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TIOAICHHTEJIBHAA 3AITHCKA

esb BCTYNUTENBHOT0 MCIIBITAHUS.
OneHka ypoOBHS OCBOEHHS IOCTYMAIOIIUM KOMIIETEHLUH, HEOOXOIMMBIX s OOy4YeHHs IO
MarvucTepcKon mporpaMme

®opma, NPOACLKUTEILHOCTh MPOBEeHHs BCTYNUTEIbHOT0 ucnbiTaHus. Kpurepun
OlleHUBAHUS.

BerynuTensHoe ucnpITaHue IO HAPAaBJICHUIO TTOATOTOBKY MPOBOAMTCS B MUCEMEHHOH (opme.
[1poaoKUTENBHOCTS BCTYIUTEIBHOTO UCTIBITAHUS — 120 MUHYT.

Ok3aMeHalMOHHbI Ouner coxepxxur 10 BompocoB. B ciyyae npaBWIBHOTO OTBETa
MOCTYMAIOMIMKM  [MOJIydaeT KOJIMYECTBO OalljioB, COOTBETCTBYIOIIEE HOMEpPY BOIpOCa.
PesynbraTom oneHuBaHUS PAaOOTHI SBISETCS CymMMa OaijioB, MOJYYEHHBIX 3a IMpaBUIIbHBIC
OTBETHI HA COOTBETCTBYIOIINE BOIIPOCHI MUCbMEHHOM pabOTHI.

Cucrema olleHUBaHUSI MIMCHbMEHHOTO BCTYNUTEIBHOTO UCTIBITAHHS:

1 Borpoc — 10 6amios;

2 Bompoc — 10 6aiios;

3 Bompoc — 10 Gaiios;

4 Bonpoc — 10 6amios;

5 Bompoc — 5 6ayuIoB;

6 Borpoc — 5 6ajuIoB;

7 Bompoc — 10 Gaios;

8 Borpoc — 10 6aioB;

9 Bompoc — 15 Gaiios;

10 Bomipoc — 15 Gasos.

Pe3synbTarsl BCTYNUTENBHBIX UCTIBITAHUN OlleHuBatoTCs 1o 100 GanbHOM mIKae.

MuHUMaNbHBIN MPOXOIHON Oalljl, MOATBEPKAAIONINN YCIEIIHOE MPOXOXKIECHNE BCTYMUTEIbHBIX
ucnbeITaHuii, cocrasiseT 40.

[Tpu paBeHCTBE OANIJIOB B PEUTHHTOBOM Py IPUOPUTET OTAAETCS KaHAUIATY ¢ O0Jiee BHICOKUM
CcpenHUM 0ajIOM TUTIIIOMA.

Ilepeyenb npuHaMIEKHOCTEH, KOTOPBIE MMOCTYNAIOLUINI UMEET MPaBO MPOHECTH B ayAUTOPHIO
BO BpEMs IPOBEACHHUS BCTYNHUTEIBHOTO MCHBITAHUSA: pydKa, KapaHJIamll, JAacTHK,
HENPOrpaMMUPYEMBIN KaJIbKYISITOP.



YACTb 1. METAJUTYPI'HUA YEPHBIX METAJL/IOB

Pazoen 1. Obugue 6onpocvl npou3e00cmea 4epHvix memasnos u cniaeos /la, 10/

HcTtopust 1 posib METAJULYpruu B pa3BUTHUM LuBWIM3aUUuU. COBPEMEHHOE COCTOSHUE U IIYTH
pa3BUTHSA METATYPrMYECKOTO MPOM3BOACTBA. TEXHOJOTMYEcKas CXeMa COBPEMEHHOIO
METAJITYPrUYECKOT0 NPEAIPUATHS C TIOTHBIM TEXHOJIOTMUECKUM LIUKIIOM.

Pa3zoen 2. Iloozomoeka pyo K niagke u npouzeoocmeo uy2yna /la, 16/

2.1. Ceipble MaTepHalibl, IPUMEHSIEMbBIE IPU IPOU3BOICTBE YEPHBIX METaIIOB. JKene3Hble pyibl:
ornpezeneHue, Kiaccudukanus, OlleHKa KauecTBa.

2.2. TloaroToBKa K€1€3HBIX Py K JOMEHHOH IUIaBKe. ArioMepanus.

2.3. ITpodwmip nomenHoi neun. OCHOBHOE U BCIIOMOTATEIILHOE 000PYI0BaHHE.

2.4. JlomeHHBIH nporiecc. BoccraHoBeHne OKCHIOB B TOMEHHOU meun. OOpa3oBaHue 4yryHa U
IaKa.

Pa3zoen 3. Ilpouzeoocmeo cmanu /la, 26, 36/

3.1. Knaccudpukanus craneil. BnausHue cocraBa Ha kayectBo crand. CymiHOCTb
CTaJIeIIaBIIIBHOTO IIpou3BocTBa. CriocoObl MPOU3BOICTBA CTAJIH.

