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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAaThl 00y4eHHs 110 JUCHUIITHHE

Lenu oucyunaunor:

3HAKOMCTBO C BBHIOpAHHBIM HAIlpaBJIeHHEM OOYUYEHHUs, OCHOBHBIMHU TEHICHIIUSIMU PA3BUTHUS
COBPEMEHHOW HayKH O MaTepuajax, MOJATOTOBKA K MOTHBHPOBAHHOMY OOYYEHHIO, TOJIEPAHTHOE
OTHOIIICHHUE K JIUIIaM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3/I0POBBSI.

3aoauu oucyuniumol:

- 3HAKOMCTBO C YHHUBEPCHUTETOM, €ro WCTOPHCH; HampaBlICeHUEM MOATOTOBKU
«MatepuanoBe/iecHUE W TEXHOJOTUM MaTepuajoBy, oOyacTaMu Oyaymeld mnpodeccHoHaIbHON
JESITEIIbHOCTH, KOMITETCHITUSIMU BBIITYCKHUKOB;

- MOJIyYCHHUE 3HAHWUU 00 OCHOBHBIX KJIacCaX MAaTepUATOB U MX POJIM B JKM3HH OOIIECTBA;
OCHOBHBIMHM CBOMCTBAMHM MAaTEPHUAJIOB; TMPEJCTABICHUNH O B3aMMOCBSI3H MEXIYy COCTaBOM,
CTPYKTYPOH U CBOMCTBAMH MaTEPHUAJIOB;

- TIONyYeHUE TEOPETHYCCKUX 3HAHWM M TPAKTHUYECKUX HABBIKOB 00 OCOOCHHOCTSX U

TEXHOJIOIUAX MHKIFO3UBHOI'O BSaI/IMOILGI‘/JICTBI/IfL

IInanupyemvie pezyromamsi 00yuenus— TOATOTOBKA CTYACHTOB K JICATEIHHOCTH B
COOTBETCTBUH C KBATH(PUKAIMOHHON XapaKTEPUCTUKOM OaKaliaBpa 110 HalpaBJICHHIO.

OOyuenue 1o jguciUIUIMHE «BBeaeHME B MaTepHaJOBEICHHE» HAIPABICHO Ha
dbopMupoBaHue y oOydaromuxcsl CIEAYIMUX KoMmmeTeHIui B coorBerctBuu ¢ ®I'OC 22.03.01
«MarepualioBe/ICHHE W TEXHOJOTUH MATePUAIOB», YTBEPKACHHBIM TpHUKa3oM MuHOOpHAYKH
Poccun ot 02.06.2020 N 701:

Koa 1 HauMeHoBaHMe KOMIIETEHIIUIA NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHINH
YK-1 CiocobeH ocyIIecTBIsATh MOUCK, NVYK-1.1. Ananu3upyer 3agady, BbLIEAA €€

KPUTHYECKHI aHATTN3 U CHHTE3 HHOopMaIiy, | 0a30BBIE COCTABIISIONINE

OPUMEHATh CUCTeMHBIN noaxon s pemenus | MYK-1.2. OcymiecTisieT OUCK, KpUTUYECKU
MOCTAaBJICHHBIX 3a]1a4 OLIEHUBAET, 0000IIaeT, CUCTEMATH3UPYET U
pamXUpyeT HHPOPMALIUIO, TpeOyeMyto s
peILIeHNs TOCTAaBJICHHOW 3a1a4u

NVYK-1.3. PaccMaTpuBaeT 1 npeziaraet
panroHaIbHbIC BAPHAHTHI PEIICHHS
MOCTaBJICHHOMU 3a71ayyl, UCTIOIb3Y s
CHCTEMHBIN TIOAXO/l, KPUTHYECKH OLEHHBAET
UX JOCTOMHCTBA U HEJJOCTATKH

YK-6. CriocobGeH ympaBisiTh CBOMM NYK-6.1. icnonb3yeT HHCTPYMEHTHI U
BpPEMEHEM, BBICTPaUBaTh U PEan30BbIBATh METO/Ibl YIPABJICHUSI BPEMEHEM IPH
TPAaEKTOPHUIO CAMOPA3BHUTHSI HA OCHOBE BBITTOJTHEHUH KOHKPETHBIX 3a/1a4, TPOEKTOB,
IPUHIUIIOB 00pa30BaHMs B TeUE€HHE BCel IpU JOCTHXKEHUM NOCTaBJIEHHBIX Lieen
JKU3HU NYK-6.2. Onpenenser NpUOPUTETHI

