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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX MPOIECCOB M MAaTEPUATOBEICHUS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensmu ocoenust nucuumuinabl KMATEPUAJIOBEJAEHUE» sBnsitoTcst: mpuoOpeTeHue
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTSAX, ONPENESIOIUX CBOWCTBA
MaTepHaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
o npopuao «O0paboTKa METAJJIOB U CIUIABOB JAaBJICHHEM (ITPOKATHOE MPOM3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIeI0BATEIbCKON i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
JeITEILHOCTH.

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

HucuuiuinHa MatepuanoBeieHMe BXOAUT B 00s3aTelbyl0 4YacThb Y4e€OHOro IIjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

BBenenue B HanpaBieHue

Hcropus meramnyprumn

OO1w1ast 1 HeopraHuyecKkast XUMus

OCHOBBI METAINTYPrU4€CKOr0 IPOU3BOACTBA

ConpoTHBiIEeHHE MaTEpHATIOB

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

OCHOBBI KOHCTPYUPOBAHUS JINTHIX JIeTajen

OCHOBBI INTEHHOTO IPOU3BOJICTBA

CtpykTypooOpa3oBaHHE B OTJIUBKAX

MerTob! uccie10BaHMs MAaTEpPHAJIOB U IPOLIECCOB

OCHOBBI TEOPUU CUHTE3A IUTEHHBIX CIUIAaBOB

TexHonorus IMTENHOTO MPOU3BOACTBA

[TonroToBka K nporueaype 3aliThl U 3211 Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[Ipon3BoICTBO OTIMBOK U3 CTAJIM U YyT'yHA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrate ocBoeHMsS AMCLUUILUIMHBI (MOAYJs) «MaTepuasioBeieHHue» 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMU KOMIIETEHIIUSAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-1 CrnocobeH pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOI O aHaJIN3a, €CTECTBEHHOHAYUYHbIE U OOLIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTtHele nOpoQecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
OOIEHMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHUS M MAaTE€MaTHYECKOro aHaau3a I
peLIeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 21,6 akaj. 4acos:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJl. 4acoB;

— caMocTosiTenbHas pabora — 289,8 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast ) s
KOHTaKTHas paborta E 3 dopma TEKyIIEro
=
B aKaJl. yacax 2] Bu KOHTPOJISt
Paznen/ tema g | (Baxan uacax) E B A y P Kon
> 3 © | caMocTOATENBHON | YCIIEeBaeMOCTH U
JTACIUTUTAHBI R [ . | komnereHuuK
Q & padoThI MIPOMEKYTOYHOM
nab. | mpaxr. | 8 aTTecTaluu
Jlek. s < 11
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp Marepuana B
3KCIUTyaTaluu H3JIEIHN. .
[IpopaboTka Texymmit
OCHOBHEBIE MOHATHA. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIIK-1.1,
Hctopus pa3BUTHS 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcTHbIH
MaTepUaIOBEICHUS Kak OIlK-1.3
Marepuana 9KCIIPECC-0IPoC
Hayku.Kimaccnduxarys
MaTepHaJoB.
2 [TpopaboTka
1.2 Krnaccupukanust JIEKIIUOHHOTO Texymmit
MaTepHajoB. OcHOBHbBIE MaTepHana; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K amura OIIK-1.1,
CBs13b MEX]ly CTPYKTYPOH U 1 20 11a00PaTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
CBOMCTBAaMH  MaTEpHAJIOB. 3aHATHSM; pabor. OIlK-1.3
Meronpt HCCIIEI0BAHUS IIOATOTOBKA K KonTponsHas
CTPYKTYPBIL KOHTPOJIBHON paboTta
pabore
Wroro no pazneny 1 25,2
2. ATOMHO-KPHCTAITTHIECKOE
CTPOCHHE MaTEpHAIIOB
IMpopaboTka
2.1 Bwuasl KpUCTAJUIOB. JIEKIIUOHHOTO .
K I/ICTaJIJ'lZI[/I‘IeCKaﬂp eIIeTKa MaITIe nana; Texyumwi kontpoms - OTIK-1.1,
HIO)HHMO DU p : 12 noaroIT) OBKa’K KonTpobHas OIIK-1.2,
P ’ . pabota OIIK-1.3
AHM30TpONHSIL. KOHTPOJIBHOM
9 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOI[ ¥ Ma];e nana; Texymuii kourpons - OTK-1.1,
P 12 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHu3MbI MOJITOTOBKA K
N pabota OIlK-1.3
mudhy3uu KOHTPOJIBHON
pabore
Hroro mo pazaeny 24

3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JIEKIIMOHHOTO .
3.1 TepMoauHAMUYECKHE MaTepuana; Tekyluii KOHTPOJIb
CIIOBUSL  KpUCTaJUIU3allUU. ’ Konrponbnas
K/IexaHI/BM p H MOJTOTOBKA K a%OTa OIlK-1.1,
R 16 1ab0PaTOPHBIM SE)a ra OIIK-1.2,
p 1. 3aHSATHUSM; - OIlK-1.3
IMapameTpbl 1ab0PaTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOU
pabote
ITpopaboTka
3.2 CamomnpousBoyibHasT H JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K OIIK-1.1,
paboTa
MomudunupoBanue. 8 n1ab0paTOpHBIM OIlK-1.2,
3ammra
HennputHas 3aHATHIM; OIIK-1.3
J1a00PaTOPHBIX
kpuctammsanusi. CTpoeHue MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU p
pabore
HWroro no pazneny 24
4. Jledpopmamms ¥  Harpes
JeopMHUPOBaHHBIX MAaTEPHAIIOB
ITpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H Texyumii KOHTPOJIb
riactTuyeckas aedopmarus. MaTepHaa;
KonTponbaas
Mexanm3m  nedopmanuu. IMOJAOTOBKA K OIIK-1.1,
pabota
N3menenune CTpyKTypel U 12 11a00paTopHBIM OIIK-1.2,
. 3ammra
CBOWCTB 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K AGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHON p
pabore
ITpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
4.2 VI3MeHeHHe CTPYKTYPBI Mareprana, KonTponpnas
1/1. CBOWCTB NpU Harpese [OATOTOBKA It abota OIK-1.1,
ebopm OBaHII;OI‘O P 12 nabopaTopHBIM é)a e OI1K-1.2,
ACQOPMHP 3AHATHAM; » OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOU
pabore
Hroro mo pazneny 24
5.  MexaHuueckne  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHbBIC TOHATUS U MaLTle uaa; Texymuii kontpoms - OTIK-1.1,
0i1 eIeTICHISI 12 o, FOIT)OBKa’K Konrpombnaz OIK-1.2,
P ' A . paboTa OITK-1.3
KOHTPOJIBHOM
pabore
IMpopaboTka
JIEKIIUOHHOTO .
Texyuuit KOHTPOIIBb
MaTepHana;
5.2 Bwungpl, MeTOmel U Samura
060pyI0BaHNE anst [IOATOTOBKA I 71a60pPaTOPHEIX OIK-1.1,
Y 12 71a00PaTOPHBIM OIIK-1.2,
UCIIBITAHUSI MEXaHHYECKUX pabor
. 3aHATHUAM, OIIK-1.3
CBOMCTB. KonrtponbHas
MOJITOTOBKA K
N pabota
KOHTPOJIbHOU
pabore
Hroro mo pazaeny 24

6. @a3oBBle ¥ CTPYKTYpHBIC

MpeBpalCHUs
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX




ITpopaboTka

JIEKLIIHOHHOTO .
! Texyumii koutpons| OITK-1.1,
6.1 OcHOBHBIE IOHATHS 12 MaTepHana; KoHTposbias OIK-1.2
TEOpUH CILIABOB. MOATOTOBKA K Y
N abora OIIK-1.3
KOHTPOJIbHOU P
pabote
ITpopaboTka
JIEKIMOHHOTO .
. Texymuii KOHTPOJIb
N Marepuana;
6.2 JImarpaMMmbl JBOMHBIX HOArOTOBKA K KonTponbHast OMK-1.1
CHCTEM. dopmupoBanue abora )
PMHPOB: 12 11a00paTOpHBIM P OIlK-1.2,
CTPYKTYPBI JIBOMHBIX SAHSTIIM: 3ammra OIK-1.3
CILIABOB. ’ 11a00paTOPHBIX '
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
Hroro no pasaeny 24
7. XKene3zoyriepoaucThie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapaKkTepHucTrka Ma];e aia: Texynmii koHTposs| OIIK-1.1,
JuarpamMmmbl (azoBoro 16 o FOI; OBKa’K KonTponbhas OIlK-1.2,
COCTOSIHUS JKEJIE30-YTIIepPOI Kongoanoﬁ pabota OIlK-1.3
pabore
ITpopaboTka
2 JIEKIIHOHHOTO
LI . Texymuii KOHTPOIB
7.2 dopmupoBaHue MaTepHaia; KonTponbHas
cf TYpbI craineit u TIOATOTOBKA K abora OIIK-1.1,
PYKTYD 16 11a00paTOPHBIM P OIlK-1.2,
YYTYHOB B PaBHOBECHOM SAHSTHSIM: 3amura OIK-1.3
COCTOSIHUH. ’ 11ab0paTOPHBIX '
MOATOTOBKA K
. pabor
KOHTPOJIBHOM
pabore
HWroro no pazneny 32
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JIEKIIMOHHOTO KOHTpOJIb (3auer)
Marepuana. CobecemoBanue B
8.1 KoHcynmprammm 1o s E cHIE CTHOﬁﬂ(bO e OIIK-1.1,
BONpOCAaM  TOATOTOBKH K| 2 onon}z,HTeJILHoro Y 10 1\1/: OI1K-1.2,
3a4ery A v OIlK-1.3
Mmarepuaia. pe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4€ETy MEPONPUATUI
Hroro no pazneny
9. Kiaccudukanusi, MapKupOBKa
u TMPUMCHCHHUEC
JKEJIE30YTIIEPOJUCTBIX CILIABOB
IMpopaboTka
JIEKIIUOHHOTO .
9.1 CBs3b MEXIY MaITIe aa: Texymuit KOHTPOJIb
CTPYKTYpOl W CBOWCTBAMH HOMOIT) OBKa’K KonTponbhas OIK-1.1
cephIxX YYT'YHOB. abora )
p ry 2 12 71a00PaTOPHBIM P OIIK-1.2,
Knaccudukanms, 3ammra
3aHATHUAM, OIIK-1.3
MapKHPOBKA U TIPHMEHEHHE HOAFOTOBKA K n1abopaTopHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor
pabore




[TpopaboTka

JICKIIUOHHOTO .
Tekyluii KOHTPOJIb
9.2 BuumsHHe yriepoaa u MaTepHana;
N . Konrponbnas
npuMeceil Ha  CBOMCTBa MOATOTOBKA K aGora OIIK-1.1,
craneir.  Knaccugukanms, 12 11a00paTOpHBIM SE)a ra OIlK-1.2,
MapKHPOBKA U TIPHMEHEHHE 3aHITHSIM; LLI OIIK-1.3
o J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 24
10. DopMmHpoBaHUE
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
) Tekyuii KOHTPOJIb
Marepraia, KonTponbnas
10.1 dazoBbie IMOJITOTOBKA K OIIK-1.1,
paboTa
MPEBPALIEHUs] B CTalld IpU 8 1a60PaTOPHBIM OIIK-1.2,
3ammra
Harpese. 3aHATHSIM; OIlK-1.3
71a00PaTOPHBIX
MOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUOHHOTO .
) TekyIuii KOHTPOJIb
Marepraia, KonTponbaas
10.2 dazoBbIe IMOJAOTOBKA K OIIK-1.1,
pabota
MIpPEBpALICHNs] B CTAIN TNPHU 12 11a00paTopHBIM OIIK-1.2,
3ammra
OXJIAKICHUU. 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazneny 20
11. OCHOBBI  TEPMHUYECKON
00paboTKn
[IpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMudyecko  o0padoTke. Marepuana;
Knaccudpukarust BHUIIOB 4 IIOATOTOBKA K Kontponbras OIK-12,
. . pabota OIlK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
Mmarepuana;
KonTponpras
11.2 Knaccudukanus, 1eib [OATOTOBKA I pabota OIK-1.1,
' ’ 8 11a60PaTOPHBIM OIIK-1.2,
Y IPUMEHEHUE OTXKHTA. 3ammra
3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJATOTOBKA K
N pabor
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIIUOHHOTO .
. Texyuuit KOHTPOIIBb
Marepuana;
KonTponbhas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Bumsl pabota
8 n1a00paTopHBIM OIlK-1.2,
3aKaJKH. 3amura
3aHATHUAM, OIIK-1.3
71a00paTOPHBIX
IOATrOTOBKA K
N pabot
KOHTPOJIbHOU

