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HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

MeTa.meprnquKne TEXHOJIOTUHU

3akperuiena 3a nogpasaenenueM Kadeapa meramryprudeckux TexHonoruit u obopynosanus (HoBoTponmkwii dhumma)

Harmpasnenue noaroroBku

Ipodnns

Ksamuduxauus Bakanasp
®dopma o0yueHust o4Has
OO0mast TPyA0EMKOCTb 7 3ET

YacoB 1o yueOHOMY IUIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS

CaMOCTOATCIIbHAs pa60Ta

JacoB Ha KOHTPOJIb

252

136
80

36

Pacnpeueﬂeﬂue YacoB JUMCHHUIIMHBI 110 CeMeCTpaM

CemecTtp
(<Kypc>.<CemecTtp Ha 5@3.1) 63.2)
Kypee>) Hroro
Henens 18 18
Bun zanaruii vion | pn | vio | pom | vim | Pon

Jlexmim 34 (34 |34 |34 |68 |68
JlabopatopHbie 17 |17 |17 |17 |34 (34
IIpakTuyeckue 17 (17 |17 [17 |34 |34
B tom uucne uHT. 23 |23 23 |23
HUroro ayn. 68 |68 |68 |68 |136|136
KonrakTHas pabora 68 |68 |68 |68 |136 (136
Cawm. pabora 40 |40 (40 |49 |80 |89
Yacel Ha KOHTPOIb 36 |36 36 (36
HUrtoro 144 (144 | 108 | 117 | 252 | 261
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1. HEJIX OCBOEHUA

1.1 | Henb - chopMupoBaThH Y CTYAEHTOB KOMIIETEHIIMY B 00JIACTH OMpEAEIeHUs] OCHOBHBIX TEXHHUYECKHX TOKa3aTeield padoThl
METaJUTyprHYecKHX arperaTos, HCIOIb3yEMBIX IS IPOU3BOJICTBA METAJUIOB U CIIJIABOB, CIOCOOOB ¥ METOAMK yTIPaBICHHUS
TEXHOJIOTHYECKUMH TIPOIIECCAMH BHIIUTABKU U PA3IMBKH METAIIIOB U CIUIBOB C IEIBI0 00CCTICUCHHS JIYUIITHX TEXHHKO-
9KOHOMHUYECKHX IToKa3aTenell paboThl HX MPH 00eCTIEIEHIH BRICOKOTO KauecTBa MPOIYKIIHH.

1.2 | 3agaun:

1.3 | - u3yueHHe OCHOBHBIX TUIIOB METAJITypIHYEeCKHX arperaTos;

1.4]- N3YYCHHUE COBPECMEHHBIX TCXHOJIOTHICCKUX MMPOLECCOB TPOMU3BOJICTBA METAJIJIOB U CILIABOB, 06CCH€‘II/IB8.IOH_II/IX
TIOJTYUCHUE KaUCCTBCHHBIX cTaye ¢ MUHHMMAaJIbHBIMH 3aTpaTaMu U BO3ﬂeﬁCTBHHMH Ha OKPYKAIoUIyIO CPEay,

1.5 | - n3yyeHne KOHCTPIYKINI U IPHHIIAIIA PaOOTH OCHOBHBIX METAJUTypPTHUECKHUX arperaToB IPOM3BOICTBA METAIUIOB U
CILIABOB,

1.6 | - M3yueHME OCHOBHBIX MTPOOJIEM U TEHACHIINH Pa3BUTUS COBPEMEHHOTO METAJLTyPTUYECKOr0 IIPOU3BOACTBA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Baox OII: b1.B

2.1 TpeboBanus k l'lpe}lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01erocs:

2.1.1 Tennorexuuka

2.2 Jucuunimnubl (MOIy/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLIee:

2.2.1 |Meromsl ONITUMH3AIINH TIPOIECCOB 00PAOOTKH METAIIOB JIABICHHEM

2.2.2 | Teopus npokaTku

2.2.3 | Tepmuueckas 006paboTKa B 00pabOTKE METAIIIIOB JIaBICHIEM

2.2.4 | TexHonoruu riryOOKo# mepepadOTKH METALIIOB

2.2.5 | TexHOJOTrMuH MPOU3BOJCTBA JUCTOBOTO IPOKaTa

2.2.6 | HoBble TeXHONOrHMUYECKUE PEICHHUs B TIpolieccax 00pabOTKN METAIIJIOB AaBICHUEM

2.2.7 | O6opynoBaHue 11eX0B 00pabOTKH METAJIOB JIaBJICHUEM

2.2.8 |IoaroroBka K mpoIeaype 3aLIUThI U 3aIUTa BHITYCKHOH KBATH(PUKAIIMOHHON PaboThI

2.2.9 | Cucremsl ynpaBiieHHs TEXHOJIOTHYECKUMHU MpoLieccaMy 00pabOTKH METAIIOB 1aBIEHHEM

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMHA

IIK-5: Cnioco0eH onpenejsiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTed NpoueccoB 00padoTKN MeTAIIOB IaBJIeHHEM,
NMPOBOANTH aHATU3 Y(PPEeKTUBHOCTH TEXHOJTOTHYECKHUX NMPOLECCOB U Pa3padaThIBATh MPEAT0KEeHHUsI M0 UX
COBEpPIIEHCTBOBAHUIO

3HaTh:

[IK-5-31 ITpuHIHITE OCHOBHBIX TEXHOJOTMYECKHX IIPOLECCOB IIPOM3BOACTBA YEPHBIX METALIOB

IK-3: CnocobeH ocymiecTBJISTh U 000CHOBBLIBATH BHIOOP 000PYI0BAHUS VISl Pean3alui TeXHOJIOTHYeCKHX MPOLEccoB
00padoTKN MeTAJIJIOB aBJIEHHEM, OCYIIECTBJIATH €ro IKCILIyaTALUI0

3HaTh:

TIK-3-31 OcHOBHOE TEXHOIOTHYECKOE 000pyI0BaHUE IJIsl IPOU3BOJICTBA YEPHBIX METAJIIOB U CILIABOB

OIIK-6: CniocodeH NpuHUMATH 000CHOBAHHbIE TEXHUYECKHE PelleHusl B MPo(deccuoHATbHOI 1esiTeIbHOCTH, BLIOUPATH
3¢ pexTUBHBIE U (e30NaCHbIEe TEXHUYECKHE CPEACTBA M TEXHOJIOTHHU

3HaTh:

OIIK-6-31 ITpuHIUIB OCHOBHBIX METAJUTYPrHYECKUX IPOIECCOB MOJTYUCHHUS CTAIIU U CIUTABOB, yCTPOWCTBA M 000PYIOBaHUE IS
ux
OCYILECTBIICHUSI.

MK-5: Cnocoben onpeaeaaTb TEXHUKO-3KOHOMHUYCCKHUE MMOKAa3aTe/IM IPoLeccoB 06p360TKH METAJJIOB JaBJICHUEM,
MNPOBOJIUTH aHAJIU3 3q)(l)eRTl/IBHOCTI/l TEXHOJOIHYE€CKUX MPOLECCOB U pa3pa6aTuBaTb NpPeaI0KeHUus 10 uX
COBCPINCHCTBOBAHUIO

YMmerb:

TIK-5-VY1 IlpousBecTy SKOHOMUYECKUI aHaJIU3 MPOLIECCOB MPOU3BOJCTBA YEPHBIX METAJIIOB

IIK-3: Cnioco6eH ocylmecTBIATH U 000CHOBBIBATH BHIOOP 000PY10BAHUS /IJISl PeAJIN3aANNN TEXHOJIOTHYECKUX MPOIECCOB
00padoTKN MeTAJLIIOB JaBJeHHEM, OCYIIECTBIISITh €ro IKCIIyaTaIHI0

YMeTh:




[IK-3-V¥1 Ilornmats XapakTepHble 0COOCHHOCTH COBPEMEHHOTO ITalla Pa3BUTHS OTECUECTBEHHON METaILTypruu

OIIK-6: CniocodeH NpUHMMATH 000CHOBAHHbIE TeXHUYECKHE pellleHus] B IPO¢)ecCHOHAIBHO /1eITeJIbHOCTH, BLIOUPATh
3¢ dexTUBHBIE U O€30MaCHbIe TEXHUYECKHE CPEACTBA H TEXHOJIOTHHU

YMmerb:

OIIK-6-Y 1 [IpuHEMATh TEXHOJIOTUYECKHE PELICHHS, TIO3BOJIIOIIUE HCIIONIB30BaTh OC30TXOAHBIC U pecypcocOeperarolue,
9KOJIOTHYECKH 00OOCHOBAHHBIC TEXHOJIOTHH METAIUTYPIHYECKOTO MMPON3BOJICTBA

IIK-5: Cnioco6eH onpenesiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTeN MPoLeccoB 00padoTKN META/LIOB IaBJIEHHEM,
NPOBOAUTL AHAIU3 IPPEeKTUBHOCTH TEXHOJIOTHYECKHUX NPOLECCOB U Pa3padaThIBaTh NPEAJIOKEHUS M0 X
COBEPLIEHCTBOBAHUIO

Baanernb:

[IK-5-B1 HaBsikamu onpeneneHust 3 GpeKTHBHOCTH pearTn3aniil TEXHOIOTHIECKIX ITPOIIECCOB IIPOM3BOACTBA YEPHBIX METAJLIOB

MK-3: Cnocoben OCYHIECTBJIATH U 000CHOBBIBAThH Bl)lﬁop 060py[[01;anml JId peajJu3alvi TEXHOJOTrHYECKHUX NMpoueccoB
06p260TRl/I METAJJI0B JaBJE€HHEM, OCYIIECTBJIATH €r0 IKCILIyaTalluio

Baanernb:

[IK-3-B1 HaBsikamu conoctaBineHUst 3 (PEeKTHBHOCTH TEXHOIOTMIECKHX MIPOLECCOB IIPOU3BOACTBA YEPHBIX METAILIOB

OIIK-6: Cnoco6en npuHIMATH 000CHOBAHHbIE TEXHUYECKHE PellleHHs B MPo¢ecCHOHAILHOM 1esITeIbHOCTH, BRIONPATh
3¢ (peKTHBHBIE H Ge30NaCHbIe TEXHHYECKHE CPEICTBA U TeXHOJIOTHH

Baagern:

OIIK-6-B1 HaBblkamu ynpaBieHHs TEXHOIOTHYECKUMH MIPOLIECCaMH ITPOU3BOACTBA YEPHBIX METAJUIOB U CIIJIABOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. [lluxToBbie
MaTepUuaIbl
MeTaJJIYPru4ecKoro
NMPOU3BOJACTBA U UX
NOAT0TOBKA
1.1 TexHOIOrn4ecKre CXeMbl 5 8 OIIK-6-31 JI1.1 KM1
COBPEMEHHOIO OIIK-6-Y1 JI1.2J12.1
METaJUTypruYecKoro OIIK-6-B1 IIK- | 91 32 23 54
MIPOM3BOJICTBA. 5-31 [IK-5-V1
JKenesopynHsle MaTepuasl U [IK-5-B1 IIK-3
HMX IOATOTOBKA K JOMEHHOM -31 TIK-3-V1
miaBke /JIex/ IIK-3-B1
1.2 TonnuBo MeTAIITyprUYECKOro 5 8 OIIK-6-31 JI1.2J12.1 KM1
IIPOM3BOCTBA. OIIK-6-Y1 01022354
[IpousBoacTso OIIK-6-B1 IIK-
METaJUTypruyecKoro 5-31 IIK-5-VY1
Kokca /JIex/ [IK-5-B1 IIK-3
-31 I[IK-3-V1
[K-3-Bl
1.3 Onpexenenue 5 2 OIIK-6-31 JI1.2J13.3 o ¢opme KM1
MHHEPAJIOrM4eCKOro THUIIa OIIK-6-Y1 2132 33 54 | "Texnonoruu
JKEJIe3HBIX Py U [TOKa3aTenen OIIK-6-B1 TIK- IPOOIEMHOTO
3 HEKTUBHOCTH 5-31 TIK-5-VY1 oOyuenus"
oboramienus /TTp/ TIK-5-B1 TIK-3
-31 I[IK-3-VY1
IK-3-B1
1.4 Pacder mokazareneit 5 2 OIIK-6-31 JI1.2J13.3 o opme KM1
arJioMepalyu Kene30pyIHbIX OIIK-6-Y1 D122 33 34 | "TexHonoruu
Matepuaios /TIp/ OIIK-6-B1 IIK- MIPOOIEMHOTO
5-31 IIK-5-V1 o0yueHus"
[K-5-B1 MK-3
-31 [IK-3-V1
TK-3-B1




1.5

Omnpenenenue OCHOBHBIX
nokasareJeil IpOM3BO/ICTBA
okarermeit /TTp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.2J13.3
01030233524

o opme
"TexHONorun
IPOOJIEMHOTO

oOyuenus"

KM1

1.6

KonTponsHas paborta
Nel /Tp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
[IK-3-B1

KM1

1.7

Arnomeparus
JKeJIe30pYIHOTO CHIpbs /J1ab/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

JI1.2J13.2
01020354

o ¢opme
"I'pynnosas
pabora"

KMI1

P4

1.8

TeXHOJIOrus IPOU3BOACTBA
okareimeii /J1a6/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1

JI1.2J13.2
01020354

o ¢opme
"I'pynnoBas
pabora"

KM1

P5

1.9

Oo6orarieHue xeJae3HbIX Pyl
MarHuTHOM
cenapanueii. /J1a6/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 [IK-3-V1
I1IK-3-B1

JI1.2J13.2
01023354

o ¢opme
"I'pynmoBas
pabota"

KM1

P3

IMoaroToBka k 1a60paTOPHBIM
3ausatusam /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IK-5-B1 IIK-3
-31 TIK-3-VY1
I1IK-3-B1

JI1.2J13.2
94

P3,P4,P

IToaroroBka kK KOHTPOIBHOM
pabote Nel /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

JI1.2J12.1J13.
2J13.3
0103023334

KM1

Paznen 2. JlomeHnnoe
MPOU3BOJCTBO

2.1

BrimuaBka uyryHa B
JIOMEeHHBIX Teuax /JIex/

10

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IK-5-B1 IIK-3
-31 1IK-3-VY1
[IK-3-B1

JI1.2J12.1
0103023334

KM2

2.2

[Tokazarenu noMeHHON
[UIABKH U MTEPCIICKTHBEI
Pa3BHUTHsI JOMEHHOTO
npou3BozcTBa /JIek/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

JI1.2J12.1
0102232354

KM2




23

BoccranoBnenue xxenesa u
TrOpEeHHE TOILIMBA B
noMeHHoi nieun /TIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 1IK-3-V1
[1IK-3-B1

JI1.2J13.3
01030233524

KM2

2.4

Pacuer pacnpenenenus cepsl
MEXIY YyTYHOM U
ntaxoM /TIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
[IK-3-B1

JI1.2J13.3
013023334

KM2

2.5

HayriepoxxuBaHue xenesa 1
obpa3oBanue gyryHa /IIp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

JI1.2J13.3
01020354

KM2

2.6

Pacuer OCHOBHBIX TEXHHMKO-
SKOHOMHYCCKHX MOKa3aTeaekh
noMeHHoro npouecca /ITp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1

JI1.2J13.3
01020354

KM2

2.7

KonrtponbHas pabota
Ne2 /Tp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IIK-5-B1 IIK-3
-31 [IK-3-V1
I1IK-3-B1

KM2

2.8

W3yuenue nporeccoB cxona
LIMXTOBBIX MaTepHAaJIOB HA
MOJIEIH IOMEHHOM

nieun /J1ab/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IK-5-B1 IIK-3
-31 TIK-3-VY1
I1IK-3-B1

JI1.2J13.2
01030233524

o ¢opme
"I'pynmoBast
pabota"

KM2

P6

2.9

IMoxroTroBka k 1a60paTOPHBIM
3anstusm /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 IIK-5-V1
IIK-5-B1 IIK-3
-31 TIK-3-VY1
I1K-3-B1

T11.2013.2
D4

KM2

P6

2.10

[ToaroroBka K KOHTPOJILHOM
pabote Ne2 /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[IK-5-B1 IIK-3
-31 TIK-3-V1
I1K-3-B1

