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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM o1y Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJy Ha 3acefanuu Kapeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPUATIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Hensmu ocBoerus aucuuianasl KMATEPUAJIOBEJIEHUE sBnsiroTcs:
puoOpeTEeHNE CTYICHTAMH TEOPETUIECKUX 3HAHUN O 3aKOHOMEPHOCTSIX, OMPEIESIISIONTNX
CBOIMCTBa MaTepUaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS U IPOTHO3UPOBAHUS CBOMCTB U
MOBEJICHUS MaTEPUAJIOB B PA3JIMYHBIX YCIOBHIX UX 00pAaOOTKHU M DKCIUTyaTalluH,
HE0OX0UMBIX OakanaBpy 1o npoduro ««HbDopManOHHBIE TEXHOJIOTHH B COBPEMEHHBIX
JUTEHHBIX MPOIeccaxy IS II0A0TBOPHOU MPOoheCcCHOHANBHOM IeATeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnraa MatepuaoBeieHHe BXOJUT B 0053aTeNIbHYIO YacTh y4eOHOro I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

dusnueckas XuMus

BBenenue B HanpaBiIeHUE

OO0mias 1 HeOpraHu4ecKas XuMus

dusuka

3HaHus (YMEHUs, BIIAICHU ), TOJyYSHHbIE IPU N3YYEHUH JaHHOM TUCLUILIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

[TonroroBka k cade u caya rocyJapCTBEHHOIO 3K3aMeHa

Meroas! nccnenoBaHus MaTEPUAIIOB U IIPOLIECCOB

VYuebHas - HayyHO-HUccienoBaTeabckas padoTa (MolydeHue NepBUYHbIX HaBBIKOB
Hay4YHO-HMCCIIEI0BATENbCKON pabOThI)

[TonroroBka K mpoueaype 3aluThl U 3allKUTa BbITYCKHON KBATU(PUKAMOHHON
paboThI

[IpoekTHas neATeIbHOCTD

OCHOBBI KOHCTPYMPOBaHUS JINTBIX AETaJICH

CtpykTypooOpa3oBaHUE B OTIMBKAX

[Tpou3BoaCTBEHHAs - TEXHOJIOTHUECKas (IPOEKTHO-TEXHOJIOTHYECKast) TpaKTHUKa

ITpon3BoaCcTBEHHASA-IPEANUIITIOMHAS TPAKTHKA

CrneunanbHble UyT'YHBI

IIpou3BOACTBO OTIUBOK U3 CTAJIA U YyI'yHA

IIpou3BOACTBO OTIMBOK U3 IIBETHBIX CIIJIABOB

TexHOJI0rHsl FOBETUPHOTO JIUThS

TexHOoIorus IMTEHHOr0 IPOU3BOACTBA

3 Komnerenuuu odyyaromuierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOEHHS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHUS TUCHUIUIMHBI (MOAYsl) «MarepuaioBeeHue»
oOyuaroluiics 10JKeH 001a1aTh CIEAYIOIMMU KOMIETEHIIUSMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

OIIK-1 Cnocoben pemats 3a1a4u TPOPECCHOHATEHOMN ACSITEIPHOCTH, TPUMEHSIST METO/IbI
MOJICIIMPOBAHNS, MATEMAaTHUECKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC U OOIIEHUHKEHEPHBIE
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI M IPUHLIUIIBI IPH PELICHUH
IIPAKTUYECKUX 3a7a4

OIIK-1.2 PermraeT cranapTHbie mpodeccroHaIbHbBIE 3a/1a41 C TPUMEHEHUEM
0O0IIeNHKEHEPHbIX 3HAHUN

OIIK-1.3 [IpuMmeHsieT MeToABI MOAECIIUPOBAHNS U MATEMATHYECKOTO aHAIN3a JIIs
pelieHus 3a1a4 TEOPETHUYECKOr0 U MPUKIIATHOTO XapakTepa




4. CTpyKTypa, 00b6M U COEpKaAHNE TUCUUIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHUI] 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 145,9 akas. yacos:

— ayautopHas — 140 akan. 4acos;

— BHeayauTopHas — 5,9 akajl. 4acos;

— camocTosTenbHas pabota — 88,4 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 17,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
o =
B B aKaJ. yacax o] Bug KOHTPOJIA
Paznen/ Tema 3 ( ) == . Kox
[— g & © | camocrosiTenpHON |  yCIIeBaeMOCTH H KOMITETEHIIHH
£ = .
3 g E paboThI OPOMEXKYTOUHOIM
nmab. | mpakT. | £ &
Tlex '8 aTTeCcTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pons matepuana B
9KCILTyaTallly U3/eTHH. .
[IpopaboTka Texymmmit
OCHOBHBIE ITOHSITHS. Teope "II‘)I/I‘IECKOFO KOHTYH(')IHB_ OIIK-1.1,
HWcropus passurus 2 1 P TDOIE: OIIK-1.2,
(JIEKIIMOHHOTO) VYeTHbIN 3KCTIpecc-
MaTepUaTIOBEICHUS KaK MATeDHANa OlPOC OIlK-1.3
Hayku.Kiaccnduxkarus P p
MaTepuaoB.
3 [IpopaboTka
1.2 Knaccudukarus JIEKIIUOHHOTO Texymuit
MarepuanoB. OCHOBHBIE Marepuaa; KOHTPOJIb:
CBOICTBa MaTepHasoB. MOJITOTOBKA K 3amura OIIK-1.1,
CBs13b MEXITY CTPYKTYpPOH H 2 2 1 nmabopaToOpHEIM nmabopaTopHBIX OIlK-1.2,
CBOICTBAMH MaTepHaJOB. 3aHATHUSM; pabor. OIlK-1.3
Mertop! HCCIeOBAHUS MIOJTOTOBKA K KonrponbHas
CTPYKTYPBHIL. KOHTPOJILHOH pabota
pabore
Wroro no pazneny 4 2 2
2. ATOMHO-KPHCTAJUINYECKOE
CTPOSHHE MaTEePUAIIOB
IMpopaboTka
2.1 Bunpl kpucraiioB JIEKIIMOHHOTO
) ) Texkymuil KOHTPOIIb OIlK-1.1
Kpucrannuueckas peuierka. Marepuana; yu p '
TTomumopduzm 2 2 TIOATOTOBKA K Konrpobas OMR-1.2,
AHuzOT p ' N pabota OIlK-1.3
POTIHSL. KOHTPOJIbHON
3 pabore
[IpopaboTka
2.2 JledexTsl JEKIUOHHOTO .
KpH}c:[Ta?;anecxoro MaITIepHana' Texymuii kouTpos, OIK-1.1,
2 2 ’ Kontponbhas OIIK-1.2
cTpoeHusi. MexaHu3Mbl MIOATOTOBKA K p '
N pabora OIIK-1.3
muhdy3un KOHTPOJIbHOU
pabore
Wroro no pazneny 4 4

3. Kpucrannusamnus pacrjiaBoB




IIpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoauHamuueckue MaTeDHAIa: Texymuii KOHTPOIb
YCIIOBHSI KPUCTAJUIU3AIUH. noz[rolT) OBKa’K Kontponbhas OMK-1.1
Mexanusm pabota '
KpUCTAJUIM3aLUH nabopatopHsiM 3amura OIIK-1.2,
P ) 3aHATHAM; OIIK-1.3
TTapameTpsl HOATOTOBKA K 71a00paToOpHBIX
KpHCTAITH3aIIUH. . pabot
KOHTPOJIBHOH
pabote
IIpopaboTka
3.2 Camomnpou3BoIbHAS U JIEKIIHOHHOTO Texymuii KOHTPOID
HECaMOIIPOU3BOJIbHAS Marepuana; IZOHT oanaﬁl
KpUCTAJUIM3ALHS. MOATOTOBKA K a%OTa OIIK-1.1,
MoaudunupopaHue. 1a60PaTOPHBIM é’amnm OIIK-1.2,
JennputHas 3aHATHAM; 1A60DATODHEIX OIIK-1.3
kpucTammsanusi. CTpoeHue MOATOTOBKA K pa60$
CIIMTKA KOHTPOJIBHOMH p
pabote
Wroro no pazneny
4. Oedopmanus 1 HarpeB
Je(OpPMUPOBAHHBIX MaTEPUAJIOB
IIpopaboTka
4.1 Ynopyras u JIEKIINOHHOTO Texymuii KOHTPOID
ractTuyeckas aedopmars. Mmarepuana; Iz/om OJ'IBHaI.)SI
Mexanusm gedopmanuu. MOJATOTOBKA K a%OTa OIlK-1.1,
M3menenune cTpyKkTypsl U 11a00paToOpHBIM EIl)a i OIIK-1.2,
CBOWCTB 3aHSATHUAM; 1360 I;'ITO HBIX OIlK-1.3
MOJMKPHUCTAIITTYECKOTO MOATOTOBKA K P a6o$
MeTaiIa pu AehopMarum. KOHTPOJILHON p
pabote
ITpopaboTka
JIEKIITMOHHOTO .
MATeDHALIA: Texymuit KOHTPOIIb
4.2 V3MeHeHue CTPYKTYphI P ’ KouTpomnbnas
Y CBOICTB IpH HarpeBe [OATOTOBKA It aboTa OIK-1.,
negopmu OEI:aHHOFI()) nabopatopHsiM gamma OIK-1.2,
PMHp 3AHATHAM; OIIK-1.3
MeTaa. o 7Ta00paTOPHBIX
JI'OTOBKA K aGoT
KOHTPOJIbHOM p
pabote
Hroro no pazuery
5. Mexanuueckue cBoiicTBa
MaTepHaJoB
ITpopaboTka
JICKIHOHHOTO Texkymuit KOHTPOJIb OIlK-1.1
5.1 OcHOBHBIE TTOHSTHS U MaTepuana; IZIOHTpoanaEi OITK 1'2’
OTIpeICIICHHS. MOJITOTOBKA K Yo
P KOﬁT . pabota OIlK-1.3
POIBHOMN
pabote
IIpopabotka
JICKIITMOHHOTO .
MaTepuana; Texymuii KOHTPOIIb
5.2 Bugsl, MeTosl U ’ 3amura
AEL A MOATOTOBKA K t OIIK-1.1,
obopynoBaHue A 1a6OpATOPHEIM nabopaTopHBIX OIK-1.2
UCIIBITAHUS MEXAHUYECKHX pabot T
. 3aHATHUSM; OIIK-1.3
CBOMCTB. KontponbHas
MOJITOTOBKA K aGota
KOHTPOJIbHOM p
pabote

