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TEXHOJIOTMUECKUE CPENICTBA
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IMpodub — IMogbeMHO-TPAHCIIOPTHBIE, CTPOUTEINBHBIE, TOPOKHbBIE CPEICTBA U 000PYI0BAHUE
(mst Habopa 2023)
dopma oOyueHust: 3a0uHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

CI)OpMI/IpOBaHI/IC TCOPETUICCKUX 3HaHUW TI0 HpO6)ICMaM MaTCepUuaJlOBCACHUA ; NPUMCHCHUC
IMPAKTUYECKHUX 3HAHUU MaTepuajioB B TEXHUYCCKUX KOHCTPYKIUAX

3a11aq1/1 N3y4YCHUA NTUCHUIIIINHBI:

W3yUYeHHE B3aMMOCBSI3M M B3aMMO3aBUCHMOCTH XMMUYECKOTO COCTaBa, CTPYKTYpHI U CBOKCTB
MAaIIMHOCTPOUTENbHbIX MaTepuasioB. O3HAaKOMJIEHHME C OCHOBAaMHM CTPOEHHUsl CIUIABOB, HX
NIOBE/IEHNS B TPOIecce TEPMHUECKON 0OpaOOTKM M TUIACTUYECKOW JehopMalvu, CBOMCTBAMH U
Ha3HAYEHHEM MPOMBIILUIEHHBIX CIUIABOB, HEMETAJUIMYECKHX MAaTepuajioB M UX 3(PQheKTHUBHOTO
HCIIOJIb30BaAHMA B TEXHUYECKHUX KOHCTPYKIUAX.

1.2. MecTo qucuuminHabl (MoayJisi) B cTpykrype OII

Kypc «Matepuanosenenue. TexHomOrnss KOHCTPYKIIMOHHBIX MaTepuanioB» Oa3upyercsi Ha
3HAHUSX, MOJTYYEHHBIX CTYAEHTaMU B IPOLIECCE U3YYEHUU (PU3MKH, MATEMATUKHU, XUMUU. 3HAHUSA
Y HaBBIKM, IPUOOPETEHHbIE CTYIEHTAMH B IPOIECCe U3YYeHHs TaHHOTO Kypca, UCIOJB3YIOTCS B
JajbHEHIIeM NpU OCBOGHMM YYEOHbIX AUCHMIUIMH. [JucuunimvHa usydyaercss B 4-oM M 5-oM
ceMecTpax

1.3. O6beM qUCHUAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/IOB YU4eOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) cOCTaBisieT 6 3aueTHbIX(bie) equHuIl(bl), 216
YacoB.

Buapl 3anatuii Cewmectp 4 Cemectp 5 Bcero yacos
Oo6mmas Tpy10eMKOCTb 216
AynutopHbie 14 12 26
3aHATHA, B T.4.
Jlexkmmonssle (JIK) 6 6 12
[IpakTrueckue 0 0 0
(cemunapckue) (I13,
C3)

JlabopaTopusie (JIP) 8 6 14
CamocrosiTenbHast 94 60 154
paboTa CTyJeHTOB

(CPC)

dopma 3auer DK3aMeH 36




MIPOMEKYTOYHON
aTTecTalluu B
ceMecTpe

Kypcoas pabota
(KypCOBOM TTPOEKT)
(KP, KIT)

2. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00YUEeHHsI N0 JUCIHILINHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMH Pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHOM MPOrPaMMBbI

[Tnanupyemble pe3ysbTaThl OCBOSHHsI 00pa30BaTeIbHOMI

[Tnanupyemble pe3yJibTaThl

MPOrpPaMMBbl 00yUYeHHs 1O TUCIUTLTMHE
Kog n NHauKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHNe KOMIIETEHIMU, (DOPMUPYEMBIE B HAaBBbIKU U (WJIM) OMBIT JEATEIbHOCTU
KOMIIETEHLIUU pamMKax JAUCIUTUTMHBI

OIIK-5 OIIK-5.6. 3Haer ocobenHoct u | 3Hate: 1.CoctaB UM  CcTpoeHue
XapaKTePUCTUKU cruiaBoB. 2. da3zoBble MpeBpalleHUs
KOHCTPYKLIMOHHBIX MAaTEpPUAJIOB M | B CIUIaBaxX B TBEPAOM COCTOSIHHMH. 3.

TEXHOJIOTHH, CriocoObI U3BMEHEHNSA CBOICTB.

