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Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO - 6akanaBpuaT Mo HarpaBJIEHUIO
noarotoBku 22.03.02 Meramnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 1. Ne 702)
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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2025 - 2026
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2029 - 2030
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOECHUS TN CUMILTUHBI (MOAYJI51)

HenssMmu ocBoeHUss IUCHUIIIUHBI «CTPYKTYpOOOpa3oBaHWE B OTJIMBKAX» SIBISIOTCS:
pa3BUTHE y CTYJIEHTOB JMYHOCTHBIX KA4eCTB, a Takxke (opmupoBaHUe NpodecCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBaHusmu PI'OC 3++ 1mo HampaBICHHIO MOATOTOBKH
22.03.02 MeTtamnyprus.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmel

Juctummaa CTpykTypooOpa3oBaHHE B OTJIMBKAX BXOJHWT B 4YacTh y4yeOHOTO IUTaHA
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOAWUMBI  3HaHUS  (YMEHHUs,  BIAJCHUS),
c(hopMUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

MarepuaiioBeieHue

3Hanus (YMEHHsI, BIAJCHUS), MTOJIyYEHHBIC MIPU M3yYEHUU JAHHON JUCHUIUIMHBI OYIyT
HEOOXOAUMBI JJISI U3YYCHUS TUCIUILTAH/TIPAKTHK:

[ToaroroBka k mpoleype 3aiuThl ¥ 3alIUTa BRITYCKHON KBaTU(UKAITMOHHONW PAaOOTHI

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHMs AUCHUILIUHBL (MOyisl) «CTpyKTYpooOpa3oBaHHE B OTJIMBKAX)
oOyuyaromuiics 10JkeH 001a1aTh CAEAYIOIUMU KOMIIETEHIIUSAMU:

KOI{ HHIUKATOpa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[IK-2 CnocoOGeH KOHTPOIMPOBATH BBIMOJIHEHUE TEXHOJOTHYECKHUX IPOLIECCOB W NMPUHUMATH
peIICHHS 110 YCTPAHSHUIO IPUYMH UX HAPYIIICHUM

I1K-2.1 O6naﬂaeT TCOPCTUYCCKHUMU 3HAHHUAMU OCHOB M IMPAKTHYCCKUMHU HABBIKAMHU
IIPOHU3BOJACTBA JIMTBIX PI3,Z[€HHﬁ W3 pa3jIn4HbIX MaTCPHUAJIOB




