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AKT COI'JTACOBAHUA
Ha METOJMYECKHE PEKOMEHIALNH 110 BBIITOJHEHUIO MTPAKTUYECKUX paboT 1o

I[IM 01.«IloaroroBka u BeA€HNE TEXHOIOTMUYECKUX MIPOLIECCOB IJIABKH, JIUThS U IPOU3BOCTBA
OTJIMBOK U3 YEPHBIX U LIBETHBIX METAIIJIOBY,
M/IK 01.04. «PanmoHanbHble peKUMbI TEXHOJIOTUUECKON JOKYMEHTAITUW
Juist crienuanbHOcTH 22.02.03 JIuteliHoe MPOU3BOICTBO YEPHBIX U LIBETHBIX METAJLIOB,
pa3paboTaHHbIX npenojaBaTeneM FOxHO-YpanbcKoro rocy1apcTBEHHOIO TEXHUUECKOTO
koiemka bensako E.C.

MCTOIII/IHGCKI/IG PEKOMCHAAIWU 110 BBIIIOJHCHUIO IMPAKTUYCCKUX pa60T COCTaBJICHBI B

cootrBeTcTBUU ¢ Tmporpammoil moayins I[IM 01 «lloaroroBka u BelleHHE TEXHOJOTMUECKHUX
MIPOLIECCOB IJIABKH, JINThSI U POU3BOJICTBA OTJIMBOK U3 YEPHBIX U IIBETHBIX METAJIOBY.
Mertouyeckre peKOMEHIANNN K MPAKTHIECKUM padoTaM UMEIOT €ANHYIO CTPYKTYPY: LEINH,
o01re MojaoKeHus, xoa pabotel, (opMy oT4deTa MO paboTe, CIPaBOYHBIC JAHHBIC, JUTEPATYPY.
Tematuka paboT pasHooOpa3Ha. Tembl pabOT ompeaeneHbl, UCXO0sd W3 JOTMKU u3ydeHus MJIK
01.04. «PannoHabHBIE PeKUMBI TEXHOJIOTHUECKON JOKYMEHTAIIMI U HAMIPABIICHBI HAa YTITyOIeHHe
TEOPETUYECKHUX 3HAHUH U (OPMUPOBAHUE YMEHUH POU3BOAUTH TEXHOIOTHUECKHUE PACUETHI.
Meroanueckiue pEeKOMEHJAIMKA TI0 BBIMOJHEHUIO TMpakThudeckux pador mo MJK 01.04.

«PanoHaJIbHBIE PEKUMBI TEXHOJIOTMYECKON TOKYMEHTAIlMU» COOTBETCTBYIOT mporpamme [IM 01

«IloaroroBka u BeAeHHE TEXHOJIOTHUECKUX MMpoHeCCOB IIaBKH, JINTh U IIPOU3BOACTBA OTINBOK U3

YCPHBIX U IBETHBIX METAJIJIOB» U MOT'YT HUCIIOJIb30BATHCA B O6paSOBaTeHBHOM mnmponecce.
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INOACHUTEJIBHASA 3AIINCKA

MeTtoanueckne peKOMEHAALMK 10 BBIMOJIHEHUIO MPAKTHUYECKUX pPadoT Mo
IIM 01 «IloaroroBka M BEJACHHE TEXHOJOTHMYECKHX MPOILIECCOB IUIABKH, JUThS U
IIPOM3BOJICTBA OTJIMBOK M3 YEpHBIX M [BETHbIX MertamwioBy, MJIK 01.04
«ParmoHanbHbIE PEKUMBI TEXHOJOTMYECKOM JOKYMEHTALMN», MPEIHA3HAYEHbI IS
oOyyaromuxcs mo crnenranbHocTH 22.02.03  JluTeliHOe NMPOM3BOJICTBO YEPHBIX U
IBETHBIX MeTaUIoB  (0a3oBasi moAroToBka). llpakThueckue 3aHSITHS SBISIOTCA
BXXHBIM JJIEMEHTOM MEXIUCLUUIUIMHAPHOIO Kypca. B mponecce BbInogHEHUs
IPAKTHUECKUX pabOT 0O0yyaroUIecs: CUCTEMAaTU3UPYIOT U 3aKPEIUISIIOT MOIyUYEHHbIE
TEOPETUYECKHE 3HAHUS, pPAa3BUBAIOT MHTEUIEKTyalbHbIE U MNPO(ecCHOHATBHBIC
yMeHuUsl, GOPMHUPYIOT 3JIEMEHThI KOMIETEHUUH Oy AyLINX CIEIHAIUCTOB.

