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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnennl paGoueii nporpamMmsl

Ilenu ocBoeHus AucuUIUIMHbL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

Ilepeuenb yueOHO-METOAMUYECKOTO OOECTICUEHHS U1l CAMOCTOSITETIbHOM PaboThI

oOyyaromuxcs M0 AUCLHUIUIUHE.

5. ®oH/ OIICHOYHBIX CPEICTB JJIs IPOBEJCHUS TPOMEKYTOUHON aTTECTAlMK 00YYarOIUXCs MO
JUCLIUILINHE.

6. IlepeyeHb OCHOBHOH M JONOJHHUTEIBHON yueOHOM IUTEpaTyphl, HEOOXOIUMOH JIJIs1 OCBOCHUS
JUCLUIUINHBIL.

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHHSI JUCLUILINHBL.

8. Meroanyeckue yka3zaHus Ui 00y4YaromuXcs 0 OCBOSHHIO TUCIUITIIHHEI.

9. IlepeuyeHp MHPOPMALMOHHBIX TEXHOJIOIMH, HCIIOJIb3YEMbIX IIPU OCYILECTBICHUH
00pa30BaTENILHOrO MpoLECcca M0 AUCLHUILINHE.

10. Onucanue MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIsl OCYILECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Tpunoxenue 1. AHHOTaLUs paboyel TpOrpaMMel
[Tpunoxenne 2. [lpukperniennsle (hanibt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpebdoBanusimu CYOC HUY MAU, pazpabotanHoro Ha
ocrHoe ®I'OC BO mno nanpasnenuto 38.03.02 MenemxkMeHT

ABTOpBI IPOIPAMMBI:

Hocos B.K.

3aBeayroniuii odecneunBaroiei kaheapoi duy

ITporpamma ogo6peHa:

3aBeyrolLMii BeITycKarolien kadeapoit duyY JlMpeKTop BhIMyCKarowlero (puinaia
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

Lenbto ocBoeHUs AUCUUTIINHBI COBPEMEHHbIE MAaTEPUAIbl M TEXHOJIOTUU SIBJISIETCS JOCTUKEHHE
cienyromux pe3ysibraroB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust
1 B-16 (OIIK- | Bnagetb OCHOBHBIMH IOJIO)KEHHUSMH, 3aKOHAMHU M METOJAMHU €CTECTBEHHBIX HayK JJIsl pEIICHUS
2) podecCHOHANBHBIX 33/1a4
2 V-18 (OIIK- | YMeTp mpUMEeHSITh OCHOBHBIC ITOJIOKEHHS, 3aKOHBI 1 METOBI €CTECTBEHHBIX HAYK IPH PEIICHIH
2) npodeccHOHATLHBIX U HAYYHBIX 33134
3 31 (ATIK1) 3HaTh CYMIHOCTH U (POPMBI MEKIMCHUITIMHAPHOTO I101X0/1a
B1 (AIIK1) Bnagers: HaBbIKAMM CHUHTE32 W KOHBEPIe€HIMM 3HAHUM MOIYYEHHBIX B paMKax pas3IM4HbIX
JMCIMIUIMH ITPU PEIICHUH 3aa4 Npo(hecCHOHATIBHON IeSITeIbHOCTH
5 Y2 (AIIK1) YMeTh HWCHOJNB30BaTh HMHCTPYMEHTHI TEOPHH pPEIICHWS H300peTaTeNbCcKUX 3amad B
MMO3HABATENBHON M MPOPECCHOHANBHOMN JIEITeILHOCTH;

[Tepeuncnennsie PO sBisiIoTCS OCHOBOM /17151 JOPMUPOBAHUS CIEIYIOIUX KOMIETECHIMI!

N Mudgp Komnerennus

1 JIK 1 Crioco0eH UCIIONB30BaTh MEXKIUCIMIDTHHAPHBINA MMOIX0 K peIICHHUIO 3a1a4 po(eccHoHaTbHON
JIeSITEIbHOCTH

2 OIIK-2 CriocoOHOCTh TIPEICTaBUTh aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUH HAayYHYIO KapTHHY
MHpa Ha OCHOBE 3HAHHS OCHOBHBIX ITOJIOKCHHH, 3aKOHOB M METOJOB ©CTCCTBEHHBIX HAyK H
MaTeMaTHUKH M HCIONB30BaHUS TIPH PEIICHHW THIIOBBIX 3a7ad MIpOQecCHOHANBHOM
JESITENHHOCTH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOMU ITPOI'PAMMBI.

ZII/ICI_II/IHJ'II/IHa CoBpeMEHHBIC MaTepHaJIb

N TCXHOJIOTHMHM ABJIACTCA HpeI[H_IeCTBYIOH_Ieﬁ n

MOCJIEAYIOLIEH IS CIEAYIOIIUX AUCHHUIIINH:

N Hpe)lHIeCTBle]]_[l/le JUCHUIIJINHbI l'[oc.nez[yloume JUCHUNIJINHbI
1 Teopus pemienusi u3o0peTaTeNbCKux 3a1au | Mtorosas roc. arrectamus
(BBenenne B aBHAIMOHHYIO U PaKeTHO-
KOCMHUYECKYIO0 TEXHHUKY)
2 dusuka DKoJIoTHs
3 YmpasiieHue 3HaHUSIMU
4 Meroapl  HUCCNEOBaHUS B MEHEIKMEHTE
(Jloruka)
5 KomnerotrepHas rpaduka
6 [Tpou3BocTBEHHAs MpakTUKa 1
3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI
OOmast TpyJ0eMKOCTh TUCIMIUIMHBI COCTABIISET 2 3a4eTHBIX(bIe) eauHuII(bl), 72 yaca(oB).
Moayas Pazgen Jleknuu | Ipakruy. | Jladopar. | KCP | CPC | Bcero Bcero ¢
3aHATUA paﬁOTl)I qacoB IK3aMCHaAMHU
U
KYPCOBBIMH
CoBpeMeHHbIE CoBpeMeHHbIE MaTepHaIbl 2 0 0 0 4 6 72
MaTepualbl U U TEXHUYECKHUH Mporpecc
fexozorin Mertannyeckue 0 2 0 0 20 22
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MaTepHabl

HoBble KOHCTPYKIIMOHHBIC 4 2 0 0 18 24
MaTepHabl
CoBpeMeHHbIE TEXHOJIOTHH 0 0 0 0 4 4

JIUTEHHOTO IPOU3BOJICTBA

CoBpeMeHHbIE TEXHOJIOTUH 0 0 0 0 8 8
00pabOTKH METaLIOB

JaBJICHUEM

CoBpeMeHHbIEe TeXHOJIOTHU 0 0 0 0 4 4
00pabOTKH: pe3aHye,

CBapKa, naika

MHoro(hyHKIHOHAbHBIE 0 0 0 0 4 4

TIOKPBITHA

Bcero 6 4 0 0 62 72 72

3.1.Conep:xkanue (IUIAKTHKA) TUCHHIIIHHBI
B paszoene npusooumcs nonnwiii nepeyerb OUOaKmuyeckux eOuHuy, NOOAEHCAuUX YC8OEHUIO NPU U3yYeHUU

OAHHOU OUCYUNTUHDL.
- 1. HayuHo-TexHM4ecKuil nporpecc
- 2. HayuHO-TeXHUYECKas! PEBOJIIOLIUS
- 3. KenezoyrnepoaucTsie CIijIaBbl
- 4. YriepoaucTbie cTaiu
- 5. YyryH
- 6. JlernpoBaHHBIE CTAJTU U CIJIABbI
- 7. MeTaisl ¥ CIUTaBbl ¢ OCOOBIMU CBOMCTBAMH
- 8. Jlerkue criiaBbl
- 9. ABHAIIMOHHBIE CIIIaBBI
- 10. KoMmo3uiroHHbIe MaTepuaibl
- 11. IlopomkoBbie MaTepraIbl
- 12. Jlutbe
- 13. Monenb
- 14. Kokumb
- 15. IIpokarka
- 16. [IpeccoBanue
- 17. Bonouenue
- 18. KoBka u 1mmrraMrioBka

- 19. O6paboTka pe3aHuem

Bepcus: AAAAAAB4AF4 Kox: 000131473




- 20. DnekTpo3po3uoHHas 00paboTKa

- 21. Cpapka u naiika

- 22. Meranyeckue MOKphITUs

- 23. Hemetayumueckue MOKpbITUS

3.2.Jlekuun
Ne O0bem, Aunnaxr.
Paznes AMcIUILIMHBI Tema nexknun
n/m 4acoB eTUHU I
1.1.CoBpemeHHBIE 1,2
1 MaTepHaJbl M TEXHUIECKUN 2 CoBpeMeHHbIE MaTepHalbl U TEXHHIECKUN TIporpecc
mporpecc
2 1.2.MeTtammueckue 0 CoBpeMeHHBIE TEXHOJIOTHH NOTYICHUS METAILTIYECKIX 3,4,5, 6,
MaTepHabl MaTepHaJioB 7,89
3 1.2.MeTtammueckue 0 JKemnezoyriepoanucTrie CIIIaBhl. YTICPOIUCTEIC CTAH. 3,4,5
MaTepHAaJIbI Yyryu
1.2.Meraumueckue 3,6
4 0 JlerupoBaHHBIC CTAJU U CILIABBI
MaTepHAJIbI
1.3.HoBrle 10, 11
5 KOHCTPYKLIMOHHbIE 2 KoMmno3uimonHele MaTepualibl
MaTepHAaJIbI
1.3.HoBrie 10, 11
6 KOHCTPYKLIMOHHBIE 2 ITopourkoBsie MaTepUabl
MaTepHaJIbI
1.4.CoBpemeHHbIE 12,13, 14
7 TEXHOJIOTHH JIUTCHHOTO 0 CoBpeMeHHBIC TEXHOJIOTHH JIUTECHHOTO MPOU3BOICTBA
TIPOM3BOJICTBA
1.5.CoBpemenHbIE 15, 16, 17,
CoBpeMeHHBIE TEXHOJIOTHH 00pabOTKH METaJIOB
8 TEXHOJIOTHH 00paboTKA 0 18
JTaBICHUEM
METaJUIOB JTaBICHUEM
1.6.CoBpeMeHHBIE . | 19, 20,21
TexHoMOTHH 00PaOOTKU pe3aHNeM, ICKTPOIPOIHOHHOM
9 TEXHOJIOTHH 00padOTKHU: 0 .
. 00paboTKH, CBApKU M NalKu
pe3aHme, cBapKa, maika
1.7.MuorodyHKIIMOHATIHHEIE 22,23
10 bynxn 0 Metamm4aeckue 1 Hemerammndeckne MOKPHITHS '
TOKPBITHS
HTtoro: 6

3.3.Conep:xanue JeKIUi.

1.1.1. CoBpeMeHHbIe MaTepHuaJibl U TexHHYeckuii mporpecc (A3: 2, CPC: 4)

Tun nexumn: Nadopmarrionsas nexiys

®opma opranmsaumu: JIekus

Omucanue: HayuHo-texHuueckuil mporpecc u ooOuiectBo. HaydyHo-TexHUuecKas peBOJIOIMA.

O6mee IMOHATHUEC O TEXHOJIOTUAX U TEXHOJIOTMYCCKUX ITPOLECCax. CYIJ_IHOCTB u pe’I’pOCHeKTI/IBHHﬁ aHaJIn3

MOHATUN «TEXHHKa» M «TEXHOJOIWs». Buapl u KJIaCCI/I(I)I/IKaLII/II/I TEXHOJIOT . HpOH3BO,Z[CTBCHHBIfI

pouecC M opraHusaluvs IIPOU3BOACTBA. CraHoByieHHE MPOMBIINIJICHHOCTH W 3KOHOMHYCCKUEC LHKIIBL.

CYI_I_IHOCTB IMPOMBIIIVICHHOT'O crocoba IPpOU3BOACTBA. HpOMBIIJ_UICHHaH peBOJIIOLIUA U CTAHOBJICHUC

HHAYCTPUAIIBHOT'O

criocoba

MNpon3BOJACTBA B

Pa3HbIX  CTpaHax. OKOHOMUYECKHE

OUKIBI H

TEXHOJIOTHYCCKUEC YKIIa/bI. TeXHI/IKa, TEXHOJIOTUA, MaTCpHATIbL. OcHOBHBIE Tpe6OBaHI/I$I K COBPEMCHHBIM
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MarepuanaM. ABHAIlIOHHAs TeXHHKAa U TexHoiorus. CoBpeMEHHbIE IMOAXOAbI K PELICHUI0 MpolseM

KadyeCTBa.

