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1. MNOACHUTEJIbHAS 3AITHCKA

[lenb BCTYNHTENBHOTO MCIBITAHHUS — OINpPENETICHHE BO3MOMHOCTH IOCTYIAKOIIETO
OCBaUBaTh OCHOBHEIE IIpodeccuoHanbHble 00pa3oBaTeNbHEIEC IIPOrpaMMEI BEICIIIEr0 00pa30BaHus
(OIIOII BO) B mpenenax o6pazoarenbubix crangapros BO HUTY MUCHUC o nampaBieHuio
22.04.02 Meramnyprusi, oOpasoBaTenbHas —IporpamMa  «JIorucTHka M 3KOJAM3AMH
HHYCTPHATBHBIX TEXHOJIOTHH,

BerynurensHoe — ucnbltanue 1o HampaBnenuto  «Jlormetuka M 9KoaM3aiiH
HHYCTPHAIBHBIX TEXHOJIOTHI» IPOBOJUTCS B BHJIE ITHCEMEHHOTO 3K3aMeHa.

[TpoIoIKHTENBHOCT BCTYIIHTEIBHOTO HCIIBITAHHUS cocTaBisieT 2 yaca (120 MEHYT).

OK3aMeHallMOHHBIH OmteT copepkut 10 3amaHuii.

CucreMa OIeHUBAHHS ITHCBMEHHOTO BCTYITHTEIHHOTO UCITBITAHHS:

1 Bompoc - 10 Gaos;

2 Bompoc - 10 dannos;

3 Bompoc - 10 6annos;

4 Bompoc - 10 6annos;

5 Bompoc - 5 6amioB;

6 Bompoc - 5 6aIoR;

7 Bornpoc - 10 bamios;

8 Bompoc - 10 6annos;

9 Bonpoc - 15 Gamios;

10 Bompoc - 15 6amnos;

B ciry4yae npaBHJIBHOTO ¥ IIOJTHOTO OTBETA [IOCTYHAIOLIMH MMOIyYaeT KOJHYECTBO OalIOB,
COOTBETCTBYIOIIEE HOMEPY BOIIPOCA, IIPHU HEMOJHOM OTBETE HIJIH IPH HATHYHH OIIMOOK UJIEHBI
9K3aMEHAI[MOHHOM KOMMCCHM BBICTABISIFOT KOJWYECTBO Oa/IOB NPONOPIHOHAIBHO YACTH
[IPABHJIEHOTO BBIMIOJIHEHHUS 3aIaHH.

Pe3ynpraTel BCTyNUTENBHBIX HCIILITAHU oLleHHBatoTcs 1o 100-0amipHoi mkae.

MuHumanpHellf  TpoxoAHOM  Oain, IMOATBEp:KJAIOIIMH  YCNEIIHOE INPOXOXKIECHHE
BCTYMUTEIBHBIX HCTIBITAHUH, cocTaniseT 40.

[lepevyeHb NpHHALIEIKHOCTEH, KOTOpPBIE IIOCTYNAIOIIMA HMEET IpaBO IPHHECTH B
ayJUTOPHUIO BO BpeMsI IPOBEICHHSI BCTYIIHTEIILHOTO HCIILITAHUS: PYyUKa, THINYINAs YepPHBIMH HITH
CHHMMHM Y€PHUJIAMHU, IPOCTOH KapaHIall, JaCTHK, HETIPOrpaMMHUPYEMBIH KalbKyJIsITop.



YACTHh 1. METAJUIYPIHA YEPHBIX META/I/IOB

Pazoen 1. Odwue 60npocst npou3eo0cmea uepHvixX Memannos u cniagos /la, 10/

VicTopus W ponb METAlypriH B Pa3BHUTHM LuBHiIM3aluu. COBpEMEHHOE COCTOSHHE M MYTH
pasBUTHS METAJUTyPTHYECKOTO IPOM3BOJCTBA. TEeXHOJOrHYecKas CXeMa COBPEMEHHOIO
METAJUTypriudecKoro NpeanpusaTHs ¢ OIHBIM TEXHOIOTHYECCKHM LIHKIIOM.

Pazoen 2. ITodzomoexa pyd k naagke u npouzeoocneo uyzyna /la, 16/

2.1. CpIpble MaTepHabl, IPUMEHsEMbIE IIPH TPOM3BO/JCTBE YEPHBIX META/IOB. JKene3Hble pybL:
onpejecHie, KnaccH(puKalus, OLeHKa KauecTBa.

2.2, IToaroToBKa »*KeJNe3HbIX Py K IOMEHHOH T1aBKe. ATJIOMEpalHs.

2.3. [po¢uns gomenHoi neun. OCHOBHOE M BCIOMOraTenbHoe 000pya0BaHHE.

2.4. JlomeHnbli npouece. Boccranosnenue okcu1oB B 1oMeHHON neuu. O6pazoBanue 4yryHa u
1LUIAKA.

Pazoen 3. Ilpouszsoocmeo cmanu /la, 20, 30/

3.1. Knaccudpukauus crameidl. Biushue coctaBa Ha KadectBOo crand. CyniHOCTB
CTaNETIaBHIBHOTO Mpou3BoAcTBa. Crioco0bl NIPON3BOACTBA CTAIIH.

