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1 OBIIME ITOJIOXKEHUA

[IporpamMma BCTYNHTENbHBIX HCIBITAHUNM 1O CHEIUAJIbHOCTH 00pa30BaTEIIbHOIO YPOBHS
«MarucTp» HampasiieHus noarotoBku 22.04.02 «Meramnyprusi» pa3padoTaHa Ha OCHOBE CIEAYIONIUX
JOKYMEHTOB:

- TOCYJIapCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa BhICLIErO NMPOPECCHOHATILHOI0 00pa30oBaHus
10 HaIpaBJICHUIO MOAroToBKH 22.04.02 «MeTamnyprus»;

- pabouux yuyeOHbIX IJIAHOB MOJArOTOBKHM 0aKalaBpOB YKa3aHHOI'O HaIlpaBJICHUSI.

2 COIEPXKAHUE 3AJJAHUM BCTYIIUTEJBHOI'O UCITBITAHUS, IEPEYEHb TEM U
BOIIPOCOB, HEOBXOIUMBbIX JJIAA ET'O BBIIIOJIHEHU A

Pazgen 1 — Merajuryprus 4yryHa.

OOmasi xapakTepuCTHKa CXEMbl IPOM3BOJCTBA 4UyryHa M crtanu. Kiaccudukanus sKene3HbIX,
MapralueBblX pyx u (QuioocoB. 3amackl pyld YEPHBIX METAUIOB, OCHOBHBIE MECTOPOKJICHHUS.
[TpoMBIIIIEHHO-9KOHOMUYECKAs OLIEHKa MECTOPOXKIEHUHM MOJIE3HBIX UCKOIAEMBbIX.

OO6mrast XxapaKTepuCTHUKA TEXHOJIOTUHA MEXaHUIECKOU 00pabOTKH TMOJIE3HBIX MCKOMaeMbIX. CrtocoObl
IpoOiIeHUs, U3METbYCHUSI M TPOXOUYCHHS PYIibl, MpUMeEHsemMoe obopyrnoBanue. CrocoOsl oOoraieHus,
npuMeHsemMoe oOopymoBanue. OOxur pyn 4€pHbIX MeTauioB. OOmas XapakTepuCTHKa METOOB
okyckoBaHus. CyIIHOCTh M Kiaccuukalus NpoleccoB OKycKoBaHMs. bpukerupoBanue, oOnactb
MpUMEHEHMs, BHUJBI OpukeToB. TexHojoruueckas cxema OpHKeTUpoBaHUS. Buuel cBs3yOMINX,
npeccoBoe 00opynoBaHue. MeTalmypruieckiue CBOMCTBa OPUKETOB.

[IpousBoncTBo okatbiuel. IlepcriekTuBbl pa3BUTHS, 00JIACTH NPUMEHEHUS, BUABI OKaTbIIICH.
TexHomornyeckasi cxema MpoM3BOACTBAa okaThimiei. O00py10BaHNEe O0OXKHUTOBBIX 1IEXOB, TEMIIEPATYPHO-
TEIUIOBOM pPEeXHUM OO0XHra. XUMHUKO-MHHEpPAJIOTMUECKUe IMPEBpallleHUus IMpU OOXKUI€ OKAaThIIIEH.
Mertamypruyeckue CBOMCTBA OKATHIIIEH.

ArnomepanluoHHOE MpOu3BOACTBO. [lepcrekTuBbl pa3BUTHs, 007acTb NPUMEHEHUS, BUJIBI
arnomepara. TexHoyoruueckas cxema Mpou3BOACTBa ariiomepara. OO0opyqoBaHUE arJoMEpalliOHHBIX
¢abpuk, TeMIepaTypHO-TEIUIOBOM ariioMepaluud. XHUMUKO-MUHEpPaJOrHuecKue MpeBpalleHusl Mpu
IIPOM3BOJICTBE arjoMepaTa. MeTtamypruueckue CBOMCTBa arjiomepara.

HcTopus BO3HUKHOBEHHUS! TOMEHHOTO mporiecca. [lepcrnexkTuBbl JOMEHHOTO mpoiecca B 21 Beke.
Texnomorndeckasi cxema NTpou3BoACTBa 4yryHa. lIpoduns momennoit mneun. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKUUHU JOMeHHOM neuu. CTpykTypa BHYTPEHHEro IpPOCTpaHCTBA JOMEHHOW meud. 3arpys3ka
IIMXTOBBIX MAaTe€pHalOB B IM€ub, AYThE, NIPOTUBOTOK UIMXTOBBIX MaTepHasioB M ra3zoB. OOpa3oBaHue
MeTajljia ¥ 11aKa. Bellyck IpoyKTOB IJIaBKU.

