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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX TPOLIECCOB U MATEPUATIOBEACHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqanuu kapeapsl JIMTEHHBIX MPOIIECCOB M MAaTEPUATOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUUA O 3aKOHOMEPHOCTAX, ONPENETSIOINUX CBOWMCTBA
MaTepHaJIoB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoOB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKHU M IKCIUTyaTalluH, HEOOXOAMMBIX OaKaiaBpy
o npopuao «OOpaboTKa METAJJIOB U CIUIABOB JIaBJICHHEM (ITPOKATHOE MPOU3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIEI0BATEIbCKOM i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
eITEILHOCTH.

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

JucuunnuHa MarepuanoBeieHHe BXOAUT B 00s3aTeNbHYIO 4YacTh y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jigs  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

OO011as 1 HeOpraHUYeCcKask XUMUs

OCHOBBI METAJLTYPTrHYECKOTO TIPOM3BOACTBA

ConpoTHBIIeHHE MaTEPHATIOB

®usuka

dusnyeckas XuMus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

OCHOBBI TUTSHHOTO MPOU3BOJICTBA

TexHonornu Mpon3BOACTBa COPTOBOT'O MPOKaTa

MeTo/16I MCCIIEIOBAHUS MATEPUAIIOB H IIPOIIECCOB

OCHOBBI HAHOTEXHOJIOT U

Tepmuueckas 06paboTka B 00pabOTKE METa/IOB JaBICHUEM

HoBble TeXHOIOTHYECKUE PEIICHUS B IIPOIECcax 00padOTKH METAIIJIOB JaBJICHUEM

TexHonOrUK MPOU3BOICTBA IMCTOBOTO MPOKaTa

TexHOoJIOTHS IPOU3BOICTBA METH30B

[ToaroToBKa K mpoIieIype 3alluThl ¥ 3al1UTa BEITYCKHON KBATH(PUKAITMOHHOHN paboThI

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs!

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTaThl 00yUeHu st

B pesynpraTe ocBoeHus aucuuIuHbl (Moayns) «MartepuanoBeneHne» oOydaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Crnocoben pemath 3ama4u NpoGECCHOHATBHOW ACSITEIBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHBIEC 1 OOLIIEMH)KEHEPHBIE 3HAHUS

OIlIK-1.1 Hcnone3yeT ecTecCTBEHHOHAy4YHbIE 3aKOHbI M IMPUHLUIIBI NPU PELICHUH
IIPAKTUYECKUX 3a7a4

OIlK-1.2 Pemaer crangaptHeie mnpodeccuoHanbHBIE 3aladd ¢ [PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS M MAaTEMaTUYECKOrO aHalu3a AJs
pelIeHus 3a7a4 TEOPETUYECKOT0 U MPHUKJIAIHOTO XapakTepa




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora— 17,6 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJl. 4acoB;

— caMocTosTenbHas pabora — 293,8 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

AynutopHast 3 =
KOHTaKTHas paborta E 3 dopma TEKyIEro
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . P Kon
> 3 © | camocTosATeNBHON | ycIIeBaeMOCTH U
JIACIMTUTHHBI N [ . | komnereHuuK
Q & padoThI MIPOMEKYTOYHOM
na6. |[mnpaxr. | € &
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | U &
1. Beenenue
1.1 Pomnp wMartepuana B
JKCILTyaTaluu H3JIEHAN. o
[IpopaboTka Texymmit
OCHOBHEBIE ITOHSTHSA. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIIK-1.1,
Hctopus pa3BUTHS 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcTHbIH
MaTepHUaIOBEICHHS Kak OIlK-1.3
Marepuana 9KCIIPECcC-0IPoC
Hayku.Knaccudukarus
MaTepHaJoB.
IMpopaboTka
2 .
1.2 Krnaccupuxanyst JIEKIIUOHHOTO Texymmit
MaTepHajoB. OcHOBHbIE MaTepHana; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K amura OIIK-1.1,
CBsi3b MEXy CTPYKTYpOU U 1 20 n1abopaTopHBIM 11ab0paTOpHBIX OI1K-1.2,
CBOICTBAaMH  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 Bwuael KpUCTaJUIOB. JIEKIUOHHOTO .
K MCTannZI[/Iqecxaﬂp eIIeTKa Ma]ie uaa; Texymwii konrpoms - OTK-1.1,
HEHHMO DU p : 12 noaroIT)oBKa,K KonTposbHast 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; Texymwii konrpoms - OTTK-1.1,
P 12 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHHu3MBbI MOJITOTOBKA K
N pabota OIlK-1.3
mudhy3uu KOHTPOJIBHON
pabore
Hroro mo pazaeny 24

3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepMmoauHaAMUYECKHE vaTepuana; Tekyluii KOHTPOJIb
CJIOBUSL  KpUCTaJUTM3allUu. ’ 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 Camompou3BoyibHast U JIEKIIMOHHOTO .
Tekyluii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K aGora OIIK-1.1,
MomudunupoBanue. 10 n1ab0paTOpHBIM p OIlK-1.2,
3ammra
HennputHas 3aHATHIM; OIIK-1.3
J1a00PaTOPHBIX
kpuctammsanusi. CTpoeHue MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU p
pabote
HWroro no pazneny 26
4., Jledopmamms u  Harpes
JeOpMHPOBAHHBIX MAaTEPHAIIOB
ITpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H Texymuii KOHTPOJIb
riactTuyeckas aedopmarms. MaTepHaa;
KonTponbaas
Mexanm3m  nedopmaiuu. IMOJAOTOBKA K OIIK-1.1,
pabota
N3menenue 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 .
. Texymuii KOHTPOJIb
4.2 VI3MeHeHHE CTPYKTYPBI Marepuaia, Konrtponbhas
I/Il CBOWMCTB NpU Harpese [OAroToBka K abota OIK-1.1,
ebopm OBaHgoro P 14 nabopaTopHBIM é)a e OI1K-1.2,
ACQOPMHP 3AHATHAM; » OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOU
pabore
HWroro no pazaeny 26
5.  MexaHuueckne  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHbBIC TOHATHS H MaLTle uaa; Texymwii konrpoms - OTK-1.1,
0i1 eIeTICHISI 12 o, FOIT)OBKa’K Konrpombnaz OIK-1.2,
P ' A . paboTa OITK-1.3
KOHTPOJIBHOM
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texyuuii KOHTPOJIb
MaTepHana;
5.2 Bwungpl, MeTOmsl M Samura
060pyI0BaHNE ans [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 U CTPYKTYpHBIC

HpEeBpaLCHUS
JBYXKOMIIOHEHTHBIX
METAJNINYECKUX CUCTEMAaX

B




ITpopaboTka

JIEKLIIHOHHOTO .
! Texyumii koutpons| OIIK-1.1,
6.1 OcHOBHBIE IIOHATHUSA 12 MaTepHana; KoHTposbas OIK-1.2
TEOpUH CILIABOB. MOATOTOBKA K Y
N abora OIIK-1.3
KOHTPOJIbHOU P
pabore
ITpopaboTka
JIEKIMOHHOTO .
. Texymuii KOHTPOIH
N Marepuana;
6.2 JImarpaMMmbl JBOWHBIX HOArOTOBKA K KonTponbHast OMK-1.1
CHCTEM. dopmupoBanue abora )
PMHPOB: 12 11a00paTOpHBIM P OIlK-1.2,
CTPYKTYPBI JIBOHBIX SAHSTIIM: 3ammra OIK-1.3
CILIABOB. ’ 11a00paTOPHBIX '
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
Htoro no pasaeny 24
7. XKene3oyriepoaucTrie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapaxTepucTuka Ma];e aia: Texynmii koHTposts|  OIIK-1.1,
JuarpamMmmbl ¢dazoBoro 16 o roI; OBKa’K KonTponbhas OIlK-1.2,
COCTOSIHUS JKEJIE30-YTIIepPOI Kongoanoﬁ pabota OIlK-1.3
pabore
ITpopaboTka
2 NIeKIHOHHOTO |- y
) eKyIINi KOHTPOJIb
7.2 dopmupoBaHue MaTepHaia; KonTponbHas
cf TYPBI craneit u TOAroToBka K abora OIK-11,
PYKTYD 16 11a00paTOPHBIM P OIlK-1.2,
YYTYHOB B PaBHOBECHOM SAHSTHSIM: 3amura OIK-1.3
COCTOSIHUH. ’ 11ab0paTOPHBIX '
MOATOTOBKA K
. pabor
KOHTPOJBHOU
pabore
Wroro no pazneny 32
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JIEKLIHOHHOTO KOHTpOJb (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 eTOl\Ifi OI1K-1.2,
3a4ery A v OIlK-1.3
Mmarepuaia. pe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4€ETy MEPONPUATUI
Hroro no pazneny
9. Kiaccudukanus, MapKupoBKa
u TMPUMCHCHUEC
JKEJIe30YTIEPOJAUCTHIX CIIIABOB
IMpopaboTka
JIEKIUOHHOTO .
9.1 CBs3b MEXIY Ma]ie aa: Texymuit KOHTPOIIb
CTPYKTYpOl M CBOWCTBAMH HOMOIT) OBKa’K KonTponbhas OIK-1.1
cephIxX YYT'YHOB. abora )
p y 2 12 71a00PaTOPHBIM P OIIK-1.2,
Knaccudukanms, 3ammra
3aHATHUAM, OIIK-1.3
MapKHPOBKA U TIPHMEHEHHE HOMrOTOBKA K n1abopaTopHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor
pabore




[TpopaboTka

JICKIIUOHHOTO .
Tekyluii KOHTPOJIb
9.2 BuusHHe yriepoaa u MaTepHana;
o " Konrponbnas
mpuMeceil Ha  CBOMCTBa MOATOTOBKA K aGora OIIK-1.1,
craneir.  Knaccuduxkanms, 12 11a00paTOpHBIM SE)a ra OIlK-1.2,
MapKHPOBKa U TIPHMEHEHHE 3aHITHSIM; LLI OIIK-1.3
N J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 24
10. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
) TekyIluii KOHTPOJIb
Marepraia, KonTponbnas
10.1 ®dazoBbie IMOJITOTOBKA K OIIK-1.1,
paboTa
IPEBPALIEHUs] B CTaJd IpU 8 1a60PaTOPHBIM OIIK-1.2,
3ammra
Harpese. 3aHATHSIM; OIlK-1.3
1a60paTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUOHHOTO .
. Texymuii KOHTPOJIb
Marepraia, KonTponbaas
10.2 ®dazoBbIe IMOJAOTOBKA K OIIK-1.1,
pabota
MIpPEBpALICHUs] B CTaIU INPH 12 11a00paTopHBIM OIIK-1.2,
3ammra
OXJIAKICHUU. 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazneny 20
11. OCHOBBI  TEpMHYECKO#
00paboTKn
ITpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMudyecko  o0padoTke. Marepuana;
Knaccudpukarust BUJIOB 4 IIOATOTOBKA K Kontponbras OIK-12,
. o pabota OIlK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texymuii KOHTPOJIb
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
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texyuuii KOHTPOJIb
Marepuana;
KonTponbhas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Buabl pabota
8 n1a00paTopHBIM OIlK-1.2,
3aKaJKH. 3amura
3aHATHUAM, OIIK-1.3
71a00paTOPHBIX
IOATrOTOBKA K
N pabor
KOHTPOJIbHOU