HWroro no pazaeny

6. ®a3oBbIE U CTPYKTYpPHBIE
TIPeBPAIICHUS B
JBYXKOMITOHEHTHBIX




METAJINIMYCCKUX CUCTEMAxX

IIpopaboTka
6.1 OcHOBHBIE TIOHSTHS H;‘;‘;g 0;1:;;0 Texymuii koHTpOTE, OIK-1.,
) 2 2 P ’ KouTtponbHas OIIK-1.2,
TEOPHH CILIABOB. MOJITOTOBKA K aGota OIK-1.3
KOHTPOJIBHON p '
pabote
IIpopaboTka
H;I:;[ZO;I:;;O Texymuii KOHTPOJIb
6.2 JluarpaMMbl IBOMHBIX p ’ KontponbHas
cucteM. PopmMupoBaHne [TOAIrOTOBKA K adora OIR-1.1,
or T' o P 5o §HBIX 2 4 2 11a00paTopHBIM é)a ura OIIK-1.2,
cnﬁﬁo}l;p g SAIBITIAM, 1260 ];-”[FO HBIX OlK-1.3
’ MOJATOTOBKA K P a6o$
KOHTPOJBHOMH P
pabote
HWroro no pazaeny 4 4 4
7. KenesoyriaepoancTsie CIUTaBhI
ITpopaboTka
KIIAOHHOT .
7.1 XapakrepucTrka JICKIHOMHOTO Texymuii KOHTPOJIb OIIK-1.1,
Marepuana;
JIUarpamMmbl Gpa3oBoro 2 2 KonTponbhas OIIK-1.2,
MOATOTOBKA K
COCTOSIHUS JKEJIE30-yTIIepPO/ KOHTPOITBHOf pabora OIlK-1.3
pabote
ITpopaboTka
KIIAOHHOT .
Hf/[aLTIe Ona;a'o Texymuii KOHTPOIH
7.2 ®opmupoBanue P ’ KouTponpuas
CTPYKTYpPBI CTaJIel 1 foAroToBka K aboTa OIK-1.1,
q Il)“YI:IO}];pB aBHOBECHOM 4 12 2 1abopaTopHsIM ga uTa OIIK-1.2,
C(})]C”iIOSIHI/II/Ip SAFCATHIM, nabo ];lTo HBIX OIK-1.3
’ MIOJITOTOBKA K pa6o$
KOHTPOJIbHOM p
pabote
HWroro no pazaeny 6 12 4
8. Kimaccudukanus, MapKupoBKa
1 IPUMEHEHHE
JKEJIe30YTIIEPOAUCTHIX CIIIABOB
ITpopabotka
K .
8.1 CBs13p MeXIY JICKIHOHHOTO Texymuii KOHTPOIHb
CTPYKTYpOM 1 cBOMcTBaMuU MaTepuaia, KouTpomnbnas
Cep}bllx qypr HOB TOJIrOTOBKA K a%OTa OIK-1.1,
Kjfaccn (gm):a M'ﬂ 2 2 2 11a00paTOPHBIM ga wra OIlK-1.2,
T3, 3AHATHAM; t OIIK-1.3
MapKHUPOBKa U IPUMEHEHUE HOAFOTOBKA K 1a00paToOpHBIX
CepBIX YyT'YHOB. KOHTPOHHOI pabot
pabote
IIpopaboTka
JICKLIMOHHOTO Texyiuii KOHTPOJIb
8.2 Bnusnue yrnepoaa u MaTepHana; ym P
o o Kontponbnas
npuMeceil Ha CBOMCTBa MOATOTOBKA K a6oTa OIlK-1.1,
craneii. Knaccudukanus, 2 6 2,1 n1ab0paTopHBIM ga ra OIlK-1.2,
MapKHUpOBKa U IPUMEHEHUE 3aHATHSM; - OIIK-1.3
. 1a60paTOpHBIX
YIJIEPOIUCTHIX CTalEH. MOATOTOBKA K aGor
KOHTPOJIBHON P
pabore
Wroro no pazneny 4 8 4,1
HWroro 3a cemectp 36 36 34,1 3a4éT
9. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
9.1 ®a30BbIe NpEBpALICHUSL 4 4 8 IIpopaboTka Texymuit OIIK-1.1,




JICKIIMOHHOT'O

Marepuana; KOHTPOJIb
MOATOTOBKA K KonTponbHas
B CTAI IDH HAIDEBE n1ab0paTOpHBIM pabota OIlK-1.2,
P Tpese. 3aHATHUAM; 3amnuTa OIIK-1.3
MOJITOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIBHOW pabor
pabote
ITpopaboTka
JIEKIIMOHHOTO .
. Texkymuit KOHTPOIB
Marepuana;
KonTponbnas
9.2 ®a3oBble NpeBpalIeHUs [TOArOTOBKA K paboTa OIR-1.1,
B’CTaJ'II/I MIPH OXJIAXKICHUN 4 4 8 nabopaTopHsiM 3amura OIIK-1.2,
P a ’ 3aHATHAM; - OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
. pabort
KOHTPOJIBHOU
pabote
Hroro no pazneny 8 8 16
10. OcHOBBI TEpMHUECKOI
00paboTKu
IIpopaboTka
ig : Lgl?:cf;; (?6 aboTke HI\G/[I;LT[: O::HO;O Texyuuwii koHTPOIS OIK-1.1,
Kjfaccnq)mca I/I?II;I/I 0B ‘ 2 ! 1o ro};omca’x Kontponbnas OIIK-12,
" ! n . pabora OIlK-1.3
TepMHUYECKON 00pabOTKHU. KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKIUOHHOTO N
) Texymmuii KOHTPOJIb
Marepuana;
Konrponbnas
10.2 Knaccudukarsi, 1ieis [IOATOTOBKA I abota OIK-1.,
I/IH VMCHEHHUE 0T>L1[<1/1r’a 2 4 ! nabopaTopHsiM é)a ura OIIK-1.2,
p ’ 3aHATHAM; - OIlK-1.3
11ab0paTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKLIIHOHHOTO .
. Tekymmii KOHTPOJIb
Marepuana;
KonTponpnas
10.3 3akanka cranu. Bunel foAroToBia K pabora OIK-11,
3a1.<am<1/1 ’ 3 6 8 1ab0paTOPHBIM amura OIIK-1.2,
’ 3AHATHAM; it OIIK-1.3
71a00PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOM
pabote
IIpopaboTka
10.4 IpeBparmienus npu H;I;];ZO::J?;O Texkymuit KOHTPOJIb
HarpeBe 3aKaJeHHOW CTaJIH. P ’ KonTponbHas
Ornyck cram MOJrOTOBKA K paBora OIIK-1.1,
Knaccuguka 1./1;1 eNb U 3 4 4 nabopatopisim 3amura OIIK-1.2,
TIHA, I 3aHATHUSAM; - OIIK-1.3
MIPUMEHEHUE BUJIOB 1ab0PaTOPHBIX
MOATOTOBKA K
OTIIyCKa. . pabor
KOHTPOJIBHON
pabore
HWroro no pazaeny 10 14 26
11. Knaccudukanpws,
MapKUpPOBKa, CBOMCTBA U
MPUMEHEHUE JIETUPOBAHHBIX
cTaneu
IIpopaboTka .
11.1 KoHCTpYKIIIOHHBIE JIEKIINOHHOTO Texymuid konTpos, OIK-1.1,
CT&'MH 3 4 2 MaTeDHANA: KonTponbnas OIlK-1.2,
' P ’ pabora OIlK-1.3

IIOATOTOBKA K




1a60paTOPHBIM

3aHATHUAM; 3amura
[IOJTOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIBHOM pabot
pabore
ITpopaboTka
JICKIIHOHHOTO .
. Texymuii KOHTPOIH
Marepuana;
11.2 HCTpyMEHTATIbHBIC Konrtponbhas
craynn. CTajay U CIUIaBbI C TIO/IrOTOBKA K pabora OIK-1.1,
’ 4 4 4 2,3 nabopaTopHBIM OIIK-1.2,
0CcOoOBIMU (PU3MYECKUMU U Samura
. 3aHATHUAM; OIIK-1.3
XUMHYECKAMHU CBOMCTBAMHU. 1ab0PaTOPHBIX
MOJATOTOBKA K
N pabot
KOHTPOJIbHOU
pabote
HWroro no pazaeny 7 8 43
12. MapkupoBKa, CBOMCTBA U
MIPUMEHEHHUE CIUTABOB IBETHBIX
METAIIIIOB
IIpopaboTka
JIEKIIMOHHOTO Texkymuii KOHTPOIIb
MaI;e naia; yuéa HuTa P OIIK-1.1,
12.1 Meanble criaBbl. 2 2 2 P ’ » OIIK-1.2,
MOATOTOBKA K 11a00paTOPHBIX OIK-1.3
n1abopaTopHBIM pabor '
3AHITHIM
4
[IpopaboTka
. JICKITMOHHOTO Texymuii KOHTPOJIb
12.2 AnroMunHuii 1 €ro MaLTIe ata: yﬂéa ura p OIIK-1.1,
criaBbl. CrjlaBel THTAHA. 3 2 2 o roIT)OBKa’K nabo Lauro HBIX OIIK-1.2,
IIpodue crnaBsbl. . paTop OIIK-1.3
1abopaToOpHBIM pabor
3aHATHAM
HWroro no pazaeny 5 4 4
13. HemeTanmuueckue
MaTepHabl
[IpopaboTka
13.1 OcHOBHBIE BUABI JEKITMOHHOTO Texymuii KOHTPOIHb OIK-1.1
HEMETAIITHYECKUX Marepuana; 3aImTa o
y 4 | 4 4 puaia, H OIK-1.2,
MatepuainoB. MIx cBoiicTBa 1 IOJATOTOBKA K 11a00paTOPHBIX OIK-1.3
MPUMEHEHHE. na00paTopHBIM pabot '
3aHATUAM
Wroro no pazneny 4 4
14. Dx3ameH
IMpopaboTka
JICKIIMOHHOT'O
Marepuania. .
s peHHe IIpomerxyTouHBIf OIIK-1.1,
14.1 Dx3ameH. 4 OHOJIIZI:IITeHLHOI‘O KOHTPOJIb OIIK-1.2,
A (Ox3amen) OIIK-1.3
MaTepHania.
TToaroroBka k
JK3aMeHY
HWroro no pasaeny
HWroro 3a cemectp 34 34 54,3 DK3aMeH
Hroro no aucuuruinie 70 70 88,4 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeieHNH yueOHBIX 3aHATHH MPEroiaBaHue JUCIUTUIUHBI
«MarepuanoBeieHHE» pean3yercs B GopMe KypCcoB, COCTABICHHBIX C HCIIOIb30BAaHUEM
pe3yabTaTOB HAYYHBIX UCCIIEIOBAHUH, IPOBOMMBIX Ha Kadeape, a TakKe B IIEHTPE
KOJUIEKTUBHOTO 1ojb30Banust MI'TY, B TOM uucie ¢ y4eTOM pEeruoHalbHBIX 0COOCHHOCTEN
npoeCCHOHATLHOMN IeATEIFHOCTH BHITYCKHUKOB | MOoTpeOHOocTel padoTonareneit (MMK,
MMK-METU3, benmar u ap.).

B npouecce npenoaaBanus IMCUUILUIMHBL «MaTepuanoBeeHre» IPUMEHSI0TCS
TpaJUIMOHHAS, HHTEPAKTUBHAS M WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAsI 00pa3oBaTeIbHbIE
texHosoruu. [Ipu ucmonp30BaHNM TPaJUIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI yueOHbIe
3aHATHUS BBIIOJIHIIOTCA B (hopMe HH(GOPMAIIMOHHBIX JIEKIUK 1 Ta00opaTOpHBIX paboT. O1a
TEXHOJIOTHUS COUETAETCS C UCMOIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITTOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, KOT/Ia JIEKIIUH ITPOBOAATCS B (popMe JIEKINH -BU3yaTH3aIHiA,
IIPU peayin3alii KOTOPhIX H3JI0KEHUE COJEPKAaHUS COIIPOBOXKAAETCS IPE3CHTALUEN C
JeMOHCTpanuel ydeOHbIX MaTepUaioB, IPEJICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX,
B TOM YHCJIE€ WIIIOCTPATUBHBIX, TpapUUECKUX, ayAUO- U BUAECOMATEPHUAIIOB.

JIeKIIMOHHBIN MaTepua 3akperuisieTcs B Xoe 1a00opaTopHbIX paboT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYIIIOBbIE WIIM MHAWBUYAJIbHBIE 3aJJaHUs 10 IpoiineHHo# Teme. [Ipu
IIPOBE/ICHUH J1aOOPaTOPHBIX PadOT UCIONb3YETCS HHTEPAKTUBHBIE 00pa30oBaTeIbHbIC
TEXHOJIOTUH, YTO MPEAINOoaraeT akTUBHOE U HEIMHEWHOE B3aUMO/IEHCTBHE BCEX YYACTHUKOB
U JIOCTHXKEHHE Ha ITOM OCHOBE JIMYHOCTHO 3HAYUMOTO Il HUX 00pa30BaTeIbHOIO
pe3yibTara. 3aHATHs OPTaHU3YIOTCS B BUJIE JIAOOPATOPHOr0 SKCIEPUMEHTA C MOCIEAYIOIUM
IPYIIIOBBIM aHAJTM30M HOJIYYEHHBIX pe3yJabTaToB. Mcnonb3yercs Takke pa300p KOHKPETHBIX
CUTYyallUi C L1ebi0 (OPMUPOBAHUS U PA3BUTUS IPOPECCHOHATIBHBIX HAaBBIKOB
00y4aroIuxcs.

