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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 TEXHOJIOTMYECKUX MPOLIECCOB U IPOU3BOICTBY,
YTBEPKJIEHHOTO Mpuka3zoM MunoopHayku Poccun Ne 1452 ot 25.11.2020 1.;

- Ha OCHOBAHMHU y4eOHOTO IJIaHa MarkucTpaTyphl MO HampasieHuto noarorosku 15.04.04
«ABTOMAaTHU3alUS TEXHOJIOTHYECKHUX TPOIIECCOB U MPOU3BOACTBY, HANPABICHHOCTH (TIPOQUIIb)

«Cucremsl ABTOMAaTHU3HUPOBAHHOI'O YIIPABJICHHA B TOPHOM ACIIC».

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

PaGouas mnporpamma paccMoTpeHa W ono0peHa Ha 3aceiaHuHM  Kadeapsl

ABTOMATH3AIMH TEXHOJOTHUYECKUX TporieccoB U pou3BocTB oT 08.02.2022 r., mpoTtokon Ne 11.

3apenyrommii kapeapoit ATIIIT B.1O. baxxun

PaGouas nporpamMma corsiacoBana:

HavanpHuk ynpasnenus yueOHo-
METOAUYECKOT0 00€eCIIeYeHU K.T.H. HBanosa I1.B.
00pa3oBaTenbHOrO Mporecca




1. IEJIM Y1 3AJIAYM TUCHMTLINHBI

[enpro guctuIinHbl «MaTeMaTH4ecKoe MOJISIHPOBAHNE OOBEKTOB M CHCTEM YIIPABICHUS
sBIgeTCsS (OPMUPOBAHUE Y CTYACHTOB 0a30BbIX 3HAHUN O METOAAaX MOJCIUPOBaHUS OOBEKTOB OTpacieit
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 TEXHOJOTHYECKMX CXEM M HCCICIOBAaHUU MX (DYHKIIMOHHPOBAHHS C IEIBIO
BBIOOpa ONTHUMAbHBIX CHCTEM YIPAaBIECHUS, KOHTYPOB PEryJIUpOBaHUS M OIpENeiIeHHs] MapaMeTpoB
HAaCTPOCK pEryJsiTopoB; 00 HCHOJIb30BAHUKM KOMIBIOTEPHBIX METOJIOB pacueTa CBOMCTB CBIPHEBBIX
MaTepUajoB U MPOMEKYTOUYHBIX MPOAYKTOB; MPHOOpEeTeHHWE 3HAHMA M HAaBBIKOB HCIIOJIb30BAHUS
CHEIUATU3UPOBAHHOTO  MPOTPAMMHOIO  OOECHeYeHHsi, [IPUMEHSIEMOro Ha  TEXHOJOTMYECKHX
MPEANPUATHSIX U MPOCKTHBIX OpraHU3alUsaX Uil 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 CPECTBAMH PETYIMPOBAHMUS;

— YMEHHE NPHUMEHATh METOJbl pa3padOTKHU TEXHOJOTMUECKHMX CXEM M CHCTEM YIpaBJICHUS C
HCIIOJIB30BAHHUEM CIICHHUAIM3UPOBAHHBIX IMPOrpaMMHBIX ITdKCTOB, a TAaKKC HUCIIOJIb30BAHUC CHUCTEM
YIIPaBJIEHUS IIPA OPraHU3alOHHO-YIIPaBICHUECKOHN JESITEIbHOCTH; IOMCKA ONTUMAJIBHBIX PEIICHUN IIPU
CO3JJaHUU TPOAYKIIMH, pPa3pabOTKe aBTOMATHU3MPOBAHHBIX TEXHOJOTHM U TMPOU3BOJCTB C Y4YETOM
TpeOOBaHUI KauecTBa, HAIEKHOCTH U O€30IaCHOCTH.

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

— U3Yy4YCHUC MATEMATHYCCKOI'0 OIMMCaHNA OCHOBHBIX TCXHOJIOTHYCCKHUX IMIPOLCCCOB;

— U3y4EHUE METOJ0B MOJAEINPOBAHNUS IIPOLIECCOB;

— (opmupoBaHHE HABBHIKOB IO pa3pabOTKE MaTEMaTUYECKOTO0 OIMHUCAHMS TEXHOJOTUYECKHX
IIPOLIECCOB C HCIIOJIB30BAHUEM COBPEMEHHBIX IPOTPAMMHBIX CPEACTB MOJAEIUPOBAHUS KU3HEHHOTO
LIUKJIa IPOAYKIUH;

— IPOBEJEHUE 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 OOBEKTOB B MCTAJLTYPIUH,

— (opMHpOBaHHE HABBIKOB pa3pabOTKH TEXHOJIOTMYECKHX CXEM COBMECTHO C CHCTEMaMH
ABTOMATHUYECKOTO YIpaBJICHUA ©W MATEMATUUYCCKHX MO)IGJ'ICfI HCMIPEPBIBHBIX, IMEPHUOAUYCCKUX 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 OCHOBC HCIIOJB30BaHUA MCTOAOB
MaTEMaTHYECKOI0 MOJIEITUPOBAHUS;

— (opMupOBaHHE MOTHBAIMM K CaMOCTOSITEIIbHOMY MOBBIIIEHHIO YPOBHS MPO(ECCHOHATBHBIX
HaBBIKOB B  OOJIACTM ~ MaTeMaTMYeCKOrO0  MOJAEIMPOBAHHMS M  ONTHMAJIBHOTO  yIpaBJICHUS
IMPOU3BOJACTBCHHBIMH KOMIIJICKCAMMH.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

JucnumumHa «MareMaTHdecKoe MOACTUPOBaHHE 00BEKTOB U CHCTEM YIIPABICHUS» OTHOCHTCS K
yacTd, (opMupyeMOl ydJacTHMKaMU OOpa30BaTEIbHBIX OTHOIICHHH OCHOBHOW MpOodecCHOHATHHON
oOpa3zoBarenbHOM  TporpamMmbl 1O  HamparieHuto  moarotoBku  «15.04.04  Apromarum3zanus
TEXHOJIOTUYECKUX MPOIIECCOB U MTPOU3BOICTB» U U3y4yaeTcs B 1-oM U BO 2-M ceMecTpax.



JucuumnmHa «MareMaTHueckoe MOJCIUPOBaHHE OOBEKTOB M CHCTEM YIPABICHUSA» SBISETCS
OCHOBOIOJIArarwoleil aias u3ydeHus JUCHMIUIMH: «CrHerualbHble CHCTEMBbl YIpPAaBJIEHUS B TOpPHOU
[IPOMBILLTICHHOCTHY, «VHTErpUpOBaHHBIC CUCTEMBI IIPOCKTUPOBAHUSA u YIIPaBJICHUS
ABTOMATU3MPOBAHHBIX U ABTOMATHUYECKUX ITPOU3BOACTBY, «KOMIBIOTEpHBIE TEXHOJIOIMH aBTOMATHU3aLUU
U yIpaBlIeHUsD», «KOMIIBIOTEpPHOE MOIEIMPOBAHUE TUHAMUYECKMX CUCTEM B TOPHOM JEJIEM.

Oco0eHHOCThIO JUCHMILIMHBI SBJISETCS MPAKTUKA PUMEHEHUS] M3Y4aeMbIX CHUCTEM YIIPaBJICHUS
U METOJI0B MaTeMaTU4YEeCKOI0 MOJEIMPOBaHMs OOBEKTOB B TOPHO100bIBAIOIEH POMBIIIIEHHOCTH.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INIAHUPYEMBIMH PE3YJbTATAMM OCBOEHHSI OCHOBHOM
MPOPECCHUOHAJBHON OBPA3OBATEJIBHOM ITPOTPAMMBI

[Tponiecc wn3ydeHus AUCLUIUIMHBL «MaTeMaTHUecKoe MOJAEIUPOBaHUE OOBEKTOB M CHCTEM
yIIpaBJICHUsD» HampaBiieH Ha (YOPMUPOBAHHE CICAYIONIMX KOMITCTCHIIUN!

®opMupyemMble KOMIIETEHIIUH

Koa u HauMeHOBaHMe HHIUKaATOpa

Conep:xkanue Kox JOCTHKEHUSI KOMIIeTeHIIUH
KOMIeTeHIUH KOMIIeTeHI[UH
CriocobeH 0oCymIecTBIATH YK-1 VYK-1.1. 3HaTh: METOJbI CUCTEMHOTO0 U KPUTHYECKOIO
KPUTUYECKHIA aHaJIN3 aHaJIM3a; METOAMKU Pa3pabOTKU CTpAaTEeTHH JIEHCTBUIA
NpoOJEeMHBIX  CHUTYaIHid JUTSL BBISIBJICHHSI U PELICHUS IPOOJIEMHOM CUTYAIIH.
Ha OCHOBE CHCTEMHOIO VYK-1.2. VYMmeTb: NpUMEHATh METOJbl CHUCTEMHOTO
MOJX0/1a, BBHIPAOATHIBATH NOJX0/la W KPHUTHUYECKOTO aHaiu3a MPOOJIEMHBIX
CTpaTeruio JeicTBuil CHTyalMii; pa3palaTbIBaTh CTpAaTETUIO JEHCTBUIA,
NPUHUMATh  KOHKPETHBIE  pEUIeHHs Uil ee
peau3anuu.

VK-1.3. Bnamers: METOIOJIOTHEH CHUCTEMHOTO H
KPUTHYECKOTO aHaimu3a MpoOJEeMHBIX CHTYaIu;
MCTOAUKAMU ITOCTAaHOBKHU neinu, OHPCI[GJ'IGHI/UI
CrocoO0OB €€ JIOCTHXKEHHUS, pa3paboTKU cTpaTeruit

JEUCTBHM.
CriocobeH u3yyars, ITIKC-4 [IKC-4.1. 3Haer: OCHOBHBIE NOHSTHS, KaTErOPHUH U
aHAIU3UPOBATH U METO/Ibl HAyYHBIX HCCIIEIOBAaHUI; ITambl IPOBEIECHUS
IPUMEHSTh HAy4YHO- HAy4YHO-TEXHUUYECKOTO UCCIIEA0BAHUS
TEXHUUYECKYIO
UH(POPMALIUIO IS
BBITIOJTHEHHS] HAY4HO-
UCCIIEI0BATEIbCKON
paboTHI
CriocobeH npoBOIUTH ITIKC-5 IIKC-5.1. Ymeer 3a]1aBaTh yCIIOBUS
MaTeMaTH4ecKoe (GYHKIIMOHUPOBAHUSI  TEXHOJOTMUYECKUX CXEM U
MOJIETTUPOBAaHUE HEOO0XOAUMBIX pacueTHBIX METO/IOB,
TEXHOJIOTHYECKHUX o0ecreunBalOMIUX  OMNpeleJeHHe  ONTHUMAaJbHBIX
IIPOLIECCOB U CUCTEM yCIOBUI c MCII0JIb30BaHNEM KpUTEPUEB
yIpaBieHUs B paMKax ONTUMU3AIIMM U MaTeMaTHYeCKMX  METOJIOB
HaYYHbIX UCCIIEIOBaHUN ONITUMU3AIINY;




®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 HaBBIKaMU a”Haiau3a
TEXHOJIOTHUYECKUX CXeM U  pa3paboTKu  CXeMm
ABTOMATHU3AIMU JIS CTAllMOHAPHBIX U IMHAMHYECKHUX
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 AUCHUIIIIMHBI 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 3aHATUSIM - - -
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 JTUCUMIIMHBI

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




4.2.1. Pa3znennl TMCHUILINHLI U BUABI 3aHATHI

Buanl 3ansruii
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1 Paznen 1. OcHoBHBIE TIOHATHA MOJAEIUPOBAHUS 6 5 4
" |00BEKTOB ¥ CHCTEM YIIPABJICHHUS.
Pasnen 2. MUcropuueckoe pa3BUTHE  METOJ/IOB
2.  |KOMIIBIOTEPHOTO MOJIEIMPOBAHUA TEXHOJOTMYECKHX| 25 5 4 - 16
IIPOLIECCOB.
Pazgen 3. Tumsl mMaremaTuueckux  Mojelel
3. A A 20 | 2 6 - 12
TEXHOJIOTHYECKHUX MPOIECCOB.
Pa3nen 4. Oo61me TPUHIIHAIIBI CO3JaHusI
MaTeMaTUYECKUX Mojiesen TEXHOJIOTHYECKHUX
4. A 50 | 6 | 12 | - 32
IPOLECCOB MPU TOMOIIM  CHEIHAIN3UPOBAHHBIX
MIPOTrPaMMHBIX CPEJCTB.
Paznen 5. IloctpoeHune Moaenel TEXHOJIOTMYECKHUX
5. |00bEKTOB ¢ INPUMEHEHHMEM METOJA KOHEUHBIX| 55 4 16 - 35
JJIEMEHTOB.
Paznen 6. MopnenupoBanue THIIOBBIX
6. |rexmomormueckux mpoieccoB W ammaparoB  ¢| 48 6 14 - 28
MCIOJIb30BaHNEM ITU(POBBIX TEXHOIOTHIA.
7 Paznen 7. MopenupoBaHue CHUCTEM YIPABIEHUS 26 4 6 16
" |TEXHOJIOTMYECKMMH TIPOLIECCAMH.
8 Paznen 8. YcoBepiieHCTBOBaHHbBIE CUCTEMbI KOHTPOJIS, 22 4 3 10
" |ynpaBieHMs M ONTUMU3AIAH.
Hroro:| 252 33 66 - 153




4.2.2. Conep:kaHue pa3aesioB JUCIHIIMHBI

Ne HaumenoBanue N TpyroemkocTs
CoaepsxkaHnue JICKIHOHHBIX 3aHATHI
n/n | pasjaeJia JMCUHUILIMHbI B aK. 4acax
Ileimn wu  3agaunm  kypca. CBsA3b € JApyrumMu
JUCLUILINHAMM. Opranuzanus U3Y4CHHUS
JUCLUIINHBL. Monens. MonenupoBaHue.
Knaccudukanms MOJIEJIEH. MaremaTuueckoe
MozenupoBanue. Cucremusiii noaxona. CioxkHas
cucrema. lLlenb, CTpyKTypa M SJIEMEHTHBIM COCTaB
cuctembl.  CucremHbli  aHanu3.  Bwigenenue
OcHoBHbIE MOHATHS | OTHOCUTEJIBHO  aBTOHOMHBIX  YacT€d  CHCTEMBI.

