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1 OBIME ITOJIO’KEHUA

[IporpamMMa BCTYNHUTENBHBIX MCHBITAHUH 1O CHEIHAIBHOCTH 00pa3oBaTENBFHOTO ypPOBHS
«MarucTp» HampasieHus noarotoBku 22.04.02 «Meramnyprus» pa3paboTaHa HAa OCHOBE CIEAYIOIIMX
JIOKyMEHTOB:

- TOCYZJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApPTa BBICHIETO NMPO(PECCHOHAIBHOIO 00pa30BaHMs
10 HampaBiieHUIO ToAroToBku 22.04.02 «MeTamnyprus»;

- pabounx yueOHBIX MJIAHOB MMOATOTOBKH 0aKajJaBpOB YKAa3aHHOTO HANpPaBICHMS.

2 COIEP)KAHUE 3AJTAHUM BCTYIIUTEJBHOT'O UCIIBITAHUS, IEPEYEHH TEM U
BOIIPOCOB, HEOBXOJIUMBbIX JJIS1 ET'O BBIIIOJIHEHU A

Pa3znen 1 — Merajuryprust 4yryHa.

OOmast xapakTepuUCTHKa CXEMbl MPOU3BOJACTBA uyryHa M cTanu. Knaccudukanus >xenesHbIX,
MapraHiueBblx pya # (mocoB. 3amackl pya 4YEpPHBIX METAJUIOB, OCHOBHBIE MECTOPOXKICHUSI.
[TpOMBILITIEHHO-?)KOHOMUYECKAs OLIEHKA MECTOPOKICHHM IOJIE3HBIX HCKOTIAEMBIX.

OO0m1as XxapakTepucTUKa TEXHOJIOTUH MEXaHUIECKON 00pabOTKH MOJIE3HBIX UCKOTaeMbIX. CIOCOOBI
NpoOJeHNs, U3MEIbUEHHUSI U TPOXOUEHUs pyAbl, IpuMeHseMoe obopynoBaHue. CrocoObl oboramieHus,
npuMeHsemoe oOopynoBanue. OOxur pyn 4€pHbIXx MerawioB. OOmias XapakTepHCTHKa METOJOB
okyckoBaHus. CymHOCTP M Kiaccu(UKalus IPOLECCOB OKYCKOBaHMA. bpukerupoBanue, o01acTh
NpUMEHEHUsI, BHUABI OpukeToB. TexHOJOrMuYeckass cxemMa OpUKEeTHPOBaHHA. BuAbl CBA3YIOMINX,
npeccoBoe 000opyaoBaHue. MeTamtypruieckue cBoicTBa OpUKETOB.

[IpousBoncTBo okatbimel. IlepcrekTuBbl pa3BUTHS, 00JIACTh NPUMEHEHHUS, BUIbl OKATHILICH.
TexHonornueckas cxema NpoM3BOJCTBAa oKaThled. O00pyI0BaHUE OOKUTOBBIX LIEXOB, TEMIEPATYpPHO-
TEIUIOBOM peXuM o00kura. XHUMHKO-MUHEPAJIOTUYECKUE MPEBpPALICHUs] NpU OO0XKHUIe OKaThILICH.
Meramurypruueckue CBOMCTBA OKATBILIEH.

ArnoMepanMoHHOe TPOM3BOACTBO. llepcnekTuBbl pa3BUTHA, 00JaCTh MPUMEHEHHS, BHIBI
arinoMepara. TexHosjoruueckas cxeMa INpou3BOAcTBa ariiomepara. OOOpyJOBaHUE arjJoMepalMmOHHBIX
¢dabpuk, TeMIepaTypHO-TEIJIOBOM arjomepanud. XHUMHUKO-MUHEPAJIOrMYeCKHe MPEBPALICHUs IPH
IIPOM3BOJCTBE arioMepara. MeTtauryprudeckrue CBOMCTBA arjioMepara.

Hcropusi BO3HUKHOBEHHUSI TOMEHHOIO Inporecca. [lepcrnekTuBbl 1oMEHHOro nporecca B 21 Beke.
TexHomoruueckass cxema Mpou3BojcTBa uyryHa. I[lpoduns mgomenHod meun. OCHOBHBIC 3JIEMEHTHI
KOHCTPYKLUMHU JnoMeHHOW mneun. CTpyKTypa BHYTPEHHETO IpPOCTpaHCTBA JOMEHHOM Ieuu. 3arpyska
IIMXTOBBIX MaTEpUaloB B I€Yb, JyThE, NMPOTUBOTOK IIMXTOBBIX MarepuaigoB U rasos. OOpa3oBaHue
MeTaljia U 1ulaka. BeITyCK IpOAYKTOB IUIaBKH.

