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Ha Ne oT

HH®OPMAIIUOHHOE ITINCHEMO
Cankr-IlerepOyprekuit mommrexumdeckniit ynusepeuter Ilerpa Bemuxoro IpHIJIALIaeT
clymarenef Ha OOydeHHEe IO NEPEYHIO JIONOIHUTEIBHBIX MPOBECCHOHANBHBIX IPOTPAMM

MOBBIIIEHUS KBaTH(UKAIIMH.
Croucok mporpamMM TIOBBINICHHS KBalu(HUKAIMH, 10 KOTOPHIM HMEETCS BO3MOJKHOCTS

IpoATH 00ydUeHHe:
—«IIndpoBbie IBOHHUKH H3IEIHHEY — 72 Yaca;
—«VIHHOBALMOHHKIE H IH(POBEIEC TEXHOIOTHH B 00pa3oBaHumy — 72 gaca;

—«3D-/m3akiH ¥ NPOTOTHITHPOBaHKWE HHHOBAIIMOHHOTO IPOIYKTay — 72 4aca;
—«ITomimMepHEBIe KOMIIO3UIMOHHBIE MATEPHAIILD — 72 daca;
—«AUTMTHBHEIE TeXHOIOTHH. ba3oBblil Kype» — 36 yacos;

—«Texnonoruu ®abpuk 6yaymmero» — 108 yacos;
—«IlepenoBble TIPOU3BOJCTBEHHBIE TeXHOMOTHW» — 150 4acoB (COCTOMT M3 TIpOrpamm

«Texuonoruu @abpuk OyayImnero» U « AJUTHTHBHEIE TEXHOIOTHH. Ba3oBhIi Kypcy)
Dopmar 00yueHHS: JUCTAHIHOHHBIH, Yepe3 obpasoBaTensHyo mwiathopmy CIIGITY Iletpa

Bemnuxoro.
Ilo pesynbrataM yCIEIIHOTO MPOXOKIEHHS HTOTOBOH aTTECTAIMH 110 HTOraM obydenus

CIIyIIaTeNsAM BBIJIAETCS yIOCTOBEPEHHE YCTAHOBIEHHOTO 06pasna.
3asBku Ha 00yveHHe MPHHHAMAIOTCS B BHJE CIHCKOB OT [PEJICTABHTENEH OpraHM3aimii (B

(opmare ®HO, e-mail ciymatens) Ha agpec shabeln_ip@spbstu.ru.
Io Bcem Bompocam o6pamatses 1o anpecy shabeln_ip@spbstu.ru wiu o Homepy TenedoHa:

+7 (950) 673-20-70.

Hupexrop Llentpa _

JOTIOJIHUTENBHOrO NPo(ecCHOHANLHOro 06pa3oBaHus
ITepeoBoit HHIKEHEPHOH MIKOJIEI / C.B. Cankyuan

«LIndpoBoi HHKUHHPHHD

Henonuurens: E.O. Kacanenko
kasyanenko_eo@spbstu.ru



Ipunoxenune k nucsMy

No

Onmcanne nporpamm

TEXHOJIOTUHA ®ABPUK BYIYIIIETO

O kypce

B orHomenuu nepenoBbx OH3HeC-MOJeNiel COBPEMEHHBIX BBICOKOTEXHOJOTHYHBIX
IPOU3BOJICTB IpHMeHseTcss 0bobmenHoe noustue «Pabpuku Bymymmero» (Factories of the
Future, FoF). Konmermmus FoF, npexnoxennas w passuBaemas B Poccum MHcTHUTYTOM
IEPEeIOBBIX MPOM3BOACTBEHHEIX TexHonoruii CIIOITY ¢ 2016 roma, a Ha 3amaze ae-hakro
NpHMeHseMas KpyTTHeHIIIMMK [IPOMBIILIEHHBIMI KOMIIaHUSIMU-TIHIepaMul yxke Gomee 10 ner,
ABIsETCA 3(PEKTHBHBIM OTBETOM Ha BEI3OBHI IV npoMeinuieHHo# pesomronuu (4IR).

@abpuku BynyIiero npemnoiaraloT TOTATBHYI0 HU(GPOBU3AMIO IIPOH3BOJICTBEHHEIX
IPOLECCOB M 00eCcHe4nBaloT INPOEKTHPOBAHHE M IIPOMU3BOJACTBO B KpaTdaliuue CpoKH
rmobanbHO  KOHKYPEHTOCHOCOGHON  MpOAYKIIMH  HOBOTO  IIOKONeHHs.  KJIOYeBBIM
HHCTPYMEHTOM M OJIHOBpeMEHHO mnpoaykrom ®abpux Byamymero craHoesrcs nudposbie
w1aThopMel pa3pabOTOK M yNPaBIEHHS IIPOM3BOACTBOM, & TAKKe «UH(pPOBBIE ABOHHUKH
(Digital Twins) mpoxykros u nponeccos. KoHKypeHTOCIIOCOGHOCTS IPOM3BOACTE B (hopMate
FoF obecneunBaeTcs 3a cueT BHEAPEHUS [IEPeIOBLIX MPOU3BOACTBEHHAIX TEXHONIOT UL, 0bImas
TPYJOEMKOCTE pa3pabOTKH KOTOPEIX «C HYJISD» MOXET COCTABIIATE MHJIIMOHEI YeJI0BEKO-TIET.

