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1. HEJIX OCBOEHUA

1.1 | [ToaroToBUTH BHIMTYCKHUKOB K ITPOU3BOICTBEHHO-TEXHOJIIOTHYECKOMN IEATEIbHOCTH, CBA3aHHOM C SKCILTyaTanuei
arperaroB I10 Pa3JIUBKE CTaNH.

1.2 | U3yunTh TeOpeTHYECKHE OCHOBBI KPHCTAJUIN3AIMU CTalU U (JOPMHUPOBAHUS CIIUTKA B U3JIOKHULIE U TIPH HEIIPEPHIBHOI
pasnuBKe, 0OecleunBalOMINe MONyUYeHHUE KaueCTBEHHBIX 3aTr0TOBOK C MUHMMAIIbHBIMU dHEPro3aTpaTaMu U
BO3/ICHCTBHUSAMU Ha OKPYKAIOILYIO CPELy.

1.3 | OcBouTh (hPU3UKO-XUMUYECKHE, TSPMOTUHAMIYECKUE, TCIUIOBBIC, YCAI0YHbIC, TUKBAI[HOHHBIC, MEXaHIHYECKUE U JIP.
TIPOLIECCHI, ONpeeNomye (GOpMUPOBAHHUE CTAFHOTO CIINTA M HEMPEPHIBHOIUTOH 3aTOTOBKH.

1.4 I/IBqu/ITL OCHOBHBIC BU/JIbI 060py)1013aH1/m IJIs pa3JIMBKU CTaJIH.

1.5 | Hay4uTs BBIOMPATh OCHOBHBIE BHJIBI PA3IMBOYHOIO 000Dy IOBaHUS (THIIBI CTANb- U IPOMKOBIIEH, BUABI H3IIOKHUI] U
MHII3).

1.6 | ChopmupoBaTh cHOCOOHOCTH BHIACHUS MPOOJIEM M TCHICHIMI Pa3BUTH COBPEMEHHOTO CTANCIIABUIFHOTO IPOU3BOACTBA
U OTIpe/IeTIeHIs OCHOBHBIX TEXHHYIECKHUX ITOKa3aTeliel paboThl METaJUTyprHUeCKUX arperaToB, HCIIOTb3YEMBIX IS
Pa3IIUBKH CTAJIH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITIPOI'PAMMBI

Bnok OII: B1.B.JIB.06

21 TpedoBanus k l'lpe[lBa]Pl/lTe.]'I])HOﬁ NMOATr0TOBKe 00y4aloLerocs:

2.1.1 [KypcoBas Hay4HO-HCCcIeq0BaTeNbCKas pabora (dactp 1)

2.1.2  [KypcoBas Hay4HO-HCCTeq0BaTeNbCKas paboTta (dyactp 2)

2.1.3 OCHOBBI CTaJICIUIaBUIILHOTO IIPOU3BOJICTBA

2.1.4 | CoBpeMeHHBIE METOBI NIOyYEHHUS] BBICOKOKAUECTBEHHBIX CTAJIEH U CIIIIAaBOB

2.1.5 | CrmenuanbHble CTaIN

2.1.6 | Teopus u TEXHOJIOTHUS TIEPEILIaBHBIX POIIECCOB

2.1.7 | Teopus u TEXHOJOTHUS POU3BOJICTBA CTAIU

2.1.8 | DnexTpoMeTaTyprus CTaIu U (eppOoCIIIIaBOB

2.1.9 | Meramtypru4eckue TeXHOJIOTUU

2.1.10 | Metozpl 00pabOTKH SKCHIEPUMEHTATBHBIX JAHHBIX

2.1.11 |Teopus u TEXHOJOTUS OKYCKOBAHUS CHIPbS M JOMEHHOTO IIPOM3BOJICTBA

2.1.12 | DkcTpakius YepHbIX METAILIOB U3 MPUPOIHOTO CHIPhS

2.1.13 | Bbe3omacHOCTE KU3HEAEATEILHOCTH

2.2 JucuuminHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHOW THCHUNIIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeaIecTBYOIee:

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

IIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrHYecKHe NPOLECCh 110 MOJIY4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKU H
onpeieaATh Mephl M0 o0ecnevyeHH 0 HX 0e30MACHOCTH

3HaThb:

ITK-1-31 YcrpoiicTBO, MpUHINN JEHCTBHS W IPaBHIIa SKCILUTyaTalllnl TEXHOJIOTHIECKOT0 000pyIOBaHMS JUTS IIPOM3BOICTBA
CJIUTKOB U HEIIPEPBIBHOJIUTBIX 3arOTOBOK

IIK-2: Cniocoben pa3padaTbiBaTh TEXHOJIOIrHYeCKHe MPOLECCHI NMOTy4eHHs YePHbIX MEeTAJJIOB, OCYIIECTBJIATE KOHTPOJIb HX
BBINOJHEHHS H Pa3pabdaThIBATh PEKOMEHALMH 110 NPeAYNPEeKACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAYKIUU

3HaTh:

[1K-2-31 BrustHre TEXHOIOTHIECKIX NTapaMETPOB PA3INBKU U KOHCTPYKTHBHBIX OCOOCHHOCTEH pa3IMBOYHOrO 000PYyIOBaHUS HA
TeXHHKO-I)KOHOMHYECKHUE TOKa3aTeNd IPOU3BOJCTBA CIIUTKOB U HEIIPEPHIBHOIUTHIX 3aTOTOBOK

IMK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEJIN ITPOLECCOB MOJTYYCHUS Y€PHBIX ME€TAJLJIOB, IPOBOAUTH
aHaJau3 3q)q)eKTl/IBHOCTI/l TEXHOJOIHYECCKHUX NMPOLECCOB MPOU3BOACTBA YEPHBIX METAJIJIOB H pa3paﬁaTLIBaTb NPEAT0KECHUSA
Mo UX COBEPIICHCTBOBAHUIO

3HaTh:

ITK-5-31 TexHOMOrMYEeCKHE OCHOBBI PA3JIMBKU CTAIIU U IIPHMEHIEMOE 000pYIOBaHUEC

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIOJIb30BATh HOBbIE UG POBBIE TEXHOJIOTHH /IJIs1 OBbIIIEHUS
3(eKTHUBHOCTH NPOLECCOB MOJTYyYeHHUS YePHBIX MEeTAJVIOB

3HaTb:

ITK-6-31 Bo3moxHOCTH I(POBEIX TEXHOIIOTHH M CIIOCOOBI HX PUMEHEHUS IS aHaH3a (P (QEeKTHBHOCTH IPOIIECCOB




TMPOU3BOACTBA CIIUTKOB U HETIPEPBLIBHOJIUTBIX 3arOTOBOK

IIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrHYeCKHe NPOLECCh 110 MOJIYy4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKHU H
onpeieaATh Mephl 0 o0ecnevyeHH 0 HX 0e30MaCHOCTH

YMmerb:

[MK-1-Y1 OcymiecTBasiTh TEXHOIOTHYECKUNA TTPOIECC TPOU3BOACTBA CIIUTKOB U HEPEPHIBHOIUTHIX 3arOTOBOK C YUETOM
ocobeHHOCTeH 000pyJ0BaHUS U TPEOOBAHUH K KaUeCTBY IPOAYKIHN

IIK-2: Cnocoben pa3padaTbiBaTh TEXHOJIOIrHYeCKHeE MPOLECCHI N0Ty4eHHs YePHbIX MEeTAJJIOB, OCYIIECTBJIATh KOHTPOJIb HX
BBINOJHEHHS H Pa3paldaThIBATh PEKOMEHALMH 110 NPeAYNPEKACHHIO H YCTPAHEHHIO Ae(eKTHOCTH NPOAYKIUU

YMmerb:

TIK-2-V1 Ananu3upoBaTh U COBEPLUIEHCTBOBATh TEXHOIOIMYECKUE IPOLECCH] TPOU3BOACTBA CIUTKOB M HEIPEPHIBHOIUTHIX
3arOTOBOK C MCIOJIb30BaHHEM COBPEMEHHOTO Pa3IMBOYHOTO 000pYJOBaHUS

IMK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEJIN ITPOLECCOB MOJTYUCHUS Y€PHBIX ME€TAJLJIOB, IIPOBOAUTH
aHaJau3 3q)q)eKTl/IBHOCTI/l TEXHOJOIHYIECCKHUX NMPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB H pa3paﬁaTLIBaTb NPEATOKECHUSA
Mo UX COBEPIICHCTBOBAHUIO

YMmerb:

[TK-5-Y1 Ananu3upoBaTh TEXHOJIOTHIO PA3JIMBKH CTAIH

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIIOJIb30BATh HOBbIE UG POBbIE TEXHOJIOTHH /IJIs1 MOBbIIIEHUS
3(eKTHUBHOCTH NPOLECCOB MOJTYyYeHHUS YePHBIX METAJIOB

Ymerb:

[TK-6-Y1 AnanuzupoBaTh TEXHOJIOTHYECKHE MPOIECCHI TIPOU3BOJICTBA CIIMTKOB M HEMTPEPHIBHOJIMTHIX 3arOTOBOK CTATUCTHYECKUMU
METOIaMU

ITIK-1: Cnioco0eH ocyliecTBIATh TEXHOJIOrH4YecKHe NMPOLECCh 110 HOJIy4eHUI0 YePHBIX METALI0B, OLEHHBATh PHCKU H
onpesieATh Mephl 0 o0ecneYyeHH 0 HX 0e30MACHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera ONTHMAIBHBIX ITAPAMETPOB PA3IMBKU CTAH C YIETOM 0COOCHHOCTEH 000pyJOBaHMS U TPEOOBAHUH K
Ka4yeCTBY IPOMYKIHUH

IK-2: Cnocobden pa3pa6aTMBaTb TEXHOJOTHYE€CKHUE MPOUECCHI MOJTYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIAATL KOHTPOJIb UX
BbINIOJIHCHHUSA U pa3p363Tl)lBaTl) PEKOMEHAAINHU 1O NMPEAYNPEKICHUI0O U YCTPAHECHUIO }qu)eKTHOCTl/I NPOAYKIIUH

Baanernb:

[IK-2-B1 MeTtoaukoii ompeaeieHns ONTUMAIbHBIX KOHCTPYKTHUBHBIX [TapaMeTPOB Pa3IMBOYHOrO 000PYyIOBaHHUS JUIS IIPOM3BOACTBA
CIIUTKOB U HEMPEPBIBHOIUTHIX 3arOTOBOK

IIK-5: Cnioco0en onpenesiTb TEXHUKO-IKOHOMUYECKHUE MOKA3aTeIU NMPOLECCOB MOJIY4eHHs] YePHbIX METAJJI0B, IPOBOAUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAJIIOB M Pa3padaThIBATh MPENJI0KEHHS
1O MX COBEPIIEHCTBOBAHUIO

Baaaernb:

[TIK-5-B1 Metonamu peryinupoBaHus poliecca pa3iuBKH CTaIH

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JI30BAaTh HOBbIE HH(POBbIE TeXHOJIOTHHU VISl NOBbILIECHUSI
3()eKTHBHOCTH NPOLECCOB MOJTYyYeHHUS] YePHBIX METAJIOB

Baanernb:

ITK-6-B1 Happixkamu mprMeHeHNs TU(POBBIE TEXHOIOTHH JUTS TIOBBIMIECHHUS (P QEKTHBHOCTH MPOIIECCOB IPOM3BOICTBA CIIUTKOB M
HENPEPBIBHOIMUTHIX 3aT0TOBOK

4. CTPYKTYPA U COJAEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBHI H L. sieMble
KOMIeTeHIUi pecypcesl padoTsl

Pa3gen 1. OcHoBBI TEOpPHH
KPHCTAJLIM3aNHH.
PazniuBka cranam B
H3JI0KHHUIIBI.




