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Ksamuduxauus Bakanasp

®dopma o0yueHust 3a04Has

OO0mast TPyA0EMKOCTb 6 3ET

Yacos 1o yueOHOMY TUTaHY 216 @®opMBI KOHTPOJISL HA Kypcax:
B TOM UHUCIJIE! 9K3aMeH 3
ayIUTOPHBIC 3AHATHSI 24 KypcoBas pabora 3
caMoCTOsITeNIbHAs paboTa 183
4acoB Ha KOHTPOJb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 3

Bun 3anaruii vy | PO Hroro
Jlexuu 12 (12 |12 |12
JlabopaTopHsle 4 4 4 4
[IpakTuyeckue 8 8 8 8
Uroro ayz. 24 |24 |24 |24
KonrakTHas paborta 24 124 |24 |24
Cawm. pabora 183 [ 183 | 183 | 183
Yacel Ha KOHTPOIb 9 9 9 9
Hrtoro 216 (216 | 216 | 216




IIporpammy coctaBui(u):
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DenepanbHBII rOCy1apCTBEHHBIH 00pa30BaTENBHBIN CTAHAAPT BHICIIEr0 00pa3oBaHus - OakalaBpHaT 110 HAITPABIECHHIO TTOITOTOBKA
22.03.02 Meramryprus (mpuxa3 Muno6prayku Poccun ot 02.04.2021 r. Ne 119 0.8.)
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Paboyas nmporpamMma ogoOpeHa Ha 3aceJaHun
Kadeapa merajurypruyeckux TexsoJoruii u odopyrosanus (Hosorpounkuii puiauai)

IIporokon ot 13.03.2024 r., Ne8

PyxoBoauTens oapasaeneHus K.1.H., foueHT Hedenor A.B.



1. HEJIX OCBOEHUA

1.1 | I3y4nuTh OCHOBHBIC MHHEPAIIBI JKEJIC3HBIX U MAPTaHIEBBIX PYA, CIIOCOOBI MX APOOICHHS, N3MEIBUCHUS U OKYCKOBaHHS.

1.2 | I3y4uTh TepMOANHAMHYECKHE U TEXHOIOTHUSCKHAE 0COOCHHOCTH IOMEHHOH TUIABKH, CTIOCOOBI €€ MHTEHCH(HKAIIIH.

1.3 | U3yunTh BHEIOMEHHBIE CIIOCOOBI TIOJTyYECHHSI YyTyHA.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 Be3omacHOCTE JKH3HEAEATEIEHOCTH

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

2.2.1 | KypcoBas Hay4HO-HCCIen0BaTeNbCKas pabora (4actp 1)

2.2.2 | KypcoBas HayuHO-HCcIeq0BaTeNbCKas paboTta (yacthb 2)

2.2.3 | OCHOBBI CTaJEIUIaBUIBHOTO MPOU3BOICTBA

2.2.4 | CoBpeMeHHBIE METOIBI MOMYYSHHUSI BBICOKOKAUECTBEHHBIX CTalleH U CIIJIaBOB

2.2.5 | ChenuanbHble CTAIH

2.2.6 |Teopus U TEXHOJIOTHS MEPEIIABHBIX MPOIECCOB

2.2.77 |Teopus u TEXHONOIUA IPOU3BOJICTBA CTAIIU

2.2.8 | DnexTpoMeTanmIyprus cTaiu u GpeppocIiaBoB

2.2.9 |Kypcoas HaygHO-HCCIE0BAaTENbCKAsA paboTa (4acTs 3)

2.2.10 |IloxroroBka K MpoIeAype 3aIIUTHI U 3aIUTa BBITYCKHON KBATH()HUKAINOHHOH pabOTHI

2.2.11 |PaznuBKa ¥ KpUCTAJUIU3ALMS CTAITH

2.2.12 | Teopust 1 TEXHOJIOTHS PA3IUBKU CTAIH

3. PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSAMH

IK-2: Cnioco6eH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAIOB, OCYLHIECTBIATH KOHTPOJIb HX
BBHINOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTYyKIINH

3HaTh:

[IK-2-31 BnusiHue TeXHOIOTHYEeCKUX MapaMeTPOB IUIABKU U KOHCTPYKTHUBHBIX OCOOCHHOCTEH MIIaBUIIBHOIO 000pYI0BaHUS Ha
TEXHUKO-9KOHOMHUECKHE IT0KA3aTeNIl IPOU3BO/ICTBA

IIK-6: Cnioco6eH 0600CHOBAaHHO BHIOMPATH M UCMOJIb30BATh HOBBIE IU(POBBIE TEXHOJIOTHH [IJIs1 OBbIIIEHUS
3($eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALIOB

3HaTh:

ITK-6-31 Bo3moxxHOCTH IA(POBBIX TEXHOJIOTHI M CIIOCOOBI HX MPUMEHEHUS IS aHa3a 3G (QEeKTHBHOCTH IPOIIECCOB
MPOU3BOICTBA YyTyHA

IIK-5: Cnioco6eH onpenessiTb TEXHUKO-3KOHOMUYECKHE MOKA3ATeIH MPOLEeccoB MOJy4eHHs YePHbIX MeTaJJIOB, IPOBOIUTH
aHaJu3 3G (PEeKTHBHOCTH TEXHOJIOITHYECKHUX IIPOLECCOB IIPOM3BOACTBA YEPHBIX MEeTAJIOB H Pa3padaThIBaTh NPeI0KEeHUSsI
MO0 MX COBEPIIEHCTBOBAHUIO

3HaThb:

[IK-5-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX U (PU3UKO-XUMHUECKHX MPOIECCOB TPOU3BOJICTBA, COBPEMEHHBIE TEXHOIOTHH
MPOU3BOJICTBA UyTyHA TPeOyeMOoro KauecTBa

IK-1: CnocodeH OCYHIECTBJIATH TEXHOJOTHYE€CKHUE MPOLECCHI MO MOJYYEHUI0 YEPHBIX METALJI0OB, OHEHUBATH PUCKHA U
onpeaeJasaTb Mepsbl 110 o0ecne4eHnI0 HX 0e30MaACHOCTH

3HaTh:

[IK-1-31 YcTpoiicTBo, IPUHIMIT JSHCTBHS U MPaBHUIA KCILTyaTallud TEXHOJIOTHIECKOT0 000pyIOBaHHUS JUIS BBIIIIABKY H KOBIIEBOI
00paboTKu cTanu

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-DKOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHsI YePHBIX MeTAJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

[IK-5-Y1 PaccuutheiBaTh 1 AHAJIM3UPOBATbh XUMHUUYCCKHUE U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC MIPOLECChI, CBA3AaHHBIC C IIPON3BOACTBOM YyTyHa

IIK-2: CniocoGen pa3padaTbiBaTh TEXHOJIOIHYeCKHe MPOLECChI N0Ty4eHHs YePHbIX MeTAJJIOB, OCYIIeCTBJIATE KOHTPOJIb HX
BBINOJIHEHHUS U pa3paldaThIBAaTh PeKOMeHAIMH 110 NPeAYNpPe:KAeHHIO U YCTPAHeHHI0 Ae(eKTHOCTH NPOAYKIUU




YMmerb:

[IK-2-¥'1 Pa3pabaTsIBaTh TEXHOIOTHYECKUE MPOLECCHI IIPOM3BOICTBA B COBPEMEHHBIX ITAaBMIIBHBIX arperarax

ITK-6: Cioco6eH 060CHOBAHHO BHIOHPATH W MCIIOJIH30BATh HOBbIE HU(POBbIE TEXHOJIOTHH /IJIsI HOBBIIIEHUS
3¢ eKTHBHOCTH MPOLECCOB MOJIYIeHHS YePHBIX METAJJIOB

YMmerb:

[IK-6-Y'1 Ananu3upoBaTh TEXHOIOTMYECKHE MPOIIECCHI TPOU3BOJCTBA UyT'yHa B COBPEMEHHBIX ITaBUIIBHBIX arperarax
CTaTHUCTUYECKUMH METONAMHU

IIK-1: Cioco6eH ocyliecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OIIEHHBATH PHCKH H
onpeneqAaTh Mepbl M0 00ecrnevyeHn 0 UX 0e30MacCHOCTH

YMmerhb:

ITK-1-Y1 OcyuiecTBIsTh TEXHOJIOTHYESCKUI MTPOLIECC TIPOU3BOICTRA )KUAKOH CTAIH C y4ETOM 0COOCHHOCTEH 000pyIOBaHHS U
TpeOOBaHMIA K KAYeCTBY TPOTYKIIHU

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIOJIb30BATh HOBbIE UG POBBIE TEXHOJIOTHH /IJIS1 MOBbIIIEHUS
3($eKTHBHOCTH MPOLECCOB MOJTYyYeHUS YePHBIX METAJIOB

Baanernb:

ITK-6-B1 HaBpixkamu nprMeHeHHs TU(POBBIE TEXHOIOTHH JUTS TIOBBIMIECHUS (P (QEKTHBHOCTH MPOIIECCOB IIPOM3BOJICTBA YyT'yHA

ITIK-1: Cnioco0eH ocyliecTB/IATh TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIy4eHUI0 YePHBIX METALI0B, OLCHHBATh PHCKHU H
omnpesieATh Mephl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera MAXTHI, MATEPHAITBEHOTO U TEIJIOBOTO OATaHCOB CTAJEIUIABHIBHBIX MPOIECCOB

IK-2: Cnocoben pa3p262TblBaTb TEXHOJOTHYE€CKUE MPOLUECCHI MOJYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIAATH KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aT]:IBaTb PEKOMEHAAINHU 10 NPEAYNPEKICHUI0O U YCTPAHECHUIO Heq)eKTHOCTl/I NPOAYKIIUH

Baagern:

[IK-2-B1 Metoaukoii ompeieeHns: ONTUMAIbHBIX TEXHOJIOTMYECKHUX apaMeTPOB BHIIIIABKY YyT'yHAa B COBPEMEHHBIX IJIaBUIIBHBIX
arperarax

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHs] YePHBIX MeTAJI0B, IPOBOINTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 MeTtomamu BEIOOpa panloHaIBHBIX CIIOCOOOB IIPOM3BOICTBA YyTyHa C YUSTOM PEIICHHUS 3a1a4 SYHepro- U
pecypcocOepexeHHs, 1 OXpaHbl OKPY>KaromIe cpemb

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHMKATOPbI H 3L sieMble
KOMIeTeHIUI pecypcsl padoTsI
Paznea 1. Poab npoueccos
IKCTPAKIUH YEPHBIX
MeTAJJIOB B COBpPeMeHHOi
MeTaJJIypruu
1.1 1.1 PecypcHas 6a3a uepHoi 3 1 ITK-5-31 TIK-1- JI1.1
MeTatypruu. YepHoie 31 IIK-2-31 JI1.2J12.1J13.
MeTauibl. OCHOBHBIE TIK-6-31 2
HaIpaBJIEHUS SKCTPAKIINH 213233

4YepHbIX MeTaisioB. Pecypco-
9KOJIOTHYECKHE TPOTHO3BI
Pa3BUTHS YEPHOH
METaJLTypIrHH.