B pamkax pamHOro kypca OyAyT pacCMOTPEHBI TEXHONOTHH TOCTpoeHHsa Pabpuk
Bynymero, BO3MOXXHOCTH IPAMEHEHHS HMEIOIHXCsL best-in-class TeXHONIoruit, MEPOBOM OIIBIT
(GYHKIHOHHPOBAHHUS INI0OANIFHO KOHKYPEHTHEIX PBIHKOB M IIPOM3BOICTB

Dopmam

Kypc Bkirogaer 10 Tem, B KOTOPBIX HOCIIEI0BATENBHO PACCMATPHBAKOTCS TEXHOJIOTHH,
NpUMeHsieMble IpH nocTpoennn @abpuk byaymero — Iudposoii, YMHoM 1 BupryansHoit, a
TaKXKe OCHOBBEI LU(POBOro MHKHHUPHUHIA, CHCTEM YIPaBJICHHS, JAHBI HOHATHS HA(PPOBOM
TpaHc(OopMaIiK H HOBBIX TEXHONOIHI M MATEPUAIIOB.

Kypc BxmrodaeT B cebs BUACOTEKIUH U IIPAKTUYECKHE 3aJaHHs.

Tpeboeanusn

JlaHHBIA Kypc NpeqHasHavyeH Il MIUPOKOH ay IMTOPUH, 3aHHTEPECOBAHHOM B H3y4YEHUH

H/Mad TpoQecCHOHANBHO CBS3aHHON C pa3paboTKOM W NPUMEHEHHEM IEpPeIOBhIX
IIpOM3BOACTBEeHHBIX TexHonorui (IIIIT).

IIpex e Bcero, Kypc OyeT HHTepeceH:

- PYKOBOIUTENSIM I[POMBIIUIEHHBIX IPEANPUATHNA, OTBETCTBEHHEBIM JIMIIAM
HCIOOMHATENBHEIX  OPraHOB  IOCYJapCTBEHHOH  BJIAacTH, CBA3aHHBIX C  PasBUTHEM
IPOMBIIIIEHHOCTH B CBOMX pPEerHOHaX,

- IIpeICTaBUTEIISIM 0OIIeCTBEHHOCTH, HHTEPECYIOITHMCS BOIPOCAMH
HUMILIEMEHTALMH IPHHIUIOB 4-if IPOMBIIIIIEHHOH peBoIIOIMY B Poccun,

- COOCTBEHHMKAM H yIIpaBJIeHIIaM MaJIOro H CpeiHero Ou3Heca, 9bsl IeATeNIbHOCTh
CBSI3aHa C IPOMBILIJIEHHBIM CEKTOPOM SKOHOMHKH CTPAHEL.



Ilpozpamma Kypca:

1. MupoBsie TpoMbIIIIeHHEIe Tper sl Industry 4.0

2. IIudposas s5KOHOMHUKA

3. Konnemmus ®abpuk By aymero

4. Iuposoe mpoexrupopanue. [udposas dpabpuxa

5. AIAUTHBHEIE TEXHOIOTHH

6. HoBele MaTepuais

7. UHcTpyMeHTH nUdPOBO# TpaHchopMaluy KOMIaHHH
8. MucTpyMeHTs! yIpaBieHns HH(POBOMH KoMIaHueH

9. «YMuas» dabpuka

10. Buptyansnas dabpuka

AIJINTUBHBIE TEXHOJIOI'MH. BA3OBBIN KYPC

O npozpamme

AJUIATHBHBIE TEXHONOTHH WM TEXHOJNOTMH 3D-Teuatm — 5TO ONHH M3 CaMBIX
COBPEMEHHBIX M CaMbIX OBLICTPOPa3BHBAIOIIMXCS TEXHOJIOTHH B IIPOMBIIUIEHHOCTH. PHIHOK
aIMTUBHEIX TEXHONOru# pacrer Ha 30% €XeroJHo H, IO SKCIEPTHBIM OLEHKAM, 3TOT POCT
IPOIOJDKUTCS KaK MUHUMYM 5 JieT. COOTBETCTBEHHO, Ha PBIHKE TPY/a KpaiHe BocTpe6oBaHEI
CICHHATUCTEL, IOHUMAIOIIHE BO3MOXKHOCTH ¥ OTPaHUYEeHUS aiJIRTUBHEIX TEXHOIOTHA.

IIpumenenue 3D-IPHHTEPOR COBMECTHO ¢ KOMIBIOTEPHBIM HHXKHHUPHHIOM TO3BOJISIET
CHH3HUTB MacCy H3Ienui, OOBEJMHATh HECKONBKO JeTaieil B OJHY, M3IOTOBHTH HEpBHIii
BU3YAIBLHBIN WK (yHKIHOHAIBHEIN IPOTOTHII HIIM OCHACTKY I cOOPKH 33 HECKOJIBKO JHEil
WJTH Y4COB, a He XKIaTh pe3ybTara HeIesIMH.

3HaHWe BO3MOXKHOCTEH M OrpaHHYCHUH aIIMTHBHBIX TEXHOJIOIHH, a Takike yMeHHe UX

IPaMOTHO [PHMEHWTh Jaf0T HEOCHOPHUMOE IPeMMYIUEeCTBO B JO0OH HHIKEHEepHOU
IEesTeILHOCTH.

I[ens npozpammot

Ilenero mporpammsl sBnfercd (OPMHPOBAHHE y CHyIIaTelnedl CHCTeMbl 3HAHUH H
KOMIIETEHIUH B 00/1aCTH aAIUTHBHBIX IIPOU3BO/ICTBEHHBIX TEXHOIOTHIA.

