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1. EJIN OCBOEHUSA

1.1|CchopmupoBath 3HaHHS IT0 OCHOBHBIM TEOPETHUECKUM U TEXHOJIOTHIECKUM OCHOBaM Mpou3BoacTBa ctamu B JICII,
BKITIOYAas BHIIUIABKY YTIEPOIUCTOrO MOIYIPOAYKTa, KOBIIOBYIO 00paboTKy 1 pa3nuBky ctanu Ha MHPC; chopmupoBath
CHOCOOHOCTh K aHAJTHTHYECKOMY MBIIIUICHUIO TIPH PEIICHUH Psijia TEXHOJIOTHUECKHX 33/1a4, COMPOBOXKIAIOINX
npousBoacTBO cTanu B DCIILI.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI

Hukn (pazmen) OIT: |B1.0

2.1| TpeGoBanus K MpeIBapUTEIbHON MOATOTOBKE 00y4AIOLIET0Cs:

2.1.1{MaremaTuka

2.1.2| Xumus

2.1.3|Dxonorus

2.1.4|MeToBI KOHTPOJISI U aHAJIH3a BEIIECTB

2.2| Iacouniannasl (MOYJIH) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE TAHHON MTHCIUIIHHBI (MOIYJIs) HEOOX0IMMO KaK
npeamecTByoIee:

2.2.1| KoMIploTepHOE MOJICITMPOBaHHIE TEXHOIOTHIECKHX TporieccoB OM /]

3. PE3YJIBTATBI OBYUYEHNS 11O JUCIUTIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUAMMA

OIIK-2: Cnioco0eH y4acTBOBATH B NPOEKTUPOBAHUY U Pa3padoTKe TEXHUYECKUX 00bEKTOB, CUCTEM U TEXHOJIOTHYECKUX
NMPOLECCOB € YYETOM IKOHOMHYECKHX, IKOJTOTHYECKUX M COUMAIBHBIX OTpaHUYeHU i

OIIK-2.1: IleMoHCTpUpPYeT 3HAHUS TeXHHYECKHX 00beKTOB, CHCTEM U TEXHOJOTHYeCKHX NPOoLeccoB

3HaTh:

OI1K-2.1-33 TeopeTryecKkre OCHOBBI ITPOLIECCOB OKUCIUTENHLHOTO pahMHUPOBAHHMS

OIIK-2.1-32 cTpyKTypy U OCOOCHHOCTH HHTETPHPOBAHHBIX METAILTYPTHUECKUX MPSANPUATHNA 1 MUHI3aBOIOB;

OIIK-2.1-31 knaccudukanuio 1 moTpeOUTENTLCKHE CBOMCTBA CTAJIH;

YMerTh:

OIIK-2.1-Y3 aHanu3upoBaTh NPEMMYIIECTBA U HEJOCTATKH JBYX OCHOBHBIX CXEM IPOU3BOJICTBA CTAIIN

OIIK-2.1-Y2 BLI6I/IpaTB THUII IUJIAaBUJIBHOI'O arperara J1jis obecrnieueHus HCO6XO,I[I/IMLIX TEXHUKO-2KOHOMHYECKHMX IOKa3aTelIeh IIJIaBKH;

OIIK-2.1-V1 ananu3upoBaTh NPEMMYIIECTBA U HEJOCTATKH ABYX OCHOBHBIX CXEM IPOM3BOICTBA CTAJIH;

Buaagernb:

OIIK-2.1-B2 orneHKO# pecypco-3KOIOTHIECKUX XapaKTePUCTHK MIPON3BOICTBECHHBIX IIPOIIECCOB

OIIK-2.1-B1 HaBbIKaMu peleHns] MHXEHEPHBIX 33]a4 Ha 0a3e MOoJIyueHHBIX TEOPETHYECKUX 3HAHUH;

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanmue pasgesioB u TeM /Buj 3auatus/ | Cemectp / | Uacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypchbl

Paznea 1. DuekTpocTajeniaBuibHoe
NPOU3BOACTBO. MMHH MeTALTyprudecKuii

3aBoj.

11 TIpeanoceuTky pa3BUTHUS TEXHOJIOTUN 6 1 OIIK-2.1 JI1.1
CTTETUTEHHOTO MOJYJIS, UX KIaCCU(PUKAITS. JI1.2J12.1
CyLIHOCTh COBPEMEHHON TEXHOJIOTHU JI2.2 J12.3
MIPOM3BOJICTBA CTAJIN B AJIEKTPOIICTAX. 2.4

Knaccudukanus Metantyprudeckux MHHI
3aBo7i0B. OG30p COBPEMEHHBIX, IPOTPECCUBHBIX U
WHHOBAI[IOHHBIX BAPUAHTOB TEXHOJIOTHU U
arperaroB BBIIUIaBKH, KOBIIOBOH 00pabOTKH 1
Pa3IUBKHU B CTAIEIUTEHHOM Monyiie. KoHuennus
MOCTPOCHHMSI CTANICINTEHHOTO MOyJIst. /JIex/




