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OINUCAHUE'
JOTIOJTHUTEIBHOHN MPO(HEeCCHOHAIBHOM TPOTPaMMBbI TOBBIIICHUS KBATH(PHKAIINN
(manee - mporpamMma)
«VIHHOBAIIMOHHBIC OTHEYIIOPHBIEC MATEPUAIIBI M U3/ICITUS JIJISl BHITUIABKY U PA3JIMBKU CTAIH»

1. ITAHUPYEMBIE PE3YJIbTATBI OB YUEHUS

3Hamy:

- CTPYKTYpPY OTHEYITOPOB;

- TEPMOMEXaHHUYECKHE, TEILIO(PU3HUECKUE, TS PMUIECKUE CBOMCTBA OTHEYIIOPOB;

- TEOPHUIO U TEXHOJIOTHIO OTHEYTIOPOB JIJISl BBIIUIABKY U PA3JIMBKHU CTAJIH,

- TpeOOBaHUsA K (PU3MKO-XUMHUYECKHM CBOMCTBAM MCXOJHOIO ChIPhS;

- BUJIBI 1e(heKTOB OTHEYIIOPHBIX Macc;

- BIMSIHHE Ka4eCcTBa 00KUTa HA (PU3MKO-KEPAMHUYECKHE CBOMCTBA OTHEYIIOPHOH MPOYKIINY;

- TEOPHUIO, TEXHOJIOTHIO M IMPAKTUKY OTHEYIOPHOUW (PYTEPOBKH METAILTYPIrHYECKIX arperaToB
u obopynoBanus (11 Tpynosoit pynkuuu C/01.7);

- TEXHUYECKHE XapaKTCPUCTUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH M PEXKHMBI PabOTHI
000py/I0BaHUsl TPEANPUITHS, TIPABUIIA €r0 SKCIUTyaTaluu (KBalHu(pUKAMOHHBIE TPeOOBaHUS Jis

JOJDKHOCTH PYKOBOJAWTENEH — JUIS JIOJDKHOCTH CIIEUAJIMCTOB — HHXKEHED [0 HaJaigKe W
UCTIBITAHUSAM);

ymembs:

- IPUHUMATh PELICHUs 110 KOPPEKTUPOBKAM TEXHOJIOTMYECKUX IPOLECCOB HA OCHOBAHUH
aHajaM3a JaHHBIX O TEXHOJIOTMYECKUX U IIPOU3BOACTBEHHBIX pPE3yJbTaTaX [JIEATEIbHOCTH
MIO/IPAa3/IeJICHNN OTHEYIIOPHOIO 11€Xa;

- OMpeEATh KaYeCTBO 000AKEHHBIX OTHEYIOPHBIX MAaTEpUAJIOB U U3IENUH;

- IPOBOAUTh MEPOIPUATUSA 110 TOBBIIIECHUIO HAJEKHOCTM M CPOKOB JKCILTyaTalluu
(yTepoBOK arperaTtoB BBIIUIABKH U PA3JIUBKU CTAJH;

6/1a0emb HABLIKAMU:

- COIIOCTAaBUTECIIBbHOI'O aHaJiIn3a COBPEMEHHOT'O aCCOPTUMCHTA OTHCYIIOPHBIX MaTCpUAJIOB JJIA
BBITINIABKH U PA3JIMBKU CTAJIH.

! CocraBreHo Ha OCHOBAHHH paszielioB 2, 5, 6, 7 yTBEPIKICHHOM POrPAMMBI 1 YCTAHOBJICHHOTO [IAG/IOHA
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2. PABOYASI TIPOTPAMMBI VYEBHBIX MPEJMETOB, KYPCOB,
JTACIATIIAH (MOJTYJIEW), PA3JEJIOB, TEM

2.1. TeMbl u coiepKaHue JEKIHIT

Pasznea 1. Beegenue — 24

1.1. O0mme cBeieHHsI 0 TEXHOJOTHH NMPOU3BOJACTBA OTHEYIIOPOB.

OO0mue mpencTaBlIeHUs O TEXHOJOTHH OTHEYMOPHBIX MAaTEpUaIOB W W3JCIUNA, OCHOBHBIC
TEXHOJIOTMYECKHUE ONEPAllUU B TEXHOJIOTMH MPOU3BOJICTBA OTHEYIIOPOB.

