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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
Baapers:
ypOBeHB 1 MeTOZ[PIKOﬁ OIIPEACIICHUS ONITUMAJIbHBIX KOHCTPYKTUBHBIX IIAPAMETPOB PA3JIMBOYHOTO 060py)1013aHH5{ JJIA
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. 8 4 TICK-3 I1K- JI1.1
TepMoarHAMUYECKUE YCIOBHS TOMOTEHHOM 3.1 YK-11.1 212233
Kkpuctamuzanuu. Kputnueckuit pazmep 3apofplia.

VYcnoBust GopMHUPOBaHUS CTPYKTYPHI CITUTKA
JTUHAMUKa 3aTBepaeBanusl. /JIex/

1.2 XapakTepuCTHKa CIIOCOO0B Pa3IUBKHU CTAJIH B 8 4 I1CK-3 IIK- J1.1
U3N0XKHULBL. CTpOEHUE CTAIBHBIX CIIUTKOB B 3.1 YK-11.1 212233
3aBUCUMOCTH OT CTENIEHU PACKUCIIEHHOCTH.

XuMndeckast HEOHOPOJHOCTH CITUTKOB. /JIex/

1.3 TexHoIOTHS Pa3NMBKYU CTAJIN B U3JI0KHULIBI B 8 4 TICK-3 TIK- JI1.1
3aBUCUMOCTH OT CTEIIEHHU PACKUCICHHOCTH CTaJIH. 3.1 YK-11.1 0103233
O0opynoBaHHeE TS PAa3IUBKU B U3JIOKHHIIBI H €TO
moaroroBka. /JIex/

1.4 JledeKThl CTambHBIX CIIMTKOB U METOJIBI OOPHOBI C 8 4 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 8 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 Onpenenenre napaMeTpoB yCaaouHbIX 1e()EKTOB B 8 2 IICK-3 IIK- JI.1J13.1
CITUTKAaX CIIOKOWHOM ctamm. /TIp/ 3.1 VK-11.1 3132 33

1.7 Onpenenenyne napaMeTpoB pa3IuBOYHOIO 8 2 I1CK-3 IIK- JI1.1J13.1
o0opynoBaHus, 00ecreunBaromero GopMupoBaHme 3.1 YK-11.1 212233
KauyeCTBEHHOT'O CIIMTKA IPH pa3jiMBKe B
n3n0xHULBL /TIp/

1.8 Pacuer ckopocTy HaOJIHEHUS U3JI0KHULL METAJIIIOM 8 2 IICK-3 IIK- JI.1J13.1
B 3aBUCHMOCTH OT TEXHOJIOTUH PA3IUBKH U CTETICHU 3.1 YK-11.1 212233
packucnenHoctu cranu. /IIp/

1.9 KontponwsHas padora Nel. /TIp/ 8 1 I1ICK-3 TIK- JIT.1J13.1

3.1 YK-11.1




1.10 HccnenoBanue qTUHAMHUKY 3aTBEpCBaHUS 2 TICK-3 I1IK- JI1.1J13.2 o gopme
CTambHOTO cauTKa. /J1ad/ 3.1 YK-11.1 215233 "I'pynmoBas

paboTta"

1.11 M3yuenue ycagouHbIX MPOIECCOB MPHU 4 [ICK-3 IIK- JI1.1J13.2 o gopme
KpUCTaJUTU3AIMH CTaJH B U3N0KHUIaX. /J1ab/ 3.1 YK-11.1 212233 "I'pynmoBas

pabora"

1.12 IToaroToBka k KOHTpoOJbHOH padoTe Nel /Cp/ 12 IICK-3 TIK- JI1.1J13.1

3.1 YK-11.1 212293
Pa3pnen 2. HenpepsiBHas pa3iMBKa CTaJIM.

2.1 OcHOBHOE 000PYIOBaHNE MAIIMH HETIPEPHIBHOTO 4 [ICK-3 IIK- J.1

muThs 3aroToBok (MHIJI3). /Jlex/ 3.1 YK-11.1 JI1.2J12.1
213233

2.2 Knaccudukanus ManvH HEPEepPbIBHOTO JTUThS 4 IICK-3 IIK- J1.1
3arOTOBOK W UX CPaBHUTENIbHAS 3.1 VK-11.1 JI1.2J12.1
xapakrepuctuka. /JIex/ 212233

23 CyIIHOCTb U XapaKTEepUCTHKA HENIPEPhIBHON 4 ICK-3 TIK- J1.1
pa3nuBKU CTajdu. TennoBble YCIOBUS 3aTBEpICBaHUS 3.1 VK-11.1 JI1.2J12.1
U CTPYKTYpa HEMPEPHIBHOIUTOMN 3aroTOBKH. /JIek/ 2132 33

2.4 TexHoIOTHS HEMPEPHIBHOM Pa3IMBKU U Ka4ECTBO 4 IICK-3 IIK- J.1
HENPEePbIBHOJIIUTON 3ar0TOBKU. BinusHue 3.1 VK-11.1 JI1.2J12.1
MapaMeTpoB Pa3NrBKU Ha JePEKThI 212233
HETIPEePLIBHOJIMTON 3aroTOBKH. /JIek/

2.5 CoBepIlIEHCTBOBAHUS TEXHUKH U TEXHOJIOTUU 4 IICK-3 IIK- JI1.1
HEeMpephIBHON pa3nuBKU. JIUTeHO-TIpOKaTHBIE 3.1 YK-11.1 JI1.2J12.1
KOMIUIEKCHI ¥ TEXHOJIOTHSI HEPEPBIBHOTO JIUTHS 212233
moJockl. /JIex/

2.6 Omnpenenenue TMHAMUKA U TPOJAOKUTEIBHOCTH 2 IICK-3 IIK- JI2.1J13.1 o popme
3aTBEpACBAHMSI HEIIPEPHIBHOIUTOMN 3aTOTOBKHU B 3.1 VK-11.1 2132093 "Texunonorus
3aBUCHMOCTH OT KOHCTPYKTHBHBIX U npo0IEMHOTO
TEXHOJIOTHYECKUX IMapaMeTpoB pa3imuBkH. /I1p/ oOyueHus"

2.7 OmnpenenieHue mapaMeTpoB pa3IuBOYHOTO 2 IICK-3 IIK- JI2.1J13.1
obopynoBaHus, 00ecIeunBaroIero GopMupoBaHme 3.1 YK-11.1 212233
KaueCTBEHHOH 3ar0TOBKH IIPYU HENIPEPBIBHOM
pasnuske. /TIp/

2.8 Pacuer oCHOBHBIX TapamMeTpOB HETIPEPHIBHON 2 IICK-3 IIK- JI2.1J13.1
pasmuBku ctanu. /TIp/ 3.1 YK-11.1 31322953

2.9 Bri6op Buma MHIJI3 1 pacuer ux gucia B nexe. /I1p/ 2 MCK-3TIK- | JI2.1J13.1 o opme

3.1 YK-11.1 212233 "TexHomorus
POOJIEMHOTO
oOyaeHus"

2.10 KonTponsHas padora Ne2. /TIp/ 1 TICK-3 I1K-

3.1 YK-11.1

2.11 MopenupoBaHue HETIPEPHIBHON pa3iIUBKU 4 ICK-3 TIK- JI2.1J13.2 o popme

cranu. /J1a6/ 3.1 YK-11.1 215233 "KommbroTep
HBIT
umurarop"

2.12 HccnenoBanue ycioBuil OXIaKICHUS 4 [CK-3 TIK- JI2.1J13.2 o gopme
HeMpepbIBHONNTON 3aroToBku B 3BO /J1ab/ 3.1 VK-11.1 2132533 "I'pynnoBas

paboTta"

2.13 Nzydenue nedekToB HEMPEPHIBHOIUTON 4 TICK-3 I1K- JI2.1J13.2 o popme
3aroToBKH /J1ab/ 3.1 VK-11.1 013233 "T'pynmosas

pabora"

2.14 BeinosHeHue KypcoBoii paboThl Ha Temy: "Pacuer 24 IICK-3 IIK- JI2.1J13.3
ImapaMeTpoB HellpephIBHON pa3nuBku crann'. /Cp/ 3.1 VK-11.1 219233

2.15 IMoaroToBka k KOHTpOJBHOH padoTe Ne2 /Cp/ 12 TICK-3 I1K- JI1.1

3.1 YK-11.1 | JI1.2J12.1J13.
1
3132 33
2.16 IMoaroToBka k sk3aMeny no aucrurminae /Cp/ 24 TICK-3 I1K- JI1.1
3.1 YK-11.1 | JI1.2J12.1J13.
1
3132 33
2.17 DK3aMeH 10 TUCIHIUTHHE /DK3aMeH/ 36 ICK-3 IIK-

3.1 VK-11.1




5. ®OHJI OHEHOYHbIX MATEPUAJIOB

5.1. KoHTpOJBbHBIE BONPOCHI IJII CAMOCTOATEILHON MOATOTOBKH K MPOMEKYTOYHOM ATTECTAMH M0 HTOraM OCBOEHHS
JUCHHUILIHHBI (MoayJjs, npakTtuku, HUP)

Tekymuii KOHTPOJIB PE3yITBTAaTOB OCBOCHUS Y /| B COOTBETCTBHH ¢ paboUel MporpaMMoii B KaJIeHJapHO-TEMaTHIECKUM TUIAHOM
MPOUCXOIUT IPH UCIIOIB30BAaHUHU CIEAYIOIIUX 003aTeIbHBIX (HOPM KOHTPOJIS:

1. BeinosiHeHHE U 3al1UTa JJAOOPATOPHBIX paboT B BUAE YCTHOIO OIIPOCaA [0 KOHTPOJIBHBIM BOIIPOCAM;

2. BhInoyiHeHHE KOHTPOJIBHBIX paboT B MUCEMEHHOM (popMe 1o BOIpocam U 3aj1adam, BXOASIINM B pasnen (temy) Y 1.
Paboueii mporpammoii Y/ mpemxycMoTpeHO TpoBeaeHne 6-x 1adopaTtopHbIX pabdot. [To kaxmoii 1abopaTopHoii padbote
odopmIIseTcst OTYET, KOTOPBIN 3aIUINACTCS HHIUBUIYAIEHO MO0 KOHTPOJIBHBIM BOIIPOCAM J1a00OPaTOPHOTO MPAaKTUKyMa.
3amuiieHHbIe 1a00opaTOpHBIC PAOOTHI SBIAIOTCS JIOITYCKOM K TPOMEXKYTOYHOW aTTECTalluK B popMe IK3aMeHa.

IIpomexyrounas aTTectarys no Y J[ ocymiecTBIsieTCa IPH UCTIONB30BAHUHU CIEAYIOIUX 0013aTeIBHBIX (HOPM KOHTPOJIS:

1. BrInonHeHue U 3amuTa KypcoBoi paboTsl B yCTHOI! (hopMe 10 KOHTPOIBHBIM BONIPOCAM H 3aJaHUSIM, M B BUZIE
KOMIIBIOTEPHOT'O TECTUPOBAHMS 10 TECTOBBIM 3a1aHusIM B cpenie LMS Canvas.

2. DK3aMeH, KOTOPBIf MOKET IIPOBOIUTCS B YCTHOI (hopMe 1o OmiteTaM, BKIFOYAIOIINM TEOPETHIECKIE BOIPOCH! U 331a4H,
OXBaTHIBAIOIINE BCe pasaensl Y/, win B TecToBoil popme 1o Te-cToBbIM 3anaHusiM B cpene LMS Canvas.

ITepeyens BOpoCOB M 3aiaHUi 110 BUAaM TEKYIETO KOHTPOJIA U MPOMEXKYTOUHON aTTECTALlUK MPECTABIEH HIKE.

1). KoHTponsHbBIE BOPOCHL AT 3aMUTHI TabopaTopHsIx pabdor (YK-11.1-31, V1; TIK-3.1-31, V1; TICK-3-31,V1)

B xo/1e 3amuTHI 0TYETOB 1O JIAOOPaTOPHBIM paboTaM 00YJarOITHHCS JOIDKEH OTBETHTH Ha KOHTPOJIBHBIE BOTIPOCH:
JLp. Nel MccnenoBanue AMHAMUKY 3aTBEPIEBAHUS CTAIbHOIO CIIUTKA
W3 xakux cTaguil CKiaapiBaeTCs MPOLECC KpUCTaTU3aiun?
Kakue ycinoBust He00X0AUMBI ISl Havajda KpUCTaJUIM3aLuu?
Kax u3MeHstoTCsl yCI0BUSL KPUCTAUIM3alMM B IIPOLIECCE 3aTBEPAEBAHUS CTaIn?
Kak BAHAIOT ycIOBUSI KPUCTAUTU3AIMK Ha CTPYKTYPY CIHTKA?
[To xakoMy 3aKOHY M3MEHSETCs] TOJIIMHA 3aTBEPAEBILETO CIOs C TEUEHHEM BpeMeHH?
KakoB ¢m3uyeckuii CMBICT U pa3sMepHOCTh K03((UINEeHTa 3aTBEpACBaHI?
Kax nupkynupyer pacriiaB B He3aTBepAeBlleil yacTu ciuTka? B 4uéM mpuunHa TakoW IUPKYISIUU?
Kakoii xputepuii mogo0usi JODKEH UCIONb30BaThCA NPU MepecuéTe pe3ylbTaTOB MOAETUPOBAHUS HAa peasibHbIN CIUTOK?
Kakne maciiraOHble IpeoOpa3oBaHMs OCYIIECTBISIOTCS TPH Tepecyére pe3yabTaTOB MOJCIHPOBAHUSA?
0 Kakoe BerecTBo HCIONB3yeTCsS JUIS MOACNTNPOBAHUS KPUCTALIM3AINH CTAN B JIAOOPATOPHBIX YCIOBUAX?

— O 00 1O W A~ WN =

JLp. Ne2 M3yueHue ycaslouHbIX IPOLECCOB IIPU KPUCTAIIM3ALMY CTAIH B U3JI0KHULAX

1 Uro Takoe ycajo4yHasi pakoBHHA?

2 [MpuurHa 00pa3oBaHus yCaIOYHON PAKOBUHBI B CTaJbHOM CIIUTKE

3 OT 4ero 3aBUCHT 00BEM YCaTOYHON PaKOBUHBI?

4 MecTto 1 MexaHu3M 00pa30BaHUsl YCaJOYHONH PaKOBUHBIL.

5 ®DakTOpHI, BIUSIONE HAa BEIHINHY U (HOPMY YCaZOYHONH PAKOBHHBI.

6 Crioco0bl YMEHBIIICHUST TOJIOBHOW 00pe3n CIUTKA: KOHCTPYKTUBHBIC M TEXHOJIOTUYECKHUE.

7 Kak Bimser yremnenue u 000TpeB BepXHEH 4acTH CIUTKA HA OTHOCHTENBHYIO TIIYOHMHY YCaJOYHOW PaKOBHHBI U BBIXOJ
rogHo—To? KakoB MexaHU3M 3TOTO BIUSHUA?

8 Kak BiHsieT OTHOIIEHUE BBICOTHI K MIMPHHE CIUTKA HA OTHOCH "TEIbHYIO IIYOWHY YCaJ0YHON PaKOBUHBI U BBIXOJ
rogHoro? KakoB MexaHU3M 3TOTO BIMSHUS?

9 Kak BiuseT ymupeHue ciMTka Ha OTHOCHUTENBHYIO TIIyOMHY ycalouHOW paxoBHHBI? KakoB MEXaHH3M 3TOTO BIUSHHSA?
10 Kaxk Brusier opma ycaouHOH pakOBHHBI Ha BBIXOJ TOJHOTO Me—Tajuia?

11 Kak BimsieT CKOpOCTh Pa3UBKU M TeMIIepaTypa pa3iiBacMOM KUJIKOCTH Ha OTHOCH TEIFHYIO TIIYOMHY YCaJOYHOM
PAKOBHHBI U BBIXOJ TOAHOTO? KakoB MEXaHMU3M 3TOTO BIHSIHUSA?

