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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Ilesnb ocBOEHUS JUCHUILIUHBI — IO3HAHUE IPUPO/IbI MATEPUAIIOB, U3YUYEHUE U
dbopMHpOBaHUE UX CTPYKTYpbI, YCTAHOBJICHHE CBSI3U MEXKAY CTPYKTYpOll u
CBOMCTBaMU. B pesynbrate M3ydyeHust NUCLUIUIMHBI CTYIEHT JOJDKEH, UCXOMs U3
yCIOBHUI paOOThl TOW WM MHOW JI€Tajdd, MEXaHU3Ma WIA KOHCTPYKLHMH, CYMETh
000CHOBaHHO BbIOpaTh MaTepuai JJisl U3rOTOBICHHUS, IPEIJIOKUTh ONTUMAIIbHYIO
00paboTKy ¢ 1eNbl0 00ecneueHns TpeOyeMbIX CBOMCTB.

3agauu JUCHUIIIUHBL:

- PaCKpBITh (PU3UYECKYIO CYIIHOCTh SBJICHHUM, MPOUCXOSIINX B MaTepHaiax
IPU BO3JCUCTBUM HAa HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHUSX IMPOU3BOJCTBA U
AKCIUTyaTalllH;

- YCTaHOBHUTbH 3aBHCHMOCTb MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH
MaTepraJIoB;

- U3YYUThb TEOPUI0O U TPAKTUKY PA3IUYHBIX CIOCOOOB yHPOYHEHUS
MAaTEpPUAJIOB JJISl TIOBBILIECHUS] BBICOKOM HAJIEKHOCTH U JIOJITOBEYHOCTH JIETAJIEH,
WHCTPYMEHTA U U3IEIUM;

- W3YyYUTh OCHOBHBIE TI'PYINIBI COBPEMEHHBIX MATEPHATIOB, UX CBOMCTBA U
00JlacTh MPUMEHEHUS,

- JIaTb TOHATHS O COBPEMEHHBIX METOJAX HCCIEAOBAHUA CTPYKTYpPbl U
IIPOTHO3UPOBAHUS IKCIUTYATAIMOHHBIX CBOMCTB MAaTEPHUAJIOB U U3EIHM.

2. IlnanupyemMble pe3ynbTaThl 00yUeHHS 110 IUCHUTUTHHE (MOYJTIO).

[Tepeuerr GopMHUpyEeMBIX PE3ylabTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIINI) B Pe3yJIbTaTe 00yUeHUs M0 TUCIHUILTAHE (MOIYIIIO):

OIIK-3 - CriocoOeH nmpuUMEHSITh €CTECTBEHHOHAYYHbIE U OOIIEMH)KEHEPHbIE
3HaHUs, aHATMTUYECKHE METO/IbI B MPOPECCUOHATBHOMN AESITETbHOCTH.

OO0y4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOaraeT, YTo MO0 €ro pe3yJibTaram
oOyuatoruiicst 0yier:

3HaTh:

CHOCOObI M3MEpPEHUH, 3alUCHM U XPAaHEHUs pPE3yJbTaTOB HAOIIOACHUIH,
METO/1bl 00paOOTKH U MPEACTABIECHUS SIKCIIEPUMEHTAIbHBIX TaHHBIX;

roCyJapCTBEHHBIE W OTPACIEBBIE CTAHIAPTHI, HOPMATHBHO-TEXHUYECKUE
JIOKYMEHTBI Ha 000pyJ0BaHHE, MEXaHU3Mbl 3aBEJOBAHUS JJICKTPOMEXaHUYECKOM
CILy kOBl

ABTOMATU3HPOBAHHAS CUCTEMA YIPABICHUS TEXHUYECKUM 00CITyKUBAHUEM U
PEMOHTOM CY/I0B, CHA0KEHUEM U PACTIPEIECICHHBIM CKJIaJJOM OpraHU3alUu;



TpeOOBaHHUS JIOKAJbHBIX HOPMATUBHBIX AKTOB K O€30MacHOM H30JSLUU
000py1I0BaHUS U CBSI3aHHBIX C HUM CUCTEM

METOJbl MPOBEPKHU, OOHAPYNKEHUS HEUCIPABHOCTEW M PEMOHTA CYJOBOIO
AIEKTPOOOOPYIOBAHUS U CPEICTB AaBTOMATHUKU;

TpeOOBaHUSI OXPAHbI TPYJA, MHCTPYKIIUHU IO TOKapHOU 0€30M1acCHOCTH;

AJTOPUTM JEUCTBUN MPU BOSHUKHOBEHUU HEIITATHBIX CUTYaLIH;

TpeOOBaHMUSI HOPMATUBHBIX MPABOBBIX AKTOB W OCOOCHHOCTH OOECTICUCHMUSI
TPaHCIOPTHOM 0€30MaCHOCTU CPEACTB MOPCKOIO U PEUHOI'O TPAHCIIOPTA.

