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1 Iles1u ocBOEHUSI AMCUMILTUHBI (MOZYJI51)

Hensimu ocBoenus aucuurauasl KMATEPUAJIOBEJIEHUE sBnsitorcs: mpuobpeteHue
CTYJEHTaMH TEOPETUYECKUX 3HAHUM O 3aKOHOMEPHOCTSX, ONPEACISIONNX CBOMCTBA
MaTepuaioB, MPAKTUUYECKUX HABBIKOB KOHTPOJS W IPOTHO3UPOBAHUS CBOMCTB U IOBEICHUSA
MaTEPHUAJIOB B PA3IUYHBIX YCIOBHUSIX UX O0OpPaOOTKHU M IKCILTyaTalluHd, HEOOXOIUMBIX OaKalaBpy
no npopuiro «OO0paboTka METAIJIOB U CILIABOB JaBJIeHHEM (TPOKATHOE MPOU3BOJCTBO)» IS
IJI0A0TBOPHOM Hay4YHO-UCCIIE0BATEIbCKON u MPOU3BOACTBEHHO-TEXHOJIOTMYECKOM
JIESATCIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJISA) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

HucuuiuinHa MarepuanoBeZieHHe BXOJUT B BapUaTHUBHYIO 4acTb Y4eOHOro IjIaHa
00pa30BaTeNbHOM IPOrPaMMBI.

Jis  n3ydeHus  AMCLUMIUIMHBL  HEOOXOAMMbI — 3HaHMs  (YMEHHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUCHHS JUCIUIUINH/ IPAKTUK:

Xumus

Hcropus TexHukn

HcTopus Metaniaypruu

dusnueckas XuMus

VY4eOHas - 03HaKOMUTENIbHAs IPAKTHKA

Mertposorus, cTanAapTU3anus U cepTudukanus

3HaHusl (YMEHUS, BIaJI€HUs), MOTyYEHHbIE IPU U3YUYEHUH JaHHOM JAUCUUIUIMHBI OYIyT
HEOOXOIUMBI [Tl U3YyUYSHUS TUCIUILIINH/TIPAKTHK:

VYuyeOHass - NpakTUKa M0 MOJYYCHHIO NEPBUYHBIX NPO(ECCHOHANBHBIX YMEHUH H
HAaBBIKOB, B TOM YHCJE TMEPBHYHBIX YMEHHUH M HABBIKOB HAYYHO-HCCIIEIOBATEILCKOM
JeSITebHOCTH

Teopust 00pabOTKK METAJIOB TaBJICHHEM

Koppo3us u 3amura metamion

MogenupoBaHue MPOLECCOB U 00bEKTOB B METAILITYPTUU

VYnpaiieHue KauecTBOM U KOHTPOJIb B IPOKaTHOM IIPOU3BOJICTBE

duznyecKue CBOICTBa METAIJIOB

MeTtopl MCCIIEOBAHUN MAaTEpHAIIOB U MPOLIECCOB

MonenrpoBaHue IPOLECCOB IPOKATHOTO IPOU3BOJCTBA

IIpon3Bo/iCTBEHHAs - MPAKTUKA 10 MOJYUYEHHUIO MPO(PECCHOHATIBHBIX YMEHHH U OIbITa
pohecCHOHATLHOM AeSITEeTFHOCTH

Tepmuueckast 00pabOTKa B IPOKaTHOM IPOU3BOJICTBE

KypcoBas HayuHO-HCCe[0BaTeNbCKas paboTa

OcHOBBI 1e(hOpMaIIIOHHOTO HAHOCTPYKTYPHUPOBAHUS

OCHOBBI HAHOTEXHOJIOTHN

IToaroToBKa K 3alUTe U 3aIUTa BBITYCKHON KBATM(PUKALIMOHHON pabOoThI

[ToaroroBka Kk caue ¥ caada rocyJapCTBEHHOTO AK3aMEHa

[Tpou3BoCTBEHHAS — MPEIUIIOMHAS TIPAKTHKA

TexHonoruu riry6okoii nepepaboTKu METaIOB

YueOHo-HccaenoBaTenbekas paboTa CTyAeHTa

3 Komnerenuun ody4yaromerocs, GopmMupyembie B pe3yJbTaTe 0CBOCHHS

AMCUUIIMHBI (MOYJISA) M IIJIAHUPYeEMBbIe Pe3yJbTAThI 00y4YeHusI

B pesynbraTe ocBOCHMS AUCHUILTUHBI (MOIyJsl) «MaTepuanoBeneHre» 00ydarouuiics
JOJIKEeH 001a/1aTh CIAeAYIOUMMHI KOMIETEHIIUSIMHU:

CTpyKTypHBII [Tnanupyembie pe3ybTaThl 00yUeHUs
SJIEMCHT
KOMIIETEHIINH




[TK-12 criocoOHOCTBIO OCYIIECTBIATH BBIOOP MAaTEpUAIOB M U3AEIUN Pa3IMYHOrO Ha3HAYEHUS
C YUETOM IKCIUTYaTal[MOHHBIX TPeOOBaHUM U OXpaHbl OKPYKAIOIIEH CpeIbl

3HaTh

- OCHOBHBIE OTIPEJICIICHHS ¥ TIOHATHS MaTePHUAIOBEICHUS;

- OCHOBHBIE METO/IbI UCCIIEIOBAHUM, UCTIONB3YEMBIX B MAaTEPUATIOBEICHUH;
- CYITHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB MPU KPUCTATUTH3ALINH,
nedopManuu, Harpese 1e()OpMUPOBAHHBIX METAJLIOB;

- CYITHOCTh M 3aKOHOMEPHOCTH (Da30BBIX U CTPYKTYPHBIX MPEBPAICHUH B
CIUTaBax MPHU TEPMUUYECKOM, TEPMO-MEXAHUYECKOM U XUMHUKO- TEPMUYECKOM
BO3JICHCTBUSAX;

- BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPUAIOB U UX
W3MEHEHUS 01 BIUSTHUEM YCIIOBU TPOU3BOACTBA, 00PaOOTKH H
JKCIUTyaTalluu;

- OCHOBHBIE THITbI KOHCTPYKIIMOHHBIX U HHCTPYMEHTAIBHBIX MaTEPHAJIOB;
- OCHOBHBIE TIPUHITUIIBI BEIOOPA MaTepHaia JJis U3SIUNA Pa3IHdHOTO
Ha3HAYCHHS C YYETOM KCIUTYyaTallUOHHBIX TPEOOBAHUI M OXPaHbI
OKpY>KarollIeu cpebl

YmMmers

- aHAJIM3UPOBATh JAHHBIE O CTPYKTYpPE U CBOWCTBAX, TEXHOJIOTMUYECKUX
npolieccax Mpou3BoICTBa, 00padOTKM U MOAM(UKALIUN MaTepPHAJIOB
MIPUMEHUTEIBHO K PEIIEHUIO TOCTABJICHHBIX 33/1a4;

- IpuoOpeTaTh 3HaHUA B 00JIaCTH MaTEpUATOBEICHUS;

- IPUMEHSATH NPUHIUIIBI BEIOOpa MaTepuaia Uil U3AeIui pa3indHoro
Ha3HAYEHUS C yYETOM SKCIUTyaTallMOHHBIX TPeOOBAaHUI U OXPaHBI
OKpYXaIoIIe Cpeapl;

- IPUMEHATh MaTepUaAIOBeIUECKHE 3HaHUS B IPO(HeCCHOHAIBHON
JIESITEJIbHOCTH; UCTI0JIb30BATh X Ha MEXJAUCIUIUIMHAPHOM YPOBHE

Bnanets

- Mpo()eCCUOHANBHBIM SI3bIKOM B 00JIACTH MaTepHAIOBEACHHUS;

- IPAaKTUYECKUMH HABBIKAMM HCII0JIb30BAHNS OCHOBHBIX METOJI0B
UCCIIeIOBaHMs B 00JIACTU MaTepuaIoBeICHHS;

- BO3MOXHOCTBIO MEXAUCHUIIIIMHAPHOTO IPUMEHEHHSI MATEPHAJIOBEACHHS;
- HaBBbIKaMU OIIEHKH T€XHOJIOTHYECKHUX U CITy>KEOHBIX Ka4eCTB MaTepHaliOB
IIyTeM KOMIUIEKCHOTO aHaJIM3a UX CTPYKTYpPbI U CBOMCTB, a TaK¥Ke
PE3yNbTaTOB (PU3UKO-XUMUYECKUX, KOPPO3UOHHBIX U APYTUX UCTIBITAHUIA;
- HaBbIKaMH BbIOOpA MaTepuaa Jjs U3JeJINi pa3InyHOr0 Ha3HAYEHUS C
Y4ETOM 3KCIUTyaTallMOHHBIX TPEOOBAHUN U OXpaHbl OKPY KaIOIIEH cpebl




4. CTpykTypa, 00bEM H coaepkaHue IUCUHUIIIMHBI (MO1YJIs1)
OOmast Tpy10eMKOCTh AUCLUIUIMHBI COCTABIsAET 9 3aueTHBIX enuHUIl 324 akaJ. 4acoB, B TOM

YHUCJIC:

— KOHTaKkTHas pabora — 124,8 akan. yacos:
— ayautopHas — 119 aka. yacos;

— BHeayAUTOpHas — 5,8 akaj. 4acoB

— caMocTosTenbHast pabota — 163,5 akan. 4acos;
— MMOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

d)opMa aTTeCTaluy - 3a4€T, DK3aMCH

AynuTopHas 3 s
o | xomrakrHas paboTta E = dopma TeKyILEero
=
5 B aKaJl. yacax o Bu KOHTPOJISL
Paznen/ Tema 3 (B axaz. uacax) £ A . P Kon
g & © | caMOCTOATENBHOM | ycleBaeMoCTH H
JHUCHUIIIIMHBI 5] H oo o KOMIICTCHIIMHN
@) 25 paboThI MPOMEKYTOYHOM
nab. | mpakT. | S &
Tlex. Z'Q aTTeCcTaluu
3aH. 3aH. | O &
1. Benenue
1.1 Ponp Martepuana B
IKCIUTyaTalluu U3eNuil. .
[IpopaboTka Texyumii
OcrosHbie TTOHATHA. T€O peTquecmro KOHTy H;nb'
Hcropus pa3BUTHA 2 5,2 P POJL: I1K-12
(JIeKIIMOHHOT0) YceTHbIl
MaTepuaoBeICHHS Kak
MaTepuaia 9KCIIPECC-0MPOC
Hayku.Knaccuduxanus
MaTepUaoB.
4 [IpopaboTtka
1.2 Knaccuguxarus JICKIITUOHHOT'O Texymuit
MaTepuaoB. OcHOBHEBIE Marepuana; KOHTPOJIb:
CBOMWCTBa MaTepHaoB. HNOATOTOBKA K 3amuTa
CBsI3b MEXIYy CTPYKTYpOii 2 1 6 11a00paTOpHBIM 1a00paTOPHBIX IK-12
U CBOMCTBAMH MaTepHaJOB. 3aHATHSM; pabor.
Metonst HCCIICI0OBaHUS MIOJIrOTOBKA K Kontponbhas
CTPYKTYPBL. KOHTPOJIBHOM pabora
pabote
HWroro no pazaeny 4 1 11,2
2. ATOMHO-KPUCTAIINIECKOE
CTPOCHHE MaTEepHaJIOB
[IpopaboTtka
2.1 Buasl KpHCTaLIOB. JEKIIMOHHOT'O .
Tekymuii KOHTPOJIb
Kpucranmmaeckas MaTepuana;
2 6 KontpombHas MK-12
pewerka. [lomumopduzm. MOJTrOTOBKA K aGota
AHM30TpOIHSL. KOHTPOJIBHON p
4 pabote
ITpopaboTka
2.2 eeKThI JIEKIIMOHHOTO N
K IvICTanm/meCKOFOZl ¥ Marepuana; Texyuwii konTpomH
p 2 6 P ’ KonrpomnbHas IK-12
CTpOEHHUSL. MexaHU3MBbI MOJrOTOBKA K
N paboTta
TG Py3nu KOHTPOJIBHOM
pabote
Wroro no pazneny 4 12

3. Kpucrammzanus pacriaBoB




ITpopaboTka

JIEKLIHOHHOTO .
3.1 Tepmonunamuueckue MATepHALA: Texymuii KOHTPOJIb
YCIIOBHUSL KPHCTAJUTH3ALHH. P ’ KonTposbHas
MexaHusm TTOArOTOBKA K abora
2 8 1a60PaTOPHBIM p IK-12
KPHUCTaJUTH3aLUH. 3ammuTa
3aHATHSM;
ITapameTpsl 71a00paTOPHBIX
MOATOTOBKA K
KPHUCTaJUTH3aLUH. . paboT
KOHTPOJIBHON
pabote
ITpopaboTka
3.2 CamomnpousBosibHasT H JIEKIIMOHHOTO .
Texymuii KOHTPOJIb
HEeCaMOIPOHM3BOJIbHAS Marepuana;
KonTponbhas
KPHCTAITH3ALIHSL. MIOJTOTOBKA K aGora
MoaudunuposaHue. 2/21 8 1a00PaTOPHBIM gamma IK-12
HennputHas 3aHATHSM;
71a00paTOPHBIX
kpucrammmzanus. CTpoeHue MOATOTOBKA K aGor
CITUTKA KOHTPOJIBHOU p
pabote
HWroro no pazgeny 4/21 16
4. Jlepopmamuss ©  Harpes
Je(hOPMUPOBAHHBIX MAaTEPUAJIOB
ITpopaboTka
41 VYmpyras u JIEKIIUOHHOT O .
Texymuit KOHTPOIb
IUIaCTHYECKas MaTrepuana;
KonrtponbHas
nedopmanusa.  MexaHH3M ITOJTOTOBKA K
pabora
nedopmarnuu.  M3menenue /11 6 1a00paTOPHBIM amura MK-12
CIPYKTYphl M  CBOWCTB 3aHSITHSIM;
1abopaToOpHBIX
HOJUKPUCTAITHIECKOTO MIOJTOTOBKA K aGor
MeTaJlIa IpH e(opMarnuH. KOHTPOJIHOH p
pabote
ITpopaboTka
JIEKIUOHHOTO .
Texymuit KOHTPOIH
Marepuana;
4.2 VI3MeHeHUE CTPYKTYpBI KoHTposnbHas
W CBOWCTB IIpH Harpese foarotosia K abora
P p /11 6 1a00PaTOPHBIM p MK-12
neOpPMUPOBAHHOTO 3amura
3aHATHAM;
MeTaa. 11ab0paTOPHBIX
MIOJTOTOBKA K
N pabort
KOHTPOJIBHOM
pabote
HWroro no pazgeny 2/21 12
5.  MexaHuueckue CBOHCTBa
MaTepuagoB
ITpopaboTka
JIEKIUOHHOTO .
5.1 OcHOBHbIC TOHSTHA H MaTtepuana; Texymuii korTpOTH
: 6 p ’ KoHTposnbHas IK-12
OIpeeIICHHSI. MIOJrOTOBKA K
N paboTta
KOHTPOJIbHOU
pabore
ITpopaboTka
JIEKIUOHHOTO .
Texymuit KOHTPOIH
Marepuana;
5.2 Bugel, Meroagsl H 3amuTa
000pyI0BaHUE IS TOAroTOBKa K J1a00paTOPHBIX
py 2 6 n1abopaTopHbIM patop [K-12
UCTIBITAHUSI MEXaHHYECKHX pabor
- 3aHATUSIM;
CBOWCTB. KounrponbHas
MIOJTOTOBKA K
N paboTa
KOHTPOJILHO
pabote
HWroro no pazneny 2 12

