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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom ot 20 1. Ne

3aB. kadeapoii H.A. ®eoKTUCTOB

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u ogo0peHa a1 peanusaruu B 2029 - 2030
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPUATIOBEICHUS

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2031 - 2032
y4eOHOM ToJy Ha 3aceAaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MaTEPHATIOBEACHHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoxTucron




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
[ensimu ocBoeHus AucUUIUIMHBL «CTPYKTYpoOoOpa3oBaHUE B OTIMBKAX» SBISIOTCA:
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadyecTB, a Takke (opMuUpoBaHUE MPOPECCHOHATBHBIX

KOMITETEHIIMH B COOTBETCTBUU C TpeboBanmsimMu OI'OC 3++ 1mo HampaBICHUIO MMOATOTOBKH
22.03.02 Metamtyprusi.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuumubaa CTpykTypooOpa3zoBaHHE B OTJIMBKaxX BXOJUT B 4acTh y4eOHOro IUIaHa
(bopMHpyEeMyI0 Y4acCTHUKaMH 00pa30BaTeJIbHBIX OTHOUIEHUH 00pa30BaTeIbHON POrPaMMBl.

Jig  u3ydeHMs  OUCUMIUIMHBI  HEOOXOAMMBI — 3HaHUS  (YMEHHs,  BIJIAQJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS AUCIHUILTAH/ IPAKTHK:

MarepuanoseneHue

3HaHus (yMEHUs, BIaJleHUs), TIOJIY4YE€HHbIE P U3YYEHUU JTAHHOM JUCLMILIMHBI Oy1yT
HEOO0XOANUMBI JJI U3yYEHUs] JUCLUIUIMH/TPAKTUK:

[ToaroToBka K mporenype 3aluThl U 3al1Ta BBITYCKHON KBAIU()UKALMOHHON paboThI

3 Komnerenuun ody4yaronierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbTare ocBoeHus qUCHUIUIMHBL (MOyJsl) «CTpyKTypooOpa3oBaHUE B OTJIMBKAX»
o0yyaroIuics 10JbKeH o0afaTh CIeAYOIMMI KOMIIETEHIUSMU:

KO[[ HHIUKATOopa I/IHIII/IKaTOp JOCTHXKCHUSI KOMIICTCHIIN

[IK-2 Crocoben KOHTPOJHUPOBATH BBIIIOJIHCHHUC TCXHOJOIMYCCKHX IIPpOHCCCOB W IIPUHHUMATDL
PpEeHICHU 110 YCTPAHCHUIO ITPUYIHUH UX HapymeHI/Iﬁ

[IK-2.1 O6nazlaeT TCOPCTUYCCKUMHU 3HAHUAMU OCHOB U IIPAKTUYCCKHMH HABbBIKAMHA
IIPOU3BOJICTBA JIMTBIX U3ACTINN U3 PAa3JIMYIHBIX MAaTCPpHUAJIOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABISIET 5 3adeTHbIX eauHuI] 180 akaa. yacoB, B TOM YHCIIE:

— KOHTaKkTHas pabora — 15,2 akaz. 4acos:
—aynutopHas — 12 akaj. 4acos;

— BHeayAauTopHas — 3,2 aKaJl. 4acoB;

— camocTosTenbHas pabora — 156,1 akaj. 4yacos;

— B (popme npakTuieckoil moaroroBku — 0 akai. vac;
— MO/ATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
S B
B aKajl. 4acax o un KOHTPOJISI
Paznen/ Tema 2 (B axan ) == y P Kox
> & © | cCaMOCTOSTENBHOM |  yCIeBaeMOCTH U
JIACIMTUTAHBI N £ = . | xommerenuum
o & paboThI TIPOMEKYTOYHOH
na6. | mpakr. [ €&
Tlek. '8 aTTecTaluu
3aH. 3aH. | O &
1. IIpoueccel kpucTamIM3auu
METAJUTMYECKUX CILIABOB
CamocrosTenbHOe
U3y4YeHHE
1.1 Kpucrammmsanuus yueOHOIl u
YHUCTBIX METAJUIOB. BiusiHue Hay4yHO CaMOKOHTPOIIb;1a0
05 | 35 13,7 Y boIb; MK-2.1
Y [TOBEICHHE JUTEPATYPHI; opartopHas paboTa
HEepacTBOPUMBIX MPpUMecei MIOJTOTOBKA K
nabopaTopHOMY
3aHSITHIO
CamocrosTenpHOE
1.2 Tpomeccer H3y4eHUe
KPHCTAJUTM3ALMH CITABOB 0,5 16 yueOHO# 1 CaMOKOHTPOJIb TK-2.1
TBEPABIX PACTBOPOB 3 Hay4YHO
JIUTEPATyPhI
CamocrosTenpHOe
n3yveHune
1.3 HepaBHoBecHas .
P 0,5 16 yueOHO# 1 CaMOKOHTPOJIb TK-2.1
KpHCTAITM3aLUs CIIJIaBOB
HayYHO
JIUTEPATyPhI
CamocrosTenpHOe
CaMOKOHTPOJIb.
1.4 JlenaputHas H3yHeHHE IIpoBsepka
: P 0,5 15,4 yaebHOii 1 POBCp MK-2.1
KpucTajuin3anus WHIAWBUIAYAJIBHOTO
HaY4HO
3aJaHus
JIUTEPATyPhI
HWroro no pazaeny 2 3,5 61,1
2. 3aTBepaeBaHME OTIUBOK U UX
MHKPOCTPYKTypa
2.1 XapakrepHsble CamocrosTenpHOe
0COOEHHOCTH MpoIiecca n3ydeHune
3aTBEPICBAHUS OTJIUBOK. 0,5 16 yueOHOIt n CaMOKOHTpOJIb MK-2.1
BosnukHoBeHue 3 Hay4HO
Mepex0oTHON 00IacTu JIUTEPATyPhI
2.2 BenuuuHa U cTpoeHHE CamocrosTenpHOe
N p 0,5 16 CaMOKOHTPOINb IK-2.1
MepEeXOTHON 00I1acTH B U3yveHHe




