Homert R VPHARC TP TIS P HIRY K 1

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa

[HomkHocTb: OupekTop Gpunmana

Nara nonnncanms: 17 MefiepHudbade rocynapc

YHUKanbHbI MPOrpaMMHbIA KIKOY:

BBICILIET'O OFPASOBAHMS POCCUICKON ®EJIEPALIN

ITBEHHOE ABTOHOMHOE 00pa3oBaTeIbHOE yUpe:KIeHue
BbICIIET0 00pPa3oBaHMUs

1073Offe6b1EdOéﬁﬁﬁ%wﬁioﬁi%Sﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

MeTa.meprnquKne TEXHOJIOTUHU

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

Harmpasnenue noaroroBku

Ipodnns

Ksamuduxauus

Dopma o0ydeHHs
OO0mast TPyA0EMKOCTb
YacoB 1o yueOHOMY IUIaHy

B TOM YHCJIC:

ayJIUTOPHBIC 3aHATUS

15.03.02 TexHOoIOrHUECKHE MAIIMHEI ¥ 000PYIOBaHHE

Bakanasp
o4Hast
33ET
108

51

caMoCTOsITeNIbHAs paboTa 57

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<CemecTtp Ha 7 (4.1)
Kypee>) Hroro
Henens 18
Bun 3anaruii i | PO | VI PII

Jlexun 34 (34 |34 |34
[IpakTuyeckue 17 (17 |17 |17
Uroro ayn. 51 |51 |51 |51
KonrakTHas pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
HUroro 108 [ 108 | 108 | 108

@DopMBbI KOHTPONIS B CEMECTPAX:

3a4eT C OLEHKOM 7



IIporpammy coctaBui(u):
x.m.H., [{oyenm, Kenun E.B.

Pabouas nporpamma

MeTa.n.nypmquKne TEXHOJOIuH

Pazpaborana B coorBerctBuu ¢ OC BO:
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Kadeapa meranaypruueckux texnosoruii u ooopynosanusi (Hoporponukuii ¢pusmnas)

[Tporokon ot 13.03.2024 r., Ne§

PykoBoauTens noapasaeneHus JOUeHT, K.11.H. Hedenos A.B.



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, 06CCHC‘II/IB8.IOH_H/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 |IIpon3BoacTBeHHAs MPAKTHKA IO MOTYYCHUIO MPOPECCHOHAIBHBIX YMEHIH 1 OIBITa MPO(eCCHOHATBHON IesTENbHOCTH

2.1.2 | deranu MamvH

2.1.3 | lomycKu U TEXHUUYECKHE U3MEPEHHUS

2.1.4 | Merponorus, CTaHAapTHU3ANNSA, CePTHHUKAINSL

2.1.5 |IIpoxaTHOE NPOU3BOACTBO

2.1.6 | Teopus BeposiTHOCTEH M MaTeMaTH4ecKasl CTaTUCTUKA

2.1.7 | MarepuanoBeneHue

2.1.8 | Dunocodus

2.1.9 | DnexkTpoTexHUKa

2.1.10 |Hcropus

2.1.11 |MexaHuka >KUIKOCTH U ra3a

2.1.12 | Xumus
2.2 JucuumianHbl (MOXYJIH) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYIee:

2.2.1 |KypcoBas Hay4HO-HCCIeq0BaTENbCKas paboTa (dyacTp 2)

2.2.2 |IoaroToBka K mpoIeAype 3alIUThI ¥ 3aIIUTA BBITYCKHOW KBATHU(HUKAIIMOHHON PaboTHI

2.2.3 |IIpemxmuruioMHas IpaKTHKA JUTS BBIIOJHEHUS BBIITYCKHOHM KBaMM(UKAIMOHHON paboThI

2.2.4 | CoBpemeHHOE 000pYI0BaHIE MAITUHOCTPOUTENHHBIX 3aBOJIOB

2.2.5 |CoBpemenHoe obopynoBanue 1exoB OMJI

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

YK-11.1: Cioco6HOCTH YIPaBJISITH CBO€ii PO ecCHOHANBHOI TeSITEILHOCTHIO WU MPOEKTAMH B COOTBETCTBYIONIEH
npodeccuoHaILHOI cdepe, GpaTh Ha ceGsi OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

3HaTh:

VK-11.1-31 I[IpuHIMIIBI OCHOBHBIX TEXHOJIOTMYECKUX MPOIECCOB IPOU3BOJICTBA YEPHBIX METAIIIOB

YK-5.1: Cnioco0HOCTH K CAMOOPTraHU3AIMH H CAM0O00Pa30BAHNI0, HENMPEPHIBHOMY CAMOCOBEPIIEHCTBOBAHMIO, TOBBIIIEHUIO
KBaIU(PUKALMU B TeYeHHe BCel KU3HU

3HaTb:

VK-5.1-31 [IpuHINTEI paliOHATIEHOTO UCIIOIB30BAHMUS IPUPOTHBIX PECYPCOB B TEXHOIOTHUSCKHX IPOIECCax MPOU3BOJCTBA

YK-9.1: Cioco0HOCTh OCYIIeCTBJISITh NOUCK JIMTEPATYPbI, HCIIO/Ib3Ysl HAYYHbIe 0a3bl JaHHBIX, IPOQECCHOHAIbHbIE
CTAHAAPTHLI U PerIaMeHThl, HOPMbI 0€30NaCHOCTH U APYTUe HCTOYHMKH HHPOPMALUU

3HaTb:

VK-9.1-31 CTpyKTYypy COBPEMEHHOI'O METAJLILY prU4eCKOro IIPOU3BOJICTBA

YK-7.1: Cioco0HOCTh aHATH3UPOBATH NPOAYKIHIO, IPOLECCHI H CHCTEMbI

3HaTh:

VK-7.1-31 UcTouHukn 1 MEXaHU3MBI (DOPMUPOBAHHS OMACHOCTEH TEXHHYECKOI'O M TEXHOJIOTHUECKOro XapaKkTepa B Ipoleccax




TMPOU3BOACTBA YCPHBIX METAJIIIOB

ITIK-3.2: Cnoco0HOCTh NPOEKTHPOBATH TEXHHYECKOE OCHALIleHHEe PA00YUX MeCT ¢ pa3MellleHHeM TeXHO0JI0rH4ecKoro
o0opynoBaHHs, YMEHHE OCBAMBATh BBOJUMOe 000pyA0BaHHE

3HaTb:

I1K-3.2-31 Ponb 1 MeCTO METalIIyprui B COBPEMEHHOM MUPE

IIK-2.3: YMeHue NPpOBOJUTH NPEIBAPUTEIbHOE TEXHHKO-I)KOHOMHYECKOe 000CHOBAHME IPOEKTHBIX peleHuii

3HaTh:

ITK-2.3-31 OcobenHocTH cBoei MpodhecCHOHATbHOMN NeITEeNbHOCTH

YMmerb:

ITK-2.3-Y1 BeiOupaTh panuoHaibHbIe CIIOCOOBI MTPOU3BOACTBA H 00PaOOTKH YSPHBIX METAIIOB

YK-7.1: Cioco6HOCTb aHATU3MPOBATH NPOAYKIHIO, IPOLECCHI M CHCTEMbI

YMmerb:

VYK-7.1-Y1 Ilpou3sBecTr KaueCTBESHHBIN aHAM3 yPOBHEH TEXHOICHHOI'O PHCKa B MPOoLieccax MPOM3BOICTBA YCPHBIX METAILIOB

YK-9.1: CiocoGHOCTH 0CYIIECTBJIATH MOUCK JIUTEPATYPbI, HCIOJIB3YA Hay4HbIe 0a3bl JaHHBIX, PodeccuoHATbHbIE
CTAHJAPThLI U PerjiaMeHThbl, HOPMbI 0€30IIACHOCTH U JpYrHe HCTOYHMKH HHpopManun

YMmerb:

