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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. ®oHA OIIECHOYHBIX CPEACTB sl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs mno
JTUCLHUTLINHE.
6. IlepedueHb OCHOBHOU U JIOMIOJIHUTEIBHONW y4e€OHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JUCLUTLITUHBI.
7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHHKAIIMOHHOM ceTn «IHTepHET»,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCIIUTLIHHEI.
MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.
9. TlepedyeHp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX IPU OCYIIIECTBICHUN
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. [IpukperieHHbie hanibl

[Iporpamma coctaBieHa B cootBeTcTBuU ¢ TpeboBanusmu CYOC MAU, pa3paboTaHHOTO HA OCHOBE
monuduipoanueix @I'OC BO (3++) mo nanpasnenuto 22.03.01 MaTepuanoBeaeHle U TEXHOJIOTUU
MaTepUajoB

ABTOpPBI IPOIPAMMBI:

lMabunymmun O.P.

3aBeayromnuii odecreunBaroiei kadeapoi

TAOM

[Tporpamma ogoGpeHa:

3aBenyrouuii Bemyckatomiei kadeapoit TAOM  lupekTop BbIIycKarouiero ¢uianana

Bepcusi: AAAAAADezSU Kox: 000148985



1.

HEJIX OCBOEHUA TUCHUIJIMHBIL. IEPEYEHD IIVIAHAPYEMBIX
KOMIIETEHIIMU U PE3YJIbTATOB OBYYEHMUSI.

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

N HIndp Pe3yabTaTt 00yyeHust
1 3-2(IIKP- 3HAaTh 2JIEKTPOHHOE CTPOCHUE METANIOB, TUIII AaTOMHBIX CBA3EH U CBOICTBA TBEPABIX TEl
6.4)
2 3-1(IIKP- 3HaTh METOJIMKH MPOBEICHUS UCIIBITAHUH MaTepHajIoB M IPOLIECCOB NX 00pabOTKH
9.3)
3 V-1(ITKP- YMeTh UCIIONIB30BaTh METO/IbI OTpPE/IETICHUSI KAYECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTePUCTUK
9.3) WCTIBITAHNN U WCCIIe0BaHNN
4 B-1(ITKP- Brnanets TeXHUKOH NPOBEICHHS SKCIIEPUMEHTOB U CTATHCTHYECKOH 00pabOTKU TaHHBIX
9.3)
5 3-1(ITTKO- 3HaTh CTPOCHNE M CBOWCTBA METALTUIECKIX KOHCTPYKIIMOHHBIX MaTEPHAIOB
1.2)
6 3-1(ITKO- 3HaTh CYIIHOCTH  IIPOLIECCOB, IPOMCXOMAIIMX TPH  TPOM3BOACTBE U  00paboTke
1.3) KOHCTPYKIIMOHHBIX MaTepHaJIoB
7 3-2(ITKO- 3HaTh pU3UUEecKre U MaTeMaTHISCKHE MOJICTT TOMOT'€HHBIX M T€TEPOTEHHBIX MPOIIECCOB
1.4)
8 V-2(ITKO- YMeTh pemaTh 3a/1a4u M0 XUMHUYECKOH TepMOIHNHAMUKE U TIOBEPXHOCTHBIM SIBJICHUSIM
1.4)
9 B-2(ITKO- Bnanets HaBBIKOM pelIeHHs HHXCHEPHBIX 33/1a4 B 00J1aCTH (PU3NUECKON XUMUH

1.4)

[Tepeuncnennsie PO siBisroTcs 3TanoM GOpMUPOBAHMS CIEAYIOUIMX KOMIIETECHIIMMI:

N HIngp Komnerenuus

1 TIKO-1 CriocobeH 000CHOBaHHO UCTIOIL30BaTh 3HAHMSI 00 OCHOBHBIX BHJIaX MATEPHUAaJiOB U X CBOWCTB
TIOCJIC PA3JIMIHBIX PEXUMOB 00pabOTKH

2 TIKP-9 Crioco0eH y4acTBOBaTh B IPOBEJICHWM HCCIEIOBaHMH M pPa3pabOTOK HOBBIX IPOLECCOB
NOJTy4eHHs] B 00pabOTKH MaTepualloB M U3ACIHI

3 TTIKP-6 CrnocobeH K pa3paboTKe, COMPOBOXKIACHWIO W HMHTETPAlldd THIIOBBIX TEXHOJOTHUYECKHX

IIPOIECCOB B obnactu MATCPHUAIOBCIACHUA U TCXHOJIOTMN MAaTCPHATIOB

NuankaTtopsl JOCTHKEHHUSI KOMIETEHIIMH, CIIy)Kalue Ui TPOBEPKH CHOPMUPOBAHHOCTH YACTH
COOTBETCTBYIOIIEN KOMIETEHIINHN:

N HIngp NuaukaTtop koMnereHuui
1 TIKP-6.4 Hcrmonb3yeT B HCCIENOBaHUSAX M pacdeTax 3HAHMSA O METOJaxX aHaln3a, JUArHOCTHKU U
MOJICIMPOBAHMS CBOWCTB MAaTEpHAJIOB, a TaK K€ O (PU3MUECKUX M XUMHUYECKUX IIPOLECCaX,
MIPOTEKAIOIINX B MaTepHaJax MPH UX MOJydYeHUH, 00paboTKe M MOTU(PHUKAINN
2 TIKP-9.3 BbrlnonHseT KOMIUIEKCHBIE UCCIEAOBAaHUS U UCTIBITAHUS IPU U3yUYEHUU MAaTEPUATIOB U U3JIEIIHIA,
MIPOIIECCOB WX IPOU3BOCTBA, 00PAOOTKH U MOIU(DHUKAIINH
3 TIKP-9.3 BrlnonHseT KOMIUIEKCHBIE UCCIEAOBAHUS U UCTIBITAHUS IPU U3yUYEHUU MAaTEPUAJIOB U U3JIEIIHIA,
IIPOLIECCOB UX POU3BOJICTBA, 00PaOOTKH M MOIU(HKAIIN
4 TIKP-9.3 BrinonHseT KOMIUIEKCHBIE UCCIIEIOBAHUS U UCIIBITAaHUS MPHU U3YYECHUN MATEpUANIOB U U3JIETUH,
TIPOIIECCOB WX IPOU3BOCTBA, 00PAOOTKH U MOIU(DUKAIINH
2. MECTO ANCIUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI.

