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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | I3yunTh OCHOBHBIE MUHEPAJIBI KETIE3HBIX M MAapTaHIIEBBIX PyA, CIOCOOBI HX APOOICHUS, U3MENbYECHHS 1 OKYCKOBAHUS.

1.2 | I3yunTh TepMOIUHAMHIECKHE U TEXHOJIOTHIECKIE 0COOCHHOCTH JOMEHHOH IITaBKH, CIIOCOOBI €¢ MHTCHCH(DHKAIINN.

1.3 | I3yauTh BHETOMEHHBIE CITOCOOBI MOJYICHHS TyryHa.

2. MECTO JUCIIAIIVIMHBI (MOAYJIsA, IPAKTUKHW, HUP) B CTPYKTYPE OIIOII BO

ux (paszen) OOIL: | B1.B.JIB.2

2.1 | TpeGoBaHus K NPeABAPHUTEILHOI MOATOTOBKE 00y4aoLIerocs:

2.1.1 | MaremaTuka,;

2.1.2 | Xumus.

2.2 | JMcuMIIMHBI ¥ MPAKTHKH, VISl KOTOPBIX OCBOEHUE TAHHOI JUCIHILIMHBI (MOTYJIs]) HEOOXOIUMO KaK

npexuiecTByiee:

2.2.1 | CnenpanbHbIe CTaNH;

2.2.2 | Teopus 1 TEXHOJIOTHUS IPOU3BOCTBA CTAJIH;

2.2.3 | DnexTpoMeTauTyprusi ctany 1 (peppocIuiaBos;

2.2.4 | TlpoekTupoBaHKE CTAJICIUIABUIBHBIX M JOMEHHBIX IIEXOB;

2.2.5 | KypcoBas HaygHO-HCCIeI0BaTeNbCKast paboTa (JacTs 2);

2.2.6 | KypcoBas HaygHO-HCCIIe0BaTeNbCKast padoTa (J4actp 3).

3. HEJX JUCHUIIJIMHBI (MOAYJISA, HIPAKTUKH, HAUP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMHU

KOMIETEHIHUAMMA, KOTOPBIE JOJI2KHBI BBITh JOCTUTHYThI OBYYAIOIIIUMCSA

IIK-3.1 : Cioco0HOCTB 0CYINECTBAATh U KOPPEKTHPOBATH TEXHOJIOrHYecKHe NPolecchl B MeTAJUTYPI UM H

MaTepuanoodpadoTke
3HaTh:
YpoBenb | | YeTpoilcTBO, MpUHIMIT ASHCTBUS U IIPaBUiIa SKCIUTyaTallii TEXHOJIOTHYECKOTO 000PYIOBaHUS ISl TPOU3BOJICTBA
arJoMepaTa U OKaTbILIeH, JOMEHHOTO Iiexa
YposeHs 2
Yposens 3
Ymerh:
VYposenb 1 | OcymiecTBasSTh TEXHOJOTHYECKUI MPOLIeCC IPOU3BOACTBA arioMepaTa, OKaThIeH U BHIIUIABKU Yyr'yHa ¢ YUETOM
0COOEHHOCTEN 000pyIOBaHUS M TPEOOBAHUI K KAYECTBY MPOIYKIIU
Yposens 2
Yposens 3
Buaaners:
VYposens 1 | Meronamu pacyera MIMXTHI, MATEPHAIBEHOTO U TEIIOBOTO OAAHCOB MPOILIECCOB arlIOMEpalliH, IPOM3BOICTBA
OKaThIIIEH ¥ TOMEHHOH IJIaBKHU
Yposens 2
Yposens 3

IICK-1 : Cnioco0HOCTHh aHAJU3UPOBATH U COBEPIIEHCTBOBATH TEXHOJOIHYECKHE MPOLECChl IKCTPAKINH YePHbIX METAJJIOB
U3 MIPUPOAHOTO CHIPHA U TEXHOTCHHBIX 0TX010B META/LIYPIrUu4€CKOro npou3BoacTrea

3HaTh:
VYpoBens | | BiustHHE KOHCTPYKTHBHBIX 0COOCHHOCTEH 000pYROBaHHS M TEXHOJIIOTHUECKIX [TAPaMETPOB IIPOLIECCOB
armoMeparyy, 00Xura OKaTHIIeH 1 JOMEHHOH IIaBKM HA TEXHUKO-3KOHOMHWYECKHE ITOKa3aTeNIN IPOM3BOACTBA
Yposens 2
Yposensb 3
Ymers:
VYposeHs | | AHaM3UPOBATh M COBEPIICHCTBOBATH TEXHOJIOTHYECKHE ITPOIIECCHI arlIoMeparii, 00Knura OKaThIIeH i JOMEHHOI
ILTaBKU
VYposeHs 2
Yposens 3
Buagers:
VYposens | | MeToaukoii onpeneneHus ONTHMAIBHBIX TEXHOJIOTHYECKHUX TapaMeTPOB TIPOIECCOB arjloMepanui, 00Kura
OKaTslIIeil 1 TOMEHHOM! MIaBKH
YpoBeHsb 2

Yposens 3




YK-11.1 : Cnoco6HocTh YNpaBJsTh cBOeil NpodecCHOHATBHOM 1eATeJbHOCTHIO UM TPOEKTAMH B COOTBETCTBYIOLIE
npodeccnoHaabHOI cdepe, OpaTh Ha cedsl OTBETCTBEHHOCTD 32 MPHHATHE PelICHUI

3HaTh:

Yposens 1

IIpyHIUIBI pallMOHAIBHOTO UCIIOJIb30BaHUS IPUPOAHBIX PECYPCOB B TEXHOJOTHUYECKUX IIPOLECCaX IIPOU3BOJCTBA

Yposens 2

Yposens 3

Ymers:

Yposens |

JCATCIIBHOCTH

OrnecHuBaTh PECYPCO-OKOJOTUICCKUC XaPAKTCPUCTUKN TEXHOJIOTHYICCKUX ITPOLIECCOB B cq)epe HpO(bCCCPIOHaJ'ILHOﬁ

YposeHs 2

Yposens 3

Baanernb:

Yposens 1

HagssIkamu ompesieNieHnst pecypcoeMKOCTH 1 BO3ACHCTBHS Ha OKPYKAOIIYIO CPEeIy TEXHOIOTHIECKHX MPOIIECCOB
OKYCKOBaHHUSI CBIPbS X IOMEHHOTO IIPOU3BO/ICTBA

Yposens 2

Yposens 3

4. CTPYKTYPA Y COAEPKAHUE JUCIUIIVIMHBI (MOAYJIA, IPAKTUKU, HUP)

Kon
3aHATHSA

HaumeHnoBaHue pa3aeioB U TeEM /BPI)I 3aHATHA/

Cemectp /
Kype

Yacos

KomMneren-
UK

Jluteparypa

Ipumeuyanue

Paznen 1. Poab mpoueccoB 3KCTPaAKIIUM YePHBIX
MeTAJIJI0OB B COBPEMEHHOIi MeTa/LIypruu

1.1

1.1 PecypcHas 6a3a gepHO MeTayuryprun. YepHsle
Metaiasl. OCHOBHBIC HANPAaBICHUS AKCTPAKIIH
YepHBIX MeTannoB. Pecypco-akonoruyeckue
TIPOTHO3BI Pa3BUTHS YSPHOH METAJLTypTHH.

1.2 CxeMbI COBPEMEHHBIX IIPOLECCOB IKCTPAKIIUU
4yepHbIX MeTaIoB. [loAroToBka sxene3opyaHoro
cbIpba. [lpobienne, u3MeIb4eHne, FPOX0OUeHHE
Martepranos. OOorameHne XKene30pyJHOTO ChIPBSL.
/JTex/

I1CK-1 IIK-
3.1 YK-11.1

J1.2
0105233

1.2

N3yuenue tem:

Pecypco-akonornyeckiue IpOrHO3bI Pa3BHTHS
YepHOU METaJTypTHUH.

Ob6orarieHne KelIe30pyaHOTO ChIPhs (0COOEHHOCTH
MAarHuTHOTO 00OTaIIEeHUs PYN).

/Cp/

IICK-1 VK-
11.1

J1.2
013253

Pazgen 2. TeopeTnyeckne OCHOBbI OKYCKOBAHHS
NMPUPOJAHOTO M TEXHOT'€HHOI'0 ChIPbs

2.1

2.1 TpeGoBaHuUs K OKYCKOBAHHOMY MIPOAYKTY.
OcHOBBI ()OPMHUPOBAHUS OKYCKOBAaHHOT'O CHIPBSI.
OKHCIHATETHHO-BOCCTAHOBUTEIBHBIC TIPOIIECCHI.
XuMHUECKHe peakiuu B TBepIoi dase.

2.2 OCHOBBI CTIIEKaHHS AUCTIEPCHBIX MAaTEPUAIIOB.
TeepoodasHoe u xxunkodasnoe criekanue. OCHOBBI
TEOPHH CIIOEBBIX MPOIIECCOB.

2.3 I'openue TomnuBa. PacnnaBieHue mWuxTol 1
KpHUCTaJTU3alMs pacIuiaBa.

/JTex/

ICK-1 IIK-
3.1 YK-11.1

J1.2
013253

2.2

Pacuer nmokasareneit odarameHus )Keae3HbIX
pyn /Ip/

[ICK-1 VK-
11.1

.1
01092 53

Case-study

23

N3yuenue tem:

OcHOBBI (hOPMHUPOBAHUS OKYCKOBAHHOTO CBIPBSL.
OKHCITATETHHO-BOCCTAHOBUTELHBIC TIPOLIECCHI.
XuMHUECKHe peakiuu B TBepIoi dase.

Pacnnapnenue muxThl 1 KpucTauM3anus pacriiaBa.

/Cp/

IICK-1 VK-
11.1

J1.2
013253

Paznen 3. Texnosorusi u o0opyaoBanue
MPOLECCOB arJI0MePALHHU KeJ1e30PYAHOT0 ChIPhs




3.1

TexHonorus 1 060pyIOBaHUE TPOLIECCOB
arJIOMEpaIiH JKENE30PYIHOTO CHIPhS

3.1 Cxema nporiecca aroMepanui. XUMHYECKUN
COCTaB U (hI3UUECKIE CBOMCTBA IIUXTHI U €€
MOJITOTOBKA.

3.2 TexHomorHUs MpoIiecca MOJydeHHUs arjaoMepara.
Kontpous u ynpasienue nporeccom. TexHHKO-
9KOHOMUYECKHE ITOKa3aTeN MPOU3BOICTBA.

3.3 ®opmupoBaHuE ariioMepara 1 ero
MeTaJTyprHYeCKUe CBOMCTBA. Y IpaBICHHE
Ka4ecTBOM arnomepata. IloBeeHre IpIMEeCHBIX
9J1eMeHTOB. /JIek/

ICK-1 TIK-
3.1 YK-11.1

J1.1
013253

32

ArioMeparys )Kene30pyaHOro Chipbst /J1ad/

IICK-1 VK-
11.1

JI3.2
351052 53

Case-study

33

MarepuanbHEIA 1 TEIUIOBOH OaaHc
arnonporecca /IIp/

[ICK-1 VK-
11.1

0105233

Case-study

34

N3yuenue tem:

Kontpouns u ynpasnenue nporeccom. TexHHKO-
SKOHOMHUYECKHE II0KA3aTENN IPOU3BOJCTBA.
VYnpasneHue kauecTBOM arnomepata. [lopenenue
MIPUMECHBIX 2JIEMEHTOB.

Koncrpyknus u 060pyaoBaHue arnoMepalioHHbIX
LIEXOB.

