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JIner aktyaauzanuu padodeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanm3armu B 2023 - 2024
y4eOHOM rojty Ha 3aceianuu kadeapsl JIMTESHHBIX TPOIIECCOB ¥ MAaTEPHATIOBEICHUS

[Iporokon oT 20 1. Ne
3aB. kadenpoii H.A. ®eokTucTos

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u oo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM roJTy Ha 3aceannu Kadeapsl JINTSHHBIX MTPOIIECCOB M MATEPUAIOBEICHUS

[Iporokon oT 20 1. Ne
3aB. xadeapoit H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM To/1y Ha 3aceqanuu Kadpeapbl JIMTeHHBIX TPOIIECCOB M MaTEPUATIOBEICHHSI

[IpoTtokou ot 20__ 1. Ne

3aB. xadeapoit H.A. ®eoxTucron

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa Juis peanmu3anyu B 2026 - 2027
y4e0OHOM TroJTy Ha 3aceaHuu Kadeapsl JINTEHHBIX MPOIECCOB U MaTepUATIOBEICHUS

[IpoTtokoin ot 20 1. Ne
3aB. xadeapoit H.A. ®eoxTucron

Paboyas nmporpamma nepecMoTpeHa, o0cyxeHa 1 oo00pena s peanusaruu B 2027 - 2028
yueOHOM ToJly Ha 3acefannu Kadeapsl JINTeHHBIX MPOLIECCOB U MaTEpPHAIOBEACHUS

[IpoTokon ot 20 r. Ne
3aB. xkadeapoii H.A. ®eokTrctoB




1 Henu ocBOeHMA AUCHMIIIMHBI (MOAYJIs1)

Henssmu ocBoenus qucuumnael «MATEPUAJIOBEJIEHUE» sBisitotTcst: npuoOpeTenue
CTYACHTAMHM TEOPETHMUECKUX 3HAHUH O 3aKOHOMEPHOCTSX, OIpPEAEISIONINX CBOMCTBA
MaTepHUaIOB, MPAKTUYECKUX HABBIKOB KOHTPOJISI W IPOrHO3MPOBAHMUS CBOWCTB W IOBEACHUS
MaTEepHAJIOB B PA3IMYHBIX YCIOBUAX UX 00paOOTKH M SKCILUTyaTallH, HEOOXOIUMBIX OaKkaiaBpy
no mpopwio  «Metauryprus  4epHBIX  METaUIOB» IS IJIOJOTBOPHOH — HAaydHO-
UCCIIEI0BATENILCKOM ¥ IPOU3BOICTBEHHO-TEXHOJIOTHYECKOH AEATEIBHOCTH.

2 MecTo THCHMIIMHBI (MO/LYJIs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Hucnunnuna MatepuaioBe/ieHne BXOIUT B 00s3aTeNIbyI0 4acTh y4eOHOTro IUIaHa
00pa30BaTeNIbHOM TPOrPaMMBI.

Jnst  w3ydeHuss  AWCHUIUIMHBI ~ HEOOXOAUMBI  3HaHUsA  (YMEHHS,  BJIAQJCHUS),
chopMUpOBaHHBIC B pe3yNIbTaTe U3yUEHUS AUCITUTUTHH/ MPAKTHK:

Hcropus Meramnypruu

OO611ast 1 HeOpraHuvecKasi XUMHUS

OCHOBBI METAJUTYPTrUYECKOTO MTPOU3BOICTBA

®dusuka

3Hanus (yMEHHUsI, BIAJACHHS), TIOJyYEeHHBIE TTPH U3YUYEHUU NaHHOW TUCIUTUIAHBI OymIyT
HEO0OXOUMBI JTsl U3YYCHHS TUCIUTUIAH/TIPAKTHK:

MeTopI iCClIeTOBAaHUS MAaTEPHAJIOB M ITPOIIECCOB

HoBrle TexHOIOTHYECKIE PEMICHHS B METAJUTYPTUH YEPHBIX METAILIOB

[ToaroroBka K mpoIieAype 3auThl U 3alI1Ta BEITYCKHON KBATH(UKAITMOHHON pabOTHI

JluteitHOE MPOU3BOICTBO

VYyeOHast - HaydyHO-HCCIIeIOBaTeNbCcKass paboTa (TMOJIydeHHE TMEPBUYHBIX HABHIKOB
Hay4HO-HUCCIIE0BATEIHCKOM paboTHI)

Hayuno-uccnenoBarenbckas paboTa

3 Komnerenuuu odyuyaroinerocsi, popMupyemMbie B pe3yJjbTaTe 0CBOCHHSI

AMCUUIJIMHBI (MOIYJIsl) M IVIAHUPYeEMbIe Pe3yJbTAThI 00yUeHUus

B pesynbrare ocBoeHus: TUCHUILUIMHBI (MOIyss) «MarepuaioBeaeHne» o0ydaromuncs
JOJIKeH 001a/1aTh CIASAYIOIIMMHI KOMITETEHIUSIMHU:

Ko nanukartopa NHaukaTop J0CTKEHUS KOMITETEHITUH

OIIK-1 Crnocoben pemath 3aaa4u MpodecCHOHATBLHON NeATeTbHOCTH, TPUMEHSSI METOIbI
MOJENUPOBAHUS, MATEMAaTUUYECKOTO aHAIN3a, ECTECTBEHHOHAYYHbIE U OOIICMHKEHEPHBIE 3HAHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUHbIE 3aKOHBI U NPUHIUIBI MPU PEHICHUU
MPAKTHYECKUX 3a]1a4

OIIK-1.2 Pemaer cranmaptHeie mnpodeccHoHANbHBIE 3alaud ¢ [PUMEHEHHEM
OOLIEMH)KEHEPHBIX 3HAHUN

OIIK-1.3 [IpumMensier MeToAbl MOJEIUPOBAHMS U MATEMaTUYECKOTO aHaluu3a s
pELIeHHS 3a/1a4 TEOPETUUECKOTrO U MPUKIIATHOTO XapaKkTepa




4. CTpyKTypa, 00b€EM U colep:KkaHHue JMCIHHUIIIMHBI (MOAYJIs1)
OO0mast TpyTI0eMKOCTh JUCIMILTUHBI COCTaBIseT 9 3a4eTHBIX eauHUIl 324 akaJl. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas pabota — 21,6 akaj. 4acos:
— ayauropHas — 18 akaj. 4acos;

— BHeayauTopHas — 3,6 akaj. 9acos;

— caMocTosTenpHas paboTa — 289,8 aka. 4acos;

— B popMe mpakTHuecKoi moarotoBku — 0 akas. yac;

— IMOJTrOTOBKA K 3k3aMeHy — 12,6 akan. gac
— IMOATOTOBKA K 3auéTy — 12,6 akaj. gac
dopma arTecTalum - 3a4€T, IK3aMeH

AynuropHast g s
KOHTaKTHas paboTta E z dopma TeKyILEero
=
Pasnen/ Tema 2 (B akan. yacax) ) > Bun 3 KOHTPOJIA Ko
> 3 o | camocTosTenbHOl | ycrieBaeMOCTH U
JIACIATUTAHBI A [ ., | KOMIETEHIMU
o & paboThI MPOMEKYTOTHON
na6. | mpakt. | € 8
Jlexk. Z aTTecTaluu
3aH. 3aH. | Q &
1. Beenenue
1.1 Ponp mMarepuana B
SKCIUTyaTaluu U3JeNuil. o
ITpopaboTka Texymuit
OCHOBHBIE [TOHSATHSL. . peTpnqecxoro KOH yu(l)m,- OIIK-1.1,
HUcropus pa3BUTHS 52 p TPOIE: OIlK-1.2,
(JIEKIIMOHHOT 0) YcTHbIi
MaTepHAIIOBEACHUS Kak| OIIK-1.3
Mmarepuaia 9KCIIPECC-0MpPOC
Hayku.Knaccudukanus
MaTepHuaoB.
2 ITpopaboTka
1.2 Knaccuduxanms JICKIIMOHHOTO Texymuit
MaTepHuaoB. OCHOBHBIE, Mmarepuana; KOHTPOJb!
CBOWCTBa MaTepHaoB. MOArOTOBKA K 3amura OIlK-1.1,
CBsi3b MEXILy CTPYKTYPOH U 0,5 11 11a0b0paToOpHBIM 11a060paTOPHBIX OIlK-1.2,
CBOWCTBAMH  MaTEpHAJIOB. 3aHATHUSM; pabor. OIlK-1.3
Mertonpt HCCleI0BaHus MOJITOTOBKA K KonTponbhas
CTPYKTYPBI. KOHTPOJIBbHON pabota
pabote
Wroro no pasaeny 0,5 16,2
2. ATOMHO-KPUCTAIITHIECKOE
CTPOCHUE MaTEPUAIOB
ITpopaboTka
2.1 Buapl  KpHUCTaJIOB. JIEKIIMOHHOT O .
K I/ICTaJ'IJ'IZI[/I‘IeCKaE eIeTKa MaI;e nana; Texymwii kourpons| - OTK-1.1,
HEHHMO o p ' 05 uw | FOI;OBKa’K KoHTponbHast OITK-1.2,
P ’ A . pabora OIlK-1.3
AHM30TpONHSL. KOHTPOJIbHOM
) pabote
ITpopaboTka
2.2 e(eKThI JICKIIMOHHOTO N
Jled ! Texymuii kontpons| OITK-1.1,
KPHCTAITMYECKOTO Marepuana;
11 KonrtponbHas OIlK-1.2,
CTpPOCHHUSI. MexaHU3MBI MIO/ATOTOBKA K
N pabota OIlK-1.3
muddy3un KOHTPOJILHO#M
pabote
Uroro no pazneny 0,5 22

3. Kpucramnmmsanus pacriaBoB




ITpopaboTka

JIEKIIHOHHOT'O .
3.1 TepMoauHaMuyecKue MaTepaa; Tekymuii KOHTPOITb
CJIOBHSI KPUCTAJUTH3AIHH. ’ KonTponpHas
K/IexaHmMp H MOJIrOTOBKA K a%OTa OIIK-1.1,
B — 0,5 13 n1ab0paTOpHBIM ga ura OIlK-1.2,
P T 3aHATHUSM; H OIIK-1.3
ITapameTpst 71a00pPaTOPHBIX
MO/ITOTOBKA K
KPHCTAIUTH3AIHH. » pabor
KOHTPOJBHON
pabore
ITpopaboTka
3.2 Camonpon3BosbHAS U JICKIHOHHOT'O N
. Tekymuii KOHTPOIIb
HECaMOMPOU3BOIbHAS Mmarepuana;
KonTponbHas
KpUCTAJIN3aLusl. MOJIrOTOBKA K aGora OIIK-1.1,
MonudunupoBanue. 0,5 13 nabopaTopHBIM p OIIK-1.2,
. 3ammra
HennpurHas 3aHATHAM; OIIK-1.3
J1a00paTOPHBIX
kpuctaui3anus. CTpoeHue TO/ITOTOBKA K aGor
CIIUTKA KOHTPOJIBHOU p
pabote
HUroro o pazueny 1 26
4. Jlepopmanmuss W  HarpeB
nehOpMUPOBAaHHBIX MATEPUATIOB
IIpopaboTka
4.1 T s u KIIMOHHOT .
yrpyra JICKIIOHHOTO Texyuit KOHTPOJIb
IIacTuueckas nedopmanusi. Mmarepuana;
KonrponbHas
Mexanm3m  nedopMaryu. MOJITOTOBKA K OIlK-1.1,
pabora
W3meHeHue CTpyKTyphl U 0,5 11 nabopaTopHBIM OIIK-1.2,
N 3amura
CBOWCTB 3aHATUAM,; OIlK-1.3
11a00paTOPHBIX
MONAKPUCTATITHIECKOTO MO/ITOTOBKA K aGor
MeTajia npy aedopMaryu. KOHTPOJIBbHON p
pabote
ITpopaboTka
JIEKLIHOHHOT'O .
. Tekymuit KOHTPOIb
4.2 V3ameHeHHE CTPYKTYPHI Marepuana, KonrponbsHas
14' CBOMCTB IpH Harpese TO/IrOTOBKA K abora OIK-1.1,
ohoprn OBI;HHOF? 05 11 | naGopatopHbIM ga o OIK-1.2,
AICPOPMHD 3aHATHSIM; . OIlK-1.3
MeTasuia. 11a060paTOPHBIX
MO/ATOTOBKA K
. pabot
KOHTPOJIBbHON
pabote
Wroro no pazaeny 1 22
5. MexaHuueckue  CBOICTBa
MaTepuaaoB
IIpopaboTka
JIEKIOHHOT'O .
5.1 OcHOBHBIE MOHATHUS U MaI;e uana, Tecymuii kourpons| - OIIK-1.1,
Oi‘[ eleNeHNS 1 o, roI;OBKa’K Komporbraz OIR-1.2,
pea ’ A . pabora OIlK-1.3
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIOHHOT'O .
. Texymuit KOHTPOIb
5.2 Bugsl, wMeromsl U Matepuana, 3ammura
060 OBaH’I/Ie T51 MOATOTOBKA K n1a00paTOPHBIX OMR-1.1,
Py A 11 n1a0bopaToOpHBIM paTop OIlK-1.2,
WCTIBITAHUS. MEXaHUYECKHX| pabor
N 3aHATHUAM; OIIK-1.3
CBOIICTB. KonTponbhas
TIOATOTOBKA K
. pabora
KOHTPOJIBHON
pabote
HWroro no pazaeny 22