VK-9.1-V1 BriOupath TEXHOJIOTHIECKHE CXEMBI IIPOM3BOJICTBA YSPHBIX METAJIIOB W CIUIABOB

ITIK-3.2: Cioco0HOCTh NPOEKTHPOBATH TEXHHYECKOE OCHALIICHHE PA00YUX MeCT ¢ pa3MellleHHeM TeXHO0JI0rH4ecKoro
o0opy1oBaHHs, YMEHHE OCBAMBATH BBOJUMOe 000py10BaHHE

Ymerb:

[1K-3.2-¥1 Ilornmats XapakTepHbIe 0COOCHHOCTH COBPEMEHHOTO JTalla Pa3BUTHS OTCUECTBEHHOH METAILTYPIHH

YK-11.1: CnocodHOCTh YNpaBJIsSITh CBOeii MpodecCHOHANBHOI NeSITeTbHOCTBIO WIN NPOEKTAMH B COOTBETCTBYIOIIEH
npodgeccuoHaIbLHOI cdepe, OpaTh HA ce0A 0TBETCTBEHHOCTH 32 PUHSITHE PelleHuii

YMmerb:

YK-11.1-V1 IIpou3sBecTH SJKOHOMUIECKUH aHAIN3 TIPOLECCOB IPOU3BOACTBA YEPHBIX METAILIOB

YK-5.1: Cioco0HOCTH K CAMOOPraHM3alMi U caM0O00Pa30BAHMIO, HENPEPLIBHOMY CAMOCOBEPILIEHCTBOBAHMIO, IOBbIIIIEHHIO
KBAJIH(UKALNY B TeYeHHEe BCeH JKU3HHU

YMmerb:

VYK-5.1-Y1 OuenuBarb pecypco-3K0JIOrHUECKHE XapaKTEPUCTUKU TEXHOIOTHUECKUX MPOLECCOB B cdepe MpodeccuoHaIbHON
JESATENbHOCTH

YK-11.1: Cioco0HOCTb YIpaBJIsiTh cBO€ei NMpodecCHOHAIBHOM 1eATeIbHOCTHI0 HIIU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodeccuoHaILHOM cdepe, GpaTh Ha ceds1 OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

Baaaernb:

VK-11.1-B1 HaBeikamu onpeneneHus 3pQeKTHBHOCTH peaan3aliy TEXHOJIOTHIECKHUX MPOLECCOB IPOM3BOICTBA YEPHBIX METAJLIOB

YK-9.1: Cioco0HOCTb OCYIIeCTBJISTh NOUCK JIMTEPATYPhbl, HCIIO/Ib3Ysl HAYYHbIe 0a3bl JaHHBIX, IPOQeCCHOHAIbHbIE
CTAHAAPTHLI U PerjiaMeHThl, HOPMbI 0€30MaCHOCTH U APYTrUe HCTOYHMKH HHPOPMAIUU

Baanernb:

VK-9.1-B1 HaBblkamu yrpaBieHHUs TEXHOJIOTUYECKUMH MPOLIECCaMH MPOU3BOJICTBA YEPHBIX METAIIJIOB U CINIABOB

ITIK-3.2: Cioco0HOCTh NPOEKTHPOBATH TEXHHYECKOE OCHALIIEHHE PA00YHX MeCT ¢ pa3MellleHHeM TeXHO0JI0rH4ecKoro
o0opynoBaHus, YMEHHE OCBAMBATH BBOJUMOe 000py10BaHHE

Baanernb:

TIK-3.2-B1 HaBbikamu aHanu3a TeHACHIMNA Pa3BUTHUS OTEUECTBEHHONW METAJTyPTUYECKON OTpaciiv

IK-2.3: YMeHue MNPOBOJIUTL NMPEIBAPUTEIBbHOC TEXHUKO-IKOHOMU1ECKO€ 000CHOBaHHE MPOEKTHBIX peulelmﬁ

Baanernb:

I1K-2.3-B1 HaBbikamu comnoctaBieHus 3G HEKTHBHOCTH TEXHOIOTMIECKUX MPOIIECCOB MPOU3BOICTBA YSPHBIX METAJIIOB

YK-7.1: Cioco6HOCTh AHATU3MPOBATH NPOAYKIHIO, IPOLECCHl M CHCTEMbI

Baagern:

YK-7.1-B1 HaBeikamu conoctasieHus 3pGpekTHBHOCTH Mep MO 00eceYyeHn 0 0€30MacHOCTH TEXHOJIOTUYECKUX MPOIIECCOB




YK-5.1: Cioco0HOCThL K CAMOOPraHM3allii ¥ caM000pPa30BaHMIO, HENIPEPbIBHOMY CAMOCOBEPIICHCTBOBAHNIO, IIOBLIIICHHIO
KBATH(UKANUHU B TeueHHe Beeil JKH3HH

Baanernb:

VK-5.1-B1 HaBblkamu omnpesiesieHus pecypcoeMKOCTH U BO3IEHCTBUS Ha OKPYKAIOIIYIO Cpe/ly TEXHOJIOIMYECKUX MTPOLIECCOB

METaJUTypPru4eckoro Npor3BoCTBa

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jlnuteparypa | Illpumeyanue KM Beinosan
3aHATHHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIeTeHIHii pecypcbl padoThbI
Pasnea 1. IllnxToBbie
MaTepuAaJbl
MeTaJJIyPru4ecKoro
NMPOU3BOJACTBA H HX
MOATr0TOBKA
1.1 TexHOoMorn4ecKue CXeMsl 7 4 [IK-2.3-31 TIK- J1.1 KMI
COBPEMEHHOT0 2.3-V1IIK-2.3- JI1.2J12.1
METaJLTypru4ecKoro B1TIIK-3.2-31 | D1 92 23 54
MIPOU3BO/ICTBA. M[K-3.2-Y1IIK
JKene3zopyaHble MaTepuabl U -3.2-B1 YK-5.1
WX MOATOTOBKA K JOMEHHOMH -31 YK-5.1-V1
rtaBke /Jlex/ VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VK-7.1-B1
VYK-9.1-31 VK-
9.1-¥1 YK-9.1-
B1 VK-11.1-31
YK-11.1-¥1
VYK-11.1-B1
1.2 TonnuBo MeTalTypruyeckoro 7 4 IIK-2.3-31 TIK- JI1.2J12.1 KM1
MIPOU3BOJICTBA. 2.3-V11IK-2.3- | D132 33 54
[IpousBoacTso B1 IIK-3.2-31
METAJUTYpru4ecKoro [K-3.2-V1 IIK
kokca /JIex/ -3.2-B1 YK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
YK-9.1-31 VK-
9.1-Y1 YK-9.1-
B1 VK-11.1-31
YK-11.1-V1
YK-11.1-B1
1.3 Ormpenenexnue 7 1 T1K-2.3-31 IIK- JI1.2J13.3 o opme KM1
MHUHEpPaJIOrMuecKoro TUIa 2.3-Y1TIK-2.3- | D1 9233 D4 | "TexHomnoruu
JKEJIE3HBIX PY/I M TTOKa3aTenen B1T1IK-3.2-31 MPOOJIEMHOTO
3G GEKTUBHOCTH [IK-3.2-V1 IIK oOyueHus"
oboramenus /T1p/ -3.2-B1 YK-5.1
-31 YK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 YK-7.1-B1
YK-9.1-31 VK-
9.1-Y1 YK-9.1-
B1 YK-11.1-31
YK-11.1-¥1
VYK-11.1-B1




1.4

Pacuer nokazarenei
arJioMepalu KeJne30pyAHbIX
Marepuainos /IIp/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

JI1.2J13.3
013233 54

o opme
"TexHONorun
IPOOJIEMHOTO

oOyuenus"

KM1

1.5

Orpenienenne OCHOBHBIX
nokasareJeil IpOM3BO/ICTBA
okarebrmeit /TTp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.2J13.3
013233 54

o opme
"TexHONOrun
IPOOJIEMHOTO

oOyueHus"

