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Pazpen 1. OBIIAS XAPAKTEPUCTHKA MOYJIA «<MATEPUAJIOBEJEHUE B
METAJIJIYPTHW»

L. AHHOTanus cofep:KaHUs MOy st

Monyne «MarepuanoBeileHHE B METAUIypIHH» BXOOMT B CHCTEMY MOJIYJIEH,
obpasoBaTenpHO# MporpaMMsl MeTautyprus, ypoBeHb IOATOTOBKH — OakanaBpuart. [IpencrasiaseTr
CoOOM  JIOTMYECKHM  3aBEPHIEHHYI0 II0  COIEPXaHHIO, METOJHYECKOMY  O0O0ECIEeYeHHIO
CaMOCTOATENBHYIO Y4eOHYIO €MHHUIlYy, OPHEHTHPOBAHHYIO Ha ()OPMHUPOBaHHE LENOCTHOM TPYIIIIEI
B3aMMOCBS3aHHBIX KOMIIETEHIIUH, OTHOCAINUXCA K KOHKPETHOMY Pe3yJIbTATy 00yUeHHS.

Mopyms M.1.14. «MaTtepuanoBenieHle B METa/UTyprui» BKJIIOYEH B OCHOBHYIO 4acTh b.1
yuebHoro miana. CocrouT u3 Tpéx mucuumumH: «Kpucramnorpadgus u munepanorus» (1.14.1),
«Marepuanosenenuney (1.14.2.), «Meramnoenenue» (1.14.3.). Moayns HanpaBieH Ha H3ydeHHe
MaTepHalOB U HX OCHOBHBIX CBOWCTB, IIPHHIIMIIOB BEIOOpAa H HCIONB30BAaHHS, POJIH MaTepHala B
aKcmtyatanuu msjenud. Ocofoe BHHMaHHE YAENEHO KPHCTAUIM3ALMH CIUIABOB, JUarpaMMaM
COCTOSHHS, THUIIaM CTPYKTYp MaTepHaioB, (a3oBEIM IpeBpalleHHii B criaBax. Ha 6Gaze sToro
YCTaHABIIMBAETCS CBA3b MEXKIY KPHCTAIUIHYECKUM CTPOCHHEM, XMMHYECKHM COCTABOM, CTPYKTYpOii
U CBOMCTBAMH META/IOB, & TakKX€ 3aKOHOMEDHOCTH W3MEHEHHs CTPYKTYphl M CBOMCTB IIOA
BO3/ICHCTBHEM BHEIMHMX (AKTOPOB (MEXAaHMYECKHX, TEIUIOBbIX, XUMHYECKHX M Ip. BHOAX
Bo3zieiicTBus). [IpHMOPHTETHEIM HaNpaBIeHHEM NAHHOTO MO/ SBJISETCS H3ydeHHe CTanel u
CIiaBoB Ha ocHOBe »xene3a. [loxpoGHo paccMoTpeHBI (ha3oBble mpeBpamIeHHs, H3MEHEHHS
CTPYKTYPhl H CBOHCTB METALUIOB M CIUIABOB IOCNE TEPMHYECKOTO, XMMHKO-TEPMHYECKOTO H
TEPMOMEXaHUYECKOTO BO3ACHCTBHS.

Wsyyenne maHHBIX NUCUMIUIMH GasHpyeTcss Ha 3HAHMAX, NOMYYEHHBIX HA IPEIBIIYLIHX
Kypcax: QU3NKH, XUMHAHK, XMMHHM MeTalIoB. K Hauany W3ydyeHHs MUCIMIUTHHBI CTYHEHTHI JOJUKHBI
BJIaJIETh: HABBIKAMH PabOTHI C HCTOUHHKAMH HH(POPMAIIHH.

1.2. CTpykTypa u 06beM MoIy.JIst

O0bem AnCUMILIHE ®opma HTOroBOj

Ne MOAY/s1 H BCETO NPOMEKYTOYHOH aTTecTalMH

ITepeveHb QUCHHNUIHH M

n/n P FURE W MOAyJIs B 32a4€THBIX | 10 AHCUMILTHHAM MOAYJISl H B
€IHHHLAX H Jyacax LEJIOM IO MOAYJIH0

1 Kpucrannorpadus u 2/72 3a4er

) MHHEPAJIOTHs
2; MarepuanoseeHue 3/108 3a4eT
3. Merannosenenue 3/108 9K3aMeH
UTOTO o Moaymo: 8/288 HE IPESYCMOTPEHO

1.3. TlociexoBaTeIbHOCTD 0CBOCHHA MOAYJIS B 00pa3oBaTeLHOM MporpamMme

IIpepekBH3UTHI MOXYJISk OcCHOBHI MeTaLTypruf
ITocTpeKBU3NTHI H KOPPEKBH3HTHI Mertatypriudeckue TeXHOJIOTHH
MOy st




1.4. Pacnpenenenne xoMmereHIMii o AMCIMILIAHAM MOJYy.Ifl, INIAHUPYeMbIe Pe3y IbTaThI

00y4eHHs (MHIHKATOPEI) 10 MO/Y.TIO

Wsydenme pmucnmmma  Moxyis NpENyCMaTpUBaeT  (POPMHPOBAHHE  KOMIIETEHIIHH
TOCPE/ICTBOM IIOC/IE/0BATENEHOTO OCBOEGHHS PE3yIBTaTOR OGYUeHHs Ha OIIpENIE]IEHHOM YpOBHE

CIIOXXHOCTH COAEpIKaHUs.

Pesynerarer o6ydyenus mo gucrmmmae — 310 KOHKPETHBIE 3HAHHS, YMEHHS, OIBIT H JPYTHE
Pe3YIBTaTEl (ConepiKaTebHble KOMIOHEHTE KOMIIETEHIHI), KOTOPHIX ILTAHHPYETCS AOCTHYD HA
OTane H3y4eHHA MUCHMIUIMHBI MONYIS H KOTOPBIE JOJIKHEI OymyT npomeMoHCTpHpOBaHbI
OOy4YarOlUMHCS H OLEHEHBl IpENoNaBaTeNeM 1o HH]IAKATOPAM/U3MEPAEMBIM  KPUTEPHSM,
BKJTFOUEHHBIM B ()OPMYIIUPOBKY PE3Y/IbTATOB 00y4eHusI.

Wupukarop — ato mpusnak / curman/ MapKep, KOTOPBIH NOKa3bIBAET, HA KAKOM YpOBHE
00yYaroImuiicss TOMKeH OCBOHTE PE3YNLTATEl OOYYEHHS H HX NPEABABICHHE JOIDKHO IIOATBEPAHTE
(hakT 0CBOEHHS TpeIMETHOTO COZIepKaHHs aHHOM JHCIMILTHHEEL

Wupukarops! yunrsisatotes mpu BBIOOpE H COCTABICHHH 3aiaHMit KOHTPOJIBHO-OIIEHOYHBIX
MEPOIPUATHH (OLEHOYHBIX CPEACTB) TEKYIEH 1 IPOMEXYTOYHOH aTTeCTalHH,

H MHHEpaJIOrHs
3aiayH, OTHOCALIHECT K

npodecCHOHATBHOMN
AEATENILHOCTH, TIPUMEHSS
¢yHnamenTansHele 3HaHMA
OCHOBHBIX 3aKOHOMEpHOCTe
Pa3BHTHA NPHPO/EI,
4eIoBeKa H 00lIecTBa

ITepeyenn
Kox u HaumenoBanue Ilnanupyemeie pe3yabTaThl 00y4eHHs
JTHCHHILTHH
KOMIEeTEeHI NI (MHIHKATOPBI)
MOIYJIst
1 2 3

OIIK-1. Cnoco6en 3HaTh:

Kpucrannorpagus BE-LC oe 5
¢opmynuposats u pewars PO2 3HaYUMOCTh HCIOJIE30BAHKSA

(byHnamMeHTanbHbIX €CTECTBEHHOHAYYHBIX M
¢unocodckux  3Hammii B popmynuporanun M
PCLICHHH 327134 NPO(ECCHOHANBHOMN AesTeIbHOCTH
3HAaHHIA.

VYmern:

PO2 onpenensts konkpeTHsIe IYTH pelleHus 3a1ay
NPOECCHOHANBHON  JesTenbHOCTH Ha OCHOBE
dbyHnamenTanbHbIX €CTECTBEHHOHAYYHBIX 3HAHHIA,
Baaners:

POl paGoras B komanze, ¢$opMynHpoBaTh u
PEIIaTh 3a/1a4K B paMKax MOCTABIEHHOTO 3a/aHHs,
OTHOCAIIMECH K oOnmacTH  npodeccHOHaTbHOM
JEATEIBHOCTH.

IIK-1. Cnioco6en perars
3a/layM, OTHOCSALIMECH K
npogeccHOHaNBHO
NEeATEIbHOCTH, TIPUMEHSIA
METO/Ibl MOZIENTHPOBAHHS,
MaTeMaTH4YeCcKOro aHanm3a,
€CTECTBEHHOHAYYHbIE U
O6IIeHHKEHEPHBIE 3HaHUS

3Hars:
PO7 ocHoeHele rpynmsl MHHEpAJIOB, HX COCTaB,

¢duzHyeckue CBOHCTBa H MpaKTHYECKOe
NPUMEHEHHE, MPOLIECCh MHHepanoobpasosaHus u
COOTBETCTBYIOILHE HM MHHEepaJlbHEIE
napareHe3HCEl.

Ymers:

PO6 onpenenars rnaeweiimue BUJIBI MHHEpAJIOB,
MarMaTHieCKMX H  MeTaMOp(HYECKMX TOpHBIX

TOpoA.
Bnagern:
POS HaBbikamu onucanus MHHEpAIOB M TOPHBIX
nopoz c MOMOILBFO NOJIAPH3aLHOHHOrO
MHKpOCKOma  Ha  6aze 3HaHHUA OCHOB
KPUCTAJTIOONTHKH.

Marepuanoeenenn | OIIK-1. Cnocoben 3Harb:

e opmynupoBats u peruars POl  npumepsr  ocHOBHBIX 3aKOHOMEpHOCTEH
3afa4M, OTHOCSLIHECS K Pa3BHUTHA NPUPO/BI, YENIOBEKA M 001ecTBa.
NpogecCHOHATBHOI YMmern:




ACATENbHOCTH, NPHMEHSS
bynnamenTansHele 3HaHKA
OCHOBHBIX 3aKOHOMEpHOCTEi!
Pa3BHUTHS NIPHPO/IBI,
YeJIoBeKa U ob1ecTra

POl wucrons3oBath  moHATHIHBL annapat u
TCPMHHOJIOTHIO ~ OCHOBHBIX  3aKOHOMEPHOCTEH
Pa3BUTHA NPUPOJbI, 4elOBEeKa W OOIUEeCTBA NpH
(bopMynuposanuu H peLIeHUH 3amay
NPOECCHOHANBHOI IeATENEHOCTH.,

Bnapners:

POI paboras B komanze, dbopmynuposats u
PELIaTh 3a]1a4H B PaMKaX I0CTaBJIEHHOTO 3aJaHHs,
OTHOCALIKECH K 06/1acTH npodecCHOHANBHOMH
JeATeNIEHOCTH.

OIIK-3. Cnoco6en
NIPOBOJAMTE UCCIIENOBAHUS H
M3BICKAHHA NS pEelleHUs
TIPHKJIA/THBIX HH)KEHEPHBIX
337124 OTHOCSLIMXCA K
npogeccCHOHATBHOMH
AEATENbHOCTH, BKIIOYas
TIPOBE/IeHHE H3MEPEHHIA,
ITAHUPOBaHHE M MOCTAHOBKY
9KCIIEPHMEHTOR,
HHTEPIIpETALHIO
TIOJTy4EeHHBIX pe3yJIETaTOR

3naTh:
PO 1 ocHoBHble mpueMEr u meTomp! NIPOBEICHHS
HCC/IeIOBAHHI H M3BICKaHHI1, KOTOpBIE MOTYT OBITH

MCIIONIB30BAHBI  JUIS  PEINEHMS  IOCTABJIEHHBIX
[IPUKIIA/IHBIX 3agay, OTHOCAIMXCH K
NpodecCHOHANLHOM NeATENbHOCTH.