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

3TOTO BIUSHUS?
JLp. Ne3  H3yuenne nedeKTOB CTAJbHOTO CIIMTKA
Uro HazbpiBaeTcsl 1eEeKTOM CTaTbHOTO CIUTKA?
Kak knaccuduuupyrorcs nedeKTsl o IpHIMHAM UX BO3HUKHOBEHMS?
Kakne meeKTsl CIIMTKa OTHOCSTCS K TIOBEPXHOCTHBIM?
Kakne meeKTsl CIUTKA SBISIOTCS BHYTPEHHUMH?
Kak BeIrisaut usydaemsiil gedext?
KakoBbI mpHYMHEI BOSHUKHOBEHHUS H3ydaeMoro nedexra?
KakoBsI Meps!I IpeaynpexaeHus o0pa3oBaHus n3ydaeMoro nedexra?
.p. Ne4 MopnenupoBaHue HEIPEPHIBHOM PAa3IMBKU CTaIU
DaKTOpBI, ONMPEAEIAIOIINE TONIMHY TBEPJOH KOPOUKM METallIa Ha BBIXOJE U3 KPHCTAJUIN3aTOpa.
®DaKTOpHI, ONpEAEIAIONINe TTTyONHY PacIloNIOKEHHS KUIKOH (a3bl B Tele HEMPEepPHIBHOTO CITUTKA.
Crioco0BI pacdeTa TONIIKUHBI 3aTBEPACBIICH KOPKU HETIPEPHIBHOTO CIHUTKA.
Omnpenenenue NIyOMHBI XKUAKOH (a3bl CIUTKA PACUCTHBIM ITyTEM.
TexHonoruyeckue napaMerTpsl, onpenesonye npoussogurensnocts MHJII3.
.p.- Ne5 HccnenoBanue ycloBUi OXJIQXKICHUSI HEIPEPHIBHOIUTON 3aroToBKH B 3BO
Buns! neexToB HENMPEPHIBHOIUTON 3aTOTOBKM M OCHOBHBIE IIPHYMHBI HX 00pa30BaHUSL.
TpeboBaHus K OPraHU3alMy TEIUIOBBIX YCIIOBHH OXJIaXKACHUS HEIPEHIBHOJIMTON 3aroToBkH B 3BO.
KoncrpykrusHele 3nementsl 3BO coBpemennsix MHII3.
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4 YcnoBus oXmax/IeHUs 3aTOTOBKH Ha pa3HbIX ydacTkax MHJI3: ocoGeHHOCTH, MEXaHU3MBI 1 PAaBHOMEPHOCTh
TENI00TBOJA.

5 XapaKTepHOE PACIIPEieNICHHE OXTAIUTENs M0 TIOBEPXHOCTH OPOIICHHS IPU UCIIONb30BaHUU COBPEMEHHBIX (DOPCYHOK.

6 IMapametps! popcyrox 3BO u ux BimsHHE Ha KOHCTPYKIH0 3BO, ycioBus TEMIOOTBOJA M KA4ECTBO HEMPEPHIBHOIUTON
3arOTOBKH.

7 BimsiHue mapameTpoB OXJaguTeNs Ha paclpesielieHHe ITIOTHOCTH OPOIIEeHHs (JOPCYHKH M YCTOMUYHMBOCTE ee
XapaKTEePUCTHK.

JLp. Ne6 W3ydenue neeKTOB HEIPEPBHIBHOIUTOI 3aTOTOBKH

1 Busl neekToB HENpephIBHOJIUTON 3ar0OTOBKH.

2 Kakne meeKTsl CITMTKAa OTHOCSTCS K TIOBEPXHOCTHBIM?

3 Kakne meeKTsl CIUTKA SBISIOTCS BHYTPEHHUMH?

4 Kak Beirsaut usydaemsiii gedext?

5 KakoBbI IpHUYMHBI BO3HUKHOBEHHUS U3ydaeMoro aedekra?

6 KakoBbI Mepsl peaynpekaeHus o0pa3oBaHHs n3ydaeMoro nedexra?

2) Teopernueckue BOIPOCHI U MPAKTHUECKUE 3aaHus KOHTpoJbHBIX padot (YK-11.1-31, V1, B1; [1K-3.1-31, V1, B1; [ICK-3-31,
V1, Bl1)

TeopeTrnueckue BOIPOCH K KOHTpoJbHOH padote Nel (VK-11.1-31, V1; I1K-3.1-31, V1; IICK-3-31, V1)

1 V3sMeHeHne OKUCIEHHOCTH CTalM BO BPEMs €€ BBIMYCKa U Pa3IMBKU

2 Crioco0bl pa3nuBKy cTaid. [IpenMymiecTBa U HEAOCTATKA CH()OHHOHN pa3IuBKU

3 Cranun npornecca kpuctamtun3anuy. CylTHOCTh TOMOTEHHOTO MeXaHHM3Ma 3apoXkKIeHus kpucraniaa. OCHOBHbIE
napaMeTpsl, BIMAIOIINE Ha KPUTHUECKUH pagyc 3apoAblia KpUCTaia

4 CBsI3b MEXKIy CKOPOCTBIO 00pa30BaHHS 3apOIbIIICH, TUHEHHOW CKOPOCTHIO KPUCTAJUTU3AIMHA Y BEITHIMHOMN
nepeoxiaxae HUA. CKOpPOCTb 3aTBEPACBAHUS CIIUTKA.

5 Knaccudukamnus ctany mo CTeNeHn PackUCIEHHOCTH.

6 CTpYKTYpHBIE 30HBI CIMTKA CHOKOWHOM cTany M MX (GOpMHPOBAaHHE IPH KPUCTATIH3ALNH.

7 ®DaxTOpHI, BIUAIONINE HAa TOJNINHY HapyKHOH KOPKH 0e3 Iy3sIpeii B CIMTKaxX KHIAIMEH cramu. BemmdmHa TogoBHOM
00pe3u B XUMHYECKH 3aKyIIOPEHHBIX CIIUTKAX KUISIIEH cTamu

8 CrpoeHHe CIUTKOB MOJNYCHOKONHOM CTamM MpU pa3—JIMYHOW CTENEeHH €€ PACKUCIEHHOCTU

9 Ilo xkakOoMy NMOKa3aTeNo OLEHUBAETCA CKIOHHOCTb K JIMKBALMU Pa3IMYHbBIX 3JIEMEHTOB U KaK OH ONpPENeIIsieTcs.
3oHaIbHAS JIKBALUS - OTIpe/ieTICHIe, IPUINHBI 00Pa30BaHMUs, U CIOCOOBI CHIKCHUS €€ Pa3BUTHS.

10 Crenuduyeckre BUAbI JUKBAIMK NMPUMECEH B CIMTKE CIIOKOWHOW CTald, MPUYUHBI UX 00pa3oBaHuUs U CIIOCOObI OOPHOBI.
11 Temneparypa pasiuMBKU CTalH U €€ BIMSHHE HA KAaYECTBO CIUTKA.

12 [MocnenoBaTebHOCTE OTEpaIHid TI0 TIOATOTOBKE PAa3IMBOYHOTO COCTaBa JJISI Pa3IUBKU CH(HOHOM

13 IMoaroToBka M3M0XKHUIL K pa3iuBKe. BUIBI NPUOBUTBHBIX HAJACTaBOK, KOHCTPYKLUH M HX IPUMEHECHUE

14 Bimsiane Bennunasl H/D M31M0KHUIBI HA KaUECTBO CIIMTKA U CKOPOCTH Pa3iIMBKU

15 3uauennss H/D W3NM0XKHUI U pa3IUBKU KHITANICH CTAIH B CIMTKH PAa3TUYIHOW MacChl.

16 TexHOonorus pasIuBKU CIOKOMHOW CTalld: BHJ M3JI0KHULL, CKOPOCTb PA3JIUBKU U €€ U3MEHEHUE 10 XOIy Pa3iIuBKH,
MEPOMPUATUS TI0 OKOHYAHHE PA3TUBKH

17 TexHOMOrHus XUMUYECKOTO 3aKylOPUBAHUS CTaNU

18 PasnuBka 1oJ TEIUIOM30JIMPYIOIIUMHE CMECSIMM U MaTe€pUalaMu: Ha3HAYEHUE, CYLIHOCTb, BUJbl CMECEH U MAaTEpUalOB
19 Pa3nuBKka ¢ UCIONB30BaHUEM MATEPHANIOB, CO3AAIOIINX B U3JIOKHUIIE BOCCTAHOBUTENBHYIO aTMOcdepy: Ha3HAYEeHHE,
CYILIHOCTb, CIIOCOOBI

20 Crioco0BI yBETTMYECHUSI CKOPOCTH PA3IMBKH KHUITAIICH CTAIH: XapaKTePHCTHKA, JOCTUTAaeMbIe CKOPOCTH Pa3iIHBKU

21 W3MeHeHue TemmepaTypbl MeTajula BO BPEMs BBIIYCKA M BBIIEPKKH B KOBIIE.

22 Crnioco0bl pa3nuBky ctaiu. [IpenMyiiecTBa U HEAOCTATKU Pa3IIMBKH CBEPXY.

23 Cranun npouecca kpucTtamnusanuy. CyllIHOCTh T€TEPOTEHHOTO MEXaHH3Ma 3apOoXKIEHUs KpHCTalla

24 YcnoBusl TOMOTEHHOTO 3apOoXaeHus Kpuctamia. Kpurudeckuii quametp 3apoabima. OcoOeHHOCTH POCTa KPHCTAIIOB
IpU KPUCTAJUIN3AINY CTAITH.

25 CTpyKTYpHBIC 30HBI MEXaHWYECKH 3aKYOPEHHOTO CIMTKA KHILAIIEH CTanu U uxX (opMupoBaHME NPHU KPUCTAIUIN3ALUH.
26 VYcanouHas pakoBUHA B CIUTKE CIOKOMHOMN CTajld MU MEPHI II0 €€ BbIBOAY B BEPXHIOIO 4acTh CIUTKA. BennunHa roaoBHOM
00pe3n B CIUTKAX CIIOKOWHOM CTAaJIH.

27 CriocoObl MOBBIIIEHHSI CKOPOCTH Pa3IMBKU KUIISIIEH cTaiu.

28 IToBenenne mosmycnokoifHOW cTanu mpu ee kpuctauizanuu. ONTUManbHas CTENEHb PACKUCIEHHOCTH MONTYCIIOKOHHON
CTaJIU U €€ PEryIUpOBaHHUE 10 XOAY Pa3IUBKU. TEXHOJIOIUs Pa3IUBKU M10JIYCIIOKOMHON cTanu

29 JlenapuTHas JUKBaIUs — ONpeeNeHue, IPUIUHBI 00pa30BaHUs, CTENICHb JIMKBAIUU 110 3JIEMEHTaM U OTPHLATENbHOE
BIIMSTHHME HA CBOMCTBA CTallH.

30 OO0mpe 3aKOHOMEPHOCTH B paclpeeNieHNH JIMKBUPYIOIINX MPUMecel B CIMTKaX CIOKONHOW M KHUIIAIIEH CTaiH.

31 30HanbHAS TUKBAIMA - ONpEeNICHNe, IPUYUHEI 00pa30BaHs, IPOSIBICHHE 30HANBHON JIMKBAIIUN B CIUTKE KHUITAIICH
CTalu.

32 CKOpOCTh Pa3aMBKU CTAallk U €€ BIMSHHUE HA KAYECTBO CIIMTKA.

33 INocnenoBarebHOCT ONEpalUii MO MOATOTOBKE PA3JIMBOYHOIO COCTaBa JUlsl pa3iuBKU cBepxy. Iloaroroska
IpUOBIIBHBIX HAJICTAaBOK K Pa3IHUBKE

34 Knaccudukanust 13n0xHHUI 0 (GOpME HPOAOIBHOTO U MONEPEYHOrO CEYCHHH, Criennu(rKa MPUMEHEHUS TaKUX
W3JI0XKHHLL.

35 3navennss H/D u3m0XHUI U1 pa3NyUBKU CIOKOWHON yIIEpOIUCTOH, JIETMPOBAHHOHN M KadeCT-BEHHON YITIEpOAUCTOH

CTaJIu.




36 KOHyCHOCTI) CTEHOK M3JIOKHUIL B 3aBUCUMOCTU OT CTCHEHU PACKUCICHHOCTU CTaJd U HAa3HAYCHUS CIIMTKA.

37 OCOOCHHOCTH TEXHOJIOTHH PA3JIMBKU KHUISIIIEH CTATH: BUJ U3JO0XHHMIL, CKOPOCTh Pa3IMBKH U €€ U3MCHEHHE IO XOIY
Pa3IMBKH, CIIOCOOBI 3aKYIIOPUBAHUSI CTATN H UX CYITHOCTD

38 [NepeuncnuTe crnocoObl 3alITHI MeTajla B U3JI0XKHULE OT OKUCICHUS M OOBSICHUTE HEOOXOAUMOCTh UX MPUMEHEHUS
39 CrienanbHble METObI TEIUIOM30JSIIMK 1 000TpeBa BepXa CIUTKa CIHOKOWHOHN CTalld, CHOCOOCTBYIOLINE BBIBOLY
yCaIOUHOM PAKOBHHBI B BEPXHIOIO YaCTh CIIUTKA: Ha3HAYCHHE, CYIIHOCTh

40 PasnuBKa 1Mo coeM JKUAKOTO MUTaKa: Ha3HaYeHUe, CYITHOCTh, CIIOCOOBI HaBEICHUS MUIaKa

Teoperuueckue BOpockl K KOHTpoJibHOH padore No2 (YK-11.1-31, V1; [1IK-3.1-31, V1; IICK-3-31, V1)

1 Krnaccupukanns nedexToB cTabHBIX CIUTKOB. EcTecTBeHHBIE Te(EKTH CTAIBHBIX CIMTKOB

2 OceBast PBIXJIOCTh CIUTKOB CIOKOITHOM CTali: MPUYUHBI 00pa30BaHUS U CIIOCOOB! OOPHOBI

3 [Tonepeunslie ropsayre TPELIMHBI: TPUUYUHBI 00Pa30BaHMs M COCOOBI OOPHOBI

4 [TponosibHBEIE XOJIOAHBIE HAPY)KHBIE TPEIIUHBI: IPUYUHBI 00pa30BaHUsS M CIIOCOOBI OOPHOBI

5 ITonxopKoBBIe My3BIpH: TPHYMHEI 00pa30BaHUA

6 PocnocTs cIMTKOB KHUIAIMIEH CTanu: NPUYUHBI 00pa30BaHUSA

7 CyIIHOCTb HEMpephIBHON pa3auBKU cTamu. COPTaMEHT HEMpPEPBBIHOIMTBIX 3aTOTOBOK U CI0XKHOCTH, BO3HHMKAIOIIUE MPU
pas3IMBKE 3aTOTOBOK Pa3IMYHOTO MOMIEPEYHOTO CEICHHS

8 TexHOMOTHSA U 0COOCHHOCTH OXJIAXICHUS METala B KPHCTAJUIU3aTOpE, TOJNIIMHA 3aTBEPAEBIICH KOPKH Ha BBIXOJE M3
KpUCTAJIN3aTopa, TpeOOBaHUs K Hell, TeMIepaTypa HOBEpXHOCTH CIMTKA Ha BBIXOJIE U3 KPUCTAILIN3aTOpa

9 OO6pa3oBaHuE CTPYKTYPHBIX 30H M XMMHYECKas HEOAHOPOIHOCTh B HEHNPEPHIBHOM CIUTKE CIIOKOHHOW CTain

10 Ocuosrsle Tnnsl MHJI3. OcoGeHHOCTH KOHCTPYKIUH, IIpenMymnecTBa 1 Hemoctatkn MHJI3 BepTHkambHOTO THIIA.

11 Ocuosasle Tunsl MHJI3. OcoOeHHOCTH KOHCTPYKLUH, IIPEUMYIECTBA U HEIOCTAaTKH, a Takke Buasl MHJI3 ¢ usrnbom
CITUTKA.

12 Ocnognble Tl MHJI3. CpaBuute nocromncta u Henoctatku MHJI3 papunansHoro Tuma u MHJI3 ropuzoHTansHoro
THUIIA

13 ITpoMe)xyTOUHBII KOBII: Ha3HAUYEHHE, KOHCTPYKLUS, TEXHOJOTUS MpUMEHEeHUs. MexaHH3M KadyaHHs KpUCTallIn3aTopa:
Ha3Ha4yeHHe, aMIUIUTY/a U 4acTOTa KauyaHus

14 30Ha BTOPHYHOTO OXJIAXKICHHS: Ha3HAUYCHHE, IPOTSHKEHHOCTD, KOHCTPYKIIHNS, CIIOCOOBI MOAAaYH BOABI Ha CIMTOK U
BapUAHTHI pa3MelieHus GOPCYHOK U MOAACPKUBAIONINX YCTPOUCTB B 3aBUCHMOCTH OT ()OPMBI TIOIIEPEYHOTO CEUCHHUS CIIUTKA.