6. @a3oBBle W CTPYKTypHEIC

IIpEeBpAaILEHUS]
JBYXKOMIIOHEHTHBIX
METAUIMYECKUX CUCTEMAX

B




ITpopaboTka
JIEKIIMOHHOT'O

6.1 OcHOBHBIE ITOHATHS MaTepHana; Texynpaid koprpoms|  OIIK-1.1,
) 11 P ’ KonrponbsHas OIIK-1.2,
TEOpUH CILIABOB. MO/ITOTOBKA K aGora OIK-1.3
KOHTPOJIBHOM p '
pabote
ITpopaboTka
JICKIIHOHHOT'O .
. Texymuit KOHTpOIBL
. Marepuana;
6.2 JlmarpamMMbl JBOHMHBIX HOArOTOBKA K KonTponbHas OIK-1.1
CHCTEM. q)OpMI/IpOBVaHI/Ie 11 1aGOpATOpHEIM pabora OIIK-1.2.
CTPYKTYPBI JIBOMHBIX SAHSTHSIM: 3amura OIK-1.3
CIUIaBOB. ’ 712a00paTOPHBIX '
MO/ITOTOBKA K
. pabot
KOHTPOJBbHON
pabote
Uroro no pazneny 22
7. XKene3oyrieponucrele CruiaBbl
ITpopaboTka
KI[OHHOT" N
7.1 XapakTepucTuKa nl\e/[alie OI/IaJ'?a'O Texymuii kontpons| OIIK-1.1,
JarpaMMbl (hazoBoro 13 p ’ KonrtponbHas OIIK-1.2,
P MOJITOTOBKA K P
COCTOSTHUS KEJIe30-yIIIepoT KOHTPOITHHOM pabora OIIK-1.3
pabote
IIpopaboTka
JICKIIHOHHOT'O N
. Tekymuii KOHTPOJIb
7.2 dopmupoBaHue MarepHaia, Koutponbhas
CTPYKTYPBI crajiei u TIOATOTORKA K abora OIK-1.1,
TPYKTYP 05 | 621 13 | naGopatopHbiM P OIK-1.2,
YyTYHOB B PaBHOBECHOM SARSTHSIM: 3ammra OIK-1.3
COCTOSTHUM. ’ 11abopaToOpPHBIX '
MOAATOTOBKA K
. pabot
KOHTPOJIBbHON
pabote
Wroro no pazaeny 0,5 | 62U 26
8. 3auer
IIpopaboTka [MpoMexyTouHBIIH
JICKIIMOHHOTO KOHTpOJIB (3a4eT)
Mmarepuania. CobecenoBaHue B
8.1 Koncynpramuu 10 s pCHI/IC cmoﬁﬂ (bopme ¢ OIlK-1.1,
BOIIPOCaM  MOATOTOBKU K Z[OHOJ'IIZI:I{TCJ'IBHOFO Y emﬁ OIIK-1.2,
3auery i OIlK-1.3
Mmarepuania. Pe3yNbTaToB
TloaroroBka k KOHTPOJIbHBIX
3aueTy MEPONPUSTUI
HUroro no pazneny
9. Knaccuduxanms, MapKUpoBKa
u [IPUMEHEHHUE
JKEJIe30YTIIePOTUCTHIX CIIAaBOB
ITpopaboTka
9.1 CBsi3b MEXY| H;I;ITI?;;:HOJO Tekymuii KOHTPOIb
CTPYKTYpO# ¥ CBOWCTBAMU HO,I[I“OTOBKa’K KonTponbhas ONK-1.1
CephIX q OB. abora e
Kfaccﬂ - YIYHOBL 5 f 1 | 221 11 | naGopatoprsM é’amm OITK-1.2,
i 3aHATHAM; OIIK-1.3
MapKUpOBKa M NIPUMEHEHNE HOATOTOBKa K 71a00paTOPHBIX
CEepBIX YYT'YHOB. KOiTpOHBHOﬁ pabor

pabote




ITpopaboTka

JICKIHORHOTO 1 poevinini konTpONB
9.2 BimsHume yriepoma u Marepuana; i p
o . KonTponbHas
NpuMecel Ha  CBOWCTBA MOJITOTOBKA K aGora OIlK-1.1,
craneit.  Kiaccudukars, 3 11,6 | mabopaTopHBIM ga ra OIIK-1.2,
MapKHpOBKa U NPHUMEHEHHE 3aHATUAM; IJl OIIK-1.3
o 71a00pPaTOPHBIX
YIIIEPOJMCTBIX CTaleH. MO/ITOTOBKA K aGor
KOHTPOJIBHOU p
pabote
HWroro no pazzneny 4 2/21 22,6
10. ®dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JICKIHORHOTO 1 poe v konTpoNB
Martepuana; IZ(L;I{ onLHTeE{
10.1 da3oBEIe] MOJITOTOBKA K T.':;%OTa OIlK-1.1,
MIpeBpalleHus B CTAU TPU 0,5 9 nabopaTopHBIM p OIIK-1.2,
3amura
Harpese. 3aHATHSM; OIIK-1.3
J1a00paTOPHBIX
TO/ITOTOBKA K
N pabor
KOHTPOJBbHON
pabote
IIpopaboTka
JICKIHORHOTO | poevininti koHTpONB
Vatepraa, IZ,;III-I OJ'ILHTapﬂ
10.2 ®dazoBrIie MOATOTOBKA K P OIIK-1.1,
pabora
MPEBPALLIEHNS B CTaJIU NPHU 13 11abopaTopHBIM OIIK-1.2,
3amura
OXJIQKICHHH. 3aHATHSIM; OIlK-1.3
11a00paTOPHBIX
MO/ITOTOBKA K
. pabor
KOHTPOJIBbHON
pabote
Wroro no pazaeny 0,5 22
11.  OcHOBBl  TEPMHYECKOMH
00paboTku
ITpopaboTka
111 IonsTust 0 JICKLIUOHHOT O .
N ! Texymuii kontpons| OIIK-1.1,
TepMudYecKo  oOpaboTke. MaTepuana;
Knaccudpukanus BUJI0B 9 MOArOTOBKA K KonTporsHas OIIK-1.2,
. . pabota OIlK-1.3
TepMHUIECKONH 00PabOTKH. KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKLILOHHOT'O .
. Texymuit KOHTPOJIb
Marepuana, Kontponbhas
11.2 Knaccudukanysi, 1enb MO/IrOTOBKA K abota OIIK-1.1,
u n MMEHEHHE OT;Hr; ! 9 11aG0paTOpHEIM ?I:a uTa OIIK-1.2,
P ’ 3aHATHSM; H OIlK-1.3
11a060paTOPHBIX
TIOATOTOBKA K
N pabor
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIOHHOT'O .
Texymuit KOHTPOIb
Marepuana, KonTponbnas
IMOATOTOBKA K OIlK-1.1,
11.3 3axkanka cranu. Bumsl pabora
SAKAIKH 9 n1a00paTOpHBIM Sammima OIIK-1.2,
) 3aHATHSIM; - OIIK-1.3
11ab0paTOPHBIX
TIOATOTOBKA K
. pabor
KOHTPOJIBHON

pabote




ITpopaboTka

JICKIIMOHHOTO .
11.4 TIlpeBpamenus mpu MaITle e Texymuit KOHTpOIBL
HarpeBe 3aKaJeHHOW CTalIu. P i KonTponpHas
MOJITOTOBKA K OIlK-1.1,
OTmyck CTaJIH. paborta
Krnaccudukars elb u 9 AaGopaTopHLIM 3amura OIK-1.2,
T, o 3aHATHSM; » OIIK-1.3
MIPUMEHECHUE BHJIOB 712a00paTOPHBIX
MOJIPOTOBKA K
OTITyCKa. » pabor
KOHTPOJBHON
pabote
HUrtoro no pazaeny 36
12. Knaccugukanus,
MapKUPOBKA, CBOMCTBa u
MIPUMEHECHUE JIETUPOBAHHBIX
crajueit
ITpopaboTka
JICKIIMOHHOTO .
Texymuii KOHTpOIBL
Matepuaia, KonTtponbHas
12.1 Konc IIUOHHBIE TIOATOTORKA K Te;%OTa OIK-1.1,
CTz.U'II/I TPyK 10 na60paTOPHBIM Z?amma OIIK-1.2,
’ 3aHATHSM; OIIK-1.3
J1a00paTOPHBIX
MOJICOTOBKA K
. pabor
KOHTPOJBbHOM
) pabote
IIpopaboTka
JICKIIHOHHOTO .
. Tekymuii KOHTPOJIb
12.2  MHCcTpyMeHTAJbHBIC Marepuana, KonTponbsHas
) MOATOTOBKA K OIIK-1.1,
cramu. CTajid W CIUIaBbl C| pabora
0coObIMH  (pU3HYECKUMHU U 13 11260paTopHLIM 3ammura OlK-1.2,
N 3aHATUAM,; OIIK-1.3
XUMHYECKUMH CBOHCTBaMHU. 11abopaTopHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIbHOH
pabote
Wroro no pazaeny 23
13. MapkupoBKa, CBOHCTBA U
IIPUMEHECHUE CILIABOB IIBETHBIX
METaJIJIOB
IIpopaboTka
nekiuonHoro | Texymuit KOHTpoOIb
OIIK-1.1,
13.1 MenaHble  CIUIaBBL 11 MaTepuana; 3amura OIK-1.2
AJIFOMUHUI U €Tr0 CIUIaBBI. MMOATOTOBKA K 11a060paTOPHBIX OITK 1' 3’
11a0b0paToOpHBIM pabor '
5 3AHATHIM
IIpopaboTka
. neknuoHHoro | Tekymuit KOHTPOJIb
13.2 AmoMuHuii u  ero MaITle naa: yugamHTan OIIK-1.1,
cwtaBel. CIDIaBbl THUTaHa. 7 o I“OgoBKa’K HA6ODATODHBIX OIIK-1.2,
[Tpouue crunaBebl. A paTop OIlK-1.3
11a060paTOpHBIM pabor
3aHITHSIM
Wroro no pasaeny 18
14. Hemeramnueckue
MaTepHaJIbI
ITpopaboTka
14.1  OcHOBHBIE  BUIBI nekioHHoro | Tekymuit KOHTPOJIb OIK-1.1
HEMETAJTTNYECKUX MaTepuaia; 3allHTa N
y 2 12 p - OIK-1.2,
MatepuanoB. Ix cBoiicTBa ITOJIrOTOBKA K 1a00paTOPHBIX OIK-1.3
Y TIPUMEHCHHE. n1a0bopaToOpHBIM pabor '
3aHITHIM
HWroro no pazaeny 12

15. TIpoMexyTOYHBIA KOHTPOIH

(Ox3amen)




15.1 KoucynpTauum 10
BOIpOCaM  IOJATOTOBKU K
9K3aMEHY.

ITpopaboTka
JIEKIIMOHHOT O
Mmarepuana.
Nzyuenne
JIONOJTHUTENBHOTO
Mmarepuana.
Ioaroroska k
9K3aMeHy

IIpomexyTouHbII
KOHTPOJb
(Ok3ameH)

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

Wroro 3a cemectp

10/41

289,8

3a4éT,7K3aMeH

Hroro no JUCIHUILINHEC

10/41

289,8

3a4€T, SK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeaeHny y4eOHBIX 3aHATUHN MPENOJaBaHue AUCHUILTUHBI «MarepruaaoBeIeHIe)
peanu3yercsi B (opMe KypcoB, COCTaBJICHHBIX C HCIIOJIBb30BAaHUEM pE3yJIbTaTOB HAYYHBIX
WCCIIeIOBAaHUI, MPOBOJMMBIX Ha Kadenpe, a Takke B IEHTPE KOJUJICKTHMBHOTO IOJIb30BAHHMS
MI'TVY, B TOM 4uCIie C y4€TOM PErHOHAIBHBIX 0COOCHHOCTEN PO(PECCHOHATBHON e TETLHOCTH
BBIITYCKHUKOB U nnoTpedHocTel padotonareneit (MMK, MMK-METU3, benmar u np.).

B npouecce mnpenomaBaHus aucHMILIMHBL - «MatepuanoBeneHue» IMPUMEHSIOTCS
TpaaUIMOHHAsE, WHTEPAaKTUBHAs ¥ HH()OPMAIMOHHO-KOMMYHHKAIIMOHHA 00pa3oBaTesIbHbIC
TexHosjoruu. [Ipy uCHoiap30BaHUMM TPAAULIMOHHBIX OOpa30BaTENIbHBIX TEXHOJOTUN YyueOHbIE
3aHATHUS BBIMOJHAIOTCA B (GopMe HHPOPMAMOHHBIX JIGKIUHA M JTAOOPaTOpHBIX paboT. OTa
TEXHOJIOTUS ~ COYETAaeTcss C  MCIOJIb30BaHMEM  HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTH, KOTJa JIEKIIUU TPOBOISATCS B (popMe JeKIuil-BU3yanu3anuil, npu
peayiv3allil  KOTOPBIX  M3JIOKEHHE  COJEpPXaHHsS  COMPOBOXKAAETCA  Ipe3eHTaluel ¢
JEMOHCTpaIe yueOHbIX MaTepualoB, MPEICTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMaXx, B
TOM YHCJI€ MJUTFOCTPATUBHBIX, I'pauyecKuX, ayauo- U BUIeOMaTepraoB.

JIekuMOHHBIN MaTepuan 3akperuiiercs B Xoje JabopaTopHbIX paboT, Ha KOTOPBIX
BBITNIOJIHAIOTCA TPYIIOBbIE WM WHAWBUIYyalbHbIE 3aJaHusl 1O TnpoiiaeHHoil Tteme. I[lpu
MpPOBEJIEHUH  JabOpaTOpHbIX pabOT HCMOJB3YeTCsl HHTEPAaKTHBHBbIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YTO IMpEAIoJiaraeT akTUBHOE U HEJTMHEHHOE B3aUMOJEHCTBHE BCEX YYaCTHUKOB U
JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOTIO JJISi HUX 00pa30BaTeIbHOIO PE3yibTara.
3aHATHS OPraHU3YIOTCS B BHUJAE JTAOOPATOPHOTO 3KCIEPUMEHTA C MOCIEAYIOUIUM TPYNIIOBBIM
aHAJIM30M MOJIYYEHHBIX Pe3yabTaToB. Mcmonb3yeTcss Takxke pa300p KOHKPETHBIX CUTyallMil C
1eb0 POPMHUPOBAHUS U Pa3BUTHS MPO(HECCHOHATbHBIX HABBIKOB 00Y4arOIIUXCSl.

Peann3anus KOMIETEHTHOCTHOTO MOAX0/a IPEAYCMaTPUBAET UCIIOIb30BaHUE B YUEOHOM
Ipolecce AaKTUBHBIX M WHTEPAaKTUBHBIX (OpPM TpPOBENEHMsI 3aHATUH B COUYETAHUU C
BHEAYJUTOPHOU pabOTO# C 1enbio (OPMHUPOBAHUS M PA3BUTHS MPOQPECCHOHAIBHBIX HABBIKOB
00yJaronuxcs.

CamocrostenbHas paboTa CTYIEHTOB HalpaBl€HAa HAa CaMOCTOATENBHOE H3ydCHHE
yueOHON M Hay4yHOH JMTEpaTypbl, a TAKKE CaMOCTOSTEIbHYIO IPOPadOTKy T€M B Ipoliecce
MOATOTOBKH K TEKYILIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeTOoquYecKOe 00ecneyeHue CAaMOCTOSITeILHOI padoThl 00y4aromuXxcsi
[Ipencraneno B npuiioxenuu 1.

7 OueHOYHBbIE CPEACTBA /IJIS POBE/IEHUsI IPOMEKYTOUYHOI aTTecTaluu
[IpencraBieHbl B MPUIOKEHUU 2.

8 YueOoHo-MeTOonM4Yeckoe U HHGOPMALMOHHOE o0ecnieyeHne AU CHUIIMHBI (MOYJIs1)

a) OcHoBHas IUTEpaTYpAa:

1. MarepuanoBenenue [DIEKTPOHHBIN pecypc]: yueOHoe mocobue ans By3oB / JI. B.
Tapacenxko, C. A. ITaxomoBa, M. B. YuauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl HWudppa-M, 2012. - 475 c.. 60x90 1/16. - Pexum gocrymna:
http://new.znanium.com/bookread2.php?book=257400. — 3arn. c skpana. — ISBN 978-5-16-
004868-0.

