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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1 | [ToAroTOBUTH BBIITYCKHUKOB K IIPOM3BOICTBEHHO-TEXHOJIOTHUECKOM 1EATEIIbHOCTH, CBA3aHHOM C AKCIUTyaTalueit
arperaToB I10 pa3jiMBKe CTAJIH.

1.2 | U3y4uTs TeopeTHUeCKUe OCHOBBI KPUCTAIM3AIUY CTAIN U (POPMUPOBAHUS CITUTKA B M3T0KHUIIE U TIPH HEMIPEPHIBHON
pasnuBKe, 0OecreunBarolye NoIydeHue Ka4eCTBEHHBIX 3aT0TOBOK C MUHUMAIbHBIMH YHEPro3aTpaTaMy U
BO3JCHCTBUAMU HA OKPYXKAIOLIYIO CPELY.

1.3 | OcBOUTH (H3UKO-XUMIYECKUE, TEPMOJHHAMHICCKIE, TEIIOBBIC, YCAI0YHbIC, INKBAIIMOHHBIC, MEXaHIHYECKUE U JIp.
IIPOIIECCHI, OTpeersroniie GopMHpPOBaHHUE CTAILHOTO CIIMTA W HENPEPHIBHOINTOMH 3arOTOBKH.

1.4 | I3yquTh OCHOBHEIC BHJIBI 000PYTOBAHUS IS Pa3IMBKH CTAH.

1.5 | HayunTs BEIOMpaTh OCHOBHBIE BH/BI PA3IMBOYHOIO 000PYNOBAHUS (TUIIBI CTallb- M MPOMKOBILEH, BUIBI H3JI0KHHIL U
MHII3).

1.6 Cq)OpMI/IpOBaTB CIIOCOOHOCTH BHJICHUSA npo6neM U TCHACHIIUMN Pa3BUTHA COBPEMCHHOT'O CTAJICIINIaBUJIIBHOI'O ITPOU3BOACTBA
" ONIpCACICHNUA OCHOBHBIX TCXHUYCCKUX TmoKasaresei pa6OTLI MCTAJUTYPTUYCCKUX arperaTtoB, UCIIOJIb3YEMBbIX IS
Ppas3iMBKU CTAJIN.

2. MECTO JUCIUMIIVIMHBI (MOAYJIsA, IIPAKTUKH, HUP) B CTPYKTYPE OIIOII BO

uxn (pazmoen) OOIT: | b1.B.JIB.6

2.1 | TpedoBaHus K MpeIBAPUTEIbHOI MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | OcHOBBI CTaNEIIIABMIIBHOTO MPOU3BO/ICTBA

2.1.2 | Teopus u TEXHOIOIUS IPOU3BOJCTBA CTAIN

2.1.3 | MarepuanoBeneHue

2.1.4 | Meraimyprudeckie TeXHOJIOTUN

2.1.5 | Tertorexuuka

2.2 | IMcuMuIMHbI ¥ MPAKTHKH, /I KOTOPBIX 0CBOCHHE JAHHON TUCHMILIHHBI (MOIYJI51) HEOOXOAHMO KAK
NpelecTBYIOLIee:

2.2.1 | ObopynoBaHue ariioAOMEHHOTO U CTAJICIUIABHIILHOTO MPOU3BOICTB

2.2.2 | TIpoekTpoBaHHUE CTAJICIIIIABUIIBHBIX U JOMEHHBIX LIEXOB

3. IEJIN JUCHUIIJIMHBI (MOAYJIA, IPAKTUKHW, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH
KOMIIETEHIIUAMM, KOTOPBIE JTOJI’KHBI BbITh TJOCTUT'HYTbI OB YYAIOIIUMCS

IK-3.1 : Cnoco6HOCTH OCYIIECTBJIATh H KOPPEKTHPOBATH TEXHOJIOTHYECKHe MPOIecChl B METAJLIIYPrUH U
MaTepuanoodpadoTke

3HaTh:

YpOBeﬂb 1 YCTpoﬁCTBO, IIPUHIMUIT JICUCTBUA U mpaBuJia SKCIUTyaTalliu TEX-HOJIOTMYECKOI'0O 06opyz[013aHnﬂ IJIs IPOU3BOJACTBA
CJIMTKOB U HCIIPCPBIBHOJUTBIX 3arOTOBOK

Yposens 2

Yposens 3

Ymers:

VpoBerb | | OCyIIECTBIATH TEXHOIOTHYECKUH MPOLECC MPOM3BOICTBA CIIMT-KOB U HEIPEPHIBHOIUTHIX 3arOTOBOK C yY4ETOM
ocoOeHHOCTel 000pyI0BaHHS U TPEOOBAHUH K KaUeCTBY MPOTYKIINU

Yposens 2

Yposensb 3

Baanernb:

VYposens | | Meromamu pacdyera ONTUMAIBHBIX TApAMETPOB PA3IUBKHU CTAJIH C YIETOM 0COOCHHOCTEH 000pyNOBaHNS U
TpeOOBaHUH K Ka4ecTBY IIPOTYKIINU

VYposeHs 2

Yposens 3

IICK-3 : Cnioco0HOCTb aHAJIM3UPOBAThL H COBEPLICHCTBOBAThL TEXHOJI0THYECKHE NIPOoLecchl IPOM3BOACTBA CTAIN B CJAUTKAX
U HeNPepbIBHOJHUTBIX 3aT0TOBKAX

3HaThb:

VYposens | | BnusHue TEXHOIOTHYECKHUX MTapaMeTPOB PA3INBKU M KOHCTPYKTUBHBIX OCOOCHHOCTEH pa3IMBOYHOTO
000pyI0BaHUS Ha TEXHUKO-3KOHOMHYECKHUE TI0KA3aTeNU IPOU3BOACTBA CIUTKOB U HEIPEPHIBHOIUTHIX 3aTOTOBOK

YposeHs 2

VYposens 3

YMmers:

ypOBeHL 1 AHaJ'II/I3I/IpOBaTI> 1 COBEPHICHCTBOBATH TEXHOJIOTUYECKUEC MTPOILECCHI TPOU3BOACTBA CIIUTKOB U HETPECPBIBHOJIUTHIX
3aroToBOK C MCIIOJIb30BAHUEM COBPEMCHHOTI'O pa3JIMBOYHOI'O O60py,£[0BaHI/IH




Yposens 2

Yposens 3

Baanernb:

Yposens |

MeTOI[PIKOﬁ OIIPEACIICHUS ONITUMAJIbHBIX KOHCTPYKTUBHBIX IIAPAMETPOB PA3JIMBOYHOTO 060py)1013aHH5{ JJIsL
TIPON3BOACTBA CJIMTKOB U HETIPEPBIBHOJIMUTHIX 3aIrOTOBOK

YposeHs 2

Yposens 3

YK-11.1 : CnocodHocTh YyNpaBJsTh cBOeil NpogecCHOHATBHOI 1eATeJIbHOCTHIO UM TPOEKTAMH B COOTBETCTBYIOLIEi
npodeccuonaibHOM cepe, GpaTh Ha ceds OTBETCTBEHHOCTD 32 MPUHATHE PeLleHU i

3HaTh:
VYposens 1 | TexHOIIOTHYECKIE OCHOBBI PA3JIUBKH CTAIN M IPUMEHsIeMoe 000pyIoBaHIe
Yposens 2
Yposens 3
Ymersn:
VYpoBenb | | AHaIM3UPOBATH TEXHOJIOTUIO PA3IMBKH CTAIU
YposeHsb 2
Yposens 3
Baagern:
YpoBenb 1 | MeTogamu peryaupoBaHus MpoLecca Pa3IuBKU CTaN
YposeHs 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JNCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumeHoBaHMe pa3jie/ioB U TeM /BUJ 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kype M
Paznen 1. OcHOBBI TeOPUH KPUCTAJUIM3ANU.
Pa3zuBKa cTajiM B M3JI0KHMIBI.

1.1 CyIIHOCTh M MEXaHU3M IIPOIecCca KPUCTAIITH3AIUH. 5 2 IICK-3 IIK- J.1
TepmoauHAMIYECKHE YCIOBHS TOMOTEHHOM 3.1VK-11.1 | 212233
Kkpuctamuzanuu. Kputnueckuit pazmep 3apofplia.

VYcnoBust GopMHUPOBaHUS CTPYKTYPHI CITUTKA
JTUHAMUKa 3aTBepaeBanusl. /JIex/

1.2 XapakTepHucTrKa crocoO0B pa3IMBKH CTAJH B 5 2 TICK-3 TIK- JI1.1
U3N0XKHULBL. CTpOEHUE CTAIBHBIX CIIUTKOB B 3.1 VK-11.1 213253
3aBUCUMOCTH OT CTENIEHU PACKUCIIEHHOCTH.

XuMndeckast HEOHOPOJHOCTH CITUTKOB. /JIex/

1.3 TexHoIOTHS Pa3NMBKYU CTAJIN B U3JI0KHULIBI B 5 2 TICK-3 TIK- JI1.1
3aBUCHUMOCTH OT CTEIIEHU PACKUCIEHHOCTHU CTAJIH. 3.1 YK-11.1 212233
O0opynoBaHHeE TS PAa3IUBKU B U3JIOKHHIIBI H €TO
moaroToBka. /JIex/

1.4 JledeKThl CTambHBIX CIIMTKOB U METOJIBI OOPHOBI C 5 2 TICK-3 TIK- JI1.1
HUMU. BiusiHUE CTPYKTYpHI CIIMTKA HAa Ka4yeCTBO 3.1 YK-11.1 212233
TOTOBOM MpoayKIwH. /JIex/

1.5 OmnpeneneHue MpoIoDKUTENILHOCTUA U CpEHEN 5 2 IICK-3 IIK- JIT.1J13.1 o popme
CKOPOCTH 3aTBEPAECBaHUS CIIUTKA B 3aBUCHMOCTH OT 3.1 VK-11.1 2132 33 "Texunomnorus
CTEIEHH PacKUCIeHHOCTH cTand. /TIp/ poOJIEMHOTO

oOyueHus"

1.6 M3yuenue ycaouHbIX MPOIECCOB MPHU 5 2 IICK-3 IIK- JI1.1J13.2 o popme
KpUCTaJUTU3AIMH CTaIM B U3JIOKHUTIaX. /J1ab/ 3.1 YK-11.1 2132293 "T'pynmosas

pabora"

1.7 CamomoaroroBka o pazzaeiny "OCHOBBI TEOPHH 5 42 [CK-3 TIK- JI1.1J13.1
KpucTayu3auuu. Pa3znuBka cramu B 3.1 VK-11.1 2132533
n3noxHuuer". /Cp/

Pasnen 2. HenpepbiBHas pa3iuBKa CTaJM.

2.1 CyIIHOCTh ¥ XapaKTEPUCTHKA HETPEPBIBHOM 5 4 IICK-3 IIK- JI1.1
pa3nIuBKU CTany. TenaoBble YCIOBUS 3aTBEPACBAHU 3.1 VK-11.1 JI1.2J12.1
U CTPYKTYpa HENPEPHIBHOIUTOMN 3aroTOBKH. /JIek/ 212233

2.2 OcHOBHOE 000pYIOBaHKE MALIHH HETIPEPHIBHOTO 5 2 I1CK-3 IIK- JI1.1
TuThs 3aroToBok (MHJI3). /Jlex/ 3.1 YK-11.1 JI1.2J12.1

213233




23 Knaccuukanus MamuH HEIPEPLIBHOTO JTUThS 2 ICK-3 TIK- J1.1
3aroTOBOK U UX CPaBHHUTEIIbHAS 3.1 YK-11.1 JI1.2J12.1
xapaxtepucrtuka. /JIex/ 3132 33
2.4 TexHosI0THS HENPEPHIBHOM Pa3IMBKU U KaYECTBO 2 [ICK-3 IIK- J1.1
HEIPEPBIBHOIUTOMN 3arOTOBKU. BiusiHue 3.1 YK-11.1 JI1.2J12.1
TapaMeTpOB Pa3lIMBKH Ha Je(EKThI 2132533
HETIPEePHIBHOJIMTON 3aroTOBKH. /JIek/
2.5 CoBepILICHCTBOBAHUS TEXHUKH U TEXHOJIOTUH 2 TICK-3 I1K- JI1.1
HEeIpepbIBHOM pa3nuBKU. JIuTeliHO-IpOKaTHBIE 3.1 YK-11.1 JI1.2J12.1
KOMIUIEKCHI 1 TEXHOJIOTHSI HEPEPBIBHOTO JIUTHS 212233
moJIocHl. /JIex/
2.6 Omnpenenenue TMHAMUKA U TPOJIOJKUTEIBHOCTH 2 IICK-3 IIK- JI2.1J13.1
3aTBEPACBAHUS HEIIPEPBIBHOIUTOM 3arOTOBKH B 3.1 VK-11.1 012233
3aBHCUMOCTH OT KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKUX MapaMeTpoB pa3iauBkH. /I1p/
2.7 Br16op Buga MHJI3 u pacuer ux uuncina B nexe. /I1p/ 2 IICK-3 TIK- JI2.1J13.1
3.1 VK-11.1 213233
2.8 MonenupoBaHue HEIPEPHIBHOM pa3IMBKH 2 I1CK-3 IIK- JI2.1J13.2 o opme
cranu. /J1a6/ 3.1 YK-11.1 212233 "Kommnbrotep
HBII
umurarop"
2.9 Nzydenue nedekToB HEMPEPHIBHOIUTON 2 TICK-3 TIK- JI2.1J13.2 o gopme
3arotoBkH /J1a6/ 3.1 YK-11.1 212233 "I'pynmoBas
paboTta"
2.10 BrimosHeHue KypcoBoii paboThl Ha Temy: "Pacuer 55 IICK-3 IIK- JI2.1J13.3
IapaMeTpoB HellpepbIBHON pa3nuBku crain'. /Cp/ 3.1VK-11.1 | 2122033
2.11 INoaroroska k 3k3aMeny no aucruiuinae /Cp/ 42 IICK-3 IIK- | JI1.1JI2.1JI3.
3.1 YK-11.1 1
2012233
2.12 DK3aMeH 10 TUCHUILIHHE /JK3aMeH/ 9 IICK-3 TIK-
3.1 VK-11.1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoabHbIe BONPOCHI 1JII CAMOCTOATEILHOMN MOATOTOBKH K MPOMEKYTOUYHOM ATTECTALMH M0 MTOraM OCBOECHHS
JUCHUILTHHBI (MoayJsl, npakTuku, HUP)

Texyluii KOHTPOJIb PE3YAbTaTOB OCBOEHUs Y /] B COOTBETCTBUU € paboyei mporpaMMoii U KaJleHIapHO-TEMATHYECKUM MJIaHOM
HPOUCXOJIUT IIPU UCIIOIb30BAHUN CIISYIOIINX 00s3aTeNbHBIX (GOpM KOHTPOIIs: BeimonHeHue 1 3amuTa 1abopaTopHbIX paboT B
BHJIE YCTHOTO OTIPOCa MO0 KOHTPOJIBHBIM BOIIPOCAM.