Hucuunnnana Ousnyeckoe METANIOBEICHUE SBJSIETCS MPEAIIECTBYIOMIEH W MOCIEAYIOIEH s

CJICAYIOMINX OUCHHUIINH

N IpeamecTByOIUEe TUCHUNJINHBI ITocaenywuime 1MCUMIITHHBI
1 dusndyeckas XUMUS OCHOBBI aBTOMATH3aIH TEXHOIOTHUECKHX
MPOIECCOB
2 TermoTexHruKa 1 OCHOBBI TEIJIONEpEaaYr
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3 MarepuanoseneHue u TEXHOJIOTHH
KOHCTPYKLIMOHHBIX MaT€pHAJIOB 2
4 du3nka U MEXaHuKa 1e(HOPMUPYEMBIX T
5 [IpenauiuioMHas MpakTUKa
6 Wrorosas roc. arrecranus
7 MarepuanoseneHue 51 TEXHOJIOTUH
KOHCTPYKIIMOHHBIX MaTepuaion |
8 Hayuno-uccnenoBarenbckas padbora
9 TexHomornueckoe 00opy0BaHUE B IIpOIIeccax
00pabOTKN METaJUIMYECKIX MaTepraIoB
10 Hosblie KOHCTPYKIIMOHHBIE u
GyHKIIMOHATBHBIE MaTepHualibl (Marepuaisl C
0COOBIMH (DU3UKO-XMUMUIECKUMH u
(bU3HMYECKUMU CBOMCTBAMH)
3. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI
OO0mmas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIISIET S 3aueTHBIX(bIe) enuHut(bl), 180 gaca(oB).
Monayab Pa3znen Jlekuuu | Ipaktuy. | Jladopar. | CPC | Bcero Bcero ¢
3aHATHSA paGoThI YacoB | IK3aMeHaMH
"
KYPCOBBIMH
DM 4 cemectp Bsenenne 2 0 0 0 2 72
Teopust UUCTBIX METAILIOB 2 0 0 2 4
Kpucrammsanms MetamioB 2 0 4 2 8
Teopust MeTaIM4IECKUX 2 0 0 2 4
CILIABOB
JlnarpaMMBbI COCTOSTHHS 2 4 0 2 8
(JC) u cTpykTypa ABOHHBIX
CILIaBOB
JlmarpaMMBbI COCTOSTHHS 2 12 0 20 34
(C) u cTpykTypa CIIIaBOB
Pa3IUYHOTO TUMA
Kenezoyrmepoaucroie 2 0 4 2 8
CIUTABBI — CTAIIH U YyTYHBI
Jlrarpamma cocTostHUS 2 0 0 2 4
«Kenezo-nemeHTUT»
®M 5 cemectp Dusryeckre CBOMCTBA 2 0 4 4 10 108
METaJUIOB U CIUIABOB
Temnopusnueckme 2 0 0 2 4
CBOMCTBA METAJIOB U
CILIaBOB
OneKTpuyecKue 1 2 0 0 4 6
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TEPMOIJICKTPHUICCKUC

CBOMCTBA METAIJIOB

UCIIbITAaHUAX

MexaHndeckne CBOMCTBA

MCTAJJIOB IPU CTATUICCKUX

CILJIaBOB

duznyeckas npupoa
Pa3pyILICHUS METAIIIOB U

VcranocTs ¥ BRIHOCIIMBOCTh

MCTAJIJIOB U CIIIIaBOB

" CILIaBOB

)KapOHpO‘IHOCTL MCTaJ1IJIOB

TBeprocTs METaIOB

Bcero

32 32 16 64 144 180

3.1.Jleknuun

Pasznen aucumnJMHbI

Oo0bem,
4acoB

Tema nexuun

1.1.BBenenue

BBenenue

1.2.Teopust uHCTBIX
METaJJIOB

Teopust YHUCTHIX METAIIIOB

1.3.Kpucrammmzarws
METAaJUIOB

Kpncmnnmaum MCTAJIJIOB

1.4.Teopust
METaUTMYECKUX CIIIABOB

TCOpI/I}I MCTAJUIMYCCKHUX CIIIIaBOB

1.5. quarpamMmsbl
coctostaus (JIC)
CTPYKTYpa ABOMHBIX
CIUIaBOB

Huarpammer coctosiaus (JIC) u cTpykTypa ABOWHBIX CIUIABOB

1.6.JImarpaMmbl
coctostaus (JIC)
CTPYKTYpa CIIABOB
Pa3IMYHOrO THIIA

Juarpammer coctostaus (JIC) 1 cTpyKkTypa CIUIaBOB Pa3IMYHOTO THTIA

1.7.Kene3oyrnepoaucrsie
CIIaBbI — CTaJIM U

YYTYHBI

)Kene3oyrnepouI/ICTLIe CILJIaBbI — CTaJIU U YYT'YHbBI

1.8.JuarpamMma
cocrosiaus «XKeneso-
HEMEHTHUTY

I[HarpaMMa COCTOSHHA (()KeﬂeSO-HeMeHTI/IT»