6. ®azoBble M CTPYKTypHBIE

TIpeBpaICHUS
JIBYXKOMITOHEHTHBIX
METAJUINYECKUX CUCTEMax

B




[IpopaboTtka

JICKI[MOHHOTO N
6.1 OcHoBHBIE TOHATHUS MaTepHana; Texyunit KoHTPOTH
) 2 6 P ’ KontponbHas IK-12
TEOPHH CILIABOB. MOATOTOBKA K
N pabora
KOHTPOJIBHOU
pabote
[IpopaboTtka
JICKI[MOHHOTO .
Tekyuuii KOHTPOJIb
. Marepuana;
6.2 JuarpamMMbl JBOHHBIX KontponbHas
CHCTEM DopmMHpOBaHUE TOArOTOBKA K abora
) PMHPOB 4 2 6 J1a00paTOPHBIM p I1K-12
CTPYKTYDBI JIBOMHBIX 3amuTa
3aHATUSIM;
CILIaBOB. 1ab0paTOPHBIX
MIOJrOTOBKA K
N pabor
KOHTPOJIBHOM
pabote
HWroro no pazaeny 6 2 12
7. Kenesoyrnepoaucroie
CIIJIABbI
[IpopaboTtka
JICKI[MOHHOTO N
7.1 XapaKkTepucTuka H Tekyuuid KOHTPOJIb
Marepuana;
JUarpaMMbl (dazoBoro 2 8 KontponbHas IK-12
MOATOTOBKA K
COCTOSTHUS XKEJe30-yTIIePO . pabota
KOHTPOJIBHOU
pabote
[IpopaboTtka
JICKI[MOHHOTO .
Tekyuuii KOHTPOJIb
Marepuana;
7.2 dopmupoBaHue KontponbHas
CTPYKTYpbl ~ cTameit  u MOArOTOBKA K abora
PYKTYP 4 6/21 8 J1a00paTOPHBIM p I1K-12
YYT'yHOB B PaBHOBECHOM 3amuTa
3aHATHSIM;
COCTOSIHUM. 71a00paTOPHBIX
MOATOTOBKA K
N pabot
KOHTPOJILHOU
pabote
HWroro no pazneny 6 6/21 16
8. 3auer
IMpopaboTka IMpomesxyToUHBIiH
JEKIINOHHOTO KOHTpOJIG (3a4eT)
Marepuaa. CobecenoBaHue B
8.1 Koucynpramuu 10 P \,ﬂ
Uzyuenue yCTHO# opme ¢
BOIIpOCaM IOATOTOBKU K [K-12
sauer JIOTIOJTHUTEIILHOTO Y4ETOM
Y Marepuana. pe3yIbTaToB
TloaroroBka K KOHTPOJIbHBIX
3aueTy MEpOTPHITHI
Wroro no pazneny
HWroro 3a cemectp 34 | 17/61 91,2 3a4€T
9. Knaccudukanms, MapKupoBKa
u MIPUMCHCHUE
JKEJIe30YTIIEPOUCTBIX CIIIABOB
ITpopaboTka
JIEKIUOHHOTO .
9.1 CBsi3b MEXIY MaITIe asta: Texyumii KOHTPOITb
CTPYKTYpOil U cBoiicTBaMH P ’ KonTponbHas
CephIX IyTyHOB floaroToBia K adora
p YEYHOB. 2 2/21 6 n1a00paTopHBIM P IK-12
Knaccudukanus, 3amuTa
3aHSITHSIM;
MapKUPOBKa M TIPHMEHEHHE 11a60paTOPHBIX
IIOJTOTOBKA K
CEepBbIX YyTYHOB. N pabort
KOHTPOJBHOU

pabote




ITpopaboTka

pabote

JIEKLIHOHHOTO .
Texymuii KOHTPOJIb
9.2 BmusHue yriepona Hu Mmarepuana;

o o Konrtponbhas
npuMeced Ha  CBOMCTBa IIOJTOTOBKA K aGora
craneil. Knaccudukanus, 4/21 6,3 | mabopaTopHEIM ga].uma IK-12
MapKHpOBKA U MPUMEHEHNE 3aHATHSM;

o 71a00paTOPHBIX
YIJIEPOIUCTBIX CTaneil. MOJTOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pasgeny 6/411 12,3
10. dopmupoBaHUe
HEpPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIUOHHOTO .
Texymuit KOHTPOIb
MaTrepuana;
KonrtponbHas
10.1 dazoBbIe IIOJITOTOBKA K aGota
[IPEBPALCHUs] B CTaJIU NPH 2/11 4 1a00paTOPHBIM ,Eanmm MK-12
Harpese. 3aHSITHSIM;
1abopaToOPHBIX
MIOJTOTOBKA K
N pabort
KOHTPOJIbHOM
pabote
ITpopaboTka
JEKIUOHHOTO .
Texymuit KOHTPOIb
MaTrepuana;
KonrtponbHas
10.2 dazoBbIe ITOJTOTOBKA K aGora
[IPEBPALLCHUs. B CTaJIU INPH 4/11 8 1a00paTOPHBIM é)a ura MK-12
OXJIAXK/ICHUU. 3aHSITHSIM; H
1abopaToOpHBIX
MIOJTOTOBKA K
N pabort
KOHTPOJIbHOM
pabote
Wroro no pazneny 6/21 12
11.  OcHOBBl  TEepMUYECKOH
00paboTKH
ITpopaboTka
111 TlousTust 0 JICKITUOHHOT'O o
o Texymmmit KOHTPOJIb
TepMHYeCKOH  00paboTKe. Marepuana;
2 KonTponbHas [K-12
Krnaccudukarnus BH/JIOB TIOATOTOBKA K aGoTa
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM p
pabore
ITpopaboTka
JIEKIUOHHOTO .
Texymuit KOHTPOIH
Marepuana;
[HOArOTOBKA K KonTponbHas
11.2 Knaccuduxanus, 1eib abora
Quicanus, 1y 2 4 11a00PaTOPHBIM p MK-12
U MIPUMEHEHHE OTXKUIa. 3amura
3aHSITHSIM;
11ab0paTOpHBIX
MIOJTOTOBKA K
N pabort
KOHTPOJIbHOU
pabote
ITpopaboTka
JIEKIUOHHOTO .
Texymuit KOHTPOIH
Marepuana;
Konrtponbnas
11.3 3akanka cranu. Bumasl TOAroTOBKa K abora
) ’ 321 4 n1abopaTopHbIM p [K-12
3aKaJIKH. 3amura
3aHSITHSIM;
J1a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIbHOH




ITpopaboTka

JIEKLIHOHHOTO .
11.4 IlpeBpameHus npu Ma];e ana: Texymuii KOHTPOJIb
HarpeBe 3aKaJICHHOW CTaH. P ’ KonTposbHas
Otmyck cranu TTOArOTOBKA K abora
Y : 321 2 1a60PaTOPHBIM p IK-12
Knaccugukanus, uenp u 3amura
3aHATHSM;
IpUMEHEHHE BHJIOB 71a00paTOPHBIX
MIOJITOTOBKA K
OTITyCKa. . pabot
KOHTPOJIBHON
pabote
HWroro no pazgeny 8/41 12
12. Knaccudukarms,
MapKHpOBKa, CBOICTBa U
MIpUMEHEeHNEe JIETHPOBAHHBIX
crayieit
[IpopaboTtka
JICKIIMOHHOTO .
Tekyuuii KOHTPOJIb
Marepuana;
KonTponbnas
12.1 KoHcTpykiinoHHEIS HOATOTORKA K aboTa
' Py 2 4 11a00paTOPHBIM p I1K-12
CTaJu. 3amura
3aHSITHSIM;
J1a00paTOPHBIX
ITOJrOTOBKA K
N pabor
KOHTPOJIBHOH
5 pabote
[IpopaboTtka
JICKIIMOHHOTO .
Tekyuuii KOHTPOJIb
Marepuana;
12.2  UHcTpyMeHTaJIbHBIC KontponbHas
crami. Ctany W CIUIaBbl C MOArOTOBKA K abota
) 421 8 J1a00paTOPHBIM p I1K-12
0COOBIMH  (DUBUYECKUMH | 3amura
N 3aHITHSIM;
XUMHYECKUMH CBOHCTBaMHU. 1ab0paTOPHBIX
MIOJrOTOBKA K
N paboT
KOHTPOJILHOU
pabote
HWroro no pazneny 6/21 12
13. MapkupoBKa, cBOicTBa H
MPUMEHEHUE CIUIABOB IIBETHBIX
METaJJIOB
ITpopaboTka
JEeKIUOHHOTO | TeKyluil KOHTPOJIb
13.1 Menanble  CIUIaBHI. 21U 6 MaTepuana; 3amura MK-12
AJIOMHUHUI U €T0 CIUIABHI. MIOJrOTOBKA K 1ab0paTOPHBIX
n1abopaTopHbIM pabor
5 3aHATUAM
IMpopaboTka
N nekiuoHHoro | Tekymuit KOHTpOIb
13.2 AmoMuHUM U ero Ma];e ana: yn;amI/ITa p
crutaBpl.  CIUTaBBl  TUTaHA. 2/11 6 P ’ I1K-12
ITOJrOTOBKA K 11a60paTOPHBIX
IIpoune cnnasbl.
nabopaTopHbIM pabor
3aHIATHSIM
Wroro no pasneny 421 12
14. Hewmerannnueckue
MaTepHabl
IMpopaboTka
14.1  OcHoBHBIE  BHIBI nekuoHHoro | Tekymmii KOHTPOIb
HEMETATMYECKUX MaTepHaa; 3anmra
y 5 4 12 puara; TK-12
marepuanoB. VX cBoiicTBa MIOJTOTOBKA K 11ab0paTOPHBIX
U TIPUMEHEHHE. nabopaTopHbIM pabor
3aHATHSIM
Wroro no pazneny 4 12

15. TIpoMexxyTOYHbIH KOHTPOJb
(DK3ameH)




[IpopaboTtka

JICKIIMOHHOTO
MaTepHaa. .
15.1 Koncynpranmu 10 p [IpomexyTouHbIit
Wzyuenne
BOIpOCaM IOATOTOBKH K KOHTPOJIb IK-12
JIOTIOJTHUTEIBHOTO
JK3aMeHy. (Ox3amen)
Marepuana.
Iloaroroska k
9K3aMEeHy
HWroro no pazgeny
HWroro 3a cemectp 34 |34/141 72,3 9K3aMeH
Hrtoro no npucrumniauxe 68 [51/201 163,5 3aueT, ok3amen  |[1K-12




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHbBIX 3aHATHI MpenoiaBaHre AUCUUILTHHBI «MaTepranioBeieHUE)»
peanusyercss B (opMe KypcOB, COCTaBJIEHHBIX C HCIIOJIB30BAaHHEM pE3yJbTaTOB HayYHBIX
UCCJIEIOBaHHUM, MPOBOAMMBIX Ha Kadeape, a Takke B IEHTPE KOJIEKTUBHOTO IOJIb30BAHMS
MI'TVY, B TOM 4HuCIIe C y4E€TOM PErHOHAIBHBIX 0COOCHHOCTEH MPO(eCCHOHATEHON IEATEIbHOCTH
BBIITYCKHHUKOB 1 moTpedHocTei pabotonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHus AUCHUIUIMHBL  «MaTepuanoBeieHue» MPUMEHSIOTCS
TpaJMLIMOHHAS, WMHTEPAKTHUBHAS W HHOOPMALMOHHO-KOMMYHHKAIIMOHHAs 00pa3oBaTebHbBIE
TeXHOJMOTUH. [Ipy WMCIONB30BaHUM TPAAULMOHHBIX OOPa30BaTENLHBIX TEXHOJOTHH y4eOHBIC
3aHATHS BBINOJHAIOTCS B QopMme HHMOPMALMOHHBIX JEKIUH M JabopaTopHbIX paboT. OTa
TEXHOJIOTHSI ~ COYETaeTcs C  HCIOJBb30BaHHEM  HMH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH, KOTJIa JIEKIUU MPOBOJATCS B popMe JICKIUN-BU3YyaTH3aIHil, TPH
peanu3aliii  KOTOPBIX  HW3JIOKEHHE COICpKAHUS  CONMPOBOXKAAETCS  IMpe3eHTauue ¢
JNEMOHCTpalMel yueOHbIX MaTepuasoB, MPEJICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCJIE WUTIOCTPATUBHBIX, IPaUIeCKHX, ayH0- 1 BUAEOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKpervisieTcss B XOJe JIabopaTOpHBIX padoT, Ha KOTOPBIX
BBITOJIHSIOTCSL TPYNIOBBIE WM WHAMBHAYaJbHBIE 3aJaHUs 1O TpoiaeHHoi Teme. Ilpum
NPOBEJCHUHN  J1a0OpaTOPHBIX pabOT UCHOJb3yeTCsl MHTEPAaKTUBHbIE 00pa3oBaTelIbHbIC
TEXHOJIOTHH, YTO MPEINOoaracT akTHBHOE M HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYACTHHKOB U
JTOCTHKEHHE HAa STOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJISi HUX 00pa30BaTENbHOIO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUAE Ja0OPATOPHOTO SKCIEPHMEHTA C MOCIEAYIOMIMM TPYMIIOBBIM
aQHAJIM30M IMOJIyYE€HHBIX pe3ysibTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTyalui C
1ENTBbI0 (DOPMHUPOBAHWSI U PA3BUTHS MPOPECCHOHATBHBIX HABBIKOB 00YYaOIUXCS.

Peanu3arust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAyCMaTPUBAET UCIIOIb30BaHUE B YYEOHOM
nporecce AaKTHBHBIX M HWHTEPAKTHBHBIX (OPM TPOBEJCHHUS 3aHSATHH B COYETAaHUH C
BHEAyIUTOPHOU paboToii ¢ 1enpio GOopMHUpPOBaHUS U pPa3BUTHSA MPO(ECCHOHATBHBIX HABBIKOB
oOyyaromxcsi.

CamocTtosTenbHass paboTa CTYIEHTOB HalpaBlieHa Ha CaMOCTOSITENIbHOE H3Yy4YeHHE
y4eOHOI M Hay4YHOH JUTEepaTyphl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Mpolecce
MOJTOTOBKHU K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJISIM.

6 YueOHOo-MeTOo1uYeCKOe 00ecTieueHne CaMOCTOAATEIbHOI patoThI 00yYalomuXcsi
[IpencraneHo B mpunoxxennu 1.

7 OneHo4Hble cpeacrea IJid MIPpOBEACHUSA l'[pOMe)KYTO‘lHOﬁ arrecranmumn
HpCIlCTaBJICHBI B IIPUJIOKCHU N 2.

8 YueOHo-MeTOoquYecKOe H MHPOPMAIHOHHOE 00ecTieueHne JUCITUTIIMHBI (MOTYJIs1)

a) OcHoBHas IMTEpPaTypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: yueOHOoe mocobue mns By3os / JI. B.
Tapacenxko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Hudpa-M, 2012. - 475 «c.. 60x90 1/16. - Pexum pgocryna:
http://new.znanium.com/bookread2.php?book=257400. (nata ob6pamienus: 25.09.2020) — 3ari. ¢
skpana. — ISBN 978-5-16-004868-0.