3.2. OcHOBHBIE peakiuu cTrajemiaBuibHOro mnpousBojcTa. lllmakooOpazoBanue. CoctaB u
CBOICTBa CTaEIIaBUIbHBIX IIJJAKOB U UX POJIb B TEXHOJIOTMYECKOM IIPOLIECCE.

3.3. Marepuanbl, WHCHOJb3yeMble MpPH MPOU3BOJACTBE CTalld: CTPYKTypa U COCTaB
METAJUIOIIUXThI, WCTOYHUKH KHCIIOpOJa, IUIAKOOOpasyroImue wmarepuaibl. TpedoBaHus K
[IMXTOBBIM MaTepuaiaM U TEXHOJIOTHH, UCIIOIb3yEeMbIe Ui MOATOTOBKH UX K TUIaBKE.

3.4. KouBeprepHoe mpou3BOJACTBO cranmu. OOmee YCTpOHCTBO OCHOBHOTO OOOpYyIOBaHHUS.
HopmaTuBHBIN [TUKIT KOHBEPTEPHOU TIJIABKH.

3.5. MapreHoBckoe Mpou3BOACTBO cTayd. CxeMa paboThl U YCTPONCTBO OCHOBHBIX 3JIEMEHTOB
MapTeHOBCKOM neun. Cxema paboThl U 0OCOOEHHOCTH TEXHOJIOTUH BBHIIIJIABKH CTANH.

3.6. DiekTpocTaneiaBuiIbHOe TPOU3BOACTBO. Kiaccudukaius crioco60B MpOU3BOICTBA CTATH
C MCIOJIb30BAaHUEM DJIEKTPUUECKON SJHEPTUU. Y CTPOMCTBO AYTOBBIX JIEKTPOIEYEH.

3.7. Metonibl BBIIJIABKA CTAJIM B OCHOBHOM AYroBOHM 3iyiekTporeud. [leperuiaB nernpoBaHHBIX
OTXO0JI0B B AyroBoil neun. OCHOBHBIE IEPUO/BI IIABKH, UX 3aJa4H.

3.8. Bueneunas o6pabotka ctanu. llenu u Meronpl o6paboTku. Packucienue u jerupoBaHue
ctanu B koBiie. CrocoObl OTCEYKH MIIaKa MO XOAY BBIYCKa MeTallja M3 CTallelIaBHIIBHOTO
arperata. [IpuMeHeHre HEUTPATBHBIX TA30B JIsi 00paOOTKH KHUIAKOM CTaJIM B KOBIIIE.

3.9. Jecynbdypauus cTaad C HUCHOJIb30BAaHHEM CHHTETHUECKHUX IIJIAKOB, TBEPAbIX H
MOPOILKO0Opa3HbIX cMecell. BiusiHue o0paboTKu Ha KaueCcTBO TOTOBOTO METAJLIA.

3.10. BakyymupoBaHue XHAKOW CTadd B KOBIIE: CIHOCOOBI W TEXHOJOTHH, MPUMEHSIEMOe
o0opynoBaHue. BiusHue BakyyMUpOBaHHS Ha KayecTBO TOoTOBoro meramuia. KommuiekcHast
00paboTKa )KHJIKOH CTalli B KOBIIIE.

3.11. HenpepbiBHbIE cTalelJaBUIbHbIE TMPOLECCHl: BapUaHThl TEXHOJOTMUECKUX CXeM H
npuMeHsieMoro ooopyaoBanus. CoBpeMEHHOE COCTOSTHIE U TIEPCIIEKTUBBI pa3BUTHS.

Pazoen 4. Ilonyuenue ciumkos u 1umix 3a20mo6oK 4epHvlx memaninos /la/

4.1. O6opynoBanue ansi pa3nuBku crtaimd. CrocoObl pa3nuBku ctanu. CpaBHEHHE TMOKa3aTenen
pa3IMBKU CBEPXY U CU(DOHOM.

4.2. Ctpykrypa cranbHOro cinurka. Kpucrammmdyeckas 1 XuMu4eckasi HEOIHOPOAHOCTb. SIBieHue
yCaJIKH.

4.3. HenpepbiBHas pa3inuBKa cTaiu. TE€XHOJIOTHS U NPEUMYIIECTBA HEMPEPHIBHOW pPA3IHBKH.
Buibl MamvH HEMPEPHIBHOTO JINTHS 3aTOTOBOK.

PEKOMEHJ]I]YEMAA JINTEPATYPA K YACTH 1

a) OCHOBHAS JIUTEepaTypa

la. Bocko6oitnukoB B.I'. u ap. O6mmas meramnyprus. - M.: Metamnyprus, 1995. - 480 c.

0) 10MOJTHUTEJIbHAS JIATEepaTypa

16. Metamnyprust uyryHa / [lox pexn. FO.C. FOcouna. - M.: Akanemknura, 2005. — 628 c.

26. IloBonoukuit [.S. Pommuu B.D., Peicc M.A. u np. DneKkTpoMeTa/uTyprus CTaad |
deppocmuiaBos. - M.: Meramnyprus, 1984. — 567 c.



