MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPALINN

ArTy ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBJIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npuka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

PabGouast mporpamma paccMoTpeHa W 0700peHa Ha 3acemaHun kKadenpsl JIMTEHHBIX

IPOIIECCOB U MAaTEPUAIOBEICHHUS ('475
12.02.2021, npotokon Ne 6 ==
3aB. kadenpoit H.A. ®eoktrcToB

PaGouas nporpamma ogoOpena metoauueckoi komuccueit UMMuM

~

03.03.2021 r. mpotokoma Ne 4 //j‘_f ) Py -
HpencenaTeJIb “"“AC. Canunos

PaGouas mporpamma cocraBieHa: %7—, /

CT. mpemnoaasaresb kageapsl JI[TuM, kana. TexXH. HayK .B. MuxanknHa

Peuensenr:

3aB. kKadenpoit [IDubX ]I, kana. TexH. HayK A IO. [lepsaTunckuit




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MATEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roly Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB U MATEPUATIOBEICHHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MIPOLIECCOB M MATEPUAIOBEICHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMmu ocBoeHuss AUCHHUIUIMHBI «CTPyKTypooOpa3oBaHHE B OTJIMBKAaX» SBISIOTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHUE NPO(HECCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBHHM ¢ TpeOoBaHusMu PI'OC 3++ mo HampaBiICHHIO IMOIATOTOBKH
22.03.02 Metamnyprus.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctummuaa CTpykTypooOpa3oBaHHE B OTJIMBKAaX BXOJWUT B YacTh Y4eOHOIro IUIaHa
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaumbl  3HaHMS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

OCHOBBI METAJTYPTrAYECKOTO TPOU3BOJICTBA

BBenenue B HanpaBiieHue

MarepuaiioBeieHue

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

TexHonorus IMTEHHOrO MPOU3BOACTBA

TexHOMOTHS I0OBEIIUPHOTO JIUThHSA

[ToaroroBka K caye v craya rocyAapCTBEHHOT 0 3K3aMEHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTe ocBoeHUs qucHMILIHHBI (MOAynst) «CTpyKTypooOpa3oBaHHE B OTJIMBKAX)
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETSHITUN

[1K-2 CriocobeH KOHTPOJIMPOBATH BBHIMOJHEHHE TEXHOJOTHYECKUX IMPOIECCOB M MPHHUMATH
pELIEHNUS 10 YCTPAHEHUIO IPUYMH UX HAPYIIEHUI

[K-2.1 Obnagaer TeOpeTUYECKUMHU 3HAHUSIMU OCHOB M MPAKTUYECKMMH HaBbIKAMU
IIPOM3BO/ICTBA JIUTHIX M3JEIUN U3 Pa3IMUHbIX MaTepHaIOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 95 akaJ. 4acos:
— aynuropHas — 90 akaj. 4acos;
— BHEAyJUTOpPHAS — 5 aKaJ1. 4acos;
— caMocTosTeNnbHas padora — 49,3 aka. 4yacos;

