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1. HEJIM 1 3AJAYU OCBOEHUSA JUCHHUIIJIMHbI

[lenb ocBOEHUSI NUCUUIUIMHBI « T€XHOJIOTMS KOHCTPYKIIMOHHBIX MAaTEpPHAIOB U
MaTepUaJIOBEICHUEY . (POPMUPOBAHUE Y CTYJICHTOB CUCTEMbI 3HAHUI O TPAJUIIMOHHBIX U
HOBBIX TEXHOJOTHYECKHUX IMPOLECCaX MOJYYEHUS] METAUIMYECKUX M HEMETAIUINYECKUX
MATEPHUAJIOB, & TAKKE TEXHOJIOTUAX MOJYYEHHS] MAIIMHOCTPOUTEIBHBIX 3aTOTOBOK

3agaum:

e 00ydycHHE (PUBHKO-XUMHUYCCKHMM OCHOBAM M TEXHOJIOTHH IIPOIICCCOB
IIPOM3BOJICTBA KOHCTPYKIIMOHHBIX MAaTEpUAJIOB MAIIMHOCTPOCHHUS, WX HauboJjee
XapaKTEPHBIM CBOMCTBAM U KJIaCCH(PHUKAIINH;

® OBJAJCHHEC OCHOBHBIMH METOJIAMH TIONYYCHHsI 3arOTOBOK W HW3ACIHUNA W3
KOHCTPYKITMOHHBIX MaTEPHAJIOB;

e (opmupoBaHHE HABBIKOB 1O BBHIOOPY BHa 3arOTOBKH WM TOJTydadpuKara,
PalMOHAJIBHOTO CIOc00a MX IOJIYYeHHUs, UCXOAA U3 (POPMbI KOHEYHOTO H3JIEIHs, €ro
Ha3HAYCHUS U YCIOBUM IKCIUTyaTaIluH.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHNPOI'PAMMDBI

Hucuuminna «Texnomorus KOHCTPYKIITMOHHBIX MaTepuaioB u
MaTepUaJIOBEICHUE)» OTHOCUTCS K YaCTH YYEOHOTO IJIaHa, (OpMUPYEMON Y4aCTHUKAMHU
00pa3oBaTEIbHBIX OTHOLICHUMN.

Jnst u3ydeHust yaeOHOM AUCIUTIIIMHBI HEOOXO0 UMbl 3HAHUS, YMEHUS U BIIaJICHUS,
dbopMupyembie CICIYIOMUMHI AUCITUTIITHHAMM:

1. ®usuka.

2. XMusl METAJIJIOB.

3. HopMupoBaH#e TOUHOCTU U TEXHUYECKUE U3MEPEHUSI.

4. O3HaKOMHUTEIIbHAS TPAKTHKA.

5. DKcrutyaTallMOHHAs TPaKTHKA.

[Tepeuenb y4eOHBIX MUCHMIUIMH, JUISI KOTOPHIX HEOOXOIWMBI 3HAHUS, YMCHUS H
BIaJeHUS, GOPMUPYEMbIC TAHHON Y4ECOHON TUCITUTIITMHOM:

1. TeopeTnueckast MEXaHHKa M COMPOTHBIICHUE MaTCPHUAJIOB.

2. JleTanu MamuH.

3. MeTautopexyIme CTAaHKA U CTAHOYHBIE KOMIUICKCHI.

4. TexHoyoruu ¥ 000PYyTI0BAaHUE MAITMHOCTPOCHUS.

5. TexHOJIOTUM TTPOU3BOICTBA U3AECIUN MAILTUHOCTPOECHHUS.

3. PE3YJIBTATBI OCBOEHUA AINCIHUIIJINHBI

JucuuninHa HanpasiieHa Ha (GOPMUPOBAHKE CIEAYIOIIMX KOMITETEHIIUNA:
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e VYK-1 CnocoOeH ocCymecTBISTh IMOUCK, KPUTHUECKUHA aHAIW3 U CHUHTE3
uH(pOpMaIK, MPUMEHSITh CUCTEMHBIN MOAXO0/ JIJISl PEIICHUS MOCTaBJICHHBIX 3a/1ay;

e [IKO-1 Cnocoben peann3oBbIBaTh MPOrpaMMbl  PO(HECCHOHATHEHOTO
oOyuenusi, CIIO u (mmm) Il mo ydeOHbIM mpenmeram, KypcaM, JUCUHUIUIMHAM
(MoOIyJIIM), TpaKTHUKaM;

e [IKC-1 CnocobeH OcCylIecTBIATh OPraHU3aLUI0, MOATOTOBKY, KOHTPOJb U
pPa3BUTHE TEXHOJIOTHI U MPOU3BOJICTBA B c(pepe MAIIMHOCTPOCHUS;

e [IKC-2 CrnocobeH OCYIIECTBISATh TEXHUYECKOE TEPEBOOPYNKEHUE U
MOJIEpPHHU3AIINIO CYIIECTBYIOIIUX TIPOU3BOJICTB B chepe MAIIMHOCTPOCHUS.

B pe3ynbrarte 0CBOCHUSI JUCHUILUIUHBI (MOAYJIs1) 00YUYaIOIIUICS TOKEH:

3HaTh:

31. OCHOBHBIE BU/IbI MAILTUHOCTPOUTEIIBHBIX MAaTEPUAJIOB;

32. [IpuHIMIBI UCTIOJIB30BAHMS IPUPOJHBIX PECYPCOB, JHEPTUH U MATEPUAIIOB;

33. CymHoCTh MpoIeccoB U (HU3UKO-XUMUUECKUX SBJICHUH, JIEKAITUX B OCHOBE
MPOU3BOICTBA KOHCTPYKIIMOHHBIX MaTepUasoB;

34. CyIHOCTh M TEXHOJOTHUYECKHE BO3MOXXHOCTH METOAOB (hopMOOOpa3zoBaHuUs
3aroTOBOK PA3JIMYHBIMU METO/IAMY;

35. IIpuHIHAIIBI TOTYYEHUS HEPA3bEMHBIX COCIMHEHUI METOIaMHU MAKK U CBAPKHU.

YMmerTs:

V1. BolOupaTh TEXHOJIOTHUYECKHME CXEMbl MONy4YeHHs U (HOpMOOOpa3oBaHUs
3aroTOBOK JJIsl U3TOTOBJICHUS U3/IEUH U JeTalell MallluH ¢ TpeOyeMbIMU CBOMCTBaMH;

V2. BoiOupaTh MaTepuanbl U TEXHOJOTMYECKUE MPOLIECCHl AJIsl PElIeHUs 3aaad
po¢heCCUOHATIBHON JIEATEIbHOCTH;

V3. [IlpumeHsTh THUNOBBIE TMOJAXOABI MO OOECHeuYeHU0 0e30MacHOCTH
KU3ZHENIEATEIbHOCTH U 3KOJIOTHYECKOW 0€30MacHOCTH.

Bnaners:

B1. Ilpunuunamu BbIOOpa METOJIOB M TEXHOJIOTHIA MOJIYYEHUS] METANIMYECKUX U
HEMETAUINYECKUX MaTEPUAIOB;

B2. TlpuHnumnamu BbIOOpa METOJOB M TEXHOJIOTHH IMOJTYYEHUS 3aTrOTOBOK IS
JeTajgei MallliH U MEXaHU3MOB.

4. CTPYKTYPA U COAEP KAHUE IUCIHUIIJINHBI

4.1 O6vem oucuyuniunsl u 6UObLI KOHMAKMHOU U CAMOCMOAMENbHOU PAdOmbl

OOmiast Tpy10EMKOCTh TUCIMILIMHBI cocTaBisieT 6 3ad. ex. (216 vac.), cemecTpsl
u3zydyeHus — 4, 5, pacnpeeneHue no BujaaM padboT npeacTaBieHo B Tadm. Ne 1.
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Tabnuna 1. Pacnpenenenue Tpy10eMKOCTH JUCIUIUIMHBI 110 BUAaM paboT

Bun pabotel dopma 00yueHus
OYHas
CemMecTp U3ydeHus
4,5 cem.
Kou-Bo yacon
OOmrast TPYIOEMKOCTh TUCIUTIIAHBI IO 216
y4eOHOMY TJIaHy
KonTakTHast paboTa, B TOM YHCIIE: 82
Jlexmun 34
[TpakTHyeckue 3aHATHS 36
JlabopaTopHbie paboThI 12
CamocTosiTenbHas paboTa CTyJIeHTa 134
ITpomexyTOoUHAs aTTECTAIUS, B TOM YHUCIIE:
3adeT ¢ OUEHKON 4 cem.
DK3aMeH 5 cem.

