK €IUHOTO IIeJI0T0 0e3
pa3iesieHusl.
15.| AkTuBHOE BMmematenscTBo | 1. Cratuyeckas onTuMU3aLys.
HETOCPEICTBEHHO Ha X071 | 2. 3a1aya aBTOMaTHU3UPOBAHHON CHCTEMBI YIIPABICHUS
TEXHOJIOTHYECKOr0 Ipollecca BCEH | TEXHOJIOTUYECKUMU MPOIIECCAMHU.
TEXHOJIOTUYECKON CcXeMbl, BbIpaboTKa | 3. 3a/aua CUCTEM aBTOMAaTHYECKOT'O PErYIIMPOBAHUSI.
3aJJaHUil COBOKYIHOCTU peryisitopoB | 4. OMHOKOHTYpHAasi © MHOTOKOHTYpHAs aJlanTarusl.
C IENbI0 ONTUMH3AIMH IpoIecca B
HENPEPBHIBHO MEHSIOUINXCS YCIOBHIX
IPOM3BOJICTBA
16.| Onucanue mpomeccoB Macco- U | 1. Teoperuueckue, MOJTYSMITUPUYECKHE WIn
TEIIO0OMEHA, XMMHUYECKUX PEeaKIUil | SMIUPUIECKHE COOTHOIICHHUS.
OTHOCHUTCS K TpYyIIIe 2. OrpanuveHus Ha apaMeTphl Mpoliecca.
3. YpaBHEHHS «3JIEMEHTAPHBIX» MPOIIECCOB.
4. YpaBHenus OanaHca Macc ¥ SHEPTHUU.
17.| Cornacuo 3toit Mmogenu, npuHuMaeTcst | 1. Monenb naeaabHOro BHITECHEHUSI.
paBHOMEpHOE pacnpenenenue | 2. Moaens uaeaabHOTO CMEIICHHUS.
cyOcraHmum  BO  BceM  moToke; | 3. OgHomapamerpuueckas nu¢y3noHHas MOJIENb.
MPOLIECCHI, MIPOUCXOJISIINE B | 4. JIByxnapametpuyeckas Au¢dy3noHHAS MOIETb.
IUIMHAPUYECKUX ~ ammapaTax — co
cheprueckuM JHOM B  YCIOBHSX
WHTCHCUBHOTO TMEPEMEIINBAHUS TIPH
HATUYUU OTpasKkaTeTbHBIX
NIEPErOpoIOK.
18.| OcHoBoif kakoii wmogenu sBusercs | 1. Slueeynast Moaens.
IpeJICTaBICHNE 00 uneanpHoM | 2. KoMOmHUpOBaHHAst MOJIeNb ¢ OaiimacoMm.
nepeMeluBaHiM B Mpefenax sdeek, | 3. [locinenoBarenbHO coeTMHEHHBIE 30HBI UIE€ATBHOTO
PacCIIOIOKEHHBIX TOCIIEIOBATENBHO, U | CMEIICHHUS M HeaTbHOTO BBITECHEHUSI.
OTCYTCTBUM TNepeMeluBaHus Mexnay | 4. VaeanbHoe cMelIeHne ¢ 3aCTORHOM 30HOM.
sruekamMu’?
19.| Yro mpenycmatpuBaer Bu3yaibHbI | 1. [locnenoBarenbHOE COEIMHEHHME DJIEMEHTOB B
uHTepderic? OIPENICIIECHHOM MOPSIJIKE HA SKPAaHE.
2. PacripenienieHHBIN BBIOOpP 3JI€MEHTOB U COEIMHEHHE
UX B OINPENIEIIEHHOM TOPSIIIKE.
3. ®opMupoBaHHE CXEMbl  HEMOCPEJICTBEHHO Ha
9KpaHe KOMITBIOTEPA, BHIOOp 3JIEMEHTOB M3 CIHCKA M
COEJIMHEHHUE UX B ONPEICTICHHOM MOPsIKE.
4. TTocnenoBaTenbHBIN BBIOOP 3JIEMEHTOB u
HA3HAYCHHE BXOJHBIM U BBIXOJIHBIM MOTOKAM aPECOB
13 OOIIETO CIHCKA MOTOKOB MOJICIIUPYEMON CXEMBI.
20.| Ans  mopenupoBaHus anmapatoB c | 1. Slueeunas.

