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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)lIIIeCTBle]]II/Ie JUCHUIIJINHbI l'[oc.nez[yloume JUCHUNIJINHbI
1 Teopus permenust uzooperarenbckux 3aga4d | Mrorosas roc. arrecramus
2 BBenenue B aBHAIMOHHYIO U PAKETHO- | DKOJIOTHSA
KOCMHUYECKYH0 TEXHUKY
3 Pusuka YpasineHue 3HaHUAMU
4 Meroapl  uccienoBaHUs B MEHEKMEHTE
(Jloruxka)
5 KommnprorepHas rpaduka
6 [Ipon3BOACTBEHHAs MPaKTHKA |
3. CTPYKTYPA U COAEP KAHUE NUCHUIIJINHBI
OO1mas TpyJ0eMKOCTh JUCIUILTHHBI COCTABISAET 2 3aUeTHBIX(bIe) eqUHUI(bI), /2 yaca(oB).
MoayJib Pa3nen Jexkunu | Hpakruu. | Jadopar. | KCP | CPC | Bcero Bcero ¢
3aHATUSA paﬁOTLI qacoB IK3aMECHaAMHU
n
KYPCOBBIMH
CoBpeMeHHbIE CoBpeMeHHbIE MaTepUalIbl 2 0 0 0 4 6 72
MaTepuaJibl 1 M TEXHUYECKUH Mnporpecc
TexHosIoTHH Meranueckue 0 2 0 0 20 22
MaTepuallbl
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HoBble KOHCTPYKIIMOHHBIE 4 2 0 0 18 24

MaTepualibl

CoBpeMeHHbIE TEXHOJIOTHH 0 0 0 0 4 4

JIMTEHHOTO TIpOU3BOACTBA

CoBpeMeHHbIE TEXHOJIOTUH 0 0 0 0 8 8
00pabOTKH METaIOB

JaBJICHUEM

CoBpeMeHHbIE TeXHOJIOTHU 0 0 0 0 4 4
00paboTKH: pe3aHwe,

CBapka, naika

MHoro(hyHKIHOHAbHBIE 0 0 0 0 4 4

TIOKPBITHS

Bcero 6 4 0 0 62 72 72

3.1.Conep:xkanue (IMIAKTHKA) THCIUIITAHBI
B pazoene npueooumcs nonnwiil nepeuerb OuOAKmMu4ecKux eOuHuy, nOOIEHCAWUX YC80EHUI0 NPU U3Y4eHUU

OAHHOU OUCYUNTUHDL.
- 1. HayyHO-TeXHUYECKHI1 ITporpecc
- 2. HayuyHO-TeXHUYECKas! PEBOJIIOLIUS
- 3. XKene3oyrnepoaucTsie CIijiaBbl
- 4. YriepoaucTbie cTaliu
- 5. YyryH
- 6. JlernpoBaHHBIE CTAJTU U CIJIABbI
- 7. MeTauibl ¥ CIUIaBbl ¢ OCOOBIMU CBOMCTBAMU
- 8. Jlerkue cruiaBbl
- 9. ABHalIMOHHBIE CIJIaBEI
- 10. KoMmo3uironHbie MaTepuaibl
- 11. IlopomkoBbie MaTepraIbl
- 12. JIntwe
- 13. Mogenn
- 14. Kokunn
- 15. IIpokarka
- 16. [IpeccoBanue
- 17. Bonouenue
- 18. KoBka u mramIroBka
- 19. O6paboTka pezanuem

- 20. DnekTpo3po3rnoHHas 00paboTKa
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- 21. Cpapka u naiika

- 22. Meranyeckue MOKphITUS

- 23. HemeTayuinuecKue NOKpBITHSI

3.2.Jlekuun
Ne O0bem, JAupakr.
Pazges aucuMminHbI Tema Jekuun
n/n 4acoB €THHUTIBI
1.1.CoBpemenHbIe 1,2
1 MaTepHalbl ¥ TEXHUYCCKHUN 2 CoBpeMeHHBIC MaTepUAaIbl U TEXHUICCKHUNA TPOrpecc
nporpecc
2 1.2.Merammuieckue 0 CoBpeMeHHBIC TEXHOJOTHH MOMy4YeHUs MeTautnueckux | 3,4, 5, 6,
MaTepHabl MaTepuaJioB 7,89
3 1.2.Merammu4eckue 0 JKene3zoyriiepoaucThie CIIIaBBI. YTICPOIUCTHIC CTAIH. 3,4,5
MaTepHAaJIbI Yyryu
1.2.Meramuyeckue 3,6
4 0 JlerupoBaHHBIE CTaJIU U CIIAaBBI
MaTepHaJIbI
1.3.HoBrle 10, 11
5 KOHCTPYKLIMOHHbIE 2 KoMmno3uimonHele MaTepuaibl
MaTepHabl
1.3.HoBbie 10,11
6 KOHCTPYKIIMOHHBIC 2 [MopomrkoBrie MaTepUaIBI
MaTepHabl
1.4.CoBpeMeHHBIE 12,13, 14
7 TEXHOJIOTHH JTUTEHHOTO 0 CoBpeMeHHBIC TEXHOJIOTHH JIUTEHHOTO MMPOU3BOICTBA
TIPOM3BOJICTBA
1.5.CoBpemeHHBIE 15, 16, 17,
CoBpeMeHHBIE TEXHOJIOTHH 00pabOTKH METaJIOB
8 TEXHOJIOTHH 00paboTKA 0 18
JTABIICHUEM
METaJUIOB JTaBICHUEM
1.6.CoBpeMeHHBIE . | 19,20, 21
TexHomorHN 00PaObOTKU pe3aHNeM, dICKTPOIPOIHOHHON
9 TEXHOJIOTHH 00pabOTKH: 0 .
. 00paboTKH, CBapKU M NalKu
pe3aHue, CBapKa, maika
1.7.MHoroyHKIIMOHAIbHBIE 22,23
10 dyHKIt 0 Mertammdeckre 1 Hemeramindeckne MOKPHITHA '
MOKPBITHS
HTtoro: 6

3.3.Conep:xanue JIeKIUH.

1.1.1. CoBpeMeHHbIe MaTepuaJibl M TexHHYeckuii mporpecc (A3: 2, CPC: 4)

Tun nekuun: MudopmarmonHas JexIus

®opma opranusanmu: JIekus

Onucanmue: HayLIHO-TeXHI/I‘{eCKI/Iﬁ nporpecc u O6H_ICCTBO. HayLIHO'TCXHI/I‘IeCKaH PCBOJIFOLI M.

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

MOHATUH «TEXHUKa» M «TEXHONOTHs». Bunel u knaccudukammu TexHojorui. IIpon3BoncTBeHHBIN

pouecC M opraHusaluvs IIPOU3BOACTBA. CranoBIIcHHE MPOMBINUICHHOCTH W 3KOHOMHWYCCKUEC LHKIIBL.

CYI_I_IHOCTB IMPOMBIIIVICHHOT'O crocoba IpOU3BOACTBA. HpOMBIIJ_UICHHaH peBOJIIOLIUA U CTAHOBJICHUC

VHIYCTPUAIBHOTO

crocoba TPOW3BOACTBA B

pa3HBIX CTpaHax. OJKOHOMHYECKHE

OUKIJIIBI U

TEXHOJIOTHYCCKUEC YKIIa/Ibl. TeXHI/IKa, TEXHOJIOTUA, MaTCpHATIbI. OcHOBHBIE Tpe6OBaHI/I$I K COBPEMCHHBIM

MaTepuaiam. ABI/IaI_[I/IOHHaSI TCXHHUKAa M TCXHOJIOTHA. COBpCMeHHLIe noaxoabl K PCHICHUIO l'[pO6J'ICM

KadyCCTBa.
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1.2.1. CoBpeMeHHbIE TEXHOJIOTHH MOJIy4eHUs] MeTauIndecKux martepuanos (A3: 0, CPC: 2)
Tun gexkuun: MHPOpMAITMOHHAS 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 opranuzanuu: CamocTosTenbHas padoTa
Onucanme: XKenezo. Llementur. Juarpamma.