2.1.dusnueckue
CBOMCTBA METAJIJIOB U
CILIaBOB

du3nyecKre CBOMCTBA METAIIOB M CILJIaBOB

10

2.2.Tennodpuzndeckue
CBOWCTBA METAJJIOB U
CIJIABOB

Termnopu3nyeckre CBOMCTBA METAJIOB | CIIJIABOB

11

2.3.OnexTpudueckue u
TEPMOIJICKTPHUECKHE
CBOICTBA METAJIJIOB

DJEeKTPUUECKUE U TEPMOIICKTPHUECKUE CBOIICTBA METAIIIOB

12

2.4 MexaHn4ecKue
CBOMCTBA METAJIOB IIPHU
CTAaTHYECKHUX MCIBITAHMIX

Mexanndeckne CBONCTBA METANIOB IIPpU CTATUYCCKUX UCIIBITAHUAX

13

2.5.®dusndeckas npupojaa

Dm3ryecKas MpUpoJia pa3pylIeHHs] METAIOB U CIUIABOB
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pa3pyuicHud METAaJIJIOB U
CIIJIaBOB

2.6.YcTanocTs 1

14 | BBIHOCIMBOCTH METAIIOB 2 Y cTanocTs 1 BEBIHOCIMBOCTh METAJIJIOB U CIUIABOB
1 CILUIaBOB
15 2.7 JKaponpourocTs 2 JKapornpouHOCTh METAJIOB U CIJIABOB
METAJUIOB U CIIJIABOB
16 2.8. TBepmoCTh METAIIOB 2 TBepaOCTh METAIIIOB
Hroro: 32

3.2.Conep:xkanue JeKIUIl.
1.1.1. Benenne (A3: 2, CPC: 0)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanue: Meramueckue marepual Kak (yHIaMEHT NMBUIM3AIMHA. BiusHMEe HOBEHUITHX
JOCTHKEHUI HAyYHO-TEXHUYECKOTO TMpOorpecca Ha pa3indHbIe OTPacid MeTauTyprud. TpeOoBaHUS K
KauecTBy M paclIMpeHHe copTaMeHTa u3nenuid. [IporpeccuBHbIE METOABI MONYyYEHUs M 00pabOTKH

MCTaJIJIOB.

1.2.1. Teopust unctbix MmeTaL10B (A3: 2, CPC: 2)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Omucanme: Krnaccudukammss meramnoB. CrTpoeHHMEe M CBOMCTBA YHCTBIX — METAJLIOB.
Kpucrammueckoe ctpoenne MetamuioB. M3orporus u anuzorpornust Tel. JlehekTl KpucTamnieckoro

crpoenust. [Tomimopdusm MeTaios.

1.3.1. Kpucrannuzauus merauios (A3: 2, CPC: 2)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekus

Onucanue: DHEPreTUUECKHE YCIOBHUS MPOIECCA KPUCTALIM3ALMU. 3aKOHBI KPUCTAJLIM3AlUU.
Mexanuszm mporecca kKpucraumzaiuu: Teopus Yepnosa J[.K., aromubplii mMexaHm3Mm (HopMHUpOBaHUS

KpUCTAIIOB. JleHapuTHbIe KprcTauibl. CTpoeHHe peanbHOoro cimTka. MoanpunyupoBaHie paciiuiaBoB.

1.4.1. Teopust meTasnueckux cmiiasoB (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: O0mwme cBenenus o cruiaBax. [Ipasuna ¢as ['m66ca (MmoHsITHS 0 KOMIIOHEHTAX, (pazax).
Bunpl B3aMMOAEHCTBUS MEXAY KOMIIOHEHTAMH: TBEPABIE pPACTBOPbI, XUMHUYECKHE COCAUHEHUS,

MCXaHUYCCKNEC CMECH.

Bepcusi: AAAAAADezSU Kox: 000148985



1.5.1. Iuarpammsl coctosinusi (JIC) u crpykrypa aBoiinbix ciiiaBoB (A3: 2, CPC: 2)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Onucanue: OOmme nonsatus. IlpaBuna otpeskoB. JIC cucrempl, B KOTOpOW JBa MeTaylia
00pa3yroT HeNpepbIBHBIN psin TBEPABIX pacTBOpoB. JIC sBTekTHdeckoro Tuma. Kiaccudukamms 3THX

criaBoB. Kpucrammsaius pa3inuHbIX Cu1aBoB. KpuBble 0XIaXI€HUS M CXEMBI CTPYKTYP.

1.6.1. Iluarpammel coctosinusi (JIC) u crpykrypa cniiaBoB pazmmyunoro tuna (A3: 2, CPC: 2)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onucanue: JIC cruiaBoB ¢ NEPUTEKTUUECKUM IIPEBPALLEHUEM, XUMUYECKUM COEIUHEHUEM U
nomuMophHBIM  TipeBpaieHueM. Jluarpammbl  «CocCTaB-CBOMCTBa» METAIMYECKHX CHUCTEM. 3aKoH

H.C.Kypnaxkoga.

1.7.1. ZKesie3oyriepoauncrbie ciiiaBbl — cTaau U Yyrynsl (A3: 2, CPC: 2)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekus

Omucanmne: OU3NKO-XMMHUYECKHE CBOWCTBAa kene3a M yriepona. llomumopdusm. Buer
B3aMMOJICUCTBHUS KeJle3a C YIVIEPOJOM: AyCTEHUT, (eppHUT, LIEMEHTHT, MEXaHUYEeCKHe CMecH (IepIIuT,

nenedypur).

1.8.1. luarpamma cocrosinust «Kesezo-uementun» (A3: 2, CPC: 2)
Tun gexuun: MHPOpMAITMOHHAS JISKITHS
®opma opranmsaumu: JIekus

Onucanue: XapakTepHble JUHUM M TOYKM JUAarpaMMbl COCTOSIHMS, HOHBapHUaHTHBIE
MIPEBPAIICHUS, KpPHUBBIE OXJAKICHUS M CXEMbl CTPYKTYp pa3luuHbIX cIiaBoB. Knaccudukanms

KEJIe30yTIIEPOIUCTHIX CIUTABOB: 1) IO CTPYK-Type; 2) M0 HA3HAYCHUIO; 3) TIO CIIOCO0Y MPOU3BOACTBA.

