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PABOYASA ITPOI'PAMMA JUCHHUIIJINHBI

Pasnennl paGoueii nporpamMmsl

Ilenu ocBoeHus AucHUIUIMHBL. [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 CPEJICTB JJIs MPOBEACHUS TPOMEKYTOUHON aTTECTAllMK 00YYarOIUXCs MO
JUCLIUILINHE.

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

7. Tlepeuensb pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM ceT «HTepHeT,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

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 JJIsl OCYILECTBICHUS
00pa30BaTENILHOTO MpoLEcca M0 AUCLHUILINHE.

NS

IIpuioxenus k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukperniennsle (hanibt

[Tporpamma cocraBieHa B cootBeTcTBuu ¢ TpeboBanusimMu CYOC MAMU, pazpaboTaHHOTO Ha OCHOBE
moaupummpoanusix PI'OC BO (3++) no nanpasienuro 38.03.02 MenemxmeHT

ABTOpBI IPOIPAMMBI:

ITumeno C.C.
Hocos B.K.

3aBenyromuii odecrneunBaroiieit kaheapoit duyY

[IporpamMma onobpeHa:

3aBeyrolLMii BeIMycKaroliel kadeapoit duyY JlMpeKTop BhIMyCKarollero (puianana
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1. IEJHA OCBOEHUA JUCIUIIJINHBI. IEPEYEHD IIVIAHUPYEMbIX

KOMIIETEHIIUM U PE3YJIbTATOB OB YUEHMSI.

Lenbto ocBoeHUs AUCUUTIIMHBI COBPEMEHHbIE MATEPUAIIbI M TEXHOJIOTUH SIBJISIETCS JOCTUKEHHE
cienyromux pe3ysibraroB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 3-3(AI1K- 3HaTh OOIIME MOHATHS O TEXHOJOTMSX W TEXHOJOIMYECKMX Mpoleccax, KpUTepUH KadecTBa
3.3.1 Pa3IMYHBIX MaTepHUajoB

2 3-3(AIIK- 3HaTe KiIaccH(UKAUM W OOIIHMe SKCIUTyaTallHOHHBIE XapaKTEePUCTHKH KOHCTPYKIIHOHHBIX
3.3.2) MaTEPHAIIOB

3 V-3(AIK- YMmers  paboTath € TEXHUYECKOW  JIMTEpaTypoil, CIpaBOYHMKAMH ¥ JAPYTHMH
3.3.1) WHPOPMAMOHHBIMA HCTOYHUKAMH, BBIOMpAaTh MapKW, BUABI W TMpaBWiIa MPUMCHEHHS

COBPEMEHHBIX MaTEepPHAJIOB

4 B-3(I1K- Branets HaBBIKOM pabOTHI ¢ 0a3aMM IaHHBIX [0 COBPEMEHHBIM MaTepHaiam

3.3.1

[Tepeuncnennpie PO sBISIFOTCS 3TalioM GOPMUPOBAHUS CICTYIOIINX KOMIICTCHITUN:

N

HIudp

KomMmnerenuus

1

JITIK-3

Cnoco0eH HCIoNb30BaTh COBPEMEHHBIC TEXHOJOTMH B Pa3pabOTKE IPOEKTOB W IpPOrpamMM
Pa3BUTHsI OPTaHU3ALINH

NuaukaTtopsl AOCTHKCHHUS KOMICTCHIIMMA, CIyXKaIllke I TPOBEPKH CHOPMHPOBAHHOCTH YaCTH
COOTBETCTBYIOLIEH KOMIICTCHIIUU:

N Mudgp NupukaTop KoMuereHuui
1 JITK-3.3 AHanu3upyeT 0a3bl JaHHBIX 10 COBPEMEHHBIM MaTepHaIaM
2 JIIK-3.3 Amnanusupyer 0a3bl JaHHBIX 110 COBPEMEHHBIM MaTepHaIaM
3 JITK-3.3 AHanu3upyeT 0a3bl JaHHBIX 10 COBPEMEHHBIM MaTepHaIaM
4 JIIK-3.3 Amnanusupyer 0a3bl JaHHBIX 10 COBPEMEHHBIM MaTepHaIaM
2. MECTO JJUCHUILIVHBI B CTPYKTYPE OBPA3OBATEJBLHOMN ITPOT' PAMMBI.

Jucnummaa CoBpeMEHHBIE MaTepHaIbI

U TEXHOJIOTHH SABJISICTCA HpeI[IHCCTBYIOHIeﬁ n

HOCJ'ICI[YIOH_Ieﬁ I CIICAYIOMUX TUCHHIINH!

N IpemecTBYIOIAE UCIHIIAHBI IMocienywume TMCHANIHHDI
1 Opranu3zaloHHOE OBE/IEHUE VYmpasnenue KU3HEHHBIM LUKIIOM
HAyKOEMKOW MPOAYKIMH
2 [IpeaaumiomMHas mpakTuka
3 HToroBas roc. aTTecTamus
4 HanmoHnaabHble MHHOBAIIMOHHBIE CHCTEMBI
3. CTPYKTYPA U COAEP) KAHUE JUCHUIITINHBI
OOmast TpyJ0eMKOCTh TUCIUIUIMHBI COCTABIISET 2 3a4eTHBIX(bIe) eauHuII(bl), 72 yaca(oB).
Moayab Pazgen Jleknuu | Ipakrny. | Jladopar. | CPC | Bcero Bceero ¢
3aHATHS patoThI 4acoB | IK3aMeHAMM
7}
KYPCOBBIMH
CoBpeMeHHbIE CoBpeMeHHbIE MaTepUalIbl 2 0 0 2 4 72
MaTepualbl U U TEXHUYECKHUH Mporpecc
rexHozIorit Merammdeckue 6 0 8 22 36
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MaTepHabl

HoBble KOHCTPYKIIMOHHEIE

MaTepualibl

COBpCMCHHbIC TEXHOJIOTHH

JIUTEHHOTO IPOU3BOJICTBA

CoBpeMeHHbIE TEXHOJIOTUH
00pabOTKH METaLIOB

JaBJICHUEM

COBpeMeHHLIe TCXHOJIOI'HH

00paboTKH: pe3aHue,

CBapKa, naika

Bcero

18 8 8 38 72 72

3.1.Jlexkuuu

Paznen
JUCHUILTHHBI

Oobem,
JacoB

Tema Jexuuu

1.1.CoBpemenHbIE
MaTtepuasl 1
TEXHUUYECKUH
Iporpecc

COBpeMeHHLIe MaTtepHralibl U TCXHUICCKUI mmporpecc

1.2.MeTannnueckue
MaTepHabl

COBpeMeHHI)Ie TEXHOJIOTUH MOJTYUYCHUA METAJUIMUCCKUX MAaTCPUAJIOB

1.2.MeTtammnueckue
MaTepHabl

XKenesoyrnepoauctsie craBbl. YTiIepoaucTsie cranu. Uyryx

1.2 MeTtammnueckue
MaTepHabl

HCFI/IpOBaHHLIe CTaJIh U CIIJIaBbI

1.3.Hosrle
KOHCTPYKIIMOHHBIC
MaTepPHAJIBI

KOMHO3I/IL[I/IOHHI)IG MaTtepuralbl

1.3.HoBrle
KOHCTPYKIMOHHBIC
MaTepPHAJIBI

ITopomikoBble MaTepUabL

1.4.CoBpeMeHHBIE
TEXHOJIOTUH
JIMTEHHOT O
MIPOU3BOJICTBA

COBpGMeHHLIe TEXHOJIOTUH JTUTCHHOTO MNpOnU3BOJACTBA

1.5.CoBpemeHHbIe
TEXHOJIOTUHI
00paboTku
METaJIoB
JIaBJICHUEM

COBpGMeHHHe TECXHOJIOTHHU O6pa6OTKI/I METAJJIOB JaBJICHUEM

1.6.CoBpemeHHbIE
TEXHOJIOTHH
00paboTKH:
pe3aHue, cBapka,
naiika

TexHosorun 06pabOTKU pe3aHUEM, NIEKTPOIPO3UOHHOM 00pabOTKH, CBAPKHU U
TMalKu

HTroro:

18

3.2.Coaep:xkanue JeKIHI.

1.1.1. CoBpemeHHbIe MaTEPHAJIBI M TeXHU4YecKui nporpecc (A3: 2, CPC: 2)

Tun gexnmun: MHpopMamonHas JIeKIus
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®opma opranm3aumm: JIekuus

Onucanue: HayuHo-TexHHYeCKHH mporpecc W oOmiecTBo. HaydHo-TexHUUecKash pEBOJIOLMSL.
OO11iee NMOHATHE O TEXHOJIOTHAX U TEXHOJIOrHYecKux Ipoueccax. CyIHOCTh U PETPOCHEKTUBHBIA aHAIN3
HOHATUIM «TEXHUKa» M «TeXHolorus». Buabl u kimaccudukanmu texHonoruid. IlpomsBoncTBeHHBIN
IIPOLIECC M OpraHu3alnys Npou3BoAcTBa. CTaHOBJIEHUE IMPOMBIILIEHHOCTH M SKOHOMUYECKUE IIMKIIBL.
CyIIHOCTh TNPOMBIIUIEHHOIO cHoco0a MpOU3BOACTBA. [IpOMBIIIIEHHAs] PEBOMIOLMS U CTaHOBJICHUE
MHIYCTPUAIILHOTO  cIloco0a IIPOM3BOJCTBA B  Pa3HBIX CTpaHaX. OKOHOMHYECKHE IMKIBI U
TEXHOJIOTMYECKUE YKJIaJbl. TeXHHUKa, TeXHONorus, Marepuanbsl. OCHOBHBbIE TPeOOBAHMSI K COBPEMEHHBIM
MarepuanaM. ABHAIMOHHAs TEXHMKAa U TexHonorus. COBpEMEHHbBIE IOAXOAbI K PELICHUI0 IpolieM

KadyCCTBa.

1.2.1. CoBpeMeHHBbIE TEXHOJIOTHH MOJIy4YeHHUsI MeTauinueckux MmatepuasioB (A3: 2, CPC: 2)
Tun nekuun: MadopMarmoHHas JeKIus
®opma opranm3aumu: JIekus

Onucanme: IIpomsBoxactBo uyryna. IlpomsBoxctBo craysm. IIpoW3BOICTBO — IFOMMHHSL

IIponsBoacteo Marnus. [Iponssoacreo meau. [Ipon3BoacTBO TUTAHA.

1.2.2. ’Kene3oyrJiepoauctblie ciiiaBbl. Yriepoaucrsie craiau. Uyryn (A3: 2, CPC: 2)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranm3aumu: JIekus
Omnucanme: XKenezo. Llementur. Jnarpamma.

YriiepoaucTsie cTanu

BnusiHue yriepona Ha CBOWCTBa cTaiu. BrnusiHMe MOCTOSHHBIX MpuMeced Ha cBoiicTBa crtamu. Cranb
pPa3MUYHBIX CHOCOOOB MPOW3BOACTBA. UucTas cranb. YTIEpOIUCTas CcTalb OOLIer0 Ha3HAYEHUS.
HaraproBannast crtame. JlucroBast cTamb Ui XOJOAHOM IITaMroBKU. OOpabaThIBA€MOCTb pPE3aHUEM.