3.2. OcHoBHBIE pEaKUWH CTalerumaBuibHoro mpousBoicTea. Llnakoo6pasoranue. Cocra u
CBOMCTBA CTAJICIIABUIBHBIX 1ITAaKOB U MX POJIb B TEXHOJOIHYECKOM IPOLIECCE.

3.3, Marepuansl, UCHONB3yeMble IIPH TpPOM3BOACTBE CTAIM: CTPYKTypa H COCTaB
META/UIOLIKXTEl, HCTOYHHKH KHCJIOpOJd, LUIakooOpasylolmue Martepuansl. TpeGoBanusa Kk
LIMXTOBLIM MaTepuallaM U TeXHOJOTHH, HCIIOJIb3YEMBIE JUIA MOATOTOBKH HX K ILIABKE.

3.4. KonseprepHoe npou3soacreo cranu. OOuiee ycTpoHCTBO OCHOBHOrO 00OpyHOBaHMS.
HopmaTuBHBII LMK KOHBEPTEPHOM TUIABKH,

3.5. MapreHoBckoe Npou3BOACTBO cTand. Cxema paboTel M yCTPOHCTBO OCHOBHEIX 3JIEMEHTOB
MapTeHOBCKOH reun. Cxema paboTsl M 0COOEHHOCTH TEXHOJIOTHH BBIIUIABKH CTAlIM.

3.6. DIeKTpoCTAICINIABIILHOE POU3BOICTBO. KilaccupHKanus crocoboB NpoM3BOJICTBA CTaIH
C HCMO/b30BAHUEM JJIEKTPHUYCCKOH 3HEPTHH. Y CTPOHCTBO JYTrOBbLIX 2J1EKTPOIEYEH.

3.7. MeTo/ibl BBHIJIABKH CTajly B OCHOBHOIl AyroBoii anextponeuyu. Ilepemias jierupoBaHHbIX
OTXO0J0B B AyroBo# neur. OCHOBHEIE NEPHO/bI IJIABKH, X 3aa4H.

3.8. Bueneunas oGpabotka ctanu. Llemu u mertoasl oOpaboTku. PackucieHnue u JerupoBaHHe
crand B koBuie. CriocoObl OTCEYKH LUIAaKa M0 XOAY BBINYCKa MeTajla M3 CTajleINIaBHIBHOIO
arperata. [IpuMeHeHHe HEHTPaIbHBIX ra30B /Ul 00paboTKH JKHIKOH CTalH B KOBILE,

3.9. Jecynbdypauus CTamd ¢ MCHOJNL30BAHHEM CHHTETHUCCKHX IIUIAKOB, TBEPIBIX H
nopoukooOpa3HbIx cmeceil. Biusuue 06paboTki Ha Ka4ecTBO TOTOBOIO MeTallIa.

3.10. BakyymupoBaHue >HAKOIl CTald B KOBIIE: cnocoObl M TEXHOJIOTHMH, NPUMEHSIEMOE
obopymoBaHue. BiusHHE BakyyMHpOBaHMA Ha KayeCcTBO roToBoro Mertauna. KomruiekcHast
00paboTka *KHAKOH CTalH B KOBLIE,

3.11. HenpepblBHble CcTaleIIaBHIbHBIE IPOLECCHI: BAPMAHTBI TEXHOJIOTHYECKHX CXEM H
npuMenaeMoro obopynosanus. CoBpeMEHHOE COCTOAHUE U NMEPCIEKTHBEI Pa3BHTHIL.

Pazoen 4. IMonyuenue cnumros u 1umeix 3a20MmoeoK 4epusix memannos /la/

4.1. Obopynosanue uisi pasiuBky crand. Crnocobsl paznueku cTand. CpaBHEHHE [I0Ka3aTesei
Pa3TMBKH CBEPXY M CH(OHOM.

4.2, CtpykTypa cransHoro ciurka. Kpucrammueckas H XUMHUECKas HEOAHOPOAHOCTD. SIBieH e
YCaJKH.

4.3. HenpepbiBHasi pasiuBKa CTaIH. TeXHOJOIHMS M IPEHMMYLIECTBA HENPEPHIBHOH PasiIHBKH.
Bu/ibl MallliH HENPEPBIBHOTO JIUThs 3arOTOBOK.

PEKOMEH/IYEMAA THTEPATYPA K YACTH 1

4) OCHOBHAS JUTEpaTYpa

la. BockoGoitnukos B.I'. u ap. O6was merannyprus. - M.: Meranmyprus, 1995. - 480 c.

0) NOMOJIHHTEILHAS JINTepaTypa

16. Metannyprus uyrysa / ITox pen. FO.C. IOcouna. - M.: Akanemxuura, 2005. — 628 c.

26. Iloponoukuit J.SI. Pourmn B.D., Peicc MLA. u ap. DICKTPOMETAUIYPrHsA CTald H
(peppocnnaBos. - M.: Merannyprus, 1984, — 567 c.



36. Kabnykosckuii A.®., Momuanos O.E., KabmykoBckas M.A. Kparkuii crnpaBo4HHK
anektpocranesapa. - M.: Merannyprus, 1994. - 352 c.

