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1. Ilepeyenb MIaHUpPYeMbIX Pe3yabTATOB O00y4YeHHMS IO JUCUMILIMHE,
COOTHECCHHBIX ¢ HHAUKATOPAMH I0CTHKEHUS KOMIIETEHIU

KOMl'leTel-[I[I/lfl Couepmaﬂﬂe KOMIICTCHIITUN I/IH}II/IKaTOp Coz[epma}me HHAUKATOpAa
CnocobeH NPUMEHATb
eCTeCTBEHHOHayUHble "
oblWenHKeHepHble 3HaHWA, MeTozbl
MaTeMaTUYeckoro  aHanusa ¢
MOAGTHPOBAHMA B  WHMEHEpHOT NMpuMenseT eCTeCcTBeHHOHayYHble
OnK-1 AeAaTenbHOCTH, CBSi3aHHON c | ONK-1.1 3HaHua, METOAN Marenaruteckoro
NPOEKTHDOBAHHEN " aHanusa M MOAENUpOBaHUA ANS pelweHus
KOHCTPYMpOBaHWeM, 3afad
TeXHONOrusMmn Npou3BOACTBA
npu6opos " KOMMeKcoB
WMPOKOr0 Ha3HayeHus
CnocobeH npoBOAUTb
3KCnepuMeHTanbHble
UCCNejoBaHUA M U3MepeHusd,
06pabaThiBaTh M  MpeACTABMATH MpoBoanT 3KCnepuMeHTanbHble
OnK-3 OnK-3.2 uccnesoBaHus, obpabaTbiBaeT ]
MoNyyeHHble AaHHbe C  YuyeToM
CEUMUKH METOAOB W  CPEACTB npeACTaBNseT MosiyueHHble AaHHbe
TeXHUYeCKHuX U3MepeHwuii B
npubopocTpoeHuu
2. MecTo TMCUMILTMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl
AncumnnuHb (npakTuku) , | dusnka, Xumus
npeawecTteyuue U3YyUYeHUu
AUCLUNTIUHDI, pe3ynbTaThl
oCBOE€HUA KOTOPbIX Heo6xoAnMbl
ans 0CBOEHMA JAaHHON
AUCLUNTTUHDI .
AncumnnuHel  (NpaKTUKK) , AN OcHoBbl MpoeKTUpoBaHUA MPUGOPOB U CUCTEM
KOTOPbIX pe3ynbTaThi O0CBOEHUA
JaHHOWN AUCLUNITUHDI ﬁyAyT
Heob6xoAnMbl, KakK BXOAHbIe
3HaHuA, YyMeHWA U BnajeHuAa
AnA UX U3yvyeHus.

3. O0beM MUCHUIUVIMHBI B 3a4YeTHBIX €IUHUIAX C YKA3aHHEM KOJHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIJCJECHHbIX HA KOHTAKTHYI padoTy o0y4arouerocs ¢
npenojaasaresemM (Mo BUIaM y4eOHBIX 3aHATHI) M HA CAMOCTOATEIbLHYI0 padoTy

o0yuyarierocst

06wun obbem aucuunnuuHel B 3.e. /vyac: 3 / 108

dopMa NpoMeXyTOYHOM aTTecTauuu: IK3aMeH

Bunpl 3ansiTHil, NX TPYA0€eMKOCTH (dac.) O0beM KOHTAKTHOM
®opma padoThI
0byueHus Jlexuun JladoparTopusbie | IlpakTuyeckue CamocrosiTeJbHas 00yyarouierocsi ¢
padoThI 3aHATHS pabora npernoaaBaTeaeM
(uac)
OYHas 16 0 16 76 38




4. Conpep:kaHue JUCHMILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pa3gejiam) C
yYKa3aHHeM OTBEJEHHOr0 HAa HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 4

