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PABOYAS ITPOT'PAMMA JINCHUIIJINHBI
Paznennbl pabdoyeit nporpaMmMmbl
1. Ilenu ocBoeHUs AUCHUILINHBL [lepedeHp MIaHUPYEMBIX Pe3yIbTaTOB O0yUCHUS.
2. MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON TPOTrPaMMBI.
3. CrpykTypa u coepx aHue JUCIUTIINHBL.
4. IlepedyeHb yueOHO-METOIUYECKOTO OOECTICUCHHUS 111 CAMOCTOSTEIIbHON PabOThI
00yJaroIUXCs 0 TUCIUTUIHHE.

5. @DOoHJI OIIEHOYHBIX CPEJCTB ISl MPOBEJCHUS MMPOMEKYTOUHON aTTECTAIIMK 00YyJarOITUXCs 0

NUCLUIIINHE.

6. IlepedyeHb OCHOBHOH U JIOMOJIHUTEIBHONH y4eOHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS

JUCLUIUIAHBI.

7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «IHTepHET»,

HEOOXOUMBIX JUISI OCBOSHHSI JUCIUTUINHBL

MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.

9. IlepeueHp nH(MOPMAIMOHHBIX TEXHOJIOTHMA, UCTIONB3YEMBIX ITPH OCYILECTBICHUN
00pa30BaTebHOTO MpoIiecca Mo TUCIUIUINHE.

10. Onucanue MaTepHaIbHO-TEXHUUYECKON 0a3bl, HEOOXOAMMOM I OCYILIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

o

Ipuiio:xkenusi K padoyveil mporpaMme QM CIUATINHbBI
[Tpunoxenue 1. AHHOTaLUs pabovel IPOrpaMMel
[Tpunoxenue 2. [IpukpersieHHbie hanibl

[Iporpamma coctaBieHa B cootBercTBuM ¢ TpeboBanusmu CYOC HUY MAMU, paspabotanHOro Ha

ocHoBe ®I'OC BO no nampasnenuto 22.03.01 MartepuanoBeieHHE U TEXHOJIOTUUA MaTEPUAIOB

ABTOpBI TPOTPAMMBI:

INabunynnmun 3.P.

3aBenyronuii odecneunBatoient kageapoi

TAOM

[Iporpamma onoGpeHa:

3aBeayronuii Beimyckatomen kageapoir TAOM  JlupekTop BeIycKaromero grimana
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1. HIEJX OCBOEHUA JUCHUIIJIMHBI. IEPEYEHD IIVIAHUPYEMBIX

KOMIIETEHIIAM U PE3YJIbTATOB OB YYEHMUSI.

HCHBIO OCBOCHUA JUCHUITIIMHBI Ddusnueckoe MCTAJUIOBCACHUC ABJIACTCA JOCTUIKCHUC CIICAYIOIINUX
pesyibTaToB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyeHust

1 3-1(ITK-4) 3HAaTh COBPEMEHHBIE TEXHOJOIMM OLIEHKM KadecTBa MaTEpHalioB U U3JENUN U NpOoLEeAypHl
cepTuduKaIu

2 3-1(ITK-6) 3HaTh O BO3MOXHOM B3aUMOJEHCTBUM MAaTEpPHUANOB U U3JENUI C OKpyXKarolled cpenoH,
MOJISIMH, PHEPT€THUECKUMH YaCTUIIAMH U U3ITy4YCHHEM

3 V-1(TIK-4) YMeTh ompenenarth (Qu3ndecKkhue, XUMHUYECKHE, MEXaHWYECKHE CBOWCTBA MaTephaloB IpH
PA3IMYHBIX BUJAX UCTIBITAHUN

4 Y-1(IIK-6) YMeTh KOHTPOIMPOBaTh CBOICTBA MaTepHanoB IMOCIE MX B3aUMOJAEHCTBHM C OKpY:Karoulei
CpeJIoH, MOJIIMU, SHEPT€TUUECKUMH YaCTUIIAMH U M3IIyUYeHHEM.

5 B-1(ITK-4) Biagetp MeToaMu IJIAHUPOBAHUS W MPOBEICHUS U3MEPUTEIHHBIX YKCIIEPUMEHTOB, BBIOOpa U
UCTIONB30BAaHUS METONOB O0OpabOTKM SKCIIEPUMEHTAIbHBIX IAHHBIX U OLEHKH PE3yIbTaTOB
9KCIIEPUMEHTOB

6 B-1(ITK-6) Bnanets coBpeMeHHBIMU MIPECTABICHUAMU O BIMSHUU MUKPO- M HAHO-CTPYKTYpBI HAa CBOUCTBA
MaTepuagoB, WX B3aUMOJECHCTBHU C OKpYyXaloled cpenoil, MOJsIMH, SHEPreTHYECKUMH
JACTHLAMH U U3ITy9YCHHEM

ITepeunciennsie PO sBsitoTCS OCHOBOM 1711 HOPMUPOBAHUS CIICTYIONTUX KOMIIETEHITAN

N HIngp Komnerenuus

1 T1IK-4 CrocoOHOCTh UCTOIB30BaTh B MCCIECJOBAHMSX W pacdeTax 3HAHHS O METOAaX HCCIEIOBaHUS,
aHaNn3a, JUATHOCTUKA W MOJICIIMPOBAHMS CBOMCTB BEIICCTB (MaTepHalioB), (U3UYCCKUAX H
XMUMHUYECKHX IIpoIleccax, IMPOTEKAININX B MaTepualaX MpPH UX MOJIYYCHUH, 00paboTke u
MOTU(pUKAIAN

2 I1K-6 CrocoOHOCTh HCIIONB30BAaTh HA MPAKTUKE COBPEMEHHBIC TPECTABICHUS O BIUSHUA MUKPO- U
HaHO-CTPYKTYpbl Ha CBOMCTBAa MAaTE€pHaIOB, UX B3aUMOACHCTBUU C OKpY>KaIOLIEH CpenoH,
TTOJISIMH, YaCTUIIAMHU M H3ITYICHUIMHU

2. MECTO ANCIMIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI.

Jucuunnaa Ousznyeckoe METANIOBEICHUE SBJSIETCS MPEAIIECTBYIOMIEH W MOCIEAYIOIEH s
CIIeYIOIUX JUCITUTUINH:

N Hpe[ll[IeCTBYIO]].ll/le JUCHUIIINHBI l'[oc.nez[yloume JUCHUIIIMHBI
1 dusnueckass XUMUS duzuyeckue METOIbI HCCJICAOBAHUS
maTepuaioB  (MeToasl  Hepa3pyLIAIOLIETO
KOHTPOJIS KaueCTBa U3/IEJIHiN)
2 OOmiast xumust | HeopraHuveckas XUMHUs MopenupoBaHue TEXHOJIOIMYECKUX IIPOLIECCOB
(MonenmpoBaHHe CHCTEM)
3 Ousuka 1 Hayuno-uccnenoBarenbckas padbora
4 Hrorosas roc. arrecranus
5 Hay4Hble 0CHOBBI MaTepUAIOBEACHUS
3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
OO0mas Tpy10€MKOCTb JUCIUIUIMHBI COCTABIISIET S 3aueTHBIX(bIe) enuHutl(bl), 180 gaca(oB).
Mopayab Pa3znen Jlekuuu | Ipaktuy. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATUA paﬁOTLI qacoB J3K3aMeHaMHu
)/ |
KYPCOBBIMH
DM 4 cemectp Bsenenne 2 0 0 0 0 2 72
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Teopust YUCTHIX METAILIOB 2 0 0 0 2 4

Kpucrammsanms MeTamuioB 2 0 4 0 2 8
Teopust MeTaIMYECKUX 2 0 0 0 2 4
CIIJIABOB

JlmarpaMMBbI COCTOSTHHS 2 4 0 0 2 8
(C) u cTtpykTypa TBOHHBIX

CIIJIABOB

JlmarpaMMBbI COCTOSTHHS 2 12 0 0 20 34
(C) u cTpykTypa CILIaBOB

Ppas3IM4yHOro TUIla

KenezoyrmepoaucToie 2 0 4 0 2 8

CILUIaBbl — CTAaJIM U YYT'YHbI

JlmarpammMa cocTOSTHUS 2 0 0 0 2 4

«Kene3o-iemeHTHT)»

O®OM 5 cemectp dusnueckue CBoOMCTBa 2 0 4 0 4 10 108

MCTaJIJIOB U CIIJIaBOB

Temnopusnmueckre 2 0 0 0 2 4
CBOMCTBa METAJIOB U

CILIaBOB

DNeKTpuIecKue u 2 0 0 0 4 6
TEPMOIJICKTPUICCKUC

CBOMCTBA METAIJIOB

MexaHu4eCKHE CBOMCTBA 2 6 4 0 4 16

MCTAJUIOB IPU CTATUICCKUX

HCIIBITAaHUSAX
duznyeckas mpupoa 2 0 0 0 6 8
Ppa3pyILICHUS METAJUIOB

CILIaBOB

VeranocTs ¥ BBIHOCIMBOCTE 2 6 0 0 4 12

MCTAJIJIOB U CILIaBOB

Kaponpo4yHOCTb METaIIOB 2 0 0 0 4 6
U CIUIaBOB
TBepmocTh METAIIOB 2 4 0 0 4 10
Bcero 32 32 16 0 64 144 180

3.1.Conep:xkanue (IMIAKTUKA) THCHUILIMHBI
B pazoene npueooumcs nonnwiil nepeuerb OUOAKMUYecKux eOUuHUY, NOOIEHCAWUX YCEOEHUIO NPU U3YUeHUU

OAHHOU OUCYUNTUHBL.