Ymers:

PO1 o6ocHoBaTs BBIOOD NpHEMOB, METONOBR M
COOTBETCTBYIOLISH anmapaTypel mjs MpOBe/IEHH
HCCIIEIOBAaHUH M M3BICKAHMH, KOTOpBIE TMO3BOJIAT
PCIIMTE  MOCTABJIEHHBIE MpPUKIANHBIE 3ajauuy,
OTHOCAIIHECH K MPOECCHOHANBHOM AeATeNbHOCTH.
Bnapern:

POl meromamu nogrotosku wu NpOBEACHHSA
SKCMEPHUMEHTANIbHBIE W3MEPEHHS, MCCIENOBAHUS M
H3BICKAHHS g peleHHs [IOCTaBJIEHHBIX
MIPHKIagHBIX 3ajay, OTHOCHIIUXCA K
NpOdeCCHOHANLHOM NeATETBHOCTH.

IIK-1. Crioco6en peruars
3a71a4H, OTHOCALIMECS K
npodeccHoHanbHOM
AEATENbHOCTH, MPHMEHSIs
METO/IbI MOJIE/THPOBAHMH,
MaTeMaTHYeCKOro aHalu3a,
€CTECTBEHHOHAYYHbIE H
OOIEeHHKEHEPHBIE 3HAHUS

3nats:

PO8 ocHoBHBIE TeHneHIMH Pa3sBHTHA METaNTypruu
H MaTepHaJlOBElIEeHHs, a Takke ¢u3nyeckyio
CYIHOCTE ABNICHHH, POMCXOAAIIMX B MaTepHanax.
Ymern:

PO7 wucnonw3oBars NMOJYYEHHBIE 3HAHHUA JIs
MpaBUIBHOrO  BbIOOpa MarepHana u BbIOHpaThL
MaTEpHAIIBI U141 3aJIaHHBIX YCIIOBHI SKCTUTyaTaLHM.

Baagers:
PO6  BriGopa MaTepHallOB  1Jia  31eMEeHTOR
KOHCTpYKLH M 060pyaoBaHus.

IIK-6. Cnocoben npunumars | 3mare.

000CHOBaHHBIE TEXHHYECKHE
pelLIeHHs B
npodecCHOHANBHOH
AEATeNbHOCTH, BEIGHpaTh

st dexTUBHbIE M GesonacHbie
TEXHUYECKHE CPE/ICTBA U
TEXHOJIOTHH

PO6 ocHoBEr opmuporanus CTPYKTYPBI H CBOICTB
METAJLIOB M CMTaBOB, MMETh MPE/ICTABICHUS O
CTPOeHHH, nedopMaLuy U Pa3pylLIeHHH METAILIOB,
PO7 w™etomel wuccnenmosanmii u MEXaHMYECKHX
HCIBITAHHH METAIOB H CILIAROB,

Ymers:

PO9 ymers NIPOTHO3HPOBAaTE M  HCCIENOBAThH
CTPYKTypy METa/lsla 110 JHarpaMMam COCTOSHMA.
Baagers:

PO3  ouenkoii (hopMupoBaHus CTPYKTYpBI

METAJJIOB.
Mémannonegenss OIIK-1. Cnoco6en 3nare: ]
dbopmynuposats H pellars POl  npumepsr  ochoBHBIX 3aKOHOMEpHOCTe}H

3a/1a4H, OTHOCAILHECS K
npogecCHOHANBHOM
AEATENBHOCTH, IPUMEHSS

Pa3BHUTHA NPUPOAKI, YENOBEKA U 061LIeCTRA.

Ymers:

POl  wucnonssoeate  nonsTHiiHEIH anmapatr ©
TCPMHHOJIOTHIO  OCHOBHBIX _ 3aKOHOMEpHOCTE}




byHIaMeHTaIbHbIE 3HAHUA
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHTHSA MPHPOLIEI,
YeJIoBeKa H obliecTra

Pa3BUTHA MNpPHPOZBI, 4YeNoBeKa M OOLiECTBA NpH

dopMynupoBaH1u H pEeLIeHHH 3amay
NpoQ)eCCHOHANIBHOM NEATENBHOCTH.
Baagers:

PO1 pa6oras B komanze, Gopmymuposats u
peIaTh 3314 B paMKax NMOCTABJIEHHOTO 3a/1aHus,
OTHOCSIIHECS K 00/1aCTH NPogecCHOHANBHOMN
JEATETBHOCTH.

OIIK-3. Cnocoben
MPOBOJTUTh UCCIIENOBAHUS H
U3BICKAHUA IS peLICHUS
NPHKJIaIHBIX HH)KEHEPHBIX
3a7a4 OTHOCALIHXCA K
npogeccHOHaNBHOM
JEeATENIbHOCTH, BKIIHOYAs
NMpOBEJIEHHE H3MEPEHHUH,
TUIaHHPOBaHHE M MOCTAHOBKY
3KCTIIEPHMEHTOB,
HHTEpPIIPETALHIO
TIOJIyYEHHBIX PE3YIBTATOR

3Hath:
PO 1 ocHoBHble mpuembl M MeTOmBI NpoOBeAeHHS
MCCNIEIOBAHHH U U3BICKAHMH, KOTOPbIE MOTYT GbITh

HCIIONIB30BAHEl  JUIS  pEeLIEHHS MOCTABJIEHHBIX
MIPHKIaoHBIX 3amay, OTHOCSALLMXCH K
npodecCHOHAILHON 1eATeIbHOCTH.

VYmern:

PO1 o6ocHoBate BEIGOp mpHEMOB, MeTONOB M
COOTBETCTBYIOIIEH annapaTypel [Uis NPOBEACHHS
MCCIIEIOBAHHMH M M3bICKAHMH, KOTOPBIE MO3BOJIAT
PCLIMTE  MOCTABICHHblE MNpHKIAAHBIE 3a]auH,
OTHOCALUKECS K NPOQEeCCHOHANBHOMN NesSTENBHOCTH.
Baagers:

POl meromamu momrotoBku wu [POBEAEHHA
SKCTIEPHUMEHTAJIbHBIE M3MEPEHHS, HCCIEAOBAHUA M

H3bICKAHMA  [JI1  pEIUeHHA  MOCTABJIEHHbIX
TMPHKJIaHBIX 3a/1au, OTHOCALLMXCSA K
npodecCHOHATBHOMN EATENEHOCTH.

[IK-1. Cnoco6en pernars 3HaTh:

3aJ]a4H, OTHOCHIIHECS K PO9 ocHoBEl popmHpoBaHus CTPYKTYPBI H CBOMCTB

npodecCHOHANBLHOH METa/lloB W CIUIaBOB MOCJ€ TEPMHYECKOro,

NEATEeNbHOCTH, IPUMEHSS
METO/IbI MOJIC/THPOBAHHH,
MaTeMaTH4eCKOTO aHa/IH3a,
€CTEeCTBEHHOHAYYHbIE H
00LIeHHKEHEPHBIE 3HAHKS

XHMMHKO-TEDMHYECKOTO H  TEPMOMEXaHHYECKOro
BO3ZICHCTBUA. FIMeTh mpencTaBleHHs o CBS3H

MY  XMMHYECKHM COCTAaBOM, CTPYKTYpOi,
CBOHCTBAMH METaIOB MX gedopmauueii u
paspylieHueM.

Ymers:

PO8 wucnonszoBate nonyueHHsle 3HaHUs Ans
(opMHUpOBaHHS CTPYKTYpBI MeTanna ¢ 3aqaHHbIMH
CBOHCTBaMH.

Baapers:

PO7 HaBelkamu BbIGOpa METONHMK HCCENOBAHHS
CTPYKTYpPBI META/Ia U

OLEHKH ()OPMHMPOBAHHS CTPYKTYPHI METAIIOB.

I1K-6. Cniocoben npusuMars
060CHOBaHHbIE TEXHHYECKHE
pelleHus B
npodecCHOHAIBHOM
AeATEIbHOCTH, BBIOHpATh

s dexTUBHBIE U Ge30nacHbIe
TEXHH4ECKHE CPEACTBa U
TEXHOJIOTHH

3nare:

PO8 METO/BI MenaiorpadHyeckue,
AOPOMETPHYECKHE H (paKTOrpaduyecKHe METOMBI
HCC/Ie/IOBAHHSA METAJUIOB H CILIABOB.

Ymers:

PO10 NPHMEHSATh Ha NIpaKTHKe
Menamnorpapuyeckue, — QIOPOMETPHYECKHE U
¢paxtorpaduueckne  meTomsl  MccnenOBaHus
METAJIJIOB H CILIaBOB.

Baaners:

PO4 BriGopa MeTamIoB ¢ 3amaHHBIMH CBOMCTBAMH
JUIA 371EMEHTOB KOHCTPYKLUMH H 000pyI0BaHH.

1.5. dopma obyuenns
Peanusanus Monyns npesycmMoTpena it 06y9aiomuxes 1o OYHOH 1 0YHO-3304HO# (hopMam.




PA3JIEJI 2. TIPOTPAMMBI MOYJISI «kKPUCTAJLJIOT'PA®US A

MHMWHEPAJIOT'US»

2.1. PABOYAJ IIPOTPAMMA JUCIHHAIIJIMHBI
2.1.1. COAEP’KAHHUE 1 OCOBEHHOCTH PEAJIM3ALINU JACITAILIMHEBI

2.1.1.1. Texnooruu o0y4eHusi, HCIOIb3yeMble IIPH H3YYeHHH JHCUHMITHHBI MOXYJIS
[lpp wM3yyeHMH IMCIMIUIMHBI TPHMEHSETCS TpagULHOHHAS (PENpOAYKTHBHAS) TEXHOJIOTHS

o0y4eHHs.

2.1.1.2. Ilnapnpyemble pe3yabTaThl 00yueHus (HHAMKATOPBI) 10 AUCIHILIHHE

Kon u HauMeHOBaHHEe
KOMIIETEeHIHH

Ilnannpyembie pe3yaLTaThl 00y4eHHs (HHIHKATOPbI)

OIIK-1. Cnocoben
(opMynMpoBaTh U peraTh
3a/1a4yy, OTHOCALIHECH K
npodeccHOHaNILHOM
AEATENBHOCTH, NPUMEHAA
¢dhyHAaMeHTaNBHbBIe 3HAHHSA
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHA NPHUPOAEI, YEOBEKA H
obmiecTra

3nare:

PO2 3HaYUMOCTh HCIIOJIb30BaHHUA (byHAaMEHTaNbHBIX
€CTECTBEHHOHAYYHBIX H (HIOCOPCKUX 3HAHHIT B (OPMYIMPOBaHHH H
peLIeHHH 3a/1a4 NpodeCCHOHANBHON AEATENIbHOCTH 3HAHMIA.,

Ymern:

PO2  ompenenits  KOHKpeTHblE  MyTH  pellleHMs  3ajad
NpO(ECCHOHANBHON EATENBHOCTH Ha OCHOBE (hyHIAaMEHTAIbHbBIX
€CTEeCTBEHHOHAYYHBIX 3HAHHIA.

Bnaners:

POI pa6oras B komanae, popMyTHPOBATh H peLIaTh 3ajauk B paMKax
IOCTABJIEHHOTO 3a/laHHs, OTHOCALIMECS K 06macTi npodeccHoHanbHO#H
JEATENBHOCTH.