JI1.2J13.2
JI3.3
010223354

KM2

2.11

BsimnonseHne 1oMaiHero
3anmanus /Cp/

OIIK-6-31
OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
IK-5-B1 IIK-3
-31 IIK-3-V1
I1K-3-B1

JI1.2J13.1
3105203354

KM2

P1




2.12 IToaroroBka u ciaua 14 OIIK-6-31 JI1.2J12.1J13. KM3
UG GepeHINPOBAHHOTO OIIK-6-Y1 2J13.3
3agera /Cp/ OIIK-6-B1 IIK- | 31 32 33 54
5-31 [IK-5-V1
[IK-5-B1 TIK-3
-31 [IK-3-V1
IK-3-B1
Pasnen 3. BoinsiaBka craaun
3.1 CriocoObI BHITIITABKH CTAITH. 8 OIIK-6-31 JIT.1JI1.2 KM4
OCHOBHBIE peaKkIuu OIIK-6-Y1 21223334
CTaJIeINIaBUIIbHBIX OIIK-6-B1 IIK-
nporeccos /JIex/ 5-31 [1K-5-V1
[K-5-B1 MK-3
-31 TIK-3-V1
[1K-3-B1
32 Konseprepnoe u 8 OIIK-6-31 JIT.1 JI1.2 KM4
MapTEHOBCKOE IPOU3BOJCTBO OIIK-6-Y1 012233 54
ctanu. Bueneunas o6paboTka OIIK-6-B1 IIK-
cramu /Jlex/ 5-31 [IK-5-Y1
[K-5-B1 IK-3
-31 [IK-3-V1
I1K-3-B1
33 Pacuer okucnenus npumecei 2 OIIK-6-31 J.1 KM4
METAJUIOLIMXTHI IIPU OIIK-6-Y1 JI1.2J13.3
OKHUCJIUTEIHHOM OIIK-6-B1 IIK- | 91 32 33 B4
padunupoBanuu /I1p/ 5-31 IIK-5-VY1
[IK-5-B1 IIK-3
-31 [IK-3-V1
I1K-3-B1
34 Pacuer pacxona ¢mrocoB mist 2 OIIK-6-31 JI1.1 KM4
HaBeJICHHS IIIJIaKa TpeOyeMoi OIIK-6-Y1 JI1.2J13.3
ocHoBHOCTH /ITp/ OIIK-6-B1 IIK- | 31 32 33 B4
5-31 [IK-5-V1
[IK-5-B1 TIK-3
-31 [IK-3-VY1
IK-3-Bl
3.5 Pacuer pacxona 2 OIIK-6-31 J.1 KM4
(dheppocmaBoB asst OIIK-6-Y1 JI1.2J13.3
PACKHUCIICHUS U JICTHPOBAHUS OIIK-6-B1 IIK- | B1 32 33 54
cramu /TIp/ 5-31 TIK-5-VY1
IIK-5-B1 TIK-3
-31 IIK-3-V1
TK-3-B1
3.6 KontponbHas padoTa 1 OIIK-6-31 KM4
Ne3 /Tp/ OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 [IK-5-V1
[K-5-B1 MK-3
-31 [IK-3-V1
I1K-3-B1
3.7 Nzyuenue nporecca 4 OIIK-6-31 J.1 KM4 P7
B3aMMOJACHUCTBUA OIIK-6-Y1 JI1.2J13.2
KHUCJIOPOJIHOM CTPYH C OIIK-6-B1 TIK- | 31 22 33 B4
JKUAKOM BaHHOM /J1a6/ 5-31 TIK-5-V1
[K-5-B1 IK-3
-31 [IK-3-V1
I1K-3-B1
3.8 WzyueHne KOHCTPYKIUH U 4 OIIK-6-31 J.1 KMS5 P8
MIPUHIINIIA JCHCTBUS OIIK-6-Y1 JI1.2J13.2
MapTeHOBCcKol neun /J1ab/ OIIK-6-B1 IIK- | D1 32 23 B4
5-31 [IK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1

IIK-3-B1




39 IMoaroToBka k 1a60paTOPHBIM 2 OIIK-6-31 J1.1 P7,P8
3ausatusm /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 IIK- 24
5-31 TIK-5-VY1
[IK-5-B1 IIK-3
-31 IIK-3-V1
IK-3-B1
3.10 |IToaroroBka K KOHTPOJBHOU 6 OIIK-6-31 J.1 KM4
pabote Ne3 /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 IIK- JI3.3
5-31 TIK-5-Y1 | D122 33 54
[K-5-B1 MK-3
-31 I[IK-3-V1
TK-3-B1
Pa3nen 4. Paznuska u
KPHUCTAJUIM3AIHS CTATH
4.1 OCHOBBI TEOpUH 10 OIIK-6-31 JIL.1J11.2 KMS5
KpucTtayu3anuu. Pa3nuBka OIIK-6-Y1 21525354
CTaJT B U3TOXHUIBI /JIek/ OIIK-6-B1 TIK-
5-31 TIK-5-VY1
[IK-5-B1 [IK-3
-31 IIK-3-V1
IK-3-B1
4.2 HenpepriBHas pa3nuBka 8 OIIK-6-31 JI1.1 J11.2 KM5
cranu /Jlex/ OIIK-6-Y1 21223334
OIIK-6-B1 IIK-
5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 [IK-3-V1
[IK-3-B1
4.3 Ornpenenenue 2 OIIK-6-31 JI1.1 KMS5
MPOJOKUTEINBHOCTH U OIIK-6-Y1 JI1.2J13.3
cpeaHel CKOpoCcTH OIIK-6-B1 IIK- | 91 32 23 54
3aTBEpACBAHUS CIIUTKA B 5-31 [IK-5-V1
3aBHCHMOCTH OT CTENEHU I1K-5-B1 I1K-3
packucnenHoctr cramu /IIp/ -31 TIK-3-V1
[IK-3-B1
4.4 Pacuer ob6opynoBanus asst 3 OIIK-6-31 J.1 KMS5
Pa3ITUBKHU CTaJH B OIIK-6-Y1 JI1.2J13.3
n3noxuuns /Tlp/ OIIK-6-B1 IIK- | 91 32 33 B4
5-31 IIK-5-VY1
[IK-5-B1 IIK-3
-31 I[IK-3-V1
[K-3-Bl
4.5 Omnpezenenue napaMmeTpoB 2 OIIK-6-31 J1.1 KM5
3aTBepACBaHUs OIIK-6-Y1 JI1.2J13.3
HENPEPBIBHOIUTON 3arOTOBKU OIIK-6-B1 IIK- | 91 32 23 54
B 3aBUCHMOCTH OT 5-31 TIK-5-VY1
KOHCTPYKTUBHBIX U [IK-5-B1 [IK-3
TEXHOJIOTMYECKUX -31 TIK-3-V1
napameTpoB paziuBku. /T1p/ IIK-3-B1
4.6 Omnpenenenue 2 OIIK-6-31 J1.1 KM5
MIPOIOIKUTEIIEHOCTH OIIK-6-Y1 JI1.2J13.3
HENpPEepbIBHOM pa3INBKU OIIK-6-B1 IIK- | B1 32 33 54
TIJIAaBKYU 1 5-31 [IK-5-Y1
MIPOU3BOAUTEIBLHOCTH TIK-5-B1 TIK-3
MHJI3 /Tp/ -31 [IK-3-V1
TK-3-B1
4.7 KontponbHas padoTa 1 OIIK-6-31 KMS5
Ned /Tlp/ OIIK-6-Y1
OIIK-6-B1 IIK-
5-31 TIK-5-Y1
[K-5-B1 MK-3
-31 [IK-3-V1

I1K-3-B1




4.8 HccnenoBanue [uHAMUKH 6 3 OIIK-6-31 JI1.1 KM5 P9
3aTBEp/ICBaHUs CTAIBHOTO OIIK-6-Y1 JI1.2J13.2
cnutka /J1ab/ OIIK-6-B1 IIK- | D1 32 23 D4
5-31 TIK-5-VY1
[IK-5-B1 TIK-3
-31 [IK-3-V1
IK-3-B1
4.9 N3ydenne ycagouHbIx 6 6 OIIK-6-31 JI1.1 KM5 P10
MIPOLIECCOB MPH OIIK-6-Y1 JI1.2J13.2
KpUCTaTU3aiyu crainu /J1ab/ OIIK-6-B1 IIK- | B1 32 23 54
5-31 TIK-5-VY1
[K-5-B1 MK-3
-31 TIK-3-V1
TK-3-B1
4.10 |IloaroroBka K JJaOOpaTOPHBIM 6 4 OIIK-6-31 JI1.1 P10,P9
3anstusM /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 TIK- 24
5-31 [IK-5-Y1
[IK-5-B1 IK-3
-31 [IK-3-V1
IK-3-B1
4.11 |IloaroroBka K KOHTPOJBHOM 6 6 OIIK-6-31 J.1 KMS5
pabote Ned /Cp/ OIIK-6-Y1 JI1.2J13.2
OIIK-6-B1 IIK- JI3.3
5-31 TIK-5-Y1 | 5122323 24
[K-5-B1 IK-3
-31 [IK-3-V1
I1K-3-B1
4.12 | BelnoysiHEHUE IOMAIITHETO 6 12 OIIK-6-31 J.1 P2
3amanus /Cp/ OIIK-6-Y1 JI1.2713.4
OIIK-6-B1 TIK- | D1 32 23 B4
5-31 TIK-5-VY1
[K-5-B1 IIK-3
-31 [IK-3-VY1
IK-3-Bl
4.13  |IloaroToBKa K 3K3aMeHY I10 6 19 OIIK-6-31 J1.1 KM6
IUCLIUILINHE OIIK-6-Y1 JI1.2J12.1
"Mertatyprudeckue OIIK-6-B1 IIK- | 91 32 23 54
texnonorun" /Cp/ 5-31 TIK-5-VY1
IIK-5-B1 TIK-3
-31 [IK-3-V1
IK-3-B1
4.14 | Ox3amen /Cp/ 5 0 KM6
5. ®OHJ OLHEHOYHBIX MATEPUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAs padoTa, TecT, KOJUIOKBUYM, JK3aMeH M T.II), BONPOCHI s
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsaoe rg:{m;ell();:gme B
KM MepoNpHsITHE It pBI OIPOCHI ISl TOATOTOBKH

KOMIIETEHIIHI




KM1

KontponbHas
pabora 1

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

1 Omnpenenenne pyapl. OCHOBHbIE MUHEPATOrHYECKHE THIIbI
KEJIE3HBIX Py U UX XapaKTEPUCTHKA.
2 Ilycras nopoja kene3HbIX pyl, OCHOBHOCTb. Ilone3Hble u

Bpe/IHBIE IPUMECH B JKENIE3HBIX py-laX. TpeOoBaHUS K JKEIE3HBIM
pyaam.

3 Jpobnenue xene3Hsix pya. CrocoObl U CXeMbI poOIIeHUs.
IokazaTenn 3¢phexkTUBHOCTH APOO-TICHUSL.

4 KOHCTpYKIMH OCHOBHBIX THIIOB JIPOOMIIOK M MapaMeTphbl UX
paboTEI.

5 W3menbyeHue mMarepuanoB. Arperarsl, IpUMEHIEMbIE AJIS
U3METbUYEHUS.

6 I'poxoueHue u knaccudukanys. OCHOBHBIE ITOKa3aTeIH
nporieccoB. [IpuHIUT paboThl TPOXO-TOB H CIIUPATHEHOTO
knaccudukaTopa.

7 O6orarienue xene3Hbix pya. CrocoOsl 00oramnieHus
KEJIe3HBIX PyI.

8 INokazaTtenn 3¢h(heKTUBHOCTH OOOTAIIEHNUS KETIE3HBIX PYA.
9 Oo6orarieHue Xene3HbX pyl cnoco0OM MPOMBIBKH:
CYIIHOCTb, OCHOBHBIE arperaTsl ¥ OKa3a-Tel UX paboThI.

10 I'paBUTAIIIOHHEIE METOABI OOOTAICHHUS: CYITHOCTB,
OCHOBHBIE arperaThl U MOKa3aTell ux pa-00THl.

11 O6orarenie MarHUTHOM cenaparued. CxemMa U MPUHIAT
paboThI GapabaHHOTO cenapaTopa ¢ BepxXHel 3arpy3Koi X THL.

12 OO0xur MUXTOBEIX MaTepuainoB. L{emn u TexHomorus
MarHeTH3UPYIOLIEro OOXKuUTa.

13 YepenHeHue Kene3HbIX pyJl: Lelb, CIOcO0bl U MOKa3aTenn
3G HEKTUBHOCTH.

14 OKycKOBaHHE KeNIe30PyTHBIX MAaTEpHAIOB: LEb U CIIOCOOBI
MPOBE/ICHHUSI.

15 CyurHocTs nporecca arjiomepanud. KoMnoHeHTHBIH cocTaB
arJIOMEepaIMOHHON MIMXTHI ¥ Tpe-00BaHUS K HEMY.

16 CyImHOCTh mpoliecca arioMepaund. TeXHOIorn4ecKre
orepanuy mporecca araoMeparmu.

17 Onucare npouece CIeKaHus arjioMepara. 30HbL,
obpasyromuecs B Mpolecce CIeKaHus.

18 Omnucatb (pU3NKO-XUMHUYECKUE MPOLIECCHI, MPOXOJIINE ITPU
CTIEKaHWH arjioMepara.

19 Omnmcats nponecc 00pa3oBaHUS TOTOBOIO arioMepara.
JlerkonnaBkue coeAMHEHHs, 00pa3yro-Iuecs B IpoLecce araoMepariH.
MuHepanornyeckuii coctas araomMepaTa.

20 [Ipouecc cniekanus arnomepaTta Ha KOHBeilepHOU
arjgoMeparoHHoi MamuHe. CxeMa arjaoMa-IIHHbL U JIEHTHI,
TEXHOJIOTHYECKUE OMEepaLuy MpoLecca araoMepalyH.

21 OCHOBHBIE TEXHUKO-3KOHOMHYECKUMH ITOKA3aTEIIMU
mporecca araoMepaIiy: IPOH3BOIU-TEIIFHOCTh arperara 1 KauecTBO
MOJIy4aeMoro araoMepara.

22 [Tpon3BoACTBO OKATHIMIEH KaK CIIOCO0 OKYCKOBaHHMS
TOHKOM3MEJIbUCHHBIX KOHIIEHTpaToB. O0IIas TEXHOJIOTHIEecKast cxeMa
MPOU3BOJICTBA OKaThIIIEH Ha (habpuke.

23 [InxTOBBIE MaTepUAalbl Ul MPOM3BOACTBA OKATHIIIEH U
TpeOoBaHMs K HUM. TEXHOJIOTHYECKHE OTIEPAINH ITOTYYCHHS CHIPBIX
OKaTHIIIeH U UX copepxaHue. TpeOoBaHMs K CHIPBIM OKATHIIIAM.

24 Onucath OCHOBHBIE 3Talbl MPOU3BOJACTBA OKaThiei. Lens u
CYIIHOCTb 00KHI'a CBIPBIX OKa-ThImeH. OnucaTh GU3NKO-XUMHIECKHE
TPEBpAIICHIUS IPOXOIAIINE IPH 00KHTE OKATHIIIEH.

25 Cxema KOHBEHEpHOI MaIIMHBI Ul 00KHUTra OKaTHIIICH.
TexHonoruueckue 30HbI KOHBEHEPHOIN MaIIMHBI A7 00)KUTa OKaThIIIei
U UX TIOKa3aTelny.

