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1. HEJIX OCBOEHUSA

1.1

Henb - chopmMupoBaTh y CTYIEHTOB KOMIIETEHIIMY B 00JIACTH ONpEEICHNs] OCHOBHBIX TEXHUIECKUX TIOKa3aTelneil paboTsl
METaJUTyprUYeCKUX arperaTos, HCIOIb3yEMBIX JJISl POM3BOJICTBA METAJUIOB U CIIJIABOB, CIOCOOOB 1 METOAMK yIPaBICHHS
TEXHOJIOTUIECKIMH ITPOLIECCaMH BBITUIABKH U PA3JIMBKH METAIUIOB U CIUIBOB C IEITBIO 00CCIIEYCHUS JIyYIINX TEXHUKO-
9KOHOMHUYECKHX MOKa3aTesel paboThl X IMPH 00eCTieueHHH BRICOKOTO KaueCTBa MPOLYKITUH.

1.2| 3agaumn:
1.3 | - u3y4eHne OCHOBHBIX THUIIOB METAJTypPrHYECKHUX arperaTos;
1.4| - u3ydeHue COBpeMEHHBIX TEXHOJIOTHYECKUX MPOLIECCOB MPOU3BOJICTBA METAJIIOB U CILJIABOB, 00ECIIEUNBAIOIINX
MOJTyYeHNE Ka4eCTBEHHBIX CTaJel ¢ MUHUMAIGHBIMH 3aTpaTaMH M BO3JICHCTBHAME Ha OKPY)KAIOIIYIO Cpey;
1.5 - m3y4eHHe KOHCTPILYKIUIA U MIPUHIKIIA PA0OTHI OCHOBHBIX METAJLTyPTHYECKHUX arperaToB MPOM3BOICTBA METAJUIOB H
CITaBOB,
1.6 | - n3ydeHne OCHOBHBIX ITPOOJIEM U TEHAEHIMH Pa3BUTUS COBPEMEHHOIO METAJLITy prHUECKOro IIPOM3BOCTBA.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM TPOI' PAMMbI
bnoxk OII: F1.B
2.1 Tpeb6oBanus K HpeIlBa]PHTeJILHOﬁ MO/ITOTOBKE 00y4aK0IIerocs:
2.1.1 | Hcropusi METaUTypriuecKoil OTpaciu
2.1.2 [ Xumus
2.1.3  |IlepconanbHas 3pHEKTUBHOCTD
2.2 Jucuuniannbl (MOAY/IM) M PAKTHKH, 1718 KOTOPBIX OCBOeHUE JAHHOMH JUCHMILIMHBI (MOYJ151) HE0O0X0AMMO KaK
npeauiecTByouiee:
2.2.1 |Merponorus, cTaHAapTU3ALUS, CEPTUDUKALINS
2.2.2  |JluTeitHOE IPOU3BOACTBO
2.2.3 | MarepuanoseneHue
2.2.4 | MeHemKkMeHT 0€30MaCHOCTH TPYAA U 3A0POBbS
2.2.5 TexHONOTUY MPOU3BOCTBA U3ACTHIA METOIaMU 00pabOTKU METaIOB AaBJICHUEM
2.2.6 |IloaroTroBka K MpoIeaype 3alIUTHI M 3aINTA BHITYCKHOW KBATN(DHUKAIIMOHHON PaboTHI
2.2.7 | TexHonoruu riry0OKo# MmepepadbOTKH METALIIOB
2.2.8 | Teopust 00pabOTKH METAIJIOB IaBJICHUEM
2.2.9 |Teopwus u TEXHOIOTHS ITOATOTOBKH ITMXTOBBIX MATEPHAIOB K METAJUTyPTHUYECKOMY epeeTy
2.2.10 | DkcTpakus YEpHBIX METAIIOB U3 IIPUPOJTHOTO ChIPbSI
2.2.11 |Teopus 1 TEXHOJIOTHS TOMEHHOTO MTPOU3BOICTBA
2.2.12 | Meramnyprus 4yryHa
2.2.13 | Teopus ¥ TEXHOJOTHS MPOU3BOJCTBA CTAIH
2.2.14 | OCHOBBI CTANEILIABUIBHOTO ITPOU3BOACTBA
2.2.15 |DnexTpomeramutyprus cTaiau U GheppocIuiaBoB
2.2.16 | CoBpeMeHHbIE METOIbI MONyYeHHS BEICOKOKAUECTBEHHBIX CTalleil U CIJIaBOB
2.2.17 | Teopus ¥ TeXHOJOTHUS KOBIIEBOH 00PaOOTKH CTaIN
2.2.18 |Bueneunas o6paboTKa cTanu
2.2.19 |Teopus 1 TeXHOIOTUS Pa3IUBKH CTAIU
2.2.20 |Pa3nuBKa M KpUCTaIM3aLUs CTAIN
2.2.21 | O6opynoBaHHE ariiOIOMEHHOTO U CTAIEIUIABUIIEHOTO TIPOU3BOJICTB
2.2.22 |IlpoexTHpoBaHKE CTAIEIIIIABIIIBHBIX H JOMEHHBIX 1IEXOB

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIMAMH

OIIK-6: Cnioco0eH NPUHUMATH 000CHOBAHHBbIE TEXHNYECKHE PellieHNsI B MPo(ecCHOHAILHOM 1eTeJIbHOCTH, BLIONPATh
3¢ dexTUBHDbIE U 0e30MACHbIE TEXHUYECKHE CPEeACTBA H TEXHOJIOTHH

3HaTh:

OIIK-6-31 IIprHIHITEI OCHOBHBIX METAJUTyPrHYECKUX ITPOLIECCOB MOITYYCHHUS CTaH U CIUIABOB, YCTPOHCTBA U 000PYAOBaHHE IS

ux

OCYIIECTBICHUSL.

IIK-3: CnocoGeH ocyuiecTBJISATh 1 000CHOBBIBATH BHIOOP 000pYyA0BaHUS A/l peaTu3allii TEXHOJOINYeCKHX NMPoLeccoB
MOJy4YeHHs] YePHBIX MeTAJIOB, OCYLIECTBJIATH €ro IKCIIyaTAINI0




3HaTh:

[TK-3-31 OcHOBHOE TE€XHOJIOTHYECKOe 000PyI0BaHUE IS IPOM3BOICTBA UCPHBIX METANJIOB U CILIABOB

IK-5: Cnoco6eH onpenesiTh TEXHUKO-IKOHOMHYECKHE MIOKA3aTeJ I MPOIECCOB MOJTYyYeHHs YePHBIX METAJJIOB, IPOBOIUTH
anaan3 3¢ eKTUBHOCTH TEXHOJIOTHYECKAX MPOLECCOB MPOU3BOACTBA YePHBIX METAJIOB M Pa3padaThIBaTh NMPeI0KeHHS
MO MX COBEPILIEHCTBOBAHUIO

3HaThb:

[TK-5-31 IIpuHIUIIEI OCHOBHBIX TEXHOJOTHYECKUX MPOIECCOB ITPOM3BOICTBA YEPHBIX METAIIJIOB

OIIK-6: Cnioco6eH npMHUMATHL 000CHOBAHHBbIE TEXHUYECKHe pellieHusl B NPodecCHOHAIBLHOM AesiTe IbHOCTH, BbIONPATh
3¢ (peKTHBHBIE U (e30MacCHbIe TEXHHYECKHEe CPeACTBA H TeXHOJI0THH

Ymerh:

OIIK-6-Y1 IIpuHIMATH TEXHOJIOTUIECKUE PEIIEHISI, TIO3BOJISIONINE NCTIONB30BaTh OE30TXOAHBIC U pecypcocOeperaronme,
9KOJIOTHYECKH 000CHOBAHHBIE TEXHOIOTHH METAJUTyPrUIeCKOro IMPOU3BOICTBA

IIK-3: Cnnoco0eH ocyuiecTBJIATh U 000CHOBBLIBATHL BbIOOP 000py10BaHus 1/l peaju3alii TeXHOJI0THYEeCKHX IIPOLecCcoB
NOJIyYeHHsT YePHBIX METAJIJIOB, OCYIIECTBIISITh €70 IKCILITYaTAHIO

Ymerh:

[IK-3-VY1 [ToHnMaTh XapakTepHbIe 0COOCHHOCTH COBPEMEHHOTO 3Talla Pa3BUTHS OTEUECTBEHHOI METAIITypruu

IIK-5: Cnoco0eH onpeaensiTb TEXHMKO-IJKOHOMUYECKHE NMOKA3ATEH NMPOLECCOB MOJYYeHHUsI YePHBIX METANIO0B, MIPOBOAUTH
anaan3 3¢ eKTUBHOCTH TEXHOJIOTHYECKUX MPOLECCOB MPOU3BOACTBA YePHBIX METAJJIOB H Pa3padaThIBaTh MPeI0KeHHS
10 X COBEPIIEHCTBOBAHUIO

YMmeTh:

[TK-5-VY1 IIpousBecTr 3KOHOMHUYECKHIA aHAIHU3 TPOLECCOB MPOU3BOACTBA YEPHBIX METAJIIOB

OIIK-6: Cnioco6eH NnpMHUMATHL 000CHOBAHHbIE TEXHUYeCKHe pelieHus1 B NPodecCHOHAIBLHOM AesiTe IbHOCTH, BbIONPATh
3¢ pexTUBHBIEC U Oe30NacHbIe TEXHUYECKHUE CPEJACTBA U TEXHOJIOTUH

Baanern:

OIIK-6-B1 HaBblkamu yrnpaBieHHs TEXHOJIOTHYECKUMH MPOIECCAMH ITPOU3BOACTBA YEPHBIX METAJNIOB U CILIIABOB

IIK-3: CnocoGeH ocyuiecTBJISATh 1 000CHOBBIBATH BHIOOP 000pYyA0BaHUS A/l peaTu3allii TEXHOJOINYeCKHX NMPoLeccoB
MOJy4YeHHs] YePHBIX MeTAJIOB, OCYLIECTBJIATH €ro IKCIIyaTAINI0

Baanern:

TIK-3-B1 HaBbikamu comocraBieHus () (HEKTUBHOCTH TEXHOIOTHIECKHUX MPOIIECCOB IPOM3BOJICTBA YEPHBIX METAIIIOB

IIK-5: Cnocoden onpenejaaTb TEXHUKO-DKOHOMHUYECKHUE NMOKA3aTE/IN MPOLECCOB NMOJYYCHU Y€PHBLIX METAJIOB, IPOBO/IUTH
aHaJIu3 3(l)(l)eKTI(IBHOCTI/l TEXHOJOTHYE€CKHUX MPOIECCOB MMPOU3BOACTBA Y€PHBIX METAJIJIOB H paSpa6aTbIBaTb NpeaI0KCHUSA
Mo UX COBCPIICHCTBOBAHUIO

Baanern:

ITK-5-B1 HaBsikamu onpeneneHus 3G (HEeKTHBHOCTH pean3alliii TEXHOIOTMYECKUX MPOLIECCOB IPOU3BOICTBA YEPHBIX METAJIIOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pa3nenoB u | Cemectp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATUSA TeM /Bu] 3aHATHS/ / Kypc HHIMKATOPbI H 3. seMble
KOMMeTeHIit pecypcbl padoThI
Paznea 1. IlluxToBble
MAaTepUAJIbI
MeTaJLIypru4ecKoro
NMPOU3BOACTBA H MX
MOJAroTOBKA
1.1 TexHoIOrM4YeCKHe CXEMBI 3 8 [TK-5-31 IIK-5- JI1.1 KM1

COBPEMEHHOTO V1I1IK-5-B1 JI1.2J12.1J13.
METaJLTyprudecKoro IMK-3-31 TIK-3- | 1J13.2JI3.3
MIPOU3BOACTBA. V1IIK-3-B1 3.4
Kenesopyansle MaTepuaibl U OIIK-6-31 012233 54
HX IMOATOTOBKA K JOMEHHOMH OIIK-6-Y1
ruiaBke /Jlex/ OIIK-6-B1




1.2 TommBo MeTaJIypruuecKoro [K-5-31 IIK-5- J1.1 KM1
MIPOU3BOICTBA. V1 IIK-5-B1 JI1.2J12.1J13.
IIpoussoacreo IMK-3-31 TIK-3- | 1J13.2JI3.3
METaJLLy pru4€CKOro V1IIK-3-Bl 3.4
Kokca /Jlex/ OIIK-6-31 212233524
OIIK-6-VY1
OIIK-6-B1
1.3 Ormpenenenue TIK-5-31 IIK-5- JI1.1 o opme KM1
MUHEPaIOTHYECKOr0 THIIA V1 IIK-5-B1 JI1.2J12.1J13. | "TexHonoruu
JKEJIE3HBIX Py U MTOKa3aTesen [MK-3-31 TIK-3- | 1JI13.2JI13.3 | npoGiemHOro
3G EKTUBHOCTH V1T1IK-3-B1 JI3.4 oOyueHus"
oboramenus /TIp/ OIIK-6-31 212233 34
OIIK-6-Y1
OIIK-6-B1
1.4 Pacuet nokazareneii [TK-5-31 TIK-5- J.1 o ¢opme KM1
arJioMepanuu KeJe30pyaHbIX V1 IIK-5-B1 JIT.2J12.1J13. | "Texunonoruu
Mmatepuainos /I1p/ TIK-3-31 TIK-3- | 1J13.2J13.3 | mpobaemMHOro
V1 IIK-3-B1 J3.4 o0yueHus"
OIIK-6-31 01323354
OIIK-6-Y1
OIIK-6-B1
1.5 OrnpenesieHre OCHOBHBIX [TK-5-31 TIK-5- J.1 o ¢opme KM1
ToKa3aTesel Mponu3BOICTBA V1T1IK-5-B1 JI1.2J12.1J13. | "Texnonoruu
okarprmeit /TTp/ TK-3-31 [IK-3- | 1J13.2J13.3 | npobaemMHOrO
V1I1IK-3-Bl JI3.4 o0yuenus"
OIlIK-6-31 313233 54
OIIK-6-Y1
OIIK-6-B1
1.6 KonTponbuas pabota TIK-5-31 TIK-5- J1.1 KM1
Nel Mlp/ V1IIK-5-B1 | JI1.2J12.1JI3.
MK-3-31 TIK-3- | 1J13.2J13.3
V1 IK-3-B1 3.4
OIIK-6-31
OIIK-6-Y1
OIIK-6-B1
1.7 Arnomepanus TIK-5-31 TIK-5- J1.1 o ¢opme KM1 P4
JKEJIe30pyJTHOTO ChIpbs /J1ab/ V1IIK-5-B1 JI1.2J12.1J13. | "I'pynmoBast
IMK-3-31 TIK-3- | 1J13.2 JI3.3 pabota"
V1 IK-3-B1 3.4
OIIK-6-31 01323334
OIIK-6-VY1
OIIK-6-B1
1.8 TexHomOrus Npou3BOACTBA TIK-5-31 IIK-5- J1.1 o opme KM1 P5
oxartsleii /J1ab/ V1IIK-5-B1 JI1.2J12.1J13. | "I'pynnosas
IMK-3-31 TIK-3- | 1JI3.2JI3.3 pabora"
V1 TIIK-3-B1 3.4
OIIK-6-31 01323334
OIIK-6-Y1
OIIK-6-B1
1.9 OO0oraiieHue Xeae3HbIX Py [TK-5-31 TIK-5- J.1 o opme KM1 P3
MarHUTHOM V1 IIK-5-B1 JI1.2J12.1J13. | "I'pynmnoBas
cenaparueil. /JIa6/ MK-3-31 T1IK-3- | 1J13.2J13.3 pabora"
V1IIK-3-B1 J13.4
OIIK-6-31 31323354
OIIK-6-Y1
OIIK-6-B1
1.10 | IloarotroBka K 1abopaTOpHBIM [TK-5-31 TIK-5- J.1 P3,P4,P
3aasaTusM /Cp/ V1 IIK-5-B1 JI1.2J12.1J13. 5
MK-3-31 TIK-3- | 1J13.2J13.3
V1 IK-3-B1 J13.4
OIIK-6-31 24
OIIK-6-Y1

