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JIner aktyanusanum padodeii nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJTy Ha 3acemannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPUATIOBEICHHSI

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MAaTEPUAIOBEICHUS

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




1 Lean ocBOeHMS TUCHUNIMHBI (MOTYJISA)

Hensmu ocBoenus nucuuminasl KMATEPUAJIOBEJIEHUE sBastorcs:
puoOpeTEeHNE CTYICHTAMH TEOPETUIECKUX 3HAHUN O 3aKOHOMEPHOCTSIX, OMPEASIISIONTNX
CBOIMCTBa MaTepHaJOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS U IPOTHO3UPOBAHUS CBONCTB U
MOBEJICHUS MaTEPUAJIOB B PA3JIMYHBIX YCIOBHIX UX 00paOOTKHU M DKCIUTyaTalluH,
HEOOXOIUMBIX OakanaBpy 1o npoduiro «MeTautyprus YepHbIX METAJIIIOBY TS
IJIOJIOTBOPHON MPO(ECCHOHATBHON eI TEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnrna MatepuaoBeieHHe BXOJUT B 00513aTEJIbHYIO YacTh y4eOHOro IiaHa
00pa3oBaTeNbHON IPOTrPAMMBI.

JUia n3yyeHus JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUs, BIIAJICHU),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHUS TUCIUILIHH/ PAKTUK:

Hcropus metaurypruu

duznyeckas XUMHUs

Beenenue B HanpaBieHue

OO011ast 1 HeOpraH1uyecKasi XUMHs

dusuka

3HaHus (YMEHUs, BIa/ICHUs), IOTYUYEHHbIE IPU U3YYEHUU JAHHON AUCLUIIINHbI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

Hayuno-uccnenoBarenbckas pabora

KosmieBast o6paboTka cranu

JIuteiiHOE IPOU3BOACTBO

PaznuBka u KpucTamm3anus cTaau

[TonroroBka k cade u ciada rocyJapCTBEHHOIO 3K3aMeHa

MonenupoBaHue Npo1eccoB U 0ObEKTOB B METAITYPrUU

Meroas! nccneaoBaHus MaTEPUAIIOB U ITPOLIECCOB

[Tpon3BoICTBEHHAS - TEXHOJIOTHYECKas (TIPOEKTHO-TEXHOJIOTUYECKas) MPaKTHKa

HoBble TeXHOIOTMYECKHE PpELIEHUS B METAJULYPTHUH YEPHBIX METAJVIOB

VYyeOHas - HayuHO-UCCIIe0BaTeNbCKas paboTa (MOody4eHne EPBUYHBIX HABBIKOB
Hay4YHO-HMCCIIEI0BATENbCKON pabOThI)

[TonroroBka K mpoueaype 3aluThl U 3allUTa BBITYCKHON KBaTM(PUKATUMOHHON
paboThl

[TpoaBrkeHNE HAYYHON TPOTYKIIMU

[Tpon3BoacTBEHHAS - MPEAIUIUIOMHAs MPAaKTHKA

MerTtposnorus, craHaapTU3alus U cepTUUKaLUs

[IpoekTHast neATEIBHOCTD

3 Komnerenuuu ody4arouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHHUs

B pe3ynbraTe 0cBOSHMS IUCHUIUIMHBI (MOAYNsl) «MarepuaioBeeHue»
oOydJaronuiics JoKeH 00aaaTh CIeIYIONMMA KOMITETCHITUSIMU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXKCHUA KOMIICTCHIINN

OIIK-1 Cnocoben pemaTh 3a1a4u TPOPECCHOHATLHON ACSITEIBPHOCTH, TPUMEHSST METO/IbI
MOJICIMPOBAHNS, MATEMAaTHUECKOTO aHAIN3a, €CTECTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIE
3HAHUA

OIlK-1.1 Hcrnonb3yeT ecTeCTBEHHOHAYUYHBIE 3aKOHBI M IPUHITUIIBI DU PEILICHUH
NPaKTUIECKHX 3a/1a4

OIIK-1.2 Pemaet ctangapTHeie TpodecCHOHANbHBIE 3a/Ia4H C IPUMEHEHHEM
00IIIENH)KEHEePHBIX 3HAHUI




OIIK-1.3

HpI/IMeHHCT MCTOAbI MOACIIMPOBAHUA U MATCMATUYCCKOI'O aHAaJIN3a IJId
peiCHUs 3aJa4 TCOPCTHUICCKOI'0 U NPUKJIAJHOT'O XapaKTCpa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3aueTHBIX eAuHUI] 324 aKkaj. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 132 akaj. yacos:
— aynutopHas — 126 akaj. 4yacos;
— BHEayAUTOpHAas — 6 aKaj. 4acos;

— camocTosTenbHas padora — 156,3 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, OK3aMCH

AynuropHas % o
KOHTaKTHas paboTta E z dopma TeKyIero
o =
B B aKaJl. yacax 3 Bug KOHTPOJIS
Paznen/ Tema 3 (B axan ) =l . P Kox
g S © | caMOCTOATENBHOM | yCIIEBaEMOCTH U
JTUCLUTUTAHBI 3 g o ., | xommerenyu
O g g paboThI TIPOMEKYTOYHOM
Tex naf. HIPaKT. s aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pons matepuana B
9KCILTyaTallly U3/eTHH. IpopaGorka Texyrmuii
OCHOBHBIE TOHATUSL. Teo pe "II‘)I/I‘IGCKOFO KOHTy ollb: OIIK-1.1,
Ucropus passutust 2 5,2 P ITPOITL: OI1K-1.2,
MATCpHATOBE/ICHHS KaK (JIEKIIMOHHOTO) YcTHBIH 3KCTIpecc- OIK-1.3
Marepuana orpoc
Hayku.Kiaccnduxkarus P P
MaTepuaoB.
3 [IpopaboTka
1.2 Knaccudukarus JIEKIIUOHHOTO Texymmii
MarepuanoB. OCHOBHBIE Marepuaa; KOHTPOJIb:
CBOICTBa MaTepHasoB. MOJITOTOBKA K amura OIIK-1.1,
CBsI3b MEXIY CTPYKTYPOH H 2 2 6 n1abopaTopHBIM 1a00paTOPHBIX OIlK-1.2,
CBOICTBAMH MaTepHaJOB. 3aHATHUSM; pabor. OIlK-1.3
Mertop! HCCIeOBAHUS MIOJTOTOBKA K KonTponbHas
CTPYKTYPBHIL. KOHTPOJILHOH pabora
pabore
Wroro no pazneny 4 2 11,2
2. ATOMHO-KpHCTAJUINYECKOE
CTPOCHHE MaTEePUAIIOB
IMpopaboTka
2.1 Bupas! kpucTamioB JIEKIIHOHHOTO
: ) Texkymuit KOHTPOJIb OIlK-1.1
Kpucrammmyeckas penierka. Marepuana; i p '
TTomumopduzm 2 6 TIOATOTOBKA K Kontpobras OMR-1.2,
AHuzOT p ' N pabora OIIK-1.3
POTIHSL. KOHTPOJIbHON
3 pabore
[IpopaboTka
2.2 JledexTsl JEKIUOHHOTO .
KpH}c:[Ta?;anecxoro MaITIepHana' Texymuid konTpos, OIK-1.1,
2 6 ’ Konrponbnas OIIK-1.2
cTpoeHusi. MexaHu3Mbl MIOATOTOBKA K p '
N pabora OIIK-1.3
muhdy3un KOHTPOJIbHOU
pabore
HWroro no pazaeny 4 12

3. Kpucramnusanust pacriiaBoB




ITpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoauHamuueckue vaTepHaa; Texymuii KOHTPOIb
CJIOBHST KPUCTAJUTU3AIIUH. ’ KonrponbHas
Y P 1 IMOJIrOTOBKA K P OIIK-1.1,
Mexanusm pabota
N 8 n1ab0paTOpHBIM ammta OIlK-1.2,
P ) 3aHATHAM; OIIK-1.3
TTapameTpsl Tab0paTOPHBIX
MOJTOTOBKA K
KpHCTAITH3aIIUH. . pabot
KOHTPOJIBHOH
pabote
IIpopaboTka
3.2 Camomnpou3BoIbHAS U JIEKIIHOHHOTO N
TekyIuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS Marepuana;
KonTponpuas
KpUCTAJUIM3ALHS. MOATOTOBKA K OIIK-1.1,
pabora
MoaudunupopaHue. 8 1a60PaTOPHBIM OIIK-1.2,
3amura
JennputHas 3aHATHAM; OIIK-1.3
1a00paTOPHBIX
kpucTaum3anus. CTpoeHune MOATOTOBKA K aGor
CIIUTKA KOHTPOJIBHOU P
pabote
HWroro no pazaeny 16
4. Oedopmanus 1 HarpeB
Je(OpPMUPOBAHHBIX MaTEPUAJIOB
IIpopaboTka
4.1 Yupyras u JIEKIIHOHHOTO N
24 H TekyIuii KOHTPOJIb
ractTuyeckas aedopmars. MaTepHaa;
KonTponpuas
Mexanusm gedopmanuu. MOJATOTOBKA K OIlK-1.1,
pabora
M3menenune cTpyKkTypsl U 6 11a00paToOpHBIM OIIK-1.2,
. 3amura
CBOWCTB 3aHSATHUAM; OIlK-1.3
1abopaToOPHBIX
MOJMKPHUCTAIITTYECKOTO MOATOTOBKA K aGor
MeTaiia npu AehopMaryy. KOHTPOJILHON P
pabote
ITpopaboTka
JIEKIITMOHHOTO .
) Texymmii KOHTPOJIB
4.2 V3MeHeHue CTPYKTYphI Mareprana, KouTpomnbnas
H.CBOP'ICTB MpH HA };Be TOJIrOTOBKA K abora OIK-1.1,
ehopmu OEI;)aHHorrI()) 6 1a00paTOPHBIM ga wra OIlK-1.2,
ACQOpMHp 3AHATHAM; n OIIK-1.3
MeTaa. 7Ta00paTOPHBIX
MOJITOTOBKA K
o pabor
KOHTPOJIbHOM
pabote
Hroro no pazuery 12
5. MexaHnuueckue cBOHCTBa
MaTepHaJoB
ITpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHBIE TIOHATHUS U MaLTle Hana; Texymuii kouTpos, OIK-1.1,
Oi‘[ €JICIICHUS 6 o, rogoBKa,K Konrponbraz OIIK-1.2,
pedt ' A . pabora OIIK-1.3
KOHTPOJIBHON
pabote
IIpopabotka
JICKIITMOHHOTO .
. Tekymuii KOHTPOITb
5.2 Bugsl, MeTosl U MaTepuaia, 3amura
060 OB’aHI/IC TSt [TOATOTOBKA I nabopaTopHBIX OIK-1.,
Py . 6 na0opaTopHBIM patop OIIK-1.2,
HCTIBITAHUSI MEXaHUUECKUX pabot
. 3aHATHUSM; OIIK-1.3
CBOMCTB. KontponbHas
MOJITOTOBKA K
o pabora
KOHTPOJIbHOM
pabote
Hroro no pazzaeny 12