KM1

1.6

KonTpomnsHas pabora
Nel MIp/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

KMI1

1.7

[ToaroroBka K KOHTPOIBHOU
pabote Nel /Cp/

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.2J12.1J13.
2JI13.3
0132 33 54

KM1

Pasnen 2. lomenHoe
TPON3BO/ICTBO




2.1

BrinuaBka uyrysa B
JIOMEHHBIX ITeyax /Jlex/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

JI1.2J12.1
013233 54

KM2

2.2

INoka3zarenu noMeHHON
IUIABKU U NIEPCIIEKTUBBI
Pa3BUTHUS TOMEHHOTO
npon3BoicTBa /JIek/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.2J12.1
013233 54

KM2

23

BoccraHosienue xeiesa u
TOpeHHe TOTUINBA B
JioMeHHoi neuu /I1p/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

JI1.2J13.3
0102093 54

KM2

24

Pacuer pacnipezeneHus cepsl
MEIKTy YyTYHOM H
uutaxoM /IIp/

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.2J13.3
01 52 33 54

KM2




2.5

Pacuer 0CHOBHBIX TEXHUKO-
9KOHOMHYECKHUX IOKa3aTenen
noMeHHoro niporecca /TTp/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

JI1.2J13.3
013233 54

KM2

2.6

KonTpomnsHas paborta
Ne2 /Tp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

KM2

2.7

[ToaroroBka K KOHTPOJIBLHOM
pabote Ne2 /Cp/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

JI1.2J13.2
JI3.3
013233 54

KM2

2.8

BsInonHeHne J0MalHero
3anmanust Nel /Cp/

12

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.2J13.1
01 52 33 54

KM2

P1

Pa3nen 3. BolliaBka cTajm




3.1

Cr1oco0BI BBIIUTABKH CTAJIH.
OCHOBHBIE peaKIMU
cTaenIaBuILHLIX
nporecco /JIex/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

JI1.1J11.2
013233 54

KM3

32

TexHOIOrusl BBITIIABKU U
KOBILIEBOH 00paboTKH
cramu /Jlex/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

JI1.1J11.2
013233 54

KM3

33

Pacuer okuciieHHs TpuMecei
METaJTOMIUXTHI IPH
OKHCIIUTEIBHOM
padpunupoBanuu /T1p/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

J1.1
JI1.2J13.3
013233 54

KM3

34

Pacuer pacxona drocoB asist
HaBEJICHHS TIJIaKa TpeOyeMoi
ocHoBHOCTH /ITp/

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

J1.1
JI1.2J13.3
0132 33 54

KM3




3.5

Pacuer pacxona
(dheppocriaBoB ISt
PACKHUCIICHUS U JIETHPOBAHHS
cramu /I1p/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

J1.1
JI1.2J13.3
01 52 33 54

KM3

3.6

KonTpomnsHas paborta
Ne3 /Tp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

KM3

3.7

[ToaroroBka K KOHTPOJIBLHOM
pabote Ne3 /Cp/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

J1.1
JI1.2J13.2
J3.3
01035233 54

KM3

Pa3nen 4. PaznuBka u
KPHCTAJJIH3ANNSA CTATU

4.1

OCHOBBI TEOpUU
Kpuctannu3auuu. Pa3znuska
CTaJId B U3JIOKHULBI /JIex/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
[K-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

JI1.1 J11.2
0132 33 54

KM4




4.2

HenpepeiBHas pasnuBka
cramu /Jlex/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

JI1.1J11.2
013233 54

KM4

43

Orpenenenue
MPOODKUTETBHOCTH U
cpeHei CKopocTH
3aTBEp/ICBAHUS CIINTKA B
3aBUCHMOCTH OT CTEIICHU
packuciaennocta cranu /Tlp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

J1.1
JI1.2J13.3
0135233 54

KM4

44

Pacuer o6opynoBaHus Iist
Pa3UBKH CTAIA B
nznoxuuis! /p/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

J1.1
JI1.2J13.3
013233 54

KM4

4.5

OmpeneneHue napaMeTpoB
3aTBep/ICBAHUA
HETIPEPHIBHOINTON 3arOTOBKH
B 3aBUCUMOCTH OT
KOHCTPYKTHUBHBIX H
TEXHOJIOTHYECKUX
napameTpoB paziuski. /T1p/

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

J1.1
JI1.2J13.3
0132 33 54

KM4




4.6

Omnpenenenue
MPOAODKUTETBHOCTH
HEIpPEPBHIBHOM Pa3INBKU
IJIAaBKH U
TMPOU3BOAUTECIBHOCTH
MHJI3 /Mp/

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

J1.1
JI1.2J13.3
01 52 33 54

KM4

4.7

KonTpomnsHas paborta
Ned /TIp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

KM4

4.8

[ToaroroBka K KOHTPOJIBLHOM
pabote Ne4 /Cp/

[IK-2.3-31 IIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
MK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 YK-5.1-V1
VYK-5.1-B1 VK-
7.1-31 YK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
YK-11.1-V1
VK-11.1-B1

J1.1
JI1.2J13.2
J3.3
01035233 54

KM4

4.9

BsInonHeHne J0MalHero
samanust Ne2 /Cp/

12

[1K-2.3-31 TIK-
2.3-V11IK-2.3-
B1IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 VK-5.1
-31 VK-5.1-V1
YK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-Y1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

J1.1
J11.2713.4
0132 33 54

P2




4.10

IloaroroBka K 5K3aMeHy IO
JUCLUILIMHE
"Mertamtyprudeckue
texnonorun" /Cp/

17

[1K-2.3-31 TIK-
2.3-Y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 VK-7.1-
V1 VK-7.1-B1
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VYK-11.1-V1
VYK-11.1-B1

J1.1
JI1.2J12.1
01 52 33 54

KM5

4.11

Ox3amen /Cp/

[IK-2.3-31 IIK-
2.3-y1 IIK-2.3-
B1 IIK-3.2-31
IK-3.2-V1 IIK
-3.2-B1 YK-5.1
-31 YK-5.1-V1
VK-5.1-B1 VK-
7.1-31 YK-7.1-
Y1 VYK-7.1-Bl
VK-9.1-31 VK-
9.1-¥1 VK-9.1-
B1 VK-11.1-31
VK-11.1-V1
YK-11.1-B1

KMS5

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEJILHOI MOATOTOBKH

Konx

Konrponsnoe
MEPOIPHUITUE

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIIHAI

BOHpOCBI JUIA IOATOTOBKH




KM1

KontponbHas
pabora 1

I1K-2.3-31;I1K-2.3-
VI1I;IIK-2.3-B1;I1IK-
3.2-31;11K-3.2-
V1;I1K-3.2-B1; VK-
5.1-31;VK-5.1-
V1;VK-5.1-B1; VK-
7.1-31;YK-7.1-
V1;VK-7.1-B1;,YK-
9.1-31;YK-9.1-
V1;VK-9.1-B1; VK-
11.1-31;VK-11.1-
V1;VK-11.1-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

I1K-2.3-31;I1K-2.3-
VI1I;IIK-2.3-B1;I1IK-
3.2-31;11K-3.2-
V1;I1K-3.2-B1; VK-
5.1-31;VK-5.1-
V1;VK-5.1-B1; VK-
7.1-31;YK-7.1-
V1;VK-7.1-B1;,YK-
9.1-31;YK-9.1-
V1;VK-9.1-B1; VK-
11.1-31;VK-11.1-
V1;VK-11.1-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
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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.
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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.
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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.)