VYriepoaucTeie cTaiu

BnusiHue yrnepona Ha cBoiicTBa crayiu. BiusiHMe MOCTOSHHBIX IprMeced Ha cBoiictBa cramu. Craib
Pa3IMYHBIX CIIOCOOOB TPOM3BOACTBA. Ymcras cramb. YIIIepoAucrasl CTajdb OOIIEro Ha3HAYCHUSL.
HaraproBannast ctanb. JlucroBas cramp Ui XOJNOAHOW MITaMroBKH. OOpabaThIBAEMOCTb PE3AHUEM.

ABTOMAaTHBIE CTaIH.

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

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

1.2.3. JlernpoBannble craiau u cmiassbl (A3: 0, CPC: 1)
Tun gexnmun: MHpopManmoHHas JIEKIHst
®opma opranmsanumn: CamocTosTenbHas padora

Omnmucanune: BiysHue JErMpyrommx 3JIEMEHTOB M IPUMECEH Ha IUCIOKALMOHHYIO CTPYKTYpy U
cBoifctBa cramu. Kiaccudukarms ervMpoBaHHBIX —crajieidl. MapKHpoBKa JIETMPOBAHHBIX —CTajel.
[lemeHTyemble (HUTPOLIEMEHTYEMbIE) JIETUPOBAHHBIE CTAIW. YJyYllIaéMble JIETUPOBAHHBIE CTaJH.
Bricokomnpounsle cramu. IlpyxuHHblEe cTamu oOmiero HazHaueHus. [llapHKOMOAIIMITHUKOBBIE CTaJH.
M3HOcocTOlKasi BBICOKOMApraHIeBasi ayCTeHUrHas craib. Koppo3MoHHOCTOMKHE (HEeprKaBerolye) CTalu
u cmasbl. JKapocroiikue u kaporpounsle ctanu. JKapoctoiikue cruiaBbl (HUXpowmsbl). JKapornpousbie
craBbl. TepMmuyeckas 00pabOTKa KapONPOUHBIX HUKEJIEBBIX CIUIaBOB. TyroIulaBKUE METaUIbl U CILIaBbI

Ha X OCHOBC.

1.3.1. Komno3nuuonnsie matepuainl (A3: 2, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumm: JIekums

Onucanue: JlpcriepcHO-ynpodHeHHBIE KOMITO3UIMOHHBIe Marepuaisl (JIKM). JIKM Ha ocHOBe
amoMmuHus, Oepwumms, HuKeNsa. CrnocoObl TOMy4YeHHs, COCTaB, CTPYKTypa, CBOKMCTBa, OOJIaCTH

MMPUMCHCHUL.
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Bonoknucteie Metammueckue kommnozuimoHHble Matepuanbl (BKM). BKM Ha ocHoBe amomMuHus,

MarHusl, TuTana, Hukens. CriocoObl OTy4eHH s, COCTaB, CTPYKTypa, CBOMCTBA, 001aCTH IPUMEHEHHS.

OBTEKTUYECKHE KOMIO3UIMOHHBIE MaTepuaiibl (OKM). DKM Ha oCcHOBe aTtOMUHUS, HUKENS U KOOaIbTa,

TaHTana u Huoows. CriocoObl MOTy4EHHs, COCTaB, CTPYKTYpa, CBOICTBA, 00JIaCTH NPUMEHEHHUS.

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

OOpPOBOJIOKHUTHI, YTJIEIUIACTUKH, OpraHoriacTuki. CocTaB, CTPYKTYypa, CBOMCTBA, 00JIaCTH IPUMEHEHUSI.

1.3.2. IlopomxoBsie matepuaisl (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanue: [lopucteie u KoMIakTHbIe TopomrkoBeie MaTepuanbl (IIM). CriocoObl moTydYeHusI.
[IM Ha ocHOBe keJe3a, CTajH, LBETHBIX METAUIOB M ciuiaBoB. CocTaB, CTPYKTypa, CBOMCTBa, 00JIacTU

IMPUMCHCHU.

TexHuueckas KCpaMHUKa. OKCI/I)IHaﬂ nu 6CCKI/ICJ'I0pO,Z[HaH TEXHUYCCKAA KCpaMHKa. CriocoObl MOJIYy4YCHUA,

COCTaB, CTPYKTYpa, CBOICTBA, 001aCTH IPUMCHEHUSI.

HaHOKpI/ICTaJ'IJ'II/ILIeCKI/Ie Marcpualibl. CriocoObl MOJIYUCHU:, CTPYKTYpa, CBOﬁCTBa, o0Omactu IMPUMCHCHM.

1.4.1. CoBpemMeHHbI€ TEXHOJIOTUM JIuTeiiHOTO npou3BoacTBa (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusanuu: CamocrostenbHas padora

Onucanue: Krnaccupukanuss cnocoO00B H3rOTOBIECHUS OTIMBOK. V3roTOBIIEHHWE OTJIMBOK B
necyaHbIX popmax. JIutee B 0607109K0BbIE (POPMBL. JINTHE 1O BHILIABIAEMBIM MOAETAM. JINThE B KOKUIIB.
Jlutee nox nasnenueM. llenTpoOexxHoe nuthe. HenpepwiBHOe nuThe. TpeGoBaHMs, NpeabsBISEMbIE K
muTeiiHbIM crutaBaM. OcOOE€HHOCTH M3TOTOBJIEHUS! OTIMBOK M3 UYT'YHOB, CTajlel M LBETHBIX METAJUIOB.

KOHTpOJ'IB KauecTBa OTIUBOK. CIIOCOOBI HCIIPaBJICHUA JINTEMHBIX ,I[eq)eKTOB.

1.5.1. CoBpeMeHHbIE TEXHOJIOTHH 00Pa0dOTKH MeTaJLI0B AaBjienueM (A3: 0, CPC: 4)
Tun nexumn: Nudopmarrionsas nexys
®opma opranmsanumn: CamocTosTenbHas padora

Onucanmne: [Inactmynocts Meraios. [Ipokarka. [IpeccoBanue. Bonouenue. Koska. IllTammnoBka.

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

1.6.1. TexHosioruu o6padoOTKN pe3aHneM, FIEKTPOIPO3UOHHON 00padoTKu, cBapku U maiiku (A3: 0,
CPC: 4)

Tun nekuun: MadopmarimonHas Jexius

®opma opranusanuu: CamocrosiTensHas padoTta
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Onucanne: CriocoObl 00pabOTKH pe3aHueM. TeXHOJOTHYECKHEe mapaMeTphl MPOIECCOB PE3aHUsI.

CmazouHo-oxnaxkaaromme cpeapl. CToikocTe nHCTpyMeHTa. Kimaccudukaiiys MeTautopexxyImx CTaHKOB.

[IpoextupoBanue TexHosoruueckux onepamuii. Todenue. CpepneHue u pactouka. DpezepoBaHue.

KonTtposs kauecTsa.

DnekTpodu3nuecKue

u SJICKTPOXUMHUYCCKUC

CIIOCOOBL. DNeKTPONCKPOBast

00paboTKa.

DNeKTPONMITYJIbCHAsT 00paboTKa. DIIEKTPOKOHTAKTHAsE 00paboTKa. AHOIHO-MeXaHW4ecKas 00paboTKa.

DNEeKTPOXUMHUYECKOE MOJIIMPOBaHKE. DIEKTPOXUMUYECKasi pa3MepHasi 00padoTka. DiekTpoadbpa3suBHas U

ANIeKTpoarMasHas 00paboTKa. YIIbTpa3ByKOBBIE U JIyueBbIE METOAbI 00PaOOTKH.