2. JaseimoBa, M. C. MarepuanoBeacaue [DIeKTpOHHBIN pecypc]: yueOHoe mocobue /
HaswimoBa U. C., Makcuna E. JI. - 2-¢ uzn. — M.: 11 PUOP, HUIl UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum moctyma: http://new.znanium.com/bookread2.php?book=536942 (mata
obpamenus: 25.09.2020). — 3aru. ¢ skpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lonotHUTEIBLHAS JINTEpaTypa:

1. Kommera, H. B. Atiac MuUKpOCTpYyKTYp : yueOHOe mocobue [mis By3om] / H. B.
Kommesa, 1O. 10. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Maraurtoropck : MI'TVY,
2019. - 1 omektpon. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true (nara obpamienus: 25.09.2020)

2. YepenaxuH, A. A. MatepuasnoBeieHue [ DJIeKTpoHHbIH pecypc]: yueOHuk / Uepena-xuH
A. A., Cmonekun A. A. — M.: KYPC, HULl UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexxum
noctyna: http://new.znanium.com/bookread2.php?book=944309 (narta obpamienus: 25.09.2020).
— 3aru. ¢ 9KpaHa.

B) MeToan4yeckue ykazaHusi:

1. Konuesa, H. B. MarepuanoBenenue. Yacte 1 : nmpakruxkym / H. B. Kommesa, 1O. 1O.
Edumona, H. H. Unbuna ; Maruutoropckuii roc. texuuueckuit yH-T um. I'. U. Hocosa. -
Marnutoropek : MI'TY um. I'. U1. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ Tutyin. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - TekcT
ANEKTPOHHBIN. - CBefieHns noctymnHbl Takke Ha CD-ROM.



https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
http://new.znanium.com/bookread2.php?book=944309
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

r) [IporpammHuoe o6ecnieuenune u UuTepue

IIporpamMmmHoe o6ecneyenmne

T-pecypcehbl:

Haumenosanue [10O Ne norosopa Cpok 1eicTBuUs TULIEH3UU
MS Windows 7
Professional (aiist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |y 135 11 17.09.2007 Seccpoumo
Professional
7Zip CBOOOIHO 0OECCPOUHO
DNEeKTpOHHbBIE
fUIAKaTbl o K-278-11 ot 15.07.2011 Gecepouro
JUCLUITINHE
"Marepuagoseneuue"
FAR Manager CBOOOIHO OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX M HH)

OPMAIIUOHHBIC CIIPABOYHbLIC CHCTEMbI

HasBanue xypca

CchUIKa

DnekTpoHHas 0a3za nepuoauvecKux u3nanuii East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

HanuonaneHast MHQOpMaLMOHHO-aHAIUTHYECKAs
cucteMa — Poccuiickuil WHIEKC HAy4YHOTO
nutuposanus (PUHIL)

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

ITouckosas cuctema Axamemusi Google (Google
Scholar)

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

Nudopmanmonnas cucrtema - EnuHOe OKHO
JIOCTYIIA K MH()OPMAIMOHHBIM PECYPCAM

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

®denepanbHOE  TOCYJIapCTBEHHOE  OMOIKETHOE
yupexaeHue «DenepanpHbIii WHCTUTYT
IIPOMBIILIIEHHOM COOCTBEHHOCTH)

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

Poccuiickas  T'ocynapctBeHHas — O6uOnmoreka.
Karanoru

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

OnexkTpoHHbIe pecypchl 6ubanorexku MI'TY um.
I".11. HocoBa

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

VYHuBepcuTeTcKass HHPOPMALMOHHAs CHUCTEMA
POCCHUA

https://uisrussia.msu.ru

Mex myHapoaHas HayKOMETpUYECKast
pedepaTiBHas M IMOIHOTEKCTOBas 0asa JaHHBIX
HayuyHbIX n3ganuii «Web of sciencey

http://webofscience.com



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/

MexayHaponHas pedepaTuBHass U MOJHOTEKCTOBas
cipaBoYHasi 0a3a  JAHHBIX _ HAYYHBIX  M3JaHUU

http://scopus.com

MexnyHapoaHas 0a3a MOJHOTEKCTOBBIX JKYypPHAaJOB
Springer Journals

http://link.springer.com/

Mex ryHapo Hast KOJUIEKITUS HayYHBIX IIPOTOKOJIOB TI0
pasJIMYHBIM OTpacisiM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexayHnapoanas 0a3a Hay4dHBIX MaTEpUalioB B
obsacT  (DM3MYECKUX HAYK W HIKMHUPHUHTA

http://materials.springer.com/

MexnyHapoaHas 6a3a ClipaBOYHBIX M3/aHUN 1O BCEM
oTpacsiM 3HaHuil SpringerReference

http://www.springer.com/references

MG)K,ZLYHapOILHaﬂ pe(bepaTI/IBHaﬂ N IIOJJHOTCKCTOBAsiA
CIIpaBOYHAas 0a3za  IOaHHBIX HAay4YHbIX  UW3JIaHUU
«Springer Nature»

https://www.nature.com/siteindex

ApxuB  HayuHbIX JKypHainoB «HaumoHnanbHbII
ANEKTPOHHO-UH(POPMALMOHHBIN  KoHLopunym» (HII
HOMKOH)

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

9 MarepHaJILHO-TEXHHYECKOE o0ecneuyeHne JUCIUIIIHMHBI (MOAYJIf)

MaTepI/IaJIBHO-TeXHI/I‘-ICCKOG obecrieueHme JUCHUIIJIMHBI BKJIIFOYACT:



http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

1. YueOHast ayauTopust 1Jisl MPOBEJCHUS 3aHIATHH JICKIIMOHHOTO TUTIA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMHU OOyHYEHUs, CIYyXAIlUMH JUIs MPEICTaBICHUS y4eOHOH
UHPOpMaUU OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CPEICTBA XPAaHEHUS, Iepenadd
npecTaBiIeHus yueOHON nH(pOopMaIHH;

- CTICIIMATTU3UPOBAHHON MEOETBIO.

2. YueOHbIE ayIUTOPWUU JUIS TIPOBEACHHUS JIAOOPATOPHBIX 3aHATUN OCHAIICHBI
71a00paTOPHBIM 000PYOBAaHUEM:

«JlabopaTopus mpoOOIIOATOTOBKIN:

- OTPE3HBIMH, MUIN(HOBATLHBIMU U MTOJUPOBAILHBIMU CTAHKAMH;

- 000pyI0BaHUEM /IS TPABJICHUS IUTH(OB,;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

«JlabopaTopust ONTHYECKOH MUKPOCKOITUI:

- onTu4aeckuMu Mmukpockonamu METAM 32M, MUM-6, MUM-7;

- KOMITBIOTEPHBIMU CUCTEMaMHu 00paboTku n3o0pakenuii Ha 6a3e I10 «Thixomet PRO»
n «SIAMS-600y;

- KOJUIGKIIMSMU MHUKPO- W MaKpOUUTU(OB YIIIEPOAUCTHIX M JIETHPOBAHHBIX CTalleH,
YYT'YHOB, IIBETHBIX METAJUIOB U CIUIABOB, TIOPOIIKOBBIX MaTEPUAIIOB,;

- KOJUTeKIIMeH MakpouutugoB ¢ geekTaMu MaKpOCTPYKTYPBI CTaJIeH;

- anp0OMaMU MHKDPOCTPYKTYp YIJIEPOJMUCTBIX W JIETHPOBAHHBIX CTaJied, YYTYHOB,
[[BETHBIX METAJIJIOB H CILJIABOB;

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

«JlabopaTopus MEXaHMYECKUX UCTTBITAHHI»

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMH Uil HWCHBITAaHHS TBEPIOCTH TO MeToay PokBemna W mo MeTomy
bpunenns;

- yHuBepcanbHbIM TBepaomepom M4C075G3 EmcoTest;

- HamoJIbHOW YHUBEPCAILHON UCIIBITATeIbHOM NBYXKOIOHHOH MammHoi AG 1C-300 KN
Shimadzu Corp;

- HATOJILHOW YHHBEPCAJIbHOW HCIBITATEIbHON NBYXKOIOHHON MamuHoi AG 1C-50 kKN
Shimadzu Corp;

- Buaeodkctenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHHKOBBIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEITFHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOEIBIO.

«JIaGopaTopusi CKaHUPYIOIIEH IIEKTPOHHONH MUKPOCKOTTHI

- 3JIEKTPOHHBIM CKaHUPYIOIUM MUKpockornom JEOL JSM — 6490LV;

- CUCTeMOW MUKpoaHanu3a ¢ nporpaMMmubeiM obecriederrneM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JTUPpPaKIUu OOpaTHO pACCESHHBIX OJJIEKTPOHOB C
nporpamMMHbIM obecrieuenuem Crystal 400;

- CHeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus TepMuueckoit 00paboTKI»:

- TEePMHUECKUMH KaMEPHBIMHU IT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM MIA3MEHHOM 3aKaJIKH;

- CHIeIMAIM3UPOBAHHON MEOEIbIO.

3. YuebOHast ayuTOpHs IS TPYIIIOBBIX U MHIWBUAYAIBHBIX KOHCYJIBTAIIMN, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTECTAllMU OCHAIIICHA!

- KOMIIbIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmoyenuem k cetu «MHTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CIICIIMATTU3UPOBAHHON MEOETBIO.

4. TTomernieHe AJII CAMOCTOSTEIILHOU padOThI OCHAIIEHO:



- KOMIIbIOTepHOM TexHuKo# ¢ makerom MS Office, ¢ moakmouennem k cetu «VHTEpHET» U C
JOCTYTIOM B AJICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CpPEly YHUBEPCUTETA,

- CIICIIMATTU3UPOBAHHON MEOETBIO.

5. Tlomemenne ans XpaHeHHS W MPOPHIAKTUYECKOTO OOCTYXKHBaHUS Y4eOHOTrO
000pyTI0BaHUS OCHAIIICHO:

- CIIELMAIM3UPOBAHHON MEOEIBIO: CTEIIIaKaMU JJIsl XpaHEHHUs y4eOHOro 000pyA0BaHMS;

- CTAHOYHBIM ITAPKOM U HHCTPYMEHTaMHU JUIsl PEMOHTa y4eOHOr0 000pY T0BaHUS.



IIpuniaoxenne 1

6 YueOHO-MeTOANYeCKOE 00ecneYeHHe CAMOCTOATEILHOIH padoThl 00y4aromuXxcst

ITo mucummuimHe «MartepuanoBeleHHe» NPEeNyCMOTPEHA ayJUTOpHAas U BHEAyIUTOpPHAs
CaMOCTOsATENIbHAs paboTa 00yUYarOLIUXCS.

6.1 AynuTopHasi camMoCTOsiITeIbHasi PadoTa CTYICHTOB IIPEIIIONIAracT BBIIOJHCHHUE
KOHTPOJIBHBIX Pa0OT.

Ilepeyens BONPOCOB AJIsl MOATOTOBKH K KOHTPOJIbHBIM AyJIUTOPHBIM padoTaM Mo
TeMaM JAUCHHUTLIHHBI

Tema 1. CTpOGHI/Ie H CBOMCTBA MaTepuajioB. MeToabl McCaeT0BAHUS

UYto n3yyaeT MmatepuaioBeieHue?
[IpuBeauTe nmpuMepsl BIUSHUSA CTPYKTYpPbI Ha CBOICTBA MaTepHaIa.
HazoBute Buabl CBOMCTB MaTEPHUAIIOB.
Kakwue cBoiicTBa Ha3bIBatoT pusmueckumu? [IpuBeaure npuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MexaHudeckuMu? HazoBuTe OCHOBHBIE MEXaHHMYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bpIBalOT XUMHUYECKHMMH? UTO Takoe XUMHUYECKas aKTUBHOCTh W
XUMHUYECKasi CTOUKOCTD?

7. Kaxkue cBoiicTBa Ha3bIBalOT TexHONOrHUeckuMu? [lepeuncianre n3BecTHHIE BaMm.

8. Urto xapakTepu3yroT JuTeitHbIe CBOMcTBa? Ha30BHUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepu3yloT TMOHATUSA: 00pabaThiBaeMOCTh JaBIICHUEM,
00pabaThIBaEMOCTh pe3aHHEM, CBAPUBAEMOCTh?

10. Ha3oBute oCHOBHBIE IPYIIIBI MATEPUATIOB U JaiiTe UM KPaTKYIO XapaKTEPUCTUKY

11. Ha xakue KJacchl U 10 KaKUM IIPU3HAKaM JENIAT METaIbl?

12. Kaxue meTanmibl Ha3bIBAIOT YEPHBIE METALIBI?

13. Kakue wmeTamuibl OTHOCSAT K IBETHBIM? Ha30BUTE OCHOBHBIE TpYMIBI IIBETHBIX
METaJUIOB.

14. B uem npenmyiiecTBa YepHbIX METAIIOB?

15. KakoBbI JOCTOMHCTBA LIBETHBIX METAILJIOB?

16. KakoBbI JOCTOMHCTBA HEMETALUTUYECKIX MaTepuaaoB? ['1e ux mpuMeHsroT?

17. Kaxue matepuansl Ha3pIBatoT muactMaccamu? Kak onu monpaszaenstorcs?

18. UYro Takoe KOMITO3UTHBIC MaTepuaibl? KakoBbl MX peuMyIiecTBa?

19. [ns yero HeOOXOAMMO UCCIIEIOBATh CTPYKTYPY MaTepuainoB?

20. Kak monpaszensiercsi CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ JIEMEHTOB?

21. Yro Ha3bIBAIOT TOHKOU CTPYKTypoi? Kak ona u3ydaercs?

22. Yro Ha3pIBalOT MHUKPOCTPYKTYypoi? Kak ona wuzyuaerca? JlaiiTe XapakTepuUCTHKY
MUKPOCKOITUYECKOMY METO/1y UCCIEI0BAHMS METAILIOB.

23. Yro wHa3pBaloT MakpocTpykrypor? Kak ona wu3ywaerca? Oxapaxrtepusyiite
MaKpOCKOIUYECKHE METO/IbI AaHAJIN3a METAILIOB.

24. JlaiiTe XapaKTEPUCTHUKY AJIEKTPOHHO-MHUKPOCKONMYECKHMM METOAaM HCCIIeIOBAHUS
METaJUIOB.

25. JlaiiTe XapaKTepUCTUKY TUPPAKINOHHBIM METOAM HUCCIICIOBAHHS METAJLIOB.

NS

Tema 2. ATOMHO-KPHCTAIIMYECKOE CTPOCHHE METAJLII0B

Uewm oTnu4aroTCs KpUCTAIUTMYECKUE Tea OT aMOpP(PHBIX Ten?

Kakwue maTepualibl Ha3bIBAIOT KPUCTANTUICCKUMU?

Kakue marepuaibl Ha3pIBarOT aMOPPHBIMU?