COOCTBEHHOM J€ATENbHOCTH, IMYHOCTHOTO
pa3BUTHS U IPOPECCHOHATBHOTO pOCTa
NVYK-6.3. JleMOHCTpUpPYET TOTOBHOCTH K
MOCTPOSHHUIO MPO(HECCHOHATFHON Kapbephl H
OIIPEIETICHUIO CTpaTeruu
npoQeCcCHOHATBHOTO Pa3BUTHUSI HAa OCHOBE
OLlGHKM  TpeOoBaHMH  pBIHKa  TpyJa,
MPEUIOKEHU  phIHKa  00pa3oBaTEIHHBIX
ycaIyr W € y4eTOM  JIMYHOCTHBIX
BO3MOKHOCTEHN M IPEANOYTEHHI

YK-9 Criocoben ucnonb30BaTh 0a30BbIE NVYK-9.1. O6nanaer npeacTaBaeHUIMU 00

ne(eKToNornyecKre 3HaHUs B COLUANBLHON 1 | WHKIIIO3UBHON KOMIICTCHTHOCTH U




npodeccnoHansHOM chepax O0COOCHHOCTSIX MPUMEHEHHS 0a30BbIX
ne(heKTOJOTHYECKUX 3HAHUHW B COIUATTBHOU U
npodeccuoHanbHOI cdepax

NYK-9.2. TIposiBisieT TOAEpaHTHOCTD B
OTHOIICHUU K WHBAJUIAM U JIUIIAM C
OTpaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBBS
NVYK-9.3. IIpuMeHseT NpuHLUIIBI

HEJIMCKPUMHHAIITMOHHOTO B3aUMOJICHCTBUS C
JIOJIbMU C UHBAJIUTHOCTBIO U
OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI C
Y4eTOM UX COLUATbHO-TICUXOJIOTHYECKUX
0COOCHHOCTEH MPU KOMMYHHUKAIIUH B
pa3nuYHbIX chepax KU3HEAEITeTbHOCTH

2. MecTO0 IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucuuiuHa OTHOCUTCS K 00s13aTenbHOM yacTH, Ooka b1 «/luctumimnel (Moxynn).
JlucuunianHa B3aMMOCBSI3aHa JIOTHYECKH U COJIEPKATEIbHO-METOIUYECKU CO CIICTYIOIUMU
qucuuimHaMu U nmpaktukamu OOIT:
B o0s13aTenbHOM yacTu:
— BBenieHue B MPOEKTHYIO J1EATEIbHOCTb;
— BBeenue B TEXHOJIOTUH MAaTEPUAJIOB.
B yactu, hopmupyemoit yuactTHuKaMu 00pa30BaTeIbHbIX OTHOILICHUH!
- [IpakTukyM 1O BU3yaIH3aluu CTPYKTYPhl MAaTEPUAJIOB
- Teopus cTpoeHuss MaTepuagoB
B 6noxke 2. IIpakTuka:

- Yue6Has pakTHKa (MPOEKTHAs)
3. CTpyKTypa U coepKaHue TUCUUILINHBI
OO011ast TPYA0EMKOCTh AUCIUILINHBI cOcTaBisieT 3 3aueTHbIX eaunuil (108 yac).

3.1 Buabl yueoHOli padoThl U TPYA0EMKOCTH

Ounas Gpopma oOyueHHs

u/n Bup yueOHoii paboThI f;c']:::eﬂm CeMeCTlp
AyIMTOpHBIE 3AaHATHS 96 96
B ToM gncie:
1. Jlexuuu 32 32
CemuHapcKkue/mpakTHIecKue 48 48
3aHSATHS
2. JlaGopaTopHble paboThI 16 16
CamocTrosiTeibHAs padoTa 84
B ToMm uncie:
1. IToaroroska k 48 48
CEeMHUHAPCKUM/TIPAKTHYECKIM 3aHATHUSIM
2. CaMoCTOATENbHOE NU3YUECHHE 36 36




IIpomexyTOUHASL ATTECTALMSA
3adet/nud. 3auer/s3K3aMeH

HUroro 180

3.2 TemaTuyeckuii MJIaH U3yYeHUS THCIUNIUHBI
Temaruueckuil TUTaH pa3MeNIeéH B MPHIOKeHUU | k pabodeii mporpaMme.

3.3 ConaepxaHue TUCHUNITHHBI

Tema 1. MarepuaJioBeieHre — HAyKa 0 MaTepuaJiax.