BI/II[BI CBApKH. IIerBaﬂ CBapkKa. P YUHasd, aBTOMAaTHYCCKasaA M II0JIyaBTOMAaTH4YCCKas CBapKa. CBapKa B

aTMOC(i)epe 3alllUTHBIX I'a30B. CBapKa SJICKTPOHHBIM M JIa3€PHBIM JIYYOM. I'a3oBas CBapkKa. KonTakrHas

cBapka: quddy3uoHHas U B3pbIBHASL.

[Taiika meramioB u criaBoB. CriocoOb! maiiku. KoHTpoIb kKadecTBa CBApHBIX U MAsTHBIX COCMHEHUH.

1.7.1. Merannmueckune u Hemerasmmdeckue nokpoitus (A3: 0, CPC: 4)

Tun nekuun: MudopmarmonHas Jexius

®opma opranusanuu: CamocrostenbHas padora

Onucanue: I_[I/IHKOBLIG ITOKPBITHS. AmoMUHHEBEIE ITOKPBITHA. OJIOBSIHHBIE U XpoMCOACpIKaIIe

ITOKPBITHA. HOKpLITI/ISI IUIAKUPOBAHHUECM. OC&)K,I[GHI/Ie B BAKyyM¢€ UJIK B ra3oBoit cpeac.

HeOpl"aHI/IIIGCKI/Ie IIOKPBITUA H CIIOCOOBI MX HaHECEHHS. OpFaHI/I‘{eCKI/Ie IOJIMMEPHBIC IIOKPLITHUA U

CII0COOBI

X HaHCCCHUII.

TepMoperympyromue NOKpbITUS. JIakOKpacOYHbIE TOKPBITHSL.

3.4.1lpakTHyecKue 3aHATHS

3aIHI/ITHBIe TCXHOJIOTUYCCKUC IIOKPBITHUA. Tenno3auTHbIC ITOKPBITHS.

Paznen
JUCIHHILTHHBI

Oobem,
4acoB

Tema NPpaKTH4YeCKOro 3aHATHUS

JAupakr.
eIMHUIbI

1.2.MeTanangec
KH€ MaTepHabl

0

TeOpeTI/I‘ICCKOG MaTcepUuaJIOBC/ICHNUC

3,4,5,6

1.2.MeTananduec
KH€ MaTepHabl

2

JwnarpamMmbl cocTOsSIHUSA

3,4,5,6

1.3.HoBsle
KOHCTPYKIIMOHH
bIC MATEPHAJIBI

Kommo3zuiinonHele MaTepuaibl Ha MOJIMMEPHON OCHOBE

10, 11

1.3.HoBsle
KOHCTPYKIIMOHH
bIC MATEPHAJIBI

HaHnocTpykTypHBIE MaTepUabl

10, 11

1.5.CoBpemenH
bIC TEXHOJOTHUHN
00paboTku
METaIoB
JIaBJICHUEM

TexHonoruu 06padOTKH METAIIOB JIaBICHUEM

15, 16, 17,
18

Hroro:
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3.5.Conep:kanne NPaAKTUYECKUX 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, YIPOUHEHHBIE apaMUIHBIM BOJIOKHOM. Matepuai noauMmepHoit Marpuiibl. 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 MaTEPUANIBI CO CIIEUATBHBIMU (PU3UKO-XUMHUECKIMU CBOMCTBAMH.
Hanomarepuains! co crienuanbHbIMA (PU3UIECKUMU

coricTBamu. HoBble 3a1inTHBIE KepaMuueckie HaHoMaTepuaiibl. HaHoTpyOKu-mMeTamutypru.
MenuiuHcKre 1 GMOJI0rn4ecKre HaHOMaTepHaibl. MUKPO- U HAHOJIEKTPOMEXaHUYECKUE 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. M3orepmuueckas mrammnoska Ha ['T1. [IpeumyiiiectBa 1 HETOCTATKH.
[IIramnoBka Ha I'TI B cocTOsSIHMM CBEPXIUIACTUYHOCTH.

DIeMEeHTHI TEOPHH, COBPEMEHHBIE TEXHOJIOTUU U 000pYA0BaHHUE /I POU3BOACTBA OECIIOBHBIX TPYO.
[TpomonbHas mpokaTka B KpyriioM KaiuOpe. Buarosas npokarka. TexHomorus nomy4eHns
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 BOJIOYEHUS. IcXOIHbIE 3ar0TOBKY U TOTOBas MPOIyKLHs. 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: 3ayer (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. [Ilnarpammsbl 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 mo aucuurumnae (IIpuka3 Ne42 ot 04.04.2014 «OO0 yTBepKICHHUH
10JIOXKEHUS «PEUTHHT 11O JUCLIUIIIUHEY).

Jlns oulleHUBaHUST MHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OO0yUaIOLIUXCS

UCIIONB3YIOTCA cheayromnme kputepun 1o 100-0amuibHOM mIkae:

1. ®opmynupoBaHue MpeACTaBICHHON HH(DOPMAIMK B BUJIE TIPOOIEMBL;
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
menee 40 Kpurepwii e chopmupoBan
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, peICTaBIEHHYIO 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, 00yJaromuics
JIETKO IEMOHCTPUPYET CBOXO KOMIIETEHTHOCTD

10 JAaHHOMY BOIPOCY

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

"  BOIIPOCHI K HpOMeX(YTOHHOﬁ aTTCCTalllH.

Ilepeuenn

KOMIIETEHIIMI 1 3Tanbl UX (JOPMUPOBAHUS IPUBEICHBI B CIIEAYIONICH TabIuIIe:

HIudgp Komnerenuus ranbl GopMHUPOBAHUS KOMIIETEHIIUH
JIIK 1 Crocoben ucrop3oBath | JICKIMM:

MEKIMCLIMILIHAPHBIA 10aX0A K pemenmto | |- COBPEMEHHBIE — MaTepHATbl M TEXHHUECKHit

3a1a4 IpohECCHOHANBHOM NeSITENBHOCTH lporpece.
2. CoBpeMeHHEbIE TEXHOJIOTHH MOy 4eHHS
METaJUINYECKUX MaTepHaoB.
3. JKenezoyriepoauctoie CIUIaBBL. YTIIEPOJIUCTHIE
crany. YyryH.
4. KoMIO3UIIMOHHBIE MaTePHaIbL.
5. IlopomkoBble MaTepuabl.
6. CoBpeMeHHbIE TEXHOJIOTUHU JIUTENHOTO
MIPOM3BOJICTBA.
7. CoBpeMeHHBIE TEXHOJOTUH 00pabOTKH METAIIOB
JIaBIICHUEM.
8. TexHonoruu 00paboTku pe3aHueM,
3JIEKTPO3PO3UOHHON 00pabOTKH, CBAPKU U MANKH.
9. Metannuueckue 1 Hemerannuueckue MOKpPHITHS.
IIpakTuueckue 3aHsTHA:
1. TeopeTuueckoe MaTepHaIOBEICHNUE.
2. lnarpaMMBbl COCTOSIHUSI.
3. KoMmo3unuoHHblE MaTepualbl Ha HOJUMEPHOMN
OCHOBE.
4. HaHOCTpYKTypHBIE MaTEPHUAIIBI.
5. Texnonoruu 0OpabOTKN METAJUIOB AABICHUEM.

OIIK-2 CIIOCOGHOCTh  MPEACTABHTh  A7CKBATHYHO | JICKIIH:

COBPEMEHHOMY YPOBHIO 3HAHMH HAYYHYIO 1. CoBpemeHHble MaTepuagbl M TEXHUYECKUH

KapTUHY MHUPa Ha OCHOBE 3HaHWs OCHOBHBIX | IPOTPECC.

TOJOKEHH, 39KOHOB " METOJIOB | 2- CoBpeMeHHBIE TEXHOJIOTHH MOJTyYeHHUS

CCTCCTBCHHBIX HAYK W MATEMATUKU I
HCIOJIb30BaHUA TMPHU PEHICHUHU THIOBBIX
3aga4 HpO(I)eCCI/IOHaJ'ILHOf/‘I JACATCIBbHOCTHU

METATNIECKIX MaTePUaoB.