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 TIlpeBpameHus Ipu Ma];e ana: Texymuii KOHTPOIIb
HarpeBe 3aKaJeHHOW CTalu. P ’ KonTponbnas
MOATOTOBKA K OIIK-1.1,
Otmyck CTaly. paboTa
Knaccudpukanus, uemp u 4 1abopaTopHsiM 3amura OIIK-1.2,
’ 3aHATHUAM; OIIK-1.3
MIPUMEHEHUE BHJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabote
HUroro no pasaeny 24
12. Knaccuduxanus,
MapKUpPOBKA, CBOMCTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOJIb
Marepuana;
Konrponbnas
12.1 KoHcTpyKImoHHEIE TIOATOTOBKA K abora OIIK-1.1,
CTal,J'II/I pyK 8 11a00paTOPHBIM é)amma OIlK-1.2,
’ 3AHITHSM; OIIK-1.3
11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIBHOM
’ pabote
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIH
Marepuana;
12.2  HHcTpyMeHTabHbIE Konrponbnas
MOATOTOBKA K OIIK-1.1,
cramu. Cranu W CIUIaBBl C pabora
0CcOObIMU  (PU3MUYECKUMH U 10 1abopaTopHsiM 3amura OIIK-1.2,
N 3aHSATHSIM, OIIK-1.3
XHUMHYECKUMH CBOHCTBaMHU. 71ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHOM
pabore
Hroro no pazaeny 18
13. MapkupoBka, CBOHCTBa U
NPUMEHEHHE CIDIaBOB IIBETHBIX
METAJIOB
IMpopaboTka
JIEKIMOHHOTO | Tekymuii KOHTpOJIb
OIlK-1.1,
13.1 MeaHble  CIIaBBI. 6 Marepuana; 3amura OIK-1.2
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX OHK-lI 3’
11a00PaTOPHBIM pabor '
’ 3aHATHSIM
[IpopaboTka
JeKuoHHoro | Texyuuii KOHTPOJIb
” yu P OITK-1.1,
13.2 CmnaBel  THTaHa. 7 MaTepuana; 3ammura OIK-1.2
IIpouue cnnaBsbl. MOATOTOBKA K 71a00PaTOPHBIX OHK-ll 3’
11a00paTOPHBIM pabot '
3aHATHIM
Hroro mo pazaeny 13
14, Hemetannuueckue
MaTepuabl
[IpopaboTka
14.1 OcHOBHEBIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIB OMK-1.1
HEMETaTTHIeCKUX Marepuana; 3aIuTa )
N 2 13,6 P " OIK-1.2,
MarepuaioB. VX cBoicTBa u MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MIPUMEHEHUE. na0opaTopHBIM pabor '
3aHATHIM
Wroro no pazaeny 13,6

15. TIpoMexyTO4HBI KOHTpPOJIb
(OK3ameH)




15.1 KoHcynpTamuu 10
BONPOCAM  TOATOTOBKH K
3K3aMeHy.

[TpopaboTka
JIEKIIMOHHOTO
Marepuana.
Nzyuenue
JIOTIOJTHUTEIILHOTO
MaTepHaa.
INonroroBka
9K3aMeHY

[IpomexyTouHbIH
KOHTPOJIb
(Ox3amen)

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro mo pazneny

Uroro 3a cemectp

10

289,8

3a4€T,IK3aMeH

Hroro no JUCHUIIINHE

10

289,8

3a4€T, OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTtepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHUEM pPE3yJbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa30BaTeNbHbIX TEXHOJIIOTUM, KOTJ1a JIEKLIUU IPOBOAATCS B hopMe JIEKIHMIi-BU3yaTH3auil, IpU
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJUTOPHON paboToiil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNUTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpuioxxenuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue ms By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Hudpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. (nata oopamenus: 12.01.2023).

2. JlaBeinoBa, M. C. MarepuanoBenenue [DIeKTpoHHBIN pecypc]: yueOHOe mocodue /
Haseinosa U. C., Makcuna E. JI. - 2-e u3a. — M.: M1 PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexum noctyna: http://new.znanium.com/bookread2.php?book=536942. (nara
obpamenus: 12.01.2023).



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

0) lonotHuTEIBHAS TUTEPATYypA:

1. Yepemaxun, A. A. MatepuanoBeacHue [ DIeKTpOHHBIN pecypc]: yueonuk / Uepena-xux
A. A., Cmonekud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyna: http://new.znanium.com/bookread2.php?book=944309. (nata obparenus: 12.01.2023).

3. MarepuanoBeieHUe M TEXHOJOTHS MaTepHajoB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimea u A. A. Cmonbkuna. — M.: THOPA-M, 2018. — 288 c. —
Pexxum moctyma: http://new.znanium.com/bookread2.php?book=946206. (mata oOpaiieHus:
12.01.2023).

B) MeToqu4ecKkne yKa3aHUs:

1. Kommmera H.B., Uykun B.B., E¢umona 0.}O. M3ydeHne MakpOCTPYKTYPhI JIUTOTO
MeTaJula ¥ JSHIPUTHOW KpHCTAIH3alMd. MeToIM4ecKne yKazaHus K JJabopaTopHOU padboTe. —
MarnuToropck: M3a-Bo Marautoropck. roc. TexH. yu-ta uM. [.1. Hocoga, 2011. — 7 c.

2. Kommesa H.B., Ewmemommn A.H., Ilerpouerko E.B., Edumona I0.1O.
Kenesoyrnepoaucteie cruiaBpl. MeToaudeckue yka3aHUsi K J1aopaTOpHBIM paboTam. —
Marnutoropck: OV BITO «MI'TY», 2010. —42 c.

3. Ememtomun A.H., Koniesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OLIEHKU. MeTon4yeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropck:
Wzn-Bo Maruurtoropck. roc. TexH. yi-ta uM. I.J1. Hocoa, 2014. — 17 c.

4. Ememtommua A.H., Ilerpouenko E.B, CeiukoB A.b. VccrnenoBanue BIusHUAS XOJI0IHOM
IIaCTUYECKOW aedopmal W TOCIEAYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTh
HU3KOYTJIEpOAUCTOM cTanu. MeTtoauueckue ykazaHus K JabopaTopHOi padote. — MarHUTOropek:
W3n-Bo Maruurtoropck. roc. TexH. yu-ta uM. [.J1. Hocoa, 2015. — 8 c.

5. Ememommnn A.H., Ilerpouenko E.B., Hedpenner C.II. M3yueHne MUKpPOCTPYKTYpbI
[[BETHBIX CIUIaBOB. MeTonnyeckue yka3zaHus K J1abopaTopHoil pabore. — Maruutoropck: M3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.J1. Hocosa, 2013. — 13 c.

6. Ilerpouenxo E.B., Hedeaper C.II., MonoukoBa O.C., Ememomun A.H.
MUKpOCTPYKTYpa IMOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTepHAJIOB. — METOAMYECKHE YKa3aHUs K
naboparopHoii pabote. Marnutoropck: MI'TY, 2010. -9 c.

7. Ilerpouenko E.B., Hedearer C.II., MonoukoBa O.C. CrtpykTypa U CBOWCTBa
YIJIEPOJUCTOM CTallu MOCIie OTKUTa U HOpManu3auuu. MeTouueckue yka3zaHus K 1a00paTopHOit
pabote. — Maraurtoropck: MI'TY, 2010. —12 c.

8. Ilerpouenko E.B., Monoukoa O.C., Hedenper C.II., 3akanka yriaepoaucTod u
JIETUPOBAHHOM cTanu. Meronnuyeckue ykazaHus K jaOopaTopHoil pabore. — MarHuToropck:
MI'TY, 2013.-9c.

9. ITerpouenko E.B., Monoukoa O.C. OTnyck yriiepoaucToll W JISTHPOBAHHOW CTaJIH.
Metoanyeckue ykazanus K jaboparopHoii pabote. — Maruutoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haumenosanue 110 Ne norosopa CpoOK IeCTBUS TUIEH3UN
7Zip ¢B000HO pacupocTpansgeMmoe 110 0eCcCpOYHO
ONEKTPOHHBIE
[I1aKaTBI TTO K-278-11 or 15.07.2011 6ecCpOUHO
JUCIIUILINHE
"Martepuanoseaeaue"



http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

FAR Manager CBOOOIHO

OECCPOYHO

IIporpammoe
oOecrieueHue IIst
aHajau3a
MHUKPOCTPYKTYPhI
IIOBEPXHOCTH
TBEDJBIX TEJ

K-76-14
17.11.2014

oT

OecCpovHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xkypca

CchlUIka

OnekTpoHHas  0a3a  IEPUOAMYECKUX
n3nanui East View Information Services,

https://dlib.eastview.com/

HauumonansHas
HH(pOpPMaIMOHHO-aHATUTHYECKAS
crucTtemMa — POCCHMCKHM MHJIEKC HAYIHOTO

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

ITouckoBas cuctema Axamemusi Google
(Google Scholar)

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

Nudopmanmonnas cucrema - EpuHoe
OKHO J0CTyma K HWHGOPMALMOHHBIM

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

Poccriicxas TocynapeTBeRHas e /nvww.rsl.ru/ru/dreaders/catalogues/
ouodmoreka. Karamoru

DNEKTPOHHBIE  PECypChl  OMOJIIMOTEKH ) . " _
MITY i, 1. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
YHuBepcUTeTCKas nHpopMaImoHHas T .

crctenta POCCIASI https://uisrussia.msu.ru

MexayHapoanas 06a3a MOJTHOTEKCTOBBIX
»ypHaioB Springer Journals

http://link.springer.com/

MexnyHaponHas — pedepaTuBHas U
MOJTHOTEKCTOBAas ~ CHpaBouHas  0aza
JAHHBIX _HAay4YHBIX M3IaHui _«Springer

https://www.nature.com/siteindex

9 MaTepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://uisrussia.msu.ru/
http://link.springer.com/
https://www.nature.com/siteindex

1. Yuebnas aynuTopus Ui IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THITa OCHAIICHA:

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUM M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopus mpoOONOATrOTOBKU:

- OTPE3HBIMH, NUTH(OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKON MUKPOCKOITUN:

- onrtuueckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3o0pakenuit Ha 6asze 1O «Thixomet PRO»
u «SIAMS-600»;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTalei,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIeKIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYpHI cTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
[[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTtopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMM [UIsl HCHBITAaHUs TBEPAOCTH IO MeTony PoxBenna u mo merony
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHUBEPCAILHOW UCIIBITATeIbHOM NBYXKOJ0HHOM Mammuoi AG 1C-300 kKN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOIOHHON MammuHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmUM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MuUKpoaHanu3a ¢ nporpamMmubiM obecrieuerneM INCA Energy 450 Xx-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud oOpaTHO PACCESTHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTallMy OCHAIIICHA!

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

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomenieHue AJ11 CAMOCTOSITETLHOM paOOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJIsl PEMOHTA Y4eOHOT0 000py10BaHHUS.



IIpunoxennel
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

IIo mucununnuue «MaTtepuanoBeeHue» IPEeAyCMOTpPEHa ayAuTOpHas M BHEAayIUTOpHas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

6.1

Ay[lﬂTOpHaﬂ CaMOCTOATC/IbHAA paﬁoTa CTYACHTOB IIpEArnojiara€t BBIIIOJIHCHHUC

KOHTPOJIbHBIX PadoT.

Ilepeuens BONMPOCOB /Jis MOATOTOBKH K KOHTPOJIbHBIM ayJIMTOPHBIM padoTraM Mo

TeMaM JUCHUIIJIHUHBI

Tema 1. CTpoeHue u cBolicTBA MaTepuaioB. MeToabl MCCIeI0BAHUS

a e

©o

UYro u3yyaer MaTepuaioBecHIE?

[IpuBeauTe mpuMepsl BIUSHUA CTPYKTYPBI HA CBOKMCTBA MaTepraia.

Ha3zoBuTe BUIbI CBOKWCTB MaT€praJIOB.

Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenute npumepsl CBONUCTB.

Kakue cBoiicTBa Ha3bIBalOT MexaHWueckMMHU? Ha30BuUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

Kakue cBoiicTBa Ha3bIBAIOT XUMUYECKUMH? YUTO Takoe XHMHUYECKass aKTUBHOCTb U
XUMUYECKast CTOMKOCTh?

Kaxkue cBoiicTBa Ha3pIBalOT TexHOJMOTHUecKUMU? [lepeuncnure u3BECTHBIE BaMm.

Uto xapakTepu3yroT JuTeiiHble cBoiicTBa? Ha3oBUTE OCHOBHBIE U3 HUX.