2.1.1. ®u3uyeckue CBOiicTBA MeTAJLIOB U cijiaBoB (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanme: IDIOTHOCTE M CKUMAEMOCTh METAUIOB. MAarHWTHBIE CBOWMCTBA METAJUIOB:
JIMaMarHeTUKy, TMapaMarHeTuk, (eppoMarHeTuku. BrimsHue nerupoBaHus, Hakiena, MoIuMopdHoro

NPEBPAILEHUS U TEPMUIECKON 00pabOTKU Ha 3T CBOMCTBA.

2.2.1. Tenniopuzuyeckue cBOCTBA MeTANLIOB U ciuiaBoB (A3: 2, CPC: 2)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onucanue: TemioBoe pacimpeHue MetawioB. llpupoaa TemIoBOro pacuiMpeHus: METalIoB.
3akon ['pronaiizena. TerionpoBOJHOCTH METAUIOB M CIUIABOB. TeMIEpaTypONpOBOJHOCTh. 3aKOH

Bunemana-®panna. Biausiare TexHOI0rMuecKuX (hakTOpoB Ha OTH CBOMCTBA METAJLIOB.

2.3.1. DnekTpHYecKHEe U TepMoOdJIeKTpHIecKHe cBoiicTBa MeTaiuioB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekius

Onucanue: OIIEKTPONPOBOJHOCTh M JIEKTPOCONPOTUBIIEHHE. 3akoH MarucceHa. BimsiHue
JIETUPOBAHUsI, HaKJIeNa U TepMOOOPaOOTKH Ha 3JIEKTPOCOIMPOTHUBRIICHUE. TepMO3IEeKTpUYeCKue CBOWCTBA
MeTauioB U crutaBoB. DddexTol 3eedeka, [lempthe 1 Tomcona. TOJC omnodasHbix U ABYX(a3sHBIX

CIIJIaBOB.

2.4.1. Mexannyeckue CBOMCTBA METAJIJIOB NPH cTaTHYeckuX ucnbiTanusx (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanue: MexaHU3Mbl TUIACTHYECKON JeopMaiiii MeTautoB. [IpOYHOCTHBIE W MJIACTUYECKHE

CBOICTBa MPH UCIIBITAHUSIX HA PACTSHKEHHUE, CXKaTHE, U3THO.

2.5.1. ®usuyeckasi NPUPOAA pa3pylieHHsi MeTALI0B U ciiiaBoB (A3: 2, CPC: 6)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanme: MexaHu3Mbl 3apOKICHUS M Pa3BUTHS TpelMH. Bszkoe u Xpynkoe paspylieHue.
X1aIHOIOMKOCTh. 3aMeJJIEHHOE pa3pylLICHHE.

2.6.1. YcTanocTb U BBIHOCIHBOCTH MeTALIOB U ciuiaBoB (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Omnucanue: [Ipupoaa ycranoctHOro paspyieHus. MeTo bl HCIBITaHUS U Pa3HOBUIHOCTH LIUKJIOB
HaIpspKeHUd. MasioluKIIOBass U MHOTOLMKIIOBAs yCTAJOCTh. /[narpaMma yCTalOCTHOTO pa3pyLIEHUs.

OcobeHHOCTH YCTATIOCTHOTO U3JIOMA.

2.7.1. ’Kaponpo4yHOCTh MeTaLI0B U ciiiaBoB (A3: 2, CPC: 4)
Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekuus
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Onucanme: SBnenue nomydectd. Ousndeckas npupoja Mnoi3ydectd. Juarpamma mnoi3ydecTH.

Bunpl nonzyuectu. nurensHas pOYHOCTh U JOJTOBEYHOCTh. METO/IbI MCIIBITAHUS.

2.8.1. Tepaocts Meta/ioB (A3: 2, CPC: 4)

Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumu: JIekius

Onucanue: Ousnueckuii cMmbica TBepaocTH. Kraccudukamus MeTom0B MCIIBITAHUS TBEPAOCTH.

Teepnocts 1o bpunemnto, TBepaocTte nmo Bukkepcy, TBepaocte 1o PokBemny, MHKPOTBEPAOCTb.

BzaumocBs3b MCKIAY 3HAUYCHUAMU TBECPAOCTHU, MNOIYUYCHHBIMU Pa3JIMYHBIMA MCETOJAaMU UCIbITAHUS

TBEPJOCTH.

3.3.IIpakTuyecKkue 3aHATHSA

Pasznen
JUCIHUILTHHBI

Oo0bem,
4acoB

Tema NMPAKTHY€CKOI'0 3AHATUSA

1.5. lnarpamMmbl
coctostaus (JIC)
U CTPYKTypa
JIBOMHBIX
CIUIaBOB

JIBoiiHast AMarpaMMa COCTOSIHUS CIIJIABOB C HEOTPAaHUYEHHON PaCcTBOPUMOCTHIO
KOMITOHCHTOB

1.6. [lmarpamMmbl
coctostaus (JIC)
U CTPYKTypa
CILUIaBOB
Ppa3IMYHOTO
TUITA

JIBOIHBIE AMArpaMMBbl COCTOSHHS CIIIABOB € 3BTEKTHYECKUM M IIEPUTEKTHIECKUM
IpeBpaleHUEM

1.6./luarpaMMel
cocrostaus (JC)
U CTPYKTypa
CIIaBOB
Pa3IMYHOTO
THIA

I[BOﬁHLIC AuarpaMmbl COCTOAHUA CIUIAaBOB ¢ XUMUYCCKHUM COCANHCHUCM

1.6. [lmarpamMmbl
coctostaus (JIC)
U CTPYKTypa
CINIABOB
Pas3IUIHOrO
THUITA

JIBOWHBIC AUArpaMMbI COCTOSIHHS CIUTABOB C MOJIMMOP(HBIM PEBPALICHUEM OIHOIO
1 000MX KOMIIOHEHTOB

2.4.MexaHunuec
KH€ CBOMCTBA

METaJJIOB MPHU
CTaTHYECKUX
HUCIBITAaHUSIX

[epBuuHas craTrcTHYecKas 00pabOTKa pe3yIbTaTOB MEXaHUIECKUX MCIIBITAHUH C
nomo1nsio nporpaMmel "STADIA 6.2"

