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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX MPOLIECCOB U MaTEPHATOBEICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kageapsl JIMTEHHBIX MPOIIECCOB M MAaTEPUATOBEICHHUS

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[IpnoGpereHne  CcTyneHTaMH  TEOPETUYECKMX  3HAHUH O  3aKOHOMEPHOCTSX,
ONPEIETSAIONIUX CBOMCTBA MAaTEPUATIOB, MPAKTUYECKUX HABBIKOB KOHTPOJS U MPOTHO3UPOBAHUS
CBOICTB M NOBEJICHUS MaTEpHalOB B PAa3IMYHBIX YCJIOBUAX HUX OOpPaOOTKH M HIKCIUTyaTallHH.
dopMHUpOBaHUE TOTOBHOCTHU MIPUMEHSATD (dbyHIaMeHTaTbHbBIE MaTeMaTU4ecKue,
€CTECTBEHHOHAYYHbIE U OOILIEMH)KEHEPHbIE 3HaHUS B MPO(ECCHOHANBLHOW NEATENbHOCTH U
ydacTusi B pa3paboTKe TEXHOJIOTHYECKHUX IPOIECCOB MPOM3BOJACTBA U OOPAOOTKH MOKPBITHH,
MaTepuajoB W W3AETUIl W3 HUX, CHUCTEM YIPAaBICHUS TEXHOJOTMUECKUMHU TPOIECCAMU;
3akperuieHue CroCOOHOCTH HMCIOJb30BAaTh B MCCIENIOBAHMAX M pacueTax 3HAHMSA O METO/ax
UCCJICIOBAHMSI, aHAINW3a, JUArHOCTHMKH WU MOJICIMPOBAHHUS CBOWCTB BEIIECTB (MaTepUalioOB),
GU3HYECKUX M XUMHUYECKUX IPOIeccax, MPOTEKAIOMIMX B MarepHaliaX MpU WX TOJTYYCHHH,
o0paboTke, MoauduKaIU¥ W TPUMEHEHHS 3HAHUW 00 OCHOBHBIX THIIAX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHMYECKUX MaTEPHAaJIOB, PUHIIMIIAX BRIOOpA MAaTEPHATIOB IS 3aJaHHBIX
YCIIOBUH 3KCIUTyaTallluy C Y4ETOM TPeOOBAHUI TEXHOJIOTHYHOCTH, SKOHOMUYHOCTH, HaJIC)KHOCTH
U JIOJTOBEUHOCTH, DSKOJIOTMUECKUX IMOCIEACTBUI HMX MPUMEHEHHUS MpU MNPOSKTUPOBAHUU
BBICOKOTEXHOJIOTHYHBIX MPOIIECCOB.

2 MecTo TMCHUIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

JuctuiuimHa MertaioBeieHHEe BXOAWUT B O0s3aTENbHYI0 4YacTh Y4eOHOro IIIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(hOpMHUPOBAHHBIE B PE3YyJIbTATE U3yUEHUS TUCIUILINH/ PAKTUK:

®dusuka

Xumus

BBenenue B oTpacib

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUUILUIMHBI OyIyT
HEOOXOUMBI 17151 U3Y4YEHUSI AUCIUIIIINH/TPAKTHUK:

Teopernueckre 0CHOBBI POPMHUPOBAHUS KaU€CTBA U UCTIBITAHUS METAJJIONPOIYKIIUU

VYpaBieHue KaueCTBOM

DuU3NYECKUE CBOMCTBA METAIIJIOB

O6opynoBaHKe U TEXHOJIOTHYECKas TOYHOCTh MPOU3BOICTBA METAJUION3IEIHNM

Meroas! 4 cpencTBa U3MEPEHUM U KOHTPOJIS

[InanupoBaHue 1 opraHu3anys IKCIIEPUMEHTA

TexHonmorus nporn3BoOACTBA METAJUIONPOAYKIINT

IToaroroska k ciade U cada rocy1apCTBEHHOIO HK3aMeHa

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pabOThI

3 Komnerenuun odyuarouierocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynprare OCBOEHUS IUCHMIUIMHBI (MOayisi) «MeTauloBeAeHUE) O0ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITNN

OIIK-2 Criocoben popmynupoBaTh 3a1a4u MPoHeCcCHOHATLHOM JAeSITeIbHOCTA HA OCHOBE 3HAHHMA
PO UITBHBIX pa3elioB MATEMAaTHUECKHUX U €CTeCTBEHHOHAYYHBIX JUCIUILIIH

OIlK-2.1 BeimonHser mocTaHOBKY 3ahady B (hOpManM30BaHHOM BHJE HAa OCHOBE
3HaHUU TPOQUIIBHBIX Pa3JeOB MaTEMAaTUYECKUX M €CTECTBEHHOHAYUYHBIX
JMCLHUIUIMH B 00JIaCTH PO eCcCHOHANBHOM AeATENbHOCTU

OIIK-2.2 Bribupaer maremartuyeckuil ammapaT s pelieHus (GpopMalrn30BaHHBIX
3aJa4 B 00J1acTH Mpo(eCCHOHATLHON eITEIHOCTU




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 52,8 akaj. 4acos:
—ayauTopHas — 51 akaJ. 4acos;
— BHeaynuTopHas — 1,8 akaj. yacos;
— caMocTosTeNbHAs paboTa — 55,2 aka. 4yacos;
— B (hopMe MpakTUIECKOi moaroToBku — 0 akaj. Jyac;,

