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AHHOTAIIUA
AMCIHHUIUIMHBI (Y4eOHOT0 Kypca)
b1.B./1B.01.01 KomnboTepHoe MoJe/JIMPOBaHME B MAIIMHOCTPOCHUM

(MHIOEKC 1 HAaMMEHOBAaHNE TUCIUIDIHHEL (Y4eOHOTO Kypca))

1. Heab u 3a1a4M U3yYeHUs1 TUCUUILIUHBI (Y4e0OHOT0 Kypca)

[eas — dopmupoBaHue y CTyJEHTa KOMIETEHIIMH MOCTPOEHUS M aHaIM3a
MaTEMaTUYECKUX MOJIeNIEH MCCIIEyEMBIX U MPOEKTUPYEMBIX TEXHUUYECKUX CUCTEM H
TEXHOJIOTUYECKUX TMPOIECCOB, IMPOBEACHHUS BUPTYAIbHOIO BBIUUCIUTEIBHOTO
HKCIIEPUMEHTa Ha COBPEMEHHOM YPOBHE C HCIOJIb30BAHUEM IPOTPAMMHBIX
MPOIYKTOB MHKEHEpHOTO aHanu3a kinacca CAE.

3amaun:
1. CdopmupoBarb y CTyIdeHTa TiyOOokHe 3HaHHS B  oOJacTu
aBTOMAaTU3UPOBAHHOTO UH>KEHEPHOT O aHanu3a 0 (GYHKIHOHAIBHOM

MOJEIUPOBAHUHN TEXHUUYECKUX O0OBEKTOB U TEXHOJOTHYECKUX MPOLIECCOB.

2. CdopmupoBarh 3HaHHS O MaTEeMaTUYECKOM ammapaTe CHCTEM
UHXEHEPHOTO aHaju3a, YMEHHME MOoJA0upaTh NapaMeTpsl MaTEeMaTHYECKUX
MO/ieJIel B 3aBUCUMOCTH OT MOJIETIUPYEMOT0 OOBEKTA.

3.  OOecneyuTh  MOJIYYEHHE  CTYJIEHTaMH  IPaKTUYECKOTO  OIbITa
IPUMEHEHHUs] aBTOMaTU3UPOBAHHBIX CUCTEM MH)KeHepHoro aHanu3za CAE.

2. MecTo nucuunjinHbl (yueoHoro kypea) B crpykrype OITIOII BO

HNannas mucuurinHa (yueOHbIM Kypc) oTHocutcs K bioky 1 «ductumnianHb
(Momynn)» (BapuaTUBHAS 4acTh, TUCIUILINHBI 10 BEIOODY).

JucuuminHael, ydeOHbIE KypChbl, HA OCBOEHHUU KOTOPBIX Oasupyercsl JaHHas
nucuumuiiHa  (y4eOHbIM KypC) — TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MAaTepHUasioB;
HauepTaTeabHas TeOMETPHS;, MeXaHuKa 3;

Jucuuminabl, yaeOHbIE KYPChI, IS KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, TPHOOpETaeMbI€ B pe3yJIbTaTe U3YUEHUS TAHHOU TUCIUIUIMHBI (Y4eOHOTO
Kypca) — OJIT0OTOBKA M 3aIUTa BRITYCKHOW KBATHU(UKAIIMOHHON paboThl OakanaBpa.

3. Ilnanupyemble pe3yjbTaTbl O00y4YeHMs] MO AUCHUILUIMHE (y4eOHOMY
KYpPCY), COOTHECEeHHbl¢ ¢ IUIAHHUPYEMBIMH  pe3yJbTaTaMH  OCBOCHHS
0o0pa3oBaTeIbHOM NMPOrPaMMbI

dopmupyembie 1 IInanupyemMble pe3yabTaTbl 00yYeHHS
KOHTPOJINpyeMble
KOMIIeTEeHI[HH
- CITOCOOHOCTH 3HATh: OCHOBHBIC IMOJIOKCHHS METO1a KOHCYHBIX
UCTIOJIB30BaTh 3JIEMEHTOB, YHCJICHHBIX METOJIOB PEIICHHMS
COBPEMCHHBIC muddepeHnnansHbIX ypaBHEHUN
UHPOPMaIIMOHHBIE YMmeTs: CO3/1aBaTh CXEMHBIC MOJIEIH (c

3




TEXHOJIOTHH, COCPEIOTOUYECHHBIMY TTApaMETPaMHK) U TUCKPETHBIC MOICTTH
TIPUKJIaTHBIC (c pacmipesenEHHBIMU TTAPAMETPaMH ) TEXHHUECKUX CUCTEM
IPOrpaMMHEIC U WX DJJIEMEHTOB C WCIOJIb30BAaHUEM KOMIIBIOTEPHOH
CPEICTBA MPHU PEIICHUHN | TEXHUKH

3a1a4 Brnagerp: acmekTamm  MOCTPOCHHS  (PYHKIIMOHATBHBIX
npohecCuOHaTBLHON MaTEeMaTUYECKUX MOJIEITICH TEXHUIECKUX CHCTEM Pa3HOTO
nesrenpHocTu (OIIK-3) | ypoBHS CIIOKHOCTH U KOMIUIEKCHOCTH

- CIIOCOOHOCTD 3HaTh: OCHOBHBIE METO/IbI IOCTPOEHUS MOJIeNel 0O BEKTOB
BBITIOJTHATE PA0OTHI [0 | MAIIMHOCTPOUTEILHBIX TIPOU3BOICTB, C UCIIOJIH30BAHUEM
MOJICTTUPOBAHHIO CTaH/IapPTHBIX MTAKETOB U CPEJCTB aBTOMATU3UPOBAHHOTO
IPOAYKIIMH U OOBEKTOB | IPOEKTUPOBAHUS

MAaIIMHOCTPOUTEIBHBIX | YMETh: HCIOJIh30BaTh AJITOPUTMHUYECKOE W MPOTPaMMHOE
IIPOU3BOJICTB C oOecrieyeHne CpeACTB U CUCTEM MAIIMHOCTPOUTEIBHBIX
UCTIOJIb30BaHUEM OPOU3BOACTB TMpPU IOCTPOCHUU MOJIEIe  OOBEKTOB
CTaHJAPTHBIX [IAKETOB | MAIIMHOCTPOHUTEIBHBIX  IPOU3BOACTB,  TEXHUYECCKHUX
U CPEJICTB CUCTEM U UX DJIEMEHTOB C HCIIOIh30BAaHUEM
ABTOMATHU3UPOBAHHOTO | KOMITBIOTEPHOUN TEXHUKHU

MIPOCKTUPOBAHUS, Brnanetrs: acnektaMu TMOCTPOEHUS MoJieleld O0O0BEKTOB
PUMCHSTH MaITMHOCTPOUTEIIBHBIX ~ MPOM3BOJICTB,  TEXHHYCCKUX
aITOPUTMUIECKOC U CUCTEeM H WX  DJJEMEHTOB C  HCIIOJIb30BAaHHEM
IpOrpaMMHOE KOMIBIOTEPHON TEXHUKH

oOecrieueHue CpeJiCTB U

CUCTEM

MAaITHHOCTPOUTEILHBIX

npou3BoicTB ([TK-11);

TemaTnueckoe coaepkaHue TUCUUILIMHBI (Y4e0HOT0 Kypca)