IIK-1. CnocobeH pelats
3a/1a4H, OTHOCAIIHECS K
npodeccHOHANBHOI
NEATEIbHOCTH, MPUMEHS
METO/IbI MOZIETHPOBAHUA,
MaTeMaTH4eCKOro aHaIH3a,
€CTeCTBEHHOHAYYHbIE U
ob1eHHKeHEPHBIE 3HAHHS

3HaTh:

PO7 0cHOBHBIE rpymNNBI MHHEPAJIOB, HX COCTaB, (PH3UYECKHE CBOMCTRA
H MPAaKTHYECKOe MNPUMEHEHHE, TMPOLECCHI MHHEpPasooOpa3oBaHMs H
COOTBETCTBYIOLIHE UM MHHEpPAJIbHbIE MapareHe3MCHI.

Ymers:

PO6 onpenenarts rnapHedIuMe BHAbI MHHEpPAIOB, MAarMAaTHYECKHX M
MeTaMOp(HYECKHX FOPHBIX MOPOA.

Baapers:

POS5 HaBblkaMH ONMCAaHMA MHHEPAJIOB M TOPHBIX TOPOJ C TMOMOLIBIO
NO/IAPH3ALIMOHHOIO ~ MHUKpOCKOma Ha  ©a3e  3HaHHMA  OCHOB
KPHCTAUTOONTHKH.

2.1.1.3. Copep:xanne AMCHHNIHHbI

Kon
Pazgen, rema
pa3zena, Copnep:xanne
AHCHHILTHHBI
TeMbI
CymecrsoBanue B npupoae 2 THIoB BewecTs. CTpoeHue
IToHATHA O KpHCTa/INAX, L PHPOA - P
" W CBOMCTBA KPHCTAIIHYECKHX BellecTB. Duznudeckas
P1 CBOMCTBAa KPHUCTAJUIMUECKUX L
S KpHcTa/uiorpadus: MexaHH4eCKHe H ApYyrue CBoicTBa
KpUCTa/LJI0B. PEHTTeHOMETpHS KPUCTAILTIOB
Kpucrannuueckas pelierka U ee onMcaHue.
Knaccudukanms KpUCTaIOB 110 THITy XHMHYECKOM CBA3H.
P2 Kpucrannuueckas pewerka -
IIpoctpancTBeHHas pewetka. [ToHaTHe 06 aneMeHTapHOH
Ayelike.
AnuzoTponHs KpHcTaioB. CHMMETPHS KPHCTAJLIOB.
CummeTpuyeckue npeoOpa3oBaHHs U AJIEMEHTHI
cuMmeTpHu. HHBEpCHOHHBIE OCH CHMMETPHH.
I'eomeTpuueckas
P3 Tpancnsuuonnas cumMetpus. Kpucrannorpaduyeckue
KpUcTayorpadus
KaTeropyM M cMHroHuu. Kareropuu. CHHroHHH.
OnpeneneHne HHAEKCOB Y3JIOB, HaMpaBJIEHUH H
mockocTei. CHMBOJIBI y3510B. CHMBOJIBI HanpaBJIeHHH.




CumBonkl mockocteit. OcobeHHOCTH HHOULUPOBAHHSA B
rekcaroHanbHOH pewetke. Kpucramiorpapuueckue 30Hs1
¥ MpaBHIIO 30H. KpHcTanorpaguyeckue npoekuHu.
IToHATHE O KPUCTAJTHYECKOM KOMIUTeKce. Tumsl
npoekuuii. Cetka Bynsda. Kinaccer cummerpun
(Toyeunsle rpynmsl cuMMeTpHH). OBIIHE NONOXEHHS.
Teopems! cnoxenus. [IpocTpaHCTBEHHBIE TPYTITIBI
CHMMETPHH.

IInockue cetku u pemetku Bpase. [TpocTpaHcTBeHHbIE
rpynnsl. OG03HaueHHe NPOCTPAHCTBEHHBIX IPYIIM.
Kpucrannuyeckue crpyktypel. CTpyKTypHbIE THITBL
[InoTHelimune ynakosky. OCHOBHBIE THIIBI
KPHUCTAUTHYECKHX PELIETOK.

DH3HKO-XMMHYECKHE THIIBI CBA3EH B KPHCTALIHEECKHX
CTpYKTypax. @u3nyeckas U ONTHYECKas aHU3OTPOIHS

OCHOBBI KPHCTATIOXUMHH 1
KPHCTAIOB. B3aUMOCBA3 CTPYKTYpPBI KPHCTAJIOB € MX

P4 YYEHHS O CTPYKTYpe ”
EOHECaTIOR PEOMETPUYECKHMH U (PH3MKO-XHMHYECKMMH CBOIMCTBAMH,
aTOMHbIE M HOHHbIE paanychl. JledekThl cTpyKTYphI
KpPHCTAJLIOB.
3emHas Kopa M IPOMCXOXKAEHUE MUHEPanos. CoueTaHus
OcCHOBBI MHHEPAJIOTHH, MHHEpAJIOB K npupoje (naparenesuc). [Ipumeps
P5 CTPOEHHE MUHEPAIOB H TNPUPOAHBIX H HCKYCCTBEHHBIX KPUCTAITMYECKUX Tell,
TOPHBIX MTOPOJ TOPHbIE MOPOJEI, arjIOMEpPaThl, YyTryH, CTajlb H JPyTHe

CIu1aBel MeTajuios Mx [MOJIMMHHEPAJIbHBIE CTPOEHHS.

3aBHCHMOCTE CBOMCTB MUHEPATIOB OT XHMHYECKOI0
COCTaBa, BHYTPEHHET0 CTPOEHHA U YCIIOBHIi 06pa3oBaHus.
DopMa OTAENbHBIX KPHCTAIIOB M MX arperaTos.
Knaccudukauus Musepanos, caMopoiHbie sneMeHTSI:
cepa, anmas, rpadur, JKeNe3o MOJIOTO, ILIaTHHa, cepebpo
Me/ib. CepHHUCTBIE COENMHEHUS CYTb(UIbI: THPHT,
XaJIbKOTIMPHT, aDCEHOMUPHT, FaJIeHHT, peabrap u
apyrue. OKHCIIBL: MArHETHT, TeMaTHT, Gy pbIii JKeNe3HsK,
TETHT, TUMOHHMT, KOPYH/ U Apyrue. [anounHble
coenunenus. KapGonarsl. Cynbdarer. Bonbdpamursl.
DochaTel. CHIHKaTEL.

>

®usnueckue cBoiicTBa H

P6
KJIacCH(PHKALHA MUHEPAJIOB

2.1.1.4. 5I3pIK peaau3amMHu NPOrpaMMeI
IIporpaMma IMCIHNNMHEL peanu3yeTcs Ha roCynapcTBeHHOM s3bIKe Poccuiickoit Menepanymy.

YYEBHO-METOAUWYECKOE H HHO®OPMAIIMOHHOE OBECIIEYEHHE
JAACIUIIINHBI

2.1.2. DjeKTpOHHBIE pecypebl (H3AaHHs)

1. Boiixo, C.B. Kpucramnorpadus u Munepanorus. OCHOBHBIE IOHATHS [OnexTponHsrt pecype] :
yae6Hoe nocobue / C.B. Boiiko. - KpacHosipck : Cubupckuii dbenepanpuslit yauBepcuTeT, 2015. -
212 c. - URL: http://biblioclub.ru/index.php?page=book&id=435663

2. Kpucraiorpadus 1 MUHepanorus [DneKTpoHHbI pecypc] : 1abopaTOpHEIi IpakTHKYM / aBT.-
coct. E. }0. Tymanosa, K.B. YMamxunoBa. - CraBponons : CK®YV, 2016. - 87 ¢. - URL:
http://biblioclub.ru/index.php?page=book&id=458060

IleuaTHsle u3nanus

1. Eropoe-Tucmenko 10. K. Kpucramiorpadus 1 KpucTamoxumus : y4ebHuK s By30B / JO. K.
Eropos-Trcmenko. - 2-e u3z. - Mocksa : KITY, 2010. - 588 c. : TabJI., WL

2. @upcros A.I1. Kpucramiorpadus u Munepanorus [Onexrponnslit pecype] : Kype nexumii /
aBT.-cocT. A.IL. @upcto; M-Bo ob6pa3oanus u Hayku P®; ®I'AOY BIIO «Yp®@Y uM. nepeoro
IIpesunenta Poccuu B.H. Ensumnay, HUKHETarwL. TeXHoI, HH-T (¢buin.). — Huxnuuii Tarun : HTU




() VpdV, 2015.-97 c.
3. bparuna B. W. Kpucramnorpadus, MuHepanorus 1 060ralenue mojie3sHbIX HCKOMaeMEIX
[Texer] : yue6. mocobue st By3oB / B. U. Bparuua ; CuGHpck. ¢enep. yH-T. - Mockea : UHOPA-

M ; Kpacunospck : COY, 2018. - 151, [1] c.

IIpodeccnonanbubie 62361 JAHHBIX, HH(OPMALHOHHO-CPABOYHbIE H OHCKOBBIE CHCTEMbI
1. http:/lib.urfu.ru/mod/resource/view.php?id=1909

2. https:/nti.urfu.ru/page/PeriodikaPoObrazovate InymProgrammam#%D0%9C%D0%B5%D1%82

3. https:/biblioclub.ru/

4. http://www.iprbookshop.ru/586.html

5. \nuk-140-017\3ananus\Kabenpa MT

Marepuass! s qun ¢ OB3

Bece xontenr OBC mpencraBien B Bume (aiiioB crenuambHOrO dopmara g
BOCIIPOU3BE/ICHHSA CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJIE, IPUIOAHOM U1 IIPOYTEHHS C
HCIIOJIb30BaHHEM 5KPaHHOM JTyIIBI H HACTPOMKONH KOHTPACTHOCTH.

2.1.3.

«KPUCTAJUIOI'PA®USI U MUHEPAJIOT USI»

Caenenus 00 0CHAMIEHHOCTH MCUMILTHHBI CHENHATH3HPOBAHHBIM H J1abopaTopHBIM
000pyI0BaHHEM H MPOrPAMMHBIM 0GecnedeHneM

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AACHHAIIIAHBI

Bun zansTuii Haumenoranue OcHaimeHHOCTS CrienUanbHbIX ITepeuennb
m\n CrieHaNbHBIX TTOMELIEHUH U TIOMELLEeHH 11s MPOrpaMMHOro
IIOMELLEHHH H CaMOCTOATENILHOH paboTsl obecneyeHus.
NOMELUEHUH [UTs PexBu3uTEI
CaMOCTOATENbHOM MOJATBEPKAAIOLIEr0
paboThl JOKYMEHTa
1 | Jlekumu Vyebnas Meb6ens ayUTOpHas ¢ | -Onepauronnas
ayIMTOpUs 1A KonmuuecTBOM pabouux MmecT B | cucrema  Windows,
NpOBEeCHUA COOTBETCTBHH C  KOJIMYECTBOM | O(HCHBIIA naker
JIEKLIMOHHBIX CTyneHTOB,  pabouee  Mecto | Microsoft Office
3aHATHI Tpenoaaparens, nocka | Jlorosop Ne 43-
ayJUTOpHas. 12/1712-2019 ot
KomnetorepHas TexHuka: | 18.11.2019;
KOMIUIEKT npoekuoHHoro | -Ilnarpopma Microsoft
obopynoBaunwus: Teams (B coctase
HOYTOYK/KOMMNIBIOTep, mpoekTop, | Microsoft Office-365)
NPOEKLUMOHHBIH 3KpaH/qocKa. Horosop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YnpasiieHHs y4eOHbBIM
KOHTEHTOM M
obyueHnem LCMS
Moodle
Croboano
pacrnpocTpaHsemMoe
I[I0 ¢  orkpeITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE
2 JlabopaTtopHeie YyebHas Mebenb ayJIMTOpHas ¢ | -OnepaunonHas
paboTeI ayJUTOpHA U1 | KOIMYECTBOM paboyMx MecT B | cHcTeMa Windows,
NpoBeACHHUA COOTBETCTBUH C  KOJIMYECTBOM | OHMCHBIH naKkeT
nabopaTopHbIX | cTyneHToB,  pabouee  MecTo | Microsoft Office




pabot

NpenoaaBares, JocKa
ayJMTOpHad.