- 1. Ilpenmer mucturuivHbl "®u3ndeckoe MeTauioBeneHue". MeTaulmuecKuid mMarepual Kak

¢dbynaaMeHT uBUIM3anuu. [IporpeccuBHbIe METOIBI MTOTYYEHUSI U 00paOOTKH METAIJIOB.
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- 2. Knaccudukanus metauioB. Kpucrammmdeckoe CTpOGHHWE M CBOMCTBA YHCTBIX METAJIOB.

M3oTtponus u aHU30TPOIHS CBOMCTB.
- 3. leheKThl KpUCTATTMYECKOTO CTTPOSHUS MeTaiioB. [lommmopdusm MeTaos.

- 4. DHepreTuyecKue yCJIOBHs Mpoliecca KpucTauin3aui. Mexanusm npoiiecca KpUCTaLTU3aIiHg.

HennputHbie kpuctaiuibl. CTpoeHHE peaTbHOTO CIUTKA.

- 5. Crnasel. IIpaBuno a3 I'n66ca. Tepabie pacTBOPHI, XUMHUYECKUE COSTNHEHHS, MEXaHUYECKHE

CMCCH.

- 6. Obumwe mnousitus o JIC. IlpaBuwiio otpeskoB. JIC 1BOMHOI cuCTeMBl, B KOTOpOil 00a

KOMITOHEHTa 00pa3ytoT HETIPEPHIBHBIH PsiJl TBEPBIX PACTBOPOB.

- 7. AC sBrexTnueckoro tuna. Knaccudukarus crutaBoB 3Toi cucreMbl. KpuBble oxNTaxaeHus U

CXEMBI CTPYKTYD.

- 8. I[C CIUTaBOB C TMCPUTCKTUYCCKUM IPECBpAlICHUCM, XUMHWUYCCKHUM COCAMHCHUECM U

noiumMopdHBIM TipeBpaiieHreM. Jlnarpammel «CocTaB-cBoiicTBay. 3akoH H.C. KypHakosa.

- 9. ®u3uKo-XMMUYECKHE CBOMCTBA keneza U yriepoaa. Ilomumopdusm.. Aycrenut, ¢eppur,

LIEMEHTUT, TIEPITUT, JICACOYpPHT.

- 10. Xapaxrepusie muanu U Touku JIC, (a3oBbie MpeBpalleHUs], KPUBBIE OXJIAXKICHHUS, CXEMBI

CTPYKTYp Pa3IMuHbIX cruiaBoB. Kitaccugukaiys sxene30yriaepoucThIX CIIaBOB.

- 11. IImoTHOCTP M CHKAMAEMOCTH METALUIOB. MArHWTHBIE CBOMCTBA METAJUIOB. BimsaHue

JICTUPOBAHMSI, HAKJIETIA, TOJMMOPGHOTO TPEBPAIIEHUS U TEPMUIESCKON 00pabOTKH.

- 12. TemnnoBoe paclIMpeHHE METAUIOB M €ro mnpupoaa . TemionpoBoAHOCTb U

TEMITEpPaTypOIPPOBOJHOCTh METAJUIOB U CIUIaBOB. 3akoH Bunemana-dpanna.

- 13. DnexTponpoBOHOCTE U 3JEKTpoconpoTUBieHre. 3akoH Maruccena. BrnusitHue nerupoBanus,

HakJIera ¥ TepMOOOPaOOTKH Ha AJIEKTPOCOTPOTHBIICHHUE.

- 14. TepmosnexTprueckue CBOMCTBa METaIOB W CIuiaBoB. Ddexts 3eebeka, [lenbrhe u

Tomcona. TO/IC omHodazHBIX 1 1BYX(Da3HBIX CIIABOB.

- 15. MexaHu3Mmbl IIacTU4ecKoil Aedopmaru MeTawioB. [IpoYHOCTHBIE M IIIACTUYECKHE

CBOMCTBa IIPpU UCIBITAHUAX Ha PACTSXKCHUEC, CXKATUEC, M3rHo.

- 16. MexaHnu3mbl 3apOXKIECHUS U PA3BUTHUA TPEUIMH. Bs3koe M XpymnKoe pa3pylleHHeE.

XaAHOIOMKOCTh. 3aMEJIEHHOE pa3pylICHUE.

- 17. Ilpupoma yCTaIOCTHOro pa3pylieHus. ManonukioBas ¥ MHOTOLMKIIOBAs YCTaJIOCTb.

Jlnarpamma ycTaiocTHOTO paspyrieHus. OCOOEHHOCTH YCTaJIOCTHOTO U3JIOMa.

- 18. SBnenune nomyudectn. dusnueckas npupoja nonsydectd. Juarpamma nonsydectd. Bujsl

noyiBy4YecTh. JyuTenbHast POYHOCTh U I0JITOBEYHOCTh. METO/IbI UCTIBITAHUH.

- 19. ®usnueckuii cMbIcn TBEpAOCTH MeTauioB. Kitaccudukaiyss METONOB HCIBITaHUS Ha

TBEPJOCTb. B3anMOCBsI3b MEXTy TBEPIOCTHIO, IOTYYEHHOMN pa3HbIMUA METOIAMH.

3.2.JIeknuu
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Ne Oo0beMm, Jdunaxr.
Pa3zngen nucnunInHbBI Tema nexnun
n/n 4acoB (107030701181
1 1.1.BBenenue 2 Beegenne 1
1.2.Teopust 4MCTBIX 2,3
2 2 Teopus 4UCTBIX METAJUIOB
METaJJIOB
1.3 Kpucrammuzamus 4
3 p H 2 Kpucrannuzamus MeTanioB
METaJUIOB
1.4.Teopus 5
4 2 Teopust METAIUTMYECKHUX CTUIABOB
METAJUINIECKHUX CIUIABOB
1.5. lnarpamMmbl 6,7
5 cocrostaus (JIC) ) Juarpammsr coctosiaus (JIC) u cTpykTypa TBOWHBIX
CTPYKTYpa JABOHHBIX CIUTaBOB
CIJIAaBOB
1.6.[lnarpamMmbl 8
6 cocrostaus (JIC) ) Juarpammer coctostaus (JIC) 1 cTpykTypa CIuiaBoB
CTPYKTYpa CIUIaBOB Pa3NUIHOTO THUTIA
Pa3IUYHOTO TUMNA
1.7.XKene3oyriaepoanucreie 9
7 CIUIaBbl — CTaJIU U 2 JKenezoyriepoaucTeie CIIaBbl — CTAJM U YYyTYHBI
YYTYHBI
1.8.{uarpamma 10
8 cocrosinus «2Keneszo- 2 Juarpamma cocrosiaust «2Kene3o0-ueMeHTHT
LIEMEHTHUT)
2.1.®Ouznyeckue 11
9 CBOICTBa METAJIIOB U 2 duznyeckue CBOWCTBa METAIIOB U CILJIAaBOB
CIUIaBOB
2.2.Temodusnueckue 12
10 CBOIICTBa METaJNIOB U 2 Temnodusnyeckre CBOWCTBA METAILIOB U CIIABOB
CIJIAaBOB
2.3.20eKTpuYecKre u . 13, 14
DNEeKTpUUECKUE U TEPMOIIEKTPHUECKUE CBOMCTBA
11 TEPMODJICKTPUICCKUE 2
. METaJUIOB
CBOICTBAa METAJIJIOB
2.4 MexaHudeckue . 15
o MexaHI4YeCKHe CBOMCTBAa METAJIIOB ITPH CTATHIECKUX
12 CBOKCTBa METAJIJIOB TP 2
WCTIBITAHUSAX
CTaTHYECKHUX MCIBITAHHUIX
2.5.®usndeckas mpupoaa 16
13 | pa3spymeHus METauIoB U 2 Om3ryecKas MpUpoJia pa3pylIeHHs] METAIIIOB U CIUIaBOB
CIJIABOB
2.6.Ycranocts u 17
14 | BBIHOCITMBOCTH METAJJIOB 2 VYeTanocTs M BBIHOCIMBOCTh METAJUIOB U CILIABOB
U CIUIaBOB
2.7.KapomnpodHocTs 18
15 2 ’KaponpouHOCTh METAIITIOB U CILIaBOB
METaJJIOB U CIIJIABOB
16 | 2.8.TBeprocTb METAIOB 2 TBepaOCTh METANIOB 19
HTroro: 32

3.3.Conep:xaHue JIeKI U,
1.1.1. Beaenne (A3: 2, CPC: 0)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Omucanmne: Meraiumyeckre Marepuan Kak (yHIaMEHT LMBHIM3ALMU. BiusHue HOBEHUIIMX
JOCTH)KEHUI Hay4HO-TEXHHUYECKOrO IMporpecca Ha pasiMyHble OTpacid MeTaurypruu. TpeOoBaHus K
KauecTBy M paclIMpeHHe copTaMeHTa usznenuidl. [IporpeccuBHble MeTOABI MONydeHUs M 0O0pabOTKH

MCTaJlJIOB.
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1.2.1. Teopusi unctbix Meta/uioB (A3: 2, CPC: 2)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: Krnaccupukanmss wMetamuioB. CTpoeHHME H  CBOMCTBA  YMCTBIX — METAJIOB.
Kpucrammyeckoe ctpoenne metawioB. M3oTporus u aHu3oTponus Tel. JedeKThl KpUCTaUTMIeCKOro

crpoenust. [Tommopusm MeTasos.

