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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 1 TEXHOJIOTHUS TIPOU3BOJCTBA CTAIIN

2.1.3 | MarepuanoBeneHue

2.14

2.1.5 | Meramnypriuueckue TEXHOJIOTHHI

2.1.6 | TemmoTexHuKa

2.2 | [ucuMuIMHbI ¥ PAKTUKH, JJIS1 KOTOPBIX OCBOEHHE IAHHOM TUCHUILUINHBI (MOLYJ151) HE00X0AUMO KaK
npeauecTByoLIee:

2.2.1 | ObopynoBaHue arioAOMEHHOTO U CTAJCIUIABMIIBHOTO IPOU3BOCTB

2.2.2 | TIpoekTpoBaHUE CTAJICIIIIABUIIBHBIX U JOMEHHBIX LIEXOB

3. HEJIN JUCHUIIJIMHBI (MOAYJIA, IPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH
KOMIIETEHIIUAMM, KOTOPBIE JTOJI’KHBI BbITh JTOCTUT'HYThI OB YYAIOIIIUMCS

IK-3.1 : CiocoOHOCTD 0CYIIECTBIATH U KOPPEKTHPOBATH TEXHOJIOTNYECKHE MPOIECChl B METAJLIYPIHHA H
MaTepuanoodpadoTke

3HaTh:

YpOBeﬂb 1 YCTpoﬁCTBO, IIPUHIMUIT JICUCTBUA U mpaBuJia SKCIUTyaTallui TEX-HOJIOTMYECKOI'O o6opy/:[013aHm IJIs IPOU3BOJICTBA
CJIMTKOB U HCIIPCPBIBHOJUTBIX 3arOTOBOK

Yposens 2

Yposens 3

Ymers:

VpoBeHb | | OCyIIECTBIATh TEXHOIOTHYECKUH MPOLECC MPOM3BOCTBA CIIMT-KOB U HEIPEPHIBHOIUTHIX 3arOTOBOK C yYETOM
ocoOeHHOCTel 000pyI0BaHHS U TPEOOBAHUH K Ka4eCTBY MPOTYKIINU

Yposens 2

Yposens 3

Baanernb:

VYposens 1 | Meromamu pacdera ONTUMAIBHBIX TApaMETPOB PA3IMBKHU CTAJIH C YI€TOM 0COOCHHOCTEH 000pynOBaHNS U
TpeOOBaHUH K Ka4eCTBY IPOTYKIINU

YposeHs 2

Yposens 3

IICK-3 : Cnioco0HOCTh aHAJIM3UPOBATHL H COBEPLICHCTBOBAThL TEXHOJI0THYeCKHe NIPoLecchl IPOM3BOACTBA CTAIN B CJAUTKAX
U HeNpepbIBHOJUTBIX 3aT0TOBKAX

3HaThb:

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

YposeHs 2

Yposens 3

YMmers:




YpoBenb | | AHaTM3UPOBATH M COBEPILICHCTBOBATH TEXHOJIOTUYECKHE MPOIIECCHI POU3BOACTBA CIUTKOB M HEMPEPBIBHOIUTHIX
3aroTOBOK C HCIOJIb30BAHUEM COBPEMEHHOIO Pa3IMBOYHOTO 000PYyA0BaHUS

YposeHsb 2

Yposens 3

Baapers:

VYposenb 1 | MeToaukoii onpeneneHus ONTUMAIbHBIX KOHCTPYKTHBHBIX TApaMeTPOB Pa3iuBOYHOTO 000pYIOBaHUS IS
MIPOU3BOJICTBA CIIUTKOB U HEMIPEPBIBHOIMTHIX 3aTOTOBOK

Yposens 2

Yposens 3

YK-11.1 : CiocoOHOCTb yHPaBJIATH CBOEii MpohecCHOHATBLHOIT HeSITETHHOCTHIO HJIH MPOEKTAMH B COOTBETCTBYIONIEIH
npodeccuonaibHOM cdepe, GpaTh Ha cedsl OTBETCTBEHHOCTD 32 NMPUHATHE PelleHu i

3HaTh:
VYposenb 1 | TexHOJIIOTHYECKIE OCHOBBI PA3JIUBKH CTAIN M IPUMEHsieMoe 000pyIoBaHHe
YposeHsb 2
Yposens 3
Ymern:
YpoBenb | | AHaTM3UPOBATH TEXHOIOTHUIO PA3IMBKH CTaH
YposeHs 2
Yposens 3
Buaners:
VYposenb 1 | MeTomamu peryaupoBaHus Ipolecca Pa3iuBKH CTaIH
Yposens 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIVIMHBI MOAYJIsA, IPAKTUKHU, HUP)
Kon HaumenoBanmue pa3nesioB u tem /Buj 3ansitusi/ | Cemectp / | YacoB | Kommneren- | Jluteparypa | Ilpumeuanue
3aHATUSA Kype 197074
Pasnen 1. OcHOBBI TeOPpHU KPUCTAJLIM3ALNH.
Pa3imBKa cTaIM B H3JI0KHALBI.

1.1 CyIIHOCTh M MEXaHU3M IpoLecca KPUCTATUIU3AIUH. 5 2 I1CK-3 IIK- JI1.1
TepMoauMHaMU4eCKUE YCIOBUS T'OMOIE€HHOM 3.1 VK-11.1 212233
Kkpuctamu3anuu. Kputudeckuil pasmep 3apojibiiia.

VYcenosust GopMHUPOBAHUS CTPYKTYPBI CITUTKA
JMMHAMUKa 3aTBepaeBanusl. /JIex/

1.2 XapaKTepHuCTHKa CIOCOOOB Pa3IMBKH CTAJH B 5 2 IICK-3 IIK- JI.1
n310KHULBL. CTPOEHUE CTANIbHBIX CIIUTKOB B 3.1 VK-11.1 012233
3aBUCHMOCTH OT CTEHEHHU PACKUCICHHOCTH.

Xumuveckast HEOTHOPOJAHOCTh CITUTKOB. /JIex/

1.3 TexHoJIOTHS Pa3JIMBKU CTAJN B U3JI0KHUIIBI B 5 2 TICK-3 T1IK- JI1.1
3aBUCUMOCTH OT CTEIEHU PACKUCIEHHOCTH CTaJIH. 3.1 VK-11.1 012233
OO6opynoBaHHe I PAa3IUBKU B U3JIOKHHUIIBI U €TO
noaroToBka. /JIex/

1.4 JleekThl CTambHBIX CIMTKOB U METOJIBI OOPHOBI C 5 2 IICK-3 IIK- JI1.1
HUMMU. BiMsiHuE cTpyKTYypHI CIIMTKA HAa Ka4ECTBO 3.1 VK-11.1 219233
roToBOH npoxykiud. /JIex/

1.5 OmnpeneneHne NPoIOKUTETBHOCTH U CpeHeH 5 2 ICK-3 TIK- J1.1J13.1 o opme
CKOPOCTH 3aTBEPJCBAHMSI CIIMTKA B 3aBUCIMOCTH OT 3.1 VK-11.1 2132533 "TexHonorust
CTEIEeHH PacKUCIEHHOCTH cTaid. /I1p/ po0IIeMHOTO

oOydeHus"

1.6 M3yuenue ycagoyHbIX MPOIECCOB NPU 5 2 ICK-3 TIK- JI1.1J13.2 o popme
KpHUCTAJTU3AIMK CTaIH B U3JI0KHHUIaX. /J1ab/ 3.1 VK-11.1 2132933 "I'pynnoBas

paboTta"

1.7 Camonoaroroska 1o paszaeiny "OCHOBBI TEOPUU 5 42 I1CK-3 IIK- JI1.1J13.1
Kpuctamnusauuu. Pasnuska craau B 3.1 VK-11.1 012233
n3noxuuLe!". /Cp/

Paznen 2. HenpepbIBHAS pa3dBKa CTAJH.

2.1 CyIIHOCTh U XapaKTEepUCTUKA HEMTPEPHIBHON 5 4 [ICK-3 IIK- J1.1
pas3nuBKH cTand. TengoBble YCIOBHsI 3aTBEPACBAHMS 3.1 VK-11.1 JI1.2J12.1
1 CTPYKTYpa HEMPEPBIBHOINTOH 3aroTOBKH. /JIex/ 213233




2.2 OcHoBHOE 000PyIOBaHUE MAIIIMH HEIPEPHIBHOTO 2 ICK-3 TIK- J1.1
nuThs 3aroToBok (MHJI3). /Jlex/ 3.1 YK-11.1 JI1.2J12.1
3132 33
23 Knaccudmkanms MammH HETIPEPBIBHOTO JIUTHS 2 I1CK-3 IIK- J1.1
3arOTOBOK U MX CPABHUTEIIbHAS 3.1 VK-11.1 J1.2J12.1
xapaktepuctuka. /JIex/ 215233
2.4 TexHoJIOTHS HENMPEPHIBHOM Pa3IUBKU U KAYECTBO 2 IICK-3 IIK- JI1.1
HENPEepbIBHOJIMTON 3ar0OTOBKU. BinsiHue 3.1 VK-11.1 JI1.2J12.1
IapaMeTPOB PA3IUBKU HA AE(EKTHI 013233
HEMPEPbIBHOJIUTOM 3aroTOBKU. /JIek/
2.5 CoBepIlICeHCTBOBAHUS TEXHUKH U TEXHOJIOTUH 5 2 I1ICK-3 TIK- JI1.1
HeNpepbIBHOM pa3nuBKU. JINTeHHO-IpOKaTHBIE 3.1 VK-11.1 JI1.2J12.1
KOMIUIEKCBI 1 TEXHOJIOTHSI HENPEPBIBHOTO JIUThS 012233
noJsocel. /Jlex/
2.6 OmnpeneneHue TMHAMUKA U TPOJAOKUTEIBHOCTH 5 2 I1CK-3 IIK- JI2.1J13.1
3aTBEpACBAHMsI HEITPEPHIBHOIMTON 3aTOTOBKHU B 3.1 VK-11.1 2132 33
3aBUCHMOCTH OT KOHCTPYKTHBHBIX U
TEXHOJIOTHYECKHX MapaMeTpoB pa3nuBku. /I1p/
2.7 Br16op Buna MHJI3 u pacuer ux uucna B uexe. /I1p/ 5 2 [ICK-3 IIK- JI2.1J13.1
3.1 VK-11.1 2012233
2.8 MopenupoBaHue HETIPEPHIBHON Pa3IMBKU 5 2 IICK-3 IIK- JI2.1J13.2 o popme
cranu. /J1a6/ 3.1VK-11.1 | 2122033 "Kommsrotep
HBII
umuTaTop"
2.9 H3zydenue nedekToB HEMPEPHIBHOIUTON 5 2 IICK-3 IIK- JI2.1J13.2 o popme
3aroToBKH /J1a6/ 3.1VK-11.1 | 2122033 "T'pynmoBas
pabora"
2.10 Brimonnenue kypcoBoit paboTsl Ha Temy: "Pacuer 5 55 [ICK-3 IIK- JI2.1J13.3
TapaMeTpOB HEMpepbIBHOM pa3nuBku cramu". /Cp/ 3.1 VK-11.1 213253
2.11 IToaroToBka k sk3aMeHy no aucruminae /Cp/ 5 42 IICK-3 IIK- | JI1.1J12.1J13.
3.1 VK-11.1 1
0103233
2.12 DK3aMeH M0 AUCHHUILTMHE /DK3aMeH/ 5 9 ITCK-3 TIK-
3.1 VK-11.1

5. ®OHJI OHEHOYHbIX MATEPHUAJIOB

5.1. KoHTposbHbIe BONPOCHI NI CAMOCTOATEILHON MOATOTOBKH K MPOMEKYTOYHOM ATTECTAMH M0 HTOraM OCBOEHHS
JUCHUILTHHBI (MoayJsi, npakTuku, HUP)

Tekymuii KOHTPOJIB Pe3yIbTaTOB OCBOCHUS Y /| B COOTBETCTBHY ¢ pabouel MporpaMMoit B KaJIeHAapHO-TEMaTHIECKUM TUIAHOM
MPOUCXOTUT MIPU HCIIOIB30BAHUH CIENYIOMUX 00s3aTeNbHBIX (OpM KOHTPOJISL: BhIMonHeHe U 3a1uTa 1abopaTopHbIX paboT B
BUJIE YCTHOTO OIIPOCa M0 KOHTPOJIBHBIM BOIIPOCAM.

Paboueit mporpammoii V]I npemycMoTpeHo poBesieHue 3-x mabopaTopHbIX padot. [To kaxkmoii tabopaTopHoii pabote
oopmIsercst 0T4eT, KOTOPBIH 3aIUIAeTCs HHANBUIYaIbHO [0 KOHTPOJIBHBIM BOIIPOCAaM J1a00PaTOPHOTO MPaKTHKyMA.
3anuieHHble 1adopaTopHble paOOTHI ABIAIOTCS JOMYCKOM K IPOMEXYTOUHOM aTTecTauuu B popMe dK3aMeHa.

IIpomexyrounas arrecranus o Y J[ ocymecTBisieTCs P UCTIONB30BAHUH CIEAYIOIINX 003aTeIBHBIX (POPM KOHTPOJIS:

1. BeimosiHeHHE U 3alIMTa KypcOBOil paboThI B YCTHOH (hopMe 1Mo KOHTPOJIEHBIM BOIIPOCAM U 33JaHUSIM, WX B BHJIE
KOMITBIOTEPHOTO TECTUPOBAHHs 0 TECTOBBIM 3aaHusAM B cpene LMS Canvas.