6. ®a3oBBIC U CTPYKTYPHEIE
MIpeBpaIleHUs B
JIByXKOMIIOHEHTHBIX




MCTAJUIMYCCKHUX CUCTEMAX

IIpopaboTka
€KIIMOHHOTO .
6.1 OCHOBHBIE MOHATHUS HMI;IE ;I;Inar Texymuid koHTpOI, OIK-1.1,
) 2 8 P ’ KouTtponbHas OIIK-1.2,
TEOPHH CILIABOB. MOJITOTOBKA K pabota OIK-1.3
KOHTPOJIBHOH '
pabote
IIpopaboTka
€KIIMOHHOTO .
HMI:iZ ;I:Har Tekyuuii KOHTPOJIb
6.2 JluarpaMMbl IBOMHBIX p ’ KontponbHas
cucrem. ®opMupoBaHue TIOZIrOTOBKA K pabora OIK-1.1,
or T' L TBORHELX 2 4 6,6 11a00paTopHBIM ammra OIIK-1.2,
cnﬁﬁo}l;p 8 SQHATHIAM, 1260 ];-”[FO HEIX OIIK-1.3
’ MOATOTOBKA K P a60$
KOHTPOJBHOMH P
pabote
HWroro no pazaeny 4 4 14,6
7. KenesoyriaepoancTsie CIUTaBhI
ITpopaboTka
JIEKIIMOHHOTO .
7.1 XapaxrepucTuka a Texymuii KOHTPOJIb OIIK-1.1,
JIUarpamMmbl Gpa3oBoro 2 8 MaTepHaia; KonTponbhas OIlK-1.2
MIOATOTOBKA K )
COCTOSIHUS JKEJIE30-yTIIepPO/ KOHTPOITBHOf pabora OIlK-1.3
pabote
ITpopaboTka
JIEKIITMOHHOTO .
MaLTIe ana: Texymuii KOHTPOIH
7.2 ®opmupoBanue P ’ KouTponpuas
CTPYKTYpPBI CTaJIel 1 fOAroToBka K aboTa OIK-1.1,
q Il)"YI:IO}l;pB ABHOBECHOM 4 12 8 nabopaTopHsiM ga uTa OIK-1.2,
cgcilosu-mup ST, nabo leo HBIX OIK-1.3
' MOATOTOBKA K pa 605
KOHTPOJIbHOM p
pabote
HWroro no pazaeny 6 12 16
8. Knaccudukarusi, MapKupoBKa
1 IPUMEHEHHE
JKEJIe30YTIIEPOAUCTHIX CIIIABOB
ITpopabotka
€KIIMOHHOTO .
8.1 CBs13p MeXIY JICKIHOHHEOT 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 6 11a00paTOPHBIM ga wra OIlK-1.2,
T, 3AHATHAM; t OIIK-1.3
MapKHUPOBKa U TPUMEHECHUE HOAFOTOBKA K nabopaTopHBIX
CEephIX YyT'YHOB. KOHTPOJHHOI! pabor
pabote
IIpopaboTka
JICKLIMOHHOTO Texymuit KOHTPOIIb
8.2 Bnusnue yriepona u MaTepuania;
o o Kontponbnas
npuMeceil Ha CBOMCTBa MOATOTOBKA K a6oTa OIlK-1.1,
craneii. Knaccudukanus, 2 6 6,3 n1ab0paTopHBIM ga ura OIlK-1.2,
MapKHUpOBKa U IPUMEHEHUE 3aHATHSM; - OIIK-1.3
. 1a60paTOpHBIX
YIJIEPOIUCTHIX CTalEH. MOATOTOBKA K aGor
KOHTPOJIBHON p
pabore
HWroro no pazaeny 4 8 12,3
HWroro 3a cemectp 36 36 106,1 3a4éT

9. ®opmupoBaHue
HEPaBHOBECHBIX CTPYKTYP




ITpopaboTka

JIEKIIHOHHOTO .
Texkymuit KOHTPOIB
Marepuana;
KonrtponbHas
9.1 ®a3oBble NpeBpalIeHUs TOATOTOBKA K pabora OIK-1.1,
B’CTaJ'II/I [IPU HATPEBE > 8 MabOPaTOPHBIM Sammira OIIK-1.2,
P rpese. 3aHATHAM; - OIIK-1.3
1a00paTOPHBIX
MOJIrOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
ITpopaboTka
JIEKIHOHHOTO N
. Tekyuuii KOHTPOJIb
Marepuana;
KonTponbnas
9.2 da3oBbIe mpeBpaneHus [IOArOTOBKA K pabota OIK-1.,
B'CTaHH DM OX A LCHIH 4 8 1a60paTOPHBIM Sammra OIIK-1.2,
P A ’ 3aHATHIM; n OIIK-1.3
71a00PaTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabote
HWroro no pazaeny 9 16
10. OCHOBBI TEPMUYECKOMH
00paboTku
[IpopaboTka
10.1 ITonsTus o JIEKIITOHHOTO .
. ! Texymuii KOHTPOJIb OIIK-1.1,
TepMHYECKOl 00paboTKe. Marepuana;
Knaccuduxkarms BumioB 2 4 TTOJTOTOBKA K Komrposnaz OIIK-12,
. N pabota OIlK-1.3
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM
pabore
[IpopaGoTka
JICKIIMOHHOTO .
Texymuit KOHTPOIH
Marepuana;
KonrponbHas
10.2 Knaccudukanus, ueib TOJIFOTOBKA K pabota OINIK-1.1,
I/Il'l UMCHEHUE 0T>1<1/1r’a 3 4 Aab0paTopHEIM 3amura OIIK-1.2,
P ’ 3aHATHAM; n OIIK-1.3
1a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
[IpopaboTka
JIEKIUOHHOTO .
. Tekymmii KOHTPOJIb
Marepuaa;
KonTponpras
10.3 3akanka ctamu. Buapt MOArOTOBKA K abota OIK-1.1,
) - PHA 3 4 nabopaTopHBIM p OIIK-1.2,
3aKaJIKH. 3ammra
3aHATHAM; OIIK-1.3
71a00PaTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHOU
pabore
[TpopaboTka
JICKIIHOHHOTO .
10.4 IlpeBparuenus nmpu MaLTIe ana: Texymuit KOHTPOJIb
HarpeBe 3aKaJeHHOH cTaiu. p ’ KonrtponbHas
Ornyck cranu HOArOTOBKA K paGora OIIK-1.1,
Knaccupuka 1./1;1 ellb U 3 4 11ab0paTOPHEIM SanmTa OIIK-1.2,
Hs, T 3aHATHUAM; H OIIK-1.3
MIPUMEHEHUE BUJIOB 1ab0PaTOPHBIX
MOATOTOBKA K
OTITyCKa. . pabot
KOHTPOJIBHOM
pabore
Hroro no paszneny 11 16
11. Knaccudukanus,
MapKUpPOBKa, CBOMCTBA U
MIPUMEHEHHUE JIETHPOBAHHBIX
cTaneu
11.1 Kone IIOHHbIE IIpopaGotka Texyimii KOHTDOIS OIIK-1.1,
CTa..JII/I TPyK 3 6 JIEKIHOHHOTO IZ’(I)I; N OHLH&& OIIK-1.2,
) MaTepuana; P OIIK-1.3




IOArOTOBKA K

1a60paTOPHBIM paboTa
3aHSITHUSIM; 3ammra
MIOJITOTOBKA K 1ab0PaTOPHBIX
KOHTPOJIbHOM pabor
pabore
ITpopaboTka
JIEKIUOHHOTO .
. Tekyuuii KOHTPOJIb
11.2 UnctpymenTaapHbIe Marepuana, KonTponbnas
CTE.UII/I Cranu ¥ CIIaBbl ¢ [OArOTOBKA K abora OIK-1.1,
oco6biMI/1 (U3NYECKUMH U 4 4 2 4.2 AabopaTopHLIM é)a uTa OIK-1.2,
. 3aHATHIM; n OIIK-1.3
XHUMHYECKAMH CBOHCTBAMU. 1ab0PaTOPHBIX
MIOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabore
Wroro no pazneny 7 4 10,2
12. MapkupoBKa, CBOMCTBA U
MPUMEHEHUE CIUIABOB [[BETHBIX
METaJIIOB
ITpopaboTka
JIEKLIUOHHOT' O Texkymuii KOHTPOJIb
MaLTIe nasa; yuéa ura P OIK-1.1,
12.1 Meanbie criaBbl. 2 2 2 P ’ » OIIK-1.2,
MIOJTOTOBKA K 71ab0PaTOPHBIX OTIK-1.3
Ta00paTOPHBIM pabot '
3aHITHSIM
4
IpopaboTka
. JIEKIUOHHOTO Texymmii KOHTPOJIB
12.2 Antomunwuii 1 ero Ma?e ata: yﬂéa ura P OIlK-1.1,
crutaBel. CIUTaBbl THTaHA. 3 2 2 o roIT)OBKa’K 1a6o ;uTo HBIX OIIK-1.2,
TIpouwne crnaBbl. . patop OIlK-1.3
nabopaTopHBIM pabot
3aHATHAM
Wroro no pazneny 5 4 4
13. HemeTammmueckue
MaTeprabl
[IpopaboTka
13.1 OcHOBHBIE BUABI JEKITMOHHOTO Texymuii KOHTPOIHh OIK-1.1
HEMETAITMUECKUX MaTepuaia; 3amuTa )
y 4| 4 4 puana, - OIK-1.2,
MaTepHaios. Mx cBoiicTBa u IIOATOTOBKA K 71a00PaTOPHBIX OIK-1.3
MPUMEHEHHE. nabopaTopHBIM pabot '
3aHATHAM
HWroro o pazneny 4 4
14. Dx3ameH
[IpopaboTka
JIEKIUOHHOTO
Marepuana. .
s peHHe IIpomerxyTouHbIit OIlK-1.1,
14.1 Dx3ameH. 4 ononngI{Teanoro KOHTPOJIb OIIK-1.2,
A (Ox3amen) OIIK-1.3
MaTepHania.
IToaroroBka k
9K3aMEHY
Wroro no pazneny
HWroro 3a cemectp 36 18 50,2 DK3aMeH
Hroro no aucuuruinie 72 54 156,3 3a4er, SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn y4eOHbBIX 3aHATUN MPENOAaBaHUE JUCIIUTUIMHBI
«MarepuanoBeieHHE» pean3yercs B GopMe KypCcoB, COCTABICHHBIX C HCIOJIb30BAHUEM
pe3yabTaTOB HAYYHBIX MCCIIEOBAHUH, IPOBOIMMBIX Ha Kadeape, a TakKe B IIEHTPE
KOJUIEKTHUBHOTO TI0JIb30BaHuss MI'TY, B TOM 4unciIe ¢ y4eTOM PerHOHABHBIX 0COOEHHOCTEH
npodeccnoHaABLHOM IeATEIILHOCTH BBITYCKHUKOB M MOTpeOHOCTel padoTtomareneit (MMK,
MMK-METU3, benmar u ap.).

B nponecce npenogaBanys AMCUMIUIAHGL «MaTepruanoBeacHUE» TPUMEHSIOTCS
TPaJUIMOHHAS, HHTEPAKTUBHAS M WH(OPMAIIMOHHO-KOMMYHHKAIIMOHHAsE 00pa30BaTeIbHbIC
texHosoruu. [Ipu ucmonp30BaHNM TPaJUIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHI yueOHbIe
3aHATHUS BBIIOJHSIIOTCA B (hopMe HH(GOPMAIIMOHHBIX JIEKIUK 1 Tab0opaTOpHBIX paboT. O1a
TEXHOJIOTHUS COUETAETCS C UCMOIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, KOT 1A JIEKIIUH MTPOBOAATCS B (POpME JIEKINN-BU3YaTH3AIHIHA,
IIpU peAIN3alui KOTOPBIX M3JI0KEHUE CONEPKAHUS COIIPOBOKIAACTCS IIPE3CHTALUEH C
JIEMOHCTpaluel yueOHbIX MaTepHAalIOB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAaX,
B TOM YHCJI€ WUTIOCTPATUBHBIX, IpapUueCcKuX, ayAH0- U BHIEOMATEPUAIIOB.

JleK1MOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a00opaTOPHBIX paboT, HAa KOTOPBIX
BBIIIOJIHSIIOTCA TPYIIIOBBIE WIM UHIUBUAYalIbHbIE 33aHUs 10 poiiaeHHoU TeMe. [Ipu
MIPOBEICHUH J1a00OPATOPHBIX paObOT UCTOIB3YETCS HHTEPAKTUBHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, YTO MPEIOIAraeT akTUBHOE U HEJIMHEHHOE B3aMMOJIEHCTBHE BCEX YUACTHUKOB
U JOCTHKEHHE Ha 3TOM OCHOBE TUYHOCTHO 3HAYUMOTO ISl HUX 00pa30BaTeIbHOTO
pe3ynbraTta. 3aHsATUSI OPraHU3YIOTCA B BUJIE JIAOOPATOPHOTO SKCIIEPUMEHTA C TIOCTIEAYIOIIIM
TPYIIOBBIM aHATU30M MOJYyYEHHBIX pe3ynbTaToB. Mcnonabs3yercs Takke pa3dop KOHKPETHBIX
CUTYaIu# C 1eTb0 (GOPMUPOBAHUS U PA3BUTHUS MPOPECCHOHATBHBIX HABBIKOB
00y4aroIuxcs.