Kakune cBoiicTBa XapakTEepU3yIOT TMOHATUS: 00pabaThIBAEMOCTh JIABJICHHEM,
00pabaThIBacMOCTh Pe3aHUEM, CBAPUBAEMOCTH?

10. Ha3oBuTEe OCHOBHBIE I'PYMIbI MATEPUAIOB U JJaiTe UM KPATKYIO XapaKTepUCTUKY

11. Ha kakue Kjacchl ¥ O KaKUM IPU3HAKaM JIEJST METauIbl?

12. Kakue mMeTasibl Ha3bIBalOT YEPHBIE METAIIIbI?

13. Kakue meTamibsl OTHOCAT K IIBETHBIM? Ha30BUTE OCHOBHBIE IPYIIIBI IIBETHBIX METAJJIOB.

14. B yem npeumy1iecTBa YepHbIX METAJIOB?

15. KakoBBI IOCTOMHCTBA IIBETHBIX METAJIIOB?

16. KakoBBI JOCTOMHCTBA HEMETATHYECKIX MaTepraioB? [ 1e ux mpuMeHsoT?

17. Kaxue marepuaibl Ha3bpIBatoT miuactMaccamMu? Kak onu noapasaenstorces’?

18. Yto Takoe koMIo3uTHbIE MaTepuanbl? KakoBbl Ux npeumyiecTa?

19. Jlns yero HeoOXOMMO HCCIE0BATH CTPYKTYPY MaTepuanoB?

20. Kak mozpaszensiercs CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa ee 3JI€MEHTOB?
21. Yro Ha3bIBaIOT TOHKOM cTpyKTypoii? Kak oHa uzyuaercs?

22.Yto wHa3pBalOT MHKpOCTpykTypoi? Kak oHa wu3ywaercs? J[laiite XapaKTepUCTHUKY

MHKPOCKOIIMYECKOMY METOAY HMCCIICAOBAHUSA METAJIIIOB.

23.Yro Ha3pBalOT MakpocTpykrypor? Kak ona wu3yuaerca? OxapaktepusyiTe

MAaKpPOCKOIMMYECCKHUE METOJIbI aHAJIM3a METAJIJIOB.

24. [laliTe XapaKTEPHCTUKY AJICKTPOHHO-MHUKPOCKOTIMUECKUM METOJaM  HCCIICIOBaHUS

MCTAJJIOB.

25. JlaiiTe XapakTepUCTUKY TUPPAKLIMOHHBIM METOAAM UCCIIEI0OBaHHS METAJLIOB.

1.
2.

Tema 2. ATOMHO-KPHCTAVINYECKOE CTPOCHHE METAJVIOB
YeM oTIMYAIOTCA KPUCTATUYECKUE Tea OT aMOp(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIINYECKUMU?



o ol

23.
24.
25.

Kakune maTepuanpl Ha3pIBatOT aMOpOHBIMU?

Yem O0OBsICHSIETCS 3aKOHOMEPHOE  YIOPSAJOYEHHOE pACIOJIOKEHHE aTrOMOB B
KPUCTAIIIMYECKON peleTKe?

Kaxkue Tumsl cBsI3U CyIIECTBYIOT?

HazoBure ocHOBHBIE cBOWCTBa MeTauioB. Yem OOBSCHSIOTCS OCOOBIE CBOMCTBA
METaJIJIOB?

UTo Ha3bIBAIOT KPUCTAINIMYECKOM PEIIETKOM?

Uto Ha3bIBAIOT NaJIbHUM MOPSIKOM B MaTepuase?

Urto Takoe snemMeHTapHas siueiika? Kakumu napaMeTpaMu OHa ONMCHIBACTCS?

. Kakue Tumbl KpuCTaINIMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKkTepu3ynuTe ux.

. UTo Ha3bIBalOT KOOPAMHALIMOHHBIM YU CIIOM?

. ITouemy KpucCTaIIMYECKUE PELIETKH METAVIOB Ha3bIBAOT MNIOTHOYIIAKOBAHHBIMU?
. B uem cymHOCTh monmmmopdusma? Uto takoe moauMophHOe MpeBpaeHue?

. Urto takoe anuzorponus? KakoBa npuunHa aHu30TPOIHH?

. [ToueMy MOHOKpUCTAIIIBI SBJISIOTCSI AHU30TPOITHBIMU MaTepHUagamMu?

. [Touemy MONUKpPUCTATITUYECKIE MAaTEPHUAIIBI SABIISIOTCS KBA3UU30TPOITHBIMU?

. [Touemy amopdHbIe Tena ABISAIOTCS UCTUHHO U30TPOITHBIMU?

. Uto Ha3pIBaIOT Ae(heKTaMH KPUCTAIUIMYECKOTO CTPOCHUS?

. Kak xnaccuummpyroT HecOBepIICHCTBAa KPUCTAITNIECKOTO CTPOCHUS?

. Oxapakrepu3syite Toue4HbIE 1€()EKTHl KPUCTAIUIMUECKOTO CTPOCHHUSI.

. Kakyto posnb urparot Toueunblie JeeKThl B KPUCTAUNIMYECKUX MaTepraiax?

. Kakue HecoBepIilieHCTBa KPUCTAJUTMUECKOTO CTPOCHHS Ha3bIBAIOT JIMHEHHBIMU U TTOYeMYy?

Kaxkue ObIBaroT nuciokanuu?

KaxoBa ponp aucnokaruii B Kpucramiax?

Uto Ha3bIBAIOT TPaHUIIAMHU 3€pPEH, TPAHUIIAMU Cy03epeH?
Kakyro poip urparoT rpaHulibl 3¢peH B KpUcTaiax?

Tema 3. Kpucranausanusi pacnjiapoB

1.

© oo N o

OOBscHUTE NPUHIUNHUAIBHOE OTIMYME KPUBBIX OXJIQXKJIEHHsS IpU 3aTBEpICBaHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHasoB.

KakoB ¢usnueckuit cmbicn Temmepatypst To?

[Touemy 11t Havyana KpUCTAJUIM3AIMM HEOOXOIMMO MEPEOXJIaXAeHNUE )KUIKOT0 MeTallia
HUKE TeMIIepaTypbl paBHOBECUS ?

Kakoil mpomecc Has3plBalOT IepeoxiaxaeHueMmM? UTO  Ha3bIBalOT  CTENEHBIO
MepeoXIKICHUSA?

KakoB MexaHU3M KpUCTAIUIM3ALUU?

Kak nporcxoauT pocT KpucTauioB?

Yem 3aBepuiaeTcs MNpouecc KpUCTAUIN3ALUN?

Kak BinseT CKOpOCTh OXJIAXKAECHUS ITPU KPUCTAJUIN3ALUU Ha CTENIEHb NIEPEOXIIaKIeHUA?
Kakumu ¢akropamu omnpezaenseTcss BO3MOXKHasg CTENEHb MEPEOXJIaXKACHUS KUIKOTO
MeTaJljia HUKe TeMIIepaTyphl KpUCTAIIIN3alun?

. Kax Mo>xHO mTosmyunTs amop(HBINH MeTasn?
11.
12.

YTO MOXKET IMOCTYKHTh 3apOJIBIIIeM ITPH HECaMOIIPOU3BOIBHON KPUCTAIITH3AIIH?
[Touemy mpu 04eHb MaJIOW U OYEHH OOJBIION CTETICHH MEPEOXIIAKACHUS KPUCTATUTH3AIHS
nojasisiercs’?



13.

14.

15.

16.
17.

18.

19.
20.
21.

22.

23.
24,
25.
26.
217.

28.

Uro nHaspBaOT obOmacTsaMu OmmwkHero mnopsaka? Kakyoo pojib OHM UWIpamOT MpHU
KpUCTAJIIN3aLUH?

Kak mnpoucxonut romoreHHoe 3apoxzaeHue? UTo MOXKET CIyXuTh 3apoAblIIEM IIpU
CaMOIIPOU3BOJIBHOM KpUCTaIn3auun?

Kakoli 3apoaplil Ha3bpIBalOT KpuTuueckuMm? Kak MeHsercs ero pasMep ¢ yBEJIWYEHHEM
CTEIICHU NIEPEOXIAKICHUA?

HazoBute napameTpbl KpuCTaUIN3aLiH.

Kak BiauseT cTeneHp nepeoxiakJeHusl Ha YUCIIO LHEHTPOB KPUCTAUIN3ALNN U JINHEHHYIO
CKOPOCTb POCTa 3apOBIIIEH.

Uem xapakrepusyeTcsi rereporentHoe 3apoxaeaue? Ilouemy oHo sHepreruuecku Ooiee
BBIT'OJIHO, YeM T'OMOT'CHHOE?

Kakyto posip UrparoT npuMecu npy KpucTajliIn3anuu?

Uto Ha3BIBAIOT MOAUDUIIMPOBAHUEM TIPU KPHUCTAILTH3AINN?

Kakue Mepbl MOXHO HPEUIOKUTH JJI TOTO, YTOObI OOECIEeYUTh IMOJy4YEeHHE MEJIKOTO
3epHa NpU KpUCTAJUIU3ALMN?

Kakoli kpucramn Ha3bplBalOT JAeHApUTHBIM? llouemy mnpu 3arBepieBaHUM MeTallIa
KPUCTAJIJIBI PACTYT B BUJIE€ JCHIPUTOB?

Kakune kpucrananueckue 30HbI MOTYT (POPMHPOBATHCS B CITUTKE?

[ToueMy Ha NOBEPXHOCTHU CIIUTKA 00pa3yeTCsl 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAJIOB?
Uto Ha3BIBAIOT CTOJIOYATHIMU KPHUCTAILIIAMU?

3aueM NpOBOJAT ONEPALUIO MTOICTYKUBAHUS IIPU MTOJYYEHUN OTIMBOK?

[Touemy wmarepuan  (opMbl  (M3JI0KHHUIBI)  BIMSET HAa  BEJIMYHMHY  3€pHA
3aKpUCTAJNIN30BaBIIETOCs MeTaIa?

Yro HazpBatoT ycankod? UYrto Ha3bIBalOT ycano4yHoM pakoBuHOM? IlouemMy oHa
obpa3yerca?

Tema 4. lepopmanust u Harpes 1e()OPMHUPOBAHHBIX MATEPHATOB

1.
2.

B w

B yeMm paznuune Mexay ynpyroi u rmiactuueckoi negopmanueit?
Uto Ha3bIBAlOT IUIOCKOCTSAMH CKOJbXKeHHA? UYUTO Takoe TJaBHbIE IIJIOCKOCTH
CKOJIbJKEHUS?
KakoB MexaHu3Mm miacTuyeckom aedopmanuu?
B yem pasznmuune MeXIy CKOJBXKEHHEM M JIBOWHHUKOBAHMEM NIPU IUIACTHYECKOU
nepopmaruu?
KakoBa mpuurHa MeXaHMYECKOro Hakiena?
Kak ninoTHOCTh qucnokaiuii BausieT Ha IPOYHOCTHBIE CBOMCTBA?
Kak mMeHsroTcst cBolicTBa MeTalljia MPHU XOJIOJHON TUTacTUYEeCKoi nedopMaruu?
Kak u3mensiercst ctpoeHre MeTaiia npy MmiacTH4eckon aegopmarum?
UYro Takoe TekcTypa aegopmanuu?
. UTo Ha3bIBAIOT BO3BPATOM IIPU HArpeBe XO0JIOAHOACPOPMUPOBAHHOTO MeTasia?
. UTo Ha3BIBAIOT MMOJIMTOHU3AIMEN ITPH HArpeBE X0JI0/IHOIe(POPMUPOBAHHOTO MeTaa?
. Uto Takoe 3apoabIly peKpUCTAILIN3ALNH?
. Uto Takoe TemmepaTypa peKpucTain3anuu’?

14. Kakue n3MeHeHHs CTPYKTYphl, HAOII0AaeMOl B ONTHUECKUI MHKPOCKOII, TIPOUCXOIAT

IIpYU IEPBUYHON pEKpUCTAIIIN3ALNN?
. KakoBa Temneparypa pekpucTauii3aiii YUCTHIX METAIIOB?



16. B yem pa3uuiia Mexay MepBUYHON U BTOPUYHON PEKPUCTALTU3AINHN?

17. B uem ortinuue coOMpaTebHOM U BTOPUYHON peKpHCTAIITH3AIN?

18. Kak MEHS0TCA CBOICTBa X0JI0AHO1e(hOPMUPOBAHHOTO MeTaia pu

pekpucramum3anuu’?