Peanu3zanus KOMIETEHTHOCTHOIO IIOJIX0/1a PEAYCMAaTPUBAET HCII0JIb30BAaHHE B
y4eOHOM IpoLecce aKTUBHBIX U MHTEPAKTUBHBIX (POPM IIPOBEACHHUS 3aHATHI B COYETAHUU C
BHEAYyJAUTOPHOU paboTOi ¢ 11eb10 GOPMHUPOBAHUS U Pa3BUTHS TPO(ECCHOHATLHBIX HAaBBIKOB
00y4aroIuxcs.

CamocrosTenbHas paboTa CTyIEHTOB HalpaBiieHa Ha CAaMOCTOSITENIbHOE U3yUeHHE
y4eOHOI U Hay4HOU JUTEpaTyphl, a TAKKE CaMOCTOSTEIbHYIO IPOPAOOTKY TEM B IIpoIEcce
MOJIFOTOBKH K TEKYILLEMY M TPOMEXKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUA IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHO-MeTOnMUYecKoe M HH(POPMALMOHHOE 0O0eceYeHrue QU CIMILTHHBI

a) OcHoBHas JIuTepaTrypa:

1. MarepuanoBenenue : yueOHoe nocooue aist By3oB / JI.B. Tapacenko, C.A.IlaxomoBa,
M.B. YnauukoBa, C.A. I'epacumoB ; noxa pen. JI.B. Tapacenko. - Mocka: UHOPA-M, 2022. -
475 c. - (Bwicmmee oOpaszoBanme: bakamaBpuat). - ISBN 978-5-16-004868-0. - Tekcr:
anektpounsii. - URL: https://znanium.com/catalog/product/1943586 (mara oOparieHus:
05.04.2025). — Pexwum q0CTyIIa: 11O TOATHKCKE.

2. Marepuanosenenne : yueobnoe mocodbue / C. B. JlaBeinos, JI. A. bonasipes, JI.U.
[Tormora, M. H. TropskoB. - Mocksa ; Bonorna : Uadpa-Uuxenepus, 2020. - 424 ¢. : ni., Tadm. -
ISBN 978-5-9729-0417-4. - Texkcr: ANEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1167746 (mata oopamienus: 05.04.2025). — Pesxxum



https://znanium.com/catalog/product/1943586
https://znanium.com/catalog/product/1167746

AOCTYIIA: 1O IMOATIMCKE.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. Kommera, H. B. Atiiac MukpocTpykTyp : yueOHoe nocodue [as By3oB] / H. B.
Kommera, 1O. 0. Edumosa, O. A. Hukutenko ; MI'TY. - 2-e uza. - Marauroropck : MI'TY,
2019. - 1 snextpon. onr. guck (CD-ROM). - 3ari. ¢ turyi. skpana. - URL :
https://host.megaprolib.net/MP0109/Download/MObject/2477 (marta obpammenus: 05.04.2025).

2. aBeioBa, M. C. MarepuanoBeaenue : yueoHoe nocoodue / 1.C. JlaBsinosa, E.JI.
Makcuna. — 2-¢ m3a. — Mocksa : PUOP : UH®PA-M, 2020. — 228 c¢. — (Bsicmee
obpaszoBanue: bakamaspuar). - ISBN 978-5-369-01222-2. - Tekcrt : anekTpoHHsIii. - URL:
https://znanium.com/catalog/product/1062389 (marta oOpamienus: 05.04.2025). — Pexxum
JOCTyMA: 110 MOJIHUCKE.

3. @etucos, I'. II. MaTtepuanoBeneHiue U TEXHOIOTUs MatepuanoB: yuyeOnuk / I.IL.
®ertucos, ®.A. Tapudpymmn. — Mocksa : UHOPA-M, 2023. — 397 c. — (Bricmee
obpasoBanue: bakanaspuar). — DOI 10.12737/3557. - ISBN 978-5-16-006899-2. - Tekcr :
anekTponnbii. - URL: https://znanium.ru/catalog/product/1941721  (mara oOparieHus:
05.04.2025). — Pexxum A0CTyIa: 1O MOIMHUCKE. )

B) MeToanuyeckue ykasaHus:

1. Ememromnn A.H., Konuesa H.B., [lerpouenko E.B. M3ydenne npuHIunos
paloThI U yCcTpOICTBAa MeTAJUIOTpapUUECKOro MUKpPOCKONa. MeToinyeckue yka3aHus K
naboparopHoit pabore. — Marautoropck: I'OY BITIO «MI'TVY», 2009. — 9 c.

2. Konuera H.B., Uykun B.B., Edpumona 0.}O. 3yuenne MakpoCTpyKTypbl
JUTOT0 MeTajljia U ACHAPUTHON KpUucTauIn3auuu. MeToauueckue ykazaHus K 1abopaTopHOM
pabote. — Maruutoropck: U3n-Bo Marautoropck. roc. Text. yu-ta um. I'.I1. Hocosa, 2011.
—7c.

3. Kommera H.B., Ememommn A.H., [Terpouenko E.B., Edumosa 10.1O.
XKenesoyrnepoaucrolie criaBbl. MeTonnyeckue ykazaHus K J1abopaTOpHbIM paboTam. —
Maruurtoropck: I'OY BIIO «MI'TVY», 2010. — 42 c.

4. Ememomuma A.H., Komiesa H.B., Ilerpouenko E.B., Kopauios B.JI.
MaxkpocTpyKTypa CTalu U METOJIbl €€ OLIEHKH. MeTon4ecKkre yKka3aHusl K JJabopaTopHOn
pabote. — Maruutoropck: M3n-Bo MarauToropck. roc. Texs. yu-ta um. I'.I1. Hocosa, 2014.
- 17c.

5. Ememtromnn A H., Iletpouenko E.B. MukpocTpykTypa JIESrTHpOBaHHBIX CTaJIeH
1 4yryHoB. MeTonyeckue yka3aHus K J1abopaTopHoii padote. — Maruutoropck: MI'TY,
2007. -9 c.

6. Ememomun A.H., Ilerpouenko E.B, CerukoB A.b. UccnenoBanue BausiHus
XOJIOJTHOM IJIacTUYECKOM fedopMalini U MOCIIEIYIOIIEro HarpeBa Ha MUKPOCTPYKTYPY U
TBEPJIOCTh HU3KOYTJIEPOAUCTON cTan. MeToauueckue ykazanus K 1adbopaTopHoil padoTe. —
Maruurtoropck: M3a-so Marauroropck. roc. Texs. yu-ta uMm. .. Hocoga, 2015. — 8 c.

7. MonoukoBa O.C., Hedenpes C.II., Hunakuna M.B. IlocTpoenue nuarpammsl
COCTOSIHHSI CHCTeMBI crtaBoB Pb — Sb. MeTtoaudeckue ykazanus k nadbopatopHoii padore.
Maruurtoropck: M3a-so Marauroropck. roc. Texs. yu-ta uMm. I'.11. Hocoga, 2015. — 8c.

8. Koniera H.B., Uykun B.B., E¢umosa F0.1O. U3yuenre MUKpOCTpyKTYpHI
CTaJIi ¥ YyT'yHa B HEPAaBHOBECHOM COCTOSTHUH. MeTonyecKkue ykazaHus K J1abopaTOpHOM
paborte. — Marautoropck: MI'TY, 2009. — 15 c.

9. Ememomun A.H., Ilerpouenko E.B., Hedbensen C.I1. M3yuenue
MHUKPOCTPYKTYpPBI IIBETHBIX CIUIaBOB. MeToanueckue yka3zaHus K J1abopaTtopHoil padbore. —
Marnutoropck: U3n-so Marautoropck. roc. TexH. yH-ta uM. ['.11. Hocosa, 2013. — 13 c.

10. ITerpouenko E.B., Hedenver C.I1., Monoukosa O.C., Ememomma A.H.
MuKpocTpyKTypa MOPOIMIKOBBIX M KOMIIO3UIIMOHHBIX MaTepUajoB. — MeTtoauueckue
yKa3zaHus K 1abopatopHoit pabore. Maruutoropck: MI'TY, 2010. -9 c.

11. ITerpouenko E.B., llunakuna M.B. Biausaue teMreparypsl HarpeBa u
MoceAyIolel nepekpucTalIN3aluy Ha pa3Mep 3epHa aycTeHuTa. — MeTtoauueckue


https://host.megaprolib.net/MP0109/Download/MObject/2477
https://znanium.com/catalog/product/1062389
https://znanium.ru/catalog/product/1941721

ykazaHus K JabopaTtopHoii padore. Marauroropck: MI'TY, 2003. — 12 c.

12. [lerpouenxko E.B., Hepenven C.I1., Monoukosa O.C. CTpykTypa 1 cBOiicTBa
YIJIEPOAMCTOM CTaNM MOCJIE OTKHUra U HopMalu3alui. MeToinyeckue yka3aHus K
naboparopHoit pabore. — Marautoropck: MI'TY, 2010. — 12 c.

13. Ilerpouenko E.B., Monoukosa O.C., Hedenper C.I1., 3akanka yriepoaucToi
Y JICTUPOBAHHOM cTanu. MeToauveckue yKasanus K 1abopaTtopHoi padore. —
Marnurtoropck: MI'TVY, 2013. -9 c.

14. Ilerpouenko E.B., Monoukosa O.C. OTnyck yriepoaucToi 1 JIerupoBaHHON
cranu. Meroanyeckue ykazanus K sabopaTopHoii padore. — Marautoropek: MI'TY, 2013. —
9c.

15. Matepuanosenenue. Yacts 1 [DnexTponnslii pecypc] npaktukym/ H.B.
Komnnesa, }0.1O. E¢pumosa, H.H. Mnpuna. MarHUTOropckuii roc. TEXHUYECKUH YH-T UM.
I"'". Hocoga. - Marautoropck: MI'TY um. I'.11. Hocosa, 2019. - 1 CD-ROM. 3ar. ¢
JKpaHa. URL : https://host.megaprolib.net/MP0109/Download/MObject/2540 (mara
obpanienus: 05.04.2025) - MakpooObeKT. - TeKCT : 3JIeKTPOHHBIH.

16. Matepuanosenenue. Yacts 2 [ DaeKTpoHHBIH pecypc] mpaktukym/ H.B.
Kommesa, }0.1O. Edpumosa, H.H. Unsuna, A.M. Ilecun ; MarHUTOTOPCKHIA TOC.
texHuueckui yH-T uM. I'.J1. HocoBa. - Marautoropck : MI'TVY um. I'.'11. Hocoga, 2021. - 1
CD-ROM. - 3arq. ¢ tutyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3117 (nata oopamenus: 05.04.2025).
- MakpooOBeKT. - TeKCT : 3JIEeKTPOHHBIN.

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpamMHoe obecnevyenue

Haumenosanue .
1o Ne norosopa Cpok neiicTBus JIMIEH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 0eccpovHO
7Zip cB000HO pacmpocTpansemoe [10 6eccpouHO
ONEKTPOHHBIE
TITARATDI IO KYPEY 1 99712 o1 11.09.2012 GeccpodHo
MarepuanoseneH
I/Ie”
FAR Manager cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
ONEeKTPOHHBIE
IIJ1aKaThl 110
AHCTIHILITIHE K-278-11 ot 15.07.2011 6ecCpoUHo
TexHonorus
KOHCTPYKIIMOHHBIX
MarepuayioB"
Bbpaysep Yandex |cBoOoaHo pacnpoctpansiemoe [10 0eccpovHO
IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI
HaszBanue kypca Ccplika
DnekTpoHHas 0a3a nmepuoauueckux u3nanuii East View - .
Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/



https://host.megaprolib.net/MP0109/Download/MObject/2540
https://host.megaprolib.net/MP0109/Download/MObject/3117

HarmonansHast ”HGOPMAITMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HayuHoro nutupoBanus | https://elibrary.ru/project_risc.