Peanu3zanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAYCMaTPUBAET UCIIOJIb30BAHUE B
y4e0OHOM MPOLIeCCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IIPOBEJCHUS 3aHATHI B COUETAHHUH C
BHEAyIUTOPHOI paboTOM ¢ 1eNbI0 (OPMUPOBAHUS U PA3BUTHSI MPOQPECCHOHAIBHBIX HABBIKOB
00yJaroIuxcs.

CamocTtosTenbHas paboTa CTYACHTOB HAIPaBlieHa Ha CAMOCTOSTENbHOE N3yUeHUE
y4eOHOI U Hay4dHOU JUTEpaTyphl, @ TAKKE CaMOCTOSTEIbHYIO IPOPAOOTKY TEM B ITpoIEcce
MOATOTOBKU K TEKYILIEMY U TPOMEKYTOUHOMY KOHTPOJISIM.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHsl B TPUIIOKEHUH 2.

8 YueOHO-MeToqUYecKoe U MHGPOPMALMOHHOE O0ecTieYeHUe TN CHUTLIMHBI
a) OcHoBHas JIMTepaTrypa:
1. MaTtepuanoBsegeHue : y4e6Hoe nocobue ans BysoB / J1.B. TapaceHko, C.A.MNaxomMoBa,

M.B. YHuukoBa, C.A. NepacmumoB ; nog pea. J1.B. TapaceHko.— Mocksa : UHOPA-M, 2022. — 475 c.
— (Bbicwee obpasoBaHue: bakanaepuaT). - ISBN 978-5-16-004868-0. - TeKCT : 3MEKTPOHHbIN. -
URL: https://znanium.com/catalog/product/1943586 (gata obpawenuda: 07.04.2025). — Pexum

AocCTyna: Mo noAamnmncke.

2. MarepuanoBesnenue : yueb. nocobue it By3os / JI. B. Tapacenko, C. A.
ITaxomoBa, M. B. Yuaunkosa, C. A. I'epacumos ; nox pex. JI. B. Tapacenko. - Mocksa: HUL]
Undpa-M, 2012. - 475 c. - (Boiciiee obpasosanue). - ISBN 978-5-16-004868-0. — Texcr
anexTponHsbIi. - URL: https://znanium.ru/catalog/document?id=422933&pid=257400 (nata
obpamienus: 02.04.2025)



https://znanium.com/catalog/product/1943586
https://znanium.ru/catalog/document?id=422933&pid=257400

AOCTYyIIA: IO IMMOATINCKE.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Kommera, H. B. Atiiac MukpocTpykTyp : yaeOHoe nocodue [as By3oB] / H. B.
Kommera, 1O. 1O. Edumosa, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marauroropck : MI'TY,
2019. - 1 osnmekrpon. ont. auck (CD-ROM). - 3arm. ¢ Turym oskpana. - URL
https://host.megaprolib.net/MP0109/Download/MObject/2477 (nara obpareHus
07.04.2025).

2. OaebigoBa, N. C. MatepuanoeeaeHve : yd4eGHoe nocobue / WN.C. [daebigoea, E.JI.
MakcuHa. — 2-e nsg. — Mocksa : PUOP : UHOPA-M, 2020. — 228 c. — (Bbicluee obpa3oBaHue:
Bakanaspwuar). - ISBN 978-5-369-01222-2. - TekcT:  anekTpoHHbl. -  URL:
https://znanium.ru/catalog/product/1062389 (gata obpaweHus: 07.04.2025).

3. ®eTucos, I'. M. MaTepuanoBeneHne 1 TEXHONOMUs MaTepuanos : y4e6Huk / .M. deTncos,
®.A. lMapudpynnuH. — Mockea : UNHOPA-M, 2023. — 397 c. — (Bbicluee obpa3soBaHue:
bakanaepuaTt). — DOI 10.12737/3557. - ISBN 978-5-16-006899-2. - TeKCT : aneKTpoHHbIN. - URL:
https://znanium.ru/catalog/product/1941721 (nata obpaiueHuns: 07.04.2025).

B) MeTtoanueckue yKazaHus:

1. Ememomnn A.H., Konesa H.B., Ilerpouenko E.B. M3yuenue npuHuumnos
paboThI U yCTPOICTBAa METAIUIOTPAPHUECKOTO MUKPOCKOTIa. MeToIn4ecKne yKa3aHus K
naboparopHoit padore. — Marauroropck: I'OY BITO «MI'TVY», 2009. — 9 c.

2. Konuesa H.B., Uykun B.B., Epumosna 10.10. M3yuenue MakpoCTpyKTypbl
JIUTOrO METaJljIa ¥ IEHAPUTHON KpUCTAJIIM3aluu. MeTtoanyeckue ykazaHus K 1a00paTopHOM
pabote. — Marauroropck: M3a-so Marauroropck. roc. TexH. ya-ta uM. .. Hocoga, 2011.
—7ec.

3. Kommiera H.B., Ememommna A.H., [Terpouenxo E.B., Edumosa 1O.1O.
XKenesoyrnepoaucrteie criiaBbl. MeTonyeckue ykazaHus K J1abopaTOpHbIM paboTam. —
Maruuroropck: I'OY BIIO «MI'TVY», 2010. — 42 c.

4. EmemomuH A.H., Kormesa H.B., Ilerpouenko E.B., Kopuauios B.JI.
MaxkpocTpyKTypa CTalu U METOJIbl €€ OLICHKH. MeToinuecKkue yka3aHus K J1abopaTopHOU
pabote. — Maruutoropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2014.
- 17c.

5. Ememromma A H., Iletpouenko E.B. MukpocTpykTypa JIErMpOBaHHBIX CTaJIeH
1 4yryHoB. MeToinyeckue yka3aHus K J1abopaTtopHoil padote. — Maruutoropck: MI'TY,
2007. -9 c.

6. Ememomnn A.H., Iletpouenko E.B, CperukoB A.b. MccnenoBanue BIusiHUS
XOJIOAHOMH MIacTUYeCKoi qeopMaluy 1 MOCIeIYIOIIEro HarpeBa Ha MUKPOCTPYKTYPY H
TBEPJOCTh HU3KOYTJIEPOIUCTOM cTanu. MeTouueckne ykazanus K J1abopaTopHoii padore. —
Maruuroropcek: M3n-so Marauroropcek. roc. Texs. yH-ta uM. I'.11. Hocoga, 2015. — 8 c.

7. MonoukoBa O.C., Hedenwen C.I1., [llunakuna M.B. IlocTpoenne nuarpammbl
COCTOSIHMS CHCTeMBI criaBoB Pb — Sb. Metoandeckue ykazanus k naboparopHoii padore.
Maruuroropck: M3n-so Marauroropcek. roc. Texs. yH-ta uM. I'.11. Hocoga, 2015. — 8c.

8. Komiera H.B., Uykun B.B., Epumosa F0.}O. N3yuenne MUKpOCTPYKTYpBI
CTaJIM U YyTYHA B HEPAaBHOBECHOM COCTOSIHUU. MeTOJMuecKue yKa3aHus K 1abopaTOpHOIH
pabote. — Marauroropck: MI'TY, 2009. — 15 c.

9. Ememomun A.H., Ilerpouenxo E.B., Hedgensen C.I1. U3yuenue
MHUKPOCTPYKTYPBI IIBETHBIX CIIJIaBOB. MeToIn4ecKre yKa3aHus K JJabopatopHoi pabore. —
Maruuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocosa, 2013. - 13 c.

10. ITerpouenko E.B., Hedenner C.I1., Monoukosa O.C., Ementoma A.H.
MHUKpPOCTPYKTYpa MOPOIIKOBBIX M KOMIO3HIIMOHHBIX MaTepuaioB. — Meroandyeckue
ykazaHus K JabopaTopHoii padore. Marauroropck: MI'TY, 2010. -9 c.


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

11. Ilerpouenko E.B., [llunakuna M.B. Biusinue teMneparypsl HarpeBa u
MoCJeIyIONIeH MepeKpUCTaUIN3aluy Ha pa3Mep 3epHa aycTeHUTa. — MeToanyeckue
yKa3aHus K 1aboparopHoit pabore. Marautoropck: MI'TY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedeaner C.I1., MonoukoBa O.C. CTpyKTypa U CBOMCTBa
YIJIEPOAMCTOM CTANIM TMOCIIE OTXKHUra U HOpMalln3aui. MeTtoanyeckue yka3zaHus K
naboparopHoit pabore. — Marautoropck: MI'TY, 2010. — 12 c.

13. Tlerpouenko E.B., Monoukosa O.C., Hedenser C.I1., 3akanka yraepoauctoi
Y JICTUPOBAHHOW cTanu. MeToaudeckue yKa3anus K 1abopaTopHoi padorte. —
Marnutoropck: MI'TVY, 2013. -9 c.

14. Ilerpouenko E.B., Monoukosa O.C. OTnyck yriepoaucToi 1 JIErMpoBaHHON
cranu. Meroauyeckue yka3zanus kK sabopatopHoii padore. — Marautoropck: MI'TY, 2013. —
9c.

15. Marepuanosenenue. Yacte 1 [Dnexrponnsiii pecypc] npaktukym/ H.B. Komnesa,
10.10. E¢umona, H.H. Mnbuna. Marautoropckuii roc. rexundeckuii yu-T um. I'.J1. Hocona.
- Maruutoropck: MI'TY um. I''1. Hocoga, 2019. - 1 CD-ROM. 3armn. ¢ skpana. URL :
https://host.megaprolib.net/MP0109/Download/MObject/2540 — Pexxum goctyma: mist
aBTOpH3. MoJib30BaTee. (nara oopamenus10.01.2024).

16. MarepuanoBenenue. Yactp 2 [DnekTpoHHbIH pecypc] npaktukym/ H.B.
Kommesa, }0.1O. Epumosa, H.H. Unsuna, A.M. Ilecun ; MarHuToropckwii roc.
texHuueckui yH-T uM. I'.M1. HocoBa. - Maruutoropck : MI'TY um. I'.'11. Hocoga, 2021. - 1
CD-ROM. - 3arq. ¢ tutyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3117. (nara obpatenus
10.01.2024). - MakpooObeKT. - TeKCT : AIEeKTPOHHBIH.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypceni:

IIporpammHuoe o0ecnieuenune

Haunmenosanue .
o Ne norosopa Cpox nencTBUs TMIIEH3UN
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB0OOaHO pactpocTpansemoe [10 6eccpouHo
ONEeKTPOHHBIE
WWIARATRI O KYPEY | 1 99712 o1 11.09.2012 6eccpoUHO
MarepuanoseneH
ue"
FAR Manager cB0OOTHO pacnpocTpansemoe [10 0eccpovHO
Bbpaysep Yandex |cBoOoanHo pacmpoctpansiemoe [10 0eccpovHO

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchuika
DnekTpoHHbIe pecypcbl oubauoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
denepanbHOE TOCYIAPCTBEHHOE OO KETHOE
yupexaenue «DeneparbHbIil HHCTHTYT URL: http://www1.fips.ru/
TIPOMBIIIJICHHON COOCTBEHHOCTH)
HanmonansHas uHGOpMaImOHHO-aHATUTHYECKAST URL:
cucreMa — Poccuiickuii nuiekc HayuHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DjekTpoHHas 0a3a mepuoIuUecKux u3manuii East View

Information Services, OO0 «MMIBUC» https://dlib.eastview.com/




9 MaTepuajibHO-TeXHHYECKOe o0ecneuyeHue TUCIHILINHBI (MO1YJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC obOecricucHue JUCHUIIIMHBI BKIIIOYACT:



1. YueOHas ayauTopus A7l IPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY>KALIMMHU JJIs1 IPEACTaBICHUs y4eOHON
uHpopManuy O0JIBIION ayAUTOPHH: MYJIbTUMEIUINHBIME CPEJICTBA XpPaHEHHS, TIepeIadn U
npeacTaBiIeHus yueOHoM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHble ayTUTOPUH AJIsl TPOBEICHHSI Ta00PAaTOPHBIX 3aHATHI OCHAIICHBI
1abopaTOPHBIM 000PYIOBAHUEM:

«JlabopaTopust mpoOOMOATOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U OJHUPOBATLHBIMU CTAHKAMH,

- 000pyI0BaHUEM TSI 3aIIPECCOBKU 00Pa3IIOB;

- 000pyI0BaHUEM JUTSI TPABICHUS NITU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTUYECKON MUKPOCKOITHI:

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

- KOMITBIOTEPHBIMH CHCTeMaMK 00paboTKH n3o0paxenuit Ha 6aze [10 «Thixomet
PRO» n «SIAMS-600»;

- KOJUICKIIUSIMA MHUKPO- H MaKpOILIH(OB yrIEPOAUCTHIX U JETUPOBAHHBIX CTAJCH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, TOPOIIKOBBIX MaTEpPHAJIOB;

- KOJUIEKIMEeH MaKpOHUTH(OB ¢ TeeKTaMi MAaKPOCTPYKTYPHI CTaJIeH;

- aIbOOMaMU MUKPOCTPYKTYP YIJIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH, UyTyHOB,
[[BETHBIX METAJUIOB U CILUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIIBITAHHI»:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- TBEPJIOMEPAMHU JIJISl HCIIBITAaHUS TBEPAOCTH 10 MeToay PokBeria u o MeToy
bpunenns;

- yHuBepcanabHbIMU TBepromepamu M4C075G3 EmcoTest , METOJIAB 701;

- HaToOJIbHOM YHMBEpCabHOU UCTIBITATENbHOM ABYXKOJIOHHOM MammnHoi AG 1C-300
kN Shimadzu Corp;

- HanoJbHOH yHMBEpCaJbHOW UCHIBITATENbHOM NBYXKOJOHHOM MamunHoi AG 1C-50
kN Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHUKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEJIbHBIM HHCTPYMEHTOM;

- CHeNMaIU3UPOBAHHON MeOebIo.

«JlabopaTopus ckaHUPYIOIIEH JIEKTPOHHON MUKPOCKOITHI:

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

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

- CUCTEMOM aHalu3a KapTuH AU(paKIMU 00paTHO PACCESTHHBIX JIEKTPOHOB C
nporpamMmmHbIM obecnieueHreM Crystal 400;

- CHeMAIU3UPOBAHHON MeOebIO.

«JlaGopaTopus TepMUUeCcKOi 00pabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU NeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOU IIJIA3MEHHOU 3aKaJIKH;

- CHeNMAIU3UPOBAHHON MeOebIO.

3. YuyeOHas ayaAuTOpus JUIsl TPYNIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALNH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTecTallii OCHAIICHA:

- KOMITBIOTepHOI TexHuKoH ¢ makerom MS Office, ¢ monkiroueHnem K cetn
«VIHTEpHET» U € IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpey
YHUBEPCUTETA;



- CTICIUATM3UPOBAHHON MEOEIBIO.

4. TlomenieHre AJisi CAaMOCTOSITEILHON pabOThI OCHAIIIEHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ moakioYeHneM K ceTu
«VIHTEpHET» U C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPELy
YHUBEPCUTETA;

- CHeIMATM3UPOBAHHON MEOETIBIO.

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

- CHeMATM3UPOBAHHON MEOEIbIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opynoBaHUs;

- CTAHOYHBIM MTAPKOM M HHCTPYMEHTAaMH JJIsi PEMOHTA Y4eOHOT0 000pYyI0BaHUsI.



IIpunoxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs

ITo JUCHUITIIIMHE ((MaTepI/IaJ'IOBeI[eHI/Ie» npeaAyCMOTPECHA ayAUTOpHAsA U BHCAYIUTOpHAA
CaMOCTOATCIIbHAA pa60Ta o6yqa101unxc;1.

6.1 AynuTopHasi caMOCTOSITeIbHAsI Pad0oTa CTYJICHTOB IPE/IIOIAraeT BBINOIHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqeﬂb BOIIPOCOB IJid MOATOTOBKH K KOHTPOJBHBIM aAyJAUTOPHBIM paGOTaM mno
TeMaM JUCHUIIJINHBI

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

Yro usyuyaer MarepualoBecHE?
IIpuBenuTe npuMEpPSI BIUSHUS CTPYKTYPBI HAa CBOMCTBA MaTepuana.
HazoBute BBl CBOWCTB MaTEpUAIOB.
Kakwue cBoiicTBa Ha3bpiBatoT pusnyeckumu? [IpuBenure npumeps! CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBatOT MexaHnyeckuMu? Ha3oBuTe OCHOBHbIE MEXaHUUYECKHE
CBOMCTBA.

6. Kaxkue cBoiicTBa Ha3bpIBalOT XUMUYEeCKUMHU? UTO Takoe XUMHUECKasi aKTUBHOCTb U
XUMHUYECKasi CTOMKOCTbH?

7. Kaxkwue cBoiicTBa Ha3bpIBalOT TeXHOJOrHUecKuMu? [lepeuncianre N3BECTHBIE BaM.

8. Uro xapakTepu3yloT JIuTeiHbIe cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapakTepU3yIOT MOHATHUSA: 00pabaThIBAEMOCTh JAABJICHUEM,
00pabaThIBaEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. HazoBuTe oCHOBHBIE IPYIIIbI MATEPHUAJTIOB U JIaliTe UM KPAaTKYIO XapaKTEPUCTUKY

11. Ha xakue kjacchl ¥ 110 KaKUM MIPU3HAKAM JEJIAT METaLIbI?

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

13. Kaxme MeTayuibl OTHOCST K IBeTHBIM? Ha30BHUTE OCHOBHBIE TPYIIIBI IIBETHBIX
METAJIJIOB.

14. B yem nmpeumymiecTBa Y€pHbIX METAIIIOB?

15. KaxoBbI 1OCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTepruayioB? I ie X MPUMEHSIOT?

17. Kaxue maTepuaisl Ha3bIBaoT ItacTMaccamu? Kak onu noxpasaensrorcs?

18. Yto Takoe KOMIO3UTHEIC MaTeprabl? KakoBel X MpeumyniecTBa?

19. /lnsa yero HEOOXOIUMO UCCIENOBATh CTPYKTYPY MaTepHaioB?

20. Kax mogpazaenseTcst CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ DJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yo Ha3bIBaIOT MEUKpOCTpYKTypoii? Kak oHa m3y4aercs? JlaiiTe XapaKTepUCTHKY
MHUKPOCKOIIMYECKOMY METOYy UCCIIEI0OBAaHUS METAILIOB.

23. UYro Ha3wBalOT MakpocTpykTypoii? Kak ona uzydaercsa? OxapakTepu3ynTe
MaKpOCKOIIUYECKUE METOBI aHAJIN3a METAJIJIOB.

24. ]laifTe XapaKTepUCTUKY JIEKTPOHHO-MUKPOCKOITMYECKUM METOJIaM HCCIICIOBAHUS
METAJIJIOB.

25. laifTe XapakTepUCTUKY TU(GPAKIIMOHHBIM METOIaM UCCIIEI0BAaHUS METAIIJIOB.

AP

Tema 2. ATOMHO-KPHCTAJUINYECKOE CTPOCHHE META/VIOB



YeM 0oTIIMYAIOTCS KPUCTAJUIMYECKUE Tela OT aMOP(HBIX Ten?
Kakne maTepuainbl Ha3bIBalOT KPUCTATIIUYECKUMU?
Kakue marepuassl Ha3pIBalOT aMOp(HHBIMU?
YeM 00bsCHsAETCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIOJI0KEHUE aTOMOB B
KPUCTAJIJIMYECKON pereTKe?
5. Kakwue Tl CBSI3U CYIIECTBYIOT?
6. Ha3oBuTe OCHOBHBIEC CBOWCTBA METAIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOICTBA
MeTauioB?
7. Yo Ha3bIBAIOT KPUCTAIIIMYECKON PEILIETKOMN?
8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuaie?
9. Yro Takoe 3neMeHTapHas siueiika? Kakumu napamerpamu OHa OMCHIBACTCS?
10. Kaxue Tunsl KpUCTaIIIMUECKUX PELIETOK BaM U3BeCTHBI? OXxapakTepu3ynre ux.
11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIIOM?
12. Tlouemy KpHCTaNINYECKUE PEIIETKA METAJIOB HAa3bIBAIOT IIJIOTHOYIIAKOBAaHHBIMU?
13. B gem cymHoCTh monmumopdusma? Uro Takoe moaumopdHOe npesparieHue?
14. Yro takoe anuzorpomnus? Kakosa npuyrHa aHM30TpOnHu?
15. ITouemy MOHOKpHUCTAILIBI ABJSAIOTCA aHU30TPOIIHBIMU MaTepuaiamMu?
16. ITouemy noaMKpHUCTAIIIMYECKHE MAaTepUAIIbl SBIISIOTCS KBA3UM30TPOITHBIMU?
17. Tlouemy amopdHbI€ TeNa ABISIOTCS UCTUHHO U30TPOIMHBIMU?
18. Uro Ha3pIBaIOT NedeKTaMHu KPUCTATUTMIECKOTO CTPOCHHS?
19. Kak knaccupuuupyroT HECOBEPIIEHCTBA KPUCTAIIMYECKOTO CTPOCHUS?
20. OxapakrepusyiiTe ToueuHbIe Ae(hEeKThI KPUCTATUIMIECKOTO CTPOCHHSL.
21. Kaxkyro poib UIparoT TOUYEUHbIE JePEeKThl B KPUCTAUIMYECKUX MaTepranax?
22. Kaxue HeCOBEPIIEHCTBA KPUCTAJUIMYECKOTO CTPOSHHS HAa3bIBAIOT TMHEHHBIMU H
nouemy? Kakue ObIBaIOT AMCIOKAIIUU?
23. KaxoBa poib JUCIOKaHui B KpUCTaIIax?
24. Yo Ha3BIBAIOT IPAHUIIAMH 3€PEH, TPaHULIaMU cyO3epeH?
25. Kaxyro poib UTparoT IpaHUIlbl 3€PEH B KpHCTaIax?

NS

Tema 3. Kpucranausanus pacmnjiaBoB

1.  OObsAcHUTE NPUHLUUIHUAIBHOE OTIMYME KPUBBIX OXJAXKACHUS NpPU 3aTBEpICBaHUU
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.  Kaxos ¢usnueckuii cmbicn Temneparypsl To?

3. Tlouemy miist Havaa KPUCTAILTH3AIMHA HEOOXOAUMO MEPEOXITAKICHUE KUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl paBHOBECHS?

4. Kakoii mpouecc Ha3pBalOT HepeoxjaxaeHueM? UYTo Ha3bIBalOT CTENEHbIO
NepeoxXIaKICHUS?

5.  KakoB MexaHM3M KpHcCTaUIU3aluu?

6. Kax npoucxoaur poct KpucTamion?

7. Uewm 3aBepiiaeTcs MpoIecc KPUCTATU3AINH?

8. Kak Bamser CcKOpOCTb OXJQXKICHHS TMPH KPUCTAIM3AIMM Ha  CTEMEHb
MepeoXTKICHUA?

9. Kaxkumu daxTopaMu onpenensercss BO3MOXKHas CTENEHb NepeOXJIaXICHHUs KUIKOTO
MeTaJljia HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MOXHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCTY>KUTh 3apObILIEM NTPU HECAMOIIPOU3BOJIBLHON KPUCTAILITU3ALUU?

