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1 Ilesin ocBOCHMSA AMCHMILINHBI (MOIYJISA)

Henssmu ocBoenust nuctuiuinabl KMATEPUMAJIOBEJIEHUEY sBrisiroTcst: mpruoOpeTeHne
CTYy/ICHTAaMH TEOPETUYECKUX 3HAHUU O 3aKOHOMEPHOCTSX, OIPEICNSIIONUX CBONCTBA
MaTepuajoB, MPAKTUUYECKUX HABBIKOB KOHTPOJS M TMPOTHO3UPOBAHUS CBOMCTB U MOBEACHUA
MaTepHalioB B Pa3IMYHBIX YCIOBUSIX X 00paOOTKH M HKCIUTyaTalliy, HEOOXOMMbIX OakantaBpy
o npoduino «OOpaboTka METAIJIOB U CIUIABOB JIaBJICHHEM (ITPOKATHOE MPOM3BOICTBO)» IS
IJI0A0TBOPHOM Hay4YHO-UCCIIEA0BATEIbCKON u MPOU3BOACTBEHHO-TEXHOJIOTMYECKOM
JESTEIIbHOCTH.

2 MecTo IMCHUILTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucuunnuHa MarepuanoBeieHHEe BXOJUT B 00s3aTeNbyl0 4YacTh y4eOHOro IUIaHa
00pa3oBaTeNIbHON MPOrPaMMBI.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMBI  3HaHMsI  (YMEHHs,  BIAJEHUs),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLUIUINH/ IPAKTUK:

dusnueckas XMMuUs

OCHOBBI METAJITypru4ecKoro Npou3BOACTBA

BBenenue B HanpaBieHue

OO1w1ast 1 HeOpraHuyecKas XMMHUs

3HaHus (YMEHUS, BIAJ€HUs), MOIYYEHHbIE IPU U3YUYEHUH JaHHOM JUCLUUIUIMHBI OyIyT
HEOOXOIUMBI [Tl U3YyUCHUS TUCIUITIINH/TIPAKTHK:

Mertoabl uccie10BaHKsI MaTEPHUAJIOB U MPOLIECCOB

TexHosornu Npou3BoACTBa COPTOBOI'O MPOKaTa

Tepmudeckast 06paboTka B 00pabOTKe METaIOB JaBICHUEM

TexHos0orny Npou3BOACTBA JINCTOBOIO IPOKaTa

IIpon3BoacTBEHHAs - TEXHOJIOTMYECKasl (IPOEKTHO-TEXHOIOTMUECKast ) IPaKTUKa

TexHonorus HaHECeHUsT aHTMKOPPO3UMHBIX MOKPBHITUH B LeXax 0O0pabOTKHM METauIOB
JTaBJICHUEM

[ToaroroBka K npoueaype 3alluThl ¥ 3alUTa BbIITYCKHON KBAIU(DPUKAIIMOHHON paboThI

HoBble TexHOJIOrHUECKUE peLIeHns B Ipolieccax 00pabOTKH METAIIIOB JJaBICHUEM

3 Komnerenunu o0y4arouierocsi, popMupyemMbie B pe3yibTaTe 0CBOCHUS!

AUCHMILINHBI (MO1YJIf1) U IVIAHUPYeEMbIe pe3yJabTaThl 00yYeHus1

B pesynbraTe ocBoeHMs AMCHUILIUMHBI (MOIyisl) «MaTepuanoBeneHre» 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMU KOMIETCHIUSMU:

KOII HHIUKaATOpa I/IH,Z[I/IKaTOp JOCTHOKCHUA KOMIICTCHIIN

OIIK-1 Crnocoben pemarb 3amadu MPOPECCHOHAIBHONW MESITEIIBHOCTH, MPUMEHSSI METOIbI
MOACIINPOBAHUA, MATEMATUYCCKOI'O aHaJIn3a, CCTCCTBCHHOHAYYHBIC 1 OGH.[CI/IH)KGHepHLIC 3HAaHUA

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAYYHbIE 3aKOHbI W IPUHIMIBI MPU pPELICHUU
MPAKTHYCCKUX 3a]1a4

OIIK-1.2 Pemaer cranmapTHele npodecCHOHaNIbHBIE 3aJaud C MPUMEHEHUEM
00IIENHKEHEPHBIX 3HAHUI

OIIK-1.3 [IpumensieT METOabl MOJEIUPOBAHUS M MATEMATHYECKOrO aHAIM3a IS
peleHus 3a1a49 TSOPETHIECKOr0 M MPUKIIAJHOTO XapakTepa




4. CtpykTypa, 00bEM H coaep/KaHue IUCHHUIIIMHBI (MOLYJIs1)
OO0mas TpyI0EMKOCTh JUCITUIUIMHBI COCTABISIET 9 3a4eTHBIX eauHUIl 324 akaja. 4acoB, B TOM

YUCJIIC:

— KOHTaKTHas padoTa — 132 akaj. 4acosB:
—ayauTopHas — 126 akaj. 4acos;

— BHEAyIUTOpHas — 6 akaJl. 4acos;

— caMocTosiTenbHast pabora — 156,3 akaj. 4acos;

— B (hopme nmpakTHIecKoi moaAroToBKy — ) akaj. Jac;

— [IOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

d)opMa aTTCCTalMU - 3a4€T, OK3aMCH

AynutopHas g s
e KOHTaKTHas paboTta 5 = dopma Tekyero
=
Paszen/ Tema 5 (B axaj. yacax) E > Bun 5 KOHTPOIIS Kon
g & © | camocrosiTenbHOl | ycreBaeMOCTH U
JTUCITUTUTAHBI P £ © . | koMneTeHIMK
3 o B pabotbl MIPOMEKYTOYHOH
n1a6. |mpaxr. | € &
Tlex. Z'Q aTTeCTalluu
3aH. 3aH. | U &
1. Beenenne
1.1 Poap wmatepuana B
SKCIUTyaTallil  H3JCNUH. N
[IpopaboTka Texymumii
OcHOBHBIE MOHATHSL. eo P efnquKoro KOHTyH;HB. OIIK-1.1,
HUcropus pasBuTHsA 2 5,2 p POJIE: OIIK-1.2,
(JIEKITMOHHOTO) Yerabii
MaTepHUaIoBEICHUS Kak OIIK-1.3
MaTepuaia AKCHPECC-0MPOC
Hayku.Knaccugpukanus
MaTepHaJIOB.
[IpopaboTka
1.2 Knaccugukanus JICKITUOHHOT'O Texymmii
MaTepHasoB. OcHoBHbIE| 3 MaTepuana; KOHTPOJIb:
CBOIICTBa MaTepHaJIoB. MOATOTOBKA K 3amura OIlIK-1.1,
CBsI3b MEXJly CTPYKTYpOH 2 1 6 nabopaTOpHBIM 11abopaToOpHBIX OIIK-1.2,
W CBOMCTBAaMHU MaTEPUANIOB. 3aHATHIM; pabor. OIIK-1.3
Mertonbt HCCIeI0OBaHU TIOATOTOBKA K KonTponbuas
CTPYKTYPBL. KOHTPOJIBHOM pabora
pabote
1.3 TpeGoBanus K [TpopaboTka N
P pop Bbecena. Ycrupii
KOHCTPYKLIHOHHBIM 2 2,9 JIEKLITOHHOTO OIDOC
MaTepuaiam MaTepuaia P
Uroro no pazmeny 6 1 14,1
2. ATOMHO-KpUCTAJUIMYECKOE
CTPOCHHUE MaTEPHAIIOB
[TpopaboTka
2.1 Bugsl KpuUCTaUIOB. JIGKIIMOHHOTO Texymmii OIK-1.1
Kpucranmmaeckas Marepuana, KOHTPOJIb )
2 6 OIIK-1.2,
pewerka. Ilonumopdusm. MOJTrOTOBKA K Konrtponbhas OIK-13
AHm30TpOnHSL. KOHTPOJIBHON pabora ’
3 pabote
ITpopaboTka
2.2 Jedextot JIEKIIMOHHOI'O Texymmii OIK-1.1
KPUCTAJUINYECKOr0 MaTepuaa; KOHTpPOJIb .
P 2 3 6 phana; P OIK-1.2,
CTPOCHHUSI. MexaHH3MBI MOJITOTOBKA K KonrponbHas OIK-13
T dy3uu KOHTPOJIBHOM pabora ’
pabote
Wroro no pazneny 4 3 12

3. Kpucramnmu3zamus paciiaBoB




ITpopaboTka

JICKIIUOHHOTO Texyumii
3.1 TepmoauHamuyeckue H yi
Marepuana; KOHTPOJIb
YCIIOBUSL KPUCTAJLTH3ALHH.
MexaHusm TIOATOTOBKA K KonTponbnas OIIK-1.1,
2/21 8 1a60paTOPHBIM pabota OIIK-1.2,
KPHUCTaJUTU3aLUH.
3aHSITHSIM; 3amura OIIK-1.3
ITapameTpst
IIOJIrOTOBKA K 11a00paToOpHBIX
KPHUCTaJUTU3aLUH. .
KOHTPOJIbHOU pabor
pabote
ITpopaboTka
3.2 Camompou3BOJbHAS M JIEKIIMOHHOTO Texymmii
HECaMOIIPOU3BOJIbHAS MaTepuana, KOHTPOJIb
KpUCTAJTH3AIIHSL. TIOATOTOBKA K KonTponbuas OIIK-1.1,
MopuduuupopaHue. 2/21 8 1a60paTOPHBIM pabora OIIK-1.2,
HennpurHas 3aHITHSAM; 3amura OIIK-1.3
KpUCTaJTU3AIHA. IIOJIrOTOBKA K 11a00paToOpHBIX
CrpoeHue ciuTKa KOHTPOJIBHOU pabor
pabote
HWroro no pazgery 4/41 16
4. [ebopmammss W Harpes
JehopMHUPOBaHHBIX MaTepHAIOB
ITpopaboTka
4.1 VYupyras u JIEKIIHOHHOTO Texymmii
IUIaCTHYECKas Marepuana; KOHTPOJIb
nepopmanust.  MexaHU3M TOATOTOBKA K KonTponpnas OIIK-1.1,
nedopmaruu. M3meHeHue 4/21 8 1a00paTOPHBIM pabora OIIK-1.2,
CTPYKTYpPBl W  CBOMCTB 3aHATHAM; 3amuTa OIIK-1.3
HOJNUKPUCTAIIIHIECKOTO MIOJTOTOBKA K 71a00PaTOPHBIX
MeTaJuia npu edopManuy. KOHTPOJIBHOM pabort
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuana; KOHTPOJIb
4.2 VI3MeHeHue CTPYKTyphl i
W CBONCTE 1P p}}llar y;e IIOJITOTOBKA K Konrponbhas OIIK-1.1,
ehopmu OBaHIl)-I oro p 4/21 8 1a60paTOPHBIM pabora OIIK-1.2,
ACGOPMHP 3aHATHIM; Samura OIIK-1.3
MeTaa.
MIOJTOTOBKA K 71a00PaTOPHBIX
KOHTPOJIBHOM pabor
pabote
Hroro no pasgeny 8/41 16
5. MexaHudeckue CBOMCTBa
MaTepHaIoB
ITpopaboTka
JIEKIIMOHHOTO Texymuii
! yim OIK-1.1,
5.1 OcHOBHBIE MOHATUS U 6 MaTepuana; KOHTPOJIb OITK-1.2
OTIpeIeJICHHS. IIOJITOTOBKA K Konrponbhas OIK 1' 3’
KOHTPOJIbHOH pabora ’
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuana; KOHTPOJIb
5.2 Buugel, MeTOObl U P ’ B
oBopy 1oBaHue s TIOATOTOBKA K 3ammura OIIK-1.1,
2 6 1a60paTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
UCTIBITAHUS MEXaHHYECKHX
N 3aHATHIM; pabor OIIK-1.3
CBOJCTB.
MIOJTOTOBKA K KonTpomnbHas
KOHTPOJIBHOM pabora
pabote
Wroro no pazneny 2 12

6. ®a30oBble U CTPYKTYpHBIE

MIPEBpALICHUS
JIBYXKOMITOHEHTHBIX
METAJUIMYECKUX CUCTEMax

B




[IpopaboTtka

il o JIEKIIMOHHOTO Texymmii OIK-1.1
. CHOBHBIE  TIOHATHS MaTepuana, KOHTPOJIb ’
TEOPHUH CILIABOB. 2 Y11 8 MOJrOTOBKA K KonrponbsHas %ll__I[II((_-IIZS’
KOHTPOJIbHOM pabora ’
pabote
[Ipopabotka
JIEKIIMOHHOTO Texymmii
. MaTepuana, KOHTPOJIb
S;iTﬁﬁprigzghégﬁgggiz MOJTOTOBKA K KonTponbhas OIIK-1.1,
CTpYKTYpbI BOHHBIX 4 4/11 8 mabopaToOpHEIM pabora OIIK-1.2,
3aHATHUAM; 3amura OIIK-1.3
CILIaBOB.
IIOJITOTOBKA K 71ab0paTOPHBIX
KOHTPOJIBHOH pabor
pabore
Hroro no pazmeny 6 821 16
7. Kenesoyrnepoaucroie
CIIABEI
[IpopaboTtka
7.1 XapakTepucTuka JIEKIIUOHHOTO Texymmii OIK-1.1
JMarpaMmbl (azoBoro ) 41 10 MaTepuana, KOHTPOJIb OIK-1 ’ 2’
COCTOSIHUS MOATOTOBKA K KonTponbhas ()[H(—fS’
JKeIe30-yTIIepos KOHTPOJIbHOM pabora ’
pabote
[Ipopabotka
JIEKIIMOHHOTO Texymmii
MaTepuana, KOHTPOJIb
Z.Ti)yKTypH QOEr;i;BaHHZ MOJTOTOBKA K KonTponbhas OIIK-1.1,
4YIYHOB B paBHOBECHOM 4 6/2,41 10 mabopaToOpHEIM pabora OIIK-1.2,
3aHSITHSIM; 3amura OIIK-1.3
COCTOSIHUH.
IIOJIrOTOBKA K 11a00paToOpHBIX
KOHTPOJIBHOM pabor
pabote
HWroro no pazneny 6 |10/4,4U 20
8. 3auer
ITpopaboTka IIpomesxyTouHBII
JIEKIIMOHHOTO KOHTpPOJIb (3a4er)
8.1 Koucynmprammmm 1o »ﬁ:ep:aﬂ:. Czﬁe?‘z{%};am;ecla OIIK-1.1,
BOIpOCaM TOATOTOBKH K aononégiéﬁlHoro y TH&iLToﬁhl OIlK-1.2,
3a4eTy OIIK-1.3
MaTepHaa. pe3yIbTaToB
ITonroroBka k KOHTPOJIBHBIX
3a4eTy MEPOIIPHUITHIA
Wroro no pazneny
HWroro 3a cemectp 36 [36/14,41 106,1 3au€r
9. Knaccugukanpus,
MapKHpOBKa ¥  IPUMEHEHHE
JKEJIE30YTIIEPOUCTHIX CIIJIaBOB
ITpopaboTka
9.1 Cssi3p MEXIy JIEKIIHOHHOTO Texymmii
CTPYKTYpO# U CBOWCTBaMu MaTepuana, KOHTPOJIb
CephIX YyTyHOB. TIOATOTOBKA K KonTponbuas OIIK-1.1,
Knaccudukanus, 2 6 1a60paTOPHBIM pabota OIIK-1.2,
MapKUpPOBKa u 3aHITHSAM; 3amura OIIK-1.3
NIpUMEHEeHNE CephIX IIOJITOTOBKA K 11a00paToOpHBIX
YYT'YHOB. KOHTPOJIbHOM pabor

