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1. llesu u 3212494 AU CIUILIHHBI

[mo6anpHOM L1EIbI0 U3yUEHUS AUCIUIIIINHBI SBJISETCS MPUOOPETEHNE CTYIEHTaMHU
[TyOOKHX U MPOYHBIX 3HAHUH, BBIpAa00OTKa MPOQeCCHOHATBHBIX HABBIKOB 110 TEOPHH U
TEXHOJIOTUU (HEPPOCILIABOB U YMEHUE NPUMEHSTh OJTYyYEHHbIE 3HAHUS B CBOEH
TBOPYECKON MHXXEHEPHOU ESTeIbHOCTH HA TPOMBIIUIEHHBIX (PeppPOCIIaBHBIX
NPEATPUATHSX.

Kparkoe conepxanmne TUCHMILTHHBI

DU3BUKO-XMMHYECKHE OCHOBBI MOTYy4YEeHUS (DEpPOCILIIABOB. YCTPOMCTBO U 000pYyA0OBaHUE
dbeppocruiaBHbix niedeid. [[pon3BOICTBO KpEeMHUS U €ro CIuiaBoB. [Ipon3BoacTBO
cuukokanbius. [Ipon3BoACTBO Maprasiia u ero criaBoB. [Ipou3BoicTBO XpoMa U €ro
criaBoB. [IpousBonctBo peppoBonbhpama [Ipoussonctso peppoBananus. [IpousBoacTro
dbeppomonubdaena. [IporsBoacTBo GpeppoTuTana.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: OCHOBHBIEC 3aKOHBI TEPMOIMHAMHKH,
XMMHUYECKOH KMHETHKH, IEPEHOCa TeIlIa K MacChl U
WX 3HAYUMOCTB JIJIS TIPOLIECCOB MTPOU3BOICTBA
I1K-1 CniocoGeH ncnonb30BaTh (PU3HUKO- deppocmiaBoB
MaTeMaTUYEeCKHUI anmapar, OCHOBHBIC TIOHATHS, |YMEET: HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
3aKOHBI M MOZICTIH TEPMOIUHAMUKH, XUMHUECKON |TEpPMOANHAMUKHU, XMMUYECKONH KHHETHKH, TIEPEHOCa
KHHETHKH, TIEPEHOCA TETUIa M MACCHI IJIsl PEIICHUs |TeTyla U MacChl U OLIEHKU U PETYJIHPOBAHUS
3aj1a4, BOZHUKAIOLINX B X0JIe MPO(EeCCHOHAIFHON  [TPOIIECCOB MPOU3BOACTBA (hEPPOCILIABOB
JESITeTbHOCTH VMeeT mpaKTUYECKUI OMBIT: aHAIH3a (PU3UKO-

XMMHYECKUX 0COOEHHOCTEH mporiecca
BOCCTAHOBJICHHSI METAJIJIOB U3 IIUXTOBBIX
MaTepuaioB

3HaEeT: OCHOBHBIE CBOMCTBA, XapAKTEPUCTUKHU U
0COOCHHOCTH TPUMEHSIEMBIX JJIS1 PACKUCIICHUS U
nerupoBaHus (HeppocIIaBoB

'YMeeT: pacCYUThIBATH COCTAB IIMUXTHI JUIs
pa3IMYHBIX TPYII U MapoK (eppoCILIaBoB,
COCTABJIATh MaTepUAIHHBINA U TEIJIOBON OANTAHCHI,
KOPPEKTUPOBATh TEXHOJIOIMYECKUN MPOLIECC TUIABKH
W PA3JIMBKU, HAXOAUTH U JINKBUIUPOBATH
HapyLIEHUs1 HOPMAJIBHOTO X0J1a ITpoliecca,
NPUMEHATh MaTeMaTuueckuil ananus u 9BM npu
AQHaJIM3€ MPOU3BOACTBEHHBIX U HKCIIEPUMEHTAIIbHBIX
JTAHHBIX, HAXOAUTh B3aUMOCBSI3b TEXHOJIOTHYECKUX
napaMeTpoB C 3KOHOMUYECKUMH MOKA3aTEISIMU
[IPOU3BOJICTBA.

MMeeT npakTUYeCKUi OMbIT: pacuera coCcTaBa
LIUXTHI U1 Pa3JIUYHBIX TPYII U MAPOK
beppocIuiaBoB, COCTaBIEHUSI MAaTEPUANIBHBIX U
TETUIOBBIX OaJIaHCOB

[TK-3 CriocoGeH omnpenensiTh TeXHOIOTHUECKHUe
MCPBI JJIA BBIITOJTHCHHA IMTPOU3BOACTBCHHBIX
3aJlaHuil BHETIEYHOU 00paboTKH cTau

3. MecTo nucumiuinebl B crpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Texnonorus u 000py10BaHNE CBAPOYHOTO
[IPOU3BO/CTBA,

BBenenue B HanpaBjieHHE TOJTOTOBKH,
OJEKTPOTEPMUS B METAJITYPIHH,

YyeOHast mpakTHKa (03HaKOMUTENIbHAs) (2 ceMecTp)

MeTauryprust 1 3JIEKTPOMETAJUTYprusi CTalH,
Mertamtyprus 4yryHa,

[Ipon3BoACTBEHHAs TpaKTUKA (MpeAauIuIoMHast) (8
CeMecCTp)

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

BBGI{GHI/IG B HAIIPABJICHUC ITIOATOTOBKHU

3HaeT: MOCJIe0BATEIHHOCTD U TPeOOBAHUS K
OCYUIECTBIICHUIO IIOUCKOBOM M aHAJTUTUYECKOU
NeATEIbHOCTH JJI PEUIeHUS] TOCTABJICHHBIX 3a/1a4
YMeeT: aHaJIM3UPOBATh U CUCTEMATU3UPOBATh, U
CUHTE3UPOBaTh HHPOPMAIIHIO, OIICHUBATH

A EKTUBHOCTH TPOISAYP aHATH3a TIPOOIEM H
MPUHATHSA PElIeHUH B PO eCCHOHATBHOM
nearenbHoCTH IMeeT MpakTU4eCKUi ONBIT: BIAJAEET
HaBBIKAMH ITOMCKA MHPOPMAIIMH U TPAKTUYECKOM
paboThl ¢ THHOPMAIIMOHHBIMU UCTOYHUKAMH,
BJIaJ€ET METOAAMU MPUHSTHS PEeIIECHUI