MEIIaJIKaMu, IICEBJOOXMKECHHBIX
CJIOCB MPUMCHACTCA

2. KoMOuHHMpOBaHHAs MOJIETH ¢ OalIIacoM.

3. HOCJICIIOB&TGHLHO COCONHCHHBIC 30HBI UICAJIBHOT'O
CMEIIECHUS U UACaJTbHOTO BLITSCHEHNS.

4. N neanbHOE CMEIICHUE C 3aCTOMHOM 30HOM.

21




6.2.3. Kputepuu oeHOK MPOMEeKYTOUHOM aTTecTaluu (3aUeTa)
Illkana oyenusanusa 3HAHUIL RO 8ONPOCAM/BbINOJIHEHUIO 3A0AHUTL 3a4ema:

Ouenka Onucanue
[Tocemenne 6omnee 50 % NEKMOHHBIX W MPAKTHYECKUX 3aHATHH; CTYJIEHT TBEPIIO
3HaeT MaTepuan, TPaMOTHO M 10 CYIOIECTBY H3JaraeT ero, He JOITycKas
3auTeHo CYIIECTBCHHBIX HETOYHOCTSH B OTBETE HA BOMPOC;, BCE MPEAYCMOTPCHHBIC

IporpaMMoi OOyd4eHHMsI 3aJaHusl BbIIOJHEHBl, KAaueCTBO MX BbIIOJIHEHH
JIOCTaTOYHO BBICOKOE; B TEUEHHE CEMECTPa BBIIIOIHMI TBOPUECKYIO PaboTYy.
ITocemenne menee 50 % JEKIMOHHBIX M MPAKTUYECKUX 3aHATUH; CTYyJIEHT HE
3HACT 3HAUMTEIbHON YacTH MaTepuala, JOIYCKaeT CYIIECTBEHHBbIE OLIMOKH B
OTBETax Ha BONPOCHI; OOJBIIMHCTBO MPELyCMOTPEHHBIX NPOrpamMMOi 0OyueHHs
3aJaHUH HE BBIIOJIHEHO, KaueCTBO WX BBIIOJIHEHHUS OLICHEHO YHCIOM OallioB,
OJIM3KUM K MUHUMAaJIbHOMY.

He 3auteno

6.2.4. Onucanue mMKajdbl U KPUTEPUEB OLEHHWBAHUS [JIs1 NMPOBeJIeHUS] TPOMEKYTOUHOM
aTrecrauuu B opMe 3alIMTHI KYPCOBO#i padoThI

CTyZAEHT BBINOJHAET KypCOBYIO pabOTy B COOTBETCTBUH C Ipa)MKOM, NPUHSTHIM Ha 3aceJaHUuU
kadenpel. OrieHKa MOKET OBITh CHIDKEHA 32 HECOOJIOICHNE YCTAHOBJIEHHOTO Kadeapoii rpaduka.

OneHka
Iloporoselii ypoBeHb YrayOjeHHbli IIpoaBUHYTHIH yPOBEHb
«2» OCBOCHUS YPOBEHb OCBOCHMS OCBOCHUS
(HeyAOBJIETBOPUTEILHO) «3» «4» «5»
(Y10BJ1I€ETBOPUTEJIBHO) (xopoio) (OTIHYHO)
CTy,I[eHT HC BBITTIOJTHUJT CTyI[eHT BBITTOJTHHUJI CTy[[eHT BBITTIOJTHUIT CTy}IeHT BBITNTOJTHUIT
KypCOBYIO pabory B | KypCOBYIO pabory C | KypcOBYIO pabory C | KypCOBYIO paboty
COOTBCTCTBUH C 3aJJaHUCM. CYIIECTBECHHBIMU HEKOTOPBIMU IOJIHOCTBIO B
He BiIageeT | ommOkaMu. Ilpm 3amunTe | HE3HAUNTEIHHBIMHU COOTBETCTBUM C 3aJJaHHEM.
TEOPETUYECKUMHU 3HAHUSMU | KypCOBOU paboThl | ommOKaMu n | Ilpp 3ammre KypcoBoi
M0 U3y4aeMoil TUCHUIUIMHE. | JEMOHCTPHPYeT  CNabyio | HETOYHOCTSAMH. IIpu | paGoTbl  OEMOHCTPHPYET
Heob6xoanmbie TEOPETHUYECKYIO 3alUTe KypcoBOH pabOTHI | BBICOKYIO TEOPETHYECKYIO
MPaKTUYECKHe MOATOTOBKY. IIpyu penieHnu | AeMOHCTPUPYET XOPOIIYIO | TOATOTOBKY. YcnenrHo
KOMIIETEHIINN HE | 331a4, NOPEIYCMOTPEHHBIX | TEOPETHUYECKYIO CIPABIIIETCS C PpEHICHUEM
c(hOpMHPOBAHBI porpaMmMon y4eOHOW | MOATOTOBKY. Xopo1o | 3ama4, MNpPeayCMOTPEHHBIX
JUCLUIUIMHBL,  JIOIYCKAaeT | COPaBIsEeTCs C pEIIeHHEM | MporpamMMoil yueOHOH
HCTOYHOCTH, 3aja4, NpeaAYCMOTPCHHBIX | JUCHHUIIJIUHBI
CYIIECTBEHHbIEC OITMOKH IporpamMMmon yueOHO
JOUCLMIIJIMHBI

7. YAEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYHEHHUE
7.1. OcHoBHasl JIuTEpaTypa

1. AsgepuenkoB B.M. OCHOBBI MaTeMaTH4E€CKOTO MOJEIMPOBAHUS TEXHHUUYECKUX CHCTEM : yyeOHOe
nocooue/ B.1. Aepuenkos, B.I1. ®emopor, M.JI. Xeiiden. — 3—e uza., crepeorur. — Mocksa :
®dnmnra, 2016. — 271 ¢. — URL: http://biblioclub.ru/index.php?page=book&id=93344.

2. T'ymepoB A. M. Maremarndeckoe MOJCIHPOBAHAE XHUMHKO-TEXHOJIIOTHYECKUAX MPOIECCOB:
VYuyebHoe nmocobue. — 2-e u3 ., nepepad. — CII6.: U3natensctBo «Jlanby», 2014. — 176 c.

3. Kyapsmos B.C. MogenupoBanue cucteM : ydedHoe mocooue/ B.C. Kynpsimos, M.B. Anekcees. —
Boponex : BopoHexckuil rocy1apCTBEHHbI YHUBEPCUTET WH)KEHEPHBIX TeXHoslorui, 2012. —
208 c. — URL: http://biblioclub.ru/index.php?page=book&id=141980.

4. Jlesuukuir W.A. MartemaTuueckoe MOJAEIMPOBAHHUE Ta30MHAMUKUA U  TerjIooOMeHa
IpOMBINUIEHHBIX Teudax. [Ipumenenue Ansys Fluent mist mMonenupoBaHHS Ta30JWHAMUKUA H
teruiooomeHna: npaktukym / M.A. Jlesunkuit. — M.: U3a. Jom HUTY «MUCuCy, 2019. — 272 c.

5. MaremaTudeckoe MoJIeTupOBaHue [ DIeKTPOHHBIN pecypce] : yued. mocodue / FO. B. lllapukos. —
CII6. : TopH. YH-T, 2015. — 130 c. — URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static
_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%2D113916<.>.
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http://biblioclub.ru/index.php?page=book&id=93344
http://biblioclub.ru/index.php?page=book&id=141980

MopenupoBaHue MPOIECCOB U OOBEKTOB B XUMHUYECKHX TEXHOJOTUAX [DIEKTPOHHBIN pecypc] :
yue6. mocobme / HO. B. Illapukos. - CII6. : Topun. yu-1, 2015. - URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static
_reg&bns_string=NWPIB,ELC,ZAPIS.

Wael A. Altabey, Mohammad Noori, Libin Wang, Using ANSYS for Finite Element Analysis,
Volume I: A Tutorial for Engineers, Momentum Press, 2018. 210 p.

Xiaolin C., Yijun L., Finite Element Modeling and Simulation with ANSYS Workbench. CRC
Press, 2018. 471 p.

7.2. lonoIHUTeILHAS JTUTEpPaTypa

3akreiim A.JO. OOmass xuMuYeckas TEXHOJOTHS: BBEJACHHE B MOJICIUPOBAHUE XUMHUKO—
TEXHOJIOTHYECKHX IpolieccoB: yued. mocodue / A.1O. 3akreiim. — 3—e u3f., mepepad. u gom. — M.:
Jloroc, 2012. — 304 c. — Pexxum poctyma: http://znanium.com/bookread2.php?book=468690.
Kosasie I[1.1. BBenenue B T€OPUIO MOJICTUPOBAHUS CUCTEM YIPABIICHUS [ DIEKTPOHHBIN pecypc]|
: yueb. mocobue — DnektpoH. AaH. — Tiomens : TroM[HI'Y, 2014. — 68 c. — Pexxum nocryna:
https://e.lanbook.com/book/64520.

Kocenko U.N. [Ipoexktupoanue u 3D-moxnenuposanue B cpegax CATIA V5, ANSYS u Dymola
7.3 : yueb. mocobue [Dnekrponnsiii pecype] / U.W. Kocenxko, JI.B. Ky3unenosa, A.B. Hukomnaes [u
ap.]. — M.: THOPA-M, 2018. — 183 c. + Jlon. matepuaibl [DIeKTpOHHBIH pecypc — Pexum
JOCTyTIa http://znanium.com/bookread2.php?book=851549;
http://biblioclub.ru/index.php?page=book&id=139880.

MaremaTtuueckoe MOJIETUPOBAHME MArHUTHOTO TMOJds  TpyOompoBojga ¢  nedexramMmu B
nporpammHoM Komruiekce ANSYS/MAGNETOSTATIC [Dnekrponnslit pecype] : yuel. mocobue
/ E.W. Kpammeckuii, P.}FO. YymapeB. — CII6. : Topn. ym-1, 2013. — 139 c¢. — URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static
_req&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%90%2088474%2F%D0%9A%2078
%2D006561012<.>.