Paboueit mporpammoii Y /I mpexycMoTpeHo IpoBeeHne 3-x nabopaTopHsIX paboT. Ilo xaxknoit mabopaTopHoii paboTe
odopmisercst 0T4eT, KOTOPBIH 3alUIaeTCsl MHIMBUIYaIbHO 110 KOHTPOJIBHBIM BOIIPOCaM JIA00PaTOPHOTO MPaKTUKYMa.
3amuIieHHbIe Ta0opaTopHBIC PAOOTHI SBIIOTCS JOIYCKOM K ITPOMEXKYTOYHON aTTeCTalluH B popMe IK3aMeHa.

ITpomexxyrouHas arrectauus no Y[ ocymecTBiIsercst IpH UCIOJIL30BAaHUH CIEAYIONIMX 003aTeNbHbIX (POPM KOHTPOJIS:

1. BeinosHeHNe ¥ 3amuTa KypcoBoi paboThl B YCTHOI (hopMe 10 KOHTPOIBHBIM BOIIPOCAM U 3aJJaHHSM, WM B BUJIE
KOMIIBIOTEPHOT'O TECTUPOBAHMS 10 TECTOBBIM 3a1aHusIM B cpene LMS Canvas.

2. DKk3aMeH, KOTOPBIf MOXKET IIPOBOIUTCS B YCTHOI (hopme 1o OmiieTaM, BKIFOYAIOMINM TEOPETUIECKHE BOMPOCH! U 3a1a4H,
OXBaTHIBAIOIIYE BCe paszienbl Y/, WM B TeCTOBOM (opMe 1o Te-CTOBbIM 3a1aHusiM B cpene LMS Canvas.

ITepedyens BOIPOCOB | 33IaHHUM 110 BUAAM TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOYHON aTTECTAIINH PEICTABICH HIDKE.

1). KoHnTposbHbIe BOMPOCH! IS 3alIUTHI JabopaTopHbix padot (YK-11.1-31, V1; [IK-3.1-31, ¥ 1; I[ICK-3-31,Y1)
JL.p. Nel MccnenoBanue AMHAMUKY 3aTBEPIAEBAHUS CTAIbHOIO CIIUTKA
W3 kakux cTaamii CKJIaAbIBaeTCs MPOIECC KPUCTAIUTU3AIIH?
Kakue ycnoBust HeoOXOIUMBI AT Havyajla KPUCTAIH3AIIH?
Kak u3MeHstoTcsl yCiaoBUsl KpUCTAUIM3AIMK B IIpOLiecce 3aTBEPAEBAHUS CcTaIn?
Kak BIHSIOT yCIIOBHS KPHCTAJUTHM3ALMK Ha CTPYKTYPY CIUTKA?
ITo xakOMy 3aKOHY M3MEHSCTCS TOJIIMHA 3aTBEPACBILETO CIIOS C TCUCHHEM BPEMEHH?
KakoB ¢u3nueckuil cMbICT U pa3MEPHOCTh KOd(QQUILIMEHTa 3aTBEpAEBaHMA?
Kax mupkynupyer paciuiaB B He3aTBepAeBLIeH yacTu ciautka? B uéM nmpuuuHa Takod LUpKyIsuun?
Kaxkoif xputepnii mogo0us TOIDKEH MCIONB30BATRCS TP MEepecuére pe3ylIbTaToOB MOJICIHPOBAHNS HA PEabHBIN CIUTOK?
Kakune macmrabHbIe IpeoOpa30BaHUs OCYIIECTBISIOTCSA NPH Tepecyére pe3yabTaToB MOJCTUPOBAHUSA?
0 Kakoe BeriecTBo uCnonb3yeTcs A MOAETHPOBAHUS KPUCTAIM3AMU CTAIH B 1JaOOPAaTOPHBIX YCIOBUSIX?
.p. No2 Mzyuenue ycaZlouHbIX MPOIIECCOB MPHU KPUCTATUIN3AINN CTAIN B U3JIOKHHUIIAX
Uro Takoe ycagouyHas pakoBUHA?
[Tpuunna o6pazoBaHus ycaZOYHON PAaKOBUHBI B CTaJbHOM CIHTKE
OT 4ero 3aBUCHT 00BEM YCaJOYHON PAKOBUHBI?
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4 MecTo 1 MexaHH3M 00pa30BaHHA yCaJOYHOH PaKOBUHEL.

5 ®dakTOpHI, BIUAIOINE HA BETMYMHY U (POPMY yCaJO4HON PaKOBHHBI.

6 Crioco0BI yMEHBIICHUS TOJIOBHON 0OpE3N CIMTKA: KOHCTPYKTHBHEBIE M TEXHOJOTHYECKHE.

7 Kaxk BrnmsteT yreruieHne u 000TpeB BepXHEH YaCTH CIMTKA HA OTHOCHTENBHYIO INIYOHHY yCaJOYHON PaKOBHHBI U BBIXOJ
roaaoTo? KakoB MeXaHU3M HTOr0 BIUSHUA?

8 Kaxk Bnusier OTHOIICHHE BBICOTHI K IIMPUHE CIUTKA HA OTHOCH "TENbHYIO ITyOWHY yCaJlOYHOW PaKOBHHBI U BBIXOJ
rogHoro? KakoB MexaHU3M 3TOr0 BIUSHUA?

9 Kaxk BramsieT ymupeHne CIUTKa Ha OTHOCUTEIBHYIO TIIyOMHY yCaJOYHOH pakoBHHBEI? KakoB MEXaHM3M ITOTO BIUSHUSA?
10 Kaxk Bnusier popma yca/lo4HON paKOBHHBI Ha BBIXOJ TOAHOTO MeTajia?

11 Kaxk BimsieT ckOpOCTh pa3iMBKU U TEMITepaTypa pa3iHBaeMOi XHUIKOCTH HAa OTHOCH "TENBHYIO TIIyOMHY ycaZodHON
PaKOBHHEI U BBIXOJ] FOAHOT0? KakoB MEXaHN3M 3TOTO BIHSHUSA?

12 Kak Bauser crocod pa3nuBKU Ha OTHOCH "TEJbHYIO INIyOMHY YCaJOYHON PaKOBUHBI U BBIXOJ rogHoro? KakoB MexaHusm

3TOTO BIUSHUS?

JLp. Ne6 H3yuenue nedeKTOB HEMPEPHIBHOIUTON 3arOTOBKH

Buns! neexToB HENPEpHIBHOIUTON 3aTOTOBKH.

Kakune neeKThl CIIUTKAa OTHOCSTCS K TIOBEPXHOCTHBIM?

Kakne meeKTsl CIMTKA SBISIOTCS BHYTPEHHUMH?

Kak Beirnmsiaut usydaembiii gedexrt?

KaxoBbl npu4rHBl BO3HUKHOBEHHS U3ydaeMoro nedexra?

KakoBbl Mepbl peaynpexaeHus 00pa3oBaHus n3ydaeMoro nedexra?

NN BN~

2). TeopeTudeckue BOIPOCH! U MPAKTUIECKHE 3aJaHUS, UCTIOIb3YeMbIe IIPH 3aInTe KypcoBOi paboThl B popMe yCTHOTO OIpoca
(YK-11.1-31, V1, BI1; IIK-3.1-31, V1, B1; [ICK-3-31, V1, B1)

Teoperuueckne BOIPOCH! IpH 3amuTe Kypcosoit padotsl (YK-11.1-31, V1; I1K-3.1-31, V1; TICK-3-31, V1):

L. ITpoueccsl, mpoucxoadIIre BO BpeMs BBITYCKA CTadM U3 CTAJEIUIaBUIBHOTO arperara, BBIIEPIKKU €€ B KOBIIE U
Pas3IUBKH.

2. Kakne TpeOoBaHWS MPEIBABIAIOT K CTAIH TIEpe Pa3IUBKOH?

3. JlaiiTe 0OIIyI0 XapaKTepPUCTUKY HEMPEphIBHON Pa3IMBKHU CTANIH U €€ CPABHEHUE C PA3IUBKON B M3JIOKHHUIIBL.

4. OnumuTe TEIUIOBBIE YCIOBHS 3aTBEPAEBAHUS HEMPEPHIBHOIUTOM 3aTOTOBKM: YJACTKH OXJIAXKAEHMS, YCIOBUS
TEIJI00TBO/A, TITyOWHA JIYHKH KHUIKOTO METaJIa M CKOPOCTh 3aTBEPICBAaHMS.

5. YkaxuTe OCHOBHOH BHJ (BHUJIBI) TEIUIONEPEAAUN TIPH 3aTBEPJCBAHIH 3aTOTOBKH B KPHCTAIUTU3AaTOPE.

6. VYkakuTe OCHOBHOM BHJ (BH/BI) €CTECTBEHHOH TemIonepenayy Mpu 3aTBEPAEBAHUH 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIaXKJJEHUSL.

7. DopMUpOBaHHUE CTPYKTYPbl HEMPEPHIBHOJIUTON 3arOTOBKH CIIOKOMHOW CTaju.

8. OCoOeHHOCTH Pa3INBKU M CTPOCHUS HETIPEPLIBHOIUTHIX 3aTOTOBOK KHITAIMIEH U MOIYCHOKOMHOW cTamu.

9. INepeuncnure OCHOBHBIE BHABI KJIACCH(UKALMN MaIllMH HENPEPHIBHOTO JHUTHS 3arOTOBOK.

10. IlepeuncnuTe BUIBI MALMH HENPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapakTepUCTUKY YCTAHOBKaM HEIPEPHIBHOM
Pa3IUBKY CTAIN BEPTUKAIBHOTO THIIA (OTIMYHUTEIBHBIC 0OCOOCHHOCTH, IPEUMYIIIECTBA M HEAOCTATKH).

11. [lepeuncnure BUABI MaIIMH HENPEPHIBHOIO JIMThS 3arOTOBOK. JlaiiTe XapakTepuCTUKY YCTaHOBKAaM HENPEphIBHOM
PA3IMBKY CTaJIM PAANaIbHOTO U KPUBOJIMHEHHOTO THIIA (OTIMYNTENbHBIE 0COOCHHOCTH, TPEUMYIIECTBA U HEAOCTATKH).

12. IlepedncnuTe BUABI MALIUH HENIPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapaKTEpUCTUKY YCTAHOBKAM HEIPEPHIBHON
Pa3NMBKU CTaJH C M3THOOM CIUTKA (OTIUYUTENbHBIE 0COOCHHOCTH, IPEUMYIIECTBA U HEJOCTATKH).

13. IepeuncnuTe BUABI MAIIMH HETIPEPHIBHOTO JIUThS 3aroTOBOK. JlaiiTe XapaKTepUCTUKY YCTAHOBKAM HENPEPhIBHOM
Pa3IUBKH CTAIH TOPU30HTAIFHOTO THITA (OTIIMYATEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA M HEAOCTATKH).

14. Vkaxure ocHoBHBIE npeuMyiiecTBa MHJI3 ¢ BepTuKanbHBIM PAacIONOKEHUEM TEXHOJIOTHUECKON OCU

15. VYkaxure ocHOBHBIE npenmymiectBa MHJI3 ¢ paguanbHbBIM U KPUBOJMHEHHBIM PACIONIOKEHHUEM TEXHOJIOTUYECKOH OcH
16. IlepeuncnuTe OCHOBHBIE y3IIbl MAIIWHBI HEMPEPHIBHOTO JIUThS 3arOTOBOK. IIpoMeXxyTO4HBIN KOBII: Ha3HA4YEHHE,
KOHCTPYKIIMSI, TEXHOJIOTHUSI IPUMEHEHUS.

17. Ilepednciute OCHOBHBIE Y3/Ibl MAlLIMHbI HENIPEPBIBHOTO JIUThS 3aTOTOBOK. MeXaHU3M KauyaHUs KPUCTaJIN3aTopa:
Ha3Ha4deHHe, KOHCTPYKIIMS, MapaMeTpbl paOOTEhI.

18. IlepeunciuTe OCHOBHBIE Y3/Ibl MAalIMHbI HETIPEPBHIBHOTO JIMThS 3aroTOBOK. KpucTamunsarop: Ha3HaueHUe, KOHCTPYKLIUHY,
Martepuall, CTOIKOCTb, [UIMHA U (JOpMa IOMEPETHOTO CEUCHHSI.