12. Tlouemy npu o4eHb MAJIOI U OYEHB OOJIBIION CTETIEHU MEPEOXIIANKICHHS
KpHUCTAJUIM3alMs TOAaBIsETCS?

13. Yro HazpIBaroT obaacTsaMu OarrkHEro nopsaka? Kakyro posib OHM UTParoT MpH
KpHUCTAJUTU3aLH ?

14. Kak nporcxoauT roMOTreHHOe 3apoxaeHne? UTo MOXKET CIy>KUTh 3apOIbIIIEM MpU
CaMOIPOU3BOILHON KPUCTAILUIU3ALIUN?



15. Kakoii 3aposill Ha3bIBalOT KpUTHYECKUM? Kak MeHseTCs ero pa3Mep ¢ yBEIHMUEHUEM
CTEIICHU NEePEOXIAKICHUS?

16. Ha3zoBuTte napameTpsl KpUCTATU3ALINH.

17. Kak Bauser creneHb MNEPEOXJIAKIACHUS HAa YHUCIO LEHTPOB KpHUCTALUIM3ALMHU U
JUHEHHYIO0 CKOPOCTH POCTa 3apO/IbIIIEH.

18. Yem xapakrepusyercs rereporeHnoe 3apoxaenue? [louemy oHO SHEpreTHYECKH
0oJiee BHITOJHO, YeEM TOMOT€HHOE?

19. Kaky1o poJib UTParOT MPUMECH NMPH KPUCTAIUIU3ALUU?

20. Yro Ha3bIBalOT MOAU(PUIIMPOBAHUEM IIPH KPUCTATUIU3ALMU?

21. Kaxue Mepbl MOXKHO MPEUIOKUTH Ui TOTO, YTOOBI 00E€CIEUNTh MOTYyYSCHHE MEIKOTO
3epHa MpU KpUCTAUIU3auu?

22. Kakoli KpucTa/ll Ha3bIBAIOT JeHAPUTHBIM? [louemMy mpu 3aTBEpIeBaHUN MeTalia
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue kpucTtasuimdeckue 30HbI MOTYT (pOpMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha IOBEPXHOCTH CIIMTKA 00pa3yeTcs 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAIIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MPOBOJAT OMEPAIUIO MOJICTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy Matepuan ¢popMbl (M3TI0KHUIIBI) BIUSET HAa BEIHMUMHY 3epHa
3aKpHUCTAJUIN30BABILIErocs MeTaa?

28. Uro Ha3bIBaIOT ycaakoi? UTo Ha3bIBaIOT ycaaouHOM pakoBuHOI? [louemy ona
obpazyercs?

Tema 4. Jlepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MexAy ynpyroi u ractuueckoi aqegopmarueit?

2. Urto Ha3BIBAIOT IJIOCKOCTSAMH CKOJBXKEHHUsA? UTO Takoe ri1aBHbIE TUIOCKOCTH
CKOJIbKEHUS?

3. KaxoB mMexanu3M mractTudeckoit nedopmarmn’?

4. B uem paziauuue MeX]y CKOJIbKEHHEM U IBOMHUKOBAaHUEM IPU TUIACTHYECKON
nedopmaruu?

5. Kaxoa npuunHa MeXaHMYECKOro Hakjena?
Kak nmioTHOCTh AucioKanuii BIUsSET Ha MPOYHOCTHBIE CBOMCTBA?
Kak MeHstoTCSI CBOMCTBA MeTasia MpH XOJIOHON T1acTuyeckon aedopmaru?
Kak u3smensiercst crpoeHue Metajuia pH ImiacTuueckoi aepopmanun?
. UYro Takoe TekcTypa aepopmanun’?

10. Yro Ha3BIBArOT BO3BPATOM IIPH HArpeBe XO0JI0JHOAE(HOPMUPOBAaHHOTO MeTaIa?

11. Yro Ha3bpIBaIOT MOJUTOHMU3ALIKEH TPU HATPEBE XOI0AHOAe(hOPMUPOBAHHOTO MeTaIa?

12.  Yro Takoe 3apOoAbIIIA PEKPUCTAIITH3AIIH?

13. Yro Takoe Temreparypa peKpuCTaIIu3auun?

14. Kakue u3MeHeHus CTpyKTyphbl, HAOI0JaeMOi B ONITUYECKUIT MUKPOCKOII, TPOUCXOJST
IIPY IEPBUYHOMN PEKPUCTAIIIIN3ALUN?

15. KakoBa TemnepaTypa peKpUCTaIIIN3alUU YUCThIX METAJIOB?

16. B yem pa3HMIIa MEXIYy MEPBUYHON U BTOPHYHON PEKPUCTAIITU3ALIUH?

17. B uem oTiimune cobupaTeabHON U BTOPUYHON peKpUCTATUTH3aun?

18. Kak MeHsI0TCs CBOICTBA X010AHO1€(h)OPMUPOBAHHOTO METAJLIa MTPH
PEKpHUCTAIIIN3AHN?

19. KakoBa poJib peKpUCTaIN3aAUOHHOTO OTXKHUTra?

20. B uewm paznuumie MeXIy XOJOJHON U TOPSTYEH MIACTHIECKON nedopManusMu?

6
7.
8.
9

Tema 5. Mexannueckue cBOiicTBa



wmn

©oNe R

10

Uro Ha3pBalOT NpoYHOCTHIO? Kak omnpenenstoTcsi MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuaia?
JlaiiTe onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XapPAKTEPUCTUKAM.
UYro Ha3pIBAIOT IJIACTUYHOCTBIO? Kak onpenendroTcs IIacTU4ECKHE XapaKTEPUCTUKU
Marepuana?
Jaiite onpeesieHne OCHOBHBIM IIIIACTUYECKUM XaPaKTEPUCTUKAM.
Kaxkue cBolicTBa xapakTtepusyeT TBEpAOCTb?
HazoBure MeToas! onpeneneHus TBEPIOCTH.
Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylIeHUs?
HazoBure u oxapakrepusyite BUbl H3JI0MOB.
UYro Takoe nuHamuueckue ucnblTaHua? Kakue XapaKTEpUCTHKU OIPEAEISIOTCS IpU
JUHAMUYECKHUX UCIBITaHUAX?
. 3aueM NPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpPHble MpeBpallleHHs B [IBYXKOMIIOHEHTHBIX
MeTAJJIMYeCKHX CHCTeMax

ok wdE

o~

10.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

Chopmynupyiite npasuio ['n66ca. [TpuBenure mpuMepsl €ro UCTIOIb30BaAHUS.

Jaiite onpe/eneHe MOHATHIO UarpaMma coctosiuus. Kakoe coctosiHue oHa OTpaxaet?
Tumnsl (a3 B METAUTHISCKUX CHCTEMAX.

Cdopmynupyiite npaBuio pbraara (0Tpe3koB). s 4ero OHO UCHONIb3YyeTCs?
CxeMaTHYHO M300pa3uTh OCHOBHBIC (Ja30BBIC JUArPaMMBbI JBOWHBIX CHUCTEM M JaTh UX
XapaKTEPUCTHKY.

Jlath xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

CxemMaTH4HO U300pa3UTh KPUBYIO OXJIAXKIEHUS JIFOOOTO CIIaBa CUCTEMBI.

CxeMaTHYHO W300pa3uTh CTPYKTYpy JIOOOrO CIUIaBa CHUCTEMBI IPH KOMHATHOM
TeMIeparype.

Paccuntarh OTHOCHTENBHOE KOJWYECTBO CTPYKTYPHBIX COCTAaBJISIONIMX B CIUIABE U
CXeMaTUYHO U300pa3UuTh €ro CTPYKTYpY NMPU KOMHATHOM TeMIiepaType.

Tema 7. Kesre3oyriiepoancroie CIJIABbI

NG~ WNE

JlaiiTe xapakTepuCTUKy KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy eppuTa.

JlaiiTe XapakTepUCTUKY ayCTCHUTA.

Yro takoe rpaput?

Yro Takoe HeMeHTHT?

Kakoe npeBpamenue npoucxonut Ha muuuu ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

HazoBurte JJUHHIO, IIO KOTOpOfI BBIACTIACTCA HCpBH‘-IHBIfI OCMCHTHUT, BTOpH‘-IHBIfI

LEMEHTHT, TPETUYHBINA [IEMEHTUT, GEPPUT U3 ayCTEHUTA.

9.

10.
11.
12.
13.

Ha3oBute JIMHKUIO NEPUTEKTUYECKOT O, IBTEKTUYECKOT0, IBTEKTOUJHOIO IPEBPALECHUM.
HazoBuTe muHMN noauMopHBIX TpeBpaIIeHUH.

Ha3oBute kpuTHYECKHE TOUKHU CTAIH.

Kakoii pepput Ha3pIBAIOT NEPECHILIEHHBIM U TTOUEMY?

OOBsicHUTE CTPYKTYpy TEXHHUYECKOTO JKE€le3a, JO0IBTEKTOMTHOH, HBTEKTOUIHOM,

3aPBTEKTOUIHOUN CTaJIH.

14
15

. Onummre obpazoBanue neneOyputa. Kakoii nene0yput Ha3bIBalOT MPEBPALICHHBIM?
. OOBsACHHUTE CTPYKTYpY OEIOr0 JOIBTEKTUYECKOTO, IBTEKTUIECKOTO, 3a9BTEKTHIECKOTO

YYyI'yHOB.



16. Ilouemy Oeinblif YyTYH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepHan?

17. Onummre 00pa3oBaHUE ayCTECHUTO-TPA(PUTOBOM KOJIOHUHU B CEPHIX UyT'yHAX.

18. Kakue cruiaBel HMEIOT CTPYKTYpPYy, COCTOsIIyt0o u3 ¢epputa u mepnura? Kakue
Pa3HOBUHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

19. Kaxkwue criiaBbl IMEIOT CTPYKTYPY, COCTOSIIITYIO U3 nepiauTa? Pa3HOBHUIHOCTH MEpIInTa.

20. B xakux cIUIaBax B CTPYKType HAOIIOAAETCsl BTOPHYHBIN IIEMEHTHT?

21. Kakue cruiaBel MMEIOT CTPYKTYpPY, cocTosimyto u3 ¢(eppura u nementura? Kakue
Pa3HOBUHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakue cruiaBsl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 hepputa u rpadura? PazHOBHIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIIEH CTENEHHU OCTA0JSIET METALINYECKYI0 OCHOBY
qyryHa?

25. Kakue cruiaBel UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 TiepiuTa U rpadura? PasHOBUIHOCTH
TaKUX CTPYKTYp?

26. Kakoii crutaB Ha3bIBalOT CEPBIM YYTYHOM Ha (eppHuTO-TiepiuTHONU ocHoBe? Kak B Hem
MPOMCXOTUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YKaxuTe CTpYKTYpPHBIN IPU3HAK CTalld, OEJI0ro 4YyryHa, Ceporo 4yyryHa.

Tema 8. KJIaCCI/I(l)I/IRaIII/IH, MAapKHUHPOBKAa U IPUMEHCHHUE KEJIE30YTJIEPOAUCTHIX CIIVIAaBOB.

ITo kakuM mpHU3HAKAM KJIacCU(PUIUPYIOT Cepble YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) YyryHa.
MapxkupoBKa ¥ IPUMEHEHNE BEICOKOIIPOYHOTO UyT'yHa.

MapkupoBKa U IpUMEHEHHE KOBKOT'O UyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUGPUKIHMOHHBIM? KakoBsl ero cBoiicra?

ok wdE

Kakoit uyryn wHaspiBatoT oTOeneHHbIM? KakoBbl ycioBus (HOpMUPOBaHUS €TO
CTPYKTYpHbI?

7. BnusHue yriepoaa u MOCTOSHHBIX IPUMECEi Ha CBOMCTBA CTalH.

8. Ilo xakuMm mpu3HaKam KiacCUu(GUUIUPYIOT cTaIn?

9. MapkupoBKa U IpUMEHEHHE YTIIIEPOAUCTON CTal OOBIKHOBEHHOI'O KauecTBa.

10. MapkupoBKa ¥ MPUMEHEHHE KAUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTOM CTAIIH.
11. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIbHOM YTII€pOAUCTON CTAIH.

