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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, 0OecleunBalOIne MONyUYeHNEe KaueCTBEHHBIX 3ar0TOBOK C MUHMMAJIbHBIMU 3HEPro3aTpaTaMu U BO3AeHCTBUSIMU
Ha OKPYKAIOIIYIO CPEy.

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 OBPA3OBATEJILHOM ITPOI' PAMMBI

Bnok OII: B1.B.JIB.06

2.1 TpedoBaHusi K l'lpe[lBaquTeJ‘lb]—lOﬁ MOJATr0TOBKE 00y4aloLIerocs:

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 OB YYEHMUA 11O JMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHU

IIK-2: Cniocoben pa3padaTbiBaTh TEXHOJIOrHYeCKHe MPOLECChI NOTy4eHHs YePHbIX MeTAJJIOB, OCYIIeCTBJIATh KOHTPOJIb HX
BBINOJIHEHUS H pa3padaThIBATh PeKOMEHAIMH 10 NPeAYNpPeKAeHHIO H YCTPaAHEHHI0 Ae()eKTHOCTH NPOAYKIUU

3HaThb:

ITK-2-31 BrusiHHE TEXHOJIOTHYECKHUX MTapaMeTPOB Pa3IMBKH U KOHCTPYKTHBHBIX OCOOCHHOCTEH Pa3IMBOYHOTO 000PYIOBAHUS Ha
TEXHUKO-9KOHOMUYECKUE NTOKA3ATEIU IPOU3BOACTBA CIMTKOB U HENPEPBIBHOIUTHIX 3aTOTOBOK

ITIK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHH VISl NOBbILICHUS
3¢ eKTHBHOCTH NPOLECCOB MOJYYEHHSI YePHBIX MeTAVIOB

3HaTh:

[1K-6-31 Bo3moxxHOCTH IIU(POBBIX TEXHOIOTHH M CIIOCOOB! X IPUMEHEHNUS I aHAIN3a Y (QEKTUBHOCTH MPOIECCOB
NPOM3BOJICTBA CIMTKOB U HEMIPEPBHIBHOINTBIX 3aT0TOBOK

IMK-5: CnocodeH onpeaeaaTb TEXHUKO-3KOHOMHUYECCKHUE MMOKA3ATEIN MPOLECCOB MOJTYYCHUS Y€PHBIX ME€TALJIOB, IPOBOAUTH
aHaJau3 3(l)(l)eKTI/lBHOCTl/I TEXHOJOIHMYIECCKHUX NMPOLECCOB MPOU3BOACTBA Y€PHBIX METAJJIOB H paSpaﬁaTblBaTb NPEeAJ0KCHUA
Mo UX COBEPIICHCTBOBAHUIO

3HaTh:

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

IIK-1: Cnioco6eH ocyliecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIY4eHUI0 YePHbIX MEeTAJI0B, OLIEHUBATH PUCKU U
onpeieATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaACHOCTH

3HaTb:

ITK-1-31 YcrpoiicTBo, MpuHIMI JSHCTBHS W IPaBMIIa SKCILUTyaTallli TEXHOJIOTMIECKOr0 000pyIOBaHHUS TS IIPOM3BOJICTBA CIINTKOB




1 HEOPEPBIBHOJIMTHIX 3arOTOBOK

IIK-5: Cnioco6eH onpenejsiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTeIH MPOLEccoB MOJy4eHHs YePHbIX MeTAJJIOB, IPOBOAUTH
aHaJn3 3G PeKTUBHOCTH TEXHOJIOTMYECKHX MPOIECCOB MPOU3BOACTBA YePHBIX MeTAJJIOB H pa3padaThiBaTh MPeII0KeHUsl
10 UX COBEPIIEHCTBOBAHUIO

YMmerb:

TIK-5-V1 Ananu3upoBaTh TEXHOJIOIHIO PA3JIUBKU CTAIH

IK-2: Cnioco6eH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAIOB, OCYLIECTBJIATH KOHTPOJIb HX
BBHINIOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOTYyKINH

YMmerb:

[IK-2-Y'1 Ananu3upoBaTh U COBEpIIEHCTBOBATH TEXHOJIOTMUECKHE IPOLECCHI TPOU3BOACTBA CIUTKOB U HENPEPHIBHOIUTHIX
3aroTOBOK C MCIOJIb30BaHHEM COBPEMEHHOI'0 Pa3JIMBOYHOTO 000PYIOBaHUS

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

YMerhb:

[TIK-6-Y1 Ananu3upoBaTh TEXHOJIOTHYECKHUE MPOLECCHI TIPOU3BOJICTBA CIIMTKOB M HEMTPEPHIBHOJIUTHIX 3arOTOBOK CTATUCTHYECKUMU
METOaMU

IIK-1: Cnioco6eH ocylecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJIY4eHUI0 YePHbIX MEeTAJLI0B, OLIEHUBATH PUCKHU U
onpeneATh Mepbl 0 00ecrnevyeHn 0 UX 0e30MaCHOCTH

Ymerb:

[TK-1-Y1 Ocy1iecTBasiTh TEXHOIOTHYECKHUIA TTPOIECC TPOU3BOCTBA CIIUTKOB U HENPEPHIBHOJIUTHIX 3arOTOBOK C YYETOM
ocobeHHOCTeH 000pyJOBaHNS U TPEOOBAHUH K KaUeCTBY IPOAYKIUN

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYCHHS YEePHBIX MeTALI0B

Baanernb:

[1K-6-B1 HaBbikamu npuMeHeHHs (D POBEIE TEXHOIOTHH IS HOBBIICHUS 3((EKTHBHOCTH MTPOIIECCOB IIPON3BOACTBA CIIUTKOB 1
HENPEPBIBHOIMUTHIX 3aT0OTOBOK

MK-1: Cnocoben OCYHIECTBJIATH TEXHOJOTHYE€CKHUE MPOLECCHI MO MOJYYCHUI0 YEPHBLIX METALJI0OB, OHEHUBATH PUCKHA U
onpeae T MEpbI MO o0ecrneYeHnI0 HX 0e30MaCHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera ONTHMAIBHBIX TAPAMETPOB PA3IUBKU CTAN C YIETOM 0COOCHHOCTEH 000pyJ0BaHUS U TPEOOBAHUI K
Ka4ecTBY MPOIYKIIHH

IIK-2: Cnoco0en pa3padaTbiBaTh TEXHOJIOIHYeCKHE MPOLECCHI MOJYyYeHUs YePHBIX MeTAJJIOB, 0CYLIECTBIISITH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