dopma arTecTaluy - 3a4eT

AynuropHas = =
o | KoHTaKTHAS pabota E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 3} Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) S . p Kon
S S © | caMOCTOATENbHOH | yCIeBaeMOCTH U
JUCLUTUTAHBI 3 [ . | xomnerenuun
O g £ paboThI MIPOMEKYTOUHOM
na0. | mpakr. | &3
Tlex. =g aTTecTaluuu
3aH. | 3aH. | QO &
1. Ctpoenue u  cBoiicTBa
MaTepuaIoB
11 Bsenenue.
Knaccudukarms
¢ IIpopaboTka
MaTepUaoB. OcHOBHBIE
N TEOPETHYECKOTO .
CBOIicTBa MaTepHuasoB. YcTHbli
N (JIEKIIMOHHOT0)
CBsI3b MEXIY CTPYKTYpPOH H JKCIPECC-OIPOC. OIlK-2.1,
N 4 4 2 7,2 Martepuaa.
CBOWCTBaMHU MaTepHasoB. Konrponbnas OIIK-2.2
MIOJTOTOBKA K
Mertoapt MCCIIEIOBaHUS . paboTta
CTDVKTVDBL KOHTPOJILHOU
PYKTYPEL. pabore
ATOMHO-KPHCTAIITHIECKOE
CTPOEHHE METAJIJIOB.
HWroro no pazaeny 4 2 7,2
2. Kpucramm3anus paciuiaBoB
21 TepmonHAMUYECKHE
YCIOBHS  KPUCTAJIHM3ALMU. ITpopaboTka
MexaHu3M KpHCTaJUTU3aUH JEKIUOHHOTO
METaJIIOB. Marepuaa; KonrposbHas
Camonpou3BOIBEHAS u MIOJTOTOBKA K paboTta
OIIK-2.1,
HEeCaMOIIPOU3BOJIbHAS 4 4 2 4 n1abopaTopHBIM 3amura OIK-2.2
KPHCTAILTH3AIIHS. 3aHITHUSIM; 1ab0paTOPHBIX '
MoaudunuposaHue. HOATOTOBKA K pabor
JennputHas KOHTPOJIBHOM
kpuctammzanua. CrpoeHue pabore
CIIUTKA
Uroro no pazneny 4 2 4
3. MexaHuveckue CBOWCTBA H
nedopmaryis MaTepuaion
IIpopaboTka
JIEKLIHOHHOTO
31 OcHOBHbIE MarepHana, KonTponbhas
MEXaHMYECKHE CBOWCTBA W HOATOTOBKA K pabora
OIIK-2.1,
o0opynoBaHue | 4 2 2 4 1a60paTopHBIM 3amura OITK-2.2
HUCIIbITAHUA MEXAaHUYCCKHUX 3aHATUAM, naGopaToprIx '
CBOJCTB. MOJrOTOBKA K paboT
KOHTPOJIbHOM
pabote




3.2 Yipyras u miacTuaeckas

IIpopaboTka
negopmarust. MexaHuzm pop
JIEKIHOHHOTO
nedopmanuu.  V3MeHeHHe
o Marepuana; KonTponbHast
CTPYKTYpPl ¥ CBOHCTB
MOJITOTOBKA K pabota
MOJMKPUCTATIINYECKOTO OIIK-2.1,
9 1a60paTOPHBIM 3amura
MeTa/ula Tpu  JeOpMaIHH. OIlK-2.2
3aHATHSM; 11a00paTOPHBIX
H3MeHeHne CTPYKTYpBl H
. MOATOTOBKA K pabot
CBOMCTB pu Harpese .
JehopMHUPOBAHHOTO KOHTPOIBHOM
pabote
MeTaJa.
HWroro mo pasueny 13
4, @a3zoBble U CTPYKTYpHBIC
TpEeBPaICHUS B
JBYXKOMITOHEHTHBIX
METAJUINYECKHX CHCTEMaX
IIpopaboTka
JEKIIMOHHOTO
4.1  Kemne3zoyrnepoaucTeie Marepuana;
CILIaBbI <I>yor MII:I OBaHHE HOIII‘OI;OBKa,K Konrpobras
CT T. bl cllangﬁ u| 4 4 1abopaTopHBIM paora OIK-2.1,
PYKTYp patop 3amura OIIK-2.2
YYyT'YHOB B  PaBHOBECHOM 3aHATHSM;
71a00PaTOPHBIX
COCTOSIHUM. HOJIOTOBKA K
KOHTPOJIBHO
pabote
Hroro no pazneny 4
5. MapkupoBka U TIpUMCHEHHE
JKEJIe30YTIEPOAUCTBIX CILIABOB
51 Knaccuduxanus,
MapKHpOBKa W TpPHUMEHEHHE
JKEJIe30YTIePOAUCTBIX
yrep IIpopaboTka
CITABOB
CBsI3b MEXIY CTPYKTYpPOH H JICKIOHHOTO
N Y CTPYKTYP MaTepuana; Konrponbnas
CBOMCTBAMHU CEPBIX YYT'YHOB.
MIOJTOTOBKA K paboTta
Knaccudukarms, OIIK-2.1,
4 3 nabopaTopHBIM 3amura
MapKUpOBKa M TPUMEHEHHE OIIK-2.2
3aHITHUSIM; 71ab0paTOPHBIX
CeprIX YYI'yHOB. Brusaue
. HOJTOTOBKA K pabor
yriepoja M IpHMecedl Ha .
% . KOHTPOJIBHON
CBOICTBa cTaje.
pabote
Knaccudukanms,
MapKHpOBKa W TpPUMEHEHHE
YII€pOJUCTBIX CTaJIEH.
HWroro no pazneny 3
6. Knaccudukanus, MapKHUpOBKa,
CBOWCTBa u MIPUMEHEHHUE
JIETHPOBAHHBIX CTaJIEH
ITpopaboTka
JEKIUOHHOTO
6.1 Koncrpykionssie MaTepHana;
Pyl p ’ KonrponbHas
cramu. VHCTpyMeHTalbHbIE MOJrOTOBKA K
pabora
cramu 1 cruasel. Cramu u 71a00PaTOPHBIM U OIIK-2.1,
4 12 3amura
CIUTaBbI c 0Cco0bIMH NIPaKTUYECKAM OIlIK-2.2
11a00paTOPHBIX
(bHSHqCCKI/IMH n 3aHATUAM, 3.6OT
XHUMHYECKUMH CBOHCTBAMHU MOJrOTOBKA K p
KOHTPOJIbHOM
pabore
Hroro mo pazaeny 12

7. MapkupoBka, CBOWCTBa U
MPUMEHEHNE CIUIaBOB I[BETHBIX
METAJIOB




IIpopaboTka

JIEKIUOHHOTO
Marepuana;
7.1 AmoMuHUE U ero TIOATOTOBKA K 3amura OMNK-2.1
CrulaBel. Menb W MEJIHBIC 6 1 12 nabopaToOpHBIM 11a00paTOPHBIX OHK-Z. 2’
cruiaBbl. CIiaBbl THTaHA. 3aHSITHUSIM; pabor. '
IIOJTOTOBKA K
KOHTPOJIBHOH
paborte.
HUroro no pasaeny 6 1 12
Hroro 3a cemecTp 34 17 55,2 3a4€T
Wroro no aucuurinze 34 17 55,2 3ayer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpu npoBeneHMM y4yeOHBIX 3aHATUN MpenoAaBaHUE TUCHMIUIMHBI «MaTepuaisl
oTpaciuy peanusyercs B (opMe KypcoB, COCTABICHHBIX C HCIOJb30BaHHUEM peE3yJIbTaTOB
Hay4HbIX HCCIEIOBaHMN, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJUJICKTUBHOI'O
noab3oBanus MI'TY, B TOM 4nciIe ¢ y4eTOM PErHOHANIBHBIX OCOOCHHOCTEH podecCnOHaIbHOM
JIeATeILHOCTH BBIITYCKHUKOB U TTOTpeOHOCTeH padoronareneit (MMK, MMK-METU3, benmar u
Ap.).

