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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:

OO1w1ast 1 HeOpraHuyecKas XMMHUs

OCHOBBI METAJITypru4ecKoro Npou3BOACTBA

ConpoTuBiieHUE MaTEPUATIOB

®dusuka

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

TexHo0rUM NPOU3BOACTBA COPTOBOTO IIPOKATA

Teopus 00pabOTKM METAIOB AaBiICHUEM (YacTh1)

OCHOBBI HAHOTEXHOJIOTUI

IIpon3BoacTBEHHAs - TEXHOJIOTMYECKasl (IPOEKTHO-TEXHOIOTMUECKast ) IPAKTUKA

TexHosorny Npou3BOACTBA JINCTOBOIO MPOKaTa

TexHon0rus NPponU3BOACTBa METU30B

MeTop1 MCClIe0BAHNS MaTEPUAJIOB U IIPOLIECCOB

IToaroToBka K mporeype 3aliThl ¥ 3alUTa BBITYCKHOW KBAIN(UKAMOHHONW paboThI

TexHonorus HaHECeHUsT aHTMKOPPO3UMHBIX MOKPBITUH B LeXax 0O0pabOTKHM METauIOB
JTaBJICHUEM

3 KomnereHunu 00y4amuerocs, (popMupyemMbie B pe3y1bTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJISA) U IIVIAHUPYeEMble Pe3yJIbTAThl 00yUeHus

B pesynbrate ocBoeHMs AMCHUILIUHBI (MOIyJsl) «MaTepuanoBeneHre» 00ydarouuiics
JOJKEH 001a1aTh CIIEAYOIIMMU KOMIIETEHIUSAMHU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTOP JOCTHIKCHUA KOMIIECTCHIIN

OIIK-1 Cnocoben pemaTh 3agaudl NPOPECCHOHATBHON JAEATENBHOCTH, MPUMEHSSI METOJbI
MOJIETTMPOBAHMS, MAaTEMaTHIECKOT0 aHAJIN3a, ECTECTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHUS

OIIK-1.1 Hcnonb3yeT e€CTeCTBEHHOHAYYHBIE 3aKOHbI M IIPUHLMUIBLI IIPU PELICHUU
IPaKTUYECKUX 3a]a4

OIIK-1.2 Pemaer crannaptHele mnpodeccHOHaNbHbIE 3aJauyd € NPUMEHEHUEM
OOIIECHHKEHEPHBIX 3HAHUH

OIIK-1.3 IIpuMeHsseT MeTOnbl MOJEIMPOBAHMS W MATEMaTUYECKOIO aHalIu3a Ui
pelIeH s 33124 TEOPETUYECKOT0 U IPUKJIIAJHOIO XapaKkTepa




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

YUCJIIC:

— KOHTaKTHas padota — 21,6 akaj. 4acoB:
—ayauTtopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaji. 4acoB;
— caMocTosiTenbHas pabora — 289,8 akas. 4acos;

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

— MOJATrOTOBKA K 3K3amMeHy — 12,6 akaz. yac

— MOArOTOBKA K 3a4éTy — 12,6 akaj. yac

CDopMa aTTeCTalluu - 3a4€T, DK3aMCH

AynuTopHas a3 s
KOHTaKTHas paboTa E 5 ®opma Tekymero
o X By, KOHTPOJISI
Pazzen/ Tema 2 (B axaz. uacax) R A . p Kon
> 3 © | caMOCTOSTENBHOM | yCIIeBaeMOCTH U
JUCLIUATUTAHBI < £ = . | xommeTeHIMH
Q = paboTbI IIPOMEKYTOYHON
na6. |mpakr. [ €8
Tlex. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Beenenne
1.1 Ponp marepuana B
9KCIUTyaTallux W3IeIHH. .
ITpopaboTka Texymwuii
OcHOBHBIE TOHSATHUSA. eo P efnquKoro KOHTyH;HB. OIlK-1.1,
HUcropus pa3BHUTHSA 5,2 p POJIE: OIIK-1.2,
(JIEKIIMOHHOTO) Yerabiid
MaTepHUaIoBEICHUS KaK OIIK-1.3
MaTepuaia AKCHPECC-0MPOC
Hayku.Knaccudukanus
MaTepHajoB.
2 [TpopaboTka
1.2 Knaccudukarus JICKITUOHHOT'O Texymmii
MaTepHajoB. OcHOBHEBIE MarepHana; KOHTPOJIb:
CBOIICTBa MaTEpUaoB. MOATOTOBKA K 3amura OIIK-1.1,
CBsI3b MEXIy CTPYKTYPOH H /11 20 nabopaTOpHBIM 11abopaToOpHBIX OIlIK-1.2,
CBOICTBAaMHM  MaTEpHANOB. 3aHATHIM; pabor. OIIK-1.3
Metonst HCCIIeI0BaHUS MIOJIrOTOBKA K KonrponbsHas
CTPYKTYPBL. KOHTPOJIBHOM pabora
pabote
HWroro no pazaeny /11 25,2
2. ATOMHO-KpHCTAJUINYECKOE
CTPOCHHE MaTEpPHAJIOB
[IpopaboTka
2.1 Bunmsl  KpuCTaJUIOB. JIEKIIUOHHOTO N
A P ! Texymmuit koatpons| OIIK-1.1,
Kpucrammmueckas pemerka. MarepHana;
12 KontponbsHas OIIK-1.2,
TTomumopduszm. IIOJITOTOBKA K
N pabora OIIK-1.3
AHM30TpOTIHS. KOHTPOJIBHOH
) pabore
ITpopaboTka
2.2 e(heKTbI JIEKIIHOHHOTO o
K I/ICTaJ]J]I/I‘lCCKOFOH v MaITle wana; | CKymwii koutpom | OTTR-1.1,
P 12 p ’ KonTpomnbHas OIIK-1.2,
CTPOCHHUSI. MexaHu3MbI MIOJTOTOBKA K
N pabora OIlIK-1.3
muddys3un KOHTPOJIbHOU
pabote
HWroro no pazgery 24

3. Kpucrannusanus paciiaBoB




ITpopaboTka

JIEKIMOHHOTO N
3.1 TepmoauHaMHUECKHE MaTepHA; Texymuii KOHTPOJIb
CIIOBUSl KPUCTAJUIU3ALUH. ’ KoHnTpobHas
K/IexaHmM P 1 MOJArOTOBKA K a%OTa OIIK-1.1,
1/11 16 1a60paTOPHBIM P OIIK-1.2,
KPHUCTaJUTU3aLUH. 3amuTa
3aHSATHSIM; OIIK-1.3
ITapameTpst 1a00PaTOPHBIX
IIOJIrOTOBKA K
KPHUCTaJUTU3aLUH. . pabor
KOHTPOJILHOU
pabote
ITpopaboTka
3.2 Camormpou3BoibHasT U JIEKIIMOHHOTO o
. Texymuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS Marepuana;
KonTponpnas
KpUCTAJTH3AIIHSL. TIOATOTOBKA K aGota OIIK-1.1,
MopuduuupopaHue. 2/21 8 1a60paTOPHBIM P OIIK-1.2,
3ammra
HennpurHas 3aHITHSAM; OIIK-1.3
71a00PaTOPHBIX
kpuctammuzanus. Ctpoenue IIOJIrOTOBKA K aGoT
CIIUTKA KOHTPOJILHOU p
pabote
Wroro no paspeny 3/31 24
4. JebopMammss ¥  HarpeB
JehopMHUPOBaHHBIX MaTepHAIOB
ITpopaboTka
4.1 VYupyrast u JIEKIIHOHHOTO .
. Texymuii KOHTPOIIb
IlacTHyecKas aedopManus. Marepuania;
KonTpombHas
Mexanu3m  pedopMmanuu. TOATOTOBKA K OIIK-1.1,
pabora
W3MeHenue CTpyKTYpbl U 12 1a00paTOPHBIM OIIK-1.2,
. 3amura
CBOICTB 3aHATHIM; OIIK-1.3
11a00paTOPHBIX
HOJNUKPUCTAIIIHIECKOTO MIOJTOTOBKA K aGor
MeTaJuia npu edopManuy. KOHTPOJIbHOM p
pabote
ITpopaboTka
JIEKIIMOHHOTO N
. Texkymuii KOHTPOIIb
4.2 V3MeHeHue CTPYKTYpbI MaTepuana, Konrponbhas
H CBOWCTB NpH Harpese TO/IrOTOBKA K abora OIK-1.1,
edbopmu OBaHiOFO p 12 1a00paTOPHBIM ?E)a e OIIK-1.2,
AleopMHp 3aHATHSIM; n OIIK-1.3
MeTaa. 71ab0paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIHOM
pabote
HWroro no pazgeny 24
5. Mexanuueckue  CBOMCTBa
MaTepHaIoB
ITpopaboTka
JIEKIIMOHHOTO N
5.1 OCHOBHBIE TOHATUS WU Malje uana; Texymuii korpos| - OIK-L.1,
O'H e/IeIeHUs 12 HOZ[FOI;OBKa’K Kontpobraz OIK-1.2,
et : ) pabora OIK-1.3
KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIIMOHHOTO N
. Texymuii KOHTPOIb
5.2 Bugel, wMeroanl U Matepuaia, Samura
obopynosamme st foarotosia K 71a60paTOPHBIX OIK-L1,
Pya A 12 1a00paTOPHBIM paTop OIIK-1.2,
UCTIBITAHUSI MEXaHUYECKUX pabor
. 3aHSATHUSIM; OIIK-1.3
CBOJCTB. KoHnTpobHas
MIOJTOTOBKA K
N pabota
KOHTPOJIBHOM
pabote
Wroro no pazneny 24