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 TIlpeBpameHus mOpu Ma];e ana: Texymuii KOHTPOJIb
HarpeBe 3aKaJeHHOW CTalu. P ’ KonTponbnas
MOATOTOBKA K OIIK-1.1,
Otmyck CTalu. paboTa
Knaccudpukanus elnb " 4 1abopaTopHsiM 3amura OIIK-1.2,
i, o 3aHATHUAM; » OIIK-1.3
MIPUMEHEHUE BUJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabore
Hroro no pazzpery 24
12. Knaccuduxanus,
MapKUpPOBKA, CBOIICTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIH
Marepuana;
KonrtponbHas
12.1 KoHCTpyKIIMOHHBIC TOAIrOTOBKA K pabota OIIK-1.1,
CTal,J'II/I 8 11a00paTOPHBIM amma OIlK-1.2,
’ 3AHITHSM; OIIK-1.3
11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIBHOM
’ pabore
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIb
Marepuana;
12.2  HHCTpyMEHTaJbHbIE Konrponbnas
MOATOTOBKA K OIIK-1.1,
cramu. Cranu W CIUIaBBI ¢ pabora
0COObIMUA  (PU3UYECKUMH U 10 1abopaTopHsiM 3amura OIIK-1.2,
N 3aHSATHSIM, OIIK-1.3
XHUMHYECKUMH CBOHCTBaMHU. 71ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHOM
pabore
HWroro no pazneny 18
13. MapkupoBka, CBOHCTBa U
NpUMEHEHHE CIUIABOB IBETHBIX
METAJIOB
IMpopaboTka
JIeKIUMOHHOTO | Tekymumii KOHTPOIb
OIlK-1.1,
13.1 MeaHble  CIUIaBBI. 6 Marepuana; 3amura OIK-1.2
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX OHK-lI 3’
11a00PaTOPHBIM pabor '
’ 3aHATHSIM
[IpopaboTka
JnexkuuoHHoro | Texkyuuii 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 pabor '
3aHATUAM
Hroro mo pazneny 13
14, Hewmerannuyeckue
MaTepuabl
[IpopaboTka
14.1 OcHOBHEBIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIb OMK-1.1
HEMETaTTHIeCKUX Marepuana; 3aIuTa )
N 2 13,6 P " OIK-1.2,
MaTepHainoB. Mx cBolcTBa 1 MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MIPUMEHEHUE. na0opaTopHBIM pabor '
3aHATHIM
Wroro no pazaeny 13,6

15. TIpomexyTO4YHBIH KOHTPOJb
(OK3ameH)




15.1 KoHcynpTamuu 10
BONPOCAM IMOATOTOBKH 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

293,8

3a4€T,IK3aMEeH

Hroro no JUCHUIIINHE

2938

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUIIINHBL «MaTepranoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pPE3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a Takke B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHABHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAS,, MHTEPAKTUBHAsA U HH(POPMALMOHHO-KOMMYHHKAIIMOHHAs 00pa3oBaTelbHbIE
TEeXHOJIOTUH. [Ipy MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH ydeOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTUSl ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUM, KOTJa JIEKLIUU IPOBOAATCS B hopMe JISKIHI-BU3yaTH3aluii, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS  IMpE3CHTAled ¢
JNEMOHCTpalue yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHIAYyalIbHbIE 3aJaHHUs 10 TpoWIeHHOW Teme. Ilpu
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTUH, YTO IMPEIOoJaracT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUZIE Ja0OPATOPHOTO SKCIEPHUMEHTA C IMOCIEAYIOIIUM TPYIIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Ipoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 O1neHoYHbIE cpeacrea AJsl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Apackun, A. M. MarepuanoBeieHne W TEXHOJOTHS  METALTUYECKUX,
HEMETAJUTMYECKUX W KOMIIO3UIIMOHHBIX MartepuanoB: y4yeOHuk / A.M. Anackun, A.H.
KpacHoBckuii. — MockBa: ®OPYM: NH®PA-M, 2019. — 400 c. — (Bsicumiee oOpazoBaHue:
bakanmaspmar). - ISBN  978-5-00091-431-1. - Tekctr: oamekrponnbidi. - URL:
https://znanium.com/catalog/product/982105 (mara obparenus: 13.04.2024)

2. JlaBeimoBa, M. C. MarepuanoBenenue: y4ue0. mocooue / M. C. JlaewigoBa, E. JI.
MakcwuHa. - 2-e u31. - Mocksa: U1 PUOP, HUL] MHDPA-M, 2016. - 228 c. - (BO: bakanaBpuar).
- ISBN 978-5-369-01222-2. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/536942 (mara obparienus: 12.04.2024)



https://znanium.com/catalog/product/982105
https://znanium.com/catalog/product/536942

0) lomotHuTeIBLHASI TUTEPaTypa:

1. MarepuanoBeeHe W TEXHOJOTHsI MarepuaioB: y4yeO. mocobue / moxa pen. A.U.
bareimeBa u A.A. CmonbkuHa. — MockBa: MH®PA-M, 2018.— 288 c. — (Bsicuiee
obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr: snexrponnsii. - URL:
https://znanium.com/catalog/product/946206 (mata obopamenus: 12.04.2024).

2. Yepenaxun, A. A. MatepuanoBenenue: yueOHuk / A. A. Uepenaxus, A. A. CMOJIbKHH.
- Mocksa: KYPC, HUL] UIHOPA-M, 2018. - 288 c. - (bakamaBpuar). - 978-5-906818-56-0. - ISBN
978-5-906818-56-0. - Tekcr: anexkrponnsiit. - URL: https://znanium.ru/catalog/product/94430 9
(mata obpamenwus: 13.04.2024).

3. Ememommu, A.H. MarepuanoBenenue W TepMuueckas oOpadoTtka [Tekcr]:
CJIOBApb-CIIPABOYHUK TEPMHHOB HA PYCCKOM, aHIJIMMCKOM W HeMelkoMm s3bikax / A.H.
Ememtomun, E.B. Iletpouenko, O.C. MonoukoBa. — Marautoropck: ®I'60Y BO MI'TY um. I'.1.
Hocosa, 2024. — 152 ¢. — 11 5k3. Ha 25 yen

B) MeToaunyeckue ykasaHus:

1. Mensenea, C. B. Marepuanosenenue: yueOHoe nocoobue / C. B. MenBeneBa. —
Mocksa : MUCHUC, 2016. — 103 ¢. — Tekcr: 3neKTpoHHBIH // JIaHb : 2JIEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/117167 (nata oopamenus: 13.04.2024).

2. MarepuasioBezicHre. MeTo/ibpl aHaIu3a CTPYKTYPHl U CBOWCTB METAJIOB U CILJIABOB:
yue6. mocobue / T.A. Openkuna, E.C. Jlomatuna, I'.A. Mepkynosa, T.H. [Ipo3nosa, A.C.
Hanonbko; mox pex. T.A. Openkunoii. - KpacHospcek: Cu6. denep. yu-t, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1032141 (nata obpamienus: 13.04.2024)

3. MarepuanoBenenue. Ilpaktukym. Ememomma A.H., MonoukoBa O.C., [lerpouenko
E.B. Marnutoropck. U3n. Heutp ®I'BOY MI'TY um. I''1. Hocoga. 2019. 64 c.

4. Hemeramnnueckue marepuansl. [Ipaktukym. Ememommn A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3ssruna E.}FO. Maruurtoropck. U3a. Lenatp ®I'BOY MI'TY um. I'.1. Hocoga.
2021. 68 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Haumenosanue 110 Ne norosopa Cpok neicTBHS TULEH3UH

7Zip ¢B0001HO pacapocTpansgeMmoe 110 0ecCcpoyHO
ONEeKTPOHHBIE
TUTAKaTRI IO K-278-11 ot 15.07.2011 Geccpouro
JUCHUITIINHE
"MarepuanoBeneHnue"
FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpoyHO
[Iporpammoe
o0ecrieueHue IIst

aHamisa K-76-14 ot 17.11.2014 Gecepodno
MHKPOCTPYKTYPBL
IMMOBCPXHOCTHU

TBEPABIX TEJI



https://znanium.com/catalog/product/946206
https://znanium.ru/catalog/product/94430
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141

IIporpammHoe
oOecrieueHne st
MIPOCKTUPOBAHUS
3aMeIaoIIUIX
TEXHOJIOTHYECKUX
BO3JIEHCTBUM IPU
B3aMMO3aMCHE
JIETUPYIOIIHUX
SJICMCHTOB B
IpoIriecce mpokaTa u3
HU3KOJIETUPOBAHHBIX
cranei

K-243-12 o1 18.09.2012

0eccpovHO

ONEeKTPOHHBIE
IUTAKaThI IO
AMCLITLITMHE K-278-11 or 15.07.2011
TexHonorus
KOHCTPYKIIMOHHBIX
MaTepuaIoB”

0eccpovHO

DNeKTpOHHBIE
IUTAKATHI TI0 KYpCy
"TexHOIOTH K-227-12 01 11.09.2012
KOHCTPYKIIMOHHBIX
MaTepuayioB"

0eccpovHO

DNEeKTPOHHBIE
iakaTel o kypey  [K-227-12 o1 11.09.2012
"MartepuanoBeneHue"

0eccpovHO

Bpaysep Yandex CBOOOJTHO

0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX M HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIka

ApxuB HayuHbIX XKypHaJloB «HannonanbHbIN
ANEKTPOHHO-UH(GOPMAILIMOHHBIN KOHI[OPLIUYM)
(HIT HOMKOH)

https://arch.neicon.ru/xmlui/

MesxnyHapoaHas pedepaTuBHas u
MOJIHOTCKCTOBAsl ~ CIpaBOYHAs 0a3a  JTAaHHBIX
HayJHBIX M3gaHui «Springer Naturey

https://www.nature.com/siteindex

DnekTpoHHbIe pecypcbl Oubnuoreku MI'TY um.
I'.11. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickas  T'ocymapcTBeHHass — Oubnmorexa.
Karanoru

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

ITouckoBas cuctema Axamemusi Google (Google
Scholar)

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

Hanuonanenas MHQOPMaIIMOHHO-aHAIUTHYECKAS
cucteMa — Poccuiickuil WHIOEKC HAYYHOrO
uutuposanus (PUHIL)

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

OnexkTpoHHas 6a3a nmepuoaAnvYeckux u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG o0OecrieueHue JUCHHUIIIINHBI BKJIIFOYACT:



https://arch.neicon.ru/xmlui/
https://www.nature.com/siteindex
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUHN JICKIIMOHHOTO TUIIA OCHAIIIEHA!

- TEXHHUYECKHMHU CPEACTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTAaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHble ayauTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAILHBIMU U ITOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHNEM JUIs TPaBJIEeHUS NITH (OB,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTUYECKONH MUKPOCKOITHH»:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3obpakenuit Ha 6ase 10 «Thixomet PRO»
u «SIAMS-600x;

- KOJUICKIIMSMH MHKpPO- M MAaKpOUUTU(OB YIIEPOAUCTHIX W JIETHPOBAHHBIX CTaJeH,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIEKIEH MaKponuiugoB ¢ 1eeKTaMi MaKpOCTPYKTYPHI CTaJICH;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTalel, YYT'yHOB,
I[BETHBIX METAJUIOB U CIJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpAOMEpaMHU JJsl WCHBITAHUS TBEPAOCTH MO Merony PokBemia u mo Meromy
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAILHOW UCIBITATeIbHOM NBYyXKOJI0HHOM MammHoi AG 1C-300 KN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOMOHHON MammnHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIBCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AITEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYomuM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MuUKpoaHanu3a ¢ nporpamMmubiM obecrieuerneM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JTUGpaknud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMmmHbIM obecriedenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquToOpHus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThI OCHAIIEHO:



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

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

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

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTAaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJISl PEMOHTA Y4eOHOT0 000py10BaHHUSL.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCsH
[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.
6.1 AyauTopHasi caMOCTOfITeJIbHAS pab0Ta CTYJICHTOB IPEIIIOAraeT BhIMOTHCHHIE
KOHTPOJIbHBIX PaboT.

IlepeyeHb BOMPOCOB /JIsi MOATOTOBKH K KOHTPOJIBLHBIM ayJMTOPHBIM padoTam Mo
TeMaM JHUCIUILIAHBI
Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

1. Yro n3yuaer maTepuanoBeaeHue?

2. IlpuBenurte mpuMepsl BIUSHUS CTPYKTYPHI HA CBOMCTBA MaTepuaa.

3. HazoBure BUBI CBOWCTB MaTEepPHAIIOB.

4, Kakwue cBoicTBa Ha3bIBaOT duzndeckumu? [IpuBeauTe mpruMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHnueckuMu? HazoBuTe OCHOBHBIE MEXAaHUUECKHUE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMHUYECKUMHU? UTO Takoe XUMUYECKasi aKTUBHOCTD U
XUMUYECKas CTOMKOCTh?