B mpouecce mnpenonaBaHus AUMCHMILIMHBL «Matepuanbsl OTpacin» HMPUMEHSIOTCS
TPaaUIMOHHAs, WHTEPAKTHUBHAs M HWH(GOPMAIMOHHO-KOMMYHUKALMOHHAS 00pa30BaTelbHbIC
TexXHOJIOTUH. IIpyM MCHONB30BaHUM TPAAULMOHHBIX OOpa30BATENbHBIX TEXHOJOTUH ydeOHbIE
3aHATUS BBHIMONHAIOTCA B (QopMe HMHOOPMAIMOHHBIX JIEKIMH W JabopaTopHbIX paboT. OTta
TEXHOJIOTUSl ~ COYeTaeTcs C  HUCHOJIb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHUKALMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHH, KOT1a JEKIMH IPOBOJATCS B (OpME JIEKIMNA-BU3yaTH3aAIMMA, TIPU
peanu3alMM  KOTOPbIX  H3J0XKEHHE COAEP)KAaHUS  CONPOBOXKAAETCS — IMpe3eHTaluued ¢
JIEMOHCTpaled yueOHbIX MaTepUasIoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMax, B
TOM YHCJIE WUTIOCTPATUBHBIX, IPaUuecKuX, ayAH0- U BUIEOMAaTEPHAIIOB.

JIekuMOHHBIN MaTepuan 3akperisieTcss B XoJe J1abopaTOpHBIX pPadOT, HAa KOTOPBIX
BBINOJIHAIOTCS TPYNIOBbIE WM WHAMBUIYyalbHble 3aJaHUd IO MpolaeHHoM Teme. Ilpu
NPOBEICHUN  JIAOOPATOPHBIX  pabOT  HCIOJIB3YEeTCS  MHTEPAKTHUBHBIE 0Opa3oBaTEIbHBIC
TEXHOJIOTUH, YTO MpeJIoaracT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHUKOB U
JIOCTUKEHUE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTeNbHOIO Pe3yibTara.
3aHATUS OPraHU3yITCS B BUIE Ja0OPATOPHOIO 3KCIEPUMEHTAa C IMOCIEAYIOIIHUM IPYIIOBBIM
AQHAJIN30M IOJIYYEHHBIX pe3yabTaToB. Mcmosb3yercs Takxke pa300p KOHKPETHBIX CUTYyalul C
LEJIBbI0 (POPMUPOBAHUS U Pa3BUTHSI NPOPECCHOHATBHBIX HABBIKOB 00YJaIOIIUXCS.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/1X0/1a IPEAYCMAaTPUBAET UCIIOIb30BaHUE B Y4EOHOM
npolecce AaKTUBHBIX M HWHTEPAaKTUBHBIX ()OpPM MPOBEINECHMUS 3aHATHH B COYETAaHUH C
BHEAYJIMTOPHON paboTOi ¢ MeNb0 POPMHUPOBAHUS U Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosaTenbHass paboTa CTyJIEHTOB HalpaBlieHa Ha CaMOCTOSITEIbHOE H3y4eHHE
yu4eOHOW M Hay4yHOW JIUTEpaTypbl, a TaKXKe CaMOCTOSATEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOArOTOBKH K TEKYIIEMY U IPOMEKYTOUYHOMY KOHTPOJISIM.

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

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

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

a) OcHOBHas JIMTEepaTypa:

1. Apackun, A. M. MarepuanoBeaeHue U  TEXHOJOTHUS  METaNTHYECKUX,
HEMETA/UTMYECKUX M KOMIIO3UIIMOHHBIX MaTepuaioB : yueOnuk / A.M. Anackun, A.H.
KpacnoBckuit. — Mocksa : @OPYM : UTHOPA-M, 2019. — 400 c¢. — (Bsicuiee oOpa3oBanue:

bakamaBpmar). - ISBN 978-5-16-104328-8. - Tekcr : onektponnsid. - URL:
https://new.znanium.com/catalog/product/982105
2. OBunHHUKOB, B. B. Meramioseaenue : yueOnuk / B.B. OBunHHMKOB. — MoOCKBa :

OOPYM : UH®PA-M, 2024. — 320 c. — (Cpennee npodeccuonambHoe oopazoBanue). - ISBN
978-5-8199-0867-9. - Tekcr : anexrpounsiid. - URL: https://znanium.ru/catalog/product/2082857
(mata obpamenus: 12.04.2024). — PexxuM gocTyma: 1Mo momucKe.

3. JassinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIH pecypc]: yueOHOe mocobue /
Haseinosa U. C., Makcuna E. JI. - 2-¢ uzn. — M.: 1| PUOP, HUL] UH®PA-M, 2016. —



https://new.znanium.com/catalog/product/982105%202
https://new.znanium.com/catalog/product/982105%202
https://znanium.ru/catalog/product/2082857

0) lonmotHuTeIBLHASI TUTEPaTypa:

1. MarepuanoBejicHHEe W TEXHOJOIUs MaTepuayioB : yueO. mocobue / mox pen. A.W.
bareimeBa u A.A. CmoapkuHa. — MockBa . MH®PA-M, 2018. — 288 c¢. — (Bricmiee
obpaszoBanue: bakamaBpumar). - ISBN 978-5-16-102745-5. - Tekct : anmektponHbii. - URL:
https://new.znanium.com/catalog/product/946206 .