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0EMKOCTh JAMCIIUIUIMHBI COCTaBIsAeT S5 3aueTHbIX eamnaui] 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 15,2 akaj. 4acoB:
— aynutopHas — 12 akaj. 4acos;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosiTenbHas pabora — 156,1 akan. gacos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast § =
KOHTaKTHas paboTa & 5
=
B aKaJl. 4acax 3} Bu dopma TeKyIEro KOHTPOIL
Pasnen/ Tema g | (Baxan. uacax) S A y P Y p Kon
> 3 © | caMmocTOATETbHOM yCIIeBaeMOCTH U
JTACIUTUTAHBI = [ N KOMITCTCHIIUH
Q0 & paboTsl MIPOMEKYTOYHOH aTTECTAIUI
na6. |mpakr. | €8
Jlek. < S
3aH. | 3aH. | QO &
1. IIpoueccer
KPHUCTAITH3AIIHH
CamocrosTensHoe
U3ydeHHe
1.1 Kpucramm3aius y .
y4eOHO# 1
AHCTBIX METaII0B. Hay4yHO CaMOKOHTpOIIb;J1ab0paTopHas
Biusanaue u noseneHue 051 3,5 13,7 y POIb, patop TIK-2.1
JIUTEPATYPHI; pabora
HEepPacTBOPUMBIX
o MOATOTOBKA K
npuMecen
nmabopaTtopHOMY
3aHATHIO
CamocrosTensHoe
1.2 [Ipoueccer
KPHUCTALTH3AL[HN HsyIcHme
p 0,5 16 y4eOHO u CaMOKOHTPOJIb IK-2.1
CIIJIaBOB TBEPABIX
3 Hay4HO
pacTBOpoB
JIUTEPATyPhI
CamocrosTensHoe
1.3 HepaBHoBecHas n3ydeHue
KPUCTAIIH3ALHS 0,5 16 yueOHOH u CaMOKOHTPOJIb IK-2.1
CILTABOB HAayYHO
JUTEPATyphl
CamocrosTensHoe
n3ydeHue
14 EHApUTHAas N Camoxontpos. [IpoBepka
Hennp 0,5 15,4 yueOHOH U p poBep TIK-2.1
KPHCTAILTH3AIHS MHIUBHAYaJIHHOTO 3aIaHUS
HAayYHO
JIUTEPATyPhI
Wroro no pazaeny 2 3,5 61,1
2. 3aTBep/eBaHHE OTIUBOK
Y MX MHUKPOCTPYKTYpa
21 XapakTepHble CamocTosaTenbHoe
0CcOOEHHOCTH H3yUYeHHE
nporecca 0,5 16 y4eOHOi CaMOKOHTPOJIb MK-2.1
3aTBEepACBAHMUS HAay4HO
OTJIUBOK. 3 JIUTEPATyPhI
2.2 BemnmunmHa W CaMmocrosTensHoe
CTPOEHHE TIEPEXOTHOMN n3ydeHue
001acTH B OTJIMBKAX. 0,5 16 y4eOHOH CaMOKOHTpOIb MK-2.1
OcobeHHocTi HAY4HO
obpasyromeiics JIUTEPATyPhI




2.3 O0pazoBaHue CamocTosaTenbHOe
MHUKPOCTPYKTYPHl B n3ydeHue
HepexoaHoi obiactu 0,5 16 yueOHOil u CaMOKOHTPOIIb IK-2.1
U3 CIUIaBOB TBEPABIX Hay4HOH
pacTBOpPOB JIUTEPaTyphl
CaMocTosTeBHOE
24 O6pa3zoBaHue H3yUYCHHE
MHUKPOCTPYKTYPBIl B yueOHOM U
HepexoJHoi 0bmacTu 05 | 25 16 HAy4YHO CaMOKOHTPOJIB; K2 1
u3 CILIaBOB c ' ' JIUTEPATYPHI; naboparopHas paboTta '
IBTEKTHYCCKUM MOATOTOBKA K
paBHOBECHEM 1a00paTOpHOMY
3aHATUIO
25 O6pazoBaHne
p CamocrosTensHoe
MHUKPOCTPYKTYPBI B HayueHme
MepexoaHOH  o0sacTi .
P 0,5 16 yueOHOM U CaMOKOHTPOITb TK-2.1
u3 CIITaBOB c HAVIHO
MEPUTEKTUIECKIM nmey:T .
paBHOBECHEM paTyp
2.6 O6pazoBanue
P CaMocTOsTeBHOE
MHKPOCTPYKTYPBl B ysydeHme
nepexoqHoi obmactu 15 15 yae6HO 1 Camoxontpoisb. [IpoBepka K-2.1
u3 CIITaBOB c ' HAVHIHO WHMBUIYaJbHOTO 3aJaHUs
MOHOTEKTHYECKUM nmey:T -
paBHOBECHEM patyp
Hroro no pazaeny 2,5 95
Hroro 3a cemectp 6 6 156,1 DK3aMeH
Wroro no aucuurninze 6 6 156,1 9K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

WudopmanmonHass JieKnuss —  TIOCIENOBAaTEIIbHOE  W3JI0KCHHWE  Marepuana B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IMPEUMYIIECTBEHHO BEpPOaIbHBIMU CPEICTBAMH
(MOHOJIOT TperoaaBaTes).