1 MOJEIINPOBAHUSA VYcraHoBIeHHE  CBSI3eM € APYTMMHM  YacTSMU. 5
00beKTOB H  cHUCTeM | JIeKOMIO3MLMS CHUCTEMBl Ha COCTABHBIE YacCTH.
yIpaBieHUs. Cucremubiii  cunte3.  CocraBiieHHEe  MOJENU

CJIO)KHOT'O TE€XHOJIOTUYECKOT0 00BEKTa KaK CIOXKHOMN

CUCTEMBI Ha OCHOBE CHCTEMHOI'0 aHaJIU3a U CUHTE3A.

CxemMa 1OCTpOEHMS MaTEMaTHMYECKOM  MOZEIU

TEXHOJIOTUYECKOI0 nporecca Ha OCHOBE

(bU3U4ECKOro OnucaHus NPUPObl OOBEKTA.

Oransl BBIYHCIIUTEIBHOTO JKCIIEPUMEHTA.

KomnbproTepHoe MOIeIMpOBaHUE.

OcHOBHBIE ~ HUCTOPMUYECKHME  OdTambl  pa3BUTUSA

KOMIIBIOTEPHOIO MOJIETTUPOBAHUS XUMHKO-

TEXHOJIOTHYECKHUX IPOLECCOB. banaHCHbIE MOIENH.
Hcropuueckoe

[lepcoHanbHbIE KOMIBIOTEPHl M  YHUBEpCaJIbHBIE
pa3BUTHE METOJI0B

MoOJIeIMpyloMe nporpammel. TexHomormdeckas u

2 KOMIIBIOTEPHOTO

: HKOHOMMYECKas ONTHMU3ALIHUSL. [TepcriekTUBBI 5)
MOJIETTUPOBAHUS

KOMITBIOTEPHOTO ~ MOJICIMPOBAaHUSI  OOBEKTOB U
TEXHOJIOTUYECKHUX .
HPOLIECCOB CUCTEM yIpaBIeHUS. Kpatkuii 0030p
P ' MaTEMaTUYECKUX W CHEUUAIBHBIX  IIAKETOB,
HCIIOJIb3YEMBIX TUISt MOJIETTUPOBAHUS
TEXHOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB.
@dyHaaMeHTaldbHble (QU3NYECKUE U XUMHUYECKHE
3aKOHBI KaKk OCHOBa U1  MareMaTH4eCKOro
Tunsl MaTreMaTUyecKuX | MOJETUPOBAHUS: TPEBpallleHue MacChl, 3HEPIHH,

3. | Moxenew 3aKOHBl  JABW)KEHHA. MaremaTuueckue MOAEIN 2
TEXHOJIOTHYECKHUX OCHOBHBIX OOBEKTOB TEXHOJIOIMUYECKUX MPOIECCOB:
IIPOLIECCOB. MOJI€JIb  WJCAIBHOTO  BBITECHEHHS, MHJI€AIBHOIO

nepeMemnBanus, 1uddy3noHHas Moseb, SUeedHas
MO/IeJIb, KOMOMHUPOBAHHBIE MOJIEITH.




Ne HaunmenoBanue N TpyroemkocTs
Coaep:kaHue JIeKIHMOHHBIX 3aHATHIA
n/n | pasjaeJia I CUMILIMHBI B aK. yacax
Meronsl pacyera TEPMOAUHAMUYECKHX CBOMCTB.
OO0mias  1OCeN0BaTeIbHOCTh eUCTBUH  TIpH
Oo0mue TIPUHIIUTIBI m a a P
CO3AHNS CO3JJaHUM MOJEJId TEXHOJIOTMYECKOro Ipolecca B
crnenuanuzupoBanHoM [10. Tepmonunamuyeckue
MaTeMaTUYECKUX
Moxesedi JIAaHHBIE, METOJbl pacuera TEPMOJIUHAMHYECKUX
4 csoiictB. [IporpamMmusie komiutekcst AVEVA PRO/II
* | TEXHOJIOTUYECKUX . . . 6
Process Engineering, AVEVA DYNSIM Dynamic
MIPOLIECCOB IPH | . .
HOMOIIH Simulation. Mogenp 00BEKTa B  KOMIIBIOTEPHOM
TPEHAKEPHOM KOMIUIEKCE: WenH, 3anadu. Mopenu
CHeIHalN3UPOBAHHBIX
00BEKTOB, T10JIb30BaTEIbCKUE MOJIETIH.
MPOTrpaMMHBIX CPEJCTB. N
[IporpammupoBaHue MOJIH30BATEIBCKUX (PYHKIUN Ha
s3pike C++, Visual Basic.
Uucnennsie METO/IbI MOJCIIUPOBAHUS
TEXHOJOrM4eckux  cucreM. [loHsTe  MeTona
KOHEUYHBIX 3JIEMEHTOB, MPEUMYIIECTBA U HEJOCTATKU
KOHEYHO-2JIEMEHTHOTO aHanus3a. Obnactu
MCCJICIOBAHUS u MIPUMEPBI WHKCHEPHBIX
npunoxkeHud  meronma.  Ilpomecc  paspabGotku
. | aBTOMaTU3UPOBAHHOTO MPOJIYKTA. [Topsimox
[Toctpoenue Moneneit
YHCIEHHOTO  MOJENUPOBAHUS  TEXHOJIOTHYECKHUX
TEXHOJIOTHYECKUX .
5. | o6uexron . 00BEKTOB, MAaTEPUAJIOB U MPOAYKTOB. [IporpamMmHbIii 4
kommuieke ANSYS Workbench. Cxema mnpoekra,
MpUMEHEHUEM MeTo/a .
MaHedb WHCTPYMEHTOB. MeEXaHMYeCKUil  aHaIu3
KOHEUYHBIX 3JIEMEHTOB. .
KOHCTpYKIUU. MoienupoBanre rupoJuHaMUYECKUX
nporieccoB B ANSYS Fluent: mocranoBka 3amaun,
HACTpOWKa pemaresns, MOCTIPOLUECcCUHr. TexHoaoruu
BUPTYQIBHOW M JIONIOJIHEHHOW pEalbHOCTH  JUIA
aHanmMsa u MPEJICTaBICHUS pe3yabTaTOB
MOJICIIUPOBAHUS TPEXMEPHBIX MojIeIe
TEXHOJOTUYECKHX 00OBEKTOB.
Hcnonp3oBanne  MHGOPMAIMOHHO-MOJIEIUPYIOIINX
MPOrPaMMHBIX TPOAYKTOB ISl MPOEKTHUPOBAHUS
TexHoysorndyeckux  cxem.  CrocoObl  3amaHus
MopenupoBanue anmapaToB W CXEMbl COEIMHEHHS almapaToB B
THUTTOBBIX WH(pOPMaITMOHHO-MOIETUPYIOITUX porpammax.
6. | TEXHOIOIrMYECKUX 3amanue wuHQOpMAIMM O TIOTOKaX U ammaparax 5
MIPOIIECCOB M alMapaToB | TEXHOJOTUUECKOW CXeMbl. BBIOOp MeTO/I0B pacuera
c UCIIOJIb30BAHUEM | CBOMCTB MUHEPAJIOB U MPOMEKYTOUHBIX MPOTYKTOB.

U (POBBIX TEXHOJIOTHIA.

AHanu3 JAENCTBYIOIIMX MPOMU3BOJICTB C IOMOIIBIO
MIPOTPAMMHBIX MaKeTOB. [IpoekTupoBanue
ONTUMAIBHBIX CXEM C TOMOIIBI WH(OpPMAIMOHHO-
MOJIETUPYIOIIUX ITPOTPAMM.




Ne HaunmenoBanue N TpyroemkocTs
Coaep:kaHue JIeKIHMOHHBIX 3aHATHIA
n/n | pasjaeJia I CUMILIMHBI B aK. yacax
OcHoBHbIE TOHATHS Teopuu yrnpasieHUs. OObeKT
yhnpaBieHusi, ero  mapamerpel.  OmpeneneHue
XapakTepa BO3MYIIEHUHM M KAHAJIOB BO3MYLICHHIA.
Onpenenenne KodQUITMEHTOB YCHICHHS OOBEKTa
M0 pa3IMYHBIM KaHAJlaM YIPaBJICHUS € BHIOOP
HauOosee UyBCTBUTEIIPHOTO KaHaja YIpaBJICHHUS.
MopenupoBanue .
Onpenenenue nepeAaToyHbIX (PYHKIMA OTASIBHBIX
7 CUCTEM yIpaBICHUS
: KaHaJOB  yOpaBlieHUS U  BBIOOp  HaMMeHee 4
TEXHOJIOTHYECKUMU
MHEpLUHUOHHOrOo KaHana. MccienoBaHue peakuuu
nporeccamu
o0beKTa Ha  pa3NUYHbIE  BO3MYILEHUA  TpU
UCIIOJIb30BaHUU BBIOPAHHOTO KaHalla YIIPaBJICHUS.
CuHTE3 CHUCTEMbl YIpPaBICHUS TEXHOJIOTHUYECKUM
IIPOLIECCOM Ha OCHOBE 0OpaTHOW cBs3u. JlaTuuk.
VYmopasnstomee  ycrpoictBo.  McnosHuTenbHbII
Mexanu3M. Hactpoiika perynsaropa.
PerynupoBanue COOTHOIIEHUH. Kackannoe
yhnpasieHue.  YIpaBJI€HHE IO  BbIYHUCISEMOU
IIEPEMEHHOM. [Ipuopurernoe aBJICHUE.
Y coBepIICHCTBOBAHHBIE p PHOp yip
AnanTtuBHOe ynpasieHue. OnTumalbHas cUCTEMA,
8 CUCTEMBbI KOHTPOJIS,
: ONTUMAJILHOE yIpaBIleHUE, ONTUMAJIbHAs 4
yIpaBiIeHUsS u
TPaeKTOpHs, KpaeBble YCIOBHS, L€lb YIpaBICHMUS,
ONTUMM3AIIH .
KpUTEpUN ONTHUMANbHOCTH, (yHKUIMOHAN. MeTomabl
ONTUMM3ALNH. Pa3pabotka ajroputMa
ONTUMAJIBHOTO YIIPaBJICHUSI.
Hroro: 33
4.2.3. llpakTHyecKue 3aHATHSA
Ne . TpynoemxocTn
Paspnen TeMaTHKa NPAKTHYECKHUX 3AHATUHH
n/n B aK. yacax
OcHOBBl  TmpueMbl ~ pabOTBI U MOJEIHPOBAHUE
1. Pasznen 2 TermoooMenHoro obopynoanus B makete AVEVA PRO/II 2
Process Engineering.
2. Paznen 2 MonenrpoBaHue pacTBOPOB JIEKTPOIUTOB. 2
MonenrpoBaHie OCHOBHBIX THIIOB PEAKTOPOB: UI€aTHHOIO
3. Paznen 3 MepeMeNINBaHus, BBITECHEHHSI, KOHBEPCUOHHBIN PEakTop, 2
PaBHOBECHBIN PEAKTOP.
4 Pasnen 3 MonenpoBaHue  TEXHOJIOTMYECKHX  IPOLIECCOB  IPHU 2
' nomonm AVEVA DYNSIM Dynamic Simulation.
5. Paznen 3 MopenupoBaHue poliecca U3MeNbUeHUs TBEPIOTO Tea. 2
6. Paznen 4 MopenupoBaHue IPOLIECCOB CYIIKU U COKUTAHUST YTIISL. 6
7 Pasnen 4 Ornpesenenre mapaMeTpoB MPOAYKIINH, 00€CTIeUNBAFOIITIX 6
' MaKCHMU3AIHMIO MPUOBLIN TEXHOJIOTHYECKOTO MpoIlecca.
MonenvpoBaniue KOHTYPOB  VYIpaBICHUS W  aHAIU3
8. Pasgen 5 MEPEeXOJIHBIX TPOIEeCCOB ¢ wucnonb3oBanueM AVEVA 10
DYNSIM Dynamic Simulation.
9. Paznen 5 OcHoBBI TpueMBbI paboThl B maketre ANSYS. 6
[Toctpoenue KOHEYHO-DJIEMEHTHEIX MoJeen
10. Pasnen 6 6
TEXHOJOTHYECKNX 00heKTOB B makeTe ANSYS.
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Ne . TpynoemkocTn
Paznen TeMaTuka NPAKTHYECKUX 3AHATHI
n/n B aK. yacax
MexaHn4eCcKUi aHaln3 TEXHOJIOTHYECKOr0 000pYIOBAHUS
11. Pasznen 6 . PYA 8
B ANSYS Mechanical.
Paspaborka THAPOIUHAMHUYCSCKUX MoJeien
12. Pasnen 7 p 7IpOA a 6
texHosornueckux mnpoieccoB B ANSY'S Fluent.
13. Paznen 8 JuHaMuueckuil aHaJIu3 TEXHOJIOTHYECKOTO Ipoliecca. 8
Hroro: 66