YACTb 2. METAJLUIYPIHA LIBETHbIX META/IV/IOB

Paszoen 1. Ocuosvt zudpomemannypzuueckux npoyeccos (llpouszsodcmeo 3onoma) /la/

1.1. Knaccupukauus MeTanayprudeckux npoueccoB. CTpaHbl — OCHOBHBIE IIPOH3BOJUTEIH
sosoTta. VcTopus co3gaHHs NPOM3BOACTBA 3010TA. VICTOYHMKHM CBIpbS IS IPOH3BOACTBA
6maropoaHbIX MeTasutoB. DOpMEl HAXOKIEHHS 30710TA B ChIPhE.

1.2. ToGblua pymsl ¥ MOATOTOBKA ee K mepepaboTke ['paBuTauMOHHBIE CIOCOOBI M3BICUCHHS
30J10Ta U3 pyasl. AMaJIbIraMallHOHHOE U3BJIEUEHHE 30J10Ta U3 PY/IBI.

1.3  llpanupoBanue  3onoTocogepxkaux  pyd.  OOopynosanue — uis  NPOBEAEHHS
THAPOMETAIUTYPIrHYECKHX IpoleccoB BriaeneHue 3010Ta M3 LHAHUCTBIX PacTBOPOB. TeXHHKa
Oe30nacHOCTH NpH padoTe ¢ UHMaHHAAMH.

1.4. AdpuHax OparoleHHBIX METAIUIOB. DIEKTPOIIH3 30J10TO-CepeOpsAHBIX CIIaBOB. AHOJHBIH U
KaTOAHBIH  mporecchl. KoHcTpykums  snexkTponnszHod  BaHHBL.  OCHOBHBIE  TEXHHMKO-
9KOHOMHYECKHE TToKa3aTeNny anekTposnnza, O0uime 3aTpaTel peCypcoB Ha IPOHM3BOACTBO 30JI0Ta
U3 PYy/IbL

Pazoen 2. Okucaumenvhasn nupomemannypzus (Ilpouzeodcmeo medu) /1a/

2.1. Ucropus pa3BUTHS ITMPOMETAIYprHy MeTalnyprud Meau. CBOHCTBA MeIH H OCHOBHEIE
obnactn npumeHeHua. OObeMbl NMpou3BoAcTBA. POpMbI HAXOKAECHHUS MEAM B 3EMHOH Kope.
Knapk menu. Mennble Mectoposxaenus. JJo6biua MeHoH pyabl. MeaHble KOHIIEHTPATE.

2.2. OCHOBHBIE XHMHYECKHE B3aHMOJCHCTBHS MPH MHPOMETAUTYPrHYECKOH 1epepaboTKe ChIPbA.
OOG3kur ¥ MIIaBKa MEIHBIX KOHLEHTPATOB Ha IUTEHH.

2.3. IpoaykThl OKUCIUTENbHOH IUIABKH CyNbGHUIHBIX KOHLEHTPAaTOB M NPHHIMIBI PaboThI
MIIaBHIBHEIX arperatoB. OKHCAMTENIBHOE KOHBEPTHPOBAaHHE MEJIHBIX IUTEHHOB. YTHIM3aLUs
CEPHUCTBIX OTXOSLIMX Ia30B.

2.4. Dnextponutnyeckoe paduuHupoBaHue meau. OCHOBHbIE NIEKTPOXHMHMYECKME pEaKLHH.
KoHcTpyk1us 3JIEKTPOIH3HON BaHHBI.

Pazoen 3. Boccmanosumenvnas nupomemasiypeus (Ilpouszsodcmeo ceunva) /1a/

3.1. CeipbeBas ©a3a CBHMHLIOBOIO IPOM3BOJACTBA M IIOTpeOJCHHME CBUHLA. BHIBI XHMHYECKHX
COeIMHEHHIT CBHHIIA B ChIpbe. TeopeTHyeckne OCHOBB! BOCCTAHOBHTEIbHOH CBUHIIOBOH IUIABKH.
3.2. ArioMepuUpyIOIHil OKHUCIMTENbHBIH OO0MXHMI KOHIEHTpaTa. XHMMHYECKHE peaKIHH
arnomepaii. KoHCTpyKIHs arJioMaluHbl.

3.3. XuMuuecKue peaklMy MosyuyeHus YepHOBOrO CBMHLA M NPHHLMI PabOThl IAXTHOH MeyH.
[Tpsamas nepepaboTka cyab(UAHOIO KOHIIEHTpaTa Ha YePHOBOH CBUHEILL.

3.4. PadunHMpoBaHHME UEPHOBOIO CBHMHIA OT pa3zHooOpaszueix npumeceil. ObpasoBanue u
yaajJeHue IPOMIPOAYKTOB, aKKyYMYIHMPYIOUMX mpuMeceil. BosjgefcTBHe  CBHHIIOBOIO
IPOM3BOJICTBA HA OKPYXKAIOLLYIO CPELy.

Pazoen 4. Inekmpomemannypzus (Illpouzeodcmeo anomunusn) /2a/

4.1. CpoiicTBa allOMHHHS W €ro npumeHenue. MuHepaabHbIE UCTOYHMKH I IIPOM3BOACTBA
ATIOMHHHSA. XHUMHYECKHE COEAMHEHHS AIIOMHHHS B pyaax. DIIEKTPOXHMHUECKHE TIPOLIECCH
TOJTYYEHHUS METAIJIMYECKOr0 allOMHHHUA.