Jlnst 3aKperuieHusl TeOPETHUYECKMX 3HAaHWM W NPUOOpETEeHHs HEO0OXOAMMBIX
npaktndyeckux yMenun nporpammoint I[IM 01  «IlogroroBka wu  BeneHue
TEXHOJIOTUYECKHUX MPOLECCOB IUIABKH, JIUThS U MPOU3BOJICTBA OTIMBOK M3 YEPHBIX U
LBETHBIX METAJIOB» MPEAYyCMATPUBAIOTCSA 5 mpakThuueckux 3aHsathil (12 vacos),
HaIpaBJIECHHBIX HA POPMUPOBAHUE 2IEMEHMO8 CLEOVIOUUX KOMNEMEHYUL:

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JE€SATEIBHOCTb, BBIOMpAaTh THUIIOBBIE
METOJbl M CIOCOOBI BBIMOJHEHUS TPOQPECCHOHANBHBIX 3a/ay, OLIEHHWBAaTh WX
3¢ PEKTUBHOCTH U KQaYECTBO.

OK 3 IIpuHuMaTh penieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTyalUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4 OcyuiecTBasTh MOUCK M HUCIOJIb30BaHUE MHGPOPMALMK, HEOOXOAUMOU
JUTst 3Q(PEKTUBHOTO BBIMOIHEHUS MPO(ECCUOHATBHBIX 33]1a4, MPOPECCUOHAIBHOIO U
JIMYHOCTHOT'O PA3BUTHH.

OK 5 MHcnonb3oBath HMH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTUU B
poecCHOHANTLHOM AESITEIEHOCTH.

OK 6 PaGorath B KOJJIGKTHBE H KoMmaHAe, H(MQPEKTHBHO O0OIIAThCA
C KOJIJIEraMH, pyKOBOACTBOM, MMOTPEOUTEIISIMHU.

OK9 OpuentupoBaTbcs B  YCIOBUSX YaCTOM CMEHBI  TEXHOJIOTUH



B NMPo(eCCUOHAIBHOM JIeSITEIIbHOCTH.
[IK 1.4. YcranaBiusaTth u OCYLIECTBIIATh  PALUMOHAIBHBIE  PEKUMBI
TEXHOJIOTUYECKUX ONEPAli U3rOTOBIICHUS OTJINUBOK.

JLP1 Ortpaxarb pPOCCUHCKYIO TpPaXAAHCKYK) HJICHTUYHOCTb, IATPUOTHU3M,
yBaX€HUE K CBOEMY Hapoy, YyBCTBA OTBETCTBEHHOCTH nepe PoauHom, ropaocty 3a
CBOM Kpau, cBow PoanHy, mpommioe u Hacrosiee MHOIOHAIlMOHAJIbHOIO Hapoja
Poccuu, yBaskeHHne rocyJapcTBEHHBIX CUMBOJIOB (rep0, diar, ruMH);

JLP4 Ortpaxats chHOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO
Ha Juajore KyJdbTyp, a TakKe pas3IMuHbIX (OpM OOIIECTBEHHOTO CO3HAHUSI,
OCO3HAHUE CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUPE;

JI.LP9 OrtpaxaTh TrOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCIIE
caM000pa30BaHUI0, HA TMPOTSKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOLIEHUE K
HEMPEPHIBHOMY O0pa30BaHUI0 KAaK YCJIOBHUIO YCHEIIHOM NpodecCUOHANbHOU U
OOIIIECTBEHHOU JEATEIIHHOCTH,

Onucanue Kaxaoi NpakTHYeCKo pabOThl COAEPKUT HOMED, HA3BaHUE U LETh
paboTsl, (GopMUpyeMble B TPOIECCE BBIMOJHEHUS pPAOOTHl 3HAHUS, YMEHUSA U
AJIEMEHTHl KOMIETEHIMH, TEOPETHYECKOe H3J0KEeHHEe HEeoOXOJUMOro MaTepualia
(mpy  HEOOXOAMMOCTH MPUMEPHl BHIIOJIHEHUS 3aJaHWil), BapUaHTHl 3aJaHUMH,
OIMCAHME AJITOPUTMA BBIIIOJHEHUS.

JUia  mony4yeHusl JAOINOJHUTENBbHOH, Oosnee mnoApoOHON uHGpOpMauu 110
OCHOBHBIM BOMpPOCaM y4eOHOW JAUCUHUIUIMHBI B KOHIIE METOJAMYECKUX PEKOMEH AU
IpUBEJICH NIepeueHb MHPOPMAIIMOHHBIX UCTOYHUKOB.