Hpeumymecmesa

- U3y4eHHEe BUJIOB alJUTUBHBIX TEXHOIOTHIA;

= H3y4YeHUe FreOMETPUH JeTanel H cOOpoK Ha IMpeMeT BBISBIEHHs 0COOEHHOCTEIH,
HaJIMYHe KOTOPBIX MOXKET MPUBECTH K CHHXKEHHMIO MX TEXHOIIOTHYHOCTH IIPH IPOHU3BOJCTEBE
TIPUMEHEHHEM a/IJATHBHBIX METO/0B;

~ U3yYEHHE CIIOCOO0B KOPPEKTHPOBATh T€OMETPHIO JeTaleil H cOOpPOK ¢ y4eToM
TEXHOJOTHYECKUX OIPaHUYCHHUH aJAUTHBHOTO ITPOU3BOJICTBA;

- U3ydeHHe OCOOCHHOCTEH BHEINHEro BHJA M MEXaHHUYECKHX II0KasaTelel,
XapaKTepHBIX MU pa3nu4HbIX BUJOB aITUTUBHBIX TEXHOJIOI'HIA;

- Kommerennuu ciaymarteneii nocie mpoxokKIeH s IPOrPaMMEL

= 3HaHHE OCHOBHEIX IIPHHIUIIOB aJJUTHBHOI'O IPOU3BO/ICTBRA;

- IIOHUMaHHE TEXHOJIOrMYECKHX OrpaHMYEeHUH aJIUTUBHOTO IIPOU3BO/ICTBRA;

- 3HAHUE BIMAHHS T€OMETPHYECKHX XapaKTEPUCTUK JIeTalel Ha BO3MOXKHOCTE HX
IIPOM3BOJACTBA C HCIONB30BAHMEM a/IMTHBHBIX TEXHOJIOTUH, NpUMEHEHHE 3HaHHH O



TEXHONIOTHYECKUX OCODCHHOCTAX M OTPaHMYEHHAX aIIMTHBHOIO IPOM3BOJICTBA IIPH
[IPOCKTHPOBAHKMHM JIETalleH 1A U3rOTOBIEHHS C IOMOIILI0 3D-neqary;

- YMCHHC BBIIONHATH aHANW3 TEOMETPHM JeTaned u cOOpoK Ha IpeaMer
BBIABICHUS OCOOCHHOCTEH, HalM4de KOTOPBIX MOXKET IIPHBECTH K CHIDKEHHIO HX
TEXHONOrMYHOCTH IIPU MPOU3BOJICTBE IPUMEHEHUEM aITUTHBHEIX METOIOB;

- YMEHHE KOPPEKTHPOBaTb TIeOMETPHIO JeTanedl u cOOpok ¢ ydeToM
TEXHOJIOTHYECKHX OTPaHUYEHUI aJAUTHRHOTO IPOM3BOCTBRA;

- yYMEHHE MOAOUpaTh Ha OCHOBE JaHHBIX 00 OCOGEHHOCTSX TEXHONOTHI BHJI
IPOMU3BOACTBA, MOAXOASAIINHA ISl K3TOTOBJIEHUS KOHKPETHOIO 00BEKTA;

- YMEHHE BU3YalbHO OIPENENATE BUJL aJllTUTUBHON TeXHOIOTHH, HCIIONb30BAHHOM
IIPH IIPOM3BOACTBE OIPEICTICHHOr0 00BLEKTA.

Ilpozpamma kypca

1. O630p aIUTHBHEIX TEXHOJIOI U

2. Fused deposition modeling (FDM)

3. Jlpyrue agiuTHBHEIE TEXHOJIOTUH

4. ITogroroBka Kk nedatu u nocrobpaborka. Codr. STL. Geode.

5. 3aKiro4yeHne

Wrorosetii Tect

HWHHOBAIIMOHHBIE U MU®POBBIE TEXHOJIOI'YH B OBPA30BAHAU

O npozpamme

Kypc nanpasnen Ha GpopMupoBanue 0COBEIX [eJaroru9ecKuX KOMIIETEHIUH 1 CO3aHue
Gasel 3Hanuit B obmacTu LUGPOBON KynbTYphl, LU(POBOH TIPAMOTHOCTH, U dpoBBIX
TEXHOJIOTHH, COBPEMEHHBIX 00pa3oBaTEIbHBIX TEXHONOTHH, a Takke B cdepe MPOeKTHOH 1
HHKEHEPHOTBOPYECKOU AeaTeNbHOCTH. OCHOBHas IeNeBas HalpaBIEHHOCTh Kypca — JaTh
GazoBele TIpe/cTaBieHus M 3HaHMA B 06GIacTH UUPOBOH SKOHOMUKH, MH(POBOH CPEIHL,
COBPEMEHHBIX 00pa3soBaTeNbHBIX TEXHOIOTHI, B KOTOPHIX (yHKIHOHUPYIOT M Pa3sBHBAKOTCS
COBPEMEHHBIC BY3bl, NPEANPUATHS M SKOHOMHYECKHME MHCTUTYTHI, 4 TAKXKe IT03HAKOMUTH
1e/iaroroB 00pa3oBaTeNbHBIX YIPEKIEHHA C COBPEMEHHBIMH TEHIEHIIMAMH H H3MEHEHHIMH B
IIPOU3BOJICTBEHHOU, SKOHOMHYECKOH Hu couuampHOi obmactsax. Kypc opueHTHpoBan Ha
co3jlaHve B 00pa3oBaTeNbHON cpejle YCIOBHM AJisi 00y4eHHs CIEelHalicTOB HOBOTO THIIA,
CIIOCOOHBIX pasBHBaThCs M paboTaTh B MHAYCTPHSAX OYAYyLIEro, MOCPEACTBOM YHHKATLHbIX
00pasoBaTENbHBIX TEXHONOIMH, OCHOBAHHBIX HAa CHHTE3¢ IPOEKTHOH, HHIKEHEPHO-
TBOPYECKOMH, 00yuaromief # NpeAnpHHUMATENIBCKOM KOMIIOHEHT.

