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1. HEJIX OCBOEHUSA

1.1 | [1oAroTOBUTH BBITYCKHUKOB K ITPOM3BOJCTBEHHO-TEXHOJIOTUYECKON NeSTeIbHOCTH, CBI3aHHOM ¢ AKCIUTyaTanuen
arperaToB IO Pa3iMBKE CTAJIH.

1.2 | I3yunts TeopeTUIecKUe OCHOBBI KPUCTAIUIM3AINU CTATH U (JOPMHUPOBAHUS CIUTKA B H3I0KHUIIE U IIPU HEIPEPHIBHOI
pasnuBKe, 0OecreyrBarolye MoTydeHle KaueCTBEHHBIX 3aT0TOBOK ¢ MUHUMAIIbHBIMU SHEPro3aTpaTaMu U BO3JEHCTBUIMHU
Ha OKPY’KaroIIyI0 Cpey.

1.3 | OcBOUTBH PU3HKO-XUMHYECKHE, TCPMOIUHAMHYECCKUE, TEIUIOBEIC, YCAaI0YHBIC, TNKBAIIMOHHBIC, MEXaHUUECKHE H JIP.
TIPOLIECCHI, OIPeIeIIIoNTIe GOPMIPOBAHNE CTATIBHOTO CIINTA M HENIPEPHIBHOJINTON 3aTOTOBKH.

1.4 | I3y4nTs OCHOBHBIC BHBI 000PYIOBAHUS IS PA3IIMBKH CTAIH.

1.5 | Hay4unTh BEIOMpaTh OCHOBHBIE BUABI PA3IHMBOYHOTO 000OPYIOBaHUS (TUIIBI CTab- H IPOMKOBIICH, BUIBI U3IIOKHHUI] 1
MHUJI3).

1.6 C(I)OpMI/IpOBaTL CIIOCOOHOCTH BHUJICHHA HpO6J’I€M W TSHACHITUI Ppa3BUTHA COBPEMCHHOIO CTAJICINIAaBUJIBHOTO MMPOMU3BOACTBA
" OpeaACICHUA OCHOBHBIX TEXHUYECKUX ToKa3aTeiei pa6OTBI METAJUTYPTUUICCKUX arperaTtoB, UCMIIOJIb3YEMBIX JIJISA
Pas3IMBKU CTAJIU.

2. MECTO B CTPYKTYPE OBPA30OBATEJBbHOM ITPOI'PAMMBI

Bnok OIT: b1.B.JIB.06

. e€00BaHUA K IPeIBAPUTEILHO MOATOTOBK YAIOIIErocs:
2.1 TpebdoBa a 0l MOATOTOBKE 00y4aro oc

2.1.1 | MopgenupoBaHUE METAJLTYPTHICSCKUX MPOIIECCOB B 00pabOTKa HIKCIIEPUMECHTATIBHBIX JaAHHBIX

2.1.2 | Mertannyprudeckue TeXHOJIOTHH

2.1.3  |KypcoBas HayyHO-HccIeqoBaTeNnbcKas padoTa (yacts 1)

2.1.4 | KypcoBas HayyHO-HCCIe0BaTeNbCKas paboTa (dacth 2)

2.1.5 | be30omacHOCTh KHU3HEAEATEILHOCTH

2.1.6 | Teopwus u TEXHOIOTHUS HOATOTOBKH IIUXTOBBIX MATEPHAIOB K METALTYPTHIECKOMY HepeaeITy

2.1.7 | Okcrpakuus 4€pHBIX METAJUIOB U3 IPUPOJHOIO ChIPbS

2.1.8 | Teopus u TEXHOJIOTUS JOMEHHOIO IPOU3BOACTBA

2.1.9 | Mertamnyprus 4yryHa

2.1.10 | Teopus u TeXHOJIOTUS IPOU3BOACTBA CTAIU

2.1.11 | OcHOBBI CTaNETIABUIIBHOTO ITPOU3BO/ICTBA

2.1.12 | DnekTpoMeTaLTyprus CTand U (heppocIuiaBoB

2.1.13 | CoBpeMeHHbIE METO/IbI ITOJIYYEHHUST BHICOKOKaYECTBEHHBIX CTaJICH U CIJIAaBOB

2.1.14 | Teopus 1 TEXHOJOTHS KOBIIEBOW 00OPaOOTKH CTaTH

2.1.15 | BHene4Has 06paboTKa cTamu

2.2 Jucuuniannbl (MOAYJIH) U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHUE JAHHOM JMCHUIJIUHBI (MOAYJIs1) HEOOXOUMO KAK
npeanecTByIoliee:

3. PE3YJIBTATBI OBYYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIlUSAMH

ITIK-1: Cnoco0eH ocyliecTBJIATh TEXHOJIOIHYECKUE IPOLECChI 110 MOJIYYeHHIO YePHBIX METAJNIOB, OLICHUBATh PUCKH H
onpeaeJsiTh Mephbl 10 00ecne4eHnI0 UX 0e30MACHOCTH

3HaThb:

IIK-1-31 YcrpoifcTBO, MpUHINT JSHCTBUS K IPAaBHIIA 3KCILTyaTAI[IH TEXHOJIOTHYECKOTO 000PYXOBAHUS IS PA3IIMBKH CTAIIN

IK-2: Cnocoden pa3paﬁaTMBaTb TEXHOJOTHYECKHUE MPOLECCHI MOJMYUYECHUS YEPHBIX METAJLJIOB, OCYIIECTBJIATHL KOHTPOJIb UX
BBINOJIHCHUA U paSpaﬁaTLIBaTb PEKOMEHIANUMN 110 TPEAYNPEKACHUIO H YCTPAHCHU IO lleq)eKTHOCTl/I NPOAYKIHHA

3HaTh:

[1K-2-31 BrusiHHe TEXHOIOTHUECKUX MapaMeTPOB Pa3IMBKU U KOHCTPYKTUBHBIX OCOOEHHOCTEH pa3IUBOYHOIO 000OPYHAOBAHHS Ha
TEXHUKO-9KOHOMUYECKUE TIOKa3aTeN N MPOU3BOCTBA CIIUTKOB U HEIIPEPHIBHOIMUTHIX 3aTOTOBOK

MK-5: Cnoco6eH onpenesiTh TEXHUKO-IKOHOMHYECKHE MIOKA3aTeJIN NMPOIECCOB MOJTYyYeHHs YePHBIX METAJIOB, IPOBOIUTH
anaan3 3¢ eKTHBHOCTH TEXHOJIOTHYECKUX MPOLECCOB MPOU3BOACTBA YePHBIX METAJIOB M Pa3padaThIBaTh NMPeAI0KEeHHS
MO MX COBEPLIEHCTBOBAHUIO

3HaThb:

ITK-5-31 TexHoJMIOTHYECKHE OCHOBHI Pa3JIMBKH CTAJIH U MPUMEHAEMOE 000pyI0BaHHE

ITK-6: Cnoco0eH 000CHOBAHHO BLIOUPATh M MCII0Jb30BATH HOBbIe IM(POBbIE TEXHOJIOTUH VISl IOBBILICHHS
3¢ (peKTHBHOCTH NMPOLECCOB MOTYYeHHUS YePHBIX MeTAJLJIOB




3HaTh:

[IK-6-31 Bo3zmoxxHOCTH IIU(POBBIX TEXHOJIOTHI U CIIOCOOB! X MIPUMEHEHHUS JUIA aHaNN3a 3((GEeKTUBHOCTH IIPOLIECCOB
HPOU3BOJICTBA CIIUTKOB M HENPEPHIBHOINTHIX 3aTOTOBOK

IK-1: Cnoco6eH oCcyIecTBIATh TEXHOJIOTHYECKHUE MPOIECCHI M0 MOJIYYeHHI0 YePHBIX METAJLJIOB, OIIEHNBATH PUCKH H
onpeaessiTh Mepbl M0 00ecTieYeHHI0 X 0e30MacCHOCTH

YMmerhb:

TIK-1-Y1 OcyiecTBasTh TEXHOJIOTHYECKHH MPOLECC Pa3IMBKH CTaJH ¢ Y4eTOM 0COOEHHOCTEH 000pyI0oBaHUs U TpeOOBAHUI K
KauecTBY NPOAYKIIUH

IIK-2: Cnoco6en pa3padaTbIBaTh TEXHOJIOTHYECKHE TPOLECCHI MOTYyYeHUs YePHBIX MeTAJLJI0B, OCYIIeCTBIAThE KOHTPOJIb UX
BBINOJHEHHS M pa3padaThIBaTh PEKOMEHAALMHM 110 NPeAYIPeKICHUI0 H YCTPAHEHUIO 1e()eKTHOCTH IPOAYKIMH

YMmeTh:

[IK-2-V1 AHaJ'II/ISI/I]I)OBaTL 1 COBCPIICHCTBOBATh TEXHOJOTHICCKUE MPOLECCHI ITPOU3BOACTBA HEMIPEPHIBHOJIUTHIX 3arOTOBOK C
HCIIOJIB30BAHUEM COBPEMECHHOI'O Pa3IMBOYHOTO O60pyI[OBaHI/I$I

IIK-5: CniocoGeH onpeneasiTh TEXHUKO-I)KOHOMUYECKHUE NM0KA3aTe/ M MPOIECCOB MOJYYeHHs YePHBIX METAJIJIOB, IPOBOIUTH
aHaJu3 3G PEeKTHBHOCTH TEXHOJIOTHYECKUX NIPOLECCOB IPOU3BOACTBA YePHBIX METAJLIOB H Pa3padaThiBaTh NPelJI0KeHH
MO0 MX COBEPILIEHCTBOBAHUIO

YMmerh:

TIK-5-Y1 Ananu3upoBaTb TEXHOJIOTHIO PA3IMBKH CTalU

IK-6: Cnnoco6eH 000CHOBAHHO Bl)lﬁl/lpaTb U UCII0Jb30BATH HOBBIC Hl/l(l)pOBbIe TEXHOJIOI'MH 1JIsl NOBBIINICHUSA
3(l)(l)eKTl/IBHOCTPI nmpoueccoB NMOJy4Y€HUA Y€PHBIX METAITIOB

YMmerhb:

[IK-6-Y1 Aranu3npoBaTh TEXHOIOTHUECKHE POIECCH! IPOM3BOACTBA HEMPEPHIBHOIUTHIX 3aTOTOBOK CTATUCTUUECKUMH METOJaMU

IK-1: Cnoco6eH ocyImecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJIYYeHHI0 YePHBIX METAJIJIOB, OIIEHNBATh PUCKH H
onpeaessiTh Mepbl M0 00ecTe4eHHI0 UX 0e30MaCHOCTH

Baanern:

[IK-1-B1 Mertogamu pacuera ONTUMAIbHBIX TEXHOJIOTUYECKHIX MTAPAMETPOB PA3JIMBKU CTAaIH C YYSTOM OCOOCHHOCTEH
00opynoBaHMs M TpeOOBaHHN K KAYECTBY ITPOTYKIIUH

IIK-2: Cnioco6en pa3padarbIBaTh TEXHOJOTHYECKHE MPOIECCHI MOJYUYEeHUsI YEPHBIX METAJIOB, OCYIIECTBIISATH KOHTPOJIb UX
BBIIIOJIHEHHS M pa3padaThIBaTh PEKOMEHAALMH 110 NPeYNPekICHUI0O H YCTPAHEeHUIO 1e()eKTHOCTH NPOAYKIHH

Baanern:

ITK-2-B1 Meroaukoii onpenesieHnsl ONTUMAIBHBIX KOHCTPYKTHBHBIX ITAPAMETPOB Pa3IMBOYHOTO 000PYJOBAHMS LIS TIPOU3BOJICTBA
HETIPEPHIBHOJIUTHIX 3aTOTOBOK

IIK-5: CnocoGeH onpeneasiTb TEXHUKO-I)KOHOMUYECKHUE NM0KA3aTe/ M MPOLECCOB MOJYYeHHs YePHBIX METAJJIOB, IPOBOIUTH
aHaau3 3G PeKTUBHOCTH TEXHOJIOTHYECKUX NMPOLECCOB MPOU3BOACTBA YePHBIX METAJIOB H Pa3padaTbiBaTh NMpPe/IJi0KeHHs
M0 UX COBEPIIEHCTBOBAHHIO

Baanern:

IIK-5-B1 Metonamu peryiupoBaHus IpoLiecca Pa3IuBKU CTalIH

ITK-6: Cnoco6eH 000CHOBAaHHO BHIGHPATDH U UCHOJIb30BATH HOBbIE IM()POBHIE TEXHOJIOTHH JIUISI HOBBIIIEHUS
3¢ peKTHBHOCTH MPOIECCOB MOTYYEHHS YePHBIX METAJIOB

Baagertn:

IIK-6-B1 HaBpikamMu npuMeHeHHs HU(PPOBBIE TEXHOIOTHUH ISl MOBBIIEHUS () (EKTUBHOCTH MPOLIECCOB
HPOU3BO/ICTBAHETIPEPHIBHOJIUTHIX 3aIOTOBOK

4. CTPYKTYPA U COJAEP)KXAHUE

Kox HanmenoBanue pasgesoBn | Cemectp | YUacos | @opmupyemsble | Jutepatypa | Ilpumeuyanue KM Boinosan
3aHATHUSA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIuii pecypchl padoThI

Paszgen 1. Tema 1
OCHOBHBIE IOJIOKEHHUS
TeOPUM KPUCTAJLIM3AIUU

1.1 OCHOBHBIE TIOJIOKEHUS 8 6 [IK-6-31 [1K-6- JI1.1 KM1
TEOpHH V1 [IK-6-B1 JI1.2J12.1
KpucTau3anuy /JIex/ ITK-5-31 TIK-5- JI2.2J13.1

V1 IIK-5-Bl JI3.2J13.3
ITK-2-31 IK-2- 213233
V1IIK-2-B1
IK-1-31 IIK-1-
V1IIK-1-Bl




1.2 HccnenoBanue TUHAMUKH 6 T1K-6-31 TIK-6- JI1.1 P2
3aTBEP/ICBAHUS CTAIBHOTO V1 IIK-6-B1 JI1.2J12.1
cnutka /J1a6/ ITK-5-31 TIK-5- J12.2J13.1
V1 [IK-5-B1 JI3.2J13.3
IIK-2-31 TIK-2-
VY1 IIK-2-B1
TIK-1-31 TIK-1-
V1 IK-1-Bl
1.3 PacueTsl nuHamMuky u 3 TIK-6-31 ITK-6- J.1 KM1
CKOPOCTH 3aTBepJICBaHUS V1 IIK-6-B1 JI1.2J12.1
3arotoBku /T1p/ [K-5-31 IIK-5- JI2.2J13.1
V1 [IK-5-B1 JI3.2J13.3
ITK-2-31 I1K-2- 313233
V1 IK-2-B1
TK-1-31 TIK-1-
V1IIK-1-B1
1.4 [IpomesxyTounoe 0,5 | IIK-6-31 IIK-6- J.1 KM1
TecTupoBaHue o Teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
TIK-5-31 TIK-5- J12.2713.1
V1 [IK-5-B1 J13.2 J13.3
ITK-2-31 I1K-2- 313233
V1 IK-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
1.5 CamocTosATeNnbHOE U3yUeHHE 1 [TK-6-31 ITK-6- J.1 KM1,K
JIEKITUOHHO-ITPAKTHYECKOTO V1IIK-6-B1 JI1.2J12.1 M8
MaTepuaia U NOAr0TOBKa K [K-5-31 TIK-5- J12.2J13.1
Texkyuiei arrecranuu /Cp/ V1 IIK-5-B1 JI3.2J13.3
ITK-2-31 I1K-2- 313233
V1 IIK-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
Pazgen 2. Tema 2 Cniocoob1
Pa3MBKH H UX
CpaBHHUTEbHAsI
XapaKTePUCTHKA
2.1 CriocoObl pa3IuBKU U UX 6 [TK-6-31 ITK-6- J.1 KM2 P1
CpaBHUTEIbHAS V1IIK-6-B1 JI1.2J12.1
xapakTepuctuka /Jlex/ TIK-5-31 TIK-5- JI2.2J13.1
V1IIK-5-B1 J13.2J13.3
ITK-2-31 I1K-2- 313233
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
2.2 UzydeHne ycamouHbIx 6 [TK-6-31 I1K-6- J.1 P3
MIPOLIECCOB MPH V1 IIK-6-B1 JI1.2J12.1
KpUCTAJI3AL[UH CTAJIM B T1K-5-31 TIK-5- JI2.2J13.1
n3noxuumax /Jlad/ V1 IIK-5-B1 JI3.2J13.3
I1K-2-31 IIK-2-
V1 [K-2-Bl
IIK-1-31 TIK-1-
V1 IIK-1-B1
2.3 [IpomexyrouHoe 0,5 [TK-6-31 ITK-6- JI1.1 KM2 P1
TecTupoBaHue 1o Teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
TIK-5-31 TIK-5- J12.2J13.1
V1 IIK-5-B1 J13.2J13.3
[TK-2-31 IK-2- 212233
V1 [K-2-Bl
[K-1-31 TIK-1-