YeMm O0OBSCHSETCS 3aKOHOMEPHOE YIOPSIOYCHHOE pACIONIOKECHHE aTOMOB B

NS



KPUCTAJUIMYECKON perieTke?

5. Kakue Tunsl cBs3M CyIIECTBYIOT?

6. HaszoBute oCHOBHBIE CBOMCTBa MeTauioB. Yem O0OBACHAIOTCS OCOOBIE CBOICTBa
MeTauioB?

7. Urto HaA3BIBAIOT KPUCTALITUICCKON PEIIeTKON?

8. Urto Ha3BIBAIOT JATBLHUM MOPSAKOM B MaTepuase?

9. Yro Takoe anmeMeHTapHas suelika? Kakumu napameTpamMu OHa OTTMCHIBACTCS?

10. Kaxue THITBI KPHCTAJUIMYECKUX PEIIETOK BaM U3BECTHHI? OXapaKTepu3ynTe ux.

11. Yro Ha3bIBAIOT KOOPAUHALMOHHBIM YUCIOM?

12. Tlouemy KpUCTAUTMUECKUE PEIIETKHA METAIJIOB HAa3bIBAIOT IIOTHOYTAKOBAHHBIMH?

13. B gem cymHocTs nonumopduszma? Uto Takoe moaumMopgHoe npeBpamieHue?

14. Yto takoe anuzotponusa? Kakosa npuunHa aHU30TpOnuu?

15. [Touemy MOHOKPHUCTAJUIBI SBJISIOTCS aHU30TPOIHBIMU MaTepuanamu?

16. ITouyemy MOTMKPHUCTAIUIMYECKUE MATSPUAITBI SBIISIOTCS KBa3UHU30TPOITHBIMU?

17. Tlouemy amopdHBbI€ Tena ABIAIOTCS UCTUHHO U30TPOIMHBIMU?

18. Yto Ha3pIBaIOT Ae(hEeKTaMU KPUCTAIUIMYECKOTO CTPOCHUS?

19. Kak knaccuguuupyoT HECOBEPILIEHCTBA KPUCTAIUTMUECKOTO CTPOCHHUS?

20. OxapaxTepu3syire TOUeyHbIE 1e(EKThl KPHCTALUTHUYECKOTO CTPOCHHUS.

21. Kakyto poib UTparoT TOUe€YHbIE AePEKThl B KPUCTAINYECKIX MaTepuaiax?

22. Kakue HECOBEpIICHCTBA KPHUCTAUIMYECKOTO CTPOCHHUS HA3BIBAIOT JIMHCWHBIMH H
nouyemy? Kakue ObIBaroT qucCioKanuu’?

23. KakoBa poib AuCIIOKaIil B KpucTamuiax?

24. Yro Ha3bIBAIOT IPaHUIIAMU 3€PEH, TPaHUIIAMH Cy03epeH?

25. Kaky1o posib UrparoT rpaHHIlbl 3epeH B KpUcTauiax?

Tema 3. Kpucranusanus pacijiaBos

1. OOwpscHUTE NPUHIUNHMAIBHOE OTIMYHE KPUBBIX OXJIQXKJEHHS INpPH 3aTBEpACBAHUU
KPUCTATMYECKUX U aMOP(QHBIX MaTEPHAIIOB.

2.  KakoB ¢usnueckuii cMbIca Temieparypsl To?

3. Tlowemy pns Havanma KpPUCTAUIM3AIMH HEOOXOAMMO MEPEOXITAKACHUE IKUIKOTO
MeTaJljla HUKE TEMIIEpATypbl paBHOBECHS?

4. Kakoii mpomecc Ha3bplBalOT MepeoxiaxkiaeHueM? UTo Ha3pIBalOT CTENEHbIO
NEepEeoXJIaXAeHNA?

5. KakoB MexaHu3M KpucTamiu3auun?

6. Kak mpoucxoaut poct KpucTanios?

7. Yewm 3aBepriaeTcs mpolecc KpUucTauin3anun?

8. Kak Bimser CKOpOCTh OXJ@XKACHUS TMpPH KPUCTAUIM3AIMM HA  CTENEHb
MEePEOXIAKICHUS?

9. Kakumu (akropamu ornpenensercss BO3MOXKHAs CTEIEHb MEePEOXIIaKICHHUS KUIKOTO
MeTaJljia HUKe TeMIepaTypbl KpUCTAIITU3alun?

10. Kak MOKHO NOJTY4YUTh aMOP(HBIN MeTa?

11. Yro MOXKeT MOCITyKUTh 3apOABbIIIEM ITPH HECAMOIPOU3BOIBHON KPUCTAIUTH3ALUH?

12. Tlowemy mnpu oOuY€Hb MaJIOM M OYEHb OOJBIIOW CTEMEHU MEPEOXITAKICHUSA
KPUCTAJIIN3aLUs TIOJABIISAETCS?

13. Yro Ha3pBatloT oOnacTsaMu OnmkHero mopsaka? Kakyioo poinb OHM HUrpaioT NpU
KpHUCTAJUIM3aLM ?

14. Kak npoucxoguT rOMOT€HHOE 3apokjeHue? UTO MOXKET CIIyX HUTh 3apOJIbIIIEM IpU
CaMOIPOU3BOJIBLHON KPUCTAIM3ALNM ?

15. Kakoii 3apoabli Ha3bIBatOT KpuTHUeckuM? Kak MEHseTCsl ero pasmep ¢ yBEJINYEHUEM
CTETIEHU NEPEOXJIAKACHUSA?

16. HazoBuTte mapaMeTpbl KPUCTALTU3AIIHH.



17. Kak BnMseT cTeneHb MEPEeOXJaXJACHUS Ha YHUCJIO LEHTPOB KPUCTAIM3ALUU U
JUHEHHYIO0 CKOPOCThH POCTA 3aPO/IBIIICH.

18. Yem xapakrepusyercs rereporeHHoe 3apokiacHue? IloueMy OHO JHEpPreTHYECKU
0oJiee BBIT'OJJHO, Y€M TOMOT€HHOE?

19. Kakyro poib urparT NPUMECH NMPU KPUCTATUTH3AIAN?

20. Yro Ha3bIBaIOT MOIU(DUIIMPOBAHUEM NPH KPUCTAIUIAZALIUHU?

21. Kakue Mepbl MOKHO MPEJIOKHUTH I TOrO, YTOOBI 00ECHEUUTh MOJTYyYEHHE MEIKOTO
3epHa MPU KpUCTAIU3AIUU?

22. Kaxkoil kpuctamul HasbBaloT AeHIpUTHbIM? [louemy mpu 3aTBepleBaHUU MeTallia
KPUCTAILIBI PACTYT B BUJIE JCHIAPUTOB?

23. Kaxkue kpucTayuiMuecKkue 30Hbl MOTYT (JOPMUPOBATHCS B CIIUTKE?

24. Tloyemy Ha TIOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEJIKMX PABHOOCHBIX KPUCTAJLIOB?

25. UYto Ha3BIBAIOT CTOJIOYATHIMU KPUCTATIIAMH?

26. 3adem MPOBOJAT ONEPAIHIO MOACTYKUBAHHUSI IPU TOTYYSHUH OTIMBOK?

27. Tlouemy w™arepuan ¢opMbl (M3JOKHUIIBI) BIMSET Ha BEIMYMHY 3€pHA
3aKpUCTAJUIN30BABIIETOCS MeTaa?

28. Urto HaspBatOT ycaakoi? YUrTo Ha3bBalOT ycamodHou pakoBuHou? Iloyemy oHa
obpazyercsa?

Tema 4. lepopmanusi u HarpeB Ae(pOpMUPOBAHHBIX MATEPHAJIOB

1. B yem paznuune MexIy YIpyroi u ractTiuueckoi aedopmarmeii?

2. UtTo Ha3blBalOT IUIOCKOCTAMU CKOJbkeHHs? UYTo Takoe TIUIaBHbIE IUIOCKOCTH
CKOJIb)KEHUs?

3. KakoB MexaHu3M I1acTU4ecKoit nedopmanun?

4. B uyeM pa3nmuuue MeEXIy CKOJbKEHHEM W JBOWHUKOBAHMEM MPU IUIACTHYECKOM
nedopmaruu?

5. KakoBa npuunHa MeXaHHYECKOro Hakjena?

6. Kak mioTHOCTh JUCITOKAITMH BIIHSIET HA TIPOYHOCTHBIC CBOMCTBA?

7. Kak MeHsI0TCsl CBOMCTBA MeTaJlIa IPU XOJIOIHOW TUIacTHUECKon Aedopmarun?

8. Kak m3MeHsieTcst CTpoeHHe MeTajlIa Py IIacTHIeCKoi tedopmanun?

9. Uro Takoe TekcTypa aedopmannu?

10. Yto Ha3BIBaIOT BO3BPATOM IPH HArpeBe XOJIOAHOIe(HOPMUPOBAHHOTO MeTaa?

11. Yro Ha3bIBAIOT MOJUTOHU3AIMEN IPU HArPEBE X0JI0IHOAe(OPMHUPOBAHHOTO MeTasLIa?

12. Yto TaKkoe 3apoAbIN peKPUCTAILTU3AIIH?

13. Yto Takoe Temmneparypa peKpHCTaIIH3au?

14. Kaxkue usmeHeHHs CTPYKTYpbl, HA0II01a€MOM B ONTHUECKUI MUKPOCKOII, TIPOUCXOST
IIPY IEPBUYHON PEKPUCTAIIIIN3ALUN?

15. KaxkoBa TemmnepaTypa peKpUCTAJUIM3AI[HN YUCTHIX METAJIOB?

16. B ueM pa3HuIa MeXay MEPBUUHON U BTOPUYHON peKpHUCTAIIN3AIMN?

17. B yem ornnuune coOupaTeabHOW U BTOPUIHOM PEKPUCTATUTH3AIAN?

18. Kak  MeHSIOTCS  CBOWCTBAa  XOJIOAHOJAE(HOPMHPOBAHHOTO  MeTalja  IpHU
peKpucTamm3anum’?

19. KakoBa poib peKpUCTALIH3AIMOHHOTO OTKUra?

20. B ueM paznuume MEXIy XOJOIHON U TOpsSYeH miacTuueckon aedopmarusamu’?

Tema 5. MexannuyecKune cBoOicTBa

1. Uto Ha3bIBaIOT MPOYHOCTHIO? Kak onpenensitoTcsi MpOYHOCTHBIE XapaKTEPUCTUKHI
MaTepuana?

2. Jaiite onpeneneHrne OCHOBHBIM MMPOYHOCTHBIM XapaKTePUCTHKAM.

3. Uro Ha3plBalOT  miIacTUYHOCThIO?  Kak  ompenensitorcss  IIIacTUYECKHE

XapaKTEPUCTUKHU MaTepuaa’?



Jaiite onpenesneHre OCHOBHBIM INIACTHYECKUM XapaKTEPUCTHKAM.
Kakwue cBolicTBa XapakTepu3yeT TBEPIOCTb?
Ha3zoBure MeTonbl onpeaeneHus TBEPAOCTH.
YeM oTiIMYAIOTCS XPYIIKOE U BSI3KOE Pa3pylIeHUs?
HazoBure u oxapakTepuszyuTe BUIbI U3IOMOB.
Uro Takoe auHaMuuyeckue ucnblTaHusa? Kakue XapakTepUCTUKHM OIPENEsIOTCS
IpU AUHAMUYECKUX UCIBITAHUAX?
10. 3aueM IpOBOJAT yCTAJIOCTHBIE UCIIBITAHUA?

©ooN A

Tema 6. Da3oBble W CTPYKTYpPHble MpeBpallleHHs] B JIBYXKOMIIOHEHTHBIX
MeTALUINYEeCKHX CHCTeMax

1. YT0 Takoe KOMIIOHEHT, (ha3a, CIIaB, CHCTEMa CIIJIaBOB?

2. Cdopmynupyiite npaBuio ['ud0ca. [IpuBeaure npumMepsl €ro UCIOJIb30BaHHS.

3. Jlaiite ompenesneHHe MOHATHIO AMarpamMMa coctostHus. Kakoe cocrosiHue oHa
oTpaxkaer?

4. Tume! Ga3 B METANTMUECKUX CUCTEMAX.

S. Cdopmynupyiite npaBuio peryara (0Tpe3koB). st 4ero oHO UCIOIB3yeTCs?

6. CxeMaTHYHO M300pa3uTh OCHOBHBIC (ha30BbIC IUATPAMMBbI JBOMHBIX CHCTEM H
JIaTh UX XapaKTEPUCTHUKY.

7. JlaTh XxapakTepHCTHKY (a3 1 Oe3BapHaHTHBIX MTPEBPALICHUI CUCTEMBI.

8. CxeMaTu4HO U300pa3uTh KPUBYIO OXJIKICHUS JTFOOOTO CIUIaBa CUCTEMBI.

9. CxeMaTHYHO H300pa3UTh CTPYKTYpY JIIOOOTO CIUIaBAa CUCTEMBI NPH KOMHATHOM
TeMIIepaType.

10. PaccuntaTh OTHOCHTENIFHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIONINX B CIUIABE U

CXeMaTUYHO U300pa3HTh €ro CTPYKTYpy MPpU KOMHATHON TeMmrmepaType.
Tema 7. KeJie30yriiepoaucTbie CIJIaBbI

JlaiiTe xapakTepUCTHKY KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTUKy (eppuTa.

JlaliTe XapaKTEpUCTUKY ayCTEHUTA.

Yro takoe rpaput?

Yro Takoe neMeHTHUT?

Kakoe npeBpamenne npoucxoaut Ha nunuu ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

NooakrowdheE

8. HazoBute nMHUIO, MO KOTOPOM BBIAENAETCS MEPBUYHBIA LEMEHTUT, BTOPHYHBIN
[IEMEHTUT, TPETUYHBINA IIEMEHTHUT, ()EPPUT U3 ayCTCHHTA.

9. HazoBuTe NMHUIO NEPUTEKTHYECKOTO, IBTEKTUYECKOT 0, SBTEKTOUTHOTO MPEBPALLICHUH.

10. HazoBuTe MTUHIM TOTUMOP(HBIX PEBPALICHHUN.

11. Ha3oBuTe KpUTHYECKHE TOUYKH CTaJIH.

12. Kaxkoii (heppUT HA3BIBAIOT MEPECHIIICHHBIM U TIOYEMY ?

13.O0bsicHuTe CTPYKTYpY TEXHMUYECKOI'O JKele3a, JI0IBTEKTOUJHOM, 3BTEKTOUIHOM,
3a9BTEKTOUIHON CTAJIH.

14. Onummure o6pa3zoBanue aenedypura. Kakoit 1eae0ypuT Ha3bIBalOT MPEBpaILEHHbIM?

15. O6bsicHuTE CTPYKTYpY O€7I0T0 AOIBTEKTUYECKOT0, IBTEKTHUECKOTO, 3a3BTEKTHUYECKOTO
YYT'YHOB.

16. ITouemy Oeblif 9yTyH HE UCTIONB3YIOT KaKk KOHCTPYKIIMOHHBIN MaTepua?

17. Onummure o6pa3oBaHe ayCTEHUTO-TPa()UTOBOM KOJOHUH B CEPHIX UyT'yHaX.

18.Kakue cruiaBel MMEIOT CTPYKTYpy, COCTOsIIyl0 W3 ¢eppura u mepauta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue criiaBbl HIMEIOT CTPYKTYPY, COCTOSIIYO U3 repiauTa? Pa3HOBHIHOCTH mepiuTa.