Ienu npozpammol

1. OO6ecneunts pa3BuTHe NPOGECCHOHAIBHBIX KAuyecTB IEJaroroB C LB
OPUCHTHPOBAHHS UX [EATEIBHOCTH Ha 00yUeHHe CIENMaIHCTOB Oyayluero, KOTopsie OyayT
BOCTpeOOBaHBI Ha pEIHKE Tpyaa yepes 10-15 jer.

2. CdopmupoBaTh (GyHIaMEHTANBHYI TEOPETHYECKYI0 0a3y M KOMIIETEHIHMM IS
Iearoroe Juisi paboTkl B NPHHIMIHATLHO HOBBIX YCIOBHAX IU(POBOH 5KOHOMHMKH H
LII(QPOBOH Ccpespl.



Hcnonv3yembie MemoOst U pe3yibmantol

IlporpamMma  mpesmonaraeT  MCHONb30BAaHHE CIEAYIONUX METONOB  OOydeHHS:
HHTEPAKTHBHOCTh, HMMMEPCHBHOCTb, MpPOEKTHOe oO0ydenwme. IIporpaMma OCHOBaHA Ha
[I0C/IEI0BATEIFHOM OCBOEHHMH IIPAKTHYECKHX HABBIKOB M TEOPETHYECKHX 3HAHH B obIacTu
IE(POBBIX TEXHONOTHH ¥ U(PPOBOI KyJIBTYPEI, IEPEIOBLIX 06Pa30BATE/IBHBIX TEXHONIOTHI B
muposoit cpexe. IlporpaMma OpHEHTHPOBAHA Ha IEPBHYHOCTH NMPAKTHUCCKUX HABHIKOB U
(OpMHpOBaHHE KOMIETEHLMH, TEOpUS B KakKIOH TeMe M3ydaeIcs B COOTBETCTBUH C
KOHKDETHOH KOMIIETEHIMEH ¥ BO3MOMKHOCTBIO HCIOJIB30BAHUS IONYYEHHBIX 3HAHWH IS
BBIIOTHEHHS NPETOXEHHBIX 3aJaHuii ¥ ynpakHeHuH. Clymareiu moaydar 6a30Bble 3HAHHS
B 00J1acTH (POBOH SKOHOMUKH H HU(PPOBEIX TEXHONOTHH; CHOPMHPYIOT KOMIIETEHIMH JUISI
OpraHu3aluu 00pasoBaTeNBLHOrO Ipolecca B COOTBETCTBHHA C TPeGOBAHUAMM M 3alpOCaMM
COBPEMEHHOM S5KOHOMHYECKOI CpeJibL.

Oceausaemole Komnemenyuu

1. Basopbie sHanms B obnactH HHGPOBOA KylbTypsl W HH(BPOBOH IPaMOTHOCTH,
aJIITUBHEIX TEXHOJIOTHI B 06pa3oBaTeIbHOM IIPOIlECCE;

2. ba3zoBele 3HaHMA B cepe MPOSKTHON NEATENLHOCTH B €IUHCTBE CHCTEMBI «IIKOIA-
BY3IIpEANpUATHE/OU3HECY ;

3. SHaHHMS M TPAKTHYECKHE HABHIKM B OOJACTH COBPEMEHHBIX OOPa30BATETBHEIX
TEXHOJOTHA;

4. HaBpIku Opranusanuu 06pasOBATeNbHBIX MIPONECCOB I OOYUEHHS CIENMAIMCTOR
Oy my1ero;

5. 3HaHuA B 001aCTH COBPEMEHHBIX S9KOHOMHYECKHX, TIPOU3BOJICTBEHHBIX H COIMATBHBIX
IIPOIIECCOB.