1.2.1. CoBpeMeHHbIE TEXHOJIOTUH MOJIyYeHUs] MeTaLIndecKux marepuanos (A3: 0, CPC: 2)
Tun gexkuun: MHGOpMATMOHHAS JISKITHST
®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanue: HpOI/ISBOI[CTBO qyryHa. HpOI/I3BOI[CTBO CTaJlu. HpOI/ISBOI[CTBO AJIFOMUHUA.

HpOI/I3BO,I[CTBO MarHus. HpOI/I3BOI[CTBO MCIH. HpOI/I?)BO,I[CTBO THUTaHa.

1.2.2. Kesie3oyriepoancrbie ciuiaBbl. Yriepoauctoie ctaan. Uyryn (A3: 0, CPC: 1)
Tun gexkuun: MHGOpMAITMOHHAS JISKITUS
®opma opranusanuu: CamocrostenbHas padora
Onucanme: XKenezo. [lementut. {uarpamma.

VYriepoaucTsie cTaim

BnusiHue yriepona Ha cBoicTBa crayiu. BiusiHMe mocTOsSHHBIX IprMeced Ha cBoiictBa cramu. Craib
Pa3IMYHBIX CIIOCOOOB TMPOM3BOACTBA. YmcTas cramb. YTIIEepoAucTasl CTajdb OOIIEro Ha3HAYCHUSL.
HaraproBannast ctanb. JlucroBas cramp Ui XOJNOAHOW MITamMroBKH. OOpabaThIBAEMOCTb PE3AHUEM.

ABTOMAaTHBIE CTaIH.

[Ipouecc rpadutuzanuu. Ctpykrypa uyryHa. @opmel rpaduta. CTpykTypa U cBoicTBa yyryHa. [Ipumecu

B uyryHe. UyryH: cepblii, Oelblii, BHICOKOIIPOYHBIN, KOBKUI1 YyTYH.

1.2.3. JlernpoBannble craiau u cmiasbl (A3: 0, CPC: 1)
Tun gexnmun: MHPOpManmoHHas JIeKIHst
®opma opranmsanumn: CamocTosTenbHas padora

Omnucanune: BinsHue JErMpyrommx 3JIEMEHTOB M IPUMECEH Ha IUCIOKALMOHHYIO CTPYKTYpy U
cBoifctBa cramu. Kiaccudukaims JervMpoBaHHBIX —crajieil. MapKHpoBKa JIETMPOBAHHBIX —CTajel.
[lemeHTyemble (HUTPOLIEMEHTYEMbIE) JIETUPOBAHHBIE CTAIM. YJy4llIaéMble JIETUPOBAHHBIE CTaJH.
Bricokomnpounsle cramu. IlpyxuHHble cTamu oOmiero HazHaueHus. [llapHKOMOAIIMITHUKOBBIE CTaJH.
M3HOcocTOlKasi BBICOKOMApraHIeBasi ayCTeHUrHas craib. Koppo3noHHOCTOMKHE (HeprKaBerolye) CTain
u cmasbl. JKapocroiikue u kaporpounsle ctanu. JKapoctoiikue cruiaBbl (HUXpowmsbl). JKaponpouHbie
craBbl. TepMmuyeckass 00pabOTKa KapONPOUHBIX HUKEJIEBBIX CIUIABOB. TyroIulaBKUE METaUIbl U CILIABbI

Ha UX OCHOBE.
1.3.1. Komno3nuuonnsie matepuaisl (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums
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Onucanne: JlpcriepcHO-ynpodHeHHbIE KoMITO3UIMOHHBIe Marepuaibl (JIKM). JIKM Ha ocHOBe
amoMuHus, Oepwuins, Hukens. CHocoObl TMONydYeHHs, COCTaB, CTPYKTypa, CBOWCTBa, 00JIacTu

MMPUMCHCHU.

Bonoknucteie Metammueckue kommo3uioHHble Matepuanbl (BKM). BKM Ha ocHoBe amoMuHus,

MarHusi, TuTana, Hukesst. CrocoObl MOMYYEeHHUs, COCTaB, CTPYKTYpa, CBOMCTBA, 00JIACTH TPUMEHEHHUSL.

OBTEKTUYECKHE KOMITO3UIMOHHBIE MaTepuaiibl (OKM). DKM Ha oCHOBe aTtOMUHUS, HUKEIS U KOOaJIbTa,

TaHTana 1 HHoOust. CriocoOBbl MOTy4eH s, COCTaB, CTPYKTYpa, CBOMCTBA, 001aCTH IPUMEHEHHSI.

Bonoxuuctrie KOMITIO3UIIMOHHBIC MaTrepuaibl Ha HOHHMepHOﬁ OCHOBC. CTCKJ'IOHJ'IaCTI/IKI/I,

OOPOBOJIOKHUTBI, YIJIEIIIACTUKH, OpraHoruiactuku. CocTas, CTpyKTypa, CBOMCTBA, 00JIaCTH IPUMEHEHHS.

1.3.2. ITopomkoBbie maTepuassbl (A3: 2, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumu: JIekus

Omnucanue: [lopucteie u kommakTHble mopomrkoBble Marepuainsl (IIM). CrocoObl momyueHus.
[IM Ha ocHOBe >kene3a, CTajiv, IIBETHBIX METAUIOB U cIiaBoB. COCTaB, CTPYKTypa, CBOWCTBA, 00IACTH

IMPUMCHCHU.

Texnnueckas kepamuka. OxkcujaHas U OECKHCIOpOAHAs TeXHUYecKas kepamuka. CriocoObl Moiy4yeHus,

COCTaB, CTPYKTYpPa, CBOICTBA, 00J1aCTH PUMCHEHUSI.

Hanoxkpucrammueckue marepuansl. CocoObl OJTy4eHus1, CTPYKTypa, CBOMCTBA, 0071aCTH IPUMEHEHHUSL.

1.4.1. CoBpeMeHHbIE TEXHOJIOTHM JIUTeITHOTO npou3BoacTBa (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas JexIus
®opma opranuzanuu: CamocrosrenbHas padbora

Onucanue: Krnaccupukanmss cnocoO00B H3rOTOBIEHUS OTIMBOK. V3roTOBIEHHWE OTJIMBOK B
necyanbix popmax. JIutbe B 0007104KOBbIE GOPMBI. JIUThE 10 BHIILIABISEMBIM MOJIENSAM. JINThE B KOKUIIb.
Jlutee nox nasnenueM. llenTpoOexxHoe nuthe. HenpepwiBHOe nuthe. TpeGoBaHMs, NpeabsBISEMbIE K
JTUTeHHBIM crtaBaM. OCcOOEHHOCTH M3TOTOBJICHUS OTJIMBOK M3 YYT'YHOB, CTajedl M LIBETHBIX METaJUIOB.

KOHTpOJ'IB KadecTBa OTIUBOK. CIIOCOOBI HCIIPAaBJICHUA JINTEMHBIX I[eq)eKTOB.

1.5.1. CoBpemMeHHbI€ TEXHOJIOTHH 00pad0oTKHN MeTa10B 1aBieHueM (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusanuu: CamocrosiTensHas padoTta

Omucanne: [Inactuunocts Metamos. [Ipokarka. [IpeccoBanue. Bonouenue. Koska. IlITammnoBka.

XoJI101Has IITaMIIOBKA. O60py,Z[OBaHI/IC I O6pa6OTKI/I MCTaJIJIOB JJaBJICHUECM.

1.6.1. TexHosioruu o6padOTKN pe3aHneM, FIEKTPOIPO3UOHHON 00padoTKu, cBapku u maiiku (A3: 0,
CPC: 4)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranusanuu: CamocrosiTensHas padora

Onucanne: CriocoOsl 00pabOTKH pe3aHueM. TexHOoIorn4yeckue napamerpsl IpOLEcCOB PE3aHMUS.
CmazouHo-oxnaxaatonme cpeabl. CToikocTs nHCTpyMeHTa. Kimaccupukanus MEeTaiopeXyx CTaHKOB.
[TpoexktupoBanue TexHomormueckux onepamuid. TodeHwe. CpepieHue W pacrouka. dpesepoBanmue.

KOHTpOJ'IB Ka4dyeCcTBa.

DneKTpodU3HIECKUC " ANEKTPOXUMUICCKHE CIIOCOOBI. DJEeKTPOUCKPOBas oOpaboTka.
DJIEKTPOUMITYJIbCHAsT 00paboTKa. DIIEKTPOKOHTAKTHAsT 00paboTka. AHOAHO-MEXaHHUYECKas 00paboTKa.
DNEeKTPOXUMHYECKOE TIOJIMPOBaHKE. DJIEKTPOXUMUYECKas pazMepHasi 00paboTKa. DieKTpoadpasuBHAs U

ANIEKTpOaIMa3zHasi 00padoTKa. YIIbTPa3BYKOBBIC H JIyUeBbIE METOIBI 0OPAOOTKH.

Bunpr cBapku. JlyroBast cBapka. PydHas, aBTomMartuueckas M IoJyaBTOMaTuueckas cBapka. Ceapka B
arMocdepe 3auMTHBIX Ta3oB. CBapka AIEKTPOHHBIM U JIa3epHBIM JydoM. ['azoBas cBapka. KoHrtakTHas

cBapka: qudQy3uoHHas U B3pbIBHASL.

[Naiika metansoB u craBoB. CriocoOb! naiiku. KoHTposb kayecTBa CBapHBIX U MAsSHBIX COSIMHEHUI.

1.7.1. Merammueckue u Hemerannunueckue nokpsitus (A3: 0, CPC: 4)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranmsanuu: CamocrosrenbHas padora

Onucanne: [{MHKOBBIE MOKPBITUS. AJIFOMUHUEBBIC MOKPHITHSI. OJOBSHHBIE M XPOMCOJIEpKAIINE

nokpsbITHsL. [lokpbIThs makupoanueM. OcakJieHHe B BaKyyMe WM B T'a30BOM Cpeie.

HeOpFaHI/I‘{eCKI/Ie IOKPBITUA H CITOCOOBI MIX HAHECCHUS. OpFaHI/I‘IGCKI/Ie IMOJIMMEPHBIC TIOKPBITUA U
cIrocoObl MX HAHECEHHS. 3aHII/ITHI>I€ TEXHOJIOTUYCCKHUEC TIOKPBITUSA. TCHJ'IOSaHII/ITHI)Ie IOKPBITHAL.

TepMoperyHprfomHe IOKPBITHA. .HaKOKpaCOLIHBIe IOKPBITHS.

3.4.1IpakTH4ecKue 3aHATHS

Ne Pazgen Oo0bem, Jnpakr.
Tema nNpaKkTHYECKOTr0 3aHITHS
/0 | JMUCHUNIHHBI 4acoB €IMHUTIBI
1.2.Merannuuec 3,4,5,6
1 0 TeopeTnueckoe MaTepuaoBEICHHE
KHE MaTepPHAJIbI
1.2.Merannuiec 3,4,5,6
2 2 JmarpaMMBI COCTOSTHUS
KHE MaTepPHAJIbI
1.3.Hosrle 10, 11
3 KOHCTPYKIIIOHH 0 Komno3uimonHble MaTepraibl Ha OJINMEPHO OCHOBE
bI€ MAaTEPHUATIBI
1.3.Hosrle 10, 11
4 | KOHCTPYKIMOHH 2 HaHocTpyKTypHBIE MaTepUaibl
bI€ MAaTEPHUATIBI
1.5.CoBpemenH 15, 16, 17,
ble TEXHOJIOTHUH 18
5 00paboTKH 0 TexHosornn 06pabOTKM METAIUIOB 1aBIEHUEM
METaIoB
JIaBJICHUEM
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HToro: | 4 |

3.5.Conep:kanne NPAKTUYECKUX 3aAHATHIA
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1.2.1. Teopernueckoe matepuasioBeaenue (A3: 0, CPC: 8)
®opma opranuzanuu: CamocTosTenbHas padoTa

Omucanue: Teopetnueckoe Matepuanosenenue. I Ipocreie Beniectsa u coequuenust. OTHOPOAHbIE
¥ HEOTHOPOIHBIE MaTepHaibl, X CTPYKTYPbI, KOMIIOHEHTHI U (ha3bl. UepHbIe U IBETHBIC METAILTBL. THITBI
KPUCTAJUIMYECKUX PEILIECTOK.

