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[Tporpammy K.T.H., Jlonient, Macanckuii O.A.
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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[lenpto M3ydeHHS AUCIUIUIMHBI, SBISCTCS (HOPMHUPOBAHUE Yy CTYICHTOB
3HAHUU:

- 00 OCHOBHBIX TEHJCHIMSIX M HAMPAaBJICHUSIX PA3BUTHS COBPEMEHHOTO
TEOPETUUYECKOTO U MPHUKIIATHOTO MaTepUaIOBEACHUS;

- 0 wMexaHu3Mmax (a3oBBIX M CTPYKTYPHBIX TIPEBpPAIICHUH W WX
3aBHUCUMOCTH OT YCIIOBUM TEPMHUECKON 00pabOTKH U 00paObOTKH JABICHUEM;

- 0 3aKOHOMEPHOCTAX (OPMHUPOBAHUS W YIPABICHUS CTPYKTYpOH H
CBOWCTBAMHM  MarepuajioB MPU MEXaHUYECKOM, TEPMHUYECKOM, TEpPMO-
MEXaHWYECKOM M JPYTHX BHUJIaX BO3JICHCTBHS Ha Marepual;

- 0  KOHCTPYKIMOHHBIX  Marepuaiax, IBETHBIX  MeETallax,
KOMITO3UIIMOHHBIX M HEMETAUIMYECKUX Marepuanax, HPUMEHSIEMbIX MpHU
MIPOCKTUPOBAHUH, JKCIUIyaTallUd M PEMOHTE MEXAHWYECKUX, SJIEKTPUUCCKHUX
Y DJICKTPOHHBIX Y3JI0B MEXaTPOHHBIX H POOOTOTEXHUYECKHUX CHCTEM.

1.2 3amayu n3ydyeHusa JUCIHUTLTHHBI

IOMOTYT eMy  pemarb MHOTOYHCJICHHBIC KOHCTPYKTOPCKO-
TEXHOJOTMYECKUE 3aAa4d U MPOOJIEMbI, BOHUKAIOLIUE MPH MPOCKTHUPOBAHUHU,
IKCIUTyaTallil ¥ PEMOHTE MEXaHWYECKUX, JIIEKTPUYECKUX M DIIEKTPOHHBIX
y3JI0B MEXaTpOHHBIX U POOOTOTEXHHMUYECKHUX CUCTEM. V3yueHue TUCIUIUIMHBEI
HalpaBjieHO Ha (OPMUPOBAHHE CIEAYIOUIMX KOMIIETEHUUH H3JI0KEHHBIX B
®dI'0C BO:

— CIOCOOHOCTh paboTaTh B KOMaHJE, TOJEPAHTHO BOCIHPUHUMAs
collMabHbIC U KyJIbTypHbIe paznuuus (OK-6);

— CIOCOOHOCTh K camoopraHm3anuu u camooOpazoBanmio (OK-7);

— CIIOCOOHOCTh OCYIIECTBIATh IMOMCK, XpaHEHHE, 0OpabOTKy WU aHAIHU3
UHPOpMAIMKM W3 Pa3IMYHBIX MCTOYHHKOB W 0a3 JaHHBIX, MPEACTABISTH €€ B
Tpedyemom ¢opmare ¢ HCIOIb30BaHHEM HWH(POPMAIIMOHHBIX, KOMIBLIOTEPHBIX
u cereBbix TexHosorui (OIIK-1);

— CIOCOOHOCThH y4acTBOBaTh B cOOpe M aHAIM3E MCXOJHBIX JAHHBIX HJIS
POEKTUPOBAHUS MEXAHMUYECKHUX, OJJICKTPUYECKUX ¢ DJICKTPOHHBIX Yy3JI0B
MEXaTPOHHBIX M  POOOTOTEXHWYECKUX CHUCTEM UM HUX DJIEMEHTOB B
COOTBETCTBHMM ¢ HOpMaruBHOU JokymeHTanuen (I1K-1).

1.3 TlepeueHb TUIAHUPYEMBIX PE3YJIHTATOB OOYUYEHHUS MO IUCIUTIINHE
(MOIyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHS
o0pa3oBaTeIbHOM TPOTPAMMBI



OIIK-1:cnoco0HOCTBIO HCII0JIb30BATh OCHOBHbIE 3AaKOHOMEPHOCTH, AeliCTBYIOIIHE B
npouecce U3roToBJAeHNs] MAIIMHOCTPOUTEIbHBIX H3/1eJINii TPedyeMoro KauecTna,
3aJaHHOT0 KOJIMYeCTBA NPH HAUMEHbIINX 3aTpaTax 001eCTBEHHOI0 TPyAa

OIIK-4:cnoco0HOCTBIO YYACTBOBATh B pa3padoTke 00001IeHHBIX BAPMAHTOB PelleHUs
npood.jeM, CBSI3AHHBIX ¢ MAITHHOCTPOUTEIbHBIMH NPOM3BOACTBAMH, BHIOOpE
ONTHMAJIbLHBIX BAPMAHTOB MPOrHO3MPYEMbIX MOCJIeICTBHI pellieH!s HA OCHOBE HX
aHa/IM3a