2. DK3aMeH, KOTOPBII MOJKET IPOBOIUTCS B YCTHOH (hopme 1o OmiteTaM, BKIIOYAOIINM TEOPETHIECKIE BOIPOCH! U 331a4H,
OXBAaTHIBAIOIINE BCE pa3mensl Y /I, wiik B TeCTOBOH (popMe 1o Te-cTOBBIM 3agaHusM B cpere LMS Canvas.

Ilepeuens BopocoB U 3a7aHU MO BUJaM TEKYILEro KOHTPOJIS U IPOMEXKYTOYHOM aTTecTalluy MPEACTaBIECH HUXKE.

1). KorTpossHbBIe BOMPOCH AT 3aMUTHI TabopaTopHsx pabdor (YK-11.1-31, V1; TIK-3.1-31, V1; IICK-3-31,V1)
JLp. Nel MccnenoBanue AMHAMUKY 3aTBEPAEBAHUS CTAIbHOTO CIUTKA
W3 xakux craamil cKknagpIBaeTcs MpoLEcC KpUCTAIUIU3aluu?
Kakne ycnoBust HeoOXOIUMBEI T Havyajla KPUCTAIITH3AIIH?
Kak m3MeHSAI0TCA yCIOBUS KPUCTAIM3AINY B MPOLIECCe 3aTBEPACBAHUS CTAIH?
Kak BIHSIIOT yclOBUSL KPUCTAIITU3ALUKN Ha CTPYKTYPY CIUTKA?
Ilo xakoMy 3aKOHY M3MEHSETCS TONIIMHA 3aTBEPAEBILEIO CJIOSI ¢ TEUEHHUEM BpeMeHU?
KakoB ¢m3udeckuii CMbICT U pa3sMepHOCTh K03((HUINCHTa 3aTBEpACBAHI?
Kak mupkynupyeT paciuiaB B He3aTBepAeBLIeH yacTu ciauTka? B uéM nmpuumHa Takod HUPKYISIUn?
Kaxkoii kputepuii mogo6us J0IDKEH HCIONB30BaThCS IIPH Iepecuére pe3ylbTaToB MOJCIMPOBAHHS Ha PEATbHBIA CIUTOK?
Kakne macmrabHbIe IpeoOpa30BaHMs OCYIIECTBIAIOTCS TIPH Tepecyére pe3yabTaTOB MOJCTHPOBAHMUSA?
0 Kakoe BemmecTBo HCIONB3yeTCA IS MOAEIUPOBAHUS KPUCTAIM3AINH CTAH B JIAOOPATOPHBIX YCIOBUSAX?
JLp. Ne2 M3ydeHue ycaJOUHbIX MPOLECCOB MPU KPUCTAIUIN3AIMHU CTAIH B U3I0KHUIIAX
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1 Uro Takoe ycajouHas paKOBHHA?

2 [TprunHa o6pa3oBaHUs ycaJ0YHOH PAKOBUHBI B CTAIbHOM CIIUTKE

3 OT 4ero 3aBUCHT 00BEM YCaIOYHON PaKOBUHBI?

4 MecTo 1 MexaHH3M 00pa30BaHHA yCaJOYHOH PaKOBUHEL

5 DaxTOpbI, BIUAIOUINE Ha BENUYMHY U POPMY YCaJOUYHON PaKOBHHBI.

6 CrnocoObl yMEHBIICHUS TOJIOBHON 00PE3M CINTKA: KOHCTPYKTHBHBIE W TEXHOJIOTHUYECKHE.

7 Kaxk Brmsier yreruieHne W 000TpeB BEpXHEH YaCTH CIWTKA HA OTHOCHTENBHYIO IIYOMHY YCaJZOYHON PAaKOBHHBI M BBIXOJ
rogHo—To? KakoB MeXaHH3M 3TOr0 BIUSHHUA?

8 Kak Bnusier OTHOIIEGHHE BBICOTHI K LIMPUHE CIUTKA HAa OTHOCHU "TENbHYIO ITyOWHY YCaJlOYHOW PaKOBHHBI U BBIXOJ
rogHoro? KakoB MexaHU3M 3TOTO BIUSHUA?

9 Kaxk BrmsieT ymmpeHne CIUTKAa Ha OTHOCHTEIBHYIO TIyOMHY yCaJOYHOHW pakoBHHBEI? KakoB MEXaHM3M 3TOTO BIUSHHUSA?
10 Kak Bauser ¢opma ycagoyHoil pakOBHHBI Ha BBIXOJ TOJHOTO Me—Taja?

11 Kaxk Bnusier CKOpoCTh pa3iMBKU U TEMIIEpaTypa pa3jIMBaeMON XHUAKOCTH HAa OTHOCH "TEJIbHYIO TIIYOMHY yCaJIouHOH
PaKOBHHBI U BbIXOA roAHOT0? KakoB MEXaHU3M 3TOTO BIMSHUA?

12 Kaxk BrmsieT croco6 pa3iIMBKU HAa OTHOCH "TENBHYIO INTYOMHY ycaJO4HON PaKOBHHBI M BBIXOJ rogHoro? Kakos MexaHU3M

3TOTO BIUSHUS?

JLp. Ne6 U3yuenue nedeKTOB HEMPEPHIBHOIMTON 3arOTOBKH

Buns! neexToB HENIPEPHIBHOINTON 3aTOTOBKH.

Kakue nedexTsl cnuTka OTHOCSTCS K TIOBEPXHOCTHBIM?

Kaxkue neekTsl clnuTKa SBIAIOTCS BHYTPCHHUMH?

Kak BeIIAANT M3ydaeMblid nedext?

KakoBbI NpUUMHBI BOSHUKHOBEHHUS H3ydaeMoro nedekra?

KakoBbl Mepbl npeaynpexaeHus o0pa3oBaHus U3ydaeMoro aedekra?

(o) WO, IS SRV I \S

2). Teoperndeckne BOIPOCH! M IIPAKTUIECKHE 3aJaHUS, NCTIOIB3YeMBIe IIPH 3aIIUTe KypCOBOH paboThI B (popMe yCTHOTO OIpoca
(YK-11.1-31, ¥1, BI1; IIK-3.1-31, V1, B1; [ICK-3-31, V1, B1)

Teopernueckne BOIPOCH IpH 3amuTe Kypcosoit padotsl (YK-11.1-31, V1; [1K-3.1-31, V1; IICK-3-31, Y1):

1. IIpoueccsl, mpoucxoAdIIKe BO BpeMs BBIIYCKA CTalIHd U3 CTAJCIUIABUIIBHOIO arperara, BBLICPKKU €€ B KOBILE U
Pas3IUBKH.

2. Kakne TpeOoBaHHS MPEIBSABISIOT K CTAIH TIEpe Pa3IUBKOH?

3. JlaiiTe 0OIIyI0 XapaKTepPHUCTUKY HETPEPBIBHON PA3JIMBKH CTANIH M €€ CPABHEHHE C Pa3IMBKON B M3JIOKHHMITHL.

4. OnumuTe TEIUIOBBIE YCIOBHS 3aTBEPAEBAHUS HEMPEPHIBHOIUTOMN 3aTOTOBKH: YJACTKH OXJIAXKAEHMS, YCIOBUSL
TENJI00TBO/A, TITyOUHA JTYHKH KHIKOTO METaNIa U CKOPOCTh 3aTBEP/CBaHMS.

5. YkaknTe OCHOBHOH BHJ (BHUIIBI) TEIUIOIIEPEAAUN TIPH 3aTBEPCBAHIH 3aTOTOBKH B KPHCTAJUTH3AaTOPE.

6. YkaxxuTe OCHOBHOI BHJ (BHUJIbI) €CTECTBEHHOH TEILIONEpeau MpH 3aTBEPAECBAHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIAXKJJEHUSL.

7. DopMHpOBaHHUE CTPYKTYPhI HEMPEPHIBHOJIUTON 3ar0OTOBKH CIIOKOMHOW CTaju.

8. OCOOEHHOCTH Pa3IMBKH M CTPOCHHUS HETIPEPHIBHOJIHUTHIX 3aTOTOBOK KHITAIICH M MOJYCHOKOMHOW cTamm.

9. Iepeuncnute OCHOBHBIE BUBI KIACCU(DHUKALUY MAIIUH HEMPEPHIBHOTO JUTHS 3aTOTOBOK.

10. IlepeuncnuTe BUABI MAlLIMH HEMPEPBIBHOTO JINThs 3aroTOBOK. JlaliTe XapaKTepUCTUKY YCTAHOBKAM HETPEPHIBHOM
Pa3IUBKH CTANN BEPTUKAIHHOTO THIIA (OTIMYNATEIBHBIE 0OCOOCHHOCTH, IIPEUMYIIIECTBA H HEAOCTATKH).

1. Ilepednciute BUBI MALIUH HENPEPBIBHOTO JIMThS 3aTOTOBOK. JlaliTe XapakTEPUCTUKY YCTAHOBKAM HEIPEPBIBHOM
PA3IMBKH CTAJIM PAANaIbHOTO U KPUBOJIMHEIHOTO THIIA (OTIMYUTENbHbIE 0COOCHHOCTH, TPEUMYIIECTBA U HEAOCTATKH).

12. IlepeuncnuTe BUIBI MALMH HENPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapakTepUCTUKY YCTAaHOBKaM HEIPEPHIBHON
Pa3JIMBKH CTaJH C H3THOOM CIIUTKA (OTIUYUTENBLHBIE 0COOCHHOCTH, IPEUMYIIIECTBA U HEJJOCTATKH).

13. [lepeuncnure BUABI MAIIMH HENPEPHIBHOIO JIMThS 3arOTOBOK. JlaiiTe XapakTepUCTUKY YCTaHOBKAaM HEIPEpPhIBHOM
PA3IMBKH CTaJI TOPU3OHTAIBHOIO THIA (OTIIMYUTENbHBIC 0COOCHHOCTH, IPEUMYILECTBA U HEIOCTATKH).

14. Vkaxure ocHOBHBIE npeuMymiecTBa MHJI3 ¢ BepTuKaabHBIM PAacONOKEHUEM TEXHOJIOTHUECKON OCU

15. Yxaxute ocHOBHbIe npeumyiiectBa MHJI3 ¢ pagnanbHBIM B KPUBOIHMHEHHBIM PACHOI0KEHHEM TEXHOJIOTHIECKON OCH
16. IlepeuncnuTe OCHOBHBIE Y3IIbl MAIIMHBI HEMTPEPHIBHOTO JIUThS 3arOTOBOK. [IpoMexyTOUHBINH KOBII: Ha3HA4YEHHE,
KOHCTPYKLIMSI, TEXHOJIOTUS IPUMEHEHUSI.

17. Ilepednciute OCHOBHBIE Y3/Ibl MAlIMHbI HETIPEPBIBHOTO JIUThS 3aTOTOBOK. MeXaHU3M KadaHUs KPUCTaJLIU3aTopa:
Ha3Ha4YeHHe, KOHCTPYKIIKS, MapaMeTpbl paOOThI.

18. IlepeuncnuTe OCHOBHBIE y3IIbl MAIIWHBI HETIPEPHIBHOTO JIMThS 3aroTOBOK. KpucrannmsaTop: Ha3HaueHUE, KOHCTPYKLIUH,
MaTtepua, CTOHKOCTb, [UIMHA ¥ (JOpMa IONEPETHOTO CEUCHHSI.

19. INepeuncnuTte OCHOBHBIC y3JIbl MAIIMHBI HEMIPEPHIBHOTO JIUThS 3arOTOBOK. 30HA BTOPUYHOTO OXJIAXJCHUS: Ha3HAUCHHE,

KOHCTPYKIIHA, CII0COOBI nmoJgadur BOJAbI Ha CJIMTOK U BAPUAHTBI Pa3MCIICHUA (bOpcyHOK U MMOAACPKMUBAIOIIUX POJIMKOB B
3aBUCHUMOCTH OT (bOpMBI MONCepeYHOro CCUCHUs CIINTKA.

20. VKaxuTe OCHOBHOE Ha3HAUCHUE 3aTPABKU B TEXHOJOI'MU HEMPEPHIBHOM Pa3IMBKHU CTAJIU.

21. [Iepeuncnure OCHOBHBIE TEXHOJIOTMYECKHE OINEpalliy HENPEpbIBHON pa3iMBKM CTalM, HAYMHAs C MEpBOM omnepauueit no
MOJTOTOBKE — OCMOTP U IMarHOCTHKA TEXHUYECKOTO cocTosiHus y3nom MHJI3.

22. Ilepeuncinute OCHOBHBIE MApAMETPhl HENPEPBIBHONW PA3JIUBKU U 3aKOHOMEPHOCTH UX PEryIUPOBaHUs. 3aBUCHMOCTb
CKOPOCTH Pa3IMBKU OT CEUCHUS CIUTKA, TEMIIEPATYphl IIEpErpeBa U CTEICHHU JIETUPOBAHUSA CTAIIH.

23. Croco06blI MoJaun MeTala B KpUCTAIIM3aTOpP, UX JOCTOMHCTBA U HEAOCTAaTKH, OCOOEHHOCTH NMpuUMeHeHus. Poib
IITaKOOOPA3YIONINX CMecel TP HETIPEPBIBHON pa3lIMBKE U TPEOOBAHMUS K HIM.