19. IepeuncnuTe OCHOBHBIE y3IIbl MAIIMHBI HEMIPEPHIBHOTO JIUThS 3arOTOBOK. 30HA BTOPUYHOTO OXJIAXJCHUS: Ha3HAUEHHE,

KOHCTPYKIIHA, CII0COOBI nmogavyr BOJAbI Ha CJIMTOK U BAPUAHTBI Pa3MCIICHU (1)0pCYHOK U NMOAACPKMUBAOIIUX POJIMKOB B
3aBUCUMOCTH OT (l)OpMBI TMOTICPEIYHOI0 CCYCHUA CIIUTKA.

20. YkaxuTe OCHOBHOE Ha3HAUEHHE 3aTPAaBKU B TEXHOJOTUHU HENPEPHIBHONW Pa3IMBKU CTAlIH.

21. IepeuncnuTte OCHOBHBIE TEXHOJIOTHYECKHE ONEpPAIMU HETIPEPLIBHON Pa3NMBKU CTalM, HAYMHAs C IepBOil omeparueil no
MOJI'OTOBKE — OCMOTp U AMAarHOCTUKA TEXHUYECKOro cocTosiHus y3inoM MHII3.

22. Ilepednciute OCHOBHBIE MApAMETPhl HENPEPBIBHONW PA3IUBKU U 3aKOHOMEPHOCTH UX PEryIUPOBaHUs. 3aBUCHUMOCTb
CKOPOCTHU Pa3NIUBKH OT CEUEHUs CIUTKA, TEMIEPATYPHI IeperpeBa U CTENEeHHU JIETHPOBAHUS CTANIH.

23. CnocoOsl IoJ1a4un MeTauia B KPUCTAJUIM3aTOP, UX JIOCTOMHCTBA M HEIOCTATKH, OCOOCHHOCTH NpuUMeHeHus. Ponb
IITaK0OOPa3YIONINX CMeCel IPH HEMIPEPBIBHOMN pa3IMBKe U TPEOOBAHMUS K HIM.

24. INepeuncnute OCHOBHBIC HEe(EKTHI HEMPEPLIBHOIUTHIX 3ar0TOBOK. [1oapo0OHO M3n0XuUTE ycIoBus (GOpMHUPOBAHUSA
HPOJOJIBbHBIX U MOMEPEUHBIX TPELIUH, YKAXKUTE IPUUUHBI X BOSHHKHOBEHMS.

25. [Nepeunciute ocHOBHBIE TEe(EKTHl HEMPEPHIBHOIMTHIX 3ar0TOBOK. [101poOHO M3M0OXUTE YCIioBHsA (HOPMHUPOBAHHUSA

CeTYaTHIX M MayKOOOPa3HbIX TPEIINH, YKaXKUTE IPUINHBI HX BOSHUKHOBCHUSI.
26. [epeuncnuTte OCHOBHBIE eEeKThl HEMPEPHIBHOMUTHIX 3aroToBOK. [1oapoOHO n3nokuTe ycaoBus (GopMUpOBaHUS OCEBOH




XUMHYECKON HEOAHOPOAHOCTH, YKAKUTE IMTPUINHBI ©€ BO3HUKHOBCHHS.

217. Iepeuncnure oCHOBHBIE 1eeKTHl HEMPEPHIBHONUTHIX 3aroToBOK. I[1oapoOHO M3n0oXkuTe yciaoBus (HOPMHUPOBAHUS OCEBOI
PBIXJIOCTH U OCEBOH TPEUINHBI, YKAXKUTE IIPHIUHBI HX BO3SHHKHOBEHHSI.

28. VYxkaxuTe TIaBHbIE (DaKTOPBI, ONPEACTIAIONINI TPOAOKUTEIBHOCTD 3aTBEPCBAHNS HEMPEPHIBHOIUTON 3arOTOBKHU IIpU
ONTHMANBHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKU.

29. Yem ompenensercss MAKCUMalbHO JOMYCTUMasi CKOPOCTh BBITATUBAHUS 3aTOTOBKHU?

30. JHaiite onpenenenue meramuryprudeckon mmmae MHJI3.

31. JlaiiTe ompezneneHne TepPMHUHY «IIyOMHA JTyHKH JKHAKOTO METallIay M PAacCKaXHTE OT Yero OHa 3aBUCUT?

32. VYKaXHTe OCHOBHbIE NTapaMeTpbl, ONPEACIISIONINE CKOPOCTh Pa3iUBKU CTAH (T/MHMH) Yepe3 OAWH pydei.

33. VYKakuTe OCHOBHBIE ITApaMETPHI, OTPEICIIIONINE TPOAOIDKATEIBHOCT PA3IUBKU IUTaBKH.

34. Uro HE0OXOIUMO yIUTHIBATh IPH BEIOOPE AHAMETpa KaHAla Pa3IMBOYHOTO CTAKAHA CTAJIBKOBINA U IIPOMKOBIIA?

35. C Kako# LeNbI0 IpU HENPEPhIBHON pa3iMBKe CTaH HUCIOJIb3YIOT MOTPYKHBIE CTaKaHbl U 3aIUTHBIE TPYObI?

[IpakTiueckne 3agaHus U1 3aIIATH KypcoBoil padoTs! (obmue dpopmymuposkn) (YK-11.1-V1, B1; I1K-3.1-V1, B1; [ICK-3-V1,

B1):

L. Onpeenurts TOMILUHY 3aTBEPEBIIEH KOPOUYKH B HEMPEPHIBHOIUTON 3arOTOBKE M3 CTaJU 3aJJAHHON MapKu B 3aJaHHOM
ToKe MeTayutypruueckoi unHel MHJI3 nipu u3BECTHBIX CEYEHUU 3aTOTOBKU U CKOPOCTH €€ BBITSATHBAHUS.

2. OnpenenuTts MPOIOJKUTEILHOCTS (MHH) H CPEIHIOI CKOPOCTh 3arBepiaeBanus (Mm/mMuH) HII3 n3BecTHOTO cedeHHs 1Mo
3aJlaHHOM MapKe CTaJu.

3. Omnpenenurh IyOUHY JIYHKH JKHJIKOTO METajula IIPH HENPEpHIBHOW pa3lIMBKE 33aHHOW MapKH CTalM IPU W3BECTHBIX
CCUCHUU 3aTOTOBKU M CKOPOCTU €€ BBITATUBAHUS

4. Omnpenenuts MaKCHMAIbHO BO3MOXHYK CKOPOCTh BBITSTHBAHUS 3aTOTOBKH M3BECTHOTO CEUCHUS U3 3aJaHHOM MapKu
CTaJIM TIPH YCIOBHUHM 3aBEPIIECHUs 3aTBEPEBaHUsI B IIpefienax MeTajmtyprudeckoit Junsl MHJI3, eciau U3BeCTHBI KOHCTPYKTHBHBIE
napamerpsl MHJI3.

5. Omnpenenuts TpebyeMylo MeTamuryprudeckyo mmHy MHJI3, nmpenHa3sHadeHHOI U1 pasIHBKH CIIOKOHHOM cTaiy Ha
3arOTOBKY 33IaHHOTO CEYEHHs IIPH U3BECTHOM CKOPOCTHU BHITATUBAHUSI.

6. BbrurcnuTh NpoJOKUTENBHOCTD PA3IMBKY IUIABKH CIIOKOMHOM CTalu M3 KOBINA 33JlaHHOM BMECTUMOCTH NPH M3BECTHOM
koHcTpykuuu MHJI3, ceueHnn 1 CKOpOCTHU BBITSTUBAHUS 3aTOTOBKU.

7. Beruncnuts Tpebyemoe konmdectBo pydseB MHII3 amst pa3nuBKM CHOKOIHOM cTaay M3 KOBIIA 33JaHHONH BMECTHMOCTH
IPU U3BECTHOM CEUEHUH U paboyeM Juana3oHe CKOPOCTH BBITATMBAHMS 3aroTOBKU. IIpoIOMKUTENBHOCTD PAa3NUBKY IIaBKU HE
JI0JDKHA IpeBblaTh 60 MUHYT.

8. Onpenenuts AUaMETp KaHajga CTaKaHa CTaJIEPa3]IUBOYHOIO M IPOMEXKYTOUHOIO KOBLIECH JJISl PA3JIUBKU CIIOKOMHOM CTaiu
npu U3BecTHOU KOHCTpyKUMu MHIJI3, ceyeHnu u CKOPOCTH BBITSATHBAHUS 3aTOTOBKH.

3). TeopeTndeckne BOIPOCH W IIPAKTHIECKHE 3aJaHNS SK3aMECHAIIMOHHBIX OMIIETOB JUTS IIPOBEICHAS SK3aMeHa B yCTHOH (opme
(YK-11.1-31, V1, B1; IIK-3.1-31, Y1, B1; IICK-3-31, V1, B1)

Teoperrueckue BOPOCH 3k3aMeHamoHHbIX omneroB (YK-11.1-31, V1; [IK-3.1-31, ¥V1; [ICK-3-31, Y1):

L. ITpomeccs!, mpoucxoadImye BO BpeMs BBITYCKA CTAJIH M3 CTAJEIUIaBHIBHOTO arperara, BBIICPIKKH €¢ B KOBIIEC U
pas3IuBKU

2. Cnoco0Osbl paznuBku crand. [IpenmyriecTBa ¥ HEOCTATKH Pa3iIMBKU CTAIN B M3JIOXKHUIBI CBEPXY Ieper cudoHHOI
pa3ITUBKOMN

3. Croco65! pasnuBku cranu. [IpenmyiiecTBa u HEAOCTATKH PA3IMBKU CTalH B M3I0XKHUIBI CU(OHHBIM CIIOCOOOM Tepen
pas3IUBKOM CBEpXy

4. W3noxure cymHOCTh Ipolecca Kpuctaum3anuy. ONHmuTe Iporecc 00pa3oBaHus 3apoIbIIa U pOCTa KPUCTAILIA.
CyIHOCTE TOMOTEHHOTO ¥ T€TePOTCHHOTO MEXaHU3MOB 3apO’KACHHS KPUCTAIIA

5. Iepeuncnute U onuIIUTE OCOOEHHOCTH POCTA KPHCTAIUIOB U BIMSHUE YCIOBUN OXJIaXKIEHHSA HA CTPYKTYypy MeTaslia.
PackpoliTe noHsATHE HHTEPBAa KPHCTAJUIM3ALUU U CKOPOCTH 3aTBEPEBAaHMs CIUTKA

6. JlaiiTe 00IIyI0 XapaKTEpUCTUKY OOOPYIOBaHMIO JUIS PA3IMBKU CTAJH B M3TOKHHUIEL VI370KHUIBL: BUIBI, Ha3HAYCHUE,
pa3Mepsl. Briustaue Bemumael H/D #3m0KHUIIBI HA KAYECTBO CIIMTKA U CKOPOCTH PA3IHBKH.

7. Jaiite o0IIyI0 XapaKTepUCTHKY 00OpPYIOBaHUIO ISl PA3JIUBKU CTAIN B M3IO0XKHHIBL. OOBSICHUTE 0OCOOCHHOCTH
KOHCTPYKIIMH W3JIOKHUIL TSI PA3IHBKU CIIOKOHHOM, KHUITAIICH U MTOJYCHOKOWHON CTaJIeH.

8. INepeuncnute cTaguy MOATOTOBKH 00OPYNOBAHUS K Pa3iIHMBKE M M3JIOXKHUTE UX cojepkanue. Chopmymmpyiite
TpeOoBaHUs K TEMIEepaType pa3IMBaeMOTo MeTallla U CKOPOCTH Pa3IUBKH €T0 B U3JI0XKHHIIBL, a TAKOKE UX BIUSHUE HA Ka4eCTBO
CITUTKA.

9. Jaiite xnaccuukanuio u nepeunciuTe NeQeKThl CTATBHBIX CIUTKOB. OceBas PBIXJIOCTh CIMTKOB CIIOKOWHOW CTalu:
IpUYUHBI 00pa30BaHUs U crIoco0BI 00pBOBI. [TneHsl: mpuduHBI 00pa30BaHUS U CIIOCOOB! OOPHOBI

10. Jlaiite knaccubuKanuio U nepednciauTe AedeKTsl CTaIbHBIX CIUTKOB. 3aBOPOT KOPKU: MPUYMHBI 00pa30BaHUS U
c1oco0bI 60pEOEL. [IpogoTEHBIE X0JIOTHEIE HAPYXKHBIE TPEIINHBL: TPUYNHEI 00pa30BaHUs U CIIOCOOB! 0OPHOBI

11. Jaiite KtaccnuKanuio U MepeducinTe Me(eKTs! CTaIbHBIX CIUTKOB. [lomepeunsie ropsaue TPeIHbL: TPHIHHEL
obpa3zoBanus 1 cnocoOsl 60pbOBI. [10AKOPKOBBIE MY3BIPH: TPUUKUHBI 00Pa30BaHU

12. Jaiite knaccudukanuio U nepedrcnure Je(eKTsl CTaabHBIX CINTKOB. [Ipo/oabHbIE HAPY)KHBIE TOPSYNE TPEIINH:
TPUYUHBI 00pa30BaHUS U CIIOCOOBI O0PBOBI. POCIOCTE CIIMTKOB CITOKOHHOI M KUIIAIISH CTAIN: IPUIUHBI 00pa30BaHUSA

13. CBsI3p MEXIY CKOPOCTBIO 00Pa30BaHUs 3apOBIIICH, THHEHHOW CKOPOCThIO KPUCTAIH3ANY 1 BETHIYMHON

nepeoxnaxjaeHus. Kak BIuseT COOTHOILIEHHE MEXIy CKOPOCThIO 00pa30BaHuUs 3apoAbIlIel 1 TMHEHHOI CKOPOCTBIO
KpHUCTaJIIM3allUU Ha CTPYKTYPY MeTasu1a

14. CTpyKTypHBIE 30HBI CIMTKa CHOKOMHOW CTany M MX (OPMHUpPOBAHHE IIPH KpUCTAJUIM3aMy. Bemnunaa roixosHO# 00pe3n
B CIIUTKAX CIIOKOMHOM cTalu.