1.1 CyIHOCTh ¥ MEXaHU3M 1 TIK-5-31 TIK-5- JI1.1 KM1
Mpolecca KpUCTain3alnu. V1 IIK-5-B1 213233
TepmoanHamMuyeckue [K-1-31 IIK-1-
YCJIOBUSI TOMOTE€HHOU V1IIK-1-B1
KpUCTAJUTU3ALHH. T1IK-2-31 I1K-2-
Kpurtnueckuii pazmep VY1 IIK-2-B1
3apojiplia. Y CJI0BUs TIK-6-31 I1IK-6-
(hopMupoOBaHHS CTPYKTYPBI V1I1IK-6-B1
CIIMTKA U TUHAMUKA
3arBepreBanus. /JIex/
1.2 XapaktepucTuka croco0oB 1 [TK-5-31 IIK-5- J.1 KM1
Pa3NUBKU CTAIH B V1IIK-5-Bl 013233
n3nokHUIBL. CTpoeHue I1K-1-31 IIK-1-
CTAJIBHBIX CIIUTKOB B Y11IIK-1-B1
3aBUCUMOCTH OT CTEIICHH TIK-2-31 IIK-2-
PaCKHCICHHOCTH. V1IIK-2-Bl
Xumuueckast I1K-6-31 IIK-6-
HEOHOPOIHOCTh V1 IIK-6-B1
cnuTKOB. /JIex/
1.3 TexHonorust pa3ivBKH CTAIU 1 TIK-5-31 IIK-5- J1.1 KMI1
B UBJIOKHUIIBI B 3aBUCUMOCTH V1 IIK-5-B1 213233
OT CTENEHU PACKUCIEHHOCTH ITK-1-31 TIK-1-
cranu. O6opyaOBaHUE IS V1IIK-1-B1
Pa3NMBKU B U3JI0KHULIBI U TIK-2-31 T1K-2-
€ro MmoarotoBka. /JIex/ VY1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
1.4 JledeKThl cTalbHBIX CIUTKOB 1 TIK-5-31 IIK-5- J1.1 KMI
Y METOJIbI OOPHOBI C HUMH. VY1 IIK-5-B1 213233
BnusiHuEe CTpYKTYypBI CIIUTKA TIK-1-31 IIK-1-
Ha Ka4yecTBO 'OTOBOU V1I1IK-1-B1
npoaykiu. /JIex/ ITK-2-31 TIK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-B1
1.5 Ornpenenenue 4 TIK-5-31 TIK-5- JIT.1J13.1 o opme KM1
MPOJIOJKATEIBHOCTH U V1 IIK-5-B1 212233 "Texuomorust
cpenHel CKopocTH TIK-1-31 TIK-1- IPOOIEMHOTO
3aTBEpJEBaHUS CIUTKA B V1IIK-1-Bl oOyuenus"
3aBUCHUMOCTH OT CTEIECHU I1K-2-31 IIK-2-
packucnenHocty crand. /I1p/ V1 IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-Bl
1.6 UzyyeHnne ycagouHbIx 2 ITK-5-31 TIK-5- JI1.1J13.2 o ¢opme KM1 P2
MPOLIECCOB ITPU V1 IIK-5-B1 210233 "I'pynmoBas
KpUCTaJJIM3alliy CTalld B TK-1-31 TIK-1- pabota"
n3aoXHUax. /J1ab/ VI1TIIK-1-B1
I1K-2-31 IIK-2-
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl
1.7 CaMonoroToBKa 1o pasJeny 27 [TK-5-31 TIK-5- JIT.1J13.1 KM1
"OCHOBBI TEOPHH V1 IIK-5-B1 212233
Kpuctannu3auuu. Pa3znuska TK-1-31 IIK-1-
CTayu B U30XHHUIBI". /Cp/ V1TIIK-1-B1
I1K-2-31 TK-2-
V1I1IK-2-Bl
TIK-6-31 IIK-6-
VY1 IIK-6-Bl

Pa3gen 2. HenpepbiBHast
pa3INBKa CTAJIH.




2.1 CyIIHOCTh U XapaKTepHCTHKA [K-5-31 TIK-5- J1.1 KM1
HENpPEpbIBHOW pa3INBKU V1 IIK-5-B1 JI1.2J12.1
cTanu. TenaoBsle yCIOBUS IK-1-31 IIK-1- 010233
3aTBEPACBAHUA U CTPYKTypa V1IIK-1-Bl
HEeNPEephIBHOIUTOM TIK-2-31 IIK-2-
3aroToBkH. /JIex/ V1 IIK-2-B1
TTK-6-31 TIK-6-
V1 IIK-6-B1
2.2 OcHoBHOE 000pyI0BaHHE TIK-5-31 TIK-5- J.1 KM1
MalIlH HEMPEPBIBHOTO JIUThS VY1 IIK-5-B1 JI1.2J12.1
3aroroBok (MHJI3). /Jlex/ MK-1-31 TIK-1- | 3132233
V1TIIK-1-B1
[1K-2-31 [IK-2-
V1 IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
2.3 Knaccudukanus mammx T1K-5-31 I1K-5- JI1.1 KM1
HEINPEPBIBHOTO JIUThS VY1 IIK-5-B1 JI1.2J12.1
3arOTOBOK M MX TIK-1-31 IIK-1- 212233
CPaBHUTEIbHAA V1IIK-1-Bl
xapakTepucTuka. /JIex/ ITK-2-31 TIK-2-
V1 I1IK-2-Bl
TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.4 TexHonorust HenpepbIBHON ITK-5-31 TIK-5- J.1 KM1
pAa3JIMBKU U Ka4€CTBO V1IIK-5-B1 JI1.2J12.1
HENPEPBHIBHOIUTON MK-1-31 TIK-1- | 3213233
3aroToBKU. BinsiHue V1IIK-1-B1
rapaMeTpoB Pa3IMBKH HA [TK-2-31 IIK-2-
NeeKThl HEMPEPHIBHOIUTOM V1I1IK-2-B1
3aroToBKU. /JIex/ TIK-6-31 TIK-6-
V1 IIK-6-Bl
2.5 CoBepIileHCTBOBAHUS [TK-5-31 TIK-5- J.1 KM1
TEXHUKHU U TEXHOJIOTUH V1 IIK-5-B1 JI1.2J12.1
HEIPEPBIBHON pa3IuBKU. TIK-1-31 TIK-1- 2132233
JluTeitHo-npoKaTHBIC V1 IIK-1-B1
KOMIIJIEKCHI U TEXHOJIOTHS [TK-2-31 TIK-2-
HENPEPBIBHOTO JINTHS V1IIK-2-B1
nosocsl. /Jlex/ TIK-6-31 IIK-6-
V1 IIK-6-Bl
2.6 Ornpenenenue TMHAMUKA U [TK-5-31 TIK-5- JI2.1J13.1 KM1 P1
MPOIOJKATEIIEHOCTH V1 IIK-5-B1 212233
3aTBEepAEBaHUs TK-1-31 IIK-1-
HENpPEepbIBHOJIUTON 3arOTOBKH V1 IIK-1-Bl1
B 3aBUCUMOCTH OT [TK-2-31 TIK-2-
KOHCTPYKTHBHBIX U V1IIK-2-B1
TEXHOJIOTHYECKUX TTIK-6-31 T1K-6-
napameTpoB pasnuBku. /TIp/ V1 IIK-6-B1
2.7 Br16op Buma MHJI3 u pacuer IMK-5-31 [IK-5- | JI2.1J13.1 KMI1 P1
nx gucna B uexe. /I1p/ V1IIK-5-Bl 010293
TIK-1-31 IIK-1-
V1IIK-1-Bl
TK-2-31 TIK-2-
V1 T1IK-2-Bl
I1K-6-31 IIK-6-
V1 IIK-6-B1
2.8 MonenupoBanue [TK-5-31 IIK-5- JI2.1J13.2 o opme KM1 P3
HENPEPBIBHOU Pa3IMBKU V1IIK-5-Bl 013233 "Kommbrorep
cranu. /J1a6/ IK-1-31 TIK-1- HBII
V1IIK-1-Bl umutarop"
TK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 IIK-6-

V1IIK-6-Bl




2.9

N3zyuenne nedexron
HEMPEPLIBHOIUTOM
3aroToBk# /J1a6/

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

J12.1J13.2
0132 53

o opme KM1 P4
"I'pynmoBas

pabota"

2.10

Brinonnenue kypcoBoi
pabotsl Ha Temy: "Pacuer
apaMeTpOB HEMPEPHIBHOM
pasnuBku cranu'. /Cp/

36

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

JI2.1J13.3
01352 53

KM1 P1

2.11

IMoaroroBKa K 3K3aMeHy 110
mucuuruiaae /Cp/

24

TIK-5-31 TIK-5- | JI1.1J12.1JI3.
V1IIK-5-B1 1
IIK-1-31 IIK-1- | 31922033
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

KM1

2.12

DK3aMeH 110
IHUCIUIUIAHE /DK3amMeH/

I1K-5-31 TIK-5-
V1 IIK-5-B1
[K-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