1.3.1. Kpucranauszanus meranion (A3: 2, CPC: 2)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onucanue: DHEPreTUUECKHE YCIIOBHUS MPOLECCAa KPUCTALUIM3ALUMM. 3aKOHBl KpUCTAIM3aLlUU.
Mexanu3m mporiecca Kpuctammzauun: teopusi Yeproa J[.K., aromHbIii MexaHusm QopmupoBaHus

KpucTayuioB. JlenaputHbie kpuctawibl. CTpoeHre peaabHOro cimTka. MoanuipoBaHe paciijiaBoB.

1.4.1. Teopust MeTasuImueckux ciiaBoB (A3: 2, CPC: 2)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekus

Omucanne: O6uwe cBeieHus o cruiaBax. [IpaBuna ¢a3 I'nd6ca (MOHATHS 0 KOMIOHEHTaX, (azax).
Bunsl  B3amMmopeiicTBHS MeXTy KOMIIOHEHTAaMHU: TBEPABIE pPACTBOPBI, XWMHYECKHE COCIWHEHHUS,

MCXaHUYCCKHUE CMECH.

1.5.1. Iuarpammsl coctosiHust (JIC) u crpykrypa aBoitnbix ciiiaBoB (A3: 2, CPC: 2)
Tun gexuun: MHPOpMATMOHHAS JISKITHST
®opma opranmsaumu: JIekus

Onucanue: OOmme nonsatus. IlpaBuna otpeskoB. JIC cucrempl, B KOTOpOW JBa MeTaylia
00pa3yroT HeNpepbIBHBIN psia TBEPABIX pacTBopoB. JIC sBrekTHueckoro tuma. Kiaccudukanums 3Tux

criaBoB. Kpucrammsaius pa3inuHblX Cru1aBoB. KpuBble 0XI1aXI€HUS M CXEMBI CTPYKTYP.

1.6.1. Iluarpammel coctositusi (JIC) u crpykrypa cniiaBoB pazmmyunoro tuna (A3: 2, CPC: 2)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanue: JIC CrulaBoB ¢ NEPUTEKTUYECKUM IIPEBPALLCHAEM, XMMUYECKAM COCIUHEHUEM U
nomuMophHBIM  TipeBpaieHueM. Jluarpammbl  «CocCTaB-CBOMCTBa» METALIMYECKHX CHUCTEM. 3aKoH

H.C.Kypnaxosa.

1.7.1. Kene3oyriepoaucroie CiiiaBbl — cTaju 1 4yrynnl (A3: 2, CPC: 2)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Omucanmne: OU3MKO-XMMHUYECKHE CBOWCTBAa kene3a M yriepona. llomumopdusM. Buer
B3aMMOJICHCTBHUS KeJle3a C YIVIEPOJOM: ayCTEHHUT, (eppHT, IEMEHTHT, MEXaHUYeCKHe cMecH (IepiuT,

nenedypur).

1.8.1. luarpamma cocrosinust «Kesnezo-uementunr» (A3: 2, CPC: 2)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Onucanue: XapakTepHble JHMHUA W TOYKM JMArpaMMBbl  COCTOSIHMS, HOHBApHAHTHBIC
MIPEBPAIICHUS, KPHUBBIE OXJAKICHUS M CXEMbl CTPYKTYp pa3luuHbIX cIiaBoB. Knaccudukanms

KEINE30YTIIEPOUCTHIX CIIIABOB: 1) IO CTPYK-Type; 2) M0 Ha3HAUEHHIO; 3) TT0 Croco0y MPON3BOICTBA.

2.1.1. ®usuyeckue cBOMCTBA MeTALIOB U cmuiaBoB (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekius

Onucanue: IDIOTHOCTE MW CKUMAEMOCTh METAJUIOB. MAarHuTHBIE CBOWMCTBA METAJUIOB:
JMaMarHeTUKY, TapaMarHeTUKd, (eppoMarHeTUKd. BiusHHMe jerupoBaHus, Hakierna, MOIMMOp(HOro

NPEBPAILEHUS U TEPMUIECKON 00pabOTKU Ha 3T CBOMCTBA.

2.2.1. Tenniopuzuyeckue cBOCTBA MeTALIOB U ciuiaBoB (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanme: TerioBoe pacmmpenue MmeTawioB. [Ipupoaa TEmIoOBOro paclMpeHvs METAIIOB.
3akoH ['pronaiizeHa. TerionpoBOJHOCTH METAUIOB M CIUIABOB. TeMIepaTypONnpOBOJHOCTh. 3aKOH

Bunemana-®panna. Bnusaue TexHOI0rnueckux (pakTopoB HA 3TH CBOWCTBA METAJIJIOB.

2.3.1. DyleKTpUYECKHe U TepMOdJIeKTpuYecKkue cBoiicrBa MeTaioB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranmsaumu: JIekuus

Onucanue: OIEKTPONPOBOJHOCTh M JIEKTPOCONPOTUBIIEHHE. 3akoH MarucceHa. BimsiHue
JIETHUPOBAHUsI, HAKJIENa U TEPMOOOPAOOTKH Ha IIEKTPOCONPOTUBIEHHE. TepMOIIEKTPUYECKHE CBOWCTBA
MeTauioB U crutaBoB. DddexTol 3eedeka, [lempthe 1 Tomcona. TOJC omnodasHbix U ABYX(a3sHBIX

CIIJIaBOB.

2.4.1. Mexannueckue CBOICTBa MeTA/UIOB NPU cTaTH4eckuX ucnbiTaHusax (A3: 2, CPC: 4)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Omucanmne: MexaHu3Mbl IIACTUYECKON nedopmariiy MeTauioB. [IpouHOCTHBIE U IJIACTUYECKHE

CBOICTBa MPH UCIIBITAHUSIX HA PACTSHKEHHUE, CXKaTHE, U3THO.

2.5.1. ®usuyeckasi NPUPOAA pa3pylieHHsi MeTaLI0B U ciiiaBoB (A3: 2, CPC: 6)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onucanue: MexaHuU3Mbl 3apOXKJICHHUS] U PAa3BUTUS TpEHIMH. Bsi3koe M XpynKoe pa3pylieHHE.

X1aIHOIOMKOCTb. 3aMeJJIEHHOE pa3pyLICHHE.

2.6.1. YcTanocTb U BBIHOCIHBOCTH MeTALIOB U ciuiaBoB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JTeKIus
®opma opranm3aumu: JIekuus

Onucanue: [Ipupoaa ycragocTtHOro paspyiieHus. MeTo/ibl UCIIBITaHUS U PA3HOBUIHOCTH ITUKJIOB
HarpspKeHUd. MasjolMKIIOBass MU MHOTOLMKIIOBAs yCTAJOCTh. /[narpaMma yCTalOCTHOTO pa3pyLIEHUS.

Oc0o0EHHOCTH YCTAIOCTHOTO H3JI0MA.

2.7.1. 7Kaponpo4HocTh MeTaJLI0B U c1aBoB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Onucanue: fIBnenue nonsydectd. dusnyeckas npuposaa nomazydectu. JlparpamMma nosia3ydecTH.

BI/II[I)I IMOJI3YYECTH. ,HJ'II/ITGJ'IBHaﬂ IMPOYHOCTH U JOJITOBEYHOCTD. MCTOI[I)I HCIIbITaAHUS.

2.8.1. Tepaocts Meta/ioB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Omucanne: Ousnyeckuii cmpica TBepaocTH. Knaccudukarys METOH0B HCTIBITaHUS TBEPHAOCTH.
TBepmocts mo bpunemto, TBepaocTh 1o Bukkepcy, TBepaocte 1o PokBemty, MHKPOTBEPAOCTb.
B3aumocBs3p Mexay 3HAYEHUSIMH TBEPJOCTH, MOJYYEHHBIMU pPa3IMYHBIMH METOJAaMHU HCIBITAHUS

TBEPJOCTH.