OcCHOBBI TEOpUHM M TEXHOJOIMH Mpou3BoAcTBa uyryHa. Knaccudukanums uyrynoB. dusuxo-
XMMHUYECKHE TPEBpalIeHUs B IMPOCTPAHCTBE JOMEHHOM meun. MarepuanbHbI W TEIUIOBOW OanaHc
JOMEHHOM IUIaBKU. TEXHUMKO-DKOHOMHYECKHME TII0KA3aTeIM JOMEHHOM IUIABKM MW METOIBI €€
UHTEHCU(DHUKAIHH.

Knaccudukanus mpormeccoB 0€CKOKCOBOM MeTauryprur. Pa3Butne 0€CKOKCOBON METALTyprUU H
nepcnekTuBbl e€ pa3BuTHs B 21 Beke. Vcmonb3oBaHHE MPOAYKUMH OECKOKCOBOM METaJUTypruu B
METAJIITypPrU4eCKUX MPOLIECCaX.

Pexomenayemas aurepartypa: [1-4]

Paznen 2 — MeTasiyprusi CTaJju.

Knaccudukanus cranemnaBuibHbIX mpoueccoB. [looBble U KOHBEPTEPHBIE IMPOLECCHI.
DneKTpocTanenaaBuIbHbII rpolrecc. Meronsl CIIELIUAIIBHON METAJLLy prUH.
CoBpeMEHHBIC TEHIICHIIMU Ppa3BUTHS CTANCIUIABUIBHBIX TexHosorui. Kriaccudukanus —cranen.
[[InxTOBBIE MaTEpUAJIBI CTATICIIIIABUILHOTO TPOU3BOICTBA.

KonBepropusie mnpouecchl. KuciaopoaHo-koHBepTepHbI  mporecc. OCHOBBI  TEXHOJIOTHUHU
KHCJIOPOIHO-KOHBEPTEPHOH IIaBKU. [IpoM3BOACTBO CTaiM B KUCIOPOAHBIX KOHBEPTOpPAX IJOHHOTO H
KOMOMHHMPOBAHHOTO JTYThA.
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MapreHoBckull mpolecc: OCOOEHHOCTH IUIaBKM CTajld B MApTECHOBCKOW I€YM, BapHaHTHI
MapTEHOBCKOIO MPOIIECcCca, MPUHIIMI PEreHEPALIMH TEIJIa U TOIUIUBO JUIsl MapTeHOBCKUX neueid. [lepuoasl
MapTEHOBCKOW IUIaBKU. TEXHOJOTWs IUIABKM B OCHOBHOM MapTEHOBCKOM II€YM Ha CKpaIl-pyIHbIM
npouecce. Kucaplii MapTeHOBCKHI mporiecc. TpeboBaHus K MIUXTE W TOIUIMBY. XOJ IUIABKU B KUCIOU
MapTEHOBCKOH rmeun. HTeHCH KAl MapTEHOBCKOTO Tiporiecca. [Ipou3BOACTBO CTalM B JBYXBaHHBIX
CTaJIeIIaBWIbHBIX arperaTtax.

DneKTpocTaleiaBmIbHbIN mporiecc. Metonbl BeituiaBku cranu B JICII. OcoGeHHOCTH BBITIIABKU
cranu B cBepxmoiHbix JCII. Metonsl untencudukanuu miaaBku B J[CII. OcoOeHHOCTH BBHITLIaBKU
ctanu B kucaeix JICII. OcobenHoctu BhImIaBku JierupoBaHHbix ctaieit B JICII.

Bueneunas oOpabGoTka crtamu. TexHONOrMueckue 3alayd, KOTOpPbIE pEHIalOT MpPHU BHETEYHOM
oOpaboTke. MeToasl BHETMEeUHOW 00pabOTKM cTaynn. JloBeIeHWE CTald Ha arperare KOBII-TICYb.
BakyymupoBanue cranu.

Cnoco0s! paznuBku ctainu. O0opyJ0oBaHUE U OpraHU3AIMS PA3JIMBKU CTAJId B CIUTKHU. Pa3nuBka
ctamu Ha MHPC. OcoOGeHHOCTH pa3NuBKH JIETUPOBAHHBIX CTaled. ['mapoauHaMHuecKue MPOLECCHI,
KOTOpBIE€ MPOUCXOAST B CTAJIEPA3IMBOYHOM KOBILE M MIPU HANIOJHEHUH W3JIOKHUIl U KPUCTAILIIM3ATOPOB.
[Ipouecchl, MPOUCXOASIINE MTPU BBIITYCKE METAJIA U3 TICUH.