1.2

AHanu3 0cOOCHHOCTEH Pa3BUTHUS 1 COBPEMEHHOTO
COCTOSIHUSI METAJUTyPTUH Pa3IMYHBIX CTPAH MHpa
(Ha 6a3e unpopmanuu carita worldsteel.org).
CTpyKTypa ¥ IJIaHUpOBKa KoMIUTeKkca. Brioop
OCHOBHOT'O TEXHOJIOTUYECKOTO 000PYI0BAHHS.
IIpuHumn B3anMoIelCTBUSI OCHOBHOTO M
BCIIOMOTaTeIbHOTO 000PYIOBaAHHS
CTaNleIIaBIIILHOTO MOy 1sl. COCTaB U Ha3HAUYCHUE
arperaroB 3JIEKTPOCTAICINIABHUIBHOTO MOYJIS,
0COOCHHOCTH TEXHOJOTHUECKOM CXEMBI U
TUTAaHUPOBKHU 0bopymoBanus /T1p/

OIlK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

1.3

1. PaboTa ¢ KOHCIIEKTOM JICKITHIA.
2. Pabora ¢ mpakTHYECKUMU IIPUMEpaMH Ha dTarre
MOJATOTOBKU K 3aHITHUSM.

3. PabGora o moAroToBKe JOMAIIHUX 3aJaHui
/Cp/

26

OIlK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

Paznen 2. JlyroBasi cTajienJiaBujibHasi neyb

2.1

Kiaccudukauums snexrponeueii. Konctpykuus,
obopynoBaHue U Texaudeckue nmapamerpsr JCII.
OneKkTpudecKuil ToK. DIeKTpudeckas ayra.
ONeKTpOoIMHAMHYECKUE SIBICHUS B JIyTE.
BonsTamnepHast XxapakTepHCTHKA 3JIEKTPHIESCKON
nyru. PerynupoBaHue napaMeTpoB IEKTPUIECKOM
IyTH. YTIPOIIEHHAs 3JEKTPHIECKasi CXeMa JyTroBoi
neud. KoappummeHT MOImHOCTH
3JIEKTPOILUIABIIIBHOTO arperara. Y CIIOBUSI TOPEHUS
anektpudeckoit nyru B JICII, snextpuyeckue
norepu. TennoBoy K.I1. 1. 3JIEKTPUUECKON AyIH.
®dakTopsl, BIusAOMUE Ha 3PPEKTUBHOCTH HarpeBa
BaHHBI JekTpudeckoit ayroi B JICII.
Mexanndeckoe 000pyJ0BaHNE, CPEACTBA BBOJA
XMMU9ECKOH SHepTuH, KOHCTPYKIMS (HyTepOBKU
MOAMHBI, CHCTEMA BOJSTHOTO OXJIaXICHHS
3JIEMEHTOB KOHCTPYKIUH, Fa30X0/1 ¥ Ta3004HCTKA.
Paboune xapakrepuctiku JCII. Texuudeckue
XapaKTEePUCTHUKHU M 3KCILTyaTalus
rpadUTUPOBaHHBIX ANEKTPOAOB. /Jlek/

OIlK-2.1

J1.1
JI1.2J12.2
J12.3J12.4

2.2

TexHHUECKHE XapaKTEPUCTUKH U OCOOCHHOCTH
koHcTpykuuu JCII-180 BeikcyHckoro
METaJTypru4ecKoro 3aBoja. Mzyuenne
KoHCTpyKuuu u padotsl JJCII Ha MaTepuanax caiita
Steeluniversity.org /IIp/

OIlK-2.1

J1.1
JI1.2J712.2
J12.3J12.4

2.3

1. PabGoTa ¢ KOHCIIEKTOM JIEKIIHIA.
2. PaboTa ¢ mpakTHYECKUMH IPUMEPAaMH Ha 3Tale
IMOJTOTOBKH K 3aHSITHSIM.

3. PaboTa 1o moAroToBKe JOMAIIHUX 3aJaHui
/Cp/

22

OIlK-2.1

J1.1
JI1.2J12.2
J2.3 J12.4

Pa3znen 3. TexHoJI0rUsl BLIIUIABKH
yrJjepoaucrtoro npoaykra B JICII.




3.1

Oco0eHHOCTH COBPEMEHHON CHCTEMBI
CTaJICTIaBIIIFHOW TEXHOJIOTHH BO B3aUMOCBSI3H C
(PU3MKO-XUMUYECKUMU MPOLIECCaMU B pacIuiaBax
Kelne3a. XUMUYECKNe PEakIuy B METaJIe U IIIJIaKe
IIPU BBIIIaBKE YTJIEPOJUCTOrO MOTYNPOAYKTa.
Peaknnu pacTBopeHUs BOAOPOAa U a30Ta B
Metayuie. CriocoOb! yIpaBiIeHHS
(hM3UKO-XUMHYCCKIUMHU TPOIIECCAMHU BBIILIABKH.
Cpenctsa u CriocoObl yIpaBICHHS
TEXHOJIOTHUECKUM INIPOLIECCOM BBIIUIABKU CTAJIHU B
JIyroBOM crajneruiaBuiabHoi neun. [llnxtoBeie
marepuainsl. CriocoObl OpraHu3anyuu
TEXHOJIOTHUECKOTO Mpoliecca MIaBIeHHUs
CTaJIFHOTO JIOMa M OKUCIICHUS TIPIMECEH B KHIIKOM
MeTasuie. [IpuHIUIBI BBIOOpa ONTUMATBHBIX
apaMeTPOB HarpeBa MeTajlIa HIEKTPUIECKOM
nyroit. OkuciaurensHele peakuuu B BanHe JICIL
Oco0OEHHOCTH OKHCIICHUS YTIIEpoia B COBPEMEHHOM
JCII. dedpochopanus cranm. TexHomorus
BBIIJIABKH YIJIEPOIUCTOTO MOJIYyTIPOIYKTa B
JIyTOBOM CTaJICIUIaBUIILHOM Medr. DHEPreTUYeCKHUi
Y MaTepHabHBIN OajlaHC BBIIIABKH YTIIEPOJUCTOrO
nonymnpoxaykra B coBpemernoit ACII. /Jlex/