/Cp/

ICK-1 TIK-
3.1 YK-11.1

0132053

Paznen 4. TexnoJsiorusi u 06opy1oBaHue
NMPOLECCOB NMPOU3BOACTBA 7KeJIe30PYAHbIX
OKATBIIIEH

4.1

4.1 Cxema nporiecca IpOU3BOACTBA OKATHIIIECH.
DopMHpPOBaHHE CHIPBIX TPAHYIL.
BricokoTemnepaTtypHoe yrpounenue. [loBenenue
IIPUMECHBIX JIEMEHTOB.

4.2 TexHOJIOTMYECKHUE PEXKUMBI IPOU3BOJCTBA
okatelieil. opMrUpoBaHHUE OKAThIILIEH U
yIpaBJIEHUE UX KauecTBOM. TeXHUKO-
SKOHOMHUYECKHE II0KA3aTENN IPOU3BOJCTBA
OKaThILIeH.

4.3 KoHCTpyKIIMK U 000pyAOBaHHUE NPEANPUATHH 110
NIPOU3BOJICTBY OKaTBIIIEH.

/JTex/

IICK-1 IIK-
3.1 YK-11.1

J1.1
0105233

4.2

TexHomorus npou3BoAcTBa okatslmeil /J1ad/

IICK-1 VK-
11.1

JI3.2
013253

Case-study

43

MarepuanbHbIi U TETJIOBOW OallaHC MPOU3BOJICTBA
MeTaJLTypTHIeCKUX oKaTbimel /IIp/

IICK-1 VK-
11.1

J1.1
01052 353

Case-study

44

N3zydenue tem:

DopMHUPOBAaHUE OKATHIIIEH U YIPaBIECHHE UX
Ka4yecTBOM. TeXHHKO-IKOHOMHUYECKHE ITOKa3aTeln
MIPOU3BOJICTBA OKATHILIECH.

Koncrpykmmu u o60pynoBaHue npenpusThii mo
TIPOU3BOJICTBY OKATHIIIEH.

/Cp/

IICK-1 IIK-
3.1 VK-11.1

J1.1
0105233

Pa3nen 5. Texnosorus u o0opyaoBanue
MPOLECCOB MPON3BOACTBA KeJIe30PYTHBIX
OpukeToB

5.1

TexHoNOrUs 1 000PYIOBAHUE MIPOLIECCOB
IIPOM3BOJICTBA JKEJIC30PYAHBIX OpuKeToB /JIex/

ICK-1 IIK-
3.1 YK-11.1

013253

5.2

bpukernpoBanue pyx /J1ad/

IICK-1 IIK-
3.1 VK-11.1

JI3.2
01052 53

Case-study

53

MarepuabHBINA U TEIUIOBOH OajlaHC MPOIIECCOB
OpukerupoBanus /I1p/

MCK-1 TIK-
3.1 YK-11.1

013233

Case-study

5.4

IToaroToBka k KOHTpOJbHOMH padoTe Nel /Cp/

J.1J12.1

5.5

KoutponsHas padota Nel /TIp/

1,5

5.6

N3yuenue tem:
TexHONOTUSA M 000PYIOBAHUE MPOLIECCOB
TIPOU3BOJICTBA KeNe30pYIHBIX OpukeToB /Cp/

ICK-1 IIK-
3.1 YK-11.1

013253




Pazgeu 6. Pecypco-akoornuexne
XapPaKTePUCTHKH NPOLECCOB MOATOTOBKH ChIPbSI

6.1

6.1 DxobaaHChl Pa3IMYHBIX CXEM MOATOTOBKH
coipbs. CTpyKTypa, SHEpro3aTpaT U OCHOBHBIC
HaMpaBJICHUS SHEPrOCOSPEIKEHISL.

6.2 Marepuasiocoepe:xeHIe U PELUKIUHT
MaTtepuasioB. opMHPOBaHUE BLIOPOCOB U
YTHIIU3AIHST TPOU3BOJICTBEHHBIX OTXO/IOB.
/JIex/

ICK-1 TIK-
3.1 VK-11.1

01052 33

6.2

Pecypco-akonornuekne XapakTepUCTHKH MPOLECCOB
TOATOTOBKH ChIpbs /TTp/

IICK-1 VK-
11.1

J1.1
301052 53

6.3

6.1 CtpykTypa, 3Hepro3aTpar U OCHOBHbBIE
HaTIpaBJICHUS YHEProcOepeKeHHs.

6.2 ®opmupoBaHue BEIOPOCOB U YTHIIM3ALUS
MIPOM3BOICTBEHHBIX OTXOIOB.

/Cp/

IICK-1 IIK-
3.1 VK-11.1

01092 53

Paznen 7. TexHoJiorusi JOMeHHO# NJIABKH:
MPOoLEecChl HATPEBA M BOCCTAHOBJIEHUS
IIHXTOBBIX MATEPUAJIOB

7.1

7.1 Harpes u pa3ioxeHue KOMIOHEHTOB LIUXTHI.
3¢ PEeKTHBHOCTH MTPOTIIABKHA OKYCKOBAHHBIX
MaTepHaoB.

7.2 TepMoIuHaMUKa BOCCTAHOBJICHUSI JKele3a U3
OKCHJIOB U CJIOKHBIX COCTMHEHHH MOHOOKCHIOM
yriaepoja v BOIOPOJIOM.

7.3 BoccTaHOBIEHHE OKCHIOB JKele3a TBEPAbIM
yrieponoM. Peaknus rasudukanum yriepoa.
IIpsimoe 1 HenpsIMOE BOCCTAHOBIICHHE B JOMEHHOM
Teyu.

7.4 BoccTaHOBNIEHHE KPEMHHUS U N10JTy4€HHE
JUTEHHBIX IYTYHOB U (heppOCHITHIINSI.

7.5 BoccTaHOBICHUE MapraHia U MOJIy4eHUe
MapraHiOBUCTBIX YYTYHOB U (heppoMapranua B
JIOMEHHOH TIEYn.

7.6 BoccTaHOBIEHUE XpOMa U TIOITY4EHUE
XPOMHCTBIX YYTYHOB B JOMEHHOM MeYH.

7.7 BoccTaHOBIIEHUE BaHA/IUs U U3BIICUECHUE
BaHAJIMs U3 IPUPOJIHOTO U TEXHOTEHHOTO CHIPBSI.
7.8 IlokazaTenu pa3BUTHs IIPOLIECCOB
BOCCTaHOBJICHUS B JOMEHHOH MEYH.

7.9 Baustnue pa3BUTHSI IPOLIECCOB BOCCTAHOBIIEHUS
Ha SHEepro3arpaTsl B JOMEHHON MeYH.

7.10 MexaHu3M M KHHETHKA MPOIECCOB
BOCCTAHOBJICHUSI.

7.11 BnusiHue TeXHOJIOTHIECKUX (PaKTOPOB HA
CKOPOCTH MPOLIECCOB BOCCTaHOBINEHUSI. /JIex/

IICK-1 VK-
11.1

Ji.1
0105253

7.2

MarepuanbHBIN U TEIUIOBOI OaaHC JOMEHHON
miaBku /TIp/

ICK-1 IIK-
3.1 YK-11.1

013253

7.3

N3ydenue tem:

Boccranosnenue gpocdopa, THTaHA,PEIKAX U
paccestHHBIX 3JIEMEHTOB B IOMEHHOH Ieuu.
TToBeneHue 1MHKA, 1IEJIOUEH U raJOrcHOB B
JIOMECHHOM ICYH.

Bnusnue pa3BuTHS MPOLIECCOB BOCCTAHOBJICHUS Ha
SHEepro3arpaThl B JOMEHHOM MeyH.

/Cp/

ICK-1 IIK-
3.1 VK-11.1

01052 33

7.4

BrinonHeHre KOHTPOIbHONM PaOOTHI HA TEMY:
"Pacuer MaTepHaIbHOTO M TEIUIOBOTO OanaHca
nomeHHo# mnaBku" /Cp/

IICK-1 VK-
11.1

01052 353

Pa3znen 8. @opMupoBaHue YyryHa u IIJIaKa




8.1

8.1 Hayrnepo>xuBanue >xene3a u popMupoBaHue
yyryHa. KauectBo uyryna. @opMupoBaHue 1uiaka.
[TepBuYHBIC, MPOMEKYTOUHBIE 1 KOHEYHBIC IIIJTAKH.
8.2 CpoiicTBa 1IIAaKOB. BiusHue mM1akoBoro
PeXUMa Ha MOKa3aTeNy TOMEHHOMN MJIaBKU U
Ka4ecTBO UyryHa. Y TUJIM3AlHsl [IIaKOB.

8.3 TloBenenue cepsl B JOMEHHOI Me4H.
TepMoarHaMuKa ¥ KUHETHKA JeCYNbQyparuu
yyryHa. YIpaBJieHUE MOBEJICHUEM CEPhI B
JIOMEHHOM MeYH.

/JTex/

IICK-1 VK-
11.1

J1.1
013253

8.2

N3yuenue tem:

BHenmoMenHas 00paboTKa 4yryHa. Y JaJieHUE Cephl,
(dbocdopa, kpeMHUSI U JIp. HIIEMEHTOB MPH
BHEJIOMEHHOW 00paboTKe UyryHa.

/Cp/

IICK-1 VK-
11.1

J1.1
013253

Paznen 9. I'openne TommBa, TeNJI000MeH B CJI0€,
JBUKEeHU e MATepPHAJIOB U Ta30B B IOMEHHOI
neyu

9.1

9.1 I'opeHue TOIIMBA B TOPHE MIEYU.
OxucnutenbHas 30Ha. CocTaB MEYHOTO ra3a B TOpPHE
U ero U3MEeHEeHHe 10 BelcoTe neun. Teoperudeckas
TeMIIepaTypa TOpeHHs. 1 METOIBI €€ KOHTPOJIS ’
pacdeTsl.

9.2 TermoobMeH B fomMeHHoM neyn. [TousaTue
«BOJITHBIX 3KBHBAJICHTOB» U METOJBI pacuera
TeMIepaTypHsIX npodrrei neun. O6mue u
30HAJIbHBIE TEIUIOBBIE OAIaHCHl K METOABI UX
pacuera.

9.3 JIBukeHre MaTepruasoB U ra30B B MIAXTHBIX
nedax. 3aKOHOMEPHOCTH JBHXKEHHS Ta30B B CI0E
KYCKOBBIX MaTEpHaJIOB.

9.4 Pacnpenenenye MUXTHI B [IEYU U YIpaBICHUE
JIBIDKCHIEM Ta30BOTO0 ITOTOKA. [ToBBIIICHHOE
JaBJIEHHE Ta30B B paboueM MPOCTPaHCTBE.
JIBI>KEeHME pacIiiaBoB.

/JTex/

IICK-1 VK-
11.1

0132053

9.2

N3ydyenue tem:

Topenue TomnuBa B ropHe nedn. OKUCIUTENbHAS
30Ha. COCTaB IIEYHOTO ra3a B TOPHE U €ro
HM3MEHEHHE 10 BBICOTE TIeUH. TeopeTndeckas
TeMIepaTypa TOpeHHs. ¥ METOIBI €€ KOHTPOJIS ’
pacueTsl.

Terroobmen B toMeHHOH 11eun. [ToHATHE «BOASIHBIX
SKBUBAJICHTOBY M METOJIBI pacyeTa TeMIepaTypHBIX
npoduieit meun. OOmuUe U 30HaIBHBIE TETIOBbIE
0aJaHCHI M METOMBI UX pacyera.