ITpoBepsiemble
Kon Hassanune
paBoTHL paBoTHL HHIUKATOPbL ConeprxaHue paboThI
KOMITETEeHLIU I
P1 Jomamnee 3aganne | [1K-2.3-31;I1K-2.3- | O0bem momaminero 3aganus — 15-20 cTp.
Nel cemectpe mo VI;IIK-2.3-B1;I1IK- | BapuaHTsl 3a1aHuii TPUBEAECHB B METOAMYECKUX YKA3aHUIX T10
TeMe " AHanu3 3.2-31;11K-3.2- BBIMTOJIHEHHUIO JOMAIITHETO 3aJaHH.
3G GEKTUBHOCTH V1;I1IK-3.2-B1;YK- [ [IpaBmiibHO BBIIOJTHEHHOE 3a/laHNE CUMTAECTCS 3a4TeHHBIM. JlomalHee
paboTHI TOMEHHOM 5.1-31;VK-5.1- 3a/IaHKE, BBIITOJIHEHHOE HEBEPHO WM UMEIOLIEE 3aMEYaHusl,
neun"” V1;YK-5.1-B1;YK- [Bo3Bpamaercs Ha qopaboTKy.
7.1-31;YK-7.1-
V1;YK-7.1-B1; VK-
9.1-31;YK-9.1-
V1;¥K-9.1-B1; VK-
11.1-31;YK-11.1-
VI1;YK-11.1-B1
P2 Homamnee 3aganne | [1K-2.3-31;I1K-2.3- | O6bem nomamnero 3aganus — 15-20 cTp.

No2 cemecTpe 1o
TeMe
"IIpoexTpoBaHue
CTaJIbHOTO CIIUTKA"

VI1I;IIK-2.3-B1;I1IK-
3.2-31;11K-3.2-
V1;I1K-3.2-B1; VK-
5.1-31;VK-5.1-
V1;VK-5.1-B1; VK-
7.1-31;YK-7.1-
V1;VK-7.1-B1; VK-
9.1-31;YK-9.1-
V1;VK-9.1-B1; VK-
11.1-31;VK-11.1-
V1;VK-11.1-B1

BapuaHTsI 3a1aHHi IPUBEICHBI B METOIUYCCKHUX YKA3aHUSX 10
BBITTOJTHEHHUIO JIOMAITHETO 32 IaHMsL.

IIpaBUIIBHO BBHITIOIHEHHOE 33/IaHUE CUUTAETCS 3a4TeHHBIM. JlomMamHee
3ajaHKe, BBIOJHECHHOE HEBEPHO HJIM UMEIOIIEE 3aMEYaHHs,
BO3BpAIIaeTCs Ha TOPaOOTKY.

5.3. OueHovHbIe MaTepHaJibl, UCNTOJb3YyEMbI€ IJISl IK3aMEHaA (onncaﬂne 6I/IJ19TOB, TECTOB U T.Il.)

Texymumii KOHTPOJIb pPe3yabTaTOB OCBOCHUS Y [ B COOTBETCTBUU C paboyel MporpaMMoi U KaleHAapHO-TEMaTUIECKUM TIIaHOM
HPOMCXOIMT IIPHU UCIIONB30BaHUH CIEAYIOMNX 0053aTeNbHBIX (OPM KOHTPOIISL:

1. BrImonHeHne KOHTPONBHBIX paboT B MUCEMEHHOH (hopMe 1o BoIpocaM U 3a7adaM, BXOAAIINM B pa3zeln (temy) Y/, win B
TECTOBOH ()OpMe MO TeCTOBBIM 3aaaHusIM B cpeae LMS Canvas.

Hwxe npencrabieHbl 00pa3ibl OUIICTOB ISl KOHTPOJIBHBIX pa0oT B MTUCEMEHHOM (hopMe.

®ezepanbHOE TOCY 1aPCTBEHHOE aBTOHOMHOE 00Pa30BATENbHOE yUPEKACHAE BBICIIETO 00pa30BaHMs
HALIMOHAJIbHbIN UCCJIEJJOBATEJIbCKNM TEXHOJIOTUYECKNUN YHUBEPCUTET «MUCuC»
Hosorpounrkmii ¢punman




Kacgenpa meTamrypriuueckux TeXHOIOTUil 1 000pyA0BaHHA

KOHTPOJIbHASI PABOTA Ne 1

BUJIET Ne 0

JucrumnmHa: «MeTauryprudecKue TeXHOIOTHID

Hanpasnenue noarorosku 6axanaspos: 15.03.02. « TexHomornueckue MaimHbl 1 000pYI0BaHHE
ITpodunb moaroToBku: «MammHbl ¥ TEXHOIOITHH 00pabOTKN METAJLIOB JIaBJICHUEM)

®dopma 00ydeHUs: OuHAas

®Dopma npoBeIeHNS KOHTPOIBHOH PabOThl: MHUChMEHHAsS

1. VI3MenpueHre MaTeprHalioB. Arperartsl, IPUMEHACMBIC JUTS H3METbYCHHS.
2. 3amada. OnpenenuTs CTerneHb U3BICUSHHUS JKele3a B KOHIEHTPAT (€K), eCIIM KOTMUYECTBO PyIbl oboramaemoii 3a gac (Qp)
cocrasisier 170 T, a konmuuecTBo nonyyaemoro kKonueHrpara (Qx) — 100 t. Koagduuuent odoramenus (Ko) pasen 1,58.

CocraBui:
3aB.kadeapoit MTuO
«_» 20

DezepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICILIETO 00pa30BaHUs
HAITMOHAJIbHBIN UCCJIEAOBATEJILCKUN TEXHOJIOTUYECKU YHUBEPCUTET «MUCHC»
HoBorpounrkuii ¢punman

Kacgenpa meTamrypriuueckux TeXHOIOTUil 1 000pyA0BaHHS

KOHTPOJIbHAS PABOTA Ne 2

BUJIET Ne 0

JucrumnmHa: «MeTauryprudecKue TeXHOIOTHID

Hanpasnenue noarorosku 6axanaspos: 15.03.02. « TexHonornueckue MaimHbl 1 000pYI0BaHHE
[Tpodunb moaroToBku: «MamnHbl ¥ TEXHOIOTHH 00pabOTKN METAJLIOB JIaBJICHUEM)

®dopma 00ydeHUs: OTHas

®Dopma npoBeIeHNS KOHTPOIBHOH PabOThl: MUChMEHHAsS

1. Crioco0bI HHTEHCH(UKAINH JOMEHHOTO TIPOIIecca M UX KpaTKasi XapaKTepHCTHKA.
2. 3amaga. OmpenenuTs cocTaB rasa nepex GypMaMmu, eCiii I CKUTAHHS yIiIepoaa KOKca MOJAI0T CyXoe aTMOc(hepHoe Ay The.

Pacuer Bectu Ha 100 M3 1yThs.

CocraBuir:

3aB. Kadenpoit MTuO
«_» 20

DezepanbHOe rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICILIETO 00pa30BaHHs
HAITMOHAJIbHBIN UCCJIEAOBATEJILCKUN TEXHOJIOTUYECKU YHUBEPCUTET «MHUCHC»
Hosorpounrkmii ¢punman

Kacgenpa meTamrypriuueckux TeXHOIOTUi U 000pyAOBaHHS

KOHTPOJIbHAS PABOTA Ne 3

BUJIET Ne 0

JucrumnmHa: «MeTauryprudecKue TeXHOIOTHID

Hanpasnenue noarorosku 6axanaspos: 15.03.02. « TexHonornueckue MaimHbl 1 000PYI0BaHHE
[Tpodunb moaroToBku: «MamuHbl ¥ TEXHOIOTHH 00pabOTKN METAJLIOB JIaBJICHUEM)

®dopma 00ydeHUs: OuHAas

®Dopma npoBeIeHNS KOHTPOIBHOH PabOThl: MIChMEHHAS

1. Knmaccudukarms craneii mo crocody Mpon3BoACTBA, IO HA3HAYCHHUIO, TI0 KAYECTBY CTAJH, 10 XHMHUIECKOMY COCTaBY U I10
CTENeHU PACKUCICHHOCTH.