OT4eThl CTYAEHTOB MO MPAKTHYECKUM pPaboTaM JOJIKHBI COJAEPKAThb HOMED,
Ha3BaHUE W LeJb PaOOThl, BHIIOJHEHHBIE 3aJaHUS W UX PE3yJbTaTbl, OTBETHI Ha
KOHTPOJIbHBIE BOMPOCHI U BBIBOJIBI 110 MPOIEIaHHON padoTe.

OneHka OTIUYHO — CTAaBUTCS 33 MPABUIIBHO BBIOJIHEHHYIO PabOTy C BEPHBIMU
OTBETAMH Ha BOIPOCHI I10 OTUYETY.

O1eHKa XOpOUIO — CTABUTCA 3@ IPAaBUIILHO BBIIIOJIHEHHYIO paboTy 6€3 OTBETOB

Ha BOIIPOCHKI MO OTYETY.



OreHka yIOBIETBOPUTEIBHO — CTaBUTCA 3a pPabOTy C HEOOIbIIMMHU
HETOYHOCTSIMU 1 O€3 OTBETOB Ha BOMPOCHI 110 OTUETY.

OrneHka HEYJOBIETBOPHUTEILHO CTABUTCS B ClIydae OTCYTCTBUS OTYeTa IO
pabore.

TUTYJIBHBIN JIUCT JOJKEH OBITH O(OPMIIEH B COOTBETCTBUU C MPUIIOKEHHUEM 1.



INEPEYEHD JJABOPATOPHBIX U ITPAKTHYECKHUX PABOT

Ne Tembl HaumeHnoBanue padoThl Oo0bem
(uaca)
IIpakTHuyeckue padoThI
Tema 4.3 | CocraBieHne  aaroputT™Ma  TEXHOJOTMYECKOrO  Ipoliecca 2
U3rOTOBJICHUS (hopM
CocraBneHust 5CKU30B JINTSHHON (hOPMBI IS 33 IaHHON OTJIMBKU 2
Temad4.4 | CocraBneHHs CXEMbI POLIECCA IIABKU YYTyHA 2
Tema 4.6 | CocraBieHne alropuTma IJIaBKU ATFOMUHUEBBIX CIJIABOB 2
Tema 4.8 | OnpeneneHue CBOOOJHONW WM 3aTPYyJHEHHOW YyCaJKU CILIaBa 4

JJIA U3T'OTOBJICHUA OTJIINBOK




ITPAKTUYECKAS PABOTA Nel

Tema: CocraBiieHue ajropuTMa TEXHOJOTHYECKOTO IMPOIEcca W3TOTOBJICHMUS
bopm

Lleab padoThi: HAYYUTHCS COCTABIATH AIITOPUTM TEXHOJOTHYECKOIO Mpoliecca
U3TOTOBJIEHUS (GOpM

3HAHMA (aKTyaJIu3aIus):

- IPOIECC TIOCIEOBATEIBHOCTA U3TOTOBIEHUS (POpM;

- CI0CO0BI YIUIOTHEHUS (opMm;

yMeHHsI:

- BbIOMpaTh (H)OPMOBOUYHOE OOOPYAOBAHUE U OCHACTKY

Xon paboThl
1. 3anonuuts rpadsr Ne 3,4,5 B Tabnuiie 1
2. OTBETUTH Ha KOHTPOJIBbHBIE BOIIPOCHI
3. OdopmuTh OTYET

Tabnuna 1. — [Ipoueccr! yrmoTHeHUST (HOPMBI

Ne Cxemsbl Tiporiecca YIIoTHeHHS (pOopMbI Oneparuun O6opynoBanue | TexHonormyeckas
n\ HM3TrOTOBJICHUS OCHACTKa

n (hopMBI

1 2 3 4 5
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KOHTpOnBHBIE BOIIPOCHI:

1. Kakue cnocoObl yruioTHeHHs (pOpMBI Bbl 3HA€T€ KPOME MPEICTABICHHBIX B
tabnuue 1?
2. MoxHo 5 ucnosibzoBaTh X TC pu yIIJIOTHEHUH BCTPSIXUBAHUEM U TIOYEMY?