3. JKene3oyrnepoaucteie CIUIaBBL. YTIIEPOJIUCTHIE
cranu. YyryH.

4. KoMno3uLMOHHbIE MaTEpUabI.

5. IlopomikoBble MaTepuabl.

6. CoBpeMeHHbIE TEXHOJIOTHH JINTEHHOTO
MIPOU3BOJICTBA.

7. CoBpeMeHHbBIC TEXHOJOTHH 00OpaOOTKH METaoB
JTaBJIEHHEM.

8. Texnonoruu 00paboTku pe3aHueM,

IIEKTPOIPO3NOHHON 00pabOTKH, CBAPKU U TAMKH.

9. Metammuueckne u Hemeranamaeckue MOKPHITHS.
IIpakTuueckue 3aHsITHS:

1. Teoperuueckoe MaTepHaIOBEICHNUE.

2. lnarpaMMBbI COCTOSTHUSI.

3. KoMmno3uunoHHbIE MaTepuanbl Ha MOJUMEPHON
OCHOBE.

4. HaHOCTpyKTYypHBIE MaTepHaIIbL.

5. TexHonoruu 06pabOTKH METAJUIOB IABICHUECM.
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KoMnjieKT THIIOBBIX HHAUBUAYAJIBbHBIX 3aaHuH

Ne Paznen Oonbem,
HanMeHoBaHHe THIIOBOTO 3aIaHNA
n/n JUCHUILITHHBI JacoB
Meramnueckue . .
1 2 WuauiupoBanue KpUCTAIUIOTPApUUSCKUX TIOCKOCTEH U HAIIPABICHUN
MaTepHuabl
MerTamnueckue .
2 2 JmarpaMMBbl COCTOSIHUSI ABOMHBIX CILUIaBOB
MaTepHuabl
Hroro: 4

Copnepsxanne THIIOBBIX 3aaHMIT
1.2.1. UnauuupoBanue KpucraiorpaguyecKux miockocreii n Hanpasjaenmnii(CPC: 2)

Temartuka: [IpoBecT MHAMLIMPOBAHUE KpUCTALIOrpapUYECKUX IUIOCKOCTEH M HampaBlieHUH B

COOTBETCTBUM C BAPUAHTOM.
Tun: Jomamnee 3amanue

Ipuxpennennsie ¢aiabl: VHaunupoBaHne  KpucTALIOrpaQUYeCKHX  IUIOCKOCTEH U

HanpasieHui.doc

1.2.2. [ImarpaMmbl cocTOsIHUSA ABOMHBIX ci1aBoB(CPC: 2)

Tematuka: 1. PacumdpoBars muarpamMmbl cOCTOsIHWE (ompeneneHne (a3 W CTPYKTYpHBIX

COCTABJISIFOIINX B JIFOOBIX 00JIACTSAX IBOWHBIX UATPAMM).

2. HayunThCs OTB30BaThCS MPABHIIOM (a3 ¥ MPaBUIIOM OTPE3KOB MPU OCTPOSHUH KPHUBBIX OXJIAXKIICHUS

" ONpCaCICHUHN KOJIMYCCTBCHHOTI'O COOTHOIICHU A (1)213 JJLA JII00BIX CIIJIABOB.

3. Onpenensath NPOLECCHI, TPOUCXOAAIINE HA JIMHUAX JUarpaMMbl (JIMKBUIYC, COIUIYC, dBTEKTUYECKas

JIMHUS, JIUHUS IPEAETbHON PaCTBOPUMOCTH U TIp.), IPU OXJIAX/IEHUH 1 HarpeBaHHUH CILIaBa.
Tun: JlomanHee 3aianue

IIpuxpenennsble aiiabl: [uarpaMmbl COCTOSHUS JBOMHBIX cri1aBoB.doc

Bonpochl kK MIpoMeKyTOYHOM aTTeCTAllMU

«COBDCMCHHBIG MaTCpuaJibl U TCXHOJIOTUHN»

1. 3auer (4 cemecTp)
IIpuxkpeniennsle gaiasbi: 3auer (4 cemectp).doc

6. NEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHON YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUSI JUCIIUITJINHBI

a)OCHOBHAsI TUTEpaTypa:

1. MarepuanoBenenue u TexHonorus Marepuaion: YueOonuk / [.I1. ®etucos, ®.A. INapudymmmn. - M.:
HUIL] UH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Bsicuiee obpa3oBanue: bakanaBpuar). (nmeperuier) ISBN
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978-5-16-006899-2, 200 9K3. DNEKTPOHHBII pecypc; peXHM JIOCTYTIA
http://znanium.com/bookread2.php?book=413166

2. OcHoBbI coBpeMenHoro mMatepuaniopenieHus: Yueonuk / O.C.Cuporkun - M.: HUL] MHOPA-M, 2015. -
364 c.: 60x90 1/16. - (Beicuiee oopazoBanue: bakamaBpuar) (ITepermnér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexxumM focrtyna http://znanium.com/bookread2.php?book=432594

3. MarepuasnoBeieHHe B MallIMHOCTpoeHuH: yueoHoe ocoodue / B.I1. Imurpenko, H.b. Manyiinosa. - M.:
HUI[ UH®PA-M, 2016. - 432 c.: 60x90 1/16. - (Bricmiee obpazoBanue: bakamaBpuar (MATN))
(Ilepemmér  7bL) ISBN  978-5-16-010712-7  DnekTpoHHBII  pecypc;  peKUM  JOCTyIa
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBeZicHHEe U TEXHOJOTUS MAaTEpHAIOB [DIEKTPOHHBIM pecypc|: y4eOHUK i OakaiaBpoB
BY30B 110 MamuHocTpouT crierl. / I'.I1. derucos [u ap.]; mox pexn. I'.I1.detucora; MAU (Ham. ucnen. yu-
T). - U31. 7-e, mepepad. u A0m.-DIeKTPOH. TeKCTOBbIe U rpad. naH. - M.: IOpaiit, 2015. - 1 a5ekTpoH. omnT.
muck (CD-R). - (bakanaBp:ba3oBbiit kypc) (DnektpoHHbie KHMTH u3a-Ba "HOpait"). - DieKTpoHHBIH
AHAJIOT MEYAaTHOTO M3aHus. - 3ari. ¢ TUTY. 3kpana. - ISBN 978-5-9916-3327-7. DnekTpoHHBIN pecypc;
pexum goctymna http://elibrary.mai.ru/MegaPro/Download/ToView/993

Jlumepamypa uz 31eKmpoHHO20 Kamanoa.

1. Tapumok B.C., I'omprioB B.A., Mationun B.M., CokonoB B.C., Cokxonoa H.X., ®etucos I'.Il.
MarepuanoBeieHie M TEXHOJOIMs MarepuayioB y4eOHUK il OakajaBpoB : Y4EOHUK JIsi BY30B IO

MammHocTpout. coell.. FOpaiit, 2015. - 767 c.

0)1OTIOTHUTEbHAS JINTEPATYPA:

1. ITnomxun B.B. MarepuanoBenenue: yued. mocobue njst By30oB — 2-¢ u3., mepepad. u jom. — M.:

WznarenscrBo FOpaiit, 2013. — 463 c. — Cepust: bakanasp. bazoBsiii Kypc.

2. MarepuasnoBe/ieHUe B MAallMHOCTPOGHUM: Y4eOHUK Juisi OakanaBpoB / A.M. AnackuH, HO.E. Cenos,
AK. Oneruna, B.H. KmumoB — M.: UznarensctBo IOpaiit, 2013. — 535 c¢. — Cepus: bakanagp.
VYrayOneHHsli Kypc.