20. B xakux cIu1aBax B CTPyKType HaOJIt0JaeTCss BTOPUYHBINA [IEMEHTHUT?



21.Kakue criaBel UMEIOT CTPYKTYpy, cocrosuryio u3 (epputa m nementuta? Kakwue
Pa3HOBUIHOCTH TAKUX CTPYKTYp BbI 3HaeTe?

22.Kakue CTpyKTypbl Ha3bIBatOT BUMAHIITETTOBBIMU?

23. Kakue crjiaBsl IMEIOT CTPYKTYPY, COCTOsIy0 U3 hepputa u rpadura? PasHoBuaHoctu
TaKUX CTPYKTYp?

24.Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIa0NIIeT METaUIMYEeCKyl0 OCHOBY
yyryHa?

25. Kakue criiaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 niepinta u rpadura? PasHoBuaHOCTH
TaKuX CTPYKTYp?

26.Kakoii crutaB Ha3bIBaIOT CEPhIM YyryHOM Ha (hepputo-niepnutHor ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUAHOE NpeBpalleHue?

27. YKaXUTE CTPYKTYpHBIN MPU3HAK CTAJIH, OETIOro 4yryHa, Ceporo 4yryHa.

Tema 8. Kiaaccudpukaumsi, MapKUpoOBKa M INPUMEHEHHE KeJIe30yIJIepOaAuCThIX
CILIABOB.

[To xakuM mpu3HaKaM KIaCCUPHUIMPYIOT CEpbIe YYTYHBI.
MapxkupoBKa ¥ IPUMEHEHHE CEPOTO (JIMTEHHOr0) 4yryHa.
MapkupoBKa 1 IPUMEHEHHE BBICOKOIIPOYHOI'O YyTyHa.
MapxkupoBKa ¥ IPUMEHEHHE KOBKOI'O YyT'yHa.
Kaxkoit uyryH Ha3piBatoT aHTU()pUKITHOHHBIM? KakoBEI ero cBoiicTBa?
6. Kakoit uyryn Ha3pBaloT orOeneHHbIM? KakoBbl ycnoBusi (GOpMHUpPOBAHUS €T0
CTPYKTYPBI?
7. BinsHue yriepojia ¥ NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTaNIM.
8. Ilo xakuM mpu3HaKaM KJIaCCHPHUIMPYIOT CTAIN?
9. MapkupoBKa U IPUMEHEHHUE YTIEPOIUCTOM cTan OOBIKHOBEHHOI'O KauecTBa.
10. MapkupoBKa ¥ IPUMEHEHNE KaYeCTBCHHON KOHCTPYKIIMOHHOHN YTJIEPOIUCTON CTaJIH.
11. MapkupoBKa 1 IpUMEHEHHE HHCTPYMEHTAIbHON YTIJIEPOAUCTON CTAIIH.
12. MapkupoBKa ¥ IpUMEHEHHE CTaIN TS (PACOHHOTO JIUTHSI.
13. MapkupoBKa 1 MpUMeHEHHE aBTOMAaTHOM CTaJIH.
14. Pactuudpyiite u qaifte XxapakTepucTUKY ciiaBy cienyromux Mmapok: Ct Okm, Ct 3cn, Cr
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, Y12, CY 10, CU25, CY 30, B4 40, BY 60, KU
35-12, KY 60-3.

arONDE

Tema 9. ®opMupoBaHHE HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoaut npeBpalleHus NepiauTa B ayCTEHUT?

2. Uro Takoe (hazoBas nepexpucTaIn3anms’?

3. Uto Takoe HacJeICTBEHHOE 3epHO? J[eHCTBUTEIEHOE 3epHO?

4. Kak BIusieT pocT 3epHa Ha CBOMcTBa cTaiun?

5. Uto coboil mpezacTaBisgeT AuarpaMma M30TEPMHUECKOTO pacraja MepeoXiIakIeHHOTO
aycrenurta? Kakyro 3aBUCHMOCTb OHA IOKa3bIBaeT?

6. Kakoii ayCTeHUT Ha3BIBAIOT MEPEOXIIAKICHHBIM?

7. Kak wmeHsiercss yCTOHUMBOCTH MEPEOXJKICHHOTO AayCTCHHWTa NpU IMOHWKCHUU
TEMIEPaTypbl MpeBpalieHus?

8. OT 4yero 3aBUCHUT XapakTep CTPYKTYpbl TP H30TEPMHUECKOM TPEBPALICHUN
NEePeoXIIakKIEHHOTO ayCTeHUTa?

9. HazoBute TemneparypHble 001aCTH MPEBPAIICHUS IEPEOXIIAKICHHOTO ayCTCHUTA.

10. IIpu xaxom npeBpameHnn ectb u qudPy3us xenesa, u nuddysus yraepona?

11.TIpu xakoM mpeBpalleHNH MoJaBIeHa TONbKO Auddy3us xeneza?

12.Tlpu kakom mpeBpamieHuH TnonaBieHa nuddysus xeneza u yriepona? Kakoe
npeBpalleHuii sBisiercs 6e31up y3noHHBIM?

13. KakoB MexaHW3M MEPIUTHOTO TIPEBPAIICHUS?



14.Yto mpexacramisier coOoi mpoayKThl Au(GY3MOHHOTO MPEBpAIICHUS ayCTCHUTa B
yraepoauctoil cranu? UTo Takoe MEXIUIACTUHOYHOE pacCTOsHUE?

15.Yto 001iero IMEIOT CTPYKTYPHI EPIUT, COPOUT U TPOOCTHT? UTO MX OTIWYAET APYT OT
npyra?

16. KakoB MexaHH3M B OCOOCHHOCTH MapTEHCUTHOTO TIPEBPAIICHUS?

17.Yr1o mpexacraBnsieT coOor NMpoAyKThl 0e3nudPy3noHHOrO MpEeBpaIeHUs] ayCTEHUTA B
YIJIEPOJUCTON CTAIIN?

18.Yro mpexacrapinsieT co00i MAPTEHCUT B YTIIEPOIUCTOM CTaIH?

19.Yto Ha3BIBAIOT KPUTHUECKON CKOPOCTHIO 3aKAJIKH?

20. Kak coneprkanue yriiepojia BIHsIEeT Ha CBOMCTBA CTAIH MIPH 3aKalKe HA MAPTEHCHUT?

21. Kakoli ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22.Kakoe 13 ImpeBpalieHuil Ha3bIBAIOT IPOMEKYTOUHBIM?

23. KakoB MeXaHW3M OCHHUTHOTO TIPEBPAIICHUS?

24.Kakue cTpyKTypbl 00pa3yroTcs npu OEHHUTHOM peBpaiieHnn? Yem oHu paznuyarorcs?
KaxoBsbl ux cBoricTea?

25. Kak Jierupyouye 3JIeMEHTHI BIHUSIOT Ha yCTOHYMBOCTD MEPEOXIIaKICHHOTO ayCTeHUTa?

26.4Yto coboii mpeICTaBIsIOT TEPMOKUHETHUECKHUE TUArpaMMBbl.

27.Kak MOKHO UCIIOJIb30BaTh TMarpaMMbl pacraja nepeoxIakKAeHHOTo ayCTeHUTa?

Tema 10. OcHOBBI TepMHUYECKOH 00padOTKH

1. JlaTb XapaKTEpUCTUKY KPUTUUYECKUX TOUYEK CTAIIH.

2. JlaTb omnpeenenue NOHATUSA TepMUUEcKas 00paboTKa. YKa3aTh ee poJb.

3. Pacckazate 0 kmaccuukanmum M BHIAX TepMHUecKoil oOpabotku. IIpuBectu
OOI1yI0 XapaKTEPUCTUKY TEXHOJIOTHYECKHUX MPOLIECCOB TEPMUUECKOI 00pabOTKH cTau.

4. OOBACHUTD, IO KAKOMY IPU3HAKY OTKUT Mojpasnaensercs Ha orxur I u Il poxa.

S. Hatp knaccupukanuio BuaoB orTxura I poga. OOBACHUTH 1ieNb, Ha3HAUCHHE U
PEKUMBI KaXKJI0T0 BUJA.

6. Hatp xnaccudukanmio BuaoB omxura Il pona. OObACHUTH 11eNb, HA3HAUCHUE U
PEeXHUMBI KaX10T0 BUA.

7. Jatp onpeneneHue TepMudeckoil o0paboTKH, Ha3biBaeMOM 3akanka. OOBICHUTH
BBIOOp TEMIIEPATYpPBI HArpeBa MoJ 3aKajlIKy JUIsl pa3HbIX TPy CTajei.

8. OOBsACHUTD, KaK BEIOMpPAETCs OXJIaKIAIONIAs Cpe/ia IPU OCYIIECTBICHUH 3aKaJIKH.

9. Jate omnpenencHHe KPUTHYECKOW CKOPOCTHM 3aKallKM, 3aKaluBAEMOCTH U
IPOKAJINBAEMOCTH.

10. IIpuBecTn XapakTEpUCTHKY BBICOKOTEMIIEPATYPHOM M HU3KOTEMIIEPATYpPHOU

TEPMOMEXaHUYECKOH 00paboTKH. YKa3aTh MPEMMYIIECTBA M HENOCTaTKH KaXJOro BHIA M
00JacTy MPUMEHEHMSL.

11. JlaTe 0OIIyI0 XapaKTepUCTHUKY TPOIECCOB XHWMHUKO-TEPMUYECKONW 0O0pPabOTKH:
[IEMEHTAINH, a30THPOBAHUS ¥ HUTPOIIEMEHTAITHH.
12. OOBSACHUTH HA3HAYCHHS M CYITHOCTH TU(PPY3HMOHHOTO HACBIIIECHHUS.

Tema 11. Knaccudukanusi, MApKUPOBKA, CBOIICTBA U IPUMEHEHHE JIETUPOBAHHBIX CTaJIei

1.  Jlate ompeneneHUe MOHATUSAM JISTUPOBAaHHAS CTaJlb, JICTHPYIOLIHH JJIEMEHT.

2. Kunaccudukanus 1erupoBaHHBIX CTallei M0 XMMUYECKOMY COCTaBy, 10 Ha3HAYCHHUIO,
10 Ka4eCTBY.

3. Kak pacripenensrorcs JIETHPYOIIUE SIEMEHTHI B CTANSAX ?

4.  Kak nerupyronime 3JIeMEHThI BIUSIOT Ha TIOTUMOp(dU3M xerne3a?

5. Kak nerupyromme »51€MEHTBHl BIHSIOT Ha YCTOMYUBOCTh MEPEOXJIAXKIECHHOTO
ayCTEHHTA.

6. Kiaccudukanus nerupoBaHHBIX CTaJlell MO CTPYKType B PaBHOBECHOM COCTOSIHHU
(OTOXOKEHHOM COCTOSTHUH ).



7. Knaccuduxarus nerupoBaHHbBIX CTajlei MO CTPYKTYpe B HEPABHOBECHOM COCTOSIHHH
(HOpMaJIM30BaHHOM COCTOSIHHH).

8. Kak B MapkupoOBKe JIETMPOBAHHBIX CTaJIell YKa3bIBa€TCA: COJAEpKaHUE YTIepoaa, BUA
JIETUPYIOIIETO 3JIEMEHTAa U €ro CoJepXKaHWe, KauecTBO. YMETh paciuppoBaThb MapKy CTajH,
yKa3zaB: coOfepXaHHe yriepoia; BHJA JETUPYIOLIEro JJEeMEHTa M €ro CoJepiKaHue;
KJIaccu(UKAIUIO 10 Ka4eCTBY; Ha3HAUYeHHUE, 0071acTh MPUMEHEHUS, IPUMEPHBIE CBOMCTBA.

9. B u4eM 0COOEHHOCTH MUKPOJIETUPOBAHUS CTAIIH.

10. IIpuHOMIBI JETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJEH.

11. OcHoBHBIE IpyNIIbl KOHCTPYKLIMOHHBIX CTaJCH.

12. Ponb yrnepona, NpUHIMITEI JETUPOBAHUSA U MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakue MamIMHOCTPOMUTENbHBIE CTAJIM HA3bIBAIOT YIJIYYIIAEMBIMU W TOYeMYy?
3aKOHOMEPHOCTH MX JIETUPOBAHHUS M TepMUYecKoi oOpaborku. [IpuBeauTte mpuMepsl Mapok
CTaJIH.

14. Cranu a5g ueMeHTaluu, HUITPOIEMEHTALUU U a30TUPOBAHUSI.

15. KakoBa poip yriaeposa M JETHPYIOHIMX 3J€MEHTOB B IIAPUKOMOIIIMITHUKOBBIX
cransix? OcobeHHocTH TpeOOBaHMK K 3TUM CTAISIM M UX TepMudeckas oOpaborka. [IpuBectu
MPUMEPBI MApOK CTajIeil.

16. KakoBa posb yriiepoia u JISTHPYIOLINX 3JIEMEHTOB B PECCOPHO-TIPY>KUHHBIX CTAISAX?
OcoOenHocTu TpeOOBaHUM K 3TUM CTaJIIM M MX TepMuuyeckas obpabotka. [IpuBecTu mpumepsl
MapoK CTaJIEH.