15 Temnepatypa meraa, padiuBaemoro Ha MHJI3 u nocnenoBarenbHOCTh onepainuid o noaroroske MHJI3 k pasnuBke
16 Crioco0BI Iojag MeTajula B KPUCTAIM3aTOP, UX JOCTOMHCTBA M HEJOCTaTKH, OCOOCHHOCTH MPHUMEHEHHS

17 Pornp mimakooOpa3yronmx cMecel MpH HENPEphIBHOW Pa3iIMBKE M TPEOOBAHUS K HEIM.

18 Hasnadenue npoayBKu MeTallla aprOHOM Tepejl Pa3luBKON M 3aIlUThl CTPYH MeTallla, MOCTYHAoLIero B
MPOMEKYTOUHBIH KOBIL, aprOHOM

19 OTruuTeNBHBIE 0COOCHHOCTH KadecTBa HEMPEPHIBHOIUTHIX CIMTKOB OT CIMTKOB, OTIMBAEMBIX B M3JIO>KHHIIBL.
IIpuanHB! 06pa30BaHUS MONEPEUHBIX TOBEPXHOCTHBIX TPEIIHH M BHYTPEHHUX TPEIINH.

20 OceBast MOPHCTOCTb B HEMPEPBIBHBIX CIUTKAX: MPUYUHBI 00pa30BaHUsl, 0COOEHHOCTH MPOSBIECHHS B 3aBUCHUMOCTH OT
(hOpMEI IIOTIEPEYHOTO CEUEHHS, YBETMUCHHUS ITeperpeBa MeTalla M OBBIIICHHOW CKOPOCTH Pa3iIBKH

21 Krnaccupukanus nedexToB cTabHBIX CIUTKOB. TeXHONOTHYECKHE Ne(EKTHl CTaIbHBIX CIUTKOB

22 3aBOPOT KOPKH: MPUUMHBI 00OPa30BaHMs U CHOCOOBI OOPHOBI

23 [IponosbHBEIE HAPY)KHBIE TOPSIYME TPELIMH: NPHYMHBI 00pa30BaHUs U cOCOOBI OOPHOBI

24 ITensr: mpuauHBI 00pa3oBaHuUs U crIocoOB 00pBOEI. ['oeHuIe: MPUINHEI 00pa30BAHUL

25 Pocnocts cnuTka CIOKOWHOM CTanu M BHYTPEHHHE Ta30BbIE My3BIPU: MPUYUHBI 00pa30BaHUSL

26 OCHOBHBIE NIPEUMYIIIECTBA HENPEPHIBHOW Pa3IMBKU MO CPABHEHMIO C PA3IMBKOI B M3T0XKHUIBL. YYacTKH aKTUBHOTO U
naccuBHOTO oxJaxkaeHns MHJI3 i npuMepHEIit TemIoBoi OanaHC HEMPEPEIBHOTO CIUTKA

27 TexHONOTHs U 0COOCHHOCTH OXJIaKACHUS METalula B 30HE BTOPUYHOTO oxyaxaeHus, mirnHa 3BO u temmepatypa
MOBEPXHOCTH CIUTKA Ha BbIxoJe u3 3BO.

28 OcoOEHHOCTH CTPOCHHS HENPEPBHIBHOJIMTOIO CIMTKA KHILIIIEH CTadM M CTEHEHb Pa3BUTHS XUMHUYECKON
HEOJHOPOJHOCTH B HEM

29 Ocuosasle Tunsl MHJI3. OcoOeHHOCTH KOHCTPYKLUH, IpenuMymecTBa U Hepoctatku MHJI3 ropuszoHTansHOTO THIIA.
30 OcHognble THBI MHJI3. OcoOeHHOCTH KOHCTPYKILIMH, MpeumMyliecTBa W Hepoctatku MHJII3 kpuBosmHeiHOTO 1
paIuaIbHOTO THIIOB, HX OTIHYHE.

31 Ocnosuble Tunel MHJI3. CpaBrute nocrouncrBa u Hegoctatku MHJI3 BeptukansHoro tuna u MHJI3 BepTukanbHO-
paauaabHOTO THIA

32 Kpucramnmmsarop: Ha3HaueHUE, KOHCTPYKIMH, MaTepHal, CTOHNKOCTb, JNIMHA ¥ ()OpMa IONEPEIHOTO CEUEHUS

33 3aTpaBKa: Ha3Ha4Y€HHE, KOHCTPYKLIUHN U TEXHOJOTHs NPUMEHEHUS

34 OcCo0eHHOCTH TEXHOJIOTHH Ha4aJbHOTO IepHojaa pa3nuBku crand Ha MHJI3. 3aBucuMOCTE CKOPOCTH Pa3IUBKH OT
CEYEHHsI CITUTKA U CTENEHH JETUPOBAHUS CTANIH.

35 Crioco0BI CHIKEHHS TPEHHUS CIIMTKA O CTEHKHM KPHCTAUIM3aTOpa M 3aIUTHl METallla OT OXJIAKICHHS, OKUCICHHS U
BO3MOKHOTO 00pa30BaHHUS 3aBOPOTOB OKHUCICHHON KOPKH

36 BnusHIE MHTEHCUBHOCTH BTOPUYHOTO OXJIaXCHUS Ha KA4eCTBO CIUTKA

37 HasnaueHue 31eKTpOMarHiTHOTO NEPEMEIINBAHMS JKUIKOHN (ha3bl 3aTBEPEBAIONIETO CIUTKA B KPUCTAIM3ATOPE U B
30HE BTOPUYHOTO OXJIAXICHUS

38 INepeuncnute 0CHOBHBIC HE(EKTHI CIUTKOB, MOTY4aeMbIX HE MPEPHIBHON Pa3IUBKOH.

39 ITponosibHBIE TOBEPXHOCTHBIC TPEIIMHBI HA TPAHSIX CIUTKA: IPUYMHBI 00pa30BaHUs U CIOCOOBI GOPHOBI

40 [puauHbl 00pa30BaHUS CeTYATHIX (IayKOOOPa3HbBIX) MOBEPXHOCT "HBIX TPEIINH, YKHMHUH (IIOMEPEYHBIX W MPOJOJIBHBIX

YIITyOJIeHUH Ha OBEPXHOCTH CIIUTKA) U UCKaKSHUH MPOQHIST (POMONIHOCTH)




[IpakTHueckue 3agaHust K KOHTPOIBHBIM pabotam (o6mas popmymuposka) (YK-11.1-V1, B1; IIK-3.1-Y 1, B1; IICK-3-V1, B1):

L. Onpeaenurs NpoAoIKUTENLHOCT 3aTBEPAEBAaHMs CIUTKA CIIOKOMHOI cTanu Mmpu M3BECTHBIX Macce U pa3Mepax CIMTKA.
2. Onpenenurs NpoJ0JKUTEIBHOCTL 3aTBEPACBAHUS CIUTKA MTOJIYCIIOKOMHOM CcTalu NP U3BECTHBIX Macce M pa3Mepax
CITUTKA.

3. OmnpenenuTts NpoAOIKUTEIBHOCTD 3aTBEPACBAHHS CIUTKA KHUIAIIEH CTaau MpH U3BECTHBIX Macce M pa3Mepax CIIUTKA.
4. Onpenenurs CpeAHIO CKOPOCTh 3aTBEPJEBAHMs CIUTKA CIIOKOMHOM CTallu IPU M3BECTHBIX Macce U pa3Mepax CIMTKA.
5. Onpenenurs CPeNHIO CKOPOCTh 3aTBEPIEBAHUS CIUTKA MOJIYCIIOKOMHON CTalu IpU U3BECTHBIX Macce M pasMepax
CITUTKA.

6. Omnpeaenurs CPeHIO CKOPOCTh 3aTBEPJAEBAHUS CIUTKA KUIIALIEH CTalM IMPU U3BECTHBIX MAacce M pa3Mepax CIUTKa.

7. Onpenenurs AUaMETp KaHaja CTaKaHa JUlsl Pa3jIMBKU CBEPXY KMILAIIEH CTalM IPU M3BECTHBIX Macce M pasMepax CIMTKA.
8. Omnpenenuts JUaMeTp KaHajla CTaKaHa JUIs Pa3IMBKU CBEpPXy MOITYCIIOKOWHOHN CTalW MpU M3BECTHBIX Macce M pa3Mepax
CITUTKA.

9. Onpenenurs TUaMeTp KaHalla CTaKaHa /s Pa3lIMBKU CBEPXY CIOKOWHOM CTalM MPH M3BECTHBIX MAacce U pasMepax
CJIUTKA, a TAKKE PEKOMEHI0BAaHHON CKOPOCTH HAIlOJIHEHUS CIIUTKA.

10. PaccunTaTh CKOpOCTH HANIOTHEHHS H3JI0XKHUI] IPU M3BECTHOI Mapke CTalll, Macce IJIaBKH, JHaMeTpe KaHaia
Pa3IUBOYHOIO CTaKaHA CTAbKOBIIA U YCIOBUIX Pa3UBKH.

11. OrmpenenuTh TOJNIIUHY 3aTBEPJIEBIIEH KOPOYKH B HEMPEPHIBHOJIUTON 3aroTOBKE U3 CTAIM 33aJlaHHOM MapKu B 3a/JJaHHOMN
ToKe MeTajutyprudeckoi unHel MHJI3 nipy u3BECTHBIX CEYEHUU 3aTOTOBKU U CKOPOCTH €€ BBITATHBAHUS.

12. Onpenenuts NpoJOJKUTEILHOCTS (MUH) M CPEIHIOI0 CKOPOCTh 3aTBepieBanus (Mm/mMuH) HJI3 m3BecTHOrO cedeHus mo
3aJJaHHON MapKe CTallu.

13. Omnpenenuts TIyOHMHY JIyHKH JKHIKOTO METaJUla IIPU HENPEPHIBHOW pasiMBKe 3aJaHHOW MapKH CTaJM MPH W3BECTHBIX
CEYECHHH 3aTOTOBKH M CKOPOCTHU €€ BBITATUBAHUS

14. Onpenenurs MaKCHMalbHO BO3MOXHYIO CKOPOCTb BBITSTHBAHHUS 3arOTOBKH M3BECTHOTO CEYEHHs U3 3aJaHHOM MapKu

CTaJIU NIPH YCIIOBUU 3aBEPIIECHUS 3aTBEPACBAHUS B Ipefiesiax MeTautyprudeckoit jmasl MHJI3, eciu u3BeCTHBI KOHCTPYKTUBHBIE
napamerpst MHJI3.

15. Onpexnenuts Tpebyemyto MeTaiuTypruueckyro amuHy MHJI3, nmpeqHa3sHayeHHOM A pa3iMBKU CIOKOMHOM CTanu Ha
3aroTOBKY 33JJaHHOT'O C€UEHUsI IPU U3BECTHONH CKOPOCTH BBITATHBAHUSL.

16. BrryrcnuTh npoaoKUTENBHOCTh Pa3IMBKHU TUIABKH CIIOKOMHOW CTajd U3 KOBIIA 33JaHHOW BMECTUMOCTH INPH U3BECTHOM
koHCTpyknnu MHJI3, cedeHnH 1 CKOPOCTHU BBITATUBAHUS 3aTOTOBKH.

17. Boeruncnuth Tpedyemoe koauuecTBo pyubeB MHJI3 juist pa3invBKY CIIOKOWHOM CTanu W3 KOBIIA 33/IaHHON BMECTUMOCTH
TIPY M3BECTHOM CEYCHUH U paboyeM Iuana3oHe CKOPOCTH BBHITATHBAHMS 3aroTOBKHU. [IpOIOIKUTENEHOCTD Pa3uBKH IUTaBKU HE
JI0JDKHA TpeBblaTh 60 MUHYT.

18. Onpenenuts AUaMETp KaHaja CTaKaHa CTAlEePa3TUBOYHOTO M IMPOMEXKYTOUHOTO KOBLIEH AJIsl Pa3iMBKU CIIOKOMHOM cTaiu
pu u3BecTHON KoHeTpykuuu MHII3, ceyeHnu U CKOpOCTH BBITSTUBAHUS 3aTOTOBKHU.

3). TeopeTuueckue BOIPOCH! U MPAKTUIECKHE 3aJaHUS, UCTIOIb3yeMble IIPH 3aIIuTe 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 3ammTe KypcoBoit padotsr (YK-11.1-31, V1; I1K-3.1-31, V1; TICK-3-31, Y1):

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

2. Kakne TpeOOBaHHS MPEIBABISIOT K CTAIH TIEpeN Pa3IUBKOH?

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

4. OnumuTe TEMUIOBBIE YCIOBHS 3aTBEPAEBAHUS HEMPEPHIBHOIUTOM 3arOTOBKM: YUACTKH OXJIAXKAEHMS, YCIOBUS
TEIJI00TBO/A, TITyOWHA JIYHKH KHUIKOTO METaIIa M CKOPOCTh 3aTBEPICBAaHMS.

5. YkaxuTe OCHOBHOH BHJ (BHUJIBI) TEIUIOIEPEAAUH TIPH 3aTBEPJCBAHIH 3aTOTOBKH B KPHCTAJTH3AaTOPE.

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

7. DopMUpOBaHHUE CTPYKTYPbl HEMPEPHIBHOJIUTON 3arOTOBKH CIIOKOMHOW CTaju.

8. OCoOeHHOCTH Pa3IUBKU M CTPOCHUS HENIPEPLIBHOIUTHIX 3aTOTOBOK KHITAIMIEH U MOIYCHOKOMHOW cTamu.

9. Iepeuncnute OCHOBHBIE BUIBI KIACCU(HKALUKY MAILIMH HEMPEPHIBHOIO JUThs 3aTOTOBOK.

10. IlepeuncnuTe BUIBI MALMH HENPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapakTepUCTUKY YCTAaHOBKaM HEIPEPHIBHON
Pa3IUBKY CTAIN BEPTUKAIBHOTO THIIA (OTIIMYUTEIBHBIC 0COOCHHOCTH, IPEUMYIIIECTBA M HEAOCTATKH).

11. [lepeuncnure BUABI MAIIMH HENPEPHIBHOIO JIMThS 3arOTOBOK. JlaiiTe XapakTepuCTUKY YCTaHOBKAaM HEIPEphIBHOM
PA3IMBKY CTaJIM PAANaIbHOTO U KPUBOJIMHEHHOTO THIIA (OTIMYNTENbHBIE 0COOCHHOCTH, TPEUMYIIECTBA 1 HEAOCTATKH).

12. IlepedncnuTe BUABI MALIUH HENPEPBIBHOTO JIMThS 3aTOTOBOK. J[aliTe XapaKTEpUCTUKY YCTAaHOBKAM HEIPEPHIBHON
Pa3NMBKH CTaJH ¢ U3TUOOM CIUTKA (OTIUYUTENbHBIE 0COOCHHOCTH, IPEUMYIIECTBA U HEJOCTATKH).

13. IepeuncnuTe BUABI MAIIMH HETIPEPBIBHOTO JIUThS 3aroTOBOK. JlaiiTe XapakTepUCTUKY YCTaHOBKAM HENPEPLIBHOM
Pa3IUBKH CTAIN TOPU30HTAIFHOTO THITA (OTIIHYATEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA M HEAOCTATKH).