YMmern:

0o0pabaTbIiBaTh JKCIEPUMEHTAJIbHBIE JaHHBIE, HWHTEPIPETUPOBATh U
po¢eCCUOHANILHO TIPEJCTABIIATH MOJYYCHHBIE PE3yIbTaThI,

M0JIb30BaThCSl COBPEMECHHBIMH MH()OPMAIIMOHHBIMA TEXHOJOTHUSIMHU B LIEJISAX
ydeTa 3alacHbIX 4acTe, HHCTPYMEHTOB U MIPUCIIOCOOICHUH, 0(OPMIICHHS 3asSBOK
Ha MaTepHUaJIbHO-TeXHUYECKOe CHAOKEHUE, MHCTPYMCHT;

0hOPMIISITH TEXHUYECKYIO JOKYMEHTAIIHIO;

NPUMEHSITh METOJIbI YIIPABIICHUS 3ajjadyaMu U padoueil Harpy3Kou, BKIIroUas
MJJAHUPOBAHUE U KOOPJMHAIIMIO;, Ha3HAUCHUE IMEPCOHAJA; B Cllydae HeJI0CTaTKa
BPEMEHH U PECYPCOB, YCTAHOBJICHUE OYEPETHOCTH.

Baanern:

HaBBIKaMH Pa0OTHI C U3MEPUTEIHHBIMUA MMPUOOPAMU U HHCTPYMEHTAMH,

HaBbIKAMM  PYKOBOJCTBAa  MPOBEACHHEM  IUIAHOBOTO  TEXHUYECKOTO
0O0CITy’KUBAaHUSI U PEMOHTA DJIEKTPUYECKOTO M AJIEKTPOHHOTO OO0OpYI0BaHUS,
CHUCTEM aBTOMATHKH U YIIPABJICHUS;

HaBBIKAMHU PYKOBOJICTBA MPOBEAECHUEM TEKYIIEr0 PEMOHTA 3JIEKTPUUYECKOTO
1 DJICKTPOHHOTO 00OPY0BAaHUS CUCTEM aBTOMATUKU U YIIPABIICHHUS;

HaBBIKAMHU PYKOBOJICTBA pabOTaMU IO 3aMEHE BBIIEIINX U3 CTPOS y3JI0B U
arperatoB CUCTEM aBTOMATHUKHU W YIPABJICHHS TJIABHOM JBUTATEIbHOM YCTaHOBKHU
M BCIOMOTaTEJIbHBIX MEXaHU3MOB;

HaBBIKAMU COCTABJICHUS 3asIBKM HA MaTE€pUaIbHO-TEXHUYECKOE CHAOXKEHHUE;

HaBbIKAMU KOHTPOJIA y4Y€Ta M CBOEBPEMEHHOI'O TMOMOJHEHUS CMEHHO-
3alacHbBIX YaCTE€N U MHCTPYMEHTA.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6mast TPyIOEMKOCTh IUCHMIUIMHBI (MOmynsi) coctaBisier 2 3.e. (72
aKaJeMHUYeCcKUX yaca(oB).



3.2. OObem nucuUIUIMHBI (MOAyJsi) B (opMe KOHTAaKTHOM paboOThI
oOyyaromuxcsi ¢ MeJarorMueckuMu  paboTHUKaMU ©W  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMU K peain3aluu 00pa3oBaTebHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomnuectBo yacos

Tum yaeOHbBIX 3aHATHI
Bcero | Cemectp Ne3

KonTtaktHas paboTa rmpu npoBeIeHNH yIeOHBIX 3aHATHH (BCET0): 24 24
B tom uucre:

3aHATHS JIEKIIMOHHOTO THIIA 16 16
3aHsATHSI CEMUHAPCKOTO THITA 8 8

3.3. O0beM auCHUIUIMHBL (MOAyJisd) B (opmMe caMOCTOSTENbHONW padOoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl O0O0ydYaroIuxcs ¢
nearoruueckuMu paboTHUKAMU U (M) JIUI[AMU, TIPUBJIEKAEMBIMH K peau3aiiu
o0pa3oBaTeIbHOM MpOrpaMMbl HAa HUHBIX  YCIOBHUSIX, IPU IPOBEICHHUU
MPOMEKYTOUHON aTTECTALIMKU COCTABIsET 48 akaJeMHUeCKUX vaca (OB).