*Pacnpeoenenue mpyooemKkocmu no u0am KOHMAaKmHou pabomot 0Jist 3a04HOU hopmbl
o0OyueHusi (npu HAIUYUU) KOPPEKMUPYEMCs 8 COOMEEMCmEUU ¢ YUeOHbIM NIAHOM 3A0YHOLL

Gopmvl 00yyenus.

4.2 Cooeporcanue u memamuueckoe nRaAGHUPOGAHUE OUCUUNTIUHBL

Tabmnuma 2. TemaTndeckuil I1ad JUCIIUILIMHBL

Bun xoHTaKTHOMI
paboThI, Hac.
HaumenoBanue pa3aenoB u Tem Cent. Bceero, | < -5 3 CPC
JTUCITUTIIMHBI (MOTYJIS) yac. = 25 g &

§ | &% =S

= |[F 8 4
Yacrb | — TexH0J10rMsl KOHCTPYKIMOHHBIX MATEPHAJTIOB
1. Beenenue. Kiaccudukaims matrepuanon 4 6 2 - - 4
MaIlIMHOCTPOCHUS
2. OCHOBBI METAJUTYPTHUECKOTO 4 16 2 4 - 10
IPOU3BOCTBA UyT'YHA U CTAJIH
3. IIpou3BOJCTBO IIBETHHIX METAJJIOB 4 14 2 4 - 8
(Meau, amOMHUHMS, THTAHA)
4. OCHOBBI JIUTEIHOTO MPOU3BOJICTBA 4 16 2 2 2 10
5. OcHOBBI 00pPabOTKH METAJIIIOB 4 14 2 2 2 8
JTaBJICHUEM
6. OCHOBBI CBAPOYHOT0 TPOMU3BOJICTBA 4 12 2 2 - 8
7. OCHOBHBIE BU/IbI pa3MepHON 00pabOTKU 4 12 2 2 - 8
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8. OCHOBBI TEXHOJIOTHH MPOU3BOJICTBA 4 10 2 - - 8
3aroTOBOK U JIeTaJIel MallluH W3

HEMETaJNTHIECKUX MaTepHUajioB

Yacts 11 — MarepuanoBenenue

9. ATOMHO-KpPHUCTAJUIMYECKOE CTPOCHUE U 3) 12 2 4 - 6
MHUKPOCTPYKTYpa METAJIIIOB

10. Jlebopmarnwst u pa3pyIieHre METaIOB 5 10 2 - - 8
11. Mexanndeckue CBOMCTBAa METAJNIOB 9) 14 2 2 2 8
12. BnusiHMe HarpeBa Ha CTPYKTYpPY U 5 10 2 - - 8
CBOIiCTBa J1e(hOPMUPOBAHHOTO METaJIIa

13. ®opmMupoBaHue CTPYKTYPbl METAJIJIOB U 5 10 2 - - 8
CIJIABOB MPH KPUCTATH3AINN

14. ®a3bl B crutaBax M IUarpaMMbl 3) 14 2 2 2 8
(ha30BOro paBHOBECHSI IBOMHBIX CILJIABOB

15. lnarpaMMa COCTOSTHUSI CUCTEMBI 3) 16 2 4 2 8
CIJIABOB KEJIE30-YTIIEPO

16. DneMeHThI TEOPUU TEPMUYECKOM 5 16 2 4 2 8
00pabOTKM METAJIJIOB U CIUIABOB

17. Knaccudukarus 1 MapkupoBKa >Kele3o- | S 14 2 4 - 8
YTIEPOAUCTHIX U METAIIOKEPAMUYECKUX

TBEP/IBIX CIUJIABOB

*Pacnpedenenue uacoe no pasderam (memam) OUCYUNIUHBL Ol 3A0YHOU GopMbl
00VUEeHUs OCYWeCmBAAemCcs HAYYHO-Neda202U4eCcKuUM pabomuuKom, 6e0yuuM OUCYUNTIUHY .

4.3 Cooepotcanue pazoenoe (mem) oucyuniun
Yacre I — TexH010rusi KOHCTPYKIHOHHBIX MATEPUAJIOB

Paznea 1. Beeaenne. Kitaccugukanusi MaTepua oB MAIIHHOCTPOEHU S

YPOBHM paccMOTpeHHs] (PUIUKO-XUMUYECKON CTPYKTYpbl BELIECTB: MaKpo- H
MUKPOCTPYKTYPHBIN, CyOCTPYKTYpHBIH M aTOMHO-KPUCTAILNIMYECKUN, MOJIEKYJISIPHBIN,
aTOMHBIN U snepHbIU. JleleHrne MaTepuanoB MAIIMHOCTPOEHHSI HA HEOPTaHUYECKHUE U
OpraHUYECKUE, METAUTNYECKHUE, HEMETAJUIMYECKAE U KOMITO3UIIMOHHBIE.

Pazges 2. OCHOBBI METALJIYyPrU4€CKOro NPpOU3BOACTBA YYI'YHA U CTAJH

2.1. Mcxoanbie MaTtepuabl 11 MPOU3BOJICTBA YyT'yHA.

[ToHsTHA O pyAax pa3IMYHBIX METAUIOB. [[pUHIMIIBI TOTYYEeHUSI METAIIIA U3 Py
BOCCTaHOBJICHUEM, JIEKTPOIU30M U MeTauiorepmuei. DIrrockl, TOIIMBO, OTHEYTIOPHBIE
MaTepHUalbl B METAJUTYPIrU4€CKOM MPOU3BOJICTBE.

2.2. IToarotroBka *ene3HbIX Pyl K MIaBKE.

[Tonsitue 06 oOoramenun pyn. PuU3MYECKUE NPUHIUIIBI, JICKANUE B OCHOBE
mpoiieccoB o0oramieHns (MarHuTHAasI cenaparus, pas/ieJIeHUe Mo MIIOTHOCTH, (JIoTaIus).
[ToaroToBka u o0oraieHne KeJIe3HbIX py: ApoOieHne, pa3Moll, MAarHUTHASI CeTapaIus,
OKYCKOBaHHE (aryJioMepaiiusi Wil OKaThIBAaHUE).
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2.3. YcTpoicTBO TOMEHHOM Neur. PU3NKO-XUMUYECKHE MPOLECCHI, TPOTEKAIOIIHNE
B JOMCHHOM IIE€YH.

VYerpoiicTBO 1oMeHHON neun. PU3UKO-XMMHUYECKUE MPOLECCHI, MPOTEKAIOIINE B
JOMEHHOM II€YH: TOPEHUE TOIUIMBA, BOCCTAHOBJICHHUE JKEJI€3a U COIYTCTBYIOIINX
AJIEMEHTOB, HAYTJIEPOKUBAHUE TBEPIOIO XKelle3a U paciiaBieHue, NUIakooOpa3oBaHue,
pPEeaKIMM OYUCTKU METANIMYECKOro paciuiaBa ot ochopa u cepsl.

2.4. IlpoayKThl TOMEHHOM MIaBKU. TeXHUKO-I3KOHOMUYECKHE TTOKa3aTed paboThI
JTIOMEHHOM TEYH.

[IpoayKThl JOMEHHOTO MPOU3BOJACTBA: MEPEACIbHBIN YYTyH, TUTCUHBIC YYTYHBI,
deppocmiaBel, JAOMEHHBIE NUIAK W Ta3bl. |[EXHUKO-DKOHOMHUYECKHE MOKa3aTeNlu
MPOMU3BOJICTBA UyryHa. MeponpusaThs MO OIEHKE U YBEJIUUYCHHUIO TPOU3BOJUTEILHOCTH
JIOMEHHOM TEYHU.

2.5. IlpousBoacTBo cTaysid. OCHOBHBIE (PUIUKO-XUMUYECKHUE MPOLECCHl TMpPHU
MOJIYYEHUH CTAIIH.

HcxoHbie MaTepuabl 411 Tpou3BoACcTBa cTaau. OCHOBHbBIE (PU3UKO-XUMUYECKHUE
MPOLIECCHI IPH MOTYYEHUU CTaJIH.