[IK-2-B1 Metoaukoii onpeneneHus onTUMaIbHBIX KOHCTPYKTHUBHBIX ITApaMETPOB Pa3iIuBOYHOr0 000pYyJOBAaHHS JJIsi MPOU3BOJICTBA
CIIUTKOB U HEMPEPBIBHOIUTHIX 3arOTOBOK

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTeJd MPOLEcCOB MOTydeHHs] YePHBIX MeTAJJI0B, IPOBOANTH
aHaIu3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEAI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

I1K-5-B1 Metonamu peryiaupoBaHusl IpoLiecca pa3jiuBKU CTaIH

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 V1 IIK-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 U3JIOKHHILIBI U €T0 TIK-2-31 T1K-2-
moaroToBKa. /JIek/ 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 21 [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
"I'pynmoBas
pabota"

KM1

P4

2.10

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

60

[IK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
V1IIK-1-Bl

JI2.1J13.3
01352 53

KM1

P1

I1K-2-31 TIK-2-
V1IIK-2-Bl
TIK-6-31 IIK-6-
V1I1IK-6-B1

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

5. ®OHJ OIEHOYHBIX MATEPUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI s

CaMOCTOSITEJILHOM MOJAT0TOBKH

Kon
KM

KonrponbHoe
MEpOIPUITUE

IIpoBepsiemblie
WHIUKATOPBI
KOMIIETCHIIUI

Bormpocs! 11t noaroroBku

KM1

DK3aMeH

TIK-2-31;1TK-2-

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

B1

TeopeTrueckre BOMPOCH SK3aMEHAIIMOHHBIX OMJIETOB:

1. [Iponeccrl, mpoucxonsiire BO BpeMsl BBIIYCKa CTaId U3
CTaJICTUTAaBHJIBHOTO arperara, BBIZICP)KKH €€ B KOBIIE U Pa3IHBKH

2. Crioco0s1 pa3nuBkH cranu. [IpenmyinecTBa U HEAOCTATKH
Pa3NUBKU CTAJH B U3JIOKHUIIBI CBEPXY Hepel cu()OHHON pa3TUBKON

3. Crioco0b1 pa3nuBkH cranu. [IpermyInecTBa 1 HEAOCTATKH
Pa3IUBKH CTAIH B M3JIOKHUIH CH(OHHBIM CTIOCOOOM TIepe]] Pa3IMBKOH
CBEpXY

4. Wznoxure cymHOCTh Mpolecca KpucTauuzauuy. Onumure
nporecc 00pa3oBaHU 3apobIIa U pocTa Kpuctamia. CymHOCTh
TOMOTEHHOTO U T€TEPOreHHOTO0 MEXAHIM3MOB 3apOKICHHS KPHUCTAIIA

5. [lepeuncnuTte u onmuIINTe 0COOEHHOCTH POCTA KPHCTAIIIOB U
BJIMSIHUE YCIIOBUH OXJIaXKAECHUS HA CTPYKTYpy MeTajuia. Packpoiite
MOHATHE MHTEpBaJIa KPHCTAJUIN3AIMN W CKOPOCTH 3aTBEPICBAHHS
CIINTKA

6. [Haiite o0u1yto XapakTepHCTUKy 000PYAOBAHUIO IS
Pa3IHBKH CTAIN B U3JIOKHUIBI. VI3TOKHHIIBL: BUIBI, HA3HAUCHHE,
pasmepsl. Bimsiaue Benmuanabl H/D W3710)KHUTIBL HA KaYECTBO CIIUTKA H
CKOpOCTb pa3UBKU.

7. JaiiTe 00MIyI0 XapaKTePUCTUKY 00OPYAOBAHUIO IS
Pa3IUBKH CTAIH B W3IOKHUIEI. OOBSICHUTE OCOOCHHOCTH KOHCTPYKIIHH
W3JI0KHULL 111 pa3/IMBKU CIOKOMHOM, KUIISALIEH U MOy CIIOKOMHOM
CTajeu.

8. [NepeuncnuTe cTaguy MOATOTOBKH 00OPYIOBAHUS K Pa3IIMBKE
U M3JIOKUTE UX coepkanne. Chopmynupyite TpeOOBaHHS K
TeMIepaType pa3IuBaeMoro MeTajlia i CKOPOCTH Pa3IMBKU €ro B




U3JI0KHHUITBI, @ TAKXKE UX BIMSHHIE Ha KAUeCTBO CIUTKA.
9. Jaiite knaccudukauuio v nepevrcnure 1e(eKThl CTaIbHBIX
cimTKOB. OceBast phIXJIOCTD CIIUTKOB CHOKOHHOM CTaH: TIPHIHHBI
00pa3oBaHus U crIOc0o0B! OOPHOBI. IINeHbI: TPHYHHBI 00Pa30BAHUS U
croco0b! 0OpBOBI

10. Jaiite k1accuukanuio 1 nepedrcnuTe 1e(eKThl CTaIbHBIX
CIIUTKOB. 3aBOPOT KOPKU: MPUYUHBI 00pa30BaHUsI U CTIOCOOBI OOPHOBI.
IIpoxonbHBIE XOMOIHBIE HAPYKHbBIE TPELIUHBI: IPUIUHBI 00Pa30BaHH U
Croco0bI OOPHOBI

11. JaiiTe xmaccupuKannio U mepedrcanTe nedeKTs CTaTbHBIX
cimTKoB. [Tonepeunsie ropsane TPEIUHbL TPUYUHEI 00pa30BaHUS U
cnoco0b! 00pbrObI. [ToAKOPKOBEIE My3bIPH: IPHYUHBI 0OpPa30BaHUS

12. Jaiite k1accuukanuio U nepedrcnuTe 1e(eKThl CTaIbHBIX
cimTKOB. [IpononsHbIe HApY)KHBIE TOPSYNE TPEIIHH: TIPHIHHBI
00pa3oBaHUs U CTIOCOOBI OOPBOBI. POCIOCTH CIIUTKOB CLIOKOHHOM 1
KUIISIIEN cTaly: MPUYUHBI 00pa30BaHUs

13. CBs3p MEXIY CKOPOCTBIO 00pa30BaHMUS 3apOAbIIICH,
JIMHENHOU CKOPOCTBIO KPUCTAIN3ALNY U BEIMYUHON
nepeoxyaxkae HusA. Kak BIuseT COOTHOIIEHHE MEXIY CKOPOCTBIO
00pa3oBaHus 3apoAbILIEH U IMHEHHON CKOPOCTHIO KPUCTAIIN3AINH Ha
CTPYKTYpy MeTajlia

14. CTpyKTypHBIC 30HBI CIMTKA CHOKOWHOM CTalM M UX
(opMHpoBaHUE P KpUCTAJUTH3aMU. Bennunna ronosHoi oopesu B
CIIUTKaX CIOKOMHOM cTanu.