ABTOMATHEIE CTAJIH.

[Ipouecc rpadputuzanuu. Crpykrypa uyryHa. @opmsl rpaputa. CTpykTypa U cBoicTBa yyryHa. [lpumecu

B uyryHe. UyryH: cepblii, Oesblii, BHICOKOITPOYHBIN, KOBKUI YyTYH.

1.2.3. JlerupoBannble craiu u ciasbl (A3: 2, CPC: 2)
Tun nexumn: Nadopmarrionsas nexiys
®opma opranm3aumm: JIekums

Onucanune: BiavsiHEE JIETHPYOMX 3JEMEHTOB U MPUMECEH Ha JUCIOKAIMOHHYIO CTPYKTYpy U
cBoictBa cranu. Kraccudukanus nerupoBaHHBIX cTajged. MapKUpoBKa JIETUPOBAHHBIX —CTaJlei.
IlemeHTyemble (HUTPOLIEMEHTYEMbIE) JIETUPOBAHHBIE CTAMM. YIIydlllaeMble JIETUPOBAHHbIE CTalH.
Beicokonpounsie cramu. IlpyxunHble cramu oOmero HazHaueHus. lllapUKOMOMIIMITHUKOBBIE CTANH.

N3HococToliKasi BHICOKOMApraHileBasi ayCTeHUrHas cTajib. Koppo3HOHHOCTOMKHE (HEpKaBerolye) CTaln
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u craBbl. JKapocTolikue u kaporpodHble ctamd. JKapocToiikue criiaBbl (HUXpoMBl). JKaporpodHbie
craBbl. Tepmudeckas 00paboOTKa KapOMPOUHBIX HUKEJIEBBIX CIUIaBOB. TyroIuiaBKUe METasUTbl U CILIaBbI

Ha UX OCHOBC.

1.3.1. Komno3unuonnbie MaTepuajnl (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanue: JlpcriepcHO-ynpodHeHHbIE KOMITO3UIMOHHBIE Marepuaibl (JIKM). JIKM Ha ocHOBe
amoMuHus, Oepwutus, Hukens. CHocoObl TONy4YeHUs, COCTaB, CTPYKTypa, CBOWCTBA, OOJIACTH

MMPUMCHCHUL.

Bonoknucteie Metammmueckue kommnozunnoHHble Matepuansl (BKM). BKM Ha ocHoBe amoMuHus,

MarHusi, TuTana, Hukesnsi. CriocoObl OYUYEeHUs, COCTaB, CTPYKTYpa, CBOMCTBA, 00JIACTH TPUMEHEHHUSL.

OBTeKTHYECKHE KOMITO3ULIMOHHBIE MaTepuaibl (OKM). DKM Ha ocHOBe aqrOMMHUS, HUKENS U KOOAJIbTa,

TaHTana 1 HHoOust. CriocoOBI MOTy4eHH s, COCTaB, CTPYKTYpa, CBOMCTBA, 001aCTH IPUMEHEHHSI.

Bonokuucteie KOMITIO3MIIMOHHBIC MaTepUuabl Ha HOJIHMGpHOfI OCHOBC. CTGKJIOHJIaCTI/IKI/I,

OOPOBOJIOKHUTHI, YIJIEIIIACTUKH, OpraHoruiactuku. Cocras, CTpYKTypa, CBOMCTBA, 00JIaCTH IPUMEHEHHS.

1.3.2. IlopomkoBsie matepuaibl (A3: 2, CPC: 2)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranm3aumu: JIekus

Omucanue: Ilopucteie n kommakTHble nopoikoBble mMarepuaisl (IIM). CrocoObl mosmyueHus.
IIM Ha ocHOBe ’xelne3a, CTalu, LBETHbIX METAUIOB U cIutaBoB. COCTaB, CTPYKTypa, CBOMCTBA, 00JIaCTH

MMPUMCHCHUL.

Texuuueckass kepamuka. OKkcuHas U OECKUCIOpPOAHAs TeXHHWYecKas kepamuka. CrocoObl MOIyueHHs,

COCTaB, CTPYKTYypa, CBOﬁCTBa, obnactu IMPUMCHCHUS.

Hanoxkpucrammueckue marepuansl. CocoObl MOJTy4eHus1, CTPYKTypa, CBOMCTBA, 007aCTH IPUMEHEHHUSL.

1.4.1. CoBpeMeHHbBIe TEXHOJIOTHH JIMTEIHOT0 npou3BoacTBa (A3: 2, CPC: 2)
Tun nexumn: Nudopmarrionsas nexys
®opma opranu3aumm: JIekums

Omucanue: Knaccudukamys crnocoO0B HM3rOTOBJIEHUS OTJIMBOK. M3rotoBieHne OTIMBOK B
necuanbix Gopmax. JIutee B 0605109k0BBIe (POpPMBL. JINTHE TTO BBITUIABISIEMBIM MOJEISM. JINThE B KOKHJT.
Jlutee mox nmaBneHueM. llenTpoOexxHoe muthe. HempepwiBHOe nuthe. TpeGoBaHMS, TpEAbSBIIEMbIE K
muTeiHbM craBaM. OcOOEHHOCTH M3TOTOBJICHUS OTIMBOK M3 YYT'YHOB, CTajield M I[BETHBIX METAJUIOB.

Kontposns kauectBa oTiiuBoK. CrocoObI HCIPaBIIEHUS! TUTEHHBIX JeQEKTOB.

1.5.1. CoBpemMeHHbIe TEXHOJIOTHH 00pad0oTKHN MeTa10B HaBiaeHueM (A3: 2, CPC: 0)
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Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumm: Jlekuus

Omucanue: [Inactuunocts Metamios. [Ipokarka. [IpeccoBanue. Bonouenue. Koska. [llTamrioBka.

Xonoanas mramnoBka. O0opynoBanue it 00pabOTKHU METAIJIOB JIaBJICHUEM.

1.6.1. TexHosioruu o6padoOTKU pe3aHneM, FIEKTPOIPO3UOHHON 00pabdOTKHU, cBapKu U maiku (A3: 2,
CPC: 0)

Tun nekuun: MadopMarmonHas JEKIus
®opma opranm3anmu: JIekius

Onucanue: Crioco0s1 00pabOTKH pe3anreM. TexXHOoIornyeckue napamMmeTpsl MpoIeCCOB PE3aHusl.
CmazouHo-oxnaxaatomue cpeapl. CToikocTh nHCTpyMeHTa. Kimaccudukaius MeTauiopesKyix CTaHKOB.
[IpoextupoBanue TexHonorundeckux omepanuii. Touenue. CseprneHue u pactouka. DpesepoBanue.

KonTposs kauecTsa.

DnekTpodusnyeckre u ANEKTPOXUMUYECKUE CIIOCOOBI. DJEeKTPOUCKPOBast oOpaboTka.
DNeKTPONMITYJIbCHAsT 00paboTKa. DIIEKTPOKOHTAKTHAasE 00padOoTKa. AHOJHO-MeXaHW4YecKas o0paboTKa.
DJIEKTPOXUMHUUECKOE TOJIMPOBAHUE. DIIEKTPOXUMUYECKasl pazMepHas 00paboTka. DiekTpoabpa3uBHas U

ANEKTpoaMasHas 00paboTKa. YIIbTpa3ByKOBBIE U JIyueBbIE METOAbI 00PAOOTKH.

Bunpr cBapku. JlyroBasi cBapka. PyuHas, aBTOmMaTtuueckas U IojJyaBTOMaTuueckas cBapka. CBapka B
arMocdepe 3alMTHBIX ra3oB. CBapka 3JIEKTPOHHBIM U JlazepHbIM JydoM. ['azoBas cBapka. KoHTakTHas

cBapka: qudQy3uoHHas U B3pbIBHASL.

ITaiixa MeTamioB H ci1aBoB. CIOCOOBI MaMKH. KOHTpOJ'IB Ka4CCTBa CBAPHbLIX U ITAAHbIX COGHHHGHHﬁ.

3.3.IIpakTH4ecKHe 3aHATHSA

Ne Pazgen Oo0bem,
TeMa MPaKTHYECKOT0 3aHATHS
n/n JHCIHHATLTHHBI 4acoB
1.3.HoBsle
1 KOHCTPYKIIHOHH 2 KoMrmo3ummoHHbIe MaTeprabl Ha TIOUMEPHOW OCHOBE
bIC MaTEPHAIIBI
1.3.HoBrIe
2 KOHCTPYKIIIOHH 2 HanocTpykTypHBIE MaTepHaibl

bIC MAaTCpHAJIbI

1.5.CoBpemenH
b€ TEXHOJIOTUH
3 00paboTku 2 TexHOMOTHA 00PaOOTKU METAIIOB AaBICHHEM
METaIoB
JaBIICHHEM

1.6.CoBpemeHH
bIe TEXHOJIOTHH

4 o0paboTku: 2 TexHOJIOTHs CBAPOYHOTO MPOU3BOICTBA
pesaHue,
CBapKa, Mnaika
Hroro: 8

3.4.Conep:xanne NPpaKTHYECKUX 3aAHATHIA
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1.3.1. KoMno3unmnonHble MaTepHaJIbl Ha oJuMepHoii ocHoBe (A3: 2, CPC: 2)
®opma opranmsauuu: CeMuHap, KOJUIOKBUYM

Omucanue: Knaccel nonumepos. [lonumepHo-matprudnbie KoMo3uTsl [lonrMepHbie KOMIO3UTHI,
YIPOYHEHHbBIE KPEMHUEBBIMHU BOJIOKHAMH Y TJIEPO/] TOJMMEPHbIE KOMITO3UThI KOMITO3ULIMOHHBIE
MOJIMMEPBI, YIIPOUHEHHBIE apaMUIHBIM BOJIOKHOM. Matepuan noauMepHoi marpuiisl. O0paboTka
YIPOYHEHHBIX BOJIOKHOM KOMITO3UTOB. MexaHuueckue cBoiicTsa nonumepos. [IponsBoacTso,
(dbopMoBaHKE U COETMHEHUE MTOJTMMEPHBIX MaTepHAJIOB.

Kepamuueckue KOMIIO3UTBI, YIIIEpOI-YIIEPOAHBIE KOMIIO3UTHI M THOPUAHBIE KOMIIO3UTHL. CTPYKTypa
KepaMHUYEeCKUX MaTepraiioB. MexaHnyeckre CBOMCTBA KepaMUiYeCKUX Marepuanon. [Ipou3BoacTBo,
(dbopMoBaHUe U COeTMHEHNE KepaMruiecKuX Marepuaios. LlemeHT u 6eToH. CTpOUTEIbHBIE KOMITO3UTHIL.

