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(10 cem)

Bcero 144 4

Kazans, 2022



Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro cranmapra (mpukaz Ne 907 ot 07.08.2020) no crenmanbrocty 18.05.01 Xumudeckas
TEXHOJIOTUSl HHEPrOHACBHIIIEHHBIX MaTepuaJoB W u3enuil g crneuuanusauuu  «TexHonorus
HHEPrOHACHINIEHHbIX MAaTEpPUAJIOB U M3/IENUNH» HA OCHOBAaHMM YYeOHBIX IJIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

IIpodeccop A.P. MyxyT/AnuHOB

COI'1IACOBAHO

Pabouas mporpamMMa paccMoTpeHa M 0j100peHa Ha 3aceqaHuu Kadenpbl « TeXHONOrus TBEPIbIX
XUMHUYECKHX BEIECTB, MPOTOKOI OT 25.05.2022 1. Ne 9.

3aseayromuii kadpenpoit  Cocnacosano B.S. bazotos

YTBEPXIAEHO
Hauvansuuk nentpa YMII Ymeepoicoaro JI.LA. KuraeBa



1. Ieu ocBOEHHUS TUCHMIIJIMHBI

LlensiMu OCBOEHMS AUCHMIUIMHBI «MoOJenupoBaHHe M ABTOMATU3UPOBAHHOE IPOCKTHPOBAHUE
MIPOU3BO/ICTBEHHBIX CUCTEM) SIBIISIFOTCSL:
dopMupoBaHne y 00yJaromuxcsl TEOPETUIECKUX 3HAHUI U MMPAKTUYECKUX HABBIKOB IO IPHMEHEHUIO
MPUKIIAJHBIX POTPAMMHBIX CPEJICTB JIUIsl MOJICTTMPOBAHUS PA3IMUHBIX 0OBEKTOB HA XUMHUYECKOM
npou3BoacTBe. st JOCTHKEHUS TOCTaBICHHOM [ETIN PELIAlOTCs CIEAYIOINE 3a1auu:
a) hopMUpOBaHME 3HAHUH, YMEHUI 1 MPAKTUYECKUX HABBIKOB I 000CHOBAHHOTO BbIOOpa
IPOTrPaMMHOM U armapaTHOW Y4acTH MEPCOHATBHOIO KOMITBIOTEpa IS pa3pabOTKH MOJIENeH Pa3IMIHbIX
00BEKTOB HA XMMUYECKOM IPOU3BOICTBE;
0) pacKpBITHE CYIIHOCTH ITPOIECCOB, MPOUCXOSIINX IIPH CO3IaHUN KOMIIBIOTEPHBIX MOJIEIICH
Pa3NUYHBIX 00BEKTOB HA XUMUYECKOM MPOHU3BOJICTBE, @ TAKXKE UX aHAIIN3E;
B) 00y4eHHE TEXHOJOTHH ITOJTyYSHUSI KOMIBIOTEPHOW MOJIETH PA3IMYHBIX OOBEKTOB HA XUMUYECKOM
MIPOU3BOJICTBE;
r) o0ydeHre MeTojaM NPUMEHEHHSI IPUKIIAJHOTO IPOTPaMMHOT0 o0ecTiedeH s ISl pa3padoTKH
KOMITBIOTEPHBIX MOJIEJICH pPa3IMUHBIX OOBEKTOB HA XUMHUECKOM IIPOU3BOJICTBE.

2. MecTO AUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

Huctunnmbna «MojenupoBaHue W aBTOMATHU3HPOBAHHOE MPOEKTHUPOBAHUE MPOU3BOJICTBEHHBIX
CHUCTeM» OTHOCHTCS K (opMHpyeMoOl ydacTHHUKaMu oOpa3oBaTelbHbIX OTHomeHuid dactu OOIl u
dbopMupyer y oOydaromuxcs 1Mo crenuanu3auuu «TeXHOIOrus SHEProHACHIIIEHHBIX MaTEpHalioOB U
u3enuii»y Habop 3HAHUM, yMEHUHN, HABBIKOB U KOMITETCHIIUM.