36. KabmykoBckuit A.®D., MomuanoB O.E., KabnykoBckas M.A. Kparkuii crnpaBoyHHK
aneKkTpocTaneBapa. - M.: Meramnyprus, 1994. - 352 c.

YACTb 2. META/UIYPI'UA IBETHBIX META/IV/IOB

Pazoen 1. Ocnogwvl cuopomemannypeuueckux npoyeccos (Illpouseoocmeo 3onoma) /1a/

1.1. Knaccudukauus meramuryprudeckux mnporeccoB. CTpaHbl — OCHOBHBIE HPOU3BOIUTENU
30i0ta. Mcropus co3naHus NpPOU3BOJACTBA 30J0Ta. VICTOUHMKM CBIpBS JUIsl IIPOM3BOJICTBA
0J1aropoIHBIX MeTaJI0B. POPMBI HAXOXKACHUS 30J10Ta B ChIPbHE.

1.2. JIoOb4a pyasl U MOATOTOBKA €€ K mepepadoTke 'paBUTAIMOHHBIC CITOCOOBI M3BJICYCHUS
30J10Ta U3 PyAbl. AMalbraMallMOHHOE W3BJICYEHHE 30J10Ta U3 PYbIL.

1.3  [wuanupoBanue  3osoTocoiepxkamux  pyd. OOopynoBanue  aisi  NPOBEACHUS
TUIPOMETAJUTYPrU4ecKiX IpolieccoB BeineneHune 30710Ta U3 IIMAHUCTBIX PacTBOpPOB. TexHHKa
0€30I1aCHOCTH IpH padoTe C HUAHHUIAMH.

1.4. Apdunax nparoreHHbIX METAJUIOB. DIEKTPOIN3 30J0TO-CePEOPSHBIX CIUIABOB. AHOAHBIN U
KaToAHbI  mpouecchl. KoHCTpykuus — amekTponu3Hod  BaHHbl.  OCHOBHBIE — TEXHHKO-
SKOHOMMYECKHE MOoKa3aTeNu AekTposn3a. O0Imue 3aTpaTbl pecypcoB Ha MPOU3BOJICTBO 30JI0Ta
U3 PYJIbL.

Pazoen 2. Oxkucnumenvnas nupomemannypzus (Ilpouszeoocmeo meou) /1a/

2.1. Ucropus pa3BUTHS TUPOMETAIUTYPrHUM MeTaurypruu menu. CBONMCTBa MEIU W OCHOBHBIC
obnactu mpumeHeHus. OO0beMbl Mpou3BoAcTBa. POPMBI HAXOXKACHUS MEAM B 3EMHOU KOpE.
Knapk menu. Mennbie MecToposxaeHusi. J{oObraa MeaHOM pyabl. MeqHble KOHLEHTPATHI.

2.2. OCHOBHbIE XUMUYECKHE B3aUMOJICHCTBUS IIPU MUPOMETAILTYPrHUECKOi niepepaboTKe ChIPhSI.
OOGXUT U M1aBKa MEIHBIX KOHIIEHTPATOB HA IITEHH.

2.3. IIpoayKThl OKHCIUTENBbHON IJIaBKU CYIb(PUAHBIX KOHIICHTPATOB W MPUHIUIBI PabOTHI
MJIaBUIIBHBIX arperatoB. OKHUCIUTEILHOE KOHBEPTUPOBAHUE MEIHBIX IITEHHOB. Y THIIM3AIUS
CEPHUCTBIX OTXOISAIINX ra3oB.

2.4. DnextponuTtnueckoe paduHupoBanre meau. OCHOBHBIE DJIECKTPOXUMHUYECKHE DPEAKIUU.
KoHcTpyK1us 31€KTpOoJIn3HOM BaHHBI.

Pazoen 3. Boccmanosumenvnasa nupomemannypzus (Ilpoussoocmeo ceunua) /la/

3.1. CeipbeBas 6a3a CBHHIIOBOTO MPOU3BOACTBA M MOTpeOIeHUE CBUHIA. BUIBI XMUMHUYECKUX
COEIMHEHUI CBHHIIA B ChIphE. TE€OPETUUECKHE OCHOBBI BOCCTAHOBUTEILHON CBUHIIOBOM IIJIABKH.
3.2. ArnoMepupyrmouii OKMCIMTEIbHBIA OOXWUI KOHIEHTpaTra. XHUMHUYECKHE PEaKIuu
arsiomeparuu. KoHCTpYKITUS arioManinHbI.

3.3. XuMHuecKre peakiuu MOJy4YeHHs] YepHOBOTO CBUHIIA W MPHUHIHUI PabOTHI IIAXTHOUW MEYH.
[Tpsimast nepepaboTka cynb(UAHOTO KOHIIEHTpaTa Ha YePHOBOW CBUHELL.

3.4. PaduHHpoBaHME YEPHOBOTO CBUHIA OT pa3HOOOpa3HBIX mpumecedl. OOpazoBaHue u
yAaJ€HUe TMPOMIIPOAYKTOB, aKKyMYJIUPYIOIIMX npuMeceil. Bo3neiicTBUe  CBUHIIOBOTO
IIPOU3BOJICTBA HA OKPYXKAIOLIYIO CPENY.