15. CTpyKTypHBIE 30HBI MEXaHUYECKH 3aKyIIOPEHHOTO CIUTKA
KUIISIIEN cTany U uX GopMUpoBaHHE NPU KPUCTAIIH3ALUH.
TexHONI0rUsI MEXaHUYECKOT0 3aKyMOPUBAHUS U BEHYHHA FOJIOBHOI
obpe3n.

16. CTpyKTypHBIC 30HBI XUMHYIECKH 3aKyIIOPEHHOTO CIHUTKA
KUIISIIEeH cTalny ¥ UX GOpMHUPOBaHKUE NP KPUCTAIUTU3ALIIH.
TeXHOJIOrHs XMMHUYECKOT0 3aKyOPHUBAHMUS U BETMYNHA TOJIOBHOM
obpe3n.

17. Wznoxure npuuuHy 00pa3oBaHUs yCaJ0UYHON PaKOBHHBI B
CIIUTKE CIIOKOMHOM CTalli U NEePEeYUCIUTE MEPOIPUSITHS,
CTIIOCOOCTBYTOIITHE €€ BEIBOY B BEPXHIOIO YaCTh CIIUTKA.

18. IloBeneHue MoONyCIOKOMHON CTalu IPU €€ KPUCTAJLIM3aLHU.
CTpoeHHe CIUTKOB MOIYCHOKONHON CTanu Npy pa3—JIMIHON CTENEHH ee
packucieHHOCTH. ONTHMAaIbHAS CTEIeHb PACKUCICHHOCTH

MOy CIIOKOWHOI! CTaJM U e PeryINpOBaHUE [0 XOIY Pa3INBKH

19. ®DaxTOpbI, BIUAIOUIME Ha TOJILMHY HAPYXHOH KOpKH 0e3
My3bIpel B CIIUTKaX KUMsiiei cranu. CriocoOb! MOBBIICHUSI CKOPOCTH
Pa3IMBKY KUITAIIEH CTaIM U UX XapaKTEePHCTHKA

20. Bunpl xumnueckoil HEOHOPOIHOCTH CIUTKOB U KpUTEPUN
OLIEHKU XUMHUYECKOI HEOTHOPOIHOCTHU. 30HANbHAs JTUKBALIUS -
OIIpe/ieNIeHNe, TIPHYMHBI 00pa30BaHUs, M CIIOCOOBI CHIKEHHUS e
pa3BuTH. JIeHIpUTHAS TUKBAIHS — OIpeeNIeHUe, TPUIHHBI
00pa3oBaHus, CTENEHb JIUKBALUH 110 2IEMEHTaM U OTPUIIATEIbHOE
BIIMSTHHE HA CBOMCTBA CTAIlH.

21. [IposiBneHye 30HANBHOM JUKBALlUU B CIUTKE CIIOKOWHON
ctamu. Crieruuueckye BUABI TUKBAIIUU IPUMECEH B CIIUTKE
CITOKOWHOM CTaJIi, TPUYUHBI UX 00pa30BaHMs U C1IOCOOBI OOPHOBI.
O0mye 3aKOHOMEPHOCTH B PACTIPEIEICHUN JINKBUPYIOIINX ITPUMECEH B
CJIMTKAX CIIOKOMHOM U KUIISILEH CTaIn

22. [Tpuunnbl 00pa3oBaHre yCcaaouHOW PAKOBHHBI U €€ BIMSHUE
Ha BBIXOJ] TOJJHOTO MPH Pa3IMBKe B U3M0KHULBL. CrielaabHble METO/IbI
TETUIOM30JIAIIA B 000TpeBa BepXa CIUTKA CIIOKOWHOI CTalH,
CIIOCOOCTBYIOIIHE BBHIBOLY yCaJ0YHON PaKOBHHBI B BEPXHIOIO YacTh
CIIUTKA: Ha3HAUYEHHE, CYIIHOCTb.

23. OnumuTe TEXHOJIOTHIO Pa3JIUBKH CIIOKOHHOW CTaJH M MEpEI
TI0 3aIJUTEe METaIa OT OKHCICHHS.
24, OnuimuTe 0COOEHHOCTH PA3IMBKH KHUILALIEH CTald IpU

MEXaHWYECKOM M XMMHUYECKOM 3aKylopuBaHuu. [lepeunciure criocoost
YBEIUYEHHS CKOPOCTH PA3JIUBKU U JAlTe UX XapaKTEPUCTHKY.

25. Buapl XuMHuecKoi HEONHOPOAHOCTU CIUTKOB U KPUTEpUIl
OLIEHKU XUMUYECKOI HEOMHOPOAHOCTH. JleHApUTHAS THKBALHS —
OIIpe/ieNIeHNe, TIPHYMHEI 00pa30BaHMUs, CTEIICHB JIMKBAIIH 110
3JIEMEHTaM U OTPHIATEIbHOE BIUSHIE Ha CBOHCTBA CTAIIH.

26. Jaiite o011yto XapakTepuCTUKY HEMPEPHIBHON Pa3IuBKU




CTalld U €€ CPaBHEHUE C PA3TUBKON B M3JIOKHHIIBL.

27. OnuIIuTe yCAOBHUS 3aTBEPACBAHUS HEMPEPHIBHOIUTOTO
CIINTKA: YYACTKH OXJIAXK/ICHHUS, YCIIOBHS TEIJIOOTBOJIA, TITyOHMHA JTYHKH
JKUJIKOTO METaJuIa M CKOPOCTh 3aTBEPICBAHNSI.