3.4.0IpakTnyeckue 3aHATUS

Ne Pazpnen Oobem, Jdupakr.
TeMa NpaKTHYeCKOro 3aHSITHSA
N/l | AUCHUILUIAHBI 4acoB e/IMHALbI
1 1.5.luarpaMMel 4 JIBoiiHas tuarpaMMa COCTOSIHUS CILUIAaBOB C HEOTPaHUUEHHON 5,6
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cocrostaus (J1C)
U CTPYKTypa
JIBOMHBIX
CILIaBOB

PacTBOPUMOCTBIO KOMIIOHEHTOB

1.6.[lmarpamMmbl
coctostaus (JIC)
U CTPYKTypa
CINIAaBOB
Pas3IUIHOrO
TUITA

JIBOiiHBIE AMAarpaMMBI COCTOSTHHS CIUIABOB C IBTEKTHICCKUM U
MEPUTEKTHYECKUM MTPEBpaIICHIEM

5,6,7,8

1.6.[lmarpamMmbl
cocrostaus (JC)
U CTPYKTypa
CIIaBOB
pa3in4HOro
THUITA

ﬂBOﬁHLIe JAuarpaMMbl COCTOSAHUS CIIJIAaBOB C XUMUYCCKUM
COCANHCHUEM

5,6,8

1.6./luarpaMMel
cocrostaus (JC)
U CTPYKTYypa
CIJIABOB
Pa3IMYHOTO
THIA

JIBoiiHBIE THAarpaMMBI COCTOSTHHS CIUTaBOB C OJIMMOP(HBIM
MIPEBPAIICHIEM OJHOTO 1 000MX KOMIIOHEHTOB

5,6,8

2.4 Mexann4dec
KHE CBOMCTBA
METAJIJIOB MPH
CTaTHYECKUX
HCIBITAHUIX

[TepBuuHas craTucTHUECKast 00padOTKa Pe3yIbTATOB
MEXaHWUYECKHUX UCTIBITAaHUH ¢ TOMOIIBI0 iporpaMMebl "STADIA
6.2"

2,5,15,16

2.6.YcTanocTs 1
BBIHOCIIMBOCTH
METAJUIOB U
CILIaBOB

PaC‘leTHO-3KCH€pI/IMeHTaJ'ILHaH OILICHKA XapaKTCPUCTUK
COIIPOTUBJICHUSA YCTAJIOCTU

2,5,16,17

2.8.TBeprocts
METaJIOB

Onpez[eneHI/Ie TBEPAOCTHU CTAJIU IO CCUCHUIO IIPYTKaA.

Hroro:

32

3.5.Conep:xaHue NPAaKTHYECKUX 3aAHATHI
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1.5.1. /IBoiiHasi AMarpaMMa COCTOSIHMA CIUIABOB ¢ HEOTPAHUYEHHOI PAaCTBOPUMOCTBIO
kommnoHeHToB (A3: 4, CPC: 0)

®opma opranmsaumu: [Ipakrruueckoe 3aHsTHE

1.6.1. /IBoiiHbIe IMArPAMMBbI COCTOSIHMS CILJIABOB € IBTEKTHYECKUM U NMEPUTEKTHYECKUM
npespawmenueM (A3: 4, CPC: 0)

®opma opranusanmu: [Ipaktuueckoe 3aHsaTue

1.6.2. /IBoiiHble AUArPaMMbI COCTOSIHHS CIUIABOB ¢ XUMU4YecKnM coeannenneM (A3: 4, CPC: 0)
®opma opranusanmu: [Ipaktuueckoe 3aHsaTue

1.6.3. /IBoiiHbIe IMATPAMMBI COCTOSIHMA CIIJIABOB € MOJIUMOP(HBIM NpeBpalieHneM 0HOro 1 000uX
komMmnoHeHTOB (A3: 4, CPC: 0)

®opma opranmsauuu: [Ipakruueckoe 3aHsTHE

2.4.1. [lepBuuHasi craTucTU4YecKasi 00padoTKa pe3yJbTaTOB MeXaHUYECKUX UCTIBITAHMI €
nomoubio nporpammsl "STADIA 6.2'" (A3: 6, CPC: 0)

®opma opranusanmu: [Ipaktuueckoe 3aHsaTue

2.6.1. Pac4eTHO-3KCIIEPUMEHTAJIbHAS OLICHKA XapPAKTEPUCTHK CONPOTHBJICHHs ycTanocTu (A3: 6,
CPC: 0)

®opma opranmsaumu: [Ipakrruueckoe 3aHsTHE

2.8.1. Onpenesienne TBEPAOCTH CTAJIM MO cedeHuIo npyTka. (A3: 4, CPC: 0)
®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

3.6.J1aGopaTopHblie padoThI

Ne Pa3nen HaumenoBanue 1a00paTOpHOIi HaumenoBanue Oo0bem, | Jupakr.
n/n | JTHCHUILIMHBI padoThI JabopaTopun 4acoB €IMHHIbI
1.3.Kpucramn MarepuanoBeneHue u 1,2,4
1 n3auus Kpucrannuzanus TepMHUecKasi 00paboTka 4
METaJIOB
1.7.Kene3zoyr 9,10
aepoaucteie | MHKpOCTpYKTypa
2 CIIJIaBbI — JKEJIE30yTIIEPOIUCTHIX CIIIIABOB B 4
CTaH U PaBHOBECHOM COCTOSIHUH
YYTyHBI
2.1.®usnyeck 2,11
3 fie cpoucraa OmnpeneneHre MIOTHOCTH METANIOB 4
METAIJIOB U
CIJIABOB
2.4 Mexannue 2,5,15,16
ckue cBoiictBa | OmpezneneHue MPOYHOCTHBIX U
4 METAJJIOB MPHU | TIACTHYECKHUX XapaKTEPUCTUK 4
CTaTHYECKHX | METAIJIOB U CIJIaBOB
UCTIBITAHUSX
Hroro: 16
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3.7.Conep:xanue 1a60paTOpHBIX padoT
1.3.1. Kpucramumsauus (A3: 4, CPC: 0)
®opma opranusanuu: JlaboparopHas padota

1.7.1. MUKpPOCTPYKTYpa Kej1e30yIJIepOIUCThIX CIIABOB B paBHOBeCHOM cocTosinum (A3: 4, CPC: 0)
®opma opranusanuu: JlaboparopHas padota

2.1.1. Onpenesienne 10THOCTH MeTa/LIOB (A3: 4, CPC: 0)
®opma opranmzanum: JlabopatopHas padora

2.4.1. OnpenesieHne NPOYHOCTHBIX U MJIACTHYECKHX XaPAKTEPUCTUK METAJLIOB M CIIaBOB (A3: 4,

CPC: 0)
®opma opranuszanuu: Jlaboparopuas padbora

3.8.KonTpoJb camocrosiTesibHOi padoTsl (KCP)

Ne Pasznen Oo0neMm, Tema KCP
n/n JMCIHUILTHHBI 4acoB
Hroro:
3.9.Conep:xkanne KCP

3.10.KypcoBbie padoThl M IPOEKTHI MO0 AN CHMUILINHE

3.11.I1poMe:xxyTOYHAS ATTECTALMS
1.
Ipuxpeniennble gaiabl: 3ayer (4 cemectp).doc

2.
Ipuxpeniiennble gaiabi: Dx3ameH (5 cemectp).doc

4. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS JJIA
CAMOCTOSTEJBLHOM PABOTHI OBYUYAIOIIUXCS 11O JJUCHUILIMHE

1. OcHOBHAas 1 AONOJTHUTENBHAS JINTEPATYpaA MO JUCLUTIINHE
2. Pecypchl nH(MOPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTr «HTepHeT.
3. Pecypcol HayuHO-TexHIYecKor Oubmmorekn MAU.

4. adopmariioHHbIE CTEH/TBI KadeIphl.
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5.  ®OHJ OLUEHOYHbBIX CPEJCTB JJIsl MPOBEJEHUSI IPOMEKYTOUYHOI
ATTECTAIIAM OBYYAIOIIMXCS O JUCIUTIINHE

Onucanue nokaszaTtenel, KpUTepUn OLIEHUBaHUSA KOMIIETEHIIMM M OMHMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIOTCS B cooTBeTcTBUU C [lonokeHneM O OauIbHO-pEHTHHTOBOM CHCTEME OIICHKHU
pe3yibpTaToB 00ydeHus: cryaeHTtoB no aucturumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJI0KEHUS «PEUTHHT 11O TUCITUTIIIMHEY).