Pazoen 4. Inekmpomemannypeua (Ilpouzeoocmeo anomunus) /2a/

4.1. CpolicTBa afOMUHUSI U €r0 NMpPUMEHEHHE. MUHEpaNbHbIE MCTOYHHKHU JUIA MPOU3BOJICTBA
ATIOMUHMS. XUMUYECKHE COCIUHEHHS aJIOMHHHS B pyAax. DJIEKTPOXHMHUYECKHE MPOIECCHI
MOJIYYEHHUS] METAIUNIMYECKOrO aTFOMUHUSL.

4.2. TlpousBoacTtBo ramHO3eMa criocoOoMm baiiepa. BrimenaunBanue OOKCHTOB IIETOYHBIMU
pactBopamu. OCHOBHBIE PEAKIINH, TIOBEIEHUE TPUMECEH.

4.3. OOopynoBaHue MJig CHEKaHWS U BBIIIEIAYUBAHUA. OJEKTPOJIUTUYECKOE IMOJIyYEeHUE
METaJUIMYECKOTO altOMUHUA. KpronuT-ramHO3eMHbIE pacIliaBhl.

4.4, KoHCTpYKITUS STEKTPOJIU3EPOB U MPUHIIUT UX PaboThl. AHOMHBIN 3¢ dekT. Pacxoa aHom10B 1
noTpebiieHue dIeKTpUUecTBa. Bo3IeHCTBHE aTFOMHMHHEBOTO MPOU3BOJCTBA HA OKPYKAIOIIYIO
cpeny

Pazoen 5. Ilpouzeoocmeo eonvppama /a /

5.1. Knaccudukamnusa peakux metaiioB. OCOOCHHOCTH TEXHOJOTHUYECKHX CXEM IPOU3BOACTBA
penkux MertawioB. OCHOBHBIE CBOWCTBa BoJibppaMa M 0OONacTH MpUMEHEHHS. MUHEpanbl U
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MECTOPOXKACHHS BoJib(ppama. BCKpBITHE MIEENUTOBBIX U BOJIH(PAMHUTOBBIX KOHIIEHTPATOB
HIEJIOYHBIMH peareHTaMu. AnmnapaTypHoe oOpMIIEHHE ITPOLIECCOB.

5.2. TlepepaboTKka TPOAYKTOB BCKPBITHS KOHILIEHTPATOB, OYMCTKA PACTBOPOB OT IPHUMECEH.
CrniocoObl noydyeHust BojabGpaMoBOil KUCIOTHI, TapaBojibppamMara aMMOHUS U BOJIL(PaAMOBOIO
aHTUJIpUA.

5.3. Texuonorus npoOU3BOACTBA TNoOpoImiKa Boibdpama. I[Ipou3BOACTBO KOMIAKTHOTO
IUIaCTHYHOTO BOJb(pama. [lomydenue KpynmHoOraGapUTHBIX CIUTKOB BOJb()paMa 3JIEKTPOHHO-
JIy4€BOM U JyrOBOW BaKyyMHOM IJIABKOM.

Pazoen 6. Ilpouzeoocmeo monuovoena /a/

6.1. OcHoBHBIE CcBOiCcTBa MOJMOJEHA W O0OJACTH TNPUMEHEHHs. MwuHepaibl MonuOIeHa |
MecTopoxacaus. CrocoObl mepepabOTKH  MOJUOJCHUTOBBIX KOHIIGHTpaToB. I[lomyueHue
MOJIMOICHUTOBBIX OrapKoB. AmmapaTypHoe odopmiieHue npoieccoB.Beinenenue monubaeHa u3
aMMHa4YHbIX ~ pacTBOopoB.  Ilomyyenme  monmOaenoBoro  anruapuaa.  IIpousBoacTBo
MOJIMOI€HOBOTO MOPOIIKA M KOMITAKTHBIX U3/IEIIHIHA.

Pazoen 7. Ilpouzeoocmeo manmana u nuoous /a/

7.1. OcHOBHBIE CBOWMCTBa TaHTaja W HUOOWsS, 0OJIacTH mMpuMeHeHus. MuHepaibHOE ChIpbe U
MECTOPOXKICHHU TaHTana W HuoOus. [lepepaboTka TaHTaIMT-KOIYMOUTOBBIX KOHIIEHTPATOB
pa3oKEeHNEM IIaBUKOBOM KUCIOTON. BCKpBITHE TOMAapUTOBBIX KOHIICHTPATOB XJIOPHUPOBAHUEM.
BapuaHThI KOHIEHCAIMY XJIOPHIOB. ATIapaTypHOe 0(pOpMIICHHE MTPOIECCOB.

7.2. IlepepaboTka TPOAYKTOB BCKPBITHUS KOHIEHTpaToB. Pa3neneHue TaHTama u HUOOUSA U
OUYHMCTKa OT MpuMecel. TeXHOIOrus MoIy4eHUs: METAIINYECKOr0 TaHTalla U HUOOUSI.