OCHOBBI TEOpPHUM U TEXHOJOTMU Mpou3BojAcTBa uyryHa. Kmaccudukanus uyryHoB. Dusuko-
XMMHMUYECKHE TMPEBpalleHUs] B NPOCTPAHCTBE JOMEHHOM neuu. MarepualbHbI U TEIJIOBOW OajaHC
JOMEHHOM IUIaBKU. TeXHUKO-DKOHOMHUYECKHE II0Ka3aTeld JOMEHHOM IUIaBKU U MeETOoJbl €€
MHTEHCU(UKALIUH.

Knaccudukanus mporieccoB 0€CKOKCOBOM MeTauryprun. Pa3Butne 6€CKOKCOBON METALTyprHH U
nepcrnekTuBel €€ pa3Butus B 21 Beke. lcmonb3oBaHue NPOAYKIUMH OECKOKCOBONM METAIIypruM B
METaJTypruuecKux mporueccax.

Pexomennyemas urteparypa: [1-4]

Pazgea 2 — Merajuryprusi CTajiu.

Knaccudukanuss craneruiaBuiabHbIX —mporeccoB. [logoBele W KOHBEPTEPHBIE  IMPOIIECCHI
DneKxTpocTaneniaBuibHbIN poriecc. Mertoabl CIIeIMATBHO N METAJLTYPTrUH.
CoBpeMeHHBIC TEHIICHIIMM Pa3BUTHSA CTAJCIUIABMIBHBIX TexHosorud. Kiaccudukamus cranei.
[[InxTOBBIE MAaTEpUAJIBI CTAJIEIIIIABHIIBHOTO MTPOU3BOACTBA.

KonBeptopusie mpomeccol. KucimopoaHo-koHBepTepHBIM  mporiecc. (OCHOBBI  TEXHOJIOTHH
KHUCJIOPOTHO-KOHBEPTEPHOUN TUIaBKU. [IpOoW3BOACTBO CTalM B KHCJIOPOJHBIX KOHBEPTOpPAx IOHHOIO M
KOMOMHHPOBAHHOTO TyThS.
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MapTreHoBCKMI Mpoliecc: OCOOCHHOCTH IUIaBKM CTajld B MapTEHOBCKON I€4M, BapUaHThI
MapTEHOBCKOI'O IIpoLiecca, MPUHIUI pereHepaluy Teria U TOIIMBO J1J1s MapTeHOBCKuUX nedeil. [lepuoibl
MAapTEHOBCKOW IUIABKU. TEXHOJIOTHMS IUIaBKM B OCHOBHOM MAapTEHOBCKOM II€YM Ha CKpan-pyaHbIM
nporecce. Kucnprii MapTeHoBCkuil mporiecc. TpeOoBaHMS K MIMXTE M TOIUIMBY. XOJI IUIABKHA B KUCJIOU
MapTeHOBCKOH neuu. HTeHcuukanys MapTeHOBCKOTO Mpolecca. [Ipon3BoacTBO cTanu B IByXBaHHBIX
CTaJICIUIaBWIIbHBIX arperaTax.

DneKkTpocTaneriaBmibHbINA mporiecc. Metoapl BeitutaBku ctaniu B JICII. OcoOeHHOCTH BBITUTABKH
ctamn B cBepxmonaeix JCII. Metonbr maTeHcupukanuu 1iaBku B JICII. OcoOeHHOCTH BBITUIABKH
ctanu B kucieix JCII. Oco6enHocTH BBIIaBKY JiernpoBaHHbix ctaneit B JCII.

Bueneunas oOpaboTka cranu. TexHosiorMueckue 3agadyd, KOTOpPbIE PELIAIOT IPU BHENEYHOU
obpaboTtke. Meroapl BHemeyHOW o0paboTku cranu. JloBeAeHWE cTajaum Ha arperare KOBII-TICYb.
BakyymupoBanue cranm.

Crioco0s1 paznuBku crainu. O0opymoBaHUE M OpraHU3AIMS PA3JIUBKU CTAA B CIUTKHU. Pa3imBka
cranu Ha MHPC. OcoOGeHHOCTH DPAa3/IMBKHU JIETUPOBAHHBIX CTajied. ['MapoJuHaMUyecKue MpOLECcChl,
KOTOpbIE IPOUCXOJAT B CTAJIEPa3IMBOYHOM KOBIIE U MPH HAMOJHEHUHU U3JI0KHUIL U KPUCTAIIIU3aTOPOB.
[Ipouecchl, MPOUCXOAIINE MTPH BBIITYCKE METaslIa U3 MEYH.