Jlyist OlIeHUBaHUSI WHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/JIaHUN O0yYaIOIINXCS

WCTIONB3YIOTCA cheayromnue kputepun 1o 100-0amuibHOM mIKane:

1. dopmynupoBaHHE MPEACTABICHHON HHGOPMAIIMH B BUE TPOOIEMBI;
2. Ilpemyoxenue cnoco0a pemeHus mpooIeMbl;

3. OO6ocHOBaHME CTIOCO0a pelIeHUs MPOOIEMBI;

4. JlemoHCTpamus crocoda penieHus npoOaeMsbl.

O1ieHUBaHUE OCYILECTBIISAETCS MO CICAYIONIEH IIKAJIE:

100-6anmapHas mIKana Pe3ynbTaT ocBOCHMS
MmeHee 40 Kputepuii He cpopmupoBan
41-70 Kpurepuii ueTko He BbIpaXkeH
71-100 Kpurepuii BbpaXkeH 4eTKO

Jl1s olleHMBaHUS CUTYAITMOHHBIX 3aJJaHUN UCITONIB3YETCs CIICIYIOIIas IIIKaja;

100-6amapHas mIKana Pe3ynbTaT ocBOCHMS

oOyJaronuiicss He MOXeT cHOpPMYITHPOBATH
menee 30
npo0sieMy, MPeACTaBICHHYIO B 3aIaHUH

oOy4varonuiics GopMyIUpyeT MOCTaBICHHYIO
3a/1a4y, y Hero chopMupoBaHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO

) OTCYTCTBYIOT UHTCTPUPOBAHHBIC ITOHATHA U
HaBBIKH, B PE3yJIbTATE YETO JOMYIICHBI

OIMOKHU B PEIICHUHN U 3aJaHHUEC HE BBIIIOJITHCHO

3aJJaHKe BBINIOJIHEHO, 00yJatoLIHiics
MIPUMEHSIET 3HAHMSI ISl pEIICHUS
51.80 MOCTaBJIEHHOM MPOOJIeMBI, OJHAKO HE
) c(hOpMHUPOBAaHbI KOMIIETEHIIUH, BCIEICTBUE
4yero o0y4yaromuncst UCTIBITHIBAET 3aTPYAHEHUS

B ICMOHCTpAalUun CII0C000B peUICHUA 3aa9u

3a/1aHK€ BBIMOJIHEHO KaK B TEOPETHUYECKOM,
81.100 TaK U B MPAKTUYECKOM IUIaHEe, 00yUaroluics
JIETKO IEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTh

10 JAaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH Pe3yabTaThl 00yUeHHUsI, BKIIOUYAIOT B CE0s:
®  BOINPOCHI K MPOMEKYTOUHOM aTTeCTALINH.
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[TepeueHb KOMIETEHIMN U 3TAIbI KX (POPMUPOBAHUS MIPUBEICHEI B CIIEAYIOMIEH TabuIIe:
N HIndgp Komnerenuust Jtanbl GOpMUPOBAHUS KOMIIETEHIITHN
1 [K-4 Cr10co6HOCTS HCIONL3OBATE g | 3HAaTh COBpPEMEHHBIE TEXHOJIOTUM OLEHKM KayecTBa
HCCIEOBAHMAX H pacdeTax 3HAHAS O MaTEepHaJIOB M M3/ACTHHA U MPOLIEAYPHI CEPTUHUKAIIH
METOaxX HcCeIoBaHHS, amanu3za, | YMETh  ONpPENENATh ¢usznyeckne, XUMHUYECKHE,
JMArHOCTHKA ¥ MOJEJIHPOBAHUS CBOjicTB | MEXaHUUECKHE CBOﬁCTBau MaTepHaoB npu
BemecTB  (MarepuanoB), (usuueckux u | PASTHIHBIX BUIAX UCIIBITAHUN
XHMHYECKHX TPOLIECCaX, MPOTEKAIOMMX B Brnagers MeTonamMu IUTaHUPOBAHHUST U NPOBEACHUSA
MaTepuaiax Mpy uX M0JyYeHHH, oOpaGoTke | H3MEPHTEIBHBIX  OKCIEPHUMEHTOB, BEIOOpa U
¥ MoZMUKALIN MCIOJIb30BaHUS METOJIOB 00paboTKH
9KCIIEPUMEHTAIBHBIX TaHHBIX U OLIEHKH Pe3yJIbTaTOB
skcnepuMenToB CeMecTpsl - 4, 5
2 [K-6 CHOCOGHOCTh  MCTIONB30BaTh HA TPAKTHKE 3HaTh O BO3MOXKHOM B3aUMOJICHCTBUU MaTEpPHAIIOB U
COBPEMEHHBIE TPEJICTABICHAS O BIHSAHUH M3JEIMA € OKpYXKalomlel  Cpejoi,  MomsiMu,
MHKPO- H HAHO-CTPYKTYpsl Ha cBoiictsa | *HEPTETHYECKHMH YaCTHIIAMH H H3ITy4EeHHEM
MaTepUaloB, WX  B3auMojeicTBam ¢ | Y METh KOHTPOIHPOBATh CBOMCTBA MaTepHasios nocie
OKpy’Kalowwlell cpeoi, moasmu, uacTunamu | X B3AUMOJICHCTBHM ¢ OKpyKaiomied — cpenoi,
¥ M3I1y4eHHAME TIOJISIMH, SHEPreTUIECKUMHU YacTUIIAMH u
U3ITyYEHUEM.
Brnagetb  COBpeMEHHBIMH  MPEICTABICHUSAMU O
BIMSSHUM MHUKPO- U HAHO-CTPYKTYpbl Ha CBOWCTBA
MaTepuajoB, HUX B3aUMOJIEUCTBUU C OKpYKarolen
cpenoil, MOJsMHU, DHEPreTHUYECKUMH YacTUIaMH U
usnydeHuem CemecTpsl - 4, 5
KoMI1eKT THIIOBBIX UHIUBUAYAJBbHbIX 3aJlaHuM
Ne Paznen Oomnbem,
HaunMeHoBaHMe TUIIOBOTO 3aaHUsI
n/n JHCHMIJIMHBI 4acoB
Juarpammel
cocrostaus (JIC)
1 U CTPYKTypa 18 PeanbHbie 1BOMHBIE AMarpaMMbl COCTOSIHHSI METAJNIMYECKUX CUCTEM
CIIaBOB
Pa3IMYHOTO THTIA
Hroro: 18

Copep:xanne TUIOBBIX 3aaHUI

1.6.1. PeasibHble IBOMHBIE THATPAMMBI COCTOSTHUA MeTa/LuTnYeckux cucrteM(CPC: 18)

Temaruka: /luarpaMmmbl COCTOSIHUS U CTPYKTYpa JIBOMHBIX CIJIABOB.

JlnarpamMMbl COCTOSTHHSL ¥ CTPYKTYpa CIUTaBOBPA3IMYHOTO THIIA.

Tun: Pedepar

IIpuxkpenniennsie ¢aiibi:

cucrem.doc

PeanbHble 1BOMHBIE JHMAarpaMMBbI

COCTOsSIHHUA MCETAJNIMYCCKUX

Bonpocsl K NpOMeKYTOYHOM aTTeCTALMU

«DPU3NIECKOE METAJLIOBEICHHUE)

1. 3auer (4 cemecTp)
Ipuxpenyennbie aiabi: 3auet (4 cemectp).doc
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2. Oxk3ameH (5 cemecTp)
Ipuxpeniennbie aiabi: Dx3amer (5 cemectp).doc

6. NEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHOM YYEBHOM JINTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI JTUCIIUITIJINHBI

a)OCHOBHAs JIUTepaTypa:

1. ®erucos, I'.Il. MarepuanoBenenne u TexHonorus MatepuayioB: ydeOHuk /[.I1. detncos, D.A.
Iapudymmn. - M: THOPA-M, 2014. - 397 c.

2. Konaues, b.A. ®usnueckoe marepuanoseaenue /b.A. Komaues, A.A. Unbun, 10.b. Eroposa — M.: UL
MATMH, 2007. - 457c.

3. AnmackuH, A.M. MarepuanoBefieHne B MalllMHOCTPOCHUH: YUYE€OHHK Jyisa OakaimaBpoB /A.M.AnmackuH,
IO.E. Cenos, A.K. Oneruna, B.H. Kimnmos. - M.: U3natensctBo FOpaiit, 2013. - 463 c.

4. JIupummn, b.I'. ®usnueckue coiictBa MetayuioB / b.I'. Jlusmmn u [ap.] — M.: Meramnyprus, 1980. -
320c.

5. 3onorapeBckuii, B.C. Mexanndeckue cBorictBa MmetayiioB. — M.: MUCHC, 1998. - 400c.
0)10TIOTHUTENbHAS JIUTEPATYpa:

1. Ap3amacos, B.H. Marepuanosenenne / B.H. Ap3amacoB u [ap.] — M.: uzg. MI'TY um. H.D. baymana,
2003. - 648c.

2. Jlaxtun, FO.M. Matepuanosenenue / FO.M. Jlaxtun, B.I1. JleontseBa. — M.: Mammuoctpoenue, 1990. -
528c.

3. ManbkoB, A.B. Kpucrammmsanus (MeToanveckre ykasaHus K j1abopatopHoit padore)/ A.B. Masnbkos,
W.J. Huzkun. — M.: U] MATH, 2006. - 14c.

4. llleBuenko, B.B.MukpocTpykTypa Kele30yriiepoAUCThIX CIUIABOB B PABHOBECHOM COCTOSTHUM
(Merommueckue ykazaHusi K JaboparopHoil pabdore)/ B.B. IlleBuenko B.B., N.J. Humskun. — M.: UL
MATH, 2006. — 30c.

5. ManbkoB, A.B. ®u3ndeckie cBOWCTBa METAJUIOB: JJabopaTopHbIi npakTukyMm / A.B. Manbkos, N./1.
Huskun. — M.: U1 MATH, 2005. —40c.