6. ®a3oBble U CTPYKTYpHBIE

MIPEBpALICHUS
JIBYXKOMITOHEHTHBIX
METAJUIMYECKUX CUCTEMax




[IpopaboTtka

pabote

JICKIIHOHHOTO N
6.1 OcCHOBHBIE TIOHATHA Ma?e nasa; Texymwii conrpons|  OLK-L.1,
: 12 pHaa, KoHTponbHas OIK-1.2,
TEOPHH CILIABOB. MOJTrOTOBKA K aGora OTK-13
KOHTPOJIbHOM p ’
pabote
[Ipopabotka
2 JIEKIIMOHHOTO
Ma?e ana: Texymuii KOHTPOJIb
6.2 JlmarpamMMbl JBOWHBIX P ’ KonTponbuas
CHCTEM dopmupoBanue HOAFOTOBEA K aboTa OIIK-L.1,
or KT’ - p F];OﬁHbIX 12 mabopaTopHEIM ?E)a e OIIK-1.2,
CHIJ)'IZlBO}];p g SAHATHAM, nabo I;lTo HBIX OTIK-1.3
) IIOJITOTOBKA K pa60$
KOHTPOJIbHOM p
pabote
Hroro no pazmeny 24
7. Xene3oyraepoaucTsie CIIIaBbl
[IpopaboTtka
JICKIIHOHHOTO N
7.1 XapaKTepucTHKa ! Texymwii koutpons| OIIK-1.1,
MaTepuana,
JuarpamMmbl (hazoBoro 16 HOArOTOBKA K KonTponbhas OIIK-1.2,
COCTOSIHUS JKETIE30-YTIIEPOL KOHTPOBHOR pabora OIIK-1.3
pabote
[IpopaboTtka
2 JIEKIINOHHOTO
Ma?e ana: Texymuii KOHTPOJIb
7.2 dopmupoBanne p ’ KonTponbuas
CTPYKTYPbI cranei u HOAFOTOBEA K aboTta OIIK-L.1,
PYKTYP 16 mabopaTopHEIM p OIIK-1.2,
YYI'YHOB B PaBHOBECHOM SAHSITISM: 3ammra OIK-1.3
COCTOSIHUM. ’ 1a00PaTOPHBIX ’
IIOJIrOTOBKA K aGoT
KOHTPOJIBHON p
pabote
Hroro no pazmeny 32
8. 3auer
ITpopaboTka IIpomesxyTouHBII
JIEKIIHOHHOTO KOHTpPOJIb (3a4er)
Marepuana. CobecenoBanue B
8.1  Koncympramum 1o s geHI/Ie CTHO; (bopme ¢ OIIK-1.1,
BOIpOCaM  TMOATOTOBKH K| 2 Y Y OIIK-1.2,
savery JIOTIOJTHUTEIIEHOTO y4eToM OIK-1.3
MaTepHaa. pe3ybTaToB ’
ITonroroBka k KOHTPOJIBHBIX
3a4ery MEpPONPUATHI
Uroro no pazneny
9. Knaccuduxanus, MapkupoBKa
u [IPUMEHEHUE
JKEJIE30YTIIEPOIMCTHIX CIIJIABOB
ITpopaboTka
JICKIIHOHHOTO .
9.1 Cas13p MEXIy Maljepnana' Texymuii KOHTPOIIb
CTPYKTypOil U CBOMCTBaMHU ’ Konrponbhas
cepzlx P AVIVHOB IIOJITOTOBKA K a%OTa OIIK-1.1,
Kjfaccn Fa— YIYHOB.| 5 12 71a00paTOPHBIM é)amma OIIK-1.2,
’ 3aHATHIM; OIIK-1.3
MapKHUpOBKa U IPUMEHEHHE HOArOTOBKA K 71a00PaTOPHBIX
CEepBIX YyTYHOB. KOHTpOHHOH pabor




ITpopaboTka

pabote

JIEKIMOHHOTO N
Texymuii KOHTPOJIb
9.2 BnusHue yriepona u Marepuana;
o o Konrponbhas
mpuMeceii Ha  CBOWCTBA TIOATOTOBKA K aGota OIIK-1.1,
craneil. Knaccudukanus, 12 1a60paTOPHBIM é)a ra OIIK-1.2,
MapKUpPOBKa U MPUMEHEHHE 3aHIATHSAM; - OIIK-1.3
o 1a00PaTOPHBIX
YIJIEPOJUCTBIX CTaNIEH. IIOJIrOTOBKA K aGor
KOHTPOJIBHOU p
pabote
HWroro no pazgery 24
10. dopmupoBanue
HEPAaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO N
. Texymuii KOHTPOIb
MaTepuana, Konrponbhas
10.1 dazoBbIe MOJrOTOBKA K P OIIK-1.1,
pabora
MPEBpALCHUs] B CTalIM IPU 8 1a00paTOPHBIM OIIK-1.2,
3amura
Harpese. 3aHATHIM; OIIK-1.3
11a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIIMOHHOTO N
. Texymuii KOHTPOIIb
Marepuana, Konrponbhas
10.2 dazoBbIe MOJrOTOBKA K P OIIK-1.1,
pabora
MPEBPALCHUs] B CTalIM IPU 12 1a00paTOPHBIM OIIK-1.2,
3amura
OXJIAXKJICHUM. 3aHATHIM; OIIK-1.3
11a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIbHOM
pabote
Wroro no pazneny 20
11.  OcHOBBI  TepMHYECKOH
00paboTKH
ITpopaboTka
11.1 TonsTus 0 JIEKIIHOHHOTO .
. ! Texymmit koutposs| OIIK-1.1,
TepMUYecKOH  0OpaboTke. Marepuana;
Knaccudukarust BHJIOB 4 TOATOTOBKA K Kontpomsnas OTIK-1.2,
. . pabora OIlIK-1.3
TEepMUYIECKONH 00pabOTKH. KOHTPOJIbHOM
pabote
ITpopaboTka
JIEKIIMOHHOTO N
. Texkymuii KOHTPOIIb
Marepuana;
KonTponbHas
11.2 Knaccugukanus, 1eib TOArOTOBKA K pabota OMK-1.1,
I/Il'l UMEHEHUE OT)KI/IF;, 8 AabopaTopHLIM 3ammra OIK-1.2,
P ’ 3aHATHSM; - OIIK-1.3
11a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIIMOHHOTO N
. Texymuii KOHTPOIb
Marepuania;
KonTpomnbHas
MOJrOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Bunusr pabora
saKAKI 8 1a00paTOPHBIM amura OIlK-1.2,
’ 3aHATHSM; - OIIK-1.3
11a00paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOM




ITpopaboTka

JIEKIMOHHOTO N
11.4 [Ilpespamenus mnpu MATEDHALA: Texymuii KOHTPOJIb
HarpeBe 3aKaJeHHOH CTaJH. P ’ KoHnTpobHas
MOJArOTOBKA K OIIK-1.1,
Otmyck CTaJIH. pabota
Knaccudukauums, nemp u 4 AabopaTopHLIM 3ammra OIK-1.2,
’ 3aHSATHSIM; OIIK-1.3
IpUMEHEHHUE BUJIOB 1a00PaTOPHBIX
IIOJIrOTOBKA K
OTITyCKa. . pabor
KOHTPOJILHOU
pabote
Wroro no paspeny 24
12. Knaccuduxkarms,
MapKHUpOBKa, CBOlicTBa u
MIpUMEHEeHNE JIETHPOBAHHBIX
crayieit
[Ipopabotka
JICKIIHOHHOTO N
Texymuii KOHTPOJIb
Marepuana;
KonTponbuas
12.1 KoHcTpyKIIMOHHEIE HOAFOTOBEA K aboTa OIK-L.1,
CTE.UII/I py 8 mabopaTopHEIM ?E)a e OIIK-1.2,
) 3aHSTUAM; Hl OIIK-1.3
1a60paTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOH
) pabote
[IpopaboTtka
JICKIIHOHHOTO N
Texymuii KOHTPOJIb
Marepuana;
12.2  HuCcTpyMeHTaIbHBIE KonTponbuas
MOATOTOBKA K OIlK-1.1,
crami. Ctaium M CIUIaBbI C pabora
10 mabopaTopHEIM OIIK-1.2,
0CcOOBIMH  (PU3MYECKHUMHU H 3amura
N 3aHSATHSIM, OIIK-1.3
XUMHUYECKHMHU CBOHCTBAMHU. 11a00paToOpHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOH
pabote
Hroro no pazmeny 18
13. MapkupoBka, CBOICTBa H
NpUMEHEHNE CIUIAaBOB LIBETHBIX
METaJLIOB
ITpopaboTka
JeKuoHHoro | Texkymuii KOHTPOIb
OIIK-1.1,
13.1 MenHble  CIUIaBBI. 6 Marepuaa; 3amura OIK-1.2
AJIOMUHUH U €T0 CIUIABHI. IIOJTOTOBKA K 71ab0paTOPHBIX OIIK 1‘ 3’
nabopaTopHBIM pabor ’
) 3aHATHIM
ITpopaboTka
nekuroHHoro | Texymuii KOHTPOIB
OIlIK-1.1,
13.2  CnmaBbel  THUTaHA. 7 Marepuana; 3amura OIK-1.2
IIpoune crnasbl. MIOJIrOTOBKA K 1a00PaTOPHBIX OIK 1' 3’
nabopaTopHbIM pabor ’
3aHATHSIM
Hroro no pasgeny 13
14. Hemerammuyeckue
MaTepHabl
ITpopaboTka
14.1  OcHOBHBIE  BUABI nexknroHHoro | Texymuii KOHTPOIB OIK-1.1
HEMETaNTNYECKUX MaTepuana, 3ammra )
y 2 13,6 P " OIK-1.2,
MmarepuanoB. Vx cBoiicTBa MIOJTOTOBKA K 71a00PaTOPHBIX OTIK-13
W IpUMEHEHHE. na0opaTopHbIM pabor ’
3aHATHASIM
HWroro no pazgery 13,6

15. IIpoMexyTOUHBI KOHTPOJIH
(Ok3ameH)




[IpopaboTtka

JICKIIHOHHOTO
MaTepHaa. .
15.1 Koncynprammu 10 P IIpomerxxyTounbIit OIIK-1.1,
Uzyuenne
BOIIPOCaM  TIOJATOTOBKH K KOHTPOJIb OIIK-1.2,
JIOTIOJTHUTEIIEHOTO
JK3aMeHy. (Ox3amen) OIIK-1.3
MaTepHania.
IloaroroBka k
9K3aMeHy
HWroro no pazaery
HUroro 3a cemectp 10/41 289,8 3a4€T,IK3aMeH
Hroro no aucrurivHe 10/41 289,8 3a4eT, IK3aMEH




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
1eJ1bI0 (POPMUPOBAHUS U Pa3BUTHS NPO(PECCHOHATBHBIX HABBIKOB 00YYarOIUXCS.

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 . - 3arnm. c¢ odkpana. — 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. — Pesxum poctyma: http:/new.znanium.com/bookread2.php?book=536942 . — 3arm.
c akpana. — ISBN 978-5-369-01222-2.




0) JlonmoiHUTE/IbHAS JINTEPATypa:

1. Yepemaxun, A. A. MarepuanoBeaeHue [DJIEKTPOHHBIN pecypc]: ydeOHuUK /
Uepena-xuH A. A., CmonekuH A. A. — M.: KYPC, HUL| UH®PA-M, 2018. — 288 c.: 60x90 1/16.
— Pexxum noctyma: http://new.znanium.com/bookread2.php?book=944309 . — 3ar. ¢ skpaHa.

3. MarepuanoBeqeHue U TEXHOJOTHS MaTepHaloB [DJIEKTPOHHBINH pecypc|: yueOHOe
nocobue / mox pen. A. U. bareimesa u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pexum noctymna: http://new.znanium.com/bookread2.php?book=946206 . — 3ari1. ¢ s3KpaHa.

B) MeTonnyeckue ykazaHus:

1. Konmmesa H.B., Uykun B.B., Edpumona FO.IO. N3yuenne MakpoCTpyKTyphl JUTOTO
MeTajula M ACHIPUTHON KpucTauM3auuu. Mertoaudyeckue yka3aHusa K 1abopatopHoi paboTte. —
Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. I'.11. Hocosa, 2011. -7 c.

2. KommeBa H.B., Ewmemtommn A.H., Ilerpouenko E.B., Edumona F.1O.
Kenezoyrnepoauctole cruiaBbl. MeToAuueckue yKa3aHHs K JIabopaTOpHBIM paboTam. —
Marnuroropcek: 'OY BIIO «MI'TVY»,2010.—-42 c.

3. Ememomun A.H., Konmiesa H.B., Iletpouenko E.B., Kopuunos B.JI. Makpoctpyktypa
CTaJI ¥ METOJIbI €€ OIICHKH. MeToiruecKue yka3zaHus K 1a0opaTopHoii pabore. — MarHUTOropcek:
N3a-Bo Marautoropck. roc. TexH. yH-ta um. .. Hocosa, 2014. - 17 c.

4. EmemomnH A.H., [lerpouenko E.B, CorukoB A.b. MccnenoBanue BIUsiHUAS XOJIOJHOM
IIacTUYecKo nedopMalvd W MOCIEAYIOIIEro HarpeBa Ha MHUKPOCTPYKTYPY U TBEPAOCTh
HU3KOYTJIEPOAUCTON cTanu. MeToanyeckue yka3aHus K 1a0opaTopHoil pabore. — MarHUTOropcek:
N3a-Bo Marautoropck. roc. Texs. yH-ta um. I'.11. Hocosa, 2015. -8 c.

5. Ememomua A.H., Iletpouenko E.B., Hedenver C.II. M3ydyeHne MUKPOCTPYKTYpPHI
IIBETHBIX CIUTABOB. MeTonueckue yKazanus K JabopaTopHoi padore. — Maraurtoropck: M3a-Bo
Marnuroropck. roc. TexH. yH-ta um. I'.11. Hocosa, 2013. - 13 c.

6. Ilerpouenko E.B., Hedenpe C.I1., MomnoukoBa O.C., Ememommun A.H.
MukpocTpyKTypa NOpPOILIKOBBIX ¥ KOMIIO3ULIMOHHBIX MaTepuanoB. — MeToauueckue yka3aHus K
nabopaTopHoit padote. Marautoropck: MI'TY, 2010. -9 c.

7. Tlerpouenko E.B., Hedenpe C.II., MomoukoBa O.C. CrpykTypa H CBOWCTBa
YTJIEPOIUCTOM CTAIN TIOCIIC OT)KUTA M HOPMaTH3aIlii. MeToInYecKHne yKa3aHus K JIa00paTopHOM
pabote. — Marauroropck: MI'TY, 2010.— 12 c.

8. Tlerpouenko E.B., MomoukoBa O.C., Hedenper C.II., 3akanka yriaepoaucTtod u
JIETUPOBaHHOH cTanu. MeToauyeckue yka3aHHs K JlabopaTtopHoil pabore. — MarHMUTOTroOpcK:
MI'TY,2013.-9c.

