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1. TACIIOPT MPOT'PAMMBI YUYEBHOM JUCIHUTIIMHBI
«MarepuajsoBeaeHue»

1.1. O61acTh NPUMEHEHUS] IPOTPAMMBI

Pabouast mporpamMMa ydeOHOW MUCIUIUIMHBI (anee mporpamma Y J[) — sBiseTcs
YacThI0 MPOrpamMMbl MOATOTOBKM cnenuanuctoB cpeanero 3seHa (IIIICC3) mo
cnermanbHoct CIIO 25.02.08 Oxkcrmmyatanusi OSCHWIOTHBIX aBUALMOHHBIX CHUCTEM
0a30BOr0 YpOBHS IMOJITOTOBKH.

Pabouast mporpamMma y4eOHON TUCITUTUIMHBI COCTaBJICHA JJII OYHOU U 3a09HOU hopM
oOyJeHwUs.

1.2. MecTo IMCUMIUIMHBI B CTPYKTYpe OCHOBHO 1podecCHOHAIbHOM
o0pa3oBaTeIbHOH MPOTrPAMMBI:

VYyeOHas  JUCHMIUIMHA OTHOCUTCA K  00mIenpodecCHOHANbHBIM  Y4€OHBIM
JUCHMILTMHAM NPOPECCUOHATBHOIO IIUKJIA.

1.3. Hean m 3aJa4u JUCHMILUIMHBI — TPe0OBAaHUAI K Ppe3yJbTAaTaM OCBOCHHUA
AUCUMILTHHBI:

ba3oBas yacth

B C3yJIbTATC OCBOCHUA NUCHUIIIIMHBI CTYJACHT NOJIDKCH YMETb:
Kon HaumeHnoBaHue pe3yJibTaTa 00yUeHHs

DA pacmo3HaBaTh M KJIacCH(PHIIMPOBATh KOHCTPYKIIMOHHBIC K CHIPHCBBIC MATEPHAJBI I10
BHEITHEMY BUJY, IPOUCXOKICHUIO, CBOMCTBAM

y2 MOJ0UPATh MaTepUABl M0 WX HA3HAYCHHWIO M YCJOBHSIM DKCIUTyaTaI[dH JUIS BBITIOTHCHHS
pabot

Y3 BBEIOMpATH M paciii(PpOBBIBATE MAPKU KOHCTPYKITMOHHBIX MAaTEPHAJIOB

V4 OTIPEETISATH TBEPIOCTh METAJIIOB

Y5 OTIPECIISATh PEKUMBI OTIKUTA, 3aKATKU M OTIYCKa CTaIH

V6 noAOUpaTh CHOCOOBI W PEKUMBI O0pabOTKH MeTauioB (JIMThEM, IaBJIEHUEM, CBapKOi,
pe3aHueM | JIp.) JJi1 U3TOTOBJICHHS Pa3IUYHbBIX JeTaleit

Y1 WS | HOCTOSIHHO | TIIATEIHHO MPHUACPKUBATHCS PETYIIHPYEMBIX TEXHOJIOTHIESCKHUX TIPOIECCOB U
MPOLIEYP B COOTBETCTBUM CO CTaHIAPTaMH, HCIIONb3Ys YTBEPKICHHBIE PYKOBO/ICTBA B
HOBEMIIEH peAaKIMU U NOCJIECIHUE JaHHBIC;

Y2 WS | pa3buparscs B TEPMUHOJIOTUH MAaTEPUAIOB U TEXHOJIOTHI UX MPUMEHEHUS

B PE3YJIbTATC OCBOCHUA AUCHUIIIIMHBI CTYJACHT JOJIDKCH 3HATDb:

Kon HaumeHnoBanue pe3yabrara 00yueHHst

3u 1 OCHOBHBIE BHJBl KOHCTPYKIIMOHHBIX W CBHIPHEBBIX, METAIMYECKUX U HEMETAUIMYECKHX
MaTepHaJloB

3u 2 KJIacCU(UKALMIO, CBOIMCTBA, MAapKUPOBKY U OO0JIACTh NPUMEHEHHUS KOHCTPYKIIMOHHBIX
MaTEepHAJIOB, MPUHITUIIHI KX BBIOOPA JUIsI IPUMEHEHHUS B TIPOU3BOJICTBE

313 OCHOBHBIE CBEJICHMS O Ha3HAYEHHWU M CBOICTBAaX METAJJIOB M CIIABOB, O TE€XHOJIOTUU MX
MIPOM3BOJICTBA

34 O0COOEHHOCTH CTapeHHMs MeTalIoB M HUX CIUIABOB, 3aKOHOMEPHOCTH IIPOLIECCOB
KPHCTAJUIM3AIMH M CTPYKTYpOOOpa3oBaHuUs

3H5 BUJIbI 00pPaOOTKN METAJJIOB U CIJIAaBOB

3H 6 CYIIHOCTh TEXHOJOTHYECKHUX MPOIIECCOB JINTHSI, CBAPKH, 00pabOTKM METAJUIOB AABJICHUEM H
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Kon HaumeHoBaHue pe3yJbTaTra 00y4yeHust

pe3aHneM

317 OCHOBBI TEPMOOOPAOOTKH METAJIIOB

31 8 CIOCOO0B! 3aIIUThHI METAJUIOB OT KOPPO3UHU

319 TpeOOBaHUS K Ka4eCTBY 00paOOTKHU AeTanen

31 10 BHJIBI U3HOCA JICTAJICH U y3JI0B

31l 0COOEGHHOCTH CTPOEHHS, HAa3HAYEHUS M CBOWCTBA PA3IMYHBIX TPYII HEMETAJUIMYECKUX
MaTepuaJloB

3u 12 CBOMCTBA CMA304HBIX M a0pa3uBHBIX MaTEepUAJIOB

3u 13 KJIaCCU()MKALIMIO M CTIOCOOBI MOJIyYEHHs] KOMIO3HIIMOHHBIX MaTepHajIoB

31 1 WS | HazHaueHue, CIOIb30BaHUE, YXO M 0€30M1aCHOE XpaHEHUE MaTepUaJIOB;