Texnomorust u 000pyI0BaHNE CBAPOYHOTO
[IPOU3BO/ICTBA

3naetr: TexHOJIOrH4YEeCKUE 0COOCHHOCTHU
MPOU3BOJICTBA Y3JIOB U KOHCTPYKIIUIA B
MaIIMHOCTPOCHUH, KIacCU(PUKAIIMI U MAaPKUPOBKY
MaTepUaIoB U 000PYIOBaHUS, OCHOBBI 00€CTICUCHUS
TEXHOJIOTHUYECKUX npoueccoB, Cpeacrna
MEXaHW3allU1 U aBTOMATHU3aI[UU CBAPOYHBIX U
COMYTCTBYIOIIHUX BCIIOMOraTEIbHBIX ONEPaLUi
Ymeer: BoiOupars onTHMaIbHbBIE CIIOCOOBI CBAPKU
17151 KOHKPETHBIX YCJIOBUM U3TOTOBJIEHUS CBAPHBIX
METAJJIOKOHCTPYKIUN, TPUMEHSTh HA TIPAKTUKE
BBIOODP TEXHOJIOTUHU I TPAKTHUECKOM
NeSATETbHOCTU TIPU U3TOTOBJIEHUN CBAPHBIX
KOHCTpYKIHiA., KoHTponupoBath coOmtoneHue
TEXHOJOTUYECKON AUCIUIUIMHBI ITPU U3TOTOBJICHUH
n3nenuil meer npaktudeckuii onbiT: HaBbikamu
PabOThI C HOPMATUBHO-TEXHUYECKOH U CITPAaBOYHOMN
TOKyMEHTauuen., Paccunrarb 1 OEHUTH
CBAapMBAEMOCTb METaJLJIa WM CIJIaBa,
[IPOTHO3UPOBATh BO3MOYKHOCTD MOSIBIICHUS
ne(heKTOB B CBAPHOM COCMHCHUMU.

DIEKTPOTEPMUS B METAILTYPrHH

3HAeT: POJIb IMEKTPOTSPMUUECKUX MPOIIECCOB MPH
BHETIEYHOU 00pabOTKe, OCHOBHBIC TEXHOJIOTHUECKUE
MPOIECCHI TPOU3BOACTBA METAJUIOB METOAAMH
DIIEKTPOTEPMHUH, POJIb JIEKTPOTEPMUIECCKUX
npoueccoB B JICIT Ymeer: ucnonb3oBarh
dbyHIaMeHTaIbHbIC OOIEHH)KEHEPHBIC 3HAHNUA,
UCII0JIb30BaTh (PU3UKO-MaTeMaTUUECKHi anmapar
TUTSL pEeLICHUS 3a71a4, BO3HUKAIOIINX B XOJIE
npodecCuOHANBHON 1eATeIbHOCTH, TOHUMATh U
BJIMATH HA JICKTPOTEPMHUECKUE XapaKTEPUCTHKU




JICII meeT npakTUYEeCKUI OTIBIT: YIIPABICHUS
TexHosornueckumu nporeccamu Ha AKII, pacuera
PIIEKTPOTEPMHUUECKHUX IIPOLECCOB, YIIPABICHUS
TexHosiornuyeckumu nporeccamu Ha J[CII

YyeOHast mpakTHKa (03HAKOMUTENbHAs) (2 ceMecTp)

3HAET: CTPYKTYPY METAILTYPrudeCKUX
NpEANPHUSATUN, OCHOBHBIE TPUHIUITBI paOOTHI
METAJTyPru4eCKUX MPEANPUATHN, COLUATBHYO
3HaYMMOCTb CBOEH OyayIeit nmpodeccuu, crnocoos!
CaMOOpTaHM3alMU H METONIBI CaMO0Opa30BaHus,
OCHOBHOE 000pY/IOBaHHUE /7Sl pa3IMBKH CTAJIH
YMeeT: onpenensTh 3a7a9i OXBAaThIBAIOIIIE
pa3IyYHbIe HHKCHEPHBIC TUCITUILTHHBL, TPOBOIUTH
cOop nH(pOpMAITH IO TEXHOIOTUYECKUM
npolieccaM, 0CO3HaBaTh COLUAIBHYIO 3HAUUMOCTh
cBoel Oymymien mpodeccun,
CaMOOPIaHNU30BBIBATHCA U CAMOOOPA30BBIBATHCS,
[IPOBOAUTH BU3yaJIbHBI aHAJIN3 KaueCcTBa
MeTaJuTypruueckoi npoaykuuu Mmeer
MpaKTUIECKHA OTBIT: cOOpa M aHamn3a HH(OpMaIHn
[0 TEXHOJIOTMYECKUM IMPOLIeccaM, 3HAKOMCTBA €
METAJUTYPru4eCKUMHU NPEIIPUATHIMU,
NpeaABapUTEIbHON OIIEHKH KauecTBa
METAJUTYyPTHYECKHUX 3ar0TOBOK

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUIUIMHBI cocTaBiseT S 3.¢., 180 4., 76,5 4. KOHTaKTHOM

paboThI
Pacrnpenenenue nmo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 180
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[TpakTdeckue 3aHATUS, CCMHHAPHI U (FJTH) IPYTHE BHIIBI
aymuTopHbIX 3aHaTHi (I13) 32 32
Jlabopatopusbie padotsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 103,5 103,5
[TonroroBka k ceMuHapam 48 48
[loTtroToBKa K 3K3aMeHy 34 34
BrInonHenne pacyeTHbIX 3aJaHAN 21,5 21.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 12,5 12,5
By koHTpos (3a4eT, aud.3a4eT, IK3aMeH) - 3K3aMEH

5. ConepkaHue TUCHMIIIMHBI

N O0beM ayaIUTOPHBIX 3aHATHH 1O BHIaM B
o
paznena HaumeHnoBaHue PasaciioB AMCHUIIIIMHBI qacax