Ilpozpamma

1. IlepeioBbie MU(PPOBHIE TEXHOIOTHA

1.1. ITudposas KyipTypa i HudpOBas rPaMOTHOCTE;

1.2. Iuposas TpancdopMarus B COLHUAIBHO-3KOHOMUYECKOH M IPOH3BOICTBEHHOI
cpeje: rnobanbHbIe TPEH/IEL;

1.3. ITudpoBbie TEXHONIOTHHU: 8l IUTHBHEIE TEXHOIOTHH, Onokdeiin, W u Big Data.

2. CoBpemeHHBIe 00pa30BaTeIbHBIE TEXHOIOTUH

2.1. Obpazosanne 4.0. Cmemannoe obydenue (blended learning). IlepesepryToe
obyuenue (flipped classroom);

2.2. UmMepcuBHOE 00yueHue. Project based learning.

3. TBopueckas ¥ IPOeKTHAS JeSTEILHOCTE

3.1. IIpoexTHas AeATETBHOCTD: TEOPETUIECKHE OCHOBBL;

3.2. TeopuecTBO M WHXXHHHMPMHI B IM(POBOH Cpeje: pasBUTHE KPEaTHBHOCTH Y
of0yJaronmxcs;

3.3. IIpoeKkTHpOBaHHEe MHHOBALUN U MEDKUHUPUHT' B 1IUbpOBOit cpesie.

Hroroseiii Tect



IIM®POBBLIE IBOMHUKH W3 /EJINIA

O npozpamme

Kypc «Iladposbie IBOMHHKE H31ETHi» [OATOTOBTEH HA OCHOBE, B JIONONHCHHE H B
PasBUTHE K HallHOHANBHOMY cTaHaapry Poccuiickoit @enepauu I'OCT P 57700.37-2021
«KoMmnrerorepHeie Monenmn u MojaenupoBanue. Iludposele mBoiiHuku wu3genuii. O6mime
TOJIOKEHUA, NeHcTByromeMy ¢ 1 suBaps 2022 roma u paspaGoranromy B 2020-2021 1.
cnenuamictavu Cankr-IlerepGyprekoro monutexauyeckoro ynusepcurera Ilerpa Bemmkoro
(CIIOI1Y) coBmectHO ¢ PoccuiickuM desiepanbHbiM SAEPHBIM [EHTPOM — Bceepoccuitckum
HayqHO-HCCICOBATEILCKUM HHCTHTYTOM 3KCIEPUMEHTaNbHOH (usukm» (OI'YII «PDIII-
BHUMO®»), B pamkax JesITeIbHOCTH TeXHHYecKoro komurera 700 «MaTeMaTHueckoe
MOJICTHPOBAHUE M BHICOKOIIPOU3BOUTEIBHEIE BhIYMCIUTENbHBIE TexHoTorHm» (TK 700).

Kaxmas u3 jekumii Kypca pacKpblBaeT 3I€MEHTH IH(PPOBHIX ABOWHHKOB U3JEIIUH,
KJIFOUCBEIC TEPMHUHEI U MIOJIOXKEHHUs] HallHOHANBHOIO CTaHIapTa.

Kypc «lludpossie nBolinyku usnenniny noarorosnex crenuamicramu CIIGITY, Ientpa
KoMmreTeHIIMH HanuoHaneHOR TexHoJoruueckoit uHunmaTussl «Horbie [IPOU3BOJICTBEHHEIE
TexHonorun» Ha 0Oase MHCTHUTyTa mNepeioBBIX MPOU3BOJACTBEHHBIX TexHomoruii CIIGITY
COBMECTHO ¢ MHKEHEPAMH BeJyLlero oTedecTBeHHoro Mmkuuupunrosoro meurpa «Ilentp
KOMIIbIOTepHOro HHKuHupuHray (CompMechlLab®) CIIGITY, ofnafaomumMu MEOTOIETHAM
ycneumssM onbiToM BeinonHenus HMOKP no 3aka3am npeapuaTHii BEICOKOTEXHOIOMHIHOM
NOPOMBINIIEHHOCTH M3  TAaKUX  HAYKOEMKHMX  OTpacielf, Kak JBHTaTelecTpOSHHE,
SHEPrOMallMHOCTPOSHHE, AaTOMHOE, He(Tera’oBoe H CIENHAIBHOE MAIIHHOCTPOEHHE,
aBTOMOOHJIECTPOCHHE H CYJOCTPOEHHE.

Pesynvmameot obyuenus

Kypc nanpasnen Ha GopMUpOBaH#e 3HAHKHN U IIPECTABICHHUIH;

- 00 OCHOBHBIX MOMXOMAX K ONPEIEICHHIO IOHATHA M TEPMHHA «IM(POBOI
JBOWMHHKY;

- 06 OCHOBax pa3paboTKH, BepH(HUKALMK M BaIMJAIHH MATeMATHYECKHX,
KOMIIBIOTEPHBIX U HUDPOBLIX MOJEIIEH;

-~ 0 nopszike OPMUPOBAHHS MHOTOYPOBHEBOH CHCTEMBI TPeOOBAHUIL K H3IEIHIO;

— 00 OCHOBaX NPOBeNCHHUS MUMPOBBIX (BUPTYAIbHBIX) MCIBITAHUN H3IETHS TIPH
TIOMOIIY IE(POBEIX (BUPTYaJbHEIX) HCIBITATENBHBIX CTEH/IOB U IOIMIOHOB Ha IIPOrPAMMHO-
TEXHOJIOTHYECKOH TuaTdopme (LudpoBoif maardopme);

- 06 ocobeHHOCTAX OOECTedeHus JBYCTOPOHHHX UH(OPMAIUOHHBIX CBA3EH
1IA(POBOIO TBOHHUKA C U3/IETHUEM.

Dopmupyembie KOMREeMeHUUU

- BII[ICHHE TIOHATHHHO-TEPMHHOIOTHYECKUM alllIapaToM IO TeMaTHKe [H(POBEIX
JIBOWHUKOB H3E/INH;

= CIIOCODHOCTE K KPHTHYECKOMY BOCHPHATHIO KOHIEHNIHH M TOAXOIO0B K
CO3/IaHUIO IU(PPOBBIX JBOMHUKOE;

— CIIOCOOHOCTb  WCIIONB30BaTh IIONY4YCHHBIE 3HAHHMS B XOAe pazpaboTKu H
peay3aly KOPIOPAaTHBHAIX CTpaTeruii udpoBoit TpanchopManuu;

- TOHMMaHWE  OCHOBHBIX  IIONIOKEHMH HOBOH  IapagurMel  mUQpoBOro
IIPOEKTHPOBAHUS U MOJICTUPOBAHHMS KaK Ka4€CTBEHHO MHOTI'0 IOAX0/1a K CO3IaHUIO ITO0AIBHO



KOHKYPEHTOCIIOCOOHOH NPOAYKIME HOBOTO IIOKOTEHHs B YCIOBHSIX pasBopauuBatolneiicsa IV
TIPOMBIILIEHHOH PeBOIOIHH;

— IOHUMaHHE J(QQEKTHBHOCTH HCHONB30BAHMS ¥  IIEPCIEKTHB  Pa3BHTHS
IU(POBBIX JBOHHHKOB H3JE/HHA B BEICOKOTEXHOIOTHYHOM IIPOMBIIIJIEHHOCTH.

