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1. HEJIM 1 3AJAYU OCBOEHUSA JUCIHUIIJIMHBI

[lenb ocBOEHUSI NUCUUIUIMHBI « T€XHOJIOTMS KOHCTPYKIIMOHHBIX MAaTEpPHAIOB U
MaTepHuaioBeIeHUE». (HOPMUPOBAHKE Y CTYJACHTOB CHCTEMBI 3HAHUN O TPATUITMOHHBIX
Y HOBBIX TEXHOJIOTUYECKHX MPOLECCAX MOTYYCHUS METAIUIMYECKUX U HEMETAUTMYECKHUX
MATEPHUAJIOB, & TAKKE TEXHOJIOTUSAX MOJYYEHHS] MAIIMHOCTPOUTEIBHBIX 3aTrOTOBOK.

3amaun:

e 00ydycHHE (PUBHKO-XUMHUYCCKHMM OCHOBAM M TEXHOJIOTHH IIPOIICCCOB
IIPOM3BOJICTBA KOHCTPYKIIMOHHBIX MAaTEpUAJIOB MAIIMHOCTPOSHHUS, WX Haubosee
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

JucuuniarHa «Texnomorus KOHCTPYKIIMOHHBIX MaTepuaIoB u
MaTepUaJIOBEICHUEY» OTHOCUTCS K YaCTH yUeOHOTO IJ1aHa, OPMUPYEMON Y4aCTHUKAMHU
00pa3oBaTEIbHBIX OTHOLICHUMN.

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

1. ®usuka.

2. IlpuknagHas maTeMaTUKa 1 MAaTEMATUYECKas JIOTUKA.

3. O3HaKOMUTENbHAS MPAKTUKA.

4. HopMupoBaHH€ TOYHOCTH U TEXHUUECKUE U3MEPEHUS.

5. XuMusl METaJIJIOB.

6. DKcruryaTallMOHHAs TPaKTHKA.

[lepedyenpb y4eOHBIX AMCIMIUIMH, IJIi KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHUS U
BJIaJeHUs, POPMUPYEMbIEC TAHHON YUEOHOU TUCHUTIITMHOMN:
1. TeopeTnueckass MEXaHHUKa U CONPOTHUBIIEHUE MATEPUAIIOB.
. Jleranu MmamuH.
. TexHonoruu u 060py10BaHNE MAITUHOCTPOECHHUSI.
. YIIpaBJIE€HUE KaYE€CTBOM.
. CtanpapTuzanus u3eyIni U TEXHOJIOTUM MPOU3BOACTBA B MAIIMHOCTPOCHHH.
. TexHn4eCKU KOHTPOJIb B MAILIMHOCTPOCHUH.
. Hayuno-uccnemnoBarensckas padoTa.
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3. PE3YJIBTATBI OCBOEHUSA JUCHUIIVINHBI

JucuuninuHa HanpaBieHa Ha (POPMUPOBAHUE CIIETYIOMINX KOMIIETCHIIUMI:

e VK-1 CnocobeH ocCylecTBIATh IOUCK, KPUTHYECKH AaHAM3 WU CHUHTE3
nH(OpMAIH, TPUMEHSITh CUCTEMHBIN MTOAXO/ IJIsl PEIICHUS MOCTABICHHBIX 33]1a4;

e [IKO-1 Cnocoben peann3oBbIBaTh MNPOrpaMMbl  MPO(HECCHOHATHLHOTO
oOyuenusi, CIIO u (umm) HAII mo ydeOHbIM mTpenMeraMm, Kypcam, AUCIUIUITMHAM
(MOyJIsIM), TIPAKTHUKAM;

e [IKC-1 CnocobGeH k pa3paboTke U peann3aluyd TEXHOJIOTHYECKUX MPOIIECCOB
00paboTKM neTajeii MaIliH U MEXaHU3MOB;

o [IKC-2 Cmocobern k pa3paboTke H peaau3aluyd MPOIECCOB KOHTPOJSI
KauyecTBa JieTajei MallliH U MEXaHU3MOB.

B pe3ynpTaTe 0OCBOCHMS TUCUUILUIUHBI (MOAYIIsI) 00y4aroImUnics JOIKEH:

3HaTh!

31. OcHOBHBIE BU/IbI MAIIMHOCTPOUTEIIBHBIX MAaTEPUAJIOB;

32. [IpuHIUIBI KCTIOJIB30BAHUS IPUPOJHBIX PECYPCOB, IHEPTUH U MATEPUATIOB;

33. CyurHocTh Tpo1eccoB U (PU3UKO-XUMUYECKUX SIBJICHUM JIeKAIIUX B OCHOBE
MPOU3BOICTBA KOHCTPYKIIMOHHBIX MATEPUAJIOB;

34. CylHOCTh M TEXHOJOTHUYECKHE BO3MOXXHOCTH METOAOB (hopmMoOOpazoBaHuUs
3aroTOBOK Pa3JIMYHBIMU METO/IAMH;

35. IlpuHUMOBI TOJYYEHHUST HEPAZBEMHBIX COCAUHECHHN METOJaMU TaWKd W
CBapKHU.

YMers:

V1. BpiOupaTh TEXHOJOTUYECKHE CXEMbI TOJydeHHus H (PopMooOpa3oBaHUS
3aroTOBOK JIJIsI U3TOTOBJICHUSI U3CJIUNA U JETaJIe MAIlIMH C TPeOyeMbIMH CBOMCTBAMU;

VY2. BoiOupaTh MaTepuaibl U TEXHOJOTUYECKHUE TMPOIIECCHl I PEIICHUs 3aaad
npo¢eCCHOHAIILHON JIeATeIIbHOCTH;

V3. [IlpuMmeHSATh THUIIOBBIE MOAXOABI MO oOOecTHeYeHUI0 Oe30MacCHOCTH
KHU3HEIEATCITLHOCTH M SKOJIOTHYECKON OE30TTaCHOCTH.

Bnaners:

B1. Ilpunuunamu BbIOOpa METOJIOB M TEXHOJIOTHM MOJIYYEHUS] METAITHYECKUX U
HEMETAJUIMYECKUX MAaTEPUATIOB;

B2. TlpuHuunamu BbIOOpa METOJOB M TEXHOJIOTMH MOJYYEHHUS 3arOTOBOK JJIs
JeTajgel MalllvH U MEXaHU3MOB.

4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI

4.1 O6vem oucuyuniunsl u 6UObL KOHMAKMHOU U CAMOCMOAMENbHOU PAOOmMbl

OOmiast Tpy10EMKOCTh TUCIMILIMHBI cocTaBisieT 6 3ad. en. (216 vac.), cemecTpsl
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u3ydeHus — 4, 5, pacrpeneneHue no BuaaM padboT npeacTaBieHo B Ta0m. Ne 1.

Ta6nuna 1. Pactipenenenue Tpy10€MKOCTH AUCITUTIIMHBI IO BUJAM padoT

Bua pabotel ®dopma 00yueHHs
ouHas
CemecTp uzydeHus
4,5 cem.
Kou-Bo yacos
OOmrast TPYZOEMKOCTh TUCIUTIAHBI TI0 216
y4eOHOMY TJIaHy
KonTaktHas pabora, B TOM yucIe: 96
Jlexumn 48
[IpakTueckue 3aHATHS 48
CamocTosiTenbHas paboTa CTyJIeHTa 120
[IpomexxyTouHast —aTTecTalsi, B TOM
qrcle:
3adeT ¢ OLEHKON 4 cem.
DK3aMeH 5 ceMm.