14. Vkaxure ocHoBHBIE npeuMyiiecTBa MHJI3 ¢ BepTuKanbHBIM PAacIONOKEHUEM TEXHOJIOTHUECKON OCU

15. VYkaxure ocHOBHBIE npenmymiectBa MHJI3 ¢ paguanbHbBIM U KPUBOJMHEHHBIM PACIONI0KEHUEM TEXHOJIOTHYECKOH OcH
16. IlepeuncnuTe OCHOBHBIE y3IIbl MAIIWHBI HEMPEPHIBHOTO JIUThS 3arOTOBOK. IIpoMeXxyTO4HBIN KOBII: Ha3HAYEHHE,
KOHCTPYKLIMSI, TEXHOJIOTHUS IPUMEHEHUS.

17. Ilepednciute OCHOBHBIE Y3/Ibl MAlIMHbI HENIPEPBIBHOTO JIUThS 3aTOTOBOK. MeEXaHU3M KadyaHUs KPUCTaJIIU3aTopa:
Ha3Ha4deHHe, KOHCTPYKIIMS, MapaMeTpbl paOOTEhI.

18. IlepeunciuTe OCHOBHBIE Y3/Ibl MAlIMHbI HETIPEPBHIBHOTO JIMThS 3aroTOBOK. KpucTaymumsarop: Ha3HaueHUe, KOHCTPYKLIUHY,

Matepuall, CTOIKOCTb, [UIMHA U (hOpMa IONEPETHOTO CEUCHHSI.
19. IepeuncnuTe OCHOBHBIE y3IIbl MAIIMHBI HEMPEPHIBHOTO JIUThS 3arOTOBOK. 30HA BTOPUYHOTO OXJIAXJCHUS: Ha3HAUEHHE,




KOHCTPYKIIUS, CIIOCOOBI OAAa4YX BOJBI HA CIIMTOK U BapUAHTHI pa3MenieHHs (OPCYHOK U HOIIEPIKUBAIOLINX POJIIUKOB B
3aBUCHUMOCTH OT ()OPMBI IIONIEPEUHOTO CEUCHUSI CITUTKA.

20. VYkaxure OCHOBHOE Ha3HAYEHUE 3aTPABKU B TEXHOJIOIUU HENPEPHIBHON Pa3IMBKH CTAJIU.

21. Ilepednciute OCHOBHBIE TEXHOJIOTHUECKHUE OIEpALMU HENPEPLIBHON pa3iIMBKM CTAIHU, HAUWHAs C NIEPBOI omepaunuei 1o
MOJITOTOBKE — OCMOTP U AMATHOCTUKA TEXHUYECKOTO COCTOsIHUS y3nomM MHII3.

22. IlepeuncnuTe OCHOBHBIE MapaMeTpbl HEMPEPHIBHOM Pa3IMBKU M 3aKOHOMEPHOCTU UX PETyIMpOBaHHsA. 3aBUCHMOCTb
CKOPOCTH Pa3IMBKU OT CEUCHHUS CIIUTKA, TEMIIEPATYphI IIEperpeBa U CTENICHHU JIETUPOBAHUS CTAIIH.

23. Crioco05! ogaun MeTa/ula B KPUCTAIM3aTOpP, UX JOCTOMHCTBA U HEAOCTaTKH, OCOOCHHOCTH IMpUMeHeHus. Poib
IIaK000pa3yIomUX cMeceil IpH HENPEphIBHOM pa3iuBKe U TPEOOBAHUS K HHIM.

24. [Nepeuncnute ocHOBHBIE NEe(EKTHl HENPEPHIBHOIMTHIX 3ar0TOBOK. [1o1po0HO M3MOXUTE YCIIoBHSA (YOPMHUPOBAHUSA
HPOJIOIBHBIX U ITOTIEPEYHBIX TPEIIHH, YKAXKUTE IPUIUHBI HX BO3SHHKHOBEHHS.

25. [epeuncnute OCHOBHBIE e(EKThl HEMPEPBIBHOMIUTHIX 3aroToBOK. [1oApoOHO H3M0KUTE yCIoBUs (GOPMUPOBAHUS
CeTyYaThIX ¥ MayKOOOPa3HbIX TPEIIUH, YKa’KUTE IPUIUHBI UX BOSHUKHOBEHHMSI.

26. INepeunciute 0cHOBHBIE He(EKTHl HEMPEPHIBHOIUTHIX 3ar0TOBOK. I[10apoOHO M3/I0KHUTE YCIOBUSA (DOPMUPOBAHHUS OCEBOM
XHMHYECKOH HEOMHOPOAHOCTH, YKaXHUTE IPUUUHBI €€ BOSHUKHOBEHUSI.

217. Iepeuncnure OCHOBHBIE eeKTHl HEMPEPHIBHOIUTHIX 3aroToBOK. I[1oapoOHO M3n0oxkuTe yciaoBHs (HOPMHPOBAHUS OCEBOI
PBIXJIOCTH U OCEBOH TPEUIMHBI, YKAXKUTE IIPHIMHBI HX BO3SHHKHOBEHHSI.

28. YkaxuTe TIaBHbIE (haKTOPBI, ONPEICTAIONNH TPOXODKUTEIBHOCTD 3aTBEPACBAaHNS HEMPEPHIBHOINTOMN 3arOTOBKH IIPH
ONTHMANBHBIX TEMIIEPATYPHBIX YCIOBUSAX Pa3IUBKU.

29. Yem ompeznensercss MAKCUMalbHO JOMYCTUMasi CKOPOCTh BBITATUBAHUS 3aTOTOBKHU?

30. JHaiite onpenenenue meramuryprudeckon anmmae MHJI3.

31. JlaiiTe ompeneneHne TePMHUHY «IIyOMHA JTyHKH JKHAKOTO METalliay M PAacCKaXHTEe OT Yero OHa 3aBUCUT?

32. YKaXHTe OCHOBHbIE NTapaMeTphl, ONPEACISIONINEG CKOPOCTh Pa3iUBKU CTANH (T/MHH) Yepe3 OAWH pyde.

33. VYKaxure OCHOBHBIE NTAPAMETPHI, OMPEACIIIOIHUE TPOJOIKUTENLHOCTD PA3IUBKH IIIABKH.

34. Uro HE0OXOIUMO yIUTHIBATh IPH BEIOOPE AHaMETpa KaHala Pa3IMBOYHOTO CTAKAHA CTAJIHKOBINA U NTPOMKOBIIA?

35. C KaKoH LeNbI0 IpU HENPEPhIBHON pa3iMBKe CTAalH HUCIOJIb3YIOT MOTPYKHBIE CTaKaHbI U 3aIUTHBIE TPYObI?

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

B1):

L. Onpenenurts TOMIIUHY 3aTBEpEBIIEH KOPOUYKH B HEMPEPHIBHOIUTON 3arOTOBKE M3 CTaJIU 3aJJAHHON MapKu B 3aJaHHOM
ToKe MeTayutypruueckoi jumnHel MHJI3 nipu u3BECTHBIX CEYEHUU 3arOTOBKU U CKOPOCTH €€ BBITSATHBAHUS.

2. OnpenenuTts MPOIOJKUTEILHOCTS (MHH) H CPEIHIOI CKOPOCTh 3aTtBepiaeBanus (Mm/mMuH) HJI3 n3BecTHOTO cedeHHs 1Mo
3aJlaHHOM MapKe CTaJu.

3. Omnpenenurh IIyOUHY JIYHKH JKHJIKOTO METajlla IIPH HENPEpHIBHOW pa3lMBKE 33aHHOW MapKH CTalM IPU W3BECTHBIX
CCUCHUU 3aTOTOBKU M CKOPOCTU €€ BBITATUBAHUS

4. Omnpenenuts MaKCHMAaIbHO BO3MOXHYK CKOPOCTh BBITSTHBAHUS 3aTOTOBKH M3BECTHOTO CEUCHUS U3 3aJaHHOM MapKu
CTaJIM TIPH YCIOBHUHM 3aBEPIIECHUs 3aTBEPJEBaHUs B IIpefienax MeTatyprudeckoit 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 BBITATUBAHUSI.

6. BbrurcnuTh NpoJOIKUTENBHOCTD PA3IMBKY IIABKH CIIOKOMHOM CTalu M3 KOBINA 33JJaHHOM BMECTUMOCTHU NPH M3BECTHOU
koHcTpykuuu MHJI3, ceueHnn 1 CKOpOCTHU BBITSTUBAHUS 3aTOTOBKU.

7. Beruncnuts Tpebyemoe konmdectBo pydseB MHII3 amst pa3nuBKM CHOKOITHOM cTaay U3 KOBIIA 33JaHHONH BMECTHMOCTH
IPU U3BECTHOM CEUEHUH U paboyeM Juana3oHe CKOPOCTH BBITATMBAHMS 3aroTOBKU. ITpoIOMKUTENBHOCTD PAa3UBKY IIaBKU HE
JI0JDKHA IpeBblaTh 60 MUHYT.

8. Onpenenuts AUaMETp KaHajda CTaKaHa CTaJIEPa3]IUBOYHOIO M IPOMEXKYTOUHOIO KOBLIECH JISl PA3JIUBKU CIIOKOMHOM CTaiu
npu u3BecTHOU KOHCTpyKUMu MHIJI3, ceyeHnu u CKOPOCTH BBITSATHBAHUS 3aTOTOBKH.

4). TeopeTHdecKre BONPOCH ¥ MPAaKTHYESCKUE 3a1aHHS SK3aMEHAI[MOHHBIX OMJIETOB AJIS IPOBEICHHS K3aMeHa B YCTHOU opme
(YK-11.1-31, V1, B1; IIK-3.1-31, Y1, B1; IICK-3-31, V1, B1)

Teoperrueckre BOMPOCH 3k3aMeHamoHHbIX OmneroB (YK-11.1-31, V1; [IK-3.1-31, ¥V1; [ICK-3-31, Y1):

l. ITpomeccs!, mpoucxoadIye BO BpeMs BBITYCKA CTATH M3 CTAJCIUIaBHIBHOTO arperara, BBIICPIKKH €€ B KOBIIEC U
pas3IuBKU

2. Cnoco0Osbl paznuBku crand. [IpenmyriecTBa ¥ HEOCTATKH Pa3iIMBKU CTAIN B M3JIOXKHUIBI CBEPXY Ieper cudoHHOI
pa3ITUBKOM

3. Croco065! pa3nuBku cranu. [IpenmyiiecTBa u HEAOCTATKH PAa3IMBKU CTalH B M3J0XKHUIBI CU(OHHBIM CIIOCOOOM Mepen
pas3IUBKOI CBEpXy

4. W3noxure cymHOCTh Ipolecca Kpucraum3anuy. ONHmuTe Iporecc 00pa3oBaHUs 3apoJIBIIa U pOCTa KPUCTAILIA.
CyIHOCTE TOMOTEHHOTO ¥ T€TePOTCHHOTO MEXaHU3MOB 3apO’KACHHS KPUCTAIIA

5. Iepeuncnute ¥ onuIIUTE OCOOEHHOCTH POCTA KPHCTAILUIOB U BIMSHHUE YCIOBUN OXJIaXKIEHHS HA CTPYKTYypy MeTasuia.
PackpoliTe noHsATHE HHTEPBAla KPHCTAJUIM3ALUN U CKOPOCTH 3aTBEPEBAaHMs CIUTKA

6. JlaiiTe 00IIyr0 XapaKTepUCTHKY OOOPYIOBaHMIO JUIS PA3IMBKU CTAJHM B M3TOKHHUIEL V370KHUIBL: BUIBI, Ha3HAYCHUE,
pa3Mepsl. Briustaue Bemunabel H/D #37M0KHUIIBI HA KAYECTBO CIIMTKA U CKOPOCTH PA3IHBKH.

7. Jaiite o0IIyI0 XapaKTepUCTHKY 00OpPYIOBaHUIO ISl PA3JIUBKU CTAIN B M3I0XXHHIBL. OOBSICHUTE OCOOCHHOCTH
KOHCTPYKIIMH W3JIOKHUIL TSI Pa3iIHBKU CIIOKOHHOM, KHUITAIICH U IMOJYCIOKOWHON CTaJIeH.

8. INepeuncnute cTaguy MOATOTOBKH 00OPYTOBAHUS K Pa3iIMBKE M M3IOXKHUTE UX cojepkanue. Chopmynmpyiite
TpeOoBaHUs K TEMIEepaType pa3IMBaeMOTo MeTallla U CKOPOCTH Pa3IUBKH €T0 B U3JI0XKHHIIBL, a TAKKE UX BIUSHUE HA Ka4eCTBO




CJIMTKA.

9. Jaiite knaccudukanuio U nepedrcnute AedeKTsl cTaabHbIX CIUTKOB. OceBast PhIXJIOCTh CIUTKOB CHOKOWHOM craiu:
TPUYUHEI 00pa30BaHUs U crioco0B! 60pBOEI. [TmeHb!: mpUanHEI 00pa3oBaHUs U CIIOCOOB! OOPHOBI

10. Jaiite KraccupuKanuio U mepeducinTe Ae(eKTs! CTaIbHBIX CIUTKOB. 3aBOPOT KOPKU: MPUYMHEI 00pa30BaHUSI U
croco0bl 60pbOBL. [IpoaoTIBHBIE X0T0AHbIE HAPY)KHBIE TPEIUHBI: IPHYUHBI 00pa30BaHUs U criocoObl 6OPHOBI

1. Jaiite knaccudukanuio U nepedrcnure Je(eKTsl CTalbHBIX CINTKOB. [lonepednsle ropsiaue TPeMHbl: TPHIHHBI
00pazoBaHuUs 1 coco0bI 60PBOBI. [10KOPKOBEIE ITy3BIPH: TPUIUHBI 00pPa30BaHUA

12. Jaiite KnaccuuKanuio U mepedrcinTe AedeKTsl CTaIbHBIX CIUTKOB. [IpononabpHbEIe HApyKHBIE TOPSYHE TPEIIUH:
HPUYMHBI 00pa30BaHuUs U CII0COObI 60PLOBI. POCIIOCT CINTKOB CIIOKOMHOMN M KMIISIIEH CTalli: IPUYUHBI 00pa30BaHus

13. CBsI3b MKy CKOPOCTBIO 00pa30BaHHS 3apOIbIIICH, THHEHHOW CKOPOCTHIO KPUCTAJUTU3AIMHA Y BEITHIMHOMN

nepeoxnaxaeHus. Kak BIHSIeT COOTHOIIEHHE MEXIy CKOPOCTRIO 00pa30BaHUS 3apOAbIIIeH 1 INHEHHOI CKOPOCTHIO
KPUCTAJTH3ALUH Ha CTPYKTYpPy MeTaia

14. CTpyKTYpHBIE 30HBI CIMTKA CHOKOWHOI cTany M MX (OpMHpOBAaHHE NPH KpUCTAIM3ALMHU. Bennunna ronoBHoi oOpesn
B CIIUTKaX CIIOKOMHOMH cTanu.

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

16. CTpyKTypHBIE 30HBI XUMHYECKH 3aKyMOPEHHOTO CIUTKA KUITAIIEH CTanu M uX (pOpMHpOBaHHE IIPH KPUCTAIUIN3AINH.
TexHOIOTH XUMUYECKOTO 3aKyIIOPUBAHUS W BEJIMIMHA TOJIOBHOH 00pe3H.

17. Wznoxure npuuuHy 00pa3oBaHMs YCaJAOYHON PAaKOBHHBI B CIUTKE CHOKOWHON CTaly M MEPEeYUCIUTE MEPONPHUSITHUS,
CMOCOOCTBYIOIIUE €€ BHIBOJY B BEPXHIOIO YaCTh CIMTKA.