3.4. ITpu oOy4yeHnH N0 MHAUBUAYAIBHOMY YYEOHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHH, 00bEeM JUCIUIUIMHBI (MOIYs1) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYaromuxcs, a Takke B hopme
KOHTaKTHOW pabOThl 00YydYalOIMUXCs C MEAarorudeckKuMu pabOTHUKAMH U (WJIH)
JUIAMU, TIPUBIIEKAEMBIMU K pealii3aliii 00pa3oBaTEIbHONW MIPOrpaMMbl HA HHBIX
YCIIOBHSIX, TP MPOBEAECHUU IPOMEKYTOYHOM aTTECTALINH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3ausaTHs JIEKIIMOHHOIO THUIIA.

TemaTuKa JIEKIIMOHHBIX 3aHSATHH / KpaTKOE COJIepKaHUE

1 |Kpucraminueckoe CTpOeHHE METaJJIOB.
PaccmaTpuBaemble BOTIPOCHI:

- BUJIbI KPHCTAJUTMUECKHX PELIECTOK;

- Ne(heKThl KPUCTAUTNIECKUX PEIIETOK;

- NOJMMOP(QHBIE IPEBPALCHUS;

- QHU30TPOIHS.

2  |Kpucramnuszanus MeTauioB

PaccmarprBaeMbie BOIIPOCHI:

- U3Yy4YCHHE MEXAaHNU3MOB U KMHETHUKY ITPOLIECCAa KPUCTAIIU3 AN

- I3y4eHUE MaKPOCTPYKTYPY METALUTHIECKUX CIUTKOB.

- I3y4eHHUE BIUSAHHS yCIOBUN KPUCTAIUTH3ALNHI Ha CTPYKTYPY U MEXaHHMUYECKHIE CBOMCTBA METalIa.

3 TepMI/ILICCKI/Iﬁ aHaJIu3 U HpOCTCI‘/’II_HI/IC THUIIBI AxarpaMm COCTOSHUS
PaCCManI/IBaeMI)Ie BOIPOCHI:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- KaKkue MPeBpaIleH:s IPOUCXOIST B MaTepHanax Mpy HarpeBe M OXJIAKICHHUH;

- KaKkue MOIy4aroTcs CTPYKTYPbI IPU Pa3IMUHBIX BUIAX OXJIAXKIACHHS;

- KaKk U3MEHSETCs TeMIIepaTypa IUIaBJIeHHUS U 3aTBEPICBAHMU TP M3MEHEHUH BECOBBIX COOTHOIICHHUH
KOMIIOHEHTOB.

Kene3zoyriepoaucTole CIIIaBbl
PaccmarpuBaemble BOIIPOCHI:

- XapaKTECPpHUCTUKA KECJIC30YTTICPOJUCTLIX CIIJIAaBOB,

- (ba3bI U CTPYKTYPHI JKEJIE30YTIIEPOAUCTHIX CIUIABOB,
- CBIIOCTBA 7K€JIE30yTIEPOAUCTHIX CIUIABOB.

OCHOBBI TEOPUH TEPMHUECKON 00paOOTKU CTATH
PaccmatprBaeMble BOIIPOCHL:

- Ha3HaYeHUE TePMHUIECKOI 00paboTKy;

- KJlaccuUKays U BUABI TEpPMOOOPabOTKH;

- OTIYCK, BUJIBI OTITyCKa.

TexHOoNOoT s TEPMUYECKON 00pabOTKH

PaccmaTprBaeMble BOTIPOCHI:

- 0COOCHHOCTH BBITIOJHEHUS TEPMHUYECKIX OTEPAITHii;

- Ka49€CTBO U TCXHOJIOTUYHOCTb TCPMUYICCKU YIIPOUHACMBIX PI3,I[CJ'IHI>1;
- OCHOBHBIC 3aKOHBI 1 BUbI TeHHOO6MCHa;

- 3akanka, TBY.

KOHCprKI_II/IOHHBIC U UHCTPYMCHTAJIbHBIC CTAJIN. TBép,Z[BIe cmiaBel. CTaly U CILIABBI C

0COOBIMU CBOMCTBAMH.

PaccmaTprBaemble BOTIPOCHI:

- CTQJIU U CIUIaBHI IS PEXYIIEro HHCTPYMEHTa;

- JISTUPOBAHHBIC CTAIH;

- MapKy M XUMHYECKHUil cocTas (Macc. %) JIErnpOBaHHBIX HHCTPYMEHTAIBHBIX CTANICH.