*Pacnpeoenenue mpyooemKkocmu no u0am KOHMAaKmHou pabomot 0Jist 3a04HOU hopmbl
00yueHuss (Npu HAIUYUU) KOPPEKMUPYEemcs 8 COOMEemcmseuu ¢ yueOHvbIM NIAHOM 3A0YHOU

Gopmwvl 00yyenus.

4.2 Cooepocanue u memamuueckoe niaAGHUPOBAHUE OUCUUNTUHBL

Tabmuua 2. TemaTudeckui IIaH JUCIUILIMHEI

Bung xoHTakTHOMN
paboTHhI, yac.
HanmenoBanue pa3nenoB U TEM JUCHUILUIMHBI Cent. Bcero, E B < cpC
(Momyst) gac. 5 = -5

@ Sz =g

= | R § T a
Yactb | — TexHoJI0THsI KOHCTPYKIIMOHHBIX MATEPHAJIOB
1. Beenenue. Knaccudukanms marepraion 4 6 2 - - 4
MaIlIMHOCTPOCHUS
2. OCHOBBI METAJLTYPTUYECKOTO 4 18 4 4 - 10
IPOU3BOCTBA UyT'YHA U CTAJIH
3. IIpou3BOACTBO IIBETHHIX METALIOB (ME/IH, 4 14 4 4 - 6
TIOMUHMS], TUTAHA)
4. OCHOBBI JIUTEIHOTO MPOU3BOJICTBA 4 18 4 4 - 10
5. OcHOBBI 00PabOTKKM METAJIJIOB JIaBJICHUEM 4 16 4 4 - 8
6. OCHOBBI CBAPOYHOTO TPOU3BOJICTBA 4 12 2 4 - 6
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7. OCHOBHBIE BUJIbI pa3MepHON 00pabOTKHU 4 14 4 2 - 8
8. OCHOBBI TEXHOJIOTUH MPOU3BOACTBA 4 10 2 2 - 6
3aroTOBOK U JIeTaJiell MallluH W3

HEMETaJNTMIECKUX MaTepHUajioB

Yacrs 11 — MaTepuajioBeienue

9. ATOMHO-KpHUCTAILTIYECKOE CTPOCHHUE U S) 12 2 4 - 6
MHUKPOCTPYKTYpa METAJIIIOB

10. Jlebopmarnwst u pa3pyIieHre METaIOB 5 8 2 - - 6
11. Mexanuyeckue CBOWCTBAa METAJIJIOB 5 14 2 4 - 8
12. BnusiHMe HarpeBa Ha CTPYKTYpPY U 5 8 2 - - 6
CBOIiCTBa J1e(hOPMUPOBAHHOTO METaJIIa

13. ®opmupoBaHHe CTPYKTYPbI METAJIIOB U 5 8 2 - - 6
CIUTaBOB MTPH KPUCTAJUTU3AIAN

14. ®a3pl B crutaBax M 1uarpaMmMsl (pazoBOrO 5 14 2 4 - 8
PaBHOBECHSI IBOWHBIX CIIABOB

15. Jlnarpamma COCTOSIHHSI CUCTEMBI CILJIaBOB 5 16 4 4 - 8
KeJe30-yriaepost

16. DneMeHThI TEOpUU TEPMHUUECKOU 5 16 4 4 - 8
00pabOTKM METAJIJIOB U CIUIABOB

17. Knaccuduxarus 1 MapKUupOoBKa >KeJe30- 5 2 2 4 - 6
YTIAEPOAUCTHIX U METAIOKEPAMUYECKUAX

TBEPABIX CILJIABOB

*Pacnpedenenue uacoé no pasdeiram (memam) OUCYUNIUHBL Ol 3A0YHOU GopMbl
00YUeHUsL OCYUIeCMBIISIEMCSL HAYUHO-NeOd202ULeCKUM PAOOMHUKOM, 8e0VUUM OUCYUNTUH)Y .

4.3 Cooepoicanue pazoenoe (mem) oucuyuniun
Yacrb I — TexHo10rus KOHCTPYKIHOHHBIX MaTEPHAJIOB

Pazneun 1. BBeaenne. Kitaccupuxkanusi MaTepuaioB MAIIHHOCTPOCHU S

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

Pasnen 2. OCHOBBI METAJIYPIMY€CKOI0 NPOM3BOACTBA YYIT'YHA U CTAJH

2.1. UcxoaHple MaTepuasl Juisl IPOM3BOJCTBA YYT'yHA.

[ToHsTHSA O pynax pa3aIuyHbIX METAIUIOB. [ [pMHIMIBI MOTyYeHNs METaIa U3 Pyl
BOCCTaHOBJIEHUEM, 3JIEKTPOJIIM30M U MeTAITIoTepMuei. DIIFOCHI, TOIUIMBO, OTHEYIIOPHBIE
Marepuaibl B METAJUTyPrUYECKOM ITPOU3BOCTBE.

2.2. IToarotoBka *ene3HbIX Pyl K MIABKE.

[Tonsitue 06 obOoramenun pyna. PusnMvecKkue MNPUHLMIIBI, JIEKAUUE B OCHOBE
npoueccoB oOoraimieHus (MarHuTHas —cemapauus, pas3AelieHHe M0 IUIOTHOCTH,
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¢noranus). IlogroroBka w oOoramieHue KENE3HBIX pya: ApoOJieHHWe, pa3Mod,
MarHuTHas cenaparsi, OKyCKOBaHHe (arjioMepanys Ui OKaThIBaHUE).

2.3. VYcrpoiictBO  g0MEeHHOM  neud.  DU3BUKO-XMMHUYECKHUE  MPOIIECCHI,
IPOTEKAIOIINE B JOMEHHOM IEYH.

VYerpoiicTBO 1oMeHHON neun. PU3NKO-XUMHUUYECKUE MPOLECCHI, MPOTEKAOIINE B
JOMEHHOM II€YH: TOPEHUE TOIUIMBA, BOCCTAHOBJICHHUE JKEJI€3a U COIYTCTBYIOIINX
AJIEMEHTOB, HAYTJIEPOKUBAHUE TBEPIOIO XKelle3a U paciiaBieHue, NUIakooOpa3oBaHue,
peaKIuy OYUCTKU METAJUIMYECKOTO paciiiaBa oT ¢pocdopa u cepsl.

2.4. IlponykTbl JOMEHHOW TIUIABKUA. TEXHUKO-3KOHOMHUYECKHE IOKAa3aTEIH
paboTHI TOMEHHOM TICYH.

[TpoyKThl JOMEHHOTO MPOU3BOJCTBA: NEPEAEIbHBIN YYTyH, JINTEUHBIE YYTYHBI,
¢deppocmiaBel, JAOMEHHBIE MUIAK W Ta3bl. |EXHUKO-SKOHOMHUYECKHE MOKa3aTeNln
MIPOU3BOJICTBA UyT'yHA. MeponpHsITHs MO OLIEHKE U YBEJIMYEHUIO TPOU3BOAUTEIbHOCTH
JIOMEHHOM IIEYHU.

2.5. IlpomsBoactBo ctanu. OCHOBHbIE (DU3MKO-XUMHUYECKHE MPOIECCH IpU
MOJIYYEHUH CTAIIH.

HcxonHuble MaTepuaibl i NPOU3BOACTBa craidu. OCHOBHBIE (PU3UKO-
XUMHYECKHUE MTPOLIECCHI IPU MOTYYEHUU CTaH.

2.6. CoBpeMeHHbIE CTIOCOOBI TPOU3BOICTBA CTAIIU

Kucnopo1H0-KOHBEPTOPHBIN CIIOCOO MPOU3BOACTBA CTAHU, MPOU3BOACTBO CTAJIU
B DJJIEKTPOAYTOBBIX M HMHAYKIHMOHHBIX 3JEKTPONeYax, MPOU3BOJICTBO CTall W3
METaJUIM3UPOBAHHBIX OKATHIIIEH.