pabote




ITpopaboTka

9.2 BnusHue yrinepoga u HeKHHOHHor_O Texymuit
npuMece Ha  CBOMCTBa MaTepuaia, KOHTPOIH
craneii.  Knaccuduxaums, TIOATOTOBKA K KonTponbnas OIIK-1.1,
MAPKHPOBKA " 4 6,2 | maGopaTopHBIM pabota OIIK-1.2,
3aHSITHSIM; 3amura OIIK-1.3
MIPUMEHEHUE
yIICPOHCTEIX CTAlICH. TOAIrOTOBKA K 11a00paToOpHBIX
KOHTPOJIbHOU pabor
pabote
HWroro no pazgery 4 12,2
10. dopmupoBaHue
HEPAaBHOBECHBIX CTPYKTYP
IMpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuania; KOHTPOJIb
10.1 ®dazoBbie TIOATOTOBKA K KonTponpras OIIK-1.1,
[IPEBpAILEHUs] B CTAJIU IPU 2 1a60paTOPHBIM pabora OIIK-1.2,
Harpese. 3aHATUSAM; 3amura OIIK-1.3
MIOJTOTOBKA K 71a00PaTOPHBIX
KOHTPOJIBHOM pabort
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuana; KOHTPOJIb
10.2 ®dazoBbie TOATOTOBKA K KonTponpnas OIIK-1.1,
[IPEBpAILEHUs] B CTAJIU IpU 2/11 4 1a00paTOPHBIM pabora OIIK-1.2,
OXJIAXKJICHUM. 3aHATHIM; Samura OIIK-1.3
MIOJTOTOBKA K 71a00PaTOPHBIX
KOHTPOJIBHOM pabort
pabote
Hroro no pasgeny 2/11 6
11.  OcHOBBI  TEpPMHYECKOM
00paboTKH
ITpopaboTka
11.1 TTousiTus 0 JIEKIIMOHHOI'O Texymmii OIK-1.1
TepMudeckoil  oOpaboTke. Marepuania; KOHTPOJIb "
2 OIIK-1.2,
Knaccudukanms BHUJIOB MIOJTOTOBKA K KoHnTpoibHas OIK-13
TEepMUYIECKONH 00pabOTKH. KOHTPOJIbHOH pabora ’
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuana; KOHTPOJIb
TOATOTOBKA K KonTponbras OIIK-1.1,
il lﬁiﬁgggffeﬂgiiii;FeHB 4 nabopaTopHBIM pabora OIIK-1.2,
3aHSATHSIM; 3amuTa OIIK-1.3
MIOJTOTOBKA K 71a00PaTOPHBIX
KOHTPOJIbHOM pabor
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymuii
Marepuana; KOHTPOJIb
11.3 3axanka cram. Brus TIOATOTOBKA K KonTponpras OIIK-1.1,
U 2/21 2 1a60paTOPHBIM pabota OIIK-1.2,
3aHSATUSIM; 3amnuTa OIIK-1.3
MIOJTOTOBKA K 71a00PaTOPHBIX
KOHTPOJIBHOM pabor

pabote




ITpopaboTka

JICKIIUOHHOTO Texyumii
11.4 TlpeBpawmenus mpu H yi
. MaTepuana, KOHTPOJIb
Harpese 3aKaJeHHON
TIOATOTOBKA K KonTponbnas OIIK-1.1,
cramu.  Otmyck  cran.
Knaccudukamas, uems # 2 1a60paTOPHBIM paboTta OIIK-1.2,
’ 3aHSITHSIM; 3amura OIIK-1.3
MIPUMEHEHUE BHJIOB
IIOJIrOTOBKA K 11a00paToOpHBIX
OTIIyCKa. .
KOHTPOJIbHOU pabor
pabote
HWroro no pazgery 2/21 10
12. Knaccuguxkarms,
MapKHUpOBKa, CBOICTBa 51
MIpUMEHEeHNE JIETHPOBAHHBIX
cTajnen
[Ipopabotka
JIEKIIMOHHOTO Texymmii
Marepuana; KOHTPOJIb
MOJTOTOBKA K KonTponbhas OIIK-1.1
12.1  KoHCTpyKIMOHHBIE A B ’
cranm 4 mabopaToOpHEIM pabora OIIK-1.2,
’ 3aHATHUAM; Samura OIIK-1.3
MIOJTOTOBKA K 1ab0paTOPHBIX
KOHTPOJIBHOH pabor
4 pabote
[IpopaboTtka
JIEKIIMOHHOTO Texymmii
12.2  HucTpyMmeHTaIbHBIE Marepuana, KOHTPOJIb
cranu. Cranu u CIIaBHl ¢ MOJArOTOBKA K KontponbsHas OIIK-1.1,
0cOObIMU  (PU3HYCCKUMHU U 4/1,21 4 mabopaTopHEIM pabora OIIK-1.2,
XUMHUYCCKUMU 3aHSATHSIM, 3amura OIIK-1.3
CBOICTBaMH. MIOJTOTOBKA K 1ab0paTOPHBIX
KOHTPOJIBHOH pabor
pabote
Hroro no pazmeny 4/1,21 8
13. MapkupoBka, CBOHCTBa H
NIPUMEHEHNE CIUIABOB ILIBETHBIX
METaJLIOB
ITpopaboTka N
pop Texymmii
JIEKIIMOHHOTO
13.1 MenHble  CIUIaBBI MaTepuana; KOHTPOJE OIK-1.1,
) L ’ 2/11 4 ’ 3amuTa OIIK-1.2,
AJIOMUHUH U €T0 CIUIABHI. MIOJTOTOBKA K
11abopaToOpHBIX OIlK-1.3
1a60paTOPHBIM
pabor
4 3aHATUAM
ITpopaboTka .
JIEKIMOHHOTO Texyuumit
13.2 AnmomuHH#l u ero MATeDHANA: KOHTpPOJIb OIIK-1.1,
criaBel. CriaBel THUTaHA. 2 P ’ Samura OIIK-1.2,
MIOJTOTOBKA K
IIpoune craBbl. 11a00paToOpHBIX OIIK-1.3
1a60paTOPHBIM
pabor
3aHATHSIM
HWroro no pazaery 2/11 6
14. Hemerannnueckue
MaTepHabl
[IpopaboTka .
pop Texywmuii
14.1  OcHoBHBIE  BUABI JICKIIUOHHOTO
HEMETaNTNYECKUX MaTepHana; KOHTPOIH OIK-1.1,
. 421 4 ’ 3aIInuTa OIIK-1.2,
MmarepuanoB. Mx cBoiicTBa MIOJTOTOBKA K
11a00paTOPHBIX OIlK-1.3
W IpUMEHEHHE. na0opaTopHbBIM aGoT
4 3aHATHSAM P
[IpopaboTka
142  IlopoumkoBble U JIEKIIHOHHOTO .
becena. YcrHblit
KOMITO3UIIMOHHBIE 4 Marepuana.
orpoc.
MaTepHabl Pabota c
JIATEPaTypOH.
HWroro no pazaery 4/21 8

15. TIpoMeXyTOUHBI KOHTPOJb
(Ok3ameH)




[Ipopabotka

JICKIIHOHHOTO
15.1 Koncynpranmuu 10 marepuasa. IIpomerxyTounbIit OIIK-1.1,
Wzyuenne
BOIIPOCAM INOATOTOBKH K KOHTPOJIb OIIK-1.2,
JIOTIOJTHUTEIIEHOTO
JK3aMeHy. (Ox3amen) OIIK-1.3
Marepuana.
IloaroroBka k
9K3aMEHY
HWroro no pazaery
HWroro 3a cemectp 36 | 18/7,21 50,2 JK3aMeH
Hroro no pucuurivHe 72 >4/21,6 156,3 3a4eT, IK3aMEeH

)4




5 O0pa3oBaTe/IbHbIC TEXHOJIOTHH

[Tpu npoBereHUN y4eOHBIX 3aHATHI MPeTo1aBaHue TUCIUILTHHBI « MaTepHuaaoBeIcHre)
peanmu3yercss B (opMe KypcoB, COCTABJICHHBIX C MHCIOJIb30BAHHEM pE3yJIbTaTOB HAYYHBIX
UCCIICIOBAaHMIA, TPOBOAMMBIX Ha Kadeape, a TakkKe B HEHTPE KOJUIEKTUBHOTO ITOJb30BaHUS
MI'TVY, B TOM 4HuCIie C y4€TOM PEerHOHAIBHBIX 0COOEHHOCTEH PO ecCHOHATBHON 1eATEIbHOCTH
BBIIYCKHUKOB U oTpedHocTel padoTonateneit (MMK, MMK-METU3, benmar u ap.).

B nmnponecce mnpenonaBaHus IUCUUIUIMHBL  «MarepualoBecHUE» PUMEHSIOTCS
TpaJMLMOHHAS, WHTEpPAKTUBHAs W HH(OPMALMOHHO-KOMMYHHMKAI[MOHHAs 00pa30BaTEJIbHbBIE
TexHoJoruH. [Ipy MCIONB30BaHUM TPAJAULUMOHHBIX OOPa30BaTENbHBIX TEXHOJOIMH yueOHBIE
3aHATHUS BBHINOJNHAIOTCS B (opMe HMH(MOPMAIMOHHBIX JIEKIUH W J1abopaTopHBIX pabor. Dta
TEXHOJIOTUSI ~ COYeTaeTcs C  MCIOJIb30BaHMEM  HMH(POPMAMOHHO-KOMMYHHKALMOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUH, KOTJia JIEKLUU MPOBOJATCS B opMe JIEKINN-BU3yaIU3aLHil, IpH
peain3alliid  KOTOPBIX  H3JIOKEHUE  COJEP)KaHUs  CONPOBOXKIACTCS  NpE3CHTAaUued ¢
JIEMOHCTpalMe yueOHbIX MaTepuaioB, MPEJCTABICHHBIX B PAa3IMYHbIX 3HAKOBBIX CHUCTEMAaX, B
TOM YHCJIE WUTIOCTPATUBHBIX, IPahUUEeCKUX, ayJM0- U BUAEOMATEPHUATIOB.

JlexunoHHBI MaTepuan 3akperuisieTcss B XoJe JIabopaTOpPHBIX paboT, Ha KOTOPBIX
BBITIOJIHAIOTCSL TPYIIIOBBIE WIM WHAMBUAYyalbHbIE 3alaHHUd IO mpolaeHHoW Teme. Ilpu
NPOBEJCHUHN J1abOpaTOpPHBIX pabOT MCHOJB3YyEeTCS MHTEPAKTUBHBIE 00Opa3oBaTeNIbHbIC
TEXHOJIOTMH, YTO IPEAIOJaracT akTUBHOE U HEJIMHEWMHOE B3aUMOJIEHCTBUE BCEX YYaCTHUKOB U
JOCTHKEHHE HAa 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTENbHOIO pe3yibTara.
3aHATUS OpPraHU3yloTCsA B BUAE Ja00OpaTOPHOIO 3KCIEPUMEHTa C IMOCIEAYIOIIUM IPYNIOBBIM
aHAJIM30M TOJTyYEHHBIX Pe3yibTaToB. Vcmonb3yercss Takke pa30op KOHKPETHBIX CUTYAIHid C
1eJIbI0 POPMUPOBAHUS U PA3BUTHS MPO(PECCUOHANBHBIX HABBIKOB 00YYarOIIUXCS.

Peanu3zanust KOMIIETEHTHOCTHOTO MO/IX0/1a IPEAYCMATPUBAET UCIIOIb30BaHUE B yHEOHOM
npolecce AaKTUBHBIX M HHTEPAKTHBHBIX (OPM TMPOBEJCHUS 3aHATHH B COYETAHUM C
BHEAyJIUTOPHON pabOTON ¢ 1enbi0 (OPMUPOBAHUSA U PA3BUTHs MPO(ECCHOHATBLHBIX HAaBBIKOB
o0ydaromuxcs.

CamocTrosTenbHass paboTa CTYJEHTOB HallpaBlI€Ha Ha CaMOCTOSITEIbHOE H3Y4YCHHE
yueOHOIl M Hay4HOH JuTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKYy TeM B Mpolecce
MOATOTOBKH K TEKYIIEMY Y IPOMEKYTOUHOMY KOHTPOJISIM.

6 YueOHO-MeTONMYeCKOE 00ecneyeHue CaMOCTOSATeIbHOM padoThI 00yYaroIIuXCs
IIpencraBneHo B MpUiI0KeHUN 1.

7 OueHo4YHbIE CPEeICTBA AJIsl IPOBEACHUsI IPOMEKYTOYHOM aTTeCTAIUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHGOPMAIIMOHHOE 00ecnievyeHne JUCITUNIMHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTYypa:

1. MarepuanoBeaeHue [DIeKTpOHHBIA pecypc|: ydeOHoe mocobue st By3oB / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; noj pex. JI. B. Tapacenko. —
M.. HUI[ HWnadpa-M, 2012. - 475 «c.: 60x90 1/16. — Pexum nocryma:
http://new.znanium.com/bookread2.php?book=257400. — 3arn. c¢ o9kpana. — ISBN
978-5-16-004868-0.

2. HaseimoBa, M. C. MatepuanoBeneHue [DIeKTPOHHBIN pecypc]: yueOHoe mocobue /
Hasbinoa U. C., Makcuna E. JI. - 2-e u3a. — M.: 1| PUOP, HUI] UHOPA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum goctyna: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
c akpana. — ISBN 978-5-369-01222-2.



0) JlonmoiHUTE/IbHAS JINTEPATypa:

1. Kommera, H. B. Atnmac mMukpocTpykTyp : ydeOHOe mocobue [mns By3oB| / H. B.
Kommesa, 1O. 10. Edumosa, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Maruutoropck : MI'TVY,
2019. - 1 omekrpon. onrt. guck (CD-ROM). - 3arn. ¢ Tutyn. 3kxpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload7Tname=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Yepenaxun, A. A. MatepuanoBeaenue [ DneKTpoHHBIN pecypc]: yueOHuk / Yepena-xuH
A. A., CmonbkuH A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexxum
nocrtyna: http://new.znanium.com/bookread2.php?book=944309. — 3arz. ¢ skpana.

3. MarepuanoBeficHUE W TEXHOJOTHUS MaTepHATIOB [DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue / mon pen. A. W. bareimeBa u A. A. CmonbkuHa. — M.: THOPA-M, 2018. — 288 c. —
Pexxum nocrymna: http://new.znanium.com/bookread2.php?book=946206. — 3ar1. ¢ sxpaHa.

B) MeToan4yeckne yKazaHusi:

1. KonueBa, H. B. Matepuanosenenue. Yacts 1 : npaktukym / H. B. Komuesa, 1O. 1O.
Edumoa, H. H. Unpuna ; Marauroropckmii roc. texuudyeckuii yH-T uMm. I'. M. Hocoma. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ tutyin. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload 7name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mata oOpamenus: 25.09.2020). - MakpooObekT. - Tekcr
3JIEKTPOHHBIN. - CBe/leHHs TocTyHbI Takxke Ha CD-ROM.