1.3.2. HanoctpyktypHble MaTepualjnbl (A3: 2, CPC: 2)
®opma opranmsauuu: CeMuHap, KOJUIOKBUYM

Omucanue: O011ast XapaKTepUCTUKa HaHOMaTepraioB. CTPyKTypa HOJTUMEPHBIX, OUOOTHYECKUX
U yIJIEpOAHBIX HaHOMaTepHuanoB. MexaHndeckue cBoiicTBa HaHOMaTepuanoB. OCHOBHBIE METO/IbI
MOJTy4eHHsI HaHOMaTepuasioB. OCHOBHbIE METOIbI IIOIYYEHHUsI IOPOLIKOB U1l U3TOTOBJICHUS
HaHOMAaTepuasoB. TEeXHOJIOT WS MOTYYSHHUS TOJTMMEPHBIX, TOPUCTHIX, TPYOUaThIX

1 OMOJIOTMYECKHX HaHOMaTepuasioB. [Ipumenenne HanomatepruanoB. O0Mas XapaKTeprucTuKa
HaHoMarepuajoB. KOHCTPYKIIMOHHBIE, THCTPYMEHTAIbHbIC U TPUOOTEXHHUUECKUE HAHOMATEpUaIbl.
[opucTeie MaTepruabl 1 MaTEPHAIIBI CO CIICIUATBHBIMU (PU3UKO-XMMUYECKIMHI CBOHCTBAMHU.
Hanomarepuaisl co cieuanbHbIMA PU3NYECKMMU

cBoiicTBamu. HoBrIe 3allIUTHBIC KEPAMNYCCKNC HAHOMATCPUAJIbI. HaHOTp}I6KI/I-MeTaJ'IJ'IprI/I.
MGI[I/IIII/IHCKI/IG 1 OMOJIOTMYECKIE HaHOMaTCpUuaJbl. MI/IKpO- 1 HAHOBJICKTPOMEXAHNYCCKUEC CUCTCMBI.

1.5.1. Texnosoruu o0padoTKu MeTa/LU10B AaBjaeHueM (A3: 2, CPC: 2)
®opma opranmzanuu: CeMruHap, KOJUIOKBUYM

Omucanue: CylHOCTb KOBKH U 00J1acTh €€ MpuMeHeHHs.. OCHOBHbBIE Ky3HEUHBIE OIlepaliiy.
OO1mas TexHOMOrnYecKast cxema Ipou3BOJICTBA TOKOBOK Ha MOJIOTax M mpeccax. Kinaccugpukanus
TTOKOBOK.

CytHocTh 00beMHOM mTaMnoBKU. O01acTh €€ MPUMEHEHHUS, TPEUMYIIeCTBa U HeA0CTaTKU. OCHOBHBIE
Pa3HOBUIHOCTH 00BEMHOM MITaMIIOBKU. OObeMHas IITaMIOBKa Ha MostoTaX. OCOOEHHOCTH IITAMIOBKU
Ha ['TI. Homenkiatypa nokoBok. M3orepmuyeckas mrammoBka Ha ['T1. [IpenmyiecTsa 1 HETOCTATKH.
IlIramnoBka Ha I'TI B cOCTOSIHUM CBEPXIUIACTUYHOCTH.

DneMeHTbI TEOPHH, COBPEMEHHBIE TEXHOJIOTUH U 000pYA0BaHUE /I POU3BOACTBA OECIIOBHBIX TPYO.
[IpononpHas npokartka B KpyriaoM kanuOpe. Buntoas npokaTtka. TexHOIOrHs HOTy4eHHs
X0NoaHoIe(pOpMHUPOBaHHBIX TPYO. OOG0OpyIOBaHUE IJIsl IPOKATKH M OTAENIKHU TPYO.

CYH_IHOCTB peCcCOBaHUA U OCHOBHBIC PA3HOBUAHOCTH ITpoLecca. Oco0eHHOCTH TeUEHHS MeTalia npu
IMPECCOBAHUM. TexHomorm4eckas cxema mponecca nNpeCCoBaHMsl.

CYHIHOCTI) H CXEMBI ITPOICCCOB BOJIOUCHUAA. I/ICXOHHHG 3aroTOBKHU U IOTOBAsA MPOAYKIH. BonounneabIe
HHCTPYMCHTBI. TexHoI0rus BOJIOYCHUS. XapaKTepI/ICTI/IKa n O60py,Z[OBaHI/Ie JJIA BOJIOYCHUA.

1.6.1. Texnosorusi ceapounoro npousBoiacrsa (A3: 2, CPC: 2)
®opma opranuzanuu: CeMUHAp, KOJJIOKBUYM
Onucanue: TexHoMOrn4ecKue 0COOEHHOCTH CBAPKH PA3IMUYHBIX METAIIOB U CILIAaBOB

1. CBaprBaeMOCTb METAIJIOB U CILIaBOB
2. CBapka yriepoucThIX 1 JISTUPOBAHHBIX CTaIei
3. CBapka BbICOKOJIETHPOBAaHHBIX KOPPO3HOHHOCTOMKHUX CTalen
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Capka yyryHa
CBapka MeZii U €€ CIUIaBOB
CBapka aJTFOMUHUS U €T0 CIUIaBOB

N o gk

CBapka TYroIIaBKUX METaJUIOB U CIIABOB
TexHOJIOTUYHOCTh CBAPHBIX COCTMHEHUI
[ToHsiTHE TEXHOIOTUYHOCTH

Br16op metaia

Br100p THIIa CBAPHOTO COCAMHEHUSI
Br160p GpopMbI cCBapuBaeMBbIX 3JIEMEHTOB
Br160op cnioco0a 1 Bua CBapKu

© 0k~ wbh kR

Br10op crioco6a ymeHbIleH!s CBApOYHBIX ehopMaliiii U HapsKEHUI

3.5.J1aGopaTropHbie padoThI

No Pazpnen HaumenoBanue j1abopaTopHoOii
n/n | AUCHMILUINHBI padoThI
HcnplTanue MeTajjIoB Ha
1.2.Metaiunu | pactspkenue. OnpeneneHue
1 eCKue XapaKTePUCTHUK MPOYHOCTH U 4
MaTepI/IaJ'ILI IIJTAaCTUYHOCTHU B COOTBECTCTBUU C
I'OCT 1497-84
MeTtob! onpeacaeHIuEe TBEPAOCTH
1.2.MeTamnnu A ped pIt
METaJIJIOB ¥ criaBoB. McnpITaHKs Ha
2 €CKHe 4
TBepAOCTh N0 PokBemny. McnbiTanus
MaTepHaIbl
Ha TBepAOCTh o bpunemo

Oo0beMm, yacon

HUroro: 8

3.6.Coaep:xanue 1a60paTOPHBIX padoT
1.2.1. HcnbiTanume MeTaI0B Ha pacrskenue. OnpenejieHHe XapaKTePHCTHK IPOYHOCTH H
miacruyHoctT B coorBercTBUM ¢ 'OCT 1497-84 (A3: 4, CPC: 2)

®opma opranmsanum: JlabopatopHas padora

Onucanue: DKCNIEPUMEHTAIBHOE U3Y4YEHHE IpOLEcca PACTSKEHUS METaIMYECKOro oopasiia.
OnpezneneHrie OCHOBHBIX MEXAaHMYECKHX XapaKTEpUCTUK MaTepuana. O3HAKOMJIEHHE C HCIBITATeIbHOU

marugoit FP-100.

Bonpocs! 17151 caMOKOHTPOJIA:

1. Kakue oOpa3ipl IPUMEHSIOTCS 171l UCTIBITAHUSI MAaTEPUAJIOB Ha pacTshkeHue?

2. OOBSCHUTE NIPUHIIUI PAOOTHI UCTIBITATEILHOM MAIUHBI.

3. Kakoil Bug umeeT tuarpaMma pacTsbKEeHHs 11 IUTaCTUYHOTO MaTepyana, Ul XpylKoro Marepuania?
4. Yem 0OBbsCHSIETCS HAIMYME yYacTKa YIIPOUHEHHS Ha AUarpaMMe pacTsHKeHUs ?

5. Kak rpaguuecku onpenenuTs MOAYIIb MPOA0IbHON yrpyrocti E?

6. Uro Takoe npeaci MponopuuoOHAIBHOCTH, MTPCACT YIIPYroCTHU, IIPCACIT IMPOYHOCTH (BpeMCHHOe

CONPOTHUBIIEHHUE Pa3pbIBY)?
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7. Jlo KaKo TOYKH JuarpaMMbl pacTsoKeHHs oOpaser 1eopMHUpYyeTCcs paBHOMEPHO?

8. Kakne MexaHnuecKkre XapakTEpUCTUKN ONPEAEIISIIOT IIPOYHOCTHBIE CBOICTBA MaTepHraia?
9. Kakue MexaHN4ecKue XapaKTepUCTUKH ONPENENSIOT IUIACTUYECKUE CBOMCTBA MaTepuana’?
10. Kak onpenenuTh pacyeTHYO IJIMHY 00paslia Mociie UCTIBITaHUs ?

11. Kakoe sBneHue HazpiBaeTcss HakienoM? Jlo Kakoro rmpenena MOMXKHO JIOBECTH TMpenen

MMPOINOPHHUOHAIBHOCTH MATCPHUAJIOB C IIOMOIIBIO HakJena?

12. Kak ompenensercst pabora, 3aTpayeHHas Ha paspyiieHue oopasna? O KakoM CBOWMCTBE Marepuaia

MOYKHO CyIUTb IO YAEIbHOM paboTe, 3aTpauyeHHOoN Ha pa3pylieHre oopasua?

13. Kak OIIpCACINTG MapKy CTaId W JOIIYCKAaEMbIC HAIPsOKCHUA JId HEC II0CJIC IIPOBCACHUA

71a00paTOPHBIX UCTIHITAHHUIA?
14. Yem oTiiMyaeTcsi iMarpaMMa MCTUHHBIX HAMPSDHKEHUH MPU PACTSKEHUH OT YCIOBHOM MarpaMmbi?

15. OObsicHuTe, MoueMy IMocie o0pa3zoBaHMs IIEHKU JaJbHEWIIEe pacTsHKEHUE NMPOUCXOAUT IpU BCe

YMEHbLIAIOIIENCS Harpy3Ke?

1.2.2. Metoabl OIMpEACJICHUE TBEPAOCTH METAJIOB U CIUIABOB. HUcnbiTanua Ha TBEPAOCTH 110

PoxBesuty. UcnibiTanusi Ha TBepaocTh o bpunesto (A3: 4, CPC: 2)
®opma opranuszanuu: Jlaboparopuas padora

Onucanue: HSy‘II/ITL OCHOBHEIE CITOCOOBI HU3MCPCHUA TBépI[OCTI/I MCTAJVIOB H CILIaBOB H

MPUOOPECTH MPAKTUUECKUE HABBIKH PAOOTHI C TBEPIOMEPAMH.

Bomnpocs! amst caMOKOHTPOJIS:

1. Yto Takoe TBEPAOCTH?

2. Yto npuHUMaeTcs 3a €IUHUILY TBEPAOCTU N0 bpuneto?
3. Kak ocymectBisiercst BIOOp Harpy3ku?

4. YcnoBust BEIOOpa AUaMeTpa Iapuka.

5. Kaxk ompenensiercst TBEpAOCTD 10 MeToAy bpunerisa?

6. Crioco0 3amucu urcia TBEPIOCTU Mo bpuneio.

7. KakoBbl npeumy1ectsa Meroaa bpunemsa?

8. KaxoBbl HeocTaTkn Metoa bpunens?

9. Ha xakoM pacCTOSIHUM JOJKHBI HAXOAMTHCS OTIEYAaTKH OT Kpas oOpasua W JApyr OT JApyra npu

M3MEpEeHUH TBEPAOCTU MeToAoM bpunenns u Poksemnna?