2.7. CnnocoObl pa3iuBKU CTaN

TpanguuMoHHBIE CIOCOOBI PA3UMBKU CTAIM B M3JI0KHHULBL: PAa3MBKA CBEPXY U
cudonnass. HenpepbiBHas pa3auMBKa CTajdd HAa MallMHAX HENPEPBIBHOIO JIUThS
3arotoBok (MHJI3). [IpuHuumnel ycTpoiicTBa BepTUKaIbHOM U paguansHoii MHJI3

2.8. Kpucramnsanus 1 CTpOEHHUE CTAJIBHOTO CIIMTKA.

CrpoeHnue ctanbHOro ciautka. CpaBHUTENbHAS OLEHKA CIIOCOO0B Pa3IMBKU CTaIN
Y Ka4eCcTBa MOJYYaE€MbIX CIUTKOB.

2.9. Jlenenue craneit mo kadectBy. CriocoObl OBBINIEHUS Ka4€CTBa CTAJIH.

Bpennbie npumecn B CTAIM M UX BJIUSHHUE HA CBOMCTBA CcTanu. JleneHue craieu
no kaudectBy. PaznmBka crtamm B wuHepTHOM artmocdepe. OOpaboTka pacruiaBa
CUHTETHMYECKMM  IUIakoM.  BakyymHas  gerazaumst  pacraBa.  llepennaBer:
ANEKTPOLUIAKOBBIN, BAKYYMHO-IyTOBOM, 3JIEKTPOHHO-Ty4Y€BOU U MIIA3MEHHO-TyTOBOM.

Pa3znen 3. IIpou3BoACTBO HBETHBLIX METAIJIOB (MeIH, AJTIOMUHUS, TUTAHA)

3.1. Ilpon3BoacTBO MeaM.

PacnpocTpaHeHHble MeIHBIE PYyAbl, HEOOXOAMMBIE (IIOCHI W OTHEYHNOPHbBIC
Marepuaibl. DU3UKO-XUMUUYECKHE MPOLIECCHI IUIABKU HA IITEHH U TOJTYyYECHUS YEPHOBOM
Menu. CiocoObl pauHUPOBAHMS METU: OTHEBOE U AJIEKTPOJIUTHUECKOE.

3.2. IIpou3BOICTBO ATFOMUHMUS.

Pacnipoctpanennsie amtomunueBble pyzabl. [lonyuenue rnmHozéma. [lomydeHue
KpUOJHTA. DJEKTPOJIMTHYECKOE TOJyYeHHE allOMUHUS-ChIpiia. PadunupoBanue
amroMuHusg. CiocoObl pa3IuBKU ATFOMUHUSI.
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3.3. [Ipou3BOJICTBO TUTaHA.

TurtanoBas pyna. Oboramienre pyabl. MaranueTepMUuecKuii crnocod MmoayyeHus
TUTaHA: BBIIUIABKA THUTAHOBOTO IIJIAKa, IOIYYCHHE YETBHIPEXXIOPUCTOTO THUTaHA,
BOCCTAHOBJICHHE THUTaHA MarHWeM, BaKyyMHO-IYTOBOH TEpeIuIaB TUTAHOBOW TYOKH H
BTOPUYHBIHN TIEpEIIaB CIUTKOB THTAHA.

3.4. OCHOBHBIE CBEJICHUS O CIUIaBaX MEJY, AIFOMUHUS, TUTAHA.

Paznen 4. OCHOBBI JIMTEHHOT0 IPOM3BOACTBA

4.1 OOmue cBegaeHHUs] O JUTCHHOM MpPou3BOJcTBe. COBPEMEHHOE COCTOSHUE U
3HAYCHHUE JINTCWHOTO MPOM3BOJICTBA B MamnMHOCTpoeHuu. Kmaccudukammsi crnocoOoB
M3TOTOBJICHUSI OTIMBOK. OOIIasi TEXHOJOrMYECKass CXeMa HW3TOTOBJIEHUS OTJIUBOK.
JluTeitHbie CBOWMCTBA CIUTABOB: KHUAKOTEKYydYeCTh, JMHEWHAas W OOBEMHAas ycajka,
ra3onorjouleHrue, CKJIOHHOCTh K JUKBalMH. JleeKTbl B OTIMBKaX M CHOCOOBI UX
yCTpaHEHHS.

4.2. I3rotoBjeHUE OTJIUBOK B MECUYAHO-TIIMHUCTHIX dopmax. JluTeitHas TeXHOIIO-
ruyeckas ocHactka. POpPMOBOYHBIE U CTEPKHEBBIE CMECH, UX COCTaB U CBOMCTBA.
Pyunas popmoBKka: B AByX OIokax, 0e30rmouHasi, B keccoHax. 3anuBka (gopm. BriOnBka
Y OYKCTKA OTJIUBOK.

4.3. CnemnuanbHble CIOCOOBI JMUThS: IO BBHIUIABISIEMBIM  MOJIETSIM, B
o0onoukoBbie  (OpPMBI, B  MeTaJUIM4eckue  (OpMBI, TOJA  JIaBIICHUEM, IIO
ra3upUIpyeMbIM  MOJIEJSIM, IIEHTPOOEKHOE, TMOJYHEIPEPHIBHOE, BBDKUMAHUEM,
BAKYYMHBIM BCAaChIBAHUEM, HAMOPAXKUBAHUEM.

Paznen 5. OcHOBBI 00pa00TKH METAJJIOB JaBJICHHEM

5.1. Obwmue cBenenus 006 06padboTke MetamioB gasiaeHueM (OMJI).

Knaccudpuxanus BumoB OMJI. 3nauenue OMJI s moiydeHHs 3arOTOBOK B
MAIIMHOCTPOEHUHU U MEPCTIEKTUBBI KX PA3BUTHUSI.

Bmusane OMJ] Ha CTpykTypy © cBoWcTBa MeTamioB. lloAroroBuTenbHbIE
orepanuu Nepesl IIaCTHYECKUM Je(OopMUpPOBAHUEM: pe3Ka METajlla Ha 3arOTOBKU H
HarpeB 3aroToBok nepea OM/I.

5.2. [IpokaTHOE MPOU3BOJACTBO.

CymHocTh  Tpoliecca MPOKATKH, CHOCOObI  MPOKATKH, HWHCTPYMEHT U
o0opyJ0BaHUE TMPOKATKU. TEXHOJIOTHsSI TPOW3BOJICTBA OCHOBHBIX BHUJIOB ITpOKaTa.
[Ipoaykuus mpokaTHOTrO MPOU3BOICTBA.

5.3. CBoOo1Hast KOBKA.

CymHocTs  mporiecca KOBKM. (OCHOBHBIE oOlepaliui  KOBKH. HWHCTpyMeHT,
obopynoBaHue sl KOBKU. TexHoJIorus mpoiiecca.

5.3. llITaMnoBOYHOE MPOU3BOJICTBO.

['opsiuass oObeMHas 1mTamnoBka. CyIIHOCTh TIpoliecca ropsiueid 0O0beMHOMU
IITAMIIOBKH, WHCTPYMEHT, MNpHUMEHseMble 3aroToBku. llITamMmoBKa B OTKPBITHIX U
3aKphIThIX ImTammnax. OOopygoBaHUE ISl IITAMIIOBKH: MOJOTHI, KPHBOIIUITHBIC
ropsiYEIITAMIIOBOYHBIE PECCHI, TOPU30HTATBHO-KOBOYHBIE MAIIMHBI.