OIIK-6-B1




1.11 [TonroroBka K KOHTPOJIBHOMN 2 T1K-5-31 IIK-5- JI1.1 KM1
pabote Nel /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
MMK-3-31 TIK-3- | 1J13.2JI3.3
V1 [K-3-B1 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
Paznean 2. [lomennoe
MPON3BOJICTBO
2.1 BrinnaBka uyryHa B 10 | [IK-5-31 TIK-5- J1.1 KM2
JIOMCHHBIX Itedax /JIek/ V1 IIK-5-B1 JI1.2J12.1J13.
TIK-3-31 T[IK-3- | 1J13.2J13.3
V1 K-3-B1 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
2.2 [Tokazarenu noMeHHON 8 TIK-5-31 IIK-5- J1.1 KM2
IJIABKU U TIEPCIIEKTUBBI V1 IIK-5-B1 JI1.2J12.1J13.
Pa3BUTHSA JOMEHHOTO [TK-3-31 TIK-3- | 1J13.2JI3.3
npon3BojcTBa /JIex/ V1TIIK-3-B1 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
2.3 BoccranoBnenue xenesa u 2 TIK-5-31 IIK-5- J.1 KM2
TOpEHME TOIINBA B V1IIK-5-B1 JI1.2J12.1J13.
JoMeHHo# reun /TIp/ IMK-3-31 TIK-3- | 1J13.2 JI3.3
V1 IK-3-B1 3.4
OIIK-6-31 01323334
OIIK-6-Y1
OIIK-6-B1
2.4 Pacuer pacnpenenenus cepbl 2 ITK-5-31 TIK-5- J1.1 KM2
MEXAY 4yT'yHOM U V1 IIK-5-B1 JI1.2J12.1J13.
uwtakom /TIp/ TIK-3-31 [IK-3- | 1J13.2J13.3
V1 IIK-3-B1 3.4
OITK-6-31 31323354
OIIK-6-Y1
OIIK-6-B1
2.5 HayrnepoxxuBanue xenesa u 2 [TK-5-31 TIK-5- J.1 KMm2
obpazoBanwue uyryHa /I1p/ V1 IIK-5-B1 JI1.2J12.1J13.
TK-3-31 [IK-3- | 1J13.2J13.3
V1 TIIK-3-Bl 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
2.6 PacueT OCHOBHBIX TEXHHKO- 3 TIK-5-31 TIK-5- J1.1 KM2
HKOHOMUYECKHX MOKazaTeneit V1 IIK-5-B1 JI1.2J12.1J13.
nomerHoro nporecca /I1p/ IMK-3-31 IIK-3- | 1J13.2J13.3
V1 IK-3-B1 J3.4
OIIK-6-31 21323354
OIIK-6-VY1
OIIK-6-B1
2.7 KonTponwuas pabora 1 TIK-5-31 IIK-5- JI1.1 KM2
Ne2 Mlp/ V1T1IK-5-B1 | JI1.2J12.1J13.
IMK-3-31 IIK-3- | 1J13.2J13.3
V1 IK-3-B1 J3.4
OIIK-6-31
OIIK-6-Y1
OIIK-6-B1
2.8 W3yuenwue mporecco cxona 4 [TK-5-31 IIK-5- J.1 o opme KM2 P6
LIMXTOBBIX MaTE€PHAIIOB HA V1IIK-5-B1 JI1.2J12.1J13. | "I'pynmoBas
MOJIEIU JTOMEHHON TIK-3-31 IIK-3- | 1JI3.2J13.3 pabota"
nieun /J1ab/ V1 IIK-3-B1 J3.4
OITK-6-31 01323354
OIIK-6-Y1

OIIK-6-B1




2.9 IMoaroroska k 1a00pPaTOPHBIM 1 [K-5-31 IIK-5- J1.1 KM2 P6
3ausaTusiM /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
MMK-3-31 TIK-3- | 1J13.2JI3.3
V1 [K-3-B1 3.4
OIIK-6-31 24
OIIK-6-VY1
OIIK-6-B1
2.10 |IloaroroBka K KOHTPOJIHHOU 2 TIK-5-31 IIK-5- J1.1 KM2
pabote Ne2 /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
ITK-3-31 TIK-3- | 1JI3.2JI3.3
V1 IK-3-B1 3.4
OIIK-6-31 212233 34
OIIK-6-Y1
OIIK-6-B1
2.11 Brinonuenune nomamrsHero 4 [TK-5-31 TIK-5- J.1 KM2 P1
3amanus /Cp/ V1 [IK-5-B1 JI1.2J12.1J13.
TIK-3-31 TIK-3- | 1J13.2J13.3
V1IIK-3-B1 J13.4
OITK-6-31 21223324
OIIK-6-Y1
OIIK-6-B1
2.12  |IloaroToBka u caaya 4 ITK-5-31 TIK-5- J1.1 KM3
3agera /Cp/ V1I1IK-5-B1 | JI1.2J12.1J13.
TK-3-31 T[IK-3- | 1J13.2J13.3
V1 IIK-3-B1 J13.4
OITK-6-31 2132253 54
OIIK-6-Y1
OIIK-6-B1
Pasgen 3. [loaroroBka k
KOHTPOJIbHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
3.1 O06bem yacoB 15 OIIK-6-31 J1.1 KM1,K
CaMOCTOSITENILHOU PaboTHI Ha OIIK-6-VY1 JI1.2J12.1J13. M2,KM
noarotoBky k KM /Cp/ OIIK-6-B1 IIK- | 1J13.2J13.3 3
3-31 [IK-3-V1 J3.4
[IK-3-B1 TIK-5 | 21 32 33 54
-31 TIK-5-Y1
IK-5-B1
3.2 O06bem yacoB 10 OIIK-6-31 J1.1 P1,P3,P
CaMOCTOSITETILHOM paboThl Ha OIIK-6-Y1 JI1.2J12.1J13. 4,P5,P6
noaroroBky k BP /Cp/ OIIK-6-B1 TIK- | 1J13.2J13.3
3-31 [IK-3-V1 J3.4
[K-3-B1 TIK-5 | 91 32 33 54
-31 [IK-5-V1
IK-5-B1
Paznen 4. BeimiaBka ctajiu
4.1 CriocoOBI BBITIIIABKH CTAITH. 4 [TK-5-31 IIK-5- J.1 KMm4
OCHOBHBIE peakInu V1IIK-5-B1 JI1.2J12.1J13.
CTaJIeTIJIaBUIIBHBIX TIK-3-31 IIK-3- | 1J13.2JI3.3
nporeccos /JIex/ V1 IIK-3-B1 J3.4
OIIK-6-31 212233 34
OIIK-6-Y1
OIIK-6-B1
4.2 KonseprepHoe u 5 [TK-5-31 TIK-5- J.1 KM4
MapTEHOBCKOE IIPOU3BOICTBO V1 IIK-5-B1 JI1.2J12.1J13.
ctamu. Baeneunas o6paboTka MK-3-31 1IK-3- | 1J13.2J13.3
cramu /Jlex/ V1 IIK-3-B1 3.4
OITK-6-31 2132253 54
OIIK-6-Y1

OIIK-6-B1




43 Pacuer okucnenus npumMecei [K-5-31 IIK-5- J1.1 KM4
METaJUTOLIUXThI TPH V1 IIK-5-B1 JI1.2J12.1J13.
OKHUCJIUTEIHHOM [MK-3-31 TIK-3- | 1J13.2JI3.3
padurupoBanuun /T1p/ V1IIK-3-Bl 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
4.4 Pacuer pacxona ¢irocoB st TIK-5-31 IIK-5- J1.1 KM4
HaBeJeHHs [1aKa TpedyeMoi V1 IIK-5-B1 JI1.2J12.1J13.
ocHoBHoctH /I1p/ IMK-3-31 TIK-3- | 1J13.2 JI3.3
V1 IK-3-B1 J3.4
OIIK-6-31 01323334
OIIK-6-Y1
OIIK-6-B1
4.5 Pacuet pacxona [TK-5-31 TIK-5- J.1 KMm4
(heppocruiaBoB miist V1IIK-5-B1 JI1.2J12.1J13.
PacKHUCICHHUS U JIETUPOBAHUS TIK-3-31 TIK-3- | 1J13.2J13.3
cramu /Ip/ V1 IIK-3-B1 J3.4
OITK-6-31 01323354
OIIK-6-Y1
OIIK-6-B1
4.6 KontponbHas pabora [TK-5-31 TIK-5- J.1 KM4
Ne3 Mlp/ V1 IIK-5-B1 JI1.2J12.1J13.
TK-3-31 T[IK-3- | 1J13.2J13.3
V1 IIK-3-Bl 3.4
OITK-6-31
OIIK-6-Y1
OIIK-6-B1
4.7 Wzyuenue npouecca TIK-5-31 TIK-5- J1.1 KM4 P7
B3aUMOJEHCTBUS V1 IIK-5-B1 JI1.2J12.1J13.
KHUCJIOPOJHOM CTpYyH € TIK-3-31 IIK-3- | 1J13.2J13.3
SKMIKOM BaHHOi /J1a6/ V1 IIK-3-B1 J3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
4.8 W3yuenne KOHCTPYKIUH U [K-5-31 IIK-5- J1.1 KMS5 P8
MIPUHIIMIIA JCHCTBUS V1 IIK-5-B1 JI1.2J12.1J13.
MapTEeHOBCKO# meun /J1ab/ IMK-3-31 IIK-3- | 1J13.2J13.3
V1 IK-3-B1 3.4
OIIK-6-31 21223334
OIIK-6-V1
OIIK-6-B1
4.9 [MoaroroBka k 1a00pPaTOPHBIM TIK-5-31 IIK-5- J.1 P7,P8
3ausTUsM /Cp/ V1IIK-5-B1 JI1.2J12.1J13.
IMK-3-31 [IK-3- | 1J13.2J13.3
V1 TIIK-3-B1 3.4
OIIK-6-31 24
OIIK-6-V1
OIIK-6-B1
4.10 |IloaroroBka K KOHTPOJIHHON [TK-5-31 TIK-5- J.1 KMm4
pabote Ne3 /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
TIK-3-31 T[IK-3- | 1J13.2J13.3
V1 IIK-3-B1 3.4
OITK-6-31 31323354
OIIK-6-Y1
OIIK-6-B1
Paspen S. PazinBka n
KPHCTAJJIH3AIHS CTAIH
5.1 OCHOBBI TEOPHUH ITK-5-31 I1K-5- JI1.1 KM5
KpucTtannu3auuu. Pa3nuska V1 IIK-5-B1 JI1.2J12.1J13.
CTaJIA B U3JIOKHUILEI /JIek/ TIK-3-31 ITK-3- | 1J13.2 J13.3
V1 IIK-3-B1 J3.4
OITK-6-31 01323354
OIIK-6-Y1

OIIK-6-B1




52 HenpepsiBHas pasnuBka [K-5-31 IIK-5- J1.1 KMS5
cranu /Jlex/ V1 IIK-5-B1 JI1.2J12.1J13.
MMK-3-31 TIK-3- | 1J13.2JI3.3
V1 [K-3-B1 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
53 Omnpenenenne TIK-5-31 TIK-5- J1.1 KMS5
MIPOAOIKUTENLHOCTH U V1 IIK-5-B1 JI1.2J12.1J13.
CpeliHel CKOpoCTH IMK-3-31 TIK-3- | 1JI3.2J13.3
3aTBEPJCBaHUS CIIUTKA B V1 IIK-3-B1 3.4
3aBUCUMOCTH OT CTEIICHU OIIK-6-31 212233 34
packuciaeHnocta cranu /TIp/ OIIK-6-Y1
OIIK-6-B1
5.4 Pacuer o6opymoBaHus ist [TK-5-31 TIK-5- J.1 KM5
Pa3IIUBKH CTaJIH B V1 IIK-5-B1 JI1.2J12.1J13.
n3noxuuIs! /p/ TIK-3-31 IIK-3- | 1JI3.2J13.3
V1 IIK-3-B1 3.4
OITK-6-31 01323354
OIIK-6-Y1
OIIK-6-B1
5.5 OrnpenesnieHre napamMmeTpoB [TK-5-31 TIK-5- J.1 KM5
3aTBEp/ICBaHUs V1 IIK-5-B1 JI1.2J12.1J13.
HENPEPLIBHOIUTOMN 3arOTOBKU MK-3-31 1IK-3- | 1J13.2J13.3
B 3aBUCHUMOCTH OT V1 IIK-3-B1 J13.4
KOHCTPYKTUBHBIX U OIIK-6-31 210222354
TEXHOJIOTUIECKUX OIIK-6-VY1
napameTpoB pasznuBkH. /IIp/ OIIK-6-B1
5.6 Onpeznenenve T1K-5-31 IIK-5- JI1.1 KM5
MPOJIOKUTENBHOCTH V1 IIK-5-B1 JI1.2J12.1J13.
HENPEPLIBHOM pa3IuBKU TIK-3-31 IIK-3- | 1J13.2J13.3
MJIABKU U V1T1IK-3-B1 JI3.4
MIPOU3BOAUTEILHOCTH OIIK-6-31 215253 D54
MHJI3 /Tlp/ OIIK-6-Y1
OIIK-6-B1
5.7 KonTponbuas pabora TIK-5-31 TIK-5- J1.1 KM5
Ned Mlp/ V1 IIK-5-B1 JI1.2J12.1J13.
IMK-3-31 TIK-3- | 1J13.2 JI3.3
V1 IK-3-B1 3.4
OIIK-6-31
OIIK-6-V1
OIIK-6-B1
5.8 UccnenoBanue nuHAMUKH TIK-5-31 IIK-5- JI1.1 KM5 P9
3aTBEpACBAHUS CTAIBHOTO V1I1IK-5-B1 JI1.2J12.1J13.
cnutka /J1a6/ IMK-3-31 TIK-3- | 1J13.2JI3.3
V1 TIIK-3-B1 3.4
OIIK-6-31 01323334
OIIK-6-V1
OIIK-6-B1
5.9 Uzyyenne ycanouHbIx [TK-5-31 TIK-5- J.1 KM5 P10
IIPOLIECCOB IIpU V1 IIK-5-B1 JI1.2J12.1J13.
KpucTamu3anuu cranu /J1ad/ TIK-3-31 IIK-3- | 1J13.2 J13.3
V1 IIK-3-B1 3.4
OITK-6-31 31323354
OIIK-6-Y1
OIIK-6-B1
5.10 | TlomroroBka K Ja00paTOPHBIM [TK-5-31 TIK-5- J.1 P10,P9
3aasaTusM /Cp/ Y1 IIK-5-B1 JI1.2J12.1J13.
TK-3-31 T[IK-3- | 1J13.2J13.3
V1 TIIK-3-Bl 3.4
OIIK-6-31 24
OIIK-6-Y1

OIIK-6-B1




5.11 [TonroroBka K KOHTPOJIBHOMN 4 6 T1K-5-31 IIK-5- JI1.1 KMS5
pabote Ned /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
MMK-3-31 TIK-3- | 1J13.2JI3.3
V1 [K-3-B1 3.4
OIIK-6-31 21323354
OIIK-6-Y1
OIIK-6-B1
5.12 | BeimonmHeHWe [OMaIIHero 4 6 TIK-5-31 IIK-5- J1.1 P2
3aganus /Cp/ V1 IIK-5-B1 JI1.2J12.1J13.
IMK-3-31 1IK-3- | 1J13.2J13.3
V1 IK-3-B1 3.4
OIIK-6-31 212233 34
OIIK-6-Y1
OIIK-6-B1
5.13  |IlomroroBka k nudd. 3auery 4 7 [TK-5-31 TIK-5- J.1 KM6
0 JUCLUILINHE V1 IIK-5-B1 JI1.2J12.1J13.
"MeTannypruueckue TIK-3-31 TIK-3- | 1J13.2J13.3
texHonoruu" /Cp/ V1 IIK-3-B1 J3.4
OITK-6-31 21223324
OIIK-6-Y1
OIIK-6-B1
5.14 | JuddepeHnnpoBaHHbIH 4 2 J1.1 KM6
3ager /Cp/ JI1.2J12.1J13.
1J13.2J13.3
3.4
Pa3gen 6. IloaroroBka k
KOHTPOJILHBIM
MepOnpUsITUSM U
BBINOJIHSIEMBIM padoTam
6.1 O0BeM yacoB 4 15 OIIK-6-31 JI1.1 KM4,K
CaMOCTOSITEITbHOH paboTHI HA OIIK-6-VY1 JI1.2J12.1J13. M5, KM
noarotoBky k KM /Cp/ OIIK-6-B1 IIK- | 1J13.2J13.3 6
3-31 [IK-3-Y1 3.4
M[K-3-B1 IIK-5 | 31 32 33 54
-31 [IK-5-Y1
[K-5-B1
6.2 O6bem yacoB 4 10 OIIK-6-31 J1.1 P2,P7,P
CaMOCTOSITENILHOW PaboTHI HAa OIIK-6-Y1 JI1.2J12.1J13. 8,P9,P10
nmoaroroBky xk BP /Cp/ OIIK-6-B1 IIK- | 1JI3.2J13.3
3-31 TIK-3-V1 3.4
IIK-3-B1 TIK-5 | 31 32 33 54
-31 TIK-5-Y1
IK-5-B1
5. ®OHJ OLHEHOYHBIX MATEPUAJIOB
5.1. KonTposbHBbIe MeponpuATHS (KOHTPOJIbHAsSI PafoTa, TeCT, KOJIOKBHYM, 3K3aMeH M T.IT), BONPOCHI LISt
CaMOCTOSITEJILHOI MOATOTOBKHA
Kon KontposnsHoe 1'11411){01?46536Mme B
KM MeponpHsITHE JTIUKATOPBI OTIPOCHI JIJISI TOJITOTOBKH

KOMIIETESHIIAHN




KM1

KonTponbHas
pabora 1

OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
BLIIK-3-V 1;TTK-3-
B1;ITK-5-31;1TK-5-
V1;TIK-5-B1

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH paboTe Nel

1 Omnpenenenue pyasl. OCHOBHbIE MUHEPATIOTHUECKHE THITBI
KEJIE3HBIX Pyl U UX XapaKTEpUCTHKA.
2 ITycras nopona >kene3HbIX pyl, OCHOBHOCTb. IlonesHble u

BpEJHbIE IPUMECH B KeJE3HBIX py-aax. TpeOoBaHUs K Kele3HbIM
pyaam.

3 Jpobnenue sxene3nbix pyn. CrocoObl U cXeMBbI TIPOOICHNS.
Iokazatenn >3¢exTHBHOCTH APOO-TICHNUS.

4 KoHCTpyKIMU OCHOBHBIX THIIOB APOOWIIOK U ITAPAMETPhI UX
paboTHI.

5 W3menbueHue MarepuanoB. Arperarsl, IPUMEHIEMbIE IS
W3MeNbYEeHNUS.

6 I'poxouenue n xknaccudpukanus. OCHOBHBIE ITOKA3aTEIIH
nporieccos. [IprHINT paboOTHI IPOXO-TOB M CIIMPATBEHOTO
kIaccudukaTopa.