V1IIK-1-Bl




24 BeinonHeHue KypcoBoi 10 [ IIK-6-31 IIK-6- J1.1 KM2 Pl
pabotsl Ha Temy "Pacuer V1 IIK-6-B1 JI1.2J12.1
[IapaMeTPOB HENPEPHIBHOM I1K-5-31 IIK-5- JI2.2J13.1
pa3NUBKU CTaIu" 1O V1 IIK-5-Bl JI3.2J13.3
WHMBUAYATEHBIM T1K-2-31 TIK-2- 215223
BapuanTam /Cp/ V1 IIK-2-B1
TIK-1-31 TIK-1-
V1 IK-1-Bl
2.5 CaMocToATEeNbHOE U3YUEeHUE 1 TIK-6-31 TIK-6- J1.1 KM2,K
JIEKIIMOHHO-TIPAKTUYECKOTO V1 IIK-6-B1 JI1.2J12.1 M8
MaTepuaia u MOAr0TOBKa K I1K-5-31 IIK-5- JI2.2J13.1
Tekymiei arrecranuu /Cp/ V1 IIK-5-B1 JI3.2J13.3
[1K-2-31 IIK-2-
V1 IK-2-B1
TK-1-31 TIK-1-
V1 IK-1-Bl
Paszgen 3. Tema 3
3aKoHOMEpPHOCTH
3aTBepaeBanus HJI3,
CTPYKTYpPHAasi U XMM.
HEOJHOPOAHOCTh
3.1 3aKOHOMEPHOCTH 6 [TK-6-31 I1K-6- J.1 KM3 P1
3atBepueBanust HII3, V1 [IK-6-B1 JI1.2J12.1
CTPYKTypHAsl U XUM. [K-5-31 TIK-5- J12.2J13.1
HEOHOPOAHOCTE /JIex/ V1 IIK-5-B1 JI3.2J13.3
I1K-2-31 IIK-2- 313233
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
32 MonenupoBanue 3 [TK-6-31 ITK-6- J.1 P4
HEIpPEephIBHON Pa3JINBKU V1 IIK-6-B1 JI1.2J12.1
ctanu /J1a6/ TIK-5-31 TIK-5- J12.2J13.1
V1 IIK-5-B1 JI3.2J13.3
[TK-2-31 IK-2-
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1 TIIK-1-Bl
33 Pacuetst 4 [TK-6-31 I1K-6- J.1 KMm3 P1
MPOJOJLKUTEIIBHOCTH V1 IIK-6-B1 JI1.2J12.1
3aTBEpCBaHUS T1K-5-31 TIK-5- J12.2J13.1
HEMPEPBIBHOINTOMN 3aTrOTOBKU VY1 IIK-5-B1 JI3.2J13.3
1 TTyOWHBI TYHKH )KHUAKOTO TIK-2-31 TIK-2- 012233
metanna /TIp/ V1I1IK-2-B1
IIK-1-31 IIK-1-
V1 IIK-1-B1
34 ITpomexxyTounoe 0,5 | IIK-6-31 ITK-6- J1.1 KM3 P1
TecTupoBaHue 1o Teme /I1p/ V1 [IK-6-B1 JI1.2J12.1
[1K-5-31 IIK-5- JI2.2J13.1
V1 IIK-5-B1 JI3.2J13.3
TIK-2-31 TIK-2- 313233
V1 [IK-2-Bl
IK-1-31 IIK-1-
V1 IK-1-Bl
3.5 CamocTosATenbHOE U3yUeHUE 2 TIK-6-31 ITK-6- JI1.1 KM3,K P1
JIEKIIMOHHO-TIPAKTHYECKOTO V1 IIK-6-B1 JI1.2J12.1 M8
Martepuasa 1 MoJAroToBKa K ITK-5-31 IIK-5- JI2.2J13.1
Tekymien arrectanum /Cp/ V1 IIK-5-B1 JI3.2J13.3
TIK-2-31 TIK-2- 213233
V1 IIK-2-Bl
ITK-1-31 IIK-1-
V1 IK-1-Bl

Pa3znen 4. Tema 4
Kuaaccnduxanus n
KOHCTPYKIUS BepXHeil
yactu MHJI3




4.1 Knaccuduxanus n 6 T1K-6-31 TIK-6- JI1.1 KM4 P1
KOHCTPYKIUSI BEPXHEH 4acTi V1 IIK-6-B1 JI1.2J12.1
MHUJI3 (pa3nuBOYHBIN CTEHT I1K-5-31 IIK-5- JI2.2J13.1
U IIPOMEXKYTOUHBIN V1 IIK-5-Bl JI3.2J13.3
ko) /JIex/ IIK-2-31 TIK-2- 313233
VY1 IIK-2-B1
TIK-1-31 TIK-1-
V1 IK-1-Bl
4.2 Pacuets! nuamerpoB 1,5 T1K-6-31 TIK-6- JI1.1 KM4 P1
Pa3TMBOYHBIX CTAKAHOB IS V1 I1K-6-B1 JI1.2J12.1
HENpPEPLIBHOMN pa3iuBKU I1K-5-31 IIK-5- JI2.2J13.1
ctanu /IIp/ V1 [IK-5-B1 JI3.2J13.3
ITK-2-31 I1K-2- 313233
V1 IK-2-B1
TK-1-31 TIK-1-
V1IIK-1-B1
43 [IpomesxyTounoe 0,5 | IIK-6-31 IIK-6- J.1 KMm4 P1
TecTupoBaHue o Teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
TIK-5-31 TIK-5- J12.2J13.1
V1 [IK-5-B1 J13.2 J13.3
ITK-2-31 I1K-2- 313233
V1 IK-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
4.4 CamocTosATeNnbHOE U3yUeHHE 2 [TK-6-31 ITK-6- J.1 KM4,K P1
JIEKITUOHHO-ITPAKTHYECKOTO V1 IIK-6-Bl JI1.2J12.1 M8
MaTepuaia U NOAr0TOBKa K [K-5-31 TIK-5- J12.2J13.1
Texkyuiei arrecranuu /Cp/ V1 IIK-5-B1 JI3.2J13.3
ITK-2-31 I1K-2- 313233
V1 IIK-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
Pazgen S. Tema 5 OcHoBHOe
odopynosanne MHJI3
5.1 OcHOBHOE 000pYIOBaHHE 6 TIK-6-31 IIK-6- J1.1 KMS5 P1
MHIJI3 (xpuctannuzaTop, V1I1IK-6-B1 JM1.2J12.1
MEXaHU3M KadyaHus, 30Ha I1K-5-31 IIK-5- JI2.2J13.1
BTOMYHOTO OXJIAXICHUS, V1 IIK-5-B1 JI3.2 JI3.3
3aTpaBKa, yCTPOUCTBO [K-2-31 TIK-2- 313233
MIPAaBKH U MOPE3KH V1 I[IK-2-Bl
3arotoBKH) /JIex/ ITK-1-31 IIK-1-
V1 IK-1-Bl
5.2 Pacuet ckopoctu 2 TIK-6-31 IIK-6- J1.1 KMS5 P1
BBITSITHBAHUSI U V1 IIK-6-B1 JI1.2J12.1
METaJTyPTUYECKOHN JTUHBI [TK-5-31 IIK-5- JI2.2J13.1
MHUJI3 /Tp/ V1IIK-5-B1 JI3.2J13.3
TIK-2-31 TIK-2- 213233
V1IIK-2-B1
IK-1-31 IIK-1-
V1 IK-1-Bl
53 ITpomesxyTounoe 0,5 | IIK-6-31 IIK-6- J1.1 KM5 P1
TecTupoBaHue 1o Teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
ITK-5-31 IIK-5- J12.2J13.1
V1 [IK-5-B1 JI3.2J13.3
IIK-2-31 TIK-2- 213233
V1 IIK-2-B1
MK-1-31 IK-1-
V1 IK-1-Bl
54 CamocTosTebHOE U3y4eHHE 2 [IK-6-31 TIK-6- J1.1 KMS5,K P1
JIEKIIMOHHO-TIPAKTUYECKOTO VY1 IIK-6-B1 JI1.2J12.1 M8
MaTepuaia u MOAr0TOBKa K I1K-5-31 IIK-5- JI2.2J13.1
Texymeit arrecranun /Cp/ V1 IIK-5-Bl JI3.2J13.3
[IK-2-31 TIK-2- 313233
V1 IIK-2-B1
TIK-1-31 TIK-1-

V1IIK-1-B1




Pa3gen 6. Tema 6
CpaBHuTeJBHAS
xapakrepuctuka MHJI3 u
TeXHOJIOTHSI HeNpPepPbIBHOT
pa3uBKH

6.1 CpaBHUTENBHAS 3 TIK-6-31 ITK-6- J.1 KM6 P1
xapakrepuctuka MHJI3 u VY1 IIK-6-B1 JI1.2J12.1
TEXHOJIOTUS HEIIPEPBIBHOM TIK-5-31 IIK-5- J12.2J13.1
pasnuBku /Jlex/ V1 IIK-5-B1 JI3.2J13.3
I1K-2-31 IIK-2- 2102233
V1 IIK-2-Bl
TIK-1-31 TIK-1-
V1 IIK-1-Bl
6.2 Pacuer nqnurtensHOCTH 2 [1K-6-31 IIK-6- J1.1 KM6 P1
pAa3JIMBKH U KOJUYECTBA V1 T1IK-6-B1 JI1.2J12.1
pyunes /TIp/ TIK-5-31 TIK-5- J12.2713.1
V1 [IK-5-B1 JI3.2J13.3
I1K-2-31 IIK-2- 2102233
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1 IIK-1-Bl
6.3 [IpomexyTrouHoe 0,5 | [IK-6-31 IIK-6- J.1 KM6 P1
TecTupoBaHue 1o Teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
TIK-5-31 TIK-5- J12.2713.1
V1 IIK-5-B1 JI3.2J13.3
I1K-2-31 IIK-2- 313233
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1IIK-1-B1
6.4 CamocTosATenbHOE U3yueHHE 2 [TK-6-31 ITK-6- J.1 KM6,K P1
JIEKITMOHHO-ITPAKTHYECKOTO V1 IIK-6-B1 JI1.2J12.1 M8
MaTepHaia U IOATOTOBKA K T1K-5-31 IIK-5- J12.2J13.1
Tekymier arrectanuu /Cp/ V1 IIK-5-B1 JI3.2J13.3
[TK-2-31 IK-2- 313233
V1 [K-2-Bl
TIK-1-31 TIK-1-
V1 TIIK-1-Bl
Pazgen 7. Tema 7 KauecTBO
HJI3 u nanpaBienus
COBEpPLIEHCTBOBAHUS
HeNnpepbIBHOW pa3jIMBKHU
7.1 KaugectBo HJI3 n 3 [TK-6-31 ITK-6- JI1.1 KM7 P1
HaIlpaBJICHUS V1 IIK-6-B1 JI1.2J12.1
COBEpPILIEHCTBOBAHHUS TIK-5-31 IIK-5- JI2.2J13.1
HEIpephIBHON pa3JInBKH. V1 IIK-5-B1 JI3.2J13.3
Jlutelino-npokaTHbIE [TK-2-31 ITK-2- 2192 33
KoMIuieKchl /JIex/ V1 [K-2-Bl
IIK-1-31 IIK-1-
V1TIIK-1-B1
7.2 Nzyuenue nedexron 3 [TK-6-31 I1K-6- J.1 P5
HEIPEepPhIBHOIUTON V1 [IK-6-B1 JI1.2J12.1
3arotoBkH /J1ab/ [IK-5-31 TIK-5- J12.2J13.1
VY1 IIK-5-B1 J13.2J13.3
TIK-2-31 TIK-2-
V1 [IK-2-Bl
I1K-1-31 IIK-1-
V1 IK-1-Bl
7.3 Ormpenenenue Mecta 2 TIK-6-31 IIK-6- J.1 KM7 P1
00pa3oBaHHs BHYTPEHHHUX V1I1IK-6-B1 JI1.2J12.1
Je(eKTOB HEMTPEPHIBHOIUTOM [TK-5-31 IIK-5- J2.2J13.1
3arotoBkH /IIp/ V1 IIK-5-Bl JI3.2J13.3
TIK-2-31 TIK-2- 313233
V1 I[IK-2-Bl
IK-1-31 IIK-1-

V1IIK-1-Bl




7.4 IIpomesxyrounoe 8 0,5 | IIK-6-31 ITK-6- J1.1 KM7 Pl
TecTupoBanue 1o teme /I1p/ V1 IIK-6-B1 JI1.2J12.1
ITK-5-31 TIK-5- JI2.2J13.1
V1 [IK-5-B1 J13.2J13.3
TIK-2-31 TIK-2- 212233
V1 IIK-2-B1
TIK-1-31 TIK-1-
V1 IK-1-Bl
7.5 CaMocToATEeNbHOE U3YUEeHUE 8 1 TIK-6-31 TIK-6- J1.1 KM7,K P1
JIEKIIMOHHO-TIPAKTUYECKOTO V1 IIK-6-B1 JI1.2J12.1 M8
MaTepuaia u MOAr0TOBKa K I1K-5-31 IIK-5- JI2.2J13.1
Tekymiei arrecranuu /Cp/ V1 IIK-5-B1 JI3.2J13.3
[1K-2-31 IIK-2- 212233
V1 IK-2-B1
TK-1-31 TIK-1-
V1 IK-1-Bl
Paspgen 8. IloaroroBka k
KOHTPOJIbHBIM
MepONpUsITHSM U
BBINOJIHSIEMBIM padoTam
8.1 O06bem yacoB 8 24 | [IK-6-31 IIK-6- J1.1 KMIL,K
CaMOCTOSTEIbHOM paboThI Ha VY1 IIK-6-B1 JI1.2J12.1 M2,KM
noarotoBky k KM /Cp/ TIK-5-31 TIK-5- JI2.2J13.1 3,KM4,
V1 [IK-5-B1 JI3.2J13.3 KMS5,K
[1K-2-31 IIK-2- 212233 M6,KM
V1 IK-2-B1 7,KM8
TIK-1-31 TIK-1-
V1 IK-1-Bl
8.2 O0BeM yacoB 8 36 T1K-6-31 TIK-6- JI1.1 P1,P2,P
CaMOCTOSTEIBHOI paboThI Ha V1 IIK-6-B1 JI1.2J12.1 3,P4,P5
noarotoBky k BP /Cp/ TIK-5-31 IIK-5- J12.2J13.1
V1 IIK-5-Bl JI3.2J13.3
I1K-2-31 IIK-2- 2102233
V1 IIK-2-Bl
TIK-1-31 TIK-1-
V1 IIK-1-Bl
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoabHble MeponpusTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJIJIOKBUYM, IK3aMeH U T.I), BONPOCHI sl
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KonTponbHoe Tposepsenie
KM P — WHIUKATOPbI Bompocs! 11 MOATOTOBKH

KOMIIETCHIIUM




KMl

IIpomesxyTounoe
TECTUPOBAHUE 10
TeMe 1 "OcHOBHBIE
MIOJIOKEHHUST TEOPUHU
KpUcTamu3anuu"

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

Bomnpocs! o Teme 1 « OCHOBHBIE MONOKEHUS TEOPUU KPHCTATLTH3ALIUIDY
L. UYro He MPOUCXOJUT C METAIIIOM IPU BBITyCKE
HEPACKUCIIEHHOW KUIIAIIEH cTamu?

