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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuat mo

HanpasieHuio noarotosku 22.03.02 Meramnyprus (npuka3z Munobpuayku Poccun ot
02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3aceilaHuy Kadeapbl: JInTeiHbIx
MIPOLIECCOB U MaTepUaIOBeICHUS /

23.01.2025, mpotokos Ne 6
3aB. kadeapoii
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H.A. ®eokTrCTOB
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Vi /

PerieH3eHT: %
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM o1y Ha 3aceanunu Kageapsl JIMTEHHBIX MPOLIECCOB M MATEPHAIOBEACHHUS

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3acefanuu kapeapsl JIMTEHHBIX MPOIECCOB U MAaTEPHATIOBEICHHSI

IIporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl JIUTEHHBIX MPOIIECCOB U MAaTEPHAIOBEICHHS

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHnu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPHAIOBEICHHSI

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM ToJy Ha 3acefanuu kKagenpsl JIMTEHHBIX MPOIIECCOB U MaTepUAaIOBEICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoxTucron




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)
Lensimu ocBoeHus AUCHUIUIMHBL «CTPyKTYypooOpa3oBaHHWE B OTJIMBKAax» 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 CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

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

Jig  u3ydeHMs  OUCUMIUIMHBI  HEOOXOAMMBI — 3HaHUS  (YMEHHs,  BIJIAQJICHUSA),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIHUILTNH/ TPAKTUK:

MarepuanoseneHue

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

[ToaroToBka K mporenype 3aluThl U 3al1Ta BBITYCKHON KBaTU(PUKALIMOHHON paboTh

3 Komnerennun odyyaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbTare ocBoeHus qUCHUIUIMHBL (MOyJsl) «CTpyKTypooOpa3oBaHUE B OTJIMBKAX»
o0yyaroIuics 10JKeH o0s1ajaTh CIeyOUMMA KOMIIETEHIUSAMMU:

KO[[ HHIUKATOopa I/IHIII/IKaTOp JOCTHIXKXCHUA KOMIICTCHIINHN

[1K-2 Cnocoben KOHTPOJHUPOBATD BLIIOJHCHUC TCXHOJIOTHYCCKUX IIPOLCCCOB U IIPUHUMATDH
PpEeHICHU 110 YCTPAHCHUIO ITPUYIHUH UX HapymeHI/Iﬁ

[K-2.1 Ob6nagaet TeoOpeTUIECKUMH 3HAHUSIMHU OCHOB M MPAKTUYECKUMU
HABBIKAMU MPOM3BOJCTBA JUTHIX U3/ U3 pa3IMYHbIX MAaTEPUAJIOB




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacoB, B TOM

qHce:

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

— BHeayauTopHas — 3,2 aKaJl. 4acoB;

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

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA 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. TIpouecchl KpUCTAITU3ALUN
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
KPHCTAJUTM3ALIUH CIIABOB 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

WudopmaninonHas JeKIus — T[OCJIEIOBATeIbHOE HW3JIOKEHHWE Marepuana B
JTUCIUIUIMHAPHON JIOTUKE, OCYIIECTBIIIEMOE IMPEUMYIECTBEHHO BepOATbHBIMH CPEICTBAMU
(MOHOJIOT TIpenoiaBaTelis).

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

6 YueOHO-MeTOoAHUYeCKOe o0ecieyeHne caMOCTOATeIbHOI padoThl 00yYaAO M XCS

[TpencraBieHo B npusaoxeHuu 1.

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

8 YueOHo-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. TTuxynos, M. B. OcHOBBI T€OPUH JTUTEHHBIX MPOIECCOB: KPUCTAIIIU3AIUS CIUIABOB :
yuebnoe nocoodue / M. B. [lukynos, A. H. Konosanos. — Mocksa : MUCHUC, 2015. — 91 ¢. —
ISBN 978-5-87623-825-2. — Tekcr : aiekTpoHHBIN // JlaHb : AIEKTPOHHO- OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/69762 (nara obparmenus: 02.04.2025). — Pexum
JOCTYMA: JIsl aBTOPU3. MOJIb30BATENEH.