18. IloBeneHue NonMyCOKOMHON CTanu npu ee Kpucramuzauuu. CTpoeHHe CIUTKOB IOJIYCHOKOMHOW CTalu MpU

pa3—IMYHOH CTENCHH ee pacKuciaeHHOCTH. ONTHMaNbHAs CTEICHb PACKUCICHHOCTH MOJTYCIIOKOMHOM CTAIN U €€ PeryIUpPOBaHUE MO
XO/1y pa3IuBKH

19. ®dakTOopHI, BIHUAIONINE HAa TOJIIWHY HAPY)KHOW KOPKH 0€3 My3bIpel B CIHMTKaxX KHIisiied craimd. CrocoObl MOBBIMICHUS
CKOPOCTH Pa3IUBKU KUIIALLIEH CTalH U UX XapaKTepUCTUKa
20. Bunpl Xxumuueckoii HEOAHOPOTHOCTH CIUTKOB M KPUTEPHHA OLIEHKH XUMHUYECKOH HEOJHOPOTHOCTH. 30HAJbHAS JTUKBALHS

- ompeIeieHue, IPUIUHBI 00pa30BaHUsI, U CIIOCOOBI CHIDKEHHUS €€ Pa3BUTHsA. JICHIPUTHAS JTUKBAILUS — ONIPECIICHNE, TPUIHHBI
00pa3oBaHus, CTETICHb JTMKBAIUH 110 3JIEMEHTaM U OTPUIATEIbHOE BIMSHUE HA CBONCTBA CTaJIH.

21. [IposiBieHue 30HANBHON JTUKBAIlMM B CIUTKE CIOKOHHOHN cTamu. Crnenuduyeckue BUABI JUKBAIIMK MPUMECEH B CIUTKE
CIIOKOHHOM CTau, MPUYUHBI KX 00pa30BaHUs U criocoObl 60phObI. OOIIIHE 3aKOHOMEPHOCTH B PACHPEICICHUH JTUKBUPYIOIINX
MpUMecel B CIUTKAX CIMIOKOMHON M KUTISIIIEH CTalln

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

23. OnumuTe TEXHOIOTUIO PA3IUBKU CIOKOMHOW CTaJId ¥ MEPBI IO 3aIUTE META/ula OT OKUCIICHUS.

24, Onumure 0cOOEHHOCTH Pa3IUBKHU KHUILAIIEH CTAIHM NP MEXaHWYECKOM W XMMHUYECKOM 3aKynopuBaHuu. [lepeuncnure
CIOCOOBI YBEIMYCHUS CKOPOCTH PA3ITUBKU U JIAWTE UX XapAKTEPUCTHUKY.

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

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

26. Jaiite o0IIyI0 XapaKTEpPUCTHKY HENPEPHIBHOIM PA3IMBKH CTalld M €€ CPAaBHEHUE C PA3JIMBKOM B M3JIOKHUIIBL.

27. OnumuTe YCIoBHS 3aTBEPACBAHUS HEMPEPHIBHOINTOTO CIUTKA: YIACTKH OXJIKACHHS, YCIOBHUS TEIUIOOTBOJA, TITyOHHA
JIYHKH JKHJKOTO METaJIa U CKOPOCTh 3aTBEPJICBAHISL.

28. TexHonmorus 1 0COOEHHOCTU OXJaXIEHUS METalia B KPHCTAJUIU3aToOpe, TONIIMHA 3aTBEpAEBIIE KOPKU Ha BBIXOJE U3
KPHCTAJUTH3aTopa, TpeOOBaHUS K HEll, TeMIepaTypa NOBEPXHOCTH CIMTKA Ha BBIXOJIE U3 KPUCTAIUIN3ATOPA

29. OO0pa3oBaHHe CTPYKTYPHBIX 30H M XUMHYECKas HEOJAHOPOJHOCTh B HETPEPHIBHOM CIUTKE CIIOKOWHOW CTaH

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 CTadM M CTENEHb Pa3BUTHS XHUMHUYECKOW HEOTHOPOIHOCTH
B HEM

32. IepeuncnuTe BUABI MAIIMH HETIPEPHIBHOTO JIUThs 3aroTOBOK. JlaiiTe XapakTepUCTUKY YCTaHOBKAM HENPEPhIBHOM
Pa3IUBKH CTAIN BEPTUKAIBHOTO THITA (OTIIMYNATEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA H HEAOCTATKH).

33. IlepednciuTe BUIBI MALIUH HENIPEPBIBHOTO JIMThS 3arOTOBOK. JaliTe XapaKTEpUCTUKY YCTAaHOBKAM HEIPEPHIBHOM
Pa3IUBKY CTAIU paJUalbHOTO THUIA (OTINYUTEIbHBIE 0OCOOCHHOCTH, IPEUMYIIECTBA U HEIOCTATKH).

34. IlepeuncnuTe BUABI MAlIMH HEMPEPHIBHOTO JINThs 3aroTOBOK. JlaiiTe XapaKTepUCTUKY YCTAHOBKAM HETPEPHIBHOM
Pa3IUBKH CTANN KPUBOJIMHEHHOTO THIIA (OTIMYHUTEIBHBIE 0COOCHHOCTH, IIPEUMYIIIECTBA B HEIOCTATKH).

35. IlepednciuTe BUBI MALIUH HENPEPBIBHOTO JIMThS 3arOTOBOK. JlaliTe XapaKTEpUCTUKY YCTAHOBKAM HEIPEPHIBHOM
Pa3IUBKY CTANU C U3rMOOM CIUTKA (OTJIMYUTENbHBIE 0COOEHHOCTH, IPEUMYIIECTBA U HEAOCTATKH).

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

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

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

38. Ilepednciute OCHOBHBIE Y3IIbl MAILIMHBI HENPEPBIBHOTO JMUThS 3aTOTOBOK. IIpOMEXKYyTOUHBIN KOBII: Ha3HAYCHHUE,
KOHCTPYKIUS, (yTepOoBKa, TEXHOJIOTHS IIPUMEHEHHUSI.
39. [lepeuncnuTe OCHOBHBIE Y3JIbl MAlIMHbI HETIPEPBHIBHOTO JIMThS 3aTOTOBOK. MeEXaHN3M KadyaHUsl KpUCTAIIN3aTopa:

Ha3HAaueHMe, aMIUIMTY/a U 4acToTa KadaHus. HoBble cucTeMbl Ka4aHUsl KPUCTAIUIU3aTOPOB.
40. Ilepednciiute OCHOBHBIE Y3/Ibl MAlIMHbI HENIPEPBIBHOTO JIMThS 3aroTOBOK. KpucTamimsarop: Ha3HaueHUE, KOHCTPYKLIUHY,




Matepuai, CTOIKOCTb, [UIMHA U (hopMa HonepedHoro ceueHus. CoBpeMeHHbIE TpeOOBaHUS K KOHCTPYKIMU KPUCTAUIN3aTOPOB.

41. [lepeuncnuTe OCHOBHBIE Y3JIbl MAILIMHBI HETIPEPBIBHOTO JIMTHS 3aTOTOBOK. 30Ha BTOPUYHOIO OXJIAXKJEHUS: Ha3HAYECHUE,
MPOTSHKEHHOCTH, KOHCTPYKIHS, CIIOCOOBI TIOAa4YH BOJBI HA CIIMTOK M BapHAHTHI pa3MeeHus (OPCYHOK H TOAICPKUBAIOIINX
YCTPOMCTB B 3aBUCUMOCTH OT ()OPMBI ONIEPEUHOTO CEYEHHS CIUTKA. BIMsIHIE HHTEHCHBHOCTH BTOPUYHOTO OXJIAX/CHUS Ha
Ka4yecTBO CIIUTKa

42. Temnepatypa merana, paznuBaemoro Ha MHJI3 u nocnenoBarenbHOCTh onepanuii mo noaroroske MHJI3 k pasnuBke.
OcCo0OeHHOCTH TEXHOJIOTHH HAa4aIbHOTO NTeproaa pa3inuBKy ctainu Ha MHJI3. 3aBHCHMOCTE CKOPOCTH Pa3iIMBKH OT CEUCHHUS CIUTKA
U CTEIIECHU JIETUPOBAHUS CTaJIH.

43. Crioco0bl IoJjau MeTajlula B KPUCTALIM3AaTOP, HX IOCTOMHCTBA U HEJIOCTATKH, OCOOCHHOCTH PHMEHEHHS.

44. Pornp mimakooOpa3yronmx cMecel pH HETIPEepbIBHOW pa3inBKe W TpeOOBaHMSA K HUM. Pacxon cMecw M onTHMaibHAs
TOJII[HA CMECH B KpucTamm3arope. CiocoObl CHIDKEHUS TPEHHS CIUTKA O CTCHKU KPUCTAJIN3aTOPa U 3aIUTHl METaJlIa OT
OXJIXKAEHUSI, OKUCIICHUSI K BO3MOXK "HOTO 00pa30BaHMs 3aBOPOTOB OKHCIEHHON KOPKU

45. JlaiiTe OLEHKY KauyecTBY HENPEPHIBHO JIUTHIX 3arOTOBOK 110 OTHOLIEHHUIO K CIUTKAaM, MOJYYEHHBIM B M3JI0’KHHIIAX.
[epeuncnnTe 0OCHOBHBIE Ae(EKTHI CIUTKOB, TOJTyIaeMbIX He-IIPEPHIBHOM Pa3iINBKOM, 0OBSICHATE IPHYMHBI UX TTOSBICHUS U
copMynupyHTe BO3MOKHBIE MEPOIPHUSITHUS 10 UX YCTPAHEHHIO.

46. Buapl ycTaHOBOK HENpPEpBIBHOM Pas3IMBKU CTAlIM HOBOTO MOKoJeHus. CxeMa MpOM3BOJCTBEHHOIO MpoLecca,
0COOCHHOCTH KOHCTPYKIIUH, IIPEUMYIIIECTBA H HEAOCTATKH

47. JlaiiTe CpaBHUTENBHYIO XapaKTePHCTHKY PA3IHYHBIM CIIOCO0aM Pa3lMBKU CTATH: B W3JIOXKHHIEI, Tpaguironasie MHIJI3,
JUTEHHO-TIPOKATHBIE KOMILIEKCHI

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

49. Bunbl ycTaHOBOK HENpepbIBHOW pa3iIMBKU CTaJM HOBOTO MokoJieHHs. CTaguu COBEPUICHCTBOBAHUS JTUTEUHO-TIPOKATHBIX

KOMIIJIEKCOB TIEPBOTO, MOJIYTOPHOTO U BTOPOTO MOKOJIEHHH, 0COOEHHOCTH TEXHOJIOTUIECKOW CXEMBI U KOHCTPYKIIMU OCHOBHBIX
yzi0B JITIK, npenmyrecTBa 1 HEAOCTATKH.

50. BuIpl ycTaHOBOK HETPEPHIBHOW PA3MUBKU CTAJM HOBOTO TIOKOJICHUS. YCTAaHOBKH HEMPEPHIBHONW OTIMBKH MOJOCHI
BaJIKOBOTO U JICHTOYHOTO THUIIOB, KOHCTPYKTHBHBIE 0COOCHHOCTH, IIPEUMYIIECTBA U HEAOCTATKH.

[TpakTryeckue 3a1aHus SK3aMeHAMOHHBIX OmteToB (06mue hopmynuposkn) (VK-11.1-V1, B1; T1K-3.1-V1, B1; TICK-3-Y1, B1):

1. Onpenenurs NpoLOJIKUTEIBHOCTh 3aTBEPAECBAHUS CIUTKA CIIOKOMHOMN CTaJld NP U3BECTHBIX Macce U pa3Mepax CIMUTKA.
2. Omnpenenurts NPOAOIKUTETBHOCTD 3aTBEPCBAHNS CIUTKA IOJYCIOKOIHON CTaIM NMpH M3BECTHBIX MAacce U pa3Mepax
CITUTKA.

3. Onpenenurs Npoa0JKUTEIBHOCT 3aTBEPACBAHUS CIUTKA KUITALIEH CTalIM IPU U3BECTHBIX Macce U pa3Mepax CIHUTKa.
4. Onpenenurs CPenHIO CKOPOCTh 3aTBEPIEBAHUS CIIUTKA CHOKOWHOW CTalM IIPU U3BECTHBIX Macce U pasMepax CIMTKA.
5. Omnpenenurts CPeHIOI0 CKOPOCTh 3aTBEPIEBAHUS CIUTKA MOIYCIIOKONHOI CTaayu MpH U3BECTHBIX Macce M pazMepax
CITUTKA.

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

7. Omnpenenuts IUaMeTp KaHala CTaKaHa A Pa3iIMBKU CBEpXy KHILIIEH CTaJlM IIPU M3BECTHBIX Macce M pa3Mepax CIHUTKA.
8. Onpenenurs JUaMeTp KaHalla CTaKaHa JUls Pa3lIMBKU CBEPXY MOTYCIOKOWHOMN CTaly MpU M3BECTHBIX Macce U pa3Mepax
CJIUTKA.

9. Onpenenuts AUaMeTp KaHaja CTaKaHa JUlsl Pa3IUBKU CBEPXY CIOKONHOM CTalu IIPYU U3BECTHBIX MACCE U pazMepax
CITUTKA, a TAK)Ke PEKOMEHI0BaHHOI! CKOPOCTU HATIONHEHUS CIIUTKA.

10. PaccunTare ckopoCTh HamOJHEHHs M3I0XKHUI] NPU U3BECTHOI MapKe CTallk, Macce IJIaBKH, JUaMETpe KaHaia
Pa3NUBOYHOIO CTaKaHA CTAJbKOBIIA U YCIOBUSAX PA3JIUBKU.

1. OmnpenenuTts TOMIIUHY 3aTBEpJCBIIeH KOPOUYKH B HEMPEPHIBHOIUTON 3arOTOBKE M3 CTAJIM 3aJJaHHON MapKé B 3aJaHHOM
TOKe MeTaJutyprudeckoil amiuael MHJI3 npu n3BecTHBIX CeUeHUH 3aTOTOBKH U CKOPOCTH €€ BBITATUBAHMUS.

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

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

14. 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.

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

16. BrluncnuTh NpoaoKUTENIBHOCTh Pa3IMBKU IUIABKM CIIOKOMHOM CTajau U3 KOBILA 33JaHHONW BMECTUMOCTH IIPH U3BECTHOM
koHcTpyknu MHJI3, cedeHnH 1 CKOPOCTH BBITATUBAHUS 3aTOTOBKH.

17. Beranenmuts Tpebyemoe kommdectBo pydbeB MHII3 aist pasnuBKH CIIOKOIHOW cTajyy W3 KOBIIA 3aJaHHONH BMECTHMOCTH
IPU U3BECTHOM CEUCHUH U pabodeM Juana3oHe CKOPOCTH BBITATMBAHMS 3aroTOBKU. [TpOIOKUTENBHOCTD Pa3IUBKY IIaBKU HE
JIOJDKHA TMPEBbIMATh 60 MUHYT.

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

5) TecToBBIE BOIIPOCHI M 3aJaHUA IJIA ITPOBCACHUA 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 Bonpockr (YK-11.1-31; T1K-3.1-31; [ICK-3-31):

1. VYKaxure Ha3HAYEHUE CTAJIEPA3IMBOYHOIO KOBIA B COBPEMEHHON TEXHOJIOTUU MPOU3BOACTBA CTaJIU.
2. Vkaxure Lenb ONepaluy 10 PACKUCIECHUIO CTaJIH.

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




4. YkakuTe OCHOBHYIO IIeTIb OIIepaIuu 1mo o0paboTKe CTaau CHHTETHMYECKHMMHU IITaKaMH U MITaKOOOPa3yOUIIMMU CMECIMH.

5. VkakuTe oNTUMAaIbHYIO TeMIepaTypy HeperpeBa MeTaiia B mpoMexxyrouHoM kosmie MHII3, npu xotopom
obecrieunBaroTCsl HanOoJIee OIArONPHUATHEIC YCIOBHA ()OPMUPOBAHHUS HETIPEPBIBHOIMTON 3aTOTOBKH.

6. YxkaxnuTe BepXHHI Mpeaen comepxkaHus cepsl u ¢ocdopa B cranu, pasnusaemoir Ha MHII3.

7. VYkaxure TpeOOBaHUS HENPEPHIBHOM Pa3NuBKU MO COAEPKAHHIO BOAOPOJAA B CTAIH.

8. VYKaxuTe IIaBHbIe (HaKTOPbI, ONPEACSISIOMNI TPOAOIDKUTEIBHOCTD 3aTBEPAEBAHNS HEIPEPHIBHOINTON 3arOTOBKH IIpU
ONITHIMAJIEHBIX TEMIIEPATYPHBIX YCIOBUSAX PA3INBKH.