6. MamonoBa, ®.C.MexaHuueckue UCHbITaHUS Ha pacTskeHue. OnpeneneHue MPOYHOCTHBIX U
TJIACTUYECKUX XaPAKTEPUCTUK (METOJMUYECKUE yKazaHHs K jabopatopHoit padore) / @.C. MamoHOBa,
10.B. Eroposa, A.B. [Ipanuius. — M.: U1 MATH, 2006. — 23c.

7. Eroposa, 10.b. TlepBuuHas ctatucTrueckass oOpabOTKa pe3yabTaTOB MEXAaHWYECKHX HCIIBITAHUN B
nporpamme STADIA (meromnueckne ykazaHusi K mpakTuueckomy 3aHstuio) / FO.b. Eroposa, @.C.
MawmonoBa, A.B. [Ipanumuna. — M.: ULl MATH, 2006. — 15c.

8. IpanuninH, A.B. JlnarpaMMbl COCTOSTHHSI IBOMHBIX METAUTMUECKUX CUCTEM (METOAMYECKHE YKa3aHUs K

IIpaKTHUECKOMY 3aHsTuio0). — M.: MATH, 2013. — 30c.
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9. JlpanuimH, A.B. PacueTHO-3KCniepUMeEHTalIbHas OIICHKA XapaKTEPUCTHUK COMPOTUBIEHUS YCTAIOCTH

(MeTomMYecKre yKa3aHus K pakTudeckomy 3ausaTuio). — M.: MATH, 2013. —21c.

7. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOMN
CETU «<MHTEPHET», HEOBXOJUMbIX JIJISI OCBOEHUS JTUCLHUIIJINHBI
Jns obecnedeHust  oOpa3oBaTenbHOTO  TIpoliecca IO JIUCHUIUIMHE — OOyJaroIuMcs
MPEOCTABIISIETCS BOBMOXKHOCTh KPYIIIOCYTOYHOTO JHUCTAHIIMOHHOTO HWHIMBHIYaJbHOTO JIOCTyNa K
JNEKTPOHHBIM OWOIMOTEUHBIM CUCTEMaM U3 J000H TOYKH, B KOTOPOM HMMEETCs JOCTYN K CETU

«HHTepHeTY.

HaumenoBanue pecypca HNHTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

DNEeKTpOHHAs OoubnmoreyHas cuctema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareancrBo Jlaunp"

DnektpoHHas 6ubimoredHas cuctema OO0 e.lanbook.com

"U3natenbcTBo Jlann".

00O "dexTpoHnoe m3naTeabcTo FOPAVIT"

OneKkTpoHHass OMOIMOTEYHAs] CHCTEMa TOPAMNT. DBC | http://biblio-online.ru,
"JlerennapHble KHUTH" https://biblio-

online.ru/catalog/legendary

JuaexkTpoHHas oubamoreka MAU

OnektponHas 6ubimoreka MAU (cooctBennocts MAN). | http://elibrary.mai.ru/MegaPro2/
Web

duexkTpoHHas Oudanorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DneKTpoHHAas oubmoTeka Koncoprumyma | http://elsau.ru
a’POKOCMHMUYECKHUX BY30B Poccum.
bubanoreka POOU
bubnmnorexa POOU | http://www.rfbr.ru/rffi/ru/library
Enunoe okHO 10ocTyna K o0pa3oBaTebHbIM pecypcaM
Ennnoe oxHO 1ocTyna Kk 06pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU | http://polpred.com
00O "PYHDB"
OnektpoHHas 6ubmmotevyHas cuctema eLIBRARY. | http://elibrary.ru
00O "HauunonanbHblii Hu(pposoii pecypc "Pykont"
00O "HammonansHsiii iudposoit pecypc "Pykont". | http://text.rucont.ru
000 "UBHUC"
000 "UBUC". | http:/ivis.ru

OOO "HHTerparop aBTOpCcKOro npasa'
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http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
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http://text.rucont.ru/

OOO "HnTerparop aBropckoro npasa" 1Qlib. | http://www.iglib.ru/

®I'BY "PI'B"
DnektpoHHas 6ubimoteka qucceptarnuii PI'b. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://H36.pd

HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "Hammonanwhuerit | http://archive.neicon.ru
OnexkrponHo-MHpopmanmonnsiii Koncopumym".
HayuHble OJIHOTEKCTOBBIE PECYPCHI U3AATEILCTBA http://link.springer.com/
Springer (apxuB).

Hay4yHble TIOJHOTEKCTOBBIE JKypHaJlbl — M3/aTenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

Baza maunaeix GreenFile xomnmanuu EBSCO. http://www.greeninfoonline.com.

BHemHeskoHOMHUYeckoe o0bequHeHHe " AkageMHUHTOPT"

American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®OI'BY "T'TIHTB Poccun"
baza nanapix Web of Science (mpaBoobnamarens - | www.webofscience.com
Thomson Reuters, ¢ 03.10.2016 1. - Clarivate Analytics).
baza nannbix Scopus u3narenncTBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunsix u | http:/link.springer.com/
00pa3oBaTeNbHBIX MEIISX. http://www.nature.com/
Springer
Nature
baza ganneix kommannun EBSCO Publishing: http://search.ebscohost.com

b/l CASC. BJ] MathSciNet via EBSCOhost.

Hay4Hbple  MOJHOTEKCTOBBIE  KypHalbl W KHUTH | http://www.sciencedirect.com

n3narelncTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU

HayuHple MOTHOTEKCTOBBIE AaHTJIOSN3BIYHBIC JKypHabI | hitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKHE YKA3AHUA JJIS OBYUYAIOIINXCSI IO OCBOEHHMIO
T CHATIIAHBI

OddeKkTUBHBIM CIIOCOOOM pPa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
JTUCIUIUIMHBIL SIBIIIETCS CAaMOCTOsITENbHAs paboTa, KOTOpas HaIlelieHa Ha MpopaboTKy CTyAeHTaMu
MaTepuasa MpoueAnX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K NMPEACTOSIINM 3aHATHSIM.

CaMocTtosiTennbHasi paboTa CTYIEHTOB MPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE M3yUYE€HHE  MAaTepUalioB,
o0ecreunBaIIee COBMECTHYIO pPAa0OTy HECKONBKHUX CTYJICHTOB, YTO TIOJOKUTEIBHO BIHUSET Ha
KauyecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B TO ’xe BpeMs BBICOKAasi CTENEHb YCBOCHHS HW3Y4aeMOH IUCIUIUIMHBI JOCTUTAETCS MPHU
MTOCTOSTHHOM paboTe CTYJAEHTOB HaJ TEKYIIMM MaTepuajioM. B 3Toil cBs3u jkenareiabHa MpopadboTka
JEKIMOHHOTO MaTepuaja B JIEHb €ro MPOYTEHHS, YTO TO3BOJISIET, BO-NIEPBBIX, ONEPATUBHO (HA
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CJIEyIOIeH JIEKIINH) CHUMATh BO3HUKAOIINE BOMPOCH! U, BO-BTOPBIX, CO3/IaBaTh Oarak 3HAHUU IO
JUCLUIIIMHE 33JI0JITO J10 IPOMEKYTOYHOM aTTeCTAIUU.

[Ipy MoAroTOBKE K MPAKTUYECKUM 3aHATHSAM Takke HeoO0XoJuma MpopaboTKa JIEKITHOHHOTO
MaTtepuaga. ITO MO3BOJUT OCO3HAHO paboTaTh C IpellaraéMblM MaTepHalioM IpernojaBaTesieM Ha
MPAKTUYECKOM 3aHITHH, &, CIIEJIOBATENBHO, 3aKIa/bIBaTh 0a3y METOJUWK W TMPUEMOB MPU PEIICHUU
MMPAKTUYECKUX 3a/1a4.

[Tpu u3ydenun marepuaia HEOOXOJUMO JAeNaTh aKIEHT HE Ha 3a3yOpHMBaHWM MaTepuasa, a Ha
MOHUMaHUE ero (PU3NYEecKOW CyTH, YTO Pa3BUBAET MBIIUICHUE U TO3BOJIAET MOHITH METOIOJOTHIO
M3y4aeMOU NUCUUILIUHBIL.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' U, UCITOJIb3YEMBIX ITPU
OCYUWECTBJIEHUU OBPA30OBATEJIbBHOI'O MPOLECCA 1O JUCHUIIJIMHE
JluclMIuiiHa ~ OPUEHTHPOBaHA HA TPUMEHEHHE KOMITBIOTEPHOW TEXHHKH, PECYpCOB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», 3JeKTpoHHOH Oubimmorekn MAW nns
MoucKa, coopa, XpaHeHHsI, 00padOTKU U MIPEACTABICHHUS HH(POPMAITIH.

[Tporpammuoe obecnieuenue, THTepHET-pecypcChl, 3JEKTPOHHbBIE OMOIMOTEYHBIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IO OCBOEHUIO
JANCHUITINHBI

1. JIekIMOHHBIE 3aHITHS

1.1. KoHCIIEeKT JNeKuil o AUCHUILIMHE B 3JIEKTPOHHOM BUJIE;

1.2. KoMIIeKT 3J€KTPOHHBIX MPe3eHTaIUN/CIIaliIoB;

1.3. Aymutopuss kadeapbl «TexHomoruss W aBTOMaTH3amMsl OOpPaOOTKH MaTepHUATIOBY,
OCHAIIIEHHAsI IPE3EHTALMOHHON TEXHUKOM (BUAECONPOEKTOP, IKpaH, HOYTOYK).