7. Kaxkue cBoiicTBa Ha3bIBAIOT TeXHOJMIOTHUYeCKUMU? [lepedncinte u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JIUTeHHbIe cBOMCTBA? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakwue cBOHCTBa XapaKTEPHU3YIOT MOHATHS: 00padaThIBAEMOCTh JIABJICHUEM,
o0pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. Ha3oBuTe OCHOBHBIC TPYIIITBI MATEPUAIOB U IAUTE UM KPATKYIO XapaKTCPUCTUKY

11. Ha xakue KJjacchl ¥ 10 KaKUM MPU3HAKAM JEJIAT METaLIbI?

12. Kakue MeTaJuTbl Ha3bIBAIOT YSPHBIC METAILIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BUTE OCHOBHBIE IPYIIIIBI [IBETHBIX
METaJIOB.

14. B yem mpeumyIiecTBa YepPHbIX METAIIIOB?

15. KakoBbI JOCTOMHCTBA I[BETHBIX METAJIJIOB?

16. KakoBbI 1OCTOMHCTBA HEMETAJUIMYECKUX MaTepuaioB? I e ux mpuMeHsoT?

17. Kakue matepuaisl Ha3bIBarOT TutacTMaccamu? Kak oHM moapa3aensroTcs?

18. Yto Takoe kommo3uTHbIe MaTepualbl? KakoBsl ux nmpeumyiiecra?

19. JInst gero HEoOXOIUMO HCCIIEIOBATH CTPYKTYPY MaTepHaIoB?

20. Kak mogpasnuensieTcsi CTpYKTypa B 3aBUCUMOCTH OT pa3Mepa ee JIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yro Ha3bIBalOT MUKPOCTPYKTypoii? Kak ona uzyuaercs? JlaiiTe XapakTepUCTUKY
MHUKPOCKOITUYECKOMY METOIY UCCIIEIOBAHUSI METAJIJIOB.

23. Yro Ha3bIBalOT MakpocTpykTypoil? Kak oHa nzyuaercs? OxapakTepusyire
MaKpOCKOITUYECKHE METO/IbI aHAJIN3a METAJIJIOB.

24. JlaiiTe XapaKTepPUCTUKY DJIEKTPOHHO-MUKPOCKOITMYECKIUM METO/IaM HUCCIIEeI0OBAHUS
METaJlIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIMOHHBIM METO/IaM UCCIIEIOBAHHS METAJIIOB.

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJNIOB

1. Yewm oTam4aroTCs KpUCTAUTMYECKHUE TeIa OT aMOp(PHBIX Ten?

2. Kaxkue mMatepuanbl Ha3bIBalOT KPUCTAIUIMYECKUMHU?

3. Kaxkwue marepuansl Ha3pIBAIOT aMOP(HHBIMHA?

4. Yem 00BsCHSETCS 3aKOHOMEPHOE YIIOPAIOUYCHHOE PACIIOIOKEHUE aTOMOB B
KPUCTAJUIMYECKON pemeTke?

5. Kaxkue Tumbl CBS3U CYIIECTBYIOT?

6. HazoBuTe OCHOBHBIC CBOWCTBA METAIIOB. YeM OOBSCHSIOTCS 0COOBIE CBOICTBA
MeTaioB?

7. Yo Ha3bIBAIOT KPUCTAIIIMYECKON PEIIeTKOM?



8. Uro Ha3BIBAIOT JAIBHUM MOPSIKOM B MaTtepuaie?

9. Uro Takoe ’nemeHTapHas sueiika? Kakumu nmapamerpamMu oHa ONUCHIBaeTCS?

10. Kakwue TUTIBI KPUCTALTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe nx.

11. Yto Ha3bIBAIOT KOOPJMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTaNTNYECKUE PEHIETKA METAINIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMH?

13. B uewm cymnocTh nomumopduzma? Uro Takoe moamumopdHoe npeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuunHa aHU30TPOIHU?

15. Tlouemy MOHOKPHUCTAILIBI SBJISIOTCA aHU30TPOIMHBIMU MaTepuanamu?

16. ITTouemy NOTMKPHUCTAIITMYECKIE MAaTEPHAIIBI SIBISIOTCS KBA3UM30TPOITHBIMH?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBaIOT NeeKTaMHU KPUCTATUIMIECKOTO CTPOCHHS?

19. Kak xiiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITMYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble Ae(hEeKThl KPUCTAIUINIECKOTO CTPOCHHS.

21. Kakyio pojb UrparoT To4euHble JedeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kaxue HeCOBEpIIEHCTBA KPUCTAJUIMYECKOTO CTPOSHUS HAa3bIBAIOT TMHEWHBIMU U
nouemy? Kakue ObIBaIOT AMCIOKAIIUU?

23. KaxoBa poib qUCIOKaMui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHUIIAMU 3€PEH, TPaHUIIaMU Cy03epeH?

25. Kaxyro poib UTparoT rpaHuUIIbl 3€pEeH B KpHCTaiax?

Tema 3. Kpucranausanus pacnjiaBoB

1.  OObsAcHUTE NPUHLUIHAILHOE OTIMYME KPUBBIX OXJAXKACHUS IPU 3aTBEpJACBaHUU
KPUCTAUTHIYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usmnueckuii cMpicn TemnepaTypsl To?

3. Tlouemy miist Havaa KPUCTAILIM3AIMHA HEOOXOAUMO MEPEOXITAKACHUE KUIKOTO
MeTajula HUKe TeMIepaTypbl paBHOBECHs?

4. Kakoil mpouecc Ha3plBalOT HepeoxjaxaeHueM? YTo Ha3bIBalOT  CTEHNEHBIO
HEePeOXJIaXKAECHUS?

5. KakoB MexaHM3M KpHcTauIn3anuu?

6. Kax npoucxoaur poct kpuctamion?

7. Yem 3aBepiiaercs npouecc Kpucramun3anun?

8. Kak Bamuser CcKOpOCTb OXJ@KICHHS MpH KpPUCTAIM3AlMM Ha  CTEMEHb
nepeoxJiaxaeHus?

9. Kakumu daxTopaMu onpenaensieTcss BO3MOXKHasi CTENEeHb MEPeoXJIaxIeHUs )KUKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MO>XHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCITYKUTh 3apOABILIEM ITPU HECAMOIIPOU3BOJIBLHON KPUCTAIIIIN3ALIUU?

12. Tlouemy npu o4eHb MAJIOHN U OYEHb OOJIBIION CTETIEHH MEPEOXIIAK ICHHS
KpUCTAJIIIM3aLus IOJaBiIsieTcs?

13. Yro HazpIBaroT obaacTsaMu OarrkHEro nopsaka? Kakyro posib OHM UTParoT MpH
KpUCTAJLIN3ALUH?

14. Kak npoucxoauT roMoreHHoe 3apoxjieHne? YTo MOXKeT CIIy>KUTh 3apO/IbIIIEM ITPH
CaMONPOU3BOJIBHOW KPUCTAJUIU3ALNAN?

15. Kakoii 3apobIi Ha3bIBAIOT KpuTHUecKuM? Kak MeHseTcs ero pa3Mep ¢ yBeJIn4eHHUEeM
CTETICHU MEePEOXIAKICHUS?

16. Ha3zoBute napameTpsl KpHUCTAITU3ALHH.

17. Kak BiuseT cTeNeHb MNEPEOXJAKACHHUS HA YHCIO ILEHTPOB KPUCTAIIU3ALUU H
JMHENHYIO CKOPOCTh POCTA 3apO/IBIIIEH.

18. Yem xapakrepu3syercs reTeporeHHoe 3apoxaenue? [louemy OHO SJHEpPreTHIECKH
0oJIee BBITOJHO, Y€M TOMOT€HHOE?

19. Kakyo poiib UTParOT MPUMECH MPH KPUCTAIUTH3ANHN?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIU3ALIUU?
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21. Kaxue Mepbl MOKHO MIPEUIOKUTH Ui TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa NP KpUCTAIIU3aun?

22. Kakoii kprcTaa Ha3bIBAIOT NeHApUTHBIM? [Touemy npu 3aTBepAeBaHUU METaIIa
KPHUCTaJJIbl PACTYT B BUJIE IEHAPUTOB?

23. Kakue kpucrauimdeckue 30H6I MOTYT (P)OPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEIKHX PAaBHOOCHBIX KPUCTAIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAIIIAMU?

26. 3aueM NPOBOAAT ONEPALHUIO MOJCTY>KUBAHUS MPU MOJIyYEHUH OTIUBOK?

27. Tlouemy matepuai GOpMbI (M3T0KHUIIBI) BIMSIET Ha BETMYUHY 3€pHA
3aKpUCTAJUIN30BaBILErocs Meraia?

28. Uro Ha3pIBAIOT ycaakoii? UTo Ha3bIBAIOT ycaJ0uHON pakoBUHON? [loyemy oHa
obpazyercs?

Tema 4. [ledpopmauusi u HAarpeB JAe(opMUPOBAHHBIX MaTEPUAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTuueckoi aegopmamnueii?

2. Uro Ha3bIBAIOT MJIOCKOCTAMU CKOJIbXEHUs? UTO Takoe ri1aBHbIE INIOCKOCTH
CKOJIb)KEHUs?

3.  KakoB MexaHu3M IutacTuueckoi aedopmaruun’?

4. B uyem paznuune MeXay CKOJIbKEHUEM U IBOMHUKOBAHUEM IIPU IJIACTUYECKON
nehopmaruu?

5.  KakoBa mpuunHa MEXaHW4YeCcKOro HakJiena?

6. Kax mnotHOCTh 1uCIIOKaIM BIMSIET HA IPOYHOCTHBIE CBOWCTBA?

7 Kak MeHSFOTCSI CBOMCTBA METalJIa MMPU XOJIOAHOMN TUIACTUYECKON AedopMariuu?

8.  Kak usmeHnsercs crpoeHue MeTasuia py ImiacTuyeckoi aedopmaruu?

9.  UYro Takoe TekcTypa nedopmanun’?

10. Yro Ha3bpIBarOT BO3BPATOM IIPHU HarpeBe XoJI0JHOAe()OpMUPOBAaHHOIO MeTaa?

11. Yro Ha3bIBaIOT MOJUTOHU3ALMEHN TPH HArPEBE XOJIOAHO1S(HOPMUPOBAHHOTO MeTasIa?

12. Yro Takoe 3apoJbIlIN PEKPUCTAIIU3ALIAN?

13. UYro Takoe TeMrieparypa peKpUCTAIUTH3AIUN?

14. Kakue u3MeHeHHUs1 CTPYKTYphbl, HA0II0JaeMOM B ONTUYECKHIA MUKPOCKOII, IPOUCXOSAT
IIpU NIEPBUYHOMN pEKpUCTAIIIN3ALUU?

15. KakoBa TeMmeparypa peKpuCTaLIM3aUN YUCTHIX METAIUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON U BTOPHYHON PEKPUCTAIITU3AIIIH?

17. B 4em oranuue cobuparenbHON 1 BTOPUYHON PEKPUCTAIUIN3ALUU?

18. Kak MeHSI0TCS CBOICTBA X0JI0AHO1€(hOPMUPOBAHHOTO METAIIIa MIPH
pEKpHUCTAIUIA3ALMN?

19. KakoBa poiib peKpUCTATU3aIHOHHOTO OTXKHTa?

20. B uem paznuune MeXy XOJOJHOHN U ropsiueil miacTuueckoi negopmanusmMu?

Tema 5. MexaHu4ecKkne cBOicTBa

Uto Ha3wIBatOT MpouHOCTHIO? Kak onmpenenstoTcst MpOYHOCTHBIE XapaKTEPUCTUKU MaTepraia?
[laiite onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

UTo Ha3BIBAIOT MJIACTUYHOCTHIO? Kak onpenenstoTcs IIaCTUYECKUE XapaKTEPUCTUKU MaTepraia?
[aiite onpeneneHre OCHOBHBIM IIJIACTUYECKUM XapaKTEPUCTUKAM.

Kaxkwue cBolicTBa XapakTepu3yeT TBEPAOCTh?

Ha3zoute MeTozs! onpeneneHus: TBEpAOCTH.

UeM oTIM4aroTCsl XpynKoe M BA3KOE pa3pylIeHHs ?

Ha3zoBute un oxapakrepusynTe BUIbI U3JIOMOB.

Uto Takoe pauHaMuueckue ucnbiTaHuA? Kakue XapakTepuCTUKW OMNPEACNSIIOTCS P
JTUHAMHWYECKUX UCHBITAHUIX?