OIlK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

3.2

BrinosHeHNE pacueToOB PAaBHOBECHOTO COCTOSTHUS C
IpUMEHEHHEM NporpamMmmHoro komiuiekca GIBBS.
TeMneparypHasi 3aBUCUMOCTb PaCTBOPHMOCTH
KHCJIOpOo/a B jkene3e Ha Boimycke u3 JICII.
CpaBHHTENbHAs OI[EHKA PABHOBECHOTO U
(haKTHIECKOTO CO/IEPKAHUS KUCIOPOAa U yTriiepoja
B JKeJle3€. 3aBUCHMOCTb PABHOBECHOTO COJICPIKaHUS
KHCIIOPOZA U YTJIEpO/a B JKeJIe3e OT TEMIIEpaTyphl
" JaBJICHUA.
OreHKa paBHOBECHOTO COJIEPKaHMS KHCIOpoJia 1
KPEMHHUS B JKelese.
O1ieHKa paBHOBECHOT'O COJEP KaHUs KUCIOPOa U
ITIOMHHUS B JKeJe3e.

Mp/

OIIK-2.1

Jd1.1
JI1.2J12.2
J2.3J12.4

3.3

1. PaboTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaborTa ¢ MpakTHYECKUMH [TPUMEpaMU Ha JTare

MOJIrOTOBKH K 3aHATHSM H JIADOpaTOpHOU paboTe.

3. PaboTa o moAroToBKE JOMAIIHUX 3aIaHUi
/Cp/

18

OIlK-2.1

J1.1
JI1.2J12.2
J2.3J12.4

Pasnea 4. CranenjiaBwibHoe NPOU3BOCTBO




4.1

YCTpoicTBO M IPUHLUIT PaOOTHI 000PYAOBaHUS
AKITI. AKII: mexanudeckoe 000py0BaHue,
3NEeKTPOo0OOPYI0BaHUE, KOPOTKAs CETh,
KOHCTPYKIHS (QYTEPOBKH CTAIEPA3TMBOYHOTO
KOBIIIA U NTPO/IyBOYHBIX Y3JIOB, CUCTEMAa BOJSIHOTO
oxnaxaeHus. Paboune xapakrepuctuku AKII.
CpenactBa v CriocoObl YIIpaBICHHS TEXHOJIOTHEH
KOBILOBOW 00paboTky ctanu. [IpuHimms! BeIOOpa
ONTUMAJIFHBIX MTApaMETPOB HarpeBa MeTajuia
JNEKTPUYUECKOH JYToil U MPOTYBKH CTaIH
WHEPTHBIM Ta30M B CTaJICPa3IMBOYHOM KOBIIIE.
Oueprerudeckuii 6amanc AKIL. OcHoBHBIC
TEXHOJIOTHYECKHE OTIEPALIUH, BBITIOIHSIEMBIC B
arperaTe KoBII-nieys. DopMHUpOBaHUE IUIAKA!
OLICHKA COCTOSIHUSI [INTAKOBOT'O TIOKPOBa,
KOPPEKTHPOBKA XUMHUIECKOTO COCTaBa IIIIAKa,
OCHOBHbIE NIPUHIIMIBI Y/IalIEHHE CEPhI U3 CTalH,
BIIMSTHHE COCTaBa M KOJIMYECTBA IIJIaKa, TPOAYBKU
WHEPTHBIM Ta30M Ha CKOPOCTH PEaKIUH U TITyOHHY
necynbdyparmu. Harpes merasuia: a1eKTpu4ecKuii
1 TIPOIYBOYHBINA PEKHMEI, KOHTPOJIh TEMIECPATyPHIL.
[TepemerinBanue: ycpeJHEHHE COCTaBa U
TEeMIIepaTyphl, HArpeB, AeCyIb(hypams,
B3auMo/ieiicTBUE ¢ PyTEepOBKOM KOBILIA,
MOKPOBHBIM IIJIAKOM U TIEYHOH aTMochepoi.
Packucnenue MeTamia U nuiaka: TIyOHHHOE
(ocaxknatoiee) packucnenue, 1uddysnoHHoe
packucieHue. Packuciienne Mmaprasiem,
KpEeMHHEM, IIOMUHNEM, KaiblieM. CoBMecTHOE
pacKHCIIeHnEe KpEeMHIEM, MapTaHIleM, aTFOMHUHIEM
U KanbIueM. JJoBOIKa MeTalia Mo XHMUIECKOMY
COCTaBy U TemrepaTrype. KoHTpoJib XUMHUYECKOTro
cocraBa MeTainia. BropumuHoe okucinenue. /Jlex/

OIlK-2.1

J1.1
JI1.2J12.2
JI2.3J12.4

4.2

BEINoNTHEHNE pacyeToB PABHOBECHOTO COCTOSTHHMS C
MPUMEHEHHEM NporpaMmmMHoro komiuiekca GIBBS.
Packucienue 1 JjerupoBaHue 3aJaHHOH MapKu
CTaJIN.
Merto/iMKa OLIEHKH MHTEHCUBHOCTH BJlyBaHHUs
MHEPTHOTO r'a3a B CTAICPA3TMBOYHBINA KOBII IS
BBITIOJTHEHHSI TEXHOJIOTMYECKUX OIepaluii.
®eppocmnassl. Beroop deppocruiasa.