2.6. CoBpeMeHHbIE CIOCOOBI TPOU3BOICTBA CTAIN

KucnopoaHo-KOHBEpPTOPHBIN CITOCOO MPOU3BOICTBA CTAJIH, TPOU3BOJICTBO CTAJIH B
ANEKTPOAYTOBBIX W HWHIYKIIMOHHBIX JJIEKTpONE€YaxX, MPOM3BOJACTBO CTalud U3
METAJUIU3UPOBAHHBIX OKATBIIICH.

2.7. CnnocoObl pa3iuBKU CTaN

TpanuuuoHHBIE CNOCOOBI PA3JIMBKU CTAJIM B M3JI0KHULBL: pPa3jiMBKa CBEPXY U
cuonnas. HenpepbiBHas pa3iuBKa CTaIM Ha MAllIMHAX HEMPEPHIBHOTO JIUThS 3arOTOBOK
(MHUJI3). ITpunuunsl ycTpoicTBa BEpTUKAIBLHOM U paguaisHoit MHJI3

2.8. Kpucrajummsanus v CTpOCHUE CTAIBHOTO CIIUTKA.

Crpoenue cTanbHOro ciuTka. CpaBHUTENbHAS OLIEHKA CIIOCOOOB PA3IMBKU CTAIIN
Y Ka4eCTBa MOJIYyYaE€MbIX CIUTKOB.

2.9. Jlenenue craneit mo kauectBy. CriocoObl MOBBINIEHUS Ka4eCTBa CTAJIH.

Bpennbie npuMecH B CTAJIM U UX BIUSHUE HA CBOMCTBA cTalu. Jlenenue cranei no
kauecTBy. PasnmuBka crtamm B uHepTHOM armocdepe. OOpaboTka pacruiaBa
CUHTETHMYECKMM  IUIakoM. BakyymHas  gerazauumst  pacmiiaBa.  Ilepemnnassr:
3JIEKTPOLUIAKOBBIN, BAKYYMHO-AYTOBOM, 3JIEKTPOHHO-JIYYEBOU U IJIa3MEHHO-TyTOBOM.

Pa3znen 3. IIpou3BoACTBO HBETHBLIX METAJIJIOB (MeIH, AJTIOMUHUS, TATAHA)

3.1. Ilpon3BoacTBO MeaM.

PacnpocTpaneHHble MeIHBIE PyAbl, HEOOXOAMMBIE (IIOCHI U OTHEYIOPHBIC
Matepualibl. DU3NKO-XUMUYECKHUE TTPOIIECCHI TUIABKU Ha IITEWH U MOJyYEHUS YePHOBOU
Menu. CiocoObl pauHUPOBAHMS METU: OTHEBOE U AJIEKTPOJIUTHUECKOE.

3.2. IIpou3BOICTBO aTtOMUHMUSL.

Pacnipoctpanennbsie anmtomuHueBbie pyabl. [lomydenue rimuozéma. llomydyenue
KpUOJIHTA. DJEKTPOJMTHYECKOE TMOJyYeHUE alllOMUHUs-Chipuia. PadunupoBanue
anmromMuHusg. CiocoObl pa3ITuBKU ATFOMUHUSL.

3.3. IIpou3BoOJICTBO TUTAHA.
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TuranoBas pyna. O6oramienue pyabl. MaruuerepMuueckuii cnoco0 MoTydeHHs
TUTAHA: BBIJIABKA TUTAHOBOI'O IUIAKA, IIOJIYYEHHE YETBIPEXXJIOPUCTOIO THUTAHA,
BOCCTAHOBJICHHE THUTaHA MarHWeM, BaKyyMHO-AYI'OBOHM IMEpeIuIaB TUTAHOBOW T'yOKH U
BTOPUYHBIN IIEPEIUIAB CIIUTKOB TUTAaHA.

3.4. OCHOBHBIE CBEJICHHUS O CIUIABaX MEIU, AIFOMUHUS, TUTAHA.

Paznen 4. OCHOBBI JIMTEHHOT0 IPOM3BOACTBA

4.1 OOmue cBeieHUs] O JUTEHMHOM MPou3BOJCcTBE. COBPEMEHHOE COCTOSHUE U
3HAYCHHUE JINTCWHOTO MPOM3BOJICTBA B MamnHOCTpoeHuu. Kmaccudukammsi crnocoOoB
M3TOTOBJICHUSI OTIMBOK. OOIIasi TEXHOJIOrMYECKass CXeMa HW3TOTOBJIEHUS OTJIUBOK.
JIuTeliHble CBOWCTBA CIUIABOB: JKHAKOTEKY4YEeCTb, JIMHEWHas M OObEMHas ycajka,
ra3omnoriomeHne, CKIOHHOCTh K JuKBaluu. JlehekTsl B OTIMBKaX M CIOCOOBI HX
YCTpaHEHHUS.

4.2. 3roToBjeHnEe OTIMBOK B NIECYAHO-TJIMHUCTHIX hopmax. JIuteitHas TeXHOI0-
ruyeckasi ocHacTka. @OpMOBOYHBIE U CTEPKHEBBIE CMECH, UX COCTaB U CBOMCTBA. PyuHas
¢dbopMOBKa: B IByX OIOKax, 0€30MoyHasi, B KeccoHax. 3ainuBka ¢popm. BeiOuBKa 1 ouncTka
OTJIMBOK.

4.3. CriennaibHbIE CIIOCOOBI JIUTHS: TIO BHITLIABISIEMBIM MOJIEISAM, B 000JIOUKOBBIE
dbopmbl, B MeTauiMueckue (OpMbl, MO JaBJICHUEM, N0 Ta3UPUIUPYEMbIM MOJIEIISIM,
IEHTPOOECKHOE, TOJYHENPEPHIBHOE, BBDKMMAHUEM, BaKyyMHBIM  BCAChIBaHHUEM,
HaMOPaXUBAHUEM.

Pazngen 5. OcHOBBI 00pa00TKHM METAJJIOB JaBJICHHUEM

5.1. Obwmue cBeneHus 06 06padboTke MetamioB gasiaeHueM (OMJI).

Knaccudpuxanus BumoB OMJI. 3nauenue OMJI myisi mojydeHHs 3arOTOBOK B
MAIIMHOCTPOEHUHU U MEPCTIEKTUBBI UX PA3BUTHS.

Bmusane OMJ] Ha CTpykTypy H cBoiicTBa MeTauioB. lloaroroBurenbHbIE
omepaluu rnepes IIacTUUYeCKUM JIepOopMHUpPOBAaHUEM: pe3Ka MeTajula Ha 3aroTOBKU U
HarpeB 3aroToBok nepea OM/I.

5.2. [IpokaTHO€ MPOU3BOACTBO.

CymiHocTh mporiecca MpoKaTKu, CiocoObI MPOKATKU, MHCTPYMEHT U 000py1I0BaHKE
NpOKaTKu. TeXHOJorus MpPOU3BOJACTBA OCHOBHBIX BHJIOB Tpokara. [lpomykuus
POKATHOT'O MPOU3BOICTBA.

5.3. CBoOo1HAs KOBKA.

CymHocTe mpoiecca KOBKM. (OCHOBHBIE oOlepalud KOBKH. HWHCTpyMeEHT,
o0opymoBaHue sl KOBKU. TeXHOJIOTHUs IpoIiecca.

5.3. llITaMnoBOYHOE MPOU3BOJICTBO.

['opsiuass oObeMHas 1mTamnoBka. CyIIHOCTh TIpoliecca ropsiueid 0O0beMHOMU
IITAMIIOBKH, WHCTPYMEHT, MpHUMEHseMble 3aroTroBku. llITamMmoBKa B OTKPBITHIX U
3aKphIThIX MmTamnax. OOopyaoBaHUE IS IITAMIOBKH: MOJIOTBI, KPUBOIIMITHBIC
roOpsSiYCIITAMIIOBOYHBIC MPECCHI, TOPU30HTAIBHO-KOBOYHBIC MAIIIMHBI.

XonoaHas 00beMHast mraMroBka. CxemMa U CYITHOCTh XOJI0THOTO B/IaBIMBAHUS U
BBICAJIKH, HHCTPYMEHT.
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JlucroBas mrtamnoBka. CxemMa M CYIIHOCTh Mpoliecca, MHCTpyMeHT. Onepanuu
XOJIOJIHOM JTMCTOBOM IMITAMIOBKU. XapaKTepHbIE 1e(PEKThI IITAMITOBOK.