Ilpozpamma kypca

Mopyns 1. TToxoas! K ONpe/ie/IeHIIO IOHATHS «ITH(POBOM ABONHHK

Tema 1. Kornenuust niudpoBIX IBOHHUKOR

Tema 2. OcHOBHBIE MOTXO/IBI K ONPEICTEHUIO IOHATHS «IA(POBOT ABONHUKY

Tema 3. Konnenmus 1iudpoBbIX ABOMHUKOB W3IETHIA

Monyinp 2. Maremartuveckoe H KOMIIBIOTEPHOE MOJETHPOBAHAE
Tema 4. Maremarudeckie U KOMITBIOTEPHbIE MO/IEITH

Tema 5. My nsTHAHCHUIIIMHAPHEIE MOJIENH. AXEKBATHOCTD MOJIEIeH
Tema 6. Bepudukanus mozenei.

Tema 7. Banumanus mopaeneii

Tema 8. Bepubukanus u Bammganus IpOrpaMMHOTO obecredeHus KOMITBFOTEPHOTO
MO/IeJIMPOBAHHS

Mozmyne 3. DieMeHTHl i HHCTPYMEHTbI pa3paboTKu 1H(BPOBBIX ABOWHUKOB U3 AeIuit
Tema 9. MuoroyposHeBas ciucteMa TpeGoBanumit

Tema 10. ITudporsie (BUpTyaNbHBIE) HCIBITAHAS

Tema 11. Iludpopsie (BUPTyaIbHbIE) HCIBITATENBHBIE CTEHIB! W TTOJIUTOHbI

Tema 12. [IporpaMMHO-TeXHOTOrHYeCKast IIATGOpMa HH(DPOBBIX IBOHHHKOB

Monyns 4. I{udpoBsie 1BONHUKH U3 eTHIA

Tema 13. Iludposas moxens uznenus

Tema 14. [Iycropornue nu(OpMaluOHHEIE CBSI3H

Tema 15. IlupoBsie nBOMHMKM M BHOBB pa3pabaTHIBAEMBIX H SKCIUTYaTHPYEMBIX
U3IeITH

Tema 16. IlepcrekTHBBI pa3sBUTHA [MMPOBEIX ABOWHHMKOB B BBICOKOTEXHOJIOMMYHOM
IIPOMBIIIIEHHOCTH

3D-IU3AWH U IPOTOTHIIHPOBAHUE HHHOBAIHOHHOI'O
MPOJTYKTA

O npozpamme

O6pasosarenshas nporpamMMa «3D-ju3aliH ¥ HPOTOTUIMPOBAHHE WHHOBAI[MOHHOTO
IIPOIYKTay» HalpaBJIeHa Ha IOBBIILICHHE KBATM(DUKALMK U YPOBHS KOMIIETEHIUH HHKEHEPHBIX
KagpoB B obmactu 3D-momemupoBanust, 3D-meuarw, 3D-BH3yamm3aluE W jguzaiiHa B
PA3JIMIHBIX BBICOKOTEXHONOTHYHBIX OTPACISIX TPOMBIIIEHHOCTH; Ha IIOBBIIEHUE YPOBHS
IIPAKTUYECKUX HHIKEHEPHO-TEXHUYECKHX HABBIKOB M KOMIIETEHIIMIA.

IMenu u 3aj1a4sl mporpaMMel: GOPMUPOBAHHUE M COBEPIIEHCTBOBAHHE KOMIICTEHIHH B
00NMacTy NPOEKTHUPOBaHUA U PaspabOTKM HAYKOEMKOH IPOXYKIMH Ha PAasIHUHBIX CTAIHUSX
HKU3HCHHOTO [IMK/Ia HHHOBAIIMOHHOTO IIPOMBIIIIEHHOTO H3/IENHS, & TAKKe IPOTOTHITHPOBAHHS



MHHOBAlHOHHOI'O I[POJYKTa IPOMBIUIIEHHOTO Ha3Ha4YeHHs (MHHOBAIAOHHOTO W3MIENHs,
ONBITHOIO /MK 9KCIIEPUMEHTAIBHOTO 06pasia).

O6BeM nmporpaMmer: 76 4acos.

JAns Koro npennasHayeHa mporpaMMa (KATeropum ciymnarenei): PyKOBOZUTETH H
CHENMATHCTEl  (BCEX  YpOBHEH)  HAy4HO-IPOM3BOJACTBEHHBIX,  MPOH3BOICTBEHHEIX
NPETNPUATHH, BOBNEUeHHEIX B iporiecc HUOKP 1 mpouseocTBa HayKoeMKoi IpOAYKIHY Ha
Pa3sIMYHBIX CTAJMAX JKU3HCHHOIO MHKJIA, HMEIOLIHMe BhICIIee 0Opa3oBaHue, B TOM 4YHCIE
Ipo(eccopeKo-IpenogapaTebCKuii cocTaB.