4.2. Ilpou3BOACTBO TiHHO3eMa crnocobom baiiepa. BeiuienaunBanue OOKCHUTOB I€J0YHBIMH
pacTBopamMu. OCHOBHBIE PEaKIHH, IOBEICHHE IPUMECEIA.

4.3. OGopynoBaHHE JUIA CIECKAHHS W BBIIETAYHBAHUA. DJIEKTPOIMTHYECKOE IIOJIyYCHHE
METaJJIM4eCKOro anioMuHus. KpHonuT-riHo3eMHble pacniaBbl.

4.4, KoHCTpYKUHS HJIEKTPOIU3EPOB U NpUHLMI UX paboTsl. AHoaHbIH 3¢ dexr. Pacxon anomoB u
noTpebneHue anekTpuuecTBd, BosjelcTBHe allOMHHMEBOIO IMPOM3BOJCTBA HA OKPYKAIOULYIO
cpeny

Paszoen 5. Ilpouseodcmeo eonveppama /a/

5.1. Knaccudukanus peakux MeTaioB. OcoOEHHOCTH TEXHONIOTHYECKHX CXEM IIPOHM3BOICTBA
peakux MmeramwioB. OcHOBHbIE CBOHCTBa Bonb(pama M obnactd npumeHenus. Munepanbl u
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MECTOpPOsKJIeHUsl BOJNb()pama. BCKpeITHE LICETUTOBBIX M BOJB(QPAMHMTOBBIX KOHLEHTPATOB
1IeJOYHBIMU peareHtaMu. Annaparyproe ohopMIeHHE POLECCOB.

5.2. TlepepaboTKka MPOTYKTOB BCKPBITHA KOHLEHTPaTOB, OYHCTKA PAcTBOPOB OT NPHMECEH.
Cnioco6bl Moay4YeHns BOIb()PaMOBOH KHCIOTEI, NapaBoibhpaMaTa aMMOHHS H BONIb()PaMOBOro
aHTHApHJA.

5.3. TexHOJOTHsA MPOU3BOACTBA Iopolika Boib(pama. IIpoM3BOACTBO KOMIIAKTHOTO
[JIaCTHYHOrO Boib(pama. [TomydyeHne KpynHOraGapHTHBIX CIMTKOB BOJIb()paMa 3JIEKTPOHHO-
JY4€BOH M 1yroBOH BaKyyMHOM IUIaBKOM.

Pazoen 6. IIpouzeoocmeo monuvoena /a/

6.1. OcHoBHble cBoiicTBa MonmOaeHa W obnacTH mpuMeHeHHs. MuHepansl MonuOaeHa u
mecTopoxkaeHud. CnocoObl nepepa®oTkd  MOJMOACHUTOBBIX KOHLEHTpaToB. Ilomyuenue
MOJIHOICHHTOBBIX OrapKoB. ArnnaparypHoe odopmiieHHe npoueccos.Beigenenre MonubaeHa 13
aMMHauHBIX  pacTBopoB.  llomyuenuwe  monubGzeHoBoro  auruapuaa.  IlpoussojcTso
MOJIHOIEHOBOTO MOPOUIKA U KOMIIAKTHBIX M3J1EJIHH.

Pazoen 7. Illpouzeoocmeo manmana u Huoous /a/

7.1. OcHoBHEBIE cBOHCTBA TaHTasa M HUOOMSA, 00nacTH MpuUMeHeHMA. MMHepalbHOE CBIpEE H
MeCTOpOXJeHHus TaHTana U HuoOus. I[lepepaboTka TaHTAIUT-KOTYMOMTOBBIX KOHIIEHTPaTOB
pas3oKeHHEM IIaBUKOBOM KUCIIOTOH. BCKpBITHE JIONApHTOBBIX KOHICHTPATOB XJIOPHPOBAHHCM.
BapuaHTbl KOHJEHCALHUH XJIOpHI0B. AnnaparypHoe o(opMIIeHHE TPOLIECCOB.

7.2. TlepepaboTKa NpPOAYKTOB BCKPHITHsS KOHLEHTpaToB. PasjeneHue TanTtana U HHOOUA H
04MCTKA OT NpuMeceid. TeXHONOrus mony4eH s MeTalIMuecKOro TaHTana U HHOOU .

Pazoen 8. Memannypaus mumana u qupkonua /a/

8.1. OcHOBHBIE CBOWCTBA ¥ 007acTH NpUMeHeHHs. XapaKTepUCTHKa pYIHOTO ChIPbS.
BoccranoBuTenbHas IlaBKka HILMEHHTOBOIO KOHIEHTpaTa. XI0pHPOBaHHE THTAHOBLIX ILJIaKOB,
KOHJICHCAIIHS XJIOPHIOB. AInnapatypHoe odopmileHHe MpoueccoB. OYHCTKA TEXHHYECKOIO
TETPaxJIOpUAa THTaHa. MarHueTepMUyecKoe BOCCTAHOBIEHHE TETPAXJIOPH/IA THTAHA, Hopuanoe
padguHEpOBaHHE THTAHA H MOJyYe€HHE KOMIAKTHOrO MeTalla.

8.2. CniocoObl BCKPBITHS LMPKOHOBBIX KOHLEHTPATOB. BapuaHTel pasje/ieHus LUMPKOHHS U
rauus. MarnueTepMHYecKuil U JJICKTPOJIUTHYECKHH CHOCOOBI MOIYUEHHsT METaTUYECKOTO
upKoHHUs. TexHonorus paMHUPOBAHHA LMPKOHHMIL.