2. MarepuanoBenenue : (ha3oBble JUarpaMmbl TBYXKOMIIOHEHTHBIX CHCTEM : Y4eOHOE
mocobue / A. B. Ilo3gusaxkos, A. B. Muxaiinosckas, O. A. SIkosueBa, C. B. Mensenesa. —
Mocksa : MUCHC, 2016. — 98 ¢. — ISBN 978-5-87623-966-2. — Tekcr : 3ieKTpOHHbIH //
Jlanb : a1ekTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/93649 (mata
obpamenusi: 02.04.2025). — Pexum noctyna: A aBTOPU3. MOJIb30BATECH.

0) lonosiHUTe/ILHAS JIUTEPATypa:

1. TluxynoB, M.B. CoBpemeHHble TPOOJIEMBbl MaTepUATOBEACHUS W METaJUIypruul :
KpUCTATU3aIMOHHbBIE TIpOIlecchl [DNeKTpoHHbBIN pecypce] : yuyeOnoenocobue / M.B. TTukyHOB,
B.E. baxenos. — OunektpoH. n1aH. — Mocksa : MUCHUC, 2016.— 95 c¢. — Pexum gocryna:
https://e.lanbook.com/book/93657 (mata obpamenus: 02.01.2025). — 3ari1. ¢ 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 cB00OOHO 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

HazBanme kypca CchlIIKa
?JEKTPOHHHG pecypert Gnbmotexi MITY uu. https://host.megaprolib.net/MP0109/Web
BJ_IeKTpOHHa;I 0a3a nepuoauyeckux usganuii East https://dlib.eastview.com/
View
HauuonaneHas uH(OpMaiOHHO-aHATTUTUYECKas]
cuctema — Poccuiickuii wuHIekc HayuyHoro [ URL:https://elibrary.ru/project risc.asp
LUTUPOBAHUS
DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE
yupexnenue «DenaepanbHblii HHCTUTYT URL.: http://www1.fips.ru/
POMBIIIJICHHON COOCTBEHHOCTH

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCHUIINHBI BKIHOYALT:

1. YuebHas ayauropust sl IPOBEICHUS 3aHATHH JEKIIMOHHOTO THIIa OCHAIIEHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KALMMHU 151 TIPEACTaBICHUS yIeOHOU
nHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMETUINHBIMEI CPEJICTBA XPaHEHHS, TIepeIadn U
npejacTaBieHus yueOHoi nHdopmanuy;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. Y4eOHast ayTuTOpHs JJIsl IPOBEICHHUS JTA00OPATOPHBIX 3aHATHH «JIuTeiinas
nabopaTopus» OCHaIeHa J1a00opaTOpPHBIM 000pyI0BaHUEM:

- IUTABUJIbHBIE TTEYH.

- TEPMUYECKUE TTEYH.

- TBEpJOMED.

- IpUOOPBI AJIs UCTIBITaHHUs 00Pa3L0B HA U3HOCOCTOUKOCTb.

- CrielMaIu3upOBaHHas MeOelb.

VYuyeOHast ayIuTOpHs Ul IpOBeeHUs 1abopaTOpHbIX 3aHATHH «lccaenoBarenbekast
nabopaTopus» OCHaIleHa J1a0opaTOpHBIM 000pyIOBaHUEM:

- Tepmoananutiyeckuii npudop NETZSCH Jupiter 449 F3.

- apTOoMaTu3upoBaHHbIi aHanu3atop CW — Multiphase.

- HMHCCUOHHBIN ciekTpomeTp Spectro Maxx.

- crienMaIu3upoBaHHas MeOelb

VYueOHast ayuTOpHs JUIs IpOBeIeHUs Tab0opaTOPHbBIX 3aHATHH «JIabopaTopus
MeTajuIorpadgumn» ocHaleHa 1a00opaTOpHbIM 000pyI0BaHUEM:

- mukpockonsl MUM-6, MUM-7

3. YuyeOHas ayaAuTOpus A1l TPYNIOBBIX U MHAWBUIYAIBHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTECTalluu OCHAILlEHA:

- KOMIIBIOTepHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«VIHTEepHET» U € IOCTYIOM B JIEKTPOHHYIO MH()OPMAIITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CHeMAIU3UPOBAHHON MeOebIO.

4. ITomerieHue 11st CaMOCTOSITEBHON pabOTHl OCHAIIEHO:

- KOMITBIOTepHOI TexHuKOH ¢ makerom MS Office, ¢ monkiroueHneM K cetn
«VIHTEpHET» U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CHeMAIM3UPOBAHHON MeOeIbIO.