9. Ilerpouenko E.B., Monoukosa O.C. OTIryCcK yriaepoauCTON U JErMPOBAaHHON CTaJIH.
MeTtoanyeckue yka3anus K JadoparopHoii padote. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe o6ecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o6ecneyenne

Haumenosanue [10 Ne norosopa Cpox neicTBus TUIEH3UN
MS Windows 7

Professional(mst  [/1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 01 17.09.2007 0eccpouHo
Professional
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[I1aKATBI IO K-278-11 ot 15.07.2011 6eCCPOUHO
JUCITUTIAHE

"MartepuanoBeaeHue"

FAR Manager CBOOOJIHO 0OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

DnekTpoHHas 0aza nepuoanyeckux n3nanui East
View Information Services, OO0 «MMBUC»

https://dlib.eastview.com/

HanuonaneHast uHQOpMaOHHO-aHATTUTHYECKAs]
cucrema Poccuiickuii  MHIEKC HAay4HOTO
muruposanns (PUHIL)

URL.: https://elibrary.ru/project_risc.asp

[TouckoBast cuctema Akaaemusi Google (Google
Scholar)

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

Nupopmannonnas cucrema - EnuHoe OKHO
JIOCTYTIa K MH(QOPMAILIMOHHBIM pecypcaM

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

denepanbHOe  TOCYAAPCTBEHHOE — OFOKETHOEC

YUpEKIACHUE «DenepanbHBIN urcturyT|URL: http:// www1 fips.ru/
POMBIILICHHOW COOCTBEHHOCTHY

IP;Z(T:Z?;EEM Tocynapersenmas  GuOmoTexa, https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHBIe pecypchl Oubanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcuterckass WHPOPMALMOHHAS CHCTEMa
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHas HaYKOMETpUYeCKast
pedepatuBHas W MOJHOTEKCTOBas 0a3a JTaHHBIX
Hay4yHBIX n3anuii « Web of sciencey

http://webofscience.com

MexayHapoiHas edepaTuBHas u

ALyHapoa pedep http://scopus.com

TIOJTHOTEKCTOBAsl __ CIpaBouYHasi  0a3a  JTaHHBIX

MexayHapoaHas 0aza MOJTHOTEKCTOBBIX . .
JLyHapoJIH http://link.springer.com/

JKypHaI0B Springer Journals

MexayHapoaHast KOJUTCKITHSI HAyYHBIX

IIPOTOKOJOB IIO PpPa3JIMYHBIM OTpacCIsiaM 3HAHUU

http://www.springerprotocols.com/

MexayHapoaHass 0a3a Hay4HBIX MaTEpUAIOB B
0o0nacTh  (QU3MYECKUX HAYK W HMHXUHUPHHTA

http://materials.springer.com/

MexnayHnapoaHas 06a3a CpaBOYHBIX HU3JAAHHUH 1O
BCEM OTpacisiM 3HaHui SpringerReference

http://www.springer.com/references

5
AHHBIX

MexnyHapoaHast pedepaTuBHas
MOJIHOTEKCTOBasl ~ CrpaBovyHas 0asa
HAay4YHBIX M3gaHuii «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayudHbIX KypHaJoB «HaunoHanbHbIM
9JIEKTPOHHO-UH(MOPMALMOHHBIA  KOHLIOPLILYM»
(HIT HOUKOH)

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

9 MaTepuajJbHO-TEXHHUYECKOe o0ecnedyeHne JMCIUIINHBI (MOILYJIs)

MaTepHaHBHO-TCXHHqCCKoe obecrcucHHe JUCHUIIINHBI BKJIIFOYACT:




1. Yuebnast ay tuTopus Juisi IpOBEACHUSI 3aHATUHN JIEKLIMOHHOTO TUIIAa OCHAIIIEHA:

- TEXHUYECKUMHU CpEICTBaMU OOYUYECHHS, CIyXallUMU [UJIs TPEICTaBICHHs ydeOHOU
uHpOpManuu OOJIBIION ayAUTOPUH: MYJIBTUMEIUHHBIMU CpEICTBA XpAaHEHUS, Iepenadd |
npecTaBiIeHus yueOHON nH(OpMaLINK;

- CHIELIMAIM3UPOBAHHON MeOeblo.

2. VYyeOHble ayAWTOPUM JJIsI TPOBEAEHUS J1a0OpPaTOPHBIX 3aHATHUH OCHAIEHBI
1a00paTOpHBIM 000PYAOBAHUEM:

«JIabopaTopust mpoOOIOATOTOBKI:

- OTPE3HBIMH, IUTA(HOBATEHBIMU U MTOJUPOBATEHBIMU CTAHKAMH;

- 000pyI0BaHUEM JTsI TPAaBIEHUS HUTH(OB;

- CHIeLIMAIM3UPOBAHHON MeOebIo.

«JIabopaTopust oNTUYECKON MUKPOCKOIIUN

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

- KOMIIBIOTEPHBIMU cUCTeMaMu 00paboTku n3zo0paxkenuii Ha 6a3e I10 «Thixomet PRO» u
«STIAMS-600%»;

- KOJUIGKIUAMHU MHKPO- U Makpouuii(oB YIIEPOIUCTHIX U JIETHPOBAHHBIX CTaJCi,
YYT'YHOB, LIBETHBIX METAJUIOB U CIJIABOB, IOPOILIKOBBIX MaTepUAIOB;

- KOJIIEeKIMeH MakpoumugoB ¢ 1eheKTaMu MaKpOCTPYKTYPhI CTaNCiH;

- anpOOMaMy MUKPOCTPYKTYP YTIJIEPOJIUCTHIX U JIETUPOBAHHBIX CTaJlel, YyT'yYHOB, LIBETHBIX
METAJIJIOB U CIUIABOB;

- CIIELIMAIM3UPOBAHHON MeOebIo.

«JIabopaTopust MeXaHMYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEPaMHU JIJIsl UCIIBITAHUS TBEPAOCTH o MeToy PokBeria u mo merony bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HAaIoJIbHOW YHUBEPCAJIbHOW MCIBITATeNIbHON JByXKONOHHON MamuHOH AG IC-300 kN
Shimadzu Corp;

- HANOJILHOW YHHWBEPCAJIbHOW HCHBITaTeNbHON IBYXxKONOHHON MamuHou AG IC-50 kN
Shimadzu Corp;

- BunieodkcrenzomerpoM TRWiew XShimadzu Corp;

- koripoM MasaTHUKOBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CHICTIMATU3UPOBAHHON MEOEITBIO.

«JIlaGoparopusi CKaHUPYIOIIEH JIEKTPOHHONH MHUKPOCKOTTHI

- 3JIEKTPOHHBIM CKaHUpYOIUM MUKpockonioM JEOL JSM — 6490LV;

- CUCTEMO# MHKpoaHanu3a ¢ nporpaMMHbIM obecriedeHneM INCA Energy 450 x-MAX 50;

- CHCTEMOM aHaiu3a KapTHH JIUQpakimud oOpaTHO PACCESIHHBIX JJIEKTPOHOB C
nporpamMmmMHbIM obecnieuenrem Crystal 400;

- CHICTIMATU3UPOBAHHON MEOEITBIO.

«JIaGoparopust TepMudecKoit 00pabOTKM»:

- TEPMHUYECKUMH KaMEPHBIMU [I€YaMU;

- COJISTHBIMH BaHHAMU;

- YCTaHOBKOM IUIA3MEHHOM 3aKaJIKU;

- CIIeIMaIN3UPOBAHHON MeOETBIO.

3. YuebHas aynuTopus Uil TPYNIOBBIX M WHAMBUIYAJbHBIX KOHCYJIbTALUH, TEKYILEro
KOHTPOJIS M TPOMEXKYTOUHOM aTTeCTalluy OCHAIIICHA:

- KOMIIbIOTEpHO# TexHuKo# ¢ makeroM MS Office, ¢ monkmodenuem k cetu «IHTEpHET» U
C IOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA,

- CHICTIMATU3UPOBAHHON MEOEITBIO.

4. [TomerneHue 7151 CAMOCTOSITENHLHOM PAaOOTHI 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 AyauTopHasi caMOCTOsITeJIbHAsi pad0oTa CTYICHTOB IIPEAIOJIAraeT BHIMIOJIHEHUE
KOHTPOJIBHBIX padoT.

Ilepeyens BONMPOCOB [Jisi MOATOTOBKH K KOHTPOJILHBIM ayIMTOPHBIM padoTraM 1o
TeMaM AU CHUILIHHBI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuaaoB. MeToabl HCCJIEI0BAHUS

Urto n3yuaer MaTrepuanoBeieHue?
[IpuBennTe mpuMepsl BIUSAHMS CTPYKTYPbI Ha CBOMCTBA MaTepuaa.
Ha3zoBute BUbI CBOKWCTB MaTepUAJIOB.
Kaxkue cBolicTBa Ha3biBatoT pusnueckumu? [IpuBeauTe nmpuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeXaHnuecKUMU? HazoBUTE OCHOBHBIE MEXAHUUECKUE
CBONCTBA.

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

7. Kaxue cBolicTBa Ha3bIBAIOT TEXHOJIOTHUeCKUMHU? Ilepeuncnnure n3BeCTHBIE BaM.

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

9. Kakue cBolicTBa XapaKTepU3YyIOT MOHATHUS: 00pabaThHIBAEMOCTh JTaBIICHUEM,
00pabaThIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. HazoBute OCHOBHBIE TPYIIbI MATEPUAIOB U JAUTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha kakue Kj1acchl ¥ MO KaKUM MPU3HAKAM AEJIST METaIbI?