10. 3aueM IPOBOST YCTAIOCTHBIE HCITBITAHHS?
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Tema 6. @a3oBble W CTPYKTYpPHble MNpeBpalleHUuss B JBYXKOMIIOHEHTHBIX
MeTaJUINYeCKHX cCHcTeMax
Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CHCTEMa CILIaBOB?
Chopmymnupyiite npaBuio ['m60ca. [IpuBeauTe mpuMepbl €ro UCIoIb30BaHHUS.
Jaiite onpenenenne NOHATHIO Tuarpamma coctosiHusl. Kakoe coctosiHue oHa oTpaxkaer?
Tunsl (a3 B METANIHYECKUX CUCTEMAX.
Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTONIB3YyeTCs?
CxemaT4HO HU300pa3uTh OCHOBHBIE (ha30BbI€ [UMAarpaMMbl JBOMHBIX CHUCTEM M JaThb HX
XapaKTEePUCTHUKY.
Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILIEHUN CUCTEMBI.
CxeMaTU4HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.
CxemMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOT0 CIUIaBa CUCTEMBI ITPU KOMHATHOM TeMIleparype.

. PaccunuraTh OTHOCHUTEIHHOE KOJIHMYECTBO CTPYKTYPHBIX COCTABJIAIOMIUX B CIJIABEC U CXECMATUYHO

M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOI TeMIieparype.

Tema 7. Kesezoyriepoaucroie CljiaBbl
JlaiiTe xapakTepuUCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.
Jlaiite xapakTepucTuky eppura.
JlaliTe XapaKTEpUCTUKY ayCTCHUTA.
UYro takoe rpadut?
UYro Takoe LeMEHTUT?
Kaxkoe npesparienue npoucxoaut Ha inaun ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?
Ha3zoBute nuHUIO, 1O KOTOPOM BBIIEIACTCA IEPBUYHBIA LIEMEHTUT, BTOPWYHBIN
LIEMEHTUT, TPETUUHBINA LIEMEHTHUT, (EPPUT U3 ayCTCHUTA.

8. HasoBuTe IMHUIO MEPUTEKTUIECKOTO, SBTEKTHIECKOTO, IBTEKTOUIHOTO MTPEBPAILICHHH.

9. HasoBure JIMHUH OJTUMOP(HBIX TPEBPALLICHUH.

10. HazoBuTe KpUTHYECKUE TOUKH CTAIIH.

11. Kakoii (heppUT Ha3bIBAIOT NEPECHILICHHBIM U II0YEMY?

12. OOBsicHATE CTPYKTYpPY TEXHHYECKOTO JKelle3a, IOIBTEKTOMIHOHM, OSBTEKTOHIHOH,
3a3BTEKTOUHON CTAJIH.

13. Ommmmre ob6pazoBanue nenedyputa. Kakoit nene0yput Ha3pIBalOT MPEBPAIICHHBIM?

14. OOBsicHUTE CTPYKTYpPY O€JI0ro JOIBTEKTHUYECKOTO, IBTEKTHUYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

15. TlouemMy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepuain?

16. Ommmmre 0OpazoBaHKE ayCTEHUTO-TPA()UTOBOM KOJIOHUH B CEPHIX UyTYHAX.

17. Kakue cruiaBel MMEIOT CTPYKTypy, cocrosinyro u3 ¢eppura u mnepauta? Kakue
Pa3HOBUIHOCTU TaKUX CTPYKTYp BbI 3HaeTe?

18. Kakwue criaBsl IMEIOT CTPYKTYPY, COCTOSIITYIO U3 MepiauTa? Pa3HOBUIHOCTH MEpIInTA.

19. B kakux cIutaBax B CTPYKType HaOIIOIaeTCsl BTOPHYHBINA [IEMEHTHT?

20. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimyto u3 ¢epputa u unementura? Kakue
Pa3HOBUHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

21. Kakue CTpyKTypbl Ha3bIBaIOT BUMAHIITETTOBBIMU?

22. Kakwe criiaBsl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 (hepputa u rpadura? PazHOBHIHOCTH
TaKUX CTPYKTYp?

23. Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0NSIET METALUTHYECKYI0 OCHOBY
qyryHa?

24. Kakwe CIuiaBel UMEIOT CTPYKTYPY, COCTOSIIYIO M3 TiepinTa U rpadurta? Pa3sHOBUIHOCTH
TaKUX CTPYKTYp?

25. Kakoii crutaB Ha3bIBalOT CEPBIM YYTYHOM Ha (eppHuTO-TiepiuTHOU ocHoBe? Kak B Hem
IIPOUCXOIUT IBTEKTOMAHOE MpeBpalleHue?

26. VYKaxuTe CTPYKTYPHBIN MPU3HAK CTaIH, OEJI0T0 YyryHa, CEpOro YyryHa.

NoookrwnpE

Tema 8. Kinaccupukanusi, MApKMpPOBKAa U IPUMEHEHHE KeJ1e30YIJIEPOAMCTHIX CIVIABOB.
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10.
11.
12.

18.

21.
22.

25.

0.
. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIIBHON YIIIEPOJUCTON CTAIIH.
12.
13.
14.

[To kakMM pU3HAKAM KIACCU(PUIIMPYIOT CephbIe UYTYHBI.

MapkupoBKa 1 MPUMEHEHHE CepOTo (JINTEHHOT0) YyT'yHa.

MapxkupoBKa 1 IPUMEHEHHUE BBICOKOIIPOYHOTO YYT'yHA.

MapkupoBKa 1 IPUMEHEHHE KOBKOI'O YyT'yHa.

Kakoii uyryn Ha3piBaloT aHTU(HPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

Kaxoit uyryH Ha3piBatoT otOeneHHbIM? KakoBbI yCi10BHsI JOPMUPOBAHUS €0 CTPYKTYPhI?
Bistnue yriepoza v NOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

[To xakuM puU3HaKaM KiIaccuGUUUPYIOT cTanu?

MapkupoBKa ¥ IPUMEHEHUE YTIEPOAUCTON CTaIl OOBIKHOBEHHOT'O Ka4eCTBa.
MapkupoBKa 1 IPUMEHEHHE KaueCTBEHHON KOHCTPYKIIMOHHOM yIIepOJUCTON CTAIIN.

MapkupoBka ¥ IpUMEHEHUE CTalu AJis (PaCOHHOTO JIUTHS.

MapkupoBKa ¥ IPUMEHEHUE aBTOMATHOW CTaJIH.

Pacmudpyiite u gaiite xapakTepucTuKy cruiaBy cienyronux mapok: Ct Okm, Ct 3cn, Cr S,
10xm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, C4 30, B4 40, BY 60, K4 35-12,
K4 60-3.

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoauT npeBpalieHus nepinTa B ayCTeHUT?

2. Yto Takoe ¢a3oBas NepeKpUCTAIIN3ALUA?

3. Uro Takoe HaciencTBeHHOE 3epHO? [leiicTBUTENEHOE 3epHO?

4. Kak BiIusieT pocT 3epHa Ha CBOMCTBA CTalu?

5. Uro coboil mpeacTaBiaseT AuarpaMma M30TEPMHUECKOIO pacnaja MepeoXyIa)IeHHOTo
aycrenuTa? Kakyro 3aBUCUMOCTb OHA IIOKa3bIBACT?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKIACHHBIM?

7. Kak MeHsercs yCTOWYMBOCTh IEPEOXJIAKICHHOIO AayCTEHUTa IIpH IOHMKEHUH
TEMIEPATyphl peBpalleHus?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYpbl IpPH M30TEPMUYECKOM IPEBPAIICHUU
NEePEOXJIaXKIEHHOT0 ayCTeHUTa?

9. HasoBure TeMnepaTypHble 00JaCTH IPEBPALICHUS EPEOXTAXKACHHOTO ayCTCHUTA.
[Ipu xakom mpeBpareHuu ecth U Auddy3us xenesa, u guddysus yriaepoaa’?
[Tpu xakoM npeBpalleHu! MoAaBiIeHa ToIbKo Auddy3us xeneza?
[Ipu xakoMm mpeBpameHun noaarieHa nuddysus sxkeneza u yriepoaa? Kakoe mpeBpaiieHuii
apisiercs 6e31upy3noHHBIM?

13. KakoB MeXaHW3M NEPIUTHOTO MPEBPAIECHHS?

14. Yro npexacraBisger coOOM NpoayKThl Tu((GY3MOHHOTO MNpPEBpallleHHs ayCTEHHTa B
yraepoaucToil cranu? YTo Takoe MEeXIUIACTUHOYHOE pacCTossHNE?

15. Yro o61ero MMeIT CTPYKTYPbI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT
npyra?

16. KakoB MexaHH3M U OCOOCHHOCTH MapTEHCUTHOTO IPEBpaIeHUs?

17. Yto mpexacraBisieT coOoil mMpoAyKThl 0e31n(Py3nOHHOTO MpEeBpaleHus ayCTeHUTa B
YIIEPOAUCTOM cTanu?
UYro mpeacTaBisieT co00i MApTEHCUT B YTIIEPOIUCTON CTATH?

19. Yo Ha3BIBAIOT KPUTHUECKON CKOPOCTHIO 3aKaJIKU?

20. Kak conepxaHue yriiepoja BIUseT Ha CBOMCTBA CTAJIH MPH 3aKaJIke HA MApTEHCHUT?
Kakoii aycTeHUT Ha3bIBalOT OCTaTOYHBIM?
Kaxoe u3 npeBpalieHnii Ha3pIBarOT MPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpeBpalieHus?

24. Kakue CTpyKTypsl 00pa3yroTcs Mpu OEHHUTHOM MpeBpaieHnu? Yem oHU pa3imnyaroTcs?
KaxoBbI ux cBoiicTBa?
Kak nerupyroiye 351eMeHThI BIUSAIOT Ha YCTOMUHMBOCTD NMEPEOXITAKICHHOIO ayCTeHUTa?

26. Yto coOoii mpeACTaBISIOT TEPMOKHHETUYECKHE IUarpaMMBbI.

27. Kak MOYKHO UCTIOJIB30BaTh TMarpaMMBbI pacraja MepeoXIakKICHHOTO ayCTeHUTa?
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10.

11.

12.

Tema 10. OcHOBBI TepMHUUYECKO 00padOTKH

JlaTb XapakTepUCTUKY KPUTUUECKUX TOUYEK CTAJIH.

JlaTb omnpenenenue NOHATUSA TepMUUecKas 00padoTka. YKa3aTh €€ poJlb.

Pacckazath 0 kimaccupukanMu W BUAAX TepMUYeckoi 00paborku. IlpuBectn o00IIyIO
XapaKTEPUCTUKY TEXHOJIOIMUYECKUX IIPOLIECCOB TEPMUUECKON 00paObOTKHU CTaIH.

OOBsICHUTD, IO KAKOMY NPU3HAKY OTXKUT noApasnaensercd Ha orxur I u Il poxa.

Hatb knaccudukanuio BuaoB orxkura [ pona. OObsACHUTE 11elb, HA3HAYCHUE U PEKUMBI KAXKJI0TO
BHJA.

Hatb xnaccudukanuio BuaoB orkura Il pona. OObSICHUTH 11€1b, HA3HAUYCHHE U PEXKUMBI KaXKI0TO
BHJA.

Jatp ompenenenue TepMHUYECKOW 0OpaOOTKM, Ha3biBaeMOW 3akaika. OOBACHUTH BBIOOD
TEMIIEPATyPhl HArpeBa 07, 3aKaJlKy Ul pa3HbIX IPYIII CTAIEH.

OOBsACHUTD, KaK BEIOMPACTCS OXJIAXKAAIONIAs Cpella IPU OCYIIECTBICHUN 3aKaJIKH.

Jatb onpeneneHne KpUTHIECKON CKOPOCTH 3aKaJIKH, 3aKaIMBACMOCTH U IPOKAIIMBAEMOCTH.
IIpuBectn XapaKTePUCTUKY BBICOKOTEMITIEPATYPHOUI u HU3KOTEMIIEPATYPHOM
TepMOMEXaHUYEeCKOH 0O0paboTKU. YKa3aTh NpEeUMYyIIecTBA M HEAOCTATKU KaXJIO0ro BHUJA U
00yacTu NIPUMEHEHHUSL.