1.2.2. Iluarpammsl coctosinusi (A3: 2, CPC: 4)
®opma opranmsaumu: [Ipakrruyeckoe 3aHsTHE

Onucanue: I[I/Ial"paMMBI COCTOsAHUA CUCTEM C HeorpaHquHHOﬁ PaCTBOPUMOCTBIO B X KUAKOM U
TBEPAOM COCTOSTHUM.

ﬂI/Ial"paMMBI COCTOSIHUA CUCTEM C O9BTCKTUYCCKUM PABHOBCCUCM.
ﬂI/Ial"paMMBI COCTOSIHUA CUCTEM C IICPUTCKTUYICCKHUM PABHOBCCUCM.
ﬂI/Ial"paMMBI COCTOAHMA CUCTEM C XUMHWYCCKMMH COCIUHCHUAMMU.

JlnarpamMMbl COCTOSIHUSI C TOTMMOP(HBIMHI PEBPAILICHUSIMH.

1.3.1. KoMno3nuuoHHbIe MaTepHaJIbl Ha oauMepHOii ocHoBe (A3: 0, CPC: 6)
®opma opranmsanuu: CamocrosrenbHas padora

Onucanue: Kinaccel nommepos. [lommmepro-marpuasbie KoMo3uTsl [logrMepHbie KOMIIO3UTHI,
YIPOYHEHHBIE KPEMHHUEBBIMU BOJIOKHAMHU Y TI1€pO/I OJIMMEPHbIE KOMITO3UTHI KoMITo3nImoHHbIe
MOJIMMEPBI, YIIPOUHEHHBIE apaMUIHBIM BOJIOKHOM. Matepuai noauMmepHoil Mmarpuiisl. O0padboTka
YIPOYHEHHBIX BOJIOKHOM KOMITO3UTOB. MeXaHnueckue CBOHCTBa NoMMMepoB. [1pons3BoacTso,
(hopMOBaHME U COSMHEHUE TIOJIMMEPHBIX MaTEPHAJIOB.

Kepamuueckue KOMIIO3UTBI, YIIIEpOA-YIIIEPOAHBIE KOMIIO3UTHI M THOpUAHBIE KOMIIO3UTHL. CTpyKTypa
KEepaMHU4YECKUX MaTepuaioB. MexaHH4YeCKre CBOMCTBA KEpaMUYECKUX Marepuanos. [IponsBoacTso,
(dbopMoBaHHE U COEIMHEHNE KepaMUIeCKIX MaTepuaiioB. LlemeHT u 6eToH. CTpOUTETFHBIE KOMITO3HUTHI.

1.3.2. HanocTpykrypHble matepuaJjsbl (A3: 2, CPC: 4)

®opma opranuzanuu: CeMruHap, KOJUIOKBUYM

Omucanue: OO11ast XapaKTEpUCTUKA HaHOMaTepraioB. CTpyKTypa HOJIUMEPHBIX, ONOJIOTMYECKUX
U YIJIEpOAHBIX HaHOMaTepHuanoB. MexaHn4yeckue cBoiicTBa HaHOMaTepuanoB. OCHOBHBIE METO/IbI

IMOJIYYCHUS HAHOMATCPHAJIOB. OCHOBHBIE MCTObI TOJTYYCHHS IMMOPOIIKOB JJIsI U3IrOTOBJICHUA
HaHOMAaTCpUaJoB. TexHomorus MOJIYUCHUA IMOJIMMCPHBIX, ITIOPUCTHIX, pr6LIaTBIX

1 Onosnornveckux Hanomateprasion. [Ipumenenne HaHomarepuanos. OOIas XapakTepUCTUKA
HaHoMaTepuasioB. KOHCTPYKIIMOHHBIE, MHCTPYMEHTAIBHBIE U TPHOOTEXHUUECKHUE HAHOMATEpUATbI.
[TopucThie MaTeprabl 1 MAaTEPUANIBI CO CTIEUATBHBIMU (PU3UKO-XUMHUECKIMHU CBOMCTBAMH.
Hanomarepuains! co crienuanbHbIMA (PU3UIECKUMU

coricTBamu. HoBble 3a1inTHBIE KepaMuueckie HaHoMaTepuaiibl. HaHoTpyOKu-mMeTamutypru.
MenuiuHcKre 1 GMOJI0rn4ecKre HaHOMaTepHaibl. MUKPO- U HAHORJIEKTPOMEXaHUYECKUE CUCTEMBI.

1.5.1. Texnosoruu o0padoTku Meta/LioB AaBiaeHueM (A3: 0, CPC: 4)
®opma opranusanuu: CamocrosiTensHas padoTta

Onucanue: CylnHOCTh KOBKH M 00J1aCTh €€ puMeHeHusl. OCHOBHbIE Ky3HEUHBIE OTepalii.
OO1as TeXHOJIOrHYecKasl CXema ITPOU3BO/ICTBA TOKOBOK Ha MOJIOTax U mpeccax. Knaccupukanus
ITOKOBOK.
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CymHocTh 00beMHOM mITaMITOBKU. O0IaCTh €€ MPUMEHEHHS, PEUMYIIecTBa M HenocTaTku. OCHOBHBIC
Pa3HOBUIHOCTH 00beMHOM mTaMnoBku. OObeMHas MITaMITOBKa Ha MoJIoTaX. OCOOEHHOCTH IITaMITIOBKU

Ha ['TI. Homenknarypa nokoBok. M3orepmuueckast mrammnoska Ha ['T1. [IpeumyiiiectBa 1 HETOCTATKH.
[IIramnoBka Ha I'TI B cocTOsSIHMM CBEPXIUIACTUYHOCTH.

DIeMEeHTHI TEOPHH, COBPEMEHHBIE TEXHOJIOTUU U 000pYA0BaHHUE /I POU3BOACTBA OECIIOBHBIX TPYO.
[TpononbHas mpokaTka B KpyriioM Kanuope. Buaroast mpokarka. TexHOIOTHS TOMyYeHns
xonoaHoaeGopMupoBaHHBIX TPYO. OO0pyI0BaHME ISl POKATKH M OTACIKU TPYO.

CyIIHOCTb MPECCOBaHUS K OCHOBHBIE pa3HOBHUIHOCTH Mpoliecca. OCOOEHHOCTH TeUEHHsI MeTajlia IIpU
npeccoBaHuu. TeXHOJIOTHYECKask cXeMa Mpolecca MPecCOBaHMS.

CylHOCTb M CXEMBbI IPOLIECCOB BOJIOUEHUS. MIcX0iHbIE 3ar0TOBKY U TOTOBas MPOAyKLHs. BonounibHble
MHCTPYMEHTHI. TeXHOJIOrUs BOJIOYEHHsI. XapaKTepUCTUKA U 000PYI0BaHHE JUIsl BOJIOYCHUS.

3.6.J1aGopaTtopHble padoThI

Ne Paznen HaumenoBanue nagoparopHoii O0bem, JAupakr.
n/n | AMCHUIIMHBI padoThI 4acoB eAMHUIbI
Ut

oro

3.7.Conep:xanue 1a00paTOPHBIX padoT

3.8.KontpoJs camocrosiTesibHOI padoTel (KCP)

Ne Pa3nen Oo0neMm, Tema KCP
n/n JUCHMILTHHEI 4acoB
Hroro:
3.9.Conep:xxanue KCP

3.10.KypcoBbie paGoThl 1 MPOEKTHI 10 AUCHMILINHE

3.11.I1pomesxyTOYHAS aTTeCTALMA
1.

IIpuxpenennble gaiabl: 3auer (4 cemectp).doc

4. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJ1A
CAMOCTOSTEJBbHOMN PABOTHI OBYYAIOIINXCA MO JUCHUILINHE

C.C. IlumenoB, II.A. HecrepoB. HuaunupoBanue KpucTALIOTPa@UUecKHX INIOCKOCTEH U
Hanpasjaenui. M., MATH, 2014 r.

C.C. [Tumenos, I1.A. Hecrepos. JIlnarpammsbl cocrosinusi. M., MATH, 2014 r.

1. OcHOBHAs U JOIOJIHUTCIIbHAA JINTEpaTypa 10 AUCITUIITIMHC
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2. Pecypcbl nH(DOpMaITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTh «IHTepHeT».
3. Pecypchl HayqHO-TeXHIUYECKOH Onbmmorekn MAU.

4. npopManoHHble CTEH B! Kadeaphl.

S. ®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIIUXCS ITO AMCIUITVIMHE

Onucanue nokasarened, KpUTEpUN OLIEHWBAHUS KOMIIETEHIIMI M ONMCAaHUE KAl OLICHUBAHUSA
OCYIIECTBISIOTCS B COOTBETCTBMM C llonokeHueM o OalIbHO-PEUTUHIOBOMH CHUCTEME OIICHKH
pe3yabTaToB 00yueHus cryaeHToB no aucuurumne (IIpuka3 Ned42 ot 04.04.2014 «OO6 yTBepKICHHUH
10JIOXKEHUS «PEUTHHT 11O JUCLIUIIIUHEY).

Jlns oulleHUBaHUST MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OO0yUaIOLIUXCS

UCIIONB3YIOTCA cheayromnme kputepun 1o 100-0amuibHOM mIkae:

1. ®opmynupoBaHue MpeACTaBICHHON HHDOPMAIIMK B BUJIE IPOOIEMBL;
2. Tlpennoxenue criocoba pemieHus IpPoOIeMbI;

3. O6ocHoBaHme criocoba perieHus npoOIeMbl;

4, JlemoHcTpalus croco0a peeHus IpooIeMBbl.

OI_IeHI/IBaHI/IC OCYHICCTBJIACTCA 1O cnez[yfomeﬁ IIKaJIC:

100-6annpHas mKana PesynbraT ocBOCHUS
MmeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
71-100 Kpurepuii BBIpaXeH 4€TKO

JInst oueHnBaHUs CUTYallMOHHBIX 33JIaHUI UCIIOJIB3YETCS CIEeAYoIIas IKaa:

100-6annpHas mkana PesynbraT ocBOCHUS

oOyJaromuicst He MOXeT chopMyIHpPOBAThH
MmeHee 30
npobieMy, MpeICTaBIEHHYIO B 3aJJaHUN

oOyyaromuiicss opMynupyeT MOCTaBICHHYIO
3a/1a4y, y Hero copMUpPOBAHbI

31-50 H30JIMPOBAHHBIC 3HAHUA U YMCHUSA, OJHAKO

) OTCYTCTBYIOT HHTEIPUPOBAHHBIE TOHATHS U
HAaBBIKH, B PE3yJIbTAaTe YETO JOMYLIEHBI

OIIIMOKHU B PEIICHUN U 3aJaHUEC HE BBIITOJITHCHO

3aJlaHue BBINOJIHEHO, 00yJaromuiics
MIPUMEHSET 3HAHUS JJISI PELLICHUS
51-80 MIOCTaBJIEHHOW MPOOJIEMBI, O/IHAKO HE
) c(hOpMHUPOBAHBI KOMIIETEHIINH, BCIECTBUE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPyAHEHUS

B ICMOHCTpAallUA CII0CO00B peUICHUA 3a1a49U

81-100 3a/1aHK€ BBINOJIHEHO KaK B TEOPETUUYECKOM,
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TaK ¥ B IPAKTUYECKOM IIJIaHe, 00yYaromuics
JIETKO IEMOHCTPUPYET CBOXO KOMIIETEHTHOCTD

10 JAaHHOMY BOIPOCY

@DOHBI OIICHOYHBIX CPEICTB, MO3BOJISIOIINE OIICHUTH PE3yJIbTaThl 00yUEHHs, BKIIOYAIOT B CEOs:

"  BOIIPOCHI K HpOMeX(YTOHHOﬁ aTTCCTalllH.

