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JIner akryaauszanuu padoyeil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM Toy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HenssMmu ocBoeHUsT AUCHUIUIHHBI «CTPYKTYpoOOpa3oBaHWE B OTJIMBKAX» SIBJISIFOTCS:
pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX KauyeCTB, a Takxke (GopMHUpoBaHUE MPOQPECCHOHATBHBIX
KOMIIETCHIIMK B COOTBETCTBUU C TpeOoBaHusMu PI'OC 3++ mo HampaBiICHUIO MOATOTOBKH
22.03.02 Metamnyprus.

2 MecTo THCHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Juctunmuaa CTpykTypooOpa3oBaHHE B OTJIMBKAaX BXOJUT B YacTh y4eOHOro IIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jnst  w3ydeHus ~ AWCHUIUIMHBI  HEoOXOJWMbl  3HaHuUA  (YMEHHWs,  BIAJCHUS),
c(hopMUPOBaHHBIC B pe3Yy/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

MarepuaiioBeeHue

3Hanus (yMEHHUS, BIAJACHHS ), IONyYCHHBIC TIPU U3YYCHUH JAHHOW JUCIMILTUHBI OyIyT
HEOOXOAUMBI JJISI U3YYCHUS TUCIUILTAH/TIPAKTHK:

[ToaroroBka k mporeype 3aiuThl ¥ 3alIUTa BEITYCKHON KBaTU(UKAITMOHHONW PAaOOTHI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTte ocBoeHUs TUCHMILIMHBI (MOAyIisi) «CTpyKTYpooOpa3oBaHUE B OTJIMBKAX)
oOyuaromuiics 10JKeH 001a/1aTh CAEAYIOIMMU KOMIIETCHIUSAMU:

KO[[ HHJUKaTopa I/IHILI/IKaTOp JOCTHIXKXCHUA KOMIICTCHIIN

[1K-2 CrocoOeH KOHTPOJMPOBATH BBHINIOJIHCHHE TEXHOJOTHYECKHX IPOIECCOB U MPUHUMATH
peIICHHS 110 YCTPAHSHUIO NPUYMH UX HAPYIIICHUM

I1K-2.1 O6naﬂaeT TCOPCTUICCKNMHA 3HAHUAMU OCHOB U IIPAKTUUYCCKUMU HABbIKAMHU
IIPONU3BOACTBA JIMTBIX PI3,Z[€HHﬁ W3 pa3jIn4YHbIX MaTCPHUAJIOB




4. CTpyKTypa, 00b€M U coepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTaBIseT S 3adeTHhIX eauHull 180 akan. gacoB, B TOM
qyuce:
— KOHTaKTHas paborta — 15,2 akaj. 4acoB:
— aynutopHas — 12 akaj. 4acos;
— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;
— caMocTosiTenbHas pabora — 156,1 akan. gacos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynutopHast § =
KOHTaKTHas paboTa e 3
=
B aKaJl. 4acax 5} Bu dopma TeKyIIEro KOHTPOIIL
Paznen/ Tema 2, (B axaz. acax) == A . P yim P Kox
> & © | caMoCTOsTENbHO yCIeBaeMOCTH U
JTACIUTUTAHBI 7 S N KOMITETECHIIUH
o = paboTsI MIPOMEKYTOYHOH aTTECTAIlUI
na6. |mpaxr. | € &
Jlek. < <
3aH. | 3aH. |Q &
1. [Ipoueccer
KPHUCTAITH3AIIHH
CamocrosTenpHOe
U3ydeHHe
1.1 Kpucrammumzamus y o
yueOHOM 1
AHCTBIX METaIIOB. Hay4yHO CaMOKOHTpOIIb;1a00paTopHas
Biusanaue u nosenenue 051 35 13,7 Y POIb, patop TIK-2.1
JTUTEPATYPHI; pabora
HEepPacTBOPUMBIX
o MOATOTOBKA K
npuMecen
J1a00paTOPHOMY
3aHATHIO
CamocTosiTensHOe
1.2 [Ipoueccer
KPHUCTATH3aL[N HsycHe
p 05 16 yueOHOil u CaMOKOHTPOJIb IK-2.1
CIIJIaBOB TBEPABLIX
3 Hay4HO
pacTBOpoB
JIUTEPATyPhI
CamocTosiTensHOe
1.3 HepaBHoBecHas n3ydeHue
KPUCTAIIH3ALHS 05 16 yueOHoil u CaMOKOHTPOJIb IK-2.1
CILTABOB Hay4HO
JIUTEPATyphl
CamocTosiTenbHOe
n3ydeHue
14 EHApUTHAas . Camoxontpois. [IpoBepka
Hennp 0,5 15,4 yueOHOI 1 p poBep TIK-2.1
KPHCTAILTH3 AL MHIUBHAYaAJIHHOTO 3a/IaHUS
Hay4HO
JIUTEPATyPhI
Wroro no pazaeny 2 3,5 61,1
2. 3aTBeplieBaHUE OTIMBOK
Y MX MHUKPOCTPYKTYpa
21 XapakTepHble CamocTosiTensHOe
0coOeHHOCTH H3yUYeHHE
nporuecca 0,5 16 yueOHOit n CaMOKOHTPOJIb MK-2.1
3aTBEepACBAHMUS Hay4HO
OTJIUBOK. 3 JIUTEPATyphI
2.2 BemuunHa W® CamocrosTensHoe
CTPOEHHUE TIEPEXOTHOM n3ydeHue
00IacTH B OTJIMBKAX. 0,5 16 y4eOHOH 1 CaMOKOHTpOIb MK-2.1
OcobeHHocTi HAy4YHO
obpasyromeiics JIUTEPATyPhI