26 Onucarb MeTaJIIypruueckue CBOWCTBA oKaTbllield. CpaBHUTh
CBOICTBa aryioMepaTa 1 OKaThIILIEH.




KM2

KontponbHas
pabota 2

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

Teoperuueckue BOIIPOCHI K KOHTPONBHOI paboTe No2

1 CTpyKTypa KJIaCCHYECKOr0 JBYXCTYIEHYATOr0 CIIoco0a
TPON3BOJICTBA YEPHBIX METAIIIOB.

2 OO6mas cxema TOMEHHOM IaBKH. OCHOBHBEIE OCOOEHHOCTH
JIOMEHHOT'O TIPOM3BOACTBA U €r0 HEIOCTATKH.

3 CyIHoCcTs JOMEHHOTO Mpon3BoacTBa. [Ipodminb moMeHHON
TI€YX ¥ OCHOBHBIE TIPOIIECCHI JIO-MEHHOH TIIaBKH.

4 Kokc. @yHKkMu Kokca B IOMEHHOH IuiaBke. TeXHOIOTUs
MIPOM3BOACTBA KOKCA M CTAJANUU MPO-1Iecca KOKCOBAHUSL.

5 Kokc. @yHknmu kokca B 1oMeHHOH 1utaBke. OCHOBHBIE
MOKAa3aTeNn KauecTBa KOKCa U UX CO-IIepKaHue.

6 JIBixkeHue ra3oB B JOMEHHOH meun. TpeGoBaHUs K
pacnpeeneHHIo Ia30B, U IPUUUHBI, IPE-ISTCTBYIOIINE PABHOMEPHOMY
pacmpeneneHrIo Ta30B 110 CEYECHHIO JOMEHHOM ITeun

7 ParnonansHOE pacnpeneneHue ra3oB U CIOCOOBI €ro
OLIEHKH. THIBI pacripeeseHns Ta30BbIX TOTOKOB I10 CEYEHHIO I1EYH.
I'a30mpoHNIIaEMOCTh ITMXTOBBIX MATEPUATIOB JOMEHHOH TIABKH.

8 pon3BoJcTBa. VICXOmHBIE MaTepHanbl U MPOLYKTHI

9 CxeMa mofayul MaTepHaloB B Ieyb U (OPMHUPOBAHHE
MOBEPXHOCTH 3aCHIIH.

10 ®akTophbl, BIUAIONINE HA paclipeelieHue MaTepuaioB Ha
KOJIOIIHUKE, MEXaHNU3M X BIUSHHUS.

11 JIBKeHHe MIUXTOBBIX MAaTe€pUaloB B JOMEHHOH MEYH.
ITpuauHET OITyCKaHMS IINXTHL.

12 AKTHBHBII BEC HMIMXTHI U CHUIIBI, IPEMATCTBYIOIINE

OITyCKAaHHMIO MIMXTOBBIX MaTePHAaJIOB. [IBH-KEeHHE MAaTEpHATIOB B HIKHEN
YacTU AOMEHHOH IEUH.

13 [Iporueccrl, mpoucxondiye B BEpXHEW YaCTH HIaXThl
JIOMEHHOM Ne4n: yJajaeHHe BIard 1 JIeTy-41X BEeIIecTB TOILTUBA,
pasnoxeHue KapOoHaTOB.

14 Onycarh NPUHLIUI N1OCIEN0BATENLHOCTH
BOCCTaHOBUTEINBHBIX IporieccoB A.A. baiikoBa Ha npumepe
BOCCTaHOBJIEHHS XkeJie3a. TeMnepaTypHble 30HbI BOCCTAaHOBIECHHS
JKeJe3a U3 OKCHJIOB.

15 DU3UKO-XUMHUUECKUE OCHOBBI BOCCTAHOBUTENIBHBIX
HpOLECcCOB. 3aBUCUMOCTh XUMHUYECKOTO CPOJICTBA IEMEHTOB K
KHUCJIOPOIy OT TeMIIepaTypbl. XUMHUUECKasi IPOYHOCTH OKCUAOB IOMEH-
HOM TIJTaBKH.

16 BoccraHoBneHHE OKCUIOB Kelle3a MOHOOKCUIOM YIIIEPOJa.
Kpussie paBHoBecus razoBbix cmeceit CO2 u CO ¢ okcugam xeses3a u
JKEJIE30M.

17 Boccranosnenne okcuaoB xkeneza BopopoaoM. Kpuseie
paBHOBecus ra3oBbix cMeceit H2 u H20map, CO2 u CO ¢ okcugamu
JKeJe3a U HKeIe30M.

18 BoccraHoBieHne OKCHIOB XkKele3a YIIepoIoM.
19 CpaBHeHHE NPSMOro U KOCBEHHOI'O BOCCTaHOBJICHHUS.
20 AICOPOIIMOHHO-aBTOKATAINTHYECKUI MEXaHU3M

BOCCTaHOBJICHHUS OKCHJIOB KeJe3a ra3aMu. BiHsiHIe pa3inaHbIX
(hakTOPOB HA CKOPOCTH BOCCTAHOBIICHHS

21 BoccranoBnenue kpemHusi, Mapranua u ¢ocdopa B
JTOMEHHOMH IEYH.

22 HayrnepokuBanue xese3a u 00pa3oBaHUE YyTyHA.

23 OO0pa3oBaHue IUIaKa M €ro cocTaB. BakHelmme cBoiicTBa
IJIAKOB.

24 Jecynbdyparys 9yryHa B JOMEHHON Te4H. Y CIOBHUS
yAaJieHUs cephl U3 YyTryHa.

25 [Iponeccrl B ropHe JOMEHHOM Medd. [1onpoOHO M3TOKHUTD

Hpoliece TOpeHus yriiepoja Kokca Ha Gpypmax, GopMupoBaHue n
mapaMeTpsl 30H HUPKYJLINH, TapaMeTpsl pypMEHHBIX ra30B.

26 [Ipoueccr! B ropHe qoMeHHOW nedn. OKHCIeHHE COCTaBHBIX
gacTell uyryHa B (JypMEHHBIX ouarax 1 UX IOBTOPHOE BOCCTAHOBJIECHHE
B FOpHE: CYHIHOCTb U MOCIEACTBHS

27 Crioco0bI HHTEHCH(HKAINH JOMEHHOTO TIPOIecca U UX




KM3

JuddepeniupoBans
Bl 3a4eT

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

TeopeTquCKHe BOIIPOCHI OK3aMCHAIITMOHHBIX OHMIIETOB:

1 Omnpenenenue pyabl. OCHOBHBIE MHHEPATIOTMYECKHIE THITBI
KETIe3HBIX Py U X XapakTepucTHKa. TpeOOBaHU K KEIC3HBIM PyIaM.
2 Jpobnenue xene3nHsix pyd. CrocoObl U cXeMbl JpoOIeHus.

TToxazarenu s dexTuBHOCTH ApobaeHns. KOHCTpYKIMN OCHOBHBIX
THIIOB JIPOOWIJIOK U TIapaMeTPhl X PabOTHL.

3 W3menbyeHue marepuanoB. ArperaTsl, IpUMEHsIEMbIE OIS
U3METBUYCHUS U TTOKa3aTeH UX pa-00ThI.

4 I'poxouenue u knaccudukanys. OCHOBHBIC ITOKa3aTEIH
nporeccos. [TpuHINT pabOTHI IPOXOTOB U CHHPATHLHOTO
knaccudukaTopa.

5 O6orarmienue xene3Hsix pyd. CrocoOsl oboramieHus
xene3HbIX pyn. [Tokazarenu 3 GexTnBHOCTH 000TaIEHHS JKENIE3HBIX
PYA.

6 OoborareHne *Kene3HbIX Py CIO0COO0M HMPOMBIBKH:
CYIIHOCTb, OCHOBHBIE arperarsl 1 MOKa3a-TeIu uX paboTsl.

7 I'paBUTAIIIOHHBIE METOABI OOOTAICHHUS: CYITHOCTB,
OCHOBHBIE arperaThl U IMOKa3aTeNl UX pa-00THI.

8 O6oramienue MarHuTHOM cenaparued. Cxema U NPUHLUI
paboTsl OapabaHHOTO cerapaTopa ¢ BepXHEH 3arpy3KOi IHXTEL

9 VYcpenHeHne KeJIe3HbIX Py elb, COCO0BI U MOKa3aTenn
9 (HEeKTUBHOCTH.

10 OKyCKOBaHHE XKEJE30PYIHBIX MAaTEPUAIOB: LETb U CIIOCOOBI
nposeaeHus. CymHOCTh nporecca aromepaniui. KoMmoHeHTHBIN
COCTaB arJIOMEPalOHHON IUXTHl ¥ TPEOOBAHUS K HEMY.

11 CymHOCTh mpolecca arioMepauud. TeXHOIorn4ecKre
oleparyy nporecca araoMepaniy. 30Hbl, 00pa3yroluecs B IpoLecce
CTIEKaHMS.

12 Omnucars GU3NKO-XUMHIECKHE MPOLECCHI, MPOXOISIINE TIPH
CIIEKaHWH arjoMepara. JIerko-ruiaBkue coeAnHeHus1, 00pasylomuecs B
mporecce ariaoMepanyui. MuHepanTornaecKuid CocTaB arjioMepara.

13 IIponecc cnekanus ariioMepara Ha KOHBeHEpHOI
arjaoMeparoHHoi MamuHe. CxeMa arJoMariuHbl 1 OCHOBHBIE
TeXHoJornyeckue onepanu. OCHOBHbIE TEXHUKO-KOHOMUUYECKUMH
MIOKa3aTeNsIMH IIpoIiecca arfIoMEepaIiy: TIPOU3BOANTEIBHOCTH arperara
U Ka4eCTBO IIOTy4aeMoro araoMepara.

14 IIponsBoacTBO OKaThIIEH Kak CIocOO OKYCKOBaHUS
TOHKOW3MEJIbUCHHBIX KOHIIEHTpaToB. O0IIas TEXHOJIOTHIecKast cXxeMa
MPON3BOJICTBA OKATHIMIEH Ha (habpuke.

15 [IIuxToBBIE MaTEepHalbl JUIsl IPOU3BOACTBA OKATHIIEH U
TpeOOBaHMs K HUM. TeXHOJIOrnYecKUe OIepaluy IOIyYeHHUs! CHIPBIX
OKaTHIIIeH 1 UX copepxaHue. TpeOoBaHMS K CHIPBIM OKATHIIIAM.

16 OmnucaTb OCHOBHBIC 3Talbl IPOU3BOACTBA OKaTeimieil. Llens u
CYIIHOCTb 00KHTI'a CHIPbIX OKa-ThIeH. OnucaTh GU3NKO-XUMHYECKHE
TIpeBpAaIICHUs, TIPOXOIAIIIE TIPH O0KUTe OKATHIIICH.

17 Cxema KOHBEHEpHOI MaIIMHBI Ui 00KHUTra OKaTHIMICH.
TexHonornueckue 30H6I KOHBEHEPHOW MaIIUHbI U 00)KHUTa OKAThIILIEH
U UX MOKa3aTeNu.

18 OrnurcaTh METaUTypru4eckue CBOMcTBa okaThimeil. CpaBHUTH
CBOICTBA arjoMepaTa U OKaThl-1IeH.
19 CTpyKTypa KJIaCCHYECKOr0 JBYXCTYIEHYAaTOr0 CIIoco0a

MPOM3BOCTBA YSPHBIX METAIUTOB. O0Mmasi cxeMa JTOMEHHOTO
mpou3BoACTBa. VICXOIHBIE MaTEepUaNbl U IPOIYKTHI JOMEHHOM TTaBKH.
20 OCHOBHBIE OCOOEHHOCTH JIOMEHHOTO MPOU3BOJCTBA U €ro
HenmocTaTkd. CyIIHOCTh JIOMEHHOTO MPOu3BoCTBa. [Ipodib
JIOMEHHOM TI€YX ¥ OCHOBHBIE TIPOIECCHI JOMEHHOMW TUIABKH.

21 Kokec. @yHkuuu Kokca B 1OMEHHOH IutaBke. TexHoOIOrus
MPOM3BO/ICTBA KOKCA U CTAJIUU Mpo-liecca KokcoBaHusi. OCHOBHbBIC
MOKA3aTeNN Ka4eCcTBa KOKCa U UX COACpIKaHHE.

22 JIBikeHue Ta30B B TOMEHHOH meun. TpeGoBaHUS K
pacrnpeeneHnIo ra3oB, U IPUUUHBL, IPE-MATCTBYIOIINE PABHOMEPHOMY
pacnpeziesieHUIo Ta30B 10 CEUEHUIO JOMEHHOH Meuun

23 ParnmonansHOe pacmperneneHne ra3oB U CIocoObl €ro
oLeHKH. THIBI pactipeeNeHns Ta30BbIX TOTOKOB 110 CEYECHHIO MEYH.
["a3onpoHUIIaeMOCTh IMUXTOBBIX MATEPHAIIOB IOMEHHOM IIJIABKH.

24 Cxema mojiayil MaTepualioB B Tiedb U ()OPMHUPOBAHHE
MOBEPXHOCTH 3achIU. DakTOPbI, BIHUSIONINE Ha pacpeeieHne
MaTepHajoB Ha KOJOUTHUKE, MEXaHU3M HX BIIUSHHUS.




25 JBruKeHHne MUXTOBBIX MAaTepHalIOB B JIOMEHHOM meuwu.
ITpuunHbI ONycKaHUs IUXThI. AKTUB-HBINA BEC IIUXTHI U CHJIBL,
MPETSTCTBYIONINE OITYCKAaHHUIO MIMXTOBBIX MaTEPHAJIOB.

26 [Ipoueccsl, npoucxondie B BEpXHEH YacTH LIaXThl
JIOMEHHOM Meuu: yAaJeHue BJard 1 JIeTy-41X BEIIeCTB TOIJINBA,
pasnokeHrne KapOoHaTOB.

27 Onucars NPUHLIUN N10CIE0BATEILHOCTH
BOCCTaHOBHUTENBHBIX MporieccoB A.A. baiikoBa Ha mpumepe
BOCCTaHOBJICHUS XKeJle3a. XapaKTepUCTHKA PEAKIIUi BOCCTaHOBIICHUS
xKeJe3a U3 OKCHIOB. XUMHUUECKas POYHOCTh OKCHIOB IOMEHHOM
TUTaBKH.

28 BoccraHoBieHre OKCHIOB JKelle3a MOHOOKCHIOM YIJiepona H
BOJIOPOAOM. Y CJIOBUI BOCCTAHOBIIEHUS XKele3a MOHOOKCH/IOM yTileposia
1 BOZOPOJIOM. ANICOPOIIMOHHO-aBTOKATATUTHIECKUN MEXaHN3M
BOCCTaHOBJICHHS OKCHJIOB jKelle3a ra3aMu. BiusiHue pa3iinyHbIX
(haKTOPOB HAa CKOPOCTH BOCCTAHOBIICHHSI.

29 Boccranosnenne okcuzoB kenesza yriaepoaom. CpaBHEHHE
MPSIMOTO ¥ KOCBEHHOT'O BOCCTaHOBJICHUSI.

30 BoccranoBnenue kpeMHHs, Maprania u ¢gocgopa B
JIOMEHHOM neuu.

31 HayrnepoxuBanue xesne3a u o0pa3oBaHUE YyTYHA.

32 OO0pa3oBaHue IUIaKa U €ro coctaB. BakHelmue cBoiicTBa
IIJTAKOB.

33 Jecynbhyparus 9yryHa B JOMEHHON Te4H. Y CIIOBHUS
yAaJIeHus cephbl U3 YyTyHa.

34 [Iponeccrl B ropHe JOMEHHOMN medd. [1oapoOHO U3MOKHUTD

MPOIIECC TOPEHUs yIieposa Kokca Ha pypMax, GOpMHUPOBAHHE U
mapaMeTpsl 30H IUPKYIISAIIH, TTapaMeTphbl (ypMEHHBIX Ta30B.

35 [Iponeccrl B ropHe JoMeHHOW Meun. OKHUCIEHHE COCTAaBHBIX
qacTeil 4yryHa B QypMEHHBIX OYarax M X MOBTOPHOE BOCCTAHOBJICHUE
B TOpHE: CYITHOCTD U MOCIICICTBHS

36 Crioco0bI HHTEHCH(HKAINH JOMEHHOTO TIPOIecca U X




KM4

KontponbHas
pabora 3

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

Teopernueckue BOIPOCH! K KOHTPOJIBHOH pabote Ne3:

1. Knaccugukarus cranei mo crnocody mpou3BOICTBa, IO
Ha3HAYEHMIO, IT0 Ka4eCTBY CTAJIH, IT0 XUMHIECKOMY COCTaBY H IO
CTEMEeHU PaCKUCICHHOCTH.