31 2 WS | Mepbl o 0XpaHe OKPYXaIoIIei cpeibl, HalPaBJICHHBIE HA UCIIOJb30BAHNE IKOJIOTUICCKU
YHCTBIX MaTEPUAIIOB U N1epepadoTKy;

31 3 WS | npuemsl paboThI 111 MUHUMHU3ALUN OTXOJIOB M COJICHCTBOBATh PAIMOHAIM3AIMN PACXOOB;

BapuatuBHas yacth — B o00beMe 36 4YacoB HCHOJb30BaHa I YIIIyOJICHUS
MOATOTOBKHU 00YyYaroerocs.

ConepaHre TUCIUIUAHBI JOJDKHO OBITh OPUEHTHPOBAHO HA TIOATOTOBKY CTYIEHTOB K
ocBoeHnIo  mpodeccuoHabHbIXx  Momysed  [IIICC3  mo  cmemmamsHOCcTH — 25.02.08
OKcruTyaTanus OeCHMUIOTHBIX aBHAITMOHHBIX CHCTEM U IOATOTOBKE K (OPMHUPOBAHHIO
npodeccuoHanbHbIX kKoMneTenui (11K):

Kon HanmeHoBaHMe pe3yJibTaTa 00yUeHUs!

[IK 1.5. | OcymecTBisATh KOMIUIEKC MEPONPUATUI MO MPOBEPKE UCHPABHOCTH, pabOTOCIIOCOOHOCTH H
TOTOBHOCTH JUCTAHITMOHHO MUJIOTUPYEMBIX BO3IYIIHBIX CYJOB CAMOJETHOTO THIA, CTAHIINH
BHEIIHETr0 MHJIOTa, CUCTEM OOECHEedeHUs MOJETOB W WX (YHKIMOHATBHBIX JJIEMEHTOB K
MCII0JIb30BAHHUIO 110 HA3HAYEHUIO

[IK2.5. | OcymiecTBisTh KOMIUIEKC MEPONPUATHI MO MPOBEpKE MCHPABHOCTH, pabOTOCIOCOOHOCTH U
TOTOBHOCTH JUCTAHIIMOHHO MUJIOTUPYEMBIX BO3IYIIHBIX CY/I0B BEPTOJETHOIO TUIIA, CTAHIIUH
BHEIIIHEr0 MHJIOTa, CUCTEM O0ecledeHUs MOJETOB M MX (YHKIHMOHAJIBHBIX JIEMEHTOB K
UCIOJIb30BAHUIO 10 HA3HAYECHUIO

[IK3.1. | OcymecTBasATh BXOAHOM KOHTPOJb (DYHKIMOHAIBHBIX Y3JIOB, JeTajlled W MaTepuaioB
00Opy/I0OBaHUsl MOJE3HOM Harpy3kd OECIMIIOTHOTO BO3AYIIHOTO CYAHA B COOTBETCTBUH C
pa3pabOTaHHBIM TEXHOJIOTHYECKUM IPOIIECCOM

B npotiecce ocBoeHUs NUCIUIUIMHBI Y CTYJICHTOB JIOJDKHBI (pOPpMUPOBATH 001IMe
komnerenunu (OK):

Kon HaunmeHoBaHMe pe3yJibTaTa 00y4eHUs

OK 01 | Boibupatb criocoObl penieHus 3aau NpopecCuoHaNbHOM eI TeTbHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02 | OcymiecTBisTh TOUCK, aHAJIU3 W HUHTEpHpeTanuio HH(pOpMAIMK, HEOOXOIUMOU JUIs
BBITIOJTHEHUS 33a4 Npo(deCCHOHATbHON e TeIbHOCTH

OK 04 | PaGorarp B KOJUIEKTHMBE M KoMaHJe, 3()(PEeKTUBHO B3aUMOJIEHCTBOBATh C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 05 | OcymecTBisATh YCTHYHO M NHCBMEHHYKO KOMMYHMKAIMIO Ha TOCYJAPCTBEHHOM S3BIKE C
YYETOM OCOOCHHOCTEH COLMAIBHOTO U KYJbTYPHOTO KOHTEKCTA.

OK 09 | Ucnonb3oBath HHGOpPMALIMOHHBIE TEXHOJIOTHH B TPO(ECCHOHATILHOM e TeIbHOCTH

OK 10 | ITonb3oBaThest npohecCHOHANBHONW JOKYMEHTAIel Ha TOCYAapCTBEHHOM M HWHOCTPAHHOM
A3bIKAX




1.4. KosimuecTBO 4aCOB HAa OCBOCHHE MPOrpaMMbl Y4eOHOM IUCHUIIUHbI:

Buj y4yeOHoii 1eATeIbHOCTH

O0beM yacoB

MaxkcumMarbHas yaeOHas Harpy3ka (BCero)

92

OO0s13aTenbHas ayIUTOpHAs yueOHast Harpy3ka (BCero)

84

B TOM YMCJIC:

nabopaTopHbIe pabOTHI

He npenycmorpeno

[IPAKTUYECKUE 3aHATUS 24
KOHTPOJIbHBIE PAOOTHI 2
KypcoBas paboTa (IpoeKT) He npeaycmorpeno
camocTosITelIbHasE paboTa cTyieHTa (BCEro) 8

B TOM YHCJIC:

Joxnan 8
CamocrosTenbHas paboTa Ha KypCcOBOH pabOTOH (ITPOEKTOM) He npenycmoTpeHo
[TpomexyTounas artectarus B popme 13