19. KakoBa poib peKpUCTaNTU3AHOHHOTO OTKHTra?

20. B yeM paznuune MEXy XOJIO0HON M ropsiuel IIacTHIeCKOi nedopManusiMu?

Tema 5. Mexannueckue cBOCTBA

1

2

3.

© oo N Ok

1

. Urto Ha3pBalOT NPOYHOCTHIO? Kak ompeneistorcss NPOYHOCTHBIE XAPaKTEPUCTUKU
Marepuaia?

. Jlalite onpenencHre OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

Uro Ha3pIBalOT IIaCTUYHOCTHIO? Kak ompenenstoTcsl MIacTUYECKHE XapaKTepUCTUKU

Matepuaia?

. JlaiiTe onpenenieHne OCHOBHBIM IUIACTUYECKUM XapaKTepUCTUKAM.

Kaxkue cBolicTBa xapakTepusyeT TBEPAOCTb?

HazoBute MeTo/b! onpesiesieHus: TBEPIOCTH.

Yem oTiIMYArOTCS XPYIIKOE U BSA3KOE pa3pyllIeHUs?

HazoBure u oxapakrepusyite BUbl H3JIOMOB.

Yro Takoe nuHamuueckue ucnelTaHuA? Kakue XapakTepUCTHKU OINPEAEIAIOTCS IpU

JUHAMUYECKHUX UCIBITaHUAX?

0. 3ayeM IPOBOJAT YCTAJIOCTHBIC UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpHble NpeBpPallieHMss B JABYXKOMIIOHEHTHBIX
MeTaJUINYeCKHUX CHCTeMax
1.

oM wN

~
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1

0.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CHCTEMA CIIJIABOB?

Cdopmynupyiite npasuio 'n66ca. [IpuBennure npuMeps! €ro UCHOIb30BaHUS.

Jaiite onpeneneHue NOHATUIO AUarpamma coctosHus. Kakoe coctosiHue oHa oTpaxkaer?
Tumnsl pa3 B METAIUIMYECKUX CUCTEMAX.

Cdopmynupyiite npaBuio peryara (0Tpe3koB). i 4ero oHO UCHOIb3YeTCs?
CxemaTtu4yHO M300pa3UTh OCHOBHBIE (PAa30BbIe AUMArpamMMbl JBOWHBIX CHUCTEM U JaTh MX
XapaKTEPUCTHKY.

Jatp xapakTepucTuKy (a3 u 6e3BapuaHTHBIX IPEBPAIICHHI CHCTEMBI.

CxeMaTHIHO M300pa3uTh KPUBYIO OXJIAKICHHUS JTFOOOTO CIITaBa CHCTEMBI.

CxemMaTH4HO W300pa3uTh CTPYKTYpy JIIOOOTO CIUIaBa CHCTEMBI TPH KOMHATHOW
TeMIeparype.

PaccunTtath OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBIISIOLUIMX B CIIaBe H
CXEeMaTHYHO M300pa3uTh €ro CTPYKTYpy IpU KOMHATHOM TeMIieparype.

Tema 7. 7Kesre3oyriiepoaucroie CIJIABbI

1.

ok~ w

JlaiiTe XapakTepUCTUKY KOMIIOHEHTOB cucTeMbl Fe-C.
JlaiiTe XapakTepucTuKy eppuTa.

JlaliTe XapaKTEpUCTUKY ayCTCHUTA.

Urto takoe rpadut?

Yro Takoe 1IeMeHTUT?



~

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.
23.

24,
25.

26.

27.

Tema 8.

oL E

Kaxkoe npeBpamenue npoucxoaut Ha muauu ES, GS, CD, ECF, PSK, HIB, PQ, AB, BC?

Ha3zoBute nMHMIO, IO KOTOPOM BBIACIACTCS IIEPBUYHBIA IIEMEHTUT, BTOPUYHBIN
LIEMEHTUT, TPETUYHBIA IEMEHTHUT, (DEPPUT U3 ayCTECHUTA.

HazoBuTe 1MHNIO IEPUTEKTUYECKOT 0, IBTEKTUUYECKOI0, IBTEKTOUIHOTO IIPEBPALLIEHUI.
Ha3zoBute nuHUYM MOIUMOPQHBIX TPEBPAILECHUIH.

HazoBuTe KpuTHYECKHE TOUKH CTaJIH.

Kaxkoit ¢heppuT Ha3bIBAIOT MEPECHIICHHBIM U TTOUEMY?

OOBsicHUTE CTPYKTYpYy TEXHMUYECKOI'O JKeje3a, [JOIBTEKTOWIHOM, SBTEKTOUHOM,
3a3BTEKTOMHOM CTAJIN.

Omnumure oOpa3oBanue nenedypura. Kakoi eae0ypuT Ha3bIBaOT MPEeBpAIEHHBIM?
OOBsicHUTE CTPYKTYpPY O€10r0 J03BTEKTUYECKOTO, IBTEKTUYECKOT0, 3a39BTEKTUYECKOTO
YYT'YHOB.

[Touemy Oenblil UyryH HEe UCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

Onuinre oOpa3oBaHUe ayCTEHUTO-TPA(GUTOBON KOJOHUU B CEPhIX UyT'YHAX.

Kakue cmnmaBel MMEIOT CTpPYKTYpy, cocrosmytro u3 ¢epputa u nepauta? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp BbI 3HacTe?

Kakwue crinaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 HepauTa? Pa3HOBUIHOCTH IepInTa.

B kakux criaBax B CTpYKType Ha0Jt01aeTCsl BTOPUYHbBIN [IEMEHTUT?

Kakue cmaBel MMEIOT CTPYKTYpYy, cocTosulyto u3 ¢eppura u uementura? Kakue
Pa3HOBUAHOCTH TAKUX CTPYKTYp Bbl 3HaeTe?

Kakue cTpyKTypsl Ha3bIBalOT BUAMAHIITETTOBBIMU?

Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIYIO U3 depputa u rpapura? PasHoBuaHOCTH
TaKuX CTPYKTyp?

Kakas ¢opma rpadura B MeHbIIIEH CTENIEHH 0CIa0JIgeT METAIIMYECKYI0 OCHOBY UyryHa?
Kakue crutaBbl IMEIOT CTPYKTYpPY, COCTOALIYIO U3 epauTa U rpadura? PasHoBuaHOCTH
TaKUX CTPYKTYyp?

Kakoii crimaB Ha3bIBalOT CEpbIM YYI'YHOM Ha (eppHUTO-NepanuTHON ocHoBe? Kak B HeM
MIPOUCXOJUT 3BTEKTOUAHOE MpeBpalieHme?

VYKaxkuTe CTpYKTYpHBIN IPU3HAK CTalli, O€JI0ro YyryHa, Ceporo 4yyryHa.

KJIaCCI/I(l)HKaIII/IH, MAapKHPOBKA U IPUMEHCHUE KEJIE€30YIJICPOAUCTHIX CILJIABOB.

[To xakuM mpHU3HaKaM KJIacCU(PUIMPYIOT Cepble UYT'YHBI.

MapkupoBKa U IpUMEHEHUE CepOro (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHHE BBICOKOITPOYHOIO YyTyHa.

MapkupoBKa ¥ IPUMEHEHHE KOBKOI'O Yyr'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBsl ero cBoiicta?

Kakoit uyryn HaspiBaloT oTOeneHHbIM? KakoBbl ycioBusi (OpMHpPOBaHHUS €ro
CTPYKTYpHbI?

Binsiaue yriieposaa v MOCTOSTHHBIX ITPUMECEN Ha CBOMCTBA CTaJH.

ITo kakMM pU3HAKAM KJIacCU(UIUPYIOT CTaTU?

MapkupoBKa 1 IPUMEHEHUE YIIIEPOIUCTON CTaNU OOBIKHOBEHHOTO KauecTBa.

. MapkupoBKa 1 IpPUMEHEHNE KaYECTBEHHON KOHCTPYKIIMOHHOHN YIIIEpOJUCTON CTaJIH.
. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIBHOU YTIIEPOIUCTON CTAIH.

. MapkupoBKa U IpUMEHEHHE CTANIN JJs ACOHHOTO JTUThSL.

. MapkupoBKa 1 IpUMEHEHUE aBTOMATHOM CTaJIu.



14. Pacmmpyiite u qaiite XxapakTepucTuKy cruiaBy cienyronmx mapok: Ct Okm, Ct 3cm, Ct

Sme, 10km, 35, 55, 80, 25JI, A12, A20, V7A, V12, CH 10, CU25, CY 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opmMupoBaHHe HEPABHOBECHBIX CTPYKTYP

ok wbdE

Sk

10.
11.
12.

13.

Kak npoucxoaut npeBpalieHust epinTa B ayCTEHUT?

Uro Takoe (azoBast nepeKpuCTaIIU3AIM?

Uto Takoe HaciencTBEHHOE 3epHO? JleficTBUTEIbHOE 3€pHO?

Kak Bnusier pocT 3epHa Ha CBOMCTBA CTaIu?

Uro coboiif mpeacTapisieT AMarpaMMa M30TEPMHUYECKOTO pacraja MepeoxXiakIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA MTOKa3bIBAET?

Kakoii aycTeHUT Ha3bIBalOT MEPEOXIaKICHHBIM?

Kak MeHseTcs yCTOWUYMBOCTH NEPEOXJIAXKAECHHOIO ayCTEHHWTa I[pU IOHM)KEHUU
TEMIIEpaTyphl NpeBpalieHus?

OT wuyero 3aBUCUT XapakTep CTPYKTYphl MpPH H30TEPMHUECKOM MPEBPALICHUU
MePEeOXJIaXJACHHOTO ayCTeHUTa?

HazoBute TemnepaTypHbie 001acTU MPEeBpALICHHS EPEOXITKICHHOTO ayCTEHUTA.

[Tpu xakom npeBpaiieHuu ectb u quddys3us xenesa, u nuddysus yriaepoaa?

[Tpu KakoM MpeBpaIIeHnH MOAaBIeHa TOIBKO TU(y3us xene3a?

IIpn xakoM mpeBpameHuu TmonaBieHa auddys3ms sxenmeza u  yriepoma? Kakoe
MIPEeBpAICHAUN sBIIIeTCS 031D y3NOHHBIM?

KakoB MexaHu3M NEPIUTHOrO MPEBPALLCHUS?

14. Yro mpencraBisieT co0oil mpoAyKThl AUQPGY3HOHHOTO MpPEBpALICHUS ayCTEHUTa B

15.

16.
17.

18.
19.
20.
21.
22.
23.
24,

25.
26.
27.

yriepoauctoi ctanu? Uto Takoe MEeXIIIaCTUHOYHOE PacCTOsiHUE?

Yro 00111ero UMeIT CTPYKTYphl HEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT
npyra?

KakoB MexaHM3M 1 0COOEHHOCTH MAPTEHCUTHOI'O MPEBpaIeHNUs?

Uro mpencrasisier co0oi mpoaykThl 0e3nuddy3noHHOro MpeBpallleHHs ayCTEHHUTa B
YTIEPOAUCTOM cTamun?

Urto npeacTasisieT co00il MapTEHCUT B YTIIEPOIUCTON CTATH?

UTo Ha3bIBalOT KPUTUYECKON CKOPOCTHIO 3aKaJIKH?

Kak conepranue yriiepoja BIUseT Ha CBOMCTBA CTaIM MPH 3aKajlke Ha MapTEHCHUT?
Kakoii aycTeHUT Ha3bIBalOT OCTaTOYHBIM?

Kakoe 13 npeBpariieHuii Ha3bIBalOT MPOMEXYTOUHBIM?

KakoB MexaHu3m O€HHUTHOTO MpeBpareHus?

Kakue ctpyktypsl 00pa3yroTcs npu OeHHUTHOM MpeBpatieHnn? Yem oHM pa3ianyaroTcs?
KaxkoBb! ux cBoiicta?

Kak nerupyroine 31eMeHThI BIHAIOT Ha YCTOMUNBOCTD MEPEOXTaKICHHOTO ayCTeHNTa?
Urto cob60ii MpeACTaBIsSIOT TEPMOKUHETUUECKHE THAarPAMMBI.

Kak MOXHO MCTIOIB30BATh IMArpaMMBbl pacrajia nepeoxaakKIeHHOro aycTeHUTa?

Tema 10. OcHoBBI TepMUYeECKOH 00pa0OTKH
1.
2.
3.

JlaTh XapaKkTepUCTUKY KPUTHUECKUX TOUYEK CTAIH.

Jlath onpenenenne MOHITHS TepMHUYecKas 00paboTka. YKa3arh ee poJib.