2. Kakoil BapuaHT BbIITyCKasi MeTajllla U3 CTAJICIUIaBUIIBHOTO
arperata HauboJjee 1enecoodpazen?

3. IIpoTexanue kaxkoil peakiy Ha BBITYCKE HEPACKHCIECHHOM
KUIISIIEH CTai CIOCOOCTBYET CHIDKCHHUIO CTENICHN a30THPOBAHHS
MeTana?

4. Ha cxonbko CHMXKaeTCs TEMIIEpaTypa MeTala Ha BBIITyCKE B
cTasiepa3IMBOYHBIA KOBII?

5. KakoBa BeanurHa TOMOJIHUTEILHOTO OXJIAXKIAFOIIETO
a¢dexTa mpu NpoayBKe CTATU UHEPTHBIM ra3oM?

6. Ha cxonbko CHM)KaeTCs TeMIlepaTypa MeTaaa BO BpeMst
BBIIEPKKHU B KOBIIIE?

7. UYro Takoe pedocoparust, €€ IpUIUHBI U CIIOCOOBI
HpefoTBpaIleH s ?

8. K xakum mocieIcTBHAM NPUBOIUT HOMAJaHUE IETHOTO
1IJIaKa B CTalepa3IMBOYHbIA KOBIL?

9. VYkaxkure BO3MOXKHOE YBEIMUYEHHE coiep kanust pocdopa B
MeTaJlIe B pe3yJIbTaTe €ro nepexoza u3 peppociuiaBoB B IIpoecce
PACKUCIICHHS CTaJIH.

10. C KakuM eCTECTBEHHBIM MPOIECCOM HEOOXOTUMO OOPOTHCS
MIPY OPTaHU3AIUN PA3JIUBKH CTATH?

11. YkaXnuTe BETUINHY BO3MOXKHOTO a30THPOBaHUS CTAIU B
mporiecce e€ BBITyCKa U3 CTANCIUIaBUIIBHOTO arperara

12. W3 xakux craguii ckiagplBaeTCs MPOLECC KpUCTAIN3aluN
cranu?

13. Uro Takoe TeopeTuuecKast TeMIepaTypa IIaBICHUS
(kpucrannuzanuu)?

14. 3auem 1 HOPMHUPOBAHHUS YCTOHUHUBOTO 3apOIbIIiIa TBEPAOH

(a3pl 1 HavaIa KPUCTAUIN3ALUHE HEOOXOAUMO IIEPEOXIaXKICHHE
pacIiiaBa HIKE TEOPETUYECKOHN TeMIIepaTyphl ILIaBICHU?

15. Uro Takoe KpUTUYECKUI pa3Mep 3aposiiia?

16. Yt0 oKa3pIBacT HauboOJIEE 3HAUNMOE BIIHSHHUE HA BEIUUHHY
KPUTUYECKOTO pajuyca 3apoablia?

17. UTO NOHMMAIOT I10/1 TOMOT€HHBIM MEXaHU3MOM 3apOKJIEHUS
KPHUCTaJIOB HOBOH (pa3bI?

18. UYTo NOHMMAIOT MO TeTEPOTeHHBIM MEXaHU3MOM
3apOXKICHUS KPUCTAIIIOB HOBOH (ha3bI?

19. Kakoif MmexaHn3M o0pa3oBaHMs 3apOAbIILIEH KPUCTAIIOB
peanusyercs Ha IpaKTUKe?

20. Ipn xaxux ycnoBuAX GopMHUPyeTCs] MENKO3epHHUCTAS
KpHCTAJTHYeCKask CTPyKTypa?

21. [Tpu kakux ycnoBusx GOpMUPYIOTCS PaBHOOCHASI
KPYITHO3EPHUCTAsl KpUCTAJUIMYECKAsl CTPYKTypa?

22. Uro Takoe HHTEpBAJl KPUCTAJUIM3ALUU U OT YETO OH 3aBUCUT?
23. Bunbl TMKBanUM UX NPUYKHBI U BIUSHUE HA CTPYKTYpY U
CBOMCTBA CTaJIH.

24. UYro Takoe n30upaTeabHas KPUCTAIUTH3ANs?

25. OT yero 3aBHCHUT TOJIIMHA 3aTBEPIEBIICH KOPOUKU?

26. Yro xapakTepusyeT Koa(uineHTa 3aTBepIeBaHNs U KaK

M3MEHSCTCS €r0 BeJIMYMHA IIPH M3MEHEHNH TeMIIepaTyphl eperpeBa
MeTasa?

27. B kaxom nuanazone u3mensieTcs KodpuuueHt Gopmbl
CIINTKA/3aTOTOBKH, YYUTHIBAEMBIH IIPH PacyeTe TOJIIIMHBI
3aTBEp/EBIICH KOPOUKH U IIPOIOIDKUTEIFHOCTH 3aTBEPACBAHUSA?




KM2

IIpomesxyTounoe
TECTUPOBAHHE I10
Teme 2 "CrocoObI
Pa3MBKH U HX
CpaBHHTEIbHAS
XapakTepucTuka'"

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

Bomnpocs! o teme 2 «CriocoOb! pa3NuBKU U UX CPaBHUTEIbHAS
XapaKTEePUCTHKa»

1. CoBpeMeHHEIE CIIOCOOBI Pa3INBKU CTaJH?

2. Kaxkne BapuaHTBI TEXHOJIOTHN MIPUMEHSIOT ISl COKPAICHUS
NPOAOJDKUTEIBHOCTH PA3JIMBKH CTaM B U3JIOKHUIIBI CBEPXY?

3. Kakue BapuaHTbI TEXHOIOTUH NTPUMEHSIOT P Pa3JIuBKe
CBEpXy AJISl yMEHBIICHHS HAIlopa CTPYH U pa30phI3THBAHMSA METaJIa Ha
CTEHKH M3JI0KHUIL?

4. Uro u3 cebs npeacrapusieT Kpucramumzarop MHII3?

5. Kaknmu npenmymiectBamu o0mamaeT ciudoHHas pa3IHBKH
Hpej pa3IuBKOU CBEpXy?

6. Kakumu npenmyiiectBaMu o0agaeT pasinBKa B
W3JIOKHHIIB CBEPXY B CPABHEHHUH C CH(POHHBIM cIIOcoO0M?

7. Uro sBIsETCSA HENOCTATKOM PA3JIUBKU B U3JI0’KHUIIBI CBEPXY
B CPaBHEHHU ¢ CU()OHHBIM crIOCOO0M?

8. Yro sBISIETCS HEAOCTATKOM CU(OHHOW Pa3IMBKHU Mpe]
pa3IUBKO# cBepxy?

9. Kakune BapuaHTBI TEXHOJIOTUN MPUMEHSIOT TSI YMEHBIIICHHS
TIeH000pa30BaHus MPH Pa3IMBKE CTAIH B U3JI0KHUIIBI CBEPXY?

10. Kakune BapuaHTbI TEXHOJOTUU IPUMEHSIOT IS
HEIOMyIIeHHst 00pa30BaHus JeeKTa «3aBOPOT KOPKIM) MPH Pa3ITUBKE
cuponom?

11. B yem 3akiiouaercsi CyLHOCTb HENPEPHIBHOM pa3IMBKU
cranu?

12. Uem o0BsicHsIETCS O0JIee BBICOKHIA BBIXOJ] TOAHOM 3aTOTOBKH
MIPU HETIPEPBIBHOM PAa3IUBKE B CPABHEHUH C PA3TIMBKON B H3JI0KHUIIBI?
13. Kakue npeumyiecTBa xapakTepHbl AJ1s1 HENIPEPHIBHON

Pa3IUBKU B CPABHEHHUH C PA3JIMBKOU B U3JIOKHUIIBI?
14. Kakune HenocTaTky He XapaKTEpHBI Ul HENIPEPBIBHOU




KM3

IIpomesxyTounoe
TECTHPOBaHHE IO
Teme 3
"3aKOHOMEPHOCTH
3arBepaesanust HJI3,
CTPYKTYpHasl U XUM.
HEOJIHOPOJHOCTH"

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

Bomnpocs! o teme 6 «3akoHOMepHOCTH 3aTBepaeBanus HII3,
CTPYKTYpHasl U1 XUMHUYECKasi HEOJHOPOIHOCTh)

1. Kakwne BuibI TeTia HEOOXOMMO OTBECTH OT METaJlIa MPH €10
3aTBep/IeBaHUN?

2. Kakast 107151 BHyTpEeHHETO TeIula 3aT0TOBKH OTBOJIUTCS B
KpUcTajIu3arope?

3. Kakas monst BHyTpeHHero Teruia 3aroTOBKH OTBOJUTCS B 30HE
BTOPHUYHOTO OXJIAXKACHUS?

4. Kakast ocHOBHas 3a7aya, peliaemasi B Kpucrajuinzarope?

5. OT KakuX JABYX ITapaMeTPOB 3aBUCHT IIPOYHOCTD
3aTBEepAEBINCH KOPOUKH?

6. Kakue ¢akTopbl OKa3bIBalOT BIMSHUE HAa TpeOOBaHUSA K
IIPOYHOCTH KOPOUKH IIPU HETIPEPBIBHOM pa3nuBKe?

7. Kaknm mytem mienecoodpaszHo 1o0uBaThcs HOPMUPOBAHI
KOPOYKH 33JaHHOM TOJIIIMHEI Ha BBIXOJE U3 KpHCTaLu3aropa’?

8. Kak cienyer U3MEHUTb CKOPOCTb BBITSTUBAHUS ISt
YBETHYCHHUS TONIIMHBI KOPOUKH Ha BBIXOJIE M3 KpHCTayuTH3aTropa?

9. Yxaxxute BUI (BUABI) TEIUIONEpeadl IPpH 3aTBEpACBaHUN
3arOTOBKH B KPUCTAJIU3ATOPE M 30HE BTOPHYHOTO OXJIaXKICHUSL.

10. Yto sABNISETCS IIaBHBIM (DaKTOPOM, ONIPEICIIFOIINM

TpeboBaHHUE K TOJIIHHE 3aTBEPCBIICH KOPOIKH Ha BEIXOME U3
KpHCTaIH3aTopa’?

11. VYKa)XnuTe OCHOBHYIO IIPO0OJIEMY, BOSHUKAIOLIYIO ITPU
3aTBEep/ICBaHUHI METAIT B KPUCTAIUTH3ATOPE

12. Yxaxute Hanbosee o0ILyo GOpMYyIHPOBKY HPHIHH
00pa30BaHMs TPEIMH B HENPEPHIBHOINTOM 3arOTOBKE.

13. C KaKoii 1IeNbI0 MPUMEHSIOT IIIAK000pa3yIoNe CMECH B
KpHUcTamu3arope?

14. Ykaxure criocoObl CTAOMIN3ANN TETUIOBBIX YCIOBHMA
3aTBEPEBaHMUs 3aTOTOBKU B KPUCTAIIIM3ATOPE.

15. Jli1s yero KxpucTayuiM3aTop B POLECCE HEMPEPHIBHOM

Pa3MBKH COBEPIIAET BO3BPATHO-TIOCTYATEIbHEIC IBIKEHHS
(xauanwue)?

16. Kak u3zmensiercst remrieparypa noBepxXHOCTH
HETIPEPHIBHOJINTON 3aTOTOBKH B IIPOIIECCE PA3ITUBKU?

17. Kakue 3agaun pelarorcs pu 3aTBEpACBaHUM 3aTOTOBKU B
30HE BTOPUYHOTO OXJIaKACHUS?

18. Kaxwe 3amaun 30HBI BTOPHYHOTO OXJIaXKICHUS PENIaloTCs C
TTOMOIIBIO MOIAEPKUBAIOIIUX POIUKOB?

19. 3a cyer 4yero oOecrieynuBaeTcsi OTBOJ, TEIUIa OT 3arOTOBKU B
30HE BTOPUYHOTO OXJIaXKACHUS?

20. B xaxkoii 30He 110 ATIMHE 3aTOTOBKH 00OecTIeunBaeTCs
MaKCUMaJIbHasl CKOPOCTh TETMI00TBOAA?

21. Kakue TpeOoBaHUs MPEABSIBISIOT K TEMIIEpaType
MOBEPXHOCTH 3arOTOBKHU B 30HE BTOPUYHOTO OXJIQXKICHUS?

22. Kaxkast ammmutyna konebaHHit TeMIIepaTypsl HIOBEPXHOCTH
3arOTOBKHM HaOJIONAIOTCS HAa MPAKTUKE B 30HE BTOPUYHOTO OXJIAXKACHUS
U nouemy?

23. Uro Takoe metammyprudeckast qnmuaa MHJII3?

24. Kaknmu daxropaMu onpenensercss MaKCHMaJIbHO
JIONTyCTUMAsi CKOPOCTh BBITATUBAHUSI 3aTOTOBKHU?

25. UYro Takoe nryOMHA JTYHKH XHUIKOTO METaJIa M OT 9ero OHa
3aBUCHUT?

26. Uro Takoe JeHIpUTHAS JTUKBAIMs?

27. B yem 3akimiouaercss OCHOBHAsI IPUYMHA BO3SHUKHOBEHHUS
JIEHAPUTHON JTMKBAITUU?

28. B yem BbIpakaeTcs OTpHLIATETILHOE BIUSHUE JEHIPUTHOM
JIUKBaLMN?

29. B ¢dopMupoBaHuy moroc4aToit CTPYKTYpHI IpOKaTa u
AHU30TPOIIMU CBOMCTB

30. B HEOJHOPOAHOCTH XUMHUYECKOTO COCTaBa CTajl B
Pa3NIUYHbIX YACTSIX U3AEIHS.

31. B yxyamenun cBapuBaeMOCTH CTaIl

32. B pa3BuTuu BHYTpPEHHUX TPELIUH IIPU IPOKATKE

33. Yro Takoe 30HaJIbHAS JTUKBAIHS?

34, B uem npuymHBI BO3HUKHOBEHUS 30HAJIbHOM TUKBAaUn?
35. VYKaXuTe XapakTepHyI0 0COOCHHOCTBIO MPOSIBIICHUS

30HaJIbHOM JINKBALIMK B HENIPEPBIBHOIUTOM 3aTOTOBKE.




36. YkaxxuTe crioco0b! CHIDKEHHS Pa3BUTUS XUMUYECKOMH
HEOJJHOPOHOCTH IIPH Pa3JIMBKE CTAIIH.

37. Uro Takoe oceBas PhIXJIOCTb U KAKOBBI IIPUUUHBI €€
obpaszoBaHus?
38. Uro Takoe oceBasi XUMUYECKasi HEOAHOPOTHOCTH?

KM4

[IpomexyTouHoe
TECTUPOBaHUE IO
Teme 4
"Knaccudukanus u
KOHCTPYKIHS
BEpXHEH YacTu
MHJI3"

TIK-5-31;[1K-5-
V1;TIK-5-B1;[TK-6-
31;IIK-6-Y 1;[TK-6-
BI

Bomnpocs! mo teme 4 «Knaccudukarys 1 KOHCTPYKIHS BEPXHEH 4acTh
MHJI3»

1. YKaKUTEe OTIIMYUTEIbHBIE 0COOEHHOCTH CIIIO0BOM,
OJIIOMOBOI U COPTOBOM 3arOTOBKH.
2. Kakoe o6opynoBaHre B KOHCTPYKIIUM MallliHbI

TIOJTYHETIPEPBIBHOTO JIUTHSI OTCYTCTBYET B CPABHEHNH C MAIIMHAMH
HETIPEPHIBHON Pa3IUBKU?

3. Mosxer nmu MHJI3 paGotath B pekuMe MallHHbBI
TIOJTYHEIIPEPBIBHOTO JIUTHS?

4. Uro takoe pyueir MHJI3?

5. 3a cyer 4ero B MEPBYIO ouepeb ClaeayeT 00ecreurnBaTh

JIOCTHKEHHE 33JJaHHON IIPOM3BOJUTENBHOCTH PA3JIMBOYHOIO OTIACIICHUS
IIPU HETIPEPBIBHOM PA3JIUBKE CTAJIM U3BECTHOTO CEUECHUSA?