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac
dDopMa aTTeCTalluM - OK3aMEH
AynutopHas S s
.| xonraktas paGora E z dopma TeKyIIero
= s X Bu KOHTPOJISt
Paznen/ Tema 3 (B axaz. yacax) £ A y P Kon
S & © | camocTosTENBHOM | ycneBaeMOCTH U
JTACIUTUTAHBI 3 £ = ., | kommeTeHuu
O g & paboTs IIPOMEKYTOYHOM
na6. | mpakr. | € & R —
Jlek. Z 1T
3aH. 3aH. |Q &
1. TIpouecchl KpHCTaJUIU3aUH
METAUINIECKHIX CIUIABOB
CamocrosTensHoe
1.1 Kpucrannuzauus u3yueHue y4eOHOH .
P ! Y y VYerHbIi ompoc;
YHCTHIX METaJUIOB. 1 HAy9IHO samuTa
Biusnue u nosenenue 7 1021 5 JIUTEPATYPBI; 1a60DATODHO IK-2.1
HEepPacTBOPUMBIX MOATOTOBKA K Z 6OTE .
npumecen nabopaTopHOMY P
3aHSTHIO
CamocTrosTenpHoe
u3yueHue y4eOHOH .
Y M VYcTHBIi onpoc;
1.2 Tponecce 1 HAy9IHO samTa
KpUCTAJUTM3ALMY CIIJIaBOB 7 10/71 10 JUTEpaTyphl; 1360 TTO Hoi [K-2.1
TBEPABIX PACTBOPOB 5 MOATOTOBKA K S6OTEI
nabopaTopHOMY P
3aHSITHIO
CamocTrosTenpHoe
1.3 HepaBHoBecHas u3yueHue y4eOHOH .
P 10 20,3 y Y YCTHBIN onpoc IIK-2.1
KPHUCTAUTH3AIHS CIIaBOB 1 HAy9IHO
JIUTEPATyPhI
CaMmocrosTensHoe
1.4 lennputHas M3yYeHHEe yueOHOH N
Hlenp 7 10 e i YCTHBIN onpoc [K-2.1
KpucTajuin3anus U HAYYHO
JIATEPaTyphI
Hroro no pazaeny 31 | 20/91 453
2. 3aTBepleBaHHE OTIMBOK U
X MUKPOCTPYKTYpa
2.1 XapaktepHble
CamocTosTenbHOe
0CcoOeHHOCTH Tpoliecca o
u3ydeHue yaeOHomn .
3aTBEPAECBAHUS OTJIMBOK. 7 1 1 HAVHO VYerHbll onpoc IK-2.1
BosnukHoBenue i
N JIUTEPATYPBHI
MePEeXOTHON 00IacTH 5
2.2 BennuuHa u cTpoeHHe
MepexXOHON 00JIaCTH B
oTuBKax. OCOGEHHOCTH 4 6 VYerHslii onpoc MK-2.1
obpasyromerncs
MaKpOCTPYKTYPbI OTIMBOK




2.3 O6pazoBanue
MUKPOCTPYKTYPHI B

MepeX0IHON 00JIacTh U3 7 YcTHBIN orpoc [K-2.1
CILJIABOB TBEPABIX
pacTBOpOB
CaMocCTosATebHO
2.4 ObpazoBaHue u3ydeHune yueOHon N
p i i VYerublit ompoc;
MUKPOCTPYKTYPHI B Y HAY9IHO
i 3amura
MepexoIHON 00JIacTh U3 2 |10/5,41 1 JIUTEPATYPHI; . [K-2.1
nabopatopHoOn
CITABOB C BTEKTUYECKIM MOJATOTOBKA K AGOTEL
paBHOBECHEM 1ab0paTOpHOMY p
3aHSITHUIO
2.5 O6pazoBanue
MUKPOCTPYKTYPHI B CaMocCTosATebHO
TIepexXoHON 00TacTh U3 u3ydeHune yueOHon .
pexon 2 1 i i YcTHBIN orpoc [K-2.1
CILIaBOB C Y HAY9IHO
MEPUTEKTUIECKHM JIUTEPaTyphI
paBHOBECHEM
2.6 O6pazoBanue
MHKPOCTPYKTYPHI B CamocTosTenbHOS
IepexoIHON obslacTu U3 u3ydeHue y4eOHoMH N
PEXOn 1 1 i i VYerHbIi onpoc IK-2.1
CILIaBOB C U HAYYHO
MOHOTEKTHYECKUM JUTEPaTyphI
paBHOBECHEM
Hroro no pazneny 23 | 16/5,41 4
3. TIpomexyTouHast aTTeCTaIus
3.1 Dx3ameH no
5 MK-2.1
JCIUTUINHE
Hroro no pazneny
HWroro 3a cemectp 54 136/14,4U 49,3 9K3aMeH
36/14,4
HWroro no aucuuninnne 54 49,3 9K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Wudopmanmonnass JeKIuMss —  IOCJIENOBAaTEIIbHOE  M3JIOKEHHE  MaTepuaia B
JTUCIUTUIMHAPHON JIOTUKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpOATbHBIMU CPEACTBAMHU
(MOHOJIOT TperoaaBaTes).