B3aumoneiicTBue )KUIKOro MeTajljia ¢ OTHEYIOPHBIM MaTEPHUaIOM CTalIepa3IMBOYHBIX CTAKAHOB.

Tennodusuka cnutka. Temnmopuzndeckue Mpouecchl, TPOUCXOASIINE BO BPEMs KPUCTAILTU3AIUU
ciutka. Ilepeoxnaxknenue, Kpuctamnuzauus ¢ (HOPMHUPOBAHMS KPUCTAIIMYECKOW CTPYKTYpBHI,
yCaJlouHble SIBICHHUA W UX mocneAcTBus. Kpucrammmsanus ¢ razooOpazoBanueM. dopmupoBaHue
OCHOBHBIX CTPYKTYPHBIX 30H CJIUTKOB CITOKOWHOM CTaJIH.

JIMKBallMOHHBIE TIPOLECCHl TMPH KPUCTAJUIM3AMU CIUTKOB. XHMHYecKas U (u3nueckas
HEOJHOPOJHOCTH B CTAJIBHBIX CIUTKAX PA3JTHUYHBIX THIIOB.

Pexomennyemas imreparypa: [4-8]

Pa3nes 3 — Metajunyprusi iBeTHbIX MeTAJLI0B.

Knaccudukamus 11BETHBIX METAJJIOB.

Mertannyprus amoMuHUsA. BUbl alfOMMHHMEBBIX PyA, UX COCTaB U MecTOpoxaeHUs. CrocoOsl
MPOU3BOJACTBA TNMHO3eMa. Ilpou3BoacTBO TiMHO3eMa crnocobom baiiepa. DnexkTponutuueckas
BBIIUIABKA QJIIOMMHHUA C KPHUOJMTO-TIIMHO3EMHBIX paciuiaBoB. PaduHupoBaHue  alrOMHUHMS:
OTCTaMBaHue, MPOAYBKa ra3aMu, TPEXCIOHHBIN cII0co0, 30HHAas TIaBKa. MapKHUpOBKa allOMUHUS U €T0
CILUIaBOB

Meramtyprusg MarHus. MarHueBast Cbhlpb€ U €ro IOJArOTOBKA /I IOJYYEHUS MarHus
ANEKTPOJIN30M DIJIEKTPOJIUTUYECKAs BbIMNIaBKa Maruus. PaduHupoBanue Mmaraus. MapkupoBKa MarHus
U €ro CIJIaBOB

Meramtyprusg TtuTaHa. Buasl TUTaHOBBIX PyJI, MX COCTaB M MeCTOpoxIeHudA. lIpomsBoncTso
YUCTOrO TeTpaxjopuaa TuTaHa. IlepepaboTka TeTpaxjopuaa THUTaHa C TIOMOINBIO MarHus.
PadunaupoBanue tutana. CriocoObl MOJIydeHUs] TOBAPHBIX CIMTKOB THTaHA. MapKUpOBKa THTaHOBOM
ryOKH, TUTaHA U €TO CILIABOB.

Meramtyprusa Menu. Celpbe I NPOU3BOACTBA MEIU M €€ MOArOTOBKA K METaJLUIypPrHY€CKON
nepepaboTke. OKUCAUTENBHBIA OOXKHUI MEAHBIX KOHIIEHTpAaTOB. BplluiaBka mTeiiHa B MIAXTHBIX,
OTpaKaTEeNbHBIX M DJIEKTpHYeCKHX Iedax. KoHBepTHpoBaHus MeOHBIX MITeHOB. OrHeBoe u
ANEKTPOJIUTUYECKOE papUHUpPOBAHUE Menu. [HUapoMeTalmyprus Meau: Ky4HOEe U TOJ3EMHOE
BbIILIE€JIaYMBaHNE OCIHBIX Py, LIEMEHTALMsI, d1eKTpoiInu3. MapKkupoBKa Meu 1 €€ CIUIaBOB.

Meramnyprusg Hukend. Cplpbe Uil  TNPOU3BOJACTBA HHUKENs M €ro IMOATOTOBKA K
MeTauryprudeckoil nepepa®otku. IlepepaboTka OKUCIEHHBIX U CYIbQUIHBIX PYA. DIEKTPOIUTHUECKOE
paduHUpPOBAHUE HUKEIIS.