2. Hcrounuku oOpa3oBaHHs U POJIb 1IUIAKa B CTaNIETIaBUIIBHBIX
nporeccax. OOI¥e MPUHIHITB YCTAaHOBJICHUS OTUMAaJIbHOTO
IIJJAKOBOT'O PEKMUMA TIABKH.

3. [ITnxTOBBIE MaTepUalbl CTANCIIIABUIBHBIX MPOIECCOB HA
HpHMepe MHUXThI KUCIOPOHO-KOHBEPTEPHOH IIIaBKH ¥ TPEOOBAHUS K
HHM.

4. OxwucneHue yriepoaa: poib, BIMSHHAEC Ha CBOMCTBA CTalH,
OCHOBHBIE PEaKLIUH OKUCIICHUS! U MUHIMAJIbHOE OCTaTOYHOE
CoZiep’aHHUe Yrieposa B CTATIH.

5. IloBeneHue KpeMHUs B CTalEMIaBUIBHBIX IIPOLECCAX:
OCHOBHBIE PEaKIIUH, OCTaTOYHOE COJEP>KaHNE KPEMHHUS U €TO BIHSIHUE
Ha CBOIfcTBa CTamH.

6. IToBeneHne MapraHIia: OCHOBHBIC PEaKINH, OCTATOYHOE
COZepXKaHNe MapraHiia U ero BIMSHUE HAa CBOHCTBA CTANIH, JOCTIKCHUE
3aJ]aHHOTO COZlep KaHHs MapraHia.

7. IMoBenenne ocdopa: OCHOBHBIE PEAKIMN U OCOOEHHOCTH
nedochopaliil B OCHOBHBIX W KHC-TIBIX MPOIIECCax, YCIOBUS
nedocdopariu u BiusHEE Pochopa Ha CBOMCTBA CTANH.

8. VYnanenue cepsl B CTaJeIUIaBHIbHBIX MIPOLECCAX: OCHOBHBIE
PEaKINH M yCIOBHS NeCcyTb(QypaIui, BIUSHAE Cephl Ha CBOMCTBA
CTaJIH.

9. YCTpOHCTBO KUCIOPOAHOro KOoHBepTepa. OCHOBHBIE
HapaMeTphl, ONPEEISIONIIE BO3MOXXHOCTh PabOThI KOHBepTEpa 6e3
BBIOPOCOB.

10. TexHonornyeckue onepanuu KUCIOPOJHO-KOHBEPTEPHOU
TUIaBKH C BEpXHeH nopadeil [yThs U X COAEpIKAHHE.

11. B3aumMoneiicTBue KUCIOPOAHONW CTPYH C JKUAKOH BaHHOHN NpHU
BEpXHEH U JOHHOH nojaue ku-cnopoja. CTpykTypa peakliMOHHON 30HBI
U TIPOLIECCHI, TPOTEKAIOIIUE IPHU MPOTYBKE.

12. [TapameTpsl JyTbEBOTO peXHMMa KHCIOPOIHO-KOHBEPTEPHOI
TUTABKH U MX BIMSHAE HA ITOKA3a-TEeJN IIaBKH.
13. OxucneHue yriepoja: poib, BIHSHHE Ha CBOMCTBA CTalH,

OCHOBHBIE PEaKLIUH OKUCIIEHUS] U MUHIMAJIbHOE OCTaTOYHOE
COZIepKaHHUe YIrIeposa B CTATIH.

14. Oxaxaronye 100aBKU TPH KUCIOPOTHO-KOHBEPTEPHOH
IUIaBKe, UX IPEUMYIIECTBA U HeJoC-TaTKH. CocoOB! MOBBIIIEHHS AOIH
JIOMa B METAIIMYECKOMN IIMXTE KUCIOPOIHBIX KOHBEPTEPOB.

15. IIpeumymiecTBa U HENOCTATKU KUCIOPOIHBIX IIPOLIECCOB C
BEpXHEH U JOHHOH IIPOAYBKOI KU-ca0poaoM. Ilepeuricianre BapuaHThl
KOHBEPTEPHBIX MPOLIECCOB C KOMOMHUPOBAHHOM MPOYB-KOil U faiTe nx
KpaTKylO XapaKTepPUCTHUKY.

16. OCHOBHBIE IIPUXOJHBIE U PACXOAHBIE CTATbU MAaTEPUAIBLHOIO
Y TEIUIOBOT0 0aJIaHCOB KHCIOPOAHO-KOHBEPTEPHON TUIABKH.

17. V3MeHeHue cocTaBa M TEMIIEPATyphl METaIa 10 XOAY
KHCIIOPOTHO-KOHBEPTEPHOTO TIPOIIEeCcCa.

18. [ToBenenue xene3a U €ro MOTepu NpU KUCIOPOAHO-
KOHBEPTEPHOI Iu1aBke. BbIxon rogHoro.

19. OCHOBHBIE 33/1a41 CTaJCIIaBUIBHOIO nepezena. OCHOBBI
CHHXPOHM3AIIH TPOIIECCOB 00e3yTIEPOKUBAHIS M HarpeBa MeTaa.

20. HcTtounuky oOpa3oBaHUs M POJb IIJIaKa B CTaJeMJIaBUIbHBIX

mponeccax. O6H.[I/IC MPUHOUIIBI YCTAHOBJICHHA OIITUMAJIbHOT'O
IIJTaKOBOT'O PEKUMa IUIAaBKH.




KMS5

KontponbHas
pabora 4

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

Teoperuueckue BOIPOCH! K KOHTPOJIBHOH pabote Ned:

1. Crioco0b1 pa3nuBku cranu. [IpermyInecTBa 1 HEAOCTATKH
Pa3IMBKU CTAJM B U3JIOKHUIIBI CBEPXY TIepeN CH(POHHOMN Pa3TUBKOM.

2. Knaccugukanus n1eekToB CTaNbHBIX CIUTKOB, OTIHUTHIX B
W3JI0KHHULIBL.

3. CTpyKTypHBIE 30HBI CIUTKA CIOKOMHOW CTaJlu U MX
(hopmupoBaHUe IPU KPUCTAUTH3ANWHI. BennaHaa rooBHOM 00pe3un B
CIUTKAaX CIIOKOMHOW CTalH.

4. [puunHa 0Opa3oBaHus yCcaZoOYHOH PAKOBHUHBI B CIUTKE
CIIOKOMHOM CTaJTM U MEPOIIPUSATHS, CIOCOOCTBYIOIINE €€ BEIBOAY B
BEPXHIOIO YacTh CIUTKA.

5. Bunpl XxumMnueckoil HEOHOPOIHOCTH CIUTKOB U KpUTEPUH
OLIEHKH XMMHUYECKOI HEOAHOPOA-HOCTHU. 30HANIbHAS U AEHAPUTHAS
JIUKBAIHSA - OTIpeieNIeHHe, IPHYUHBI 00pa30BaHMsI, U CITOCO-ObI
CHIDKEHHS €€ Pa3BUTHUS.

6. [IposiBneHue 30HaIBHON JMKBALMU B CIUTKE CIIOKOHMHOMN
ctamu. Crienuduyeckre BUIbI THKBAIUU IPAMECEH B CITUTKE
CIIOKOIHOM CTanu, MPUYHUHBI HX 00pa30BaHUS U CIIOCOOBI OOPHOBI.

7. [TpuunHbl 00pa3oBaHUsl yCaJOYHONW PAKOBUHBI M €€ BIMSIHUE
Ha BBIXOJl TOJHOI'O IIPU PA3JIUBKE B U3I0KHULBI. CrieaabHbIE METOABI
TETUIOM30JISAIIUN ¥ 000TpeBa Bepxa CIUTKA CIIOKOMHOW CTaly,
CHOCOOCTBYIOIIME BBIBOAY YCaIOYHON PAKOBUHBI B BEPXHIOIO YacTh
CIIMTKA: Ha3HAYCHHUE, CYLTHOCTb.

8. Crazny TOATOTOBKH 000PYIOBaHMS K Pa3NIMBKE B M3JIOXKHHIIL.
9. OO0mas xapaKTepUCTHKA HETIPEPHIBHON PA3IMBKU CTalll U €¢
CpaBHEHHE C Pa3IHUBKON B U3JIOKHHUIIBI.

10. OCHOBHBIE BHBI MAIlIMH HENPEPBIBHOTO JHThS 3arOTOBOK.

XapakTepucTUKa YCTAHOBOK HENIPEPBIBHOMI Pa3IUBKU CTAIN
BEPTHUKAIBHOTO TUIMA (OTIMIUTEIbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

11. OCHOBHBIE BHJIbl MalllUH HENPEPBIBHOIO JUThs 3aTOTOBOK.
XapakTepuCcTUKa YCTAHOBOK HeE-IIPEPhIBHON PAa3IUBKU CTaIU
paguaIbHOTO U KPUBOJIMHEHHOTO TUMOB (OTJIMYUTEIBHBIE 0CO-
OEHHOCTH, IPENMYIIECTBA U HEJOCTaTKN).

12. OCHOBHBIE BH/Ibl MalllUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
XapaKTepuCTHKA YCTAHOBOK HE-TIPEPHIBHON Pa3JIMBKH CTAIH C U3THOOM
CIIMTKA (OTIMYHUTENBHBIE OCOOCHHOCTH, IPEUMYILECTBA U HEIOCTATKH).
13. OCHOBHBIE BHJIbl MallIUH HENPEPBIBHOIO JUThS 3aIOTOBOK.
XapakTepuCcTUKa YCTAHOBOK HeE-IIPEPhIBHON Pa3IUBKU CTaJIU
TOPU3OHTAIBHOTO TUMA (OTIMYUTENbHbIE OCOOEHHOCTH, IPEUMY-
IECTBA U HEJOCTATKH).

14. OCHOBHBIE Y3JIbl MAIIMHbBI HENPEPHIBHOIO JIUThS 3aIOTOBOK.
IIpomeskyTOUHBII KOBIIL: HA3HAYEHHUE, KOHCTPYKLUS, TEXHOJIOTHs
MPUMEHEHUS.

15. OCHOBHBIE Y3JIbl MAIIMHbBI HENPEPBIBHOIO JIUThS 3aIOTOBOK.
MexaHu3M KauaHMs KpUCTALIIN3aTOpa: Ha3HAYECHUE, aMILIUTYAa U
9acTOTa KauaHHUs.

16. OCHOBHBIE Y3/1bl MAlIMHBI HEMPEPBIBHOTO JIUThS 3aTOTOBOK.
Kpucraminzarop: Ha3HaueHHE, KOHCTPYKIMU, MaTepUall, CTOMKOCTb,
JUIMHA B ()OpMa TIOIIEPEUHOTO CEUCHHSI.

17. OCHOBHBIE Y3/1bl MAIIMHBI HEMPEPBIBHOTO JUThS 3aTOTOBOK.
30Ha BTOPUYHOI'0 OXJIAXAECHUs: Ha3HauYeHHe, IPOTSHKEHHOCTD,
KOHCTPYKIIHS, CIIOCOOBI ITOJAYH BOABI Ha CIIUTOK

18. Y CcTaHOBKM HENPEPBIBHOM PA3JIMBKU CTAId HOBOI'O
nokosieHust. Cxema IIpOU3BOACTBEHHOT'O IIPOLIEcca, OCOOCHHOCTH
KOHCTPYKLIUH, IPEUMYILIECTBA Iepen TpaaunuoHHsimu MHII3.

19. OreHKa Ka4ecTBY HENPEPHIBHO JHUTHIX 3aTOTOBOK IO
OTHOILIEHHUIO K CIIUTKaM, MOIY4YE€HHbIM B U310KHHUIaX. OCHOBHBIE
JeeKTHI CIIUTKOB, TOTYIAEMBIX HETIPEPHIBHOMN Pa3MBKOM, IIPHIHHEI
UX HOSIBICHUS U MEPOIPUATHS 110 UX YCTPAHEHUIO.

20. [ocnenoBatensHOCTH onepauuii o noarotroske MHJI3 k
paziuBke. OCOOEHHOCTH TEXHOJIOTUH HAYaJILHOTO NIEPUOAA Pa3IIMBKH
cranu Ha MHJI3.




KM6

DK3aMeH

OIIK-6-31;0I1K-6-
V1;0IIK-6-B1

Teopernueckue BOIIPOCH 6uneToB s 1uddepeHnnpoBaHHOrO 3a4eTa
(6 cemectp):

1 Krnaccudukanms cranei mo croco0y mpon3BOICTBa, MO
Ha3HAYEHHIO, 110 KA4eCTBY CTAJIH, [0 XUMHIECKOMY COCTaBY H II0
CTEMNeHHU pacKkucieHHOCTH. [IIuXxToBbIe MaTepualsl CTaNlelIaBUIbHBIX
HPOLIECCOB M TPEOOBAHNUS K HUM.

2 Vcrounnkn 0Opa3oBaHUS M POk NIUTAKa B CTAJICTIIABHUIIBHBIX
nporeccax. OOmye IPUHIUIEI yCTaHOBICHHUS ONTHMAIBEHOTO
HIJaKOBOTO PEKUMA TIIaBKH.

3 OKuceHne yriepoaa: poib, BIMSHAEC Ha CBOMCTBA CTaJH,
OCHOBHBIE PEAKIIUH OKHCIICHNS 1 MUHIMAJIEHOE OCTaTOYHOE
cofepxaHue yriaeposa B cTand. OCHOBBI CHHXPOHHU3ALUH MPOLECCOB
00€e3yriIepoXHBaHys 1 HarpeBa MeTaja.

4 IloBeneHue KpeMHUs B CTalEMIaBUIBHBIX IIPOLECCAX:
OCHOBHBIE PEaKIIUH, OCTATOYHOE CO-JAeprKaHIe KPEMHUSI U €T0 BIUSHHE
Ha CBOIfcTBa CTamH.

5 IToBeneHne MapraHIia: OCHOBHBIC PEaKINH, OCTATOYHOE
COZepXKaHNe MapraHiia U ero BIMSHUE HAa CBOHCTBA CTANIH, JOCTIKCHUE
3aJ]aHHOTO COZlep KaHHs MapraHia.

6 IMoBenenne ocdopa: OCHOBHBIE PEAKIMN U OCOOEHHOCTH
nedocopauil B OCHOBHBIX U KUCITBIX MPOIECcCaX, YCIOBHS
nedocdopariu u BiusHEE Pochopa Ha CBOMCTBA CTANH.

7 VYnanenue cepsl B CTaJeIUIaBHIbHBIX MIPOLECCAX: OCHOBHBIE
PEaKINH M yCIOBHS NeCcyTb(QypaIui, BIUSHAE Cephl Ha CBOMCTBA
CTaJIH.

8 YCTpOHCTBO KUCIOPOAHOro KOoHBepTepa. OCHOBHBIE
HapaMeTphl, ONPEEISIONIIE BO3MOXXHOCTh PabOThI KOHBepTEpa 6e3
BBIOPOCOB.

9 TexHonornueckue onepanuy KUCIOPOJHO-KOHBEPTEPHOI
TUIaBKH C BEpXHeH nopadeil [yThs U X COAEpIKAHHE.

10 [TapameTpsl AyTHEBOIO PEKUMA KHUCIOPOJHO-KOHBEPTEPHOH
TUIABKH U MX BIMSHHE HA MTOKa3aTelH IaBku. CTPyKTypa peakInOHHOH
30HBI U [IPOLIECCHI, TPOTEKAIOIIHE IPH MPOIYBKE.

11 Oxnaxpaaromuye 100aBKU TpU KUCIOPOIHO-KOHBEPTEPHOM
TUTABKE, UX IIPEIMYIIECTBA ¥ HeMOCTaTKH. CrIOCOOBI MOBBIMICHHUS TOIN
JIOMa B METAJTMYECKON IIMXTE KUCIOPOIHBIX KOHBEPTE-POB.

12 IIpenmyiecTBa ¥ HEAOCTATKU KUCIOPOIHBIX MPOLECCOB C
BEpXHEH 1 JOHHOU MPOAYBKOH KuciopoaoM. [lepeuncnure BapuaHThbl
KOHBEPTEPHBIX MIPOLIECCOB C KOMOMHIPOBAHHOH MTPOIYBKON U JalTe MX
KPaTKyI0 XapaKTEepUCTHUKY.