2. 3agaua. OnpenenuTh COCTaB IIIaKa, 00pa3yIomerocs mpyu NpoayBKe B OCHOBHOM KHCJIOPOIHOM KOHBepTepe 1T KMAKOro yyryHa.
XuMudecKkuit coctaB uyyryHa, %: C=4,0; Si=0,3; Fe=95,8%. Conepxanue Mn, S u P He yunThiBaTh. OCTaTOUHOE COICPIKAHHE
yrinepona B ctand - 0,12%. HeobxomuMere 1t pacyera TaHHBIC IPUHATH CAaMOCTOSITEIIBHO.

CocTaBuir:

3aB. kaenpoit MTuO
«_» 20 T

®denepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTENIFHOE YIPEXKICHNE BEICIIIETO 00Pa30BaHHA
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTMYECKUI YHUBEPCUTET «MUCuC»
HoBotpowutikuit pumman

Kadenpa MeTamnypriudeckux TEXHOJIOTHA U 000y TOBaHHS

KOHTPOJIbHAS PABOTA Ne 4

BUWJIET Ne O




Jucnumuunza: «MeTajlypruueckiue TEXHOIOTUI

Hanpasnenne noxrorosku 6akanaspos: 15.03.02. «TexHonornueckue MaIHbl 1 000pyI0BaHHE
IMpodwre moaroToBKN: «MAaIIMHBI U TEXHOIOTHH 00Pa0OTKH METAIIIOB JaBICHHEM»

®dopma 00ydeHUs: OuHAas

®dopma npoBeeHUs] KOHTPOILHOHN pabOoThl: MUCHbMEHHAS

1. Crioco0sI pasznuBkH ctayu. [IpenMymecTBa 1 HEMOCTATKU Pa3IMBKU CTAJIM B U3JIOKHUIIBI CBEPXY Tiepe CH(POHHON Pa3TUBKOM.
2. 3amauva. OnpenenuTs NPOLOIKUTENIFHOCTD 3aTBEPAECBAHUS 7-T CIUTKA CTAIN MapKu 151IC, MMEIOIEro CIeAyIOIIHe Pa3Mephl:
BbIcoTa h = 2150 MM; muprHa BepxHel yacT bB = 670 MM, HIkHE# ba = 730 MM; ToKHa BepxHel yacTH aB = 470 MM, HIDKHEH
aH = 530 MM.

CocTaBuir:

3aB. kagenpoit MTuO
«_» 20 T

DopMoii TPOMEKYTOTHOH ATTECTAIMH IO TUCIUITIHHE SIBISCTCS YK3aMEH.
Hwxe npencrasien obpaser Ouera Uit 9K3aMeHa, POBOJUMOTO B YCTHOH opMe.

®enepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YIPEXKICHHUE BHICIIIEr0 00pa30BaHus
HALIMOHAJIBHBIN UCCJIEJJOBATEJIbCKHI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
Hosorpourxkuii ¢punman

Kadenpa Meraiuryprudeckux TEXHOJIOTHI U 000pyA0BaHUS

BUJIET K DK3AMEHY Ne 0

JucrumnmHa: «MeTauryprudecKue TeXHOIOTHID

Hanpasnenue noarorosku 6axanaspos: 15.03.02. « TexHonornueckue MaimHbl 1 000pYI0BaHHE
[Tpodunb moaroToBku: «MamnHbl ¥ TEXHOIOTHH 00pabOTKN METAJLIOB JIaBJICHUEM)

®dopma 00ydeHUs: OTHas

®dopma npoBeIeHNS SK3aMEHa: yCTHas

1. Kimaccudukarms craneii mo crocody Mpon3BoCTBA, O HA3HAYCHHUIO, TI0 KAYECTBY CTAIH, 10 XHMHUIECKOMY COCTaBY U I10
CTCIICHU PACKHUCIICHHOCTH.

2. [lepeuncnuTe BUABI MAIIMH HEMPEPHIBHOTO JIUThS 3aTOTOBOK. J{aiiTe XapakTepucTUKy yCTaHOBKaM HEMPEPHIBHOMN pa3iuBKU
CTaJI BEPTUKAJIBHOTO THIA (OTJIIMYUTENIbHBIC OCOOCHHOCTH, TIPEHMYIIECTBA  HEAOCTATKH).

3. OmpenenuTh IPOJOIKATEIHFHOCTD 3aTBEPICBAHIS 8-T CIINTKA CTAJIM MapKH 15, MMeIomero ciueayromue pa3Mepsl: Beicora h =
2100 mM; mupuHa BepxHel yactu b = 650 MM, HrxHEH bH = 720 MM; TonmuHa BepxHel dactu aB = 470 MM, HIDKHEH aH = 530
MM.

CocraBui:

3aB. kagpenpoit MTuO
«_» 20

HucrannuonHo a3k3amen npopoastcs B LMS Canvas. Tect conepxkut 38 3aganuii. Ha pemienue tecra k 3x3ameny orogutcs 70
MHUHYT.
Ob6pa3zen 3agannii 17151 SK3aMeHa, MPOBOIUMOro nuctaHiioHHo B LMS Canvas:

1)/loMeHHBIH Iporece XapaKTePH3YETCsl CICAYIONIMMH 0COOCHHOCTAMY, CYIIECTBEHHO OTIMYAIO-IIIMU €T0 OT JAPYTUX
METAJITYPTHIEeCKHIX ITPOIIECCOB:

1.B TOMEHHOI1 eun MPOTEKAIOT MPOIECCHl OKUCIUTETBHOIO XapaKTepa;

2.B TOMECHHO# MEYH OCYLIECTBISIETCSI BCTPEYHBINA IPOTHBOTOK;

3.B IOMCHHOM IIeYH MPOUCXOINT IEPEKPECTHHIH MMPOTHBOTOK HarPEBAEMBIX MaTEPHAJIOB M TO-PSYHX Ta30B.

2) Vka3atb cmnoco® oOoramieHus, KOTOpPBIA OCYyILECTBIsieTcss B OyTapax, CKpyOOepax, KO-phITHBIX MOMKax
1.mpoMBIBKa;

2.rpaBUTalHOHHOE 0OOTAIIEHHE;

3.¢noTamus.

3)B uem 3aKkmo9aeTcs CYIIHOCTB IPOIIecca MOMyYeHHS YyTyHa B JOMEHHBIX Medyax?

1.B BOCCTaHOBIICHUU OKHUCIIOB XKEJ€3a, BXOIAIIUX B COCTAB PYAbL, OKHCBIO YIJIEPOAa, BO-IOPOAOM U TBEPIBbIM YIIIEPOIOM,
BBLJIEIIAIOIMMUCS [IPH CTOPAaHUU TOIUIMBA B [1E€YH;

2.B NOIy4€HHH JKUJKOTO YyT'yHa U3 Py[bl B pE3yJIbTaTe IPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIHA;

3.B mepepadboTKe KEJIEC3HBIX Py B UyTYH.

4)1oMeHHBIM TIPOIIECCOM Ha3bIBAIOT:
1 .BBITIaBKY YyTyHA U3 JKeJIEe30COAePIKaIIX MATEPHAJIOB B CIECIIATIBHBIX MIAXTHBIX Ie-4ax (JOMHaXx);
2.BBITUIABKY CTaJId U3 YyTyHa B CIIEIMANBHBIX IIAXTHBIX Neuax (JOMHaX);




3.BBIIUIABKY CILIaBOB M3 METAIIONOMA (CKparna) U XKeJIe3HO! PyAbl B CIICNUAIBHBIX MIAXTHBIX Mevyax (TOMHAX).

5)CyTs nepefienia 4yryHa B CTalb COCTOUT:

1.B CHUXKEHUU COZEPKAHUSA YIIIEPOJa U IPUMECEH IyTeM PACKUCIIEHUS U JIETUPOBAHUS;

2.B CHIJKEHUH COZEPKAHUS yIilepoJa U MpuMecel myTeM UX U30UpaTeIbHOr0 OKHCIe-HuUs;

3.B yBEJIMYCHUH COACP KAHUS YTIIEPO/ia U YMEHBIIICHUN COAEP KaHUs IPUMECeH ITyTeM MX U3-OMpaTeNnbHOro OKUCICHHS 1
JIETUPOBAHUSL.