Beero | 1| 13 JIP




1  (BBenenue 2 2 0 0

) DU3NKO-XUMHUECKHUE OCHOBBI MOJTYUEHHUS 10 6 4 0

beppociiaBoB

3 'YcTpoiicTBO U 000pynoBaHue (PeppoCIIaBHBIX 3 6 ) 0

neveit

4  |[Ipon3BOACTBO KPEMHHMS U €O CILJIABOB 10 4 6 0

5 [[Tpou3BOACTBO CUIIMKOKAIBIUS 2 2 0 0

6  |[Ipon3BOACTBO MapraHiia v €ro CIjIaBOB 10 4 6 0

7  |[Ipon3BOACTBO XpOMa U €ro CIUIABOB 10 4 6 0

] OCHOBBI ITPOU3BOJCTBO (PePPOCIUIABOB MATION 12 4 3 0

rpYTIIBI
5.1. Jlekuum
Ne Ne Kox-
HaumenoBanue uim KpaTkoe cCoAep:KaHue JEKIIMOHHOTO 3aHITHS BO
NeKIuujpas3aena
4acoB
Beenenne. OCHOBHBIC MTOHSTHS, TEPMUHOJIOTHS, HA3HaYeHUE (HEepPPOCILIaBOB, UX
MECTO B IIPOU3BOJCTBE YEPHBIX METaUIOB. PazBuTre cioco00B MpoU3BOJCTBA

1 1 |beppocmnasos. Uctopus dpeppocmiiaBHoro npousBoacTsa Poccuu. Ponb Hayku B 2
Pa3BUTHHU U COBEPILIEHCTBOBaHUH (peppociiaBHOTO Mpou3BoAcTBa. COBpeMEHHOE
COCTOSIHME M MEePCIIEKTHBBI MPOU3BOACTBA eppociiaBoB B Poccun u mupe.
DU3NKO-XUMHYECKUE OCHOBBI MOTydeHUs (heppocCIuiaBoB. BEIOOP BOCCTAHOBUTETS.
OU3UKO-XMMHUYECKHIE CBONCTBA (PepPOCILIAaBHBIX AJIEMEHTOB. XapaKTepUCTHKA
YKUJIKOTO COCTOSTHUS: ONVKHUN TOpsioK, LllmakoBeie pacruiaBbl (peppocCIiiaBHOTO

2 2 |mpou3sBojacTBa. J[Ma-rpaMMbl COCTOSIHUSL OMHAPHBIX 1 MHOTOKOMITOHEHTHBIX OK- 4
cuHBIX cucTeM. COBpeMEHHbIE MTPEICTABICHHS O CTPOCHUH M CBOMCTBAaX
[IJIAKOBBIX pacIuIaBoB. TepMoarHaMUYecKas OIleHKa BO3MOXKHOCTH
BOCCTAHOBJICHUS] OKCHUJIOB YITIEPOJIOM, KDEMHHUEM, aJIFOMUHUEM.

DOU3NKO-XUMHYECKUE OCHOBBI MONTydeHus (eppociuiaBoB. OcobeHHOCTH
BOCCTAHOBJICHUS YIVIEPOJIOM, KPEMHHUEM U allFOMUHUEM.MexXaHu3M 1 KUHETHKa
BOCCTAHOBHUTEJIBHBIX MPOIECCOB. DIEKTPOTEPMUUECKUHN, METATUIOTEPMUYECKUA,

3 2 pAeKkTpoIUTHYECKHUi criocoObl. Poibk 1oMeHHOTO Mporiecca B IPOU3BOJCTBE 2
deppocruiaBos. [lepuonudeckue u HenpeprIBHBIE Mpotiecchl. lllnakosie,
OecnutakoBble, GIrOcOBBIC U OecirocoBbie Ipoliecchl. PaguaupoBanme
(beppOoCIUIaBOB OT IPUMECEH.

'YcerpoiicTBO U 060pynoBaHue (heppocmiaBHbIX neueil. Knaccudukarms
MJIaBUJIBHBIX arperaToB. PyAHOTEPMHUYECKHE MTEYH: KOXKYX, (PyTepOoBKa, CBO/I.

4 3 Onpenenenre MOIHOCTH TpaHC(hopMaTopa Mo 3aaHHON MPOU3BOTUTEIIEHOCTH 4
neun. OnpesieieHre BeIMUYUHbBI TOKA, TUHEHHOTO B (Pa30BOTO HAMPSHKEHUH,

AKTHUBHOTO U PEAKTHUBHOTO COMPOTUBIIEHUN yCTaHOBKU. Ompeenenre 1uaMeTpa
BIIEKTPOJIA U JUaMETpa paciajia 3JIeKTPOAOB, AMaAMETpa BaHHBI U BBICOTHI IIAXTHI.
Camocniekaromuecs 1eKTpobl. Pexum 06xura nekTpoHoi Maccel. OCHOBHbBIE
CBOICTBA 000XKKEHHOTO CAaMOCTIEKAIOIIETOCs IIEKTPoAa. DIEKTPOIepIKaTEeNH, UX
YCTPOMCTBO U Ha3HaueHue. CucrteMa OXJaxACHUs Teun. YCTPOUCTBO TIEUHBIX

5 3 |OyHKEpOB, IPUHIIUI ACUCTBUS U TIEPEABIKECHUS JO3UPOBOYHBIX Tenexek. [leunspie | 2
KapMaHbI. 3arpy304HbIe JIOTKH. 3arpy304Hble MalllMHbL. MeXaHu3M BpalieHust
BaHHBI.. 3aKPBITUE TIeUei CBOAOM. 3arpy3Ka IIMXThI U OTBOJ r'a3a B Ieyax,
3aKPBITHIX CBOJAOM. YCTPOMCTBO JJIS IPOYKUTA JIETKH.