Komnerotepras TEXHHKA:
KOMILTEKT NPOEKLHOHHOrO
obopynoBaHus:

HOYTOYK/KOMITBIOTEp, MPOEKTOp,
NPOEKLHOHHBIA 3KpaH/ocKa.
YerpoiicTBa, MoAKIIOYEHHBIE K
ceTH

HHTteprer, JocTyn B
SNIEKTPOHHYID HH(pOpPMAaLMOHHO-
obpasoparensHyro cpemy HTU

Jloroeop Ne 43-
12/1712-2019 ot
18.11.2019;
-ITnardopma Microsoft
Teams (8 cocTase
Microsoft Office-365)
Horosop Ne 43-
12/1712-2019 or
18.11.2019;

- Cucrema
YNpaBiaeHHs yuyeOHBIM
KOHTEHTOM M

(dunuan) VpdY,  kommiekr obyuennem LCMS
JIMLICH3HOHHOTO  mporpaMmHoro | Moodle
obecnieuenus CrobogHo
pacrpocTpaHsemoe
II0O ¢ oTkpeITEIM
KOJOM: GNU
GENERAL PUBLIC
LICENSE;
-HoroBop Ha
NIPENIOCTAR/IEHHE
NIOCTOSHHOTrO JOCTyIa
K cetd IHTepHeT oT
30.12.2019 Ne 800037
Camocrosrenshas | Ilomewenns ;is | MeGens ayINTOpHas ¢ | Horoeop Ne 43-
paboTa CTyIeHTOB | CaMOCTOATE/BHON | KOMMYECTBOM pabounx wmect B | 12/1712-2019 ot
paboTel COOTBETCTBMH ¢  KonuyecTBoM | 18.11.2019;
obyuaromuxcs CTyAeHTOB,  paGouee  Mecto | -Ilnarpopma Microsoft
Tnpenoaasarens, nocka | Teams (B cocTase
ayJUTOpHas. Microsoft Office-365)
KomnerotepHas TexHuka: | Jlorosop Ne 43-
KOMIIIEKT npoekuuonHoro | 12/1712-2019 or
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMMIBIOTEp, mpoekTop, | - CHcTema
NIPOEKLIHOHHBIH 3KpaH/IOoCKa. | ympaBieHus y4eGHbIM
YerpoiicTBa, noakimoudHHBIE K KOHTEHTOM U
CeTH obyuenuem LCMS
HnrepHer, JOCTYI B | Moodle
SJIEKTPOHHYIO  WHbopMaLoHHO- | CBOGOIHO
obpasosatensHyro cpenry HTHU pacrnpocTpaHseMoe
(dwmman)  VYp®dV, kommuekt | [I0 ¢ OTKPBITEIM
JTMUEH3HOHHOTO  TPOrpaMMHOIO | KOLOM: GNU
obecneuenus GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
NPEOCTABIEHHE
MOCTOAHHOTO JOCTYyMna
K ceTH UHTepHeT ot
30.12.2019 Ne 800037
Texymmii VuebHas Me6ens ayIMTOpHas ¢ | HoroBop Ne 43-
KOHTPOJIb U ayAUTOPHS s KOJTHYeCTBOM pabounx Mect B | 12/1712-2019 or
MIPOMEXKYTOYHAS TEKYLLIEro COOTBETCTBMM ¢  KouM4vecTBom | 18.11.2019;
aTTecTalus KOHTpOJIA H CTyAeHTOB,  paGouee  mecto | -Ilnatdopma Microsoft
NPOMEXKYTOYHOH | mpenopararens, nocka | Teams (B cocrase
aTTecTaluH ay/JIMTOpHas. Microsoft Office-365)
KoMnerotepuas TeXHHKa: | Torosop Ne 43-
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KOMILIEKT npoekuuonyoro | 12/1712-2019 or
obopynoBanus: 18.11.2019;
HOYTOyK/KOMMIbIOTEp, mpoekTop, | - CHcTema
MPOEKLIHOHHEII 9KpaH/focKa. | ynpasieHHs y4eGHBIM

YeTpolicTBa, MOAKIIOYEHHBIE K | KOHTEHTOM M

CETH ob6yuyenuem LCMS
HHtepHer, JOCTYI B | Moodle
3JIEKTPOHHYK HH(pOpMaLuoHHo- | CBoGoaHO
obpasoBarensHyro cpeny HTU pacnpocTpaHseMoe
(bunuan) VpdV, kommrekt | [10 ¢ OTKPBITBIM
JIMUEH3HOHHOIO  NPOrpaMMHOrO | KOZOM: GNU
obecneyeHus GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
TIPENOCTaBIEHHE

NOCTOSHHOTO IOCTYIA
K ceTH MHTepHer ot
30.12.2019 Ne 800037

2.2. PABOYAS ITIPOT'PAMMA JTUCIUILIHHBI «MATEPHAJIOBEJIEHHUE»

2.2.1. COAEP’)KAHHME U OCOBEHHOCTH PEAJIMBAIIUU NTUCIIUITINHBI

2.2.2.1. Texnosorun obyqenns, HCIIOIb3YyeMbl€e IPH H3Y4eHHH THCLHHILIHHBI MOXYJIst

Ilpn u3yueHun
00y4eHHs.

AUCIUIUIMHBL IIPUMEHSETCA TPAAHLHUOHHAA (PEIPOAYKTHBHAS) TEXHONIOTHS

2.2.2.2. ILlnaHupyembIe pe3yJabTaThl 00y4yeHHs (HHAHKATOPDI) 0 JUCHHILIHHE

Kox u nanmeHoBanme
KOMIIETEeHIHH

IL1annpyemble pesyibTaTsl 06yuenus (MHAHKATOPBI)

OIIK-1. Cnioco6en
dbopmynupoBars U pears
3a/la4H, OTHOCSLIHECS K
npodeccuoHanbHOM
JeATENbHOCTH, IPUMEHSIS
(yHnameHTANBHEIE 3HAHHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHSA NIPUPOJIBI, YEJIOBEKA
obmecTsa

3uarts:

POl npumepsl ocHOBHBIX 3aKOHOMEPHOCTeH pasBMTHA TNpPHPOLIBI,
YesloBeKa U obIecTsa.

YMeTs:

PO1 uenonb3osath noHsTHiiHbIH anmapar u TEPMHHOJIOTHIO OCHOBHBIX
3aKOHOMEPHOCTEH pasBUTHA TPHUPOZBI, YeJOBEKa H OBIIecTBa npH
opMymHMpoBaHMM M pemenuH  3amau npodeccuoHanbHoH
NEATENBHOCTH.

Bnaanern:

PO1 pa6oras B komaHze, hopmymupoBats 1 pelaTh 3a/1a44 B paMKax
MOCTABNIEHHOTO 3a/1aHKs, OTHOCALIMECS K 06,1aCTH NpodeccHOHANBHOM
JEATENBHOCTH.

OIIK-3. Cnoco6en npoBoauTh
HCCIIE0BAHMA ¥ M3BICKAHUSA AA
PELUEHUs TPHKIIAIHBIX
HH)KEHEPHBIX 3a/1a4
OTHOCALIHXCA K
NpoQecCHOHABHOM
NEeATENBHOCTH, BKIIIOYas
MPOBEIEHHE H3MEPEHHIA,
IUIaHHPOBaHHE H MOCTAHOBKY
3KCIIEPHMEHTOB,
HHTEPNPETALHIO MOMYYEHHBIX
pe3ynbETaToB

3naTe:

PO 1 ocHoBHble mpHeMbl M MeTOaBI TIPOBEAEHHSA HCCIENOBAaHHHA H
M3bICKaHHH, KOTOpEIE MOTYT OBITb HCIMOJIB30BAHBI JUIS peleHus
IIOCTaBJIEHHBIX NPHKJIAAHBIX 3ajay, OTHOCAILUXCH K
NpohecCHOHANBLHOMH 1eATeNBHOCTH.,

VYmern:

PO1 obocHoBath BBIGOp mMpHEMOB, MeTOAOBR H COOTBETCTBYIOIIE
anmnapaTypel Vi NPOBEAEHHA MCCIIENOBAHHH M W3BICKAHHMH, KOTOpHIE
TIO3BOJIAT PELUMTE NOCTABIEHHBIE NPUKIAAHBIE 3814491, OTHOCSIUMECS K
npoQecCHOHANBHOM AeSITENILHOCTH.

Bnagern:

POl Meronamu noarotoBku M npoeneHus SKCTIePHMEHTANbHBIE
H3MEPCHHA, UCCIIEN0BAHHS M H3BICKAHUA [T PEILEHHMS MOCTABIEHHBIX
NpUKNAfHBIX  3a[1a4,  OTHOCALIMXCA K  NpOgecCHOHANBHOM
OEATENBHOCTH.,
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ITK-1. CnocoGeH pemars
3a/1a4H, OTHOCSILUECH K
npogeccHoHaNbHOH
JeATeNIbHOCTH, IPUMEHSS
METO/bI MOAETMPOBAHHS,
MaTeMaTH4YeCKOrO aHaIHu3a,
€CTeCTBEHHOHAYYHBIE U

3uare:

PO8  ocHOBHbIE  TEHIEGHLMH  pPa3BUTHA  METAUIYPrHH H
MaTepHAIOBENCHHA, a Takke (HM3HYECKYID CYIIHOCTh ABJICHHIA,
NPOHCXOAAIIMX B MaTepHanax.

Ymers:

PO7 wucnonp30BaTh MONMy4EHHbIE 3HAHWA NS TPaBHIBHOTO BhIGOpa
MaTepHala M BeIOMpaTh MaTepHanbl Ui 33/IaHHBIX  YC/IOBHIA

of1meHnkeHepHble 3HAHUA 9KCIUTyaTaLHH.
Bnapers:
PO6 BpiGopa MarepuanoB A8 ONEMEHTOB KOHCTPYKUMH H
o0opyIoBaHHs.

ITK-6. CnocobeH npuHUMaTh 3HaTh:

000CHOBaHHEBIE TEXHHYECKHUE
pelueHus B NpodeccHOHAIBHOM
NeATeNbHOCTH, BEIOHPATh

s dexTHBHBIE H Ge30nacHbIe
TeXHHYECKHE CPEACTBA H
TEXHOJIOTHH

PO6 ocHoBEI hopMHpPOBaHHs CTPYKTYPbl H CBOHCTB METAIIOB H
CIUTIaBOB, MMETh IPE/ICTABJIEHHS O CTPOEHHH, JedOpMALHH H
pa3pyLIeHHH METAINOE,;

PO7 meroab! uccnenoBaHui H MEXaHHYECKHX HCIIBITAHUH METALIOB H
CILIaBOB.

YmMmern:

PO9 ymeTe mporHo3uMpoBaTh W MCCIENOBaTh CTPYKTYPY METaia Mo
JarpaMMaM COCTOSIHMUS.

Baagers:

PO3 onenko# GopMHpOBaHHs CTPYKTYPbl METAJLIOB.

2.2.2.3. Coep:xaHHe JHCHHILINHBI

Koa
pasnena,
TeMBI

Paspen, Tema
JHCHHILIHHBI

Copep:xanune

P1

Kpucraniuueckoe CTpoeHHE METAUIOB M CIUIABOB
MmetauioB. Kpucramiuueckas peiierka M eé ONHCaHHE.
ITonaTue 06 M30TpONHH M aHH30TPONUH. OCHOBHbIE THIIBI
KPHCTAJUIHYECKHX DPELIeTOK B MeTaniaxX. XapaKTepHCTHKH

Kpucrannuueckoe cTpoeHHe | pelleTku. AJIOTPONHA WIH NMOTHMOPQHBIE MpeBpalieHus.
METAIIJIOB U CIJIABOB Crpoenue peanbHBIX METaIJIOB. HedekTs

KPHCTA/UIMYECKOr0 CTpoeHHA. B3aumoneiictBue nedexton
C TOpHMECHRIMM  aToMaMd. BiMaHue  mioTHocTH
nucnokanMid Ha cBoicrBa. IloBepxHOCTHBIE nedeKThl.
CrpoeHue rpaHHLL 3epeH.