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1 TemaTu4eckuii JIAH U coJiep:KaHNe Y4eOHOH JUCHMILUIMHBI «MaTepuajioBe1eHne»

HaumeHoBaHue Conep:xanue yueOHOro MaTepuasa u (popMbl OpraHu3anuM JesTeJbHOCTH O0bem Koabl koMnereHuuii,
pa3esioB U TeM 00y4Jarouuxcs 4acoB ¢dopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpamMMmbl
Paznen |. CTpykTypa M cBOiicTBa MaTepHaJIOB
Tema 1.1. Coaep:xaHue y4eOHOro MaTepHuaJia 2 OK 01 OK 02 OK 04 OK 05
Beenenue Onpenenenne MaTepuagoBeIeHUs KaK HayKu. Poiib MeTallIoB U ApyTrux OK 09 OK 10
MaTepUajoB B Pa3BUTUHU YeJIoBeuecTBa. BKiaa pycckuX u 3apyOeKHbBIX YUEHBIX B [IK 1.5;
CTAaHOBJICHUU U PA3BUTUHU HAayKU O MaTepuanax. Poib marepuanoBencHus B [IK 2.5;
pPa3BUTUHU MAIIMHOCTPOCHUSI. IIK 3.1.
Tema 1.2. Coaep:xanue y4eOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
CTpoenne MeTaIOB. Mertannel B nepuonnyeckoil cucreme MenneneeBa. Kpucrannuueckoe cTpoeHue OK 09 OK 10
MeTaIoB. THUIBI KPUCTAUIMYECKHX pEUIeTOK MeTasioB. [locTpoeHne KpuBBIX IIK 1.5;
oxnaxaenus. [Tomumopdu3m. AHU30TPOIHSI CBOWCTB METAILJIOB. IK 2.5;
IK 3.1.
Tema 1.3. Coaep:xanue yueOHOro MaTepuasa 2 OK 01 OK 02 OK 04 OK 05
CroiicTBa MeTAJLIIOB. OCHOBHBIE CBOMCcTBa MeTamioB. (PU3UUYECKHE CBOMCTBA METAIIOB, XMMUYECKHUE OK 09 OK 10
CBOMCTBA MeETa/UIOB. TEXHONOTMYECKHE CBOMCTBA: IKUIKOTEKYYECTh, YCaKa, IIK 1.5;
CBapUBaEMOCTh, 00pabaThIBAEMOCTh JIaBJICHUEM, 00pabaThIBAEMOCTh PE3aHUEM. IIK 2.5;
CamocrosiTesibHasg padoTa 00y4aOIMMXCs 2 IIK 3.1.
N3yunTh TEXHOIOTHYECKUE CBOMCTBA MeTAJLIOB. [loaroToBka nokmnana,
COOOIIeHNs, TPe3eHTALUH 110 TeMe: «CBs3b MEX/ly COCTaBOM, CTPOCHUEM U
CBOWCTBAMH CILIABOB)
Tema 1.4. Coaepixanue yueOHOro MaTepuasa 2 OK 01 OK 02 OK 04 OK 05
Mexanuyeckue OK 09 OK 10
CBOMCTBAa METAJLJIOB. IIK 1.5;
MexaHnndeckne CBOMCTBA METAUIOB. TBEpAOCTh, IUIACTUYHOCTH , YIPYIOCTh, [IK 2.5;
MPOYHOCTb, HM3HOCOCTOMKOCTb, IOJI3Y4eCTb, BBIHOCIMBOCTh. (CTaTHCTHYECKUE U IK 3.1.
JTMHAMUYECKHE MCIIBITAHUS METAJJIOB U CIIJIABOB.
TemaTuka NpakTHYECKUX 3aAHATHH U J1aDOPATOPHBIX padoT 6