KM1

Pa3nen 3. IloaroroBka K
KOHTpOJ’[])l-[])lM
MepOnpUsSITHUM U
BBINOJIHSIEMBIM padoTam

3.1

O0BeM yacoB
CaMOCTOSTENILHOI paboThI Ha
noarotoBxy k KM u BP /Cp/

54

I1K-5-31 TIK-5-
V1 IIK-5-B1
[K-1-31 IIK-1-
V1IIK-1-Bl
IK-2-31 TIK-2-
V1IIK-2-Bl
[IK-6-31 IIK-6-
V1 IIK-6-B1

J1.1
JI1.2J12.1J13.
1J13.2J13.3
0132353

KM1 P1,P2,P

3,P4

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI AJs
CaMOCTOSITeJIbHOI MOATOTOBKH

Kon
KM

KonrponsHoe
MEpOIPUITUE

IIpoBepsiemblie
WH/IUKATOPBI
KOMITETCHITUIH

Bormpocs! 11t noaroroBku

KM1

DK3aMeH

B1

TIK-2-31;1TK-2-

V1;ITK-2-B1;TTK-1-
31:I1K-1-V 1;[IK-1-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[TK-6-

Teoperuueckre BOIIPOCH IK3aMEHAI[HOHHBIX OHUIETOB:

L. Ipoueccsl, mporcxoasIe BO BpeMs BBITYCKa CTalH U3
CTaJICTUTAaBHJIBHOTO arperara, BBIICP)KKH €€ B KOBIIE U Pa3IHBKH

2. Crioco0s1 pasnuBky cranu. [IpenmyInecTBa U HEAOCTATKH
Pa3IUBKU CTANU B U3JIOXKHHUIIBI CBEPXY Mepe]] CUPOHHON pa3IuBKOil

3. Cnoco0bl paznuBku crany. [IpenmyinecTBa u HEOCTATKH
Pa3IUBKH CTAIH B M3JIOKHUIH CH(OHHBIM CTIOCOOOM TIepe] Pa3iIMBKOH
CBEpXY

4. W3znoxure cymHoCTh mpolecca Kpuctamiuzanuy. OnumuTe
nporecc 00pa3oBaHM 3apobIa U pocTa Kpuctamia. CymHOCTh
TOMOTEHHOTO U T€TePOreHHOT0 MEXAHI3MOB 3apOKICHHS KPHUCTAIIA

5. [lepeuncnuTte U onuIINTe 0COOEHHOCTH POCTa KPUCTAIJIOB U
BIIMSTHHE YCIIOBUM OXJaXIEHUS HA CTPYKTypy MeTaia. Packpolite
MOHATHE MHTEpBaJIa KPHCTAJUIN3AIMN W CKOPOCTH 3aTBEPICBAHHS




CIIUTKA
6. Jaiite o0l1yI0 XapaKTEpPUCTHKY 000OpYIOBaHUIO IS
Pa3IUBKY CTAIN B W3JIOKHUIBI. VI3TOKHHITEL: BUIBI, HA3HAUCHHE,
pa3Mepsl. Brustane Bemranael H/D M3M0KHUIBI HA KAYECTBO CIIUTKA U
CKOPOCTb Pa3/IUBKH.

7. [aiite o0IIyI0 XapaKTepUCTHKY 000pYIOBaHUIO IS
Pa3IUBKH CTAIH B M3IOKHUIEI. OOBSICHUTE OCOOCHHOCTH KOHCTPYKIIIH
W3JI0KHULL 1711 pa3JIMBKU CIIOKOMHOM, KUIIALIEH U MOy CITOKOMHOM
CTalleH.

8. [epeuncnnTe cTaguy MOATOTOBKH 00OPYIOBAHUS K
pas3iIuBKe U U3NOXKHUTE UX copepxanue. Chopmynupyiite TpeOoBaHHS K
TeMIepaType pa3IBaeMOro MeTajla U CKOPOCTH Pa3IUBKH €ro B
U3JI0KHHUIBI, 8 TAKXKE MX BIMSHHE HAa KAUYECTBO CIMTKA.

9. JaiiTe xmaccupuKanmio u rmepedncianTe nedexTs cTaTbHBIX
ciuTKoB. OceBast PhIXJIOCTH CIIUTKOB CHOKOHHOM CTaIH: TIPUYMHBI
o0pazoBaHus u criocoObl 60pbObI. I11eHbI: TPUYNHBI 00pa30BaHUs U
CTI0cO0BI OOPBOBI

10. JaiiTe xraccupuKanuio U mepeduciauTe aedeKTs! CTaTbHBIX
CJIUTKOB. 3aBOPOT KOPKH: MPUUUHBI 00pa30oBaHUsl U CIOCOOBI GOPHOBI.
[TpoonbHbBIE XOJIOAHBIE HAPYKHBIE TPELMHBI: IPHIUHBI 00pa30BaHUs
1 c11oco0BI 60pHOBI

11. JaiiTe KnaccupUKanuio U mnepeducaure JedexTs! CTalbHBIX
ciutkoB. [lonepeynsie ropsiure TPEIMHbL: IPHYUHBI 00pa30BaHMs U
croco0s1 00pBOEI. [TogKOpKOBEIE IMTy3BIPH: TPUIUHEI 00pa30BaAHUS

12. Jaiite xnaccupuKanuio U mepeducianTe 1edeKTs! CTaTbHBIX
cnuTkoB. [IpogonsHbIe HapyKHBIE TOPSYUE TPEIUH: TTPHUHHBI
00pazoBaHus U criocoObl 60pbObI. PococTh CIMTKOB CHIOKOMHOI 1
KUIISIIEH cTalli: MPUIUHBI 00pa30BaHUsA

13. CBsI3p MEXIY CKOPOCTBIO 00pa30BaHUS 3apOAbIIICH,
JIMHEHHOHI CKOPOCTBIO KPUCTAIIM3ALMN U BEJIMYUHON
nepeoxyiakae Hus. Kak BIUseT COOTHOIIEHHE MEXITYy CKOPOCTEHIO
00pa30BaHUS 3apPOABIIIEH 1 TMHEHHONH CKOPOCTHIO KPUCTALTH3ALUH Ha
CTPYKTYypy MeTasia

14. CTpyKTypHBIEC 30HBI CJIUTKA CIIOKOWHOW CTaly U UX
(hopmupoBaHUe IPU KPUCTAIUTH3ANKHI. BennmaiHa rooBHON 00pe3u B
CJIUTKAaX CIIOKOMHOM CTalu.

15. CTpyKTypHBIE 30HBI MEXaHHYECKU 3aKYNOPEHHOTO CIUTKa
KUIISIIEeH cTad 1 uX GOpMHpOBaHHE P KPUCTAIUTH3AIINH.
TexHOTOTHs MEXaHNYECKOTO 3aKyIOPUBAHUS M BEJTMIHHA TOJIOBHOM
obpe3u.

16. CTpyKTypHBIE 30HBI XUMHYECKH 3aKyIIOPEHHOTO CIUTKA
KUIISIIEH cTad 1 uX GOpMHpOBaHHE TP KPUCTAIUTH3AIINH.
TexHOTOTUs XMMUUECKOT0 3aKyHNOPUBAHUS U BEIMYMHA TOJIOBHOH
obpe3n.

17. W3znoxure npuauHy 00pa30BaHUs yCaZouHOH PaKOBHHBI B
CJIUTKE CIIOKOMHOH CTalU U MEPEUUCIIUTE MEPONPUSITHUS,
CIOCOOCTBYIOIIHE €€ BEIBOAY B BEPXHIOIO YaCTh CIUTKA.

18. IloBeneHue MomyCrnoKoiHON CTanM MpH €€ KPUCTAIIH3aIHH.
CTpoeHue CIUTKOB MOJIyCIIOKOMHOM CTalu IpyU pa3 JIMYHOM CTENEHH e
packucneHHocTH. ONTUMalbHas CTENeHb PACKUCICHHOCTH
MOJyCIOKOWHOI! CTany U ee peryJIupoBaHue MO XOAy pa3IuBKU

19. ®DakTOpbI, BIMSIONIME HA TOJMIIUHY HAPYXKHOM KOpKH 03
My3bIpel B CIMTKAX KHMsmer cranu. CrocoObl HOBBIICHNS CKOPOCTH
Pa3IUBKU KUIAIIEH CTaH U UX XapaKTepHCTUKA

20. Buzpl xummuyeckoil HEOJHOPOAHOCTH CIUTKOB M KPUTEPHI
OLICHKH XUMHUYECKOH HEOTHOPOTHOCTH. 30HANbHAS JTNKBAIIAS -
OIIpe/ieNICHNEe, TPHYHHBI 00pa30BaHUs, U CIIOCOOBI CHIDKEHHUS €€
pas3BuTHsL. JIeHIpUTHAS IMKBaIMs — ONpeeNeHUe, IPUIHHBI
00pa3oBaHMs, CTETICHB JIMKBAIIMH 110 SJIEMEHTaM H OTPHUIIATEIILHOE
BJIMSHUE HA CBOICTBA CTAJH.

21. [IposiBneHne 30HaIBHON JTUKBAIMU B CIUTKE CIIOKOWHON
cranu. Cnienndudeckre BUIbI TMKBALUK IIPUMECEH B CIUTKE
CTIOKOIHOW CTaNu, MPUYHNHBI HX 00pa30BaHUS U CIIOCOOBI OOPHOBI.
O0mue 3aKOHOMEPHOCTH B PaclpeeleHH! TUKBUPYIOIIUX IPUMecel B
CJIIMTKaX CIIOKOMHOM M KUIAIIEH CTaIu

22. [puanHEl 00pa3oBaHne ycaJO4YHON PaKOBHHEI U €€ BIHSHHE
Ha BBIXOJ] TOJJHOTO IIPH PA3INBKE B M3I0KHUIEL. CIeIaIbHbIe METOBI
TEIUION30JISILUH U 000TrpeBa Bepxa CIMTKA CIIOKOHHOI cTainwy,




CIIOCOOCTBYIOIIHE BBIBOLY yCaJI0YHON PaKOBHHBI B BEPXHIOIO YacTh
CIITKA: HA3HAYCHHUE, CYLIHOCTb.

23. OnumuTe TEXHOJIOTHIO PA3JIUBKH CIIOKOHHOW CTaJIH W MEpEI
MO 3aIUTEe METaIa OT OKHCICHHS.
24, OnumuTe 0COOEHHOCTH PA3IMBKH KHUILALIEH CTald IpU

MEXaHMYECKOM M XHMHUYECKOM 3aKyrnopuBaHuu. [lepedncinre crnocoOb
YBEJIMYECHHSI CKOPOCTH PA3IMBKU U JAUTE UX XapaKTEPUCTHKY.