Jis  ycmemiHoro OCBOEHHUS JAUCHUIUIMHBL  «MoJaenupoBaHue ¥ aBTOMaTU3UPOBAHHOE
IIPOEKTUPOBAHUE  IPOU3BOJCTBEHHBIX CHCTEM» oOydaromuiica 1o crneuuanbHoctd  18.05.01
«XUMUYECKasi TEXHOJOTUSI SHEPrOHACHIIIEHHBIX MAaTEPUAIIOB U H3ACIUN» JOJDKEH OCBOUTH MaTepuall
MPEIIECTBYIOUINX JAUCIUTUINH:

1. mxeHepHas 1 KOMIIbIOTEpHAs rpaduka

2. ndopManmoHHbBIE TEXHOJIOTHH

3. TexHoMOrMYecKas MOJAr0TOBKA U MPOEKTUPOBAHUE MIPOU3BOICTB

4. TexHONOTHS 1 000PYAOBaHUE MMPOU3BOCTB MPOMBIIIIICHHBIX B3PHIBYATHIX BEIIECTB
5. YcTpoiicTBO U GyHKIIMOHUPOBAHKUE OOCTIPUIIACOB

Juctuummua «MoJenupoBaHue ¥ aBTOMATH3MPOBAHHOE INPOCKTHPOBAHHE IPOM3BOJCTBEHHBIX
CHCTEM» SBIISETCS TMpeaUIecTBYIOME M HEeoOXoauma s YCIEUIHOTO OCBOEHHUS IOCHEAYHOIINX
TMCIUTUTHAH:

1. BrinonHeHue, MOATOTOBKA K MPOLEAYPE 3aIUThI U 3aIIKTa BHITYCKHOM KBATU(pUKAIIMOHHON
paboThl

2. IlogroroBka K ciade U cJlaya rocyJapCTBEHHOTO SK3aMeHa

3. Ilpon3BoCTBEHHAs TIPAaKTHKA (HAyYHO- HCCIIEI0BATENbCKast padoTa)

3. Komnerennuu odyuyarwmierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

ITIK-5 Cnoco0eH nCcnoJib30BaTh COBPEMEHHbIE METOAbl ABTOMATH3MPOBAHHOIO IPOCKTHPOBAHUS

[IK-5.1. 3HaeT METOJOIOTHI0 MOIEIUPOBAHMS U aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHMS TEXHUUECKUX CHUCTEM,
MPUMEHSIEMBIX B IIPOU3BOACTBE; OOIINE METOIBI M IPHEM PaOOTHI B IPOTPaMMHBIX TAKETax

TTIK-5.2. YmeeT pazpabaThiBaTh MPOEKTH M MOJEIN O0OBEKTOB, OCYIIECTBIIATh KOMITBIOTEPHYIO peaan3aIuio 00beKTOB
MO/JICIIUPOBAHMS U IPOSKTHPOBAHUSA

[1K-5.3. Bnageer MeTogaMu MOJETUPOBAHNS M ONTUMHU3AINH; IPUKIIAIHBIM IPOTPAMMHBIM O00€CTIedYeHHEM, IPUMEHIEMbIM

I MOACJIMPOBAHUA U ABTOMATU3UPOBAHHOI'O ITPOCKTUPOBAHUSA B IIPOU3BOCTBE

B pe3yabTare 0cBOeHUSI TUCUMILUINHBI 00yYAIOIMIACH T0JIZKEH

3HATh:

COBPCMCHHBIC MCTOJAbI aBTOMATH3UPOBAHHOI'O IPOCKTUPOBAHU A, Knaccn(bm(aumo CHUCTEM



MIPOCKTUPOBAHUS U COOTBETCTBYIOIIETO MPOTPAMMHOT0 00ECIICUCHHS; HA3HAUYEHHUE U BO3MOYKHOCTH
COBPEMEHHBIX CPEJICTB KOMITBIOTEPHOTO MIPOEKTUPOBAHUS; O IIU(PPOBOM MPOU3BOJICTBE; OCHOBHBIC
OHPGI[GJIGHI/ISI U IIOHATHUA (MOIIGHI/IpOBaHI/Ie, I‘COMGTpH‘ICCKOG 148 HapaMeTqueCKoe MOI[CJII/IpOBaHI/Ie,
ABTOMAaTU3UPOBAHHAsI TEXHOJOTMYECKAsi OATOTOBKA ITPOU3BOJICTB-.