1.2 CxeMbl COBPEMEHHBIX
MPOLIECCOB IKCTPAKIIMI
YEPHBIX METaJUIOB.
IMToxroToBka *xene30pyaHOTO
ceIpbs. [lpobieHue,
U3MeEJNIbUCHHUE, IPOXOYCHHUE
Marepuano. OborameHue
JKETIE30PYIHOTO CHIPBSL.
/Jlex/




1.2 W3zyuenue Tem: 10 [ IIK-5-31 TIK-5- J1.1
Pecypco-3konornueckue V1 IIK-5-B1 JI1.2J12.1J13.
MIPOTHO3BI PA3BUTHS YEPHOU [K-1-31 IIK-1- 2
METaJLULypIruu. V1IIK-1-Bl 013233
Oo6orarieHue xeae30pyIHOro T1IK-2-31 I1K-2-

CBIPbsI (0OCOOCHHOCTH VY1 IIK-2-B1
MarHUTHOTO OOOTaIleHHS TIK-6-31 I1IK-6-
pyn). V1 IIK-6-B1
/Cp/

Paznen 2. Teoperuueckue

OCHOBBI OKYCKOBaHMSI

MPHUPOJAHOTO U

TeXHOT€HHOI'0 ChIPbSI

2.1 2.1 TpeboBanus K 1 [TK-5-31 IIK-1- | JI1.1J12.1JI3.
OKYCKOBaHHOMY NPOAYKTY. 31 [IK-2-31 2
OCHOBBI (OPMHUPOBAHHUS TIK-6-31 2132233
OKYCKOBAHHOT'O CHIPBSI.

OKHUCIUTENBHO-
BOCCTAaHOBHUTEJbHEIC
rpouecchl. XMMUUECKHE
peakiy B TBEpAOH (ase.
2.2 OCHOBBI CIIEKaHUS
JTUCTIEPCHBIX MaTEPUAJIOB.
Teepoodasnoe u
KHUIKO(pa3HOE CIICKaHNUE.
OCHOBBI TEOpUU CIOEBBIX
MIPOLIECCOB.

2.3 T'opeHue ToIIMBa.
PacnnaBnenue muxTel 1
KpHUCTaJUTU3aIHsI pacIliaBa.
/JTex/

2.2 Pacuet mokasarenei 1 [1K-5-31 TIK-5- | JI1.1J12.1J13. P5,P6,P
obararieHus )Kele3HbIX V1 IIK-1-31 1J13.2 7
pyxa /Tlp/ [K-1-Y1 IIK-2 2132233

-31 [IK-2-V1
I1K-6-31 IIK-6-
Y1

2.3 Uzyuenne Tem: 10 | [IK-5-31 IIK-5- | JI1.1J12.1J13. P1
OcHOBBI (HOPMHUPOBAHUS V1IIK-5-B1 2
OKYCKOBaHHOTO ChIPbS. ITK-1-31 TIK-1- 213233
OKHCITUTENBHO- V1IIK-1-B1
BOCCTAHOBUTEJIbHBIC TK-2-31 TIK-2-
nporecchl. XUMHYECKHUE V1IIK-2-Bl
peaKImy B TBEpIOH (a3se. [TK-6-31 TIK-6-

PacnnaBnenue muxtsl 1 V1 IIK-6-B1

KpUCTAJUIM3aLMs paciuiaBa.

/Cp/

Paznen 3. Texnonorus u
000py10BaHueE NPOLECCOB
arjioMepauuu
JKeJIe30PYIHOTO CHIPbS




3.1 Texnomnorus u 06opynoBaHue 1 MK-5-31 TIK-1- | JI1.1J12.1J13.
MPOLIECCOB arjioMepalfu 31 [IK-2-31 2
KEJIE30PYAHOTO ChIPhS I1K-6-31 010233
3.1 Cxema mporecca
aryiomepanui. XuMU4eCKUi
COCTaB M (U3MIECKUE
CBOMCTBA IINXTHI U €€
MOATOTOBKA.

3.2 TexHonorus nporecca
MOTy4YeHUS arjioMepara.
Kontpons u ynpasneHue
npoueccoM. TexHuko-
9KOHOMHUYECKHUE NOKa3aTeIN
TIPON3BOJICTBA.

3.3 ®opmupoBaHue
arjiomeparta u ero
METaITyprHIecKhe CBOMCTBA.
YrpaBneHue KauecTBOM
arsiomepara. [loBenenue
IIPUMECHBIX

areMeHTOB. /JIex/

32 Arnomeparus 1 MK-5-Y1 IIK-5 | JI1.1J12.1J13. P1

JKENEe30pYAHOro ChIpbs /J1ab/ -B1 IIK-1-Y1 2
[IK-1-B1 TIK-2 212233
-Y1 [IK-2-B1
IK-6-Y1 IIK-6
-B1
33 MarepuanbHbIi U TETIOBOM 1 IMK-5-31 IIK-5- | JI1.1J12.1JI3.
Oananc arnomnporecca /TIp/ V1 IK-1-31 1J13.2
[K-1-Y1 IIK-2 0132 33
-31 [IK-2-V1
I1K-6-31 IIK-6-
V1

34 W3y4enne tem: 10 [ IIK-5-31 IIK-5- | JI1.1J12.1J13.
Kontpons u ynpasienue V1IIK-5-Bl 2
nporieccoM. TexHHUKo- ITK-1-31 TIK-1- 213233
9KOHOMHUYECKHE MTOKA3aTENN V1IIK-1-B1
IIPOM3BO/ICTBA. TIK-2-31 T1K-2-

VYrpaBieHue KaueCTBOM V1 IIK-2-B1
arnomeparta. [loBenenue I1K-6-31 IIK-6-
IIPUMECHBIX DJIEMEHTOB. V1IIK-6-Bl
KoncTtpykuus u

obopyaoBaHHe

arJIOMEepaIlOHHBIX IIEXO0B.

/Cp/

3.5 BeInonHeHre KOHTPOJIbHOI 10 [ IIK-5-31 TIK-5- | JI1.1J12.1J13. P5,P6.P
pabotsl Ha Temy: "Pacuer V1 IIK-5-B1 1J13.2 7
MaTEpPHaJIbHOIO U TEIJIOBOTO IK-1-31 IIK-1- 010233
Gamanca arnonporecca” /Cp/ V1IIK-1-B1

TIK-2-31 IIK-2-
V1IIK-2-Bl
[IK-6-31 IIK-6-
V1 IIK-6-B1

Paspgen 4. TexuoJsiorus u
000py10BaHUeE MPOLECCOB
NPOU3BOACTBA
JKeJ1e30PYAHBIX OKAThIIIeH




4.1 4.1 Cxema mporiecca 1 T1K-5-31 TIK-1- | JI1.1J12.1JI3.
MIPOU3BOCTBA OKATBIIIEH. 31 [IK-2-31 2
DOpMUPOBaHUE CHIPBIX I1K-6-31 010233
TpaHy.

BricokoTemnepaTtypHoe
ynpouHenue. [loenenue
MIPUMECHBIX 3JIEMEHTOB.

4.2 TexHONOTHYECKHE
PEKUMBI IPOU3BOJICTBA
okarslmeil. @opmupoBaHue
OKATHIIIEH U YIIPpaBICHUE UX
KauecTBOM. TexXHHUKO-
9KOHOMHUYECKHUE NOKa3aTeIN
IIPOM3BOACTBA OKATHILICH.
4.3 KoHCTpyKIIUH U
000pyIOBaHUE MPEAPUATHI
IO TIPOU3BOJICTBY OKATHIIICH.
/JTex/

4.2 TexHomorus Npon3BOICTBA 1 [K-5-Y1 IIK-5 | JI1.1J12.1J13. P1,P2

okarsbliei /J1a6/ -B1 TIK-1-V1 2
IK-1-B1 TIK-2 2139233
-Y1 [IK-2-B1
[IK-6-VY1 IIK-6
-Bl

43 MarepuanbHbIi U TETJIOBOH 1 [1K-5-31 TIK-5- | JI1.1J12.1J13. P5,P6,P
OasaHc MPOM3BOICTBA V1 IK-1-31 1J13.2 7
METAJULyprU4eCKUX MK-1-Y1 IIK-2 013233
okarsbimeit /TTp/ -31 IIK-2-V1

[TK-6-31 TIK-6-
V1

4.4 Nzyuenue Tem: 10 TIK-5-31 TIK-5- | JI1.1J12.1J13.
dopmMupoBaHUE OKATHILICH U V1 IIK-5-B1 2
YIIpaBJIEHUE UX KaUECTBOM. ITK-1-31 TIK-1- 2102233
TexHUKO-2KOHOMHUIECKHE V1IIK-1-B1
MOKa3aTeNny MPOU3BOICTBA TIK-2-31 TIK-2-

OKATBIIIEH. VY1 IIK-2-B1
Kouncrpykuuu un [TK-6-31 TIK-6-
000pyIOBaHHE IPEIPUSTHIA V1 IIK-6-B1
10 IPOU3BOJICTBY OKATHILIEH.