25. Bunpl Xxumnueckoil HEOHOPOIHOCTU CIUTKOB U KpUTEpUN
OILICHKM XUMHYECKOH HEOTHOPOTHOCTHU. JleHApUTHAS JIUKBALIHS —
oTpeieNIiCHNe, TPUIMHBI 00Pa30BaHUs, CTCIICHD JINKBAITUH IO
3JIeMEHTaM U OTPULIATEIbHOE BIUSHUE Ha CBOMCTBA CTANIHU.

26. Jaiite o011yto XapakTeprCTUKY HEMPEPHIBHON Pa3IuBKU
CTaJM U €€ CPAaBHEHHE C PA3IUBKON B U3JIOKHHUIIBL.
27. OnumuTe yciaoBus 3aTBEPAEBAHUS HENPEPHIBHOIUTOIO

CIIMTKA: YYaCTKH OXJIQXKJEHHUS, YCIOBHS TETJIO0TBOAA, TTyOHHA JTyHKH
JKUJIKOTO METaJlIa M CKOPOCTh 3aTBEPICBAHMS.

28. TexHOIOTHS U OCOOEHHOCTH OXJaXKIEHUSI METAJllIa B
KpHUCTaJTU3aTOpe, TOJIIINHA 3aTBEPIEBIIEH KOPKU Ha BBIXOJE U3
KPHCTAJUTU3aTopa, TpeOOBaHMUS K HEll, TeMIlepaTypa MoBEpXHOCTH
CJIUTKA Ha BBIXOJIC U3 KPUCTAIIM3aTOpa

29. O0pazoBaHme CTPYKTYPHBIX 30H H XUMHUYECKas
HEOJHOPOJHOCTh B HEIIPEPBIBHOM CIMTKE CIIOKOMHON CTaIl
30. TexHosOrNst 1 OCOOEHHOCTH OXJIQXKAEHUSI METa/lla B 30HE

BTOPHUYHOTO OXJIaykaeHus, [ymHa 3BO u TeMneparypa HOBEepXHOCTH
cnuTKa Ha Beixoze u3 3BO.

31. OCO0EHHOCTH CTPOEHHUSI HEMPEPHIBHOIUTOIO CIMTKA
KUIISIIIEN CTalld U CTENEHb Pa3BUTHS XUMUYECKOH HEOJTHOPOJHOCTH B
HEeM

32. INepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS
3aroToBoK. JlaiiTe XapaKTepUCTHKY yCTaHOBKaM HEMpPEepBIBHOM
Pa3IUBKH CTAIN BEPTUKAIBHOTO THIIA (OTIMYUTENBHBIE OCOOCHHOCTH,
MPEUMYIIEeCTBA  HEJOCTATKH).

33. IepeuncnuTe BUABI MAIIMH HENPEPHIBHOTO JUTHS
3aroToBoOK. JlaiiTe XapaKTEpUCTHKY yCTaHOBKaM HEMPEPBIBHOM
Pa3IUBKY CTAIN pagHalIbHOTO THIA (OTIMYHTEIBHBIE OCOOCHHOCTH,
HPEeHMYIIEeCTBA H HEJOCTATKH).

34. IepeuncnuTe BUABI MAILIMH HEMPEPHIBHOTO JUTHS
3aroToBoK. JlaiiTe XapaKTepUCTHKY YCTaHOBKaM HETPEPHIBHOM
Pa3IUBKY CTANIH KPUBOJIMHEHHOTO THIIA (OTINIUTENbHBIE OCOOEHHOCTH,
HperMYyIIecTBa H HEJOCTATKH).

35. IepeuncnuTe BUABI MALIMH HEMPEPHIBHOIO JIUTHS
3aroToBok. JlaliTe XapakTepUCTHKY YCTaHOBKaM HENPEPLIBHOM
Pa3NMBKU CTaJH C U3TUOOM CIHUTKA (OTINYUTENbHBIE OCOOEHHOCTH,
HperMYIIecTBa U HEJOCTATKH).

36. [lepeuncnure BUABI MalllMH HEMPEPHIBHOTO JIUTHS
3aroToBok. JlaliTe XapaKTepUCTHKY yCTaHOBKAaM HENPEPLIBHOM
Pa3IUBKU CTaIX TOPU30HTAIBHOTO THUMA (OTIHYUTENbHEIE
0COOCHHOCTH, TIPEHMYIIIECTBA 1 HEAOCTATKH).

37. CdopMynupyiiTe OCHOBHBIE JIOCTOMHCTBA W HEIOCTATKH
pasnuuHbX BUA0B MHJI3 1o KOHCTPYKITHH, SKCILTYaTallil U Ka4eCTBY
nosrydaemoni 3aroroBku. Ocodbennoctu npumenenuss MHJI3 paznuunbix
BHUJIOB B 3aBUCHMOCTH OT CBOICTB pa3IMBaeMOH CTaJIH.

38. Ilepedncnure OCHOBHBIE y3/bl MAalIMHBI HETIPEPHIBHOIO
JIUTHS 3aroTOBOK. ITpoMeKyTOUHBII KOBII: HA3HAYEHUE, KOHCTPYKIINS,
(yTepoBKa, TEXHOJIOTUS IPHMEHEHHUSL.

39. Ilepedncnure OCHOBHBIE y3/bl MAalIMHBI HETIPEPHIBHOIO
JIUTHS 3aTOTOBOK. MeXaHU3M KadaHHs KPUCTAIIH3aTopa: Ha3HAUCHHUE,
aMIUIMTYJa ¥ 4YacToTa KauaHus. HoBble cucTeMbl KadaHHs
KPHCTaJUTH3aTOPOB.

40. IepeuncnuTe OCHOBHBIE y3IIBI MAIIUHBI HEMIPEPHIBHOTO
JUTHS 3aroToBoK. KpucTammusarop: Ha3HaYeHHe, KOHCTPYKIUH,
Marepuall, CTOHKOCTb, JUTMHA U ()OpMa IONEPEIHOTO CEUCHUSL.
CoBpeMeHHBIE TPeOOBaHHS K KOHCTPYKIIMH KPHCTAILTA3AaTOPOB.

41. INepeuncnuTe OCHOBHBIE y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTHS 3aTOTOBOK. 30Ha BTOPHYHOIO OXJaXIEHUS: HA3HAYEHHE,
MPOTSHKEHHOCTH, KOHCTPYKITHS, CITOCOOBI ITOAAa9YH BOJBI Ha CITUTOK U
BapHAHTHI pa3MeIleHNs (POPCYHOK M MOAIAEPKHUBAIOIINX YCTPOHCTB B
3aBHCUMOCTHU OT (hOPMBI IOMIEPEUHOr0 CEUeHUs CIUTKA. BrusiHue




UHTEHCUBHOCTH BTOPUYHOTO OXJIAXKICHHS Ha Ka4eCTBO CIIUTKA

42. Temneparypa meraiia, paznuBaemoro Ha MHJI3 u
[I0CIIEN0BATENbHOCTD onepanuii no noaroroske MHJI3 k paznuBke.
OCoOEHHOCTH TEXHOJIOTUH HAaYaIbHOTO TIEPUOA PA3IUBKHU CTAH HA
MHJI3. 3aBUCUMOCTb CKOPOCTH Pa3JIMBKU OT CEUEHUS CIUTKA U
CTEMNEHU JIETUPOBAHUS CTAMH.

43. Cr1oco0bI IToaYy MeTaula B KPUCTAIUIH3ATOP, X
JIOCTOMHCTBA M HEJIOCTATKH, OCOOCHHOCTH MPUMEHEHHUS.

44, Ponp nutakooOpasyromux cMeceid mpu HEenpepbIBHOM
pasnuBKe U TpeOoBaHMS K HUM. Pacxos cMecH U onTHMansHas TONIIHHA
cMecH B kpuctamimsatope. CriocoObI CHIXKEHHS TPEHUS CIIUTKA O
CTEHKH KPHCTAJUIN3aTOpa U 3alUThl METalIa OT OXJIaXKACHHUS,
OKHUCIICHHS ¥ BO3MOXK "HOTO 00pa30BaHMs 3aBOPOTOB OKHUCIICHHON
KOpKH

45. JlaiiTe OLEHKY KauecTBY HEIPEPBIBHO JIUTHIX 3arOTOBOK IIO
OTHOILIEHHUIO K CIIUTKaM, MOIy4eHHbIM B n3okHULax. [lepeuncnure
OCHOBHBIE 1e()EeKTHI CIIUTKOB, ITOJyYaeMbIX He-IIPEPHIBHOI Pa3IMBKOM,
OOBSACHHUTE NPUYUHBI UX TOSIBICHHUS U C(HOPMYITHPYITE BO3SMOXKHEIC
MEPOMPHSATHUS [0 UX YCTPAHEHUIO.

46. Buzbl ycTaHOBOK HETIPEPHIBHOM PA3NMBKU CTall HOBOT'O
nokoseHus. CxeMa IPOM3BOCTBEHHOTO IIPOIIecca, 0COOCHHOCTH
KOHCTPYKIUH, IPEUMYIIECTBA U HEIOCTATKU

47. JlaiiTe CpaBHUTENBbHYIO XapaKTEPUCTHKY Pa3IHYHbIM
croco0aM pa3IuBKHU CTaIH: B H3JIOKHHUIIEI, Tpaaunuonasie MHII3,
JIUTEHHO-TIPOKaTHBIE KOMILIEKCHI

48. [lepeuncnuTe HampaBiIeHUs IO COBEPILEHCTBOBAHUIO
TEXHOJIOTHH M TEXHUKHU HEMPEPHIBHON Pa3IUBKH CTATIH.

49. Buap! ycTaHOBOK HENPEPBIBHON PA3JIUBKU CTAId HOBOI'O
nokoneHus. CTaguu cOBEpIICHCTBOBAHMUS JTUTEHHO-TIPOKATHBIX
KOMILIEKCOB MEPBOT0, MOIYTOPHOIO U BTOPOro MOKONEHHUH,
0COOEHHOCTH TEXHOJIIOTHYECKON CXEMBI M KOHCTPYKIIMH OCHOBHBIX
y3noB JIIIK, npenmymiecTBa u HEIOCTATKHU.