B3aumonelicTBue )XuIKOro MeTajljia C OTHEYIIOPHBIM MaTepUajIoM CTalepa3IMBOYHBIX CTAKAHOB.

Tenno¢usuka ciautka. Temnodusnueckue MpoIecchl, MPOUCXOAIINE BO BpeMsl KpUCTaIM3alUU
ciutka. Ilepeoxnmaxnaenue, kpucraumzauus H  (QOPMHUPOBAHUS KPUCTANIMYECKOM CTPYKTYpBHI,
ycaJlouHble SIBJICHUS M UX mociuenctBus. Kpucramumsanus c razoo0OpasoBanueM. DopmupoBaHUE
OCHOBHBIX CTPYKTYPHBIX 30H CIUTKOB CIIOKOWHOM CTAJIH.

JIukBallMOHHBIE TMPOLIECCHl MPU  KPUCTAJUIM3AIMK  CIUTKOB. XHUMHYecKas U (usmdeckas
HEOJHOPOJHOCTh B CTAJIbHBIX CIIUTKAX PA3JIUYHBIX THUIIOB.

Pexomenayemas surteparypa: [4-8]

Pazgea 3 — Mera/uryprusi iBeTHbIX METAJJIOB.

Knaccudukanus 1BeTHbIX METAIIIOB.

Metannyprus alnroMuHUSA. Buapl allfoMUHUEBBIX PYJ, UX COCTaB M MecTOpoxaeHus. CrocoObl
npousBojAcTBa TIiMHO3eMa. IlpousBoacTBO rimMHO3eMa crnocoboM baiiepa. DnexkrponuTuueckas
BBIIUIABKA ~ QJIIOMUHUSL C  KPUOJUTO-TJIMHO3EMHBIX paciuiaBoB. PaduHupoBaHue  alOMHUHUS:
OTCTaMBaHHE, MPOyBKA Ta3aMu, TPEXCIOWHBIN cOCcO0, 30HHAs TIaBKa. MapKUpOBKa aTIOMUHUS U €TO
CILUIaBOB

Mertannyprus MarHusg. MarHueBas Cblpb€ U €ro IMOJArOTOBKAa JJIsi IOJYYEHHS MarHus
AIIEKTPOIN30M DJIEKTPOJUTHYECKas BbIMIaBKa Maruus. PaguuupoBanue maruus. MapkupoBka MarHus
U €ro CIJIaBOB

Metannyprus TuTaHa. Buabl TUTaHOBBIX pyJ, MX COCTaB U MecTopoxiaeHus. lIpomsBonctBo
4yUCTOro Terpaxjopuaa tutaHa. llepepaboTka Terpaxyiopyia THUTaHa C TIOMOUIbIO MarHus.
PadunupoBanue tutana. CrnocoObl MOJIy4YeHUs TOBAPHBIX CIUTKOB TUTaHAa. MapKUpOBKAa TUTAHOBOM
ryOKH, TUTaHA U €ro CIJIaBOB.

Metamnyprus menu. Ceipbe Al TPOU3BOJACTBA MEIU M €€ MOJArOTOBKA K METallypruyecKoin
nepepaboTke. OKHUCIUTENbHBIM OOXHUI MEIHBIX KOHLEHTpPaTOB. BpimiiaBka mITeiHAa B IIAXTHBIX,
OTpaXkaTeNIbHBIX M d3JeKTpuyeckux nedax. KoHBepTupoBaHusi MeaHbIX IITeHHOB. OrsHeBoe u
ANIEKTPOJUTHYECKOE padUHUpPOBaHHE Meau. [HUapoMeTaulyprusi Meau: KydyHOe U IOA3EMHOE
BbIIIIEJIaYMBaHNE O€THBIX Py, LIEMEHTAUs, AEKTPoan3. MapKkupoBka MeJiu U €€ CIUIaBOB.

Metamnyprus Hukens. Ceipbe Uisi  NPOU3BOJACTBA HHMKEIs M €ro MNOATOTOBKAa K
MeTajulypruueckoi nepepadotku. [lepepaboTka OKUCICHHBIX U CYIbPUAHBIX PYI. DIEKTPOJIUTUYECKOE
paduHUPOBAHNE HUKETIS.