ITK-1:cn1oco0HOCTHI0 NPUMEHATH CIIOCO0bI PAMOHAJBLHOI0 MCIIO0JIb30BAHUS
HEe00XOJUMBIX BUAOB PeCypPCOB B MAIIMHOCTPOUTEJIbHBIX NPOU3BOACTBAX, BHIOMPATH
OCHOBHbIE U BCIIOMOTaTe/bHbIe MATEPHAJIbI IJI M3TO0TOBJIEHHUS UX M3/1eJIUH, COcO0bI
peanu3aliy OCHOBHBIX TEXHOJOTHYEeCKHUX NMPOLECCOB, AHATUTHYECKHE U YHCJICHHbIE
MeTO/bI PHU pa3padoTKe HX MaTeMaTHYeCKUX MoJeJleil, a TAK/Ke COBpeMeHHbIe
MeTOoAbI pa3padoTKH MAJIOOTXOAHBIX, JHEProcOeperalImnx 1 3K0J0rH4eCKH YUCThIX
MAIIMHOCTPOUTEJIbHBIX TEXHOJI0T Uil

IMK-2:cnoco0HOCTHIO UCIO0JIB30BATH METOAbI CTAHIAPTHBIX UCTIBLITAHUN 1O
onpeneneHN0 pU3NKo-MeXaHHYECKHX CBOHCTB U TEXHOJIOTHYECKUX MOKa3aTeei
MATEepPHaJIOB U TOTOBBIX MAIIMHOCTPOUTEILHBIX U3/1€JIHii, CTAHAAPTHbIE METOIbI UX
NMPOEKTHPOBAHMS, IPOrPECCHBHBIE METOIbI IKCIIYaTAMHN U31eINH

IIK-4:cnoco0HOCTHIO y4aCTBOBATH B pa3padoTKe MPOEKTOB U3/1eJIHi
MAIIHHOCTPOEHHS, CPEJACTB TEXHOJOTHYECKOTI0 OCHAIIEHUS, ABTOMATH3AMU U
AUATHOCTHMKU MAIIMHOCTPOUTEIbHBIX MPOU3BO/ICTB, TEXHOJOTHYECKHX MPOIECCOB UX
HM3rOTOBJICHUS] M MOJAEPHHU3AIUH € Y4€TOM TEXHOJIOTHYECKUX, IKCILIYATAIUOHHBIX,
ICTETHYECKUX, IKOHOMHYECKHX, YIIPABJIeHYECKUX TapaMeTPOB U UCII0JIb30BAHHEM
COBpPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTM U BHIYUCIUTEIHHON TEXHUKH, 2 TAKIKe
BbIOMPATH 3TH CPeICTBA U MPOBOANTH ANATHOCTUKY 00HEKTOB
MAIIHHOCTPOUTEIBHBIX IPOU3BO/JCTB ¢ IPMMEHEHHEM He00X0AUMbIX METOA0B U
CpelCTB aHAJIM3a

ITK-16:c11oco0HOCTHI0O OCBAUBATH HA NMPAKTHKE U COBEPLICHCTBOBATH TEXHOJIOTUH,
CHCTEMBbI M CPeCTBA MALIMHOCTPOUTEJIbHBIX NPOU3BOJACTB, Y1aCTBOBATH B
pa3padoTKe ¥ BHEAPEHUHN ONTUMAJIbHBIX TEXHOJOTHH U3r0TOBJICHUS
MAIIMHOCTPOUTEJbHBIX H3/1eJIMi, BHINOJIHATH MEPONPHUSTHS 110 BBIOOPY U
3(ppeKTHBHOMY HCIOJIB30BAHNI0 MATEPHAIOB, 000PY10BAHNS, MHCTPYMEHTOB,
TEXHOJIOTHYEeCKOM OCHACTKH, CPEACTB JMATHOCTHKH, ABTOMATH3ALMH, AJITOPUTMOB U
NporpamMMm BbI0OpA U pacyeToB NapaMeTPOB TE€XHOJOTHYEeCKHX MPOLECCOB I UX
peanu3anuu

IIK-17:cnoco0HOCTHI0 Y4aCTBOBATh B OPraHU3AaIMM HA MAIIHHOCTPOUTEIbHBIX
NPOU3BOJACTBAX PadOYMX MeCT, MX TEXHMYECKOI0 OCHAIIIEHUsI, pa3MellleHusl
o0opy0BaHMs, CPeICTB ABTOMATH3AIMH, YIIPABJICHUS, KOHTPOJISA U HCIILITAHMIA,
3()(peKTHBHOI0 KOHTPOJISI KAa4eCTBAa MATEPHAJIOB, TEXHOJOTHYeCKHX MPOIecCcoB,
roTOBOM MPOAYKIUH

IK-18:cnnoco0HOCTHI0 y4aCTBOBATH B pa3padoTKe NPOrpaMM M MeTOAUK KOHTPOJISI ¥
HCNBITAHUSI MAIIUHOCTPOUTEIBHBIX U3/1eJIMii, CPEACTB TEXHOJIOTHYECKOT0
OCHAIIeHUSsI, IMATHOCTUKH, ABTOMATH3ALMHU U YIIPABJIEHHS, OCYIIeCTBJISTH
METPOJIOTHYECKYI0 OBEPKY CPeICTB U3MePeHHsl OCHOBHBIX NMOKAa3aTe/lell KayecTBa
BBINIyCKAeMOii MPOAYKUNH, B OllEHKE ee OpaKa U aHAJIM3e NPUYNH ero
BO3HUKHOBEHHS, pa3padoTke MepONPUATHH 0 ero NpeaynpexIeHuI0 U YCTPAHEHH IO

1.4 Mecro auciuIUIMHBI (MOJIYJiA) B CTPYKType 0Opa3zoBareinbHOM
IPOrPaMMBI




OcBoeHME IUCHUIUIMHBI 0a3upyeTcsi Ha 3HAHUAX, YMEHHSX, OIBITE,
KOMIIETEHIIUSIX, NPUOOPETEHHBIX II0 MporpaMMe CpeIHEW MIKOJBI IO
MareMaTuke, XUMHH, PU3HKE, a TaK ke n3ydaeMbix B BY3e