Pazoen 8. Memannypeus mumana u yupkonus /a/

8.1. OcHoBHBIE CBOWcTBa H 00JacTH TpPHUMEHEHHs. XapaKTEPUCTHKA PYAHOTO CHIPBS.
BoccranoBurenbHas 11aBka WIBMEHUTOBOTO KOHIIEHTpaTa. XJIOpUPOBAHHE TUTAHOBBIX IILJIAKOB,
KOHJIEHCANUs XJIOPUIOB. AmnmapaTypHoe odopmienue mporeccoB. OYHCTKa TEXHUYECKOTO
TeTpaxJIOpHIa THTaHA. MarHueTepMUUeckoe BOCCTAHOBIICHHE TETPAXJIOPH/Ia THTaHa. MoauaHoe
paduHUpPOBAaHNE TUTAHA U TIOJyYE€HUE KOMIIAKTHOT'O MeTalljia.

8.2. CrocoObl BCKPBITHS ITUPKOHOBBIX KOHIIEHTPATOB. BapuaHThl pa3feneHusi MUPKOHUS H
rapHus. MarHueTepMUYecKuil M AIJIEKTPOJIUTUUYECKUM CIOCOOBI MOIYYEHHUS] METAUIMYECKOTO
UPKOHUS. TeXHONOTUs papUHUPOBAHUS ITUPKOHUS.

Pa3zoen 9. Memannypzus pacceaHHbix peOKUx memainoe /a/

9.1. Knaccuduxamus paccesHHbIX peIKUX METAIUIOB, UX XapaKTepucTuka. [I[puMepsl momyTHOTO
U3BJICYEHUS] PACCESHHBIX METAJJIOB B Ipolecce NepepaboTKM LBETHBIX METAJIOB M OTXOJI0B
Ipyrux npou3BoAcTB. OCHOBHBIE CBOIMCTBA repMaHus U ero coenquHeHuil. O0macTu MpUMEHEeHHSL.
W3BrieyeHne repManus U3 pa3iMuHbIX BUAOB ChIpbsi. CrIOCOOBI OUUCTKU FepMaHusi OT IPUMECEH.
9.2. CpoiicTBa W ob6nacTu mpuMeHeHus ramnus. [lonmydeHue ranaaueBOro KOHIEHTpaTa MpH
Npou3BOJACTBE  amoMuHMs. [lolmydeHWe  METalIM4ecKoro Tajjiusi M CHOCOOBI  €ro
pauHUpOBaHMUSL.

Pazoen 10. Memannypzus paouoaxkmugHvlx u peoKo3emMeabHblX MEemaiios

10.1. Ponp pagnoaktuBHbIX U P3M B COBpeMEHHOM MUpPE U B Pa3BUTUU aTOMHOU DHEPIeTUKH,
sHepreTuueckas Oe3zonmacHocTh Poccuu; TpeOoBaHWA, MpenbsABIsSEMble K 3TUM MeTaiiaMm,
OCOOCHHOCTH WX TMPOU3BOJICTBA, OCHOBHBIE MPOAYIEHTH B Mupe u PD. MuHepansl, pyasl u
KOHIEHTpPAThl YpaHa, KHUCIOTHBIE M IIEJOYHBIE CIIOCOOBI BCKPBITHS, OCHOBHBIE alllaparsl,
TeXHHKa 0€30MacHOCTH C PaJMOaKTUBHBIMHU MarepuaiaMu. MuHepalbl, pyasl U KOHIICHTPATHI
P3M, ocHOBHBIE CTIOCOOBI BCKPBITHS, HEOOXOAUMOCTh KOMILJIEKCHOTO HCIIOIb30BAHUS ChIPbSI.
10.2. DKCTpaKIIMOHHBIE U COPOLMOHHBIE CIIOCOOBI BBIICICHUS ypaHa M3 IYJbI, COBPEMEHHOE
anmnapatrypHoe oQopMIIEHHE MPOIIECCOB, 00E3BPEKUBAHNUE U yIaJIEHHE XBOCTOB, IKOJIOTUYECKUE
npobiiemsl. [lepepaboTka POAYKTOB BCKPBITHS MUHEPANBLHOTO ChIphsi P3M, mpeaBaputenbHOe
UX pa3eleHue Ha OTHeibHbIE TPYNIbl. OKCTpakUUOHHbIE addUHAXKHBIE ONEpalUU s
MOJIYYeHUs] COENMHEHUH YypaHa sIepHOM cTeneHu YHCTOThl. OCHOBBI pa3/ieTUTENbHBIX
MPOIECCOB MPHU MOJYYCHUE NHAUBUIYATbHBIX P3M.