Pexomennyemas aureparypa: [9-11]

Pa3znen 4 — O6padoTka MeTa/NJI0B 1aBJIeHHEM.
OcHOBHBIE BHUbI 06pa60T1<1/1 MCTAJJIOB JABJICHHUCM: ONPCACICHUA W OTIHYHUTCIBHBIC ITPU3HAKU.
TexHOTOrMUECKHE CXEMBI IMPON3BOACTBA IIPOKATA B UX PA3BUTHUH.
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Crpoenue metaios. [lonstue o nmpoyHocTu M miaacTUUHOCTH. Buael negopmanuu. Juarpamma
pacTsbkeHus 00pa3noB. IIpodyHOCTh M IJIACTUYHOCTh METAUIOB, MOKA3aTeIM HMX XapaKTepU3YIOLIuE.
[IpocTeitmmii MexaHU3M TJIACTHYECKOH MedopMaii MOHO- U nouKpucTawia. OOpa3oBaHHe TEKCTYPHI.
XonoaHast U ropsiyas nedopmanus METAJIOB, SIBJICHHUS WX CcoONpoBokjaroniue. OCHOBHbIE 3aKOHbI
MJIACTUYECKOH JedopMaIiuii.

[IpononibHas MpoKaTKa: OCHOBHbIE OTJIMYMTENbHbIE Mpu3Haku. QOugar gedopmanuu m0pu
MpoJ0IbHON TpokaTke. OCHOBHBIE TapameTpbl odara aedopMallid W 3aBUCUMOCTh MEXIy HHUMH.
YacTHbIl, cpeiHUN U CyMMapHbIN KOAPPUIUEHT BBITSKKU. [loHATHE O cMeleHHOM 00beMe.

Buemnee Tpenue npu npokaTtke. 3akoH TpeHuss AMoHToHa-Kynona. Koadduuuent u yron tpenus.
VYpoBenb 3HaueHui Kod(dduiMEeHTa TpeHHs] NpU Pa3IUYHBIX CIy4yasx MPOKATKU. 3aBUCHUMOCTb
ko3¢ uimeHTa TpeHUs OT YCIOBUN NMPOKATKU U (POPMYIBI ISl €ro ONpelieeHUs. DKCIIepUMEHTAIbHbIE
METO/1bI olpeieieHus KodduireHTa TpeHus.

VYcnoBusi HayaJIbHOTO 3axBaTa MeTajula BajJkaMu. HeycraHOBUBIIAsICS M YCTAaHOBUBILASCS CTaAUU
MIPOKATKH. Y CJIOBHS 3aXBaTa MeTaJljla BAJIKaMH B YCTAHOBUBILEMCS ITPOLIECCE MPOKATKHU.

OnepexxeHue Npu NPOAOJIbHONW IpPOKAaTKe. 3aBUCHUMOCTb OINEPEXKEHUS OT YCIOBUN IPOKATKHU.
Metonpl U Gopmysbl A onpeAenaeHus onepexkeHus. Kak u3aMeHseTcss OKpyKHasi CKOPOCTh BAJIKOB U
MeTaia B ouare aepopmanuu. CKOpoCTh NPOKATKU U CKOPOCTh JedopMaliiu.

Ymmpenue npu npoJoJIbHONW MpoKaTKe. Buipl ylupeHns npyu npoAoiabHOM npokaTke. GopMyiisl
JUI OIIPEJIeNICHUs] YIIUPEHUs. 3aBUCUMOCTD YIIUPEHUSI OT YCIOBHM MPOKATKH.

Cunma mpokaTkd, CHocoObl ee ompenesneHus. MOMEHT, MOIIHOCTh MPOKATKH KM MOIIHOCTH
nsuraresns. CnocoObl onpeeneHuss MOMEHTa, MOLUTHOCTH IPOKATKU U MOIIHOCTH JIBUTATEJIs.

CoprameHT mnpokaTHOM npoxyKuuu. OCHOBHblE NOHATHS U onpexaeneHus. Kinaccudukanus
npokaTHoi npoaykuuu. CTannapTusanus npokaTHo npoaykunud. CopTaMeHT COPTOBBIX Ipoduieil, nx
knaccupukanus. CopTaMeHT JHCTOBOM mpoiykuuu, ee kKinaccudukanus. CoprameHT TpyO, uX
knaccugukanus. [Ipoune Buasl npokata. [Ipocteie npoduian npokarta: onpeaesieHue, OCHOBHBIE BU/bI.
®dacoHHbIe MPO(UIN MpoKaTa: ONpeaAeIeHIUE, OCHOBHbIE BUIbIL.