Pa3nea 2. Knaccupukanus u cBOMCTBa OrHeyNOpPoB — 44

2.1. Knaccudukanusi OTHEYNOPOB.

Knaccudukanuss orHeynopoB 1o OOLMM M CIEUUAIBHBIM TPHU3HAKaM, [0 XUMHKO-
MUHEPAILHOMY COCTaBY.

2.2. CTpPYKTYpa U CBOICTBAa OrHEYNOPHBIX MaTePHAJIOB.

@Da30BbIli COCTAB U MUKPOCTPYKTYpa OTHEYNOPHBIX MaTepuanoB. CBOICTBa OTHEYNOPOB:
OTHEYIOPHOCTh, TEPMOCTOHKOCTB, TeruionpoBoanocts, KJITP, temneparypa nHayana aeopmanuu
IOl HAarPy3KOi1, Ipees MPOYHOCTH Ha XOJIOAY U IPU TEMIIEPAType 3KCIUIyaTalluH.

Pa3nea 3. BzaumojeiicTBHe OrHEYIOPOB € peareHTaMM — 64

3.1. XapakTepucTuka INUIAKOB  CTAJIENJIABWIBLHOIO  mpou3BojacTBa. Du3HKo-
XMMHYecKHe KPUTepUH B3aMMOJEHCTBHSI OTHEYNOPOB €O NUIAKOBBIMH M MeTANINYEeCKMMH
pacmiaamu. CMaunBaHue M pactekanue. KannjuispHasi nponurka.

Xumuueckuii v (ha30BBId COCTAB MUIAKOB CTAJICIUIABWJIBHOTO MPOW3BOJICTBA, MPOIIECCHI
B3aUMO/ICHCTBUS B CUCTEMAX THUIIA IIJIAK-OTHEYIIOP U METAJLT-OTHEYIIOP.

3.2. PacTBOopeHne TBepABIX BellecTB B paciuiaBax. Buabl Koppo3um OrHeymnopos.
B3aumopneiictBue OrLeymopoB ¢ rasaMu. YCTOMYMBOCTbL OIHEYNOPOB B BaKyyMe.
3oH000pa3oBaHue B OTHEYNOpe B Mpolecce IKCIIyaTaliH.

[Ipouieccyl B3aMMOJECHCTBUS OTHEYHNOPHBIX MATEepUaioOB C JKUIKUMU U Ta3000pa3HBIMU
peareHTaMu; pacTBOpEHHE TBepIAbIX (a3 B paciulaBaX, LIUIAKOBas KOPPO3US OTHEYNOpPOB,
30H000pa3oBaHME U JErpajalus OTHEYNOpHOro MaTepuasa pabouero ciost (yTepoBKU
METaJUIyprHYECKOro arperara B pouecce IKCILTyaTaluy.

Pa3nen 4. HoBble TeXHOIOIrMU NPUMMEHEHHUS M IKCILJIyaTalusi OTHEYIIOPOB B OCHOBHBIX
MeTaJNIypruyecKux arperarax — 8u

4.1. TexHu4ecKHe XapaKTEPUCTHKH, KOHCTPYKTHBHBbIE OCO0OEHHOCTH M OCHOBHBIE
peKUMBbI PadOThI arperaTos VIS BINJIABKH W Pa3JIMBKH CTAJIH.

TexHuueckne XapaKTEPUCTHUKH, KOHCTPYKTHBHBIE OCOOCHHOCTH M OCHOBHBIC DPEXKHMBI
paboThl arperaToB BBIIUIABKM M PA3IMBKU CTald: KHCIOPOAHOIO KOHBEpTEepa, AYyroBOH
CTaJICIJIaBWIIBHOM TI€UH, CTaJepa3IMBOYHOIO KOBIIA, MPOMEKYTOYHOIO KOBILIA IPU HENPEPHIBHOM
JUTHE 3aTOTOBOK.

