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PaGouas nporpamma coctasieHa Ha ocHose PI'OC BO mo HanpasIeHHIO NOArOTOBKH
22.03.02 Mertamnyprus (ypoBeHb 6akanasprata) (nmpruka3 Muno6pHayku Pocenu ot 04.12.2015
r. Ne 1427)

PaGouass mporpamMMa paccMOTpeHa M oJo0peHa Ha 3acemaHuu Kadenpsl JIATEHHBIX

IIPOLIECCOB ¥ MaTepHaIOBEIeHHS
19.02.2020, mpoToxoin Ne 8

3as. kadeapoit 4 Z=—==7" H.A. DeOKTHCTOB

Pa6ouas mporpamma o00peHa Metonuyeckoi komuccuedi UMMuM

20.02.2020 r. mpoTtokoin Ne 5
I[pencenarens ~A.C.CaBuHOB

PaGouas mporpaMmMa CoCTaBJIeHa: /
cr. npenoznasareib Kadeapsl JITTuM, kaHx. TeXH. HayK /,:; JI.A. 'opieHko

/)

JIOLEeHT Kadenpsl MexaHuKH, KaH. TeXH. HayK /i M.B. XapueHko

PenienzeHt: //
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JIner akTyanusanuun padoueii nporpaMMbl

Pabouas mporpaMma nepecMoTpeHa, o0cykaeHa u onodpeHa ans peanusauuu B 2020 - 2021
yueOHOM roay Ha 3acenaHuu kageapbl JIMTEHHBIX MPOLECCOB U MAaTEPHUATIOBEICHUS

IIpotokon ot 01 centsdps 2020 T/ Ne 1
3aB. kadenpoit Py o H.A. ®eokTucros

Pabouast mporpamma nepecMoTpena, o0cykaeHa u onodpena ans peanuzauuu B 2021 - 2022
yueOHOM roay Ha 3acenaHuu kadenpor JIMTEHHBIX MPOLIECCOB U MaTEPHATIOBEACHHUS

[IpoTtokonor 20 r. Ne

3aB. kaenpoii H.A. ®eoKTHCTOB

Pabouasi mporpamma nepecMoTpeHa, o0cyskaeHa u ogodpeHa st peanusauu B 2022 - 2023
y4eOHOM roay Ha 3acenaHuu kadenpol JIMTEHHBIX MPOLIECCOB U MaTepPHAIOBEICHMS

IIpotokonor 20 . N
3aB. kadenpoii H.A. ®eoktucros

Pabouas mporpamma nepecmoTpena, odcyxkaena u onodpena ays peanusauuu B 2023 - 2024
yueOHOM roay Ha 3acenaHuu kadenpsr JIMTEHHBIX MPOLIECCOB U MaTEPHATIOBEICHUS

IIpoTtokomor 20 . Ne

3aB. kadenpoii H.A. ®eOKTHCTOB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

enssMmu ocBoeHuss AUCHHUIUIMHBI «CTPyKTypooOpa3oBaHHE B OTJIMBKAaX» SBISIOTCS:
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHUE NPO(HECCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBaHusmu OI'OC BO mo HampaBIeHHIO MOIATOTOBKH
22.03.02 Metamnyprus.

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

HucuuiuinHa CTpyKTypooOpa3oBaHME€ B OTJIMBKax BXOAMT B BAapUATUBHYIO 4YacTb
y4eOHOro I1aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

OCHOBBI METAJTYPrU4€CKOr0 IPOU3BOACTBA

BBenenue B HanpaBiieHue

BBeneHne B cieniuaibHOCTD

OCHOBBI CHHTE32 CIJIABOB

MarepuanoseneHue

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

Teopus IUTENHBIX TPOLIECCOB

TexHosorNus IUTEHHOr0 NPOU3BOJACTBA

TexHos0rNs I0BETUPHOTO JIUTHS

IlonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

IToaroToBka K 3alUTe 1 3aIMTa BBITYCKHON KBAJIM(UKAIMOHHON paboThI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pe3ynbraTe ocBOoeHUs TUCHMIUIMHBI (MOAynst) «CTpyKTypooOpa3oBaHHE B OTJIMBKAX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSMMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHUS
JJIEMEHT
KOMIIETCHIIMHU

ITK-10 crtocoOHOCTBIO OCYIECTBIATH M KOPPEKTUPOBATh TEXHOJIOTHYECKHE IPOLIECCH B
METaJITypruy U MaTepuanoodpadboTke

3HaTb OCHOBHBIC 3dKOHOMCPHOCTU KPpHUCTAJIIN3allUU YUCTBIX METAJIJIOB U CIIJIAaBOB

YMmeTh OCYIIECTBISATh TEXHOJIOTUYECKUE TIPOIIECCH B METAILTYPTUU U
MaTepuanoo0-paboTKH, OMUPAICh HA 3aKOHOMEPHOCTH KPUCTAJUTU3ALUN U
CTPYKTYypOOOpa30-BaHUsI METAIIJIOB U CIUIaBOB

Buianers [IPAaKTUYECKUMU HaBBIKAMHA KOPPEKTUPOBKH TEXHOJIOIMYECKUX IPOLECCOB B
METaJUTypruH

[TK-12 crmocoOHOCTBIO OCYIIECTBIIATH BBIOOP MAaTEPUAIOB ISl U3/IEIUNA PA3TUYHOTO Ha3HAYEHUS
C YYETOM JKCIUTYaTallMOHHBIX TPeOOBaHUM U OXpaHbl OKPYKaIOIIEH CpeIbl