O6opynoBaHHe CTAHOB IMPOJIOJIbHOM IPOKATKU: OCHOBHBIE TIOHSTHSI U OIPENEICHHUS.
Knaccudukanus cTaHOB NMpoA0IbHON MPOKATKU: [0 PEXUMY pabOThl U HA3HAYEHMIO; 110 KOJIUYECTBY U
PacMoJIOKEHUIO BAaJIKOB B KJIETH U KieTell B craHe. Pabouas KjieTh craHa MpOJOJbHOM IPOKATKH, €€
COCTaBHbIE AJIEMEHTBI: CTAaHUHBI, [IPOKATHbIE BAJIKU, MEXAHU3Mbl YCTAHOBKU U PETYIMPOBKHU BAJIKOB.
BankoBass apmarypa KieTell CTaHOB MPOJOJIBHOM NPOKAaTKW. [JlaBHas JWHUS CTaHa MPOAOJIBHOMN
npokatku. CoequHuTeNbHBIE yeTpoiicTBa. BennoMorarenbHoe 00opyioBaHNE TPOKATHBIX CTAHOB.

KanubpoBka NpOKAaTHBIX BAJKOB: OCHOBHBIE IOHATHS U OIpeAeTeHHs. DJIeMeHTbl KanuOpa.
JlaBneHue W IpyKHHa BaJKoB. Bpimyck kanuOpa M ero HazHayeHHE. 3a30p MEXK]y BaJKaMH U €ro
HazHaueHne. Krnaccudukamus kamuOpoB BankoB. CucreMa SIIMYHBIX KaJIMOpOB: Ha3HAYCHHE,
npeuMylnecTsa U Henoctarku. Cucrema KaauOpoB poMO — KBajapaT: Ha3HAu€HUE, MPEUMYLIECTBA U
HegocraTku. Cuctema KaauOpoB OBajl — KBaJparT: Ha3HAYeHHE, IpeuMyllecTBa U HepocTaTku. OOmiue
MOJIOKEHUSI pacyeTa KaJMOpOBKM NPOKAaTHBIX BajkoB. Cxema KaiduOpPOBKU KpPYIJIbIX M KBaJpaTHBIX
npodwuineit. OcoO0eHHOCTH KaTuOpoBKHU (HPaCOHHBIX MPOGUIIEH.

TexHonorn4eckre CXeMbl MPOU3BOJACTBA IMPOKATa M3 OOBIYHOIO M HENPEPHIBHOJIUTOIO CIIMTKA.
Hcxonuble Marepuansl. [1oAroToBKa HMCXOAHBIX MAaTEpUANOB K IPOKaTKe. TeMIlepaTypHBIM DPEXKHM
HarpeBa U IMPOKATKUM MeTaya. TeXHOJOrus NMPOKATKM Ha 3aroTOBOYHBIX CTAaHAX Pa3JIMYHOIO THUIIA.
TexHonorus: Mpou3BOACTBA MpPOKAaTa Ha pebcoOamouHbIX cTaHax. [Ipou3BOACTBO COPTOBOrO IpoKaTa.
[IpousBoncTBo KkaraHkd. [Ipou3BOACTBO TOJCTHIX JUCTOB: THUIBl CTAaHOB, COPTAMEHT, TEXHOJIOTHS.
[Ipou3BOICTBO TOHKUX rOpsYEKaTaHbIX IOJIOC: TUIIBI CTAHOB, COPTaMEHT, TexHoiorus. [IpousBoacTo
XOJIOTHOKAaTaHOW MOJIOCOBOM CTajJM: TUIIBl CTAHOB, COPTAMEHT, TEXHOJOIHs. TEeXHHKO-3KOHOMUYECKUE
MOKa3aTeay MPOKaTHOTO MPOU3BOJICTBA.

Hedextsl nmpokata. Knaccudukanus nedexkToB mo mpoucxoxkacHuio. [loBepXHOCTHBIE AEPEKTHI
CTAJICIUIABWIIBHOTO  NPOMUCXOXKJeHUs. BHyTpenHue nedextsl ciutka. JledekTsl mpoKaTHOro
npoucxoxaenus. Jlepextsl HarpeBa Merawia. OcHOBHble J€(EKTbl NPOKATKH, MPUYUHBI
npoucxoxaeHus. Jlegpextsl oTaenaku npokara. [lpoune nedexrsl.

CriocoObl MPOU3BO/ICTBA THYTHIX NPOduUiIeH, NX MPEUMYILIECTBA 10 CPABHEHUIO C TOpsYEKaTaHbIMH.
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OCHOBHBIC OTIMYUS TPOIECCOB MNPODUIUPOBAHUS THYTHIX TpoduiaciH u TopsYeld MPOKATKH.
TeXHOIOTUYeCKHE CXeMBI ITPOU3BOICTBA THYTHIX TPOQHIICH TIpoKaTa.