oTimBKax. OcoOeHHOCTH

yueOHOM U

obpasyroreics HAY4HO
MaKpOCTPYKTYPhI OTJIMBOK JUTEPATYPBI
CaMOCTOSTENbHOE
2.3 O6pazoBanue H3yueHHe
MHUKPOCTPYKTYPEI B N
POCTPYKTYD 0,5 16 y4eOHOi CaMOKOHTPOJIb TK-2.1
nepexoiHoH obyacTu u3 HAVIHO
CILIABOB TBEPJIBIX PACTBOPOB J'II/ITG};;.TprI
CaMOoCTOSATENbHOE
H3y4YeHUE
2.4 O6pazoBaHue engOﬁ u
MHUKPOCTPYKTYPHI B yl:{a Ho CaMOKOHTpOITb;
[IepeXOHON 00J1acTH U3 0,5 2,5 16 v J1abopaTopHas TIK-2.1
JIUTEPATYPBL;
CIIJIaBOB C 3BTEKTHYECKHM HOZ[F(F))TOI};II()a I’( pabota
aBHOBECHEM
p nabopaTopHOMY
3aHATHIO
2.5 ObpasoBanue
P CaMOCTOSTENbHOE
MHKPOCTPYKTYPBI B WayueHme
TepEX0IHOM 00IacTH U3 .
pexon 05 16 yueOHOi u CaMOKOHTpPOJIb IK-2.1
CIIJIaBOB C HAVIHO
TIEPUTEKTHYCCKHM JII/ITeyaT .
paBHOBECHEM paryp
2.6 ObpasoBanne
P CaMocCTOsATENEHOE
MHKPOCTPYKTYPBI B CaMOKOHTPOJIb.
° U3ydeHHe
MePEeXOIHOM 00IacTH U3 15 15 GHOM 1 ITpoBepka K2 1
CILIaBOB C ' yl;a Ho UHJIUBUlyaJIbHOTO '
MOHOTEKTUYECKUM JII/ITey:T . 3a1aHus
paBHOBECHEM patyp
HWroro no pazaeny 4 2,5 95
Hrtoro 3a cemecTp 6 6 156,1 9K3aMeH
Hroro no aucuuruinae 6 6 156,1 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

NudopmanmonHas Jekuuss — TOCJIENOBAaTEIbHOE HM3JIOKECHHE MaTepuaia B
JTUCIUIUIMHAPHON JIOTUKE, OCYIIECTBIIIEMOE IMPEUMYIECTBEHHO BepOATbHBIMH CPEICTBAMU
(MOHOJIOT TIpeno1aBaTelis).

JlaGopatopHas paboTa — opranu3anus yueOHoil paboThI C pealbHBIMUA MaTePUATbHBIMU U
MH()OPMALIMOHHBIMUA O0BEKTAMH, OSKCIIEPUMEHTANIbHAS pPAa00Ta C aHAJIOTOBBIMH MOJCISIMU
peabHBIX 00BEKTOB.

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

[TpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBEeHUs POMEKYTOYHOM aTTecTallun
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHO-MeTONMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHue TUCIHUILINHBI (MO1YJIs1)

a) OcHoBHas JUTEpaTypa:

1. ITuxkynos, M. B. OCHOBBI TeOpuHU JTUTEHHBIX MPOLIECCOB: KPUCTAJUIU3AIIMS CIIJIABOB :
yuebnoe nocoodue / M. B. [lukynos, A. H. Konosanos. — Mocksa : MUCHUC, 2015. — 91 ¢. —
ISBN 978-5-87623-825-2. — Tekct : snekTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/69762 (mara ob6pamuenus: 20.01.2026). —
Pexxum moctyna: Ans aBTOpU3. MOJIb30BaTENCH.