BBeneHue B MHKEHEPHYIO JESITEILHOCTh. Moayb 2

BBenenne B MHKEHEPHYIO IeATENbHOCTh. Monynb |

TexHOMornsl KOHCTPYKIIMOHHBIX MaTE€pUaIOB

Xumus

3HaHWSA, YMEHHs, OIBIT, KOMIIETCHIIMH, NMPUOOPETEHHBIE B MpOIIecce
M3YUYCHHS] JHUCIHUIUIMHBI «MarepuanoBeieHre», OyAyT MNPUMEHSThCA MpHU
M3Yy4YCHUU JAPYTUX JUCUUIUIMH [0 HAalpaBJICHUIO MOJATOTOBKU: «JleTanu
MEXaTPOHHBIX MOJTyJIEH, po6oTOB u 170.4 KOHCTPYUPOBAHUEY,
«IIpoekTupoBaHHE€  MEXarpOHHBIX W  POOOTOTEXHUYECKUX  CHCTEMM,
«MeXAUCUUIUIMHAPHBI ~ TPOEKT», MPU  MOPOXOXKJACHUU  YUEOHBIX U
MPOU3BOJACTBEHHOW TMPAKTUK, BBIIOJHEHHUM KYPCOBBIX M  BBIIYCKHBIX
KBATH(PUKAITMOHHBIX PadOT (MPOEKTOR).

BBenieHne B MHKEHEPHYIO JIEeSITEIbHOCTh. Moayb 2

O3HakOMUTENBHAA MPAKTUKA

ConpoTuBieHUE MarepuaioB

Teopust MEXaHU3MOB U MAIUH

DNEKTPOTEXHUKA U DJIEKTPOHUKA

BBenenue B MHKEHEPHYIO JIESITENbHOCTh. Moaynsb 4

luapaBnuka U rUIPONHEBMONPUBO/L

Jleranu mammH ¥ OCHOBBI KOHCTPYUPOBaHUSA

HayuHo-uccnenoBarenbckas padota

[IpoekTupoBaHue MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM

1.5 OcoOeHHOCTH peannu3aluy JUCITUTUINHEI
S3pIK peann3zanvu IUCUMIUIAHBI Pycckuii.
Jucnuminaa (Moaysib) peanusyetcs ¢ npumenenueM 20 u JIOT

Peanuzaiuss  nucuuiuiMHel  BeAeTcss ¢ npuMeHeHueM  O0uJlOT
https://e.sfu-kras.ru/course/view.php?1d=9442



2. O0beM TUCHUILIHHBI (MOIYJIS1)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 3
(akam.gac)

Oomast Tpy10eMKOCTh

AUCIHHMILIHHBI 5(180) 5 (180)

KonTakTHas padora ¢

npenogaBaTeiem: 2(72) 2(72)

3aHSTHS JICKIIMOHHOTO THITA 1(36) 1(36)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI 1(36) 1 (36)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHas padora

o0y4JaoImmuxcs: 2(72) 2(72)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her
KypcoBas pabota (KP) Her Her
IMpomexyTounas arrectauus |1 (36) 1(36)
(Ox3ameH)




3 Conep:xanne TMCHUTIIAHBI (MOIYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH
3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
nekiuonH | [Ipaktuue | pabotel | TenmpHas | ®opmupyembie
Oro THIIA CKHE W/unm paboTa, | KOMIIETEHIMH
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)

(akan.gac) MBI
(akam.gac)

Monaynu, Tembl
Ne /i (paznesnsl)
TUCIIUTLINHEI

OO0mas
XapaKTEePUCTUKA H
CBOMCTBA
METAJIJIOB

ATtoMmHoO-
KPUCTALTNYECKOE
CTpPOCHHE

2 METAaJlJIOB. 2 0 0 3
MxaHu3Mm Hu
napameTpbl
KPUCTALTN3AIIN

Teopust  craBoB.
nuarpamMmbl

3 | 3 0 4 8

COCTOSTHUS

JBOMHBIX CHCTEM

Huarpamma
COCTOSIHUS
JKEJE30yTIIePOANC
TBIX CILIaBOB.
Bnusinue

yriepoaa u
MTOCTOSIHHBIX
npumecen Ha
CTPYKTYpYy u
CBOICTBa
KEJEe30yTIIEPOINC
TBHIX CILJIABOB




dopmupoBaHue
CTPYKTYpbI
nedopMUpOBaHHBI
X  METaUIOB U
5 CILJIaBOB. 2 0 2 4
Mexanuzm u
0COOEHHOCTH
TTACTUYECKOTO
nedhopMupoBaHuUs

Tepmuueckas,
XUMHUKO-
TEPMHUUECKasT u
6 TEPMOMEXAHNYECK 6 0 4 10
ast 00paboTka
METaJUIOB u
CIUIaBOB

Brnusaue
JIETUPOBaHMUsI  Ha
CTPYKTYpY u
CBOMCTBA CTajlcH.
Cramm
dbeppuTHOTO,
MEPJIUTHOTO,
MapTeHCUTHOTO U
ayCTEHUTHOTO
KJjiacca.

KoHCTpyKIIMOHHBI
€ CTIH.

HNHcTpymMeHTanbH
bI€ CTAIN

L{BeTHBIE
10 METALIBI u 4 0 4 8
CILJIABEL.

Hemetammnuecku
11 € U KOMIIO3UIIMOH- 2 0 0 6
HbIE MarepUaIbl.