2.3 O0pazoBaHue CamocrosTenbHOe
MHUKPOCTPYKTYPHI B n3ydeHue
HepexofHol obnacTu 0,5 16 yueOHO u CaMOKOHTPOJIb IK-2.1
U3 CIUIaBOB TBEPIBIX Hay4HOI
pacTBOpoB JIUTEPaTyphl
CamocrosTenpHOE
24 O6pa3zoBaHue H3yUYCHHE
MHUKPOCTPYKTYPBI B yueOHO u
MEepEexXOHON  0bnacTH HAY4HO CaMOKOHTPOJIB;

051 25 16 MK-2.1
u3 CILIaBOB c JTUTEPATYPHI; naboparopHas pabota
IBTEKTHICCKUM MOATOTOBKA K
paBHOBECHEM 11ab0paTOpHOMY

3aHATUIO
25 O6pa3oBanue
MUKDOCTDVKIVDEL B CamocrosTenpHOe
nepfxoz[}l:(}),g y(f)6nacm vsyaetme

0,5 16 yueOHO u CaMOKOHTPOJTb TK-2.1
u3 CILIAaBOB c

HAY4HO
MEPUTEKTUIECKIM
JIUTEPaTypHI
paBHOBECHEM
2.6 OG6pa3oBanue
MHKDOCTOVEIVDEL B CaMocTosTeIbHOe
ne é)xoz[}l:(})g y(1))6nacm 1ByHeHue CamoxonTpob. [IpoBepka
P 1,5 15 yueOHOI 1 pOJIb. 1IpoBep IK-2.1
u3 CIITaBOB c WHMBU1YaJBHOTO 3aJaHuUs
Hay4HO
MOHOTEKTHYECKUM
JUTEPaTyphl
paBHOBECHEM
HWroro no pazneny 4 125 95
Hroro 3a cemectp 6 6 156,1 DK3aMeH
HWroro no aucuumninae 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. ITuxynoB, M.B. OCHOBBI TE€OpUH JIUTEHHBIX MPOLECCOB: KPUCTAIN3ALKS CIIJIaBOB
[DnexkTponHsIii pecype] : yuebnoe nocobue / M.B. TTukyno, A.H. KoHoBasioB. — DIeKTpOH. aH.
— Mocksa : MUCHUC, 2015. — 91 c¢. — Pexum gocrymna: https://e.lanbook.com/book/69762
(mara obparenust 02.02.2023). — 3art. ¢ sKkpaHa.