24. INepeuncnute ocHOBHBIC NE(EKTHI HENPEPHIBHOIUTHIX 3ar0TOBOK. [101po0OHO M3m0oXuTe yCIoBus (HOPMHUPOBAHUSA

MPOAOJIbHBIX W MOMNEPEYHLIX TPCIINH, YKAXKNUTC NPUINHBI UX BOSHUKHOBCHUS.




25. INepeuncnute ocHOBHBIC HEe(EKTHI HENPEPLIBHOIUTHIX 3ar0TOBOK. [1oapo0HO M3n0XuTe ycnous (GOpMHUPOBAHUSA
CeTyaThIX ¥ MayKOOOPa3HbIX TPEIIUH, YKaXKUTE IPUIMHBI UX BOSHUKHOBEHHMSI.

26. [Nepeunciute 0cHOBHBIE Te(EKTHl HEMPEPHIBHOIUTHIX 3ar0TOBOK. [101po0OHO M3/I0KHUTE YCIOBUS (DOPMUPOBAHUS OCEBOM
XHMHYECKOH HEOMHOPOAHOCTH, YKAXHUTE IPUIUHEI €€ BOSHUKHOBCHUSI.

27. [epeuncnute OCHOBHBIE e(EeKThl HEMPEPHIBHOMUTHIX 3aroToBOK. [1oapoOHO M3n0KuTe ycaoBus (GopMUpOBaHUS OCEBOH
PBIXJIOCTH U OCEBOH TPELIMHBI, YKA)KUTE IPUUMHBI UX BOSHUKHOBEHHSI.

28. VYxkaxnTe TIaBHbIE (DaKTOPHI, ONPECIAIONINI TPOAOIDKUTEIBHOCTD 3aTBEPCBAHNS HEMPEPHIBHOINTON 3arOTOBKH IIPH
ONTHMAJIBHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKH.

29. UYem omnpenensieTcss MaKCUMAIbHO AOIYCTUMAas CKOPOCTb BBITSTMBAaHHS 3aTOTOBKH?

30. Jaiite onpenenenue merauryprudeckoi mmae MHJI3.

31. JlaiiTe ompeneneHne TepPMHUHY «IIyOMHA JTyHKH JKHAKOTO METaJlIay M PACcCKaXHTE OT Yero OHa 3aBUCUT?

32. VYkaxure OCHOBHBIE MapaMeTphl, OMPEAEISIOINe CKOPOCTh PA3IUBKU CTaU (T/MUH) Yepe3 OJIUH pydei.

33. VKaKuTe OCHOBHBIE NAPAMETPBI, ONPEETSIONINE MPOAOIKUTEIBHOCTh PA3IUBKU IIABKU.

34. UYro HE0OXOIMMO YIUTHIBATh IPH BEIOOpPE MHaMeTpa KaHaua Pa3IMBOYHOTO CTaKaHA CTAJHKOBINA M ITPOMKOBIIA?

35. C Kakoi LeIbI0 MPU HEMPEPHIBHONW pa3iaMBKE CTalH HUCIOIB3YIOT MOTPYXKHBIE CTAKAHBI U 3AIIUTHBIC TPYOBI?

IMpakTryeckue 3a1aHus I 3aIMUTH KypcoBoi paboTh! (obmmwe dpopmymuposkn) (YK-11.1-Y1, B1; TIK-3.1-Y1, B1; IICK-3-V1,

B1):

I. Onpenenuts TOJIIUHY 3aTBEPIAECBILEH KOPOUYKM B HEMPEPBHIBHOJIUTON 3aroTOBKE M3 CTAJH 3aJaHHON MapKu B 3alaHHON
TOKe MeTaJutyprudeckoil amiuael MHJI3 npyu n3BecTHBIX CeUeHNH 3aTOTOBKH U CKOPOCTH €€ BBITATMBAHMUS.

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

3. Omnpenenurh IITyOUHY JIYHKH JKHJIKOTO METajlla IIPH HENPEphIBHOW pa3iMBKE 33aHHOW MapKH CTalM IPU W3BECTHBIX
CCUCHHNH 3aTOTOBKH M CKOPOCTH €€ BBITATUBAHUS

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

CTaJIM MIPH YCIIOBUH 3aBEPIICHUS 3aTBEPAEBAHUS B Ipeenax MeTautypruueckoit ;muasl MHJI3, eciiu U3BECTHBI KOHCTPYKTHBHBIE
napamerpst MHJI3.

5. Omnpenenuts TpeOyemyto MeTauTyprudeckyro mmuHy MHII3, npeaHa3sHaueHHOW ISl pa3iuBKU CIIOKOWHOM CTajau Ha
3aTOTOBKY 33IaHHOTO CEUEHHS IIPH U3BECTHOH CKOPOCTHU BBITATUBAHUSI.

6. BbIuucnuTh MpoaoKUTEIbHOCTD PA3IUBKH IUIABKH CIIOKOMHOM CTaau U3 KOBIIA 33JlaHHOW BMECTHUMOCTH IPU M3BECTHOM
koHcTpykimu MHJI3, cedeHnn U CKOPOCTH BBITSTUBAHUS 3aTOTOBKH.

7. Berancnuts Tpebyemoe kommdectBo pydbeB MHII3 amst pasnuBKH CIIOKOITHOM cTajgy M3 KOBIIA 33JaHHONH BMECTHMOCTH
MIPY U3BECTHOM CEYEHUH U paboyeM AHMara3oHe CKOPOCTH BBITATMBAHUS 3ar0TOBKH. [IpogOKUTENBHOCTD PAa3IMBKH IJIABKH HE
JIOJDKHA TPEBbIMATh 60 MUHYT.

8. Onpenenurts AUaMETp KaHajga CTaKaHa CTaJIEPa3IMBOYHOIO M IPOMEXKYTOUHOIO KOBLIEH JJISl Pa3jIUBKU CIIOKOMHOM cTanu
npu u3BecTHOH koHCTpykimu MHJI3, ceueHun U CKOPOCTH BBITATHBAHUS 3aTOTOBKU.

3). TeopeTndeckre BOIPOCH! M IIPAKTHIECKHE 3aJaHNS SK3aMCHAIIMOHHBIX OMIIETOB JUTS IIPOBE/ICHNS SK3aMeHa B yCTHOH (opme
(YK-11.1-31, Y1, B1; IIK-3.1-31, V1, B1; IICK-3-31, V1, B1)

Teoperrueckue BOMPOCH dk3aMeHaMoHHbIX OmetoB (YK-11.1-31, V1; IIK-3.1-31, ¥V 1; [ICK-3-31, Y1):

1. Ipomeccs, mpoucxoasdmye BO BpeMs BBITYCKA CTAJH M3 CTAJEIUIaBIIIBHOTO arperara, BEIICP)KKH ¢e B KOBIIE U
pa3nuBKU

2. Crioco0bl pa3nuBke crand. [IperMmyiecTBa 1 HEIOCTATKH Pa3IMBKU CTalM B M3JI0XKHUIIBI CBEPXY Hepen chu(oHHOM
pazIUBKOH

3. Crioco0s! pasnuBkH crand. [IpenmyiiecTBa u HEAOCTATKH PA3IMBKU CTAalH B M3JI0XKHUIBI CH(OHHBIM CIIOCOOOM Tepen
Pa3IUBKOM CBEpXY

4. W3noxure cymHOCTh mpolecca Kpucraum3sauy. OnrmuTe nporecc 00pa3oBaHus 3apoJIblia U pOCTa KPUCTAILIA.
CyIHOCTE TOMOTEHHOTO ¥ T€TePOTCHHOTO MEXaHU3MOB 3apO’KACHHS KPUCTAIIA

5. INepeuncnute ¥ onuImUTe 0COOEHHOCTH POCTA KPHCTAIUIOB U BIMSHHUE YCIOBUH OXJIQXKIEHHSA HA CTPYKTYpYy MeTasula.
PackpoiiTe noHsATHE UHTEpBaJa KPUCTAIUIU3ALMH U CKOPOCTH 3aTBEPAECBAHUS CIIUTKA

6. JaiiTe 00IIyr0 XapaKTepUCTUKY OOOPYIOBaHHMIO JUIS PA3IMBKU CTAJM B M3JO0KHHUIEL. M370KHUIBL: BUIBI, HA3HAYCHUE,
pa3Mepsl. Brmstane Bemmramaer H/D #31m10KHAIIB! HA KAYECTBO CIIMTKA U CKOPOCTH PA3IHBKH.

7. Jaiite o0mIyro XxapakTepuCcTUKy 000pYIOBaHHIO JUIS PA3IUBKU CTAIU B M3NOKHHULEL. OOBICHUTE 0COOEHHOCTH
KOHCTPYKLIMHU U3JI0KHUILL JUIs1 PAa3JIMBKU CHOKOWHOMN, KUIISILIEH U MOJIyCIIOKOMHOI cTanei.

8. IepeunciuTe cTaguy MOATOTOBKH 00OPYTOBAHHUS K Pas3iMBKE M M3IOXKHUTE X conepkanue. Chopmymmpyiite
TpeOOBaHUS K TEMIEepaType pa3IBaeMOT0 MeTallla ¥ CKOPOCTH Pa3IUBKH €T0 B U3JI0XKHHIIBL, a TAKOKE UX BIUSHUE HA Ka4eCTBO
CIIUTKA.

9. Jaiite xraccnpuKanuio U IMepeducinTe Me(eKTsl CTaTbHBIX CIUTKOB. OceBasl PBHIXJIOCTh CIUTKOB CITIOKOHHOM cTaiu:
IpUYUHBI 00pa30BaHUs U crioco0bI 00psOBI. [TneHs!: mpuanHEI 00pa3oBaHUs U CIIOCOOB! OOPHOBI

10. Haiite knaccuukanuio u nepeunucauTe AeQeKTbl CTAIBHBIX CIUTKOB. 3aBOPOT KOPKH: IPUYMHBI 00pa30BaHUs U
crioco0b1 60pbOBI. [1poobHBIC XOOAHBIE HAPY)KHBIE TPEIIMHBL: IPUYHHBI 00pa30BaHMs U CIOCOOBI GOPHOBI

11. JaiiTe KtaccnuKannio U IMepeducianTe Ne(eKTs! CTaTbHBIX CIUTKOB. [lomepednsie ropsaue TPeIHbL: TPHIHHEL
00pazoBaHus U coco0bI 60pbOBI. [10KOPKOBBIE ITy3BIPU: IPUIUHBI 00pPa30BaHUSA

12. Jaiite knaccudukanuio U nepedrcnure 1e(eKTsl CTaabHBIX CINTKOB. [IpooabHbIe HApY)KHBIE TOPSYNE TPEIINH:
TPUYUHBI 00pa30BaHUS U CIIOCOOBI OOPBOBI. POCIOCT CIIMTKOB CITOKOHHOI M KHIISAIISH CTAIN: TPUIHHBI 00pa30BaHUs

13. CBsI3p MEXIY CKOPOCTBIO 00Pa30BaHUS 3apOBIIICH, THHSHHOW CKOPOCTBIO KPUCTAIUIM3AINY M BETMIMHON

nepeoxyaxae—HuA. Kak BIUseT COOTHOIIEHHE MEXKIY CKOPOCThIO 00pa30BaHMs 3apOAbIIeii U IMHEHHON CKOPOCTHIO




KPHUCTAJUTH3ALUH Ha CTPYKTYPy MeTaia
14. CTpyKTYpHBIC 30HBI CIMTKA CHIOKOWHOI cTainy M MX (OPMHPOBAHHE NPH KPUCTAIM3AMHU. Bennunna ronoBHo# oOpesn
B CJIUTKaX CIIOKOMHOM cTanu.

15. CTpyKTypHBIE 30HBI MEXaHHUYECKH 3aKy[OPEHHOTO CIHMTKAa KHISAMIEH CTald U WX ()OPMUPOBAHUE NPH KPUCTAIIH3AIIHH.
TexHOIOrUs MEXaHUYECKOTO 3aKyOPUBAaHUS U BeIMUNHA TOJOBHOM 00pe3u.

16. CTpyKTYpHBIE 30HBI XUMHUYECKH 3aKYIIOPEHHOTO CIMTKA KHILAMIEH CTalu U uX (OpMUpOBaHME NIPU KPUCTAIUIN3ALUH.
TexXHOIOTHS XUMUYECKOTO 3aKyIIOPUBAHUS W BEJIMIHHA TOJIOBHOH 00pe3H.

17. W3noxure npuanHy 00pa30BaHUs yCaJOYHON PAKOBHHBI B CIIUTKE CIIOKOHHOI CTAIM U MEPEeUUCIUTe MEPOIIPUATHS,
CMOCOOCTBYIOIIUE €€ BHIBOJY B BEPXHIOIO YaCTh CIIMTKA.