NPUMEHSIEMBIX TPU TIPOU3BOICTBE
MallMH M  MEXaHU3MOB, yMeeT
000CHOBAHHO BHIOMPATH
KOHCTPYKIIMOHHBIE ~MaTepuajbl |
TEXHOJIOTUM U1 ~ W3TOTOBJICHUS
JeTajiell MallliH

Vmers: BpiOpate Mmatepuan uist
n3roToBiieHus aetrannd. 2. OneHuThb
TpeOyemble CBOWCTBA JeTalid B
3aBUCHMOCTH OT 9K CIUTyaTallMOHHOTO
HazHaveHus. 3. BwiOpaTh cmoco0
00padOTKH ISl U3BMEHEHUsT CBOMCTB.

Branets:  Meromukoin  BeIOOpA
MaTepUasoB. 2. Mertoaukon
onpeaesieHus CBOYCTB. 3.
Mertoaukoii ~ BbIOOpa  crmocoda
TEPMOOOPAOOTKH.

3. Conep:xanne qUCHUNIAHBI

3.1. Pazgeqan! qucOUILINHBI H BHABI 3 aHATHH

3.1 CTpykTypa JTUCHMILIMHBI 11 3a09H0H PopPMBI 00yUeHusI

Moayns | Homep |HaumeHnoBanue Tembl pazaena Bcero | Aymutopus | C
pazzaena paszmena 4acoB | e 3aHATUs P
C

J |1 [JI

K |3 |P

(C




3)

1.1 Kpucrammuec CrpoeHnne MeTaos, 10 0 10
KO€ CTpPOEHUE g dy3noHHBIE TTPO-
crutaBoB. Kpuc | neccel B meraie, ¢op-
TaJUIM3alus MHUPOBAaHHUE CTPYKTYPBbI
METAJUIOB U CIUIAaBOB IpU
KPUCTAJUIA3ALUN
1.2 Mexanunueckue [Tnactnueckas 10 0 10
CBOJCTBA. nedopmanusi, BIUsHUAE
Haknen u pekp | Harpesa Ha CTPYKTYpy U
UCTaJUIN3aLM. CBOWCTBA
1e(pOpMHPOBAHHOTO
MeTajula, MEXaHUYECKUe
CBOICTBA METAJLJIOB U
CILJIaBOB
1.3 Crpoenue TuroBble qUarpamMmsl 10 0 10
CILJIABOB. COCTOSTHUS
Jrarpammsl
COCTOSIHU S
1.4 Kenezoyrnepo | JKene3o u cruiaBbl Ha €ro 14 0 10
qucThie cruiaBel | ocHoBe. Ctanmu. YyryHsl
1.5 Tepmuueckas Teopus 1 TeXHOJIOTUA 14 0 10
o0OpaboTka TEepMUYECKON 00pabOTKH
crani. XUMHUKO-
TepMHUUecKasi 0OpaboTKa.
1.6 [IBeTHBIE KoHcTpyKnnoHHbIE 14 0 10
MeTaJlIbl U METaJlIbl U CILJIaBBI.
CIUIaBbI IIBeTHBIE METAILIIBI U
CILJIaBbI
2.1 Jlureitnoe ITIpou3BoOACTBO 3arOTOBOK 26 0 22
IPOM3BOJCTBO | CIIOCOOOM JIMThS: JIUTHE B
MIECYAHO-TJIMHUCTbIE
(popmBbl, B KOKWJIb,
HEHTPOOEKHOE JIUThE U
Ap.
2.2 O6padoTka [Ipon3BOACTBO 3arOTOBOK 22 0 18
METAJIOB IUIACTUYECKUM
JaBJIEHUEM aeopMUpOBaHUEM:
MIPOKATKA, IPECCOBAHUE,
BOJIOYEHUE U JIp.
2.3 CaapouHoe IIpoussoncreo 22 0 18
IIPOM3BOJICTBO HEPa3beMHBIX

coequHeHunil. CBapouHOE




ITPpOU3BOACTBO. PU3nKo-
XUMHNYECKHUE OCHOBBI
MOJIYy4YCHU A CBAPOYHOI'O
COCIMHEHHU A

24

pe3aHremM

O6paboTka

dopmooOpazoBaHue
MIOBEPXHOCTEN JeTaJIEN
pe3aHueM.

20

18

2.5

KHe
MaTepualibl.