5. Ilomerienue /i XpaHeHUs: U MPOYUIAKTUYECKOTO OOCITY>KUBAHHSI y4eOHOTO
000pyZI0BaHUS OCHAIIEHO:

- CHeMAIM3UPOBAHHON MeOeNbI0: CTeIIaKaMH JIJIsl XpaHEeHHUsT yueOHOTo
000pynOBaHUS;

-MHCTPYMEHTaMH JJIsl PeMOHTa y4eOHOro 000py10BaHUS;

- mKadaMu 1J1s1 XpaHEeHUs] y4eOHO-METOINIECKON TOKyMEHTAIINN 1 MaTepUaIIOB.


https://dlib.eastview.com/
http://www1.fips.ru/
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YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITEILHOIH padoThl 00y4aromuxcst

Bonpocs! 1151 yCTHOTO ompoca:

Kaxkas temnepaTypa Ha3bIBaeTCsi paBHOBECHOM?

Uto Takoe cTeneHp nepeoxaaxacHus?

Kak cremenp mepeoxiaXIACHHs BIMSIET HAa Pa3HOCTh CBOOOTHOW SHEPTUU KHUAKOU W
TBEp0i azp1?

Uro Takoe rpaHuIla pa3jieia U Kak OHa BIHSICT Ha 3HAYCHHE CBOOOTHOW dHEPTHH?
Kakoii 3apoplill Ha3bIBACTCSI KPUTUUESCKUM?

KakoBa mpumepHasi CKOpoCTb pocTa peaibHbIX METAJUTMUECKUX KPUCTAILIIOB?
Kakas kpucrainsanusi Ha3blBaeTCsl JEHIPUTHON?

Kaxkas o65acth npu KpucTauiM3anuu CrijlaBOB HAa3bIBAETCA MEPEXO0THOM?

Uem omnpenensitoTes BEIMYUHBI MEX(Pa3HBIX YJHEPTUi?

UYro Takoe paBHOBECHBII TEMIIEPATYPHbIN MHTEPBAI KPUCTAIUIU3ALIUU?

UT0 Takoe KOHLIEHTPAMOHHBIN HHTEPBAJl KPUCTAJUIM3aLNN?

UTto Takoe TeMIl KpucTauin3auuu?

Kaxkoe npeBpaiilieHre Ha3bIBa€TCs 3BTEKTUUECKUM ?

Kaxkoe npeBpaiiienre Ha3pIBaeTCs MEPUTCKTUIECKUM?

Kaxkoe npeBpaiiieHrne Ha3bIBa€TCSI MOHOTEKTHYECKUM?

Kaxkoe npeBpaiiienre Ha3pIBaeTCs IBTEKTOUTHBIM?

Bomnpocsl k 3k3ameny:

XapakTEepUCTUKH ITpoLecca KpUCTAUIN3alMY CIlIaBa

XapaKkTepUCTHUKU IIPOLECCa 3aTBEPAECBAHUS JIMTON 3arOTOBKH

3apoKeHUE KPUCTAUIOB YACTHIX METAJIJIOB

Poct kprcTamioB 4uCThIX METAJUIOB

Kpurepuii Jlxxekcona. [Ipunuun crpykrypsaoro coorserctBus 1. /1. JlankoBa

Bimmstnue npumeceil Ha KPUCTAIIM3ALMIO YUCTBIX METAJIIOB

Oco0eHHOCTH KpUCTAIIM3allMK TBEPbIX PACTBOPOB

PaBHOBeCHas kpucramum3anus

HepaBHOBecHas KpucTamn3anus

HepaBHoBecHas kpucTajuin3anusl B CHCTEMAaxX € IBTEKTHYECKUM IIPEBPAILIEHUEM
HepaBHOBeCHas: KpuCTaJIIM3alUs B CUCTEME C IEPUTEKTUYECKUM IIPEBPALLICHUEM
HepaBHOBecHas KpucTajuin3anus B CHCTEMaxX ¢ MOHOTEKTHYECKUM ITPEBPAILCHUEM
JlenipuTHas KpUCTaUIA3aLMs

XapaxkTepHble 0COOEHHOCTH Ipoliecca 3aTBEPIEBAHUS OTIINBOK.