Pazden 9. Memannypeus paccesHHblX peoKux Memannoe /a/ ‘

9.1. Knaccupuxaiis paccesHHbIX PeJIKHX METAJUIOB, MX XapakTepHcTHKa. [IpuMephl monyTHoro
U3BJIEYEHHs PACCESHHBIX METAIUIOB B Ipouecce nepepaboTKH 1BETHBIX METAJIOB H OTXO/OB
Apyrux npou3soacts. OCHOBHbIC CBOIICTBA repMaHus U €ro coeauHeHHii. ObnacTu npuMeHeHus.
M3BneyeHne repMalis U3 Pa3IUIHBIX BUIOB ChIpbsi. CriocoObl OUMCTKH FepMaHHs OT IPUMECEH.
9.2. CgoiictBa u oOyiacTi npumeHeHus ramusa. [lomyueHue rauiMeBOro KOHLEHTpaTa IIpH
NIpOM3BOJCTBE  ajoMuHusi. [lonydenue  METWUIMYECKOTO TaliMsd M CrHOcoOBl  €ro
paUHHPOBAHHS.

Pazoen 10. Memannypzus paouoakmuenvtx U peoKo3emenbHslx Memanios

10.1. Ponb paguoakTHBHBIX U P3M B COBpeMEHHOM MHpPE U B Pa3sBUTHH ATOMHON SHEPreTHKH,
sHepreTHueckas OesomacHocTh PoccuM; TpeOoBaHWs, NPENBABISEMBIE K 3TUM MeTajllaM,
0COOEHHOCTH HX MPOM3BOJICTBA, OCHOBHBIE NPOJYLEHTH B MHpe W P®. Munepansl, pyasl
KOHIIEHTPAThl ypaHa, KHUCJIOTHBIE M IIEJNOYHBIE CHOCOObl BCKPBLITHA, OCHOBHBIC Aamllaparsl,
TeXHHKa 0e30MacHOCTH C paJiHOAKTHBHBIMH MaTepHalaMu. MuHepaibl, pyAbl H KOHLECHTPATHI
P3M, ocHOBHBIE C110COOBI BCKPLITHS, HCOOXOANMOCTh KOMIIJIEKCHOTO HCII0JIb30BAHUsA ChIPbA.
10.2. DKCTpaKUHOHHBIE U COPOLMOHHbBIE cnOCOOb! BbIIENEHHS ypaHa M3 IMYJbI, COBPEMEHHOE
annapaTypHoe o(popMIeHHE NpoLeccoB, 00e3BpeKuBaHUe U YIACHHE XBOCTOB, SKOJIOTHYECKHE
npoGnemsl. [TepepadoTka MPOLYKTOB BCKPHITHS MHHEPansHOro ceipbd P3M, npenpaputensHoe
WX pasfielieHHe Ha OTHEeNbHbIE TIpYyNNbl. OKCTPAaKUMOHHBIE adduHAKHBIE ONEpaLUH s
MOJNYYECHHS COCAMHCHHIT ypaHa sIepHOH crermeHH 49HCTOTH. (OCHOBBI pasieNUTEIbHBIX
IIPOLIECCOB MPH MOJIyYeHHE HHANBUAYaIbHBIX P3M.



10.3 TexHonorus TIOJYyYeHHs OKCHJIOB, (TOpHIOB, XJopHAoB ypaHa u P3M. OcHoBel
METAJIOTEPMHYECKOr0 BOCCTAHOBIICHHsI BLICOKOAKTHBHAIX METAJLIOB; Noy4eHue ypana P3M;
PEKOMEH/[YEMAA JINTEPATYPA K YACTH 2

a) OCHOBHAs IUTepaTypa

la. A.B.Tapacos, H.M1.YTkun. Texnosnorus nseTHoil MeTaiutypru. — M.: Metamnyprus, 1999,
2a. B.M.MockButun, W.B.Hukonaes, b.A.@omun. Meramnyprus /IerkHx MeTaUIOB. —
M.: Untepmer Mnxunupunr, 2005

3a. 3enukMan A H., Kopuynos B.I'. Merannyprus peakux metamnos. — M.: Mertamnyprus, 1991
4a. Komusip 0.A., Crpuxko JI.C. Meranmnyprus Onaropoissix meramioB. B 2-x tomax, M.:
Pyna n merannsl, 2005

5a. Penxue W paccesHHble 3neMeHThl. Xumus M TexuHonorus. Kuwra 1: YueOHuK And By30B
/Koposux C.C., 3umuna I'.B., Pesnux A.M. u ap. M.: MUCuC, 1996.

6a. Typaes H.C., Xepun N.U. Xumus u Texunomorus ypana. M.: Uznatensckuii nom «Pyma u
MeTab»,20006.