BoJsioueHne MeTamioB: CYIIHOCTh MPOIECCa, COPTAMEHT u3lenuid. Boyioka W ee 3JIEeMEHTHI.
CriocoObI BOJIOUEHHS TOJBIX H37enuid. Bomounnbpable cTaHbl. OCHOBHBIE TEXHOJOTHYCCKUE OIEPAIUN
P BOJIOYECHUH METAJLIOB.

[IpousBoactBo TpyO: Kiaccuduramus mo crocoOy mpousBojacTBa. [Ipom3BOACTBO OECHIOBHBIX
TPyO: COPTaMEHT, TEXHOJIOTHYECKHE CXeMbl. TpyOOTPOKATHBIM KOMIUICKC: IIPOIIMBHBIC TPYOHBIC CTAHBI;
packaTHbIC TPYOHBIC CTaHBI, OT/ACIOYHBIC TPYOHBIE cTaHbL. [IpOM3BOJCTBO CBApPHBIX TPYO: COPTAMEHT,
TEXHOJIOTHSI.

[IpeccoBanne MeTayuIOB: CYIIHOCTh TIpoliecca, copraMeHT wuzaenuil. CrocoObsl mpeccoBaHUs,
MIPEUMYIIIECTBA U HEJOCTATKU. TeXHOIOTHS 1 000pyI0OBaHUE JIJISl IPECCOBAHUS.

Ky3He4HO-TaMIIOBOYHOE TPOU3BOJICTBO: COPTAMEHT W3JICIMiA, OCHOBHBIC IPEHMYIIECTBA U
HEJ0CTaTKHU Tporiecca. TeXHOJIOTUs K 000PYI0BaHHE KY3HEUHO-IIITAMITIOBOYHOTO TIPOU3BOICTBA.

Pexomenayemas nurteparypa: [12-16]

Pa3zpnen S — Temsiorexnuka

[TepBriit 3axkoH TepMoauHaMuKH. TermoemkocTb. M3omponecchl. [IpuMeHeHne MmepBOro 3aKkoHa
TEPMOJIMHAMUKHU K pacueraM u3onpoieccoB. Bropoii 3akon TepmoaunHaMuku. DHTponus. KOHBEeKTUBHBIN
TEIUIO- U MacCOIEepeHoC. 3aKOHbI COXPaHEHMs] MacChl, MOTOKA UMITYJbCa, SHEPruu. 3akoHsl HbroTOHA,
®ypbe u OPuka. OCHOBBI TEOPUU MOTPAHUYHOTO CIOS.

Pamnanmonneiii  TermooOmen. 3akonsl [lmanka, JlamGepra, Kupxroda, Credana-bonbimana.
TenmooOMeH wu3IIydeHHEM B TMPO3payHbIX W ToTJomammux cpenax. CoOCTBEHHOE HWHTErpajbHOE
u3nyyeHue TtBepablx Ten. CnekTp wu3nydeHue TBepAblx Teid. [loryomarensHas M H3iIydaTelabHast
criocobHocTH Tena. TernoBoe M3iydyeHHe B Mpoleccax MHTEHCHUBHOTO TEIIOOOMEHA, CYIIKH U IPYruX
TEXHOJIOTHYECKUX Mpolieccax.

[Ipouecchl BocmiaMeHEHUs] U pacnpocTpaHeHHs IuiaMeHd. CaMOBOCIUIAMEHEHHE U 3a)KUTaHHe
roprounx cmeceil. TermnoBas u nenHas Teopusi camoBocIlaMeHeHHs. KOHLEHTpalMOHHbIE T'PaHUIbI
camMOBOCILJIaMeHEeHUsI U 3akuranusi. CaMoBOCIUIaMEHEHUE TBEpIoro ToruinBa. HopMmanbHOe ropenue.

[IpoMmbIiIIeHHbIE OTHETEXHUYECKHE MPOLECChl U YCTAaHOBKHU. TeIIoTeXHUYEeCKas KiaccuuKaius
TEXHOJIOTHYECKHX TMpoleccoB. MarepuanbHble U TEIUIOBblE OallaHChl TEXHOJOIMYECKHUX IPOLIECCOB.
VYpasHenus remoBoro 6ananca u cucrema KII/] rexnonornyeckoro npoiecca.