2.6.YcTanocTs 1
BBIHOCIIUBOCTH
METAIIIIOB U
CIIJIaBOB

PaC‘-IeTHO-SKCHepI/IMeHTaHLHaﬂ OIICHKA XapaKTCPUCTUK COIMMPOTUBJICHUSA YCTAJIOCTU

2.8. TBepmocTh
METAIIIIOB

OmnpezneneHne TBEPAOCTH CTAIHU 110 CEYCHUIO TIPYTKA.

HUroro:

32

3.4.Conep:kanne NPAKTUYECKUX 3aAHATHIA
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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: [Ipaktuaeckoe 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

3.5.J1abopaTopHblie padoThI

Ne Pa3nen HaumenoBanue 1a00paTOpHOIi HaumenoBanue
O6neMm, yacon
n/n | JTHCHUILIMHBI padoThI JabopaTopun
1.3.Kpucramn MarepuanoBeneHue u
1 n3auus Kpucrannuzanus TepMHUecKasi 00paboTka 4
METAJIOB
1.7.Kene3zoyr
neponuctele | MukpocTpykTypa
2 CILIaBbI — JKENe30yTIePOIUCTHIX CIJIaBOB B 4
CTajuu U PaBHOBECHOM COCTOSIHUU
YYTyHBI

2.1.®usnyeck

W€ CBOMCTBA

3 OmnpeneneHre MIOTHOCTH METaJNIOB 4
METAJUIOB U

CIIIIaBOB

2.4 MexaHnuue
ckue cBoiictBa | OmpesesieHne MPOYHOCTHBIX U
4 METAJJIOB MPHU | TIACTHYECKHUX XapaKTEPUCTUK 4
CTaTHYECKHX | METAJJIOB U CILJIABOB
UCTIBITAHUAX

Hroro: 16
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3.6.Conep:xanue 1a60paTOPHBIX padoT
1.3.1. Kpucranauszanus (A3: 4, CPC: 0)

®opma opranusanuu: JlaboparopHas padota

1.7.1. MUKpPOCTPYKTYpA KeJ1e30yIJIePOANCTHIX CIUIABOB B paBHOBecHOM coctosinuu (A3: 4, CPC: 0)

®opma opranuszanuu: JlaboparopHas padora

2.1.1. Onpenesienne I0THOCTH MeTa/LIOB (A3: 4, CPC: 0)

®opma opranuszanuu: JlaboparopHas padora

2.4.1. OnpeneneHue NMPOYHOCTHBIX U MJIACTHYECKHX XAPAKTEPUCTUK METAIOB M CILUIABOB (A3: 4,
CPC: 0)

®opma opranusanuu: JlaboparopHas padota

3.7.KypcoBbie pad0Thl M MPOEKTHI O JUCIUILINHE

3.8.I1pomexyTouHasi aTTECTALUS
1.
Ipuxpeniennsie ¢aiiabi: 3auer (4 cemectp).doc

2.
Ipuxpeniennsle ¢aiiabl: Dx3amed (5 cemectp).doc

4. IHEPEYEHDb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA JI51
CAMOCTOSTEJLHON PABOTHI OBYUAIOIIIAXCSI IO JUCIHUATLIMHE

1. OcHOBHAs U IOTIOTHUTENbHAS JTUTEPATypa 10 JUCHUTLTIHE
2. Pecypchl nH(pOpMaITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceT «HTepHeT».
3. Pecypchl HaydHO-TeXHUUECKOH Onbmorekn MAU.

4. npopmanioHHbIe CTeH B! Kadeaphl.

5. ®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIIMA OBYYAIOIIIUXCHA IO JUCHUITVIMHE
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Onucanue nokasaresiei, KpUTEpUU OLICHMBAHUSI KOMIETEHIMNA M OMHCAHHUE IIKaJl OLEHUBAHUS
OCYIIECTBJISIIOTCSI B COOTBETCTBUM C llojockeHHMEM O OalIbHO-PEUTHHTOBOM CHCTEME OICHKH
pe3ynbraTtoB oOyuenus cryneHToB no auciuiumne (Ilpuka3 Ned2 ot 04.04.2014 «O6 yTBepkIeHUU
MOJIOKEHUS «PEHTHHT TIO0 TUCIIUTIITHHEY ).