(PUHLY) asp
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

MTPOMBIIIJICHHOW COOCTBEHHOCTH

DnexTpoHHbIe pecypcbl oubnroreku MI'TY um. .. https://host.megaprolib.net/M
HocoBa P0109/Web

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOC obecneyenne JUCHUITIIMHBI BKIIFOYACT:




1. YuebHas ayauropusi Al IPOBEICHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUeHUs, CIYKAIUMHU IS IPEACTaBICHUs yueOHOH
uHpopMauy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMH CPECTBA XpPAaHEHHUs, IEpelaun U
npeacTaBiIeHUs yueOHOM nHpopManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHble ayTUTOPUH AJIsl IPOBEICHHSI Ta00PAaTOPHBIX 3aHATHI OCHAIICHBI
1abopPaTOPHBIM 000PYIOBAHUEM:

«JlabopaTopust mpoOOMOATOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U OJTUPOBAILHBIMU CTAaHKAMH;

- 000pyI0BaHUEM TSI 3aIIPECCOBKU 00Pa3IIOB;

- 000pyI0BaHUEM JUTSI TPABICHUS NITU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITHI:

- ontraeckumu Mukpockornamu MICRAY "CMI-400", METAM 32M, MHM-6,
MUM-T7;

- KOMIIBIOTEPHBIMHU CHCTEMaMHu 00paboTKu u3o0paxenuii Ha 6aze [10 «Thixomet
PRO» u «SIAMS-600x;

- KOJUICKIIUSIMA MUKPO- ¥ MAaKpOILIN(OB YIIEPOAUCTHIX U JIETUPOBAHHBIX CTAJICH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, OPOILIKOBEIX MaTEpPHAJIOB;

- KOJUIEKIMEeH MaKpOHUTH(OB ¢ eeKTaMi MAaKPOCTPYKTYPHI CTaJICH;

- aIbOOMaMHU MUKPOCTPYKTYP YIJIEPOAUCTHIX U JISTHPOBAHHBIX CTAJICH, YyTyHOB,
[[BETHBIX METAJUIOB U CILUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEPJIOMEPAMHU JIJISl HCTIIBITAaHUS TBEPIOCTH 10 MeToay PokBeria u mo MeToy
bpunenns;

- yHHBepcaabHbIMU TBepaomepamu M4C075G3 EmcoTest , METOJIAB 701;

- HaIoJIbHOM YHUBEPCATbHOU UCIIBITaTeNbHON ABYXKONMoHHON MammHoi AG 1C-300
kN Shimadzu Corp;

- HanoJbHOH yHMBEpCaJlbHOW UCHIBITATENbHOM NBYXKOJOHHOM MammunHoi AG 1C-50
kN Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHUKOBBIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEJILHBIM HHCTPYMEHTOM;

- CHeNMaIU3UPOBAHHON MEOETbIO.

«JlaGopaTopus CkaHUPYIOIIEH SJEKTPOHHON MUKPOCKOITMU»:

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

- CUCTEMOI MUKpoaHanu3a ¢ mporpammubiM obecriedernrem INCA Energy 450 X-
MAX 50;

- CUCTEMOM aHalu3a KapTuH AU(pakuu 00paTHO PACCESTHHBIX MIEKTPOHOB C
nporpamMmmubiM obecrieueHrem Crystal 400;

- CHeNMaIU3UPOBAHHON MeOebIo.

«JlaGopaTopus TepMU4ecKOi 0OpabOTKU»:

- TS PMUYECKUMHU KaMEPHBIMU MeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOU IIJIA3MEHHOU 3aKaJIKH;

- CHeNMAIU3UPOBAHHON MeOebIO.

3. YuyeOHas ayaAuTOpus JUIsl TPYNIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTALUH,
TEKYIIETr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallii OCHAIICHA!

- KOMITBIOTEpHOI TexHuKo# ¢ makerom MS Office, ¢ monkiroueHnem k cetn
«VIHTepHET» U € IOCTYIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;



- CIICIUATM3UPOBAHHON MEOEIBIO.

4. TlomenieHue AJisi CAaMOCTOSITEILHON pabOThI OCHAIIIEHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ monkmoYeHnEM K ceTn
«MHTEepHEeT» U C JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CPELy
YHUBEPCHUTETA;

- CHIeMATU3UPOBAHHON MeOEIbIO.

5. Ilomemienue i XpaHeHUs: ¥ MPOYUIAKTUYECKOTO OOCITY>KUBAHHSI Y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CHeMATM3HUPOBAHHON MEOEIbIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opynoBaHUs;

- CTAHOYHBIM NTAPKOM M HHCTPYMEHTAMU JIJIsl PEMOHTa Y4eOHOTO 000pYAOBaHUSI.



[Tpunoxenue 1

6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

6.1 AynuTopHasi caMoCTOSITeIbHAsI PadoTa CTYACHTOB IPE/IIOIAraeT BBIMOIHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqeﬂb BOIIPOCOB Jd NMOATOTOBKH K KOHTPOJBHBIM ayJAUTOPHBIM paGOTaM mno
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA

Yro u3ydaer MarepuanoBeeHue?
[IpuBeauTe npuMepsl BIUSHUSA CTPYKTYpBI HAa CBOICTBa MaTepuara.
Ha3zoBute BuabI CBOICTB MaTepHaOB.
Kakwue cBoiicTBa Ha3pIBatoT pusmueckumu? [IpuBeaure mpumMepsl CBOMCTB.
Kakue cBoiicTBa Ha3bIBalOT MexaHuueckuMu? Ha3zoBuTe OCHOBHBIE
MEXaHUYECKHUE CBOMCTBA.

6. Kakue cBoiicTBa Ha3bIBalOT XUMHUECKUMHU? UTO TaKOe XUMHUECKasi aKTUBHOCTh
U XUMUYECKasi CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBalOT TexHOIOrnyeckumu? [lepeurciure N3BECTHHIE BaM.

8. Uro xapakTepu3yroT JuTelHbIE cBOMCTBa? Ha3oBUTE OCHOBHBIEC U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3YIOT MOHATH: 00padaThIBAEMOCTh JIaBICHUEM,
00pabaThIBaEMOCTh PE3aHHEM, CBAPUBACMOCTH?

10. Ha3zoBuTe OCHOBHBIE I'PYIIIbI MATEPUATIOB U AAWTE UM KPAaTKYIO
XapaKTEPUCTUKY

11. Ha kakue Kjacchl U O KaKUM IIPU3HAKAM JEJSAT METalIbl?

12. Kakwne MeTaiuisl Ha3bIBalOT YEPHBIE METAILIHI?

13. Kakue meTamibl OTHOCAT K 1IBETHbIM? Ha30BUTE OCHOBHBIE IPYMIIBI LIBETHBIX
METAaJIJIOB.

14. B uem npeumyIiecTBa YepHbIX METAIIOB?

15. KaxoBbl JOCTOMHCTBA IBETHBIX METAJIJIOB?

16. KakoBbI JOCTOMHCTBA HEMETAIIINUYECKUX MaTepuayioB? ['1e ux npumeHstoT?

17. Kakue maTtepuainsl Ha3bIBaloT rmiactMaccamMu? Kak oHu nmojpasnensitorcs?

18. Yro Takoe KoMIO3UTHBIC MaTepraibl? KakoBbI MX IpenMyIiecTBa’?

19. Jlns yero He0OXOAMMO MCCIIEOBATH CTPYKTYPY MaTepUasioB?

20. Kak monpaszensiercsi CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ dJIeMEeHTOB?

21. Yro Ha3bIBaIOT TOHKOH cTpyKkTypoii? Kak oHa usy4aercs?

22. Yto Ha3BIBAIOT MUKPOCTPYKTYpoii? Kak oHa m3yuaercs? [laiite
XapaKTEPUCTUKY MUKPOCKOITMYECKOMY METOlY UCCIIEA0BAHNS METAIIIIOB.

23. Yto Ha3BIBAIOT MaKpOCTPYKTYpoii? Kak oHa m3ydaercs? Oxapakrepusyiite
MaKpOCKOIIMYECKUE METOBI aHAJIN3a METAJLIIOB.

agrwbdE

24, JlaliTe XapaKTEpUCTHUKY 3JIEKTPOHHO-MUKPOCKOIMYECKUM METO1aM
UCCIIEI0BAHNS METAIIIOB.

25. JaiiTe xapakTepucTHKy Tu(paKIMOHHBIM METOAaM UCCIIeI0BaHUS
METaJlIOB.

Tema 2. ATOMHO-KPHCTAVINYECKOE CTPOCHHE METAJVIOB



Uem oTanvaroTCs KpUCTAIUTMYECKUE Tena OT aMop(HBIX Ten?
Kaxue marepuaiibl Ha3bIBalOT KPUCTAIIINYECKUMU?
Kakue marepuaiibl Ha3pIBalOT aMOPPHBIMU?
Yem 00bsACHSAETCSA 3aKOHOMEPHOE YIIOPSAA0YEHHOE PACIIOIOKEHUE aTOMOB B
KPUCTAJUIMYECKON perieTKe?
5. Kakue Tumsl cBsi3U CyIIECTBYIOT?
6. HazoBurte ocHOBHBIE CBOMCTBA METAJUIOB. YeM 00BSACHSIOTCS 0COOBIE CBOMCTBA
METaJIJIOB?
7. Uro Ha3BIBAIOT KPUCTALINYCCKON PEIIeTKOMU?
8. Urto Ha3BIBAIOT JATLHUM MOPSAKOM B MaTepuane?
9. UYro Takoe anmeMeHTapHas siueiika? Kakumu mapamerpaMu oHa ONMKMCHIBACTCS?
10. Kakue THITBI KPHCTAJUIMYECKUX PEIIETOK BaM M3BeCTHBI? OXapaKTepu3ynuTe ux.
11. Yro Ha3bpIBAIOT KOOPAWHAIIMOHHBIM YHCIOM?
12. TloyeMy KpUCTAJUIMYECKUE PEIIETKH METAJIJIOB HA3bIBAIOT
TUIOTHOYAaKOBaHHBIMU ?
13. B uem cymHOocTs IOMTUMOpdu3Ma? Uto Takoe monmumopdHoe npeBparieHue?
14. Yro Takoe anuzotponus? KakoBa mpuunHa aHU30TPONUN?
15. [ToueMy MOHOKpPHCTAJUIBI SIBJISIFOTCSI aHU30TPOIIHBIMHU MaTepragaMu?
16. [ToueMy MONMKPHUCTATUIMYECKUE MATEPUAIIBI SIBIISIFOTCS] KBAa3UM30TPOITHBIMU?
17. Tlouemy amop(HBIE Tela SBISAIOTCS UICTUHHO U30TPOITHBIMU?
18. UYro Ha3piBalOT neeKTaMu KPUCTAIIIMYECKOTO CTPOCHUS?
19. Kak knaccu(puupyroT HECOBEPIICHCTBA KPUCTAIIIMYECKOTO CTPOCHHUS?
20. OxapakTepusyiTe TOUeUHbIE JePEKThl KPUCTATLTUIECKOTO CTPOSHUSI.
21. Kakyto posib UTparoT TOYeUHbIE 1e(DEeKTHl B KPUCTANTUIECKAX MaTepraiax?
22. Kakue HecOBEpIIEHCTBA KPUCTANIMYECKOTO CTPOSHUS Ha3bIBAIOT JIMHEHHBIMU U
noyemy? Kakue ObIBaIOT AucCiIOKaum?
23. KaxkoBa pouib quciiokaiuii B Kpuctamiax?
24. Uto Ha3bIBAIOT TPaHUIIAMH 3€PEH, TPAHUIIAMH Cy03epeH?
25. Kaxkyro posib UTparoT IpaHUIIbl 3epeH B KpucTanaax?

PO

Tema 3. Kpucranausanusi pacnjiaBos

1. OObsicHUTE TNPUHLMIIMAIBLHOE OTJIMYUE KPHUBBIX OXJAXKIACHUS TMpU
3aTBEp/IeBaHUH KPUCTATUTMYECKUX U aMOP(HBIX MaTepHasoB.

2. KakoB ¢usndeckuii cMpicn Temiiepatypst To?

3. [Touemy 115t Havaa KPUCTAIUIU3ALUU HEOOXOJMMO MEPEOXIIaKICHUE
KUJKOTO METajla H)KE TeMIIepaTypbl paBHOBECHS?

4. Kakoii mporecc Ha3bIBaloT nepeoxiaxaeHueM? UTo Ha3bIBalOT CTENEHBIO
nepeoxJiaxaeHus?

5. KakoB MexaHu3M KpHUCTaLIIU3ALMH?

6. Kak npoucxoauT pocT KpUcTauioB?

7. Yem 3aBepiIaeTcs Mpouecc KpUCTaIM3auuu?

8. Kak Bnuser CKOpOCTh OXJaXIEHHUS MPU KPUCTAJUIM3ALUMU Ha CTENEHb
NepeoXJIaXaeHNu?

9.Kakumu akTopaMu OINpeAeIsIeTCS BO3MOXHAs CTEICHb IEePEOXJIaXICHUS
JKUJIKOTO METaJlla HIKE TeMIIepaTypbl KpUcTauin3auuu?