2. laBeioBa, M. C. MatepuanoBeneHue [DIeKTpOHHBINA pecypc]: yueOHoe mocobue /
HaseigoBa U. C., Makcuna E. JI. - 2-e u3n. — M.: U1| PUOP, HUL] UHD®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexum mocryma: http://new.znanium.com/bookread?2.php?book=536942. — 3aru.
c akpana. — ISBN 978-5-369-01222-2.



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

0) lonostHuTeEIBLHAS JTUTEpPaTypa:

1. Komuesa, H. B. Armac mukpoctpyktyp : ydeOHoe mocobue [mist By3oB] / H. B.
Kommesa, 10. 10. E¢umosa, O. A. Hukutenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY,
2019. - 1 onekrpon. ont. guck (CD-ROM). - 3arn. ¢ tutyn. oakpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true (mata oopamenus: 25.09.2020). - Makpooonekr. - ISBN 978-5-9967-
1533-6. - Tekcr : anekTpoHHBIN. - CBeneHus goctynHbl Takke Ha CD-ROM.

2. Yepenaxun, A. A. MarepuanoesieHue [ DneKTpoHHBIN pecype]: yueOnuk / Uepena-xuH
A. A., Cmonekul A. A. — M.: KYPC, HUL] UHO®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocrtymna: http://new.znanium.com/bookread?2.php?book=944309. — 3ar. ¢ skpaHa.

3. MarepuanoBeicHHe W TEXHOJIOTHS MaTepUAIOB [DJIEKTPOHHBIA pecypc]: ydeOHoe
nocobue / mox pea. A. U. bareimeBa u A. A. CmonskuHa. — M.: UHOPA-M, 2018. — 288 c. —
Pesxxum noctyna: http://new.znanium.com/bookread?.php?book=946206. — 3ar. ¢ skpaHa.

B) Meroauyeckue yKasaHus:

1. Koniea, H. B. Marepuanosenenne. Yacts 1 : mpaktukym / H. B. Kommiera, 1O. 1O.
Edumona, H. H. Unpuna ; Marautoropckuii roc. texunyeckuit yH-T um. I'. WM. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara o6pamenus: 25.09.2020). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBeieHus JocTynHbI Takxke Ha CD-ROM.

2. Kommmepa H.B., Uykun B.B., E¢pumona FO.1IO. N3ydeHne MakpOCTPYKTYphI JIHTOTO
MeTajla M ICHAPUTHOW KpUCTAJIM3auu. MeToauueckne yka3aHus K JabopaTopHoOil padoTte. —
Marnutoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommun A.H., Ilerpouenxo E.B., Edumora [O.10.
XKenesoyrnepoaucroie cmiaBel. MeTonudeckue yka3zaHUs K Ja0opaTOpHbIM paboTaM. —
Marnutoropck: 'OY BITO «MI'TVY», 2010. —42 c.

4. Ememomna A.H., Konuea H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTaJId ¥ METOJIbI e OIIeHKU. MeToinyeckue yKkazanus K 1adopaTopHOi paboTe. — MarHUTOropck:
N3n-Bo Marautoropck. roc. Texs. yH-ta uM. [.1. Hocosa, 2014. — 17 c.

5. Ememomua A H., Ilerpouenko E.B, CerukoB A.b. MccnenoBanue BIHSHUS XOJIOTHOM
IJIacTUYeCKol AeopMalui U MOCIEAYIOUIEr0 HarpeBa Ha MHKPOCTPYKTYPY M TBEPAOCTh
HU3KOYTJIEPOJUCTOM cTanu. MeTonndeckue yKkazanus K 1a0opatopHoil pabote. — MarHUTOTOPCK:
N3n-Bo Marautoropck. roc. Texs. yH-ta uM. [.1. Hocosa, 2015. — 8 c.

6. Ememomun A.H., Ilerpouenko E.B., Hedenner C.II. M3yueHne MUKPOCTPYKTYpBI
L[BETHBIX CILJIaBOB. MeToAuYecKue yKa3zaHus K jJadopaTtopHoil pabore. — Marauroropck: U3n-Bo
Marnurtoropck. roc. TexH. yH-ta um. .. Hocosa, 2013. — 13 c.

7. Ilerpouenko E.B., [llunakuna M.B. Biusiaue temriepatypbl HarpeBa u mnocieayromei
MEePEeKPUCTATM3AIMY Ha pa3Mep 3epHa ayCTeHHTa. — MeToauueckrue yKka3aHus K J1a0opaTopHOit
pabote. Marautoropck: MI'TY, 2003. - 12 c.

8. Ilerpouenko E.B., MonoukoBa O.C., Hedenpes C.II., 3akanka yriepoauctoi u
JETMpOBaHHON cTanu. Meroauueckue ykazaHusi K jaboparopHoi pabore. — MarHMTOTOPCK:
MI'TY, 2013. -9c.

9. Ilerpouenko E.B., MonoukoBa O.C. OTiyck yriepoaucToil ¥ JIETMPOBAHHOW CTaJIu.
Metoanueckue ykazaHus K 1abopatopHoii pabote. — Marauroropck: MI'TY, 2013. -9 c.

r) [IporpammHoe o0ecnieuenne 1 UHTEpHeT-pecypcnbl:


http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206
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9 MaTepuajibHO-TeXHHYeCKOe o0ecnevyeHne TUCIUIITHHBI (MOIYJIs1)

MaTepI/IaJ'ILHO'TeXHI/I‘{eCKOG oOecreueHue JAUCIUIIIMHBI BKITFOYACT:



https://www.rsl.ru/ru/4readers/catalogues/
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1. YuebOHnas aymuTOpHs 1715l IPOBEACHUS 3aHATHIA JIEKITMOHHOTO THUIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEICTBAMU OOYYEHUS, CIYXKAIIUMHU Ui MPEACTaBICHHUS Y4eOHOMH
uHpopmanuu OOJNBIIONW ayIUTOPUU: MYIbTUMEIUHHBIMH CPEJICTBA XPAaHEHUs, Iepenadd |
npeacTaBiIeHus ydeOHOW HHPOpMaLnY;

- CTIELUAIN3UPOBAHHON MEOEIIBIO.

2. VYueOHbIE ayAWTOPWUHU IS TPOBEACHUS JIA0OPATOPHBIX 3aHATHHA OCHAIICHBI
nabopaTOpHBIM 000pYIOBAHUEM:

«Jlabopatopus TpoOOIIOATOTOBKIY:

- OTPE3HBIMHU, ITU(OBATEHBIMH U TIOJMPOBATTLHBIMU CTAHKAMH,

- 000pyIOBaHUEM IJISl TPABICHHUS IUTH(OB;

- CHIeMaIM3UPOBAHHON MEOEIIBIO.

«JIabopaTopHst ONTHYECKON MUKPOCKOTIHI:

- onTHYecKuMU MuKpockormamu METAM 32M, MUM-6, MUM-7,;

- KOMIIBIOTEPHBIMHU CHCTEMaMK 00paboTku n3o0pakenuii Ha 6aze [1O «Thixomet PRO»
u «SIAMS-600»;

- KOJUICKIIUSIMH MUKPO- ¥ MaKpOILTHU(OB YIICPOJIUCTHIX M JETHPOBAHHBIX CTaJICH,
9yT'YHOB, IBETHBIX METAJUIOB M CIIABOB, IIOPOIIKOBBIX MAaTEPHAJIOB;

- KOJUIEKIHel Makponu(hoB ¢ geeKTaMu MaKpOCTPYKTYPHI CTaJICH;

- agp0oMaMU MUKPOCTPYKTYP YIJIEPOTUCTBIX M JISTHPOBAHHBIX CTAJICH, YyryHOB,
IBETHBIX METAJIIOB H CILUIABOB;

- CHIeMaIM3UPOBAHHON MEOEIIbIO.

«JlabopaTopust MEXaHHYECKHUX UCTIBITAHUID):

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMH ISl UCTIBITAHUSI TBEPJIOCTH N0 MeToay PokBenna m mo mMerony
bpunenns;

- yauBepcaiibHbIM TBepAoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOM YHHBEPCAIbHOW MCIBITATEIbHON ABYXKOJOHHON MarmHoi AG 1C-300 KN
Shimadzu Corp;

- HaIOJILHOM YHHBEPCAIbHOM HCIBITATEIBHOMN ABYyXKOMOHHOM MammaOoi AG 1C-50 kN
Shimadzu Corp;

- Buieodkcrenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHHKOBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEILHBIM HHCTPYMEHTOM;

- CTICIMAM3UPOBAHHON MEOEITBIO.

«JlabopaTopusi CKAaHUPYOIIEH IIEKTPOHHOM MUKPOCKOTIHI:

- JIIEKTPOHHBIM CKaHUPYIOMUM MuKpockorom JEOL JSM — 6490LV;

- cHCTeMOM MHKpoaHaiu3a ¢ nporpammubsiM ooecrieuenueMm INCA Energy 450 x-MAX
50;

- CHCTEMOW aHalM3a KapTHH JIU(PPAKIUU OOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMmmHbIM o6ecriedenuem Crystal 400;

- CIICIUAM3UPOBAHHONM MEOEITBIO.

«JIaboparopus TepMudeckoit 00pabOTKI»:

- TEPMUYECKUMU KaMEPHBIMH TIEUaMU;

- COJIIHBIMH BaHHAMU;

- YCTaHOBKOH IMJIa3MEHHOM 3aKaJKu;

- CIIeLMAIN3UPOBAHHON MEOEBIO.

3. YueOHas ayquTOpus AJsl TPYNIOBBIX U MHIWBUIYaTbHBIX KOHCYIbTAIIUH, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM aTTeCTaIlK OCHAIIEHA:

- KOMIIbIOTepHOM TexHukol ¢ makerom MS Office, ¢ moaxmoueHunem k cetu «HTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA;

- CIIeLUAIN3UPOBAHHON MEOEIBIO.

4. ITomerieHue 151 CaMOCTOSATENbHON pabOTHI OCHAILIEHO:



- KoMIblOTepHOU TexHUKO# ¢ makerom MS Office, ¢ moaknrouenunem k cetu «VHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIELMAM3UPOBAHHON MEOEIIBIO.

5. Tlomemenue s XpaHeHHUS U TPOPHIAKTHIECKOTO 00CTYKHUBaHHUS Y4€OHOTO
000pyIOBaHUs OCHAIICHO:

- CHIeHaIM3UPOBAHHON MEOEIIbIO: CTEIIaKaMHU JIJIsl XpaHEHUsI yueOHOro 000py10BaHUS;

- CTAHOYHBIM MApPKOM U UHCTPYMEHTAMH U1 PEMOHTA y4eOHOTO 000PYAOBAHUS



IIpuioxenue 1
6 YueOHO-MeTOANYECKOE 00eciedeHre CAMOCTOSITEIbHOI padoThl 00y4YaroLUXCst
[To qucummumne «MartepuanoBeeHne MpelyCMOTpeHa ayIUTOPHAS U BHEAYJUTOPHAs
CaMOCTOsTENIbHAS paboTa 00yJaromuXCs.
AYAUTOpPHAs CAMOCTOSITeJIbHASA PadoTa CTYICHTOB MIPEIIOJIaraeT BhIIOJIHEHHE
KOHTPOJIbHBIX padoT.

Ilepeyennb BONpPOCOB /il NOATOTOBKH K KOHTPOJIBHBIM ayAUTOPHLIM padoTam 1o
TeMaM JAUCHHUIIMHBI
Tema 1. CTpoenne u cBoiicTBa MmaTepuajioB. MeToabl Hcciie10BaHUSA

1. Yro muzydaer marepuanoBeieHUE?

2. llpuBeauTe MpUMEpPHI BIUSHUS CTPYKTYPHI Ha CBOWCTBA MaTepHaa.

3. HazoBure BHIIBI CBOWCTB MaTEPHUAIIOB.

4. Kaxue cBoiicTBa Ha3pIBatoT Gpusnueckumu? [IpuBeaure npumepsl CBONCTB.

5. Kakue cBoiicTBa Ha3pIBalOT MexaHnyeckuMu? Ha30BUTe OCHOBHbIE MEXaHUYECKHE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMHYECKUMHU? UTO Takoe XUMUYECKast aKTUBHOCTh U
XUMHUYECKasA CTOMKOCTB?

7. Kakwue cBoiCTBa Ha3bIBAIOT TeXHOJOTHUECKUMU? [lepeunciuTe n3BECTHBIE BaM.

8. Uro xapakTepu3yIoT JIMTEHHbIe cBOMCTBA? Ha30BUTE OCHOBHEIC U3 HUX.

9. Kakwue cBoiicTBa XapaKTEepPHU3YIOT IMOHATHS: 00padaTHIBAEMOCTh JIaBJICHUEM,
00pabaThIBaEMOCTh pe3aHUEM, CBAPUBAEMOCTh?

10. Ha3zoBuTe OCHOBHBIE IPYIIIBI MATEPHAJIOB U TANTE UM KPATKYIO XapaKTePUCTHKY

11. Ha kaxue Kiacchl ¥ 10 KaKUM IpU3HAKaM JEJISAT METalIbl?

12. Kaxkue meTamibl Ha3bIBaIOT Y€PHBIC METaJLIbI?

13. Kakue meTamibsl OTHOCAT K BeTHBIM? Ha30BHUTE OCHOBHBIE I'PYIIIHI IIBETHBIX
METAJIJIOB.

14. B yem nmpeumymiecTBa 4epHbIX METaIOB?

15. KaxoBBI JOCTOMHCTBA IIBETHBIX METAIUIOB?

16. KakoBbI 1OCTOMHCTBA HEMETAUIMYECKUX MaTepuanoB? [ e UX IpUMEHSIOT?

17. Kakue maTepuansl Ha3pIBaloT miactMaccamu? Kak onu noapasnenstorcs?

18. Yrto Takoe KOMIO3UTHBIE MaTepualibl? KakoBbl ux nmpeumyiiecrna?

19. Jlns yero HEOOXOAMMO UCCIIEOBATh CTPYKTYPY MaTepraioB?

20. Kak noapaszaensieTcsi CTpyKTypa B 3aBUCMOCTH OT pa3Mepa ee 3J1eMEHTOB?

21. Yto Ha3bIBaIOT TOHKOH cTpyKTypoi? Kak oHa nzy4aercs?

22. Yro Ha3bpIBalOT MUKPOCTPYKTYypoii? Kak ona uzyuaercs? [laiite xapakTepucTuky
MHKPOCKOIIMYECKOMY METO1Y MCCIIEJOBAHUS METAIIIIOB.