OcumnoBa H.B. Marematuueckoe MoJeIMpOBaHHE OOBEKTOB W CHUCTEM YIIpPaBIEHUSA: y4uyeOHOE
nocobue / H.B. OcunoBa. — M.: U3n. Jlom HUTY «MUCuCy, 2019. — 67 c.

7.3. Ba3pl JaHHBIX, YJIEKTPOHHO-0U0IHOTEYHbIE CHCTEMbl, HHGOPMAIMOHHO-CIIPABOYHbIE H

NMOUCKOBBIC CUCTEMBbI

1.

Odunmansubiit  caiit komnanun ANSYS, pa3paboTumka NpPOrpaMMHOIO oOecreyeHus JUIs
WH)KECHEPHOTO aHaIM3a M YuciieHHoro mojenuposanus — URL: https://www.ansys.com/ — Tekcr:
JJIEKTPOHHBIN.

Odunmanpapiii cait kommannn KAJIOEM Cu-Aii-Oc, aBTOpU30BaHHOTO AUCTpUOBIOTOpa W
neHTpa kommnetrennuu Ansys B Poccun u CHI' — URL: https://www.cadfem-cis.ru/products/ansys/.
— TeKCT: 3EeKTPOHHBIN.

Kypnanst «KCADFEM REVIEW», «<ANSYS ADVANTAGE» 0 MoienrpoBaHuu B POTPaMMHBIX
npoayktax ANSYS . Odummanerenii caiit kommaann KAJIOEM Cu-Aii-Oc, aBTOpH30BaHHOTO
IUCTprOBIOTOpa U TIeHTpa KoMiieTeHuu Ansys B Poccun u CHI' — URL: https://www.cadfem-
cis.ru/knowledge/journals/ (mata o6pamenns 10.05.2021). — TekcT: 2IEKTPOHHBIH.
WNmxenepHo-rexunueckuid  xkypHan «ANSYS Advantage. ApxuB xypnanoB — URL:
https://www.ansysadvantage.ru/ (nata o6pamenns 10.05.2021). — TexcT: 21eKTpOHHBIH.
Bebunapsl mo umciaennomy monenupoBanuio B ANSYS . Odunmaneheiii caliT KoOMIaHUU
KAJI®EM Cu-A#i-Oc, aBTOPHM30BAaHHOTO JIUCTPUOBIOTOpPA M IIEHTPA KOMIETEHIIMH Ansys B
Poccum u CHI' — URL: https://www.cadfem-cis.ru/knowledge/webinars/ (mara oOparneHus
10.05.2021). — TeKcT: IIeKTPOHHBIN.

Buneoypoku mo uucnenHomy mozenupoBanuio B ANSYS . OdunmansHpeiii caliT KOMIIAHUU
KAJI®EM Cu-Ai#i-Oc, aBTOPHM30BaHHOTO JHUCTPUOBIOTOpPA M IICHTpA KOMIETEHIIMU Ansys B
Poccun u CHI' — URL: https://www.cadfem-cis.ru/knowledge/video-cadfem/ (mara oOGparienus
10.05.2021). — TeKcT: IeKTPOHHBIN.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.
24.

Omnnaiin kypebl ANSYS, mopran guctanimonHoro o0ydenus kommanuu KAJIDPEM Cu-Ai-Oc,
ABTOPU30BAHHOTO IUCTPUOBIOTOpa M IeHTpa KommnereHmuu Ansys B Poccum m CHIT — URL:
https://elearning.cadfem-cis.ru/ (nara ooparuenus 10.05.2021). — TeKCT: 271€KTPOHHBIA.
Nudopmannonno-ananuruaeckuit xypaan «CAD/CAM/CAE Observery, ocBemaromuii BOIPOCH!
pa3paboTKM U MPUMEHEHHUS HOBEWIIUX KOMIIBIOTEPHBIX TEXHOJOTHMH B cdepe aBToMaTh3aliuu
npoueccos npomeinuieHHoro ausaiiHa (CAID), koncrpyupoBanus (CAD), aHanuza, pacueToB U
cumyisiiiuu (CAE), texnonorudeckoit moarotoBku npousojactsa (CAPP u CAM) u ynpaBieHus
nanabiMa (PDM) Ha Bcex aTamnax ku3HeHHOTo nukia u3aenuit. — URL: http://www.cadcamcae.lv/
(mara obpamenus 10.05.2021). — TekcT: 3AEKTPOHHBIMN.