28. Texnonorust 1 0COOEHHOCTHA OXJIAXKIECHUS METajia B
KpHUCTaITU3aTOpe, TOJIIMHA 3aTBEPICBILCH KOPKH Ha BBIXOJIC U3
KpHUCTaTU3aTopa, TpeboBaHus K Hell, TeMIiepaTypa MOBepXHOCTH
CIIMTKA Ha BBIXOZE U3 KPUCTAIUIM3aTOpa

29. OO6pa3oBaHue CTPYKTYPHBIX 30H U XUMUYECKas
HEOJHOPOJTHOCTH B HETIPEPHIBHOM CITUTKE CIIOKOWHOW CTaH
30. TexHOMOTHsT U 0OCOOEHHOCTH OXJIAXICHHSI METallia B 30HE

BTOPUYHOTO OXJakaeHus, JyinHa 3BO u Temneparypa HoBepXHOCTH
cIuTKa Ha Bbixoje us 3BO.

31. OCOOCHHOCTH CTPOCHHS HENPEPHIBHOIUTOIO CIUTKA
KHUIIAIIEH CTalIX U CTEIEHb Pa3BUTHS XMMUYECKOM HEOJHOPOJHOCTH B
HEM

32. Ilepeuncnute BUABI MAallUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAM HEIIPEPHIBHOM PAa3JIUBKU CTAIH
BEPTHUKAIBHOTO TUMA (OTIMYUTEIbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

33. Ilepedncnure BUABI MAlIUH HENPEPBIBHOIO JUThS 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAM HEIIPEPHIBHOM Pa3JIUBKU CTAIH
paauanbHOTO TUMA (OTIMYUTENbHBIE OCOOEHHOCTH, IPEUMYILECTBA U
HEJIOCTATKH).

34. Ilepedncnure BUABI MALIUH HENPEPBIBHOIO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepuCTUKY yCTaHOBKaM HENPEPBIBHOM pa3iuBKU CTaJIN
KPUBOJIMHEHHOTO TUMA (OTIMYUTEIBEHBIE OCOOCHHOCTH, IPEUMYILECTBA
1 HEJIOCTATKH).

35. INepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapaKTepHCTUKY YCTaHOBKaM HEMPEPhIBHOMN Pa3IMBKU CTalU C
M3rA0OM CITUTKA (OTIMYUTEIFHBIE OCOOCHHOCTH, IPEUMYIIECTBa U
HEIOCTaTKH).

36. IepeuncnuTe BUABI MAIIMH HENPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepHCTHKY YCTaHOBKaM HEMPEPBIBHOMN Pa3IMBKU CTAIN
TOPU30HTAIBHOTIO THIA (OTIMYUTENFHBIE OCOOCHHOCTH, IIPEUMYIIIECTBA
Y HEJIOCTATKH).

37. CdopmynupyiiTe OCHOBHBIE JOCTOMHCTBA U HEJOCTaTKU
paznuyHbix BU1oB MHJI3 o KOHCTpYKIMHM, 3KCILTyaTalluu U KadyeCTBY
nomydaemMotit 3arotoBku. Ocobennoctu npumererns MHJI3 pa3nuaabix
BUJIOB B 3aBUCMMOCTH OT CBOICTB Pa3JIUBAEMOMU CTAJIH.

38. IlepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUTbS 3aroTOBOK. ITpoMexyTOUHBIN KOBI: HA3HAYEHUE, KOHCTPYKLUS,
(yTepoBKa, TEXHOIOT U IPUMCHEHHSI.

39. IlepeuncnuTe OCHOBHBIE Y3IIbI MAIIUHBI HEMPEPHIBHOTO
JIUThS 3ar0TOBOK. MeXaHNU3M KadaHus KpUCTAJUIM3aToOpa: Ha3HaueHHeE,
aMIDIATY/a ¥ 9acTOTa KayaHus. HoBbIe cHCTEMBI KadaHHS
KPHUCTAJUIU3aTOPOB.

40. IlepeurcnuTe OCHOBHBIE Y3IIbl MAIIMHBI HEMPEPHIBHOTO
JIUTbS 3aroToBOK. Kpucrannusarop: Ha3HaueHUe, KOHCTPYKLUH,
Martepua, CTOHKOCTb, [UIMHA U (hopMa MOMEPEUHOro CEYEHHS.
CoBpeMeHHbIE TPeOOBaHUS K KOHCTPYKIIMU KPUCTAILIN3aTOPOB.

41. IlepeuncnuTe OCHOBHBIE y3i1bl MAalllMHbI HETIPEPHIBHOIO
JIUThs 3arOTOBOK. 30Ha BTOPUYHOI'O OXJIAXKAEHUS: HA3HAUCHUE,
HPOTSKEHHOCTH, KOHCTPYKIIHS, CIIOCOOBI MOAAa4YX BOABI HA CITUTOK U
BapHaHThI pa3MelieHHs! GOPCYHOK M MOJJIEP>KUBAIOIINX YCTPOHCTB B
3aBUCHMOCTH OT (hOPMBI ITONEPETHOT0 CEUCHNS CIUTKA. BimsHue
MHTEHCUBHOCTH BTOPUYHOI'O OXJIAXkKIEHHS HA KAUECTBO CIIUTKA

42. Temneparypa meraiia, paznuBaemoro Ha MHJI3 u
[I0CJIEZ0BaTENbHOCTD onepanuii no nogroroske MHJI3 k pasnuBke.
OCoOeHHOCTH TEXHOJIOTUH HAaYaIbHOTO TIEPHUOA PA3IUBKHU CTAIIH Ha
MHJI3. 3aBUCUMOCTb CKOPOCTH Pa3JIMBKU OT CEUEHUSI CIUTKA U
CTENEHU JIETUPOBAHUS CTAMH.

43. Cr1oco05I Iofayy MeTaula B KPUCTAIUIH3aTOop, X
JOCTOMHCTBA M HEJJOCTATKH, OCOOCHHOCTH MPUMEHEHHUS.
44, Ponp nutakooOpasyroomux cMeceid mpu HEenpepbIBHOM

pasnuBKe U TpeOoBaHMS K HUM. Pacxoy cMecH U onTHMansHas TONIIHHA
cMecH B kpuctammsarope. CriocoObl CHIXKEHHS TPEHUS CIIUTKA O
CTEHKM KPHCTaJLIN3aTOPa U 3aLUUTHI METAILIA OT OXJIAKICHUS,




OKHCJICHHUS] 1 BO3MOK "HOT'O 00pa30BaHUs 3aBOPOTOB OKUCICHHOM
KOpKH

45. JlaliTe OIleHKy KauecTBY HEMpPEPBIBHO JIMUTHIX 3arOTOBOK I10
OTHOIIICHHUIO K CITUTKAaM, TIOJy4YE€HHBIM B U3IOKHUIax. [lepedncnure
OCHOBHBIE 1€(EKTHI CTUTKOB, MOMy4aeMbIX He-IPEPHIBHON pa3IHBKOH,
OOBSCHUTE PUYUHEI UX TTOSIBJICHHS U C(HOPMYITHPYITE BO3SMOKHBIC
MEPOIIPHUATHUS TI0 HX YCTPAHESHUIO.