Pemenne 3agad 1o ONpeNeNeHUI0 TMapaMeTpoB 00pas3IoB JJsl UCHBITAHUS Ha
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HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMUM 1eSITeTbHOCTH O0bem Koabl komnerenuuii,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
pacTsKEHUE, ONpeIeTIeHNE TBEPAOCTH METAJLIOB.
Tema 1.5. Copep:kaHue y4eOHOTro MaTepuaJa 2 OK 01 OK 02 OK 04 OK 05
Crpykrypa Meta/uioB 1 | [lonatue o crpykrype. Macmrad CTpyKTyphl: Makpo, MUKpo. Kpucrammmdeckas OK 09 OK 10
MeTAJLJIMYEeCKHX ctpykrypa. CTpoeHHE pealbHBIX KpUCTALUIOB. JleeKThl KpUCTATITMYECKOTO [IK 1.5;
CILIABOB, METObI HX crpoenusi. Buabl nedexroB. MakpoaHaiu3, MUKpOAHAIU3, PEHTIEHOCTPYKTYPHBIH [IK 2.5;
HCCJIeI0BAHMS. aHaJiu3, TEPMUYECKUI aHAJIU3. [IK 3.1.
CamocrosiTesibHAs paboTa 00y4arOUINXCA 4
N3yunth KpuCTaIIIM4YECKHE CTPYKTYpPbhl METAJUIOB U UX CIUIaBOB. M3y4uTh BUIbI
ne(heKTOB.
Tema 1.6. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01 OK 02 OK 04 OK 05
Metoapl uccaenoBanust | TepmoauHaMuuecKue ycluoBUs IPOTEKaHUs KpucTan3anuu. [lonstue o 3epHe, OK 09 OK 10
CTPYKTYPBI MAaTepPHAJIOB. | TpaHUIIe 3epeH. BiusHue cTeneHu nepeoxiakKIeHus Ha BeJIMYHUHY 3epHa. [IK 1.5;
[lepBrynas u BTOpUYHas Kpuctayumzanus. Tunsl ciaBoB. [lonsTus: dasa, [IK 2.5;
CTpYKTypHas coctaBistomas. J{uarpammer 1, 2, 3 poga (6e3 pacTBOPUMOCTH IK 3.1.
KOMITOHEHTOB, C HEOTPaHUYEHHOI pacCTBOPUMOCTHIO, SBTEKTUUYECKOTO THUIIA C
OTpaHUYEHHON PacTBOPUMOCTHIO). CBS3b MEXy JUarpaMMaMH COCTOSIHUS U
CBOMCTBAMH.
Paznea Il. XKesezoyriiepoaucroie cnjiaBbl
Tema 2.1. Coaepsxanue y4eOHOro MaTepuasa 2 OK 01 OK 02 OK 04 OK 05
Mertautypruveckoe [pousBojacTBO uyryHa. OCHOBHbIE BHJBI PYIHOTO ChIpbsi. OOoranieHue pyjibl. OK 09 OK 10
NMPOU3BOACTBO YyryHa i | TorumBo, (IOCHL, OTHEYTIOPHBIE MaTepuaibl. BhiMiaBka yyryHa B JOMEHHOH TEUH. IIK 1.5;
craJiei. ®eppociiael. JIMTEHHBIN 4yryH, TepeaelbHbI 4dyryH. [IpOM3BOJICTBO CTalIH. IIK 2.5;
MapTeHOBCKHE, MHAYKIIMOHHBIE, INIA3MEHHO-1yTOBbIE 1€Y1, KOHBEPTOPHBIE. IK 3.1.
Tema 2.2. Conep:kaHue y4eOHOTro MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
JAuarpamma xeJsie3o- Ponp guarpammbl B Hayke o Metaiax. [Ipakrmyeckoe HazHaueHue. da3oBble U OK 09 OK 10
yriepoa. CTPYKTypHBIE cocTaBisomue. l3MeHnenue ¢a3zoBoro cocraBa mpu Harpese u [IK 1.5;
oxnaxnaeHun. [Toctpoenne kpuBoW oxyaxaeHus >xenesza. Kmaccudukamus cranei [IK 2.5;
10 CTPYKTYPE. K 3.1.
TemaTuka NpakTHYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT 4

PaGora ¢ nuarpaMMoii sxene30-yriaepos




HanmenoBanue Conep:xxanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aALMU JAeATeIbHOCTH O0bem Koabl komnereHumi,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpamMMmbl
Paznea |11, Tepmuueckasi 00padoTKa cCTAJIMN.
Tema 3.1. Copep:kaHue y4eOHOro Mmarepuasa 2 OK 01 OK 02 OK 04 OK 05
Bujbl, Ha3HauYeHHe, Knaccudukanuss BUIOB TEpMHUECKOW OOpabOTKM CTayeill: MpeaBapuTeNbHAs U OK 09 OK 10
(usnyecknii MexaHu3M | OKOHYATENIbHAs TepMHUYeckas o0paboTkKa, COOCTBEHHO TepMHUYEcKas 0O0pabdoTKa, [IK 1.5;
TEePMHUYECKOH XHUMHUKO-TepMHUECKasi 00paboTKa. [IK 2.5;
00padoTKH cTaJIeH. DTarbl TEPMUIECKON 00pabOTKH CTaleH. [IK 3.1.
TemaTnka NpakKTHYECKUX 3aHATHI U J1a00PATOPHBIX padoT 4
Omnpenenenre BUAOB TEPMOOOPaOOTKU JJIsl pa3IMYHbIX MATEpUaOB U BBISBICHUE
BIIUSTHUSL PEKUMOB TE€PMOOOPaOOTKH HA CTPYKTYPY U CBOMCTBA CTaIN
Tema 3.2. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
IpeaBapureabHas [IpenBaputenbHas TepMuueckas oO0pabOTKa CTalu. Orxur 1 poga: OK 09 OK 10
TepMHYecKas TOMOTEHU3AIIMOHHBIN, PEKPUCTAIUTM3AUMOHHBIN, OTXKUT MJisi CHSATUS BHYTPEHHHX [IK 1.5;
oOpaboTKa. HanpspkeHud. OTxur 2 poja: MOJHBINA, HENOJHBIM, HOopManu3auus. Brushue [IK 2.5;
BEJIMYMHBI 3epHa Ha cBoicTBa craiu. CTpyKTypa U CBOMCTBa MPOJIYKTOB pacraja K 3.1.
ayCTEHMTA.
Tema3.3 Coaep:xanue yueOHOro MaTepuasa 2 OK 01 OK 02 OK 04 OK 05
OxoHvaTebHAs OxkoHuarenbHas TepMudeckas oOpaboTka craneil. CTpyKTypHbIE MpeBpalleHus OK 09 OK 10
TepMuUecKast 00padoTKa | craneii npm 3akanke. MapTeHCHT — ero CTPOeHHE M CBOWCTBA. Kpurmueckas HK 1.5;
cTaju. CKOPOCTb 3aKalKu. 3aKajKka MoJjiHasg U HenosHas. [IpeBpamienus 3akaaeHHOM cTanu IIK 2.5;
npu HarpeBe. OTIYCK CTalli: HU3KHM, CPEIHUN, BRICOKUN. BrusHue Temmneparypsl HK 3.1.
OTIyCKa Ha CBOMCTBA CTAJIH.
Tema 3.4. Copep:kaHue y4eOHOIo MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
TexuHoJiorus Br16op Temnepatypsl HarpeBa moji TePMUYECKYI0 00pabOTKY /ISl TOOBTEKTOHIHBIX, OK 09 OK 10
TepMHYecKoii 3a3BTEKTOMJHBIX W OSBTEKTOMJHBIX CTajed. YcioBus HarpeBa. OrmnpeneneHue IIK 1.5;
00padoTKy cTaim. BPEMEHHU BBIAEPKKU. OXJIaKaarolue cpeibl. 3aKaaIuBaeMOCTh U MPOKATUBAEMOCTh K 2.5;
craneil. Buapl otnycka. Yiydmenue. 3akaiaka TOKaMH BbICOKOH yacToTsl (TBY). MK 3.1.
Tema 3.5. Coaepixanue yueOHOro MaTepuasa 2 OK 01 OK 02 OK 04 OK 05




HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMUM 1eSITeTbHOCTH O0bem Koabl komnerenuuii,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpamMMmbl
XHMMHKO-TepMHYeCKas @du3nyecKue OCHOBBI XUMHUKO-TEpMUYECKOW 00paboTku. Hasnauenue u Buabl OK 09 OK 10
o0padoTKa craJei. uementanuu. Cranu ans ueMmeHtanuu. LlemeHTauust B TBepJoM KapOropusatope. IIK 1.5;
lazoBas nementamusi. Tepmudeckas oOpaOOTKa mocie EMEHTAallMH M CBOMCTBA [IK 2.5;
IIEMEHTOBAHHBIX JeTaje. HuTpouemeHTamus crajad, pPEeKUMBI W 00JacTH IIK 3.1.
UCIONb30BaHus. A30TupoBanue cranu. CTpoeHue a30TupoBaHHOro ciosi. Cranu A
azotupoBanus. CBoiicTBa azotupoBaHHoro ciod. {uanuposanue. uddyznonnas
MeTaJIn3almsl.
Pa3nen |V.Yriepoaucroble u JiernpoBaHHbIE CTATH
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
Kuaaceupuxanus, Knaccudukanus craneid Mo COIEp)KaHUIO yriepoja: CTald HU3KO, CpedaHe U OK 09 OK 10
MapKHPOBKAa, 0CHOBHbIE | BhICOKOYIiepoaucTsie. Kiaccudukanus craneil no kadectsy. BiusHue yrnepona u [IK 1.5;
CBOMCTBA npuMeceld Ha cBoiicTBa craneil. Knaccudukanus craned 1Mo Ha3HAYEHUIO. [IK 2.5;
YIJIePOAUCTBIX. YriepoaucTsle KOHCTPYKLMOHHBIE CTaldu. YTJIEPOAUCTbIE HHCTPYMEHTAJIbHBIC IK 3.1.
CTaJIN.
Temad.2. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
JlerupoBaHHbI€ CTATH, BiusHuMe JErMpyIOIIMX —JJIEMEHTOB Ha  CBOMcTBa  cranmeil. MapKupoBKa OK 09 OK 10
MapKHPOBKA, BU/BI. JIETUPOBAHHBIX cTajei. LleMeHTyeMble CTamy, MX OCHOBHBIE MApKH, HA3HAYECHHE M IIK 1.5;
BUJBl TepMHUUECKOM 00paboTku.  KOHCTpYKIMOHHBIE KOPPO3MOHHOCTOWKHE U IIK 2.5;
’KApOCTOMKHUE CTAlM M CIUIaBbl. Bumsl kopposun. OCHOBHBIE NPHHIMIIBI CO3JAHUS MK 3.1.
KOPpPO3HOHHO-CTOMKUX cTaneil. HepkaBeromue ctanu (GeppUTHOr0, ayCTEHUTHOTO,
MapTeHCUTHOro Kkiacca. Ctaiau 1 KpUOT€HHOW TeXHUKH. JKapompouHble CTalu.
Kputepuu xaponpoyHOCTH: Mpeesl ATUTeIbHON npoyHocTH. O61acTi NpUMEHEeHUs
YKapOIPOYHBIX CTAJIEH.
TemaTnka NpaKTHYECKUX 3aHATHI H J1a0OPATOPHBIX padoT 2
PacmmdpoBka mapok cranei
Tema 4.3. Coaepxanue yueOHOro MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
HNHcTpyMeHTaAIBHBIE OcHOBHBIE  TpeOOBaHUS, TNPEABABISEMbIE K HMHCTPYMEHTAJIbHBIM  CTaJIM. OK 09 OK 10
JerupoBaHuble craju M | Knaccudukanus nHCTpyMeHTaNbHBIX cTasieil. Ctanu JUisi pexyliero HHCTPyMEHTA. [IK 1.5;
CILIABbI [Tonsatue TemnocroiikocTy. CTan NOHM>KEHHOM M NOBBILIEHHON TPOKAINBAEMOCTH. [IK 2.5;
boictpopexymue  cranu.  OcHOBHble  Mapku. Tepmudeckas  oOpaboTka IIK 3.1.