/Cp/

Pa3gen 5. Texnosorust u

00opy10BaHHe NMPOLECCOB

NMPOU3BOJCTBA

JKeJIe30PYAHbIX OPUKETOB

5.1 TexHonorus u 000pyAOBaHUE 1 [IK-5-31 IIK-1- | JI1.1J12.1J13.
MPOLIECCOB ITPOU3BOACTBA 31 TIK-2-31 2
JKENe30PYIHbIX TTIK-6-31 213233
opukeToB /Jlex/

5.2 Bpuxeruposanue pyn /J1a6/ 1 MK-5-Y1 TIK-5 | JI1.1J12.1J13. P3

-B1 TIK-1-V1 2
[K-1-B1 TIK-2 2132233
-Y1 [IK-2-B1
[K-6-VY1 TIK-6

-B1

53 MartepuranbHbli U TEII0BOU 1 TIK-5-31 TIK-5- | JI1.1J12.1J13. P6
GaJyiaHC TIPOIIECCOB V1 IIK-1-31 1J13.2
opukeruposanwst /TIp/ TIK-1-Y1 IIK-2 212233

-31 [IK-2-V1
TIK-6-31 IIK-6-

v1




54 W3zyuenue Tem: 10 [ IIK-5-31 TIK-5- | JI1.1J12.1J13.
TexHonorust u 000pya0BaHUE V1 IIK-5-B1 2
IIPOLIECCOB IIPOU3BOICTBA IK-1-31 IIK-1- 010233
JKENE30PYAHBIX V1IIK-1-Bl
6pukeros /Cp/ TIK-2-31 IIK-2-

V1IIK-2-Bl
[IK-6-31 IIK-6-
V1I1IK-6-B1
Pa3nen 6. Pecypco-
3K0JIOrHYeKHue
XapaKTepUCTHKH
NpoueccoB NOATOTOBKHU
ChIpbS

6.1 6.1 DxobOaTaHChl PA3TUIHBIX 1 [TK-5-31 IIK-1- | JI1.1J12.1JI3.
CXEM IOATOTOBKH CBIPbS. 31 IIK-2-31 2
CrpyKTypa, 23Hepro3arpar u [K-6-31 3132 33
OCHOBHBIE HAIIPABIICHUS
9HEProcOepeKeHHS.

6.2 MarepnanocOepexeHue 1
PELMKINHT MaTEpUAJIOB.
dopmupoOBaHUE BHIOPOCOB U
YTHIA3AIHS
MPOU3BOJICTBCHHBIX OTXO/OB.
/JTex/

6.2 Pecypco-3konornyexue 1 [TK-5-31 IIK-5- | JI1.1J12.1JI3. P7
XapaKTEPUCTUKHU IIPOLIECCOB VY1 IIK-1-31 1J13.2
MOATOTOBKH CBIPBs /IIp/ IIK-1-V1 IIK-2 010293

-31 I[IK-2-V1
I1K-6-31 IIK-6-
V1

6.3 6.1 Ctpykrypa, 3Hepro3arpar 10 TIK-5-31 TIK-5- | JI1.1J12.1J13.
Y OCHOBHbIE HAINpPaBJICHUs V1 IK-1-31 2
9HEProcOCPEIKEHHUS. IIK-1-Y1 TIK-2 213233
6.2 ®opmupoBanue -31 [IK-2-Y1
BBIOPOCOB W yTHITH3ALIUS TIK-6-31 TIK-6-
MPOM3BOACTBEHHBIX OTXOJIOB. Vi

/Cp/

Pasgen 7. TexHosorus
JOMEHHOM MJIABKH:
nmpouecchl HArpeBa H
BOCCTAHOBJICHUN
INUXTOBBIX MaTepHa.TIOB




7.1 7.1 Harpes u pa3znoxxeHue 1 MK-5-31 TIK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIUXTHI. 31 IIK-2-31 2
D HeKTUBHOCTH MPOTUTABKH [TK-6-31 213233
OKYCKOBaHHBIX MaTepHaJIOB.

7.2 TepMoaMHAMUKA
BOCCTaHOBJICHUSI XKeJle3a U3
OKCHJIOB M CJIO)KHBIX
COEIMHEHUI MOHOOKCHIOM
yraepoja u BOZOPOJIOM.

7.3 BoccraHoBiieHue
OKCHJIOB KeJe3a TBePAbIM
yriepoaoM. Peakus
ra3u(UKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAHOBJIEHUE B IOMEHHOU
neyu.

7.4 BoccraHoBIieHUE
KPEMHUS 1 MOTyIeHUE
JUTEHHBIX YYTYHOB U
dbeppocunuIysl.

7.5 BoccraHoBneHue
Maprasia 1 nojiy4eHue
MapraHiOBUCTBIX YYT'YHOB U
(dheppomapranma B JOMEHHON
eyu.

BoccTaHoBieHUs. /JIek/

7.2 MartepuanbHbIH U TETIOBOM 1 TIK-5-31 TIK-5- | JI1.1J12.1J13. P7
OayaHc JOMEHHOU V1 IK-1-31 2
rutaBku /TIp/ [K-1-Y1 TIK-2 2132233

-31 [IK-2-V1
I1K-6-31 IIK-6-
Y1

7.3 Nzyuenne Tem: 10 | [IK-5-31 IIK-5- | JI1.1J12.1J13.
Boccranosnenue docdopa, V1IIK-5-B1 2
THUTaHA,PEIKUX U PACCESTHHBIX IMK-1-31 TIK-1- 213233
3JIEMEHTOB B JIOMEHHOM TEeUH. V1IIK-1-Bl
IToBenenue NUHKA, IIEJIOYEH T1IK-2-31 T1K-2-

U TaJIOT€HOB B JJOMEHHOMI V1 IIK-2-B1
eyu. I1K-6-31 IIK-6-
BnusiHue pa3zButus Vi
MPOIIECCOB BOCCTAHOBIICHUS

Ha SHEepro3aTpaTsl B

JIOMEHHOM TeYH.

/Cp/

7.4 BrlnonHeHne KOHTPOJIbHON 10 TIK-5-31 TIK-5- | JI1.1J12.1J13.
pabotsl Ha Temy: "Pacuer V1IIK-5-Bl 2
MaTepHaJIbHOIO U TEIJIOBOTO IK-1-31 IIK-1- 012233
GamaHca JOMEHHOH V1T1IK-1-B1
wtaBku" /Cp/ TIK-2-31 IIK-2-

V1IIK-2-Bl
[TK-6-31 IIK-6-
V1 IIK-6-Bl

Pa3gen 8. ®opmupoBanue
YyryHa W OLI1aKa




8.1

8.1 HayrnepoxuBanue
xKesesa u (POPMUpPOBAHKE
yyryHa. KauectBo uyryHa.
dopmMupoBaHHE HJIAKA.
[IepBuunsle,
IIPOMEXYTOUYHbBIE U KOHEUHBIE
[UIAKH.

8.2 CpoiicTBa IILTaKOB.
BnusiHue 1u1akoBoro pexxuma
Ha TIOKa3aTelld JOMEHHON
TUTaBKH U KaU€CTBO UyTYHA.
Yrunuzanus 1akos.

8.3 TloBeneHue cepsl B
JIOMEHHOM TeYH.
TepMoanHaMHKa U KHHETHUKA
necynbpypanuy 4yryHa.
VYnpasneHue rnoseeHueM
cepbl B JIOMEHHOM MeYH.
/Jlex/

[K-5-31 TIK-1-
31 IIK-2-31
I1K-6-31

JI1.1J12.1J13.
2
0152 53

8.2

Uzyuenue tem:

BrenomenHast o0paboTka
4YyryHa. ¥ 1aJeHUE Cephl,
tdhochopa, kpemHus U ap.
3JIEMEHTOB IIPY BHEJJOMCHHOM
00paboTKe YyTyHa.

/Cp/

10

[IK-5-31 IIK-5-
V¥1IIK-5-Bl
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.
2
01 52 53

Paznen 9. 'openne
TOIJINBA, TENJI0O00OMEH B
cJ10€e, IBHIKEHHE
MAaTepHAaJoOB U ra3oB B
JOMEHHOM me4n

9.1

9.1 T'openue ToIUINBA B FOpPHE
neur. OKHUCITUTENbHAS 30HA.
CocTaB IEYHOTro ra3a B TOpHE
W €r0 U3MEHEHHE T10 BBICOTE
neun. Teopernyeckas
TeMIeparypa TOpeHUs U
METOJbI €€ KOHTPOJIS U
pacderTsl.

9.2 TeriooOMeH B JOMEHHOH
neun. [ToHATHE «BOASHBIX
9KBHBAJICHTOB)» U METOJIBI
pacdera TeMIepaTypHBIX
npodmuiei neuu. O6mue u
30HAJBHBIC TCIUIOBHIC
OaJlaHChl ¥ METOJIBI UX
pacuera.

9.3 JIBmxeHre MaTepuaioB U
ra30B B IIaXTHBIX [IEYaXx.
3aKOHOMEPHOCTH JBMXKEHUS
ra30B B CJI0€ KyCKOBBIX
MaTepuaoB.

9.4 PacnipenenieHue MUXTHI B
MY U yTpaBIICHHE
JIBIDKCHUEM ra30BOr0 MOTOKA.
IToBBIIICHHOE TABJICHUE
ra3oB B pabodemM
MIPOCTpaHCTBE. J[BrxkeHue
pacIuiaBoB.

/JTex/

I1K-5-31 IIK-1-
31 IIK-2-31
[1K-6-31

JI1.1J12.1J13.
2
013233




9.2

Nzyuenue Tem:

l'openue TonnuBa B ropHe
neun. OKUCIUTENbHAs 30Ha.
CocTaB ne4HOrO ra3a B TOpHE
U ero U3MEeHEHHeE TI0 BBICOTE
neyu. TeopeTnueckas
TeMIeparypa TOpeHHs U
METOBI €€ KOHTPOJIS U
pacuersl.

TemnooOMeH B TOMEHHOM
nieun. [ToHsATHE «BOASHBIX
HKBUBAJICHTOB)» M METO/bI
pacuera TeMIepaTypHbIX
npoduei nean. O0mue u
30HaJIbHBIE TETJIOBBIC
GasaHChl 1 METOJIBI UX
pacuera.