2. EmemomnH A.H., Konesa H.B., Ilerpouenko E.B. M3yuenne npuHIumnoB paboTsl U
YCTPOWCTBA METALIOrPaPUIecKOr0 MHUKPOCKoma. MeTonuyeckne yKazaHus K J1abopaTopHOM
pabote. — Marauroropck: I'OY BITO «MI'TVY», 2009. -9 c.

3. Konmmea H.B., Uykun B.B., Edpumosa 10.}10. H3ydenune MakpoCTpyKTyphbl JUTOTO
MeTajula M JeHIPUTHON KpHUCTAIM3alMi. MeToauueckue ykazaHus K JabopaTopHO# pabdote. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2011. -7 c.

4. Kommesa H.B., Ememommn A.H., Ilerpouenxo E.B., Edumora F.IO.
Kenesoyrnepoauctsle cruiaBbl. MeToaudeckue yka3zaHus K JlaDopaTOpHBIM paboTam. —
Marnuroropek: 'OY BIIO «MI'TVY»,2010.-42 c.

5. Ememtominn A.H., Konmuesa H.B., [lerpouenko E.B., Kopaunos B.JI. Makpoctpykrypa
CTaJIM U METO/IbI €€ OLICHKU. MeToin4ecKne yKa3aHus K 1abopaTopHoil paboTe. — MarHUTOropcek:
W3n-Bo Marauroropck. roc. TexH. yH-ta um. I'.1. Hocosa, 2014. - 17 c.

6. EmMemomun A.H., Ilerpouenko E.B. MukpocTpykTypa J€rMpoBaHHBIX CTajed M
4yryHOB. MeToandeckne yKka3zaHus K 1adoparopHoii padore. — Marauroropck: MI'TY, 2007. — 9
c.

7. Ememomna A.H., [lerpouenko E.B, CerukoB A.b. VccienoBanue BIUSHUS XOJIOTHOM
IUTACTUUECKOW JedopMalvid U TOCIEYIOLEro HarpeBa Ha MMKPOCTPYKTYpY M TBEPIOCTb
HU3KOYTJIEPOAUCTOH cTanu. MeToauueckue ykazaHus K JabopaTopHoii pabote. — MarHUTOropck:
N3n-Bo Maruuroropck. roc. Texs. yH-ta um. [.11. Hocosa, 2015. -8 c.

8. Konuera H.B., Uykun B.B., E¢umosa FO.}O. M3yuenne MUKpOCTPYKTYpbl CTalIu U
YyryHa B HEpaBHOBECHOM COCTOSHUM. MeToauyeckue yka3aHHMs K JlabopaTopHoi pabore. —
Maruurtoropck: MI'TY, 2009. - 15 c.

9. Ememommna A.H., Ilerpouenko E.B., Hedenper C.II. M3ydueHne MUKPOCTPYKTYpPbI
IBETHBIX CIUTAaBOB. MeToanueckue ykazaHus K jjabopatopHoit padbote. — Marauroropck: M3a-Bo
Marnutoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013. - 13 c.

10. TIlerpouenko E.B., Hedemper C.II., MomoukoBa O.C., Ewmemomun A.H.
MukpocTpyKTypa NOpPOIIKOBBIX M KOMIIO3UIIMOHHBIX MaTepHaIoB. — MeToanueckne yKa3aHus K
naboparopHoii padbote. Marautoropck: MI'TY, 2010. -9 c.

11. Ilerpouenko E.B., llunakuna M.B. BnusitHue temneparypsl HarpeBa u nociaeayonein
NEePEeKPUCTAUIN3ALNY Ha pa3Mep 3€pHa ayCTeHUTA. — MeToanyecKkne yka3aHusl K JlabopaTopHOU
pabote. Maruutoropck: MI'TY, 2003. - 12 c.



12. Tlerpouenko E.B., Hedenper C.I1., MonoukoBa O.C. CTpyKkTypa u CBOMCTBA yIJIEPOAUCTON
CTalli TOCJie OT)KUra U HOpMaiu3aluu. Meronnyeckue yka3aHusa K jabopaTopHOil paborte. —
Maruurtoropck: MI'TY, 2010. - 12 c.

13. Ilerpouenko E.B., MonoukoBa O.C., Hedenser C.II., 3akanka yriepoaucTtoil u
JIETUPOBAHHOM cTanmu. Meronnyeckue yka3zaHus K JiabopaTopHoi paboTre. — MarHUTOropck:
MI'TVY,2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriaepoaucToi 1 JISTHPOBAHHOM CTasu.
Metoanueckue yka3aHus K 1abopatopHoii pabote. — Maruutoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe o6ecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o6ecneyenne

Haumenosanue I10 Ne norosopa Cpok neicTBus TULIEH3UU
MS Windows 7
Professional (aiist J1-1227-18 01 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 13501 17.09.2007 OeccpouHo
Professional
7Zip CBOOOIHO 0ECCPOUHO
DNEeKTpOHHbBIE
fakarbt o K-278-11 ot 15.07.2011 Geccpouro
IUCLUILINHE
"Matepuaiosenenue"
FAR Manager CBOOOIHO 0eCcCpPOUHO

IIpodeccnonanbabie 6a3bl JAHHBIX 1 HHPOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
Haspanue xypca CchlIKa

DOnekTpoHHas 0aza mepuoanvecKkux u3nanuii East
View Information Services, OO0 «MIBUCy
HanuonaneHast MHPOPMAIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii wmHmekc uayynoro|URL: https:/elibrary.ru/project_risc.asp
mutuposanus (PUHIL)
[TouckoBas cucrema Axagemus Google (Google
Scholar)
Nudopmanmonnas cucrtema - EnuHoe OKHO
JIOCTYIa K HHGOPMALMOHHBIM Pecypcam
denepalibHOE  TOCYIApCTBEHHOE  OIOHKETHOE
yupexKIeHUE «DenepanbHbIii urctutyT|URL: http://www]1 fips.ru/
MPOMBIIUIEHHON COOCTBEHHOCTH)
Poccuiickass  T'ocynmapcTBeHHass — OubnuoTeka.

https://dlib.eastview.com/

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

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

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

Karanoru

I7eKTponHbIe pecypert dnbmotexi MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa

VYHuBepcurerckas HHQOpPMAIMOHHAsA CHUCTEMa o .

POCCHS https://uisrussia.msu.ru

MexnyHapoaHas HAyKOMETpHUYeCKast

pedepatuBHas M MOIHOTEKCTOBas Gasa manHbIX [http://webofscience.com
Hay4HBIX n3ganuii « Web of sciencey




MexnyHaponHas pedepaTUBHAsS W TOJTHOTEKCTOBAS
crpaBoyHass 0a3sa  JAHHBIX HAYYHBIX  H3HAHHN

http://scopus.com

MexnyHapoaHas 0a3a MOJTHOTEKCTOBBIX JKYPHAJIOB
Springer Journals

http://link.springer.com/

MesxnyHapoaHas KOJIEKIUS HAyYHBIX TPOTOKOJIOB IO
pa3IMYHBLIM OTpacisiM 3HaHuH Springer Protocols

http://www.springerprotocols.com/

MexnyHaponHas ©0a3a HayuyHbIX MaTepHalioB B
obnact _ GU3MYECKUX  HAYK M MHKUHUPUHIra

http://materials.springer.com/

MesxayHaposaHasi 6a3a CIpaBOYHBIX W3JaHHA 11O BCEM
oTpacisM 3Hauuil SpringerReference

http://www.springer.com/references

MexnyHapoaHas pedepaTHBHAs M ITOJTHOTSKCTOBAs
cpaBo4yHass 0a3a JAaHHBIX HAYYHBIX  M3JAHHM
«Springer Naturey

https://www.nature.com/siteindex

ApxuB  HayuyHbIX JKypHainoB  «HaumoHnanbHbII
AJIEKTPOHHO-MH(POpPMAMOHHBIH  KoHIopmym» (HII
H3UKOH)

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

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne T CIUNINHBI (MOTYJIs)

MaTepI/IaJ'IBHO—TCXHI/I‘IeCKOC obecneueHue JUCHUIIIIMHBI BKJIFOYACT:




1. Yuebnast ay iuTopus Juisi IpOBEACHUS 3aHATUIN JIEKLIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKHMMM CPEICTBAMM OOyUEHUs, CIyXallUMH JUIsl NpeICTaBIeHUs y4eOHOH
uHpOpManuu OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CpEICTBA XpAaHEHUS, Iepenadd |
npezcTaBieHus yueOHoi nHpopMaluu;

- CHEeIMAIM3UPOBAaHHON MeOEbIO.

2. VYuyeOHblE ayaUTOpUM JJs TPOBEAEHUS JIAOOPATOPHBIX 3aHATHHA OCHAIICHBI
1a00paTOpHBIM 000PYAOBAHUEM:

«JlabopaTopus mpoOOIOArOTOBKI:

- OTPE3HBIMH, IITU(POBATIBHBIMU U MOJIMPOBAJIBHBIMU CTAHKAMHU;

- 000pyJ0BaHUEM JIJIs TPABJICHUS UTH(OB;

- CHIeMAIM3UPOBAHHON MEOEbIO.

«JlabopaTopus ONTHUECKON MUKPOCKOITUI:

- ontuaeckuMu mukpockonamu METAM 32M, MUM-6, MUM-7;

- KOMITBIOTEPHBIMU CUCTeMaMu 00paboTku n3zo0pakenuit Ha 6aze 110 «Thixomet PRO»
1 «STAMS-600»;

- KOJUIEKIIMSMU MHUKPO- UM MakKpoUUTU(OB YITIEPOAUCTHIX M JIETMPOBAHHBIX CTalel,
YYT'YHOB, LIBETHBIX METAJUIOB U CIJIABOB, IOPOILIKOBBIX MaTepUAIOB;

- KOJUIeKIIMel MakpouutugoB ¢ AeekTaMu MaKpOCTPYKTYpPBI CTalleH;

- anpbOMaMU MHUKPOCTPYKTYp YIJIEPOAMCTBIX U JIETUPOBAHHBIX CTaliel, UYyT'yHOB,
[[BETHBIX METAJIJIOB U CIIJIABOB;

- CHIEMAIM3UPOBAHHON MeOebIO.

«JlabopaTopus MEXaHMUYECKUX UCTIBITAaHHUI»:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMM [UIl HCHBITAaHUS TBEPIOCTH MO MeTtody PokBemna u mo Mmerony
bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIOJIbHOW YHHBEPCAJIbHOW UCIBITATENbHON ABYXKOMOHHOM MammHoi AG IC-300 kN
Shimadzu Corp;

- HamoJbHOM YHUBEPCAIBbHOM HCIBITATeNbHON ABYXKoJOoHHON MammHOH AG IC-50 kN
Shimadzu Corp;

- BugeoskcrenzomerpomM TRWiew XShimadzu Corp;

- konipoM MassiTHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- MEPUTEIBHBIM HHCTPYMEHTOM,;

- CIIEIMATTU3UPOBAHHON MEOETBIO.

«JlabopaTopus cKaHUPYIOLIEH TEKTPOHHON MUKPOCKOIIUN:

- BJIEKTPOHHBIM CKaHUpYIOIKM MUKpockorioM JEOL JSM — 6490LV;

- CUCTEMOM MHUKpoaHanu3a ¢ nporpaMMHbeiM obecriedenneM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamu3a KapTHH JUPpPakuud OOpaTHO PACCESTHHBIX JIIEKTPOHOB C
nporpamMmmMHbIM obecnieuenrem Crystal 400;

- CHICIIMATM3UPOBAHHON MEOEITBIO.

«JIaGoparopus TepMUdIECcCKOit 00padOTKI»:

- TEPMUYECKUMU KaMEPHBIMU TI€YaMU;

- COJISIHBIMM BaHHaMU;

- YCTaHOBKOM IUIA3MEHHOM 3aKAJIKU;

- CTIIEIMATU3UPOBAHHON MEOETBIO.

3. YuebHas ayquTopus Ui TPYNIIOBBIX U MHIMBUAYAIbHBIX KOHCYJBTAIlUH, TEKYIIETO
KOHTPOJISl ¥ IPOMEKYTOUHOM aTTECTallMU OCHAIIIECHA!

- KOMIIbIOTepHOH TexHUKO# ¢ makeTroM MS Office, ¢ monkmoueHnem k cetu «MHTEpHET»
U C JOCTYIIOM B JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CHIeIMATM3UPOBAHHON MEOEITBIO.

4. TTomernieHue 11si CAMOCTOSITEIBHOM paOOThI OCHAIIICHO:



- KOMITBIOTEpHOU TeXHHKOH ¢ makerom MS Office, ¢ moaxmouennem k cetu «MHTepHET» U C
JOCTYTIOM B JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CpE/ly YHUBEPCUTETA;

- CHIeIMAIM3UPOBAHHON MeOEbIO.

5. TlomemieHnue A XpaHeHHs M NPOQPMIAKTUYECKOTO OOCTyXKHBaHUSA Y4eOHOIro
000pyI0BaHUS OCHAIIICHO:

- CNIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMu JJIsl XpaHeHHs y4eOHOro 000pyA0BaHMS;

- CTAaHOYHBIM MTAPKOM U HHCTPYMEHTaMH JIJIsl PEMOHTa y4eOHOTr0 000py TOBaHHUS.



IIpnaoxenne 1

6 YueOHO-MeTOANYECKOE 00ecTieyeHHe CAMOCTOATEILHOIH padoThl 00y4yarommuxcst

[To qucummuinae «MartepuaaoBeeHHEe» MPEIyCMOTPEHA ay TUTOPHAs M BHEAY TUTOPHAS
CaMOCTOSITENIbHAs paboTa 00yYarOIIHXCS.

6.1 AynnTopHasi caMmoCcTOsiTeIbHasi padoTa CTYIECHTOB IIPEAINOJaraeT BHIIIOJTHECHUE
KOHTPOJIbHBIX paloT.

Ilepeyens BONPOCOB [Jisi MOATOTOBKH K KOHTPOJIBHBIM ayIMTOPHBIM padoraM Io
TeMaM AUCUHMILTHHBI

Tema 1. CTpoenue u cBoiicTBa MaTepuaaoB. MeToabl HCCJIEI0BAHUSA

Urto n3yuaer MaTrepuanoBeieHue?
[IpuBennTe mpuMepsl BIUSAHNS CTPYKTYPbI Ha CBOMCTBA MaTepuasa.
Ha3zoBute BubI CBOKWCTB MaTepUAJIOB.
Kaxkue cBolicTBa Ha3biBatoT pusnueckumu? [IpuBeauTe nmpuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeXaHUuecKUMU? Haz0BUTE OCHOBHBIE MEXAHUUECKUE
CBONCTBA.