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

4. OcCHOBBI MPOU3BOJICTBA aBUAIIMOHHBIX MarepuaioB [Tekcr]: yue6.mocodue / I'.I1. detucos [u ap.];
MAU (T'oc. Texn. yH-T). - M.: MAU, 1999. - 47 c.: wn - ABT. yka3aHel Ha 00OpOT€ THUT.JI. -
bubmuorp.:.c.46 (12 nHas3B.). - ISBN 5-7035-2108-4. DnekTpoHHBII pecypc; peXHM JOCTyma
http://elibrary.mai.ru/MegaPro/Download/ToView/425

5. TexHon0rus1 KOHCTPYKIMOHHBIX MarepuaioB / Hansckuii A.M. u ap. — M., Mammnoctpoenue, 1990 —
4438c.

6. Konmaue b.A., Enarun B.M., JIluBanos B.A. MeramnoBenenue u tepMuyeckas 00paboTKa IIBETHBIX

METAJJIOB U CIUIABOB: YUeOHUK JUIA BY30B. — 4-¢ u3., mepepad. u gom. — M.: MUCHC, 2005. — 432 c.
7. Konctpykironssle Matepuaisl: CripaBounuk / ApzamacoB b.H. — M., Mammmnoctpoenue, 1990 — 688c.

8. Kommnosunmonnsie marepuansl: CripaBounuk / BacuiseB B.B. — M., Mammnoctpoenue, 1990 — 512c.
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9. Marepuanosenenue: yueO. st By30B / b. H. Ap3amacos [u ap.]. — M.: MBTY um. H.D. baymana, 2003.
— 648 c.

10. T'ynse A. I1. MerauioBenenue. Y4eOHUK AJ1s1 BY30B. 6-¢ u31., miepepad. u morm. M.: Mertamyprus,
1986. - 544 c.

Meronuueckue yka3aHus:

C.C. Ilumenos, I1.A. Hecrepos. MuauimpoBanre KpucTaUIOrpaUIeCcKUX INIOCKOCTEH M HANpaBICHHUH.
M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hectepos. luarpammsl coctosinusi. M., MATH, 2014 r.

C.C. Ilumenos, I1.A. Hecrepos. VcnpiTanne MeTauioB Ha pacTsbkeHue. OIpeneneHue XapakTepUCTHK
MPOYHOCTHU U mmactTuyHocTu B cootBeTcTBHM ¢ 'OCT 1497-84. M., MATU, 2014 r.

C.C. Ilumenos, I1.A. HectepoB. Metojibl onpezeneHre TBEpAOCTH METAJUIOB U CIUIaBOB. VcrbITanust Ha

TBepAocTh N0 PokBemny. McnbiTanus Ha TBepocTh 1o bpunemto. M., MATH, 2014 r.

7. HNEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHOM
CETU «<MHTEPHET», HEOBXOJIUMBbIX JJIs1 OCBOEHUS JNCHAIIJINHBI
Hns obecneyeHust oOpa3oBaTeNbHOTO  IIpoliecca MO JUCHUIUIMHE — OOyYarouiuMmcs
MPEOCTABIISIETCS BOBMOXKHOCTh KPYIJIOCYTOYHOTO JIMCTAHIIMOHHOTO HMHAMBHUIYaJLHOIO JOCTyHa K

QJICKTPOHHBIM OMOJHMOTEUYHBIM CHCTEMAaM U3 JIFOOOH TOYKH, B KOTOpOﬁ HMECTCA HOCTYII K CCTHU

«HTepHe™.
HaumenoBaHue pecypca HNuTepHeT-cChlIIKA HA pecype
"ZNANIUM.COM"
DneKTpoHHAs OubMmoTeuHast cucrema | http://znanium.com

"ZNANIUM.COM".

000 "!3pareancrBo Jlanb

DnektponHas oubauoreunas cucrema OO0 e.lanbook.com

"N3npateanpcTBo Jlann".

00O "DiexTpoHHoe H3aTeabeTBo FOPAUT"

DnextponHas 6ubanoTeunas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JyekTpoHHas oubauoreka MAU

OnekrponHas oudmuoreka MAU (cooctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/
Web

uiekTpoHHasi Ondmorexka Koncopuuyma aspoxkocmudeckux By3os Poccnn

DJeKTpOHHas 6ubnmoreka Koncopumyma | http://elsau.ru
a’pPOKOCMUYECKHX BY30B Poccum.

buoauorexa POOU

bubaunorexka POOU http://www.rfbr.ru/rffi/ru/library

Enunoe okHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
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Enunoe okHO gocTyma kK 00pa3oBaTEbHBIM pecypcam

‘ http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

| http://polpred.com

000 "PYHIB"

DnektponHas oubnnoreunas cuctema eLIBRARY.

| http://elibrary.ru

00O "HaunoHajbHbli 1U(pPoBoii p

ecypc "Pykont"

00O "HammonanpHsiii udposoi pecypc "Pykont".

‘ http://text.rucont.ru

000 "UBHUC"

000 "UBUC".

‘ http://ivis.ru

00O "UnTerparop aBTopckoro npasa'

OOO "Unrerparop asropckoro mpasa” 1Qlib.

‘ http://www.iglib.ru/

oI'BY "PI'B"

OnexrponHas oubnuoreka nucceprauuii PI'b.

http://dvs.rsl.ru

Onexrponno-Unpopmanmonnsiii Koncopumym".

HarmonanwsHas anmekrponHas oubnunoreka (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru

Hay4Hble MOJTHOTEKCTOBBIE PECYPChI U3/1aTENBCTBA
Springer (apxuB).

http://link.springer.com/

HaquI)Ie ITOJIHOTEKCTOBBIC JKypHaJbl n31aTciibCTBa

Taylor&Francis Group (apxwuB).

http://www.tandfonline.com/

Baza maunawix GreenFile komnaauu EBSCO.

http://www.greeninfoonline.com.

BHelmIHeYKOHOMHYECKO0e 00hLeJHHEeHHE

"AxagemuHTOpI"

American Physical Society
American Mathematical Society

http://publish.aps.org/
http://www.ams.org/mathscinet/ind
ex.html

OI'BY "I'TIHTDH Poccn

I/I"

baza mamneix Web of Science (mpaBooGiagarens -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

baza nannbix Scopus u3natenncTBa Elsevier.

http://scopus.com

Springer Customer Service Center GmbH B HayuHBIX H
O6pa3OBaTeJ'ILHBIX I eJsx.

Springer

Nature

http://link.springer.com/
http://www.nature.com/

baza ganneix kommanuun EBSCO Publishing:
BJ1 CASC. bJ1 MathSciNet via EBSCOhost.

http://search.ebscohost.com

HaydHbple  MOJHOTEKCTOBBIC  JKypHal bl W KHuru | http://www.sciencedirect.com
n3narenscrBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct
POOU

HaquHe IMOJIHOTCKCTOBBIC AHIJIOA3BIYHBIC JKYPHAJIbI

http://pubs.acs.org.

American Chemical Society.
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8.METOJINYECKHE YKA3AHUSA JJIS1 OBYYAIOIIMXCS IO OCBOEHUIO
TACIATITAHBI

D¢ dexkTuBHBIM cHOCOOOM pPa3BUTHS TBOPYECKHX CIOCOOHOCTEH CTYJIEHTOB NpU H3yYEHHUH
IUCLUIUIMHBI SIBJISIETCS CaMOCTOATENbHAs paboTa, KOTOpas HaleleHa Ha NMpopabOTKy CTyAEHTaMU
MaTepHasa MpouleIINX KOHTAKTHBIX 3aHATHH U TIOATOTOBKY K NMPEICTOSAIMM 3aHATHSIM.

CamocrosrenbHass paboTa CTYACHTOB NPOBOAMTCS MMM B COOTBETCTBUM C COOCTBEHHBIMU
BO3MOXKHOCTSIMH. MOXXHO, OJHAKO, pEKOMEHJOBaTh TIPYNIOBOE H3YYCHHE  MaTepUAJIOB,
o0ecreynBaoIee COBMECTHYIO pPabOTy HECKOIbKHX CTYJEHTOB, UYTO IIOJIOKUTEIIBHO BIUSET Ha
Ka4ecTBO NMPOPadOTKH MPOTPaMMBI Kypca.