6. Kaxk xmaccupunupyrorcs MHJI3 no pacnonoxenunto
OCHOBHOH TE€XHOJIOTHYECKOH ocu?

7. Kak knmaccudurmpyrores MHJI3 o Buay oTiuBaeMoit
3aroTOBKU?

8. Kak knaccudummpyrorcs MHJI3 o konuuecTBy
OJHOBPEMEHHO OTIMBAEMBIX 3arOTOBOK?

9. Kak knmaccudumnupyrorcs MHJI3 1o BapuaHTy IBHKESHUS
KpHCTALIH3aTopa’?

10. [Tepeuncnure ocHoBHEIC Y3161 MHII3.

11. VYxakuTe pa3HOBHIHOCTH YCTAaHOBOK JJISL OBICTPOM 3aMEHBI
CTaJIepa3IMBOYHBIX KOBILIEH.

12. Kakue ¢pyHKIUHN BBIIOTHAET YCTPONUCTBA I OBICTPOI
3aMEHBI CTaNepa3IMBOYHOIO KOBILIA?

13. Kaxkne (yHKITHH BRITIONHAST IPOMEXYTOUHBIH KoBIT MHJI3?
14. 3a cuer gyero obecreunBaeTCs MOCTOSHHBIN 1 HEOOIBIIOHN
HAarop CTPYyU MeTaa, 0JaBaeMoro 13 IPOMKOBILIA B KPUCTAILIM3ATOP?
15. YTo B KOHCTPYKIIMH IIPOMEKYTOUHOTO KOIIIA CIYKUT JUIS
PEryIMpOBaHMS CKOPOCTH TI0Ia4M METaIa B KPHUCTAJIN3ATOp?

16. W3 kakux cooOpakeHuil BEIOMpaeTcsi BMECTUMOCTh
MPOMEKYTOYHOTO KOBIIa?

17. B uem omacHOCTh CHMXEHHS YPOBHSI MeTalljia B
IpoMeXyTogHOM KoBire 10 400 MM u MeHee?

18. U3 Kakux cioeB cOCTOUT (PyTepoBKa MPOMENKYTOUHOTO
Kora?

19. Kakune GyHKIUHM BRITIOTHSIOT TETUIONU3OJISIIMOHHBIMH,
apMaTypHBIi U pabounii ciou GpyTepoBku?

20. JInist 4ero CIryHT METANIONPUEMHHUK B KOHCTPYKIUH
IIPOMKOBIIA?

21. Uro B KOHCTPYKLIUH IIPOMEXKYTOUHOIO KOBILIA CBSA3aHO C

nporeccoM papuHIPOBAHUS MeTalla OT HEMETAJUTMYECKIX
BKJIIOUEHHN?

22. C KaxoH LieJbIo P HENPEPLIBHON pa3IUBKe CTaIU
WCTIONB3YIOT OTPY)KHBIE CTaKaHBI U 3aIIUTHBIE TPYOBbI?

23. INorpy>kHble cTakaHbl KAKUX BHIOB IPUMEHSIIOT TIPH
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Bompocs! o teme 5 «OcHoBHOE 060pynosanune MHII3»

1. UYro B koHCTpyKIuH MHJI3 00yclIOBIEHO €CTECTBEHHON
ycaakoii cramu?

2. VYkakure OCHOBHYIO (DYHKIHIO KPHUCTAIIU3AaTOpPa.

3. VYKaxunTe BEINYNHY KOHYCHOCTH pabo4nX CTEHOK
KPHUCTAUTH3aTOPA.

4. Kakoe nmpenMyImnecTBo xapakTepHO AJsl COOPHBIX
KPHUCTAITU3aTOPOB?

5. Kax m3mensrores TpeboBaHus K TommHe kopouku HJI3 Ha

BBIXOA€ U3 KPUCTAIIIIN3ATOPA TPU YBEINYCHNUN TOJIITUHBI OTJIIMBACMOM
3aroTOBKHU

6. Kakum mytem obecrieunBaeTcsl yBEMTUUEHNE TOJIIMHBI
3aTBEep/EBIICH KOPOUKH HA BEIXOJIE U3 KpUCTAINIH3aTOpa?

7. 3adgeM npsMoIHHEIHbIe paboune CTeHKH KPHCTATH3aTopa
YCTaHaBJINBAIOT C OOPATHON KOHYCHOCTBIO?

8. Uro BIMSET HA yCUIINE BHITATHBAHMS 3aTOTOBKH W3
KpHUcTausaropa?

9. Uro oTHOCHUTCS K GYHKLUSIM MEXaHW3Ma KauaHUs
KpHCTaIu3aropa’?

10. VYkaxure napameTpbl KauaHUs KpUCTAIIM3aTOpa.

11. K kaxoMy HEraTUBHOMY IOCJIEICTBUIO IPUBOJUT KauyaHUE
KpHCTaIu3aropa’?

12. VYKakuTe OCHOBHYIO (DYHKITHIO 30HBI BTOPUYHOTO
OXJTXKICHSL.

13. Uem npu npoektupoBanuu MHJI3 pykoBoacTByIOTCS Ipu

OTIPEJICIICHUHU PACCTOSHUS MEX/TY psaMH POJIMKOB B 30HE BTOPUYHOTO
OXJIAKJICHHUS?

14. Kakue ¢yHKIMY BBITIOTHSIOT OTIOPHBIE POJIMKH, BXOISIINE B
cocras 3BO?
15. Kaknm 00pa3om obecrieunBaeTCsl CHIMKCHHE KalTMTATBHBIX

3aTpat, TPyIOEMKOCTH OIEPALUH 10 PEMOHTY 3JIEMEHTOB 30HBI
BTOPUYHOTO OXJIaXAEHUs U nepeHactpoiike MHJI3?

16. Kak cnemyer n3MEHATh pacCTOSIHUE MEXKIY OIOPHBIMH
POJNMKaMH M UX AWAMETp 10 Mepe yIaJeHUs 0T KpUCTAIUIN3aTopa U
nogemy?

17. Kakue TpeOoBaHMS OTHOCATCS K CUCTEME OXJIAXK/ICHUS
3aroToBku B 3BO?

18. B 4éM ocHOBHBIE IPEUMYLIECTBA BOJO-BO3LYIIHON CUCTEMBI
BTOPHUYHOTO OXJIAXACHUS Mepe]] CTpyHHOI?

19. VkakuTe OCHOBHOE Ha3HAUEHHE 3aTPABKU B TEXHOJIOTUU
HETIPEePHIBHOM Pa3IMBKU CTaJIH.

20. Vkaxure JOCTOMHCTBA U HEJAOCTATKU YCTPOUCTBA ra30BOM
nopesku HJI3.

21. YKakuTe T0CTOMHCTBA M HEJIOCTATKH YCTPOUCTBA
runbOTHHHOU nope3ku HII3

22. 3aueM pacrpsiMiIeHHE HETPEPHIBHOIUTOHN 3ar0TOBKU

MMPOBOAAT B HECKOJIBKO craauii?
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Bomnpocs! o teme 6 «CpaBHuTenbHas xapakrepuctiuka MHII3 u
TEXHOJIOTUS HETIPEPBIBHOM Pa3IMBKI»

1. VYkaxure npeumMyiectsa u Hegoctarku MHJI3 ¢
BEPTUKAJIBHBIM PACIIOJI0KEHUEM TEXHOIOTUUECKOH OCH
2. VYkaxure OCHOBHBIE TIpenMyIecTBa u Hegoctatku MHJI3 ¢

paauajibHbIM U KpPIBOJ'IPIHGfIHLIM PacCIIOJIOKECHUEM TEXHOJOTUYECKOMN
ocu

3. Kaknmu coobpaskeHusIMH PyKOBOACTBYIOTCSI IPH BEIOOpE
6a30BOT0 pajMyca TEXHOJIOTHUECKON OcH paauanbHoi MHJI3?

4. KakuMm npenmyIiecTBOM XapaKTepU3yOTCsl KpUBOJIUHEHHBIE
MHJI3 B oTn4me OT pajnaibHbIX?

5. Kakyro ¢popmy (B MpoA0JIEHOM CEUECHUH) UMEET
KpUCTAJIM3aTOp Ha KpuBosmHeitHo MHIJI3

6. Kaknmu npenmMyinecTBaMu 00JIaAaloT BEPTHKATEHO-

paauanbHBIC U BepTUKAIbHO-KpuBonuHeliHsle MHJI3 B cpaBHeHMH ©
paauaIbHBIMKU U KPUBOJIMHEHHBIMU

7. VYkakuTe ONTUMATBHYIO TEMIIEPaTypy IIeperpeBa MeTajia B
npoMexxyTogHoM kosire MHJI3, mpu koTopoM obecriednBaroTcst
Haunbosnee GraronpusaTHbIE yCIoBHs (OPMHUPOBAHUS HENMPEPHIBHOIUTON
3arOTOBKH.

8. VYkaxure I0MyCTUMBIH Iepenaj TeMieparyp MeTawia B
MPOMEXYTOYHOM KOBIIIE

9. Vkaxkute TpedyeMylo BeNUUUHY Neperpesa CTali B
CTaJIepa3TMBOYHOM KOBIIIE HAJl TEMITEPATypPOH JIMKBHIYC

10. VYxkaxuTe BepXHHUH IpeJell CofepKaHus cepsl U docdopa B
cTanu, pa3nuBaemoit Ha MHJI3.

11. VYkaxkute TpeOOBaHUS HENPEPHIBHON Pa3IMBKH 110

CoZiep KaHMIO BOAOPO/IA B CTANIH.

12. Ilepeuyncanure OCHOBHBIE TEXHOJIOTUYECKHE OLEPALUH
HETIPEPHIBHOM Pa3IMBKU CTallH.

13. Vcxonst n3 Kakux cooOpakeHHH BEIOHpaeTcs
MPOJOJDKUTEIFHOCT HAITOJTHEHHUS KPUCTAUII3aTOpa (B Hadaje
Pa3NKBKM) 10 Havaja BEITATUBaHMS NepBhIX MeTpoB HII3?

14. B kaxoif MOMEHT Haualla Pa3JIMBKH BKIJIIOYACTCSI MEXaHU3M
Ka4yaHus KpucTaumsaropa?
15. 3a cuer 4ero B MEPBYIO O4Yepelb CleAyeT 00ecnednBaTh

JIOCTHXKEHHE 3a/IaHHOM CKOPOCTH PA3IUBKU U IPOU3BOAUTEIHHOCTH
MHJI3?

16. Kak u3mensiercs TonumHa KOPOUKH 3aTOTOBKU Ha BBIXOE U3
KPHUCTAIIIU3aTOpa, U OCEBasl PHIXJIOCTh [IPH YBEIMYEHUN CKOPOCTH
BeITSrMBanus HJI3?

17. VYKaxuTe OCHOBHBIE TAPAMETPBHI, OINPEIEIISAIONE CKOPOCTh
Pa3IUBKH CTaNu (T/MUH) UYepe3 OAUH pyUeH.

18. OT 4ero 3aBUCHUT ITyOWHA KUAKOW JTYHKH?

19. VYxakuTe TIaBHBIN (HaKTOp, OIPEIeIITIONHI

MPOJOJDKUTEIFHOCTD 3aTBEPACBAHNS HEIPEPHIBHOINTON 3aTOTOBKH MIPH
ONTUMAIIBHBIX TEMIIEPaTypPHBIX YCIOBHUSIX Pa3IHBKH.

20. Kaknmu npenmMyiiecTBaMu 00J1afaeT CepriiHas pa3iuBKH
CTaJIM METOIOM «IUTAaBKa HA IIIaBKy»?

21. ‘VKaxuTe OCHOBHBIE IaPaMETPbL, OIPEACIIAIOIIIE
HPOJOKUTENBHOCTh Pa3UBKH TLIABKH.

22. C KaxoH LeNbo NPU HENPEPHIBHOM pa3IMBKe CTaIU
HCTIONIB3YIOT ITOTPY>KHBIC CTAKAHBI?

23. C Kako# 1eJbI0 MPUMEHSIOT IIIaKOOOpasyole CMECH B
KPHUCTANIM3aTOpe

24. Ha gem ocHoBaHa paboTa crcTeM paHHETO PacIO3HABAHUS
HPOPBIBOB?

25. Kaknmu nocnencTBusIMU COIPOBOXKAAETCS MPEKpalleHue
MOZaYH METaula B KPHCTAIUIM3AaTOP BO BPEMsI Pa3JIMBKH M PE3KOE
W3MEHEHHUE Haropa cTpyu?

26. Uro HeoOX0ANMO YUUTHIBATh MPH BEIOOpE TUaMeTpa KaHaia
Pa3IMBOYHOIO CTaKaHa CTaJIbKOBIIA?
27. UYrto HEOOXOIMMO YUUTHIBATh IIPH BEIOOpE HaMeTpa KaHana

Pa3IMBOYHOTO CTaKaHa MIPOMKOBIIA?
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Bonpocs! o Teme 7 «KauecTBo HENPEPHIBHOIUTON 3aT0TOBKY U
HAaIpaBJIeHHUs COBEPIIEHCTBOBAHMS HEMPEPBIBHON Pa3IUBKIDY

1. [NepeuncanTe CTPYKTYpHBIE COCTABIISIONINE ONEPETHOTO
CEUCHNUS HEIPEPBIBHOINUTOH 3aTOTOBKHI

2. UYrto Takoe oceBas PhIXJIOCTh U KAKOBBI IPUYMHBI €€
obpazoBaHus?

3. Kaxkwne ycioBus pa3nuBKH CIIOCOOCTBYIOT Pa3BUTHIO IedeKTa
«OceBast PIXJIOCTH»?

4. UYro Takoe oceBasi XMMHUECKasi HEOJHOPOJHOCTh U KAKOBBI
TpUYUHEI e€ 00pazoBaHus?

5. Kaxwne ycinoBus pa3iauBKU CIIOCOOCTBYIOT CHIDKCHHIO
pa3BuTHs AedeKTa «oceBas XUMHYECKast HEOTHOPOIHOCTE»?

6. Ha MHJI3 kakux THITOB He HaOIIOmaeTCs
HECHMMETPHYHOCTH ITOTIEPETHOH CTPYKTYPBI 3aTOTOBKH,
HPOSBISIOMASCS B CMEIICHUN TOPUCTOCTH, XUMHIECKON
HEOJHOPOJHOCTU U HEMETAIIMYECKUX BKJIIOUEHUH B BEPXHIOIO YaCTh
HII3?

7. Jlnist xaKoii 3aroTOBKM HaOIMIOmaeTcsl HCKaXeHue (POPMEI B
BUZIE pOMOUYHOCTH?

8. Jlnst kakoit 3ar0TOBKH HaOIOAaeTcst HCKaxeHne GopMel B
BUJIE PA3LyTUsl IpaHen?

9. Yxaxute Hanbosnee o0y GOPMYyITHPOBKY HIPUIUH
00pa3oBaHMs TPELIUH B HEMPEPHIBHOIUTON 3aTOTOBKE.

10. Uro Takoe oceBas TpEIMHA U KAKOBBI IPUYMHEI €€
obpazoBanus?

11. B kakom mecte MHJI3 Haunbosiee BepoaTHO 0Opa3oBaHue
HPOJONBHON TOBEPXHOCTHOH TPEIMHBI U oYeMy?

12. B kaxom mecte MHJI3 Hanboiiee BepoaTHO 0Opa3oBaHue
MONEepPEeYHOH MOBEPXHOCTHON TPELIUHBI B Ho4YeMy?

13. B kakom mecte MHJI3 Hanbosiee BeposITHO 00pa3oBaHue
ayKooOpa3HO# TPEIIHHEI U moYeMy?

14. B kaxom mecte MHJI3 Hanbosee BepoaTHO 00pa3oBaHme
CeT4aToil TpelUHbI ¥ moyeMy?

15. Kaknmu nocnencTBUsIMH CONPOBOKAAETCS PE3KOE
W3MEHEHHE Haropa cTpyu?

16. C xakoif IIebI0 TP HeTIPEPHIBHOM pa3IUBKE CTAIN
UCIIONB3YIOT MOTPYXKHBIE CTaKaHbl U 3aLIUTHBIE TPYOBI?

17. Uro npexycMaTprBaeT TEXHOIOTHS «MSATKOTO 00XKaTHsD
HEeNpPEepPhIBHOIUTOM 3arOTOBKHU?

18. J71s1 uero npuMeHseTcs JIEKTPOMAarHUTHOE IIepeMEIIBaHNe
B TEXHOJIOTMU HENPEPBIBHON Pa3IUBKH?

19. Ha uTo HanpaBiieHO COBEPLICHCTBOBAHUE MEXAHU3MOB
Ka4yaHHs KpUCTau3aTopa?

20. Yo gBiIsIeTCSI OCHOBHOM LIEJIBIO CO3IaHUs TUTCHHO-
MPOKATHBIX KOMIIJIEKCOB?

21. YKaXuTe OCHOBHBIE POOJIEMBI, KOTOPbIE HEOOXOANMO
pelIaTth Ipu MPOU3BOACTBE JIUCTOBOTO MPOKaTa B MOTOKE TUTEHHO-
MPOKATHOTO KOMIIJIEKCa.