6. Kakue cBoiicTBa Ha3bIBAIOT XUMHUECKUMU? UTO Takoe XUMHYECKasi aKTUBHOCTb U
XUMUYECKAsI CTOUKOCTB?

7. Kaxue cBolicTBa Ha3bIBAIOT TEXHOJIOIrHUecKUMHU? Ilepeuncnnure n3BeCTHHIE BaM.

8. Uro xapakTepu3yloT JuTeiHbIe cBOMCcTBa? Ha30BUTE OCHOBHBIEC U3 HUX.

9. Kakwue cBolicTBa XapaKTepU3yIOT MOHATHUS: 00pabaThHIBAEMOCTh JTaBIICHUEM,
00pabaThIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. HazoBute OCHOBHBIE TPYIIbI MATEPUAIOB U JAUTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha kakue kj1acchl ¥ MO KaKUM MPU3HAKAM AEJIST METaJIbI?

12. Kaxue meTamibl Ha3bIBalOT YEPHBIE METAIIIIBI?

13. Kakwue meTtamibl OTHOCAT K IBETHBIM? Ha30BHUTE OCHOBHBIEC TPYIIIBI IIBETHBIX
METaJUIOB.

14. B dyem npeuMymiecTBa YepHbIX METAIIIIOB?

15. KakoBbl JOCTOMHCTBA IIBETHBIX METAJIIIOB?

16. KakoBbI TOCTOMHCTBA HEMETANIMYECKUX MaTeprasioB? [ 1€ UX TPUMEHSIOT?

17. Kaxue marepuainsl Ha3plBatoT miactmaccamu? Kak onu noapasaenstorcs?

18. Yrto Takoe KOMNO3uTHBIE MaTepraibl? KakoBbl X npenumymiecTna?

19. nst yero HeOOXOAMMO UCCIIEOBATH CTPYKTYPY MaTepruaioB?

20. Kak nonpasaensieTcs CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIE€MEHTOB?

21. Yro Ha3pIBarOT TOHKOH cTpyKTypoil? Kak oHa nzydaercs?

22. Yto Ha3bIBaIOT MUKPOCTPYKTYpoil? Kak oHa uzyuaercs? JlaiiTe xapakTepUCTUKY
MHUKPOCKOITUYECKOMY METO/1y UCCIEI0BAHMS METAILIOB.

23. Yrto Ha3bIBalOT MakpoCcTpykTypoii? Kak ona uzyuaercs? Oxapakrepusyire
MaKpOCKOIUYECKHE METO/Ibl aHAJIN3a METAJLIOB.

24. JlaliTe XapaKTEPUCTUKY JIEKTPOHHO-MUKPOCKOMMYECKHUM METOJaM UCCIIeI0BaHUS
METaJIOB.

25. JlaiiTe XxapakTEepUCTUKY AUGPPAKIIMOHHBIM METOIaM UCCIIEIOBAHUS METAJLIOB.

b=

Tema 2. ATOMHO-KPI/ICT&J’IJ’II/I‘IQCKOC CTPOCHHUEC METAJIJIOB



UeM OTIMYAIOTCS KPUCTAJUTMUECKUE Tesia 0T aMOp(HBIX Ten?
Kakue marepurasbl Ha3bIBalOT KPUCTAIINYECKUMU?
Kakne maTepuaibsl Ha3pIBalOT aMOPGHBIMU?
Uem 00bsCHAETCS 3aKOHOMEPHOE YIOPSAOYEHHOE PACTIONOKEHHE aTOMOB B
KPUCTAJIIMYECKOHN pereTke?
5. Kakue Tumsbl CBSI3U CYyIIECTBYIOT?
6. HasoBure 0CHOBHBIE CBOICTBA METAIUIOB. UeM OOBICHSIOTCS 0COOBIE CBOMCTBA
METauIoB?
7. UYro Ha3BIBAIOT KPUCTAJUINYECKON pEIIETKON?
8. UTo Ha3bIBAIOT JAIBHUM MOPSAIKOM B MaTepuaiie?
9. Yro takoe aneMeHTapHas Aueiika? Kakumu napameTpaMu OHa OMMUCHIBAETCS?
10. Kakwue TUIbI KpUCTAINIMYECKUX PEIIETOK BaM M3BECTHBI? OXapaKTEpU3yUTe UX.
11. Yro Ha3pIBatOT KOOPAWHALMOHHBIM YUCIOM?
12. IloueMy KpHCTa/UIMYECKHUE PEIICTKA METAJUIOB HA3bIBAIOT IJIOTHOYAKOBAaHHBIMU?
13. B uem cymHocTs IOmUMop¢u3ma? Uro Takoe monumopdHoe npeBpaiieHue?
14. Yro takoe anuszorponus? KakoBa npuunHa aHU30TPONUN?
15. TloueMy MOHOKPHUCTAILIBI SBJISIFOTCS aHU30TPOITHBIMU MaTepuaniaMu?
16. IloueMy MOMMKPUCTALIUYECKHUE MaTEPHUAIBI SIBISIOTCS KBa3UU30TPOITHBIMU?
17. Tlouemy amop(HBIe Tesa ABISAIOTCS UCTUHHO N30TPOITHBIMHU?
18. Yto Ha3zwIBaloT AeheKTaMU KPUCTATUIMUECKOTO CTPOCHUS?
19. Kak knaccu(uupyroT HECOBEPIIEHCTBA KPUCTATNIMYECKOTO CTPOCHHS?
20. OxapakTepu3yiiTe ToueqHbIC Je()EKThl KPUCTATUTMYECKOTO CTPOCHUS.
21. Kaky1o poJib UTpatoT TOYeUHbIe Ae(PEKThI B KPUCTAIUIMUECKUX MaTepranax?
22. Kakue HecOBEpIICHCTBA KPUCTATUIMYECKOTO CTPOCHHS HA3bIBAIOT JIMHEHHBIMU U
noyemy? Kakue OpIBatoT AucioKanuu?
23. KakoBa poJib TUCIIOKaIlMi B KpUCTaaax?
24. Yto Ha3bIBAIOT I'PAaHHULIAMU 3€PEH, IPaHUIIAMU Cy03epeH?
25. Kakyro poJib UrparoT TPaHMIIbl 3€PEH B KpUCTAIax?

b s

Tema 3. Kpucranausanus pacnjiaBos

1.  OObscHUTE NPUHIMIHAIBLHOE OTIMYUE KPUBBIX OXJAXKIEHUS MpPHU 3aTBEPIEBaHUU
KPUCTAIIMYECKUX U aMOP(QHBIX MaTEPHAIIOB.

2. Kakos ¢gusuueckuii cmpica Temmneparypsl To?

3. Ilouemy st Hayana KpUCTAIIM3ALUU HEOOXOAUMO MEPEOXIIaKICHUE KUKOTO
MeTalljia HIKE TeMIepaTyphl paBHOBECHS?

4. Kakoil mporecc Ha3bIBalOT TMepeoxjaxacHueM? YUTO Ha3bIBAIOT CTEMEHbIO
nepeoxaaxaeHus?

5. KakoB MexaHM3M KpHUCTaJUIU3aLlUH?

6. Kak npoucxoaut pocTt KpuctamuioB?

7. Uewm 3aBepiaeTcs MpoIecc KPUCTALTU3AINH ?

8.  Kak Bamser CKOpPOCTh OXJaXACHUS TpU KpPHUCTAUIM3AIMM HA  CTENEHb
HepeoxJIaxaeHus?

9. Kakumu dakropamu ompenensiercs BO3MOXKHAsI CTENEHb MEPEeOXJIaxJACHUs KUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTaJIU3aluu?

10. Kak M0OXHO moyduTh aMmOpdHBIN MeTa1?

11. YrTo MOXKET MOCIyKUTh 3apOBIIIEM IIPU HECAMOIIPOU3BOJILHON KpUCTAUIU3alMN?

12. Tlouemy mpu O4eHBb MAJIOW U OUYCHB OOJIBIIION CTEIIEHU TIEPEOXITAKICHUS
KpUCTAJIIIN3aLUs IOABIsETCS?

13. UYto Ha3wIBaroT 0OJaCTAMH OMMKHETO Topsaka? Kakyro posib OHU UTPAIOT TpH
KpUCTAJIN3ALUH?



14. Kak npoucxoauT roMOreHHoe 3aposkaeHue? UTo MOKeT CITy>KUTb 3apOJIbIIlIeM IIPU
CaMOIIPOU3BOJIBHOM KpUCTANIN3ALAN?

15. Kakoii 3apojbiil Ha3bIBatoT KpuTHuueckuM? Kak MeHseTcs ero pasmep ¢ yBeIMUEeHUEM
CTEIECHM NEPEOXIIAXKACHUA?

16. Ha3zoBute napameTpbl KpUCTAJUIU3ALINH.

17. Kak BiHsAeT CTENEHb MEPEOXJAXKACHUS Ha YUCIO LEHTPOB KPUCTALIM3ALUU U
JMHENHYI0 CKOPOCTh POCTa 3apO/IbIIIEH.

18. UYewm xapaktepusyertcs rereporennoe 3apoxaenue? [louemy oHO SHEpreTHYECKH
0oJjee BBITOJJHO, YEM FTOMOTE€HHOE?

19. Kakyo poJib UrparoT NpuMecy Ipy KpUcTaaIu3auuu?

20. Yro Ha3BIBAIOT MOAU(PHUIIMPOBAHUEM MPU KPUCTATITHIAIIH?

21. Kakue Mepbl MOXKHO NMPEJIOKUTD AJISl TOTO, YTOOBI 00ECIEUNTH MOIYyYEHUE MEJIKOTO
3€pHa MPU KpUCTAIU3aIuu?

22. Kakoii kpucTami Ha3bIBaloT JeHApUTHRIM? [louemy npu 3aTBepaeBaHUN MeTalIa
KpUCTAJUIbl PACTYT B BUJI€ JE€HAPUTOB?

23. Kaxkue KpUCTaJUTMYECKHE 30HBI MOTYT (POPMHUPOBATHCS B CIUTKE?

24. TlouyeMy Ha MOBEPXHOCTHU CIMTKA 00pa3yeTCs 30Ha MEJIKUX PABHOOCHBIX KPUCTAIIOB?

25. Yto Ha3BIBAIOT CTOJIOYATHIMH KpUCTAILIAMU?

26. 3auyeM MPOBOJAT ONEPALMIO MOACTYKUBAHUS PU MTOITYYEHUU OTIUBOK?

27. Tlouemy matepuan (GOpMBbI (M3JI0KHUIIBI) BIUSET HA BETUYUHY 3€pHA
3aKpUCTANIN30BaBUIErOCs MeTasa?

28. UYto Ha3zwIBaroT ycaakoi? UTo Ha3bIBAIOT ycaqouHOM pakoBuHOM? [louemy ona
obpazyercs?

Tema 4. Jlepopmanusi u Harpes 1e(pOpPMUPOBAHHBIX MATEPHAJTIOB

1. B uem paznuumne MexIy yHOpyrou u miacTudeckoi nedopmarmeii?

2. Yro Ha3BIBAIOT IJIOCKOCTSIMU CKOJIbKEHUA? YTO Takoe riaBHbIE INIOCKOCTH
CKOJIb)KEHUs?

3. KakoB MexaHu3M IutacTUuecKou nedopmaruu’?

4. B uem paznuune MeXAy CKOJIBKEHUEM U IBOMHMKOBAaHUEM IIPU IIACTUYECKON
nedhopmarun?

5. KakoBa mpuunHa MEXaHUYECKOr0 HakJena?

6. Kak mimoTHOCTH qUCIOKAIMi BIUSET HA TPOYHOCTHBIE CBOMCTBA?

7. Kax MeHs0TCS CBOMCTBa METaJlIa IIPU XOJIOAHOM IIIaCTUYECKOM nedopmanuu?

8.  Kak m3MmeHsieTcs cTpoeHHne MeTajia pH IJIacTUIecKoi nedopmaryn’?

9.  Uro Takoe TekcTypa aedpopmanmu?

10. UYro Ha3BIBAIOT BO3BPATOM IPU HArpeBE XOJIOIHOIe(OPMHUPOBAHHOTO MeTalIa?

11. Yro Ha3bIBAIOT MOJUTOHHU3ALMEN IPH HArpeBe X0JI0JHOAC(POPMUPOBAHHOIO MeTasa?

12.  Yto Takoe 3apObIlIi PEKPUCTAIAZAIUHN?

13.  Yrto Takoe Temreparypa peKpucTayIn3auun’?

14. Kakue u3MeHeHUs CTPYKTYpbl, Ha0JIt01aeMOM B ONTUYECKUN MUKPOCKOI, IPOUCXOJISAT
IIPY IEPBUYHON PEKPUCTAIIIU3ALUN?

15. KakoBa Temneparypa peKpucTauIn3alMi YUCTHIX METAIIOB?

16. B yem pazHuLa MeXy IEPBUYHON U BTOPUYHOHN PEKPUCTAIIIN3ALUN?

17. B 4em ornuume coOupaTeibHONW U BTOPUYHON PEKPUCTAILIAZAIUIN?

18. Kaxk MeHsAI0TCS CBOHCTBA X0JI0JHOAC(POPMUPOBAHHOIO METasIa PU
pekpucramm3anuun’?

19. KakoBa poiib peKpUCTaNIM3aLUOHHOTO OTKUTa?

20. B yem paznuune Mexay XOJOJHON U ropsyel MmiacTU4ecKon Aegopmarusimu?



Tema 5. Mexannueckue cBOHCTBA

(98]

RN R

Uto Ha3pIBalOT NPOYHOCTHIO? Kak ompenenstoTcss MPOYHOCTHBIE XapaKTePUCTHUKHU
Matepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IPOYHOCTHBIM XapaKTEPUCTUKAM.

Uro Ha3bpIBAIOT IUIACTUYHOCTHIO? Kak ompenensroTcsl MIacTU4eCKUE XapaKTEPUCTUKU
Marepuana?

JlaiiTe onpeneneHrue OCHOBHBIM IIACTUYECKUM XapaKTEPUCTUKAM.

Kakwue cBolicTBa XxapakTepusyeT TBEpIOCTh?

HazoBute MeTob! OnpeiesieHns: TBEPIOCTH.

UeM oTimyaroTcst Xpynkoe v BA3KOE pa3pylIeHus ?

HasoBute u oxapakrepusyuTe BUIbI H3JIOMOB.

Uto Takoe nuHamuyeckue ucnbiTaHusA? Kakue xapakTepUCTHUKH ONPEACNSIOTCS MpH
JTUHAMUAYECKHUX UCTIBITAHUSX ?

10. 3aueM NMpoOBOJAT YCTATOCTHBIE UCTIBITAHUS ?

Tema 6. da3oBble M CTPYKTYPHble IpeBpalleHHs B JIBYXKOMIIOHEHTHBIX
MeTAJJIMYeCKHX CHCTeMax

SN S e

Sl

10.

Uro Takoe KOMIIOHEHT, (haza, CIIjIaB, CUCTEMa CILIaBOB?

Chopmynupyiite npaBuio ['n66ca. [IpuBennure mpuMepsl €ro UCIOIb30BAHUS.

Jaiite onpeneneHue MOHATHIO AUarpamma coctostaus. Kakoe coctostHre oHa oTpaxaer?
Tumebl pa3 B METAIUIMYECKUX CHCTEMAX.

CdopmymupyiiTe mpaBuiio perdara (0Tpe3KoB). it 4ero OHO HCIIONIb3yeTcs?
CxemMaTH4HO M300pa3uTh OCHOBHBIC (ha30BBIE JAMArPAMMBI JBOMHBIX CHUCTEM U JaTh UX
XapaKTEPUCTHUKY .