15. CTpyKTypHBIE 30HBI MEXaHHUYECKH 3aKy[MOPEHHOTO CIMTKAa KHIAMIEH CTald U UX (OPMUPOBAHUE NP KPUCTAIIH3AIHH.
TexHonorns MEXaHMYECKOTO 3aKyNOPUBAHHS M BEIMYHHA FOJIOBHOIT 00pe3n.

16. CTpyKTypHBIE 30HBI XUMHYECKH 3aKyMOPEHHOTO CIUTKA KUIIAIIEH CTanu M UX (pOpMHpOBaHHE IIPH KPUCTAJUTN3AINH.
TexHOIOrHs XUMUYECKOTO 3aKyIIOPUBAHUS U BEIHMYHHA TOJIOBHOH 00pe3H.

17. Wznoxure npuuuHy 00pa3oBaHMs YCaZOYHON PAaKOBHHBI B CIUTKE CHOKOWHON CTalld M MEPEYUCIUTE MEPONPHUSITHS,
CMOCOOCTBYIOILUE €€ BBIBOJY B BEPXHIOIO YaCTh CIMTKA.

18. IloBeneHue MonMyCOKOMHON CTanu npu ee Kpucramuuzauuu. CTpoeHHe CIUTKOB IOJIYCHOKOMHOW CTalu IMpU
pa3—IIHYHOH CTEeNeHH ee pacKUcIeHHOCTH. ONTHManbHast CTeNeHb PACKUCICHHOCTH MOJTYCIIOKOIHOM CTaNu U ee peryaIupoBaHue Mo
XOJ1y pa3uBKH

19. ®DakTOopHI, BIHUAIONINE HAa TOJIIWHY HAPYKHOW KOPKH 0€3 My3bIpel B CIHMTKaxX KHIimied craimd. CrocoObl MOBBIMICHUS
CKOPOCTH Pa3IMBKU KUIIALLIEH CTalM U UX XapaKTepUCTUKa
20. Bunpl XxumMuueckoii HEOJAHOPOIHOCTH CIUTKOB M KPUTEPHH OLIEHKH XUMHUYECKOH HEOIHOPOTHOCTH. 30HAJbHAS JTUKBALHS

- ompeIerieHue, IPUIUHBI 00pa30BaHUsl, U CIIOCOOBI CHIDKEHHUS €€ Pa3BUTHSA. JICHIPUTHAS JIUKBAILUS — ONIPEICIICHNE, TPUIMHBI
00pa3oBaHus, CTETIEHb JTMKBAIUH 110 3JIEMEHTaM U OTPUIATEIbHOE BIMSHUE HA CBONCTBA CTaJIH.

21. [IposiBieHue 30HANBHON JTUKBAIlMM B CIUTKE CIOKOHHOHN cTamu. Crenuduyeckue BUABI JUKBAIIMK MPUMECEH B CIUTKE
CIIOKOHHOM CTau, MPUYUHBI KX 00pa30BaHUs U criocoObl 60pbObI. OOIIIHME 3aKOHOMEPHOCTH B PACHPEICICHUH JTUKBUPYIOIINX
MpUMecel B CTUTKAX CIIOKOMHON M KUTISIIEH CTaln

22. [Mpuunabl 00pa3oBaHue ycaJOYHONH PAKOBUHBI M €€ BIMSHUE Ha BBIXOJ TOJHOTO TIPU Pa3IMBKE B U3JIOKHUIIBL
CrienianbHble METOABI TEIIOM30JSIIKMU B 000TpeBa BepXa CIUTKa CIOKOWHON CTalM, CIIOCOOCTBYIOIIME BBIBOY YCaJOUHON
PAKOBHHBI B BEPXHIOK YaCTh CIUTKA: HA3HAYCHUE, CYITHOCTb.

23. OnuiuTe TEXHOIOTUIO PA3IUBKU CIIOKOMHOW CTaJId ¥ MEPBI IO 3aIUTE META/ula OT OKUCIICHUS.

24. OnumuTe 0COOEHHOCTH PAa3UBKH KUIIAIIEH CTald IPH MEXaHHYECKOM U XHMUYECKOM 3aKynopuBaHuu. [lepeunciute
CIoCcOOBl yBENUYEHHs CKOPOCTH PA3IMBKH U JalTe UX XapaKTePUCTUKY.

25. Bunbl xumudeckoit HEOJHOPOIHOCTH CIIMTKOB M KPUTEPHM OIEHKH XUMHUYECKONW HEOTHOPOAHOCTH. JleHapuTHas

JIMKBALUs — ONPEACICHUEC, TPUYNHBI 06pa3013aHI/151, CTCNCHb JIMKBAIUU 110 DJIEMCHTAM U OTPULATCIIbHOC BIIMAHUC HA CBOMCTBA
CTaJIn.

26. Jaiite o0IIyl0 XapaKTepUCTHKY HENPEPHIBHOM Pa3IMBKH CTalld M €€ CPAaBHEHUE C PA3JIMBKOM B M3JIOKHUIIBL.

27. OnumuTe YCIoBHS 3aTBEPACBAHUS HEMPEPHIBHOINTOTO CIUTKA: YHACTKH OXJIAKACHHS, YCIOBHUS TEIUIOOTBOJA, TITyOHHA
JIYHKH JKHJKOTO METaJIa U CKOPOCTh 3aTBEPICBAHSL.

28. TexHomnorus 1 0cOGEHHOCTH OXJIAXKICHHUS METallla B KPUCTAJUIN3AaTOPE, TOJIIMHA 3aTBEP/CBIICH KOPKH Ha BHIXOJE U3
KPHCTAJUTH3aTopa, TpeOOBaHUS K HEll, TeMIepaTypa HOBEPXHOCTH CIMTKA Ha BBIXOJIE U3 KPUCTAIUIN3ATOPA

29. OO0pa3oBaHHe CTPYKTYPHBIX 30H M XMMHYECKash HEOJHOPOJHOCTh B HEMPEPHIBHOM CIUTKE CIIOKOWHOW CTaiH

30. TexHO0THs U 0COOEHHOCTH OXJaKACHUS METajula B 30HE BTOPUYHOTO oxJaxaeHus, aiuHa 3BO u temmepatypa
MOBEPXHOCTH CIMTKA Ha BbIxoJe u3 3BO.

31. OCOOEHHOCTH CTPOCHHMS HENPEPHIBHOJIUTOTO CIUTKA KHUITAIICH CTadHM M CTENEHb Pa3sBUTHS XUMHUYECKOW HEOTHOPOIHOCTH
B HEM

32. IepeuncnuTe BUABI MAIIMH HETIPEPHIBHOTO JIUThS 3aroTOBOK. JlaiiTe XapaKTepUCTUKY YCTAaHOBKAM HETIPEPLIBHOM
Pa3IUBKH CTAIN BEPTUKAIBHOTO THIIA (OTIIMYATEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA H HEAOCTATKH).

33. IlepednciuTe BUBI MALIUH HENIPEPBIBHOTO JIMThS 3arOTOBOK. JlaliTe XapaKTEpUCTUKY YCTAaHOBKAM HEIPEPHIBHOM
Pa3IUBKY CTAIN paJHualbHOTO TUIA (OTINYUTEIbHBIE 0OCOOCHHOCTH, IPEUMYIIECTBA U HEIOCTATKH).

34. IlepeuncnuTe BUABI MAlLIMH HEMPEPBIBHOTO JINThs 3aroTOBOK. JlaliTe XapaKTepUCTUKY YCTAHOBKAM HETPEPHIBHOM
Pa3IUBKY CTANN KPUBOJIMHEHHOTO THIIA (OTIMYHUTEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA M HEIOCTATKH).

35. Ilepednciute BUBI MALIUH HENPEPBIBHOTO JIMThS 3aTOTOBOK. JlaliTe XapakTEPUCTUKY YCTAHOBKAM HEIPEPBIBHOM
Pa3IUBKU CTANU C U3THOOM CIUTKA (OTJIMYUTENbHBIE 0COOEHHOCTH, IPEUMYIIECTBA U HEAOCTATKH).

36. IlepeuncnuTe BUIBI MALMH HENPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapakTepUCTUKY YCTAaHOBKaM HEIPEPHIBHON
Pa3IUBKY CTAIN TOPU30HTAIFHOTO THIIA (OTIIMYNUTEIBHBIC OCOOCHHOCTH, IPEUMYIIIECTBA ¥ HEAOCTATKH).

37. CdopmynupyiiTe OCHOBHBIE TOCTOMHCTBA U HEAOCTATKU Pa3NUuHbIX BUAOB MHJI3 mo KOHCTPYKIMHU, SKCIUTyaTallud U

Ka4eCTBY nonyqaeMoﬁ 3arotoBku. OCOOEHHOCTH MNPUMCHCHUA MHJI3 Pa3JINYHBIX BUAOB B 3aBUCUMOCTH OT CBOICTB pa3)’[PIBaeMOﬁ
CTaju.

38. Ilepednciute OCHOBHBIE Y3IIbl MAIIMHbI HENPEPBIBHOTO JMThS 3aTOTOBOK. IIpOMEXKyTOUHBIN KOBII: Ha3HAYEHHUE,
KOHCTPYKIUS, yTepoBKa, TEXHOJIOTHS IIPUMEHEHHSI.

39. [lepeuncnuTe OCHOBHBIE Y3/Ibl MAlIMHbI HETIPEPBHIBHOTO JIUThS 3aTOTOBOK. MEXaHN3M KadyaHUsl KpUCTAIIN3aTopa:
Ha3HAaueHME, aMIUIMTY/a U 4acToTa KadaHus. HoBble cucTeMbl Ka4aHUsl KPUCTAIUIU3aTOPOB.

40. IepeuncnuTte OCHOBHBIE y3IIbl MAIIMHBI HETIPEPBIBHOTO JIUThs 3ar0TOBOK. KpucrannusaTop: Ha3HaueHUe, KOHCTPYKILIUH,
MaTtepHall, CTOHKOCTb, JUIMHA U (hopMa ronepedHoro cedeHus. CoBpeMeHHbIE TpeOOBaHUS K KOHCTPYKIIUH KPHCTAIIIN3aTOPOB.

41. Ilepeunciute OCHOBHBIE Y3/Ibl MAalIMHbI HENPEPBIBHOTO JIUThS 3aTOTOBOK. 30HA BTOPUYHOIO OXJIAXKJECHUS: Ha3HAYECHUE,

HPOTSKEHHOCTh, KOHCTPYKLHUS, CIIOCOOBI IOAAaYH BOJBI HA CIIUTOK M BapUAHTHI pa3MenlieHus ()OPCYHOK U HOAACPIKUBAIOIINX
YCTPOWCTB B 3aBUCHMOCTH OT (DOPMBI ITONIEPEYHOTO CEUEHHUS CIIUTKA. BIIMsIHIE HHTEHCMBHOCTH BTOPHYHOTO OXJIQXKACHUS Ha
Ka4ecTBO CITUTKa

42. Temnepatypa meraiuia, pasnuaemoro Ha MHJI3 u nocnegosarensHocTh onepanuit mo noaroroske MHJI3 k pasnuBke.
Oco0eHHOCTH TEXHOJOTHH HauyaIbHOTO Mepuoa pa3inuBku ctanu Ha MHJI3. 3aBUcUMOCTh CKOPOCTH Pa3iMBKH OT CEUSHHUS CITUTKA
U CTETIEHU JIETUPOBAHUS CTANH.

43. Crioco0bl moIaun MeTaJlla B KPUCTAIUTH3aTOp, X JOCTOMHCTBA M HEOCTATKH, 0COOCHHOCTH TPUMEHEHUSL.

44. Ponp mimakooOpa3yronmx cMecel MpH HETIPEephIBHON pa3nuBKe M TpeOoBaHMS K HEM. Pacxo cMecH M ONTHUMabHAs
TOJIIIMHA CMECH B KpHcTaiuu3aTtope. CocoObl CHHKEHNUS TPEHUS CIUTKA O CTEHKH KPUCTAJUTM3aTOpa U 3alIUThl METaJIa OT
OXJIQXKJICHUSI, OKUCIICHUS X BOSMOXX "HOTO 00pa30BaHMs 3aBOPOTOB OKHUCIICHHOH KOPKH

45. JlaiiTe OLIEHKY Ka4eCTBY HENPEPHIBHO JHUTHIX 3aTOTOBOK IO OTHOIICHUIO K CIUTKAM, HOIyY€HHBIM B H3JIOXKHHUIIAX.
[epeuncnute 0CHOBHBIE Ae(EKTHI CIUTKOB, MOy4aeMbIX HE-PEPHIBHOMN Pa3IUBKOM, 00BbICHUTE IPHUUHBI UX MOSBICHUS U




copMynUpyHTe BO3MOKHBIE MEPOIPHUSITHUS 10 UX YCTPAHEHHIO.

46. Buapl ycTaHOBOK HENpPEPBHIBHOM Pas3IMBKU CTAlIM HOBOTO MOKoJeHus. CxeMa IMpOM3BOJCTBEHHOIO MpolLecca,
0COOCHHOCTH KOHCTPYKIIUH, IIPEUMYIIIECTBA X HEAOCTATKH

47. JlaiiTe CpaBHUTENBHYIO XapaKTePHCTHKY PA3IHYHBIM CIIOCO0AM Pa3lMBKU CTAIH: B M3JIOXKHHIEL, Tpaguiponasie MHJI3,
JIUTEHHO-TIPOKATHBIE KOMILIEKCHI

48. [lepeuncnuTe HampaBiIeHUs 110 COBEPIICHCTBOBAHUIO TEXHOJOTMU M TEXHUKU HENPEPHIBHON pa3iIMBKU CTAJIH.