Pa3nen, moayJib

Moapa3zaen, Tema

1. CxemHoe | 1.1. TeopeTnueckrue OCHOBBI MOJECIUPOBAHUS CHUCTEM C

MOJEIUPOBAHUE COCPEIOTOYEHHBIMHM  TapaMeTpamMu. 3HAKOMCTBO C

TEXHUYECKUX CHUCTEeM Ha | uHTepdeiicom mporpamMmMHOro  obecrmedeHusr  JUis

MaKpOypOBHE (multi- | cXeMHOT'O MOJICITMPOBAHUS

body simulation) 1.2. Tpenunr pabotel ¢ CAE-cucremoii. Beinomnenue
MOCTPOCHUSI MAaTEMaTUYECKOM MOJCIM M €€ pelleHue
YUCJIICHHBIMUA METOIaMH

2. MopemupoBanue c |2.1. Teoperudeckne  OCHOBBI  BBIUYMCIUTEILHOMN

WCITOJIb30BAaHUEM METO/A | MEXaHUKH:

KOHCYHBIX 3JICMCHTOB

- Pemienne npocThIX OJHOMEPHBIX 3a/lad METOJOM
KOHEUHBIX DJIEMEHTOB

- DJIEMEHTBI TEOPHUH YIIPYTOCTH B MATPUYHOM BUJIE

- HuclieHHOE MHTETPUPOBAHUE

- MeToapl penieHus CUCTEM JIMHEHHBIX allreOpandecKux
ypaBHEHUM, NopoxkaéHHbIE MKD

2.2. Uurepdeiic mnporpaMMHOro oOecrneueHus i




pacu€roB ¢ ucnojb3oBanuemM MKD

2.3. [loaroroBka MaTeMaTUYECKOM MOJIENH ISl pacuéra
2.4.CranoHapHbIi TEMJIOBOM aHAIU3

2.5. Ctatnueckuil KOHCTPYKIIMOHHBIN aHATu3

2.6. Ananm3 cBOOOMHBIX MEXAaHUYECKUX KOJICOAHMIA
3JICMEHTA TEXHOJOTUYECKON CHCTEMBbI (MOJalbHbBIN
aHaJIu3)

Oo0mas Tpy1oeMKOCTh TUCHUILIMHBI (YdeOHoro kypca) — 4 3ET.




4, CTpyKTypa U coiep:KaHue TUCUUILIMHBI (YueOHoro Kypca) - KoMbroTepHOe MOICIMPOBAHKE B MAIIIMHOCTPOEHUH
(HanMeHOBaHME JUCIUILINHEI (YaeOHOTO Kypca))

Kypc n3yuyenus

3

Paspeu, Ioapasaen, Tema Bubl yueGHoi padoTh HeoGxoaumbie Dopmbl Pexomennye
MOAYJb AyIUTOpPHBbIE 3aHATUS CamocTosiTesibHasA padoTa MaTepHaIbHO- TeKyliero Mas
(B yacax) TeXHHYecKHne KOHTPOJIst JIHTEpaTypa
BCero ®opMBbI IPOBeIEHUs JEKIHIA, (opMBbI OpraHu3anuu pecypcbl (\e)
5 ﬂ360paTOprlX, NMPaAaKTHYECKHX €caMOCTOSITEeJIbLHOM
é E @ E o 3aHATHIL, METOAbI 00yueHus, % pa6oThI
g g g % L3  peanusyiomue NpHMEHseMYI0 E
g i E = £°|  006pa3oBaTebHYI0 TEXHOJIOTHIO 2
1. CxemHoOE 1.1.Teopetndeck 1 Jlexmust ¢ mpuMeHEeHUueM 9 | Koncynbranus; 1
MOJIETUPOBaHHE 1€ OCHOBBI MyJIbTHUMEIHA-CPECTB CamocrosTenpHas
TEXHUIECKHUX MOJICITUPOBAHUS JIEMOHCTpAINN pabota
cUCTEM Ha CHUCTEM C KOMIBIOTEPHOM
MaKpOypOBHE COCPEIOTOYCHHEI KJlacce
(multi-body MU HCIIOJIb30BaHUEM
simulation) napaMeTpamH. aKaJIEMUIECKUX
3HaKOMCTBO C Bepcuit
uHTEpdeiicoMm MIPOTPaMMHOTO
MPOrPaMMHOTO obecreyeHust
obecrieyeHus
JUTSL CXEMHOTO
MOJICITUPOBAHS
1.2. TpeHuHr 1 Jlexmmst ¢ mpUMEHEHUEM 10 | Koncynbprammus; 1
pabotsr ¢ CAE- MYJIBTUMEANA-CPENICTB CamocrosrenpHas
CUCTEMOM. JIEMOHCTpAIHN pabota B
Brmonnaenue KOMIBIOTEPHOM
npuMepa KJiacce ¢
HOCTPOECHHUS HCIIOJIb30BaHHEM
MareMaTH4ecKoil aKaJleMIIeCKUX
MOJIEJIN U Bepcuil
pemieHne MIPOrPaMMHOTO
YUCIICHHBIMH obecrieueHus
METOJIaMU
1.3. 1 [IpakTudeckne 3aHATHS B 10 | Koncynpranus; KomnbroTepHsIit Brmonae 1,2
Ipaktrueckas KOMITBIOTEPHOM KJIacce ¢ CamocrosTenpHas kiacc (1 mammHa Ha | HUE H
pabora. HCTIONE30BaHUEM pabota B Ka)JIOTO CTYJCHTA), 3ammra
IToctpoenue aKaJIeMMYECKUX BepCHd KOMITBIOTEPHOM MOPTAaTHBHBIN oTuéra o
MaTeMaTHYecKoi POrPaMMHOTO KJiacce ¢ KOMIIBIOTED, NpaKkTH4e
MOJIeTH 00BEKTa obecrieueHust HCIIOJIb30BAaHHEM aKaJieMH4ecKas CKOH
aKaJIeMUYECKUX Bepcust pabore




BepcHit HCIOJIb3YEMOTO
TIPOTPaMMHOTO MIPOrpaMMHOTO
obecrieueHNs obecrieueHus
(SimulationX,
MATLAB, PRADIS
YTH p.)
2. 2.1. Jlexuus ¢ npuMeHeHueM 4 Koncynbranus; 1
MopenupoBanue ¢ | Teopernueckue MyJIbTUMEIHA-CPEICTB CamocrosTenpHas
WCTIONIE30BaHUEM | OCHOBEI JIEMOHCTpAIAN pabora B
METOJ[a KOHEYHBIX | BBIYHUCIUTEIHHO KOMIBIOTEPHOM
JIIEMEHTOB i MEXaHUKH: KJ1acce ¢
- Pemenue HCIIOJIb30BAHUEM
MPOCTBIX aKaJAeMUYeCKHUX
OIJHOMEPHBIX BEpCUil
3a/1a4 METOI0M MIPOTPaMMHOTO
KOHCYHBIX obecriedeHUs
2JIEMEHTOB
- DJeMEeHTHI
TEOpHUH
YOPYTOCTH B
MaTPUIHOM BUC
- UucnenHoe
HHTETPUPOBAHHE
- Metonpbl
pemIeHus CUCTEM
JIMHEWHBIX
anreOpandecKux
YpaBHEHUH,
MTOPOKAEHHBIE
MKD
2.2. UnTepdeiic Jlexmust ¢ mpUMeHEHUEM 19 | KoHncynprauus; 3
MIPOTPaAMMHOTO MYJIBTHMEIHA-CPEICTB CamocrosTenpHas
obecrieueHus JIEMOHCTpaluu pabora B
JUIsl pac4€TOB C KOMIIBIOTEPHOM
HCIIOJIB30BaHIEM KJ1acce ¢
MK3 HCTIOJIb30BAHUEM
aKaJeMUYECKHUX
Bepcuil
MIPOrpaMMHOTO
obecrieyeHus
2.3. IloaroroBka IIpakTuyeckue 3aHATUS B 19 | Koncynbrauus; KomnbrotepHslit Brinonne 1,2
MaTeMaTHYECKOU KOMIIBIOTEPHOM KJIacce C CamocrosTensHas knacc (1 mammHa Ha HUE U
MOJIeNU st UCTIOJIb30BaHUEM pabora B KaX/I0TO CTYJCHTA), 3aIuTa