6BICTpOpC)Ky'U_[I/IX craneit. Ctanu I UBMCPUTCIIBHOTO HHCTPYMCHTA.
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HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMUM 1eSITeTbHOCTH O0bem Koabl komnerenuuii,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
TemaTnka NpakTHYeCKUX 3aHATHI H J1a0OPATOPHBIX padoT 2
W3ydyeHne  MUKpOCTPYKTYpbl U  CBOMCTB  MHCTPYMEHTAJIBHBIX  CIUIABOB.
Pacmmdposka mapok cranei
CamocrosiTesibHasg padoTa 00y4arOIMMXCs 2
[TonroroButh cooliienue no teme: «Hopelme HHCTpYMEHTaIbHbIE MAaTEpUAIIBI»
Pa3nes V. CiuiaBbl IBETHBIX METAJLVIOB.
Tema 5.1. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01 OK 02 OK 04 OK 05
AJIIOMMHMII U ero CpoiictBa amomuHusi. Jlerupyromme smeMeHTh. Kimaccuukanus amroMHHHEBBIX OK 09 OK 10
CILIABBI. CIUIaBOB: JIUTEWHble U JAedopMupyemble, YHOPOUHSEMble U HEYIPOUHsIEMbIE [IK 1.5;
TepMUuecKol 00paboTkoil. CHIyMUHBI: BIMSHME CTPYKTYphl Ha HX CBOICTBa, [IK 2.5;
Mojudunmposanue. JlepopMupyemble CIUIaBbl: MAapKUPOBKA, CTPYKTYpPa, CBOMCTBA, MK 3.1.
o0jacT NPHUMEHEHHUs, OCOOEHHOCTH YIPOUHSAIOIIEH TepMUYecKod o0paboTKu
QIIOMUHHMEBBIX CILIABOB.
TemaTuka NpakTHYeCKUX 3aHATHI H J1a0OPATOPHBIX padoT 2
Pacmm¢poBka Mapok MaTepuaioB
Tema 5.2. Coaeprxanue yueOHOro MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
Menn u ee cruiaBbl CgoiictBa Mmenu. Ilpumenenue wMemnu. JlaTyHuw, WX CBOWCTBA, MapKHpPOBKAa U OK 09 OK 10
npuMeHeHue. bponsbl. Jledpopmupyemble U nuTeiiHble OpoH3BI. OJOBSHHUCTHIE, LK 1.5;
ATIOMUHHEBBIE, KPEMHHUCTHIE, OepuiuiHeBble criaBbl. COCTaB, MapKH, O0JIacTH IIK 2.5;
npUMeHeHHs. MeTHO-HUKEIMEBbIE CIUIaBbl: MEJIbXHOPBI, Hei3eIb0ephl, KYHUAH. HK 3.1.
Tema 5.3.Maruuii u Conep:kanue y4eOHOTro MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
THTaH, UX CIJIABBI. CaolicTBa THUTaHa, B3aUMOAECHCTBHE TUTAHA C JIETUPYIOLUIUMH dJIEMEHTaMU. BiusiHue OK 09 OK 10
JETUPYIOIINX JJEMEHTOB M IIpUMECEd Ha CBOMCTBAa CIUIABOB  THUTAHA. I[IK 1.5;
Knaccudukanus cnimaBoB mo cTpykType. MapkupoBka, TepMuueckas oOpaboTka [IK 2.5;
TUTAHOBBIX CIUIaBOB W  obOnactu ux npumeHeHus. CBoiicTBa MarHusl. [IK 3.1.