Jlekunonuble 3anaTudA (164.)
1. OxkcmepuMeHTaIbHbIE HCCJIEAOBAHUA M u3MepeHusi. (OCHOBHbIE CBOMCTBA
KOHCTPYKIUOHHBIX MATEPHAJIOB. {JIeKIHSI C Pa300pOM KOHKPETHBIX CHUTyallMii}
(24.)[2,3] NMpeameT MaTepuanosejeHus. lenu, 3ajauM U CTPYKTypa AMCLMUMNNUHDI.
Cetn MWHTepHeT JAns CaMOCTOATENbHOW MNOATOTOBKW MO MaTepuUanoBeAeHUN.
CoBpeMeHHble MH(OPMALMOHHbIE TEXHOMOruM UcCnonb3yembie MpU onpejeneHuun
MexaHUYeCKux CBOWCTB M NpU MeTannorpapuuyeckoM MCcneaoBaHUUM MaTepuarnos.
MexaHuueckume, TexHonoruyeckme W >SKCNAyaTauuMOHHble CBOMCTBa. Ynpyras #
nnactuyeckaa aefpopmaumn. PaspyweHue. IKCNepuMeHTanbHble WUCCNefOBaHUA U
U3MepeHus. MWcnbiTaHUa cCcTaTuyeckue, AUHAMUuYeckue, UUKNUYeckue. MeToabl
onpejeneHus TBepAoCTH,. [loka3aTenu MPOYHOCTU U  NNACTUYHOCTH, KX
onpeAeneHue. YaapHas BSA3KOCTb, BbIHOCIUBOCTb, BSA3KOCTb pa3pyleHus, UX
onpejeneHue. 06paboTka U npeAcCTaBfieHME MOMYYEHHbIX AAHHBIX.
2. ECTeCTBeHHOHay‘IHLIe u Oﬁlllel/IH)KeHeprle SJHAHUA CBfI3aHHbBIC C
KOHCTPYUPOBAHMEM H TEXHOJOTHSAMHU IIPOU3BOACTBA HpPIﬁOpOB. OcHoBHBIE
NOHATUS W3 TEOPHMH MeTA/LUIOBeIeHHs {JIeKHusl ¢ Pa3dopoM KOHKPETHBIX
curyaumii} (24.)[2,3] EcTecTBeHHOHayuHble 3HaHuA. Metann? Kpuctannuueckoe
CTpOeHue, KpucTannuueckas pewéTka, DIfeMeHTapHas  KpucTannuyeckas
Ayenka, €€ Tunbl WM napameTpbl. AHu3oTponua M u3oTponus. [onumopdusm
(annoTtponua). Aubdysua.  Kpuctannusauusa, 3epHO, nepekpucTannusauus:
ha3oBas, Hepa3oBasA, Audpy3nmoHHoe, 6e3anpy3uoHHoe. TepMmoAUHAMUUYECKUI
CTUMYN U KMHETUKa npeBpaleHus.
3. Crpoenue "4ncThiX'" METAIOB U CIVIABOB {JIEKIUA ¢ Pa300pOM KOHKPETHBIX
curyauuii} (24.)[2,3] Crpoenne xene3a. CnnaB? CTpyKTypHble cCoCTaBnswoume
CnnaBoB: TBepAble pacTBOPbl, MexaHUYeCKue CMeCu, XUMUUYECKUe COeAUHEeHUs.
Cranb? ©a3bl M npocTble CTPYKTYpHble COCTaBnswuWue CTanu: ayCTEeHUT,
peppuT, ueMeHTUT (Kapbua), mapTeHCUT. CroXHble CTPYKTYpHble COCTaBnsowue
cTanu: nnacTuHYaTblie U 3epHUCTbIe nepnur, copbuT, TPOCTHUT.
MUKpOCTpPYKTYypa CTanu.
4. JluarpaMMbl COCTOSIHUAI {JIeKIUSI € Pa300pOM KOHKPETHbIX CHUTyaIluii}
(24.)[2,3] PaBHOBecHOe cocTosHue. [uarpamma cocTtosHua? Kpusbie HarpeBa W
oxnaxpeHus. Kputuueckume TOuku. OcHOBHbie Tunbl Auarpamm. [lpasuno a3 u
OTpe3koB. JlMarpamMMa COCTOSAHUA Xene3o - uUeMeHTUT. JluHum wu obnactu
CTanbHOro yrna Auarpammbl.  KpuTuueckme TOUKM. BnusHue yrneposa Ha
ha3o0BbLI COCTaB, CTPYKTYpy M CBOWCTBA CTanuM B pPaBHOBECHOM COCTOSIHWM.
Cxembl GopMMpOBaHUA CTPYKTYp CTanu no Auarpamme. YyryHHoid yron



Anarpammbi. Cxembl pOPpMUPOBAHUA CTPYKTYp UyryHa.