Pacckazath o knmaccudukanuu w BHIAX TepMHUECKOH o0paborku. [IpuBectn o0mIyIO
XapaKTEPUCTUKY TEXHOJIOTHYECKHUX MPOIECCOB TEPMHUUECKON 00pabOTKH CTaH.



4. OOBICHUTH, [0 KAKOMY IIPU3HAKY OTKUT nojpaszzaenserca Ha oTxur 1 u Il pona.

5. Jlate knaccudukanuio BuI0B oTxkura I poga. OObSCHUTH 11e7b, HA3HAYEHHUE U PEKUMBI
Ka)KI0ro BUJA.

6. [atb xnaccudukanmio BunoB omkura Il pona. OObACHUTH 11€Tb, HA3HAYCHUE U PEKUMBI
Ka)JI0TO BHJA.

7. Jlatp ompenercHUE TEPMUUYECKON 0O0paOOTKU, Ha3biBaeMOM 3akaika. OOBICHUTH BBHIOOP
TEMIIEPaTyphl HArpeBa MoJ 3aKajiKy /Uil pa3HbIX IPYII CTaleH.

8. OOBsCHUTH, KaK BIOMpaeTCs OXJIaXKIaroIas cpeia MpU OCYIIECTBICHUH 3aKaJIKH.

9. Jlatb  ompeneneHHe ~ KPUTUYECKOM  CKOPOCTH  3aKajKd, 3aKaJMBAaeMOCTH U
IPOKAIMBAEMOCTH.

10. IlpuBecTH  XapaKTEPUCTUKY  BBICOKOTEMIIEPATYpPHOM W HHU3KOTEMIIEPATYPHOM
TEPMOMEXaHUYECKON 00pabOTKH. YKa3aTh MPEeUMYILECTBa U HEJOCTATKU KaXKJ0T0 BUIA U
00yacTu NPUMEHEHHUS.

11. latb  0oOmIyI0  XapakTEPUCTUKY TPOIECCOB  XHUMHKO-TEPMUYECKOH  00pabOTKu:
[EMEHTAINH, a30TUPOBAHUS M HUTPOLIEMEHTAIUH.

12. OObsCHUTD Ha3HAYEHUS U CYIIHOCTh AU(PPY3HOHHOTO HACHIIICHUS.

Tema 11. Knaccupukauusi, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETUPOBAHHBIX CTaJIeil
1. [atb onpenerneHue NOHITUSIM JIETUPOBAHHAS CTallb, JIETUPYIOLIUI SJIEMEHT.

2. KJ'IaCCI/I(bI/IKaI_II/IH JICTUPOBAHHBIX crajeil 1o XUMHUYCCKOMY COCTaBy, IIO
HA3HAYCHUIO, 110 KAYCCTBY.
3. Kak pacnpeacirsIroTC JICTUPYIOHIUE 3JICMCHTBI B cranax?

B

Kak nerupyromye 351eMeHThI BIUSAIOT Ha TOTUMOpGU3M xkKene3a?

5. Kak nerupyromue 5>1€MEHTHl BIMSIOT Ha YCTOWYMBOCTH MNEPEOXJIAXKIEHHOTO
ayCTCHMTA.

6. Kunaccudukanus JerupoBaHHBIX CTalEH IO CTPYKTYPE B PABHOBECHOM COCTOSIHUH
(OTOXKEHHOM COCTOSTHUM).

7. Knaccupukanusi NerupoBaHHBIX CTajel IO CTPYKType B HEPaBHOBECHOM
COCTOSIHUM (HOPMAJIN30BaHHOM COCTOSIHHM).

8. Kak B MapkupoBKe JIETMPOBAHHBIX CTajlel yKa3bIBAaeTCs: COAEp)KaHUE YIIepoja,
BUJI JIETUPYIOLIETO JIEMEHTA U €r0 COiep)KaHue, KadyecTBO. Y METh pacindpoBaTh
MapKy CTalli, yKa3aB: COAEp KaHUE yrIIepoAa; BUJL JETUPYIOIIErO IEMEHTa U €ro
coJiepKaHue; KIacCU(pUKAIMIO 110 Ka4eCTBY; Ha3HaueHHe, 001acTh MPUMEHEHUS,
IIPUMEPHBIE CBOKCTBA.

9. B 4em 0coOEHHOCTH MUKPOJIETUPOBAHHMSI CTAIIH.

10. ITpuHIMIBI IETUPOBAaHUS KOHCTPYKIIMOHHBIX CTaJIEH.

11. OcHoBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJEH.

12. Ponb yraepo/ia, IpUHIMIIBEI JIETHPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTaJIEH.

13. Kakue MammHOCTPOUTENbHBIE CTAIM HA3bIBAIOT YIYYIIa€MBIMH U TOYeMy?
3aKOHOMEPHOCTH MX JIETUPOBaHMS M TepMuUueckod o0paboTku. IlpuBemure
IpUMEpBl MapOK CTaJIH.

14. Cranu ans neMeHTaluuy, HUITPOLIEMEHTAlUU U a30TUPOBAHMUS.

15. KakoBa poinp yriepojaa W JETUPYIOLUIUMX 3J€MEHTOB B HIAPUKOMOJIIHUITHUKOBBIX

ctansax? OcoOeHHOCTH TPeOOBAaHU K 3TUM CTAJISIM U UX TepMHUUYEcKasi 00paboTKa.

IIpuBectu mpuMepsl MapoK CTaJICH.



16. KakoBa poip yriepoja W JIETUPYIOIIMX 3JIEMEHTOB B PECCOPHO-NPYKUHHBIX
ctansax? OcoOeHHOCTH TPeOOBAaHU K 3TUM CTAISIM U UX TepMHUUYEcKasi 00paboTKa.
IIpuBectu mpuMepsl MapoK CTajICH.

17. OObsICHUTH OCHOBHBIE IPUHIUIIBI CO3AHUSI BBICOKOIIPOUHBIX CTaJIeH

18. Cranu u criaBbl ISl PEKYIUX HHCTPYMEHTOB.

19. BeicTpopexyIiue cTaiu.

20. IllTamnoBeIE CTAJIH.

21. BajnkoBble cTau.

22. Ctanu 1J11 MEpUTEIbHOI0 MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOWCTBAa M NpPHMeHEHHE CIUIABOB LBETHBIX MeETAJLJIOB.
HeMmeraninueckue MaTepuasbl

1.
2.

Sk

6.2

OcHOBHBIE CITJIaBBI HA OCHOBE MeH (OpOH3BI U JIATYHU ), UX MAPKUPOBKA U PUMEHEHUE.
OcHOBHBIE CIUIaBBI Ha OCHOBE amoMuHUA (AepopMupyemble, TEPMUYCCKU
HEYMNPOYHSEMBIE U YIIPOUHIEMBIC), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa U MpUMEHEHHE CIIJIABOB HA OCHOBE TUTAHA.

Kakue crumaBbl HaspiBatoT 0ab0utamu? KakoBbl mpuHIMIBI UX co3nanus. [IpuBeaute
MIPUMEPHI TAKUX CILJIABOB.

Kakue matepualibl Ha3bIBaIOT MOPOIIKOBBIE MaTepuanbl? Kak ux momyyarot ?
Knaccudukanms, cBoiicTBa 1 MPUMEHEHHE KOMIIO3UIIMOHHBIX MAaTEPHAJIOB.
Knaccudukanus, cBoiicTBa M NPUMEHEHHE OCHOBHBIX TPYNI HEMETAUTMYECKUX
MaTepUajIoB.

BHeay)lI/ITOPHaﬂ cCaMoCTOoATEC/JIbHANA pa60Ta 06yqa}oumxcs[ OCYIICCTBJISICTCA B BUIAC

W3YYEHHUS JTUTEPATYPhI IO COOTBETCTBYIOIIEMY pa3/eny ¢ IpopabOTKOM MaTepuaa rmno TeMamM
JUCIIUILINHEI



IIpunoxenne 2

7 OueHoYHbIE CpeCTBA JIJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
a) Ilnanupyemble pe3yjbTaTbl 00y4YeHHsl M OLEHOYHBbIE CpeACTBA JJsi TPOBedeHUs

HpOMe)RyTO‘lHOﬁ aTrecramum:

CrpyktypHsiii | [Inanupyembie

JJIEMEHT pe3ysibTaThl 00y4YeHUs

O1neHOYHBIC CPEICTBA

OIIK-1 Crnocoben pemaTth 3amadd  Npo(EeCCHOHATBLHON NIEATEIHOCTH, TMPUMEHSS METOJIbI
MOJICTTMPOBAHUS, MATEMAaTUIECKOTO aHaIH3a. ECTeCTBEHHOHAYYHBIE M OOIEHHKCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIC
3aKOHbI U TPUHLHUIIBI
npu perieHnun
MPAKTUYECKUX 3a7a4

IIpumepHBIii NepeYyeHb TeOpPeTHYECKHX BOIPOCOB JIJIsl
NOATOTOBKH K 3a4eTy:

1. CtpykTypa W cBoiicTBa MaTepuaiioB. AmopdHOEe U
KPUCTAJJIMYECKOE COCTOSIHUE MaTepHaia.

2. MeTob1 U3y4eHHsI CTPYKTYPbl MAaTepUATIOB.

3. Kpucrannuueckast pemerka. OCHOBHbBIE THIIBI PELIETOK
METAaJIJIOB.

4. [Tonumopdusm. IloaumopdHbie npeBparieHus.

5. JleeKThl KpUCTAITUYECKOTO CTPOCHUSI.

6. AHunzorponus.

7. DHepreTuyeckue YCJIOBHs KpHcTauM3aluu. BiusHue
CKOPOCTH OXJIaXJACHUS Ha KPUCTAJUIU3ALIMIO.

8. Mexanuzm KpUCTAJUTH3AIUH. [TapameTpsl
KpUCTAJIIIU3ALUH.

9. I'omorenHoe (camMoNpoOn3BOJILHOE) OOpPa30BaHUE IICHTPOB

Kpuctaum3auny. Kpurnueckuil 3apoiblIi.

10. TereporeHHoe (HecaMONpPOU3BOJIIBHOE) OOpa30BaHHE
[EHTPOB KpUCTATU3aIK. MoauduurpoBaHue.

11.  enapuTHast KpUCTAJUIU3ALUS.

12.  Kpucrammmdeckne 30HbBI CIUTKA. Y cajKa.

13. Buae! nukBanuu.

14. Buast  gedpopmanuu.  MexaHW3M — IJIACTHYECKOH
negopmanuu.

15. Haknen mpu mmactuyeckodt nedopmarnuu.  Porb
JUCITOKAUN B YIPOUHEHHH.

16. Paspymenue meTaios.

17. Mexanuueckue cBoiicTBa MeTamaoB. KoHCTpyKTHBHas
MPOYHOCTb.

18. MexaHnuueckue XapaKkTEpUCTHKH, OIpeIesieMble IpH
UCTIBITAHUY Ha PAaCTSHKCHHUE.

19. TBepaocTh 1 criocoObI € OnpeeeHHs.

20. MexaHnveckne XapaKTEPUCTHKH, OIpeIeIseMble TIpU
JUHAMUYECKUX UCTBITaHUAX (yAapHas BSI3KOCTb, TeMIlepaTypa
XJITHOJIOMKOCTH).

21.  OcHOBHbIE MOHATHUS TEOPUU CIJIABOB: KOMIIOHEHT, CILJIaB,
cucrema, ¢aza. [Ipasmio a3 (mpaBuiio ['n66ca).

22.  Tunsl TBepAbIX (ha3 B METAUIMYECKUX CUCTEMAX.

23. IlpaBmio ppryara (IpaBUIIO OTPE3KOB).

24. OcHOBHbIE THUIIBI JBOWHBIX auarpamm. PopmupoBaHHe
CTPYKTYPHI IBOMHBIX CILIABOB.

25. DBTeKTHYEeCKOe  IpeBpalleHHUE. [leputexTnueckoe
IpeBpalieHre. DBTEKTOUHOE PEBPALICHHUE.

26. XapakTepHCTUKa M BUJ MOJHOH (a30Boi nuarpamMmsel Fe
-C.




27. XapakTepucTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.
28. IlpeBpamenuss u (HOpMUPOBAHHE CTPYKTYpPBHl B CTaJsIX
(GenmbIX YyryHaX, CEphIX 4yryHax) B paBHOBECHOM COCTOSIHUH

IIpumepHbI NepeYeHb TeOPETHYECKHX BONMPOCOB K

IK3aMeHy:

1. CBs3b MEXIy CTPYKTYpOM M CBOMCTBaMHU CEPBIX
YYT'yHOB.

2. Knaccudukanus, MapkupoBKa U MIPUMEHEHHE CepPhIX

YYT'YHOB (JIUTCHHBINA, BHICOKONPOYHBIN, KOBKUW, OTOCICHHBIH,
aHTU(DPUKITMOHHBIN ).