49. Bunbl ycTaHOBOK HENpepbIBHOM pa3iIMBKU CTaJM HOBOTO MoKoJieHHs. CTaguu COBEPUICHCTBOBAHUS JTUTEUHO-TIPOKATHBIX

KOMIIJIEKCOB TIEPBOTO, MOJIYTOPHOTO U BTOPOTO MTOKOJIEHHH, 0COOEHHOCTH TEXHOJIOTUYECKOW CXEMBI U KOHCTPYKIIUU OCHOBHBIX
yzi0B JITIK, npenmyrecTBa 1 HEAOCTATKH.

50. BuIpl ycTaHOBOK HETPEPHIBHOW PA3IUBKU CTAIM HOBOTO TIOKOJICHUS. YCTAaHOBKH HEMPEPHIBHOW OTIMBKH MOJOCHI
BaJIKOBOTO U JICHTOYHOTO THUIIOB, KOHCTPYKTHBHBIE 0COOCHHOCTH, IPEMMYIIECTBA U HEAOCTATKH.

[TpakTrdeckue 3a1aHus dK3aMeHAMOHHBIX OmteToB (00mue hopmymuposkn) (YK-11.1-V1, B1; T1K-3.1-V1, B1; TICK-3-Y1, B1):

1. Onpenenurs NpoLOJIKUTEIBHOCTh 3aTBEPACBAHUS CIUTKA CIIOKOMHOMN CTaJld NPHU U3BECTHBIX Macce M pa3Mepax CIMUTKA.
2. Omnpenenurts NpOAOIKUTETBHOCTD 3aTBEPCBAHNS CIUTKA IOJIYCIIOKOIHON CTaIM NMpH M3BECTHBIX MAacce U pa3Mepax
CITUTKA.

3. Onpenenurs OpoJ0JIKUTEIBHOCT 3aTBEPACBAHUS CIIUTKA KUITALIEH CTalIM IPU U3BECTHBIX Macce U pa3Mepax CIUTKa.
4. Onpenenurs CPenHIO CKOPOCTh 3aTBEPICBAHUS CIIUTKA CHOKOWHOW CTalM IIPU U3BECTHBIX MAacce U pasMepax CIMTKA.
5. Onpenenurs CPeAHIOI0 CKOPOCTh 3aTBEPIEBAHUS CIUTKA MOIYCIIOKONHOI CTaayu MpH M3BECTHBIX Macce M pa3Mepax
CITUTKA.

6. Onpenenurs CPelHIOI CKOPOCTh 3aTBEPIACBAHUS CIUTKA KUIALIEH CTalIM IPU U3BECTHBIX Macce U pa3Mepax CIMTKA.

7. Omnpenenuts IUaMeTp KaHala CTaKaHa A Pa3IMBKU CBEpXy KHILAIIEH CTaJlM IIPU M3BECTHBIX Macce M pa3Mepax CIHUTKA.
8. Onpenenurs JUaMeTp KaHalla CTaKaHa JUls Pa3lMBKU CBEPXY MOTYCMOKOWHOMN CTaly MpPU M3BECTHBIX Macce U pa3Mepax
CJIUTKA.

9. Onpenenuts AUaMeTp KaHajga CTaKaHa JUlsl Pa3UBKU CBEPXY CIOKONHOM CTalu IIPYU U3BECTHBIX MACCEe U pa3Mepax
CITUTKA, a TAK)Ke PEKOMEHI0BaHHOI! CKOPOCTU HATIONHEHUS CIIUTKA.

10. PaccunTare ckopoCTh HamOJHEHHs M3JI0XKHUI] MPU U3BECTHOI MapKe CTallk, Macce IJIaBKH, JUaMETpe KaHana
Pa3NUBOYHOIO CTaKaHA CTAJbKOBIIA U YCIOBUSAX PA3JIUBKU.

1. OmnpenenuTts TONIUHY 3aTBEp/CBIIeH KOPOUKH B HEMPEPHIBHOIUTON 3arOTOBKE M3 CTAJIM 3aJJaHHON MapKy B 3aJaHHOM
TOKe MeTaJuTyprudeckoil amiuael MHJI3 npyu n3BecTHBIX CeUeHUH 3aTOTOBKH U CKOPOCTH €€ BBITATUBAHMUS.

12. OnpenenuTts NPoTOJIKUTEILHOCTS (MHH) H CPEITHIOI CKOPOCTh 3aTtBepieBanus (Mm/mMuH) HJI3 m3BecTHOTO cedeHws 1Mo
3alaHHOU MapKe CTaJlu.

13. Onpenenuts TIIyOHHY JYHKH JKMAKOTO METallla IPU HENpPEphIBHOM pasiMBKe 3aJaHHON MapKH CTalH MpPU M3BECTHBIX
CEYEHHUH 3aTOTOBKH M CKOPOCTH €€ BBITATUBAHUS

14. Onpenenurs MaKCUMaabHO BO3MOKHYIO CKOPOCTb BBITATMBAHUS 3arOTOBKU M3BECTHOIO CEUEHUS U3 3aJaHHON MapKH

CTaJIM TIPH YCIOBHUHM 3aBEPIICHUS 3aTBEPICBAaHU B IIpefienax MeTauryprudeckoit ummasl MHJI3, eciu H3BeCTHBI KOHCTPYKTHBHBIC
napamerpsl MHJI3.

15. Omnpenenuts TpeOyeMyto MeTauTyprudeckyro amuHy MHJI3, npeaHa3sHaueHHOW JIIsl pa3jiiBKU CIIOKOWHOM CTajiu Ha
3arOTOBKY 33JJaHHOT'O CE€YEHUs IIPU U3BECTHON CKOPOCTH BBITATUBAHUSL.

16. BrluncnuTh NpoaoKUTENIBHOCTh Pa3IMBKU IUIABKM CIIOKOMHOM CTajau U3 KOBILA 33JaHHONW BMECTUMOCTH IPH U3BECTHOM
koHcTpyknu MHJI3, cedeHnn 1 CKOPOCTH BBITATUBAHUS 3aTOTOBKU.

17. Beranenmuts Tpebyemoe kommdectBo pydbeB MHII3 aist pasnuBKH CIIOKOIHOW cTajyy W3 KOBIIA 3aJaHHONH BMECTHMOCTH
IPU U3BECTHOM CEUCHUH U pabodeM Juana3oHe CKOPOCTH BBITATMBAHMS 3aroTOBKU. IIpoIOIKUTENEHOCTD Pa3NUBKY IIaBKU HE
JIOJDKHA TPEBBIMATh 60 MUHYT.

18. Onpenenurs AUaMETp KaHajla CTaKaHa CTaJIEPa3IMBOYHOIO M IPOMEXKYTOUHOIO KOBLIEH JJIsl pa3jIMBKU CIIOKOMHOM cranu
pu u3BecTHOU KoHCTpykuuu MHII3, ceueHnu U CKOpOCTH BBITSATMBAHUSA 3aTOTOBKU.

4) TecToBbBIE BOIIPOCHI M 3aJaHUA IJIA TPOBCACHUA 3TAIIOB npOMemyrquoﬁ aTTeCTalluu B (bopMe KOMIIBIOTCPHOI'O TECTUPOBAHUA
(VK-11.1-31, V1, B1; [IK-3.1-31, Y1, B1; [ICK-3-31, V1, B1)

Tecrosbie Bonpocsr (YK-11.1-31; T1K-3.1-31; [ICK-3-31):

1. VYKaxure Ha3HAYEHUE CTAJIEPA3IMBOYHOIO KOBIIA B COBPEMEHHON TEXHOJIOIUHU MPOU3BOACTBA CTaJIU.

2. Vkaxure Lenb ONepalyy 10 PACKUCIECHUIO CTaJIH.

3. VYkajkuTe OCHOBHYIO IIe/b ONEpaluy MO BaKyyMHPOBAHUIO CTallH.

4. VYKaXHTe OCHOBHYIO II€JIb OIIEpaLliM 110 00pabOTKE CTAJI CHHTETHYECKMMH IIIAKAMH M [IJIAKOOOPA3yIOLIUMH CMECSIMHU.
5. VKaxuTe ONTHMaIbHYIO TEMIIEpATypy NEperpeBa MeTamula B mpoMexyrodHoM kosie MHII3, npu kotopom
obecneunBaroTCs HauboJIee OIaroNpHUATHBIE YCIOBHA ()OPMUPOBAHUS HETIPEPHIBHOIUTON 3aTOTOBKH.

6. YKaxuTe BepXHHUH Ipenelt coaepkanus cepbl U ¢ocdopa B crany, pasnusaemoid Ha MHJI3.

7. VYxaxxute TpeOOBaHUS HENPEPHIBHON PA3IMBKH 110 COJAEPKaHUIO BOJOPOJAA B CTaIH.

8. YkaxunTe TIaBHbIE (haKTOPBI, ONPECTAIONNH TPOXODKUTEIBHOCTD 3aTBEPACBAHN HEMPEPHIBHOINTOMN 3arOTOBKH IIPH
ONTHMANBHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKU.

9. Bemmuuny koa¢dduimenra 3arepaesanns k (Mm/MuH1/2) mpu oNTHMaIbHBIX TEMIIEPATYPHBIX YCIOBUSX Pa3IUBKU
CTMIOKOWHOM CTaJIi COCTABIIAET. ..

10. MaxkcuManbHO JOIYCTUMAsi CKOPOCTh BBITSTMBAHUS 3aTOTOBKU OIIPEIEISACTC. ..

11. Merannypruueckas anmuaa MHJI3 — sro...

12. I'myOuHa JTyHKH JKHJIKOTO MeTayla 3aBHCHT OT...

13. I'myOuHa JTyHKH JKHJIKOTO MeTajuia — 3TO...

14. VYKakuTe 0OCHOBHOE MPEUMYILECTBO HENPEPBIBHON PA3/IMBKU IIE€pe]l PA3IMBKOW B M3I0KHHUIIBI.




15. 3a cyeT uero B MEPBYIO OYepeAb cleayeT oOecrneunBaTh JOCTHKEHHE 3aJaHHOW MPOM3BOAUTEIBHOCTH Pa3IUBOYHOTO
OTJEeTIeHHs IPH HETIPEPBIBHON Pa3NUBKE CTAIH U3BECTHOTO CEUEHUS?

16. VYKaxuTe OCHOBHBIC NAapaMETPHI, ONPEIEIIIONINE CKOPOCTh PA3IMBKY CTaNHM (T/MHH) Yepe3 OIUH pydeH.

17. YKaXuTe OCHOBHBIE ITapaMETpPhI, ONPEICISIONIIe TPOJOKATEIFHOCTh PA3IHBKHY IIJIABKH.

18. Uro He00X0AMMO YUUTHIBATh MPH BBIOOpE TMaMeTpa KaHalla pa3iiBOYHOTO CTaKaHa CTaJlbKOBIIA?

19. YT10o HEOOXOAMMO YUHTHIBATH TIPH BHIOOpPE AMaMeTpa KaHajla pa3iIMBOYHOIO CTaKaHa MPOMKOBIIA?

20. UYro B xoHCcTpyKimn MHJI3 00ycioBIeHO ecTecTBEHHOH ycankoi cramm?

21. C Kakoi LebIo MPU HEMPEPHIBHOW pa3iaMBKe CTaIH HUCIOIb3YIOT MOTPYXKHBIE CTAKAHBI U 3AIIUTHBIC TPYOBI?

22. VkakuTe OCHOBHOM BHJ, (BU[bI) TEIUIONEPEauu MPH 3aTBEPAECBAHUU 3aTOTOBKU B KPUCTAIIU3aTOPE.

23. VYkakuTe OCHOBHOW BHJ (BHIBI) €CTECTBEHHOH TEIUIONEpeaadl MpH 3aTBEPACBAHNH 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIAXKICHUSL.

24. TemnepaTypa HOBEpXHOCTH 3arOTOBKU B 30HE BTOPHUYHOTO OXJIAXKAEHHS JIODKHA HAXOAUTHCA ...

25. B uém oCcHOBHBIE MPEUMYIECTBA BOJO-BO3IYIIHOW CHCTEMBI BTOPUYHOIO OXJIAXJEHUs Iepel CTPYHHON?

26. YxaxnTe Hanboee o0uIylo GOpMyIHPOBKY NMPHYNH 00pa30BaHUS TPEIIMH B HEMPEPHIBHOIMTON 3arOTOBKE.

27. OceBast PBIXJIOCTB — 3TO...

28. OceBast TpeuHa — 370. ..

29. OceBas XUMUYECKasi HEOAHOPOIHOCTb — 3TO. ..

30. VYKaXnuTe OTIIMYUTENIbHBIE 0COOCHHOCTH CIII00BOH 3arOTOBKH.

31. VkakuTe OTIHYHTENbHbIE 0COOEHHOCTU OJIFOMOBOM 3arOTOBKU.

32. VKaKUTe OTIMYUTENBHBIE OCOOEHHOCTH COPTOBOM 3arOTOBKH.

33. INepeuncnute ocHOBHBIE Y3l MHJI3 B HampaBieHNH pa3nuBKH, HAYMHAS C YCTPOICTBA OBICTPOI 3aMECHEI
CTaJepa3IMBOYHOTO KOBIIIA.

34. IlepeuncnuTe OCHOBHBIE TEXHOJIOTHYECKHE ONEpPAIMU HETIPEPLIBHON Pa3NMBKU CTalM, HAYMHAs C IEepBOil onepanueil no
MOJITOTOBKE — OCMOTP U AMAarHOCTUKA TEXHUYECKOro cocTosiHus y3inoM MHII3.

35. YkaxuTe OCHOBHOE Ha3HAUEHHE 3aTPAaBKU B TEXHOJOTUH HETIPEPHIBHONW Pa3IMBKU CTAIIH.

36. 30HanbHas JTUKBALUSI — JTO...