9. Benmuuuny xoaddurmenra 3arepaeBanus k (MM/MuHI/2) IpH ONTHMANBHBIX TEMIIEPATYPHBIX YCIOBHAX Pa3IUBKU
CIIOKOMHOM CTaJlld COCTABJISACT. ..

10. MaxkcuMaIbHO JOIYCTUMAas CKOPOCTh BBITATHBAHMS 3aTOTOBKH OMPENEINSIETCH. . .

11. Meramrypruaeckas amuHa MHJI3 — s70...

12. [lyOuna JTyHKH XKHUJKOTO METajula 3aBHCUT OT...

13. [myOuHa JIyHKH KHJIKOTO MeTajia — 3TO...

14. VKaxuTe 0CHOBHOE IPEUMYIIECTBO HEIPEPHIBHON PA3IMBKU NEPE] PA3IUBKON B U3JI0KHULBL.

15. 3a cyeT uero B MEPBYIO OYepeAb cleayeT oOecrnednBaTh JOCTHKEHHE 3aJaHHOW MPOM3BOAUTEIBHOCTH Pa3IUBOYHOTO
OTJeTIeHNs IPH HETIPEPBIBHON pa3NUBKE CTAIH U3BECTHOTO CEUEHUS?

16. VYKaxuTe OCHOBHBIC NAapaMETPHI, OIPEIEIIIONINE CKOPOCTh PA3IMBKY CTANH (T/MHH) Yepe3 ONUH pydeH.

17. YKaXuTe OCHOBHBIE ITapaMeTpPhl, ONPEICIAIONIIe TPOJOKATEIFHOCTh PA3IHBKHY IJIABKH.

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

19. YT10o HEOOXOAMMO YUHTHIBATH IIPH BHIOOpPE AMaMeTpa KaHajla Pa3iIMBOYHOIO CTaKaHa MPOMKOBIIA?

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

21. C Kakoi Lenbio MPU HEMPEephIBHONW pa3iaMBKE CTalH HUCIOIB3YIOT MOTPYXKHBIE CTAKAHBI U 3AI[UTHBIC TPYOBI?

22. VkakuTe OCHOBHOM BHJ (BU[bI) TEIUIONEPEauu MPH 3aTBEPAECBAHUU 3aTOTOBKU B KPUCTAIIM3aTOPE.

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

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

25. B uém oCHOBHBIE MPEUMYIECTBA BOJO-BO3IYIIHOW CHCTEMBI BTOPUYHOIO OXJIAXJEHUs Iepel CTPYHHOI?

26. YxaxnTe Hanboee o0nIylo GOpMyIHPOBKY NMPHUYNH 00pa30BaHUS TPEIIMH B HEMPEPHIBHOIUTON 3arOTOBKE.

27. OceBast PBIXJIOCTB — 3TO...

28. OceBast TpeuHa — 370. ..

29. OceBas XMMUYECKasi HEOJAHOPOIHOCTb — 3TO. ..

30. VYKaXnuTe OTIIMYUTENbHBIE 0COOCHHOCTH CII00BOH 3arOTOBKH.

31. VkaxkuTe OTIHYUTENbHbIE 0COOEHHOCTU OJIFOMOBOM 3arOTOBKU.

32. VKaKUTe OTIMYUTENBHBIE OCOOEHHOCTH COPTOBOM 3arOTOBKH.

33. INepeunciute ocHOBHBIE Y3l MHJI3 B HampaBieHNH pa3NuBKH, HAYMHAS C YCTPOICTBAa OBICTPOI 3aMECHEI
CTaJepa3IMBOYHOTO KOBIIIA.

34. IlepeuncnuTe OCHOBHBIE TEXHOJIOTHYECKHE ONEpPAIMU HETIPEPLIBHON Pa3NMBKU CTalM, HAYMHAs C IEepBOil onepanueil mo
MOJIrOTOBKE — OCMOTP U AMAarHOCTHKA TEXHUYECKOro cocTosiHus y3inoM MHII3.

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

36. 30HanbHas JTUKBALUSI — JTO...

37. JleHapuTHast TUKBALMS — 3TO. ..

38. OtMeTbTe 2 BEPHBIX OINpPEIEICHUS CTAIH.

39. YkaxuTe OCHOBHYIO (DYHKLUIO IPOMEKYTOUHOTO KOBIIA.

40. Beixon rogHoro (B BUA€ HEMPEPHIBHOIUTOH 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 MeTallla, 0JaBaeMoro U3 IMPOMKOBIIA B
KpHUCTAIIU3aTop?

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

44. YxaxuTe ocHOBHbIEe npeumymiecta MHJI3 ¢ BepTUKaIbHBIM PACIIOIOKEHHEM TEXHOJIOTHUECKOH 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. OnpenenuTts TOJIIUHY 3aTBEPIAECBILEH KOPOUKM B HEMPEPBHIBHOJIUTON 3aroTOBKE M3 CTajH 3aJaHHON MapKu B 3alaHHON
TOKe MeTaJuryprudeckoil amiuael MHJI3 npu n3BecTHBIX CeUeHNH 3aTOTOBKH U CKOPOCTH €€ BBITATUBAHHUS.

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

3. Omnpenenuth IIyOUHY JIYHKH JKHJIKOTO METajla IIPH HENPEephIBHOW pa3iMBKE 33aHHOW MapKH CTalM NPU W3BECTHBIX
CCUCHHUH 3aTOTOBKH M CKOPOCTH €€ BEITATUBAHUS

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

CTaJIM MIPH YCIIOBUH 3aBEPIIECHUS 3aTBEPACBAHUS B Ipeesiax MeTatypruueckoit ;muasl MHJI3, eciiu u3BECTHBI KOHCTPYKTHBHBIE
napamerpsl MHJI3.

5. Omnpenenuts TpeOyemyto MeTaiuTypriudeckyro amuay MHII3, npeaHa3sHadeHHOW /ISl pa3jiuBKU CIIOKOWHOM cTajiu Ha
3arOTOBKY 33JJaHHOTO CEUSHHUS IIPU U3BECTHON CKOPOCTH BBITSATUBAHHUSA.

6. BbraucnuTh MpoaoKUTEIbHOCTD PA3IUBKH IUIABKH CIIOKOMHOM CTaqu U3 KOBIIA 33JlaHHOW BMECTHMOCTH IPU M3BECTHOMN
koHcTpykmu MHJI3, cedeHnn U CKOpOCTH BBITSTUBAHUS 3aTOTOBKH.

7. Berancnuts Tpebyemoe kommdectBo pydbeB MHII3 amst pasnuBKH CIIOKOITHOM cTajiM M3 KOBIIA 33JaHHONH BMECTHMOCTH
MIPY U3BECTHOM CEYEHUH U paboyeM AHMara3oHe CKOPOCTH BBITATMBAHUS 3ar0TOBKH. [IpOAOIKUTENBHOCTD PAa3IMBKH IJIABKH HE




JOJDKHA TpeBbImaTs 60 MUHYT.
8. OmnpenenuTh A1MaMeTp KaHaJla CTaKaHa CTAJIePA3IUBOYHOTO M IPOMEKYTOYHOTO KOBIIEH ISl pa3iIMBKU CIIOKOWHOM CTajI Mpu
n3BecTHOM KoHcTpykimu MHJI3, cedeHnn U CKOpOCTH BHITSTUBAHUS 3aTOTOBKH.

5.2. IlepeyeHb NHCBMEHHBIX PadoT, BLINOIHAEMBIX 10 JUCHUIINHE (Moay.I10, npakTuke, HUP) - 3cce, pedeparsi,
NpaKTHYeCKHE M pacueTHO-Tpaduyeckne paéoThl, KYPCOBbIe PA0GOTHI HJIM MPOEKTLI, 0T4ETHI 0 npakTuke nian HUP u ap.

Kypcosas pa6ora Ha Temy: "Pacuer mapameTpoB HenpepbIBHON pa3nuBku ctanu” o Bapuantam (YK-11.1-31, V1, B1; I1K-3.1-31,
V1, B1; [ICK-3-31, V1, B1). BapuanTs! 3a1aanii puBeIeHBl B METOANYECKHX YKa3aHUSAX 10 BBITOJHEHUIO KypCOBOH pabOTEHI.
3agaHue Ha BRIOTHEHHE KypCOBOH pabOTHI BEIaeTCS Ha 2 HeJelIe CEMECTpa, CPOK CIadH Ha MPOBEPKy - 14 Hexens. Koncympranmm
0 BOIIPOCAaM, CBSI3aHHBIM C BBIITOJHEHHEM KypCOBOM pabOTHI MPOBOISTCS MO COINACOBAHMUIO C MPENoaBaTeNeM, BEAyIIUM
JVCIIUIUIAHY, B COOTBETCTBHH C PACITHCAHHEM.

OdopmireHHas! B COOTBETCTBHH CO CTaHAApTaMM KypcoBast paboTa caeTcst Ha Kadepy MeTaJUTyprHuecKuX TEXHOJIOTHIT 1
obopynoBanus. [IpaBuIIbHO BBIMOIHEHHAs paboTa HOMycKaeTcs K 3ammure. PaboTta, He JOmylieHHAs K 3alUTe, BO3BpAIIaeTcs
CTYIICHTY Ha JJOpabOTKYy.

3ammTa KypcoBOH pabOTHI MOXKET MIPOBOJUTCS B YCTHOH (hOpMeE IO KOHTPOJIFHBIM BOIIPOCAM M 3aIaHHSIM, WITH B BUIIE
KOMITBIOTEPHOTO TECTUPOBAHHS 0 TECTOBBIM 3aaHusAM B cpene LMS Canvas.

5.3. OuneHoYHbIE MaTepuaJibl (OHeHO‘leIe Cpe}ICTBa), HUCIO0Jb3yEeMbI€E VISl IK3aMEHa

Texymmii KOHTPOJIb PE3YABTATOB OCBOCHUs Y /] B COOTBETCTBUU ¢ paboyei mporpaMMoii U KaJleHIAPHO-TEMATHIECKUM IIJIaHOM
MPOUCXOIUT IIPH UCIIOIH30BAHHUHU CICAYIOIIUX 00s13aTeIbHBIX HOPM KOHTPOJIS:

1). BemosHeHne u 3anura 1a00paTopHEIX padoT B BAAE YCTHOTO OMpoca 1o KOHTpobHBIM BorpocaMm (YK-11.1-31, V1; TIK-3.1-
31, V1; IICK-3-31,Y1);

2). BrimonHeHue KOHTPOJIBHBIX padoT B muchMeHHoM ¢opme mo 6uneram (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; IICK-3-31, V1,
B1). Hwke npeacrasien oopaser] Ouiera it KOHTPOJIbHO# paboThI.

DezmepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE yUIpEeXkIEHUE BBICIIET0 IPO(EeCCHOHAIFHOTO 00pa30BaHUsL
HAIIMOHAJIbHBII UCCIIEJOBATEJILCKUI TEXHOJOIMYECKUIM YHUBEPCUTET «MUCuC»
HoBotponuknit pumman

Kadenpa merammyprudeckux TEXHOIOTUH U 000pyIOBaHHS

KOHTPOJIBHA I PABOTA Ne 1

BUJIET Ne 0

Jucrmrumaa: «Teopust 1 TEXHOIOTHS Pa3IMBKA CTaII

Hamnpasnenue noarotoBku 6akanaspos: 22.03.02 «MeTammyprisn»

IIpoduns noAroToBKU: «MeTaTypris YepHBIX METAILIOB»

®dopma 00ydeHUs: OTHAS

®dopma poBeACHUSI KOHTPOJIBHOM pabOTHI: MHCEMEHHAS

1. CriocoObI pa3nuBku ctanu. [IpenMyinecTBa U HEAOCTATKU CU(OHHOMN pa3IUBKH.

2. CniocoOslI paznuBKku crany. IIpenmyiiecTBa 1 HEJOCTATKH PA3IMBKH CBEPXY.

3agaga. OnpenennTs IHAMETp KaHala CTakaHa JJIs pa3iMBKH CBepXy cTayu Mapku 10km u3 180-T crasepa3mmBOYHOTO KOBIIA HA
CcIUTKY Maccoit 121. BeicoTa ciautka = 2,3 M.

Cocrasui:

3aB. kadeapoit MTuO A H. lllanoBanos

IIpomexxyrouHas aTTecTauus no Y/ ocymecTBiseTcs Mpy UCTOIb30BaHUU CIEAYIOMUX 003aTeNbHBIX (GOpPM KOHTPOJIS:

1). BeimosiHeH#e 1 3aIUTa KYpCOBOH pabOTHI B YCTHOW (hopMe IO KOHTPOJIBHBIM BOIIPOCAM U 3aIaHHSIM, WITH B BHJIE
KOMITBIOTEPHOTO TECTUPOBAHMS 10 TECTOBBIM 3ajaHusM B cpeae LMS Canvas (YK-11.1-31, V1, B1; I1K-3.1-31, V1, B1; IICK-3-
31, V1, B1). Tects! auist 3ammTsl KypcoBOit paboThI TeHepupyroTest cuctemoit LMS Canvas u3 6aHKa TECTOBBIX BOIPOCOB U
3ananuii. Tect cocrout u3 10 Teopernyeckux Bonpocos (1 6ay 3a mpaBUIBHBIA OTBET) M 2-X 3a1a4 (5 6ayia 3a NpaBHIIbLHBINA
0TBeT). Bpemst mpoxoskaeHus TecTa OorpaHu4eHo - 20 MUHYT.

2). DK3aMeH, KOTOPBIH MOXKET MIPOBOAUTCS B YCTHOH (popMe Mo OGrineraM, BKIFOUAIONIIM TeOPETHUECKIE BOIIPOCHI 1 3a1a4H,
OXBaThIBaIOLINE Bce pazaens! Y/, nim B TecToBoil opMme mo TecToBbIM 3aaanusM B cpeae LMS Canvas (YK-11.1-31, V1, BI; IIK-
3.1-31, V1, B1; IICK-3-31, V1, B1).

Hipke npencrasier oOpasern sK3aMEeHalHOHHOTO OMIeTa.

MUHHCTEpCTBO HAYKH U BBICIIEro obpasoBanust Poccuiickoit deaepannn

(enepapHOE TOCYTapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHHE BEICIIEr0 00pa3oBaHUs

«HanuonansHbIN HUccIenoBaTeNbCKUM TexHoMornyeckuil yausepcurer « MUCuC»

HOBOTPOMILIKUI OUITAAIL

Kagenpa MeTammypriueckux TEXHOJIOTHI U 000pyIOBaHHS

SK3AMEHAILIMOHHBIN BUJIET Ne 0

JucuumnnnHa: « Teopust 1 TEXHOJIOTHS PAa3TIUBKH CTAIIN

Hanpasnenue noarotosku 6akanaspos: 22.03.02 «Metautyprusp»

ITpodwie TOATOTOBKHU: « METaJITyprusl 4SPHBIX METAILIOBY

®dopma 00ydeHus: OTHas

dopma mpoBeeHHs YK3aMeHa: YCTHAS

1. Ilpoueccol, MPOUCXOAIINE BO BPEMsI BBIITYCKA CTAJIM U3 CTAJIEIUIaBUIBHOTO arperara, BHIAEPKKU €€ B KOBIIE U Pa3IMBKHU.
2. [lepeuncnute OCHOBHBIE Y3JIbI MAIIMHBI HEMPEPBIBHOTO JINTHS 3aroTOBOK. KpucrannuzaTop: Ha3HaueHHEe, KOHCTPYKIINH,
MaTepHal, CTOWKOCTb, JTHHA 1 (hopMa nonepedHoro cedeHusi. CoBpeMeHHbIe TpeOOBaHMS K KOHCTPYKIIUU KPUCTAJUIN3aTOPOB.