B 1O Xe Bpems BBICOKas CTENEHb YCBOEHHMS HM3y4yaeMOH AMCLUIUIMHBI JOCTHIaeTcs IpH
MOCTOSIHHOM paboTe CTYACHTOB HaJ TEKYIIMM MaTepuasioM. B 3ToH cBs3M kenarenbHa mpopaboTka
JEKIMOHHOI'0 MaTepuaja B JEHb €ro IMpOYTEHHUs, YTO IO03BOJISIET, BO-IIEPBBIX, ONEpPaTHBHO (Ha
CIICAYIONIECH JIEKIIMU) CHUMAaTh BO3HUKAIOIIME BOIMPOCH U, BO-BTOPHIX, CO3/JaBaTh Oarak 3HaHUH MO
JUCLUIUIMHE 33/10JIT0 10 IPOMEXYTOYHOM aTTeCTalluu.

[Ipy MOATOTOBKE K MPAKTHUECKUM 3aHATHUSAM Takke HeoO0Xoauma MpopadoTKa JIEKIMOHHOTO
MaTepuaiga. OTO MO3BOJIMT OCO3HAHO paldoTaTh C MpeajgaraeMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSATHH, a, CIEJOBATENbHO, 3aKJIaAbIBaTh 0a3y METOIWK M IPUEMOB NPHU PEIICHUU
MPAKTUYECKHX 3a/1a4.

[Ipu u3ydyeHnn matepuaia HEOOXOIMUMO JIeNIaTh aKIEHT HE Ha 3a3yOpMBaHMM MaTepuaia, a Ha
IIOHMMaHHE ero (U3NYECKOH CyTH, YTO PAa3BUBACT MBILIUICHHE M IO3BOJSET MOHATh METOJOJIOTHIO
H3y4aeMOMN JUCUUIUIAHBIL.

Jlexyuu:

B Xxosme neKUMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTUPOBAaHHE Y4yeOHOro MarepHaa.
OOpamaTrh BHIMaHUE Ha KaTeropuu, (OPMYIHPOBKH, PACKPBIBAIOIINE COACPKAHHE TEX WM HHBIX
SIBJICHHUI U TIPOLIECCOB, HAYYHBIEC BBIBOABI M MMPAKTHYECKHE PEKOMEH/IAIUH.

XenatenbHO OCTaBIATH B pabOUMX KOHCHEKTax IMOJs, IZie JAeiaTh MOMETKH U3 PEKOMEHJ/I0OBaHHOM
JUTEpaTyphl, JOMOJHSAIOIMINE MaTepral IPOCIyIIaHHOHN JIEKLIUH, a TaKXKe MOAYEPKHUBAIOIIUE 0CO0YIO
BaXHOCTH T€X WJIM MHBIX TEOPETUIECCKHUX TTOI0KECHUH.

PexkomMenayercs 3aaBaTh IpenogaBaTel0 YTOUHSIOIINE BOIIPOCHI C LIEbI0 YSICHEHUS TEOPETUUECKUX
MOJIOKEHUH, pa3pelieHHsl COPHBIX CUTYaLHH.

CBO#l KOHCHEKT JEKIMH CclleAyeT JopalaTbiBaTh, Jefas B HEM COOTBETCTBYIOLIME 3allUCH U3
JUTEepaTypbl, PEKOMEHJOBAaHHON MpENojaBareileM U NPeSyCMOTPEHHON paldouell mporpammon ass
paboueii mporpaMmsbl qucuuiuinHbl (PIL).

JUis NOHMMaHWs MaTepuajga W KaueCTBEHHOI'O €ro YCBOGHHS DPEKOMEHJyeTcs  Takas
M0CJIe/I0BATEIBHOCTD U MPOJIOJKUTEIBHOCTD AEHCTBHIMA:

- 3yueHue KoHCIIEKTa JEKIUH B TOT K€ AeHb (1rocie jekuun): 10-15 MuHyT.

- M3ydenne KOHCTIEKTa JICKIIUU 3a JICHb nepe]] clenytomiei gekiuei: 10-15 MmunyT.

- V3ydenue TeopeTHueckoro MaTepuaia 1o yueOHIUKY U KOHCIIEKTY: 2 yaca B HEJIeII0.

- B Teuenue Henenu 1 yac paboTath ¢ nuTepaTypoil B OMbaroTeKe (3JIeKTpOHHON OMOIHOTEKE).
Pexomenpamuu mo paboTe ¢ JUTEPATypOH 3aKITHOYAIOTCS B HEOOXOIMMOCTH H3y4eHHs WH(OpMaIuu
0 M3y4aeMON TeMaTHKE W U3JIOKEHHOH B yUeOHHKAX, yUeOHBIX TTOCOOMSX, TIEPHUOJMUECKUX U3TAHUSX.
Pexomenayercs mociie u3yueHusi ouepeIHoro naparpaga ydeOHHKa BBIOJHUTH HECKOJBKO MPOCTBIX
ylnpakHeHUH Ha JaHHyl Temy. Kpome TOro, oyeHb MOJIE3HO MBICIEHHO 3a/aTh ce0e ClledyIolue
BOTIPOCHI ¥ TIONTPOOOBATh OTBETUTH HA HUX:

- 0 yéMm 3TOT maparpad?
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- KaKue HOBbIE MOHATHUS BBEJCHBI, KAKOB UX CMBICIT?

- YTO JaAyT 3TU NOHSATHUS HA TPAKTUKE?

Cemunapckue sauamus.

BaxHo#ll cocTaBHOH YacThio Y4eOHOrO mpolecca B By3€ SBISIOTCS CEMHUHApPCKHUE/TIPAKTUYECKHE
3ansTud. [ImaHpl ceMUHAPCKUX 3aHATUN, UX TEMaTUKa, PEKOMEHIyeMas JIUTepaTypa, Lellb U 3a/1a4uu e€
M3YYEeHHsI COOOIIAI0TCS MPENoJaBaTesieM Ha BBOAHbBIX 3aHATHIX win 6epyTes u3 PIT/I.

[logroroBka K CEeMHMHApCKOMY 3aHSATHUIO BKJIOuYaeT 2 Jrana: |- — OpraHu3auudoHHBIN; 2-UH -
3aKperyieHue M yriayOlieHue TeopeThdeckux 3HaHuil. Ha mepBoM 3Tame CTyJIEHT IUIaHMPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOpast BKJIIOYAET:

- ySICHEHHE 3a/I1aHUs Ha CAMOCTOSTEIbHYIO paboTy;

- IOJI00P PEKOMEHIOBAaHHOM JIUTEPaTypHI;

- COCTaBJICHHWE IIJJaHa pPa0OThl, B KOTOPOM OIPENENAIOTCS OCHOBHBIC ITyHKTBI TPEICTOAIICH
MOJATOTOBKHU.

Bropoii sTtan Bk/IOYaeT HEMOCPEICTBEHHYIO MOJITOTOBKY CTyIEHTa K 3aHATHI0. HauumHaTh Hamo c
U3Y4YEeHMs] peKOMEHI0BaHHOM uTeparypsl. Ha nekuun oObIYHO paccMaTpUBaeTCsl HE BECh MaTepHall, a
TOJIBKO €ro 4acTb. OcTalibHas €ro 4acTb BOCHOJHSETCS B IPOLECCE CaMOCTOSITENbHON padOThI.
Oco0oe BHHMMaHWE TpPU ITOM HEOOXOAMMO OOPAaTUTh Ha COAEPKAHHE OCHOBHBIX IOJIOKEHUU H
BBIBOJIOB, O0BsICHEHUE SBIICHUI U (PAKTOB, YACHEHUE MPAKTUUYECKOTO MPUIOKEHHS PacCMaTPHUBACMBIX
TEOPETUYECKUX BOIIPOCOB.