3HaThb 0COOCHHOCTH BIUSHUSA (DOPMUPYIOIIEHCS CTPYKTYPHI B OTJIMBKaX Ha UX
AKCIUTyaTallMOHHbIE CBOMCTBA

YmMmeThb OCYILIECTBIIATH BEIOOP MaTEpUaIOB JUIsl U3ACTUIN pa3IMYHOrO Ha3HAYEHHUSI C
YUYETOM 3KCILTyaTallMOHHBIX TPEOOBAaHUM U OXpaHbl OKpY>KaroIiei cpeibl

Bnangets MPaKTUICCKUMHU HABbIKAMU BLI60pa MaTCpHraJIoB JJIA 156631 (5110505 pa3jindIHOTO
Ha3Ha4YCHUA




4. CTpyKTypa, 00b€EM U colepKaHne NTUCHUIINHBI (MOLYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3a4yeTHBIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 55 akaJl. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHEAyJUTOpPHAs — 4 aKkaJI. 4acoB

— caMocTosTenbHas padora — 89,3 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma arTecTaluy - SK3aMEH

AynutopHas g e
. | xomTaxTHas paGora E z ®opma TeKyIIero
=
& B aKaJl. yacax 3} Bun KOHTPOJIA
Pasnen/ Tema 3 ( A. uacax) E 2 . p Kon
S & ©| caMOCTOSATENBHOM | ycIeBaeMOCTH U
JIUCIUILIAHEI 5 £ o . | xomnerennuu
O 5 25 paboThI MIPOMEKYTOUHOM
1ab. | mpakr.
Tex. - EaH 5 Lé aTTecTaIuH
1. Tlpoueccsl KpHCTAJUIU3ALNH
METAJUIMYECKUX CIUIABOB
CaMocCTOsATENEHOE
u3ydeHne yaeOHoi .
11 Kpucrannusanus qu Hayz;l{o YCTHBIN 0Mpoc;
YHCTHIX METAJLJIOB. 3amUTa
6 6/21 15 JUTEPaTypbl; H ., |IIK-10, I1IK-12
Bmusaune wu  moBemenune TOMOTOBKA K nabopatopHoOn
HEepaCcTBOPUMBIX MpUMeceit paboTbI
1a60paTOpHOMY
3aHATHIO
CamocTrosaTensH0e
HU3y4YCHUE yueOHOM .
12 I y y VYerHbIi onpoc;
. porecchl U Hay4HO samuTa
KpPHUCTaJUIU3aLlUU  CILIABOB 4 521 10 JIUTEPATYpBI; 1260DATODHOI IK-10, TIK-12
TBEPJIBIX PACTBOPOB 6 IOATOTOBKA K S6OTE )
nabopaTopHOMY p
3aHATHIO
CaMocTosTeNbHOS
1.3 HepasHosecHas n3ydeHne yaeOHoi N
P 10 25 v ya VYernwiii onpoc | [TK-10, TTK-12
KpI/ICTaHHI/I3aIll/Iﬂ CIIJIaBOB u Hay‘lHO
JIUTEPATYPbI
CaMocTosTeNbHOS
1.4 EHJIpUTHAs n3ydeHne yaeOHoi o
Aenp 2 6 v ya VYernwiii onpoc | [TK-10, TTK-12
KpI/ICTaJ'[J'H/I3aLH/Iﬂ nu Haquo
JIUTEPATYPbI
Wroro no pazneny 22 | 11/41 56
2. 3aTBep/ieBaHHe OTIMBOK M HX
MUKPO-CTPYKTypa
2.1 XapakTepHrie CaMoCTOSATENbHOS
0COOEHHOCTH mporiecca JBvaeHIe VIeOHO
3aTBEPACBAHUS  OTJIMBOK. 1 4 qu Ha yHO Vet onpoc | ITK-10, TTK-12
Bo3nukHOBeHHE e z: .
MepexoIHON obyacTu 6 patyp
2.2 BenwumHA U CTpOCHUE CaMOCTOSTCHBHOE
nepexojHod obnactu B JBVaeHHE VIeOHOG
otiauBkax. (OcoOeHHOCTH 3 9 yqn Ha z:o Vet onpoc | ITK-10, TTK-12
o0pazytoleicst e zT -
MaKpOCTPYKTYPbI OTIIUBOK patyp




2.3 OO6pa3zoBaHue

MHKPOCTDYKTYpbI s CamocrosTenpHOe
nepexojHol objactu U3 2 6,3 mquIHHH; y;Z6HOH VYernsrit onpoc | TIK-10, TIK-12
CIIJTABOB TBEPIBIX i
JUTEPATyPHI

pacTBOpoB

CamocrosTenbHOE
24 O6pa3oBanue H3yueHHe y4eOHOU VerHniit onpoc;
MUKPOCTPYKTYPBI B Y HAYYHO samTa
MepexoHOW  0o0nacTu U3 2 6/21 6 JUTEPATYPHI, Ha6OPATOPHO [1K-10, IIK-12
CIUIABOB C IBTEKTHYCCKUM MOJIrOTOBKA K g GOTEI
paBHOBECHEM 71a00paTOpPHOMY p