12. Kaxue meTaymibl Ha3bIBatOT YEPHBIE METAIIIBI?

13. Kakue meTauibl OTHOCST K IBETHBIM? Ha30BUTE OCHOBHBIE TPYIIIIBI [IBETHBIX
METaJUIOB.

14. B uem npenmyIecTBa YepHbIX METAIIOB?

15. KakoBBI 1OCTOMHCTBA LIBETHBIX METAJLIOB?

16. KaxoBbl JOCTOMHCTBA HEMETAINIMYECKUX MaTepuaioB? ['ne ux npumMeHstoT?

17. Kakue marepuainsl Ha3pIBaroT mactmMaccaMu? Kak oHu nonapasaenstorces?

18. Yto Takoe KOMIO3uTHBIE MaTepualbl? KakoBbl X mpeumyiecTna?

19. Jlnsg yero HEOOXOAUMO HCCIEAOBATh CTPYKTYpPY MaTepuaioB?

20. Kak nompaszaensieTcsi CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa €€ AJIEeMEHTOB?

21. Yro Ha3bIBalOT TOHKOU CTpyKTypoi? Kak oHa uzyuaercs?

22. Yro Ha3bIBalOT MUKPOCTPYKTypor? Kak oHa u3yudaercs? JlaiiTe XapakKTEpUCTHKY
MHUKPOCKOIIUYECKOMY METO/1y UCCIEI0BAHMS METAILIOB.

23. UYro Ha3biBatoT MakpocTpykTypoii? Kak ona nzyqaerca? Oxapakrepusyiite
MaKpOCKOIUYECKHE METO/Ibl AaHAJIN3a METAIIOB.

24. ]JlaiiTe XapaKTEPUCTHKY AIEKTPOHHO-MUKPOCKOMUYECKUM METOaM UCCIICTI0OBAHMS
METaJUIOB.

25. Jlaiite XxapakTepUCTUKY OU(PaKIIMOHHBIM METOAAM UCCIIEI0BAHUS METAIIIIOB.

b s

Tema 2. ATOMHO-KpPHCTAJUVINYECKOE CTPOCHHE METAJIJIOB

1. UYewm oTIMYAIOTCS KPUCTAUIMUECKHUE TeJIa OT aMOP(HBIX Ten?
2. Kakue maTtepuansl Ha3bIBalOT KPUCTAIUIMYECKUMU ?
3. Kakue marepuainbl Ha3bIBalOT aMOP(PHBIMU?



4. UYewm 00bsCHsAETCA 3aKOHOMEPHOE YIIOPSIOUEHHOE PACIIOI0KEHUE aTOMOB B
KPUCTAJTIMYECKON pereTke?

5. Kakue Tunsl cBs3U CyLIeCTBYIOT?

6. HasoBuTe OCHOBHBIE CBOMCTBA METANIOB. YeM 00BACHAIOTCS 0COObIE CBOHCTBA
METaJIOB?

7.  Yto Ha3BIBAIOT KPUCTAJUIMUECKON pEIIETKOMN?

8. UTto Ha3BIBAIOT JAJILHUM TOPSIKOM B MaTepuaie?

9. Yro takoe aneMeHTapHas A4yerika? Kakumu napameTpaMu OHa ONUCHIBAETCS?

10. Kakue TUIBI KpUCTATUTMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKTepu3yinTe ux.

11. Yto Ha3bIBalOT KOOPAMHALMOHHBIM YHCIOM?

12. Ilouemy KpUCTAJUIMUECKUE PELIETKHA METAJIJIOB Ha3bIBAIOT IJIOTHOYIIAKOBAHHBIMU?

13. B yem cymnocTs noaumopduszma? Yro Takoe nonumopdHoe npespaiieHue?

14. Yto takoe ann3otponus? Kakosa npudynHa aHU30TpONun?

15. IloueMy MOHOKpPHCTAJUIBI SIBJISIFOTCSI aHU30TPOIIHBIMHM MaTepraiaMu’?

16. [louemy NOIMKpHUCTAIUIMYECKNE MATEPUAIb SIBISIOTCS KBa3UM30TPOIHBIMU?

17. Tlouemy amop(HBIe Tena SIBJISIOTCS HICTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBalOT eheKTaMH KPUCTAINIMYECKOTO CTPOEHUS?

19. Kak knaccuuuupyroT HECOBEPIICHCTBA KPUCTAIIIMUECKOTO CTPOSHHUs?

20. OxapakTepu3yite TOUeyHbIe 1e(EKTh KPUCTALUTUIECKOTO CTPOCHHUS.

21. Kaky1o poJib UrparoT ToYeuHble Ae(PEKThl B KPUCTAUNINYECKUX MaTepuanax?

22. Kaxkue HECOBEPIIEHCTBA KPUCTAIIIMUECKOIO CTPOSHUS Ha3bIBAIOT IUHEHHBIMU U
nouemy? Kakue ObIBAIOT AMCIOKAIIIH?

23. KakoBa poib IUCIOKalUi B KpUCTAIIAX?

24. Yto Ha3bIBAIOT I'PaHHULIAMU 3€PEH, IPaHUIIAMU Cy03epeH?

25. Kakyto ponb UrparoT rpaHULbl 3€peH B KpUcTaliax?

Tema 3. Kpucraniusanusi pacnjiaBos

1.  OOBsCHUTE NPUHIMINAIBHOE OTJIMYME KPUBBIX OXJAXKICHHUS IPH 3aTBEpPAECBAHUU
KPUCTAJUTUYECKUX U aMOP(HBIX MaTepHasoB.

2. KakoB ¢usnueckuit cMbica TemrepaTtypsl To?

3. Tlouemy /Ui Hauana KPUCTALTU3ALMHA HEOOXOAUMO MEPEOXTAKACHUE KUAKOTO
MeTaJljla HKE TEMIIEpaTypbl paBHOBECHS?

4. Kaxoil mpouecc HaspBalOT nepeoxiaxiaeHueM? UYTo Ha3bIBalOT CTENEHBIO
MePEOXTKICHUS?

5. KakoB MexaHM3M KpHCTAJUIM3aLMN?

6.  Kak npoucxoauT pocT KpUCTaIOB?

7. Yem 3aBepiiaercs NpoLECC KPUCTAJUIM3ALMH?

8.  Kak Bamuser CKOpPOCTh OXJAXAECHUS NpU KpPUCTAUIM3AlMM HA  CTENEHb
NepeoXJIaXIeHNA?

9. Kakumu ¢akropamu onpenensieTcs BO3MOXKHAsI CTENEHb MEPEOXJIaXACHUs KUIKOTO
MeTaJljla HUKE TEMIIEpaTypbl KpUCTaJIIN3aluu?

10. Kak MOXHO TOJTy4UTh aMOP(QHBIA METaILI?

11. YrTo MOXET MOCIIy>KUTh 3apOJBIIIEM IIPY HECAMOIIPOU3BOJILHON KPUCTAUIN3ALMN?

12. Tlouemy mpu O4eHb MAJIOW U OUYEHb OOJIBIIION CTENIEHU NIEPEOXITAKICHUS
KPUCTAJIIIN3aLUs TIOJABIISAETCS?

13.  Yro Ha3bIBaIOT 0OJACTIMU OMbKkHEro nopsaka? Kakyro pojib OHU UTparoT Ipu
KpUCTAJIN3aLUH?

14. Kak nporcxoauT TOMOTreHHOE 3apokaeHHe? UTO MOXKET CITy>KUTh 3apOJbIILIEM pU
CaMOIIPOM3BOJIBHOM KpUCTANIN3ALAN?

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



16. Ha3zoBute mapameTpbl KpUCTAIUTU3ALINH.

17. Kak BIuseT CTENeHb NEPEOXJaKICHUS Ha YHCIO LEHTPOB KPHUCTAUIM3ALMHU U
JIMHEHHYI0 CKOPOCTh POCTA 3apOIBIIICH.

18.  Yem xapakrepusyercs rereporeHsHoe 3apoxxaeHue? [louemy oHO 3HepreTndecku
0oJiee BHINOJJHO, YEM FTOMOT€HHOE?

19. Kakyro ponb UrparoT NpUMECH MPU KPUCTAIIAZALUU ?

20. Yo Ha3BIBAIOT MOAM(PHUIMPOBAHHEM MTPH KPUCTAILTU3AIIH?

21. Kaxkue Mepbl MOXKHO MPEIOKUTh JUIsl TOr0, YTOObI 00ECTIEUUTh MOTyYEHUE MEJIKOTO
3epHa MPHU KPUCTATUTU3AIUHN?

22. Kaxo# KpucTajla Ha3bIBalOT JeHAPUTHBIM? [loueMy npu 3aTBepAE€BaHUN MeTalIa
KPUCTAJLJIBI PACTYT B BUJIE€ JCHIPUTOB?

23. Kakue kpucTamindeckue 30Hbl MOTYT (hOPMHUPOBATHCS B CITUTKE?

24. TloueMy Ha MOBEPXHOCTHU CIUTKA 00pa3yeTcsl 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAJIOB?

25. Yo Ha3BIBAIOT CTOJIOUATHIMU KpUCTAIIIIAMU?

26. 3aueM IpOBOJAT OMEPALUIO MOJACTYKUBAHUS IIPH MOJIYYEHUN OTIUBOK?