2. MarepuasioBeieHe W TEXHOJIOTHs MaTepuasioB B 2 4. Yacte 1. y4ueOHUWK st
akajeMudeckoro Oakanaspuara / I'. T1. detucos [u ap.] ; mox penakiueii I'. I1. detucoa. — 8-¢
u3a., nepepad. m mon. — MockBa: M3marensctBo HOpaiit, 2019. — 386 c¢. — (bakaiuasp.
Axanemuueckuii kypc). — ISBN 978-5-534-06770-5. — Tekcr: snexrponnsiit // DBC IOpaiit
[caitr]. — URL.: https://www.biblio-online.ru/bcode/434496

3. Ememommu, A.H. MeramioBenenne wu TepMmuueckas oOpaborka [Tekcr]:
CJIOBapb-CIPABOYHUK TEPMHUHOB Ha PYCCKOM M aHriuiickoM s3bikax / A.H. Ememrommun, H. B.
Komnuesa, E.B. Ilerpouenko. — Marautoropck: MI'TY, 2004. — 130 c. — 11 5k3. Ha 25 yen

B) MeToauyeckue ykasaHus:

1. Mengenesa, C.B. MartepuanoBenenue: 1a00OpaTOPHBIA MPAKTUKYM [DIIEKTPOHHBIN
pecypc]: yaebnoe mocodue / C.B. MenBeneBa. — DaekTpoH. naH. — Mocksa: MUCHUC, 2016. —
103 ¢. — Pexwum noc-tyna: https://e.lanbook.com/book/117167

2. MarepuanoBeaenne. MeTopl aHaM3a CTPYKTYPHI U CBOWCTB METAJIOB U CIUIABOB '
yueoHoe nocobue / T. A. Openkuna, E. C. Jlonatuna, I'. A. Mepkynosa, T. H. JIpo3nosa, A. C.
Hanonwko; mox pen. T. A. Openkunoii. - Kpacnosipck: Cub. denep. ya-t, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - URL.: https://new.znanium.com/catalog/product/1032141

3. Marepuanosenenue. [Ipaktukym. Ememrommma A.H., MonoukoBa O.C., IlerpodeHko
E.B. Maruuroropck. Uza. Lleatp ®T'BOY MI'TY um. I''1. Hocosa. 2019. 64 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:

IIporpamMmmHoe oGecieueHue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBHYSI JINTICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecepouto
Professional

7Zip cB00OAHO pactpocTpansemoe [10 06eccpouHO
Adobe Flash

Professional CS5 |K-113-110111.04.2011 0eccpovHO
Academic Edition

[Iporpammoe

obecrniedeHue s

anaimsa K-76-14 ot 17.11.2014 GeccpouHo
MUKPOCTPYKTYPbI

TIOBEPXHOCTH

TBEDPJIBIX TEJ

Adobe Reader cB000IHO pacapocTpansemoe [10 0eccpoUHO
FAR Manager cB00OOAHO pactpocTpansemoe [10 06eccpouHO



https://new.znanium.com/catalog/product/946206%20.%202
https://new.znanium.com/catalog/product/946206%20.%202
https://www.biblio-online.ru/bcode/434496
https://e.lanbook.com/book/117167
https://new.znanium.com/catalog/product/1032141

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUIKa

HammonaneHass wH(OpMalMOHHO-aHATUTHYCCKAS
cucremMma — POCCHUHCKHMI HWHIEKC HAy4dyHOIO
nutupoBanus (PUHIL)

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

[TouckoBas cucrema Axanemusi Google (Google
Scholar)

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

DnekTpoHHbIe pecypcbl Oubmmoreku MI'TY uwm.
I'.1. HocoBa

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

9 MaTepHaJbLHO-TEXHHYECKOE o0ecreueHne

MaTepHaano-TeXHquCKoe obOecrieueHue JucC

JUCHUIITINHBI (MOYJIs1)

OUITJIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web

0 MarepuanbHO-TeXHUYECKOE 00eCTIeYeHHE TUCIUIIIMHBI BKIIIOYAET:

* YueOHast ayTuTOPHs ISl TPOBEICHUS 3aHATHH JICKIIMOHHOTO THITA OCHAIIICHA:

0 - TEXHHYECKUMHU CpEICTBAMH OOyUYEHHsI, CIY>KAIIUMHU JUIsl MIPEICTABICHHUS y4eOHOM
uHpOpMaUK OOJIBIION ayJAUTOPUHU: MYJIBTUMEIUHHBIMU CpEICTBA XPAHCHUS, Iepenadyd u
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

0 - CIIeIUATU3UPOBAHHON MEOEIIbIO.

* YueOHbIe ayAUTOPUH JJIs TPOBEACHUS Ta00PaTOPHBIX 3aHATHI:

0 - «Jlaboparopuss Mmeraworpaduu» OCHAIICHA JIAOOPATOPHBIM OOOPYIOBAHHEM:
merauiorpaduyeckne  Mukpockonsl  Heopor, METAM  32M,  uHBepTUpOBaHHBII
Mmetauryprudeckuii Mukpockon Meiji Techno IM7200; koMmIblOTEpHBIE CHCTEMBI aHaIHM3a
n3zobpaxennii SIAMS-600 wu Thixomet; nuHus npodomonrotoBku dupmer  Buehler
(Bxumrouaromias abpasuBHBIN oTpe3Hoi cranHok DELTA ABRA SIMET, aBromatuyeckuii
3anpeccoBouHblii craHok Simplimet 1000, nmmdosanbao-nonupoBanbayo Mammmay PHOENIX
4000, muHeiHbIN Tpelu3noHHbINH oTpe3Hoi cranok IZOMET 4000).

0 - «PentreHoBckas 5abopaTopus» OCHaIIeHa JIa0OPaTOPHBIM O0OPYAOBAHHEM:
pentreHoBckue ycranosku "/[POH-2", "JIPOH-3M".
0 - «JlaGoparopuss SJEKTPOHHOW MHUKPOCKONHMM» OCHAIleHa JabopaTOpHbBIM

o0opymoBaHuEM: dSJEKTpOHHbIE MHUKpockombl YMBI120KA, pacTtpoBblii  31IE€KTPOHHBIN
mukpockorn JEOL JSM 6490-LV.

0 - «JlabopaTopusi MeXaHMYECKHMX UCHBITAHUI» OCHalleHa J1abopaTOPHBIM
000pyIOBaHHWEM: MaIllMHbl YHUBEpPCAJbHBIC UCIHBITATENIbHBIE Ha paCTSHKEHUE, CXKaTue,
ckpyuuBanue. [Ipubopsl st u3MepeHus TBEPAOCTH MO Meronam bpunemns u Pokxsemna.
MuxkpoTBepomep.

0 - CIeMATU3UPOBAHHON MEOEIbIO.

* YyeOHast ayiuTOpust 1J1sl MPOBECHUS MPAKTUYCCKUX 3aHATUN OCHAIEHA!

0 - TEeXHHUYECKHMH CpeICTBaMU OOyuYeHUsl, CIY>KallUMH IS MpeACTaBlIeHUsl ydeOHOI
uHpopmanuu OOJIBIION ayAUTOPUHU: MYJIbTUMEAUNHBIMH CpPEICTBA XpaHEHUA, IMepeaadyr |
npecTaBieHus yueOHol ndopmanmu;

0 - CIIeNUATTM3UPOBAHHON MEOETBIO.