5. IlpeBpamieHusi npu HAarpeBe M OXJAXKICHUU CTAIM {JIeKOUsL C pa3dopom
KOHKpPeTHbIX cutyaumii} (24.)[2,3] 06pa3oBaHue aycTeHuTa npu Harpese M
U3MeHeHMe pa3MmepoB 3epHa. OueHKka BenUuuHbl 3epHa. BnusHue BenuuUHbI
3epHa Ha MexaHuueckue csoincTBa. OkanuHa u obe3yrnepoxusaHue, 6opbba C
Humu. leperpes. 06opyaoBaHne ans HarpeBa. KoHTponb TeMmnepaTypsl
Harpesa. Pacnajg aycteHuTa npu oxnaxaeHun. lU3oTepmuyeckas Auarpamma
pacnaga cTanum  Y8. MlepnuTHoe, MPOMEXyTOUHOE U  MapTeHCUTHoe
npesBpauweHus. KpuTuueckas ckopoCTb 3aKanku. BnusHue coctaBa Ha Tun
Auarpammbl pacnaja aycTeHuTa.

6. TexHoJIOTHS TEPMHUUYECKOH 00PaA0OTKHU CTAIM {JIeKIIUS ¢ Pa300pPOM KOHKPETHBIX
curyanmii} (24.)[2,3] TexHonoruueckne napametpsl TO. OcHoBHbie onepauun TO.
Buabl oTkMra, ux Ha3HauyeHue U pexumbl. 3aKanka, e€ Ha3HauyeHue, napameTpbl
U pexumbl. 3akanusaemocTb. [lpokanuBaemocTb. Bbibop TemnepaTypbl U BpeMeHM
BLIAGPKKM nNpu  3aKanke. BHyTpeHHue HanpaxeHus. Oxnaxaawwue cCpepbl.
Cnocobwl 3aKanku: HenpepbsiBHas npepbiBUCTaA, cTyneHvaTas,
u3otepmuueckas. HasHaueHne M BWAb OTNYyCKa: HU3KUN, CpPeAHWIA, BbHICOKUM.
MecTHaa 3akanka. Hopmanu3auusi, e€ pexumbl U Ha3HaueHue. [loBepXHOCTHoe
ynpouHeHue: Haknén, 3akanka TBY, xumukotepmuueckas obpaboTtka.

7. Kuaaccupukanuss u Ha3HAYeHHMe cTajeidl {JieKuusi ¢ pa3dopoM KOHKPETHBIX
curyauuii} (24.)[2,3] KOHCTPYKUMOHHbie W WUHCTPYMEHTalnbHble YriepoaucTbie
CTanu: MapkupoBKa, Ha3HauyeHue, ocobeHHocTn TO0. llenu nerupoBaHusa cTanu.
OcHOBHble nerupywwue KOMMNOHeHTbl. Knaccudukauus, Ha3HauyeHMe UM MapKMpoOBKa
KOHCTPYKUMOHHBIX NeruMpoBaHHbIX CTanerd npuMeHsieMblX B NpMGOPOCTPOEHMUH.

8. UyryHbl, uBeTHble MeTA/LIbl, HeMeTAIMYECKHEe MATepHAJbl {JIeKIHUs C
pa30o0poM KOHKpeTHbIX cutyamuii} (24.)[2,3] Mapku ¥ Ha3HaueHWe YYryHoB:
ceporo, KOBKOIFo W BbLICOKOMPOYHOro. LBeTHbie MeTannsl U CnnaBbl: MeAb,
naTtyHu, OpoH3bl; anuoMUHUN, AYpanioMUHb, CURNYMUHb. 0CO6EHHOCTM CTpoeHus,
CBO/ICTBA, MapKUpPOBKA OCHOBHbIX HeMeTannuyecKMx MaTepuanosB: NNacTUYeCKuX
MaccC, 3nacTOMepoB, KOMMNO3MLMOHHbIX MaTepuanoB, KepaMMyeCKMX MaTepuanos.