[Ipon3BOACTBO KPEMHHUSI M €T0 CIIaBOB. [10/IrOTOBKA CHIPBIX MAaT€pPUAJIOB K IIaBKe.
[IpuroroBneHue 1 UCIIOIB30BaHNE MOHOIIUXT. PacripeneneHue moaBoauMoi
6 4  |MOIIHOCTH MEXy TyTrOBBIM Pa3psIOM, HIMXTON M pacIuIaBOM. DJIEKTPUUECKUI 4

PEIKHUM IIJIaBKH. MGTOI[LI KOHTPOJIA 3a XOAOM ILIIaBKH. KonmgecTBo u cocTas

maa—ka. CocraB BBIXOJAINIMX M3 IICYH I'a30B. OcHOBHEBIE BUJIbI paCCTpOfICTBa XoJa




MeYr U MephI IS ux ycrpaHeHus. OOcCiTy)kuBaHue eTKH. BBITycK, pa3nuBKa U
paszzenka crutaBa. JIukBuganus kpemaus. PacceimaemMocts Gheppocunuius.
MexaHu3aius pa3iuBKU U pa3ieNiku ciuiaBa. OCHOBHBIE BUJIBI IOTEPh KPEMHUS U
Mepbl 00phOBI C HUMU. BhITutaBka heppoCHITHINS ¢ HU3KUM COJEP)KaHUEM
QJIOMHUHHUS U IPYruX npuMecei. TeXHMKO-9KOHOMUYECKHUE TIOKa3aTen
MPOM3BO/ICTBA U MYTH UX yiayulieHus. OCOOEHHOCTH BBITUIABKH KPUCTAJTHYECKOTO
kpemHus. TpeOoBaHwMsI, IPEIbABISIEMbIE K IIMXTOBBIM MaTepHaiaM U X
T03UpOBKE. MOIIHOCTD NEUH, 3JIEKTPOIPOBOIHOCTD IIUXTHI, ANEKTPUIECKUN U
TEMIIEPATYPHBIA PEKUMBI TUIAaBKH. [ ITyOWHA OTPYKEHHUS DIIEKTPOJIOB B IITUXTY.
Bpamienue BanHbl neud. CpaBHEHHE OCHOBHBIX MTOKa3aTeJIeH MPOU3BOJICTBA
beppoCIHIINS U KPUCTAITMYECKOTO KpeMHus. [1yTu ynydiieHus TeXHUKO-
HPKOHOMUYECKUX IMOKA3ATEICH.

[Ipon3BoncTBO cumMKoKabIusa. CocTaB v 00JaCTh IPUMEHEHHUS CIIJIABOB.
CYIIHOCTb OCHOBHBIX METO/IOB MMOTYUYEHUsI CUITUKOKaIbIus. ChIpble MaTepHaIbl,
MOIIIHOCTh MeUeH, TUIOTHOCTh TOKA B AJIEKTPO/IaX, PACXO SJIEKTPOIOB,
PIIEKTPUUECKUN PEXHUM, YacTOTa BhIMyCKa cruiaBa. PaznuBka criaBa. TexHUKO-
HKOHOMUYECKHUE TIOKa3aTeIN MPOU3BOJCTBA U CIIOCOOBI UX YIyYIIICHHUS.

[Tpon3BoacTBO Maprasiia 1 ero criaBoB. CIulaBbl KpEMHMSI U MapraHiia, X COCTaB
U 06nacTy NpuMeHeHus. MeTonbl nonyyeHus. OU3NKO-XUMUYECKUE YCIOBUS
COBMECTHOI'O BOCCTAHOBJIEHHSI OKUCIIOB KPEMHUS U MapraHiia B IPUCYTCTBUU
bkese3a. BoccTaHOBIEHHE KpEMHUS M MAapraHlla U3 CUJIMKaTa MapraHua.
XapakTeprucTHKa reyen Juisi TPOU3BOJACTBA CHIIMKOMApTraHIia. X0/ IJIaBKH,
DIIEKTPUYECKUI U IIUTAKOBBIM PEKUMBI. 3aBUCUMOCTB COZIEP KaHUS yIIIepoa B
CHJIMKOMAapraHile OT COJepKaHusl B HEM KpeMHHUs. BbIyck U pa3iuBKa CIuiaBa.
JIuKBaLys SIEMEHTOB B CIIUTKE CUJIMKOMapraHia. TeXHUKO-9KOHOMHUYECKHE
roka3aTesid IPOU3BO/ICTBA. BrIMaBka CriaBoB Mapraiua u3 0eHbIX
MapratueBbix pya. CpenHe- 1 MajioyrepoaucThiit peppomapraner. CopraMeHT
CIUIaBOB U o0siacTu X npuMeHeHus. CriocoObl MIaBKH.
DIEKTPOCUIMKOTEPMUYECKUNA MeTO. XapakTepucTuka nedeid. CocTaB IIHUXTHI.
[Topsinok 3arpy3ku ceIpeIx MarepraioB. OCHOBHbIE peakuuu. Posib u3Bectu B
pouecce IIaBKU. X0 JIABKY, NIEKTPUUECKUN U IIIJIAKOBBIM pexXUMbl. Brimmyck
MeTasia. TeXHUKO-9KOHOMUYECKHUE T0Ka3aTeIu MPOU3BOJCTBA U ITyTH UX
yayumenus. [Ipon3BoacTBo MeTaminyeckoro Mmapraaua. Mapku u o61acTb
npuMeHeHns Maprania. CrnocoObl IPOU3BOICTBA. DIEKTPOTEPMHUUECKUI
TpexcTaauiHbIN MeTol. CynIHOCTh Kakaoro nepezena. Celpble MaTepHalbl.
OcHoBHbIE peakuy. X0/ IJIaBKHY, BBIITYCK U pa3JiiBKa METaJlla, pa3/ieika
nponykiuu. OOpaboTka MeTauia BaKyyMOM. ITyTH HOBBIIIEHHS U3BJICUCHUS
MapraHia. JJIeKTPOIUTHUECKHUI cr1oco0 MPOU3BOACTBA METATINYECKOTO
Maprasua. TeXHHUKO-3KOHOMUYECKHe MoKa3aTeIn Mpou3BocTBa. Bribop MeTona
[IPOU3BO/ICTBA METAJNINYECKOTO MapraHiia.