13 OCHOBHBIE NIPHUXOIHBIE U PACXOIHBIE CTATBH MAaTEPHATBHOIO
U TETUIOBOTO OAJIaHCOB KHCIOPOIHO-KOHBEPTEPHOI! MITABKU.
14 W3MeHeHue cocTaBa M TEMIIEPATyphl METaIa 110 XOAY

KHCIIOPOIHO-KOHBEPTEPHOTO npoliecca. [loBeneHue xenesa u ero
[IOTEPU MPU KUCIOPOAHO-KOHBEPTEPHOMH I1aBKe. Bbxon rogHoro.

15 Crioco0s1 pasnuBky cranu. [IpenmyInecTBa U HEAOCTATKH
Pa3IUBKU CTAIU B U3JIOXKHHUIIBI CBEpXY Mepe]] CU(POHHON pa3IUBKOIL.

16 Jaiite k1accuukanuio 1 nepedrcnuTe Ie(eKThl CTaIbHBIX
CJIUTKOB, OTJIMTBIX B U3JI0KHULBL.

17 CTpyKTypHBIC 30HBI CIMTKA CHOKOWHOM CTalM M UX
(opMHpoBaHUE P KpUCTAJUTH3aKMU. Bennunna ronosHoi obpesu B
CIIUTKaX CIOKOMHOM cTanu.

18 Buapl XuMHueckoi HEONHOPOAHOCTU CIUTKOB U KPUTEpUIl
OLICHKU XUMUYECKOIl HEOTHOPOJHOCTH. 30HANIbHAS U ACHAPUTHAS
JIMKBALUs - ONPEJICIICHNE, TPUYNHBI 00pa30BaHus, U COCOOBI
CHIDKEHHUS €€ Pa3BUTHUSL.

19 [IposiBneHue 30HaIbHON JTMKBALlMU B CIUTKE CIOKOMHOM
ctanu. Crienuduyeckre BUbI TUKBAIUU IPUMECEH B CIUTKE
CTIOKOIHOW CTaNu, MPUYHNHEI HX 00pa30BaHUS U CIIOCOOBI OOPHOBI.

20 Ipuanae! 00pa3oBaHKe yCaJOYHOH PaKOBHHEI U €€ BIHSHHE
Ha BBIXOJ] TOJJHOTO NPU Pa3IUBKe B H3M0KHUIBL. OCHOBHBIE U
CIIennaIbHbIC METO/IbI TEIION3OMISALMY U 000TrpeBa Bepxa CIINTKa
CTIOKOMHOM CTaJH, CHOCOOCTBYIOIIHE BEIBOY yCaI0YHON PAaKOBHHEI B
BEPXHIOI YACTh CIIUTKA: HA3HAYECHUE, CYIIHOCTb.

21 Iepeuncnute craguy MOATOTOBKH 0OOPYIOBAaHUS K Pa3iIUBKe
B U3JIOXKHULIBI U U3JI0KUTE UX COJCPIKAHUE.
22 JlaiiTe o0IIyI0 XapaKTePUCTHKY HETPEPBIBHON pa3lIUBKH

CTaJIU U €¢ CPaBHEHHE C Pa3JIMBKOIl B M3JI0KHUIIBL.




23 INepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapaKTepHCTUKY YCTaHOBKaM HEMPEPhIBHOMN Pa3IMBKU CTAIU
BEPTHKAIBGHOTO THUIA (OTIIMIUTEIBHBIE 0COOCHHOCTH, TPEUMYIIECTBA U
HEIOCTATKH).

24 IepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepHCTHKY YCTaHOBKaM HEMPEPBIBHOMN Pa3IMBKU CTAIN
paguaIbHOTO U KPUBOJIMHEHHOTO THIIOB (OTINIU-TEIBHEIC

0COOEHHOCTH, IPEUMYIIECTBA H HEJJOCTATKH).

25 IlepeuncnuTe BUABI MALIMH HEMPEPHIBHOTO JIUThs 3aTOTOBOK.
JaiiTe XapaKTepHCTHKY YCTaHOBKaM HETIPEPBIBHOM Pa3IMBKU CTAIH C
M3rnOOM CIUTKA (OTIMYUTEILHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

26 IlepeuncnuTe BUABI MAalIMH HEMPEPHIBHOTO JIUThs 3arOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKaM HEIIPEPHIBHOM pa3JIUBKU CTAIH
TOPU30HTAIBHOIO TUMA (OTIMYUTENbHBIE OCOOEHHOCTH, IIPEUMYIIECTBa

Y HEJIOCTATKH).

27 [epeuncnuTe OCHOBHBIE Y3JIBI MAIIMHEI HETIPEPHIBHOTO
JIUTHS 3aTOTOBOK U JAalTe MX KPATKYIO XapaKTEePUCTUKY (Ha3HAYCHHUE,
KOHCTPYKIUS, TEXHOIOTUS IPUMEHEHUS).

28 JlaiiTe OLICHKY KayecTBY HEHPEPHIBHO JIMTHIX 3arOTOBOK IO
OTHOIIICHHUIO K CITUTKaM, TTOJy9eHHBIM B N3JIOKHHIIAX.
29 INepeuncnute ocHOBHBIE AE(EKTHI CIUTKOB, MOITYyYaeMBIX

HE IPEPLIBHOM Pa3IMBKON, OOBSICHUTE IPUUYNHBI UX MOSBICHHS U
chopMyIHpYyITe BO3SMOXKHBIC MEPOTIPHUATHS IO X YCTPAHEHHIO.

30 IlocnenoBatensHOCTh onepauuii no noaroroske MHJI3 k
paznuBke. OCOOEHHOCTH TEXHOJIOTUH HAYaJILHOTO IIEPHO/A Pa3IMBKU
cranu Ha MHJI3.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX IO JUCIUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI ConeprxaHue paboThI
paboTsI paboTsI .
KOMITETEeHLIU I
P1 Jomamnee 3aganne | OTIK-6-31;0I1K-6- | O0bem momaminero 3aganus — 15-20 cTp.
B 5 ceMecTpe 1o V1;0IIK-6-B1 BapuanTsl 3ajanuii NpUBEICHBI B METOANYECKUX YKA3aHHUAX 110
Teme "AHanuz BBINOJTHEHUIO IOMALITHETO 3a1aHHsL.
3 PeKTHBHOCTH [TpaBWIIBHO BBITIOTHEHHOE 33JaHIE CUMTAETCS 3aYTEHHBIM. /lomariHee
paboTHI TOMEHHOI 3aJIaHHe, BEIOTHEHHOE HEBEPHO TN UMEIOIIee 3aMEUaHMUs,
neun"” BO3BpallaeTcs Ha qopaboTKy.
P2 Jomarmnee 3aganue | OIIK-6-31;0I1K-6- O6bem nomaninero 3aganus — 15-20 crp.
B 6 cemecTpe 1o V1;0IIK-6-B1 BapuaHTs! 3a1aHul IpUBEEHBI B METOJUYECKUX YKA3aHUAX 10
TeMe BBITIOJTHEHUIO IOMAIITHETO 3a1aHHS.
"IIpoexTrpoBaHue IIpaBunbHO BBIITOJHEHHOE 3a/1aHUE CUUTAETCS 3a4TeHHBIM. JloMaliHee
CTaJILHOTO CIUTKA" 3aJlaHKe, BBIIIOJIHEHHOE HEBEPHO MIIM UMEIOLIEE 3aMEeYaHus,
BO3BpaIaeTcs Ha JopadoTKY.
P3 JlaboparopHas OIIK-6-31;0I1K-6- 1 TepeuncnuTe OCHOBHBIE CIIOCOOBI 0OOTAIIEHHS YKEIE3HBIX PY/I.
pabora 1 V1;0IIK-6-B1 [aiiTe onpenenenue TEpMUHY «OOOTaILICHUEY.
O6oraiienue 2 HazoBuTe OCHOBHBIC TIOKa3aTeN 000TalIeHHs, B Y€M COCTOHT MX
KEJIE3HBIX Py ¢usmaeckuii cMpICT?
MarHUTHOR 3 OxapakTepHu3yHTe TeXHOJIOTHIO O0OTaIeHUS KEIEe3HBIX Py
cemnapanuein MarHWTHOM cenaparuei.
4 Kaknm 00pa3oM MOXKHO o0oramaTh MarHUTHOH ceraparyeit
HEMaTrHUTHBIC U CTA0OMATHUTHBIC JKEJIC3HBIC Py b7
5 Kakue npenmy1iecTBa IMEET MOKpasi MarHUTHAs! celapaiuy nepes
CcyXxoit?
6 KakuMu TeXHOJIOTHUSCKUMH TapaMeTpaMi MOXKHO KOHTPOJIPOBATE
M3MEHATH OKA3aTeNH IpoIiecca 00orameHust MarHUTHOH cemaparmeit?
P4 JlaGoparopHast OIIK-6-31;0I1K-6- 1 [JaiiTe onpenencHUe TEPMUHY «arjioMeparus.
pabora 2 Y1;0IIK-6-B1 2 HazoBuTe OCHOBHBIE KOMITOHEHTHI arJIOMEPAIMOHHOM IIUXTHI.
Arnomepartus 3 IepedancnuTe 3TAmbl MOATOTOBKY arJIOMEPaIliOHHOMN IIHXTHI K
JKETIe30pYAHOTO CIIEKaHHIO.
CBIPbsI 4 HazoBure (paxTopbl, BIUAIOUINE Ha CKOPOCTH CIIEKAaHHA arjoMepara.

5 Ilepeuucnute CTPYKTYPHbIE 30HbI arJIOMEPUPYEMOTO CIIOSL.

6 Kakue nporecchl MpoTEKatoT B 30HE TOPEHUS?

7 Io xakuM npuurHaM HOPMHUPYIOTCS 30HBI KOHIAESHCALIUH U
NepeyBIaKHEHHUS B MIPOLlecce CIIeKaHus arjaomepara’?

8 [ToyeMy HWOKHUI CJIO¥ ariioMeparta moirydaercst 6oJiee OruIaBIeHHBIM,
HECMOTPSI Ha PAaBHOMEPHOCTH pacrpe/ieNieHHs TOTUINBA B ario-IuxTe?




P5 JlabopaTopHas OIIK-6-31;0I1K-6- |1 B 4eM COCTOHT OTJIMYHE JKEJIe30PyIHBIX KOHIIEHTPATOB,
pabora 3 Y1;0IIK-6-B1 MPUMEHSEMBIX TIPU MTPOU3BOICTBE METAIITYPIHUECKUX OKATBILICH U
TexHomorus arioMepara.
IIPOU3BOACTBA 2 C xaxo¥ Lepi0 B IIUXTY IPH IPOU3BOACTBE OKATHIIMIECH J00ABISIOT
OKAaTbIIIeH OeHTOHUT?
3 B uem paznnuue o(IrocoBaHHBIX U HEO(IIOCOBAHHBIX OKAThILIEH?
4 TlepeuncanuTe TEXHOIOTHIECKHIE ONEPAIIIH TTOYIEHHS CHIPBIX
OKAaThIILIEH
5 Kakumu nmpoYHOCTHBIMU XapaKTEPUCTUKAMH JOJDKHBI 001a1aTh
CBIpbIE OKaTHIIIH?
6 OnuImuTe TEXHOIOTHIO 00KNTa OKAaThIIIeH Ha KOHBEHEepHOH
00XKMTOBOM MallnHe.
7 Kaky1o KpylHOCTb U IPOYHOCTH JOKHBI UMETh KOHIUIIUOHHbIE
000)K)KEHHBIE OKaThIIIH?
P6 JlaGopaTopHas OIIK-6-31;0IIK-6- |1 Ilepeunicante OCHOBHBIE 3aKOHOMEPHOCTH JBUKEHUS IIIUXTOBBIX
pabora 4 V1;0IIK-6-B1 MaTepHajoB B IOMEHHOM Meuu.
H3zyuenne 2 Ilepeunciute mpoLecchl, 00eCIeYNBAIOIIIE OITyCKaHUE IIUXTHI B
MIPOIIECCOB CXO/1a JIOMEHHOM TIEUH.
IIUXTOBBIX 3 HasoBure (hakTOpbI, BIUSIONINE HA AKTUBHBINA BEC IIIIXTHI B
MaTepuanoB Ha JOMEHHOM MevH.
MOJIEIH JTOMSHHOMN 4 OOBSCHUTE CYITHOCTH JIOMEHHOT'O IIporiecca.
eyn 5 Kaxwe cumbl IpensaTCTBYIOT OICKaHUIO ITMXTOBBIX MaTEpPHAJIOB B
JIOMEHHOH meun?
6 Kak u3MeHseTcsa akTHBHBII BeC IIUXTHI 110 BBICOTE JOMEHHOM Medn?
7 Kax BiusieT JaBieHIe U PacxXo AyThs Ha CXOJ MINXTHI B JOMEHHOM
HeYH U pa3Mepbl 30H TOPEHHs?
P7 JlabopaTopHas OIIK-6-31;0I1K-6- |1 ITogemy paboTra mpoBOIUTCS METOAOM MOJECITHPOBAHUS?
pabota 5 Y1;0IIK-6-B1 2 Kakuie THAPOIMHAMUYECKUE CUITBI OTIPEICIISIOT TITyOuHY
W3zyuenue nporecca oOpasyrormeiicst IyHKH BHYTPH CTPYH T'a3a B KHUIKOCTD?
B3aUMOJICHCTBHS 3 OOBsICHUTE 3aBUCHMOCTH Pa3MEPOB JIYHKH OT BBICOTHI (DypMBI HaJl
KHCIJIOPOJITHOW CTpYyH BaHHOH U KOHCTPYKIHH (QypMBIL.
C JKHJIKOW BaHHOM 4 Kax BiusieT pexXuM IPOLyBKH Ha paUHUPOBOYHBIEC IIPOLIECCHI B
KHCIIOPOJTHOM KOHBepTepe?
5 PeakuoHHas 30Ha IIpYU NIPOAYBKE B PEaIbHOM KUCJIOPOJHOM
KOHBEPTEPE U €€ TEMEHTHI.
6 Kaxk onpenernsieTcst 1 KOHTPOJIMPYETCs pacXoJ ra3a B JaHHOH padore?
7 Kakme ocHOBHbBIC KOHEUYHBIE 3a/1a4 JOIDKHBI OBITh PEIICHBI ITOCTE
MIOJTHOT'O BBITIOTHEHUs paboThI?
P8 JlaGoparopHnas OIIK-6-31;0I1K-6- 1 Yto Takoe H3JI0KHHUIIA, CIIMTOK, JIUTas 3aroTOBKa?
pabota 6 V¥1;0I1K-6-B1 2 HazoBHTE OCHOBHBIE JIEMEHTHI MApPTEHOBCKOM ME€YH U UX
Wzyuenue Ha3HA4YCHHE.
KOHCTPYKLHHU U 3 HazoBute nepuoisl MapTEHOBCKOH IIJIABKH U JaHUTE UX XapaKTepH-
HNpUHIUIA CTUKY.
JIeHCTBHSA 4 Ha3oBuTe OCHOBHBIE I'PY30BEIE IIOTOKH MAaTEPHATIOB B MAPTEHOB-CKOM
MapTEHOBCKOU IIeYn nexe.
5 Ha3oBuTE OCHOBHBIE OT/IENICHUS] MAPTEHOBCKOI'O 1IeXa U UX Ha3Ha-
YeHHeE.
6 HazoBure ocHOBHOE 000pyJOBaHHE TTTABHOTO 3[JaHUS MapTEHOB-CKOTO
[exXa U ero Ha3Ha4YeHHe
P9 JlaGopartopHast OIIK-6-31;0I1K-6-
pabota 7 VY1;0IIK-6-B1 1 U3 kakux ctaguil CKJIaapIBaeTCs MPOIECC KPUCTAITU3AIUN ?
Hccnenoanue 2 Kaxkue ycioBust HCOOXOIUMBI IS Hadasla KPHCTaJUTN3AAN?
JUHAMHKA 3 Kak U3MeHSIOTCS yCIOBHS KPUCTAIM3AINHY B IIpoLecce
3aTBEpJIECBaHUs 3aTBEp/AEBAHUS CTAIH?