9.3 JIBuKeHHe MaTepruasoB U ra30B B MIAXTHBIX
nedax. 3aKOHOMEPHOCTH JBIKEHHS Ta30B B CI0E
KYCKOBBIX MaTE€PUAIIOB.

9.4 PacnipeneneHue MIMXTHI B TIEYU U YIIPABJICHHUE
JIBIDKCHIEM Ta30BOT0 MOTOKA. [ToBBIIICHHOE
JIABJICHUE Ta30B B pab0YeM MPOCTPAHCTBE.
JIBrkeHHe pacIuiaBoB.

/Cp/

IICK-1 IIK-
3.1 YK-11.1

0102233

Paspen 10. Pecypcocoepexenue, 3xoJiorus u
TeXHUKO-I)KOHOMHYECKHe MOKAa3aTe/ M J0MEeHHOM
TJIABKH

10.1

10.1 DHEpProeMKoCTh U MaTepUATOEMKOCTh
JIOMEHHOTO MPOU3BOJICTBA.

10.2 OcHOBHBIE HaNIPaBIICHUS SHEPTOCOCPEIKECHUSL.
10.3 BaoyBaHue yriaepoacoAepskalinux 100aBoK B
TOPH TICYH.

10.4 ®opmMupoBaHue BHIOPOCOB B IOMEHHOH ITEYH.
/JTex/

IICK-1 ITIK-
3.1 VK-11.1

01 52 353




10.2

H3ydenue tem:

Db hHeKTHBHOCTD MepepabOTKH TEXHOTCHHBIX
OBITOBBIX OTXOZOB, B TOM YHCJIE€ U TOKCHYHEIX, B
JIOMEHHOM IeYH.

TeXHUKO-7PKOHOMUUYECKHE ITOKA3aTENU JOMEHHOMN
TUTaBKH.

/Cp/

ICK-1 TIK-
3.1 YK-11.1

013253

Pasnen 11. Koncrpykuus u o0opyaosanue
JOMEHHBIX Ieveil H nexoB

11.1 YerpoiicTBo oMeHHBIX neueid. JInTelHbIit
nBop. Pyanslit nBop.

11.2 ITogaua 1yThbsl U KOHCTPYKLIUU
BOJOHArpeBaTeICH.

11.3 Ouucrka gfoMeHHOTO ra3a. TpaHcmopT 4yryHa
¥ 1I1aKa. Pa3nmuBOYHbBIC MAIIAHBIL.

/JTex/

ICK-1 IIK-
3.1 YK-11.1

J1.1
301052 53

11.2

W3ydeHne KOJUIEKITHH 00pa3IoB ChIPBIX MaTepPHAIOB
U MIPOAYKTOB TOMEHHOM 1aBku /J1a6/

ICK-1 TIK-
3.1 YK-11.1

JI3.2
013253

Case-study

11.3

Jpobnenue n u3MenbucHne Marepuanos /J1ad/

IICK-1 ITIK-
3.1 VK-11.1

JI3.2
01052 353

Case-study

OoborarmieHne >KeNe3HbIX Py MarHUTHOM
cenapanueii /J1a6/

IICK-1 IIK-
3.1 YK-11.1

JI3.2
0105233

Case-study

N3yuenue tem:

Opranuzanys JOMeHHOI! naBku. MaTtemaTHyeckoe
ONHMCaHME JIOMEHHOTO IIPOLIECCa U KOMIIBIOTEPHOE
YIIPaBJIECHUE IPOLECCOM.

/Cp/

ICK-1 TIK-
3.1 YK-11.1

2.1
0132053

11.6

Pacuer npoduist nomerno# neun /TIp/

ICK-1 IIK-
3.1 VK-11.1

J12.1
01052 53

11.7

IMoaroToBka k KOHTpOJIBHOH padoTe Ne2 /Cp/

JI1.2J12.1

11.8

KonrponsHas padota Ne2 /TIp/

1,5

11.9

Beimosaenune kypcoBoii padotsl /Cp/

15

JI3.1

Paznen 12. TexHoJiorusi u 06opy/aoBaHue
BHEIOMCHHOI'0 IOJYYCHUSA YyTI'YHA M JKeJ1e3a

12.1

12.1 Ponb mpoueccoB METAILIypruu JKene3a B
COBpeMeHHOH npombinuieHHOCTH. Kinaccudukanus
MIPOLIECCOB.

12.2 CpIpbe ¥ 3HEPrOHOCUTENN ATl METAJUTYpIrHH
xene3a. Knaccupukanus npoeccos.

12.3 ITupodopHOCTH CBEKEBOCCTAHOBICHHOTO
JKeJe3a U METO/IbI ee 1osiaBiieHusl. CBapuBaeMOCTb.
12.4 ITonydeHue xemne3a B arperatax KUISIIEro
cros. IlepcrnekTHBEI MPOU3BOJICTBA KPHUIIBI.

12.5 INosrydeHue yyryHa METoJaMu KuAKo(pazHOTO
BOCCTaHOBJIEHH. KOMOMHHPOBaHHEBIE ITPOIIECCHI.
12.6 DxobanaHChl MPOLECCOB METAJLTYPIUH XKene3a.
AHanu3 SHepreTUYecKHX U MaTepHaIbHBIX 3aTpar.
BEIOPOCH B OKPYXKAIOIIYIO CPEy.

/JTex/

IICK-1 IIK-
3.1 YK-11.1

J1.1
0132053

12.2

N3ydenue tem:

ITupodopHOCTH CBEKEBOCCTAHOBICHHOTO Kejle3a U
METObl €€ noAasieHus. CBapuBaeMOCTb
OKo06anaHChl MPOLECCOB METAILTYPTHH KEIe3a.
AHanu3 3HEpreTUUecKUX U MaTepuaIbHbIX 3aTparT.
BEIOpPOCEL B OKpYXKAIOILYIO CpEny.

/Cp/

ICK-1 IIK-
3.1 YK-11.1

J1.1 J11.2
013253

12.3

IToaroToBka k 3amure KypcoBoit padbotsl /Cp/

IICK-1 IIK-
3.1 VK-11.1

JI3.1
0105233

12.4

3amuTa KypcoBoii pabotsl /KP/

16

12.5

oaroToBka k sx3ameny /Cp/

ICK-1 TIK-
3.1 YK-11.1

J1.1
J1.2J12.1
01052 53




12.6 Ok3amMeH no pucuuruiiHe "Teopus u TEXHOIOTUs 6 20
OKYCKOBAHHSI CBIPbSI K IOMEHHOTO
mpomn3BocTBa" /OK3aMeH/

S. ®OHJI OHEHOYHbIX MATEPHUAJIOB

5.1. KoHTpo/ibHbIE BONPOCHI IJIs CAMOCTOATEILHOM MOATOTOBKH K MPOMEKYTOUYHOH aTTECTAIMM M0 UTOTaM OCBOEHMS
JUCHUILTHHBI (MoayJs, npakTuku, HUP)

Texymmii KOHTPOJIb PE3YABTATOB OCBOCHUsI Y [ B COOTBETCTBUU ¢ paboyeil mporpaMMoii U KaJleHIAPHO-TEMATHIECKUM IIJIaHOM
MPOUCXOIUT IIPH UCIIOIb30BAHHUHU CICAYIOIIUX 00s3aTeIbHBIX HOPM KOHTPOJIS:

1) BEITTOJTHEHME M 3aIUTa JIAOOPATOPHBIX pabOT B BHIE YCTHOTO OIIPOCa 0 KOHTPOJIBHBIM BOIIPOCAM;

2) BBINOJTHEHUE KOHTPOJIBHEIX PpadoT B MICEMEHHOI (hopme.

ITpomesxyrodHast aTTectanys Mo Y J{ ocymecTBisieTcs: IpH UCIIOIb30BAaHHUH CIEAYIOIINX 003aTeIBHBIX HOPM KOHTPOJIS:

1. BeimosiHeHHE 1 3alIMTa KypCcOBOH paboThI B YCTHOH (hopMe 1Mo KOHTPOJIEHBIM BOIIPOCAM U 33/IaHUSM, WIH B BHIIE
KOMIIBIOTEPHOTO TECTUPOBAHHS MO TECTOBBIM 3a1aHMsIM B cpene LMS Canvas.

2. DK3aMeH, KOTOPBIil MOXKET MMPOBOJUTCS B YCTHOH (hopMe 1Mo OHiIeTaM, BKIIFOYAIOIIUM TEOPETUIECKHE BOIIPOCH H 33/1a4H,
OXBaTBIBAIONIHE BCE pasnensl Y /I, win B TecToBO# opMme 1Mo TecToBbIM 3aanusaM B cpere LMS Canvas.

Ilepedens BOMPOCOB U 3aJIaHMiA IO BUAAM TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTAIlNH MPEACTaBICH HUXKE.

Pab6oueli mporpammoii V]I npenycMOTpeHO poBeieHue 6-xX TabopaTopHbIX pabot. [To kaxkmoii JabopaTopHoii paboTte
odopmIeTcs 0TYET, KOTOPHIH 3alUIaeTCss HHANBUIYaJIHHO 10 KOHTPOJIBHBIM BOIIPOCaM J1a00PaTOPHOTO MPaKTHKyMa.
3amuIieHHbIe Ta00paTopHBIE PAOOTHI SABIAIOTCS AOIYCKOM K IIPOMEXKYTOUHOH aTTeCTalluH B (JopMe IK3aMeHa.

KoHTpopHBIE BOIIPOCH IS 3aIIUTHI TabopaTopHbX pabdor (YK-11.1-31, V1; IIK-3.1-31, ¥V1; IICK-1-31,V1):

1.Yro Takoe arnomepanus’?

2.Ha3oBuTe OCHOBHbIE KOMIIOHEHTHI aITIOIIUXTHI U KaK OHAa TOTOBUTCA K CHEKAHUIO?

3.Kakwue 30HBI 00pa3yroTCs IPH CHEKAaHUH U OT YETO 3aBHCHT CKOPOCTH CIICKAaHMsA?

4.TTouemy 00pa3yroTcst 30HBI KOHICHCAIIMH W TIePeyBIa>KHEHHS?

5.J1aiiTe XapaKTepUCTHUKY OCHOBHBIX (DH3HKO-XIMHUYECKUX IPOIECCOB, TPOUCXOAAIINX IPH (POPMUPOBAHUH CTPYKTYPHI
arnmomepara?

6.ITogemy HU3 arToMepaTa MmojydaeTcs 0oJiee OIUIaBICHHBIM, XOTS TOIUTHBO PaBHOMEPHO PAcIpeelIeHO B MIUXTE?

7.ITogemy armnocriex mo nepu)epuy 4ammy MEeHee OIIABIICH, YeM I10 €€ OCH U KaKasl €ro JacTh SBISIETCS HAaNMEHee IIPOTHON?
8.Ilouemy B armoMepaliOHHOM ra3e [0 CPaBHEHHIO C BO3ILYXOM COJAEPKUTCSA MEHbIIIEe KUCTIOPOAa U a30Ta U OOJIbIIIe BOJSHBIX
napos?

9.IToyemy criekaHWEe MAaTHUTHBIX JKEJIC3HIKOB IO CPAaBHEHHIO C KPACHBIMU M OYPBIMHU HIET ITPH MEHBIIEM pacXojie KOKCHKa?
10.B 4em 3aKIIOUArOTCS TEXHOIOTHYECKHE OCOOCHHOCTH OpPUKETHPOBAHUS?

11.KakoBbl OCHOBHBIE IPEUMYIIECTBA U HEAOCTATKU OPUKETUPOBAHUS?

12.B yeM oTar4YHe XOJIOAHOTO U TOPSIEro OpUKETHPOBAHMUS?