23. Yto Ha3bIBaIOT MakpocTpykTypoii? Kak ona uzyuaerca? OxapakrepusyiTe
MAaKpOCKOIIMYECKHE METO/Ibl aHAJIN3a METaJIIOB.

24. JlaiiTe XapaKTepUCTUKY DIEKTPOHHO-MUKPOCKOIIMYECKHM METOJaM HCCIIeI0BaHUS
METAaJJIOB.

25. JlaiiTe XapakTepuCTUKY TUGPAKIIMOHHBIM METOaM HUCCIIEIOBAHUS METAJUIOB.

Tema 2. ATOMHO-KPUCTAJLINYECKOE CTPOEeHHE METAJLIIOB

1. UYewm oTnmnyaroTCs KPUCTAITUYECKHE Tela OT aMOP(HBIX Ten?

2. Kakue marepualnbl Ha3bpIBalOT KPUCTAIITMYECKUMHU?

3. Kakue marepuansl Ha3bpIBalOT aMOP(HBIME?

4. UYem 00bsCHsIETCS 3aKOHOMEPHOE YIOPSAI0UYEHHOE PACIIONI0KEHHE aTOMOB B
KPUCTAITMYECKON perieTke?

5. Kakwue TuIbI CBsI3U CYIIECTBYIOT?

6. HazoBurte ocHOBHBIE CBOMCTBA METAIIOB. UeM OOBSICHSIFOTCSI 0COObIE CBOMCTBA
METaJIOB?

7. Urto Ha3BIBAIOT KPUCTAILTUIECKON PELIETKOM?



8. Uto Ha3BIBAIOT AATHHUM MOPSIKOM B MaTepHuaie?

9. Yo Takoe 3neMeHTapHas sueiika? Kakumu mapamerpaMu oHa OIUChIBaeTCs?

10. Kakwue TUIBI KPUCTAIUTMYECKUX PEIICTOK BaM W3BeCTHBI? OXapaKTepu3yinTe ux.

11. Yto Ha3pIBAIOT KOOPAUHALMOHHBIM YHCIOM?

12. TloueMy KpUCTAJUIMYECKHE PEUICTKH METAJUIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMU?

13. B gem cymiHoCTh osmMopduzma? Uto Takoe nmommumopdHOe npeBpaiieHue?

14. Yro Takoe anuzorponusa? Kakopa npuunHa aHU30TpOIIUU?

15. IlouemMy MOHOKPHUCTAJLIBI SIBJSIOTCS AHU30TPOIIHBIMU MaTepHUagaMu?

16. [ToueMy MONMKPUCTAIUIMYECKHE MATEPHAIIBI SIBJISTFOTCS] KBA3UU30TPOITHBIMU?

17. Tlouemy amopdHBIE TeNa SBISIOTCS UCTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBaroT AeeKTaMu KPUCTAIUTMYECKOTO CTPOCHUS?

19. Kak kmaccuumupyroT HeCOBEPIIEHCTBA KPUCTAILUTUECKOTO CTPOCHHUS?

20. OxapakrepusyiiTe TouedHbIe Ae(PEKTHI KPUCTATUTMIECKOTO CTPOCHHUSL.

21. Kaxyro pojb HTPaOT TOYEYHBIE TEPEKTHl B KPUCTAUTMIECKUX MaTepraiax?

22. Kakue HeCOBEpIICHCTBA KPUCTAIUIMYECKOTO CTPOCHUS HA3bIBAIOT IMHEWHBIMU U
noyemy? Kakue ObIBatoT nucioxanuu?

23. KaxoBa pojb TUCIIOKAIHMHA B KpHCTAIIax?

24. Yto Ha3BIBAIOT I'PAHUIIAMH 3EPEH, TPaHUIIAMH cy03epeH?

25. Kaxkyro poJib HTpatoT TPaHUIIBI 3€PEH B KPUCTAIIIAX ?

Tema 3. Kpucranau3amusi pacnjaBoB

1.  OOBsSCHHUTE MPUHIMITHAIBHOE OTIUYHE KPUBBIX OXJIAXKICHUS TIPH 3aTBEPACBAHUH
KPUCTATMIECKUX ¥ aMOP(HBIX MaTEPHUAJIOB.

2. KaxoB ¢usnueckuii cMpica TemMneparypsl To?

3. Tlouemy mis Havama KpUCTAUTM3AUHA HEOOXOIMMO TEPEOXIIAXKICHUE KUIKOTO
MeTajla HIKE TeMIIepaTypbl paBHOBECHS?

4, Kakoii mporecc Ha3bpIBalOT TMepeoxiaxaeHueM? UTo Ha3bIBalOT CTETICHBIO
MepeoXITKIACHUSA?

5.  KakoB MexaHW3M KpUCTaJTM3aun?

6. Kak mpoucxoauT pocT KpUCTAILIIOB?

7. UYewm 3aBepmiaeTcs mpolecc KpUcTauim3auu?

8. Kak Bmuser CKOpPOCTh OXJQKICHUS TPH KPHUCTALIM3AIMK HAa  CTEINCHb
MepEOXIaKACHUS ?

9. Kakumu akTopamu omnpeaenseTcs BO3MOXKHasl CTCIICHb MEePEOXITKICHUS JKUIKOTO
MeTajila HIKE TeMITepaTyphbl KpUCTAILTA3AIIHN ?

10. Kaxk moxHO nonyduts amopdHbIil MeTam?

11. Yto MOXET MOCIYKUTh 3apOJIbIIIEM MPU HECAMOIIPOU3BOJIBHON KPUCTATITH3AIIH?

12. Tloyemy npu o4eHb MajOH U OYEHb OOJIBIION CTEMEHU MEePEOXIIaKICHUS
KPUCTAJUTU3ALIHS TT0IaBIIsCTCS?

13. Uro HazbiBaroT oOnactsaMu OnmxkHero nopsaka? Kakyroo posib OHH UTPAOT MIPH
KPUCTAJUTU3AIAH?

14. Kaxk npoucxoauT roMOT€HHOE 3aposkaeHre? UTO MOKET CIYKUTh 3apObIIIEM MTPH
CaMOTPOU3BOJILHOM KpHUCTATIHU3AINN?

15. Kakoii 3apoapIin Ha3bIBalOT kpuTHueckuM? Kak MeHsieTcs ero pa3mep ¢ yBeITH4eHueM
CTETIeHH TePEOXIIaXACHU?

16. HazoBute nmapaMeTpbl KPUCTATUTH3AIUH.

17. Kak BauseT cTeneHb MEPEOXIKICHHUS Ha YHCIO LIEHTPOB KPUCTAIIM3AIUHN U
JTUHENHYIO CKOPOCTh POCTA 3aPOIBIIIEH.

18. Uewm xapakrepu3syercs rereporenHoe 3apoxaenue? [louemy oHO SHEPreTHUECKU
0o0JIee BBITOJHO, YEM TOMOT€HHOE?

19. Kakyro poJib urparot npuMecu Ipy KpucTauIu3aumn?

20. Yto Ha3pIBalOT MOAU(DUIIMPOBAHUEM TIPU KPUCTAIUIA3AINH?
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21. Kakue Mepbl MOKHO MPEATIOKHUTD ISl TOTO, YTOOBI 00ECIICUUTH MOJTyYCHNE MEJIKOTO
3epHa MPU KpUCTAIA3AIUU?

22. Kakoii kpucTaiut Ha3bIBaIOT AeHApUTHRIM? [loueMy mipu 3aTBepIeBaHUU METaslIa
KpUCTAJIIbl PacTyT B BUJAE JEHIPUTOB?

23. Kakwue KpucTamIn4ecKue 30HbI MOTYT (JOPMHUPOBATHCS B CIUTKE?

24. TlouyeMy Ha IOBEpXHOCTHU CITUTKA 00pa3yeTcst 30Ha MEJIKHX PaBHOOCHBIX KPHCTAILIOB?

25. Uto Ha3BIBAIOT CTOJIOYATHIMUA KPUCTAILIIAMHE?

26. 3aueM MPOBOAAT OTEPALNIO OJACTYKUBAHHS IIPH NOJTYICHUH OTIMBOK?

27. Tlouemy matepuain GopMbl (M3JI0KHHIIBI) BIUACT HA BEIMYUHY 3epHA
3aKpUCTAJIM30BaBIIErocs MeTaa?

28. Uto Ha3pIBAIOT ycankoi? UTo Ha3bIBAIOT ycaqouHoOU pakoBuHOM? [Touemy oHa
obpazyercs?

Tema 4. lepopmanysi 1 HarpeB Ae(p)OPMUPOBAHHBIX MATEPHAJIOB

1. B uewm paznuune Mexay ynpyrou u miactuueckoi nedpopmanueii?

2. Urto Ha3BIBAIOT IJIOCKOCTSAMH CKOJBKEHUs? UTO Takoe TIIaBHBIE TUIOCKOCTH
CKOJIbKEHUS?

3. KakoB MexaHu3M mmiacTudeckoit nepopmanmn?

4. B uyewm paznuunie MeXIy CKOJbKEHUEM U IBOMHUKOBAHUEM IPH MJIACTHYECKON
nedopmaruu?

5.  KakoBa mpuumHa MeXaHHMYECKOIro Hakjena?
Kak mmoTHOCTh IucnoKaui BIUSET Ha MPOYHOCTHBIE CBOMCTBA?
Kax meHnsroTcs cBOCTBa MeTasuIa P XOJIO0IHOH MIIACTUYECKOH Aedopmarum?
Kax n3mensieTcst ctpoeHre MeTasuia IMpH IIacTHIecKon aedopmarim?
Uto Takoe TekcTypa nedopmanun?

10. Yro Ha3BIBAIOT BO3BPATOM IIPH HArpeBe X0J101HOAe(POpMUPOBAHHOTO MeTaia?

11. Yro Ha3BIBAIOT MOJUTOHU3AIIMEH TTPH HATPEBE XOJIOHO1e(OPMUPOBAHHOTO MeTaIIa?

12.  Yro Takoe 3apoJbIIN PEKPUCTATITH3AIIHN ?

13. Yro Takoe Temmeparypa peKpucTauIM3aun’?

14. Kaxue u3mMeHeHHsI CTPYKTYpbl, HAOII0JaeMOM B ONITUYECKUI MUKPOCKOTI, TPOUCXOAST
MPpY MEPBUYHOMN PEKPUCTAIIIU3AIAN?

15. KaxkoBa Temriepatypa peKpUCTaNIU3alUN YUCTHIX METAIIJIOB?

16. B yem pazHuiia Mexay NEPBUYHON U BTOPHUYHON PEKPHUCTAILITU3AIINH ?

17. B d4ewm oTauuue coOMpaTeIbHONW U BTOPUYHON PEKPUCTAIIIN3AIINH ?

18. Kak meHst0TCS CBOMCTBA X0J10/1HOA€(POPMHUPOBAHHOTO METaJlIa IIPU
pEeKpHUCTATIIU3AIIH?

19. KaxkoBa poJib peKpUCTaININ3aluOHHOTO OTXKUTA?

20. B dem paznuuue MeXIy XOJIOJHOU U ropsyeil miactTuueckoi aedopmarmsimu?

6
7.
8.
9

Tema 5. MexaHn4yecKue cBOicTBa

UTto Ha3bIBaOT MPOYHOCTHIO? Kak onpenesitoTes: MpOYHOCTHBIC XapaKTePUCTHKU MaTeprana?
JlaiiTe onpesiesieHUe OCHOBHBIM ITPOYHOCTHBIM XapaKTCPHUCTHKAM.

UTo Ha3bIBAIOT INTACTUYHOCTHIO? Kak onpeaensorcs miacTHuecKrue XapakKTepUCTHKU MaTepraa’?
Jlaiite onpeneneHnue OCHOBHBIM TUIACTUYECKUM XapaKTEPUCTHKAM.

Kakwue cBolicTBa XapakTepu3yeT TBepAOCTh?

HazoBute MeTo1b1 ONIpeieIeHUs TBEPIOCTH.

UeM OTIIMYAIOTCS XPYIKOE U BSI3KOE pa3pylIeHus?

HazoBure u oxapaktepusyinTe BUABI H3JIOMOB.

Uro Takoe uHamMuveckue wucnbiTaHus? Kakue XapakTepuCTHKH OMPENeNsioTcs Mpu
IAHAMHYECKUX UCIBITAHUAX ?

10. 3aueM POBOJIAT YCTATIOCTHBIE UCIIBITAHUS ?
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Tema 6. @a30Bble M CTPYKTypHble MpeBpPallleHHs B JIBYXKOMIIOHEHTHBIX
MeTAJUTHYECKUX CHCTeMax
UYro Takoe KOMIOHEHT, ¢a3a, CIUIaB, CUCTEMa CIUIaBOB?
Cdhopmymupyiite mpasmiio ['u66ca. [IpuBenuTe mpuMepsl €ro UCIOIb30BaHUS.
JlaiiTe onpeeneHne MOHATHIO TuarpamMma coctosinus. Kakoe cocrosiHue ona otpaxaer?
Tune! a3 B METATMYIECKUX CHCTEMAX.
Cdhopmymupyiite mpaBmiIo peraara (0Tpe3koB). J{Jisi 4ero oHO HCIoIb3yeTcs?
CxematnuHO W300pa3uTh OCHOBHBIC (DA30BBIC TUArpaMMbl JBOWHBIX CHUCTEM M JaTh HX
XapaKTePUCTHKY.
Jlath xapakTepucTHKy a3 u Oe3BapHAHTHBIX MPEBPAIICHUNA CUCTEMEI.
CxeMaTH4HO N300pa3uTh KPUBYIO OXJIAXKICHHS JTIOOOTO CIIaBa CUCTEMBI.
CxemMaTH4HO M300Pa3UTh CTPYKTYPY JTFOOOTO CIIIaBa CHCTEMBI TP KOMHATHOM TeMIIeparType.

. PaccunTaTth OTHOCHUTEIBLHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJIAIOUIUX B CINJIABC U CXEMATUYHO

M300pa3uTh €ro CTPYKTYpY IIPH KOMHATHOM TeMIiepaType.

Tema 7. Kesiezoyriepoaucrbie CIIaBbl

JlaiiTe XxapakTepuCTUKY KOMIIOHEHTOB cucTeMsbl Fe-C.

JlaiiTe XxapakTepuCTUKY peppuTa.

JlaliTe XxapakTepUCTUKY ayCTEHHUTA.

Urto takoe rpadut?

Yto Takoe 1eMEHTUT?

Kakoe npeBpamienne npoucxoaut Ha muann ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

Nogak~wbdE

8. HazoBute nuHHIO, MO KOTOPOW BBIACISCTCS MEPBUYHBIN IIEMEHTHT, BTOPHYHBIN
LIEMEHTHUT, TPETUYHBIN HEMEHTHT, (DEPPUT U3 ayCTEHUTA.