4.2.4. JIabopaTopHbie padoThI
JlaGopaTopHbI€ 3aHATUS HE IPEAYCMOTPEHBI.

4.2.5. KypcoBbie padoThbl

Ne ni/m TemaTnka KypcoBbIX padoT
1 MozenupoBaHue TEIIOBOIO MOJS 000PYAOBAaHUS C IOMOLIbIO METO/1a KOHEUHBIX 3JIEMEHTOB
' B cucreme CAE (1o BapuanTam).
2 MozenupoBaHue MeXaHHYECKOH Harpy3ku, JAEHCTBYIOLIEH B KOHYCHOH JpoOuiike ¢
MIOMOIIIBIO0 METO/1a KOHEUHBIX 1eMeHTOB B cucteme CAE.
3 MonenvpoBaHue IBUKEHUS )KUIKOCTH C IIOMOIIBIO METO/1a KOHEYHBIX JIEMEHTOB B CUCTEME
' CAE (no BapuanTam).
4 MonenupoBaHue TEXHOJIOTMYECKOIO0 O0ObEKTa U KOHTYPOB YIIPABJIEHUS C HCIOJIb30BAHHEM
' CHEeLHMATM3UPOBAHHOTO MPOTPAMMHOTr0 obecrieueHus (110 BapHaHTam).
5 MopnenupoBanue ¥ yNpaBi€HME ITHEBMATUYECKUM TPAHCIOPTUPOBAHMEM  CBHIMYYHX
' MaTepHajoB (110 BapUaHTaM).
6. Hactpoiika perynsaropoB AMHAMUYECKOTO 00bEKTa (110 BapUaHTaM).
7 MogenupoBaHue MEXaHHUYECKOW Harpy3Kku, JIEHCTBYIONIEH B POTOPHOM JpOOMIIKE C
MOMOIIBIO METO/1a KOHEUHBIX 31eMeHTOB B cucteme CAE.
8. MogenupoBaHie MeXaHWYECKOM Harpy3kH, JeHCTBYIOIIEH B BaJKOBOW JIpoOMIIKE C
MOMOIIBIO METO/1a KOHEUHBIX 31eMeHTOB B cucteme CAE.
9. MonenupoBaHue MEXaHHYECKOW Harpy3ku, JeHCTBYIOIIEH B IIEKOBOH JApoOUIKE C
TIOMOIIIBIO0 METO/1a KOHEUHBIX 21eMeHTOB B cucteme CAE.
10. HccnenoBanue BIMsSHNAE KPYITHOCTH [TOMOJIa HA MEXaHUUECKYIO HArpy3Ky B IpOOMIIKE.
11. MonenupoBanue mporecca GJIOTaluu B IPOU3BOICTBE MEJIH.
12 MaremaTnueckoe MOJENMPOBAaHUE IPOLIECCOB CTAJUU HU3MEIBYEHHUS B IPOU3BOJCTBE
' TIIMHO3EMa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HA

B xone o0yueHns NpUMEHSIOTCS:

Jlekuuu, KOTOpBIE SIBISIFOTCSL OJJHUM W3 BaKHEUIIMX BHJOB YUEOHBIX 3aHATHIA M COCTABIISIOT OCHOBY
TEOPETHUUECKOM MOArOTOBKY 0Oydarormxcs. Llenu 1eKMoHHbIX 3aHATHiL:

-IaTh CHCTEMATH3MPOBAHHBIE HAy4HbIE 3HAHMWA IO JUCLMIUIMHE, aKIEHTUPOBATh BHUMAaHHE Ha
HanOoJIee CIOKHBIX BOIIPOCAX JUCHUILINHEL,

-CTUMYJIUPOBAaTh ~AKTUBHYIO I[IO3HABATENBHYIO JIGTEIFHOCTh OOYYaIOIIMXCS, CIIOCOOCTBOBAThH
(OPMHUPOBAHUIO UX TBOPYECKOTO MBILICHUS.

IIpakTuyeckue 3aHATUA. Llen1 MPaKTUYECKUX 3aHATHIA:

-COBEPILECHCTBOBATh YMEHUS U HABBIKM PELICHUS ITPAKTUYECKUX 3a/1a4.
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['maBHBIM cofep>kaHHEM 3TOTO BUAA YUEOHBIX 3aHTHH sBJsieTcsl padoTa Kaykaoro oOyyaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMH YMEHUSMH U HaBBIKAMH MPOGECCUOHATLHOMN IS TETBHOCTH.

Koncyabranum (Texyinas KOHCYJIbTalMs, HAKAHYHE 3a4eTa) SBJIseTCS OJHOW u3 (opM PYyKOBOJCTBA
yueOHOI paboTol OOydarommxcs W OKa3aHWs MM TIOMOIIM B CaMOCTOSITEIbHOM H3YYEHHH MaTrepuala
JUCUUIUINHBL, B IMKBUIAIUHI UMEIOIIUXCS TPOOETOB B 3HAHUSX, 33/I0JKEHHOCTEN M0 TEKYIUM 3aHSTUSIM, B
MIOJITOTOBKE MUCEMEHHBIX paboT (MIPOEKTOB).

Tekymiue KOHCYNIbTAllMU MPOBOISTCS IpErojaBaTesieM, BEAyIIUM 3aHATHS B Y4eOHOU rpymme,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIyaJIbHBIN, TAK U FPYIIIOBOM XapaKkTep.

CamocrosiTeJibHAsE padoTa 00y4yarolMXcsl HampaBjeHa Ha YIIyOJICHHE M 3aKpeIUICHHE 3HAHWH,
MOMYYCHHBIX HA JICKIUSX W JPYIHX 3aHITUSAX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIIBHOTO aKTUBHOTO
MIPUOOPETEHUs] HOBBIX, JOMOJHUTENbHBIX 3HAHUM, MOATOTOBKY K MPEACTOSIIUM Y4eOHBIM 3aHATHSIM H
MIPOMEXYTOYHOMY KOHTPOJTIO.

KypcoBasi padoTa 1no3BoJsieT 00yJaromyMcs pa3BUTh HABBIKM HAYYHOTO TIOMCKA.

6. OHEHOYHBIE CPE/ICTBA JJISA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTU,
IMPOMEXYTOUYHOM ATTECTAIIUU IO UTOT'AM OCBOEHUS JUCIHIUTLIMHBI
6.1. Ouenounwvie cpeocmea 0nsa meKyuie2o KOHmMpOJA ycnesaemocmu
6.1.1 Temamuka o1a camocmoamenbHol ROO2OMOBKU
Pa3znen 1. OcHOBHBIE NOHATHA MOACTHPOBAHUS 00bEKTOB U CHCTEM yIIPABJICHHA.
1. Kakue QyHKIIMY BBITIOTHIIOT MOJICIIH B PA3IMYHBIX BUAAX ACSITEILHOCTH?
2. YeM 0OBsICHSIETCS CYIIECTBOBAHUE PA3IIMYHBIX ONPEIEICHUI CUCTEMBI?
3. Uewm Ooblias cMCTEMa OTINYACTCS OT CI0XKHON CUCTEMBI?
4. TpeboBaHUS K MOJEISIM CUCTEM?
5. OO01ye NoHATHS TEOPUU MOJEINPOBAHMUSL.
Pasznen 2. MHcropuueckoe pa3BUTHE METOA0B KOMIIBIOTEPHOI0 MOJAEJIMPOBAHMS
TEXHOJOTHYECKHUX MPOIECCOB.
1. OcHoBHBIE HUCTOPUYECKHUE JTaIlbI pa3BUTHUS KOMITbIOTEPHOTO MOJICIIUPOBAHUSA
TEXHOJIOTHYECKUX MPOIECCOB.
. IlepcnekTHBBI KOMIBIOTEPHOTO MOJIETUPOBAHUS JUHAMUYECKUX CUCTEM.
3. Ucropuss BO3HUKHOBEHHS MPHUKIAJHOTO MPOTPAMMHOTO OOCCIICUCHHS IS MOJICITHPOBAHUS
TEXHOJIOTHYECKUX MPOLECCOB.
4. 3apyOexHoe CreluaIn3upOBaHHOE MPOTPaMMHOE 00ecIieueHue.
5. OrtedecTBeHHBIE pa3pabOTKU MPUKIATHBIX TPOTPAMM.
Pa3nen 3. Tunbl MaTeMaTHYECKHUX MOJIeIeiil TEXHOJTOTHYECKHX MPOIECCOB.
HazoBuTe 3Tansl MaTeMaTuuecKoro MOJAEIUPOBAHUS CUCTEM.
[IpuBenrTEe OCHOBHBIE MPUHIIUIIBI TOCTPOEHUSI MATEMATHUYECKUX MOJICIICH CUCTEM.
Buner mopenupoBanus. KonnenryanbHoe, pusndeckoe, CTPYKTypHO-()YHKIIHOHATBHOE.
Metoap! OTydeHUsT MAaTEMaTHYECKUX MOJCIICH TEXHUIECKUX CUCTEM.
Maremaruueckre cxeMbl MojenupoBaHusi cucteM. dopmanuzanuss U aITOPUTMU3ALMS
MPOIIECCOB (PYHKITMOHUPOBAHMS CHCTEM.
Paznen 4. OO0mue NPUHUUNBI CO3JAHUSI MaTeMATHYECKHX Mojejeil TeXHOJOrH4eCKUX
NMpo1eccoB NP MOMOIIU CIENNATU3HPOBAHHBIX MPOTPAMMHBIX CPEJICTB.
1. Metoasl pacyeTa TEPMOJUHAMUYECKHIX CBOMCTB.
2. O0mass  moCIIeJIOBAaTeIbHOCTh  JIGHCTBUH  TIPH  CO3JaHUM  MOJISIM  Iporecca B
cnenuanuzupoBanioM [10.
3. CrocoObI MOCTPOSHUS TEXHOJIOTHICCKUX CXEM.
4. CocTtaB yHUBEPCAIBbHBIX MOACTUPYIOUINX TPOTPAMM.
5. TepmonnHamMu4ecKue JaHHBIE KOMIIOHEHTOB CMECH.
Paznen 5. IlocTpoeHue Mojesieil TeXHOJOTHYEeCKHX O0BEKTOB C NPUMEHEHHEM MeToaa
KOHEYHBIX 3JIEMEHTOB.
1. MeTtoa KOHEUHBIX 3JIEMEHTOB.

N

agbrwbnE
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[Topsmox MonenupoBaHUs OOBEKTOB MPOU3BOACTBA, MAaTEPHUAIOB B KOHEYHOARIEMEHTHOM

aHaJIn3e.

[Topsanox MoaenupoBaHusi B KOHEYHOIJIEMEHTHOM aHaJIN3e.

3aiaHue CBOMCTB U MOJIEJIE MaTepHalloB.

Tunsl IPOCTPaHCTBEHHBIX CETOK.