46. Bugpl ycTaHOBOK HENPEPBHIBHON PA3JIMBKU CTaId HOBOI'O
nokosieHust. Cxema Mpou3BOJCTBEHHOIO Mpolecca, 0COOEHHOCTH
KOHCTPYKIIUH, TPEUMYIIESCTBA U HEIOCTATKH

47. JlaiiTe CpaBHUTEIIBHYIO XAPAKTEPUCTUKY Pa3IMYHbIM
croco0aM pa3IuBKHU CTAIM: B U3JI0KHUILIBI, Tpaauuuonusie MHII3,
JIUTEHHO-TIPOKATHBIE KOMIUIEKCHI

48. [lepeuncnure HanpaBICHUS IO COBEPIIEHCTBOBAHUIO
TEXHOJIOTHH U TEXHUKU HETIPEPHIBHOM Pa3NMBKU CTAJIH.

49. Buapl ycTaHOBOK HENpephIBHOW PAa3IMBKU CTaId HOBOT'O
nokosieHus. CTaauy COBEpIICHCTBOBAHMUS JIUTEHHO-TIPOKATHBIX
KOMIUIEKCOB MIEPBOTO, MTOIYTOPHOTO U BTOPOT'0 TIOKOJICHHH,
0COOEHHOCTHU TEXHOJIOTHUECKON CXEMbI U KOHCTPYKIIMH OCHOBHBIX
y310B JIIIK, npeumy1iecTBa 1 HEJOCTATKHU.

50. Bupap! ycTaHOBOK HENpPEPBIBHON PA3JIUBKU CTAId HOBOT'O
MOKOJIEHHSL. Y CTAHOBKH HETIPEPHIBHOM OTIUBKH MOJIOCHI BATKOBOTO
JICHTOYHOI'O TUIIOB, KOHCTPYKTUBHBIE OCOOEHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
II
Kox Haspare poBepsieMbIe
WHIUKATOPBI Copneprxanue paboTbl
paboTsI paboTsI .
KOMITETEHLIUH
P1 Beinonuenue u IK-2-31;11K-2- Teoperuueckre BOIIPOCH K 3al[UTe KypCOBOIl pabOTHI:

3alMTa KypcoBon
paboTHI 1O TeMe
«Pacuer nmapameTpoB
HEIpepbIBHOU
Pa3IMBKU CTAJID)

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

L. Ipoueccsl, mpoucxosIIe BO BpeMs BBITYCKa CTalH U3
CTaJICTUIABHJIBHOTO arperara, BBIICPIKKH e¢ B KOBIIE U Pa3IIHBKH.

2. Kakne TpeOoBaHMS IPEABABIAIOT K CTAlIM TEPEA Pa3THBKON?
3. Jaiite o011yt0 XapakTepUCTUKY HEMPEPBIBHON Pa3InBKU
CTaJM U €€ CPaBHEHHE C PA3IUBKON B U3JI0KHHUIIBL.

4. OnumuTe TEIUIOBBIE YCIIOBUS 3aTBEPACBAHUS
HETIPEPBIBHOINTOH 3aTOTOBKH: YIACTKH OXJIAXKACHHS, YCIOBHS
TEMJIO00TBOAA, ITyOHUHA TyHKH KUAKOTO METallla U CKOPOCTb
3aTBEp/ICBAHUS.

5. VYkakuTe OCHOBHOH BHA (BHIBI) TEILUIONEpEIaul MIPH
3aTBEpJIeBaHUU 3aTOTOBKU B KPUCTAJIIH3aTOPE.

6. YKakuTe OCHOBHOM B/ (BUBI) €CTECTBEHHON
TEIUIONepeAadr IIPH 3aTBEPICBAHUHN 3arOTOBKH B 30HE BTOPHYHOTO
OXJTXKACHHS.

7. DOpMHPOBAHUE CTPYKTYPBI HEMPEPHIBHOIUTON 3arOTOBKU
CIIOKOMHOM CcTaiu.

8. OCOOCHHOCTH Pa3IMBKU M CTPOCHUS HETIPEPHIBHOIHUTHIX
3aroTOBOK KHIISILIEH U MOJIyCIIOKOMHOM CTalu.

9. INepeuncnnTe OCHOBHBIE BHIBI KIACCU(PUKALUKM MAIIHH
HETIPEePHIBHOTO JINTHS 3aTOTOBOK.

10. Ilepedncnure BUABI MALIUH HENPEPHIBHOIO JIUThS 3aTOTOBOK.
JlaiiTe XapaKTepHCTHKY YCTaHOBKaM HEMPEphIBHOMN pa3IUBKU CTAIU
BEPTHKAIBHOTO THITA (OTIIMIUTEIBHBIE OCOOCHHOCTH, TPEUMYIIECTBA U
HEIOCTaTKH).

1. IepeuncnuTe BUABI MAIIMH HENIPEPHIBHOTO JIUTHS 3aTOTOBOK.
JlaiiTe XapakTepHCTHKY YCTaHOBKaM HEMPEPhIBHOMN Pa3iIMBKU CTAIN
paguaIbHOTO U KPUBOJIMHEHHOTO THHA (OTIMYUTENBHBIE OCOOCHHOCTH,
HPEHMYIIEeCTBA M HEJOCTATKH).

12. IepeuncnuTe BUABI MAIIMH HEMPEPHIBHOTO JIUThs 3aTOTOBOK.
JaiiTe XapaKTepHCTHKY YCTaHOBKaM HETIPEPBIBHOM Pa3IMBKU CTAIH C
M3rnOOM CIUTKA (OTIMYUTEIIFHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEIOCTaTKH).

13. IlepeuncnuTe BUABI MALIMH HEMPEPHIBHOTO JIUThs 3aTOTOBOK.
JlaiiTe XapaKTepHCTHKY YCTaHOBKaM HETIPEPBIBHOM Pa3IMBKU CTAIIN
TOPU30HTAIBHOTO TUMA (OTIHMYUTENIFHBIE OCOOEHHOCTH, IIPEUMYIIECTBA

Y HEJIOCTATKH).