50. Bunpl ycTaHOBOK HENpepbIBHOW pa3iIMBKU CTaJd HOBOTO
MOKOJIEHHs. Y CTAaHOBKU HEMPEPBIBHON OTIMBKH MOJIOCH! BaJKOBOTO U
JICHTOYHOT'O THITOB, KOHCTPYKTHBHBIE OCOOEHHOCTH, IPEUMYIIIECTBA H
HEJOCTATKH.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

[IpoBepsiemble
Konx Ha3panune
WHIAKATOPBI Coneprxanne padoTHI
pabotsl pabotsl .
KOMITETEHIIN
P1 Brimonuenue u [TK-2-31;11K-2- TeopeTrueckre BOIPOCHI K 3alUTe KypCOBOW pabOTHI:

3aluTa KypcoBOn
paboTHI 1O TeMe
«Pacuer napameTpoB
HenpepbIBHON
PAa3IIUBKH CTAIM)

B1;I1K-1-31;I1K-2-

V1;IIK-1-Y1;IIK-1-
B1;ITIK-5-31;I1K-5-

V1;IIK-5-B1;IIK-6-
31;IIK-6-Y 1;I1K-6-

Bl

1. Iporeccr, MporcXonAIIie BO BpeMs BBIIYCKa CTAlH M3
CTaJIEIUIaBUIBHOTO arperara, BBIICPKKH €€ B KOBIIE U PA3IIHBKH.

2. Kakue TpeOGoBaHUS NPEABSBISAIOT K CTaIH MEpe]] pa3IuBKON?
3. JaiiTe o0IIyI0 XapaKTepPUCTHKY HETPEPBIBHOM pa3IUBKH
CTaJIM ¥ € CPAaBHEHHE C PA3IUBKOI B U3JIOKHHUIIBL.

4. OnumuTe TEIIOBBIE YCIOBUS 3aTBEPAEBAHUS

HerepLIBHOHPITOI;’I 3aroTOBKHU: YUACTKU OXJIAXXIACHUA, YCIIOBUA
TCILJIO0TBOAA, FHy6I/IHa JIYHKH XXUJIKOI'0 ME€Tajljla 1 CKOPOCTh
3aTBEPACBAHUA.

5. YKaKuTe OCHOBHOW BUA (BUBI) TEIJIONEPEIAYH TPU
3aTBEPJICBAHUY 3arOTOBKH B KPUCTAJLIIM3AaTOpE.
6. VYkakuTe OCHOBHOH BHZ (BHIBI) €CTECTBECHHOM

TeMJIoNepeaAady Py 3aTBEPACBaHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJTaKACHHUS.

7. ®DopMHpOBaHNE CTPYKTYPHI HENPEPHIBHOIUTON 3aTOTOBKH
CIIOKOMHOM CTalu.

8. OCO00eHHOCTH Pa3IUBKU U CTPOEHUS HETIPEPHIBHOMUTBIX
3arOTOBOK KHUIISIIIIEH U TOITYCITOKOWHOW CTaJIH.

9. INepeuncnuTe OCHOBHBIE BUIBI KIACCH(UKAINN MAITHH
HEIIPEPBIBHOTO JIUThSI 3aTOTOBOK.

10. IepeuncnuTe BUABI MALIMH HENPEPHIBHOTO JUTHS
3aroToBoK. JlafiTe XapaKTepUCTHKY YCTaHOBKaM HETPEPHIBHOM
Pa3IUBKH CTAIN BEPTUKAIBHOTO THIIA (OTINYUTENbHBIE OCOOEHHOCTH,
HNperMYIIeCTBa U HEJOCTATKH).

11. IepeuncnuTe BUABI MAalIMH HEMPEPHIBHOIO JIUTHS
3aroToBok. JlaliTe XapakTepUCTHKY YCTaHOBKAaM HENPEPLIBHOM




Pa3IUBKU CTANX pagUaIbHOIO U KPUBOIMHEHHOTO THIIA
(oTaMuMTENBHBIE 0OCOOEHHOCTH, IPEUMYIIIECTBA U HEJOCTATKH).

12. Ilepedncnure BUABI MALIMH HENPEPBIBHOTO JIUThS
3aroToBok. JlaiiTe XapakTepUCTHKY yCTaHOBKAM HENPEPLIBHOM
Pa3IUBKU CTANU C U3TUOOM CITUTKA (OTIMYUTENIbHBIE OCOOCHHOCTH,
HNpEerMYIIEeCTBa U HEJOCTATKH).

13. Ilepedncnure BUBI MAIIUMH HENPEPBIBHOTO JMUThS
3aroToBOK. JlaliTe XapaKTEpUCTUKY YCTAHOBKAM HENPEPBIBHOM
Pa3IUBKU CTalIX FOPU3OHTAIBHOTO THUMA (OTIHYUTENbHbIE
0COOEHHOCTH, IPEHMYIIIECTBA 1 HEJOCTATKH).

14. Yxaxute ocHOBHBIE mpenmymectsa MHJI3 ¢ BepTHKanbHBIM
PAacIONoXKEeHHEM TEXHOIOTHUECKOH OCH

15. Ykaxkute ocHOBHBIE npeumyiiectsa MHJI3 ¢ paguansHeiM 1
KPUBOJIMHEHHBIM PACIOI0KEHUEM TEXHOJIOTUUYECKOH OCH

16. INepeuncnuTe OCHOBHBIE y3IIbI MAIIMHBI HEMPEPHIBHOTO
JIUThS 3aroTOBOK. ITpoMesKyTOUHBII KOBIL: HA3HAYEHUE, KOHCTPYKIINUS,
TEXHOJIOTUs IPUMEHEHMS.

17. Ilepedncnure OCHOBHBIE y3/bl MAalIMHBI HETIPEPHIBHOIO
JIUTHS 3aTOTOBOK. MeXaHU3M KadaHHs KPUCTAIIH3aToOpa: Ha3HAUeHHE,
KOHCTpPYKIHS, TapaMeTpbl paboThI.

18. Ilepedncnure OCHOBHBIE y3/1bl MAlIMHBI HETIPEPHIBHOIO
JIUTHS 3aroTOBOK. KpucTammusarop: Ha3HaYeHHEe, KOHCTPYKIUH,
MarepHall, CTOHKOCTb, JTMHA U (hopMa IONEPEIHOTO CEUCHUSL.

19. IlepedncnuTe OCHOBHBIE y3/bl MAalllMHbBI HETIPEPHIBHOIO
JIUThs 3arOTOBOK. 30Ha BTOPUYHOI'O OXJIAXKACHHS: Ha3HAUCHUE,
KOHCTPYKIUS, CIIOCOOBI TOJauy BOJBI HA CIIUTOK M BAPHAHTHI
pasmerieHns GOPCYHOK U MOAJEPKUBAIOIINX POIMKOB B 3aBUCHMOCTH
OT (OPMBI ITOIIEPEIHOTO CEICHHS CITUTKA.

20. VkaxuTe OCHOBHOE HAa3HAYCHUE 3aTPABKU B TE€XHOJIOIUU
HENPEPbIBHOM Pa3JIMBKU CTAJIH.
21. [epeuncnnTe OCHOBHBIE TEXHOJIOTHYECKHE OIEparni

HENPEPBIBHOU pa3IMBKU CTallU, HAUMHAs ¢ IIEPBOY OIepanueil mno
HOATOTOBKE — OCMOTP U ANArHOCTUKA TEXHUYECKOTO COCTOSHUS Y37I0M
MHIJI3.

22. Ilepeuncnure OCHOBHBIE MApaMETPhbl HENPEPHIBHOM
Pa3IUBKY U 3aKOHOMEPHOCTH UX PEryIHpOBaHUs. 3aBUCHMOCTD
CKOPOCTH Pa3lIUBKH OT CEUEHHUs CIUTKA, TEMIIEPATYpPBI Ieperpesa u
CTETICHH JICTHPOBAHUS CTAJIH.

23. Cr1oco0bI Iogayy MeTaula B KPUCTAIUIH3ATOP, X
JOCTOMHCTBa U HEJIOCTATKH, OCOOEHHOCTH MpuUMeHeHus. Ponb
IIIaKO0OPa3yIOMUX cMecel IPU HENPEPHIBHOH pa3IuBKe U TPeOOBaHUS
K HUM.

24. INepeuncnute ocHOBHBIE Ae(EKTHI HEMPEPHIBHOMUTHIX
3aroToBok. [1oapoOHO n3n0XkHTE YCI0BUS (POPMHUPOBAHMS ITPOJOIBHBIX
U TIOTIEPEYHBIX TPEIINH, YKKUTE IPUYUHEI UX BOSHUKHOBEHHS.

25. INepeuncnute OCHOBHBIE AE(EKTHI HEMPEPHIBHOMUTHIX
3arotoBok. IToxpoOHO H3n0XKUTE YCIOBUS (POPMUPOBAHUS CETUATHIX U
MayKooOpa3HbIX TPELIMH, YKaKUTE MPUUUHBI UX BOSHUKHOBEHHMSI.

26. [epeuncnnTe ocHOBHBIE IEe(EKTHl HENPEPHIBHOIUTHIX
3aroToBok. IToxpo0OHO H3T0XKUTE YCIOBUS (POPMUPOBAHHS OCEBOM
XMMHUYECKOH HEOHOPOAHOCTH, YKAKUTE IPUUUHBI €€ BOSHUKHOBEHUSI.
27. [epeuncnnTe OCHOBHBIE IEe(EKTHl HENPEPHIBHOIUTHIX
3aroToBoK. [1oapoOHO U3MOKNTE YCTIOBUS OPMUPOBAHUS OCEBOM
PBIXJIOCTH U OCEBOM TPEIIMHBI, YKAXKHUTE MPUYUHBI UX BOSHUKHOBEHMSI.
28. YkaxuTe riaBHbIe (PaKTOPbI, OMPEACISIOIINI
MPOJOJDKATEIIFHOCTE 3aTBEPICBAHIS HETTPEPHIBHOINTOMN 3aTOTOBKH TIPH
ONTHMAIIBHBIX TEMIIEPATYPHBIX YCIOBUSAX PA3IUBKU.