Cratpu u nyOnukamuu no moaenupoBanuto B ANSYS. Odunmaneueiii caidt kommanun «KAE
Dkcrepty», nocraBinuka uaTerpatopa texuomoruit ANSYS B Poccun u CHI' — URL: https://cae-
expert.ru/articles (mata oopamenus 10.05.2021). — TekcT: 3JIeKTPOHHBIN.

bior xomnanun «KAE Okcnept», nocraBuiyka uarerpatopa texnojgoruidi ANSYS B Poccuu u
CHI" — URL: https://cae-club.ru/blog (mata o6pamenus 10.05.2021). — TekcT: 3JIeKTPOHHBIN.
Dopym-ob6cyxenue nporpammubix npoayktoB ANSYS na caiite komnanuu «KAE Dxcnepry,
nocraBuMka uHTerparopa Ttexuosoruii ANSYS B Poccum m CHIT — URL: https://cae-
club.ru/forum (mara o6pamenus 10.05.2021). — TeKCT: SIEKTPOHHBIIA.

CoobmectBo OkcnonenTta. Odunmansueiii  caiit  Llentpa Wmxenepusix TexHonorwmii u
MonenupoBanus («LJUTM Oxcmonentay). — URL: https://hub.exponenta.ru/ (gara oOpareHus
10.05.2021). — TekcT: AJIEKTPOHHBIN.

HoBoctHoii caiiT «Xabp» 00 undopmanmonnsix Texnonorusx. — URL: https://habr.com/ru/ (nata
obpaenus 10.05.2021). — Tekct: 37€KTPOHHBIIA.

Odunuanpubii caiit xkommanuu AVEVA, paspaborumka komriuiekcHbix IT pemenus s
NPOCKTHUPOBAHUS, WHKUHUPUHTA W YIPABICHUS NPOCKTaMU B HE(TEra3oBOi, SHEPreTUUECKOH,
XMMHYECKOW M CyIOCTpOHMTeNbHOM mpombinuienHoctd. — URL: https://www.aveva.com/ (nara
obparmenus 10.05.2021). — TekcT: 31€KTPOHHBIH.

Beb6unaps! komnanun AVEVA, pa3paborunka komruiekcHbIX [T pemienus ans npoekTupoBaHUs,
WH)KWHUPWUHTA W YIPaBICHUS TMPOEKTaMH B HE(TEra3oBOi, DHEPreTHYECKOW, XUMHUYECKOW H
cynoctpouTenbpHoi npombinuienHocTd. — URL: https://www.aveva.com/en/perspectives/webinars/
(mara oopamenus 10.05.2021). — TekcT: 2MEKTPOHHBIH.

OdunuansHeiii caiir xkommanuu Wonderware Russia (B Hactosiiiee Bpems TpHHAUIEKAIIAA
AVEVA). Ilporpammubie npoaykrsl PRO/II Simulation, mporpamMmbl uis MoJeIHpOBaHUS,
pacueToB MaccoBOro u sHepretuueckoro OamancoB. — URL: https://www.wonderware.ru/ (mata
obparmenus 10.05.2021). — TekcT: 31€KTPOHHBIH.

BeGunapsr nporpammHusbix mpoayktoB AVEVA 2021, OdunmansHsiii caitt kommnanuu Klinkmann
MOCTABIIMKA PEIICHUH M YCIYT B OOJIACTH aBTOMATH3AIMH U SJIEKTPOTEXHUIECKUX KOMITOHEHTOB.
— URL: https://lwww.klinkmann.ru/about/events/vebinary-wonderware-aveva-2021/  (mara
obparmenus 10.05.2021). — TekcT: 31EKTPOHHBIH.

OdurmanbHbiii caiit komnanuu AspenTechnology, paspaboryrka MpOrpaMMHBIX PEUICHUN IS
ONITUMU3AIMH TEXHOJIOTUIECKUX TPOIIECCOB, MPEIHA3HAUYCHHBIX IS YIIPABICHUS U ONITUMH3AINN
NPOCKTUPOBAHUSI YCTAaHOBOK M TexHosormdeckux mporeccoB (Aspen HYSYS, AspenONE),
OKCIUTYaTAI[AOHHBIX ~ XApPaKTEPUCTUK ©  IJIAHUpPOBaHUS Iiemodek mocrtaBok. — URL:
https://www.aspentech.com/ (nara obpamienus 10.05.2021). — TeKcT: 37€KTPOHHBIA.

Espomnetickas mudposas 6udarnorexa Europeana: http://www.europeana.eu/portal
WNHpopMallMOHHO-U3/1aTeNbCKUH [IEHTP MO TeO0JOrMH W HEIPOIoJb30BaHUI0 MUHHCTEpCTBa
NPUPOAHBIX pecypcoB W 3konorun Poccuiickoit deneparuu - OO0 "T'EOMH®OPMMAPK"-
http://www.geoinform.ru/

WubopmannoHHO-aHATUTHYECKUH eHTp «Munepany - http://www.mineral.ru/
Kouncynbrantllntoc: CIIPABOYHO-TIOMCKOBAs cucrema [DeKTpOHHBIN pecypc]. -
www.consultant.ru/.