4.2. TexHoJIOTHSI U MPAKTHKA OTHEYNOPHOii (PyTepOBKH METATyPrH4eCKHX arperaTon
H 000py10BaHUS.

TexHonorus W TpakTUKa OTHEYMOPHON (YTEpPOBKM METATyprUu4ecKUX arperatoB u
000pyI0BaHUS: KUCIOPOTHOTO KOHBEPTEpa, AYTOBOM CTaJeIIaBIIIbHOW MEeYH, CTAIEPa3IMBOUYHOTO
KOBIIIA, TPOMEXYTOYHOT'O KOBIIIA MPU HEMPEPHIBHOM JINTHE 3arOTOBOK.

4.3. Cay:x0a orHeynopos B ()yTepoBKe KHCJIOPOIHOr0 KOHBepTepa.

BrimuaBka ctanu B KUCIOPOJHOM KOHBEpTEpPE, OTHEYIOPHbIE MaTepHalibl, IPUMEHSIEMbIE B
(byTepoBKe KHCIOPOJHOTO KOHBEpTEpa, (PAKTOpbl BO3ACUCTBUS HA OTHEYHNOPHYIO (YTEPOBKY
KHCJIOPOJIHOTO KOHBEPTEPA, METO/IbI TIOBBIIIEHHS pecypca OTHEYIOPHON (HyTEepOBKU KHCIOPOIHOTO
KOHBEpTepa.

4.4. Cny:xx0a orHeynoposB B (pyTepoBKe 1yroBoii cTajienaBu/IbHOMN Me4u.

BeimnaBka cranu B JyroBOM  CTaJleIUIaBWIIBHON I€4M, OTHEYIOpHBIE MaTepuasbl,
npuMeHsieMble B (yTepoBKe JyroBoil CTalerUIaBHIIBHOM TmeuH, (akTopbl BO3AEWUCTBUS Ha
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OTHEYNOPHYIO (yTEpOBKY JyrOBOM CTaJeIIaBHJIBHOW TI€UM, METOJbl TIOBBIIICHHUS pecypca
OTHEYNOPHOH (hYyTEPOBKHU AYTrOBOW CTAJEIIIIaBUILHOM TIEUH.

4.5. Cy:x0a orHeynopos B (pyTepoBKe cTaj1epa3IMBOYHBIX KOBIIEH.

O0paboTka cTaiu B CTaJepa3IMBOYHOM KOBIIIE, OTHEYIIOPHbIE MaTepUallbl, IPUMEHSIEMBbIC B
(byTepoBKe CTalepa3IMBOYHOTO KOBIIA, (AaKTOPHI BO3ICHCTBUS HA OTHEYHNOPHYIO (YTEpOBKY
CTAJIbKOBILIA M METO/IbI TIOBBILLIEHUS €€ pecypca.

4.6. Cay:xx0a OrHeynmopoB B TIPOMEKYTOYHOM KOBIIEe NPH HeNpPEePbIBHOM JIMThe
3aroTOBOK.

[Ipomieccel 00pabOTKM CTanM B TMPOMEXKYTOYHOM KOBIIE, OTHEYNOPHBIE MaTepHalbl,
npuMeHsieMble B (DyTepoBKE NPOMKOBIIA, (aKTOPbl BO3AEHCTBHS Ha OTHEYNOPHYIO (yTEpPOBKY
IIPOMKOBIIIA U METO/IbI IOBBIIIEHUS €€ pecypca.

Paznen S. IloBbllIeHHe HAJEKHOCTHM M CPOKOB JKCIUIyaTallMd KOHCTPYKIMI,
BBINOJTHEHHBIX OTHEYNOPHBIMHM MaTepHAJIAMH M M3AeJIUAMH — 44

5.1. IIpuHUMIIBI NPOEKTHPOBaHUS 00bEKTOB M3 OTHEYNOPHBIX MaTePHAJIOB.

OCHOBHbBIE TPUHIMIIBI 110100pa OTHEYHNOPHBIX MAaTEPUANIOB JJIs SKCIIyaTallud B YCIOBUSX
METAITyPrUYECKUX  IPOLECCOB; IMPUHUUIBI XUMHUYECKOM COBMECTMMOCTH  OTHEYIOPHBIX
MaTepHaJIoB IIPU TEMIIEpAType IKCILTyaTalHuu.