18. IloBeneHne MonMyCOKONMHON CTanu npu ee KpucTauuzauuu. CTpoeHHEe CIUTKOB IOJIYCHOKOWHOW CTalu MpH
pa3—IIHMYHOH CTENEeHH ee pacKUcIeHHOCTH. ONTHManbHas CTeNEeHb PACKUCICHHOCTH MOTYCIOKOIHOM CTa! U ee peryIupoBaHue MO
X0y pa3lIuBKU

19. @dakTopH!, BIUAIOINE HA TONINHY HApY)KHOI KOpKH 0e3 Mmy3bIpeil B CIMTKax Kumsmeid cramd. CrocoObl MOBBIIICHUS
CKOPOCTH Pa3JIUBKH KUIIIEH CTalIN M UX XapaKTePUCTHKA

20. Bunbsl xumMudeckoi HEOJHOPOIHOCTU CIUTKOB M KPUTEPUI OIEHKH XUMHUYECKOH HEOJHOPOIHOCTH. 30HATbHAS JIMKBAIIUSL
- oTpeJeneHNe, IPUIMHBI 00pa30BaHus, U CIOCOOBI CHHKEHHS €€ pa3BUTHUs. JleHIpuTHAS JTUKBALUs — ONpeeneHne, MPUUUHbI
00pa3zoBaHus, CTEIIEHb JINKBAIMH 10 HJIEMEHTaM W OTPHIIATeIIbHOE BIMSIHNE Ha CBOHCTBA CTAJIH.

21. ITposiBnieHNe 30HANBHOM IMKBAIlMN B CIUTKE CHOKOIHON cramu. Crenuduyeckre BUIBI JUKBALUH IPIMeEcei B CIUTKE
CIOKOMHOM cTanu, NPUUUHBI UX 00pa3oBaHus U criocoObl 60pbrOkL. OOIIME 3aKOHOMEPHOCTH B PacHpeIeIeHNH JIUKBUPYIOIIUX
npuMecel B CIIUTKaX CIOKOWHOM M KUMSAIIEH cTanu

22. ITpranabl 00pa3oBaHue ycaloYHOI PaKOBHHBI U €€ BIMSHHE HA BBIXOJ TOJHOTO IIPH PA3NIMBKE B M3JI0KHHIIBL.
CrenuanbHbIe METOIBI TETUIOM30JIAIIH H 000TpeBa Bepxa CIUTKA CIIOKOWHOH CTalH, CIOCOOCTBYIOIIHE BEIBOAY YCaJOUHOM
PaKOBUHBI B BEPXHIOIO YaCTh CIMTKA: HA3HAYEHUE, CYI[HOCTb.

23. OnuiuTe TEXHOIOTUIO PA3IUBKU CIIOKOMHON CTaJId M MEPHI IO 3aIUTE METAa/ula OT OKUCIICHUS.

24. OnumuTe 0COOSHHOCTH Pa3IUBKH KUIIAIIEH CTall IPH MEXaHWYECKOM M XMMHYECKOM 3aKynopuBaHHU. [lepeuncinre
CIOCOOBI yBEHYEHHs CKOPOCTH PA3IUBKU U JalTe UX XapaKTePUCTUKY.

25. Bunpl xumuyeckoi HEOJHOPOIHOCTU CIUTKOB M KPUTEPUH OLIEHKH XMMHYECKOW HEOJHOPOIHOCTHU. JleHapuTHAs

JIMKBaIUs — ONPEACICHUEC, TIPUYNHBI 06pa3013aHI/151, CTCIICHB JIMKBAIIUU 110 DJIEMCHTAM U OTPULATCIIBHOC BIIMAHNUC HA CBOMCTBA
CTaJIn.

26. Jaiite o0IIyI0 XapaKTEpPUCTHKY HENPEPHIBHOIM PA3IMBKH CTalld M €€ CPAaBHEHUE C PA3JIMBKOM B M3JIOXKHUIIBI.

27. OnumuTe YCIOBHS 3aTBEPACBAHUS HEIPEPHIBHOIUTOTO CIUTKA: YUACTKH OXJIKACHHMS, YCIOBHUS TEIUIOOTBOJA, TITyOHHA
JIYHKH JKHJIKOTO METaJIa U CKOPOCTH 3aTBEPICBAHII.

28. TexHonorus 1 0COOEHHOCTU OXJTAXIEHUS MeTalIa B KPHCTaJUIU3aToOpe, TONIINHA 3aTBEpAEBIIell KOPKU Ha BBIXOJE U3
KpHUCTaJUIN3aTOpPa, TPEOOBAaHUS K HEH, TeMIIepaTypa OBEPXHOCTH CIMTKA HA BBIXOJE U3 KPHCTAIIN3aTOpa

29. OO0pa3oBaHHe CTPYKTYPHBIX 30H M XUMHYECKash HEOJAHOPOJHOCTh B HEMPEPHIBHOM CIIUTKE CIIOKOMHOW CTaH

30. TexHOJOoTHs U 0COOCHHOCTH OXJaKACHUS METajula B 30HE BTOPUYHOTO oxjiaxaeHus, aiuHa 3BO u temmepatypa
MOBEPXHOCTH CIMTKA Ha BbIxoJe u3 3BO.

31. OCOOEHHOCTH CTPOCHHUS HENPEPHIBHOIUTOTO CIUTKA KHUITAIICH CTadH M CTENEHb Pa3sBHTHS XHUMHUYECKOW HEOTHOPOIHOCTH
B HEM

32. [lepeuncnure BUABI MaIIMH HENPEPHIBHOIO JIMThS 3arOTOBOK. JlaiiTe XapakTepuCTUKY YCTaHOBKAaM HENPEphIBHOM
PA3IMBKH CTaJI BEPTUKAIBHOTO THIA (OTINYUTENILHBIE 0COOCHHOCTH, IPEUMYILECTBA M HEIOCTATKH).

33. IlepedncnuTe BUABI MALIUH HENIPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapaKTEpUCTUKY YCTAHOBKAM HEIPEPHIBHON
Pa3IUBKH CTAIN PafHaIbHOTO THIIA (OTINYUTEIbHBIE OCOOCHHOCTH, IPEUMYIIIECTBA U HEIOCTATKH).

34. IepeuncnuTe BUABI MAIIMH HETIPEPHIBHOTO JIUThS 3aroTOBOK. JlaiiTe XapaKTepUCTUKY YCTAHOBKAM HENPEPhIBHOM
Pa3IUBKH CTANIH KPUBOJIMHEHHOTO THITA (OTIMIHUTEIBHBIC 0COOCHHOCTH, IIPEUMYIIIECTBA M HEIOCTATKH).

35. IlepednciuTe BUBI MALIUH HENIPEPBIBHOTO JIMThS 3arOTOBOK. JlaliTe XapaKTEpUCTUKY YCTAaHOBKAM HEIPEPHIBHOM
Pa3NMBKU CTAJH C U3TMOOM CIUTKA (OTIUYUTENbHbIE 0COOEHHOCTH, IPEUMYIIECTBA U HEJOCTATKH).

36. IlepeuncnuTe BUABI MAlIMH HEMPEPBIBHOTO JINThs 3aroTOBOK. JlaiiTe XapaKTepUCTUKY YCTAHOBKAM HETPEPHIBHOM
Pa3IUBKY CTANIN TOPU3OHTAIFHOTO THITA (OTIIMYATEIBHBIE OCOOCHHOCTH, IPEUMYIIECTBA M HEAOCTATKH).

37. ChopmynupyiiTe OCHOBHBIE TOCTOMHCTBA W HEAOCTATKH Pa3NUuHBbIX BUIOB MHJI3 Mo KOHCTPYKIMHU, SKCITyaTallud U

Ka4eCTBY nony'{aeMoﬁ 3aroToBkH. OCOOEHHOCTH NPUMCHCHUA MHJI3 Pa3JINYHBIX BUAOB B 3aBUCUMOCTH OT CBOMCTB pa3JmBaeM0171
CTaJIn.

38. Ilepednciute OCHOBHBIE Y3IIbl MAalIMHbI HENPEPBIBHOTO JMThS 3aTOTOBOK. IIpOMEXKyYTOUHBIN KOBIIL: Ha3HAuY€HMUE,
KOHCTPYKIHUS, (hyTepOBKa, TEXHOJIOTHUS IPUMEHECHUSL.

39. IlepeuncnuTe OCHOBHBIE y3IIbl MAIIMHBI HETTPEPHIBHOTO JIUThS 3arOTOBOK. MeXaHM3M KauaHMs KPHCTAJIU3aTopa:
Ha3HaueHMe, aMIUIMTY/la U 4acToTa KadaHus. HoBble cucTeMbl Ka4aHUsl KPUCTAJUIU3aTOPOB.

40. IlepednciuTe OCHOBHBIE Y3/Ibl MAlIMHbI HENIPEPBIBHOTO JIUThS 3aroTOBOK. Kpucramiusarop: Ha3HaueHUE, KOHCTPYKLIUHY,
MartepHall, CTONKOCTb, JUTMHA U (hopMa ronepedHoro cedeHust. CoBpeMeHHbIE TpeOOBaHUS K KOHCTPYKIIMH KPHCTAIIIN3aTOPOB.

41. IlepeuncnuTe OCHOBHBIE Y3/Ibl MAllMHbI HENPEPBIBHOTO JIMThS 3aTOTOBOK. 30Ha BTOPUYHOIO OXJIAXKJEHUS: Ha3HAYEHUE,

HPOTSHKEHHOCTH, KOHCTPYKIHS, CIIOCOOBI IOAAaYH BOJBI HA CIIUTOK M BapUAHTHI pa3MeneHus ()OPCYHOK U HOAICPIKUBAIOIINX
YCTPOMCTB B 3aBUCUMOCTH OT ()OPMBI IIONIEPEUHOTO CEYCHUS CIUTKA. BIMsHUE HHTEHCUBHOCTU BTOPUYHOTO OXJIXKICHUS Ha
Ka4yecTBO CIIUTKa

42. Temnepatypa merana, paznuBaemoro Ha MHJI3 u nocnenosarensHoOCTs onepanuit mo noaroroke MHJI3 k pasnuske.
Oco0OeHHOCTH TEXHOJIOTHH HAa4aIbHOTO Meproaa pa3nuBku ctanu Ha MHJI3. 3aBHCHMOCTE CKOPOCTH Pa3IUBKU OT CEUCHUS CIUTKA

Y CTETEeHH JISTUPOBAHUS CTaJIH.

43. Crioco0bl moJIayy MeTaJlla B KPUCTAIUTM3aTOp, UX JOCTOMHCTBA M HEOCTATKH, 0COOCHHOCTH TPUMCHEHUSI.

44. Ponp mimakooOpa3yronmx cMecel pH HETIPEephIBHOW pa3iuBKE M TpeOOBaHMS K HUM. Pacxon cMecH M ONTHMabHas
TOJIIIIMHA CMECH B KpucTauuiatope. CriocoObl CHIKEHHS TPEHHS CIIMTKA O CTEHKH KPUCTAJUIM3aTOpa U 3aIIUThl MEeTaja OT




OXJIXKAEHUSI, OKUCTICHUSI K BO3MOXK "HOTO 00pa30BaHMs 3aBOPOTOB OKHCIEHHON KOPKU

45. JlaiiTe olleHKy Ka4yecTBY HENPEPBIBHO JIMTHIX 3arOTOBOK 110 OTHOILIEHUIO K CIMTKaM, IIOJYy4EHHBIM B M3JI0KHULAX.
[MepeuncmuTe ocHOBHBIE Ae()EKTHI CITUTKOB, TOJIY4aeMbIX HE-TIPEPBIBHON PA3IUBKOM, 00BSICHUTE IPUIHHBI UX TIOSIBIICHUS 1
chopMynHpyiTe BO3MOKHBIE MEPOTIPHUATHS 110 MX YCTPAHEHUIO.

46. Buzbl ycTaHOBOK HETIPEPLIBHOW Pa3NMBKU CTalM HOBOTO MoKoeHHsa. CxeMa MPOM3BOACTBEHHOTO Mpolecca,
0COOEHHOCTH KOHCTPYKIMH, IPEUMYILECTBA U HEIOCTATKH

47. JlaiiTe CpaBHHUTENBHYIO XapaKTePHCTHKY PA3IHMYHBIM CIIOcO0aM Pa3iMBKU CTAJH: B W3JIOKHHIEI, Tpaguironasie MHJI3,
JIUTEHHO-IIPOKATHBIE KOMILIEKCHI

48. Iepeuncnute HanpapiaeHHs IO COBEPLUIEHCTBOBAHHMIO TEXHOJIOTMU M TEXHUKH HETIPEPHIBHON Pa3NMBKU CTAJH.

49. Buapl ycTaHOBOK HENPEPBIBHOM PA3JIMBKU CTad HOBOTO IOKOJEeHUs. CTaAuu COBEPIIEHCTBOBAHUS JUTEHHO-IIPOKATHBIX

KOMILIEKCOB II€PBOTO0, TOJYTOPHOTO U BTOPOTO MOKOJICHHH, 0COOCHHOCTH TEXHOJIOTHYECKOH CXEMBI M KOHCTPYKITUN OCHOBHBIX
y3noB JIIIK, mpenmy1iecTsa u HeTOCTaTKHU.

50. Buzpl ycTaHOBOK HENPEPHIBHOW PA3NMBKU CTaaM HOBOTO MOKOJEHMs. Y CTAHOBKH HEMPEPBIBHON OTIUBKH IOJIOCHI
BAJIKOBOTO U JICHTOYHOTO THIIOB, KOHCTPYKTHBHBIC 0COOCHHOCTH, IPEUMYIIIECTBA X HETOCTATKH.