7a. AWM .Muxaimmuenko, E.B.Muxnun, 10.B.Ilatpukeer PenkoszemensHsle Mertayubsl - M.
Merannyprus, 1987

YACTbD 3. TEIVIODH3HKA META/UIYPIHYECKUX ITPOLJECCOB

Pazoen 1. Mexanura scuoxocmeii u zazoe /1,2/

1.1. OcHoBHBIE CBOIICTBA KUJKOCTEH M ra3oB M MX 3aBMCHUMOCTb OT JABJIEHMS U TEMIIEpaTyphl.
[TonaTHA wnAeanbHOH M peanbHON, HECXKHMAeMOH M COKMMaeMOH JKMAKOCTH. ['mnmoresa o
CIUIOIIHOCTH JKHIKOCTH.

1.2. OcHOBHBIE YpaBHEHHS, OIHCHIBAIOIINE IBHIKEHHE HICATLHOH JKHIKOCTH.

1.3. OCcHOBHBIE YpaBHEHHS, ONTHCHIBAIOIIUE IBUKEHUE PEabHOH KUAKOCTH.

1.4. JlTaMmHHapHBIH ¥ TYpOyICHTHBIH PeXKUMBI IBHKCHHUSA KHIKOCTH H HX 0COOCHHOCTH.

1.5, OcunoBbl Teopum norpaHuuHoro cnos. Hasnaueume, ocHoBHas wmjes, o0jacTb
NPUMEHHMOCTH 3TOH TEOPHH.

1.6. CrpykTypa ruipoAHHaAMHYECKOr0 IPHCTEHOYHOIO MOIPAHHYHOIO C/10S [IPH JIAMHHAPHOM
peXKHUME ABHKEHHS PEaNbHOI KHIKOCTH.

1.7. Crpykrypa rHJIpoJAHHAMHUECKOr0 IPUCTEHOYHOrO IIOIPAHHYHOrO CJI0s IpH TYpOyJIeHTHOM
PEKHUME JBHKEHUS PEANBHOM JKUIKOCTH.

1.8. CpobomHass cTpyd, Kak YacTHBIH clIydall THIPOJAMHAMHMYECKOTO TOTPaHHYHOTO CIIOA.
Oco0eHHOoCTH, OCHOBHBIC 3aKOHOMEPHOCTH, IPHHLIUI pacyeTa.

1.9. Buas! ruapaBauyeckux noreps. IloTepu s3HEpruM Ha NPeoA0JIeHHE CHIl BA3KOCTHOIO TPEHUs
U HX pacuer. _

1.10. Ilorepu sHeprun Ha NPeonOJICHHE MECTHBIX COIPOTHBIICHHUH U UX PacyerT.

1.11. OcHOBHOE ypaBHEHHME THJIPOCTATMKM M IIPHMEPBI €ro HcCronb3oBaHHA. Pacyer cun
JaBICHUS Ha IIOBEPXHOCTD.

1.12. Pacnpezenenue JaBieHUsi TOpPAYHMX ra3oB 110 BbicoTe padouero NpoCTPAaHCTBA IMEYH.
[IpuHumn gefdcTBUs ALIMOBOM TPYObI.

Pazoen 2. Ilepenoc mennomul koneexyuei /1,2/

2.1. Kiaccupukauus MexaHM3MOB IlepeHoca TeIUIOThl. BHABI KOHBEKTHBHOrO IlepeHoca.
[ToHATHA TEMIOOTAAYH U TervlonepeaayH. 3akoH Ternootaadyn HetoTona—Puxmana.

2.2. IudpepeHnmanbHOE YpaBHEHHE SHEPTHHU H €T0 IIPUMEHEHHE I pacyeTa TEIUIO0TIAuH.

2.3. IudpepenumanbHoe ypaBHeHHE KOHBEKTHBHOH TEIUIOOTAA4H.

2.4. IlpuMmenenue TEOpPHMH MOTPAHHYHOIO CO0s [ NEPEHOCa TEIUIOTBI M MAacChl IPHUMECH.
[Tonstue Terosoro 1 Juddy3nOHHOro MOrpaHUYHOroO CIOA.

2.5. Pacuer KOHBEKTHBHOH TEIJIOOTAAYH TIPH BBIHYXKJIEHHOM JBHMIKEHHHM JXHAKOCTH BJOJIb
TJIOCKO# MOBEPXHOCTH NMPH JTAMHHAPHOM peikHMe.

2.6. Pacyer KOHBEKTHBHOH TCIUIOOTHAYH IIpH BBIHY)KIECHHOM JBH)KEHHH JKUIKOCTH BJIONb
IUIOCKOI MOBEPXHOCTH NMPH TYPOYJIEHTHOM pPeKHMeE.