Bcero 36 0 36 72

3.2 3aHATUs JTEKIIUOHHOTO TUIIA

O0BeM B akaj.gacax

No Ne paspiena . B TOM 4HCIIC, B
aucuuiuine | HamMeHoBaHMe 3aHATHH MHHOBaMOHHO} | B TOM "HCIe, B

Bl Bcero bopme AIEKTPOHHOU
dbopme

/11




Tema 1. BBenenue.
Marepuanoseenue, Kak
HayKa O B3aUMOCBSI3U
CTPOEHHMSI, COCTaBA U
CBOWCTB MaTepHaloB U
cruiaBoB. Marepuaisl B
TEIUIO3HEPreTHYECKON
orpaciu. Pabora
OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B
o0acTi
MarepuaoBeeHUs. *
Tewma 2. CpolicTBa
METaJUIOB

Tema 3. ATomHO-
KPUCTALTHYECKOE
CTPOCHHE METAILIOB.
OIIEMEHTHI
Kpuctautorpaduu.
OCHOBHBIC THITBI
KPUCTALTNICCKUX
pEIIEeTOK.
Kpucramiorpapuaeckne
WHIIEKCHI*.
[Momumopdusm u
AQHU30TPOIHUS B METALIAX.
JedexTbr aroMHO-
KPUCTALTNYECKOTO
CTPOCHHSI: TOYCUHBIE,
JINHEHHbBIC
MTOBEPXHOCTHBIC.
MexaHu3M U TTapamMeTphl
KpUCTAJUTA3AIU Y.
Camonpou3BoJibHAT U
HECaMOIPOU3BOIbHAS
KPUCTALTN3AIHS.

Tema 4. ®a30BbIi cOCTaB
CI1aBOB. THITBI
JiarpaMmM COCTOSTHUS
CIIJIaBOB JIBOMHBIX
cucteM. [TpaBuio ¢as,
MPaBUJIO OTPE3KOB.
3aKOHOMEPHOCTH
Kypnakosa*.




Tema 5. /lnarpamma
COCTOSIHUS JKEJIE30-
ueMeHTUT. KoMoHeH-ThI,
(bazbl, CTPYKTYpHBIE
COCTaBJIAIOIINE
KEJIE30yTIIEPOUCTBIX
cru1aBoB. BinsHue
yIJIEpOJIa U TOCTOSTHHBIX
MPUMECEN Ha CTPYKTYPY
U cBoMCTBA. J[narpamma
COCTOSTHUS JKEJIe30-

rpaput*.

Tema 6. Mexanusm
[JIACTHYECKOTO
nepOopMHUPOBAHUSI.
Ocobennoctu
nepopMHUPOBaHUST MOHO-
Y TIOJIUKPUCTAIIIOB.
CBolicTBa
X0J10,THO1e(hOPMHUPOBAHH

bIX MCTAIJIOB U CIIJIaBOB.
%

Tema 7. Haknen, Bo3Bpar
U PEKPUCTATLIN3AIIUS.
H3MmeHeHne CBOMCTB
MeTalia npu
PEKpUCTALTN3AIUH.
BausHue nnacTudeckoin
nedopmanuy Ha
MEXaHMYSCKHUE CBOMCTBA
1 paboTOCIIOCOOHOCTH
CTajey JJIs apoBbIX
KOTJIOB H
TpyOOTIPOBOIOB.
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Tewma 8. Teopus
TEPMUYECKOH 00paboTKU
cranu. /[narpamma
U30TEPMHYECKOTO
pacrana
NEPEOXIAKICHHOTO
aycrenura. [IpeBpaienne
IIPU HarpeBe 3aKaJeHHOM
ctanu. Bausiaue
TEeMIIEPaTypsl U
MIPOIOIDKUTEITHLHOCTH
HarpeBa Ha CTPOEHUE U
CBOMCTBA 3aKaJICHHOMN
CTaIN.

Tema 9. Bunst
TepMHUYECKON 00paboTKH
ctanu. O6mas
XapaKkTepUCTHKA
MPOLECCOB TEPMUYECKOU
00paboTKH CTalu.
OTxur crane.
Hopmanuzanus cranen.
Oco0eHHOCTH 3aKalKH
ctaneir. CiocoOsl
HarpeBa*.
3aKannBaeMoCTh U
MIPOKATTMBAEMOCTh
ctaneit. [IpakTnyeckue
CIIOCOOBI 3aKaTTKU
craneit®. OTiyck
3aKAICHHBIX CTaIEH.
duzuvecKre OCHOBbI
XUMHUKO-TEPMUYECKON U
TePMO-MEXaHNYECKON
o0OpaboTku*.

11




Tema 10. JlerupoBaHHbie
cranu. MapkupoBka
YIJIEPOJUCTHIX,
JIETUPOBAHHBIX CTAICH.
Biusiaue nerupyromumx
3JIEMEHTOB Ha
nommMopdu3M Kelesa.
Binsaue nerupyromumx
3JIEMEHTOB Ha
MapTEHCUTHOE
npeBpaiieHue. Bnusinue
JETUPYIOLUX 3JIEMEH-TOB
Ha MpEeBpallleHHe Npu
ormycke. Ctanu
dheppuTHOTO, TIEP-
JIUTHOTO, MAPTEHCUTHOTO
1 ayCTEHUTHOTO KJjacca.
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Tema 11.
KoHcTpykunonHsie
CTaIH.