27. Tlouemy Matepuan (GopMbl (U3JI0KHULIBI) BIUSET HA BETUUYMHY 3epHA
3aKpUCTAJUIN30BABIIErOCs MeTasa?

28. Yto Ha3pIBalOT ycaakoi? UTo Ha3bIBaIOT ycaqouHON pakoBuHOM? [louemy ona
obpazyercs?

Tema 4. [lepopmanust u Harpes 1e()OpMHPOBAHHBIX MAaTEPHATOB

1. B dewm paznmuune MexIay yIpyrou v miacTuueckon aedopmariueii?

2. Yro Ha3BIBAIOT IJIOCKOCTSIMHU CKOJIbKEHUA? YTO Takoe riaBHbIE INIOCKOCTH
CKOJIb)KEHUSA?

3.  KakoB MexaHH3M IUIacTUYECKOU Aedopmanuun?

4. B dem paznuuue MEXIy CKOJILXEHUEM M IBOMTHUKOBAHUEM IPH MJIACTUYECKOMN
nedopmanuun?

5. KakoBa npuurHa MEXaHHUYECKOIO HaKJjena?

6.  Kak nmioTHOCTb IUCIIOKALMK BIUSET Ha IPOYHOCTHBIE CBOICTBA?

7.  Kak MeHsIIOTCS CBOWCTBA METaJlJIa TIPH XOJIOJHOM IJIACTUYECKOM Aedopmarum?

8.  Kak n3meHsieTcs cTpoeHHe MeTajia MpH IIacTUYecKoi nedopmarun’?

9.  Uro Takoe TekcTypa aehopmanuu?

10. UYro Ha3bIBAIOT BO3BPATOM IPU HArpeBE XO0JIOIHOIe(OPMUPOBAHHOTO MeTaia?

11. Yro Ha3BIBAIOT MOJMTOHU3AIMEH TIPH HATPEBE XOJIOAHOACHOPMUPOBAHHOTO MeTaLIa?

12.  Yrto Takoe 3apobllliv peKpUCTAIIA3ALUN?

13.  Yro Takoe TemnepaTypa peKpucTamIu3aunm’?

14. Kaxue naMeHeHHsI CTPYKTYpbl, HAOI0Aa€MOM B ONTHYECKUIT MUKPOCKOII, TPOUCXOAT
IIpU IEPBUYHON pEKpUCTAIIU3ALUN?

15. KakoBa Temneparypa peKpuCTaUIN3alMHi YUCTBIX METAIIOB?

16. B yem pa3zHuia MeXy NEpBUYHON U BTOPUYHOMN pEeKpUCTAIIIN3ALUN?

17. B yem oTinuue coOupaTeabHON U BTOPUYHON peKpUCTAIITU3AINN?

18. Kax MeHsI0TCSl CBOKCTBA XOJI0JHOAC(POPMUPOBAHHOTO METAJIA TIPU
pEKpHCTaUIA3aLN?

19. KakoBa pojb peKpUCTAIIIN3aLMOHHOIO OTXKUTa?

20. B uem paznuuue MeXay XOJOJHON U ropsiuel miacTudeckoi nedpopmanusmu’?

Tema 5. MexannuecKkue cBOHCTBA

1. Yro HazpBaoT mpovHOCThIO? Kak ompemesnsroTcsi MpOYHOCTHBIE XapaKTEPUCTHUKU
Matepuaina?
2. JlaiiTe onpeaeneHne OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.



3. Uro Ha3bIBalOT MIAaCTHUYHOCTHIO? Kak OmpenesistoTcsi IIacTUYECKUEe XapaKTePUCTUKHU
Marepuana?

JlaiiTe onpeneneHrue OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTUKAM.

Kakmue cBolicTBa XapakTepu3yeT TBEPAOCTb?

HazoBute MeTob1 OnpeiesieHns: TBEPIOCTH.

Yem oTiIM4aroTCs XpYyINKOE U BA3KOE pa3pyLICHUs?

Ha3oBute u oxapakrepusyiTe BUIbI H3IIOMOB.

Yro Takoe auHamuueckue ucnbplTaHuA? Kakue XapakTEepUCTUKU ONPEACIAIOTCA IIPU
JUHAMHYECKUX UCTIBITAaHUSX?

10. 3ayem NpoBOJAT yCTaIOCTHBIE UCIIBITAHUSA?

A e A

Tema 6. ®a3oBble M CTPYKTYpPHble MpeBpalleHHss B JABYXKOMIIOHEHTHBIX
MeTAJNIHYeCKUX CHCTeMax

1. Yto Takoe KOMIOHEHT, (ha3a, CIIaB, CUCTEMA CIIIABOB?

2. Cdopmymupyiite mpasmio ['ud0ca. [IpuBeuTe mpuMepsl €ro HCIOIb30BAHMS.

3. JlaliTe onmpeneneHue MOHIATHIO TuarpaMmma coctosiHus. Kakoe coctosiHue oHa otpaxaer?

4. Tunsl ¢pa3 B METANINYECKUX CUCTEMAX.

5. Cdopmynupyiite mpaBuiio peryara (0Tpe3koB). J[j1s uero oHo UCOIb3yeTCs?

6. CxemMaTW4HO M300pa3uTh OCHOBHBIC (ha30BBIC AHATPAMMBI IBOMHBIX CHCTEM M JaTh HX
XapaKTePUCTHKY.

7. Jatb xapakTepucTuky (a3 u 0e3BapHAHTHBIX MTPEBPAMICHUH CHCTEMBI.

8. CxeMaTU4HO M300pa3uTh KPUBYIO OXJIAXKACHUS JTIOOOTO CIIIaBa CUCTEMBI.

9. CxemaTHmyHO W300pa3uTh CTPYKTYpYy JIOOOTO CIUTaBa CHCTEMBI IPH KOMHATHOW
TeMIIepaType.

10. PaccuntaTh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTABISIIOIIMX B CIUIaBE M
CXEMaTUYHO U300pa3uTh €ro CTPYKTYpy IPU KOMHATHOW TeMIeparype.

Tema 7. KeJsie3oyriiepoaucroie CIJIABDI

JlaiiTe XxapakTepUCTUKY KOMIIOHEHTOB cuctemsl Fe-C.

JlaliTe XapakTepuCTUKy (eppuTa.

JlaiiTe XapaKTepUCTUKY ayCTEHUTA.

Uro takoe rpadut?

Urto Takoe HeMeHTUT?

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

Nk =

8. HazoBuTe nMHUIO, MO KOTOPOW BBIAETAETCS TMEPBUYHBIA ILIEMEHTUT, BTOPUYHBIN
[IEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPHUT U3 ayCTCHUTA.

9. HazoBure JUHUIO MEPUTEKTUUECKOTO, SBTEKTUYECKOT0, SBTEKTOUTHOTO MPEBPALICHUN.

10. Ha3zoBute JIMHUM MOJTUMOPQHBIX MTPEBPAILCHUH.

11. HazoBuTe KpUTUYECKHUE TOYKH CTAIIH.

12. Kakoii peppuT Ha3bIBAIOT MEPECHIILICHHBIM U TOYeMY?

13. OOBsICHUTE CTPYKTYpY TEXHHYECKOTO JKeJie3a, JOIBTCKTOMIHOW, IBTEKTOWIHOM,
3a9BTEKTOUHOM CTaJIU.

14. Onummte o6pa3oBanue jeaeOyputa. Kakoi neneOyput Ha3pIBalOT MIPEBPAIICHHBIM?

15. OOBscHUTE CTPYKTYpy O€JI0r0 JOIBTEKTUYECKOT0, IBTEKTUYECKOT0, 3a9BTEKTHYECKOTO
YYTyHOB.

16. ITouemy Oenblii UyTryH HE UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onummute oOpazoBaHue ayCTEHUTO-TPAUTOBOM KOJIOHUU B CEPBIX UyTyHaX.