7 Ob6oraineHue xene3nbix pya. CrocoObl o0orameHus
KEJe3HBIX PY/I.

8 INokazatenn 3¢ heKTHBHOCTH 0OOTALICHUS JKEJIE3HBIX PY/I.
9 Oo6oraieHue Kele3HbIX Pyl ClIocoO0M MPOMBIBKHU:
CYIIHOCTh, OCHOBHBIC arperaThl U II0Ka3a-TeIH UX PaOOTHI.

10 I'paBuTaIIOHHBIE METOIBI OOOTAIIECHHS: CYIITHOCTD,
OCHOBHBIE arperatsl ¥ MOKa3aTeln UX pa-00THI.

11 O6oraieHie MarHUTHO# cenaparueit. CxemMa ¥ MPUHITAT
paboThl GapabaHHOTO cemaparopa ¢ BepXHeH 3arpy3Koi IUXTHI.

12 OOXWT MUXTOBBIX MaTepuanos. Llemn u TexHomorus
MarHeTU3HUPYIOIIETo 00XKHUTa.

13 YcpenHeHue JKene3HbIX Py Ielb, CIIOCOOI U TI0Ka3aTelln
3G PEKTUBHOCTH.

14 OKyCKOBaHHE JKeJIe30PYAHBIX MaTEePUAJIOB: IIeTb U CIOCOOBI
MIPOBEICHUS.

15 CymHocTh nporiecca ariomepanii. KoMmoHeHTHBIA cocTaB
arJIOMEepPAaIMOHHOM MUXTHI U Tpe-00BaHMSA K HEMY.

16 CyIHOCTH Tpolecca arjoMepanun. TexHoI0rH4ecKue
olepaLuy Mpolecca arioMepalum.

17 Omnucars npouecc clieKaHus arjaoMepaTa. 30Hsbl,
00pas3yromnyecs B IPOIEcce CIEKAHMs.

18 Onwcatb (PU3UKO-XUMUIECKUE MPOIIECCHI, MPOXOAINIIE IPH
CTIEKaHHH arjioMepara.

19 Omnmcats mporiecc 00pa3oBaHus TOTOBOTO arjioMepara.
JlerkoruiaBkue coetuHEeHuUs1, 00pa3ylo-1Iuecs B MpoLecce arloMepaluy.
MuHepanoruueckuii cocrtaB arjioMepara.

20 [Iporuecc ciexanus arnomepara Ha KOHBeHepHOU
arIoMepanuoHHoi ManmHe. CxeMa araoMa-IIuHbL U JISHTHI,
TEXHOJIOTHUECKHUE Ollepalliy Mpolecca arlioMepaLuy.

21 OCHOBHBIE TEXHUKO-3KOHOMHYECKUMH TTOKA3aTEIIMH
Ipolecca arToMepaiy: IPOM3BOAN-TEIFHOCTE arperaTa U KadyecTBO
MOJY4aeMoro arjomepara.

22 IIpon3BoACTBO OKATHIMICH KaK CIIOCO0 OKYCKOBAaHUS
TOHKOM3MEIIFUCHHBIX KOHIIEHTPATOB. O0IIast TEXHOIOTHYECKast CXeMa
MPOU3BOJICTBA OKAaTHIIIEH Ha (habpuke.

23 [uxTOBBIE MaTepUaIIbl U1 IPOU3BOACTBA OKATHILIEH U
TpeOoBaHUs K HUM. TeXHOIIOTHYECKHe ONepaIliy OIyYSHHUS CBIPBIX
OKAaTHIIICH U UX cofiep kaHue. TpeOOBaHMS K CHIPBIM OKAaThIIIAM.

24 Omnucate OCHOBHBIE 3TAIbl IPOU3BOACTBA OKaThIlIeH. Llens u
CYIIHOCTH O0JKHTa CBIPBIX OKa-ThImIei. Onncats pU3NKO-XHMUYECKHE
TPEBPAIICHNS TPOXOIAIINE IPH 00KNTE OKATHIIICH.

25 CxeMa KOHBEHEpHOW MaIIWHBI AJIS1 00’KUTa OKATBIIIEH.
TexHonornueckre 30HbI KOHBEHEPHON MAIMHbI U1 00)KUTa OKaThIIIEeH
U WX TI0OKa3aTeIH.

26 Onucars MeTalIyprudeckiue cBoiicTsa okarsinied. CpaBHUTH
CBOICTBa aryoMepara U OKaTbIIIEeH.




KM2

KonTponbHas
pabora 2

OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
BLIIK-3-V 1;TTK-3-
B1;ITK-5-31;1TK-5-
V1;TIK-5-B1

TeoperHueckre BOIPOCH! K KOHTPONBHOI paboTe No2

1 CTpyKTypa KIIaCCHYECKOro ABYXCTYMEHYAaTOro crocoda
TIPON3BOJICTBA YEPHBIX METAJLIOB.

2 Oo6mas cxema n1oMeHHOH m1aBku. OCHOBHBIE 0COOEHHOCTH
JIOMEHHOTO TIPOU3BO/ICTBA U €r0 HEJOCTATKH.

3 CyIIHOCTh TOMEHHOTO TIPOM3BOACTBA. [1podiis ToMeHHOI
TI€YX ¥ OCHOBHBIE MIPOIIECCHI JIO-MEHHOH TITaBKH.

4 Koxkc. @yHKIMM KOKca B TOMEHHOM mi1aBke. TexHomorus
MIPOM3BOJCTBA KOKCA M CTa/IUU MPO-11ecca KOKCOBAHUSL.

5 Koxkc. @yHk1mu Kokca B TIOMEHHOM Tu1aBke. OCHOBHBIE
MOKAa3aTeNn KauecTBa KOKCa U UX CO-IeprKaHue.

6 JIBmw>xeHue ra3oB B JOMEHHOW meun. TpeboBaHus K
pacrpeesIeHUIO Ia30B, U IPUUUHBI, IIPE-ISTCTBYIOINE PABHOMEPHOMY
pacmpeieIeHHIO Ta30B M0 CEYECHHIO JIOMEHHOH ITeun

7 PanmonansHOE pacnpeiesieHre ra3oB U CIIOCOOBI €ro
OLIeHKU. THIIBI pacnpeeneHHs Ta30BbIX IOTOKOB IO CEYEHHUIO MEUH.
["a30mpoHUIIAEMOCTh IMUXTOBBIX MAaTEPHAIOB TOMEHHOH ITJIaBKH.

8 IIPON3BOACTBA. VICXOAHBIE MaTepHalIbl U MPOIYKTHI

9 CxeMma nojjauu MaTepuaioB B eyb U (POPMHUPOBAHHE
MOBEPXHOCTH 3aCHIIH.

10 ®axTophl, BIUSIONINE HA paclpeielieHue MaTepHalioB Ha
KOJIOIIHUKE, MEXaHNU3M HX BIUSHUS.

11 JIBIKEeHUE MIMXTOBBIX MaTEPHUANIOB B IOMEHHON MEYH.
ITpuauHET OITyCKaHHS IIUXTHL.

12 AKTHBHBINM BEC IIMXTHI ¥ CUJIBL, IPENSATCTBYIOLINE

OITyCKAaHMUIO IIUXTOBBIX MaTepUanoB. J{Bu-keHUe MaTepHaIoB B HIKHEH
YacTU JIOMEHHOH IeYH.

13 [Iporueccrl, mpoucxoasIIMe B BEPXHEH 4aCTH IIaXThl
JIOMEHHOI! IIeun: yaJeHue BIaru  JIETY-YHX BEIECTB TOILUINBA,
pasnoxeHue KapOOHATOB.

14 Onycars NPUHLHKII IOCIIEA0BATENBHOCTH
BOCCTaHOBUTEINBHBIX NporeccoB A.A. baiikoBa Ha npumepe
BOCCTaHOBJICHUSI XxKeJe3a. TeMrepaTypHble 30HbI BOCCTAaHOBIECHUS
JKelle3a U3 OKCUJIOB.

15 DU3UKO-XUMUYECKHE OCHOBBI BOCCTAHOBUTEIBHBIX
MPOLECCOB. 3aBUCHMOCTh XUMUYIECKOTO CPOJICTBA MIEMEHTOB K
KHCJIOPOIY OT TeMIepaTypbl. XUMUYECKasi IPOYHOCTh OKCUIOB IOMEH-
HOM TIJTaBKH.

16 BoccraHoBnEeHHE OKCUAOB KeIe€3a MOHOOKCUIOM YITIEpoJa.
Kpussie paBHoBecus razosbix cmeceir CO2 u CO ¢ okcupamu xenesa u
JKEJIE30M.

17 BoccranoBnenue okcuaoB xene3a BogopoaoM. Kpussie
paBHOBecus ra3oBbix cmeceit H2 m H2Omap, CO2 u CO ¢ oxcunamu
JKeJle3a U KeJe30M.

18 BoccranoBieHre okcr0B jkese3a yriiepoaoM.
19 CpaBHeHHUE IPIMOT0 ¥ KOCBEHHOTO BOCCTAHOBJICHUSI.
20 AncopOLMOHHO-aBTOKATATUTUIECKUI MEXaHU3M

BOCCT@HOBJICHHSI OKCHJIOB JKeJie3a Ta3aMH. BIHsSHUE pa3ImIHbIX
(haKTOPOB HAa CKOPOCTH BOCCTAHOBIICHUS

21 BoccranoBnenue kpemHus, Mapranna u ¢gocgopa B
JIOMEHHOH IEYH.

22 HayrnepoxxuBanue xeine3a 1 00pa3oBaHUE IyTyHA.

23 OO0pa3oBaHue IUTaKa U €0 COCTaB. BaxkHelne CBOHCTBA
IJIAKOB.

24 Jecynbdyparust 4yryHa B JOMECHHOM Me4H. Y CJIOBUS
yAaJIeHUs Cephl U3 YyTyHa.

25 [Iponeccel B ropHe nomMeHHOH nieud. [ToagpoOHO U3I0KHUTE

Hpolecc TOpeHus yriaepoaa Kokca Ha gpypmax, opMupoBaHUE U
mapaMeTpsl 30H HUPKYJILINH, TapaMeTpsl pypMEHHBIX Ia30B.

26 [Ipoueccrl B ropae nomMeHHOM neun. OKHUCIeHHE COCTaBHbIX
qacTell uyryHa B ()ypMEHHBIX 04arax 1 MX HOBTOPHOE BOCCTAHOBIICHUE
B TOPHE: CYHIHOCTb U MOCJIEACTBUS

27 Crnioco0b1 HHTEHCH(UKAIMU JOMEHHOTO ITpOoIiecca U UX




KM3

3a4cT

OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
BLIIK-3-V 1;TTK-3-
B1;ITK-5-31;1TK-5-
V1;TIK-5-B1

TeopeTHueckre BOIPOCH! OUIETOB JUIS 3aUeTa:

1 Omnpenenenue pyabl. OCHOBHbIC MUHEPAJIOTHYECKHUE THITBI
KEJIE3HBIX Py M UX XapaKTepucTHKa. TpeOOBaHUS K KEIE3HBIM PyJIaM.
2 JpoGnenue xene3nbix pyn. CrocoObl U cXeMbl TpoOIeHuSI.

IToxazarenu s dexTuBHOCTH IpobaeHus. KoHCTpyKIMHM OCHOBHBIX
THUIIOB APOOMIIOK U MapaMeTpPhl UX PabOTEHL.

3 W3menbueHne MaTepuanoB. ATperarsl, IpUMEHIEMbIE IS
U3MEIbUCHNUS U TI0Ka3aTeNN UX pa-00THL.

4 I'poxouenue u knaccudpukanus. OCHOBHBIC TOKA3aTEIIH
nporeccos. [IpuHIHT paboTH TPOXOTOB M CIMPAIEHOTO
knaccudukaTopa.

5 O6oraienue xene3Hbix pya. Crnocodbl odorameHus
sKene3HbIx py. [Tokaszatenn adhexTHBHOCTH 0OOTaIIEHHS JKEIe3HBIX
pyX.

6 OoborareHne KeIe3HbIX Py CII0cOO00M IPOMBIBKH:
CYIIHOCTh, OCHOBHBIC arperaThl U MIOKa3a-TeIH UX PaOOTHL.

7 I'paBHUTaIIOHHEIE METOBI OOOTAIIEHHS: CYIITHOCTD,
OCHOBHBIE arperaTsl ¥ MOKa3aTeI! UX pPa-00TEI.

8 O6oraieHre MarHuTHOH cenapanueit. Cxema ¥ MPUHLIUI
paboThI GapabaHHOTO cemapaTopa ¢ BEpXHEH 3arpy3Koi MIHXTHI.

9 VYcpenHenue xKene3HbIX Py eib, CIIOCOOBI M TOKa3aTe
9((HEeKTUBHOCTH.

10 OKyCKOBaHUE KeJIe30py/AHbIX MaTEPHAJIOB: 1€ U CIIOCOOBI
nposeneHus. CynIHOCTb npolecca arnomepanuu. KomMmnoHeHTHBIH
COCTaB arjiOMEpaOHHON IINXTHI ¥ TPeOOBAaHUS K HEMY.

11 CyIHOCTH Tpolecca arjgoMepanun. TexHoI0rH4ecKue
olepalyy Imporecca arjioMepaiy. 30HbI, 00pa3yomecs B mporecce
CTIEKAHM.

12 Omnucats GU3UKO-XUMUIECKUE MPOIIECCHI, MPOXOAININE IPH
CIIeKaHHHU ariioMepara. JIerko-1iaBKue COeANHEHUs, 00pa3yIoNecs B
mporecce ariaoMepanuy. MUHepaTornaecKuid CocTaB arimoMepara.

13 IIponecc cnexkaHus arioMepara Ha KOHBEHEpHOil
arJgoMepalroHHoN MamuHe. Cxema arjoMalliHbl U OCHOBHBIE
TeXHOJIOruuecKue onepauru. OCHOBHbIE TEXHUKO-IKOHOMUYECKUMU
TIOKAa3aTeIsIMH IIpoIiecca arJoMepalliy: IIPON3BOANTEIRHOCTE arperara
U Ka4eCTBO MOTy4aeMOro arimoMepaTa.

14 IIpon3BoACTBO OKATHIMIECH KaK CIIOCO0 OKYCKOBAaHHS
TOHKOW3MEIIFUCHHBIX KOHIIEHTPATOB. O0IIast TEXHOIIOTHYECKast CXeMa
MPOM3BOJICTBA OKATHIIIEH Ha (habpuke.

15 [IIuxToBbIe MaTepUabl A1 IPOU3BOICTBA OKATHIIECH 1
TpeOoBaHUs K HUM. TEeXHOJIIOTHYECKIE ONepaliy HOTyYeHHUS ChIPBIX
OKaTHIIIICH U UX cofiepykaHue. TpeOOBaHMS K CHIPBIM OKATHIIIaM.

16 OmnucaTs OCHOBHBIE ATaIbI IPOU3BOJCTBA OKaThIEeH. Llens u
CYILITHOCTb 00XKHTIa CBIPBIX OKa-ThilIeld. Onucarb GU3NKO-XUMHYECKHE
TPEBPAIICHNS, IPOXOAIIIE TIPH 00XKUTEe OKATHIIICH.

17 Cxema KOHBEHEepHOH MaIIMHEI 1 00KHUTa OKATHIIICH.
TexHonornueckre 30HbI KOHBEHEPHON MAIIMHBI I 00’KUTa OKATHIIIEeH
U MX [IOKa3aTelu.

18 OrnrcaTh METAJUTYprudecKre CBOMCTBa okaTbied. CpaBHUTH
CBOICTBA arjaoMepaTa U OKaTbl-IIEH.
19 CTpyKTypa KJI1acCHYECKOTr0 JIByXCTYIIEHYATOro Criocoda

MPOU3BOCTBA YSPHBIX MeTa/TOB. OO0IIIas cxemMa JOMEHHOTO
Mpou3BOACTBA. VICXOHBIE MaTepHAIbI U IPOAYKTHI JOMEHHOW TUIABKH.
20 OCHOBHBIE OCOOEHHOCTH JOMEHHOTO IIPOU3BOJICTBA U €TO
HemocTaTku. CyIHOCTh JOMEHHOTO Tpou3BoacTBa. [Ipoduin
JIOMEHHO¥ ITe4X ¥ OCHOBHBIE MIPOIIECCHI IOMEHHOH TIIABKH.

21 Koxc. @yHKIMM KOKCa B TOMEHHOM m1aBke. TexHOnorus
MPOM3BOCTBA KOKCA U CTaJIUU MPO-1iecca KOKcoBaHUsl. OCHOBHBIC
MOKa3aTeNN KaueCcTBa KOKCa M UX COJICPIKAHHE.

22 JIBw>keHHe ra30B B JOMEHHOMW meun. TpeOoBaHHS K
pacrpeesIeHUIO Ta30B, U IPUYUHBI, IPE-ISTCTBYIOIINE PABHOMEPHOMY
pacnpe/IesIeHHIO Ta30B 110 CEUYEHUIO JIOMEHHOM IeYu

23 PanmonansHOe pacmpeesieHre ra3oB U CIIOCOObI €ro
oreHKH. THITBI pacmpeaeNeHus Ta30BbIX IIOTOKOB IO CEYSHHUIO TTEUH.
["a30mpoHUIIaeMOCTh IIUXTOBBIX MATEPHUAJIOB JOMEHHOMW TUTABKH.

24 CxeMa oJjauu MaTepHaioB B 1eYb U (HOPMHUPOBAHKE
MOBEPXHOCTH 3achInu. DaKkTOpHI, BIUSIONINE HA paclpeieieHIe
MaTepHajoB Ha KOJIOLUIHUKE, MEXaHU3M HX BIMSHUS.