10. Yro mpuHHMaeTcs 3a ennHULy TBEpAOCTH o PokBemny?

11. Kak BbIOMpaeTcst ”HIAEHTOp (HAKOHEUHUK) JAJIsl UCTIBITAHUS MIPY HCIIOIb30BaHUM MeToj1a PokBeria?

12. Kak obecnieunBaercs mpeiBapuTeNbHas Harpy3Kka Ipy UCTIbITaHUU Ha TBepoMepe Poksena?

13. Yemy paBHa Harpys3ka (IpeBapuTebHasi, OCHOBHAS U 00ILast) MPH U3MEPEHUH TBEPIOCTHU 1O IIKAJIaM

A, B, C?

Bepcus: AAAAAACII4 Koz: 000144030



14. JIns u3MepeHnsi Kakux MaTepralioB CITy>Kat mkaisl A, B, C?

15. Kak 3anuceiBaercs TBEpOCTH 110 PokBemty?

3.7.KypcoBbie paGoThbl M MPOEKTHI 1O TUCHUTIMHE

3.8.IlpomexyTouHasi aTTeCTAIUSI
1.

IIpuxpensennsle ¢aiiabi: 3auet (4 cemectp).doc

4. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJILHON PABOTHI OB YYAIOIIINXCA IO JUCHUILINHE

C.C. IIumenoB, II.A. HecrepoB. HUnauuupoBaHue KpucTaLIOrpaguyeckux IJIOCKOCTell H
Hanpasjienuii. M., MATH, 2014 r.

C.C. IIumenos, I1.A. Hecrepos. [Inarpammsl cocrosinusi. M., MATH, 2014 r.

1. OcHOBHas U AONOJIHUTENbHAS JIMTEPATYpa MO JUCLUTLIIMHE
2. Pecypchl nH(OPMAIIMOHHO-TEIICKOMMYHHKAIIMOHHON ceTH «IHTepHET».
3. Pecypchl HayqHO-TeXHIUYECKOH Onbmorekn MAU.

4. nopmatiioHHbIe CTEH B KadeIphl.

5. ®OHJI OIEHOYHBIX CPEJCTB U1 TPOBEJEHUS TPOMEXYTOUYHON
ATTECTAIUHU OBYYAIOIIIUXCSA ITO AMCIIUIIJIIMHE

Onucanue nokasaTened, KpUTEPUN OLEHUBAHUS KOMIETEHIMH M ONMCAHUE IIKaJ OLICHUBAHUS
OCYILIECTBISIOTCS B COOTBETCTBUM ¢ IlonokeHueM o OalsIbHO-PEUTHHIOBOM CHUCTEME OLICHKH
pe3ynbTatoB oOydeHus cryneHToB no gucuuruinHe (Ilpukas Ned2 ot 04.04.2014 «O06 yTBepkIeHUU
NoJI0KeHUsI «PEUTHHT 1O AUCLUIUINHEY ).

Jl1s olleHMBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN OOyyaroluxcs

UCMONB3YIOTCA cleaytomue kpurepun no 100-6ayibHOI mikane:

1. ®opmynupoBaHue MpeACTaBICHHOW HHPOPMALIUU B BUJIE TPOOIIEMBI;
2. llpennoxeHue crocoba pemeHus npodieMbl;

3. OOocHoBaHME crioco0a pemeHust MpodIeMbl;

4. JleMoHcTpalus criocoda pemeHus mpooaeMbl.

OLICHI/IBE[HI/IC OCYHICCTBJIACTCA 1O CHGI[yIOH.[Cﬁ mIKaJIc:

100-0annpHas mkana PesynbTaT ocBOEHHA
MeHee 40 Kpurepuii He cpopmupoBan
41-70 Kputepuii 4eTko He BbIpakeH
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71-100 Kpurepuii BbpaxeH 4eTKo

I[J'ISI OLCHUBAHUSA CUTYAIITHOHHBIX 3a,[[aHHfI HCIIOJIB3YCTCA CICAYIOIas IIKaaa:

100-6annpHas mkana PesynbraT ocBOCHUS

oOyJaromuiicss He MOXeT cHOpMyITHPOBATH
menee 30
po0OieMy, MpeACTaBICHHYIO B 3a1aHUU

oOyuatomuiicst GopMyJIUpyeT NOCTABICHHYIO
3a/aqy, y Hero copMUpPOBaHbI

31-50 M30JIMPOBaHHBIC 3HAHUSL U YMEHUS, OJTHAKO

) OTCYTCTBYIOT UHTETPUPOBAHHbBIC TTOHATHUS U
HaBBIKH, B pe3yJIbTaTe YEero JIOMyLICHbI

OIIHOKHU B PEIICHUHN U 3aJaHUE HE BBIIIOJIHCHO

3ajlaHu€ BBIIIOJHEHO, 00yYalOIuiics
IIPUMEHSET 3HaHUSA Il pELICHUS
51-80 MIOCTaBJIEHHOW MPOOJIEMBbI, OIHAKO HE
) c(OpMHPOBAHBI KOMIIETEHIIUH, BCIIECTBUE
4ero 00y4aroIuiicst UCIIBITHIBAET 3aTPYAHECHUS

B ICMOHCTpalun crmoco0oB peuiCHud 3aJa49n

3aJlaHue BBIIOJIHEHO KaK B TEOPETHUECKOM,
81-100 TaK U B IPAKTHUUECKOM ILJIaHE, 00yJarouiics
JIETKO JIEMOHCTPUPYET CBOIO KOMIIETEHTHOCTD

10 JAaHHOMY BOIIPOCY

@DOHIBI OTICHOYHBIX CPEJICTB, TTO3BOJISFOIINE OIICHUTD PE3yJIbTAThl 00YUICHHUS, BKIFOUAIOT B CEOS:
= BOIIPOCHI K TPOMEKYTOUYHOU ATTECTALIUH.

HepequL KOMIIETEHITUM U dTaIlbl HX q)OpMI/IpOBaHI/ISI IMPUBCJICHLI B cnenyfomeﬁ Ta6J'II/ILIeI

Mudgp KomnereHnus Jtanbl GOPMHPOBAHUS KOMIIETEHIIUH
JIIK-3 Croco6eH  MCIIONB30BaTh  COBpeMeHHble | JICKIMH:
TEXHOIOTMH B paspabOTKe IPOEKTOB N 1. CoBpeMeHHBIE MaTepHajgbl U TEXHHYCCKUI
[pOrpaMM PasBHTUS OPraHU3aLUU porpecc.
2. CoBpeMEHHBIE  TEXHOJOTHH HOJTyYCHHS

METANTMIECKUX MaTepHAJIOB.
3. Xenezoyrnepoaucreie CIUIaBbl. YTJIEPOAMUCTHIE
cranu. YyryH.

4. JlerupoBaHHbIE CTAJU U CILJIABBL.

5. KoMno3umuoxnHele MaTepuabl.

6. ITopomkoBbie MaTepHAaIBL.

7. CoBpeMeHHbIE TEXHOJIOTUH JUTEHHOTO
MPOM3BOJICTBA.

8. CoBpeMeHHBIE TEXHOJOTHH O00pPa0OTKH METaIoOB
JIABJICHUEM.

9. Texnonornu 00paboTkn pe3aHueMm,

JIEKTPOIPO3HUOHHON 00PaOOTKH, CBAPKH U MANKH.
[MpakTHyeckue 3aHATHS:

1. Texnonornu 00pabOTKH METAJUIOB JaBJICHUEM.
2. TexHONOIMS1 CBAPOYHOT'O ITPOM3BOCTBA.
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KoMnjieKT THIIOBBIX HHAUBUAYAJIBbHBIX 3aaHuH

Ne Paznen Oo0bem,
HauMeHnoBaHHe THIIOBOI'O 3aJaHUA
n/n JMCIUILIHHBI 4acoB
MeTammdeckne . .
1 6 WunnmmpoBanne KprcTauIOrpapMaecKiX IIOCKOCTEH U HAaIIPaBICHUN
MaTePHAITBI
Merammdeckne .
2 6 JlmarpaMMBI COCTOSIHUS TBOMHBIX CIIABOB
MaTepHAIIBI
Hroro: 12

Conep:kanue THIIOBBIX 32JaHU I

1.2.1. UnauumpoBanue Kpucraiorpaguyeckux miockocreii n Hanpasjaenunii(CPC: 6)

COOTBCTCTBUM C BapUaHTOM.

ITpukpenieHHbIe

HarpasieHuii.doc

Tun: JlomanHee 3aanue

daiiabi:

Temaruka: [IpoBecTn MHAMIMPOBAHUE KPUCTALIOTPAPUUECKUX IUIOCKOCTEH M HAIpaBIICHUH B

WupummpoBanne  kpuctauiorpaduueckux — IIIOCKOCTEH U

1.2.2. IlmarpamMmmbl cocTosiHus ABOIHBIX cni1aBoB(CPC: 6)

TemaTuka: 1.

PacumpoBars auarpammel coctosHUiA (ompeneneHue a3 M CTPYKTYpPHBIX

COCTABJISIOIIUX B JIFOOBIX O0JIACTSIX TBOMHBIX JHATPAMM).

2. HayunThCs OTB30BaTHCS MPABHIIOM (a3 U MPaBUIIOM OTPE3KOB MPU OCTPOCHUH KPHUBBIX OXJIAXKIICHUS

" OIIPCACIICHUHN KOJIMYCCTBCHHOI'O COOTHOILICHUS (1)33 JJISA JIFOOBIX CIIIABOB.

3. Onpenensath NPOLECCHI, TPOUCXOAAIINE HA JIMHUAX JUArpaMMbl (JIMKBUILYC, COJIMAYC, IBTEKTUUECKAs

JIMHUA, TUHUA HpeﬂeHLHOﬁ PaCTBOPUMOCTH U l'[p.), IpH OXJIAXKJACHUN U HAIr'pE€BaHUU CILJIaBa.

6.

Tun: JlomanHee 3aianue

IIpukpennennbie paiiabl: J(uarpaMmbl COCTOSIHUS IBOWHBIX CIU1aBOB.doc

Bonpochl kK MIpoMeKYTOYHOM aTTeCTAllMU

«COBDCM@HHBIC MaTcpualibl U TCXHOJIOT MM

1. 3auer (4 cemecTp)
IIpukpenuennbie gaiiab: 3auet (4 cemectp).doc

MEPEYEHb OCHOBHOM M JOMMOJHUTEJIBHON YUEFHOM JINTEPATYPBI,
HEOBEXOJINMOM JIJISI OCBOEHMUSI TAUCIUTILIAHBI

a)OCHOBHAsI TUTEpaTypa:
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1. JlykbsiHuyk, A. B. TexHOMOTHs KOHCTPYKIIMOHHBIX MaTEpUaANIOB : yueOHoe rmocooue / A. B. JIykbsiHUyK.
— Xabapogck : JIBI'YIIC, 2020. — 192 c.

Pexxum nocryna: https://e.lanbook.com/book/179429

2. MarepuasoBeieHIe ¥ TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTepualioB : yuebnuk / O. A. Macanckuii, B.
C. KazakoB, A. M. TokmuH [u ap.]. — Kpacnosipck : COVY, 2019. — 336 c.