CTaJIbHOT'O CJIMTKa

4 Kak BITUSIIOT YCIIOBUS KPUCTAJUTH3AINU Ha CTPYKTYpPY CIUTKA?

5 Mo xakoMy 3aKOHY U3MEHSETCS TOJIINHA 3aTBEPICBILETO CIIOS C
Te4eHHEeM BpeMeHu?

6 Kak mupkynupyer pacruiaB B He3aTBep/eBIlel yacTu ciutka? B uém
MPUYMHA TAKOW UPKYIISIIUU?

7 Kakoe BemmecTBO UCIOIb3YETCsl Ul MOAETUPOBAHMS KPUCTAITU3AINN
CTaJH B 1aOOPaTOPHBIX YCIOBUAX?




P10 JlabopaTopHas OIIK-6-31;0I1K-6- |1 Yro Takoe ycago4Hast pakOBHHA U KaKOBa IIPHYMHA €¢ 00pa30BaHUsA?

pabota 8 Y1;0IIK-6-B1 2 Ot 4ero 3aBUCHUT 00BEM YCaOYHON paKOBUHBI?

Wzyuenue 3 MecTo 1 MeXaHU3M 00pa30BaHUS yCaTOYHOW PAKOBHHEL.

yCal0YHBIX 4 ®dakTopHl, BIUIIONINE HA BETHYUHY H HOPMY YCATOUHON PaKOBHHBI.
MIPOLIECCOB MPH 5 Crioco0bl yMEHbIIEHHUS TOIOBHON 00pE3H CIUTKA: KOHCTPYKTUB-HBIE
KpUCTaIU3aluU U TEXHOJIOTUUECKUE.

CTaJIV B U3JIOKHUIAX 6 Kak BiusieT yTerieHne 1 000TpeB BepXHEH YacTH CIIUTKA Ha

OTHOCUTENBHYIO TTYOHHY YCaJO0YHON PAaKOBUHBI M BBIXO TOAHOTO?
KakoB MexaHW3M 3TOro BIMSHUS?

7 Kak BhusieT OTHOIICHHE BBICOTHI K IIIUPHHE CITUTKA Ha
OTHOCHUTENBHYIO TIYyOHHY YCaJ0YHON PAKOBUHEI H BBIXOJ TOHOTO?
KakoB MexaHH3M 3TOr0 BIHSHHS?

8 Kak BHsieT yIIMpeHue CIIMTKA Ha OTHOCUTEIbHYIO TITyOUHY
ycaJi04HO# pakoBUHBI? KakoB MeXaHM3M 3TOTO BIUAHUA?

9 Kak BausieT ¢popMa ycagouHON paKOBHHBI Ha BBIXOJ] TOJTHOTO
meTamia?

5.3. OueHo4Hble MaTepUAJIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeTOB, TECTOB U T.IL.)

Texymuii KOHTPOJIb Pe3yJIbTaTOB OCBOECHHs Y [| B COOTBETCTBUH C pabodeil mporpaMMoii U KaJleHAapHO-TeMaTHIECKUM TTIAHOM
MPOUCXOINT TIPH MCIIONB30BaHUH CIECIYIOIINX 0053aTeIbHBIX (POPM KOHTPOIIS:

1. BrmonHeHue 1 3amuTa 1abopaTopHEIX padoT B BUJIE yCTHOTO OMPOCa MO0 KOHTPOIBHBIM BOIIPOCaM;

2. BeinonHeHne KOHTPOJIBHBIX padOT B MUCHbMEHHOI (popMe 1o BoIlpocaM U 3a/1auaM, BXOSIIUM B pasneln (temy) Y/, wiu B
TECTOBOW ()OpMe IO TECTOBBIM 3aaaHusIM B cpene LMS Canvas.

Huxe npeacrasieHs! 006pasisl OUIEeTOB Al KOHTPOJIBHBIX PabOT B MUCBMEHHOH (opme.

®enepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BBICIIIET0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MUCuC»
HoBorpounxkwuii punman

Kadenpa Meraiuryprudeckux TEXHOJIOTHI U 000pyAOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne O

JucnunnuHa: «MeTaluryprudeckue TeXHONOTHIY, 4.1

Hampasnenue moarorosku 6akanaspos: 22.03.02. «Metamryprisi»

IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY

®dopma 00yueHus: OuHast

®opma npoBeeHNsT KOHTPOILHONW pabOThL: TMCHMEHHAs

1. U3menpueHne MaTepuaioB. ArperaTsl, IPUMEHAEMBIE UL U3MEIbUCHUS.
2. 3agaya. OnpenenuTh CTENCHb N3BJICUCHHUS JKelle3a B KOHIIEHTPAT (€K), €CITU KOIMYECTBO PyAbl odoramaeMoii 3a yac (Qp)
cocrapisieT 170 T, a KomudecTBo moirydaemoro konneHTpara (Qk) — 100 T. Koadgdunment oboramenus (Ko) pasen 1,58.

CocraBui:
3aB.kaenpoit MTuO
«_» 20 T

DenepanpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BBICIIIEr0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MUCuC»
HoBorpounxkwuii puaman

Kadenpa Metaiuryprudeckux TEXHOJIOTHI U 000pyAOBaHUS

KOHTPOJIbHASI PABOTA Ne 2

BUJIET Ne O

JucnunnuHa: «MeTalulyprudeckue TeXHOIOTHIY, 4. 1

Hampasnenne moarorosku 6akanaBpos: 22.03.02 «Mertamryprus»

IIpoduns moaroroBku: «MeTauTyprust 4epHBIX METAIIOBY

®dopma 00yueHHs: OuHast

®opma npoBeeHNsT KOHTPOILHOW pabOThL: TMCHMEHHAs

1. Cnoco6s! nHTEHCH(UKAIIMK JOMEHHOTO IPOIecca U UX KPaTKasi XapaKTepUCTHKA.
2. 3agaga. OnpenenuTh coCTaB rasa nepes GypMaMu, eCiii JUIsl CKUIaHUs yriiepojia KOKca HOJaloT CyXoe aTMOoc(epHOe IyThe.

Pacuer Bectu Ha 100 M3 nyTbsl.

CocTaBuir:

3aB. kagenpoit MTuO
«_» 20 T




DenepanbHOE rOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEXKICHHE BBICILIETO 00Pa30BaHHA
HAITMOHAJIbHBIN UCCJIEJOBATEJILCKUN TEXHOJIOTMYECKUI YHUBEPCUTET «MHUCHC»
HogoTpontxuii Gpumman

Kacgenpa meTamrypriuueckux TeXHOIOTUI U 000pyAOBaHHS

KOHTPOJIbHASA PABOTA Ne 3

BUJIET Ne 0

Jucnumingza: «MeTallypruuyeckiue TeEXHOIOTuu», 4.2

Hanpasnenue noarorosku 6akanaspos: 22.03.03. «Metamryprus»

[Tpodune nmoaroroBku: «MeTamtyprusi Y4epHbIX METAILIOBY

®dopma 00yUeHHs: OTHAs

®dopma npoBeIeHNS KOHTPOIBHOH PabOThI: MICEMEHHAS

1. Kimaccugukarys crasiei mo croco0y IMpou3BOICTBA, IT0 HA3HAYCHHUIO, IT0 KaUeCTBY CTaNIH, [0 XUMUYECKOMY COCTaBYy H IO
CTETeHN PACKUCICHHOCTH.

2. 3apmauva. OnpenenuTs cocTaB IITaka, 00pa3youierocs Mpyu NPOayBKE B OCHOBHOM KHCJIOPOAHOM KOHBEpTepe 1T JKUIKOro YyTryHa.
XuMudeckuit coctaB uyryHa, %: C=4,0; Si=0,3; Fe=95,8%. Conepxanue Mn, S u P He yunThiBaTh. OCTaTOUHOE CO/ICPIKAHHE
yraepoxaa B ctan - 0,12%. HeoOxoauMmbie st pacdeTa JaHHbIE IPHHATH CAMOCTOSTEIBHO.

CocTaBuir:

3aB. kagpenpoit MTuO
«_» 20 T

DenepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BBICIIIEr0 00pa30BaHUs
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
Hosotpounkuii punman

Kadenpa Meraiuryprudeckux TEXHOJIOTHI U 000pyAOBaHUS

KOHTPOJIbHAS PABOTA Ne 4

BUJIET Ne O

JucnunnuHa: «MeTaurypruiaeckue TEXHOIOTHNY, 4.2

Hampasnenue moarorosku 6akanaspos: 22.03.03. «Meramryprusi»

IIpoduns moaroroBku: «MeTayuTyprust 4epHBIX METAIIOBY

®dopma 00yueHus: OuHast

®dopma npoBeeHNsT KOHTPOIBLHOH pabOThl: MMCbMEHHAS

1. Cioco06s! pa3nuBKH cTamd. [IpeuMyIiecTBa U HEIOCTATKU Pa3IUBKH CTATH B U3TIOXKHHIBI CBEPXY Nepe ciu(OHHON pa3IuBKO.
2. 3apava. OnpenenuThb MpOJOKUTEIBHOCTh 3aTBEPACBAHMS 7-T CIUTKA CTAJIM MapKH 1511C, MMEIOIIETro CICAYIONIUE pa3Mephbl:
BbicoTa h = 2150 MM; muprHa BepxHel dacTu bB = 670 MM, HIKHE# bH = 730 MM; TonmpHa BepxHel yacTH aB = 470 MM, HIDKHEH
aH = 530 mm.

CocTaBuir:

3aB. Kagenpoit MTuO
« _» 20 T

DopMoii MPOMEKYTOTHON aTTECTalluy B 5 ceMeCTpe Mo TUCIUILIIHE ABIgeTca AnddepeHINPOBAHHbIN 3a9eT.
Huxe npeacrasien obpasen 6unera st quddepeHnpoBaHHOro 3a4eTa, IpoBOJUMOr0 B yCTHOH (GopMme.

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEXKICHNE BEICIIIETO 00pa30BaHHA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKUI YHUBEPCUTET «MUCuC»
HoBotpowutikuit pumman

Kadenpa MeTamnypriudeckux TEXHOJIOTHA U 000y TOBaHHS

BWJIET K JUODOEPEHIIMPOBAHHOMY 3AYETY Neo 0

Jucuunminna: «Merajuryprudeckue TeXHOIorum», Yacts 1
Hamnpasnenne nmoxroroskn 6akamaspos: 22.03.02 Meramryprust
IIpoduns moarorosku: «MeTauTyprust 4epHBIX METAIIOBY
®dopma o0yueHUs: OuHAs

®dopma nposeneHus auddepeHIpoBaHHOTO 3a9eTa: yCTHAs

1. Ycpennenue xene3Hsix pyA: Lelb, CIoco0bl U moka3areian 3¢pGeKTHBHOCTH.

2. CTpyKTypa KJIaCCHYECKOT0 JIBYXCTYNEHYATOr0 C0c0o0a MPOU3BOACTBA YEPHBIX MeTauioB. O0mas cxema JOMEHHOTO
HPOHM3BOJICTBA.

3. OmpenenuTs CTENEHb UCIONIB30BaHNS MOHOOKCHIA YTIIEpO/ia B JOMEHHOMU I1€4H, €CIIH COCTaB KOJIOITHUKOBOrO rasa, %: CO2 —
22; CO—-25; H2 - 7; H20 - 10.

CocraBui:




3aB. Kagenpoit MTuO
« _» 20 1.

DopMoii IPOMEXKYTOUHOM aTTeCTallMU B 6 CEMECTPE MO AUCHUILIUHE SBJIAETCS SK3aMEH.
Huxe npencrasien oOpaser Ouiera Uit 9K3aMeHa, TPOBOJUMOTO B YCTHOH (opMme.

DenepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTENFHOE YIPEXKICHNE BEICIIIETO 00pa30BaHHA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKWI YHUBEPCUTET «MUCuC»
HoBotpowurtikuit pumman

Kadenpa Merammypradeckux TEXHOJIOTHH U 000pyIOBaHUS

BK3AMEHALIMOHHbIN BUJIET Ne 0

Jucunmuimza: «MeTatypriuueckie TeXHOIOrum», Yacts 2

Hamnpagsnenue noaroroBku 6akanaspos: 22.03.02 «Metammyprusn»

IIpodmnns moxroroBku: «MeTayuTyprist 4epHBIX METAIIIOBY»

®Dopma 00ydeHHs: OuHas

®dopma NpoBeACHUS dK3aMeHa: yCTHAs

1. Knaccudukanus craneii mo crocody nMpou3BOJCTBA, 0 HA3HAYEHHIO, MO0 KAYeCTBY CTAJIH, IO XUMHUUECKOMY COCTaBY H IO
CTETICHU PACKUCICHHOCTH.

2. [lepeuncnuTe BUIBI MAIIMH HETIPEPBIBHOTO JIUThS 3arOTOBOK. J[aiiTe XapakTepuCTUKY yCTaHOBKaM HEMPEPBIBHOM pa3JIuBKU
CTaJli BEPTHKAIHHOTO TUMA (OTIMIUTENEHBIE OCOOCHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH).

3. OmpenenuTs NPOJOIKUTEIBHOCTD 3aTBEPACBAHMS 8-T CIUTKA CTAIM MapKH 15, UMeroIero cieayromue pa3Mepsl: Beicota h =
2100 mM; mMpuHa BepxHe# dacTu b = 650 MM, HrkHEH bH = 720 MM; ToNIMHA BepXHe# dacTu aB = 470 MM, HIDKHEH aH = 530
MM.

CocTaBuir:

3aB. Kagenpoit MTuO
«_» 20 T

JucranimonHo mudQepeHInpoBaHHbIH 3aUeT U 9k3aMeH npoBosaTces B LMS Canvas. Tect conepskur 38 3ananuii. Ha pemenue
TecTta K quddepeHmpoBaHHOMY 3a4eTy 0TBOAUTCS 70 MUHYT, K 3K3aMeHyY - 80 MUHYT.
O6pa3zen 3aganuii 1711 U@ PepeHIupOBaHHOrO 3aUeTa, IPOBOAUMOro TucTanoHHo B LMS Canvas:

1)IoMeHHBIH TIpoliecC XapaKTepU3yeTcs CIESAYIONIUMU OCOOCHHOCTSIMH, CYIIECTBEHHO OTINYAI0-IIIUMHE €0 OT JPYTUX
METAJTyprU4€CKUX MPOIECCOB:

1.B TOMEHHOI1 IEYH MPOTEKAIOT MPOLIECCHl OKHCIUTEIBHOIO XapaKTepa;

2.B )IOMCHHOﬁ ¢4 OCYHICCTBIIACTCA BCTpe‘IHLIfI MMPOTUBOTOK;

3.B JOMEHHOH Ie4YH IPOUCXOAUT IEPEKPECTHBIN IPOTUBOTOK HAIrPEBAEMBIX MAaTEPUAIIOB U O-PSYUX Ta30B.

2) Vka3ath crnoco0 oOoramieHus, KOTOPBIM OCYINECTBISICTCS B OyTapax, CKpyOOepax, KO-phITHBIX MOMKax
1.mpoMBIBKa;

2.IrpaBUTALIMOHHOE 00OTaIIEHHE;

3.duoranus.

3)B ueMm 3aKkmo9aeTcs CyIHOCTB IPOIIecca MOMyYEeHHUs YyTyHa B JOMEHHBIX Medax?

1.B BOCCTaHOBIEHHHU OKHUCIIOB Xkeje3a, BXOIAIUX B COCTaB PY/bl, OKUCHIO YTIIEPOa, BO-IOPOIOM U TBEPABIM YIIEPOIOM,
BBIIICAIOMIUMHUCS NIPH CTOPAaHUHU TOIJIMBA B IIEUH;

2.B IIOIy4EHHUH KHUJKOTO UyTyHa U3 Py/Ibl B pe3yJIbTaTe IPOTEKaHUSI OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIMMT;

3.B nepepaboTKe KeIEe3HBIX Py B UyTyH.