2.7. PacueT KOHBEKTHBHOI TEIIOOTJa4l NP BBIHYXICHHOM JBHKCHUHN JKHIKOCTH B TpyOe IpH
JTAMHHAPHOM PEXKHME.

2.8. Pacuer KOHBEKTHBHOMN TEMI0OOTAAUM [IPK BbIHYXICHHOM JBHIKEHHHM JKHIKOCTH B TpyOe mpu
TYpOYJIEHTHOM PEXHME.

2.9. OcoBeHHOCTH Tpolecca KOHBEKTUBHOH TEIUIOOTAAYH NpH CTPYHHON 001yBKe IIOCKHX H
[WJIHHAPHYECKHX 3arOTOBOK.

2.10. Pacuer Temiootaa4u npy cBoOOAHOI KOHBEKLHH.

2.11. BeipakeHus Jy1s pacueTa KOHBEKTHUBHOM TENIO0TAa4H B KPUTEPHAILHOM BH/JIL.

Pazoen 3. Hepenoc mennomsl monexyaapnoi menionpogoonocmoio /1,2/

3.1. T'unoresa ®ypee. [lonaTe TemnepaTypHoro 1nojis. Buasl TeMnepaTypHsIX MoJen.

3.2. Juddepenunansaoe ypaBHeHHE HECTAIHOHAPHOMN TEMJIONPOBOAHOCTH. [locTaHOBKA 3a1auH
HeCTalMOHAPHOH TEeIIONPOBOJAHOCTH.

3.3. BuJpl rpaHHYUHBIX YCJIOBHIT U151 pelleHus 3a/lay HeCTallMOHAPHOH TEIIONPOBOHOCTH.

3.4. Meroasl pelleHds 3a1ad  HECTAIIMOHAPHOI TEIIONPOBOAHOCTH M 00nacTh MX
IPHMEHHMOCTH.

3.5. Amnanusz obuiero pemeHus AuddepeHUHaTbHOTO  YPABHEHWS  HECTALMOHApPHOH
TEIIONPOBOAHOCTH IIPH TPAHUYHBIX YCIOBHAX TPETLETO POJIA.

3.6. Kpurepuit Buo u ero BiusiHue Ha [poliecc HarpeBa v OXNaKAeHUs Tell. TepMUYeCKH TOHKHE
i TePMHYCCKH MACCHBHBIE TeJA.

3.7. PerynsipHblil TEIUIOBOH pPEeXHUM M €ro OCOOEHHOCTH NPHM IPAaHHYHBIX YCIOBHAX IIEPBOrO,
BTOPOrO H TPETLETO pOJA..

3.8. TTocranoBKa 3aa4H CTALMOHAPHON TEMJIONPOBOJAHOCTH.

3.9. CrauuonapHas TeMJIONPOBOAHOCTE B TIIJIOCKOH OAHO- M MHOTOCJOHHOH CTEHKE MpH
IpaHUYHBIX YCIOBUAX [1EPBOrO poja.

3.10. CramioHapHas TEIUIONIPOBOAHOCTE B IUIOCKOH ONHO- M MHOIOCIOWHOH CTECHKE IIpH
IPaHNYHbBIX YCJIOBHAX TPETHErO poja.

3.11. CraunoHapHas TEILIONPOBOJHOCTb B LMIMHAPHUECKOH OJHO- MU MHOIOCOHHOH CTEHKE
TP TPAHUYHBIX YCJIOBHUSX TIEPBOTO POJa.

3.12. CraunoHapHas TEIUIONPOBOJHOCTE B LWIMHAPHYECKOH OIHO- M MHOTIOCTIOHHOH CTEHKe
TIPH FPAaHHYHBIX YCIOBHAX TPETHETO Poja.

3.13. Oco0eHHOCTH pelIeHHs CTalMOHAPHOH 3ajJayd TEMJIONPOBOAHOCTH MPH TPAHUYHBIX
YCJIOBHAX BTOPOTO PoJa.

3.14. CiocoObI HHTEHCH(UKALMK TpolIecca TeIonepejayy 1 X aHalus.

Pazoen 4. Ilepenoc mennomut uznyuenuem /1,2/

4.1. Obwas XxapaKTepHCTHKA TPOIIECca MEPeHOCca TEMI0TLl H3lyueHHeM. BHIbI H3myueHus.

4.2. KonnvecTBeHHbIe XapaKTEPHCTUKH MPOLIEcca H3JTydeHHs.

4.3. BUOb! TyYUCTBIX IOTOKOB M CBA3b MEXKAY HHMH.

4.4. 3aK0H COXpaHCHHUS SHEPIHH [Uls IIpolecca H3JIyYEHHA H ¢ro aHaIus.

4.5. OCHOBHbIE 3aKOHbI U3J1y4€EHHS A0COIIOTHO YEPHOTO Tella H HX aHaJIK3.

4.6. IToHsATHE CEPOro Tend. 3aKOHB! M3IY4YEHHs CEPOro Teja.

4.7. BuJip! IOCTAHOBOK 3aJjayu pacuera TerioobMeHa U3JyueHHEM B 3aMKHYTBIX CHCTEMaXx.

4.8. Yriosble K03(PUUHEHTH H3IYYeHHs M MX CBOMCTBa (INA CHCTEM C JIy4elpo3pauHOii
cpenoit).

4.9. VrioBble KOdPPUIMEHTb HM3IYy4eHHS M MX CBOHCTBA (M CHCTEM C H3JIyvarolle-
MomIoIaIieH cpeaoit). _

4.10. Knaccuyeckuii 30HaJbHBII METOA pacueTa TerlooOMEHa H3JIyYeHHEM B CHCTEMax ¢
JY4enpo3payHoH cpeoH.

4.11. OcoBeHHOCTH NMPUMEHEHHS KIIACCHYECKOr0 30HANBHOTO METOJa pacyeTa TenincodMeHa
U3Ny4eHHEM B CHCTEMaX ¢ M3JTydaiole-rnoraomalowmei cpeoi.

4.12. OcoGeHHOCTH TPHMEHEHUS KJIACCHYECKOr0 30HAJIBHOIO METOJA I pacyera CII0XKHOI0
(pagHaHOHHO-KOHBEKTHBHOI0) TEII000MEHA.