[lepeuenb KOMITETEHLMH M TAnbl X (OPMUPOBAHUS MPUBEICHBI B CIIEAYIOIECH TabnuLe:

N HIndp Komnerenmust ranbl GopMHUPOBAHUS KOMIIETEHIIUH
1 JITIK 1 CriocoGen HCTIONb30BaTh | 3HATH CYIIHOCTh M (DOPMBI MEKIUCHMILIMHAPHOTO
MEXIUCLIUIUIMHAPHBIA MOAX0N K pemenuto | 1OAX0IA
37124 IPOECCHOHANBHOI 1eSTeNbHOCTH Bnameth: HaBhIKAMH CHHTE3a ¥ KOHBEPI'CHIIUH
3HaHUI TOJYYCHHBIX B  paMKaX  pPa3iHYHBIX
JTUCIUTUIAH MPY PEUICHUH 3a7a4 MpoeCCHOHATBHON
JIESTEITBHOCTH
YMeTh  UCNONB30BaTh ~ HMHCTPYMEHTHI  TEOPUHU
peeHus N300peTaTeNbCKUX 3agaq B
MMO3HABATEIEHOM u npo¢eCCHOHATBHOM
nesitenbHOCTH; CeMecTp - 4
2 OIIK-2 CHOCOGHOCTh  IIPEACTABHTh  a7eKBATHYIO BnameTtr OCHOBHBIMH TIONOXCHUSAMH, 3aKOHAMH U
COBPEMEHHOMY YPOBHIO 3HaHMil HayuHyio | MCTONMAMH  €CTECTBEHHBIX HAYK JUIA  PEIICHHS
KapTHHY MHPa Ha OCHOBE 3HAHHs OCHOBHbIX | NPOPECCHOHANLHBIX 327124
HOJOKE Uil 3aKOHOB - MeTofoB | YMETh NPUMCHSTH OCHOBHBIC MOJIOXKCHHUS, 3aKOHBI 1
bl
CTECTBEHHBIX HAYK M MareMaTdkd s | MCTOIBI  CCTCCTBCHHBIX — HAyK —MpPH  PCUICHHH
VCTIONB30BAHMS TP  PCLICHHH THIIOBBIX npodeccroHaNbHBIX ¥ HaY4HBIX 3a7a4 Cemectp - 4
3a[1a4 IpoeCcCHOHATEHON ACITENbHOCTH
KoMI1eKT THIIOBBIX UHIUBUAYAJbHBIX 3aJaHUHA
Ne Paznen Oo0bem,
HaumeHOBaHHE THIIOBOTO 3aIaHHA
n/n AACHHIITHHBI 4acoB
Merannuueckue . .
1 2 WupnmupoBanne KpUCTAIUIOTpapUUSCKUX TIOCKOCTEH U HAIIPaBICHUN
MaTepHabl
Merannuueckue o
2 2 JmarpaMMBbI COCTOSIHUS TBOMHBIX CIIABOB
MaTepHabl
HTtoro: 4

Copep:xanne TUIOBBIX 3aJaHUM

1.2.1. UnqunupoBanue Kpucrasiorpadpuuyeckux niaockocreil u nanpasienuii(CPC: 2)

Temaruka: [IpoBecT MHAMLIMPOBAHUE KpUCTALIOrpapUYECKUX IUIOCKOCTEH W HalpaBlieHUH B

COOTBCTCTBUM C BapUaHTOM.

Tun: JlomanHee 3aianue

IIpukpennennbie

HarnpasieHuit.doc

daitiabr:

WNupuuuposanue

KPUCTAIOTpaUUECKUX  IJIOCKOCTEH |

1.2.2. JImarpamMmmbl cocTosiHus ABOHBIX ci1aBoB(CPC: 2)

Temaruka:

1. Pacum¢poBars amarpamMMbl cOCTOSHMN (ompeneneHue (a3 U CTPYKTYPHBIX

COCTaBJIAIOIIUX B TOOBIX 001aCTIX JIBOMHBIX ,Z[I/IanaMM).
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2. HayuuThcst onb30BaThCsl MPaBUIOM (a3 v MPaBUIIOM OTPE3KOB MPH MOCTPOSHUN KPUBBIX OXJIAXKICHHUS

" ONPECACICHUN KOJIMYECTBCHHOI'O COOTHOIICHU A (1)33 JJIA JIFOOBIX CIIABOB.

3. Ol'[peI[e.]'IHTB IMPOUCCChI, NPOUCXOAAIUEC Ha JIMHUAX JUAarpaMMbl (J'II/IKBI/IIIYC, COJINAYC, O3BTCKTHYCCKAasA

JIUHWSL, JIMHUS TIPEICITBHON PAaCTBOPUMOCTH | TIP. ), TPH OXJIAXKJICHUU U HAarpeBaHWH CILIaBa.
Tun: Jomamnee 3amanme

Ipuxpenennblie aiibl: /[narpaMmbl COCTOSHUS JBOMHBIX CI1aBoB.doc

Bonpochl kK IPpOMeKYTOYHOM aTTeCTALMM

«COBDCM@HHBIG MaTepuajibl U TCXHOJIOTI'MH )

1. 3auyert (4 cemecTp)
IIpuxkpeniennsie gaiiabi: 3ader (4 cemectp).doc

6. MEPEYEHb OCHOBHOM 1 JTOIMOJHUTEJIBbHON YUEFHOM JINTEPATYPBI,
HEOBXOJINMOM JIJISI OCBOEHUS JACIIUTLTAHBI

a)OCHOBHasl IUTEpaTypa:

1. MarepuanoBezienue u TexHosorus marepuanoB: YueOHuk / [.I1. detucos, @.A. apudymmun. - M.:
HUL[ UH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Bsiciiee obpa3oBanue: bakanaBpuar). (neperuier) ISBN
978-5-16-006899-2, 200 IK3. DNeKTPOHHBIH pecypc; PEeXKIM J0CTyTIa
http://znanium.com/bookread2.php?book=413166

2. OcHoBbl coBpeMeHHoro marepuanoseenus: Yueonuk / O.C.Cuporkun - M.: HUL] UHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Beicmee obpazoanue: bakamaBpuar) (Ileperér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexxuM Joctyna http://znanium.com/bookread2.php?book=432594

3. MarepuanoBezaeHue B MalimHocTpoeHuu: yueOHoe nocooue / B.I1. JImurpenko, H.b. Manyiinosa. - M.
HUL[ NHD®PA-M, 2016. - 432 c.: 60x90 1/16. - (Beicuiee obOpa3oBanue: bakanmaBpuar (MATH))
(Ilepermér  7BL) ISBN  978-5-16-010712-7  DnekTpoHHBI  pecypc;  peKHUM  JOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBeicHHe W TEXHOJIOTHS MaTepUaioB [DJIEKTPOHHBIM pecypc]: y4eOHHK Jyisi OakaaaBpoOB
By30B 110 MamuHocTpout crierl. / I'.I1. derucos [u ap.]; mox pexn. I'.I1.Detucora; MAU (Hau. ucnen. yu-
T). - 3. 7-e, mepepad. u A0M.-DNEKTPOH. TeKCTOBbIE U rpad. naH. - M.: FOpaiit, 2015. - 1 amekTpoH. omT.
muck (CD-R). - (bakanaBp:ba3oBblii kypc) (DiekTpoHHble KHUTH H3A-Ba "FOpalt"). - DIeKTpOHHBII
aHAJIOT IeYaTHOTO M3/aHus. - 3aril. ¢ TUTY. 3kpaHa. - ISBN 978-5-9916-3327-7. DiekTpoHHBIN pecypc;
pexum goctymna http://elibrary.mai.ru/MegaPro/Download/ToView/993

Jlumepamypa u3 31eKmpoHHO20 Kamano2a.
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1. I'apumok B.C., I'omsiioB B.A., Martonun B.M., Cokonos B.C., Cokonoa H.X., ®@erucos I'.Il.
MarepuanioBeieHHe W TEXHOJIOTHS MaTEpHAIOB YYCOHUK Uil OakaJlaBpOB : yUEOHHMK JUIsI BY30B IIO

MalmHOCTpouT. crell.. FOpaiir, 2015. - 767 c.

0)I0NOJTHUTEIBHAS JIUTEPATYpa:

1. Inomxua B.B. MarepuanoBenenue: yued. mocobue mjsi By30B — 2-¢ u3., mepepad. u jom. — M.:

MznarenscrBo FOpaiit, 2013. — 463 c. — Cepus: bakanaBp. bazoBslii kypc.

2. MarepuanoBeneHie B MallMHOCTPOCHUM: Y4eOHUK Juisi OakanaBpoB / A.M. Anackun, H0.E. Cenos,
A K. Oneruna, B.H. KmumoB — M.: M3parensctBOo IOpaiit, 2013. — 535 c¢. — Cepus: bakanasp.
VYrnyOneHHsIi Kypc.

3. HaeeigoBa U.C., Makcuna E.JI. Marepuanosenenue: Yue6. mocooue. — M.: M3marenscteo PUOP,
2006. — 240 c.

4. OcHOBBI MPOU3BOJICTBA aBHAIMOHHBIX MarepuanoB [Tekct]: yueb.mocobue / I'.Il. derucos [u ap.];
MAUN (Toc. texn. yH-T). - M.: MAU, 1999. - 47 c.: un. - ABT. yka3aHel Ha 000pOT€ THUT.JI. -
bubmorp.:c.46 (12 mas3B.). - ISBN 5-7035-2108-4. DnekTpoHHBI pecypc; PEKUM JOCTYIa
http://elibrary.mai.ru/MegaPro/Download/ToView/425

5. TexHonorust KOHCTPYKIIMOHHBIX MarepuainoB / Hansckuii A.M. u ap. — M., Mammnoctpoenue, 1990 —
448c.

6. Komaue b.A., Enarun B.M., JIluBanoB B.A. MeramioBenenne U tepmudeckas o0paboTKa IBETHBIX

METAJIJIOB M CIUTABOB: YUEOHUK IS BY30B. — 4-¢ u3l., mepepad. u pon. — M.: MUCHC, 2005. — 432 c.
7. Koncrpykimonnsie Marepuaisl: CripaBounuk / ApzamacoB b.H. — M., MammHoctpoenue, 1990 — 688c.
8. Komnozurmonnsle Marepuaisl: CripaBounuk / Bacuise B.B. — M., Mammnoctpoenue, 1990 — 512c.

9. Marepuanosenenue: yue6. juisd By3oB / b. H. Ap3amacos [u np.]. — M.: MBTVY um. H.3. baymana, 2003.
- 648 c.

10. I'ynsteB A. I1. MetamioBenenue. YueOHMK Ui By30B. 6-€ u31., epepad. u gon. M.: Metamnyprus,
1986. - 544 c.

Metoaudeckue YKa3aHus:

C.C. Tlumenos, I1.A. HecrepoB. MnauimpoBanue KpucTauiorpadMuecKix IIOCKOCTEH W HalpaBJICHHH.
M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. luarpammel coctosiaus. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. VcnpiTanne MeTauioB Ha pacTsbkeHue. OnpezeneHue XapakTepHCTHK

MPOYHOCTH U MIaCTUYHOCTH B cooTBeTcTBUU ¢ ['OCT 1497-84. M., MATU, 2014 .

C.C. IInmenos, I1.A. HectepoB. Meroabl onpeaesieHue TBEpJOCTH METAIIOB U CIUIaBOB. VcnibITaHus Ha

TBepAocTh 1o PokBemny. McnbiTanus Ha TBepocTh o bpunemmo. M., MATH, 2014 r.

7. MNEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITUOHHON
CETU «<MHTEPHET», HEOBXOAUMBbIX /IUIs1 OCBOEHUSA JUCLHUIIJIIMHBI
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Hns obecneyeHust  oOpa3oBaTeIbHOTO  IIpoliecca MO JIUCHUIUIMHE — OOyYaroniuMcs
IPEAOCTABISACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOTO JHCTAHIMOHHOTO WHAWBHIYAJIBHOTO OCTyHa K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JIIOOOW TOYKH, B KOTOPOW MMEETCS JIOCTYyN K CeTH

«HTepHe™.

HaumeHnoBaHme pecypca HNHTEepHET-CCHLIKA HA pecypce

"ZNANIUM.COM™

DJIeKTpOHHAs OnbIMoTeYHas cucrema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlaub

DnektponHas oubaunoreunas cucrema OO0 e.lanbook.com

"UsnparenbctBo Jlaup".