22. 3a cuer 4ero JOCTUTAaeTCsS 3HEPIo- M pecypcocOepexeHne
IPU COBMEIICHHUH MTPOIIECCOB Pa3IuBKH U mpokatku B JIITK?

23. UYto u3 nepednucieHHoro oTHocuTCs K npenmyectsam JIIK
nepen kinaccudeckoil rexnonorueit «MHJI3 — npokatka»?

24. Kakue 311eMeHTBI TEXHOIOIUMY IIPUMEHSIOTCS Ha TUCTOBBIX
JITIK?

25. Kakum crioco60oM HEBO3MOXKHO PEIIUTh MPobIeMy

HECOOTBETCTBUS CKOPOCTHU BbIX0Aa 3aroToBok u3 MHJI3 u ckopoct
HpPOKATKH?

26. C KakuMU Ipo0JIeMaMU CTAJIKUBAKOTCS MPHU Pa3]IMBKE CTAIH
Ha BAIKOBBIX MAaIlIMHAX HETIPEPHIBHOM Pa3INBKU?

27. Kaknmu npenmymmecTBamu 001a1aeT BaIKOBAst TEXHOJIOTHS
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BOHpOCbI JUISL TOATOTOBKHU K OK3aMEHY

1. VkaxunTe Ha3HaUCHHUE CTAIEPa3IMBOYHOTO KOBIIA B
COBPEMEHHOH TEXHOJIOTHH ITPOU3BOICTBA CTAIIH.

2. VYKaxuTe 11eJIb ONepalny 0 PACKUCICHUIO CTAIH.

3. YKaXnuTe OCHOBHYIO LI€JIb ONIEPAIUH 110 BAKYYMHUPOBaHHIO
CTaJIH.

4. YkakuTe OCHOBHYIO LIeJIb ONepaniy o o0paboTKe cTaiu
CHHTETHYECKUMH LIJIAKaMH M [IUIaKOOOPa3yIONIMMH CMECSMH.

5. VKaxnuTe ONTHMAalIbHYIO TEMIIEpaTypy Meperpesa MeTauia B

npoMexxyrogaoM kosire MHJI3, mpu koTopoM 06ecrednBaroTcst
Haunbosee GraronpuaTHbIE yCIoBHs (OPMHUPOBAHUS HENMPEPHIBHOIUTON
3arOTOBKH.

6. VYkakuTe BepXHHH TIpeel coaepskaHus cepbl 1 Gpocdopa B
cTanu, pasnusaemoii Ha MHJI3.

7. Ykaxkute TpeOOBaHUS HENPEPHIBHON Pa3JIMBKH 110
COZIepKaHUIO BOJOPO/IA B CTAH.

8. YxkaxuTe TIaBHbEIE (PaKTOPBI, OMPEASIIIONIIH
MPOJODKUTEIBHOCTD 3aTBEPAEBAHUS HEIPEPHIBHOIUTOM 3aTOTOBKH MPU
ONTUMAJIbHBIX TEMIIEPATYPHBIX YCIOBHUSIX PA3IHBKH.

9. Bemanny xoaddurmenta 3arBepaesanus k (Mmm/mMun1/2)
IpPHU ONTUMAIBHBIX TEMIIEPATYPHBIX YCIOBUSAX PA3IUBKU CIIOKOHHON
CTaJId COCTaBIISET. ..

10. Kaxk m3mensiercs BennunHa ko3¢ dunmeHTa 3ateepaeBanus k
(MM/MuH1/2) TIpH TOBBIIIEHUN TEMIIEPATYPHI IEPErpeBa MeTalia B
npomkosie Ha 10 [JC

11. Bennuuna koaddunuenrta 3atepaeBanus k (Mm/mMun1/2)
TIPY ONTUMANBHBIX TEMIIEPATYPHBIX YCIIOBHAX PA3INBKU KHITAIICH
CTaJId COCTaBIISCT. ..

12. YKaxkuTe 2 CTaJluu npolecca KpUCcTaIu3alu,
peanu3yemMbie Ha IPAKTHKE. ..
13. 3ageM 1 GOPMUPOBAHKS YCTOMIMBOTO 3apOJBIIIA TBEPAOI

(hazbl M HaYasa KPUCTAIITM3AIMHY HEOOXOIUMO MePEeOXIaKICHUE
pacIiaBa HIKE TEOPEeTUUECKON TeMIIEepaTyphl IUIaBICHHSA?

14. Ipn xaxux ycnoBUAX GopMHUPyeTCs MENKO3epHHUCTAS
CTPYKTypa HETIPEPHIBHOIUTON 3aTOTOBKH?

15. MakcuManabHO AOMyCTHMAasi CKOPOCTb BBITSTHBaHHS
3arOTOBKH OIPENEIAEeTCS. . .

16. Mertannypruyeckas aauaa MHJI3 — ato0...

17. [myGuHa JTyHKH >KMAKOTO MeTajlia 3aBUCHUT OT...

18. I'myOuHa JTYHKH KUIKOTO MeTajlia — 3TO...

19. VYKa)XuTe OCHOBHOE IIPEUMYILECTBO HENPEPLIBHON Pa3IuBKU
nepeJi pa3IuBKON B M3I0KHHUIBL.

20. 3a cueT 4ero B MEPBYIO O4epeb CISAYET 00eCIeunBaTh

JOCTI)KEHHE 3aJaHHON TPOM3BOAUTEIBHOCTH PA3IMBOYHOTO OTICTCHUS
TIPU HETIPEPBIBHOM Pa3iMBKE CTAI H3BECTHOTO CEYCHUS?

21. Ykakute OCHOBHBIE TIapaMEeTPhI, ONPEASISIONINE CKOPOCTh
Pa3IUBKH CTANH (T/MUH) Yepe3 OJINH PYUCH.

22. VYkakuTe OCHOBHBIE TAPaMETPBbI, ONPeAEIIIOIINe
MPOJODKUTENIBHOCT PA3UBKH TUIABKH.

23. Ut0o HEOOXOIMMO YUUTHIBATH MPH BHIOOpE AMaMETpa KaHalla
Pa3IMBOYHOTO CTaKaHa CTAJIBKOBIIIA?

24. Urto He0OXOMMO YUUTHIBATh IIPH BEIOOpE JHaMeTpa KaHana
Pa3NKMBOYHOIO CTaKaHa MPOMKOBIIA?

25. Yro B koHCTpyKIK MHJI3 00ycroBieHO eCTeCTBEHHON
ycaakou ctamu?

26. C xakoif IIebIo P HeTIPEPHIBHOM pa3IUBKe CTAIN
WCTOJB3YIOT IOTPY>KHBIE CTAaKaHbI U 3aLIUTHBIE TPYObI?

27. VYkakuTe OCHOBHOW BHJ (BUBI) TEILIONEpeIadl MIPpH
3aTBEp/ICBaHNH 3aTOTOBKU B KPHCTAILTH3AaTOPE.

28. YKakuTe OCHOBHOW BUJI (BHJIbI) €CTECTBEHHOM
TEeIUIoNEepeJayuy MpH 3aTBEPACBAHUU 3aTOTOBKH B 30HE BTOPUYHOTO
OXJTXKICHHSL.

29. TemmnepaTypa NOBEpXHOCTH 3aTOTOBKH B 30HE BTOPUUHOTO
OXJIAXKACHHS JOJDKHA HAXOJUTHCA ...
30. YKaKuTe 10JII0 BHYTPEHHETO TETlIa 3ar0TOBKH, OTBOAMMOIO

B KPUCTAJIH3ATOPE. ..
31. Uro siBisieTcs TIaBHBIM (PaKTOPOM, OTIPENENIOMNM




TpeboBaHHUe K TONIIHHE 3aTBEPCBIICH KOPOUKHU HA BBIXOE U3
KpHCTaIu3aropa’?

32. VYKakuTe OCHOBHYIO IIPpO0IIeMy, BO3HUKAIONTYIO TIPH
3aTBEP/ICBAaHUY METAILT B KPUCTAITH3aTOPE

33. C KaKo# LeJbI0 MPUMEHSIOT IUIaKOOOPpa3yoe CMECH B
KpUcTajIu3arope?

34. B 4éM 0cHOBHBIE ITpEUMYLIECTBA BOJO-BO3LYIIHON CUCTEMBI
BTOPUYHOTO OXJIAXKACHUS Iepe]] CTPYItHOH?

35. VYkaxute Hanbosee 001y GOopMyIMPOBKY MPUIHH
00pa3oBaHsI TPEIIMH B HEMIPEPHIBHOIMTON 3aTOTOBKE.

36. OceBast ppIXJIOCTH — 3TO. ..

37. OceBast TpeumHa — 3T0. ..

38. OceBast XMMHY€eCKas HEOJHOPOIHOCTh — 3TO. ..

39. VYKakuTe OTIMIUTEITHHBIE 0COOCHHOCTH CIISI00BOM
3arOTOBKH.

40. VYKaKUTE OTIMYUTEIBHBIE 0COOCHHOCTH OJIFOMOBOM
3arOTOBKH.

41. VYkaxute OTIIMIATENbHBIE 0COOEHHOCTH COPTOBOU
3arOTOBKHU.

42. [Tepeuncnure ocHoBHbIe Y3161 MHJI3 B HanpaBieHun

pa3MBKH, HAYMHAS C YCTPOHCTBA OBICTPOIl 3aMEHBI CTAIePa3InBOYHOTO
KOBIIIA.

43. [epeunciante OCHOBHBIC TEXHOIOTHYECKUE ONEPALIUH
HerepBIBHOﬁ Pa3JIMBKHU CTAJIM, HAYHWHAasA C HepBOﬁ onepaunef/i 110
TMOATOTOBKE — OCMOTP U IMAarHOCTHKA TEXHUYCCKOTO COCTOSHUSA y3JI0M
MHUJI3.

44. VYKa)XuTe OCHOBHOE Ha3HAUCHHUE 3aTPAaBKU B TEXHOJIOTHH
HETIPEPHIBHOMN Pa3INBKH CTAJIH.

45. 3oHanbHas TUKBAILMS — 3TO. ..

46. JlenapuTHas JIUKBaIMs — 3TO. ..

47. YkauTe 1Ba OCHOBHBIX HAIIPABICHUS CHIXKCHUS Pa3BUTHS
XUMHYECKOH HEOTHOPOJHOCTH TP PA3IUBKE CTAJIH.

48. OTMeThTe MPaBUILHOE ONpeAeTICHUE CTAH.

49. VYKaKUTE OCHOBHYIO (DYHKITHIO IPOMEXYTOYHOTO KOBIIA.
50. Berxox rogHOTO (B BHIIE HETIPEPHIBHOIUTONW 3aTOTOBKH) TIPH
HETPEPHIBHOM pa3nuBKe COCTABISET. . .

51. OCHOBHBIM IPEUMYILECTBOM CEPUIHON Pa3IuBKU CTAIH
METOJIOM «IIJIABKA Ha IUTaBKY» SBIIACTCS. . .

52. 3a cuer vero obecrieunBaeTCs MOCTOSHHBINA 1 HEOONBIIOH
Hamop CTPyu MeTaijia, HOAaBaeMoro U3 MPOMKOBIIA B KPUCTAIIN3ATOP?
53. Yem nipu npoextupoBanuu MHJI3 pykoBoacTBytoTCs mpu

OIPENIENIEHUH PACCTOSHUS MEXy PAJaMH POJIMKOB B 30HE BTOPUUHOTO
OXJIXKICHUS?

54. CHIKeHne KalUTalbHbIX 3aTpaT, TPYJOEeMKOCTH Onepanuii
10 PEMOHTY 3JIEMEHTOB 30Hbl BTOPUYHOIO OXJIAXKIEHUS U
nepenactpoiixe MHJI3 Ha npyrue cedenus obecnednBaercs. ..

55. VYkaxure ocHOBHBIE ipenmyiectBa MHJI3 ¢ BepTUKaIBHBIM
PacIoNoKEHNEM TEXHOJIOTHUECKOH OCH.
56. Vkaxure ocHOBHbIe peumMyiecta MHJI3 ¢ paguanbHeIM 1

KPUBOJIMHEHHBIM PACTIONOKEHHEM TEXHOJIOTHYECKOH OCH (B CpaBHEHUU
C BEPTUKAJILHOW KOMITOHOBKOM)

57. TeXHOJOTHSI «MATKOTO 00KaTHs» HENPEPHIBHOIUTOMH
3arOTOBKH IPEIYCMATPHUBALT ...

58. DNEeKTPOMarHUTHOE TEPEMELINBAHUE B TEXHOJIOTUU
HETPEPBIBHON PAa3IIMBKU NPHUMEHSCTCS JUIA ...

59. CoBepIICHCTBOBaHNE MEXaHU3MOB KayaHHs
KPHUCTAIH3aTOPa HAIIPABJICHO HA ...

60. OCHOBHOM LIEJBIO CO3/IaHUS JIMTEHHO-TTPOKATHBIX
KOMIUTEKCOB SIBIISICTCHL. . .

61. YKaXuTe OCHOBHBIE POOJIEMBI, KOTOPbIE HEOOX0ANMO

pemaTh Ipy NPOU3BOACTBE JIUCTOBOTO MPOKATa B OTOKE JINTEHHO-
MPOKATHOTO KOMILIEKCA.

62. Kakwue 3eMeHThI TEXHOJIOTHH UCTIOJIB3YIOTCS Ha BCEX
JUTEHHO-TIPOKATHBIX KOMILJIEKCax?

63. [lepeuncnure MpeuMyIIeCTBa TEXHOJIOTHH COBMEIICHHUS




5.2. Tlepeuennb padoT, BoINOJHAeMbIX N0 AucuumnHe (Kypcosasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Haspamue IIpoBepsiemble
WH/IUKATOPbI Conepsxanue paboThI
paboTst paboTbt N
KOMIIETESHITU ]
P1 Beinonnenue u [TK-6-31;ITK-6- KypcoBas paboTa BIOJHACTCS B COOTBETCTBHH C METOJUUCCKUMHU

3aluTa KypcoBoi
paboTHI 10 TEMe
«Pacuer napameTpoB
HeIpepbIBHON
Pa3NKUBKU CTAIN»

V1;IIK-6-B1;I1K-5-
3L;IIK-5-V 1;I1K-5-
B1;ITIK-1-31;I1K-1-
VI;IIK-1-B1;I1IK-2-
3L;IIK-2-V1;I1IK-2-
Bl

YKa3aHUAMH 110 MHIMBHAYaILHOMY BapuaHTy. [lociie BEITOTHEHNS
3aJaHUs U IPOBEPKH €TI0 TperoaBaTeIeM, KypcoBast paboTa
3aIIUIIAETCS CTYACHTOM.

TeopeTnyeckue BONPOCHI K 3aIlIUTE JOMAIITHETO 3a0aHus:

L. Ipomeccel, mpoucxoaaImye BO BpeMs BBIIIYCKa CTAIH U3
CTaJICIUIaBHIIBHOTO arperara, BBIAEPKKH €€ B KOBIIE U PA3IHBKH.

2. Kakue TpeOoBaHus MPeAbSBISIOT K CTaIH IEpes Pa3IMBKONH?
3. JlaiiTe 00IIyI0 XapaKTePUCTHKY HEIPEPHIBHOM Pa3IUBKH
CTaJIM U €€ CPaBHEHHE C PA3TIMBKOI B M3II0KHUIIBL.