Mp/

OIlK-2.1

J1.1
JI1.2J12.2
J12.3J12.4

4.3

1. PabGoTa ¢ KOHCIIEKTOM JIEKIIHIA.

2. PaboTa ¢ mpakTHYECKUMH IPUMEpaMH Ha 3Tare

MMOATOTOBKH K 3aHITHSIM.

3. PabGora o moaroToBKe JOMAIIHUX 3aJaHui
/Cp/

20

OIlK-2.1

J1.1
JI1.2J712.2
J12.3J12.4

Pa3znen 5. BakyymupoBanue cTaju




5.1 OcHOBHBIE c1TIOCOOBI BAKYYMHUPOBAHHS CTAJIN B 6 1 OIlK-2.1 J1.1
koBmie. CyniHOCTh U Ha3HaueHue nporecca VD. JI1.2J12.2
YerpoiicTBo M npuHLUI padboTsl VD. JI2.3J12.4
Bo3MoxHOCTH nerazanuy pacKUCICHHOM cTalu
IPY [TPOJTyBKE UHEPTHBIM I'a30M IIPU aTMOC(HEPHOM
JaBIICHUH U TIOJ BAKYYMOM. TeXHHUKa CO3MaHUs
BaKkyyMma. MexaHndeckoe 000pyIoBaHue,
BaKyyMHOE€ 000py/I0BaHHE, CUCTEMa BOSTHOTO
OXJIQXKIEHUS, CHCTEMA OYUCTKU U OXJIAKACHHA
oTxozsmux razoB. OcOOEHHOCTH TEXHOJIOTHU
BaKyyMHPOBAHUS HEPACKUCICHHON 1
packucineHHol ctanu. KoHTpoib KOHAUIUI cTamm
nepen BakyymupoBanueM. Habop Bakyyma:
BU3YalIbHBII KOHTPOJI, TOBEACHHE IIIJTAKa,
paboune pesKUMBI IPOTYBKH HHEPTHBIM Ta30M.
Beinepkka: IpOAOIKUTETLHOCT TOCTIKEHUS
TpebyeMoii cTerieH! pauHUPOBAHNUS, PEKUM
MPOIYBKHU, CKOPOCTH OXJIAJKACHHS CTaIH.
Pasrepmeruzanus kamepsl. Paboune
xapakrepuctuku VD. /Jlex/

5.2 BrinmonHeHne pacueToB paBHOBECHOTO COCTOSIHUSA C 6 1 OIlK-2.1 JI1.1
MpUMEHeHneM mporpamMmmHoro komriekca GIBBS. JI1.2J12.2
MeTouKka OIIEHKH JIera3aliy CTalau B J2.3J12.4
CTaJIepa3IMBOYHOM KOBIIIE

Mp/

5.3 1. PaboTa ¢ KOHCIIEKTOM JICKITHA. 6 22 OIlK-2.1 J1.1
2. PaboTa ¢ mpakTHYECKUMH IPUMEPAMH Ha 3TaIe JI1.2J12.2
MOATOTOBKH K 3aHSITHSIM. JI12.3J12.4
3. PaboTa 1o moJroToBKe JOMAITHHUX 3aJaHHi

/Cp/
Paznea 6. PaziuBka crajan

6.1 [Ipornece kpucTamIH3auy HETPEPHIBHOIUTOTO 6 1 OIlK-2.1 J1.1
cisi6oBoro cnutka. OCHOBHBIE TapaMeTPhI JI1.2J12.2
toHKocIs100Bo MHPC. OcHOBHBIE 0OCOOCHHOCTH JI2.3J12.4

KOHCTpYKUMHU ToHKOCIs160Boit MHPC. OcHoBHBIE
¢yaxunonansabie Y36l MHPC. TToBopoTHBIH
cteHn. [IpoMexxyTOUHBIN KOBII. 3aIIuTHAS TPyOa.
ITonBo MeTanIa B KPUCTAIUTU3ATOP.
Kpucrannuzarop MHPC. 3ona BTOpu4HOrO
oxnaxaeHus. CuctemMa MATKOTO O0XKaTHsI CIIUTKA.
TexHonornueckuit nepenus ctanu Ha MHJI3.
JlehekTbl HePEPHIBHOIUTOM 3arOTOBKH.

/J1ex/
6.2 N3ydyeHne orHeyOPHBIX MaTEPHAIIOB. 6 1 OIlK-2.1 JI1.1
JleMOHCTpanus Ha XOJIOAHOM MOJIENN U aHAIIU3 JI1.2J12.2
[OBEICHU METaJllla B KPUCTAJLUIM3aTOPE J2.3 J12.4

Toukocisz0oBoit MHPC. PaGora na Mmonmenu
«HempeprIBHas pa3iHBKa CTAIN» Ha
KOMITBIOTEPHON MoJienu caita Steeluniversity.org.