JIaGoparopHas paboTa — opranu3zanus yaeOHoi paboThI ¢ peabHBIMU MaTepUAIbHBIMU U
UH(POPMALIMOHHBIMH O0BEKTaMHU, 3KCIIEPHUMEHTAbHAs padoTa C aHaJOTOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOM padoThI 00y4yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHoOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. OcHOBBI MeTaTyprudeckoro npousBojctea : yueouuk / B.A. burees, K.H. Bnosun, B.M.
Komnoxounbies [u np.] ; moxa oomeii penakiueit B.M. Konokonbsuesa. — 2-e u3j., ctep. — CaHKT-
[MerepOypr : Jlanb, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — TekcT : 35eKTpoH-HbIi //
Jlanp : anekTpoHHO-OMONMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/129223
(mata oopamenus: 02.02.2024). — Pexxum q0CTyIa: /I aBTOPH3. ITOJIb30BATEIICH.

2. Jluteiinbie mporecchl : yueOHoe nocobue / A. W. Barwimes, B. 1. benos, C. B.
JlaktroHOB [u ap.] ; mox ooOmei penakueit B. J1. benosa. — Mocksa : MUCHC, 2019. — 290 c.
— ISBN 5-907226-01-2. — Tekcr : anektpoHHbIii // JIaHb : 37IeKTpOHHO-0MOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/128988 (mara o6pamenus: 02.02.2024). — Pexum

0) JlonmosiHuTeIbHAS JTUTEPATYpA:

1. Benog, B. [I. JIuteiinoe npousBoactBo : yueouuk / B. JI. Benos ; mox penakiuei B. /1.
benosa. — 3-e 3., mepepad. u nomn. — Mocksa : MUCUC, 2015. — 487 c.— ISBN 978-5-87623-
892-4. — Texkcr : anextpoHHbiid // JlaHb : 37eKkTpoHHO-OMONMOTeYHas cucrema. — URL:
https://e.lanbook.com/book/116953 (mata obparmenus: 02.02.2024). — Pexum gocTyna: s
aBTOPU3. TIOJIH30BATENCH.

2. Typununa, B.}O. MatepuanoBenenrne. MexaHnuecKie CBOMCTBA METAIOB. TepMuye-
ckasg oO0paboTka metamioB. CrienManbHbIe CTAIN U CIUIaBbl [ DIEKTPOHHBIN pecypc] : yuebHoe
noco6ue / B.1O. Typununa ; moa pea. Hukynuna C.A.. — DnextpoH. nan. — Mocksa : MU-CUC,
2013. — 154 c¢. — Pexum pnocryma: https://e.lanbook.com/book/47489 (mara oOparieHus:
02.02.2024). — 3ar1. ¢ 9kpaHa.

B) MeToanyeckne yKazaHus:
1. Ilpaktuxym. Ememomnn A.H., Monoukosa O.C., Ilerpouenko E.B. Marauroropck.
Wzn. Hentp @I'BOY MI'TY um. I'.'U. Hocosa. 2019. 64 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanwue [10 Ne noroBopa Cpok neiicTBHS TUICH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpoyHO
Professional

7Zip cB000THO pacrpoctpansemoe [10 0eCCpOUIHO

FAR Manager cB00OIHO pactpocTpansemoe [10 6eccpoyHO



https://e.lanbook.com/book/129223
https://e.lanbook.com/book/128988
https://e.lanbook.com/book/116953
https://e.lanbook.com/book/47489

IIpogeccnonanbHble 0a3bl JaHHBIX M HH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchUIKa
denepalibHOE TOCYAAPCTBEHHOE OI0/HKETHOE YUPEKICHHE
«DenepanbHBIN WHCTHUTYT npombinuieHHoi |URL: http://www1.fips.ru/
COOCTBEHHOCTI)

ITouckosas cucrema Akagemus Google (Google Scholar)

URL: https://scholar.google.ru/

HannonanpHas MH(POPMALMOHHO-aHAINTHYECKAs
cucremMa — PoccuiicKuil MTHAEKC HAY4HOTO HUTUPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project risc.asp

DrexkTpoHHas 0a3a IMepUOJUUECKUX M3aanuii East View
Information Services, OO0 «IBUC»

https://dlib.eastview.com/



http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIEHA!