14. VYkaxure ocHOBHble npeumyiectsa MHJI3 ¢ BepTukanbHbIM
PAacIONOKEHHEM TEXHOIOTHYECKOH OCH




15. Yxaxute ocHOBHBIE peumymectsa MHJI3 ¢ pagnansHbIM U
KPUBOJIMHEHHBIM PacHoJIOKEHUEM TEXHOIOTHYECKOH OCH

16. IlepedncnuTe OCHOBHBIE y37bl MAalllMHBI HETIPEPBIBHOIO
JIUTHS 3arO0TOBOK. [TpOMEXyTOYHBIIN KOBII: HA3HAYCHUE, KOHCTPYKIINS,
TEXHOJIOTHS TIPUMEHEHHSI.

17. [NepeuncnnTe OCHOBHBIE Y31Ibl MAIIMHBI HETIPEPHIBHOTO
JIATHS 3aTOTOBOK. MeXaHN3M KadaHH KPUCTAIUIH3aTopa: Ha3HAUCHHE,
KOHCTPYKIUS, TApaMETPHI pabOTHI.

18. [NepeuncnnTe OCHOBHBIE Y3JIbl MAIIMHBI HETIPEPHIBHOTO
JIATHS 3aroTOBOK. KprcTaymmmsarop: Ha3HaueHNE, KOHCTPYKIINH,
Matepua, CTOHKOCTh, [UIMHA U (hOpMa ITONIEPEIHOr0 CEYEHHS.

19. [TepeuncnnTe OCHOBHBIE Y3JIbI MAILMHBI HETIPEPHIBHOTO
JMTHS 3aTOTOBOK. 30HAa BTOPUYHOT'O OXJIAXK/ICHUSI: Ha3HAYCHHE,
KOHCTPYKIIUS, CIIOCOOBI ITOJJaYH BOIBI HA CIIMTOK M BAPHAHTHI
pa3mMereHns GOPCYHOK U TOIAEPKUBAIOIINX POIUKOB B 3aBUCHMOCTH
OT (hOPMBI MONIEPEUHOr0 CEUCHUS CIUTKA.

20. YKakuTe OCHOBHOE Ha3HauY€HHUE 3aTPAaBKU B TEXHOJIOTUU
HETPEePBIBHON Pa3IMBKH CTAIIH.
21. [lepeuncnuTe OCHOBHBIE TEXHOJOTHYECKHE OTEpaLlut

HENPEPHIBHOM Pa3JIMBKU CTallM, HAYMHAs C IIEPBOI1 oleparyei 1o
TIOATOTOBKE — OCMOTP M INAarHOCTHKA TEXHHYECKOTO COCTOSHHS Y3II0OM
MHJI3.

22. INepeuncnnTe OCHOBHBIE MapaMeTPbl HENPEPHIBHOI
Pa3IMBKH M 3aKOHOMEPHOCTH HX PEryIHpPOBaHUS. 3aBUCHMOCTD
CKOPOCTH Pa3iIMBKH OT CEUCHHUS CIUTKA, TEMIIEPaTypHI IIeperpesa u
CTEIEHH JIETHPOBaHUs CTaJIH.

23. CriocoObl MoJ1auy MeTajljia B KPUCTALIU3ATOp, HX
JIOCTOMHCTBA M HEJIOCTATKH, OCOOCHHOCTH MpHUMeHeH!s. Pomnb
HITaK00OPa3yIONINX CMecel PH HeTIPEPHIBHON pa3UBKe U TPeOOBaHHSA
K HUM.

24. [epeuncnnTe OCHOBHBIE IEe(EKTHl HENPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO m3m0XkNTE yCmoBus (GOPMHUPOBAHHS IPOIOIBHBIX
Y MIOIIEPEYHBIX TPELINH, YKOKUTE IPUIUHBI UX BOSHUKHOBEHUS.

25. INepeuncnnte OCHOBHBIE e(EKTHI HENPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO M3M0KATE yCIOBHS (POPMHUPOBAHUS CETIATHIX U
MayKooOpa3HbBIX TPEIINH, yKAXKHUTE MPUYUHBI UX BOSHIKHOBEHHUS.

26. Iepeuncnnre OCHOBHBIE e(EKTHl HENPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO M3MOXKHTE yCIOBHS (POPMHUPOBAHUS OCEBOH
XUMHYECKOH HEOTHOPOIHOCTH, YKXKUTE IPHINHBI €€ BOSHIKHOBEHHS.
27. IMepeuncnure ocHOBHBIE e(EKTHI HEIPEPHIBHOIUTHIX
3aroroBok. [Tonpo6HO u3noXkHUTE YCIOBUS POPMUPOBAHHS OCEBOM
PBIXJIOCTH M OCEBOH TPEIINHBI, YKAXHUTE MPUINHBI HX BOSHIKHOBEHHS.
28. VYkaxxuTe IinaBHbIC (HaKTOPHI, ONPEACIISIOMIUI
HPOODKUTEIBHOCTh 3aTBEPAEBaHMS HENPEPHIBHOIMTOMN 3arOTOBKH TIPH
OINITHMAIIBHBIX TEMITEPATYPHBIX YCIOBUSAX PA3IUBKH.

29. UeM ompezensercss MaKCUManbHO JOIYCTUMAas CKOPOCTh
BBITSITUBAHUS 3aTOTOBKH?

30. Jaiite onpenenenne merautyprudeckor mmne MHJI3.

31. JlaiiTe onpeneneHne TEPMUHY «TITyOHHA JYHKH JKHAIKOTO
MeTaJlIa) U PaCCKaKUTE OT YT OHA 3aBUCHT?

32. VkakuTe OCHOBHBIE MapaMeTPBl, ONPEAEIAIONINe CKOPOCTh
Pa3IUBKH CTaNH (T/MHH) 4epe3 OINH pyUeH.

33. VKaxuTe OCHOBHBIE IAPaMETPhI, ONpPEEISIOIINE
HPOJOIKUTETBHOCTD PA3IUBKU TIABKH.

34. YT0 HEOOXOMMMO YUHTHIBATH IIPH BHIOOpPE IHMaMeTpa KaHaia
Pa3IMBOYHOTO CTaKaHa CTATHKOBIIA M TPOMKOBIIIA?

35. C Kakoll LebIo IIPU HeMPEepHIBHOW Pas3iMBKE CTalu

HCIIOJIB3YIOT MOTPYIKHBIC CTAKAHBI M 3aIIUTHBIC TPYObI?