pacuéra aKaJleMUIECKUX BEPCHI KOMITIOTEPHOM MyJIbTHMEANA- otuéra o
MPOTPaMMHOTO KJiacce ¢ HPOEKTOP, MpaKkTH4e
obecrieueHus UCIOIb30BaHHEM HOPTaTUBHBIH CKOM

aKaJIEMIIECKUX KOMITBIOTEp,  3KpaH, pabore
Bepcuil akageMuJecKas
HPOTPaMMHOTO Bepcust
obecrieueHNs HCIIONB3YEMOTO
MIPOTPaMMHOTO
obecricueHus

2.4.CranmoHapH [IpakTudeckne 3aHATHS B 19 | Koncynprarmmus; KomnbroTepHsIit Brmonae 1,2

BIN TETJIOBOH KOMITBIOTEPHOM KJIacce C CamocrosTensHas knacc (1 mammHa Ha | HUE U

aHaIH3 HCTIONIb30BaHUEM pabora B KaXJIOTO CTYJCHTA), 3aIuTa
aKaaAeMHUYCCKUX Bepcnﬁ KOMIIBIOTCPHOM MYyJIbTUMEANA~ oTuéTa 0
MPOTPaMMHOTO KJiacce ¢ TIPOEKTOP, MpaKTH4e
obecrieueHus HCTIONI30BAaHIEM TIOPTATHBHBIN CKOH

aKaJIeMIIECKUX KOMITBIOTEp, 3KpaH, | pabote
BEpCUi aKa/leMHIecKas
MIPOTPaMMHOTO Bepcus
obecrieueHus UCIIOJIb3YEMOTO
MIPOrpaMMHOI0
obecrieyeHUs

2.5. [IpakTudeckue 3aHATHS B 19 | Koncynpramus; KomnproTepHsIit Brmonae 1,2

Craruueckuii KOMITBIOTEPHOM KJ1acce C CamocrositenpHast kiacc (1 MammHa HAa | HUE U

KOHCTPYKIIMOHH UCIIOJIb30BaHUEM pabora B KaXJIOTO CTYJICHTa), 3aIunTa

BIi aHAJTN3 aKa/IeMMYECKUX BEpCHH KOMITBIOTEPHOM MyJIbTUME/IHA- oT4éra o
MPOrpaMMHOTO KJ1acce ¢ HPOEKTOP, MpaKkTH4e
obecrieyeHus UCIIOJIb30BAHUEM NOPTaTUBHBIN CKOH

aKaJIeMUIEeCKIX KOMIIBIOTEp, 9KpaH, | pabote
BepcHUi aKaJleMHIecKas
MIPOTPaMMHOTO Bepcust
obecrieueHus HCIIONIB3yEMOT0
MIPOrpaMMHOI0
obecriedeHns

2.6. Ananu3 [IpakTudeckne 3aHATHS B 19 | KoHncynbranus; KomnbroTepHsIit Brmonae 1,2

CBOOOIHBIX KOMIIBIOTEPHOM KJI1acce ¢ CamocrosTenbpHas kiacc (1 mamuHa Ha HUE U

MEXaHHYECKUX WCTIOJIb30BaHUEM pabota B Ka)XJI0TO CTYyJICHTA), 3amuTa

KoneGaHni aKaJIeMMYECKUX BepCHH KOMITBIOTEPHOM MyJIbTUME/ 1A~ oTuéra o

JJIeMeHTa MPOTrPaMMHOTO KJiacce ¢ TIPOEKTOP, MpaKTH4e

TEXHOJIOTHYECKO obecrieueHns HCIIOJIb30BAHUEM NOPTaTUBHBIN CKOH

# cucTeMbl aKaJIEMUIECKUX KOMIIBIOTEp, 3KpaH, | pabore

(MoanbHbII BepcHit aKajieMmuiecKas

aHam3) MPOTPAMMHOTO Bepcus




obecrieueHus

HCII0JIB3YEMOT0
MPOTrPaMMHOTO
obecrieueHus

Kontpons

HToro:

12

128




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTAlMU

DopMBbI TEKYIIET0 KOHTPOJISI

YcaoBus gomycka

Kpurepuu u HOpMbI OLIEHKHU

Brimonnenue u 3ammra oT4éTa
0 MPAKTUYECKOU paboTe

Breimonnenue
COOTBETCTBYIOLIEH
MPaKTHYECKON pabOThI U
HaJIM4YHe OTYETA O
MIPOJICIAaHHOM paboTe B
peKoMeHIyeMoit hopme

PaboTh! onieHMBarOTCS 110 OMHAPHOM crucTeMe (oTpaboTaHa/ He
oTpaboTaHa).
Kpurepuu ouenku:
® TI0JIHOTA ¥ TOYHOCTDH BBITTOJIHEHHSI TPAKTUYECKOMN
paboTHI;
® COOTBETCTBHE BBINOJIHEHHOU PAOOTHI BEIIAHHOMY
3a/IaHHIO;
e Cc(hopMHUPOBAHHOCTH HABBHIKOB PA0OTHI C
MpOrpaMMHBIM O00ecTieueHUEM (OLICHUBAETCS TIPU
TIOMOIIY BBITIOJIHEHUS MaruCTPaHTOM aHAJIOTHIHOTO
TECTOBOTO 33J]aHUs B IPUCYTCTBUU MPEIIOAaBaTEI B
uHTep(derice NCIOIB3yeMOro MPOrPaMMHOTO
obecrieueHus)

dopma npoBeaeHUs

YcaoBus nonmycka

Kpurepuu u HOpMBbI OLIEHKH

MPOMEKYTOYHOM
arrecTauum
3au€éT 1O TeopeTudecKkoMmy | BrimonmHeHue BCEX «3aYTEHO» [loHnMaHue MarucTpaHToOM MaTepHuana
MaTepUaly TUCUUILIINHBI IPEAYCMOTPEHHBIX Kypca:
IPaKTHUYECKUX paboT cC ® MarucCTpPaHT I'PaMOTHO, c
OLIEHKOHM «0TpaboTaHa ITOHUMAHUEM, OTBEYaeT Ha
BOIIPOCBI 10  TEOPETUYECKOMY
MaTrepually, OpHUEHTHpPYETCd B
TEPMHUHOJIOTHH Kypca,
OPUEHTUPYETCSI B  CIIPABOYHBIX
Marepuantax
«HE 3a4TEHO» HenocraroyHoe NOHMMaHHE MaTepuana
Kypca:

10




® MArucCTpaHT TEPACTCA B

TCPMHUHOJIOTHHN Kypca, HC
OPUCHTUPYCTCA B OCHOBHBIX
IIOHATHAX, 3aTpYyAHACTCA Ipu
OTBCTC Ha BOIIPOCBI, HC MOKCT
BCCTH I‘paMOTHBIﬁ Auajaor I10
3aJadamM 141 HpO6JI€MaM,
paccMaTpruBaCMbIM B IV CHUITIINHC

11




6. Kpurepun u HOPMBbI OLIEHKHU KYPCOBBIX PadoT (IPOEKTOB)

OTCYTCTBYIOT 110 y4eOHOMY ILJIaHy

7. IlpumepHasi TeMaTHMKAa NHUCBMEHHBIX pPadoT (KypcoBbIX, pedeparTos,
KOHTPOJIbHBIX, pac4eTHO-rpauYecKux u aAp.)

Pegepar. Ilepeyenn Tem:

Tema 1. [IyTu noBeIlIEHUS KaueCTBA U TPOU3BOAUTEILHOCTH MPOEKTUPOBAHUS HA
OCHOBE UCIOIb30BaHus OBM

Tema 2. CAIIP xak 00BEKT MPOESKTUPOBAHUS

Tema 3. CoctaB u ctpykrypa CAIIP

Tema 4. Bunaer o0ecrieuenuss CAIIP

Tema 5. Texuuueckoe obecnieuenne CAIIP

Tema 6. [Iporpammuoe obecnieuenue CAIIP

Tema 7. CAIIP B KOMIIBIOTEPHO — MHTETPUPOBAHHOM NPOU3BOACTBE
Tema 8. CucteMHOE IPOCKTUPOBAHUE U CTPATETUU MPOEKTUPOBAHUS
TEXHOJIOTUYECKUX MPOLIECCOB

Tema 9. CHUCTEMHOE MPOCKTUPOBAHUE TEXHOJOTHUECKUX MPOLIECCOB
Tema 10. CTpaTeruu npoeKTUPOBAHUS TEXHOJIOTUUECKUX MPOLIECCOB
Tema 11. TaGauuHbIe MOJIETH

Tema 12. CeTeBble MOAETH

Tema 13. [lepecTaHOBOUYHBIE MOJEITHN

Tema 14. Tunossie pemieHns B CAIIP TexHOIOrnYecKuX Npoueccos
Tema 15. Buabl TUTIOBBIX peLICHUHN

Tema 16. TunoBbie TEXHOJOTHUECKUE MTPOLIECCHI

Tema 17. [ pynnoBbie TEXHOJIOTHYECKUE MPOLIECCHI

Tema 18. MeToauKku aBTOMAaTU3UPOBAHHOTO MPOSKTUPOBAHUS TEXHOJIOTUUECKUX
IIPOLIECCOB

Tema 19. Metoa npssMoro npoeKTUPOBaHUSA

Tema 20. Meton ananuza

Tema 21.Meton cunte3a B CAIIP TexHonornueckux npoueccon

Tema 22.CunTe3 MapuipyToB 00pabOTKH MOBEPXHOCTEH

Tema 23.CuHTE3 NPUHIUITHAIBHON CXE€MbI TEXHOJIOTHUYECKOTO Mpoliecca
Tema 24.Cunte3 mapuipyta oOpabOTKH JeTanu

Tema 25.CunTe3 cocTaBa U CTPYKTYpPbI Ollepalinii

Tema 26./lopaboTka TEXHOJIOTHYECKOTO MpoIiecca U ohopmiIeHHE TOKyMEHTaIlUN
Tema 27.0nTumnsanusa texaonorndeckux npouecco B CAIIP TII
Tema 28.Ctpykrypnas ontumuzanus T11

Tema 29.1IpennpoekTHasi ONTUMHU3AIKMS MOJICTH 00bEKTa

Tema 30.011cHOYHBIC MATPHIIBI

Tema 31.Madbopmarimonnbiii GoHI U ero opranu3anus Ha DBM

Tema 32.01H0CTOpOHHNE TAOIUIIBI (MATPHUIIBI) PEIICHUN

Tema 33./[ByxcTopoHHUE TabIUIIBI (MATPHUIIBI) pELICHUHN



Tema 34.AnropurmMuyeckue TaOIUIbI PEIICHUI

Tema 35.Tabnuibl (MaTPHUIBI) COOTBETCTBUI

Tema 36.JIornueckue TabauIBl (MAaTPULIBI) COOTBETCTBUIN

Tema 37.0cHOBHBIE TPEOOBAHUS, IPEABABISIEMbIE K Oa3aM JTaHHBIX

Tema 38.0OcHOBHBIE OHATHUS U OCHOBBI IPOEKTUPOBAHUS 0a3 JaHHBIX

Tema 39.JIunrsuctuueckoe odecneuenne CAIIP TexHOI0rnueckux nporeccon
Tema 40.53bIK1 IPOEKTUPOBaHMSI, IOCTPOCHHBIE HA 0a3e KilacCU(pUKALUU

Tema 41.53bIK1 U151 1MATOTOBOTO MPOEKTUPOBAHUS TEXHOJIOTMUYECKUX MPOLIECCOB
Tema 42.513bIk1 00BEKTHO-OPUEHTUPOBAHHOI'O MOJIETTUPOBAHUS

8. Bompocel K 3aueTy

B uém 3axmrouaercs metox HerotoHa?

B uém 3akmouaercs meron ltepmepa?

Buasr ooecrieuenust CAE-cucrem

['panuentHsie MeTonbl pemenuss CJIAY.

Hrepaunonnsie MeTobl pemienns CJIAY.

Kakum 00pa3zom ocyiecTBisieTcs pazoueHne KOHCTPYKIIMU Ha KOHEUHbIE

AIIEMEHTHI?

7. KakoBbl OCHOBHBIE XapaKTEPUCTUKU MaTepuanga, HEOOXOJUMbIE TMpH
JMHEWHOM CTaTUYECKOM pacuére?

8. Krnaccudukais KOHEYHBIX SJIEMEHTOB, IPUMEPHI.

9. MeTtoa KOHEUHBIX 3JIEMEHTOB B (DOpME METO/Ia TIEPEMEIICHHM.

10.MeTonbl AuckpeTH3aunu (QyHKIHM.

11. MKD B popme meTona cul.

12.Ha3zoBute oOmMH MOPSAOK CTATUYECKOTO JIMHEWHOIO MPOYHOCTHOIO
pacd€ra KOHCTPYKLIHH.

13. OcHoBusble ¢pynknuu CAE-cucrem

14. OcoOeHHOCTH 3ajaH1s KOHTAKTOB B MOJQJIBHOM aHAJIN3E.

15.1Tonssitue CAE-cuctemMbl

16.IlocmemoBaTenbHOCTh  MOJAIbHOTO aHanmu3a npu  nomormm  ANSYS
Workbench.

17.Pe3ynbpTaThl  CTaTMYECKOTO pacyéTa HaNpsKEHHO-Ie(HOPMUPOBAHHOTO
COCTOSIHUSL.

18. Pemienue cucteM JIMHEMHBIX alireOpandyecKux ypaBHEeHHM MeToaoM [aycca

19.Pemenue CJIAY MmeTonom XO0JIEKOTO.

20.CpoiicTBa Marepuajla IpU  CTaTUYECKOM  pacu€re  HalpsKEHHO-
ne(opMHUPOBAHHOTO COCTOSTHUS.

21.CoctaB CAE-cuctem Kak CUCTEM aBTOMATHU3UPOBAHHOTO MTPOSKTUPOBAHUS

22.Uto w3 ceb0s TpEeACTaBIACT MOJEIb MEXaHWYECKOM CHCTEMBI C
COCpPEIOTOYEHHBIMU TTapaMeTpaMu?