Pexxum mocryna: https://e.lanbook.com/book/157550

3. Tepemmna, H. T1. MarepuanoBenenue, dKCrepTi3a U CTaHaapTusaims : ydebnoe mocodoue / H. IL
Tepemmna, . A. PaxumsanoBa. — Mocksa : PYT (MUIT), 2020. — 86 c.

Pexxum nocryna: https://e.lanbook.com/book/175871

4. Marepuanosenenue : yuaeOnuk / O. A. Macanckuii, A. A. KoBanera, T. P. ['mnemanmmna [u np.]. —
Kpacnosipck : COY, 2020. — 300 c.

Pexxum noctyma: https://e.lanbook.com/book/181640

Jlumepamypa uz 31eKmpoHHO20 Kamano2a.

1. Tapumok B.C., I'ombrioB B.A., Mationun B.M., CokonoB B.C., Cokxonoa H.X., ®erucos I'.Il.
MarepuanoBeieHHe M TEXHOJOIWs MaTrepuasioB y4eOHUK Ui OakanaBpoB : Y4EOHUK Ui BY30B IIO

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

0)1OTIOJTHUTEbHAS JINTEPATYPA:

1. MarepuanoBezienue u TexHonorus marepuanoB: YueOHuk / [.I1. detucos, @.A. apudymmun. - M.:
HUILL UH®PA-M, 2014. - 397 c.: 60x90 1/16. - (Beicuree oopa3oBanue: bakanaBpuar). (meperuier) ISBN
978-5-16-006899-2, 200 IK3. OJIeKTPOHHBIHA pecypc; PEKUM JOCTyTa
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. - (Boiciee o6pazoBanue: bakanaBpuar) (Ilepennér) ISBN 978-5-16-009335-2, 500
9K3. DIEKTPOHHBIN pecypc; pexxumM foctyna http://znanium.com/bookread2.php?book=432594

3. MarepuanoBesieHne B MallIMHOCTpoeHuu: yueOHoe rmocodue / B.I1. [Imurpenko, H.b. Manyitnosa. - M.:
HUIL[ UHOPA-M, 2016. - 432 c.: 60x90 1/16. - (Beicmiee obpasoBanue: bakamaspuar (MATH))
(Ilepermér  7bL) ISBN  978-5-16-010712-7  DnekTpoHHBI  pecypc;  peKHUM  JOCTyma
http://znanium.com/bookread2.php?book=501197

4. MarepuanoBeiecHUe W TEXHOJIOTHS MaTepUaioB [DJIEKTPOHHBIM pecypc]: y4eOHHK Jyisi OakaaaBpoOB
By30B 110 MamuHOcTpouT crierl. / I'.I1. derucos [u ap.]; mox pexn. I'.I1.detucora; MAU (Ham. ucnen. yu-
T). - 3. 7-e, mepepad. u A0M.-DNEeKTPOH. TeKCTOBbIE U rpad. naH. - M.: FOpaiit, 2015. - 1 amekTpoH. omT.
muck (CD-R). - (bakanaBp:ba3oBblii kypc) (DsektpoHHble KHUTH HM3a-Ba "FOpalt"). - DIeKTpOHHBII
aHAJIOT IeYaTHOTO M3/aHus. - 3aril. ¢ TUTY. 3kpaHa. - ISBN 978-5-9916-3327-7. DiekTpoHHBINH pecypc;
pexxum focryna http://elibrary.mai.ru/MegaPro/Download/ToView/993
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5. Inomkua B.B. MarepuanoBenenue: y4e0. mocobue st By30B — 2-€ W3M., miepepad. u jor. — M.:

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

6. MarepuanoBe/icHHEe B MAIIMHOCTPOSHHH: yueOHMK s OakanmaBpoB / A.M. Anackun, HO.E. Cenos,
A K. Oneruna, B.H. KmumoB — M.: M3parensctBo IOpaiit, 2013. — 535 c¢. — Cepusa: bakanasp.
VYriryGneHHsIi Kypc.

7. NEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITUOHHON
CETU «<MHTEPHET», HEOBXOAUMBIX J1JIs1 OCBOEHUS JUCHUTIJIMHBI
Jns  obecniedeHuss 00pa3oBaTeNbHOrO  Iporecca IO JUCHUIUIMHE — O0yYaromuMcst
MPEJOCTABIISACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOTO JHUCTAaHIIMOHHOTO HMHIMBHIYabHOTO JOCTyHa K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JIIOOOW TOUYKH, B KOTOPOW MMEETCS JIOCTYyN K CeTH

«HHTEpHETY.

HaumeHoBaHue pecypca HHTepHeT-CCHIIKA Ha pecypc

"ZNANIUM.COM"

DneKTpoHHAas OoubIroTeYHast cucrtema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlanb

OnexTponHas 6ubnnoreunas cuctema OO0 e.lanbook.com
"UsnarenbcTBo Jlanp".

000 "DjeKTpoHHoE H3AaTeIbecTBO FOPAMT"

DnekTpoHHass OMOJMOTEYHAsT CHUCTEMa FOPAUWT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas oubauoreka MAU

Dnexkrponnas oudmuoreka MAU (codctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
DaexkTpoHHasi 6udmoreka Koncopuuyma adpokocmudeckux By3oB Poccun
DeKTpoHHAs OubIHoTEeKA Koncopumyma | http://elsau.ru
a’POKOCMHMYECKHUX BY30B Poccum.
bu6auorexka POOU
bubmmorexa PODU ‘ http://www.rfbr.ru/rffi/ru/library
EanHoe okHO 10cTyna K 00pa3oBaTe/IbHBIM pecypcam
Enunoe okxHO 1ocTyna Kk 00pa3oBaTebHBIM pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHDB"

DnexTponHas oubnnoreunas cuctema eLIBRARY. ‘ http://elibrary.ru

00O "HannonauabHblil nugposoii pecypc "Pykont"

OOO "HanuonanbHbii uppoBoi pecypc "PykoHT". ‘ http://text.rucont.ru
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000 "uBUC"
00O "UBUC". | http://ivis.ru
0OOO "HHTerparop aBTOpCKOro npasa'

OOO "Hurerparop aBropckoro mnpasa" 1Qlib. ‘ http://www.iglib.ru/
OI'BY "PI'B"
DnekTpoHHas oubnuoreka auccepranuii PI'b. http://dvs.rsl.ru
HanmonanwsHas snexrponnas oubauoreka (HOB). http://H36.pd
HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HamwonaneHsiii | http://archive.neicon.ru
OnexkrpoHHo-MHbopmanmonnsiii Koncopuumym".
Hayu4HbIe MOJIHOTEKCTOBBIE PECYPCHI H3/1aTE/ILCTBA http://link.springer.com/
Springer (apxuB).

HayuHple IOJHOTEKCTOBBIE JKypHalbl —M3aaTenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nannbix GreenFile kommnannu EBSCO. http://www.greeninfoonline.com.
BHemHesKoOHOMHYECKOE 00beUHeHHe " AKaleMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "I'IIHTB Poccun"

baza manneix Web of Science (nmpaBooGmamarens - | Www.webofscience.com

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

basa nannbix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa30BaTeIBHBIX I[ETISX. http://www.nature.com/

Springer

Nature

baza nannsix komnanuun EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHble  MOJHOTEKCTOBBIC  JKypHaJ bl W KHuru | http://www.sciencedirect.com

n3narenbscrea Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOPU
HayuHbple MOJIHOTEKCTOBBIE aHIIIOSI3BIYHBIC KypHaIbI | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJJMYECKHUE YKA3ZAHMS JJISI OBYYAIOILIIUXCS IO OCBOEHUIO
JTUCIATITAHBI

O PeKkTUBHBIM CIOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MPU H3YUCHHH
TUCITUTITMHBI SBJSIETCSI CaMOCTOsITEbHAsT paboTa, KOTOpas HalejdeHa Ha MpOpadOTKy CTyJIEeHTaMHU
Marepuaia MpomenX KOHTAKTHBIX 3aHATUNA U TOJATOTOBKY K MPEACTOSAIUM 3aHSATHSIM.

CamocrosiTennbHass paboTa CTYJIEHTOB TMPOBOAWTCS WMHU B COOTBETCTBUU C COOCTBEHHBIMH
BO3MOXKHOCTSIMA. MOXHO, OJHAKO, pPEKOMEHJOBAaTb TIPYNIOBOE HW3yYEHHWE MaTepHUasoB,
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o0ecrieunBaroIiee COBMECTHYIO DPAa0OTy HECKOIbKUX CTYJIEHTOB, YTO IIOJOKUTEIbHO BIUSET Ha
Ka4ecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B TO e Bpems BBICOKas CTENEHb YCBOCHMS H3y4yaeMOH JHCLUUIUIMHBI JOCTUIaeTcs IpH
MIOCTOSIHHOM PaboTe CTYIACHTOB HAJl TEKYIIUM MaTepwaioM. B 3Toil cBs3M *kenarenbHa MpopaboTKa
JIEKIMOHHOTO MaTepuaia B J€Hb €ro IpPOYTEHHUS, YTO IIO3BOJISIET, BO-TIEPBBIX, ONEPAaTUBHO (Ha
CJIeIyIOIIEH JIEKIIMK) CHUMAaTh BO3HUKAIOIIUE BOIMPOCHI M, BO-BTOPBIX, CO3JaBaTh Oara)k 3HAHUU MO
JUCLUIIIMHE 3310JIT0 10 IPOMEXYTOYHOM aTTeCTALNH.

[Ipu moaroToBke K MPaKTUYECKUM 3aHATHUSM TaKKe HE00XOoauMa MpopadOTKa JEKIIMOHHOTO
MaTepuaga. ITO MO3BOJUT OCO3HAHO paboOTaTh C IpeIaracéMblM MaTepHalloM IperojaBaTeieM Ha
MPAKTUYECKOM 3aHSTHUHU, &, CJIEJI0BATENIbHO, 3aKJIa/bIBaTh 0a3y METOJUMK M IPUEMOB NPHU PELICHUU
MPaKTUYECKHX 3a/1a4.

[Ipu u3ydenun matepuasia HEOOXOJIMMO JieJaTh aKIEHT HE Ha 3a3yOpMBaHMM MaTepuaia, a Ha
MOHUMaHHUE ero (PU3MYEecKOW CyTH, YTO Pa3BUBAET MBIILJICHUE U TO3BOJIET MOHITh METOAOJIOTHIO
M3y4aeMOMN JUCUUIUIAHBIL.

Jlexyuu:

B Xxome neKUMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIIEKTUPOBaHME Y4YeOHOro Marepuaa.
OOpamarh BHIMaHUE Ha KaTeropuu, (OPMYJIMPOBKH, PACKPHIBAIOIINE COACPIKAaHUE TEX WU HHBIX
SIBJIGHUH U MPOLIECCOB, HAYYHbIE BBIBO/IbI U IPAKTUUECKUE PEKOMEHIAIIH.