Wcropust 1muBUIM3alMM — UCTOPHUS Pa3BUTHS MaTEpHalOB. XHUMHUYecKas CBA3b. MlOHHAs CBS3b.
KoBanenTHas cBs3b. Meramumueckuii tun cBszu. Knaccudukarus marepuanoB. CpaBHHUTENbHAS
OIICHKA MaTepHUasoB. 3ajaun MaTepuanoBeeHus. [lepcrekTuBbl pa3BUTHSI MAaTEPUAIOBEICHHUS.

Tema 2. OTeyecTBeHHOE MaTepHaI0OBedeHHE.

Hoctmxenus B Teopuu U npaktuke Marepuanosenenus. [lepeoie npumenenuss H. C. KypHakoBbiM
(GU3HYECKUX METOJIOB IpH pa3paboTKe JuarpaMM cocTosHUsS cruiaBoB. [I.M. OOyXOB - ydYeHBIH,
OTKPBIBIIMI CMOCOO0 TOMY4YeHHUS] BBICOKOKAYeCTBEHHOW cTanu. OTKpPHITHE SBICHUS JMKBAllUU B
cramun Kamakyukum u JlaBpoBeim. Tpyast A.A. Pxemorapckoro, H.M. bensiea, A.A. Baiikosa,
A.M. bousapa, C.C. llreiin6epra, I'.B.Kypaiomoa A.M. bouBapa u 1ip.

Tema 3. MeTaJubl.

OynpameHTanbHbll Tpyn Arpuxonsl «O Mertamnax» XVI Beka. XIX cromnerue — crosierue
OTKPBITUH M HM300peTeHUl, KOTOpPbIE COCTABMIM OCHOBY COBPEMEHHOI'O IPOM3BOJICTBA JKejle3a U
CTaJlu. @OpuuieBaHue, MTyAJIMHIOBaHUE, OECCEMEPOBCKUH M  TOMAacOBCKHIl  IPOLIECCHI.
becceMepoBCcKHMiI M1 TOMAacOBCKHH KOHBEPTOPBI, KaK CPENCTBA MAacCOBOIO IPOM3BOJACTBA CTAIU
obmero HasHauenus. Jlerkue merayuiel Al, Mg, Ti, crutaBel Ha ux ocHoBe. VcTopusi nonydeHwus,
OCHOBHBIC CBoOMcTBa M mnpuMeHeHue. OTkpbiTHe BunbsiMoMm sBieHus "oOmaropaxxuBaHus"
amomMuHus. Pa3zpa®oTka W co3gaHMe NPOM3BOACTBA KOJBUYTaJIIOMMHUS - BaKHEHIIMM H3Tam
pa3BUTHS OTEUECTBEHHONW MHAYCTPHH.

Tema 4. UcTopusi MoJIMMepoOB.

IIpuponubie nomuMmepsl. IlepBble  HMCKYCCTBEHHbIE ITOJIMMEpHI. llepBble  HMCKyCCTBEHHBIE
riactMaccel. [lepBble cMHTeTHUecKHe BOJIOKHA. VICKyccTBEeHHBIE ITacTMacchl Hayana XX Beka.
Hauamo OpbI CHHTECTUYCCKUX IMOJIMMEPOB. Pa3BuTie XuMHM U TEXHOIOTUH IMOJIMMEPOB.

Tema 5. UcTOpUsi KOMIIO3UTOB
IIpupoaubie komno3uthbl. IlepBble HCKYCCTBEHHBIE KOMIIO3UTBI. MCTOpHsS CTEKIOILIACTHKA.
ITonmmmepHsle koMITO3UTHI B Poccun.