[TpakTryeckue 3a1aHus dK3aMeHAMOHHBIX OmteToB (06mue hopmymuposkn) (YK-11.1-V1, B1; T1K-3.1-V1, B1; TICK-3-Y1, B1):

1. Onpenenurs NpoJOJIKUTEIBHOCTh 3aTBEPJECBAHUS CIUTKA CIOKOMHON CTaJlu NMPH U3BECTHBIX Macce M pa3Mepax CIHUTKA.
2. Onpenenurs Npoa0JIKUTEIBHOCTh 3aTBEPACBAHUS CIUTKA MIOJIYCIIOKOMHOM CTalu IPHU U3BECTHBIX Macce M pa3Mepax
CIIUTKA.

3. Onpenenurs NpoJ0JKUTEIBHOCT 3aTBEPACBAHUS CIUTKA KUITALIEH CTalM IpU M3BECTHBIX Macce U pa3Mepax CIHUTKa.
4. Ormpenenuth CpeIHIO CKOPOCTh 3aTBEPIEBAHUS CIUTKA CIIOKOMHOW CTajM MPHU M3BECTHBIX Macce M pa3Mepax CINTKA.
5. Omnpenenurts CPeAHIOI0 CKOPOCTh 3aTBEPICBAHUS CIUTKA MOIYCIIOKOHHOI CTaal HMpH M3BECTHBIX Macce W pa3Mepax
CJIUTKA.

6. Onpenenurs CpelHIOI CKOPOCTh 3aTBEPIACBAHUS CIUTKA KUIALIEH CTalIM IPU M3BECTHBIX Macce U pa3Mepax CIMTKA.

7. Onpenenurs AUaMeTp KaHajla CTaKaHa JUlsl PAa3jIMBKU CBEPXY KMILAIIEH CTalM IIPU U3BECTHBIX Macce U pasMepax CIMTKA.
8. Onpenenuts AUaMeTp KaHaja CTaKaHa JUIsl Pa3MBKU CBEPXY IMOJYCIIOKOWHOM CTalu MPH M3BECTHBIX Macce U pa3Mepax
CJINTKA.

9. Onpenenuts AUaMETp KaHajda CTaKaHa JUIsl Pa3IUBKU CBEPXY CIOKONHOM CTalu IIPU U3BECTHBIX MACCEe U pazMepax
CJIUTKA, 4 TAK)KE PEKOMEHI0BAaHHON CKOPOCTH HAIIOJIHEHUS CIIUTKA.

10. Paccuutath cKOPOCTb HAIOJIHEHUS W3JIO0MXKHML IPU U3BECTHOM MapKe CTaj, Macce IUIaBKU, JUaMeTpe KaHaia
Pa3NMBOYHOrO CTaKaHa CTaJbKOBIIA U YCIOBUSAX PA3JIUBKU.

11. Onpenenurs TONIUHY 3aTBEPIAECBIIEH KOPOUKU B HENIPEPBHIBHOIUTON 3ar0TOBKE U3 CTaIM 3aJaHHOM MapKy B 3aJaHHOU
TOKe MeTayuryprayeckoit mael MHJI3 nipu U3BECTHBIX CEYEHUH 3aTOTOBKH U CKOPOCTH €€ BBITATHBAHUSI.

12. OnpenenuTts TPOJOJIKUTEILHOCTL (MHH) M CPEITHIOI CKOPOCTh 3aTBepaeBanus (Mm/mMuH) HJI3 m3BecTHOTO cedeHus mo
3aJlaHHON MapKe CTaJIu.

13. Omnpenenuts MTyOHHY JTyHKH SKHAKOTO METajula IIPU HEMPEephIBHOM pas3iIMBKe 3aJaHHOW MapKH CTall MpPH U3BECTHBIX
CEUEHUH 3aT'OTOBKU M CKOPOCTH €€ BBITATUBAHUS

14. Onpenenurs MaKCUMajabHO BO3MOKHYIO CKOPOCTb BBITAIMBAHUS 3arOTOBKU M3BECTHOI'O CEUEHUS U3 3aJlaHHON MapKH
CTaJIU IIPY YCIOBUU 3aBEPIICHUS 3aTBEPACBAHNUS B NIpeJenax MeTawryprudeckoi junsl MHJI3, eciiu u3BeCTHBI KOHCTPYKTUBHBIE
napamerpsl MHJI3.

15. Omnpenenuts TpeOyeMylo MeTauTypriuueckyro amuHy MHJI3, npeaHa3sHadeHHOW sl pa3jiuBKU CIIOKOWHOM cTaiau Ha
3arOTOBKY 33/JaHHOTO CE€UEHUsI IIPU U3BECTHON CKOPOCTH BBITATUBAHUSL.

16. BbruuciuTh IponoKUTEAbHOCTD PA3IMBKU IUIABKY CIIOKOMHOM CTaly U3 KOBIIA 3aJlaHHONM BMECTHUMOCTHU IIPU M3BECTHOHI
koHCTpykuuu MHJI3, ceueHnn ¥ CKOPOCTH BBITSTMBAHUS 3aTOTOBKH.

17. Berauciuth Tpedyemoe koimdecTBo pydabeB MHJI3 /it pa3iuBKY CHOKOHHON CTaJTd M3 KOBIIIA 33JaHHOW BMECTHMOCTH

TIPU M3BECTHOM CEUCHUH U pabodeM Iuana3oHe CKOPOCTH BBHITATHBAHMS 3aroTOBKHU. [IpOIOIKUTENEHOCTD Pa3UBKH IUTaBKU HE
JIOJKHA TpeBbIIaTh 60 MUHYT.

18. Omnpenenurs TMaMeTp KaHalla CTaKaHa CTaJepa3IMBOYHOIO M IMPOMEKYTOUHOIO KOBHIEH I pa3siMBKM CIIOKOHHOM cTanu
pu u3BecTHOU KOoHcTpykuuu MHIJI3, ceueHnu u CKOpOCTH BBITSTUBAHUSA 3aTOTOBKU.

4) TecToBbBIE BOIIPOCHI ¥ 3aJaHUA IJIA IIPOBCACHUA 3TAIIOB HpOMe)KyTO‘IHOﬁ aTrTecrauu B (bopMe KOMIIBIOTCPHOI'O TECTUPOBAHUA
(VK-11.1-31, V1, B1; [IK-3.1-31, Y1, B1; [ICK-3-31, V1, B1)

Tecrossle Bonpockl (YK-11.1-31; TIK-3.1-31; TICK-3-31):

VYKaxnuTe Ha3HAYEHUE CTAJIEPa3IMBOYHOIO KOBIIA B COBPEMEHHOHN TEXHOJOTHH NPOHU3BOJICTBA CTAJIH.

VYKaXnuTe menb onepanuy N0 PackUCICHUIO CTalIH.

YkaxuTe OCHOBHYIO IeIb OIIEPAIUU 110 BaKyyMHPOBAaHHIO CTalH.

VYKaXHTe OCHOBHYIO II€JIb OIIEpaliy 10 00pabOTKE CTAIM CHHTETUYECKMMH [IIAKaMH M [IJIAKOOOPA3yIOLIUMH CMECSIMHU.
VYkakuTe ONTUMAJBHYIO TEMITepaTypy HeperpeBa Merajuia B mpoMexxyrodHoM kosmie MHII3, mpu xotopom
oGecneqnsaIOTc;l Haunbosee OJIaronpuATHBIC YCIOBHSA (POPMUPOBAHHS HEMPEPHIBHOIUTOMN 3aTOTOBKH.
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6. VYkaxure BepXHHUH Mpeaen coaepxkanus cepsl U pocdopa B cranu, paznuaemoid Ha MHJII3.

7. VYkaxute TpeOOBaHUS HEMPEPHIBHOW PA3IMBKH 110 COJCPKaHUIO BOJOPOJAA B CTaIH.

8. VYxaxxuTe IIaBHEIE (aKTOPHI, OTPEACISIOMNI MPOIODKUTEIFHOCTE 3aTBEPACBAHNS HEMPEPHIBHOIUTOM 3aTOTOBKH IIPH
ONTUMAIIBHBIX TEMIIEPATYPHBIX YCIOBUIX Pa3IHBKH.

9. Benmnuunny koa¢¢uimenta 3atepaeBanus k (MM/MUH1/2) MpH ONTHMABHBIX TEMITEPATYPHBIX YCIOBUAX Pa3THBKH
CIIOKOWHOH CTaJIl COCTaBIISCT. . .

10. MaxkcHuManIbHO JOIYCTUMAs CKOPOCTh BBITATHBAHMS 3aTOTOBKH OIPENENAETCS. . .

11. Merannyprudeckas amuaa MHJI3 — aro...




12. I'myOuHa JTyHKM JKHJIKOTO MeTajja 3aBHCHUT OT...

13. I'myOuHa JnyHKH KHJIKOTO MeTajia — 3TO...

14. VYkakuTe OCHOBHOE NPEUMYIIECTBO HEMPEPHIBHON Pa3UBKHU Mepe]] PasUBKON B M3IOKHHUIIBL.

15. 3a cyer 4ero B MEPBYIO OYepeAb cleayeT oOecrnednBaTh JOCTIKEHHE 3aJaHHOW MPOM3BOAUTEIBHOCTH PA3INBOYHOTO
OTJIEeTIeHNs P HEMIPEPhIBHON pa3IUBKE CTAIH H3BECTHOTO CEUCHUS?

16. VYKaXHTe OCHOBHbIE NTapaMeTpbl, ONPEACISIOINE CKOPOCTh Pa3iUBKU CTAH (T/MHH) 4epe3 OAWH pyde.

17. Ykaxxure OCHOBHBIE TTApPaMETPhI, ONPEIEIIAIONINE MPOAOHKUTENBHOCTh PA3IUBKU IUIaBKH.

18. Uro He0OXOIUMO YUUTHIBATh IPH BRIOOpPE JHaMETpa KaHala pa3lHBOYHOIO CTaKaHa CTalbKOBIIA?

19. Yrto HEoOXOJUMO yUUTHIBATh NPH BBHIOOPE JUaMeTpa KaHalla pa3lIMBOYHOIO CTaKaHa IIPOMKOBIIA?

20. UYro B koHcTpyKimu MHJI3 00ycioBiIeHO ecTecTBEHHOH ycankoi cramm?

21. C Kakol IebpI0 IIPU HeNPEPHIBHOW Pa3iaMBKE CTaIH HUCIOIB3YIOT MOTPYXKHBIE CTAKAHBI M 3AIUTHBIC TPYOBI?

22. VYkaxure OCHOBHOW BHJ (BUABI) TEIJIONEpEAayH MPU 3aTBEPAECBAHUM 3arOTOBKH B KPHCTAJUIM3aTOPE.

23. VkakuTe OCHOBHOM BHJ (BUIbI) ECTECTBEHHOH TEMJIoNepeqay Npu 3aTBEPAEBAHUH 3aTOTOBKH B 30HE BTOPUYHOTO
OXJTAXKJICHUSL.

24. TemnepaTypa HOBEpXHOCTH 3arOTOBKU B 30HE BTOPHYHOTO OXJIAXKACHHS JOJDKHA HAXOAUTHCA ...

25. B u€m ocHOBHBIE TpEUMYIIIECTBA BOJIO-BO3AYIIIHOW CHCTEMBI BTOPUYHOIO OXJIAKICHHSI Mepe]] CTpyHHONH?

26. VYxaxxute Hanbosee o0mIyo (hopMyITHPOBKY IPHYNH 00pa30BaHMS TPEIIMH B HEIPEPHIBHOINTOM 3aTOTOBKE.

27. OceBast pbIXJIOCTD — 3TO...

28. OceBas TpemuHa — 3TO...

29. OceBass XMMUYECKasi HEOJAHOPOIHOCTb — 3TO. ..

30. VYKaXnuTe OTIIMYUTENbHBIE 0COOCHHOCTH CIII00BOH 3arOTOBKH.

31. YkaXuTe OTIIMYUTENbHBIE 0COOCHHOCTH OIIOMOBOM 3arOTOBKU.

32. VKakuTe OTIMYUTENbHbIE OCOOEHHOCTU COPTOBOM 3arOTOBKH.

33. INepeunciute ocHOBHBIE Y3l MHJI3 B HampaBieHNM pa3nuBKH, HAYMHAS C YCTPOMCTBAa OBICTPOI 3aMEHEI
CTaJIepa3IMBOYHOTO KOBIIIA.

34, [Iepeuncnure OCHOBHBIE TEXHOJIOTHYECKHE OINEpalliy HENPEPbIBHON pa3MBKU CTalM, HAYMHAs C MEpBOM omnepauueit no
MOJTOTOBKE — OCMOTP U IMarHOCTHKA TEXHUYECKOTO coCTosiHUs y3nom MHIJI3.

35. VKaxuTe OCHOBHOE Ha3HAUCHUE 3aTPaBKU B TEXHOJOI'MU HEMPEPHIBHON Pa3IMBKHU CTAJIU.

36. 3oHabHasA TUKBALMS — 3TO. ..