MopenupoBaH#e TEMI00OMEHHOTO 000PYI0BaHUSI.

Crycrurenu.

Paznen 6. MopaenupoBaHue THIOBBIX TEXHOJOTMYECKMX IMPOLECCOB M aNNaparoB ¢

HCIO0JIb30BAHUEM HU(PPOBBIX TEXHOJIOTHIA.

[Tporpammusriii maket Simsci PRO/II.

0630p CAD makeToB 11 MOACIUPOBAHUS METOJOM KOHEUHBIX 3JIEMEHTOB.

[Ipumenenue nporpamMmmuoro nakera ANSY'S 1151 pacuera nponeccos.

CriocoOsl 3a/1aHus annapaToB B MHPOPMAIIMOHHO-MOAEIUPYIOIIUX IPOTrpaMMax.

3amanne nHPOPMALIUKU O TIOTOKAX M anmapaTax TEXHOJIOTUYECKOH CXEMBI.

MonenrpoBaHue peakTOpPHOTO 000pYI0OBAHUSI.

MatepuanbHble U SJHEpreTuyeckue 0agaHCchl TEXHOJIOTMUECKUX MPOIIECCOB.

Paanen 7. MonenupoBaHue CUCTEM yIIPaBJeHHUs TeXHOJIOTHYeCKUMHU MPOIecCaMM.

1. TIpeoOpazoBanne nogo0us. KOHCTaHTBI M KpUTEPUH TTOT00US.

2. OcHoBHbIe (OPMBI MIPEACTABICHUS MOJIENICH CUCTEM YIIPaBICHUSI.

3. Meronbl mocTpoeHHsT Mojeneii OOBEKTOB W CHUCTEM YIpPaBICHHS Ha OCHOBE 3aKOHOB
COXPaHEHHUS.

4. IlpuHiun 0anaHCOBBIX COOTHOLIEHUH.

5. Bunpl nnanos skcniepumeHTOB. [lonusii pakTopHbit sxcniepumMenT (I1DD).

Paznen 8. YcoBepuieHCTBOBaAaHHBIE CHCTEMbI KOHTPOJISI, YIIPABJIEHHUS U ONTUMH3AIMU.

1. Kakumu ypaBHEHHSIMU ONUCBIBAIOTCS MOJAETH HETMHEHHBIX CTATUYECKUX CHCTEM?

2. KakuMmu ypaBHEHUSIMH OIHCHIBAIOTCS MOJIENTN HETMHEWHBIX TMHAMHYECKHX CHCTEM?

3. ABTOMAaTH3UpOBaHHas CUCTeMa MoJenupoBaHMs. [lakeThl NPUKIAAHBIX  MPOrpamm

MOJIETTUPOBAHUSI.

Monenupyromue KOMIUIEKCHI. JIOCTOMHCTBA U HEAOCTATKU BBIUMCIIUTEIbHBIX CPEACTB.

5. MamuHHbI 3kcnepuMeHT. Llens mammHHOrO 3kcnepuMenTta. OCHOBHAs M YacTHbIE 3ajaud

IUTaHUPOBaHM 3a1aun. [1nan skcnepumenTa

No o ko

NoookrwnpE

e

6.2. Quenounsle cpedcmea 01 nPogedeHUss RPOMEIHCYMOUHOU ammecmayuu (3auema)

6.2.1. Ilpumepnotit nepeuens 60npoCco6/3a0anuii 01 n0O20MoeKu K 3auemy (no oucyuniune):.
Ha3zoBure 3Tarnsl MaTeMaTHYE€CKOTO MOJICIUPOBAHUS CUCTEM.

[TpuBenrTe OCHOBHBIE MPUHIIUIIBI TOCTPOSHHSI MATEMAaTHIECKUX MOJIEIIEH CHCTEM.

Kakue BakxHble TpeOOBaHUS K MOJEISAM cucTem?

Kakumu ypaBHEHUSIMU OMUCHIBAIOTCS] MOJIEIH JIMHEHHBIX CTATHYECKUX CHCTEM?

Korna npuxoauTcst IpUMEHSATh YPaBHEHHSI B YACTHBIX MPOU3BOAHBIX JJISI ONUCAHUS MOJIeNei?
YeM yno0eH METO] TIEPEMEHHBIX COCTOSHHUSI TSI MOJICITMPOBAHIS TUHAMUKH CUCTEM?

Kakue cucreMbl Ha3bIBalOTCS CTOXACTHUECKUMU?

MopenupoBaH#e Kak OJIMH W3 OCHOBHBIX METOJIOB ITO3HAHWSI.

Bunst  monmenupoBanusi. KoHuentyanbHoe, (QHU3HUECKOE, CTPYKTYpHO-()YHKIIMOHAIBHOE,
MaTeMaTHIeCKOe, UMHTAIMOHHOE MOJICITMPOBAHHE.

10. Knaccugukarus Mozenei mo xapakTepy U croco0y MUCIoIb30BaHus.

11. MeToapl MOTydeHHsI MATEMATHIECKUX MOJICTIEH TEXHUIECKUX CHCTEM.

12. Meton nepeMeHHbIX COCTOSHUSI.

13. IlocTaHoBKa 3a/1a4¥ TIOCTPOCHUSI MATEMAaTHUECKON MOIENT 0ObEKTa YIIPaBICHUS.

14. TunoBble MOJENU IMHEHHBIX CUCTEM M UX XapaKTEPUCTHKH.

15. UMuTanimoHHOE MOJEIUPOBAHKE HEMTPEPHIBHBIX JIMHEHHBIX TUHAMUYECKUX CUCTEM.

16. OcHOBHBIE IOHATHUS TEOPUN MOJICTHUPOBAHUS CIIOKHBIX CUCTEM.

CoNUR~wWNE
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17.

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.
47.
48.
49,
50.

51.
52.
53.
54.
55.
56.
S7.

Matematuueckue cxeMbl MojaenupoBaHus cucreM. dopmanuzanus W aNTOpPUTMU3ALMS
MPOIeCcCOB (PYHKITMOHUPOBAHUS CUCTEM.

[TpuHIMIIBI TOCTPOEHUST MOJCIUPYIOIIUX aITOPUTMOB.

OO01mast CTpyKTypa IporpaMMHBIX CPEJCTB AaBTOMATHU3AIMHA MOICITUPOBAHUS CIIOKHBIX
IuHamMuueckux cucreM. CpencTBa pelakTUPOBAHUSI MATEMaTHUYECKONH MOJIEIH.

Mopnenn u monenupoBanue. OOBEKT MOACTUPOBAHUS; MOJETh, €€ HazHAuYeHUE U (PYHKIUU;
YaCTHBIE MOJIEIIH.

Pone Monenu B nponecce no3Hanust. Llenn u mpoOieMbl MOJICITUPOBAHUS CUCTEM.

Harypublii (hu3ndecKnii) ¥ BBIYUCTUTEIBHBIN SKCIIEPHUMEHTHI.

Krnaccudukanus Moeneit u BUIbI MOJACTUPOBAHUS

O6mas cxema pa3pabOTKH MaTeMaTHYECKUX MOJIeIeil OObEKTOB U CUCTEM YIPABICHUSI.

DTarnbl MAaTEMaTUHYECKOTO MOJICIIMPOBAHUS.

OcHoBHbIE MOJXObI K TOCTPOCHUIO MaTeMaTHUECKUX Mojeneit cucteM. dopmMainbHas MOJEINb
00BEKTA.

N3omopdubie Mogenu.

[Tpumenenne mpeoOpa3oBaHus OI00US TPU MOCITUPOBAHUU.

MeTo/bI IpeICTaBICHHUS MATEMAaTHYECKUX MOJIENICH CHCTEM YIPaBJICHHS C COCPEAOTOUCHHBIMU
U pacnpeieJICHHBIMH MapaMeTpaMHu.

OcHOBHbIE TIOHATHUSA U OINPEICTICHHS MOEIN CIOKHONU CUCTEMbI. XaO0THUYECKHE MOJEIH.
AnropuTMHU3aImMs MOJENIeH CHCTEM M WX MalluHHas peanu3auus. [[puHIUNBI MOCTPOEHUS
MOJICTTUPYIOIINX aITOPUTMOB.

@DopMBbI IPEJICTABICHUS MOJICTHPYIOIIUX AJITOPUTMOB.

[TonydeHnue u UHTEpIIpETALIU PE3YIbTATOB MOJAEIUPOBaHUS crucTeM. OCOOEHHOCTH MOTYYCHHUS
pe3yJIbTaTOB MOJEJINPOBAHMS.

CymHocTh  METOJAa  CTaTUCTHMYECKOTO  MOAenupoBaHus. IIpumepbl  CcTaTUCTUYECKOTO
WCIIOIb30BaHMUS.

OcHOBBI KJIaccU(PHUKAIIUU SI3BIKOB MOJIEIIMPOBAHHUSL.

bank maHHBIX MOACIUPOBAHUS

OcHOBHbBIE TIOHSITHSI TUIAHUPOBAHHUS SKCIIEPUMEHTOB. 1IEJbh IKCIEPUMEHTa (PaKTop, peakius,
YPOBHH, (PaKTOPHOE MPOCTPAHCTBO. XaPAKTEPUCTUKH (PaKTOpa.

Moeny nuaHUpOBaHUS B BUE alreOpanyecKux MOJTHHOMOB.

[Tokazatenu 3¢(HEKTUBHOCTH MAITUHHOTO SKCIIEPUMEHTa, TOYHOCTH OILIEHKH, JOCTOBEPHOCTH
OLIEHKH.

OO01ast KOHIENIHS YHUBEPCATbHON MOAETUPYIOLIEH MPOrpaMMBbl.

['maBHOE M PUHIMIIMATIBLHOE 3aTPYJHEHUE JIS UCTIOIb30BAHUS ONITUMHU3ALMOHHBIX TPOLIEYP.
[IpeumyiecTBa ATMHAMHUYECKOTO MOJICTUPOBAHUSI.

Cranmapt  Cape-Open.  BzaumopeiicTBuEe  MOJEIMPYIOLIMX  NPOTPaMM  pa3lIMYHBIX
pa3pabOTUYUKOB.

CocraB yHUBEpCAIbHBIX MOACIUPYIOIINX MTPOTPAMM.

Uro B ce0s1 BKITIOYAIOT TEPMOIMHAMHYECKHUE TAHHBIC TTO YACTHIM KOMITOHEHTaM?

Haznauenune 0000IIEHHBIX METOIOB KOPPEIIALIUH.

Metoap! K03 PUITUEHTOB AKTUBHOCTH KHUIKOCTH.

VpaBuenue NRTL.

OO6m1ast mocneoBaTeNbHOCTh ACUCTBUHN TIpU co3aanuu Moaenu XTII B crennanu3upoBaHHOM
I10.

MopenupoBaHre TEXHOJOTUUECKOTO almapara — KOKyXoTpyOUuaThlil TETUIOOOMEHHUK.
MopenupoBaHue TEXHOJIOTUYECKOTO arapaTa — Meyb.

MonenrpoBaHue TEXHOJIOTHYECKOTO armnapara — KOMIIPECCOP.

MopenupoBaHre TEXHOJOTUUECKOIO arnmapara — Hacoc.

PaBHOBeECHBII peakTop.

PeakTop naeanbHOro BHITECHEHHUS.

Kanskynsarop notoka.
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58. KonTpomiep ¢ 00paTHOI CBS3BIO.

59. IpuHIMTIBI METO/1a KOHEUHBIX JJIEMEHTOB.

60. 3a cueT 4ero MOBBIIAETCS TOYHOCTH PacyeTa METOJI0M KOHEUHBIX 3JIEMEHTOB?

61. [Ipumepsl MaTeMaTHYECKUX MOJIENel, HauOoJiee YacTO BCTPEYAMOIIUXCS U PEIIaeMBIX C
nomouso MKD.

62. [IpuBenuTe MpUMEpHI MOJIETICH MaTEpHATIOB, UCTIONIB3yeMBIX B pacueTax MKD.