Tempb1 Jiekuuii 1 OCHOBHBIE MOXYJIH IIPOrPAMMBI

Mooyne 1. Ilonamue u cucmemmuviii ananuz HUP u OKP. Ocnoswl paspabomxu/dusaiina
U NpOMOMUNUPOEAHUA UHHOBAYUOHHO20 npooykma. Hayuno-mexnuyeckas nodzomoska
npou3600Ccmeda.

1.1. Oxonomwuka s3mammit. VYrpanesue sHanusMH. Haykoemkas NPOLYKLUHS U
BBICOKOTEXHOJIOTHYHOE TTPOU3BOJCTRO.

1.2. Ocrossl ynpasinenus HUOKP. ®opmupoBanue 6asbl 3HaHUil Ha IpEeATPUSTHSIX.
UnrennekTyansHas coOCTBEHHOCTD, HHTEUIEKTY aNbHBIH KaUTaT

1.3. HUOKP xak cumcrema. CHCTeMHBIH NOAXOI B YIIPaBJICHUM HCCIE/IOBAHUAMU H
paspaboTkaMu

1.4, Crangaprusaimus W CHCTeMa CTaHJAPTOB, CBA3AHHBIX C MCCIENOBAHHAMH U
paspaborkamu

1.5. HayuHas moAroToBKa MpOM3BO/ICTBA.

1.6. Texnuyeckas mOArOTOBKA MPOU3BO/ICTBA.

Mooyne 2. Pecypcnoe obecneuenue paspabomxu/Ousaiina u NpoOeKMUpOSaHUs.
UHHOBAYUOHHO20 npodykma. Llugposvie mexnonoauu 6 npoyecce ousaiina/pazpabomru,
NPOEKMUPOSAHUL U NPOMOMUNUPOBAHUS, NOCTNAHOBKU HA NPOUIEOOCE0, UHHOBAYUOHHO20
npodykma. FOpuouyeckue ocrnoewt ynpasnerus HUOKP.

2.1. MarepuaibHO-TEXHHYECKOE obecneueHne Tmporecca paspaboTKH/aH3aiiHa,
IPOEKTUPOBAHUS ¥ IPOTOTUIIHPOBAHNS HHHOBAIHOHHOTO IIPOIYKTA

2.2. lludpoerie cucTeMbl, ajJUTUBHBIC TeXHONOTHHM, 3] MOIENMpPOBaHHE U
IIPOEKTUPOBAHHE

2.3. Oprannzanus u mwianuposanrne HAP u OKP. MeTob!l ¥ BUIBI IJIAHUPOBAHHS

2.4. Pacyer  CMETBI 3aTpaT M CTOMMOCTH paspabOTKM ¥ IPOTOTUIMPOBAHHS
HMHHOBALHOHHOI'O MPOIYKTA

2.5. Kommepuuanmmzanus PUJT

2.6. KoHTpaKkTHOE yIpaBleHue i MOHUTOPUHT

2.77. FOpuveckue OCHOBEI YIIpaBJIeHHs HCCIENOBAHHAME H paspaborkamu. [IpaBoas

sanuta PHJI.



«Ilo1MMepHbIe KOMITO3HLIMOHHBIE MATEPHAIBD»

O npozpamme

CoBpeMeHHBI# MUp HAIOJHEH Pa3THYHBIME CTOKHEIME MEXaHH3MAaMH, HCIIOb3Y eMBIMHU
HAMH 7S BBIIOJIHEHMS TOW WM HHOM paboTel. Peub mueT kak o IOBOJBHO IIPOCTOM
000opynoBaHUH, TaK M 0 GONlee KOMIUIEKCHEIX IEKTPOMEXaHHUECKAX CHCTEMAX. IIpencraBpre
UL TIpUMEpa KOHCTPYKIMIO COBPEMEHHBIX aBroMoOumelf, caMONETOB M IIPOMBINITEHHBIX
pOOOTOB, COCTOAIINX M3 COTEH AIPEraToB, Y3/I0B H ACTaleil.

Ilpy 5TOM WENOCTHOCTH M Ka4eCTBO MOMOOHBIX BBICOKOTEXHOJOTHYHBIX CHCTEM BO
MHOIOM OIPE/EISETCs IPUIOAHOCTHIO KaX/[0r0 OTAENIBHOIO 3IEMEHTA CHCTEMBI CIIPABISATHCS
CO CBOMMH YaCTHBIMHM 3afadamy. IlonuManue naHHBIX 3aja4, a TaKke CBA3eH MeXIy
SJIECMEHTaMK CHCTEMBI U yCIIOBUAMY € DKCIULyaTalliy IeXaT B OCHOBE IIPHHATHS PelIeH i Ha
STalle TPOCKTHPOBAHKS CO31aBaeéMOH KOHCTPYKIMH. B yacTHOCTH, peus upeT o BEIGOpe H3
YHMCIa MOAXONSIIMX KOHCTPYKIHOHHBEIX MarepuajloB Haumbolee ONTHMAIbHOTO BapHAaHTa,
HCIIONB3YeMOTo Il U3rOTOBIEHUS OT/IENBbHEIX NeTanell cucteMsl. IIpy 5TOM CyIIecTBOBaHHE
TaKoro 0coboro Kiacca KOHCTPYKUHOHHBIX MATepPUANIOB, KaK KOMIIO3HIMOHHbIE MarepuaJbl
SHaYUTCIBHO PacCIIMPseT BOSMOXKHOCTH IIPH CO3/IaHHH HOBBIX M3/I€IHi, BO MHOIOM 34 CU&T
nepexofia OT “IOMCKa KOMIIPOMHCCHOIO BapHaHTa Marepuana” K “IPOEKTHPOBAHUIO
Marepraia ¢ TpedyeMEIM HabopoM CBOMCTB”.