6)10MEHHBIN TPOIIECC XAPAKTEPU3YETCsI CIESAYIONIMMH OCOOCHHOCTSIMH, CYIIECTBEHHO OTJIMYAIO-IIIUMU €T0 OT IPYTHUX
METaJUTyprHYeCKHUX MPOIECCOB:

1.B TOMEHHOI#1 IIeYH MPOTEKAIOT MPOIIECCHI OKUCIUTEIBHOIO XapaKTepa;

2.B TOMCHHOM MEYH OCYIIECTBISIETCSI BCTPSYHBINA IPOTHBOTOK;

3.B IOMEHHOH T€YH TIPOUCXOAUT MEPEKPECTHBIN MPOTUBOTOK HATPEBAEMBIX MAaTEPHAIIOB M TO-PSIHUX Ta30B.

7) Anst cy>kAeHus 0 X0JIe TIeUd Hy’KHa HHGOpMaIs:

1.0 Macce moayy;

2.0 KOJIMYECTBE, AABJICHUH U BIAXHOCTU AYThs;

3.0 AaBIICHUH, TEMIICPATYPhI K COCTABE KOJOIIHUKOBOTO ra3a.

8) IIpouecc ymeHbleHHs pa3Mepa KyCKOB TBEPIOTO MaTepuaa ero pa3pyueHneM Mo 1eHCcTBU-eM BHEUTHUX CHJT 0 KPYITHOCTH
6—15 MM u Ooiee Ha3bIBACTCS:

1.npobGenue;

2 .M3MeIbUYCHNUC;

3.0KyCKOBaHHUE.

9) K mpomeccam MOATOTOBKY XKENE3HBIX Py OTHOCHTCS
1.npoGnenue, u3MenbueHUEe 1 KiacCU(DUKAIHS;
2.unpTpanms;

3.dnoTarms.

10) Haubonee yacTo a7 IPOAYBKU CTaIM MHEPTHBIM Ia30M HCIOIb3YIOT
1.apron

2.renuii

3.KCeHOH

11)OnHO# M3 TIaBHBIX IPUYHH 00pa3oBaHUS (IIOKEHOB B CTANN SBISICTCS
1 .HeMeTalIMYEeCKIe BKIIOUEHUS

2.BozIopox

3.KUCII0po.

12) K criocobam BHeneuHoit 00paboTKu cTall OTHOCSTCS

1.BakyyMupoBanue, 00paboTka CHHTETHYECKUM IIJIAKOM, POIyBKa HHEPTHBIM Ia30M
2.BaKyyMHpOBaHHe, 00paboTKa CHHTETHYECKUM IITAKOM, HaBEJJCHHUE IITaKa B ICUH
3.1mpoayBKa HHEPTHBIM ra30M, BBEACHHE B IeYb MOAN(MHUKATOPOB U JICTHPYIOIINX 3JIEMCHTOB

13) Ipu padhuHUPOBAaHUH METAIA CHHTETHYCCKHUM IITAKOM C IEITbI0 YAAJICHHUS Cepbl OCHOBHBIM KOMITOHEHTOM IIITaKa SBIISICTCS
1 .IJTaBUKOBBIN IITIAT

2.M3BECTh

3.Kkene3Has pyaa

14) Huzkast 3¢h(heKTHBHOCTH BaKyyMHPOBAaHHUS B BAKYYMHOM KaMepe CBA3aHO C TEM, 9TO

1.He00X0JMMBI JOTIOJIHUTEIILHBIE MOCTOBBIE KPAHbI U1 YCTAHOBKU 1 M3BJICUEHHS CTallb-KOBILEH U3 BAaKyyMHOH KaMepbl
2.1He00Xo1Ma yCTaHOBKA JIOMOITHUTENBHBIX BAKYYMHBIX HACOCOB

3.B3aMMOJIEHCTBHE YIJIEPO/ia C PACTBOPEHHBIM B METaIlIE KUCIOPOAOM, HHTEHCUBHO IPOTEKAOIIEE B TOBEPXHOCTHOM CIIOE,
3aTHXaeT [0 Mepe YBEIHMUYCHHUS TONIIUHBI CII0S MeTaljIa U PaKTHUECKU TTOTHOCTRIO MIpeKparaercs Ha riryoune ~ 1,4 v, T.e.
HIDKHYE CJION METaJUIa Jiera3aliy He MOABEPraroTCs

15) OnpenenuTs MPOJOIKUTEIFHOCTE 3aTBEPACBAHUS (B MHUH. ) HEIIPEPHIBHOINTOHN 3aTOTOBKH C pa3MepaMH IONIEPEIHOTO CEICHUS
200%1200 mm u3 ctanu Mapku 40X. OTBET OKPYTJIMTD A0 LENbIX 3HAUCHUH.

16)Omnpenenuth TOMIMUHY CIIOS 3aTBEpAEBIIero Metaynia (B MM) ctanu Mapku 40 Ha BBIXOJIe U3 KpUcTaumu3aTopa JmuHoi 1000 MM
BepTuxansHoit MHJI3, ecnu 3arotoBka ¢ pazMepamu nomnepeuHoro cedeHus 290x1200 MM BBITATHBAETCS CO CKOPOCTHIO 1,2 M/MHUH.
YpoBeHp MeTallia B KpHCTaUTU3aTope (HenoauB) NpUHTh paBHbBIM 100 MM. OTBET OKPYTJIUTH JI0 IIENbIX 3HAYCHHH.

17)Yro criocoOGCTBYET yBEINUCHNIO IPOHUKHOBEHUIO KUCJIIOPOIHOM CTPYH B BaHHY METaJlIa IIPH HPOIHX yCIOBUAX?
1.yBenuueHre nuamMeTpa coruia Gypmbl




2.BBICOKAsI YMCTOTA KCHIOPOIa
3.yMeHBIICHHE THaMeTpa coria GypMEI

18) Kaxoe BiusiHHE OKa3bIBAIOT HA XOJ BRIIUIABKH CTAJIH My3bIPEKH YTapHOTO ra3a, 00pa3yroIiecs Ip1 OKUCICHIH yriaeposaa?
1.crocoOCTBYIOT yAAJICHUIO PACTBOPEHHBIX T'a30B

2.criocoOCTBYIOT yJaJICHHIO HEMETAJUIMUECKUX BKITIOUEHUH

3.c110cOOCTBYIOT OXJIaXK/CHHIO BaHHBI METaIIA

19) B uem 3akntodaercs OTpHLATENbHOE 3HaUE€HHE [ITAKOB B CTAJIEMIaBUIBHOM NIPOU3BOJICTBE?
1.pa3pymaroniem IeicTBUN Ha (PYTEPOBKY

2.yBEeJIMUYEHUY [IOTEPU MOJIE3HBIX IPUMECEH

3.yBeIMUYEHUN TIOTEPH HKeJe3a

5.4. MeToauka olleHKH OCBOeHHs JUCHMILUINHBI (MoayJs, npakTuku. HAP)

B cucreMe oleHKH 3HAHUI, YMCHUI U HABBIKOB 110 PE3yJIbTaTaM MPOBEICHUS KOHTPOJIBHBIX PA0OT B MUCHhbMEHHOU (opme
UCTIONIB3YIOTCS CIENYIOIINE KPUTEPHH:

OreHka "OTIMYHO" CTABHUTCS 3a TOITHOE OBNAJCHNE COJepKaHNeM yIeOHOro MaTepHaa, BlIajeHIe ITOHITHHHBIM allapaToM,
yMEHHe pelIaTh NPaKTUUECKHe 3aJa4ul, JIOTHIHOE H3JI0KEHHE OTBETA.