ITPAKTHYECKAS PABOTA Ne 2

3HAHMS (aKTyaJIu3aIus):

- IPUHIUIIBI KOHCTPYHUPOBAHUA JINTHUKOBOM CHCTCMBI,

YMEHHUS:

= 4UUTaTb YCPTCK ACTAIN,

= BBIIIOJIHATH 9CKH3bI 110 3aJAHHOMY YCPTCIKY

Xon paboThl

1. HauepTuth 3cKu3 aeranu

2.YCTaHOBUTDH JTUTHUKOBYIO CUCTEMY U IPUOBLITU

3.3anoauuTh rpadeiNe3 4,5 B Tabnuie2

Tema: CocraBiieHHE 3CKU30B JIUTEHHON (DOPMBI 15 3aJaHHON OTIMBKH

Leab padoThl: HAYYUTHCS BBIMOIHATH ICKU3BI TUTEHHONU (POPMBI

Tabnumna 2. - DCKU3bl JUTCHHOU GOPMBI JJIs 3aIaHHOM OTJIUBKHU

No UYeprex neranu OCKU3bI
BapHaHT HYDKHSAS BEPXHSS tdhopma B
a nonydhopma | momydopma cbope
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4.0TBETUTH HAa KOHTPOJbHBIE BOIIPOCHI
5.0bopMuUTh OTYET

KoHTpOJIBHBIE BOMPOCHI:
1.Yto Takoe omoka?
2.Ha3oBuTe 3j1eMEHTHI JUTHUKOBOU CUCTEMBI?

3. Kak mexay co0oil 3aKpemisioT BEpXHIOK U HIDKHIO Moy (hopMy U 3aueM?

IMPAKTUYECKAS PABOTA Ne3
Tema: CocraBiieHue CXeMBbI IpoLiecca IUIABKU YyTyHa

Heab padoThI: HAYYUTHCS COCTABIISATH CXEMBI IUIABKU YyT'yHa, BHIOMPATH
IJTABWIBHBINA arperar Ui IUIAaBKU YyTYHA, Pa3JIMBOYHBIC KOBIIM IS PA3JIMBKU
YyryHa, ONpeaessTh BUJ (PyTEpOBKU

3HAHMA (aKTyaJIu3aus):

- TpoLecC MJIaBKU YyTyHa;

- TeMImeparypy IUIaBJICHUS YyTYHA,

- TeMIepaTypy pas3IuBKU YyTyHA B (POPMBI
YMeHHS:
- COCTaBJISATh TEXHOJIOTUYECKYIO CXEMY TUIABKHU YyTyHa