3. Binsnue yriepoga M IIOCTOSHHBIX INpUMeECEd Ha
CBOMCTBA CTaJH.

4. Knaccudukanus, MapkupoBKa U  IpPUMEHEHHE
YTIIEPOUCTHIX craneu (0OBIKHOBEHHOTO KauecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOM, HHCTPYMEHTAIBHOM).

5. [IpeBpanienus npu HarpeBe cTajiu.

6. Pocrt 3epHa aycreHuTa npu Harpese.

7. N3oTepmuueckuii  pacnaj MEPEOXIIAKIEHHOTO
ayCTEHUTA. N3otepmuueckue JuarpaMmbl pacnaga
IIEPEOXJIAXKICHHOTO ayCTEHUTA.

8. [IpeBpamieHuss npu HENPEPHIBHOM  OXJIAXKICHUU
CTaJIH. TepMmokuHeTH4eCcKne JarpaMMbl pacnaga
MEePEOXJIaKICHHOTO AyCTEHUTA.

9. BinsiHue nerupyromux 3J€MEHTOB Ha YCTOMYMBOCTh
Y KMHETHKY pacliapa NepeoxJIaKIeHHOIO ayCTeHUTA.

10. [IpeBpamienuss npu HarpeBe (IpU  OTIYCKe)
3aKaJICHHOM CTaJH.

11. Knaccudukanus, MapkupoBka U  NPUMEHEHHE
KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTalleil (CTpouTebHas,
MalIMHOCTPOUTEIbHAS JUTS XOJIOAHOU LITAMITIOBKH,
yiydiiaemasi, peCCOPHO-IIPYKUHHAsA, MIAPUKOMOAIIUITHUKOBAS,
cranu ais 3akainku TBY, cranu mist XTO).

12. OcHOBHbIE TOHATUS U KJIaCCUDUKALINS TEPMUIECKON
00paboTKH.

13. OTxur cranu.

14. 3akasika cTajiH.

15. Otnyck cranu. CrapeHue.

16. XUMHKO-TepMUYecKasi 00padoTKa.

17. Tepmo-mMexaHnueckasi 00paboTKa CTaH.

18. CrmuiaBel Ha OCHOBE Meniu (OpOH3BI, JTATYHH).

19. CruiaBbl Ha OCHOBE AJTFOMHUHUSL.

20. CrmuiaBel Ha OCHOBE TUTaHa. babOWTHI.

21. [TopoukoBsie, KOMITO3UIIUOHHBIE, amop¢HBbIe
MaTepHaIbl.

22. CpoiicTBa ¥ TPUMEHEHHE OCHOBHBIX  TPYIII

HEMCTAINIMYCCKUX MAaTCPHAJIOB.

OIIK-1.2

Pemraer cranpapTHble
npodeccuoHanbHbIe
3a1a4n C
IPUMEHEHUEM
0O0IIeNHKEHEPHBIX
3HAaHUU

IIpuMepHble NpaKkTHYECKHe 3aaHUSA /I 3a4eTa

1. KakoBbl pa3Mmepsl CTPYKTYPHBIX JJIEMEHTOB, KOTOpEIC
MOXKHO YBHUJETh (pa3pemuTh) C TIOMOLIbI0 ONTHYECKOTO
(cBeToBoro) Mukpockomna? Kak BeIOpaTh Mojae3HOE YBEITUYCHUE
MUKpockomna? KakoBa OCHOBHasi 0COOCHHOCTb MPUTOTOBJICHUS
00BEKTa U1 MUKPOCKONIUYECKOTO CCIIEIOBAHNSA?




2. OOBICHUTE, 3a4eM HE00X0aUMO HCCJIEN0BATH
MakpocTpykTypy? Kakumu MeToiaMu 3T0 MOXHO caenats? Yo
MOJKET CIIY’)KUTb 0OBEKTOM MaKpoaHalin3a?

3. Kakum METO/I0M MO>KHO YCTaHOBHTH TUI
KPUCTAJNINYECKOM pelleTkn MeTaia u ee mapamerpbl? Kakue
TUIBl PEUIETOK BCTpedaroTcss y wmertamioB? [louemy oHu
Ha3bIBAIOTCS INIOTHOYNAKOBAHHBIMU?

4. llpuBenute TmpuMep BIMSHUS TUNA CBSA3M  (THUIA
KPUCTAJNINYECKOM peleTKH) Ha CBOMCTBA MaTepHralla.

5. Ilouemy cBONMCTBa  KpUCTAJNIMYECKOIO  MaTepuaia,
U3MEPEHHbIE B Pa3HbIX HAIPABICHUAX, MOTYT oTMyarbea? B
KaKHX MaTepuaiax 3To sSBJICHHUE HE HAOIIOAAeTCs U mouemy?

6. Tloyemy mnpW XOJIOJHOM IUIACTHYECKON jaedopManuu
(ITaMIOBKE WM BBITSDKKE) MOTYT 00pa3oBaThCsi (PECTOHBI 1O
KpOMKeE (Kparo) u31eus?

7. OOBSACHUTb, YEM pa3IUYAIOTCS O-)KEJIe30, Y-KElIe30 U
d-xene3o?

8. Ilouemy mpu XOJIOZHOW IIACTUYECKOM Jedopmanuu
BO3PACTAIOT NMPOYHOCTHBIE XapakTepucThku? Kak 3To sBneHue
Ha3bIBaeTcs? B Kakux citydasx 3TO siBJIEHUE HEXeIaTeabHO?

9.  Yto 03Ha4alT TEPMHHBI Je()OPMAIIIOHHOE YIIPOYHEHHE,
3€pHOIPaHMYHOE YIPOYHEHHUE, TUCIEPCHOHHOE YIPOUHEHHE,
TBEPJIOPACTBOPHOE YIPOUHEHHE?

10. Tlosicautp rpaduuecKku (GUIUIECKUNH CMBICT TIOHSTHS
«paBHOBECHAsl TeMIlepaTypa KpHUCTAIIM3alUM (IUIaBICHUS)Y.
Kakoe ycnoBue HEOOXOAUMO BBIMIOJIHUTH, YTOOBI HayayCs
npolecc KpucTatan3anun’?

11. OObsicHUTb, B YE€M OTJIUYHE KPHUBBIX OXJIAXKICHUS
KPUCTANIMYECKUX U aMOpPQHBIX Tea? MOXHO JM THOJIY4YHUTh
aMop(HbII MeTaul (METaJUIMYECKOE CTEKIIO0)?

12. Tlouemy 3epHa 3aKpUCTAJUIN30BABILErOCs
METAJUIMYECKOTO MaTepuajia He WMEIT TI'eOMETPUYECKU
npaBUIBHON GOpMbI?

13. Kakyoo mnenp mnpecienyroT TNpH BBEISHHH B pacIljaB
(Ckuakuii  Metann) Moaudukaropos? IlpuBecTH mpUMeEpbI
JefcTBUS MOIU(UKATOPOB.

14. OObsCHUTS, B KaKoi OTJIUBKE 3epHO
3aKpUCTaNIM30BaBLIerocss MeTaia Oyzaer Oouspliue: 1pu
pasiMBKe JKMIKOTO MeTajula B IecuaHylo ¢opMy HIH B
METAJTNYECKYIO?

15. OOBsCHUTB, K 4YEMy MOXKET TPHUBECTH IIeperpes
pacruiaBa peJ pa3aIuBKOU ero B (hOpMbI (M3TT0KHHIIBI)?

16. OOBsCHUTS, 3aueM IIPOBOJSAT oIeparuo
MOACTYXMBAaHMUS TpH  ModydyeHuH OmIMBOK? Kak ee
OCYILIECTBUTH

17. OObsacHUTH, TpH Kakoil ngedpopmanuu  MOXKHO

HeoOpaTUMo U3MEHUTH (POpPMY, pa3Mepsl U CBOMCTBA MaTepuaa
— YOpYroW Wiy INIaCTHYECKOU?

18. OOBACHUTH TIOHSATHE TEOpPEeTUYECKas MPOYHOCTh
kpuctayia. Kak oHa W3MEHSETCS MPU W3MEHEHUW IIOTHOCTH
nucIoKanumn?

19. OOBICHUTH, YTO MPOUCXOIUT TPH (HOPMUPOBAHHH
TEKCTYpHI B 1ehOpMHPOBAaHHOM MaTepuae?




20. 3auem TpeOyeTcsi BOCCTAHABIMBATH IUIACTUYHOCTH
X0JI0/THO1e(hOPMUPOBAHHOT O JucTa (xaOpoBaHHOM
3aroTOBKH, BOJIOYEHOH mpoBosioku)? Kakol 00pabGoOTKO 3TO
MOHO cJieiaTh?

21. OOBACHUTB, KaKoe CBOMCTBO MaTtepuana
XapakTepu3yeT TBepAOCTb. Ha ueM OCHOBBIBAIOTCS METOJIbI
n3Mepenus Teepaoctu? B uem ux ornuuune?

22. Kak mpoBOIsT HCIBITaHHE HA YJApHYIO BS3KOCTbH?
KaxkoBa ero 1eun?

23. C xakoil Lenbo MPOBOJAT YCTAIOCTHBIC HCIIBITAHUS?
24. Ha npumepe 1ByXKOMITOHEHTHOW CHCTEMBI IT0KA3aTh,

KaKylo HH(OPMAIMIO MOXHO TOJIYYUTh, MOJIB3YSACH MPABHIOM
phIuara (mpaBHJIOM OTPE3KOB).

25. CxeMaTH4HO M300pa3uTh JAUArpaMMmy JIBOMHOM
CHUCTEMBl C OTCYTCTBHEM pacTBOPUMOCTH (C  IOJHOH
pacTBOPUMOCTBIO, C  OTPAaHUYEHHOW  PAaCTBOPHUMOCTHIO)
KOMIIOHEHTOB B TBEPJOM COCTOSIHMM, J1aTh XapaKTEPUCTHUKY
TOYEK, TMHUHN JrarpaMmbl, (a3 u 6e3BapHaHTHBIX IPEBPAIICHUNA
CHCTEMBI.

26. Paccuutatp OTHOCUTEIIbHOE KOJINYECTBO
CTPYKTYPHBIX  COCTaBISIOMIMX CIUIaBa TPH  KOMHATHOW
TEeMIIepaType M CXEMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa
JIBOWHON CHCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH (C TOJHOM
pacTBOPUMOCTBIO, €  OTPAaHUYEHHOW  PacCTBOPHUMOCTHIO)
KOMITOHEHTOB B TBEP/IOM COCTOSIHHH.

27. Onumure oOpa3oBanue neaeOyputa. B kakux
CIUIaBaX OH 00pa3yeTcsi, KaKOBbI YCIIOBHSI €ro o0Opa3oBaHUs?
Kakoil neneOypuT Ha3bIBalOT mNpeBpaiieHHbIM? CXeMaTHYHO
n300pa3uTh  CTPYKTYpy  Jenedypura TpH  KOMHATHOU
TeMmIeparype.

28. Onumure oOpa3oBaHue nepnauta. KakoBsl ycioBus
00pa30BaHUs U XapaKTEPUCTUKHU 3TOU CTPYKTYpbl? CXeMaTUYHO
n300pa3uTh CTPYKTYpPY NEpIIHTa P KOMHATHOW TeMIIepaType.
KakoBbI pa3HOBUIHOCTH 3TOM CTPYKTYpHI?

29. N300pa3uth AuarpaMMmy COCTOSIHUS JKeJe30 — KapOoua
xKenesa, ykazaTb (a3pl BO Bcex OONAcTsIX JaUarpaMMsl,
paccMOTpeTh TpeBpaieHus B cruiase, cogepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii crijiaB Ha3bIBaeTcs?
Paccuutath  OTHOCHTENBHOE  KOJHYECTBO  CTPYKTYPHBIX
COCTABJIAIOLINX B 3TOM CIUIaBE€ U CXEMaTHMYHO M300pa3uTh €ro
CTPYKTYpY NPH KOMHATHOH TeMIepaType.

30. OObBsicHUTh, uYeM JuarpamMmma xene3o — rpadur
OTJIMYACTCS OT JMAarpaMMBbl jKele30 — IeMeHTHT. M300pa3uth
CXEMaTHYHO  CTPYKTYpbl  CEpbIX YYI'YHOB C  pa3HOH
METAJIJINYECKOH OCHOBOM ((eppuTHON, (HeppUTHO-TIEPIUTHOM,
NEepJIUTHOM) M ¢ pa3HOM (opMol TrpadUTOBBIX BKIIOYEHUN
(mnacTuHYaTOM, MmapoBUAHON). OOBICHUTH, KaK MPOUCXOAUT
npoiecc rpapuTH3aLUd U (POPMHUPOBAHUS CTPYKTYpPBI B ITHX
CIUIaBax.