2. MarepuanoBenenue : ¢GazoBble ITuarpaMMbl JTBYXKOMIIOHEHTHBIX CHCTEM :y4eOHOE
mocobdue / A. B. Ilo3guakos, A. B. Muxaiinosckasg, O. A. SIkoBuesa, C. B.Measenesa. —
Mocksa : MUCHUC, 2016. — 98 c. — ISBN 978-5-87623-966-2. — TekcT :nnektpoHHbli // Jlanb
. 2JIEKTPOHHO-OMONmMoTeunas cucrema. — URL:https://e.lanbook.com/book/93649  (mata
obparenus: 20.01.2026). — Pexum goctymna: 1y aBTOPU3. MOJIb30BATEICH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

1. IMuxynoB, M.B. CoBpemeHHBIE MPOOJIEMBI MaTepUAIOBEICHUS M METALTypruu :
KpHUCTaJUTM3alMOHHBIE MpOLecChl [ DNeKTpoHHBIN pecypce] : yuebHoe nocobue / M.B. ITukyHoB,
B.E. baxxenoB. — DunektpoH. nan. — Mocksa : MUCUC, 2016. — 95 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/93657 (marta oopamenus 20.01.2026). — 3aru1. ¢ skpaHa.

B) MeToauuyecKue yKa3aHus:

1. ITpaktukym. Ememomnn A.H., Monoukosa O.C., Ilerpoyenko E.B. Maruurtoropck.
N3a. Hentp ®I'BOY MI'TY um. I'.'11. Hocona. 2019. 64 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieuenune

Haunmenosanue .
10 Ne norosopa CpoKk JeiicTBUS JIUIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo
7Zip cB0OOHO pactpocTpansemoe [10 6eccpouHo
FAR Manager cB0OOHO pactpocTpansemoe [10 6eccpouHo



https://e.lanbook.com/book/69762
https://e.lanbook.com/book/93649
https://e.lanbook.com/book/93657

IIpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HaszBanue kypca Ccbuika
OdenepanbHOE  TOCYJAPCTBEHHOE — OIOKETHOE
yUpexJIeHue «DenepanbHbIN uactutyT | URL: http://www?1.fips.ru/

MIPOMBIIIJICHHONW COOCTBEHHOCTH»
Hanmonansnas mHQOpPMaMOHHO-aHAIUTHYECKAS
cucrema — Poccuiickuit wunHaekc Haywnoro | URL:https://elibrary.ru/project risc.asp
uutupoBanus (PUHII)

OnekTpoHHas 0a3a MNEPUOAMYECKUX U3JaHUM
000 «MBUC»

DneKkTpoHHbIe pecypchl oudimorekun MI'TY um.
I'.1. HocoBa

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJIs1)

https://eivis.ru/

https://host.megaprolib.net/MP0109/\Web

MarepuanbHO-TeXHHUECKOE 00ecTieYeHrEe JUCIUTUINHBI BKIIOYALT:

1. YuebOHas ayauropus Ajs IPOBENCHUS 3aHATHH JEKIIMOHHOIO TUIIAa OCHAILlEHA:

- TEXHUYECKMMHU CPEJCTBaMHU OOYYEHMs, CIY)KallMMHU Ui HpPEJCTaBIeHUsS ydeOHOM
uHbopManuu OOJIBLION ayAUTOPUM: MYJbTUMEIUNHBIMM CpEICTBA XpAaHEHMs, Iepefadu u
IpeJCcTaBiIeHUs yueOHOM nHpopmanuu;

- CHeLMAIM3UPOBAHHOM MeOebIO.

2. VYuyebHasg ayauTOopusl i TpPOBEIEHHUs JIabOpaTOpHBIX 3aHATHH «JIuTeiiHas
nabopaTopus» OCHaIeHa J1a00opaTOpPHBIM 000pyIOBaHUEM:

- IUTABUJIbHBIE TTEYH.

- TEPMUYECKUE TTEYH.

- TBEpJOMED.

- IpUOOPBI AJIS UCTIBITaHUs 00Pa3L0B HA U3HOCOCTOUKOCTbD.

- CriellMaIu3upOBaHHas MeOEb.

VYuyebHast ayauTopus Ui NpOBeNeHMs J1a0opaTopHbIX 3aHATHH «VccienoBarenbekas
nabopaTopus» OCHaIeHa J1a0opaTOpHBIM 000pyIOBaHUEM:

- Tepmoananutiyeckuit npudop NETZSCH Jupiter 449 F3.

- apToMaTu3upoBaHHbIi aHanu3atop CW — Multiphase.

- HMHCCUOHHBIN cekTpomeTp Spectro Maxx.