Tema 6. Kpucrajaindyeckoe coCTOsTHHE BellecTBA.

®opMBI U CTPYKTYpa KpucTaioB. JlparoiieHHbsle kKaMHU. KpucTamnisl Jibjia U CHera.
HccnenoBanue cTpyKTypbl KpucTayioB. Kak vccnenoBars CTpyKTypy KpHCTaIIOB
Hekpucrannuueckue (amopdHbIe ) BElIecTBa.

Tema 7. IIpupoaHbie U HCKYCCTBEHHbIE KPHCTAJLIBI.
Poct kpucramnos u3s pacrnasa. Kpucrammmsanus Marmsl.
Kpucrannuzanus u3 pactsopoB. Kpucrauisl B nemepax, KpUCTalIbl COJIEH MO 3eMIIei



Kpucrannmuzanus u3 mapos. Kpucramner B oomakax. Kpucramiasl u xuBble opraHu3Mbl. KpucTtamib
BO Bcenennoii. BripamuBanre 1 HCNIOJIb30BaHUE UCKYCCTBEHHBIX KPUCTAJUIOB.
[MepcriektuBHbBIC (PYHKIIMOHATBHBIC) KPUCTAIMYCCKAE MATCPHATIBI.

Tema 8. I3yueHue cTpyKTypbl MaTepUaJIOB, UCCIIEJOBAHUE CBOMCTB.
HcTtopuss MEKPOCKOIIUH. 3apOXk/IeHUEe HAyYHOH 0a3bl ONTHYECKOM MUKpockonuu. HayuHble Bexu B
Pa3BUTUU 3JIEKTPOHHON MUKPOCKOIIMH.

3.4 TemaTnka ceMHHAPCKHUX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHI

3.4.1. JlabopatopHbie pabOTHI

JlabGopaTtopHas padota 1. TBepoCcTh MaTEpHAIIOB.

JIaboparopHast pabota 2. MUKpOCTPYKTYPHBIN aHAIU3 METAJUIOB U CILIABOB
JlaboparopHas pabota 3. MakpoCTpyKTYpHBIii aHAIIU3.

JlaboparopHast pabota 4. MexaHHYECKHUE CBOMCTBA.

3.4.2. CemuHapcKue 3aHATHUS

Cemunapl. MeTozbl CTPYKTYpHOTO aHalu3a

Cemunap 2. MaTepuaiisl B HaIei >Ku3Hu.

CemuHap3. M3BeCTHBIE YUEHBIE - MATEPUATIOBEIBI

Cemunap 4. Marepuaiisl Ha ciryx0e mporpecca.

Cemunap 5. Metaibl.

Cemunap 6. [Tonumepsl.

Cemunap 7. KoMno3uinoHHble MaTepUabL.

CemuHap 8. buomMuMukpus.

Cemunap 9. EcrecTBeHHBIC U HICKYCCTBEHHBIE KPUCTAILIIBI
Cemunap 10. OnpeniesicHre CBONCTB PE3HH.

Cemunap 11. Onpeznenenue y1eIbHOM IPOYHOCTH MaTE€pPHUAJIOB.
CemuHap 12. OcoOOCHHOCTH U TEXHOJIOTHH WHKITFO3UBHOTO B3aUMOICHCTBUSI.

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)
KypcoBbie paboThI 110 TaHHOM JUCIUIUIMHE HE MPETYCMOTPEHBHI.

4, YueOHO-MeTOoAM4YeCKOe U MHPOPMALIHOHHOE o0ecriedyeHne

4.1 OcHoBHas JuTeparypa

1. Jlaxtun FO.M., JleontreBa B.II. MarepuanoBenenue: y4eOHUK i By30B, 4 u3d., M.,
000 «M3marenbckuit ;oM AnbsHCY», 2009, 528 c.

2. MarepuanoBeienue. Y4eOHHUK s CTy . BbICII. yueO. 3aBenenuii / I'. M. Bonkos, B. M.
3yeB. — M.: uznarensctBo Akanemus, 2012, 400 c.

JdomosiHuTEIbHAS JIUTEPATYpPa

1.I'punak E.H. Uctopus Bemieit ot npesHoctu no Hammx anei: /E.H. I'pumax, M.U. Tkau.-M.:
PUITOJI KJTACCHK: 2003.-608c.