JlaTh XapakTepUCTHUKY (a3 1 Oe3BapUaHTHBIX IPEBPAILCHUI CUCTEMBI.

CxeMaTu4HO M300pa3uTh KPUBYIO OXJIQKICHHS JTFOOOTO CIUIaBa CHCTEMBI.

CxemMaTH4HO HW300pa3uTh CTPYKTYypy JIOOOr0 CIUIaBa CHUCTEMBbl TMPU KOMHATHOM
TeMIIeparype.

PaccunTtaTh OTHOCUTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBJISIIOIIUX B CIUIaBE U
CXEeMaTHYHO U300pa3HTh €T0 CTPYKTYPY MPH KOMHATHOW TeMIIepaType.

Tema 7. Kese30yriepoaucrbie ClJIaBbl

NowunhkWde=

8.

JlaiiTe XapaKTepUCTUKY KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy (eppura.

JlaiiTe XapaKTepUCTUKY ayCTCHMTA.

Uro takoe rpadut?

Yo Takoe LEeMEHTUT?

Kaxkoe npesparnienue npoucxoaut Ha iuaun ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

Ha3zoBute nuHUIO, MO KOTOPOM BBIACIAETCS IEPBUYHBIA LIEMEHTUT, BTOPHWYHBIN

LIEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 ayCTCHUTA.

9

HazoBute nmuHmIo NMEPUTCKTUUCCKOT O, SBTCKTHUYCCKOI'0, 9BTCKTOUJIHOT'O npeBpameHI/H‘/’I.

10. Ha3zoBute JIMHUM NOJTUMOPGHBIX TPEBPAILECHUH.

11. Ha3zoBHUTE KpUTHUECKUE TOYKH CTAIIN.

12. Kaxoii peppuT Ha3BIBAIOT NEPECHIIIEHHBIM U TTOYEMY?

13. OOBsICHUTE CTPYKTypy TEXHHYECKOTO JKeje3a, TOIBTCKTOMIHOW, SBTEKTOUIHOM,
3a3BTEKTOUHON CTAJIH.



14. Onummre obpazoBanue yeaedypura. Kakoii ne1e0ypuT Ha3bIBalOT MPEBPALLIEHHBIM?

15. OOBscHUTE CTPYKTYpy O€JI0ro J03BTEKTUUYECKOT0, 3BTEKTUYECKOI0, 3a9BTEKTHUECKOTO
YYTyHOB.

16. ITouemy Oenblil UyTyH HE UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onumure 0Opa3oBaHuE ayCTEHUTO-TPAPHUTOBON KOJIOHUU B CEPHIX UyTYHaX.

18. Kakue cmmaBel UMEIOT CTPYKTYpy, cocTosiryro u3 ¢(eppura u mnepnuta? Kakue
Pa3HOBUIAHOCTHU TAKUX CTPYKTYD Bbl 3HaeTe?

19. Kakue criaBbl UMEIOT CTPYKTYPY, COCTOSAILYIO U3 niepiuTa? PasHOBUAHOCTH HepiuTa.

20. B kxakux cmiaBax B CTPYKType HaOII0AA€TCs BTOPUYHBINA IEMEHTUT?

21. Kakue crmiaBel UMEIOT CTPYKTYpy, cocTosiryio u3 ¢epputa u nementura? Kaxue
Pa3HOBUAHOCTHU TAKUX CTPYKTYD BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBalOT BUIMAHIITETTOBBIMU?

23. Kakue cruiaBsl IMEIOT CTPYKTYPY, COCTOSIIYI0 U3 (pepputa u rpadura? PasHOBUIHOCTH
TaKuX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIICH CTENEHH OCTA0ISIET METAUIMYECKYIO OCHOBY
yyryHa?

25. Kakue cruraBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiauTa u rpadura? PasHOBHIHOCTH
TaKuX CTPYKTYp?

26. Kakoii cruraB Ha3bIBaIOT CEPhIM YyTyHOM Ha (hepputo-niepiutHON ocHoBe? Kak B Hem
IPOMCXOIUT IBTEKTOUIHOE MpeBpalleHue?

27. Yxkaxure CTPyKTYPHBIM IPU3HAK CTaIH, OEJIOro YyryHa, Ceporo 4yryHa.

Tema 8. Kinaccupukanus, MApKMPOBKA U IPMMEHEHHE KeJ1e30yIIePOAUCTHIX CIJIAaBOB.

[To kakuM npuU3HaKaM KIaCCU(PUIMPYIOT CEpbI€ YYTYHBI.
MapkupoBKa ¥ IpPUMEHEHHUE CEPOTo (JUTEHHOr0) UyryHa.
MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOIO YYT'YHA.

MapkupoBKa 1 IPUMEHEHHE KOBKOT'O YyT'yHa.

Kakoii 9yryH Ha3pIBaloT aHTUPpUKIIHOHHBIM? KakoBbl ero cBoiicta?

AN

Kakoii uyryH Ha3eiBatoT otTOeneHHbIM? KakoBbl yciaoBus (GOPMUPOBAHUS €ro
CTPYKTYypbI?

7. BnusiHHE yriaepoJa v NOCTOSHHBIX PUMECEH Ha CBOMCTBA CTaJIH.

8. Ilo xakuM nmpu3HaKaM KJIacCUPUIUPYIOT cTaIn?

9. MapkupoBKa 1 IPUMEHEHHUE YIIIEPOAUCTOMN CTalIM OOBIKHOBEHHOT'O KayeCTBa.

10. MapkupoBKa U TpUMEHEHUE KaUECTBEHHOW KOHCTPYKIIMOHHOM YTI€pOAUCTON CTaIH.
11. MapkupoBKa U TPUMEHEHUE NHCTPYMEHTAILHOHN yTJIEPOAUCTON CTaJH.

12. MapkupoBKa U MpUMEHEHHE CTaIH sl JaCOHHOTO JTUTHSI.

13. MapkupoBKa U IPUMEHEHUE aBTOMATHOM CTaJIH.

14. Pacumm¢pyiite u naiiTe XapakTepUCTUKY cIiaBy cieaytommx Mapok: Ct Ok, Cr 3crm, Cr
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, C425, CH 30, BU 40, BY
60, K4 35-12, K4 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoIuT npeBpalieHus nepinTa B ayCTeHUT?
2. Yro Takoe (azoBas MepeKpuCTaIUIA3ALNS?
3. Yto Takoe HacnencTBeHHOE 3epHO? JlelicTBUTENbHOE 3epHO?



4,
5

Kak BiusieT pocT 3epHa Ha CBOMCTBA cTayn?
Yro coboii mpencTaBiseT JuarpaMMa H30TE€pMHUUECKOro pachajia MepeoxIakIeHHOTo

ayctenuta? Kakyro 3aBUCUMOCTh OHa MTOKa3bIBACT?

6.
7.

Kaxoit AYCTCHUT Ha3bIBAKOT HepeOXHa)KI[eHHLIM?
Kak wMensercs yCTOfIqI/IBOCTI) NEPCOXJIAKACHHOTO AayCTCHHUTA IIPU TTOHUKCHUHN

TeMIIepaTypbl IpeBpaIleHus?

8.

OT d4ero 3aBUCHUT XapakTep CTPYKTypbl MpPH H30TEPMUYECKOM IpPEBpAIICHUU

MEPCOXIIAKIACHHOTO ay'CTeHI/ITa?

9.

10
11
12

13
14

Ha3zoBute TemmeparypHbie 001aCTH MPEBPAIICHUS TIEPEOXIIAKICHHOTO ayCTCHUTA.

. [Ipu kaxom npeBpaieHuu ectb U AudPy3us xenesa, u quddysus yriaepoaa?

. Ilpn xakoM mpeBpalieHuy 1MoiaBieHa Toiabko auddysus xeneza?

.Ilpn kakom mnpeBpameHuMH mojaBieHa auddysus xeneza u  yriepoaa? Kakoe
MIpEeBpAICHUH SBIIIeTCS 03U dy3UOHHBIM?

. KakoB MexaHu3M nepiuTHOro npeBpameHus?

. Uro mpencraBisier co00il MpOAYKTHl MU(QPY3HOHHOTO TPEBpALICHUs ayCTCHHTa B

yrﬂepO,[[I/ICTOﬁ craan? YTo Takoe MEKIIJIAaCTHHOYHOE paCCTOHHI/IC?

15

npyra?

16
17

. Urto 0011ero IMEIOT CTPYKTYPHI TIEPIUT, COPOUT M TPOOCTUT? UTO UX OTIIMYAET APYT OT

. KakoB mexaHu3M u 0COOEHHOCTH MapTEHCUTHOTO MPEBPAILICHUS?
. Uto mpencraBiser coboi mpoaykThl 0e3nupdy3noHHOTO MpEeBpaleHUs ayCTCHUTa B

YTIEPOAUCTON cTamu?

18
19
20
21
22
23
24

. Urto mpeacTapnsieT co00i MapTEHCUT B YIJIEPOIUCTOM cTanu?

. UTo Ha3bIBAIOT KPUTHUECKON CKOPOCTHIO 3aKaIKH?

. Kak comeprkanue yriaeposaa BIUsET Ha CBOMCTBA CTAH MPH 3aKalIKe HA MApTEHCUT?

. Kakoit aycTeHUT Ha3bpIBalOT OCTATOYHBIM?

. Kakoe u3 mpeBpaiiieHuii Ha3pIBaIOT MPOMEKYTOUHBIM ?

. KakoB MexaHu3m OeHHUTHOTO MIpEeBpaICHHS ?

. Kakue ctpykTypsl 00pa3yrorcs mpu OCHHUTHOM MpeBpaiieHun? Yem oHu pa3nnyaroTcs?

KaxkosBrI ux cBoiicTsa?

25
26
27

T

—

S

. Kak nerupyromue 31eMeHThI BIUAIOT Ha yCTONYNBOCTh NEPEOXJIAXKIEHHOIO ay CTeHUTA?
. Urto coboii npencTaBisiOT TEPMOKHMHETHUECKUE TUarpaMMBbI.
. Kak M0HO Hcnonp30BaTh AUMarpaMMsl pacaia NepeoxJiaxIeHHOro ayCTeHUTa?

ema 10. OcHOBBI TepMHUYECKOH 00pa0dOTKH

JlaTb XapaKTepUCTUKY KPUTUYECKUX TOUEK CTaJH.

JlaTh onpeneneHue MOHITHS TepMUYecKast 00paboTka. YKas3arh ee poJb.

Pacckazare o kimaccudukanuyu W BUIaX TepMHUueckoi o0paboTku. IlpuBectn o06mryto
XapaKTePUCTUKY TEXHOJOTUIECKUX MPOIECCOB TEPMHUUECKON 00pabOTKH cTamu.
OOBSCHUTD, IO KAKOMY TIPU3HAKY OTKHT noApazaensercs Ha oTxur [ u Il pona.

Hatp knaccuduxanuio BugoB omkura I pona. OObACHUTE 11eNb, HA3HAYECHUE U PEKUMBI
Ka)KJ0T0 BUJA.

Hatp xnaccudukaruio BunoB omkura Il poga. OOBACHUTH 11€7h, HA3HAYCHUE W PEKUMBI
Ka)KI0ro BUJA.

Jlatp ompeneneHne TepMUYECKOH 00paOOTKH, Ha3piBaeMoW 3akanka. OOBSICHUTH BBIOOD
TEMIIEPaTyphbl HArpeBa Moj 3aKajiKy sl pa3HbIX TPy cTajeil.

OOBSICHUTD, KaK BBIOMPACTCS OXJTAKIAIONIAS CPE/Ia TP OCYIIECTBICHUN 3aKAJTKH.

Jlath  ompeneneHue  KPUTHYECKOW  CKOPOCTH  3aKajKd, 3aKaJuBaeMOCTH U
MPOKATMBAEMOCTH.



10. IlpuBectn  XapakTEpUCTHUKY  BBICOKOTEMIEPATYPHOH W HHU3KOTEMIIEpaTypHOU
TEpMOMEXaHUYECKON 00paboTKU. YKa3aTh MPEeUMYIIECTBA U HETOCTATKU KaXkJJ0T0 BUAA U
o0JacTu MPUMEHEHHUS.

11. Jatp oOmyro XapakTEepUCTHKY IHPOLECCOB  XMMUKO-TEPMHUYECKOH  0OpabOTKu:
LIEMEHTAILH, a30TUPOBAHUS U HUTPOLIEMEHTALNH.

12. O0BbACHUTD Ha3HAYECHUS U CYIIHOCTh AU((HY3UOHHOTO HACHIIIEHUS.

Tema 11. Knaccupukauus, MapKMpoOBKa, CBOICTBA U IPUMEHEHHE JIeTHPOBAHHBIX CTaJIel

1.  Jlatb ompeneneHre NOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOLIUI SJIEMEHT.

2. Knaccuduxanms JeTHpOBAaHHBIX CTaJel N0 XUMHUYECKOMY COCTaBY, 10 HA3HAYEHHUIO,
M0 KauecTRBY.

3. Kak pacnipenensroTcs JeTUPYIOUTUE JIEMEHTHI B CTaJSAX?

4.  Kak nerupyromiye 3J1eMeHThI BIUAIOT Ha ToauMophu3Mm xenes3a?

5. Kak unerupyrone 53JI€MEHThl BIHAIOT Ha YCTOMYMBOCTH MEPEOXJIAKIECHHOTO
ayCTEHUTA.

6. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKTYpe B PaBHOBECHOM COCTOSIHUHU
(OTOXKKEHHOM COCTOSTHUM).

7. Knaccudukanus JETHpOBaHHBIX CTAJCH MO CTPYKType B HEPABHOBECHOM COCTOSIHUHU
(HOpMaTM30BaHHOM COCTOSIHUM).

8. Kak B MapkupoOBKe JIETMPOBAaHHBIX CTaJlel yKa3bIBaeTCs: COJIEPKaHUE YIIIepOoJa, BUJ
JICTUPYIOIIETO 3JEMEHTa M ero CoJep)KaHue, KayecTBO. YMeTh pacimudpoBaTh MapKy cTaid,
yKa3zaB: COJAEpXaHWe yrIiepoja; BHJA JIETUPYIOIIErO 7JJIEMEHTA M €ro COJEp)KaHUE;
KJIacCU(UKAIMIO M0 Ka4eCTBY; Ha3HAUECHHE, 001acTh MPUMEHEHHUS, TPUMEPHBIEC CBOICTBA.

9. B uem 0COOEHHOCTH MUKPOJIETHPOBAHUS CTAJIH.

10. IIpuHUMIIBI TETUPOBAHUS KOHCTPYKIIMOHHBIX CTaleH.

11.  OcHoBHbIE TPYyNIIBI KOHCTPYKIIMOHHBIX CTaJIEH.

12. Ponp yriepoaa, IpUHIHUIBI JETUPOBAHUS 1 MAPKUPOBKA CTPOUTEIBHBIX CTaJIEH.

13. Kakue MallMHOCTPOUTENbHBIE CTAJM HA3bIBAlOT YJIydllaeMbIMH M Ho4Yemy?
3aKOHOMEPHOCTH WX JICTHPOBAHUS W TEPMHUYECKOW 00padoTku. IIpuBemuTe mpuMepbl Mapok
CTaJIH.