9 MartepuajJibHO-TEXHHYECKOE o0ecTiedeHrne TUCHMILITHHBI (MOIYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOYACT:

- TEXHUYECKMMH CPEICTBAMU OOY4YEHMs, CIY)KallMMU Ui HpPEJCTaBICHUA YydeOHOI
uHpopManuu OOJIBIION ayAUTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHCHHS, NEepeAayd u
MpeACTaBICHHS yueOHOH HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYuebHasg aynuTopusl s TpPOBEIEHHs JIabOpaTOpHbIX 3aHATUH «JluTelinas
nabopaTopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAHUEM:

- IUIAaBUJIbHBIE TTEYH.

- TEpPMUYECKUE MIEYH.

- TBEpAOMED.

- IpUOOPHI U151 UCHIBITAHHUS 00PA31IOB HA M3HOCOCTOMKOCTB.

- CIIeLMAIN3UPOBAaHHAs MeOEb.

Y4yeOHast ayaquTopusi Al TPOBEACHHS JTa0OpaTopHbIX 3aHsaTHil «lccrmemoBarenbekas
nabopaTopus» OCHallleHa Ja00paTOPHBIM 000PYAOBaHUEM:

- repmoananuTryeckuii mpuoop NETZSCH Jupiter 449 F3.

- aBTOMaTH3upoBanHbIii ananuzarop CW — Multiphase.

- SMUCCUOHHBIN criekTpomeTp Spectro Maxx.

- ClielMaIn3upoBaHHas MeOelb

VYyeOHast ayauTopust s MNpPOBEAEHUsA J1a0OpaTOpHBIX 3aHATUN «JlabopaTopus
MeTauiorpaduu» ocHaleHa 1a00paTopHbIM 000PYAOBaHUEM:

- MuKpockornst MUM-6, MUM-7

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHUYaJbHBIX KOHCYJIbTALUH, TEKYLIETo
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTAllK OCHAIIICHA:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 1151 CAMOCTOSITEIHHOM PabOTHI OCHAIIICHO:

- KOMITBIOTepHOI TexHuKoit ¢ maketom MS Office, ¢ monkirouenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaLMOHHO-00pa30BaTeNbHYIO CPEely YHUBEPCUTETA;

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. llomemenue s XpaHeHUS M NPODUIAKTUYECKOrO OOCTYXKHBaHUS Y4eOHOTo
000pyI0BaHUS OCHALIECHO:

- CHIeMAIM3UPOBAHHON MEOEIIbIO: CTeITaKaMH1 JJIsl XpaHEeHUs y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl pEMOHTA y4eOHOTro 000py/10BaHMS;

- mkadamMu U1l XpaHEeHUs] yueOHO-MEeTOINYECKON JOKYMEHTAIlMY U MaTEepUAaJIOB.
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ITpunoxxenue 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATeIbHOM PadoThl 00y4arOINXCSI

Bomnpocs! 1J1s1 yCTHOTO onpoca:

Kakas Temneparypa Ha3bpIBa€TCsl paBHOBECHOM?

UYro Takoe cTeneHb NepeoxXIakIeHUs?

Kak crenenp nepeoxiakieHHsl BIMSIET Ha Pa3HOCTb CBOOOJHOW SHEPrUU KHUAKOU U
TBEpJOH (a3bl?

Uro Takoe rpaHula pa3ziesia U Kak OHa BJIMSIET Ha 3HaYeHHE CBOOOHON SHEpruu?
Kakoii 3apoipIil Ha3bIBA€TCSI KPUTUYECKUM?