00O "DiexkTpoHHoe H31aTeabeTBo FOPAWT"

DnektponHas 6ubanoTeunas cucrema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbic KHUTH" https://biblio-
online.ru/catalog/legendary

JyekTpoHHas Oubauoreka MAU

Dnexkrponnas oubauoreka MAU (codoctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHasi ondmorexka Koncopuuyma aspokocmuveckux By3oB Poccun
DJIeKTpOHHAs OoubmoTeka Koncopuuyma | http://elsau.ru
a’POKOCMUYECKHX By30B Poccuu.
bubéinorexka POOU

bubnorexa PODU ‘ http://www.rfor.ru/rffi/ru/library

Ennnoe oxkHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
EnuHoe okHO 1ocTyma K 00pa3oBaTelbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHOB"

DnektponHas oubnmoreunas cucrtema eLIBRARY. ‘ http://elibrary.ru

00O "HaunonauabHblil nugposoii pecypc "Pykont"
OOO "HanuonanbHbii nudposoit pecype "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC™
00O "UBUC". | http://ivis.ru
OOO "HHTerparop aBTOpCKOro npasa'
OOO "Hurerparop aBropckoro npasa" 1Qlib. ‘ http://www.iglib.ru/
OI'BY "PI'B"
OnexrpoHHas Oubnuoreka nucceprauuii PI'b. http://dvs.rsl.ru
HarmonanwsHnas anexkrponnas 6ubnunoreka (HOB). http://H36.pd
HIT HOUKOH

Hexommepueckoe MapTHEPCTBO "HanmonaneHusiit | http://archive.neicon.ru
OnextpoHHO-UHpopmanmonHslii Koncoprmym".
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Hay4Hble MOJTHOTEKCTOBBIE PECypChl U3/1aTeNbCTBA http://link.springer.com/

Springer (apxuB).

HaydHble TIOJHOTEKCTOBBIC JKypHaibl —u3aartenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxuB).

basa nannbix GreenFile kommanuun EBSCO. http://www.greeninfoonline.com.
BHemHeakoHoOMH4Yeckoe o0bequHeHHe " AKageMUHTOPr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "T'IIHTH Poccun"

baza mammeix Web of Science (mpaBooGmamarens - | Www.webofscience.com

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

baza mannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http:/link.springer.com/
00pa3oBaTEIbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza ganneix kommnanuu EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJI MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
n3narenberBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
HayuHbple MOJIHOTEKCTOBBIE AaHIIIOSI3BIYHBIC KypHaubI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJINYECKHUE YKA3AHMS JJISI OBYYAIOLIUXCS 10 OCBOEHUIO
JUCHUTINHBI

D} PexTUBHBIM cOCOOOM pPa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYNEHTOB MpPU H3YUYEHHH
JTUCIUTUTUHBI SBJISIETCSI CaMOCTOsITENbHAsE paboTa, KOTOpas HalejdeHa Ha MpopadOTKy CTyJIEeHTaMHu
Marepuaia MpomeInX KOHTAKTHBIX 3aHATUN U IOJATOTOBKY K MPEACTOSALIUM 3aHITHSIM.

CamocrosiTenbHasi padoTa CTYJIEHTOB MPOBOAUTCS WMU B COOTBETCTBUU C COOCTBEHHBIMU
BO3MOKHOCTSIMU. MOXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYNIOBOE HW3YyYEHHE  MaTepHUasoB,
o0ecreunBaoIllee COBMECTHYIO DPAa0OTy HECKONbKUX CTYJEHTOB, YTO TIOJOXHUTEIbHO BIMSIET Ha
KauecTBO MPOpabOTKU MPOrpaMMBbI Kypca.

B TO ke Bpems BBICOKas CTEMEHb YCBOCHHS H3y4yaeMOW IUCIMIUIMHBI JOCTHTAETCS TPHU
MOCTOSIHHOM padoTe CTYIACHTOB HaJ TEKYIUM MaTepuaaoM. B 3Toil cBs3M kenaTenbHa mpopaboTKa
JIEKIIMOHHOTO MaTtepuajga B JCHb €ro MPOYTEHHs, YTO TO3BOJISIET, BO-TIEPBBIX, OINEpPaTUBHO (Ha
CIIeyIoIIel JIeKIIMM) CHUMATh BO3HUKAIOIINE BOIMPOCHI M, BO-BTOPBIX, CO3/IaBaTh Oarak 3HaAHUH IO
JTUCHUILTMHE 33J0JT0 J10 MPOMEKYTOYHON aTTeCTalllu.

[Ipy MoAroTOBKE K MPAKTUYECKUM 3aHATHIM TakKe HeoOXoamma MpopaboTKa JIEKIIHOHHOTO
MaTepuanga. ITO MO3BOJIMT OCO3HAHO paboTaTh C MpeularaeMbiM MaTepHalioM IpernojaBaTelieM Ha
MPAKTUYECKOM 3aHSTHUH, 4, CIEAOBaTEIbHO, 3aKJIAAbIBaTh 0a3y METOJUK U MPHEMOB IMPHU pPEUICHUH
MPaKTUYECKHX 3a]1a4.
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[Ipn n3ydeHun matepuasia HEOOXOIMMO JIeaTh aKIEHT HE Ha 3a3yOpHMBaHWM MaTepualia, a Ha
MOHUMAaHUE ero (PU3UYEeCKOW CyTH, YTO Pa3BHBAET MBIIUICHUE U TIO3BOJISET MOHITh METOHOJOTHIO
M3y4aeMOil JUCUUTUIAHBIL.

Jlexyuu:

B xone neKIMOHHBIX 3aHATHA HEOOXOIUMO BECTH KOHCICKTHPOBAHHE YYEOHOrO Marepuana.
OOpamniate BHUMaHHE Ha KaTeropuu, (OPMYJIHUPOBKH, PACKPBHIBAIOIIME COACPKAHHE TE€X WM HHBIX
SIBJIGHUH U MPOIIECCOB, HAYYHbIE BBIBOJIbI U MIPAKTHUECKUE PEKOMEHIAIUH.

KenarenbHO OCTaBISITh B padOYMX KOHCIIEKTAX TOJs, TJE JAeNaTh MOMETKH M3 PEKOMEHIOBAHHOMN
JTUTEPATYPHI, TOTOTHSIIONINE MAaTepHall MPOCTYIIAHHOW JICKIIUH, a TaKXKe MOTICPKUBAIOIINE OCOOYIO
BaYKHOCTb T€X MJIM UHBIX TEOPETUUECKHUX MOJOKEHUH.

PexkomMenyercs 3a1aBaTh MpenoAaBaTeio YTOUHSAIOIINE BOIIPOCHI C LIENbI0 YSICHEHUS TEOPETHUECKUX
IIOJIOYKEHUH, PA3PEILICHUs] CIIOPHBIX CUTYyaLUH.

CBOil KOHCHEKT JIEKIIMHM CJeIyeT aopadaThiBaTh, Jejas B HEM COOTBETCTBYIOIIME 3alllCH U3
JTUTEpaTyphbl, PEKOMEHJOBAHHON MpenojiaBaTelieM U MpeayCMOTPEeHHOH paboduel mporpammoi ams
paboueii mporpammsel qucuuruiiHbl (PTTT).

Jlist  ToHMMaHUsA ~ Marepuaja M KaueCTBEHHOTO €ro  YCBOGHMSI PEKOMEHAYETCS  Takas
MOCIEN0BATEIBHOCTD U MTPOIOJKUTEIBHOCTD ICVCTBUIA:

- 3yueHne KOHCIIEKTa JIEKIIUHU B TOT ke AeHb (rociue nekuun): 10-15 MunyT.

- M3ydeHue KOHCIIEKTa JIEKLIUHU 3a JIeHb nepe cienytomen gekuuei: 10-15 munyT.

- M3ydeHne TeopeTHiecKkoro MaTepralia 1o yueOHUKY M KOHCIIEKTY: 2 4aca B HEJIETIO.

- B reuenue Henenu 1 yac paborath ¢ TUTEPATypOil B OMOIHOTEKE (IJCKTPOHHOM OMOINOTEKE).
PekoMenganuu no pabore ¢ IUTEPaTypoil 3aKIIOYAIOTCS B HEOOXOIMMOCTH M3Yy4eHHUS HUH(POpPMAIUH
0 U3y4aeMol TEMaTHKE U U3JI0)KEHHOHN B y4eOHUKAX, Y4eOHBIX TOCOOUSX, TEPUOANUECKUX U3TAHUAX.
Pexkomenayercst nmocie u3ydeHus ouepenHoro naparpada yueOHMKa BBIIOIHUTh HECKOJIBKO MPOCTHIX
yIpaXHEeHUH Ha JaHHyro Temy. Kpome TOro, O4eHb IMOJIE3HO MBICICHHO 3a7aTh cele CIeAayromie
BOIPOCHI U TONPOOOBATH OTBETUTH HA HUX:

- 0 yéMm 3TOT naparpad?

- KaKre HOBBIC TTOHSITHUSI BBEJICHBI, KAKOB UX CMBICH?

- 4YTO JaayT 3TH MOHATUS HA MPAKTHKE?

Cemunapckue 3auamus:

BaxxHoil cocTaBHOM YacThl0 ydeOHOro TMpolecca B By3€ SIBISIOTCS CEMHHAPCKUE/TIPAKTUYECKHE
3aHATHS. [I1aHbl CEeMUHAPCKHUX 3aHITHH, UX TEMATHUKA, PEKOMEHIyeMasl JIUTEpaTypa, LeJb U 3a4a4u €€
M3y4YeHHUs cOOOIIal0TCs MperoaaBaTeieM Ha BBOAHBIX 3aHATHAX wiu 0epytcs u3 PIT/I.

[logroroBka K CEeMHMHApCKOMY 3aHATHUIO BKJIOuYaeT 2 drtana: |- — OpraHu3aluoOHHBIN; 2-U -
3aKperyieHre M yriayOJieHne TeopeThdeckuxX 3HaHuil. Ha mepBoM 3Tame CTYIEHT IJIaHUPYET CBOIO
CaMOCTOATEIIbHYIO0 padoTy, KOTOpast BKIIOYAET:

- YACHEHHE 3aJ]aHusI Ha CAMOCTOSATEIIbHYIO padoTy;

- oA0Op PEKOMEHIOBaHHOU JIUTEPATYPhI;

- COCTaBJICHHWE IUTaHa pPa0OTBl, B KOTOPOM OMPEACNSIOTCS OCHOBHBIE ITYHKTHI TMPEICTOSIICH

IIOATOTOBKH.
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Bropoii sTan Bk/IIOYaeT HEMOCPEICTBEHHYIO MOJTOTOBKY CTyIEHTa K 3aHATHI0. HaumHaTh Hamo c
M3Yy4YeHHs] pEeKOMEH0BaHHO uTeparypbl. Ha nekuuu oObIYHO paccMaTpUBaeTCsl HE BECh MaTepHall, a
TOJIBKO €ro 4actb. OcTajlbHasg €ro 4acTb BOCHOJHSETCS B IPOLECCE CAaMOCTOSITENBbHOM padOThI.
Ocoboe BHHMMaHHE TpPU 3TOM HEOOXOIMMO OOpaTHUTh Ha COJEP)KAHHE OCHOBHBIX TMOJOXEHUH W
BBIBOJIOB, 00BsICHEHUE SBIICHUI U (DAKTOB, YsSCHEHUE MPAKTUYECKOTO MPUIOKEHHS PacCMaTPUBAEMBIX
TEOPETUUYECKUX BOIPOCOB.

[Ipu HeoOxommMocTH cienyeT oOpamarbcs 3a KOHCYJbTalMeld K mpernonaBarento. Ha cemmuape
KaX/IbIl €ro yYaCTHHK JOJDKEH OBITh TOTOBBIM K BBICTYIICHHMIO IO BCEM IOCTABJICHHBIM B IUIAHE
BOIIPOCaM, NPOSIBISATh MAaKCUMAJbHYI0 aKTHUBHOCTH IMPH UX PACCMOTPEHUU. BBHICTyIJIEHHE MOIKHO
CTPOUTBCS CBOOOAHO, YyOeIuTeNbHO U apryMmeHTupoBaHo. IlpemomaBarenb ciaeauT, YTOOBI
BBICTYIUIEHHE HE CBOAWIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEJICHUIO TEKCTA), HE
JIOITYCKAeTCs U MPOCTOE YTEHUE KOHCIIEKTA.