Pexomenayemas aureparypa: [9-11]

Pasznen 4 — O6padoTka MeTaUI0B JaBJIEHUEM.
OCHOBHBIG BUIbI 06pa60TKI/I MCTAJIZIOB ABJICHUCM: OHpeI[eJICHI/I}I U OTJIMYUTCIIBHBIC HpI/I3HaKI/I.
TexHomornueckre cxeMbl MPOU3BOICTBA MPOKATA B MX PA3BUTHH.
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Crpoenne metamioB. [IoHATHE O MPOYHOCTH W IJIACTUYHOCTU. Bunel nedopmanuu. narpamma
pacTshkeHus o0pa3ioB. [IpoYHOCTh M MIACTUYHOCTh METAJIOB, IMOKA3aTeNUd HX XapaKTepU3YyIOLIHeE.
[Tpocrelimmii MEXaHU3M TUIACTUYECKON JehopManui MOHO- B TIOJHKprcTauia. OOpa3oBaHUe TEKCTYPHI.
XononHas W ropsyas naedopmanys METauIoB, SBICHUS MX coONpoBoXkiaroimye. OCHOBHBIE 3aKOHbI
TIACTHYECKOH JTehopMarnu.

[IpomonbHas mpokaTka: OCHOBHBIE OTIMYUTENbHbIE npu3Haku. Ouar nedopmanuu npu
MpOJIOJIbHONM TpokaTtke. OCHOBHBIE MapaMeTphl ouara AeGopMalvi M 3aBHCHMOCTh MEXIy HUMHU.
YacTHblii, cpeHuit 1 cymMMapHbIi K03(pPUIHeHT BHITSHKKH. [ToHsATHE 0 cMeleHHOM 00beMe.

Bremnee TpeHue npu npokatke. 3akoH TpeHus AMoHTOHA-Kynona. Koaddumuent u yron tperms.
VYpoBeHb 3HaueHUl Ko3(p(UIMEHTa TpPEeHUs NpU PA3IUYHBIX ClIydasX IPOKATKH. 3aBHCHMOCTb
k023 unmeHTa TpeHust OT YCIOBUN NMPOKATKHA M (DOPMYJIIBI JJISl €T0 ONpeaesieHuUs. JDKCIIepUMEHTAIbHBIE
METO/bI OnpeeneHust KodpPUIHUEeHTa TPEHUs.

VYcnoBus HayaJlbHOTO 3axBaTa MeTajula BajkaMu. HeycraHoBuUBIIasICS M yCTaHOBUBILASCA CTaAUU
IIPOKATKH. Y CIIOBH 3aXBaTa METa/lla BAJIKAMH B yCTAHOBUBILEMCS IIPOLIECCE TPOKATKHU.

OnepexeHue Npu NPOAOIbHON NPOKATKE. 3aBUCHUMOCTh OIEPEKEHUS OT YCIOBUM MPOKATKH.
Metoas! U GopMyIbl Ui onpeneseHus onepekeHus. Kak M3MeHseTcss OKpy»Has CKOPOCTh BAJIKOB U
MeTajuia B ogare nedopmanui. CKOpOCTh POKATKH U CKOPOCTH JIe(hOpMaIlHH.

VYmmpenue npu NpoaoJIbHON NpokaTke. Buapl ymumpeHus npu npofoiabHON npokaTtke. Dopmyisl
JUISL ONIPEJIENICHNS YIIUPEHUSI. 3aBUCUMOCTD YIIUPEHUSI OT YCIOBUMA MPOKATKH.

Cuna mnpokatku, crnocoObl ee omnpeneneHus. MOMEHT, MOIIHOCTh MPOKATKU U MOIIHOCTh
nsurarens. CrocoObl onpeaeeHus MOMEHTA, MOITHOCTH MPOKATKK U MOLTHOCTHU JABUTATENsL.

CoprameHT mnpokaTtHOW mnpoaykiuu. OCHOBHblE NOHATHS U ompexaeneHus. Kiaccuduxanms
npokaTtHoi npoxykuuu. CtaHnapTusanus NpokaTHON NpoayKuuu. CopTaMeHT COpPTOBBIX Mpoduiel, ux
kinaccupukanus. CopTaMeHT JMCTOBOM NpoayKuuH, ee kiaccudukauusa. CoprameHT TpyO, HX
knaccugukanus. [Ipoune Bunel npokara. [Ipocteie nmpodunm mpokara: onpeneseHue, OCHOBHBIC BUIBI.
daconHble MPOpUIN IpOKaTa: ONpeIeICHNEe, OCHOBHbIC BU/IBI.

OO6opynoBaHHe CTaHOB MPOJOJIGHOW TPOKATKH: OCHOBHBIE TIOHATHS W  ONpEACTICHHUS.
Knaccugukanus craHOB MPOAOIBHOM NMPOKATKU: MO PEKUMY PabOThl M HA3HAYEHMIO; 110 KOJIMUYECTBY U
PacIoNIOKEHUIO BAJIKOB B KJIETH M KieTed B craHe. Paboyast kieTh cTaHa MPOJOJIBHOM MPOKATKH, ee
COCTaBHBIC JJIEMEHTBI: CTAHWHBI, ITPOKATHBIC BAJKU, MEXAHW3MBl YCTAHOBKM W PETrYJIMPOBKH BaJIKOB.
BankoBas apmaTypa KieTed CTaHOB IPOJOJBHOM IPOKATKU. lJ1aBHAas JIMHUA CTaHa IIPOJOJIBHOU
npokaTku. CoelMHUTENbHBIE YCTpOiicTBa. BecnomorarensHoe 060pyA0BaHUE TPOKATHBIX CTAHOB.