10.3 TexHonorus NOJIy4YEHUS OKCUIOB, (GTOpHUIOB, XJopuaoB ypaHa u P3M. OcHOBHI
METAJIJIOTEPMHUYECKOT0 BOCCTAHOBJICHHSI BHICOKOAKTUBHBIX METAJUIOB; MOJIyueHue ypana P3M;
PEKOMEH/IYEMAA JINTEPATYPA K YACTH 2

a) OCHOBHAS JIUTEepaTypa
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Pyna u meramnel, 2005
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YACTb 3. TEIUVIO®U3HKA METAJUIYPITHYECKHX IIPOLIECCOB

Pazoen 1. Mexanuxka scuoxocmeit u zazoe /1,2/

1.1. OcHOBHBIE CBOMCTBA KMIKOCTEM U ra30B U UX 3aBUCHUMOCTb OT JIABJIICHUSI U TEMIIEPATYPHI.
IlonsATHA wnAOeanbHOM M pEAIbHOM, HECKMMAEMOM M CKMMAeMoOM »KMAKOocTH. l'umoresa o
CIUIOLLIHOCTH >KMJIKOCTH.

1.2. OcHOBHBIEC YpaBHEHUSI, ONMCHIBAIOIINE JBUKEHUE UICATHHOM KUIKOCTH.

1.3. OcHOBHBIE ypaBHEHHSI, ONIMCHIBAIOIINE IBUKEHUE PEAbHOM KUJIKOCTH.

1.4. JlamuHapHbIi U TypOYIEHTHBIN peXUMbI ABMXKEHUS KUAKOCTU U UX OCOOEHHOCTH.

1.5. OcHOBBI TeOpUM TOTPAaHUYHOTO cjos. Ha3HaueHWe, OCHOBHas wunaes, 00JIacTh
IIPUMEHUMOCTH YTOU TEOPHH.

1.6. CtpykTypa ruApOJUHAMUYECKOTO MPUCTEHOYHOTO MOTPAHUYHOrO CIJIOS MPHU JIAMUHAPHOM
peXUMe IBUKEHUS peanbHON KHUJIKOCTH.

1.7. CTpykTypa rHIpOAMHAMHYECKOTO MPUCTEHOYHOTO0 MOTPAHUYHOTO CJIOS TPU TYpOYJIECHTHOM
peXUMe IBUKEHUS peanbHON KHUIKOCTH.

1.8. CBoOomHasi cTpysd, Kak YacTHBIM ClIy4ail THIPOJUHAMHYECKOTO TMOTPAaHUYHOTO CJOA.
Oco0eHHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH, IPUHIIMII pacyeTa.

1.9. Buasl runpaBnuueckux noreps. [lotepu sHeprum Ha NpeosoeHne CUl BA3KOCTHOTO TPEHUS
U UX pacyer.

1.10. ITotepu 3HEprUM Ha MPEOIOJIEHNE MECTHBIX COIPOTUBIIEHUN U X PACYET.

1.11. OcHOBHOE ypaBHEHHWE TUIPOCTATHUKM M TPUMEPHl €ro HCIOJIb30BaHMs. Pacuer cun
JIaBJICHUS HA IOBEPXHOCTb.

1.12. Pacnpenenenue naBieHUS TOpSYMX Ta30B IO BHICOTE pabOyero MpOCTPAHCTBA IEYH.
[TpuHIMI NEHCTBHS THIMOBOM TPYOHI.

Pazoen 2. Ilepenoc mennomut koneekuueit /1,2/

2.1. Knaccudukanys MeXaHHU3MOB I€pEHOCAa TEIUIOThl. BHIBl KOHBEKTHMBHOI'O IEpEHOCa.
[ToHsTHS TEITOOTAQYM U TEIUIONEpeaadn. 3akoH Terootaauyn Herotona—Puxmana.

2.2. IuddepenunanbHoe ypaBHEHHE SHEPTUN U €T0 IPUMEHEHHUE sl pacyeTa TeII00T1auH.

2.3. luddepennnansHoe ypaBHEHHE KOHBEKTUBHOM TETUIOOT/IauH.

2.4. llpuMeHeHnEe TEOopUM NOTPAaHUUYHOIO CJIOS AJI1 NEPEHOCa TEIUIOTBI U MAacChl IPHUMECH.
[TonsiTre TernoBoro U 1M y3nOHHOTO MOTPAHUYHOTO CIIOSL.

2.5. Pacuer KOHBEKTMBHOW TEIJIOOTJAYM NPU BBIHYXJICHHOM JIBHOKEHHHM >KHJIKOCTH BIOJb
IJIOCKOM MTOBEPXHOCTH MPH JIAMUHAPHOM PEKHME.

2.6. Pacuer KOHBEKTHMBHOW TEIJIOOTJAYM NPU BBIHYKICHHOM JIBHOKCHHHM >KHJIKOCTH BIOJb
MJIOCKOM MOBEPXHOCTH MPHU TYpPOYJIEHTHOM PEXUME.