Muposas uugposas 6ubnuoreka: http://wdl.org/ru

Hayunast anekrponHas 6ubimoreka «Scopus» https:// www.scopus.com
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25. Hayunas snextponHas ombnuoteka ScienceDirect: http://www.sciencedirect.com

26. Hayunas anextponHas oubmuoreka «eLIBRARY»: https://elibrary.ru/

27. https://e.lanbook.com/books.

28. TTouckossie cuctemsl Yandex, Rambler, Yahoo u ap.

29. Cucrema T'APAHT: »5neKkTpOHHBIM TEPUOIUYCCKUN CHPABOYHUK [DJICKTPOHHBIA pecypc]
www.garant.ru/.

30. Tepmuueckrie KOHCTAHThI BELIECTB. DJIEKTPOHHAsI 0a3a JaHHbIX,

31. http://www.chem.msu.su/cgibin/tkv.pl

32. DneKTpOHHO-O0MOIMOTeYHasT CHCTEMa U3/1aTelIbCKOTO IEeHTpa «JIaHby

33. DnekrponHas 6ubmmoteka Poccuiickoit 'ocynapcrBennoit bubnuoreku (PI'B):

34. DnexkTpoHHas 6ubimoTeka yaueOHHKOB: http://studentam.net

35. DiekTpoHHO-6MbIMoTeuHas cuctema «9BC FOPAMTY www.biblio-online.ru.

36. DnekTponHas OubnuoreuHnas cuctema «HanmonaneHbIi 1MpOBON pecypc «PyKOHT»».
http://rucont.ru/

37. DnexTpoHHO-OMOIMOTEYHAast cucTeMa http://www.sciteclibrary.ru/

7.4. YueOHO-MeToAUYeCKOe o0ecrieueHre CAMOCTONITeILHOH padoThl CTyIeHTa

1. Kympsmos B.C. MogemupoBanue cucreM: ydeOHoe mocobue[dmnekTponnsii pecype] / B.C.
Kynpsmos, M.B. AunekceeB. — Boponex: BopoHeXCKHil TOCyJapCTBEHHBI YHHUBEPCHUTET
MHXEHEPHBIX TEXHOJIOT U, 2012. — 208 c. — URL:
http://biblioclub.ru/index.php?page=book&id=141980.

2. MogenupoBaHHe MPOLECCOB U OOBEKTOB B XMMHUYECKHX TEXHOJIOTHSX [DIEKTPOHHBIA pecypc] :
yue6. mocoobue / 1O. B. IllapukoB. — CII6.: Topn. yu-1, 2015. — URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=402&task=set_static
_reg&bns_string=NWPIB,ELC,ZAPIS.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI
8.1. MaTepuaIbHO-TEXHHYECKOE OCHAIIIEHHE Ay TUTOPHIi:

Criennanu3upoBaHHbIE ayAUTOPHH, UCIIOIb3yEMbIE NTPH MPOBEJCHUN 3aHATHUH JIEKLIMOHHOI'O THIIA,
MPAKTUYECKUX 3aHATUH, OCHAIICHBl MYJIbTHUMEAMHHBIMH TPOCKTOPAMH M KOMIUIEKTOM araparyphl,
MO3BOJISIOIIEH 1EMOHCTPUPOBATh TEKCTOBBIE M IpadUuecKre MaTepUabl.

AynuTOpUN OCHAIIEHbI CIIEIUAIU3UPOBAHHBIM 000pYy10BaHUEM, HEOOXOJUMBIM ISl BHITTOJTHEHUS
MPAKTUYECKUX paboT 1o qucuuiinae «bas3sl 1 0aHKU TaHHBIX).

AYyIUTOPUH /ISl MPOBEAEHUS JeKIMOHHBIX 3aHATHH.

OcHamienHocts: croid — 15 mr., cryn — 30 mr, mocka Oemas mapkepHas Magnetoplan C
2000x1000MM.

KommbroTepHast TeXHUKA: MHTEpaKTHBHBIH ceHcopHbIid LCD-3kpan iiyama ProLite PL8603U.

AyIUTOPHUH VIS IPOBEACHHUS NMPAKTHYECKUX 3aHATHH.

OcHameHHocTh: cTonm — 8 mr., cryn —16 mr, mocka Oemas mapkepHas Magnetoplan C
2000x1000MmMm.

Kommerorepras Texuuka: Monoomok Dell OptiPlex 7470 All-in-One CTO 23.8" FHD DDR4 16 I'b
—16 .