KannOpoBka NpOKATHBIX BAaJKOB: OCHOBHBIC MOHATUS W ONpEAeNeHHs. DJIEMEHTHl KaauOpa.
JlaBneHne W Mpy’KMHaA BaJKOB. BbImyck kanmOpa M ero HazHaueHHUe. 3a30p MEXIy BaJKaMU U €ro
HaszHaueHue. Kiaccudpukamms kamuOpoB BajkoB. CucreMa SANMYHBIX KaaHOpOB: Ha3HAYCHHE,
npeumyliecTBa M Hepoctatku. Cucrema KaauOpoB poMO — KBajpaT: Ha3HA4YeHUE, MPEUMYIIECTBA U
HenoctaTku. Cructema KanuOpoB OBaJl — KBaJpar: Ha3HaYCHHE, NMPEUMYIECTBa M HepocTaTku. OOmue
HOJIOXKEHUS pacueTa KaJuOpOBKHM INMPOKATHBIX BaJKoB. Cxema KaauOpPOBKM KpYyTJbIX M KBaIPaTHBIX
npoduieit. OcoOeHHOCTH KaauOpOBKU (haCOHHBIX MPOdUIICH.

TexHoOrMUecKnue CXeMbl MPOM3BOJCTBA MPOKaTa U3 OOBIYHOIO M HENPEPHIBHOIMTOIO CIIMTKA.
Hcxonusle Marepuansl. I1oAroroBka MCXOAHBIX MaTEpPUAIOB K IpOKAaTKe. TemmepaTypHBIM peKUM
HarpeBa M IPOKATKM MeTaula. TEeXHOIOrWs NPOKAaTKM Ha 3arOTOBOYHBIX CTaHaX Pa3jIM4HOIO THIIA.
TexHONOTHS MPOM3BOJICTBA MPOKaTa Ha PelbcoOATOUHBIX cTaHaX. [IpOM3BOACTBO COPTOBOTO MPOKATa.
[TponsBoacTBo KaTaHKW. IIpOM3BOACTBO TOJNCTBIX JIMCTOB: THUIBI CTAHOB, COPTAMEHT, TEXHOJIOTHS.
[Ipon3BOACTBO TOHKMX rOpsYeKaTaHbIX I10JIOC: THUIIBI CTAHOB, COPTAaMEHT, TexHosorus. IIponsBoacTso
XOJIOJTHOKATaHO! II0JIOCOBOM CTaJIM: TUIBI CTAHOB, COPTAMEHT, TEXHOJIOTHA. TEXHUKO-DKOHOMHUYECKHE
IIOKA3aTeNH IPOKATHOTO IIPOM3BOACTBA.

Hedexter npokata. Knaccudukanus aedektoB mo mpoucxoxaeHuio. [loBepxHOCTHBIE ne(EeKThI
CTAJICTNIABWIIBHOTO ~ NPOUCXOXKJeHHU. BHyTpeHHue nedextsl cinutka. Jlepekrbl mpokaTHOTro
npoucxoxaeHus. Jlepextsl Harpea Meramna. OcCHOBHbIE  J1e(eKTbl  IPOKATKH, HPUYMHBI
npoucxoxaenus. JlegexTs! oTaenku npokara. [Ipoune nedexTs.

CriocoObl MPOU3BOACTBA THYTHIX NPOQHIIEH, UX TPEUMYILECTBA [0 CPABHEHUIO C FOPsIYEKaTaHbIMHU.
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OCHOBHBIE OTJIMYMSA TIPOLIECCOB TPOPHUIMPOBAHMUSA THYTHIX MNpoduiaed ©u TOpsYed MPOKATKH.
TexHomornyeckue cxeMbl MPOU3BOICTBA THYTHIX MpOduUiIei mpokara.

Bosiouenne MeTamioB: CYIIHOCTh MpOLIECCa, COPTAMEHT u3lenuid. Bosioka W €€ AIeMEHTHI.
CnocoObl BOJIOYEHHS MOJBIX u3Aenuil. BomounsbHble cTaHbl. OCHOBHBIE TEXHOJOTUYECKUE OIEpalvu
MIPU BOJIOYCHUH METAILIIOB.