P2 JlabopaTopHas IK-2-31;11K-2- 1 Uro Taxkoe ycaJodHas paKoBHHA?
paborta Nel: YI;IIK-2-B1;IIK-1- |2 [IpuurHa 00pa3oBaHuUs yCaJ0YHONH PAKOBHHBI B CTAILHOM
Wzyuenue 31;IIK-1-Y1;IIK-1- | cmutke
yCal04YHbIX BL;IIK-5-31;IIK-5- |3 OT 4ero 3aBUCHT 00BEM YCAIOYHOH PaKOBHHBI?
MIPOLIECCOB MPH YL;IIK-5-B1;IIK-6- |4 MecTo 1 MeXaHu3M 00pa30BaHUS YCAJAOUHON PAaKOBHHBI.
KpUCTaIUTU3ALIAN 3LIIK-6-Y 1;IIK-6- |5 ®DakTOpbI, BIUAIONIME HA BEIMYUHY U POPMY yCaTOIHOMN
cTanu B u3noxHunax |Bl PaKOBHUHBL.
6 Crioco0bI yMEHBIIEHHs TOJIOBHOI 00pe3n cImTKa:
KOHCTPYKTUBHBIE U TEXHOJIOTUYECKHE.
7 Kaxk Bnmster yremneHne n o0OrpeB BepXHEH 9acTH CIMTKa Ha
OTHOCUTENBHYIO TIYOHHY YCaI0YHON PAKOBUHBI M BBIXOJ TOAHO TO?
KaxoB MexaHu3M 3TOro BIUSHUS?
8 Kak BiMsieT oTHOIIEHHE BBICOTHI K LIMPHHE CIUTKA Ha
OTHOCH TEIIbHYIO TIIYOHHY YCall0YHON PAaKOBUHBI M BEIXOJ] TOJHOTO?
KaxoB MexaHu3M 3TOro BIUSHUS?
9 Kak BiusieT yImmpeHue CIMTKa Ha OTHOCUTEIBHYIO TIyOuHY
ycaZio4HO# pakoBUHBI? KakoB MeXaHM3M 3TOrO BIUSAHUA?
10 Kaxk Brmster opma ycamodHOH paKOBHHBEI Ha BBIXOJ TOJHOTO
MeTtajuia?
11 Kak BiusieT ckopocTh pa3jivBKH U TEMIIEpaTypa
pa3IrBaeMo )KHAKOCTH Ha OTHOCH "TEJIFHYIO IIyOHHY yCaJI0qHON
PaKoBUHBI U BBIX0J] roqHOr0? KakoB MeXaHH3M TOTO BIUSHUA?
12 Kak BiuseT cnocod pa3iuBKH Ha OTHOCH TEJIbHYIO TITyOUHY
yCal0OYHOMN PaKOBUHBI M BBIXOJ rogHOro? KakoB MexaHH3M 3TOTO
BIUSHUSA?
P3 JlaGoparopHast MK-2-31;I1K-2- 1 ®akTophbl, ONpeAeAIoNIe TONUHY TBEPIOH KOPOUKU
pabota No2: V1;ITIK-2-B1;IIK-1- [ MeTanna Ha BbIXO/€ U3 KPUCTAILIIM3ATOpA.
MonenupoBanue S3LIIK-1-V1;IIK-1- |2 ®DaxTOpPbI, ONMPECIAIONINEe TIYONHY PACITONOXKECHUS KUKON
HEIpepbIBHOU B1;IIK-5-31;I1K-5- (hasbl B TeNe HEMPEPHIBHOTO CITUTKA.
Pa3NUBKU CTaH V1;IIK-5-B1;IIK-6- |3 CrniocoObl pacyeTa TONLIMHBI 3aTBEpeBLIeH KOPKH
31;IIK-6-Y 1;I1K-6- | HenpepbIBHOTO CIIUTKA.
Bl 4 Omnpenenenue rTyOUHBI )KUIKON (Pa3bl CITUTKA PACYECTHBIM
MyTeM.
5 TexHonornueckue mapameTrpbl, ONpenessoIue
npousBoauTesnsHocTs MHII3.
P4 JlaboparopHast IIK-2-31;I1K-2- 1 Bunpl 1eeKTOB HEMPEPHIBHOIUTONW 3ar0TOBKH.
pabota Ne3: Y1;IIK-2-B1;IIK-1- |2 Kakne meexTsl CIIUTKA OTHOCATCS K TIOBEPXHOCTHBIM?
Uzyuenue nepexro |3L;IIK-1-YL;IIK-1- |3 Kakue neeKThl CIUTKA SBISIOTCS BHYTPEHHAMHE?
HEINPEepPBHIBHOIUTON B1;IIK-5-31;IIK-5- |4 Kak BBINIAOUT U3ydaeMblid gedext?
3arOTOBKH Y1;IIK-5-B1;IIK-6- |5 KakoBbl pu4rHBI BOSHUKHOBEHUs U3ydaeMoro nedekra?
6

31;I1K-6-Y1;I1K-6-
Bl

KaxoBbl Mepbl OpeynpexaeHusi 06pa3oBaHus U3y4aeMoro
nedexra?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 6I/IJ'IeTOB, TECTOB M T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT IPH UCIIONb30BaHUH CICIYIOMNX 00s3aTeIbHBIX (HOPM KOHTPOJIS: BHITIONHCHHUE U 3aIlIUTa JTaO0paTOPHBIX paboT B BHIE
YCTHOTO OIIPOCa [0 KOHTPOJIEHBIM BOIIPOCAM.

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

Hucrumunna: « Teopust 1 TEXHOIOTHS Pa3IuBKU CTAIIN

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

IIpoduis noaroToBku: «MeTayuTyprus YepHbIX METAIJIOB)

®dopma 00ydeHUs: 3a09HAST

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
YKa3aHUIX, IMEET 3HAUUTEITLHBIC OIMOKK B pacdeTax. [Ipu 3amiure CTyACHT 3aTPYIHIETCS OTBEYATh Ha MMOCTABICHHBIC BOPOCHI 10
TeMe, He 3HaeT TEOPHH BOIIPOCaA, IIPU OTBETE JAOMYCKACT CYIIECTBCHHBIC OIMTHOKH.