* YueOHas ayIuTOpHs AJIsl BHIIOTHEHUS! KYPCOBBIX IPOEKTOB (padoT) OCHAIIeHa:

0 - KOMIbIOTepHOW TexHUKOW ¢ makerom MS Office, ¢ moakaroUeHHEM K CETH
«lHTepHET» M C JOCTYNOM B DJJEKTPOHHYI HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpery
YHUBEPCUTETA;

0 - CIeMATU3UPOBAHHON MEOEINbIO.

* YyeOHast ayAuTOpHsl IS TPYIIIOBBIX U WHIUBUAYATBHBIX KOHCYJIBTAI[UH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTECTalluK OCHAIIICHA!

0 - KOMIbIOTepHOW TexHUKOM ¢ makerom MS Office, ¢ moakaroUeHHEM K CeETH
«IHTepHET» M C JOCTYNOM B DJJEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpery
YHUBEPCUTETA;

0 - CIeMATU3UPOBAHHON MEOEINbIO.

* [Tomenienue a1 caMOCTOSITEILHOM pabOTHI OCHAIIIEHO:

0 - KoMmIblOTepHOW TexHUKoM ¢ makerom MS Office, ¢ momkiaroueHueM K ceTH
«IHTepHeT» M C JOCTYNOM B D3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeny
YHUBEPCUTETA;

0 - CIIeNUATM3UPOBAHHON MEOEIBIO.

* Ilomemenue s XpaHeHHS W TPODUIAKTUYECKOTO OOCITYXHBAHHS y4eOHOTO
000pyI0BaHUS OCHAIIICHO:

0 - CHENHATU3UPOBAHHONW MeOenplo: CTeakaMHu JUIsl  XpaHeHHs Yy4eOHOTro
000pyI0BaHNS;

0 -MHCTPYMEHTAaMHU JIsl PEMOHTa yueOHOT0 000pYI0BaHUS;

0 - mkadamu 15 XpaHeHUsT Y4eOHO-METOIMUECKOM JOKYMEHTAITUHU U



MaTepUasoB.

IIpunoxenne 1

6 YueOHO-MeTOAHYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs

[To mucnumuinbe «MaTepuanaoBeleHue» NPEIyCMOTPEHA ayJIUTOpHAs M BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroLIUXCs.

6.1 AyauTopHasi caMOCTOsITe/IbHasi padoTa CTYACHTOB IPEAINOJIATaeT BBINOJIHEHHUE
KOHTPOJIbHBIX Pa0oT.

IlepeyeHb BONMPOCOB /JISI MOATOTOBKH K KOHTPOJBHBIM ayJIMTOPHbLIM padoTam Mo
TeMaM JHUCIHUILIAHBI
Tema 1. CTpoeHue u cBolicTBAa MaTepuajioB. MeToabl UCCIeI0BAHUS

1. Yro mu3yuaer maTepuaioBereHue?

2. IlpuBenute npuMepsl BIUSHUS CTPYKTYPhI HA CBOMCTBA MaTepUaia.

3. HasoBure BUBI CBOWCTB MaTEPHAJIOB.

4. Kaxkue cBoiicTBa Ha3bIBarOT pusmueckumu? [IpuBeaute npuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHWYecKMMH? Ha30BHTE OCHOBHBIE MEXaHUUYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3pIBalOT XHUMHYECKUMHU? YUTO Takoe XMMHYECKas aKTUBHOCTh U
XUMUYECKast CTOMKOCTh?

7. Kaxkue cBoiicTBa Ha3bIBAIOT TeXHOJNOTHUYeCKUMU? [lepeuncinure U3BECTHHIE BaM.

8. Uro xapakTepu3yIOT JUTeHHbIe cBOMCTBA? Ha3oBUTE OCHOBHbBIE U3 HUX.

9. Kakue cBoiicTBa XapaKkTEepU3yIOT TMOHATUSA: 00pabaThIBAEMOCTb JIaBJICHHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. HazoBuTe OCHOBHBIE TPYIIIHI MATEPHATIOB U JTAHTE UM KPATKYIO XapaKTEPUCTHKY

11. Ha xakue KJacchl ¥ 10 KaKUM MPU3HAKAM JENIAT METALIbI?

12. Kakwue MeTayuTbl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kakue w™eramibl OTHOCSAT K LBETHBIM? Ha30BUTE OCHOBHBIE TPYIIBI IIBETHBIX
METaJUIOB.

14. B yem mpeuMyIecTBa YePHBIX METAIIIOB?

15. KakoBbI IOCTOMHCTBA IIBETHBIX METAJLIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUIMYECKUX MaTeprasioB? [ 1e ux mpuMeHstoT?

17. Kakue MaTepuanbl Ha3bIBAIOT Tu1acTMaccamu? Kak onu moxapaznensrorcs?

18. Yto Takoe KOMIO3UTHBIE MaTepralibl? KakoBel X mpeumymiecTBa?

19. /Ing yero HEOO6XOMMO UCCIEN0BaTh CTPYKTYPY MaTepHaioB?

20. Kax mogpazaensercst CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa ee JJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoil? Kak oHa nzydaercs?

22. Uto Ha3pIBalOT MHUKpOCTpyKTypoi? Kak ona m3ydaercs? JlaiiTe XapaKTepHCTHKY
MHUKPOCKOIIMYECKOMY METOLY UCCIIEI0OBAaHUS METAJUIOB.

23. Uro HaspBarOT MakpocTpykrypoir? Kak oHa wusydaercs? OxapaktepusyiTe
MaKpOCKOIIMYECKUE METOBI aHAJIN3a METAJIJIOB.

24. Jlaiite XapaKTEPUCTUKY DJIEKTPOHHO-MHUKPOCKOITMYECKUM METOJaM HCCIIETOBAHHS
METAJIJIOB.

25. laiiTe XapakTepUCTUKY TU(PAKIIMOHHBIM METOIaM UCCIICA0OBAaHUS METAILJIOB.
Tema 2. Kpucranimnsanus pacinjiaBoB

1.00bsicHUTE TPUHLMIIHUATILHOE OTJIWYME KpPUBBIX OXJIAXKJIEHUS MpHU 3aTBepieBaHUMN
KPUCTALITMYECKUX U aMOP(HBIX MaTEPHAIIOB.

2.KakoB ¢usndeckuii cMbICT TeMiiepatypst To?

3.IToueMy st Hayaa KPUCTAIUIM3AIUN HEOOXOAUMO MEPEOXIAKIACHUE KHUJIKOTO MeTallja
HUKE TeMIIepaTypbl paBHOBECHUS?
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4. Kakoil mpouecc Ha3plBalOT IepeoxiaxkiaceHueMmM? UTo  Ha3bIBalOT  CTEIEHBIO
NepeoxTaKIACHUs?