[TpousBoacTBO TpyO: Kiaccudukamus Mo crnocody mpou3BoacTBa. [Ipon3BOACTBO OECIIOBHBIX
TpyO: COPTaMEHT, TEXHOJIOTMYECKHE cXeMbl. TpyOonpokaTHbI KOMILJIEKC: MPOIINBHbBIE TPYOHBIE CTAHBI;
packaTHbIe TPyOHBIE CTaHBI, OTIEJIOYHbIE TpyOHbIE cTaHbl. [IpOM3BOACTBO CBapHBIX TPyO: COpPTAMEHT,
TCXHOJIOT'US.

[IpeccoBanne MeTasIoB: CYIIHOCTh Ipoliecca, copTamMeHT wuzfenuil. CrocoObl MpeccoBaHHUS,
MPEUMYIIECTBA U HEIOCTATKU. TEeXHOIOTUSI K 000pYAOBaHUE JIJIsi TPECCOBAHUSI.

Ky3HeuHO-IITaMIIOBOYHOE TMPOM3BOACTBO: COPTAMEHT M3/ENUN, OCHOBHBIE TMPEUMYIIECTBA U
HEJIOCTATKU Tpoliecca. TeXHOIOoTUst 1 000pyA0BaHUE Ky3HEUHO-IITAMIIOBOYHOTO MPOU3BOJICTBA.

Pexomennyemas mreparypa: [12-16]

Pasznen S — TemiorexHuka

IlepBriit 3axk0H TepMomuHamukH. Teruoemkoctb. M3omponecchl. [IpuMeHeHne mepBOro 3akoHa
TEPMOJIMHAMMKH K pacueTaM H30IpolieccoB. BTopoil 3akoH TepMoarHAMUKH. DHTponus. KOHBEKTUBHBIN
TEIUIO- U MAaCCONEPEHOC. 3aKOHbI COXpPaHEHMsI MAacChl, IOTOKA UMIIYJIbCa, SHEPruM. 3akoHbl HploTOHA,
®ypbe u Puka. OCHOBBI TEOPUH MOTPAHUYHOTO CIOS.

Pamunanmonnerii termooomen. 3akonbl [lmanka, Jlambepra, Kupxroda, Credana-bombimana.
TemooOMeH H3Iy4YeHHEM B TPO3pAuHbIX M moriomarmux cpenax. CoOCTBEHHOE HHTErpajbHOE
u3nyuyeHue TBepAblx Ten. CnekTp wu3nydeHue TBepabix Ten. [lormomartenbHas W U3MyvyaTellbHas
CIoCcOOHOCTH Tena. TerioBoe M3NyueHue B MPOoIeccax WHTEHCHUBHOTO TEIIOOOMEHA, CYIIKUA U JIPYTUX
TEXHOJIOTMYECKUX Ipoleccax.

[Ipouieccyl BOCIIIAaMEHEHHUS] U PACIpOCTpaHEeHHs IiaMeHu. CaMOBOCIUIAMEHEHUE W 3a)KUTaHHE
roprounx cMeceil. TemioBas M 1enHas TeOopUs caMOBOCIUIaMEHEHHsA. KOHIEHTpallMOHHBIE T'PaHUIIBI
CcaMOBOCIUIaMEHEHUs U 3akuranus. CamoBoCIUIaMEeHEeHe TBep1oro Tomea. HopmansHOe ropenue.

[IpombInsIeHHBIE OTHETEXHUYECKHE MPOLECCHl U YCTaHOBKH. TeruioTexHuueckas Kiaccupukanums
TEXHOJOTMYECKHX TMPOIeCCOB. MarepHuajibHble U TEIJIOBbIE OaJaHChl TEXHOJOTUYECKUX IMPOLECCOB.
VYpaBuenus teroBoro 6ananca u cuctema KII/I rexnonornueckoro nporuecca.

TennoBele W TEXHOJOTMYECKHE CXEMbl TOIUIMBHBIX Ieyed. TeIioBble CXEMbl IE€Ueld C
pereHepaTUBHBIM  TEIUIOMCIIONB30BAHUEM U BHEIIHUM TEXHOJIOTMUECKHUM TEIUIOMCIIOIb30BaHUEM.
TeruoBele cXxeMbl MeUeil MHOTOLIETIeBOro Ha3HayeHus. [IpuHIMnuanbHble 0COOEHHOCTH TEIUIOBBIX CXEM
U KPUTEPUM HMX DHEPreTUYECKOI0 COBEPLICHCTBOBAHMS. TEIUIOTEXHUYECKUE NPUHLUIBI (METOJbI)
0OpMIICHUS TEXHOJIOTHYECKUX MPOIECCOB, MX KJIACCU(PUKAIINS K OCOOCHHOCTH.