Jate oOuiyro XapakTepUCTHKY MPOLECCOB XHMHUKO-TEPMHUYECKOW OOpaOOTKM: LIEMEHTALuH,
A30THUPOBAHUS U HUTPOLIEMEHTAIIUH.

OOBACHUTD HA3HAUEHUS U CYHTHOCTH TU(P(Y3MOHHOI'O HACHIILIEHHS.

Tema 11. Knaccudpukanusi, MApKMPOBKA, CBOMCTBA U NMPHUMEHEHUE JIETHPOBAHHBIX
craJei

1.  [atb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETHPYIOLIUHI 3]1€MEHT.

2.  Kiaccudukanus JerHpoOBaHHBIX CTANEH MO0 XUMHUYECKOMY COCTaBy, 10 Ha3HAUCHHIO,
10 Ka4YeCTBY.

3. Kak pacnpenensiroTcs JeTUpyrOIune 3JIeMEHTHI B CTaJAX?

4.  Kak nerupyrouye 3JIeMeHThI BIUAIOT Ha NOIMMOp(U3M xkene3a?

5.  Kak nerupyromyie 5>1€MEHTHl BIHSIOT Ha YCTOMYMBOCTH MEPEOXJIAXKIECHHOTO
ayCTeHMTA.

6. Kiaccuduranus nernpoBaHHBIX CTalel MO CTPYKTYpe B PaBHOBECHOM COCTOSHUHU
(OTOXOKEHHOM COCTOSIHUM).

7.  Knaccudukaius JerupoBaHHBIX CTaJeil MO CTPYKType B HEPABHOBECHOM COCTOSHUU
(HOpMaNTM30BaHHOM COCTOSIHUN).

8.  Kak B MapkupoBKe JIETUPOBAaHHBIX CTaJIed YKa3bIBACTCS: COAEPIKaHUE YrIIepoa, B
JIETUPYIOILEr0 3JIEMEHTAa U €ro CoJiepXKaHue, KauecTBO. YMETh pacmu@poBaTh MapKy CTajH,
yKazaB: cCoOJAEpXaHHE yriepoAa; BHJA JETUPYIOLIEro dSJEeMEHTa M €ro CoJIep’KaHue;
KJIacCU(UKALUIO TI0 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh MPUMEHEHUs, TPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETUPOBAHUS CTAIIH.

10. TIpuHUMDBI TETMPOBAHUS KOHCTPYKIIMOHHBIX CTaJeH.

11. OcHoBHBbIE TPYIIBI KOHCTPYKIIMOHHBIX CTaJIeH.

12. Pousb yrneposa, NpUHIMIIBI JIETUPOBAHMS U MAPKUPOBKA CTPOUTENIBHBIX CTAJIEH.

13. Kakwe MammHOCTPOHWTENbHBIE CTAd HA3bIBAIOT YIy4YIIAeMBIMH H  IOYeMy?
3aKOHOMEPHOCTH MX JITUPOBAaHMUS U TepMuueckoil oOpabotku. IlpuBeaurte mpumepbl Mapok
CTaJIH.

14. Cranu s ieMeHTaluy, HUTPOLIEMEHTAIMH U a30TUPOBAHMUS.

15. KakoBa ponp yriepoja M JETUPYIOUIMX 3JEMEHTOB B IIAPUKOMOIIMITHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHMN K 3TUM CTAIsIM M UX TepMuueckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yriepoja U JETHPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaIsAX?
OcoOenHocTH TpeOOBaHUM K 3TUM CTaJIIM U UX TepMudeckass oOpaboTka. IlpuBectu npumepsl
MapoK CTaJIeH.
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17.  OOBACHUTH OCHOBHBIE PUHIIMIIBI CO3aHUS BBICOKOIIPOYHBIX CTalIeH
18. Cranu u criaBbl A1 PEXYITUX HHCTPYMEHTOB.

19. BeicTpopexyiye cTany.

20. HlramnoBble cTamy.

21. BankoBble CTaJH.

22. Cranu Uit MEpUTEJIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBka, CBOMCTBA M IPUMEHEHHUE CIVIABOB HBETHBIX METAJLJIOB.
HeMmeraninueckue MaTepuasbl

OcHoBHBIE CIJIaBBI HA OCHOBE MeM (OpOH3bI U JTATYHH ), UX MAPKUPOBKA U MPUMEHEHUE.
OcCHOBHBIE CIUIaBBI HAa OCHOBE aTIOMHHHUA (AehopMHUpyeMble, TEPMUYECKHA HEYNpPOUYHSEMbIE U
YIPOYHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.

CaoiicTBa U NPUMEHEHHUE CIUIABOB HA OCHOBE THUTAHA.

Kakue crnaBel Ha3zbiBatoT 6a00uTamu? KakoBbl mpuHLUIIBI UX co3nanus. [IpuBenure npumepsl
TaKUX CILJIABOB.

Kakue marepuainbl Ha3bpIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux moiay4aror?

Knaccugukanus, cBoiicTBa 1 MprMeHEHHE KOMIIO3UIIMOHHBIX MaTEPUAIIOB.

Knaccudukanus, cBoiicTBa U MpUMEHEHNE OCHOBHBIX TPYII HEMETAJUIMYECKUX MATEPHAIIOB.

6.2 BHeay1uTopHasi caMOCTOSAITeIbHAsA padoTa 00y4arouXcsi OCYIIECTBISIETCS B BUTIE
W3Y4YEHUS JTUTEPATYPHI IO COOTBETCTBYIOLIEMY pa3/ieily ¢ IpopabOTKOM MaTepuania rno TeMam
JIUCILIUILINHEL.



IIpunoxenne 2
7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl NPOBeIeHUs
MPOMEKYTOYHOM aTTECTALMU:

CTpyKTyp [Inanupyembie OlLieHOYHbIE CPEACTBA
HBII pe3yIbTaThl 00yICHUS
AJIEMEHT

OIIK-1 Cnocoben pemarh 3agaud NpPO(ECCHOHAIBHOW JAEATEIBHOCTH, HMPUMEHSS METOJbI
MOJEIMPOBAHMS, MAaTeMaTHUECKOro aHamm3a. EcrecTBeHHOHAayYHbIE U OOIIeHHKEHEPHBIC 3HAHUS

OIIK-1.1 | Ucnons3yer IlpuMepHbIii nepedYeHb TEOPETHYECKHUX BOINPOCOB s
€CTCCTBCHHOHAYYHBIE | MOATOTOBKH K 324eTy:
3aKOHbBl M HpuHLMIBI | 1. CrpykTypa U CBOHCTBa MaTepuaioB. AMoOpdHOE U
npu pELIEHUH | KPUCTAJUIMYECKOE COCTOSIHUE MaTepUaa.
NpaKTUYEeCKHX 3a1a4 | 2. MeTo1pl U3y4eHUsI CTPYKTYPbl MaTEpUAIOB.
3. Kpucranmnmueckass  pemerka.  OCHOBHBIE — THUIIBI
pEIIETOK METAJLIOB.
4, [Tomumopdusm. [TonmumopdHbIe IpeBpalieHus.
5. JleheKThI KpUCTAIUTMYECKOTO CTPOCHHUSI.
6. AHM30TpOTIHS.
7. DHEpPreTUYECKUe yCIOBUs KpUCTAJUTM3auu. BrusiHue
CKOPOCTH OXJIKJICHUS Ha KPUCTAJUIU3ALIUIO.
8. Mexanusm KPUCTaJUIM3ALAH. [TapameTpsl
KpUCTaJUIM3ALUU.
9. l'omorennoe  (camomnpousBojibHOE)  0Opa3oOBaHHE

HEHTPOB KpUcTauIn3auu. Kpurndeckuit 3apopbIi.

10. TereporenHoe (HecCaMOINPOHW3BOJLHOE) O0Opa3oBaHUE
HEHTPOB KpucTaum3anuu. MoauduuupoBanue.

11. JlenapuTHas KpuCTaJUIM3ALUS.

12.  Kpucramindeckue 30HbI CIUTKA. Y cajka.

13.  Bwuapl tuKBaIum.

14. Bugsl npedbopmanuu. MexaHU3M — MIACTHYECKOM
nedopmaruu.

15. Haknen mnpu mactudyeckod gedopmaruu. Pomib
JCIIOKAIMI B YIIPOYHEHUHU.

16. Paspymienue meTansos.

17. Mexanuyeckue CBOCTBa MeTaylIoB. KOHCTpYKTHBHAS
HPOYHOCTb.

18. MexaHudeckne XapakTePUCTUKHU, OMpeNeIsieMble MPH
UCTIBITAHUU Ha PacTsKEHUE.

19. TeepaocTh 1 crIOCOOBI €€ OTpeeIeHHS.

20. MexaHnyeckue XapakTEepUCTUKH, ONpeaessieMble MpU
TMTHAMAYECKUX WCTIBITAHHUSX (ymapHas BSI3KOCTD,
TeMIepaTypa XJIaJHOJIOMKOCTH).

21. OcHOBHBIE TIOHSATHS TEOPHH CIUIABOB: KOMIIOHEHT,
cruiaB, cuctema, ¢asa. [Ipasuio ¢a3 (mpasuio ['u66ca).

22.  Twunsl TBepABIX (a3 B METATUIMIECKUX CHCTEMAX.

23. IlpaBuio pbryara (IpaBuiIO OTPE3KOB).

24.  OCHOBHBIE THITHI JIBOWHBIX JuarpamMm. @opmMupoBaHue
CTPYKTYPBI IBOMHBIX CIUIABOB.

25. DBTekTHueckoe TmpeBpamieHue. llepurekTuyeckoe
npeBpalieHre. IBTEKTOUHOE MPEBPALLCHHUE.

26. XapakTepHcTHKa W BHJ IOJHOW (ha30BOW JHarpamMMbl
Fe - C.




27. XapakTepHCTHKa KOMIIOHEHTOB U ¢a3 cuctemsl Fe — C.
28. IlpeBpamenust u GOPMHPOBAHUE CTPYKTYPHI B CTAIIAX
(GenbIX UyryHax, CepbIX YyryHax ) B PABHOBECHOM COCTOSIHUU

IIpuMepHBbIi epeYyeHb TEOPEeTHYECKUX BONMPOCOB K

IK3aMeHy:

1. CBs3b MEXIY CTPYKTYPOM M CBOMCTBaAMHU CEPBIX
YYT'yHOB.

2. Knaccudukanus, MapkupoBKa U MpPUMEHEHHE

CephIX UYI'YHOB (JIMTEHHBIH, BBICOKOIIPOUYHBIN, KOBKHUIH,
OTOEJICHHBIN, aHTU(PUKITUOHHBIH ).

3. Binsnue yriepona v IOCTOSIHHBIX IIPUMECEW Ha
CBOICTBA CTaJIH.
4. Knaccugukanusi, MapkupoBka M TpUMEHEHHE

VIIEpOAMUCThIX  cTaiel  (OOBIKHOBEHHOTO  KadecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOW, HHCTPYMEHTAJIBLHOM ).

5. [IpeBparnienus npu HarpeBe CTaiu.
6. Pocrt 3epHa aycreHuTa npu Harpese.
7. N3oTepmuueckuii  pacnag —MNEPEOXJIAXKIECHHOIO

ayCTCHHTA. 13 OTCPMUYCCKHC JUuarpaMmabl pacinaaga
MNEPCOXJIAKACHHOTO ayCTCHUTA.

8. [IpeBpamienuss npu HENPEPHIBHOM OXJIAKIECHUU
CTaJIu. TepMokuHeTHueckre  AuarpaMmbl  pacnaaa
MEePEOXJIaKICHHOTO ayCTEHUTA.

9. Bnusinue JETUPYIOIIUX 3JIEMEHTOB Ha

YCTOMYMBOCTh U KHHETHKY pacmapa MepeoXJIakKIeHHOrO
ayCTEHUTA.

10. [IpeBpamenust npu HarpeBe (Mpu  OTIIYCKe)
3aKaJIC€HHOM CTaJIN.
11. Knaccugukanus, MapkupoBKa M HIpHUMEHEHHE

KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTajiel (CTpOUTENbHAs,
MAlIMHOCTPOUTENIbHASA  JJI1  XOJIOAHOM  IITaMIIOBKH,
yiydiraemas, PpECCOpPHO-TIPYKUHHAS,
LIAPUKONOAIIMITHUKOBAs, CTanu sl 3akanku TBY, cramm
st XTO).