3aHSITHIO

25 O6pa3oBanue
MHUKPOCTPYKTYPBI B CamocrosTenbHOE
MepexoHOW  00nacTu U3 H3yueHHe yueOHon . i :
CIIABOB c 2 4 1 HayuHO VYernsrit onpoc | TIK-10, TTK-12
MEPUTEKTUIECKIM JUTEPATYPHI
paBHOBECHEM
2.6 O6pa3oBanue
MHKPOCTPYKTYPBI B CamocrosTenbHOE
MepexXoqHONH o0JlacTH |3 2 4 |H3yuernue yueOHOH Verusiit onpoc | TTK-10, TTK-12
CILTABOB c U HAYYHO
MOHOTEKTHYECKUM JUTEPATYPHI
paBHOBECHEM
Hroro no pazaeny 12 | 6/21 33,3
3. TIpomexyTouHast aTTeCcTaIus
3.1 DKk3aMeH o ¢ TK-10, [IK-12
JICITUTUINHE
Wroro no pazneny
Hroro 3a cemectp 34 | 17/61 89,3 SK3aMeH
Hroro no aucnumninuze 34 | 17/61 89,3 DK3aMeH I1K-10,IT1K-12




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

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 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBedeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas1 IMTEpaTypa:

1. [lukynoB, M.B. OCHOBBI TE€OpUHU JIUTEUHBIX MPOLIECCOB: KPUCTAIM3ALUs CIJIAaBOB
[Dnek-TpouHbIil pecype] : yuebHoe mocodue / M.B. ITukynos, A.H. KoHoBanoB. — DIeKTpOH.
nan. — Mocksa : MUCHUC, 2015. — 91 ¢. — Pexwum nocryma: https://e.lanbook.com/book/69762
.— 3aru. ¢ akpana. (nata oopamenus: 01.09.2020).

0) JlomostHMTEIbHAS JIATEPATYpA:

1. MarepuanoBenenue :  (a3oBble  IUArpaMMbl  JBYXKOMIIOHEHTHBIX  CHCTEM
[DnexTponHbIi pecype] : yueObHoe nocobue / A.B. Tlo3auskoB [ ap.]. — DIEKTPOH. AaH. —
Mocksa : MUCHUC, 2016. — 98 c. — Pexum pocrymna: https://e.lanbook.com/book/93649 . —
3aru. ¢ akpana. (mata oopamenwus: 01.09.2020).

2. TluxynoB, M.B. CoBpemeHHBIE TpOOIEMBI MaTepUaIOBEACHUS H METALTyprUH !
KPHUCTaTU3AI[HOHHBIE TIPOLIECCHl [DIeKTpOHHBIN pecypce] : yueObHoe mocooue / M.B. TTukyHOB,
B.E. BaxxenoB. — DnekrtpoH. gan. — Mocksa : MUCHUC, 2016. — 95 ¢. — Pexum npoctyna:
https://e.lanbook.com/book/93657 . — 3ar. ¢ akpana. (1ara ooparitenus: 01.09.2020).

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

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieuenune

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYSI JIUIICH3UH
MS Windows 7

Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 1, 135 o1 17.09.2007 GeccpotHo
Professional

FAR Manager cB00OTHO pactipoctpansemoe [10 OeccpovHO

7Zip CcB000JIHO pacrtpoctpansemoe [10 0EeCCPOYHO



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

IIpodeccnonanbHblie 0a3bl JaHHBIX M HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca

CchlIKa

OneKkTpoHHass 0aza MEepUOAUYECKUX U3JaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HammmonansHas
WH(OPMAIIMOHHO-aHAIUTUYECKAsT CHCTeMa —
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA

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

[Touckoras cucrema Axanemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EnuHOe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

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

®enepalibHOE  TOCYJApCTBEHHOE  OIO/KETHOE
YUpEXKICHUE «DenepalibHBIN WHCTUTYT
MIPOMBIIICHHOM COOCTBEHHOCTH

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

Poccuiickass ['ocynmapctBeHHass Oubimuoreka.
Karanoru

https://www.rsl.ru/ru/4readers/catalogques/

OnekTpoHHbIe pecypcebl oubnuorexku MI'TY um.
I''1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

VYHuBepcurerckass HHQOpPMaLMOHHAs CHCTEMa
POCCHA

https://uisrussia.msu.ru

MesxyHapoaHas HayKOMETpHUECKas
pedepaTuBHas W MMOJHOTEKCTOBas 0a3a JAHHBIX
Hay4yHbIx u3ganui «Web of science»

http://webofscience.com

MexyHaponHas pedeparuBHas U
MOJIHOTEKCTOBasE CHpaBoYyHas 0a3a JIaHHBIX
HaYYHBIX M3/1aHUI «SCOPUS»

http://scopus.com

MexayHapoaHas Oaza TTOJTHOTEKCTOBBIX
*ypHasoB Springer Journals

http://link.springer.com/

MG)K,HYHapO,I[HaSI KOJIJICKIIU S HAayYYHBIX
MPOTOKOJIOB MO PA3JUYHBIM OTPacisiM 3HAHUM
Springer Protocols

http://www.springerprotocols.com/

MexayHaposHas 6a3a HayyHBIX MaTepUaloB B
o0nacTu (U3NYECKUX HAyK M HWHXKUHHUPHUHTA
SpringerMaterials

http://materials.springer.com/

MexayHaposaHas 0a3za CripaBOYHBIX M3aHUH IO
BCEM oTpacysim 3Hauui SpringerReference

http://www.springer.com/references

ApxMB Hay4HbIX >KypHajoB «HanuoHanpHBbIH
AIIEKTPOHHO-MH(POPMAITUOHHBIA  KOHI[OPIILYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MartepuajibHO-TEXHHYECKOe 00ecneyeHne TUCHUIIUHBI (MOTYJIs1)
MatepuaiabHO-TeXHUUYECKOE 00ecreueHre TUCIUTUTMHBI BKITIOYAET:

1. YueOHnas ayauropus Ui NpOBEACHUS 3aHATUHN JIEKIIMOHHOIO THUIIA OCHAILIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyuYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJNIBLION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd Hu
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

2. YdyeOHas ayauTOpus IS TIPOBEACHHS JAO0OpAaTOPHBIX 3aHATHH «JluTeitHas
nabopaTopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAHUEM:

- IUIAaBUJIbHBIC TTEYH.