5.4. I[Ipon3BOJICTBO MAIIIMHOCTPOUTEIIBHBIX TTPOQuIci

MeTonpl MPOM3BOACTBA MAIIMHOCTPOUTENBHBIX MPOQUICH: MpPeccOBaHUE,
BOJIOYEHUE, POU3BOJICTBO THYTHIX MPOQUIICH.

5.5. Cneumanbabie Buasl OM/I.

[IITammoBka Ha KOBOYHBIX Baibllax. OOpaboTKa Ha POTALMOHHO-O0KUMHBIX H
paanaibHO-00)KMMHBIX MaluHax. PackaTka KONBIIEBRIX 3aroTOBOK. HakaTka 3y04aThix
KOJIEC, 3BE3/I0YEK U BUHTOB. HOBBIE BUBI ITAMIIOBKH.

Pa3znes 6. OCHOBBI CBAPOYHOI0 POU3BOACTBA

du3nyeckas CyIHOCTb MPOLECCa CBAPKHU.

CrocoObl akTHBalMU MPOLIECCOB CBapku. Buubl cBapHbIX mBOB, [loaroroska
CBApMBAEMBIX IOBepXHOCTEeW. (CBapMBaeMOCTb OJHOPOJHBIX W  Pa3HOPOJHBIX
MaTepuaioB.

6.2. TepMuuecKkuil Kjilacc CBapKH.

Pyynas ngyroBas cBapka TMOKPBITBIM  3JIEKTPOJOM, aBTOMATHYECKas U
noJiyaBTOMaTH4ecKass cBapka 1moj; ¢irocoM, cBapka B aTMocdepe 3allUTHBIX Ta30B.
CBapouHble MaTEpUAIIBI U JIEKTPOJIBI.

OnexTponuiakoBas cBapka. CrieliuagbHble CIOCOObI CBAPKH: 3JIEKTPOHHBIM JIy4OM
B BAKyyMe, IUIAa3MEHHOM CTPYEH, J1a3epHasi.

6.3. TepMoMExXaHHMUECKHUI KJIACC CBApKH.

DIIeKTpUYECKast KOHTAKTHAs CBAPKA: CTBIKOBAs, CONPOTUBIICHUEM U OTUIABICHUEM,
TOYEYHas, WOBHAs U penbedHasd. CBapka aKKyMyJIUpOBaHHOM »Heprueid. CylHOCTh U
cxema Ipolecca KOHJEHCAaTopHOW cBapku. Juddy3noHHas cBapka B BaKyyMe.
Oco0EeHHOCTH OATOTOBKM CBAPUBAEMBIX MIOBEPXHOCTEH.

6.4. MexaHnueckuil Kiiacc cBapkd. XOJOJHAs CBAapKa, CBApKa YJIBTPA3BYKOM,
CBapKa B3pbIBOM, CBapka TpeHHeM. HaHeceHHe H3HOCOCTOMKMX U KapOCTOMKHUX
ITOKPBITHM CO CIIELIMATIbHBIMU CBOMCTBAMM.

6.5. Ilalika MeTaJUTOB M CIUIABOB. THUIBI U XapaKTEPUCTUKA MASTHBIX COCIMHEHUMN.
Cnioco6b! naiiku. [1aiika TBEpABIMU U MSTKUMU MTPUTIOSIMHU.

Pazgean 7. OcHOBHBIEC BUIBI Pa3MepHO 00padoTKH

7.1. O01iue cBeieHrs U XapaKTEPUCTUKHU MIPOIIECCOB PE3aHu.

IBuxenuss B mpouecce pesanus. DopmooOpazoBaHue  MOBEPXHOCTEH.
KOoHCTpYKTHUBHBIE M TEOMETPUUECKUE DIIEMEHTBI PEXKYIIMX HUHCTPYMEHTOB.

7.2. Marepuansl i1 pexylLINX HHCTPYMEHTOB.

OOmme TpebOBaHMs, MNPEIBSIBISEMbIE K MarepualaMm Uil  PEXYIIMX
UHCTPYMEHTOB. Marepuaibl [ PEeXYIIMX HHCTPYMEHTOB: YIVIEPOAMUCTBIE U
JETUPOBAaHHbIE CTalM, TBEPJbIE METAIUIOKEPAMUYECKHE CIUIaBbl, aOpa3uBHbBIC
MaTepHUaIbl.

7.3. MeTamnopexyye CTaHKH.

Knaccudukaimsa Metamiopexynux CTaHKOB. JIBMKEHUS OpraHOB CTaHKOB U
dbopma TOBEPXHOCTEH M3rOTOBISAEMBIX JICTAJICH.

obpasoBaHusa «Poccuiicknii rocyaapCTBEHHbIN NpodeccnoHanbHO-Neaarorn4eckmi PI: 6 MNpA 19

i depepanbHOe rocygapcTBEHHOE aBTOHOMHOE 0bpasoBaTtenbHoe yupexaeHue Boicwero  LUADP:

YHUBEPCUTET»



XapakTepucTrKa METOZa TOYCHHs. TUIbl CTAHKOB TOKapPHOW I'PyIIIIbI.

XapakTepucTruKa METOJa CBEPIJICHHsI. THUIIBI CBEPIIMIIBHBIX CTAHKOB.

XapakTepucTuKa METOJa CTPOTraHusl. THIIBI CTPOraJIbHBIX CTAHKOB.

XapakTepucTuKa METOJa IPOTATUBaHUA. TUIIBI IPOTSKHBIX CTAHKOB.

XapaxTtepuctuka Merozia ¢ppesepoBanusi. Tumsl gppe3 u ppe3epHbIX CTAHKOB.

Xapaxkrtepuctuka Merona uuudoBaHus. Buapl cxeM mmM¢oBaHUS MU TUIIBI
M (OBAIBHBIX CTAHKOB.

Pa3znena 8. OCHOBBI TeXHOJIOTHH Mnmpou3BoJaACTBA 3aIr0TOBOK U aeTaJjieid MallluH
N3 HEMECTAVIHYECKUX MaTEpUuaJI0oB

8.1. Pomp m 3HayeHHE HEMETALIMYECKUX KOHCTPYKIIMOHHBIX MaTEpHaJIOB B
MaIIMHOCTPOEHUHU.

8.2. IInacTmaccsl.

CoctaB u cBoiicTBa IMmactMmacc. Kiaccudukaius #M CBOMCTBA IIaCTMAacC.
TexHonoruu nepepaboTku 1acTMacce B u3enus. [lepcrnexkTuBbl IpUMEHEHNUs I1acTMace
B MallMHOCTPOECHUHU.

8.3. MeTtamokepaMru4ecKUe MaTEpPHUAIIbI.

TexHOonoruss W3roTOBICHUS W3ACIHNA METOJOM IOPOLIKOBOM METaJUTypPIUH.
Marepuanbl W U3AENMA  TOPOIIKOBOM  METAIUTYpruM: aHTU(PPUKIUOHHBIE U
(GpUKIMOHHBIE MaTepUabl, TBEPAbIC CIUIABBI, (PUIIBTPHI.

8.4. KoMIIO3UIIMOHHBIE MaTE€pPHUAJIbI.

MaTpuilbl ¥ HaNOJHUTENN B KOMIIO3HIIMOHHBIX Marepuanax. MeTtaminyeckue,
MOJIUMEPHBIE, YIJIEPOJHbIE KOMIIO3UThI, UX CBOMCTBA M MNpUMEHEHHUe. TeXHONIOoruu
MOJTYYEeHUS U3JEIUI U3 KOMITO3ULIMOHHBIX MaT€pPUAJIOB.

Yacre II - MaTtepuajsioBeaenue

Pa3nen 9. ATOMHO-KpHCTA/LIMYECKOE CTPOEHHE U MUKPOCTPYKTYpa
MeTaJJI0B

OOmue mpeAcTaBiIeHUS 00 YPOBHSX PaCCMOTPEHHS (PUBMKO-XUMHUECKON
CTPYKTYPBI BEIIECTB: MaKpO- U MHUKPOCTPYKTYPHBIM, CYOCTPYKTYPHBIM M aTOMHO-
KPUCTAJUIMYECKUN, MOJICKYJISIPHBINA, aTOMHBIN U SJICPHBIN.