XonoaHas 00beMHast mraMioBka. CxemMa U CyIHOCTh XOJI0THOTO B/IaBIMBAHUS U
BBICAJIKH, HHCTPYMEHT.
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JlucroBas mrtamnoBka. CxemMa M CYIIHOCTh Mpoliecca, MHCTpyMeHT. Onepanuu
XOJIOTHOM JIMCTOBOM MITAMIIOBKU. XapaKkTepHbie Ne(eKThl IITaMIOBOK.

5.4. I[Ipon3BOJICTBO MAIIIMHOCTPOUTEIIBHBIX TTPOQuIci

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

5.5. Cneumanbabie Buasl OM/I.

[[ITammoBka Ha KOBOYHBIX Baibllax. OOpaboTka Ha POTALMOHHO-O0KUMHBIX H
paauaibHO-00)KMMHBIX MaIuHax. PackaTka KONBIIEBRIX 3aroTOBOK. HakaTka 3y04aThix
KOJIEC, 3BE3/I0YEK U BUHTOB. HOBBIE BUBI ITAMIIOBKH.

Pa3znes 6. OCHOBBI CBAPOYHOI0 POU3BOACTBA

du3nyeckas CyIHOCTb MPOLECCa CBAPKHU.

CrocoObl akTHBalMU TPOLIECCOB CBapku. Buibel cBapHbIXx 1BOB, I[loaroroBka
CBApMBAEMBIX IOBepXHOCTEeW. (CBapMBaeMOCTb OJHOPOJHBIX W  Pa3HOPOJHBIX
MaTepuaoB.

6.2. TepMuuecKkuil Kjilacc CBapKH.

Pydynas pgyroBas cBapka IIOKPBITBIM  JJIEKTPOJIOM, aBTOMAaTHYeCcKas U
[oJlyaBTOMaTH4Y€eCKasl cBapka mmoja (rocoMm, cBapka B aTMoc(epe 3alUTHBIX Ta30B.
CBapouHble MaTepUabl U JIEKTPOABI.

OnexTponuiakoBas cBapka. CreuuanabHble CHOCOOBI CBAapKU: 3JIEKTPOHHBIM
Jly4OM B BaKyyMe, IIJIa3MEHHOU CTPYEH, JIa3epHasl.

6.3. TepMOMEXaHNYECKUH KJIACC CBAPKH.

DJeKTpUYeCKass  KOHTAaKTHas  CBapKa:  CTBIKOBAas, CONPOTUBICHHEM U
OIJIaBJICHUEM, TOUYEYHAasl, IIOBHAs U pesibepHas. CBapka akKyMyJIMPOBAaHHOU SHEPTUEH.
CymHocTh M cxeMa mpolecca KOHAEHCAaTOpHoW cBapku. Juddy3moHHas cBapka B
BakyymMe. OCOOEHHOCTH OJATOTOBKU CBAPUBAEMBIX IIOBEPXHOCTEH.

6.4. MexaHnueckuil Kiiacc CBapkd. XOJIOAHAs CBAapKa, CBApKa YJIbTPa3BYKOM,
CBapKa B3pbIBOM, CBapka TpeHHeM. HaHeceHHe H3HOCOCTOMKMX U KapOCTOMKHUX
ITOKPBITHM CO CIIELIMATIbHBIMU CBOMCTBAMM.

6.5. Ilalika MeTaJUTOB M CIUIABOB. THUIBI U XapaKTEPUCTUKA MAasTHbIX COCIUHEHUMN.
Cnioco6b! naiiku. [1aiika TBEpABIMU U MSATKUMU MIPUTIOSIMHU.

Pazgean 7. OcHOBHBIEC BUIBI Pa3MepHO 00padoTKH

7.1. O01iue cBeieHrs U XapaKTEPUCTUKHU MIPOIIECCOB PE3aHu.

IBuxenuss B mpouecce pesanus. DopmooOpazoBaHHE  MOBEPXHOCTEH.
KOHCTpYKTHUBHBIE 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, TBEPABIE METAIUIOKEPAMUYECKUE CIUIaBbl, aOpa3uBHbBIC
MaTepHUaIbl.

7.3. MeTtanopexylne CTaHKH.

Knaccudukaimsa Metamiopexynux CTaHKOB. JIBMKEHUS OpraHOB CTaHKOB U
dbopma TOBEPXHOCTEH M3rOTOBISAEMBIX JICTAJICH.
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XapakTepucTrKa METOAa TOUYCHHUs. TUIIbl CTAHKOB TOKaApPHOW IPYIIIIBL.

XapakTepucTruKa METOJa CBEPIJICHHsI. THUIIBI CBEPIIMIIBHBIX CTAHKOB.

XapakTepucTuKa METOJa CTpOraHus. THIIBI CTPOraJIbHBIX CTAHKOB.

XapakTepucTuKa METOJa IPOTATUBaHUA. TUIIBI IPOTSKHBIX CTAHKOB.

XapaxTtepuctuka Merozia ¢ppesepoBanusi. Tumsl gppe3 u ppe3epHbIX CTAHKOB.

Xapakrepuctuka Merona uuudoBaHus. Bunmpl cxeM mmMgoBaHUS WU 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 ImactMacc. Kiaccudukaius HM CBOMCTBAa IIacTMAcC.
Texnonorun mnepepa®oTKM miactMacc B u3nenus. [lepcnekTuBbl IpUMEHEHUs
IUIACTMAcC B MAIllIMHOCTPOCHHUH.

8.3. MeTtamokepaMru4ecKUe MaTEpPHUAIIbI.

TexHOonoruss W3roTOBICHUS H3ACIUNA METOJOM IOPOLIKOBOM METaJUIypruu.
Marepuanbl W U3AENUA  TMOPONIKOBOM  METALIYpruu: aHTUQPUKIHMOHHBIE U
(GpUKIMOHHBIE MaTepUabl, TBEPAbIC CIUIABBI, (PUIIBTPHI.

8.4. KoMIIO3UIIMOHHBIE MaTE€pPHUAJIbI.

MaTpuilbl ¥ HaNOJHUTENN B KOMIIO3HIIMOHHBIX Marepuanax. MeTtaminyeckue,
MOJIUMEPHBIE, YIJIEPOJHbIE KOMIIO3UTHI, UX CBOWCTBA M MNpUMEHEHHUE. TeXHONIOoruu
MOJIYYEeHUS U3EINI U3 KOMIIO3ULIMOHHBIX MaT€PUAIOB.

Yacre II - MaTtepuajsioBeaenue

Pazjien 9. ATOMHO-KpUCTAINYECKOE CTPOEHUE 1 MUKPOCTPYKTYpa
MeTaJJI0B

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

9.1. CrtocoObI onrcanusi aTOMHO-KPUCTAIUTMYECKON CTPYKTYPhI METAJIJIOB.

OCHOBHbBIE TIOHSITUS ATOMHO-KPUCTAINIMYECKOTO CTPOEHUSA: CUMMETPUS U €€
BUJIbI, JAJbHUN MOPSJIOK, KpHUCTAUIMUECKas pelIeTKa, 3JIEMEHTapHas sueiiKa, THIIbI
KPUCTAJUIMYECKUX PEIIETOK (CUHTOHHM).

Kpucrammmueckas crpykrypa. CnocoObl onucaHus KPUCTALNTMYECKUX CTPYKTYP:
AJIeMEHTapHbIE SYEHKHU, BEKTOPHI TPAHCISALMU, 0003HAUYEHHS] aTOMHBIX MIOCKOCTEH U
HampaBJeHU B KpucTtamiax (MHAEKCh Musuiepa), XapakTepUCTUKA KOMIAKTHOCTH.
Tumnbel KpUCTAIITUYECKUX CTPYKTYP, PACHPOCTPAHCHHBIC KPUCTAUIMUECKUE CTPYKTYPHI
METaJJIOB.