JIaboparopHast pabota — opraHu3aiusi yaeOHO# pabOThI C peaTbHBIMU MAaTEPUATBHBIMU U
UHPOPMAIIMOHHBIMH OOBEKTAMH, SKCIIEPUMEHTaJIbHAsE padoTa C AaHaJIOrOBBIMH MOJEISIMU
peaTbHBIX OOBEKTOB.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe CaMOCTOSITeIbHOI padoThI 00yYalomuxcst
[IpencraBneno B npuioxeHuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. [lukynoB, M.B. OCHOBBI TE€OpUHU JIUTEUHBIX MPOLIECCOB: KPUCTAIM3ALUs CIJIABOB
[Dnek-TpouHbIil pecype] : yuebHoe mocodue / M.B. ITukynos, A.H. KoHoBanoB. — DIIeKTpOH.
nan. — Mocksa : MUCHUC, 2015. — 91 ¢. — Pexwum nocryma: https://e.lanbook.com/book/69762
. — 3arJ. ¢ 3KpaHa.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. MarepuanoBenenue  (a3oBble  IUArpaMMbl  JIBYXKOMIIOHEHTHBIX  CHCTEM
[DnekrponHslii pecypce] : yuebHoe nocodue / A.B. Tlo3ausakoB [u aAp.]. — DIEKTPOH. JAaH. —
Mocksa : MUCHUC, 2016. — 98 ¢. — Pexum goctyna: https://e.lanbook.com/book/93649 . —
3ari. ¢ 3KpaHa.

2. Tlukynos, M.B. CoBpeMmeHHBIE NPOOIEMBI MaTEPHAJIOBEIACHUS M METAJUIYPTHH !
KPHCTAJUTU3AI[MOHHBIC TIPOIECChl [DNEeKTPOHHBIN pecypc] : yuebHnoe nocobue / M.B. TTukyHOB,
B.E. baxxeHoB. — DnektpoH. naH. — Mocksa : MUCHUC, 2016. — 95 c¢. — Pexum pocryma:
https://e.lanbook.com/book/93657 . — 3aru1. ¢ sxpaHa.

B) MeToanyeckne yKazaHus:
1. IIpaktukym. Ememtomna A.H., Monoukosa O.C., Ilerpouenko E.B. Maruutoropck.
Wzn. Hentp @I'BOY MI'TVY um. I'.'U. Hocosa. 2019. 64 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBuS JTUIIEH3UN
MS Windows 7

Professional(ms ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOHO pacrpoctpansemoe [10 OCCCPOUHO

FAR Manager cB000THO pactpoctpansemoe [10 0EeCCPOUIHO



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

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue kypca

Cchuika

DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanuonanenas MH(POPMALMOHHO-aHAIUTUYECKAs
cucreMa — POCCUICKMI MHIIEKC HAYYHOTO LIUTHUPOBAHUS
(PUHII)

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

ITouckoBass cucrema Axagemus Google (Google
Scholar)

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

WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MH(OPMaLMOHHBIM pecypcam

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

DenepanbHOE roCyapCTBEHHOE OIOJIKETHOE
yupexaenue «DenepaibHblii HTHCTUTYT IPOMBIIIIIEHHON
COOCTBEHHOCTHU»

URL: http://www1.fips.ru/



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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCHUIUINHBI BKIIIOUAET:

- TEXHUYECKHMMH CPEICTBAMU OOYYCHHMS, CIYKALIMMHU Ui MPEJCTaBICHUA Y4eOHOI
uHpopMauuu OOJIBIION AayAUTOPUM: MYJIbTUMEIUNHBIMU CpEJCTBA XPAaHEHMs, NepeAayd U
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YueOHas ayauTopus Ui TIPOBEACHHUS JIADOpATOPHBIX 3aHATHN «JluTeliHas
1abopaTopus» OCHAaIlleHa Ja00paTOPHBIM 000PYAOBaHUEM:

- IUIAaBUJIbHBIC TIEYH.

- TEPMHUUECKHUE [IEYH.

- TBEPJIOMED.

- IpuOOPBI 11 UCHIBITAaHUSI 00Pa31I0B HA H3HOCOCTOMKOCTB.

- CIIELIMAJIN3UPOBaHHAs MEOETIb.