10. Kak MoxHO nmosnyunTs amopHbIil MeTam?

11. Yro MOXKET MOCIYXUThb 3apOoJbllIEM IpPU HECAMOIPOU3BOJIBHON
KpUCTaJUTH3aun?

12. [Touemy npu O4YeHb MaIOi U OYEHb OOJBIION CTETIEHH MEePEOXITaKICHUS

KPUCTAJUTH3AIUS TTOAABISETCS?



13. Yro HazpIBarOT 00aacTsMu OrkHero nopsaka? Kakyio posib oHM UTparoT
MPY KPUCTAUIU3ALHH?

14. Kak npoucxoaut romoreHHoe 3apoxaeHue? UTo MOXKET CIIyKUTh
3apObIIIEM IPU CAMOIIPOU3BOIBHOMN KpUCTAIUIU3ALUU?
15. Kako#i 3apoapii Ha3biBalOT KpuTHueckuMm? Kak MeHseTcst ero pasmep ¢

YBCIUYCHUEM CTCIICHU HCpCOXJ’Ia}KI[eHI/IH?

16. Ha3zoBure napameTpsl KpUCTaJIM3aLHH.

17. Kak BiusieT cTenens nepeoxaakKaCHNs Ha YUCIIO IIEHTPOB KPUCTAIUTU3AIUN
U JIMHEHHYIO CKOPOCTh POCTA 3apOIbILIEH.

18. UYem xapakTepusyeTcs reTeporeHHoe 3apoxaenue? Ilouemy oHo
SHEepreTudecku 6osee BBINOJHO, YeM TOMOTreHHOe?

19. Kakyro poip UrparoT npuMecu npy KpucTajliIn3anuu?

20. Yro Ha3pIBatOT MOAU(MULMPOBAHNEM NIPH KPUCTAIUIN3ALUU?

21. Kakune Mepbl MOKHO IPEATIOKHUTH JIJIsl TOTO, YTOOBI 00ECTIEYUTh MOTY4YEeHUE
MEJIKOT'0 3€pHa MPHU KpUCTAIUIU3ALUHU?

22. Kakoii kpucTain Ha3pIBatOT JeHApUTHEIM? [loueMy npu 3aTBepaeBaHuN
MeTajula KpUCTAJLIbl PaCTyT B BUJE JE€HIPUTOB?

23. Kakune kpucranminueckue 30HbI MOTYT (JOPMHPOBATHCS B CITUTKE?

24, [Touemy Ha MOBEPXHOCTU CIMTKA O0Opa3zyeTcsi 30HAa MEJIKUX PaBHOOCHBIX
KpUCTAJIIIOB?

25. UTo Ha3BIBAIOT CTOJOYATHIMUA KPHCTAILIIAMU?

26. 3ayeM MPOBOIAT ONEPAIUIO TTOACTYKUBAHUS IIPH MOTYYSHUN OTIHBOK?

27. [Touemy marepuain ¢GopMbI (M3I0KHULIBI) BIUSET HA BEJTMYHUHY 3€pHA
3aKpHUCTAJUIN30BABILErocs MeTaa?

28. Urto Ha3bBatOT ycaakoi? UTo Ha3pIBalOT ycai0uHOM pakoBuHONU? [louemy

oHa obpa3zyercs?

Tema 4. [lepopmanns u HarpeB 1e()OPMUPOBAHHBIX MATEPUAJIOB

1. B yem paznuune Mexay ynpyrou u miactudeckou nedopmanueii?

2. Yo Ha3bIBAIOT INIOCKOCTSIMH CKOJIbKEHUA? UTO Takoe riaBHbIE INIOCKOCTH
CKOJIbJKEHUS?

3. KakoB MexaHu3M MacTu4eckoit negopmanuu?

4. B yem paznuune Mexay CKOJIbKEHUEM U TBOMHUKOBAHUEM IIPU
IacTU4eckoit nedopmarun?

5. KakoBa mpuunHa MeXaHUYECKOTr0 Hakiena?

6. Kax mioTHOCTE AUCIOKAIMil BAUSET HA MPOYHOCTHHIE CBOMCTBA?

7. Kak MeHsr0TCS CBOMCTBA METalIa IPU XOJIOAHOM TIACTUYECKON
nedopmarun?

8. Kak n3Mensiercs cTpoeHne MeTaia MpH I1acTU4ecKoi qegopmanuu?

9. Uro Takoe TekcTypa aepopmanun?

10. Yo Ha3bIBAIOT BO3BPATOM IIPH HArpeBe X0JI0JHOAE(POPMUPOBAHHOTO
Meraia?

11. Uro Ha3bpIBaOT MOJIMTOHU3ALUEHN IPU HArpeBe
X0J10/THO1e(hOPMHUPOBAHHOTO MeTaIa?

12. Yto Takoe 3apobIlIN PEKPUCTATIIN3ALAN T

13. Urto Takoe Temneparypa peKpUCTaIN3auu?

14. Kakue n3ameHeHus: CTpyKTyphbl, Ha0JIr01aeMON B ONITHYECKUI MUKPOCKOTI,
MIPOUCXOJAT TPU NEPBUYHON pEKPUCTAIUIU3AINH?

15. KakoBa Temneparypa peKpuCcTaUIM3alMi YUCTHIX METAJIIOB?

16. B yem pazHuiia Mex1y NepBUYHON U BTOPUUHOMN pEeKpUCTAIIIN3ALUU?

17. B yem otianuune coOuparenbHOM U BTOPUYHON pEeKpUCTATU3ANH?



18. Kak MeHstoTCst cBOCTBa X0J101HO1e(OPMUPOBAHHOTO METAJLIa TIPU
peKpucTaI3au?

19. KakoBa poib peKpuCTaIIIN3alliOHHOIO OTKUra?
20. B dem paznuuune Mex1y X0JIOJHON U TopsAYei MIaCTUYeCKON
nedopmarusaMu’?

Tema 5. MexannuecKue cCBOcTBAa

wmn

©ooN oA

Yro HazpBalOT Npo4HOCTHIO? Kak onpenendroTcss NPOYHOCTHBIE XapaKTEPUCTUKU
Marepuana?

JaiiTe onpenesieHne OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTHUKAM.

UYro Ha3pIBaIOT IIaCTUYHOCTHIO? Kak ompenensroTcsl MmIacTUYECKHE XapaKTepUCTUKU
Marepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XapaKTEPUCTHKAM.

Kakue cBolicTBa XapakTepusyeT TBEpPIOCTb?

HazoBute MeTo/b! onpesiesieHus: TBEPIOCTH.

Yem oTiINYAOTCS XPYIIKOE U BA3KOE Pa3pyLICHUs?

Ha3oBute u oxapakTepusyure BUAbl H3JIOMOB.

Yro Takoe nuHamuueckue ucnelTaHuA? Kakue XapaKTEpUCTHKU OINPENEISAIOTCS IpU
TUHAMHYECKUX UCTIBITAHUSIX?

10. 3auem MMpOBOAAT YCTAJIOCTHBIC HCITBITAHUA?

Tema 6. dda3oBble u CTPYKTYPHBIC IIpeBpalicHUA B JBYXKOMIIOHCHTHBIX
MeETAJJINYECKUX CHCTEeMaXxX

ook wndE

o~

10.

YTo Takoe KOMIIOHEHT, (ha3a, CIIaB, CHCTEMa CIIJIaBOB?

Chopmynupyiite npasuio ['n66ca. [TpuBenure mpuMepsl €ro UCIOIb30BaAHUS.

JaiiTe onpe/eneHue MOHATHIO IUarpaMma cocTosiHus. Kakoe cocTosiHue OHa OTpaxkaeT?
Tumnsl pa3 B METAIUIMYECKUX CHCTEMAX.

Cdhopmynupyiite npaBuiio peryara (0Tpe3koB). i 4ero OHO UCIOb3yeTCs?
CxeMaTHYHO W300pa3uTh OCHOBHBIC (Pa30BbIe JUArpaMMbI JBOWHBIX CHCTEM U JaTh MX
XapaKTEPUCTHKY.

JlaTh XapakTepucTHKY (a3 1 Oe3BapUaHTHBIX MPEBPALICHUN CHCTEMBI.

CxeMaTH4YHO M300pa3uTh KPUBYIO OXJIAXKICHHS JTFOOOTO CIIJIaBa CUCTEMBI.

CxeMaTHYHO HW300pa3uTh CTPYKTYpy JIOOOro CIjlaBa CHCTEMBbI TMPH KOMHATHOMU
TeMIeparype.

PaccunTtaTh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTABJISIONIMX B CIUIABE |
CXEMaTHYHO U300pa3UTh €ro CTPYKTYPY PU KOMHATHOU TEMIIEpaType.

Tema 7. 7Kesre3oyriiepoaucroie CIJIABbI

JaiiTe xapakTepucTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuky eppura.

JlaiiTe XapaKTEpUCTUKY ayCTEHUTA.

Yro takoe rpaput?

Y10 Takoe eMeHTHUT?

. Kakoe npeBparmenne npoucxoaut Ha iunuu ES, GS, CD, ECF, PSK, HIB,
B, BC?

U
Q
NP>ooswne



Tema 8.

ocoarwnE

8. Ha3zoBure 1MHHIO, 110 KOTOPOH BBIIEIAETCS IEPBUYHBIM LIEMEHTHT,
BTOPUYHBIM IEMEHTUT, TPETUYHBIA IEMEHTUT, (PEPPUT U3 ayCTCHUTA.

9. HazoBuTe NMHHMIO NEPUTEKTHYECKOTO, IBTEKTHUYECKOTO, 3BTEKTOUTHOTO
MPEBPAILICHUH.

10. Ha3zoBute 1MHUM OIUMOPQHBIX TPEBPAILECHHH.

11. HazoBuTe KpuTHYECKHE TOYKH CTaNH.

12. Kakoii ¢peppuT Ha3BIBAIOT MEPECHIILICHHBIM U TOYEMY?

13. OObsicHUTE  CTPYKTYpY TEXHHMUYECKOTO Kelie3a, JOIBTEKTOWIHOM,
ABTEKTOUIHOH, 3aPBTCKTONIHOM CTaIIH.

14. Omumure oOpa3oBanue JjeaecOyputa. Kakoil neneOypuT Has3bIBalOT
IIPEBPALLICHHBIM?

15. OOBsicHUTE CTPYKTYpYy O€J0ro J03BTEKTHYECKOr0, 3BTEKTHYECKOTO,
329BTEKTHYECKOTO YYT'YHOB.

16. [Touemy Genblii YyT'yH HE UCTIOJIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?

17. Onumure o00pa3oBaHHE ayCTEHUTO-TPApHUTOBOM KOJOHHHM B CEpPBIX
YyryHax.

18. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIINYIO U3 (eppuTa W repimra?
Kakue pa3HOBUHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue cmmaBel UMEIOT  CTPYKTYpPY, COCTOAINIYI0 W3  mepiura’?
PasnoBugHOCTH NIEpaUTA.

20. B kakux craBax B CTpYKType HaOII0JaeTCsl BTOPHYHBINA [IEMEHTHT?

21. Kakwue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 (hepputa U leMeHTUTa?
Kakne pasHOBUAHOCTH TaKMX CTPYKTYP BBI 3HaeTe?

22. Kakue cTpyKkTypbl Ha3bIBalOT BUAMAHIITETTOBBIMU?

23. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 ¢epputa u rpadura?
Pa3HoBUIHOCTH TaKUX CTPYKTYp?

24, Kakas ¢opma rpadura B MEHbIICH CTETIEHU OCIAOISAET METALTUIECKYIO
OCHOBY 4yryHa?

25. Kakue crinaBel UMEIOT CTPYKTYpPY, COCTOSLIYIO M3 MepiauTa u rpagura?
Pa3HOBUIHOCTH TaKUX CTPYKTYp?

26. Kaxoit crutaB Ha3bIBalOT CEPhIM YYT'YHOM Ha (PeppUTO-TIEPIUTHON OCHOBE?
Kak B HEM NPOUCXOAUT 3BTEKTOUTHOE TpEBpaLeHre?