Bo3HuKkHOBEHUE NepexoIHON 001acTH

BenuunHa u cTpoeHue nepexoaHoM 001acTu B OTIMBKAX.

OcobeHHoCcTH 00pa3yromIencss MaKpOCTPYKTYPhl OTITUBOK

O0pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOTHOM 00JIaCTH U3 CINIABOB TBEPIBIX PACTBOPOB
OO6pa3oBaHre MUKPOCTPYKTYpHI B IEPEXOAHOI 00JaCTH U3 CIIaBOB C 3BTEKTHUUYECKUM
paBHOBECHEM

OO6pa3oBaHre MUKPOCTPYKTYPBI B IEPEXOAHOI 007aCTH U3 CIIaBOB C MEPUTEKTUYECKUM
paBHOBECHEM

O06pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOAHOIN 00J1aCTH U3 CIJIABOB C MOHOTEKTHYECKUM
paBHOBECHEM

Yro Takoe OJIMKHUN M JAIBHUHN MOPAJIOK B pacloiokeHH aToMoB? B uem 3axitouaercs
CXOJICTBO W PA3JIM4HE KUJIKOIO U TBEPJOTO COCTOSHUSI METAIIIIOB?

YeM npenonpeesieH MUHUMAJIBHBIN pa3Mep 3aposliia Py KpUCTAUIA3aluu?
OO0BsicHuTe GU3UIECKUN CMBICIT CKOPOCTH 3apOKIeHUs IEHTPOB KpucTaumzanuu (C311)
U IMHeHoM ckopoctu pocta kpuctamios (JICP) B pacruiaBe. Kakum dgaxtopom
MpeIoNpeIeNIeHbl UX BEJIUYUHBI?

[Touemy npu KpUCTAJUIM3ALUY TPOMBIIIJICHHBIX CIIJIAaBOB HE HA0JII0JaeTcCs
MePEOXITKICHUS?



26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

OOBscHUTE POJIb M 3HAYEHNE HEMETAITMYECKUX BKITFOUCHHUH /7151 3apOKICHHS KPUCTAIIIIOB
B paciaBe. KakuMu cxofcTBaMH TOJKHBI 0071a1aTh BKIIIOUEHUS U KPUCTATUIU3YIOLIUICS
CIUIaB, YTOOBI KPUCTAILTM3AIMS Hayadach Ha HEMETAJUIMYECKOM BKIFOUEHUH?

[Touemy B pacruiaBe KpUCTaJLIbl UMEIOT JCHAPUTHYIO CTPYKTYPY?

OOBsAcHUTE MEXaHU3M H3METbUYEHUSI MUKPOCTPYKTYPHI CIIaBa C MOMOIIBIO HEOOIBIITNX
00aBOK JIETUPYIOILET0 KOMIIOHEHTA.

CruiaB KpUCTAIUIM3YETCs B IEPBOM citydae co ckopoctbio 100 rpaa/muH, Bo BTopom — 1
rpag/muH. [Ipu Kakoit CKOPOCTH OXJIaXkIEHUS YCI0BHS ObUIH OJIMXKE K paBHOBECHBIM?
AHaJIN3 MUKPOCTPYKTYPHI CIIJIaBa B PA3JIMYHBIX YACTSIX OTIMBKH IMOKa3al OOJIBIIYIO
pasHHMIlY B pa3Mepe ACHAPUTHOH sueiiku. Uem 310 0ObsCHsIeTCS?

B HampaBiieHHO 3aTBEpIEBLIECH OTIIMBKE BBISIBIIEHO HAIMYME HEMETAITIMYECKUX
BKJIIOUEHUH. B 01HOM yacTy OTIUBKY HAOIIO1al0TCSA MEJIKUE BKIIOYEHUS, a B APYToi —
KpynHble. OObSICHUTE BO3MOXKHBIE MEXAHU3MbI UX 00pa30BaHUs.

CmnaB uMeeT JeHAPUTHYIO CTPYKTYPY. Y CIIOBUS KPUCTAJUIM3AIMH ObLTH PaBHOBECHBIMU
WM HEPaBHOBECHBIMU?

B oHOIi 9acTu OTJIMBKY BBISIBJICHA slYEUCTas CTPYKTYpA, B APYroil — neHaputHas. B kakoit
YacTH OTJIMBKU CKOPOCTb OXJIaXKI€HUS ObLIa BbIIIe?