- CrieMaIu3upoBaHHas MeOellb

VYuebHast ayauropus s [poBeAeHUs JabopaTopHbIX 3aHATHH «Jlaboparopus
MeTajulorpa(gumn» OCHaIeHa J1a0opaTOpHbIM 000pYJOBAHUEM:

- mukpockonst MUM-6, MUM-7

3. YueOHas ayauTopus AJs TPYNIOBBIX M MHIMBHYyaJIbHBIX KOHCYJbTAIUH, TEKYIEro
KOHTPOJISL U TPOMEKYTOUHOM aTTecTallMi OCHAIIIEHA!

- KOMITBIOTEPHOI TexHHKoii ¢ maketom MS Office, ¢ noakarouenuem k cetu «IHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA,;

- CHeNMaIM3UPOBAHHON MeOebIo.

4. TlomemeHue JyIsi CaMOCTOATEIIBHON PaboThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHUKO# ¢ makeToM MS Office, ¢ moaxmouenuem k cetu «MHTEpHET»
Y C JOCTYIIOM B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEebIO.

5. Tlomemenue g XpaHeHUS M NPO(UIAKTUYECKOrO OOCTYXHBaHUS Y4eOHOTO
000pyI0BaHUST OCHAIIICHO:

- CHIEUAIM3UPOBAHHON MEOETBIO: CTENIAKAMHU I XpaHeHusl y4eOHOTo 000py/I10BaHus;

-MHCTPYMEHTaMHU JIJIsl peMOHTa y4eOHOro 000py10BaHMS;

- mKadaMu 1J1sl XpaHEeHUs] y9eOHO-METOINIECKON TOKYMEHTAIINN 1 MaTepHaIIOB.


http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://eivis.ru/
https://host.megaprolib.net/MP0109/Web

Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To mucumnnnae «CTpykTypooOpa3oBaHHE B OTIMBKAx» MPEIyCMOTPEHO BBHINMOJIHEHHUE
AyJUTOPHBIX CAMOCTOSITEIILHBIX PAa0OT 00yJarOIIUXCAL.

AynuTopHasi caMOCTOsITeNbHas paboTa CTYACHTOB MPEAIOJIaraeT peuieHHe KOHTPOIbHBIX
3a/1a4.

MeToauyeckue yKa3aHus MO MOJATOTOBKE K TECTHPOBAHUIO.

YcnenrHoe BBITIOTHEHUE TECTOBBIX 3aJIaHUH SIBJISIETCS. HEOOXOAMMBIM YCJIIOBUEM HTOTOBOM
MOJIOXKUTEIHPHOM OIICHKH B COOTBETCTBHUU C PEUTHHIOBOM CHUCTEMON 00ydeHus. BwimoaHeHue
TECTOBBIX 3aJaHUI MPEIOCTaBISAET CTYJIEHTaM BO3MOKHOCTh CAMOCTOSITEIbHO KOHTPOJIUPOBATH
YpPOBEHb CBOMX 3HaHUW, OOHApYKMBaTh MPOOEIbl B 3HAHUSAX W IMPUHUMATh MEPhl MO HX
mukBugau. dopma HU3JI0KEHUS TECTOBBIX 3a/IaHUM MO3BOJISIET 3aKPENHUTh U BOCCTAHOBUTH B
namsTH TpoiJeHHbI MaTepuan. [Ipeanaraemple TECTOBBIE 3aJaHUS OXBATHIBAIOT Y3JIOBHIE
BOITPOCHI TEOPETHUECKUX U MPAKTUUECKUX OCHOB MO AUCHHUILUIMHE. [ popMupoBanus 3agaHuit
UCIIONIb30BaHa 3aKkpbiTas ¢popMa. Y CTydeHTa €CTh BO3MOXKHOCTh BBHIOOpA MPaBUIILHOTO OTBETA
WJIM HECKOJIBKUX MPABWJIBHBIX OTBETOB M3 UKCIIA MPEIJIOKEHHBIX BapUAaHTOB. J1Jis BBHITOJTHEHUS
TECTOBBIX 33JJaHUN  CTYJNEHTHl JOJDKHBI M3Y4YUTh JIEKIIMOHHBIA MaTepuan [0 TeMe,
COOTBETCTBYIOILIME pa3lenbl Y4eOHUKOB, YUEOHBIX IOCOOMH M JpPYyrux JHUTEpaTypHBIX
UCTOYHUKOB. KOHTpOJIbHBIE TECTOBBIE 3a/laHUSl BBIMOJIHSAIOTCS CTYACHTAMHU Ha MPAKTHUYECKUX
3aHATHSIX. PeneTHIIMOHHBIC TECTOBBIC 3aJlaHUs COJAep)Karcs B pabodeld ydueOHOW mporpamMme
JuctUIIMHbL. C HUIMU 1EIeco00pa3HO 03HAKOMUTLCS ITPH MOJATOTOBKE K TECTHPOBAHUIO.