25 JIBHXKeHMe IUXTOBBIX MaTepUaioB B JOMEHHOU Meuu.
ITpuynHbI OnycKaHUs IUXThl. AKTHUB-HBIA BEC IIMXTHI U CUJIbI,
MPEMATCTBYIOLINE OITyCKAHUIO IIMXTOBBIX MAaTEPUAIIOB.

26 [Iporueccrl, mpoucxoasIIve B BEpXHEH 4acTH II1axThl
JIOMEHHOM Ieun: yJaaeHue Biard 1 JeTy-4iX BeIIeCTB TOIJINBA,
pasnoxeHue kapOOHATOB.

27 Onucars NpUHLIKI IOCIEA0BATENBHOCTU
BOCCTaHOBHTENBHBIX IponeccoB A.A. baiikoa Ha mpumepe
BOCCTaHOBJICHUSI XKeJle3a. XapaKTepUCTUKA PeaKIii BOCCTAHOBICHHS
KeJe3a U3 OKCHJI0B. XUMHYECKast IPOYHOCTh OKCHJIOB JJOMEHHOM
TUTaBKH.

28 BoccraHoBieHue OKCHAOB jKejIe3a MOHOOKCHIOM YIJIEpOAa U
BOJIOPOAOM. Y CJIOBUI BOCCTAHOBJIEHUS JK€JI€3a MOHOOKCHUIIOM YIJIEpOoaa
1 BOZIOPOZIOM. ATICOPOITMOHHO-aBTOKATATUTHUECKUI MEXaHN3M
BOCCTaHOBJICHHsI OKCHJIOB JKeJle3a ra3aMu. BilusiHue pasiuuHbIX
(hakTOpPOB Ha CKOPOCTH BOCCTAHOBIICHHSI.

29 BoccranoBienne okcuaoB xenes3a yriepogaoM. CpaBHEHHE
MPSIMOTO ¥ KOCBEHHOTO BOCCTAHOBJICHUSI.

30 BoccranoBnenue kpemHusi, Maprania u gocdopa B
JIOMEHHOM ITeuH.

31 HayrnepoxuBanue xene3a 1 00pa3oBaHUE IyTyHA.

32 OO0pa3oBaHue IUTaKa U €ro cocTaB. BaxkHelme CBOHCTBA
JIAKOB.

33 Jecynbdypanust 9yryHa B JOMEHHOM Me9H. Y CJIOBUS
yAaJIeHUs Cephl U3 YyTryHa.

34 [Iponeccel B ropHe nomMeHHO# nieud. [1oagpoOHO H3I0KUTE

MPOIIeCC TOPEHUs yIiiepoa Kokca Ha pypMax, OpMUPOBAHUE U
mapaMeTpsl 30H IUPKYJIISAIIH, TTapaMeTphbl (ypMeHHBIX ra30B.

35 [Iponeccel B ropHe 1oMeHHOM Teud. OKUCIEHUE COCTaBHBIX
JacTeil 4yryHa B )ypMEHHBIX 09arax U MX MOBTOPHOE BOCCTAHOBIICHHE
B TOpPHE: CYITHOCTb U MTOCIICICTBHS

36 Croco0b! HHTeHCH(UKAIUY JOMEHHOTO IpoIecca U UX
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KonTponbHas
pabora 3

OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
BLIIK-3-V 1;TTK-3-
B1;ITK-5-31;1TK-5-
V1;TIK-5-B1

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH paboTe Ne3:

1. Knaccuduxanus craneit mo crnocody Npou3BOJACTBA, MO
Ha3HAYEHHIO, IT0 KaUYeCTBY CTANH, [0 XUMHYECKOMY COCTABY U IO
CTEMECHU PACKHUCICHHOCTH.

2. Hcrounnku 06pa3oBaHUs U POJIb LIIAKa B CTANEIIaBUIBHBIX
nporeccax. OOIye MPUHIKITB YCTAHOBJICHUS] ONTUMAIbHOTO
IIJJAKOBOTO PEKMMa IIJIABKH.

3. [ITnxToBEIE MaTepHAIIBI CTANCILUIaBUIBHBIX IIPOLIECCOB HA
HpHMepE IUXThI KUCIOPOAHO-KOHBEPTEPHOH IIIIaBKH U TPeOOBaHMS K
HHM.

4. OxucneHue yriaepoaa: poib, BIUSHAE Ha CBOMCTBA CTalIH,
OCHOBHBIE PEaKIIMU OKHCIECHHS U MUHUMAIbHOE OCTaTOUHOE
COZIep’KaHUE yTIEpoa B CTaIIH.

5. IloBeneHne KpeMHUS B CTAJICIUIABIIIBHBIX IIPOLIECCAX:
OCHOBHBIE PEaKIINU, OCTATOYHOE COJIeprKaHUe KPEMHUS U €TO BIHUSHHE
Ha CBOIICTBa CTaNH.

6. IToBeneHne MapraHIla: OCHOBHEBIC PEaKIIHH, OCTATOYHOE
CofepKaHNe MapraHila ! eTo BIUSHIE Ha CBOMCTBA CTANHM, JOCTIDKCHUE
3aJ]aHHOTO COJAEPKaHMsI MapraHIa.

7. IMoBenenue docdopa: OCHOBHBIC PEAKIIMU U OCOOCHHOCTH
nedochopani B OCHOBHBIX U KUC-JIBIX TPOIECccaX, YCIOBHS
nedocdoparuu u BiusHEE Gochopa Ha CBOICTBA CTANH.

8. VY nanenue cepbl B CTaleMIaBUIBHBIX MPOLECCAX: OCHOBHBIE
PEaKINy ¥ yCIOBHS AeCyNb(Qypaliy, BIMSIHIE CEpPhl HAa CBOHCTBA
CTaJH.

9. YCTpoHCTBO KUCIOPOAHOTO KoHBepTepa. OCHOBHBIE
HapaMeTpsl, ONPe/IEISIONIIE BO3MOXKHOCTh Pab0Thl KOHBEpTEpa 6e3
BBIOPOCOB.

10. TexHonornyeckue ornepanyy KMCIOPOIHO-KOHBEPTEPHOM
TUIaBKH C BEpXHeH nopavelt JyThs U UX COJEpIKaHHE.

11. B3aumMoneiicTBue KUCIOPOAHON CTPYH € KUIKOW BaHHOH pu
BEPXHEH U JOHHOM nojaue ku-cnopoga. CTpyKTypa peakLIuOHHON 30HBI
U TIPOLIECCHI, TPOTEKAIOIIE IPH MPOTYBKE.

12. [TapameTpsl yThEBOTO peXXUMa KHCIOPOIHO-KOHBEPTEPHOH
TUTABKH U MX BIMSTHUE Ha MTOKA3a-TEIH TIABKH.
13. Oxucnenue yriaepoaa: poib, BIUSHAE Ha CBOMCTBA CTalH,

OCHOBHBIE PEaKIMU OKHCIEHHs U MUHUMAIbHOE OCTaTOUHOE
COZIep)KaHUE YTIEPOAa B CTAIIH.

14. Oxutaxgaronye 100aBKH IPH KUCIOPOAHO-KOHBEPTEPHOIt
IUIaBKe, UX MPEeUMYIIECTBa U HeoC-TaTKU. CriocoObl MOBBIMIEHHS A0IH
JIOMa B METAJTMYECKON IIUXTE KUCIOPOJAHBIX KOHBEPTEPOB.

15. IIpenmymiecTBa 1 HEAOCTATKU KUCIOPOAHBIX IPOLIECCOB €
BEPXHEH U JOHHOI IPOAYBKOU KU-ca0ponoM. Ilepeunciure BapuaHThb
KOHBEPTEPHBIX MPOLECCOB C KOMOMHUPOBAHHOM MPOTYB-KOH U AaiiTe ux
KpaTKYIO XapaKTEePUCTUKY.

16. OCHOBHBIE IIPUXOJHBIE U PACXOAHBIE CTaTbU MaTEPUAIBHOIO
U TETJIOBOro 0anaHCOB KUCIOPOIHO-KOHBEPTEPHOI MIIaBKH.

17. M3meHeHue cocTaBa U TeMIEPaTyphl METaLIA 110 XOLY
KHCIIOPOTHO-KOHBEPTEPHOTO TIPOIIecca.

18. IloBeneHue xee3a U €ro NOTEPU IPU KUCIOPOLHO-
KOHBEpPTEpHOH MiaBke. Boixox rogHoro.

19. OCHOBHBIE 33124l CTaJIeIUIaBUIIbHOTO nepesaena. OCHOBBI
CHHXPOHHU3AIINH ITPOIECCOB 00€3yIIEePOKIUBAHIS U HarpeBa MeTaJlia.
20. HcTtounuku o0pazoBaHus U pojib LIUIaKa B CTAJETIaBUIbHBIX

mnmponeccax. O6H.[I/Ie MPUHIUITBI YCTAHOBJICHHUA ONITUMAJIBHOI'O
IIJTAKOBOT'O PEKUMaA IIAaBKH.
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Teopernueckue BOIIPOCH! K KOHTPOJILHOH pabote Ned:

1. CrniocoOsl pa3nuBku ctanu. [Ipenmyiiecta 1 HEAOCTATKU
Pa3IMBKY CTANH B W3JIOXKHUIIH! CBEPXY Hepe]] CH(OHHON pa3IuBKOH.
2. Kiaccuduxanus 1e)eKToB CTalbHBIX CITUTKOB, OTJIUTHIX B
W3JI0KHHULIBL.

3. CTpyKTYpHBIE 30HBI CIIUTKA CIIOKOWHOM CTalu U UX
(hopmupoBaHUe MPH KpHCTALTH3ANNN. BenrmauHa rooBHOI 00pe3un B
CIMTKaX CIIOKOMHOM cTamiu.

4. IpuunHa 0Opa30BaHUs yCalOYHON PAKOBUHBI B CIIUTKE
CTIIOKOMHOM CTaJIM ¥ MEPOIIPUSATHS, CIOCOOCTBYIONIHE €€ BEIBOIY B
BEPXHIOIO YacCTh CIUTKA.

5. Bunpl xuMuueckoil HEOJHOPOJHOCTH CIUTKOB U KpUTEPUA
OLIEHKU XMMUYECKOM HEOAHOPOA-HOCTH. 30HaIbHAasl U IEHAPUTHAs
JIUKBAIHSA - OTIPEeNIeIICHUE, IPUIHHBI 00pa30BaHUs, H CIIOCO-ObI
CHIDKEHHS €€ Pa3BUTHSI.

6. [IposiBneHne 30HaNbHON JTMKBALlUU B CIIUTKE CIIOKOMHOM
ctamy. Crierududaeckre BUIBI JTMKBAIUN IPUMECEH B CITUTKE
CTIOKOMHOM CTaJIN, IPUYUHBI X 00pa30BaHUS U CIIOCOOBI OOPHOBI.

7. [Tpuunnbl 0Opa3oBaHMs ycal0YHOI paKOBUHBI U €€ BIUSHNE
Ha BBIXOJ] TOIHOTO MPH Pa3JIuBKE B U3J10KHULEL. CreluanbHble METObI
TETUTOM30JISAIIUN U 000TpeBa BepXa CIIMTKA CIIOKOWHON CTaJH,
CIOCOOCTBYIOIINE BBIBOJLY YCAJOYHOW PAKOBUHEI B BEPXHIOIO YacTh
CIIMTKA: Ha3HAYEHUE, CYIIHOCTb.

8. Cramny NOATOTOBKH 000PYAOBAaHHS K Pa3IMBKE B M3JIOKHUIL.
9. OO01mas XapakTepUCTHKa HEMPEPHIBHOI Pa3JIMBKH CTATH U €€
CpaBHEHHE C PA3IHBKON B U3T0XKHHIIBL.

10. OCHOBHBIE BH/Ibl MAIlINH HEMPEPBIBHOIO JTHUThsI 3aTOTOBOK.

XapakTepuCTUKa YCTAHOBOK HENIPEPBIBHON Pa3IMBKH CTaIU
BEPTHKATBHOTO THIA (OTINYUTENbHBIE 0COOCHHOCTH, MPEHMYIIECTBA U
HEIOCTaTKH).

11. OCHOBHBIE BUJIbl MAIIMH HENIPEPBIBHOTO JIUThS 3aTOTOBOK.
XapakTepuCTUKa YCTAHOBOK HE-IIPEPHIBHOM Pa3/IUBKU CTaIH
paauaIbHOTO U KPHBOIHHEIHOTO THIIOB (OTIMYUTENBHBIE OCO-
OGEHHOCTH, IPEUMYIIIECTBA U HEIOCTATKN).

12. OCHOBHBIE BU/Ibl MAIIMH HENIPEPBIBHOTO JIUThSI 3aTOTOBOK.
XapaKTepHCTHKa yCTAHOBOK HE-MPEPBIBHOMN PAa3IMBKU CTAU C H3THOOM
CIIUTKA (OTIMYMUTENbHBIE OCOOEHHOCTH, IPEUMYIIECTBA U HEJOCTATKH).
13. OCHOBHBIE BUJIbl MAIIMH HENIPEPBHIBHOTO JIUThS 3aTOTOBOK.
XapakTepuCTUKa YCTAHOBOK HE-IIPEPBIBHOM Pa3/IUBKU CTaIH
TOPU30HTANBHOIO THMA (OTIMYUTENbHBIE OCOOEHHOCTH, IPEUMY-
IECTBA U HEJJOCTATKH).

14. OCHOBHBIE Y3JIbl MAIIUHBI HEIIPEPBIBHOTO JIUThSI 3aTOTOBOK.
IIpomesxyTOUHBIN KOBLI: HA3HAYEHHUE, KOHCTPYKLHS, TEXHOJIOTUS
HNPUMEHEHHUS.

15. OCHOBHBIE Y3JIbl MaIIMHbI HEIIPEPBIBHOTO JIUThS 3aTOTOBOK.
MexaHu3M KayaHus KpUCTAIUIN3aTOpa: Ha3HAUEHHE, aMIUIUTY A U
9acTOTa KauaHHUs.

16. OCHOBHBIE Y371l MAIIMHbI HEMPEPBIBHOTO JIUThs 3aTOTOBOK.
Kpucrannuszarop: Ha3HaueHUE, KOHCTPYKLUH, MaTepUa, CTOMKOCTb,
JUIHHA U (hOpMa MOIIEPEUHOTO CEYEHUS.

17. OCHOBHBIE Y37IbI MAIIMHbI HETIPEPBIBHOTO JIUThs 3aTOTOBOK.
30Ha BTOPUYHOI'0 OXJIAXKICHUS: Ha3HAYEHUE, IPOTSPKEHHOCTD,
KOHCTPYKI[HSI, CTIOCOOBI ITOJJAYH BOIBI HA CIIUTOK

18. Y cTaHOBKM HENpPEPHIBHOW pa3iIuBKU CTAJIA HOBOT'O
nokoJieHust. Cxema Ipon3BOACTBEHHOTO MPOLECCa, 0COOSHHOCTH
KOHCTPYKLUH, IPEUMYIIeCTBa nepe] TpatuiuonasiMu MHII3.

19. OreHKa Ka4ecTBY HEMPEPBIBHO JIUTHIX 3aTOTOBOK IO
OTHOILEHHUIO K CITUTKaM, MOITyYEHHBIM B U3J10XKHUIaX. OCHOBHBIE
JeeKTHI CIUTKOB, IMOTyYaeMbIX HETIPEPBIBHON Pa3IMBKOM, TIPHIHHEI
UX TOSIBJIEHUS X MEPOIPUATHS 110 UX YCTPAHEHUIO.

20. [TocnenoBaTenbHOCTH onepanuii no noaroroske MHJI3 k
paziuBke. OCOOCHHOCTH TEXHOJIOTMH HAYaJIbHOTO TIEPHO/Ia PA3INBKH
cranu Ha MHJI3.
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OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
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B1;ITK-5-31;1TK-5-
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Teopernueckre BOIPOCH! OUIETOB I UG HEePEeHIIMPOBAHHOTO 3aUeTa
(6 cemecTp):

1 Kiraccuduxanus craneit mo crnoco0y Mpou3BOJCTBA, MO
Ha3HAYEHHIO, [T0 KaUeCTBY CTAJIU, 10 XUMUYECKOMY COCTABY U IO
CTEMeHU pacKucieHHOCTH. [IIuXToBbIe MaTepHabl CTaleTIaBUIIbHBIX
HPOLIECCOB U TPEOOBAHMUS K HUM.

2 Vcrounnkn 00pa3oBaHUS M POJb [IIaKa B CTAJICIUIABHIIBHBIX
nporeccax. OOmue TPUHIUIBI yCTAaHOBICHUS ONITHMAIEHOTO
HIJTaKOBOTO PEKUMA IJIaBKH.

3 OKHCIICHHE yTIIeposa: poilb, BIUSHUE HAa CBOMCTBA CTAJIH,
OCHOBHBIE PEaKIINU OKHCICHHIS ¥ MUHUMAIbHOE OCTaTOUHOE
cofiepxkaHue yriaepoaa B ctand. OCHOBBI CHHXPOHH3AIHH IPOIIECCOB
00€e3yrIepoXHBaHus 1 HarpeBa MeTaja.

4 IloBeneHne KpeMHUS B CTAJICIUIABIIIBHBIX IIPOLIECCAX:
OCHOBHBIE PEaKIMU, OCTATOYHOE CO-AEP>KaHUEe KPEMHHS U €ro BIUSHUE
Ha CBOIICTBa CTaNH.

5 IToBeneHne MapraHIla: OCHOBHEBIC PEaKIIHH, OCTATOYHOE
CofepKaHNe MapraHila ! eTo BIUSHIE Ha CBOMCTBA CTANHM, JOCTIDKCHUE
3aJ]aHHOTO COJAEPKaHMsI MapraHIa.