KakoBa mpumepHasi CKOpoCTh poCTa peaibHbIX METAJUIMYECKUX KPUCTAILIIOB?
Kakas xpucramumsanys Ha3bIBaeTCs 1€HIPUTHOMN?

Kakas o6nacts nmpu KpuCTaIIU3alMY CIUIABOB HA3bIBACTCS MEPEXOTHON?

YeM ompeensitoTcsi BEMTMYHHbBI MeXK(Pa3HbIX SHEPIUid?

Uto Takoe paBHOBECHBIM TeMMEPATypPHbIA HHTEPBAT KPUCTALIA3AUNA?

UTo Takoe KOHIIEHTPALMOHHBIN HHTEPBaJl KpUCTATUTU3AUN?

UTto Takoe TeMIl KpUcTauIn3aunuu?

Kaxkoe npeBpaiiienre Ha3bIBa€TCs IBTEKTUUECKUM ?

Kaxkoe npeBpaliieHre Ha3bIBaeTCs NEPUTEKTUUECKUM?

Kaxkoe npeBpaiiienre Ha3pIBa€TCSI MOHOTEKTHYECKUM?

Kaxkoe npeBpaiilieHre Ha3bIBa€TCs 3BTEKTOUIHBIM?

Bonpocs! k 3xk3aMeny:

XapakTepUCTUKH Ipoliecca KpUCTauIn3aluy CIiiaBa

XapaKTepUCTUKU Mpoliecca 3aTBEPIeBaHUS JIUTON 3aTrOTOBKH

3apokJeHNE KPUCTAIIOB YUCTHIX METAJIJIOB

Poct KpHcTanaoB YMCThIX METAJIIIOB

Kpurepuii Jlxxexcona. [Ipuanun crpykrypHoro coorserctus I1. J1. /lankoBa

Bausinue npumecei Ha KpUCTAJUIM3ALUIO YHCTBHIX METAJIIOB

Oco0eHHOCTH KpUCTAIIIIM3aUU TBEPBIX paCTBOPOB

PaBHOBeCHas KpuCTaJUIU3aLUSA

HepaBHoBecHas kpucTtanan3anus

HepaBHoBecHas KpUCTaIM3alMs B CUCTEMAX € 3BTEKTUYECKUM IPEBpallieHuEM
HepaBHoBecHas kpucTanauzanus B CUCTEME C IEPUTEKTUUECKUM IIPEBPAILICHUEM
HepaBHoBecHas kpucTauIM3alys B CUCTEMaX ¢ MOHOTEKTHUECKUM MPEBPAILlEHUEM
JeHnpuTHas KpucTaJIA3anus

XapakTepHble 0COOEHHOCTH Mpoliecca 3aTBEPIeBaHUS OTIINBOK.

Bo3nukHOBEHHE MIEpexX0HON 001aCcTH

Benuumnna u ctpoeHue nepexoHoi 00JacTi B OTIMBKAX.

OcoOenHocTH 00pa3yrolieiics MaKpOCTPYKTYPhl OTJIMBOK

OO0pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOJHOM 00JIaCTH U3 CINIABOB TBEP/IBIX PAaCTBOPOB
O0pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOJHOM 00JIACTH U3 CIJIABOB C 3BTEKTUYECKUM
paBHOBECHEM

O06pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOTHOM 00JIaCTH U3 CINIABOB C MEPUTEKTUUECKUM
paBHOBECHEM

O06pa3oBaHre MUKPOCTPYKTYPBI B IEPEXOIHOM 00JIaCTH U3 CIJIABOB C MOHOTEKTHYECKUM
paBHOBECHEM

Yro Takoe OIMKHUM U JaNbHUNA MOPAJOK B pacloioskeHnu aToMoB? B uem 3akitovaercs
CXOZICTBO U Pa3JINYME KUAKOTO U TBEPAOIO COCTOSIHUS METAIIIOB?