Bonpock! 1J1s1 yCTHOr0 ONIPOC WJIM TECTHPOBAHMS .
Kakas remnepaTypa Ha3bIBaeTCsi pAaBHOBECHOM?
Yro Takoe cTeneHb NepeoxXIaKIeHU?
Kak crenenp nepeoxiakiaeHHs] BIMSIET Ha Pa3HOCTb CBOOOJHOW SHEPruu KHUAKOW U
TBepoi (hazbl?
Uro Takoe rpaHula pas3jiena U Kak OHa BJIMSET Ha 3HaYeHHe CBOOOHON SHEpTUH?
Kaxoii 3apoibIil Ha3bIBAETCSI KPUTUYECKUM?
KaxoBa npumepHas CKOpOCTh pOCTa peaibHbIX METAIITNYECKUX KPUCTAILIIOB?
Kakas xpucraumsanys Ha3bIBaeTCs I€HAPUTHOMN?
Kakas o6nacte npu KpuCTaIIU3alMY CIUIABOB HA3bIBACTCS MEPEXOTHON?
UYeM ompeenstoTcsi BeTMYMHbBI MeXK(Pa3HbIX SHEPIUid?
0. Yro Takoe paBHOBECHBII TeMIepaTyPHbI HHTEPBAI KPUCTAIITU3AIIH?
1. Yto Takoe KOHLEHTPALMOHHBIA HHTEPBAJ KPUCTAJUIU3ALUU?
12.  Yro Takoe TeMIT KpUCTAILTU3AINN?
13. Kaxoe npeBpaiieHre Ha3bIBaeTCs IBTEKTUUECKUM ?
14. Kakoe npeBpalieHle Ha3bIBAeTCs IEPUTEKTUUECKUM?
15. Kakoe npeBpaiieHne Ha3bIBaeTCsI MOHOTEKTHUECKUM?
16. Kaxoe npeBpaiieHre Ha3bIBaeTCs SBTEKTOUTHBIM?

wnh e

RR©O©oo~N O~

Bormpocsl k 9k3aMeHy:
XapaKTepUCTUKU IIPOLECCa KPUCTAIUIM3ALUHU CIIIaBa
XapakTepUCTHUKH IPOLIECcCa 3aTBEPIEBAHUS JIUTON 3aTOTOBKH
3apoKAeHUE KPUCTAIOB YACTHIX METAJIJIOB
PocT kpucTamioB YMCTHIX METAJUIOB
Kpurepunii Jlxekcona. [Ipuniun crpykrypHoro coorBerctus 1. /1. /lankoBa
BnnsHne npuMecel Ha KpUCTAJUIM3ALNIO YACTBIX METAJIIOB
Oco0eHHOCTH KpHCTAITM3AalMK TBEPBIX PACTBOPOB
PaBHOBECHas KpucCTaUIM3aLUA

ONoGaRwWdE



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.

33.

34.

35.

36.

37.
38.

HepaBHoBecHas kpucTtaiauzanus

HepaBHoBecHas kpUcTaJIM3alMs B CUCTEMaX € 3BTEKTUYECKUM IIPEBpaIiCHUEM
HepaBHoBecHas kpucTanauzanus B CUCTEME ¢ IEPUTEKTUUECKUM IIPEBPALLICHUEM
HepaBHoBecHas kpucTauiM3anus B CUCTeMaX ¢ MOHOTEKTHUECKUM MpEBpalleHuEeM
JeHnpuTHas KpucTauiA3auus

XapakTepHble 0COOEHHOCTH Ipoliecca 3aTBEPIEBaHUS OTIINBOK.

BoznukHoBeHHe nepexonHoi 001acTu

Benuumnna u crpoenue nepexoHoi 001acTi B OTJIIMBKAX.

OcobeHHOCTH 00pa3yIoIeHcsi MaKPOCTPYKTYPBI OTITUBOK

OO0pa3zoBaHre MUKPOCTPYKTYPHI B IEPEXOJHOM 00JaCTH U3 CIUIABOB TBEP/BIX PAaCTBOPOB
O0pa3oBaHre MUKPOCTPYKTYPBI B IEPEXOJHOM 00JaCTH U3 CILIABOB C 3BTEKTUUYECKUM
paBHOBECHEM

O0pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOIHOM 00JIACTH U3 CILIABOB C IEPUTEKTUUECKUM
paBHOBECHEM

O0pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOTHOM 00JIACTH U3 CINIABOB C MOHOTEKTHYECKUM
paBHOBECHEM

Uro Takoe ONMKHUMN U 1adbHUM MOPSIIOK B pacroyniokeHuu aroMoB? B uem 3akitouaercs
CXOJICTBO U Pa3INyue KUAKOTO U TBEPIOT0 COCTOSIHUS METaJIIOB?