6 IMoBenenue docdopa: OCHOBHBIC PEAKIIMU U OCOOCHHOCTH
nedochopanii B OCHOBHBIX U KUCITBIX TIPOIIECCAX, YCIOBH
nedocdoparuu u BiusHEE Gochopa Ha CBOICTBA CTANH.

7 VY nanenue cepbl B CTaleMIaBUIBHBIX MPOLECCAX: OCHOBHBIE
PEaKINy ¥ yCIOBHS AeCyNb(Qypaliy, BIMSIHIE CEpPhl HAa CBOHCTBA
CTaJH.

8 YCTpoHCTBO KUCIOPOAHOTO KoHBepTepa. OCHOBHBIE
HapaMeTpsl, ONPe/IEISIONIIE BO3MOXKHOCTh Pab0Thl KOHBEpTEpa 6e3
BBIOPOCOB.

9 TexHonoruyeckue onepanuy KMCIOPOAHO-KOHBEPTEPHOU
TUIaBKH C BEpXHeH nopavelt JyThs U UX COJEpIKaHHE.

10 ITapameTpsl 1yTHEBOTO peXHUMa KHCIOPOAHO-KOHBEPTEPHOM
TUIABKH U WX BIMSHUE Ha MTOKa3aTeNH IIaBku. CTPyKTypa peaKkIMOHHON
30HBI U [IPOLIECCH, IPOTEKAIOIIHE TP IPOTYBKE.

11 Oxnaxatonye 100aBKU IIPU KUCIOPOJHO-KOHBEPTEPHOH
TUTaBKE, X MPEHMYIIEeCTBA M HeNOCTaTKH. CIOCOOBI TIOBBIMICHUS TOIN
JIOMa B METAJUTHUECKOH IIUXTE KHCIOPOIHBIX KOHBEPTE-POB.

12 IIpenMyiiecTBa U HEAOCTATKU KUCIOPOJHBIX MPOIIECCOB C
BEpXHEH U JOHHOW MPOAYBKOH Kuciopoaom. [lepeuncinure BapuaHTh
KOHBEPTEPHBIX MPOIECCOB C KOMOMHMPOBAHHOM MTPOTYBKOH U JalTe UX
KPaTKy!O XapaKTEePUCTUKY.

13 OCHOBHBIE IPUXOJHBIE U PACXOAHBIE CTAThH MATEPUATIBLHOIO
U TEIUIOBOTO OaJIaHCOB KHCIOPOIHO-KOHBEPTEPHOH MIABKU.
14 W3MeHeHMe cocTaBa U TEMIIEPATyphbl METallIa IO XOLy

KHCIIOPOHO-KOHBEPTEPHOTO npoliecca. [loBeaeHue xxenesa 1 ero
[OTEPU NPHU KUCIOPOAHO-KOHBEPTEPHON IU1aBKe. Bbixoa rogHoro.

15 Croco0sI pa3nuBKH cTaid. [IpenMymecTBa 1 HEJOCTATKH
Pa3IUBKU CTANU B U3JIOXKHHUIIBI CBEPXY Hepe] CU(GOHHON pa3IuBKOI.
16 Jaiite kaccuUKaImIo U nepevrcnure 1e(eKTsl CTaIbHBIX
CJIUTKOB, OTJIUTBIX B M3JI0KHUILIBI.

17 CTpyKTypHBIE 30HBI CIIUTKA CIIOKOIHON CTalM U UX
(hopMHpoBaHKe NPH KpUCTaJUTH3aMU. BenmanHa ronosHol oOpesu B
CIIUTKAaX CIIOKOMHOH cTaJu.

18 Buap! xumMu4yeckoll HEOOZHOPOJHOCTH CIMTKOB U KPUTEPUil
OLICHKH XMMHUUECKOI HEOTHOPOJHOCTH. 30HANIbHAS U ACHAPUTHAS
JMKBaLUs - ONpe/elIeHe, IPUIUHBI 00pa30BaHMUs, U CIIOCOOBI
CHIDKEHHUS €€ Pa3BUTHUS.

19 [IposiBnenune 30HaIbHON JTUKBALMU B CIIUTKE CIIOKOMHOM
crany. Criennduieckre BUIb! IMKBALUK IIPUMECEH B CIIUTKE
CTIOKOHOW CTaJIN, MPUYUHEI NX 00pa30BaHMS B CIIOCOOBI OOPHOBI.

20 ITpuaunbl 06pa3oBaHUe yCaJ{O0YHOW PAKOBHHBI M €€ BIHUSHHE
Ha BBIXO/J] TOJTHOTO NPH Pa3NKBKe B U3JIOXKHUIBI. OCHOBHBIE U
CIIelMalIbHbIC METOABI TEIION30JISILINK M 000TpeBa Bepxa CIINTKa
CTIOKOIHOM CTaNM, CIIOCOOCTBYIOIINE BEIBOY YCaJ09HON PAKOBHHEI B
BEPXHIOIO YaCThb CIUTKA: HA3HAUEHUE, CYLIHOCTb.

21 Iepeuncaure cTaguy MOATOTOBKU 00OPYNOBaHUS K pa3IUBKe
B U3JI0XKHUIIBI U U3JI0KUTE UX COLEPIKaHUE.
22 JlaiiTe 00IIyI0 XapaKTEePHUCTHKY HEIPEPHIBHOH pa3INBKH

CTaJIu U €€ CPaBHECHUEC C paSHI/IBKOﬁ B U3JIOXKHHUIIBI.




23 INepeuncaure BUABI MalllMH HEMPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XxapakTepUCTUKY yCTaHOBKAaM HEMPEPBIBHON Pa3IUBKU CTaH
BEPTHKAIBHOTO THITA (OTIIMYUTENBHBIE 0COOCHHOCTH, MPEHMYIIIECTBA 1
HEJIOCTATKH).

24 INepeuncaure BUAbI MalllMH HEMPEPHIBHOTO JUThS 3aTOTOBOK.
JlaliTe XapakTepUCTHKY yCTaHOBKAaM HEMPEPBIBHON Pa3IMBKU CTaIH
paguaIbHOTO M KPHBOJIMHEIHOTO THITOB (OTIHYIH-TEIbHBIE
0COOEHHOCTH, IPEUMYIIECTBA U HEIOCTATKH).

25 Ilepeuncaure BUABI MallIMH HEMPEPHIBHOTO JIUThS 3aTOTOBOK.
JlaiiTe XxapaKTepHUCTHKY yCTAHOBKAaM HETIPEPHIBHOM PA3JIMBKHU CTAIH C
M3rudOM CIHUTKA (OTIMYUTENBHBIC 0COOCHHOCTH, IPEUMYIIECTBA U
HEJIOCTaTKH).

26 IepeuncanuTte BUAbI MalllMH HEMPEPHIBHOTO JIUThS 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY YCTaHOBKAM HENPEPHIBHON PA3IUBKU CTaIN
TOPU30HTANBHOIO THMA (OTIHMYHTENBHBIE OCOOEHHOCTH, IPEUMYIIECTBA
Y HEJIOCTATKH).

27 [epeuncanTe OCHOBHBIE Y3JIbI MAIIMHEI HETIPEPHIBHOTO
JINTHS 3aTOTOBOK U JTAWTe MX KPATKYIO XapaKTEePUCTUKY (Ha3HaUCHHE,
KOHCTPYKIIHSI, TEXHOJIOTUS TPUMEHEHHS).

28 JlaiiTe oLleHKy KauecTBY HEINPEPHIBHO JIUTHIX 3aTOTOBOK 110
OTHOIICHHMIO K CITUTKAM, OTyYCHHBIM B H3JIOKHHAIAX.
29 INepeuncaure OCHOBHBIE 1E(EKTHI CITUTKOB, MOIy4aeMBbIX

HE IIPEPHIBHOI Pa3INBKOH, 0OBSCHUTE IPUYHHBI HX MOSBICHUS 1
copMyIHpYHTE BO3SMOKHBIC MEPOIPHSATHS 10 X YCTPAHEHHIO.

30 ITocnenoBatenpHOCTH onepanuii o nogroroeke MHJI3 k
paziuBke. OCOOCHHOCTH TEXHOJIOTMH HAYaJIbHOTO TIEPHO/Ia PA3IIUBKH
cranu Ha MHJI3.

5.2. Ilepeyennb padoT, BHINIOJHSIE

MbIX o gucuumnHe (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI ConeprxaHue paboThI
paboTsI paboTsI N
KOMITETeHIIUH
P1 Homamnee 3aganne | OIIK-6-31;0I1K-6- O6bem momarraero 3aganus — 15-20 ctp.
B 3 cemecTpe 1o V1;0IIK-6-B1;I1K-3 | BapuaHTsl 3a1aHuii IpUBEACHBI B METOJUUECKUX YKA3aHHSIX 1O
Teme "AHanu3 -31;ITK-3-V 1;I1K-3- | BBEITOTHEHHIO JOMAIITHETO 3aaHus.
3G EKTUBHOCTH B1;IIK-5-31;I1K-5- [IpaBrIIbHO BBITIOJTHEHHOE 33JaHUE CUUTAETCS 3a4TeHHBIM. [loMarHee
paboThl JOMEHHOM VI1;IIK-5-B1 3a/1aHKE, BBINTOJIHEHHOE HEBEPHO WX HUMEIOIEE 3aMEYaAHMS,
neyn" BO3BpallaeTcs Ha 10paboTKy.
P2 Jomarmnee 3aganue | OIIK-6-31;0I1K-6- O6bem nomarniHero 3aganus — 15-20 crp.
B 4 cemecTpe 1o V1;0IIK-6-B1;I1K-3 | BapuaHTsl 3a1aHUii IPUBEAECHB! B METOJUUECKUX YKA3aHHX I10
TEeMe -31;IIK-3-Y1;IIK-3- | BBIIOIHEHHUIO JOMAIIHETO 3aJaHMUs.
"IIpoexTrpoBanue B1;IIK-5-31;I1K-5- | IIpaBuiabHO BBIIOJIHEHHOE 3aJaHUE CUMTAETCS 3auTeHHBIM. JJoMariHee
CTAJILHOTO CIIUTKA" V1;I1K-5-B1 3a/1aHKe, BBIIIOJIHEHHOE HEBEPHO WUJIM MMEIOIIee 3aMeUaHus,
BO3BpaIIaeTcs Ha TopaboTKy.
P3 JlaGoparopHast OIIK-6-31;0TI1K-6- 1 Tepeuncanure OCHOBHBIE CITOCOOBI OOOTAIIEHUS JKEE3HBIX PYI.
pabora 1 V1;0IIK-6-B1;IIK-3 | HaiiTe onpeneneHne TEpMUHY «OOOTaILIEHUE.
Oo0oranicHue -31;TIK-3-Y1;IIK-3- |2 HazoBuTe OCHOBHBIE [TOKa3aTENM O0OraleHMs], B UM COCTOHUT UX
JKEJIE3HBIX PYL B1;IIK-5-31;I1K-5- (usmaecknii cMpICT?
MarHUTHOH VI;IIK-5-B1 3 OxapaxTepu3yHTe TEXHOIOTHIO 00OTAICHHUS JKEIEe3HbIX Py
cenapauuen MAarHUTHOM cemapanuen.
4 Kaxmm 006pa3oM MOKHO 000TaIaTh MarHUTHOH ceTlaparneit
HEMarHUTHBIE U CIIA0OMATrHUTHBIE JKEJIe3HbIEe PYIbI?
5 Kakue mpeumyIecTBa UMEET MOKpasi MarHUTHAs CeTapaluy nepex
cyxou?
6 Kakumu TEXHOJIOTHUECKUMH TIapaMeTpaMy MOYKHO KOHTPOJIMPOBATh U
M3MEHSTH MOKa3aTeNu Ipolecca 000ralieHus] MarHUTHOH cenaparmeii?
P4 JlaGoparopHast OIIK-6-31;0I1K-6- 1 [aiiTe onpeneneHue TEPMUHY «arjioMepaus».
pabora 2 VY 1;0IIK-6-B1;I1K-3 |2 HazoBuTe OCHOBHBIE KOMITIOHEHTHI arjIoMEepaIlMOHHON IIMXTHI.
Arnomepanus -31;IIK-3-V1;IIK-3- | 3 [lepeuncnure 3Tansl NOATOTOBKH arJioMepalliOHHON IIUXTHI K
JK€JIe30py THOTO B1;ITIK-5-31;I1K-5- CIIEKaHUIO.
CBIPbsI V1;IIK-5-B1 4 HazoBute paxTopbl, BIUAIOIINE HA CKOPOCTh CIIEKaHMS arioMepara.

5 IlepeuncnuTe CTPYKTYPHBIC 30HBI aTJIOMEPUPYEMOTO CIIOS.

6 Kakwe mporiecchl mpoTeKaroT B 30HE TOPEHUS?

7 o xaxuM npudrHaM (GOPMHUPYIOTCS 30HBI KOHICHCAUU U
MEepEYBIAXKHEHUS B TIPOIIECCE CIIEKaHH ariiomepara?

8 IloueMy HIKHHH CJIOH arimoMepaTa moirydaeTcs 0ojee OIIaBIeHHBIM,
HECMOTPA HA PaBHOMEPHOCTH pacpeACIICHU TOILINBA B arno-muxre”?




P5 Jlaboparopras OIIK-6-31;0IIK-6- 1 B 4eM COCTOUT OTIMYHE KEIE30PYAHBIX KOHIIEHTPATOB,
pabora 3 Y 1;0IIK-6-B1;IIK-3 | npuMeHsieMbIX MPU MPOU3BOJICTBE METAJUTYPrHUECKUX OKATHILICH U
Texnonorus -31;IIK-3-YV 1;IIK-3- | armomepara.
IIPOU3BOACTBA BL;IIK-5-31;IIK-5- |2 C xaxoii eI B MIUXTY IPH MPOU3BOACTBE OKATHIMICH HOOABIISIOT
OKaThbIIIEH V1;IIK-5-B1 OCHTOHHT?
3 B gem paznuyne 0(IIFOCOBaHHBIX U HEO(IIIOCOBAaHHBIX OKATHIIICH?
4 TlepeuncauTe TEXHOJOIMYECKHUE ONEPALIM IOIYYEHUS ChIPBIX
OKaTbIIIeH
5 KakuMu npOYHOCTHBIMU XapaKTEPUCTUKaMU JOJKHbI 001a1aTh
CBIpbIE OKATHIIIH?
6 OnumuTe TEXHOIOTHIO 00XKUTa OKATHIIICH Ha KOHBEHepHOH
00’KMTOBOYM MalIHHE.
7 Kakyro KpynHOCTb U IPOYHOCTh JOJIKHBI UMETh KOHJIULIMOHHBIE
000)K)KEHHBIE OKATHIIIH?
P6 Jlaboparopras OIIK-6-31;0I1K-6- 1 Ilepeuncanure OCHOBHBIE 3AKOHOMEPHOCTH JBU>KEHHSI ITMXTOBBIX
pabora 4 V1;0IIK-6-B1;I1IK-3 | MmaTrepuanoB B JOMEHHOH MeUH.
Uzyuenue -31;ITK-3-V 1;IIK-3- |2 [lepeuncnure mporecchl, 00ecreunBaroIIie OIyCKaHUE IIUXTHI B
IIPOLIECCOB CXOAA B1;IIK-5-31;IIK-5- | toMeHHOI1 I1eyn.
LIMXTOBBIX VIL;IIK-5-B1 3 HazoBure (hakTOpBbI, BIUSIONMHE Ha AKTUBHBII BEC IIUXTHI B
MaTepHuaoB Ha JIOMEHHOI1 Ieyn.
MOJIEJH JTOMCHHOMN 4 OOBSCHUTE CYITHOCTH JIOMEHHOT'O TIpOIiecca.
nequ 5 Kakne CHITBI IPETIATCTBYIOT OIIYCKaHUIO IIMXTOBBIX MaTEPHAJIOB B
JIOMEHHOI1 r1eun?
6 Kak u3MeHseTcsl akTUBHBIN BEC IIUXTHI 10 BHICOTE JJOMEHHON Heuu?
7 Kax BusieT HaBIeHUE U PACXOJ AyThs HA CXOJ IIUXTHl B JOMEHHOM
HeYH U pa3Mepbl 30H TOPEHHU?
P7 Jlaboparopras OIIK-6-31;0IIK-6- 1 ITouemy paboTa IPOBOJUTCS METOIOM MOJECITHPOBAHUS?
pabota 5 Y 1;0IIK-6-B1;IIK-3 |2 Kakue ruapoinHaMUYEeCKUE CUITbI OTIPEACIISIOT NIIyOUHY
W3zyuenne nporecca | -31;IIK-3-YV1;IIK-3- | oOpasyromeiicst IyHKH BHYTPH CTPYH Ta3a B )KUIKOCTH?
B3aUMOJEHCTBUS BL;IIK-5-31;IIK-5- |3 O0BsCHUTE 3aBHCUMOCTh Pa3MEPOB JIyHKH OT BBICOTHI (hypMBI Haj
kucioponHou ctpyu | Y 1;11K-5-B1 BaHHOH U KOHCTPYKIHH (QypPMBI.
C J)KUAKON BaHHOU 4 Kax BIHsICT peXHM MPOIYBKH Ha paHHUPOBOYHEIC TIPOIICCCHI B
KHCIIOPOJTHOM KOHBepTepe?
5 PeakuoHHas1 30Ha IIpU NPOAYBKE B PEAIbHOM KHCIOPOJAHOM
KOHBEPTEPE U €€ HIIEMEHTHI.
6 Kak onpezensercss 1 KOHTPOIHPYETCS PacXoll ra3a B JaHHOU paboTe?
7 Kakne OCHOBHBIE KOHEYHBIE 33/1a4H JIOJDKHBI OBITH PEIICHEI OCIIe
MIOJTHOTO BBIMTOJHEHUS paboThI?
P8 JlaboparopHas OIIK-6-31;0I1K-6- 1 Yrto Takoe U3JI0KHHUIIA, CIIUTOK, JINTast 3ar0TOBKa?
pabota 6 Y 1;0IIK-6-B1;IIK-3 |2 HazoBuTe OCHOBHBIE 3JI€MEHTHI MAPTEHOBCKOM IEYU U UX
W3zyuenne -3L;IIK-3-Y1;IIK-3- | Ha3HaueHue.
KOHCTPYKLUH U B1;IIK-5-31;I1K-5- |3 Ha3oBuTte nepuoasl MApTEHOBCKOM TIIaBKU U IAiiTe UX XapaKTepH-
TIPUHIIAITA YI;IIK-5-B1 CTHUTKY.
JeHCTBHS 4 Ha3oBuTe OCHOBHBIE TPY30BEIE€ TIOTOKH MAaTEPHAIOB B MApTEHOB-CKOM
MapTEHOBCKOMU M€Yl exe.
5 Ha3oBuTe OCHOBHBIE OTAEICHUSI MApTEHOBCKOI'O 11€Xa U X Ha3Ha-
YeHHeE.
6 HazoBute ocHOBHOE 000y /10BaHKE ITIABHOTO 3[JaHUSI MapTCHOB-CKOTO
1exa U ero Ha3HaueHue
P9 JlaGoparopHast OI1K-6-31;0I1K-6-
pabota 7 V1;0IIK-6-B1;IIK-3 | 1 U3 kakux cTaauii CKiIaabIBaeTCs MPOLECC KPUCTaUIU3aun?
UccnenoBanue -31;IIK-3-V1;ITK-3- |2 Kakue yciioBust HEOOXOAUMBI JTs1 HaYaia KPUCTAIUTH3aIiH?
JMHAMHUKA B1;ITK-5-31;11K-5- 3 Kak U3MeHSI0TCS yCIOBUS KPUCTAJUIM3AIUH B TIPOLIeCCe
3aTBEepACBAHMS YI;IIK-5-B1 3aTBEpJCBAHUS CTAIH?