2. MarepuanoBenenue :  (a3oBble JAMAarpaMMbl  JIBYXKOMIIOHEHTHBIX  CHCTEM
[DnexkrponHslii pecype] : yuebnoe mocodbue / A.B. Ilo3aHsakoB [U ap.]. — DJEKTPOH. AaH. —
Mocksa : MUCHUC, 2016. — 98 ¢. — Pexwum nocrtyma: https://e.lanbook.com/book/93649 (mata
obpaienus 02.02.2023). — 3ari1. ¢ 3xpana.

0) JlonmosiHuTeIbHAS JTUTEPATYpA:

1. TukynoB, M.B. CoBpemeHHble MNpOOIEMbl MaTEpPHANOBENICHUS M METALTYPTUU
KPHUCTaLUTU3AI[HOHHBIE MPOIECCHI [ DJIEKTPOHHBINH pecypc] : yueObHoe mocodue / M.B. TTukyHOB,
B.E. baxenoB. — OnaexTpoH. gaH. — Mocksa : MUCHUC, 2016. — 95 c. — Pexum nocryma:
https://e.lanbook.com/book/93657 (maTa obparuenus 02.02.2023). — 3aru. ¢ skpaHa.

B) MeToanyeckue yKazaHus:
1. ITIpaktukym. Ememomun A.H., MonoukoBa O.C., [lerpouenko E.B. Maraurtoropck.
Nzn. LHentp ®TBOY MI'TY um. .. Hocora. 2019. 64 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypesl:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK JIeCTBUS TUIEH3UN
MS Office 2007 |\ 135 1 17.09.2007 GeccpoTHO
Professional

7Zip CcB000JTHO pacrtpoctpansemoe [10 0OECCPOYHO

FAR Manager cB00O0HO pacrpocTtpansemoe [10 OECCPOUHO

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchlika
OnektponHas 0a3a mepuoauuecknx m3nanuii East View
Information Services, OO0 «MBHC»

https://dlib.eastview.com/



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

Hanuonanenas MH(POPMALMOHHO-aHAINTHYECKAs
cucreMa — POCCUICKMI MHIEKC HAYYHOT'O LIUTUPOBAHUS

(PUHII)

ITouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

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

WNudopmannonnas cucrema - EnquHoe OKHO JocTyma K

URL: http://window.edu.ru/
HHOOPMAIIMOHHEIM PeCcypcaMm

denepansHOE roCyIapCTBEHHOE OI0KEeTHOE
yupexaenue «Denepanbubiii uHCTUTYT Hpombinuienroi |URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuaabHO-TEXHHUECKOE 00ecIeueHUe JUCIUTUINHBI BKITIOUACT:

1. Yuebnas ayauTopus JUisi IPOBEICHUS 3aHATUHN JICKIIHOHHOTO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEICTBAMU OOYYEHMs, CIYKallUMU Ui IpPEJCTaBICHUA ydeOHOI
uHpopManuu OOJIBIION ayAUTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHCHHS, NEepeaaydl U
npezcTaBieHus yueOHOH nHpopMaluu;

- CHIeUaIM3UPOBAaHHON MeOebIo.

2. VYuebHasg ayauTopus s TpOBeleHHs JIabopaTOpHbIX 3aHATUH «JluTelinas
nabopatopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAaHUEM:

- IUTABUJIbHBIE TTEYH.

- TEPMHUYECKHUE NICYUH.

- TBEpAOMED.

- IpUOOPHI ISl UCIIBITAHHUS 00PA3IIOB HA N3HOCOCTOMKOCTB.

- CIIeLMAIN3UPOBAaHHAs MeOeb.

VYyebnas ayauropusi i MpoBeACHUS jabopaTopHbIX 3aHsATHH «MccrmemoBaTenbekas
nabopaTopus» OCHallleHa Ja00paTOPHBIM 000PYAOBaHUEM:

- repmoananuTryeckuii mpuoop NETZSCH Jupiter 449 F3.

- aBTOMaTH3upoBanHbIil ananuzarop CW — Multiphase.

- IMUCCUOHHBIN criekTpomeTp Spectro Maxx.