9.3 JIBu:xeHMUEe MaTEpUaoB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBYIKEHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOT'O MTOTOKA.
IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
MpOCTpaHCTBE. J[BrxKeHne
pacIiaBoB.

/Cp/

[K-5-31 TIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl
[K-2-31 TIK-2-
V1IIK-2-B1
TIK-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.
2
0152 53

Paznen 10.
Pecypcocoepexenue,
JKOJIOTHA ¥ TEXHUKO-
IKOHOMHYECKHE
noKa3aTeJHu JOMEeHHOI
IJIaBKH

10.1

10.1 DHeproeMkocTs 1
MaTepHaloeMKOCTh
JIOMEHHOT'0 TIPOM3BOICTBA.
10.2 OcHOBHBIE HanpaBlIeHUS
SHEProcOepeKEHHUS.

10.3 BayBanue
YTIIEPOCONSPIKAIIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOM ITEUH.
/JTex/

TIK-5-31 IIK-1-
31 IIK-2-31
ITK-6-31

JI1.1J12.1J13.
2
013253

10.2

N3zyuenue tem:

D¢ dexTuBHOCTH
nepepaboTKU TEXHOTEHHBIX U
OBITOBBIX OTXOJIOB, B TOM
YHCIIC U TOKCUYHEIX, B
JOMEHHOH IEYH.
TeXHHKO-3KOHOMHUYECKHE
IMOKa3aTeIu JOMCHHOM
IUIaBKH.

/Cp/

TIK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 TIK-1-
V1IIK-1-Bl
[K-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-
V1IIK-6-Bl

JI1.1J12.1J13.
2
0152 53

Paznen 11. KoncTpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 11.1 YerpoiicTBO JOMEHHBIX 1 T1K-5-31 TIK-1- | JI1.1J12.1JI3.
nieveid. JInTeiHbli ABOD. 31 I1K-2-31 2
Pynuelit nBop. I1K-6-31 010233
11.2 [Mopaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTenei.
11.3 Ouncrka TOMEHHOTO
raza. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MaIlHBI.
/JTex/
11.2 N3yyeHue komnexun 1 TIK-5-Y1 IIK-5 | JI1.1J12.1J13. P4,P3,P
00pas1oB CHIPhIX MaTEPUAIOB -B1 IIK-1-V1 2 2,P1
U IPOJYKTOB JOMEHHOM [IK-1-B1 TIK-2 012293
rutaBku /J1a6/ -V1IIK-2-B1
[IK-6-VY1 IIK-6
-Bl
11.3 | 3yuenwue Tem: 9 [TK-5-31 IIK-5- | JI1.1J12.1JI3.
Opranuzanus JOMEHHOU V1 IIK-5-B1 2
IJ1aBKU. MaremaTuieckoe TK-1-31 IIK-1- 2132233
OIMKCaHUE JJOMEHHOI'O V1 IIK-1-B1
Mporecca U KOMIbIOTEPHOE [MK-2-31 TIK-2-
YIIPABIEHHUE MIPOLECCOM. V1IIK-2-Bl
/Cp/ TIK-6-31 IIK-6-
V1 IIK-6-Bl
11.4 |Pacuer npoduis noMeHHON 2 IK-5-31 IIK-5- | JI1.1J12.1J13. P7
nieun /TIp/ V1 IK-1-31 2
[K-1-Y1 IIK-2 212233
-31 [IK-2-V1
[TK-6-31 TIK-6-
Vi
11.5 | BrinoaHeHue KypcoBoi 15 TIK-5-31 IIK-5- | JI1.1J12.1J13. P1,P2,P
pa6otsr /Cp/ VY1 IIK-5-B1 2 3,P4,P6,
MK-1-31 TIK-1- | 3132233 P5,P7
V1IIK-1-B1
[IK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 12. TexHoJiorus u
odopy1oBaHue
BHEIOMEHHOTO0 MOJIy4eHUsl
YyryHa W ’kejie3a
12.1 7.1 Harpes u pa3znoxxeHue 1 TIK-5-31 TIK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 IIK-2-31 2
D HeKTUBHOCTH MPOTLTABKH [TK-6-31 212233

OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepmoguHamMuKa
BOCCTaHOBJIEHMS JKeJIE3a U3
OKCHJIOB M CIIO’KHBIX
COEIMHEHNN MOHOOKCHIOM
YIIIepo/a U BOJOPOJIOM.

7.3 BoccraHoBicHUE
OKCHJIOB KeJe3a TBEPAbIM
yraepoaoM. Peakiust
ra3u(uKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAaHOBJICHHUE B JJOMCHHON
TEYH.

7.4 BoccTaHOBJICHUE
KPEMHHUS 1 MTOTyIeHUE
JIUTEHHBIX YYTYHOB U
heppocuuIyst.

/J1ex/




12.2  |H3yueHue Tem: 3 10 [ IIK-5-31 TIK-5- J1.1
IMupodopHoCcTh V1IIK-5-B1 | JI1.2J12.1J13.
CBEXEBOCCTAHOBIICHHOT O ITK-1-31 TIK-1- 2
JKeTie3a U METOJIBI ee V1IIK-1-B1 D152 33
nofasneHus. CBapuBaeMoCTh T1IK-2-31 I1K-2-
DK00aIaHChI IPOIIECCOB VY1 IIK-2-B1
METAJUTYpPIHH JKele3a. TIK-6-31 TIK-6-
AHanu3 YHEPreTHYECKUX V1 IIK-6-B1
MaTepHUabHBIX 3aTpPaT.
BBIOPOCHI B OKPYIKAIOIIYIO
cpeny.
/Cp/
12.3 IToaroroBka K 3amure 3 15 T1K-5-31 IIK-5- | JI1.1J12.1J13.
KypcoBoii pabotsr /Cp/ VY1 IIK-5-B1 1J13.2
TIK-1-31 TIK-1- 2105233
V1IIK-1-B1
[TK-2-31 TIK-2-
V1 TIIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-B1
12.4 | 3ammra KypcoBoi 3 4 [TK-5-31 IIK-5- | JI1.1J12.1JI3. KM1
paboter /KP/ V1 IIK-1-31 1J13.2
IK-1-V1 TIK-2 2195233
-31 [IK-2-V1
[TK-6-31 TIK-6-
Vi
12.5 |IloaroroBka k 3x3ameny /Cp/ 3 20 TIK-5-31 IIK-5- J.1
V1 IIK-5-B1 JI1.2J12.1J13.
ITK-1-31 TIK-1- 2
V1TIIK-1-B1 2105233
TIK-2-31 TIK-2-
V1 IIK-2-B1
ITK-6-31 T1K-6-
V1 IIK-6-B1
12.6 | Dx3amMeH MO AUCIHIIIHHE 3 5 TIK-5-31 TIK-5- J1.1 P1,P2,P
"Teopust U TEXHOJIOTHSI V1 IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHUS CBIPbS U ITK-1-31 TIK-1- 1JI3.2 P6,P7
JIOMEHHOTO V1TIIK-1-B1 2105233
npousBoacTBa" /Ik3aMeH/ T1IK-2-31 T1K-2-
V1 IIK-2-B1
ITK-6-31 ITK-6-
V1 IIK-6-B1
5. ®OHJ OIEHOYHbBIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH U T.I), BOMPOCHI I
CaMOCTOSITeILHOI MOATOTOBKH
Kong KonTponsaoe rf:ff::gdme B
KM MepOTpHATHE bl pBI OTIPOCHI JIJISI TOJITOTOBKHU

KOMIIETEHIIUN




KM1

KontponbHas
pabora

TIK-2-31;1TK-2-
V1;IIK-1-31;[1K-1-
V1;1IK-5-31;TTK-5-
Y 1;1IK-6-31;TTK-6-
Vi1

1. O6mast cxema JOMEHHOTO ITPOU3BOJICTBA.

2. Xenesnsle pyn 1 Maprauenble pybl. OCHOBHBIE MECTOPOXKICHUS
KEJe3HBIX MapTaHIEBHIX PYI.

3. Apobnenue xene3Hbix pyd. CriocoObl U CXeMbl JpOOIeHHsL.

4. KoHCTPYKLIMHU OCHOBHBIX THIIOB APOOHIIOK U TIapaMeTphbl UX paboTHL.
5. M3menpuenne MatepuanoB. Cxema paOOTHI IIAPOBOI METBHUIIBL.
6. 'poxouenue u knaccupukanms. CoupantbHbINA KITaCCUPUKATOP.

7. OboraieHue KeIe3HbIX Py

8. O0XHT ITUXTOBBIX MAaTEPUATIOB.

9. YcpenHeHre MUXTOBBIX MaTEPUaIOB.

10. ArsoMepanust IUXTHI K CIIEKaHUIO.

11. IIporecc criekanus arioMepaTa Ha arjiojieHTe.

12. TIpon3BOCTBO METAITYPrHUECKUX OKATHIIIEH.

13. BpukerupoBaHue.

14. TIponecc kokcoBanus. KauectBo Kokca. 3aMeHUTENN
METaJUTyprHYeCKOro KOKca.

15. JIBmkeHHe MMXTOBBIX MaTEPHAJIOB B JOMEHHOH IIeUH.

16. Ilopsimok 3arpy3Ku MaTepuagoB B JOMEHHYIO 11€Yb.

KM2

DK3aMeH

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-1-
31:T1K-1-V 1;[IK-1-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-V 1;[TK-6-
BI

1. Xene3Hbie pyIbpl: OCHOBHBIE HX MUHEPAIbI, XapaKTEPUCTUKH,
MECTOPOXKACHUSI.

2. JIpobnenne, rpoOXoUYeHUE, U3MENbUCHUE KIIacCHUKAIIHSL.

3. OboraieHue KeNe3HbIX py/I: KIacCu(PHUKANKs crioco00B, TTOKa3aTeNN
o0orareHus, MarHuTHas cenaparus.

4. O0XHT MIUXTOBBIX MaTEPUAJIOB, Pa3I0KEHNE KapOOHATHBIX
COCTUHEHHH.

5. Arnomepanus >KeNe3HbIX pya.

6. ITpon3BOACTBO METATYPIUIECKUX OKATHIILIEH.

7. IIpOM3BOICTBO METATYPIrHYESCKOTO KOKCA.

8. KauecTBO KOKCa: OCHOBHBIE [IOKA3ATEINH.

9. Obm1as cxema JOMEHHOTO IPOU3BOICTBA.

10. 3arpy3ouHble yCTpOHCTBa JOMEHHBIX eueil. Pacnipenenenue
IIMXTOBBIX MaTEPUAIIOB Ha KOJIONTHHKE.