- TEPMUYECKUE N1EYH.

- TBEpAOMED.

- IpUOOPHI ISl UCTIBITAaHHSI 00PA3IIOB HA H3HOCOCTOMKOCTb.

- CIIeLMAIN3UPOBAaHHAs MeOeb.

Vyebnast aynuropus Jis MpOBEIeHUs JlabopaTopHbIX 3aHaTui «McciaegoBarenbekas
nabopaTopus» OCHallleHa Ja00paTOPHBIM 000PYA0BaHUEM:

- repmoananuTryeckuii mpuoop NETZSCH Jupiter 449 F3.

- aBTOMaTH3MpoBaHHbIi ananmu3arop CW — Multiphase.

- BMUCCHUOHHBIN crieKTpomeTp Spectro Maxx.

- CIICLMATTU3UPOBAHHAS MEOEITb

VYuebHas ayauTopus A8 TPOBENEHUS JIaOOpaTOpHBIX 3aHATUH «JlabGopaTopus
MeTaJIorpadum» ocHallleHa JabopaTOpHbBIM 000PYJOBAHUEM:

- Mukpockornsl MUM-6, MUM-7

3. YuebHast ayquTopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTECTALIMN OCHAIIIECHA!

- KOMITBIOTepHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOebIo.

4. TTomenieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTepPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue ans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy JJIsl XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus1 yueOHO-MeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



IIpunoxenne 1

6 YueOHO-MeTOIMYeCKoe o0ecledeHne CaMOCTOSITeIbHOI padoThl 00y4YaroIIMXcst
Bomnpocsl juig yetHOro onpoca:

1. Kakas tremneparypa Ha3bIBaeTCsi paBHOBECHOM?
2. UTto Takoe cTeneHb nepeoxaakaeHus?
3. Kak cremneHp mepeoxyiaxJACHUs BIMACT HA PA3HOCTh CBOOOIHON DHEPTHH KUIKOH H

TBEp0H (azp1?

4 Uro Takoe rpaHMIla pa3jiena i KaKk OHa BIUSET HAa 3HAYECHUE CBOOOTHOM dHEPTUU?
5 Kaxkoii 3apoplil Ha3bIBAETCA KPUTUUECKUM?

6. KaxoBa mpumepHasi CKOpOCTb pOCTa peaibHBIX METAUIMUECKUX KPUCTAIIIIOB?

7 Kaxkas kpucrannuzanuys Ha3bIBaeTCs AEHIPUTHOM?

8 Kakas o0yacTh ipu KpUCTAITU3AIMY CIIABOB HA3bIBACTCS MEPEXOTHOMN?

9 Yem onpeaensroTces: BeTUYUHbBI MeK(Pa3HBIX SHEPTHil?

10. Urto Takoe paBHOBECHBIN TEMIIEpAaTypPHbIH HHTEPBAJ KPUCTAJUIU3AINH?
11. Yo Takoe KOHUEHTPAaLMOHHbBIN UHTEPBAJl KPUCTAJLIIN3aLUn?

12. Uto Takoe TeMIl KpUCTAILIU3alun?

13. Kakoe npeBpalnieHie Ha3bIBa€TCsl 3BTEKTUYECKUM?

14. Kakoe npeBpaliieHre Ha3bIBaeTCs IEPUTEKTUUECKUM?

15. Kakoe npeBpaiiieHue Ha3bIBa€TCs MOHOTEKTUYECKUM?

16. Kaxoe npeBpaiiienre Ha3pIBa€TCs IBTEKTOUTHBIM?

Bonpocsl kK 9K3aMeny:

1. XapakTEepUCTUKH ITpoLecca KpUCTAUIN3ALMHY CIlIaBa

2. XapaKkTepUCTHUKU IIPOLECCa 3aTBEPIECBAHUS JIMTON 3arOTOBKH

3. 3apoKeHUE KPUCTAIOB YACTHIX METAIIJIOB

4. PocT kpucTamioB 4YMCTHIX METAIIIIOB

S. Kpurepnii Jlxekcona. [Ipunnun crpykrypsaoro coorserctus I1. /1. JlankoBa

6. BimmstHue npumeceil Ha KPUCTAIIM3ALMEIO YUCTBIX METAJIIIOB

7. Oco0eHHOCTH KpHUCTAIM3alMK TBEPBIX PACTBOPOB

8. PaBHOBecHas kpucTaIM3anus

9. HepaBHOBecHas KpucTamn3anus

10.  HepaBHOBecHas KPHCTAJLUTU3AIMsI B CHCTEMaX C IBTEKTHYECKHM ITpEBpaIeHIEM

11. HepaBHOBeCHas1 KpuCTaJIIIM3aLUs B CUCTEME C IEPUTEKTUYECKUM IIPEBPALLICHUEM

12. HepaBHOBeCHas KPUCTAJLUTU3AIMS B CHCTEMaX C MOHOTEKTHYECKUM MIPEBpaIeHHEM

13.  JlenapuTHasi KpUCTAJUIN3ALUSA

14. XapakTepHble 0COOEHHOCTH Ipoliecca 3aTBEPIEBAHUS OTIINBOK.

15. Bo3HukHOBEHUE MepexoIHON 001acTH

16. BenununHa u cTpoeHue nepexoaHoi 001acTu B OTIMBKAX.

17.  OcoGennoctu o0Opa3yroliencs MaKpOCTPYKTYpPbl OTITUBOK

18. O0pa3oBaHre MUKPOCTPYKTYpPBI B IEPEXOTHOM 00JIaCTH U3 CIJIABOB TBEPIBIX PACTBOPOB
19. OO6pa3zoBaHre MUKPOCTPYKTYpHI B IEPEXOAHOI 00JaCTH U3 CIIaBOB C ABTEKTHUYECKUM
paBHOBECHEM