Hewmeranmmuec

Pe3una, rmiacTmacchl. 18

18

Hroro

180

12 14 154

3.2. Conepxkanue pa3jaesioB JUCHUILINHBI

3.2.1. JIekinoHHbBIE 3aHATHA, COJEPKaHNe H 00beM B Yacax

Mopyns | Homep

pas3aeiia

Tema

Conepxanue

TpynoemMKocTh
(B 4acax)

1 1.4

Kenezoyriepo
JIVICThIE CIUIABbI

JlnarpaMmma «xKejne30-1EMEHTUT>
VYriepoaucTeie cTaiu: BIUsHUE

yIjiepojia Ha CBOMCTBA CTAJIU; BIIMSIHUE

MOCTOSIHHBIX ITPUMeCel Ha CBOMCTBA
CTaJIM; MAPKUPOBKA YIJIEPOAUCTBIX

crazieil YyryHsl: npouecc
rpauTu3anum; CTpyKTypa YyryHa;
(popma rpacuTa; cBOMCTBA UyTyHa;
MapKHpOBKa YyI'yHOB

2

1.5

Tepmuueckas
o0paboTka

Knaccudukanus BumoB
TepM0o0OpaboTKu. BiusiHue
TepMHUYECKOW 00pabOTKM Ha CBOMCTBA
ctanu. Beibop TemnepaTypbl 3aKaJIKH.
3akanounsle cpenpl. [IpokasmBaemMocCTb.
BuyTtpennue HanpspkeHus. CriocoObt
3akanku. JledekTbl, BOSHUKAIOIIME TTPU

3akayike. OTKUT U HOpMaJU3aIKsl.
Otnyck. [IpeBpaienns npu oTITycKe.
Juarpamma U30TEPMUYECKOTO pacnaia
aycrenuTta. [ToBepxHOCTHas 3aKaJIKa
craneil. XMMHKO-TepMUYecKasi

00paboTKa: IieMeHTaIus,
HUTPOLIEMEHTAlIM s, IUAaHUPOBAHUE, U

Ap.

1.6

KoHcTpykiinon
HbIE METAJLIBI U

KOHCTPYKHI/IOHHLIC METaJIJIbl U CITJIaBBblI.
HBGTHLIG METaJIJIbl U CITJIaBbl




CILJIaBBI.

LiBeTHbIC
METaLTb U
CIUIaBbI
2 2.1 JlutetHoe [Tpon3BOICTBO 3ar0TOBOK CIIOCOOOM 2
IIPOM3BOJICTBO JIUTBS: JIMTHE B I1IECYAHO-TJIMHUCTHIE
(bopMBI, B KOKHJIb, IIEHTPOOEIKHOE
JIUTBE U P.
2.2 O6paboTka [Tpou3BoACTBO 3aroTOBOK 2
METaLJIOB TIACTUYECKUM J1e(pOPMUPOBAHUEM:
JABJIEHUEM IIPOKATKa, IPECCOBAaHUE, BOJIOUYEHUE U
Aap.
2.3 CaapouHoe IIpou3BOACTBO HEPA3BEMHBIX 2
IIPOM3BOJICTBO coeauHeHuil. CBapodHoe
MPOU3BOACTBO. PUMKO-XUMHUUYECKUE
OCHOBBI [10JIyYEHHSI CBAPOYHOTO
COeIMHEHU S
3.2.2. IlpakTHYeCcKHe 3aHATHS, COJAepP KaHue H 00’beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocThb
paszena (B yacax)
3.2.3. JIabopaTopHbIEe 3aHATHSA, CO/IeP:KaHNe U 00'beM B yacax
Mounyie | Homep Tema Copnepxanue TpynoeMKocTb
pasnena (B yacax)
1 1.4 Kenezoyriepo AHaJIM3 TUarpaMmMsbl «KeJe30- 2
JVCTBIE CIUIAaBbI HEMEHTUT» Y TJIEPOJIUCThIC U
JIETUPOBaHHBIE CTAJIH, YYTYHBI,
MUKPOCTPYKTYPbI
1.5 Tepmuueckas [TpoBectr TepMOOOPAOOTKY CTaNH. 2
oOpaboTka [Tpoananu3upoBaTh U3MEHEHUE
MEXaHUYECKUX CBOWCTB
1.6 [IBeTHBIE KoHCTpYKIIMOHHBIE METAJUIBI U CILIABBI. 2
METaLTb U [IBeTHbIE METAJLIBI U CILIABBI
CIUIaBbI
2 2.1 JlutetHoe [Tpon3BOCTBO 3ar0TOBOK CITOCOOOM 2
IIPOM3BOJICTBO JIUTBS: JIMTHE B I1IECYAHO-TJIMHUCTHIE
opmmbr
2.2 O6padoTka [Ipon3BoACTBO 3arOTOBOK 2