Jls ouleHWBaHUSI MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/JaHUN O0y4arouiuxcs

WCTIONB3YIOTCA cheayromue kputepun 1o 100-0amuibHOM mIKane:

1. ®opmynupoBaHUE MpeACTaBICHHOW HH(DOPMAIIMK B BUJIE POOIEMBL;
2. Ilpemyoxenue cnocoba pemeHus mpooIeMbl;

3. OO6ocHOBaHME CTI0CO0a pelIeHUs MPOOIEMBI;

4. JlemoHCTpanusi criocoda pemeHus mpooIeMBbl.

O1ieHUBaHUE OCYILECTBIISAETCS MO CICAYIONIEH IIKAJIE:

100-6annpHas mkana PesynbTar ocBOCHHUS
MmeHee 40 Kputepuii He copmupoBan
41-70 Kpurepuii ueTko He BbIpaXkeH
71-100 Kputepuii BoIpaxeH 4€TKO

I[JISI OICHUBAHUA CUTYAaIUOHHBIX SaﬂaHI/Iﬁ HCIIOJIB3YCTCA CICAYIOIIas MIKaIa:

100-6annpHas mkana PesynbTar ocBOCHHUS

oOyJaromuiicss He MOXeT cHOpPMYITHPOBATH
menee 30
npo0JieMy, MPeCTaBICHHYIO B 3aIaHUH

oOy4Jaronuiics GopMyIupyeT MOCTaBICHHYIO
3agady, y Hero c(popMupoBaHbI

31-50 HU30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO

) OTCYTCTBYIOT UHTETPUPOBAHHBIE MTOHITHS U
HaBBIKH, B PE3YJIbTATE YETO JAOMYyIICHBI

OIINOKHU B PCHIICHUHN U 3aJaHHUEC HC BBIITIOJIHCHO

3aJJaHKe BBINOJIHEHO, 00yJatoLIHiics
MIPUMEHSIET 3HAHMSI ISl pEIICHUS
51.80 MOCTABJIEHHOM MPOOJIEMBI, OJHAKO HE
) c(OpMHPOBAHBI KOMIIETEHIUH, BCIIEICTBHE
4yero o0yJaromuncst UCTIBITHIBAET 3aTPYAHEHUS

B JIEMOHCTpAIIMH CIIOCOOOB peIIeHUs 3a/1a9n

3aJlaHuE BBINOJIHEHO KaK B TEOPETHUECKOM,
81.100 TaK U B MPAKTUYECKOM IUIaHEe, 00yUaroluics
JIETKO JIEMOHCTPHUPYET CBOIO KOMIIETEHTHOCTh

10 JaHHOMY BOIIPOCY

@DOHIBI OTICHOYHBIX CPEICTB, MO3BOJISIFOIINE OIICHUTH PE3yIbTaThl 00YUEHHs, BKIIOUAIOT B CEOS:
®  BONPOCHI K MPOMEKYTOUHON aTTeCTallUU.

Ilepeyenp KoMIETEHIMIA U 3Tambl UX (POPMHUPOBAHUS MPUBEACHBI B CIIEAYIOLICH TabHIIe:

| N | HIudgp | Komnerenuust | Itanbl GOPpMUPOBAHUS KOMIIETEHIITHN
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1 [IKO-1 Criocoben  0BOCHOBAHHO  HCIOJb30BaTh | SHATh (U3MYECKHE M  MATEMAaTHYCCKHE MOJCIHU
3HaHMA 00 OCHOBHBIX BHAAX MarepuajioB u | TOMOTCHHBIX H FETCPOICHHBIX MPOLECCOB
X CBOWCTB TIOCIE pa3jIMYHBIX PEKHUMOB YMerb  pemiaTh  3ajaud [0 XHMHYECKOH
06paboTKH TEPMOJIMHAMKKE U OBEPXHOCTHBIM SBJIEHUSIM
BiiasieTh HABBHIKOM DEILEHMs WHXEHEPHBIX 3a1ad B
obnact pu3MIecKol XUMHUH
3HaTh CTPOEHHE W CBOWCTBA  METALIHYECKUX
KOHCTPYKIMOHHBIX MaTEPHAIIOB
3HaTh CYIIHOCTH MPOLECCOB, MPOMCXOISAIINX IPH
NPOM3BOJICTBE M 00pabOTKe KOHCTPYKLIMOHHBIX
MmaTepuanoB CemecTpsl - 4, 5
2 [IKP-9 Crioco0eH  y4acTBOBaThb B  IPOBEAEHUH 3Hatp METOIHMKHN HPOBEACHHUA HCTIBITAHHIT
WCCTeNoBaHMii W pa3paGoTOK  HOBBIX | MATCPHAINIOB M IPOLECCOB X 00paboTK
NpoleccoB  monyuenns W o6paGorku | YMETh  HCIONB30BATh  METOABI  ONPEACICHHS
MaTEpUaIoB U H3/IeHii KaueCTBEHHBIX H KONMHCCTBEHHBIX XapakTEPHCTHK
UCIIBITAHUIA U UCCIIEN0BAHMI
Brnanerp TexHUKOW TPOBEACHHUS SKCIEPUMEHTOB H
CTaTUCTHYECKOI 00paboTku naHHbIX CemecTpsl - 4, 5
3 TIKP-6 Crioco6en K paspaGoTKe, COIPOBOKICHMIO 1 | SHATh SNEKTPOHHOC ~ CTPOCHMC  MCTAJUIOB,  THIIBI
WHTETDAMM  TMIIOBBIX TEXHOJOTMHeckux | ATOMHBIX CBA3CH 1 CBOMCTBa TBepabIX Ten CemecTpbl
[POLIECCOB B 06JIACTH MaTepuanoBejeHus 1 | - %
TEXHOJIOTUH MATEPHAIIOB
KoMmjieKT THIIOBBIX HHAUBUAYAJIBHBIX 33HaHHﬁ
Ne Paznen Oo0nem,
HauMeHOBaHHE THIOBOTO 32AHUS
n/n | AMCHMIUIMHBI 4aCcoB
Jlnarpammsbl
cocrostaus (JIC)
1 U CTpyKTypa 18 PeasibHble ABOMHBIE AUAPAMMBI COCTOSHHUS METAIIHYECKUX CUCTEM
CILIABOB
Pa3IMYHOrO THIIA
Hroro: 18

Copep:xanne TUIOBBIX 3aaHUI

1.6.1. PeasnibHble 1BOIHBIEC JUATPAMMBI COCTOSTHUS MeTa/LuImYeckux cucrteM(CPC: 18)

Temaruka: /luarpaMmmbl COCTOSIHUS U CTPYKTYpa JIBOMHBIX CIJIABOB.