4. OnuiuTe TeMIOBbIE YCIOBUS 3aTBEPACBaHUS

HENPEPLIBHOJIIMTON 3arOTOBKU: YYaCTKU OXJIAXKIECHUS, YCIOBUS
TETIIO0TBOAA, ITyOMHA JIYHKH XHIKOTO METajlla i CKOPOCTb
3aTBEPICBAHUSL.

5. YKakuTe OCHOBHOHW BUJ (BH/IbI) TEILIONIEPEAAYN TIPH
3aTBEPJIEBaHUU 3aTOTOBKH B KPUCTAJIU3ATOPE.

6. YKkaXuTe OCHOBHOM BUA (BHIBI) €CTECTBEHHOM
TEIUIoNepeJauy MpH 3aTBEPACBAHUN 3aTOTOBKH B 30HE BTOPUYHOTO
OXJIaX/ICHUSL.

7. DopMHUPOBAaHUE CTPYKTYPhl HEIIPEPHIBHOIUTON 3arOTOBKU
CIIOKOMHOM CTaJIu.

8. OCOOCHHOCTH Pa3IMBKH M CTPOSHUS HEMTPEPHIBHOIUTHIX
3arOTOBOK KHIISIIIEH U MOJTYCHOKOWHOM CTalH.

9. [Nepeunciante OCHOBHBIC BUABI KJIACCH(DHUKALINY MAIIHH
HETNPEPHIBHOTO JINThSI 3aTOTOBOK.

10. [lepeuncnure BUIBI MAIIMH HETIPEPHIBHOTO JIMThS 3aTOTOBOK.

JlaiiTe XapaKTepUCTHKY YCTaHOBKaM HETIPEPHIBHOW Pa3IMBKHU CTAJIH
BEPTHKAIBHOTO THIA (OTIHYUTENbHBIE OCOOCHHOCTH, IPEUMYIIECTBA U
HEZOCTaTKH).

11. [lepeuncaure BUIbI MAIIMH HENIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe XapaKTEpUCTUKY YCTaHOBKAaM HENPEPBIBHON PAa3IUBKU CTaIU
paauaIbHOTO U KPHBOJIMHEHHOTO THIA (OTIMYUTENbHBIE OCOOCHHOCTH,
HNPEeNMYIIECTBA M HETOCTATKH).

12. Ilepeuncaute BUIBI MAllIUH HEIIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe XapaKTepUCTUKY yCTaHOBKAaM HEIIPEPBIBHON Pa3IMBKU CTaJU C
U3ruboM ciaMTKa (OTIMYUTENbHbIE OCOOEHHOCTH, MPEUMYIIECTBA U
HEJOCTaTKH).

13. Ilepeuncaure BUIbI MAlIUH HEIIPEPBIBHOIO JIUThSI 3aTOTOBOK.
JlaiiTe xapaKTepUCTHKY YCTaHOBKaM HENPEPHIBHOW Pa3IMBKU CTaJIU
TOPH30HTAJILHOTO TUINA (OTIMYUTEIbHBIE OCOOEHHOCTH, IPEUMYILECTBA
Y HEJIOCTATKH).

14. YxaxxuTe ocHOBHbIe penMymectsa MHJI3 ¢ BepTuKaisHBIM
pacronoKeHneM TEXHOJIOTHUECKOH ocu

15. VYkaxure ocHoBHbIe ipeumMyinectsa MHJI3 ¢ paguanbHbIM 1
KPUBOJIMHEHHBIM PACIOIOKEHUEM TEXHOJIOTHYECKON OCH

16. Iepeuncanure OCHOBHBIE Y3JIbl MAIIIMHBI HEMTPEPHIBHOTO
JIUThS 3aTOTOBOK. IIpOoMeKyTOUHBII KOBII: HA3HAYEHUE, KOHCTPYKIIHUS,
TEXHOJIOIUS IPUMEHEHMUS.

17. Ilepeuncanre OCHOBHBIE Y3JIbl MAIIUHBL HEIIPEPBIBHOTO
JIUTHSI 3aTOTOBOK. MeXaHU3M KauaHUs KpUCTAJUIN3aTopa: Ha3HAuYeHHE,
KOHCTPYKIIHS, TTapaMeTpPhl PaOOTHI.

18. Ilepeuncanre OCHOBHBIE Y3JIbl MAIIUHBI HETIPEPBIBHOTO
JUTHS 3ar0TOBOK. KpHcramnmusarop: Ha3sHaYeHHE, KOHCTPYKIUH,
MarepHual, CTOHKOCTb, JUIMHA U (JOpMa IOTIEPETHOTO CEUCHUSL.

19. Ilepeuncianre OCHOBHBIE Y3Jbl MAIIUHBI HEIPEPBIBHOTO
JIUTHSI 3aTOTOBOK. 30HA BTOPUYHOTO OXJIAKICHUS: Ha3HAUEHHE,
KOHCTPYKIIHSI, CIIOCOOBI 04 BOJIbI HAa CIIUTOK M BAPUAHTHI
pa3MerieHust pOPCYHOK M MOJICPIKUBAFOIINX POJIMKOB B 3aBUCHMOCTH
0T (pOPMBI ITOTIEPETHOTO CEUCHUS CITUTKA.

20. VYkakure OCHOBHOE HazHauCHHE 3aTPAaBKU B TEXHOJIOTHH
HEMPEPHIBHOM Pa3IMBKU CTaITH.

21. Ilepeuncnaure OCHOBHBIE TEXHOJIOTMUECKHE OLIEPALIIU
HENPEPLIBHOM Pa3JIUBKU CTaNM, HAYMHAS C [IEPBOM omepauuel 1no




MOATOTOBKE — OCMOTP U JUATHOCTHKA TEXHHYECKOTO COCTOSHHUS Y3JI0M
MHJI3.

22. [NepeuncanTe OCHOBHBIC TapaMeTPHI HETTPEPHIBHON
Pa3IUBKH U 3aKOHOMEPHOCTH UX PETyIHPOBAaHUS. 3aBUCHMOCTb
CKOPOCTH Pa3JIMBKH OT CEUCHUs CIMTKA, TEMIEpaTyphbl eperpesa u
CTEIICHH JIETUPOBAHUS CTalIH.

23. Crroco05I mojagy MeTauia B KpUCTAILIN3ATOP, X
JOCTOMHCTBA U HEJJOCTATKH, 0COOEHHOCTH NpUMeHeHus. Poib
IIAKO0OPa3yOIIMX CMECEH NP HEIIPEPHIBHON pa3iMBKE U TPeOOBaHUS
K HUM.

24. INepeuncanure OCHOBHBIC e(EKTH HEMPEPHIBHOIUTHIX
3aroToBOK. [10JpoOHO H3110KHTE YCIOBHS (POPMUPOBAHUS MPOIOIBHBIX
Y MONEPEYHBIX TPEIMH, YKOKUTE IPUIUHBI UX BOSHUKHOBEHHSI.

25. INepeuncante oOcHOBHBIC Ie(EKTH HEMPEPHIBHOIUTHIX
3aroToBOK. [TofpoOHO H3M0KHUTE YCIOBHS (POPMHUPOBAHUS CETUATBIX U
NayKooOpa3HbIX TPELINH, YKaXKUTE IIPUUYNHBI UX BOSHUKHOBEHHSL.

26. [Nepeuncante ocHOBHBIE Ie(EKTH HEMPEPHIBHOIUTHIX
3aroToBoK. [TogpoOHO M3I0KHUTE YCIOBUS (POPMHUPOBAHUS OCEBOM
XMMHYECKOI HEOJJHOPOIHOCTH, YKAXKUTE MIPUUUHBI € BOSHUKHOBEHHSI.
27. [Nepeunciute 0OCHOBHBIE Ne(EKTHI HEIPEPHIBHOIUTHIX
3arotToBoK. [ToapoOHO M3I0XkKHTE yCIOBHA (POPMUPOBAHUS OCEBOIT
PBIXJIOCTH U OCEBOM TPEILIUHBI, YKAXKHUTE IPUIUHBI UX BOSHUKHOBECHUSI.
28. VYkaxuTe mIaBHble (aKTOPbI, ONPeIeIIIOMHit
MPOIOJDKUTENFHOCTE 3aTBEPICBAHNS HEIPEPHIBHOINTON 3aTOTOBKH MIPH
ONTHMAJIBHBIX TEMIIEPaTyPHBIX YCIOBHUSX Pa3IHBKH.

P2

JlaGopatopHas
pabota
"HccnenoBanue
IMHAMUKHA
3aTBEpJICBAHUS
CTAJIBHOTO CIIMTKA"

IK-5-31;I1K-5-

Y 1;IIK-5-BL;ITK-6-
31;1IK-6-Y 1;I1K-6-
Bl

29. UeMm ompenenseTcs MaKCUMaJIbHO J0OIyCTUMAsi CKOPOCTb
BBITSITMBaHHMS 3aTOTOBKH?

30. Jaiite onpenenenue metautyprudeckoit mmmae MHII3.

31. JlaiiTe onpeaeneHne TEPMUHY «DIyOHHA JTyHKH KHUAKOTO
METalay U PpacCKaKUTe OT 4ero OHa 3aBUCUT?

32. VYKakuTe OCHOBHBIE TTAPAMETPEHI, ONPEAEIIAIONINE CKOPOCTh
Pa3IUBKH CTANH (T/MUH) Yepe3 OAUH pydeH.

33. VYkakute OCHOBHBIE TTapaMEeTPbI, ONPEASIISIONINE
HPOJOKUTENBHOCTh PA3IUBKH TUIABKH.

34. UYrto HE0OXOIMMO YUUTHIBATh IIPH BEIOOpE IHaMeTpa KaHana
Pa3IUBOYHOIO CTaKaHA CTAJIbKOBIIA M IPOMKOBIIA?

35. C Kakoil LeNbI0 PHU HENIPEPHIBHOW PA3JIMBKE CTAIH
HCTIONIB3YIOT ITOTPY)KHBIE CTAKAHBI M 3AIUTHBIE TPYOBI?

1 W3 xakux ctaauii cKiaapIBaeTCs MPOoLece KpUcTayuin3anun?
2 Kaxkne ycnoBus HeoOX0AMMBI IS Ha4ana KPUCTAILTA3AIAN?
3 Kaxk u3MeHsIoTCs ycIoBUs KpUCTAJUIU3aluH B IpoLiecce
3aTBep/ICBaHUS CTa-JN?

4 Kak BIustor ycnoBust KpUCTaJUIM3aLUU HAa CTPYKTYPY
ciuTKa’?

5 ITo xakoMy 3aKOHY U3MEHSETCSI TOMIIMHA 3aTBEPAEBIIErO
CJI0s1 C TEUCHUEM BpEMEHU?

6 KaxoB (pu3maecknii CMBICI H Pa3MEpHOCTb KO PHUIINCHTA
3aTBepleBaHuUs?

7 Kax mupkynupyeT paciuiaB B He3aTBEpCBIICH YacTH
cnutka? B uéM npuyn-Ha Takod HUPKyISAIuAn?

8 Kakoit kpuTtepuii mono0Ousi T0MKEeH UCIOIB30BaThCs IPU
nepecyére pe3yabTa-TOB MOAEIUPOBAHHS Ha PeallbHbIA CITUTOK?

9 Kaxkne macmrrabHBIe TpeoOpa30BaHMs OCYIIECTBISIOTCS TIPH

nepecdére pe-3yIbTaToOB MOACIUPOBAHHS?
10 Kakoe BemecTBo UCIONb3yeTcsl Ul MOJEINPOBAHNUS




P3 JlabopatopHas ITK-5-31;11K-5- 1 UYro Takoe ycamouHas pakoBHHA?
pabota "U3yueHue YI;IIK-5-B1;IIK-6- |2 [IpuunHa oOpa3oBaHHsl yCal0YHON PaKOBHUHBI B CTAJIbHOM
YCaJOYHBIX 31;IIK-6-Y 1;I1K-6- CIIATKE
IIPOLIECCOB IIPU B1 3 OT 9ero 3aBHCHUT 00BEM yCaJ0UHOMN PAKOBHHBI?
KpUCTAIIM3aLN 4 MecTto 1 MexaHU3M 00pa30BaHuUs yCal0YHON PaKOBUHBI.
CTaJi B U3- 5 ®DakTopbl, BIHAIONINE HA BENUYUHY B GOPMY yCaTOIHOI
JIoKHUIax" PaKOBUHBI.
6 Crioco05b! yMEHBIICHHUS TOIOBHON 00pe3u CIHUTKa:
KOHCTPYKTHBHBIE U TEXHOJIOTHYECKHUE.
7 Kax Brmmsier yTeruieHre u o00rpeB BepxHeil YacTH CIIUTKa Ha
OTHOCHUTEIBHYIO [ITyOUHY yCag0uHOH PAKOBHHBI M BBIXOA TOAHO TO?
KakoB MexaHH3M 3TOTO BIUSHUSA?
8 Kak BiusieT oTHOLIEHUE BBICOTHI K LIMPHHE CIIUTKA Ha
OTHOCH "TEJIbHYIO IMIy-OMHY yCaJOYHON paKOBHHBI U BBIXOJ] TOTHOTO?
KakoB MexaHU3M 3TOT0 BIHA-HUA?
9 Kak Biusier ymmpeHne ciauTka Ha OTHOCUTENBHYIO TITyOHHY
ycaiouHO# pako-BuHBI? KakoB MeXaHH3M 3TOTr0 BIUSAHUA?
10 Kax Bmmsietr opma ycagodHOI pakOBHHBI Ha BEIXOJ TOJJHOTO
Me—Tasia’?
11 Kak Biusier cKopocTh pa3sIMBKH U TEMIEpaTypa
pa3IBaeMoil KHUIKOCTH Ha OTHOCH "TENBHYIO TNIyOHHY yCal0qHON
PaKOBHUHBI U BEIXOH TrofHOro? KakoB MexaHH3M 3TOTO BIUSHUA?
12 Kak BiusieT croco6 pa3iuBKH Ha OTHOCHTEJIbHYIO TIyOHHY
yCaJ0uHOI paKko-BUHEI M BBIXOJ rogHOro? KakoB MexaHN3M 3TOTO
BIUSHUSA?
P4 JlaGoparopHas MK-5-31;1IK-5- 1 DaKkTOphl, ONPEACIIAIOLINE TOIINUHY TBEpAONH KOPOUKU
paboThI V1;ITIK-5-B1;I1IK-6- [ MeTtanna Ha BBIXO/E U3 KPUCTAILIIU3ATOPA.
"MopenupoBanue 31;I1K-6-Y 1;I1K-6- 2 ®DaKTOpkI, ONPEACISAIONINE TITYOUHY PACTIONOKESHUS KUAKOH
HENpepbIBHON B1 (ha3sl B Tee HENIPEPHIBHOTO CITUTKA.
pas3nuBKH cTaIH" 3 Crioco0bl pacueTa TONIIUHBI 3aTBEPAEBIIEeH KOPKU
HENPEPLIBHOTO CIUTKA.
4 OmnpeneneHne TTyOUHBI )KUAKOH (ha3bl CIMTKA pacUETHBIM
MyTeM.
5 TexHonornueckue napamMeTpsl, ONpeAessIone
npousBoaurenbHocts MHII3.
P5 JlaboparopHas ITK-5-31;I1K-5- 1 Bunpl 1ehekToB HENMPEPHIBHOIUTON 3aTOTOBKH.
paborts! "U3yuernne | YL IIK-5-BL;IIK-6- |2 Kaxkne nedexTsl cauTka OTHOCSATCS K TIOBEPXHOCTHBIM?
nedekTos 31L;IIK-6-Y ;IIK-6- |3 Kakue nedexTrl cnuTKa SBISAIOTCS BHYTPEHHUMU?
HernpepsiBHO-UTOM | B1 4 Kak BBINIAAUT M3ydaeMblii neexT?
3aroTOBKH" 5 KakoBBI TpUYMHEI BOSHUKHOBEHHS N3y9aeMoro nedexra?
6

KakoBbI MepBbI MpeynpeskIcHus: 00pa3oBaHus H3y4aeMOro
nedexra?




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/l.]'leT]>I, TECThI H T.l'l.)