P2 CILIaBOB.

CHCTEM

Kpucrannuzauus MeTamioB H
JuarpaMMer
COCTOSIHHE METaJTHYECKHX

Kpucrannuzauua. OOmme nonoxenus. I['oMoreHHas
KpucTam3auua. Kpuruyeckud  pasmep  3apoppiia.
CkopocTs KPHCTaJUTH3aLIUH. I'ereporexHas
KpHCTA/TH3aLHs.

Qa3el B crnaax. [Ipaeuno ¢a3. Teepable pacTBOpEI
BHEJIPEHHMA. Tsepasie pacTBOPEI 3aMeLIeHHs.
VropsnoueHHble  TBepAble  pacTBOPBL.  XHMHYECKHE
COEMHEHHS.

Kpucramnusanus criagoB.  JuarpaMMbl  COCTOSHHS.
IlpaBuno otpe3koB. [IuarpamMma COCTOSHHS CHCTEMBI C
HEOrpaHHYEHHOH  pacTBOPUMOCTBIO  KOMIIOHEHTOB B
TBEPAOM  COCTOSIHMH. JluarpaMma  COCTOSHMA
KOMIIOHEHTOB CHCTEMBI HEPaCTBOPHUMBIX APYT B ApYyre ¢
ofpasoBaHHeM  9BTeKTHKH. JlparpaMma  COCTOSHHS
CHCTEMBI C OrPaHHYEHHOH PaCTBOPHMOCTBIO KOMIIOHEHTOB
B TBEPJOM COCTOSHHHM. JlMarpaMMma COCTOSHHS CHCTEMBI C
NEPEeMEHHOH pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
cocTosHMM.  JluarpamMma  COCTOSAHMSL  CHUCTEMBl €
NepeTeKTHYECKHM MpeBpalleHreM. M3meHeHue ¢azosoro
cocTaBa MeTala B pe3ynsTate  nojauMmopdusMa
KOMMOHEHTOB (BTOpHYHadA KpHcTauik3aums). Juarpamma
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COCTOSIHHS M CBOMCTBA MeTana. TpoiiHble AHarpaMMBl.
Juarpamma  skeneso-uemeHTHT. KOMMOHEHTBI M dassl.
[NepurexTHueckoe M 3BTCKTOMIHOE IpEeBpaLIeHHE.
Crpykrypa ctanmu. KpuTHYeckue TOUKH Xele3a U CTaH.
Juarpamma JKeme30-rpadur. OBTeKTHYECKOE
npespailenue. [IpeBpaleHns B 4yryHax npH oXIasaeHHH.

MHKpoCcTpyKTYpa 4yryHos.

P3

Mexanunyeckue cBO¥cTBa
METAINIOB " CILIABOB.
Harpysku, Hanpskenus wu
AedopMaryu.

Dusnyeckas mpupona AeOPMALMHM METALIOB. Vnpyras
nedopmanus  MetaioB. IlmactHueckas nedopmanus
METAJIIOB

HHMCNIOKAIMOHHBIN MEXaHH3M IU1aCTHYECKOl nedopmanmu.
Paspymenue merannos.

Mexanuyeckue CBOJCTBa, omnpeenseMble npH
CTaTHYECKHX Harpy3kaX. HcmelTaHMs Ha pacTsikeHHe.
Huarpamma pacTsbkeHus. MexaHuYeckHe CBOWCTBA 1
crocolkl onpe/ieNeHns HX KOJTHYECTBEHHBIX
XapaktepucTik. Hcenbitanua Ha TBepmocTh. CriocoGel
OLEHKH BA3KOCTH. OLeHKa BA3KOCTH MO BMAY H3JI0Ma.
Hcneiranus Ha BbIHOCHMBOCTH. MCHBITAHHS HAa M3rHG C
BpaIllCHHeM. OKCIUTyaTallMOHHbIE, TEXHONOTHYECKHE M
CTOHMOCTHBIE CBOHCTBAa MaTepHanoB. KOHCTpyKuHOHHAsA
TIPOYHOCTh MaTepHasioB. HafneXHOCTE H MOIrOBEUHOCTD
OcoGennoctr JlehopMaii  MOTHKPHCTAILIMUECKHX Tell.
Bnusnue mnactuueckodl nedopmaumm Ha CTPYKTYpY H
CBOWCTBa MeTaia. Haknen. Bnusuue Harpeea Ha
CTPYKTYpPY H CBOHCTBa Je)OPMHPOBAHHOTO MeTasla.
BosBpat u pekpucTanauzauus

P4

Ilpumecu w  nerupyroume
3JIEMEHTHI B CTANAX.

Knaccudurauus npumeceii. Cepa, ocdop, asor, BOZIOpPOL,
KHC/IOpOA: HCTOYHHKH IOCTYIUIEHHS NpuMeceil B cTanb,
AOMYCTHMBIE ~ KOHLEHTPALlMH, XHMHYECKHE peaKiHH,
BJIMHHE Ha CBOKCTBAa CTaleH M 4yryHoB. CreuuaibHble
npumecH. Jlernpyrowmue snementsl. Kap6unooGpasytowue
H Hekap6unoobpasyroiue 3JIEMEHTHI. Bnusuue
JICTMpPYIOIUMX 3NIEMEHTOB HA KPUTHYECKHE TOYKH. Y-
CTabUIH3aTOPEI, 0-CTabHIH3aTOpBI. Kputuueckue
KOHLUECHTPAUMH 3/IEMEHTOB, NeHCTBME Ha CTPYKTYpy M
CBOHMCTBa CTald W 4YTyHa, INpPHMEpbl JIETHPOBAHHA
NaHHBIMH dJIeMeHTaMU. BiusHue nerupyromux snemenTos
Ha KPHUTHYECKHE KOHLEHTPAlMH H KPHUTHYECKHE TOYKH
AMarpaMMBel JKeNe30-LeMEHTHT.

P5

Xeneso wu ero  cmaaBblL
Knaccudukauus u Mapkuposka
CTaJieil M YyTyHOB.

Knaccudukauus craneit. Mapkuposka craneii pasIHYHOro
Knacca B Poccun. Ilpumeps! MapkupoBkH —craneii
pasmiiHBIX Ky1accoB. OCOGEHHOCTH MapKMpPOBKM CTaleil B
cranaaprax CIIA. OcoGeHHOCTH MapKHpOBKH cTanell B
craHfaprax ['epmanuu. MapkupoBka wyrynoe. Cocras
CTpYKTypa H CBOHCTBA OCHOBHBIX KJIACCOB CTajlell u
uyryHoB. Tepmuueckas o6paGoTka u €& BHAIBL, Kak criocod
JAOCTHXEHHS 331aHHBIX KCILUTYaTALHOHHBIX CBOMCTB.

P6

CnnaBbl LIBETHBIX METAIOB

[[eeTHBIC MeTaIBI (MEb ANIOMHHMI THTAH HUKE/Db U Ip)
ux crmasel.  CocraB, (asoBble M CTPYKTYpHbIe
COCTaBNAOLIHE CIUIABOB, CBOHCTBA H TepMO6paboTKa.

P7

ITopomikogsie,
KOMITO3HLIHOHHEIE
HeMeTa/UTHUECKHEe MaTepHaJlbl

CTpoenve MarepuasoB u OGNACTH  HCIONB30BAHHMS.
Crnioco6bl nostyueHHs 1 CBOHCTBA MOPOLIKOBBIX CIUIABOB HA
OCHOBE jKelle3a, MeJH H amOMHHHA. [InacTMaccel H
pesuHsl. Ctpoenue. CpoiicTra.
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2.2.2.4. SI3pIk peaH3alMH NPOrPaMMBI
IIporpamMma MCIMILTHHEL peai3yeTcs Ha NOCy1apCTBEHHOM s3bIke Poccuitckoit Denepaim.

2.2.2. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUILIIINHBI

DJIeKTPOHHBIE pecypchl (M31aHHSA)

1. Cnecapuyk, B.A. MarepuaioBefieHHe ¥ TEXHONOTMS MATEPHANOB : yuebnuk /
B.A. Crecapuyk. — Munck : PUIIO, 2019. — 393 c. : mi., Tabi., cxeM. — Pexum JoCTyma: 1o
nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=600116 (xata obparenus:
08.02.2021). — Bubnuorp.: ¢. 384. — ISBN 978-985-503-937-3. — Teker : 3JIEKTPOHHBIH,

2. Connues, I0.I1. Marepuanosenenue : yye6uux / FO.IL. Connnes, E.W. IIpsxun ; mox pexn.
FO.II. Connnena. — 7-e u3n. — Cankr-Iletep6ypr : Xumuszaar, 2020. — 784 ¢. : w1, — Pexum
AJoctyna: nmo noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=599263 (mata
obpamenus: 08.02.2021). — ISBN 978-5-93808-345-6. — Teker : 3NEKTPOHHEIH,

3. Connnes, I0.I1. MarepuainoBeneHre: IpuMeHerne U BEIGOp Matepuanos / FO.I1. ConHues,
E.W. bopsenko, C.A. Bonorxanuna. — Canxr-Iletep6ypr : Xumusnar, 2020. — 200 c. : mwr —
Pexxum mocryna: mo mopmucke. — URL: https:/biblioclub.ru/index.php?page=book&id=102722
(nata obpamenus: 08.02.2021). — ISBN 978-5-9388-361-5. — Tekcr : 3JIEKTPOHHEIH.

INeyaTHble H3TaHUA

1. A.IL I'ynses. Merannosenenue : yae6Huk as By3os / A. I1. 'yises, A. A. I'ynses. - 7-e
u3J1., nepepad. u gom. - Mocksa : Anbsac, 2011. - 644 ¢

2. Jlaxtun 1O0. M. MarepuanoBenenue : yue6HHK 114 TexH. By3o / FO. M. Jlaxtun, B. II.
JleontseBa. - 5-€ u31., cTepeoTHn. - Mocksa : AnesHc, 2009. - 528 ¢. : ui. - Bubmaorp.: c. 520. -
IMpemm. ykas.: c. 521-523.

3. Marepuanosesienie ¥ TEXHONOTHS KOHCTPYKLIMOHHBIX MATEPHATIOB ° y4eOHHK s
CTyZICHTOB BY30B, 00Yy4aIOMKMXCs 10 HANp. MOATOTOBKH GakanaBpoB W MmaructpoB / [B. B.
Apsamacos, A. H. Bomuxor, B. A. Tonoeun u n1p.] ; mox pex. B. B. Ap3amacoBa, A. A.
UepenaxuHa. - 2-¢ U311, cTep. - Mocksa : Akagemus, 2009. - 448 c.

4. MarepuanoBesieHHE H TEXHOIOTHYECKHE HPOLECCH B MAIIHHOCTPOSHHH y4e6. mocobue
mis By3oB / C. W. Boromyxos, A. JI. IIpockypus, P. M. Cyneitmanos [u ap.] ; mox o6 pexn. C.
U. Boroxyxora. - Crapsrit Ockon : THT, 2012. - 560 c.

Ipodeccrnonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H IOMCKOBBIE CHCTEMBI
1. http://lib.urfu.ru/mod/resource/view.php?id=1909

2. https://nti.urfu.ru/page/PeriodikaPoObrazovatelnymProgrammam#%D0%9C%D0%B5%D1%82
3. https://biblioclub.ru/

4. http://www.iprbookshop.ru/586.html
5. \nuk-140-017\3amanus\Kabenpa MT

Matepuansi s aun ¢ OB3

Becb xonrenr OBC mnpencraBneH B BHOe (aiiloB  CHEMHAIBHOIO dopmara s
BOCIIPOU3BEJICHHA CHHTE3aTOPOM PEYH, a TaK JK€ B TECTOBOM BHJIE, IPHIOJHOM MJIsi IPOYTEHHS C
HCTIONIb30BAHMEM 3KPAHHOH JIYIBI M HACTPOHKOH KOHTPACTHOCTH.

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHHILIHHBI

Cgenennst 00 OCHAIEHHOCTH MHCHHMILIHHBI CHENHAIH3UPOBAHHLIM H J1a6OPaTOPHBIM
o0opyfoBaHHEM H NIPOrpaMMHBIM ofecnedennemM

Bun 3anaTHi HaumeHoBaHue OCHaLIEHHOCTh CIELHATBHBIX ITepeyenb
m\n CIIeLHaIbHBIX TIOMEIIEHHH W NIOMELLEeHHH s MpOrpaMMHOro
MOMEILEHHH H CaMOCTOATENBHOH paboThI obecnevueHus.

MIOMELIEHUH 115 PekBU3UTHI
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CaMOCTOSATENBHOM TMOZTBEPIKAAIOLIEro
paboThl JOKYMEHTa
Jlexupu Vuebuas Me6ensb ayquTopHas ¢ | -OnepaumonHas
ayIUTOpHA IUis KOJIMYeCTBOM pabouynx MecT B | cHcTema Windows,
NpOBENEHUA COOTBETCTBHH C  KOJMYECTBOM | OQMCHBIiA naker
JIEKLIMOHHBIX CTyneHtoB,  pabouee  mecto | Microsoft Office
3aHATHH TIpernojapaTens, nocka | Jloroeop Ne 43-
ay/IMTOpHas. 12/1712-2019 ot
KomnsiotepHas TexHuka: | 18.11.2019;
KOMILIEKT npoekuuoHHoro | -Ilnardopma Microsoft
obopynoBanus: Teams (B cocrase
HOYTOYK/KOMIIBIOTep, TpoekTop, | Microsoft Office-365)
NPOEKIIMOHHBIH 3KpaH/mocKa. Horoeop Ne 43-
12/1712-2019 ot
18.11.2019;
- Cucrema
YIpaBlleHUs yueGHbIM
KOHTEHTOM H
obyuennem LCMS
Moodle
CeoboaHo
pacnpocTpaHsemoe
IIO ¢  oTkpeITEIM
KOZIOM: GNU
GENERAL PUBLIC
LICENSE;
JlabopatopHsie VueGHas Mebens ayaMTOpHas ¢ | -Onepauonnas
paboTsl AYJAWUTOPHA AJIA1 | KOMHYECTBOM pabo4yux MecT B | CHCTema Windows,
NpOBeICHHUA COOTBETCTBHH €  KOJMYECTBOM | O(HCHBII naket
nabopaTopHBIX | CTymeHTOB,  paGouee  mecto | Microsoft Office
pabot TperofaBaTens, nocka | Jlorosop Ne 43-
ayTUTOpHas. 12/1712-2019 or
KommetoTepHas TexHuka: | 18.11.2019;
KOMILTEKT npoekHoHHoro | -IInardopma Microsoft
obopynoBanwus: Teams (B cocTase
HOYTOYK/KOMMBIOTEp, mpoekTop, | Microsoft Office-365)
NPOEKLHOHHBIH 3Kkpan/nocka. | Jlorosop Ne 43-
YcerpoiictBa, mopkmouéHHele k | 12/1712-2019 ot
CeTH 18.11.2019;
Hurepuer, JOCTyI B | - Cucrema
BNIEKTPOHHYIO HH(OPMALMOHHO- | yIpaBieHHs Y4eGHbIM
obpasoBatensHyr0 cpeny HTH | koHTeHTOM H
(punman)  VpdVY, kommnext | 06yuennem LCMS
JHLEH3HOHHOr0  mporpaMMHoro | Moodle
obecneyenus CeobogHo
pacnpocTpaHsieMoe
IO ¢ orkpeITEIM
KOZOM: GNU
GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeaoCTaBlIeHHE
MOCTOAHHOIO AOCTYyMNAa
K ceTH HHTepHert oT
30.12.2019 Ne 800037
Camocrosrenbnas | [Tomemenus nns | Me6ens ay/IUTOpHas ¢ | Horoeop Ne 43-

pabota cryneHTOB

CaMOCTOSATENBHOM

KOJIHYECTBOM paboyHXx MecT B

12/1712-2019 ot
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paboTsl COOTBETCTBMM C KonuuecTBoM | 18.11.2019;
ofyyaromuxcs cTyneHtoB, pabouyee  Mecto | -Ilnardopma Microsoft
npenoaasarens, nocka | Teams (B cocTaBe
ayaUTOpHad. Microsoft Office-365)
KomnelotepHas TexHuka: | Jorosop Ne 43-
KOMIUIEKT npoekuuoHHoro | 12/1712-2019 ot
obopynoBaHus: 18.11.2019;
HOYTOYK/KOMNbIOTEP, TMpoekTop, | - CucTeMa
HPOEKLIHOHHBIH 9KpaH/I0CKa. | YIpaBieHHs y4eOHbIM
VYcrpolicTBa, NOAKIIOUEHHBIE K | KOHTEHTOM H
CeTH obyuenuem LCMS
Hntepuer, nocTyn B | Moodle
3JIEKTPOHHYIO HMH(popMaLHOHHO- | CBoGOAHO
obpazopatensHyto cpeny HTH | pacmpoctpansemoe
(dunuan) VpdV, kommiekt [ [I0 ¢ OTKphITEIM
JIMLIEH3HOHHOTO  MPOrpaMMHOTO | KOIOM: GNU
obecrieueHus GENERAL PUBLIC
LICENSE;
-Hloroeop Ha
npeocTaBlIeHHe
MOCTOSHHOrO A0CTYyMA
K ceth UHTEepHeT oT
30.12.2019 Ne 800037
Texymmit YyebHas MeGens ayuTOpHas ¢ | Horoeop Ne 43-
KOHTpOJIb U ayqUTOpHS A KoJlMyecTBOM pabouux wmect B | 12/1712-2019 or
NPOMEXKYTOYHas TEKYIIEro COOTBETCTBMM ¢ KonudecTsoM | 18.11.2019;
aTTecTalus KOHTpONs H cryseHtoB,  pabouee  Mecto | -IInardopma Microsoft
MPOMEKYTOYHOH | mperoaaBares, nocka | Teams (B cocTase
aTTecTaLHH ayquTOpHas. Microsoft Office-365)
KomnslotepHas TexHuka: | loroBop Ne 43-
KOMIUJIEKT npoekuyonHoro | 12/1712-2019 ot
o6opynoBaHua: 18.11.2019;
HOYTOYK/KOMMEBIOTEP, MpoekTop, | - Cucrema
NPOEKLHOHHBIH 9KpaH/nocKa. | yrpaB/ieHHs y4eOHBIM
VYeTpoiicTBa, MNOAKIIOUEHHBIE K | KOHTEHTOM H
CeTH obyuennem LCMS
Hureprer, AOCTYN B | Moodle
3JIEKTPOHHYIO HH(pOpMaLHOHHO- | CBOGOAHO
obpasosarensHylo cpeny HTH | pacnpoctpansemoe
(bunuan) Vp®dY, «komnnekt |II0 ¢ OTKpHITEIM
JIMLIEH3UOHHOIO  MPOrpaMMHOIO | KOAOM: GNU
obecneueHus GENERAL PUBLIC

LICENSE;

-Jlorosop Ha
MpeaocTaB/ICHHUE
NOCTOAHHOTrO AOCTYNa

k cetd UHTepHer ot
30.12.2019 Ne 800037

2.3. PABOYAA ITPOT'PAMMA JUCHUITVIMHBI «METAJIJIOBEAEHHUE»
2.3.1. COJEPKAHME H OCOBEHHOCTH PEAJIM3AIIMU JTUCITUILIINHBI

2.3.3.1. Texnonoruu o6y4yeHHusi, HCNOJIb3yeMble IIPH H3YYeHHH THCIHILIHHLI MOXYJIS
[Ipr u3ydYeHHM OUCLMIUIMHBI IPHMEHSETCS TpaAMOUOHHAd (PeNpOAYKTHBHAS) TEXHOJIOTHS

oOydeHus.

2.3.3.2. Ilnanupyemble pe3yJibTaThl 00y4eHHs (HHIHKATOPLI) N0 AUCHHILIHHE
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Kon u nanmMenoBanne
KOMIIETeH{HH

Ilnanupyemere pesyabrarsl oGy4yenns (MBAHKATOPBI)

OIIK-1. Crnioco6en
(opmynHpoBath K pelnate
3a/1auH, OTHOCALIHECH K
npogeccHOHaTbHOM
ZeATENbHOCTH, TPUMEHSS
(byHaaMeHTaIbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEMH
Pa3BHUTHA NPHPOLBI, YETOBEKA H
obecTBa

3HaTh:

POl npumepbl ocHOBHBIX 3akoHOMepHOCTe Pa3BUTHA TIPHPOJIEI,
YeJIoBeKa U obliecTsa.

YMmern:

POI ucron3oBath nousTuiiHbiit anmnapar u TEPMHHOJIOTHIO OCHOBHBIX
3aKOHOMEPHOCTEH pasBMTHA NPHPOIbl, 4YenoBeKa M ob6IiecTRa npH
(opmymupoBaHuM M pemeHuu  3amau npodeccHoOHaNbHOI
JAEATeJIbHOCTH.

Bnapers:

PO1 pa6oras B komaHze, (bopmynupoBats u pelats 3anauu B pamkax
TOCTAB/ICHHOTO 3a1aHH, OTHOCALUMECS K 06/1aCTH NPodhecCHOHANBHOM
JIeSTeNTBHOCTH.

OIIK-3. Cnioco6en npoBoguts
UCCIIEIOBAHHS M U3BICKAHUSA [UTS
PELIEHUS IPHKJIAJHBIX
HH)KEHEepHBIX 3a/1a4
OTHOCSIINXCA K
npodeccHOHANBHOI
A€ATENBHOCTH, BKJIFOYas
NIPOBEJIEHHE H3MEPEHHH,
TIAHHPOBAHHE M MIOCTAHOBKY
9KCNEPHMEHTOB,
MHTEPIPETALMIO MOYYEHHbBIX
pe3ynbTaTtoB

3HaTh:
PO 1 ocHoBHble mpueMbl M MeTombl NpPOBEAECHHA HCCIENOBaHUH H
M3bICKAHHH, KOTOpble MOTYT GBITH HCHONB30BAHbI A pelueHus

[OCTaBJIEHHBIX MPUKJIaAHEIX 3anay, OTHOCSLIMXCSH K
npojecCHOHANBHON IEATENLHOCTH.
YMmers:

PO1 o6ocHoBath BEIGOp mpHEMOB, MeTOmOB M COOTBETCTBYIOLIEH
annaparypbl T4 NPOBECHHUsA HCCIENOBAHMH M H3BICKAHHIA, KOTOpBIE
TIO3BOJIAT PELUUTE MOCTAB/ICHHbIE MPUKIIA/HBIE 3a[]a4H, OTHOCALIHECH K
NpodeCcCHOHANBHOM NeSTeTbHOCTH.,

Baaners:

POl Meromamu mnoarotoeku u NPOBEICHHA IKCIIEPHUMEHTAJILHEIE
M3MCPEHHA, HCCIIEIOBAHUSA W M3BICKAHHS [UIS PEIEHUs MOCTABICHHBIX
MPUKIANHBIX 32734,  OTHOCAWMXCA K  MpogeCCHOHANBHOI
JEATENIbHOCTH.