37. JlenapuTHast TUKBALMS — 3TO. ..

38. OtMeTbTe 2 BEPHBIX OIPEIEIEHUS CTaIH.

39. YKaXuTe OCHOBHYIO (DYHKIHIO IIPOMEKYTOYHOTO KOBIIA.

40. Brixon rogHoro (B Buae HENMPEPBHIBHOJIUTON 3aroTOBKHM) MPU HENPEPHIBHON pa3iMBKE COCTABISET. ..

41. OCHOBHBIM NPEUMYIIECTBOM CEPUIHON Pa3lIMBKU CTaIM METOJOM «IIIaBKa HA IIAaBKY» SBISAETCA...

42. 3a cyeT yero o0eCIeYnBaeTCs MOCTOSHHBIM M HEOOINBIION HAMIOP CTPYH MeTallla, IT0JaBaeMoro M3 IMPOMKOBIIA B
KPHUCTAITH3aTOp?

43. UYem mpu npoextupoBanur MHJI3 pykoBoACTBYIOTCS NHpH ONpPEAENEeHUH PACCTOSHUSA MEXIY PsANaMH POJIHKOB B 30HE
BTOPUYHOTO OXJIAXKICHHUS?

44. Vkaxure ocHOBHBIEe npeuMyiiecTBa MHJI3 ¢ BepTUKanbHBIM PACIONOKEHUEM TEXHOJIOTHUECKON OCU

45.  Ykaxurte ocHOBHBIE ipermyiiecTBa MHJI3 ¢ paananbHBIM M KpUBOJUHEHHBIM PacIoNoXeHHUEM TEXHOIOTUIECKOH OcH

Tecrossle 3amaun (obmas popmymuposka (YK-11.1-V1, B1; IIK-3.1-Y 1, B1; IICK-3-Y1, B1):

1. OmnpenenuTts TOMIIUHY 3aTBEpJCBIIeH KOPOUYKH B HEMPEPHIBHOIUTON 3arOTOBKE M3 CTAJIM 3aJJaHHON MapKé B 3aJaHHOM
ToKe MeTajurypruyeckoit Junael MHJI3 npu U3BeCTHBIX CEYEHUH 3aTOTOBKH U CKOPOCTH €€ BBITSATHBAHUS.

2. OnpenenuTts MPoIOJIKUTEILHOCTS (MHH) H CPEITHIOI CKOPOCTh 3aTtBepiaeBanus (Mm/mMuH) HJI3 m3BecTHOTO cedeHws 1Mo
3alaHHOU MapKe CTaJlu.

3. Onpenenuts TIIyOHHY JYHKH JKMAKOTO METallla IPU HENpPEPbIBHOM pasjiMBKe 3aJaHHON MapKH CTalH MpPU M3BECTHBIX
CEUEHHU 3aT'OTOBKU M CKOPOCTH €€ BBITATUBAHUS

4. Onpenenurs MaKCUMajabHO BO3MOKHYIO CKOPOCTb BBITATMBAHUS 3arOTOBKU M3BECTHOIO CEUEHUS U3 3aJaHHON MapKH
CTaJIM TIPH YCIOBHUHM 3aBEPIICHUS 3aTBEPICBAaHU B IIpefienax MeTauryprudeckoit ummasl MHJI3, eciu H3BeCTHBI KOHCTPYKTHBHBIC
napamerpsl MHJI3.

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

6. BrluncnuTh NpoaoKUTENIBHOCTh Pa3IMBKU IUIABKM CIIOKOMHOM CTajau U3 KOBILA 33JaHHONW BMECTUMOCTH IIPH U3BECTHOM
koHcTpykuuu MHJI3, ceueHnn ¥ CKOpPOCTHU BBITSTMBAHUS 3aI0TOBKU.

7. Berauciuth Tpedyemoe xonmmdaectBo pydbeB MHJI3 muist pa3iuBKY CHOKOHHOHN CTasM M3 KOBIIIA 33JaHHOW BMECTHMOCTH
IPU U3BECTHOM CEUCHUH U pabodeM Juana3oHe CKOPOCTH BBITATMBAHMS 3aroTOBKU. [TpOIOKUTENBHOCTD Pa3IUBKY IIaBKU HE
JIOJDKHA TMPEBbIMATh 60 MUHYT.

8. Omnpenenurts AuaMETp KaHaja CTaKaHa CTAJIEPa3IMBOYHOIO U MPOMEXYTOUHOIO KOBLIEH AJIS pa3iIMBKU CIIOKOMHOMN CTalu Ipu
n3BecTHOM kKoHCTpykuuu MHJI3, ceuenny U CKOpPOCTU BBITSATUBAHMSA 3aTOTOBKH.

5.2. IlepeyeHb NUCBMEHHBIX PadoT, BLINOIHIEMBIX 0 JUCHUIIINHE (Moay.I10, npakTuke, HUP) - 3cce, pedepatsi,
NpaKTHYeCKHE M pacueTHO-Tpaduyeckne paéoThl, KYPCOBbIe PA0GOTHI HJIM MPOEKThI, 0T4ETHI 0 npakTuke nian HUP u ap.

Kypcosas pa6ora Ha Temy: "Pacuer mapameTpoB HenpepbIBHOW pa3nuBku ctanu" o Bapuantam (YK-11.1-31, V1, B1; I1K-3.1-31,
V1, B1; [ICK-3-31, V1, B1). BapuanTs! 3a1aanii pruBeIeHB B METOANIECKUX YKa3aHUAX TI0 BBITOJHEHUIO KypCOBOH pabOTEHI.
3agaHue Ha BRIOTHEHHE KypCOBOH pabOTHI BEIACTCA HA YCTAHOBOYHOM ceccui. CpOK caadyn Ha MPOBEPKY — 3a 2 HEJETH 10
9K3aMEHaIMOHHOHU ceccnu. KoHcynbTanuy mo Bompocam, CBSI3aHHBIM C BBIIIOJTHEHHEM KypCOBOM pabOTHI IPOBOAATCS MO
COITIaCOBaHMIO C MPENoAaBaTeNneM, BEAYIIUM TUCUHUILINHY, B COOTBETCTBHHU C PACIIUCAHUEM.

OdopmireHHas! B COOTBETCTBHH CO CTaHAAPTaMM KypcoBast padoTa caeTcst Ha Kadepy MeTaJUTyprHuecKuX TEXHOJIOTHIT 1




obopynoBanus. [IpaBuIIbHO BBIMOIHEHHAs paboTa HOMycKaeTcs K 3ammure. Pabota, He JomylieHHas K 3alUTe, BO3BpAIIaeTcs
CTYIICHTY Ha JJOpabOTKYy.

3ammTa KypcoBOH pabOTHI MOXKET IIPOBOJUTCS B YCTHOM (hOpMeE IO KOHTPOJIFHBIM BOIIPOCAM M 3aJaHHSIM, WITH B BHIIE
KOMITBIOTEPHOTO TECTUPOBAHHS 10 TECTOBBIM 3aaHusAM B cpene LMS Canvas.

5.3. OuneHoYHbIE MaTepuaJibl (OHeHO‘leIe cpeucnaa), HUCIIO0Jb3yEeMbI€E VISl JK3aMEHa

Texymmii KOHTPOJIb PE3YABTATOB OCBOCHUS Y [ B COOTBETCTBUU € paboyeil mporpaMMoid ¥ KaJleHIaPHO-TEMATHIECKUM IIIIaHOM
MPOKCXOIUT IIPH UCTIOIB30BAHUHU CICAYIOIIUX 00sI3aTeNbHBIX (POPM KOHTPOJIS: BBIMIOJIHCHUE U 3aLIKUTa Ja00PATOPHBIX PaboT B
BHUJIC YCTHOTO OIpOca Mo KOHTpoJIbHBIM Bompocam (YK-11.1-31, V1; I1K-3.1-31, V1; IICK-3-31,Y1).

IIpomexyrounas atrectarus no Y J[ ocymiecTBisieTcs IPH UCTIONB30BAHUHU CIEAYIOIIUX 0013aTEBHBIX (HOPM KOHTPOJIS:

1). BeimoniHeHue 1 3aIIUTa KypCOBON pabOThI B YCTHOU (hOpMeE IO KOHTPOJIBHBIM BOIIPOCAM U 3aIaHHSIM, WU B BHJIE
KOMITBIOTEPHOTO TECTUPOBAHMS 10 TECTOBBIM 3ajaHusM B cpeae LMS Canvas (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; TIICK-3-
31, V1, B1). TecTs! auist 3ammTsl KypcoBOit paboThI TeHepupyroTest cuctemoit LMS Canvas 3 6aHKa TeCTOBBIX BOIIPOCOB U
3aganuid. Tect coctout u3 10 Teopernyeckux Bonpocos (1 Gann 3a mpaBUIIBHBINA OTBET) U 2-X 3a1a4 (5 6asia 3a npaBUIbHBII
OTBET). Bpemst mpoxosxaeH s TecTa OrpaHu4eHo - 20 MUHYT.

2). DK3aMeH, KOTOPBIH MOXKET MPOBOAUTCA B YCTHOU (hopMe Mo OGuneTaM, BKIFOUAIOIIM TeOPETHUECKUE BOIIPOCHI U 3a]1auH,
OXBaTBIBAIOIINE BCe pasaensl Y/, win B TeCTOBO# GopMe 1Mo TecToBbIM 3aaanusaM B cpeae LMS Canvas (YK-11.1-31, V1, BI1; IIK-
3.1-31, V1, BI; IICK-3-31, V1, B1).

Hrxe mpeacTasieH obpaser SK3aMEHAIIMOHHOTO OMIeTa.

MUHHCTEPCTBO HAYKHU | BhICIIEro oOpazoBanus Poccuiickoit denepanuun

(henepanpHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPESKACHNE BEICIIET0 00pa30BaHUs

«HammoHanbHBIN HCcIenOBaTENbCKUI TexHOTOoTHUecKuil yHuBepeuter « MU CuCy

HOBOTPOULIKUI OUIIHAIT

Kadenpa MeTammypriugeckux TEXHOJIOTHI U 000PYI0BaHHUS

SK3AMEHAILIMOHHBIN BUJIET Ne 0

Jucnunnuna: «Pa3nuBka ¥ KpUCTaIM3aLus CTaJIN

Hamnpasnenue noarorosku 6akanaBpos: 22.03.02 «MeTamryprus»

IIpoduns moAroTOBKN: «MeTaTypris YepHBIX METAILIOB

®Dopma 00ydeHHs: 3a09HAST

®dopma mpoBeIeHHsI HIK3aMeHa: YCTHAs

1. IIporiecchl, MPONCXOISIIHE BO BPEMs BBIITYCKa CTAJIH M3 CTAJCIUIABIIIBHOTO arperara, BEIICPKKH e B KOBIIE M Pa3IHBKH.

2. Ilepeunciute OCHOBHBIE Y3716l MAIIMHEI HETIPEPBIBHOTO JINTHS 3aroTOBOK. KpucrammmsaTop: Ha3HaueHHEe, KOHCTPYKIINH,
Martepual, CTOMKOCTh, [uInHa U hopMa nonepedHoro ceueHus. CoBpeMEHHbIC TPEOOBAHUS K KOHCTPYKIIMH KPUCTAIUIN3aTOPOB.
3anava. OnpenenuTs JUaMeTp KaHalla CTakaHa POMEXYTOYHOI'O KOBIIA NPU PA3JIMBKE CBEPXY CTalu Mapku 20 Ha CIMTKU Maccou
91. BMecTIMOCTS cTasepa3InBOYHOTO KoBIa coctapisieT 200T. PaznuBka mpou3BoauTcs CH)OHHBIM CIIOCOO0M B M3IIOXKHHITH,
YCTaHOBIJIEHHBIE Ha 4-MECTHBIX MOI0Hax. Hammydiee kauecTBO MOBEPXHOCTH CIUTKOB MOJIYYaeTCs MPH CKOPOCTH HAIOJI "HEHHUS
u3noxuun ot 0,3 1o 0,5 m/MuH. BricoTa cnutka = 2,3 M. Henocraromye JaHHbIE TPUHATH CAMOCTOSITEIIBHO.

Cocrasui:

3aB. kadenpoit MTuO A H. llanosanos

Tectsl U151 5x3aMena reHepupyores cucremoit LMS Canvas u3 6aHka TeCTOBBIX BOIPOCOB 1 3aqanuid. Tect cocrout n3 20
TEOPETHIECKIX BOIIPOCOB (1 Gajut 3a MpaBWIBHBIA OTBET) U 4-X 3a1ad4 (5 6ania 3a MpaBUIIBHBIN 0TBET). BpeMs nmpoxosxaeHus Tecta
orpaHu4eHo - 40 MUHYT.

5.4. MeToauka oueHKH OCBOEHMSs AUCHUILIMHBI (MOayJisi, npakTuku, HUP)

1). KpuTtepun o1ieHKH 3aIIUTHI OTYETOB MO Ja00paTOPHBIM paboTam

«3a4TECHO) - BBITIOJHEHBI BCE 331aHKs JJa00OPaTOPHOH pabOTHI, CTYIEHT OTBETHII HAa BCE KOHTPOJILHBIE BOTIPOCHI

«HE 324YTEHO) - CTYACHT HE BBITIOJIHIII MIN BBITTOJIHIII HETPABHIIBHO 331aHHS TaO0paTOpHOH pabOoThI, CTYICHT OTBETHII Ha
KOHTPOJIBHBIEC BOIIPOCHI C OIHOKaMH HJIH HE OTBETIII HA KOHTPOJIBHBIE BOIPOCHL.