METAILJIOB TUTACTUYECKUM J1e(pOPMUPOBAHUEM:
JaBJIEHUEM MPOKaTKa, MPeCCOBaHUE, BHITSIKKA
2.3 CBapouHoe N3yyeHre KOHCTPYKIIMI CBapHBIX 2
MIPOU3BOJICTBO coeuHeHM1. Buapl CBapHBIX I111BOB.
24 O06paboTka N3ydeHne MeTo/I0B TOKApHOI 2
pe3aHueM 00paboTKH

3.3. Co,uepmamle MaTepuajJoB, BbIHOCHUMBIX HA CaAMOCTOATEJIbHOEC U3YyUY€HHUE

Monyns | Homep | CopepxaHue MaTepralioB, Buapl camocrositenbHOI TpynoemMKocTb
pasnena BBIHOCUMOTO Ha AeSTeIbHOCTU (B yacax)
CaMOCTOSITEIbHOE
U3y4eHue
| 1.1 Kpucrannmueckoe [ToaroroBka Kk KOHTPOJIBHOU 10
CTPOEHHE CILIABOB. padote
Kpucrammszanus
1.2 MexaHuueckue CBOICTBA. [ToaroroBka Kk 10
Haxknen u TECTUPOBAHUIO
peKpUCTAILIU3ALIMS.
1.3 CTpoeHue CIiaBoB. [ToaroroBka Kk 10
JluarpamMmbl COCTOSTHUSI TECTUPOBAHUIO
1.4 Keneszoyriaepoaucrsie [MoaroroBka k 10
CIUIaBbI TECTUPOBAHUIO
1.5 Tepmuueckas oOpadboTKa [loaroroBka k 10
TECTUPOBAHUIO
1.6 KoHcTpyKnmoHHbIE IToaroroska k 10
METAJUTbI U CILJIaBbI. TECTUPOBAHUIO
IIBeTHBIE METAIIIBI U
CIUIaBbI
2 2.1 JluteitHOE IPOU3BOICTBO MIOArOTOBKA K 22
TECTUPOBAHUIO
2.2 O06paboTKa MeTaIoB IMoaroroBka k 18
JaBJIEHUEM TECTUPOBAHUIO
2.3 CBapoyHoe TPOU3BOJICTBO [ToaroroBka Kk 18
TECTUPOBAHUIO
24 ObpaboTtka pezaHuem [ToaroroBka k 18
TECTUPOBAHUIO
2.5 Hemetamnyeckue IToaroroska k 18

MaTepuaIbl.

TECTUPOBAHUIO




4. ®oHI OLIEHOYHBIX CPE/ICTB /ISl IPOBe/1eHUs TEeKYIeH 1 MPOMeKyTOYHOM
aTTecTanni 00yJarIHUXCs M0 U CIUILINHE

CI)OH,I[ OLICHOYHBIX CPEACTB TEKYIIEIO KOHTPOJIA U HpOMC)KYTOLIHOIL/'I aTrecranyuy 1o urTroram
OCBOCHUA NUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POH/I OLIEHOYHBIX CPEJICTB

5. Yue6HO-MeTOqMUECKO€E H MH(OpMAIIOHHOE 00ecreuyeHne JHCIUIIIHHbI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble U3 JaHUA

1. MarepuanoBeaeHre U TEXHOJIOTHsI KOHCTPYKIIMOHHBIX MAaTE€pUAIOB : yYeOHUK / Ap3aMacoB
Bnagumup bopucosuu [u ap.] ; non pen. B.b. Apzamacosa, A.A. Yepenaxuna. - 3-e usg., cTep. -
Mocksa : Akagemusi , 2011. - 448 c. - (Bbiciiee npodeccroHanpHOe 00pa3oBaHUE)

2. KonecoB CasarocnaB HukonaeBnu. MarepuanoBeeHre U TEXHOJIOTUSI KOHCTPYKLIMOHHBIX
martepuaioB : yueOHuk / KonecoB CesitocnaB Hukonaesny, KonecoB Urops CesiTociaBoBu. - 2-¢
u31., iepepad. u gorm. - Mocksa : Beic. mk., 2007. - 535 c.