23.UT0 Takoe KBaJApaTHYHBIH KOHEYHBIH »3jeMeHT? B uéMm orauume or
JMHEUHOTO?

24. Y10 Takoe MaTeMaTH4eCKasi MOJI€JIb CUCTEMBI?

25.Y10 Takoe MaTpuila KECTKOCTH 3a1a4n?

SoabkwnE
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26.YT0 Takoe MaTpula KECTKOCTH CUCTEMBI?
27.410 Takoe mocTipoueccop?
28.Yto Takoe mpermnporueccop?
29.Yt1o Takoe pemarenn?

arTecTaluu 00y4arouuXxcsi Mo JAMCHUIJIMHE

9.1. lacnopT (poHAA OLIEHOUYHBIX CPEJICTB

9. ®oHA OUEHOYHBIX CPEIACTB /Jsi TNPOBEAEHUSI NPOMEKYTOUHOM

Ne i/

KonTposmpyembie pa3aeibl
(TeMBbl) TUCHUTITHHBI

Kon
KOHTPOJIMPYeMOii
KOMIIETeHIIMH (HJIH
ee YacTH)

HaumenoBanue
OLIEHOYHOI0 cpeacTBa !

Teopernueckre OCHOBBI
MOJICITUPOBAHUS CUCTEM C
COCPEIOTOYECHHBIMU
napameTpamMu. 3HaKOMCTBO
c uHTepdeiicom
IPOTrPaMMHOTO
obecrieueHust J1st
CXEMHOT'0 MOJICITUPOBAHMUS

OIIK-3

Pedepar

Tpenunr padotsl ¢ CAE-
cucTeMoi. BeimonHenue
MMOCTPOCHUS
MaTeMaTHYECKOM MOJICIHU
U €€ PEIICHUE
YHCJICHHBIMU METOJaMU

OIIK-3

Pedepar

TeopeTnueckre OCHOBBI
BBIUMCIUTEIBHON
MEXaHUKH

HuTepdeiic
MPOTrPaMMHOTO
oOecrieueHus s
pacy€ToB ¢
ncnoab3oBannem MKD

OIIK-3

Pedepar

CuioBbI€ TIPUBOIBI
TEXHOJIOTHUYECKOHN
OCHACTKM cTaHkoB ¢ YIIVY

[1K-11

Oruer 110
PaKTUIECKON paboTe
«ABTOMAaTH3aINI
pa3paboTKu
TEXHOJIOTHYSCKUX
MPOIIECCOB
M3TOTOBJICHUS

! Pexomentyempblii IepedeHn OIIEHOUHBIX CPEJICTB MPEJACTABIIEH Ha caiite YMY
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U3JICITAN)

CraunroHapHbIN TEMIOBOU
aHaJIn3

CraTtudueckuit
KOHCTPYKITMOHHBINA aHATN3
Ananus cBOOOIHBEIX
MEXaHHUYECKHUX KOJIecOaHUN
3JIEMEHTA
TEXHOJOTMYECKOM
cucTeMbl (MOJAIbHBIN
aHaJu3)

[1K-11

OTueT no
MpaKkTHYECKON paboTe
«ABTOMAaTHU3AIIUI
pa3paboTKu
TEXHOJIOTHYECKUX
MIPOIIECCOB
M3TrOTOBJICHUS

U3 0CITUIN

9.2. TunoBbIe KOHTPOJIbHBIE 3a/]aHUSl WJIN HHbIE MATEPUAJIbI, HEOOXOAUMbIE
JJISl OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMupoBaHHUs KOMIIETEHIUI B Mpoiecce
0CBOCHHUSA 00Pa30BaATEJbHON MPOrPAMMBI

" KOMIUICKT 3ananm‘i AJIA IPAKTHYECCKHUX paﬁoT

Tema: «KABrOMaTH3auMs Ppa3pad0TKU TEXHOJOTHYECKUX MPOLECCOB
H3rO0TOBJIEHUS U3AEJIHIT»
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| - HNI/O

RIOKT.

€

945H7

55

Puc. 4.10.

ﬂTsLTﬁ

Jlsyxcrynenuaruil UHAHHAPHIECKKT peayKToy

o6uyHoM peayktope. [lpn pacuere npuMHMaioT,
41O KaW/as NOJOBHHA PA3ABOEHHON Naphi Nepeadet

y H, 0o il K peayxTopy.
Kos)pHUHKEHT WHPHHE KaXIOH W3 N0JOBHI py=
=0,7..

)
KOHCTPYKUHIO. KO/IEC WeBPOHHOI Napsl NpHiK-
MaloT B 3aBHCHMOCTH OT CNocoba Hape3atis 3yOben

(em. ra. 3).

Yrobu ofecnewiTs OAIN{aKoBoe Harpysxetye no-
1ywesp H TOJIOBHH P it KocosyGoil
napu, ABa Baja PeAYKTOPa — ObICTPOXOAHBIA M -
NPOMEYTOUHBI HAH GLICTPOXOAHWA W THXOXOA-
uwit — Jeaatot naapaonmMy. [Ins 9Toro KX olbi-,
110 yCTanapanpaloT Ha POSNHKOBLIX nomuunuukax

¢ KOPOTKMMH UMAMHADHWECKHMH PONHKaMH Ges’ -

ynopusix GyproB Ha OAUOM H3 Kojel. Yro6ul npe-

25



Bapuant 22

T—

20020, 300%0,15 45002
10
280 _,_ 280 ) A i
] E Gl m i
H it 7
- H ;
Womb.041 =
M | e m2sps
Modusurmur 7514 Nodwanmu 7520 R l Moduunnax 7230
Y
s I
© @ @ © © - &
2 ; 2z, *
& 7| X omonyss 2, | @
8057 g
A = N
Z; | Ll
A Z i
e 2 120 o5ty ~ 19907 70 1) o
g \* [T
SERR® o o > ®
g B55L0/k6 \_B70L0/K6 8100L0/ks

==

1. Mowwocms wa muxaxodnon Bany, kBm .
2 KpymAwua. roHenm Ha. muxoxodHon Au:y m-n. Z!Z

Liacmma Spawenus duicmpaxadnozo Bana,mun” . 1500
Ilepedamowoe wueno:
oduee . . vs AN T
deicmpoxodnod anyrmm RR Dy it v
npareny: cmynend . 45
Muxoxodnod cmyneny TSR
5.Naparmempy: sydyamsex Konec:
7222 m=3 x=0 p= 19043
=M mp =3 x=-029 p= B3
m=4 x=0 B = 19°43"
mp=4  x=0 =193
m=6 x=0  p=1W
my=6 x=0  f=19%
Pedyxmap Jucm
mpexcmynenyamsld 162

3y6HaTHIX H Hep!

peAyKTOpOB

155

peryxtopa

AyxTOp

#3056 ——
L -

Pro

050/ 35 | i
T I

100147 & e Lld

o
P = 24IK6.