9. HazoBure JIMHUIO NEPUTEKTUYECKOTO, IBTEKTUYECKOTO, IBTEKTOUIHOTO MPEBPAILICHUI.

10. HazoBute muaNMA MOTMMOP(HBIX TPEBpaICHUH.

11. HazoBuTe KpUTHYECKHE TOUYKH CTAJIH.

12. Kaxo¥ ¢heppuT Ha3bIBAIOT MEPECHITICHHBIM U TTOYEMY?

13. OObscHUTE CTPYKTYpY TEXHHYECKOIO JKelie3a, JO0IBTEKTOUTHOW, HSBTEKTOUIHOM,
3a9BTEKTOUHON CTAJIH.

14. Onmmure obpazoBanue nenedyputa. Kakoit nene0ypuT Ha3pIBarOT MPEBPAIICHHBIM ?

15. OOmbsacHUTE CTPYKTYpY O€I0T0 JOIBTEKTHUUECKOTO, IBTEKTUYECKOTO, 3a39BTEKTHUYECKOTO
YYT'YHOB.

16. ITouemy Gemnblil UyT'yH HE UCTIOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?

17. Onumure oOpa3oBaHue ayCTEHUTO-IPaUTOBOI KOJOHUHU B CEPHIX UyT'yHaX.

18. Kakue cruiaBel UMEIOT CTPYKTYpY, cocTosinyto u3 deppura u nepaurta? Kakue
Pa3HOBUIHOCTHU TaKUX CTPYKTYpP BbI 3HaeTe?

19. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepiauTa? Pa3sHOBUIHOCTH MepiuTa.

20. B kakux cruiaBax B CTPYKType HAOMIOAAE€TCsS BTOPUYHBIN IEMEHTHUT?

21. Kakue cruiaBel HMEIOT CTPYKTYpY, cocTosyio u3 peppura u nementura? Kakue
Pa3HOBUIHOCTHU TaKUX CTPYKTYpP BbI 3HaeTe?

22. Kakue cTpyKTYphI Ha3bIBAIOT BUAMAHIITETTOBBIMU?

23. Kakwue crinaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 depputa u rpadura? PasHoBUAHOCTH
TaKUX CTPYKTYyp?

24. Kakas ¢opma rpadurta B MeHbIIEH CTENEeHU OcaaliseT METAIIMYECKYI0 OCHOBY
yyryHa?

25. Kakwue craBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepauTa u rpadura? PazHoBUAHOCTH
TaKUX CTPYKTYp?

26. Kakoif criaB Ha3bIBaIOT CEPhIM YYT'YHOM Ha (GeppuTO-TiepauTHOU ocHOBe? Kak B Hem
IIPOUCXOIUT IBTEKTOUTHOE MpEBpaIeHue?

27. VYKaxuTe CTPYKTYPHBII NPU3HAK CTaIH, OEJI0T0 YyryHa, Ceporo uyryHa.
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10.
11.
12.

18.

21.
22.

25.

0.
. MapkrpoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIIBHON YIJIEPOIUCTOM CTAJIN.
12.
13.
14.

Tema 8. Kinaccupukanus, MApKHPOBKA M MIPHMEHEHMe KeJ1e30yTJIePOIUCTHIX CIIJIABOB.
[To kakuM IpU3HAKaM KIacCU(PHUIHMPYIOT CEphIE YyTYHBI.

MapkupoBKa 1 IpUMEHEHHUE CEpOro (JIMTEHHOTr0) YyryHa.

MapkupoBKa 1 IPUMEHEHUE BICOKOIIPOYHOT'O YyTr'yHa.

MapkupoBKa ¥ TPUMEHEHUE KOBKOT'O YyTr'yHa.

Kakoit uyryn Ha3piBatoT anTU(GpUKIHOHHEIM? KakoBeI ero cBoiicTa?

Kakoit uyryn nHa3piBatoT oTOeneHHbIM? KakoBbI ycia0BUs ()OPMHUPOBAHUS €TO CTPYKTYPHI?
Binsiaue yriiepoaa v NOCTOSIHHBIX IIPUMECEN Ha CBOWCTBA CTAJIN.

[To kakuM IpU3HAKaM KIaCCUPHUIHMPYIOT cTanu?

MapkupoBKa ¥ TpUMEHEHUE YTIIIEPOJUCTON CTaIN OOBIKHOBEHHOTO Ka4eCTBA.
MapkupoBKa ¥ IPUMEHEHNE KaY€CTBEHHOW KOHCTPYKIIMOHHOW YIII€pOIUCTON CTAIIH.

MapkupoBKa U IPUMEHEHUE CTaJN 151 PACOHHOTO JTUTHS.

MapkupoBKa U TIPUMEHEHUE aBTOMAaTHON CTaJIH.

Pacimmdpyiite u gaiite xapakrepuctuky cruiaBy cieayroumx mapok: Cr Okm, Cr 3cn, Ct Smc,
10xm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CH 10, CU25, CY 30, BY 40, BY 60, KUY 35-
12, K4 60-3.

Tema 9. ®opMupoBaHUE HEPABHOBECHBIX CTPYKTYP

1. Kak nmpoucxoauT npeBpaiieHus nepauTa B ayCTEHUT?

2. Uro Takoe (hazoBas MepeKpUCTAILTU3AINAS?

3. Uro Takoe HaciieACTBEHHOE 3epHO? JlelicTBUTEIBHOE 3€pHO?

4. Kak BauseT poct 3epHa Ha cBoiicTBa cTanu?

5. Uro coboit mpeacTaBiseT auarpaMma U30TEpPMUYECKOro pacraja MepeoXIakIeHHOTO
aycreHuTa? Kakyro 3aBUCUMOCTh OHA MOKa3bIBACT?

6. Kakoii ayCTeHUT Ha3bIBAIOT MEPEOXIIAKICHHBIM?

7. Kak MeHseTrcs yCTOMYMBOCTh TEPEOXIAKIECHHOTO AayCTEHHWTa TMPU TMOHUKEHUU
TeMIepaTypbl peBpalieHus?

8. Or wuyero B3aBUCHT XapakTep CTPYKTYpbl TMpPH H30TEPMHUYECKOM MpPEBpaIlCHUU
MePEeOXJIaKACHHOTO ayCTeHUTAa?

9. Ha3zoBure TemnepaTypHbie 001aCTH IPEBPALICHUS IEPEOXIIAKICHHOTO ayCTEHUTA.
IIpu xakom mpeBpareHnu ecTh U 1uddy3us xenesa, u nuddysus yriaepoaa?
[Ipu xaxom mpeBpaleHun nojasieHa Toabko quddys3us xenesa?
[Ipn kakoMm mpeBpaileHuu nojasieHa Auddys3us xkenesa u yriaepoaa? Kakoe mpeBparienuit
sBisieTcst 0e31udPy3noHHBIM?

13. KakoB MexaHM3M MEPIUTHOTO MPEBpaIeHus?

14. Yto mpexacrapnser coboil mpoaykTsl U Gy3nOHHOTO MPEBPAILECHUS ayCTCHUTA B
yraepoaucToi cranu? YTo Takoe MEKIIACTUHOYHOE PaCcCTOsSHUE?

15. Yto 00111€r0 UMEIOT CTPYKTYPHI NEPIUT, COPOUT U TPOOCTUT? UTO MX OTIUYAET APYT OT
npyra?

16. KakoB MexaHHU3M U OCOOEHHOCTH MapTEHCUTHOTO MpeBpalieHus?

17. Yto mpencrasisier co0oil mpoaykTsl 0e3nuddy3MOHHOTO MpEeBpaleHHs] ayCTEeHUTa B
YIJIEpOAUCTON CTaIu?
Uto npeacrasiseT co00i MapTEHCUT B YIIIEPOIUCTON cTanu?

19. Yto Ha3bIBAIOT KPUTHUECKON CKOPOCTHIO 3aKAIKH?

20. Kak conepxaHnue yriepoja BIUseT Ha CBOMCTBA CTaIH MpPHU 3aKajJKe Ha MapTEHCUT?
Kakoii aycTeHUT Ha3bIBAIOT OCTATOYHBIM?
Kakoe u3 mpeBpalieHuii Ha3bIBaIOT TPOMEKYTOUYHBIM?

23. KakoB MexaHu3M OCHHUTHOTO MpEBpaIeHuUs?

24. Kakue CTpyKTypsl 00pa3yroTcs npu OeHHUTHOM mpeBpaiieHnn? Uem oHU pa3nudarorcs?
KaxoBb! ux cBoiicta?
Kak nerupyromiye 31eMeHThI BIUSIOT Ha YCTOMYMBOCTh MEPEOXIIaKIEHHOTO aycTeHUuTa?

26. Yrto coboii mpeaCcTaBIsSIFOT TEPMOKHHETHUECKUE TUATPAMMBI.
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10.

11.

12.

27. Kak MOHO UCIIOJIb30BaTh TUarpaMMBbl Pacia/ia MepeoxIaXIeHHOTO ayCcTeHuTa?

Tema 10. OcHoBBI TepMuUUeckoii 00padoTKn

JlaTb XapaKTepUCTUKY KPUTHUECKHUX TOUYEK CTAJIH.

Jlath ompenenieHre MOHITUS TepMHuUYecKas o0paboTka. YKa3aTh €€ PoJib.

Pacckazatp 0 Kimaccupukanmmu W BUAAX TepMUYeckoi oOpaboTtku. IlpuBectn o0mryro
XapaKTEPUCTUKY TEXHOJIOTMUECKUX MPOLIECCOB TEPMUUYECKON 00pabOTKH CTaIH.

OOBACHUTD, IO KAKOMY IIPU3HAKY OTXKUT nopasaensercs Ha oTxkur [ u I pona.

Hatp knaccupukaiuio BuaoB orxura [ poga. OObsSCHUTD 1eNb, HA3HAUYCHUE U PEKUMBI KaXKJJ0TO
BUJIA.

Hate xnaccudukanuo BuaoB orxura I poga. OOBsICHUTE 11€7h, HA3HAUEHHUE U PEKUMBI KJKJJ0TO
BU/JIA.

Jlatb onpezneneHne TepMuuecKoil 00paboTKu, Ha3piBaeMO 3akanka. OObSICHUTH BBIOOD
TEeMIIepaTypbl HarpeBa Mo/ 3aKajKy /Uil pa3HbIX IPYIII CTaJIEH.

OOBIICHUTH, KaK BBIOMPAETCS OXJIaXKIAI0IIAast Cpefia MPU OCYIIECTBICHUHN 3aKAJIKH.

Jlatb onpenenieHne KpUTUUECKON CKOPOCTH 3aKaJIKH, 3aKaIMBAaEMOCTH U ITPOKATMBAEMOCTH.
[IpuBectn XapaKTEpUCTUKY BBICOKOTEMITEpAaTypHOH u HU3KOTEMIIEpaTypHOI
TEPMOMEXaHNYECKON 00pabOTKH. YKa3aTh MPEUMYIECTBA M HEAOCTATKH KaXJIOTO BUIA U
o0JacTu MPUMEHEHHUS.

JlaTe 0OmIyt0 XapaKTEPUCTUKY IPOIECCOB XHUMHUKO-TEPMHUYECKON O0OpabOTKH: IIEMEHTaIluH,
a30TUPOBAHUS U HUTPOLIEMEHTAIIUH.

OOBACHNUTH HA3HAUYEHHUS U CYIIHOCTh 1M () (PY3MOHHOTO HACKIIIIEHUS.

Tema 11. Knaccudpuxanusi, MApKMPOBKA, CBOMCTBA U NMPUMEHEHHE JIETHPOBAHHBIX
craJjieit

1.  [aTb ompeneneHue NOHITUSAM JIETUPOBAHHAS CTallb, IETUPYIOIIUN 3JIEMEHT.

2. Knaccuduxanus JerupoBaHHBIX CTajeil M0 XUMUYECKOMY COCTaBY, MO0 HAa3HAYECHHUIO,
M0 Ka4eCTBY.

3.  Kak pacnpenensitorcs JErupyoOmue IEMEHTHI B CTAIISAX ?

4.  Kak nerupyomue 31eMeHThI BIUSIOT Ha MOJIMMophu3m xemne3a’?

5.  Kak nerupytomue 5>I€MEHThl BIMSIOT Ha YCTOMYMBOCTH IEPEOXJIAKIECHHOTO
ayCTEHHTA.

6. Krnaccuduxanus jerupoBaHHBIX CTajeil MO CTPYKType B PaBHOBECHOM COCTOSIHUU
(OTOXKEHHOM COCTOSTHUH ).

7.  Knaccuduxanus JerupoBaHHBIX CTajeil M0 CTPYKType B HEPABHOBECHOM COCTOSTHUU
(HOpMaJTM30BaHHOM COCTOSTHHH ).

8.  Kak B MapKkupOBKe JISTUPOBAHHBIX CTaJlel YKa3bIBAC€TCA: COJIEpKaHUE Yriaepoaa, BU
JETUPYIONIETO 2JIEMEHTa M €ro CoJepiKaHue, KauecTBO. YMETh paclIu(poBaTh MapKy CTaiH,
yKa3aB: COJAEpKaHHE YIIepoa; BHJ JIETUPYIOLIErO JJIEMEHTa U €ero COJepKaHHE,
KJIacCU(HUKAIUIO 110 KaUeCTBY; Ha3HaUYeHUe, 00JIacTh MPUMEHEHUS, IPUMEPHbIE CBOKCTBA.

9. B 4eM 0COOEHHOCTH MUKPOJIETUPOBAHUS CTANH.

10. TIpuHIUTBI JETUPOBAHUS KOHCTPYKIIMOHHBIX CTaJEH.

11. OcHoOBHBIE I'PYMIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Ponw yrnepoja, IpUHIIMIIEI IETUPOBAHUS U MAPKUPOBKA CTPOUTENBHBIX CTaJEH.

13. Kakme MamIMHOCTPOUTENbHBIE CTAadd HA3bIBAIOT YIYYIIAEMBIMH M TOYeMYy?
3aKOHOMEPHOCTH MX JIETMPOBaHUS U TepMUyeckoil oOpaboTku. [lpuBemute mpumepbl Mapok
CTaJIH.

14. Cranu ans neMeHTaluy, HUTPOLIEMEHTAIIUN U a30 THPOBAHUSI.

15. KakoBa ponp yriepoja H JETUPYIOIIMX JJIEMEHTOB B IIAPUKOTIOIIMITHUKOBBIX
ctansax? OcoOeHHOCTH TpeOOBaHUN K ITUM CTalsAM U MX TepMmuueckas oOpaboTka. [IpuBectu
MIpUMeEpPBI MapOK CTajeH.
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16. KakoBa pojb yriepojaa u JETHPYIOMIUX IEMEHTOB B PECCOPHO-TIPYKUHHBIX CTAJsX?
OcobeHHOCTH TpeOOBAaHUI K ATUM CTalIsIM M MX TepMHuueckas oOpabotka. [IpuBectn npumeps
MapoOK CTajeH.

17.  OOBSCHUTH OCHOBHBIE IPUHLIUIIBI CO3/[AHUSI BBICOKOIIPOYHBIX CTaJIeH

18. Cranu ¥ cruIaBbl Ui PEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexyIHe CTajm.

20. IrammnoBele cTany.

21. BankoBble cTany.

22. Cranmm Jyis MepUTEILHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOMCTBAa U IPUMEHEHHE CIIJIABOB LIBETHBIX METAJLIOB.
Hemeraninueckue MaTepHaJibl

OcHoOBHBIE CIJIaBbI HA OCHOBE Meu (OpOH3BI U JIATYHH ), UX MapKUPOBKA U IPUMEHEHHE.
OcHOBHBIE CIUIaBBl Ha OCHOBE allOMUHUSA (AedopMHUpyeMble, TEPMUYECKH HEYNPOUHSIEMbIE U
YIPOYHSIEMbIE), UX MAPKUPOBKA U IIPUMEHEHHE.