14. Cranu mig neMeHTalu, HUTPOIIEMEHTAIlUU U a30TUPOBAHUS.

15. KakoBa ponp yriepoaa M JETHPYIOIIUX 3JIEMEHTOB B IIAPUKOMOJIIMITHUKOBBIX
craimsix? OcoOeHHOCTH TpeOOBaHWM K ATUM CTalsiM W MX TepMudeckas oOpabotka. [IpuBectn
IIPUMEPBI MAPOK CTaJICH.

16. KaxkoBa poJsib yriepojia 1 JIETUPYIOIIUX 3JIEMEHTOB B PECCOPHO-TIPYKUHHBIX CTAJISIX?
OcobeHHOCTH TpeOOBaHUI K ATUM CTallsIM M MX TepMuueckas oOpabotka. [IpuBectu mpumepsl
MapOK CTaJeil.

17. OOBSICHUTH OCHOBHBIEC PUHITUIIBI CO3/IaHUS BEICOKOIIPOYHBIX CTaei

18. Cranu u criaBbl 1Sl pEXKYIIUX UHCTPYMEHTOB.

19.  beicTpopexyiiue cTaiu.

20. IIrammoBele cTanu.

21. BankoBble CTalH.

22. Cranu ajist MEpUTEIBLHOIO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, CBOCTBa M IPUMEHEHHE CIVIABOB IBETHBIX METAJLIIOB.
HemeTtasinueckne MaTepHualibl

1. OcHOBHbIE CIUIaBbl HA OCHOBE MeaH (OpPOH3HI U JTATYHHU ), UX MApKUPOBKA U IPUMEHEHUE.
2. OcHOBHbIE CIUIaBBI Ha OCHOBE QJIIOMUHHUS (ZepopMHUpyeMble, TEPMHUUYECKH
HEYNPOUYHSEMbIE U YIPOUHSEMBIE), UX MAaPKUPOBKA U IPUMEHEHHE.
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CBoiicTBa ¥ IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAHA.

4. Kaxkue crnaBbl HazbiBatoT 0a60uTamu? KakoBbl nmpuHIMIIEI UX co3naHus. [IpuBenute
IIPUMEpPHI TAKUX CIIABOB.

Kakue marepuaiibl Ha3bIBaIOT IOPOIIKOBBIE MaTepuanbl? Kak ux nomyvaror ?
Knaccugukarus, cBoiicTBa ¥ MPIMEHEHNE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

7. Knaccudukanus, cBoiicTBa M NPUMEHEHHE OCHOBHBIX TIpYMNI HEMETAIJIMYECKUX
MaTEepUaoB.

SN

6.2 BHeayquTopHasi caMOCTOsITeIbHAsi pa0oTa 00yyaroIKXCsl OCYIIECTBISIETCS B BUIE
U3y4YeHUsl JIUTEPaTyphl [0 COOTBETCTBYIOIIEMY pa3zey ¢ MpopaboTKoi MaTepuaia o TeMam
JUCLUTUTHHBI



IIpunoxenne 2

7 OneHo4YHbIE cpeacrea AJisl MpoBEeACHUSA l'lpOMe)KyTO‘ll-[Oﬁ aTrTreCTalum

a) HﬂaﬂnpyeMme Pe3yJdbTaThbl Oﬁy‘{el-[l/lﬂ U OICHOYHBIC CpEeACTBA AJIsI IPOBCACHUA

NMPOMEKYTOYHOM ATTECTALMM:

CTpyKTypHBII [Lmanupyemslie

SJIEMEHT pe3yabTaThl 00yUYeHUs

OreHOYHBIE Cpe/ICTBA

OIIK-1 CnocobGen pemarp 3a7aud  NPOPECCHOHATBHON AEATENBHOCTH, MPHUMEHSS METOJbI
MOJICTTMPOBAHMS, MAaTEMaTHUECKOro aHayn3a. EcrecTBeHHOHAYYHBIE M O0IIECHHKCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonw3yer
€CTECTBEHHOHAYYHbIE
3aKOHBl W TPHUHIUIIBI
npu pelIeHnn
MPaKTUYECKUX 3a/1a4

IIpumepHBbIii NepedyeHb TeOpPeTHYECKHX BONPOCOB ISl
NMOATrOTOBKH K 3a4eTy:

1. CrtpykTypa U cBoiicTBa MatepuaioB. AmMopdHOEe H
KPUCTAITTNYECKOE COCTOSTHUE MaTepHaia.

2. MeToapl H3y4eHHsI CTPYKTYPbl MaTEpUAIOB.

3. Kpucrammmueckas pemierka. OCHOBHBIE THIIBI PEMIETOK
METaJJIOB.

4. [Tomumopdusm. [TonmumopdHbIe peBpaleHus.

3. JleeKThI KPUCTATITUIECKOTO CTPOCHHUSI.

6. AHM30TpONUA.

7. OHepreTudyeckue YCJIOBMsl KpHUcTauM3auuu. BinsHue
CKOPOCTH OXJIaX/ICHUS Ha KPUCTAJUIU3ALIHIO.

8. Mexanuszm KpUCTaUIU3aLHH. [Tapametpsl
KpUCTAJJTU3alUH.

9. I'omoreHHoe (CaMOIIPOU3BOJILHOE) 00pa30BaHKUE LIEHTPOB

KpUcTayuM3anuu. Kpurrudeckuii 3apo/abIIi.

10. TereporenHoe (HecamMONpPOHM3BOJIBHOE) OOpa3oBaHME
LEHTPOB KpUcTaIM3auuu. MoauduunupoBanue.

11. JlenapuTHas KpucTasid3anusl.

12.  Kpucrannudeckue 30HbI CIUTKA. Y cajiKa.

13. Bugsl TUKBauu.

14. Bumer  gedopmanmu.  MexaHM3M  IUTACTHUYECKOU
nedopMmaruu.

15. Haxmen mnpum mmactuyeckor —aedopmanun.  Poinb
JMCIOKALUHI B YIPOUHEHHH.

16. Pa3pymienue meTaisos.

17. MexaHudeckue CBOMCTBa MeTauloB. KOHCTpyKTHUBHas
MPOYHOCTb.

18. MexaHndeckue XapaKTepPUCTUKH, OIpeleseMble Ipu
WCIIBITAaHNUU Ha PACTSHKEHHUE.

19. TBepmocTb U crIOCOOBI €€ ONpeIEICHUs.

20. MexaHuueckue XapaKTEPUCTUKH, OIpEAesieMble IpU
JMHAMUYECKUX UCHBITAHUAX (yAapHas BSI3KOCTb, TeMIepaTypa
XJIaJHOJIOMKOCTH).

21.  OcHOBHbIE NOHATHS TEOPHH CIUIABOB: KOMIIOHEHT, CIIJIaB,
cuctema, (aza. [Ipaswio ¢a3 (mpaBuio ['m66ca).

22.  Tumsl TBepABIX Pa3 B METAIMUECKUX CHCTEMAX.

23. IlpaBuio peruara (paBUJIO OTPE3KOB).

24.  OcHOBHbIE THIBI JBOHHBIX Auarpamm. dopmupoBaHue
CTPYKTYpBbI IBOMHBIX CILJIABOB.

25. DBTEKTHYECKOE IpeBpalleHue. [leputexTnueckoe
MpeBpalieHre. DBTEKTOUTHOE MTPEBPALICHHE.

26. XapakTepHuCTHKa U BHJ MOJTHON (a3oBoii auarpammsl Fe
-C.




27. XapakTepucTHKa KOMIOHEHTOB U (a3 cuctemsl Fe — C.
28. IlpeBpamenus U (opMuUpOBaHHE CTPYKTYphl B CTajsX
(OenpIX UyTyHax, CEphIX YyryHax) B PABHOBECHOM COCTOSTHUH

IIpuMepHbIii epeyeHb TeOPeTHYECKHUX BONPOCOB K

IK3aMEHY:

1. CBsi3b MEXIYy CTPYKTYpOW M CBOMCTBAMM CEpBIX
YyT'YHOB.

2. Knaccudukanus, MapkupoBKa U IpUMEHEHHE CEPhIX

YYTyHOB (JIUTEHHBINH, BBHICOKOIIPOYHBINA, KOBKUW, OTOEIECHHBIH,
AHTU(PPUKIIMOHHBIH).

3. BnustHue yriepoga M MOCTOSHHBIX NpUMeEce Ha
CBOMCTBA CTaJH.

4. Knaccudukanusi, MapkupoBka U  NPHUMEHEHUE
YIIIEPOAUCTBIX craneu (OOBIKHOBEHHOTO Ka4yecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHON, HHCTPYMEHTATIbHOMN).

5. [IpeBpamnienus npu HarpeBe Crajiu.

6. Pocrt 3epHa aycTeHuTa npu Harpese.

7. H3orepMuueckuii  pacmag — NEPEOXJIAKIECHHOTO
ayCTEHUTA. N3orepmuueckue JMarpaMmbl pacnana
MIEPEOXIIAKICHHOTO ayCTEHNTA.

8. [IpeBpamieHusi MNpu  HENPEPHIBHOM  OXJIAXKIACHUHU
CTaJIH. TepMokuHeTHueckue JuarpaMmsl pacnana
MEepPEOXJIaXKACHHOTO ayCTEHHUTA.

9. BnusiHue nerupyromux 3J€MEeHTOB Ha YCTOWYUBOCTD
Y KMHETHKY pacrapa MepeoxyaaxJIeHHOr0 ayCTEeHUTA.

10. [IpeBpamienuss mnpu  HarpeBe (IpU  OTIYCKe)
3aKAJICHHOM CTaJu.

11. Knaccudukanmsi, MapkupoBKa ©  IPUMEHEHHE
KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaleld (CTpouTenbHas,
MalIMHOCTPOUTENIbHAS TUTSt XOJIOTHOM IITAMITOBKH,
yiIyuliaemasi, peCCOPHO-IPYKUHHAsA, LAPUKOMOAIIUITHUKOBAS,
ctanu s 3akanku TBY, cranu mst XTO).

12. OcHOBHBIE TOHATHS U KJIacCU(UKAIMS TEPMUIECKON
00paboTKH.

13. OTXxHUT CTau.

14. 3akanka craju.

15. Otnyck cranu. CrapeHue.

16. XUMHKO-TepMHUUecKasi 00paboTKa.

17. Tepmomexanndeckas 00pabOTKa CTamu.

18. CnnaBel Ha OCHOBE MeiM (OpOH3BL, JTATYHH).

19. CrutaBbl HA OCHOBE AJIFOMUHMSL.

20. CriaBel Ha OCHOBE TUTaHA. baOOWTEI.

21. [TopomikoBeie, KOMIO3UIIMOHHBIE, aMmopQHBIE
MaTepHAIbL.

22. CpolicTBa M TNPUMEHEHHE OCHOBHBIX TPYIIII

HCMCTAJUIMYCCKUX MATCPHUAJIOB.

OIIK-1.2

Pemaer cranmaptHbie
npodeccuoHaIbHbBIC
3a/1auu c
IMPUMCHCHUCM
OOIIEeMH>KEHEPHBIX
3HAHUU

IIpuMepHbIe NPaKTHYECKHE 3aIaHUs /151 3a4eTa

1. KakoBbl pa3Mepbl CTPYKTYPHBIX JJIEMEHTOB, KOTOpBIE
MOXXHO YBHJETh (pa3pemnTb) C TIOMOIIbIO ONTHYECKOTO
(cBeroBoro) mukpockomna? Kak BeIOpaTh 1Moje3HOe yBETUUCHUE
Mukpockomna? KakoBa ocHOBHasi 0COOEHHOCTb MPUTOTOBJICHUS
00BEKTa JJIi MUKPOCKOIIMYECKOT0 HCCIIE0BaHuUs?




2. OOBsICHUTD, 3a4eM HEOOXO0IUMO HUCCIIEN0BATH
MakpocTpykTypy? Kakumu metogamu 3170 MoxxkHO caenatb? Uto
MOJKET CIIYKHUTh 00bEKTOM MaKkpoaHaan3a’?

3. Kakum METOJIOM MO>KHO YCTaHOBHTH TUI
KPUCTAJUNIMIECKON pelieTkn Meramia u ee mapamerpsl? Kakue
TUMBl PpEIIeTOK BcTpeyaroTcss y wetamioB? [louemy oHu
Ha3bIBAIOTCS TUIOTHOYTTAKOBAHHBIMHU ?

4. IlpuBenute mnpuMep BIUSHUSA TUMNA CBS3UW  (THUIA
KPUCTAJUTMIECKOM PEIIeTKH) Ha CBOMCTBA MaTepHaa.

5. ITlouemy cBOWCTBa  KPHUCTAaJUIMYECKOIO  MaTepuaa,
M3MEpEHHBIC B Pa3HBIX HAIPABICHHSX, MOTYT OTIHYaThcs? B
KaKMX MaTepuaiax 3To SBJICHHE He HabIogaeTcs U nouemy?

6. Tlouemy mpH XOJNOMHOW TUTACTHYECKOW IedopMaryu
(IWTaMMOBKE MM BBITSDKKE) MOTYT 00pa3oBaThbcs (ECTOHBI MO
KpOMKE (Kparo) u3ienus?

7. OOBACHUTH, YEM PaA3IUYAIOTCS O-XKEJIe30, Y-)KEIe30 HU
d-xene3o?

8. Tlowemy mpm XOJIOIHOW TIUIACTUYECKOH JeopManuu
BO3pPACTAIOT MIPOYHOCTHBIE XapakTepucTuku? Kak 3To siBIeHHe
Ha3bpIBaeTCs? B KakuX cirydasx 9TO SBJICHHE HEKEJIATEIbHO?

9.  Yro 03Ha4yalT TEPMHHBI Ae(HOpMAIMIOHHOE YIPOYHEHHUE,
3epHOTPAaHIYHOE YNPOYHEHHE, TUCIIEPCHOHHOE YIIPOYHEHUE,
TBEPJOPACTBOPHOE yIPOUYHEHHE?

10. Tlosicauth rpaduyecknn (GU3MUYECKUA CMBICT TOHATHS
«paBHOBECHasl TeMIlepaTypa KpHCTAIM3alMU (TUIABICHUA ).
Kakoe ycnoBue HEOOXOAUMO BBITIOJIHUTH, YTOOBI Hayajics
nporecc KpucTaauin3anuu?

11. OOBscCHUTH, B YEM OTJIMYHAE KPHUBBIX OXJIAXKICHHS
KPUCTANIMYECKUX U aMOpQHBIX Tena? MOXKHO JM HOIy4YHUTh
amMopQHBII MeTaIT (METAJUIMYECKOE CTEKII0)?

12. TIlouemy 3epHa 3aKpUCTAJUIN30BaABIIErOCs
METAJUIMYECKOTO MaTepuaja He HMEIOT TI'eOMETPUYECKU
MIPaBUIBHON OPMBI?

13. Kakyro mnenp mnpecineayrT TpU BBEICHUH B pacIuiaB
(kugxkuit  mertamn) moaudukatopo? IlpuBectn mpuMepsl
NeCcTBUS MOIU(PUKATOPOB.

14. OOBscHUTS, B Kakon OTJIUBKE 3epHO
3aKpUCTAJUIM30BABIIETOCS MeTayuia Oyxer Ooibiie:  mpu
pa3nMBKe JKMIKOTO MeTajula B IecuaHylo ¢(opMy HIH B
METAJUTHYECKYI0?