13.Kak BnmustoT pa3nudHbie GaKTOPB HA MEXaHHYECKYIO IPOYHOCTE OPHKETOB?

14.ITouemy B HacTosIee BpeMsi OPUKETUPOBAHUE HE MOTYYUIIO IHUPOKOTO PACHpOCTpaHEHHS?

15.KaxoBa 11716 HCII0JIb30BaHMS B JOMEHHOH IIaBKE KOKCA, JKEIE3HbIX U MapraHIeBbIX Py, (II0COB, aTJIOMEPATOB M OKAaThIIICH?
16.0npenenuTs 1Mo BHENTHEMY BTy IpeTaraeMbIii K OTIO3HAHWIO MUHEPAJIOTHUECKUI THIT Py/BL, 3ancaTh GopMyITy ee OCHOBHOTO
PYAHOTO MHHEpalla ¥ PacCCUNTATh COJCpPIKaHHE JKelle3a B HEM.

17.IIpoun3BecTu METAITYPTHUECKYIO OLIEHKY UMEIOIIUXCS B KOJUIEKIIUU 00pa31oB XKeNe3HbIX PYII.

18.00BsICHUTE BIHMSHUE YCIOBHH KOKCOBAaHHS Ha CTPYKTYPY M BHEIITHHI BHJ KOKCA.

19.J]aTh XapaKTEpUCTUKU KAUECTBEHHOI'O METAJLIIyPIU4ECKOTO KOKCA.

20.CopmynupoBaTh OTINYUS U3BECTHSKA OT AOJIOMUTU3UPOBAHHOTO U3BECTHAKA T10 BHEITHEMY BUY, XUMHUECKOMY COCTaBY U
LEH UCMOTIb30BaHUs B JOMEHHOMH IIaBKe.

21.0npenenuTs 1Mo KPYIMHOCTH (ITFOC, HCIOIb3yeMBIi B ITPOU3BOJICTBE arjloMepaTa u OKaTHIIICH.

22.Ha3BaTb Lenu IpoOJeHHs U U3METbYCHNUS, B YeM UX OTIHYHS?

23.0OcHOBHBIE CIIOCOOBI APOOIICHHS, TUITBI APOOUIIOK UX IPEUMYILECTBA U HEAOCTaTKU?

24.Kakune mpUMEHSIOTCS CXEMBI JpoOIIeHNs?

25.0OCHOBHEIE CIIOCOOBI H3MEITbUCHNUS?

26.Kaxk xnaccupuuupyroTcst MaTepHalibl IO TBEPAOCTHU U, KaKHE CYIIECTBYIOT TEOpUH IpobiaeHuns?

27.Tunsl MeTbHUIL UX MPEUMYIIECTBA U HEJOCTATKH?

28.TlepeyrcianTh OCHOBHBIE CIIOCOOBI 0OOTaNeHNs?

29.Ha3BaTh OCHOBHBIEC IOKA3aTEIH 00OTAICHUS?

30.Kakue cymecTBylOT OCHOBHBIE CITOCOOBI 000TallleH sI MATHUTHOM cenapanyy 1 TUIBI cenapaTopoB?

31.Kakum 06pa3oM MOKHO oboramars MarHUTHON celapaniell HEeMarHUTHBIC M CTIa0OMarHUTHBIC JKEJIC3HbIC PYIIbI?

32.B ueM npeumyIecTsa MOKpO MarHUTHOM Cenapanuy 10 CPABHEHUIO C CYXOn?

33.Kakumu nmapaMeTpaMu MOKHO U3MEHHTH IIOKa3aTeNld MArHUTHON cenapanuu?

Teopernueckne BOPOCH K KOHTpoJBHBIM padoTtam (YK-11.1-31, V1; TIK-3.1-31, V1; I[ICK-1-31, V1).
Bomnpocs! k kouTposnbHO# padote Nel (VK-11.1-31; I1K-3.1-31; [ICK-1-31):

1.06mas cxema JJOMEHHOTO TIpoIiecca.




2.Cxema JOMEHHOTO Mpou3BoACTBA. [IpOTyKTHI JOMEHHOM MIaBKU.
3.JIpoGeHue, TUIBI POOHIIOK.

4.Uzmennuenne. Kiaccudukars.

5.0cHOBHBIC MHHEPAITBI KEJIC3HBIX H MAPTAHIEBBIX PYI.
6.000rarienue: MPOMBIBKOH, B TSDKENBIX CYCHIEH3USX.
7.060rarieHue MarHUTHOM cemapariueii.

8.O0XHUT MINXTOBBIX MAaTEPHAJIOB.

9. TomnuBo noMeHHo# m1aBku. KokcoBanmue.

10.KauecTBo KOKCa. 3aMEHUTENN METAJUTyprHUECKOTr0 KOKca.
11.IToaroroBka chIpblX MaTEPHAJIOB K IUIaBKe. ATJIOMepanusl.
12.CriexaHne MUXTHI HA arfIoJeHTe. TeXHOIOTHIECKHH IPOIecC IPOU3BOACTBA arjioMepara.
13.1Ipou3BOACTBO METAJUTYPTHYECKUX OKATHILIEH.
14.bpukerupoBanue. OirOCH JOMEHHON TIABKH.

15.Pa3nosxxenne kapOOHATHBIX COCIMHEHH.

16.Cepa B TOMEHHO# IJIaBKe.

Bompocs! k korTponsHOI padoTte Ne2 (YK-11.1-31; ITK-3.1-31; [ICK-1-31):

1.ITponeccsl, MpOTEKAIOIIIe B TOpPHE JOMEHHOI Ieun. Bimsiane pasnumyHbIX (pakTopoB HA pa3Mepsl 30H TOPEHHS.
2.0U3MKO-XUMHUYECKHE OCHOBBI BOCCTAHOBHUTEIBHBIX MpoIieccoB. TepMoguHaMUKa.

3.MexaHU3M 1 KHHETHKA BoccTaHOBIeHUs U3 Fe razamu. BiustHue pa3nudHbIX (akTOpoB HA CKOPOCTh NIPOTEKAHMS
BOCCTAHOBUTENBHBIX PEaKIIHH.

4.Boccranosnenue okcunos Fe CO.

5.Boccranosnenue okcuaoB Fe H2. CpaBuenue BoccranoBnenust okcuaos Fe, CO n H2.

6.Boccranosnenue okcunos Fe yrnepogom. CpaBrenue HB u I1B.

7.BoccranoBienune Mn, Si, P u npyrux a1nemeHTOB.

8.HayrneposxuBanue Fe u oOpa3oBanue dyryHa.

9.IBnKeHHe MUXTOBBIX MaTEPHAIIOB.

10.T’a30BbI# MOTOK. BinsiHue pa3nuvHbIX PakTOPOB HA MOTEPU HAMIOPa U paclpeelieHUe Ta30B M0 CEUSHHIO TIeUH.
11.T'operue TomnuBa y pypMm. Buns! paccTpoiicTB JOMEHHOMN MIaBKH.

12.TermmooOMeH MEXTy III.M.

13.0OxucineHne cOCTaBHBIX YacTel YyryHa B 30HaX TOPEHHS ¥ HX IIOBTOPHOE BOCCTAHOBIICHHE.

14.3arpy3ka L1.M. ¥ UX PACHPEACICHUE HAKAJIOIIHUKE.

15.Metoap! HHTEHCU(UKALIMHM JOMEHHO M1aBku. Harpes nyTbs.

16.MHTeHCHrKanMs JOMEHHOH IUIaBKH YBJIa)KHEHHEM JyThs 1 oboramenue ero O2.

17 . VlaTeHCHUKAIHS JOMEHHOH IJIABKU BIlyBAaHHEM IPHPOTHOTO Ta3a, MasyTa.

18.KomMOuHUpPOBaHHOE TyThE.

Teoperuueckne BOIPOCH! [T 3alUTH KypcoBoit padotsr (YK-11.1-31, V1; I1K-3.1-31, V1; I[ICK-1-31, V1):

1.Yt0 Takoe OCHOBHOCTH IIJIaKa, OT YErO OHA 3aBUCHUT U Ha KaKHe MapaMeTphl OHa BIIHSET.

2.0cHOBHBIE CBOICTBA IIJTaKa: TEMIIEPaTypa MIABIEHUs, TUIaBKOCTb, BI3KOCTb, CEPONOITIATUTENIbHAS CTIOCOOHOCTB.
3.To 4ero 3aBUCHUT CEPONOITIATHTENIbHAS CITOCOOHOCTH IITAKOB.

4.YT0 Takoe HEIMpsIMOE U MPSMOE BOCCTAHOBIIEHHE, M KAK UX COOTHOIICHUE BIUAET Ha TEIUIOBOM KIIJ IOMEHHOH TeYH.
5.13 4ero cocTOUT MaTepuaibHblid OaJaHC JOMEHHOM TUIaBKH.

6.113 1yero cocTouT TEIIOBOH OajlaHC JOMEHHON IUIaBKH.

7.YKaxkure pa3MepHOCTH BS3KOCTEH MIIAKOB.

8.Kak mo xum. coctaBy I11aka OIpeaesiuTh ero TeMIepaTypy IUIaBlIeHus, BA3KOCTb U IJIaBKOCTb.

TeopeTrrueckre BOIPOCH M MPAKTHYCCKUE 3aIaHMsI TS IPOBEICHUs dk3amMeHa B yeTHol popme (YK-11.1-31, V1, B1; TIK-3.1-31,
V1, BI1; [ICK-1-31, V1, B1):

TeopeTrueckre BOMPOCH dk3aMeHaMoHHbIX OmeToB (YK-11.1-31; ITK-3.1-3; TICK-1-31):
1.Beenenue. CoipoayTHblii nporiecc. Mcropus pa3BUTHS CHIPOAYTHOTO IIPOU3BOCTBA.
2.CxeMa JOMEHHOTO IPOU3BOJACTBA. IIpOIyKTHI JOMEHHON ILIABKH.

3.[ApoGrenue, TUIBI POOUIOK.

4. M3menbuenue. Knaccuduxarmys.

5.0OCHOBHBIE MUHEPAJIBI KEJIE3HBIX U MAPraHLIEBbIX PYLI.

6.000rarmieHne: IPOMBIBKOH, B TSKETBIX CYCIICH3USAX.

7.06o0rareHne MarHUTHOM cemapariiei.

8.O0XHUT MINXTOBBIX MAaTEPHAJIOB.

9.TonnuBo noMeHHOM maBku. KokcoBaHue.

10.KauecTBo KOKCa. 3aMEHUTENN METAJUTYPTHYECKOTO KOKCa.

11.IToaroroBka ChIpblX MaTEPHAJIOB K IUIaBKE. ATJIoMepanus.

12.CriekaHue MUXTHI Ha aryiojeHTe. TeXHOJOTrHuecKnii MpoIece MPOM3BOICTBA arjioMepara.
13.ITIpon3BOACTBO METAITYPTHYECKUX OKATHIIICH.

14.bpukerupoBanue. OirOCH JOMEHHON TIABKH.

15.Paznoxxenne kapOOHATHBIX COSTUHCHUH.

16.Cepa B TOMEHHOM IIaBKeE.

17.006mmas cxema JOMEHHOTO IIpolecca.




18.ITpomeccsl, MpoTeKarolue B TOpHE JOMEHHOH Neun. BiusHue pa3nuuHbIX (akTOpOB HA pa3Mepsl 30H TOPEHHUS.
19.®u3MKO-XMMUUECKUE OCHOBBI BOCCTAHOBHUTENBHBIX NMPOLIECCOB. TepMOIUHAMUKA.