12. OcHOBHbIE MOHSATHUSA u KIaccupuKanus
TePMUYECKON 00pabOTKH.

13. OTxur cranu.

14. 3akasika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XuMHUKO-TepMUYecKasi o0padoTKa.

17. Tepmo-mMexaHnueckasi 00paboTKa CTaH.

18. CrutaBel Ha OCHOBE MeIH (OpPOH3BI, TATyHH).

19. CruiaBbl Ha OCHOBE AJIFOMUHUA.

20. CrutaBel Ha OCHOBE THTaHa. baOOUTEHL.

21. [TopomikoBble, KOMMO3UIIMOHHBIE, aMOp(HBIE
MaTepHaIbl.

22. CBolicTBa W TNPUMEHEHUE OCHOBHBIX TPYII

HEMCTAINIMYCCKUX MAaTCPHAJIOB.

OIIK-1.2

Pemraer cranpapTHble
npodeccuoHanbHbIe
3a1aun C
IMPUMCHCHUEM

IIpuMepHble NpaKkTHYECKHe 3aaHUA /s 3a4eTa

1. KaxoBbl pa3mepbl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOpHIE
MOXKHO YBHJIETh (pa3pelnTb) € MOMOILBIO ONTUYECKOTIO
(cBeroBoro) mukpockona? Kak BbpIOpaTh  moJie3HOE




0OIIIENHKEHEPHBIX
3HAHUU

yBenu4YeHrue Mukpockorma? KakoBa oCHOBHasi 0COOCHHOCTH
NPUTOTOBIICHUS ~ OOBEKTa  UIi  MHUKPOCKOIHUYECKOTO
HUCCIIEN0OBaHUS?

2. OObBSICHUTBH, 3a4eM  HEOOXOJMMO  MCCIEI0BaTh
MakpocTpykTypy? Kakumu meTomamu 3TO MOXKHO cIenaTh?
YTo MOKET CIYKHUTh 00BEKTOM MaKpoaHanu3a?

3. Kakum  MeTOogOM  MOXHO  YCTAHOBHUTH  THI
KPUCTANIMYECKON peIIeTKH MeTaula W ee IapaMeTphl?
Kakue Tunsl pemerok BcTpedarorcss y MetaiuioB? [lodyemy
OHH Ha3bIBAIOTCS IIOTHOYIIAKOBAHHBIMU ?

4. llpuBemute mnpuMep BIMSHHUS THIA CBS3U (TUIA
KPUCTAJIJIMYECKON PELIETKH) Ha CBOICTBA MaTepuaia.

5. Ilouemy cBoiicTBa KpHUCTaNIMYECKOTO0 MaTepHaa,
M3MEPEHHBIC B Pa3HBIX HAIPABJIEHUSIX, MOTYT OTIH4YaThCs? B
KaKUX MaTepuajax 3To sSBJICHUE HEe HAOJI01aeTCs U MoYeMy?
6. Iloyemy mpu XOJOAHOH TMIACTHYECKOW Aedopmanuu
(ILITAMIOBKE WM BBITSKKE) MOTYT 00pa3oBaThCsi (DEeCTOHBI
110 KpoMKe (Kparo) u3aenus?

7. OOBACHUTH, YEM PA3IMYAIOTCS CO-)KEJIE30, Y-KEJIE30 U
O-xene3o?

8. ITloyemy mnpu XOJOIHOH IUIACTHYECKOW nedopManuu
BO3pacTalOT MPOYHOCTHhIE XxapakTtepuctuku? Kak 510
ABIIGHUE Ha3biBaeTcsa? B Kakux ciydasx 53TO sBJICHHE
HE)KeJaTeNIbHO?

9. Uro 03HAYaIoT TEPMHHBI nehopMalnoHHOE
YIIPOYHEHHE, 36PHOTPAHUYHOE YITPOYHEHHUE, TUCIIEPCUOHHOE
VIIPOYHEHHUE, TBEPJOPACTBOPHOE YIPOUHEHHE?

10. Tlosicauth Tpaduuecku (PU3HYECKHA CMBICI TOHSTHS
«paBHOBECHAs TeMIepaTypa KPUCTATUIN3ALUY (TITIaBICHHS )».
Kakoe ycioBue HeoOXOAMMO BBHITIOJIHUTH, YTOOBI Haudajcs
npolecc KpucTalan3anun?

11. OObsicHUTb, B UYe€M OTJIMYHE KPUBBIX OXJIAKICHUS
KpUCTANINYECKUX M aMOp(HBIX Tesn? MOXKHO JM MOITYYUTh
aMop(HbII MeTa (METAJUIMYECKOE CTEKIIO0)?

12. Tlouemy 3epHa 3aKpUCTAJUIN30BABIIETOCS
METAJUIMYECKOTO Marepuaja He HMEIT T'€OMETPHUECKU
npaBUIbHON GopmMbI?

13. Kakyro menp mpecieayroT Npd BBEICHUH B pacIliaB
(Ckuakuit Metayu) MoaudukatopoB? IlpuBectn mnpuMepb!
JeicTBUS MOIU(PUKATOPOB.

14. OObsICHUTS, B KaKoi OTJIUBKE 3epHO
3aKpUCTAUIM30BaBIIErocss MeTajuia Oyner Oousblie: mpu
pasMBKe KHMJIKOTO MeTajula B IecyaHyi (opMmy uiam B
METAJTNYECKYIO?

15. OOBACHUTD, K YEMY MOXXET MPHUBECTH IEeperpes
pacruiaBa peJ pa3IuBKOU ero B (hOpMbI (M3TT0KHHIIBI)?

16. OOBsACHUTB, 3ayeM  TPOBOJAT  OMEPAILUIO
MOACTYXUBAaHMUS NIpU TNoJydeHMHM oOTIMBOK? Kak ee
OCYILIECTBHUTH

17. OObsicHUTb, TpU KakoW jAepopmanvii MOXKHO

HEeoOpaTUMO W3MEHHTH (QOopMy, pa3Mepbl U CBOICTBA
MaTepuaa — ynpyrou Uim IacTHIYeCKOn?
18. OOBSICHUTD TIOHSTHE TEOpeTHdecKas MPOYHOCTh




kpuctamia. Kak oHa u3MeHsIeTCsl IpH U3MEHEHUHU TIJIOTHOCTH
nucIoKanumn?

19. OOBSACHUTD, YTO TPOUCXOIUT NMPU HOPMHUPOBAHUH
TEKCTYpHI B 1IeOPMUPOBAHHOM MaTepuaie?
20. 3adem TpeOyeTcss BOCCTaHABINBATH MJIACTUYHOCTD

X0JIOAHOAe(DOPMUPOBAHHOTO  JHCTa  (KamuOpoBaHHOU
3aroTOBKH, BOJIOUYECHOH MPoBoJIokH)? Kakoi 00paboTKoi 3TO
MOJKHO cJIenaTh?

21. OOBsICHUTB,  KaKO€  CBOMCTBO  MaTepuala
XapakTepu3yeT TBepAocTh. Ha ueM OCHOBBIBAIOTCS METOJIbI
n3MepeHus Teepaoctu? B uem ux ornuuue?

22. Kak npoBoJsT UCIBITAHUE HA YIAPHYIO BSI3KOCTh?
KaxkoBa ero 1eun?

23. C KkakoM 1enpl0  OPOBOJAT  YCTAJOCTHBIE
UCIbITaHUsA?

24, Ha npumepe JIBYXKOMIIOHEHTHOM CHCTEMBI
1oKa3aTh, Kakyl0 HH(QOpMAIMIO MOXHO  IOJYyYHTb,
M0JIb3YSCh IIPABUJIOM phluara (IpaBUJIOM OTPE3KOB).

25. CxemMaTu4HO H300pa3suTh JauarpamMmy JABOMHOMN
CHUCTEMBl C OTCYTCTBUEM PpAacTBOPHUMOCTH (C HOJHOMH
pacTBOPUMOCTBIO, C OrPAaHMYEHHOHM pacTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPAOM COCTOSHUM, JJaTh XapaKTEPUCTHUKY
TOYEK, JUHWHA jauarpamMmbl, ¢a3 U Oe3BapHaHTHBIX
IPEBPALLCHUN CUCTEMBI.

26. Paccuurars OTHOCHUTEJIbHOE KOJIMYECTBO
CTPYKTYPHBIX COCTaBJIIOIIMX CIJIaBa INpPU KOMHATHOU
TEMIIepaType U CXeMaTHYHO M300pa3uTh CTPYKTYpY CIUIaBa
JIBOMHOM CHCTEMBI ¢ OTCYTCTBUEM PACTBOPUMOCTH (C IOJIHOM
pacTBOPUMOCTBIO, C OrPAaHUYEHHOM PacTBOPUMOCTHIO)
KOMITOHEHTOB B TBEP/IOM COCTOSIHUU.

27. Onummre oOpa3oBanue nenedypura. B kakux
CIUIaBaxX OH 00pa3yeTcs, KaKOBbI YCIOBHSI €ro 00pa3oBaHus?
Kakoii neneOyput Ha3bIBalOT IpeBpalieHHbIM? CXeMaTUuYHO
u300pasuTh CTPYKTYpy JieaeOypuTra TMpH KOMHATHOM
TeMIeparype.

28. Onumure  oOpa3oBanue  mnepaura.  KakoBbl
ycIIOBUSL 00pa30BaHMs U XapaKTEPUCTHKHU 3TOM CTPYKTYpbI?
CxemMaTuyHo  W300pa3uTh  CTPYKTYpy MepiauTa Ipu
KOMHATHOW TeMriepaType. KakoBbl pa3sHOBHIHOCTH 3TOH
CTPYKTYpBbI?

29. N300pa3uth nuarpamMmy COCTOSIHUSI JKEJIe30 —
KapOua okemesa, yka3zaTh (a3sl BO BceX 00JacTiIX
JUarpaMMbl, PAacCMOTPETh  MpEBpAllEeHUs B  CIUIABE,
coaepxariem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kax
TakoW cIulaB HasbiBaeTcs? Paccuntarh OTHOCHUTENBHOE
KOJINYECTBO CTPYKTYPHBIX COCTABIIAIONIMX B 3TOM CIUIABE U
CXeMaTUYHO H300pa3uTh €ro CTPYKTYpYy NpU KOMHATHOMN
TEMIIEPATYPE.

30. OOBsICHUTD, YeM JAuarpaMma »xeye3o — rpadur
OTJIMYAETCS OT AUarpaMMBbl JKesie30 — [eMeHTHUT. M300pa3uth
CXEeMAaTUYHO CTPYKTYphl CEpbIX YYIr'yHOB C pa3HOH
METAJIINYECKON OCHOBOI1 (peppuTHOH,
(beppuUTHO-TIEPIUTHON, MEPIUTHOM) M C pa3HoM Gopmoit




rpaUTOBBIX BKJIIOYCHUH (IJITACTUHYATOMW, IITApPOBUIHON).
OOBSACHUTD, KaK MPOMCXOTUT Tpolecc TpaduTH3ALUU U
(bOopMHUpPOBaHHUS CTPYKTYPHI B 3THX CILIaBaX.

IIpumepHble NpaKTHYECKHUE 32IaHNUS IS IK3aMeHa:

1. N300pa3uth MOJHYIO JuMarpaMMy COCTOSIHUS
Kele3o —  yraepoi, ykaszaTb ¢a3bl BO BceX 00JacTix
JarpaMmbl, pacCMOTPETh IPEBPAILIECHUS B CIUIABE CUCTEMBI
xKenme3zo —  Kapoua skenesa, coaepxamiem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak taxoii crijiaB Ha3bIBaeTcs?
Paccuntarh OTHOCUTENIBHOE KOJUYECTBO CTPYKTYPHBIX
COCTABJIAIONINX B 3TOM CIUIaBE M CXEMAaTH4YHO H300pa3HUTh
€ro CTpyKTYypy IIpH KOMHATHOM TeMIieparype.