5.KakoB MexaHu3M KpucTayum3anuu?

6.Kak mpoucxoauT pocT KpucTamioB?

7.Yem 3aBepuiaeTcs MpoLecc KpUCTAIUIN3aU?

8.Kak BimsieT CKopocTh OXJIQXKIEHHS TPU KPUCTAIUIM3ALMK HA CTENICHb N1EPEOXIIaKACHNA?

9.Kakumu (akropamu ONpenensieTcss BO3MOXKHAS CTENEHb MEPEOXJIAXKACHUS SKUIKOTO
MeTajula HUKe TeMIepaTypbl KpUCTaJUIM3alun?

10. Kak MOXHO TIOTYYUTh aMOPQHBIA METaILI?

11. Yrto MOKeT MOCIyKUTh 3apOJIbILIEM IIPU HECAMOIIPOU3BOIBHON KpUCTAIUIM3ALIAN?

12. Tlouemy mpu OYEHb MaJOH M OYEHb OOJBIION CTENEHH TEePEOXJIAKICHHS
KpHUCTaNIN3aLMs 101aBisieTcs?

13. Yro nazwpBaroT obnactamu OmkHero mopsiaka? Kakyio ponb OHM WTparoT Mpu
KpHUcTau3anuu?

14. Kak npoucxoauT TOMOI€HHOE 3apokKaeHue? UTO MOXKET CIyKUTh 3apOAbILIEM IIPU
CaMOIPOM3BOJILHON KpHCTAILIIM3aMN?

15. Kakoii 3apofpiil Ha3bIBaOT KpUuTHdeckuM? Kak MeHsIeTCsl ero pa3Mep C yBEIHMUEHUEM
CTETIEHU MEePeOXIaKICHUA?

16. Ha3zoBuTte mapameTpsl KPHUCTALTU3AIIH.

17. Kak BauseT cTeneHb NEPEOXJIaXJEHUS Ha 4YHUCIO IEHTPOB KPUCTAUIM3ALUU HU
JMHENHYIO CKOPOCTh POCTA 3apO/IbIIIEH.

18. Yem xapaxtepusyercst rereporeHHoe 3apokiaeHue? Ilouemy oHO sHepreTmuecku
0oJiee BHITOJHO, YEM TOMOT'€HHOE?

19. Kakyto poJib UrparoT MpuMecH MpH KpUCTaUIU3aLuu?

20. UYro Ha3pIBAIOT MOAUDUIIMPOBAHUEM TTPU KPUCTAIUTA3ALINH?

21. Kaxue Mepbl MOXKHO IPEUIOKUTH Ui TOTO, YTOOBI 00€CHEUNTh MOJYyYEeHUE MEIKOTO
3epHa MPHU KPUCTATUIU3AIUN?

22. Kaxoii kpuctania Ha3bIBalOT JeHIpUTHBIM? Iloyemy mpu 3aTBepieBaHUM MeTailla
KPHUCTAJUTBI PACTYyT B BHJIE ICHAPUTOB?

23. Kakue kpucrauimdeckue 30HbI MOTYT (POPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MMOBEPXHOCTH CIIMTKA 00pa3yeTcs 30Ha MEIKHX PABHOOCHBIX KPUCTAJIOB?

25. Uro Ha3bIBAIOT CTOJOYATHIMU KpUCTAIIIAMU?

26. 3auem MPOBOASAT OINEPALHIO MOJICTY)KUBAHUS TIPH ITOJYYESHHH OTIUBOK?

27. Tlouemy wmarepuan ¢GopMmbl (M3JIOXKHMIBI) BIMSET Ha BEJIWYMHY 3€pHA
3aKpHUCTAJUIN30BABILErocs MeTaa?

28. Uro Ha3pIBalOT ycaakoil? Uro HaspIBalOT ycaqouyHOW pakoBuHOH? Ilouemy oHa
obpazyercs?

Tema 3. Mexanuveckue cBoiicTBa

Yro Ha3pIBatOT MpOYHOCTHIO? Kak onpenesnstoTcs NpOYHOCTHBIE XapaKTEPUCTUKU MaTepuaa’?
[aiite onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

Yto Ha3bIBAIOT IIIACTUYHOCTHIO? Kak onpeaesnsatorces mIacTHYeCKUe XapakTEPUCTUKN MaTepuasa’?
[aiiTe onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTUKAM.

Kakwue cBolicTBa XapakTepus3yeT TBEpAOCTH?

HazoBuTe MeTozas! onpeaeneHus TBEPIOCTH.

YeM oTIMYArOTCS XPYIIKOE U BSI3KOE pa3pyLIeHUs?

Ha3oBute u oxapakTepu3ynte BUABI U3IOMOB.

Yro Takoe auHaAmMHUeCKHe HcnbITaHUA? Kakue XapakTepUCTHKU ONPEAENAIOTCsS IpH
JTUHAMHYECKHUX UCTIBITAHUSX?

. 3auem MMPOBOJAT YCTAJIOCTHBIC HUCIBITaHUA?

Tema 4. @a3oBble M CTPYKTYpPHble MpeBpalleHUs B JIBYXKOMIIOHEHTHBIX
MeTaJUINYeCKHUX cCuCTeMax
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0.
. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIBHON YTIIEPOAUCTON CTAIIH.
12.
13.
14.

JlaiiTe XxapakKTepUCTUKY KOMIIOHEHTOB cuctemsl Fe-C.
JlaiiTe XapakTepucTuKy eppura.
JlaliTe XapaKTEPUCTUKY AyCTCHUTA.
Uro Takoe rpadut?
UYro Takoe LeMEHTUT?
[Toyemy Genblif YyTryH HE UCIOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?
Onummre 00pa3oBaHue ayCTEHUTO-TPA(YUTOBON KOJOHUH B CEPHIX UyT'YHAX.
Kakue cmimaBel MMEIOT CTPYKTYpy, cocrosiuyio u3 ¢eppura u nepauta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?
9. Kakue cruiaBbl UMEIOT CTPYKTYpPY, COCTOSAILYIO U3 nepnurta? PasHOBUAHOCTH NepiuTa.
10. B xakux crjiaBax B CTPYKType HaOJII0JaeTCsl BTOPUYHBINA IIEMEHTHUT?
11. Kakue crmiaBel UMEIOT CTPYKTYpPY, cocTosiulyro u3 (epputa um uemenrurta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?
12. Kakue CTpyKTypbl Ha3bIBatOT BUIMAHIITETTOBBIMU?
13. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 ¢epputa u rpadura? PasHoBHAHOCTH
TaKuX CTPYKTyp?
14. VkaxkuTte CTpyKTYpHBIN IPU3HAK CTaJIl, OEJI0Oro YyryHa, Ceporo uyryHa.