[Ipy mOArOTOBKE K MPAKTUYECKUM 3aHATHUSIM, OOY4YarOUIMMCS HEOOXOJUMO H3YYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMUTHCS C JOIOJHUTEIbHOW JIUTEPATypod, HOBBIMH MyOIUKalUsSIMU B
NEepUOAMYECKUX M3JAHUAX: JKypHajaxX, raserax u T.0. Ilpu 3ToM ydecTb peKOMEHIaluu
npernoaBaTens U TpeboBaHus yueOHOM mporpaMMbl. B Xo/ie MOATOTOBKY K MPAKTUYECKUM 3aHSATHIM
HEOOXOJUMO OCBOMTH OCHOBHBIC TMOHSTHS M METOAMKH pacueTa IoKas3aTeled, OTBETUTh Ha
KOHTPOJIbHBIE BOTIPOCHI.

Iloozomoska k 3auémam u IK3aMeHaM:

[Tpu moaroroBke K 3a4€Ty MO MUCIHMILIMHE OO0YYArOIIMICS MpopadaThiBaeT COAEp)KaHUE JIGKIUN IO
CBOEMY KOHCIIEKTY U 0 peKOMEHIOBAaHHBIM yueOHHKaM. Ha kaxkapiii Borpoc, o0ydaromuics JoKeH
HamucaTh IUJIaH OTBETA, KPaTKO MEPEUMCINTh U 3allOMHUTH OCHOBHBIE (haKThl, monoxeHus. Ha stame
MOJITOTOBKH K 3a4eTy OOyYaromMKCs CHCTEMATU3UPYET U MHTErPUPYET UHPOPMALIUIO, OTHOCSIIIYFOCS
K pa3HbIM pa3jienaM JIEKIIMOHHOTO MaTepHala, Jydlle MOHUMAaeT B3aUMOCBS3b Pa3InYHbIX (aKTOB U
MOJIOKEHUH AMCHUIUINHBI, BOCHIOJIHSET IPOOEsbl B CBOMX 3HAHUSIX.

Memoouueckue pexomenoayuu K 3a0AHUAM.

BoinonHenue AOMamHero 3aJaHusi CTYJEHTOM SIBJISIETCS TOBTOPEHUEM, 3aKPEIICHUEM M YCBOEHUEM
MIPOMJEHHOIO Ha 3aHATUM MaTepuaja, MOJIrOTOBKAa K M3YYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yriiyOieHue 3HaHuM, GopMHpOBaHUE YMEHUI M HaBbIKOB. [IpemoaaBarens GpopMynupyeT aomaliHee
3aJJaHMe ONTUMAJBHBIM MO0 00BEMY M COJEPXKAHMUIO C BOMPOCAMH Ul OOCYXKAECHUS M pacueTHHIMU
3aJlayaMH, Ipejnosiarasi IpeeMCTBEHHOCTh IIEPeX0/ia OT paHee U3yYEHHOTO K HOBOMY.

Tembl pedepaToB, Kak MpPaBWIIO, MOCBSIIEHBI PACCMOTPEHHUIO OJHOHN mpobieMbl. O0BEM pedepara
MOXeT ObITh OT 12 10 15 cTpaHMIl MAaIMHONMUCHOTO TeKcTa. TeKkcToBas yacTh pabOThl COCTOUT U3
BBenenns, OCHOBHOM 4acTu U 3aKIIOUEHUS.

Bo BBeseHMU CTYJEHT KpaTKO 0OOCHOBBIBAET aKTyaJbHOCTh M30paHHOM TeMbl pedepaTa, paCKpbIBacT
KOHKpETHbIE IeIM U 3aJladd, KOTOpble OH coOupaeTrcs pemHTh B XOJ€ CBOEro HEeOOJBIIOro
UCCIIEIOBaHUS.

B ocHOBHO# yacTu IOJIPOOHO PacKpHIBAETCS COAEepIKaHUE BOMPOca (BOIPOCOB) TEMBI.
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B 3akiroueHnM KpaTtko AOJKHBI OBITh C(hOPMYJIMPOBAHBI NOJYUYEHHBIE PE3yJbTaThl UCCIEIOBAHUA U
JaHsl BBIBOABL. KpoMe TOro, 3akiitoueHre MOKET BKIIIOYaTh NPEMJIOKEHUS aBTOpPa, B TOM YHUCIE U 110
JanbHeHIIeMy U3yYeHHIO 3aMHTEPECOBABLICH €ro MPOOIEMBI.

B cnucok nuteparypbl (MCTOYHHMKOB M JINTEPATYpPbl) CTYACHT BKJIKOYAET TOJIBKO TE JIOKYMEHTBHI,

KOTOPBIC OH HUCIIOJIB30BAJI IIPpU HAITMCAHUHU pe(l)epaTa.

9. NIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITOJIb3YEMBIX ITPH
OCYUIECTBJIIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
JlucuMmiuHa  OpPMEHTHpPOBAaHA Ha IPUMEHEHME KOMIBIOTEPHOM TEXHUKH, pECYpPCOB

MH(pOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOU ceTu «MHTepHeT», 3neKkTpoHHOUW Ombmmoteku MAU nis
noucka, coopa, XxpaHeHHs, 00paObOTKHU U MPEICTABICHUS UH()OPMAIIHH.

[IporpamMmHuoe obecnieuenue, MHTepHET-pecypcehl, SEKTPOHHbBIE OMOINOTEYHbIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI IO OCBOEHUIO
JUCHUTIMHBI

1. JlekioHHBIE 3aHATHUS:

1.1. KoMmieKT 3JIeKTpOHHBIX MTPE3EHTALIMOHHBIX MaTEpUAJIOB (CIaii10B).

1.2. Aynutopuss Ans  4YTEHHS TIIOTOYHBIX JICKIMH, 0O0OpYyJOBaHHAs KOMIIBIOTEPOM H
MIPOCIMPYIONINM YCTPOUCTBOM (TIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

2. IlpakTrdeckue 3aHsITHs:

2.1. Aynurtopus nans TPOBEACHHUS MPAKTUYECKUX 3aHATHH A 00IIero mnpogeccuoHaIbHOTO
UKJIa JUCIUIUIAH, 000pyI0BaHHAS KOMITBIOTEPOM, SKPAHOM H MTPOCIUPYIOLIIM YCTPOHCTBOM.
2.2. Dnextpudeckue gaboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

2.3. Komiekuuss MHUKPOCTPYKTYP, H3Y4aeMbIX KOHCTPYKIMOHHBIX W HWHCTPYMEHTAJIBHBIX
MaTepUajoB, PaCTBOPHI COJIEH.

2.4. MeputenbHbli HMHCTPYMEHT, TBEpAOMEpHI, MeTauiorpadguyeckue M OHOIOrMYecKUe
MHUKPOCKOMBI, My(QenbHble Ieud, MNUIM(OBAIbHO-TIOJIMPOBANIBHOE  00OpYyIOBaHUE  JUIS
MPUTOTOBJIECHUS HITU(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«CoBpeMEHHEIC MaTEPHAIBI M TEXHOJIOTHH»

AHHOTanusA padoyeil NporpaMmbl
JucuuruinHa CoBpeMEHHbIE MaTepualbl U TEXHOJIOIUHU SIBJIIETCS YacThio bioka 1 JIuciunianabl
IUCLUUIUIMH  TIOATOTOBKM CTYJCHTOB 110 HampaBieHuio noarotoBku 38.03.02 MeHeHKMEHT.
HucuuiuinHa peanusyercss Ha CrynuHo dakynbrere «MOCKOBCKHMN aBHAIIMOHHOTO MHCTUTYTa
(HalMOHAIBHOTO MCCIIEIOBATENILCKOTO YHUBEPCUTETA)» Kadeapoi (kadenpamu) Duy.
JuciunauHa HareneHa Ha popmupoBanue ciaeayromux kommnerernuii: K 1 ,0TTK-2.

Coz[epmaHI/Ie JUCHUIINIMHBI OXBAaTbIBACT KpPYI' BOIIPOCOB, CBA3AHHBIX C: DaSDa6OTKOﬁ )41
OPpUMCHCHUEM COBPCMCHHBIX MATCPpHAJIOB H TEXHOJIOTHH B BBICOKOTEXHOJIOTHYHBIX OTpacjiiax
IPOMBIIIIICHHOCTHU

[IpenogaBanne MUCHUIUIMHBI MpeAyCMaTpUBaeT cieayronye (Gopmbl OopraHuzaluu y4eOHOTo
nporecca: CamocrositenbHas pabora, Jlekius, [lpaktuueckoe 3ansatue, CeMHHAP, KOJUIOKBUYM.

[TporpamMMoii JUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJISA: MPOMEKYTOYHAsS
arrecraius B oopme 3aueT (4 cemectp).

OO0mas TpyJOeMKOCTh OCBOCHHSI JHCUUILIMHBI COCTaBISICT 2 3a4CTHBIX CJWHHUIl, /2 YacoB.
[TporpamMmoi#i JUCHMIUIMHBI MPEAYCMOTPEHBI JeKIHOHHbIe (6 uacoB), mpaktudeckue (4 dwacos),
nabopatopubie (0 yacoB) 3ansaTHs 1 (62 YaCOB) CAaMOCTOSTEIBLHON paOOTHI CTYICHTA.
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IMpunoxkenue 2

K padoyeii mporpaMme TUCHUTIIHHBI
«COBpEeMEHHBIC MATEPUAJILI U TCXHOJIOTHH»

IIpukpeniennslie ¢aiibl

3auer (4 cemectp).doc

IIpomexyrounas arrecranusi Nel

3auer (4 cemectp)

Cemectp: 4

Bua koutpods: 3u

Bomnpocnr:

1. AHTHQPUKIINOHHBIE CTIABBI.

2. ApronoayroBas cBapka (Ap/IC) meramios.

3. Bosouenne MeTanioB  CILJIaBOB.

4. Bonouenwue.

S. l'a3oBas cBapka METaJUIOB.

6. W3zroroBneHne OTIUBOK B NecuaHbIX (hopMax. JINThE 1O BBHITUIABISIEMBIM MOJICIISIM.

7. Krnaccudukanus BUI0B CBapKH COBPEMEHHBIX MaTEpUaIOB.

8. Knaccudukanus 1 MapKHpOBKa CTaJH.

9. Knaccugukanus u cBoiicTBa YyryHOB.

10.  Knaccuduxkamus crnoco60B U3rOTOBIECHUS OTIMBOK.

11.  Kunaccel cBapkH.

12. KoBka M mITaMIOBKA: CyITHOCTh M BUJIBI.

13. KoBka MeTaJJIOB U CIIJIABOB.

14.  KoBka: CyIIHOCTb Y Ha3HAUYEHUS.

15. KoMmo3unuoHHBIE  MaTepuagbl Ha  IOJUMEPHOM  OCHOBE:  CTEKJIOILIACTHKA,
OOpOIIACTUKH, YITIEIUIACTUKH.

16.  KoMmmo3umumoHHbIE MaTepUabl, ApMUPOBAHHBIC BOJIOKHAMHU.

17.  KoMmo3uiuoHHbIE MaTepUabl, ApMUPOBAHHBIEC YACTHIIAMHU.

18.  KoMmmo3uinoHHbIE MaTe€pUabl: BUJIbl, CYIIHOCTb, HA3HAUEHHUSL.

19.  KoHCTpyKIIMOHHBIE KOMITO3UIIOHHBIE MaTEPUAIIBI: ONIPECIICHHE U KITaCCH(UKAIIHSL.

20. Jlerkue cruiaBbl: BHABI, Ha3HAYCHUS.

21.  Jlutwe B KOKuib. JIuThe moa naBinenueM. LieHTpoOexkHOE THUThHE.

22.  JluTwe MOJ NaBICHUEM.

23.  Hay4HO-TexHHYeCKasi PEBOJIOIHS: CyIIHOCTh, OCHOBHBIE ITaIIbI.

24.  Hay4HO-TeXHWYECKHUH mporpecc U o0IIeCcTBO.

25.  Hewmeramnnueckue MaTrepuaibl.
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26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
W31,
40.
4].
42.
43.
44,
45,
46.
47.
48.
49,
50.
51.
MaTEpHUAIbL.
52.
53.
54,
55.
56.
57.
58.
59.
60.

HenpepbiBHOE TUTHE.