JlnarpamMMbl COCTOSTHHSL ¥ CTPYKTYpa CIUTaBOBPA3IMYHOTO THIIA.

Tun: Pedepar

IIpuxkpenniennsie (aiibl:

cucrem.doc

PeanbHble 1BOMHBIE JMAarpaMMBbI

COCTOsSIHHUA MCETAJNIMYCCKUX

Bonpocsl K NpOMeKYTOYHOM aTTeCTALMU

«DPU3NIECCKOE METAJIOBEICHHUE)

1. 3auer (4 cemecTp)
Ipuxpenyennbie aiabi: 3auet (4 cemectp).doc

2. Dk3ameH (5 cemecTp)
IMpukpeniennsnie gaiiabi: Dx3ameH (5 cemectp).doc
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6. NEPEYEHb OCHOBHOM U JJONOJIHAUTEJIBHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI JTUCIIUITIJINHBI

a)OCHOBHAs JIUTepaTypa:

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

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

3. AnmackuH, A.M. MarepuanoBefieHue B MalllMHOCTPOCHUH: YUE€OHMK Jyisa OakamaBpoB /A.M.AnmackuH,
IO.E. Cenos, A.K. Oneruna, B.H. Kimumos. - M.: U3natensctBo FOpaiir, 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)10TIOHUTENbHAS 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. Kpucrammmszanus (MeToanvecke ykasaHus K j1aboparopHoit padore)/ A.B. Manbkos,
N . Huzkun. — M.: UL MATH, 2006. - 14c.

4. llleBuenko, B.B.MukpocTpykTypa Kele30yriiepOAUCThIX CIUIABOB B PABHOBECHOM COCTOSTHUM
(Merommueckue ykazaHusi K JaboparopHoil pabdore)/ B.B. ILlleBuenko B.B., N.J. Huskun. — M.: UL
MATH, 2006. — 30c.

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

6. MamonoBa, ®.C.MexaHuueckue HCHbITaHUS Ha pacTsbkeHue. OnpeneneHue MPOYHOCTHBIX U
TJTACTUYECKUX XapPaKTEPUCTUK (METOJMUYECKHE yKazaHHs K jabopaTopHoit padore) / @.C. MamoHOBa,
10.B. Eroposa, A.B. [Ipanuius. — M.: U1 MATH, 2006. — 23c.

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

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

IIpaKTHYeCKoMy 3aHsTuio). — M.: MATH, 2013. — 30c.

9. JpanuimH, A.B. PacueTHO-3KCniepUMEHTabHas OIICHKA XapaKTEPUCTHUK COMPOTUBIEHUS YCTAIOCTH

(MeToaMUeCKrE yKa3aHUs K MpakTHUYeckoMy 3aHsaThio). — M.: MATH, 2013. —21c.
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7. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHON
CETU «<MHTEPHET», HEOBXOAUMBbIX J1JIs1 OCBOEHUSA JUCHUITJIUHBI
Jns obecneyeHust  oOpa3oBaTenbHOTO  TIpollecca IO JIUCHUIUIMHE — OOyJaroIuMcs
MIPEIOCTABIIICTCS BO3MOYXHOCTh KPYIVIOCYTOYHOTO JIMCTAHIIMOHHOTO WHIWUBUIAYAThbHOTO JOCTyMa K
JNEKTPOHHBIM OWOIMOTEUHBIM CUCTEMaM U3 Jt000H TOYKH, B KOTOPOM HUMEETCs JOCTYN K CETU

«HTEepHETY.

HaumenoBanue pecypca HNHTepHeT-CCHLIKA HA pecypce

"ZNANIUM.COM"

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

000 "U3pareancrBo Jlannp"

OnexrpoHHas oubnuoreunas cucrema OO0 e.lanbook.com

"N3naTrenscTBo JlaHn'".

00O "DiexTpoHnoe W3naTeabcTso FOPAVT"

DnextponHas 6uGmuoreunas cuctema FOPAUT. DBC | http:/biblio-online.ru,

"JlerennapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

duaexkTpoHHas oubamoreka MAU

OnektponHas 6udimoreka MAU (cooctBennoct MAN). | http://elibrary.mai.ru/MegaPro2/

Web
duekTpoHHas Oudanorexa Koncopuuyma aspokocMudeckux By30B Poccun
DNIeKTpOHHAs OoubmmoTeKa Koncopruyma | http://elsau.ru
a’POKOCMHUYECKUX BYy30B Poccum.
bubauorexka POPU

bubnuorexa POOU | http://www.rfbr.ru/rffi/ru/library

Enunoe okHO 10cTyna Kk o0pa3oBaTebHbIM pecypcaM
Enunoe oxHO 1ocTyna Kk 06pa3oBaTeIbHBIM pecypcam | http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU | http://polpred.com
00O "PYHDIB"

OnexrponHas oubnuoreunas cucrema eLIBRARY. | http://elibrary.ru

00O "HaunonauabHblii nugposoii pecypc "Pykont"
00O "HammonansHsiii iudposoit pecypc "Pykont". | http://text.rucont.ru

000 "UBHUC"
000 "UBUC". | http:/ivis.ru
00O "UnTerparop aBTOpcKoOro npasa'
OOO "HnTerparop aBropckoro mpasa" 1Qlib. | http://www.iglib.ru/
oIy "PI'B"

OnexrponHas oubnuoreka nuccepranuii PI'b. http://dvs.rsl.ru
HarmonanwsHhas anekrponHas oubnuoreka (HOB). http://H36.pd
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http://znanium.com/
https://e.lanbook.com/
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
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/

HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "Hammonanwsherit | http://archive.neicon.ru
OnexkrponHo-MHpopmanmonnsiii Koncopumym".