2.7. Pacyer KOHBEKTUBHOW TETUIOOTIA4M MPHU BHIHYKICHHOM JBHKEHUH )XHJIKOCTH B TpyOe mpu
JAMHUHAPHOM pEeXHIME.

2.8. Pacdyer KOHBEKTUBHOU TEIUIOOTA4H MPHU BBIHYKICHHOM JIBI)KEHUH KHUIKOCTU B TpyOe mpu
TypOyJIEHTHOM PEKUME.

2.9. OcoOeHHOCTH IpoLiecca KOHBEKTUBHOM TEIUIOOTJAYU IPU CTPYHHOH OOJyBKE IMJIOCKUX U
UIMHIPUYECKUX 3aTOTOBOK.

2.10. Pacyer TermmooTnaun mpu cBOOOTHONW KOHBEKIIHH.

2.11. BeipaxkeHus 1y1s pacyeTa KOHBEKTUBHOM TEIUIOOTAA4H B KPUTEPUATIBLHOM BUJIE.

Pazoen 3. Ilepenoc meniomul Mo1EKYAAPHOI menionpoeoonocmuio /1,2/

3.1. 'unote3a @ypre. [lonsTue TemneparypHoro noJisg. Buabsl TeMiepaTypHbIX MOJICH.

3.2. IuddepennuanbHoe ypaBHEHHE HECTAIIMOHAPHON TEIUIONPOBOAHOCTH. [locTaHoBKa 3a1auun
HECTAllMOHAPHOH TETIONPOBOHOCTH.

3.3. Buspl rpaHUYHBIX YCIOBUHM sl peIICHHs 3a/1a4 HECTAIMOHAPHOM TEIIONPOBOAHOCTH.

3.4. Metoasl pemieHust 3a7ad  HECTAIMOHAPHOM  TEIUIONPOBOAHOCTH M 00JacTb UX
MPUMEHUMOCTH.

3.5. Anamu3z oOmiero pemienuss aud@epeHIMaNIbHOTO  ypaBHEHHS  HECTallMOHApHOM
TETUIOIPOBOAHOCTH NIPY TPAHUYHBIX YCIOBUSAX TPETHETO POJIa.

3.6. Kpurepuii bro u ero BiusiHie Ha MPOLIECC HATPEBa U OXJIAXKACHUS Tel. TepMUYECKU TOHKHE
¥ TEPMHYECKH MAaCCHBHEIE TeJa.

3.7. PerynsapHblii TEMJIOBOKW PEXHUM M €r0 OCOOCHHOCTH MpPH TPAaHUYHBIX YCIOBHUSX IEPBOTO,
BTOPOTO ¥ TPETHETO POJIa..

3.8. [TocTanoBka 3a/1a4¥l CTallMOHAPHOM TEIIIONPOBOIHOCTH.

3.9. CrauuonapHasi TEIUIONPOBOJHOCTh B IUIOCKOM OJIHO- W MHOTOCJIOWHOW CTEHKE Mpu
TPaHUYHBIX YCIOBUSAX MEPBOTO POJA.

3.10. CraumonapHasi TEIUIONPOBOJHOCTh B IUIOCKOW OJHO- M MHOTOCJIOMHOW CTEHKE IpH
TPaHUYHBIX YCIOBUAX TPETHETO POAa.

3.11. CraumnonapHasi TEIJIONPOBOJHOCTh B IMJIMHJIPUYECKON OJHO- M MHOTOCJIOMHOW CTEHKE
[P TPAHUYHBIX YCIOBHUAX MEPBOTO POA.

3.12. CrauuonapHasi TEIJIONPOBOJHOCTh B IMJIMHIPUYECKONW OJHO- M MHOTOCJIOMHOW CTEHKE
[P TPAHUYHBIX YCIOBUAX TPETHETrO pPoja.

3.13. OcoOeHHOCTH pelIeHHs] CTAalMOHAPHOW 3ajaud TEIUIONPOBOJHOCTH MpPH TI'PaHUYHBIX
YCIOBUSAX BTOPOI'O poJia.

3.14. CniocoObl HHTEHCU(UKAINY MPOIecca TEIUIONepeaun U UX aHAJIH3.

Pazoen 4. Ilepenoc mennomut uznyuenuem /1,2/

4.1. OGmias xapakTepuCcTHUKa Ipoliecca MepeHoca TeIIOThl U3IydeHuEM. Bubl u3mydeHusl.

4.2. Konn4yecTBeHHbIE XapaKTEPUCTUKU MTPOLIECCa U3ITYUCHHUS.

4.3. Bupl Iy9HCTHIX TTOTOKOB U CBSI3b MEXKIY HUMHU.

4.4. 3aK0H COXpaHEHMs YHEPTUU JJIS IPOLIECCca U3TYUECHHUS U eT0 aHAU3.

4.5. OcHOBHBIE 3aKOHBI U3ITYYCHHS a0COTIOTHO YEPHOTO Tela U UX aHAJIH3.

4.6. Ilonsarue ceporo Tena. 3aKOHBI U3TYYEHHUS CEPOTO Tea.

4.7. Buapl IOCTaHOBOK 33/1a4 pacyeTa TeIio00MeHa U3Ty4YeHUEM B 3aMKHYTBIX CHCTEMaX.

4.8. YrnoBele KOXQQHUIMEHTHl W3IYYEHUS U UX CBOMCTBA (IUII CHUCTEM C JIy4erpo3pauHou
cpenon).

4.9. VYrinoBsle K03(pPUIMEHTH H3Iy4eHUs] M MX CBOHCTBA (IUIi CHUCTEM C H3JIydarolie-
MIOTJIOIAOIICH CPeIoit).

4.10. Knaccuueckuil 30HaJBHBIH METOJ pacueTa TEMIOOOMEHa H3Iy4YeHHEM B CHUCTEMax C
JTy4enpo3payHoOi CpeIou.

4.11. OcobeHHOCTH NPUMEHEHUS KIIACCHUYECKOTO 30HAJBHOTO METOJAa pacdera TerIooOMeHa
M3JIyYEHHEM B CUCTEMAX C U3JIy4arollle-MOorIoMaole Cpe1ou.