Hepazpymiarorue MeTo 1l KOHTPOJIS.

O6opynoBanwue st 00padOTKH METAJIIOB JIaBIICHUEM.
OcHoBHast MPOYKITUs TPy 00pabOTKE METAIIIIOB TaBJICHUEM.
OcHoBHOE 000pYIOBaHUE JUISI TPOBEACHUST 00pa0OTKN METAJIIOB JIABICHUEM.
OCHOBHBIE OIEpaIuy KOBKH.

OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA MOPOIIKOB.
OCHOBHBIE 3TaIbl HAYYHOH PEBOJIOIUH

OCHOBHBIE 3TaIbl TEXHUUECKOW PEBOJTFOIIHH.

[TmacTHYHOCTH METAJIIOB.

[ToHATHE HAZIGKHOCTH U JOITOBEYHOCTH.

[TopomkoBast Meramuryprusi. OCHOBHBIE TOHSATHS.
[TopomikoBasi METaJUTYprusi: CYIIIHOCTh M HA3HAYCHUSI.

HpeI/IMYH_IeCTBO HOpOHIKOBOﬁ MCTAJUIYPIUr Tiepca APYyruMu criocobamu MMOJIYyUCHUA

[IpeccoBanue: CyIIHOCTD U BUIBI.
[TpupoHbIE KOMIIO3UTHI.
IIpouzBoncTBO cTany.
[IpousBoaCTBO UyryHa.

[IpokaTka METAIIJIOB U CILIABOB.
IIpokaTka: CyIIHOCTb U BUJIBI.
CBapka: CyIlHOCTb ¥ Ha3HA4YEHUE.
CroucTeie KOMIO3HIIMOHHBIE MaTEPHAIIBL.
Cnekanue. Tepmuueckas o0padoTKa.
CmunaBsl ¢ 3¢ GEeKTOM NaMsITH.
Crioco0Ob1 06paboOTKH pe3aHHEM.

Crexnomnactuku. bopormnactuku. Yrnemnactuku. OpraHomiacTUKU. Terio3aiuTHbIe

CyurHoCTh JIMTEHHOTO MPOU3BO/ICTBA.

TBepnocts.

TexHuueckas Kepamuka.

TexHonorus NoJiy4eHrsi COBPEMEHHBIX METATMYECKUX MTOPOIIKOB.
TuIIbI CBApHBIX U3EIIH.

Touenue. Cepinienue u pactouka. @pezepoBaHue.

TpebGoBanusi, MpeabABIsIEMbIE K MHCTPYMEHTAIBHBIM MaTEepHaIaM.
IIITammioBKa.

3J'ICKTpOIlyFOBa$I CBapKa MCTAJIOB.
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JAmarpamMMbl COCTOSIHUS IBOMHBIX CIIaBOB.doc
Baok Nel CoBpemeHHbIE MaTEpUAIbl U TEXHOJIOTUU
Pazgen Ne2 Metajminueckue MaTepuaibl

Tunosoe 3aganue Ne2 J/[narpamMmMbl COCTOSIHUS IBOMHBIX CILJIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: 1. PacmmdpoBare auarpammbsl COCTOsSIHUE (ompenenenue (a3 U CTPYKTYPHBIX
COCTABJIAIOLIMX B JIFOOBIX 00JaCTAX JBOMHBIX AUArpaMm).

2. Hayuutbcs mosib30BaThCsl MpaBUIoM (a3 U MPAaBUIOM OTPE3KOB IPU MOCTPOEHUM KPUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHYECKAs JIMHUSA, JTUHUA MPENeIbHON PacTBOPUMOCTH U IIp.), IPU OXJAXKICHUU U HArpEeBaHUU
CILIABA.

TunoBbie BapuaHTbI:

BAPHUAHT Ne 1
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= a0+ fso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEPATYpE:
a0=5 ) Bo=85 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWS, HAPUCOBATh CTPYKTYPY M ONPEICIMTh COOTHOLICHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpOUTH JBOMHYIO JUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Kso= a0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpE:
a,=30 N Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= a0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
20=20, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENETUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 4
[TocTpouTh JBOMHYIO qUArpaMMy COCTOSIHUS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Ks0= a0+ fr0
PacTBOprMOCTH (pa3 Ipu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=80 B%
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[ToCTPOMTL KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS CILIABOB:
0%, 30%, 50%0, 80% B
BAPHUAHT Ne 5
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Ka0= a0t fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
a2,=10, B,=90 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 6
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Keo= azot fso
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
2,=10, B,=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWs, HAPUCOBATh CTPYKTYPY M ONPEICIMTH COOTHOLIEHHE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= az0+ fso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPUAHT Ne &
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0+ fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpAType:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIEHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 9
[TocTpOUTh JBOMHYIO JHArpaMMy COCTOSIHMS 110 JAHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0t fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpe:
a,=10, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIISIONIMX JJIs CILIABOB:
0%, 30%, 30%, 70% B
BAPUAHT Ne 10
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Ks0= a0+ P70
PacTBOprMOCTH (pa3 Mpu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=70 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENETUTH COOTHOIIEHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABJISIONIMX JJIs CILIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 11
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[TocTpoUTh JBOWHYIO JHArPAMMYy COCTOSIHHS 10 JaHHOMY TpeX(a3HOMY paBHOBECHIO
Ka0= a0t fso
PactBopuMOCTS (ha3 pu KOMHATHOU TEMITEpaType:
a,=10, Bo=80 B%
[TocTpOUTh KpPHBBIE OXJIAXKICHHS, HAPHCOBATh CTPYKTYPy M ONPEAEIUTh COOTHOIICHHE
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 12
[TocTpoUTh JBOMHYIO JHArPaMMy COCTOSIHHS 10 JaHHOMY TpeX(a3HOMY paBHOBECHIO
Keo= azot fso
PactBopuMOCTb (ha3 pu KOMHATHOM TEMITEpaType:
a0=10, Bo=90 B%
[TocTpOUTh KpHBBIC OXJIAXKICHHS, HAPHCOBATh CTPYKTYPYy M ONPEAEIUTh COOTHOIICHHE
(a30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPHUAHT Ne 13
[TocTpouTh TBOMHYIO THArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
K= A+ Bso
PactBopuMOCTh (ha3 mpu KOMHATHOM TeMIiepaType:
Bo=85 B%
[TocTpouTh KpUBBIC OXJIAKACHUS, HAPUCOBATh CTPYKTYpy M ONPEICIHTh COOTHOIICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPHUAHT Ne 14
[TocTpouTh JBOMHYIO THArpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Keo= azt+ B
PactBoprMOCTh (ha3 mpu KOMHATHOM TeMIieparype:
20=30
[TocTpouTh KpHUBBIC OXJIAKIACHHUS, HAPUCOBATh CTPYKTYpy M ONPEICIHTh COOTHOIICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouTh JBOMHYIO THArpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
ZK40= az0t fso
PacTBoprMOCTH (ha3 mpr KOMHATHOM TeMIieparype:
a,=10, Bo=90 B%
[TocTpouTh KpUBBIE OXJIAKACHHUS, HAPUCOBATh CTPYKTYPy M ONPEICITHTh COOTHOIICHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISAIOINX IS CILIABOB:
15%, 40%, 60%, 100% B
BAPHAHT Ne 16
[TocTpouTh TBOMHYIO THArpaMMy COCTOSIHUS IO JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
Kso=A+ B
PacTBOprMOCTH (ha3 mpr KOMHATHOM TeMIieparype:
ITocTpouTh KpUBBIE OXJIAKIECHHUS, HAPUCOBATH CTPYKTYPy H ONPENEIUTH COOTHOIIEHHE
(ha30BbIX U CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 30%, 50%, 80% B
BAPUAHT Ne 17
ITocTpouTh JBOMHYIO IHArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(a3HOMY PaBHOBECHIO
K30 + fso= aeo
PacTBopuMoOCTh a3 mpu KOMHATHOW TeMIepaType:
20=20 N Bo=90 B%
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[ToCTPOMTL KpUBBIE OXJIAKIEHHS, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIICHHE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 18
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
K20 + fgo= a0
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
2,=10, B,=80 B%
[TocTpOMTL KpUBBIE OXIAKICHMS, HAPUCOBATH CTPYKTYPY M OINPENEIUTH COOTHOIICHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
K30 + fgo= aeo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEPATYPE:
a,=60 N Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLUIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpoUTh JBOMHYIO HArpaMMy COCTOSIHMS 10 JAHHOMY TPeX(pa3HOMY PaBHOBECHIO
K30 + B= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpE:
ao=20 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOUIMX IS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 21
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHUS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Kot a30= feo
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
a,=10, Bo=70 B%
[TocTpOHUTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOILIEHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
20%0, 50%0, 70%, 100% B
BAPUAHT Ne 22
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY Tpex(azHOMY paBHOBECHIO
Ko+ A= feo
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpe:
B0=80 B%
[TocTpOHUTE KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOLICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABISIOMIMX /IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(hazHOMY paBHOBECHIO
K0 + fro= aso
PacTBOpUMOCTB (a3 IpH KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTPOHMTL KpHBBIE OXJIAKICHHSA, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOIIEHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOLIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
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[TocTpouTh JBOMHYIO AMArpaMMY COCTOSHHS 10 JAHHOMY Tpex(azHOMy pPaBHOBECHIO
K30+ B=auo
PactBopuMOCTh (pa3 mpy KOMHATHOM TEMIIEpATypE:
ao=20 B%
[ToCTPOMTL KpHBBIE OXIAXKIECHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX JJIS CILIABOB:
10%, 30%, 50%, 80% B
BAPUAHT Ne 25
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY TpeXx(azHOMy PaBHOBECHIO
K30 + fro= ass
PactBopuMOCTh (pa3 Ipr KOMHATHOM TEMIIEpATYpE:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX JJIS CILIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpoUTh JBOMHYIO JHArpaMMy COCTOSIHMS 10 JAHHOMY TPeX(Pa3HOMY PaBHOBECHIO
K40 + fgo= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 27
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K20 + 0= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATypE:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOUIMX /IS CILIABOB:
20%, 40%, 70%, 100% B
BAPUAHT Ne 28
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(azHOMY paBHOBECHIO
K40 + B= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TEMIIEpaType:
20=30
[TocTpOHUTL KpHBBIE OXJ@KACHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIIECHHE
(ha30BBIX M CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSHHS IO JAHHOMY Tpex(hazHOMY paBHOBECHIO
/K50 + B= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIEpaType:
20=30
[ToCTPOHMTL KpHBBIE OXJIAKICHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIICHUE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOUIMX IS CILIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(hazHOMY paBHOBECHIO
K30 + B70= auo
PacTBOpUMOCTB (ha3 IPU KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
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[ToCTPOMTL KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIONIMX JJIS CILIABOB:
30%, 40%, 65%, 100% B
BAPUAHT Ne 31
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
K0t feo= azo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpouTh JBOMHYIO AUArpaMMY COCTOSHHS 10 JAHHOMY Tpex(asHOMy paBHOBECHIO
Kgo + az= fo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
2,=10, B,=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLUIMX IS CILIABOB:

15%, 40%, 60%, 100% B

Bomnpocer caMOKOHTpOJIA:
1. Y10 O3Hauvaer npoekymna ToO4KM nepeceyeHnAa KoOHoO4bl C NNHWen conmayca Ha oCb KOHueHTpauMﬁ?

2. Y10 03HaYaeT NPOEKLUMA TOYKM NepeceyeHns KOHOAbI C IMHMEN IMKBUAYCA HA OCb KOHLLEHTPAUMI?

3. KoHopza pa3aeneHa TOYKOM, MOKa3bIBaloLLE COCTaB CM/aBa Ha ABa oTpe3ka. OTpe3oK npuaerawLwmii K
JNIMHUM INKBMAYCa BABOE AJ/IMHHee. KaKoB NPOLLEHT XKunakoi ¢asel B cnnase?

4. KoHopaa pasaeneHa TOYKOM, NOKa3blBaloLLEl COCTaB CMJ1aBa Ha ABa oTpe3ka. OTpe3oK npuneratroLLmii K
NINHUN NTNKBUAYCA BABOE A/IMHHee. KaKoB NpoueHT TBepaoi ¢asbl B criaBe?