11. I'a30BbIif HOTOK TOMEHHOM 1e4H.

12. ®u3uKO — XMMUYECKHUE OCHOBBI BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
13. MexaHU3M ¥ KHHETHKA BOCCTAaHOBJICHHUS OKCHJIOB JKeJe3a ra3zaMu.
14. BoccTaHOBIIEHHE OKCHIOB JKeJIe3a OKCHUIOM YTJIepoJia M BOAOPOIOM.
15. BoccraHOBIIEHHE OKCUOB JKEJIe3a YIJIEpOAOM CpaBHEHHE MPSIMOTO
1 HENPSMOTO BUJIOB BOCCTAHOBJICHHUS.

16. BoccraHoBIIeHNE U3 OKCHIOB KPEMHHUS, MaprasIia, ¢pocdopa,
XpoMa, TUTaHa, BaHAUS U APYTHX DJIEMEHTOB.

17. HayrnepoxuBaHue xene3a 1 00pa3oBaHue YyTyHa.

18. lecynmbdyparys 4yryHa B IIPOIEcCce TOMEHHOM TUTaBKH, BHEIICUHEIC
CTIOCOOB! IecyNIb(ypaIiy YyTyHa.

19. Okucnenue COCTaBHBIX YacTel UyTyHa U UX MOBTOPHOE
BOCCTaHOBJICHHE.

20. MeToabl HHTEHCU(UKAIMH JOMEHHOTO TPOIecca: HarpeB Iy Ths,
YBIIQXXHEHUE Ty Thsl.

21. Mertoapl MHTEHCU(UKALMK JOMEHHOTO TIpoliecca: o0oraiieHue
JTyThsl KHCJIOPOJIOM, MOBBIIICHUE TABJICHHUSI.

22. IIpoayKThl JOMEHHOU ILJIaBKU.

5.2. Ilepevyennb padoT, BbINOJIHsAE

MbIX 110 AucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hasparue IIpoBepsiemble
paors! - HHIMKATOPBL ConeprxaHue paboTbl
KOMITETEHIIHH
P1 Jlaboparo |IIK-2-V [;IIK-2- 1. OxapakTepusyiiTe mpoueccsl IpoOIeHUs U U3MENIbYCHUS, B UEM

pHast pabora Nel BL;IIK-1-Y1;ITIK-1- | cocTosT UX OTIHYHSI.
Jpobnernne u BL;IIK-5-Y I;IIK-5- | 2. Kak ximaccuuImpyoTcs pyIHbIe MaTepHaIbI IT0 TBEPIOCTH H, KaKHe
U3MEJIbYEHUE BL;IIK-6-Y I;IIK-6- | cymmecTByIOT THIOTE3bI APOOICHUS?
MaTepHasoB B1 3. [lepeuuncnure OCHOBHBIE CITOCOOBI IPOOIICHUS, TUITBI APOOUIIOK, UX

TPENMYIIEeCTBA M HEJOCTATKH.

4. Kakue cxeMsl ApoOIeHNS I N3METBUCHUS IPUMEHSIOTCS B YePHOM
MeTajuryprun?

5. IlepeuncanTe OCHOBHBIE THIIBI MEJIBHHUIL M JAHTE UX XapAKTEPUCTHUKY.
6. HazoBuTe cxembl pyJHOrO CAMOU3MENbUEHHS, CPABHUTE UX TEXHUKO-
SKOHOMHYECKUE MOKA3aTeNu.




P2 Jlab6opato |IIK-2-Y1;I1K-2- 1. ITepeuncnute OCHOBHBIE CIIOCOOBI 0OOTAIIEHHS KEJIe3HbIX U
pHast pabora Ne2 B1;IIK-1-Y1;ITIK-1- | MapraHueBbIx py/I.
OOoramenue B1;IIK-5-V1;IIK-5- |2. HazoBuTe OCHOBHEBIE IIOKA3aTEIN 000TaleHus, B YEM COCTOUT X
JKENE3HBIX Py BL;IIK-6-Y I;IIK-6- | ¢u3udaeckuii CMBICI.
MarHUTHOM B1 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTaIeHUS JKENE3HBIX PYA
cenapauueit MarHuTHOH cenapanuei.
4. Kaknm o6pa3om MOXXHO oboramars MAarHUTHON cenapanueit
HEMAarHUTHBIC U CITA0OMarHUTHBIE JKeJIe3HbIe Py Ibl?
5. Kakue npeumyliecTBa UMEET MOKpasi MarHUTHas Cernapanuy 1no
CpPaBHEHUIO C CyXOou?
6. KaknuMu TeXHOMOTHYECKIMH TTapaMeTPaMu MO>KHO KOHTPOJIUPOBATh
Y U3MEHSATH MOKa3aTel Iy mpolecca 00orameHns MarHuTHOM
cenapanuei?
P3 JlaboparopHast [MK-2-Y 1;T1K-2- 1. Maiite onpeneneHne TEPMUHY «arjioMeparys.
pabora Ne3 B1L;IIK-1-Y1;I1IK-1- | 2. Ha30BUTE OCHOBHBIE KOMIIOHEHTHI arjIOMEPAlMOHHOMN IINUXTHI U
Arnomepanus B1;IIK-5-Y I;IIK-5- | mepeuncaute 3Tanbl €€ HOATOTOBKH K CIIEKAHUIO.
KEJIe30PYAHOTO B1;ITK-6-Y I;IIK-6- | 3. Ha3zoBute GakTophl, BIUAIONIME HA CKOPOCTH CIIEKaHHs arjoMepara.
CBIpbsA B1 4. ITo xakuM prarHAM (HOPMHUPYIOTCS 30HBI KOHACHCAIIUN H
MepeyBIAKHEHHUS B MPOIIECCe CIIEKaHus arjaomepara’?
5. JlaiiTe XapakTepHUCTUKY OCHOBHBIX (DU3MKO-XHMMHUYECKHUX MPOLECCOB,
MIPOUCXOASIIIX TPU (POPMUPOBAHUH CTPYKTYPHI arjiomepara.
6. IToueMy HIDKHHI CIIOH ariioMepara Ioirygaercs 0ojee OIIaBIeHHbIM,
HECMOTPS Ha PaBHOMEPHOCTh paclpeesieHHs TOIUIMBA B arouuxTe?
P4 JlaGopartopHast [MK-2-Y 1;I1K-2- 1. MaiiTe onpeneneHye MOHATUIO Ta30IIPOHUIIAEMOCTh ArJIOIINXTHL.
pabota Ne4 B1;TIK-1-YI;IIK-1- | 2. Kakue ¢akTopbl B HAHOOJBINEH CTEIIEHH BIHSIOT Ha
lNazomponumnaemocts | B1;I1K-5-Y1;I1K-5- | razonpoHHIIaeMOCTh arioMUXThI?
arJIoMepaluoHHON B1;IIK-6-Y I;IIK-6- | 3. [louemy ¢ yBenn4yeHrneM BO3BpaTa B PyAHONW CMECH YMEHBIIAETCs
IIUXTHI B1 pacxoj u3BecTHsKA?
4. [ToueMy MPOU3BOUTEIHHOCTD arjIOMAITHHbI 3aBUCUT OT
Ta30MPOHUIIAEMOCTH IIUXTHI?
5. Kakas BIa)XxHOCTb arJIOIMXThl CYUTAETCS ONTUMAIbHOM?
P5 [TpakTuyeckas [MK-2-Y 1;I1K-1- 1. Ompenenenune arjaoMepanuu.
pabota Nel YI;IIK-2-31;11K-1- | 2. KoMIOHEHTBI arJoMepauoHHOMN MHUXTHI.
Pacuer 31;I1K-5-31;I1K-5- 3. Peakuuu mpoTeKarolue npH arjiocneKaHum.
MaTepHaIbHOTO U VI;IIK-6-31;I1K-6-  |4. CrocoObl MHTEHCH(UKAIIMH arJIonpoLecca.
TerIoBoro 6araHcop | VY1
arjomnpoliecca
P6 [IpakTuueckas IMK-2-31;I1K-2- 1. Ompenenenue npoiecca MPOU3BOJICTBA METAJULY PrUYECKIX
paborta No2 V1;IIK-1-31;I1IK-1- | okaThImei.
Pacuer V1;IIK-5-31;I1K-5- | 2. KOMIIOHEHTHI IMXTHI JJI OKATHIIICH.
MaTepHAILHOTO U VL;IIK-6-31;I1K-6- | 3. Peakuuu npoTekarolue pyu CIIEKaHUU OKaThIIIEH.
TerioBoro 6amancos | V1 4. Tloka3zarenu KauecTBa OKATHIIIEH.
MIPOM3BOACTBA
OKAaTbIIIEH.
P7 IIpaktnue |I1K-2-31;I1K-2- 1. OCHOBHBIE MUHEPAJIBI KEJE3HBIX PY.
ckast pabota Ne3 V1;IIK-1-31;IIK-1- 2. CpaBHeHHe MpoLeccoB NIPSMOTo U HENPSIMOI'O BOCCTAHOBJICHHUS.
Pacuer VI;IIK-5-31;I1K-5- | 3. IloBeneHue cepbl B JOMEHHOMU TJIABKH.
MaTepHaILHOTO U Y1;IIK-6-31;ITK-6- | 4. Pa3noxxenue KapOOHATHBIX COCTMHECHHIMA.
TerIoBoro 6araHcos | VY1 5. IIpomecch! mTakooOpa3oBaHMs B JOMEHHOM ITaBKH.
JIOMEHHOM IIJIaBKU. 6. CriocoObl MHTEHCH(PUKALIUY TOMEHHOM TUIaBKU.
P8 Kypcosas pabota Tema: Pacuer MaTepHaabHOTO 1 TEMJIOBOTO 0aNaHCOB TOMEHHOI IIaBKH

(1o BapuaHTy 3a1aHUN)

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJIeToB, TECTOB U T.I1.)