IIK-1. CniocoGeH pemars
3a[1a4M, OTHOCSLIMECH K
npodeccHOHANBHOI
AeATENbHOCTH, IPHMEHSS
METOIEI MOZIE/TUPOBAHHS,
MaTeMaTH4eCKOro aHaju3a,
€CTECTBEHHOHAYYHbIE U
obIeHIKEHEPHBIE 3HAHUS

3HaTh:
PO9 ocHoBBI (opMupoBanus CTPYKTYpPBl H CBOHCTB METAVIOB M
CIUIABOB  MOC/€  TEPMHYECKOTO,  XHMHKO-TEPMHYECKOrO M

TEPMOMEXaHH4ECKOro BO3ASHCTBHA. MIMeTh NpencTaBleHHs o CBA3M
MEXIY XHMHYECKHM COCTABOM, CTPYKTYPOH, CBOIMCTBAMH METaNIOB HX
nedopmalueii U paspyieHueM.

YMmern:

PO8 wucnone3oBats mnomyveHHsle 3Hamus s (bopmupoBanus
CTPYKTYPBI M€TaJlia ¢ 3alaHHBIMH CBOMCTBAMH.

Baapers:

PO7 naBbixamu BEIGOpa METOMMK HCCIIEIOBAHHS CTPYKTYpEI METall1a U
OLICHKH (POPMHPOBAHHSA CTPYKTYPhI METAIIIOB.

IMK-6. CniocobeH npuHAMaTh
060CHOBaHHbIE TEXHHYECKHE
peLIeHHs B NPO(eCCHOHATBHOI
NESATENBHOCTH, BRIOHPAThL
a¢ddexTHBHBIE M Ge3onacHsle
TEXHHYECKHE CPEACTBA U
TEXHOJIOTHH

3HaTse:

PO8  meromsr  menamnmorpadmuueckue, HOIODOMETPHYECKHE K
(paKTorpauyeckie METOIBI HCCIIENOBAHMSA METAIIOB H CILIABOB,
YMmers:

PO10 NPUMEHSTh Ha [IPaKTHKE Menaiorpaduyeckue,
AIOPOMETpHYECKHE M (ppakTorpaduyeckhe METOmbl HCCIENOBAHUS
METAJIJIOB H CILIABOB.

Baaners:

PO4 BeiGopa MetamnoB ¢ 3anaHHBIMM CBOMCTBAMM IS 3/EMEHTOR
KOHCTPYKUMH H 060py1oBaHus.

2.3.3.3. Cogep:xanne JHCHMILIHHBI

Kox Pasnen, Tema
pasnena, ? Conep:xanne
AHCUMILTHHBI
TEMBI
P1 ®azossle npespamenus npu | [lepnutHoe  npeppamenue. Peakims 3BTEKTOHIHOTO

17




OXJTAXKIACHHH

pacnaja, MeXaHH3M M KHHETHKa 00pa3oBaHHs NEPAUTHOM

KOJIOHHH. Crpyktypa  nepnura. Juarpamma
U30TEPMHYECKOrO IpPEeBpalleHHs OSBTEKTOMIHOH CTAIH.
Tunsr H30TEPMHYECKHX JAuarpamm pacmazna

MEPEOXJIKNCHHOTO  ayCTeHWTa (M0 MepiMTHOMY
MEXaHM3My) B  YIJIEPOAMCTHIX  cTansXx. OCHOBHBIE
3aKOHOMEPHOCTH  BbiJ€JeHMS M30bITOYHBIX (a3 npu
NEPIUTHOM  MpeBpalleHHd. JIO3BTEKTOMIHBIE  CTANH:
BbifiesieHHe (heppuTa. 3a3BTEKTOMIHBIE CTAH: BblAEIEHHE
uemeHTHTa. [lepnuTHoe npespalleHHe B JIErHPOBaHHBIX
CTaIsX.

MaprencutHoe  npespamenne.  TepMoaHHaMHueCKwid
CTHMYJl H MEXaHH3M MAapTEHCHTHOTO IpeBpaLiCHHs.
Kpucrannorpagpus MapTEHCHTHOTO NpeBpalLEeHHs.
Knaccudukauus mapreHcura. CTpoeHMe MapTEHCHTHBIX
KPHCTA/UIOB. KHHETHKAa MapTEHCHTHOrO mNpeBpalleHHs.
Tepmuueckad  crabunmsaums  aycreHuta.  BiHsHue
Ae(opMalMH Ha MapTeHCHTHOE MpeBpalleHHe. BiusHue
cocTaBa CrjiaBa Ha nojoxeHue M, HM3meneHue cBoiicTs
CIIABOB IPH 3aKaJKe Ha MAPTEHCHUT

BeiinutHoe  mpespamenne. Kuneruka  GeifHHTHOro
npespatueHus. CTpyKTypa BepXHEro W HHKHero GeifHuTa.
Mexanusm GeliHMTHOrO mnpeBpauleHHs. MexaHHYeCKHe
CBO#CTBa CTalel ¢ GeHHUTHOM CTPYKTYpOIi.

Pacnian nepeoxiaxaeHHOro ayCTEHHTa TpPH HENpPepLIBHOM
oxJaxaeHHH. CTajlb 3BTEKTOMIHOIO COCTABA, CTPYKTYPHOE
none. Cranb J03BTEKTOMIHOIO COCTaBa, CTPYKTYpHOE
none. Cranb 3a3BTEKTOMIHOrO COCTABa, CTPYKTYpHOE
rnoe.

P2

IIpeBpalieHus npu Harpese.

Harpes Hwke kpuTHueckux Ttouek. Cepouansaums.
Koarynauus. Bnusuue neruposanus.

Harpes eeie kputuueckux Touek. [Ipespaienue nepnura
B ayCTEHHT 9BTEKTOMIHOH cTanu. Kunetuka aycreHHTHOrO
npespaieHus. [ldarpamMmel  06pa3oBaHHs — aycTeHMTa
YenoHo — 6e3nuddy3HOHHBIH MEXaHH3M ayCTEHMTHOTO
TNpeBpAaLIeHH.

Pocr aycrenmtHoro sepHa npu Harpese. BnusHue
JIErHPYIOIIMX 3JIEMEHTOB Ha POCT 3€pHa.

HacniencteeHHO  KpYMHO3EpHHCTBIE M HACJIEACTBEHHO
MEJIKO3epHHCThIE CTanu. CTPYKTypHas Hacje[CTBEHHOCTb
NPH ayCTEHUTH3ALIHH.

P3

Ipoueccel npu oTnycke cranei

Ormyck B cranax. Lens ornycka. [Tapamerpsl oTmycka.
ITepepacnpenenenue yriepoaa. Beinenenue
MPOMEXYTOYHBIX KapOUIOB. Brle/ieHHe LIEMEHTHTHBIX
KapOHuIoB.

[Ipespamenys npu ormycke. BnusHue nerupyromux
3JIEMEHTOB: pacnaj MapTeHcuTa. O6pa3zoBaHue
crennanbHBIX Kap6uaoB. Bo3BpaT W pekpucTannuzaums o-
¢asel. Pacap ocraTouHoro aycrenuTa. JlucrnepcHoHHOE
YNPOYHEHHE CTAJIH.

OtmyckHas XpynkocTs cTaid. SBNeHHe OXpymu1BaHHUS
cTanu npu otnycke. HeobpaTtumas oTmyckHas XpynkocTs.
OGparumas oTiyckHas Xpynkocts. Mepsi 6ops6bi ¢
00paTHMOii OTMYCKHOM XPYIIKOCTBIO.

P4

TepMuueckoe BoO3JelicTBHE Ha
METAJITBI M CIUIABHI

Bunsl TEpMHYECKOH 06paboTku METaJLIIOB.
[IpensapurensHas W okoHuatensHaa TO. OcHOBHbIE
napamerpel pexxuMa TePMHYECKOMH 00paboTKH.
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Knaccudukauus unos TO, XTO, TMO.

Omxur.  Omxur 1 pona FOMOr€HH3alIHOHHBIH
(auddy3HoHHEIH), PEKPHCTAJUIH3aLHOHHBIM, ODKHUT i
CHATHA BHYTPEHHHX HanpsukeHWH. OTKUr 2 pona MoMHbIH
ODKHC  HEMONHBIA OTKHMI  W30TEPMHYECKHH  OTIKHI
Hopmanusauus. TemnepaTypel Harpesa CTanu npu oTkHre
3akanka ctanu. ITonHas ¥ HemomHas 3aKajika. (3amaum,
CYIIHOCTb ~ MpOLeCCa, PEeXHMbI, CTalH, CTPYKTypa,
CBoMCTBa). OXNKIEHUE NPH 3aKaiKe. 3aKATOYHbIE cpenbl
M HX  CBOHCTBA, BEIGOp  3aKAIOYHOH cpensl.
Ilpokanusaemocts.  Crioco6sr  3akaiky. 3akanka
KOHUEHTPHPOBAHHBIMM MCTOYHMKaMH SHepru. JlasepHas
3akajlka, sakanka TBY. OGopy0BaHHe, PeXUMBI, CTATH WIS
3akankd. OcobeHHOCTH  (pa3oBBIX NpeBpallieHHit U
opmHpoBaHMs CTPYKTYpEI npHM CKOPOCTHOM Harpese.
CymHocts mnasMmeHHol  u 3JIEKTPOYrOBOH 3aKaJIKH.
O6mmue  npeumymectsa MOBEPXHOCTHOH  3aKanku
KOHLIEHTPUPOBaHHBIMH HCTOYHHKAMH SHEPrHH.
Oco6eHHoCTH CTPOEHHS 3aKaNeHHBIX CI0eB TIPH JIa3epHOH,
T1a3MEHHO#H 3aKaske W 3akanke TBY

Ornyck 3akanenHoit cranw, [IPOLECCHI, MPOUCXOAALIHE TIPH
OTIycKe. Beicokuii cpeiuuii, HU3KHit OTITYCK: LIeJH,
PEKHMBI, CTPYKTYpa, CBOHCTBA

Xumuko-Tepmuyeckas o6paGoTka cTamy. LlemenTanus
CTa/H (3aJ1a4H, CIHOCTh POLIECCA, PEXUMBI, cTan,
CTPYKTypa, CBOHCTBA). A30THpOBaHHe CTaNH (3aauH,
CYILHOCTE Mpouecca, pesKUMbl, CTalH CTPYKTYpa,
CBOHCTBA). A30THPOBAHHE IS MOBbIILEHHS
MOBEPXHOCTHOH TBEPAOCTH M H3HOCOCTOHKOCTH.

XHUMHKO-TepMHYECcKOe U | AHTHKOPPO3HOHHOE a30THPOBaHHe.. IuanupoBanue u

Ps TEPMOMEXaHHYECKOE HUTPOLIEMEHTAlMA (3a/1a4H, CYLIIHOCTh MpoLecca, PEXKHMBI,
BO3/ICHCTBME Ha MeTa/UTBl W | CTany, CTpYKTypa, CBOHCTBa). BhicokoTemnepatypHas,
CILTaBEL. HH3KOTEMIepaTypHas HUTpouemMeHTauus. uddysuonnas

METalTH3aLKs (3a1a4H, CYIIHOCTE POLECCa, PEXHMEL,
CTajlH, CTPYKTypa, CBOMCTBA).

TepMmoMexanuueckas obpabotka. BTMO (3amaum,
CYUIHOCTb IpOLECCa, PeXXHMBI, CTAJH, CTPYKTYpa,
ceoiictea). HTMO (3amauu, cymuocts npowuecca, pexXHMBl,
CTallH, CTPYKTYpa, CBOHCTRA.

2.3.3.4. SI3bIK peanH3amuu IPOrpaMMbI
IIporpamma smciunumne! peammsyercs na TOCYapCTBEHHOM A3bIke Poccuiickoit Genepanun.