Tema 12. Marepuainsl,
YCTOWYHUBBIE K
BO3JICUCTBUIO
TEeMIIEpaTypsl U padoueit
cpensl. JKapocroliikue
Marepuansl. Kpurepun
KapOoIPOYHOCTH.
[Ton3yuects cTanu.
Bnusuue
KOMOMHHPOBaHHOTO
BO3JIEUCTBUS
(BHYTpEHHETO JaBJIeHMUS,
KOMIIEHCAMOHHBIX
HaMpsHKCHU,
TEMIIEPATYPHOTO
pacumpeHus,
COOCTBEHHBIX HArPYy30K)
Ha U3MEHEHUE CTPYKTYPbI
U CBOWCTB CTaIEH.
Kaponpounsie
Mmarepuainsl. CriocoOsl
MOBBILICHUS
KapoIpOYHOCTU
KOTEJIbHBIX CTAIEH.
Tema 13. KopposuonHo-
CTOMKHE MaTepHANIBI.
ONEeKTpO-XUMUYECKast
kopposus*. Kopposus
MeTasuia Tpyo.
[ToauuamoBas KOppo3us
U BOJIOPOHOE
OXpyIT4MBaHue™.
DpO3HOHHBIE
MOBPEXACHUS
00opyT0BaHMSI.
[ToBpexnenus
naporeperpeBaresici.
Perenepanus cTpyKTyphl
Y CBOMCTB MEPIUTHBIX
YKapOIPOYHBIX CTAICH
IIyTEM
BOCCTAaHOBUTEJILHON
TepMUYECKON 00pabOTKH.

Tema 14. YUyryHsl.
PazHOBHMIHOCTH UyTYyHOB.

Cepbl€ YyTyHBI.
BricokorpouHbie 4yTryHBI.
UyryHbI C 13
BEPMUKYJIIPHBIM

rpadutom. KoBkue
4yryHsl. MapKkupoBKa,
CTPYKTYpa, CBOICTBA.




Tema 18.
TennocToiikoCTh
WHCTPYMEHTATbHBIX
craneii. Cranu s
PEXYIIEero, MTaMIIOBOTO
158 I/I3MepI/ITeHBHOF (0]
WHCTPYMEHTA.
Tepmuueckast 06paboTka
WHCTPYMEHTATBHBIX
craieit

10

10

Tema 19. Menp u crnaBbl
Ha ee ocHOBe. JlaryHu,
Opon3el. ObmIast
XapakTepUCTHKA U
KnaccuduKaus MeIHbIX
CILJIaBOB.

Tema 20. AntoMHUHHH 1
ero cmaasbl. OOmmas
XapaKTePUCTHKA
ATIOMHUHHEBBIX CILIABOB.
Hepopmupyemsie
ATIOMUHHEBBIE CIUIABEI.
JInTelinble aTlIOMHUHHCBEIE
CILIABEL.

11

11

Tema 21. ITmacTmacchl.
OO01mmast XxapakTepUCTHKA.
TepMorniacTsl,
PEaKTOIIACTHI.
MexaHndecKkre CBOHMCTBa
TEPMOIUTACTUY-HBIX
IIacTMacc.
MexaHn4ecKHue CBOMCTBa
TEPMOPEAKTHBHBIX
miactmacce. CocTaB pe3uH
M 2JIaCTOILIaCTOB*,
Kayuyk*. Kepamuka.
KoMno3uimoHHeIe
MaTepUabl.

24

3.3 3aHaTHs CEMMHAPCKOr0 THIIA

/o

Ne
paznena
JIACITUILIT
WHBI

HanmMenoBanue 3adsThil

O0bBeM B akaj.yacax

Bcero

B TOM YHCIJIE, B
WHHOBALIMOHHOU

dbopme

B TOM YHCIIE,
B
3JIEKTPOHHOMU

dbopme

Donn

14




3.4 JIabopaTopHbIE 3aHATHS

O0BeM B akaj.gacax

Ne
Ne | pasnena } B TOM YHCIIC, B | g 1oM umCTe,
HanmenoBanue 3anatuil WHHOBALIMOHHOM B
/I | JACIIAILT Beero
dopme 3IIEKTPOHHOMN
VHBI p
dbopme
MUKpPOCKOIIUYECKUM aHaAIIN3
1 1 Onpenenenre MEXaHMYECKUX 2 0 0
CBOICTB
Onpenenenrne KPUTHUECKUX
TOYEK CILJIaBOB ABOMHBIX
2 3 cucreM [loctpoenue 4 0 0
JrarpaMMbl COCTOSIHUS
CILJIaBOB JBOMHBIX CUCTEM
N3yuenrne MUKPOCTPYKTYpbI
3 4 KEJe30yTIIEPOIUCTBIX 4 0 0
CIUTaBOB
BnusiHue miactuyeckoit
4 5 nedopmanuu Ha CTpYKTypy U 2 0 0
CBOMCTBA CTAIEH.
5 6 3aKajika yriiepoaucTon CTanu 4 0 0
OTnycK yriaepoaucTon craiu
N3yuenrne MUKPOCTPYKTYPHI 1
6 7 CBOWCTB JISTUPOBAHHBIX 4 0 0
cTanen
7 8 KoHcTpykunoHHbIE cTaH 7 0 0
N3yuenne MUKPOCTPYKTYPHI 1
8 9 CBOMCTB MUHCTPYMEHTAIbHBIX 5 0 0
cTanen
N3yuenrne MUKPOCTPYKTYPHI 1
9 10 CBOWCTB MEJHBIX U AIFOMUHUE 4 0 0
-BBIX CIIJIaBOB
Daonn 24 A A
4 Hepequb y‘lf!ﬁHO-MeTOIll/I‘IECKOFO odecrneueHHus JJIA

CaAMOCTOSITEJIbHON PA00ThI 00yYAKIIUXCH 110 AUCHUILUIHHE (MOAYJII0)

ABTODBI,
COCTaBUTEIIN

3armaBue

W3narenncTBO,
roJ

15




J1.1

CBeuynukosa JI.
A., Toxkmua A M.,
Macauckuii O. A.