VYuebHasg aynuropus A NpoBeNeHMs jabopaTopHbIX 3aHsATUi «MccnepoBaTenbckas
nabopaTopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAHUEM:

- Tepmoananutrueckuii npuoop NETZSCH Jupiter 449 F3.

- aBTOMaTH3UpoBaHHbIi ananmu3arop CW — Multiphase.

- BMUCCHUOHHBIN crieKTpomeTp Spectro Maxx.

- CIIeLIMATTU3UPOBAHHAS MEOEIb

VYuebHas ayautopus JUIsl OpoBeAeHUs JabopaTOpHbIX 3aHATHH «Jlaboparopus
MeTaJIorpadum» ocHallleHa JabopaTOpHBIM 000PYJOBAHUEM:

- Mukpockornsl MUM-6, MUM-7

3. YuebHas ayauTopus JJsl TPYNIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTalluy OCHAIIICHA!

- KOMITBIOTEPHOI TexHHKO#1 ¢ makeTrom MS Office, ¢ moakmouenunem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. TTomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeHaIM3UPOBAaHHON MeOebIo.

5. Tlomemienne nast XpaHeHHS M HPOPHUIAKTHUECKOTO OOCIY>KUBAaHHUS y4eOHOTro
000pyTI0BaHUS OCHAIIICHO:

- CNIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAlUN U MaTepUaoB.
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YueGHO-MeTOMYECKOE OfecnedyeHre CAMOCTOATEIbHOM PAGOTHI 00YIaAIOIIUXCA

Bomnpocs! 1151 yeTHOrO onpoca:
Kakas Temneparypa Ha3bpIBa€TCsl paBHOBECHOM?
UYro Takoe cTeneHb NepeoxXIakIeHUs?
Kak crenenp nepeoxiaKieHHsl BIMSIET Ha Pa3HOCTb CBOOOJHONM SHEPrUU KHUAKOU U
TBepIoH (a3bi?
Uro Takoe rpaHula pa3ziesia U Kak OHa BJIMSIET Ha 3HaYeHHE CBOOOHON SHEprUu?
Kakoii 3apoipIil Ha3bIBA€TCSI KPUTUYECKUM?
KakoBa mpumepHasi CKOpoCTb poCTa peaibHbIX METAJUIMYECKUX KPUCTAILIIOB?
Kakas xpucramumsanys Ha3bIBaeTCs 1€HPUTHOMN?
Kakas o6macts nmpu KpuCTaIIU3alMY CIUIABOB HA3bIBACTCS MEPEXOTHON?
UYeM ompeesnsitoTesi BENMYUHBI MeXK(Pa3HbIX SHEPIUid?
Uto Takoe paBHOBECHBIM TeMINEPATypPHbIA HHTEPBATI KPUCTALIAZAUNA?
UTo Takoe KOHIIEHTPALMOHHBIN HHTEPBaJl KPUCTAIUTHU3ALUN?
UYTto Takoe TeMIl KpUcTauIn3aunu?
Kaxkoe npeBpaiiienre Ha3bIBa€TCs IBTEKTUUECKUM ?
Kaxkoe npeBpaiiieHre Ha3bIBaeTCsl NEPUTEKTUUECKUM?
Kaxkoe npeBpaiiienre Ha3pIBa€TCSI MOHOTEKTHYECKUM?
Kaxkoe npeBpaiiieHre Ha3bIBaeTCsl 3BTEKTOUIHBIM?

BOHpOCBI K 5K3aMCHY:
XapakTepuCTHKH NMPOLecca KPUCTAIM3ANMHI CIVIaBa

XapaKkTepUCTHKH NMPOLEcca 3aTBEP/IeBAHUA JIUTOM 3aTr0TOBKH
3apoKeHUE KPUCTAUIOB YACTHIX METAJIJIOB