29. UYem ompezensercs MaKCUMalbHO AOMYCTUMasi CKOPOCTb
BBITSITUBAHUS 3aTOTOBKH?

30. JHaiite onpenenenue merawtypruueckoi anuae MHJII3.

31. Jaiite onpeneneHne TepMUHY «TJIyOWHA JTYHKH JKUAKOTO
METaJlIa» U PACCKAKUTE OT YErO OHA 3aBUCHT?

32. VYKaxxuTe OCHOBHBIE NapPAMETPBI, OIPEACIAIONINE CKOPOCTh
pa3nuBKU CTanu (T/MHH) 4yepe3 OAUH pydei.

33. VYKakUTe OCHOBHBIE NapaMeTpBbl, ONpeesIonre
MPOJOJDKATENIFHOCTE PAa3IINBKH TUIABKH.

34. Uro HEOOXOAMMO YUHTHIBATh IPH BHIOOpE JHaMeTpa KaHaya

Pa3IMBOYHOIO CTakaHa CTAJIbKOBILA 1 l'lpOMKOBLLIa?




35. C Kakol LenbIo IIPU HeMPephIBHOW Pas3iHBKE CTaNn
UCIIOJIB3YIOT HOTPYXHBIC CTAKaHbl M 3alUTHBIC TPYObI?

P2 JlaGoparopHnas [TK-2-31;11K-2- 1 Yro Takoe ycagouHasi pakoBHHA?
pabora Nel: VLIIK-2-B1;IIK-1- |2 [pranHa 06pa3oBaHUs yCamOuHON PaKOBHHBI B CTABHOM
Wzyuenue 3LIIK-1-YI;IIK-1- | cnuTke
YCaZ0YHBIX B1;IIK-5-31;IIK-5- |3 OT 4ero 3aBUCUT 00BEM YCaJIOYHON PAaKOBUHBI?
IIPOLIECCOB IIPH VYL;IIK-5-BL;IIK-6- |4 MecTo B MeXxaHH3M 00pa30BaHUS YCaJOYHOH PaKOBHHBL
KPUCTaJUIN3aluu 31;IIK-6-Y I;IIK-6- |5 @DaKTOpHI, BIUSIONIIE HA BEIHMINHY U (HOPMY yCaJTOIHOH
cTany B u3noxkHunax |Bl PaKOBUHBIL.
6 CriocoObl YMEHBIIIEHHsI TOJIOBHON 00pe3u CIUTKA:
KOHCTPYKTHBHBIE H TEXHOJIOTMIECKHE.
7 Kaxk BrnmsteT yremieHue u o0OrpeB BepXHEH 4acTH CIMTKA Ha
OTHOCUTENBHYIO TTIyOHHY YCaJ04HOI pPaKOBUHBI U BBIXOZ FOAHOTO?
KakxoB MexaHu3M 3TOro BIusSHUsS?
8 Kaxk BimsteT OTHOIIEHHWE BBICOTHI K IIMPHHE CIUTKA Ha
OTHOCU TENIbHYIO TTyOHHY yCall04YHON PaKOBUHBI M BBIXOJ] TOJHOT0?
KakoB MexaHu3M 3TOro BIUsSHUSA?
9 Kaxk BimsieT ymmpeHue CIIMTKa Ha OTHOCHTENBHYIO TITyOHHY
ycamouHo# pakoBUHBI? KakoB MeXaHH3M 3TOTO BIHSIHUS?
10 Kak Brusier opma ycamo4HON paKOBHHBI Ha BBIXOJ TOJHOTO
MeTtajuia?
11 Kax Bnusier ckopocTh pa3ivBKH U TEMIIEpaTypa
Pa3nuBaeMoOil KHUIKOCTH Ha OTHOCH "TENBHYIO TTyOHHY yCaa0qHOMI
PaKoBUHBI U BbIX0J rogHoro? KakoB MexaHu3M 3TOTO BIUSHUA?
12 Kaxk BrmsteT cnoco0® pa3iuBKH HA OTHOCH "TEJNBHYIO TIIyOHHY
yCaZouHOH PaKOBHUHBI U BBIXOJ] rofHOro? KakoB MexaHu3M 3TOro
BIIMAHUSA?
P3 JlaboparopHas [TK-2-31;11K-2- 1 ®DakTophbl, ONpeAeAIONe TONIUHY TBEPIOH KOPOUKU
pabota Ne2: VIL;IIK-2-B1;IIK-1- | Merania Ha BBIXOJIE U3 KPUCTAIIU3aTOPA.
MopenupoBanue 3LIK-1-YL;IIK-1- |2 DaKTOpHI, ONpPENENAIONIIe TTIyOHHY PacIOIOXKCHUS JKUIKON
HenpepbIBHON B1;ITK-5-31;IIK-5- | pa3bl B Tesie HENPEPHIBHOTO CIUTKA.
Pa3ITUBKU CTaJIN YI;IIK-5-B1;ITIK-6- |3 CriocoObl pacueTa TONIIMHBI 3aTBEPCBIICH KOPKH
31;I1K-6-Y1;IIK-6- | HempepbIBHOT'O CIIUTKA.
Bl 4 Omnpenenenue rIyOUHBI KHIKON (a3bl CIUTKA pacyeTHBIM
MyTEM.
5 TexHONIOrNYeCKre mapaMeTpsl, ONPEACIIAIOIINe
npousBoauTensHocTs MHII3.
P4 JlaGoparopHast MK-2-31;I1K-2- 1 Buppl nedekToB HENPEPHIBHOIUTONW 3arOTOBKH.
pabota No3: YI;IIK-2-B1;IIK-1- |2 Kakue neheKxTsl CIMTKA OTHOCATCS K MOBEPXHOCTHBIM?
Uzyuenue nepexro |3L;IIK-1-YL;IIK-1- |3 Kakue neeKkTsl CUTKa SBISIFOTCS BHYTPSHHUMH?
HEIPEPBIBHOIUTON B1;IIK-5-31;I1IK-5- (4 Kak BeIrisiut u3ydaembnid gedexrt?
3aroTOBKU V1;IIK-5-B1;IIK-6- |5 KakoBbl pu4rHBl BOSHUKHOBEHHs HU3y4yaeMoro nedexra?
6

31;IIK-6-Y I;IIK-6-
B1

KakoBbl Mepbl OpeaynpexaeHnus: 00pa3oBaHus U3y4aeMoro
nedexra?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT IPH MCIIONB30BaHUH CICIYIOINX 00s3aTeIbHBIX (HOPM KOHTPOJIS: BBITIONHECHHUE U 3aIIUTa JJAOOPATOPHBIX paboT B
BUJIE YCTHOT'O OIIPOCA MO KOHTPOJILHBIM BOTIPOCAM.

IIpomexxyTouHast aTTecTanus mo Y/ ocyiecTBuseTcs Ipyu UCTIOIb30BaHUY CIEAYIOUINX 00s3aTeNbHBIX ()OPM KOHTPOJISL:

1). BeimosHeHHe 1 3amUTa KypcoBoi paboTHl B YCTHOH (hopMe 10 KOHTPOIBEHBIM BOIIPOCAM U 3aJaHUSM, HJIH B BUJC
KOMITBIOTEPHOTO TECTHPOBAHMS 110 TECTOBBIM 3a1aHusIM B cpene LMS Moodle. TecTs! [t 3aIUTEl KypCOBOH pabOTHI
rerepupytotcs cuctemoir LMS Moodle n3 6anka TecTOBBIX BOIIPOCOB 1 3afanuil. Tect coctout u3 10 Teoperndeckux Bompocos (1
Gas 3a IpaBUIIBHBIN OTBET) U 2-X 3a7a4 (5 Oaysa 3a NpaBUIILHBIN OTBET). Bpemst mpoxoaeHus TecTa OrpaHHuueHo - 20 MUHYT.

2). DK3aMeH, KOTOPBIH MOXET IPOBOIUTCS B yCTHOH (hopmMe 1o OmieraM, BKIIOYAIOIINM TeOPETHIECKNE BOIPOCH U 33/1a4H,
OXBaTHIBAIOIKE BCE pa3aenbl Y I, Wiu B TECTOBOM (opMe 1Mo TECTOBBIM 3a1aHusM B cpene LMS Moodle.
Hixe npencrasnen obpasel] 5Kk3aMEHAIIMOHHOI0 OuieTa.

MuHHCTEpCTBO HayKH U BBICIIEro oOpa3zoBanus Poccuiickoit @eneparmn

(enepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO 00pa30BaHHUs

«HanuoHanbHbI#M HccaenoBaTenbCcKuil TexHonorndeckuii yausepcutrer «MUCHUCy»

HOBOTPOULIKUI OUITAAIT

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 0

Juctummna: «Pa3nuBka v KpUCTAIITU3AIUS CTAIIN)

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduis noaroToBku: «MeTayuTyprus YepHbIX METAIJIOB)

®dopma 00ydeHHs: 3a09Has

dopma npoBeeHHS SK3aMEHA: YCTHAs

1. ITpoueccol, MPOUCXOASIIIE BO BpeMsI BBITYCKa CTAIH U3 CTAJIEIIaBUIBHOTO arperara, BBIAEP)KKY €€ B KOBIIIE U Pa3JIMBKU.

2. Ilepeuncnute OCHOBHBIE Y3JIbl MALLIMHbI HEMPEPHIBHOTO JINThS 3aroToBoK. KpucraminzaTop: Ha3zHaueHHe, KOHCTPYKIIUHY,
MaTepHall, CTOWKOCTh, JUTHHA 1 (hopMa morepedHoro ceueHus. CoBpeMeHHbIC TPEOOBAHUS K KOHCTPYKIIMU KPUCTAJLTH3aTOPOB.
3amada. OnpeaenuTs AMaMeTp KaHaja CTakaHa MPOMEXYTOYHOTO KOBIIIA TIPH Pa3JIMBKE CBEPXY CTal Mapku 20 Ha CIUTKU MacCou
91. BMecTUMOCTB CcTanepa3uBOYHOro KoBiia coctanisier 200T. Pa3nuBka mpon3BoAUTCs CUPOHHBIM CIIOCOOOM B U3JI0KHHIIBL,
YCTaHOBJICHHbIE Ha 4-MECTHBIX MOAI0HaX. Haumyuniee kayecTBO MOBEPXHOCTH CIIUTKOB MOJTYYaeTcs IPU CKOPOCTH HAIIOJIHEHUS
n3noxuu ot 0,3 o 0,5 M/MuH. Beicora cnntka = 2,3 M. Hemocratomue naHHbIE TPUHATH CAMOCTOSTENBHO.