5.2. MeponpusiTHsl 10 OBBILIEHHIO HATEKHOCTH U CPOKOB IKCILIYyaTalliu (pyTepoBoOK.

Mertoabl yxoza 3a OrHEYNOpHOH (pyTepoBKON MeTalTypru4eckux arperaTtoB; KOHTPOJb C
IIOMOUIbIO JIA3€PHOIO0 CKAaHUPOBAaHUS U TOPSYME PEMOHTBI — TIOJIyCyXoe U (akeabHOe
TOPKPETHPOBAaHUE, TOJBApKa, HAHECEHHE IUIAKOBOIO TapHHMCaXa M MOAU(UKAIUS LUIAKOBOTO
pexuma.

2.2. Coaep:kaHue NPaKTHYECKUX 3aHATHI

Ne Tembl CopepxaHue 3aHATHS O6bemM, yac
3.2. BiusiHue XMMHUYECKOr0 COCTaBa U TEMIIEPATYPhI HA PaCTBOPEHUE 4
OTHEYINOPHBIX (pa3 B IIJTAKOBBIX pacIuiaBax
4.3. BnusiHue TEXHOJIOTHYECKUX NTapaMeTPOB KOHBEPTEPHOM IUIABKU HA
OLICHOYHYIO BEJIMYMHY IIJIAKOBOM KOPPO3HH OTHEYIIOPHOMN 4
(yTEepOBKH KHUCIOPOJAHOTO KOHBEPTEPA
4.4, BinsiHMe TEXHONIOrMYECKUX apaMeTPOB IJIaBKU HA OLIEHOYHYIO
BEJIMYMHY [IUTAKOBOM KOPPO3UH OTHEYNOPHOU (hyTEpOBKH JYrOBOM 4
CTAJICIUIABWIIBHOW ITEYU
Bceero 12
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3. POPMbI ATTECTALIIUU, OHUEHOYHBIE MATEPUAJIbI

3.1. Onenka kayecTBa 0OCBOEHHS MPOTrPaMMBbI
OrneHka KadecTBa OCBOCHHUS MIPOrPaMMBbI OCYIIECTBIIICTCS B JOpME 3a4eTa B BHJE YCTHOTO
OTBCTA IO OCHOBHBIM pa3acjiaM U TCMaM HpOoTrpaMMBbL.

3.2. Bonpockl K HTOroBOii aTTeCTANMH M0 OCBOEHHIO TPOrPaMMBbI

3.2.1. Pa3gen 1. Beenenue

1. OCHOBHBIE TEXHOJOTHYCCKUE ONIEPALIMU B TPOU3BOJICTBE OTHEYIIOPOB.
2. [Monmycyxoe mpeccoBaHue U IIACTHIEeCKoe (OPMOBAHHE.

3. [Tonbop GpaKIMOHHOTO COCTaBa M CMEIICHUE IITUXTHI.

3.2.2. Paznen 2. Knaccudukanus 4 cBoiicTBa OTHEYNOPOB
. Knaccuguxkanus oraeynopHsIx MaTepuagoB 0 XMMUKO-MUHEPAIBHOMY COCTaBY.
. Kimaccugukanus oraeynopHbsIXx MaTepuaioB 10 OTHEYHOPHOCTH U TIOPHCTOCTH.
. Knaccuguxkanus oraeynopHsIx MaTepuaioB MO CHelHUalbHbIM IIPU3HAKAM.
. KJITP 1 TepMOCTOMKOCTH OrHEYIIOPHBIX MAaTEPUAIIOB.
. Kpurepun TepMOCTONKOCTH OTHEYIIOPHBIX MaTEPHAJIOB
. Temmepartypa Havana nedopmMannuy OrHEYIIOPHBIX MaTepPHAaJIOB.
7. llpenen NpPOYHOCTH OTHEYNOPHBIX MAaTEpPUAIOB Ha XOJOAY M IIPU TEMIEparype
DKCILTyaTaluu.