18. Kakue cruiaBel UMEIOT CTPYKTYpYy, cocrosmryto u3 ¢epputa u nepnura? Kakue
Pa3HOBUIAHOCTHU TAKUX CTPYKTYD BbI 3HaeTe?

19. Kakue criaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 MepanuTa? Pa3HOBHUAHOCTH MepiUTa.



20. B xakux crmiiaBax B CTpYKType HaOJI0aeTcsi BTOPUYHBIM LIEMEHTHUT?

21. Kakue crmiaBel UMEIOT CTPYKTYpy, cocTosiryio u3 ¢epputa u nementura? Kaxue
Pa3HOBUIHOCTHU TAKUX CTPYKTYD Bbl 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBalOT BUIMAHIITETTOBBIMU?

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

24. Kakas ¢opma rpadura B MEHBIICH CTENEHH OCIA0ISIET METAUIMYECKYI0 OCHOBY
yyryHa?

25. Kaxkue CruraBel UMEIOT CTPYKTYPY, COCTOSIIYO U3 TiepiauTa u rpadura? PasHOBHIHOCTH
TaKHUX CTPYKTYp?

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

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

Tema 8. Kinnaccupukanusi, MApKMPOBKA U NIPUMEHEHHE KeJT1e30yIIePOAUCThIX CIJIABOB.

[To kakuM mpuU3HaKaM KIaCCU(PUIMPYIOT CEpbl€ YYTYHBI.
MapkupoBKa 1 MPUMEHEHHE CepOoro (JIMTEHHOTO) YyTyHa.
MapkupoBKa U IPUMEHEHUE BBICOKOIIPOYHOTO YYTYHa.

MapkupoBKa U IPUMEHEHUE KOBKOTO YyTyHa.

Kakoii yyryH Ha3bIBatoT aHTUPpUKIIHOHHBIM? KakoBbl ero cBoiicta?

A

Kakoii uyryn HaspBatoT oTOeneHHbIM? KakoBbl ycinoBus (OpPMHUPOBAHUS €ro
CTPYKTYpbI?

7. BuusHMe yriiepoaa U MOCTOSIHHBIX ITPUMECEN Ha CBOMCTBA CTaJIH.

8. [Ilo xakuM npu3HaKaM KJIacCUUIUPYIOT cTaIn?

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

10. MapkupoBKa U TPUMEHEHUE KaUECTBEHHOW KOHCTPYKIIMOHHOM YTI€pOAUCTON CTaIH.
11. MapkupoBKa U TPUMEHEHUE NHCTPYMEHTAILHOMN YTJIEPOAUCTOMN CTau.

12. MapkupoBKa ¥ IpUMEHEHUE CTaIH i (PAaCOHHOTO JIUTHSI.

13. MapkupoBKa U IPUMEHEHUE aBTOMAaTHOW CTaJIH.

14. Pacmm¢pyiite u naiiTe XapakTepUCTUKY cIiaBy cieayromumx Mapok: Ct Ok, Cr 3crm, Cr
Sne, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CY 10, C425, CH 30, BU 40, BY
60, K4 35-12, KY 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kak mpoucxoauT npeBpalieHus nepiura B ayCTeHUT?
UYro takoe (azoBasi mepeKpruCTAIITH3AM?
Yro Takoe HacieaCcTBeHHOE 3epHO? [leiicTBUTENBbHOE 3epHO?
Kak Biusier pocT 3epHa Ha CBOWCTBA cTam?

5. Yto coboil mpencTaBiseT AuarpaMma M30T€PMHUUYECKOI0 pacraja MepeoxXyaXaeHHOro
ayctenuta? Kakyro 3aBUCUMOCTh OHa MTOKa3bIBACT?

6. Kakoii ayCTeHUT Ha3bIBAIOT MEPEOXJIAKICHHBIM?

7. Kak wMeHseTcs YCTOMYMBOCTh TIEPEOXJIAKICHHOTO AayCTCHHWTa TMPH TOHIKECHUH
TeMIIepaTypbl IpeBpaIleHus?

8. Or 4Yero 3aBUCHT XapakTep CTPYKTYphl TpPH HM30TEPMUYECKOM TPEBPALICHUN
HEepeoXJIaXIEeHHOTO ayCTeHUTa?

9. HasoBure TemmepaTypHble 00JIACTH MTPEBPAIIECHUS TEPEOXIIKICHHOTO ayCTEHUTA.

10. Ilpu xakoM mpeBpanieHnu ecth U nuddysus xkenesa, u auddysus yriepoaa?

11. IIpu kakOM IpeBpaIIeHUH TOAAaBIIEHA TOIBKO TU(Py3Hst xKenesza?
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12. Tlpu kakom mpeBpamicHnn mnojarBieHa muddysus sxenesa u  yraepoma? Kakoe
npeBpalieHui spisgercs 6e3au¢dy3uoHHbIM?

13. KakoB MexaHu3M MEPIUTHOTO MPEBpALLIEHUS?

14. Yto mpexacraBisier coboi MpoayKThl AU((Y3MOHHOTO MNpPEBpallleHHs] ayCTEHUTa B
yraepoauctoil cranu? UTto Takoe MEXIUIACTUHOYHOE pacCTOssHNE?

15. Yro o01miero UMEIOT CTPYKTYphl NEPIAUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET IPYT OT
npyra?

16. KakoB MexaHu3M U 0COOEHHOCTH MapTEHCUTHOTO MIPEeBpaICHHS?

17. Yro npexacraBisier coOOH MPOIYKTH 0e3au(PPy3MOHHOTO MPEBPAIICHUS ayCTEHUTA B
yriaepoaucToil cranu?

18. Yto npencraBisgeT co00if MAPTEHCUT B YTIIEPOIUCTOMN CTATH?

19. Yto Ha3bIBAIOT KPUTHUECKON CKOPOCTHIO 3aKaJIKH?

20. Kak conepikaHue yriaepoja BIUsSET Ha CBOMCTBA CTAIM MPHU 3aKaJIKe Ha MAPTEHCUT?

21. Kakoil ayCTeHUT Ha3bIBalOT OCTATOYHBIM?

22. Kakoe 13 npeBpalieHuii Ha3bIBalOT IPOMEKYTOUHBIM?

23. KakoB MexaHu3M OEHHUTHOTO MIPEBpaICHUS?

24. Kakwue cTpyKTypbl 00pa3yroTcs pu OCHHUTHOM MpeBpalieHnu? Yem OHH pa3IndaroTcs?
KaxoBbI ux cBoiicta?

25. Kak nerupymoluye 3JIeMEHThI BIUSIOT Ha YCTOMYMBOCTD NEPEOXJIAKICHHOIO ayCTEHUTA?

26. Yto co0oii mpeaCcTaBIsAIOT TEPMOKUHETUYECKHE JHArPAMMBI.

27. Kak MOKHO MCIIOJIb30BaTh JUarpaMMbl pacrazia NepeoxaaxIeHHOro ayCTeHuTa?

Tema 10. OcHOBBI TepMHUUYECKOH 00padOTKH

JlaTb XapaKTEepUCTUKY KPUTUUYECKUX TOUYEK CTaJIH.

JlaTb onpeneneHue NOHIATUS TepMUUEcKas 00paboTKa. YKa3aTh €€ poJb.

3. Pacckazate 0 KinaccupuKaluu M BHAAX TepMHYeckoi oOpaboTku. [IpuBectu oO0mIyIO
XapaKTEPUCTUKY TEXHOJOTHUECKUX MPOLIECCOB TEPMUUECKONH 00paOOTKU CTAJIH.

4. OOBICHUTS, 110 KAKOMY MPHU3HAKY OTXKHT Hofpasaensercs Ha omxur [ u Il pona.

5. Hatp knaccupukanuio BuaoB omxura I poga. OOBSCHUTD 1eNb, HA3HAYCHUE U PEKHMBI
Ka)KI0ro BUJA.

6. Hatp xnaccudukanuio BuaoB omxura Il pona. OObSACHUTSH 11€)1b, HA3HAYCHUE U PEKUMBI
KaKJIOTO BHJIA.

7. JatTb ompejaeneHUe TEPMUYECKOH 00paOOTKH, Ha3blBaeMol 3akayika. OOBICHUTH BBIOOD

TEMIIepaTypbl HarpeBa MO/ 3aKaJIKy JUIS Pa3HbIX IPYIII CTaIeH.

OOBsACHUTD, KaK BEIOMPACTCS OXJIAKIAIONIAs Cpe/ia IPU OCYIIECTBICHUH 3aKaJIKH.