Marepuanosenenue. JluarpaMmel
COCTOSIHUS IBOMHBIX CUCTEM: y4eOHO-
METOANYECKHE ocodue [UId CTYJCHTOB
cuern. 61001.65 «Texnonorus
XYZI0’KECTBEHHON 00pab0TKH MarepuaioBy,
150100.62.07 «MarepuanoBeecHIE 1
TEXHOJIOTMM MarepuaioB B
MamuHocTpoeHun», 140100.62.04
«DHepreTUKa TeII0TEXHOJIOTHI»,
1404000003.62 «Penetinas 3amnmra u
ABTOMATH3ALMSI SIIEKTPOIHEPIeTHUECKUX
cuctem», 1404000004.62 «DnekTpuueckue
cranummny, 1404000005.62
«DNEKTPOIHEPIETUUECKUE CUCTEMBI U
cetn», 1404000007.62 —
«QnexkrpocHadxkenue», 1404000010.62
«DNEeKTPONPUBOJI U ABTOMATHKa»,
1404000011.62 «2neKTpOTEXHUYECKHE
YCTaHOBKH U cucTembl», 1404000012.62
«OIEeKTPUYECKHUI TPAHCIIOPT» |

KpacHospck:
Coy, 2013

S5 ®oHJ OUEHOYHBIX CPEICTB JAJIs1 NMPOBeAeHHUS] TPOMEKYTOYHOI
aTTecTaluu

OHCHO‘IHLIC CpCACTBA HAXOLATCA B IPUITOKCHHUH K pa60‘H/IM
nmporpaMmam JUCHUILIINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJbHOH Y4eOHOIl JHMTEpaTypbl,
HEe00XO0TUMOI /1JI51 OCBOEHM S TN CIUILIMHBI (MOIYJI)

6.1. OcHoBHas UTEparypa

ABTOpBHI, 3arnaBue H3narenscTBO,
COCTaBUTEIIN roJ

JI1.1 | Temusix B. H., Marepuanosenenue B Borpocax u orserax: | KpacHospck:
Bboikons JI. A., yue0. mocodue UIIK CDVY, 2009
ToxkmuH A. M.,
Temunix B. W.

JI1.2 | Ap3amacoB B. b., |MarepuanoBeneHue U TEXHOJIOTHUS Mocksa:
Bomukos A. H., KOHCTPYKLHMOHHBIX MaTepuanoB: y4eo. s Axanemus, 2011

Tomosuu B. A.,
Kysnenos B. A.,
Cwmupnosa 3. E.,
Uepenaxus A. A.,
IInsikoBa A. B.,
[Inynskun H. ©.,
Ap3zamacos B. b.,
Uepenaxun A. A.

CTYJACHTOB BY30B

6.2. JlonoJHUTENBHAS JIUTEPATypa

ABTODBI,
COCTaBUTENIU

3ariaBue

WznarenscTBO,
roj
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JI2.1 | ®erncos I I1., MarepuanoBeieHue U TEXHOJIOTUS Mocksa: UHOPA
Qaar A. I. MarepHaioB: yUeOHUK JJis OakaiaBpoB -M, 2014
BBICHIMX Y4eOHBIX 3aBeI€HUI HHKEHEPHO-
TEXHUYECKOTO Mpodus

6.3. Meroandeckue pazpaboTKH

ABTOpBHI, 3aryaBue U3parenscTBoO,
COCTaBHUTENHU roj
JI3.1 | CBeunuxona JI. Marepuanosenenue. [luarpaMmbl Kpachosipck:
A., TokmuH A.M., |cOCTOSHUS IBOWHBIX CUCTEM: Y4€OHO- CoYy, 2013

Macanckuit O. A. | MeToau4eckue nocodue [Jst CTyA€HTOB
cnen. 61001.65 «Texnonorus
XYJI0’K€CTBEHHOU 00pabOTKH MaTepUanoBy,
150100.62.07 «MarepuanoBeieHue 1
TEXHOJIOTMH MaTepuajoB B
MamuHocTpoeHun», 140100.62.04
«OHepreTrka TemI0TEXHOJIOT Ui,
1404000003.62 «Peneiigas 3amura u
ABTOMAaTU3ALMS JIEKTPOIHEPTETUUECKUX
cuctem», 1404000004.62 «DnekTpudeckue
cranuumny, 1404000005.62
«ONEeKTPOIHEPreTUYECKHE CUCTEMBI U
cetn», 1404000007.62 —
«QnextpocHabxkenuer», 1404000010.62
«ONEeKTPONPUBOJL U aBTOMATUKA,
1404000011.62 «2neKTpOTEXHUYECKHE
YCTaHOBKH M cucTemMbl», 1404000012.62
«ONEeKTPUYECKUN TPAHCIIOPT |

7 Ilepeyenb pecypcoB HMHGPOPMANHOHHO-TEJIEKOMMYHUKALNIMOHHOMN
cetu «UHTEpHET», HEOOXOAMMBIX /IJI1 OCBOCHUS TUCHHUILIMHBI (MOLYJIA)

D1 |oOpazoBareiabHbIN CalT WWWw.exponenta.ru
22 | CpenctBa u CUCTEMbI KOMIIBIOTEPHOM www.asutp.ru
aBTOMaru3aliu

8 Meroauyeckne ykazaHus AJA O0y4aKOUIUXCHA 110 OCBOCHUIO
AUCIUTIAHBI (MOXYJIs1)

CamocrosTrenbHas paboTta CTYJCHTOB 1o JUCIIUTUTHE
«MarepuanoBeicHUE» OPTraHU3YeTCs B COOTBETCTBUHM C HCIOJIb3yEMBIMU B
y4eOHOM Tporiecce hopMamMu yIeOHBIX 3aHSTHH.