OreHka "Xopouo" cTaBUTCS, €CIH CTYAEHT IOTHO OCBOMII y4eOHBIN MaTepHall, BiIaJeeT MOHATUIHBIM anmnapaToM, OCO3HaAHHO
TPUMEHSET 3HAHUS AU PEIIeHNs IPaKTHIECKUX 3a1ad, TPaMOTHO H3JIaraeT OTBET, HO COAepKaHue i (hopMa OTBETa UMEIOT
HEKOTOPBIC HETOYHOCTH.

OrneHka "yI0BIETBOPUTENBHO" CTABUTCS, €CIIU CTYACHT OOHAPY>KUBAET 3HAHHE U TOHHMaHUE OCHOBHBIX MOJI0KEHHH yuyeOHOTrO
Marepuana, Ho H37araeT ero HeMoIHO, HEMOCAEA0BaTENBHO, TOITyCKAeT HETOYHOCTH B ONpe/ieTIeHHE MTOHATHH, B IPUMEHEHHH
3HAHWH JUIS peIIeHus MPAKTHIECKNX 3a/1ad.

OreHka "HEYIOBIETBOPUTEIBHO'" CTABUTCS, €CIIU CTYJCHT UMEET Pa3po3HEHHbBIE, OeCCUCTEMHBIE 3HAHH, HE YMEET BBIACIATh
IJIaBHOE M BTOPOCTEIICHHOE, JIOMYCKAeT OLIMOKHU B ONPEAE/ICHHIE MOHITHH, HCKaXKaeT UX CMBICI, OECTIOPSAI0YHO U HEYBEPEHHO
M3JIaraeT MaTepuai, He MOXKeT IPUMEHSTh 3HAHUS JUTS PELIeHHS TIPAKTHIECKIX 3a/1a4; 32 IOJIHOe He3HAHHE W HEIOHHMaHNe
y4eOHOro MaTepuana.

Kpurepnu olleHKY OTBETOB Ha 9K3aMeHe, IPOBOAUMOM B YCTHOH (opme:

OHeHKa «OTIIIHOY CTaBUTCH, €CJIN HA TCOPETUICCKNUC BONPOCHI JaHBI Pa3BEPHYTHIC OTBETHI, IPUBEACHBI COOTBETCTBYONINE
CXEeMBI, PUCYHKH U T.J., IPaBUIBHO peleHa 3agada. O0ydaromuiicsa XOpoIo OpUeHTHPYEeTCs B MaTepuaie, Blajieer
TEPMHHOJIOTHEH, NPUBOIUT MPUMEPBI, 000CHOBBIBACT, AHATU3UPYET, BBICKA3bIBACT CBOIO TOUKY 3PEHHS I10 aHATU3HPYEMBIM
SIBJICHUSM U IIpoLCCCaM, MPAaBHUIIBHO NPHUMCHSCT IMMOJYUYCHHBIC 3HAHUS IIPHU PCIICHUU MPAKTUYCCKUX 3a1a4. OTBeTHI U3/1araloTcs
CBOOOJHO, YBEpEHHO 0€3 HCI0JIF30BaHMS JINCTA YCTHOTO OIIpoca.

OreHka «XOpOLIO» CTaBUTCS, €CITH 00a TEOPETHIECKUX BOIPOCa B LIEIIOM PACKDPBITHI, HO H3JI0KEHBI HE OCTATOYHO MOJHO. 3a1a4a
petena. JIn6o Ha TeopeTHUeCKHe BOIPOCH! JaHbI PA3BEPHYTHIC OTBETHI, HO JOMYILCHBI OIIMOKH MPY PELICHUH 33a4H.

OneHKa «Y IOBIETBOPUTEIIBLHO» CTABUTCSA, CIIH HAa TEOPETUUECKHE BOIIPOCH] JaHBI 00IIUE HeMOJIHbIe 0TBeThl. O0yuaromuiics ciabo
OPHEHTUPYETCS B MaTepHale, He MOXKeT pelIaTh 3a7a4M, He MOXKET MPUBECTH NPUMEp, He MOXKET aHAIU3HPOBATh H OOOCHOBBIBATH.
Ouenka «HeyoBIeTBOPUTEIEHO» CTABUTCS, €CJIM HE PELIeHA 3a1a4a U PaBHIIbHBIA OTBET HE JaH HU Ha OZIHH BOIPOC.
O6y‘{a}OH_[I/II710ﬂ B MaTcpuajIiC JUCIHUIIIIMHBI MTPAKTUYICCKHA HEC OPUCHTHUPYCTCS, T.C. HC MOXKCT JaTh OaXKC O6IJ_II/IX CBGZ[CHI/Iﬁ 1o
BOIIPOCY.

Kpurepru orieHKH KOHTPOJIBHEIX padoT, OTBETOB Ha BOIPOCHI 9K3aMEHa, IPOBOANMBIX B THCTaHIUOHHON Gopme B LMS Canvas:
90 < IIponent BepHbIX O0TBETOB < 100 - OTIIMYHO

75 <TlporeHT BepHBIX 0TBETOB < 90 - X0Opo1I0

60 < IIporeHT BepHBIX OTBETOB < 75 — YJIOBIECTBOPUTEIHHO

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPBI, COCTAaBUTEIH 3araBue bubmmoreka UznarenbcTBO, TOM, 3I1. ajpec
JI1.1 | Kynpun B.A. Teopus u TexHOIOIUsA M.: "Mup", OOO "UsparensctBo ACT",
MPOU3BOJICTBA CTAJIH: YUeOHUK 2003,
JUIS BY30B
JI1.2 | B.I'. Bocko6oitnukoB, |OOwuas MeTamnyprus: Y 4eOHUK M.: UK «AxkamemkHura», 2005,
B.A. Kyapun, A M. st BY3o0B
Skymes

6.1.2. Jlono/THUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue bubnuoreka UznarenbcTBO, rof, 371. agpec




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»
D1 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccniickas Hay4gHas 37€KTpOHHAs 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-oopazoBatenbHoil cpene HUTY «MUCHUCy (QUOC), yacTbio KOTOPOii HEMOCPEACTBEHHO NpeIHa3HaueHHOM ISt
OCYIIECTBIICHUS 00pa30BaTENLHOIO MpoIiecca SIBISACTCS DNEKTPOHHBIN 00pa3oBaTenbHbIid pecypc LMS Moodle.

PexoMeHnanun no ycremrHoMy 0CBOSHHIO Kypca B TPaAUIIHOHHOM (opme.

JI71st yCIIeIHOro yCBOCHHS TEOPETHYECKOr0 MaTepralla HeOOX0MMMO PEryJIIPHO NOCEIATh JIEKIMH, TIEPEeUUTHIBATH JEKIIMOHHBIN
MaTepHall, 3HaUUTENbHOE BHUMAHKE YIEIATh CAMOCTOSATEIbHOMY U3YyUEHHIO JUCLIUILIUHBIL.

YcnemHoMy 0CBOSHHIO Kypca TaKkxKe IIOMOXKET BeJICHHE TEPMUHOJIOTMIECKOT0 CJIOBAps, YTO MO3BOIMT OBICTpEE YCBaUBAThH
TEOPETUYECKUI MaTepuall, [PaMOTHO CTPOUTh CBOKO PEUb IIPU YCTHBIX M IUCbMEHHBIX OTBETAX.

ITporpamMMa JUCHUIIIMHBI BKIIOYAET MPAKTUYECKHE U JIEKIIHOHHBIE 3aHATHS, BBIOIHEHNE JOMAIIHUX 3aJaHUH.

JlomaniHue 3a1aHus OTJIMYAeTCs 3HAUNTEIBHBIME 3aTpaTaMi BPEMEHH 1 TpeOyeT OT CTyIEHTa 3HAHUI JIEKIIOHHOTO MaTepraa u
6obIIOro BHUMaHUA. B CBS3H ¢ 5THM, Y MIaHUPOBAHUU CBOCH CAaMOCTOSTEIBHON PpabOTHI BaM CIEAyeT YUUTHIBATE, UTO MPOITYCK
JICKIIMOHHBIX 3aHATUN ¥ HEBHUMATEIbHOEC OTHOLICHUE K U3Y4YEHHMIO MaTEpUalla CyLECTBEHHO OCJIOKHUT BBIIIOJHEHUE JOMALIHETO
3aJaHus.