27. VYKaxuTe CTPYKTYPHBIN MIPU3HAK CTAJIA, OEJIOT0 YyryHa, CEpOro 4yryHa.

Kaaccndukannus, MapKkupoBKa M IPUMEHEHHE JKeJIe30yTJIePOANCTBIX CIIJIABOB.

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

MapkupoBKa U IpUMEHEHUE CepPOro (JUTEHHOro) UyryHa.

MapkupoBKa ¥ IPUMEHEHHE BBICOKOIIPOYHOTO YYT'yHA.

MapkupoBKa ¥ IPUMEHEHUE KOBKOI'O Yyr'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBbl ero cBoiicta?

Kakoit uyryn HaspiBaloT otOeneHHbIM? KakoBbl ycioBusi (OpMHpPOBaHHS €ro
CTPYKTYpHI?

Binsaue yriiepona v NOCTOSTHHBIX IIPUMECEN Ha CBOMCTBA CTaIH.

[To xakuM mpHU3HaKaM KJIacCUPUIMPYIOT CTaIU?

MapkupoBKa U IPUMEHEHHUE YTIEPOTUCTON cTan OOBIKHOBEHHOTI'O KauecTBa.

. MapkupoBKa 1 IPUMEHEHHE Ka4eCTBEHHON KOHCTPYKIIMOHHOM YIJIEpPOAUCTON CTaJIN.
. MapkupoBKa 1 IpUMEHEHNE UHCTPYMEHTAJIbHOU yIJIEpOAUCTON CTaNIH.

. MapkupoBKka 1 mpUMeHeHue CTainu Ajsi GaCOHHOTO JINTHS.

. MapkupoBKa 1 IpUMEHEHNE aBTOMATHOM CTaJIH.
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. Pactupyiite u qaiite XxapakTepucTUKy cruiaBy cienyronux mapok: Ct Okm, Ct 3cm, Ct
Snc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CYH 10, CU25, CH 30, B4 40, BY
60, K4 35-12, KU 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

10.
11.
12.

18.

21.
22.

25.

1. Kak npoucxoaut npeBpalieHus nepinTa B ayCTeHUT?

2. UYro Takoe (ha3oBas nepexpucTain3anms?

3. Urto Takoe HacieacTBeHHOE 3epHO? [leficTBUTENBHOE 3€pHO?

4, Kaxk Bnusier pocT 3epHa Ha CBOMCTBA CTaIM?

5. Uro coboit mpencraBiser AuarpaMMa HM30TEPMUYECKOrO pacraaa
nepeoxJiaxaeHHoro aycteHuTa? Kakyro 3aBUCHMOCTh OHA MOKa3bIBAeT?

6. Kakoii aycTeHUT Ha3bIBalOT MEPEOXIIaKICHHBIM?

7. Kak wmeHsieTcss yCcTOMYMBOCTH MEPEOXJAKIEHHOTO AayCTEHHTa IpU
IIOHM)KEHUU TEMIIEpATyphl IPEBPALLICHUS ?

8. OT d4ero 3aBHCUT XapakKTep CTPYKTYphl TMPH  HU30TEPMHUECKOM
MIPEBPALLICHUH NTEPEOXJIAKICHHOIO ayCTeHUTa?

9. HazoBuTe TemmepaTypHble 00JACTH MpEBpAIllCHUs IEePEOXJIKICHHOTO
ayCTEHUTA.

[Tpu xakom npeBpaiieHuu ectb u quddys3us xenesa, u nuddysus yriaepoaa?
[Tpu KakOM MpeBpaIIeHnH MOAaBIeHa TOIBKO TU(y3us xene3a?

IIpu kakoM mpeBpalleHMM TMojaaBieHa auddy3us xeneza u yriepoaa? Kaxkoe
MIPEeBPAICHAUN sBIIIeTCS 031D y3NOHHBIM?

13. KakoB MexaHH3M NEPIUTHOTO NPEBPAILIEHUS?

14. Yro mnpexacraBiser co0oil mpoaykThl auddy3noHHOTO TNpeBpanIeHUs
ayCTEHUTA B yIaepoucToi ctanu? YTo Takoe MEKIUIACTUHOYHOE pacCcTOsIHUE?

15. Yro o0miero MMEIT CTPYKTYpBI MEPIUT, COPOUT WU TpoocTut? UTo MX
OTJIMYAeT APYr OT apyra?

16. KakoB MexaHu3m 1 0COOEHHOCTH MAapTEHCUTHOTO MPEBpAIECHUs?

17. Yro mpexacrasisier co0oil mpoaykThl 6e311upy3HOHHOrO NpeBpaIleHus

ayCTEHHTA B YTIIEPOJUCTON cTamm?
UYro npencTabiseT co00i MapTEHCHUT B YIIIEPOAUCTON cTanu?
19. Uto Ha3bIBalOT KPUTUYECKOM CKOPOCTHIO 3aKaIKHU?
20. Kak conepxaHue yriepojaa BIMSET Ha CBOWCTBA CTaJM NPHU 3aKaJKe Ha
MapTEeHCUT?
Kaxkoit aycTeHUT Ha3bIBaIOT OCTATOYHBIM?
Kakoe 13 npeBpatiieHnii Ha3pIBalOT MPOMEKYTOUHBIM?
23. KakoB Mexanu3m OEMHUTHOTO MPEBPAIICHUS?
24. Kakue ctpykTypsl 00pa3yroTcs npu 6eMHUTHOM npeBpanieHun? Yem oHu
paznuuatorca? KakoBsl ux cBoicTsa?
Kak nerupyromue 37eMeHThI BIUSIOT Ha YCTOHYHMBOCTb NEPEOXJIaXKAEHHOTO ayCTeHUTa?
26. Yro co00if MPeaCTaBISIOT TEPMOKHHETHUECKUE TUATPAMMBI.
27. Kak MOXHO HCHONB30BaTh AMArpaMMbl paclaja MepeoxJiaxkIeHHOTO
aycTeHura?

Tema 10. OcHOBBI TepMHUYECKOil 00pa0OTKH

N

JlaTp XapakTEepUCTUKY KPUTHYECKUX TOYEK CTaIIH.

JlaTth onpenenenue MOHATHs TepMUYecKast 00paboTka. YKa3arh ee poJib.

Pacckazate o knmaccudukanuu W BHUIAX TepMuueckond o0paboTku. [lpuBectu o0Omryro
XapaKTEPUCTUKY TEXHOJIOTHYECKHUX MPOIECCOB TEPMHUUECKON 00pabOTKH CTaIH.



4. OOBACHUTH, IO KAKOMY IIPU3HAKY OTXKUT nozpasaenstercs Ha orxur [ u Il poxa.

5. Mare knaccugukanuio Bua0B oTxura I poga. OOBACHUTH 1esb, HA3HAYCHUE U PEXKHUMBI
Ka)KJ0ro BUJA.

6. Hartbe xnaccudukanuio BuaoB omxura Il pona. O0bsCHUTH LieNb, HA3HAYEHUE U PEXKUMBI
Ka)J10Tr0 BUJA.

7. Jatp ompejaereHHE TEPMUYECKON 00pabOTKH, Ha3zpiBaeMoi 3akayika. OOBICHUTH BHIOOD
TeMIIepaTypbl HarpeBa Mo/ 3aKaJIKy I Pa3HbIX I'PYII CTAJIEH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIAKIAIONIAs CpeJla IPU OCYIIECTBICHUN 3aKaJIKH.

9. Hare ompeneneHue  KPUTHYECKOM  CKOPOCTH  3aKajlKH,  3aKaJMBaeMOCTH U
IIPOKAJIMBAEMOCTH.

10. IlpuBecT  XapakTEpUCTUKY  BBICOKOTEMIIEPATYpPHOM W HHU3KOTEMIIEpPaTypHOU
TEPMOMEXaHUYECKON 00pabOTKU. YKa3aTh MPEUMYILECTBa U HEJOCTATKU KaKIOTr0 BUIA U
00J1aCTH IPUMEHEHHUS.

11. Tatp  0oOmryro  XapakTEpUCTHUKY IPOLECCOB  XUMHKO-TEPMUYECKOH  00paboTKH:
LIEMEHTAIH, a30TUPOBAHMSI 1 HUTPOLIEMEHTALMH.

12. OOBSICHUTH Ha3HAYCHUS ¥ CYIIHOCTH MU ()Y3MOHHOTO HACKIIICHUSI.

Tema 11. Knaccuduxkanus, MapkupoBKa, CBOICTBA U MPUMEHEHHE JIETHPOBAHHBIX CTaJel

1. JlaTtb ompeneneHne NOHIATUSM JIETUPOBAHHAS CTallb, JETUPYIOLIUI
JJIEMEHT.

2. Knaccugukarus 1erupoBaHHBIX CTaNIEH M0 XUMHUYECKOMY COCTaBY,
10 Ha3HAYEHUIO, T10 KAYECTBY.

3. Kak pacnpenenstorcs Terupyromue 3J1eMEHThI B CTAIIAX ?

4. Kak nerupyromiue 371€MeHThI BIMSIOT Ha ouMopdu3M xeneza?

o. Kak nerupyromue 31€MEHTHl BIMSIOT Ha  YCTOWYMBOCTH
IIEPEOXJIAXKICHHOTO ayCTECHUTA.

6. Knaccugukanusi nerupoBaHHBIX —CTajeid 1O CTPYKType B
PABHOBECHOM COCTOSIHUM (OTOKKEHHOM COCTOSIHUN).

7. Knaccudukanus JerupoBaHHBIX CTajled MO CTPYKType B
HEPaBHOBECHOM COCTOSIHUU (HOPMAJIM30BaHHOM COCTOSIHUM).

8. Kak B MapkupoBKE JIETMPOBAaHHBIX CTaJ€dl  YKa3bIBACTCH:

COJIEp/KaHUE YIJIEpOJa, BUJA JIETHPYIOIIErO JJIEMEHTA M €ro COoAepKaHHe,
KayecTBO. YMEThb pacmm(poBaTh MapKy CTald, YKa3zaB: COAEpKaHHE Yriepona;
BUJI JIETUPYIOILETO 3JIEMEHTa U €ro CoJepXkaHue; KIacCU(UKALUIO IO Ka4eCTBY;
Ha3HayeHue, 00JacTb MPUMEHEHMSI, IPUMEPHBIE CBONCTBA.

9. B yeM 0c00E€HHOCTH MUKPOJIETUPOBAHMSI CTaIIH.

10. IIpuHIUIIBI JIETUPOBaHUS KOHCTPYKIIUOHHBIX CTAJICH.

11. OcHOBHBIE TPYIIIBI KOHCTPYKIIMOHHBIX CTaJIEH.

12. Pone yriepoma, NpPUHLMIBI JIETUPOBaHUS M MapKUPOBKa
CTPOUTEIIBHBIX CTAJICH.

13. Kakne MalmmmMHOCTPOMTENBHBIE CTald HA3bIBAKOT YJIY4YIIa€MbIMHU U

noueMy? 3aKOHOMEPHOCTH WX JIETUPOBAaHUS U TEPMUYECKON 0OpabOTKH.
[IpuBenuTe npuMeEpPHI MapOK CTAIIH.

14. Cranu 115 IeMEHTaluu, HUTPOLIEMEHTALIMY U a30TUPOBAHUS.

15. KakoBa ponp yraepoma W JIETHPYIONIUX  DJIEMEHTOB B
[IAPUKOMOIIIHUITHUKOBBIX cTasix? OcoOeHHOCTH TPeOOBAHUI K ATHM CTAISIM U UX
TepMmuueckas oopadotka. [IpuBectu mpuMepsl Mapok cTajiei.

16. KakoBa ponp yriaepoja W JETHUPYIOUIMX  DJIEMEHTOB B
PECCOPHO-TIPYKUHHBIX CTAIIX? OCOOEHHOCTH TPEOOBAHMM K ITHM CTAISIM U HX
TepMmuueckas oopadotka. [IpuBectr mpruMepsl MapoK CTajei.