CBoiicTBa U IPUMEHEHHE CIIJIaBOB HA OCHOBE THTAHA.

Kakue crnaBel HazpiBatoT 6a06uTamMu? KakoBbl npuHIUIBI UX co3aanud. [IpuBeaure npumepsl
TaKHX CIJIaBOB.

Kaxune maTepuansl Ha3bIBAIOT NOPOIIKOBBIE MaTepuanbl? Kak ux nomyyaror?

Knaccudukanusi, cBoiicTBa U NpuMEHEHHE KOMITO3UIIMOHHBIX MaTepUaoB.

Knaccudukanus, cBoiicTBa U IpUMEHEHNE OCHOBHBIX TPYI HEMETAJUTMUECKUX MAaTepHAaOB.

BueaynuTopHasi camocTosiTeIbHAsE padoTa 00yJaromuxcsi OCYIECTBIIACTCS B BUJIE
M3YYEHHUS JTUTEPaTyphl [0 COOTBETCTBYIOLIEMY pa3eny ¢ IpopaboTKoM MaTepuaa o TeMam
JUCLUILTAHBI



IIpuioxenue 2

7 OIIeHO'lHLIe cpeacrea AJisi IPpOBEICHUA HpOMe)RYTO‘IHOﬁ aTrecranuu
a) HHaHpreMBIe Pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA

l'lpOMC)KyTO‘lHOﬁ aTTeCTanum:

CTpyKTypHBIT [Lnanupyemsie

JJIEMEHT pe3ynbTaThl 00y4eHUs

OneHouHbIE CpesicTBA

OIIK-1 Croocoben pemars 3agaddl  NPOPECCHOHAIBHON  JEATCIIBHOCTH, TPUMEHSS METObI
MOJCITUPOBAHUS, MATEMAaTUIECKOTO aHam3a. ECTeCTBeHHOHAYYHBIE M OOIIEHHKCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBI U TIPUHIUTIBI
npu perieHuun
MPaKTUYECKUX 3a]1a4

IIpumepHbIii 1NepedYeHb TeOpeTHYECKMX BOINPOCOB IS
NOATOTOBKH K 3a4eTy:

1. Crpykrypa u cBolicTBa MaTepuanoB. AmopdHoe U
KPUCTAJUIMUECKOE COCTOSIHME MaTepuara.

2. MeTo1bl U3y4€HHUs CTPYKTYpPbl MaT€pHAJIOB.

3. Kpucrannmueckass pemerka. OCHOBHBIE THIIBI PEIIETOK

METaJIJIOB.

4. [Honmumopdusm. [loarmopdHbie npeBparieHus.

5. JedeKTsl KpUCcTauIM4eCKOTO CTPOCHHS.

6. AHuU30TpONUSL.

7. OHepreTuyecKne YCiaoBUsA KpUCTAUIM3aluuu. BnusHue
CKOPOCTH OXJIQXK/IEHUSI Ha KPUCTAJUIN3ALIHIO.

8. Mexanu3m kpuctamusanuu. [lapaMeTpbl KpUucTaIITU3aN.

9. ['omorenHoe (camMOmpoOu3BOJILHOE) OOpa30BaHHUE IIEHTPOB

Kpuctaum3anuu. Kpuruaeckuil 3apoipii.

10. Tereporennoe (HECaMOTIPOU3BOJILHOC) oOpazoBaHue
LIEHTPOB KpHUCcTaIM3auu. MoaupunupoBaHue.

11. JlenapuTHas KpUCTAJIIU3AIIMSL.

12. Kpucrammmdeckue 30HbI CTUTKA. Y cajKa.

13. Bunse! nukBanuu.

14. Bunsr nedopmaruu. MexaHusm IUIACTUYECKOM
nedhopmaruu.

15. Hakmen npu  miractuuecko — aedopmaruu.  Porb
JMCIIOKALUK B YIIPOUHEHHH.

16. Pa3pymienue meTamios.

17. MexaHnuveckue CBOWCTBa MeTawioB. KOHCTpyKTHBHAS
IPOYHOCTb.

18. MexaHuueckre XapakTepUCTUKM, OIpeJeNisieMble IpH
UCIIBITAHUU HA PACTSHKEHUE.

19. TBepaocTh U CIIOCOOBI €€ ONPEACIICHHUS.

20. MexaHUuUeCKUE XapaKTEPUCTHKH, OIpeAesieMble IpU
JUHAMUYECKUX UCHBITaHUSX (yAapHas BS3KOCTb, TeMIlepaTypa

XJIaJIHOJIOMKOCTH).

21.  OcHOBHbIE NMOHATHUSA TEOPHM CIUIABOB: KOMIIOHEHT, CIUIAB,
cucrema, (haza. IlpaBuno ¢a3 (mpasuno ['nd6eca).

22.  Tunsl TBepAbIX (a3 B METANINYECKUX CUCTEMAX.

23. IIpaBuiio pbryara (IpaBUJIO OTPE3KOB).

24. OcHOBHblE THUIBI JIBOWHBIX auarpamm. PopmupoBaHue

CTPYKTYPbI JBOMHBIX CIIJIABOB.

25. DBTeKTHYECKoe npeBpaleHue. [TepuTtexTHueckoe
npeBpalieHre. IBTEKTOUIHOE MTPEBpaIlECHHE.

26. XapakTepuCTHKa M BHJ MOJHOM (a3oBoil nuarpammel Fe —
C.

27. XapakTepuCTHKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

28. IlpeBpamenuss 1 (GOpMHPOBAHUE CTPYKTYPhl B CTalsiX




(OenpIX UyryHax, CepbIX YyT'yHaX) B PABHOBECHOM COCTOSIHHU

HpHMepHBIﬁ MEPEICHb TCOPETHYECCKUX BOIIPOCOB K IK3aMCEHY.

1. CBsi3p MeXAy CTPYKTYpOW U CBOMCTBaAaMHM CEpBIX
YYI'YHOB.

2. Knaccudukamus, MapkupoBKa W TNPHUMEHEHHE CEpPBIX
YyryHOB (JIUTCHHBINA, BBICOKOIPOUHBINA, KOBKHH, OTOEJICHHBIH,
AHTU(DPUKITHOHHBI ).

3. Bimsinue yriepona M IOCTOSIHHBIX IIpUMECEd Ha
CBOMCTBA CTaJIH.

4. Knaccudpukamus,  MapkupoBka W TPUMEHEHUE

YTIEPOUCTHIX cTaliel (0OBIKHOBEHHOTO KayeCTBa, KaueCTBEHHOM
KOHCTPYKIIMOHHOM, HHCTPYMEHTAJIbHON ).

5. [IpeBpanienus npyu HarpeBe CTAIN.

6. Poct 3epHa aycTenura npu Harpese.

7. H3oTepmuueckuii pacnan MEPEOXIIAKAECHHOTO
ayCTeHI/ITa. I/ISOTepMI/ILIGCKI/Ie JII/IanaMMI)I pacnaﬂa
MEePEeOXIKACHHOTO AyCTEHUTA.

8. [IpeBpanieHuss npyu HENPEPHIBHOM OXJIAXJICHUM CTaJIH.

TepMokuHeTHYECKHE AWarpaMMbl pacrajga TepeoXIakICHHOTO
ayCTeHUTA.

9. BiistHue nerupyromux 3JI€MEHTOB Ha YCTOMYHMBOCTh U
KMHETHKY pacrapa Nepeoxyiak/IeHHOTO ayCTeHHTA.

10. [IpeBpanienus npu Harpee (MPU OTITYCKE) 3aKATICHHOM
CTaJIN.

11. Knaccudukarnus,  MapkupoBKa U TPUMEHEHHUE

KOHCTPYKIITMOHHBIX  JIETUPOBAHHBIX  CTajedl  (CTpouTENbHas,
MalTHHOCTPOUTENbHAS IS XOJIOAHOW IITAMIIOBKH, yiydIllaeMmas,
PECCOPHO-TIPY)KWHHASI, IIAPUKOTOIIINITHUKOBAs, CTIA  JIJIs
3akainku TBY, ctamm mins XTO).

12. OCHOBHBIC TIOHATHSI M KJIACCHU(PHUKAIUSI TEPMHUUCCKOM
00paboTKH.

13. OTxur cranu.

14. 3akaJika CTaiu.

15. Otnyck ctanm. CtapeHue.

16. XHUMHUKO-TEpMHUYECKast 0OpaboTKa.

17. Tepmo-Mexannuyeckass 00pabOTKa CTaIH.

18. CrnaBbl Ha OCHOBE Menu (OpOH3bL, IATYHH).

19. CrmuiaBbl Ha OCHOBE AJIFOMUHMUSL.

20. CrnaBel Ha OCHOBE THTaHa. baGOUTHI.

21. [TopomikoBeie, KOMITO3HIIMOHHBIE, amop(dHbIe
MaTepHalIbL.

22. CpoiicTBa ¥  NOpPUMEHEHHWE  OCHOBHBIX TPy

HEMCTAJUIMYCCKUX MAaTCPUAJIOB.

OIIK-1.2

Pemaer crangapTHbie
npoeccuoHalbHbIE
3a7a4n c
pUMEHEHUEM
oOIIenHKEHEePHBIX
3HAaHUU

IIpumepHbIe NpakTHYECKHE 3aJaHUS /151 3a4eTa

1. KakoBbel pa3mepbl CTPYKTYPHBIX DJJIEMEHTOB, KOTOPBIE
MOXKHO YBUAETh (pa3peminTh) C TOMOIIBIO ONTHYECKOTO
(cBeToBoro) mukpockomna? Kak BbIOpaTh TOJIE3HOE YBEIHUEHUE
mukpockorna? KakoBa OCHOBHas OCOOCHHOCTH MPHUTOTOBICHUS
00BeKTa 111 MUKPOCKOTIMYECKOTO MCCIeA0BaHUsA?

2. OOBICHHTD, 3a4yeM HEOOXO MO HCCIEIOBATh
MakpocTpykTypy? Kakumu merogamMu 5TO MOXKHO caenath? Urto
MOJKET CIIY’)KUTh 00BEKTOM MaKpoaHanu3a?




3. Kakum MeToI0M MOXHO YCTAHOBUTH THUIl KPHCTAJLTMYECKOM
pelmieTku MeTtaula U ee napamerpsl? Kakue THUIBI pemeTok
BcTpeuatorcss y  MerawioB?  IloueMy oOHHM  Ha3bIBaroTCA
MJIOTHOYITAKOBAHHBIMU?

4. IlpuBenute mnpuMep BIHAHHA THUIA CBS3M  (TUHA
KPUCTAJUIMUECKOM PELIETKH) Ha CBOICTBAa MaTepHaa.

5. llouemy  cBoiicTBa KPUCTAJUINYECKOTO Marepuaia,
U3MEpPEHHbIE B pa3HbIX HANpaBICHUSIX, MOTYT oOTiIuuYarhcs? B
KaKMX MaTepuajax 3TO sBJIEHUE HE HAOI0JaeTcs U o4eMy?

6. Ilouemy mpm XoNOAHON IUTaCTHUECKOW Aedopmarum
(IITaMIOBKE WJIM BBITSHKKE) MOTYT 00pa3oBaThcs (PECTOHBI IO
KpOMKe (Kparo) uzzienus?

7. OOBSCHUTb, YE€M pa3INYarOTCs O-XKele30, Y-KeIe30 Hu
O-xene3o?

8. Tlouemy mpm XonomgHOW TmIacTUdecko aedopmarum
BO3pacTalOT MPOYHOCTHBIE XapakTepucTuku? Kak 370 sBieHue
Ha3bIBaeTcs? B kakux ciyyasix 3To SIBJICHHUE HEXeIaTelIbHO?

9. UYro o3HauvarOT TEPMUHBI JIehOpPMANHOHHOE YIPOYHEHHE,
3€pHOTPAaHUYHOE YIPOYHEHHE, JUCIEPCUOHHOE YIPOYHEHHUE,
TBEPAOPACTBOPHOE YIIPOUHEHUE?

10. Tlosicauth rpaduyeckn (HU3NIECKANH CMBICT TIOHSTHS
«paBHOBECHasl TeMIlepaTypa KpHUCTAJUIM3AlUHN  (IUIaBICHUS)».
Kakoe ycmoBue HEOOXOIUMO BBIMOJTHUTH, YTOOBI  HayayCs
MPONECC KPUCTATUTU3ALNM ?

11. OObscHUTB, B YeM OTIWYHE KPUBBIX  OXJIAXKICHUS
KPUCTAJUTMUECKUX U aMOpPHbIX Ten? MOXKHO JHM MOJIy4UTh
aMOpGHBIN METAIIT (METALTUYECKOE CTEKI0)?

12. Tlouemy 3epHa 3aKpHUCTAUTM30BABIIETOCS METALITUYECKOTO
Marepuaia He UMEIOT T€OMETPUIECKHU MTPaBUILHON POpPMBI?

13. Kakyro uenb npecienyroT Npy BBeICHUU B paciiaB (KUIKUAN
Meramwt) wmoaudukatopo? IlpuBecTrn TpUMEpPBl  JIEHCTBHS
MOU(UKATOPOB.

14, OOBICHUTSD, B KaKoi OTJIBKE 3epHO
3aKpUCTANIM30BABIIErocs MeTaiia OyneT Oosblie: Mpu pas3iuBKe
KUAKOTO MeTaslia B IecuaHyio (GopMy WM B METALNTUYECKYIO?

15. OOBACHUTH, K YEeMy MOXET TMPUBECTH IEperpen
pacriuiaBa mpeji pa3JiuBKOM ero B (GopMbl (M37I05KHUIIBI)?

16. OOBACHUTD, 3a4yeM MIPOBOJIAT OTIEPALIHIO
MOJICTYKUBaHUS MIPH MOJIydeHUH OTIUBOK? Kak ee ocyliecTBUTh

17. OObscHUTH, TpU  KakoW  JedopMalud  MOXKHO
HeoOpaTUMO U3MEHUTH POpMY, pa3Mepbl U CBOWCTBA MaTepHala —
YIPYroi WIN MIACTUYECKON?

18. OOBACHUTHL TOHSATHE TEOpeTHUYecKas MPOYHOCTh
kpuctamia. Kak oHa u3MeHseTcs MpH H3MEHEHHH IUIOTHOCTH
JUCIOKAUN?

19. OOBSACHUTb, YTO NPOUCXOTUT TpH (POPMUPOBAHUU
TEKCTYpbI B 1e()OpMUPOBAHHOM MaTepuaie?
20. 3ayem TpeOyeTcsi BOCCTaHABIMBATh IUIACTUYHOCTD

X0JI0JHOAe()OPMUPOBAHHOTO JHCTa (KaaMOpPOBAaHHON 3arOTOBKH,
BOJIOUEHOH MpoBosIokn)? Kakoii 06paboTKOM 3T0 MOXKHO c/1enaTh?
21. OOBsCHUTD, KaKOE CBOICTBO MaTepHaia XapakTepu3yer
TBepAocTh. Ha uyeM OCHOBBIBAIOTCS METOJBl  HU3MEPEHHUS
TBepaocTH? B yem ux otnuune?