OK3aMeH, KOTOPHIit MOXKET MIPOBOIUTCS B yCTHOH (hopMe 1o Omreram, BKIIOYAOIINM TeOPETHIECKHE BOIPOCH! U 33/1a4H,
OXBaTHIBAIOIIKE BCE pa3aenbl Y I, Win B TECTOBOM (opMe 1Mo TeCTOBBIM 3a1aHusIM B cpene LMS Moodle
Hwmxe npencrasneH odpaser 5K3aMEHAMOHHOTO OHIIeTa.

MuHHCTEpCTBO HayKH U BBICIIEro oopa3zoBanus Poccuiickoit @eneparmn

(enepanbHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHUE BICIIETO 00pa30BaHHUs
«HanuonanbHbI# HccaenoBaTenbcKuil TexHonornuaeckuii yausepcutrer «MUCHUCy»
HOBOTPOMILIKUI ®UTTAAIT

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 0
Jucrmmmaa: «MeTposorus, CTaHAapTH3anNs, CepTHHUKALIIDY

Hamnpasnenue noarorosku 6akanaspos: 15.03.02 «TexHOMOrH4IecKue MalIMHBI U 000pYIOBAHUE)
®dopma 00yueHUs: 3a04HAsL




®dopma npoBeIeHNS SK3aMEHa: yCTHas

1 Bonpoc. M3amepenne naBleHus] TEH30METPUUECKHMMU MaHOMETPaMU.

2 Bompoc. [ToHsATHE Y TeMIlepaTypsl TeMIIEpaTypHBIX IIKanax. F3MepeHne TeMneparypsl TepMO-3JIeKTPHISCKIMHI TePMOMETPaMHt 1
TEPMOMETPAaMH CONPOTHBIICHHUS.

3 Bompoc. M3amepeHne pacxoia TaxOMETPHUECKUM METOIOM.

3anaua. B pe3ysnbrare NpoBEIEHHBIX H3MEPEHHI 0Ka3aJI0Ch, YTO HauboIIee BEPOATHOE COAEP KaHUE KHCIOPO/ia B Fa30BOH CMECH
co—crasisieT 11,75%. JloBepuTenbHbII HHTEPBAI IOTPEUTHOCTH U3MEPEHUS OIIPEAEIsUICS ISl JOBEpUTENbHOH BepossTHOCcTH 0,683
u coctaBuia +0,5% O2.

Omnpenenure rpaHulbl JOBEPUTENBLHOTO HHTEPBAIa P JOBEPUTENbHON BeposiTHOCTH 0,95, eclu U3BECTHO, UTO 3aKOH
pacnpezene HuUsl OTPEIIHOCTEH HOpMaIbHBIH.

CocTaBWiI: JOLEHT
3aB. kadpenpoit MTuO

Obpasern Tecra:

. B yem npenmy1iecTBo 0(IIIOCOBAaHHOTO arjiomMepara rnepez 00bIYHbIM?
. boree BBICOKAst IPOYHOCTE;

. MEHBIIMH PacXol KOKCa B JOMEHHOM IIJIaBKeE;

. 00pasytoTcst 6osee KUAKHE IIITaKH;

. BBIIIIE TEMIIEPATypa B 30HAX FOPEHMS.
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. K uemy mpuBoanT HayrinepokuBaHUE MeTalla B JOMEHHOMN MIaBKU?
. CHIDKEHHMIO TEMIIEPATyphl IUIABJICHHUS U SHEPro3aTpar;

. YBEIIMUYEHHUIO CTENIEHH IIPSMOr0 BOCCTAHOBIIEHUS;

. IOBBIIIEHUIO TEMIIEPATYPBI B FTOPHE;

. YBEIMYCHHUIO BBIXO/1A IIIJIaKa.

AW~

. B uem 3akirouaercss 0cOOCHHOCTH IOMEHHOTO Tporiecca?

. ICTIOJIB3YCTCA MPUHIUIT TPOTUBOTOKA IMPU ABUKCHUU ITUXTOBBIX MAaTEPHaAIOB U Ira30B;
. BOCCTAHOBJICHUE OKCHJIOB TIPOMCXO/IUT TOJBKO 33 CUET YIIeposa KOKCa;

. BOCCTAHOBJICHUEC OKCHI0OB MMPOUCXOAUT B )KUAKOM IIJIAKE]

. (hopMupOBaHHKE NIJIAKA M IyTyHA IPOUCXOIHUT B TOPHE.

W= W

. UeM siBiIsieTCS Ta30BbIN ITOTOK B JOMEHHOM T1aBKe?

. paboYHM TENIOM M HHAMKATOPOM TIpoliecca;

. cocoOcTBYeT (POPMHUPOBAHMIO HIJIAKA ¢ MUHUMAIBHON KUIKON TEKYUYECThIO U CEPOIIOTIIOTUTENBHOM CITIOCOOHOCTBIO;
. TIOBBIIIAET CTOMKOCTh OTHEYIOPHOM (yTEPOBKH;

. YBEJIMYMBAET CKOPOCThH MPOIIJIABICHUS IIIUXTOBBIX MaTEPUAJIOB.

B W~

. Kakue TpeOoBanus MpeabaBIsIOTCS K KeJIe3HbIM pyaam?

. MaKCHMaJllbHast KPYITHOCTb KyCKOB, COJICpPKaHHeE Xejle3a, MUHUMYM BPEIHBIX TIPUMeEceH;

. MEHUMaJIbHasl BIIaYKHOCTH, ONTHMAaJIbHAsi OCHOBHOCTH, MAaKCHMAJIEHOE COAEPKAHME JKeIe3a;
. MaKCHMaJbHOE COJepIKaHNe Kele3a U TOPUCTOCTh, 000TOTHMOCTH;

. MAaKCHMaJIbHOE COJIepKaHue JKelle3a, MUHUMYM BPEIHBIX IIPUMECEH, CAMOIIIIABKOCTb.

B WN —~ W

. C xaKoif 1eTIbI0 MPOBOUTCS MarHETU3NPYIOMINH 00KUT?
. yIOaneHus BpeAHbIX IpHMecei;

. yIaJeHust cephl U pocdopa;

. yIlaJIeHMsI BJIard U pa3iokKeHUs U3BECTHIKA,

. IepeBOJIa Py THBIX MUHEPATIOB B MATHUTHOE COCTOSTHHE.

AW~

. BBI6epI/ITC OHTHMaJ'[BHLIﬁ TCXHOHOFI/I‘{CCKHﬁ IponecC NMOATOTOBKH JKCIC3HBIX py)l‘?

. Ipo0IieHre, H3MeIbUeHHE, TPOMBIBKA, OKYCKOBAHNE;

. Ipo0IieHne, u3MenbueHne, Kiaccuukaius, o0oraiieHnue, OKyCKOBaHHE;

. Ipo0JieHue, Kiaccu(uKanus, n3MeNbYeHne, 000TraleHNe, OKYCKOBaHHE;

. Ipo0IieHre, m3MeTbueHHe, TPOXOUCHHUE, KIaccuuKaIms, odoraineHne, OKyCKOBaHHE.

AW~

. Ha xakue mapaMeTpbl JOMEHHOM IJIAaBKH BIUSCT YPOBEHb 3a3bIIMTH [IMXTOBBIX MaTECPUAIOB?

. IPOM3BOANTEIBHOCTH MIEYH, TEMIIEpPaTypa YyryHa Ha BBIITYCKE, pacX0x KOKCa;

. IPOM3BOANTENFHOCTH IIEYH, TEMIIEPATypa YyTyHa Ha BBIITYCKE, PACX0Of KOKca, BA3KOCTH IITaKa U COoJepKaHue Cephl B UyTYHE;
. IPOU3BOAUTEIBHOCTH [IEUH, TEMIIEPATYpa YyryHa Ha BBIIYCKE, PACX0J KOKca, cofepxanue Gpocdopa B 4yryHe;

. IPOU3BOANTEIBHOCTH UM, TEMIIEPaTypa YyryHa Ha BBIIIYCKE, pacXoj KOKca, coaepxanue ¢pocdopa B 4yryHe, JUIUTESIBHOCTD
KaMITaHWH.

LW — 0

9. UeM onieHMBAETCS MPOU3BOJUTENBHOCTD IIPOMBIIUIEHHBIX arJOMePa[MOHHBIX MAIIHH?

1. pacxoJ10M TOILIMBA, CTENEHBIO Pa3pKEHUS B BAKyyM-KaMepax, COJEpKAHUEM KeJle3a U BPEAHbIX IPUMECEH B arjloMepare;
2. pacxoAoM TOILIMBA, CTEIEHBIO PAa3psDKEHUS B BAKyyM-KaMepax, COACp KaHUEM JKelle3a U BpeHbIX IPUMEcEl B arjaomepare,
KPYIHOCTBIO U MIPOYHOCTHIO arjioMepara;




3. KOJIMYECTBOM arjiomMepara, moJiy4€HHOro ¢ €AMHUIBI TUIOMAaAN arjoJICHTHI;
4. KOIMYEeCTBOM arjioMepara, rnoJfy4€HHOoro ¢ CAMHUIBI IJIOIAaa arjOoJICHThI U IIPOYHOCTBIO arjioMepara,

10. YTo MTUMUTHPYET OCHOBHOCTB arioMepaTa U OKaThIIIeii?

1. moTepst MPOYHOCTH B MpoLecce TOMEHHOM IUIaBKe;

2. moTepsi NPOYHOCTH B IIpOIecce JOMEHHOH TIaBKE U YBEIMUEHHUE BBIXO/A [IUIAKA,

3. oTepst MPOYHOCTH B TPOIecce TOMEHHOM TUTaBKe, YBEIHMUSHHE pacxo/ia KOKCa M BBIXO/Ia IIITaKa;
4. CHI)KEHHE TIPOU3BOIUTENLHOCTH O0KUTOBBIX arperaTos.