IIpakTnyeckue 3ansaTus (164.)
1. DxkcnepuMeHTabHbIE HCC/IE0BAHHE CTPOEHHMSI METAJJIOB {MeTO] KeHlCcoB}
(44.)[1] W3roToBneHMe Makpo W MuKpo wnupoB. TpaBneHume. YCTPOWCTBO
MeTannorpapuyeckoro MUKpOCKoMna. MakpocTpyKTypa. OpakTorpagus.
MukpocTpykTypa. KoHTponbHbie BOMpPOCHI.
2. JKCIepUMMEHTAJIbHbIE HM3MEPEHHs] MEXaHMYECKMX CBOMCTB {MeTO] KeiicOB}
(44.)[1] TBEpAaocTb U MeToabl eé onpeaeneHusi. CBoilcTBa onpejensiembie npu
UCMbITAHUM Ha pacTsxeHue. OnpepeneHue yAapHoU BA3KOCTH,
XNaAHOMOMKOCTU, BbiHOCIMBOCTM. (06paboTka M  npeacTaBneHue  AaHHbIX.
KoHTponbHbie BOMpOCH.
3. EcrectBenHonayunsblie 3Hanusi. Juarpamma JKEJIE3O-YIJIEPO/. {Meron
keiicoB} (44.)[1] OCHOBHble NWHMM, KOHLEHTPALMOHHble U TeMmnepaTypHble TOUKHM,
oaHoda3Hbie U AByXda3Hole o6nactu. Cxembl CTPYKTYpPHbIX MpeBpaweHuin B
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3aBMCUMOCTM OT TemnepaTypbl U cocTaBa. KoHTponbHbie BOMpPOCH.

4. CxeMbl CTPYKTYPHBIX NpeBpAILlEeHHMH NMPU TEPMHUYECKOl 00padOTKH cTaJjiei.
{mMeTon KkeiicoB} (44.)[1] TexHonoruueckme napameTpbl MU CTPYKTYpHble
npespaweHus nNpu oOTKUre, HoOpManu3auuu, 3akKanke, oTnycke. KOHTpomnbHbie
BOMPOCHI.

CamocrosiTesibHasi padorta (764.)

IHoaroroBka K JeKHUOHHbIM 3aHATHAM(164.)[2,3]
IHoaroroBka Kk npakTu4eckum 3aHATUAM(164.)[1]
IHoaroroBka Kk KOHTPOJIbHOMY onpocy(84.)[1,2,3]
Ix3amen(364.)[1,2,3]

b=

5. IlepeyeHb Y4eOHO-METOAUYECKOIO OO0eCHEYEHHUsI CAMOCTOSTEJbHON PadoThI
00y4arImuxcs no JTUCUMILJIMHE

Ina kaxporo obyuvawuerocs obecneyeH UHAUBUAYANbHLIN  HEOrpaHUYEHHbIV
AOCTYN K dNeKTpPOHHO/ MHhOopMauMoHHO-o6pa3oBaTenbHon cpeae AnTlTY:

1. OrHesov B.fA. [JlabopaTopHblii MNPaKTUKYyM NO MaTepuanoBeAeHMN.
MeToanMueckne pekoMeHAauuu K  BbinonHeHuw  nabopaTopHbix  pabotr o

Ancumnnudam  "MaTepuanoBeaenue” u "MaTepuanoBsepeHue. TexHonorus
KOHCTPYKUMOHHbIX MaTepuanoB" - bapHayn: W3a-sBo AntlTY, 2018. - 69 c. -
Pexum Aoctyna: http://elib.altstu.ru/eum/download/mtio/0gnevoj-

lpm.pdf, cBob6oAHbIN

6. IlepeyeHb y4eOHOM JJUTEPATYPbHI
6.1. OcHoBHaa nuTepaTypa
2. OrHeBou. B.fA. OcHoBb MaTepuanoBegeHusi: YuebHoe nocobue Ans
noarotoBku 6akanaspoB /B. fA. OrHesoii, B. b. byTbiruH.- bapHayn: U3a-Bo

AnTlTY, 2014 -114 C. - Pexum AocTyna:
http://new.elib.altstu.ru/eum/download/mtio/0Ognevoj-osnmat.pdf

6.2. JlononHuTenbHaa nuTepaTypa

3. Tynaes A.Nl. Metannoseaenue. - M.: Metannyprusa, 1986. - 456 c.
(184 >k3.)

7. Ilepedyenr pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHMKALMOHHON  CeTH
«/HTepHEeT», HeOOXOAUMBIX JIJISI 0CBOEHH S JUCHUILTUHbBI