20.MexaHU3M 1 KHHETHKA BOCCTAaHOBICHNUS U3 Fe razamu. BrustHue paznndaHbIX (akTOpoB HA CKOPOCTH MPOTEKaHUS
BOCCTAHOBUTENBHBIX PEAKIHH.

21.Boccranosienune okcunos Fe CO.

22.Boccranosnenue okcuioB Fe H2. CpaBHenue BoccranoBienus okcuaoB Fe, CO u H2.

23.Boccranosnenue okcunos Fe yrneponom. Cpasaenue HB u I1B.

24.Boccranosnenue Mn, Si, P u apyrux snemMeHToB.

25.HayrnepoxxuBanue Fe u oOpa3oBaHue 4yryHa.

26.JIBI>KEeHUE IIUXTOBBIX MaTEPUaJIOB.

27 T'a30BBIi MOTOK. BimsHIE pa3nuuHbIX (HaKTOPOB Ha MOTEPH HATIOPA U PACIPEACIICHHE Ta30B M0 CEYCHHIO TEUH.
28.T'opeHue TormuBa y GpypM. Busl paccTpoiCTB JOMEHHOH MIIaBKH.

29.Termoo0MeH MEXTy III.M.

30.0OxucneHue cocTaBHbIX 4aCTEH 4yryHa B 30HaX T'OPEHUS U UX IOBTOPHOE BOCCTAHOBJICHUE.

31.3arpy3ka II.M. ¥ UX paclpeereHie HaKalOlIHUKE.

32.Mertonbl HHTEHCH(HUKALMY JOMEHHOH IIaBKU. HarpeB myThst.

33.MHTeHCcn UKL TOMEHHOI IUTaBKU YBIaKHEHHEM JyThsa U oborameHue ero O2.

34.MaTeHcnduKays TOMEHHOI IUTaBKU BIYBaHHEM IIPUPOJHOTO ras3a, MasyTa.

35.KoMOMHUPOBAaHHOE IyTheE.

36.BHenoMeHHbIe CrIOCOOBI TOTydeHHs xKene3a. KpuiaHoe mpon3BoacTBo.

37.Munpexkc mporecc. [InaBka ®uaxopazHOTo BOCCTAHOBICHHUS.

ITpakTryeckue 3a1aHus dK3aMeHAMOHHBIX OmteToB (06mue hopmymuposkn) (VK-11.1-V1, B1; T1K-3.1-V1, B1; TICK-1-Y1, B1):
3agaqa 1. OnpenenuTs KOJMYECTBO YIIepoaa KOKca Croparomero y GypM JOMEHHOI MedH, ey pacXxox Kokca cocrasiser 440 K/t
YyryHa, pacxXoJl BAyBaeMOTO MBUIEYTOJIBHOTO TOTUIMBA 75KI/T uyryHa. Macca yriieposia pacxoayeMoro Ha IpsiMOe BOCCTAHOBIICHHE
JkKeses3a u APYIHX dneMeHToB — 75 kr/T. Coaepaxanue yriaeposaa B uyryHe — 4%, B Kokce 85%, B IBLICYTOJIBHOM TOILIUBE — 82%.
3amaua 2. OnpenenuTh KOJIHYECTBO AYThs, He0OX0aAMMOTo 1iist cxxuranus 350 kr yriepoaa kokca y ¢pypMm. CoaepskaHue KHCIOpoaa
B CYXOM yThe — 24%, BIaXXHOCTb AyThs — 1,2%.

3amaua 3. OnpenenuTs cTerneHb KOCBEHHOTO BOCCTAHOBJICHUS JKele3a B JOMEHHOH Mevr 0 CIeAyomuM AaHHbIM. COCTaB YyryHa:
C—4,3%, Si—0,7%, Mn — 0,6%, S — 0,02%, P — 0,06%. Pacxox yriepoja Ha mpsMoe BOCCTaHOBIeHHE — 80 KI/T 4yryHa.

3amaua 4. Cocras nuraka, xr: SiO2 — 270 kr, A1203 — 32 xr, CaO — 240 kr, MgO — 12 kr. CocTaB u3BecTHska, %: Si02 — 1,0,
AI203 - 0,8, CaO — 40, MgO — 12.,4. TpeGyemast OCHOBHOCTD IjTaka — 1,2. OnpenenuTs KOJINIeCTBO U3BECTHIKA, HEOOX0AUMOE
JUTS IOJTy4eHUsl TpeOyeMOi OCHOBHOCTH.

3agaqa 5. OnpenenuTh COCTaB TOPHOBOTO Ta3a JUIs CICAYIOIINX YenoBuid m1aBkh. [yTeé cogepxut 30% O2, BnaxxHOCTh AyThs f =
0,01.

3agaua 6. B mporiecce ToOMEHHON MIaBKH IPH HENIPIMOM BoccTaHOBIEeHHH oOpasyercst 360m3/T CO2 u 60 M3/T BoAsIHOTO TMapa.
Crenenb KocBeHHOT0 BocctaHoBNeHus 0,722, OnpenenuTs pacxo yriaepoja Ha IpsiMoe BOCCTAHOBJICHHE.

3anaua 7. Temneparypa uyryna causmiack ¢ 1500 °C go 1470°C. Ckonbko yriepoza Boiaenutcst B 100-T KoBIile, €ciiy MpUHSTH,
YTO YYTryH SIBJISIETCS] HACBIIICHHBIM PACTBOPOM YIJIEPOJIA B JKeENe3e.

3agaua 8. OnpenenuTs k03¢ (GULINUEHT aKTUBHOCTH yriepoJa B uyryHe coctasa: [C] = 3,8%.. B kaduecTBe 4yryHa mpUHUMAaeTCA
JKEJIe30YIIICPOAUCTHIN paciuiaB 0e3 MpuMecei.

3amaua 9. OnpenenuTs KOAPPHUIUEHT aKTUBHOCTH U aKTHBHOCTH CEPHI B UyryHe ciexnyromiero coctasa: [C] = 4,5%; [Si] = 0,8%;
[Mn] =0,7; [S] = 0,04%; [P] = 0,07%.

3agaqa 10. Onpenenuts K03 HUIMEHT aKTUBHOCTH M aKTUBHOCTB Ccephl B (peppociuiase coctapa: [C] = 2,4%; [Si] = 13,6%; [Mn] =
2,4; [S]=0,03%; [P]=0,12%.

3amaua 11. OnpeaenuTs KOIUIECTBO IyThs, He0OXoaumoro utst cxuranus 400 kr yrmepona xokca y pypm. Coxepxanue
KHCIIOPOJa B CYXOM JIyTbe — 25%, Bla)HOCTb TyThs — 1,5%.

TecToBBIC BOTIPOCHI 1 3aJaHUS JUTS IIPOBEICHNS STAIIOB MPOMEKYTOUHOH aTTecTaru B (hopme KoMmbroTepHOro tectupoBanus (YK
-11.1-31, V1, B1; IIK-3.1-31, V1, B1; TICK-1-31, Y1, B1)

Tecrossie Bompockr (YK-11.1-31; ITK-3.1-31; [ICK-1-31):

1.B yem npenmyrecTBo 0(pIIOCOBAHHOTO ariioMepara nepe OObIYHbIM?

2.K yeMy npuBOIUT HaYTJIEpOKMBAaHHE MeTaljla B JOMEHHOH MiiaBKe?

3.B gem 3akiroyaeTcs 0COOCHHOCTB IOMEHHOTO Iporiecca?

4.Yewm sBiiseTCS Ta30BbIM MOTOK B IOMEHHOH TJIaBKe?

5.Kaxkue TpeboBaHMS IPEABABIAIOTCA K JKEIIE3HBIM pynam?

6.C xako# 1eTbI0 MMPOBOUTCS MAarHETU3UPYIOIIHIA 00KUT?

7.Bp1OeprTe ONTUMANBHBIA TEXHOJIOTUICCKHUH MPOIECC MOATOTOBKH KEJIC3HBIX pya?
8.UT0 TMMUTHPYET OCHOBHOCTD arjioMepara U OKaThIIIeH?

9.Kakue ocHOBHBIE (DYHKIIMH METALTYPIU4eCKOro KoKkca?

10.0T KaKHUX TEXHOJIOTHICCKHX (DAKTOPOB 3aBHUCHT IIPHXOJ CEPHI JOMEHHYIO IeYb?
11.C xakoii 1enbI0 NPUMEHSIOT YBIa)KHEHUE IyThs?

12.Kakue (hakTopsl BIHUAIOT Ha CTENEHb JAeCyb(ypalun 4yryHa’?

13.Yem omnpenensiercs KauecTBO arjaomepara?

14.Kakoii OCHOBHO# TEXHOJOTHYECKUN (PaKTOp Mpoliecca arioMepanuu?

15.Ha kakue TeXHOJIOTUYECKHUE TapaMETPhbl JOMEHHOU IUIABKU BIUSAET IPUPOIHBIM Ia3 B 1yThe?
16.Kakumu MeTogaMu MOXHO CHU3UTH coliepxanue Gocdopa B dyryHe?




17.C xakoii 11e1b10 IPIMEHSeTCs IByXCTaAniiHOe U3MeNnbuyeHne?

18.B ueM 0cOOEHHOCTH BBIIIABKH XPOMOHHUKEIIEBBIX U BaHAJUEBBIX TyI'yHOB?
19.Kakue oCHOBHBIE HEAOCTATKU JOMEHHOTO Tporecca?

20.B uem npenmyIIecTBa BHEIOMEHHBIX CIIOCOOO0B MOTydIEHHS TyryHa?

21.Ha kakue mapameTpbl JOMEHHOH IJIaBKHU BIUSET YBeTMUCHUE TEMIIEPATyphl 1yThs?
22.B yem oTiinuMe NepeesIbHbIX U JINTEHHBIX YyTyHOB?

23.B ueM oTiIMuME TUTEHHBIX U 3€PKAJIbHBIX YyTYHOB?

24 Kak yBenudeHHe coJep KaHHUs KPEMHUS B Uyr'yHe BIHAET Ha X0 JOMEHHOM IIaBKu?
25.YkaxxuTe MOMyTHbIE MPOIYKThl KOKCOBAHHS

26.BIOepUTE TEXHOJIOTHIO 00OTANICHUS JKEIE3HBIX PYII.

27.B 4eM mpenMyIecTBO MEIbHHUI] CaMOU3METbYCHNUS?

28.Ha kakue mapameTpbl BIUSIET BBICOTA KUAKO-TUIACTUYHON 30HBI B JOMEHHOM neun?
29.Yem ominuaercs BHIIUIABKA JINTEHHOTO YyryHa OT JOMEHHOTO (heppomaprania’?
30.0t1 KakuxX apaMeTpoB 3aBUCAT pa3MeEPhl 30H FOPEHUsI?

31.Kak BnusieT OKUCICHUS] COCTaBHBIX YacTeil 4yryHa B 30HaX TOpeHHs?

32.KakuMm napamMeTpoM OLeHHBAIOT 3 PEKTHBHOCTb TEINIO0OOMEHA B JOMEHHOH neqn?
33.KaknMu TEXHOJIOTHIECKIMH ITapaMeTpaMH MOXKHO YBEITHIUTh HHTEHCHBHOCTE X0J[a JOMEHHOM IIaBKU?
34.B uem 3axitoyarorcs npeumyiiectsa IDKB nepen nomeHHOM miaBkoit?

35.0T1 KaKuX TeXHOJOTHYECKUX (PAKTOPOB 3aBHCUT aKTUBHBIN BEC MIUXTHI?

36.0T KaKMX TEXHOJIOTHYECKUX (DAKTOPOB 3aBUCAT MOTEPHU Ia30BOr0 Haropa?