12. MapkupoBKa U IPUMEHEHHUE CTAIN ST PACOHHOTO JTUTHSL.

13. MapkupoBKa U IPpUMEHEHHE aBTOMATHOW CTaJTH.

14. Pacmmpyiite u qaiite XxapakTepucTuky cruiaBy cienyronmx mapok: Ct Ok, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpamieHus nepiaura B ayCTeHUT?
UYro takoe (hazoBas mepexpucTaIM3anus’?
Uto Takoe HaciieICTBEHHOE 3epHO? J[efiCTBUTEIbHOE 3€pHO?
Kak BnusieT pocT 3epHa Ha CBOMCTBA cTanu?
Uro coboil mpeAcTaBiseT auarpaMMa M30T€PMHUYECKOTrO pachajia MepeoxyaxIeHHOTo
aycreHuTa? Kakyro 3aBUCHMOCTb OHA MOKa3bIBAET?
6. Kakoiif ayCTeHUT Ha3bIBAIOT MEPEOXJIAKICHHBIM?

agkrownE



7. Kak wMeHsieTcs YCTOMYMBOCTh TEPEOXJTAKIECHHOTO AayCTCHHTa TMPH TMOHUKCHHUH
TEMIEpaTyphl peBpalieHus?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYphl MpPH HM30TEPMUYECKOM IPEBPALICHUN
MEePEeoXJIakKIEHHOTO ayCTeHUTa?

9. HazoBure TeMnepaTypHble 00JaCTH IPEBPALICHHUS EPEOXITAKIACHHOTO ayCTCHHUTA.

10. Ilpu kakoM TIpeBpalieHuu ecth u 1uddy3us xenesa, u quddysus yriaepoaa?

11. ITpu KakoM MpeBpaIIeHUH MOAaBICHA TOIBKO U Py3us xene3a?

12. Tlpu kakom mipeBpamieHuu TmoAaBieHa mauddysus xkenesa u  yriuepona? Kakoe

MIpEeBpAICHUN sBIIsIeTCs 0e3au(dy3NOHHBIM?

13. KakoB MexaHU3M NEePIUTHOTO IPEBpaICHUS?

14. Yro mpexacraBnseT co0Oil MPOMYKTHl MUG(GY3UMOHHOTO TPEBpAIICHHUS AyCTCHHTA B
YIIIepoaucToi ctann? YTo Takoe MEKIIJIaCTUHOYHOE PACCTOSHUE?

15. Yro o061mmiero MMeIT CTPYKTYPBI MEPIUT, COPOUT U TPOOCTUT? UTO HX OTIMYAET APYT OT
apyra?

16. KakoB MexaHU3M ¥ 0COOCHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17. Yro mpexacraBusieT coboi mpoaykThl 0e3nuddy3noOHHOrO MpEeBpaIleHHs] ayCTeHUTa B
YIIEpOAUCTOM cTanu?

18. YUro npencrasisger co00il MAapTEHCUT B YIIIEPOAUCTOM cTamu?

19. Yro Ha3BIBAIOT KPUTUUYECKONU CKOPOCTHIO 3aKaIKu?

20. Kak coneprkanue yriiepoja BIHSIET Ha CBOMCTBA CTAJIM MIPH 3aKAIKE HA MAPTCHCHUT?

21. Kakoii ayCTeHUT Ha3bIBalOT OCTATOYHBIM?

22. Kakoe 3 npeBpamieHnii Ha3pIBaIOT MPOMEKYTOYHBIM?

23. KakoB MexaHH3M OCHHUTHOTO MpEeBpaIICHUs?

24. Kakue CTpyKTypsl 00pa3yroTcs pu OCHHUTHOM NpeBpamieHun? Yem oHr pa3inuyaroTcs?
KaxoBbI ux cBoiicta?

25. Kak nerupyromue 3JeMEeHTHI BIHUSIOT Ha YCTOHYUBOCTD MEPEOXITAXKACHHOTO ayCTEeHUTA?

26. Uto coboli mpencTaBiIsioT TePMOKHHETHUECKHUE JHArpPaMMBbI.

27. Kak MOYKHO UCIIOJIb30BaTh TUarpaMMBbl paciiaia MepeoxXIakKICHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TepMHYECKOil 00padOTKH

1. [aTb XapakTepuUCTUKY KPUTHUUECKUX TOUYEK CTAJIH.

JlaTb omnpeneneHue MOHATUS TepMUUecKas 00paboTKa. YKa3arh ee poJb.

3. Pacckasare 0 KiaccupuKaud W BUAAX TepMuUdeckor oOpaboTku. [IpuBectn oOIIyIO
XapaKTEPUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaH.

4. OOBACHUTH, 10 KAKOMY MPU3HAKY OTXKUT nojapazaensercs Ha orxur [ u 1l poxa.

5. Hatp knaccu¢ukanuio BuaoB omxura I poga. OOBSCHUTD 11e/b, HA3HAYCHUE U PEXKUMBI
KaXJI0T0 BHUJA.

6. Hartp xmaccudukanmio BuaoB omxkura Il pora. OOBSICHUTH 11eNb, HA3HAYCHUE U PEKUMBI
KaXJI0T0 BHUJA.

7. Jlath ompeneneHue TepMuuecKkoil oOpabOTKH, Ha3biBaeMol 3akaika. OObBSCHUTH BBIOOP
TEMIIepaTypbl HarpeBa Mo/ 3aKaJKy I Pa3HbIX TPYII CTaJIEH.

8. OOBsACHUTH, KaK BRIOMpAETCs OXJIaXKIAI0NIas cpeia MPU OCYIISCTBICHUH 3aKaIKH.

9. Hate ompeneneHHMe  KPUTUYECKOW  CKOPOCTH  3aKajKH, 3aKaJHMBaeMOCTH MU
MIPOKAJIMBAEMOCTH.

10. IlpuBecTH  XapakKTEPUCTHUKY  BBICOKOTEMIIEPATYpHOW U HU3KOTEMIIEpaTypHOU
TepMOMEXaHUUECKO 00paboTKH. YKa3aTh MPEeUMYIIECTBA U HETOCTATKHU KaXkJI0TO BHIa U
00J1aCTH IPUMEHEHUS.

11. Jlatb  0OOmIyr0 XapakKTEpUCTHUKY TMPOIECCOB XHUMHUKO-TEPMUYECKONH  00pabOTKu:
LIEMEHTAIH, a30TUPOBAHMSI U HUTPOLIEMEHTALIH.

12. O6bsAcHUTD HA3HAUEHUS U CYHITHOCTH TU(P(HY3MOHHOTO HACHIILICHHS.

N



Tema 11. Knaccupukauus, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETUPOBAHHBIX CTaJIeil

1.  [arb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETHPYIOLIUI 371€MEHT.

2.  Kiaccudukanus J1erupoBaHHBIX CTalEH MO0 XUMHUYECKOMY COCTaBy, 110 Ha3HAUCHHIO,
10 Ka4eCTBY.

3. Kak pacnpenensiroTcs JeTUPYyIOIIUE 3JIE€MEHTHI B CTAJSX ?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOJUMOp(U3M xkene3a?

5.  Kak nerumpyrome 5J€MEHTHl BIHUSIOT HAa YCTOHYMBOCTH MEPEOXIAXKACHHOTO
ayCTCHMTA.

6. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKType B PaBHOBECHOM COCTOSIHHU
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus JIerupoBaHHBIX CTaJEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHUH ).

8.  Kak B MapkupoBKe JISTUPOBAaHHBIX CTaJIe yKa3bIBACTCS: COAEPIKaHUE YIIIepoa, BU
JIETUPYIOILEr0 3JIEMEHTAa U €ro CoJepXaHue, KauecTBO. YMeTh paciiuppoBaTb MapKy CTalH,
yKa3zaB: COJAEpXaHHE yriepoAa; BHJ JIETUPYIOLIEro d3JE€MEHTa M €ro COJep)KaHue;
KJIaccu(pUKaLUIO 0 Ka4eCTBY; Ha3HaueHHUe, 00J1acTh IPUMEHEHUS, IPUMEPHbIE CBOMCTBA.

9. B uem 0cOOEHHOCTH MHUKPOJIETHPOBAHUS CTAIH.

10. TIpuHUOMTBI JIETHPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11.  OcHoBHBIE IpyIIbl KOHCTPYKIMOHHBIX CTAJICH.

12. Poub yrnepona, NpUHIMIIEI JIETUPOBAHKS 1 MAPKUPOBKA CTPOUTEIBHBIX CTAJIEH.

13. Kakue MalmIMHOCTPOMUTENbHbIE CTAJMd HAa3bIBAIOT YIy4YlIa€MbIMH M IoueMy?
3aKOHOMEPHOCTH HX JIETUPOBAHUSI U TepMHUUecKod o0pabotku. [lpuBeaute mpumepsl Mapok
CTaJu.

14. Cranu s ieMeHTali, HOTPOLUEMEHTALIMY U a30TUPOBAHUSL.

15. KakoBa ponb yriaepoja M JIETHPYIOIIUX 3JEMEHTOB B IIAPUKOIMOIIIMITHUKOBBIX
ctanax? OcoOeHHOCTH TpeOOBaHUN K ATHM CTalsIM U MX TepMmuueckas oOpabotka. IIpuBectu
IpUMEpPbI MapOK CTasei.

16. KakoBa poib yriiepoaa ¥ JISTHPYIOUINX 3JEMEHTOB B PECCOPHO-TIPYKUHHBIX CTAJISX?
OcobeHHOCTH TpeOOBaHUI K 3TUM CTalsIM M MX TepMmHuueckass oOpabotka. IlpuBecTn npumepsl
MapoK CTaJIeH.

17.  OOBACHUTH OCHOBHBIE IIPUHIIMIIBI CO3/1aHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u criaBbl AJIs PEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexyiye cranu.

20. IlItammoBble cTay.

21. BankoBsble CTaNH.

22. Cranu It MEpUTEIIBHOTO MHCTPYMEHTA.

Tema 12, 13. MapKkupoBKa, CBOMCTBA U IPUMEHEHHE CIJIABOB LIBETHBIX METAJIJIOB.
Hemeranimueckue Marepuabl

=

OcHOBHBIE CITJIaBBI Ha OCHOBE MeIH (OpOH3HI U JIATYHH ), UX MAaPKUPOBKA U IPUMEHEHHE.
2. OcHOBHBIE CIJIaBBI Ha OCHOBE aliOMUHUS (nedhopMHUpyeMble, TEPMHUYECKH
HEYMIPOYHSEMbIE U YIIPOYHIEMBIC), UX MAPKHUPOBKA U TPUMEHEHHE.

CBoiicTBa 1 NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kakue cruiaBel Ha3biBaloT 6a00uTamu? KakoBwl mpuHIUIBI WX co3naHus. [IpuBegure
MpUMEPHI TAKUX CILJIABOB.

Kakue matepurainbl Ha3bIBalOT MOPOIIKOBBIE MaTepuaibl? Kak ux momaydarot ?