$20

Prc. 4.14. Kounoxosxa NOAWHKNHKXOBOTO y3Aa cOOCHOrO

Puc. 4.15. Llunupu-:ecnun AsyxcTynenuaru@ coocnuft pe-

! Bouw

5

(%

eLre TPl
Ervy g2
we S pay

3 Bou -
Yy Bow Teaomm

26



Bapuant 24

6 sucm 159
B 46HT
325 =
63£0,035 8020035 100 + 0,045 103
@4THT/L0 52540 8300]ms @ 90H7/L0.
mé
a
s
7]
820 2%
g s %
; N
H7
on Fm
R
S S
S I
S
<
B46HT
8 52H7/L0 262 H7/L0 B55L0/K6
' >
Padoyee nonomenue pedyxmopa
fA muem 159
@ 230 HT
Lo et

Pedykmop U3K®@~100

Mlucm
158

0H7/pé

@ 7217

0H7/pb

27



1940

Bapuant 26

500

- 500 —

——t G220 Tpt=—

650

b J20 —

ononp
' T
2
- AT Tx 3
l ® 2 : !
= S ey 5 i o
@ — =t W0Hn
s N | 130Ny
2
42907 b -
L. ——— - e 1 esTT——
ad
> . v220f, .
-
c ﬂ T = 3 0s, o 7
: @ ) Nl
SN0, o20¢,

sy6uaThiX K lep i

s
E 1
i I|- £z
o
40 80 I =X
f =y
# S0K7/al]. v 110H7aN o
- o - s T j
@ T sdixt. /=2
2,
< ‘
I : i
| it 7
Hl
e ‘
NeaH? @ e -
@ ‘ P
o7/t § . (5 o
8
94056
3

234

Xeopasmepucmuxa pedy

Ocwobuse =
noxazameru L

Modyns noprasswsiG 8w
Wucho 2ybsel wecmepnu

Yacno aybsed xoneca

Yzo0i waxnona 3ybsed
Nepedamounve wucno cmynenu ~
Nepedamounce vucno pedysmopa
8ec pedyxmopa 6 e

06der Jasubaeroro macsa 61

Duc. i3 Pedyxmop u

28



Bapuant 28

U o N l o o
i \WW § 1
4 . %
20030, 300£0,15 450102 ; € %
3 R
280 280 ) 20 1 20 : 500
| ik B m =l U
;-EL% i i H : L ———
10omb.9 41 7
M | e m2sps
Modusurmur 7514 foduwunmu 7520 R l Moduunnax 7230
- 1. Mowwocms wa muxaxodnan Bany,
§ i:gyfmmwnm Ha_ muxoxo i'z:mny mr ,’z%
rcmema (CHUR MUN
$ $ $ Q 6 $ $ 4. Mepedamovnoe wutno: Al e
2z . 2 * docmpocodnod crgnina s+ o s 52
it - . 2 45
& 8022 i Pl B170KY/56 o MurOXOOHOG Cynens . . . . . 49
| 56 N ilhpumw .yydvam Konec:
5 % F & 3 ox=0  p=1
® = i |20 : "-pw.g 8270 17) b i, -;’; : z :_ gm :: g:;'
4 212579 d =1 mp=4 x=0 p=19°43
s = = =
2150 =05 m=6 x=0  p=1%
5O\CEERO & SE [ w-w me-6 x=0 p=pus
R '
sl || \eswns \ emo/xs B100L0/k6
1 Pedyxmap Jucm
mpexcmynenyamold 162
BapuanT 29
Ly 6 5 9 : 5

iy ﬁf[[ [ A [ Ees.

f I/![[ 1 T ,n‘/]

Dk Y %
O /’?“‘ O B 4546 & R

|

|

[ ] ’Jﬁ’fﬁ%‘ K !

$i J* &@é A%Fv }

%
|
|
|

r——-!-——\

| | ;
i ,

1 [
NN gon B

N\
D
R

16
185
205

\\&%@m NiEDi . =

\ﬁ'




Bapuanr 30

A =
nucm228 l ¥
Z 7

2]
73

6

N
#
a8

D-6x32x36

H7
Lo

Lo
Kb

P25K6
|
L
990
P50

e
, %
s
= T i 75 S Mamepuan 3ybvamoix Konec—cmans JOXIC
@ = mbepdocms 30...35HAC,
z = = == : B == =
s

ﬁedy/lrimap Bonrobou Slucm
I 65 200 | ¢ 36onvbenmHsim 227
A npogunem 3ybveld

1. Heanb 3ansaTHsA: GOpMUPOBAHUE MPAKTUUECKUX HABBIKOB co3aanust CAD-
MOJIeNIY U3JIeTusl Ha 06a3e pa3IMYHbIX BAPUAHTOB MOJICITUPOBAHMUS.

2. AJITOPUTM BBINOJIHEHHSI MPAKTHYECKOI0 3a1aHus

1. BeiOpars uzgenue no BapuaHTy.

2. Cozmate CAD-momens usnenus Ha 6a3e ornepalyy BRITATHBAHUS
3. Coznate CAD-monens uzaenus Ha 6a3e onepanuii BpaieHus: U
MPOTATUBAHUS 110 CEUCHUSIM

4. Cozpate CAD-MoO€emb U3/1e1si Ha OCHOBE TOBEPXHOCTHOTO
MO/ICJTUPOBAHUS

5. Coznate CAD-monens uznenus Ha 6a3e crpareruit 3D cMeleHus.
[IpencraBuTh pe3ynbTaThl MOJICIUPOBAHMUSL.

3. Oxunaemsplii (e) pesyabrat (b1): CAD-Moaenu uznenuii B COOTBETCTBUH C
BBIJJAaHHBIM BapHAHTOM 3aJIaHHSI.

IIpoueaypa oueHuBaHus
[IpoBepka COOTBETCTBHUS PE3YyJIbTATOB MPAKTUUECKON pabOThI 0KUTAEMOMY
pe3yJbTaTy B COOTBETCTBUU C KPUTEPUSIMHU OICHKH.

Kpurepuu onenkmu:

- OCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIIN ITPAKTUYCCKHC pa60T51
BBITIIOJTHEHBI B ITIOJTHOM 00BEME B COOTBETCTBHHU C 3alaHUEM, HC COACPIKUT
CCPBE3HLBIX OImMOOK 1 OTKJIOHCHHﬁ;
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- OIICHKA «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN ITPAKTHUYCCKHC pa6OTBI
BBIIIOJIHCHBI HC B ITIOJIHOM O6’I)CMC, HC COOTBCTCTBYCT 3alaHUIO, COACPIKHUT
CCPBC3HELIC OIIMOKU M OTKJIOHCHHS.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Hns  sddexTuBHOrO  HM3ydeHUs — AWCHMIUIMHBI U pealld3aluu
KOMIIETEHTHOCTHOIO TMOAXOAAa MPEAYCMOTPEHO IIMPOKOE HCIOJIb30BAHHE B
y4eOHOM TIpoliecce aKTHUBHBIX W WHTEPAKTUBHBIX (OPM MPOBEACHHS 3aHATUN
(ceMMHapoB B JIMAJOTOBOM pEXHUME, ITUCKYCCHUM, B TOM UYHCIE TPYMIOBBIX,
pe3ynbTaToOB pabOThl CTYACHUECKUX HCCIENI0BATENbCKUX TPYIMI, B COYETAHUU C
BHEAyIUTOPHOM  paboToii ¢  wenpt0o  (QOpMHpPOBAaHUS U Pa3BUTHUA
npo(ecCHOHANBHBIX HAaBBIKOB oOywaromuxcs. llpu peanuzanuu AUCUMILIUHBI
UCIIOJIB3YIOTCS ClIEyIoIne 00pa3oBaTeNIbHbIE TEXHOJIOTUU:

Pazoen 1 «Cxemnoe mooenuposanue mexXHUYECKUX cucmem Ha
MAKpOypoeHe»- TEXHOJOTHsS KOHTEKCTHOro oOydeHus. lIpeamonaraer cucremy
TUJAKTHYECKUX (POpM, METOJIOB U CPEICTB, HANpaBJICHHAs HAa MOJICIUPOBAHUE
cojiepkanue Oynyuied npodeccCuoHanbHON JAEATeIbHOCTH CrienuaiucTa. MeToabl
oOy4eHHUs TMpeanoiaraloT aHajau3 KOHKPETHOTO KOMITBIOTEPHOTO MOJCIUPOBAHUS
TEXHUYECKUX CUCTEM

Pazoen 2 «Mooenuposanue ¢ UCROIb306AHUEM MEMO0A KOHEYHBIX
971IeMEHmMO6»- TEXHOJOTUS KOHTEKCTHOro oOydeHus. IIpenmonaraer cucremy
TUIAKTHICCKUX (POpM, METOJIOB M CPEJICTB, HAmNpaBJCHHAsS HAa MOJCIUPOBAHHE
cojiepkanue Oynymied nmpodecCuoHaNbHOM JIEATeIBHOCTH CIeluanrucTa. MeTo sl
oOy4eHHUs TPEaNoNararoT aHajau3 KOHKPETHOTO KOMITBIOTEPHOT'O MOJCIMPOBAHUS
TEXHUYECKUX CUCTEM, HH(POPMAITMOHHOE MOJICTIUPOBAHHE.
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11. YueOHO-MeTOAUYECKOE O0ecTIeueHHe U CHUIIMHBI (Y4eOHOro Kypca)

11.1. Ob6s13aTesibHAS JTUTEPATYPA

n/n

bubanorpaduyeckoe onucanue

Tun (yueOHuK, yueOHOE
nocooue, yueoOHo-
MeToan4YecKoe nmocooue,
NPAKTHKYM, Ap.)

KoaundecTBo
B
ouodImnoTeKe

boes B. JI. Kowmmberorepnoe
MOJEIUPOBAaHUE  [DNEKTPOHHBIN
pecypc] : [kypc aexuwmit] / B. JI.
boes, P. I1. Ceimuenko. - 2-¢ u3gm,.,
ucnp. - Mocksa : UHTYUT, 2016.
- 526 c. : L.

KypC JEKIUN

SBC
"IPRbooks"

Bacekun K. . Kommberoreproe
MOJICJIUPOBAHUE PEXYIIEro
MHCTPYMEHTA [ DJIEKTPOHHBIN
pecypc] : 3JEKTpPOH. yueO.-METO/I.
nocoomne / K. 5. Baceknn ; TT'Y ;
WH-T MammHOCTpoeHus ; Kad.
"OOGopynoBaHuE U TEXHOJOTUU
MAILIMHOCTPOMUT. np-Ba'". -
Tompsartu : TI'Y, 2015. - 81 c. :
ui. - bubmmorp.: c. 80-81. - ISBN
978-5-8259-0910-3.

ydeOHoe rocobue

Penosuropu
nTry

['ymepoB A. M. Maremarnueckoe
MOJICTTUPOBAHHE XUMHUKO-
TEXHOJIOTHUECKUX MPOIIECCOB
[OnexkTpoHHBIN pecypc] : yueO.
nocodbue / A. M. I'ymepos. - Uzn.
2-e, nepepad. - Cankr-IlerepOypr
. Jlamp, 2014. - 176 c. : wil. -
(YuebHuku JUTS BY30B.

CnenumanpHasg  JudTeparypa). -
ISBN 978-5-8114-1533-5.

ydeOHoe rocodue

9BbC

”HaHI)"

COI'JTACOBAHO

JupexTop HayyHOU OUOIMOTEKN

« »

A.M. AcaeBa

20 1.

MII

(noonucy) (H.0. Pamunus)
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11.2.

JlonoJIHUTeIbHAS JINTEpaTypa M Yy4deOHble MaTepuajabl (ayauo-,

BH/1€0TI0COOMS U JIP.)

No bubnuorpaduueckoe onucanue | Tun (yueOHuUK, yuedHoe | Kommnuectso
/T nocobue, yuaeOHo- B
METOJIUIECKOE oubmuorexe
nocooue, MPaKTHUKYM,
ayJuo-, BUJIEONOCoOus
up.)

1 Bepeuna JI. U1. Konctpykuuu u YuebHoe mocobue OBC
HAJIAJIKa TOKAPHBIX CTAHKOB "ZNANIUM.
[DmekTpoHHBIH pecypce] : yueo. COoM"
noco6ue / JI. . Bepenna, M. M.

Kpacuos ; mox o6mu1. pea. JI. 1.
Bepeunoii. - Mockpa : THOPA-
M, 2017. - 480 c.
11.3. Ilepeuennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
"UuTepuer"
« Web of Science [OnektpoHHBII pecypc] : MyJIbTUAUCHUIUIMHAPHAS

pedeparuBHas 0aza manHbix. — Philadelphia: ClarivateAnalitics, 2016— . —
Pexxum nocrtyna : apps.webofknowledge.com. — 3arn. ¢ skpana. — 3. pyc.,

aHTJL.
Scopus [DnektpoHHBIE pecypc] : pedepaTuBHas 0aza JAaHHBIX. —
Netherlands: Elsevier, 2004— . — Pexxum goctyma : scopus.com. — 3ariL. ¢

sKpaHa. — 3. pyc., aHrIL

Elibrary [OnexTpoHHblii pecypc| : HayuyHas d3JIEKTpOHHas OMOIMOTEKa. —
Mocksa : HOb, 2000- . — Pexxum goctyna : elibrary.ru. — 3arm. ¢ skpana. —
3. pyc., aHr.

Springer Link [DnexkTponHslii pecypc] : [0a3a  maHHBIX]. —
Switzerland: SpringerNature, 1842— . — Pexxum noctyma : link.springer.com.
— 3arJ. ¢ 3kpanHa. — 3. aHri.

Science Direct [DnekTpoHHBIH pecypc| : KOJUICKIHS SJICKTPOHHBIX KHUT
usnarenbcTBa Elsevier. — Netherlands: Elsevier, 2018 . — Pexwum moctyna :
sciencedirect.com. — 3aru1. ¢ 9kpaHa. — S13. aHrJI.

11.4. IlepeyeHb NPOrPaMMHOI0 O0ecreYeHHs

Ne | HaumenoBanme IO | KoanuecTtBO PexBu3uTthl 10roBopa (aara,
n/n JIMLEH3HU I HOMeEp, CPOK AeHCTBHA)
1 | Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
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Ne | HaumenoBanme IIO | KoanuecTBoO PexBu3uThHI 10roBOpa (1ara,

n/n JUIEeH3UH HOMeEP, CPOK JAeHCTBUA)
CPOK JeHCTBHS - OECCPOUHO

2 | Office Standart 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JIEUCTBHS - OECCPOYHO;
Horosop Ne 727 ot 20.07.2016r.,
CPOK JeHCTBHS - 6ECCPOUHO

3 | Kommac 3D 250 Jlorosop Ne 652/2014 ot 07.07.2014

beccpounas
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11.5.