37.C xaKkoil IeNbI0 IPOU3BOAT YCPEIHEHUE JKEIE30PYIHOIO ChIPbs?

38.Kakoif armomepaT Ha3bIBA€TCS CAMOIIIIABKUAM?

39.0t1 4ero 3aBUCUT IPOU3BOAUTENBLHOCTD ArJIOMAIINH?

40.Kax Bnusier yBenuyeHne TOIUIMBA Ha CBOKCTBA ariomMepara?

41.Kaxwue cymecTByIOT METOIbI HHTCHCH(UKAIMH armonponecca?

42.Yt0 ABISIETCS HETOCTAaTKOM OpUKETHUPOBAaHUS?

43.Kak 107KEH pacrpeielsiThesl Ta30BbIH MOTOK /I 00ECeYeHNsI POBHOTO CXO/a IIUXTHI?
44 Yto Takoe NOPSIOK 3arpy3Ku JOMEHHOM medn?

45 Kak BiIuseT BIyBaHHE MPUPOTHOTO Ta3a HAa X0 JOMEHHOH MJIaBKU?

46.Yr1o HE0oOX0MMO 00ECTICUHTh ISl BHIIIIABKH BBICOKOKPEMHHUCTOTO YyryHa?

47.Yto sBnsercs ucrounukom CO B ropHOBOM rase?

48.IloueMy 1pu yBIa)KHEHUU IyThsl HEOXOJUMO YBEIHYUBATH €TI0 TEMIIEPATYpY?

49.B 1yeMm npeumMyIiecTBa KOMOMHUPOBAHHOTO TYThs1?

50.K uemy npHBOAUT NOBBILIEHHUE JABIEHUS ra3a B JOMEHHOM nedn?

51.Yem ompenensercss KauyecTBO Kokca?

52.Kakue TeXHOJIOTMYECKHE TapaMeTphl JOMEHHOH MeUH ONPEeIiOT HAKOJIOIIHUKe?
53.C xakoii 1IeNbI0 MPOU3BOISAT TPAHY/SALHUIO arTOIUXTHI?

5.2. IlepeyeHb MUCbMEHHBIX Pa0d0T, BHINMOJIHIEMBIX 110 JUCHHILIMHE (Moay i0, mpakTuke, HUP) - 3cce, pedeparsi,
NpPaKTU4YecKHe U pacueTHO-rpaduyeckue padoThl, KYPCOBbIE PAOOTHI WJIH MPOEKTHI, 0TYETHI 0 mpakTuke wian HUP u ap.

KypcoBas pa6oTa Ha Temy: "Pacuer cocTaBa OIMXTHI, MATEPHATHFHOTO M TEIIOBOTO OAJIAHCOB JIOMEHHOTO Tpoliecca’ 1o BapuaHTaM
(YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; IICK-1-31, V1, B1). BapuanTs! 3ajanuii NpUBEeCHbI B METOANYECKUX YKA3aHUIX IO
BBITTOJTHCHHIO KYPCOBOH pabOTHL.

3amgaHue Ha BRIIOJTHEHHE KypcOBOM paOOTHI BEIIaeTCsS Ha 2 HeJelIe CeMeCTpa, CPOK CIadd Ha MPoBepKy - 14 Hexens. Koncympranmm
0 BOIIPOCAM, CBSI3aHHBIM C BEIITOJTHEHHEM KypCOBOH PabOTHI MPOBOISTCS MO COTIIACOBAHHUIO C IPENOIaBaTeNIeM, BEAYIINM
JUCUHIUIAHY, B COOTBETCTBHH C PACIIUCAHHEM.

OdopmIiteHHas! B COOTBETCTBHH CO CTaHAApTaMH KypcoBasi padoTa caercs Ha Kadepy MeTaJUTyprHuecKuX TEXHOJIOTHH 1
obopynoBanwus. [IpaBIbHO BEITOJTHEHHAS paboTa HOMycKaeTcs K 3ammure. PaboTa, He JomyIieHHas K 3aIUTe, BO3BPAIIaeTCs
CTYIEHTY Ha I0pabOTKYy.

3ammTa KypcoBO# pabOTHI MOXKET MPOBOJUTCS B YCTHOH (hOpPMeE IO KOHTPOJIBHBIM BOIIPOCAM M 3aIaHHSIM, WU B BHIIE
KOMIIBIOTEPHOI'O TECTUPOBAHMS 10 TECTOBBIM 3a1aHusIM B cpenie LMS Canvas.

5.3. OueHouyHble MaTepHuaJibl (OLIEHOYHBbIE CPEICTBA), HCNOJb3yeMble /sl IK3aMeHa

Texymuii KOHTPOJIb PE3YIBTATOB OCBOCHUS Y /] B COOTBETCTBUU € paboUei MporpaMMOi U KaJICHIAPHO-TEMATHIECKUM IITIAHOM
MPOUCXOJUT MPU UCIIOIB30BAHHUY CIEMYIOMNX 0053aTebHBIX (POPM KOHTPOJISL:

1) BeimonHenue u 3amura 1abopaTopHBIX padoT B BUIE YCTHOTO OIpoca o KOHTpoabHbIM BonpocaM (YK-11.1-31, V1; TIK-3.1-31,
VY1; TICK-1-31,¥1);

2) BeimostHeHHE KOHTPOJIBHBIX paboT B miuckMeHHO# popme mo omreram (YK-11.1-31, V1, B1; [1K-3.1-31, V1, B1; IICK-1-31, V1,
B1).

Hiokxe npencrasier obpaser OmieTa st KOHTPOJIBHOM paboTHI.

DenepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yIpEXKCHHUE BBICIIETO IPO(ECCHOHAIFHOTO 00pa30BaHuUL
HAITMOHAJIbHBIM UCCIIEJOBATEIBLCKWI TEXHOJOTUYECKUI YHUBEPCUTET «MUCuC»
HoBotponuknit pumman

Kadenpa merammyprudeckux TEXHOIOTHH 1 000pyIOBaHHS

KOHTPOJIBHA I PABOTA Ne 1

BUJIET Ne 0

Jucrmmumna: «Teopust ¥ TEXHOIOTHS OKYCKOBAaHHS CHIPBS U IOMEHHOTO TIPOU3BOJICTBAY

Hamnpasnenue noarotoBku 6akanaspos: 22.03.02 «MeTammyprisn»




IIpoduns moAroToBKU: «MeTaTypris YepHBIX METAILIOB»
®opma o0yueHus: OuHast
®dopma poBeeHISI KOHTPOJIBHOM padOTHI: MHCEMEHHAS

1.)Kene3nble pya 1 MaprasieBsie pyasl. OCHOBHBIC MECTOPOIKICHUS KEIE3HBIX MAPTaHIECBhIX PYI.

2 Ilpouecc kokcoBaHuA. KauecTBo KOkca. 3aMEHUTENN METAJLTyPTHYECKOTO KOKCa.

3.BoccraHoBNeHNE OKCHJIOB JKele3a okcuaoM yriaepona (CO).

3agaua. OnpeaenuTs KOIUUECTBO YIIepoaa KOKca Croparonero y GypM JOMEHHOH meur, ecli pacxon Kokca coctasisieT 440 kr/T
YyryHa, pacXxoJ BIyBacMOTO MBLICYroJbHOIO TOIUIMBA 75KI/T 4yryHa. Macca yriiepoja pacxoIyeMoro Ha MpsiMOe BOCCTAaHOBJICHUE
kKeme3a U Ipyrux 31eMeHToB — 75 kr/t. Conepxanue yriepona B uyryne — 4%, B kokce 85%, B MBUICYTOIBHOM TOTUTHBE — 82%.

CocraBui JOLEHT E.B. BparkoBckuit
3aB. kadeapoit MTuO A.H. lanosanos

IIpomexyrounas aTrectarus o Y [ ocymiecTBsieTcs IPH UCTIONB30BAHUHU CIEAYIOIIUX 0013aTEBHBIX (HOPM KOHTPOJIS:

1) BeimonHenue u 3amuTa KypcoBoi paboThl B YCTHO# (hopMe 110 KOHTPOJIGHBIM BOIIPOCAM U 3aaHUSIM, HJIM B BHJC
KOMITBIOTEPHOTO TECTUPOBAHMS 10 TECTOBBIM 3ajaHusiM B cpeae LMS Canvas (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; TICK-1-
31, V1, B1). Tects! auist 3ammTsl KypcoBoit paboThI TeHepupyroTest cuctemoit LMS Canvas 3 6aHKa TECTOBBIX BOIIPOCOB U
3agaHuid. TecT cOCTOUT u3 8 TeopeTuueckux Borpocos (1 6an 3a mpaBUIBHBIN OTBET) U 2-X 3a7au (5 Oansa 3a MpaBUIBHBIA OTBET).
Bpemst mpoxoskieHns Tecta orpaHU4eHo - 20 MUHYT.

2) Dx3aMeH, KOTOPHIIl MOXKET MPOBOJHUTCS B YCTHOH (hopMe 1o OHireTaM, BKITIOUAIOIINM TEOPETHIECKHE BOTIPOCH! 1 3a/1a4H,
OXBaThIBAIOIINE BCe pa3fensl Y /I, wiu B TecToBo# (opme 1o TecToBbIM 3aaaHuaM B cpene LMS Canvas (YK-11.1-31, V1, B1; IIK-
3.1-31, Y1, BI; IICK-1-31, V1, BI).

Hiokxe npencrasier oOpasen sK3aMEeHalHOHHOTO OMIIeTa, IIPOBOIMMOTO B YCTHOH (hopMe.

MuHHCTEpCTBO HayKU U BbIcuero oopazoBanust Poccuiickoit deaepaunu

(enepanbHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEXKICHHE BBICILIETO 00pa30BaHus
«HanuoHansHBIN UccenoBaTeNbCKU TexHomornueckuil yausepcurer « MUCuCy»
HOBOTPOMIIKWI ®UTAAIT

Kadenpa Meramrypruueckux TeXHOIOTHH U 000pyR0BaHUs

SK3AMEHALIMOHHbIN BUJIET Ne 0

Jucnununa: «Teopus ¥ TEXHONOIUS OKYCKOBAHHUS ChIPbsl U JOMEHHOI'O IPOU3BOACTBAY
Hanpasnenue noarotosku 6axanaspos: 22.03.02 «Metautyprusi»

[Tpoduib moaroToBKY: «MeTamTyprust Y4epHBIX METAJLIOB)

®dopma 00ydeHus: OTHAs

Dopma IpoBeneHNs SK3aMEHa: YCTHAs

1 Bompoc. /IBrKeHHE IMUXTOBBIX MAaTEPHAIOB B JIOMCHHOW Tieud. [IpUIHHBI OTTyCKaHUsI IIUXTHI. JIBIDKEHHE MaTepUaioB B HUKHEH
YacTH JJOMEHHOH Meyu.

2 Bonpoc. OOpa3oBaHue MIJIaKa U €ro pojib B JOMEHHOM Ipoliecce. IlepBruuHbIe, MPOMEKYTOUHbIE U KO-HEYHbIE [ITAKH.

3anaua. Temneparypa uyryHa canszuiack ¢ 1500 °C no 1470°C. Ckounbko yriaepoaa Beienurcs B 100—ToHHOM KOBIIIE, €Cli
MIPUHSTH, 9TO YYTYH SIBJISIETCS] HACHIIIIEHHBIM PAcTBOPOM YIiiepoa B jkenese?