2. N300pa3uth MOJHYIO JUMarpaMMy COCTOSIHHUS
Kelezo —  yriepoja, ykasaTrb ¢a3bl BO Bcex 00JacTsx
JMarpaMMbl, pacCMOTPETh IPEBPAILECHUS B CIUIABE CUCTEMBI
xKene3o — rpadut, comepxkamem 2,5 % C, c pasHoii
METaJUIMYECKOU OCHOBOH (pepputHOH,
(beppUTHO-TIEPIUTHOM, MEPIUTHOM) W C pa3HOH (opMoit
rpa@uUTOBBIX BKIOYCHHHA (TJIACTUHYATOW, IIIAPOBUIHOMN ).
Kax takoii cruiaB HazbiBaeTcsa? CxeMaTUYHO U300pa3UTh €ro
CTPYKTYpY NIPU KOMHATHOM TeMIiepaType.

3. Pacmm¢poBaTh Mapku cTanu, ykazaB COJepKaHNUE
yriaepoaa, BHA M COJCp)KAHUE JIETUPYIOUIUX 3JIEMEHTOB,
KauyecTBO, HA3HAYEHHUE U IPUMEPHBIE CBOMCTBA.

4, PaciudpoBate  Mapky  ceporo  (JuTeiHOrO,
BBICOKOIIPOYHOT'0, KOBKOI'0) YyT'yHa, yKa3aB €ro CTPyKTypy U
YCIIOBUS IOTy4EHUS

5. HazoBure KpuUTHYECKHME TOYKH CTaId W UX
o0Oo3HaueHne. Kak oHu onpenensorcs? VYkazare HX
noyioxxeHnue Ha auarpamme Fe-C.

6. Kakoi ayCTEHUT " oueMy Ha3bIBAIOT
nepeoxjaxaeHHbiM?  Kak  ompenenuts  creneHb  €ro
NEPEOXJIAXKACHNA?

7. Ilouemy B 3aKajeHHOM CTalM BCerAga IMPUCYTCTBYET
OCTaTOYHBII ayCTEHUT?

8. Kak  MOXHO  HCHOIB30BaTh  HAa  NPAKTHKE

U30TEPMHUECKUE HarpaMMbl pacnaja MepeoxJiaxIeHHOIO
aycTeHuTa?

9. Kak wn3MeHsTcs cBoOicTBa CcTanu NpU yBEIMUYCHHUH
CKOpOCTM  OXJIQKJCHHsS B  TEPIUTHOM  HWHTepBaie?
OOBsACHUTD, TOYEMY?

10. BriOpare Hambosnee OHUCTIEPCHYIO CTPYKTYPHYIO
COCTaBIIAOLIYIO, (hopMupytomytocs npu Iupdy3HOHHOM
pacmajie nepeoxaax/IeHHOT0 ayCTeHUTA.

11.  Yro obmiero u B yeM OTJIMYMS B CTPYKTypax MepIIuT,
COpOUT U TPOOCTUT?
12. OOBsACHUTH, TMOYEMY MAPTEHCUT HMEET BBICOKYIO

TBEPAOCTh. 3a4€M CTajlb CO CTPYKTYpPOMl MapTEHCHTa HaJll0
MOJBEpraTh OTIYCKY?

13. OOBsICHUTD, B KaKoM cTamu OyJeT BbIIIE TBEPIOCTb
npu 3akanke: B cranu 45 wim 30XI'C?

14. OObsiIcCHUTh, y KakoW crtasu Oyzaer Oojblie




MPOKAJIMBAEMOCTh — YIJIEPOJUCTOM WJIU JIETUPOBAHHOM?
3ayeM HEOOXOAMMO 3HATh MPOKAINBAEMOCTh CTAIN?

15. Kak BbIOpaTh CKOPOCTh OXJIAXKACHUSI IIPU 3aKAJIKE JIJIS
IIOJIyYE€HUSI MAapTEHCUTHON CTPYKTYphl IO BCEMY CEUEHMIO
n3nenusa?

16. JUis  kakoM  cTald —  JO3BTCTOMOHOM WU
3a3BTEKTOMIHON — HYKHO MPUMEHATHh HEIMOJHYIO 3aKaJKy?
[Tosicuuts, ucnonw3ys nuarpammy Fe-C.

17. CpaBHHUTE CBOMCTBA CTAIM C OCHHUTHOW CTPYKTYpOU
¥ MapTEHCUTHOH CTPYKTYpOH, ¢ OCHHUTHON U TPOOCTUTHOM
CTPYKTYpoil. OOBSCHUTE pa3TUUHSL.

18. [Touemy npu OTITyCKE 3aKaJe€HHOM CTaJH BBHIOMPAIOT
pa3InYHbIe TeMIIepaTypbl HarpeBa?
19. Kaxkas cranp nocne ymyumieHus: Oyzner uMeTh OoJiee

BBICOKYIO TBEpAOCTh: cTainb 45 wim crane 30XI'C, ecinu
OTILYCK IIPOBOAMJIM IPU OJTHOM U TOM e Temreparype?

20. [louemy pexylmiuii HHCTPYMEHT M3 YIIIEPOAMCTOU
CTaJli TMOABEpraroT Hu3koMmy otnycka. Kakas Oyner
CTPYKTypa U CBOWCTBA TAKOI'O MHCTPyMEHTa?

21. B d1em ocHOBHas OCOOEGHHOCTb W TMPEUMYIIECTBA
TEPMOMEXaHHUYECKOW 00padOTKU CTaIH?
22. C Kakod I[EJIbl0  HACBHIAIOT  IOBEPXHOCTh

HU3KOYIJIEPOAUCTON CTaIM yIIIepoaoM?

OIIK-1.3

[Ipumensier  meToAbI
MOJIETUPOBAHUS H
MaTeMaTHU4IeCKOTr0O
aHanu3a Ui perieHus
3amad

IIpumepHbIe NpaKTHYECKUE 3aJaHNS /ISl 3a4€eTa 10
peleHuIo 3a/1a4 U3 Npo¢ecCHOHATILHOM 001acTH

1. Kak mnpoBectn wmakpoananu3? KaxoBbl ero ieinu,
METOBI?

2. Kakum MeTonoM MOKHO HCCI€10BaTh paclpe/iesieHne
Cepbl B CIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak mnpoBectu ray0oKoe TpaBieHHE CTaJbHOTO
oOpasua. Kakossl ero nenu?

4. Kakum MeTogoM MOKHO BBISIBUT MOpPBI, TPEUIUHBI,

PaKOBUHBI, KpYNHbIE HEMETAJUIMYECKUE BKJIIOUYEHUS B
OTJIUBKE (CIIMTKE, OTIUBKE, IOKOBKE, TpoKaTe)?

S. IIpn MakpoaHanu3e CIMTKa BBIABICH JMKBALIMOHHBIN
KBazpaTr (moxycajoyHas JIMKBaLUs, OCEBas IOPUCTOCTb,
CKBOPEUHUK, KaMHEBUJHBIM H37I0M, (DJIOKEHBI, MU(EpHBIN
U3JI0M, paccioeHue). OObSICHUTh MPUUUHBI MTOSIBIEHUS 3TOTO
nedexkra U BO3MOXKHBIE CIIOCOOBI  €ro  HCIpaBJICHUS
(mpenoTBpaILEeHus).

6. Kak oTnMuuTh yCTalOCTHBIN M3JI0M OT MPOYUX BHUJIOB
nznoma? KakoBbl IPUUMHBI TPOSBIEHUS TAKOTO U3JIoMa?

7. Kak oTiimunTh BsI3KO€ pa3pylIieHHe OT XpynKoro?

8. Kak mnpoBecTH MHKpPOCKOIMYECKOE MCCIIEN0BAHUE
METAJNINYecKoro wmarepuana? YTo MOXKHO BBIIBUTH C
ITOMOUIBIO TAKOTO MCCIIET0BaHUsA?

9. Kak MOXHO MNOBIMATH Ha BEJIWYUHY 3€pHA IpHU
KpucTtau3anuu Metaa? Kakue Mepbl MOXKHO IPEATIOKNTh
JUISL TOTO, YTOOBI 00€CIEUNUTh NOJyYEeHUE METIKOTO 3€pHa ITPU
KpUCTAJIIN3aLUu?

10. OOBsACHUTH, B YeM pa3IHyde MEXIy XOJOTHOW U
ropsiueil miactuyeckoi  aedopmarusamu? I[louemy mpu
XOJIOMHOW  TIaCTHYEeCKoW  nmedopmarmu  Habmromaercs




YIOPOYHEHUE METAJLIA, a PU TOPSTYEH ATOTO HE MPOUCXOAUT?
11. Kax BOCCTaHOBUTH IJIACTUYHOCTD
X0JIOAHO1e(hOPMUPOBAHHOTO JICcTa (kamTuOpoBaHHOMN
3aroTOBKM, BOJIOYCHOW TMpoBOJIOKH)? Kak ocCyIiecTBUTh
OTepaIUIo PEKPUCTAIIIN3ALUOHHOTO OTKUTra?

12. Kak omnpenenuts Tpeaen  ynpyrocta  (mpenen
TEKYy4eCTH, Mpeesl MPOYHOCTH, OTHOCUTENILHOE YATUHEHHE,
OTHOCHUTEJIbHOE CY)KEHHE, TBEPAOCTb, YIAPHYIO BSI3KOCTD)
Marepuaia?

13. Kak ompenenuTh OTHOCHTENBHOE KOIWYECTBO (a3
(CTPYKTYpHBIX COCTABIIAIOIINX) MIPH 3aJJaHHOU TemIepaType
B BOMHBIX ciitaBax? [losicHuTh rpaduuecky.

14. Tlpu kakux YCJIOBHUAX B METaNIMYECKUX CILIaBaX
MOXET 00pa30oBaTh TBEPAbI PACTBOP 3aMeIIeHUs (TBEpAbIH
pacTBop BHEJ[PEHUS, XUMHYECKOe COEJIMHEHUE,
MEXaHWYeCKass CMeCh KOMMOHEHTOB)? Kak BBITISAIAT
obnactu 3TuX (pa3 Ha qUarpaMmax COCTOSTHUS?

15. CxemaruyHo H300pa3UTh KPUBYI OXJIKICHUS MU
CTPYKTYpY JI000TO CIlaBa ABYXKOMIIOHEHTHOW CHUCTEMBI (C
OTCYTCTBHEM PACTBOPUMOCTH, C TIOJTHOM PACTBOPUMOCTEHIO, C
OTPAaHUYEHHON PACTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPIIOM
COCTOSTHUM) NIPH KOMHATHOM TeMIieparype.

16. CxemarnyHO HM300pa3UTh CTPYKTYPY JFOOOTO CIUIaBa
JIBYXKOMITOHEHTHOHM CHCTEMBI P KOMHATHOI TeMIieparype,
paccuMTaB  OTHOCHUTEIBHOE KOJMYECTBO  CTPYKTYPHBIX
COCTaBIISIOLIUX.

17. Ilpu MHUKpPOCKONMMYECKOM MCCIEAOBAHUU B CIUJIaBe
HaOmoal0TCs 3epHa ¢eppuTa U HEOOIBIIOE KOJTUYECTBO
nementuta. Kak HaspiBaeTcs Takoil criaB? KakoBel ero
CBOIicTBa U 00JaCTH IPUMEHEHUS?

18. Tlpm MHUKpPOCKOIHMYECKOM WCCICIOBAHUN B CIUIaBE
HabmoaroTest 3epHa (eppura u mepiaut. Kak HazpiBaeTcs
Takoi cruiaB? KakoBbl €ro CBOMCTBAa U KaK OHU 3aBHUCST OT
KonnuecTBa nepiauta? KakoBel 001acTH MpUMEHEHUsS ATHX
TJ1aBOB?

19. Ilpu MHUKpPOCKOMHMYECKOM HCCIEAOBAaHUU B CIUIaBE
HaOmromatorcs mepiauT. Kak HaspiBaeTcss TakoW criiaB?
KakoBbI pa3HOBUJIHOCTH TaKOW CTPYKTYpPBI M Pa3Iuyusl B UX
cBOMCTBax?

20. IIpu MHMKPOCKONMHMYECKOM HCCIEJOBAHUH B CIIJIaBe
HaONIOJAIOTCA TEPJIUT M CeTKa IIEMEHTHTa IO TpaHuIlaM
3epeH. Kak Ha3biBaeTcs Takoil criiaB? KakoBbl ero cBoiicTBa
1 o0nacTy MpUMeHeHus?