[IpuMepHbIe NpaKTHYECKHE 3aaHUSA J1JIsl IK3aMeHa:
1. N300pa3uth MOTHYIO JUarpaMmy COCTOSTHUS JKEJIe30
— yraepoj, yka3aTh a3kl BO BCeX OOJACTSAX JTUarpaMmbl,




paccMOTpeTh MpEeBpallleHHs B CIUIAaBE CHCTEMBI JKEIe30 —
Kapoun xenesa, conepxkamiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3;
47 % C. Kak Ttakoi cruaB HasbiBaeTcsi? Paccuutarthb
OTHOCUTEJIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOLIUX B
ATOM CIUIaBE M CXEMAaTUYHO H300pa3uTh €ro CTPYKTypy IpH
KOMHATHOW TeMIIEpaType.

2. N300pa3uth NOJHYIO JUarpaMmy COCTOSTHUS YKEJe30
— yriepoja, yka3aTh (a3pl BO BCEX OOJIACTSX JUArpaMMbl,
paccMOTpeTh MpeBpallleHHs B CIUIAaBE CHUCTEMBI JKEIe30 —
rpadur, comepxkamem 2,5 % C, ¢ pa3HON MeTaNIMYECKOM
OCHOBOM ((eppUTHOH, PEPPUTHO-TIEPIUTHOM, TIEPIUTHON) U C
pasHoil Qopmoli TpadUTOBBIX BKIIOYCHHN (TIACTUHYATOM,
mapoBuaHoi). Kak Takoi cruiaB HaszwpiBaeTcs? (CXeMaTHYHO
M300pa3uTh €ro CTPYKTYpy NP KOMHATHOM TeMIIEpaType.

3. PacimdpoBate Mapku cTanu, yka3aB coJep)KaHUE
yriaepoaa, BUJ M COAEPKAHUE JIETHUPYIOIIMX 3JIEMEHTOB,
KauyecTBO, HA3HAYEHHE U IPUMEPHBIEC CBOICTBA.

4. Pacmmugposatsb MapKy ceporo (JiuTeitHOTO,
BBICOKOIIPOYHOI'0, KOBKOI'O) UyI'yHa, YKa3aB €ro CTpyKTypy U
YCIIOBUS IOTy4EHUS

5. HazoBuTe KpuTHUECKHE TOUKH CTAIU U UX 0003HAUYECHHUE.
Kak onu onpenenstorca? Yka3aTh UX [OJIOKEHHUE HA TUAarpaMMe
Fe-C.

6. Kakoit ayCTEHUT u rnoueMy Ha3bIBAIOT
nepeoxjaxaeHHpiM?  Kak  omnpeaenuTs  CTENeHb  €ro
nepeoxiaxaeHus?

7. [ToueMy B 3akajJe€HHOW CTaJIM BCErJa MPUCYTCTBYET
OCTaTOYHBII ayCTEeHHUT?

8. Kak M0>XHO HCITI0JIb30BaTh HA MPAKTHKE U30TEPMHUUYECKUE
JUarpaMMbl pacrajia nepeoxaaxIeHHOro ayCTeHuTa?

9. Kak wu3MeHATCS CBOWCTBA CTalu NPU  YBEIUYECHUH
CKOPOCTH OXJIaXKJIeHUsl B MepiuTHOM uHTepBaiie? OOBbSCHUTH,
nouemy?

10. Breibpate  Hambonee  OUCHEPCHYIO  CTPYKTYPHYIO
cocTaBistonyo, Gopmupyromytocs npu  auddy3noHHOM
pacrnajie IepeoxaakIEHHOIO ayCTEHUTA.

11. Yro obmiero u B 4eM OTJIMYHUS B CTPYKTypax MEpIIHT,
COpOUT U TPOOCTUT?
12. OOBsSICHUTD, TMOYEMY MapTEHCUT MMEET BBICOKYIO

TBEPAOCTb. 3a4€M CTallb CO CTPYKTYpOW MAapTEHCUTA HAJO
MIOABEPraTh OTIYCKY?

13. OOBSICHUTD, B KaKOl cTanu OyNeT BHIIIE TBEPJOCTh MPU
3akainke: B cranu 45 nnu 30XT°C?
14. OObsicHUTh, y Kakoil cramum Oynmer  Oosblie

IIPOKAIMBAEMOCTh — YIJIEPOJUCTON WM JIETUPOBAHHOMN? 3auem
HE00XO0IMMO 3HATh MMPOKATMBAEMOCTh CTaIH?

15. Kax BBIOpaTh CKOPOCTh OXJIAKIEHUS TIPH 3aKaAJIKE IS
MOJIYYEHUS! MAapTEHCUTHOM CTPYKTYpbl IO BCEMY CEUYEHUIO
A3Ienns?

16. Jmgs  kakoil  cramm —  JO3BTCTOMIHOM — WU
3a3BTEKTOMJHON — HYKHO IPUMEHSTH HEMOJIHYH 3aKajky?
[Tosicuuts, ucnonw3ys nuarpammy Fe-C.

17. CpaBHHUTE CBOMCTBA CTalu ¢ OEHHUTHON CTPYKTYpPOH M




MapTEHCUTHON CTPYKTypOH, ¢ OCHHHTHOW M TPOOCTUTHOM
CTpYKTYpoil. OOBSICHUTE pa3IHyusl.

18. [Touemy mpu OTIIyCKE 3aKajJe€HHOH CTajlud BBIOMPAIOT
pa3IMYHbIC TEeMIIepPaTyphl HarpeBa?
19. Kakas cramp mocie ynydmeHus Oyner uUMeTh Oosee

BBICOKYIO TBEpAOCTh: cTaib 45 mnu crans 30XI'C, ecnu otmyck
MPOBOJIUJIN TIPU OJHOM U TOM K€ TemiepaTrype?

20. [ToueMy pexyuiuii MHCTpyMEHT U3 YIJIEpOAUCTOMN CTalln
MOJIBEpPraloT HHU3KOMYy oTnycka. Kakas Oynmer cTpykTypa u
CBOMCTBA TAKOTO UHCTPYMEHTA?

21. B d4em ocHOBHas OCOOCHHOCTh M IPEUMYIIECTBA
TEPMOMEXaHUYECKON 00paboTKu cranu?
22. C  KakOH  UENbI0  HACHIIAIOT  TOBEPXHOCTH

HU3KOYIJIEPOAUCTOM CTaIH yriiepogoM?

OIIK-1.3

[IpumeHseTr  MeETO/bI
MOJICIIUPOBAHUS 5
MaTEMaTHYECKOIO
aHajaM3a JUIsl PelIeHUs
3a71a4

I[IpumepHble nNpakTHYecKHe 3aJaHHUA AJsl 3a4eTa 10
pelIeHunIo 3a1a4 U3 npodeccnoHanbHOM 00/1acTH

1. Kak npoBectu makpoananus? KakoBbl €ro 1esiu, MeTo b1 ?
2. Kakum MeTomoM MOXHO HCCIIEOBaTh paclpeaeiieHue
Cephl B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mpoBecTr riry0okoe TpaBjieHHE CTaIbHOTO 0Opasia.
KakoBebl ero nenu?

4, Kakum MeTrogoM MOXXHO BBIIBUT TIOPBI, TPEIIMHBI,

PaKOBUHBI, KPYIHbIE HEMETAJUIMYECKUE BKIIOYCHHUS B OTIUBKE
(cuTKe, OTIMBKE, MOKOBKE, MPOKaTte)?

5. [Ipn makpoaHaiu3e CIWTKA BBISBICH JWUKBAIIMOHHBIH
kBagpar (TOaycamodHasi JIMKBAIUsl, OCEBas IOPHCTOCTD,
CKBOPEUHUK, KAMHEBHUIHBI U310M, (JIOKEeHbI, MU(EepHBINA
u3yioM, paccioeHue). OOBICHUTh MPUYUHBI MOSBICHHUS ITOTO
nedexkra W BO3MOXKHBIE  CIIOCOOBI  €ro  HCIpaBJICHUS
(mpenoTBpalleHus).

6. Kak oTiIMuYNTh yCTalnOCTHBIM H3JIOM OT NPOYMUX BHUAOB
nznoma? KakoBbl IpUUMHBI IPOSBIIEHUS TAKOTO U3JI0Ma?

7. Kak oTnunTs BsA3KO€ pa3pylIeHHE OT XPYIKOro?

8. Kak nmpoBecTh  MHKPOCKOIIMYECKOE  HCCIEAOBAHUE

METAJIIINYECKOro Mateprana? YTo MO>KHO BBISIBUTH C IOMOIIBIO
TaKOI'0 UCCIIEJOBAHUA?

9. Kak MOXHO mNOBIMATP HaA BEJIWYUHY 3€pHA IIpU
KpucTtaymmsanuu Metauia? Kakne Mepbl MOKHO NPEIIOKHUTH
JUISL TOTO, YTOOBI OOECTIEUUTh MOJTYYEHHE MENIKOro 3epHa IMpH
KpUCTAJIIIN3aLUH?

10. OOBACHUTDH, B UEM PA3INIHE MEKTY XOJIOTHON U TOpIUEH
wiactuueckol  nepopmanusamu? Ilouemy mpu  XOJOIHOM
MIacTU4Yeckol  nmedopmaruu  HaOmIOmaeTcs  yNPOYHEHHE
MeTaJljia, a IpyU ropsiue 3Toro He MPOUCXOAUT?

11. Kak BOCCTaHOBUTH IJIJACTUYHOCTD
XO0JI0AHO/1e(hOPMUPOBAHHOTO JUCTa (xamuOpoBaHHON
3aroTOBKM, BOJIOUeHOM mpoBosioku)? Kak ocyiiecTBUThH
OIlEpaLUIO PEKPUCTAIUIN3ALMOHHOTO OT>)KUTa?

12. Kak ompenenuTth npeaen ynpyrocta (mpeaen TeKy4ecTH,

npenen IIPOYHOCTH, OTHOCHUTEIIBHOE YAJIUHEHHE,
OTHOCHUTEJIBHOE CY)KEHUE, TBEPAOCTb, YAAPHYIO BSI3KOCTb)
MaTepuana?

13. Kak omnpeneauTs OTHOCUTEIBHOE KOJWYECTBO (a3




(CTPYKTYpHBIX COCTaBIISIOIINX) MPU 33JaHHON TeMIeparype B
JBOWHBIX cryiaBax? [loscHUTD rpaduuecky.

14. Tlpu KakuxX yCIIOBUSIX B METAJUIMYECKUX CIIABAX MOXKET
o0pa3oBaTh TBEPIbIM pacTBOp 3aMmellleHusl (TBEpIbIl pacTBOp
BHEJ[PEHHUSA, XMUMHUYECKOE COEIMHEHHE, MEeXaHHuecKas CMeCh
komroHeHTOB)? Kak Beirsigar obmactu  3tux (a3 Ha
Juarpammax COCTOSIHUSA?

15. CxematnyHo u300pa3uTh KPHUBYIO OXJIXKICHUS W
CTPYKTYpy JI000Oro cIijiaBa JBYXKOMIIOHEHTHOM CHUCTEMBI (C
OTCYTCTBUEM PACTBOPHUMOCTH, C IOJHOW pPacTBOPUMOCTBHIO, C
OTPaHUYEHHOM pPACTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM) NP KOMHATHOM TeMIleparype.

16. CxemaTu4yHO H300pa3uTh CTPYKTYpPy JHOOOrO CIlIaBa
JIBYXKOMIIOHEHTHOW CHCTEMbl NPH KOMHATHOM Temmeparype,
paccuuTaB = OTHOCUTEJIBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBJISIOLIUX.

17. Ilpu MHMKPOCKONMHMYECKOM HCCIEIOBAaHUM B CILJIaBe
HaOmoaroTcss 3epHa ¢epputa W HEOOIBIIOE KOJIUYECTBO
nementuta. Kak HazpBaeTcss Takoil cmiaB? KakoBwel ero
CBOMCTBA U 00J1aCTH TPUMEHEHUS?

18. Ilpm MHUKPOCKONHMYECKOM HWCCIICOBAaHUH B CILIaBe
HabmoaroTes 3epHa epputa u nepaut. Kak Ha3piBaeTcs Takon
criaB? KakoBbI €ro CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMYECTBA
nepauta? KakoBbl 0651aCTH IPUMEHEHHS 3TUX IJIAaBOB?