CocraBui JOLIEHT E.B. BparkoBckuit
3aB. kadeapoit MTuO A.H. lllanoBanos

Tectsbl A7 9k3aMeHa renepupytorest cucremoir LMS Canvas 13 6aHka TECTOBBIX BOIPOCOB U 3axanuil. Tect cocrout u3 20
TEOPETHYECKUX BONPOCcoB (1 Gaut 3a mpaBUIIbHBIN OTBET) U 4-X 3a1a4 (5 0auIoB 3a MPaBUIIbHBIN OTBET). Bpemst mpoxoskieHust
TecTa OrpaHUueHo - 40 MUHYT.

5.4. MeTroauka oeHKH OCBOCHMS AUCHUILIMHBI (MOay.Jisl, npakTuku, HUP)

1) Kpurepun oneHKH 3aIIUTHI OTYETOB 110 Ta0OPaTOPHBIM paboTaM

«3a4YTEHOY - BBIIOJTHEHBI BCE 3a1aHUA TAO0PAaTOPHOH paboThL, CTYICHT OTBETHI Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3aYTE€HO» - CTYACHT HE BBITIOJIHWII HJIM BBINOJIHUII HETIPABHIIBHO 3aaHus J1JaOOpaTOpHOT paboThl, CTYIEHT OTBETHII Ha
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAMHM HMJIM HE OTBETHII HA KOHTPOJIbHBIC BOIIPOCHI.

2) Kpurepuu onieHKH KOHTPOJIBHBIX paboT

«OTANYHOY - 3a MOJHOE OBJIAJICHHUE COAEP)KaHNEM Y4eOHOTO MaTepuaa, BiIaJeHUEe NOHSITHHHBIM aIapaToM, yMEHHE peraTh
HPAKTHYECKHE 337241, TPaMOT-HOE, JIOTHYHOE H3I0KEHHIE OTBETA.

«XO0pOIIOY - €CIH CTYJICHT MOJHO OCBOMI YIeOHBINH MaTepHal, BlajeeT MOHATHHHBIM allapaToM, OCO3HAHHO IPUMEHSET 3HaHUs
JUISL pEIICHHs TIPAKTHYECKHX 3aj1ad, TPAMOTHO M3J1araeT OTBET, HO COJIepiKaHue U opMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBIIETBOPHUTEIFHOY - €CIIH CTYIEHT OOHApY)KMBAET 3HAHHUE W IOHNMaHHE OCHOBHBIX MOJIOKEHHH YIeOHOTO MaTepHaia, HO
M3JIaTaeT ero HEeloJIHO, HeIOCIe0BaTENbHO, TOMYCKaeT HETOYHOCTH B OIIPE/ICNICHNE OHATHI, B IPUMCHEHUHN 3HAHUN JUIS
pelIeHUs IPaKTHYECKHUX 33/1a4, HE YMEeT J0Ka3aTelbHO 000CHOBATH CBOM CY)KACHUS

«HeynoBineTBOpUTEIBHOY - €CIIU CTYICHT UMEET Pa3po3HEHHbIE, OECCHCTEMHBIE 3HAHUS, HE YMEET BHIJCIATH TNIaBHOE U
BTOPOCTEIIEHHOE, JIOITyCKaeT ONIMOKH B ONpeieNIcHHe OHATHH, NCKa)XaeT UX CMBICI, OECIIOPSI0YHO M HEYBEPEHHO M3JIaracT
MaTtepua, He MOXeT IPUMEHSATh 3HAHUS JUIS PelIeHHUs] MPAaKTHYECKUX 3a/a4; 32 MOJHOE He3HAHNE U HEMOHNMaHKe yIeOHOTO
MaTtepHalla WM 0TKa3 OTBeYaTh




3) Kpurepun oneHKH 3aIIUTHI KypCOBOW pabOTHI B YCTHOM (hopme

«OTIMYHOY - paboTa COAEPKUT TPAMOTHO M3JTI0KEHHYIO PacueTHYIO 0a3y, XapaKTepH3yeTCsl OTCYTCTBHEM OIIMOOK B pacdeTax,
JIOTUYHBIM U TIOCIIEZI0BATENBHBIM U3I0KEHUEM MaTepHrala B MOSICHUTENbHOM dacTh. [Ipu 3amure pabOThI CTYIEHT MOKa3bIBACT
rIyOOKHE 3HAHHS BOIIPOCOB TEMBI; CBOOOHO ONEPHUPYET PACUCTHBIME JaHHBIMU; JICTKO OTBEYAET HA MOCTABJICHHBIC BOIIPOCHL.
«Xopomro» - paboTa COAEPKHUT IPAMOTHO U3JIOKCHHYIO PACUCTHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTUYHBIM 1 TIOCTIEZIOBATENBEHBIM H3I0KEHHEM MaTepHaia B IOSCHUTENBHOM dacTh. [Ipu 3amure paboTHI CTYIEHT ITOKa3bIBACT
3HaHUSA BOIPOCOB TeMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEUAET HA MIOCTABICHHBIC BOIIPOCHI.

«Y IOBIIETBOPHUTEIIEHOY - pPab0OTa COACPIKHUT pacUETHYIO 0a3y, XapaKTepH3yeTCsl HAINYUEM OTACNIBHBIX OMUOOK B pacuerax. [Ipu
3aIINUTE CTYAEHT IPOSBISET HEYBEPEHHOCTD, ITOKA3EIBACT Cllab0e 3HAHUE BOIIPOCOB TEMBI, HE TACT ITOJTHOTO, apTyMEHTHPOBAHHOTO
OTBETa HA 33/IaHHBIE BOIPOCHL.

«HeynoBieTBopuTenbpHO» - paboTa He COACPIKUT PACUCTHYIO 0a3y, He OTBeYaeT TPEOOBAHUAM, H3IIOKCHHBIM B METOANICCKIX
YKa3aHHSX, IMECT 3HaYUTEIbHBIC OIINOKU B pacuerax. [Ipy 3aIuTe CTYICHT 3aTPYyAHSACTCS OTBEYaTh Ha IIOCTABICHHBIC BOIIPOCH
10 TeMe, He 3HaeT TCOPHH BOIIPOCa, ITPH OTBETE AOIYCKAET CyICCTBEHHBIC OITMOKH.

4) Kputepuu 3aIuThl KypcoBOi paboThl B opMe TECTUPOBAHUS:

«OTimmaHOY - moydeHue oonee 90 % 6ayuIoB MO TECTy NPH BBITIOIHEHNH TECTA 32 PETIaMEHTHPOBAHHOE BPEMS

«Xopomroy - noryderne ot 75 1o 90 % 6anoB 1Mo TeCTy MPH BHIIOTHEHUH TECTa 33 PErIAaMEHTHPOBAHHOE BpEeMs

«Y IOBIETBOPHUTENBHOY - MoTydeHHe oT 50 10 75 % 0annoB o TecTy IpH BEIMOIHEHUU TECTa 33 PErIaMEHTHUPOBAaHHOE BpeMs
«HeynosnerBopurenbHO» - monmydeHue MeHee 50 % 6auioB 1o Tecty

5) Kpurepuu olieHKH 3K3aMeHa B YCTHOH (opme:

«OTIANYHO» - CTYJICHT AEMOHCTPUPYET CHCTEMHBIE TECOPETHYCCKHIE 3HAHMUS, BIIaJICET TEPMHUHOJIOTHEH, [IelaeT apryMEHTHPOBaHHbIE
BBIBOJIBI M1 00OOIIEHNUS, IPUBOANT IIPUMEPEI, TTOKA3EIBACT CBOOOTHOE BIIAaJICHIE MOHOIOTHYECKOH PEUbIo U CIIOCOOHOCTE OBICTPO
pearupoBaTh Ha YTOYHSIOMINE BOTIPOCHI.

«XO0po1Ioy - CTYJEHT JIeMOHCTPUPYET NPOYHBIC TEOPETUUESCKIE 3HAHNUS, BIIaJICeT TEPMUHOJIOTHEH, JIeaeT apryMEHTUPOBaHHbIC
BBIBOJIBI M 000OIIEHNS, TIPUBONT HPHMEPBI, HO IIPH 3TOM JIETAET HECYIECTBEHHbBIE OINOKH, KOTOPBIE OBICTPO UCIIPABIISIET
CaMOCTOSATEIHHO WM TIPH HE3HAYNTEIIFHOI KOPPEKIHH IIPEToIaBaTeleM.

«Y IOBIETBOPHUTEIBHOY - CTYAEHT AEMOHCTPUPYET HENIyOOKHE TeOpeTHYECKUE 3HAHUS, IPOABIAET cl1abo chOopMUPOBAHHEIE
HaBBIKU aHAJIM3a SBJICHUH 1 IIPOIIECCOB, HEJJOCTATOYHOE YMEHHE JIeIaTh apryMEHTHPOBAHHBIC BBIBOABI M IPHBOIUTH PHMEPHI,
MOKa3bIBAaET HE JOCTATOYHO CBOOOJHOE BIIaJICHUE TEPMUHOJIOTHEH, IOTHYHOCTBIO M IIOCIIEN0BATENEHOCTBIO H3II0)KEHUS, JIETaeT
OIIIOKY, KOTOPBIC MOXKET UCTIPABUTH TOJBKO P KOPPEKIUHU IIPETOaBaTeIIeM.

«HeynoBineTBOpUTEIBHO» - CTYCHT IEMOHCTPUPYET HE3HAHHE TEOPETHUECKUX OCHOB NPEMETa, HE YMEET JiellaTh
apryMEHTHPOBAHHbIE BBIBOJIBI M IIPUBOIUTH IIPUMEPHI, HE BIIa[JeeT TEPMHUHOJIOTUEH, IPOSBIIET OTCYTCTBHE JIOTHYHOCTH U
MIOCJICIOBATENIFHOCTBIO N3JIOKEHNS, ETaeT ONTHOKH, KOTOPBIE He MOKET NCTIPaBUTh Jaxke IPH KOPPEKIUHU MPENoIaBaTeIeM.

6) Kpurepun onieHkH 5k3aMeHa B popMe KOMITbIOTEPHOTO TECTUPOBAHUSL:

«OTimmaHOY - moydeHue oonee 90 % 6ayuIoB MO TECTY NPH BBHITIOIHEHNH TECTA 32 PETIaMEHTHPOBAHHOE BPEMS

«Xopomroy - noryderne ot 75 1o 90 % 6anoB 1Mo TeCTy MPH BHIIOTHEHUH TECTa 33 PErIAaMEHTHPOBAHHOE BpeMs

«Y IOBIETBOPHUTENBHOY - HOTydeHHe oT 50 10 75 % 0annoB 1o TecTy IpH BEIMOIHEHUHU TECTa 33 PErIaMEHTHUPOBAHHOE BpeMs
«HeynosnerBopurenbHo» - monmydeHue MeHee 50 % 6auioB 1o Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOPBI, COCTaBUTEITH 3ariaBue W3znartenbcTBO, rox, 1. anpec | Koin-Bo
JI1.1 | ¥Ocohun 10.C., Meramtyprus xesnes3a: Y4eOHUK M.: UKI] «AxaneMKHUTa, 10

TTamxkos H.®. 2007,
JI1.2 | JLU. Jleontses, I0.C. | CrpipbeBas v TOIUTHBHAs 0a3a YepHOI METaJUTypTHH: UKL «Axanemknuray, 2007, 27

IOcdwun, T.A. ydaeOHOe mocoOue A7 By30B

MansimeBa u ap.