2. JJaboparopubie pabOThI

2.1. JlaGopaTtopus «MeTanjaoBeJeHHEe U TepMHUecKas 00pabOTKay, OCHAIIEHHAs ONTHYECKUMHU
MeTaIorpaguuecKUMi MUKPOCKOIIAaMH M KOMILJIEKTOM MHKponuindosB, crenaom: "Iuarpamma
COCTOSIHUS KEIe30-IIEMEHTHUT" .

3. IlpakTrueckue 3aHATHS

3.1. KommnbroTepHsslii kitacc kadenpsl « TexHoaorus u aBromarusanus o0paboTKH MaTepHaIoBy;
3.2. Ilpe3enTanonHas TeXHUKa (BUICOTIPOCKTOP, SKpPaH, HOYTOYK);

3.3. IlakeTsl mporpaMMHOrO obOecrieueHus oOIIero HazHayeHHs (TEKCTOBBIA pemakTop Word
2007, Tabmuunsbnii nporeccop Excel 2007, mporpamMma co3IaHus U JEMOHCTPAIMK MPE3EHTAIUI
PowerPoint 2007).
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Ilpuaoxenue 1
K padoueii mporpaMme IMCIMIJIMHBI

«Pu3nyeckoe METAIIIOBEICHUE

AHHOTanuA padoueil NporpamMmsl
JucnumimHa @POU3HMYECKOe METAJUIOBEJICHUE SBISETCS 4YacThio bioka 1 JIMCHUIUIMHBI
JUCIUIUIMH TOATOTOBKM CTYAEHTOB IO HampaBiieHHI0 noAarotoBku 22.03.01 MatepuanoBeneHHE U
TEXHOJIOTUU MartepuanoB. /[lucuurmimHa peanusyercs Ha CrynuHo Qakynbrere  «MOCKOBCKUH
ABHUAIIMOHHOTO WHCTUTYTA (HAlIMOHAJILHOTO WMCCIIEOBATEILCKOTO YHUBEPCHUTETa)» Kadeapoi
(xadenpamu) TAOM.
JucuumiuHa HaneneHa Ha GopMupoBaHue ciaenyomux kommnerennuii: [1K-4 ITK-6.

ConepxaHue JUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3aHHBIX C: TEOPHUEH YMCTBIX
METAJLUIOB, TEOpHEH IIpoliecca KPUCTAJUIM3AllMM METAIJI0B M CTPOCHHEM METAJJIMYSCKOrO CIIUTKA,
TEOpUEH JBOWHBIX JHArpaMM COCTOSHHS METANIMYECKHX CHCTEM, aHAJHW30M JUarpaMMBl COCTOSHUS
"JKeNne3n0-IEMEHTUT" U MUKPOCTPYKTYPBI CTaJdel M O€NbIX YYyT'YHOB, TEOPETHYECKUM PACCMOTPEHUEM
OCHOBHBEIX (M3UYECKMX W MEXAaHHYECKHX CBOWCTB META/UIMYECKHUX MAaTEpPHaJIoB, HauOoJiee
pacOpoCTpaHEHHBIMU _Ha IMPAKTHKE METONAMH _ ONpeAeneHns] (HU3MKO-MEXAHMYECKHUX CBOMCTB
METAJJI0B M CIJIABOB, (DU3MYECKMMHU OCHOBAMH Da3pVIIEHHS METAUIOB M CIUIABOB.TEOPHUEN YHCTBIX
METAJLUIOB, TEOpHEH IIpoliecca KPUCTAJUIM3AllMM METAIJI0B M CTPOCHHEM METAJNIMYSCKOrO CIIUTKA,
TEOpUEH ABOWHBIX JHArpPaMM COCTOSHHS METANIMYECKHMX CHCTEM, aHAJW30M JUarpaMMBl COCTOSHUS
"JKeNne3no-IEMEHTUT" U MUKPOCTPYKTYPBI CTaJdel M O€NbIX YYyT'YHOB, TEOPETHYECKUM PACCMOTPEHUEM
OCHOBHBEIX (M3UYECKMX W MEXAaHHYECKHX CBOWCTB META/UIMYECKHUX MAaTEpPHaJIOB, HauOoJiee
pacOpoCTpaHEHHBIMU _Ha IMPAKTHKE METONAMH _ OIpeaeneHus] (HU3MKO-MEXAHMYECKHX CBOMCTB
METAJIOB M CIIJIABOB, (DM3MYECKUMU OCHOBAMM Pa3pYILIEHUs METAJJIOB U CILUIABOB.

[IpenoaBanye TUCHUILIMHBI MpEAycMaTpUBaeT cieayoomme (HOopMbl OpraHU3alud y4eOHOTO
nporecca: Jleknus, [IpakTrueckoe 3anstue, JlaboparopHas pabora.

IIporpaMMoOll AMCUMIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIA: IPOMEXYTOUYHAs
arrectauus B popme 3auert (4 cemectp) ,OKk3aMeH (5 ceMecTp).

OOmiasi TpyI0EMKOCTh OCBOCHHUS AWCIMILTUHBI COCTABJISIET 5 3aUeTHBIX eIuHUIl, 180 yacos.
[IporpamMmMo#l TUCIUTIIMHBI TIPETYCMOTPEHBI JeKIHOHHBIE (32 4acoB), mpakTtuueckue (32 vacon),
naboparopubie (16 dwacoB) 3aHATHs U (64 YacoB) caMOCTOSTENBbHON paboThl cryneHTta. llems
MpernojaBaHus JUCUUIUIMHBI CBOJIUTCS K OOYYEHHIO CTYIEHTOB B O0JIACTH TEOPETHUYECKUX OCHOB
CTpOGHUST W  CHelUPHUUECKUX  (PHU3MKO-MEXaHMUYECKUX  CBOWMCTB  METaUIoB,  Haubojee
pacnpoCTpaHEHHBIX METOJOB MEXaHWYECKUX MCIBITAHMM M HCCleoBaHUN (U3MYECKUX CBOMCTB
METANIMYECKNX MAaTepHalioB, TMOBEJCHUS METAUIOB B PA3JIMYHBIX YCIOBUSX BHEIIHUX U
9KCILTyaTallMOHHBIX BO3AEUCTBUN. [IJI TOCTHIKEHUS MTOCTABIEHHOM 1eNTM TPU U3yYEHUH AUCIUITIIMHBI
pemraercsi 3ajada HaJAENEHUS CTYACHTOB TOYHBIMU TEOPETHUECKUMH 3HAHUSAMH U TPAKTHYECKUMU
HaBbIKaMU M0 MPHUKJIAJHBIM MpoOIeMaM, YCTaHABIMBAIOIIUM CBSI3b MEXJY COCTAaBOM U CTPOECHUEM
METANTNYECKUX MAaTepPHaioB M HMX CBONCTBAMH, a TakKKe IOATOTOBUTH CTYJICHTOB K PEUICHHUIO
BKHEHIINX TEXHUYECKUX METAJJIOBETYECKUX 3a]a4.
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IMpunoxenue 2
Kk paloueii mporpaMme JHCIUIIIHHBI

«PHu3nyeckoe METAIIOBEICHUE

IIpukpenieHHslie ¢aiiabl

3auer (4 cemectp).doc

e A e

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.

IIpome:xyrounas arrecramus Nel

3auer (4 cemecTp)

Cemectp: 4
Bua xontpous: 34
Bomnpocnr:

Knaccudukanms metaimoB. CTpoeHHE M CBOMCTBA YHCTHIX METAJIJIOB.

Kpucrannuueckoe ctpoenue meramuioB. M3oTponust 1 aHu30Tponus Tedl.

JledeKxThl KpUCTaNINYECKOTO CTPOCHUS.

[Tomumopdu3m MeTaos.

DHepreTuyeckue yCIoBUs Mpoliecca KPUCTAIUTU3AINH. 3aKOHbI KPUCTAJUTH3ALIH.

Crpoenue peanabHOro cinutka. MoauduuupoBaHue paciiaBoB.

O6mme cBeaeHus o cruaBax. [Ipasuna ¢as ['n66ca.

Buasl B3anMoieCTBHS MEXKTY KOMIIOHEHTAaMU: TBEPABIE PACTBOPHI, XUMUYECKNE COCIMHEHUS,
MEXaHUYECKHUEe CMECH.

Huarpammsl coctostausi. O0mue noustus. [IpaBuna oTpe3kos.

JBoiinbie JIC cuctembl, ¢ HEOTPaHUYEHHOW pacTBOPUMOCTHIO KOMIIOHEHTOB.

JC sBrextnyeckoro tumna. Knaccuduxanus 3Tux cruiaBos.

Kpucrannuzanus pa3nnyHbix ciiiaBoB. KpuBble OXTaXKICHUS U CXEMbI CTPYKTYP.

JIC cru1aBoB ¢ IEPUTEKTUYECKUM IIPEBPAIICHUEM.