YMmeTh:

HUCITIOJIB30BAaTh COBpeMeHHLIe METOObI aBTOMaTI/BI/IpOBaHHOI‘O HpOGKTI/IpOBaHI/Iﬂ; paS-pa6aTLIBaTL
MOJIeTN 00BEKTOB; OCYIIECTBIIATH BEIOOP MPOTPAMMHOTO CPEJCTBA M MAaTEMa-THIECKOTO0 METO/1a €r0
peanu3aluu; OCYIECTBIATh KOMIBIOTEPHYIO PEATU3AIUI0 00BEK-TOB MOICIUPOBAHUS; BBITIOIHATh
WH)KEHEPHBIC PACUYEThl; HCIIOIh30BaTh MPOTPECCUBHBIE METOIBI Pa3pabOTKH M SKCILUTyaTaIlliyd CUCTEM
aBTOMaTI/I3I/IpOBaHHOI‘O HpOCKTI/IpOBaHI/ISI paSJII/I‘-IHBIX O6’beKTOB.

Baagern:

COBPEMEHHBIMU METOJIaMH aBTOMATU3UPOBAHHOTO MTPOEKTUPOBAHUS;, TPUKJIATHBIM MPOrPAMMHBIM
obecrieueHreM, MMPUMEHSIEMBIM TSI MOJICTUPOBAHUS U aBTOMATU3UPOBAH-HOTO ITPOCKTUPOBAHMSI B

IMPON3BOACTBC.

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mias TpyA0EMKOCTh AUCIIUIUIMHBI COCTABJISIET 4 3aueTHbIE eMHUIBI, 144 vaca.

Buapl yueGHOI paboThI (B yacax) O11eHOYHBIE CpeCTBA
Ne Paznen nucumminHbl Ceme- IIpaktudeckue | Jlabopa- oL Hup OBC/ICHITA
/o CTp Jlexuus KCP CPC TEKYIIeH U TPOMEXKY-
3aHATHS TOpHBIE .
TOYHOH aTTecTaluu
1 2 3 4 5 6 7 8 9
Cucremst JlabopatopHas paboTa;
1. | aBTOMaTU3UPOBAHHOTO 10 8 4 8 8 CobecenoBanne
MPOEKTUPOBAHUS
Cpena peasmzannu
2. | aBTOMaTH3HPOBAHHOTO 10 8 10 8 8
MPOEKTUPOBAHUS
MonenvpoBanue B
3, | creteme 10 8 10 6 6
ABTOMATH3MPOBAHHOTO
MPOEKTUPOBAHHUS
OcobeHHOCTH
4 TEXHOJIOTMYECKON 10 8 8 8 8
MOATOTOBKH
MPOM3BOJICTBA
ABTOMAaTH3UpPOBaHHAS
5 | TexHojormyeckas 10 4 4 5
MOATOTOBKA
IPOM3BOJICTBA
Hroro no cemectpy | 10 36 36 36 | 30 |AMbdepenunposanmmiii
3ader
5. Coaep:kaHue JIEeKIHMOHHBIX 3aHATHIA M0 TeMaM
Ne MHpukaTopsl
. /_n Pazgen pucuuninuHb Yacsl Tema JIEKLIMOHHOTO 3aHATHS JIOCTHUKECHUSA
KOMITETEHIIHU
1 2 3 4 5
1. | CucteMbl aBTOMaTH3UPOBAHHOTO 8 Brenenue B cuctemy IK-5.1
NPOEKTUPOBAHUS aBTOMAaTHU3MPOBAHHOTO IK-5.2
IPOEKTHPOBAHUS I1K-5.3
2. | Cpena peanuzaiy aBTOMaTH3MPOBAHHOTO 8 HHcTpyMeHTanbHbIe CpeacTBa IK-5.1
POEKTUPOBAHUS pa3pabOTKU M MOAIEPIKKU I1K-5.2