- ClIeMaIn3UpOBaHHas MeOelb

VYyeOHast ayauTopust s TNpOBEAEHUs J1a0opaTOpHBIX 3aHATUN «JlabopaTopus
MeTauiorpaduu» ocHalleHa 1a00paTOpHbIM 000PYAOBaHUEM:

- MuKpockornsl MUM-6, MUM-7

3. YuebOHas ayauTopus A TPYNIOBBIX U MHIUBHYaJbHBIX KOHCYJIbTAILUH, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHOM aTTeCTallK OCHAIIIECHA:

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

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. TTomenieHue 115t CAMOCTOSITEIHHOM PabOTHI OCHAIIICHO:

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

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

5. ITlomemenue s XpaHeHUS M NPOMUIAKTHYECKOrO OOCTYKHBaHUS Y4eOHOTO
000pyI0BaHUS OCHALIECHO:

- CHIeMaIM3UPOBAHHON MEOEIbIO: CTeITaKaMH1 JJIsl XpaHEeH!s y4eOHOTro 000pyJ0BaHMUS;

-MHCTPYMEHTaMH JJIsl PEMOHTa Y4eOHOTro 000py10BaHMS;

- mkadamu It XpaHeHus yaeOHO-METOMYECKON TOKYMEHTAIINY 1 MaTEPUAIIOB.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

Ipuioxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

Bomnpocs! 1u1g ycTHOrO onpoca:
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Kaxkas temnepartypa Ha3bIBaeTCsl paBHOBECHOM?

Uto Takoe cTeneHp nepeoxnaaxacHus?

Kak cremeHp mepeoxiaXIACHHs BJIMSIET HAa Pa3HOCTh CBOOOJHOW SHEPTUU KHUAKOU W
TBEp0i (azpl?

Uro Takoe rpaHuIla pa3jieia U Kak OHa BIHSICT Ha 3HAYCHHE CBOOOIHOW dHEPTHH?
Kakoii 3apopliil Ha3bIBA€TCSI KPUTUUECCKUM?

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

Kaxkas o6sacth npu KpucTauiM3anuu CIijlaBOB HAa3bIBAETCA MEPEXOTHOM?

Uem omnpenensitoTes BEIMYUHBI MEX(Pa3HBIX YSHEPTUi?

Uro Takoe paBHOBECHBII TEMIIEpaTYPHbIN MHTEPBAJ KpUCTAUIU3aLUNA?

UT0 Takoe KOHLIEHTPALMOHHBII HHTEPBaJl KPUCTAJUIM3aUUN?

UTto Takoe TeMIl KpucTauI3auuu?

Kaxkoe npeBpaiiieHre Ha3bIBaeTCs 3BTEKTHUECKUM ?

Kaxkoe npeBpaiiienre Ha3pIBaeTCs MEPUTCKTUIECKUM?

Kaxkoe npeBpaiiieHrne Ha3bIBa€TCSI MOHOTEKTHYECKUM?

Kaxkoe npeBpaiiienre Ha3pIBa€TCs IBTEKTOUTHBIM?

Bomnpocsl k 3x3ameny:

XapakTEepUCTUKH ITpoLiecca KpUCTAUIN3aLMY CIlIaBa

XapakTepHUCTUKH ITpoLiecca 3aTBEPI€BaHUs JIUTON 3arOTOBKU

3apoKeHUE KPUCTAUIOB YACTHIX METAJIJIOB

PocT kpucTamioB 4MCTHIX METAIIIIOB

Kpurepunii Jlxekcona. [Ipuniun crpykrypHoro coorserctus 1. /1. /lankosa

BimmstHue npumeceil Ha KpUCTAIIIM3ALMEIO YUCTBIX METAJIIOB

Oco0eHHOCTH KpHUCTAIIM3allMK TBEPBIX PACTBOPOB

PaBHOBecHas kpucTaIM3anus

HepaBHOBecHas KpucTaIn3anus

HepaBHoBecHas kpucTaniu3auus B CUCTEMaX € 3BTEKTUYECKUM NPEBpAILlEHUEM
HepaBHOBeCHas KpuCTaJIIIM3alUsl B CUCTEME C IEPUTEKTUYECKUM IIPEBPALLICHUEM
HepaBHoBecHas kpucTaniuzaius B CUCTEMaX ¢ MOHOTEKTHYECKUM MPEBpAILlEHUEM
JlennpuTHas KpUCTaUIN3aLMs

XapakTepHble 0COOEHHOCTH Ipoliecca 3aTBEPIEBAHUS OTIINBOK.