Hay4Hble MOTHOTEKCTOBBIE PECYPCHI H31aTEIhCTBA http://link.springer.com/
Springer (apxuB).

HayuHple TOJHOTEKCTOBBIC JKypHajdbl HW3aarenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

Bbaza manaeix GreenFile kommanuun EBSCO. http://www.greeninfoonline.com.
BHemnedkoHOMUYecKoe 00benHeHue "' AkageMuHTOpr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTHB Poccun"

baza namapix Web of Science (mpaBoobnamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nanubix Scopus u3garensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B Hayunbix u | http://link.springer.com/
00pa3oBaTEeNbHBIX LEISX. http://www.nature.com/

Springer

Nature

baza nanueix komnannu EBSCO Publishing: http://search.ebscohost.com

BJI CASC. B/l MathSciNet via EBSCOhost.
Hay4yHble  MOJIHOTEKCTOBBIE  JKypHaJbl M KHHUTHM | http://www.sciencedirect.com
n3natenscTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

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

SMETOAUYECKHUE YKA3ZAHUA IJIA OBYYAIOIIUXCSA 11O OCBOEHHIO
JANCHUITINHBI

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

CaMocTtosiTennbHasi paboTa CTYICHTOB MPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE H3yUYE€HHE  MaTepUaloB,
o0ecreunBaIIee COBMECTHYIO pPa0OTy HECKONBKHUX CTYJICHTOB, YTO TIOJOKUTEIBHO BIHUSET Ha
Ka4yecTBO 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 TO3BOJISET, BO-NIEPBBIX, ONEPATUBHO (HA
CleyIolel JIeKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCH! U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaAHUH IO
JTUCIUILTAHE 3a0JT0 10 MPOMEKYTOYHON aTTECTAIIUH.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSAM Takke HeoO0XoJuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJIMT OCO3HAHO paboTaTh C MpeasiaraeMbIM MaTepHajioM IperojaBaTelieM Ha
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MPAKTUYECKOM 3aHITHH, &, CJIEJIOBATENHHO, 3aKIaJbIBaTh 0a3y METOJUWK M TPUEMOB MPU PEIICHUU
MMPAKTUYECKHUX 3a/1a4.

[Tpu u3ydenun marepuaia HEOOXOJUMO JeNaTh aKIIEHT HEe Ha 3a3yOpHMBaHWM MaTepuana, a Ha
MOHUMaHHE ero (PU3NYecKoW CyTH, YTO Pa3BUBAET MBIIUICHUE U TO3BOJIAET MOHITH METOIOJOTHIO
M3y4aeMOU JUCUUILIUHBIL.

9. MEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTI' Ui, UCITOJIb3YEMBIX ITPU
OCYUWECTBJIEHUU OBPA30OBATEJIbBHOI'O MPOLECCA IO JUCHUIIJIMHE
JlucuIuiiHa ~ OpPUEHTHpPOBaHA HA TPUMEHEHHE KOMITBIOTEPHOW TEXHHKH, PECypCOB

MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTn «VHTepHeT», 3JeKTpoHHOH Oubmmorekn MAW nns
Moucka, coopa, XpaHeHHsI, 00padOTKU U TIPEACTABICHHUS HH(POPMAITIH.

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

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IO OCBOEHUIO
JANCHUITINHBI

1. JIekIMOHHBIE 3aHITHS

1.1. KoHCIIeKT NeKIuil 0 AUCHUILIMHE B 3JIEKTPOHHOM BUJIE;

1.2. KoMIIeKT 3JI€KTPOHHBIX MPe3eHTaIUN/CIIaliIoB;

1.3. Aymutopuss kadeapbl «TexHomoruss W aBTOMaTH3amMsl OOpabOTKH MaTepHUATIOBY,
OCHAIIIEHHAsI IPE3CHTALMOHHON TEXHUKOM (BUICONPOEKTOP, IKpaH, HOYTOYK).

2. JJaboparopubie pabOThI

2.1. JlaGopaTtopus «MeTanjaoBeJeHHEe U TepMHUecKas 00pabOTKay, OCHAIIEHHAs! ONTHYECKUMHU
MeTaIorpaguecKUMH MUKPOCKOTIAaMH M KOMILJIEKTOM MHKponuindosB, crenaom: "Juarpamma
COCTOSIHUS KEIE30-IIEMEHTHUT" .

3. IlpakTrueckue 3aHATHS

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

3.3. TlakeTsl mporpaMMHOrO obOecrieueHus oOIIero HazHayeHHs (TEKCTOBBIA pemakTop Word
2007, Tabmuunsbnii nporeccop Excel 2007, mporpamMma co3aaHus 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.
JlucuumivuHa HaneneHa Ha opmupoBanue cienyronmx kommnerenmnuii: [IKO-1 ITKP-9 JITKP-6.

ConepxaHue JUCIUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBS3aHHBIX C: TEOPHUEH YMCTBIX
METAJLUIOB, TEOpHEH IIpoliecca KPUCTAJUIM3AllMM METAIJI0B M CTPOCHHEM METAJJIMYSCKOrO CIIUTKA,
TEOpUEH ABOWHBIX 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 _ OIpeaeneHus (HU3MKO-MEXAHMYECKHUX CBOMCTB
METAJJI0B M CIJIABOB, (DU3MYECKMMHU OCHOBAMH Da3pVIIEHHS METAUIOB M CIUIABOB.TEOPHUEN YHCTBIX
METAJLUIOB, TEOpHEH IIpoliecca KPUCTAJUIM3AllMM METAIJI0B M CTPOCHHEM METAJNIMYSCKOrO CIIUTKA,
TEOpUEH ABOWHEIX JHArpPaMM COCTOSHHS METANIMYECKHX 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 _ OIpeaeneHusl (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.
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