63. DTanbl KOHEYHO-3JIEMEHTHOT'O MOJIETUPOBAHUSI.

64. MaremaTu4eckasi IOCTAaHOBKA 3a/1a4U.

65. Cozmanue (MMIIOPT) FTEOMETPUUECKON MOJICIIH UCCIIEAYEMOTro 00ObEKTa.

66. CriocoOBl UMTIIOPTa TEOMETPUIECKON MOJIEH B PACYETHBIN MOIYJh HIIK MOJIYJIb TEOMETPUN
ANSYS.

67. CriocoObl yIpoIIeHUS ¥ UCTIPABICHUS MOJICIIH.

68. Co3nanue BeIUUCIUTENBHON ceTkH B Ansys Workbench.

69. IIponeccopsr mporpammbel ANSY'S.

70. Crioco0sI TBepAOTEIBbHOTO MOAeUupoBanus B ANSY'S.

71. Kakue koMaHAbl UCIOJIb3YIOTCS NIPHU CJI0KEHUU U BBIYUTAHUU 00BEMOB?

72. B xakuXx cilydasx UCHOJIb3YIOT PABHOMEPHYIO CETKY pa30OueHus?

73. B xakux ciiydasx MCIOJIb3yIOT HEPaBHOMEPHYIO CETKY pa3OoueHus?

6.2.2. [IpuMepHbIe TeCTOBBIE 3aaHUS K 3a4eTy
Bapuanm 1

Ne Bonpocel BapuaHTbl 0TBETOB

1. C wuem cBs3an mepBblii dtam | 1. C mepeBomoM pacuera MaTepUAIbHBIX U TEIJIOBBIX
KOMIIBIOTEPHOI'O MOJIETTUPOBaHUsA? | OalaHCOB TEXHOJOTMYECKMX CXEM C pPYYHOIO Ha
KOMITbIOTEPHBIMN.

2.C  mOSBIEHHMEM  MEXaHWYECKHX  PEHIafoIIuX
YCTPOMCTB.

3. OnTuMU3aoOHHBIE IIPOLIEIYPBI cTaiau
IPUMEHATHCS HE TOJIBKO JUIsl pacdera OTIEIbHBIX
BAPUAHTOB, HO W JUI1 ONTHUMHU3ALNHA TEXHOJOTMYECKUX
B CTaTHKE.

4. C BBIX0JIOM TIporpaMMHOTro Komiuiekca Aspen Plus.
2. Jlns xommeHcanuu Bo3mytneHuit ¢ | 1. Berxogst.

TeM, 4TOObI cuctema paboTanma B | 2. Bxozsl.

HY>KHOM Ham HanpasjieHuy, | 3. Ypasisiomue Bo3I1eHCTBHUS.

VICITOJIB3YIOT 4. Bo3mymieHus.
3. Arperat — 310 1. CoBOKYIHOCTb MPOUCXOJAIINX B CUCTEME (U3UKO-
XUMHYECKHX IMPOLECCOB M  CPEACTB I  HX
pean3anny.

2. 9TO0 B3aMMOCBsI3aHHAS COBOKYITHOCTE OTACIBbHBIX
THUIIOBBIX TCXHOJIOTUYCCKUX IPOLCCCOB U aIIaparos,

npu B3aUMOJICHCTBUU KOTOPBIX BO3HUKAIOT
CTaTUCTUYECKUE  paCIpEClICHHbIE [0  BpPEMEHHU
BO3MYILIEHUSI.

3. CoueraHnue YHEPreTHUECKUX U XUMUYECKUX Y3IIOB B
€IUHYIO SHEProTEXHOJOTUYECKYIO CUCTEMY,
OCYIIECTBIISAIOLLYIO peKynepanuio XUMHUYECKON
SHEpPrHUH.

4. 9TO B3aMMOCBSI3aHHAsI COBOKYIHOCTb OTJEIBHBIX
TUTIOBBIX TEXHOJIOTHYECKUX MPOIECCOB U anmapaToB.
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Ne Bonpocsl BapuaHThI 0TBETOB

4. XapakTepucTuKa TpeTbero stana B | 1. BOo3MOXXHOCTh NMPOEKTUPOBATh 3HAYUTENBHO Ooliee
pa3BUTUU KOMIIBIOTEPHOI'O | SKOHOMHMYHBIE U HAJI€KHbIE XUMUKO-TEXHOJIOIMUECKHE
MOJCIIUPOBAHUS. cucteMbl U Oosiee 3P GEKTHBHO YINPaBIATH PabOTOU

JIEUCTBYIOLLHUX.

2. Beixoa nmporpammuoro komriekca Aspen Plus.

3. IlepeBony pacuera MaTepUaNIbHBIX U  TEIJIOBBIX
0aJaHCOB TEXHOJOIMYECKMX CXEM C pYy4YyHOro Ha
KOMITbIOTEPHBIM.

4. OnTUMHU3alMOHHBIE pacyeThl 000pyI0BaHUS.

o. [Ipouecc, B kotopoM | 1. CToxacTuueckuil mporecc.

OIpeeIIAIoINe BEIMYMHBI | 2. JleTepMUHUPOBAaHHBIN IIpoLecc.
U3MEHSIOTCSI  HempepeiBHO 10 | 3. MaTeMaTHuecKoe MOJICIIUPOBaHHE.

OIpe/IeIeHHbIM 3aKOHOMEpHOCTsM, | 4. IIpuHIMI «4epHOro ALIUKay.

OpU 3TOM 3HAUYEHHUE BBIXOJHOU

BEJIMYUHBI, OJJHO3HA4YHO

ONPEAENSETCA 3HAUCHUEM BXOJIHOU

BEJIMYMHBI.

6. Kakoii mnpunnun npumenstorcs | 1. CroxacTuueckuii nmpoiecc.

OpU OTCYTCTBUM HHpopMauuu o | 2. JleTepMUHUPOBAHHBIN IIpoLecc.
nporecce, TUISL ero | 3. Maremarnieckoe MO/ICIHPOBAHUE.
MaTEMaTHYECKOT O onucanus | 4. IIpuHIMI «UEPHOTO ALIUKAY.

UCIOJIB3YIOT 3aBUCHUMOCTh

BBIXOJHBIX BEJIMYMH OT BXOJHBIX?

1. AnroputrMuzanus — 310 1. IlporpammupoBanue  pemieHus  3ajadd  JUIs
HaXOXJIECHNS YHNCJICHHBIX 3HAYEHHUH OIPENeIsIeMbIX
apaMeTpoB.

2. YCTaHOBJICHHE COOTBETCTBHS MOJEIH H3y4aeMOMY
IPOLECCY.

3. ®opmanuzanus u3y4aemoro mnpoiecca.

4. JlerTepMUHUPOBAHHBIN ITpoLECC.

8. HazoBure mepBblii mpenenbHbiil | 1. MI3BecTHBI IOJIHAas cucrema YpaBHEHUH,
ciyJait MaTeMaTHYECKOI0 | OMMCHIBAIOIIAS BCE OCHOBHBIE CTOPOHBI
OIMCAHUS. MOJEIMPYEMOIO  IpolLecca, W  BCE  UUCIICHHBIE

3HAYEHUS MapaMeTPOB ATUX ypaBHEHUH.

2. YacTuyHOe MaTeMaTH4ecKOe OMHCAaHUE Ipolecca
OTCYTCTBYET.

3. M3BecTHBI  MOAENM  C  COCPEIOTOUYECHHBIMHU
napaMeTpami.

4. N13BecTHBI MOJIENH c pacnpeaeeHHbIMU
napaMeTpaMM M MOJEIU C COCPEJOTOYEHHBIMU
napaMeTpamH.

9. Eciu  ocHoBHble  mnepemeHHble | 1. MoaensimMu ¢ cocpeioTOUEHHBIMU [TapaMeTpamH.

polecca H3MEHSIIOTCS  Kak — BO
BPEMEHHM, TaK M B IPOCTPAHCTBE
WIM €CIIM YKa3aHHbIE W3MEHEHHUS
MPOUCXOIAT TOJIBKO B
IIPOCTPAHCTBE, TO MOJIENH,
OINKCBIBAIOINE TAKHE IPOLECCHI,
Ha3bIBAIOT

2. Mopnensimu ¢ pacrpeieIeHHbIMU MTapaMeTpamH.

3. lunaMuueckast MOJEIb.

4. Monenu ¢ pachpeleleHHBIMU MapaMeTpaMu M
MOJIEJTH ¢ COCPE0TOUYCHHBIMH ITapaMeTpaMHu.
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Bonpocsl

BapuaHThI 0TBETOB

10. | IlepemenHnble, n3MeHeHUE KOTOphIX | 1. YpaBnseMble nepeMeHHbIE.
CBSI3aHO C XapaKTepOM MPOTEKAHUS | 2. YIPABISIOIINE BO3ACHCTBHS.
npoiecca. 3. Bo3mymaronire Bo3aeiCTBUS.
4. TIpomexxyTOYHBIE TTIEPEMEHHEIE.
11. | IlepemenHnble, u3MeHeHUE KOTOphIX | 1. YpaBiseMbie nepeMeHHbIE.
KOCBEHHO CBSI3aHO C XapakTepoM | 2. YIPaBISIOIINE BO3IACHCTBHS.
MIPOTEKaHUs IIpoLiecca. 3. Bozmymaromire Bo3aeiicTBusl.
4. TIpomexyTOYHBIE TTIEPEMEHHEIE.
12. | ABromarusupoBaHHble  cUCTeMbl | 1. YpaBieHUs TUMOBBIMU IMPOLIECCAMU XUMHUYECKON
VOPaBJICHUS  TEXHOJOTMYECKUMH | TEXHOJIOTUH.
MIPOLIECCAMM MPEIHA3HAYEHBI JJIs 2. YrupapneHus MpoLeCCaMHU XUMUYECKON
TEXHOJIOTHH, CBSI3aHHBIMU B BHJIE CHUCTEM arperaTos,
KOMILJIEKCOB.
3. YnpaBieHust Ha YpOBHE TIPEIITPHSITHS.
4. Jlorn4eckoro ymnpaBJjeHHUsI.
13. | Buapl BEIYMCIHTEIHLHOM CETKU Ha 1. [IpssmoyrosbHasl.
MJIOCKOCTH. 2. DnunTudeckasl.
3. Terpasapudeckast 1 TpeyrojabHasl.
4. TpeyronbHasi U YETHIPEXYroJIbHASI.
14. | VYcnoBHoe  Bpemss  u3MmeHeHus | 1. IlocrossHHas BpemeHHU.
BBIXOJTHOM BEJIMYUHBI oT | 2. Bpewms 3ana3apiBaHusl.
Ha4yaJIbHOTO 3HayeHus 70 HoBoro | 3. KoHcTaHTa CKOPOCTH.
ycraHoBuBIerocsi, ecnu Obl 910 | 4. Koadduument nepenaun.
U3MEHEHUE MIPOUCXOIUIIO C
IIOCTOSSHHOW M MaKCUMAaJIbHOU
CKOPOCTBIO TUTSt JTAHHOTO
MEePEXO0JHOTO MpolLecca.
15. | OtHecenHoe K equauyHOMY | 1. Koadpdunment nepenaun (ycunenus) oobexTa.
BO3MYLIEHHUIO Ha BXojAe u3MeHeHnue | 2. [locrossHHas BpeMeHHU.
BBIXOJIHOM BENWYUHBI 00BbeKTa mpu | 3. Bpems 3ama3apiBaHusl.
nepexoje u3 HavyasibHOTO | 4. KOHCTaHTa CKOPOCTH.
COCTOSIHHS B HOBOE
YCTaHOBUBIIEECS — 3TO
16. | Ogua w3 wmetomoB ympasieHus, | 1. CtaTudeckasl ONTUMHU3AIHS.
3aKTIOYAIOIIMNACA B ompeneieHud | 2. 3ajaya aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABJICHUS
HOBOTO, HAWJIYYIIETO | TEXHOJIOTHISCKUMH MPOIIECCaMHU.
TEXHOJIOTHYECKOTO pexnma; | 3. 3amaya cucTeM aBTOMATHUUYECKOTO PeryIHpOBaHUSI.
npeamnonaraercs, 4ro  mporecc | 4. OMHOKOHTYpHAs 1 MHOTOKOHTYpPHAsI a/lalTalusl.
HaxoJUTCd B  YCTaHOBUBILIEMCS
COCTOSSHUM ¥ MOXET  OBITh
MTHOBEHHO TEpPEBEIEH B HOBOE
COCTOSIHHE:
17. | Ha xakom 3Tame BBIMOJTHSAETCS 1. Dtam MoCTaHOBKH KPAeBBIX YCIOBUIA.

HACTpOIKa KOJIMYECTBA
HCIIOJIb3YEMBIX si/IEp Mpolieccopa,
Y4acTBYIOUIMX B pacuere?