2. Omou, Muxasns @. KoHCTpyKIIMOHHBIE MaTepUalIbl: TIOJHBIN Kypc: yueo. mocobue: mep. ¢
aurn. / Muxasns Ombu @., lesun Ixouc P.X. - [lonronpynuerii: Matennexr, 2010

3. I'onmosuH, FO.W. BBenenue B HAHOTEXHHKY. [ DIIEKTPOHHBIN pecypc]: yued. mocodbue —
OnekTpoH. gaH. — M.: Mamunoctpoenue, 2007. — 496 ¢. — Pexum nocrymna:
http://e.lanbook.com/book/802 — 3ar1. ¢ skpana.

4. MarepuanoBeieHH€e: OT TEXHOJIOTUU K MPUMEHEHHIO (METAJLIbI, KEPAMHKA, TTOJIUMEPHI):
yueOnuk / Y. JI. Kammuctep, 1. J1. PerBuy; niep. ¢ anra. nox pen. Mankuna A. 5. - 3-e uza. - CIIO. :
Hayunble ocHOBBI M TexHOJ0TMY, 2011. - 896 c.

4.2. JneKTpoHHBIE 00pa3oBaTe/IbHbIE PecypChl
DneKTpOHHBIN 00pa3oBaTebHBII Pecypc He MPeLyCMOTpPEH.

4.3. JluueH3WOHHOe W CBOOOJHO paCHpPOCTPaHsieMOe TPOrpaMMHOE

ol0ecrneueHue
Ne HanmenoBanme | Pazpadoruux IO HoctynHocts | Cebliika Ha Enunblii peectp
(mpaBoo0dJiagaTesib) | (IMIEH3MOHHO | POCCHIICKHUX MPOTrPaMM /I
€, CBO0OIHO 9BM u B/l (npu Haanyumn)
pacnpocTpans
eMoe)
1. MoitOduc OO0 "HOBBIE Jluuensuonunoe | https://reestr.digital.gov.ru/reestr/
OBJIAYUHBIE 301558/?sphrase_id=943375

TEXHOJIOT'M"

4.4. CoBpeMeHHbIe NPO(ecCHOHAIbHbIE 0a3bl TAHHBIX M HH(OPMALMOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ccpuika Ha
Ne HaunmeHnoBanue JocTtynmHocTh
pecypc
NudopManMOHHO-CIIPABOYHbIE CHCTEMBI
1. | Andopmauuonnbie pecypest Cern http:// www.consultant.ru JlocTymHO
KoncynsrantlIroc
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanp https://e.lanbook.c JlocTynHa B ceTH
1. om/ Hutepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ UnTepHer 6e3
OTpaHUYECHUN
IIpodeccuonaibabie 6a3b1 JAHHBIX
1. | basa naHHbIX Hay4HOH http://www.elibrary.ru JlocTymHO
AIIEKTPOHHON OMOIHOTEKH



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/

(eLIBRARY.RU)

WebofScienceCoreCollection —
MoJIMTEMaTHIeCKast peepaTuBHO-
2. | Gubnuorpaduyeckas
MHAYKOMETPHYECKast
(bubmmomeTpuueckas) 0a3a TaHHBIX

http://webofscience.com JlocTymHO

5.

MartepuajJibHO-TEXHHYECKOe o0ecneyeHne

Howmep aynutopuu

O6opynoBaHue

Aynuropus s
JIEKITUOHHBIX,
1a00paTOPHBIX,
MPaAKTUYECKUX
3aHsaTui AB.1316.
115280, r. Mockaa,
ABTO3aBOICKad, 1.
16

Cronbl y4eOHBIE CO CTYNBSIMH, ayAUTOpHAs JOCKa, MPOEKTOp, SKPaH.
Pabouee mecTo mpemnoaBaTens: CTOJ, CTYJ, KaOenb /Ui MOAKIIOUEHUS K
ceru Internet.