Tekymuii KOHTPOJIb PE3YIBTATOB OCBOCHUS Y [ B COOTBETCTBUU C paboyeil mporpaMMoi U KaleHIapHO-TEMAaTHIeCKUM TIAHOM
MPOMCXOJUT P UCIOIB30BAHUY CIEAYIOMUX 0053aTeNbHBIX (POPM KOHTPOJIS:

1). BeimoHeHMe ¥ 3amuTa 1a00paTopHBIX paboT B BUAE YCTHOTO OMPOCa IO KOHTPOJIBHBIM BOIIPOCAM;

2). BeimonHeHHE 3TarnoB MPOMEXyTOTHOTO KOHTPOJIS IO TeMaM Kypca B (hopMe KOMIBIOTEpPHOTO TecTupoBaHus. [lepeueHp
BOIIPOCOB KOMIIBIOTEPHOTO TECTUPOBAHMS MPEACTaBIEH B OJHOMMEHHOM Kypce Ha miatdopme LMS Moodle.

IMpomexxyTounas aTtectanus 1mo Y /1 ocymiecTBiIseTCs MPH HCIOIB30BAaHIHA CIIEIYIONIIX 00sS3aTEeNbHBIX (POPM KOHTPOJIS:

1). BemmonHeHue 1 3amuTa KypcoBOH paboThI B YCTHOH (hopMe 10 KOHTPOJIBHBIM BOIPOCAM U 3aJaHUSIM, HJIH B BHJC
KOMITBIOTEPHOTO TECTUPOBAHHMS 10 TECTOBBIM 3a1aHusM B cpene LMS Moodle.

2). DK3aMeH, KOTOPBIH MOKET IIPOBOJUTCS B YCTHOH (popMe 1o OmreTaM, BKITIOYAIONTHM TEOPETHYESCKUE BOTIPOCHI 1 3a/1auH,
OXBaTHIBAIOIINE BCe pa3aensl Y /I, i B TeCTOBOM (hopMe o TeCTOBBIM 3amanusM B cpene LMS Moodle.

Huxe npencrasnen oOpasel] 9K3aMeHallMOHHOTO OueTa.

MmuHHICTEpCTBO HAYKH U BEICIIEro oopasoBanus Poccuiickoit eneparm

(heneparpHOE TOCYJAPCTBEHHOE AaBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE BEICIIETO 00pa30BaHUs

«HanuonaneHpIi HccaeoBaTeNbCKUi TexHoMornueckuil yauusepceurer « MUCHUC

HOBOTPOULIKWI GUITAAT

Kadenpa Metamnyprudaeckux TEXHOIOTHIA U 000pyIOBaHUS

SK3AMEHALIMOHHbIN BUJIET Ne 0

Jucuuruinna: «Teopus U TEXHOIOTUS PA3IUBKH CTaIN

Hampasienne noaroroBku 6akanaspos: 22.03.02 Metamtyprus

IIpo¢uns noaroToBku: «MeETaLTyprus YePHBIX METAIIIOBY

®dopma o0yueHUS:

®dopma poBeACHHS IK3aMeHa: YCTHas

1. ITporieccsl, MPOUCXOSAIIIE BO BPEMs BRIITYCKA CTAIN U3 CTAICIUIaBIIIBHOTO arperara, BBIACPKKH €€ B KOBIIIE U PAa3IHBKH.

2. [lepeuncnute OCHOBHBIE Y3JIbI MAIIMHBI HETIPEPHIBHOTO JIUThS 3ar0TOBOK. KpucrannuzaTop: Ha3HauYeHHUE, KOHCTPYKIINH,
Martepual, CTOHKOCTb, JUIMHA U opMa rornepedHoro ceueHus. CoBpeMeHHbIE TpeOOBaHHS K KOHCTPYKIIUHU KPHCTAUTH3aTOPOB.
3amaga. OnpenennTh AaMeTp KaHayla CTakaHa MPOMEXXyTOYHOTO KOBIIA ITPU Pa3JIMBKE CBEPXY CTany Mapku 20 Ha CIIUTKH MacCoH
91. BMecTUMOCTB CTaepa3TBOYHOTO KoBmIa cocrapiseT 2001. PaznnuBka npom3BoanTCs CH(OHHBIM CIIOCOOOM B M3TI0KHUIIBL,
YCTaHOBJICHHBIE Ha 4-MECTHBIX MOAAOHaX. Hannyuriee kauecTBO MOBEPXHOCTH CIUTKOB MOIy4aeTCsl IPU CKOPOCTH HANOJI "HEHHS
nznoxuun ot 0,3 1o 0,5 M/mMuH. BeicoTa cimtka = 2,3 M. HenocTaroniue JaHHbIe IPUHATH CAMOCTOSATEIHHO.

CocraBui:

3aB. Kapenpoit MTuO A.H. lIlanoBanos

TecTs! 1t SK3aMeHa reHepupyrotes cuctemoir LMS Moodle n3 6anka TecTOBBIX BOIPOCOB ¥ 3aganuii. TecT coctout u3 18
TEOPETUIECKUX BOMPocoB (20 6aioB 3a mpaBMIBHBIN OTBET) U 4-X 3a7a4 (60 O6aoB 3a MpaBUIIBHBINA OTBET). Bpems nmpoxoxkaeHus
TecTa OTPAHUYCHO - 35 MUHYT.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

1). Kputepuu oLieHKH TeKyIiero KOHTPoJst ocBoeHus Y /[ (B BHIE KOMIBIOTEPHOTO TECTUPOBAHHUS):

«OTnnuHOY - nonyyenue 6onee 90 % 6anaoB 1O TECTY IIPU BHITOIHEHUH TECTA 32 PEIIAMEHTHUPOBAHHOE BpeMs

«Xoporro» - moiydenue ot 75 10 90 % 06aoB Mo TeCTy MPH BBHITIOTHEHUH TECTa 32 PEIIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPHUTENBHOY - TTONTydeHue oT 50 10 75 % 0aioB 1Mo TecTy P BHITOTHEHUH TECTA 32 PEIIAMEHTHPOBAHHOE BPEMS
«HeynoBnerBoputensHo» - mosrydenue Mmenee 50 % 0anioB 1o Tecty

2). Kputepun omeHKH OTYETOB 110 J1a00paTOpHBIM paboTaM B YCTHOH (opme:

«3a4YTEHOY - BHITIOIHEHBI BCE 3aaHUs TaO0paTOPHOIT pabOThI, CTyAEHT OTBETHII HAa BCE KOHTPOJIBHBIE BOIIPOCHL.

«HE 3a4TEHO) - CTYJICHT HE BBIITOJIHUII WM BHIOJIHHI HENPABUIBHO 33/1aHNUS 1a00paTOpHOM pabOThI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIC BOIIPOCHI C OITMOKAMH HIJIM HE OTBETHJI Ha KOHTPOJIBHEIE BOIIPOCHL.

3). Kputepuu oLieHKH 3a1IUThl KypCcOBOH paboThl B yCTHOH popme

«OTnn4HOY - paboTa COAEPKUT IPAMOTHO M3JIOXKEHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcst OTCYTCTBHEM OIINOOK B pacuerax,
JIOTHYHBIM ¥ TTOCIIEA0BATEIIFHBIM H3JI0KEHHEM MaTepHana B MOSICHUTETIbHON acTu. [1pu 3amuTe paboTH! CTYIEHT OKa3bIBaeT
TyOOKHe 3HaHHS BOIIPOCOB TEMBI; CBOOOTHO OIEPHUPYET PACIETHBIMHU JAHHBIMHE; JIETKO OTBEYAeT Ha TOCTABICHHbIE BOIIPOCHL
«Xopormoy - paboTa COAEPKUT IPaMOTHO U3JI0KEHHYIO PACYETHYIO 0a3y, XapaKTepU3yeTcs OTCYTCTBUEM OIIHOOK B pacyeTax,
JIOTHYHBIM ¥ TTOCIIEA0BATEIIFHBIM H3JI0KEHHIEM MaTepHaa B MOSCHUTEIbHON acTu. [1pu 3amuTe paboThl CTYIEHT HOKa3bIBACT
3HaHHS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPyJHEHHH OTBEYAET Ha MOCTABICHHEIE BOIPOCHL.

«Y 1OBJIETBOPUTENBHOY - paboTa COAEPKUT PAaCUETHYIO 0a3y, XapaKTepU3yeTcs HaIMuHeM OTACeIbHBIX OINOOK B pacyerax. [Ipn
3aIIUTe CTYJEHT NPOSIBIIET HEYBEPEHHOCTb, TIOKa3bIBAET Cllaboe 3HAHUE BOIIPOCOB TEMBI, HE Ja€T MOJIHOTO, apTyMEHTHPOBAHHOTO
OTBETA Ha 33JaHHBIC BOIIPOCHI.

«HeynoBneTBopHTETEHOY - paboTa HE COAEPIKUT PAaCUCTHYIO 6a3y, HE OTBeUaeT TPEOOBAHMUSIM, H3T0KEHHBIM B METOJUUCCKHUX
yKa3aHUSX, UIMEET 3HaUUTeIbHbIE OMIMOKH B pacueTax. [Ipy 3amure cTyAeHT 3aTpyAHSETCS OTBEYATh HA MIOCTABJICHHBIE BOIPOCHI MO
TeMe, He 3HAaeT TEOPHHU BOIIPOCa, TIPH OTBETE JIOMYCKAET CYIIeCTBEHHbIEC OMINOKH.

4). Kputepuu 3aMTel KypcoBOil paboThl B JOpMe TECTHPOBAHUSI:

«OT1maHOY - moyuenue 6oiee 90 % G6aiIoB MO TecTy MPH BHIIOJIHEHUH TECTA 33 PEIIIaMEHTHPOBAaHHOE BpeMs

«Xoporro» - moiydeHue ot 75 10 90 % 06anoB Mo TeCTy MPH BBHITIOTHEHUH TECTa 32 PETIAaMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPHUTENBHOY - TOTydeHue oT 50 10 75 % 0aioB 1mo TecTy P BHITOTHEHUH TECTA 32 PEIIAMEHTHPOBAHHOE BPEMs
«HeynoBneTBoputensHo» - mosrydenue Mmenee 50 % 0anios 1o TecTy

5). Kputepun oneHku 3x3aMeHa B YCTHOH opme:

«OTIUYHOY - CTYACHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHNUS, BIIaICET TEPMUHOJIOTHEN, IeaeT apryMEHTHPOBaHHbIE
BBIBOZBI M1 00OOIICHUS], TPUBOANT IIPUMEPBI, TIOKa3bIBAaCT CBOOOJHOE BIaCHHE MOHOJIIOTHYECKOH PEYBIO M CIIOCOOHOCTH OBICTPO
pcarupoBaTth Ha YTOUHSIIOIIHUC BOIIPOCHI.

«X0opo1Io» - CTYACHT JEMOHCTPUPYET IPOUYHBIEC TEOPETUUECKUE 3HAHMUS, BJIaJceT TEPMUHOIOTUEH, Ie1aeT apryMEHTUPOBAHHBIE
BBIBOZIBI ¥ 00OOIEHUS], TPUBOAUT TIPUMEPBL, HO IIPH 3TOM JeJIaeT HECYIIECTBEHHBIE OLTMOKHU, KOTOPBIE OBICTPO HCIIPABIISET
CaMOCTOATEIIBHO WA ITPU HE3HAYUTCIIHLHOM KOPPEKIHNU NPETIOAaBaATCIIEM.

«Y IOBIETBOPHUTEIBHOY - CTYACHT IEMOHCTPHUPYET HETIIYOOKHE TEOPETHIECKHE 3HAHUS, TPOSIBIIAET c1abo chopMUpOBaHHBIC
HaBBIKH aHAJIM3a SIBJICHUI U IIPpOLECCOB, HEAOCTATOYHOC YMEHUEC ACJIaTh apTYMCHTUPOBAHHBIC BBIBOALI U IPUBOJAUTDH ITPUMEPLI,
MOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTEIO U [OCIIEJ0BATEIbHOCTBIO H3TI0KEHYS, IETaeT
OHII/I6KI/I, KOTOPBIC MOXKCT UCIIPABUTDH TOJIBKO IMTPU KOPPCKIUHN ITPCIIOAABATCIICM.

«HeynoBneTBOpUTENBHOY - CTYAEHT IEMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEAMETa, HE yMEET JelaTh
apryMEHTHPOBAaHHbIC BEIBOJBI U TPUBOAUTE IIPUMEPHI, HE BJIaJICET TEPMHUHOIOTUEH, IPOSIBIISIET OTCYTCTBHE JIOTHYHOCTH U
OCJICA0BATCIIbHOCTBIO U3JIOXKCHUA, ACJIaCT OIHI/I6KI/I, KOTOPBIC HC MOXKCT UCIIPABUTDH JaK€ IIPHU KOPPECKIIHUHU ITPEIIOAaBaTCIICM.

6). Kputepun orieHKH 5k3aMeHa B HopMe KOMIBIOTEPHOTO TECTUPOBAHHMS:

«OT1maHOY - moyuenue 6oiee 90 % 6aiIoB MO TeCTy MPH BHIIOJIHEHUHU TECTA 33 PEIIIAMEHTUPOBAHHOE BpeMs

«Xoporro» - moiydenue ot 75 10 90 % 06anoB 1o TeCTy MPH BBHITIOIHEHUH TECTa 32 PETIAaMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPHUTENBHOY - TOTydeHue oT 50 1o 75 % 0aioB 1mo TecTy P BHITOTHEHUH TECTA 32 PEIIAMEHTHPOBAHHOE BPEMs
«HeynoBneTBoputensHo» - mosrydenue Mmenee 50 % 0anios 1o Tecty

6. YHEBHO-METOJUYECKOE U TH®OPMANIMOHHOE OBECIIEYEHHNE

6.1. Pekomenayemast qureparypa

6.1.1. OcHoBHAas1 IUTepaTypa

ABTOpBI, COCTABUTEIU 3arnaBue bubimmoreka WsnarenscTBO, TOA
JI1.1 | Kynpun B.A. Teopust 1 TEXHOJIOTHS M.: "Mup", OOO
MIPOM3BOJICTBA CTAJIH: YUeOHHUK "U3natenscteo ACT", 2003
JUTS BYy30B
JI1.2 | AB.Hedenos, MaiuuHsl 1 arperaTbl H® HUTY «MHUCuC», 2014
H.A.Unuenes, HETIPEPBIBHOTO JIUTHS
N.Allyp 3aroTOBOK : YUeOHHK




6.1.2. lonotHUTeILHAS JINTEpaTypa

ABTOpLI, COCTaBUTCIIN

3armaBue

bubimorexa

I/IBI[aTeJ'ILCTBO, rog

JI2.1 |CwmupnoB A.H., HenpepriBHast pa3ziuBKka cTaiu: Honeuk: JJonHTY, 2011
Ky6epckuii C.B., Y4eOHuK
IlIrenan E.B.
JI2.2 | lanosanoB A.H. Teopust u TEXHOJIOTHS H® HUTY "MUCHUC", 2024
pa3IUBKH CTaH: Y4eOHOe
nocobue
6.1.3. MeTtonuueckue pa3paboTku
ABTOPBI, COCTaBUTENHU 3arnaBue Bubnmnoteka WznarenscTBO, 101
JI3.1 |IlanoBanos A.H. PasnuBka u kpucTtamnusanus Hosotpouuk: HO HUTY
cranu: JlabopaTtopHbIit "MUCuC", 2014
MPaKTUKYM
JI3.2 |Ianosanos A.H. Pacuer mapamerpos Hosotpounk: HO HUTY
HEINPEePBIBHOW PA3JIMBKHU CTAJIH: «MHUCuCy, 2020
MeTtonuveckue yKazaHusl JIs
BBITIOJIHEHHS KYPCOBOM pabOThI
JI3.3 |Ianosanos A.H. Breneunas 06paboTka Hosotpounk: HO HUTY
pa3nuBKa CTaJH: "MUCHUC",
METOANYECKUE YKa3aHUs IS
MPAaKTUIECKUX 3aHATHN U
CaMOCTOSTETbHON paboTHI
0akaaBpoOB IO HANIPABJICHHIO
22.03.02 "Merannyprus" .
(mpodms "O6paboTka
METaJIJIOB JIaBJICHHEM'") BCeX
(dhopM 00yIeHUs
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTepHET»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.ru
73 | Poccuiickas HaydHast SJIEKTpOHHAsE OUOIHOTeKa www.elibrary.ru
6.3 IlepeyeHb MPOrpaMMHOrO0 obecrevyeHust
I1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 |Zoom
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U MPOodecCHOHATBHBIX 023 JaAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. Hasnauenwne Bupg OcHareHnue
212 VYuebnast  ayguropus  aus  3aHATHH | JIex 1 . - Komnsiotep B cbope;
JIEKIIUOHHOTO THUIA, MIPaKTHUYECKUX 1 mr. - Ilpoekrop Acer ¢ MOTOJOYHBIM
3aHITUN kperuienueM P 5206(3D) ;
1 mrt. - Oxpan Lumien Eco Picture 200x200
cM™;
22 . - CTON CTyACHYECKHIA;
1 . - [IpenonaBaTenbCcKuii CTOI;
44 mt. - Ctymn.
217 VYuebnas aboparopust JIa6 1 wrT. - Merannuyeckuil creH;
1 IIT. - Cretax oz, 00pa3ibl
900*500%2000;
1 mr. - Cremwrax mong  o0pasimbl
900*500%2000;
1 . - Becsl m1abopaTopHbIe TEXHHYECKHUE;
1 . - Maket TOMEHHOTO 1IeXa;
1 mr. - MakeT MapTeHOBCKOIO LeXa.