17. OOBSCHUTH OCHOBHBIE MPUHIUIIBI CO3JaHHSI BBICOKOTIPOUHBIX CTaJIel

18. Cranu u cruaBbl U PeXYIUX HHCTPYMEHTOB.

19. BricTpopexyIre cTaim.

20. IlITammoBeIe cTamm.

21. BankoBble cTany.

22. Cranu ajis MepUTEIFHOTO MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, cBOiiCTBa M NPUMEHEHHE CILIABOB IBETHbIX METAJLJIOB.
Hemeranimuyeckue MaTepuaibl

1. OcHoBHBIE CIUTaBBI HA OCHOBE Meu (OPOH3BI U JITATYHH ), UX MAPKUPOBKA U IPUMEHEHNE.

2. OcHOBHBIE CIIJIaBBI Ha OCHOBE aNIOMUHHUS  (IedhopMHUpyeMble, TEePMHYECKH
HEYNPOYHSEMBIE U YIIPOUHSIEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

3. CoiicTBa U MPUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

4. Kakue cmiaBpl Ha3piBaloT 0a00uTamu? KakoBbl MpUHIUIIBI WX co3fnaHus. [IpuBenute
MpUMEPHI TAKUX CILJIABOB.

5. Kaxkue maTepuansl Ha3bIBalOT MOPOLIKOBBIE MaTepuaibl? Kak ux nmomyyaror ?

6. Kmaccuduxamms, cBONCTBa ¥ MPUMEHEHHE KOMITO3UITHOHHBIX MaTEPHUATIOB.

7. Knaccudwurkarus, cBOWCTBA W TNPUMEHEHHE OCHOBHBIX TPYMNI HEMETAUTHYECKHUX
MaTepHuaoB.

6.2 BHeaynuTopHasi camocTosiTeJIbHAA padoTa 00yyaromMXCsl OCYIIECTBISIETCS B BUJIE
U3YyYEHHUs JIUTEPaTyphl MO0 COOTBETCTBYIOIIEMY pa3felly ¢ MpopaloTKoW MaTepuaia Mo TeMam
JUCLUATUTMHBI



IIpuioxenne 2

OueHovHbIE CpeCcTBA /1JIs1 POBeAeHHs POMEKYTOUYHOM aTTeCTANNH

a) [lnanupyemMble pe3y/bTAaThl 00yUeHUs U OLEHOYHbIE CPeACTBA ISl POBEACHUS MPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHINH

[Inanupyemblie pe3ynbTaTbl 00ydeHUs

OneHouHbIE CpesicTBa

IIK-12 — ¢cnoco0HOCTH 0CYIIECTBIATH BHIOOP MATEPHAJIOB /IJISl M3/1€JIHil PA3THYHOI0 HAZHAYEHHUS € YYETOM IKCILTYATAMOHHBIX TPeOOBAHUIA H OXPaHBI
OKPpY:KaKIIeil cpebl

3HaThb

— OCHOBHBIC OIIPCACIICHUA n IIOHATHUA
MaTCpraIOBCACHUA,
— OCHOBHBEIC MCTOBI HCCHCHOB&HHﬁ,

MCIIOJIb3YEMBIX B MaTepUaAIOBEICHNY;

— CYUIHOCTh M 3aKOHOMEPHOCTU IIPOLIECCOB
Opy KpUCTAJUIM3alMHU, JedOopMalliu, Harpene
ne(OpMHUPOBAHHBIX METAILJIOB;

— CYUIHOCTh M 3aKOHOMEpPHOCTHU (Pa30BBIX U
CTPYKTYpPHBIX TPEBpallleHUll B cCIjIaBax IpH
TEPMHUECKOM, TEPMO-MEXAaHUYECKOM u
XUMHKO-TEPMUYECKOM BO3IECHCTBUSIX;

— BJIMSHHE CTPYKTYPHBIX XapaKTEPUCTHUK Ha
CBOIICTBa MaTepHaloB U UX HU3MEHEHUS IO
BJIMSIHUEM YCIIOBHI MPOU3BOJCTBA, 0OpaObOTKH
U DKCIUTyaTalluH;

— OCHOBHBIE THUIBl KOHCTPYKLIHMOHHBIX H
MHCTPYMEHTAJIbHBIX MaTepUasoB Ul U3JEIHM
pa3IM4HOTO Ha3HA4YECHUS c y4E€TOM
OKCIUTyaTalMOHHBIX TpPeOOBaHUI W OXpaHBI
OKpY XKaroule cpenbl

IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4ueTy (4 cemecTp):

1.

Nogkrwd

© @

10.

11.
12.
13.
14.
15.
16.

CtpykTypa u cBoiicTBa MarepuanoB. AMOp(HOE M KpPUCTAUINYECKOE COCTOSHUE
Marepuana.

Meroapl u3yueHus: CTPYKTYpbl MaTEPUAIIOB.

Kpucrannnueckas pemerka. OCHOBHBIE THUIIBI PEIIETOK METAJIIIOB.

[Tonumopdusm. [TonumopdHbie TpeBpamieHus.

JleeKThI KPUCTATUTUIECKOTO CTPOCHHUSI.

AHM30TpONHA.

DHEpPreTUYEeCKUEe YCIOBUSl KPUCTALIM3AIMKU. BIiUsHME CKOPOCTH OXJaXJIEeHHUs Ha
KPUCTAJUTU3ALIUIO.

Mexanusm kpucramuszanuu. [TapameTpsl KpucTasIn3auu.

I'omorenHoe  (camMONpOM3BOJBHOE)  00pa3oBaHHME  ILIEHTPOB  KPHUCTALIM3ALMH.
Kpurnueckuit 3apobii.

I'ereporenHoe  (HecaMONpOU3BOJIBbHOE) 00pa3oBaHHWE LEHTPOB  KPUCTAJUIM3ALUU.
MoauduurpoBaHue.

JlenapuTHAST KpUCTAIIIU3ALIMSL.

Kpucrannnueckue 30HbI ciutka. Y cajka.

Bunnl mukBanun.

Buner nedopmaninu. MexaHu3M M1acTUYecKon aqedopMaiuu.

Haxnen npu mmactudeckoit nepopmanuu. Pons nucnokaiuii B ympoYHEeHHUH.
Pazpymenue merauios.




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemblie pe3yabTaTbl 00yUeHus

O1ieHOUHBIE CpENICTBA

17.
18.
19.
20.

21.

22.
23.
24.
25.

26.
217.
28.

Mexannueckue cBoiicTBa MeTaioB. KOHCTpYKTHBHAsI IPOYHOCTb.

MexaHuyeckue XapakTepUCTUKH, ONPEIeIIeMble PU UCTIBITAHUHN HA PacTsKEHUE.
TBepaocTb U cIOCOOBI €€ ONpeAeIeHHUS.

MexaHuyeckue XapakTEepUCTUKH, OIpeAeisieMble NpU JUHAMMYECKHUX MCIIBITAaHUIX
(ynapHas BA3KOCTb, TEMIIEPATYPa XJIAJHOIOMKOCTH).

OcHOBHBIE TIOHSTHSI TEOPUH CILJIAaBOB: KOMIIOHEHT, CIUIaB, cuctema, ¢asa. [IpaBmio ¢as
(mpaBuiio ['u66c¢a).

Tuns! TBEpABIX (a3 B METANIMYECKUX CUCTEMAX.

[IpaBuio peruara (IpaBUIIO OTPE3KOB).

OcHOBHbIE THIIBI IBOMHBIX AuarpaMMm. GopMupOBaHUE CTPYKTYPbl IBOMHBIX CIIJIABOB.
OBTeKkTHUecKoe MpeBpamieHue. [lepuTekTuueckoe ImpeBpalleHHe. IBTEKTOMIHOE
IIpeBpalieHHeE.

XapakTepucTuKa 1 BUJ MOIHOM (pa3oBoii quarpammsl Fe — C.

XapakTeprucTuka KOMIOHEHTOB U (a3 cuctemsl Fe — C.

IIpeBpatenus u GopMupoBaHue CTPYKTYPbI B CTAISIX (O€IIbIX YyryHaxX, CephIX YyTyHax) B
PaBHOBECHOM COCTOSIHUU

IlepeyeHnb TeopeTHUECKMX BOMPOCOB K IK3aMeHy (5 cemecTp):

=

w

ISRl

CBsi3b MEX]ly CTPYKTYPOU U CBOMCTBAMHU CEPBIX UYyTYHOB.

Knaccudukanus, wMapkupoBKa ¢  NPUMEHEHHE CEephIX UYyTyHOB  (JIMTEHHBIH,
BBICOKOIIPOYHBIN, KOBKHM, OTOCICHHBIHN, aHTU()PUKITUOHHBIH ).

BnusiHue yriepoaa v OCTOSTHHBIX TPUMECEN Ha CBOMCTBA CTaJIH.

Knaccudukarus, MapkupoBka M TPUMEHEHUE YTIEPOJUCTHIX cTayiell (OOBIKHOBEHHOTO
KauyecTBa, KAU€CTBEHHOM KOHCTPYKIIMOHHOM, HHCTPYMEHTAIBLHOM).

IIpeBpanienus npu HarpeBe CTajiu.

Pocrt 3epHa aycTeHuTa npu Harpese.

N3orepMuueckuii pacnaj nepeoxiakJIeHHOrO aycTeHuTa. M3orepmudeckue auarpaMMbl
pacrnaja nepeoxJIakJIeHHOIO ayCTEeHUTA.

IIpeBpanieHus: Ipu HENPEPBHIBHOM OXJIAXKACHUHU CTAIU. TepMOKMHETUYECKUE THArPaMMBbL
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CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUU

[Inanupyemblie pe3yabTaTbl 00yUeHus

O1ieHOUHBIE CpENICTBA

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

pacmajia nepeoxaxkIeHHOTO ayCTeHHTA.
Bnusiaue  Jermpyromux — 3JIEMEHTOB
MEPEOXIIAKICHHOTO AyCTEHUTA.
[IpeBpaienus npu Harpese (Mpu OTITyCKe) 3aKaJIeHHOMN CTalu.

Knaccudukanus, MapkiupoBKa U MPUMEHEHHUE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTallei
(cTpouTenbHas, MAIIMHOCTPOWTENbHAS [UIS XOJIOMHOW INTAMIIOBKH, YITydlIaeMasi,
PECCOPHO-TIPYKUHHASI, MIAPUKOMOIIIUITHUKOBAs, CcTanu g 3akanku TBY, cramm s
XTO).

OcHOBHbIE TIOHATHUS U KIacCU(PHUKAIUST TEPMUIECKON 00pabOTKH.

OTxur cTany.

3akajnka crajiu.

Otnyck cranu. CrapeHue.

XUMHUKO-TepMHUUecKas 00paboTKa.

Tepmo-mexanndeckasi 00paboTKa CTaju.

CruiaBbl Ha OCHOBE MeH (OpOH3BI, JIATYHH).

CruiaBbl Ha OCHOBE aJIFOMUHUSL.

CrnaBel Ha OCHOBE THTaHa. baOOUTHI.

[TopomkoBbie, KOMIO3HIIMOHHBIE, aMOP(HbBIE MaTEPHAIIBI.

CBoiicTBa ¥ MPUMEHEHHE OCHOBHBIX IPYII HEMETAJUINYECKUX MaTepPHAaIIOB.

Ha YCTOMYMBOCTh M KHHETHKY pacrapa

Ymern

— aHaJU3WPOBaTh JaHHBIE O CTPYKType H
CBOMCTBAaX, TEXHOJOTUYECKUX  IpoIleccax
MPOM3BOJICTBA, OOpPaOOTKM M MOJU(PUKAINH
MaTEpHUAaJIOB M TOKPHITHA MPUMEHUTEIIBHO K
PEIICHHUIO MOCTABJICHHBIX 33]1a4;
— mnpuoOpeTarThb 3HAHUS B
MaTepHUATIOBEICHUS;

— TMPUMEHSTh MaTEPHUAJIOBETUYECKUE 3HAHNUS B
po(heCcCHOHALHOM JIEITENBHOCTH;

oOJactu

IIpumepHbIe MpakTHUYECKHE 3aJaHUd 1J1s 3aueTa (4 cemecTp):

1.

2.

3.

KakoBbl pasMepsl CTPYKTYpHBIX 3JE€MEHTOB, KOTOPHIE MOXXHO YBUIETH (Pa3peuInTh) C
MTOMOIIIBI0 ONTHYECKOTO (CBETOBOT0) MHUKpockomna? Kak BrIOpaTh MOJIE3HOE YBEIMUEHUE
Mukpockorma? KakoBa OCHOBHass OCOOCHHOCTh MPHUTOTOBICHHUS OO0BEKTa  JUIA
MHKPOCKOIMMYECKOTO UCCIIEI0BaHUA?

OOBACHUTH, 3a4eM HEOOXOAMMO HCCIIEIOBATh MAKPOCTPYKTypy? Kakumu MeromaMu 3TO
MOXHO clienaTh? UTo MOXKET CIIY>KUTh 00BEKTOM MaKpoaHam3a?

Kakum MeTOoIOM MOXHO YCTAaHOBUTH THUI KPUCTAJUIMYECKOM pEIIETKH MeTala U €e
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CtpyKTypHBII
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KOMIIETEHIIUU

[Inanupyemblie pe3yabTaTbl 00yUeHus

O1ieHOUHBIE CpENICTBA

UCIIONIb30BAaTh HMX Ha MEKAUCIMIUIMHAPHOM
ypOBHE

~

10.

11.

12.

13.

14.

15.

16.

napameTpsl? Kakue TuIbl pemeTok Berpedarores y Metauios? Ilouemy oHu Ha3bIBaroTCs
IJIOTHOYTAaKOBAHHBIMU?

[IpuBenuTe mpuMep BIUSHUS THUIIA CBSA3U (THUIIA KPUCTANIMYECKOM pEIIeTKH) Ha CBOMCTBA
MaTepuaa.

IloueMy cBOMCTBa KpUCTAJIIMYECKOIO MAaTepHalla, U3MEPEHHBIE B Pa3HBIX HAIIPABIICHUSX,
MOTYT OTJIMYaThCs? B Kakux maTepuanax 3To siBJI€HUE He HaOI0aeTcs U nouyemy?
[Touemy npu Xon0JHOU MIacTU4ECKOi aedopManuu (IITAMIIOBKE MIJIM BBITSKKE) MOTYT
o0Opa3oBaThCsi PECTOHBI 10 KPOMKE (Kparo) uzaenus?

OOBACHUTD, UEM PA3IHUYAOTCS 0-KEJIE30, Y-KEIe30 U O-)Kene30?

[louemy mnpu XOJOAHOM IUTACTHYECKOH JAedopManuy BO3PACTalOT POYHOCTHBIC
xapakrepuctuku? Kak 3TO sBineHue HasbiBaeTcsA? B Kakux cilydasx 3TO SBJICHHE
HE)KEJIATEeNbHO?
Yro 03Ha4yarOT TepMHHBI Ae(OpMAIMIOHHOE YIIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOYHEHUE,
JUCIIEPCUOHHOE YIIPOUYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[Tosichuth rpaduueckn QU3MUECKUI CMBICI TOHATHS «PAaBHOBECHas TeMIlepaTypa
KpHUCTau3auy (rasienus )». Kakoe ycinoBue He00X01MMO BBIITOJIHUTD, YTOOBI HAYAJICS
MPOLIECC KPUCTAIIIU3ALMH?

OOBSACHUTD, B UM OTIMYUE KPHUBBIX OXJIAXKJICHHS KPUCTALIMYECKUX M aMOP(HBIX Ten?
MO’KHO 11 IOTYYUTh aMOPQHBIA MeTaIlT (METaNINYECKOE CTEKII0)?
IloueMy 3epHa 3aKpUCTAJUIM30BABIIETOCS METANIMYECKOrO MaTepuaga HE MMEIOT
reOMEeTPUUYECKU MTPaBIIbHON (POpMBbI?
Kakyto 1enp npecneayroT pHu BBEJCHUU B paciuiaB (KUIKUNA MeTasl) MoaAu(pUKaTopoB?
[IpuBecTu npumepsl 1eUCTBUS MOIU(DUKATOPOB.

OOBsCHUTD, B KaKOH OTJIMBKE 3€pHO 3aKPUCTAJUIM30BABLIETOCS MeTayuia OyJaeT Oojblie:
MIPU pa3IuBKe KHUAKOTO MeTajljla B lecuanyto GopMy WU B METAJUIMYECKYIO?

OOBSACHHUTB, K UeMY MOXKET IIPUBECTH MEPErpeB pacIuliaBa MpeJl pa3iuBKOM ero B (hOpMsI
(m310KHUIIBT)?

OOBsACHUTD, 3a4eM MPOBOJAT ONEPALIMIO MOICTYKUBAHUA MPH MOIy4eHUN 0TIHBOK? Kak
€€ OCYIIECTBUTh
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CtpyKTypHBII
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KOMIIETEHIIUU

[Inanupyemblie pe3yabTaTbl 00yUeHus

O1ieHOUHBIE CpENICTBA

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

OOBACHUTH, NIPU Kakol Aedopmanu MOXKXHO HEOOPATUMO U3MEHUTH (POpMY, pasMepsl U
CBOICTBa MaTepHasa — yIpyroi Win IiacTu4eckoi?