Mp/
6.3 1. PaGora ¢ KOHCIIEKTOM JIEKIMH. 6 22 OIIK-2.1 JI1.1
2. Pabota ¢ mpakTHYECKUMHU TIpUMEpPaMH Ha dTare JI1.2J12.2
MOATOTOBKH K 3aHATHSAM H JJAOOpaToOpHOH padoTe. J2.3 J12.4
3. PaboTa 1o moAroToBKe JOMAIIHUX 3aJaHui
/Cp/

5. ®OHJ OIEHOYHbBIX MATEPHUAJIOB

5.1. Bonipochl 1J1s1 caMOCTOSITeIbHOM MOATOTOBKH K 3K3aMeHY (3a4€éTy ¢ O1leHKOi1)

Bompocsrt k 3auery (TTK-1.1, OITK-5.1)

TexHosoruyeckast cxema M CyIHOCTb METaJUTyprU4ecKoro IpOU3BOCTBA.

CoBpeMeHHbIE TPEOOBAHUS K KQUeCTBY CTaJIH.

HazoBute 0OCHOBHBIC CTPATETHU PA3BUTHS METAIUTYPrHUYSCKOTO MPEAIPUSATHS U IPUBEIUTE IPUMEPHI.

W37105KMTe TEXHOJIOTHYECKYI0 CXEMY COBPEMEHHOTO MpolLiecca MPOM3BOACTBA CTAJIH.

JaiiTe XxapakTepUCTUKY PeaKkiuy OKUCICHUs yIiiepo/ia PY MPOU3BOCTBE CTAIH (3AMUILIUTE XUMUIECKUE PEAKIHH, 110

RN




KOTOPBIM BO3MOKHO OKHCJICHUC YTJIEpOda; HA30BUTC (baKTOpI;I, BJIMAIOIINEC HAa CKOPOCTh U FJ'IyGI/IHy MMpOTCKaHus peaKuMﬁ)

6. Jaifte XxapakTepUCTHKY peaknnu nedochopariy paciuiaBa Ipu MPOU3BOACTBE CTAIH (3AIHUIINTE XUMHUIECKHE PEaKIIH, 10
KOTOPBIM BO3MOXHa Jieocdoparyst; Ha3oBUTE (PaKTOPHI, BIUSIIOIUE HA CKOPOCTD U INIyOMHY IPOTEKaHUS PEaKLuii).
7. JlomeHHas reub: Ha3HAYeHHUE, PUHIIHI ICUCTBHS.

8. dopmupoBaHue YyryHa B JOMEHHOW TI€YH: BOCCTaHOBJICHHE M HAYTJIEPOKUBAHUE XKeJle3a.

9. CyImHOCTh CTANCINTaBHIIBHOTO POU3BO/ICTBA, CIIOCOOBI TPOMBIIIIICHHOTO ITPON3BOICTBA CTAIIH.

10. Ykaxure npeaeisl, B KOTOPBIX 0OBIYHO B HACTOSIIEE BpeMs M3MEHSIETCS o MeTaiummdeckoro ioma B mmxte JJCII. Kakue
(haKTOpBI OKA3BIBAIOT BIMSHUE Ha Pacxo] ioma?

11. HcToyHMKH KHUCIOpOIa TP IPOU3BOCTBE CTANH, TIepeada KUCIOpOoia B METaLI.

12. PackuciieHue ¥ JIerupoBaHue CTallei: 11eH, IPUMEHIEMble MaTepUalIbl.

13. Kiaccudukanus cranei.

14, Peakuunu oxucIeHUs yriiepoia Ipy IMPOU3BOICTBE CTalIH.

15. OKHCIIeHHE U BOCCTAHOBJICHUE KPEMHUSI B CTAJICIUIABUIIBHOM arperare.

16. Vnanenue dpocdopa nmpu IpoU3BOACTBE CTATH, (HAKTOPHI, BIHUAIOIINE HA OCTATOYHOE coliepkanue gocdopa.
17. VY naneHue cepbl NpU MPOM3BOACTBE CTAIH, PAKTOPHI, BIMAIOIINE HA OCTATOYHOE COJIEpIKaHHUE CEPHI.

18. JaifTe XapaKTepUCTHKY PEaKIUH JIeCyIb(ypaluu paciuiaBa Mpyu IPOU3BOACTBE CTAIH (3AMUIIUTE XHMUIECKHE PEaKIINH, 110
KOTOPBIM BO3MOXHA JIeCyIb(Qypalys; Ha30BUTe (PaKTOPHI, BIUSIOIINE HA CKOPOCTD M TIIyOMHY IPOTEKaHUS PEaKIIUi).
19. [InxTa cTaneriaBuiIHbHOTO IPOU3BOACTBA.

20. IToAroTOBKAa KOMIIOHEHTOB IITUXTHI K TUIABKE: CIIOCOOBI TOATOTOBKH CTAIBHOTO JIOMA.

21. [MoaroroBka KOMIIOHEHTOB IIUXTHI K [UIABKE: BHEJIOMEHHAs IeCyIb(dypanus 4yryHa.

22. IToaroToBKa KOMITOHEHTOB IITUXTHI K TNIABKE: IIPOU3BOICTBO H3BECTH.

23. JICII: Ha3HaueHue, OCHOBHBIE TIOKA3aTeNH TJIaBKH.

24, Ob6mee ycrpoiicto JICII.