e MunukaTopsr
I /;I Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
JKU3HEHHOTO IIMKJIA U3IETUS T1K-5.3
3. | MogenmpoBaHue B cucTeMe 8 Bunst u ocHOBBI MogenupoBarns | [TK-5.1
aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHNUS B cucTeMe aBToMarusuposanHoro | I1K-5.2
MIPOSKTHPOBAHUS I1K-5.3
4. | OcoOEHHOCTH TEXHOJIOTUYECKON TOATOTOBKHA 8 OCOOEHHOCTH TEXHOJIOTHYECKON T1IK-5.1
TIPOM3BOJICTBA MTOJITOTOBKH IIPOU3BOJICTBA B [1K-5.2
COBPEMEHHBIX YCIOBUIX I1K-5.3
5. | ABTOMATH3MpPOBAaHHAS TEXHOJIOTUYCCKAS 4 Hudporoe npous3BoaCTBO IK-5.1
MOJArOTOBKA MPOU3BOJICTBA IK-5.2
I1K-5.3
BCEI'O 36
6. Couepma}me HpaRTI/I‘leCKI/IX/CeMI/IHapCKHX 3aHATHI
[TpoBeneHME MPAKTUIECKUX/CEMUHAPCKHUX 3aHATHI HE MPEyCMOTPEHO YUYE€OHBIM IJIAHOM
7. CoaepsxaHue J1a00PATOPHBIX 3aHATHI
Munukato
pH
Ne JIOCTH)KEH
Paspen nucuunivHbl Yacsl Tewma 3ansaTHS
n/m ust
KOMITETEHI]
0%
1 2 3 4 6
1. | CucteMsl aBTOMaTH3UPOBAaHHOTO 4 BBezneHne B OCHOBBI MOJICTUPOBAHMS [K-5.1
MPOCKTUPOBAHHUS Autodesk Inventor IK-5.2
I1K-5.3
2. | Cpena peanu3aniy aBTOMaTH3UPOBAHHOTO 6 3HaKOMCTBO ¢ KOMIIOHeHTaMu 1 padoroii ¢ | [1IK-5.1
MPOCKTHPOBAHUS Humu B Autodesk Inventor [K-5.2
I1K-5.3
3. 4 Cosnanue ueprexa B Autodesk Inventor IK-5.1
[K-5.2
I1K-5.3
4. | MoaenupoBaHHe B CUCTEME 10 Cosaanne 3D-dpopmer B Autodesk Inventor | ITK-5.1
aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHUS [K-5.2
IK-5.3
5. | OcoOeHHOCTH TEXHOJIIOTHYECKOH OATOTOBKU 4 MopenupoBanue neraineit B Autodesk [IK-5.1
MPOU3BOJICTBA Inventor I1K-5.2
I1K-5.3
6. 4 AHanu3 HanpsHKSHUH eTalu TIK-5.1
[K-5.2
I1K-5.3
7. | ABrOMaTH3MpOBaHHAs TEXHOJIOTHYECKas 4 Cosnanue coopku B Autodesk Inventor [K-5.1
MOJArOTOBKA MPOU3BOJICTBA IK-5.2
MK-5.3
BCEI'O 36
8. CamocTrosiTesibHasi paboTa
MHpukaTopsl
Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIbHYIO
i pabory Yacel ®dopma CPC JIOCTUKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | ®yHKIMOHANEHBIE BO3MOXXHOCTH CHCTEM 8 MOArOTOBKA K JJabopaTopHOi padorTe, IK-5.1
ABTOMAaTH3MPOBAaHHOTO IIPOCKTHPOBAHUS npopaboTKa JEKIIMOHHOTO MaTepualia, I1K-5.2
npopaboTka TeopeTndeckoro Marepuana | [1K-5.3
2. | Metononorust aBTOMaTH3UPOBAHHOTO 8 MOATOTOBKa K JJabopaTopHOii padoTe, IK-5.1
IIPOCKTUPOBAHMUSL. npopaboTKa JEKIMOHHOTO MaTepuaa, IK-5.2
npopaboTka TeopeTndeckoro Marepuana | [1K-5.3
3. | OnrTuMu3anus B IpOEKTUPOBAHUN 6 MOATOTOBKa K JJabopaTopHOii padoTe, IK-5.1
popaboOTKa JICKIIMOHHOTO MaTepHaa, I1K-5.2