XenarenpHO OCTaBIATH B pabOYMX KOHCHEKTax IMOJs, IZie JAedaTh MOMETKH U3 PEKOMEHJ/I0OBaHHOM
JUTEpaTyphbl, JOMOJHSAIOIINE MaTepral IPOCIyIIaHHOHN JIEKLIUHY, a TaKkKe MOJYEepKUBAIOIINE 0CO0yI0
BaKHOCTb T€X MUJIM UHBIX TEOPETUUECKUX TOJI0KEHUH.

Pexkomenayercs 3aaBaTh IpenogaBaTesl0 YTOUHSIOIINE BOIIPOCHI € LIEbIO0 YSICHEHUS TEOPETUUECKUX
II0JIO’KEHUH, pa3peLIeHNs CIIOPHBIX CUTYalUH.

CBOIl KOHCHEKT JEeKUMU CcleAyeT aopabaTbiBaTh, Jejas B HEM COOTBETCTBYIOLIME 3allUCH U3
JUTEpaTypbl, PEKOMEHJOBAHHON MpENnoJiaBaTeleM U MPeAyCMOTPEHHOM pabouel mporpamMmoin ajs
paboueii mporpammsl aucuutuinHb! (PIL).

JUis  noHMMaHMs ~MaTepualla UM KadyeCTBEHHOIO €ro  YCBOEHHs PEKOMEHIyeTCs — Takas
IIOCJIE0BATEIBHOCTD U MPOJOJKATEIBHOCTD AEUCTBUMN:

- 3yueHue KoHCIIEKTa JEKIUH B TOT K€ AeHb (rociue jekuun): 10-15 MunHyT.

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

- V3ydenue TeopeTHuecKoro MaTepuaa 1no yueOHIUKY U KOHCIIEKTY: 2 yaca B HEJIeIIO.

- B Teuenue Henenu 1 yac paboTath ¢ muTepaTypoil B 6MbaroTexe (3J1IeKTpOHHON OnbInoTeKe).
Pexomenpamnuu mo paboTe ¢ JUTEPATypOM 3aKITIOYAIOTCA B HEOOXOJIMMOCTH M3y4eHHs WH(OpMaIuu
10 U3y4aeMol TeMaTHKE U U3JI0)KEHHOHN B yUeOHHKAX, y4eOHbIX TOCOOUSX, IEPUOANYECKUX U3TAHUSX.
Pexomenyercs mocie u3yueHusl ouepeIHoro naparpaga ydeOHHKa BBIIOJHUTH HECKOJBKO MPOCTHIX
ylnpakHeHUH Ha JaHHyl Temy. Kpome TOro, oyeHb MOJIE3HO MBICIEHHO 3a/aTh ce0e Clledyrollue
BOIIPOCHI U TONIPOOOBATh OTBETUTH HA HUX:

- 0 4ém oTOT naparpad?

- KaKue HOBbIE MIOHATHUS BBEJEHBI, KAKOB UX CMBICII?

- YTO JaayT 3TU NOHSATHS HA IIPAKTUKE?

Cemunapckue 3auamus.

BaxxHoil cocTaBHOW YacThl0 ydeOHOro TMpoliecca B By3€ SIBISIIOTCS CEMHHAPCKUE/TIPAKTUYECKHE
3aHATHA. [11aHBI CEMUHAPCKUX 3aHATUN, UX TEMAaTUKA, PEKOMEHIyeMas JIMTEpaTypa, Lelb U 3a1a4u €€

M3y4YeHHUs COOOIIAI0TCsI MpernoaaBaTeieM Ha BBOAHBIX 3aHATHAIX win Oepytcs u3 PITJI.
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[ToarotoBka K CEMHHApCKOMY 3aHATHIO BKIIOYaeT 2 3Tama: |- — OpraHu3alMoHHbIN; 2-U -
3aKpeIuieHHue M yriyOleHne TeopeTHdyecKux 3HaHui. Ha mepBom sTame CTyAEHT IUIaHUPYET CBOIO
CaMOCTOSITENIbHYIO paboTy, KOTOPasl BKJIFOYAET:

- ySICHEHUE 3a/IaHUs Ha CAMOCTOSITENIbHYIO padoTy;

- 10J100p PEKOMEHI0BAaHHOM JINTEPATYPBhI;

- COCTaBJICHUE IJJaHa pPa0OThl, B KOTOPOM OIPENENAIOTCS OCHOBHBIE ITyHKTBI MpPEACTOALICH
IIOJITOTOBKH.

Bropoil sTan BKIIIOYAaeT HEMOCPEACTBEHHYIO IIOAIOTOBKY CTyJeHTa K 3aHATHIO. HauumHate Hanmo ¢
M3y4EHUs] PEeKOMEHJOBaHHON auTeparypsl. Ha nexkuuu o0bI9HO paccMaTpuBaeTcsl HE BECh MaTepHall, a
TOJBKO €ro 4actb. OcCTajbHas €ro 4acTh BOCIOJHSAETCS B IPOLIECCE CAMOCTOSITENbHOW paboThI.
Ocoboe BHHMMaHHE TpPU 3TOM HEOOXOIUMO OOpPaTHUTh HAa COJEP)KAHHE OCHOBHBIX TMOJOXKEHUH W
BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAKTOB, ySICHEHHE MPAKTUUYECKOTO MPUIIOKEHHUS pPacCMaTpUBAEMbIX
TEOPETUYECKUX BOIIPOCOB.

IIpu HeoOxoaumocTH ciexyeT oOpamarbcs 3a KOHCyJnbTalMed Kk mnpenojaBarento. Ha cemmuape
KaX/IbIl €r0 yYaCTHHK JOJDKEH OBITh TOTOBBIM K BBICTYIUICHHIO 1O BCEM IIOCTABJICHHBIM B IIJIaHE
BOIIPOCaM, IPOSBIATh MAaKCUMaJIbHYIO0 AKTHUBHOCTH IPH UX PAacCCMOTPEHUH. BBHICTyIIEHHME NOJKHO
CTpOUTBHCS CBOOOJHO, yOeauTenbHO U apryMeHTupoBaHo. [IpemopmaBatens ciaeguT, uTOOBI
BBICTYIJICHHE HE CBOJWIOCH K PENPOAYKTUBHOMY YPOBHIO (IIPOCTOMY BOCIPOM3BEACHHUIO TEKCTA), HE
JIOITYyCKAeTCs U IIPOCTOE YTEHHUE KOHCIIEKTA.

[Ipy 1oAroTOBKE K MPAKTUYECKUM 3aHATHUSIM, OOYy4YaroUIMMCS HEOOXOJUMO H3YyYHUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMHUTbCS C JONOJHHUTEIbHON JMTEpaTypol, HOBBIMU IyOJIMKAlMSIMU B
NEPUOJUYECKUX M3IAHMAX: OJKypHajnax, raserax u T.0. Ilpm 3ToM ydecTb peKOMEHIauuu
npenojasaTesns U TpeOoBaHUs y4eOHOIl mporpaMMbl. B Xoe MOArOTOBKH K MPaKTUYECKUM 3aHITHUSIM
HEOOXOJUMO OCBOMTH OCHOBHBIE IMOHSTHS M METOAMKM pacyeTa I0Ka3aTesiel, OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI.

Iloozomoska Kk 3auémam u IK3aMEHAM:

[Ipu moaroTroBke K 3a4€Ty MO AMCIUIUIMHE OOYyYarolmuics mpopadaThiBaeT COAEpNKaHUE JICKIUN 110
CBOEMY KOHCIIEKTY U [0 peKOMEHJOBAaHHbIM yueOHHKaM. Ha kaxxapiii Borpoc, oOydaromuics 10KeH
HanucaTh IJIaH OTBETa, KPAaTKO MEPEUUCIIUTh U 3alIOMHUTh OCHOBHBIE (DaKThI, mosiokeHus. Ha srane
MOJITOTOBKM K 3a4eTy OOy4aroIlMNCs CUCTEMAaTU3UPYET U UHTETpUpYyeT MH(OPMAINIO, OTHOCSIIYIOCS
K pa3HbIM pa3jiesaM JIEKIIMOHHOTO MaTepHala, Jydlle MOHUMAaeT B3aUMOCBS3b Pa3IMYHbIX (aKTOB U
MOJIOKEHUH AUCHUILIIMHBI, BOCTIONHSIET IPOOEIbl B CBOUX 3HAHUSX.

Memoouueckue pexomenoayuu K 3a0AHUAM.

BeinosnHeHne goOMamHero 3afjaHusl CTYJEHTOM SIBJIIETCS IOBTOPEHUEM, 3aKPEIUIEHUEM U YCBOCHHEM
MPOMJEHHOIO Ha 3aHATUU MaTepuala, MOJIrOTOBKAa K HM3YYEHHIO HOBBIX BOIIPOCOB, PACIIUPEHUE U
yrinyOsneHue 3HaHul, GopMUpOBaHHE YMEHUHN U HaBbIKOB. IIpenoxaBarens GopmynupyeT aoMmaliHee
3aJJaHMe ONTUMAJBbHBIM N0 O00BEMY M COJEPKAHUIO C BOIPOCAMHM JUI OOCYXIEHUS M pacyeTHBIMU

3aa4aMy, Ipeamnoiarad mnpeeMCTBCHHOCTD MEPEXoaa OT paHCC NU3YYCHHOI'O K HOBOMY.
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Tembr pedepaToB, Kak MPaBHIIO, MOCBAIICHBI PACCMOTPEHHIO OHOHN mpobiembl. O0BEM pedepara
MOXeT ObITh OT 12 10 15 cTpaHUIl MAIIMHOMKMCHOTO TEKCTa. TeKCTOBas 4acTh pabOTHI COCTOUT W3
Baeacenunsa, OCHOBHOM 4acTH U 3aKIIFOYCHUS.

Bo BBejieHHH CTYJCHT KpaTKO 0OOCHOBBIBAET aKTYaJbHOCTh M30paHHOM TeMbl pedepaTa, pacKpbiBaeT
KOHKPETHBIC IIEeJM W 3a/Jauyd, KOTOPble OH COOHMpaeTcs peHIuTh B XOAE CBOETO HEOOJBIIOTO
HCCIICIOBAHUS.

B ocHOBHO# "acTi IOJIPOOHO PACKPHIBACTCS COACPIKAHUE BOIIPOCca (BOPOCOB) TEMBI.

B 3akmoueHun KpaTKO JAODKHBI OBITH CPOPMYITUPOBAHBI TOTYyUYEHHBIC PE3YJIbTAThl UCCIICOBAHUS U
JaHbl BBIBOJIBI. KpoMe Toro, 3akiroueHrne MOXKET BKJIIOYATh MPEJIOKEHUS aBTOpa, B TOM YHCIIC U 110
NanbHEHIIIEMy U3yUYCHHIO 3aHHTEPECOBABIIIEH €r0 MPOOIEMBI.

B cmmcok nmuteparypbl (MCTOYHHKOB M JIMTEPATYPHI) CTYACHT BKJIIOYACT TOJBKO TE JIOKYMEHTHI,

KOTOpPBIE OH MCIOJIb30BaJl IPU HaNMcaHuu pedepara.

9. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOI' M1, UCITIOJIb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE
JlucuuniauHa OpUEHTHMpOBaHAa Ha INPUMEHEHHE KOMIBIOTEPHONM TEXHUKH, PpPECypCOB

MH(POPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOW ceTh « HTepHeT», 31eKTpoHHOH Onbmmorekn MAW nis
MOMCKa, cOopa, XpaHeHHs, 00pabOTKH U MIPEACTaBICHHU HH(OPMAITUH.