9.1. CrtocoObI onrcanusi aTOMHO-KPUCTAIUTMYECKON CTPYKTYPhI METAJIJIOB.

OCHOBHBIE TOHATHS ATOMHO-KPUCTAITIMYECKOTO CTPOEHUS: CHMMETPHS U €€ BUABL,
JATbHUW TOPSJOK, KPUCTAIIMYECKAs pEIIeTKa, JJIEMEHTapHas s4YelKa, TUIIbI
KPUCTAJUIMYECKUX PEIIETOK (CUHTOHHM).

Kpucrammmueckas crpykrypa. CnocoObl onucaHus KPUCTALNTMYECKUX CTPYKTYP:
AJIeMEHTapHbIE SYEHKHU, BEKTOPbI TPAHCISALMUU, 0003HAUYECHUSI ATOMHBIX IUIOCKOCTEH M
HampaBJeHU B KpucTtamiax (MHAEKCh Musuiepa), XapakTepUCTUKA KOMIAKTHOCTH.
Tunel KpUCTATUIMYECKUX CTPYKTYpP, PACIPOCTPAHEHHbIE KPUCTAIUIMYECKUE CTPYKTYPHI
METaJJIOB.

TpaHCHAAIMOHHBIN U TTOCTONHBIN CIOCOOBI MOCTPOSHUS KpUCTAILIA.

9.2. JlepexThl aTOMHO-KPUCTALTUYECKON CTPYKTYPhl METAJJIOB U CIIJIABOB.
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PeanbHOe cTpoeHne Mertaumyeckux kpuctamioB. Krnaccuduxarms nedexTon
KPUCTAJUIMYECKOW CTPYKTYpPbl MO MEPHOCTHU: HYJIbMEpHBIE (TOYEUHBIE), OJHOMEpHBIC
(uHEHHBIE), IBYMEpHBIE (IIJIOCKOCTHBIE), TPEeXMEpPHbIC (00BEMHBIE).

Toueunbie nePEKTh: BaKaHCUHU, MEXKY3CJIbHbIE AaTOMBI, MPUMECHBIE ATOMBI.
[lepemernieHne TOYCYHBIX A€PEKTOB B KPUCTATUIMUECKOU CTPYKTYPE.

Jluneiinpie gedexThl — guciokanuu. KpaeBas, BUHTOBas U CMEIIaHHAS
muciokaiuu. llepemelienue auciaokauii, yHOpyroe B3aMMOACHCTBUE AMCIOKAIIMM.
M cTOYHMKN MPOUCXOKICHUS JUCIOKAUU. Posb aucinokanuii B Mponeccax CABUTOBOU
nedhopMari KpUCTaIIIOB.

[TnockocTHBIE (IByMEpHBIE) ACPEKThl KPUCTALIMUECKONH CTPYKTYPBI: JEPEKTHI
YIaKOBKU, TPaHUIIBI JBOWHUKOB, TpaHHIBI 3EpeH U cy03épeH. MOHOKpHUCTAIBI U
MOJIMKPUCTAIIIIBI METAIIJIOB.

Hubdy3us B kpuctammmyeckux tenax. OCHOBHbIE MOHATHSA, 3akoHbl Duka.
Koaddumuent muddysun. Porib negexkToB KpUCTALTMYECKOTO CTPOSHUS B Mpolieccax
mubdy3un. Mexanuzmsl 1uddy3um.

9.3. MeTo/1bl U3y4YeHHs U OIIMCAHUS MUKPOCTPYKTYPBI METAJJIOB U CIIJIABOB.

[TonsiTue  MUKpPOCTPYKTYpbl. MeTonbl  HCCIENOBAaHUS ~ MHUKPOCTPYKTYPHI.
OnTryueckass MUKpOCKONHS. YBEJIMYEHHE U300paKeHUsI U pa3peliaromias crnocoOHOCTh
CBETOBOI'O MHKpPOCKOIA. PEKOHCTpyKLHsS TpEXMEPHOTO CTPOEHUS IO JBYMEPHOMY
N300pakKeHUIO MUKPOCTPYKTYpbl. MeTO bl KOJIMYeCTBEHHON MeTasuiorpaduu, nudpoas
MUKPOCKOTIUS.

Paznen 10. ledpopmanus u paspylieHne MeTaioB

10.1. Jedopmariust TBEpABIX TEI.

Buael nepopmanmu. OCHOBHBIE BHBI IJIACTUYECKOW naeopmariuu: CIBUT U
yayiiHeHue. JIMCIOKalMOHHBIM MexaHu3M caBuroBoil nedopmaruu. Ihiactudeckas
nedopManus ABOMHUKOBAHUEM.

10.2. Bnousinue miactuyeckou nedopmaiiuu Ha CTPYKTYPY U CBOMCTBAa METaJIIOB.
JlebopManiMoOHHBIE CITOCOOBI YIIPOUHEHHUS METAIIIIOB U cIijlaBoB. Haxkierr.

10.3. Pazpymienue TBEpAbIX Ted. XPYIKOE M BA3KOE pa3pylieHue. TpemmuHa Kak
UHCTPYMEHT pa3pylLICHUS.

Pa3znea 11. Mexannueckue CBOMCTBA METAJLJIOB

11.1. IToraTHE MEXaHMYECKUX CBOMCTB.

MexaHM4ecKre CBOMCTBA KAaK PEAKIUs TBEPABIX TEJI Ha BHEIIHEE CHIIOBOE
Bo3aeucTBue. IloHATHE MEXaHMUYECKOro HampsbkeHus. HopMalibHbIE M KacaTelbHBIE
HarnpsHKEHUSL.

11.2. Mexann4yecKne UCIIBITAaHUS METAJIOB.

MexaHuyeckue HWCHBITAaHUST METANIOB C LEJIbI0 ONPENCNICHUS Pa3IMYHbIX
KOJINYECTBEHHBIX XaPaKTEPUCTUK MEXAHUUECKUX CBOMCTB. [IpoCcTpaHCTBEHHBIE CXEMBI U
BPEMCHHBIC XapaKTCPUCTUKH TPUIOKCHHUS BHEIIHUX CHJI  (Harpy>KeHus) IpH
MEXaHUYECKHUX MCIBITAHUIX.

11.3. UcnpiTanust Ha CTaTUYECKOE PACTSHKEHUE.
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Cxema Harpyxxenus u ¢opma o0pasioB. VcnbiTaTenbHbIe pa3pbhIBHBIC MAITHHbBI
JUISL  OJHOOCHOTO CTaTHMYeCKOro pacTsbkeHus (cxkarus) JuarpamMmma pacTshKeHUs
(cxarust). CTaHAapTHBIE XapaKTEPUCTUKH TUIACTUYHOCTH (OTHOCUTENBHOE YIUIMHEHHE U
OTHOCUTEJILHOE CYXKEHHUE) U MPOUYHOCTH (TpeIebl TEKYUeCTH, YIPYTOCTU, IPOUYHOCTH U
1p.), OTpeesieMble ITPU OJTHOOCHOM CTaTUYECKOM PACTSKEHUH (CKATHUH).

11.4. VictibiTanus Ha yaapHbIA U3rUO0.

Cxema nHarpyxenuss u ¢opma oOpasuoB. OOOpynoBaHHE AJisi UCHBITAHUS Ha
yAapHBIM U3rubd U onpeieNIeHue yaapHOU BA3KOCTH.

11.5. YcranoctHeie UCTIBITAHUS.

VYceranoctHoe pazpyuieHue. McnbiTaHusT MO CXE€ME I[UKIWYECKOro u3ruda
(ycTalloCTHBIC) U OMpEeIeNICHUE Mpe/iesia BBIHOCIUBOCTH.

Pa3zneua 12. Bausinue HarpeBa Ha CTPYKTYPY U CBOMCTBA
Ae(opMUpPOBAHHOI0 MeTALIA

12.1. Bnusinue HarpeBa Ha CTPYKTYPY U CBOMCTBA J1e(hOPMUPOBAHHBIX METAIIJIOB.

Bo3sBpar, monuronusanus, pexkpuctamumzainus. llepBuunas, coOuparenbHas u
BTOpUYHasi pekpuctauinzanud. DakTtoppl, BIMAOIIKE HA pa3Mep 3€pHA NpH
PEKpUCTAIN3ALNH.