21. Ilpu MHKPOCKONHMYECKOM WCCIIEJOBAHUH B CILJIaBe
HaOmromaercss neaeOyput. Kak HaspBaeTcsi Takoil criiaB?
KakoBbl ero cBoiicTBa U 00J1aCTH IPUMEHEHUS?

22. Tlpm MHUKpPOCKOIMYECKOM WCCIIEJOBAaHHH B CIUIABE
HabmoaroTes 3epHa depputa U BKIoYeHHs rpadura. Kak
Ha3bpIBaeTCsl Takue cruiaBbl? KakoBbl  pa3HOBHIHOCTH
CIUJIaBOB C TAKUMU CTPYKTYPHBIMHU COCTABIISIOIIMMU, KAKOBBI
pasnuyus B UX CBOMCTBax?

23. Ilpu MHKPOCKONHMYECKOM WCCIIEJOBAHUH B CIIJIaBE
HaOmoaroTcs  3epHa deppuTa, MEePIUT W BKIFOYCHUS




rpaputa. Kakx HazpBaeTcs Takuwe crutaBel?  KakoBwI
Pa3HOBUJHOCTH  CIUIABOB C TaKUMH  CTPYKTYpHBIMU
COCTaBIISIOLIMMU, KAKOBBI Pa3INyuus B UX CBOWCTBaX?

24. Tlpm MHUKpPOCKOIHMYECKOM HCCIEJIOBAaHUH B CIUIABE
HAOMOAl0TC  MepauT U BKiIodeHus rpadura. Kak
Ha3bIBaeTCsl Takue crulaBbl? KakoBbl  pa3sHOBHUIHOCTU
CIUIABOB C TAKUMH CTPYKTYPHBIMHU COCTABJISIFOIIIMMHU, KAKOBBI
pasnuyus B UX CBOMCTBax?

25. Kak maeHTuduUIupoBaTh B CTAJIM BUIMAHIITETTOBYIO
cTpyktypy? Ilpu Kakux ycioBusSX OHa MOXKET 00pa30BaThCs
U KaK 3TO MOBJIMSIET HA CBOWCTBA CTaNIN?

26. Ilpm KakuxX yCIOBHAX B CTall MOXET 00pa30BaThCs
nepeceieHubiii pepput? Kak OH MOBIMSIET Ha CBOMCTBA
cranmu. Kak npenorBparuts ero oobpasoBanue?

IIpumepHble NpakTHUYECKHUE 32JaHUS JIS1 IK3aMeHa 110
penleHnIo 3a1a4 U3 npodeccuoHaIbLHOI o0i1acTu (5
ceMecTp)

1. OOBsICHUTB, KaK BBHIOpATH COJEpkKAHUE YIIIEpoja B
CTaJIM ISl U3TOTOBJICHUS JI€TAIM MAIllMH, KOHCTPYKIIUU WU
COOPYXKEHHUS.

2. OOBsICHUTH, KaK BBIOpATh COJAEpXKAHUE YIiiepoja B
CTalld NS W3TOTOBIEHHUS  PEXyIIero (IITaMIOBOIO)
MHCTPYMEHTA.

3. Kak mo cTpykTypHOMY IpHU3HAKy MOKHO ONPEAEIUTH
cTayib (Oenblil YyryH, cepblii 4yr'yH, NOJOBUHYATHIN YYI'yH,
JKEJIe30 TEXHUYECKON YUCTOTHI)?

4. OOBSACHUTD, MOKHO JIM UCIIOJIB30BATh OCINbIA YyT'yH B
Ka4yecTBe KOHCTPYKIIHOHHOTO MaTepuala.

5. OOBSICHUTP TNPEUMYIIECTBA CEPOro UYyryHa IO
CPAaBHEHMIO CO CTAJIBIO.

6. OOBSICHUTH, MOXKHO JIM UCIIOJIb30BaTh OEJbI Yyr'yH B
KaueCTBE KOHCTPYKIIMOHHOTO MaTepuasa’?

7. OObscHuTh, Kakasg ¢opma rpaduTa B MEHbIIEH

CTENeHU ocialiseT MeTaIMYecKyl0 OCHOBY uyryHa? Kak
MOJIYYUTh Takyto Gopmy rpadura B oTIuBKe?

8. Kak mnomyuuts OTIMBKY €O CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pa3HOBUJJHOCTH CTPYKTYpPbI TAKOT'O Yyr'yHa
U €ro cBoiicTBa’?

9. [loueMy He NPOUCXOOUT YIPOYHEHHUS CTaJld IpU
ropsueil miactudeckoit negopmanuu npu 1050 °C?

10. Touwemy medopmarust ceuHma (Tmn. = 327 °C) mpu
KOMHATHOU TeMITepaType SABIsAETCS ropsueit aedopmarueii?
11. Tlpum PEKPHUCTAIUIN3ALIMOHHOM OTXKUTE
XOJOMHOKATAaHOW JIEHTHI Hu3 cTanmu 08K oXJaxkIaeHHe B
unTepBasie Temneparyp 680 — 370 °C Bemyr ¢ Mmamnoi
ckopocThio. [Tlouemy 3T0 HEeoOxoaUMO?

12. Ha3HauuTh PEeXUM PEKPUCTAIUIN3ALMOHHOTO OTKUTa
JUIS1 HAKOYTJIEPOJUCTOMN XO0IO0JHOKATaHO! JINCTOBOM CTAJIH.
13. Kak ompenensioT CKIOHHOCTb CTaIM K POCTY 3epHa
npu Harpese?

14, Ha3HauuTh peKUM MOJTHOTO OTXKHIa JJIsl CTAM MapKH
45.

15. Ha3HauuTh pexuM HOpPMAaJU3alUH Ul CTalld MapKu




45.

16. BriOparb TepMuueckyro 00pabOTKy AJISl HCIIPaBICHUS
BUJMAHUITETTOBOM CTPYKTYpPbI B CTAJIbHOM OTJIUBKE.

17. BriOparb TepMUUeCKyI0 00pabOTKY AJISi HCIIPaBICHUS
KPYITHO3EPHHUCTOM CTPYKTYpPbI TOpSYEKaTaHOW CTAJIH.

18. BwiOparh 3akamouHyl cpeny, O00ecleYrBaIoNIyo
HauOOJIBIIYIO IPOKAIMBAEMOCTb YIIIEPOJUCTOM CTalu.

19. BeiOparp  3akajo4yHyl0  cpeay  JUIA  3aKaJKu
JIETUPOBAHHOW YTJIEPOAUCTON CTAJIH.

20. BroiOparp pexuM OTHYCKa 3aKaJeHHOH  cTauu,
o0ecrneunBaroInil COXpaHEHNUE BbICOKON TBEPAOCTH.

21. BroiOpatp pexuM OTHYCKa 3aKaJeHHOM  cTauu,
o0ecreunBaroIuil BBICOKHE yIIpyrue CBOMCTBA

22. BolOpatp pexuM OTHYCKa 3aKaJeHHOH  cTauu,
o0ecrieunBarOIMi ~ COYETaHUE  BBICOKOW  NPOYHOCTH,
TBEPJIOCTH, IJIACTUYHOCTU U YAaPHOH BSI3KOCTH.

23. Cranb 45 Obl1a MOABEPrHYTa HArPEBY MO/ 3aKAIKY 10
temneparypbl 740 u 840 °C. Kakoil pe:xuM HarpeBa BbIOpaH
[IPaBWJIbHO U N10YEMY?

24. Cranp Y10 Oblna moABepruyTa HarpeBy IO 3aKajKy
no temmeparypel 740 u 900 °C. Kakoil pexxum HarpeBa
BbIOpaH NPaBWIBHO U IOYEMY?

0) [Hopsinok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJIH U KPUTEePUH
OlleHUBAHMS:
[IpomexyTouHasi aTTecTALMA MO JUCHUILINHE «MaTepHaioBeleHHe» BKIIOYAeT TEOPETUUECKHE
BOITPOCHI, MMO3BOJIAIOIUEC OUCHUTh YPOBCHb YCBOCHU A 06y‘IaIOHII/IMI/IC$I 3HaHI/II71, N IIPAKTUYCCKUC
3aJJaHus, BBIBISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUI U BIIAJICHHM, U TIPOBOJUTCS B BUJE 3a4eTa
¥ 9K3aMEHa.
3aueT mpoCTaBIsAETCS MOCTE OLEHKHU 3HAHUN 00YUaroIUXCsl 10 Pe3yIbTaTaM 3alUThl BBITIOTHEHHBIX
1a00paTOPHBIX pabOT U KOHTPOJIBHBIX padOT, BKIIOYAIOIIUX TEOPETUUECKHE BOMIPOCH! U IPAKTUYECKUE
3a/laHusl.
IMoka3aTenu U KPUTEPUH OLIEHNBAHUS 3a4eTa:
Jl1s mosydeHus: OlleHKU

— <GaYTECHO» — o6yqa}01um71¢$[ JOJIKCH IMOKAa3aTh 3HAHWA HEC TOJIBKO Ha YPOBHE BOCIIPOU3BCACHUSA U
00BsicHeHUsT HH(pOPMALINK, HO ¥ UHTEIJICKTyaJbHble HABBIKH PElIeHus: MpoOaeM U 3a1a4, HaXOXKIACHUS
YHUKAJIBHBIX OTBETOB K HpO6JI€MaM, OLCHKHW U BEIHCCCHUA KPUTHUCCKHUX CY)KZIGHI/II\/'I;
— «He 32a4TeHO0» — O0yJaIOUIUIiCs He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsCHEHUS I/IH(l)OpMaIII/II/I, HC MOXCT MMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKHW PCIICHUA ITPOCTHIX 3a1a4.
DK3aMeH M0 JaHHOW AUCUHUIUIMHE IPOBOAUTCS B YCTHON (hopMe IO SK3aMEHALIMOHHBIM OHIIeTaMm,
KKIBIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3a/1aHHUE.
IMoka3aTed U KPUTEPUH OLIEHNBAHUS DK3aMeHa:
— Ha OIEHKY «OTJMYHO0» — O0yUaIOUIHIiCs IEMOHCTPUPYET BBICOKUI YPOBEHD C(HOPMHUPOBAHHOCTH
KOMITETECHIINI, BCECTOPOHHEE, CHCTEMATHYECKOE U TITyOOKOE 3HAaHHWE YI4eOHOro MaTepraia, CBOOOIHO
BBITIOJTHSET MPAKTUYECKUE 3a/1aHUs, CBOOOIHO ONEepPUPYET 3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B
CUTyalusx MHOBBIIIIEHHON CIIOKHOCTH.
— Ha OIEHKY «XOPOLI0» — 00yYaIOIIHIiCs IEMOHCTPUPYET CPEAHUNA YPOBEHb CHOPMUPOBAHHOCTH
KOMH@T@HHHﬁZ OCHOBHBLIC 3HAHUA, YMCHUS OCBOCHBI, HO NOIIYCKAKOTCA HE3HAYUTCIIBHBIC OI]_II/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUS MTPH aHATTUTHYECKUX OTEPaIUsX, IEPEHOCe 3HAHUN U YMEHUI Ha HOBBIE,
HECTaAaHAAPTHBIC CUTYyalluH.
— Ha OIEHKY «y/0BJE€TBOPUTEIbLHO» — 00YUYaIOUTUICS TeMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI JTOMYCKaIOTCS OMUOKH,
MIPOSIBIISIETCS] OTCYTCTBUE OT/IENBHBIX 3HAHHMA, YMEHHI, HABBIKOB, 00YJaIOIIUNCS UCTIBITHIBACT



3HAUUTENBHBIE 3aTPYAHCHUS [IPH ONIEPUPOBAHUH 3HAHUSIMH U YMEHUSMU TIPH UX TIEPEHOCE HA HOBBIE
CHUTYAIIHH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbLHO» — 00YJaIOIIUICS JEMOHCTpUPYET 3HaHus He Oosee 20%
TEOPETUYECKOTO MaTepraa, JOIMYCKaeT CYIECTBEHHbBIC OIMOKH, HE MOXKET I0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.