Yem mpenonpeesieH MUHUMANIBHBIN pa3Mep 3apobllia Npu KPUCTAIUTU3aUU?
OO0BsacHUTE (PU3NIECKUN CMBICI CKOPOCTH 3apOsKIeHUs HeHTpoB Kpuctammuzanuu (C311)
U TUHEHOM ckopocTH pocta KpuctamioB (JICP) B pacruae. Kakum dakTopom
IPEIONPEEIIEHBl UX BEJIUYUHBI?



25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

[Touemy npu KpUCTAJUIM3ALKUY TPOMBIIIJICHHBIX CIIJIABOB HE HA0JII0JaeTCs
NepeoxTaKIACHUA?

OObsicHUTE POJIb U 3HAUEHUE HEMETAIUNINYECKUX BKJIFOUEHUHN JJIs 3apOKICHUS
KPUCTAJIJIOB B pacruiaBe. Kakumu cxo/IcCTBaMu JI0JKHBI 00J1a71aTh BKIIOYEHUS U
KPUCTAJUTU3YIOLIUICS CIUIaB, YTOOBI KPUCTALTU3AIMS HayajJach HA HEMETAUTMYECKOM
BKJIFOYEHUU?

[Touemy B pacriaBe KpUCTaUIbl UMEIOT ICHJIPUTHYIO CTPYKTYPY?

OObsicHUTE MEXaHU3M U3MENIbYCHHS] MUKPOCTPYKTYPHI CIIJIaBa C MOMOIIBI0 HEOOBIINX
100aBOK JIETUPYIOIIEr0 KOMIIOHEHTA.

CmnaB KpUCTAJUIM3YeTCs B IEPBOM citydae co ckopoctbio 100 rpaa/mun, Bo BTopom — 1
rpaa/muH. [Ipu Kakoi CKOPOCTH OXJIAXKICHHUS YCIOBUS ObUIH OJIMKE K PABHOBECHBIM?
AHaIM3 MUKPOCTPYKTYPHI CIJIaBa B PA3IMYHBIX YACTAX OTJIMBKH MOKa3aj OOJIBIIYIO
pasHHILy B pa3Mepe IeHAPUTHOH sueiiku. UeM 3To oObscHseTCA?

B nanpaBiieHHO 3aTBep/IeBIICH OTIMBKE BBISIBICHO HAJTMUYNE HEMETATTMUECKUX
BKJIIOYEHUH. B 0/1HO YacTh OTIMBKH HAOIIOAAIOTCS MEIIKME BKITFOUEHUS, a B IPYToOil —
KpymHble. OOBSICHUTE BO3MOXKHBIE MEXaHU3MbI UX 00pa30BaHUSI.

CriaB UMeeT JCHIPUTHYIO CTPYKTYPY. Y CIIOBHUS KPUCTAIUIM3AIMK OBUTH paBHOBECHBIMU
WM HEPaBHOBECHBIMU?

B 01HOM YacTH OTVIMBKHY BBISBIICHA AYEUCTast CTPYKTYPa, B APYrol — neHapuTHas. B
KaKOW 4acTU OTIMBKH CKOPOCTh OXJIaKEHHS ObLIa BhIIIe?

[To paBHOBECHOM AMAarpaMMe COCTOSIHUSL MHTEpBaJl KpucTaumu3anuu paseH 50 K.
Huddepennmanbao-Tepmudeckuii anaau3 mokazan 100 K. Uem oObsicHsAeTCS Takoe
pacxoxenue?

[To paBHOBECHOM AMAarpaMMe COCTOSIHUS B MUKPOCTPYKTYpE CIliaBa A0JKHO ObITh 40 %
aBTeKTHKH. MeTamnorpaduueckuii anaims mokasan 60 %. Kakum o6pa3om 0ObSICHUTH
3TO HecoBMNaaeHue?

Kakumu xapakTeprucTukaMu CIUIaBa MpeIonpeaesieHo 00pa3oBaHHUE EPEXOIHOM
nByx(ha3Hol (3KUIKO-TBEp0ii) 0071acTH B OTIMBKAX?