[Tporpammuoe obecnieuenme, THTepHET-peCypCHl, JIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI:

Microsoft Windows, Microsoft Office, Kaspersky Security

10. ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHHUIO
JUCLUIINHbBI

1. JIeKLIMOHHEBIE 3aHATHSA:

1.1. KOMILJIEKT 3JIEKTPOHHBIX MTPE3CHTAIIMOHHBIX MaTEPHAIIOB (CIIaiI0B).

1.2. Aymutopuss I UYTEHUS TIOTOYHBIX JICKIMH, OOOpPYIOBaHHAas KOMITBIOTEPOM U
MIPOCHUPYIOIIUM YCTPOHCTBOM (ITPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

2. [IpakTyeckue 3aHATHS:

2.1. Aynuropus nns NMPOBENEHUS MPAKTUYECKUX 3aHATHH A 00IIero npoQeccuoHanbHOIO
LUKJIa JUCLIHUIUINH, 000py10BaHHAs KOMIIBIOTEPOM, SKPAHOM M MTPOESLUPYIOLUIUM YCTPOUCTBOM.
2.2. DnexTpudeckue aboparopusie neun mapku CHOJI- 1,6.2,5.1/9-13.

2.3. Komrekuuss MHKPOCTPYKTYP, H3Y4aeMbIX KOHCTPYKLMOHHBIX M HWHCTPYMEHTAJIbHBIX
MAaTepHaiOB, paCTBOPHI COJIEH.

2.4. MeputenbHblii HMHCTPYMEHT, TBEPJOMEphI, MeTaliorpadpuyeckue U OHOJIOrHYecKHe
MUKpPOCKOMBI, My(enbHble TeuH, HUIM(OBATbHO-TIOJUPOBAILHOE  000pPYJOBaHHUE IS
MPUTOTOBJICHUS LUTHU(OB.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«CoBpeMEHHEIC MaTEPHAIBI M TEXHOJIOTHH»

AHHOTaNUsA padoyeil MPporpaMmmbl

JucuunnHa CoBpeMEHHbIE MaTepualbl U TEXHOJIOIUHU SIBJIIETCS 4acThio bioka 1 JIuciunianabl
IUCLUUIUIMH  TIOATOTOBKM CTYJCHTOB 110 HampaBieHuio mnoarotoBkd 38.03.02 MeHeHKMEHT.
HucuuiuinHa peanusyercss Ha CrynuHo dakynbrere «MOCKOBCKHMN aBHAIIMOHHOTO MHCTUTYTa
(HalMOHATBHOTO MCCIIEIOBATENILCKOTO YHUBEPCUTETA)» Kadeapoi (kadenpamu) Duy.

JluciunmHa HareneHa Ha popmupoBaHue cienyromux komrerennmid: JIK-3.

ConepxaHue JUCLMIUIMHBI OXBaTbIBa€T KpPyI BONPOCOB, CBA3aHHBIX C: pa3pabOTKOW U
IPUMEHEHHEM COBPEMEHHBIX MAaTEpUAIIOB M TEXHOJOTHH B BBICOKOTEXHOJOTHYHBIX OTPACIAX
IPOMBIIIICHHOCTH

[IpenonaBanue AMCLUIUIMHBL IpENycMaTpUBaeT ciedyrouire (opMbl OpraHu3alul y4eOHOro
nporecca: Jlekuus, Cemunap, KoJuIokBuyM, JIaboparopHasi paboTa.

IIporpaMMoil JUCHMIUIMHBI HPELYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJISA: HPOMEKYTOUHAs
arrectanus B popme 3auer (4 cemectp).

OO0mas TpyJOeMKOCTh OCBOCHHS JUCHIHUIUIMHBI COCTaBIISCT 2 3a4CTHBIX CIWHHUIl, /2 YacoB.
[TporpamMmoi#l AMCIMILIMHBI TPETyCMOTPEHbI JieKinoHHbIe (18 dacoB), mpaktuueckue (8 wacos),
nabopatopubie (8 uwacoB) 3amstus u (38 wacoB) camocrosTenbHOW pabOThI cTyaeHTa. llens
IpernoiaBaHusi Kypca — C(OPMHPOBATH y CTYJIEHTOB IPEICTABICHHE O COBPEMEHHBIX MaTepuaax,
pa3pabaTblBaéMbIX M BHEAPSIEMBIX B COBPEMCHHOM MAIIMHOCTPOCHHU, a TAKXKE O MPOTPECCHBHBIX
TEXHOJIOTUYECKUX METOJIaX WX MPUMEHEHHSI, MO3BOJISIONIMX 00ECIICYUTh BBICOKUE IKCILTyaTaIl[HOHHBIE
CBOMCTBA MEXaHU3MOB M MAIIIMH B M3CIHIX MAITHHOCTPOCHHUS, a9POKOCMUYCCKON TEXHHUKH.

3anayu U3y4eHUs Kypca — HAy4uTh CTYJEHTa OPUEHTUPOBATHCSI B MHOIOOOpa3UK COBPEMEHHBIX
MaTepUajoB, ONPECNATh PAlMOHAIBLHBIE 00JACTH MPUMEHEHUS TEX WU MHBIX MAaTepUAIOB U YMETh
OLIEHUBATh JJOCTUTAEMBII MPH STOM TEXHHUKO-IKOHOMHUYECKUH 3 (DHeKT.
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IMpunoxkenue 2

K padoyeii mporpaMme IUCHUIIUHBI
«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. 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 MaTEPUAJIOB.

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

16.  KoMmmo3umumoHHbIE MaTepUabl, ApMUPOBAHHBIC BOJIOKHAMHU.

17.  KoMmo3uiuoHHbIE MaTepUabl, ApMUPOBAHHBIEC YACTHIIAMHU.

18.  KoMmo3unuroHHbIE MaTepUabl: BUJIbl, CYIIIHOCTh, HA3HAUCHMS.

19.  KoHCTpyKIIMOHHBIE KOMITO3UIIHOHHBIE MAaTEPUAIbI: ONPEACIICHHE U KITaCCH(PHUKAIIHS.

20. Jlerkue cruiaBbl: BHABI, Ha3HAYCHUS.

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

22.  JluTwe MOJ NaBICHUEM.

23.  Hayd4HO-TexHHMYeCKasi PEBOJIOIHS: CYIIHOCTh, OCHOBHBIC ITaITbI.

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.

Hepaspymaromiye MeTo 16l KOHTPOJIS.

O6opynoBanwue st 00padOTKH METAJIIOB JIaBIICHUEM.
OcHoBHast MPOTYKITUs IpU 00PaOOTKE METAIIIIOB JIABJICHUEM.
OcHoBHOE 000pyI0BaHuE AJIsl IPOBEACHHS 00paOOTKH METAJNIOB J1aBICHUEM.
OcHoBHbIE Ollepalyy KOBKH.

OCHOBHBIE TEXHOJIOTMYECKHE CBOMCTBA MOPOIIKOB.
OCHOBHBIE 3TaIbl HAYYHOH PEBOJIOIUH

OcHOBHbBIE 3Tallbl TEXHUYECKON PEBOITIOIUH.

[InacTUYHOCTH METAILIOB.

[ToHATHE HAZIGKHOCTH U JOITOBEYHOCTH.

[TopomkoBast metamtyprusi. OCHOBHBIE ITOHATHS.
[TopomikoBast MeTaTyprusi: CylHOCTh U Ha3HAYCHUS.

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. Tepmuyeckas o6paboTka.
CmunaBsl ¢ 3¢ GEeKTOM NaMsITH.
Crioco0Ob1 06paboOTKH pe3aHHEM.

Crexknomnactuku. bopormnactuku. Yrnemnactuku. OpraHomiacTUky. Terio3aiuTHbIe

CyurHoCTh JIMTEHHOTO MPOU3BO/ICTBA.

TBepnocts.

TexHuueckas Kepamuka.

TexHonorns NoJiy4eHnsi COBPEMEHHBIX METAUTMYECKUX MTOPOIIKOB.
TuIIbI CBApHBIX U3EIIH.

Touenue. Cepinienue u pactouka. @peszepoBaHue.

TpebGoBanusi, MpeabABIsIEMbIE K MHCTPYMEHTAIBHBIM MaTEepHaIaM.
IIITammioBKa.

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

Tunosoe 3aganue Ne2 J/[narpamMbl COCTOSIHUS IBOMHBIX CILJIABOB

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: 1. PacummdpoBars auarpammbsl cOCTOSHUH (ompexaeneHue a3z M CTPYKTYPHBIX
COCTABJIAIOLIMX B JIFOOBIX 00JaCTAX JBOMHBIX AUArpaMm).

2. Hayuutbcs mosib30BaThCsl MpaBWIOM (a3 U NPaBUIOM OTPE3KOB IPU MOCTPOCHUM KPUBBIX
OXJIQXKJICHUS U OTIPE/ICIICHNU KOJIMYECTBEHHOTO COOTHOMICHUS (a3 sl JTFOOBIX CIIaBOB.

3. OnpenensaTh NPOLECCHI, MPOUCXOAALIUE HA JIMHUAX JIuarpaMmbl (JIMKBUIYC, COJUAYC,
IBTEKTHUYECKAs JIMHUSA, JUHUS NPEIeNbHOM PacTBOPUMOCTH U Mp.), IPU OXJIAXKAECHUU U HAarpeBaHUU
CILIABA.

TunoBbie BapuaHTbI:

BAPHUAHT Ne 1
[TocTpoUTh JBOMHYIO JHArpaMMy COCTOSIHMS 10 JAHHOMY TPeX(pa3sHOMY PaBHOBECHIO
ZK40= a0+ fso
PacTBOpHMOCTH (ha3 IPY KOMHATHOM TEMIIEPATYpE:
a0=5 ) Bo=85 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
0%, 15%, 30%, 70% B
BAPUAHT Ne 2
[TocTpOUTH JBOMHYIO qUArpaMMy 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:
09%0, 20%, 40%, 70% B
BAPUAHT Ne 3
[TocTpOUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
ZK40= az0t fso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpe:
20=20, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPHCOBATh CTPYKTYPY M ONPENETUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 4
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
Ks0= a0+ fr0
PacTBOprMOCTH (pa3 Ipu KOMHATHOM TEMIIEPATYPE:
20=20, Bo=80 B%
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[ToCTPOMTL KpUBBIE OXIAXKIEHHS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOIIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS CILIABOB:
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:
2,=10, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABIIAIONIMX JJIs CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 6
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Keo= azot fso
PactBopuMOCTh (pa3 Impu KOMHATHOM TEMIIEpATypE:
2,=10, B,=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHWS, HAPUCOBATh CTPYKTYPY M ONPENEIUTH COOTHOIIEHUE
(ha30BBIX ¥ CTPYKTYPHBIX COCTABJISAIONIMX JJIs CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 7
[TocTpoUTh JBOMHYIO HArpaMMy COCTOSIHHS 110 JaHHOMY TPEX(pa3HOMY 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 COCTABIIAIOIIMX IS CILIABOB:
0%, 30%, 50%, 80% B
BAPHUAHT Ne 9
[TocTpOUTH JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K'50= a0t fro
PacTBOpHMOCTH (ha3 Y KOMHATHOMN TEMIIEpATYpe:
a,=10, Bo=80 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWs, HAPUCOBATh CTPYKTYPY M OIPEAECIMTh COOTHOLIEHHE
(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 OXJIAXKIEHHS, HAPHCOBATh CTPYKTYPY M ONPENETUTH COOTHOIIEHHUE
(ha30BEIX ¥ CTPYKTYPHBIX COCTABIISIONIMX 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
PactBoprMOCTS (ha3 pr KOMHATHOM TeMITEpaType:
a,=10, Bo=80 B%
[TocTpouTh KpHBBIE OXJIAXKICHHS, HAPHUCOBATh CTPYKTYPY H ONPEAEIUTH COOTHOIICHHE
(ha30BBIX U CTPYKTYPHBIX COCTABIIAIOIINX IS CILIABOB:
30%, 40%, 60%, 100% B
BAPHUAHT Ne 12
[TocTpOHUTH JBOWHYIO 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 JBOMHYIO 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(ha3HOMY PaBHOBECHIO
Keo= azt+ B
PactBoprMOCTh (ha3 mpu KOMHATHOM TeMIieparype:
20=30
[TocTpouTh KpHUBBIC OXJIAKIACHHUS, HAPUCOBATh CTPYKTYpy M ONPEICIHTh COOTHOIICHHUE
(a30BBIX M CTPYKTYPHBIX COCTABIISAIOIINX IS CILIABOB:
0%, 20%, 40%, 70% B
BAPUAHT Ne 15
[TocTpouTh BOMHYIO THArpaMMy COCTOSIHUS 110 JAHHOMY TpeX(ha3HOMY PaBHOBECHIO
ZK40= az0t fso
PacTBoprMOCTH (ha3 mpr KOMHATHOM TeMIieparype:
a,=10, Bo=90 B%
[TocTpOuTh KpPUBBIE OXJIAKACHUS, HAPUCOBATh CTPYKTYPY M ONPEICIUTh COOTHOIICHUE
(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 KpPUBBIE OXJIAKIECHHUS, HAPUCOBATh CTPYKTYPY M ONPEICIUTH COOTHONICHHE
(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
PactBoprMoCTh a3 mpu KOMHATHON TeMIepaType:
20=20 N Bo=90 B%
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[ToCTPOMTL KpHBHIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPENEIUTH COOTHOLIEHHUE
(a30BBIX ¥ CTPYKTYPHBIX COCTABJIAIONIMX IS CILIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 18
[TocTpouTh JBOMHYIO AMArpaMMY COCTOSHHS 10 JAHHOMY Tpex(ha3sHOoMy paBHOBECHIO
K20 + fgo= a0
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpAType:
2,=10, B,=80 B%
[ToCTPOMTL KpHBBIE OXIAXKIEHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 19
[TocTpoMTh JBOMHYIO AUArpaMMY 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 COCTABJISIONINX JIJIs CILJIABOB:
40%, 60%, 70%, 100% B
BAPUAHT Ne 20
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K30 + B= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpATYpE:
ao=20 B%
[TocTpOUTh KpHMBBIE OXJIAXKIECHHWS, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH COOTHOIIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABISIOLIMX 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 OXJAKICHHSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIICHUE
(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 PY KOMHATHOMN TEMIIEpATypE:
B0=80 B%
[TocTpOHUTE KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOLICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABISIONIMX IS CILIABOB:
0%, 30%, 60%, 80% B
BAPUAHT Ne 23
[TocTpoHTh JBOMHYIO AUArpaMMy COCTOSIHHS 10 JAHHOMY TpeXx(hazHOMY paBHOBECHIO
K0 + fro= aso
PacTBOpHMOCTB (a3 X KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[ToCTPOMTL KpHMBBIE OXJIAXKICHHSA, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOLIEHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOLIMX IS CILIABOB:
40%, 60%, 80%, 100% B
BAPUAHT Ne 24
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[TocTpouTh JBOMHYIO AMArpaMMY COCTOSHHS M0 JAaHHOMY TPeX(ha3sHOMY paBHOBECHIO
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 mpy KOMHATHOM TEMIIEpaType:
20=20, Bo=90 B%
[ToCTPOMTL KpHBBIE OXIAXKICHUS, HAPUCOBATH CTPYKTYPY M ONPEIEIUTH COOTHOLIEHHUE
(a30BBIX M CTPYKTYPHBIX COCTABJISIOLIMX /IS CILIABOB:
25%, 50%, 80%, 100% B
BAPUAHT Ne 26
[TocTpoUTh JBOMHYIO qUArpaMMy COCTOSIHHS 110 JaHHOMY TPeX(a3HOMY PaBHOBECHIO
K40 + fgo= aso
PacTBOpHMOCTH (ha3 Y KOMHATHOM TEMIIEpAType:
20=20, Bo=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWS, HAPUCOBATh CTPYKTYPY M ONPEACIUTh COOTHOLIEHHE
(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 OXJIAXKIECHHs, HAPUCOBATh CTPYKTYPY M ONPEAEIUTH 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 Ipr KOMHATHOM TeMIIEpaType:
20=30
[TocTpOHUTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M OIPEAEIUTH COOTHOIICHHUE
(ha30BBIX M CTPYKTYPHBIX COCTABJISIONIMX IS CILIABOB:
40%, 50%, 75%, 100% B
BAPUAHT Ne 29
[TocTpouTh JBOMHYIO AHArpaMMy COCTOSIHHS IO JAHHOMY TpeX(ha3sHOMY paBHOBECHIO
/K50 + B= aso
PacTBOpUMOCTH (pa3 mpu KOMHATHOM TeMIIEpaType:
20=30
[TocTpOMTL KpHMBBIE OXJIAXKICHUSA, HAPUCOBATH CTPYKTYPY M ONPEAEIUTH COOTHOLIEHHE
(ha30BBIX M CTPYKTYPHBIX COCTABIISIOUIMX IS CILIABOB:
30%, 60%, 80%, 100% B
BAPUAHT Ne 30
[TocTpoHTh JBOMHYIO AUArpaMMY COCTOSIHHS IO JAHHOMY TpeX(asHOMY 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%0, 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 ¥ CTPYKTYPHBIX COCTABISIOLIMX IS CILIABOB:
20%, 50%, 70%, 100% B
BAPUAHT Ne 32
[TocTpoMTh JBOMHYIO AMArpaMMY COCTOSHHS 110 JAHHOMY Tpex(azHOMy PaBHOBECHIO
Kgo + az= fo
PactBopuMOCTh (pa3 Impy KOMHATHOM TEMIIEpaType:
2,=10, B,=90 B%
[TocTpOUTh KpHMBBIE OXJIAXKICHWs, HAPUCOBATh CTPYKTYPY M OINPEIECIMTh COOTHOLICHUE
(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. YTo 03HaYaeT NPOEKLUMA TOUKM NepeceyeHns KOHOAbI C IMHUEN IMKBUAYCA HA OCb KOHLLEHTPaLUn?

3. KoHopza pa3aeneHa TOYKOM, MOKa3bIBaloLLE COCTaB crnaaBa Ha ABa oTpeska. OTpe3oK npuaeratoLwmin K
JNIMHUM INKBMAYCa BABOE AJ/IMHHee. KaKoB NPOLLEHT XKunakoi ¢asel B cnnase?

4. KoHopaa pasaeneHa TOYKOM, MOKa3blBalOLLEl COCTaB CMJaBa Ha ABa oTpe3Ka. OTpe3okK npuaeratoLmii K
NINHUN NTNKBUAYCA BABOE A/IMHHee. KaKoB NpoLueHT TBepaoi ¢asbl B crisiaBe?

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

6. CKO/IbKO a3 Haxo4ATCA B PAaBHOBECUM MPU NEPBUYHOM KPUCTAIM3aUMKN L BYXKOMIMOHEHTHOIO CrJ/1aBa He
3BTEKTMYECKOro coctaBa?

7. Kak Ha3blBaeTcA pasHMLA MeXAy TEMMNEePATYPON NAaBAEHUA 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 Ha3biBaeTca cnocobHOCTb TBEPAONO Tea CYLLECTBOBATL B HECKOIbKUX KPUCTANNNYECKUX CTPYKTYpax?
12. MNo KaKoW IMHNN N3MEHAETCA COCTaB KMUAKOM dasbl B NpoLecce KpUcTanamsaumm?

13. MNo Kakomy npasuay onpegenserca coctas ¢pas?

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

15. B Kakux KoopAnMHaTax CTPOAT KPMBbIe OXNaxKAeHUA CNaaBoB?

16. Kak Ha3blBaeTca nepexos MeTasa U3 }KUAKOro AN NapoobpasHOro COCTOAHUA B TBepA0e C
06pa3oBaHNEM KPUCTANINYECKOW CTPYKTYPbI?

17. Kak Ha3blBaeTcA rpynna XMMMUYeCcKMUX 31eMeHTOB, 061aatoLmx B 061acTi HU3KKMX TeMnepaTyp ABAeHUEM
CBEpPXNPOBOAUMOCTU?

18. Kak Ha3blBaeTcA IMHUA AMarpaMmbl COCTOSIHUA HA KOTOPOM NieXKaT TOUYKM, COOTBETCTBYHOLLME Havyany
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 UnauimpoBanue kpuctamiorpadhuyeckix mIOCKOCTEH U

HaMpaBJICHUN

Tumn: /lomamHee 3aganue

TpynoemkocTb(00beM YacoB): 8

TemaTuka: [IpoBecTn HHIUIIMPOBAHKE KPUCTAIOrpapUUECKUX MIIOCKOCTEH M HAIIPABICHUI 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
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
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

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

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

Bapmanr 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. aitTe onpegeneHne KPUCTaN/IMYECKOrO BELLLECTBA?

2. [laliTe onpegeneHne KPUCTaNINYECKOW peLLeTKn?

3. JaviTe onpeaeneHne KPUCTaNIUYECKON CTPYKTYpPbI?

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

5. Y710 TaKoe psag B KpUCTaIZIMYECKOM pelueTKe?

6. O6BACHUTE, YTO TaKOE 3/1IeEMEHTAPHAA AYEiKa BelLecTBa?

7. Oavite onpegeneHne cMMBO/a y3na?

8. [aviTe onpeseneHne CMMBOJIA NIOCKOCTU, MHAEKCA NAOCKOCTU? OBBACHUTE, YTO TaKoe CTPYKTYPHO-
3KBMBAIEHTHbIE NMIOCKOCTM, KaK 3anucatb UX CUMBOJIbl B KyOMUYecKon aveiike?

9. [aviTe onpeaeneHne CMMBOJIa HanpaBAEHWUS, ero 3anmcu?

10. Kakue HanpaBaeHUs BXOAAT B CEMEACTBO CTPYKTYPHO-3KBUBANEHTHbIX HAanpaBAeHWUI (KaK pasnmyatoTcs, ux
WMHAEKCbI AN Kybuyeckom suenku)?

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

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

13. [aviTe onpeneneHmne ocu 30HbI?

14. O6bAcHMTe 3anucu: [110], <110>?
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