TpaHCHAAIMOHHBIN U TTOCIOWHBIN CTOCOOBI MOCTPOSHUSI KpUCTaJLIA.

9.2. JlepexThl aTOMHO-KPUCTALTUYECKON CTPYKTYPhl METAJJIOB U CIIJIABOB.
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PeanbHoe cTpoeHne mertaumyeckux kpuctamioB. Kmaccuduxamus aedexTos
KPUCTAJUIMYECKOW CTPYKTYpPbl MO MEPHOCTHU: HYJIbMEpHBIE (TOYEUHBIE), OJHOMEpHBIC
(TuHEHHBIE), IBYMEpHBIE (IJIOCKOCTHBIE), TPEXMEPHBIC (00BEMHBIE).

Toueunbie nePEKTh: BaKaHCUHU, MEXKY3CJIbHbIE AaTOMBI, MPUMECHBIE ATOMBI.
[lepemerneHne TOUCYHBIX AEPEKTOB B KPUCTATUTMUECKON CTPYKTYpE.

Jluneiinpie gedexThl — guciokanuu. KpaeBas, BUHTOBas U CMEIIaHHAS
nuciokaruu. IlepeMelienne aucCiIOKalMii, yHnpyroe B3auMMOJEHCTBHUE TUCIOKAIUH.
M cTOYHMKN MPOUCXOKICHUS JUCIOKAUU. Posb aucinokanuii B Mponeccax CABUTOBOU
nedhopMari KpUCTaIIIOB.

[TnockocTHBIE (IByMEpHBIE) KPUCTATUIMYECKON CTPYKTYpHI: AEPEKThl YIAaKOBKH,
I'PaHUIBl IBOWHUKOB, TPAHULIBI 3€pEH U Cy03€peH. MOHOKPUCTAIITBI U TTOJIUKPUCTAILIBI
METaJJIOB.

Hubdy3us B kpuctammmyeckux tenax. OCHOBHbIE MOHATHSA, 3akoHbl Duka.
Koadpdumment muddysun. Pors n1edexkToB KpUCTAIINYECKOTO CTPOSHUS B Ipolieccax
mubdy3un. Mexanuzmsl 1uddy3um.

9.3. MeTob! U3yueHus U OMUCAHUSI MUKPOCTPYKTYPhI METAJIIIOB U CILJIABOB.

[lonsitTue  MUKPOCTPYKTYpbl. METOJIbI  HCCIEOBAaHUS  MUKPOCTPYKTYPBHI.
OnTryueckass MUKpOCKONHS. YBEJIMYEHHE U300paKeHUsI U pa3peliaromias crnocoOHOCTh
CBETOBOI'O MHKpPOCKOIA. PEKOHCTpyKLHsS TpPEXMEPHOTO CTPOEHUS IO JBYMEPHOMY
U300PKEHUIO  MHUKPOCTPYKTYpPHl. MeTo/lbl  KOJMYECTBEHHOM  MeTayuiorpadum,
urppoBass MUKPOCKOIIHS.

Paznen 10. ledpopmanus u paspylieHne MeTaioB

10.1. Jedopmariust TBEpABIX TEI.

Buner negopmanuu. OCHOBHBIE BUIBI IJIACTUYECKOW JedopManuu: CABUT U
yayiiHeHue. JIMCIOKalMOHHBIM MexaHu3M caBuroBoil nedopmaruu. Ihiactudeckas
nedopmarus IBOMHUKOBAHUEM.

10.2. Bnousinue miactuyeckou nedopmaiiuu Ha CTPYKTYPY U CBOMCTBAa METaJIIOB.
HedopmarrionHbie CIOCOOBI YIIPOYHEHHUSI METAJUIOB U CI1aBOB. Hakuer.

10.3. Pazpymienue TBEpAbIX Ted. XPYIKOE M BA3KOE pa3pylieHue. TpemmuHa Kak
UHCTPYMEHT pa3pylICHUsI.

Pasznen 11. Mexannueckue CBOMCTBA METAJLJIOB

11.1. IToraTHE MEXaHMYECKUX CBOMCTB.

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

11.2. Mexann4yecKne UCIIBITAaHUS METAJIOB.

MexaHuyeckue HWCHBITAaHUST METANIOB C LEJIbI0 ONPENCNICHUS Pa3IMYHbIX
KOJINYECTBEHHBIX XapPAKTEPUCTUK MEXAHUYECKUX CBOMCTB. [IpOCTpaHCTBEHHBIE CXEMBI
U BPEMEHHBIC XapaKTEPUCTUKUA TPUIJIOKEHHS BHEIIHUX CUJI HArpyXEHUs TIpHU
MEXaHUYECKHUX MCIBITAHUIX.

11.3. UcnpiTanus 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 CYXKEHHE) U MPOYHOCTH (TIpeIebl TEKYUYeCTH, YIPYTOCTH, IPOUYHOCTH U
1p.), OTpeesieMble ITPU OJTHOOCHOM CTaTUYECKOM PACTSKEHUH (CKATHUH).

11.4. VictibiTanus Ha yaapHbIA U3rUO0.

Cxema nHarpyxenuss u ¢opma oOpasuoB. OOoOpynoBaHUE HJsi HCHBITAHUS Ha
yAapHBIN U3rubd U onpeiesieHne YIapHOil BA3KOCTH.

11.5. YcranoctHeie UCTIBITAHUS.

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

Paszneua 12. Bausinue HarpeBa Ha CTPYKTYPY U CBOMCTBA 1¢)OPMHPOBAHHOIO
MeTaJjl1a

12.1. Bnusinue HarpeBa Ha CTPYKTYPY U CBOMCTBA J1Ie()OPMUPOBAHHBIX METAILIIOB.

Bo3sBpar, monuronusanus, pexkpuctamumzainus. llepBuunas, coOuparenbHas u
BTOpUYHasi pekpuctaumzanua. @Oakropsl, BIMAOIMIKE HA pa3Mep 3€pHa IMpHU
PEKpUCTAIN3ALNH.

12.2. Jlunamuueckas pekpucraumzanus. l'opsyas v XOJOAHAs IJIACTUYECKas
nedopmanus. Posb IMHAMHYECKOW peKpUCTAUIM3allud B TIpolieccax o00paboTKu
METAJIJIOB JABJICHUEM.

Paznen 13. @opMupoBaHue CTPYKTYPbI METAJLJIOB M CILIABOB MPHU
KPUCTAJLUIH3ALMH

13.1. OcHOBHBIE IOHATHS TEPMOJUHAMUKH (PA30BbIX MPEBPAIICHUIA.

Tepmonunamuueckas cucrema. Kommnonent. ®aza. da3pl B OAHOKOMIIOHEHTOM
cucreme (unctoMm BemectBe). Kpurtepuit crabunbHocTu ¢a3. CBoOojHas >HEprus.
Tepmoaunamuueckoe paBHoBecue. I[IpaBwiio a3z ['mb0Oca. DHepreTruueckue yCIOBUS
(a30BbBIX MpeBpaIeHUH.

13.2. Kpucrannu3amus YuCThIX BEIIECTB.

MexanuzM Tmpoliecca KpUCTaUTM3allMU: OOpa3oBaHME 3apoAbIIIEd H POCT
LHEHTPOB KpHUCTauM3auun. KpuThueckuil pa3mep 3apojblllla, €ro 3aBUCUMOCTbh OT
CTEINECHH TMEePEOXTKICHUS TPU TOMOTEHHOM 3apOXkKAEHUU. MexaHu3M pocTa LEHTPOB
KpUCTAITU3AIU Y.