4.12. OcoOeHHOCTH TPUMEHEHHUsS KIACCHYECKOTO 30HAJIBHOTO METOJa JJIS pacueTa CIOXKHOTO
(pamuanMOHHO-KOHBEKTHBHOTO) TETLIOOOMEHA.



Pazoen 5. Tennosasn paboma u Koncmpykyuu memaniypzudeckux neueii /1,2/

5.1. Knaccudukarys mpoMBIIIUIEHHOTO 000pYIOBaHHS C SHEPTETUICCKON TOUKH 3PCHHS.

5.2. Ileun kak TexHoJormueckoe obopynoBanue. Knaccupukanus nedeit mo TUMHTHPYIOIIEMY
poLeccy.

5.3. CocoObl reHepanyy TEIIOTHI 33 CYET CKUTaHUs TOILJIUBA.

5.4. CriocoObl TeHEpaIlUK TEIIOTHI 32 CUET AJICKTPUUESCKOU SHEPTHH.

5.5. TemneparypHsle U TEIJIOBBIE PEXKUMBI ITI€UEH TPOXOAHOIO THIIA.

5.6. TeMmnepatypHbI€ U TEIUIOBBIE PEKUMBI IT€UEH MEPUOIUYECKOTO TCUCTBUS.

5.7. CriocoObl HCIIOTB30BAHMUS TEIIIOTHI OTXOSAIINX ra30B U 000PYAOBaHHUE Ul UX PEeaTH3aIUU.
5.8. TenmoBoii OanaHc meyei, ero COCTaBICHHUE U aHAIHU3.

5.9. TeruoBast paboTa 1 TEIUIOBOM OanaHC JOMEHHBIX MIEYCH.

5.10. TenmoBas paboTa U TEIUIOBOK OaTaHC KUCIIOPOIHBIX KOHBEPTEPOB.

5.11. TenutoBast paboTa M TEIUIOBOM OalaHC JYTOBBIX CTAJETIIABHIIBHBIX MTEYEH.

5.12. Tennoas paboTa U TEIJIOBON OallaHC HarpeBaTEeIbHBIX KOJIOALIEB.

5.13. TennoBast paboTa U TEIUIOBOM OalaHC METOJUYECKUX €YU TOIKATEIHLHOTO THIIA.

5.14. Tennmoas paboTa U TEMJIOBOK OallaHC METOAMYECKUX MeUeH C MaraloimuMu OaiKkamH.

5.15. TennoBast paboTa U TEIUIOBOM OalaHC Meuei ¢ KOIBIEBBIM MOIOM.

5.16. TennoBas paboTa U TEIJIOBOW OallaHC Meuei KOJIMaKoBOro THIA.

5.17. TennoBas paboTa U TEIUIOBOW OalaHC reuel OaleHHOro THIIA.

5.18. dusmueckre W OIKCIUTyaTallUOHHBIE CBOICTBA OTHEYMOPHBIX M TEIIOU3OJSIIMOHHBIX
MaTepUasoB.

Pazoen 6. Ocnogvl meopuu ouucmku 2azoe /1/

6.1. Ilpuuunsl nosiBneHust neutd B razax. [lomstus ITIJK, I1/IB. ComumanbHas 3HaYUMOCTH
OUYMCTKU TEXHOJIOTMUYECKUX Ta30B.

6.2. CriocoObI CyX0¥ OYMCTKH ra30B U 000PYI0BAHUE ISl MX PEATH3aIUU.

6.3. CrtocoObl MOKPOI OUHMCTKHM Ta30B U 000pyJOBAHUE JUIS UX peaTu3aliu

6.4. Pabota ocanuTenbHbIX Kamep U 3(PPEKTUBHOCTh OUNCTKU a30B B HUX.

6.5. PaboTa BoisIHBIX CKpyOOepoB U 3P PEeKTUBHOCTh OUUCTKHU ra30B B HUX

6.6. OuncTKa ra3oB OT IbUIM B PyKaBHBIX (PUIBTpaXx.

6.7. Ucnionb30BaHue 31€KTPO(UIBTPOB JJIsi OUYMCTKU T'a30B.

6.8. OuncTKa ra3oB JOMEHHBIX MTEYEH.

6.9. OuncTka ra3oB KMCIOPOJHBIX KOHBEPTEPOB.

6.10. OuncTka ra3oB 1yTOBbIX CTAJICIIJIABUIIbHBIX MTEYEH.

6.11. OuncTka ra3oB araoMepalliOHHOTO TPOU3BOICTBA.

PEKOMEH/ITYEMAA JINTEPATYPA K YACTH 3
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