Uewm npeponpeielieH MUHUMaIbHBIN pa3Mep 3apoJiblilia Py KpUCTAIIIM3ann?
OO0BbsacHUTE (PU3NYECKUN CMBICI CKOPOCTH 3apOsKIeHUs HEeHTpoB Kpuctamuzanuu (C311)
W JIMHEHHOU ckopocTt pocta kpuctawioB (JICP) B pacmnase. Kakum hakropom
HpeoIpeaesieHbl UX BEIUYUHbI?

[Touemy npu KpUCTaUIM3ALMK IPOMBIIIIEHHBIX CILIABOB HE HAaOII0AaeTCs
HEePeOXJIaXACHUS?

OObsicHUTE POJIb U 3HAUEHNE HEMETAININYECKUX BKIOUYEHHUN /17151 3apOsKICHUS KPUCTAIIJIOB
B paciuiaBe. Kakumu cxoicTBaMu JTOJKHBI 00J1a/1aTh BKIIFOUEHUS U KPUCTAILTU3YIOLIUICS
CIUIaB, YTOOB! KPUCTAIIM3ALUS Haualach HA HEMETAJUIMUECKOM BKIIOUEHUU?

[Touemy B pacmiiaBe KpUCTAJUIBI UMEIOT AEHAPUTHYIO CTPYKTYpY?

OOBbsiCHUTE MEXAHNU3M U3MENIbYEHHS] MUKPOCTPYKTYPHI CIIJIaBa C IOMOIIBI0 HEOOJIBIINX
N00aBOK JIETUPYIOIIEr0 KOMIIOHEHTA.

CruiaB KpUCTaJTU3YETCS B IEPBOM ciiydae co ckopocThio 100 rpaa/muH, Bo BTopom — 1
rpaa/mMuH. [Ipu kakoi CKOPOCTH OXJIAXKIEHHS YCIOBUS ObUIM OJIMKE K pAaBHOBECHBIM?
AHaIM3 MUKPOCTPYKTYPBI CIJIaBa B PA3IMYHBIX YAaCTAX OTJIMBKHU MOKa3aj OOJIbIIYIO
pasHUIly B pa3Mepe JeHAPUTHOH sueiiku. UeM 3To 00bscHseTcA?

B HampaBiieHHO 3aTBepieBIIEH OTIMBKE BbISIBICHO HATMYNE HEMETAINTMYECKIX
BKJIIOYEHUH. B 01HO yacTu OT/IMBKM HAOMIOAAIOTCS MEJIKHE BKIFOUEHUS, a B IPYTroil —
KpymHble. OOBSICHUTE BO3MOXKHBIE MEXaHU3MbI UX 00pa30BaHUSI.

CraB UMeeT JeHIPUTHYIO CTPYKTYPY. Y CIOBUS KPUCTAJUIM3AMK ObUTH paBHOBECHBIMU
WM HEPaBHOBECHBIMU?

B 01HOM YacTH OTIMBKU BBISABIICHA SYEUCTAs CTPYKTYpA, B APYroi — qeHApUTHAs. B kakoi
YacTH OTJIMBKH CKOPOCTb OXJIaXKI€HUS ObuIa BbIIie?

ITo paBHOBECHOM AMAarpaMMe COCTOSIHUSL MHTEPBAJ KpucTaum3anuu paseH 50 K.
HMuddepenunansHo-repmuueckuii ananus nokaszan 100 K. Uem oObscHseTcs Takoe
pacxoxxieHue?

[To paBHOBECHOM AMarpaMMe COCTOSIHUS B MUKPOCTPYKTYpE CIljlaBa J0JKHO ObITh 40 %
ABTEKTHKH. MeTtamnorpaduueckuii ananus nokaszai 60 %. Kakum o6pazom 00BSICHUTE 3TO
HecoBIaJeHue?

Kaknmu xapakreprcTUKaMu cIijlaBa MpeaorpesiesieHo 00pa3oBaHue nepexoHon
nByx(ha3HoN (3KUIKO-TBEp0ii) 001acTH B OTJIMBKAxX?

Kakue BHemHue (pakTophl BIUSAIOT Ha pa3Mep MepexoJHOM 1ByX(da3Hoi obracTu?
OO0BsicHuTe 00pa3oBaHUe pa3Mepa MaKPO3EPEH B OTIUBKAX U3 CIUIABOB TBEPIBIX
pPacTBOPOB OT XapakTepa KPUCTAITU3AIMH CIUIaBa U CTPOCHMS MEPEXOAHOM BYX ha3zHON
obnacTH.
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39.

40.