Teopernuecknii MaTepua

B kadecTtBe TOIUIMBAa HCMONB3YIOT KOKC. Ho, mMOMHUMO 3TOrO, IOMyCTHMO
WCIOJIb30BAaHUE Ma3yTa, YTOJbHOW MBUIM U MPUPOHOTO, & TAKKE KOKCOBOTO Ta3o0B.
Tem He MeHee MPAaKTHYECKH BCET/Ia B KAa4eCTBE OCHOBHOTO TOPIOYETO MPUMEHSIOT
UMEHHO KOKC. DTO BEIIECTBO, KOTOpOE 00pa3yeTcs MpH yIAJICHUH JETYUHUX Ta30B U3
yruist ipu temreparype oT 900 no 1 200 rpamycoB. Ceronsst 3T0 €IMHCTBEHHBINA BHU]T
TBEPJOTO TOIUIMBA, KOTOPBIH COXpaHSET CBOIO HWCXOAHYIO (OpMy BO BpeMs
JBIDKEHUS OT KOJIOIIHHWKA K TOPHY. B mpuHIMIE, K 3TOMY MaTepualy BBIIBUTAIOTCS
KECTKHE TpeOOBaHUS, KOTOPhIC KACAIOTCS MEXaHWYCCKON MPOYHOCTH U JKECTKOCTH,
YTO HYXHO /I BOCHIPUATUS OOJBIIMX HArPY30K B HUKHEH 4acTH JOMEHHOM IeyHu.
Kpaitne BaxkHO BbIIEpKUBATH (pakiuio Kokca. CIUIIKOM MEJTKHE YaCTUIIbI
CIOCOOCTBYIOT Ta30MPOHUIIAEMOCTH IHIMXTHI, & CIUIIKOM OOJIbIINE Pa3pylIaAlOTCa U
oOpazyroT Menkyro  ¢paknuro. IlomumMo 3TOro, HeoOXO0aAMMO  COOMIOJATH
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ONPENENCHHbIA MPOLEHT BIAXXHOCTH, YTO HYXKHO ISl MOAAECPKAHUS TEILIOBOIO
pexuma. Pynel nns mnaBku B 3eMHON KOpe JOBOJBHO MHOTO JK€Jie3a, OJHAKO B
YUCTOM BHUJIE€ OHO HE BCTPEYAETCS, €ro BCErja J0OBIBAIOT C TOPHBIMHU MOPOJAaMU B
BUJIE PA3JIUYHBIX COEAMHEHUU. JKele3HOW pyaod MOXKHO Has3blBaThb TOJIBKO T€
MOPObI, U3 KOTOPBIX C IKOHOMHYECKOW TOUKH 3PEHUS BBHITOJHO JOOBIBATH JKEIE30
MOCPEJICTBOM IUTABJICHHSI B TeYd. B Tpupoje CymiecTBYIOT OoraThie U O€IHBIC
JKene3Hble pyabl. Ecim  roBOpUTh € TOYKM 3pEHUS  METaJLUTypruuecKoil
MPOMBIILJIEHHOCTH, TO B PYJA€ €CTh Psii MOJIE3HBIX J00AaBOK, KOTOPhIE HEOOXOIUMBbI
MpU MOJIYYEHUU YyTyHA, — 3TO XPOM, HUKEJb, MapraHel] u apyrue. ECTb u BpeaHbIe
BKIIIOUEeHMS: cepa, ¢ochop, menp u T.n. Kpome Toro, xenesHas pyaa MONKET
JIETUTHCS Ha HECKOJIBKO TPYIIN B 3aBUCUMOCTH OT MUHEpaJia: KPACHBIN JKENE3HSIK —
70% xenesza, 30% kucmopoaa; MarHUTHBIM Kene3Hak — 72,4% xenesa, 27,6%
KHCJIOpOa; OyphIi sxene3HsaK — 10 60% xkere3a; mImaToBbli kene3Hsk — 110 48,3 %
xenes3a. JlormuHo ObUIO OBl clienaTh BBIBOJ, YTO JOMEHHOE MPOU3BOJCTBO UyTryHa
JIOJDKHO TIpeycMaTpuBaTh MCIIOJIb30BaHUE pyAbl U3 BTOpou rpynnbsl. Ho camoi
pacrpoCTpaHEHHOM SIBJISIETCSI TIEpPBasi, IOATOMY €€ yallle U IpuMeHstoT. [loaroroska
pyZbl K 1iaBke Henb3st HOOBITh XKeNe3HYI0 pyAy M3 3€MIId U TYT K€ 3a0pOCHUTH €€ B
3arpy304HOE€ YCTPOWCTBO JOMEHHOM Tmeun. CHavama HEOOXOIUMO HECKOJIBKO
YIYUYIIUTh TEXHUKO-3KOHOMUYECKHUE MOKA3aTeNIM, YTO MO3BOJUT UCIOIb30BaTh IJIS
MOJIyYEHUsS] YyTryHa OTHOCHUTENBHO O€IHBbIE pPy/Abl, KOTOPHIX B 3EMHOH KOpE
3HauuTeNbHO OoJbiie. K mpumepy, yBenuueHue xeie3a B pyle Bcero Ha 1%
IIPUBOJUT K DKOHOMHMH KOKca Ha 2% W K yBeJIW4YeHHI0 npousBoaurenbHoctu [I1 Ha
2,5%. Ha mnepBom »stame pyna apobutrcs Ha ¢pakiuu, a Jajblie MPOXOJUT
rpoxouenue. IlociaegHee MepornpuaThe HEOOXOIUMO ISl pa3ACNICHHs IKEJIe3HOU
pyAsl 1O KPYHNHOCTH. Jlanplie UAET yCpEeOHEHHE, TA€ BBIPABHUBACTCS XUMHUYECKHIA
coctaB. OMH U3 CaMbIX BaXXHBIX U CIOXKHBIX 3TanoB — oboramenue. CyTh mpoiiecca
3aKJII0YAeTCsl B YAAJIEHUU MYCTHIX IMOPOJ C LENbI0 YBEJIUUYEHUS CONECPKAHUS B Pyl
xene3a. OObIYHO oOoTaleHne MPOXOJUT B JBa JTama. 3aKIIOYUTEIbHBIM 3TAaoM
ABJISIETCS. OKYCKOBAaHHWE, KOTOPOE HYXKHO JUJIsl YJYYIICHUS MPOTEKaHUs IUIaBKU B
JIOMEHHOM mne4yd. TexHosorusi mpou3BojACTBa JIOMEHHBIM Tmpoliecc — 3TO
COBOKYIMMTHOCTh MEXAaHMUYECKHX, (PU3NYECKUX U XUMHUKO-(DU3UYECKUX IMPOIIECCOB,