[To paBHOBECHOM AMAarpaMMe COCTOSIHUS MHTEpBal Kpuctaum3anuu paseH 50 K.
Huddepennmanpao-repmuyeckuii ananms nokaszan 100 K. Uem oObsicHseTCst Takoe
pacxoxaeHue?

ITo paBHOBECHOM AMAarpaMMe COCTOSIHUSL B MUKPOCTPYKTYpE CIliaBa 10JKHO ObITh 40 %
3BTeKTUKH. MeTamnorpadpuueckuit ananus nokaszan 60 %. Kakum 06pazom 0ObSICHUTB 3TO
HecoBMnajieHue?

Kakumu xapakTepucTUKaMu CIUIaBa MPeIonpeeieHo 00pa3oBaHKe MEePEX0IHOM
IByX(a3zHoW (KUAKO-TBEpAOi) 00JacTH B OTIMBKAX?

Kakwue BHemHue ¢pakTopsl BIUAIOT HA pa3Mep MepexoaHoi 1Byxdas3Hoii obmactu?
O0BsicnuTe 00pa3oBaHKe pa3Mepa MaKpPO3EPEH B OTIMBKAX W3 CIIABOB TBEP/IbIX
pPacTBOPOB OT XapakTepa KPUCTAILTU3AIIMH CIJIaBa U CTPOCHHUSI IEPEXOAHON IBYX(Pa3HOi
o0nacTH.

Kak BIus0T HepaBHOBECHbIE YCIOBHS KPUCTAUIN3AIMH CIUIABOB HA BEJTMUUHY
nepexoHou nByxdaszHoii obiactu?

O0bsicauTe 00pa3oBaHNE MUKPOIOPUCTOCTH B OTIMBKAX.
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MpunoxkeHue 2

OueHouHble cpeacTBa ANA NPOBEAEHUA NPOMEKYTOUHOM aTTectayum

a) MnhaHupyemblie pe3yabraTbl 06yyeHUA M OLEHOUYHbIE CPpeacTBa 418 NpoBeaeHUA NPOMEXKYTOUHON aTTecTauum:

CTPYKTYpPHbIM
3nemMeHT
KOMMeTeHLMMU

MnaHvpyemble pesynbTaTbl 06ydeHus

OueHouHble cpeacTsa

MK-2: CnocobeH KoHT,

poanpoBaTb BbiNO/IHEHUE TEXHO/IOTUMYECKUX NpoLeccoB U NPUHMMATDb pelleHnAa No YCTPaHEeHUIO NPUYUH UX HapyI.I.IEHMﬁ

[1K-2.1

O6nazlaeT TCOPCTUYCCKUMHU 3HAHHUAMU OCHOB U
MMPAaKTUICCKUMHU HABbIKAMU IIPOHU3BOACTBA
JINTBIX I/ISI[eJ'II/Iﬁ H3 pa3/IMYHbIX MATCPHUATIOB

RROoo~NoOR~wNE

14.
15.
16.
17.
18.

0.
1.
12.
13.

Teoperuyeckue BONPOChI

XapaKkTepUCTUKHU ITpoLecca KpUCTAUIN3ALMHY CIlIaBa

XapakTepUCTUKH MPOLECCa 3aTBEPAECBAHMS JINTON 3arOTOBKH

3apoKAEHUE KPUCTAINIOB YACTBIX METAIIJIOB

Poct xprcTamioB 4MCTBIX METAILIOB

Kpurepnii Jxekcona. [Ipunnun crpykrypaoro coorserctus I1. /1. JlankoBa
Binsiaue npumeceit Ha KpUCTAIIM3ANMEIO YUCTBIX METAJLIOB

Oco6eHHOCTH KpHUCTAIIIM3alluU TBEPABIX PACTBOPOB

PaBHOBeCcHas kpucramumsanus

HepaBHoBecHas kpucTajumsanus

HepaBHoBecHas kpucTaiuM3anus B CUCTEMAax C 3BTEKTHYECKUM IPEBPALLEHAEM
Kakas TemnepaTtypa Ha3bIBaeTCsl paBHOBECHOM?

Uro Takoe cTeneHb Nepeoxax1eHus?