CTaJIbHOI'O CJIMTKa

4 Kax BIMSIOT YCIIOBHS KPUCTAJUTH3AIMN HA CTPYKTYPY CITUTKA?

5 Mo xakoMy 3aKOHY U3MEHSIETCS TOJIINHA 3aTBEPIEBILIETO CIIOS C
TE€YEeHUEM BpEeMEHU?

6 Kak nupkynupyer paciuiaB B He3aTBepAeBIeill yactu ciutka? B uém
MPUYMHA TAKOW UPKYJIISIIH?

7 Kakoe BemecTBo UCMONB3YETCs Il MOACTUPOBAHMS KPUCTALTU3AINN
CTaJu B J1a0OPaTOPHBIX YCIOBUAX?




P10

Jlaboparopras
pabota 8

Wzyuenne
YCaI0uHBIX
MPOLECCOB TPH
KPHCTAITH3aLUH
CTaJH B M3JIOKHHUIIAX

OIIK-6-31;0T1K-6-
V1;0I1K-6-B1;ITK-3
BLIIK-3-V 1;TTK-3-
B1;ITK-5-31;1TK-5-
V1;TIK-5-B1

1 Yto Takoe ycamouHas pakOBHHA M KaKOBa MIPUYMHA ee 00pa3oBaHMsA?
2 OT 4ero 3aBUCHUT 00bEM YCaJT0UYHON PAKOBHHBI?

3 Mecto u MeXaHN3M 00pa30BaHMS YCaI0YHON PAKOBHHBL.

4 ®axTopsl, BIUSIONINE HA BETUIUHY U (JOPMY yCaTOIHOH PAaKOBUHEI.
5 CnocoObl yMEHbBILIEHHS TOJIOBHON 00pE3H CIUTKA: KOHCTPYKTHB-HBIE
U TEXHOJIOTUYECKHE.

6 Kax BimsieT yrenieHne 1 000rpeB BepXHEH 9acTH CIMTKA Ha
OTHOCHUTEIBHYIO TITyOHHY yCaJ0YHOH PaKOBUHBI U BBIXOA TOTHOTO?
KakoB MexaHu3M 3T0ro BIusiHUA?

7 Kak BusieT OTHOIIICHHE BBICOTHI K IIMPUHE CITUTKA HA
OTHOCHTEIBHYIO TITyOHHY yCaJ0YHOH PAaKOBUHBI U BEIXOJ TOTHOTO?
KakoB MexaHH3M 3TOro BIUSHUS?

8 Kax BimsieT ymmpeHne CIIMTKa Ha OTHOCHTEIbHYIO IITyOHHY
ycaZo4HO# pakoBUHBI? KakoB MeXaHN3M 3TOTrO BIUAHUA?

9 Kak BusieT popMa ycagouHOH paKOBUHBI HA BBIXOJ] TOAHOTO
MeTajuia?

5.3. OueHo4HbIe MaTePHAJIBI, HCIIOJIb3YyeMBble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

Texymuii KOHTPONB pe3ynbTaToOB OCBOSHNUS Y/l B COOTBETCTBHH ¢ pabouei MporpaMMoi U KaJleHIapHO-TEMaTHYECKIM IIaHOM
TIPOUCXOIUT MPH UCTIONB30BaHUH CICAYIONINX 00s3aTeIBHBIX ()OPM KOHTPOIIS:

1. BrImonHeHUe U 3amuTa 1ab0paToOpHAIX paboT B BUIE YCTHOTO OIIPOCa IO KOHTPOIBEHBIM BOIIPOCaM;

2. BBINOIHEHUE KOHTPOJIBHBIX pabOT B MUCEMEHHO# (hopMe 1o BOIpocaM U 3aqadaM, BXOSIINM B paznen (temy) Y, win B
TECTOBOM (hOpMe IO TeCTOBBIM 3aaaHusaM B cpeae LMS Canvas.

Huxe npeacraBnensl 00pa3ibl OUIETOB Il KOHTPOJIBHBIX pabOT B MUCBMEHHOH (opme.

dezepalbHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOC yUPEK/ICHUE BBICIICTO 00pa30BaHUsI
HAIIMOHAJIbHBIN UCCJIEJOBATEJIbCKNU TEXHOJIOT'MYECKNY YHUBEPCUTET « MU CuCs»
Hosotpounkuii punmnan

Kadenpa MeTamryprudeckux TEXHOIOTHI U 000pYZOBaHHS

KOHTPOJIbHASI PABOTA Ne 1

BUJIET Ne 0

JucnummHa: «MeTajurypradeckue TeXHOIOTHIY, 4. 1
Hamnpagsnenue moaroroBku 6akanaBpos: 22.03.02. «MeTamtyprus»
IIpoduie noaroToBKU: « MeTammyprust 4epHBIX METAIIIOB)
®dopma 00yueHus: ouHast
®dopma npoBeieHHsT KOHTPOIBHOI padOThI: MICEMEHHAS

1. I3MmenbueHre MaTepraioB. Arperatsbl, IPUMEHIEMbIC [T H3MEIIbUCHHS.
2. 3agaya. OnpeeauTh CTeNEHb U3BJICUCHHS XKelle3a B KOHIIEHTPAT (€K), €CIIM KOIUYIECTBO Py/Abl odoramiaeMoii 3a gac (Qp)
coctasisieT 170 T, a KomugecTBo moirydaemoro konrentpara (Qk) — 100 1. Koaddunuent oboramenus (Ko) pasen 1,58.

CocTaBuir:

3aB.kadeapoit MTuO

« »

20 T

dezepalbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOC yUPEK/ICHUE BBICIICIO 00pa30BaHUsI
HAIIMOHAJIbHBIN UCCJIIEJOBATEJIbCKNU TEXHOJIOTMYECKNY YHUBEPCUTET « MU CuCs»
Hosotpounkuii punmnan

Kadenpa MeTamuryprudeckux TEXHOIOTHI U 000pYZOBaHHS

KOHTPOJIbHASI PABOTA Ne 2

BUJIET Ne 0

JucrnummHa: «MeTajuryprudeckue TeXHOJIOTHIY, 1. 1
Hamnpasnenue moaroroBku 0akanaBpos: 22.03.02 «MeTtamypris»
IIpoduie noaroToBKK: « MeTalmmyprist 4epHBIX METAIIOB)
®dopma 00yueHus: ouHast
®dopma npoBeieHHsT KOHTPOIBHOI padOThI: MICEMEHHAS

1. Cioco6s! nHTEHCU(UKAIUT JOMEHHOTO MPOIIecca U UX KpaTKas XapaKTepHCTHKA.
2. 3agaga. OnpeaenuTs cocTaB rasa nepez GpypMamMu, eciii AJIs CKMIaHMs yriiepojia KOKca IOJaloT CyXoe arMoc(epHOe Ty The.
Pacuer Bectu Ha 100 M3 nyThs.

CocTaBuir:

3aB. kapeapoit MTuO

« »

20 T




DenepaabHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BRICIIETO 00pa30BaHHs
HAITMOHAJIBHBIN UCCIIEJOBATEILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET «MHCHC»
HogoTponmxuii Gpumman

Kadenpa metammypruaeckix TEXHOIOTHI B 000pyJOBaHUSL

KOHTPOJIbHAS PABOTA Ne 3

BUJIET Ne 0

JucnumnHza: «MeTaulyprudeckue TEXHOJIOTUNY, 4.2

Hanpasnenue noarorosku 6akanaspos: 22.03.03. «MeTamryprus»

[Tpodune moaroroBky: «MeTauryprust 4epHBIX METAILIOBY

®dopma 00ydeHUs: OTHas

®dopma npoBeAeHUs KOHTPOIBHOI pabOThI: MICEMEHHAS

1. Kimaccudukanus cranei o cnocody mpon3BoJCTBa, 10 HA3HAYCHUIO, IT0 KAYECTBY CTAJIH, 10 XHMUYIECKOMY COCTaBY H 110
CTETeHU PaCKHCICHHOCTH.

2. 3amauva. OmpenenuTs cocTaB MIIaKa, 00pa3yroImerocs Mpy MpoayBKe B OCHOBHOM KHCJIOPOAHOM KOHBepTepe 1T )KMAKOro UyryHa.
Xumudeckuii coctas uyryHa, %: C=4,0; Si=0,3; Fe=95,8%. Conepxxanne Mn, S u P He yunuThiBaTh. OCTATOYHOE COACPKAHNE
yriepona B ctanu - 0,12%. Heobxomumeble uTs pacdeTta TaHHbBIC MPUHATH CAMOCTOSTEITHHO.

CocTaBuir:

3aB. kapeapoit MTuO
«_» 20 T

®denepaapHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BEICIIIETO 00pa30BaHH
HAITMOHAJIbHBIN UCCJIEJIOBATEJILCKHM TEXHOJIOI MYECKUIA YHUBEPCUTET « MUCuC»
Hosotpounkuii punman

Kadenpa Metaurypruueckux TEXHOIOTHIH U 000pYZOBaHHS

KOHTPOJIbHAS PABOTA Ne 4

BUJIET Ne 0

JucrnummHa: «MeTajuryprayeckue TeXHOIOTHI, 9.2

Hamnpagsnenue moaroroBku 6akanaspos: 22.03.03. «Meramtyprusd»

IIpoduie noaroToBKM: « MeTammyprist 4epHBIX METAIIIOB)

®dopma 00yueHus: ouHas

®dopma npoBeieHHsT KOHTPOIBHOI padOThI: MHCEMEHHAS

1. Crioco6s! pa3nuBku ctand. [IpenMyniecTBa 1 HEAOCTATKU PA3IUBKH CTATH B U3JIOXKHUIBI CBEPXY Iepel ciuOHHON pa3IuBKOH.
2. 3apava. OnpenenuTs NPoJOHKUTEILHOCTh 3aTBEPICBAHUS 7-T CIIMTKA CTAJIM MapKH 1511C, UMEIOIIETO CIEAYIOIINE Pa3MEPHIL:
BbIcoTa h = 2150 MM; muprHa BepxHel yactu bB = 670 MM, HIDKHEH bH = 730 MM; ToMIMHA BepxXHeH yacTh aB = 470 MM, HIOKHEH
aH = 530 mm.

CocTaBuiI:

3aB. kadenpoit MTuO
« _» 20

Dopmoii TPOMEKYTOUHOM aTTECTAlUHU B 3 CeMeCTpe 10 AUCLHUIUIMHE SBJISETCS 3a4eT.
Hwxe npeacrasnen obpasen OuneTa A 3a4eTa, IpOBOAUMOIO B yCTHOH (opMme.

denepaabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BEICIIETO 00pa30BaHH
HAILTMOHAJIbHBIN NUCCJIEJJOBATEJILCKHIM TEXHOJIOI MYECKUIA YHUBEPCUTET « MUCuC»
HoBoTrpounkuii ¢punman

Kadenpa MeTammypruaeckux TEXHOJIOTHI U 000pyTOBaHUS

BUJIET K 3auety Ne 0

JucnunnuHa: «MeTamryprudeckue TeXHOIorum», Yacts 1
Hamnpasnenune noarorosku 6akanaspos: 22.03.02 Meramryprus
IIpoduns moaroroBku: «MeTamTyprust YepHbIX METAIIOBY
®dopma oOyueHus: oOuHast

®dopma NpoBEJEHUS IK3aMEHa: YCTHas

1. Ycpennenue sxene3HbIX py: ejb, CIOCOObI U ToKazaTenu 3¢ peKTHBHOCTH.

2. CrpyKTypa KIaCCHYECKOTo ABYXCTYNIEHIATOro CII0c00a IMPON3BOACTBA YEPHBIX MeTa/uloB. OO0IIas cxemMa JJOMEHHOTO
HPOHM3BOJCTBA.

3. OmpenenuTh CTENEeHb HCHONb30BaHII MOHOOKCHA yIIIeposia B JOMEHHOM IeUH, €CIIM COCTaB KOJIOIIHUKOBOTO rasa, %: CO2 —
22; CO —25; H2 -7, H20 - 10.

CocraBuir:




3aB. kadenpoit MTuO
« _» 20 T

DopMoii MPOMEKYTOYHON aTTECTALNH B 4 ceMeCTpe Mo AUCIUILIHHE SIBIsIeTCS Au(epeHIINPOBAHHBIH 3a4eT.
Huxe npencrasnen obpaser OuieTa, IpOBOIMMOro B yCTHOH (opme.

denepaabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BEICIIETO 00pa30BaHH
HAIIMOHAJIbHBIN UCCJIEJOBATEJIbCKUI TEXHOJIOTMYECKU YHUBEPCUTET «MHCuC»
HoBotpowutikuit hunmman

Kadenpa Metamrypriudeckux TeXHOIOTHI U 000pYZOBaHHSA

BUJIET K muddepennuposanaomy 3AUETY Ne 0

Jucunmumza: «MeTamuryprudeckue TeXHOIorun», Yacts 2

Hamnpasnenue nmoaroroBku 6axanaBpos: 22.03.02 «MeTtanmyprish»

IIpodmnns moxroroBkn: «MeTamTyprus YepHBIX METAIIOBY»

®Dopma 00ydeHHs: OUHas

®dopma NpoBeJeHHUS IK3aMeHa: YCTHas

1. Kimaccudukarnus cranei mo croco0y npou3BOACTBA, 0 HA3HAYSHHUIO, 110 KAYECTBY CTAIH, [0 XUMHUYECKOMY COCTaBY H IO
CTETICHU PACKUCICHHOCTH.

2. [lepeuncnute BUIHI MAITHH HEMPEPHIBHOTO JINThsI 3ar0TOBOK. JaliTe XapakTepUCTHKY YCTAHOBKAM HEMPEPHIBHOM pa3IuBKU
CTaJIl BEPTUKAIHHOTO THIIA (OTIMYUTEIbHBIE 0COOEHHOCTH, MPEUMYIIECTBA M HEJOCTATKH ).

3. OmpenenuTs IPOJOIKUTEIFHOCTD 3aTBEPAEBAHNUS §-T CIIMTKA CTaIH MapKH 15, MMEIOIIero cleayronme pa3Mepsl: BeicoTa h =
2100 mM; mMpuHa BepxHel qacti b = 650 MM, HkHEH bH = 720 MM; ToNIIMHA BepXHEH yacTH aB = 470 MM, HIKHEH aH = 530
MM.

CocTaBuir:

3aB. kapeapoit MTuO
«_» 20 T

JIMCTaHIIMOHHO 3TaIbl IPOMEKYTOUHOH aTTecTaruu nposoasrces B LMS Moodle. Tect comepsxut 38 3amaHuid.
Ob6pa3zer 3agannii A7 9K3aMeHa, MPOBOAUMOTO TucTaHnoHHO B LMS Moodle:

1)/loMeHHBIH MpOoLIecC XapaKTePU3yeTCsl CICAYIOMINMH OCOOCHHOCTSIMH, CYIIECTBEHHO OTIIMYAIONIMMH €0 OT JPYTHX
METaJITYPTUIeCKHX IPOIECCOB!

1.B TOMEHHO# MeYH MPOTEKAIOT MIPOLECCHl OKUCIUTENBHOTO XapaKkTepa;

2.B IOMCHHOM I1€YH OCYIIECTBIIACTCS BCTPEUHBII IPOTUBOTOK;

3.B TOMCHHOH TT€YH MPOUCXOANT MTEPEKPECTHHIN MPOTHBOTOK HATPEBACMBIX MAaTEPHAIOB U TOPSYNX Ia30B.