CocraBui:

noneHT Kadeapsl MTuO A.H. lIlanoBaynos

TecTs! U1t 3K3aMeHa reaepupyrorcs cucremoir LMS Moodle u3 6anka TecTOBBIX BOpocos U 3aganuid. Tect cocrout u3 20
TeopeTu4eckux Borpocos (1 Gai 3a mpaBUIIbHBIN O0TBET) U 4-X 3aaa4 (5 6ayia 3a MpaBUIIbHBIN OTBET). BpeMst MpoXoXxAeHUs TecTa
orpaHuyeHo - 40 MUHYT.




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

1). Kpurepnu OIieHKH 3aIIUTHI OTYETOB M0 J1a00paTOPHBIM paboTaM

«3a4TEHOY - BBINOIHEHBI BCE 3a/1aHus JJa0OPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

2). Kpurepun OIeHKH 3alIUTHI KypCcOBOW pabOTHI B yCTHOI hopme

«OTaHO» - paboTa CONEP KUT IPaMOTHO M3II0KEHHYIO PACUeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTHYHBIM U TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTu. [Ipu 3ammre paboThl CTYAEHT MTOKAa3bIBAeT
rITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCYCTHBIMH JaHHBIMU; JICTKO OTBEYAECT Ha IIOCTABICHHBIC BOIIPOCHL.
«Xopomo» - paboTa CONepKUT I'PaMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacyerax,
JIOTHYHBIM M TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTh. [Ipu 3amure paboThl CTYIEHT MTOKa3bIBaeT
3HAHUS BOIIPOCOB TEMbI; 0€3 0COOBIX 3aTPyJHEHHI OTBEYACT HAa MOCTABICHHBIC BOIPOCHL.

«Y IOBJICTBOPUTEIBHOY» - pabOoTa COAEPKHUT pacyeTHYIO 0a3y, XapaKTepu3yeTcs HaJIMIHeM OTACIBHBIX OMIMOOK B pacuyerax. [Ipu
3aIINUTE CTYAEHT IPOSBIIAET HEYBEPEHHOCTD, TIOKA3BIBACT C1a00e 3HAHUE BOIPOCOB TEMBI, HE 1T MOJIHOTO, apTYMEHTHPOBAHHOTO
OTBETA HA 33/IaHHBIE BOMPOCHIL.

«HeynoBneTBopuTenbHOY - paboTa HE COAEPKUT pacyeTHYIO Oa3y, He OTBeYaeT TPEOOBAHUIM, H3JI0)KEHHBIM B METOJHYCCKUX
YKa3aHUsIX, IMEET 3HAUNUTEIILHBIC OIMMOKK B pacueTax. [Ipu 3animure CTyACHT 3aTPYAHICTCS OTBEYATh Ha MOCTABICHHBIC BOIIPOCHI
0 TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIMYyCKAeT CYIIECTBEHHbIE OIHOKN.

3). Kpurepun 3amunThl KypcoBoit paboTs B JopMe TECTHPOBAHUSL:

«OTmmaHOY - omydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHITIOIHEHNH TECTA 33 PErIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyuerue ot 75 10 90 % 6aioB 1Mo TeCTy IpH BHINOIHEHUU TECTA 3@ PErIaMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - ModyudeHue ot 50 10 75 % 6ansoB Mo TeCTy NPHU BHIIOTHEHHH TECTA 3@ PErJIaMEHTHPOBAaHHOE BpeMs
«HeynoBnerBopuTensHO» - moxydeHne Menee 50 % 0aiuioB mo Tecty

4). Kpurepuu OIieHKH 3K3aMeHa B YCTHOM (opme:

«OTIMYHOY - CTYJICHT IEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIIA/ICET TEPMUHOJIOTHEH, IeaeT apryMEeHTHPOBaHHbIE
BBIBOZIBI M 0000IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha yTOYHSIOIINE BOIIPOCHL.

«XO0poIIO» - CTyJEHT AEMOHCTPUPYET IPOYHbIE TEOPETHUECKHIE 3HAHUS, BlIaJieeT TEPMHHOJIOTUEH, AeNIaeT apI'yMECHTHPOBAaHHBIC
BBIBOJIBI M 00OOIICHHUS, IPUBOIUT MPUMEPEI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIEC OIHUOKH, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITETBHO WIIH IIPY HE3HAYUTEIFHON KOPPEKIINH MIPETIOIaBaTEIICM.

«Y 1OBJIETBOPUTEIILHO» - CTYJIEHT AEMOHCTPUPYET HErTyOOKHE TEOpPETHUECKUE 3HAHMS, HPOSIBIISIET cl1abo chOpMHUPOBAHHBIE
HaBBIKY aHAJIN3a SIBJICHUHN U IIPOLIECCOB, HEIOCTATOYHOE YMEHHUE JIeNIaTh apI'yMEHTHPOBAHHBIC BBIBOIBI M IIPUBOUTE IIPUMEDHI,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U OCIIEA0BATEIbHOCTBIO H3II0KEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOIBKO NMPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBHOY - CTYJEHT IEMOHCTPUPYET HE3HAHHE TEOPETHIECKUX OCHOB IIPEMETa, HE yMEET AeNaTh
apryMEHTHPOBAaHHBIC BHIBOJBI M TPUBOANTE IIPUMEPHI, HE BIIA/ICCT TEPMUHOJIOTHCH, IPOSIBIIICT OTCYTCTBHE JIOTHYHOCTH U
MIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeNIaeT ONIMOKH, KOTOPHIE HE MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IIPETIojaBaTesIeM.

5). Kpurepun onieHkH 3K3aMeHa B JopMe KOMITBIOTEPHOTO TECTHPOBAHMS:

«OTmmaHOY - momydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB Mo TeCTy IpH BHIIOIHEHUU TECTA 3@ PErIaMEHTUPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - MoXyueHue ot 50 10 75 % 6ansoB Mo TECTy NPH BBITOTHEHHH TECTA 3@ PErIaMEHTHPOBAHHOE BpeMs
«HeynoenerBopuTensHO» - moxydeHne MeHee 50 % 0ainioB mo Tecty

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
JI1.1 |Kynpun B.A. Teopus u TexHOIOTUA M.: "Mup", OO0 "Usparensctso ACT",
MPOU3BOJICTBA CTANH: YUeOHUK 2003,
JUTSL By30B
JI1.2 | AB.Hedenos, MaruHs! 1 arperartbl H® HUTY «MHUCuCy», 2014,
H.A.Ynuenes, HETPEePhIBHOTO JIUTHS http://elibrary.misis.ru; www.nf.misis.ru
N.Allyp 3aroTOBOK : YUeOHUK

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec
JI2.1 | CmupnoB A.-H., HenpepriBHas pasnuBka craiu: Honeuxk: JonHTYVY, 2011,
Ky6epcxkwuii C.B., YuebHuK

IIrenan E.B.




6.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTaBHTEIH 3arnaBue bubnnoreka W3maTenbcTBO, rof, 31. agpec
JI3.1 |lanosanos A.H. PaznuBka u kpuctanmuzanus Hosorpounk: HO HUTY «MUCuCy»,
cranu: Metogudeckue 2007,
yKazaHUs
JI3.2 |Illamosanos A.H. PaznuBka u kpucramnzanus Hosotpounk: HO HUTY «MUCuC,
ctanu: JJabopaTopHBbIi 2020, http://elibrary.misis.ru/view.php?
IPaKTHKYM fDocumentId=10565
JI3.3 | lanosanos A.H. Pacuer napamerposn Hosorpounk: HO HUTY «MUCuC,
HEIPEpbIBHOW pa3IMBKU CTAJIU: 2020, http://elibrary.misis.ru/view.php?
Meroaudeckue yka3zaHus s fDocumentld=10567
BBITIOJTHEHUST KYPCOBOM paboThI
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
52 |HDB HUTY "MUCuC" www.elibrary.ru
33 | Poccuiickas Hay4dHas 37€KTpOHHAsE OMOTHOTEKA www.elibrary.ru
6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Zoom
6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NP0 eCcCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcuHarenne
212 VYuebnass  aymutopus s 3aHaATHE | Kommiekr — yueOnHoi  mebenmm  Ha 44 MecT A
JIEKITAOHHOTO THIIA, MPaKTUIECKUX | OOydJarommxcsi, |  CTAllMOHAPHBI  KOMIIBIOTEp  JUIA
3aHATUHI MPENoaBaTeNs C BBIXOAOM B HHTEPHET, MPOEKTOp, dKpaH
HACTCHHBIH, JIOCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMIEH3HOHHBIe mporpamMel MS Office, MS
Teams, antusupyc Dr.Web.
217 VYueOHas mabopaTopus Komrurekr  yueOHOM wmebemm Ha 10 wMecTt A

00ydJaromuxcsi, METAUIMYECKUH CTeHJ, CTeNaX IIOJ
00pasLbl 900*500*2000, BECHI nabopaTopHsbie
TEXHUYECKHE, Maker JOMEHHOT'O exa, Maker
MapTEHOBCKOT'O 1I€Xa.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

OcBoeHNe TUCIUIUIMHEI TIPE/IIoaracT Kak IIPpoBeACHNE TPAIUIIMOHHBIX ayIUTOPHBIX 3aHATHI, TaK U pabOTy B AJIEKTPOHHOM
uHpopmaronHo-o6paszoBarensHoi cpene HUTY MUCHC (BUOC), 9acTpio KOTOPOH HEMOCPEACTBEHHO MpeIHA3HAYEHHON IS
OCYILECTBIICHHs] 00pa30BaTEIBHOIO IpoLiecca SBISIETCs IEKTPOHHBIH 00pa3oBarenbHbIil pecypc LMS Moodle.

PexoMenanuu no ycrenrHoMy 0CBOSHHIO Kypca B TPaAUIIHOHHOH (opme.

Jlns ycTienHoro yCBOSHUs TEOPETUIECKOro MaTepuana Heo0X0IUMO PEryIISIpHO MOCENAaTh JIEKIIUH, IEPEIUTHIBATD JICKIIMOHHBIH
MaTepHuall, 3HAYMTEINbHOE BHUMAHUE YICIATh CAMOCTOSATEILHOMY U3YyYEHHIO JUCLHUILIMHBIL.

[IporpamMma TUCIUIIIMHEI BKJIIOYACT JICKIIHOHHBIC, TIPAKTHIECKIE 3aHATHS 1 Ta00paTOPHBIE 3aHATHS, BBIITOIHEHNE KypCOBOIT

paboTHI.