Kunernka nporecca kpuctamwmsanuu. CKopocTu o0pa3oBaHus U pOCTa IICHTPOB
KpUCTANIU3AI[MU, WX 3aBUCUMOCTh OT CTENEeHH MepeoxjaxaeHus. Pasmep 3epHa
NOJIMKPUCTAJIa B 3aBUCHUMOCTH OT COOTHOILIEHHS CKOpPOCTEM 00pa3oBaHUs LIEHTPOB
KpUCTANIM3allMd U pOCTa KpuUcTauioB. ['ereporenHoe 3apoxkieHue. MoaudukaTopsl
MEePBOT0 U BTOPOTO poja. JIeHAPUTHBINA POCT METATUIMUYECKUX KPHUCTAIIIIOB.

CtpoeHre MeTaTMYecKoro ciuTka. JledekThl ciauTka: JUKBAIMs, YycaJlo4yHas
PaKOBHHA U yCaJ04YHAsI TOPUCTOCTb.

@da3zoBble  MpeBpallleHUss B~ TBEPAOM  arperaTHOM  COCTOSIHUM —— —
nepekpuctamzanus. [lomumopdusm MeTamioB u mnoauMopdHBIE TPEBpPAIICHUS.
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MexanusM ¥ OCOOCHHOCTM  KHMHETUKM  (a30BOMl  MepeKpUCTaUIA3AIUH.
Pexpucramnuzanus.

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

14.1. ®a3bl B cruiaBax.

MHOTrOKOMITOHEHTHBIE ~ CUCTEMBI. MeETalNIMYeCcKUe  CIUIaBbl. BO3MOXKHBIE
BApUAHTHl MApHOTO B3aWMOJICUCTBUS ATOMOB KOMIIOHEHTOB B JBYXKOMIIOHEHTHBIX
(mBOMHBIX, OMHAPHBIX) cruiaBax Paspl B CIUIaBaX: KPUCTALUIBI YUCTHIX KOMITOHEHTOB,
TBEpIbIC PACTBOPHI 3aMEIICHWs, BHEAPCHUS W BbIUUTAHUS, a3kl BHEAPCHUS,
XUMHUYECKUE COCTMHEHUS.

14.2. JlnarpamMmsbl (pa30BOTO paBHOBECHS IBOWHBIX CIIABOB.

Metobl onucaHusi 3aBUCUMOCTH (PA30BOr0 COCTaBa CIJIABOB OT TEMIIEpaTyphl U
XUMUYEeCKOoro coctaBa. Jluarpammbl (dazoBoro paBHoBecusi ([ADP) aBoitHBIX
(OuHApHBIX, JABYXKOMIIOHEHTHBIX) CIUIaBOB. CrocoObl BBIPAXKEHUS XUMHYECKOTO
cocTaBa cru1aBoB. Touku, iuHUU U obmactu JDP.

Tuner JIOP B 3aBUCMMOCTM OT XapakTepa NAapHOIO0 B3aWUMOJCHCTBUS KOMIIO-
HEHTOB B TBepaoM coctosiHuu: PP ansa OuHapHBIX CIUIABOB C HEOTPAHUYEHHOU
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM cOCTOsiHUM, JJDP cniaBoB ¢ oTCyTCTBHEM
pacTBOPUMOCTA B TBEpJIOM cocTosHUM, JIPP criaBoB 1yl ciaydaeB OrpaHHUYECHHOU
PacTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU C 3BTEKTUUYECKHUM MPEBPALLCHUEM
U C NEpUTEKTHYECKHM mnpeBpamieHueM, PP nmga cruiaBoB, KOMIIOHEHThI KOTOPBIX
oOpazyroT xummudeckoe coeauHenue, JDP nmga crimaBoB, KOMIIOHEHTBI KOTOPBIX
SIBJISIFOTCS] TOJIMMOP(PHBIMU METaJlJIaMHU.

Pa3bop mocnenoBarenbHOCTH (Pa30BbIX NPEBPAILICHUA B JABOMHBIX CIUIABAX IO
JOP. ITpaBuno orpe3koB (mpasuio peiuara). [IpaBuno da3z I'udb6ca. HonBapuantHbie
paBHOBECHS B OMHAPHBIX CIIJIaBaX.

CootHeceHne MOHATUN «(a30BBIA COCTaB» U «MUKPOCTPYKTypay» CIUIaBa IMpHU
pazbope mporeccoB ¢a3oBeIX IpeBpamieHnit ¢ npuMeHeHueM JDP. Ceszp mexmay
tunom JI®P wm xapakrepoM H3MEHEHHS CBOMCTB CIUIAaBOB JAaHHOM CHCTEMBI C
koHLeHTpauuen. [Ipasuno KypHakosa.

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

15.1. JInarpamma (ha30BOro paBHOBECHSI CILIABOB «KEJI€30 - IEMEHTUT.

KowmmonenTs! u ¢a3sl B cucreme Fe — C. MeracrabunbpHas nuarpamma Fe — FesC
(>kxene3o0 - nemeHTut). MazoBeie npeBpanieHus B criaBax Fe — FesC. HouBapuanTHbie
paBHOBecus. CTPYKTYpHBIE COCTABIISIIONTNE U MUKPOCTPYKTYPHI B ciiaBax Fe — FesC.

15.2. Ha3BaHus, XapaKTEepPUCTUKH CTPYKTYPHBIX COCTABIISAIONINX W JCICHUE
CIUTaBOB Ha CTPYKTYPHBIE KJIACCHI — CTAIA M YYTYHBI, JOOBTEKTOUIHbIC, IBTCKTOUTHBIC
M 3a3BTCKTOUIHBIC CTalld, JOIBTCKTHUECKHE, DBTCKTHUECKHE M 3a3BTCKTHUECKHE
yyryHbl. OOO0OILIEHHbIE XapaKTEPUCTUKU CBOMCTB M Ha3zHauyeHus criaBoB Fe — Fe;C
Pa3ITUYHBIX KIJIACCOB.

15.3. OOmue mpexacraBienust o crabuiabHOM nuarpamme Fe — CI' (keneso -

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

16.1. OcHOBHBIE BU/IbI TEPMUYECKON 00PAOOTKHU.

OCHOBHBIE CBEJICHUA U3 TEOPUU TepMHUUECKOol 00paboTku craigu. OCHOBHBIE
BU/JIBI TEPMUYECKOM 00pabOTKH (OTXKUT, HOpMATH3aIIM, 3aKaaKa, OTIYCK)

16.2. [IpeBparieHus npu HarpeBe cTaiu ¢ GeppuUTO-NEPAUTHON CTPYKTYPOI.

OOpazoBanue aycteHuTa npu HarpeBe cranu. HcnpapieHue nedexTHOM
MUKpPOCTPYKTYPBI IIPH HarpeBe B ayCTEHUTHOE COCTOsSIHUME. DaKTOPBI, BIHSIOUIME Ha
pa3Mep 3epHa ayCTEHHTA.

16.3. IIpeBpalieHus ayCTEHUTA NPU OXJIKICHUH.

JlnarpaMMa  M30TEPMHUYECKOTO  pachajga IEepeoXJaXJACHHOTO  ayCTEHHTA.
[lepnutHoe mpeBpamenue, aUGPy3HOHHBIA  MEXaHM3M W KHHETHKA IEPIUTHOTO
npeBpaiieHus. BinsHue cTeneHn nepeoxyiakIeHus: Ha IUCIIEPCHOCTh U MEXaHUYECKUE
CBOMCTBA MIaCTUHYATOrO Tiepsuta. COpOUT U TPOOCTHT.