HBGTHLIC MCETaJIJIbI U CIIJIaBbl HA UX OCHOBC
PaccmatpuBaembie BOMPOCHL:

- 001IMe CBEACHMS O IIBETHBIX METAJUIax M CIlaBax;
- MeZlb U CIUIaBbl HA €€ OCHOBE;

- QJIIOMUHUM U CIIJIaBBI HA €T0 OCHOBE;

- 0JIOBO, CBHHCII, IMHK U CIIJIaBbl HA UX OCHOBC.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTHka MPaKTHYECKUX 3aHATHI/KPATKOE COIEepPIKaHNe

Onpenenenne TBEPAOCTH METAIIIIOB U CILJIABOB

B pesynbrarte paboThI Ha MPAKTUUECKOM 3aHSTHU CTYICHT:

- N3y4aeT U3MEPEHHs TBEPIOCTH METAUIMYECKUX 00pa3uoB pasnuuHsivu Mertogamu (HB, HRB, HRC);

- 3HAKOMHTCA C YCIOBUSIMU IPUMEHEHHUS TOTO MM HHOT'O METO/1a OIpeesIeHHs TBEPIOCTH; MOATOTOBKON
00pasioB AJIsl UBMEPEHUS TBEPJOCTH; YCTPOIHCTBOM IPHOOPOB ISl K3MEPEHHS TBEPIOCTH;

- N3y4aeT 3aBUCHMMOCTb TBEPAOCTH METAIIIOB OT COCTaBa CIIABA.

Metainorpaduueckne METO/IbI aHAIM3a METAJUIOB U CIUIABOB
B pesynpTaTe paboThl Ha NPAKTUYECKOM 3aHSATUH CTYICHT BBIIOJHSCT:

- ACCIIEIOBaHNE MAaKPOCTPYKTYPHI (MaKpoaHaJH3);

- OCHOBHBIE OTIEpALMH TP [IPUTOTOBIICHNE MUKPOLLTH(a;

- UCCIIEJOBAaHUE MUKPOCTPYKTYPBI C TIOMOIIBIO ONITHYECKOTO MUKPOCKOTIA.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPIKaHNe

N3ydyeHne MUKpPOCTPYKTYPBI KEIE30YIIIEPOIUCTHIX CIIJIABOB B PABHOBECHOM COCTOSIHUM
B pesynbrarte paboThl Ha MPAKTHYECKOM 3aHATHU CTYJECHT U3y4aeT:

- COCTOSIHHSI CHCTEMBI JKEJIE30-YTIIEPOJ] U MUKPOCTPYKTYPY OTOOKEHHBIX YTIEPOANCTHIX CTaJIeH;

- MUKPOCTPYKTYPY XKeJIe30yTrJIePOAUCTBIX CILIABOB;

- IPEBPAILEHUS [IPU EPEKPUCTAIUIN3ALUY B CTATIAX.

Onpenenenne oNTUMaIbHONW TEMIIEPATYPbl HArpeBa MU 3aKaJKe CTajleh

B pesynbrate paboThl Ha IPAKTUUECKOM 3aHATHU CTYICHT:

- BBITIOJIHACT ONPEENICHNE ONTUMAIbHON TEMIIEPATYPhl HarpeBa MpH 3aKaJIKe J10- M 3a3BTEKTOUIHBIX
CTaJlel ¢ LEJIbIO MOTYYEHHS] MAKCUMAJIbHOM TBEPAOCTH;

- U3y4aeT BIMSHUE COJCPKaHMs YIIepoaa Ha CTPYKTYPY M TBEPJIOCTh CTAIH B OTOXKEHHOM COCTOSTHHY;

- U3y4acT NCPBUYHYIO U BTOPUIHYIO KPHUCTAJUIN3ALHAIO.

4.3. CamocrosTenbHas paboTa 00yJarOIIMXCS.

o/

Bun camocrosiTenbHo# paboTh

W3y4eHue JeKIMOHHOTO MaTepuaia U PeKOMEHJOBaHHOMN JIUTEPaTypbl

IIoaroroBka k MMPAaKTUYCCKUM 3aHATUAM

[ToaroroBka Kk TeKyIieMy KOHTPOIIIO

Al WO N

[ToaroroBka k IPOMEKYTOYHOM aTTECTALUH.

5. llepeueHp wu3AaHWN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IPH

OCBOEHUHU JTUCIUIUIUHBI (MOJTYJIST).