JIBikeHHe Tra3oB M BHEIIHMM TEIUIO M MaccoOOMEH B pabouell Kamepe C OTKPBITBIM U
W30JMPOBAHHBIM MCTOYHHMKAMHU TeIula. MeTonbl pacyeTa pe3yJbTUPYIOIIEr0 TEIJIOBOTO M MacCOBOIO
noToKOB. Pacuer BpemeHu TeruioBol o0paboTku "TOHKUX" Ten. BHyTpenHmuit Temmoodomen. Metoabl
pacdera TPOJOHKUTEIBRHOCTA HarpeBa 'MacCUBHBIX" Tesl. TemmepaTypHble pEXKHUMBI TEIUIOBOM
00paboOTKK MaCCUBHBIX TEIl.

[lepcnekTuBBl pa3BUTUS TOIUIMBHBIX Medeil. be30TX0Has TEXHOIOTU KaK OCHOBA TEXHUYECKOIO
nporpecca TEIUIOTEXHOJOTMYECKUX IPOLIECCOB. DHEPreTHKa TEXHOJIOTMH Kak 0a3a TEXHUYECKOH
peanu3aliy HOBBIX TEXHOJOTUYECKUX MPOLECCOB U OE30TXOIHBIX cucTeM. HoBble HCTOUHHUKH SHEPTHH,
palrOHANbHBIEC TEIJIOBBIE CXEMBbI. TemIOTeXHUUECKUE TPUHIIUIIBI U KOHCTPYKTUBHBIE CXEMBI.

MeTtoapl ompeseneHnss NOTPEOHOCTH MPOMBIIUIEHHBIX MOTpeOUTeNe B mape U ropsiueid Boje.
Tennossle cetr. MeTOIBI ONpENEIeHUsT pacYeTHOrO pacxoda BoAbl U napa. TermioBol U NPOYHOCTHON
pacyeTsl JIEMEHTOB TEIUIOBBIX ceTel. IIpoMblnuieHHbIE KOTeNbHbIE. TEelIoBble CXEMbl U HX pacyer.
MeTtonbl pacnpeneneHuss Harpy3Kd KOTJIamMH. ODHEPreTU4ecKHe, DKOHOMUYECKHME U JKOJIOTMYECKHE
XapaKTEPUCTUKHA KOTEIbHBIX. TeIUIOAIEKTPOLEHTPAIN MPOMBIIUIEHHBIX MpeanpusaTuid. Metoauka
OINpPEEIICHUSI YHEPreTUUECKUX II0KA3aTeled TEMI03JEKTPOLEHTpaie. Y TUIN3aMOHHbBIE KOTEIbHBIE,
TEIJIOHACOCHBIE YCTAaHOBKHU M TOLI, HCIOJIb3yIOIIHE BTOPUYHBIE SHEPTETUUECKUE PECYPCHI TPEATPHUATHIA
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JUI TEHepal Tella M DJIEKTPOdHEPruu. PacueT TemoBBIX CXeM, BBIOOp pexHMa padboTHI
YTWIN3ALAOHHBIX YCTAaHOBOK MAapaJlIEIbBHO C 3aBOJCKMMHM M pPalOHHBIMU KoTelabHbIMH, TOIl wu
KOHACHCAIIMOHHBIMH JJICKTPUYCCKUMU CTAHIUAMMH.

PexynepaTuBHbIE TEINIOOOMEHHUKN HETIPEPHIBHOTO U EPUOINYECKOT0 IeHCTBHS, pereHepaTUBHBIE
TEINIOOOMEHHUKH C HCHOI{BI/I)KHOI\/'I n HOI[BPI)KHOﬁ HacaaKkaMH, TIa30XHUAKOCTHBIE H XHUIKOCTHO-
XKHUJIKOCTHbIE CMECHUTENIbHbIE TEMJI00OMEHHHUKH. TeruioBOH, THApPABIMYECKHM, MPOYHOCTHOM pacueTsl
PEKyIEePaTUBHBIX TETUIOOOMEHHUKOB.

CucreMbl IPOU3BOJCTBA U PACIPENEICHHS] SHEPTOHOCUTENEW HAa IIPOMBILUICHHBIX MPEANPUATHIX.
XapakTepuCTUKaA SJHEPrOHOCUTENEeH. MeToIuKa OIpeesIeHus IOTPEOHOCTU B SHEPTOHOCUTEIISX.