TennoBple M TEXHOJOTMYECKHE CXEMbl TOIUIMBHBIX I1e4ed. TeIIoBble CXEMBbl IIeUel C
pEereHepaTUBHBIM TEIUJIOUCIIOIB30BAHMEM U BHEUIHUM TEXHOJOTMUECKHUM TEIJIOUCIIOJIb30BAHUEM.
TemnoBble cxeMbl Meuell MHOTOLIeJIeBOro Ha3HaueHus. [IpuHIMnuanbHple 0COOEHHOCTH TEIJIOBBIX CXEM
U KPUTEPUU HUX SHEPreTUUYECKOro0 COBEPIIECHCTBOBAHUS. TEMJIOTEXHUYECKUE MPUHLMUIBI (METO/bI)
0(pOpMIIEHHSI TEXHOJIOTMUYECKUX MPOLECCOB, UX KJIacCU(UKALUI U OCOOEHHOCTH.

JIBukeHre ra3oB M BHEIIHMH TEIJI0O M MaccooOMeH B pabouell Kamepe € OTKPBITBIM H
M30JIMPOBAaHHBIM MCTOYHMKAMH TeIula. Meroapl pacuera pe3yJbTUPYIOLIEro TEIIOBOTO U MacCOBOTO
noTokoB. Pacuer BpemeHu TemioBoil oOpaboTku "ToHkux" Ten. BHyrpeHHuil TemiooOMeH. Mertobl
pacuera MpOJOKUTEIBHOCTH HarpeBa 'mMaccuBHBIX' Tenl. TemmepaTypHble peXUMBl TEIUIOBOM
00pabOTKK MaCCUBHBIX TEJl.

[lepcriekTHBBI pa3BUTHs TOIUIMBHBIX meuyeil. be3oTxoqHast TEXHOJIOTHS KaK OCHOBA TEXHUYECKOTO
mporpecca TEIJIOTEXHOJOTUYECKUX IPOLECCOB. DHEPreThKa TEeXHOJOTMM Kak 0aza TeXHUYecKOM
peayin3alii HOBBIX TEXHOJOTHYECKUX MPOLECCOB U O€30TX0HBIX cucTeM. HoBble MICTOUHUKHU 3HEPTHUH,
palOHaIbHbIE TEIUIOBbIE CXEMbI. TerIoTeXHNYEeCKHE IPUHIUIBI U KOHCTPYKTUBHBIE CXEMBI.

Metonpl onpeneneHrs MOTPeOHOCTH MPOMBILUIEHHBIX NOTpeduTeneil B mape W ropsyeil Boje.
TemnnoBbie cetu. MeTopl onpeeNieHusl pacueTHOro0 pacxoja BoJAbl U napa. TernaoBoi U MPOYHOCTHOM
pacueThbl 3JIEMEHTOB TEIUIOBbIX cered. [IpombllieHHbIe KOTenbHbIE. TemaoBble CXeMbl U UX pacyer.
Metonpl pacnipefenieHUs] Harpy3kd KOTJIamMH. ODHEpPreTMdeckue, SKOHOMHYECKHE U SKOJOTHYECKHE
XapaKTePUCTUKU KOTEIbHBIX. TemIo3aeKTpoLUeHTpadl MNPOMBIIIJICHHBIX NpeanpuiaTuidl. Meronuka
OTpEJIeNIEHUs] SHEPreTUUEeCKUX IOKa3zaTejae TemI03JeKTPOLeHTpanel. YTUIIN3allMOHHbIE KOTENbHBIE,
TEIJIOHAacOCHbIE ycTaHOBKU U TOLI, ucronb3yronue BTOPUUHbIE SHEPTeTUUECKUE PECYPCHI MPEANPUITUI
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JUIs TEeHepaluu TeIla M JJeKTPO’HEepruu. PacueT TEmIoBBIX CXEeM, BbBIOOp pexuMa padboThI
YTHWIM3AalMOHHBIX yCTAaHOBOK IMAapajuIeIbHO C 3aBOJICKUMU M pPalOHHBIMU KOTEIbHBIMH, TOIl u
KOHJICHCAIlHOHHBIMU IEKTPUYECKUMU CTAHLIASAMH.

PexyneparuBHble TEMI00OMEHHUKN HENPEPHIBHOTO U IEPUOANYECKOTO ACUCTBUS, pereHepaTUBHBIE
TEIUIOOOMEHHUKH C HEMOJBIKHON M TOABM)KHOW HacaJKaMM, Ta30KUIKOCTHbIE U KUJIKOCTHO-
KUJKOCTHbIE CMECUTEJIbHbIE TEMIO0OMEHHUKH. TerIoBOM, THIPABIUYECKUN, MPOYHOCTHOW pacueTsl
PEKyIepaTUBHBIX TEIIOOOMEHHUKOB.

Cucrembl IPOU3BOJICTBA U PACIPEAEICHUS SHEPrOHOCUTENEH HA MPOMBIIUICHHBIX TPEIIPUITHSIIX.
XapakTepucTuka sHeproHocuteneid. Meroauka ornpeneneHus moTpeOHOCTH B SHEPTrOHOCUTEIISX.