2. DTar 3armycka mporpaMMbl Ha pacyer.
3. Dram aHamM3a pe3ybTaToOB.
4. Jrtan MocTaHOBKH KOHTAKTHBIX YCIOBUH.
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Ne Bonpocsl BapuaHThI 0TBETOB
18. | Moguenb BeITeCHEHU, | 1. Mojeb UAeaJbHOTIO BEITECHEHHS.
OCJIOKHEHHas oOpatHbIM | 2. Mojenb uaealbHOTO CMEIIICHUS.
nepeMenInBaHueM;  napamerpoM, | 3. OgHomnapamerpuueckas n1ud@y3rnoHHas MOJEINb.
XapaKTEepU3YIOIIUM Mozensb, | 4. JIByxnapamerpuueckas 1uddy3nonnas Moaemsb.
CITYXKUT kodurmeHT
IIPOJIOJIBHOTO NIEPEMEILIMBAHUS.
19. | Mogens cocraBieHa wu3 aByX | 1. Slueeunas.
KOHTYPOB, BKITIOYAIOIIUX TpH 30HHI | 2. KoMOMHMpOBaHHAS MOAEIH C CMEILICHHS.
BBITECHEHUS, 30HYy cMenieHus u 1Be | 3. [locnenoBarenbHO cOeAMHEHHBIE 30HBI H1€aIbHOTO
3aCTOMHBIE 30HBI. CMEIIECHUS U UJECATBHOTO BHITECHEHUS.
4, neanpHOE CMENIEHNE C 3aCTOMHON 30HOI.
20. |Yro B MKD mnonmmator mon | 1. KonmmuecTBO HEHYNIEBBIX 2JIEMEHTOB.
«IIAPUHOM MOJIOCKHI»? 2. KonnuecTBo y3710B.
3. Haubonpimass ~ pa3sHOCTb ~ MEXIYy  HOMEpaMH
HEHYJIEBBIX AJIEMEHTOB B CTPOKE.
4. Haumenpiiasi ~ pa3HOCTb ~ MEXKIYy  HOMEpaMu
HEHYJIEBBIX AJIEMEHTOB B CTPOKE.
Bapuanm Ne2
Ne Bomnpocsl BapuaHThl 0TBETOB
1. | IlepepabatriBacmMoe  chipbe, ero | 1. Beixogam.
COCTaB, TEMIIEpATypa OTHOCSTCS K 2. Bxogam.
3. YIpaBisommuM BO3ACHCTBUSM.
4. Bo3myIieHUsIM.
2. |B uwem 3akmrouaercs  oOmias | 1. bubnmorexka Momysieid Juis pacdyeTra amnmaparos;
KOHIIeTILUs YHUBEpCaIbHOH | 0aHK (PM3NKO-XUMHUYECKUX CBOWUCTB.
MOZEIIAPYOLIEN nporpamMmsl | 2. Opranuzyromas Iporpamma; oubanoreka
(cTpykTypa IPOrpaMMHOTO | MOAYJIEH Ui pacuera ammapaToB; OaHK (DU3HKO-
KOMILIEKCa): XUMHYECKHX CBOMCTB.
3. Opranusyromas IIPOTPaMMBI; 6ubnmnoTexa
MonyJel JUIsl pacyeTa amnmnaparToB; OaHK (DU3MKO-
XMMUYECKUX CBOMCTB; OMOIMOTEKa MaTEMaTHYECKUX
MOJTYJIEH.
4. bubnnorexu MaTeMaTHYECKUX MOJYJIEH;
rpapuueckuil uHTEpQENc; MOAYIb CUTHAIM3ALMUA U
aBapuil.
3. | Kakme cymectByror B3aumocBs3u | 1. Ctoxactudeckue.
MEXIYy BXOAHBIMH W BBIXOAHBIMU | 2. ineHTHYHBIE.
TIepEMEHHBIMH MOJICUCTEM B | 3. bonbmme.
arperare? 4. B3auMocCBsI3aHHBIE.
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Ne Bonpocsl BapuaHThl 0TBETOB
4. | OCHOBHBIM IIOKAa3aTeNeM, no | 1. UnenTnuHocTs  uMX  (GU3UMKO-  XUMHYECKUX
KOTOPOMY IPOLIECCHI OTHOCAT K TOMY | OCOOEHHOCTEH, T. e. MaTepHalbHBIX 51

WM UHOMY THUITY SABJISICTCSA

SHEPreTUYEeCKUX BHYTPEHHUX CBSI3EHl.

2. IlpoBenenne mporecca B arperarax OOJbIION
eTMHUYHON MOIITHOCTH.

3. CoueraHne SHEPreTUYECKUX U XUMHUYECKHX Y3JI0B
B COUHYIO OHEPrOTEXHOJOTMYECKYI0  CHCTEMY,
OCYIIECTBIIIIOUIYI0  PEKyNepaluio  XUMHUYECKOH
SHEPTHUH.

4, BzanMocBs3aHHas COBOKYITHOCTb OTACIBHBIX
THUIOBBIX TEXHOJIOTHYECKHUX MPOIECCOB U alllapaToB.

5. | Kakue meronpl mpumensitorcs i | 1. Marematuueckoe MOJIEIMPOBAHUE.
OIMCAHUS JeTepMUHUPOBaHHbIX | 2. DopMann3anus U3y4aeMoro mnporecca.
IIpOLIECCOB? 3. CTaTuCTHYECKU BEPOSITHOCTHBIE METO/IBI.
4. MeTonibl KJIAaCCHYECKOI'O aHalIM3a U YHCICHHbIE
METO/IbI.

6. OcHoBHOI MeToja pacueTa ciaokHBIX | 1. CToxacTHdecKkui mporecc.

IIPOLECCOB XUMHAYECKOH | 2. JlerepMUHUPOBAHHBII rporecc.

TEXHOJIOTUHU. 3. Maremarnyeckoe MOETUPOBaHHE.
4. IIpyHIMI «YE€PHOTO SLIUKAY.

7. | AIEKBaTHOCTb — 3TO 1. IlporpammupoBaHue  pelleHHs  3aJadd  JJs

HAXOX/ICHUS YUCJICHHBIX 3HAUEHUMN ONpeesieMbIX
I1apaMeTpoB.
2. YCTaHOBIICHHE COOTBETCTBHS MOJIETH
U3y4aeMOMY IIPOLIECCY.
3. ®opmManuzanus u3y4yaemMoro mpoiecca.
JleTepMUHUPOBaHHBIN MTPOLIECC.

8. | Ha xakom starre MKD 1. Maremaruyeckasi IOCTaHOBKA 3aJayuul.
ocyuecTBisieTcs BbIOOp ypaBHeHuH, | 2. Co3naHue (MMIOPT) TE€OMETPHUUECKOM MOAEH
OTHCHIBAIOLINX UCCIIEyEMbIH HCCIIETyeMOT0 OOBEKTa.
pouecc? 3. 3agaHue CBOMCTB U MOJieNieil MaTepuaos.

4. Co3/1aHu€ BBIUYMCIUTEIbHONU CETKU.

9. | Omnucanue CBsA3EH Mexay | 1. Mogensmu ¢ cocpeJoTOUEeHHBIMH NTapaMeTpaMHu.
OCHOBHBIMH NepeMEHHBIME | 2. MOAENsIMHE ¢ pactpeeICHHBIME MTapaMeTpaMH.
mporecca B ycraHoBUBIIUXCA | 3. [IluHaMuveckas MOJIElNb.
pexKrUMax. 4. Ctatudeckas MOJIENb.

10. | IlepemenHble, M3MeHEHHE KOTOPBIX | 1. YmpaBisiemble mepeMeHHbIE.

HETIOCPEJICTBEHHO BIHUSET Ha XOJX | 2. YIPaBISIONINE BO3ACHCTBHSL.
mporecca, MX MOXHO M3MepsaTh, a | 3. Bo3mymmaromiue Bo3aencTBus.
TaKKe IeJIeHaNpaBIeHHO U3MeHATh. | 4. [IpoMexyTouHble IepeMeHHbIE.

11. | YcranoBnenue cBsizu Mexay ero | 1. [lomydeHne ~— OUHAMHUYECKMX  XapaKTEPUCTHK
OCHOBHBIMM  INIEpEMEHHBIMU  IIpH | IIpOLECCA.

W3MEHEHUHU UX BO BPEMEHH — 3TO 2. MaremaTtnyeckoe MOJECITUPOBaHHE.
3. Ananms.

4. CuHTe3 CUCTEMBI.
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Ne Bonpocsl BapuaHThl 0TBETOB
12. | ABromMaTU3UpOBaHHBIE cuctemsl | 1. YipaBrneHus: THIOBBIMU IPOLECCAMH XUMUYECKOU
OIIEpaTUBHOIO YIPaBIEHUS | TEXHOJIOTHH.
MpeaNpUsATHEM MIPEAHA3HAYEHBI U1 | 2. YTpaBlIeHUs rporeccamu XUMHUYECKON
TEXHOJIOTUH, CBA3aHHBIMU B BHUJIE CUCTEM arperartos,
KOMILJIEKCOB.
3. YrpasiieHUs! Ha ypOBHE MPEATIPHUATHS.
4. Jlorn4eckoro yrnpaBJeHHUs.
13. | Boixognble KpuBble, mnoxydaembie | 1. KpuBbIX mepenaToyHOro npouecca.
IpyH  HAHECEHMM  CTymeH4aroro | 2. KpuBbIX mepexoJHOro mpouecca Wi KpPUBBIX
BO3MYILIEHUSI, HOCAT HAa3BaHUE pasrosa.
3. KpuBbIx neperoHku.
4. KpuBbIX IEPEXOIHOTO O0BEKTA.
14. | PesepByapsl u anmapaThl, B KOTOpbIX | 1. MHOTOEMKOCTHBIM O0OBEKTaM.
perynupyercss ypoBeHb KHIKOCTH; | 2. OJTHOEMKOCTHBIM OOBEKTaM.
anmnaparsl c perynupyemoii | 3. PacipeneneHHbIM 00BbEKTaM.
TeMieparypoil myrem cmeueHus | 4. Peakropam neneHusl.
JIBYX KUJKOCTEH OTHOCATCS K
15. | Tlonnepsxanue onpeneneHHbIX | 1. CtaTuyeckas onTUMU3ALIMS.
TEXHOJIOTHYECKUX napameTpoB | 2. 3agaua ABTOMAaTU3UPOBAHHON CUCTEMBI
OTJIENbHBIX MPOIIECCOB HA 3a/IaHHOM | YIIPaBJICHUS TEXHOJIOTUYECKUMH MIPOLIECCAMHU.
YPOBHE MPHU MOMOIIN PEryIsITOPOB — | 3. 3aa4a CUCTEM aBTOMAaTHYECKOTO PETyINPOBAHHS.
9TO 4. OTHOKOHTYpHAsi 1 MHOTOKOHTYpHAsl a/iarTalusl.
16. | I'pymnma YpaBHEHUH, kotopas | 1. Teoperuueckue, MOJTYSMIIUPUYECKUE W
XapaKTepU3yeT paclpeseleHre B | SMIUPUYECKUE COOTHOLICHHUS.
MOTOKaX TeMIepaTyphl, cocTaBoB U | 2. OrpaHUYeHUs Ha IapaMeTphl IMpolecca.
CBS3aHHBIX C HHMH  CBOKCTB, | 3. YpaBHEHUS «QJIEMEHTAPHBIX)» MPOIECCOB.
HampuMep IJIOTHOCTH, BSI3KOCTH, | 4. YpaBHeHUs OanaHca Macc M SHEPIUH.
TEMJI0EMKOCTH
17. | Oran noctaHoBKH KpaeBbIx ycioBuil | 1. OcymecTBisercs BbIOOp YPaBHEHUH,
— 3TO 3Tall, Ha KOTOPOM OMMCHIBAIOIIUX UCCIIETyeMbIH IpoIeCC.
2. OmpenensitoTcss € pacyeTHOM oOnacTeio, C ee
Pa3MEpHOCTHIO M CIIOCOOOM CO3JaHMs WIM UMIIOPTa
B PacUeTHBIA MOAYJIb.
3. 3amaroTcs HavYaIbHBIE U TPAHUYHBIE YCIIOBHSL.
4. OcymecTBisercs BBIOOp OTIPEACIISAIOINX
COOTHOLIEHWH  WJIH  ypaBHEHMH COCTOSIHHUS,
ONMCHIBAIOLINX MOJIENb MaTepuaa.
18. | B kakoii Mojgenu yuuThiBaeTcs | 1. Mojens UIeaabHOTO BRITCCHEHHS.
IepeMEIINBaHNE MIOTOKA B | 2. Monenb ueasbHOro CMEIIeHusl.
MIPOJIOJIEHOM U pamuansHOoM | 3. OnmHOMapaMeTpudeckast U Py3HOHHAS MOJIEIb.
HaIpaBJIEHUAX ? 4. IByxnapameTrpudeckas 1uddy3uoHHas MOJIEINb.
19. | Mogens  cocraBieHa u3  30H | 1. Slueeunas.
BBITECHEHUS " cmemnrenus, | 2. KomOuHMpOBaHHAS MOJICITH ¢ OalITacoM.
3aCTOMHON 30HBI, 30HbI | 3. [TocnenoBaTensHO COEIMHEHHBIE 30HBI

3ara3apIBaHus U Oairaca.

nacaJIbHOTO CMCUICHUA U NACAJIBHOI'O BBITCCHCHUS.
4. neanpHOE CMENIEHUE C 3aCTOMHON 30HOM.
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Bonpocsl

BapuaHThl 0TBETOB

20.