OOBACHUTH TIOHATHE TEOpPETHUYECKas MPOYHOCTh KpHUcTauia. Kak oHa w3MeHsieTCs mpu
W3MEHEHUH TUIOTHOCTHU AUCIOKAIUil?

OOBACHUTH, YTO TPOUCXOAUT MPU (OPMUPOBAHUU TEKCTYpHl B Je(POPMUPOBAHHOM
Matepuaine?

3aueM TpeOyeTcsi BOCCTaHABIMBAThH IJIACTHYHOCTh XOJIOAHOAE(POPMHUPOBAHHOTO JIUCTA
(kamuOpOBaHHOW 3arOTOBKH, BOJIOUYECHOW MpoBosiokH)? Kakoit 0O0pabOTKON 3TO MOXKHO
caeaaTth?

OOBsicCHUTh, KaKo€ CBOWCTBO MaTepHaia XapakTEepU3yeT TBEpAOcTh. Ha uem
OCHOBBIBAIOTCSI METO/bI U3MEPEHMS TBepAocTU? B ueM nx otmuue?

Kak npoBonst ucnsiTanue Ha yaapHyto BsizkocTh? KakoBa ero nensb?

C kako# 1enbo MPOBOJAT YCTANIOCTHBIE UCIIBITAHUS?

Ha npumepe IBYXKOMIIOHEHTHOW CHCTEMBbl IOKa3aTh, KaKyl HH(OPMALHIO MOXXHO
MOJIyYUTh, TIOJIB3YSCh MPABUIIOM pblyara (IIpaBUJIOM OTPE3KOB).

CxemaTHU4HO M300pa3UuTh AUAarpaMMy JBOMHON CHCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH
(c mTONHON pacTBOPUMOCTHIO, C OTPAHMYEHHOW pPACTBOPHUMOCTHIO) KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUH, JaTh XapaKTEPUCTHKY TOYEK, JWHHUN auarpammsbl, (a3 u
0e3BapHaHTHBIX MIPEBPALICHUI CUCTEMBI.

Paccuntarh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBISIOLIMX CIUIaBa IpU
KOMHATHOW TeMIlepaType M CXeMaTHYHO H300pa3uTh CTPYKTypy CIUIaBa JIBOMHOMN
CHUCTEMBI C OTCYTCTBUEM PACTBOPUMOCTHU (C MOJIHOM PacTBOPUMOCTBIO, C OrPAaHUYECHHOMN
PacTBOPUMOCTHI0) KOMITIOHEHTOB B TBEPJIOM COCTOSIHUU.

Omnummre obpazoBanue neaedypura. B kakux crmaBax oH 00pa3yercsi, KaKOBBI YCIIOBHS
ero oOpasoBanus? Kakoit neneOypuT Ha3bpIBalOT mNpeBpameHHbIM?  CxeMaTHIHO
1300pa3uTh CTPYKTYpY JieAeOypHuTa TP KOMHATHOM TeMIIEpaType.

Onumure o6pazoBanue nepauta. Kakossl ycnoBust 00pa3oBaHus M XapaKTEPUCTHKHU ITON
CTPYKTYpbI? CXeMaTUYHO U300pa3uTh CTPYKTYPY MEpIIHTa IPH KOMHATHOM TeMIIepaType.
KakoBbI pa3HOBUIHOCTH 3TOW CTPYKTYpPBI?

W300pa3uth auarpaMMy COCTOSIHHS JKeJIe30 — KapOwuJ jkenesa, ykas3ath (a3bl BO BCEX
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[Inanupyemblie pe3yabTaTbl 00yUeHus

O1ieHOUHBIE CpENICTBA

30.

o0JacTsX auarpaMMbl, pacCMOTPETh IMpeBpalleHus B cruiase, copepkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak takoi cmiaB Ha3piBaeTrcs? Paccunrtarh
OTHOCHUTEJILHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIIOIIMUX B 3TOM CIUIABE U CXEMATHYHO
1300pa3uTh €ro CTPYKTypy NpU KOMHATHOM TeMIiepaType.

OOBsCHUTH, YEM JHarpaMma >Kene30 — rpadur oTiauyaeTcs OT JUarpaMMbl JKele30 —
ueMeHTUT. M300pa3uth CXEMAaTUYHO CTPYKTYpbl CEpPBIX UYTyHOB C  pa3HOH
MeTaJUIMYeCKOH OCHOBOM ((peppuTHOH, (heppUTHO-IIEPIUTHON, NEPIUTHON) U C pa3HON
dbopmoif TpadUTOBBIX BKIIOYCHHUH (IJIACTUHYATOM, IapoBUAHON). OOBACHHUTH, Kak
MIPOUCXOUT Ipolecc rpadpuTH3aluy 1 GOPMUPOBAHUS CTPYKTYPHI B 3THUX CILIABAX.

IIpuMepHbIe NPaKTHYECKHE 3a1aHU AJIs IK3amMeHa (5 cemecTp):

1.

N300pa3uth MOIHYIO IUarpaMMy COCTOSIHHS JKETIe30 — YIIIepoJ, YKa3aTh (a3bl BO BCeX
00J1aCTAX THarpamMMbl, PACCMOTPETH MPEBPAIIEHHUS B CIUIABE CUCTEMBI JKEJIe30 — KapOowua
xkenesa, coxepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruiaB
Ha3bIiBaeTcsi? PaccuuTaTh OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTABIISIOLIUX B
9TOM CIUIaBE U CXEeMAaTUYHO W300pa3uTh €ro CTPYKTYpy MpU KOMHATHON TemrepaType.
N300pa3uTh MOTHYIO JUarpaMMy COCTOSIHHS KeNle30 — YIIepo/a, yKa3ath (a3bl BO BCEX
o0JacTsIX quarpaMMbl, pacCCMOTPETh MPEBPAIICHUS B CIUIaBE CHCTEMBI Kelle30 — rpadur,
cogepxkamiem 2,5 % C, ¢ pa3HOH MeTaJUIMUECKOHM OCHOBOH ((peppUTHOMH,
(heppUTHO-TICPIIUTHON, TEPIUTHONH) W ¢ pa3HOH ¢GopMol TpaUTOBBIX BKIIOUCHUMA
(uractunuaroi, maposuaHoi). Kak takoit criaB HazpiBaeTca? CxeMaTUyHO M300pa3uTh
€ro CTPYKTYpy IpHU KOMHATHOU TEMIIEpaType.

PacumgpoBate Mapku cranu, yka3zaB COJEp)KaHUE YIJIepojaa, BUA U COJEp)KaHUE
JIETUPYIOLIUX 3JIEMEHTOB, KaU€CTBO, HA3HAYEHNE U TPUMEPHBIE CBOMCTBA.
PacmiudpoBats Mapky ceporo (JINTEHHOTO, BEICOKOMPOYHOT0, KOBKOTO) UyTyHA, YKa3aB
€ro CTPYKTYpY M YCIIOBUS MOIyYEHUS

HazoBute kpuTuyeckue TOYKHU CTanu W UX oOo3HaueHue. Kak oHu omnpenenstorcs?
Vka3zate ux nonoxxenue Ha nuarpamme Fe-C.

Kaxoii aycTeHUT ¥ oueMy Ha3bIBaloT epeoxyiakaeHHbIM? Kak onpeeanTs CTeneHb ero
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~

10.

11.
12.

13.
14.

15.

16.

17.

MepeOXIIaxKACHUS?

[Touemy B 3akasieHHOMW CTaJId BCEr/1a MPUCYTCTBYET OCTATOUHBIN ayCTEeHUT?

Kak MOXHO uCHOIB30BaTh Ha NPAKTHUKE HW30TEPMHUYECKUE JUarpaMMmbl pacrnajaa
MEePEOXJIaXKACHHOT0 ayCTeHUTA?

Kax u3meHsaTCcs cBOMCTBA CTAU MPU YBEJIUYEHUH CKOPOCTH OXJIAXKIECHUS B IEPIUTHOM
unteppasie? OObACHUTD, TOYeMy?

BriOpats Hanbosnee TUCIEPCHYIO CTPYKTYPHYIO COCTaBIIAIONLYI0, (POPMHUPYIOLIYIOCS TPU
TG Gy3UMOHHOM pacrajie MepeoxXIaKIeHHOI0 ayCTEHUTA.

UYro o011ero U B 4eM OTJIMYHS B CTPYKTYpax MepIIUT, COPOUT U TPOOCTUT?

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BHICOKYIO TBEPIOCTh. 3a4EM CTaJIb CO CTPYKTYPOM
MapTEHCUTA HaJl0 MOJABEPraTh OTIIYCKY?

OObsICHUTD, B KaKOU cTajIu OyJeT BbIlle TBEPAOCTH IPpH 3aKaiike: B ctanu 45 umu 30XI'C?
OOBscHUTB, Y Kakoil ctanu Oyner Oojibllle MPOKAIMBAEMOCTh — YIJIEPOAUCTON WIIU
JEeTMpPOBaHHOM? 3aueM HE0OX0IMMO 3HATh MPOKAIUBAEMOCTh CTaIN?

Kak BbIOpaTh CKOPOCTH OXJIQXIEHHUS INpPH 3aKajKe I IOIy4YEeHUS MapTEeHCUTHOMN
CTPYKTYPBI 110 BCEMY CEUEHMIO U3AeIus?

JU1s1 Kako# cTajiy — J03BTETOUTHOM MIIM 3a3BTEKTOMTHON — HY>KHO IPUMEHSATh HETIOJIHY 0
3akanky? [losicauts, ucnonesys auarpammy Fe-C.

CpaBHHTE CBONCTBA CTAIM ¢ OCHHUTHOW CTPYKTYpPOH M MapTEHCHUTHOH CTPYKTYpOM, C

OCMHUTHOM U TPOOCTUTHOM CTPYKTYpOoi. OOBACHUTE pa3IudMsl.

18.
19.

20.

21.
22.

[ToueMy mpu oTITyCKe 3aKaJleHHOW CTaJId BEIOUPAIOT pa3inyHble TeMIepaTyphl HarpeBa?
Kakas cranp nocie ymydmeHust OyJeT UMETh 00Jiee BBICOKYIO TBEPAOCTh: CTallb 45 Win
ctanb 30XI'C, ecnu OTIyCK MPOBOAMIIN MPU OJTHOM U TOH ke TeMreparype?

[Touemy pexyimnii HHCTpYMEHT U3 YIVIEPOJAUCTON CTaIM MOJBEPratoT HU3KOMY OTIIyCKA.
Kakas Oyzaer cTpykTypa u CBOMCTBAa TAKOro HHCTpyMeHTa?

B 1yeM ocHOBHasi 0COOEHHOCTD M TIPEUMYIIIECTBA TEPMOMEXAHNUECKOM 00pabOTKH cTann?
C Kako# 1enblo HACKIIAIT NOBEPXHOCTh HU3KOYIJIEPOAUCTON CTAIN YIIEpOAOM?

Bnanets

HpO(I)CCCI/IOHaHBHLIM SI3BIKOM B 00JacTH

I[IpumepHble NpaKkTHYECKHe 3aaHNs JIS 3a4eTa 10 pelleHuIo 3a1a4 U3
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MaTCprUaAJIOBCACHUA

— HNPaKTUYCCKHUMU HAaBbIKAMH UCIIOJIb30BAHUA
OCHOBHBIX METOAOB HMCCJICIOBAaHUS B obnactu
MaTCprUaJIOBCACHUA

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOT'O
MPUMCHCHUA MAaTCPHUATIOBCICHU A,

— HAaBBIKAMHM OLICHKM TEXHOJIOTHYECKUX H
CIIy)KEOHBIX KAauecTB MAaTEpUaloB IyTEM
KOMIUIEKCHOTO aHajlu3a HUX CTPYKTYpbl H
CBOJCTB, a TaKXKe pe3yJibTaToB
(GU3UKO-XMMUYECKHX,  KOPPO3HUOHHBIX U
JIPYTUX UCIIBITAHUN

npodeccuoHaILHOI o0acTu (4 cemecTp)

=

.

~

10.

11.

12.

13.

Kaxk mpoBectn makpoananu3? KakoBsl ero 1einu, METob1?

Kakum MeTonoM MOXKHO HCCIel0BaTh paclpeielieHue cepbl B CIUTKE (OTIMBKE,
3aroToBke)?

Kak npoBecTu riry6okoe TpapiieHue cTaabHOro oopasua. Kakossl ero uemau?

Kakum MeTOmOM  MOKHO  BBISIBUT  TOPbL, TPELIMHBI, PAKOBUHBI, KpPYIHBIE
HEMETAJUTMYECKUE BKIIFOUCHHS B OTIIMBKE (CIIUTKE, OTIMBKE, TIOKOBKE, IpOKate)?

[Ipu MakpoaHanu3e CIUTKA BISIBJICH JIMKBALIMOHHBIN KBaApaT (IIOAYCa04HAs JIMKBALIMS,
0CeBasi MOPUCTOCTh, CKBOPEYHUK, KAMHEBUAHBIN U3JI0M, (DJIOKEHBI, IU(PEPHBIA HU3II0M,
paccioenue). OOBACHUTD MPUUYUHBI MOABICHHUS 3TOro JeeKTa U BO3MOXKHBIE CITOCOObI
€ro UcrpaBeHUs (IPeTOTBPALLEHUS).

Kak oTinuuTh yCTalOCTHBIM H3JI0M OT MPOYMX BHUJIOB u3oma? KakoBbl MPUYUHBI
MIPOSIBJIEHUS TAKOTO U3JIoMa?

Kak omimnuunTh Bsi3KO€ pa3zpylLIeHHe OT XPYIKOro?

Kak mpoBecTH MHKPOCKONIMYECKOE HCCIEIOBAHME MeETauIMueckoro marepuana? UYro
MO>KHO BBISIBUTH C TOMOIIIBIO TAKOTO UCCIIET0BAHUS?

Kak MOHO MOBIUATH HAa BEJIMUMHY 3€pHA NPHU KpucTam3aunu metauia? Kakue mMepsl
MOXKHO TMPENJIOXKUTh JUIS TOTO, YTOOBI OOECHEeUUTh IMOJYYEHHE MENKOrO 3€pHa IpHU
KpUCTaJIIN3aluu?

OOBSCHUTH, B YEM pa3IMUUE MEXIYy XOJOJAHOW H TOpSYEeH IUIACTHYECKOU
nepopmarusimu? [lodemy Tpu XOJNOAHOW TUTACTHYECKOW jaedopMariuy HaOJr01aeTcs
YOPOYHEHHE METaIlfa, a TP ropsveil 3Toro He MPOUCXOTUT?

Kak BOCCTaHOBUTH IUIACTHYHOCTH XOJOAHOAE(HOPMUPOBAHHOTO JHCTa (KaTHOpPOBAaHHOM
3aroTOBKH, BOJIOUEHOI MIPOBOJIOKH)? Kak OCYIIECTBUTD oTiepaIuio
PEKPUCTAIUIM3AL[MIOHHOTO OTXKUra?

Kak ompenenuts mpenen ympyroctd (mpeaen TEKy4decTH, TMpelned MPOYHOCTH,
OTHOCHUTEJIbHOE YAJIMHEHHE, OTHOCUTEIIBHOE CYKEHHE, TBEPIOCTb, YAAPHYIO BSI3KOCTh)
Marepuana?