20. OO6pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOAHOI 007aCTH U3 CIIaBOB C MEPUTEKTUYECKUM
paBHOBECHEM

21. O6pa3oBaHre MUKPOCTPYKTYPHI B IEPEXOAHOIN 00JaCTH U3 CIJIABOB C MOHOTEKTHYECKUM
paBHOBECHEM

22.  UYro Takoe OMMKHUIA U TalbHUN TOPSIIOK B pacloyioKeHUN aToMOoB? B uem 3akirodaeTcs
CXOJICTBO U Pa3JInyHe KUAKOTO U TBEPAOTO COCTOSTHUSI METAJLIIOB?

23.  Uewm mpeznomnpeaesieH MUHUMAJIbHBIA pa3Mep 3apo/ibliia MPpU KPUCTATITU3ALUH?

24, OO0BsicHuTe GU3UIECKUN CMBICIT CKOPOCTH 3apOKIeHUS IEHTPOB KpucTtaumzanuu (C311)

U TUHEWHOM ckopocTH pocTa KpuctamioB (JICP) B pacnnase. Kakum gakTopom mpenonpeieneHsl
WX BEJINYMHBI?



25. [Touemy mpu KpUCTAIUTH3AINH MPOMBIIIIEHHBIX CIUIABOB HE HAOII0aeTCs
NepeoxTaKIACHUs?

26. OOBsICHUTE POJIb M 3HAYCHHUE HEMETAIUTNICCKUX BKITFOUCHHIA JIJIS 3apOKISHUS KPHUCTAIIOB
B paciuiaBe. KakuMu cXocTBaMM JTOJDKHBI 00J1a/1aTh BKIIFOUECHHUS U KPUCTAUIM3YIOMIUICS CIUIAB,
9TOOBI KPUCTAIUIM3AIMS HAYAIach HA HEMETAJUTMYECKOM BKITIOUCHHUH?

27.  Tlouemy B paciulaBe KpUCTaJUIbl UMEIOT JEHJIPUTHYIO CTPYKTYPY?

28. OO0BscHUTE MEXaHU3M H3METbUYEHUSI MUKPOCTPYKTYPHI CIIaBa C MOMOIIBIO HEOOIBIITNX
J00aBOK JIETUPYIOIIEr0 KOMIIOHEHTA.

29. CruiaB KpUCTAIUIM3YETCs B IEPBOM citydae co ckopoctbio 100 rpaa/muH, Bo BTopom — 1
rpaa/mMuH. [Ipu kakoi CKOPOCTH OXJIAXKIEHHS YCI0BUS ObUIH OJIMKE K PABHOBECHBIM?

30.  AHanu3 MEKpPOCTPYKTYpHI CIUIaBa B PA3IMYHBIX YaCTAX OTJIMBKU MOKa3all OOJIBIIYIO
pa3HHMIlY B pa3Mepe ACHAPUTHOHN sueiiku. Uem 310 0ObsCHsIeTCS?

31. B HampaBlieHHO 3aTBEp/ICBILIECH OTIMBKE BHISIBICHO HAIMYNE HEMETAITIMUYECKUX

BKJIIOYEHUH. B 0/1HOM 4acTH OTIMBKU HAOIIOJAI0TCS MEJIKME BKIIIOUYEHUS, a B IPYrOil — KpyIHBbIE.
OO0BsicHUTE BO3MOYKHBIE MEXAHU3MBI X 00pa30BaHUsI.

32.  CnuaB UMeeT ACHJPUTHYIO CTPYKTYpY. Y CIIOBHSI KPUCTAJUIM3ALMU ObUTH paBHOBECHBIMU
WM HEPaBHOBECHBIMU?

33. B oxHOIi yacTH OTJIMBKH BBISBIICHA slUEUCTasi CTPYKTYpa, B IPyroi — neHaApuTHas. B kakoii
YacTH OTJIMBKH CKOPOCTH OXJIAXKICHUS ObliIa BBIIIE?

34.  Ilo paBHOBECHOI quarpaMMe COCTOSTHUS MHTepBail KpucTauinzanuu pasel 50 K.
Juddepennmanpao-repmudeckuii ananus nokaszan 100 K. Uem oObsicHseTCS Takoe
pacxoxaeHue?

35. ITo paBHOBECHOI AMAarpaMMe COCTOSIHUSL B MUKPOCTPYKTYpE cIlIaBa J0JKHO ObITh 40 %
3BTEKTHKHU. MeTayutorpaduueckuii ananus nokasan 60 %. Kakum o6pazom 00bACHUTH 3TO
HEecoBIajieHue?

36.  Kakumu xapakTepuUCTHKaMU CIUIaBa IPEONpeIeieHo 00pa3oBaHue MEPEeX0THON
IByx(ha3Hol (>KUIKO-TBEp0ii) 001acTy B OTJIMBKAxX?