8.2. IlomereHHs A1 CAMOCTOSITEIbHOM PadoThI:

1. OcnamenHocts: 13 mocamounsx MecT. CTyn — 25 MmT., CTON — 2 MIT., CTOJX KOMIBIOTEpHBINA — 13
mT., mKag — 2 mT., Jocka ayauTopHas mapkepHas — 1 mr., APM yue6noe IIK (MoHuTOp + CHCTEMHBII
650K) — 14 wt. Joctyn k cetn «MIHTEpHET», B 3JIEKTPOHHYIO UH(POPMAIIIOHHO-00pa30BaTEIbHYIO CPENY
YHusepcurera.

2. OcHamieHHOCTh: 17 mocamounbix MecT. Jlocka i muchMa MapkepoMm — 1 mT., paboune mecta
cTyneHToB, obopynoBanuble IIK ¢ ngoctymom B cerb yHHBepcuTeTa — 17 IIT., MYJIbTUMEAUNHHBIN
npoektop — 1 mr., APM mnpenogaBatens st paboTel ¢ MyiabTUMenua — | mT. (CHCTEMHBIN OJIOK,
MOHHUTOPBI — 2 mT.), cton — 18 mr., ctyn — 18 mt. Joctynm k cetu «MHTEpHET», B DIEKTPOHHYIO
“H(pOPMaITMOHHO-00Pa30BATENBHYIO Cpely Y HUBEPCUTETA.
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3. OcHarieHHOCTD: 16 mocamounbix MecT. CTOJI KOMIBIOTEPHBIH I CTyAeHTOB (Tum 4) - 3 1miT.,
CTOJI KOMIBIOTEPHBIN JUIsl CTYAEHTOB (TUIl 6) — 2 IIT., CTOJ KOMIBIOTEPHBIN JUIsl CTYAEHTOB (TUI 7) —
1 mT., Kpecno mpenomaBaTens (CeTka, IIBET 4YepHBIM) — 17 mIT., JOCKa HamojbHas MOOWJIbHAs Oeras
MarHuTHO-MapkepHas «Magnetoplany 1800Mmx1200mm - 1 mT., MoHOONOK Lenovo M93Z Intel Q87 —
17 wrt., mnakat — 5 wr. Joctyn k cetu «/HTepHET», B 3JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYIO
cpeay YHUBEpCUTETA.

8.3. IlomereHust 1J1s1 XpaHEeHUS ¥ NMPOPUIAKTHIECKOT0 00CTYKUBAHUS 000PYI10BAHUA:

1. LlenTp HOBBIX UH(OPMAIIMOHHBIX TEXHOJIOTHI U CPEACTB OOyUCHHS:

OcCHaIlIEHHOCTh: MEPCOHANBHBIN KOMITbIOTEp — 2 WT. (HocTymn K cetu «HHTepHET»), MOHUTOP —
4 mT.,ceTeBOi HAKOMMUTENb — | IIT.,MCTOYHHUK OecriepeOOMHOTO MUTAHHS — 2 IIT., TEIEBU30P TIa3MEHHBIN
Panasonic — 1 mrr., Touka Wi-Fi — 1 mir., masiupHast cTaHIus — 2 IIT., Apeb — 5 mT., nepdopaTop — 3 mir.,
Ha0Op MHCTPYMEHTa — 4 MIT., TECTeP KOMIBIOTEPHON ceTH — 3 MmT., OAIJIOH CO CXKaThIM ra3oMm — 1 1mir.,
rnacTta TeruionpoBogHas — 1 wmT., meuiecoc — 1 mT., paguoctanuus — 2 WT., crol — 4 mr., Tym6a Ha
KoJecukax — | mIT., mojcTaBKa Ha KoJiecukax — | mrT., mKkad — 5 mT., Kpecio — 2 mT., JectHua Alve —
1 .

2. LlenTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHHA U CPEICTB O0yUCHHUS:

OcHaIEHHOCTh: CTOJ — 5 MIT., CTYyA — 2 IIT., Kpecao — 2 mT., mKad — 2 MmT., IepCOHAIbHBII
KoMIploTep — 2 wT. (nocryn k cetu «MuTepHer»), monurop — 2 wmt., M®Y — 1 mr., Ttecrep
KOMITBIOTEPHOMU ceTH — | mT., 6aJIOH CO CXKATHIM Ta3oM — | IIT., IypynoBepT — 1 mT.

3. LlenTp HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHN U CPEJICTB OOYUCHUSI:

OcHaIIEeHHOCTh: CTON — 2 WIT., CTyNba — 4 wT., Kpecno — 1 mrT., mkad — 2 mT., IepCOHANbHbBIN
KommbioTep — | wT. (moctym k cetn «MHTepHET»), BeO-kamepa Logitech HD C510 — 1 mT., KoJIOHKHK
Logitech — 1 mit., Tectep KOMMbIOTEpHO# ceTh — 1 mIT., Apeab — 1 wT., Tenedon — 1 mT., Habop PyUHBIX
MHCTPYMEHTOB — | mIT.