37. JleHapuTHas TUKBALMS — 3TO. ..

38. OtMeTbTe 2 BEPHBIX OINpPEIEICHUS CTAIH.

39. YkaxxuTe OCHOBHYIO (DYHKLUIO IMPOMEKYTOUHOTO KOBIIA.

40. Beixon rogHoro (B BUE HEMPEPHIBHOIUTOHN 3arOTOBKM) IPU HEMPEPHIBHOM pa3iIMBKE COCTABISET. ..

41. OCHOBHBIM NPEUMYIIECTBOM CEPUHHON Pa3IMBKHU CTald METOJOM «IUIABKA Ha IUIABKY» SIBIISETCS...

42. 3a cyeT 4ero o00eCIeYnBaeTCs MOCTOSHHBIM M HEOONBIION HAIOP CTPYH MeTajlla, 0JaBaeMoro U3 IMIPOMKOBIIA B
KpHUCTAILIU3aTop?

43. Yem npu npoektupoannu MHJI3 pykoBOACTBYIOTCSI NMPH ONpENENIEHUH PACCTOSIHUS MEKAY PSIaMU POJHMKOB B 30HE
BTOPUYHOTO OXJIaXAEHUs?

44. YxaxuTe ocHOBHbIEe npeumymiecta MHJI3 ¢ BepTUKaIbHBIM PACIIOIOKEHHEM TEXHOJIOTHYECKOH ocu

45. VYkaxute ocHoBHbIE npenmyiiectBa MHJI3 ¢ paguaibHBIM U KPUBOJIMHEHHBIM PACIIONIOKEHHEM TEXHOJIOTUYECKOW OCH

Tecrossle 3agaun (obmas popmymuposka (YK-11.1-V1, B1; IIK-3.1-Y 1, B1; IICK-3-V1, B1):

I. Onpenenuts TOJIIUHY 3aTBEPIAECBILEH KOPOUKM B HEMIPEPHIBHOJIUTON 3aroTOBKE M3 CTaJH 3aJaHHON MapKu B 3alaHHON
TOKe MeTaJuryprudeckoil amiuael MHJI3 npu n3BecTHBIX CeUE€HNUH 3aTOTOBKH U CKOPOCTH €€ BBITATMBAHMUS.

2. OmnpenenuTts NPOAOILKUTEIBHOCT (MIUH) M CPEIHIOI CKOPOCTH 3aTBepaeBaHus (Mm/MuH) HJI3 m3BecTHOTO cedeHUs 1Mo
3aJaHHOI MapKe CTally.

3. Omnpenenurh IIyOUHY JIYHKH JKHJIKOTO METajlla IIPH HENPEphIBHOW pa3iMBKE 33aHHOW MapKH CTajM NPU W3BECTHBIX
CCUYCHHUH 3aTOTOBKH M CKOPOCTH €€ BEITATUBAHUS

4. Omnpenenuts MaKCHMAIEHO BO3MOXHYIO CKOPOCTh BBITSTHBAHUS 3aTOTOBKH M3BECTHOTO CEYCHHS M3 3aJaHHOW MapKH

CTaJIM MIPH YCIIOBUH 3aBEPIIEHUs 3aTBEPACBAHUS B Ipeaenax MeTautypruueckoit ;mmasl MHJI3, eciiu u3BECTHBI KOHCTPYKTHBHBIE
napamerpsl MHJI3.

5. Omnpenenuts TpeOyemyto MeTauTyprudeckyro amuay MHII3, npeaHa3sHaueHHOW /sl pa3iuBKU CIIOKOWHOM CTaiaw Ha
3aTOTOBKY 33IaHHOTO CEUEHHS IIPH U3BECTHOH CKOPOCTHU BHITATUBAHUSI.

6. BbaucnuTh MpoaoKUTEIbHOCTD PA3IMBKH IUIABKH CIIOKOMHOM CTajly M3 KOBIIA 33JlaHHOW BMECTHMOCTH IPU M3BECTHOM
koHcTpykimu MHJI3, cedeHnn U CKOpOCTH BBITSTUBAHUS 3aTOTOBKH.

7. Berancnuts Tpebyemoe kommdectBo pydbeB MHII3 amst pasnuBKH CIIOKOITHOM cTajiy M3 KOBIIA 33JaHHONH BMECTHMOCTH
MIPY U3BECTHOM CEYEHUH U paboyeM AHara3oHe CKOPOCTH BBITATMBAHUS 3ar0TOBKH. [IpOgOIKUTENBHOCTD PAa3IMBKH IIABKH HE
JIOJDKHA TPEBbIATh 60 MUHYT.

8. Omnpenenuts AuaMeTp KaHaja CTaKaHa CTAJIEPa3IMBOYHOIO U IPOMEXYTOUHOIO KOBIIEH JJIS pa3iIMBKU CIIOKOMHOM CTalu Ipu
u3BecTHOH KoHCTpykuuu MHJI3, cedeHnH B CKOPOCTH BBITATUBAHUS 3aTOTOBKH.

5.2. IlepeyeHb MMCbMEHHBIX PadOT, BHINOJIHIEMBIX 10 AUCHUILIMHE (MOay 110, TpakTuke, HUP) - 3cce, pedeparsl,
NPAKTHYECKHE M pacueTHO-rpadmiecKrue padoThl, KYPCOBBIE PA0OTHI WJIH MPOEKTHI, 0TYETHI 0 mpakTuke wian HUP u ap.

Kypcosas paboTa Ha Temy: "Pacder mapameTpoB HeMpepbIBHON pasinuBkH cTanu" o Bapuantam (YK-11.1-31, V1, B1; T1K-3.1-31,
V1, B1; [ICK-3-31, Y1, B1). BapuanTsl 3a1anuii mpruBeIeHBl B METOJUUECKIX YKa3aHHSX IO BBITIOJTHEHUIO KYPCOBOW PabOTHI.
3agaHue Ha BBIOTHEHHE KypCcOBOH pabOTHI BEIJAETCA Ha YCTAHOBOYHOM ceccun. CpoK caadn Ha MPOBEpKY — 3a 2 HEJEIH 10
9K3aMCHAIIMOHHOH ceccru. KoHCympTanuu mo Bompocam, CBSI3aHHBIM C BHIITOJTHEHHEM KypCOBOH pabOTHI IPOBOAATCS IO
COTJIACOBAHMIO C MPEIIoIaBaTeNeM, BEAYIINM JTUCIUIUINHY, B COOTBETCTBHH C PACTIMCAHUEM.

OdopmireHHas: B COOTBETCTBHU CO CTaHAAPTaMHM KypcoBast paboTa caeTcst Ha kadepy MeTaJUTyprHIuecKuX TEXHOJIOTUil u
obopynoBanust. [IpaBunbHO BhIMONHEHHAsA paboTa AomyckaeTcs K 3amure. PaboTa, He JomylieHHas K 3aluTe, BO3BPALIaeTCst
CTYAEHTY Ha 10paboTKYy.

3ammTa KypcoBO# pabOTHI MOXKET IPOBOJUTCS B YCTHOM (hOpMeE IO KOHTPOJIFHBIM BOIIPOCAM M 3aIaHMSM, WIIH B BUJIE




KOMITBIOTEPHOTO TECTUPOBAHHS 10 TECTOBBIM 3aaHuAM B cpene LMS Canvas.

5.3. Ouenounble MaTepuaJibl (OIIeHO‘lHl)le cpeucn;a), HUCIIO0Jb3yeMbI€ VI JK3aMeHa

Tekymuii KOHTPOJIB Pe3yIBTAaTOB OCBOCHUS Y /| B COOTBETCTBHY ¢ pabouel MporpaMMoit B KaJIeHJapHO-TEMaTHIECKUM TUIAHOM
MPOUCXOIUT IPH UCTIOIB30BAHUHU CIEAYIOIIUX 00s3aTENbHBIX (JOPM KOHTPOIIA: BBITIOJIHEHUE U 3aIIUTa Ta00OPaTOPHEIX PaboT B
BHJIE YCTHOTO OTpoca 1o KOHTposibHBIM Bompocam (YK-11.1-31, V1; T1K-3.1-31, V1; IICK-3-31,Y1).

IIpomexxyrounas aTrecTanus o Y | oCymecTBIsIeTcst MpU UCTIOIb30BaHUN CIEMYIOMNX 0053aTeNbHBIX (GOPM KOHTPOJIS:

1). BeimosiHeH#e 1 3aIIUTa KYpCOBOM pabOThI B YCTHOU (hOpME [0 KOHTPOJIBHBIM BOIIPOCAM U 3aIaHHSIM, UITH B BHJIE
KOMITBIOTEPHOTO TECTUPOBAHMS 10 TECTOBBIM 3afaHusM B cpene LMS Canvas (YK-11.1-31, V1, B1; T1K-3.1-31, V1, B1; TIICK-3-
31, Y1, B1). Tectsl uist 3a1IUTHI KypcoBOH paboThl reHepupyrotes cucremoit LMS Canvas u3 6aHKa TECTOBBIX BOIPOCOB H
3aganuid. Tect cocTouTt u3 10 Teopernyeckux Bonpocos (1 Ganmt 3a mpaBUIIBHBEINA OTBET) U 2-X 3a1a4 (5 6asia 3a mpaBHIbHBII
oT1BeT). Bpems mpoxoskieHus Tecta orpaHinyeHo - 20 MUHYT.

2). DK3aMeH, KOTOPBII MOXKET MPOBOJUTCS B YCTHOH (hopMe 1o OuieTaM, BKIIIOYAOIIUM TEOPETUIECKHEe BOIIPOCH! U 33/1a4H,
OXBaThIBAIOLINE Bce pazaens! Y/, wim B TecToBoil popme 1o TecToBbIM 3aaanusM B cpeae LMS Canvas (YK-11.1-31, V1, BI; IIK-
3.1-31, V1, B1; [ICK-3-31, V1, Bl).

Hrmxe mpencTaieH oOpaser SK3aMEHaIIMOHHOTO OmIeTa.

MUHHCTEPCTBO HAYKHU M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuun

(hemepanbHOE TOCYNAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIIET0 00pa30BaHuUs

«HanmoHanbHBIH UCCIe0BATENLCKUI TeXHOIOTHYecKni yHuBepcuTeT « MU CuCy»

HOBOTPOULIKMI OUITNAJT

Kagenpa MeTammyprigeckux TEXHOJIOTHI U 000pyIOBaHHS

SK3AMEHAILIMOHHBIN BUJIET Ne 0

Hucnunnuna: «Teopust ¥ TEXHOJIOTHS Pa3IUBKU CTAJIN»

Hanpasnenue nmoarorosku 6akanaBpos: 22.03.02 «MeTamtyprus»

[Tpodwite TOATOTOBKHU: « METaITypTusl Y4SPHBIX METAILIOBY

®dopma o0ydeHus: 3a09Has

dopma mpoBeIeHHs HK3aMeHa: YCTHAS

1. Ilpoueccel, MPOUCXOAIINE BO BPEMS BBIIIYCKA CTAJIM U3 CTAJIEIUIAaBUIBHOTO arperara, BhIAEPKKU €€ B KOBIIE U Pa3IMBKHU.

2. [lepeuncnute OCHOBHBIE Y3JIbI MAIIMHBI HETIPEPHIBHOTO JINTHS 3ar0TOBOK. KprcTammmsarop: Ha3HaYeHNE, KOHCTPYKIIHH,
MaTepHal, CTOWKOCTb, ITMHA U (hopMa nonepeuHoro cedeHusi. CoBpeMeHHbIe TpeOOBaHMS K KOHCTPYKIHUU KPUCTAJUIN3aTOPOB.
3anaua. OnpenenuTs JUaMeTp KaHalla CTakaHa MPOMEXYTOYHOI'O KOBIIA MPH PAa3JIMBKE CBEPXY CTalu Mapku 20 Ha CIMTKU Maccou
91. BMecTIMOCTS cTajepa3IinBOYHOTO KoBIa coctapisier 200T. PaznnBka mpou3BoauTcs CH)OHHBIM CIIOCOOOM B M3II0KHHIIB,
YCTaHOBIJICHHBIE Ha 4-MECTHBIX MO I0Hax. Hamrydiee ka4ecTBO MOBEPXHOCTU CITUTKOB MOTYYAeTCs PH CKOPOCTH HAIIOJI "HEHHS
u3noxuul ot 0,3 10 0,5 M/mMun. BeicoTa cnutka = 2,3 M. HenocTaromuye JaHHbIE IPUHATh CAMOCTOSITEIIBHO.

CocraBui:

3aB. kadenpoit MTuO A H. [IlanoBanos

Tectsl 11151 5K3aMeHa reHepupyroTcs cucremoil LMS Canvas 13 6aHKa TECTOBBIX BONPOCOB U 3aAaHui. TecT cocTout us 20
TEOPETHIECKIX BOIPOCcOB (1 Oayut 3a MpaBWIBHEIA OTBET) U 4-X 3a1ad4 (5 6ana 3a mpaBIIIBHEII 0TBET). BpeMs mpoxosxaeHus Tecta
OTpaHu4eHO - 40 MUHYT.

5.4. MeToauka oLleHKH OCBOCHMS TUCHUIIMHBI (Moay.1s, npakTuku, HUP)

1). Kpurepuu OIeHKH 3aIIUTHI OTYETOB IO Ta00PAaTOPHBIM paboTam

«3a4TEHOY - BBITOJHEHBI BCE 331aHMs TAO0OPAaTOPHOH pabOTHI, CTYIEHT OTBETHII Ha BCE KOHTPOJIGHBIE BOIIPOCHI

«HE 3a4YTEHOY - CTY/ACHT HE BBITIOJIHIUI WX BBITIOJIHIII HENPABIIIBHO 33/1aHHA TaO0paTOpHOU pabOoTEL, CTYICHT OTBETHII Ha
KOHTPOJIFHBIE BOIIPOCHI C OIIHOKaMH FIJIH HE OTBETIII HA KOHTPOJIBHBIE BOIPOCHI.