1. e.lanbook.com
2. elib.altstu.ru



8. ®oHa OUEHOYHBIX MATEPHAJIOB /I NPOBEACHUS TEKYLIero KOHTPOJS
YCIIEBA€MOCTH M MPOMEKYTOYHOM aTTecTAlNH

CoaepxaHue MPOMEXYTOUYHOM aTTecTauuum PpacKpbiBaeTCcsi B KOMNneKTe
KOHTPONUPYOWUX MaTepuanoB, npeAHa3HAYEHHbIX AN MNPOBEPKU COOTBETCTBUSA
YPOBHS MOATrOTOBKM no AucuunnuHe TtpeboBaHuam OF0C, KoTopbie XpPaHATCA Ha
Kadeape-paspabotunke Pl B neuatHom Buge u B IO0C.

9. Ilepeyenr  MHGOPMALMOHHBIX  TEXHOJOIMH,  HCHOJb3yeMbIX  IpPH
OCYLIECTBJICHUH 00pa3oBaTeJIbHOI0 IMpouecca M0 AUCHUIUIMHE, BKJOYasi
NepeYyeHb MNPOrPaMMHOIO olecnedyeHUss M HMHMOPMALMOHHBIX CIPABOYHBIX
CHCTEM

Insa ycnewHoro ocCBoeHuA AUCUUNNAUHBI UCNONb3YyHNTCA pPeCypcChl BHEKTPOHHOM MH¢0pMauMOHHO-
06pa3OBaTEHbH0ﬁ cpeabl, 06pa3OBaTeanMe UHTEePHeT-nopTanbl, rnobanbHas KOMNbOTEpHaA
ceTb WHTepHeT. B npouecce n3yyeHus ANCUUNIUHDI npouncxoaumT MHTEepPaKTuBHoe
B3auMoAeincTBue OﬁyanNEFOCﬂ C npenojaBaTtenem yepes NUYHbIA KabuHeT CTyAeHTa.

Nenin Hcnoab3yeMoe nporpaMmmMHoe odecrnevyeHmne

1 LibreOffice

2 Windows

3 AHTuBupyc Kaspersky

Nern Hcnonb3yembie npodeccHOHAIBbHBIC 0a3bI JaHHBIX 1 HH(POPMALIHOHHBIE
CIIPaAaBOYHBIC CUCTEMBI

1 «ba3oBble  HopmaTuBHbie  AoKyMeHTb» 000 «lpynna komnaHun  Kopekcy»,
nporpammHbie npoAyKTbl «Koaekc» u «Texakcnept» (https://kodeks.ru)

2 HauuoHanbHas 3nekTpoHHas 6Gubnuoteka (H3b) - cBOGOAHBIA AOCTYN uuTaTenew
K (oHaaM poccunickux 6ubnuotek. CoAaepxuT  KoOnnmekuun  OUUPPOBAHHBIX
AOKYMEHTOB (KaK OTKpbITOro JAOoCTyna, TaK MW OrpaHWYeHHbX aBTOPCKUM
npaBoM), a TaKxe KaTanor W3jaHun, XxpaHauuxcs B 6ubnuotekax Poccum.
(http://u36.pd/)

3 EanHaa 6a3a N0CToB Poccuiickon Oepepaumn (http://gostexpert.ru/)

10. Onucanue  MaTepuaJbHO-TEXHHMYECKON  0a3bl, HEeoOXoauMoOMH  JJIH
0CYIIECTBJIEHHSI 00Pa30BaTEJIBLHOI0 MPOoIecca Mo JMCIUIIHHE

HaumeHoBaHMe cieliMAJIbHbIX NOMEIEHUH U MOMeNIeH’il JJIsl CAMOCTOATEIbHOM paﬁoTl)l

yye6Hble ayAMTOPUM ANS NpoBeAeHUs yuyeGHbIX 3aHATHIA

noMeweHna Ansi CaMoCTOSTENbHON pa60TH

MaTepuanbHo-TexHUYeckoe ob6ecneueHue " OpraHu3auus
o6pa3oBaTenbHOro nmnpouecca no AUCUMNNMHE  ANA  MHBANMAOB U  nuy C
OrpaHUUYEHHLIMW BO3MOXHOCTSIMM 3J0POBbSi OCYWECTBNAGTCA B COOTBETCTBUM C
«NonoxeHuem 06 06yyeHWM MHBANMAOB U NUL C OFPAHUUEHHLIMU BO3MOXHOCTSMU
3J40POBbA».