8.3. IlomereHus A1 XpaHeHUs] U NPOPHIAKTHYECKOT0 00CTYKUBAHUSI 000PY/10BAHMA:

1. LleHTp HOBBIX MHPOPMAIIMOHHBIX TEXHOJIIOTUN U CPEICTB O0yUEHUS:

OcCHaIIeHHOCTb: NePCOHANBHBIN KOMIbIOTEp — 2 MWIT. (JOCTyN K ceTH «MHTepHeT»), MoHuTOp — 4
IIT., CETEBOM HAKOMUTENb — | IIT., ICTOYHUK OecriepeOoiHOro NUTaHus — 2 1IT., TEJIEBU30P MIa3MEHHBIN
Panasonic — 1 mwr., Touka Wi-Fi — 1 mr., nasimbHas cranius — 2 Wr., Apeib — 5 Wr., nepdoparop — 3 mir.,
Ha0Op MHCTpyMeHTa — 4 IIT., TeCTep KOMITBIOTEPHOU CeTU — 3 IIT., OAJJIOH CO CXKAThIM ra3oMm — 1 mmiT.,
macra TerionpoBojHas — | mrT., meiiecoc — 1 mWrT., pagmocTaHiys — 2 WT., cTos — 4 mT., TymM0a Ha
KoJieCuKax — | MIT., MOjCTaBKa Ha KoJiecuKax — | mT., mkad — 5 mrT., kpecyio — 2 mT., Jectauna Alve — 1
IIT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmHoro obecneuenus: Microsoft Windows 7 Professional
(JIuniensuonnoe cornamenne Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
60799400 ot 20.08.2012)

AuTHBHpYCHOE TmporpammHoe obecreuenne Kaspersky Endpoint Security (J{orosop Ne
J810(223)-12/17 ot 11.12.17)

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHNA U CPEICTB O0yUEHUS:

OcHameHHoCTh: CTON — 5 WT., CTyA — 2 IT., KPecio — 2 mT., mKad — 2 mT., nepcoHaIbHBIN
KoMmbploTep — 2 wmT. (moctyn k cetu «MHTepHer»), monutop — 2 mT., MOY — 1 mr., Ttecrep
KOMIIBIOTEPHOM ceTu — | MmIT., GaJIJIOH CO CKAThIM ra3zom — 1 1., nrypymnoBept — 1 mrT.

[lepeueHp JUIIEH3MOHHOTO MporpamMmHOro obecneuenus: Microsoft Windows 7 Professional
(JTunensuonnoe cornamenune Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenune Microsoft Open License
46431107 ot 22.01.2010)

AunTHBHpYyCcHOE mporpammuHoe obecreuenne Kaspersky Endpoint Security (dorosop Ne
J810(223)-12/17 ot 11.12.17)

3. llenTp HOBBIX HH(DOPMAITMOHHBIX TEXHOJIOTUN U CPEJICTB OO yUCHHUS:
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OCHaIEeHHOCTh: CTOJI — 2 MIT., CTYJdbsi — 4 MWT., Kpecio — | mr., mkad — 2 mT., IepCOHATbHBIN
KommbioTep — | wT. (moctyn k cetn «MHTepHeT»), BeO-kamepa Logitech HD C510 — 1 mT., KOJIOHKH
Logitech — 1 mT., TecTep KOMIBIOTEPHOU ceTH — 1 mT., apeib — 1 mr., Tenedon — 1 mr., Habop PyUIHBIX
MHCTPYMEHTOB — | mIT.

[lepedenb JUICH3HOHHOTO MporpaMMHOro obecredenus:Microsoft Windows 7 Professional
(JTunensuonnoe cornamenre Microsoft Open License 48358058 ot 11.04.2011)

Microsoft Office 2007 Professional Plus (JIunensuonnoe cornamenne Microsoft Open License
46431107 ot 22.01.2010)

AunTHBHpYCcHOE mporpammuHoe obOecreuenune Kaspersky Endpoint Security (orosop Ne
J810(223)-12/17 ot 11.12.17)

8.4. JIuleH3MOHHOEe NPOorpaMMHOe odecriedeHne:

1. Microsoft Windows 8 Professional (morosop 6eccpounbiii).

2. Microsoft Office 2007 Standard (zoroBop 6eccpounblii).

3. Microsoft Office 2010 Professional Plus (norosop 6eccpounbiii).

4. AVEVA PRO/II Process Engineering.

5. AVEVA DYNSIM Dynamic Simulation.

6. ANSYS Mechanical, ANSYS Fluent.
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