17. OOBSCHUTh OCHOBHBIE TIPUHIIUIIBI CO3JaHUSI BBICOKOMIPOUYHBIX
cranen



18. Cranu ¥ criassl U1 PEXYILUX HHCTPYMEHTOB.

19. BricTpopexymue crany.

20. [[ITamnoBsie cTanu.

21. BankoBsie cranm.

22. Cranu Jyist MEpUTENTbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOICTBA M IPUMEHEHHE CIJIABOB IIBETHBIX METAJJIOB.
Hemera/ummueckne MmaTepuaJibl

=

w

oo

OcHoBHbIE CIUIaBbl HA OCHOBE MeM (OPOH3BI U JIATYHH ), X MaPKUPOBKA U IPUMEHEHHUE.
OcHOBHBIE CIUIaBBI Ha OCHOBEe amoMuHusA (AedopMmupyemble, TEPMUUICCKU
HEYMPOUYHsIEMbIE U YIIPOUHSAEMBIE), UX MAaPKUPOBKA U IPUMEHEHHE.

CBoiicTBa ¥ MPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

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

Kakue matepualibl Ha3bIBaIOT MOPOIIKOBBIE MaTepuanbl? Kak ux nomyyatot ?
Krnaccudukanus, CBOMCTBa U IPUMEHEHNUE KOMIIO3UIIMOHHBIX MAaTCPUAIIOB.
Knaccudukanus, cBoiicTBa W NPUMEHEHHWE OCHOBHBIX TPYII HEMETAJUIMYECKUX
MaTepUasoB.

6.2 BHeaynuTopHasi caMoCTOATEIbHAS Pab0oTa 00y4aIOIIUXCsl OCYIIECTBISIETCS B BUJIC
U3YUYCHHUSI JTUTEPATYPHI [0 COOTBETCTBYIOIIEMY Pa3JIeiy ¢ MPOpadOTKOi MaTepuala 1o TeMam
JVCIIATUTHHBI



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOUYHbIE CPeACTBA JIsl POBedeHHs

HpOMe)RyTO‘lHOﬁ aTrecranmum:

CTpyKTypHBIN [Tnanupyembie
DJICMEHT pe3yabTaThl 00y4eHHs

O1eHOYHEIE cpe€acTBa

OIIK-1 CnocoGen pemiats 3a1a4u Npo(ecCHOHAIBLHOM 1eATeJbHOCTH, IPUMEHSISI MeTO/bI
MO/JeJTUPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTeCTBEHHOHAYYHbIe U O0IeMHKeHEePHbIe

SHAHUA

OIIK-1.1 Ucnonp3yet
€CTCTBEHHOHAYYHbIE
3aKOHBI U TPUHIIUIIBI
P pEILICHUU
MPaKTUYECKUX 3a/1a4

TeopeTnueckue BOIPOCHI:

1.

w

No gk

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24,

CtpykTypa B CBOMCTBa MarepuaaoB. AMopdHoe
U KpUCTAJUIMYECKOE COCTOSIHME MaTepHara.
Metoabl U3y4eHHUsl CTPYKTYpPbl MaTEpUAOB.
Kpucrannuueckast pewerka. OCHOBHBIE THIIB]
PELIETOK METaJJIOB.

[Honumopdusm. [loaumopdHsie npeBpalieHus.
JleeKThl KpUCTAJUIMYECKOI'O CTPOEHHUS.

AHuzorponus.

DHepreTuyeckue yCiIOBUS  KPUCTAILIU3AIUU.
Bnusiaue CKOpPOCTH OXJIAXKICHUS Ha|
KPUCTAIIU3AIHIO.

Mexannsm KPUCTaJUIA3ALHAM. [TapameTpsl
KPUCTAJUTH3AIIH.

l'omorennoe (camompou3BOJIBHOE) 0Opa30BaHUE
HEHTPOB KpUCTAILITU3AIU Y. Kpurtnueckuii
3apO/IbIILL.

I'eTeporennoe (HEcaMOTIIPOU3BOIBHOEC)
oOpa3oBaHue LIEHTPOB KPUCTaTU3AIUH.
MonudunupoBanue.

JlenapuTHas KpUCTAIIIN3ALMS.
Kpucrannmueckue 30HbI ciuTKa. Y cajika.

Bunnl mukBanun.

Buner nedopmaruu. MexaHW3M IIaCTHYECKOMH|
nedopmaruu.

Haxnen npu miactudeckoit nedopmanuu. Ponb
JUCIIOKAMi B YIIPOYHEHUHU.

MexaHn4eckue CBOMCTBa METAJJIOB.
KoHcTpyKkTHBHAs MPOYHOCT.

MexaHn4eckue XapaKTEPUCTUKH, OIIPENEIsiEMbIe
MPU UCTIBITAHUU HA PACTSHKEHUE.

Pazpymenue meramos.

TBepaocTh U CrIOCOOBI €€ ONpeICICHHUS.
MexaHn4ecKkre XapaKTEPUCTUKH, OIIPENEIIEMbIE
NMpyu  JUHAMHYECKHUX HCTHBITaHWSIX  (yaapHas
BSI3KOCTb, TEMIIEPATypa XJIaTHOJTOMKOCTH).
OcCHOBHBIE MMOHSTHUS TEOpUHU CIIJIaBOB:
KOMITOHEHT, CIUIaB, cucTema, (asa. [Ipasuio ¢a3
Tunel TBepabIX (Pa3 B METAUIMUECKUX CUCTEMAX.
[IpaBuiio peryara (IpaBUIO OTPE3KOB).
OcHOBHBIE THUIIBI JIBOMHBIX JIAarpaMm.




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.

[IpeBpamenuss U (GoOpMHUPOBAHUE CTPYKTYPH]
JIBOMHBIX CILJIABOB.

XapakTepucTuka © BHJA TMONTHOH  (ha30BOM
nuarpammbl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB M (pa3 cucTemsbl
Fe-C.

[IpeBpamenuss u ¢GopMUpoBaHUE CTPYKTYPHI B
ctaisix (OenmbIX 4YyryHax, CEphIX YyryHax) B
PaBHOBECHOM COCTOSIHUU

CBs3b MEXAY CTPYKTYpOW M CBOMCTBAMHU CEPBIX
YYT'YHOB.

Knaccudukanus, MapkupoBKka MU MPUMEHEHUE
CEpbIX YYT'YHOB (JIUTEHHBIM, BBICOKOIPOYHBIH,
KOBKHUH, OTOCJICHHBIN, aHTU(PPUKITUOHHBIH ).
Binsinue yriiepona U IMOCTOSIHHBIX ITPUMECEN HA)
CBOMCTBA CTaJIU.

Knaccudukanusi, MapkupoBka U HPUMEHEHUE

YIJIEPOAUCTBIX cTayen (0OBIKHOBEHHOTO
KAauecTBa, KAa4yeCTBEHHOM KOHCTPYKLIHMOHHOM,
UHCTPYMEHTAIbHOM).

[IpeBpanienus pu HarpeBe CTaiu.

PocT 3epHa aycrenuTa npu Harpese.
N3orepMuueckuii  pacnag IMepeoXJIaKIEHHOTO
ayCTeHUTA. H3oTepmuyeckue JarpamMmmbl
pacnazia nepeoxJaxJIeHHOr0 ayCTEeHUTA.
[IpeBparieHuss nMpu HENPEPHIBHOM OXJIAXKICHUY]
cTanu. TepMOKMHETHYECKUE JuarpaMMbl pacnaia
NEepeoxXIaXIeHHOIO ayCTEHUTA.

Brnussane  nerupyronimx 3JIEMEHTOB HA
YCTOWYMBOCTh u KHUHETUKY pacnapa
MEePEOXJIaXKACHHOTO ayCTEHUTA.

[IpeBpamenuss mpu HarpeBe (IIPU  OTIIYCKe)
3aKaJICHHOMN CTaJIH.

Knaccudukanus, MapkupoBKka MU TpPUMEHEHUE
KOHCTPYKIIMOHHBIX  JISTUPOBAaHHBIX  CTaJiei
(cTtpoutenbHasi,  MAaIIMHOCTPOUTENbHAS  JUIS
XOJIOJTHOM HITAMIIOBKH, yaydiiaemasi,
PECCOPHO-IIPYKUHHAs, MAPUKOMOAIIUITHUKOBAS,
ctanu s 3akanku TBY, cranu mist XTO).
OcHoBHBIE  TOHATUS W KiIaccU(pUKALUA
TEPMHUUYECKOI 00pabOTKH.

OTxur cranu.

3akanka CTaiu.

Otnryck cranu. CtapeHue.

XUMHKO-TepMHUYecKas 00paboTKa.
Tepmo-mexanudeckast 00paboTKa CTaH.

CnnaBel Ha OCHOBE Meu (OpOH3BI, JTATYHH).
CruiaBbl HA OCHOBE aJTFOMUHHSL.

CnnaBel Ha OCHOBE THUTaHA. baOOUTEI.
[TopomikoBble, KOMITO3ULIMOHHBIE, aMOpP(]HbIE
MaTepUabl.




CTpYKTYPHELH TInanupyemeie O1LeHOYHEIE CPENCTBA
DJICMEHT pe3ybTaThl 00yYSHHS P
OIIK-1.2 Pemiaer ctangaptasie  [PemuTh 3a1auy U3 npodeccuoHaabHON 00IacTH:

npo¢eCCHOHAIIbHBIC
3a/1a4d ¢ IPUMEHEHUEM
00IIIENHKEHEPHBIX
3HAHUMN

1.

10.

11.

12.

13.

14.

15.

OOBSACHUTD, KaKyl Leib MPEecIeayloT IpHu
BBeJICHUU B paciuiaB Moaudukaropos? [Ipuectu
IPUMEPBI IEHCTBUS MOIU(PUKATOPOB.

B Kakou OTJINBKE 3€pHO,
3aKpUCTANIN30BaBIIETOCS MeTaia Oynert
Oonpllle: MpU pa3iaMBKE >KUIKOTO MeTaljia B
necuanyro (opMy WIM B METALIHYECKYIO?
KaxoBo Oyzaet paznuuune B cBOHCTBax?
OOBSCHUTH, K YEMY MOXKET IPUBECTH IEPErPeB
pacmiiaBa mpei  pa3iuBKOM  ero B (GopMbl
(u3nokHUIIB)?  3ayeM  TPOBOJAT  OINEPALUIO
MOACTYXXUBAHUS TPU NOJYy4eHHH OTIMBOK? Kak
€€ OCYILLECTBUTh

Kakoii  nmedopmainueit MOXHO  HEOOpaTUMO
U3MEHUTh  (QopMy, pa3Mepbl H  CBOMCTBQ]
Marepuana?

OOBSICHHUTD, YTO TPOUCXOTUT MPH (HOPMUPOBAHHIH
TeKCTyphl B nedopMupoBanHoM Mmarepuane? Kaki
3TO BIUSIET HA CBOICTBa MeTasia?

3auem TpeOyercs BOCCTaHABJIMBATh
IJIACTUYHOCTh X0JI0AHO1e(hOPMUPOBAHHOTO
mucTa (KaluOpOBaHHOM 3aroTOBKH, BOJIOUEHOI
npoBosiokn)? Kakoii 00pabOTKOW 3TO MOXKHO|
caenarn?

B kakoii cramm Oyner BbIIIE TBEPAOCTh IPH
3akainke: B cranu 45 unu 30XI'C?

V kakoit cranu OyaeT OoJbIlle MPOKATUBAEMOCTh
— YIJIEpOAMCTOM WIM JIETMpOBaHHOU? 3aueMm
HE00X0IMMO 3HaTh IIPOKAIMBAEMOCTb CTaIN?
Kak BpIOpaTh CKOPOCTH OXJKICHUS MPHU 3aKalIKe
JUIsL TIOJMYyYEHUs] MApTEHCUTHOW CTPYKTYpPBI IIO|
BCEMY CEUEHUIO U3ENUs?

Jlns  xakoWl cTalmum — JOIBTETOMJHOM WY
3a9BTEKTOMIHON — HYXKHO IIPUMEHATH HEMOJIHYIO
3akasiky? [losicHuTh, cnonb3ys auarpammy Fe-C.
Kakasg cranp mocie ymyuiieHuss OyneT UMeEThb
0osiee BBICOKYIO TBEPIOCTh: CTallb 45 WM CTallb
30XI'C, ecnu OTIYCK NMPOBOJWIM IIPU OJHOM H
TOM e Temneparype?