[Ipon3BOACTBO XpoMa U €ro criaBoB. CBOMCTBA XpOMa U €T0 OCHOBHBIX
coenuHeHuil. BiusHue xpoma Ha PU3NKO-3KOHOMHYECKHUE U CIICIUATbHbBIE
cBOicTBa cTanu. Mapku XpoMa U €ro CIUIaBOB U 001acTH NPUMEHEHUS IPU
BbITNIaBKe cTaiu. Pynbl xpoma, ux knaccudukanus u TpeOOBaHUS K HUM.
COCMHEHUS XpoMa ¢ KUCIOPOoM. DUBUKO-XUMUYECKHUE YCITOBUS
BOCCTAHOBJICHUSI OKCUJIOB XpOMa YITIEPOAOM, KDEMHUEM U aJTFOMUHHEM.
BeposiTHBIN MEXaHHU3M M KHHETHUKA BOCCTAHOBIICHUS OKHCIIOB XpOMa YIIIEPOJIOM U
KpeMHUEM. YrepoaucTslii heppoxpoM. CocTaB TOBapHOTO U MEPEAETHLHOTO
yriepoauctoro gpeppoxpoma. CriocoObl TPOU3BOJCTBA. XapaKTEPUCTUKA
priekTpornedeil. CoctaB muXThl. X0/ TiaBku. OOCTyKHUBaHHE KOJIOIIHUKA.
'YcnoBust 00pa3oBaHUs PyIHOTO CJIosl. PacCTBOpUMOCTD yIiiepoaa B KHUIKOM
beppoxpome. CHIKEHHUE copepxkaHus ceprl U pocdopa B crutaBe. DIEKTPHUUECKUI
Y IJTAKOBBIM PEKUMBI IIJIaBKU. PaccTpoiicTBa X01a U MEphl UX YCTPAHEHUS.
Brinyck 1 pa3inBKa TOBapHOTO U nepeaensHoro heppoxpoma. TexHuko-
HPKOHOMUYECKHUE TOKa3aTeIN MPOU3BOACTBA U MYTU UX YinydlieHus:. CHUITUKOXPOM.
CocTaB CHJIMKOXpOMa M 00J1aCTh ero MpuMeHeHus. OU3uKo- XUMUYecKas




CYLIHOCTh U TEXHHUKO-OKOHOMUYECKasl 11eJI€CO00Pa3HOCTh OTHO-
NTByXCTaIUHHOTO CTIOCOOOB TIPOU3BOJICTBA CHITMKOXpoMa. PadmHUpOBaHHBII
dbeppoxpom. MeTos! pou3BoacTBa. X CYyIIHOCTh M TEXHUKO-IYKOHOMHUYECKAs
11e71€CO00Pa3HOCTh. DIEKTPOCUITUKOTEpMUYECKHE (ITFOCOBBIM U OeCc(IIrocoOBBIN
CIOCOOBI MPOU3BOJCTBA PAPUHUPOBAHHOTO (HhepPOXpOMA. XapaKTEPUCTHKA MEUH.
CocTaB HIMXTHI U TOPSAOK €€ 3arpy3KH B Me4b. X0/ IUIaBKU. [IpoTyKThI I1aBKy.
[ToxazaTesnn npon3BOACTBA.
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[TpousBozacTBo peppoBoibPpama. OCHOBHBIE CBOWCTBA BOJIb()paMa U €ro
coenuHeHuil. BiusHue Bonbdpama Ha (PU3HKO-MEXaHUUECKHUE U CIIEHUATbHbIE
CBOWCTBA CTaJIM U CIJIaBOB. Mapku GeppoBoibppamMa U UX COCTAB. PYAbI
BoJIb(hpama u TpeboBaHus, NpeabsBisieMble K HUM. ChIpble MaTepualibl. OU3nKo-
XMMUYECKHE YCIOBHS BOCCTAHOBIICHHS OKMCIIOB BOJIb(hpama yriepoom,
KPEMHHUEM U aJIIOMUHUEM. MeTo/Ibl BBIIIIaBKH (eppoBosibPpaMa U UX CYLUTHOCTD.
[TnaBka eppoBosbhpama Ha G510K. BrImiaBka ¢ BeIYEpIBIBAHUEM CILIABA.
Xapakrepuctuka nedu. [lepropl niaBky U MpaKkTUKA UX BEIECHUS.
OIEKTPUUECKUI, IIAKOBBIN U TEMIIEpATyPHbIN peXUMbI TUIaBKu. [IyTn cHIKeHUS
notepb Boibppama. [lomyuenue crinaBoB Boiabhpama aaTtOMOTEPMUUECKIM
crioco6oM. TeXHUKO-?KOHOMHUYECKHE TIOKa3aTeNu MPOU3BOICTBa (heppoBoibppama
U MyTy uX ynyuiienus. [IlpousBonctso GpeppomonudaeHa. OCHOBHbIE CBOMCTBa
MoJO/ieHa U ero coemHeHuid. Binsinue MonubaeHa Ha cBoicTBa cTalu U
criaBoB. Mapku dheppoMonnbaeHa 1 00J1acTi X IpUMEeHEeHUsT. MUuHepaTbl
MosOaeHa. OborameHre MoaOAEHOBBIX Py/l. XapaKTepUCTHKA 00AKHUTOBBIX
revel ¥ TeMIepaTypHbIil pexXuM 00XKUTa. IPOLECCHI, MPOTEKAIOLINE TPU
OKHCITUTEILHOM 00XKHUre MOJIMOICHOBBIX KOHIIEHTpaToB. BoccTanoBnenue
MOJIMOIEHa YITIEpOIOM, KpEMHHUEM U amtoMuHueM. CriocoObl TIaBKU
deppomonndreHa. MetamioTepMUYecKuil criocod MpOr3BOICTBA. XapaKTePUCTHKA
o0opynoBanus. [loaroroBka MUXTHI K IUIaBKe, TEPMUYHOCTD MPOLIECCa, X0/
ru1aBkH, 60pbOa ¢ morepsMu MonudeHa. TeXHUKO-IKOHOMHUYECKHE TIOKa3aTeNn
[IPOM3BOICTBA U MMYTH UX YITyUIIECHUS.
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[IpousBonctBo (heppoBanaausi. OCHOBHBIC CBOMCTBA BaHAIUS U €T0 COSAMHEHUI.
Brnusinue BaHaus Ha PU3NKO-MEXaHUYECKHE U CTIeIHalbHbIE CBONCTBA CTAIH.
Mapxku peppoBaHaaus u o0nactu ux npuMeHeHus. Pyasl Banaaus. Cxema
TEXHOJIOTMYECKHX IPOLECCOB IPU U3BJIEUEHUH BaHaaus u3 pya. [lonydyenne
BaHAMEBBIX YyTYHOB. JleBaHaalusl 4YyryHOB, ONTUMAaJIbHbIE YCIOBUS
neBanaganuu. [lepepaboTka BaHAIUCTHIX MITAKOB. DU3NKO-XUMHUYECKHIE YCIOBHUS
BOCCTAHOBJICHUS MSTHOKUCH BaHAIMs YITIEPOJIOM, KDEMHHUEM, aJTIOMUHUEM.
BrimuiaBka eppoBaiaHus B dJeKTporedax. XapakTepucTuka rnedu. [lepuomabt
[UIaBKU M MpaKkTUKa ux BenaeHus. [lotrepu BaHaaus mpu Npou3BOACTBE
deppoBaHaus U MyTH UX yMeHbIeHUs. CKBO3HOE M3BJIeUeHUE BaHAAUA. TeXHUKO-
HKOHOMMYECKHE [T0Ka3aTeNIN IPOU3BOACTBA U MyTH UX yiayuiienus. [IpouszBoactso
¢depporurana. OCHOBHbIE CBOICTBA TUTAaHA U €r0 COeIMHeHUI. Binsinue Tutana
Ha CBOWCTBA CTaJIM U CIUIaBOB. Mapku deppoTuTana u 001acT UX NPUMEHEHHUS.
PYIbl TUTaHA, UX oboramieHne. PU3NKo-XUMUYECKHE YCIOBHUS BOCCTAHOBIICHHS
OKHCJIOB TUTaHa yIJIepoJoM, KpeMHHUEM, amtoMuHueM. CriocoObl IPOU3BO/ICTBA
(beppoTHTaHa U UX CYITHOCTh. ATTIOMUHOTEPMHUUYECKUI CITOCOO MPOU3BOJICTBA
bepporuTaHa. YaenpHas TEIIOTa U Temieparypa npouecca. U3NKo-XUMUYECKUE
CBOMCTBA BHICOKOINIMHO3EMUCTOTO TUTAHOBOTO 1IIaKa. BiMsHuEe nogorpesa NIMXThI
U I1IJJaKa Ha BBIXOJl METalljla M U3BJIeUeHHE TUTaHa. BiusHue pasmepa
QJIFOMHUHHEBOTO TIOPOIIKA HA TEXHUKO-DKOHOMUYECKHE MTOKA3aTeNIN IPOU3BOICTBA.
Ponb sxenezorepMuTHOrO ocanuTenst. CocTaB IIUXTHI, HOATOTOBKA €€ K IIaBKeE.
Xon mnaBku. OXxaxxkIeHue U pasjeiika ciasa. Mcrnonb30BaHnue 0TX0I0B
TUTAHOBOT'O IIPOU3BOJICTBA. 3aMEHa MOPOIIKOOOPA3HOTO AIFOMUHUS KHUIKHM.
[loTepu TUTaHa MPU BHIIUIABKE U IyTH YMEHBLIEHUS TOTEPb. TEXHUKO-
HPKOHOMMYECKHE [T0KA3aTeNN TPOU3BOACTBA U MYTH UX YAYUIICHHUS.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI




Ne Ne Kon-Bo
HanmMeHoBaHue WTH KpaTKoe co/iepKaHue MPaKTHYeCKOro 3aHATHs, CEMUHApa
3aHATHA|pa3ena 4acoB
1 2 |Cemunap. U3UKO-XUMHUYECKHE OCHOBBI MTOTyYeHUS (hepPOCIIIIaBOB 4
2 3 |Cemunap. YcTpoiicTBO 1 0060pynoBaHue (heppoCIUIaBHBIX Medeit 2
3 4 |Pacuer BBITUIABKH (HeppOCHITUIIHS 6
4 6  |Pacuer BbITUIaBKH (heppoMapranua 6
5 7  |Pacuert BbIIUIaBKU (heppoxpoMa 6
6 8  |Cemunap. [IpousBonctso peppoponbppama. [Iponssoactso peppomonndaeHa. 4
7 8  |Cemmnuap. [IpousBonctBo dheppoBanaams. [IponsBoacTBo GeppoTuTaHa. 4
5.3. JIaboparopHblie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnncok nureparypsl (¢ yKazaHUEM Koz-
IMomsun CPC pasnesoB, raB, cTpanuil) / cceika Ha  [CemecTp| BO
pecypc JacoB

JIsaxumes, H. I1. Meramnyprus
dbeppocmuiaBos : yuebHoe nmocooue / H. I1.
Jlakumes, M. W. I'acuk, B. 4. JlaneBckuii.
— Mocksa : MUCHC, [6.1.]. — YacTp 2 :
[lonroroBka k ceMuHapam MerTautyprus CIuIaBoB Bosib(hpama, 6 48
MoNnO/IeHa, BaHA U, TUTAHA,
11€JI0YHO3EMENBHBIX U PEJKO3EMENIBHBIX
METaJJIOB, HUOOUSI, IUPKOHUS, aIFOMUHUS,
6opa — 2006. — 117 c. Paznensr 1-4

JIaxumes, H. I1. Meramnyprus
¢deppocmiaBos : yuebHoe mocobue / H. I1.
JIakumes, M. W. I'acuk, B. 4. JlaneBckuii.
— Mocksa : MUCHC, [6.1.]. — YacTs 1 :
MeTamtyprusi CIuIaBoB KpEMHUSI, MapraHia
u xpoma — 2006. — 117 c. Pazgensr 1-5

IloTroToBkKa K OK3aMCHY

JIsaxumes, H. I1. Meramnyprus
deppocmiaBos : yuebHoe mocodue / H. I1.
Jlsxumes, M. U. TI'acuk, B. . JlameBckuii.
— Mocksa : MUCHUC, [6.1.]. — Yactp 1 :
MeTannyprusi CrijaBoB KpEMHHUSI, MapraHia
u xpoma — 2006. — 117 c. Pazgenst 1-5