PocT kpucTamioB 4MCTHIX METAIIIIOB

Kpurepuii Jlxxexcona. [Ipunuun crpykrypHoro coorserctus 1. /1. /lankosa

Bimmstnue npumeceil Ha KPUCTAIIM3ALMIO YUCTBIX METAJIIOB

Oco0eHHOCTH KpHCTAIIM3alMK TBEPBIX PACTBOPOB

PaBHOBecHas kpucTaIM3anus

HepaBHOBecHas KpucTaIn3anus

HepaBHoBecHas kpucTanauzanus B CUCTEMaX € IBTEKTUYECKUM MPEBpAILLlEHUEM
HepaBHOBeCHas KpucTaJIIM3aLus B CUCTEME C IEPUTEKTUUECKUM IIPEBPALLICHUEM
HepaBHoBecHas kpucTanauzanus B CUCTEMaX ¢ MOHOTEKTHYECKUM MPEBPALLIEHUEM
JlenipuTHas KpUCTaUIN3aLMs

XapaxkTepHble 0COOEHHOCTH Ipoliecca 3aTBEPIeBAHUS OTINBOK.

Bo3HukHOBEHUE NepexoJHON 00I1acTH

BenuunHa u cTpoeHue nepexoaHoM 001acTu B OTIMBKAX.

OcobeHHocTH 00pa3yromIencss MaKpOCTPYKTYPhI OTIUBOK

O0pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOIHOM 00JIaCTH U3 CINIABOB TBEPBIX PACTBOPOB
OO6pa3oBaHre MUKPOCTPYKTYpHI B IEPEXOAHOM 007aCTH U3 CIIJIaBOB C 3BTEKTUYECKUM
paBHOBECHEM

OO6pa3oBaHre MUKPOCTPYKTYPBI B IEPEXOAHOI 00JaCTH U3 CIIaBOB C MEPUTEKTUYECKUM
paBHOBECHEM

O6pa3oBaHre MUKPOCTPYKTYpBI B IEPEXOAHOM 00J1aCTH U3 CIJIABOB C MOHOTEKTHYECKUM
paBHOBECHEM

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

YeMm npeionpenesieH MUHUMANIBHBIN pa3Mep 3apobllia pU KPUCTAIUIU3aL U ?
OO0BsicHuTe GU3UIECKUN CMBICIT CKOPOCTH 3apOKIeHUs IEHTPOB KpucTtaumzanuu (C31])
U IMHeHoM ckopoctu pocta kpuctamios (JICP) B pacruiaBe. Kakum dgaktopom
MpeIONpPeIeNIEHbl UX BEJIUYUHBI?

[Touemy npu KpUCTAJUIM3ALKUY TPOMBIIIJICHHBIX CIIJIABOB HE HAa0JII0JaeTcs
MePEOXITKIACHUS?



26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

OOBsicHUTE POJIb U 3HAYCHUE HEMETAIUTNYECKUX BKITFOUEHUH 1J1s1 3apOKICHHS KPHCTAIIOB
B pacriaBe. Kakumu cxofcTBamMu TOJKHBI 00J1a/1aTh BKJIIOUEHUS U KPUCTAUIN3YIOIUNCS
CIUIaB, YTOOBI KPUCTAILTM3AIMS Hayadach Ha HEMETAJUIMYECKOM BKIFOUEHUH?

[Touemy B pacruiaBe KpUCTaJLIbl UMEIOT JCHAPUTHYIO CTPYKTYPY?

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

CruiaB KpUCTAIUIM3YETCs B IEPBOM citydae co ckopoctbio 100 rpaa/muH, Bo BTopom — 1
rpag/muH. [Ipu Kakoit CKOPOCTH OXJIAXKIEHUS YCIOBHS ObUIH OJIMKEe K PABHOBECHBIM?
AHaJIN3 MUKPOCTPYKTYPHI CIIJIaBa B PA3JIMYHBIX YACTSIX OTIMBKH IMOKa3al OOJIBIIYIO
pasHHMILY B pa3Mepe ACHAPUTHOH suciiku. Uem 310 0ObsCHsIeTCS?

B HampaBiieHHO 3aTBEpIEBLIECH OTIIMBKE BBISIBIIEHO HAIMYME HEMETAITIMYECKUX
BKJIIOUEHUH. B 0/1HOM YacTy OTIMBKY HAOIIOIAl0TCSA MEJIKUE BKIIOYESHHUS], a B APYTOM —
KpynHble. OObSICHUTE BO3MOXKHBIE MEXAHU3MbI UX 00pa30BaHUs.