Onucanue MaTepHAJbHO-TeXHUYECKOH 0a3bl,
OCyIleCTBJIEHHSI 00pa30BaTEJILHOI0 MPoLecca Mo JUCHUILINHE (MOYJII0)

HEe00X0AUMO

JJIA

n/n

HauMeHoBaHue
000py1I0BaHHBIX
y4eOHBbIX
Ka0OMHETOB,
Jladoparopui,
MacCTepCKHuX 1
JAp. 00bEKTOB
JJIS1 IPOBeIeHNsI
NPAKTHYECKUX H
JIa0OpaTOPHBIX
3aHATHH

Ilepeyennb
OCHOBHOI'0
o0opynoBaHus

DaKkTHYeCKUH
ajpec y4eOHbIX
Ka0OMHETOB,
Jaboparopui,
MAaCTEePCKHX U JIp.

Iliomanp, M2

KoaunuecrBo
MOCATOYHBLIX MECT

VueOnas
ayauTOpHUsS IJIs
MIPOBEICHUSA
3aHITHU
JIEKITHOHHOTO
THIIA. YdeOHas
ayauTOpHUS IJIs
MIPOBEICHUSA
3aHITUU
CEMHHApPCKOTO
THNa. YdeOHas
ayauTOpHUS IS
KYpPCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX paloT).
VuyeOHas
ayIUTOpUS ISt
IPOBEICHUS
IPYIIOBBIX U
VH]IUBUIYAJIbHBIX
KOHCYJIbTAlIUH.
VueOHas
ayIUTOpUS TSt
IPOBEICHUS
3aHATUU
TEKYILEro
KOHTPOJIS U
IIPOMEKYTOYHOMU
arrectranud. (E-

309)

Cron
MPENo/IaBaTeNbCKUM,
CTOJIbI YYCHUYECKUE
JIBYXMECTHBIC
(MOHOOJIOK) , CTYII,
JIOCKa ayTUTOPHAs
(menoBas), kadeapa,
MIPOCKTOP, DKpaH,
POIECCop

445020, Camapckas
00:1., 1. TonbarTu,

yi. benopycckasi,
16B

71,5

66
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n/n

HauMeHoBaHue
000py1I0BaHHBIX
Y4eOHbIX
Ka0OMHETOB,
Jadoparopuii,
MacCTepCKHuX 1
JAp. 00bEKTOB
JJIS1 IPOBeIeHNsI
NPaKTHYECKUX U
J1adopaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI0
o0opynoBaHMsI

DaKkTHYEeCKUHA
ajapec y4eOHbIX
Ka0OMHETOB,
Jlabopartopui,
MACTEPCKHX U JAp.

Ilaomanp, M2

KoanuecrBo
MOCAJOYHBLIX MECT

KomnbrorepHbiit
Kjacc. YueOHas
ayIUTOPHUS TS
MIPOBEICHUS
3aHITUU
JIEKITHOHHOTO
THIA. YdeOHas
ayIUTOpUS IS
MIPOBEICHUS
3aHITHU
CEMHUHApPCKOTO
THNa. YdeOHas
ayIUTOPHUS IS
MIPOBEICHUS
1a60paTOPHBIX
paboT. YueOHas
ayTUTOPHUS TS
KYpPCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX paloT).
VyeOHas
ayIUTOPUS TSt
IPOBEICHUS
TPYITIOBBIX U
WHIUBUTyTBHBIX
KOHCYJIbTall I
VueOHas
ayIUTOPHS IS
MPOBEICHUS
3aHATUU
TEKYILETro
KOHTPOJIS U
IIPOMEXYTOUYHOU

KomnbroTepHblii
CTOJI CTOJI
MPENOIaBaTEIbCKHM,
CTYyJl JIOCKa
ayIUTOpHAs
(MenoBas), cTo
YUYEHUYECKHM. ,
KOMITBIOTEPHI.

445020, Camapckas
00:1., 1. TonbarTu,
yi. benopycckasi,
16B

51,7

14
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n/n

HauMeHoBaHue
000py1I0BaHHBIX
Y4eOHbIX
Ka0OMHETOB,
Jadoparopuii,
MacCTepCKHuX 1
JAp. 00bEKTOB
JJIS1 IPOBeIeHNsI
NPaKTHYECKUX U
J1adopaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI0
o0opynoBaHMsI

dakTHYEeCKUH
ajapec yueOHbIX
KAa0MHETOB,
Jlabopartopui,
MACTEPCKHX U JAp.

Ilaomanp, M2

KoanuecrBo
MOCAJOYHBLIX MECT

arTecraiuu.
(E304)

KommnsrorepHsbiit
Kiacc. YueOHas
ayIUTOpUS ISt
MIPOBEICHUS
3aHITHU
JIEKITUOHHOTO
THNa. YueOHas
ayIUTOPHUS IS
MIPOBEICHUSA
3aHITUU
CEMHHApPCKOTO
THNa. YdeOHas
ayIUTOpUS JIs
MPOBEICHUS
71a00paTOPHBIX
paboT. YueOHas
ayIUTOpUS ISt
KYpCOBOTO
MPOEKTUPOBAHUS
(BBITIOJIHEHU S
KYPCOBBIX paboT).
VueOHas
ayIUTOPHS IS
MPOBEICHUS
TPYITIOBBIX U
WHIUBUTyTBHBIX
KOHCYJIbTall I
VyeOHas
ayIUTOpUS TSt
IPOBEICHUS
3aHITUU
TEKYILEro

[lepenocHoun
MPOEKTOP, IKPaH,
KOMIIBIOTEPHBIN
CTOJ, CTOJI
MPET0/IaBATEIIbCKHM,
CTyJ, JOCKa
ayAUTOpHAas, CTOJI
YYCHUYECKUMN
nByxmMmecTHbIN, [TK

445020, Camapckas
00i1., . TonepaTTH,

yi. benopycckasi,
16B

52,9

15
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n/n

HauMeHoBaHue
000py1I0BaHHBIX
Y4eOHbIX
Ka0OMHETOB,
Jadoparopuii,
MacCTepCKHuX 1
JAp. 00bEKTOB
JJIS1 IPOBeIeHNsI
NPaKTHYECKUX U
J1adopaTopHBIX
3aHATHH

Ilepeyenn
OCHOBHOI0
o0opynoBaHMsI

dakTHYEeCKUH
ajapec yueOHbIX
KAa0MHETOB,
Jlabopartopui,
MACTEPCKHX U JAp.

Ilaomanp, M2

KoanuecrBo
MOCAJOYHBLIX MECT

KOHTPOJIS U
IIPOMEKYTOYHOU

arTecraiuu.
(E306)

KomnerotepHslii
KJ1acc.
[Tomemenue s
CaMOCTOSITEIIbHON
paboThl. YucOHas
ayauTopus I
IIPOBEJCHUSA
3aHATAN
CEMHUHApPCKOTO
Tama.  YdeOHas
ayauTopus s
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUS
KYPCOBBIX padoT).
VYuebHas
ayauTOpHUs
MPOBECHUSA
IPYIIOBBIX u
VH]IUBUIYAJIbHBIX
KOHCYJIbTALIU M.
VYyebOnas
ayaAuTOpUA
MIPOBEICHUSA
3aHATUA
TEKYIIErO
KOHTPOJIS u
IIPOMEKYTOYHOMU

arrecraumu.  (I-
401)

IS

JJIL

Cronn y4eHHUYECKH,
cryn, lIK c
BBIXOJJIOM B  CETh
WUHTEPHET

445020 Camapckas
0071acTh, T.
TonpsTTH,
yin.benopycckas, 14,
no3unst o TIT Ne
48,

4 stax, (I'-401)

84,8

16
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