KOTOpbIE IpoTeKatoT B (pyHkronupyrouieit JAI1. 3arpyxaempie Qurochl, pyibl U KOKC
B IIpollecce IUIaBKU TmpeBpamaoTcss B uyryH. C TOUKM 3peHUs XUMHUHU, 3TO
OKHUCJIMTEIBbHO-BOCCTAHOBUTENbHBIM ~ mpouecc. [lo  cytm, W3  OKCHIOB
BOCCTAHABJIMBACTCS KEJIE€30, & BOCCTAHOBUTENM OKHUCIAOTCS. Ho mpouecc npuHsATO
Ha3bIBaTh BOCCTAHOBUTEIBHBIM, TaK KaK KOHEYHas IIeJIb — IMIOJYyYUTh METaJll.
OCHOBHBIM arperaToM jisi peajiu3alldy Mpolecca MIaBKU CIYXHUT Nedb (IIaxTHas).
Kpaiine BaxkHO 0OecrieunTh BCTPEUHOE JBMKEHUE HIUXTOBBIX MATEPHUAJIOB, a TAKKE
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X B3aMMOJICHCTBUME C Ta3amMH, KOTOpbIe O0Opa3yloTcsi BO Bpems IUIaBku. Jlis
YIY4YLIEHUs MPOLecca TOPEHUsI UCIOJIb3YETCsl JAOMOJHUTENIbHAS MoJavya KUCIOopoaa,
IIPUPOIHOTO r'a3a U BOASHOIO I1apa, YTO B COBOKYITHOCTH Ha3bIBaeTcs NyTheM.Eie o
JOMEHHOM npornecce Koke, NOCTyNmarmImMid HENOCPEACTBEHHO B TOPH, HMEET
temriepatypy nopsaka 1 500 rpamycoB. B pesynbTate B 30HE ropeHmsi oOpasyercs
cMech ra3oB temneparypoi 2 000 rpagycoB. OH MOJHMMAETCS B BEPX JTOMEHHOMU
NE€YM U HarpeBaeT OIyCKaroluecs K ropHy Marepuaisl. [Ipu sTom Temneparypa rasa
HECKOJIBKO TNoHMXkaercs, npuMmepHo 1o 1700-1600 rpamycos. Illuxrta rpysurcs B
KOJOIIHUK mopuuoHHO. Pacnpoctpanenune B [II mpoucxomut ciosimu. OOBIYHO
3arpy»KarT OAHY MOpLHIO B 5 MUHYT. llepepbIB HYKEH JUIsl OCBOOOXKIEHUS MECTa B
KojomHuke. HayrneposxuBanue MpoXoJUT €1le B TBEPJIOM COCTOSIHUU kKeje3a, oclie
temneparypa mnagaer no 1 100 rpamycoB. B a3tOoT mepuon 3akaHUMBaeTCs
BOCCTAaHOBJICHHE JK€Jie3a U HAUYMHAETCSA OKHCIIEHHE KpeMHHMs, Mapranua u ¢ocdopa.
B pe3ynbrare Mbl UMEEM HAYTIIEPOKEHHOE JKEIE30, KOTOPOE COAEpPKUT He Ooiiee 4%
yraepoga. OHO IIaBUTCSA M CTEKaeT B TOpH. Tyza ke nmomnajaeT v IUIaK, HO TaK Kak
YACIBHBIE MAacChl MaTEpHUAJIOB pPAa3JIMYHBIE, TO OHU HE COENMHSIOTCA. Yepes
YYT'YHHYIO JIETKY BBIITYCKAIOT YyT'yH, a Ye€pe3 LUIAKOBBIE JIETKH — IU1aK. B npuHnumne,
3TO M BCS TEXHOJIOTMS TPOU3BOJCTBA, ONMKMCAHHAs BKparue. Ceiiyac pacCMOTPUM €11e
OJIMH WHTEpeCcHbId Bompoc. OCHOBHBIE Mapku 4yryHa. UyryH — cIUlaB »eie3a ¢
yriepoaoM. CojepkaHue MOCIEIHEr0 3JIEeMEHTa He JOKHO ObITh MeHblle 2,14%.
[TomumMoO 3TOr0, MPUCYTCTBYIOT M APYIHE AJIEMEHTHI, TAKHME KaK KpeMHH, docdop,
cepa u Ap. YTiaepoa oObIYHO HAXOAUTCS WIM B CBSI3aHHOM COCTOSTHUU (IIEMEHTHT),
WIK ke B cBOOOAHOM (rpaduTt). UyryH MOXKHO THOJEIUTh Ha CIEAYIOIIHE BHJIbL:
Jlutelinblii — wumeeT MapkupoBky JI1-JI6 u JIP1-JIP7.IlepenenbHblii 4yryH —
mapkupyercs kak [11 u [12. Ecnu mMarepuan npenHasHavyaeTcss I OTJIIMBOK, TO 3TO
[IJI1 u IJI2. Mertann ¢ OonbimiuMm copaepkanueM ¢ochopa oOo3HaUaeTcsl Kak
[ID1,I1D2, [1D3. [ToMrMO 3TOTO, ECTh U BEHICOKOKAYECTBEHHBIN MEPENEIbHBIA YyTyH
— I1BK1, IIBK2 u IIBK3.Cepsrit — CH10, CH15, CH20,CY25, CU30 n CY35.KoBkuii
gyyryn — KY30-6, UK45-7,KU65-3 u np. Eciu mocne OykB cTodtr mudpsl, TO OHU
0003HAYal0T BPEMEHHOE YyCHJIUE Ha pa3pbiB. JlernpoBaHHBIN YyryH, HWMEIOLIUN
CHelMaIbHbIe CBOWCTBA, 0003HayaeTcst OyKBoU «Y»; AHTH(PPUKIIMOHHBINA (CEephIi) —
AUYC. MOXXHO TOBOPUTH O TOM, YTO JHOOON BUJI UyryHa MMEET CBOE JajbHEiIee
HazHaueHue. K npumepy, nepenenbHbId UCHOAB3YETCS IS MEPEeIKU B CTalb U JUIS
IIPOU3BOJICTBA OTIMBOK. B 310 ke Bpemsa mapku [1JI1 u I1JI2 oTnipaBsiTcs B TMTEHHBIN
uex, a [11 u I12 OyayT rucnosib30BaHbl B CTAJICTIaBUIILHOM TIPOU3BO/ICTBE.