37. Kakue BHemHue (GakTophl BIUSAIOT Ha pa3Mep MepexoHoM 1ByX(hazHoi obaacTu?

38.  OOmscauTe 00pazoBaHME pa3Mepa MAaKpO3EPEH B OTIMBKAX U3 CIUIABOB TBEP/IBIX
pPacTBOPOB OT XapakTepa KpUCTAJUIM3AllUH CIUIaBa U CTPOSHUS IIepeXoAHOM 1ByX (azHO 00nacTH.
39.  Kak BIHSAIOT HEpaBHOBECHBIC YCIOBHUS KPUCTAILIH3AINHY CTJIABOB HA BETMIUHY

nepexoiHoi nByxdaszHoii obmactu?
40. OO6bsicuuTe 00pa3zoBaHNE MUKPOIOPUCTOCTH B OTIMBKAX.



IIpunoxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTECTAMU:

CTpyKTypHBIii
JJIEMEHT
KOMITIETCHIINH

[Inanupyembie
pe3yIbTaThl 00yICHHUS

OneHouHble CpeCcTBa

IIK-10 - Crioco0HOCTb 0CYIIECTBJISATH H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLEeCCHl B
MeTAJIYPIrHH M MaTepuajiood0padoTke

3HaTh OCHOBHBIE Bonpockl Ha 3k3aMeH:
3aKOHOMEPHOCTH 1. XapaKTepUCTUKHU MpoIiecca KPUCTAIUTH3ANN
KpHCTaIN3al11 CIuIaBa
YHCTHIX METAJIOB U 2. XapaKTepUCTUKH MPOIIECCca 3aTBEPICBAHUS
CIIABOB; JIMTOH 3aroTOBKU
3. 3apox/IeHNe KPUCTAJUIOB YUCTHIX METAJIOB
4. Poct kpHcTanioB YMCThIX METAIIIIOB
S. Kpurepuit Ixxexcona. [lpuHuun
crpykrypHoro coorsercrus 1. JI. lankoBa
6. Binsane npuMeceil Ha KpUCTAIIU3ALMIO
YHUCTBIX METAJJIOB
7. Oco0GeHHOCTH KpUCTAIUIM3ALMH TBEPABIX
pacTBOpOB
8. PaBHOBeCHas KpUCTAIUTH3ALINS
9. HepaBHoBecHas kpucTauM3anus
10.  HepaBHOBecHas KpUCTAJUTM3AIUS B CHCTEMAX C
HBTEKTHUYECKHM ITPEBpaIlEHUEM
Ymerb OCYILECTBIISATh IIpakTHyeckue 3aJaHUSI HA IK3aMeH:
TEXHOJIOTUIECKHE 1. [lpy w3y4eHWH MHUKPOCTPYKTYPHl CTaId B
IPOLIECCHI B LEHTpE JIeHJIPUTHON AYEUKH YCTAHOBJICHO
METaJTypTUuu U conepkanue kpemHuus, pasHoe 0,1 %, a Ha rpaHuie —
marepuanoodpadorku, |[0,25 %. Omnpenenure KOdIPPUIMEHT JHUKBALUU
OTMpasCh Ha JTAHHOTO KOMITOHEHTA.
3aKOHOMEPHOCTH 2. Onpenenure KOAX(POUIMEHT pacHpeeneHHs
KpUCTATU3ALUH U Mapraiiia B MeQU Npu TemIeparype JIMKBUAyca U
CTpyKTypooOpa3oBanus |commmyca B crutaBax Cu-7 % Mn u Cu-40 % Mn
METaJUIOB U CIIABOB; (macc). OOBsicHUTE TOTYUYEHHBIE PE3YJIbTATHI.
3. Obpazenr w3 cmmaBa Cu-5 % Mn
KPUCTAJTU3YIOT METOJIOM HaMpaBJIEHHOTO
YIPABISIEMOTO 3aTBEpAEBaHUs €O ckopocTeo 0,1
MM/MHH. Ompenenure BETUYHMHY TEMIIEPaTypHOTO
rpaieHTa B OKUIKOCTH, TIPU KOTOPOM (POHT
KpUCTaTU3aMK OyeT miaockuM, eciau D XK = 5¢10-5
cM2/c, uHTepBan Kpuctamwmm3anun ciiasa A t = 30
K.153
Brnanets PaKTUYECKHUMHU IIpakTHyecKkue 3aJaHUSI HA IK3aMeH:
HaBBbIKAMH 1. Uto Takoe OMWKHUNA W JAJbHUA TOPSIOK B
KOPPEKTHPOBKHU pacriono)keHun  atoMoB? B yem  3akimodaercs
TEXHOJIOTUIECKUX CXOJICTBO M PA3JIMYHE KUAIKOTO ¥ TBEPJIOTO COCTOSTHUS
IIPOLIECCOB B METaJIJIOB?
METAJLTYPTHH. 2. UeM mnpeponpenesiecH MUHUMAIIBHBIN pa3zMep

3apoJIplllIa IPY KPUCTAIIIN3ALUU?




CTpyKTYypHBII
3IEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OneHouHble CpeacTBa

3. OObsicHuTe (GU3UYECKUH CMBICT CKOPOCTH
3apokaeHuss 1eHTpoB kpuctamumzanuu (C3L) u
nuHerHoN ckopoctH pocra kpuctawwioB (JICP) B
pacmiaBe. Kakum ¢akropom mpeaonpeneiacHnl ux
BEJINYUHBI?