BrInoHEHUE pacUyeTHBIX 3aJaHUN

6. @oH/1 OLIEHOYHBIX CPEICTB /JIs MPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KonTpomns kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOTPaMMbI OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM IeSITENHLHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

|N9 | Ce- | Bun | HaszBanue |Bec|MaI<c.| ITopsiiok HauMCIeHus: 6AIITIOB |YIH/I- |




KM

MECTp

KOHTPOJIS

KOHTPOJILHOTO
MEPOTPUATHS

Oan

ThIBA-
eTcs B
ITA

Texymmii
KOHTPOJIb

Pacuer
MIPOM3BOJICTBA
(dheppocmiaBoB

CTyneHT JOJKeH MPOBECTH pacyeT
MaTepHaJIbHOTO OaiaHca MPOU3BOICTBA
(beppociuiaBoB

Kpurepun oneHku:

Pacuer MmaTepuanpHOTrO O6ananca
dheppocumus mpoBeaeH 6e3 ommuoox — 2
Oamna

PacueTr marepuanbHOro 6aanca
(beppoCcHIHILINS COAEPKUT apuPMETUIECKUE
omuOku — 1 Gamn

Pacuer MmaTepuanpHOTrO O6ananca
(dheppomMapraniia mpoBeieH 6e3 omudoK —
2 Oaria

PacueTr marepuanbHOro O6aIanca
(beppomaprasia ConepxxuT
apudmernueckue omuoku — 1 Gamn
Pacuer MmatepuanpHOTrO O6ananca
dheppoxpoma npoBesieH 6e3 OmmrdoK — 2
Oamna

Pacuer marepuanbHOro O6aIanca
(beppoxpoma coepKHUT apudmMeTHIecKue
omuOku — 1 Gamn

Pabota cnana B cpok — 1 Oa.
CootBetcTBHEe 0(hOpMIICHUS pacueTa
tpeboBanusm 'OCT 7.32-2017 — 1 Gamnn

OK3aMCH|

Texymmii
KOHTPOJIb

Pabora Ha
ceMUHapax

B cemectpe npenycMoTpeHo 4 cemuHapa.
OreHka pabOTHI Ha KaXJI0M U3 HUX
[pEeAyCMaTPUBAET CIEAYIONINE KPUTEPUU:
[IpucyTrcTBUE Ha cemMuHape - 1 6amn
Jloka 1Mo 3aJlaHHOM TeMe. YCTHBIH, 0e3
YTEHUS 3arOTOBJICHHOTO TEeKCTa - 2 6asa
Jlokian o 3axanHoM TeMe. UreHue 3apanee
3arOTOBJIEHHOTO TEKCTa - 1 Gan

BepHblii 0TBET Ha BONPOC 1O JTOKIady - |
Oan

Yyactue B 00CyKIEHUH TOKIaI0B
OJTHOKYPCHHKOB - 1 Gast

OK3aMCH|

[Tpome-
JKyTOYHAast
arTecTanus

DK3aMeH

DK3aMeH MPOXOIUT B yCTHOM (opmaTte 1o
Ouneram. busier conepkuT TpH Bompoca.
Ha noarorosky orBogutcst 30 MUHYT.

JlaH BepHBI OTBET HA BONPOC B OUIIETE,
BOIIPOC PACKPBIT IMOJTHOCTBIO - 2 Oaa.
JlaH BepHBII OTBET HA BONPOC B OUIIETE,
BOIIPOC PACKPBIT HE TOJHOCTBIO, JTNO0
JIONYIIEHbl HETOYHOCTH B OTBeTE - 1 Hasa.
JlaH BEpHBII OTBET HA YTOUHSIOLIUI BOIIPOC

- 1 6asn

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTepru OLlEHMBAHUSA

IIPOMEKYTOYHOM

Bun

[Ipouenypa nposeneHus

Kpurepun
OLICHUBAHUs




arTeCTaluu

9K3aMCH

[Ipu onleHUBaHUU PE3yaBTATOB YUEOHOM AEATEIBHOCTH
oOyyaromierocs no AUCUUILIINHE UCIIONb3yeTCs 0aIbHO-
peUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB Y4eOHOH

JeSITeTTHHOCTH 00yJaromuxcs (YTBEpKIeHa IPUKa30M peKTopa OT
24.05.2019 1. Ne 179). PeitiTunr oOyuaromerocs 1o AUCIHIIINHE
OTIPEJIEIISIETCS TOIBKO TI0 pe3yabTaTaM TEKYIeTro KOHTpost Rrek.
Jlnis pacdera pedTHHra 00y4aromerocs 1o JUCIUIIIMHE
HCIIONIb3YyeTCs caeaytomas popmyna: = Tek + 6. CTyaeHT BpaBe
MPONTH KOHTPOJILHOE MEPOIPUATHE B PAMKAX MPOMEXYTOUHON
aTTeCTaINH IS YITyYIIeHNs] CBOCTO PEHTHHTA U MOXKET TTOTyYUTh
OLIEHKY IO JUCLHUIUIMHE cortacHo 1. 2.4 [lonoxenus. B ciyuae
NPOBENEHHS SK3aMeHa, OH IMTPOXOANT B YCTHOM popmare mo
6uneram. buser conepxut Tpu Bornpoca. Ha monroroky
orBonuTcs 30 MuHyT. J[aH BepHBIN OTBET Ha BOIIPOC B OMIIETE,
BOIIPOC PACKPHIT MOJIHOCTHIO - 2 6asuta. JlaH BepHBIN OTBET Ha
BOIIPOC B OUJIETE, BOMPOC PACKPHIT HE MOJHOCTHIO, JIMOO
JIOIYIIIEHb HETOYHOCTH B OTBETE - 1 Gasuta. JlaH BepHBIN OTBET Ha
YTOUHSIOIUN Bompoc - 1 Oasn