DNk WN —

3.2.3. Paznen 3. B3anmosjeiicTBie OrHeyIOpPOB € peareHTaMu

1. OOuue npruHIMIBEL B3aUMOJEHCTBHS OTHEYIIOPOB CO IIJIAKOBBIMH PACILIaBaMH.

2. BnusHue TteMmmepaTypbl M XMMHYECKOTO COCTaBa IIUIAKa Ha PAcTBOPUMOCTh B HEM
OTHEYTOPHBIX (as3.

3. TunnyHble NUIAKK CTAJENIaBUIBHOTO IPOU3BOJICTBA.

4. KanwuisipHast IpONUTKA HOPUCTBIX MATEPHAIIOB.

5. 3oH000pa3zoBaHMe MPU B3aUMOAECHCTBUM KOHBEPTEPHOrO IIJIaKa ¢ NEPUKIIa30yTiIepoIuc-
THIM OIHEYTIOPOM.

6. YcTOWYMBOCTH OIHEYNIOPOB B BaKyyMe.

7. BnusiHue 31eKTpUUecKoro moJjsi Ha B3auMO/IECTBUE OTHEYIIOPOB C peareHTaMHu.

3.2.4. Paznen 4. HoBble TEXHOJIOTMHM NPUMEHEHHUS U IKCILUIYaTAlMsA OTHEYNIOPOB B
OCHOBHBIX MeTAJLIypPru4ecKnx arperarax

1. dakropbl BO3JIEHCTBHA Ha OTHEYNOPHYK (YTEpPOBKY KHCIOPOJIHOTO KOHBEpTEpa B
IIPOLECCE DKCILTYaTallNH.

2. ®@akTopbl BO3/AECUCTBUS HA OTHEYNOPHYIO (QyTEPOBKY IYyroBOW CTaJlENIaBUIbHON NEYU B
IIPOLIECCE IKCILTyaTaLlUH.

3. ®akTopbl BO3ACHCTBHS Ha OrHEYHNOpPHYIO (YTEPOBKY CTaJepa3IMBOYHOIO KOBILIA B
IIPOLIECCE IKCILTyaTaLUH.

4. DKcrutyaTanusi MPOMEKYTOYHOT'O KOBIIIA ITPU HETIPEPHIBHOM JIUTHE 3aTOTOBOK.

3.2.5. Pazgea S. [loBbIIeHHe HAIEKHOCTH H CPOKOB JKCINIYaTAllMH KOHCTPYKIIHIA,
BBIINNOJTHCHHBIX OTHEYIIOPHBLIMMA MaTEpHaJIaMi U U31CTUAMUA

1. Bunbsl peMOHTa OTHEYTOPHOU (yTEPOBKM KUCIOPOIHOTO KOHBEPTEPA.

2. ®opMupOBaHHE MUIAKOBOIO TapHUCaka HA OTHEYNOPHOH (yTepoBKE KHCIOPOAHOIO
KOHBEpTepa.

3. BiusHuME XUMHMUYECKOro COCTaBa KOHBEPTEPHOIO IUIAKa Ha MUIAKOBYIO KOPPO3HIO
OTHEYIOPHOH (PyTepOBKH.

4. BausHue TEXHOJIOTMYECKUX MApAMETPOB IUIABKU HA IIJIAKOBYK) KOPPO3HUIO OTHEYIIOPHOM
(byTepoBKHU AyroBOM CTajeNIaBHUIbHON MeUH.
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4. OPTAHUBAIIMOHHO-NTEJAT'OI'MYECKHE YCJIOBUA

4.1. YueOHO-MeTOAUYECKOe o0ecriedeHne MPorpaMmbl

4.1.1. OcHoBHAas JqUTepaTypa:

1. Kamees, W.J[. XuMudeckass TEXHOJIOTHS OTHEYNOPOB: ydeOHoe mocobue/ M1.J]. Kamees,
K.K. Ctpenos, I1.C. Mambikun — M.: Uatepmer Unxxunupunr, 2007. — 752 c.