Bo3HukHOBEHUE NepexoJHON 00I1acTH

BenuunHa u cTpoeHue nepexoaHoM 001acTu B OTIMBKAX.

OcobeHHocTH 00pa3yromIencss MaKpOCTPYKTYPhl OTITUBOK

O06pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOTHOM 00JIaCTH U3 CILJIABOB TBEP/BIX PACTBOPOB
O6pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOAHOM 007aCTH U3 CIIJIABOB C 3BTEKTUYECKUM
paBHOBECHEM

O06pa3oBaHre MUKPOCTPYKTYpHI B IEPEXOAHOI 0071aCTH U3 CIIaBOB C MEPUTEKTUYECKUM
paBHOBECHEM

O06pa3oBaHre MUKPOCTPYKTYPBI B IEPEXOAHOI 007aCTH U3 CIJIAaBOB C MOHOTEKTHYECKUM
paBHOBECHEM

Yro Takoe OJIMKHUN M JAJIbHUIN MOPAIOK B PacMoiioxkeHUH aToMoB? B yeM 3akiodaercs
CXOJICTBO U Pa3JInyMe KUAKOTO U TBEPAOTO COCTOSTHUS METAJIIOB?

YeMm mpenonpeesieH MUHUMAJIBHBIN pa3Mep 3apobllia Py KpUCTAUIU3aluu?
O0BsicHuTe GU3UIECKUN CMBICIT CKOPOCTH 3apOsKIeHUs IIEHTPoB Kpuctaum3aiuu (C3L1)
U IMHeHoM ckopoctu pocta kpuctamio (JICP) B pacruiaBe. Kakum dgaxtopom
MpeIONpeIeNIeHbl UX BEJIUYUHBI?



25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

[TouemMy mpu KpUCTAJUTH3AIMH IPOMBIIIICHHBIX CILIABOB HE HAOIOaeTCs
NepeoxTaKIACHUA?

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

[Touemy B pacriaBe KpUCTaUIbl UMEIOT JIEHIPUTHYIO CTPYKTYPY?

OO0bsicHUTE MEXaHU3M U3MENIbYEHHS] MUKPOCTPYKTYPHI CIIJIaBa C MOMOIIBI0 HEOOIBIINX
100aBOK JIETUPYIOIIEr0 KOMIIOHEHTA.

CmnaB KpUCTAJUIM3YeTCs B IEPBOM citydae co ckopoctbio 100 rpaa/mun, Bo BTopom — 1
rpaa/muH. [Ipu Kakoi CKOPOCTH OXJIAXKIECHHUS YCIOBUS ObUTH OJIMKE K PABHOBECHBIM?
AHaIM3 MUKPOCTPYKTYPBI CIJIaBa B PA3IMYHBIX YAaCTAX OTJIIMBKHU MOKa3ai OOJIBIIYIO
pasHHILy B pa3Mepe IeHAPUTHOH sueiiku. UeM 3To oObscHseTCA?

B HanpaBiieHHO 3aTBepeBLIEH OTJIMBKE BBISIBIICHO HAJIMYME HEMETAUIMYECKUX
BKJIIOYEHHUH. B 0/1HOI YacTu OTJIMBKH HAOIIOAAIOTCS MEIIKME BKITFOUEHUS, @ B IPYTOi —
KpymHble. OOBSICHUTE BO3MOXKHBIE MEXaHU3MbI UX 00pa30BaHUSI.

CriaB UMeeT JCHIPUTHYIO CTPYKTYPY. Y CIIOBHUS KPUCTAIUIM3AIMK OBUTH paBHOBECHBIMU
WJIM HEPABHOBECHBIMU?