Kaxk Biusror HCPAaBHOBCCHBIC YCIIOBHA KPUCTAJIJIM3allUU CIIJIABOB HA BCIIMYHUHY
nepexoHoN ByXda3Hoi odmactu?
OOBsicHUTE 00pa30BaHUE MUKPOIIOPUCTOCTH B OTIIMBKAX.
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IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJISl IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHLIN

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpECTBA

IIK-2: Cnocooen

KOHTPOJIMPOBATDH BBINMOJHCHUE TCXHOJOTMICCKUX IMMPOLHECCOB U IPUHUMATD PCIICHUSA 10 YCTPAHCHHUIO MPUYINUH UX Hapymelmii

[1K-2.1

O6naﬂaeT TCOPCTUYCCKUMHU 3HAHHUAMU OCHOB U
MMPAaKTUIYCCKUMHU HABbIKAMU IIPOHU3BOACTBA
JINTBIX I/ISI[eJ'II/Iﬁ H3 pa3/IMYHbIX MATCPHUATIOB

RRoOoo~NoOR~wNDE

14.
15.
16.
17.
18.

0.
1.
12.
13.

Teopernyeckue BONpoChI

XapaKkTepUCTUKHU ITpoLecca KPUCTAUIN3ALMHU CIUIaBa

XapakTepUCTUKH MPOLECCa 3aTBEPACBAHMS JINTON 3arOTOBKH

3apoKAEHUE KPUCTANIOB YACTHIX METAIIJIOB

Poct xprcTamioB 4MCTBIX METAILIOB

Kpurepnii Jxekcona. [Ipunnun crpykrypHoro coorserctsus I1. JI. JlankoBa
Binsinue npumeceit Ha KpUCTAIIM3ALMIO YUCTBIX METAJIIIOB

Oco6eHHOCTH KpHUCTAIIIM3alluK TBEPABIX PACTBOPOB

PaBHOBeCcHas kpucramumsanus

HepasHoBecHas kpucTajumsanus

HepaBHoBecHas kpucTaiuM3anus B CUCTEMAax C 3BTEKTHYECKUM IPEBPALLEHAEM
Kakas TemnepaTypa Ha3bIBaeTCsl PAaBHOBECHOM?

UYTo Takoe CTeneHb NepeoXIanaCHUs?

Kak crenenp nepeoxyaxkJIeHHs BIMAET Ha Pa3HOCTb CBOOOJHOM >HEPruMl KUIKOW U
TBEp0H (a3bI?

UYro Takoe rpaHulla pa3/iena U Kak OHa BIMSET Ha 3HaUeHUe CBOOOIHOM sHEeprun?
Kaxoii 3apoipIil Ha3bIBAaeTCsI KPUTUYECKUM?

KaxoBa npumepHas CKOPOCTh pOCTa PEAIbHBIX METAIIINYECKUX KPUCTAIIIIOB?
Kaxkas kpucranmuzanusi Ha3bIBaeTCs ACHAPUTHON ?

Kakas 001acTh Npu KpUCTAJUIM3AIIMHY CIJIABOB HA3bIBAETCS MIEPEXOTHON?




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

19.
20.
21.
22.
23.
24,
25.
26.

UYeM ompeensatoTesi BEMMYHHBI MeXK(Pa3HbIX SHEPIUid?
Uto Takoe paBHOBECHBIM TeMMEPaTypHbIA HHTEPBAJ KPUCTAIUIU3ALIUH?
UTo Takoe KOHIIEHTPALMOHHBIN HHTEPBAJl KPUCTATUTU3ALUN?
UTto Takoe TeMIl KpUCTaJUIM3aunuu?
Kaxkoe npeBpaiiieHre Ha3pIBa€TCs IBTEKTHUECKUM ?
Kakoe npeBpaiiieHre Ha3bIBaeTCsl NEPUTEKTUUECKUM?
Kaxkoe npeBpaiiienre Ha3pIBa€TCsI MOHOTEKTHYECKUM?
Kakoe npeBpaiiieHre Ha3bIBaeTCs 3BTEKTOUIHBIM?
Tempbl 1a00paTopHBIX padoT

[TocTpoenue nBoIHON AUarpaMMbl cocTOsHUSE CBUHEL-CYypbMa
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0) Ilopsimnoxk mnpoBedeHUS TNPOMEKYTOUHON AaTTeCTAllMH, IOKA3aTeJM MW KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas arrectauusi 1no aucuuiinHe «CTpyKTypooOpa3oBaHHE B OTJIMBKaX»
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOLTUMUCS
3HAHUW, U BBHINOJHEHHE JIaOopaTOpPHOW pabOThl, BBISBISIONINE CTENEHb CPOPMHUPOBAHHOCTU
YMEHUH U BIaJICHUH, U OCYIIECTBIsIETCS B OpME IK3aMEHa.

DK3aMeH M0 JaHHOW JIMCUUIUIMHE MPOBOJHUTCSA B YCTHOM (popMe MO 3K3aMEHAMOHHBIM
OwieraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMYECKHX BOIPOCA M OJHO IMPaKTUUYECKOE
3aJaHue, JIM0O B BUJIE TECTOB, HA YCMOTPEHUE MPETI01aBaTEIs.