25. YceTpoiicTBo KUCIOpoaAHBIX HHKekTopoB JICIL.

26. TexHoNMOrMueCKuit UK KOHBEPTEPHOM TUIaBKH.

27. M3MeHeHre XMMUYeCKOTo COCTaBa MeTallla U IIUTaKa Mo XOAY MPOIYBKH B KOHBEPTEPE.

28. Oo6mmas xapakrepuctuka J[CII.

29. JlaliTe KpaTKyto XapaKTepUCTHKY TNTyOHMHHOTO (OCaXXIAIOIIET0) PACKUCICHHS CTaTH

30. JlaiiTe XxapakTepHUCTUKY MaTepUaIbHBIX MOTEPh MPH NPOYBKE CTAN KUCIOPOIOM.

31. Onumute CTpyKTypy TermioBoro oamanca JCII.

32. Ilemn 1 METOIBI KOBIIIOBO# 00pabOTKH CTaIH.

33. [TpumeHeHne HEHTPaIbHBIX T'a30B JUIsi 00PaOOTKH KHUKOW CTaJIU B KOBIIE.

34. Crroco0b1 packucieHus cTaiai. VX mpenMyIiecTa 1 HeIOCTaTKH.

35. [TocTpoeHne coBpeMEeHHON TEXHOJIOTHYECKOM IENOUKH.

36. Peaknuu oxuciieHus yriepo/a Mpu MpoOU3BOJICTBE CTAIH.

37. OxucreHre KpeMHHUS B CTAJICTIIIABUIBHOM arperare.

38. Ok¥uciieHre Mapratiia pyu NPOU3BOJICTBE CTaJIH.

39. Y nanenue pochopa mpu MpOU3BOICTBE CTANH, (PAKTOPHI, BIHUSIIONINE HA OCTATOYHOE coJepkanHue pocdopa.
40. Y naneHue cepbl pU MPOU3BOJICTBE CTAIH, (AKTOPbI, BIMSIOIINE HA OCTATOUYHOE COJIEPKaHHE CEPBI.

41. [IuxTa cTaneruiaBHiIbHOTO MPOU3BOICTBA.

42, [MoaroroBka KOMIIOHEHTOB IIMXTHI K IUIABKE: CHOCOOBI ITOJTOTOBKH CTAILHOTO JIOMA.

43. TexHomorumueckuii 1y miaBku cramu B JICII.

44, Ilepeuncnure ocHOBHBIE TexHOJOornueckue ozaenctaus B ACII.

45, DekTpocTallenaBuiIbHOE MPOU3BOJICTBO: Ha3HAUEHHE, OCHOBHBIE ITOKA3aTelN BHIMJIABKU CTANIN B DJIEKTPOIICUH.
46. JlyroBEIe cTaleIIaBUIIBHBIE IEYH — 001IIee yCTPOHCTBO.

47. [enn u MeTOIBI BHEATpETAaTHONH 00PaOOTKHU CTAIH.

48. Ilepeuncnure ocCHOBHbIE TeXHOJOrnueckue Bo3aenctaus B AKIIL.

49, Pexxum nepememmBanus cranu B AKILL

50. Bnusane 06paboTKH Ha Ka4eCTBO TOTOBOTO METaJlIA.

51. BakyymupoBaHue KHIKOH CTaJIM B KOBILE: CIIOCOOBI.

52. BakyymupoBaH#e KHUIKOH CTaTH B KOBIIIE: IpUMEHsIEMOe 000pyT0BaHHE.

53. BakyymupoBaHue KHIKOH CTaJIM B KOBIIE: BIUSHIE BAKYYMHPOBaHHS Ha KAY€CTBO IOTOBOTO METaJlIa.

54. [epeuncnure OCHOBHBIC TEXHOJIOIMYECKHE BO3/ICHCTBUS B KAMEPHOM BaKyyMaTope.

55. KommiekcHast 00paboTKa )XHAKOM CTaIH B KOBIIIE.

56. PaznuBka cranu: Ha3HaYeHHUE, CIIOCOOBI Pa3IMBKU, 000PYAOBaHUE ISl PA3JIUBKH (KOBIIH, H3JI0KHHIIBI).

57. HenpepbiBHasi pa3ivBKa CTalli: Ha3HAYCHHUE, IPEUMYIIECTBA, OCHOBHbIE MIOKA3aTeNH Ipolecca.

58. Oo61mee ycrpoiicrso MHJI3.
59. Knaccudukarms MHII3.
60. KoHcTaHTa paBHOBECHS XUMHUYECKOW PEaKIHH.

5.2. Ilepeyennb padoT, BHINOJIHSIEMbIX N0 JUCHUILIMHE (Moay 110, npakTuke, HUP) - 3cce, pepeparsl, npakTHyecKue U
pacyeTHo-rpaduyeckne padoThbl. KVDPCOBbIE PAGOThL, MPOEKThI M AD.

TemaTrka goMamnaux 3aganni(I1K-1.1, OITK-5.1):

Jomaninee 3amanue Ne 1. XuMIYeCKHil COCTaB, MEXaHUYECKUE CBOMCTBA U MPUMEHEHHE cTanu (Mapka ctaiu). OLEeHUTh BIUSIHUAC
XAMHYECKOTO COCTaBa Ha CBOMCTBA CTaJIH.