Pexomenayemas sureparypa: [17-20]

3 KPUTEPUU ONEHUBAHUSA PE3YJIBTATOB BCTYIIUTEJBHOI'O UCIIBITAHUSA

OOBEeKTOM KOHTpPOJIA 3HAHUWH CTYJIEHTOB SBISIOTCS PE3YJibTaThl BBINOJHEHUS IHChMEHHBIX
3a/laHui 3K3aMEHAI[MOHHOTO Oumiera. DK3aMEHAllMOHHBIA OWJIeT ISl BCTYHHUTENIbHBIX HCIBITAaHUM IO
CHEIMAIbHOCTH  00pa3oBaTeNbHOTO  yPOBHS  «MarucTpy»  HampaBleHuss moArotoBku  22.04.02
«Mertamtyprus» coaepKUT 3 3a1aHus Pa3IMuHOTO YPOBHS CIOKHOCTH.

Kaxnomy 3amaHuio 6usera npucBanBaeTCs ONpPeIeIEeHHOE KOJIMYECTBO OalllIoB B COOTBETCTBUH CO
3HAYMMOCTBIO KaXKJIOTO 3aJaHHs B 001eM oTBeTe Omieta (Tadur. 1).

Tabnuua 1 - CTpykTypa 3K3aMEHalMOHHOT0 OuiieTa

No 3ananus XapakTep 3agaHus 3HaYNMOCTh 3HaYMMOCTh
BOTIPOCA B 3a/IaHUU, | 3aTaHHs, Oaul
Oain
1. 3aianue COAEPKUT S TECTOBBIX BOITPOCOB 6 30
3anaHue coaepKuT 4 3a1a4n 10 40
3. 3agaHue COAEPKUT 2 3aJ1auu 15 30
BCETO: 100

[lepBoe 3amaHue COHEPXKUT 5 TECTOBBIX BONPOCOB. Kaxnaplil NpaBUiIbHBIA OTBET Ha BOIIPOC
OLICHMBAaeTCA B 6 0aJUIOB.

Bropoe 3aganue conepxxut 4 3agaun. Kaxnoe npaBuiabHOE pelieHHe 3anadu oneHuBaetcs B 10
6autoB. OrieHKa OTBETa B 8 OaJUTOB BBICTABIISICTCS MPHU TOJHOM M 0OOOCHOBAHHOM PEIICHUU 3a7a4d U
OT/IENIbHBIX HECYIIECTBEHHBIX HEAOCTAaTKaxX (Hampumep, HETOYHOCTH KOJMWYECTBEHHOI'O pE3YyJbTaTa).
OrneHka oTBeTa B 5 OQJIJIOB BBICTABIISCTCS MPU HETOJTHOM pemieHnr 3amaun. OleHka oTBeTa B 3 Oaiia
BBICTABIIICTCS TP HAJIWYHHM CYNIECTBEHHBIX OIMIMOOK M OOIIEeM MpaBWIBHOM Xxojne perieHus. [lpu
OTCYTCTBHM €IWHUIl U3MEPEHUSI B MPOMEXKYTOUHBIX U PE3YJbTUPYIOUIMX BBIYMCICHUAX CHUMAETCA IO
onHomy Oamny. OneHka B ) 6aJiyioB BRICTABIISICTCS IPU OTCYTCTBUU PEIICHUS 3aa4H.

Tperbe 3amanue comepkut 2 3amayu. [IpaBuiibHOE pelIeHHE 3aAadd OIleHWBaeTcs B 15 Oasmios.
Onenka orBera Ha 12 OanoB BBICTABISETCS MPH IOJHOM U OOOCHOBAaHHOM pEIICHUH 3alaud M
OTJIENbHBIX HECYIIECTBEHHBIX HeaocTaTkax B (dopmynupoBkax. Orenka orBeta Ha 10 OGamios
BBICTABIIICTCS TIPU HETMOJTHOM pemieHuu 3anadu. OreHka oTBeTa Ha 5 OaJIOB BBICTABISICTCS TPU
pemieHur 3aJa4d ¢ CYIIECTBEHHBIMH OIIMOKaMu. [Ipu OTCYTCTBHMM €IWHHII HW3MEPECHHS B
MPOMEKYTOUHBIX U PE3YJIBTUPYIOIMINX BBIYUCICHUSX CHUMAETCS 1Mo ogHoMy Oamry. Onenka B 0 6amioB
BBICTABJISIETCS B CIIy4ae OTCYTCTBUS PEUICHUS 3a]1a4l U HEYIOBJIETBOPUTEIILHOM PEIICHUHU.

[To cymme 6annoB, HabpaHHBIX 1O OUIIETY, BHICTABIISIETCS OOIIast OI[EHKA.

3HaHus cTyAaeHTOB oleHuBatoTcs mo 100 - OammpHOW mikane. CUMTaeTcsi, YTO CTYJACHT
MOJIOKMTENBHO CAAN dK3aMeH, €ClIi KoJIndecTBO 0aytoB cocrapiseT 60 - 100.
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