OCHOBHOU HENOCTAaTOK METOA
KOHEUYHEBIX 3JIEMEHTOB.

1. TpeboBanue K 00beMy MTOCTOSTHHOTO
3alTIOMHUHAIONIETO YCTPOICTBAa KOMITBIOTEPA.

2. TpeboBaHMe K  BBIYMCIHUTENBHOW  MOIIHOCTH
KOMITBIOTEPA.

3. TpeboBaHHE  OPTOTOHANBHOCTH  HEBSI3KU |
BBIOPAHHBIX AMMPOKCUMHUPYIOMUX ()YHKIIUHA.

4. TpeOoBaHME  TApPaUICIIBHOCTH  HEBS3KH U
BBIOPAHHBIX aNMIPOKCUMHUPYIONUX (DYHKIIHH.

Bapuanm Ne3

Ne

Bonpocsbl

BapuaHTbl 0TBETOB

1.

Oco0OeHHOCTH  BTOpOro JTama B
pa3BUTUH KOMITBIOTEPHOTO
MOJICTTUPOBAHHUS:

1. C nepeBosioM pacuera MaTEpPHAIBHBIX M TEIJIOBBIX
0amaHCOB TEXHOJOTUYECKUX CXEM C PY4YHOro Ha
KOMITbIOTEPHBIM.
2.C  mosBIEeHUEM
YCTPOMCTB.

3. OnTUMHU3aMOHHbBIE POLEAYPHI cTanu
MPUMEHSITBCS HE TOJIBKO JUIsi pacdera OTACIbHBIX
BapHAHTOB, HO U JUIS ONTUMU3AINH TEXHOJIOTHYECKUX
B CTaTHKE.

4. C BBIX0JIOM IporpaMMHOro Komiuiekca Aspen Plus.

MCXaHUYCCKUX peuIaromux

COBOKYITHOCTh ~ MaJIbIX
OTJIMYAIOTCS oT
KOJIMYECTBEHHOM U
OTHOHIICHUSIX

CUCTEM H
HHUX B
Ka4Y€CTBCHHOM

1. Maibie CHCTEMBL.

2. bosbine CHCTEMBI.
3. CpenHHE CUCTEMBI.
4. KpynHble CHCTEMBI.

Oco0eHHOCTh BTOpOM CTYIIEHU
UEepapXUM XMMHYECKUX MPOU3BO/ICTB.

1. UnerTHYHOCTE ux ¢busuko- XUMHYECKHAX
O0COOCHHOCTEH, T. €. MAaTEpPUATbHBIX U YHEPTETHUECKUX
BHYTPEHHUX CBSI3EH.

2. [IpoBenenne mporecca B arperarax OoOJbIION
SIMHUYIHON MOIIHOCTH.

3. CoueraHue SHEPreTHYeCKUX U XUMUYECKUX Y3IIOB B
EANHYIO HYHEPTOTEXHOJIOTUUECKYIO CUCTEMY,
OCYIIECTBIISIONLYIO peKyIepanuto XHUMHYSCKOHN
SHEPTUH.

4, BzauMocBs3aHHas COBOKYITHOCTb OTJIENBHBIX
THTIOBBIX TEXHOJIOTHYECKUX MPOIECCOB U almapaToB.

IIo cBoeir  mpupoue
MOJIpa3IeAI0TCs Ha

IIpOUECCChL

. JleTepMUHUPOBAaHHBIE U CTOXACTHUYECKHUE.
. CTaTucT4eCKH BEpOSITHOCTHBIE.

. Croxactuueckue.

. JleTepMHUHUPOBAHHBIE.

IIponecc, B KOTOPOM HW3MEHEHHE
OTIPENIeNAIONIUX BEJIUYMH TPOUCXOJUT
OecropsI0YHO U TUCKPETHO

. CToxacTu4eckuii mpoiiecc.

. JleTepMUHUPOBAHHBIN
MaremaTrnueckoe MOAEITUPOBAHHUE.
. [IpuHIUI «4epHOTO SUTUKAY.

nporecc.

CocraBiieHue
ONUCAHHUS — ITO

MaTEMaTU4YCCKOIo

. MaremaTnyeckoe MOAEITMPOBAHHUE.

. @opmanu3anus U3y4aeMoro rnpouecca.

. CTaTUCTUYECKU BEPOSITHOCTHBIE METO/IBI.

. MGTOI[BI KJIACCUYECCKOI'0O aHaJIn3da W YHUCJIICHHBIC
METOJIBL.

BRwWNRRARONRIAMONRE
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Bonpocsl

BapuaHThl 0TBETOB

OTan HaCTPOMKM peliaTesist — 3TO
3TaIm, Ha KOTOPOM

1. YcranapnuBaeTcsl KOJIUYECTBO UTEPALIMid, I1IarOB IO
BpeMEHH, o0Ilee BpeMs pacueTa, reoMeTpudecKas
JIMHEWHOCTh WM HEJIMHEWHOCTb.

2. OcymecTBisercs BBIOOD
OTMKCHIBAIOIIUX UCCIIEyeMbIi IpoIecc.
3. Ompenensirorcss ¢ pacuyeTHOW oOnacTeio, C ee
Pa3MEepHOCTHIO U CIIOCOOOM CO3/1aHuUsl WM UMIIOpTa B
pacyeTHbIA MOYJIb.

4. OcymiecTBiaseTcs BBIOOD
COOTHOLICHUH U YpaBHEHUHI
OMKCHIBAIOLIUX MOJIETIb MaTepHaa.

YpaBHEHUH,

ONPEACIISIIOIINUX
COCTOSIHUS,

KOHTaKTHBIX ycioBuii B ANSY'S,
0IPa3yMEBAIOIIHIA ITOJTHYIO CKICHKY

. KonTakr 6e3 Tpenus.
. I neabHBIN KOHTAKT.

8. | Mopenu, onuceiBaronye mnpoueccsl, B | 1. MoaensiMu ¢ cocpeIoTOYCHHBIMH TTapaMeTPaMH.
KOTOPbIX ~ M3MEHEHHUS  OCHOBHBIX | 2. MoJensiMu ¢ pacipeesIeHHbIMU ITapaMeTpaMu.
NEpEeMEHHBIX B TpocTpaHcTBe HE | 3. lMHaMu4eckas MOJIEIb.

IPOMCXOJAT, HA3bIBAIOTCS 4. Mogenu c¢ pacupeleseHHbIMU IapaMeTpaMu U
MOJIETH C COCPEIOTOUYEHHBIMH ITapaMeTpaMH.

9. | Onucanue cBsizedt MexAy OCHOBHbIMM | 1. MozensiMu ¢ cocpeioTOYEHHBIMU [TapaMeTpaMH.
NEPEMEHHBIMH TIpoIiecca BO BpeMeHH | 2. MoJensiMu ¢ pacipeeIieHHbIMU ITapaMeTpaMu.

OpU 1epexose OT OJAHOro pexuma K | 3. JluHamuyeckas MOJENb.
JIpYromy. 4. Cratuyeckasi MOJIENb.

10.| ITepemennble, u3MeHEHUE KOTOPBIX | 1. YmpaBisiemble nepeMeHHbIE.
HETOCPEACTBEHHO BIHMSET Ha XOA | 2. YIPaBJsIOmuUe BO3ICHCTBHUS.
nporecca, HUX  LeseHanpasieHHoe | 3. BoaMymaromue Bo3ieicTBysL.
M3MEHEHHE HEBO3MOKHO. 4. [IpoMexyTOUHbIE IEpEMEHHBIE.

11.| Cuctemsl aBTOMaTHyeckoro | 1. YopaBiaeHus TUIIOBBIMH IPOLIECCAMU XHMHYECKOM
peryinupoBaHus peAHA3HAUYEHbI U1l | TEXHOJIOTHH.

2. YrpaBieHus IpoLeccamMmu XUMHUYECKON
TEXHOJIOTUH, CBSI3aHHBIMU B BHJIE CHCTEM arperaTos,
KOMILIEKCOB.

3. YrpaBiieHUs! Ha ypOBHE TPEATIPHUSTHS.

4. JIorn4eckoro ynpaBJeHHUs.

12.| Ha xaxom sTare HeoOX0IuMO 1. Maremaruyeckasi IOCTaHOBKA 3aJauu.

OINPEAEINTh MOJIEIN MaTEPHUAIIOB, 2. Co3nanue (MMIIOPT) TIEOMETPUYECKOM MOJeNn
Y4acCTBYIOIIMX B pacyeTe 00beKTOB? HCCIIETyeMOT0 OOBEKTa.
3. 3agaHue CBOMCTB U MOJIeNieil MaTepraos.
4. Co3gaHye BEIYUCIUTEILHON CETKH.
13.| ITo kpuBeIM mepexoaHoro mpouecca | 1. Bpems 3ana3npiBanus.
MOJIY4arOT cnenyromue | 2. IToctosHHYIO BpeMeHH.
XapaKTepUCTUKU ynpasisgemoctd | 3. Koaddunment nepegaun.
mporecca: 4. Bce BBIIIETIEPEYNCIIEHHOE.
14.| HauOosnee pacripocTpaHeHHbIN THII 1. KoHTaKT ¢ TpeHHEM.
2
3
4

JBYX KOHTaKTUPYIOUINX 0OBEKTOB U
paboTy X Kak €IUHOTO IIeJI0T0 0e3
paszieneHusl.

. Konrakr 6e3 paznenenus.
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Ne Bonpocsl BapuaHThl 0TBETOB
15.| AkTuBHOE BMemarenscTBo | 1. Cratuyeckas onTuMuU3alus.
HETOCPEJICTBEHHO Ha X071 | 2. 3a1aya aBTOMaTH3UPOBAHHON CHCTEMBI YIIPABICHUS
TEXHOJIOTHYECKOr0  Ipollecca BCEH | TEXHOJIOTUYECKUMU MPOIIECCAMHU.
TEXHOJIOTUYECKON CcXeMbl, BhIpaboTKa | 3. 3a/1aua CUCTEM aBTOMaTHYECKOT'O PErYIHPOBAHUSI.
3aJJaHUil COBOKYIHOCTU peryisitopoB | 4. OMHOKOHTYpHAsi © MHOTOKOHTYpHasl aJlanTaliusl.
C IIeNbI0 ONTUMH3AIMM Ipolecca B
HENPEPHIBHO MEHSIOUINXCS YCIOBHIX
IPOM3BOJICTBA
16.| Onucanue mpomeccoB Macco- U | 1. Teoperuueckue, MOJTYSMITUPUYECKHE WIn
TEIIOOOMEHA, XMMHUYECKUX PEeaKIil | SMIUPUYECKHE COOTHOIICHHUS.
OTHOCHUTCS K TpyIIIe 2. OrpanuveHus Ha apaMeTphl Mpoliecca.
3. YpaBHEHHS «3JI€MEHTAPHBIX» MPOIIECCOB.
4. YpaBHenus OanaHca Macc ¥ SHEPruu.
17.| Cornacuo 3toit Mmogenu, npuHuMaeTcst | 1. Monenb naeaabHOro BHITECHEHUSI.
paBHOMEpHOE pacnpenenenue | 2. Moaens uaeaabHOTO CMEIICHHUS.
cyOcraHmum  BO  BceM  moToke; | 3. OgHomapamerpuueckas nu¢y3noHHas MOJIENTb.
MPOLIECCHI, MIPOUCXOJISIINE B | 4. JIByxmapametpuyeckas Au¢dy3noHHAS MOIETb.
IUIMHAPUYECKUX ~ ammapatax  co
cheprueckuM JTHOM B  YCIOBHSX
WHTCHCUBHOTO TIEPEMEIINBAHUS TPU
HAIUYUU OTpa’kaTeIbHBIX
IEPEropoIoK.
18.| OcuoBoii kako wmogzenu sBistercda | 1. Slueeunas mozenn.
IpeJICTaBICHNE 00 uneanbHoM | 2. KoMOmHUpOBaHHAst MOJIeNb ¢ OaiimacoMm.
nepeMeluBaHiM B Ipefenax sdeek, | 3. [locnenoBarenbHO coelMHEHHbIE 30HBI UAEATBHOTO
PacIIOIOKEHHBIX TOCIEI0BATENBHO, M | CMEIICHHUS M HeaTbHOTO BBITECHEHUSI.
OTCYTCTBUM NepeMelnBaHus Mexnay | 4. VaeanbHoe cMelleHne ¢ 3aCTORHOM 30HOM.
srueKamMu’?
19.| Yro mnpenycmatpuBaer Bu3yanbHbl | 1. [locnenoBarenbHOe COEIMHEHHME DJIEMEHTOB B
unrepderic? ONPEAECICHHOM MOPSJIKE HA IKPAHE.
2. PacripenienieHHbIN BBHIOOp 3J7IEMEHTOB U COEIMHEHME
UX B OIPEICIIEHHOM TIOPSIJIKE.
3. ®opMupoBaHHEe CXEMbl HEMNOCPEJICTBEHHO Ha
9KpaHe KOMITBIOTEpPA, BBEIOOp 3JIEMEHTOB M3 CIHCKA H
COEJIMHEHHUE UX B ONPEICTICHHOM MOPsIKE.
4. TTocnenoBaTenbHBIN BBIOOP 3JIEMEHTOB u
Ha3HA4YEHUE BXOJHBIM U BBIXOJHBIM MTOTOKAM aJpecoB
13 OOIMIETO CIHCKA TOTOKOB MOJICITUPYEMON CXEMBI.
20.| Ans  mopenupoBaHus anmapatoB c | 1. flueeunas.