B o1HOM YacTH OTVIMBKHU BBISBIICHA AYEUCTasd CTPYKTYpa, B APYro — neHapuTHas. B
KaKOW 4acTU OTIMBKH CKOPOCTh OXJIAXKIEHUS ObLIa BhIIe?

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

[To paBHOBECHO# AMAarpaMMe COCTOSIHUSL B MUKPOCTPYKTYpE CIUIaBa T0JKHO ObITh 40 %
aBTeKTHKH. MeTamnorpaduueckuii anaims mokasan 60 %. Kakum o6pa3om 0ObSICHUTH
3TO HECOBMAJACHUE?

Kakumu xapakTeprucTukaMu CIUIaBa MpeIonpeaesieHo 00pa3oBaHHUE EPEXOIHOM
nByx(ha3Hol (3KUIKO-TBEpI0ii) 007IacTH B OTIMBKAX?

Kaxkue BHenHuEe (DakTOphI BIUSIOT HAa pa3Mep MepexoHoM nByxda3Hoit oonactu?
OO0BscHUTE 00pa30BaHNE pa3Mepa MaKpo3epeH B OTIUBKAX U3 CIUIABOB TBEP/IBIX
pPacTBOPOB OT XapaKTepa KpUCTANIM3allUHU CIUIaBa U CTPOEHMSI IEPEXOAHOM IBYX(pa3HOM
o0macTH.

Kak BIUIOT HEepaBHOBECHBIE YCIOBUS KPUCTAIIIN3ALMHU CIJIABOB HAa BEIMYUHY
nepexoiHoi nByxdasHoii obmactu?

OO0BsicHUTE 00pa30BaHUE MUKPOIIOPUCTOCTH B OTIMBKAX.
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IIpunoxenne 2

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

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

CtpyKTypHBII
AJIEMEHT [1nanupyemsble pe3yabTaTbl O0yUEHHS

KOMIICTCHLIN

OneHouyHble CpeACTBA

IIK-2: Cnoco0eH KOHTPOJIMPOBATH BbINOJIHEHHE TEXHOJOTHYeCKHX NPOLEeCCOB U NPMHUMATDH PeLIeHUs 10 YCTPAHEHUI0 IPUYMH UX HAPYIIeHU I

[IK-2.1 OO6namaer TeOPETUUSCKUMU 3HAHUSIMU OCHOB
U IIPAKTHYECKUMHU HaBBIKAMH IPOM3BOJICTBA
JUTBIX M3JICIUI U3 Pa3INYHBIX MaTCPHAJIOB

LCoNoA~WNE

e e
WN PO

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. Jlankosa
Binsane npuMecei Ha KpUCTAIUIM3ALNIO YACTHIX METAIIJIOB

Oco0eHHOCTH KpUCTaITU3AIMU TBEPBIX PACTBOPOB

PaBHOBeCHas KpucTauIM3aLUs

HepaBHOBecHas KpUCTAIIIU3ALM

. HepaBHOBecHast KpucCTaJIM3alUsl B CUCTEMAX C 9BTEKTHUECKUM MPEBPALICHUEM

. Kakas Temneparypa Ha3bIBaeTCsi paBHOBECHOM?

. UTo Takoe CTeneHb MnepeoxiaxaeHus?

. Kak crenenp mnepeoxnaxxieHus BIMSIET Ha Pa3HOCTb CBOOOJHOW PHEPIUHU KUAKOU H

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 kpucrannusanus Ha3bIBaeTCsl JEHAPUTHON?

Kakas 001acTh pu KpUCTAJUIM3ALIMY CIIJIABOB HA3bIBAETCSI IEPEXOTHON?