11. Kakue ocHOBHBIE (DYHKIIMH METaJLTypTHIECKOro Kokca?

1. sIBIIsIETCSI ICTOYHUKOM TEIUIA, PEareHTOM JUI BOCCTAHOBIEHHS OKCHJIOB, Pa3pBIXIUTENb CTON0A MUXTHI, CIOCOOCTBYET
Pa3KIKEHUIO 1IIIAKA;

2. SABJISICTCSI ICTOYHUKOM TeIlIa, PEareHTOM JUIsl BOCCTAaHOBJICHHUS OKCHJIOB, Pa3phIXJIUTEIb CTON0A HINXTHI;

3. SABISETCS] NCTOYHUKOM TEIUIA, PEareHTOM JUIS BOCCTAHOBJICHUS OKCHJIOB, Pa3pPBIXJIUTEINb CTOI0A IUXTHI;

4. ABNIAETCS UCTOUYHUKOM TeIlIa, PEareHTOM IS BOCCTAaHOBICHUS OKCHIOB, Pa3PhIXJIUTENb CTOI0a MIUXTHL, CIIOCOOCTBYET
CHIDKEHUIO cojieprkanus Gocopa B UyryHe.

TecTs! U1 3K3aMeHa reaepupyrorcs cucreMoir LMS Moodle u3 6aHka TeCcTOBBIX BOIpocoB U 3aganuid. Tect cocrout u3 20
TEOPETUUECKUX BOIpo-coB (1 Oas 3a mpaBUIbHBIN 0TBET) U 4-X 3aaa4 (5 Gaia 3a mpaBUIBHBIN OTBET). BpeMs mpoxoxaeHus Tecra
orpaHuyeHo - 40 MUHYT.

5.4. MeToauka oLleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

KpuTepnu OIieHKH 3aIUTH OTYETOB TI0 Ja00paTOPHBIM padoTaM

«32UTEHO) - BHINOJTHEHBI BCE 3aIaHHS JTA00OPaTOPHOI paboThI, CTYJACHT OTBETUII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4YTEHOY - CTYICHT HE BHIMOIHMI MM BBIOJHUI HEMPABUILHO 3aJaHUs 1a00OPaTOPHOM paboThI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAaMHU HJIH HE OTBETHII HA KOHTPOJIEHBIC BOIIPOCHI.

Kpurepun oreHKH 3aI1uTEl KypcOBOH pabOTHI B yCTHOH (opme

«OTnu4HO» - paboTa CONEPHKUT IPAMOTHO M3JIOKCHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcsl OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTHYHBIM U NIOCIIEJJ0BATENBHBIM H3JI0KEHHEM MaTepralia B MOSICHUTENbHOM yacTu. [1pu 3ammTe paGoThI CTYICHT MOKa3bIBacT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET pacueTHBIMH JaHHBIMH; JIETKO OTBEYAET HA TIOCTABICHHBIE BOIIPOCHL.
«Xopomoy - paboTa CoOnEpKUT IPaMOTHO H3JI0KEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OMIMOOK B pacuerax,
JIOTHYHBIM U MIOCIIEJ0BATENBHBIM H3JI0KEHHEM MaTepralia B IOSICHUTENbHOM yacTu. [1pu 3amuTe paboThI CTYICHT MOKa3bIBaeT
3HaHMS BOIIPOCOB TEMEI; 6€3 0COOBIX 3aTpyIHEHUH OTBEYaET Ha ITOCTABICHHBIE BOIIPOCH.

«Y IOBIETBOPUTETBHO) - pabOTa COAEPKUT pacdeTHYIO 0a3y, XapakTepu3yeTcs HaTHIHeM OTAENbHBIX OMMOOK B pacuerax. [Ipu
3allUTe CTYJCHT HPOSIBISIET HEYBEPEHHOCTb, TOKA3bIBACT ClIa00e 3HAHHUE BOMPOCOB TEMBI, HE AaeT II0JIHOT0, apIyMEHTHPOBAHHOIO
OTBETa Ha 3aJJaHHbIE BOIPOCHI.

«HeynoBnerBopuTeIbHO» - paboTa He CONEPKUT pacdeTHyIo 0a3y, He OTBeUaeT TPEOOBAHMUIM, H3JIO)KEHHBIM B METOJMYECKUX
yKa3aHUSIX, UMEeT 3HAUUTENbHbIC OIIMOKH B pacdeTax. [Ipu 3ammre CTyAEHT 3aTpyJHACTCSA OTBEYATh HAa ITOCTABIEHHbIE BOIIPOCHI 11O
TeMe, He 3HaeT TEOPHHU BOIPOCA, IIPH OTBETE JIOMYCKACT CYLIECTBEHHbBIEC OIIMOKH.

Kpurepun 3amuTsl KypcoBoii paboTs! B (hOpME TECTUPOBAHUS:

«OtnuaHOY - nonyuenue 6onee 90 % 6aIoB 10 TECTy IPH BBIMOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BPeMst

«Xopormo» - nomydenue ot 75 10 90 % 6aIoB 10 TeCTy NPH BBIIOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTEIHHOY - ToTydeHne oT 50 10 75 % 6ansoB 1o TeCTy NPH BHITOJHEHHH TECTA 3a PErIaMEHTHPOBAaHHOE BPEMs
«HeynosnerBoputensHO» - modydeHne MeHee 50 % 0ainos mo Tecty

Kpurepnu orieHKH 5K3aMeHa B YCTHOH (opme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIEC TEOPETHUECKUE 3HAHNUS, BIaAeeT TEPMUHOJIOTHEH, IelIaeT apryMEHTHPOBAaHHBIC
BBIBOJIBI U 000OIIEHUS, TPUBOIUT IIPUMEPBI, TOKA3bIBAET CBOOOIHOE BlIaJIEHIE MOHOJIOTHYECKON PEUYbI0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI.

«XO0pomIoy - CTYACHT AEMOHCTPUPYET NMPOYHEIC TEOPETHUECKHE 3HAHNS, BIaJIceT TSPMHUHOIIOTHEH, AeNaeT apryMEHTHPOBAaHHbIE
BBIBOJIBI U 0000IIEHUS, TPUBOIUT MPUMEPBI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIE OIUOKM, KOTOPBIE OBICTPO UCTIPABIISET
CaMOCTOSITENBHO WM NPY HE3HAYUTEIBHOH KOPPEKIUH PETIOAaBATEIEM.

«Y IOBIIETBOPUTEIHHOY» - CTYAEHT IEMOHCTPHUPYET HErITyOOKHE TeOpEeTHIEeCKIe 3HAHUS, TIPOSBIeT ciabo copMHUpoBaHHEIE
HaBBIKH aHAIN3a SIBICHUH 1 MPOIECCOB, HEIOCTATOYHOE YMEHHE JIe/IaTh apryMEHTHPOBAaHHBIE BEIBOJIBI H IPUBOIUTH IPHUMEPHL,
MOKa3bIBaeT HE OCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTUEH, JIOTHYHOCTBIO U MOCIIEA0BATEILHOCTBIO H3JI0JKEHHS, JIeaeT
OIIMOKH, KOTOPBIE MOXKET UCIIPABUTH TOJIBKO IIPU KOPPEKIUH MIPEIIOIaBaTEeIEM.

«HeynoBneTBOpUTETEHOY - CTYIEHT JEMOHCTPHPYET He3HAHNE TEOPETHIECKUX OCHOB ITPEAMETa, HE yMEeT JIeNlaTh
apryMEHTHPOBAHHbIE BBIBOABI U IPUBOAUTH IPUMEPEI, HE BIIa/ieeT TEPMUHONIOTHUEH, IPOSIBISIET OTCYTCTBHE JIOTHYHOCTH U
MIOCJIEZ0BATEIILHOCTBIO M3JIOXKEHHUS, JIENAET OLIMOKU, KOTOPBIC HE MOXET UCIIPAaBUTh Aa)Ke IPH KOPPEKIMH MPEToAaBaTeIEM.

Kpurepun oreHkn sk3aMeHa B (hopMe KOMITBIOTEPHOTO TECTHPOBAHHUS:

«OTnuaHOY - nonyuyenue 6onee 90 % 6aioB 1O TECTy MPH BBIMOIHEHUH TECTA 32 PErIaMEHTHPOBAHHOE BpeMst

«Xopormo» - nomydenue ot 75 10 90 % 6anIoB 10 TeCTy NPH BBINOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTEIHHOY - ToTydeHne oT 50 10 75 % 6ansoB 1o TeCTy NPH BHITOIHEHHH TECTA 3a PErIaMEHTHPOBAaHHOE BPEMs
«HeynosnerBoputensHO» - modydeHne MeHee 50 % 0aynoB mo Tecty