4)JIoOMEHHBIM TPOIIECCOM HAa3bIBAIOT:

1 .BBIIJIABKY Y4yTyHa U3 JKEJIE30COIePKALIMX MaTEPUANIOB B CIIEHUATBHBIX IIAXTHBIX Te-4ax (IOMHaX);
2.BBIMJIABKY CTAJIM U3 UyI'yHA B CIIELUAIbHBIX IIAXTHBIX M€4ax (JOMHAX);

3.BBIMJIABKY CIUIABOB M3 METAIUIONIOMA (CKpara) v KeJIe3HOH PyAbI B CHIEIMANBHBIX MIaXTHBIX MeYax (IOMHax).

5)CyThb nepefena 4yryHa B CTalb COCTOUT:

1.B CHHKEHUM COIEP KAaHUS yIIepoa U NpUMecel yTeM pacKUCIEHUS U JIETMPOBaHUS;

2.B CHIDKEHHH COJCPKaHUS yIIepojia U IpUMeceH IMyTeM HX H30MPaTebHOTO OKUCIICe-HHUS;

3.B yBEIIMYEHHHU COZIEpKaHNA YTIIepoia U YMEHBIICHUH COEPKaHuUs IPUMecel IMyTeM UX U3-0MpaTelbHOr0 OKUCICHUS U
JIETUPOBAHMUSL.

6)loMeHHBII IpoLece XapakTepu3yeTcsl CIeAYIOUIMMU OCOOCHHOCTSIMY, CYILECTBEHHO OTJIMYAIO-IIUMU €r0 OT IPYyTUX
METAJITYPIHIECKHIX ITPOIIECCOB:

1.B TOMEHHOI1 ITeYH MPOTEKAOT IPOIECCHl OKUCIUTEIBHOTO XapaKTepa;

2.B JOMEHHOH MEYH OCYIIECTBISIETCS] BCTPEUHBIN NPOTHUBOTOK;




3.B IOMEHHOI! [TeYH MPOUCXOIUT MEPEKPECTHBIN MPOTUBOTOK HATPEBAEMBIX MATEPHAIIOB U TO-PAYUX Ta30B.

7) s cy>xneHns 0 Xofe Iedr Hy>KHa HH(OpMAIHs:

1.0 macce moauwu;

2.0 KOJIMYECTBE, IaBJICHUH U BIIaXKHOCTH AyThS;

3.0 1aBJI€HNH, TEMIIEPATYPBI U COCTaBE KOJIOUIHUKOBOTO rasa.

8) IIporiecc yMeHbIlIeHHS pa3Mepa KyCKOB TBEPIOTO MaTepraa ero pa3pyuieHueM Mo IeHCTBU-eM BHEITHUX CHJT JI0 KPYITHOCTH
6—15 MM u Ooiee Ha3BIBAETCS:

1.npoGnenue;

2.M3MeIbYCHHE;

3.0KyCKOBaHHE.

9) K mpoueccam NOATOTOBKH KENE3HBIX Py OTHOCHTCS
1.1poGneHue, U3MENbUCHHE U KiIacCH(HUKALIMS;
2.¢unpTpanus;

3.¢norarus.

O0paser| 3a1aHuii Iy 9K3aMeHa, IIPOBOANMOro auctaHimonHo B LMS Canvas

1) HaunGonee yacTo 11 MpOLyBKH CTAJIM HHEPTHBIM Ta30M HUCIONB3YIOT
1.apron

2.reaumn

3.KCCHOH

2)OHO# 13 TTIaBHBIX MPUYKH 00pa30BaHus (JIOKCHOB B CTAJU SIBISCTCS
1. HEMeTaIITNYECKHE BKITFOUEHMS

2.BOZIOpOA

3.KUCII0po.

3) K cnocobam BHeneuHO# 00pabOTKH CTal OTHOCSTCS

1.BakyymMupoBaHue, 00paboTKa CHHTETUYECKUM LIUIaKOM, IPOIyBKa HHEPTHBIM ra3oM
2.BaKyyMHUpOBaHNE, 00pabOTKa CHHTETHUECKIM [IIIAKOM, HaBEJICHHE [IIAKa B TIEUH
3.1poayBKa HHEPTHBIM ra30M, BBEACHHE B IeYb MOAN(MHUKATOPOB U JICTHPYIOMINX 3JIEMEHTOB

4) Ipu pahMHUPOBAHMH METAIA CHHTETHYECKHUM IITAKOM C IIeIbI0 YAAJICHHUS CEPhl OCHOBHBIM KOMITOHEHTOM IIITaKa SBJISETCS
| .111aBUKOBBIN IIITIAT

2.U3BeCTh

3.Kene3Has pyaa

5) Huskast 3¢ ek THBHOCTh BaKyyMHUPOBaHHS B BaKyyMHOH KaMepe CBSI3aHO C TeM, UTO

1.He0OXOMMBI JOTOJIHUTEIILHBIE MOCTOBBIC KPAHbI I YCTAHOBKU U M3BJICUECHHS CTallb-KOBILEH U3 BaKyyMHOH KaMepbl
2.Heo0X0qMMa YCTaHOBKA JOTIOJHUTEIIHHBIX BAKyyMHBIX HACOCOB

3.B3aMMOJICHCTBHE YTIIEPOA C PACTBOPSHHBIM B METaJlIe KHCIOPOAOM, HHTEHCHBHO NIPOTEKAIOIEe B TOBEPXHOCTHOM CJIOE,
3aTHXAET 110 Mepe YBEIMYEHHUS TONIINHEI CJI0sl MEeTaJlla ¥ IPAaKTHYECKH MOJHOCTBIO NpeKpalaercs Ha rioyoune ~ 1,4 m, T.e.
HIDKHYE CJION METaJUIa JIera3aliy He TTOABEPraroTCs

6) OmnpenenuTs NPOAOIKUTENBHOCTD 3aTBEpIeBaHu (B MHH.) HEMPEPHIBHOIUTOM 3aTOTOBKHU C Pa3MepPaMu MOMEPEYHOro CEYeHUs
200%1200 mm u3 cranu Mapku 40X. OTBET OKPYIJIMTh A0 LIENbIX 3HAUCHUH.

7)Onpeaenuts TONLIIMHY CJI0S 3aTBEPAEBILEro MeTauia (B MM) cTainu Mapku 40 Ha BeIXofie U3 KpucTamsaropa JuymmHoi 1000 mm
BepTukanpHoit MHJI3, ecnu 3arotoBka ¢ pasmepamu nomnepedHoro cedeHust 290x 1200 MM BBITSTHBAETCS CO CKOPOCTHIO 1,2 M/MUH.
YpoBeHb MeTaiia B KpHCTaLTU3aTope (HEIOIUB) IPUHATH paBHbIM 100 MM. OTBET OKPYTIIATH JI0 HENBIX 3HAYCHUH.

YK-10.1-31

8)UTo criocoOCTBYET YBETHUCHHUIO MPOHNKHOBEHHUIO KUCIIOPOJHON CTPYH B BAHHY METaJlIa IPH MPOYUX YCIOBHUAX?
1.yBenuueHne quamMerpa cormna GypMsl

2.BBICOKAs YUCTOTA KCHIOPOJa

3.yMeHblIEHHE AnaMeTpa coruia Gypmbl

9) Kaxoe BusiHre 0Ka3bIBAalOT HA XOA BBIIIABKH CTANIHU ITy3BIPKU YTApHOT'O Ta3a, o0pasyromyecs Ipy OKUCICHUH yriepoaa?
1.c0cOOCTBYIOT YIaJCHHIO PACTBOPCHHBIX Ta30B

2.cIocoOCTBYIOT YIAJICHHIO HEMETAITHIECKUX BKITFOUCHUI

3.cIoco0CTBYIOT OXJIAXICHUIO BAHHBI METaIIA




10) B yem 3akirouaercs oTpuLATENbHOE 3HAYCHUE IJIAKOB B CTAJIECIUIABUILHOM MPOU3BOACTBE?
1.pa3pyluaronieM AeicTBIN Ha QYTEPOBKY

2.yBeIMYEHHUH MTOTEPH TOJIE3HBIX IIPUMeCcen

3.yBelnMUYEHUH MTOTEPH JKeme3a

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

IIpu ouieHKe Pe3yIbTATOB 3alIUTHI OTYETOB MO JIAOOPATOPHBIM PaboTaM HCIOIB3YeTCsl OMHApHAs CHCTeMa, KOTopast
MpeayCcMaTpUBAET CIENYIOLIUE PE3YIbTAaThl U KPUTEPUH OLIEHUBAHUSI:

"3a4TeHo", ecITi BHINOIHEHBI BCE 3aIaHMs Ta0OpaTOpHOH paboTH, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeHo", eciu CTYACHT HE BBHITIOIHWII WIIH BBITIOJHIJ HEMPABIIIHFHO 3a/1aHus T1abopaTopHOi paboThI, CTY/ISHT OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI.

B cucreme oreHKH 3HaHWH, YMEHUI U HABBIKOB TI0 pe3yJIbTaTaM MPOBEACHUS KOHTPOJIBHBIX pa0OT B MUCHbMEHHOH (opme
WCTIONIB3YIOTCS CIEAYIOUINE KPUTEPUH:

OreHka "OTIMYHO" CTaBUTCA 32 MOJHOE OBJIAJICHUE COJIepKaHUEM yueOHOro MaTepuana, BiaeHie NOHATHIHBIM almnapaToM,
YMEHHUE pemaTh MPakTUIeCKUE 3a1a4H, JIOTHYHOE H3JI0KECHUE OTBETA.

OreHka "Xoporro" cTaBUTCs, €CIIM CTYJICHT TIOJTHO OCBOMJI YY€OHBIH MaTepHal, BlIaeeT MOHITHHHBIM arapaToM, OCO3HAHHO
MPUMEHSIET 3HAHUS AJIS PEIIeHNs] TPAKTUIECKUX 3a7a4, TPaMOTHO H3JIaraeT OTBET, HO coAep kaHue U popMa OTBETa UMEIOT
HEKOTOPbIE HETOYHOCTH.

OreHka "yIOBIETBOPUTEIHLHO" CTABUTCS, €CIIH CTYACHT OOHAPY)KMBACT 3HAHKUE Y IOHUMaHHE OCHOBHBIX MOJIOKEHHH yu4eOHOTO
MaTepuana, HO U3JaraeT ero HeMoJHO, HeTOCIeI0BaTENbHO, TOMyCKaeT HETOYHOCTH B OMpe/IeeHIe IOHATHIA, B TPUMEHEHUT
3HAHUH JUIS PELICHUS IPAKTHYCCKUX 3a/1a4.

OreHKa "HEYIOBIETBOPUTEIBHO" CTABUTCS, €CIIM CTYJICHT UMEET pa3po3HEHHbIC, 0ECCUCTEMHBIC 3HAHNUS, HE YMEET BBIICIIATH
TJIaBHOE W BTOPOCTETICHHOE, TOMTyCKAET OMIMOKH B ONPEIeNICHNE TIOHATHH, NCKaXKaeT UX CMBICI, OECTIOPSIOYHO U HEYBEPEHHO
u3JaraeT Matepuai, He MOXKeT IPUMEHATh 3HAHUS JJIS pellIeHHs] MPAaKTUUYEeCKUX 3a71ay; 3a MOJTHOE He3HAHNE W HETIOHUMaHKe
y4eOHOro MaTepuara.

Jns momydenns nuddepeHnupoBaHHOrO 3a4eTa [0 AUCIUILTIHE HE0OXO0IUMO BIIIOTHEHUE CIIEAYIONINX yCIOBHIA:

1. BeinmonHeHue U 3aIIyTa BceX NPEeAYCMOTPEHHBIX 10 TUCIMIUIMHE J1a00paTopHBIX padoT;

2. BrInosiHeHHe BeeX NPEAyCMOTPEHHBIX 10 JUCIUIUIMHE TeKYIIUX KOHTPOJIBHEIX paboT Ha OLIEHKY He HIDKE "'yIOBICTBOPUTENLHO"
3. Cnava muddepeHnnpoBaHHOTO 3a4eTa 10 OMUIIeTaM WM B Pe3yNIbTaTe KOMITBIOTEPHOTO TECTHPOBAHUS

Kpurepuu OlieHKH OTBETOB Ha 9K3aMeHe, IPOBOAUMOM B yCTHO#H (opme:

OHCHKa «OTIIIHOY CTAaBUTCS, €CJIN Ha TCOPCTUYCCKHUEC BOIIPOCHI JaHbI PA3BEPHYTHIC OTBETHI, IPUBCACHBI COOTBCTCTBYIOIINC
CXEMBI, PUCYHKH U T.J., IPaBUIBHO pelIeHa 3agada. O0ywaromuiics XOpoIo OpUeHTHPYETCS B MaTepuae, BlajieeT
TEPMUHOJIOTUEH, TPUBOJUT IPUMEPHI, 0OOCHOBBIBAET, AHATU3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHHS M0 aHATH3UPYEMBIM
SIBIICHHSIM M [TpOLIeCCaM, MPaBUIBHO NPUMEHSCT MOJIYYCHHBIC 3HAHUS NPH PEIICHUH NPAKTHYSCKUX 3a1a4. OTBETHI H3JaraloTCs
CBOOOJTHO, YBEpEHHO 0€3 HCIO0JIF30BaHMS JIFICTA YCTHOTO OITpoca.

Ouenka «X0poLIo» CTaBUTCSI, €ClI 00a TEOPETHYECKMX BOIPOCA B IIEIOM PACKPBITHI, HO U3JI0KEHBI HE I0CTATOYHO MOJIHO. 3a/1a4a
petena. JIn6o Ha TeopeTHUeCKHe BOMPOCH! JaHbI PA3BEPHYTHIC OTBETHI, HO JOMYIICHBI OMIHOKH MPH PELICHHN 331a4H.

OneHKa «Y TOBIETBOPUTEIIBLHO» CTABUTCS, SCIIM HAa TEOPETUYECKHE BOIIPOCH] JaHBI 00IIME HeMOJIHEIE 0TBeTHl. O0yuaromuiics ciabo
OPUCHTUPYETCA B MaTCpraIc, HE MOXKET PCIIATh 3aJa4U, HE MOXKET MPUBECTU MPUMEP, HE MOKET aHAJIU3UPOBATH U 000CHOBBIBATD.
Onenka «HeynoBieTBOPUTENBbHO» CTaBUTCS, €CIHM HE pellieHa 3a7jaya U MPaBUIbHBINA OTBET He JaH HU Ha OAWH BOIPOC.
OOyuaroruiicsi B MaTepuaie JUCHUIUTHHBI IPAKTHYSCKH HEe OPUEHTUPYETCS, T.€. HE MOXKET JaTh AaKe OOLIUX CBEICHUH 10
BOIIPOCY.