22. Kak mnpoBoisT wucneiTaHue Ha YAAPHYIO BSI3KOCTH?
KakoBa ero nens?

23. C xakoil LenbI0 MPOBOJAT YCTATOCTHBIE HCITBITAHUS?
24. Ha npumepe NBYXKOMIIOHEHTHOM CHCTEMBI IIOKA3aTh,
KaKyl0 HMH(OPMAIMI0 MOXHO TMOJYYUTh, IOJB3YSCh IMPABHIOM
ppIuara (IIpaBUJIOM OTPE3KOB).

25. CxemaTnuyHo  M300pa3uTh  JauarpamMmy  JIBOMHOM
CUCTEMBl C  OTCYTCTBUEM  pacTBOpUMOCTH  (C  MOJIHOM
PacTBOPUMOCTBIO, c OrpaHUYEHHOM PacTBOPUMOCTBIO)

KOMIIOHCHTOB B TBEPAOM COCTOSIHUH, JaTh XapaKTEPHCTHUKY
TOYCK, JIMHUW JUarpaMMmbl, ¢a3 U Oe3BapHAHTHBIX NPEBPAIICHHIA
CUCTEMBL.

26. Paccuntath OTHOCUTEIIEHOE KOJHYECTBO CTPYKTYPHBIX
COCTaBIIIIONIMX CIUIaBa TMPU KOMHATHOM TeMmmeparype |
CXEMaTUYHO M300pa3uTh CTPYKTYPY CIUIaBa ABOWHOW CHCTEMBI C
OTCYTCTBHEM PACTBOPUMOCTH (C TIOJHOW pPACTBOPUMOCTBIO, C
OTPAaHWYECHHOW PACTBOPUMOCTBIO) KOMIIOHCHTOB B TBEpIOM
COCTOSIHHH.

27. Onummre obpa3zoBanue jeaeOyputa. B kakux crmaBax
OH oOpa3yercsi, KakKOBBI YCIOBHS ero ooOpaszoBanus? Kakoi
neneOypuT Ha3bIBAIOT TpeBpameHHpM? CXeMaTHIHO U300pa3uTh
CTPYKTYpY JieneOypuTa pyu KOMHATHON TeMITepaType.

28. Onummre o6pa3oBanue mnepnurta. KakoBbl ycinoBus
00pa3oBaHUsl U XapaKTEPUCTUKU ITON CTPYKTYphI? CXeMaTH4YHO
U300pa3uTh CTPYKTYpy MepiuTa MpU KOMHATHOM TeMmIeparype.
KakoBbI pa3HOBUIHOCTH 3TOW CTPYKTYPHI?

29. N300pa3uth auarpamMmy COCTOSIHHS JKEJIe30 — KapOuj
Kenesa, ykazaTh (Ga3pl BO BCeX O00MacTsSIX Jauarpammbl,
paccMOTpeTh TpeBparicHus B cruiaBe, coaepskamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Tako# crijiaB Ha3bIBaeTCs?
Paccuurars OTHOCUTEJILHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBIIIIOIIMX B 3TOM CIUIAaBE UM CXEMAaTH4YHO H300pa3uTh €ro
CTPYKTYpY TP KOMHATHOM TeMIiepaType.

30. OOBsCHUTH, YEeM JuarpaMma XKemne3o — rpadur
OTIIMYaeTcs OT AMarpaMMbl Kele30 — IeMeHTUT. M300pa3uth
CXEMaTUYHO CTPYKTYPBI CEPHIX YYT'YHOB C PA3HOM METaUIMYECKOI
OCHOBOM ((peppuTHOH, (GEPPUTHO-NIEPIUTHOM, TEPIUTHON) H C
pasHOl (GopMOH TpapHUTOBBIX BKIOYCHUN (IJIACTUHYATOM,
mrapoBuAHON).  OOBACHUTH, KAk  MPOUCXOJIUT  MpoIlece
rpadutuzanuu u GOPMUPOBAHUS CTPYKTYPHI B 3TUX CILIaBax.

I[IpumepHbIe NpakTHYECKUE 3aJaHUA JJIS IK3aMeHa:

1. N300pa3uth MOJTHYIO AUArpaMMy COCTOSIHUS JKEJIe30 —
yriaepod, yka3aThb (a3pl BO BCeX 00JacTIX JAuarpaMmsl,
paccMOTpeTh MPEBpAIECHUs B CIJIaBE CUCTEMBI XKele30 — KapOua
xkenesza, coaepxaiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C.
Kak Takoii cmnaB HaseiBaeTcsd? PaccumTarh OTHOCHUTEIIBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTaBIAIOMIMX B 3TOM CIUIaBE U
CXEMaTUYHO H300pa3uTh €ro CTPYKTYpy TpU KOMHATHOU
TeMIlepaType.

2. N300pa3uTh NOMHYIO AMArpaMMy COCTOSIHUS >KEIe30 —
yriaepoaa, yka3aTh (a3pl BO BceX 001acTAX JAuarpaMMel,
paccMOTpETh MPEBPAIIEHUS B CIIJIaBE CUCTEMBI JKeJie30 — rpadur,




comepxkamem 2,5 % C, ¢ pa3HOWl MeETaNIMYECKOH OCHOBOU
(pepputHOi, (EeppPUTHO-TIEPIUTHON, NEPIUTHONH) M C pasHOMH
¢dopmoii rpadUTOBBIX BKIIOUEHUH (IUIACTHHYATOH, IIapOBUIHON).
Kak Ttakoit cmmaB HasbiBaeTcsi? CXeMaTMUYHO H300pa3UTh €ro
CTPYKTYpPY IIpM KOMHATHOU TeMIIepaType.

3. PacmmudpoBare Mapku crajaM, YKazaB CoJEpiKaHHE
yIJIepoJa, BUJ ¥ COICpKaHUe JISTUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO,
Ha3HAuYEHHE U PUMEPHBIE CBONCTBA.

4. Pacmmdposars MapKy ceporo (JiuteitHoTO,
BBICOKOTIPOYHOTO, KOBKOTO) YYyI'yHa, YKa3aB €ro CTPYKTYpy H
YCIIOBHS MTOTYyYCHUS

5. HazoBure kpuTudeckue TOUYKM CTaJIM U UX OOO3HAYEHHE.

Kak onu ompeznensarorcs? Yka3aTh UX MOJOKEHHE HA JAHarpaMMe
Fe-C.

6. Kakoii aycTeHUT U 1moueMy Ha3bIBalOT NEPEOXIIAKIECHHBIM?
Kak onpenenuTs cTeneHp ero nepeoxiaxIeHus?

7. Ilouemy B 3aKkaJeHHOW CTajau BCerga NPUCYTCTBYET
OCTaTOYHBIN ayCTEHUT?

8. Kak MOXHO HMCNONB30BaTh HA MPAKTUKE H30TEPMHUUYECKHE
JMarpaMMsl pacrnaja NepeoxIaxIeHHOTO ayCTeHUTa?

9. Kak n3MeHsTCs CBOMCTBA CTAIU IIPU YBEIUYEHUU CKOPOCTH

OXJIQKJEHUS B MEpIUTHOM UHTepBaie? OObICHUTD, TOueMy?
10. Bri6pats HanOoJee JIMCTIEPCHYIO CTPYKTYPHYIO

COCTaBJISIONIYIO, (popMupyroNIyrocs nmpu AudGy3MOHHOM pactajie
NePEOXJIaXKICHHOTO ayCTCHHUTA.

11. Yto oOmiero m B 4eM OTIWYHS B CTPYKTypax IEpJIuT,
COpOUT U TPOOCTHUT?
12. OOBSCHUTH, TIOYEMY MApPTEHCUT HMMEET  BBICOKYIO

TBEPAOCTh. 3a4eM CTajdb CO CTPYKTypOM MapTEHCUTa HaI0
MOJIBEpraTh OTIYCKY?

13. OOBSCHUTBH, B KaKOW CTalu OyJEeT BBINIE TBEPJOCTb TPH
3akainke: B ctayu 45 wim 30XT'C?
14, OObsicHUT, Yy  KakoW  cramu  Oymer  OoJblie

MPOKAIMBAEMOCTh — YIJIEPOJUCTON WIM JIETUPOBAaHHOU? 3auem
HE00XO0IMMO 3HATh MPOKAITMBAEMOCTb CTaJIN?

15. Kak BBIOpaTh CKOPOCTb OXJAXKACHUS NpPHU 3aKaJKe Ul
HOJy4eHUs MapTEHCUTHON CTPYKTypbl IIO BCEMY CEYEHHUIO
n3aenus’?

16. s xakoil ctanu — 103BTETOMAHOM UM 3a3BTEKTOUHON —
HYXXHO TNPUMEHATh HENOJHYI0 3akanky? IloscHuTb, HCIOJNB3Ys
muarpammy Fe-C.

17. CpaBHuTe cBOicTBa cTamu ¢ OEHHUTHOW CTPYKTYpod u
MapTEHCUTHOW CTPYKTypoi, ¢ O€HHMTHOW M TPOOCTUTHOM
CTpyKTypoil. OObSCHUTE pa3IuYHsL.

18. [Touemy mnpu oTHycKe 3aKkajJ€eHHOW CTaqud BBIOMPAIOT
pas3yIn4HbIe TeMIepaTyphl HarpeBa?
19. Kakass cranp mocne ynyumieHus Oynaer uMeTb Ooliee

BBICOKYIO TBEPIOCTH: cTanb 45 minu cranbs 30XI'C, ecnu oTmyck
IIPOBOAMIIN TIPY OJTHOM U TOM ke TeMieparype?

20. [Touemy pexymui MHCTPYMEHT W3 YIVIEPOJAUCTOM CTaJIH
HOJIBEPraloT HHU3KOMYy oOTmycka. Kakas Oyzmer cTpykTypa H
CBOMCTBA TaKOI'O0 MHCTPYMEHTA?

21. B 4yem oOCHOBHas O0COOGHHOCTh M IPEHMYILIECTBA




TEPMOMEXaHUUYECKON 00pabOTKy cTamu?
22. C KaKoi 1EJbI0 HACBIIIAIOT MMOBEPXHOCTh
HU3KOYTJIEPOAUCTON CTaNU YTiaepoaom?

OIIK-1.3

IIpumensier  meTonabl
MO/JIEITUPOBAHUS U
MaTeMaTH4ECKOTrO
aHaJIM3a Ul PEIICHUs
3a1a4

IIpuMepHbBIe IPAKTHYECKUE 32IaHU /I 324€Ta 110 PelIeHHI0
3aja4 u3 npogeccnoHaIbHOI 00J1acTH

1. Kak npoBectu makpoananus? KakoBsl ero 1enu, MeToab?

2.  Kakum MeTos0M MOXHO MCCIIEOBATh PACHPEICICHHE CEPhI
B CJIMTKE (OTJIUBKE, 3arOTOBKE)?

3. Kak mpoBectu riay0okoe TpaBieHHE CTaJbHOTO 0Opasua.
Kaxossl ero nenu?

4. KakuM METOJIOM MOXXHO BBIIBUT TIOpPBL, TPEIIHUHBL,

PaKOBHMHBI, KPYITHbIE HEMETAUTHYECKHE BKIIOYCHHS B OTJIMBKE
(cnuTKe, OTIMBKE, OKOBKE, MpoKaTe)?

5. Ilpm MakpoaHanwW3e CIWTKA BBISBICH JIMKBAIIMOHHBINA
KBajgpaT (MOaycajodHas — JUKBAIUs, OCEBas  IOPHCTOCTH,
CKBOPEYHHK, KAMHEBHTHBIN U3JIOM, (PIIOKEHBI, IU(QEPHBIA U3JIOM,
paccioenue). OOBbSCHUTh MPUUMHBI NOSIBIIEHUSI 3TOTO JedeKTa u
BO3MO’KHBIE CIIOCOOBI €r0 UCIPaBJICHUS (MPEAOTBpAILIEHNU).

6. Kak OTIMYNTH YCTaJIOCTHBIA H3JIOM OT IPOYMX BHIOB
n3noMa? KakoBbl IpUYMHBI IPOSIBJICHNS TaKOTO U310Ma?

7. Kak oTnmuuTe BA3KOE pa3pylIeHUe OT XPyIKOTro?

8. Kak  mpoBecTH  MHKPOCKOIIMYECKOE  MCCIIEJOBAaHUE

MeTaJNIn4ecKkoro marepuaina? UTo MOMXKHO BBISIBUTH C MOMOIIIBIO
TAKOT'0 UCCIIEIOBAHUS?

9. Kak MOXHO TOBIUAT, HA BEIMYMHY 3€pHAa IpHU
KpucTtaun3anuu Meramia? Kakue Mepbl MOKHO MPEAIOKUTh IS
TOTO, YTOOBI 0O0ECTEUUTHh TOJYYCHHE MEJIKOro 3€pHa IpHU
KpUCTAJUIU3ALH ?

10. OOBSCHUTH, B U€M DPA3IUYHE MEXKIY XOJOIHOW U TOpsSUYCH
miactTuaeckot  aepopmanusmu?  Ilouemy mnpu  XOJIOJHOM
IIaCTUYEeCKON Aeopmanu HabIogaeTcs yNpoYHEHUE MeTasa,
a TIpU TopsiYed ATOro He MPOUCXOAUT?

11. Kax BOCCTaHOBUTH IJIACTUYHOCTh
X0JI0/1HO1e(DOPMHUPOBAHHOTO JIHCTA (KAJIMOPOBAHHOM 3arOTOBKH,
BOJIOUYCHON  mpoBosioku)? Kak  OCyIIeCTBUTH  OIepaluio
PEKPUCTAUIU3AIIMOHHOTO OTKUTra?

12. Kak ompenenutb mpenen yopyrocta (mpenen TeKydecTH,
npeien MPOYHOCTH, OTHOCUTEIBHOE YIUIMHEHHE, OTHOCHTEIHHOE
CyXE€HHE, TBEPJOCTh, yIAPHYIO BA3KOCTh) MaTepuaia?

13. Kak omnpeneauTs OTHOCHUTEIbHOE KoJMYecTBO (a3
(CTpYKTYpHBIX COCTaBJISIONINX) TpU 3aJaHHOI TeMIiepaType B
nBOMHBIX crinaBax? [osicHUTH rpaduyuecky.

14. Tlpu KakuX yCIOBUSX B METAIIMYECKUX CIUIaBaX MOXET
o0pa3oBaTh TBEpIbId pPACTBOP 3aMelleHHs (TBEPIbIA pPacTBOP
BHEJPEHHUS, XUMHUYECKOE COCIMHEHHE, MeXaHW4eckass CMech
KoMIoHEeHTOB)? Kak BeITTAAAT ob6macTu 3Tux (pa3 Ha quarpammax
COCTOSIHUA?