6. YHEBHO-METOJJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTABUTEITH 3arnaBue Bubnmnoreka WznarenscTBO, rOf, 371. aapec
JI1.1 |¥Ocodun 10.C.,, Meramnyprus xenesa: M.: UKL «AkanemxHuray», 2007,
[Mamkos H.®. VY4eOHUK
JI1.2 | JLW. Jleontses, FO.C. | CripbeBast 1 TOIUIMBHAsI 6a3a UKII «Axagemkuuray, 2007,
IOcdumn, T.A. YepHOI MeTaJulypruu: yuaeoGHoe
Manplesa u ap. nocooue Jisi By30B
6.1.2. Jlono/HUTEILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENHU 3arnaBue Bubnuoreka W3natenscTBO, TOA, 371. aApec
JI2.1 | A.C.Tumodoeesa. DKCTpaKIKs YePHBIX METAIJIOB Craperit Ockon: THT, 2016,
T.B.HukutueHnko W3 NPUPOJHOTO U
TEXHOTE€HHOTO CHIPBS:
IIpakTuxkym
6.1.3. MeTronuueckue pa3padoTku
ABTODEI, COCTaBHTEITH 3arnaBue bubnnorexa W3maTenscTBO, TOA, 31. aapec
JI3.1 | E.B.BbparkoBckuii, Pacuer cocTaBa IIMXTEI, H® HUTY "MHUCuC", 2020,
A.H.IIIamoBasos, MaTepUAITLHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBoasHbII 0amaHCcOB TOMEHHOTO
nporuecca: Meroauyeckoe
yKa3aHUs IS BEITOJTHEHHE
KypCOBOH paboThI
JI3.2 | E.B. bparkoBckuii "Teopusi U TEXHOIOTUS Hosorpourx: HO HUTY "MUCuC",
A.B. 3aBofstHbIi OKYCKOBAHHUSI CHIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOTr'0 IPOU3BOACTBA",
"DKCTpaKIys YEPHBIX
METAJUIOB U3 IPUPOIHOTO
ceipbs": IABOPATOPHbBIN
IMPAKTUKYM
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |Caiitr HO HUTY "MHUCuC" www.nf.misis.ru
72 |HOb HUTY "MUCuC" www.elibrary.misis.ru
D3 | Poccuiickas HaydHas 2IEKTPOHHAS OMOJIMOTEKA www.elibrary.ru
6.3 IlepeyeHb NporpaMMHOro odecrneyeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security s 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue
210 VYuebHas  ayaumropus i 3aHATHH | Kommekt yueOHOM MebGenmn Ha 44 mMecT i oOydarommxcs,
JIEKITHOHHOTO THIIA, MpakTUYecKuX | |  cTalMoHApHBIH KOMIBIOTEp Ui MpenojaBaTels ¢
3aHATHI BBIXO/IOM B HHTEPHET, MPOCKTOP, KPaH HACTEHHBIH, HOCKa
ayaUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nmuneHsnonHele  mporpammel - MS  Office, MS  Teams,
anTuBupyc Dr.Web.
213 VYuebnas naboparopus | Kommekr yueOHoi mMebenu Ha 16 MecT Juis o0ydaromuxcs,
"Marepuasnosenenue" JIOCKa ayJuTOpHAast MeJoBasi, MHUKPOCKOIT

"MartepuasnoBecHue u
KOHCTPYKLIMOHHBIX MaTepuaaos"

TexHoyorus | Mmetayiorpapuuecknii METAM JIB-41, 6 mT., ycTaHOBKa
JUI ApOOJEHWS W WCIBITaHWA Ha TPOYHOCTH PYAHBIX
MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIHMBKH OOpasloB U
THIPaBIMYECKUM IpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-3154C-CS (co mmaypom USB 3.0 u xoHTposiepom

USB), num@-ycTanoBka it 00padOTKH METaJLIOB.




215 Vuebnas  maboparopus "Obpabotka | Kommmekr — y4ueOHoit mebenmm Ha 24 Mecrta Ui
METaJUIOB JJaBJICHUEM " 00yuaromuxcs, MakeT MPOKATHOT'O CTaHa.

216 VYueOHas mabopaTopus KomrurekT yaeOHO# Mebenn Ha 12 MecT U 00yYarOIIIXCs,
1 cramuoHapHBIH KOMITBIOTEp, JIAOOPATOPHS TEIIOTEXHUKH
U TEPMOAWHAMMKH, J1aOOpaTOPHBIN CTEHA Ul HW3YYeHUs
NPUHIMIIOB 1Ipeo0pa3oBaHUsl M W3MEPEHUsl [1aBJICHUS,
pacxo/ia >KHKOCTH, BO3/LyXa, TOPENIKH KEKIIUOHHBIE.

8. METOJJMYECKHUE YKA3AHNUA J1JI51 OBYYAIOIIUXCA

J1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO PEry IIpHO ITOCEIaTh JICKIINH, IEPEIUTHIBATE JICKITMOHHBIH
MaTtepua, 3HaUUTeNbHOe BHIMAaHKE yAeIATh CAMOCTOSTEIbHOMY H3Y4E€HHIO TUCIUTLIHHBL

IIporpamMmMa IMCUMILIMHBI BKJIIOYAET JEKIMOHHBIC, TPAKTHUYECKHE 3aHATHS U 1a00pPaTOPHbIE 3aHTHU, BBIOIHEHHE KypCOBOH
paboTHI.

ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aKII0YACTCA B U3Y4EHUU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUi,
UCTOYHHMKAM OCHOBHOMH U JJOIOITHUTEIBHOM IUTEPATYPBI.

Yr0o0BI BaM OBLIO HHTEPECHEE M3YyUaTh METALTYPrHYECKHIE JUCIUIUIMHBL, TIPOCIEKUBATD UX B3aHMOCBA3b C BaIlel
CTIEI[HATBHOCTHIO, HEOOXOANMO MTOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOXKET OKa3aTh MepHOIIMIecKast
nuTeparypa: xKypHainsl «3BecTus By30B. UepHast MeTalTyprusy, «Metamtypr» u «CTanby.

PexomeHmaImy Mo 0CBOSHMIO TUCIUIUIMHEI B TUCTAHIMOHHON (opMe TTOCPECTBOM 3IIEKTPOHHOH HH(POPMAITOHHO-
obpasoBarensHoii cpenst HUTY «MUCHUCy (QMOC), uacThio KOTOPOi HEMOCPEICTBCHHO NPEIHA3HAUCHHOI IS OCYIIECTBICHUS
00pa3oBaTeNnpHOro mpolecca sBIseTcs: DICKTPOHHBIN 00pa3zoBaTeibHbIil pecypc LMS Moodle.

LMS Moodle ncnonb3yercst IpeuMyIIeCTBEHHO sl aCHHXPOHHOTO B3aUMOJICHCTBHS MEX Ly YIaCTHHKAMU 00pa30BaTEIbHOTO
Tpolecca rmocpeAcTBoM cetu «MHTepHeT.

UYro6s! 3¢ deKTUBHO UCTIONB30BaTh Bo3MoxkHOCTH LMS Moodle, a COOTBETCTBEHHO H yCHEUIHO OCBOUTH AUCHUILTHHY, HYKHO!

1) 3aperucTpupoBaThest Ha Kype, IUIs 4ero cIeayeT MepeiTH Mo cChUIKE, BEIABAEMON COTpYJHUKAMH AeKaHaTa Ml
npenoasateneM. JIOTHH ¥ Tapoib I PETUCTPALlK U padoTe C KypCOM COBIAaeT C JIOTHHOM U ITapojieM OT JIMYHOTO KaOMHeTa
HUTY MUCUC;

2)B pyOpuke «B Hayan0» 03HAKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTaINH, (POpMOH IIPOMEKYTOUHON aTTecTalny (3a4eT/3K3aMeH), KPUTEPUSIMH OLICHUBAHUS U JP.;

3)B pyOpuxe «Momym», 3aX0/s1 B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh yIeOHbIC MaTepHaIbl, pa3MeEIIeHHbIE IpernoaaBareneM. B
T.4. HOJIb30BATHCS JIMTEPATYPOI, PEKOMEH/IOBAaHHOM MpernoaaBaTesieM, IIepexo/is M0 CChUIKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIOITHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEHI,
KypCOBBIE pabOTHI/TIPOEKTH) JTUTEpaTypy, pasmemennyio B 9bC HUTY «MUCUC;

5)B pyOpuke «3anaHusD) Hy’KHO O3HAKOMHTECS C COJCPKaHNEeM 3aIaHMs K MMCBMEHHOH padoTe, CpOKaMHU cadH, KpUTCPUIMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKH BBIIONHUTE paboTy(bl), MOATPY3UTH 311€Ch XKe AJs NpoBepku. Ecnu paboTa coaepKUT pUCYHKH,
(hopMyJIBI, TO C IIENBIO COXPaHEHUT (OPMATUPOBAHUS €€ HY)KHO TIOATpYkath B pdf popmate.

Pabora, moarpy»xaemas aJst IPOBEPKH, TOJDKHA:

- COZIepKaTh BCE CTPYKTYPHBIE DJIEMEHTbI: TUTYJILHBIN JILCT, BBEICHUE, OCHOBHYIO YaCTh, 3aK/II0YEHUE, CIUCOK MCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeYEHHE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsaTu AHEeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapHUsIX K
3a/IaHUIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIC CTOPOHBI paboThI, Tak 3aMeyanus. [Ipy HaauunK B pereH3uu
3aMe4aHHi U PEeKOMEHIallUi, Hy>KHO BHECTH IIONPaBKU B pabOTY, HOATPY3HUTh €€ 3aHOBO [UISl TOBTOPHOH mpoBepkH. [1pu sTom
Ba)KHO CIEANUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JTOJDKHO OBITH BBITIOJHEHO 3a1aHue. [Ipi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeeM BO3MOKHOCTb IOATPY3UTh pabOTy OcTaeTcs, HO CUCTEMA BBIBOJIHUT COOOIIEHHE O HapyLIeHn! CpokoB. ITo
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke « TecTs» IPOMTH TeCTOBEIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyOoprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKHUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUS» YATATh OOBSBICHUS, pa3MellaeMble IpernoiaBaTesieM, 1aBaTh 00paTHYIO CBA3b;

9)B pyOprke «O0Cyx)IEHH» CO3/1aBaTh OOCYKICHUS U y4acTBOBAaTh B HUX (0OCY’KIAIOTCs OOIIME MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPpymITsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh MCIIONb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE PETyNApHYIO aKTUBHOCTH Ha Kypce.

[TpenMyiecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y y4aCTHUKaMH 00pa30BaTEeIbHOrO MpoLiecca OCPEICTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucteMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) i Zoom. BapuaHT mcnonb3yemMoit
cucremsl BKC ykaspiBaet npenogaBaTtens. UTOOB! MOTHOIIEHHO UCIIONB30BATH €T0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH IPHIIOXKEHHE
BKC Ha nepconanbHbIil KoMIboTep u/win TeaedoH. CTapocTaM HYKHO co3aarh rpymnmy B MS Teams uiiu HOIy4YHTh
UACHTU(PHUKAIMOHHBIA HOMep KoH(pepeHuu B Zoom. Cuctema BKC mo3sosnser:

- CITyIIaTh JICKINH;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITh Ha CBSI3H C NPEIOJaBaTEeNeM, 33/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €I0 BOIPOCHI B O0IIEM YaTe.

ITpu mpoBeneHNH 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUCHHON KaMepoit.
HckmogeHne — eclii MPeroAaBaTellb MOMPOCUT OTKIIOUNTE KaMephl 1 MUKPO(OHEI B CBSI3H ¢ Oonpmmmu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKJIIOUUTENBHO J1eNI0BbIe (hOTO.