15. OOBSICHUTh, K YEMy MOXKET TPUBECTH Ieperpes
pacruiaBa mpeJ pa3jIuBKOH ero B (GOpMBI (H3II0KHHIIB)?

16. OOBSICHUTD, 3a4eM MIPOBOJSAT orepaluo
MOJACTY’)KMBaHUS Ipu  noidydyeHuun omiuBok? Kak  ee
OCYIIECTBUTD

17. OOBsCHUTD, TpU KaKOM JedopManuu  MOKHO

HEoOpaTuMo U3MEHHUTH (PopMy, pa3Mepsl U CBOIICTBA MaTepHaia
— YIpPYToi WM MJIaCTHYECKOMN?

18. OOBSICHUTh TIOHATHE TEOPETHUYECKass MPOYHOCTh
kpucramia. Kak oHa u3MmeHsieTcs npu U3MEHEHHUU IUIOTHOCTH
UCIOKAIN?

19. OOBACHUTD, YTO NPOUCXOAUT TPU (POPMHPOBAHUHU
TEKCTYpHI B IeOPMUPOBAHHOM MaTepuaue?




20. 3adem TpeOyeTcsi BOCCTAaHABIMBATH IUIACTUYHOCTH
X0JI0THO1e(hOPMHUPOBAHHOTO aucTa (xanmuOpoBaHHOM
3aroTOBKH, BOJOYeHOU mpoBosiokn)? Kakoit oOpaboTkoil 3TO
MO>KHO caenaTh?

21. OOBSCHUTB, Kakoe CBOWCTBO Marepuaia
XapaKTepu3yeT TBepAOCTh. Ha ueM OCHOBBIBAIOTCS METO/IbI
n3MepeHnus tepaoctu? B yem ux ornuuune?

22. Kak mpoBoasT ucnblTaHWE HA YJApPHYIO BSI3KOCTbH?
Kaxoga ero uemns?

23. C Kkako# 1enbIo MPOBOJAT YCTATOCTHBIE UCTIBITAHUS?
24. Ha npumepe 1By XKOMIOHEHTHOW CUCTEMBI ITOKA3aTh,

KaKyl0 MH(OPMAIMIO MOXHO IMOJyYUTh, MOJIb3YSACh MPABUIOM
phIyara (IpaBUIIOM OTPE3KOB).

25. CxemaTuyHO M300pa3uTh JuarpamMMmy JBOHHOM
CUCTEMBl C OTCYTCTBHEM pacTBOPUMOCTH (C  TOJHOU
pacTBOPUMOCTBIO, C  OTPAaHUYEHHOW  PAaCTBOPUMOCTBHIO)
KOMIIOHEHTOB B TBEPJOM COCTOSIHUH, JaThb XapaKTEPUCTHKY
TOYEK, JIMHUHI AuarpamMmsl, (a3 1 0e3BapHaHTHBIX IPEBPALICHUN
CUCTEMBI.

26. Paccuurath OTHOCHUTEIJIbHOE KOJINYECTBO
CTPYKTYPHBIX  COCTaBJSIOUIMX CIUIaBa HpU  KOMHATHOU
TEMIepaType M CXEMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa
JIBOMHOM CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C TOJHOM
pacTBOPUMOCTBIO, C  OTPAaHUYEHHOW  PACTBOPUMOCTHIO)
KOMITIOHEHTOB B TBEPJIOM COCTOSIHUH.

27. Onumure oOpa3oBanue nenedypura. B kakux
CIuIaBax OH 0Opa3yeTcsi, KaKOBbI YCIIOBUSI €ro 00pa3oBaHUs?
Kakoit neneOyput Ha3blBalOT mNpeBpaiieHHbIM? CxeMaTHYHO
n300pa3uTh  CTPYKTypy JieneOdypura IpH  KOMHATHOM
TeMIepaType.

28. Onwumure obpa3oBanue mepnuta. KakoBbI ycinoBus
00pa30BaHus U XapaKTEPUCTUKHU ITON CTPyKTyphl? CXxeMaTHYHO
M300pa3uTh CTPYKTYpy NEpiauTa Mpu KOMHATHOW TeMIepaType.
KakoBbI pa3HOBUIHOCTH 3TOH CTPYKTYphI?

29. N3006pa3uts quarpaMmy COCTOSIHMS XKele30 — KapOua
xKenesa, ykazarb (a3pl BO Bcex o00dacTAX Juarpammsl,
paccMOTpeTh IpeBpalleHus B cruiase, coaepxamiem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cruraB Ha3pIBaeTCs?
Paccuntath  OTHOCHTEIBHOE  KOJUYECTBO  CTPYKTYPHBIX
COCTABJIAIOLIMX B 3TOM CIUIaBE U CXEMaTHMYHO M300pa3uTh €ro
CTPYKTYpy NP KOMHATHOM TeMIiepaType.

30. OOBsACHUTH, uYeM JuarpaMMa xene3o — rpadur
OTJIMYAeTCA OT JAMarpaMMBbl Kele30 — IeMEeHTHT. M300pa3uth
CXEMaTHUYHO  CTPYKTYpbl ~ C€pbIX YYI'YHOB C  pa3HOH
METaJUIMYeCKOH OCHOBOHU ((peppuTHOMN, (HEeppUTHO-TIEPIUTHOM,
MEPIUTHOW) W C pasHoh (opMoit TpaUTOBBIX BKIFOYCHHUI
(mmactuHYaToM, mapoBuAHON). OOBSICHUTH, KaK MPOUCXOJUT
nporecc rpadpuTH3alMd U (POPMHUPOBAHUS CTPYKTYpPHI B 3TUX
CIJIaBax.

IIpumepHbIe NpaKkTHYECKHe 3aJaHUS 115 IK3aMeHa:
1. N300pa3uTh MOJHYIO AUArPaMMy COCTOSIHUS KEJIe30
— yriepoj, yka3aTh ¢a3pl BO BceX OOJACTSIX Juarpammbl,




paccMOTpeTh MPEBpalleHHUs B CIUIABE CHCTEMbI JKENe30 —
Kapoun xenesa, coaepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
4,7y % C. Kak Takoii cmiaB Ha3biBaeTrcs? Paccuurath
OTHOCHUTEJIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOIIUX B
3TOM CIUIaBE M CXEMAaTUYHO W300pasuTh €ro CTPYKTYpy MpH
KOMHATHOW TEMIEPATypE.

2. N300pa3uth NoaHyo quarpaMmy COCTOSTHHS YKEJe30
— yriepoja, yka3aTh (ha3bl BO BCEX 00JacTIX Iuarpammbl,
paccMOTpeTh MPEBpalleHHs B CIUIABE CHCTEMbI JKEJe30 —
rpadput, coxepxamem 2,5 % C, ¢ pa3HON MeTaJuTMYECKOH
OCHOBO# ((eppuTHOU, (PeppUTHO-TICPITUTHOMN, IEPIUTHON) U C
paszHoil Qopmoii TpadUTOBBIX BKIIOYCHHH (TIACTUHYATOMH,
mapoBuaHo). Kak Ttakoit cruiaB HazpiBaerca? CxeMmMaTHUHO
1300pa3uTh €ro CTPyKTypy NpH KOMHATHOM TemIeparype.

3. PactmdpoBate Mapku cTanmm, ykazaB COJEpKaHHE
yIIepoAa, BHI M COACPXKAHUE JIETHMPYIOIIMX 3JIEMEHTOB,
KauecTBO, Ha3HAYEHHUE U IPUMEPHBIE CBOMCTBA.

4. PacmmdpoBath MapKy ceporo (stuTeiinoro,
BBICOKOIIPOYHOT'0, KOBKOI'0) UyIyHa, YKa3aB €ro CTPYKTypy H
YCJIOBUS NIOJyUEHUS

5. Ha3zoBuTte KpuTHYECKHE TOYKU CTAlTM  UX 0003HAYCHUE.
Kak onu onpenensorca? Yka3zaTh X IIOJIOKEHUE HA AMAarpaMMe
Fe-C.

6. Kakoii ayCTEHUT " ouemMy Ha3bIBAIOT
nepeoxyiaxaeHHpiM?  Kak  ompenenuTs  CTENEHb  €ro
NepeoXJIaXKACHNA?

7. [louemy B 3aKkajeHHOM CTamu BCErga IPUCYTCTBYET
OCTaTOYHBIN ayCTECHUT?

8. Kax M0>XHO HCTI0/1b30BaTh Ha IPAKTUKE U30TEPMHUUECKHE
JyarpamMMbl pacrajia nepeoxyak IeHHOro ayCTeHUTa?

9. Kak wu3smensTcst cBoiicTBa cTanM NpU YBEJIWYEHHUH
CKOpPOCTH OXJaXACHUS B NEepiIUTHOM HHTepBasie? OOBACHUTS,
nouemy?

10.  BwiOpath  Hambosiee  IUCHEPCHYIO  CTPYKTYPHYIO
cocraBisionyro, (opmupyromytocs 1pu  audHy3MOHHOM
pacnaze nepeoxJa)xIeHHOIO ayCTEHUTA.

11. Uro o0miero u B 4eM OTJIMYUSA B CTPYKTYypax MEpJIuT,
copOuT 1 TpOOCTUT?
12. OOBsSCHUTH, MOYEMY MAapTEHCUT MMEET BBICOKYIO

TBEPAOCTb. 3a4eM CTallb CO CTPYKTYpPOW MapTeHCHTa HaJ0
MOABEPTaTh OTIMYCKY?

13. OOBsACHUTD, B KaKOW cTasid OyJeT BbIIIE TBEPAOCTD MPH
3akainke: B cranu 45 unu 30XI'C?
14. OObBsicHUTh, Yy KakoW cramu  Oynmer  Oojble

IIPOKAJIMBAEMOCTb — YTJIEPOAUCTON MM JETUPOBAHHON? 3aueM
HE00XO0AMMO 3HATh MPOKAIMBAEMOCTb CTaJIN?

15. Kak BbIOpaTh CKOPOCTh OXJAXKACHUS NPH 3aKaJIKEe JUIS
MOJyYeHHUs] MapTEHCUTHOM CTPYKTYpbl IO BCEMY CEUYEHHUIO
n3nenus?

16. Jost Kakou CTaJld  —  JODBTETOMIHON  WIHU
3a3BTEKTOUIHON — HYXHO NIPHUMEHATH HEIMOJIHYIO 3aKajky?
[TosicauTh, ucnonb3ys quarpammy Fe-C.

17. CpaBHHTE CBOWCTBA CTalIHM ¢ OCHHUTHON CTPYKTYpOH H




MapTEHCUTHON CTPYKTypoil, ¢ OEMHUTHOM M TPOOCTUTHOM
CTPYKTYpoi. OOBACHUTE pa3INUHUSL.

18. [Toyemy mnpu OTIyCKe 3aKaJ€HHOW CTaJld BBHIOMPAIOT
pa3IuyYHbIe TeMIIepaTypbl HarpeBa?
19. Kakast cranp mocrne ymydmieHust OyneT WMeTh Oolree

BBICOKYIO TBEpAOCTh: cTaib 45 wu crans 30XI'C, ecnu oTmyck
MIPOBOJIUIIM TIPH OJTHOM U TOH ke Temmeparype?

20.  Ilodyemy pexylimii HHCTPYMEHT U3 YIVIEPOJUCTON CTaIH
MO/IBEPraloT HHU3KOMY oTnycka. Kakas Oynmer cTpykrypa u
CBOICTBA TAKOI'0 UHCTPyMEHTA?

21. B d4em ocHOBHas 0OCOOCHHOCTP U MPEUMYIIECTBA
TEPMOMEXaHUYECKOH 00pabOTKH cTamu?
22. C  kakoH  1eNpl0  HACBHIAIOT  TOBEPXHOCTh

HU3KOYTJIEPOAMCTON CTAIN yraepoaom?

OIIK-1.3

[Ipumensier  MeToabI
MOJEIMPOBAHUS "
MaTeMaTHYECKOTO
aHanu3a JUisl peleHus
3a1a4

IIpnMepHble NPpaKTHYECKHe 3aJaHUS 1JIsl 3a4eTa 10
peLIeHHIO 32124 U3 NPodeccCHOHATbHOI 00J1acTH

1. Kaxk npoBectu Mmakpoanann3? KakoBsl €ro 11eim, MeToab1?
2. Kakum MeTomoM MOXKHO HCCIeNoBaTh pacHpeeieHue
Cepbl B CIUTKE (OTIMBKE, 3aTOTOBKE)?

3. Kak npoBecTu riry6okoe TpaBleHHE CTaIBbHOTO 00pasIia.
Kaxossl ero nenu?

4. Kakum MeromoM MOXKHO BBISIBUT TIOPBI, TPEIIHUHBI,

PaKOBUHBI, KPyIIHbIE HEMETAIMUYECKHUE BKIIIOUYEHHUS B OTJINBKE
(cmuTKe, OTIMBKE, TOKOBKE, MPOKaTe)?

3. [Ipu wmakpoaHaM3e CIHUTKA BBISBICH JIMKBAMOHHBIN
KBaJgparT (moAaycajo4yHas JIMKBaLUs, OCEBas IOPUCTOCTb,
CKBOPEYHHK, KaMHEBUIHBIA W3JIOM, (IIOKEHBI, MMUPEPHBIA
u3iaoM, paccioeHue). OOBSICHUTh MPUYUHBI HOSBICHHUS 3TOTO
negekTa HW  BO3MOXKHBIE  CIIOCOOBI ~ €ro  HCHpPAaBJICHHUS
(mpenoTBparieHus).

6. Kak oTinMuuTh yCTaaoOCTHBIA H3JIOM OT MPOYMX BHUJIOB
n3noma? KakoBbl IPUUMHEI TPOSIBJICHUS TAKOTO U3JI0Ma?

7. Kaxk oTnnuunTh BsI3kO€ pa3pylieHne OT XpynKoro?

8. Kak nmpoBecTH  MHMKPOCKOIIMYECKOE  MCCIIEIOBAHUE
MeTamyeckoro Marepuana? YTo MOKHO BBISIBUTH C TIOMOILBIO
TaKOI'0 UCCIIEOBAHNA?

9. Kak MOXHO mMOBIMATH HAa BEJWYMHY 3€pHA IpU
Kpuctayusanuu metaa? Kakue Mepsl MOKHO IPEUIOKHUTH
IUISL TOTO, 4TOOBI OOECTIEYNTh TOYYEHHE MEJKOro 3epHa Npu
KpUCTaJIIIU3auu?

10.  OOBSCHHUTH, B YeM PA3TUINE MEXKTY XOJIOJHON U TOpsUeH
mwiactuueckoit  gepopmanusmu? [louemy mpu  XOJIOIHOM
TUTACTUYECKOW  JeopManuu  HaOMIOmaeTcs  yIpOYHEHHE
MeTalla, a Ipu ropsueil 3Toro He MPOUCXOIUT?

11. Kak BOCCTaHOBUTH IIJJACTUYHOCTD
X0J0IHO1e(hOPMUPOBAHHOTO aucTa (xanmuOpoBaHHOM
3aroTOBKM, BOJIOUEHOM mpoBosioku)? Kak ocymiecTBUTH
OIlepalyIo PEKPUCTAIN3ALMOHHOIO OT)KUTa?