15. CxemaruuHo uU300pa3suTh KPHUBYIO  OXJaXACHUA U
CTPYKTYpy JIOOOTO CIUIaBa JBYXKOMIIOHEHTHOW CHUCTEMBI (C
OTCYTCTBHEM pPACTBOPHUMOCTH, C TOJHOH pPacTBOPHUMOCTBHIO, C
OTPAaHUYEHHOW PpACTBOPUMOCTBIO KOMIIOHEHTOB B TBEpPIOM
COCTOSIHUM) TP KOMHATHOM TeMIieparype.

16. CxematnyHo wu300pa3uTh CTPYKTypy J000ro cIuiaBa




JBYXKOMIIOHEHTHOM CHCTEMBbI IIpM KOMHATHOW TeMIEPATypeE,
paccuuTan OTHOCHUTEJILHOE KOJIMYECTBO CTPYKTYPHBIX
COCTAaBJISIIOIIHX.

17. 1Ilpu MHKPOCKOIIMYECKOM  MCCJIEIOBAaHWM B  CIUIaBE
HAOMIOMaloTCsT  3epHa (epputa ©W  HEOOJBIIOE KOJIUYESCTBO
neMenTuTa. Kak HassiBaeTcs Takoil ciuiaB? KakoBeI ero cBoiicTsa
U o01acTu NpUMEHEHUs?

18. Ilpm MHKPOCKONUYECKOM HCCICAOBAHWM B  CIUIaBE
HaOMIOMat0TCs 3epHa Qepputa U nepiutT. Kak Ha3pIBaeTCs Takon
criaB? KakoBbl €ro CBOMCTBA M KaK OHHU 3aBHUCST OT KOJIMYECTBA
nepauta? KakoBbl 0051aCTH IPUMEHEHUS 3TUX 1JIaBOB?

19. Tlpm MHKPOCKONUYECKOM WCCICAOBAHWM B  CIUIaBE
HaOmomaroTcss nepnut. Kak HaspiBaercst Takoil crmaB? KakoBbl
Pa3HOBUAHOCTU TAKOW CTPYKTYPHI U Pa3IN4Ms B UX CBOMCTBaX?
20. Ilpm MHKpPOCKONTMYECKOM HWCCIECJOBAHWM B  CIUIaBE
HAOJIIOIAIOTCSL TEPIUT M CEeTKAa IIEMEHTUTA M0 TPaHHUIAM 3EpPEH.
Kax naszwpiBaercst Takoil criaB? KakoBbl ero cBoiicTBa U 00IacTu
MIPUMEHEHHUSI?

21. Tlpm MUKPOCKONIMYECKOM WCCIICJIOBAHMH B  CIUIaBE
HaOmomaercs neaedyput. Kak HaspiBaeTcst Takoil craB? KakoBs
€ro CBOMCTBa U 00J1aCTU MIPUMEHEHHUS?

22. Ilpm MHKpPOCKONTMYECKOM HWCCICOBAHWM B  CIUIaBE
HaOmromaroTcs 3epHa ¢epputa W BKIoueHus rpadurta. Kax
Ha3bIBaeTCsl Takue ciiaBbl? KakoBbl pa3sHOBUIHOCTH CILJIaBOB C
TaKUMU CTPYKTYPHBIMH COCTABJISIOIIMMU, KAaKOBBI Pa3IMuus B UX
CBOMCTBAX?

23. Ilpyu MHUKPOCKONIMYECKOM HCCJICJIOBAaHWM B  CILJIaBE
HaOMIOMaroTCsl 3epHa (peppuTa, MEPIUT U BKIIOYCHHS TpaduTa.
Kak Ha3bIiBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUAHOCTH CILUIABOB
C TaKUMHU CTPYKTYPHBIMHU COCTAaBIISIOLIUMH, KaKOBBI pPa3ivyuus B
UX CBOMCTBAx?

24. llpu MHUKPOCKONUYECKOM HCCIEJOBAHUU B  CIUIaBE
HAOMIOJAIOTCS MepIUT U BKItoueHHs rpadura. Kak HazbiBaercs
takue cmaBbl? KakoBbl pPa3sHOBUIHOCTU CILJIAaBOB C TaKUMH
CTPYKTYPHBIMH ~ COCTaBIISIFOLIMMH, KaKOBbl pa3iuyusi B UX
cBoMcTBax?

25. Kak wuaeHTHQUIMPOBATH B CTAIM BUIMAHIITETTOBYIO
cTpykTypy? IIpu Kakux ycioBHsIX OHA MOKET 00pa30BaThC U Kak
9TO MOBJIUSIET HA CBOMCTBA CTaIM?

26. Ilpu xKakux YyCIOBUAX B CTald MOXKET 00pa3oBaThCs
nepechlieHnbiii Gepput? Kak oH moBiIHMSET HA CBOWCTBA CTalu.
Kak npegotBpatuth ero o6pazoBanue?

I[IpumepHble nNpakTHYecKHe 3aJaHUsl [JIsl IK3aMeHa [0
pelenuio 3a1a4 u3 npodeccuonaiabHoii oo1actu (5 cemectp)

1. OOBACHUTD, KaK BBIOpATh COJEpKaHUE yIiIepoja B CTaIH
JUIS ~ U3TOTOBJICHHWS  JeTalld  MAIlUH, KOHCTPYKIUU WU
COOPYKEHHS.

2. OOBsicHUTB, KaK BBIOpaTh COJEp:KaHUE YIIepojaa B CTajH
JUIS. U3TOTOBJIEHUS PEXKYIIETO (IITAMIIOBOT0) MHCTPYMEHTA.
3. Kak no cTpykTypHOMY NpU3HAKY MOXHO OTPEAEIUTh CTallb

(GembIii 4yryH, cepblii 4yryH, MOJOBHHYATBIA YYTr'yH, >KeJe30
TEXHUYECKON YHUCTOTHI)?
4. OOBSICHUTD, MOKHO JIM HCIOJIb30BaTh Oe€lblii YyryH B




Ka4yeCcTBE KOHCTPYKLIMOHHOTO MaTepHara.

o. OOBACHUTH NPEUMYILECTBA CEPOr0 YyryHa 10 CPAaBHEHUIO
CO CTaJIbIO.

6. OOBSCHUTH, MOKHO JIM HCIOJIB30BaTh OCIbIA YyryH B
KayeCcTBE KOHCTPYKIIMOHHOIO MaTrepuaiia’?

7. OObsacHUTb, Kakas (opma rpagura B MEHbIIEH CTENEHU
ocyadyigeT MeTaJUIMYecKyr0 OCHOBY uyryHa? Kak mnosyuyuth
Takyro Gopmy rpaduta B OTIUBKE?

8. Kak momyuuTs OTIMBKY CO CTPYKTypOM KOBKOro 4dyryHa?
KakoBbpl pPa3sHOBUIHOCTH CTPYKTYypbl TaKOro YyryHa U €ro
cBoiicTBa?

0. [Touemy He IPOHUCXOAWUT YNPOYHEHUs CTAIN IIPU ropsyei
ractudeckont neopmarmu ipu 1050 °C?
10. Tlouwemy nedopmamus cBunna (T = 327 °C) npu

KOMHATHOM TeMIiepaType sSBIseTCs ropsiaeii nedopmariueii?

11. TIlpu pexkpucCTaIIU3aLUOHHOM OTKUIE€ XOJIOAHOKATaHOU
neHThl u3 cranu 08KI oxXJakJIeHue B HHTepBayie Temrepatyp 680
— 370 °C BeayT ¢ Masnoii ckopocThio. [Touemy 310 HEOOX0 MO ?
12. Ha3HauuTh PEKUM PEKPUCTAIUIN3AMUOHHOTO OTKHTA JUIS
HHUKOYIJIEPOAUCTON XOJIOJHOKATAHOM JIMCTOBOM CTasu.

13. Kak ompenensroT CKIOHHOCTh CTadW K POCTY 3€pHA IpH
Harpese?

14. HazHauyuTh peXUM MOJHOTO OTXKHTa JJIsl CTaJId MapKu 495.
15. HaznauuTh pe’xuM HOpMaIM3AIUH JJI CTATd Mapku 45.

16. BriOparp Tepmuueckylo o0O0pabOTKy i HCHpPaBICHUS
BUIMAHIITETTOBOM CTPYKTYPHI B CTAJIBHOM OTJIMBKE.

17. BriOparp TepmMuyeckylo o0OpabOTKy I HMCHpPaBICHUS
KPYITHO3EPHUCTON CTPYKTYPhI TOPAYECKATAHOW CTAJIH.

18. BriOpats 3aKaJI0YHYIO cpeny, 00€eCTICUNBAIOIIYIO
HanOO0JIBIIYIO MPOKAJIMBAEMOCTD YIJIEPOAUCTON CTANIH.

19. BriOparh 3akalouHyl0 cpeay Ul 3aKajlKH JIETMPOBAaHHON
yIIAEpOAUCTOMN CTAJN.

20. BwiOpaTh  pexuM  OTIyCKa  3aKaJeHHOM CTaJIH,
obecreunBaroIfi COXpaHEHUE BHICOKOW TBEPAOCTH.

21. BwiOpaTh  peXuM  OTIyCKa  3aKaJeHHOM CTaJIH,
obecreynBaronIfii BHICOKUE YIPyrue CBOHCTBA

22. BeiOpaTb  pexuM  OTIyCKa  3aKaJeHHOU CTaJIH,
obOecreynBarOINii COYETaHHE BBICOKOW MPOYHOCTH, TBEPIOCTH,
IUTACTUYHOCTHU M YAAPHOH BSI3KOCTH.

23. Cranp 45 Obula TMOABEpPrHyTa HArpeBy IMOJ 3aKajiKy 0
temneparypel 740 u 840 °C. Kakoii pexxuMm HarpeBa BbIOpaH
MPAaBUIILHO U MTOYEeMYy?

24. Cranp Y10 Obla moJgBeprHyTa HarpeBy IOJ 3aKalKy J10
temneparypsl 740 u 900 °C. Kakoif pexxum HarpeBa BbIOpaH
MPAaBWIBHO U TTOYeMy?

0) Ilopsinok nmpoBeneHnsi NPOMEKYTOYHOM aTTECTANMH, MOKA3aTe/IH M KPUTEPUH

OLICHUBAHUA:

HpOMe)KyTO"IHaH aTrecranusa 1mo JMCHUIINHE «MaTepnanoseueHne» BKJIIOYAcCT
TCOPCTUYCCKHUEC BOIIPOCHI, IMTO3BOJIAIONINEC OICHUTL YPOBCHL YCBOCHUA 06y‘-IaIOH_II/IMI/IC$I 3HaHI/II71, n
MPAaKTUYCCKUC 3aJaHU A, BBIABJISIOIINE CTCIICHD C(I)OpMI/IpOBaHHOCTI/I yMeHI/Iﬁ 151 BJ'IaI[eHPIfI, n
MMPOBOAUTCA B BUJAC 3a4CTa U OK3aMCHaA.




3ayer mpoCTaBIIAETCS MMOCIE OICHKH 3HaHUI 00yUJaIOIIMXCS M0 Pe3yabTaTaM 3aIlUThI
BBITIOJTHEHHBIX JJa00paTOPHBIX pabOT M KOHTPOJBHBIX paOOT, BKIIOYAIOIINX TEOPETUYECKHE
BOIIPOCHI U IPAKTUUECKUE 3aJaHUSI.
IMoka3aTeiu M KpUTEPUH OLIECHUBAHUA 324eTAa:
Jns monyyeHust OLEHKU

— «3a4TeHo» — oOyuvaromuiicss JOJDKEH II0Ka3aTh 3HAaHUS HE TOJbKO HAa YpPOBHE
BOCITPOU3BEICHUST U OOBsSCHEHUS WH(GOPMAIMU, HO W WHTEIUICKTYaJbHBIC HABBIKH PEIICHHS
npoOseM M 3a7ad, HaXOXKJICHHWS YHUKAIBHBIX OTBETOB K IPOOJieMaM, OLIEHKA W BBIHECCHHS
KPUTHYECKHX CYKJICHUH;
— «He 32a4YTEeHO0» — 00YUaIOLUIICs HE MOXET I10Ka3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEICHUS U
00BsicHeHUsT HH(DOPMAIIMH, HE MOKET MTOKA3aTh HHTEIUICKTYIbHBIC HABBIKH PEIICHUS TIPOCTHIX
3a/1a4.
DK3aMeH 10 JaHHOU TUCIUILIMHE MPOBOJUTCS B YCTHOU (hopMe MO HK3aMEHALlMOHHBIM OUJIeTaM,
Ka)/IbI U3 KOTOPBIX BKITIOYAET 2 TEOPETUUECKUX BOTIPOCA U OJHO MPAKTHUECKOE 3aaHue.
Iloxka3aTenu U KpUTEepHU OLlEHMBAHNUS IK3aMeHa:
— Ha OLIEHKY «OTJMYHO» — 00yJaromuiicst 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATUUECKOE U IITyOOKOE 3HAHHE
yueOHOTo MaTepHasa, CBOOOIHO BBIMIOJHSET MPAKTUUYECKHUE 3a/IJaHuUsI, CBOOOIHO OTIEpUPYET
3HAHUSIMH, YMEHHUSIMU, IPUMEHSET WX B CUTYaIlUSX MOBBIIIICHHOMN CIIOKHOCTH.
— Ha OIIEHKY «X0POL10» — 00yJaromuiics JeMOHCTPUPYET CPEAHHUM ypOBEHb C(OPMUPOBAHHOCTH
KOMITIETEHI[MI1: OCHOBHbIE 3HAHMSI, YMEHUSI OCBOEHBI, HO IOMYCKAIOTCsl HE3HAYUTENbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHUS NIPU aHATTUTHYECKUX OTEpaltsX, IepeHoCce 3HAHUIM U YMEHUI Ha
HOBBI€, HECTaH/IAPTHBIE CUTYALIUU.
— Ha OLIEHKY «yJI0BJeTBOPUTEIbHO» — 00yJaIOUIUICS IEMOHCTPUPYET OPOTOBBIA YPOBEHB
c(OpMHUPOBAHHOCTH KOMITETEHIIUI: B X0JI€ KOHTPOJIbHBIX MEPOIPUATUI TOMYCKAIOTCSI OIITNOKH,
MIPOSIBJIIETCSL OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHHM, HABBIKOB, 00Y4alOIIUNCS UCTIBITHIBACT
3HAUUTEIIbHBIE 3aTPYIHEHUS [IPY ONIEPUPOBAHNH 3HAHUSIMU U YMEHUSIMHU IIPU UX IIEPEHOCE Ha
HOBBIE CUTYallUU.
— Ha OIICHKY «HEeY/A0BJIEeTBOPUTEIbLHO» — 00YyJarOIINIICS JEMOHCTpUpYeT 3HaHUs He OoJee 20%
TEOPETUYECKOT0 MaTepHaa, J0MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IOKa3aTh
VMHTEJUIEKTYaJIbHbIC HABBIKH PELICHUS MIPOCTHIX 3a/1a4.
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