9. Jlatb  ompenerceHUE  KPUTUYECKOW  CKOPOCTH  3aKajKd, 3aKaJuBaeMOCTH U
IIPOKAJIMBAEMOCTH.

10. IlpuBecTn  XapakTEpUCTHUKY  BBICOKOTEMIEPATYPHOH W HHU3KOTEMIIEpaTypHOU
TepMOMEXaHUYEeCKON 00pabOoTKU. YKa3aTh MPEUMYIIECTBA U HEIOCTATKU KaXkJ0T0 BUAA U
o0JyacTy MPUMEHEHHUS.

11. Jarp oOmyr0o XapakTEepUCTHKY IHPOLECCOB  XMMUKO-TEPMHUYECKOH  0OpabOTKu:
LIEMEHTAILH, a30TUPOBAHUS U HUTPOLIEMEHTALMH.

12. O0BbACHUTD Ha3HAYECHUS U CYIIHOCTh AU (Hy3UOHHOTO HACHIIIEHUS.
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Tema 11. Knaccupukauus, MApKMpoOBKa, CBOICTBA U IPUMEHEHHE JIeTHPOBAHHBIX CTaJel

1. Jlatp ompeneneHre NOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOLIUI SJIEMEHT.

2.  Knaccuduxanus JeTHpOBaHHBIX CTaJel N0 XUMHUYECKOMY COCTaBY, 10 HA3HAYEHHUIO,
MO KauecTRBY.

3. Kak pacnipenensroTcs JETUPYIOUTUE JIEMEHTHI B CTaJISAX?

4.  Kak nerupyromiye 3J1eMeHThI BIUAIOT Ha TonuMophu3Mm kene3a?



5. Kak unerupyrone 53J€eMEHThl BIHAIOT Ha YCTOMYMBOCTH MEPEOXJIAXKIECHHOTO
ayCTEHUTA.

6. Kiaccuduranus nerupoBaHHBIX CTalel MO CTPYKTYpe B PaBHOBECHOM COCTOSIHUHU
(OTOXOKEHHOM COCTOSIHUM).

7. Knaccuduxanus JeTHpOBaHHBIX CTAJEW MO CTPYKType B HEPABHOBECHOM COCTOSIHUHU
(HOpMaTM30BaHHOM COCTOSIHUU).

8. Kak B MapkupoOBKe JIETMPOBAaHHBIX CTaJIel yKa3bIBaeTCs: COJIEpPKaHUE YIIIEpOJa, BUJ
JIETUPYIOIIETO JIEMEHTa U €ro CoJepXKaHHue, KadecTBO. YMeTh paciiudpoBaTh MapKy CTai,
yKa3zaB: COJAEpXaHWe yrIiepoja; BHJA JIETUPYIOIIErOo JJIEMEHTA M €ro COJEP)KaHUE;
KJaccu(UKaIUIO 0 Ka4eCTBY; Ha3HaueHue, 001acTh MPUMEHEHUS, IPUMEPHBIE CBOIMCTBA.

9. B uyem 0COOEHHOCTH MUKPOJIETHPOBAHUS CTAJIH.

10. ITpuHLHMIIBI IErMPOBaHUS KOHCTPYKIIMOHHBIX CTAJIEH.

11. OcHoBHbIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Pousp yrnepoaa, IpUHLMIIBI JIETUPOBAHMS U MAPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakue MalIMHOCTPOUTENbHBIE CTAJM HA3bIBAIOT YJIydllaéMbIMU U HOo4Yemy?
3aKOHOMEPHOCTH MX JIETUPOBAaHHUS M TepMudeckoi oOpaborku. IIpuBeaurte mpuMepsl Mapok
CTaJIH.

14.  Cranu 115 neMeHTaluu, HUTPOLIEMEHTAMU U a30TUPOBAHUS.

15. KakoBa poib yriepoga W JETUPYIOIMIUX 3JIEMEHTOB B IIAPHUKOMOAIIMITHUKOBBIX
cransax? OcobGeHHOCcTH TpeOOBaHMH K 3TUM CTalsIM M UX TepMudeckas oOpabotka. Ilpuectu
IIPUMEPBI MAPOK CTaJEH.

16. KakoBa ponb yrieposa ¥ JETUPYIOIUX 3JIEMEHTOB B PECCOPHO-IIPYKUHHBIX CTaJISIX?
OcobeHHOCTH TpeOOBaHUI K ATHM CTallsIM M MX TepMudeckas oOpabotka. [IpuBectn mpumepsr
MapoK CTaJIe.

17.  OOBSICHUTH OCHOBHBIE IPUHIIUIIBI CO3/1aHUS BHICOKOIIPOYHBIX CTajei

18.  Cranu u crutaBsl A1 PEKYIIUX HHCTPYMEHTOB.

19.  beicTpopexyiiue cTaau.

20. IIramMnoBsle CTaJH.

21. BankoBele cTanu.

22. Cranu aJjist MEpUTEIBLHOIO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOMCTBA U MPUMEHEHHE CILIABOB IBETHHIX METAJLJIOB.
Hemerananueckue MaTepuasbl

1. OcHoBHBIE CIIJIaBbl HA OCHOBE M€ (OpOH3BI U JIaTYHH ), UX MAPKUPOBKA U IPUMEHEHHUE.

2. OcHOBHbIE CIUIaBBI Ha OCHOBE QIIOMUHHUS (ZeQopMHUpYyeMble, TEPMHUUYECKH
HEYIIPOYHSAEMBIE U YIPOUHSAEMbIE), UX MAPKUPOBKA U IIPUMEHEHUE.

3. CaoiicTBa U IPUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

4. Kaxkue crutaBel Ha3bBalOT 0ab0uTamMu? KakoBbl mpuHOMNBI WX co3manus. [IpuBeaure

IpUMEPEI TAKUX CILUIABOB.

Kakue maTepuanbl Ha3bIBalOT MOPONIKOBBIE MaTepHuaibl? Kak ux moiyyarot ?

Knaccugukanus, cBoiicTBa 1 IpUMEHEHHE KOMIIO3UIIMOHHBIX MaTEPUATIOB.

7. Knaccudukarus, cBOWCTBA W NPUMEHEHHE OCHOBHBIX TPYNI HEMETAUTMYECKHUX
MaTepHuaoB.

o

6.2 BHeaynuTOopHasi caMoCTOsITeIbHAsI pa60Ta 00yJYaIOIINUXCsl OCYIIIECTBIISICTCS B BUIC
U3YyYEeHUS JTUTEPATYPHI [0 COOTBETCTBYIOILIEMY pa3/eNy ¢ MpopaboTKOI MaTepuaia mo reMaM
JTUCIUTUTAHBI



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. Tepmo-mexanudeckas 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 OLIEHKY «OTJIMYHO» — 00yYaIOUIHIACs JEMOHCTPUPYET BHICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyO0KO€e 3HaHNE
y4eOHOT0 MaTepuaia, CBOOOTHO BBIITOIHIECT MPAKTUIESCKHUE 3aJaHNsI, CBOOOIHO ONEPUPYET
3HAaHUSAMM, YMEHUSAMH, IPUMEHSIET UX B CUTyallUsX OBBILIEHHOH CII0KHOCTH.

— Ha OLICHKY «XOPOLI0» — 00YYaromUHCs IEMOHCTPUPYET CPEIHHUIA YPOBEHb CPOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHMSI, yMEHHSI OCBOEHBI, HO JIOIMYCKAIOTCSI HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPyJAHECHMS MPU aHATTIMTUYECKUX ONEpPalUsIX, IEPEHOCE 3HAHUM U YMEHUI Ha
HOBBIE, HECTAHIaPTHBIE CUTYaLINH.

— Ha OLIEHKY «yI0BJETBOPHUTEIbHO» — 00yUaIOUIUIICs 1IEMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSATHI IOy CKAIOTCS OITHOKH,
MPOSIBIISIETCS] OTCYTCTBHUE OTNEIbHBIX 3HAHUM, YMEHH, HABBIKOB, 00YYaIOIIHICS UCIIBITHIBAET
3HAYUTENbHbIC 3aTPYAHCHUS [IPU ONIEPUPOBAHUH 3HAHUSIMH U YMEHHUSIMH MIPH UX TIEPEeHOCE Ha
HOBBIE CUTYallUH.




— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» — O0YJAIOIIHIICS JEMOHCTPUpPYET 3HaHUs He Ootee 20%
TEOPETUUECKOr0 MaTepuasa, TOMyCKaeT CyIECTBEHHbIE OIIMOKHU, HE MOXKET MOKa3aTh
MHTEIJICKTYalbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