KpuTepru olieHKH KOHTPOIIBHBIX paboT, OTBETOB Ha BOMPOCH! M (hepeHINPOBAaHHOTO 3a4eTa U 9K3aMeHA, IPOBOJIMMBIX B
nmuctanioHHoi Gopme B LMS Canvas:

90 < IIponent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX 0TBETOB < 90 - XOpOIIO

60 < IlporeHT BepHBIX OTBETOB < 75 — y/IOBIETBOPUTEIHHO

6. YHEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTODBI, COCTaBUTEIH 3arnaBue BubGmmorexa M3narenscTBo, TOI, 311. anpec
JI1.1 |Kynpun B.A. Teopus u TexHOIOIUsA M.: "Mup", OOO "UsparensctBo ACT",
MIPOM3BOACTBA CTATH: Y UeOHUK 2003,
TSl By30B
JI1.2 | B.I'. BockoboitnukoB, |OOmas MeTamutyprus: Y 4eOHUK M.: UKL «Axagemkaura», 2005,
B.A. Kyapun, AM. st BY3oB
Skymes

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTEIN 3ariaBue bubnunoreka UznarenbcTBo, TOM, 3I1. ajipec




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.1 [E.®.Berman, B.H. Meramnyprus 4yrysa: M.: AkanemkHura, 2004,
XKepedum. YueOHuk
A.H.IToxBucHeB u ap.;
ITox pen. 10.C.
IOchun
6.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3parenscTBo, rox, 311. axpec
JI3.1 |bparkosckuii E.B., Ananms 3¢ GeKTHBHOCTH H® HUTY «MHCuC», 2016,
[TanoBanos A.H. paboThl TOMEHHOI NeYH: http://elibrary.misis.ru/action.php?
MeTtonuveckue yKazaHus i kt path_info=ktcore.SecViewPlugin.actio
BBINOJIHEHUST KOHTPOJILHOM ns.document&fDocumentld=12124
paboThI/TOMaNIHero 3aJaHus
JI3.2 [Ianosanos A.H., Meratypruyeckue Hosorpourx: HO HUTY "MUCuC",
Kynununa H.I'. TexHosoruu: JlabopaTopHbIit 2020, http://elibrary.misis.ru/
MPaKTHKYM
JI3.3 |Ilanosanos A.H., Merainypruueckue Hosorpounk: HO HUTY "MUCuC",
Kynnuuna H.T'. TEXHOJOTHH: MeToanuecKue 2020, http://elibrary.misis.ru/
YKa3aHUs VIS IPOBEICHUS
MPAaKTUICCKUX 3aHATUI
JI3.4 |llanosanos A.H. [IpoexTrpoBaHue cTaaIbHOTO Hosorpounk: HO HUTY "MUCuC",
cnuTka: Metoanueckue 2020, http://elibrary.misis.ru/
YKa3aHUs 110 BBITIOJIHCHHUIO
JIOMAITHEero 3a1aHus /
KOHTPOJIBOHOH paboThI
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAUOHHOH ceTu « AHTepHeT»
D31 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
13 | Poccniickas Hay4gHas 37eKTpoOHHAs OMOIHOTEKA www.elibrary.ru
D4 |HOB HUTY "MUCuC" www.elibrary.misis.ru
6.3 Ilepeuensb MPOrpaMMHOTO odecedeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Auruupyc Kaspersky Endpoint Security qs 6usneca-Pampennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.4 |Hepa3psiBHas pa3nuBKa cTaau
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne

211 VYuebnass  aymutopus  gua  3aHATHiE | Kommiekt yueOHoi Mebenn Ha 44 MecT uis 00ydaromuxcs,
JIEKIIMOHHOTO THIIA, MpakTHYecKuX | |  cranMoHapHBIA KOMIIBIOTEp IS IperojaBaTels ¢
3aHATUH BBIXOIOM B HHTEpHET, IIPOEKTOpP, AKpaH HACTEHHBIN, HOCKa

ayJIUTOpHAs MeJIoBas, BeO Kamepa, KOJIOHKH,
nuneHsnoHHele  mporpammel - MS  Office, MS  Teams,
aaTusupyc Dr.Web.

217 VYueOHas tabopaTopus KomrmiekT yue6HO# Mebenu Ha 10 MecT aisl 00ydJarommxcs,

MeTaTTMIEeCKUH CTEHT, CTeTax 3 (00 00pas3Is!
900*500*2000, Beckl nabopaTOpHble TEXHUUYECKHE, MaKeT
JOMEHHOTO IIeXa, MaKeT MapTEHOBCKOTO IIeXa.

211 VYuebnass  aymutopus  aus  3aHsATuil | Kommekr yueOHoit mebenu Ha 44 mecT g o0ydaromuxcs,
JIEKIIMOHHOTO THUIIA, NpaKTHYeCKuX | |  cTalMOHApHBIA KOMIBIOTEp Ui IpernojgaBaTels ¢
3aHATHH BBIXO/IOM B MHTEpHET, IIPOEKTOpP, AKpaH HACTEHHBIH, TOCKa

ayJuToOpHas MeNoBasi, BeO Kamepa, KOJIOHKH,
nuieH3nonHsle  mporpamMbl - MS  Office, MS  Teams,
antusupyc Dr.Web.

217a VYuebnas tabopaTopus KommiekT y4ye6HO# Mebenu Ha 10 MecT A 00ydaromumxcs,

MeTaTTHYCCKUH CTCHT, CTeTax 1 ()i 00pasIBI

900*500%2000, Beckl Ta0OpaTOpHBIC TEXHHYECKUE, MAaKET
JIOMEHHOTO [1eXa, MaKeT MAapTEHOBCKOr'O LIeXa.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

OcBoeHHEe TUCIUILINHEI IPEAIoIaracT Kak IPOoBeACHNE TPAIUIIHOHHBIX Ay UTOPHBIX 3aHATUIH, TaK U pabOTy B IEKTPOHHOH
uHpopmarmonHo-oopaszoBatenbHoil cpene HUTY «MUCuCy» (QUOC), yacTbio KOTOPOI HEMOCPEICTBEHHO MPEAHAa3HAYEHHOH JUIs
OCYIIECTBIICHUS 00pa30BaTENLHOTO MpoIiecca SBIACTC DNEKTPOHHBIN 00pa3oBatebHblid pecypc LMS Canvas.

PexoMeHnanun no ycremrHoMy 0CBOSHHIO Kypca B TPaAUIIHOHHOM (opme.

JI71st yCIIeIHOro yCBOCHHS TEOPETHYECKOr0 MaTepralla HeOOX0MMMO PEryJIIPHO NOCEIATh JIEKIMH, TIEPEeUUTHIBATH JEKIIMOHHBIN
MaTepual, 3HauUTeNbHOe BHIMAaHKE YISNSATh CAMOCTOSTEIBHOMY H3YYEeHHIO TUCIIUATUTIHBL

YcnemHoMy 0CBOSHHIO Kypca TaKkxKe IIOMOXKET BeJICHHE TEPMUHOJIOTMIECKOT0 CJIOBAps, YTO MO3BOIMT OBICTpEE YCBaUBAThH
TEOPETHYECKUI MaTepHal, FPaMOTHO CTPOUTH CBOIO peyb IIPH YCTHBIX M MMCEMEHHBIX OTBETAX.

[IporpamMMa IUCHUILIMHBI BKJIIOYAET IPAKTHIECKUE U JTa00PaTOPHbIE 3aHATHSI, BEIITOIHEHHE JOMAITHNX 3aJaHHH.

JlomarniHee 3aiaHye OTIAMYACTCS 3HAYUTEIFHBIMHA 3aTpaTaMH BPEMEHH U TpeOyeT OT CTy/AeHTa 3HAHHUH JICKIIMOHHOTO MaTepraia u
6obIIOro BHUMaHUA. B CBS3H ¢ 5THM, Y MIaHUPOBAHUU CBOCH CAaMOCTOSTEIBHON PpabOTHI BaM CIEAyeT YUUTHIBATE, UTO MPOITYCK
JEKIMOHHBIX 3aHATHH 1 HEBHUMATEJILHOE OTHOLICHHE K M3YUCHHIO MaTepuala CyleCTBEHHO OCJIOXKHHT BBIIIOJHEHHUE JJOMAIITHETO
3aaHus.

OdopmileHHOE B COOTBETCTBUH CO CTAaHIapTaMH JOMAITHEe 33laHue caaeTcsa Ha Kadenpy MeTamTypriadeckuxX TEXHOIOTHH U
obopynoBanust. JlomMalHee 3alaHie CYMTAETCSl 3a4TEHHBIM, €CJIM OHO IIPOBEPEHO NPENoiaBaTelneM, BeLYIIUM 3aHATHS, U UMEET
COOTBETCTBYIOLIYIO 3alIUCh O IPaBWJILHOM €0 BBITOJIHCHHUH.

JlaGopaTopHBIe pabOTHI CBS3aHBI CO 3HAUNTEIHHBIMH 3aTPAaTaMH BPEMEHH, KPOME TOTO, JUIS HX MOJTHOIICHHOTO BBITIOHEHHUS
TpebyeTcs yuacTHe B Hel HECKOIBKHX CTYAEHTOB MO PyKOBOACTBOM y4eOHOrO MacTepa. B CBsI3H ¢ 9TUM, IIpU MITAHUPOBAHUH CBOCH
y4eOHOM paboThI BaM CJICYET YUUTHIBATh, YTO IPOITYCK Ja0OPaTOPHOTO 3aHATHS CBSI3aH CO CIIOXKHOCTSMH MX BBIIOJIHEHUSL.
[NToxroroBKa K BEITOIHEHHIO JIA0OPATOPHOI paOOTHI 3aKITI0YACTCS B COCTABICHIN TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
pabote. [Tocne BemonHeHus 1abopaTopHOH paboTE! oopmiseTcs oTdeT. PaboTa cuntaercs MOIHOCTHIO 3aYTEHHON TIOCTIE ee
3alIUThl. 3alIKTa JJAOOPATOPHBIX pabOT MPOBOAUTCS HA TaOOPATOPHBIX 3aHATHIX.

VYyacTre B IPaKTHIECKHX 3aHATHAX TPeOyeT OT CTYACHTOB BBICOKOH CTEIICHH CaMOCTOATEIBHOCTH U CIIOCOOCTBYET Ooliee
TITyOOKOMY OCBOCHHIO TEOPETHIECKHX ITOJOKCHIH M UX MPAKTHYECKOT0 HCTIONb30BaHMs. [10 MHANBUTyanbHBIM HCXOAHBIM JTaHHBIM,
BBIZIABA€MBIM B Hauajle MPaKTUIECKUX 3aHATHH, HEOOXOAMUMO ITPOBECTU CAMOCTOSITENILHBIE PACUETHI U CAENATh BBIBOJBI 110
HOJIy4EHHBIM PE3YJIbTaTaM: O XapaKTepe NOJyYEeHHBIX JJaHHBIX U 00 UX COOTBETCTBUH PEabHBIM IIPOU3BOACTBEHHBIM BEITNYHHAM.
IMoxroroBka k An¢depeHIUPOBAHHOMY 3a4eTy ¥ SK3aMEHY 10 JHUCIUIUTHHE 3aKII09aeTCsl B U3yUCHHH TEOPETHUSCKOTO MaTepHaia
0 KOHCIIEKTaM JICKINi{, ICTOYHUKAM OCHOBHOW ¥ JOIIOIHUTEIBHON JINTEPATYPhI, BKJIFOYAsi TEMBI CAMOCTOATEIBHOTO H3YUCHHUSI.

PexoMeHaaIuy 1o 0CBOCHUIO AUCLUILUINHEI B AUCTAHIMOHHOH (opMme.

LMS Canvas 1mo3BoJisieT HCIOJIB30BaTh CIIEIHANBHBII KOHTCHT M 3JIEMEHTHI 3JICKTPOHHOTO 00YYEHHS M AUCTAHITHOHHBIX
obpa3zoBarensHbIX TexHoTOorui. LMS Canvas ucronb3yercs IpenMyLIIECTBEHHO I ACHHXPOHHOTO B3aUMOACHCTBHS MEX Ty
y4acTHUKaMH 00pa30BaTeIbHOrO Mpoliecca MocpecTBOM ceTH «HTepHeT».

Y0051 3¢ GEeKTHBHO UCTIONB30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:
1) 3aperucTpupoBaThcs Ha Kype. J1s 3TOro Hy KHO IepeiiTh Mo CChUTKE, BBIAaBAEMOIl COTPYTHUKAMH JeKaHaATa WIH
npenoaasareneM. JIOTMH 1 apoib COBIIAAAET C JIOTMHOM U napojeM oT JuuHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KpUTEPUsIMI OIIEHUBAHUSA | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ielbl H3ydaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpernoaaBarenem. B
T.4. NIOJIb30BAThCSI IUTEPATYPOIl, PEKOMEHAOBAHHON NpenogaBaTeneM, NEPEXOs MO CChUTKAM;

4)B pyOpuke «brOIHOTEKa» BO3MOXKHO ITOIONPATH IS BEITIOTHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIBHEIE, IOMAITHIAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) IUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHus» HY>KHO 03HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaud, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIC CPOKH BBITIOIHUTDH pabOTY(bI), TIOATPY3UTH 3A€Ch JKE IS IPOBEPKH. Y TOOHO Ha3bIBaTh (Daii1 paboTh
cienyomuM oopa3oM (Ha3BaHUe MpeaMeTa (CokpaineHHo), rpynma, @O, nara akryanu3anuu (Ipyu TOBTOPHOM Pa3MEIICHUH)).
Hanpumep, Merannyprudeckue TexHonorun Meanos M1.M. BMT-19 19.03.2020. Ecnu pabota cogep>KUT pUCYHKH, ()OPMYIIBL, TO
C LETIBI0 COXPaHEHHs (POPMATHPOBAHUS €€ HYXKHO MoArpyxats B pdf ¢popmate.

Pabora, moarpy»xaemas 1yt IPOBEPKH, TOJDKHA:

- coZiepKaTh BCE CTPYKTYPHBIC AIEMEHTHI: THTYJIBHBIN JICT, BBEICHNE, OCHOBHYIO 9acTh, 3aKIIFOUCHHE, CIINCOK HCTOYHUKOB,
npUIoKeHHs (Ipu HEOOXOTUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBUH C TPESOOBAHUAMHU.

[IpenonaBarens B TeUeHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsaTH AHeH) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHIX K
3aJaHUIO PEIeH3UI0. B Heil OH yka3bIBaeT KaK MOJIOXKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipu Hanu4uu B peneH3uu
3aMeuaHuil 1 peKoMeHalui, Hy’KHO BHECTH TONPABKU B paboTy, HOATPY3UTH €€ 3aHOBO JUIs TOBTOPHOM mpoBepku. IIpu sTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TCUCHHE KOTOPBIX JTOJDKHO OBITH BBITIOHEHO 3a1anue. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BBIBOAUT COOOIEHNE O HApYIICHUH CpoKoB. [To
OKOHYAaHUM CEMECTpa MOATPY3UTh PabOTy HE MOIyUHTCS;

6)B pyOpuke «TecTb» MPOHTH TECTOBBIC 3a/laHUsI, OCBOUB COOTBETCTBYIOIINH MaTepuall, pa3MEILEHHbIH B pyopuke «Momyn»;
7)B pyOpuke «OLEHKI» OTCIEKHUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHUN YUTATh OOBSIBICHHA, pa3MellaeMble IPernoAaBaTeNeM, 1aBaTh 00PaTHYIO CBA3b;

9)B pybprke «O0Cyx’IeHH» CO3/1aBaTh OOCYKICHUS U yUacTBOBATh B HUX (0OCY’KIAIOTCs 00LIME MOMEHTHI, BHI3BIBAIOLIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAs pyOpHKa TakKe MOXKET OBITh MCITOIb30BaHa JUISl B3ANMHOW TIPOBEPKH;
10)IposBIATE PEryNsIpHYIO aKTHBHOCTH Ha Kypce.

[IpenMy1iecTBEHHO Il CHHXPOHHOT'O B3aUMOJEHCTBUS MEXIY YUaCTHUKaMU 00pa30BaTEIbHOIO Mpoliecca MOCPEACTBOM CeTU




«uTepuer» ucnonbdyercs Microsoft Teams (MS Teams). YToOBI OMHOLIEHHO HUCHIONB30BATh €0 BO3MOKHOCTH HYKHO
yCcTaHOBHUTH npriiokeHne MS Teams Ha nepcoHanbHbII KoMITbioTep U TenedoH. CtapocTaM HYXKHO co3naTh rpynmy B MS Teams.
Ydactre B TpymIie mo3BoyseT:

- CIyIIaTh JICKIIUH,

- paboTaTh Ha MPAKTUYCCKHUX 3aHITUAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelIeM, 3a/1aBasi eMy BOIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCH B OOIIIEM YaTe IPYIIIBI B paboyee BpeMs ¢
9.00 o 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMeHTaMH (BKJIaaka «Daiisbl).

ITpu nmpoBeneHUH 3aHATHI B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO Bceria padboTaTh ¢ BKIIIOUCHHON KaMepo.
HcknroueHne — ecu MpernoaBaTellb MOMPOCUT OTKITIOUYUTh KaMephl U MUKPO(OHBI B CBA3U ¢ OONbIIMMHK TToMexamu. Ha aBaTapkax
JIOJDKHBI OBITh UCKITFOUUTENBHO JIENIOBEIE (hOTO.

IIpu npoBeeHUH JICKIIMOHHO-TIPAKTUYECKUX 3aHIATHIl BENETCs 3aMUCh. DTO JaeT BO3MOXKHOCTh IPOCMOTPA 3aHATHS B CIy4ae
HEBO3MOYKHOCTH ITPUCYTCTBUS HA HEM WJIH IIPU HEOOXOANMOCTH BHOBb OOPATHTCS K MAaTEPHAITy ¥ 3aHOBO €TI0 POCMOTPETh.