MunukaTopsl
Ne Tembl, BEIHOCUMBIE HAa CAMOCTOSITENBHYIO
Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
npopaboTka Teopetrdeckoro Marepuana | [TK-5.3
4. | CucTeMHBIH MOIX0A B IPOCKTHPOBAHUH 8 MIOJITOTOBKA K JIAOOpaTopHOH padoTe, IK-5.1
popaboTKa JIEKITHOHHOTO MaTepHaa, IK-5.2
npopaboTKka Teopetrdeckoro Marepuana | [TK-5.3
5. | ABTOMaTHYECKOE OTCIIC)KUBAHUE U 6 MIOJITOTOBKA K JIAOOpaTopHOH padoTe, IK-5.1
yIpaBJIeHNEe H3MECHECHUSIMHA popaboTKa JIEKITMOHHOTO MaTepHania, IK-5.2
npopaboTka TeopeTryeckoro Marepuana | [1K-5.3
BCEI'O 36

8.1 KonTpoJb camocTosiTe1bHON PadoThl

MunukaTopsl
Ne TeMmbl, BBIHOCUMBIE HAa CAMOCTOSITEIBbHYIO
Yacsl ®opma KCP JIOCTUKEHUS
n/n pabory
KOMITETEHIINU
1 2 3 5 6
1. | ®yHKIIMOHATHHBIE BO3MOKHOCTH CUCTEM 8 ompoc, MPUEM JTAb0PaTOPHOH pabOTHI IK-5.1
aBTOMATU3UPOBAHHOTO IIPOECKTUPOBAHMUS I1K-5.2
I1K-5.3
2. | MeTomoyorusi aBTOMaTU3UPOBAHHOTO 8 ompoc, MPUEM JTAb0PaTOPHOH pabOTHI IK-5.1
MIPOCKTUPOBAHHSL. IK-5.2
ITK-5.3
3. | OnruMu3amys B MPOSKTHPOBAHUT 6 oTIpoC, TIPHEM JTadOPaTOPHON pabOTHI IK-5.1
I1K-5.2
ITK-5.3
4. | CucTeMHBIH MOIX0A B IPOCKTHPOBAHUH 8 oTIpoC, TIPHEM JTadOPaTOPHON pabOTHI IK-5.1
I1K-5.2
ITK-5.3
5. | ABTOMaTHYECKOE OTCIIC)KUBAHUE U 6 oTIpoC, TIPHEM JTad0PaTOPHON pabOTHI IK-5.1
YIPaBIECHUE U3MEHECHUSIMU IK-5.2
I1K-5.3
BCEI'O 36