2.32.  YYEEHO-METOIWYECKOE ¥ HH®OPMALMOHHOE OBECIEYEHME
JUCITATLIAHBI

/IeKTPOHHbIE pecypchI (H3KaHus)

1. Cnecapuyk, B.A. Marepuanosenenue wu TCXHOJIOTHA MAaTEpHalOB : y4yeOHHK /
B.A. Cnecapuyk. — MuHck : PUIIO, 2019. - 393 ¢. : HJL., TabJ., cXeM. — Pexum JOCTyma: 1o
noamucke. — URL: https://biinoclub.Mindex.php?page=book&id=6001 16 (nara obpamenus:
08.02.2021). — Bubnuorp.: c. 384. — ISBN 978-985-503-937-3. Texcr : anexTponHsIi.

2. Comunes, IO.IT. Marepuanosenenue : yuebnuk / FO.IT. Conunes, E.U. IMpsaxun ; mox pen.
FO.IL. Conruesa. — 7-e u3m. — Cankr-Ilerep€ypr : Xumumsnar, 2020. — 784 c. : w1, — Pexxum
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Joctyna: mo moxmmcke. — URL: h_ttps://biblioclub.ru/index.phn?pa,qe=book&id=599263 (mata

obpamenus: 08.02.2021). — ISBN 978-5-93808-345-6. — Texcer : anexkTpoHHEIi.

3. Comuues, Y0.I1. Martepuanoseaenue: TpUMEHEHUE | BhIOOp MaTepHaios / FO.I1. Connues,
E.W. Bopsenko, C.A. Bonorkannna, — Cankr-TlerepOypr : Xumumszar, 2020. — 200 c. : w1, —
Pexum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.phn‘?page=book&id=102722

(nata obpamenus: 08.02.2021). — ISBN 978-5-9388-361-5. —

IleuaTHele H3gauus

1. Mocecos, Mapar JlaBunioid. OCHOBBI METALIOBE
Ans By3oB / M. JI. Mocecos. - Mocksa : DOPYM : U
obpasosanue : bakanaspuar). - bubmorp.: ¢. 125-12

AB (10 3k3.)

Texcr : anexTponHkIif.

ACHHA U CBapKH [Teker] : yue6. mocobue
Hppa-M, 2017. - 128 c. : un. - (Beicmee
6. - I'pug. - ISBN 978-5-00091-187-7 -

2. Iawypun, T'. B. Jlonroseunocts YHIpOYHEHHEIX METAIUIOB M CILIABOB : yueGHOe mocoGue / I

B. IMauypus, B. B. I'ankun, B. T, Hauypun. - Crapsiit Ockon : THT,
Bubworp.: ¢. 221-227 (80 nass.). - I'pud. - ISBN 978-5-94178-554
3. A.ILTynses. Meramnosenenmue - y4eOHHK s By30B / A. I1.

311, mepepal. u jom. - Mocksa : Anbsiae, 2011. - 644 c.

4. MarepHanoBe/ieHHe M TeXHONOTHYECKHE IIPONECCH B MALlIHHOCTPOEHHH : y4eb. mocobue

2020. - 227,[1] c. : un. -
-4 : 2 3K3.
I'ynses, A. A. I'ynses. - 7-e

Ans BysoB / C. U. Boroxyxos, A. JI. IIpockypus, P. M. Cyneiimanon [# mp.] ; mox o6, pex. C.
Y. Boromyxoga. - Ctapsrit Ockon : THT, 2012. - 560 c.

IIpodeccnonannurie 6asnl AaHHBIX, HH(O

1. http ://lib.urfu.rufmod/resource/vicw.phn?id=1 909

2. h_ttps://nti.urfu.ru/oage/PeriodikaPoObrazovatelnvaroHrammam#%D

PMAIHOHHO-CIIPABOYHBIE H IIOUCKOBBIE CHCTEMBI

0%9C%D0%B5%D1%82

3. https://biblioclub.ru/
4. http://www.iprbookshop.ru/586.html

5. \nuk-140-017\3anauus\Kadbenpa MT

Marepuans jas aun ¢ OB3

Becs komrent 3BC mpencrasnen B BUAEe (aliIoB  CHENUAIBHOrO bopmara mns
BOCIIPOM3BEICHHUA CHHTE3aTOPOM PEYH, a TaK JKE B TECTOBOM BUAE, IPHTOAHOM JJIS IPOYTEHUS
C HCIIOJIE30BaHMEM SKPAHHOM JIYIIEI H HACTPORKOM KOHTPAaCTHOCTH.
MATEPHAJIbHO-TEXHUYECKOE OBECNEYEHHUE JUCHUILIAHBI

Caenenns 06 OCHAICHHOCTH QUCHHIIIMHBI CIIe

000py10BaHHEM M IIPOTrPAMMHEIM obecIeyeHneM

UHATH3HPOBAHHBIM H J1a60PaTOPHBIM

No Bun 3anaruii HaumeHnoBanue OcHalleHHOCTE crelHanbHBIX ITepeuens
mn CIeLHaIbHBIX NIOMELUEHHI M MOMelleHHH s NIPOrpaMMHOI0
TIOMELLEHHH H CaMOCTOATENBHOM paboTEI obecreyeHHs.
TIOMELIEHUH AJ1s PexBH3UTEI
CaMOCTOSTENBHOH TNIOATBEPIKAOLIErO
paboTsl JOKYMEHTa
1 | Jekuuu Vuebnas Meb6ens ayIMTOpHas ¢ | -OnepaunonHas
ayaUTOpHs IJisA KOJIHYECTBOM paboyux MecT B | cucrema Windows,
NPOBEEHH S COOTBETCTBHH C  KOJMYECTBOM | O(MCHBIH Tnaker
JIEKLIHOHHEIX CTyneHToB,  pabouee  Mecto | Microsoft Office
3aHATHIH npernojaasarens, nocka | Jlorosop Ne 43-
ayJIMTOpHas. 12/1712-2019 ot
KomnerotepHas TexHuKa: | 18.11.2019;
KOMILTEKT npoekuuoHHoro | -Ilnargopma Microsoft
obopynoBanus: Teams (8 cocrase
HOyTOYK/KOMMBIOTEp, TpoekTOp, | Microsoft Office-3 65)

MIPOEKLMOHHBIH 3KpaH/nocka.

JHoroeop Ne 43-
12/1712-2019 ot
18.11.2019;

- Cucrema
YIpaBJIeHHs YUYeOHBIM
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(punman)  Yp®Y, kommuekr [[I0 ¢ OTKpHITHIM
JIMLIEH3HOHHOTO  MPOTPaMMHOrO | KOAOM: GNU
obecreyeHus GENERAL PUBLIC
LICENSE;
-Jlorosop Ha
TnpeaocTaBIeHHe
MOCTOAHHOIO JIOCTYIa
K ceTd HuTepHer ot
30.12.2019 Ne 800037
Tekymuii Yuebnasn Mebens ayJUTOpHAas ¢ | Joroeop Ne 43-
KOHTpOJIb H ayUTOpHS OIS KONMM4YecTBOM paboumx Mect B | 12/1712-2019 ot
MIPOMEKYTOYHAA TEKYLIETO COOTBETCTBMH ¢ konudecTBoM | 18.11.2019;
aTTecTalus KOHTpOJIS U cTtynentoB,  pabouee  mecrto | -ITnardopma Microsoft
MPOMEXKYTOYHOH | mpenomaBsaTens, nocka | Teams (B coctaee
aTTecTaluH ayAuTOpHast. Microsoft Office-365)
KomneloTepHas TexHuka: | oroop Ne 43-
KOMILIEKT npoekuxoHHoro | 12/1712-2019 or
obopynoBaHus: 18.11.2019;
HOyTOYK/KOMIBIOTEP, TIpOoeKTop, | - CHecTeMa
IPOEKLIHOHHBIH 3KpaH/ocKa. | ynpaBlneHus y4eGHbIM
VYerpoiicTBa, NOAKIIOUEHHBIE K | KOHTEHTOM M
CeTH obyuennem LCMS
Hurepuer, ZOCTYI B | Moodle
3JIEKTPOHHYI0 MHpOpMalmonHo- | CBo6oaHO
obpazoearensuyio cpenry HTH | pacnpoctpansemoe
(dwmwan)  Vp®@VY, kommiext | [I0 ¢ OTKpHITBIM
JIMIIEH3HOHHOI0  [POrpaMMHOrO | KOJOM: GNU
obecneyeHus GENERAL PUBLIC
LICENSE;
-Jloroeop Ha
NpeOCTaBICHHE
TIOCTOSHHOTO OCTyNa

K cetd MHTEpHeT oT
30.12.2019 Ne 800037

22




KOHTEHTOM H
obyuennem LCMS
Moodle

Croboano
pacmpocTpaHseMoe
IO ¢ orkpeITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;

JlabopaTtopHele Vuyebnas Me6Genb ayJMTOpHas ¢ | -Onepaunonnas
paboTEI ayIUTOpHA AJIs KOJTMYECTBOM pabodHX MeECT B | CHCTeMa Windows,
NpOBeAEHHS COOTBETCTBUH C  KOJHMHYECTBOM | OHCHBIH naker
n1abopaTopHBIX cTynentoB,  pabouyee  Mecto | Microsoft Office
3aHATHH [penojaBares, nocka | Jloroop Ne 43-
ayIUTOpHas. 12/1712-2019 ot
KomnerotepHas TexHHKa: | 18.11.2019;
KOMIUTEKT npoekuroHHoro | -ITnarpopma Microsoft
obopynopaHus: Teams (B cocrase
HOYTOYK/KOMIIbIOTEp, TIpOeKTOp, | Microsoft Office-365)
NIPOEKLIMOHHBIH skpan/mocka. | Jlorosop Ne 43-
Yerpoiictea, moaxiouénHble K | 12/1712-2019 ot
CEeTH 18.11.2019;
Hnurepner, JocTyn B | - Cuctema
BMIEKTPOHHYIO HWH(OPMAUMOHHO- | YIPABNEHUA yUeOHBIM
obpasosarensHyto cpeny HTH | koHTeHTOM H
(¢pumuan)  VYpdV,  kommiekt | o6yuenuem LCMS
JIMLIEH3HOHHOr0  Mporpammuoro | Moodle
obecnieyeHus CeoGonHo
pacrnpocTpaHsemMoe
IO ¢  oTkpeITEIM
KOJIOM: GNU
GENERAL PUBLIC
LICENSE;
-Hloroeop Ha
NPEe/IOCTaB/IeHHE
MOCTOAHHOTO A0CTYyna
k ceth HHrepuer ot
30.12.2019 Ne 800037
CamocroarensHas | [ToMmemienus qns | MeGenb ayJUTOpHas ¢ | Horoeop Ne 43-
paboTa CTy#eHTOB | CaMOCTOATENBHON | KonudyecTBOM paGounx MectT B | 12/1712-2019 or
paboThl COOTBETCTBMM C KosuuyecTBoM | 18.11.2019;
obyyaromuxcs CTyAeHTOB,  pabouee  Mmecto | -Ilnardopma Microsoft
npenoaasarens, nocka | Teams (B cocTase
ayAMTOpHa. Microsoft Office-365)
KomnsiotepHas TexHHKa: | Jlorosop Ne 43-
KOMIUIEKT npoekurHoHHoro | 12/1712-2019 ot
obopynosanus: 18.11.2019;
HOYTOYK/KOMMNbIOTEP, MpoekTop, | - Cucrema
MIPOEKLIMOHHBIH 3KpaH/ocKa. | yrpaBieHHs y4eOHbIM
VYerpoiicTea, noawIouEHHBIE K | KOHTEHTOM H
CeTH obyuenuem LCMS
Hureprer, JOCTYII B | Moodle
SNIEKTPOHHYI0 UH(popmaunouHo- | CBoGogHo
obpasosarensHyio cpenry HTH | pacnpocrpansemoe
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