4. ITouemy pu KPUCTAJUIM3alUU
MPOMBINUICHHBIX ~ CIUIABOB ~ HE  HabOmojaeTcs
HepeoxJIaxaeHus?

5. OObsicHUTE pOJIb u 3HAYCHUE

HEMETAIUTMYECKUX  BKIIOYCHHH JUIS  3apOKICHUS
KPUCTAZIOB B paciuiaBe. KakuMu  CXOJCTBaAMH
JOJKHBI 001a1aTh BKJIIOYEHHUS u
KPUCTAUTU3YIOIIUICS CIUTaB, YTOOBI KPUCTAIN3AIUS
HaYaJIach Ha HEMETAIINIECKOM BKIIIOUEHUN?

6. [Touemy B pacruiaBe KpHCTaUIbl HMEIOT
JIEHAPUTHYIO CTPYKTYpPY?
7. OO0bscHUTE MEXaHU3M U3MEIbUYEHUA

MHUKPOCTPYKTYpbI CIUIaBa C IMOMOLIbIO HEOOJIBIINX
JI00ABOK JIETUPYIOIIETO KOMITOHEHTA.

8. CrnaB KpUCTAJUIM3YETCS B IIEPBOM CIIydae CO
ckopocthio 100 rpan/mun, Bo BTopoM — 1 rpaja/mMuH.
[Tpu Kakoil CKOPOCTH OXJAXKIEHUS YCIOBUS ObLIM
OJIM>Ke K paBHOBECHBIM?

9. AHanu3  MHKPOCTPYKTYpHl  CIUIaBa B
pa3IMYHBIX YacTsIX OTIMBKM IOKa3zald OOJbIIyIO
pasHMIly B pasMmepe IEHIPUTHOW sdekku. YeM 31O
00BsicHsIeTCS?

MK-12 - CnocoGHOCTH 0CyIECTBIATH BLIOOP MAaTePUAJIOB [JIsl U3/1eIUil pa3JIu4HOr0
HA3HAYCHHUSI ¢ YYETOM IKCIUTYATANMOHHBIX TPEOOBAHNH M OXPAaHbI OKPYKAIOLIEH Cpeabl

3HaTh

0COOCHHOCTH BIIMSHUS
dbopmupytomencs
CTPYKTYPBI B OTJIUBKAX
Ha UX
IKCIUTyaTaIl[HOHHBIC
CBOICTBA;

Bonpocsl Ha Yk3aMeH:
1. HepaBHoBecHast KpUCTAIUTH3AINS B CHCTEME C
NEPUTEKTHUECKUM IMPEBPAIIEHUEM
2. HepaBHoBecHas KpuCTa/UIM3aLUs B CHCTEMAX €
MOHOTEKTHYECKHM MPEBPAIICHHEM
3. JleHapuTHAs KpUCTAITH3ALUS
4. XapakTepHble 0COOEHHOCTH Ipoliecca
3aTBEpJCBaHMs OTIUBOK.
5. Bo3aukHOBEHHE MTepexoTHON 00IacTH
6. Benuumnna u crpoenue nepexoaHoi 061acTu B
OTJIMBKAX.
7. OcobenHoctr oOpa3yromencs
MaKpOCTPYKTYPBI OTIIMBOK
8. OO0pa3oBaHuEe MUKPOCTPYKTYPBI B IEPEXOIHOI
00J1acTH U3 CIIAaBOB TBEPIBIX PACTBOPOB
9. O0pa3oBaHuEe MUKPOCTPYKTYPBI B IEPEXOIHOI
00J1aCTH U3 CIUIABOB C BTEKTUYECKUM PaBHOBECHEM
10. OO0pa3oBaHuEe MUKPOCTPYKTYPBI B IEPEXOIHOI
00J1aCTH U3 CIUIABOB C MEPUTEKTUICCKAM
paBHOBECHEM
11. OO6pazoBaHre MUKPOCTPYKTYPHI B IEPEXOTHOM




CTpyKTYypHBII
3IEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OneHouHble CpeacTBa

00J1aCTH U3 CILJIABOB C MOHOTEKTUYECKUM
paBHOBECHEM

YMeTs

OCYIIECTBIISATH BEIOOD
MaTepuaioB IS
U3/EIHUH Pa3InIHOTO
Ha3HAYCHUS C yUYETOM
9KCIUTYaTalMOHHBIX
TpeOOBaHUI U OXpPaHBI
OKpYXXaIOIIeH CpeJIbl;

IIpakTuyeckue 3aJaHUsI HA IK3aAMEH:

1. C Kakou CKOPOCTBIO HE00X0TUMO
MPOU3BOJIUTH BBIPAIIMBAHWE MOHOKpHUCTAJIa U3
cruiaBa Fe-5 % Si, uToObI GpOHT KprcTAIUIU3AIMH OBbLT
miockuM, ecnmu D K = 5¢10-5 cm2/c, uH-TepBan
kpuctaym3anuu cmiasa A t = 28 K, rpaaueHt
TEMIEpaTypbl B JKUIKOH 30HE mepen (QpOHTOM
kpuctammuzamun G L = 100 K/em.

2. JIBa cmraBa coctaBa Cu-10 % Mn u Cu-10 %
Ni KpHUCTAUTM3YIOTCS TIPU HEPABHOBECHBIX YCIOBHSIX,
korra DX — o , 0. DTB = Onpenenure
KOX(Q(UIIMEHT JMKBAlMM B O3THUX CIDIaBaX IOCTe
OKOHYAHUS KPUCTAJUIH3AIIH.

3. CrmmaB  WMeeT  PaBHOBECHBI  MHTEpBa
kpuctaummzauun 120 K u HepaBHoBecHblii 170 K.
OtnuBKa 3aTBEpICBACT C MOCTOSTHHBIM
TeMrneparypHbiM rpagueHToM 15 K/mm. Onpenenure
BEIMYMHY TEpPEexXoqHON JByx(a3zHOi o0macté B
OTIIMBKE TP PaBHOBECHOW M  HEPaBHOBECHOM
KPUCTATU3AIUH.