MEIIaJIKaMu, IICEBJO0XKMKCHHBIX
CJIOCB MIPUMCHACTCA

2. KoMOuHHMpOBaHHAs MOJIETH ¢ OalIIacoM.

3. I[locemoBaTenbHO COEIUHEHHBIC 30HBI HJI€AIBHOTO
CMCLICHUS U NICAJTTBHOI'O BEITCCHCHU .

4. neanbHOE CMEIIEHUE C 3aCTOMHOM 30HOM.

6.2.3. Kputepun oneHOK NPOMe:KYTOYHOI aTTecTanuu (3a4era)
Ilkana oyenusanusa 3HaGHUIL RO ONPOCAM/BbINOTHEHUIO 3A0AHUIL 3auema:

Onenka Onucanne
[Mocemenue 6onee 50 % NEKIUOHHBIX M MPAKTHYCCKUX 3aHSATHH; CTYJEHT TBEPIIO
3 3HaeT MaTepuaj, TPaMOTHO M MO CYIIECTBY H3JIaraeT €ro, He JOmycKas
atTeHo CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; BCE MPEAYCMOTPCHHEIE
mporpaMMoii  00ydYeHHWs 3a/laHusl BBIOJIHCHBI, KA4Y€CTBO WX BBITTOJHEHUS
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JIOCTaTOYHO BHICOKOE; B TEUEHHE CEMECTPa BBHIMOIHII TBOPUECKYIO PadoTy.
ITocemenne meHee 50 % JEKIMOHHBIX M NPAKTHUECKUX 3aHATHUH; CTYAEHT HE
3HAeT 3HAYUTEIbHON 4YacTH MaTepualla, AOIYCKAaeT CYyLICCTBEHHbIC OLIMOKU B
OTBETax Ha BOMNPOCHI;, OOJBIIMHCTBO MPEILyCMOTPEHHBIX MPOrpaMMOi 0OyueHHS
3aJaHNi HE BBINOJHEHO, KaYeCTBO WX BBIIOJIHEHHS OLIEHEHO YUCIOM 0aJuioB,
OJIM3KMM K MUHUMAaJIbHOMY.

He 3auTeno

Ilpumepnaa wikana oyeHuganua 3HAHUIL 6 Mecmogoll popme:

KoauyecTBo NpaBuJIbHbIX 0TBETOB, %o Ouenka
0-49 He 3auteno

50-65 3auTeHo

66-85 3aureHo

86-100 3aureHo

6.2.4. Onucanue mMKajJdbl U KPUTEPUEB OLEHHBAHUS [JIsi NMPOBeJEHHUS TNPOMEKYTOUHOM
aTTecrauuu B opMe 3alIMTHI KYPCOBO#i padoThI

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

Onenka
Iloporoselii ypoBeHb YrayOjaeHHbli IIpoaBMHYTHIN yPOBEHb
«2» OCBOEHHUsI YPOBEHb OCBOEHMSI OCBOEHMSI
(HeyA0BJICTBOPUTEIBLHO) «3» «4» «5»
(Y10BJIETBOPUTEJIBHO) (xopomo) (OTJMYHO)
Crynenr He  BbmonHua | CTyneHt BeIMONHMI | CTymeHT BeImoNHMN | CTymeHT BBITIOJTHIIT
KYPCOBYIO paboty B | KypCOBYIO paboty ¢ | KypcoBYyto paboty ¢ | KypCOBYIO paboty
COOTBETCTBHM C 3aJaHUEM. | CYIIECTBEHHBIMH HEKOTOPBIMHU TIOJTHOCTBIO B
He BJIaACCT OIINOKAMH. HpI/I 3aluTe HC3HAYNUTCIIbHBIMHU COOTBCTCTBUH C 3aJaHHUCM.
TEOPETHYECKUMH 3HAHUSMH | KypCOBOH paboThl | ommOKaMu u | [Ipy 3ammre KypcoBoii
M0 U3y4aeMoil TUCHUIUIMHE. | JEMOHCTPHpPYeT  Clabyio | HETOYHOCTSAMH. IIpu | paGoTbl  OEMOHCTPHpYET
Heob6xoanmbie TEOPETHYECKYIO 3alIUTe KypcoBOH pabOTHI | BBICOKYIO TEOPETHYECKYIO
MPAKTUYECKUE noArotoBky. Ilpu peuieHnn | 1EMOHCTPUPYET XOPOILIYIO | MOATOTOBKY. YcneuHo
KOMITCTEHIINU HE | 337a4, TPETYCMOTPEHHBIX | TEOPETHYECKYIO CIIPaBISIETCSl C PELICHUEM
c(hOpMHUPOBAHBI pOrpaMMOi y4eOHOH | MOATrOTOBKY. Xoporio | 3a7a4, NPesyCMOTPEHHBIX
JUCLUUIUIMHBI,  JOIYCKAeT | CHPaBJISIETCA C PELICHUEM | IIPOrpaMMOM yueOHOM
HETOYHOCTH, 3a7a4, TPEeIyCMOTPEHHBIX | AMCIMIUINHBI
CYIIIECTBEHHBIC OINOKH IPOrpaMMon yueOHO
JIICIUTITHHBI

7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
7.1. OcHOBHas JIMTEpaTypa

1. AsgepuenkoB B.M. OcHOBBI MaTeMaTHYECKOTO MOJACIUPOBAHUS TEXHUYECKUX CHUCTEM : ydeOHOE
nocobue/ B.1. ABepuenkos, B.I1. ®enopos, M.JI. Xeliden. — 3—e u3za., crepeorun. — Mocksa :
®nunra, 2021. — 271 ¢. — URL: http://biblioclub.ru/index.php?page=book&id=93344.

2. T'ymepoB A. M. Marematuyeckoe MOJAEIMPOBAHUE XUMHKO-TEXHOJIOTHUYECKUX IPOIECCOB:
Y4ebHoe mocobue. — 2-¢ u3., nepepad. — CII6.: M3garenscTBo «Jlanby, 2014. — 176 c.

3. Kyapsmos B.C. MogenupoBanue cucreM : yueOHoe nocodue/ B.C. Kynpsmos, M.B. Anekcees.
Boponex : BOpoHE)CKUI TOCyJapCTBEHHBIM YHUBEPCUTET WHKEHEPHBIX TeXHOJOruu, 2012. —
208 c. — URL: http://biblioclub.ru/index.php?page=book&id=141980.

4. Jlesuukmii W.A. Maremarndeckoe MOACIMPOBAHNWE Ta30JlMHAMUKHA M TEIUIOOOMEHa B
OpOMBIIIICHHBIX Mevax. [Ipumenenue Ansys Fluent nnst mMonenupoBaHHMs Ta30JWHAMHMKH H
termooOMeHa: npaktukym / M.A. JleBumkuii. — M.: U3a. Jlom HUTY «MUCuCy, 2019. — 272 c.

5. MaremaTndeckoe MOJeIUpOBaHue [DNEKTPOHHBINA pecypc] : yuebd. mocobue / FO. B. Ilapukos. —
CIIG. : lopH. YH-T, 2015. - 130 c. — URL:
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=set_static
_reg&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. + [omn. mMarepuansl [DJIEKTpOHHBIN 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
nporpaMmMmHoM Komruiekce ANSYS/MAGNETOSTATIC [Dnekrponnsiit pecype] : yued. 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-0UOIHOTEYHbIE CHCTeMbl, HHGOPMAIMOHHO-CIIPABOYHbIE H

NMOUCKOBBIC CUCTEMBbI

1.

Odunmansubiit  caiit komnanun ANSYS, pa3paboTumka NpPOrpaMMHOIO oOecreyeHus JUIs
WH)KESHEPHOTO 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 MoienpoBaHuu 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). — TexcT: 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
KAJII®EM Cu-Ai#i-Oc, aBTOPHU30BaHHOTO 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, aBTOPU30BaHHOTO JHUCTPUOBIOTOpPA M IICHTpPA KOMIETEHIIMH 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 KAJIPEM 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!
pa3paboTKW U MPUMEHEHUS HOBEWIINX KOMIIBIOTEPHBIX TEXHOJOTHMH B cdepe aBToMaTh3aliu
npoueccos npomeinuieHHoro ausaiiHa (CAID), koncrpyupoBanus (CAD), aHanuza, pacueToB U
cumyisiiiuu (CAE), texnonorudeckoit moarotoBku npousojactsa (CAPP u CAM) u ynpaBieHus
nanabiMu (PDM) Ha Bcex aTamnax Ku3HeHHOTro 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 (nara o6pamenus 10.05.2021). — TekcT: 31eKTPOHHBIN.
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 Okcnonenta. Odunmansueiii  cailt  Lentpa WmxenepHsix TexHonormii 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
obpamienus 10.05.2021). — TekcT: 37EKTPOHHBIH.

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, mporpamMmsl uiss 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 ONITUMH3AIHN
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
HNubopManinoHHO-U3IaTENbCKUI [IEHTP MO TE€OJOTHH M HEIPOIOIb30BaHUID MUHHCTEPCTBA
NPUPOAHBIX pecypcoB M 3konorun Poccuiickoit deneparuu - OO0 "T'EOMH®OPMMAPK"-
http://www.geoinform.ru/

WubopmannoHHO-aHATUTHYECKUH eHTp «Munepany - http://www.mineral.ru/
Kouncynbrantllntoc: CIIPaBOYHO-TIOUCKOBAsI 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 6mbnuoteka ScienceDirect: http://www.sciencedirect.com

26. Hayunas snextponHnas oubnuoreka «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 6ubmMoTeka yueOHHKOB: 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 ayIUTOPHH, UCIIOJIb3yEMbIE NTPH NMPOBEJCHUN 3aHATUH JIEKLIMOHHOTO 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 quctuIinae «bas3sl 1 OaHKU 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.

AyauTOPHUH 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. IlomeneHHs A1 CAMOCTOSITEIbHOI 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 HH(DOPMAIIMIOHHO-00pa30BaTENbHYIO 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 mrt., APM mnpenogaBarens st paboThl ¢ 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 (T 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 1800Mmx1200mMm - 1 mT., MoHoOIOK 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. LleHTp HOBBIX HHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB OO yUCHUS:

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 cTaHIust — 2 IIT., Apeib — 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., iectHua Alve —
1 .

2. llenTp HOBBIX MHPOPMAITMOHHBIX TEXHOJIOTHIA U CPEICTB O0yUCHUSI:

OcHaIEHHOCTh: CTOJ — 5 MIT., CTYyA — 2 IIT., Kpecao — 2 mT., mKad — 2 MmT., IepCOHAIbHBII
KoMiploTep — 2 wT. (pocryn k cetu «MurtepHer»), mMonurop — 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:

OcHaIEHHOCTh: CTON — 2 WIT., CTyNIba — 4 mwT., Kpecno — 1 mrt., mkad — 2 mT., IepCOHAIbHBIN
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.

[TepeueHb JHUIIEH3MOHHOTO MporpaMMHOro obecmeuerus:Microsoft Windows 7 Professional
(JTuniensuonnoe cornamenune Microsoft Open License 48358058 ot 11.04.2011)

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

AntuBupycHoe mporpammHoe obecrieuenne Kaspersky Endpoint Security (Jorosop Ne
J1810(223)-12/17 ot 11.12.17)

8.4. J/IunieH3MOHHOE MPOrpaMMHoOe o0ecrevyeHne:

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

2. Microsoft Office 2007 Standard (moroBop GeccpouHblif).

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsbiii).

4. AVEVA PRO/II Process Engineering.

5. AVEVA DYNSIM Dynamic Simulation.

6. ANSYS Mechanical, ANSYS Fluent.
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