2). Kputepuu OLCHKH 3alIUTHl KYpCOBOH pabOTHI B YCTHOU opMme

«OTIMYHOY - paboTa COAEPKUT TPAMOTHO M3JI0KEHHYIO PacueTHYIO 0a3y, XapaKTepH3yeTCsl OTCYTCTBHEM OIIMOOK B pacyeTax,
JIOTHYHBIM U TIOCIIEA0BATENBHBIM H3JI0KEHHEM MaTepralia B MOSICHUTENbHON yacTh. [Ipu 3ammre paboThl CTYIEHT MOKa3bIBaET
TIyOOKHE 3HAHHS BOIPOCOB TEMBI; CBOOOTHO OIIEPHUPYET PACUCTHHIMH JaHHBIMU; JIETKO OTBEYAET HA MMOCTABJICHHBIC BOMIPOCHL
«Xopomro» - paboTa COAEPKHUT TPAMOTHO U3JIOKEHHYIO PACUCTHYIO 0a3y, XapaKTepU3yeTcs OTCYTCTBHEM OIIMOOK B pacyuerax,
JIOTUYHBIM U TIOCTIEZIOBATENBHBIM H3I0KEHHEM MaTepHaja B MOSICHUTENBHOM dacTh. [Ipu 3amure paboTHI CTYIEHT ITOKa3bIBACT
3HAHUS BOIPOCOB TeMbI; 0€3 0COOBIX 3aTPYIHCHHUI OTBEYACT HA MTOCTABICHHBIC BOIPOCHI.

«Y IOBIIETBOPHUTEIBEHOY - pPab0OTa COAEPIKHUT pacyeTHYIO 0a3y, XapaKTepH3yeTcsl HAIMIUEM OTACIBHBIX OMUOOK B pacderax. [Ipu
3aIINUTe CTYACHT IPOSBISET HEYBEPEHHOCTH, ITOKA3EIBAaCT Cllab0e 3HAHUE BOIIPOCOB TEMBI, HE TACT ITOJTHOTO, apTyMEHTHPOBAHHOTO
OTBETa Ha 33J]aHHBIE BOMIPOCHI.

«HeynoBieTBopuTenbpHOY» - paboTa He COACPIKUT pacUeTHYIO 0a3y, He OTBeYaeT TPEOOBAHUAM, H3II0KCHHBIM B METOANICCKIX
yKa3aHHSX, IMECT 3HaUUTEIbHBIC OIIHOKN B pacuerax. [Ipy 3aIuTe CTYICHT 3aTPyAHACTCS OTBEYaTh Ha IIOCTABICHHBIC BOIIPOCHI
0 TeMe, He 3HAaeT TCOPHH BOIIPOCa, IIPH OTBETE AOIYCKAET CYIMIECTBEHHBIC OITMOKH.

3). Kputepuu 3aiuThl KypcoBOi paboThl B pOpMe TECTHPOBAHU:

«OtamaHOY - mosryaenue 6osee 90 % GamIoB MO TECTY MPH BHITIOHEHIH TECTA 32 PETNIAMEHTUPOBAHHOE BPEMS

«Xopomroy - noryderne ot 75 10 90 % 6anoB 1Mo TecTy MPpH BRIMOTHEHUH TECTa 33 PErIaMEHTHPOBAHHOE BpeMs

«Y IOBIETBOPHUTENBHOY - MoTydeHHe oT 50 10 75 % 0annoB 1o TecTy IpH BEIMOIHEHUU TECTa 33 PErIaMEHTHUPOBAHHOE BpeMs
«HeynosierBopuTensHO» - moirydeHue MeHee 50 % 06ayuioB mo Tecty




4). Kputepuu OIlCHKH dK3aMeHa B YCTHOH opme:

«OTIAMYHOY - CTYNEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUICCKUE 3HAHMSI, BIaJICeT TEPMUHOJIOTHEH, JIeNlaeT apryMEHTHPOBAaHHbBIC
BBIBOJIBI 1 0000IIEHUS, TPUBOAUT MPUMEPHI, MOKA3bIBaET CBOOOIHOE BIIaJJeHHE MOHOJIOTUYECKOHN PEUBIO U CIIOCOOHOCTH OBICTPO
pearupoBaTth Ha YTOUYHSIFOIINE BOTIPOCHI.

«XO0pouIoy - CTY/ICHT IEMOHCTPUPYET MIPOYHBIC TEOPETUICCKHE 3HAHUS, BIIaJICeT TSPMUHOJIOTHEH, IeTaeT apryMEHTHPOBaHHBIC
BBIBOJIBI B 000OIIEHUS, TPUBOIUT MPUMEPHI, HO MIPH ATOM JIENIAET HECYIIECTBEHHBIE OINOKH, KOTOPBIE OBICTPO UCIIPABIISAET
CaMOCTOSTENFHO WM TPH HE3HAUUTETHHON KOPPEKIMH MPENOoJaBaTeIeM.

«Y IOBIIETBOPHUTEIIFHOY - CTYACHT IEMOHCTPUPYET HENTyOOKHE TEOPETHYCCKUE 3HAHUS, TIPOSBISACT ClIa00 c(hOPMUPOBAHHBIC
HaBBIKH aHAJIN3a SIBIICHUI M MTPOIECCOB, HEJJOCTATOYHOE YMEHHUE JIeNIaTh apTyMEHTHPOBAaHHBIE BRIBOIBI M PHBOJANUTE IIPUMEPHI,
MOKa3bIBaET HE IOCTATOYHO CBOOOIHOE BIIa/ICHHE TEPMUHOJIOTHEH, JOTUYHOCTEIO U MOCIEI0BATEIBHOCTHIO U3JI0KEHUSI, AeTaeT
OLINOKH, KOTOPBIC MOXKET HCIPABUTH TOJIBKO P KOPPEKIMHU MPETOJaBaTeIIeM.

«HeynoBIeTBOpPUTENEHOY - CTYACHT AEMOHCTPUPYET HE3HAHNE TEOPETUIECCKUX OCHOB IIPEIMETa, He YMEeT JIeaTh
apryMEHTHPOBaHHBIE BEIBOJIBI M IPUBOANUTE IIPUMEPHI, HE BIIAJICET TEPMUHOIIOTUEH, TIPOSIBIISIET OTCYTCTBUE JIOTUIHOCTU U
MOCJIEJ0BATENILHOCTHIO H3IIOKEHHUS, JIeNIaeT OMNOKH, KOTOPhIe HE MOKET UCIPABUTh Jake MPH KOPPEKIIMU TpernoaaBaTeeM.

5). Kputepun orieHkH 5k3aMeHa B (hopMe KOMITBIOTEPHOTO TECTHPOBAHUS:

«OTimaHOY - momydeHue 6oinee 90 % 6ayuIoB MO TECTy NPH BBHIIOIHEHNH TECTA 32 PETTIAMEHTHPOBAHHOE BPEMS

«Xopomioy - noyderue ot 75 10 90 % 6annos 1o TeCTy NPpH BHIMOTHEHUH TECTa 33 PerlIaMEHTHPOBAHHOE BpeMs

«Y 1OBJIETBOPUTENEHOY - ToTydeHHe oT 50 110 75 % 06aioBs Mo TecTy NpH BHIIOJIHEHUH TECTA 3@ PENNIAMEHTHPOBAHHOE BPEMs
«HeynoBnerBopuTensHO» - moirydenue MeHee 50 % 6ayuioB mo Tecty

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA,

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHasi iMTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rof, 31. aapec | Kon-Bo
JI1.1 | Kynpun B.A. TeopHs ¥ TEXHOJOTHSI TPOU3BOJICTBA CTATH: Y YSOHHUK M.: "Mup", OO0 13
JUTSL BY30B "UsmarensctBo ACT", 2003,
JI1.2 [ A.B.Hedenos, MamuHsl ¥ arperatsl HENPEPLIBHOTO AUThA 3aroToBok : [ HO HUTY «MHCuCx, 2014, 40
H.A.Yuyenes, YueOHUuK http://elibrary.misis.ru;
N.A.Illyp www.nf.misis.ru
6.1.2. JlonotHUTEIbLHAS JTUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, Tox, 31. aapec | Komn-Bo
JI2.1 |CmupnoB A.H., HenpepsiBHas paziuBka cranu: Y4eOHUK Houneuk: JouHTY, 2011, 4
Kybepckwmii C.B.,
IlIrenan E.B.
6.1.3. MeTronuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenbctBO, rof, 31. aapec | Kon-Bo
JI3.1 |Hlanosanos A.H. Pa3nuBka u kpucrammsanus cranu: Meroaudeckue Hosorpouux: HO HUTY 1
YKa3aHus «MHCuCy, 2007,
JI3.2 | lanoBaynoB A.H. PasnuBka 1 KpucTau3anus crainu: JlabopaTopHbIi Hosotpouuk: HO HUTY 0
MIPAKTUKYM «MHUCuC, 2020,

http://elibrary.misis.ru/view.p
hp?fDocumentld=10565

JI3.3 | lanoBaynoB A.H. Pacuer mapameTpoB HENMpPepPHIBHOM Pa3NUBKU CTAJHU: Hogotpounk: HO HUTY 0
MeTtoauueckue yka3aHus JUIsl BHITIOJTTHEHHS KypCOBOM «MHUCuCy», 2020,
paboTs http://elibrary.misis.ru/view.p

hp?fDocumentld=10567

6.2. Ilepeyennb pecypcoB uHGOPMALMOHHO-TEJEKOMMYHUKAIMOHHOM ceTH "MHTepHeT"

91 | Caiir HO HUTY "MUCuC"

32 |HOBb HUTY "MUCuC"

33 | Poccuiickas HayuHast 3IeKTpOHHAs OHONIHOTEKa

6.3.1 Ilepeuennb MPOrpaMMHOro odecreyeHust

6.3.1.1 | 1. Microsoft Office;

6.3.1.2 | 2. OnepanmonHnas cucreMa Windows;

6.3.1.3 | 3. DnexTpoHHEIH 00pa3oBaTenbHEIH pecypc LMS Canvas;

6.3.1.4 | 4. Cucrema Buneokondepenncps3u Microsoft Teams uiau Zoom.

6.3.2 Ilepeyens HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI MOAYJIA, IPAKTUKHA, HUP)




7.1 | st mpoBeneHus JISKIHH, MPAaKTHYECKUX 3aHATHH 1 HIPOMEKYTOUHOH aTTECTAI[HH HCHONb3YIOTCS YIeOHbIE ayAUuTOPUH,
OCHAIIIEHHBIE CTIEIUATM3UPOBAHHON MeOeNbIO0 (MapThl, CTYNIbS, KIacCHast JOCKA), MEPCOHAIBHBIM KOMIIBIOTEPOM (C
IIPOTPaMMHBIM 00ECTICUEHHEM, C IOCTYIIOM B CETh HHTEPHET U B AJIEKTPOHHO-UH(OPMAIMOHHYIO CPEy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

7.2 | JIns mpoBeneHus 1ab0opaTOpHBIX padoT HCHob3yeTcs Tadopatopusi CTaneruiaBuiIbHOTO MTpou3BoacTBa (217a),
OCHAIIEHHAs CTeHJOM JIJISI MOACITMPOBAHUS PA3JIMBKH CTAJH B U3JI0KHHUIIBI M CTEHJIOM JIJISl HCCIIENOBAHUS TUIOTHOCTH
opotuenus ¢popcynok 3BO.

7.3 | st BBIIOTHEHMSI KYPCOBO# pabOTHI, MOJTOTOBKH K TAOOPATOPHBIM paboTaM HCHOIB3YeTCsl AyIUTOPUS IS
CaMOCTOSITEIIbHOM PaboThI, OCHAIIEHHAs! yueOHON MeOelbio, KOMIBIOTEPAMH C IIPOTPaMMHBIM 00€CIIEYEHNEM, C JOCTYIIOM
B CETh MHTEPHET M B AJIEKTPOHHO-HH(POPMAIIMOHHYIO Cpely YHHBEPCHTETA.

8. METOANYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 U3YYEHHWIO JTUCHUITJIMHBI (MOAY JIA,
IMPAKTUKHW, HUP)

OcBoeHNE AUCIUILTHHBI IIPE/IIoNaraeT Kak MPOBeICHHE TPaAUIIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK ¥ paOOTy B AIEKTPOHHOI
uHpopMannoHHo-o0pazoBarenbHoii cpene HUTY «MUCuCy» (QUOC), 4acTpio KOTOPOil HEMOCPEACTBEHHO MPeIHa3HAYSHHOM IS
OCYIIECTBIICHHS 00pPa30BaTEIBLHOTO Mpoliecca ABIsieTcs: DIEKTPOHHBIN 00pa3oBarenbHslil pecypc LMS Canvas.

PexoMeHIamu o ycenrHoMy OCBOSHHIO Kypca B TpaJIUIIMOHHON GopMe.
J1s1 yCTIemHOTO YCBOCHHUS TEOPETHIECKOTO MaTepraia He0OX0IUMO PEryIspHO MOCEIIATh JIEKIHH, IePEINTHIBATH JIEKI[HOHHBIN
MaTepHall, 3HaYUTEIbHOEC BHUMAHUE YAEIATh CAMOCTOSATEIbHOMY U3Y4EHUIO TUCLIUIUIMHBL.