ITouemy pexyluii HHCTPYMEHT U3 YIIEPOAUCTOM
CTaJld TOJBEpraloT HHU3KOMY oThycka. Kakas
Oyner  CTpyKTypa M CBOWCTBAa  TaKoro
WHCTpYMEHTAa?

Kakum METOJIOM MOKHO HCCIIEIOBATh
pacmpeneneHne Ccepbl B CIUTKE (OTJIMBKE,
3aroToBKe)?

Kak mpoBectu riyOoKkoe TpaBieHHE CTaJbHOTO
obpasna. Kakossl ero nenu?

Kakxyum MeT0/10M MOKHO BBISIBUT MIOPHI, TPEIIHUHEI,




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

PaKOBHHBI, KpYITHBIE HEMETAJUIMYECKHE
BKJIIOUEGHUSI B OTJUBKE (CIUTKE, OTJIMBKE,
MMOKOBKE, MpoKare)?

[Tpu MakpoaHaju3e CIIUTKA BBISIBJICH
JIMKBAIIIOHHBIN KBajipaT (mogycanoyHasy
JUKBAllUg, OCeBasg IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJIHBIA W37I0M, (JIOKEHBI, MH(EpHBIA
usnoMm, paccioenue). OOBICHUTh MPUYMHBI
NOSBICHUST 3TOTO JAedekra u  BO3MOXKHBIC
CIIOCOOBI €r0 UCIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTnmuuTh yCTanoCTHBIM HM3JIOM OT IPOYMX
BUJOB H3ioMa? KakoBbl NMPUYMHBI MPOSBICHUS
TaKoro uziaoma?

Kak oTuuuTh Bs3KO€ pa3pylIeHUe OT XPYIKOro?
Kak npoBecTr MUKpOCKOIIMYECKOE UCCIIEJOBAHHE
MeTaliyeckoro  matepuana?  Uto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0BAHUA?

Kak MOXXHO NOBIHATH Ha BEIUYHMHY 3€pHA IPH
Kpuctaym3anuu meramuia? Kakue Mepbl MOXKHO
OPeJIOKUTh L TOro, 4YTOOBI 00ECIeYHUTh
MIOJIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIUIU3ALUU?
[ToueMmy  mpu  XOJNOOHOM  TUIACTUYECKOM
nedopMaIuy HaOJIF01aeTCs YIIPOYHECHNE METaIa,
a Mpu Topsiueit ITOro He MPOUCXOAUT?

Kak ompenenuts mnpegen ynpyrocta (mpenen
TEKy4eCTH, Mpelie] MPOYHOCTH, OTHOCUTEIBHOE
YAJIMHEHNE, OTHOCUTENIbHOE CYKEHUE, TBEPAOCTD,
YIapHYIO BSI3KOCTb) Marepuana’?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HEeOOJbIIOE
KOJINYECTBO IeMeHTUTa. Kak Ha3bIBaeTcs Takou
cruiaB?  KakoBel ero cBoiictBa U 00iacTu
pUMEHEHUs?

[Tpy MUKPOCKOITMYECKOM UCCIIEIOBAaHUHU B CIIJIaBe
HaOmonaroTes 3epHa ¢epputa u nepaut. Kak
Ha3bIBaeTCs Takoil crutaB? KakoBbl ero cBOMCTBA]
U KaK OHM 3aBHUCAT OT KOJMYECTBA NepiauTa?
KakoBbl 00:1acTH MPUMEHEHUS 3TUX I71aBOB?
[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromatorcst mepaut. Kak Ha3piBaeTcst Tako
criaB? KakoBbl  pa3HOBHAHOCTH TaKou
CTPYKTYPBI U pa3JInyMs B UX CBOMCTBaX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HAOMIOIAIOTCA TEPIUT U CeTKa I[EMEHTHUTa IO
rpaHunaM 3epeH. Kak Ha3pIBaeTcs Takou crutaB?
KaxoBsI ero cBoiicTBa 1 00JaCTH IPUMEHEHUS?
ITpy MUKPOCKOIIMUYECKOM HCCIIEI0OBAaHUH B CILIABE
HaOmronaeTcs neaedyput. Kak HazpiBaeTcs: Takoi
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
MpUMEHEHUs?

ITpy MUKPOCKOIIMYECKOM HCCIIEIOBAHUH B CILIABE




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

HaOmromaroTcss 3epHa Qeppura M BKIIOUCHHS
rpadura. Kak Ha3piBaeTcs Takue CILUIaBbI?
KakoBbl Pa3HOBHIHOCTH CIUIABOB C TaKHUMH
CTPYKTYpPHBIMU COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmomaroTcss  3epHa  (eppura, TEPIUT W
BKiItoueHusi rpadura. Kak Ha3biBaeTcs Takue
crutaBbl? KakoBBI pPa3HOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYPHBIMH COCTaBJISIOLIUMH,
KaKOBBI Pa3JINYMs B MX CBOMCTBAX?

[Tpy MUKpPOCKOTIMYECKOM HUCCIIEI0BAaHUH B CILIaBE
HAOMIOIAIOTCS TIEPIUT W BKIIIOYEHUS TpaduTa.
Kak wHaspiBaeTcsa Takue criaBel?  KakoBbl

Pa3HOBUAHOCTH CILJIAaBOB c TaKUMH
CTPYKTYpPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pas3nuyus B UX CBOMCTBax?

Kak UACHTU(PULIUPOBATH B cTanu

BUJMAHIITETTOBYIO CTpyKTypy? Ilpn Kakux|
YCIOBHSX OHa MOYKET 00pa30BaThCs U Kak 3TO)
MOBJIMSIET HA CBOWCTBA cTaNIN?

IIpy KakMX YCIOBUSIX B CTald  MOJXKET]
oOpa3oBaThCsl mepechimeHHbil Gpepput? Kak oH
HOBJIUSIET HA cBOlcTBa cTanu. Kak npeaoTBpaTuTh
ero oOpazoBanue?

Kak BbIOpaTh coaepxaHue yriepoja B CTald JUis
M3TOTOBJICHUS! AETAIN MaIlWH, KOHCTPYKIIUH WU
COOpYXKEHHs (PEeXYIIEro, XOJOJHOIITaMIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o CTpyKTypHOMY HpPHU3HaKy MOKHO
OnpeAenuTh cTanb (Oenblii YyryH, cepblii YyryH,
IIOJIOBUHYATBHIM YYIyH, JKE€JIE€30 TEXHUYECKOU
YUCTOTHI)?

MoOXHO JM HCIONB30BaTh O€sblii 4YyryH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuasa’?

Kakas ¢opma rpadura B MeHbLIEH cTeneHH
ocnabiiseT MeTAJUIMYECKY0 OCHOBY uyryHa? Kak|
MOJYYUTh TaKyro (opMy rpaduTa B OTIUBKE?
Kak momayduTs OTIMBKY CO CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pPa3HOBUJHOCTH CTPYKTYpBI
TaKoro 4yryHa M €ro CBOMcTBa?

OIIK-1.3

IIpuMmeHsieT MeTObI
MOJICJINPOBAHUS U
MaTeMaTU4eCKOro
aHaJIu3a JUIsl peIeHns
3a/1a4 TEOPETUYECKOIO
Y IPUKJIAHOTO
Xapaxkrepa

3amagya 1O KOHTPOMO (Pa30BOTO M CTPYKTYPHOTO
COCTaBa CIIaBa:

1.

Paccuuratp OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYpPHBIX  COCTaBIAIOIIMX  CIUIaBa  IIpH
KOMHATHOM  TemmepaType U  CXEMaTH4HO
n300pa3uTh CTPYKTYpPY CIUIaBa JBOMHOM CHCTEMBI
C OTCYTCTBUEM pacTBOPUMOCTH (C IOJIHOMH
PacTBOPUMOCTEIO, C OrpaHUYEHHON
pacTBOPUMOCTHIO) KOMIIOHEHTOB B TBEpIOM




CTpyKTypHBIH [Tnanupyembie

OneHouHsble CpeacTBa
DJIEMEHT pe3ybTaThl 00yYSHHS t pet

COCTOSIHUH.

2. OmnpenenuTs OTHOCUTEIHLHOE KOJIUYECTBO (a3 mpu
3aJlaHHOM TemIepaType B JBOIHOM CIIJaBe.
[Tosicuuts penienue rpadpuyecku.

3. PaccuuraTh comepikaHue yriepojaa B CTald IO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccunTaTh KpUTHUYECKYIO CKOpPOCTb 3aKaJIKH
CTaJIN.

0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOUYHOM aTTeCTANMM, NMOKA3aTeJ M U KPUTEPHU
OLlCHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus no Aucuuiinae «MarepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMTCA B BUJEC 3a4yeTa. 3ayeT MPOCTABISETCS IMOCIE OICHKW 3HAHWH O0y4aromuxcs Io
pe3yJIbTaTaM 3aIlUThI BHITIOJTHEHHBIX JTa00PaTOPHBIX padOT M KOHTPOJIBHBIX pa0OT, BKITFOYAROIINX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTenu U KpuTepuu oLeHNBaHus 3a4yera (3 cemecTp):

J1nst mosTy4eHus OLCHKU

— «3a4TeHOo» — OOyyalomMics JOJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS M OOBsICHEHHsS HWH(OpMAalWU, HO W HMHTEIUICKTYaIIbHbIC HABBIKH PEIICHUS
Hp06JICM M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JICMaM, OLICHKU M BBIHCCCHU
KPUTUYECKHX CYKICHHIA;

— «He 3a4TeHO0» — 00yJarOIINKCS He MOXKET NOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsicHeHHs MH(OpMALIHU, HE MOXKET ITOKa3aTh MHTEIUICKTyalbHbIC HABBIKH PEICHUS TPOCTHIX
3ajad.

IIpome:xyTouHas aTTecTanus N0 AMcHUILINHe «MaTepuanoBeaeHue» B 4-0M ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOEHUS 00Y4aIOLIMMHUCS
3HaHWM, W TIPaKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIaJICHU, ¥ IPOBOAUTCS B (popMe IK3amMeHa

OK3aMeH N0 JaHHOW JUCIMIUIMHE MPOBOAUTCA B YCTHOH (opMe IO 3K3aMEHAllMOHHBIM
OuneraM, KaXAblil M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3a/laHue.

IMoka3aTenu U KpUTEPUH OLIEHMBAHUA IK3aMeHa (4 ceMecTp):

— Ha OIEHKY «OTJHYHO» (5 6aoB) — 00yJaromMiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTUYeCKoe U TJIyOOKOe 3HaHue
yueOHOro MaTepuasna, CBOOOJHO BBHIMIOMHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OMNEpUpyeT
3HAHUSAMHU, YMEHHUSIMH, TIPUMEHSIET UX B CUTYaIUAX MOBBIIICHHON CI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amra) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIUI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI, HO JOITYCKAarOTCS
HE3HAYUTENbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHATUTHYECKUX OTIEpaIlrsiX, IEPeHOCce
3HaHWI ¥ YMEHUN Ha HOBbIE, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OIICHKY «YIOBJIETBOPUTEJIbHO» (3 ©Oamia) — oOydarouuiicss JIeMOHCTPHUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOA€ KOHTPOJBHBIX MEPONPHUATHN
JOMYCKAIOTCA OIIMOKH, TPOSBISETCS OTCYTCTBHE OTACTbHBIX 3HAHUM, YMEHHUH, HaBBIKOB,
00ydJaronuiicss MCHBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS TPH ONEPUPOBAHWU 3HAHUSIMH U
YMEHUSIMHU NPU UX TIEPEHOCE HAa HOBBIE CUTYAIUU.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEILHOY (2 O6aa) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS



He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYHIECTBEHHBbIC OLIMOKH, HE MOXKET
II0Ka3aTh HHTEJUICKTYaJIbHbIC HABBIKM PEIICHNUS MPOCTHIX 33/1a4.

— Ha OILICHKY «HEYIOBJIeTBOPHTEeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HAHWS HAa YPOBHE BOCHPOM3BEICHUS M OOBSCHEHUS WHPOpPMAIMM, HE MOXET II0Ka3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3aad.