JIns  caMOCTOATENbHOTO  M3YyYE€HUSI TEOPETHYECKOro  marepuaia
HEOOXOJMMO HCIOJb30BaTh KOHCHEKT JEeKUMid u Juteparypy [1-6],
PEKOMEHIOBAaHHYO PabodYeil mpOorpaMMOH.

CamocrosiTenbHas paborta CTYJEHTOB o IVCLIUTUINHE
«MarepuanoBeicHUE» OPraHU3yeTCsl B COOTBETCTBUM C MCIOJIb3yEMBIMU B
y4eOHOM mpoiiecce hopMamu yIeOHBIX 3aHSATHM.

CamocrosiTenbHas paboTa JOJKHA co4yeTarb M3YUYCHHE
TEOPETUYECKOTO Marepuaia ¢ MPaKTUYECKUMU HABBIKAMU.
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CamocrosTenpHas padoTa BKIIOYACT:

1. [IpopaboTKy JIEKIMOHHOTO Marepuaa;

2. I[ToaroToBKy K 1a00paTOpHBIM paboTaMm;

3. [IpopaGoTKy BOIPOCOB MJisi CaMOCTOSITEILHON PaOOTHI.

W3ydyeHnue marepuaaoB TEOPETUYECKOTO Kypca MPOBOIUTCSA CTYICHTOM
MOCJIC YTCHHS COOTBETCTBYIONIEH JIGKIIMM IIYTEM  CaMOCTOSATEIbHOMN
popabOTKH Marepuaja 110 MCTOYHHKAM, IMPHUBEIACHHBIM B CIIHCKE OCHOBHOM
1 JOTIOJIHATEIIFHON YU4eOHOMH JTUTEPaTyphl.

JIeKIMOHHBIN Marepual TpejiaraeTcs Hu3y4arbh 10 pa3pabOTaHHOMY
KypCy JEKIHH, TOC]Ie MX MPOCITYIIMBaHUS, W PEKOMEHIYyeMOW JHUTEparype,
o0o3HaueHHOW B OmOmmorpapuveckoM crucke. M3ydeHne TeopeTHdecKoro
Marepuaia  MOJpasyMeBaeT  MOATOTOBKY  CTYJEHTOB IO  MaTrepHaly
JICKIIMOHHOTO Kypca, 3aKPETUICHHSI €T0 IMPH IMTOMOIIA OTBETOB Ha BOIIPOCHI.

CamocTosATeIbHOE H3yUYeHHE JISKIIMOHHOTO MaTrepHaia IUTaHUPYeTCs
u3 pacuera | yvac Ha 1 yac nexuuit. Ha nucnuniauHy mjianupyercs 36 akaf.
4acoB JIEKIUI 1 36 4acoB HA CAMOCTOSITEIIbHYIO padoTy.

Ha mepBoM 3aHATHM CTyJACHTaM OOBACHSIOTCS TpeOOBaHUS  TIO
BBITIOJTHCHHIO J1A00OpaTOPHBIX M TMPAaKTHYSCKHX padoT. Ilepeumcisrorcs Bce
TeMbl JabopaTtopHbIX paboT. [Ipemnaraercs auTeparypa Juisi TEOPETHUECKOTO
U3Y4YCHUS Kypca, I CaMOCTOATENBbHON TPOpabOTKHM TEOPETUYECKOTO
Marepuana, JIjisl MOArOTOBKH K J1a00paropHbIM paboTaM.

CamocrosiTennbHast paboTa 1O BBHIOJHEHUIO JIA0OPATOPHBIX PadoT,
oQOpMIICHHI0O WX W TIOJTOTOBKE K 3alllUTE BBITIOJHEHHBIX J1a0OpaTOPHBIX
paboT MpeaycMaTpuBacTCsl C y4eTOM OTBETOB Ha BOIMPOCHI M BBHITIOJHEHUIO
3a1aHni, KOTOPBIE KaKJbIM CTYJICHT MOJyJaeT Ha TEKYIIEM 3aHSATHH.

CtyaeHTsl  CHAlOT  3aJaHusl MO  CaMOCTOSITENIbHOW  pabote
MPETIOIaBaTeIl0 Ha KOKJIOM 3aHSATHU B BHUJE PEUICHUS MPEIOKEHHBIX 3a/1ad
¥ OTBETOB Ha BOIIPOCHI B Ha4ajie BHITIOJTHEHUS J1TaDOPaTOpHBIX padoT.

KOHTpOb BBIMOJHEHUS CAaMOCTOSTEIIBHOW pPabOThl  OCYIIECTBIISETCS
Ha AaTTeCTallMOHHBIX KOHTPOJBHBIX paboTax BO BpeMs JICKIUW, TIpH
MPOBEpKE 3adaHWi Ha KKIOM 3aHATHU. TeMbl 3aJaHuil IpeaiararoTcs
3apaHee Ha MpeAblaylie adoparopHoi padoTe, YTO TMO3BOJSET CTYACHTY
MMOATOTOBUTHCS K  BBIMOJHEHHIO JaboparopHOMl  paboThl, TpopaboTaTh
JICKIIMOHHBI MaTepual WIA OCBOUTH €r0 IO JUTEPATypHBIM HCTOYHHKAM.
Buayane  kaxnoil yaboparopHoid  paboTe  CTyAeHTaM  MpeJiaracTcs
BBINIOJIHATH 3aJaHie TI0 TEMAaTUKE JaHHOTO 3aHATHSA. OTO IO3BOJISCT
MPETNo/IaBarel0 y3Harb YPOBEHb IMOATOTOBKM CTYJEHTAa K 3aHATHIO, a
CTYJICHTy HAyYHUTbCsl TIOJIb30BAaThCS CIPABOYHOM JIMTEPATypoM, UWTaTh
TeXHUYCCKHE 3aJaHusl M peIlarh MPeIOKEHHBIC 3a1add CaMOCTOSITEIIBHO,
aHATM3UPYS CBOE PEIIICHHE, OOBSICHSS €r0 B ay JUTOPHH.
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9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX IPH