[IporpaMma JTUCHMILUTMHBI BKIIOYALT JISKIHOHHBIE, TPAKTHYECKUE 3aHATHS U T1a00pATOPHbIE 3aHSTHSI, BBITOJIHEHHE KYPCOBOM
paboTHL

KypcoBas pabora oTim4aercs 3HaYNTEIFHBIMHA 3aTpaTaMy BPEMEHH B TpeOyeT OT CTyAeHTa 3HAHUIH JISKIIMOHHOTO MaTepHaa,
METOIMYECKUX YKa3aHUH M0 BBITTOJIHEHUIO KypCOBOH paOOTHI M O0JIBIIOr0 BHUMAHUS. B CBSA3M ¢ 3THM, NIpH IIIAHUPOBAHUH CBOCH
CaMOCTOSATEIBbHOI PabOThI BaM ClIEyeT YUUTHIBATH, YTO IIPOITYCK JICKIIMOHHBIX 3aHATHH 1 HEBHUMATEIbHOE OTHOLICHHE K
U3Y4EHHIO METOJMYECKNX YKA3aHUH CYIIECTBEHHO OCJIOKHHUT BBITIOJIHEHHE KypCOBOIT pabOTHI.

[TonroroBka K BBIIOIHEHUIO KYPCOBOM PaOOTHI 3aKITFOUAETCS B H3YIEHUH COOTBETCTBYIOIIMX METONMUECKIAX YKa3aHUH U
CTaHAapTOB M0 0(OPMIIEHHUIO PabOTHI. 3aJjaHNe Ha BRIMOTHEHHE KypcOBOil pabOTHI BBITAETCS Ha YCTAaHOBOYHOM ceccuul. Cpok
cllauM Ha TMPOBEPKY — 3a 2 HEJeNN [0 SK3aMEHAIIMOHHOI ceccrn. KoHCynbTauu 1o Bonpocam, CBS3aHHBIM C BBITIOJTHEHUEM
KypCOBOH pabOTHI IPOBOAATCS IO COTIIACOBAHMUIO C TIPEIIOaBaTeNIeM, BEAYIIUM AUCIUILUINHY, B COOTBETCTBUH C PACIIHICAHHEM.
OdopmiteHHas! B COOTBETCTBHH CO CTaHAAPTaMM KypcoBast paboTa caeTcst Ha kadenpy MeTaJUTyprHuecKuX TEXHOJIOTHIT 1
o6opynoBanus. [IpaBUiIbHO BBITIOJIHEHHAs paboTa JOIYCKAETCs K 3alUTe, KOTOpast IPOBOAUTCS B YCTHOM opme Ha
9K3aMEHAIIMOHHOM ceccun. PaboTa, He TOIyIEHHas K 3all1Te, BO3BPAIIACTCS CTY/ICHTY Ha JJOpabOTKY.

JlabopaTopHble pabOThI OTINYAIOTCS 3HAYUTEIBHBIMU dHEeprozaTparaMu. YacTs paboT IPOBOAUTCS IPH UCTIONB30BAaHUU
BBICOKOTEMIIEPATYPHBIX arperaToB, CBs3aHa CO 3HAYUTEIBHBIMH 3aTpaTaMi BPEMEHH, KPOME TOTO, TS MX MOJTHOIICHHOTO
BBIIIOJTHEHU AL Tpe6yeTcx y4acTuc B Hel HECKOJIbKUX CTYACHTOB I1IOJ] PYKOBOJCTBOM IIpCriogaBaTeIsl WU na60paHTa. B cBs3u ¢
STHM, [P ITAHUPOBAHUH CBOEH ydeOHOM pabOTHI BaM ClIEyeT YIUTHIBATh, YTO NMPOILYCK JJaDOpaTOPHOTO 3aHATHS CBA3aH CO
CJIOKHOCTAMM HX BBIIIOJIHCHUA.

IToaroToBka K BBITOJHEHHIO JTA00OPAaTOPHOH PAOOTHI 3aKIFOYACTCS B COCTABIICHIUH TEOPETUUECKOTO BBEICHUS K JIAOOpATOPHOU
pabote. [Tocne BeImoHEHMS Tab0paTOpHOH paboThl oopmitseTcst oTdeT. PaboTa cunTaeTcs MOJHOCTHIO 3aU4TEHHOM Moce ee
3aIuUTHL. 3aMuTa Ja00PaTOPHBIX PabOT MPOBOAUTCA HA TaOOPATOPHBIX 3aHATUSX.

VYyacTie B MPaKTHUECKUX 3aHATHIX TPEOYET OT CTYICHTOB BRICOKOW CTETIEHH CAaMOCTOSTENFHOCTH H CIIOCOOCTBYeT Ooliee
TIyOOKOMY OCBOCHHIO TEOPETHUYECKUX ITOJIOKCHUH U UX MPaKTHIECKOTO UCIIOJIF30BaHMs. Ha MpakTHIecKuX 3aHATHUSAX CTYNCHTHI
0]l PyKOBOJCTBOM IIPENOJABaTe ] BBIIOIHAIOT PACUEThI CTAJICIUIABUIIBHBIX IPOLIECCOB, & IIOTY4EHHBIE PE3YIILTATHI CONIOCTABIISIOT
C peajlbHBIMU IIPOU3BOICTBECHHBIMU BEJIMYHMHAMH.

Iloaroroska k OK3aMEHY IO JUCHUIUIMHE 3aKIII0OYACTCA B U3YIEHUN TCOPETUYCCKOTO MaTepHraia o KOHCIEKTaM J'IGKHPIIZ,
HCTOYHHKAM OCHOBHOM M JTOTIOJTHUTEILHOU JINTEPATYpPHI.

YrtoOsI BaM OBIIO HHTEPECHEE U3YdaTh METAJUTYPTHUCCKUE TUCIUILTNHEL, TIPOCIISKUBATE HX B3aUMOCBS3b C BaIllleH
CIIEIMATBbHOCTBIO, HEOOXOJUMO MOCTOSHHO PACIIUPATH CBOI KPYro3op, B ueM OOJIBIIYI0 MOMOIIb MOXKET 0Ka3aTh NepUoJHIecKas
nuTeparypa: sKypHaibl «M3Bectus By30B. UepHas MeTammyprus», «Meramnypr» n «Ctamby.

PexoMeHIamu o OCBOSHUIO TUCIUIDIMHBI B IUCTAHIIMOHHON (hOpMeE MOCPEICTBOM AIIEKTPOHHOM HH(OpManmOHHO-
obpazosarensHOH cpensl HUTY «MUCuCy» (OMOC), yacThio KOTOPOH HEMOCPEICTBEHHO MPEeIHA3HAYEHHOM JJIS OCYIIECTBICHUS
00pa30BaTeNFHOTO Mpoliecca SBIsIeTcs DISKTPOHHBINA 00pazoBaTenbHblil pecypc LMS Canvas.

LMS Canvas ucrnons3yercst IPEeUMYIIECTBEHHO I aCHHXPOHHOTO B3aHMOJACHCTBUS MEXy YH4aCTHUKAaMH 00pa30BaTeIbHOTO
mporiecca MOoCPEACTBOM ceTH «HTepHeT».

Urto0b1 3¢ (peKTHBHO HCIOIB30BaTh BO3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO H YCTICIITHO OCBOUTH JUCLHUILINHY, HY)KHO:




1) 3aperuCTpupoOBaTLHCA HA KYpPC, JJId 4Y€ro CICAYET nepeﬁTH 10 CCBIJIIKE, BbIJIaBa€MOM COTpYAHUKaMH CKaHaTa UJiInu
peroaaBaTCICM. JlornH n TIapoJIb IJIA pETUCTpanun U pa60Te C KypCOM COBIIAZIA€T C JIOTHHOM U ITapOJIEM OT JINYHOTO kaOuHeTa
HUTY MUCuC;

2)B pyOpuke «B Hauan0» 03HaKOMHTBCS C COAEPKAHUEM Kypca, BOIIPOCAMH JUIS CAMOCTOSITENILHON ITOJITOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTaIiy, (GopMoii MPOMEXyTOIHOH aTTecTanny (3a4eT/IK3aMeH), KpUTEPHUSIMH OICHUBAHUS 1 JIp.;

3)B pyopuke «Moayam», 3aX0/is B COOTBETCTBYIOIIUE Pa3/Ieibl U3ydaTh yueOHbIC MaTepHalbl, pa3MeNICHHbBIC pernoiaBareieM. B
T.4. TIOJI30BAThCS JIUTEPATypOH, pEKOMEHAOBAHHON IIPENoaBaTeIeM, EPEXoas IO CCHUIKAM;

4)B pyopuke «brubnuorexay BO3MOXKHO NOAOUPATH A1 BBHITOIHEHHS MTUCbMEHHBIX padoT (KOHTPOJIBHBIE, JOMAIIHUE PaOOThI,
KypCOBBIE pabOTHI/TIPOCKTHI) JIUTEpaTypy, pasmeiieHuyto B 9bC HUTY «MUCuC;

5)B pyopuke «3agaHus Hy)KHO 03HAKOMUTBCS C COEPKAHUEM 3aJaHus K MICbMEHHOI paboTe, CpOKaMH CIau, KPUTEPHIMHU
OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBIIIOJIHUTH PA00TY(BI), TOATPY3HUTh 371€Ch XKe JUlsl MpoBepku. Ecii paboTta conepxut pucyHKH,
(hopMyITEL, TO € IENBI0 COXpaHEeHHUs (HOPMATHPOBAHUSA €€ Hy)KHO NOATpykathb B pdf hopmare.

Paborta, moarpyxaemas Ui IPOBEPKH, JOJDKHA!

- COZIEPXKaTh BCE CTPYKTYPHbIE SJIEMEHTBI: THUTYIbHBIH JIUCT, BBEACHUE, OCHOBHYIO YaCTh, 3aKJIIOUCHHUE, CIIMCOK NCTOYHHKOB,
TPHIIOKEeHUS (TIPH HEOOXOANMOCTH);

- ObITH OpOpMIIEHA B COOTBETCTBHH C TPCOOBAHUSIMHU.

IIperoaBatens B TeUEHHE YCTAHOBICHHOTO CpoKa (He OoJiee ecsATH AHeH) mpoBepsieT padoTy U pa3MeIaeT B KOMMEHTapUIX K
3aJJaHUIO PELieH3NI0. B Hell OH yka3bIBaeT Kak MOJIOXKUTEIBHBIE CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipy Hanu4nu B peneH3nu
3aMeYaHuil U peKOMEHAALUH, HY’)KHO BHECTH MONPABKU B pabOTY, HOATPY3UTh €€ 3aHOBO U1 HOBTOPHOU npoBepKu. [Tpu aTom
Ba)KHO CJICUTH 33 CPOKAMH, B TCUCHUE KOTOPBIX JIOJDKHO OBITH BBITIOJIHEHO 3aJaHue. [Ipy HapyleHHn CpOKOB, YKa3aHHBIX
IPETIOaBaTeNIeM BO3MOKHOCTD IIOATPY3HTh PabOTy OCTAeTCsl, HO CHCTEMa BBIBOJHUT COOOIIEHHE O HapyHmeHnH cpokos. [To
OKOHYaHHWHU CEMECTpa MOATPY3UTh PabOTy HE HOTYIUTCS;

6)B pyopuke «TecTs» TPONUTH TECTOBBIE 33IaHHS, OCBOMB COOTBETCTBYIOIINIT MaTepHall, pa3MeIIeHHBIH B pyOprke «MoTymiy;
7)B pyopuke «OLeHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTh;
8)B pyOprke «OOBABICHHUS» YATATh OOBABICHUS, pa3MeIIacMbIe IIPENoAaBaTeNIeM, 1aBaTh OOPaTHYIO CBS3b;

9)B pyopuke «O0CyKICHHD» CO30aBaTh OOCYK/ICHHS H YYaCTBOBATh B HUX (0OCY)KAAIOTCs OOIIIIe MOMEHTEI, BHI3BIBAIOIIIC
BOTIPOCHI y OOJILIIIMHCTBA TPYIIILI). JlaHHAs pyOpHKa TaK)Ke MOXKET OBITh HCIOIh30BaHA JIJIsl B3aMMHOM MPOBEPKH;

10)posBIATH PETYISIPHYIO aKTUBHOCTh Ha Kypce.

[TpenMy1ecTBEHHO JUIsl CHHXPOHHOTO B3aHMMOAEHCTBUS MEX/y YHIaCTHUKaMH 00pa30BaTEIbHOTO IIPOIiecca HOCPEACTBOM CETH
«MHTepHET» HCHONB3yeTcs cucTeMa BuaeokoHdpepeHncens3u Microsoft Teams (MS Teams) i Zoom. BapuaHT nernons3zyemoit
cuctembl BKC ykaspiBaer npenogaBarens. YToObI MOTHOIIEHHO UCIIONIB30BATh €r0 BO3MOYKHOCTU HY)KHO YCTAHOBHUTH IIPUII0KEHUE
BKC Ha nepconanbHblit KoMItbrotep W/um tenedoH. CtapocTaM HYKHO co3aaTh rpyniy B MS Teams ity nosyqutsb
UICHTU(HUKAMOHHEIA HoMep KoH(epernun B Zoom. Crucrema BKC mo3Boiser:

- CJIyLIaTh JIEKLUH;

- paboTaTh Ha MPAKTHIECKUX 3aHATHAX;

- OBITH Ha CBSI3M C MpernoaaBaTeneM, 3a/1aBasi eMy BOIPOCH! UM OTBEUasi Ha €ro BOIPOCHI B OOIIEM UaTe.

ITpu mpoBeneHUN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO Bcerya paboTaTh ¢ BKIFOUSHHON KaMepo.

HckaroueHne — ecu MpenojaBaTelb MOMPOCUT OTKIIOYUTh KaMepbl U MUKPO(OHBI B CBS3H ¢ OOIBIINME MoMexaMu. Ha aBaTapkax
JIOJKHBI OBITH HCKITIOUUTEIBHO JIEIOBBIE (POTO.