JIC crutaBoB XMMUYECKUM COEIMHEHUEM U MOTUMOP(PHBIM MPEBPALICHUEM.

Juarpammsl «CoctaB-cBoMcTBa» MeTaindeckux cucreM. 3akonsl H.C.Kypnakosa.
DU3UKO-XMMUYECKHE CBOMCTBA JKeJe3a U yIiiepo/ia.

[Momumopdusm xenesa.

B3aumopeiicTBue xeneza ¢ yriaepoiaoM: ayCTEHUT, (eppuT, LIEMEHTUT, MEXaHUYECKHUE CMECH
(mepnwut, nenedypur).

3HaueHue JMHUN U TOYEK IarpaMMbl COCTOSIHUS, HOHBaApUaHTHbIE TIPEBPAILICHHUS.

KpuBsie oxytax1eHust 1 CXEMBI CTPYKTYP Pa3IMYHbBIX KEJIE3HBIX CILIABOB.

Knaccudukanmst sxkene30yriepoIucThIX CIUTAaBOB: 1) MO CTPyKType; 2) M0 Ha3HAYEHHUIO; 3) 1Mo
croco0y IPOU3BOJICTBA.
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JIk3ameH (5 cemectp).doc
IIpomexyTounas arrecranusi Ne2
Dk3ameH (5 cemecTp)

Cemectp: 5
Buja konrpoasi: O

Bomnpochr:

—

[110THOCTB U CKUMAEMOCTh METAJLIOB.

MarauTtHble CBOWCTBA METAJIJIOB: TMaMarHeTUKH, TapaMarHeTHUKHU, (eppOMarHeTHKY.

Bnusiaue nerupoBanus, HaKJIena, HOJIMMOP(HOTO MPEeBpaIIeHUs] U TEPMUIECKO 00paboTKH Ha

9THU CBOMCTBA.

TennoBoe pacimmpenne MerauioB. [Ipupoza TENMI0BOro pacmpeHys METaIoB.

3akoH ['pronaiizena. TenaonpoBOAHOCTh METAIIJIOB U CILJIABOB.

TemnepaTyponpoBOJHOCTb METAIIIOB.

3akoH Bunemana-®panua.

Bnusiaue TexHoIOrHUecKuX (hakTOPOB Ha TEIIO(U3NIECKHE CBOWCTBA METAIJIOB.

9. DneKTponpoOBOAHOCTH U ANEKTPOCONPOTUBIICHHE.

10. 3akon MatucceHa.

11. Bniusiaue nerupoBanus, HaKJIena U TepMOOOpaOOTKH Ha AJIEKTPOCOMPOTHUBIICHHE.

12. TepMod3eKTprUUIeCKHe CBOWCTBA METAIJIOB U cIIaBoB. D ekt 3eedeka.

13. TepModIeKTpUYECKHUE CBOWCTBA METAIIIIOB M cTu1aBoB. D dekT [enpThe.

14. TepMo3eKTpUUYECKHE CBOWCTBA METAIJIOB U cIiaBoB. D¢ ekt TomcoHa.

15. TOJC ognodasHbx 1 1ByX(ha3HbIX CIIJIABOB.

16. MexaHu3MBbI TJIaCTHYECKOH TeopMaliii METAJIJIOB.

17. IIpoyHOCTHBIE U IJIACTUYECKHUE CBOMCTBA MPU UCIBITAHUAX HA PACTSKEHUE.

18. VcnibiTanus Ha cxaTHe U U3THO.

19. MexaHu3Mbl 3ap0OXK/IE€HUS U Pa3BUTHSI TPEILIHH.

20. Bszkoe u Xpynkoe pa3pylieHue.

21. X1agHOIOMKOCTb.

22. 3aMeJICHHOE pa3pyllIeHuE.

23. Ilpuposia ycTanocTHOrO pa3pyLeHHs.

24. MeTobl UCTIBITAHUS U PA3HOBUIHOCTH LIMKJIOB HANIPSKEHUH.

25. ManonukioBas 1 MHOTOLIMKIIOBasl yCTaJIOCTb.

26. lnarpamMMa ycTajaocTHOTo paspyimeHus. OCOOEHHOCTH YCTaTOCTHOTO M3JI0Ma.

27. SIBnenue nonzydyectu. Guznyeckas npupoia Moia3yyecTu.

28. lnarpamma nosizydectu. Buasl monzydectu.

29. InutenbHasi HPOYHOCTD U JOJITOBEYHOCTh. METO/Ibl UCTIBITAaHUSI.

30. ®usnueckuit cmbich TBepAocTU. Kiaccudukanmsi BUIOB TBEPIOCTH.

31. TBepaocts o bpunemnto, TBEpIOCTH 110 Bukkepcy, TBepaocTs no Poksemty, MUKpo-
TBEPIOCTb.

32. B3auMoCBS3b MEXAY PA3IMUHBIMU BUJIAMU TBEPIOCTH.

bl

PNk
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PeasibHble 1BOMHBIE TUATPAMMBI COCTOSIHUSI METAUIMYECKUX cucTeM.doc

Baok Ne6 ®M 4 cemecTp
Pazgen Nel Jluarpammel coctosaus (JIC) u cTpykTypa CIIaBOB pa3inyHOIO
THUIIA
Tunosoe 3axanne Nel PeanbHbie 1BOMHBIE TUarpaMMbl COCTOSTHUS

MCTAINIMYCCKUX CUCTEM

Tun: Pedepar

TpynoemkocTb(00beM yacoB): 28

TemarTuka: JluarpaMMbl COCTOSIHUS U CTPYKTYpa JBOMHBIX CIIJIaBOB.
JlnarpamMmbl COCTOSIHUS M CTPYKTYpa CIIJIaBOBPA3JINYHOTO TUIA.
TunoBble BAPUAHTHI:

1 Huarpamma cocrosiaust Al — Fe. CrimaBel Ha ocHOBe cuctemsbl Al — Fe.

2. Jlmarpamma cocrosiausi Al — Si. JIuTelinbie alfoMUHUEBBIE CIIJIaBbI HA OCHOBE cucTeMbl Al — Si.
3. Jmarpamma cocrosiHus Al — Mn. Jlehopmupyemsle crutaBbl Ha ocHOBe cucTeMbl Al — Mn.

4.  Jlmarpamma cocrosiausi Al — Mg. Jlepopmupyemsie criaBbl Ha OCHOBE cucTeMbl Al — Mg.

5 Huarpamma cocrostaust Al — Cu. JlypamtoMuHBbI.

6 Huarpamma cocrosiaus Al — Li. AIFOMUHHAEBO-TUTHEBBIEC CTIABHI.

7 Huarpamma coctosiust Al — Mg. JluTeiiHble amOMUHUEBBIE CIUIaBbl HA OCHOBE CHUCTeMBI Al —

8.  Huarpamma cocrosiaust Al — Cu. Jlutelinble atOMUHUEBBIE CIIIaBbl HA OCHOBE cucTembl Al — Cu.
9.  Juarpamma cocrosinus Al — Be. CrutaBel Ha OCHOBE OepyyLIHS.

10. JHwuarpamma cocrositus Ti— Al. CrijaBel Ha OCHOBE aJIFOMHHH]IOB THTAHA.

11. JInarpamma cocrosinusi Ti — H,. BausitHue Bogopoa Ha cBOWCTBa TUTaHA U €TO CIIABOB.
12.  JImarpamma coctosinus Ti — Al. Jlebopmupyemble o-CIiIaBbl TUTAHA.

13. JImnarpamma cocrosinus Ti— Al. JlepopMupyembie 1ceBio-0-CruiaBbl THTAHA.

14.  JImarpamma coctosinus Ti — Mo. ledhopmupyemsie B-criiaBbl TUTAHA.

15. Jumarpamma cocrosausi Cu — Zn. JlaryHu.

16. uarpamma coctosiust Cu — Sn. OnoBsHHBIE OPOH3BI.

17. Jwnarpamma coctosinus Cu — Al. AmroMuHMEBBIE OPOH3HI.

18. Jmarpamma cocrosinus Cu — Be. bepuimueBsie OpoH3EIL.

19. Juarpamma cocrosausi Cu — Cu,O. Bausaue npuMeceit Ha CTPYKTYpY U CBOMCTBA MEH.
20. Huarpamma coctosiaus Cu — Ni. MeTHOHUKETIeBbIC CIUIABHI.

21. Jlmarpamma coctosiausi Ni — Cr. Huxpowmsl 1 heppOHUXPOMBL.

22. Jlmarpamma coctosinust Ni— Cr. XKapocToiikiie HUKEeIeBbIe CIUIaBhI.

23. Jlmarpamma coctosiausi Ni— Al. [ledhopmupyemble sxaponpoyHbIe HUKEIEBbIE CIUIABHI.
24. Jlmarpamma coctosinust Ni— Al. JIuTeiiHble >kaponpoyHble HUKEJIEBbIE CIIABBI.

25. uarpamma coctosgHus cucteMbl Mo — O,. XI1aIHOJTIOMKOCTh TYTOIIJIABKUX METAJIOB.

Bepcusi: AAAAAADbx2g Kox: 000147638
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