12.  Kak onpeaenutb npeaen ynpyrocts (Ipeaesl TeKy4ecTH,

npenen IPOYHOCTH, OTHOCHUTEJIbHOE yAJIMHEHUE,
OTHOCHUTEJILHOE CY’>KE€HUE, TBEPAOCTb, YIApHYIO BSA3KOCTb)
Marepuana?

13. Kak onpenenuth OTHOCHTENIBHOE KOJIMYECTBO (a3




(CTPYKTYPHBIX COCTABJISIFOIINX) TP 3aJlaHHON TemIepaType B
nBoiHbIX citaBax? [losicHuts rpaduyecku.

14. Tlpu xakux yCJIOBHUSX B METAJUIMUYECKUX CIIaBaX MOXKET
o0pa3oBaTh TBEP/bI PAacTBOpP 3aMelleHUsi (TBEPIbI pacTBOp
BHEJIPEHUS, XUMUYECKOE COCAMHEHUE, MEXaHUYecKas CMECh
koMroHeHToB)? Kak BeirmsaaTr obmactu 3tux  ¢a3  Ha
TuarpaMmax COCTOSTHUS?

15. CxemaTnuHO U300pa3uTh KPUBYIO OXJAXIEHUS U
CTPYKTYpy JIOOOTO CIUIaBa JIBYXKOMIIOHCHTHOH CHCTEMBI (C
OTCYTCTBHEM PAaCTBOPUMOCTH, C TOJHON pPacTBOPUMOCTBIO, C
OTPAaHUYEHHOW pPACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM
COCTOSTHUM ) ITPH KOMHATHOM TeMIleparype.

16. CxemMaTuyHO U300pa3uTh CTPYKTYypy JIIOOOrO CIUIaBa
JBYXKOMIIOHEHTHOM CHCTEMBbI IpPH KOMHATHON TeMmIiepaType,
paccuuTaB  OTHOCUTEIBHOE  KOJIMYECTBO  CTPYKTYPHBIX
COCTAaBJISIOLLIUX.

17. Ilpm MHUKpPOCKONMYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmonaroTcs 3epHa (epputra U HEOONBIIOE KOIHYECTBO
nementuta. Kak HaspiBaeTcs Takoi cruiaB? KakoBwel ero
CBOICTBa U 00JIACTH IPUMEHEHHS?

18. Ilpm MHUKpPOCKONIMYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmonarotes 3epHa heppura u nepaut. Kak Ha3piBaeTcs Takoi
criaB? KakoBbl €ro CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMYECTBA
nepnuta? KakoBbl 0051aCTH MPUMEHEHUS 3TUX TJIAaBOB?

19. Ilpm MHUKPOCKONMYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmonatotes nepauT. Kak HaszpiBaeTcs Takoi craB? KakoBsl
Pa3HOBHUIHOCTH TAKOW CTPYKTYPHI M pa3JINUus B UX CBOMCTBax?
20. IIpm MHKPOCKOIIMYECKOM HCCJIEIOBAHMM B CIUIABE
HaOII0AI0TCS TIEPJIUT M CETKA IIEMEHTUTA 10 TPAaHUIIaM 3€pEH.
Kak HaspiBaeTcs Takoii crutaB? KakoBbsl ero cBoicTBa M 00JaCTH
MPUMEHEHUSA?

21. Ilpm MHKPOCKOIIMYECKOM HCCJIEIOBAHMM B CIUIABE
HaOmomaetcss nenaeOyput. Kak HaszpiBaeTcss Takoil crutaB?
KaxoBsl ero cBoiicTBa u 0071acTi MPUMEHEHUS?

22. Ilpm MHUKpPOCKONMYECKOM HCCIIEJOBAHUM B CIUIaBE
HaOmonarotrcs 3epHa Qepputa W BKIodeHHs rpadura. Kak
Ha3bIBaeTCs Takue CIutaBbl? KakoBbl pa3sHOBUAHOCTH CIJIABOB C
TaKUMHU CTPYKTYPHBIMU COCTaBJISIOIIMMH, KaKOBBI pa3nuus B
UX CBOMCTBax?

23. Ilpy MHKPOCKOIIMYECKOM HCCJIEIOBAHMM B CIUIABE
HaO0JII01al0TCs 3epHa PeppuTa, NEPIUT U BKIIIOYCHUS TpaduTa.
Kak Ha3biBaeTcsi Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH
CIUIABOB C TAaKUMH CTPYKTYPHBIMU COCTaBIISIFOIIMMU, KaKOBBI
pa3nu4us B UX CBOMCTBAxX?

24. Ilpm MHKPOCKOIIMYECKOM UCCJIEIOBAHMH B CIUIABE
HaOJIo1al0TCA MEePINT U BKIoYeHus rpaduta. Kak Ha3piBaeTcs
Takue cruiaBbl? KakoBbl pa3HOBHIHOCTU CIUIABOB C TaKUMU
CTPYKTYPHBIMH COCTABIISIFOIIMMH, KaKOBBl pazinyusi B UX
cBOMCTBax?

25. Kak waeHTHGUIUPOBAT, B CTald BUIMAHIITETTOBYIO
cTpykTypy? Ilpu KakuxX yClIOBHSX OHA MOXKET 00pa3oBaThCs U
Kak 3TO MOBJIMSET HAa CBOMCTBA CTAIN?

26. Ilpum KakMX YCJOBHSX B CTaJd MOXET 00pa3oBaTbcs




nepechblieHHbI pepput? Kak oH noBiuseT Ha CBOICTBa CTaju.
Kak npenotBpaTuth ero oopazoBanue?

IIpumepHbIe NpaKTHYECKHE 32aHUS IS IK3aMeHa 1o
penleHnIo 3a1a4 u3 npodeccuoHaabLHOM odaacTu (5

ceMecTp)

l. OOBsACHUTD, KaK BEIOPATh COZlEpKaHKUE YITIEPO1a B CTAIH
IJid  MW3rOTOBJICHHUA  AC€TAJIM  MAallWMH, KOHCTPYKOHU WA
COOPYIKEHHS.

2. OOBsICHUTD, KaK BHIOpATh COAEPIKAHNE YTIIEPOa B CTAIH
JUIsl U3TOTOBJICHUS PEXKYLIETo (IITaMIIOBOT0) HHCTPYMEHTA.

3. Kak mo cTpykTypHOMYy MpH3HAKY MOXHO OIIPENEIIUTH

ctanp (Oenplii YyryH, cepblii UyTyH, MOJIOBUHYATHIN YYTYH,
YKEJe30 TEXHUUECKOU YUCTOTHI)?

4. OOBSICHUTH, MOXKHO JIM HCIIOJb30BaTh OEBbI UyTyH B
Ka4eCcTBEe KOHCTPYKIIMOHHOTO MaTepuana.

5. OObBACHUTb HpeuMylIecTBa CEPOro  4YyryHa IO
CPaBHEHUIO CO CTAJIbIO.

6.  OOBICHUTb, MOXKHO JIM HCIOJBb30BaTh OEJbId UyTyH B
KayecTBe KOHCTPYKIIMOHHOTO MaTepuaa’?

7. OOBsicHUTB, Kakas (opMma rpaura B MEHbILIEH CTENEHU

ocnabyisieT METaJUIMYeCKyl0 OCHOBY 4yryHa? Kak mnomyduTs
Takyio (opMmy rpaduta B OTJIUBKE?

8. Kak nonmyuuTs OTIMBKY CO CTPYKTYypO# KOBKOIO yyryHa?
KakoBbl pPa3HOBUAHOCTU CTPYKTYphl TaKOro YyryHa U €ro
cBoiicTBa?

9. [Touemy He MPOUCXOAUT YIPOUHEHUS CTAIU IPU TopsUeit
mactudeckoit negopmanuu npu 1050 °C?

10. Tlouemy nedopmarus cunna (Tmr = 327 °C) mpm
KOMHATHOM Temreparype sBisieTcst ropssueit aepopmanueii?

11. Ilpm pexpucTalIM3aMOHHOM OT)KHMI€ XOJIOAHOKATaHOU
JeHThl u3 ctanu 08Km OXJaXKAEHUWE B MHTEpBaje TeMIeparyp
680 — 370 °C Bemyr c Majoi ckopocThio. Ilouemy »5TO
HeoOxoauMo?

12.  Ha3HauuTh peXUM PEKpUCTAIIIN3ALUOHHOIO OT)KHUTa JUIs
HHUKOYTJIEPOAUCTON XOJOJHOKATAHOM JINCTOBOM CTaJIH.

13.  Kak onpeznenstoT CKIOHHOCTb CTaJIM K POCTY 3€pHa IIpH
Harpee?

14.  Ha3HauuTh pexuM IOJHOTO OTXKHUra AJIs CTAJIA Mapku 45.
15.  Ha3HauuTh peXxuM HOpMaIU3aluu ISl CTalld Mapku 45.
16. BriOpaTh TepMHUECKYIO0 OOpabOTKY [UIs HCHpaBICHHUS
BUJMAHLITETTOBON CTPYKTYpHhI B CTAJIbHON OTJIMBKE.

17. BeiOpaTh TepMHUECKYIO0 OOpabOTKY [UIs HCHpaBICHHUS
KPYMHO3E€PHUCTOU CTPYKTYPbI TOPAUYECKATAHOU CTAJIH.

18. BoiOparth 3akamouHyr  cpeay, 00eCredrBaronIyro
HauOOJIBIIYIO IPOKAJIMBAEMOCTh YIJIEPOJUCTON CTANH.

19. BpIOpaTh 3aKaj04HYyIO Cpedy AJIS 3aKaJIKHU JISTHPOBAHHOU
YIJIEPOJIUCTON CTAJH.

20. BeiOpate  peXuUM  OTHYCKa  3aKaJleHHOHM  CTajH,
o0ecIeunBaroIiii COXpaHEHUE BHICOKOW TBEPIOCTH.

21. BpiOpate  peXuM  OTHYCKa  3aKaJleHHOM  CTajH,
oOecrnieunBaroIINi BHICOKHE YIIPYTHe CBONCTBA

22. BpiOpaTh  peXuUM  OTHYCKa  3aKaJleHHOM  CTajH,
o0OecneyrBarOIMi COYETaHNE BHICOKOW MPOYHOCTH, TBEPAOCTH,




IJIACTUYHOCTHU U YJIapHOM BSA3KOCTH.

23.  Cranp 45 Obuta MOABEprHyTa HarpeBy IOJ 3aKaJKy [0
temneparypbl 740 u 840 °C. Kakoil pexxum HarpeBa BbIOpaH
MPaBUWIBHO U TTOYEMY?

24.  Cranp Y10 6bU1a mOABEprHyTa HArpeBy IMOJ 3aKaJKy 10
temriepatypbl 740 u 900 °C. Kakoii pexxum HarpeBa BBIOpaH
NPAaBUIBHO U IToYeMy?

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOYHOH aTTeCTAIMU, IOKA3ATeJIM U KPUTEPUH
OLICHUBAHMSA:

HpOMe)KyTO‘IHaﬂ aTrrecTalusd 1Mo JMCHUIIJINHE «MaTepna.HOBez[eHne» BKJIFOYaACT
TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJISIOINE OLICHUTD YPOBCHL YCBOCHUA O6yLIaIOIJ_II/IMI/IC$I 3HaHI/II>'I, n
IMMPAKTUYCCKUC 3alaHUA, BBIABIIAIONINE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I YMeHI/Iﬁ n BJ'IaI[eHHfI, n
IMPOBOAUTCA B BUAC 3aUCTa U 9K3aMCHA.

3ayeT mpocCTaBisAeTCs MOCie OLIEHKH 3HaHUM 00y4JaloLIMXCs 10 pe3yJIbTaTaM 3allUTh
BBINOJIHEHHBIX JTA00PATOPHBIX paObOT U KOHTPOJIBHBIX PadOT, BKIIOYAOLINX TEOPETHUECKUE
BOIIPOCHI U IIPAKTUYECKUE 3a1AHMUSL.

IToka3zatenu u KPUTCPHUHU OICHUBAHUA 3a4€Ta:
ﬂJ’IH IMOJIYUCHHUA OLICHKHU

— «3a4TeHO0» — OOydalomMiics JOJDKeH II0Ka3aTh 3HAaHUS HE TOJBKO Ha YpOBHE
BOCIIPOU3BEJCHUS U OOBSACHEHUS HMH()OPMALMU, HO M HHTEJUIEKTyaJlbHble HAaBBIKM PELICHUS
npobjeM W 3a/1ad, HaXOXKIACHUS YHUKAIbHBIX OTBETOB K NpoOjeMaM, OLEHKH W BBIHECCHHS
KPUTUYECKHX CYXKIECHUI;

— «He 32a4TeH0» — 00yUaIOILIUIiCs HE MOXKET [T0Ka3aTh 3HaHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BsICHEHUST HH(POPMAITUH, HE MOXKET TOKa3aTh HHTEIUICKTYaIbHbIC HABBIKH PEIICHHS ITPOCTHIX
3a7a4.

DK3aMeH MO JaHHOW TUCIMIUIMHE TPOBOIUTCS B YCTHOH (hOpMe MO SK3aMEHAIIMOHHBIM OHIeTaM,
KaKJIbIH 3 KOTOPHIX BKIIFOUAET 2 TEOPETUUCCKUX BOTPOCA U OJTHO MIPAKTUUECKOE 3aJIaHue.

IToka3zarenu u KPpUTEPUHA OLICHUBAHUS IK3aMEHAa:

— Ha OICHKY «OTJIHYHO» — OOydJalomuics JIeMOHCTPUPYET BBICOKUH YpPOBEHD
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMaTHYECKOoe M TIyOOKOoe 3HaHHE
y4eOHOTO MaTepuasia, CBOOOJHO BBITIOJNHSAET IMPAKTHYECKUE 3aJaHHs, CBOOOIHO OIEpUpPYET
3HAHUSMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYalIUSAX MOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLICHKY «XOPOLI0» — 00YYaromUCs TIEMOHCTPUPYET CPEIHHUIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHMSI, yMEHHSI OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHHs IPU AHAIUTUYECKHX ONEpalusIX, NEpPeHOCe 3HAHMM W YMEHHH Ha
HOBBIE, HECTAH/IaPTHBIE CUTYaLINH.

— Ha OLEHKY «YAOBJICTBOPHUTEJBbHO» — OOyYaroIIMHCS EMOHCTPUPYET MOPOTOBBIM YpOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIHI: B X0/1€ KOHTPOJIbHBIX MEPONPUATUN JTOIYCKAIOTCS OIIUOKH,
MPOSIBIISIETCS. OTCYTCTBHE OT/AEIbHBIX 3HAHUI, YMEHH, HaBBIKOB, O0YYaIOUIUIICS UCIIBITHIBAET
3HAYUTENbHbBIE 3aTPYIHEHUS MPH OMEPUPOBAHUU 3HAHMSIMH M YMEHHSIMH IPHU HX MEepeHOoce Ha
HOBBIE CUTYallUH.




— Ha OIIEHKY «HeY/JA0BJeTBOPUTEIbHO» — O0YJAIOITUICS TEMOHCTPUPYET 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuasa, JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I[0Ka3aTh
MHTEIJICKTYalbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