NG~ WNE

Tema 5. Kiaaccudpukanms, MapKHPOBKAa M IPHMEHEHHE KeJIe30yIIepOAUCThIX
CILIABOB.
[To xakuM npuU3HaKaM KJIacCCU(PUIMPYIOT CEPbIE€ UYT'YHBI.
MapkupoBKa U IpUMEHEHHUE CepOro (JIUTEHHOro) yyryHa.
MapkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOT'O YYT'yHA.
MapkupoBKa 1 IPUMEHEHUE KOBKOTO YyT'yHa.
Kakoii uyryn Ha3piBatoT aHTU()PUKIIMOHHBIM? KakoBbI ero cBoicTBa?
Kakoii uyyryn Ha3piBatoT oTOesneHHbIM? KakoBbl ycroBust GOpMUPOBAHUS €TI0 CTPYKTYPHI?
Bimmstnue yriepoaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.
[To kakMM mpU3HAKAM KJIacCU(UIUPYIOT CTATU?
MapkupoBKa U IPUMEHEHHE YTIIEPOAUCTON cTaal OOBIKHOBEHHOTO KaueCTBa.
MapkupoBKka 1 IPUMEHEHNE KaYECTBEHHON KOHCTPYKIIMOHHOM YTIIE€POAUCTOMN CTAIIN.

MapkupoBKa U IpUMEHEHHUE CTAIN A1 PACOHHOTO JIUThSL.

MapkupoBKa 1 IpUMEHEHHE ABTOMATHOM CTaJIN.

Pacmmgpyiite n gaiite xapakTepucTuky cmiaBy cienyromux mapok: Cr Oxn, Ct 3cn, Cr Smc,
10xm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CU25, CY 30, B4 40, BY 60, K4 35-12,
KY 60-3.

Tema 6. Kinaccudukanusi, MApKMPOBKa, CBOMCTBA M IPMMEHEHHE JICTHPOBAHHBIX CTaJIeH

1.  JlaTe ompezaeneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOIIUHA 3J1E€MEHT.

2.  Kiaccuduxanus nerupoBaHHBIX cTalel MO0 XUMHYECKOMY COCTaBy, IO Ha3HAUEHHIO,
110 Ka4eCTBY.

3. Kak B MapkupoBKe JIETHpOBaHHBIX CTaJel yKa3bIBAaeTCs: COAEp KaHUE yrieposa, BU
JIETUPYIOLIErO 3J€MEHTa M €ero cojiep’kaHue, KadyecTBO. YMeTh paciiupoBaTh MapKy CTalH,
yYKa3aB: COAEpKaHME YIVIEpOAA; BHUJ JICTHUPYIOLIETO OJJIEMEHTA U €ro  COACPIKaHHUE;
KJIaCCU(UKALMIO [0 KaueCTBY; Ha3HauU€Hue, 00J1acTh IPUMEHEHUs, IPUMEPHbIE CBOWCTBA.

4. B uem 0COOEHHOCTH MUKPOJIETHPOBAHHUS CTAIH.

5 IIpuHIMIIBI JIETUPOBaHUS KOHCTPYKIIMOHHBIX CTAJICH.

6 OcHOBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJIEH.

7. Cranu u CruiaBbl AJIs PEXYIIUX UHCTPYMEHTOB.

8.  bricTpopexyiiue cTaiu.

9. UlrammnoBble cTaH.

10. BankoBsle cTanu.

11. Cranum qy1s MEPUTEIIBHOTO HHCTPYMEHTA.
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Tema 7, 8. MapkupoBka, CBOiiCTBA U NpPHMEHEHHE CILIABOB IBETHBIX METAJJIOB.
HeMmeraninueckue MaTepuasbl
OcHoBHBIE CIJIaBBI HA OCHOBE MeM (OpOH3BI U JIaTYHU), UX MAPKUPOBKA U PUMEHEHHE.
OcCHOBHBIE CIUIaBBI HAa OCHOBE aTIOMHHHUA (AehopMHUpyeMble, TEPMUYECKA HEYNPOUYHSEMbIE U
YIPOYHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHE.
CaoiicTBa U NPUMEHEHHUE CIUIABOB HA OCHOBE THUTAaHA.
Kakue crnaBel Ha3biBaloT 6a00uTamu? KakoBbl mpuHIUIBI UX co3nanus. [IpuBenute npumepsl
TaKUX CILJIABOB.
Kakue marepuainbl Ha3bIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux nomydaror?
Knaccugukanus, cBoiicTBa 1 IpUMEHEHHE KOMIIO3UIIMOHHBIX MaTepPHajoB.
Knaccudukanus, cBoiicTBa U IpUMEHEHUE OCHOBHBIX TPYII HEMETAJUIMYECKUX MAaTEPHAIIOB.

6.2 BHeayauTopHasi caMOCTOSITeJIbHAsI padoTa oOyJaroIIMXCsl OCYIIECTBIISETCS B BUJIC
U3YUYEHHSI JIUTEPATYPhl IO COOTBETCTBYIOIIEMY pa3zeiy C HMpOopabOTKOW MarepHuaia Mo TeMam
JUCITUTLIAHBI

[Ipunoxenue 2
7 OneHOYHbBIE CPECTBA ISl POBEIeHUS POMEKYTOYHOM aTTecTAllUN
a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeACTBA ISl IPOBedeHHs
NMPOMEKYTOYHOM aTTeCTallum:

CrpyKTypHBIT
PYKTYP [Imanupyemsble
3JICMCHT OneHouyHble CpeaCTBa
pe3yabTaThl 00y4YeHus
KOMIIETEHIINH

OIIK-2 CnocoGen GpopmynupoBaTh 3a7auu NpodecCHOHATBHON AeITeTbHOCTH Ha OCHOBE 3HAHUI
PO MIHHBIX PA3/EIOB MATEMATUUECKNX U €CTECTBEHHOHAYYHBIX JUCIUTUIINH

OIlK-2.1 Beimonnser nocrtanoBky | TeopeTndyeckue BOIPOCHL:

3a1a4 B |1 Crtpykrypa u CBOMCTBA
(dbopManTu30BaHHOM BUJE | MAaTEpHAJIOB. AmopopHoe u
Ha  OCHOBE  3HAHUH | KPUCTAUIMYECKOE COCTOSHHUE MaTepuaa.
npoGWIbHBIX  pasfenoB | 2. Meroabl H3y4eHHUs  CTPYKTYpBI
MaTeMaTHYECKUX U | MaTepHAaJIOB.
€CTECTBEHHOHAYYHBIX 3. Kpucrannmuueckas peleTka.
JUCIUIUIMH B o0nacté | OCHOBHBIE THUITBI PEIIETOK METAJIIOB.
npodeccuoHaIbHON 4. [omumopdusm.  ITomumopdHsie
JeSITeTbHOCTH MIPEBPAICHHS.