OCYIIIeCTBJIEHUN 00pa30BaTeJILHOI0 Mpolecca Mo JUCHUILIAHE (MOIYJIIO)
(mpu He0OXOAMMOCTH)

9.1 Ilepeuenbp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHHS

9.1.1

[Iporpammusie mpoayktel MathCAD, Microsoft Office: Word, Excel, Power Point,
Visio mis aHanmmM3a, pacdeTta W HMMHTAIMOHHOTO MOJICIMPOBAHUS  TPOLIECCOB
CTPYKTYypOOOpa30oBaHus, a TakKe A1 0POPMIICHUS PadoT.

Tpenakep «DPopMUpOBaHHE CTPYKTYPbl B CIUIaBaX JBYXKOMIIOHCHTHBIX CHCTEMY,
paspabdotka 2007 .

OOyywaromast ~ mporpamMMa-TpeHaKep Ul CaMOCTOSITEIbHONW  IOATOTOBKH — —
«CTpykTypHBIE W (ha30BBIC MPEBPALICHHS B IHKEIE30yIJICPOAUCTBIX U IIBETHBIX
crutaBax», pazpadorka 2007 r.

DJEeKTPOHHBIE CIPAaBOYHBIC MaTepHanbl: 0a3pl JaHHBIX MO YyryHaM, MEIHBIM U
ATFOMUHHUEBBIM CIUIABAM.

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1

OnexkTpoHHO-OMOMMoTeyHas cucrema COY obecnieunBaeT Aig  O0ydYarOITUXCS
JOCTyl K COBpPEMEHHBIM MpodeccnoHanbHBIM 0a3aM JaHHBIX, MH()OPMAIMOHHBIM
CIIPpaBOYHBIM U ITOMCKOBBIM CUCTEMAaM.

922

Kaxnapiii oOywarommiics B TEYEHHE BCEro TNepuoja oOydeHus oOecredeH
WHANBUAYATbHBIM ~ HEOTPAHUYEHHBIM  JOCTYNIOM K  3JEKTPOHHO-OMOIMOTEUHOM
cucteMe COVY. DnektponHas Oubnmoreka CDY obecrneunBaeT BO3MOXXHOCTD
JocTyna oOydvaromierocss W3 Jr00H TOYKM, B KOTOpPOH HMeeTcs JOCTYyl K
MH(OPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu «HTepHET».

10 MarepuajibHO-TEXHUYECKASI 0a3a, HeoO0XoauMas IS

OCYyILIeCTBJICHUS 00Pa30BaTEeJIbLHOIO MPOLECCa 10 AUCHUILIUHE (MOTYJII0)

JIeknnMOHHBIE, TPAaKTUUECKHE W  Ja0OparopHbIE  3aHATHA 10  JAWUCIMIUIMHE
MPOBOJATCS B CHEHMATU3UPOBAHHBIX YYEOHBIX ayAUTOPUSX M J1aboparopusix,
YKOMIUICKTOBAaHHBIX CIICIIMATM3UPOBAHHON MEOENIbI0 W TEXHHYECKHUMHU CPEJICTBAMU
00y4YeHHMs, CITYKAIIUMHU IS IpeACTaBIeHHs yueOHOH nHpopManuu.

Jns  mpoBefeHHs]  3aHATUM — JIGKIIMOHHOTO  THIA  HCIONB3YHOTCS  HabOpbI
JIEMOHCTPAMOHHOTO 000pyTI0BaHUS u y4eOHO-HarJISITHBIX MOCOOUI,
o0OecreunBaroNIie TEMaTUYeCKUe WILTIOCTPAllUU, COOTBETCTBYIOIIME pabodYnM
y4eOHBIM ITpOrpamMMaM JAUCLUTUINHBL

- komriekTel [OCTOB 1o U3yyaeMbIM TEMaMm;
- KOJUIEKIUS 00pa31ioB JUIsl MaKpoaHaiu3a 1e()eKTOB, U3JIOMOB U CTPYKTYPHI.
- KOJUIEKIUS 00pa31ioB JUIsi MUKPOAHATH3A.

- mpe3eHtauuu B cucreMe Power Point k jekuusM u yabopaTropHbIM paboTam,
MIpeICTaBIIsIEMble Ha KOMITBIOTEPHOM YCTaHOBKE C HECKOJIbKUMHU MOHUTOPAMH.

- armac To MakpoaHaTM3y Je(eKTOB TMOBEPXHOCTH, U3JIOMaM U MaKpPOCTPYKTYpe
CTalIed U CILIABOB.

- aryiac Mo MUKPOCTPYKTYpe CTalei, YyTryHOB U LIBETHBIX CILJIaBOB.
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[Momemenuss  1Is  CaMOCTOATENbHOW  pabOThI  OOYYalONIMXCA  OCHAIICHBI
KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTu «l/HTepHeT» u
o0ecrieyeHreM JIOCTyma B  DIEKTPOHHYI  HMH(OPMAIMOHHO-00pa30BaTEIbHYIO
YHHUBEPCUTETA.
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