®opma mpoBeneHUs dk3amMeHa (ycTHas JMOO B BHUJAE TECTHPOBAHUS) JODKHA OBITh
OJIMHAKOBOM /7151 BceX 00y4aroluxcs B rpyIIe.

B cnyuae criopHOl cuTyanuu Mexay oOydaromuUMCs W MpernojaBaTeIeM MPUHUMAIOIINM
MPOMEKYTOUHYIO aTTECTAIMIO, 3aBEAYIONINI Kadeapoil MOXKET MO 3asBICHUIO0 00YyYaromierocs
Ha3HAYUThb KOMHCCHOHHYIO CJlady AK3aMEHa II0 TECTHMPOBAHHUIO YTBEP)KJIECHHOMY 3acelaHueM
Kadeapsol.

IToxa3aTenu U KPpUTEpPHH OLIEHNBAHUS YCTHOIO IK3aMeHa:

— Ha OLEHKY «OTJIHYHO» (5 6a/U10B) — 00yYarOUINiics IeMOHCTPUPYET BBHICOKHI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMATHUYECKOEe M TIyOOKOe 3HaHuE
yueOHOro Martepuasna, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO ONEpUpYeT
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIEHHOMN CII0KHOCTH.

— Ha OLleHKY «Xopomo» (4 0anna) — oOyyarouuiicss AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHHS [IPH aHATUTUYECKUX ONEpallUsX, IEPeHOCce
3HaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaI[1H.

— HA OLEHKY «YAOBJIETBOPUTEJbHO» (3 0amna) — oOyyarommuiics AEMOHCTPUPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0Ji€ KOHTPOJIbHBIX MEpPONPUATUI
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHHUH, HaBBIKOB,
0oOy4aroluiCs HCIBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHHs] IpPU ONEPUPOBAHUM 3HAHUSMHU U
YMEHMSIMU IIPU UX NIEPEHOCE HAa HOBBIE CUTYALIUU.

— HA OLEHKY «HeYJAOBJIETBOPHUTEJNbHO» (2 0a/uia) — oOyyarouuics IEeMOHCTPUPYET
3HaHus He Oonee 20% TEOpPEeTHYECKOro Marepuana, JOMYCKaeT CYLIECTBEHHbIE OLIMOKH, He
MOJKET MOKa3aTh MHTEJUIEKTYalbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a/au.

— Ha OLEHKY «HeyI0BJIeTBOPUTeaAbHO» (1 0aiu1) — oOyyaromuiicss He MOXET MO0Ka3aTh
3HaHMSI Ha YpPOBHE BOCIPOM3BEIACHHUS M OOBACHEHUS HWHGPOpMAllMU, HE MOXKET I[10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PEIEHUS IPOCTHIX 3a/a4.

IToxa3zarenu u KPHUHTECPHUHA OLICHUBAHUSA IK3aME€HA B BUIAC TECTA:

BOHpOCBI TECTOB JOOJDOKHBI OXBAaThIBATh BECH 00BeEM HsyqaeMoﬁ AUCHUIIJIMHBI B
cootBeTcTBUM ¢ PITJI.

- HA OLIEHKY «OTJIHYHO» (5 0a/1510B) — 00yUaromuiics 1EMOHCTPUPYET BHICOKHNA YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIIyOOKoe 3HaHHe
y4eOHOTro MaTepuasia, CBOOOJHO BBHINOJHAET NPAKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallMsX MOBBIIMIEHHOH cllokHOCTH, 75% U 0o1ee;



- HA OILIEHKY «Xxopomo» (4 0anna) — oOydJarmuics AEMOHCTPUPYET CPEIHUN YpOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOIMYCKAaIOTCS
HE3HAYUTEeNbHbIE OIMOKN, HETOUHOCTH, 3aTPYAHEHHUS [IPH aHAJTUTUYECKUX ONEpallUsiX, IEPeHOoce
3HaHWHI ¥ YMEHUI Ha HOBBIE, HECTaHAapTHBIC cutyanuu, /4 — 60 %0;

- Ha OIIEHKY «YyJOBJIETBOPHUTEJbHO» (3 Oaia) — oOydwaromuics JIeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€¢ KOHTPOJIbHBIX MEpPONPHUATUI
JOIYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00ydJarouuics MCHBITHIBACT 3HAYUTEIBHBIC 3aTPyJHEHUS TPH ONEPUPOBAHUU 3HAHUAMH U
YMEHUSIMH NP UX TIEPEHOCe Ha HOBBIE cuTyanuu, 59- 50 %;

- Ha OLEHKY «HEeY/JAOBJIETBOPUTENbHO» (2 0asia) — oOydaroniuiicss JEMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTHUECKOro Mmarepuana, AOMYCKAeT CYIIECTBEHHbIE OIIMOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4, 49 %0.
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