[Ipu nHeoOxomuMocTu ciemayer oOpamarbCsi 3a KOHCYJbTallMed K mpenonaBarento. Ha cemunape
KKl €ro y4aCTHUK JOJIKEH OBITh TOTOBBIM K BBICTYIIJICHHIO MO BCEM IOCTaBJICHHBIM B IUIaHE
BOIIPOCaM, IPOSBISATh MAaKCUMAaJIbHYI) aKTHUBHOCTH MPH UX PACCMOTPEHUU. BBHICTYIJIEHHE HOJKHO
CTpOUTBhCS CBOOONHO, yOeaWTenbHO U apryMeHTHpoBaHo. IIpemomaBatens CleauT, YTOOBI
BBICTYIUICHHE HE CBOAMIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCHPOHU3BEJIEHUIO TEKCTa), HE
JIOITYCKAeTCsl ¥ IPOCTOE YTEHUE KOHCIIEKTA.

IIpy moOAroTOBKE K MNPAKTHUECKUM 3aHATHAM, OOYyYarOLIMMCS HEOOXOIMMO H3YYHUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBHCS C JOIOJIHUTEIbHOM JIUTEPATypOd, HOBBIMM MyOJUKaLUsSMU B
NEepUOAMYECKUX M3JAHMUSIX: OJKypHajax, Traserax u T.a0. Ilpu 3ToM ydecTb peKOMEHJAaluu
npenojaBaTens U TpeOboBaHUs y4eOHOIl mporpaMMbl. B Xo0/1e MOATOTOBKH K MPAKTUYECKUM 3aHITHSIM
HEOO0XO/IMMO OCBOUTh OCHOBHBIE MOHATUS M METOJUKM pacyera II0KazaTesed, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloozomoska k 3auémam u IK3AMeHaAM:

ITpu moaroroBke K 3a4€Ty MO AWCLMIUIMHE OOydarouuiicss mpopabaThIBaeT CoJepKaHUe JIKLIUH Mo
CBOEMY KOHCIEKTY U 110 peKOMEHJOBaHHBIM yueOHMKaM. Ha kaxplil Borpoc, o0yJaronuiics 10KeH
HamucaTh IJIaH OTBETA, KPaTKO MEPEUrCIUTh U 3allOMHUTH OCHOBHBIE (haKThl, monoxeHus. Ha stame
MOJATOTOBKU K 3a4eTy 0Oy4aroluicsl CUCTEMaTU3UPYET U MHTErPUpPYeT MH(POPMAIHIO, OTHOCSIIYIOCS
K pa3HBIM pazjiesiaM JIEKIIMOHHOTO MaTepHala, JIydille TOHUMAaeT B3aUMOCBS3b Pa3NUYHBIX (PAKTOB H
MOJIOKEHUN AUCUUIUINHBI, BOCHIOIHSET POOEsbl B CBOMX 3HAHUSIX.

Memoouueckue pekomenoayuu K 3a0AHUAM.
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BeinonHeHnue nomaiHero 3ajaHusi CTYAEHTOM SIBJII€TCSI IIOBTOPEHHUEM, 3aKPEIJICHUEM U YCBOEHHEM
IPOIIEHHOIO Ha 3aHATUU MaTepHaja, MOATOTOBKA K M3YYEHHMIO HOBBIX BOIPOCOB, PACIIMpPEHHE U
yrayOiieHue 3HaHuil, (OpMHUpPOBaHWE YMEHUN U HaBBIKOB. lIpenonaBarens GopMyiaupyeT JoMalliHee
3aJJaHie ONTUMAJIBHBIM 10 00BEMY M COJCPKAHUIO C BOIPOCAMH Ui OOCYXJCHUS M PacUETHBIMU
3aJjauaMH, Iperosaras IpeeMCTBEHHOCTb IIepexo/ia OT paHee U3yUYEHHOTO K HOBOMY.

Tembl pedeparoB, Kak NMpaBUIIO, MOCBSIIEHBI PACCMOTPEHHUIO OJHOM mpobiembl. O0BEM pedepara
MOXeT ObITh OT 12 1o 15 cTpaHMIl MAaITMHONMCHOTO TEKCTa. TeKkcToBas 4acTh pabOTBHl COCTOUT U3
Beeaenunsa, OCHOBHOM 4acTH U 3aKIIFOYCHUS.

Bo BBeeHMH CTyIEHT KpaTKO OOOCHOBBIBAET aKTyalbHOCTh M30paHHOI TeMbl pedepaTa, pacKpbIBaeT
KOHKpETHbIE IIeId M 3aJaud, KOTOpble OH COOMpaeTcs peluTb B XOJE CBOEro HEOOJBIIOro
HCCIIEIOBaHUS.

B ocHOBHO# YacTH MoIpOOHO paCKPHIBACTCS COAEPKAHNE BOIIPOCca (BOIPOCOB) TEMBI.

B 3akiroueHnu KpaTko JOJKHBI ObITh C(HOPMYJIMPOBAHBI MOJYUYEHHbIE PE3yJbTaThl UCCIEIOBAHUS U
naHbl BbIBOJBI. Kpome Toro, 3akitoueHne MOXKeT BKJIHYaTh MPEIIoKEeHHUs aBTOpa, B TOM YHCIE U 110
TambHEHIeMy U3yYeHHIO 3aMHTEPECOBABIICH €0 MPOOIEMBI.

B cnucok nuTteparypbl (MCTOYHHMKOB M JINTEPATYpPbl) CTYAEHT BKJIKOYAET TOJBKO TE JIOKYMEHTBHI,

KOTOPBIC OH HUCIIOJIB30BAJI IIPpHU HAIIMCAHUHU pe(I)epaTa.

9. MIEPEYEHb NH®OPMAIIMOHHBIX TEXHOJIOTI U, UCIIOJb3YEMbBIX ITPHA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCHUIIJIMHE
JucuuninHa  OpUEHTUpPOBAHA HA  MPUMEHEHHE KOMIIBIOTEPHOW TEXHHKH, PECYpPCOB

MH(OPMALIMOHHO-TEIIEKOMMYHHKAITMOHHON ceTn «HTepHeT», snekTpoHHoi 6ubnuoreku MAU s
noucka, cobopa, XpaHeHus, 00pabOTKHU U MpeACTaBIEeHUS HH(POPMALUK.

[IporpamMmmHuoe obecnieuenue, MHTepHET-pecypcehl, SNEKTPOHHBIE OMOINOTEYHbIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. OMUCAHUE MATEPUAJBLHO-TEXHUYECKOW BA3BI IO OCBOEHUIO
T CHUTIIMHBI

1. JIeKMOHHBIE 3aHATHS:

1.1. KoMIIIeKT 3J€KTPOHHBIX PE3EHTAIMOHHBIX MAaTEPHAIIOB (CIAiI0B).

1.2. Aynuropus i 4YTEHUs TOTOYHBIX JIEKUUH, 0OOpylOBaHHas KOMIIBIOTEPOM U
MIPOELUPYIOLIUM YCTPOUCTBOM (IIPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

2. IlpakTHdeckue 3aHsTHs:

2.1. Ayaurtopusi Ui NpPOBEAEHUS MPAKTUYECKMX 3aHATHH A oO0Iiero mpogeccHoHaIbHOIO
[UKJIa JUCIUIUIAH, 000pyI0OBaHHAS KOMITBIOTEPOM, SKPAHOM H MTPOESIHPYIOITIM YCTPOHCTBOM.
2.2. Dnekrpuueckue nabopatopusie neun Mmapkun CHOJI- 1,6.2,5.1/9-13.