4, JIByXKOMIIOHEHTHBI CIUIaB HENPEPBIBHBIN
TBEPABIH pacTBOp 0€3 MUHUMYMOB W MaKCHMYMOB
umeer cocra 10 % A + B . PaBuoBecHbli
Kod(uimeHT pacrnpezenenus KoMrnoneHnta B paBen
0,75. OnpenennTte BEIWYUHY IEHAPUTHOMN JIMKBallUU
IIPY IOJTHOCTHIO HEPABHOBECHOM KPUCTAJUTM3AIINH.

BrmaneTs

MPAKTUYCCKUMHU
HaBbIKaMH BBI60pa
MaTCpHraJIoB JJIA

156691 (5110505 pa3jInIHOTO
Ha3HA4YCHU.

IIpakTHyeckue 3aJaHus HA IK3aMEH:

1. B HanpaBieHHO 3aTBEpACBIIEH  OTIMBKE
BBISIBJICHO HaJIM4Me HEMETANINYECKUX BKIIOUeHU. B
OJTHOW YacTM OTJIMBKM HaOJIOAAIOTCA  MEJKHUE
BKJIIOYEHHUs, a B Jpyroil — kpymHble. OObsCHHUTE
BO3MO>KHbBIE MEXAHU3MBI UX 00pa30BaHMUSL.

2. CmiaB  uMeeT  JACHAPUTHYKO  CTPYKTYpY.
VYcnoBust KpUCTAUIM3ald ObUTH PAaBHOBECHBIMHU WIJTH
HEPABHOBECHBIMU?

3. B onxHoO# yacTH OTIWBKH BBISBIIEHA SUEHCTas
CTPYKTYypa, B ApPYrol — AeHApUTHAs. B kakoi yactu
OTJIMBKH CKOPOCTh OXJaXKICHUs Oblila BhIlIe?

4. Ilo paBHOBECHOW AMarpaMMe COCTOSIHMS
WHTEpBan  Kpucraumsaumu  paseH 50 K.
JduddepeHnnanbHO-TEPMUYECKU  aHAIM3  TOKa3ajl
100 K. Yem 0OBsICHSIETCSI TAKOE PACXOXKACHHUE?

5. Ilo paBHOBECHOW JuarpaMme COCTOSIHHUS B
MUKpPOCTPYKTYpe cIUlaBa JOKHO Obith 40 %
ABTEKTHKH. MeTannorpadpuueckuii ananus nokasain 60
%. Kakum 006pazom 0OBSICHUTH 3TO HECOBNaAeHHE?

6. Kaknmu XapaKTEePUCTUKAMHU CILJIaBa
MIPEAOTNIPEIEICHO o0Opa3oBaHue MIEPEXOTHOMN




CTpyKTYypHBII

[Inanupyembie
JIIEMEHT OrneHOYHBIE CPENICTBA
pe3yNbTaThl 00yICHHUS
KOMIICTCHINH

nByX$azHon (KHIKO-TBEPI0i) 0071aCTH B OTIUBKaX?
7. Kakue BHemHue (haKTOPHI BIHSIOT Ha pa3Mep
MepexoIHOM 1ByXa3Hoi odactu?

8. OOBscHUTE 00pa30BaHUE pa3Mepa MaKpO3epeH

B OTJHMBKaX M3 CIUIABOB TBEPIBIX PACTBOPOB OT
XapakTepa KpUCTAJUIM3ALUU CIJIaBa W CTPOCHHS
MepeXoIHOM NBYX(ha3HOM 00IaCTH.

9. Kak BIMSAIOT HEpaBHOBECHBIC  YCJIOBHS
KPUCTaJUTU3aIMK CILUIAaBOB HAa BEJIIMYMHY TEPEXOIHOM
nByxdaszHoi obnactu?

10. OOBsicHUTE 00pa30BaHNE MUKPOTIOPUCTOCTH B
OTJIMBKAX.

0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOUYHOM ATTeCTAIIMU, NMOKA3aTeJId M KPUTEPUHU
OLICHUBAHUS:

[Tpomexxyrounast arrectanus o gucuuiuinHe «CTPyKTypooOpa3oBaHHE B OTJIMBKAX)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHHSI 00YyUYatOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3alaHUs, BBIBISIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHHHA W
BJIaJICHUH, IPOBOAUTCA B OpME IK3aMEHA .

DK3aMeH 1O JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO K3aMEHAITMOHHBIM
OuneraM, KaXIplii U3 KOTOPBIX BKJIIOYACT 2 TEOPETUUECKUX BONPOCA.

IMoka3aTe1u U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6amioB) — oOyyarommicss 1EMOHCTPUPYET BBICOKMH YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTH4ecKoe M IIIyOOKOe 3HAaHUE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepupyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSX TOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAuUTeNIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTHYECKUX OIlepalnsix, HepeHoce
3HaHUH U yMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYaIUH.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamia) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIUH: B XOA€ KOHTPOJILHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUI, yMEHHUH, HaBBIKOB,
00yYaromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs] TPH OINEPUPOBAHUM 3HAHUAMH U
YMEHUSIMH NP UX TIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJIbHO» (2 6aia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHaia, JOMYyCKaeT CYLIECTBEHHBbIE OIIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1aY.

— Ha OILICHKY «HEyAOBJIeTBOPHTeabHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a/1ady.