XoJa paboThl
1.CocTaBuTh cXeMy mpoliecca MIaBKh 4YyryHa CMOTPETh CXeMbl 1,2
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2.0TBETUTH HA TCOPCTUUCCKHNC BOIIPOCHI

3.0dbopMuTh OTYET

ChIpble MaTepHabl

[Tpumepst oopMICHHS CXEMBI

OTanel IOATOTOBKH

"1 pynasl k 11aBKe

UYro 3arpyxatoT B

1 noMeHHYIO neub

[Ipouecc

1 npoucxoagmumii

TIATT TTITanTAa

Temmneparypa B 30He
ropeHust

4

Temmneparypa B 30H€
ropHa

!

CnuB MeTajU1a U3

meau

P

Cxema 1- IIpornecc miiaBku 4yryHa

KomnoneHTsl Bri6op dyTepoBKa Temneparypa
LIUXTHI IJIaBUJIBHOTO [JIaBUJIBHOT TIJTaBJICHUS
[Ipoueccol
— ) Temnepatypa Br16op
MIPOUCXOIAIINE TIPH )
BBIMTyCKA YyT'YHA U3 KOBIIIA IS
IJIaBKE
A
Temmepatypa

3aJIMBKY YyTyHa
B (hopMBI

Cxema 2 -Ilporecc miaBku 4yryHa BO BTOPUYHOM IIPOU3BOJICTBE

KoHTpOJIBHBIE BOMPOCHI:

1. Kak nojsiy4yuTh KOBKUM 4yryH?
2. B kakux rneyax MOXHO IJIABUTh YyTyH?

3. Kakue BUIbI YYyTYHOB BbI 3HAETE?
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ITPAKTUYECKAS PABOTA Ne4
Tema: CocraBiieHUE aNropuTMa IJIABKU aJTIOMUHHUEBBIX CIIJIABOB
Lenab padoThl: HAYYUTHCS COCTABIATH aJTOPUTM IUIABKU aTFOMUHHUEBBIX CIUIABOB

3HAHMA (aKTyaJIn3alus):
- aJTrOpPUTM IUIaBKU aJIIOMUHUEBBIX CILIABOB
yMeHHS:
- pacCUUTHIBATH LIUXTY
- ONpPEAEINSTh MPOIOIKUTENBHOCTD IIIaBKU
Xoa padoTbl

1. CoctaButh aniroputm 1iaBku AJI20
2.0¢popMUTH OTHET
[Ipumep
Anroput™ muiaBku cruiasa AJI2.

CrnaB AJI2 MOXHO M3rOTOBUTH M3 UYIIKOBBIX CHIIYMHHOB. B cirydae oTcyTcTBUS
CUJIYMHHOB B KQ4E€CTBE IINXTOBBIX MAaTEPUAIIOB MOKHO HCIIOJIb30BaTh YyIIKOBBIN
QTFOMUHUN U KPEMHUM.

[IpuroToBienue criaBa MPOUCXOAUT CISTYIOIINM 00pa3oMm:
1 .pacmiaBisItOT YyIIKOBBIN aTFOMHUHUN U HArpeBaroT ero 1o temmneparypsl 850° C.

2.B nozorpeTsiil amtoMUHUI 100aBISI0T HEOOJBIIMMHU MOPLMUSIMU KPEMHUH,
KOTOPBIN TIepe]l BBEICHUEM B AJIIOMUHUN 3aBEPTHIBAIOT B AIFOMUHUEBYIO (DONBTY AJIs
TOT'0, YTOOBI OH HE MOKPBUICS OKHUCHIO aJTFOMUHUS, 3aTPyAHSIOIIEH PACTBOPEHHE
KpEMHHUS.