Kak omnpenenuts OTHOCHUTEIbHOE KOIMYECTBO (ha3 (CTPYKTYPHBIX COCTABJISIFOIINX) NPH
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3aJJaHHOH TemnepaType B ABOMHBIX crutaBax? [losicHUTh rpaduyecku.

[Ipn Kakux yclIOBUSIX B METANIMYECKUX CILJIaBaX MOXET 00pa3oBaTh TBEPJbId pacTBOp
3aMelleHusl (TBEpAbI pacTBOp BHEAPEHUS, XUMHUECKOE COCIUHEHHE, MeXaHH4YecKas
cmech KoMnoHeHToB)? Kak BbIMIAAAT 00nacTu 3TUX (a3 Ha AMarpaMMax COCTOSIHUS?
CxeMaTH4HO H300pa3uTh KPUBYIO OXJAXACHUS M CTPYKTypy JH0OOro cijasa
JIBYXKOMIIOHEHTHOI ~ cuCTeMbl (C  OTCYTCTBUEM  pacTBOPUMOCTH, C  IIOJTHOM
pacTBOPUMOCTBIO, C OIPaHMYEHHOW pPAacCTBOPUMOCTBIO KOMIIOHEHTOB B TBEpPAOM
COCTOSTHMM) ITPY KOMHATHOM TeMIieparype.

CxeMaTH4HO M300pa3uTh CTPYKTYPY JII0OOOr0 CIUIaBa JIBYXKOMIIOHEHTHOH CHUCTEMBI IpH
KOMHATHOW TeMIIepaType, paccyuTaB OTHOCHUTEIBHOE KOJUYECTBO CTPYKTYPHBIX
COCTaBJIAIOLIUX.

[Ipy MUKpPOCKONMYECKOM HCCIIEIOBaHUM B CIUIaBe HaOIIOJaroTCs 3epHa Qeppura U
HeOouIbII0e KoIndecTBO lieMeHTuTa. Kak Ha3biBaeTcs Takoi crutaB? KakoBbl ero cBOiCTBa
1 o01acTu MpUMEHEHUS?

[Ipy MUKpPOCKOIIMYECKOM HCCIIEIOBAaHUM B CIUIaBe HaOIIOJaroTCs 3epHa (eppura u
nepaut. Kak HazbpiBaeTcst Takoil cruiaB? KakoBbl €ro CBOWCTBAa M KaK OHM 3aBUCST OT
KoiuuecTBa nepauta? KakoBsl 0071acTi IPUMEHEHHS STUX I11aBOB?

[Ipy MMKpPOCKONMYECKOM HCCIEOBaHMM B cIjlaBe HaOmogatorcs nepiaut. Kax
Ha3bIBaeTcsl TakoM criaB? KakoBbl pa3HOBUIHOCTH TAKOM CTPYKTYPBI M pa3inyus B UX
cBoiicTBax?

[Ipy MUKPOCKONIMYECKOM UCCIIEJOBAHUM B CIUIaBE HAONIONAIOTCSA TMEPIUT M CeTKa
LIEMEHTHUTA TI0 TpaHuiiaM 3epeH. Kak Ha3piBaeTcst Takoi criaB? KakoBbl €ro CBOMCTBA U
o0nacTu mpuMeHeHus?

[Ipy MHKpPOCKONIMYECKOM HCCIEAOBaHUM B cIIaBe HaOmojgaercs senedypur. Kax
HazbIBaeTCs Takoi cruiaB? KakoBel ero cBoiicTBa 1 006JaCTH IPUMEHEHHUS?

[Ipy MHMKpPOCKOITMYECKOM HCCIEJIOBAaHMM B CIUIaBE HAOMIOAAlOTCsA 3epHa (epputa H
BKIIOUeHus rpaduta. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUIHOCTH CIIJIABOB C
TaKMMH CTPYKTYPHBIMHU COCTABJISIFOIIMMHU, KAKOBBI Pa3JInYMs B UX CBOMCTBAX?

[Tpu MUKpPOCKOITMUECKOM HCCIIEIOBAHUU B CIUIaBe HAOMI0Aal0TCs 3epHa GeppuTa, NepauT
u BKIItoueHus rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbI pa3HOBHIHOCTH CIUIABOB
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C TaKUMHU CTPYKTYPHBIMU COCTABJIAIOIIUMHA, KAKOBBI pa3JINYUA B UX cBoiicTBax?

24. Tlpy MUKPOCKOTIMYECKOM HCCIICIOBAHUH B CIUIaBE HAOIIOMAIOTCS MEPIUT U BKIFOUCHUS

rpaduta. Kak HaspiBaercsi Takue crutaBbl? KakoBbl pa3HOBHJIHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTABJISIIOIIMMH, KAKOBbI pa3JIM4Us B UX CBOWCTBaX?

25. Kak naeHTuuuupoBats B CTaIM BUAMAHIITETTOBYIO CTpYKTYpy? Ilpu Kakux ycioBusx

OHa MOKET 00pa30BaThCs U KaK 3TO MOBIUSET Ha CBOMCTBA CTAIM?

26. [Ipu xakux yCJIOBHSX B CTalIM MOXET 0Opa3oBaTbecsi nepechliiieHHbIN (epput? Kak oH

MOBJIUSIET Ha CBOMCTBA cTanu. Kak nmpenorBparuth ero oopazoBanue?

IIpuMepHbIe NpPaKTHYECKHE 32JaHNUS /ISl IK3aAMEHA 10 PeleHuI0 32/1a4 U3
npodeccuoHaILHOI o01acTu (5 cemecTp)

1.

2.

OOBsACHUTDH, KaK BBIOpaTh COAEP)KAaHUE YIJIEpoJa B CTAJIW JJIi M3TOTOBICHHS JIE€TalU
MalIlH, KOHCTPYKIUU WIH COOPYKEHUS.

OOBsACHUTB, KaK BBIOpaTh COAEpIKAaHUE yIiiepoJa B CTalU JUIs U3rOTOBICHHS PEKYIIETO
(ITaMIOBOr0) MHCTPYMEHTA.

. Kak o cTpykTypHOMY MpU3HAKY MOXHO ONPEAETUTh CTajb (OeNbIil UyTryH, CephIi UyTyH,

MIOJIOBUHYATHIM YYTYH, KeJIe30 TEXHUYECKON YUCTOTHI)?

OOBACHUTH, MOXKHO JIM HCHOJB30BaTh O€NbIi YyryH B KayecTBE KOHCTPYKIIMOHHOTO
MaTepuaia.

OOBACHUTH TPEUMYIIIECTBA CEPOTO UYT'YHA IO CPABHEHHIO CO CTAJIBIO.

. OG'I)SICHI/ITB, MOKHO JM HMCHOJB30BaTh O€NbIi YyTryYH B KauC€CTBC KOHCTPYKIMOHHOIO

Marepuana?

. OObsicHUTh, Kakasg (opma rpaduTa B MEHBIIEH CTENEHU OCIAOISET METAJUIMYECKYIO

ocHoBy uyryHa? Kak nmomyuuts Takyo Gopmy rpadura B oTIUBKE?
Kak mnoiayuuTh OTIMBKY €O CTPYKTypoH KOBKOro uyryHa? KakoBbl pa3HOBHUIHOCTH
CTPYKTYPBbI TaKOI'O 4YyI'yHa U €r0 CBOMCTBA?

. TloueMy He TPOMCXOIUT YNPOYHEHHUS CTANIM MPH TOpAYEH TUIACTHYECKOW nedopMaruu

npu 1050 °C?
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10.

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

[Touemy nedopmarus cBunna (Tt = 327 °C) npu KOMHATHOW TeMIIepaType SBISCTCS
ropsiaei nedopmarueii?

[Ipn pexpucCTaIUIM3aIMOHHOM OTKHMI€ XOJIOAHOKAaTaHOW JeHThl u3 cranu  O8km
oxyaxienue B uHtepsaiie remnepatyp 680 — 370 °C BenyT ¢ Manoii ckopoctbio. [louemy
3TO HE00X0aUMO?

Ha3nauute pexuM PpEeKpUCTAIUIM3aLMOHHOIO OTXKUIra JUIl  HHUKOYIJIEPOJUCTOMN
XOJIOAHOKATaHOM JINCTOBOM CTAJIH.

Kak ornpenensor CKJIOHHOCTb CTaIM K pOCTY 3€pHa IIpU Harpese?

Ha3nauuTh pexum MoiaHOoro oTXKura Juist CTaiu Mapku 45.

Ha3nauuTh pexum HOpMaIU3aluy )i CTaJIA Mapku 45.

Bri6path TepMuyeckyro 00pabOTKy JUisl UCIIPaBICHUS BUIMAHIITETTOBONW CTPYKTYphI B
CTaJIbHOM OTJIMBKE.

BriOpaTte TepMuueckyro 00pabOTKYy HJisi HMCIpPaBIEHUS KPYIHO3EPHUCTON CTPYKTYPBI
ropsiueKaTaHol CTaJIu.

BoiOpate 3akanouHyio cpeay, OO€CEeYMBAIOUIYI0 HauOOJbIIYI0 MPOKAIHMBAEMOCTh
YTIEPOAUCTOM CTaJH.

Br16path 3akanounyto cpery JUisl 3aKalKH JIETUPOBAaHHOW yTIepOAUCTON CTaH.
BriOpath pexum OTIyCKa 3aKaJeHHOM cTayii, 00ecreYnBaOINi COXpaHEHHE BBICOKOM
TBEP/IOCTH.

BoiOpate pexuM OTIycKa 3aKajleHHON CTaliu, O0ECHeurBAIONIMN BBICOKHE YMpyTHE
CBOMCTBA

BriOpath pexuM OTIycKa 3aKalleHHOW cTaiu, 00ecreYrBaIoNIfii coueTaHne BBICOKOM
IPOYHOCTH, TBEPAOCTH, MJIACTUYHOCTH U yJIAPHOM BA3KOCTH.

Cranp 45 Obuta moJBEprHyTa HarpeBy Mo 3akaiky Ao Temneparypbl 740 u 840 °C.
Kakoit pexxuM HarpeBa BbIOpaH MPaBUIbHO U ToYeMy?

Cranp Y10 Obuta moaBepruyTa HarpeBy moj 3akaiky ao temmeparypsl 740 u 900 °C.
Kaxkoit pexxum HarpeBa BEIOpaH NMPaBUIBLHO M IIOYEMY?
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0) Ilopsinoxk mpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPUTEPHH
OLICHUBAHMS:

IIpomeskyTOoUHas aTTecTallMA MO AUCHUILINHE «MaTepuajioBeneHue» B 4-0M cemecTpe
BKJIIOYAET TEOPETUYECKUE BOIPOCHI, MTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS 00y4aIOIIUMUCS
3HaHUHM, W TPAKTHYECKHE 3a/aHusl, BBIBISIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHUH H
BJIQJICHUH, ¥ IPOBOJUTCS B BUJIE 3a4eTa.

3aueT MPOCTaBISIETCS TOCJIE OLEHKH 3HAHWK OOYy4YarolmuXcs MO pe3ylibTaTaM 3alluThl
BBIMIOJTHEHHBIX JIA0OPATOPHBIX PabOT M KOHTPOJBHBIX PabOT, BKIIIOYAIOLIUX TEOPETHUUYECKUE
BOIIPOCHI U IPAKTUYECKUE 3a/IaHHUSL.

IMoka3zaTesu u KpUTEpUN oLleHUBaHus 3a4eTa (4 cemecTp):

J1s mosty4eHus OlleHKU

— «3a4TeH0» — OOydYaloluiics JOJKEH IOKa3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIPOM3BEJICHUS U OOBSICHEHHs] MHPOpPMAIMH, HO U HUHTEIUIEKTyaJbHble HABBIKU pPEICHUs
HpO6JI€M M 3a4a4, HaXO0XJICHUA YHHUKAJIbHBIX OTBCTOB K HpOGJIeMaM, OLOCHKU U BBIHCCCHUS
KPUTHUECKUX CYXKICHHUIA;

— «He 3a4TeH0» — 00YUaIONINIiCSI He MOKET MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS
U 00bsICHeHHSI HH(OPMALIUY, HE MOXKET MOKa3aTh UHTEIJIEKTYalbHbIe HABBIKU PEIICHUSI TPOCTHIX
3azad.

IIpomeskyTOUHAs aTTecTAllMA MO AUCHUILINHEe «MaTepuajioBeeHue» B 5-0M cemecTpe
BKJIIOYAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISIOUINE OLEHUTH YPOBEHb YCBOCHUS 00yYarOIIUMUCS
3HaHUHM, W TPAKTHYECKHE 3a/JaHusl, BBIIBISIONIME CTENEHb CPOPMHPOBAHHOCTH YMEHUH H
BJIQJICHUH, ¥ IPOBOJIUTCS B JOpME IK3aMeHa

DK3aMeH N0 JaHHOW TUCIUIUIMHE TMPOBOAMUTCSA B YCTHOW (hopMe IO dK3aMEHAIMOHHBIM
Oouseram, KaXIbl M3 KOTOPBIX BKJIOYAET 2 TEOPETHYECKHX BOIPOCAa M OJHO IMPaKTUYECKOE
3a/1aHue.

IToka3aTesn U KpUTEPUH OLICHUBAHUA IK3aMeHa (5 cemecTp):

— Ha OLEHKY «OTJIHYHO» — OOydYarouuiics JEeMOHCTPUPYET BBICOKUH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4Yeckoe U TIIyOOKOe 3HaHHe
y4eOHOro Marepuaja, CBOOOJHO BBIMOJHSET IMPaKTUYECKHE 3a/laHus, CBOOOJHO ONEpUPYET
3HAHUSAMM, YMEHUSIMH, IPUMEHSET UX B CUTyalUsIX IOBBILIEHHOMN CII0)KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydJalomuics JIeMOHCTPUPYET CpEAHUN YpPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHsS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTCIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTPYAHCHHA IIPHU aHAIUTHUYCCKUX OIICpaluiax, I€peHoce
3HAHUW U YMEHUI Ha HOBbIE, HECTaH/IAPTHBIE CUTYaLUH.

— Ha OIEHKY «YyAOBJIETBOPUTEIbHO» — OOydYaromuiics IEMOHCTPUPYET MOPOTOBBIH
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJIbHBIX MEPOIPUATHI JOITyCKAIOTCS
OIIMOKHU, TPOSBISAETCS OTCYTCTBUE OTIEIbHBIX 3HAHUM, YMEHMH, HABBIKOB, OOydaromuics
UCIIBITHIBAET 3HAUYUTENbHBIE 3aTPYJHEHUSI IIPU ONEPUPOBAHUM 3HAHUSIMU M YMEHHUAMH IMPU HUX
MEPEHOCE HAa HOBBIC CUTYAlIUH.

— Ha OLICHKY «HeY/JA0BJIeTBOPUTEIbHO0» — 00yUaIOMIUNCS IEMOHCTPUPYET 3HaHUS HE Ooiee
20% TeopeTHYECKOro MaTepuaia, JOMYCKaeT CYIIECTBEHHbIE OIIMOKHM, HE MOXET IO0Ka3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA MPOCTHIX 3a/1a4.
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