5. Ha KaKko# IMHMM NeXUT TOUKa, COOTBETCTBYHOLLANA KOHLY PaBHOBECHOM KpUCTaNAN3aummn cnaasa?

6. CKO/IbKO a3 Haxo4ATCA B PAaBHOBECUM MPU NEPBUYHOM KPUCTANNN3ALNN ABYXKOMIOHEHTHOIO CMNJ/1aBa He
3BTEKTMYECKOro coctaBa?

7. Kak Ha3blBaeTcA pasHMLA MeXay TEMMNePaTypPon NAaBAEHUSA U KPUCTANIN3AUMM MeTanNa’?

8. M3 KaKumx ¢$as3 cocTouT CTPYKTypa cnaasa, cogeprKaliero 30 % KomnoHeHTa A B 061aCTN NepBUYHOM
KpucTannmsaumm?

9. Kaknum 06pa3om M3MeHseTCcs CcocTaB TBeEpAOM dasbl NPU KpUCTaNIM3aLnm cnaaea, cogeprawero 60 %
KOMMNOHeHTa B?

10. CnnaB ¢ KaKoM CTPYKTYpOIt ByAeT MMeTb MUHMMAAbHYIO TemMnepaTypy naaBneHuna?

11. Kak Ha3blBaeTca cnocobHOCTb TBEPAOMO TeNA CYL,ECTBOBATb B HECKONbKMUX KPUCTANIMYECKUX CTPYKTYpax?
12. Mo KaKoW IMHNUN N3MEHAETCA COCTAB KMUAKOM dasbl B NpoLecce KpMUcTanamsaummn?

13. MNo Kakomy npasuay onpegenserca coctas ¢pas?

14. Mo Kakomy NpaBuay onpeaenneTca KoamyecTso ¢as, HaxoaALWMXCA B PAaBHOBECUN?

15. B Kakux KOOpAMHaTax CTPOAT KPMBbIe OXNaXKaeHNA CnaaBoB?

16. Kak Ha3blBaeTca nepexos MeTasia U3 }KUAKOro AN NapoobpasHOro CoCTOAHUA B TBEPAOE C
06pa3oBaHNEM KPUCTANINYECKOW CTPYKTYPbI?

17. Kak Ha3blBaeTcA rpynna XMMMUYeCKUX 31eMeHTOB, 061aatoLLmx B 061aCTU HU3KMX TeMnepaTyp ABEHUEM
CBEpPXNPOBOAUMOCTU?

18. Kak Ha3blBaeTCcA IMHMA AMarpaMmbl COCTOSIHUA HA KOTOPOM SieXKaT TOUYKMU, COOTBETCTBYIOWME HaYany
paBHOBECHOM KpUCTaNAn3aLmm cnaasa’?

19. Y10 Ha3bIBalOT 3epHOM MeTanna?
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NuaaunupoBanne KpUCTAIIOrpadpuuecKuX IJIOCKOCTe U HanpaBJeHuii.doc
Baok Nel CoBpemeHHbIE MaTEpUAIbl U TEXHOJIOTUU
Pazgen Ne2 Metajminueckue MaTepuaibl
Tunosoe 3axanne Nel UnaunupoBanue kpuctamiorpadpuaeckux IIOCKOCTeH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: [IpoBecTy HHIUIIMPOBAHKE KPUCTAIOrpAapUUECKUX IIIOCKOCTEH M HAIPaBJICHUN B
COOTBETCTBUH C BAPUAHTOM.

TumnoBble BAPUAHTHI:

VHIULMPOBAHUE KPUCTAJIOTPAONYECKHUX IIJIOCKOCTEU U HATIPABJIEHUIM
['pynma ®.1.0.

13

12
5

4

/g;
Y/ / 26 17
n 79 18
IliockocTH:

BapuanT 1) 14-15-7-6; 13-15-0; 15-16-19-18; 3-1-26; 4-5-18-17; 13-15-17-19
BapuaHT 2) 5-7-17-19; 7-8-18-19; 23-0-8; 3-1-9-11; 25-26-16-24; 5-6 -17- 24
BapuanT 3) 3-15-2; 3-5-19-21; 22-26-0-6; 12-14-18-24; 21-7-26; 24-1-5-22
BapuanT 4) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-6; 15-26-17; 2-3-23-24
BapuanT 5) 5-14-16-1; 11-9-17-19; 1-7-16; 4-3-25-13; 5-17-18; 6-1-17-22
BapuanT 6) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 25-23-17; 16-23-17
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Bapuanr 7) 15-9-17-23; 8-17-21-6; 14-21-23; 3-2-19-18; 10-7-2; 11-9-26
Bapmanr §) 0-21-23; 1-2-10-9; 7-1-23-17; 7-15-16-8; 13-15-2; 19-23-18
Bapuant 9) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 22-6-17; 7-2-24
Bapuant 10) 13-14-15-25; 13-15-0; 5-3-19-21; 4-5-21-20; 6-21-17; 25-15-23-26
Bapuanrt 11) 6-5-0-7; 2-3-23-24; 3-1-26,; 0-8-24-26; 6-7-19-20; 16-19-21
Bapuant 12) 13-15-7-5; 23-17-9; 0-21-19; 22-21-23-26; 5-14-15; 12-13-2-1
Bapuanr 13) 0-21-23; 1-2-10-9; 7-23-17-1; 7-15-16-8; 23-25-13-22; 16-23-18
Bapuant 14) 13-15-7-5; 12-23-17; 0-21-19; 22-21-23-26; 13-15-17-19; 3-2-23
Bapuant 15) 12-10-16-14; 11-25-18-17; 6-22-1-17; 7-25-16; 6-20-18-8; 15-20-18
Bapuant 16) 15-23-24-16; 14-24-20; 0-2-18-26; 20-25-26; 12-9-15; 7-6-19-20
Bapuant 17) 25-3-1; 3-2-18-19; 25-11-10-9; 26-17-18-19; 7-26-17; 12-13-26-19
Bapuanr 18) 15-16-2-3; 15-9-7-1; 5-19-23; 5-6-17-24; 15-0-8; 21-17-8-6
Bapuant 19) 7-24-18-19; 4-0-26-20; 25-19-17; 6-19-24; 5-26-22; 15-9-17-23
BapuanTt 20) 2-3-1-0; 3-8-18; 7-2-19; 1-8-21-22; 3-11-14-6; 14-5-7

Bapuanrt 21) 14-13-25-15; 25-7-1; 9-8-13-6; 0-23-21; 5-7-17-19; 8-4-26
Bapuanrt 22) 5-7-23-21; 23-17-0; 26-5-3; 2-23-21; 15-14-19-20; 13-15-17-19
BapuaHT 23) 26-19-18-17; 13-15-5-7; 14-7-5; 15-9-24; 16-22-18; 7-19-18
Bapuanrt 24) 25-17-19; 7-23-1-17; 7-1-26; 5-6-17-24, 15-19-21; 15-9-19-21
Bapuanrt 25) 5-3-19-21; 21-19-7-1; 8-18-26; 7-1-17-23; 3-2-24-23; 6-1-21
Bapuanr 26) 5-6-7-0; 10-25-0-2; 9-0-2; 3-5-23-17; 7-17-23; 19-18-15-16
Bapuant 27) 23-7-0-26; 14-22-17-9; 7-8-17-26; 5-22-26; 15-3-4-14; 14-3-8
Bapmanr 28) 7-1-17-23; 8-19-21; 6-23-21; 5-19-23; 19-2-8; 14-15-19-20
Bapuant 29) 5-19-26; 0-8-24-26; 15-2-4; 14-1-3; 15-5-1; 16-2-6

Bapuanrt 30) 26-7-1; 22-5-7; 5-3-19-21; 26-5-7; 7-18-20; 5-17-23
HanpaBjenusi:

Bapuanr 1) 0-8; 1-17; 6-26; 6-7; 19-3; 5-26

BapuaHnrt 2) 14-25; 15-1; 25-17; 0-22; 7-19; 23-25

Bapuanrt 3) 0-3; 3-24; 24-26; 26-2; 20-5; 14-26

BapuanT 4) 1-18; 2-7; 7-5; 5-19; 21-0; 25-18

Bapmanr 5) 22-3; 11-3; 0-15; 16-0; 2-7; 1-5

Bapuanrt 6) 18-19; 3-26; 1-18; 0-6; 3-22; 5-21

Bapuant 7) 18-0; 8-1; 25-9; 15-23; 7-26; 22-5

BapuanT 8) 4-0; 11-5; 0-18; 15-22; 1-24; 19-17

Bapuanr 9) 21-20; 4-5; 5-7; 13-1,; 0-23; 8-18

BapuanT 10) 13-14; 12-25; 5-15; 12-26; 15-16; 11-9

Bapuanrt 11) 6-25; 15-21; 16-8; 7-5; 15-1; 15-17

BapuaHT 12) 24-17; 4-10; 8-25; 16-26; 21-26; 8-0

BapuanT 13) 0-16; 25-21; 3-2; 1-3; 9-7; 25-23

BapuaHT 14) 20-4; 22-26; 8-26; 25-14; 6-5; 13-15

Bapuanr 15) 17-7; 11-17; 11-3; 24-26; 11-5; 25-19

Bapuant 16) 9-25; 13-0; 0-24; 9-23; 25-11; 17-23

BapuanT 17) 1-23; 9-19; 19-26; 4-11; 6-26; 11-21

BapuaHT 18) 26-17; 21-19; 0-22; 8-13; 22-23; 11-2

Bapuant 19) 5-23; 8-21; 22-21; 0-9; 7-21; 24-5

Bapuanrt 20) 20-19; 9-8; 13-3; 9-6; 11-10; 17-8

Bapuanrt 21) 12-0; 9-4; 11-12; 26-7; 4-25; 1-14

Bapuanrt 22) 4-5; 5-22; 3-21; 1-12; 4-20; 0-13

Bapuanrt 23) 14-18; 1-22; 20-8; 25-16; 0-26

Bapuant 24) 1-9; 10-23; 7-5; 26-14; 3-8

BapuaHnrt 25) 5-3; 19-7; 19-8; 15-17; 24-4

BapuanT 26) 3-8; 22-20; 19-16; 5-23; 2-15

Bapuanr 27) 1-8; 18-23; 19-15; 4- 19; 3-7
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BapuanT 28) 9-0; 10- 15; 11-14; 1-22; 21-18
BapuanT 29) 2-3; 2-7; 2-18; 2-13; 2-16
BapuanT 30) 4-25; 4-1; 4-14; 4-16; 4-15

BOHpOCH IJIs1 CAMOKOHTPOJIA

1. faitTe onpepeneHne KpUCTaNIMYECKOro BELLLeCcTBa?

2. [laliTe onpegeneHne KPUCTaNINYECKOW peLLeTKn?

3. Javite onpeseneHne KPUCTANNNYECKON CTPYKTYPbI?

4. HazoBUTE OCHOBHbIE CBOMCTBA KPUCTANIMYECKMX TEN U NOACHUTE, HAa YEM OHM OCHOBAHbI?

5. Y710 TaKoe psag B KpUCTaIZIMYECKOM pelueTKe?

6. O6BACHUTE, YTO TaKOE 3/1IEMEHTAPHAA AYeiKa BellecTsa?

7. Oavite onpegeneHne cMMBO/a y3na?

8. [avite onpeseneHne CMMBOJIa NIOCKOCTU, MHAEKCA NNOCKOCTU? OBBACHUTE, YTO TaKoe CTPYKTYPHO-
3KBMBAIEHTHbIE NMIOCKOCTM, KaK 3anucatb UX CUMBOJIbl B KyOMUYecKon aveiike?

9. [aviTe onpeaeneHne CMMBOJIa HanpaBAEHUs, ero 3anucu?

10. Kakne HanpaBaeHuUs BXOAAT B CEMENCTBO CTPYKTYPHO-3KBUBANEHTHbIX HanpaB/eHUi (Kak pasaunyatorca, ux
WMHAEKCbI AN Kybuyeckom suenku)?

11. YKaxKnTte, KakKne MHAEKCbl MOKHO MEHATb B CEMENCTBE CTPYKTYPHO-3KBMBAJIEHTHbIX NJI0CKOCTEN B
rekcaroHasbHol ayenke?

12. O6bacHuTe 3anucu (110), {110}?

13. [aviTe onpeneneHmne ocu 30HbI?

14. O6bAcHuMTe 3anucun: [110], <110>?
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