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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensMu qucuIuinHbl (MOIYIIs) SBIISIETCS:

- (opmupoBaHMe Yy CTYJCHTOB CHUCTEMHOE TOHMMAaHUE CBOMCTB,
BO3MO>KHOCTEH Y OTPAaHUYEHUN COBPEMEHHBIX KOHCTPYKIIMOHHBIX MAaTEPUAJIOB;

- o0ydeHHE NTPOCKTUPOBAHUIO W ONTUMU3ALUU KOMIIOHEHTOB C YYETOM
XapaKTepUCTUK MaTepHalioB, MHHOBAIIMOHHBIX TEXHOJOTUM M HKOJOTHUECKUX
TpeOOBAHMIA.

3ajauamMu TUCIUTIIUHBI (MOTYJIs) SIBJISTFOTCS:

- W3Y4YEHHUE KIIOUEBBIX MEXAHWYECKHUX, TEPMHUUYECKHX, DIJIEKTPUUECKHX U
HKCILTyaTallHOHHBIX CBOMCTBX MaTE€pPHAJIOB;

- OCBOCHME METOJOB aHAJIW3a I[IOBEJCHUS MATEpPUAIOB B YCIOBUSX
JTUHAMUYECKUX, CTATUYECKUX U TEMIIEPaTypHBIX HATPY30K;

- pa3BUTHE HABBIKOB BbIOOpAa MaTEpHalOB ISl KOHKPETHBIX WHXKEHEPHBIX
3azay;

- (opMUpOBaHHE TOHUMAHHUS DKOJIOTHYECKUX AaCIMEeKTOB MCIOJIb30BaHUS
MaTepHalioB, BKJIIOYAasi PEUUKIWHI, OHOpa3araeMocTb M COOTBETCTBHE
MexxayHapoansiM ctanaaptam (RoHS, REACH).

2. [Inanupyemsble pe3yibTaThl 00y4eHUs M0 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3ylbTaTOB OCBOCHHSI 0Opa30oBaTEIbHOU
porpamMmbl (KOMIIETEHIIMI) B pe3ysbTaTe 00yUYeHus M0 AUCHUIUIMHE (MOIYIIO):

OIIK-1 - CnocobeH pemniaTh WHXEHEPHBIE 33/laud B MPOodEeCcCUOHATBHOM
JEATEIbHOCTH, HCIOJb3ysl METOJbl E€CTECTBEHHBIX HAayK, MaTeMaTU4eCKOTO
aHaJu3a U MOJICIUPOBAHUSI;

IIK-1 - Cnoocoben pa3pabaThiBaTh MPOEKTHYI, KOHCTPYKTOPCKYIO,
MOHTaKHY0, SKCIUTYyaTal[MOHHYI0, PEMOHTHYIO TEXHUUYECKYIO JOKYMEHTAIUIO HA
aBTOMATU3UPOBAHHBIE M POOOTHU3MPOBAHHBIE TEXHOJOTUYECKHE KOMIUIEKCHI H
JVHUY;

IIK-2 - Cmoocoben pa3pabaTeiBaTh MPOCKTHYIO, KOHCTPYKTOPCKYIO,
MOHTaXKHY0, IKCIUTyaTallUOHHYIO0, PEMOHTHYI0, TEXHUYECKYIO JOKYMEHTAIIUIO Ha
MEXaTpOHHbIE MOJAYJIH, POOOTHI, POOOTOTEXHUYECKHE YCTPOMCTBA M UX
MEXaHUYECKHUE TIOJICUCTEMBI.

OO0yueHnue 1Mo JUCIUIUIMHE (MOIYIIIO ) IPEANoIaraet, 4YTo 1Mo ero pe3yJbraTaM
oOyuatoruiicst Oyier:

3HATH:



- KJacCU(UKAIMIO COBPEMEHHBIX KOHCTPYKIIMOHHBIX MATEPHAIOB W WX
KJIFOUEBbIC CBOMCTBA;

- IPUHLMIIBI IETPaJallii MAaTEPUAIOB U METOIbI UX ITPEIOTBPALLCHUS;

- CTaHIAPTHI U DKOJIOTHYECKHE TPEOOBAHUS K MaTepHUaliaM.