Kak crenenp nepeoxyaxJIeHHs BIMAET Ha Pa3HOCTb CBOOOJHOM SHEPrUM 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 METAININYECKUX KPUCTAIIIOB?
Kaxkas kpucranmuzanusi Ha3bIBaeTCs ACHAPUTHON ?

Kakas 001acTh Npu KpUCTAJUIM3AIIMHY CIJIABOB HA3bIBAETCS IEPEXOTHON?




CTPYKTYPHbIM
3N1eMeHT

KomMmneTeHunmn

MnaHupyemble pe3ynbTaTbl 06y4eHUA

OueHo4Hble cpeacTsa

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

Uem omnpenensitoTes BEIUYUHBI MEX(Pa3HbIX YJHEPTUi?
UYro Takoe paBHOBECHBIN TEMIIEPATYPHbIN MHTEPBAJ KpUCTAUIU3aLUU?
UT0 Takoe KOHLIEHTPAMOHHBIN UHTEpBaJl KpUCTAJUIM3aUUn?
UYro Takoe TeMn KpUCTaJUIU3aluu?
Kakoe npeBpaiiieHre Ha3bIBa€TCs IBTEKTHUECKUM ?
Kaxkoe npeBpaiiienre Ha3bIBaeTCs MEPUTCKTUUECKUM?
Kakoe npeBpaiiieHre Ha3bIBa€TCsI MOHOTEKTHYECKUM?
Kaxkoe npeBpaiiieHre Ha3pIBa€TCs IBTEKTOUTHBIM?
Tembl 1a00paTOPHBIX PpadoT

HOCTpOGHI/Ie HBOﬁHOﬁ AuarpaMmbl COCTOSHUA CBI/IHCI_I'CypBMa
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0) Ilopsinok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATE/]IN U KPUTEPHH
OlLleHUBAHMS:

[TpomexxyTouHas aTTecTanus 1o qucuuiuinae «CTpyKTypooOpa3oBaHUe» BKIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OLICHUTh YPOBEHb YCBOCHHS 00yUYaIOUIMMUCS 3HAHU, U
MPAKTUYECKHE 3a/IaHusl, BBIABISAIONINE CTEIEHb C(HOPMUPOBAHHOCTH YMEHUHN U BIAJCHUI, U
ocyliecTBIsieTcs B hopMe IK3aMeHa.

DK3aMeH 0 JAaHHOW JUCLUILIMHE IPOBOAUTCS B YCTHOM (hopMe 1Mo IK3aMEeHALlMOHHBIM OHIIeTaM,
KQKIBIA U3 KOTOPBIX BKIIOYAET 3 TEOPETUYECKUX BOIIPOCA U OAHO IIPAKTHUYECKOE 3ananne. OHU
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYarOIMMUCS 3HAHUH, a IPaKTUYECKUE 3a1aHus,
BBISBIISITH CTENICHb C(HOPMUPOBAHHOCTH yMEHUI U BiageHuii. Kpome toro, crenens
c(OPMHPOBAHHOCTH YMEHHH U BIIAJICHUN TTO3BOJISET OLEHHUTD 3aIMTa KypCOBOTO MPOEKTA.

IToka3zarenu u KPUTCPHUHA OLICHUBAHUA JK3aMEHA:

— Ha OLIEHKY «OTJINYHO» (5 6a/u10B) — 00y4aroLuiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIUI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIIyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJHSAET IPAKTUYECKHUE 3ajaHNsl, CBOOOAHO ONEpUpPyeT
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsIX OBBIILIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aia) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUM YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTEINIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUICCKHUX OTIepAIHsIX, TEPEHOCE
3HAHWI U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIHH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00ydarouuiicss JeMOHCTPUPYET MOPOrOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUI TOMYCKAIOTCS
OLLIMOKH, MPOSIBISIETCS. OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00y4aroLUiiCcs
UCIBITHIBACT 3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUM 3HAHUSIMU U YMEHUSMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIeTBOPUTEIbHO» (2 0amia) — 00yJaromuiics IeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTuuecKoro MaTepuana, JI0MyCcKaeT CylleCTBeHHbIC OIUOKH, HE MOXKET MOKa3aTh
WHTEIUICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1ad.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YPOBHE BOCTIPOU3BEICHUS M 00BSICHEHUS HHPOPMAIIUH, HE MOXKET IMOKa3aTh UHTEIJICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