12.2. Jlunamuueckass pekpucTaumzauus. l'opsyas U XOJOAHAs IJIacTUYECKas
nedopmanus. Posb IMHAMHYECKOW peKpUCTAUIM3allud B TIpolieccax o00paboTKu
METAJIJIOB JABJICHUEM.

Paznen 13. @opMupoBaHue CTPYKTYPbI METAJLJIOB M CILIABOB IPH
KPUCTAJLUIH3ALNH

13.1. OcHOBHBIE IOHATHS TEPMOJUHAMUKH (PA30BbIX MPEBPAIICHUIA.

Tepmoaunamuueckas cucreMa. Kommnonent. @aza. ®a3pl B OJHOKOMIIOHEHTOU
cucreme (unctoMm BemectBe). Kpurtepuit crabunbHocTu ¢a3. CBoOojHas >HEprus.
Tepmoaunamuueckoe paBHoBecue. [IpaBwino a3z ['mbOca. DHepreTudyeckue yCaoBUS
(a30BbBIX MpeBpaIeHUH.

13.2. Kpucrannu3amus YuCThIX BEIIECTB.

MexaHu3Mm mnpoliecca KpUCTaUIM3aliKi: 00pa30BaHUE 3apOAbILIEH U pOCT LIEHTPOB
KpucTaumsanuu. KpuTudeckuil pasMmep 3apoipblllia, €ro 3aBUCUMOCTb OT CTENECHU
NEPEOXJAKICHNS IPU TOMOTEHHOM 3apOXKICHUM. MexaHu3M pocTa LEHTPOB
KpUCTaJUIA3ALUH.

Kuneruka nponecca kpuctammuzanuu. CKopocTr o0pa3oBaHUs U pOCTa LIEHTPOB
KpUCTANIU3AI[MU, WX 3aBUCUMOCTh OT CTENEeHH MepeoxjaxaeHus. Pasmep 3epHa
NOJIMKPUCTAJIA B 3aBUCHUMOCTH OT COOTHOILIEHHUS CKOpPOCTEW 00pa3oBaHUsl LEHTPOB
KpUCTANIM3allMd U pOCTa KpuUcTauioB. ['ereporenHoe 3apoxkieHue. MoaudukaTopsl
NEPBOr0 ¥ BTOPOTO poja. JJeHApUTHBIA POCT METAJUTMUECKUX KPUCTAIIIOB.

CrpoeHre METaUIMYeCcKoro ciuTka. JlepexTbl cnuTka: JUKBaIUs, ycaJgouyHas
PaKOBHMHA U yCaJi0yHasi IOPUCTOCTb.

da3oBble  NpeBpalieHUWss B TBEPAOM  arperaTHOM  COCTOSIHUM — —
nepekpuctaimzanud. [lonuMopdusm MeTalIoB U MOIUMOPQHBIE MPEBPALICHHUS.
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MexanusM ¥ OCOOCHHOCTM  KHMHETUKM  (a30BOMl  MepeKpUCTaUIA3AIUH.
Pexpucramnuzanus.

Paznen 14. ®@a3bl B ciuiaBax u JuarpaMmbl a30Boro paBHOBeCHS IBOMHBIX
CILIABOB

14.1. ®a3kl B criaBax.

MHOTrOKOMITOHEHTHBIE CUCTEMBI. MeTarnieckue criaBbl. Bo3MOXKHbIE BApUAHTHI
NapHOrO0 B3aUMOJICHCTBUSI aTOMOB KOMIIOHEHTOB B JIByXKOMIIOHEHTHBIX (JBOMHBIX,
OuHapHbBIX) ciiaBax Paspl B CIDIaBaX: KPUCTAUIBI YHCTHIX KOMITIOHEHTOB, TBEPIIbIC
pacTBOPHl 3aMEIICHUS, BHEIPEHUS W BbIUUTAHUS, (a3bl BHEAPEHUS, XUMHYCCKUE
COCIIMHECHUS.

14.2. JlnarpamMmMsbl (pa30BOT0 paBHOBECHSI IBOMHBIX CILIABOB.

Metobl onucaHusi 3aBUCUMOCTH (PA30BOr0 COCTaBa CIJIABOB OT TEMIIEpaTyphl U
XUMHUYECKOTro coctasa. JluarpamMmmel ¢azoBoro paBHoBecus (J{PP) aBoitHbIX (OMHAPHBIX,
JIBYXKOMIIOHEHTHBIX) CIUIaBoB. CrocoObl BBIpAKEHUS XUMUYECKOTO COCTaBa CIUIABOB.
Toukwu, muauu u obnactu JJDP.

Tuner IOP B 3aBUCHMMOCTH OT XapakTepa MapHOro B3aUMOICUCTBUS KOMIIOHEHTOB
B TBepAoM coctosHuu: J®OP i OuHapHBIX CIUTAaBOB € HEOTPAaHUYEHHOMU
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOsiHUM, JJDP cninaBoB ¢ oTCyTCTBHEM
pacTBOPUMOCTH B TBEpAOM cocTossHuM, JIDP cruiaBoB 1yl CiaydaeB OrpAaHUYECHHOM
PacTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU C 3BTEKTUUYECKHUM MPEBPALLCHUEM
U C NEPUTEKTHYECKHM mpeBpamieHueM, [[DOP nmg crmiaBoB, KOMIIOHEHTHI KOTOPBIX
oOpazyroT xummudeckoe coeauHenue, JIDP nmg crimaBoB, KOMIOHEHTBI KOTOPBIX
SIBJISIFOTCS] TOJIMMOP(PHBIMU METaJlJIaMHU.

Pa3bop mocnenoBarenbHOCTH (Pa30BbIX NPEBPAILICHUA B JABOMHBIX CIUIABAX IO
JOP. ITpaBuno otpeskoB (mpasuso peiuara). I[IpaBusno ¢a3 I'nd6ca. HonBapuanTHbie
paBHOBECHS B OMHAPHBIX CIIJIaBaX.

CootHeceHne MOHATUN «(a30BBIA COCTaB» M «MUKPOCTPYKTYpa» CIUIaBa IMpHU
paszbope nporieccoB Ga3oBbIX MpeBpalieHuii ¢ npumeHeHueM JIOP. CBs3b MexX 1y TUIIOM
JADP u xapaktepoM U3MEHEHUSI CBOMCTB CIUIABOB JTAHHOM CUCTEMBI C KOHLIEHTPALUEH.
[IpaBuno Kypnaxkosa.

Paznen 15. [luarpaMmma coCTOSIHMSI CMCTEMbI CILJIABOB 7KeJ1€30-yIJIePOo.

15.1. quarpamMma a30BOTO paBHOBECHS CIUIABOB «OKEJIE€30 - IIEMEHTHUT.

KommnonenTs! u da3pel B cucreme Fe — C. MeracrabminpHas nuarpamma Fe — FesC
(xene3o - nieMeHTuT). MazoBbie npeBpaiieHus B ciuiaBax Fe — FesC. HonBapuaHTHbIe
paBHOBecus. CTPYKTYpHBIC COCTABIISIIONTNE U MUKPOCTPYKTYPHI B criaBax Fe — FesC.

15.2. Ha3BaHus, XapakTEPUCTHUKHA CTPYKTYPHBIX COCTABJISAIONIUX | JICJICHUE
CIUTABOB HA CTPYKTYPHBIC KJIACCHI — CTAJIM U YyTYHBI, TO3BTECKTOUIHBIC, SBTEKTOUTHBIC U
3a3BTCKTOMIHBIC CTAIIN, TOIBTCKTUYECKHE, DIBTCKTUUECKHUE U 3a3BTCKTUUCCKHUE TYTYHBI.
O0600111eHHBIE XapaKTEPUCTUKU CBOMCTB M Ha3HaueHus criaBoB Fe — Fe;C paznmuunbix
KJIaCCOB.

15.3. Obmue mpencraBieHuss o crabuwibHOM amarpamme Fe — Cr (kenezo -

rpadur).
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Pa3znen 16. Di1eMeHTHI TeOpUM TEPMHUYECKOH 00pa00TKH METAJVIOB M
CILIABOB

16.1. OcHOBHBIE BUJIbI TEPMUYECKON 00OPaOOTKH.

OCHOBHBIE CBEJICHUSI U3 TEOPUH TEPMUYECKON 00pad0TKU cTanu. OCHOBHBIE BUJIbI
TePMUUYECKON 00pabOTKH (OTHKHUT, HOpMaJIU3aIlus, 3aKajka, OTITYCK)

16.2. [IpeBparieHust mpu HarpeBe cTaiu ¢ GeppuUTO-NEePAUTHON CTPYKTYPOI.