No

1/ bubnuorpaduueckoe onucanue Mecto noctyna

1|

1 Haswinos, C. B. MarepuanoBeneHnue u URL:
TEXHOJIOTHs KOHCTPYKIMOHHEIX MaTepuanos | https://znanium.com/catalog/product/209505
: yue6Hoe mocobue / C. B. [laBwios, P. A. 9 — Pexum s0cTyma: 10 NOJNHCKE.
Bornmanos. - Mockga ; Bonorna : Madpa-
Wmxenepus, 2020. - 256 c. - ISBN 978-5-
9729-0416-7. - TekcT : SNEKTPOHHBIH.

2 MarepuanoBeicHHE U TEXHOJIOTHU URL:
KOHCTPYKIIMOHHBIX MaTepHanos : yuebnuk / | https:/znanium.com/catalog/product/183072
O. A. Macanckuii, B. C. Kazakos, A. M. 2. — Pexum noctyma: 1o nommeke.
ToxmuH [u ap.]. - KpacHosipck : Cub. denep.
yH-T, 2019. - 336 c. - ISBN 978-5-7638-
4096-4. - TekcT : IeKTPOHHBIH.

3 Bbere6a, H. B. MarepuanoBenenue u URL:

TEXHOJIOTHS KOHCTPYKITMOHHBIX MaTepnanos | https://znanium.com/catalog/product/502678
[DnexTpoHHBI pecypc] : MeTonudeckue
pexomennanuu / H. B. bere6a. - Mocksa :




Anpranp—MI'ABT, 2014. - 52 c. - Tekcer :

JJIEKTPOHHBIN.

4 Bononuna, A. 1O. URL:
Marepuanosenenune. TexHonorus https://znanium.com/catalog/product/403470
KOHCTPYKIMOHHBIX MaT€pUaOB : — Pesxum nocryna: no nojmucke.

nabopaTopHbli mpakTukym / A. FO.
Bomoauna. - Mocksa : MITABT, 2007. - 24 c.
- Tekcr : 3JIeKTPOHHBIM.

5 |, H. B. Texnonorusi KOHCTpyKIMOHHBIX URL:

MaTepuaoB [DIEKTPOHHBIN pecypc] : https://znanium.com/catalog/product/458754
MeToandeckue pekomenaauu / H. B.
bere6a. - Mockga : AnpTaup-MI'ABT, 2013.
- 28 ¢. - TekcrT : 2JIEKTPOHHBII.

6 Martromxkus, b. A. TexHoorus URL:
KOHCTPYKIMOHHBIX MATEPHAIIOB : y4eOHOE https://znanium.com/catalog/product/211193
noco6ue / B.A. Mattomkun, B.A. Jlenncos. | 6- — PexuM noctyna: no nozmucke.

— Mocksa : UTHOPA-M, 2024. — 263 ¢c. —
(Briciiee o6pazoBanue: bakanaBpuar). —
DOl
10.12737/textbook_5c6e41f42140f8.0719221
9. - ISBN 978-5-16-014645-4. - Tekcr :
JJIEKTPOHHBIN.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WHPOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIb30BAaThCS TPHU
OCBOEHUU JAUCLUHUIUINHBI (MOIYJIS).

Odunuaneheiii caiit PYT (MUUAT) (https://www.miit.ru/)

Hayuno-texanueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru)

OBC (https://e.lanbook.com)

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMSI TUCITUTIIIUHBI (MOTYJIs).

Omnepanronnas cucteMa (IlonHas TueH3MOHHAS BEPCHS)
Oducubiii naker npuinoxenuit Office (Word, Excel, PowerPoint) (ITonnas
JUIIEH3UOHHAs BEpCHs)

8. OmmcaHue MaTepUaJIbHO-TEXHUYECKOM O0a3bl, HEOOXOJUMOM IS
OCYIIECTBJICHUST 00pa30BaTEILHOTO IIPOIiecca MO JUCIUILIHHE (MOJIYIIIO).



YueOnast mabopaTopusi Uid TPYIIOBBIX 3aHATUH. [lpuMepHBI mepeueHb
MaTepHAIbHO-TEXHUYECKOM 0a3bl: UCIIBITATENbHBIE MAIIMHbI, TPUOOPHI, KOMILIEKT
00pa3IoB, yueOHbIE TJIaKaTHI.

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

3ayer B 3 cemecTpe.

10. OueHouHble MaTEpHUAIIBI.

OueHOYHbIE MaTepUalIbl, IPUMEHSIEMBIE MPU MPOBEICHUN MPOMEKYTOUHON
aTTecTalluy, pa3paldaThIBAIOTCA B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUNT).
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