YMmerh:

- BBIOMpaTh MaTepuanbl i1 KOMIIOHGHTOB Ha OCHOBE Harpy304HBIX,
TeMIIEpaTyPHBIX U AKCILTyaTallMOHHBIX YCIOBUH;

- HCIOJB30BaTh METOAbl TOMOJIOTMYECKOW ONTUMHU3ALMU TIPU BBIOOpE
MaTepuaoB.

Baanern:

- METOJaMM MHTEPIIPETAIMHA TEXHUYECKON JOKYMEHTAIIUH;

- HaBBIKAaMHU IIPE3CHTAIIMN WHKEHEPHBIX pelleHnl ¢ 000CHOBaHKHEM BhIOOpa
MaTE€pUAIOB JIJII KOHKPETHBIX 3aJ1a4.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. Obmas Tpy10€MKOCTh JUCIUIUIMHBI (MOIYJIS).

OO6miasi TpyIOEMKOCTh AUCHUIUIMHBI (MOayJisi) coctaBisier 4 3.e. (144
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem aucuMIUidHbL (Monaynsi) B (opMe KOHTAaKTHOM paboOThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peajin3alnu 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IPU IPOBEICHUH YUEOHbIX 3aHATUH:

KomnaectBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne7

KonrakTHas paboTa rmpy npoBe/iecHUH Y4eOHBIX 3aHSTHH (BCETr0): 48 48
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O0beM AUCHUIUIUHBL (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydarouuxcsi ¢
NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNbHONM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMpPH MPOBEACHUU
IIPOMEKYTOUHOM aTTeCTAllMK COCTaBIsAeT 96 akaneMuueckux yaca (OB).

3.4. IIpu 0Oy4eHnH 110 MHANBUIYAIEHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUIHHBI (MOMYIIS]) MOXKET OBITh peain30BaH




MOJTHOCTBHIO B (hOpPME CaMOCTOATEIBHON pabOThI 00yUAIONINXCS, a TaKKe B popme
KOHTaKTHOM paboOThl 00ydaloIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULAMU, TPUBJIEKAEMBbIMU K pealiu3allii 00pa3oBaTebHONW MIPOrpaMMbl HA MHBIX
YCIIOBUSIX, IIPU NPOBEIECHUHN IPOMEKYTOUHOMN aTTECTALUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIIUOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 BBCI[CHI/IC B COBPECMCHHBIC KOHCTPYKIIMOHHBIC MaTCPHAJIbI

PaccmarpuBaeMble BOTIPOCHL:

- OcHOBHBIE TPeOOBaHUS K MaTepuaiaM: MEXaHUYECKHe, TEPMUUYECKHE, JIIEKTPUIECKUE CBONCTBRA;

- Knaccudukarms MarepuanoB: MeTauIbl, TOJUMEPHI, KEpaMHKa, KOMIIO3UTHI, yMHBIE» MaTepHaIbI;
- TenaeHIMN pa3BUTUSA MaTepHAIOBEICHNA: HAHOMATEpHallbl, OMopa3iaracMble MaTepUaIbl;

- CtaHgapThl 1 METOABI TECTUPOBAHHS MATEPHAIIOB.

2 MeTtanibl U CILIaBEI B pO6OTOTCXHI/IKC
PaccmatpuBaembie BOMPOCHL:

- AMOMHUHUEBbIE, TUTAHOBBIE CIJIABBI U BHICOKOTIPOUHBIE CTAIH;
- [IpumeneHue: kapKachl, MAPHUPHI, TPUBOJIBI;

- Metoabl 00pabOTKH: TUTHE, aITUTHBHOE TIPOU3BOICTBO;

- Koppo3sust u MeTobI 321U THI;

- MarHueBbIe CIIIaBhI: MPEUMYIIESCTBA U OTPAaHUICHHS.

3 ([Tomrmepsl M KOMIIO3HTHI

PaccmaTpuBaeMble BOIIPOCHIL:

- TepmonacTsl U peakTOIIACThl: CBOUCTBA U IPUMEHEHHE;

- VINIeNNacTUKY ¥ CTEKJIOIUIACTHKU: IPOYHOCTD U JErKOCTh;
- 3D-neuars NONUMEPHBIMU MaTepUaIaMHU;

- Jlerpaganys noiauMepoB MO Harpy3Koi U TeMIepaTypoil.