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

B o1HOIi 9acTu OTJIMBKY BBISIBICHA sIUEUCTAs CTPYKTYpa, B APYyroi — neHapuTtHas. B kakoit
YacTH OTJIMBKH CKOPOCTb OXJIaXKI€HUS ObuIa BbIIIe?

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

ITo paBHOBECHOI AMAarpaMMe COCTOSIHUS B MUKPOCTPYKTYpE cIljlaBa J0JKHO ObITh 40 %
3BTeKTUKH. MeTamnorpadpuueckuit ananus nokaszan 60 %. Kakum 06pazom 0ObSICHUTB 3TO
HecoBMnajieHue?

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

Kakue BHemHue ¢pakTopbl BIUAIOT Ha pa3Mep MepexoaHoi 1Byxda3Hoii odbmactu?
O0BsicnuTe 00pa3oBaHKe pa3Mepa MaKpPO3EPEH B OTIMBKAX W3 CIIABOB TBEP/IbIX
pPacTBOPOB OT XapakTepa KPUCTAIIU3AIMH CIUIaBa U CTPOCHMS IEPEXOAHOM NBYXha3zHON
o0nacTH.

Kak BIusIOT HepaBHOBECHbIE YCIOBUS KPUCTAUIM3AIMH CIUIABOB HA BEIUYHHY
nepexoHou nByxdaszHoii oonactu?

O0bsicauTe 00pa3oBaHNE MUKPOIOPUCTOCTH B OTIMBKAX.
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OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTeCTANNM:

CTpyKTypHBIii
3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUS
KOMITETCHIINH

O1neHOYHBIC CPEACTBA

IK-2: Cnoco6eH KOHTPOJHPOBATH BbINOJHEHNE TEXHOJOTMYECKUX MPOLECCOB U MPUHUMATH PellleHUsI 110 YCTPAHEHUI0 MPUYUH UX HAPYLIeHHit

[K-2.1 O6iagaet TeoOpeTHYECKUMH 3HAaHUSIMU OCHOB U
IPAKTUYECKMMH HaBbIKAMU IIPOU3BOCTBA
JUTBIX U3/1ETUN U3 Pa3IMYHbIX MaTEPHATIOB

RBPROooo~NO WD

14.
15.
16.
17.
18.
19.
20.

0.
1.
12.
13.

Teopernveckue BONMPOCHI

XapakTepuCcTHKH NMPoLecca KPUCTANIM3AIUM CILIaBa

XapaKkTepuCTHKH NPOLECca 3aTBEePAEBaHUs JUTON 3ar0TOBKH

3aporkJIeHUE KPUCTAIOB YUCTHIX METAIIJIOB

PocT kpHcTamioB YNCTHIX METAIIIOB

Kpurepnii [Ixxexcona. [Ipuanyn crpykrypHoro coorserctsus I1. /1. JlankoBa
BnusiHue npuMecei Ha KpUCTAJUIM3ALNIO YUCTBIX METAJNIOB

Oco0eHHOCTH KpUCTAJIIM3AI[UN TBEPABIX pAaCTBOPOB

PaBHOBecHas kKpucTaM3anus

HepaBHoBecHas kpucTan3anus

HepaBHoBecHas kpucTaiu3anus B CUCTEMAX C 3BTEKTUUYECKUM IIPEBPALLEHUEM
Kakas TemnepaTypa Ha3bIBaeTCsi paBHOBECHOI ?

UYro Takoe cTeneHp NepeoxaakIeHus?

Kak crenens mepeoxiyiaxaeHus BIHUSET HA Pa3HOCTb CBOOOJHOW SHEPruUU KUAKOU U
TBepJOH (a3bl?

Urto Takoe rpaHuIla pa3jesia ¥ Kak OHA BIUSIET Ha 3HAYCHHE CBOOOIHOM dHEPTHUH?
Kaxoii 3apozipIil Ha3bIBA€TCSI KPUTUYECKUM?

KaxoBa npumepHas CKOpOCTh pOCTa pealIbHbIX METAITNYECKUX KPUCTAIIIIOB?
Kakas xpucramumsanys Ha3pIBaeTCs 1EHIAPUTHOMN?

Kakas o6macts mpu KpuCTaIJIU3aliy CIUIaBOB HA3bIBAETCSI IEPEXOIHON?