Jomamnee 3aganue Ne 2. Jns mapku cranu (3 Nel) pazpaborars TEXHOJIOTHIO BBIIIABKH, KOBIIOBOH 00pPaOOTKH M Pa3IMBKH.




5.3. OueHo4HbIe MaTEPHAJIBI, HCIIOJb3YyeMble ISl IK3aMeHa (onucaHue OUJ1eToB, TECTOB M T.IL.)

ITo kypcy npeaycMOTpEeH 3a4eT ¢ OI[EHKOM.

5.4. MeTonka OlleHKH OCBOCHHS JUCIMILIUHBI (MoayJis, npakTtuku. HUP)

[TpomexxyTouHast aTTecTanys 1o JUCHUIUIMHE IpeTycMOTpeHa B popMe 3a4eTa ¢ OLCHKOM.

Jlns mosy4eHns 3a4eTa He0OXO0AUMO BEITIOTHEHHE CIICAYIOMINX YCIIOBHIMA:

1. PerynsipHoe nocenieHue JeKIMOHHBIX U PaKTUYECKUX 3aHATHI

2. BrimonHeHMe U 3amuTa BCeX MPEeayCMOTPEHHBIX M0 JUCIUTUINHE JOMAITHIX 3aaHui

IIpu crade noMalHuX 3aJaHuil IpelyCMOTPEHa CUCTEMA OLICHUBAHUS.

[IIxaJya olleHNBaHUS 3HAHUH 00YYAIOIIXCS HAa DK3aMCHE:

OreHKa «OTIMIHOY - 00YYAIOIINICS TTOKA3bIBACT TIy0OKHe, HCUEePIBIBAIOIINE 3HAHNUS B 00hEeMe IPOUICHHONW POTPaMMEL, YBEPEHHO
JIEHCTBYET MO MPUMEHEHHIO MOTYYEHHBIX 3HAHUH Ha MPAKTHKE, TPAMOTHO U JIOTMYECKU CTPOHHO M3JlaraeT MaTepual Mpu OTBETE,
yMmeeT (hopMyIHPOBAThH BEIBOJIBI N3 U3I0KEHHOT'O TEOPETHUECKOTO MaTepHalia, 3HAeT JOMOJIHUTEIHHO PEKOMEHIOBAaHHYIO
JIUTEPATypYy.

OreHKa «X0poIoy - 00yJaroIIuiics MOKa3bIBAET TBEPIBIC M JOCTATOYHO MTOJTHBIC 3HAHUSA B 00beMe MPOHACHHON TIPOTPaMMBL,
JIOITyCKAaeT HEe3HAYUTEIIbHBIC OIMOKH MTPH OCBEIIICHUH 3aIaHHBIX BOTIPOCOB, MIPABUJIBHO NICHCTBYET MO MPUMEHCHHUIO 3HAHUI Ha
MIPaKTUKE, YETKO U3J1araeT Marepuall.

OreHKa «yIOBIETBOPUTEIBFHOY - 00yUaroImuiics MOKa3pIBaeT 3HAHUA B 00beMe MPOHACHHON IIPOTPaMMBI, OTBETHI H3JIaraeT XOTs H C
olIKOKaMH1, HO YBEPEHHO HCIPABIISIEMBIMH MIOCJIE JIOTOJHUTEBHBIX M HABOISIINX BOMPOCOB, IPAaBHIBHO ACHCTBYET I10
MIPUMEHECHUIO 3HAHUH Ha TPAaKTHKE;

O1ieHKa «HEyI0BJIETBOPUTEILHOY - 00y4alonuiics 1omyckaeT rpyOoble OIMOKY B OTBETE, HE TIOHUMAET CYLIHOCTH H3J1araeMoro
BOTIpOCa, HE YMEeT MIPUMEHATh 3HaHUA HA TIPAKTHUKE, JaeT HEIOIHBIC OTBETH Ha JOTIOTHUTEIBFHBIC 1 HABOISIINE BOIIPOCHL.
3adueTHas OLICHKA BBICTABISCTCS Kak cpeqHeapudMeTHIecKasi Ha OCHOBE OIIEHOK KOHTPOJBHBIX MEPOTIPHUATHH ceMecTpa
Pe3ynbTat 0OCBOCHMS KOMITETEHITUH (YacTell KOMIETSHIINI) yCTaHABIUBACTCS CIEAYIOMUM 00pa3oMm:

Onenka SAUYTEHO «OtimaHoy» - KommereHnus  chopMupoBaHa.

Onenka 3SAUTEHO «Xopouio» - Komnerenuust  copmupoBaHna.

Onenka SAUTEHO «VY noBierBoputensHo» - Komnerenuus copmupoBana.

Onenka HESBAUTEHO «HeynosnerBopurensHo» - KomneTeHnus He copMupoBaHa.

6. YHAEBHO-METOAUWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas tutepaTtypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpEI, COCTaBUTENN

3armaBue

Bubnuoreka

W3narenscTBO, TO

JI1.1 |BockoOOMHUKOB
B.I',Kynpun B.A.

OO6m1ast MEeTaJLTYprHsl: Y4eOHHUK

DNIEKTPOHHBIHN KaTajsor

Mocksa Metamnyprus, 1985

JI1.2 | Enanckwit J1.T'.,
JIunueBckuii b.B,
KampmeneB A.A.
Enanckuit JI.T°.,
Jlnnuesckuii b.B,
Kanemenes A A.