. 2.5, 2.6
Ilomoxxenus

B cootrBeTcTBUU C

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne
KomrmereHnm Pesynbrars! 00yueHus KM
1213
K-1 3HAEeT: OCHOBHBIE 3aKOHBI TEPMOANHAMUKH, XUMUYECKON KNHETHUKH, IIEPEHOCA TEeIlIa nnn
M MacChl ¥ MX 3HAYMMOCTb JUIS TPOIIECCOB MPOM3BOACTBA (heppOCILIaBOB
YMeeT: UCIIO0Ib30BaTh OCHOBHBIEC 3aKOHBI TEPMOAMHAMUKH, XUMUYECKON KUHETHUKH,
[1K-1 [IEPEHOCA TEIIa ¥ MACChI I OLICHKU U PETYIUPOBAHUSA IPOLIECCOB IPOU3BOACTBA  [+[+[+
beppociuiaBoB
K-1 VMeeT mpakTUYeCKUii OTBIT: aHaln3a (PU3NKO-XUMHUYECKUX 0OCOOCHHOCTEH Mpoliecca nnn
BOCCTAHOBIICHUS METAJUIOB U3 IIUXTOBLIX MaTepHaIOB
[K-3 3HaeT: OCHOBHBIE CBOICTBA, XapaKTEPUCTHUKH U OCOOCHHOCTH PUMEHIEMBbIX JJIS A
PACKUCIICHUS U JIETUPOBaHUS (HeppOCILIaBOB
'YMeeT: pacCUUThIBAaTh COCTAB IIMXTHI JAJI Pa3IMYHBIX TPYII U MapoK (eppOCILIaBOB,
COCTAaBJISITh MaTepHAIbHBIN U TEIJIOBOM OaaHChl, KOPPEKTUPOBATH TEXHOIOTHUECKHUNA
[K-3 POLECC TUIABKHU U PA3ITUBKH, HAXOUTh 1 JIMKBAMPOBATH HAPYIIEHHS HOPMAIBHOTO | | |
X0J1a IIpoLecca, MPUMEHATh MaTeMaTHUeCKUi aHanu3 1 OBM npu ananuse
[IPOU3BOACTBEHHBIX U DKCIIEPUMEHTAIBHBIX JaHHBIX, HAXOAUTH B3aUMOCBS3b
TEXHOJIOTHYECKUX ITApaMETPOB ¢ DKOHOMUYECKUMU IMOKA3aTEIIMU IIPOU3BOACTBA.
[K-3 MMeeT NpakTUYECKUH OIBIT: pacuyeTa cOCTaBa IIMUXTHI U PA3JIMYHBIX IPYIIT U MapOK A
(beppoCIuIaBoOB, COCTABIICHUSI MaTepUAJIbHBIX U TEIIOBBIX 0AJIaHCOB
TumoBbIe KOHTPOJILHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISITCS B
IPHIOXKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIMHBI

IleuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMSI

@) OCHOBHas

aumepamypa:
1. TloBomouxwuit, JI. 1. DnekTpomeTamtyprus ctaiu u GeppocIiaBoB

Y4eOHUK /U1t CTYICHTOB BBICHI. y4eO0. 3aBeACHUI, 00YUaIOIINXCS 10 HAPaBICHHIO
"Metamtyprua" u cnen."Meramnyprus uepHbix MetaiuioB" J1. . IloBonoukwuii, B.




E. Pomun, H. B. Manbkos. - 3-¢ u3a., nepepad. u jgoi. - M.: Merannyprus, 1995. -
591,[1] c. nn.

0) OononrHUMENbHASL IUMePamypa.:
1. Kapesa, H. T. lIBeTHbie MeTaiisl u cruiaBsl [ Teker] yue6. mocodue H.
T. Kapesa ; IOx.-Ypan. roc. yu-T, Kad. ®u3. meTamioBeneHue u Gusznka TBEPIOTO
tena ; OYpIl'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. un.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecs: 8 bubIuomexe:
1.  Cranb. Meramnypr. Dnekrpomeraiutyprus. HanponanbHas

metautyprus. Stal und Eisen

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Meramnyprus peppocriaBoB

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. Meramnyprust heppociiaBoB

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HanmenoBanue
Ne Buz peeypeas bubnuorpaguueckoe onrcanue
JUTEPATyphbl ANIEKTPOHHOM
dopme
DIEKTPOHHO- JIskumes H.II., I'acux M.H., lamesckuii B.f1. Meramnyprus
1 OcHoBHas OnbImoTeyHas dbeppocmiaBos. Yacts 1. MeTamnyprus CrijlaBoB KpeMHHS,
MTepaTypa cucreMa Maprasua u xpoma. Y4yeOnoe nocoodue. - M: MuCHC, 2006, -
n3narenbcTBa JIans |117c¢. https://e.lanbook.com/book/1842
Jlskumes H.I1., 'acux M.N., lamesckuii B.S1. Meramnyprus
DNEeKTPOHHO- deppociutaBoB. Yacts 2. MeTamnyprus cijiaBoB Bojb(ppama,
b JlonoTHUTENbHAS |OMOIMOTeUHAs MOJIHO/IeHa, BaHAAHS, THTAHA, IIEIOYHO3EMENBHBIX 1
muTeparypa cucreMa peIKO3eMebHBIX METAJUIOB, HUOOUS, IUPKOHUS, AIFOMUHHUS,
n3narenpcTBa JIans [0opa. YueOnoe mocodue. - M: MuCHC, 2007, - 152c.
https://e.lanbook.com/book/1843

[lepeueHp MCTIONB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS :
1. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bup 3ansTuii a I_l MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe IS
s pa3IUYHBIX BUAOB 3aHATUN

MynsTuMeniiHas yctaHoBka. [IporpaMMHO-anmnapaTHblii KOMILIEKC
TUCTaHIIMOHHOTO O0y4€HUs CTY/IEHTOB (MHTEPaKTUBHBIN Ki1acc) Ha 6a3e
1a00paTOpUU BEICOKOTEMIIEPATYPHBIX NPOIECCOB.

[Ipaktnueckue  |115
3aHATHS U ceMuHaphl |(1)




Jlekun

115
(1)

MynsTuMenniiHas ycraHoBka. [IporpaMMHO-anmnapaTHblii KOMILIEKC
TMCTAHIIMOHHOTO O0YUYeHHUs CTYJACHTOB (MHTEPAaKTUBHBIA KJIacc) Ha 0aze
1abopaTopuu BHICOKOTEMIIEPATYPHBIX MPOLIECCOB.