2). Kputepuu olleHKH 3aIIUTHI KypCOBOH pabOTHI B YCTHO# hopme

«OTIHMYHOY - paboTa COAEPKHUT TPAMOTHO M3JTI0KEHHYIO PaCUETHYIO 0a3y, XapaKTepH3yeTCsl OTCYTCTBHEM OIIMOOK B pacdeTax,
JIOTUYHBIM U TIOCJIC0BATEIbHBIM U3JI0KEHUEM MaTepHraia B MOsCHUTENbHOM yacTu. [Ipu 3aimure paboThl CTYICHT MMOKA3bIBACT
TIyOOKHE 3HAHHS BOIPOCOB TEMBI; CBOOOHO ONIEPHUPYET PACUCTHRIMH JaHHBIMH; JIETKO OTBEYAET Ha MMOCTABJICHHBIC BOMIPOCHL
«Xopomro» - paboTa COAEPKHUT TPAMOTHO H3JIOKSHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTHYHBIM U TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepralia B MOsICHUTENbHON yacTh. [Ipu 3ammre paboThl CTYIEHT MOKa3bIBaeT
3HAHHUS BOIPOCOB TeMbI; 0€3 0COOBIX 3aTPYIHCHUI OTBEYACT HA MTOCTABICHHBIC BOIIPOCHI.

«Y IOBIIETBOPHUTEIEHOY - Pab0OTa COTEPIKUT pacueTHYIO 0a3y, XapaKTepH3yeTcsl HAIMIHNEM OTACIBHBIX OMHUOOK B pacuerax. [Ipu
3aIIHTe CTYACHT NPOSBIISET HEYBEPEHHOCTH, TOKA3hIBAET Cllab0e 3HAHUE BOIIPOCOB TEMEI, HE JACT ITOJIHOTO, apTyMEHTHPOBAHHOTO
OTBETa Ha 3a/IaHHBIC BOIPOCHL.

«HeynoBieTBopuTenbsHOY - paboTa He COACPKUT pacueTHYIO 0asy, He 0OTBeYaeT TPEOOBAHUAM, H3JI0KCHHBIM B METOANICCKHX
YKa3aHHUAX, UMECT 3HAYNTENbHbIC ONTMOKN B pacuerax. [Ipu 3aIuTe CTYICHT 3aTPYAHACTCS OTBEYATh Ha TIOCTABICHHBIC BOTIPOCHI
0 TEME, He 3HAET TEOPUH BOMPOCA, TIPU OTBETE IOMYCKAET CYIIECTBEHHbBIE OITUOKH.

3). Kputepuu 3aniuthl KypcoBOi paboThI B pOpME TECTHPOBAHNS:
«OtraHOY - morydaenue 6osee 90 % GaIoB MO TECTY MPH BHITIOHEHIH TECTA 33 PETIAMEHTHPOBAHHOE BPEMS




«Xopormroy - noxyderue ot 75 10 90 % 6annoB Mo TecTy MPH BHIMOTHEHUH TECTa 33 PerIaMEHTHPOBAHHOE BpeMs
«Y 1OBJIETBOPUTENEHOY - TToydeHne oT 50 10 75 % 6aioB 1o TecTy NPy BHIOJIHEHUH TECTa 33 PENNIAMEHTHPOBAHHOE BpeMsi
«HeynoBnerBopuTensHO» - morydeHue MeHee 50 % 06ayuioB mo Tecty

4). Kputepuu o1ieHKH K3aMeHa B YCTHOH Gopme:

«OTANYHO» - CTYJICHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHYECKHIE 3HAHMUS, BIIaJICET TEPMUHOJIOTHEH, [IeaeT apryMEHTHPOBaHHbIE
BBIBOJIBI 1 00OOIIEHNS, IPUBOANT MIPUMEPHI, TIOKA3BIBAeT CBOOOTHOE BIIAaJICHIE MOHOIOTHYECKOH PEUbI0 U CIIOCOOHOCTE OBICTPO
pearupoBaTh Ha YTOYHAIOIIUE BOIIPOCHI.

«XO0po1I0» - CTYJEHT IEMOHCTPUPYET NPOYHbBIE TEOPETUUCCKIE 3HAHNUS, BIIAJICET TEPMUHOJIOTHEH, JIeNaeT apryMEHTUPOBaHHbIC
BBIBOJIBI 0606H_ICHI/I${, MNPUBOAUT NPHUMCEPBI, HO IIPHU 3TOM ACJIACT HECYIICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC 6LICTpO HCIPaBJIsICT
CaMOCTOATCIBHO WJIN TIPU HE3HAYUTCIHHOU KOPPEKOUHN NPEnogaBaTeIEM.

«Y IOBNIETBOPUTENHLHOY - CTYIEHT AEMOHCTPUPYET HENIyOOKHE TEOPETUUECKUE 3HAHUS, IPOSIBIIET c1ab0 chOpMUPOBAHHBIE
HaBBIKU aHAJIM3a SBJICHUH U IIPOIIECCOB, HEJOCTAaTOYHOE YMEHHE JIeIaTh apTyMEHTHPOBAaHHBIC BBIBOABI 1 IPHBOIUTH PHMEPBI,
MOKa3bIBAaCT HE JOCTATOYHO CBOOOJHOE BIIaJICHHE TEPMUHOIIOTHEH, IOTHYHOCTBIO M IIOCTIEA0BATENFHOCTBIO H3TI0)KEHUS, IETAeT
OIIHOKH, KOTOPBIC MOXKET UCTIIPABUTH TOIBKO NP KOPPEKIUHU MPENOoaBaTeIeM.

«HeynoBineTBOpUTEIBHO» - CTYCHT IEMOHCTPUPYET HE3HAHHNE TEOPETHUECKUX OCHOB NPEMETa, HE YMEET JielaTh
APTYMCHTHPOBAHHBIC BbIBOIbI U IPUBOAWUTL IPUMCPHI, HE BJIAACCT TepMPIHOJ'IO]"PIeﬁ, MMPOABJISCT OTCYTCTBUC JIOTUIHOCTH U
OCICA0BATCIIBHOCTHIO U3JIOKCHUA, ACTIACT OHII/I6KI/I, KOTOPBIC HE MOKET UCIIPABUTH AK€ IMPU KOPPEKIIUU ITPETIOAaBATEIICM.

5). Kpurepuu oneHkH 5K3aMeHa B ()OpME KOMITBIOTEPHOTO TECTUPOBAHMS:

«OtauaHOY - mosryaenue 6osee 90 % 6aIoB MO TECTY MPH BHITIOHEHIH TECTA 32 PETNIAMEHTHPOBAHHOE BPEMS

«Xopormroy - noryderue ot 75 10 90 % 6annoB Mo TeCTy MPH BHIMOTHEHUH TECTa 33 PerIaMEHTHPOBAHHOE BpeMs

«Y 1OBJIETBOPUTENEHOY - TToydeHne oT 50 10 75 % 6aioB 1o TecTy NPy BHIOJIHEHUH TECTa 33 PENNIAaMEHTHPOBAHHOE BpeMsi
«HeynoBnerBopuTensHO» - morydeHue MeHee 50 % 06ayuioB mo Tecty

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, rox, a1. aapec | Komn-Bo
JI1.1 | Kynpun B.A. Teopus ¥ TEXHOJIOTHS MTPOU3BOJICTBA CTATH: Y YeOHHUK M.: "Mup", OO0 13
JUTSL BY30B "UsmarensctBo ACT", 2003,
JI1.2 [ A.B.Hedenos, MaruHsl ¥ arperatsl HENPEPLIBHOTO JIUThA 3aroToBok : [ HO HUTY «MHUCuCx, 2014, 40
H.A Ynuenes, Y4ebHuk http://elibrary.misis.ru;
N.A.Illyp www.nf.misis.ru
6.1.2. JlonotHUTEIbLHAS JTUTEPATypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, Tox, 21. aapec | Komn-Bo
JI2.1 |CmupnoB A.H., HenpeprsiBHas pa3nuBka cranu: YueOHHUK Houneuk: JouHTY, 2011, 4
Kybepckwmii C.B.,
IlIrenan E.B.
6.1.3. Meroauueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBo, rof, 31. aapec | Kon-Bo
JI3.1 |Hlanosanos A.H. Pa3nuBka u kpucrammsanus cranu: Meroaudeckue Hosorpouux: HO HUTY 1
YKa3aHus «MHCuCy, 2007,
JI3.2 |IlanoBanoB A.H. PaznuBka u kpucramnuzanus cranu: JlJabopaTopHblit Hosorpouux: HO HUTY 0
MPaKTUKYM «MUCuC, 2020,

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

JI3.3 |IlamoBanos A.H. Pacuer mapameTpoB HENPEPLIBHOM Pa3IMBKU CTAJIH: Hosotpounx: HO HUTY 0
MeTtoauveckue yKa3aHus JUIsl BRITIOJTHEHMS KYpCOBOM «MHUCuCp, 2020,
paboTh http://elibrary.misis.ru/view.p

hp?fDocumentld=10567

6.2. Ilepeuennb pecypcoB uHGOPMALHOHHO-TEJEKOMMYHUKAIMOHHOI ceTu "MHTepHeT"

31 | Caiir HO HUTY "MUCuC"

32 |HOBb HUTY "MUCuC"

33 | Poccuiickas HaydHast 3EeKTpOHHAs OHOIHOTEKA

6.3.1 Ilepeyenb nporpaMMHOro odecneyeHus

6.3.1.1 | 1. Microsoft Office;

6.3.1.2 | 2. OnepanmonHas cucreMa Windows;

6.3.1.3 | 3. DrexkTpoHHBIH 00pa3oBaTenbHBIN pecypc LMS Canvas;

6.3.1.4 | 4. Cucrema BugeokoHnpepenucsssu Microsoft Teams unu Zoom.

6.3.2 TlepeuyeHb HHPOPMALUOHHBIX CHIPABOYHBIX CHCTEM




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

7.1 | st mpoBeAeHHs JISKIHH, MPAKTHYECKUX 3aHATHH 1 IPOMEKYTOUHOH aTTeCTAINH HCIONB3YIOTCS YIeOHbIE ayAUTOPHH,
OCHAIIICHHBIE CIIEINATM3UPOBAHHON MeOEINbIO (MAPThI, CTYNIbS, KIacCHAast JOCKa), MEPCOHAIBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 00ECTICUEHHEM, C IOCTYIIOM B CETh HHTEPHET U B AJIEKTPOHHO-UH(OPMAIMOHHYIO CPEy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

7.2 | Insg npoBeneHus 1ab0opaTOPHBIX pabOT HCHob3yeTcs Tadopatopusi CTaneruiaBuiIbHOTO pou3BoacTBa (217a),
OCHAII[EHHAsI CTEHIOM JUII MOIEIHPOBAHMUS PA3IMBKH CTAIN B M3JIOKHUIIE M CTEHJIOM JUIS MICCIICIOBAHHS INIOTHOCTH
opomrexus dopcyrok 3BO.
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7.4 | st BBITIOTTHEHMS KYPCOBO pabOTHI, TOJTOTOBKH K JTAOOPATOPHBIM padoTaM MCHOIB3YeTCs ayTUTOPHUS IS
CaMOCTOSATENIBHOM PaboTHI, OCHAIIIEHHAs yueOHOIT MeOenbio, KOMIBIOTEPAaMHU C IPOTPAMMHBIM 00€CIEUeHUEM, C JOCTYIOM
B CETb UHTEPHET U B AIEKTPOHHO-UH(POPMAIMOHHYIO Cpely YHUBEPCHUTETA.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIINXCSA 11O U3YUYEHWIO JTUCHUITIJIMHBI (MOAY JIA,
INPAKTUKH, HUP)

OcBoeHHE AUCIUILIIHBI TIPETIONaraeT Kak MPoBeICHNE TPaIUIIMOHHBIX ayIUTOPHBIX 3aHATHH, TaK ¥ paOOTy B AIIEKTPOHHO
napopmannonHo-o6pa3zoBatensHoi cpene HUTY «MUCuC» (OMOC), yacTpio KOTOPOH HEMOCPEICTBEHHO NMpeIHA3HAYEHHOH IS
OCYIIECTBIICHHSI 00Pa30BaTENBHOTO MpoLecca sBIIseTCs DNEeKTPOHHBIN oO0pa3oBarenbHbli pecypc LMS Canvas.

PexoMeHIanuu no yCHenrHoMy OCBOCHHUIO Kypca B TPaJAUIIMOHHON GopMe.
JIJIs yCTIeIHOTO YCBOCHHUS TEOPETHUECKOTO MaTepralia HeOOX0 MO PETyIIIPHO IMOCENIATh JICKITUH, IEPEUUTHIBATH JICKIIMOHHBIH
MaTepHall, 3SHaYUTEIbHOEe BHUIMAHUE VACSITh CAMOCTOSTEIFHOMY U3YIEHUIO TUCIIUTUTAHBL.

[TporpamMmMa JUCHHUILIMHBI BKITIOYAET JICKIHOHHbIC, TPAKTUYECKUE 3aHATUS U JTa00PATOPHBIE 3aHSTHSI, BBIIOJIHEHHE KYPCOBOM
paboTEL.