2) Vkazatb cmoco0 oOoramieHusi, KOTOPBIA oOcyllecTBIsieTcsl B OyTapax, CKpyOOepax, KOPBITHBIX MOMKax
1.mpoMBbIBKa;

2.rpaBUTAIIIOHHOE 00OTAIICHNE;

3.¢dnoTanus.

3)B uem 3aKiIrodaeTcs CynIHOCTH MpoIecca IMOMyIeHHs IyTryHa B TOMECHHBIX ITedax?

1.B BOCCTaHOBJICHUH OKHCJIOB KEJIC3a, BXOAAMINX B COCTAaB PYJbl, OKUCBIO YIIIEPpOAa, BOOZOPOJIAOM U TBEPABIM YIJIIEPOAOM,
BBLACIIAIOIIMMMUCH TIPU CTOPAaHUU TOIUIMBA B €YU,

2.B IIOJTy4YEHHH KHIKOTO YyT'yHa U3 PYIbl B pe3yJIbTaTe MPOTECKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLIHIi;

3.B mepepaboTKe JKeJIe3HBIX Py B UyTYH.

4)1oMeHHBIM IPOIIECCOM Ha3BIBAOT:

1 .BBITUIABKY YyTyHA H3 XKEJIEe30COAep KaIlX MaTePHAJIOB B CIIENHUABHBIX IAXTHBIX I1e-4ax (IOMHaXx);
2.BBITUIABKY CTAJIM U3 YyTyHa B CIIENMANIBHBIX MIAXTHBIX Medax (JOMHaX);

3.BBITUIABKY CIIJIABOB U3 METANIONOMA (CKparna) U 5KeJE3HOM Py bl B CHELUAIbHBIX IIAXTHBIX N€4aX (IOMHAX).

5)CyTb nepenena 4yryHa B CTallb COCTOHT:

1.B CHH)KEHUH COZICp)KaHUs YIIIEpOa U IIPUMECEH ITyTeM PacKUCIEHHs U JIETHPOBaHUS;

2.B CHIDKCHHH COJICPKaHMS YIIIepoa U MpuMeceil myTeM MX N30MpaTeIbHOTO OKHCIICHHST;

3.B yBEIMUYCHUH COAEPKAHUS YIIIEPOa ¥ YMEHBIICHUH COAEPKAHUS IPUMECEH IMyTeM UX N30MpaTeTbHOTO OKHUCIICHUS H
JIETUPOBAHUS.

6)/loMeHHBII poecc XapaKTepU3yeTCsl CIESAYIOMUME OCOOEHHOCTSMHY, CYIIECTBEHHO OTIIMYAIONIIMH €r0 OT IPYTHX
METaJTyprU4ecKHX MpOLECCOB!

1.B TOMEHHOH Me4YM NPOTEKAOT NIPOLECCHl OKUCIUTENBHOTO XapaKTepa,

2.B JOMEHHOM II€YH OCYIIECTBIIIETCS BCTPEUHbIM IPOTUBOTOK;

3.B IOMEHHOMH Ne4U MIPOUCXOAUT NMEPEKPECTHBIN MPOTUBOTOK HATPEBAEMBIX MAaTEPHAIOB U TOPSYUX Ta30B.




7) Anst cy>kAeHUs 0 X0/e TIeUd Hy)KHa HH(GOpMaIns:

1.0 Macce momauu;

2.0 KONMMYECTBE, JTABICHUH U BIKHOCTH TYThS;

3.0 AaBJICHHU, TEMIICPATyPBl H COCTABE KOJOIIHMKOBOI'O Ta3a.

8) IIpouecc ymeHbIIeHHs pa3Mepa KyCKOB TBEPJOro MaTepHala ero pa3pymeHreM Moj JeHCTBHEM BHEITHUX CHJI 10 KPYTTHOCTH
615 MM u OoJiee Ha3bIBACTCS:

1.npoGienmue;

2.A3MEIIbUCHHUE;

3.0KyCKOBaHHUE.

9) K mporieccaM ToAroTOBKH KEJE3HBIX PyJT OTHOCUTCS
1.npoGnenue, U3MeNbYeHUE U KIaCCUPUKAIINS,
2.unpTpanus;

3.dnoTanus.

O6pa3zen 3aganuii A 1udGepeHIPOBAaHHOIO 3a4eTa, MPOBOAUMOro TucTaHoHHO B LMS Canvas

1) Hanbosee gacTo /1 IpOAYBKH CTATH HHEPTHBIM Ta30M HCIIOIB3YIOT
1.apron

2.renuif

3.KCEHOH

2)OaHOM 13 TIIaBHBIX MPUYMH 00pa30BaHus (PJIIOKEHOB B CTAJIH SBISETCS
1 .HEeMeTaIIMIEeCKHE BKITIOUCHUS

2.BOA0OpOL,

3.KHCI0pOa

3) K crioco6am BHETIeYHO# 00pabOTKH CTal OTHOCSTCS

1.BakyymMupoBaHue, 00paboTka CHHTETHYECKUM [IUIAKOM, [IPOAYBKa HHEPTHBIM ra3oM
2.BaKyyMHUpOBaHHE, 00pabOTKa CHHTETUYECKUM IIUIAKOM, HaBeIeHHE IIJIaKa B MeYn
3.11potyBKa HHEPTHBIM I'a30M, BBEACHHE B I1€4b MOAN(PHUKATOPOB U JIETHPYIOIIUX SJIEMEHTOB

4) ITpu padhmHIPOBAaHNH METaJUIa CHHTETUYECKUM IIIJTAKOM C HEJbIO YAaJIeHUS Cepbl OCHOBHBIM KOMIIOHEHTOM IIIJIaKa SIBISIETCS
1 .MIaBUKOBBIM IIIITAT

2.M3BECTh

3.Kene3Has pyaa

5) Huskast a3 pekTHBHOCTh BaKyyMHPOBAHHS B BAKYYMHOH KamMepe CBSI3aHO C TEM, UTO

1.He0OXOAUMBI JOMONHUTENEHBIE MOCTOBBIE KPAaHBI JUIS YCTAHOBKH U M3BJIICUCHUS CTalIb-KOBIIEH U3 BAaKyyMHOH KaMepsl
2.Heo0X0MMa YCTaHOBKA JJOIIOJIHUTEIILHBIX BAaKYyMHBIX HACOCOB

3.B3aMMOJICHCTBHE YIIIEpO/ia C PACTBOPEHHBIM B METAJIJIE KHCIOPOJOM, HHTEHCHBHO ITPOTEKAIOIIEE B IIOBEPXHOCTHOM CIIOE,
3aTHXaeT [0 Mepe YBEIMUCHNUS TOJIIIHEI CJIOS METaJlIa U MPAKTHYECKH MOJTHOCTRIO IIPEKpaIaeTcs Ha riryouse ~ 1,4 M, T.e.
HIDKHUE CJIOM METaJlla JIeTa3aluy He T0BEPraroTcs

6) OmpenenuTs IPOJOIKUTEIBHOCTD 3aTBEPACBAHUS (B MUH.) HETIPEPHIBHOIUTOM 3arOTOBKH C Pa3MepaMH IONEPEYHOTO CEUSHUS
200x1200 mm u3 cranu mapku 40X. OTBET OKPYIIIUTH A0 1IEJIbIX 3HAYCHUH.

7)OnpenenuTs TONIIMHY CJI0S 3aTBEPAEBIIEro MeTayuia (B MM) cTaimu Mapku 40 Ha BBIXo/e U3 KpucTayum3aTopa JmuHoi 1000 MM
BepTukanbHoii MHII3, ecnu 3arotoBka ¢ pazmepamu norepeqHoro ceyenus 2901200 MM BBITATUBAETCS CO CKOPOCTHIO 1,2 M/MHH.
VYpoBeHb MeTai1a B KpucTayu3aTope (HeAonuB) NpuHATh paBHbIM 100 MM. OTBET OKPYIIIUTH /IO LIEITBIX 3HAUYCHUI.
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8)UTo crocoOCTBYET yBEINUCHUIO IPOHUKHOBEHUIO KHUCIOPOJHON CTPYH B BaHHY METAJIJIA IIPH NPOYHX YCIOBUSX?
l.yBenmuueHne qramerpa cormia GypMel

2.BBICOKAs YHUCTOTA KUCIOPOa

3.yMEeHbIIIeHHE JUaMeTpa coria Gypmbl

9) Kakoe BiusiHIE OKa3bIBAIOT HA XOJ BHIIUIABKY CTANH ITy3BIPEKH YTapHOTO ras3a, o0pasyromuecs IpH OKUCICHHH yTirepoaa?
1.cIocoOCTBYIOT yJaICHUIO PACTBOPCHHBIX Ta30B

2.CIOCOOCTBYIOT yIAJICHUIO HEMETAJUTMYECKUX BKITIOUCHUI

3.cI0coOCTBYIOT OXJIaXICHHIO BAaHHBI METalIa

10) B yem 3akitouaercsi OTpULATEIbHOE 3HAUEHUE [IUIAKOB B CTAJIEIJIABUILHOM IIPOU3BOJCTBE?




1.pa3pymaroreM nelcTBUN HA GyTEpPOBKY
2.yBeNW4EHHUH NOTEPU MOJIE3HBIX NpHUMece
3.yBENNYEHHNH TTOTEPH JKENE3A

5.4. MeToauka OLleHKH OCBOCHMS AMCHUILUIMHBI (MoayJis, npakTuku. HUP)

I1pu oreHKE pe3yNbTaTOB 3aIUTHI OTYETOB 110 JTA0OPATOPHEIM PabOTaM HCIIOIb3YeTCs OMHApHAs CHCTEMa, KOTopast
HpeyCMaTPHUBaET CICIYIOMUE Pe3yIbTaThl U KPUTEPHUH OLICHUBAHMUS:

"3auTeHo", eciM BBIIIOJIHEHBI BCE 3a1aHus 1a00paToOpHOi paboThl, CTYAEHT OTBETHII Ha BCE KOHTPOJIbHBIE BOIPOCHL.

"He 3auTeHO0", €U CTYICHT HE BBITOIHMUII MM BHIIOIHWII HENPABIIIBHO 3aJaHus 1a00paTOpPHOI paOoTHI, CTYJIEHT OTBETIII HA
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAaMH FIJIH HE OTBETIII HA KOHTPOJIEHBIE BOIIPOCHL.

B cucreme olLieHKHM 3HaHUM, yMEHUH ¥ HABBIKOB I10 PE3yJIbTaTaM NPOBEJCHHS KOHTPOJIBHBIX pabOT B MUCEMEHHON (opme
UCIIONB3YIOTCS CIENYIOIINE KPUTEPHH:

OrmeHka "OTIMYHO" CTAaBHUTCS 3a IOJHOE OBNAACHHE COepKaHIeM yueOHOro MaTepuana, BiIaICHIE IOHATHITHEIM alapaToM,
yMEHHeE pellaTh MPaKTU4ecKHe 3a/1a4u, JOTHIHOE H3II0KEHHE OTBETA.

OueHka "X0opoIo" CTaBUTCS, €CIU CTYACHT MOJHO OCBOMI y4eOHBII MaTepHall, BaJieeT MOHATHHHBIM allapaToM, OCO3HAHHO
TMPUMEHSET 3HAHUS IS PeIIeHNs IPaKTHIECKUX 3a]1a4, TPaMOTHO M3JIaraeT OTBET, HO COJepiKaHKe U (popMa OTBETA HMEIOT
HEKOTOPBIC HETOUHOCTH.

OueHka "yZOBIETBOPUTEIBHO" CTABUTCS, €CIIN CTYJICHT OOHApY)KUBACT 3HAHHUE U TOHUMaHHE OCHOBHBIX MOJIOXKEHHH yueOHOTo
Martepuaia, HO H3JaraeT ero HEeMoJIHO, HeTIOCIeA0BaTENIFHO, HOITyCKAaeT HETOYHOCTH B ONpe/IeNICHNe MOHATHIA, B TPUMEHEHUN
3HAHWUH JUIA PEIICHHS MPAKTUUECKHX 3a/1a4.

OreHka "HeyIOBIETBOPUTENBHO" CTABUTCS, €CIIU CTYIEHT UMEET pa3pO3HEHHbIE, 0ECCUCTEMHbBIC 3HAHUS, HE YMEET BBIJIENSATh
TIIaBHOE M BTOPOCTEIICHHOE, JOITyCKAaeT OINOKHU B OIPEEIeHNE MOHATHH, HCKaKaeT UX CMBICI, OECIIOPSIOYHO U HEYBEPEHHO
M3/IaraeT MaTeprai, He MOXKET IPUMEHSTh 3HAHUS IS PEIICHNS IPaKTHIECKUX 3aJ[ad; 3a TI0JTHOe He3HAHWUE M HeTTOHNMaHHe
y4eOHOro Marepuana.

Jns momydeHns 3a4eTa 1o UCIMIUINHE HeOOXOANMO BEITTOJTHEHHE CIICTYIONINX YCIOBHIA:

1. BrImonHeHUe U 3aIuTa BCeX MPeyCMOTPEHHBIX 110 AUCIUILUINHE JIAOOPaTOPHBIX paboT;

2. BeinonHeHue Bcex NpeAyCMOTPEHHBIX 110 JUCHUIUIMHE TEKYIX KOHTPOJIBHBIX padOT Ha OLIEHKY HE HUXKeE "yI0BIETBOPUTENHHO"
3. Cnava 3a4era 1o OmiieTaM MM B pe3yJIbTaTe KOMIIBIOTEPHOTO TECTUPOBAHUS

Kputepuu oneHku oTBeToB Ha A HepeHIIPOBAHHOM 3a4eTe, IPOBOJUMOM B YCTHOH (opme:

Ouenka «OTIIMYHO» CTABUTCSA, €CIIM Ha TEOPETUUECKUE BOIIPOCHI JJAHBI PA3BEPHYTHIC OTBETHI, IPHBE/ICHBI COOTBETCTBYIOLINE
CXEMBI, PUCYHKH U T.[I., IPaBUJIBHO perieHa 3ana4a. OOyJaromuiicss XOpomo OpUEHTHPYETCSl B MaTeprale, BIageeT
TEPMHHOJIOTHEH, MPUBOAUT IPUMEPEIL, 00OCHOBBIBACT, AHATU3UPYET, BHICKA3hIBACT CBOIO TOUKY 3PEHUS MO aHATU3UPYEMBIM
SIBJICHUSIM U TIpOlieccaM, HPaBUIILHO NPUMEHSET MOTyYEeHHbIC 3HAHUS P PEILICHUH NIPAKTHYECKHX 3a7a4. OTBEThI U3JIaratoTcst
cBOOOZIHO, YBEPEHHO 0€3 HCIIOIb30BaHMS JINCTA YCTHOTO OMPOCa.

Ouenka «XopoIo» CTaBUTCS, €CIN 00a TEOPETHIECKHX BOIIPOCA B LIEJIOM PACKPBITHI, HO M3JI0XKEHBI HE IOCTaTOYHO MOJIHO. 3aada
pemreHa. JInbo Ha TeopeTHUECKHE BOIMPOCHI AaHBI Pa3BEPHYThIE OTBETHI, HO JOMYIIEHB! OIIHOKH IIPU PEIICHUH 3a1a4H.

OueHka «Y TOBIETBOPUTEIBHOY CTABUTCS, €CIIM Ha TEOPETHUYECKHE BOIPOCHI aHbI O0LIME HEToNHbIe 0TBeThl. O0yuaromuiics ciabo
OPHEHTHPYETCS B MaTepHae, He MOXET pelarTh 3aaqy, He MOXET IIPUBECTH IIPUMeEp, HE MOXKET aHAIIM3UPOBATE H 00OOCHOBHIBATS.
Onenka «HeynoBeTBOPHTEIIFHO) CTABUTCS, €CIH HE PEIICHA 3a/1a4a U IIPaBUIIbHBII OTBET HE JaH HU HA OJUH BOIPOC.
OOyuatoruiicsi B MaTepuaie JUCHHUIUINHBI IPAKTHYECKH HE OPUEHTUPYETCS, T.€. HE MOXKET JaTh JlayKe OOIIMX CBEACHHH 110
BOIIPOCY.