4 |Kepammuka u CTEKIIO

PaccmatpuBaeMble BOIIPOCHL:

- BricokoTemnepaTypHas KepaMHKa: OKCUIBI, HUTPUJIBI;

- CBepxTBEpIpIC MaTepHaibl (aIMa30I0I00HEIEC TOKPHITHA);
- Texnonoruu o06pabOTKU: CrieKaHUe, Ja3epHas Pe3Ka;

- [IpuMeHeHHe B aTYMKaX U U30JSTOPaX.

5 |YMHbIE MaTepHabl

PaccmatprBaeMbie BOMTPOCHL:

- Matepuaisi ¢ mamsatbio popmbl (Ni-Ti cruiassr);

- [Ibe3027IEKTPHUKH M AIIEKTPOAKTHBHBIE TIOJIUMEPHI;
- MarHuTOCTPUKIMOHHBIE MATEPUAIIBL;

- [IpuMeHeHre B aKTyaTopax M CEHCOpax.

6 |Hanomarepuanbl

PaccmaTpuBaemble BOIIPOCHI:

- YrieposHble HAHOTPYOKH U rpadeH;

- HaHOKOMIIO3UTBI: yCUIIEHUE MEXaHUYECKUX CBOMCTB;
- HanoceHcops! 1 ruOKast 2JIEeKTPOHHKA.

7 |IlonynpoBOHUKOBBIE MaTEpUAIIbI
PaccmarpuBaembie BONPOCHL:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- KpemHuuid, apcenua rannusi, HUTpUJ FaJlIus;
- TepMoperymsinns B 2JIEKTPOHUKE;
- 'nOxue u nmpo3payuHble MOTYIPOBOIHHUKH.

MarsuTHbIC MaTcpHraJibl
PaccmatprBaeMbie BOMIPOCHL:

- ITocrosiuusie MaruuThl (Nd-Fe-B, Sm-Co);

- MsArKre MarHUTHBIC MaTePHAIIBI;

- MarauTHbIe KUAKOCTHU B AeMiipepax;

- AJIBTEpHATHBBI PEAKO3EMEIIbHBIM MarHUTAM.

BbrnocosmecTtrMbie MaTc€puralibl
PaccmarpuBaeMbie BOTIPOCHI:

- Turan, PEEK, 6uopasnaraeMbie OJTHMEPEI,
- Tector Ha 6uocoBMecTumocTh (ISO 10993);
- buoMnmMeTnueckue MaTepuabl.

10

Marepuaisl 11l XpaHEHUS SHEPTUU
PaccmaTpuBaemble BOIIPOCHI:

- Jlutuii-noHHBIe 6aTapen U CYIepKOHICHCATOPHL;
- TBepoTeNIbHBIE IIEKTPOIHTHI.

11

JIérkue marepuanbl

PaCCManI/IBaeMI)IC BOIPOCHI:

- AmroMuHMI VS, KOMIIO3UTBI: CPABHCHUE,

- CoToBas CTPYKTypa U METAJUTMUECKUE TIEHBI;
- OnTUMH3anus Beca.

12

BrIcokoTeMIiepaTypHbIE MaTEPHAIIBI
PaccmaTpuBaemble BOTIPOCHI:

- XXaponpouHble CrIaBbl U KEpaMuKa;

- TennoBsle 6apbepsl U OXIAKICHUE;

- Hedopmariyst Ipy DUKINYECKUX HArpy3Kax.

13

(I)YHKI_II/IOHaJIBHBIC IMOKPBITUSA
PaccmarpuBaeMbie BOTIPOCHI:

- AHTHKOPPO3UOHHBIE I H3HOCOCTOMKHUE MOKPHITHS;
- TenmonpoBoAAIIHE U TUIIEKTPUIECKHE CIIOH;

- [IpuMeHeHne B SKCTpEMabHBIX YCIOBUSIX.