YueOHoe maboparopHoe 000pyI0BaHUE:

mukpockonbl ZASILACZMIKPOSKOPOWYtypTVO 6/20.; TtBepaomep
TP 5006mukporBepaomepsl [IMT-3M; nyna Bbpunemis; MHUKpPOCKOIBI
AJIBTAMMU KOMIUIEKTBI 00pa3oB Ui JIAOOPAaTOPHBIX paboT; mIKagsl
JUIsL XpaHeHus OOOpyJOBaHUS M PACXOAHBIX MaTEpHUaOB, HArJsTHBIC
nocoousl.

1313 Aynutopus
JUIS JICKITMOHHBIX,
71a00paTOPHBIX,
MPAKTHYIECKUX
3aHsaTui AB.1313.
115280, r. Mockaa,
ABTO3aBOACKAS, II.
16

Cronbl ydyeOHBIE CO CTYIbSMHU, AyAUTOPHAs JOCKA, MPOEKTOpP, JKpaH.
Pabouee Mecto mpernogaBarensi: CTOJ, CTyJ, KaOeab i MOAKIIOYEHUS K
ceru Internet.

YyeOHoe u 1abopaTopHOe 000PYIOBAHHE:

tBepaomep TP 5006; mkadbr s xpaHeHUs ¢ y4eOHO-METOAMYECKON U
HAay4YHOU JIMTEPaTypor, HarisigHble MOcoOus (IJIaKaThl), MUKPOCKOIIBI
MUM-7

AynuTopust st
JIEKIIMOHHBIX,
1ab0paTOPHBIX U
MPaKTUYECKHUX
3aHITHI
NeAB1318.

115280, r. Mockaa,
ABTO3aBoACKad, 1.
16

Cronpl y4yeOHBIE CO CTYJBSIMH, ayAMTOpHas JOCKa, MPOEKTOp, IKpaH,
HarsIiHBle  Tocobusi. PaGodee mecTo mpemojaBarenisi: CTOJM, CTYIL
VYuebHoe nmabopaTopHOE 000pYAOBaHHE: MITAHT€HLUUPKYIH.; Tpecc s
3anpeccoBku 00pa3loB; ayna bpunemis; mukpomerp.; TBepaomep T.;
tBepromep TP5006-0210, wmmkporsBepmomep IIMT-3M.; mukpockon
Meram-PB.

IToncoGHble moMmeleHHs: paboyee MECTO MHXKEHepa: CTOJd, CTYJbs,
mKadsl 171 XpaHeHUs] 00pa3loB U METOJUYECKUX MOCOOUN, KOMIUIEKTHI
00pa3uoB A 1abopaTOpPHBIX padoT

6.1
o0yueHus

6. MeToanuyeckue peKoMeHIaluu

MeToanuyeckue peKOMeHAAUMH VISl IPenoAaBaTeisi 10 OPraHu3aum
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6.1.1. IlpenomaBaTenb OpraHu3yeT TMpernojaBaHUE JAUCIUIUIMHBI B COOTBETCTBHH C
tpeboBanusimMu "IlonoxkeHnuss 00 opraHuzanuMu 00pa30BATENBHOTO IpOIEcCa B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro puninanax", yTBep AEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOM 3aHATHHU MperojaBaTeNb JOBOAUT O CBEACHHS CTYIEHTOB COJEp)KaHHUE
paboueii mporpammbl aucuuruinebl (PITJ]) um mpemocrtaBisier BO3MOKHOCTH O3HAKOMIICHHUS C
IIpOrpaMMon.

6.1.3. IIpenonaBarens ocoOeHHO OOpalaeT BHUMaHUE CTYJCHTOB Ha!

- BUJBI U (OPMBI TPOBENEHUS 3aHATUNA MO JUCLUUIUIMHE, BKIIOYAs MOPAIOK MPOBEICHHS
3aHATUNA C MPUMEHEHHEM TEXHOJOTHH JMCTAaHIMOHHOTO OOYYEeHHS M CHUCTEMbI AMCTAHLMOHHOIO
00yuenust yausepcuteta (CO Mocnonutexa);

- BUJIbI, COJIEp’)KaHUE M TMOPSIOK MPOBEACHHS TEKYIIET0 KOHTPOJS YCHEBAaeMOCTU B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- ¢Qopmy, colepkaHhe U TOPSAIOK TMPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEICTB, peaycMoTpeHHbM PIT/I.