Kypc “Ilonumepnrre KOMIIO3UIMOHHEBIE MATEPHANET” TTO3BOIAT BCEM 3aMHTEPECOBAHHBIM
CIIyIIaTeIIsIM II03HAKOMHUTELCA ¢ KIIFOUEBOH Pa3HOBHHOCTBIO KOMIIO3HIHOHHEIX MarepHasoB -
TOTMMEPHBIMA KOMIIO3UIHOHHBIME Marepuanami (IIKM). B pamkax jaHHOTO Kypca, aBTOPBI
IPENOCTABIAIOT KaK OOIIYI0 HHPOPMAIIHIO O TEXHOJIOTHSX, CBA3AHHEIX C KOHCTPYKIIHOHHEIME
MarepuanaMu, Tak 1 Oolee Crenuatu3upoBaHHEIe CBeIeHIs 06 ocobenHocTsx paboTst ¢ [IKM
Ha BCEX 3TallaXx XH3HEHHOIO IHKJIa JaHHOro Mmarepuana. Kypce yaemser ocodoe BHEMaHue
Bompocam BeIOOpa cocraBa ITKM, TeXHONOIMAM W 0COOEHHOCTSIM H3TOTOBIIEHHS JAHHOTO
MaTepHaia, a Takxke BOMpOocaM II0CIeayOIeH SKCITyaTalliy U3/IeNiii Ha ero ocHose. JlaHHbIH
Kypc Oymer MOJe3eH CTyAeHTaM TeXHHYECKWX HAlpaBIEHHH IOJIOTOBKH, CBI3aHHBIX C
KIIHOUEBBIMH HAlIPABICHUSAMH BEICOKOTEXHOTOTHYHOIO MATHHOCTPOECHHS.

B komue o00y4eHus ecTh BO3MOXHOCTH IIONy4dTH YAOCTOBEPEHHE O IOBBIIEHHH
kBanuduxanyuu. Konuuecrso yacos — 72.

Tempbl JieKIMiA 1 0CHOBHBIE MOXYJIH IIPOIPAMMBI
Kypc npesicrasien 16 Temamu, KOTOpbIe YCIOBHO MOXKHO MPEICTABUTD 4 YKPYITHEHHBIMU

TeMaTHYeCKUMH OJIOKaMMH;

Mopyib 1. 3HaKOMCTBO € TOTMMEPHBIME KOMIIO3HIMOHHBIME MaTepHanaMH.
1. KoHCTpyKIIHOHHBIE MaTepHaIbL.
2. KoMIIo3unuoHHEIE MaTepHalkl.
3. IlonumepHEbIe KOMITO3UI[HOHHEIE MATEPHAIIBL.
4. AHanmu3 COBPEMEHHOIO PhIHKA HOMMMEPHBIX KOMIIO3UIHMOHHEIX MATePHATIOB.

Monyns 2. IIpoekrrpoBaHue TOMMMEPHBIX KOMIIO3HIIHOHHEIX MaTepPHAaIOB.
1. ITomamMepHBbie MaTPULIBL. BEICOKOMOIIEKYISIPHBIE COETHHEHHA.
2. OU3HKO-MEXaHUYECKHE CBOMCTRA IIOMMEPOB
3. Beibop nmonumepHoit MaTpuibl
4. HaronuuTenu 17151 BONOKHMCTEIX IIONMMEPHBIX KOMIIO3HIMOHHBIX MaTepHATIOB.
5. BBesienve B MEXaHUKY KOMITO3HIMOHHBIX MaTEPHAIIOB.



6. MCTO,I[BI MaTeMaTH4YeCKOoro OITHMCaHusd HA3EeTUNA Hu3 ITIOJIAMEPHBIX
KOMITO3HIIHOHHEIX MaTcpHaloB.

Mopyne 3. Texnonmormu mpoussoacTBa M 0OpaGoTKm MOJIMMEPHBIX  KOMIIO3HITHOHHBIX
MaTepUasoB
1. TToAroTOBKA CHIPEA
2. TexHONOTHH M3rOTOBIEHHS IIPENPErOB HA OCHOBE TEPMOpPEaKTHBHEIX U
TEPMOILTACTHYHBIX IIOTUMEPOB.
3. TexHONTOTMH H3rOTOBIEHHWS W3ACIHH U KOHCTPYKIMH M3 TOTMMEPHBIX
KOMITO3HIIMOHHBIX MaT€pHAIOB Ha OCHOBE TEPMOPEAKTUBHBIX [I0JIMMEPOB.
4. TexHONOIMH H3TOTOBIEHUS WU3NEIHN W KOHCTPYKIMH M3 IIOJMMEPHBIX
KOMITO3HITHOHHBIX MaTEPHAIIOB Ha OCHOBE TEPMOIIACTHYHBIX IIOJTHMEPOB.

Mozye 4. OKcrutyaranus TOTMMEPHEIX KOMIIO3HITHOHHBIX MATEPHATOB
1. MeTozibl HCIBITaHUS IOTMMEPHEIX KOHCTPYKIMOHHEIX MATEPHATIOB.
2. TexHomormum peMOHTa M BOCCTAHOBJICHHS W3JENMi U3 IIOJTMMEPHBIX
KOMIIO3MIIMOHHEIX MaTepHaloB.