OOpazoBanue aycteHuWTa npu HarpeBe cranu. HWcnpaenenue nedexkTHOM
MUKpPOCTPYKTYPBI IIPH HarpeBe B ayCTEHUTHOE COCTOsSIHUME. DaKTOPBI, BIHSIOUIME Ha
pa3Mep 3epHa ayCTEHHTA.

16.3. IIpeBpalieHus aycTeHUTa IPU OXJIaXKICHUU.

JlnarpaMMa  M30TEPMHUYECKOTO  pachajga IEepeoXJaXJACHHOTO  ayCTEHHTA.
[lepnutHOE mpeBpamienue, AUPPY3HOHHBIM MEXaHW3M UM KHUHETHUKA TEPIUTHOTO
npeBpaiieHus. BinsHue cTeneHn nepeoxyiakIeHus: Ha IUCIIEPCHOCTh U MEXaHUYECKUE
CBOMCTBa MIacTUHYATOro nepiaura. CopoUT U TPOOCTHUT.

16.4. MapTeHCUTHOE MIPEBPAILIEHUE AYCTCHUTA.

Oco0eHHOCTH MapTEHCUTHOrO TMpeBpamieHus: 0e3auddy3uoHHbIN  XapakTep,
Ype3BbIYAMHO BBICOKAsE CKOPOCTh OOpa3oBaHUs KPUCTAJUIOB MApPTEHCUTHON ¢a3bl,
CABUTOBOWM MEXaHU3M MpeBpalleHusi, MOP(OJIOTHSI MAPTEHCUTHON MHUKPOCTPYKTYPHI.
BinsiHue nerupyrommx 3J1€MEHTOB Ha MAPTEHCUTHOE MPEBPAILICHUE ayCTECHUTA.

[TpomexyTounoe (OeliHUTHOE) MpeBpalleHue aycteHuTa. CTpoeHue U CBOWCTBA
MPOJYKTOB OETHUTHOTO MPEBpPALICHUS.

Kputndeckas ckopocTh OXJIaxAeHUs (3aKaaku) U PaKTOPhl, BIUSIONINE Ha HEE.

16.5. IIpeBpanienust npu Harpese (OTIYCKE) 3aKaIEHHOW CTalu.

BnusgHue temmepaTypbl M MOPOAOKUTENBHOCTH OTIYCKa M JIETUPYIOIIHUX
3NeMEHTOB Ha (ha3oBble U CTPYKTYpHBIE NPEBpPAILECHUS MapTEHCUTa M CBOWMCTBA
OTITYIIEHHOW CTaJu.

16.6. Buabl Tepmudeckoit 00pabOTKH CTaIH.

OTxur mepBoro pojga ©u  ero HazHaueHue. Ju@dy3uoHHBIM  OTKUT
(romorenu3aius). PekprcTaiin3aiiOHHbIA OTHKHUT.

Omxur BTrOoporo poaa (¢aszoBas mnepekpucraum3anus). Ha3zHauenue u
Pa3HOBHMJIHOCTH OTXKHUIa BTOporo poxa. Hopmanuzanus cramy.

3akaika cTajau (3aKajka ¢ MapTEHCUTHBIM MpeBpaiieHneM). Beioop TemmepaTypsl
[P HArpeBe IMOJ 3aKaJKy. 3aKaJOYHbIE CPEAbl. 3aKAJTUBAEMOCTh U MPOKAITUBAEMOCTh
ctanu. CriocoObl 3akanku. O0padoTka ctaiu Xoio10M. [ledekTsl, BO3HUKAIONIUE MTPU
3aKaJKe.

OTnyck cTanu, Ha3HAY€HUE U BUJIBI OTITYCKA.

16.7. Buabl XUMUKO-TEpMHUECKOM 00paOOTKHU CTaH.

XUMHKO-TepMUYecKast 00paboTka cranu. LlemeHnTanus cranu, BUAbl IEMEHTALINH.
AzotupoBanue cranu. Hutpouemenrauus. [lnanuposanre. Mexanusm oOpa3oBaHus U
CTpoeHHe (MUKPOCTPYKTYpa) AU (HYy3UOHHOTO CIIOS IPU LIEMEHTALIUU U @30 TUPOBAHUH.

Hubdysnonnass wmetawmmzanus  crajied  (aIMTUpOBaHWE, XPOMHUPOBAHUE,
CUJIMLIUPOBAHHUE).
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Pasznea 17. Kinaccugukanust ¥ MApKMPOBKA KeJ1e30-yIIePOAUCTBIX H
MeTAJIOKePAMHYeCKHX TBEPABIX CILJIABOB

17.1. Knaccudukarius 1 MapKUpOBKa CTAJICH.

[lpunuunel  knaccudukanmuu — craied. JleneHue crajmed 1O KadecTBY.
KoHCTpyKIIMOHHBIE M1 HHCTPYMEHTAJIBHBIE YTIIEPOAUCTHIE U JIETUPOBaHHbIE cTaid. Llenn
Y IIpaBUJIa JerupoBaHus craiei. [IpaBuina MapKupOBKH CTaleil pa3InyHbIX KJIACCOB.

17.2. Knaccudukarusi 1 MapKUpPOBKa YyTYHOB.

Oo6mas kmaccudukaiys 9yryHoB: Oerbie, cepble, moioBuHYaThie. Knaccudukarms
CEPBIX YYT'YHOB 1O (GopMe rpadUTHBIX BKIIOYCHUN M THITY METATUTMYECKOW OCHOBEHI.
MapKkupoBKa CepbIX YyTYHOB.

17.3. Kimaccudukanus 1 MapKupOBKa METATIIOKEPAMUIECKUX TBEP/IBIX CILJIABOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

JUis w3ydeHus AMCLUMIUIMHBI HCHOJB3YIOTCS pa3iuuHble 00pa3oBaTeIbHbIC
TE€XHOJIOTHH:

1. TpaguuuonHsie 0Opa3oBaTEIbHbIE TEXHOJIOTUHU, KOTOPbIE OPUEHTUPYIOTCS Ha
OpraHu3alMi0 00pa30BaTEIBLHOrO MPOLECCA, MPEANOJIAraloIlyl0 IPSIMYI0 TPaHCISALUIO
3HAHUI OT MPENoJaBaTess K CTyACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIX METOJIOB OOyU€eHHUs). YueOHas AesTENbHOCTh CTYI€HTa HOCUT B TAKUX
YCIIOBHSIX, KaK IIPABUIIO, PEIPOAYKTHUBHBIN XapakTep.

2. VHdopmalioHHO-KOMMYHHUKAIIMOHHbIE 00pa30BaTe/IbHbIE TEXHOJOTUH, IpU
KOTOPBIX OpraHu3anus 00pa30BaTEIBHOIO MPOIlEcCa OCHOBBIBAETCS HAa MPUMEHEHHU
CHELMATM3UPOBAHHBIX IPOrPAaMMHBIX Cpeld U TEXHHUYECKHX CpeACTB pPaldOThl ¢
uHpopmanmeii. Hcmonmp3yroTcs IS TMOAACPKKH — CAMOCTOSITIBHOM — paboOTHI
0oOy4Jaronmxcsi ¢ HMCMOJb30BaHUEM DJIEKTPOHHONW HHGOPMAIIMOHHO-00pa30BaTeIbHON
cpenbl (QUOC), TenekOMMYHUKAITMOHHBIX TEXHOJIOT U, IIEIarOTMueCKUX MPOrpaMMHBIX
CPEICTB U Op.