Kaxkue BHemHuE (DakTOPHI BIUSIIOT HA pa3Mep NepexoaHoM IByXpa3zHou 0bmacTu?
OO0BscHUTE 00pa30BaHNE pa3Mepa MaKpo3epeH B OTIUBKAX U3 CIUIABOB TBEP/IBIX
pPacTBOPOB OT XapaKTepa KpUCTANIM3allUHU CIUIaBa U CTPOEHMSI IEPEXOAHOM IBYX(pa3HOM
o0macTH.

Kak BIHsIOT HepaBHOBECHBIE YCIOBUS KPUCTAIIIN3ALlMHU CIJIABOB HAa BEJIMYMHY
nepexoiHoi nByxdasHoii obmactu?

OO0BsicHUTE 00pa30BaHUE MUKPOIIOPUCTOCTH B OTIMBKAX.
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[Ipunoxenue 2

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

a) [nanupyemsbie pe3ynabTaThl 00yUYEHHUS U OLEHOYHBIE CPEJICTBA JIJISl TPOBEACHUS IPOMEKYTOUYHOM aTTECTALINHU:

CrpyKTypHBII
JIIEMEHT

KOMIICTCHII N

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpesicTBA

[1K-2: Crocoben

KOHTPOJHUPOBATH BLINOJHCHUC TCXHOJIOTUUCCKU

X IIPOLECCOB U MMIPUHHUMATDH PCIICHUSA 10 YCTPAHCHUIO ITPUYNH HUX HapymeHI/Iﬁ

I1K-2.1

O6nazlaeT TCOPCTUYCCKUMU 3HAHHUAMU OCHOB U
MPAaKTUIYCCKUMU  HaBbIKaMHW  IIPOU3BOJACTBA
JINTBIX I/ISI[eJ'II/Iﬁ H3 pa3]IMYHbIX MATCPHUATIOB

LCoNoA~WNE

e e
WN PO

. HepaBHOBecHast KpucCTaJIM3alUsl B CUCTEMAX C 9BTEKTHUECKUM MPEBPALICHUEM

. Kakas Temneparypa Ha3bIBaeTCsi paBHOBECHOM?

. UTo Takoe CTeneHb MnepeoxiaxaeHus?

. Kak crenenp mnepeoxiakieHus BIMAET HAa Pa3HOCTb CBOOOJHOW PHEPTUM KUAKOH U

14.
15.
16.
17.
18.

Teopernyeckue BONpPOChI

XapakTEepUCTUKHU ITpoLecca KpUCTAUIN3ALMHY CIlIaBa

XapaKkTepUCTUKU IIPOLECCa 3aTBEPAECBAHUS JIMTON 3arOTOBKH

3apoKI€HUE KPUCTAJUIOB YUCTHIX METAJIJIOB

PocT xpucTamuioB YMCTHIX METAJUIOB

Kpurepnii Jlxekcona. [Ipunnun crpykrypsaoro coorserctus I1. /1. JlankoBa
Binsane npuMecei Ha KpUCTAIUIM3ALNIO YACTHIX METAIIJIOB

Oco0eHHOCTH KpHCTATU3alMU TBEP/BIX PACTBOPOB

PaBHOBeCHas KpucTauIM3aLUs

HepaBHOBecHas KpUCTAIIIU3ALM

TBEpAOH ¢azbI?

Yro Takoe rpaHHIIA pa3/ieNa U KaK OHA BIUSAET Ha 3HaUe€HHe CBOOOIHOM YHEPruun?
Kaxoit 3aponplit Ha3bIBa€TCS KPUTHUUECKUM?

KakoBa npumepHasi CKOpOCTh pOCTa PEAIbHBIX METAIIINYECKUX KPUCTAIIIIOB?
Kaxkas kpucraminzanusi Ha3pIBaeTCs ACHAPUTHOMN?