16.4. MapTeHCUTHOE MIPEBPAILIEHUE AYCTCHUTA.

Oco0eHHOCTH MapTEeHCUTHOrO TMpeBpamieHus: 0e3nudPpy3uoHHbIN  XapakTep,
Ype3BbIYAMHO BBICOKAsE CKOPOCTh OOpa3oBaHUs KPUCTAJUIOB MApPTEHCUTHON ¢a3bl,
CABUTOBOWM MEXaHU3M MpeBpalleHusi, MOP(OJIOTHSI MAPTEHCUTHON MHUKPOCTPYKTYPHI.
BinsiHue nerupyrommx 3J1€MEHTOB Ha MAPTEHCUTHOE MPEBPAILICHUE ayCTECHUTA.

[TpomexyTounoe (OeiHUTHOE) MpeBpalieHue aycreHuTa. CTpoeHue U CBOMCTBa
MPOJYKTOB OETHUTHOTO MPEBpPALICHUS.

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

16.5. IlpeBparienus npu HarpeBe (OTMYCKE) 3aKaIEHHOU CTaJIU.

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

16.6. Buabl Tepmudeckoit 00pabOTKH CTaIH.

OTxur MIEPBOIO poaa U ero Ha3HAYECHUE. I'omorenuzanus.
PekpucrannmzalinOHHBIA OTXKUT.

Omxur Broporo poaa (da3zoBas mnepekpucraumsainusi). Hasznauenue u
Pa3HOBUIHOCTH OT>KHIra BTOporo poaa. Hopmanuzanus cranu.

3akarka cTaju (3aKajka ¢ MapTEHCUTHBIM MpeBpalieHueM). Beibop Temmneparypsl
[P HArpeBe IMOJ 3aKaJKy. 3aKaJOYHbIE CPEAbl. 3aKAJTUBAEMOCTh U MPOKAITUBAEMOCTh
ctanu. CrnocoObl 3akanku. O0padoTka ctanu XojojoM. [ledekTsl, BO3HUKAIONINE TTPU
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. [nanuposanne. Mexanusm oOpa3oBaHus U
cTpoeHne (MUKPOCTPYKTypa) 1udPy3MnOHHOTO CII0sI PU IEMEHTAIUU U a30TUPOBAHUH.

Hubdysnonnass wmerammuzaiuss crajgedl  (aIMTUpOBaHWE, XPOMHUPOBAHUE,
CUJIMLIUPOBAHHUE).

obpasoBaHust «Poccuincknii rocygapcTBeHHbIN NpodecCunoHasnbHo-Neaarormyeckni PI: B MC 19

depepanbHoOe rocygapcTBEHHOE aBTOHOMHOE 0b6pasoBaTeribHoe yupexaeHue Boicwero  LUA®P:
e YHUBEPCUTET»



Pasznea 17. Kinaccuukanust ¥ MApKMPOBKA KeJ1e30-yIIePOAUCTBIX H
MeTAJIOKePAMHYeCKHX TBEPABIX CILJIABOB

17.1. Knaccudukarius 1 MapKUpOBKa CTAJICH.

[Mpuniunel knaccudukanuu craieil. KoHCTpyKIIMOHHBIE U UHCTPYMEHTAIbHBIC
yIIAEPOJUCThIE W JIeTMpOBaHHblEe cTanu. llenn u mpaBuia JETMpOBaHUS CTajei.
[IpaBuna MapKUPOBKHU CTaeH pa3IMYHBIX KJIACCOB.

17.2. Knaccudukarusi 1 MapKUpPOBKa YyTYHOB.

O6mass  kmaccudukammss  9yryHOB:  Oenble,  Cepble,  TMOJOBHHYATHIC.
Knaccudukanus cepbix YyryHoB 1o (opme TrpauTHBIX BKIIOUEHUH U THUITY
METAUINYECKOW OCHOBBI. MapKUPOBKA CEPBIX YYT'YHOB.

17.3. Kimaccudukanus 1 MapKupOBKa METAIIOKEPAMUYECKUX TBEPABIX CTUIABOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Jnst u3ydeHus JUCHUIUIMHBI HUCIIONB3YIOTCS pa3judHble 00pa3oBaTeIbHBIC
TE€XHOJIOTHH:

1. TpaguuuonHsie 0Opa3oBaTEIbHbIE TEXHOJIOTUHU, KOTOPbIE OPUEHTUPYIOTCS Ha
OpraHu3alMi0 00pa30BaTEIBLHOrO MPOLECCA, MPEANONArailly0 MPSAMYI0 TPAHCIISLHIO
3HAHUI OT MPENoJaBaTess K CTyACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIBHO-
WJUTIOCTPATUBHBIX METOJIOB O0y4eHUs). YueOHas AESTENbHOCTh CTYIEHTa HOCUT B
TaKHX yCIIOBUAX, KaK MPABUIIO, PENIPOTYKTUBHBIN XapaKTep.

2. NudopmaiimioHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTelIbHbIE TEXHOJIOTHH, MpHU
KOTOPBIX OpraHu3anusi 00pa30BaTENBbHOIO IMPOIIECCa, OCHOBBIBAETCS HA MPUMEHEHUU
CHEIUAIN3UPOBAHHBIX TMPOTPAMMHBIX CpeJl M TEXHUYECKUX CPEACTB paboThl C
uHpopmanmeii. Hcmonmp3yroTcs IS TMOAACPKKH — CAMOCTOSITIBHOM — paboOTHI
0oOy4Jaronmxcsi ¢ MCHOJb30BaHUEM SJIEKTPOHHOUW WH(GOPMAIIMOHHO-00pa30BaTeIbHON
cpelbl (BHNOC), TEJICKOMMYHUKAIMOHHBIX ~ TE€XHOJIOTHM, MeAarornyeCKux
IPOTrPAMMHBIX CPEJICTB U JIP.

3. Ilpm peanuzauuu 00pa3oBaTENbHOW NTPOrpaMMbl €  HPUMEHEHUEM
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUN U ANEKTPOHHOTO 00YUYEHUS:

- COCTaB BHJOB KOHTAaKTHOM pabOThl MO JUCUHUIUIMHE (MOAYIIO), MpHU
HEOOXOAMMOCTH, MOXKET ObITh OTKOPPEKTHUPOBAH B HANPABJICHUM CHIDKEHHUS JOJU
3aHATUI JIEKUMOHHOTO THIIA U COOTBETCTBYIOIIETO YBEJIMYEHHUS JOJIU KOHCYJIbTAIUI
(TpyNMOBBIX WJIM WHIUBHUIYAIBHBIX ) HJIM WHBIX BHJIOB KOHTAaKTHOW PabOTHI;

- uH(OOPMAIMOHHOW OCHOBOW TMPOBEJACHUS Y4YEOHBIX 3aHATHUH, a TakKkKe
OpraHM3ali CaMOCTOSTEIbHONM pabOoThl 00YyYarOMIMXCS MO AMCHUIUIMHE (MOJIYJIIO)
SBJISIFOTCS TIPEJICTABICHHBIE B AJIIEKTPOHHOM BHUAE METOJIUYECKHUE, OLICHOYHBIE U MHBIC
MaTepuasbl, pa3MeIlIEHHbIE B AJIEKTPOHHONW HMH(POPMAIIMOHHO-00Pa30BaTEIbHON Cpejie
(BUOC) yauBepcutTeTa, B DJIIEKTPOHHBIX OMOJMOTEUHBIX CHUCTEMAX W OTKPBITHIX
HNuTepHer-pecypceax;

- B3aUMOJICWCTBHE  OOYYalOIIMXCS W  MNEAAarorn4eckux  pabOTHUKOB
ocyuiecTBisiercsi ¢ npuMmenennemM OMOC yHuBepcuTeTa W Apyrux HHOOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TE€XHOJOTUM (BUICOKOH(EPEHICBA3b, OOJauHbIe TEXHOJIOTHUU U
CEPBUCHI, Ip.);
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- COOTHOIIICHWE KOHTAKTHOM M CaMOCTOSTEIbHON pabOThl MO IUCIUTIINHE
(MOIyNI0) MOET OBITh M3MEHEHO B CTOPOHY YBEJIMYEHHMs TOCIETHEH, B TOM YHUCIE
CaMOCTOSITENIbHOTO U3YYEHUSI TEOPETUYECKOTO MaTepuaa.

6. YYHEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

6.1 Ocnosenasn numepamypa

1. T'opauenko B. E., A6pocumoBa A. A., HosukoB B. U., Tpynoa E. B.,
Boponuos U. U. TexHomorusa KOHCTPYKIIMOHHBIX MaTepuanoB. OU3NKO-MEXaHUYECKUE
OCHOBBI O0pa0OTKM METAUIOB PE3aHMEM W METAJUIOPEXKYIIUE CTaHKA : ydeOHOe
nocobue. -  Cankr-Ilerepoypr :  Cankr-IlerepOyprckuit  rocynapcTBEHHBIN
apXUTEKTYPHO-CTPOUTENbHBIA yHUBepcuter, 2017. - 84 c. - Pexum pocrymna:
http://www.iprbookshop.ru/74354.

2. Anekcees A. I'., bapon 10. M., Kopotkux M. T., Meaxo B. C., Hukudopos B.
N., Pangkesnu M. M., Cenuuno U. A., CepskoB E. ., Ymomupckas JI. A., [llarepun M.
A. TexHonoruss KOHCTPYKIMOHHBIX MaTepuajgoB : ydyeOHoe mnocobue. - CaHKT-
Ilerepoypr : Ilomurexnuka, 2016. - 599 c¢c. - Pexum  jgocryna:
http://www.iprbookshop.ru/59723.

3. I'yzanoB, b. H. Kparkuii kypc no MaTepuUalIOBEACHUIO W TEXHOJIOTUU
KOHCTPYKIITMOHHBIX MaTepuaioB [TekcT : DIeKTpOHHBIN pecypc] : yueOHoe mocobue
st po¢eCCUOHANBHO-TIEITAaTOTHYECKUX  00pa3oBaTelbHbIX opranusanui / b. H.
I'yzanoB, B. B. byxanenkos. - ExarepunOypr : PITIITY, 2017. - 207 c. - Pexum
JOCTyMa:

4. benos, B. JI. Jlureitnoe mpousBojactBo : yueObnuk / B. JI. bemoB ; mon
penakmueit B. JI. benoBa. — 3-¢ uzn., mepepad. u mon. — Mockpa : MUCHUC, 2015. —
487 c. — ISBN 978-5-87623-892-4. - Jlanb : 251eKTpOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/116953 (mara oGpamienus: 11.09.2020). — Pexum
JOCTYyTA: JJIsl aBTOPU3. TTOJIH30BATENICH.

5. OCHOBBI MeTaJUTypru4eckoro mpousBojcTBa : yueOHuk / B.A. burees, K.H.
Bnosun, B.M. Konokomsues [u ap.] ; moa obmieit penakuuein B.M. Konokosbiiea. —
2-¢ u3n., crep. — Cankrt-IlerepOypr : Jlans, 2020. — 616 c. — ISBN 978-5-8114-
4960-6. — TekcT : AleKTpoHHBIN // JlaHb : ANEKTPOHHO-OMOJIMOTEUHAs] CUCTEMA. —
URL: https://e.lanbook.com/book/129223

6. 3opun, H.E. MarepuanoBenenue capku. CBapka IUIaBlIeHHEeM : y4eOHOE
nocobue / H.E. 3opun, E.E. 3opun. — 3-e¢ usn., crep. — Cankr-Ilerepoypr : Jlans,
2018. — 164 c¢. — ISBN 978-5-8114-2156-5. — Tekcr : snmekTpoHHbIA // JlaHb :
AJIEKTPOHHO-OMOIMOTewHas cuctema. — https://e.lanbook.com/book/102605

7. CmupHoB, 1.B. CBapka crnieruanbHBIX CTajel U CIIJIaBOB : ydeOHOe mocobue /
N.B. CmupnoB. — 3-e u3n., crep. — Cankr-Ilerepoypr : Jlanp, 2019. — 268 c. —
ISBN  978-5-8114-4275-1. — Tekcr: diekTpoHHbI // JlaHb : DJIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/118607
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8. TexHonorus NWTEHHOTO0 MPOM3BOACTBA : ydeOHWUK s By3oB / FO. M.
Kareropenxo u ap. ; noxa pen. FO. U. Kareropenko, B. M. Munsiesa ; Poc. roc. npod.-
nej. yH-T. - 2-€ u3j., nepepad. u nom. - Exarepunoypr : U3narenscto PITIITY, 2018. -
684 c. - Pexxum noctyna: https://elar.rsvpu.ru/handle/123456789/25527.

6.2 /lononnumenvnan numepamypa

1. AdanacbeB A. A. TexHOJIOTHA KOHCTPYKIIMOHHBIX MATEPUAJIOB ;| YYCOHUK IS
By30B [['pud YMO] / A. A. AdanacweB, A. A. Tloronun. - Crapsiit Ockon : ToHkue
HayKoeMKHe TexHosioruu, 2014. - 655 c.

2. Opnos A. C., Py6uosa E. I'., 3ubposa 1. FO. KoHCTpyKITMOHHBIE METAILIBI U
cruiaBbl. TexXHONOTHS KOHCTPYKIMOHHBIX MATE€pPHAIOB : MPAKTHKYyM. - BopoHex :
BopoHexxckuil rocyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIA yHUBEpcUTET, 2014. -
87 c. - PexxuMm noctyma: http://www.iprbookshop.ru/30839.

3. TexHonorusi KOHCTPYKIMOHHBIX MaTepHasioB : yuyeOHMK st By30B [['pud
YMO] / [FO. M. bapon u np.] ; mox pen. FO. M. bapona. - Cankr-IlerepOypr [u ap.] :
[Tutep, 2015. - 511 c. - Pexxum goctyna:http://ibooks.ru/reading.php?productid=28490

6.3 IlIpocpammnoe obecneuenue u Hnmepnem-pecypcol

NuTepHeT-pecypcsl:

1. DnexktpoHHass OHOMMOTEKAa TEXHUYECKOW JUTEparypbl. Pexum pocryna:
www.tehlit.ru

[IporpammHoe obecnieyeHue:

1. Onepauuonnas cuctema Windows.

2. IlporpammHOe obecrieueHue il opraHu3anuu BeOuHapoB Mirapolis Virtual
Room.

3. Cuctema nuctranimonHoro ooyuenust Moodle.

NudopmarimonHbie CUCTEMBI U TIAT(HOPMBI:

1. Cuctema nuctanoHHoro oOyueHus «Moodley.

2. Cuctema 311ekTpoHHOTO 00yuenus «Open edX».

3. UadopmaninonHas cucteMa « TalMitaifHy.

4. Tlnatrdopma ayisi opraHu3auu U mpoBegeHus BeOuHapoB «Mirapolis Virtual
Roomy.

/. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JTUCHUIIJIMHbI

[Tepeyenr  MaTepUANTBHO-TEXHUYECKOTO  OOECIEUCHHMS  JUIS  pear3aliu
00pa30BaTeILHOrO MpoIiecca Mo JUCIUILINHE:

1. JlabopaTopus MaTepuaIoOBeICHUS U METAJIorpaduu.
. YueOHas aynutopus Jj1sl MPOBEICHUS 3aHATHI JICKITMOHHOTO THIIA.
. KommnisrorepHsIil Kitacc.

W N
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