14

AI[,Z[I/ITI/IBHBIC TCXHOJIOI'MH
PaccmaTpuBaemble BOTIPOCH:

- Meraiumueckast 3D-niewars (SLM, DMLS);
- [onumepHbIe U KepaMUYECKHe METOIbI;

- Tononoruueckas ONTUMHU3ALUS CTPYKTYP;

- [TocTo6paboTKa ¥ KOHTPOJIb Ka4eCTBa.

15

CaMOBOCCTaHaBJ'H/IBaIOHII/ICCﬂ MaTcepHraJibl
PaccmaTpuBaemble BOIIPOCHI:

- MUKpOKaIcyJisl C MOJIMMEPaMH;

- PeBepcuBHBIE XMMUYECKHE CBSI3U.

16

YceTonunBoe MaTepUaIoOBEICHUE
PaCCManl/IBaeMI)Ie BOIIPOCHKHI:

- PeIlPIKJ'Il/IHF METAJIJIOB U HOHI/lMepOB;
- BHopa3naraeMble KOMIIO3HUTHI,

- Onenka xu3HeHHoro nukna (LCA);

- Crannmaptsl RoHS, REACH.




4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

HpaKTI/I‘IGCKI/IC 3aHATHUA

Tematuka MPAKTUYCCKUX 3aHATHH/ KpaTKO€ COACPIKAHUC

AHaJIi3 MEXaHUYECKUX CBOMCTB MaTepHUAJIOB

3D-neyaTh MOTUMEPHBIX JETATICH

B pesynbraTe BBIIOTHEHHUS TPAKTHIECKOTO 3aHATHS CTYACHTHL:

- Cripoextupyrot 3D-Monens mpocToro KOMIOHEHTa (HapuMep, IECTepHH WIIH KOpITyca CeHCopa);
- OcBosT HacTpoiiky napamerpos FDM-nieyatu (TeMneparypa, CKOPOCTb, 3aII0JHEHHE);

- I3roToBsT fnetans U OLEHAT €€ TeOMeTPUIECKy0 TOUHOCTh U IPOYHOCTb;

- [Ipoananu3upyroT orpaHUYeHUs TOTUMEPOB ISl JUHAMUYECKUX Harpy3o0K.

PaboTa ¢ KOMIIO3UTHBIMHI MaTepUaIaMu

B pesynbraTe BBINOTHEHHUS IPAKTUIECKOTO 3aHATHS CTYACHTHL:
- Paccunrarot ynenpHyr0 MPOYHOCTH KOMIIO3UTOB;

- [IpennoxxaT npuMeHeHHE KOMIIO3UTOB B KOHCTPYKIIUH.

TemmoBeie paC‘léTBI JJIA DJICKTPOHUKHU

B pesynbrare BHIIOIHEHUS PAKTUUECKOTO 3aHATHS CTYIECHTHL:

- CMOJIeNHpYIOT TEIJIOBBIZIETICHHE B MUKPOKOHTpOJuIepe poboTa ¢ nmomonipio [10 (manpumep, ANSYS
Thermal).

- [lon6epyT MaTepuaisl 11 paiuaTopoB (aTFOMUHUHN, Meb, KOMIIO3UTHI) HA OCHOBE TEIJIONPOBOTHOCTH;
- Paccunraror HeoOX0AMMOE OXJaXJEHUE IS IPEJOTBPAILCHUS TIeperpesa.

Koppo3sus u 3amura MeTajioB

B PE3YIBTATE BBIMTOJHEHUA MTPAKTUICCKOTO 3aHATHUA CTY ACHTBI:

- CpaBHS[T CTOHMKOCTD AJIIOMWHHSA, CTAJIM 1 MAaIrHUCBBIX CIIJIaBOB,

- Pa3pa60Ta}0T PEKOMCHAAIINU IO 3aIUTE KOPITYCOB UIA pa6OTBI B arpC€CCUBHBIX Cpeaax.

OHTI/IMI/I3aI_II/I${ BE€Ca KOHCTPYKIUHN

B pesynbrare BHINOIHEHUS IPAKTUUECKOTO 3aHATHS CTYACHTHL:

- CIIpOEKTHPYIOT JIETKOBECHYIO KOHCTPYKIMIO KPOHIITEHHA /1715l poO0Ta-MaHHITyJISITOPa;
- Mcnonp3ytoT MeToabl Tonosiorndeckoit ontumusanuu B CAD-nporpammax;

- CpaBHAT NPOYHOCTH MOAENEH U3 AIFOMHUHUS, THTAHA 1 KOMITO3UTOB;

- PaccunTaror 3KOHOMHIO YHEPTHH TIPH CHIKEHUH MacChl MOOMIIBHOTO poOoTa.