OdopmileHHOE B COOTBETCTBUH CO CTAaHIapTaMH JOMAITHEe 33laHue caaeTcsa Ha Kadenpy MeTamTypriadeckuxX TEXHOIOTHH U
obopynoBaHus. JlomMalllHee 3aJaHUE CUUTAETCA 3aUTEHHBIM, €CJIM OHO ITPOBEPEHO IIPENoiaBaTeNleM, BEAYIUM 3aHATHUS, U UMEET
COOTBETCTBYIOIIYIO 3aIIMCh O IIPABUJILHOM €I'0 BBIIIOJIHEHHH.

YdacTre B IPaKTHIECKHUX 3aHATHAX TPEOyeT OT CTYIEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH H CTIOCOOCTBYeT Ooiree
TITyOOKOMY OCBOGHHUIO TEOPETUUECKHX MOTOKCHUI U X MPaKTHYECKOr0 UCTIONb30BaHus. [0 MHANBUIyanbHBIM HCXOAHBIM JaHHBIM,
BBIIaBa€MbIM B HayaJle PAKTHYECKUX 3aHATHH, HEOOXOIMMO IIPOBECTH CAMOCTOSATENBHbBIC PACUEThI U C/IeIaTh BBIBO/IBI 110
TIOTyYeHHBIM pPe3yJIbTaTaM: O XapaKTepe MOMyYeHHbBIX JaHHBIX U 00 HX COOTBETCTBHUHU PeabHBIM ITPOU3BOCTBEHHBIM BEITMINHAM.
ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aK/II0YACTCA B U3Y4EHUHU TEOPETUUECKOr0 MaTepUaa 0 KOHCIIEKTaM JIEKIUi,
HUCTOYHUKAM OCHOBHOMH U JOIOJIHUTEIBHON JIUTEPATYyPhl, BKIIIOYas TEMbI CAMOCTOATEILHOIO U3YYEHUS.

PexoMeHIanmu o OCBOSHHIO AUCIUIUTIHEI B TUCTAaHIMOHHON (opMme.

LMS Moodle mo3BoisieT UCTIOIB30BaTh CIIEIUANBHBII KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOT0 00Y4eHHS 1 AUCTAHIIMOHHBIX
obOpazoBartenbHbIX TexHONOrni. LMS Moodle ncnosnb3yercs npeMMyIiecTBEHHO JUIsl aCHHXPOHHOTO B3aUMOACHCTBUS MEXTY
yYacTHHKaMH 00pa30BaTeIBHOTO MPOIIecca IMOCPEACTBOM ceTh «HTepHeT».

Uto0bI 3 GEeKTHBHO NCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3apeructpupoBaTbcs Ha Kypc. J1s 3TOro Hy KHO MepeiiTu o cchlIKe, BbAaBaeMOll COTPYTHUKAaMH JeKaHaTa UIx
npernoaasaresieM. JIOTHH 1 Tapojib COBMAAACT C JIOTHHOM M MapojieM oT JindHoro kabunera HUTY MUCHUC,;

2)B pyOpuke «B Hagam0» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTENBHOH ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaluu, (JopMoi MPOMeXyTOUHOI aTTeCTAINH (3a4eT/3K3aMeH), KPUTEepUsIMU OLIEHUBAaHUSA | JP.;

3)B pyOpuke «Momyan», 3aX0/s B COOTBETCTBYIOLINE Pa3Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBarenem. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM IperoaBaTeeM, IePeXo s 10 CCHUTKaM;

4)B pyOpuke «brbIIOTEKa» BO3MOXKHO IMOJOMUPATH IS BRIIIOTHEHUS MMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBBIC paOOTBI/IIPOCKTHI) JIUTEPATypy, pasmeinennyo B 9bC HUTY «MUCHUC;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH C1auH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTH PabOTY(BI), HOATPY3HUTH 311ECh JKE IS MPOBEPKH. ¥ TOOHO Ha3BIBATh (haii paboTEI
crenyomuM o0pa3oM (Ha3BaHUE IpeaMeTa (CokpaleHHo), rpymnmna, ®MO, nata akTyanu3auu (IIpy MOBTOPHOM pa3MEIleHHN)).
Hanpumep, Metamnyprudeckue texnonorud Meanos .M. BMT-19 19.03.2020. Ecnu paboTa coaep>KUT pUCyHKH, (GOpMYJIbI, TO
C LIeNTBIO COXpaHeHHs (opMaTUPOBAHMS €e Hy)KHO MoArpyx)ath B pdf dopmare.

Pabora, moarpyskaemast 1 IPOBEPKH, JOIDKHA!

- coiepKaTh BCce CTPYKTYpPHBIC JIEMEHThI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
HPHIIOKEHUS (IIPH HEOOXOTUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeUeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeIaeT B KOMMEHTapUsIX K
3aJaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHbBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn Hamu4Yuu B pelieH3nn
3aMedYaHuil 1 peKOMEHIalni, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3aaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTesieM BO3MOXKHOCTh IIOATPY3UTh Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOILEHNE O HapyIleHUU cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTH paboTy HE MOIydUTCs;

6)B pyOprKke «TecTs» IPOMTH TeCTOBEIE 3aIaHNs, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyOprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh O0BSBICHHS, Pa3MellacMble IIPENoJaBaTesieM, 1aBaTh 0OpaTHYIO CBSI3b;

9)B pyOpuke «OOCYX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OOIBIIMHCTBA IPymIIsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITH MCIIONB30BaHAa IS B3ANMHON IIPOBEPKH;

10)posBIATE PEryJIsipHyI0 aKTUBHOCTB Ha Kypce.

[IpenMy1IecTBEHHO JJIsi CHHXPOHHOT'O B3aMMOICHCTBHUS MEX/y yJaCTHUKaMH 00pa30BaTEeIbHOrO MPOIiecca MOCPEACTBOM CETH
«HuTeprer» ucnonpdyercs Microsoft Teams (MS Teams). UT0oOBI MOJHOIEHHO MCIIONTB30BAaTh €I'0 BO3MOXXHOCTH HYKHO
yCTaHOBUTH Ipunoxkenue MS Teams Ha mepcoHanbHBII KoMITbroTep U TenedoH. CTapocTaM HyKHO co3aTh rpymnimy B MS Teams.
VYuacTue B rpymnme no3BosseT:

- CITyIIaTh JISKINY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHSAX;

- OBITH Ha CBSI3H C IIperojaBaTelleM, 3a/1aBasi eMy BOIPOCH! MM OTBEYask Ha €ro BOIIPOCHI B 00IIEM daTe Pyl B paboyee BpeMs ¢




9.00 mo 17.00;

- OCYIIECTBIIATH COBMECTHYIO pabOTy HaJ TOKyMeHTaMH (BKjIaaka «Daibl).

[Tpu npoBeIcHUY 3aHATHI B JUCTAHIIMOHHOM CHHXPOHHOM ()OpMaTe HY>KHO BCET/Ia paboTaTh ¢ BKIIFOUSHHOW KaMepOu.
HcknrodeHne — eciii MperoJaBaTeb MOMPOCUT OTKIIOUUTH KaMephl U MUKPO(OHBI B CBA3U ¢ OonbIIMMH ToMexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKIIOUUTENBHO J1eNI0BbIe (OTO.

ITpu npoBeICHUH JEKIIMOHHO-TIPAKTUIECKUX 3aHATHIH BEICTCS 3aMUCh. JTO JaeT BO3MOXKHOCTH MTPOCMOTpPA 3aHATHS B CIy4ae
HEBO3MOXXHOCTH MPUCYTCTBHSI HA HEM HIIH MPH HEOOXOAMMOCTH BHOBH OOPATUTCS K MaTepUAITy U 3aHOBO €T0 IIPOCMOTPETb.