B3aumoneiicTBre Maraus ¢ JETUPYIOIIMMU 3JIEMEHTAMU U UX BIMSHUE Ha CBOIMCTBA
crutaBoB. Tepmuueckas oOpaboTKa cruiaBoB Maruud. JluteitHsie u nepopmupyemoie
CIIJIaBHI, obactu IMPUMCHCHUS.
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HaumenoBaHue Conepixanue yueOHOro Mmarepuasa u GopMbl OpraHu3anuM JesiTeTbHOCTH O0Bbem Koabl koMneTeHIuii,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpamMMmbl
CamocTrosiTejibHAsi patoTa 00y4alIIMXCs 2
MOATOTOBUTH JOKJIAJ, COOOIIeHHE, TPe3eHTalUI0 1Mo Teme: «O0acTu mpUMeHeHus
TUTAHOBBIX, ATFOMUHUEBBIX, MEHBIX CIJIABOB; CIUIABOB HAa OCHOBE IIMHKA, CBUHIIA U
0JIOBa
Tema 5.4. Koppo3ust Conep:xanue yueOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
MeTaJJIOB U CIUIABOB. Bubl KOPPO3MH METAJJIOB: MECTHAs, UIOJIbYaTas, MEKKPUCTAIUIMTHAS, KOPPO3Hs OK 09 OK 10
armocdepHas , razopas, Biaxksasd. CrocoObl 60psOBI ¢ KOPPO3MEH: JEerMpOBaHUE, IIK 1.5;
XUMHKO-TepMHUecKas 00paboTka MeTaia, IIK 2.5;
TemMaTHKa NPaAaKTHYECKUX 3aAHATHI H JIa0OPATOPHBIX padoT 2 1K 3.1.
MeTo/b1 321U THl METAJIOB U CIIJIABOB OT KOPPO3HH.
Pa3nen V1. HemeTa/uinyeckue 1 KOMIO3HIIMOHHBIE MATEPHAJIBI.
Tema 6.1.00mme Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
CBeJIeHUS 0 OcCHOBHbIE TPyNIIbI HEMETAUIMYECKUX MaTepHAJIOB: MPUPOJHBIE, UCKYCCTBEHHbIE, OK 09 OK 10
HEMETAINYECKHX CUHTETHYECKUE. Ocobennoctu 1704 CBOMCTB. Oo6mactu MIPUMEHEHUS IIK 1.5;
MaTepuasax HEMETAINTNYECKUX MaTepuaioB B TEXHHKE. K 2.5;
IK 3.1.
Tema 6.2. [Tonumepnbie | Coaepxanue y4eOHOro MaTepuaJia 2 OK 01 OK 02 OK 04 OK 05
MaTepHuaJbl MonekynsipHasi CTPYKTypa, Kiaccu(ukaius noauMepHbIX MaTepraioB, UX OK 09 OK 10
TepMOMEXaHHYeCKHUe CBOMCTBA. TepMOIIacThl, UX GU3NYECKOE COCTOSHUE B K 1.5;
3aBUCUMOCTH OT TeMriepaTypbl. O0JaCTH TPUMEHEHNS, BIUSHUE BHEIITHUX K 2.5;
(hakTOpOB HAa XapaKTEPUCTUKU TEPMOILIACTOB. TepMOpEeaKkTUBHBIE MTOTUMEPHI, X IK 3.1.
XapaKTePUCTHKH.
CamocrosiTesibHas padoTa 00y4aOIIMXCS 2
MOJITOTOBUTH COOOIIEHUE Ha TeMy: «[IpenmyIecTBa 1 HeIOCTATKH TIACTMACC TI0
CPaBHEHHUIO C METAITTMYECKIMH MaTepHaIaMu)
Tema 6.3. Ctekia Copep:kanue y4eOHOro marepuasa 2 OK 01 OK 02 OK 04 OK 05
Heopranuueckue crekiia, WX BHIbI M TepMuueckas o0paboTka, obnactu OK 09 OK 10
npuMeHeHus. OpraHudeckue CTEKJa, UX MPEUMYIIeCTBa W HEIOCTATKH, O0JIacTh IK 1.5;
HCnons30BaHusa. CHTaIIIEL. IIK 2.5;
IK 3.1.
Tema 6.4. Conep:kanue y4eOHOTro MaTepuaa 2 OK 01 OK 02 OK 04 OK 05
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HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa u GopmMbl OPraHU3aANMUM 1eSITeTbHOCTH O0bem Koabl komnerenuuii,
pa3aesioB U TeM 00y4Jarouuxcs 4acoB ¢GopMuUpOBaHNIO KOTOPBIX
CIOCOOCTBYET 3J1eMEeHT
NPOrpaMMblI
Kepamuueckue [Tonyyenue kepaMHUUYECKHX MAaTE€pUaIOB, UX COCTaB, JOCTOMHCTBA M HEIOCTATKH. OK 09 OK 10
MaTepHaJIbI CrnocoOsl 60pb0ObI ¢ xpynkocThio. Kiaccuduxaius kepaMu4ecKMX MaTepUalioB. IIK 1.5;
OOnactp NpUMEHEHHsS KEpaMHUYECKHMX MaTepuasoB npu pabote c [IK 2.5;
HedrenpogyKTamu. I1K 3.1.
Tema 6.5.Pe3unnbl Coaeprxanue yueOHOro MaTepuaJa 2 OK 01 OK 02 OK 04 OK 05
MexaHnyeckue CBOWCTBA pE3UHBI, BIUSHHUE TEMIIEpATypbl Ha MEXaHUYECKUe OK 09 OK 10
cBoiictBa. CocTaB pE3UHBL: BYJIKaHU3UPYIOLIUE BEIIECTBA, HAIOJIHUTENH, [IK 1.5;
IUTACTU(UKATOPBI,  NPOTUBOCTAPUTENH, KpacuTeIH. Pa3HOBHIHOCTH KaydyyKOB: [IK 2.5;
HaTypaJIbHbIHN, OyTaIueHOBbIN, U30NIPEHOBBIN, XJIOPOIIPEHOBBIN, CHHTETUYECKHH. [IK 3.1.
Tema 6.6. Coaep:xanue y4eOHOIro MaTepHuaJia 2 OK 01 OK 02 OK 04 OK 05
Kommno3numnonnbie [TpyHUIMIIBI TOTYYEHUS] KOMIIO3ULIMOHHBIX MaTepuanoB. TpeboBaHUs K MaTpULlaM U OK 09 OK 10
MaTepHaJbl YIPOYHUTENSIM. THUIIBI yIpOUHUTENEH: TMCIIepCHbIE YaCTULIbl, BOJIOKHA. KOMMIO3UTEI IIK 1.5;
C IOJIMMEPHON M METAUIMYECKOM MAaTpULAMHU, UX INPEUMYILECTBA U HEJOCTATKHU. [IK 2.5;
Ob6nactu npumeneHus. OcHoBHble BUAbI KM: CTEKIONMIACTUKH, YIJIEMJIACTHUKH, IIK 3.1.
OOpOTUIACTUKH.
TemaTnKa NpaKTHYECKUX 3aHATHI H J1a00PATOPHBIX padoT 2
OnpeneneHne CTpOEHUs U CBOMCTB KOMIIO3UTHBIX MAaTEPHUAJIOB
IIpome:xyTounasi JuddepennrpoBanublii 3a4eT 2
aTTecTanus
Bcero: 92
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3. YCJIOBUS PEAJIMZALIMU ITPOTI'PAMMBI IMCIIUIIVIMHBI

3.1. TpeGoBanusi K  MHUHHMMAJIBHOMY  MAaTepHAJIbLHO-TEXHUYECKOMY
o0ecneyeHn 1o
Jlns  peanuzanuu  TpOrpaMMbl  y4eOHOM — JUCHUILIAHBI JOJKHBI ~ OBITH

IPETYCMOTPEHBI CIEAYIONNE CIEelaIbHbIe MOMEIICHHs: KaOWMHeTa WM JabopaTopuu
«MartepuanoBeieHUEY .
OCHAIIICHHBIH 000pyTI0BaHUEM:
KOMIUIEKT y4eOHOM MebenH,
KJIacCHasl IOCKa;
MOCAI0YHBIE MECTA 10 KOJIMYECTBY CTY/ICHTOB;
IIPECC TUAPABINYECKUM,
00bEMOMEDPHI,
HA0Op CUT, CYIITWIbHBIN 1IKaQ,
nocyja jabopaTopHasi, CEKyHIOMEpHI,
npubop Cytrapna,
npubop Buka,
(hopMBI 171 U3TOTOBJICHHS 00OPA3IIOB,
puoOOp IS OTpEIETICHUS TIOIBI’KHOCTH PaCTBOPHOM CMECH, BECHI,
(dhopma-KOHYC TSI OTIPEACIICHUS MTOABUKHOCTH OETOHHOU CMECH,
JabopaTtopHas BUOPOILIOIIAIKa