9. Ucnosib30BaHMe PEHTHHIOBOM CHCTEMbI OLIEHKH 3HAHM I

[Tpu onieHKe pe3yabTaTOB AEATEIBHOCTH 00YYaIOMIMUXCS B paMKaX JUCHUILIUHBI «MojenupoBaHue
M aBTOMAaTU3UPOBAHHOE NPOECKTUPOBAHUE IPOU3BOJICTBEHHBIX CHUCTEM» MCIIOIB3YETCSI PEUTHHIOBAs
cucrema. MakcuMaiabHOE U MUHHUMAJIbHOE KOJIMUYECTBO OayuIOB MO Pa3IMYHBIM BHUJAM y4yeOHON padoTh
ormucano B «llomoxkeHnn o GaNITBPHO-PEHTHHIOBOM CHCTEME OIEHKU 3HAHHWM CTYIACHTOB M OOECIICUECHHUS
kaudecTBa yuebHoro nporeccay ®I'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmupyeTcs Ha OCHOBAaHHH TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJS. 3a
KOHTpOJ'IBHBIe TOYKHN CTYILGHT MOXET HOJ'Iy‘-II/ITI) MHUHHUMAJIBHOC 1 MAKCUMAJIBHOC KOJIMYCCTBO 6aJ'IJ'IOB (CM.

TaduIy).

OueHOYHBIE CPeICTBA KoJu-Bo MuH.0a/1110B Makc.0a/1710B
10-it cemecTp
CobecenoBanne 7 46 72
Jlaboparopnas pabota 7 14 28
HTtoro 60 100

10. OueHouyHbIe CpeacTBa IS TEKYLIEro KOHTPOJISI YCHEBAEMOCTH, IPOMEKYTOYHOM
aTTecTalliiy 110 UTOIaM OCBOCHHS 1M CIHMIIJIMHbI
OneHouyHbIe CcpencTBa JUIsl MPOBEACHMSI TEKYIIETO KOHTPOJIS YCIEBAaeMOCTH, IMPOMEKYTOUYHOM
aTTeCTallid M MTOTOBOW aTTECTAllMM pa3padaThIBalOTCA COTJIACHO MOJIOKEHHI0 0 POHJaxX OLIEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpaMMbl U OQOPMIISIFOTCS OTAEIbHBIM
JIOKYMEHTOM.

11. UadopmanmnoHHo-MeTOAUYECKOE 00ecTedeHre JUCITHIIMHBI
11.1. OcHoBHas JuTEpaTypa



[Ipy wW3ydyeHMM NUCUUILIMHBI
IIPOU3BOACTBEHHBIX CHUCTEM»
HCIIOJIb30BATh CIEIYIOLIYIO JIMTEPATYPY:

«MopenupoBaHue M aBTOMATU3UPOBAHHOE MPOECKTUPOBAHUE
B KayeCTBE OCHOBHBIX MCTOYHHUKOB HH(MOpPMALUA PEKOMEHIYETCS

OcHOBHBIE HCTOYHHKH
uHopmanuu

KosaunyecTBOo 3K3eMILISIPOB

A.P. Myxyraunos, C.A. SIHnuues,
OcHoBbl npuMmenenus Autodesk
Inventor qns pemenus 3agau
MIPOEKTUPOBAHUS U
MOJICTTUPOBAHUS [ DIEKTPOHHBIN
pecypc] yaebHOoe ocooue: Kazanb
: U3n-so KHUTY, 2016

http://ft.kstu.ru/ft/Mukhutdinov-
Osnovy_primeneniya_Autodesk _Inventor_dlya resheniya_zadach.pdf
Hoctyn ¢ IP agpecoB KHUTY

P. I1. Ceimmuenko,, B. /1. boes,,
KomMmnbprotepHoe MoJienupoBaHue
[[Tpouee] yueOHOE TIOCOOHE:
Mocksa : InTepHeT-Y HUBEpCUTET

Nudopmanmonnbix TexHomormit
(MUHTYUT), Aii [ITu Ap Menaua,

http://www.iprbookshop.ru/102015.html
Pexxum nocryna: no noanucke KHUTY

2021
11.2. lonoiHuTEIbHAS JIUTEPATypa
B kadectBe JOIIOJIHUTCIIbHBIX HMCTOYHHUKOB I/IH(bOpMaIII/II/I PEKOMCHAYCTCA HCIIOJb30BaTh
CIICYIOIYIO JIUTEPATYpPY:

I[OHOJ'[HI/ITC.TIBHI)IC HCTOYHUKH I/IH(])OpMaIIHH

KoimuecTBo 3K3eMILISIPOB

M. B. Cokonos,, K. A. Anrynun,,
NHTrennexryaibHas cuctema
aBTOMATHU3UPOBAHHOTO NMPOCKTHUPOBAHUS
MIPOIIECCOB PE3aHUs IPHU TOKApHOH 00paboTKe
matepuaios [[Ipouee] monorpadus: Mocksa,
Bonorna : Undpa-Unxenepus, 2020

http://www.iprbookshop.ru/98412.html
Pexxum nocryna: no noanucke KHUTY

C.H. Muxaiinosa, Bemmonnenune 3aganuii B 19
Bepcuu nporpammsl Autodesk Inventor
Professional [TIpouee] yue0.-meToa. mocobue:
Kasans : Usn-so KHUTY, 2019

21 sx3. YHUIL ®I'BOY BO «kKHUTY »

, CoennHeHne GONTOM C IPUMEHEHUEM
AutodeskR Inventor 2015 [Meroaudeckoe
nocobue] Mero. ykas. u 3ananus: Kazans : U3n-
Bo KHUTY, 2015

10 sk3. YHUILL ®TBOY BO «KKHUTY»

A.P. Anpranos, M.E. Kupsruna, 1.JI. T'onyGeBa,
Coenunenue 6onTom ¢ mpuMmeHernem Autodesk
Inventor 2020 [OnexTpoHHBIN pecypc|
Metoaunueckue ykasanus: Kazans : U3a-Bo
KHUTY, 2021

http://ft.kstu.ru/ft/Golubeva-
Soedinenie_boltom_s_prim_Autodesk_MU_2021.pdf
Hocryn ¢ IP anpecos KHUTY

I1. A. Kyp6enxko, E. B. Bunniynuna, B. H.
I'yznenkoB, Autodesk Inventor 2016. TpéxmepHoe
MOJISIIMPOBAHKE JIeTaleld U BHITIOJTHEHNE

AIEKTPOHHBIX YepTexel [DIEeKTPOHHBIN pecypc] :
Mocksa : JIMK Ilpecc, 2017

https://e.lanbook.com/book/100908
Pexum nocryna: no noanucke KHUTY

C.H. MuxaiinoBa, Bemosnaenune 3amannii B 19
Bepcun nporpammbl Autodesk Inventor
Professional [IIpouee] yueb.-meToz. mocoodue:
Kazansb : U3n-s0 KHUTY, 2019

21 sx3. YHUILL ®I'BOY BO «kKHUTY»

A.T. Cemenos, U. A. Ileuepckux,
MatemaTuueckoe U KOMIIBIOTEPHOE
MoaenupoBanue [[Ipouee] npaktukym: KemepoBo
: KemepoBckuii rocy1apcTBEHHbIN YHUBEPCUTET,

http://biblioclub.ru/index.php?page=book&id=574121
Pexum nocrtyna: no nognucke KHUTY




(2019 |

11.3. DyeKTpOHHBbIE HCTOYHUKHN UHGOPMALUH
HpI/I HU3YUCHUN JHUCHUILIAHBI «MOI[GJII/IpOBaHI/Ie U aBTOMATU3HUPOBAHHOC IIPOCKTHUPOBAHUC
MIPOU3BOJICTBEHHBIX CHCTEM» MPEAYCMOTPEHO HCIIOJIb30BAHUE JIEKTPOHHBIX HCTOUHUKOB HH(OpMaIUU:

. Onektponnsbii katajgor YHUIL KHUTY: Pexxum nocryna: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum nocryma: https://e.lanbook.com

. O6pazoBarenpHas miaThopma «HOpaiit»: Pexxum goctyna: https://urait.ru/

. OBC «Znanium.comy: Pexxum goctyna: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiiH: Pexum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK.ru : Pexxum nocryna: https:// www.book.ru/

. Hayunas snektponnas 6ubnuoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3bl manHBIX

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

WNHdopmanroHHbIE CIIPABOYHBIE CUCTEMBI
CrnpaBouno-npaBoBas cucreMa «['APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllnroc» Jloctyn cBoOoaHBINH: www.consultant.ru

12. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI

HI/II_IGHISI/IPOB@.HHOC IMporpaMMHOC obecrnieucHUe U CBO60,Z[HO pacnpocCcTpaHiaCMOC IMPOrpaMMHOC
O6€CH€'~I€HI/I€, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOMU3BOJACTBA, UCIIOJIB3YEMOC B y‘-I€6HOM mponecce npu
OCBOCHHWHU NUCIUIIINHBI ((MOI[CJ'II/IpOBaHI/Ie U aBTOMAaTU3UPOBAHHOC ITPOCKTUPOBAHNEC ITPOU3BOACTBCHHBIX
CUCTEM»:

OducHeie u genossie nporpammel: ABBYY FineReader 9.0 npod;
Oducusle n nenoseie nporpammbl: MS Office 2007 Russian;
Oducnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHslie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
bnokunot Notepad
SAunexc bpaysep
CATIP Ackon Komnac 3D v14
CAIIP Altair Hyperworks
BA3UC-UITY 9 VIC Engraver. YueOHbII KOMIUIEKT
IITC 3D -koHCTpyKTHpOBaHUE JeTaieill 1 cOOpoK
3D moaenupoBanue / CAD Blender
FreeCAD
LibreCAD
ITO nns kommekTUBHOM padoThl Microsoft Teams
CAIIP: CAIIP CAD Assyst System

VY4eOHble ayIUTOPUH [T IPOBEICHUS YU€OHBIX 3aHATHI OCHALICHBI 000PYI0BaHUEM:
N1-208 u N2-325 B xaxxmom kiacce 12 nepconanbubix komnbiotepoB (I1K); M1-209 u 1M2-325 B kaxxaom



KJ1acce ecThb MPOEKTOp ¢ OonbnM 3KkpanoM; M1-208 ocHaleH 60IbIINM TEIEBH30POM

TEXHUYECKUMHU CPEICTBAMH 0OyUEHUS:
Bce 24 TIK (B xmaccax N1-208 u N2-325) ¢ nunensnonnbivu nporpammamu [OC Windows, I1T10:
Microsoft Office (Word, Excel, Access, PowerPoint), ANSYS u np.]

[Tomernienust ist CaMOCTOSATEILHOM paOOThl OCHAIICHBI KOMITBIOTEPHOM TEXHUKOM:

N1-208, N2-325 (Bcero 24 T1K).

C BO3MOXKHOCTBIO MOAKITIOYCHUS K ceTu «HTEepHeT» U 00eCIeYeHBI JOCTYIIOM B 3JIEKTPOHHYIO
nHpopmanuonnyro cpeny KHUTY.

13. O6pa3oBarTesibHbIE TEXHOJIOTUH

B npouecce ocBoeHus nucuumiinHbl «MoaeaupoBaHie U aBTOMAaTU3UPOBAHHOE NPOEKTUPOBAHUE
IIPOU3BOJICTBEHHBIX CUCTEM» UCIIOJIb3YIOTCS CIEAYIOLINE 00pa30BaTEIbHbIE TEXHOJIOTUU:
* U3y4EHUE U 3aKpeIIeHue HOBOTO MaTepuaa Ha UHTEPAaKTUBHOM JIeKLMH (JIeKkiusi-Oecena, JeKIus —
JUCKYCCHUS, JIEKIUS C pa300pOM KOHKPETHBIX CUTYallUH, JIEKLIUS C 3apaHee 3aljlaHuPOBAHHBIMU
olKMOKaMu, JIEKIUs- IPecC-KOH(EpEeHUs, MUHU-TIEKIIHS);
* 00CcyXKIeHre U pa3pelienne mpooieM («mMo3roBoi mrypmy», [IOIIC- dopmyna, «aepeBo pemeHuin,
«@HAJIU3 Ka3yCOBY», «I1EPErOBOPbI U MEAUALIUA», «JIECTHULBI U 3MEUKNY).