Kakas 001acTh pu KpUCTAJUIM3ALIMY CIIJIABOB HA3bIBAETCSI IEPEXOTHON?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O11eHOYHBIE Cpe€acTBa

19. Yem onpenenstoTcsi BETMUUHBI MEX(Da3HBIX SHEPTUIA?

20. Yto Takoe paBHOBECHBIN TEMIIEpAaTyPHBI HHTEPBAJ KPUCTAIA3AIUHN ?
21. YUto Takoe KOHIIEHTPAIMOHHBIA HHTEPBAT KPUCTAIUIA3AINN?

22. Yto Takoe TeMI KpUCTALTA3AIUU?

23. Kakoe mpeBparieHne Ha3pIBaeTCs IBTEKTHUECKUM?

24. Kakoe npeBpailieH1ue Ha3bIBaeTCs MEPUTEKTHUECKUM?

25. Kakoe npeBpaiiieHue Ha3pBaeTCI MOHOTEKTHYECKAM?

26. Kakoe npeBpaiiieHue Ha3bIBa€TCs IBTEKTOMIHBIM?

Tembl J1a60paTOPHBIX PadoT

1. Tloctpoenue nBOIHON AMAarpaMMbl cOcTOsIHUSI CBUHEI-CypbMa
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0) [lopsnox npoBeaeHHs MPOMEKYTOUHOM aTTeCTallMH, TOKA3aTeN U KPUTEPUH OLICHUBAHMUSI:

[Ipomexxyrounass — arrecranust 10  gucuuiuinHe  «CTpyKTypooOpa3oBaHHE»  BKIIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIMMUCS 3HAHUH, U
IPaKTUYECKUE 3aJaHUs, BBIABIAIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH W BIAJCHUH, U
ocylIecTBIIseTCs B (hopMe 3K3aMeHa.

DK3aMeH 10 JaHHOW JUCLMILTUHE MPOBOJUTCS B YCTHOM (popMe MO HK3aMEHAIIMOHHBIM OuiieTam,
KQKJIbII U3 KOTOPBIX BKJIKOYAET 3 TEOPETUUECKUX BOIPOCA M OJHO MpaKTHUecKoe 3ananue. OHu
MO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHHS OO0yYalOUIMMUCS 3HAHUM, a MpaKTHYECKUEe 3aJJaHusl,
BBISBJISITH CTENEHb C(HOPMUPOBAHHOCTH yMeHHMM U BiajgeHuil. Kpome Toro, creneHb
c(hOpPMUPOBAHHOCTH YMEHUH U BIIAJCHHIA MTO3BOJISIET OIICHUTH 3aI[UTa KypCOBOT'O MPOEKTA.

ITokazarenu u KpUTCPHUHU OLICHUBAHNUS IK3aMeHa.

— Ha OLEHKY «OTJIHYHO» (5 OaioB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOoe WU INIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJIHAET IPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAaHUSAMH, YMEHUSMU, IPUMEHSET UX B CUTYaLMsIX MOBBIILICHHOMN CI0XKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CpeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMN: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHUS TIPU aHAJTTMTUYCCKHUX OIEPAIHIX, IEPEHOCE
3HAHUH U yMEHUI1 Ha HOBBIC, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJBHO» (3 Oamna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBI
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHWN, YMEHMH, HABBIKOB, OOy4aroIuics
UCIBITHIBAET 3HAYUTENIbHbIE 3aTPYJHEHUs MPU ONEPUPOBAHUN 3HAHUSMHU U YMEHUSMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEeY/I0BJIeTBOPUTEILHO» (2 Oamia) — oOydaronuiicss IeMOHCTPUPYET 3HAHUS HE
6omee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKHW PCIICHUA MMPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U OOBSICHEHUSI MHPOPMAIINH, HE MOXET IMOKa3aTh HHTEIIEKTYaIbHbIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