YTI/IJ'II/BaI_II/IH H 5KOJIOTHA

B pe3ynbrare BHINOTHEHUS MPAKTUUECKOTO 3aHATHS CTYIECHTBL:

- [Ipoananmu3upyIOT )KU3HEHHBIH UK JIUTUI-UOHHOM OaTapen (100bI4a, MPOU3BOJICTBO, yTHUIIN3AIINSA);
- M3yyar TexHonOrNM nepepaboTKy MOJIMMEPOB U METAJLIOB,;

- O1eHAT COOTBETCTBUE NpoeKTa dKojornyeckum cranaapram (RoHS, REACH).

4.3. CamocTosiTenbHas padoTa 00yJarommuxcs.

/1

Bun camocrosTensHO# paboThI

TeKyma;I MOATOTOBKA K MPAKTHUYCCKUM 3aHATHUAM.

N3yueHne qONOIHUTENBHON JINTEPATYPBI.

[ToaroToBka Kk MPOMEXKYTOYHOM ATTECTAIIUH.

W N

IToaroroBska k TCKYIIEMY KOHTPOJIIO.




5. llepedenr wu3maHuii, KOTOPbIE PEKOMEHAYETCS UCIIOIb30BaTh MpU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIST).

é\/@n bubnuorpaduyeckoe onrcanue MecTto noctyna
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2 | Ky3nenos, B. I'. HoBbIle KOHCTpYKIIMOHHBIE URL:
Martepuaibl ;. yaeoHoe nocodue / B. I'. Ky3nernos, I'. https://e.lanbook.com/book/196133
A. Amunosa. — Kasanp : KHUTY, 2020. — 472 ¢. | (1ara odpamenus: 27.05.2025) . -
—_ISBN 978-5-7882-2812-9. TekcT: 37eKTPOHHBIN.

3 Comnues, 1O. I1. CnennanbHbie MaTepuasbl B URL:
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Comnnnes, E. U. psxun, B. 0. [Munpaitnen. — 4-¢ (nata obpamenns: 27.05.2025). —
w3, ctep. — Cankt-IleTep6ypr : Jlamb, 2024, — 664 | 1 CKCT: MCKTPOHHBIIL..
c.— ISBN 978-5-507-47646-6.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

Odunmansueiit cait PYT (MUNT) (https://www.miit.ru/);

Hayuno-texunueckas oudauorexka PYT (MUNT) (http:/library.miit.ru);

Oo6pazoBartenbHas matdopma «kOpaitr» (https://urait.ru/);

O6mue uHPOPMAIMOHHBIE, CIPABOYHBIE ¥  TIOMCKOBBIE  CHCTEMBI
«Koncynbrant [Lmrocy, «1'apanT;

DIIeKTPOHHO-0UOIUOTEUHAS cucTeMa W31aTeJIbCTBA «JIaHbY

(http://e.lanbook.com/).

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHSIEMOTrO
pPOrpaMMHOTO OOECIICUYCHHUsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIs OCBOCHMS TUCITUTIIIMHBI (MOTYJIs).

Microsoft Internet Explorer (unu apyroi 6paysep);
Omnepanronnas cucteMa Microsoft Windows;
Microsoft Office;

Kompas 3D.

8. Ommcanme MaTepUATbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW st
OCYIIIECTBJICHUS 00pa30BaTEIILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).



YdeOHble ayauTOpPUH JUIsI TPOBEACHHUS Y4EOHBIX 3aHSATHH, OCHAIICHHBIC
KOMITBIOTEPHON TEXHUKON 1 HA0OpamMH I€MOHCTPAIMOHHOTO0 000pY10BAHHUS.

9. ®opma mpoMeKYTOUHOM aTTEeCTaINU:

3auer B 7 cemecTpe.

10. OuenouHbIe MaTEPHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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