Pexomenayemas auteparypa: [17-20]

3 KPUTEPUU OHUEHUBAHUA PE3YJIBTATOB BCTYIIUTEJBHOI'O UCIIBITAHUSA

OOBEKTOM KOHTPOJS 3HAHUM CTYJAEHTOB SBISAIOTCS PE3YIbTaThl BBITIOJHEHUS MHChMEHHBIX
3aIaHU SK3aMEHAIIMOHHOTO OmieTa. DK3aMEHAIIMOHHBIM OWJIET JUIsi BCTYNMUTEIBHBIX HCIBITAHUN IO
CHEIHAIbHOCTH  00pa30BaTEIbHOTO  YPOBHS ~ «MarucTp» HampaBiieHus nojarotoBku — 22.04.02
«MeTtamnyprus» COIEpKUT 3 3alaHusl Pa3IMIHOTO YPOBHS CJIOKHOCTH.

Kaxxnomy 3ananuto Ousera nprucBauBaeTcs ONpeaeIeHHOE KOJIMYECTBO 0alioB B COOTBETCTBUU CO
3HAYMMOCTBIO KXKJIOTO 3aJaHus B 001em oTBeTe Omiera (tadm. 1).

Ta6muma 1 - CtpykTypa 3K3aMeHaIlMOHHOTO OMIeTa

Ne 3amanus Xapaxkrep 3a1aHus 3HAYUMOCTh 3HAYUMOCTh
BOIIpOCA B 3aJ]aHNH, | 3aJaHus, 0aI
Oamn
L. 3ajaHue COIEPKUT S TECTOBBIX BOIIPOCOB 10 50
2. 3aanne CoIePXKUT 3 TEOPETUIECKUX BOTIPOCa 30 90
3. 3ajanne CoNECPXKUT 2 3a1a9u 30 60
BCET'O: 200

Ilepoe 3amaHuMe COOEPKHUT S5 TECTOBBIX BONPOCOB. KaXapli INpaBUIBHBIA OTBET HAa BOIIPOC
onienuBaercs B 10 Gayos.

Bropoe 3aganue coumepxkut 3 Teoperndeckux Bompoca. Kaxkaplil nmpaBUIbHBIM OTBET Ha BOIIPOC
oneuBaercsa B 30 GaymioB. OueHka oTBera Ha 25 0ayIoOB BBICTABIISIETCSA MPU MOJTHOM U 0OOCHOBAaHHOM
OTBETE Ha BOIPOC U OTJEJIbHBIX HECYLIECTBEHHBIX HEIOCTaTkax B GopMmyiaupoBkax. OneHKa OTBETa Ha
20 GayyoB BBICTABIISIETCS IIPH HETIOJIHOM OTBeTe Ha Bompoc. OueHka orBera Ha 10 6anioB BeICTaBISETCS
IIpU OTBETE C CyIIecTBEeHHbIMU omunOkamMu. Onenka B (0 OaiyoB BBICTAaBISIETCA B CIydae OTCYTCTBHS
OTBETA, HEYJOBJIETBOPUTEILHOM OTBETE.

Tperbe 3amanue coiepxkuT 2 3aaauu. [IpaBunbHOE pemieHue 3aaauu oueHuBaercs B 30 Oayios.
Onenka orBera Ha 25 OalioB BBICTABIAETCA IPU MOJHOM M OOOCHOBAaHHOM pELIEHUM 3a/Jayd U
OT/AENBbHBIX HECYIIECTBEHHBIX HeaocTarkax B ¢dopmynupoBkax. Orenka otBeta Ha 20 Oamios
BBICTaBJISIETCS TPU HENOJHOM perieHuH 3aaauu. Ouenka orBera Ha 10 OamioB BBICTaBISETCA MPHU
PELICHNH 3a/1a4M C CylIeCTBEHHbIMH omnOkaMu. OneHka B 0 0aioB BBICTABIISAETCS B CIydae OTCYTCTBUS
pelIeHUs 3a/1a4l U HEYIOBJIETBOPUTEIILHOM PELICHUH.

[To cymme 6amioB, HaOpaHHBIX IO OUJIETY, BBICTABIIsETCS OOIIas OLEHKA.

3HaHMUs CTyAeHTOB omueHuBatoTrcss no 200 - OamnbHOM mikanme. CuurTaercs, 4YTO CTYAEHT
MMOJOKHATEIBHO CIall DK3aM€EH, €CIU KOJINYECTBO 0ay1oB cocTasiseT 124 - 200.
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