Kputepun oneHKH KOHTPOIBHBIX paboT, OTBETOB Ha BOIPOCHI 3aU€Ta, IPOBOJUMBIX B TUCTaHIMOHHON dopme B LMS Moodle:
90 < IIpouent BepHbIX 0TBETOB < 100 - OTIMYHO

75 < IlponeHT BepHBIX OTBETOB < 90 - X0OpOI1I0

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJOBIETBOPUTEILHO

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemast aureparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue Bubnuorexa H3narenscTBO, TOL
JI1.1 | Kyapun B.A. Teopust ¥ TEXHOIOTHSA M.: "Mup", OOO
MIPOM3BOACTBA CTANIU: Y 4eOHUK "UznarensctBo ACT", 2003
JUTS By30B
JI1.2 | B.I'. BockoOoiiHukoB, |OO0mas MeTamutyprus: Y4eOHUK M.: UKII «AxageMKHUTaY,
B.A. Kyapun, A M. g BY3os 2005
SkyuieB

6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa

ABTOpBI, COCTaBUTENN 3arnasue Bubnuorexa W3narenscTBO, TOL




ABTOpEI, COCTaBUTENN 3armaBue

Bbubauoreka

W3naTenbcTBO, rof,

JI2.1 [E.®.Berman, b.H. Mertannyprus 4yryHa: M.: AkanemkHaura, 2004
KepeoOuH. YueOHuk
A.H.TToxBucHeB u 1p.;
ITox pexn. 1O.C.
IOchun
6.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubnmoreka W3natenscTBo, o
JI3.1 |bparkosckuii E.B., Anamn3 3¢¢heKTHBHOCTH H® HUTY «MUCuC», 2016
ITamosanos A.H. paboThl TOMEHHOI Neun:
MeToandeckue yKa3aHusI IS
BBITIOJTHECHNST KOHTPOJIEHOH
paboThl/ TOMaIIHETO 3aAaHuUs
J13.2 |Kynununa H.I'., Meranrypruueckue Hosorpounx: HO® HUTY
[TanoBanor A.H. TexHoyoruu: JlaboparopHsIii "MUCuC", 2020
MPAKTUKYM
JI3.3 | Kynununa H.I'., Meranmnyprudeckue Hosorpounk: HO HUTY
ITanosanos A.H. TEXHOJIOTUH: MeToaudyecKkue "MUCuC", 2020
YKa3aHUs IS TPOBEICHUS
MPaKTHYCCKUX 3aHATHI
JI3.4 |Ilanosanos A.H. [IpoexTrpoBaHue CTaaIbHOTO Hosorpounk: HO HUTY
cimTka: Meroauueckue "MUCuC", 2020
YKa3aHUsI [0 BBIITOTHEHHUIO
JIOMAITHEero 3a/1aHus /
KOHTPOIBOHOM paboTHI
6.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TeJIeKOMMYHHKAIMOHHOI ceTH «AHTepHeT»
D31 |H® HUTY MUCuC www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas Hay4yHas 31eKTpOHHAS OMOIHOTEKA www.elibrary.ru
D4 |HOB HUTY "MUCuC" www.elibrary.misis.ru
6.3 IlepeyeHs NMpPOrpaMMHOro odecnevyeHust
.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.3 | Hepa3spblBHas pa3iuBKa cTalu
6.4. IlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE
Ayn. Hasnauenwne Bupg OcuHarenue
211 Yuebnas  ayautopus  mus  3aHstuid | [Ip 1 wrt. - Komnsrorep B cOope;
JICKIIMOHHOTO THIIA, MPAKTHYCCKUX 1 mwr. - Ilpoektop Acer ¢ HOTOJOYHBIM
3aHATHI kperureHueM P 5206(3D) ;
I mr. - Oxpan Lumien Eco Picture 200x200
cM;
22 mwr. - CTON CTyIeHYECKHii;
1 wr. - CTon nmpenoaBaTes;
44 mt. - CTy.
217 VYuebnas naboparopus JIab 1 wr. - MeTananyeckuii CTeH;
1 wr. - Cremwmax 1non  0o0pasmsl
900*500%2000;
I mwr. - Cremmax nong  o0pasubl
900*500%2000;

1 . - Becbl mabopaTopHbIe TEXHUYECKUES,
1 mT. - MakeT JOMEHHOIO IieXa;
1 wr. - MakeT MapTeHOBCKOIO I1eXa.




211 VYuebnas ayuTopus IS 3aHaThi | Jlex 1 wt. - Komnsrorep B cOope;

JICKLIHOHHOTO THIIA, HPAaKTHYSCKUX 1 wmr. - Ilpoekrop Acer ¢ MOTOJOYHBIM
3aHATHI kperuteHneM P 5206(3D) ;
I mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 mwir. - CTON CTyIeHYECKHiA;
1 w. - CTon mpenogaBaTes;
44 mt. - CTyI.

217a VYuebnas naboparopus JIa6 1 wr. - Meranmnuyeckuii ctena-21013400147;
2 mrt. - Crenax mof oopasust 900*500%2000;
1 . - Becs! mabopaTopHBIE TEXHUYECKHE;

1 . - MakeT JOMEHHOIO 1eXa;

1 wrt. - MakeT MapTeHOBCKOTO 1I€Xa;

4 . - CToN yYeHUYECKHIA;

9 mr. - Crym.

8. METOAUYECKHUE YKA3AHUA J1JI1 OBYYAIOIIUXCA

OcBoeHNe AUCIUILTUHEI MPEINoiIaraeT Kak MPOBEACHUE TPATUIIMOHHBIX ay TUTOPHBIX 3aHATHI, TaK U pab0Ty B SIIEKTPOHHOM
nHpopMarmonHo-odpazoBarensHol cpene HUTY «MUCuCy» (QMOC), 4yacTbio KOTOPOi HEMOCPEACTBEHHO MPEAHA3HAYCHHOM IS
OCYIIECTBIICHHST 00pa30BaTEIILHOTO MpoIiecca SIBIETCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Moodle.

PexomeHnanuu no ycrneuHoMy OCBOSHHIO Kypca B TPaAULMOHHOH (opme.

Jlns yCIIemHoro yCBOeHUs TEOPETHIECKOr0 MaTepuana HeoOX0AMMO PETYIIPHO MOCEMATh JEKLUH, TEPEUUTHIBATE JEKIIMOHHBIH
MaTtepual, 3HauNTeIbHOe BHUMaHHE YAETATh CAMOCTOSATEIHHOMY U3YUIEHHIO TUCIIATUIIHBL

YcnemHoMy 0CBOGHHIO Kypca TakKe IIOMOXKET BeJJCHHE TePMHUHOIOTHIECKOTO CIIOBAps, YTO MO3BOIHT OBICTpEE yCBAUBATh
TeopeTHYeCKUil MaTepua, FpaMOTHO CTPOUTh CBOIO PeUb NPH YCTHBIX U MHCbMEHHBIX OTBETAX.

[IporpaMma AMCIUIUIMHEI BKJIFOYAET IPAKTHIECKHUE U JIAOOPaTOPHBIEC 3aHATHS, BHIIOJHECHNE JOMAITHUX 3a/laHUMH.

JlomarniHee 3a1aHue OTIMYACTCS 3HAUUTENBHBIMH 3aTPaTaMy BPEMEHH U TpeOyeT OT CTyAEHTa 3HAHUI JISKIIHOHHOTO MaTepraia u
6omnbIIoro BHUMaHUs. B CBsI3H ¢ 9TUM, IIPU MITAHHPOBAHUH CBOCH CAMOCTOSITENBHOI PabOTHI BaM CIIEAYET YUUTHIBATH, YTO MPOIYCK
JIEKLIMOHHBIX 3aHATUI U HEBHUMATEIbHOE OTHOILIECHUE K U3YYEHHUIO MaTepHaa CyILECTBEHHO OCJIOXKHUT BBIIOIHEHUE JJOMAIIHETO
3a7aHus.

OdopmileHHOE B COOTBETCTBHH CO CTaHIApTaMH JOMAITHEe 3aaHue caeTcs Ha kadeapy MeTaurypriudeckux TeXHOIOTUil u
obopynoBaHus. JloMalllHee 3alaHUe CUMTAETCs] 3a4TEHHBIM, €CIIH OHO IPOBEPEHO MpenojaBaTeneM, BeAyIUM 3aHIATUs, U UMeeT
COOTBETCTBYIOIIYIO 3aIIUCh O NPABUIBHOM €TI0 BBIIIOTHEHHH.

JlabopatopHbIe paOOTHI CBI3aHBI CO 3HAUUTENEHBIMH 3aTPaTaMH BPEMEHH, KPOMeE TOTO, IS X MOITHOI[EHHOTO BBITIOTHEHUS
TpebyeTcst yuacTue B Heil HECKOIBKHUX CTYA€HTOB MO PyKOBOACTBOM y4eOHOTO MacTepa. B cBs3u ¢ 3TuM, IpH IIaHUPOBAHUH CBOCH
y4eOHOI paboThI BaM ClIelyeT YUUTHIBATh, YTO MPOITYCK J1a00paTOPHOTO 3aHATHS CBA3aH CO CIOKHOCTSIMU X BBITIOJTHEHHSI.
[MonroToBKa K BEIIOIHEHHUIO TJAOOPAaTOPHOIN PabOTHI 3aKII0YAETCA B COCTABICHHN TEOPETHIECKOTO BBEACHNUS K JIa0OPAaTOPHOH
pabote. [Tocne BeImOMTHEHUS Ta00paTOPHOH PabOTEI oopMiIseTcs oTueT. PaboTa cuntaeTcs MOTHOCTHIO 3a4TEHHOMH MOCIe ee
3alUTHL. 3amuTa Ja00paTopHBIX PabOT MPOBOAUTCS HA Ta0OPATOPHBIX 3aHATHUSIX.

VYyacTre B IPaKTHYECKHUX 3aHATHUIX TPEOYET OT CTYICHTOB BBICOKOH CTETIEHN CaMOCTOSTEIBHOCTH U CIIOCOOCTBYET Ooliee
TITyOOKOMY OCBOCHHIO TEOPETHUECKHX ITOJIOXKEHUH M UX MPAKTHIECKOTO NCTIONB30BaHus. [10 MHANBUTyanbHBIM HCXOIXHBIM JaHHBIM,
BBIJJABaCMbIM B HauaJle MPAKTHUECKUX 3aHATHH, HEOOXOJMMO IPOBECTH CaMOCTOSATEIbHBIE PACUETHI U CAENATh BBIBOIBI IO
THIOJTy4EHHBIM PE3yJIbTaTaM: O XapaKTepe IOIyUCHHBIX JaHHBIX U 00 X COOTBETCTBHH PEalbHBIM MPOU3BOJCTBEHHBIM BEIUYMHAM.
IMoxroroka k muddepeHnHpoBaHHOMY 3a4eTy ¥ SK3aMeHy 110 JUCIHIUIMHE 3aKII09aeTCsl B M3YUCHHH TEOPETHIECKOTO MaTepHaia
M0 KOHCIICKTaM JICKIINH, ICTOYHUKAM OCHOBHOW ¥ JOTIOTHUTEIIFHON JINTEPATYPhI, BKJIFOUAst TEMBI CAMOCTOSTEIEHOTO H3Y9CHHUS.

PexoMeHIaImy 1o OCBOCHUIO TUCHUILUINHBI B AUCTAHIMOHHON (opMe.

LMS Moodle mo3BossieT HCIOIB30BaTh CIIEIHANBHBII KOHTEHT M 3JIEMEHTHI 3JIEKTPOHHOTO 00YYEHHS M AUCTAHIIMOHHBIX
obpa3zoBarensHbIX TexHOMorui. LMS Moodle ucnonbs3yercst IpenMyIeCTBEHHO JUI aCHHXPOHHOTO B3aUMOJICHCTBHS MEXTy
y4acTHHKaMH 00pa30BaTeIbHOrO Mpolecca NOoCPeACTBOM ceTu «IHTepHET».

YrtoO6b1 3¢ PeKTHBHO UCTIONH30BaTh BO3MOKHOCTH LMS Moodle, a COOTBETCTBEHHO H YCHENIHO OCBOUTH TUCIUIUINHY, HY>KHO:

1) 3aperncTpupoBaThCs Ha Kypc. st 3TOT0 Hy»HO MEPeHTH MO CChUIKE, BRIABAEMOI COTPYTHUKAMH IeKaHATa WIN
npenogasareneM. JIOTMH 1 mapoib COBIAAAET C JIOTMHOM U IapojieM oT JuuHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hauano» 03HAKOMHTHCS C COAEPKAHUEM Kypca, BOIIPOCAMH JIsl CAMOCTOSITENIHON ITOJTOTOBKH, YCIOBHAMHA
JIOIyCKa K aTTecTalny, (opMoii MPOMEKYTOUHOH aTTecTalnH (3a9eT/3K3aMeH), KpUTSPHSIMH OLICHUBAHMS U JP.;

3)B pyOpuxe «Moxyamn», 3aX0/s B COOTBETCTBYIOILIME pa3/iesibl U3y4aTh yueOHbIe MaTepuasl, pa3MeIleHHbIe IpernoaaBaTeneM. B
T.4. IONB30BAThCA IUTEPATYPOH, pEKOMEHA0BaHHOM NpenoaaBaTeneM, Nepexoas Mo CChUIKaM;

4)B pyOpuke «bubmmoTexay BO3MOKHO OXOUPATH [UIS BBITOJIHEHHUS TUCHMEHHBIX Pa0oT (KOHTPOIBHEIE, TOMAITHIAE PaOOTHI,
KypCOBBIE PabOThI/IPOEKTHI) TUTEpaTypy, pasmemmeHayo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHus» Hy>KHO 03HAKOMHTBCS C COAEPKaHUEM 3aJlaHHs K MUCbMEHHOH paboTe, cpoKaMH cjauu, KpUTEPUSIMU
OLICHKH. B ycTaHOBNIEHHBIE CPOKHU BBHINOIHUTH PA00TY(BI), HOATPY3UTH 3/1€Ch JKE AT IPOBEPKU. Y JOOHO Ha3bIBaTh (aiin padboTs
crenyomuM oopa3oM (HazBaHHe mpeamera (cokpaineHHo), rpynma, DO, nara aktyanuzanuu (Ipy IIOBTOPHOM pa3MEIICHUH)).
Hanpumep, Metamnypruueckue texnonoru_HMano .M. BMT-19 19.03.2020. Eciu paboTa cogep>XuT pucyHKH, GOpMyJIbl, TO
C LIETIBbI0 cOXpaHeHHUs (POPMAaTHPOBAHMS €¢ Hy KHO MOArpykarh B pdf ¢opmare.

Pabora, moxarpyxaemas Ui IPOBEPKH, TOJDKHA:

- coZeprkaTh BCE CTPYKTYPHBIEC JJIEMEHTHI: THTYJIBHBIN JIICT, BBEICHHE, OCHOBHYIO 9acCTb, 3aKIIFOUCHHUE, CIIUCOK HCTOUYHHUKOB,




HPUIIOKEHUS (TIPU HEOOXOAUMOCTN);

- OBbITH O(OpPMIIEHA B COOTBETCTBUH C TPEOOBAHUAMHU.

IIpenonaBatens B TEUEHNE YCTAHOBIEHHOTO CpoKa (He OoJiee IecsTH JHel) mpoBepsAeT paboTy 1 pa3MelacT B KOMMEHTapHUIX K
3aJJaHUIO PEICH3UI0. B Hell OH yKa3bIBaeT KaK MOJOXKHUTEIbHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipy HaITMYUH B peieH3UH
3aMeYaHuil 1 peKOMEHAALNH, Hy)KHO BHECTH IONIPABKH B PabOTY, MOATPY3UTH €€ 3aHOBO ISl IOBTOPHOU IpoBepku. [Tpu aTom
Ba)KHO CIICJIUTH 3a CPOKAMH, B TEUCHUE KOTOPBIX JODKHO OBITh BBIOJIHEHO 3a/anue. [Ipy HapymeHnn cpoKoB, yKa3aHHBIX
TperoiaBaTesieM BO3MOXHOCTh MTOATPY3UTH PabOTy OCTaeTCs, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHHH cpokoB. [To
OKOHYaHUH CEMECTpPa MOATPY3UTh pabOTy HE TOIYIHUTCS;

6)B pyOpuke «TecTb» MPOHTH TECTOBBIE 3a/JaHNs, OCBOMB COOTBETCTBYIOIIMI MaTepHal, pa3MelLIeHHbIH B pyOopuke «Momynn»;
7)B pyOpuKke «OIEHKIN» OTCIICKHUBATH CBOIO yCIIEBAEMOCTE;

8)B pyOpuxe «OOBABICHHUS» YUTATh OOBABICHNUS, Pa3MeIaeMBbIe IPEMOAaBaTeNIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyoOpuke «OOCyx)aeHUs cO3AaBaTh 0OCYKICHUS M y4aCTBOBAaTh B HUX (00CYKIat0TCs 00IIMe MOMEHTHI, BBI3BIBAIOLIHE
BOIPOCHI y OONBIINHCTBA Ipymibl). JlaHHAs pyOpHKa Takke MOXKET OBITh HCHOJIb30BaHa I B3aUMHOH NPOBEPKH;

10)IposBIATE PEryNIApHYIO aKTHBHOCTH Ha Kypce.

[IpeuMymIeCTBEHHO I CHHXPOHHOTO B3aMMOIEHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO Mpoliecca MOCPEACTBOM CETH
«WHrepuer» ucnonsdyerca Microsoft Teams (MS Teams). UToObI MOJIHOLIEHHO HCTIOIB30BATh €I'0 BO3MOXXHOCTU HYXKHO
yCTaHOBUTH npriioxkenne MS Teams Ha niepcoOHANBHBIA KOMITBIOTEp U TenedoH. CTapoctaM HY>KHO co3fath rpynmy B MS Teams.
VY4acrue B rpynime no3BoJisieT:

- CIIyLIaTh JIEKIUY;

- paboTaTh Ha NPAKTHYECKHUX 3aHATHSIX;

- OBITH Ha CBSI3M C IIPEIO/IaBaTeNIeM, 33/1aBast €My BOIIPOCHI HIIH OTBEYas Ha €r0 BOIPOCH! B 00IIEM YaTe TPpYIIIE B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISITH COBMECTHYIO pabOTy HaJl JOKyMeHTaMu (BKJiajka «Daitibr).

ITpu mpoBeneHNN 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyKHO Bceraa padoTaTh ¢ BKIIOYEHHOH KaMepoi.
HckmoueHne — eciti MpenoAaBaTeNb MONPOCHT OTKIIOYUTH KaMephl H MEUKPOGOHEI B CBSI3H ¢ Oonbmmmu omexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKITIOYUTENBHO AETIOBBIE (OTO.

ITpu nmpoBeeHNH EKIIMOHHO-IPAKTUYECKHUX 3aHATHH BEIETCS 3aMUCh. DTO Aa€T BO3MOXHOCTh IPOCMOTpPA 3aHATHUS B ClTydae
HEBO3MOJKHOCTH ITPHUCYTCTBHUS HA HEM HJIH IIPH HEOOXOIMMOCTH BHOBB OOPaTHUTCA K MaTepHAILy U 3aHOBO €T0 IIPOCMOTPETb.