3.I1ocne noaHOro pacTBOPEHUS BCEr0 KPEMHHUS CIJIaB paUHUPYIOT U NOJIBEPratoT
MOJAU(PUIIUPOBAHHUIO.

INPAKTHYECKAS PABOTA NeS

Tema: Onpenenenue cBOOOAHON WK 3aTPYAHEHHON YCaJKU CIUIaBa JUIs
U3TOTOBJICHUS OTJIMBOK
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He.]'lb paﬁoTbI: HAaYYUTLHCA ONIPCACIIATh BUJ YCAAKH U CIIOCOOBI X YCTpaHCHUA

3HAHUSA (aKTyaJIu3aIus):
- BUJBI YCAJOYHBIX TOPOKOB
YMEHHUS:
- OmpeneNsITh BHUABI 3aTPYJHEHHONW WIM CBOOOJHOW yCaaKH TIO
KOHCTPYKITUH OTIUBKHU

- ONpeneNsITh CIOCOOBl YCTPAaHEHUS 3aTPYAHEHHOMN YCaIKu

Teopernuecknil MaTeprua

CBobOomHass ycajgka MeTaula - YMEHBIICHUE JIMHEWHBIX  pa3MepoB
OXJIQK/IAIOIIEICS B TBEPJIOM COCTOSIHUM OTJIMBKU MPU OTCYTCTBUU MEXAHUYECKOTO U
TEPMUUYECKOTO TOPMOKEHUN ycaaku. Uem Onvke BeTUYMHA IEHUCTBUTEIBHON yCaaKU
K BeJIMYMHE CBOOOTHOM yCaJK/ METajlIa, TEM BBIIIE KAYECTBO OTJIMBKA

3aTpyAHEHHas ycaJka MeTajyla - YMEHBIICHUE JIMHEHMHBIX pa3MepoB
OXJIQXKIAIOIIECHCS OTJIMBKU B TBEPAOM COCTOSIHUM MPU HAIUYMH MEXAHUUYECKOTO U
(WIM) TEPMHUECKOTO TOpPMOXEHUs ycaaku. Jlis  OOJbIIMHCTBA  OTJIMBOK

3aTpyJHEHHAs ycaJiKa MeTaJljia SIBJISICTCS JJOMUHUPYIOIIEH.

Xoxa padoTbI

1.BeImosiHUTE 3cKM3 AeTanu (Tabnauia 3)

2.ITo »cku3zy pAeTalv OMNpEeACUTh BEPOSITHOCTH OOpa3oBaHUsT CBOOOJHOW U
3aTPYJAHEHHOW yCaJKU

3.Iloka3zaTh Ha 3CKU3€ 00JIaCTh BEPOSATHOrO 00Opa30BaHus 3aTPyAHEHHOU yCaaKu

4.1TpeaJioKUTh MEPOINPHUATHS IO YCTPAHEHUIO WJIM YMEHBIIECHUIO 3aTPyJHEHHOU
yCaJIKu

5.0TBETUTh HA KOHTPOJIbHBIE BOIIPOCHI
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6.0dopMHUTh OTUET

Tabnuna 3 - OnpeneneHue BUaa yCajaku
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[Mponomkenue Tadauis 3
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KOHTpOJIBHBIG BOIIPOCHI:

1.Kakue nedextsl BbI3BaHHBIC YCAJ0YHBIMU MPOIIECCAMU B OTIMBKaX BbI 3HAaeTE?
2.Uto ycTaHaBIMBAaIOT Ha MAaCCHUBHBIE YacTH OTJIHUBKHA YTOOBI HCKJIIOYHTH

oOpa3oBaHue ycaaku?
3.Uto Takoe JMHEHAsA ycaaka?

4. Kakoul u3 Kene30yIJIEpOAUCTHIX CIUIABOB MEHBIIE IOABEPKEH YCaAKe IIpU

3aTBEPICBAHUU ]
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Ipunooswcenue b
Tpebosanusa K codeprcanuro u opopmaenuio omuema

OTtuet noywkeH ObITh 0hopMIleH Ha JucTe popmara A4, mpudt
TimesNewRoman, kernp 14, mexxcTpounbiii mHTEpBa 1,5.
CtpyKTypa oT4eTa A0JKHA COAEPKATh:

- TeMy npakTu4eckoil paboThl (Ha3BaHHE).

- Henp mpakTuyeckoil paboThl.

- XoJ1 paboThl.

- BeiBo 1.

- OTBeTHl HA KOHTPOJIbHBIE BOMPOCHI.
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