3.2. UndopmaunonHoe odecneyeHue oOydeHHsi (I€pEUCHb PEKOMEHIYEMbIX
y4eOHbIX U3aaHui, IHTepHEeT-pecypcoB, TONOJIHUTEIBLHOMN JIUTEPATYPHhI)

3.2.1. IleuaTHbIe U3TAHUSA

1. TexHOJOrus KOHCTPYKIMOHHBIX MAaTEPHAIIOB : yUeOHOE TTOCOOME JIsi CPEHETO
npodeccuonansaoro oopazosanus / M. C. KopbiToB [u 1p.] ; moa pegakuuei

M. C. KopsiToBa. — 2-¢ u3j., mepepad. u porn. — Mocksa : M3narensctBo FOpaiit,
2023. — 234 ¢. — (IIpodeccuonansuoe oopaszosanue). ISBN 978-5-534-06680-7

2. Ou3nYecKue METOAbl HAHECCHHS HAHOTIOKPBITUH : ydeOHOE TIocoOre IS CPETHETO
npodeccuonansuoro obpazosanus / B. C. MyxuH [u ap.]. — 3-e usn., nepepad. u
non. — Mocksa : U3znatensctBo FOpaiit, 2023. — 333 ¢. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-16032-1.

3. Marepuanoenenue u texaojorus marepuanos. B 2 U. YACTD 1 8-e uzna., nep. u
non. Yueonuk s CIIO. Iox pen. @erucosa I'.I1. Mocksa M31.FOPAUT-2023.

4. MarepuanoBeaenue u texHosorust marepuanos. B 2 Y. HACTD 2 8-e uzn., nep. u
non. Yueonuk s CI1O. Iox pen. @erucosa I'.I1. Mocksa 31, FOPAUT-2023.
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5.CyBopoB O. B. MarepuanoBe/ieHHE: METOJbI MCCIAEAOBAHUS CTPYKTYpPhl U COCTaBa
MaTepuaoB 2-e u3., nep. u nom. Yueonoe nocoodue aist CI10. Mocksa U3a.FOPAUT-
2023.

4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUA JUCIIUIIJIMHBI

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI U OLlEHKH
(0CBOECHHBbIE YMEHHUSsl, YCBOCHHbIE 3HAHWS) pe3yJabTaToB 00y4eHHsI
YMenus:
pacno3HaBath u KJIACCU(UIIUPOBATH | TECTUPOBAHHUS
KOHCTPYKIIMOHHBIE M CBIPbEBbIE MaTepHalibl M0 | MPAaKTHUYECKOIl paboThI
BHEILIHEMY BHUJY, IPOUCXOKIACHUIO, CBOMCTBAM; KOHTPOJIBHON pabOThI

noaoupaTh Marepuanbl IO MX HA3HAUYEHHWIO UM | YCTHBIM ompoc
YCIIOBHSAM DKCIUTyaTaIlH I BBITIOJIHEHUS paboT;

BbIOMpaTh M pacluMppoOBBIBATH  MapKU
KOHCTPYKIMOHHBIX MaTe€pHaJIOB;

OINPEEIIATh TBEPIOCTh METAJIIOB;

ONpEAENATh PEKUMbl OTXKHUra, 3aKalKd U
OTIIYCKa CTaJIu;
noa0upaTh CoCcoOBI U PEKUMBI 00pabOTKH
METAJIJIOB (JIUThEM, JABICHUEM, CBAPKOU,
pe3aHueM U Jp.) Ui U3TOTOBJIEHUS pa3IU4HbIX
neTranen

3HaHus: MPAaKTUYECKHE PAbOTHI, CAMOCTOSITENIbHAS
OCHOBHBIE  BHJIbI  KOHCTPYKIIMOHHBIX M | paboTa, TECTOBBI KOHTPOJIb,
CBIPBEBBIX, METAUIMYECKHX U HeMeTauImuecKuX | auddepeHnrnpoBaHHbIN 3a4eT

MaTepHasos;

KJIacCU(UKALIMIO, CBOMCTBA, MAapKUpPOBKY U
o0nacTh IPUMEHEHUS KOHCTPYKLIMOHHBIX
MaTepuaioB, MPUHLUUOBI WX  BbIOOpa 1S

MPUMEHEHHUS B TPOU3BO/ICTBE;

OCHOBHBIE CBEJICHUS O HA3HAYCHUH U CBOMCTBAX
METAIJIOB ¥  CIUIaBOB, O  TEXHOJIOTUU  HUX
IPOM3BOJICTBA;

O0COOCHHOCTH CTapEHHs METAJUIOB U UX CIIJIaBOB,
3aKOHOMEPHOCTH TPOIECCOB KPUCTAUTU3AIUN |
CTPYKTYpOOOpa3oBaHMUs;

BHJIbI 00PaOOTKH METAJIOB U CIUIABOB;

CYIIHOCTb TEXHOJOTMUECKUX MPOIIECCOB JIUTHA,
CBapKkH, O0OpaOOTKM METa/UIOB JaBJIE€HHUEM U
pe3aHueM;

OCHOBBI TEPMOOOPAOOTKH METAJIIIOB;

CIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UH;

TpeOOBaHUs K KAYECTBY 00paOOTKH JeTaleH;

BU/JIBI U3HOCA JICTAJICH U y3JI0B;

0COOEHHOCTH CTPOCHHMS, HA3HAUSHHSI M CBOWCTBA
Pa3IMYHBIX TPYII HEMETATHYECKIX MaTepUasoB;

CBOMCTBA CMa304HBIX u abpa3uBHBIX
MaTepuasos;

KJIacCU(UKAIIUIO M CITOCOOBI MTOTyYeHHS
KOMITO3HUITMOHHBIX MAaTEPUAIIOB.
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