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIM U

[Tnanupyemble pe3yiabTaThl O0yUeHHs

O1eHOYHEIE Cpe€acTBa

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

YeM ompeaensoTcsi BEMTUYUHBI MEX(a3HbIX SHEPTUiA?
Uto Takoe paBHOBECHBIN TEMIIEPATYPHBIA HHTEPBAJ KPUCTAIIIM3AUN?
UTto Takoe KOHLIEHTPALMOHHBIN HHTEpBaJl KpUCTAUTM3AUUN?
Yrto Takoe TeMIl KpUucTauM3auuu?
Kaxkoe npeBpaiiienre Ha3pIBa€TCs IBTEKTUUECKUM ?
Kaxkoe npeBpaiiieHrne Ha3bIBaeTCs IEPUTEKTUUECKUM?
Kaxoe npeBpaiiienne Ha3pIBa€TCSI MOHOTEKTHUYECKUM?
Kaxkoe npeBpailieHrne Ha3bIBa€TCs 3BTEKTOUIHBIM?
Tempbl 1a00paTOpHBIX padoT

[TocTpoenue ABOMHOM AuarpaMMbl cocTossiHUS CBUHEIL-CypbMa
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, IOKA3ATE/IN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas arrectanus 1o AucuuiuinHe «CTpyKTYypooOpa3oBaHUE) BKIFOYACT
TEOPETUYECCKHE BOIPOCHI, TO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHUSI 00YYArOIIUMUCS 3HAHUH, U
NPaKTUYCCKHUE 3a[aHNs, BBISBISIIOIINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIIaJICHHI, U
OCYLIECTBIISICTCS B JOpME IK3aMeHa.

OK3aMeH 0 JAaHHOW JUCLUILINHE IPOBOAUTCS B YCTHOM (hopMe 10 3K3aMEHallMOHHBIM OUsIeTaM,
KQKIBIA U3 KOTOPBIX BKIIOYAET 3 TEOPETUYECKUX BOIIPOCA M OAHO IIPAKTHUYECKOE 3ananue. OHU
MO3BOJISIOIINE OLEHUTh YPOBEHBb YCBOCHHUS 00YJAIOIIMMHUCS 3HAHUH, a IPAaKTUYECKUE 3a/1aHu S,
BBISBIISITH CTENICHh C(HOPMUPOBAHHOCTH yMEHUH U BiajaeHuid. Kpome Toro, crenens
c(OpMUPOBAHHOCTH YMEHUH U BJIQJICHUN [TO3BOJISIET OLIEHUTD 3alUTa KypCOBOI'O IIPOEKTA.

IToka3zarenn u KPUTCPHUHA OLICHUBAHUA JK3aMEHaA:

— Ha OLIEHKY «OTJIM4YHO» (5 6ajuioB) — 00y4daroLuiics J1eMOHCTPUPYET BBICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJHSAET IPAKTUYECKHUE 3aJaHNs, CBOOOAHO ONEpUpyeT
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aina) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OPMHPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTEIIbHBIC OIMMOKH, HETOYHOCTH, 3aTPYAHCHHUS TTPH aHATUTHYECKUX ONIEPAIIHSX,
NepPeHOCe 3HAHWIM U YMEHHI Ha HOBBIC, HECTAHAPTHBIC CUTYAIINH.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBHO» (3 Oauia) — 00ydarouuiicss JeMOHCTPUPYET MOPOrOBBIN
ypOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI JTOMYCKatOTCA
OLIMOKH, MPOSIBISIETCS. OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUI, HABBIKOB, O0yYaroLIHiiCs
WCIIBITBIBAECT 3HAYUTENIbHBIC 3aATPYAHEHUS IIPU ONIEPUPOBAHUM 3HAHUAMH U YMEHUSMH IIPU UX
IIEPEHOCE HA HOBBIE CUTYAIIMH.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEJIbHO» (2 6aia) — o0ydaromuiics AeMOHCTPUPYET 3HaHUS He
6osee 20% TEOpETUUECKOTO MaTepHalia, JOIMYCKAeT CYyIIECTBEHHBIEC OMMOKHU, HE MOXKET
MO0KAa3aTh UHTEJJIEKTya IbHbI€ HABBIKU PELICHMS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYI0BJIeTBOPUTEJIbHO» (1 6an) — 00yJaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypOBHE BOCIIPOHM3BENICHUS U OOBSICHEHUSI HH(OPMAITUHU, HE MOKET MTOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKU PEIICHUS TTPOCTHIX 3a/1a4.