3agaua. OnpenenuTs IUaMeTp KaHaJda CTakaHa MPOMEXYTOYHOTO KOBIIA NIPH Pa3IUBKE CBEPXY cTaau Mapku 20 Ha CIUTKH Maccoi
91. BMeCTUMOCTB cTajiepa3IMBOYHOr0 KoBina cocrapisier 200T. PaznuBka npou3Boautcs CH)OHHBIM CIIOCOOOM B H3JI0KHUIIBI,
YCTaHOBJICHHBIE Ha 4-MECTHBIX IOA0Hax. Hamtydmiee kadecTBO MOBEPXHOCTH CIIUTKOB ITOJTydaeTCsl IPH CKOPOCTH HATIOT "HEHUS
nznoxuul ot 0,3 1o 0,5 m/mMuH. Beicota cnutka = 2,3 M. HegocTaromie qanHbie TPUHSTH CAMOCTOSITEIBHO.

CocraBui:

3aB. kadeapoirt MTuO A.H. llanosanos

Tectsl a5 5K3aMeHa reHepupyroTcs cucremoii LMS Canvas u3 6aHKa TeCTOBBIX BOIIPOCOB U 3aAaHui. TecT cocTout u3 20
TeopeTHYecKHX BonpocoB (1 Gasu 3a mpaBUIIbHBII 0TBET) M 4-X 3a1a4 (5 6ania 3a npaBWIBHEIH OTBET). Bpems mpoxoxxaeHuns tecra
OTPaHUYEHO - 40 MHUHYT.

5.4. MeToauka oeHKHM OCBOCHMSI AU CHUILIMHBI (MOay.Jisl, npakTuku, HUP)

1). Kpurepun OIieHKH 3aIIUTH OTYETOB I10 JTAOOPAaTOPHEIM paboTam

«3a4YTEHO) - BHIIOJTHEHBI BCE 3aJaHMA JTAO0PAaTOPHON pabOThI, CTYICHT OTBETHI Ha BCE KOHTPOJIBHBIE BOIIPOCHI

«HE 3a4TEHO) - CTYAEHT HE BBIIOJIHII WX BBITOJIHII HENPABUIBHO 331aHUA 1aO0paTOPHON pabOoThL, CTYIEHT OTBETHUI Ha
KOHTPOJIbHBIE BOTIPOCHI C OIIMOKaMU MIIM HE OTBETHII Ha KOHTPOJIbHBIC BOIIPOCHI.

2). Kputepuu o1leHKHM KOHTPOJIBHBIX paboT

«OTANYHOY - 32 MOJHOE OBJAJICHHUE COACP)KaHNEM Y4eOHOTO MaTepuaa, BiIaJeHHEe NOHITHHHBIM aIapaToM, yMEHHE periaTh
HPaKTHYECKHE 33Ja4U1, TPaMOT-HOE, JIOTHIHOE H3JI0JKEHHIE OTBETA.

«XO0pOoMIOY - ECIH CTYICHT MOJHO OCBOMII YIeOHBINH MaTepHal, BlajeeT MOHATHHHBIM alllapaToM, 0CO3HAHHO IPHMEHSET 3HAHHS
JUISL pEILIeHHs TIPAKTHYECKHX 3aj1ay, TPAMOTHO M3J1araeT OTBET, HO COJIepiKaHue U opmMa OTBETa UMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPUTENEHOY - €CIIH CTYIICHT OOHAPY)KMBACT 3HAaHNE M TOHUMAHHE OCHOBHBIX MOJIOKEHUH y4eOHOTO MaTepuaia, HO
M3JIaTaeT ero HEeloJIHO, HeIOCIe0BaTeNbHO, TOMYCKaeT HETOYHOCTH B OIIPE/IeNICHNe IOHATHIA, B IPUMCHEHUN 3HAHUN JUIS
pelIeHns IPaKTUIEeCKHX 3a7a4, He yMeeT H0Ka3aTelIbHO 000CHOBAThH CBOU CY)KICHHS

«HeynoBineTBOpUTEIBHOY - €CIIU CTYICHT UMEET Pa3po3HEHHbIEC, OECCHCTEMHBIE 3HAHUS, HE YMEET BHIJICISATH TIIaBHOE U
BTOPOCTEIIEHHOE, [IOITyCKaeT ONIMOKH B ONpeeNicHNe NOHATHI, NCKa)XXaeT NX CMBICI, OSCIIOPSAOYHO ¥ HEYBEPEHHO M3JIaracT
MaTepua, He MOXEeT IPUMEHSTh 3HAHUS JUIS PeIICHNUs MPAaKTHYECKUX 3a/1a4; 32 MOJHOE He3HAHNE U HEIOHNMaHHE yI1eOHOTO
MartepHalla WM 0TKa3 OTBeYaTh

3). Kpurepun OIeHKH 3aIUTHI KypCOBOIf pabOTHI B YCTHOH (opme

«OTIuuHOY» - paboTa COAEPKHUT TPAMOTHO U3T0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepHu3yeTcsl OTCYTCTBUEM OMIMOOK B pacdeTax,
JIOTHYHBIM U MOCJICJOBATEIBHBIM H3JI0KEHUEM MaTepHaia B OSICHUTEIbHOH YacTu. [1pu 3amuTe paboThl CTYIEHT HOKa3bIBAET
TIyOOKHeE 3HAHHS BOIPOCOB TEMBI; CBOOOTHO ONEPUPYET PACUSTHBIMY JaHHBIMH; JIETKO OTBEYAET Ha ITOCTABJICHHEBIC BOIIPOCEHL.
«Xopomro» - paboTa COAEPKHUT TPAMOTHO M3JIOKCHHYIO PACUCTHYIO a3y, XapakTepu3yeTcs OTCYTCTBHEM OIMOOK B pacuerax,
JIOTHYHBIM U MIOCJICJOBATEIBHBIM H3JI0KEHUEM MaTepyaia B NOSICHUTEIbHOM yacTu. [Ipu 3ammTe paboThl CTYIEHT HOKa3bIBACT
3HaHUS BOIIPOCOB TeMBI; €3 0COOBIX 3aTPyAHEHHI OTBEUAET Ha NOCTaBICHHBIE BOIIPOCHL.

«Y IOBIICTBOPHUTEIIFHOY - Pab0OTa COTEPKUT pacdeTHYIO 0a3y, XapaKTepH3yeTcsl HAIMYNEeM OTACNBHBIX OMUOOK B pacderax. [Ipu
3aIUTe CTYICHT MPOSBIISAET HEYBEPEHHOCTh, OKA3bIBaeT craboe 3HaHUE BOIIPOCOB TEMBI, HE JaeT IIOJHOTO, apTyMEHTHPOBAHHOTO
OTBETa Ha 3a/IlaHHBIC BOIIPOCHI.

«HeynoBnerBopuTensHO» - paboTa HE COEPKUT pacdeTHyIo 0a3y, He OTBeUaeT TpeOOBAHUAM, M3JI0KECHHBIM B METOANIECKIX
yKa3aHHAX, IMEET 3HaUNTeIbHbIC OIMNOKN B pacueTax. [Ipy 3amuTe CTYACHT 3aTPyAHSACTCS OTBEUaTh HAa IIOCTABICHHBIE BOIPOCH
0 TeMe, HE 3HAET TEOPHHU BOIPOCA, IPH OTBETE JIOMYCKAET CYIIECTBEHHBIC OLINOKH.

4). Kpurepun 3amuThl KypcoBO# paboTHI B (hOpMe TECTHPOBAHMS:

«OtnuHOY - momydeHue 6oinee 90 % 6aruIoB MO TECTy NPH BBIIOIHEHUH TECTA 32 PETIaMEHTUPOBAHHOE BPEMS

«Xopomoy - nosyderue ot 75 10 90 % 6ajnoB 1O TECTy NP BHIIOIHEHHN TECTA 32 PErIaMEHTHPOBAHHOE BPEMS

«Y IOBIIETBOPHUTEIBHOY - OIydeHHe oT 50 10 75 % 0aIoB 1Mo TecTy IpH BHITOJHEHUH TECTa 33 PEIITaMEHTHPOBAHHOE BpeMs
«HeynoBnerBoputensHO» - nmoydenue MeHee 50 % 6aymuios mo Tecty

5). Kpurepuu oneHku sK3aMeHa B yCTHOH (opme:

«OTINYHOY» - CTYHEHT AEMOHCTPUPYET CHCTEMHBIE TEOPETHIECKIE 3HAHUS, BIIAIeeT TEPMUHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHbIC
BBIBOJIBI M 000OIIEHUS, IPUBOAUT IPUMEPHI, TOKa3bIBaeT CBOOOHOE BIaJICHIE MOHOJIOTHYECKOH PEUblo U CIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUYHSIOIIUE BOIIPOCHI.

«XO0po1Io) - CTYIEHT IeMOHCTPUPYET MIPOYHBIE TEOPETHIECKHE 3HAHUS, BIIaIeeT TSPMUHOIIOTHEH, IeTTaeT apryMeHTHPOBaHHBIC
BBIBOJIBI M 00OOIIEHNUS, IPUBOAXUT IIPUMEPHI, HO IPH ATOM JAENaeT HeCYIIeCTBEHHbIE OIINOKM, KOTOPBIE OBICTPO HCIPABISLET
CaMOCTOSTEIBHO MM ITPU HE3HAYMTEIbHON KOPPEKLIUH IIPEIO1aBaTEIEM.

«Y 1OBJIETBOPUTENBHOY - CTYJECHT IEMOHCTPUPYET HENTyOOKNE TEOPETUYECKUE 3HAHUS, POSBIISET c1ab0 chOpMUPOBaHHBIC
HaBBIKH aHAJIM3a SBICHAI 1 IIPOIIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHBIC BEIBOABI M TPUBOIUTE IIPUMEPHI,
MOKAa3bIBaeT He JOCTATOYHO CBOOOHOE BIaJeHUE TEPMUHOIOTHEH, JIOTHIHOCTBIO U ITOCIEA0BATEIFHOCTRIO H3JI0KEHHS, JeacT
OLINOKHU, KOTOPbIE MOXET UCHIPABUTh TOJIBKO IIPU KOPPEKIUH IIPEHOAABATEIIEM.

«HeynoBineTBOpUTENEHOY - CTYACHT JEMOHCTPHPYET He3HAHNE TEOPETHIECKUX OCHOB IIpeIMETa, He YMEeT JieaTh
apryMEHTHPOBAHHBIC BEIBOMBI M IPUBOJUTE IPUMEPEI, HE BIIAECT TEPMUHOJIOTHEH, TIPOSBIISAET OTCYTCTBUE JIOTHIHOCTH U
HOCJIEI0BATEIBHOCTBIO U3JI0XKEHNS, Ie/IaeT OLINOKHU, KOTOPBIE HE MOXKET MCIIPABHUTH JIaXe IPU KOPPEKLIUH TIPEo1aBaTesIeM.

6). Kpurepun orieHKH 3k3aMeHa B (hopMe KOMIBIOTEPHOTO TECTHPOBAHHUS:
«OtinuHOY - momydeHue 6oinee 90 % 6aruIoB MO TECTy NPH BBIIOIHEHUH TECTA 32 PETIaMEHTUPOBAHHOE BPEMS
«Xopomuioy - nonyderue ot 75 10 90 % 6annos 1Mo TECTy NPH BHIMOIHEHUH TECTA 33 PErIaMEHTHPOBAHHOE BpEMS




«Y IOBIETBOPHUTENBHOY - OTydeHue oT 50 10 75 % 0annoB o TecTy IpH BEITOTHEHUU TECTa 33 PErIaMEHTHPOBAaHHOE BpeMs

«HeynosierBopuTenbsHO» - moiydeHue MeHee 50 % 6ayuioB mo Tecty

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

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHAas1 1UTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, TON, 911. aapec | Kom-Bo
JI1.1 | Kympun B.A. Teopust ¥ TEXHOIOTHSI TPOU3BOJICTBA CTATHN: Y UeOHUK M.: "Mup", OO0 13
TSl BY30B "UsnmarensctBo ACT", 2003,
JI1.2 [ A.B.Hedenos, MaruHbI ¥ arperatbl HENPEepPbIBHOTO JINThA 3aroToBoK : | HO HUTY «MUCuCy, 2014, 40
H.A.Yuyenes, YueOHuk http://elibrary.misis.ru;
N.A.Illlyp www.nf.misis.ru
6.1.2. lonoiHUTEbHAS JIUTEPATYypa
ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, TON, 911. aapec | Kom-Bo
JI2.1 [CwmupHoB A H., HemnpepsiBHas pa3nuBka cTaau: Y4eOHUK Honenx: JIorHTYVY, 2011, 4
Kyb6epckuii C.B.,
[renan E.B.
6.1.3. Meroauueckue pa3padoTku
ABTODBI, COCTaBUTEIH 3arnaBue WznarensctBo, o1, 371. anpec | Kon-Bo
JI3.1 |Hlanosanos A.H. PaznuBka u kpucraimsanus crainu: Meronudeckue Hosorpouux: HO HUTY 1
YKa3aHUs «MHCuCy, 2007,
JI3.2 |Hlanosanos A.H. PasnuBka u kpucTammm3anus craau: JlabopaTopHsrif Hosorpouux: HO HUTY 0
MPAaKTUKYM «MHUCuC, 2020,
http://elibrary.misis.ru/view.p
hp?fDocumentld=10565
JI3.3 |Hlanosanos A.H. Pacuer mapameTpoB HENPEPLIBHON Pa3IUBKU CTAJIM: Hosorpouux: HO HUTY 0
Mertoaunueckue yka3zaHus AJs BHITOJIHEHUS KYpCOBOM «MHCuCy, 2020,
padoTHI http://elibrary.misis.ru/view.p
hp?fDocumentld=10567
6.2. Ilepeuenn pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu "UHTepHeT"
31 | Caiir HO HUTY "MUCuC"
32 |HDB HUTY "MUCuC"
33 | Poccuiickas HaydHast 3IeKTpOHHAs OHONIHOTEKa
6.3.1 Ilepevyenb mporpaMMHOro odecneyeHus
6.3.1.1 | 1. Microsoft Office;
6.3.1.2 | 2. OnepanmonHnas cucrema Windows;
6.3.1.3 | 3. DrekTpoHHBIH 00pa3oBaTenbHBIN pecypc LMS Canvas

63.14

4. Cucrema BuneokoHdpepeHIcsa3u Microsoft Teams unu Zoom

6.3.1.

515. TpeHa)KepHLIﬁ KOMIIJICKC 10 MOJCIIUPOBAHUTIO HCHpCpBIBHOﬁ PA3JIMBKU CTAJIHA.

6.3.2 IlepeyeHb HHGPOPMAMOHHBIX CHPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA, IPAKTUKHA, HUP)

7.1

Jnst IpoBeIeHNs IEKIHH, MPAaKTHUECKUX 3aHATHH U IPOMEXYTOUHON aTTeCTAlUH UCIIOIb3YIOTCS yueOHbIe ayJUTOPHH,
OCHAIL[CHHBIE CIEIUaTN3UPOBAHHON MeOenbIo (ITapThl, CTYIbs, KJIACCHAsl JOCKA), IEPCOHATBHBIM KOMIIBIOTEPOM (C
MIPOTPaMMHBIM 00€CIICUeHUEM, C IOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-HH()OPMAIMOHHYIO CPeIy YHUBEPCUTETA),
MYIBTAMEUHHBIM 000pyI0BaHHEM.

7.2

Jns mpoBenieHus TabopaTOPHEIX paboT UCIob3yeTcs labopaTopus CTalenIaBHIbHOTO TPOM3BOACTBA (217a),
OCHAIIEHHAs CTeHJJOM JIJIsl MOACTMPOBAHUS PA3IMBKH CTAJH B U3JI0KHHUIIBI M CTEHJIOM JIJISl HCCIIEIOBAHUS TUIOTHOCTH
opoiuenus ¢popcynok 3BO.

7.3

Jst mpoBeieHust 1Tab0paTOPHBIX PabOT ¢ KOMIBIOTEPHBIMU CUMYISTOPAMH, UCTIONB3YIOIOTCS KOMITBIOTEPHBIE KIIACCHI C
YCTaHOBJIEHHBIM KOMIIBIOTEPHBIM TPEHAKEPOM 10 MOACIMPOBAHUIO HEIIPEPHIBHOM Pa3IMBKH CTAJIH.