19. Ilpy MHUKpPOCKONHMYECKOM HCCIICIOBAaHUH B CILIaBe
Habmoatorcs nepaut. Kak Ha3piBaetcs Takoil crutaB? KakoBbl
Pa3HOBUAHOCTH TaKOW CTPYKTYpPHI U pa3Inyusl B UX CBOMCTBax?
20. IIpu MHKPOCKONMUYECKOM HCCIEIOBAaHUU B CILIaBe
HaOJII0IAI0TCS MEPIIUT U CETKA LIEMEHTUTA 10 TPaHULaM 3€pEH.
Kak Ha3piBaeTcs Takoii cruiaB? KakoBbl ero cBOiCTBa U 001acTu
pUMEHEHUs?

21. Ilpu MHKPOCKONMUYECKOM HCCIEIOBAaHUU B CILIaBe
HaOmromaercst neneOyput. Kak Ha3biBaeTcs Takol CruiaB?
KakoBbl ero cBoiicTBa U 001acTH IPUMEHEHUS?

22. Tlpm MHKpPOCKOITMYECKOM HWCCIECJOBAHUU B CIUIaBE
HaOmronatoTcst 3epHa (epputa M BriIoueHus rpadura. Kax
Ha3bIBaeTCs Takue cruiaBbl? KakoBbl pa3HOBUAHOCTH CIUIABOB C
TaKUMH CTPYKTYPHBIMU COCTaBIISIOIIMMH, KaKOBBI Pa3Muusi B
MX CBOMCTBax?

23. Ilpy MHKpPOCKONMUYECKOM HWCCIEIOBaHUU B CILIaBe
HabOoal0Tes 3epHa (peppuTa, NepaUT U BKIIIOUEHHUS rpaduTa.
Kak Ha3zpiBaeTcs Takue cmiaBel? KakoBbl pa3sHOBHIHOCTU
CIUIABOB C TaKUMHU CTPYKTYPHBIMH COCTABIISIOIIMMHU, KaKOBBI
pa3iauyus B UX CBOWCTBaX?

24. Tlpm MHKpPOCKOITMYECKOM HCCIECOBaHUU B CIUIABE
HAOIIOIAI0TCS TEPIIUT U BKJIIOYeHHs Tpaduta. Kak Ha3piBaeTcs
Takue cryiaBbl? KakoBbl PasHOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH COCTaBIISIOIIMMHU, KAaKOBBI pa3inuvs B UX
cBOMCTBax?

25. Kak wuneHTHGUIUPOBATH B CTald BUAMAHIITETTOBYIO
ctpykTypy? Ilpu Kakux ycroBHSX OHa MOXXET 00pa30oBaThbCs U
KaK 3TO MOBJUsET HAa CBOMCTBA CTaIN?

26. Tlpm xakux YCIOBHUSIX B CTalld MOXET 0Opa30BaThCS




nepechimeHHbIi hepput? Kak oH moBIMsSET HAa CBOMCTBA CTaJIH.
Kak npenorBpatuth ero oopasoBanue?

I[IpumepHble NpaKTHYeCKHe 3aJaHUS IS JK3aMeHa [0
pelleHNI0 3aJa4 M3 npodeccHOHAJBbHOI ob0aactu (S
cemMecTp)

1. OOmbsicH
UTh, KaK BbIOpaTh coOAEpKaHHE YyIriepoja B CTalu s
M3TOTOBJIEHMS IETAJIM MAIIMH, KOHCTPYKLIUU WA COOPY>KEHHUS.

2. OOBsCHUTD, KaK BBIOpaTh COJEpPIKAHUE YIIIepoIa B CTAIU
JUTSL U3TOTOBIICHUS PEKYIIETO (MITaMIOBOT0) HHCTPYMEHTA.
3. Kak 1o cTpykTypHOMY NpHU3HAKy MOXHO OIpPEICIIUTh

cTanb (Oenblii YyryH, Cepblii YyryH, MOJOBHMHYATBIA YYTYH,
JKEJIe30 TEXHUYECKOW YUCTOTHI)?

4. OOBSACHUTD, MOXHO JIM HCIIOJIB30BaTh OEINbli YyryH B
Ka4yecTBe KOHCTPYKIIMOHHOT'O MaTepuaa.

5. OObSICHUTP  NIPEUMYIIECTBA  CEPOro  4YyryHa IO
CPaBHEHHIO CO CTaNbIO.

6. OOBSACHUTH, MOYKHO JIM MCIIOJb30BaTh OEJbIi YYr'yH B
Ka4ecTBE KOHCTPYKIIMOHHOTO MaTeprasa?

7. OO0bscHuTh, Kakas ¢opMma rpaduTa B MEHBIICH CTETEHU

ocyabiieT METAJUIMYECKyl0 OCHOBY uyryHa? Kak mnomydutsb
Takyto ¢popMy rpaputa B OTIMBKE?

8. Kak nomy4uTs OTIMBKY CO CTPYKTYpPOI KOBKOTO UyryHa?
KakoBbl pa3HOBUAHOCTU CTPYKTYpbl TaKOro 4yryHa U €ro
cBo¥icTBa?

9. [Touemy He MPOUCXOAUT YIPOUHEHUS CTAIM IIPU ropsueit
mactTuaeckoit neopmanuu mpu 1050 °C?

10. Tlouemy pedopmarus cBuHua (Tmn. = 327 °C) npum
KOMHATHOW TemIieparype siBisieTcst ropsiueit neopmarein?

11. Ilpu pexpucTaNIM3aLUOHHOM OTKUI€ XOJIOJIHOKAaTaHOU
JeHThl u3 ctanu 08KN OXJaXIAECHHWE B MHTEpBaje TeMIeparyp
680 — 370 °C Bemyr c¢ wmamoii ckopocthio. [louemy 5TO
HE00X0aIuMO?

12. Ha3HauuTh PeKUM PEKPUCTATUIN3AMUOHHOTO OT)KUTA JIJIS
HUKOYTJIEPOIUCTON XOJIOJHOKATAaHO! JINCTOBOU CTaJIH.

13. Kak onpenensitoT CKIOHHOCTh CTAIHM K POCTY 3€pHa MPH
Harpese?

14. Ha3HauuTh peKUM MOJHOTO OTXKUTA JUISl CTAaIl MapKH 45.
15. Ha3HauuTh pexXxuM HOPMAJIHM3ALMHU JJIsl CTaIH MapKH 45.
16. BriOpate TepMudeckyro 0OpaOOTKY IJIsl HMCIIPaBIICHHS
BUIMAHIITETTOBOM CTPYKTYpPHI B CTAIIbHOM OTIUBKE.

17. BeiOparb TepMudeckyo oOpaOOTKy IJsi HCIpaBIICHUS
KPYIHO3E€PHUCTOM CTPYKTYphI FOpsTYEKaTaHOM CTAJIN.

18. BeiOparh 3akaJlouHyI0  CpeAy, OOECIICYHBAIONIYIO
HanOOJIBIIYIO TPOKATUBAEMOCTb YIIIEPOJUCTOM CTalu.

19. BrIOpath 3aKaOuHYIO CpeLy VIS 3aKaJIKU JISTHPOBAHHOM
YIIEPOAUCTOM CTaH.

20. BroiOpath pexXuM  OTIyCKa  3aKaJeHHOW  CTalH,
o0ecreynBaroInil COXpaHEHHUE BBICOKON TBEPAOCTH.

21. BoiOpath peXuM  OTIyCKa  3aKaJICHHOW  CTalH,
o0ecreynBaroInil BHICOKHE yIIPYTHe CBOWCTBA

22. BwiOpaTh peXUM  OTHYCKa  3aKaJICHHOW  CTaJIH,
o0ecreynBaroInil COYeTaHue BHICOKOH MPOYHOCTH, TBEPAOCTH,




IUTACTUYHOCTHU M YAAPHOU BSI3KOCTH.

23. Cranp 45 Oblna MoABEpPrHyTa HArpeBY IMOA 3aKaJKy 10
temriepatypbl 740 u 840 °C. Kakoli pexxum HarpeBa BbIOpaH
MPABWJIBHO U NTOYEMY?

24. Cranp Y10 Obuta moaBepruyTa HarpeBy MOJ 3aKaIKy J10
temriepatypbl 740 u 900 °C. Kakoli pexum HarpeBa BbIOpaH
IIPABWJIBHO U N10OYEMY?

0) Ilopsinok mnpoBeaeHUSs] NPOMEKYTOYHOH aTTECTAIMU, NMOKA3aTeJd M KPUTEPUH
OlleHUBAHMS:

IIpome:xxyToyHast arrecrauuss 1o JucuMIvIMHe «MarepuanoBeleHHe»  BKIHOYACT
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YUarOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aJaHusl, BBIABIAIONIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH W BIAJCHUH, U
IIPOBOJUTCA B BUJEC 3a4€Ta U DK3aMEHA.

3ayeT MpOCTAaBJIAETCS IOCIAE€ OLEHKU 3HAaHUM O00ydarolmuxcs [0 pe3ynbTraTaM 3alllUuThl
BBINOJIHEHHBIX JIAOOPAaTOPHBIX PAabOT M KOHTPOJIBbHBIX paboT, BKIIOYAIOIIUX TEOPETUUYECKUE
BOIIPOCHI U IIPAKTUUECKUE 3aJaHUsI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

ﬂ/l}l nOJIy4€HUsA OUEHKU

— (GadYTEHO» — 06yqa101u1/11?lc;1 AOJDKCH II0Ka3aTb 3HAHWUA HC TOJBKO Ha YPOBHC
BOCIIPOU3BCACHUA U 0OBsICHEHHS I/IH(i)OpMaI_II/II/I, HO W HHTCJUICKTYAJIbHBIC HABBIKH PCHICHUMA
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JI€MaM, OLCHKH MW BBIHCCCHUA
KPUTHYICCKUX CY)KHCHHﬁ;

— «HE 3a4YTCHO» — o6yqa101111/n710$[ HC MOXCT IMOKa3aTb 3HAHUA Ha YPOBHC BOCIIPOM3BCIACHUSA U
0OBsICHEHHS I/IH(l)OpMaLII/II/I, HC MOXKET IIOKa3aTb MHTCIUICKTYAJIbHBIC HABBIKU PCHICHUA ITPOCTBIX
3aaad.

DK3aMeH T10 JaHHOM TUCHUILINHE IMPOBOAUTCH B YCTHOﬁ Q)opMe I10 3K3aMCHAIIlMOHHBIM 6I/IJ'IeTaM,
Ka)KI[BII\/'I M3 KOTOPBIX BKIIOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO MPAKTUYCCKOC 3aJaHUC.

IToxa3aTenn U KPpUTEPHUH OLCHNBAHUS JK3aMeHA:

— Ha OIEHKY «OTJIMYHO» — OOyyarouuics JIeMOHCTPUPYET BBICOKUH  YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKoe WU TIIIyOOKOoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJNHSAET NPAKTHYECKUE 3aJaHMsl, CBOOOJHO ONEpUPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILICHHOMN CII0)KHOCTH.

— Ha OIICHKY «X0pOo1I0» — 00y4Jaromuiics JeMOHCTPUPYET CPEAHHUM ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOIYCKAIOTCS] HEe3HAUUTEIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUs IPU AHATUTUYECKHUX OIEepalusix, IIEpEeHOCE 3HAHMM M YMEHUH Ha
HOBBIC, HECTAHIAPTHBIE CUTYALUH.

— Ha OILICHKY «Y/AOBJIETBOPUTEJbHO» — O0y4YaroIIUica IEMOHCTPUPYET MOPOTOBBI YPOBEHD
c(OPMHPOBAHHOCTH KOMIIETEHLUI: B X0/1€¢ KOHTPOJIBHBIX MEPONPHUATHIA JOIMYCKAIOTCS OLINOKH,
MPOSIBIISIETCS OTCYTCTBUE OTNEIbHBIX 3HAHUM, YMEHHI, HaBBHIKOB, OOYYaIOUIUIICS MCIIBITHIBAET
3HAQYUTEIIbHBIC 3aTPYAHEHUS IPU OINIEPUPOBAHUU 3HAHUSAMM U YMEHUSMU IIPU UX MIEPEHOCE Ha
HOBBIE CUTYallUN.

— Ha OLICHKY «HeY/10BJIeTBOPUTEIBHO» — 00yJaroIuiics 1eMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepuasia, JOMYCKaeT CYUIECTBEHHbIE OIIMOKH, HE MOXKET I[0Ka3aTh
MHTEJUICKTYaJIbHbIC HaBBIKU PEIICHUS MPOCTHIX 3a/au.