2.3. Komrekuuss MHKPOCTPYKTYP, H3Y4aeMBbIX KOHCTPYKIIMOHHBIX W WHCTPYMEHTAJIBHBIX
MaTepHalioB, PaCTBOPHI COJIEH.

2.4. MeputenbHbli HMHCTPYMEHT, TBEpAOMEpHI, MeTauiorpadguyeckue M OHOIOrHMYecKue
MHUKPOCKOMBI, My(QenbHble Me4H, IUIH(POBAIBHO-TIONIMPOBANIBHOE  00OpYJIOBaHUE  JUIA
MIPUTOTOBJIECHUS HITU(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«CoBpeMEHHEIC MaTEPHAIBI M TEXHOJIOTHH»

AHHOTanusA padoyeil NporpaMmbl
HucuuruinHa CoBpeMEHHbIE MaTepualbl U TEXHOJIOIUHU SIBJIIETCS 4acThio bioka 1 JIMCIMIIMHbBL
IUCLUUIUIMH  TIOATOTOBKM CTYJCHTOB 110 HampaBieHuio mnoarotoBkd 38.03.02 MeHeHKMEHT.
HucuuiuinHa peanusyercss Ha CrynuHo dakynbrere «MOCKOBCKHMN aBHAIIMOHHOTO MHCTUTYTa
(HalMOHAIBHOTO MCCIIEIOBATENILCKOTO YHUBEPCUTETA)» Kadeapoi (kadenpamu) Duy.
JuciunauHa HareneHa Ha popMmupoBanue ciaeayromux kommnerernuii: K 1 ,0T1K-2.

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

[IpenogaBanne MUCHUIUIMHBI MpeIyCMaTpUBaeT ciexyronue (Gpopmbl OpraHuzaluu y4eOHOTro
nporecca: CamocrositenbHas pabora, Jlekius, [lpaktuueckoe 3ansatue, CeMHHAP, KOJUIOKBUYM.

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

OO0mas TpyJO0eMKOCTh OCBOCHHS JUCHIUIUIMHBI COCTaBIISCT 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 nporpaMmme TUCHUNIAHBI

«COBDCMGHHBIC MaTCpHUaJIbl U TCXHOJOTUW»

IIpukpeniennslie ¢aiibl

3auer (4 cemectp).doc

IIpomexyrounas arrecranusi Nel

3auer (4 cemectp)

Cemectp: 4

Bua koutpods: 3u

Bomnpocnr:

1. AHTHQPUKIINOHHBIE CTIABBI.

2. Apronopayrosas cBapka (Ap/IC) meramios.

3. Bosouenue MeTanioB  CIJIaBOB.

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 4yryHOB.

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. KoMmo3uiuoHHBIE  MaTepuaibl Ha  IIOJMMEPHOM  OCHOBE:  CTEKJIOIJIACTHKA,
OOpOIIACTUKH, YITIEIUIACTUKH.

16.  KoMmmo3umumoHHbIE MaTepUabl, ApMUPOBAHHBIC BOJIOKHAMHU.

17.  KoMmo3uiuoHHbIE MaTepUabl, ApMUPOBAHHBIEC YACTHIIAMHU.

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

19.  KoHCTpyKIIMOHHBIE KOMITO3UIIOHHBIE MaTEPUAIIBI: ONpEeNIeHIE U KIacCU(PUKAIIHSL.

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 MaTepuasibl.
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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 000pYI0BaHUE JUTSI TPOBEACHUST 00Pa0OTKN METAJIIOB JIABICHUEM.
OCHOBHBIE OTIEpaIuy KOBKH.

OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA MOPOIIKOB.
OCHOBHBIE 3TaIbl HAYYHOH PEBOJIOIUH

OCHOBHBIE 3TaIbl TEXHUUECKOW PEBOJTFOIIHH.

[TmacTHYHOCTH METAJIIOB.

[ToHATHE HAZIGKHOCTH U JOITOBEYHOCTH.

[TopomkoBast meramtyprusi. OCHOBHBIE ITIOHATHS.
[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 METAJIJIOB 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. Terio3aiuuTHbIe

CyurHoCTh JIMTEHHOTO MPOU3BO/ICTBA.

TBepnocts.

TexHuueckas Kepamuka.

TexHonorus NoJiy4eHrsi COBPEMEHHBIX METATMYECKUX MTOPOIIKOB.
TuIIbI CBApHBIX U3EIIH.

Touenue. Cepiienue u pactouka. @peszepoBaHue.

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
Pazngen Ne2 Metaminueckue MaTepuaibl

Tunosoe 3aganue Ne2 J/[narpamMbl 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 monb30BaThesi MpaBUWiIoM (a3 U MPaBUIOM OTPE3KOB IPU MOCTPOEHHM KPUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NpOLECCHI, NMPOUCXOJALIME HA JUHUAX Juarpammsl (JIMKBUIYC, COJHUAYC,
IBTEKTHYECKas JIMHUSA, JTUHUA MpEleIbHON PacTBOPUMOCTH U IIp.), IPU OXJAXKICHUU U HArpEBaHUU
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 OXJIAKICHHUS, HAPUCOBATh CTPYKTYPY M ONPEIEIMTH 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 KOMHATHOU TEMIIEPATYypE:
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 HArpaMMy COCTOSIHMS 10 JAHHOMY TpeX(pa3HOMYy PaBHOBECHIO
ZK40= az0t 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 COCTOSIHHS T10 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:
09%0, 30%, 50%, 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 COOTHOLIEHUE
(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 KOMHATHOM 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 HArpaMMy COCTOSIHMS 110 JaHHOMY TPEX(Pa3HOMY 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 COCTABIISAIONIMX IS 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 KpHBBIE OXJIQKICHHS, HAPHCOBATH CTPYKTYPY M ONPEICIUTh 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 KpHBBIE OXJIAXKICHHS, HAPHUCOBATH CTPYKTYPY H 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 TeMIieparype:
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(a3HOMY 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 BOMHYIO THArpaMMy COCTOSIHHUS 10 JAHHOMY TpeX(a3HOMY 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
BAPHUAHT 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 COCTABIISAIOIINAX IS CIIIIABOB:
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 KpUBHIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(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 KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(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 IIpr 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 JHArpaMMy COCTOSHMS 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 COCTOSIHHS 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%, 50%, 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 COCTABISIOLIMX 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 OINPEAEIUTH COOTHOIIECHUE
(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 OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH 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 Impy 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 qHArpaMMy COCTOSIHMS 110 JaHHOMY TPEX(a3HOMY 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 COCTABISIOLIMX /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
[ToCTpOHMTL KpHMBBIE OXJAKICHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTh COOTHOIIEHUE
(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 KpHMBBIE OXIAKAEHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIIECHHUE
(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 (a3 Y 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 10 JAHHOMY Tpex(ha3sHoMy 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
[TocTpoMTh JBOMHYIO AUArpaMMY COCTOSHHS 10 JAHHOMY Tpex(a3sHOMy 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, MOKa3bIBaloLLEM COCTaB CM/aBa Ha ABa oTpe3ka. OTpe3oK npuaeratwoLwmii 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 crnsiaBe?

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 TEMMNePaTypon NAaBAEHUSA U KPUCTANIN3AUMM MeTaNNa’?

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

9. Kaknum ob6pa3om M3MeHAeTCcs cocTaB TBepAOoM dasbl NP KpUCTanaM3aLmum cnaasa, cogeprauero 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 NpoL,ecce KpUCTanamsaumm?

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 UAK 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 TOYKM, COOTBETCTBYIOLME 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 UnaummpoBanue kpuctamiorpadhuyeckix mIOCKOCTEH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

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

TumnoBble BAPUAHTHI:

VHIULIMPOBAHUE KPUCTAJJIOTPAOUYECKUX IIJIOCKOCTEU U HATIPABJIEHUI
['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
BapuanT 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
Bapuanrt 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

BapuaHTt 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

Bapmanr 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

BapuanT 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 KPUCTaNIMYECKON 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 CMMBOJA 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 HanpaBaeHns BXOAAT B CEMENCTBO CTPYKTYPHO-3KBUBANEHTHbIX HanpaB/eHU (Kak pasnunyatorca, 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. O6bAcHUTe 3anucun: [110], <110>?
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