6. Knaccuduxamms, cBoHCTBA ¥ MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAIIOB.

w

o



7. Knaccudukanus, cBoiicTBa M IpPUMEHEHHE OCHOBHBIX TPYII HEMETAJUIMYECKUX
MaTepHuaoB.

6.2 BHeayquTOpHasi cCaMOCTOsITeIbHAsi pa0oTa 00yJYarOMIMUXCs OCYIIECTBIISIETCS B BHJIE
W3YYEHHUs JTUTEPATYypPhl [0 COOTBETCTBYIOILIEMY pa3/eily ¢ IpopaboTKON MaTepuaia o TeMaM
JUCLUIUIMHBI



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPEJACTBA /1JIsl IPOBeAeHU
NMPOMEKYTOYHOM aTTeCTAlluM:

CtpyKTypHBII
JIEMEHT

[Inanupyemsblie
pe3yabTaThl 00y4eHUs

OneHouyHble CpeacTBa

OIIK-1 Cnoco0eH pemars 3a1a4u npogeccHoHAJbLHOMH JeiTeJIbHOCTH, IPUMEHSISI MeTO/IbI
MO/eJIMPOBAHMS, MATEMATHYECKOT0 AHAJIN3a, €CTECTBEHHOHAYYHbIe W O0leMH:KEeHEePHbIe

3HAHMA
OIIK-1.1 Ucnonszyer TeopeTnyeckne BOMPOCHI:
€CTCTBEHHOHAYYHbIE
3aKOHbI ¥ IPUHLHIIB TIPH 1. CrpykTypa u cBoiicTBa MarepuanoB. AmopdHoe
PELICHHH TIPAKTHYECKUX U KPUCTAJUIMUECKOE COCTOSIHME MaTepHara.
3a7a4 2. Mertoabl U3y4eHUs CTPYKTYpbl MaTepHAJIOB.
3. Kpucrammmueckas pemerka. OCHOBHBIE THIIB]
peLIeTOK METaJLIOB.
4. Tlomumopodusm. IlonumopdHuble npeBpaleHus.
5. JleeKTbl KpUCTAUIMYECKOT'O CTPOEHHUS.
6. AmnuzoTpomus.
7. DHepreTMyeckue YCIOBUS  KpHUCTAIIM3aLMH.
Bnusiane CKOpPOCTH OXJIKICHUS HA
KPUCTAJUIN3ALHIO.
8. Mexanusm KPUCTaJUIM3ALIAH. [TapameTpsl
KPUCTAJUIN3ALUH.
9. TomorenHoe (cCamMOIIPOHU3BOJILHOE) OOPa30BAHUE
LIEHTPOB KpHUCTAJUTN3AIUH. Kputnueckuii
3apOJIbIILL.
10. T'ereporeHHoe (HECAaMOTIPOU3BOJILHOE),
oOpa3oBaHHe LICHTPOB KpHUCTaNTU3AIIH.
Monudunuposanue.
11. JlenapuTHas KpUCTaITU3aALMSL.
12. Kpucraminueckue 30HbI CIUTKA. Y CajIKa.
13. Bunael 1ukBamnuu.
14. Bunel nedopmanuu. MexaHH3M IJIaCTHYECKOH|
nedopmaruu.
15. Haknen mpu mactudeckoil aedopmanuu. Poib
JMCIIOKALUHI B YIIPOYHEHHH.
16. MexaHmnueckue CBOMCTBA METaJUIOB.
KoHCTpyKTHBHAS POYHOCTH.
17. MexaHuueckue XapakTepUCTUKU, ONpeiesieMble
IIPU UCTIBITAHUU Ha PaCTSKEHHUE.
18. Pa3pymrenne MeTamios.
19. TBepaocTb U cIOCOOBI €€ ONpeAeICHHUS.
20. MexaHWYECKHE XapaKTEPUCTHUKH, OTIpeeIsieMbIe
OpU JUHAMUYECKMX HCHBITaHMAX  (yAapHas
BSI3KOCTh, TEMIIEPATYPa XJIATHOJIOMKOCTH).
21. OcHOBHBIE HOHSATHUS TEOPHH CIIABOB:
KOMITOHEHT, CIUIaB, cucTeMa, (a3za. [IpaBuio ¢a3
22. Tumnsl TBepAbIX (a3 B METAIMYECKUX CUCTEMAX.
23. TlpaBuio peruara (MpaBUJIO OTPE3KOB).
24. OcHOBHBIE THIIBI JIBOMHBIX JIAarpaMm.

[IpeBpamienuss U QopMuUpoBaHUE CTPYKTYpH]




CrtpyKTypHBIi
JIEMEHT

[Inanupyemsblie
pe3yabTaThl 00yUYeHUs

OneHouHble CpeacTBa

JIBOMHBIX CIIJIABOB.

25. XapaktepucTtuka ¥ BHJI TOJHOH (a30BOM
nuarpammbl Fe — C.

26. XapakTepucThKa KOMIIOHEHTOB M ()a3 CHUCTEMBbI
Fe-C.

27. IlpeBpamenust U (HopMUpOBAHHE CTPYKTYpHI B
ctaisix (OenmbIX dYyryHax, CepbhIX YyryHax) B
PaBHOBECHOM COCTOSIHUHU

28. CBs13b MEXIY CTPYKTYpOH M CBOWCTBAMH CEPBIX|
YYT'YHOB.

29. Knaccudukanus, MapKMpoBKa W TNPUMECHCHHE
CEpbIX YYT'YHOB (JIUTEHHBIM, BBICOKOIPOYHBIH,
KOBKHUH, OTOCTICHHBIN, aHTU(PPHUKITUOHHBIN ).

30. BnusiHmMe yriepoaa M MOCTOSHHBIX IpUMeced Ha|
CBOMCTBA CTaJIU.

31. Knaccudukanusi, MapkupoBKa ¥ TPUMEHEHUE
YTJIEPOAMCTBIX crajuei (0OBIKHOBEHHOTO
Ka4yecTBa, KAayeCTBEHHOM KOHCTPYKLIIMOHHOM,
UHCTPYMEHTAJILHOM).

32. IlpeBpareHus Mpu HarpeBe CTaIM.

33. Pocr 3epHa aycTeHuTa Ipu HarpeBe.

34. M3ortepMHUYeCKHid pacraj MepeoXJIaXICHHOTO
ayCTEHMUTA. W3oTepmuueckue  auarpaMmsl
pacraja nepeoxIaXXAeHHOTO ayCTCHHTA.

35. [IpeBpaiieHust Mpu HENPEphIBHOM OXJIAXKACHUY]
cranu. TepMOKHHETHYECKHUE TUarpaMMbl pacraia
MEPEOXJIAXKAEHHOTO ayCTCHNTA.

36. Bnousiame ~ IerHpyrommx ~— 9JEMEHTOB  HA|
YCTOMYUBOCTh u KUHETHKY pacmnapa]
MEPEOXTAXKIACHHOTO AyCTCHHTA.

37. IlpeBpamienuss npu HarpeBe (Ipu OTIYCKe)
3aKaJICHHOMN CTaJIH.

38. Knaccudukauus, MapkupoBKa M NPUMEHEHHUE
KOHCTPYKIIMOHHBIX  JITUPOBAaHHBIX  CTaJleH]
(cTpouTenbHas,  MAlIMHOCTPOMTENbHAs  JUIS
XOJIOAHOM MITAaMIIOBKH, yaydiiaemasi,
peCcCOpHO-TIPY)KUHHAS, APUKOMOIIUITHUKOBAS,
ctamm s 3akanku TBY, cramu mist XTO).

39. OcHoBHEBIE MOHSITUSI u KJaccupuKanus
TEPMHUUYECKOI 00pabOTKH.

40. OTxur cranm.

41. 3akanka cTanu.

42. Ornyck cranu. CrapeHue.

43. XuMuKo-TepMuYecKas 00padoTKa.

44, Tepmo-MexaHu4eckas o0pabOTKa CTajH.

45. CnnaBbl Ha OCHOBE Menu (OpOH3BL, JIATYHH).

46. CriaBbl Ha OCHOBE aJIIOMUHMUSL.

47. CnaBsl Ha OCHOBE TUTaHa. baGOUTHI.

48. TlopomkoBble, KOMIIO3ULMOHHBIE, aMOPQHbBIE
MaTepHaIbl.

OIIK-1.2

Pemraer crangapTHsie

PemnTh 3amauy u3 npodeccronanbHON 00acTH:




CrtpyKTypHBIi
JIEMEHT

[Inanupyemsblie
pe3yabTaThl 00yUYeHUs

OneHouHble CpeacTBa

npodeCcCuOHAITBHBIC
3a/la4y¥ ¢ MPUMEHEHUEM
0OIIENHKEHEPHBIX
3HAHHUH

10.

11.

12.

13.

14.

15.

OOBACHUTh, Kakyl Leidb MpecleayloT Mpu
BBEJICHUU B paciuiaB Moaudukaropos? [Ipusectu
MPUMEpPHI JeHCTBUS MOIU(PUKATOPOB.

B Kakou OTJIMBKE 3€pHO
3aKpUCTANIN30BABIIETOCS MeTaa Oyzner
Oonbllle: NpU pa3ivBKE JKUAKOTO MeTaljia B
necyanyro (GopMy WIM B METaNIMYECKYIO?
KakoBo Oyzer pa3ianuue B cBoicTBax?
OOBSICHUTD, K UEMY MOXET MPUBECTU MEPErpeB
pacmiiaBa mped  Pa3MBKOM e€ro B (OpPMB]
(u3noxHUIB)?  3aueM MPOBOIAT  OMNEPALIUIO
MOJICTY>KUBaHUS MPHU TOTy4eHUH OTIMBOK? Kak|
ee OCYIIECTBUTh

Kakoii nmedopmammeli MOXHO HEOOpaTHUMO
U3MEHUTHh  (QopMy, pa3Mepbl U  CBOWCTBY
MaTepuana?

OOBSICHUTD, YTO MPOUCXOAUT MPU HOPMUPOBAHUU
TEKCTYpHI B nepopmupoBanHoM Mmarepuane? Kax
3TO BJIMSIET HA CBOMCTBA MeTailia?

3auem Tpedyercs BOCCTaHABIIMBATh
MJIACTUYHOCTh X0JI0/IHO1e(hOPMUPOBAHHOTO
aucTa (KaJMOpOBaHHOM 3aroTOBKH, BOJIOYEHOM|
npoBoJiokn)? Kakoli 00pabOTKOW 3TO MOXKHO|
caenaTh?

B kakoif cramm OyneT BbIIIE TBEPAOCTh MPH
3akaiike: B ctaiu 45 ninu 30XT'C?

VY kakoit ctanu OyneT Ooibliie MPOKaINBaEMOCTh
— YIJIEPOAMCTOM WM JIETUPOBAHHOWU? 3auem
HE0OXO0IMMO 3HATh MPOKATUBAEMOCTh CTan?
Kax BbIOpaTh CKOPOCTH OXJIAXKACHUS TIPH 3aKaJIKE,
JUTSL TIOMYYeHHs] MApTEHCUTHOW CTPYKTYpPHI IO
BCEMY CEUCHUIO U3/ICNUs?

JIns  KakoM cTaad — JO3BTETOMOHOM HIIH|
3a9BTEKTOUIHON — HY)KHO NIPUMEHSTH HETIOJIHYIO
3akanky? [losicHuTh, ucnons3ys auarpammy Fe-C.
Kakas cranp mocne ynydmieHuss OyIneT HMETb
0osiee BBICOKYIO TBEPIOCTh: CTallb 45 WM CTalb
30XT'C, ecnmu OTHycK IMPOBOJWIN IPU OJAHOU H
TOH ke Temrneparype?

[Touemy pexxymuii HTHCTPYMEHT U3 yIIEPOIUCTOM
CTald TOJBEPraloT HHU3KOMY oOThycka. Kakas
Oyaer  CTpyKTypa M CBOMCTBAa  TaKOro
UHCTpyMeEHTa?

Kaknm METOIOM MO>KHO HCCIIeI0BaTh
pacmpeneneHue ceppl B CIUTKE (OTJIHBKE,
3aroToBKe)?

Kak mpoBectu rimy0oKOoe TpaBlIeHHE CTaIbHOTO
obpasma. KakoBesl ero menu?

Kakum MeT0/10M MOKHO BBISIBUT TIOPBI, TPEIIHHBI,
PaKOBUHBI, KpYIIHbIE HEMETaJUTMYeCKHe
BKIIIOUEHUSI B OTIWBKE (CIUTKE, OTJIMBKE,




CrtpyKTypHBIi
JIEMEHT

[Inanupyemsblie
pe3yabTaThl 00yUYeHUs

OneHouHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

MOKOBKE, MpokaTte)?