7.4

J1s1 BBIIOJTHEHHS KYpCOBOH pabOoThL, MOATOTOBKH K JJAOOPAaTOPHBIM paboTaM UCIONIb3YeTcs ayIUTOPHS s
CaMOCTOSITEIIbHOM PabOThI, OCHAIIEHHAs yueOHON MeOelbi0, KOMIBIOTEPAMH C IIPOTPaMMHBEIM 00€CIIEYEHNEM, C JOCTYIIOM
B CETh HHTEPHET M B IEKTPOHHO-UH(POPMAIIMOHHYIO CPely YHHBEPCHUTETA.

8. METOAUYECKUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO U3YUYEHUIO JUCTIMIITIMHBI (MOY JIA,

NPAKTUKHW, HUP)

OcBoeHME AUCHUILUIMHEI MIPEANoIaraeT Kak MPOBEICHUE TPAIUIMOHHBIX ayTUTOPHBIX 3aHITUH, TaK U paboTy B 3JIEKTPOHHOM
nHpopMannoHHo-00pa3oBarenbHoi cpene HUTY «MUCuCy» (OQUOC), 4acThio KOTOPO# HEMOCPEACTBECHHO MPEHA3HAYCHHOM 1S




OCYIL[ECTBICHUS 00pa30BaTEIBFHOTO MpoLecca ABIsIeTcsa DIEKTPOHHbIH 00pa3oBaTenbHsbIil pecypc LMS Canvas.

PexoMeHIaImu 1o YCHEIHOMY OCBOSHHIO Kypca B TPaJIUIIMOHHON GopMe.

J1s1 yCIIeIHOTO YCBOCHUS TEOPETHIECKOTO MaTepraia HeOOX0IUMO PEryIspHO MOCEATh JIEKIHH, IePEINTHIBATH JIEKI[HOHHBIN
MaTtepual, 3HaUUTeNbHOe BHUMaHHUE YAEISITh CAMOCTOSTEIbHOMY U3Y4EHHUIO JUCILUILUINHBI.

[TporpamMMa JUCHUILIMHBI BKIIOYAET JICKIMOHHbIE, TPAKTUYECKUE 3aHATUS U T1a0OPaTOPHBIE 3aHSTHS, BEIIIOJIHEHHE KypCOBOM
paboTEL.

Kypcosas pabota oTiimuaeTcst 3HaUUTENbHBIMY 3aTpaTaMH BpeMEHH U TpeOyeT OT CTy[CHTa 3HaHUil JTeKIHOHHOTO MaTepHaa,
METOANYECKUX yKa3aHUH 110 BBHITOJHEHUIO KypCOBOI paOoThl M OOJIBLIOr0 BHUMaHUS. B CBsI3M ¢ 3TUM, NIPH IIIAHUPOBAHUU CBOCH
CaMOCTOSATEIHHOM PaOOTHI BaM CIIETyeT YIUTHIBATh, YTO IPOIYCK JICKIMOHHBIX 3aHATHH M HCBHUMATEIIFHOE OTHOIIEHHE K
U3Y4CHUIO METOJUYECKUX YKa3aHUH CYIIECTBEHHO OCIOXKHHUT BBIIOIIHCHHE KypCOBOH pabOTEHI.

IToaroroBka K BBIIOJIHEHUIO KypCOBO pabOTHI 3aKIIFOUAETCS B U3y4€HUH COOTBETCTBYIOLIUX METOJUUECKUX YKa3aHUH U
CTaHJAPTOB 110 0(hOPMIIEHHIO PaOOTHL. 3aJaHNe Ha BHIIIOJIHEHHE KypCOBOM PabOTHI BbIACTCS Ha 2 HEAENE CEMECTpPa, CPOK CIa4d Ha
npoBepky - 14 nenenst. KoHCyapTammu 1mo BOpocaM, CBSI3aHHBIM C BBITIOJIHEHHEM KYPCOBOH pabOTHI IIPOBOJATCS 110 COTTIACOBAHHIO
C IpernoaaBaTeseM, BeIyIIM AUCIUIIINHY, B COOTBETCTBIH C PACTIHCAHUEM.

OdopmiieHHas B COOTBETCTBHHM CO CTaHIAapTaMu KypcoBas paboTa cliaercst Ha Kadeapy MEeTalulypriueCKiX TEXHOIOTHH 1
obopynoBanws. [IpaBUIIEHO BEITOTHEHHAS pab0Ta AOIyCKAaeTCs K 3aluTe, KOTopasi IPOBOANTCS B YCTHOH (opme Ha
SK3aMEHAIIMOHHOHN ceccnu. PaboTa, He momyIeHHas K 3aIUTe, BO3BPAIAeTCsI CTyACHTY Ha T0paboTKy.

JlabopaTopHble pabOThl OTINYAIOTCS 3HAYUTEIBHBIMU dHEeprozaTparaMu. YacTs paboT MPOBOAUTCS IPH UCTIONB30BAHUU
BBICOKOTEMIIEPATYPHBIX arperaToB, CBs3aHa CO 3HAUNUTEIbHBIMH 3aTpPaTaMU BPEMEHH, KPOME TOTO, I UX MOJHOLIEHHOTO
BBITIOJTHEHHS TPeOyeTcsl yIacTHe B Hell HECKOIBKUX CTYICHTOB IO PYKOBOACTBOM IIPEIIOiaBaTelNs WK TabopaHTa. B cBs3u ¢
9THUM, [IPU JIAHUPOBAHHHU CBOEH ydeOHOM pabOTHI BaM ClIeAyeT YIUTHIBATh, YTO MPOILYCK J1aOOpaTOPHOTO 3aHATHUS CBA3aH CO
CIIO’KHOCTSIMH UX BBITIOJTHEHUSL.

[ToaroToBKa K BHIIOJIHEHHIO JJA00PAaTOPHOH pabOTHI 3aKITI0YAETCS B COCTABICHHN TEOPETHUECKOTO BBEACHHMS K 1a00OpaTOPHOIH
pabore. ITocne BeImoNHEHNS Tab0paTOpHOIT pabOTH! 0opMIiIsieTcs oTdeT. PaboTa cumTaercs MOJHOCTHIO 3a4TEHHOH MOCIIe ee
3alUTHL. 3alMTa JJaO0paTOpHBIX paboT MPOBOIUTCS Ha Ja00PATOPHBIX 3aHATHAX.

YyacTue B IPaKTHYECKUX 3aHATHSX TPEOYET OT CTYACHTOB BBICOKOH CTENEHH CaMOCTOSITEILHOCTH M CIIOCOOCTBYeET Ooiiee
TIyOOKOMY OCBOCHHIO TEOPETHUYECKUX ITOJIOKEHUH U HX MPaKTHIECKOTO UCIIOJIF30BaHMsL. Ha MpakTHIecKuX 3aHATHAX CTYNCHTHI
HOJ] PYKOBOJCTBOM IIPENOAaBaTENsI BBIMOTHSAIOT PACUETHI CTATICIUIaBIIBHBIX MIPOIIECCOB, a MOTYIEHHbIE Pe3yIbTaThl COIOCTABIISIOT
C peabHBIMH IIPOU3BOICTBEHHBIMH BETMYHMHAMH.

IToaroToBka K 9K3aMeHy ITO AMCIHIUIMHE 3aKIIF0YASTCS B M3YUCHUH TEOPETHUECKOTO MaTepHajia Mo KOHCIIEKTaM JISKIHH,
HCTOYHHMKAM OCHOBHOW M JJONIOJTHUTENBHOMN JINTEPaTypBhI.

UYrto065!I BaM OBLIO HHTEPECHEE U3YdaTh METATyprHUecKUe AUCIUILTHHEL, IPOCISKUBATh X B3aHMOCBA3b C Ballei
CIIENNATIbHOCTBI0, HEOOXO0ANMO MOCTOSIHHO PACIIMPATH CBOM KPYro30p, B 4eM OOJIBIIYI0 HOMOIb MOXKET OKa3aTh EPHOIHMYECKast
mureparypa: xkypHaibl «M3Bectus By3oB. UepHas Metamryprus», «Metamtypr» U «CTaiby.

PexoMeHIa1uy 1o 0CBOCHHIO TUCHMILIMHBI B AUCTAHIIMOHHOM (POpME ITOCPEICTBOM IEKTPOHHOI HHPOPMaLMOHHO-
obpasosarensHOl cpenst HUTY «MUCuCy» (3UOC), 9acTbio KOTOPOH HEMOCPEACTBEHHO TPEIHA3HAYCHHOM JITS OCYIISCTBICHHUS
00pa3zoBaTeIFHOTO TIpoIiecca ABIETCS DIEKTPOHHBIN 00pa3oBaTensHbIi pecype LMS Canvas.

LMS Canvas ucnons3yercs IpeUMYIECTBEHHO Ul aCHHXPOHHOTO B3aUMOAEHCTBHA MeX Ty ydaCTHUKaMU 00pa30BaTeNbHOTO
npolecca MoCpPeACTBOM ceTH «IHTepHET».

Uto0b1 3¢ (eKTHBHO HCIIOTH30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICIITHO OCBOUTH JTUCIUILINHY, HY)KHO:

1) 3aperucTpupoBaThCs Ha Kypc, IS 4ero cledyeT IepeiTH 10 CChUIKE, BBIIaBaeMOM COTPYIHUKAMH JIeKaHATA HIIH
nperoaasaresieM. JIOTHH U napostb Uit perucTpaiy 1 paboTe ¢ KypcoM COBIaJaeT ¢ JIOTHHOM U ITapoJIeM OT JIMYHOTO KabuHera
HUTY MUCuC,;

2)B pyOpuke «B Hauano» 03HAKOMHTECS C COJEPKaHUEM Kypca, BOIPOCAMH JUISI CAMOCTOSTETTbHON IIOATOTOBKH, YCIOBHAMHI
JIOTIyCKa K aTTecTanuu, GopMOil MPOMEXYTOUYHON aTTecTaluu (3a4eT/3K3aMeH), KpUTEpUSAMHU OLEHUBAHUS U JP.;

3)B pyopuke «Moymn», 3aX0/1s B COOTBETCTBYIOLIME Pa3eibl H3ydaTh yaeOHbIE MaTepHaIbl, pa3MeleHHbIC IIperioiaBareneM. B
T.4. TIOJIF30BAThCS JIUTEPATypOH, pEKOMEHAOBAHHOHN IIPENOaBaTeIeM, EPEXoas IO CCHUIKAM;

4)B pydpuke «bubnmoreka» BO3MOKHO MOAOUPATH AT BBIMTOTHEHHS IMCBMEHHBIX Pab0T (KOHTPOJIBbHEIE, JOMAITHHUE PaOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmeiieHuyto B 9bC HUTY «MUCuC;

5)B pyOpuKe «3amaHusD HY)KHO 03HAKOMHTBCS C COJIepKaHMeM 3aJaHus K MICEMEHHOH paboTe, CpOKaMH ClIauH, KPUTEPHIMHU
OILIEHKH. B ycTaHOBIEHHBIE CPOKH BBHIITOIHHUTH PAOOTY(BI), HOATPY3HUTH 3[€Ch XKe ISt MpoBepkH. Ecii paboTa COmepKUT pUCYHKH,
(hopMyIIBL, TO C LENBI0 COXpaHEeHUs! POpPMaTUPOBAHUSA €€ HY>KHO oArpyxatsb B pdf ¢popmare.

PaGora, moarpyxaemas Juisi IPOBEPKH, JOJIDKHA:

- coZieprKaTh BCE CTPYKTYPHBIE SJIEMEHTHI: THTYIBHBIN JINCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKJIIOUYCHHUE, CITICOK HCTOYHHUKOB,
HPUIIOXKEHUS (IIPH HEOOXOAUMOCTN);

- ObITH OpOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

IIperoaBatens B TEYEHHE YCTAHOBICHHOTO CpoKa (He OoJiee iecsATH JHEH) mpoBepsieT padoTy U pa3MeIaeT B KOMMEHTapHUIX K
3aJJaHUIO PeLleH3NI0. B Hell OH yka3bIBaeT Kak MOJIOKUTEIBHBIE CTOPOHBI Pa0OTHI, Tak 3aMedanus. [Ipu Hanu4nu B peneH3nn
3aMeYaHuil U peKOMEHAALUH, HY)KHO BHECTH MONPABKU B pabOTy, HOATPY3UTh €€ 3aHOBO U1 HOBTOPHOU npoBepku. [Tpu aTom
Ba)KHO CJICIUTH 33 CPOKAMH, B TCUCHUE KOTOPBIX JIOJDKHO OBITH BBITIOJIHEHO 3aJaHue. [1py HapyleHn CpOKOB, YKa3aHHBIX
TperioiaBaTeNieM BO3MOKHOCTb TIOATPY3UTH Pa0OTY OCTaeTCs, HO CHCTEMa BEIBOIUT COOOIICHNE O HapyIIeHHH CPpOKOB. [1o
OKOHYaHHWHU CEMECTpa MOATPY3UTh PabOTy HEe MOTYyIUTCS;

6)B pyopuke «TecTb» IPOMTH TECTOBBIE 3a1aHKs, OCBOMB COOTBETCTBYIOLIMI MaTepHall, pa3MeIICHHbIH B pyoprke «Momyiiy;
7)B pyopuke «OIEeHKN» OTCICKHUBATH CBOIO YCIIEBAEMOCT;

8)B pyopuke «OOBABICHHUSI» YNTATh OOBSABICHHUS, Pa3MeIIacMbIe IIPEMoAaBaTeNeM, 1aBaTh OOPaTHYIO CBS3b;

9)B pyopuke «O0CcyxaeHus» co3aaBaTh 0OCY)KICHHUS U yIaCTBOBATh B HUX (00CYKIal0TCs 00II1e MOMEHTHI, BHI3bIBAIOIIUE




BOIIPOCHI y OOJBIIMHCTBA IPyMITsl). JJaHHAs pyOpHKa TakXKe MOXKET ObITh MCIIOJIB30BAaHA IS B3aUMHOM ITPOBEPKH;

10)posiBNATH peryisipHyr0 aKTHBHOCTh Ha Kypce.

ITpenMymiecTBEHHO [Tl CHHXPOHHOTO B3aHMOJICHCTBHS MEXK/Ty YIACTHUKaMH 00pa30BaTEIbHOTO ITPOIIecca IIOCPEICTBOM CeTH
«MHTepHeT» HCHONB3yeTcs ciucTeMa BuneokoH(pepeHncns3u Microsoft Teams (MS Teams) wim Zoom. BapuaHT ucnons3yemoit
cuctembl BKC ykaspiBaer npenojaBarens. YToObI MOTHOIIEHHO UCIIONIB30BATh €M0 BO3MOKHOCTU HY)KHO YCTAHOBUTH IIPUIIOKEHUE
BKC Ha nepconanbHbIit kKoMIbloTep 1/ Tenedon. CtapocTaM HyXKHO co3ath rpymniry B MS Teams wiu momyduTsb
HIeHTU(HUKAIINOHHEIA HoMep KoH(pepernun B Zoom. Crucrema BKC mo3Boiser:

- CJTyIIaTh JICKIHN;

- paboTaTh Ha MPAKTUYECKHUX 3aHATUAX;

- OBITH Ha CBSI3M C TIPEIIoIaBaTeieM, 3a1aBasi €My BOIPOCH! HJIM OTBeYasi Ha €ro BOIIPOCHI B 00IIEM JaTe.

[Ipu npoBeneHnY 3aHATHII B AUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCErAa paboTaTh ¢ BKIIIOYEHHOH KaMepoil.
HckiroueHne — eciti mpenoaaBaTenb MOMPOCUT OTKIIOYUTh KaMepbl U MUKPO(OHBI B CBA3U ¢ OonblIMMU moMexamu. Ha aBatapkax
JIOJDKHBI OBITH HCKIIFOUMTETBHO JIET0BbIE (OTO.