3. Ilpm peanuzauuu 00pa3oBaTENbHOW NTPOrpaMMbl €  HPUMEHEHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U AIEKTPOHHOTO OOYUYEHHUS:

- COCTaB BHJOB KOHTAaKTHOM pabOThl MO JUCUHUIUIMHE (MOAYIIO), MpHU
HEO0OXOJAMMOCTH, MOXKET ObIThb OTKOPPEKTHUPOBAH B HAIPABICHUU CHUKEHUS 0JIU
3aHATUI JIEKUMOHHOTO THIIA U COOTBETCTBYIOLIETO YBEJIMYEHHUsS JOJIU KOHCYJIbTAIU
(TpyNMOBBIX WIJIM WHIWBUYATBHBIX ) HJIM UHBIX BUJIOB KOHTAKTHOW PaOOTHI,

- uH(OOPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHATHUH, a TakKkKe
OpraHM3ali CaMOCTOSTEIbHONM paboThl O0yYarOmMXCs MO AUCHMILIUHE (MOIYIIO)
ABJISIFOTCSL MPEJCTABICHHBIE B 3JIEKTPOHHOM BUJE METOAUYECKUE, OLIEHOYHBIE U HHBIE
MaTepUasbl, pa3MeIIEHHbIE B AJIEKTPOHHON HH(POPMAIIMOHHO-00Pa30BaTEIbHON Cpejie
(BUOC) yHuBepcutTeTa, B DJIEKTPOHHBIX OMOIMOTEUHBIX CHCTEMAX U OTKPBITHIX
HNuTepHer-pecypceax;

- B3aUMOJICWCTBHE  OOYYalOIIMXCS W  MNEAAarorn4eckux  pabOTHUKOB
ocyuiectBisiercsi ¢ npuMmenenneM OMOC yHuBepcuteTa W Apyrux UHGOPMAILIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJOTUM (BUICOKOH(EPEHICBA3b, OOJauHbIe TEXHOJIOTHUU U
CEPBUCHI, Ip.);
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- COOTHOIIIEHHE KOHTAKTHOM M CaMOCTOSITEIbHOM paldOThl MO AUCIUILIMHE
(MOIyNI0) MOET OBITh M3MEHEHO B CTOPOHY YBEJIMYEHHMs TOCIETHEH, B TOM YHUCIE
CaMOCTOSITENIbHOTO U3YYEHUSI TEOPETUUECKOI0 MaTepuana.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1 Ocnosnasn numepamypa

1. Topauenko B. E., AGpocumosa A. A., Hoeukos B. 1., Tpynosa E. B., Boponiios
N. . TexHonoruss KOHCTPYKIMOHHBIX MaTepHasioB. DU3NKO-MEXaHUYECKUE OCHOBBI
00pabOTKM METAJIOB pE3aHUEM U METAUIOPEKYIINE CTaHKU : ydyeOHoe mocobue. -
Cankr-IletepOypr :  Cankt-lIleTepOyprckuii  rocyapcTBEHHBIN — apXUTEKTYPHO-
CTpouTeNbHBIM  yHHMBepcuter, 2017. - 84 c¢. - Pexum  jgocTyna:
http://www.iprbookshop.ru/74354.

2. Anekcees A. I'., bapon 10. M., Kopotkux M. T., Meako B. C., Hukudopos B.
., Pagkesuu M. M., Cenuuio 1. A., Cepsaxos E. 1., Ymomupckas JI. A., llarepun M.
A. TexHoIOrus1 KOHCTPYKIMOHHBIX MaTEpUalioB : yueOHoe rocodue. - Cankr-IletepOypr
: [lonmurexuuka, 2016. - 599 c. - Pexxum noctyna: http://www.iprbookshop.ru/59723.

3. I'yzanoB, b. H. Kparkuii kypc 1no MaTepUalIOBEACHUIO M TEXHOJIOTUU
KOHCTPYKIITMOHHBIX MaTepHrasioB [ TeKCT : DIEKTpOHHBIN pecypc] : yueOHOoe nmocooue ajis
npodeCCUOHANIBHO-TIEIarOrM4ecKuXx oOpazoBaTeabHbIXx opranu3anuii / b. H. I'y3anos, B.
B. byxanenkos. - EkatepunOypr : PI'TIITY, 2017. - 207 c. - Pexum gocryna:

4. benos, B. JI. JluteitHoe nmpousBoacTBO : yueOHuk / B. JI. benos ; mon penakuueit
B. JI. benosa. — 3-e u3x., nepepabd. u gon. — Mocksa : MUCHUC, 2015. — 487 ¢c. —
ISBN 978-5-87623-892-4. - Jlanb : snexTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/116953 (nata oopamenus: 11.09.2020). — Pexxum mocrtymna:
JUUTL aBTOPU3. MOJIb30BATENIEH.

5. OCHOBBI METaJLUTypru4ecKoro mpousBojacTBa : yueOHuk / B.A. burees, K.H.
Bnosun, B.M. Konokomb1ies [u ap.] ; moa oommeit pexakiueii B.M. Komokonbiiea. — 2-
e u3x., crep. — Cankr-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-4960-6.
— Texkcr : anekTponHslt // JlaHb : 37eKTpoHHO-OMONMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/129223

6. 3opun, H.E. Marepuanosenenue cBapku. CBapka IUIaBJICHUEM : yueOHOeE
noco6ue / H.E. 3opun, E.E. 3opun. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlanb, 2018.
— 164 c. — ISBN 978-5-8114-2156-5. — Texkcr : anekTpoHHbIN // JIaHb : 27IEKTPOHHO-
oubmmoteunas cucrema. — https://e.lanbook.com/book/102605

7. CmupHoB, .B. CBapka crnieruanbHBIX CTajel U CIIJIaBOB : ydeOHOe mocobue /
N.B. CmupnoB. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 268 ¢. — ISBN
978-5-8114-4275-1. — Tekct : »nexTpoHHbiii / JlaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/118607

8. TexHomnorus nWTEHHOrO0 MPOM3BOACTBA : yueOHuUK nns By3oB / HO. W.
Kareropenxo u ap. ; noxa pen. FO. U. Kareropenko, B. M. Munsiea ; Poc. roc. npod.-
nei. yH-T. - 2-€ u3ll., nepepad. u gon. - Exarepun0Oypr : Uznarenscto PITIITY, 2018. -
684 c. - Pexxum noctyna: https://elar.rsvpu.ru/handle/123456789/25527.
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6.2 /lononnumenvnas numepamypa

1. AdanacbeB A. A. TexHOJOTUS KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB : YUYEOHUK JJISt
By30B [['pud YMO] / A. A. Adanacee, A. A. [loronun. - Crapsiii Ockoin : ToHkue
HayKoeMKue TexHojioruu, 2014. - 655 c.

2. Opnos A. C., Pybuosa E. I'., 3ubposa U. HO. KoHCTpyKIIMOHHBIE METAILIBI U
cruiaBbl. TeXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepuUalioB : MpakTUKyM. - BopoHex :
Boponexxckuil rocyJapCTBEHHBIM apXUTEKTYPHO-CTPOUTENbHBIA yHUBEpcHUTET, 2014. -
87 c. - Pexxum noctyma: http://www.iprbookshop.ru/30839.

3. TexHONOTHsI KOHCTPYKIIMOHHBIX MaTEPHAJIOB : yueOHUK 1t By30B [['pud YMO]
/ [FO. M. bapon u np.] ; mox pea. 0. M. bapona. - Cankt-IletepOypr [u ap.] : [Tutep,
2015. - 511 c. - Pexxum mocryma:http://ibooks.ru/reading.php?productid=28490

6.3 IIpozcpammnoe obecneuenue u Humepnem-pecypcul

NuTepHeT-pecypcsr:
1. DnextpoHHas OWOIMOTEKa TEXHMUYECKOW JHTepaTypbl. Pexum npocryna:
www.tehlit.ru

[IporpammHuoe obGecrieyeHue:

1. Onepanmonnas cuctema Windows.

2. IlporpamMmmHOe oOecrieueHue uisi opranuzanuu BeOuHapoB Mirapolis Virtual
Room.

3. Cucrema nuctaHmoHHOTrO 00yuenust Moodle.

NudopmanmoHHbie CUCTEMBI U TIIAT(HOPMBI:

1. Cucrema nuctaniimoHHoro ooyuenus «Moodley.

2. Undopmanmonnas cuctema «Taiimiaiiny.

3. [Inardopma s opraHu3anuy U npoBeneHus BeOunapoB «Mirapolis Virtual
Roomy.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJINHbI

Hepequb MaTCPUAIBbHO-TCXHUYICCKOI'O obecrnieueHus JII peain3alnu
O6pa3OBaTeJ'H)HOFO nponecca 1o JMCHUIIJINHC!:

1. JlabopaTopus MaTepuaIoBeICHUS U MEeTaJIorpaduu.
2. YueOHast ayiuTopust 71l TPOBEICHUS 3aHATUI JICKIIMOHHOTO THIIA.
3. KomMnbroTepHBIil K1acc.
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