S. Hedextor KPUCTAJITINYECKOTO

CTPOCHHS.

6. AHnzorponus.

7. DHepreTuyeckue YCIIOBHS

KpucTallIn3alluu. Bnusnue CKOpPOCTH
OXJIAXICHHA Ha KPUCTAJIIN3alHIO.

8. MexaHusm KpHUCTAJITU3AIUH.
[TapameTpsl KpUCTAIIU3ALINAH.
9. I'oMorenHoe (camMoOIpoOU3BOILHOE)

00pa3oBaHUE IEHTPOB KPHUCTATUIM3AIUH.
Kputnaeckwuii 3apoapIi.

10. TereporenHoe
(HEcaMOTIPOU3BOJIBLHOE) o0Opa3oBaHue
IIEHTPOB KPHUCTaJUTU3AIUH.
MonudunupoBanue.

11. denaputHas KpUCTAILTA3AIIMS.
12.  Kpucrajuimueckne 30HBI CIUTKA.




Vcanka.

13. Bwuas! mukBanum.

14. Buasl pedopmanmu. MexaHU3M
TIACTUYECKON JTehopMaIuu.

15. Haknen npu MJIaCTHYECKOM
nedopmanuu. Ponbp  gucnmokamuii B
YIIPOYHCHHH.

16. MexaHuveckue CBOMCTBA
MeTauioB. KOHCTpYKTHBHAS IPOYHOCTb.
17. MexaHuueckue XapaKTEpUCTHKH,
omnpenensieMble NPU  HUCTBITAHWW  HA
pacTspKeHue.

OIIK-2.2

Bri6upaet
MaTeMaTUYECKUI
anmapar Juis  pelieHUs
(dhopMalIi30BaHHBIX 337124

B oOJactu
poQeCCHOHAIBHON
JIEATENBHOCTH

Pemnth 3amauy u3 mpodeccrnoHanbHON
obmacru:

1. OOBICHHUTD, KaKyIo Lelb
NPECIeayI0T MPH BBEACHWU B PpacCIUIaB
monupuxatopos? IlpuBect mnpUMEpHI
NeHCTBUS MOJU(PHUKATOPOB.

2. B KaKou OTJIMBKE 3epHO
3aKpUCTAJIIN30BABIIETOCS MeTaia
Oyznet Oouibliie: MPH Pa3UBKE >KHUIKOTO
MeTajula B TlecyaHylo QopMy WIH B

METaJUIMYECKYIO? KaxkoBo Oyzaer
pasnuyue B CBOMCTBAX?
3. OOBsCHUTB, K YEMy MOXKET

NPUBECTH TIEPErpeB paciuiaBa Mpen
pasnuBKO# ero B (GopMbl (M3IT0KHUIIBI)?
3auem MIPOBOJST oTepanuio
MOJICTY>KUBaHUS npu MOJTyYeHUN
oTiinBOoK? Kak ee ocyIecTBUTh

4. Kakoit nedopmarueit MoxHO
HEOOpaTUMO M3MEHHTH (HOpPMY, pa3zMepbl
U CBOMCTBa MaTepuasa?

5. OOBACHUTH, YTO MPOUCXOJIUT
npu  (GOpMUPOBAHMM  TEKCTYpbHl B
nepopmupoBanHoM Martepuane? Kak 3to
BJIUSIET HA CBOMCTBA MeTasuia?

6. 3auem TpeOyercs
BOCCTaHaBJINBATh IJIACTUYHOCTD
XO0JI0IHO1e(hOPMUPOBAHHOTO JHCcTa

(xanuOpOBaHHOMN 3aroTOBKH, BOJIOYEHOMN
npoBosiokn)? Kakoit 00paboTkoit 3TO
MOJKHO cIelaTh?

7. B kakoif cramum Oyzmer Bblle
TBEPJOCTh MPH 3aKaJKe: B CTAIN 45 nin
30XI°C?

8. Y kakoi cramum Oyaer Oosbime
IIPOKAJIMBAEMOCTb — YTJIEPOJAUCTON WM
nerupoBaHHon?  3adeM  HE0OXOJAMMO
3HATh IPOKAJIMBAEMOCTb CTaIN?

9. Kak oTJIM4uTh BSA3KOE pa3pylieHUue OT
XpYyHKOro?

10. Kak mpoBecTM MHMKPOCKONMYECKOE




UCCIIEI0BAHNE METaUIMYECKOTr0
Mmatepuana? UToO MOXKHO BBIIBUTH C
ITOMOUIBIO TAKOT'O MCCIENOBAHNUSA?

0) Ilopsinox mnpoBedeHUs NPOMEKYTOYHOI AaTTeCcTAllMU, I[O0KA3aTeJIM M KPUTEPHUH
OlleHUBAHMS:

IIpome:xxyTouHasi aTTecTanus Mo gucuuiinae «Martepuajabl 0TPacjaw» MPOBOAUTCS B
BUJIC 3a4eTa. 3ayeT MPOCTABIIAETCS IOCIIEe OICHKM 3HAHUN OOydYaloluXcs MO pe3ylibTaTaM
3aIIUTHl  BBIMIOJIHEHHBIX JIA0OPATOPHBIX PA0OT M  KOHTPOJBHBIX paboOT, BKIIOYAIOIIHX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBIBIISIONINE CTEEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

Iloka3aTesn M KpUTEPUH OLICHMBAHUA 324eTAa:

Jnst monmydeHust OueHKU

— «3a4YTeH0» — OO0yyaloluiics [OJKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHS] MH(POPMAIWK, HO M HWHTCIUICKTYAIbHBIC HABBIKU DPEIICHUS
npoOiieM U 3a7ad, HaXOXKJCHHUS YHUKAJIbHBIX OTBETOB K MpobOiIemMaMm, OIEHKM W BBIHECEHUS
KPUTUYECKUX CYXKJICHU;

— «He 32aYTeHO0» — 00YJaIOIUNCA HE MOXKET MMOKa3aTh 3HAHMS HA YPOBHE BOCIIPOM3BEICHUS
U 00bsiCHeHHsI HH(OpMaLIMK, HE MOXKET MOKa3aTh UHTEIJICKTyalbHbIe HABBIKU PEIICHUS TPOCTHIX
3a/1a4.