[Tpu MaKpOaHaJIN3e CIIUTKA BBISIBJIEH
JMKBALIMOHHBIN KBajpar (momgycanounas
JUKBAllUsg, OCEBas IIOPUCTOCTh, CKBOPEYHUK,
KAaMHEBHUJIHBIM H370M, (IOKEHBI, MIHU(EPHBI
u3aoM, paccioeHue). OOBACHUTH TPUUHHBI
MOSIBJIGHUS 3TOro jAedexrta U  BO3MOKHBIC
CIIOCOOBI €0 UCTIpaBICHUS (IIPEIOTBPALLECHUS).
Kak oT/IIMYUTH yCTaNOCTHBIN H3JIOM OT MPOYUX
BUJOB M3ioMa? KakoBbl NPUYMHBI MPOSIBICHUS
TaKoro uziaoma?

Kak oTiuuunTh BA3KOE paspylIeHUE OT XPYIKOro?
Kak npoBecTr MUKPOCKOITUYECKOE UCCIIEIOBAHHE
MeTaJiyeckoro  marepuana?  Yto  MOXKHO|
BBISIBUTH C MIOMOIIBIO TAKOTO UCCIIEAOBaHUA?

Kak MOXHO NOBJIMATH Ha BEJIWYHUHY 3€pHA IPU
Kpuctau3anuu meramuia? Kakue Mepbl MOXKHO
NPEIOKUTh JUIsl  TOTO, YTOOBI 0OECIEUUTH
MOJIy4YeHUE METKOTO 3€pHA TP KPUCTAIITU3AIUH?
Ilouemy  mpu  XOJNOZHOW  IIACTHYECKOM
nedopMaiuu HabJIr01aeTCs yIIPOUYHEHUE METaa,
a TpU ropsiuelt ATOro He MPOUCXOAUT?

Kak ompenenuts mnpeaen ynpyrocta (mpenen
TEKYy4eCTH, IpeJel MPOYHOCTH, OTHOCUTEIIHHOE
YIJIMHEHUE, OTHOCUTEIIBHOE CY)KEHUE, TBEPAOCTD,
yIapHYIO BSI3KOCTh) MaTepuana?

ITpy MUKPOCKOIIMYECKOM UCCIIEI0BAaHUU B CILIABE]
HaOmrofaroTes 3epHa (deppuTa U HEOOJBIIOE
KOJIMYECTBO LieMeHTuTa. Kak Ha3bIBaeTcsi Takou
cruiaB?  KakoBbl ero cBoiicTBa U o0iacTu
IIPUMEHEHHUA?

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromatoTess 3epHa ¢eppura u nepaut. Kag
Ha3bIBaeTCs Takoil cruiaB? KakoBbI €ro CBOMCTBA
U KaK OHM 3aBHUCAT OT KOJMYECTBA mepiauTa?’
KakoBbl 001acT IpUMEHEHUs ATUX 1aBOB?

ITpy MUKPOCKOIIMUYECKOM HCCIIEI0OBAaHUH B CILIABE
HaOmonatorcs nepaut. Kak HaspiBaeTcs Takou
cruaB?  KakoBbl  PasHOBUAHOCTH  TaKoM
CTPYKTYpPBI M pa3JInyusl B UX CBOMCTBAX?

ITpr MUKpOCKOIIMUYECKOM HUCCIIEI0OBAaHUH B CILIABE
HAOMIOIAIOTCA TEPIUT U CeTKa I[EMEHTHUTa IIO0
rpaHunaM 3epeH. Kak Ha3pIBaeTcs TakoM cIuiaB?
KaxoBsI ero cBoiicTBa 1 00J7aCTH TPUMEHEHUS?
ITpy MUKPOCKOIIMUYECKOM HCCIIEI0OBAaHUH B CILIABE
HaOmronaetcs neaedyput. Kak HazpiBaeTcst Takoif]
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
pUMeHeHUs?

ITpy MUKpPOCKOIIMYECKOM HCCIIEIOBAHUH B CILIABE
HaOmroaoTes 3epHa ¢eppuTa W BKIIOYCHHS
rpadputa. Kak HaspBaeTcs Takue CIUIABHI?




CrtpyKTypHBIi
JIEMEHT

[Inanupyemsblie
pe3yabTaThl 00yUYeHUs

OneHouHble CpeacTBa

29.

30.

31.

32.

33.

34.

35.

36.

37.

KakoBbl pa3sHOBUIHOCTH CIUIABOB C TaKUMH|
CTPYKTYPHBIMHU COCTAaBJISIIOLIUMU, KaKOBb]|
pasnuyus B UX CBOMCTBax?

[Tpy MUKpPOCKOIIMYECKOM HCCIIEI0OBAaHUH B CILIABE
HaOmrogaroTes  3epHa  (epputa, TEpIHT U
BKIIOYeHUs1 rpadurta. Kak Ha3piBaeTcsi Takue
criaBbl? KakoBbl Pa3HOBHUJHOCTH CIUIABOB C
TaKUMU CTPYKTYPHBIMHU COCTaBJISIOLIMMY,
KAaKOBBI pa3JInyus B UX CBOMCTBaAx?

[Tpy MUKpPOCKOIIMYECKOM HCCIIEI0BAHUH B CILIABE
HAOMIOIAIOTCA TEPAUT U BKIIOYEHHUs Trpadura.
Kak Ha3piBaeTcs Takue cmiaBbl? KakoBbl
Pa3HOBHUJIHOCTHU CILJIaBOB c TaKUMH
CTPYKTYpPHBIMU COCTABJISIFOLIIUMU, KaKOBb]|
pasnnyus B UX CBOMCTBax?

Kax UACHTU(HUIIUPOBATH B cTany
BUJIMAHILITETTOBYIO CTpyKTypy? Ilpm kakux
YCIIOBUSIX OHAa MOXET 00pa3oBaThCs M KakK 3TO|
MOBJIUSIET HA CBOMCTBA CTaIM?

[Ippu KakuxX YCIOBUSX B  CTald  MOXET
oOpa3oBaThcs nepechieHHblil Geppur? Kak on
IIOBJIUAET HA CBOMCTBA cTanu. Kak mpetoTBpaTuTh)
ero oopazoBanue?

Kak BbIOpaTh conepkanue yriaepoja B CTaiau 1Jis
M3TOTOBJIEHUS JI€TaIN MAIlWH, KOHCTPYKLIMH WY
COOpYXKEHHUs (PEXKYILEero, XOJOAHOIITAMIIOBOTO,
rOpPAYEIITAMIIOBOIO HHCTPYMEHTA)?

Kak 1o cTpyKTypHOMY MpH3HaKy MOHO
OTpeAenuTh cTanb (0eiblii YyryH, Cephlii YyryH,
IIOJIOBUHYATBIA YYT'yH, JKEJIe30 TEXHUYECKOM
YHCTOTHI)?

MoxxHO 1M UCHOJb30BaTh O€Nblii YyryH B
KauecTBe KOHCTPYKIIMOHHOI'O Marepuana?

Kakas ¢dopma rpadura B MeEHbIIEH CTENEHH
ocnabseT MeTaJUIMYecKyr0 OcHOBY 4yyryHa? Kak|
MOJIYYUTh TaKyto Gpopmy rpadura B OTIUBKE?
Kak moayuuTh OTIMBKY CO CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pa3HOBUIHOCTU CTPYKTYpPHI
TaKOI0 YyI'yHa M €ro CBOMCTBa?

OIIK-1.3

[IpumeHnsieT MeTobI
MOZEIIMPOBAHUS U
MaTeMaTH4eCKOro
aHanIu3a JUIsl peleHus
3a/1a4 TEOPETUYECKOTO U
MIPUKJIATHOTO XapaKkTepa

3agaua 1O KOHTPOJIIO (Pa30BOro M CTPYKTYpPHOTO
COCTaBa CIUIaBA:

1.

Paccuurath OTHOCHTEILHOE KOJIHUYECTBO
CTPYKTYPHBIX  COCTaBISIOMIMX  CIUIaBa  IIpH
KOMHATHOW  TeMIlepaType M  CXEMaTH4HO
M300pa3uTh CTPYKTYPY CIUIaBa IBOMHOW CHCTEMBI
C OTCYTCTBHEM pacTBOPUMOCTH (C TOJHOMH
PacTBOPUMOCTHIO, c OTpaHUYCHHOU
pacTBOPUMOCTbIO) KOMIIOHEHTOB B  TBEPAOM
COCTOSIHUH.

OnpenenauTb OTHOCUTENFHOE KOJMYECTBO (a3 MpH
3aJJaHHOM TEeMIleparype B JBOMHOM CIUIaBeE.




CTpyKTypHBIi [Inanupyembie

OueHovHbIE CpesICTBa
BJICMEHT | pe3ynbTaThl 00ydYeHHs B ped

[Tosicuutsb penienue rpadpuyecKu.

3. PaccuuraTh copmepikaHue yriepoja B CTald IO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccuMtaTh KPHUTHYECKYI0 CKOPOCTb 3aKaJIKH
CTaJIU.

0) Ilopsinoxk mpoBeneHHMs] MPOMEXKYTOUYHOH ATTECTALMM, NMOKA3ATEeJH U KPUTEPHHU
OLlCHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus no AucuuiinHe «MarepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMUTCS B BUJE 3a4yeTa. 3ayeT MPOCTABISETCS IMOCNE OLECHKW 3HAHW O0y4aromuxcs Io
pe3yJbTaTaM 3alUThl BBIMOTHEHHBIX JIJA0OPATOPHBIX PabOT M KOHTPOJIBHBIX PabOT, BKIFOUYAIOIIIX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBIBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTen U KpUTepuu oLeHNBaHus 3a4yera (3 cemecTp):

JUis oTy4eHus: OLEeHKU

— «3a4YTeH0» — OOyyaloluiics [OJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS] MH(OpMAIMK, HO W HMHTEUIEKTyaJlbHble HABBIKM PEIICHUS
Hp06JI€M H 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6.HGMaM, OLICHKHU M BBIHCCCHUA
KPUTUYECKUX CY)KICHUI;

— «He 3a4TeH0» — 00yJaroII1iiCsl He MOKET I10Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsACHEHHs MHPOPMALIUHU, HE MOXKET MI0Ka3aTh MHTEJUIEKTYyalbHbIe HABBIKM PELICHUS IPOCThIX
3aja4.

IIpomexyTouHas aTTecTanus no AucuumninHe «Marepuanosenenue» B 4-oM ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, T03BOJISAIOLINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUYaIOIIUMUCS
3HaHWM, W TIPAaKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUM, ¥ TPOBOAUTCS B (popMe IK3amMeHa

DK3aMeH N0 JaHHOW TUCIUIUIMHE NMPOBOAMTCA B YCTHOM (hopMe IO 3K3aMEHAI[MOHHBIM
OuneraM, KaXAblil M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

IToxa3aTeu U KpUTepUU OLlEHNBAHUS JK3aMeHa (4 cemecTp):

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
Cc(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATUYECKOE WU INIyOOKOe 3HaHUe
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHAET MNPAKTHUECKUE 3aJaHHsi, CBOOOIHO ONEpUpyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHON CII0KHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyuarommuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOIYCKAarOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHATUTUYECKUX OTepaltsx, IepeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTAHIAPTHBIE CUTYaI[HH.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamia) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMYCKAIOTCS OLIMOKM, TPOSIBIETCSI OTCYTCTBHE OTAENbHBIX 3HAHWN, YMEHHH, HABBIKOB,
0oOy4aroluiicsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TNpPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHMSIMU NIPU UX NIEPEHOCE HAa HOBBIE CUTYaLINU.

— Ha OLIEHKY «Hey/10BJIETBOPUTEIbHO» (2 Oaisia) — o0yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHala, JIOMYCKaeT CYIIECTBEHHBIE OIIMOKH, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ady.

— Ha OILICHKY «HEYAOBJIeTBOPHTEeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh



3HAHUA Ha YPOBHC BOCIPOU3BCIACHUA U 0OBSICHECHHUS HH(bOpMaI_[PII/I, HC MOXET IIOKa3aThb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