OCHOBBI TPOU3BOJICTBA U
00pabOoTKN METAJJIOB: yUeOHHUK

DJIEeKTPOHHBIHN KaTajsor

Mocksa MI'BMU, 2005

6.1.2. JlonoJHUTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBHTENN

3armaBue

Bubnuoreka

WsnarenscTBO, TO

J12.1 [HOcdun 10.C.,ITamkos
H.®. IOcdun 10.C.,
[Tamkos H.®.

Merautyprus sxenesa: yueOHHK

ONEeKTPOHHBIN KaTauor

Mocksa UKI["Akagemkaura",
2007

JI2.2 |Kynpun B.A.
B.A Kynpun,B.A.
[Mumumupos

TexHonoruuecKue NpoLeCChl
MPOU3BOJICTBA CTAIN: YUECOHUK

DNIEKTPOHHBIHN KaTaJor

PoctoB u/Jl ®ennke, 2017

JI2.3 |Enmanckuii I'.H.
Enanckuit, JI.T.
Enanckuii

CrtpoeHue u cBoWcTBa
METaUTMYECKUX PACIJIaBOB:
ydueOHoe mocobue

ONEeKTPOHHBIN KaTauor

Mocksa FOPAUT, 2020

J12.4 |Kynpun B.A.,
Mumumupos B.A.
Kynpun B.A.,
ummmupos B.A.

TexHoyorust NPOU3BOACTBA
cTanu: yuebHoe nocodue

DNIEKTPOHHBIHN KaTaJor

Mocksa U3n. Anesiac, 2017

6.3 IlepevyeHb MPOrpaMMHOT0 00ecTiedeHUsI




1.1 |MS Office

11.2 |LMS Canvas

I1.3  [Microsoft PowerPoint

1.4 |Microsoft Excel

I1.5 |Microsoft Word

1.6 |MS Teams

6.4. Ilepeqem, I/lH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U leO(l)eCCl/IOHaJII)HI)IX 0a3 JAHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

Ayn. Hasznauenue OcHalienue

32 Mertannyprudeckue TeXHOJIOTUN KOMITBIOTEP, MPOEKTOP, SIKPaH, UHTEPAKTUBHAS IOCKA
KOMIUIEKT  TEMATHYECKUX  TPE3EHTAlMH,  JOCTVII K

4 Mertannyprudeckue TeXHOJIOTUN KOMITBIOTEP, MPOEKTOP, IKPaH, MHTEPAKTUBHASI TOCKa
KOMIUIEKT  TEMATHYECKUX  TNPE3EHTAIMH,  JOCTVII K

4 Mertamryprudeckue TeXHOJIOTHA KOMITBIOTEP, MPOCKTOP, SKpaH, MHTEPAKTHBHAS TOCKA
KOMIUICKT _ TEMATHUYECKUX  TPE3CHTAIIMU,  JOCTVII K

6 Mertamryprudeckie TeXHOJIOTHA KommproTepsl, JOCTYI K HHTEPHETY

4 Mertamryprudeckue TeXHOJIOTHA KOMITBIOTEP, TPOCKTOP, SKpaH, MHTEPAKTHBHAS TOCKA
KOMIUICKT  TEMAaTHYECKUX  TDE3CHTAIMKI JIOCTVIT K

8. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCA

JlucuuruinHa OTHOCHTCS K TOYHBIM HAyKaM U TpeOyeT 3HAUYUTEILHOr0 00beMa CaMOCTOsITEIbHON paboThl. Bech Kypc pasjencH Ha
CaMOCTOATEJIbHBIC B3AUMOCBA3aHHBIC YaCTH, T.€. UMECT MOJYJIbHOC IMOCTPOCHUC. Pa3Butne caMoCTOSTEILHOCTH CTYACHTOB
JOCTUTACTCA I/IHI[I/IBI/I)lyaJ'II/I?)aHI/Ieﬁ JOMaIlTHUX 3a)1aH1/1171 OTZleJ'ILHI:-Ie y‘le6HbIe BOINPOCHI BBIHOCATCA HAa CaMOCTOATCIIbHY IO
MPOPa0OTKy U KOHTPOJIUPYIOTCS MOCPEACTBOM TEKyIleH arTecTanuu. [Ipu 3TOM OpraHu3yIOTCs IPYNIOBbIC M HHAUBUAYAIbHBIC
KOHCYJIbTalluH.

Ha MPaKTUYCCKUX 3aHATHUAX U IPU BBIITOJIHCHUN JOMAIIHUX 3aHATUH OCBAMBAIOTCS KJIACCUYECKHUE METOAbI pEHICHUA 3aaa4. B nauane
KaX/I0T0 MTPAKTHYECKOI0 3aHATHUS PEKOMEHIyeTCsl MPoBOAUTH 10-15 MUHYTHBIH TECTOBBIN KOHTPOJIB JUISL OLIEHKH YPOBHS YCBOCHUS
Matepuajia KaxXJIbIM CTYJJCHTOM.

KauecTtBeHHOE 0OcBOCHHE JAUCHUIIMHBI BO3MOKHO TOJIBKO ITPpU CHUCTEMAaTHYECKON CaMOCTOSTEILHOM pa60Te, 4TO NOAACPIKUBACTCA
CHCTEMOM TeKyleH u pyOeXHOM aTTecTaruu