8. METOAUYECKHUE YKA3AHUA J1JI OBYYAIOIUXCA

OcBoeHUe OUCHUIUINHBI IPEAToaraeT Kak MPOBeACHNE TPAIUIIMOHHBIX ayAUTOPHBIX 3aHITUH, TaK U PadOTy B 3JEKTPOHHON
uHpopmanmonHo-oopazoparenbHoi cpeae HUTY MUCHUC (BUOC), yacThio KOTOPOH HEMOCPEACTBEHHO MPEIHA3HAYECHHON 15
OCYIIECTBIICHHUS 00pa30BaTEIBHOTO MpoIiecca SIBIIETCS IIEKTPOHHBIN 00pa3oBaTenbHbIH pecypc LMS Moodle.




PexoMeHaluy 1o ycrenHoMy OCBOCHHIO Kypca B TPaAUIIMOHHON (opme.

J11s1 yCIIeITHOTO YCBOCHUS TEOPETHIECKOTO MaTepraia He0OX0IMMO PEryJIsIpHO MOCEIIaTh JICKIINH, IePSUNTHIBATE JICKITMOHHBII
MaTepHa, 3HaYNTeIbHOE BHUMAHHE YACIATh CAMOCTOSTEIEHOMY H3YUCHHIO JUCIIUILINHEL.

IIporpamMma AUCIUIIIMHBI BKITIOYAaET TEKIIUOHHbIE, IPAKTHUECKHE 3aHATUS U JJaOOpaTOPHbIE 3aHATHS, BBIOIHEHUE KypCOBOIl
paboThI.

Kypcoas pabota oTiaugaeTcs 3HAYUTEIHHEIMHI 3aTpaTaMH BPEMEHH U TPeOyeT OT CTyIeHTa 3HaHHH JICKINOHHOTO MaTepHaia,
METOJHYECKUX yKa3aHMI 110 BEITOTHEHHIO KypCOBOH pabOTHI M OOBIIOrO BHUMAaHHUSA. B CBSI3H ¢ 3TUM, P IIIAaHHPOBAHUHU CBOEH
CaMOCTOSATENBHOM pabOTHI BaM CIIEAYET YYUTHIBATh, YTO MIPOITYCK JIEKIIMOHHBIX 3aHATHH N HEBHUMATEJIbHOE OTHOILICHHUE K
M3y9IEHHIO METOANYECKIX YKa3aHUH CYIIECTBCHHO OCIOKHHT BEHIITOJTHEHHE KyPCOBOM paOOTEL.

IToaroToBKa K BEIMOIHEHUIO KypCOBOI pabOTHI 3aKIIF0YACTCS B H3yUCHHUH COOTBETCTBYIOMUX METOANIECKIX YKa3aHUH U
CTaHIAapTOB 1O 0(OpMIIEHHIO PabOTHI. 3alaHie Ha BHIIOJIHEHHE KypCOBOil pabOThI BBIIAETCSl HA MPAKTHUECKUX 3aHATHSX B
cootBercTBuH ¢ PIIJI. Cpok caaum Ha MpoBepKy — 3a 2 HEIENH JI0 3K3aMeHalHOHHON ceccun. KOHCynbTaluy 1o Bonpocam,
CBSI3aHHBIM C BBITIOJIHEHHEM KyPCOBOI pabOTHI MPOBOIATCS II0 COITTACOBAHMIO C TIPETIOaBaTeIeM, BEAYIINM JUCIUILINHY, B
COOTBETCTBUU C PACIUCAHUEM.

OdopmiieHHast B COOTBETCTBHHU CO CTaHAAPTaMM KypcoBas paboTa caaercst Ha Kadeapy MeTamIypruiecKux TeXHOJIOTHH 1
obopynoBanus. [IpaBHIIEHO BEITOMTHEHHAS PaboTa OMyCKaeTCs K 3alliTe, KOTOpast IPOBOIUTCS B YCTHOH (opMme Ha
9K3aMEHAIIMOHHOH ceccun. PaboTa, He ToImyIeHHas K 3aluTe, BO3BPAIIACTCS CTYACHTY Ha TOpaboTKy.

JlabGopaTopHble pabOThl OTIMYAIOTCS 3HAUYUTENBHBIMU dHEeprozaTparamMu. YacTs paboT MPOBOAUTCS MPH UCTIONb30BAaHUU
BBICOKOTEMIIEPATYpPHBIX arperaTos, CBsA3aHa CO 3HAUUTENBHBIMU 3aTPaTaMU BPEMEHH, KPOME TOTO, Ul UX MOJTHOLIEHHOTO
BBITIOJTHEHHS TPEOYeTCs ydacTHe B HEH HECKOJIBKHX CTYAEHTOB IO PYKOBOICTBOM ITpENOAaBaTeNs MK TabopanTa. B cBs3m ¢ atnMm,
IpH IIaHHPOBAaHUU CBOEH yueOHOI paboThI BaM CleAyeT yUUTBIBATh, YTO MPOITYCK JIADOPATOPHOTO 3aHATUS CBA3AH CO
CIIOKHOCTSIMH MX BBITIOTHEHUSL.

[ToxroToBKa K BEIOIHEHHIO Ja0OPATOPHOIT paOOTHI 3aKITI0YAETCS B COCTABIEHUH TEOPETHIECKOTO BBEICHUS K 1Ta00paTOPHOI
pabote. [Tocie BeImonHeHNs 1abopaTopHOit paboTs! odopmiseTcs oTdeT. PaboTa cunTaeTcs MOTHOCTHIO 3aUTEHHOM IOCIE ee
3alIUThL. 3alInTa Ja00opaTopHBIX PadOT MPOBOAUTCS HA TaOOPATOPHBIX 3aHATHUSIX.

VYyacTue B IpaKTHYECKUX 3aHATUSIX TPEOYET OT CTYJICHTOB BBICOKOH CTEIIEHN CaMOCTOSITEIIbHOCTH U COCOOCTBYET Oostee
ITyOOKOMY OCBOCHHIO TEOPETHUECKUX MOIOKCHNH U UX MPAKTHIECKOTO NCTIONB30BaHMs. Ha MpakTHIeCKnX 3aHATHIX CTYICHTHI
MO PyKOBOJCTBOM IIPEIOJaBaTeNsI BBIMOIHAIOT pacyeThl CTACIIIaBUIBHBIX TIPOIIECCOB, a TIOJyYEHHBIE PEe3yIbTaThl COMOCTABIISIOT
C peaJbHBIMH MPOU3BOICTBEHHBIMU BETNYNHAMHU.

IMToaroroBka k 3K3aMeHy MO IUCHIUILTIHE 3aKII0YaeTCs B H3YYCHUH TEOPETHIECKOTO MaTepHaa 110 KOHCIIEKTaM JIeKIIHH,
HUCTOYHHKAM OCHOBHOH W JTOTIOJHUTEIBHON JIUTEPATypHI.

Yrto6bl BaM OBLIO HHTEPECHEE U3Y4aTh METAILTyprUIecKUe JUCIUIUIMHEI, IPOCIeKUBATh UX B3aUMOCBS3b C Ballleil
CIIELIMAIbHOCTBI0, HEOOXOIMMO ITOCTOSIHHO PACIIMPATH CBOM KPYro3op, B 4eM OOJIBIIYIO TOMOIIb MOXKET OKa3aTh EPUOANIECKas
JIuTeparypa: xKypHausl «/3Bectus By30B. UepHas Metaiutyprusy, «Metamnypr» u «CTaiby.

PexomeHnganuy 1o 0OCBOSHHIO JUCIUILIMHBI B TUCTAHIMOHHON (POpMeE IOCPECTBOM 3IIEKTPOHHON HMH(OPMaMOHHO-
obpazosatensHoit cpenst HUTY MUCHUC (OUOC), 9acThio KOTOPO# HENMOCPEACTBEHHO MPeAHA3HAYCHHOMN JUTS OCYIIECTBICHUS
00pa3oBaTeIRHOTO MpoIiecca SBISIETCS AIIEKTPOHHBIN 00pa3oBaTensHbIi pecypc LMS Moodle.

LMS Moodle ucnonb3yercst MpeuMyIIeCTBEHHO Il aCHHXPOHHOTO B3aUMOACHCTBUS MEXIY YUaCTHUKaMU 00pa3oBaTeIbHOTO
npolecca nocpeactsom cetu «MHTEpHET».

Uto0bI 3 PEeKTUBHO UCTIONB30BaTh BO3MOHOCTH LMS Moodle, a cOOTBETCTBEHHO U YCIETITHO OCBOUTH TUCIMIUTHHY, HYKHO:
1) 3apeructpupoBathcs Ha Kypc, JUIS 4ero cIeayeT IMepeiTu 1o CChUIKE, BEIJaBaeMoil COTpYIHUKAMHU AeKaHaTa UITN
npenojasareneM. JIOrMH 1 mapons AJsl perucTpaluy 1 paboTe ¢ KypcoM COBNAAAeT C JOTMHOM M MaposieM OT JINUYHOTO KaOHHeTa
HUTY MUCUC;

2)B pyOpuKe «B Hauano» 03HaAKOMUTECS € COJIEpKaHUEM Kypca, BOIPOCAMH JUIS CAMOCTOSTEIEHOM MTOJTOTOBKH, YCIOBUSIMH
JIOMyCKa K aTTecTaliy, (opMOi MPOMEKYTOUHON aTTecTaluy (3a4eT/9K3aMeH), KpUTEpUSIMHU OLICHUBAHUS U JIp.;

3)B pyOpuke «Moyii», 3aX0/1s1 B COOTBETCTBYIOLINE Pa3zeibl H3ydaTh yueOHbIe MaTepHalbl, pa3MeIeHHbIE ITpernoiaBaTeneM. B
T.4. TIOJIB30BATRCS INTEPATYPOH, PEKOMEHIOBAHHOI IIpeIoiaBaTesieM, IEPEX0Is 10 CCBUIKAM;

4)B py6puke «bubarOTEeKa» BO3MOXKHO MOJAOUPATh IS BBIIOIHEHUS MIUCBMEHHBIX Pa00T (KOHTPOIIBHEIE, JOMAITHHE paboTHI,
KypCOBbIE pabOTBI/TIPOEKTHI) TUTEPATYPY, pasmeniennyto 8 ObC HUTY MUCHUC,;

5)B pyOpuKe «3amaHusD» HY)KHO 03HAKOMHUTECS C COJIepKaHUeM 3aJaHus K MICEMEHHOI padoTe, CpoKaMu cadur, KpUTSPHUSMH
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBIIONHUTE paboTy(bI), MOATPY3UTH 3AECH XKe AT MpoBepku. Eciti paboTa copep uT pHCyHKH,
(hopMyJIBI, TO C LIENBIO COXpaHEeHUs! POPMaTHPOBAaHUS ee Hy KHO moarpyxats B pdf popmare.

PaGota, nmoarpy»xaemast 1715t IPOBEPKH, JOJDKHA:

- coZieprkaTh BCE CTPYKTYPHBIC 3JIEMEHTHI: TUTYJIBHBIN JINCT, BBEICHHE, OCHOBHYIO YaCTh, 3aKIIIOUCHNE, CIINCOK HCTOYHHUKOB,
HPUIIOKEHUS (IIPH HEOOXOXUMOCTH);

- ObITH O(hOpMIICHA B COOTBETCTBUH C TPEOOBAHHSAMH.

IIpenonaBatens B TEUCHHE YCTAHOBIEHHOTO CpoKa (He OoJiee AecsITH JHEH ) nIpoBepseT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEICH3UI0. B Hell OH yKka3bIBaeT Kak MOJOKUTENbHBIE CTOPOHBI paboTHI, Tak 3aMedaHus. [Ipn Hanmauy B pereH3un
3aMeYaHuil 1 peKOMEHIAalUH, Hy)KHO BHECTH MIONIPABKHU B paboTy, OATPY3UTH €€ 3aHOBO I HOBTOPHOI mpoBepku. [1pu sTom
Ba)KHO CJICJIUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JIOJDKHO OBITH BBINOJIHEHO 3a/1aHue. [Ipu HapyImeHnn cpoKoB, yKa3aHHBIX
TIpeTo/iaBaTesieM BO3MOKHOCTE ITOJITPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BEIBOIUT COOOIICHHE O HApYIIEHHH CpoKoB. [1o
OKOHUYaHUH CEMECTpa HOATPY3UTh pabOTy HE MOIYIUTCS;

6)B pyOprKke «TecTbl» MPOUTH TECTOBBIE 3a7aHUsI, OCBOUB COOTBETCTBYIOLIMI MaTepuall, pa3MeIleHHbI B pyOpuke «Morynny;
7)B pyOpuKe «OICHKI» OTCIEKHUBATh CBOIO yCIIEBAEMOCTE;

8)B pyOpuke «OOBABICHUS» YUTATh OOBSBICHIUS, Pa3MelaeMbIe ITPENOoAaBaTeNIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyOpuke «OOCy)IeHHUS» CO3aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIAIOTCS 0OII1Ie MOMEHTHI, BBI3BIBAIOIINE




BOIIPOCHI y OONBIIMHCTBA TPyNIbI). [laHHas pyOpHKa Tak:ke MOXKET OBITh HCIOIb30BaHA JUIS B3aUMHOM ITPOBEPKH;

10)posiBASATH PETYJISPHYIO aKTUBHOCTH Ha Kypce.

ITpenMymiecTBEHHO [UI CHHXPOHHOTO B3aMMOJICHCTBHS MEXKy YIaCTHHKaMH 00pa30BaTeIBHOTO MpoIiecca IMOCPEICTBOM CeTH
«MHTepHEeT) HCHONB3yeTcsd cucTeMa BuaeokoHpepeHncazu Microsoft Teams (MS Teams) nunu Zoom. BapuaHT ncmons3yemoit
cucreMsl BKC yxasbiBaeT nmpenogasaTens. UTOOBI MOTHOLIEHHO UCTIONB30BATh €70 BO3MOXKHOCTU HYXKHO YCTAHOBUTH MPUIIOKEHUE
BKC Ha nepcoHanbHbIH KoMmnblotep u/nnu tenedoH. CrapoctaM Hy>HO co3zath rpymiy B MS Teams uian noxyduts
HICHTU(HUKAIIOHHEINH HOMep KoH(pepeHin B Zoom. Crucrema BKC mo3Bomser:

- CIIyIIaTh JEKILUH;

- paboTaTh Ha IPAKTHIECKHUX 3aHATUSX;

- OBITH Ha CBSI3M C IIPEIOIaBaTeNeM, 33/1aBasi €My BOIIPOCHI MIIM OTBEYAasl Ha €T0 BOIIPOCHI B 00IIEM HaTe.

[Ipu npoBeneHnH 3aHATHII B AUCTAHIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCerna paboTaTh ¢ BKIIOUCHHONW KaMEpOH.
HckntoueHne — ecitu penoaaBaTeNb HONPOCHT OTKITIOUUTh KaMephl 1 MUKPO(OHBI B CBA3U ¢ OombIInMu noMexamu. Ha aBaTapkax
JIOJDKHBI OBITh NCKIIFOUUTEIILHO AEJIOBBIE (DOTO.