5.1.2. Uz3pgannsa u3 9BbC

1. MarepuanoBeyenue. 3-e W31d., Hep. W JION. YUYeOHUK JUIs TPUKJIAJHOrO OakanaBpuara.
[Tnomxkun B.B. 2018 / I'pudp YMO BO, ISBN: 978-5-534-01063-3 Pexum nocryna: https://biblio-
online.ru/book/20ACA691-8F87-4627-A262-CE7A7754A988

2. MarepuasioBe/ieHre B MAlIMHOCTPOEHUU. Y YeOHUK [uist OakanaBpoB Anackud A.M., Kiumos
B.H., Oneruna A K., Cenos 10.E. 2016 / I'puc YMO, ISBN: 978-5-534-02183-7 Pexxum pocryna:
https://biblio-online.ru/book/5A4E31FB-4BC4-4CDF-8097-1B5S7F15C81C1

5.2. JlonoHUTeEJILHAS JJUTEpaTypa
5.2.1. IleyaTHBIE N3 JaAHUA

1. Kymunnu Jles Ilerposuu. Marepuanosenenue. TeXHOIOIUS KOHCTPYKLIMOHHBIX MaT€pUaJIOB :
yue0. mocodue: B 2 1. T. 1 / Kynmuauu Jle IlerpoBuu, Kymuany TatbsiHa AnekceeBHa. - Yura :
YurlV, 2007. - 312 c.

2. Kysmmnnu Jles IlerpoBuu. MatepuanoBeneHue. TEXHOIOIAS KOHCTPYKIIMOHHBIX MATEPUAJIOB :
yueO. nocodue: B 2 1. T2 / Kymuuuu Jle IlerpoBuy, Kynunny TatbsiHa AjekceeBHa. - Yura :
YurlV, 2007. - 356 c.

5.2.2. Uzpgannsa u3 9BbC

1. MarepuanoBenenue u texHosioruss marepuasioB. ®erucos [.I1., 2017. Pexum nocryna:
https://biblio-online.ru/book/B7535AEQ-7A04-4F47-B1CB-ESODSF960EA0Q

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 MOUCKOBbIE€ CHCTEMbI
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HazBanue Cchuika

TexHuka http://lib.prometey.org/?cat_id=8
DJIeKTPOHHO-OMOIMOTeYHAs cucrema | https://www.biblio-online.ru
«IOpaiiT»

Nudopmanmonnas cucrema «EauHoe okno | http://window.edu.ru
JOoCcTyra K 00pa3oBaTelbHBIM — pecypcam»
MIPEeIOCTABIISIET CBOOOJHBIN IOCTYII K KaTaJIoTy
oOpazoBatenbHbIX ~ VIHTEpHET-pecypcoB U
MOJIHOTEKCTOBOM ~ 3JIEKTPOHHOH  y4eOHo-
METOAUYECKON OMONMMoTeKe IjId OOILIEro u
poeCCHOHAIBHOTO 00Pa30BaHUSI.

6. ITepeyeHsb MPOrpaMMHOT0 00ecneYeHusI
[TporpammHoe obecriedenue odmiero HazHadeHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammHOe oOecrieyeHre CrielMaJIbHOrO Ha3HAUCHHMS:

1) Atom

7. MaTepl/IaJIbHO-TeXHI/I‘leCKOC odecneyeHune JAUCHHUIIJIMHbI

HaumenoBaHue noMeieHui AJ1si TpoBeIeHUS OcCHAIIIEHHOCTh CHEUAIbHBIX [TOMELEHUN U
yueOHBIX 3aHSITUA W JJI1 CAMOCTOSITENILHOW | MOMEIIeHUH JIJIsl CAMOCTOSITEIbHOM PadOThI
padoThl 00YYAOIIMXCS

VyeOnbie ayautopum s npoBeneHust | CoctaB 000pyIOBaHUS U TEXHUIECKUX CPEICTB
3aHSATUH JIEKIIMOHHOTO TUIA oOyueHHs] yKa3aH B TACMOpTe ayAUTOPHH,
3aKpEeIJICHHOW paclMcaHueM Mo (PpakyIbTeTy

VyeOHble ayAuTOpUM  JJIsl  TIPOBEICHHUS
J1a00PaTOPHBIX 3aHATHI

VyeOHble ayguTOpuM [AJis MPOMEXYTOUHOM
aTTecTaluu

Vuebuble aymuropum g npoBeneHus | CocraB 000pyIoOBaHMS M TEXHUUECKHUX CPEICTB
IPYNIOBBIX U MHIMBUIYAJIbHBIX KOHCYJIbTAlIMKA | OOyYeHUs YyKa3aH B IMAcropTe ayAuTOpuUH,
3aKpeIIeHHOW PacluCcaHueM 1o Kadeape

VyeOHble ayTUTOPUM JIJIs1 TEKYIIe aTTeCTalluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

B camocrosTenbHON padoTe CTYAEHTHl PYKOBOJCTBYIOTCSI KOHCYJIbTAIIMSIMU HAYYHOTO
PYKOBOAMTEJISI U COJEPKAaHUEM JIUCITUTUIAHBIL.



Pazpaboturk/rpynma pa3paboTIYMKOB:
Jlapuca AnekcangpoBHa JlanmakoBa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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