2. CyBopoB, C.A. HayuHble NPHHLIWIBI TEXHOJOTHMH OTHEYMOPOB: ydeOHOe mocobue/
C.A.Cygopos, B.B. Koznos — CII6.: U3x. , 2009. — 177 c.

3. CyBopoB, C.A. [Ilpomeccel pa3pymieHHs, ONTUMH3AIMSI CBOMCTB M  BBIOOD
BBICOKOTEMIIEPATYPHbIX HAHOCTPYKTYPUPOBAaHHBIX MarepuaiioB: yueOHoe mnocobue/C.A.CyBopos,
B.B.Ko3noB, H.B.ApOy3osa - CI16.:CII6I TU(TVY), 2013. — 133 c.

4. CyBopos, C.A. Tepmuyeckre Harpy’€HHUsi 1 TEPMOCTOUKOCTh BBICOKOTEMIIEPATYPHBIX
MmaTepuainoB: yaeonoe mocobue/C.A.CyBopoB, B.H. ®umes, H.B.Ap6y3osa - CI16.:CIIOI TU(TY),
2015.-40c.

5. Kamees, U./]. CoiicTBa 1 mpumeHenue oraeynopoB. CripaBounoe n3nanue/M.J1. Kameen
u 1p.- M.: Tenorexnuka, 2004. — 352c.

4.1.2. BciomorareJibHasi JInTeparypa:
6. Orueynopusie Marepuanbl. CTpykTypa, cBoicTBa, wucnbitanus: CnopaBounux/ U.

Amnenurreiis u ap.; Ilox pen. I'. Poyuka, X. Byrnay. — M.: Untepmer Unxunupunr, 2010. — 392 c.

7. CysopoB, C.A. PacuerHsle MeToAbl  ompenesneHuss  (a3oBoro  cocrtaBa
BBICOKOTEMIIEpaTypHBIX cucTeM: yuebHoe nocobue /C.A.CyBopoB, B.H. ®umes, B.B. Ko3zmnos -
CII6.:CIIeI' TU(TY), 2015. — 37 c.

8. CyBopoB, C.A. CranmapTHble METOJbI HCCIICIOBAHHUS OTHEYIIOPOB: ydeHOe mocobue/
C.A. CyBopos, T.M. Capaesa, U.A. Typkun u ap. - CI16.:CII6oI' TU(TY), 2008. — 76 c.

9. HayyHO-TeXHUYECKUI U IPOU3BOICTBEHHBIH KypHal «HoBbIe OrHEYIOpHI».

10. Hay4HO-TeXHMUYECKUI M MPOMU3BOJACTBEHHBIH >XypHal «OTrHEeymopsl M TEXHHYECKas
KEpaMUKa».

11. HayyHo-TeXHMUYECKUH M MPOU3BOACTBEHHbIN *)ypHas «HoBoCTH 4epHOUN MeTaltypruu
3a pyoekom»

4.2. MarepuajabHO-TeXHHYECKOe ofecrieyeHHne MPOrpaMmbl

HanmenoBaHue Bun HaumenoBanue o6opyaoBanus,
CIEeIMATU3UPOBAHHBIX 3aHATHI MPOTPaMMHOTO 00eCTIeUeHUS
ayTuTOpuil, KAOMHETOB,
naboparopuii
Ayautopus JIEKIIMHU Komnbrorep ¢ Bbixomom B HMHTepHer u B

nokanpHyto  cerb  CIIGI'TU(TY),  wmynbTu-
MEJUNHBIN IIPOEKTOP, DKPaH, JOCKA

Aynutopus [IPAKTUYECKUE Komnerorep ¢ Bbixomom B HMHTepHer u B
3aHATHS nokanbHyto cets CIIOITU(TY), mynpTumenuii-
HBII IPOEKTOP, SKPaH, TOCKa
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