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. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

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,
YKa3aHUs
JI3.2 | anoBamoB 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 ykazaHus 1715 fDocumentld=10567
BBITIOJTHEHUST KYPCOBOM paboThI
6.2. Ilepeuenn pecypcoB HH(GOPMAIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MHUCuC" 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 | AntuBupyc Kaspersky Endpoint Security ns 6usneca-Pampennstit Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 |Zoom
6.4. Tlepeuens MHPOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHATBHBIX 023 JaHHBIX
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcHarueHue
212 VYuyeOHas ayautopuss i 3aHATHi | Kommiekt yyeOHol mebenn Ha 44 MecT Al 00yYaroImuxcs,
JICKITAOHHOTO THIIA, MpakTHIEeCKUX | | cTalMoOHAapHBI KOMIBIOTEp I MpernojaBateis ¢
3aHATHH BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa
ayJUTOpHAs MeIoBasi, BeO Kamepa, KOJIOHKH,
nuneH3nonHble  mporpamMbl - MS  Office, MS  Teams,
antusupyc Dr.Web.
217 VYuebnas abopaTopus KommiekT y4ue6HO# Mebenu Ha 10 MecT a1 00ydaromumxcs,

MeTaTHYEeCKUH CTEH[, CTeNnax nox 00pas1bl
900*500%2000, Beckl mTabOpaTOpHBIC TEXHHUYECKUE, MAaKeT
JIOMEHHOT0 11€Xa, MaKeT MapTEeHOBCKOr'0 IeXa.

8. METOJJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIUXCA

OcBoeHHE TUCHUILIMHBI IIPE/IIONaracT Kak MpoBEICHHUE TPAIUIHOHHBIX ayIUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOM
nHpopMaImoHHo-o0pazoBaTenbHO cpene HUTY MUCHUC (BMOC), yacThio KOTOPOH HEIOCPENCTBEHHO NPEIHA3HAYCHHOM TS
OCYIIECTBICHIUS 00pa30BaTEIFHOTO MpOIlecca ABIISETCS IEKTPOHHBIN 00pa3oBaTensHbIil pecypc LMS Moodle.

PexoMeHmaInuy 1o yCcrenHoMy 0OCBOSHHUIO Kypca B TPaIUIIMOHHOH (opMme.

J1s1 yCTIenmHOTo YCBOCHHUS TEOPETHIECKOT0 MaTepraia HeoOX0IIMMO Pery IIpHO ITOCeIaTh JICKIINH, IEPEINTHIBATE JICKITHOHHBIHA
MarepHall, 3HaYMTeIbHOE BHUMAHUE YIENSATh CAMOCTOSTEIbHOMY H3YyUEHHIO JTUCIUILIHHBI.

[TporpamMmMa JUCIUIUIMHBI BKIFOYACT JICKIIMOHHBIC, IPAKTUYCCKHE 3aHATHS U J1a00paTOPHBIC 3aHATH, BHIIIOJIHCHUE KYPCOBOM

paboTEI.

Kypcosas pabota oTnmdgaeTcst 3SHaUUTENbHBIME 3aTpaTaMi BPEMEHH U TpeOyeT OT CTYAEHTa 3HAHUH JIEKIIHOHHOTO MaTepuara,
METO/IMUECKUX yKa3aHMI 10 BBIIIOIHEHNIO KypCOBOM PaOOThI M OOJIBIIOro BHUMaHHMs. B CBS3M ¢ 3TUM, NP IUIAHUPOBAHUU CBOCH
CaMOCTOSTENBHOM pabOTHI BaM CIIEAYET yUUTHIBATH, YTO MPOITYCK JICKIMOHHBIX 3aHATUH 1 HEBHUMATEIBHOE OTHOIICHUE K
M3YYICHUIO METOMYECKIX YKA3aHHH CYIIEeCTBEHHO OCIOKHUT BHITTOJTHEHHE KYPCOBOH paboTHI.

IoaroroBka K BEIMOITHEHUIO KypCOBOI paOOTHI 3aKIIFOUAETCS B H3Y4EHUU COOTBETCTBYIOIINX METOANIECKHX YKa3aHUH U
CTaHJIapTOB 110 O(OPMIICHHIO PabOTHI. 3aJaHKE Ha BBINOJIHEHUE KYPCOBOH pabOThI BbIIaeTCS HA yCTaHOBOYHOM ceccun. Cpok
C/1aud Ha IPOBEPKY — 3a 2 HEJEIH 0 IK3aMEHAIIMOHHON ceccni. KOHCYIbTanuu o BOIpocaM, CBSI3aHHBIM C BBIITOJTHEHHEM
KypCOBOH pabOTHI IPOBOATCS IT0 COTTIACOBAHMIO C MPETIOaBaTesNIeM, BEAYIUM JUCIUIUINHY, B COOTBETCTBHHU C PACTIMCAHUEM.
OdopmiieHHas: B COOTBETCTBHM CO CTaHAapTaMU KypcoBasi paboTta ciaercs Ha Kadeapy MeTaulyprudeckux TeXHOJIOTHN 1
00opynoBanust. [IpaBuibHO BeITIOTHEHHAs paboTa JAOIMYyCKAeTCs K 3allUTe, KOTOpast IPOBOAUTCS B YCTHOI (hopMme Ha
9K3aMEHAMOHHOH ceccur. Pabora, He JOMyIeHHas K 3aIIMTe, BO3BPAIIACTCS CTYACHTY Ha JOPabOTKY.

JlabopaTopHBIe pabOThI OTINYAIOTCA 3HAYUTENFHBIMU 3HEpro3arpaTaMu. YacTs paboT MPOBOAUTCA MPH UCTIONH30BAHUH
BBICOKOTEMIIEPATYPHBIX arperaTos, CBs3aHa CO 3HAUMTEIBHBIMU 3aTPaTaMK BPEMEHH, KPOME TOT'0, JUISl UX ITOJIHOLEHHOTO
BBITIOJTHEHUS TPEeOYyeTCsl ydacTHe B HEeH HECKOIBKHUX CTYACHTOB IO/ PyKOBOJICTBOM IperroaBaTels Win 1abopaHTa. B cBs3u ¢ aTiM,
TIpH TUTAHUPOBAHUY CBOEH y4eOHOI paboTHI BaM CIeAyeT YIUTHIBATE, YTO MPOITYCK JJAOOPATOPHOTO 3aHATHS CBSI3aH CO
CJIO)KHOCTSIMU X BBIITOJHEHHUSI.




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
00pa3oBaTebpHOro Mpoliecca sBIseTCsl IeKTPOHHbIH 00pa3oBaTenbHbIi pecypc 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.