UYeM ompeenstoTcsl BETMYMHbBI MeXK(Pa3HbIX SHEPrUid?

Uto Takoe paBHOBECHBIN TeMIEPaTYPHBII HHTEPBAI KPUCTAJUIN3AITUN ?




CtpyKTypHBII
JJIEMEHT
KOMIIETEeHIIUH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

21. YTo Takoe KOHIICHTPAIIMOHHBIA HHTEPBAT KPUCTAIUTH3AIAH?
22. YTto Takoe TeMI KpUCTaUIA3aIuu?
23. Kakoe npeBpaiieHre Ha3bIBacTCsS IBTEKTHUECKUM?
24. Kakoe npeBpallieHrie Ha3bIBaeTCs MEPUTEKTUIECKUM?
25. Kakoe npeBpaiiieHre Ha3bBacTC MOHOTCKTHUSCKUM?
26. Kakoe npeBpailieHrue Ha3bIBaeTCS IBTEKTOUIHBIM?
Tempbl 1a00paTOpHBIX padoT

1. Tloctpoenue nBOMHON AMAarpaMMbl cocTOssHUS CBUHEL-CYypbMa
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0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIH U KPUTEPUH
OlLleHUBAHMS:

[TpomexxyTouHas arrectanus Mo AucHUIInHEe «CTPYKTYpooOpa3oBaHUE» BKIIOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YYarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJaHusl, BBIBIISIOMINE CTENICHh C(OOPMUPOBAHHOCTH YMEHUH U BIIAICHUI, U
ocylIecTBIIseTCs B (hopMe 3K3aMeHa.

OK3aMeH 0 JaHHOW JUCLUILIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHallMOHHBIM
OuneraM, KaXbli U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUYECKHX BOIIPOCA U OJTHO IPAKTUYECKOE
3aganue. OHU MO3BOJISIFOIUE OLIEHUTh YPOBEHb YCBOECHUS 00Y4aIOIMMUCS 3HAHUH, a
NPaKTUYECKHE 3aJ]aHuUs, BBISBISTH CTENIEHb CHOPMHUPOBAHHOCTH YMEHH U BiageHuid. Kpome
TOTO, CTETIeHb C(HOPMUPOBAHHOCTH YMEHUH U BIa/ICHUH MTO3BOJISET OLICHUTH 3aIlUTa KYpPCOBOTO
IIPOEKTA.

IMoka3aTeu U KPUTEPUHU OIIEHUBAHUS IK3aMeHA:

— Ha OILICHKY «OTJIHYHO» (5 0aJUIOB) — 00yYAIOLIHIICS JEMOHCTPUPYET BBICOKUI YPOBECHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBITOIHSAET MPAKTUYCCKHUE 3aJaHNs, CBOOOIHO ONEPUPYET
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYAIHSIX OBBIIIEHHON CIIOKHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIINN: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMTYCKAIOTCS
HE3HAYNTENbHbIC OMIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPY aHATUTUIECKHUX OTIEpAIHsX, IEPEHOCE
3HAHUU U yMEHUiIl Ha HOBBIC, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLIEHKY «y/J0BJeTBOPUTEIbHO» (3 Oaa) — 00yJyarouuiicss 1eMOHCTPUPYET
HIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMIA: B X0J/I€¢ KOHTPOJIBHBIX MEPOTIPHSITHIA
JIOITYCKAKTCS OIMIUOKH, TIPOSIBJISIETCS] OTCYTCTBHE OTICIbHBIX 3HAHUN, YMCHHI, HABBIKOB,
00yYaroImuiicsl UCIIBITHIBAET 3HAUNTENIbHBIE 3aTPYIHEHHSI IPU OTIEPUPOBAHUY 3HAHUSAMU U
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAIINH.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEIbHO» (2 0alia) — 00yJaronIuiicss AEMOHCTPUPYET
3HaHus He 6osee 20% TeopeTuyeckoro Marepuana, 10MyCcKaeT CyleCTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh WHTEIUICKTYaJbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «Hey10BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHUS HAa YPOBHE BOCIIPOU3BECHNS U 00bICHEHHs HH(POPMALIUU, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a1au.