6.1.2. lonoiHUTEbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, TON, 911. aapec | Komn-Bo
JI2.1 | A.C.Tumodeesa. DKCTpaKLHUs YEPHBIX METAJUIOB U3 IPUPOJHOTO Craperiit Ockon: THT, 2016, 5

T.B.Hukutuenko TEXHOTEHHOTO ChIpbs: [IpakTukym

6.1.3. MeToanueckue pa3padoTku

ABTOPEI, COCTaBHTEITH 3ariaBue W3znatenbeTBo, rox, 1. anpec | Kon-Bo
JI3.1 | E.B.BpatkoBckuii, Pacyer mmxThl, MaTEpUAIBHOTO U TEIJIOBOTO H® HUTY "MHUCuC", 2020, 20

A.H.IlTanoBaros, OamaHCoB : MeToan4eckoe yka3aHusl UTsl BBITOJIHEHHE http://elibrary.misis.ru/

A.B.3aBojsHbIi KP
JI3.2 | E.B. BparxoBckuit Teopusi U TEXHOJIOTHUSI OKYCKOBAHUS ChIPbS U , 2020, 30

A.B. 3aBonsHbIi nomenHoro npousBojactea: JABOPATOPHBIN http://elibrary.misis.ru/

IMPAKTUKYM

6.2. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu "UHTepHeT"




31 | Caiir HO HUTY "MUCuC"

32 |HOBb HUTY "MUCuC"

33 | Poccuiickas HaydHast HEKTpOHHAS OHOIHNOTEKa

6.3.1 Ilepeyenb nporpaMMHOro odecneyeHus

6.3.1.1 | Microsoft Office;

6.3.1.2 | Onepannonnas cuctemMa Windows;

6.3.1.3 | DnektponHbIit 0OpazoBarenbHbIl pecypc LMS Canvas;

6.3.1.4 | Cucrema Buneokondepenicssu Microsoft Teams unu Zoom.

6.3.2 Ilepeyens HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI MOAYJIA, IPAKTUKHA, HUP)

7.1 | st mpoBeneHus JISKIHH, MPaKTHYECKUX 3aHATHH 1 IPOMEKXYTOUHOH aTTeCTAINH HCIONB3YIOTCS YIeOHbIEC ayAUTOPHH,
OCHAIIICHHBIE CIIENUATM3UPOBAHHON MeOENbIO0 (MapThl, CTYNIbS, KIacCHast JOCKa), MEPCOHAIBHBIM KOMIIBIOTEPOM (C
IIPOrPaMMHBIM 00ECTICUEHHEM, C IOCTYIIOM B CETh HHTEPHET U B AJIEKTPOHHO-UH(OPMAIMOHHYIO CPEy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

8. METOANYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 U3YYEHUIO JTUCIHUITIJIMHBI (MOAY JIA,
INPAKTUKHW, HUP)

J1s1 yCIIemHOTo YCBOCHUS TEOPETHIECKOT0 MaTepraia He0OX0IUMO PETyIspHO IMOCEIATh JIEKIHH, IePEeUNTHIBATh JIEKI[HOHHBIN
MaTtepHall, 3HaYUTeIbHOS BHUMAHHE YACIATh CAMOCTOSITEIbHOMY N3Y4EHHIO TUCIUTIIMHBI.

ITporpamMmMa ITUCIIUITIMHBI BKIIFOYAET JICKIIMOHHBIE, IPAaKTHYCCKHIE 3aHATHS U T1a00paTOpPHBIE 3aHATHS, BHITIOJIHECHHE KypCOBOH
paboTHL

IMoaroToBka Kk 9K3aMeHy 10 AUCHMILIMHE 3aKJII0UAETCs B U3Y4EHUH TEOPETHYECKOro MaTepyaia 110 KOHCIIEKTaM JICKIUH,
HCTOYHHKAM OCHOBHOM M JIOTIOJHUTENBHON JIMTEPATYPBL.

YroOsI BaM OBIIO HHTEPECHEE M3Y4aTh METAJUTYPTHUYECKUE AUCIUILTIHEL, TIPOCISKIBATh HX B3aHMOCBA3b C Balleh
CIIEIMATbHOCTHI0, HEOOXOJMMO MOCTOSHHO PACIIUPATH CBOI KPYro3op, B ueM OOJIBIIYI0 MOMOIIh MOXKET OKa3aTh IepUOJHIecKas
auTepaTypa: xypHaibl «/3BecTus By3oB. UepHast MeTamyprusi», «Metamaypr» 1 «Cranby.

PexoMenganmy 1o 0CBOSHHIO AMCIUILIHHEI B TUCTAHIIMOHHON (hOpMe ITOCPEICTBOM IEKTPOHHOH HHPOPMAIIMOHHO-
obpazoarensHOU cpensl HUTY «MUCHCy» (QUOC), yacTbio KOTOPOH HENOCPEACTBEHHO NMpeIHa3HAuUCHHOM I OCYIIEeCTBICHUS
00pa30BaTeNbHOTO Mpolecca IBIseTCsS DNEKTPOHHbINH 00pa3zoBaTenbHbli pecype LMS Canvas.

LMS Canvas HCTIONIB3yeTCs IPEUMYIIECTBEHHO [UIS ACHHXPOHHOTO B3aNMOJACHCTBHS MEX/y yIaCTHIKaMU 00pa30BaTeIbHOTO
mporecca MOCPEACTBOM ceTH «HTepHeT».

Yr00bI 3()(peKTHBHO HCIIOIIB30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO U YCHEIIHO OCBOMTH AUCLHIUIUHY, HY)KHO!

1) 3apeructpupoBaThCs Ha Kypc, IUIs 4eTO CIeIyeT IePETH 1o CChIIKE, BRIIaBAeMON COTPYIHUKAMH JeKaHaTa WIH
npenofaBareneM. JIOTHH M Tapostb U periucTpauy 1 paboTe ¢ KypcoM COBIAAeT C JIOTHHOM H MapojieM OT IMYHOTO KabuHeTa
HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMHTBCS C COAEPKAHUEM Kypca, BOIPOCAMH JUIsl CAMOCTOSITENILHON ITOJITOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTaIiy, (GopMoii MPOMEXyTOIHOH aTTecTanny (3a4eT/7K3aMeH), KpUTEPUSIMH OICHUBAHUS 1 JIp.;

3)B pyopuke «Moaynm», 3aX0s B COOTBETCTBYIOIIUE Pa3/eibl H3ydaTh yueOHbIe MaTepHalbl, pa3MelIeHHBIe IpernoiaBareneM. B
T.4. IOJIb30BATHCS IUTEPATYPOH, pEKOMEHA0BAHHOM NPeNnojaBaTenaeM, NeEPeXoas M0 CChUIKAM;

4)B pyopuke «brbnmoTeka» BO3MOKHO MOJAOUPATh IS BEITOJTHEHHS IIMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, TOMAITHHAE PaboTH,
KypCOBBIE pabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmenieHHyo B ObC HUTY «MUCuC;

5)B pyOpuKe «3agaHus HY)KHO 03HAKOMUTBCS C COJIEPKAHUEM 3a1aHuUsl K MMCbMEHHON paboTe, CPOKaMH CAaYH, KPUTEPUIMHU
OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBIIIOJIHUTH PA00TY(BI), TOATPY3HUTH 371€Ch XKe JUIsl MpoBepku. Ecii paboTta conepkut pucyHKH,
(hopMyITEL, TO € IENBI0 COXpaHEeHHUs (HOPMATHPOBAHUSA €€ Hy)KHO NoATpykath B pdf hopmare.

Paborta, moarpyxaemas Juis IPOBEPKH, JOJDKHA!

- coJiep’KaTh BCE CTPYKTYPHBIE JJIEMEHThI: TUTYIIbHBIN JIUCT, BBEIEHNE, OCHOBHYIO YacTh, 3aKIIOUEHUE, CITUCOK UCTOUHHKOB,
TPWIIOKEHUS (TIPH HEOOXOAUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMH.

[IpenonaBaTens B TeUeHHE YCTAHOBIEHHOTO Cpoka (He OoJjiee IecsaTu AHeH) mpoBepsieT paboTy U pa3MelaeT B KOMMEHTapusX K
3a[JaHUIO PELEH3UI0. B Hell OH yka3bIBaeT Kak MOJOKUTEIbHBIE CTOPOHBI PabOTHI, Tak 3aMeuanus. [Ipu Hanu4uu B pereHsu
3aMeUaHMH U peKOMEHIAINH, Hy)kKHO BHECTH ITOTIPaBKH B paboTy, HOATPY3HUTH €€ 3aHOBO IS TOBTOPHOI npoBepkH. [Ipn sToM
Ba)KHO CIIEIHUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JODKHO OBITH BRIMOJIHEHO 3aJaHue. [Ipu HapylIeHHH CPOKOB, YKa3aHHBIX
npernojaBaTeneM BO3MOKHOCTb TTOATPY3UTh PabOoTy OCTaeTcs, HO CHCTeMa BBIBOAUT COOOILEHNE O HapyIeHuH cpokoB. [To
OKOHYAHHWHU CEMECTPa OATPY3HUTh PadOTy HE OTYIHUTCS;

6)B pyopuke «TecTs» IPONHTH TECTOBBIE 3aJaHHS, OCBOMB COOTBETCTBYIOIINIT MaTepHall, pa3MeIIeHHBIH B pyOpuke «MoTymm»;
7)B pyopuke «OLEeHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsIBICHHS YUTATh OOBSBICHUS, pa3MeIaeMble ITPEeroaBaTeneM, JaBaTh 00OPaTHYIO CBSI3b;

9)B pyopuke «OOCYKICHUS» CO3/IaBaTh OOCYKICHUS H yIaCTBOBATh B HUX (00CYKIAIOTCS 0OIIHEe MOMEHTBI, BBI3BIBAIOIIIUE
BOIIPOCHI y OOJBIIMHCTBA IPyMITsl). JJaHHAs pyOpHKa TakKe MOXKET ObITh HCTIOJIB30BAaHA IS B3aUMHOM IIPOBEPKH;

10)posiBAATH peryisipHyr0 akTHBHOCTh Ha Kypce.

[TpenMymecTBEHHO JUTSI CHHXPOHHOTO B3aNMOJICHCTBHS MKy YIaCTHUKaMH 00pa30BaTEIbHOTO MPOIIecca IIOCPEICTBOM CETH
«MHTepHEeT» HCHONB3yeTcs ciucTeMa BuneokoHdpepeHncns3u Microsoft Teams (MS Teams) i Zoom. BapuaHT ucnons3yemoit




cuctembl BKC ykaspiBaer npenogaBarens. YToObI MOTHOIIEHHO UCIIONIB30BATh €T0 BO3MOYKHOCTU HY)KHO YCTAHOBHUTH ITPUIIOKEHUE
BKC Ha nepconanbHbli KoMITbtoTep W/uim tenedoH. CtapocTaM HYKHO co3aaTh rpyniy B MS Teams i nosnyauts
UIeHTU(HUKAIINOHHEIH HoMep KoH(eperun B Zoom. Crucrema BKC mo3Boister:

- CJTyIIaTh JICKIHN;

- paboTaTh HA MPAKTUYECKUX 3aHATHIX;

- OBITB Ha CBSA3M C IIPEIIojaBaTeNeM, 3aaBasi eMy BOIIPOCHI MIJIM OTBEYAsl HA €r0 BOIPOCHI B OOIIEM darte.

[Ipu npoBeneHNY 3aHATHI B ANCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCEraa paboTaTh ¢ BKIIIOUEHHOH KaMepoii.
HckiroueHne — eciti mperoaaBaTeb MOMPOCHT OTKIIOYUTH KaMepsl U MEKPO(OHEI B CBA3U ¢ OonpuIMMH moMexamu. Ha aBatapkax
JIOJKHBI OBITH HCKIIFOUMTEIBHO JIETI0BbIE (OTO.