KypcoBast pabota oTian4aeTcs 3Ha4YUTEIFHBIMU 3aTpaTaMH BPEMEHH M TPeOyeT OT CTy/ICHTa 3HaHHUI JICKIIMOHHOTO MaTepHara,
METOANYCCKUX yKaSaHI/Iﬁ 110 BBIITOJTHEHHU IO KprOBOfI pa60T1)1 ¥ OOJBIIOro BHUMaHMs. B ¢BsA3M ¢ OTHUM, IIPH IIJIAHUPOBAHNU cBoOeH
CaMOCTOSITEIIbHOM pa6OTI>I BaM CJIC€AYET YYUTBIBATH, YTO IIPOMYCK JICKITMOHHBIX 3aHSATHI 1 HEBHUMATEJIbHOE OTHOILIIEHUE K
M3YyYEHHIO METOANYECKUX YKa3aHUH CYIIECTBEHHO OCIOKHUT BBIMOJIHEHHE KYPCOBOH paboTHI.

IToaroToBKa K BEIIOJIHEHUIO KYPCOBOIT paOOTHI 3aKIF0YACTCS B H3YUICHUH COOTBETCTBYIOIINX METOANYCCKIX YKA3aHUH U
CTaHJAPTOB MO 0(OPMIICHHIO PaOOTHI. 3a1aHUe Ha BBITIONIHEHHE KYPCOBOM pabOTHI BBIIaETCS Ha YCTaHOBOUHOH ceccrr. Cpok
ca4u Ha MPOBEPKY — 3a 2 HEACIN 10 3K3aMCHaHI/IOHHOI71 ceccuu. KOHCyHLTaHI/II/I I10 BOIIpOCaM, CBA3aHHBIM C BBLITIOJIHCHHUEM
KypPCOBO# pabOTHI POBOATCS IO COTJIACOBAHMIO C TIPEIOIABATEIEM, BEAYLIHM JTUCHUILINHY, B COOTBETCTBHH C PACIIUCAHUEM.
OdopmiieHHas B COOTBETCTBHH CO CTaHIapTaMU KypcoBasi paboTa ciaetcs Ha kKadenpy MeTauTyprudecKuX TEXHOJIOTHI 1
obopynoBanus. [IpaBuabHO BBITOMHEHHAs paboTa JOMyCKaeTcs K 3aIlUTe, KOTOpas IPOBOAUTCS B YCTHOH (opme Ha
9K3aMCHAIIMOHHOI ceccuu. PaboTa, He JomyIeHHas! K 3alllUTe, BO3BPALIACTCS CTYICHTY Ha J0pabOTKYy.

JlabopaTopHbIe pabOTHl OTIIMYAIOTCS 3HAYUTEIFHBIMU SHepro3arpaTaMu. YacTs paboT MPOBOAUTCS IIPH UCTIOTH30BAHUH
BBICOKOTEMIIEPATYPHBIX arpe€raTtos, CBA3aHa CO 3HAYUTCIIBHBIMU 3aTpaTaM BPpEMCHU, KPOME TOT'0, JId UX ITOJTHOLICHHOTO
BBIMIOJIHEHUS TPeOyeTcsl yuacTHe B HeH HECKOIBKHUX CTYAEHTOB IO/ PyKOBOACTBOM IIpenofaBaTens Win 1abopaHTa. B cBs3u ¢
STHM, [IPY IJIAHUPOBAHUH CBOCH y4eOHOU pabOTHI BaM CIIEAyeT YYUTHIBATh, YTO MIPOITYCK JTAOOPATOPHOrO 3aHATHS CBI3aH CO
CJIOKHOCTSIMHU HUX BBIITOJIHCHUS.




IToaroroBka K BBIOIHEHUIO TA00PAaTOPHOM pabOTHI 3aKIIFOUAETCS B COCTABICHUH TEOPETUIECKOTr0 BBEICHHUS K 1a00paTOpHOi
pabore. I[Tocne BeIonHEeHUs 1ab0paTopHOH paboThl odopmisieTcs oTyeT. PaboTa cunTaercs MOJHOCTBIO 3aU4TEHHOH IOCIe ee
3aIIMTHL. 3aInTa Ja00paTOPHBIX paboT MPOBOANTCS Ha TAOOPATOPHBIX 3aHATHAX.

YdacTre B IPaKTUYIECKHUX 3aHATHAX TPeOyeT OT CTYACHTOB BBICOKOH CTEIICHN CAaMOCTOSTEIFHOCTH U CIIOCOOCTBYeT Ooitee
TTyGOKOMY OCBOEHHUIO TEOPETUYECKHX MOJIO0KEHUH U UX MPAaKTHYECKOro UCIONB30BaHKs. Ha mpakTHUeCKuX 3aHATUSIX CTYICHTHI
MOl PyKOBOACTBOM MPENOIaBaTeNs BBIIOIHAIOT PaCYeThl CTANIENIaBUIIBHBIX IPOLIECCOB, a MOIYyYEHHBIE PE3YIbTAThl COIOCTABISIOT
C peabHbIMH [IPOU3BOJCTBEHHBIMH BEIMYMHAMMU.

ITonroroBka K 3K3aMeHy 10 AUCUUILIMHE 3aK/IH0YAETCsA B U3YYEHUU TEOPETUUECKOr0 MaTepraa 110 KOHCIIEKTaM JIEKIUi,
UCTOYHHMKAM OCHOBHOM U JJOMOIHUTENBHON IUTEPATYPBI.

Yrto0OBI BaM OBUTO MHTEpECHEE H3YYaTh METALTYPIHIECKIe TUCIUTUIHHEL, TPOCIICKUBATH UX B3aNMOCBSI3b C Balllei
CIEIHATBHOCTHI0, HEOOXOANMO ITOCTOSHHO PACIIHPSTh CBOH KPyro30p, B 4eM OOJIBIIYI0 ITIOMOIIb MOXKET OKa3aTh MepHOINICCKas
uTeparypa: xxypHaisl «M3BecTust By30B. UepHas MeTamuryprus», «Metamrypr» u «CTanby.

PexoMeHIamu 1o 0CBOSHHIO ANCIUILTIHEL B IUCTAaHIIMOHHON (hopMe TIOCPEICTBOM IIEKTPOHHOM MH()OPMAITOHHO-
obpasosarensHoii cpenst HUTY MUCHUC (3MOC), gacTbio KOTOPOH HENOCPEACTBEHHO MPETHA3HAUCHHOM I OCYILECTBICHUS
00pa3oBaTeNbHOro Mpoliecca sBISETCs AIEKTPOHHBIN o0pa3oBaTenbHbId pecype LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIecTBEHHO TS aCHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YUYaCTHHKaMH 00pa30BaTeIBHOTO
mporecca MOCPeCTBOM ceTH «HTepHeT».

UtoOsl 3¢ GeKTHBHO UCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, JUIs UETO CIEAyeT MepeiTH 10 CChUIKE, BbIAaBAEMON COTPYIHHKAMH JeKaHaTa UM
npernosasatenieM. JIOTHH ¥ apoib s PETUCTPALNK U padoTe C KypcoM COBIIaaeT ¢ JIOTHHOM U ITapojieM OT JIMYHOrO KaOMHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hadan0» 03HAKOMUTBCA C COAEPIKAHUEM Kypca, BOIIPOCAMH /Il CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/IelIbl H3ydaTh ydeOHbIE MaTepHaIbl, pa3MEIIeHHbIE IpernoaaBareneM. B
T.4. IOJb30BAThCS IUTEPATyPOil, PeKOMEHA0BAaHHON IpenogaBaTeneM, Hepexo s M0 CChUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIIOIHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemmennyo B ObC HUTY MUCHUC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepKaHUEeM 3a/1aHKs K MMCBMEHHOM padoTe, CpOKaMHU caauH, KpUTEPUAMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH paboTY(bI), TOATPY3HUTH 34€Ch JKe A1 PoBepKH. Eciti paboTta CONepsKUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHeHUs (OpMaTHPOBAHMUS ee Hy»KHO NoArpyxats B pdf ¢popmare.

Pabora, moarpyskaemast U1 IPOBEPKH, TOIDKHA!

- coiepKaTh BCce CTPYKTYpPHBIC JIEMEHThI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIF0UEHHE, CIIUCOK HCTOYHUKOB,
HPHIIOKEHHS (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
3aaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHbBIE CTOPOHBI Pa0OTHI, Tak 3aMedaHus. [Ipn Hamu4Yuy B pelieH3nn
3aMedYaHuil 1 peKOMEHIalHi, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3UTH €€ 3aHOBO JUTS IIOBTOPHON MPOBepKH. [1pu sToM
Ba)KHO CJIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX OIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTesieM BO3MOKHOCTh IOATPY3UTh Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIleHUu cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke «TecTs» IPOMTH TeCTOBBIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHall, pa3MeNIeHHEIH B pyoprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBSABICHUS» YNTATh OOBSIBIICHUS, pa3MellaeMbIe MTPEroaBaTesieM, 1aBaTh 0OPaTHYIO CBA3b;

9)B pyoOpuke «OOCyXIEHH» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI Y OOJBIIMHCTBA IPpymIIsl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh MCIIOIb30BaHa IS B3ANMHON IIPOBEPKH;

10)posBIATE PEryyIsipHyI0 aKTUBHOCTB Ha Kypce.

[IpenMyIecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBUS MEX/y yJaCTHUKaMH 00pa30BaTEeIbHOrO MPOIiecca MOCPEACTBOM CETH
«MHTepHeT» HCIoNB3yeTcs cucreMa BuaeokoH(eperncss3u Microsoft Teams (MS Teams) wimu Zoom. Bapuant ncrions3yemoit
cucremsl BKC yka3piBaet npenogaBaTtens. UTOOB! MOTHOLIEHHO HUCIIONB30BATh €T0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH PUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbroTep n/uiu tenedon. CrapocTaM HY»KHO co3aaTh rpyniy B MS Teams wimu oimy4uTsb
UICHTH(HUKAMOHHBINH HOMep KoHdpepeHnnu B Zoom. Cructema BKC no3Bosser:

- CITyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3H C NIPENOJaBaTeNeM, 3a/1aBasi My BOIPOCHI MIIM OTBEYAs Ha IO BOIPOCHI B OOIIEM YaTe.

[Ipn npoBeneHNM 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy»KHO BCETia padoTaTh ¢ BKIIOYEHHOW KaMepow.
HckmogeHne — eclii MperoAaBaTellb MOIPOCUT OTKIIOUUTE KaMephbl 1 MUKPO(OHB! B CBSI3H ¢ OonbmuMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKIIOUUTENBHO JET0BbIE (OTO.