KypcoBast paboTa oTiIM4YaeTcst 3SHaYUTENEHBIMHI 3aTpaTaMy BPEMEHH M TpeOyeT OT CTY[CHTa 3HaHUH JICKIMOHHOTO MaTepHania,
METOAUYCCKUX yKaSaHI/Iﬁ 110 BBIIIOJIHCHHIO KprOBOﬁ pa6OTBI 1 OOJIBIIOrO BHUMaHus. B cBs3u ¢ OTHUM, IIPHU INITaHUPOBAHUN CBOCH
CaMOCTOSITCIILHOM pa6OTI)I BaM CJICOYET YYUTBIBATH, YTO IIPOITYCK JICKIIMOHHBIX 3aHATUH 1 HEBHUMATEIHLHOE OTHOLICHHE K
U3Y4EHHIO METOJIMYECKNX YKA3aHUH CyIIECTBEHHO OCJIOKHHT BBINOJIHEHHE KypCOBOIT paboTHI.

[ToaroToBKa K BBIIIOJIHEHHIO KYpCOBOM PaOOTHI 3aKIIFOYAETCS B M3yYCHUH COOTBETCTBYIOIINX METOIMUYECKHUX YKa3aHHUH 1
CTaHAapTOB 0 0(OPMIICHUIO Pa0OTHI. 3ajaHNe Ha BEIIOJTHEHHE KypcOBOil pabOTHI BBIIAeTCSI HA YCTAaHOBOYHOM ceccnul. Cpox
C/Ia4yM Ha MPOBEPKY — 3a 2 HEIENH 0 dK3aMEHAIIMOHHON ceccur. KOHCyIbTaluy 1Mo BOMpocaM, CBA3aHHBIM C BBITIOJTHEHHEM
KypPCOBO# pabOTBI MPOBOSTCS MO COITTACOBAHUIO C IPENOAABATEIIEM, BEAYIIIUM JUCLHMILIHHY, B COOTBETCTBUH C PACIIUCAHUEM.
OdopmiieHHas B COOTBETCTBHHM CO CTaHIApTaMU KypcoBas paboTa caercst Ha Kadeapy MEeTalTyprHueCKHX TEXHOIOTHI 1
obopynoBanus. [IpaBUIIEHO BEITOTHEHHAS pab0Ta AOIIyCKaeTCs K 3alUTe, KOTOpast IPOBOAUTCSA B YCTHOH (opme Ha
9K3aMEHAIMOHHOM ceccun. PaboTa, He HoIyIeHHas K 3allkTe, BO3BPAIACTCS CTYIEHTY Ha JJ0pabOTKYy.

JlabopaTopHbIe pabOTHI OTINYAIOTCS 3HAYUTEIIFHBIMHI SHEepro3aTparaMi. YacTs paboT IPOBOANTCS IIPH UCTIOIH30BAHUN
BBICOKOTEMIIEPATYPHBIX arperaToB, CBS3aHA CO 3HAUUTEIbHBIMH 3aTpaTaMH BPEMEHH, KpoMe TOTO, JUIA X MOJHOIIEHHOTO
BBITIOJIHEHHMS TpeOyeTcs ydacTHe B Heil HECKOJIBKUX CTYJICHTOB MO/ PYKOBOACTBOM IIperoaBareis 1K 1abopaHra. B cBs3u ¢
3THM, TIPH TUTAHUPOBAHHUH CBOEH y4eOHOH pabOTHI BaM CIIEIyeT YIUTHIBATE, YTO MPOITYCK JaOOPAaTOPHOTO 3aHITHS CBI3aH CO
CIIOKHOCTSIMH UX BBITIOJTHEHUS.

IMoaroToBka K BHIOJIHEHHIO JIAOOPATOPHOIT pabOTHI 3aKIIFOYAETCS B COCTABICHUH TEOPETHYECKOTO BBEJICHUS K J1a00paTopHOM
pabote. [Tocie BeIonHEHNS 1aOOPAaTOPHO# paboThl 0opmisieTcs oTyeT. PaboTa cunTaeTcst HONHOCTBIO 3a4TEHHOM ITOCIIE ee
3amuTHL. 3amuTa Ja00paTOPHEIX PadOT MPOBOAMUTCS Ha TaOOPATOPHBIX 3aHATHSX.

Yyactue B MPAKTHYCCKUX 3aHATUAX Tpe6yeT OT CTYACHTOB BBICOKOM CTEIEHH CaMOCTOSITEIbHOCTH U CHOCO6CTBy€T Ooiee
FJTY60KOMy OCBOCHHIO TCOPECTUUCCKUX MOJIOXKECHHI U UX MMPAKTUYICCKOI'0 MCII0JIb30BaHU. Ha NPAKTUYCCKHUX 3aHATUAX CTYACHTBI
IO PYKOBOACTBOM MPENOAABATEIIA BBIMOJIHAIOT PACUCThI CTAJICIUIABUIIBHBIX IMIPOLIECCOB, a TIOJTYYECHHBIC PE3YILTAThI COTOCTABIIAIOT
C p€aJIbHbIMU TPOU3BOACTBEHHBIMU BEJIMYUHAMU.

HOZ[FOTOBKB, K OK3aMCHY IO TUCHUININHE 3aKITI0OYACTCA B U3YUCHUHU TCOPETUICCKOIO MaT€pralia o KOHCIIEKTaM HeKHHﬁ,
HCTOYHHKAM OCHOBHOM M HOHOHHHTGHBHOﬁ JIUTEPATYpPhI.

YroOsI BaM OBUIO HHTEPECHEE M3Y4aTh METAJUTYPTHYECKUE AUCIUILTIHEL, IIPOCIIS)KIBATh X B3aHMOCBSA3b C Balleh
CIIEIMATBHOCTHI0, HEOOXOMMO MOCTOSHHO PACIIUPATH CBOI KPYro3op, B 4eM OOJIBIIYI0 MOMOIIH MOXKET OKa3aTh IepHOIIecKas
nmuTepatypa: )kypHaibsl «3Bectus By30B. UepHas Metamryprusy, «Metamrypr» 1 «CTamby.

PexoMeHIanuu o OCBOCHUIO TUCHUILIMHBI B IUCTAHIIMOHHON (hOpME MOCPEICTBOM AJICKTPOHHON HH(POPMaLIMOHHO-
obpasosarensHOl cpenst HUTY «MUCuCy» (3UOC), 9acTbio KOTOPOH HEMOCPEACTBEHHO TPETHA3HAYCHHOH JITS OCYIICCTBICHHS




00pa3zoBaTeIBPHOTO Ipoliecca ABIAETC DIEKTPOHHBIN 00pa3oBaTensHbli pecypc LMS Canvas.

LMS Canvas HCroJIB3yeTcs NPEUMYIIIECTBEHHO [UISl ACHHXPOHHOTO B3aUMOCHCTBHS MKy yIaCTHUKaMHU 00pa30BaTeIbHOTO
mporiecca MoCPEACTBOM ceTH «HTepHeT».

Urto0b1 3¢ (HeKTHBHO HCIOIB30BATh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCITICITHO OCBOUTH JUCHUILINHY, HY)KHO:

1) 3aperncTpupoBaThCs Ha Kypc, UL Yero CIeAyeT IepeiTH 110 CChUTKE, BBIAaBAeMOM COTPYTHUKAMH JCKaHATa HIIH
npernoaBareneM. JIOTHH 1 Tapoub U periucTpanyui 1 paboTe ¢ KypcoM COBIIAAeT C JIOTHHOM H MapojieM OT JIMYHOTO KabuHeTa
HUTY MUCuC,

2)B pyOpuke «B Hagamo» 03HAKOMHTECS C COJEepKaHUEM Kypca, BOIPOCAMH UL CAMOCTOSATEITHHON IIOATOTOBKH, YCIOBHAMHI
JIOITyCKa K aTTeCTaIy, (GopMoii MPOMEXYTOTHON aTTecTalny (3a4eT/IK3aMeH ), KpUTEPUSIMH OICHUBAHUS U JIp.;

3)B pyOpuke «Moaynm», 3aX0/Is1 B COOTBETCTBYIOIINE Pa3/eibl H3ydaTh yaeOHbIC MaTepHalbl, pa3MeNIeHHBIC IperoiaBareieM. B
T.4. TIOJIF30BAaThCS JTUTEPATypOH, pEKOMEHAOBAHHOHN IIPENOaBaTeIeM, EPEX0oas 0 CCHUIKAM;

4)B pyopuke «bnbnnorekay BO3MOXXHO MOAOKPATH AJIsI BHITOJHEHUS TUCbMEHHBIX Pa0oT (KOHTPOJIbHBIE, JOMALIHHE PaOOTHI,
KypcOBBIe pabOTHI/TIPOEKTH) JIUTEPaTypy, pasmenieHuyo B ObC HUTY «MUCuC;

5)B pyOpuKe «3agaHus HY>)KHO 03HAKOMUTHCS C COJIEPKAHUEM 3a/1aHusl K MMCbMEHHON paboTe, CPOKaMH CAaYH, KPUTEPUIMHU
OLICHKH. B ycTaHOBJIEHHBIC CPOKH BBIIIOJIHUTH PA0OTY(BI), ITOATPY3HUTH 371€Ch XKe JUlsl MpoBepku. Ecii paboTta conepKut pucyHKH,
(hopMyITEL, TO € IENBI0 COXpaHEeHHUs (HOPMATHPOBAHUSA €€ Hy)KHO NoATpykathb B pdf hopmare.

Paborta, moarpyxaemas Juis IPOBEPKH, JOJKHA!

- coZieprKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THUTYIBHBIH JINCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKJIFOUCHHUE, CITICOK HCTOYHHUKOB,
HPHIOKEHUS (TIPH HEOOXOANMOCTN);

- ObITh O(hOpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMH.

[penogaBaTens B TeUCHHE YCTAHOBICHHOTO CpoKa (He 0oJiee IecsaTH AHEH) MpoBepsieT paboTy U pa3MeIaeT B KOMMEHTAPHIX K
3aJlaHUI0 PELCH3UI0. B Heil OH yKa3bIBaeT KaK MOJ0KUTEIbHBIC CTOPOHBI Pa0bOTHI, TaK 3aMeyanus. [Ipy HATMYUK B PELICH3UU
3aMevYaHHi U PEKOMEHAAIMH, Hy)KHO BHECTH MOIIPABKH B pPaboTy, HOATPY3UTH €€ 3aHOBO JIJIsl HOBTOPHOI npoBepku. [Ipu 3Tom
Ba)KHO CJICITUTH 38 CPOKAMH, B TEUCHHUE KOTOPBIX JOJDKHO OBITH BBIITOJIHEHO 3a1aHue. [Ipu HapyIICHUM CPOKOB, YKA3aHHBIX
TPEIOIaBaTeIeM BO3MOXKHOCTD TIOATPY3UTh PA0OTY OCTAETCS, HO CHCTEMA BBIBOJUT COOOIIECHNE O HAPYIICHUH CPOKOB. [1o
OKOHYAaHHHU CEMECTPa MOATPY3UTh PabOTy HE MOIYJHTCS;

6)B pyopuke «TecTs IPONHTH TECTOBBIE 3aJaHHS, OCBOMB COOTBETCTBYIOIINIT MaTepHall, pa3MeIIeHHBIH B pyOpuke «MoTymim»;
7)B pyopuke «OLEHKN» OTCIICKUBATh CBOIO YCIIEBAEMOCTb;
8)B pyopuke «OOBABICHHUSI» YNTATh OOBSABICHHUS, Pa3MEIIacMbIe IIPEMoAaBaTeNeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyXICHHD» CO3IaBaTh OOCYK/ICHHS H yIaCTBOBATh B HUX (0OCY)KHAIOTCS OOIIIe MOMEHTEI, BHI3BIBAIOIINIC
BOTIPOCHI y OOJILIIMHCTBA TPYIIIGI). JlaHHAs pyOpHKa TakyKe MOKET OBITh HCIOIh30BaHa JIJIsl B3aUMHOM MPOBEPKH;

10)posIBAATH peryisipHyr0 akKTHBHOCTh Ha Kypce.

[TpenMymecTBEHHO JUTSI CHHXPOHHOTO B3aNMOJICHCTBUS MKy YIaCTHUKaMH 00pa30BaTEIbHOTO MPOIIecca IIOCPEICTBOM CETH
«MHTepHEeT» HCHONB3yeTcs cucTeMa BuaeokoH(pepeHncensa3u Microsoft Teams (MS Teams) unmu Zoom. BapuaHT ncnonszyemoit
cucrembl BKC ykasbiBaer npenojiaBatens. UToObI TOJHOLEHHO HCIIOIb30BATh €10 BO3MOXKHOCTH HY)KHO YCTAHOBUTB IIPUIJIOKEHHE
BKC Ha nepconainbHbIit kKoMIbloTep 1/ TenedoHr. CtapocTaM HyXKHO co3ath rpymniry B MS Teams wiy nmomyduTsb
HIeHTU(HUKAIINOHHEIA HoMep KoH(peperun B Zoom. Crucrema BKC mo3Boser:

- CIIYLIATh JICKLIUH;
- paboTaTh Ha MPAKTUIECKUX 3aHATHAX;

- OBITB Ha CBS3M C IIPEIIoaBaTeNeM, 3a1aBasi eMy BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIPOCHI B OOIIEM Uarte.

[Ipn npoBeneHNY 3aHATHII B ANCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCEraa paboTaTh ¢ BKIIIOYEHHOH KaMepoi.

HcxiroueHne — eciti mpernoAaBaTeb IOMPOCHT OTKIIOYUTH KaMepsl U MEUKPO(OHEI B CBA3H ¢ OonpIIMMu moMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKIIIOUMTEIBHO JIET0BbIE (OTO.