Pazoen 5. Tennosas paboma u koncmpykyuu memaniypzuueckux neveii /1,2/

5.1. Knaccudukanus npoMaILIIEHHOr0 000py/10BaHUS ¢ SHEPreTHYECKOH TOYKH 3PEHHSL.

5.2. Ileun kak TexHosoruveckoe obopynosanue. Knaccudukanusa nevei mo JTMMHTHPYIOIIEMY
poleccey.

5.3. CriocoOBl reHepallii TEMJIOTHI 3a CUET CKUTaHHs TOMJIMBA.

5.4. Cnioco0bl reHepallii TEIUIOTHI 3a CYET MICKTPHYECKOH SJHEPTHH.

5.5. TemMneparypHble U TEMIOBbIE PEXKHMBI MeUei MPOXOAHOTO THIIA.

5.6. TeMnepaTypHBIE 1 TEIIOBBIE PEXHMBI MeUeil MepHOAHYECKOro AeHCTBH,

5.7. CriocoObl HCII0JIB30BAHH TEIUIOTH! OTXOAALIMX ra30B U 000pyAOBaHHE I UX pealu3aluy.

5.8. Tennogoit Oanaxc nmevei, ero COCTaBJIEHHE H aHATH3.

5.9. Tennosas paboTa U TEII0BOI OalaHC JOMEHHbIX IIeUeil.

5.10. Teriosas paboTa M TEIIOBOH GaaHC KMCJIOPO/IHBIX KOHBEPTEPOB.

5.11. TennoBast paboTa u TEeMJIOBOH OaNaHC AYrOBBIX CTANCIUIABHIBLHBIX Meyeil.

5.12. Tennogas paboTta 1 TeMJIOBOH HaNaHC HArPEBATENBHBIX KOJOALEB.

5.13. TennoBas paboTa ¥ TeMIOBOH DanaHc METOIHYECKHX TeUeH TOKATENEHOTO THIIA.

5.14. TennoBas paboTa ¥ TETJIOBOH OaaHC METOMUYECKHX TTeUeH ¢ IaraloiuMH OamKaMH.

5.15. TernoBas pabora U Teny10BO# Oananc ne4yel ¢ KOAbLEBbIM I10I0M.

5.16. TennoBas paGora 1 TelI0BOH DalaHC Mevel KOIMaKOBOro THIIA.

5.17. TerutoBas paboTa H TemnoBoil dananc neveii daleHHOro THNA.

5.18. du3snueckue M IKCIIyaTallMOHHbIE CBOWHCTBA OrHEYNOPHbIX H TEIIOU30JALUOHHBIX
MaTepHasoB.

Pazoen 6. Ocrnoevl meopuu ouucmiu 2a3oe /1/

6.1. Tlpuunnsl nogeneHus neiu B razax. [lonstus [1JIK, TIJB. CommanbHas 3HAYMMOCTB
OYMCTKU TEXHOIOI'MYECKHX Ia30B.

6.2. CniocoOBl CyXoH OYHCTKH Ia30oB H 000pYIOBaHHE A HX peaTH3alHH.

6.3. CriocoObl MOKpPOI O4MCTKH ra3zoB 1 000pyA0BaHUE Ul UX pealu3auuu

6.4. Pabora ocaguTenbHbIx Kamep H 3 PeKTHBHOCTh OUHCTKHU ra30B B HHX.

6.5. Pabora BousHbIX cKpyO0epoB 1 3¢ (eKTHBHOCTb OUMCTKH Ta30B B HUX

6.6. OuncTKa ra30B OT NbUIM B PYKAaBHBIX (DHIBTpax.

6.7. UcnionpzoBanue 3NMEKTPOQUILTPOR Uil OUHCTKH I'a30B.

6.8. OuKcTKa ra3oB JOMEHHBIX ITeuei.

6.9. OuncTKa ra3oB KHCIOPOJHBIX KOHBEPTEPOB.

6.10. OumncTKa ra30B AYroBBIX CTAJIEIIABHILHBIX TIEYUEH.

6.11. Ouucrka ra3oB arjaoMepaLuOHHOrO NPOH3BO/CTRA.

PEKOMEH/YEMAA THTEPATYPA K YACTH 3

1. TermoTexHHKa MeTaUTypru4ecKoro npoussoicTsa, T.1.1 n 2 (mox pen. B.A. Kpuanauna) —
M.: MHUCuC, 2002 r.

2. .A. Tlpubsitkos, H.A. Jleuukuii TeopeTHyeckue OCHOBBI TEIJIOTEXHHKH. YUEeOHHK Ul
CTYACHTOB YyupexaeHHuil cpen. npod. oOpasoBanus — M.: M3natenbekuil HeHTp «AKaueMusy,
2004. — 464 c.

3. ABTOMaTHYECKOE YIpaBJieHHe MeTalyprudeckumu npoueccaMud /A.M. benenskuii, B.®.
bepapimes, O.M. baunos, B.1O. Karanos. - M.: Metannyprus, 1989. - 384 c.

4. OCHOBBI TEOPHUM M BIIEMEHTHl CHCTEM aBTOMarHyeckoro perynuposanusa / B.1O. Karanos,
["M. I'muukos, M. J1. Knmumosuuxuii, A.K. Knumymkun. - M.: Metamnyprus, 1987. - 270 c.
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