6.1.4. [oBomutr 10 CBEACHHUS CTYJICHTOB TIpaduK BBITOJIHEHUS Y4eOHBIX pPadoT,
npexycMmorpenHsix PIT/I.

6.1.5. Heobxonumo ¢ camoro Havana 3aHSATHI PEKOMEHIIOBaTh CTYJEHTAaM OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPy U YKa3aTh IMyTH JOCTYIIA K HEW.

6.1.6. Buauane unum B KOHIIE CeMecTpa JaTh CIHCOK BOMPOCOB MJisi TOJATOTOBKU K
POMEKYTOUHOM aTTecTanuu (3K3aMEeHY HIIH 3a4€Ty).

6.1.7. Pexomennmyercs ¢akt o3HakomiieHus cTyiaeHToB ¢ PIIJI u rpaduxom paboTsi
NUCHMEHHO 3a(hUKCHPOBATH MOAINMCHIO CTY/ICHTA B JIMCTE O3HAKOMJIEHUS ¢ conepxkanue PI1/I.

6.1.8. IlpenonmaBarenu, BeAyUIMil JEKUMOHHBIE M MPAKTHUYECKHUE 3aHATHUS, JTOJKHBI
COTJIACOBBIBATh TEMATUYECKUW IUIAH TPAKTHUYECKUX 3aHATHHA, HCIIONB30BaTh CIHHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM

NPENoIaBaTel0 HEOOXOAUMO YTOYHUTH IUIAH WX MPOBEACHUS, NMPOAYMaTh (POPMYIUPOBKH U
coJiepaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHUE, O3HAKOMUTBHCS C MEpeyHeM
BOIIPOCOB I10 TEME CEMUHApa.

B xozme ceMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEIEHUs, BpeMs Ha OOCYXJAEHUE KaXKIOoro
yuebHoro Bompoca. [IpumeHsss QpoHTalbHBIM oONpOoC JaThb BO3MOXHOCTH BBICTYIHTH BCEM
CTyJIEHTaM, IIPUCYTCTBYIOLIUM Ha 3aHITHH.

B 3axmounTensHONH YacTH CEeMHUHApPCKOTO 3aHATHS CJIEIyeT MOJBECTH €r0 WTOTH: JaTh
OLIEHKY BBICTYIJICHUH KaXKJ0T0 CTYJEHTa U y4eOHOH IpyMIibl B 1IeIOM. PacKpbITh MOJOKUTEIbHbBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOTO CEMHHAPCKOTO 3aHATHs. OTBETUTH HA BOIPOCHI CTYIEHTOB.
BeiaTh 3a1aHus U1 CAMOCTOSATENIBHOM PabOThI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Bo3MmoxHO npoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CHCTEMBI TUCTaHIMOHHOro o0ydeHus: yHusepcureta (CJO-LMS). ITopsaok npoBeneHus: padoT B
JVICTaHIIMOHHOM (popMaTe yCTaHAaBIMBACTCS OTACIBHBIMH PACHOPSDKEHUSIMH TIPOPEKTOpa TI0
yuebHoil paboTe u/Wim IEHTPOM YyueOHO-METOANYECKOH paboThI.

6.2 Meroanyeckune yKa3aHus 1Jis1 00YyYAKUIUXCS 10 OCBOEHUIO U CIUTLIUHBI

6.2.1. CrymeHT ¢ caMOoro Havaja OCBOCHUS JUCIMIUIMHBI JIOJDKEH BHHMATEIHHO
03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUTUTHHBIL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ul ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paldoT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHu ApYyrux IUCHUIUIMH, M3YyYaeMbIX B TEKYILIEM
ceMecTpe.
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6.2.3. Ilpu npoBeneHnH 3aHATUN U TPOLEAYP TEKYIIEH M MPOMEKYTOYHOM aTTeCTallud C
UCIIONIb30BaHUEM HWHCTPYMEHTOB HWH(GOPMAIMOHHONH 00pa30BaTeNbHOM Cpelbl NHUCTAHIMOHHOTO
obpazoBanusi yHuBepcuteta (LMS MocnonuTexa) Kak BO BpeMs KOHTAaKTHOW pabOThl ¢
npernojaBaTesieM, Tak M BO BpPEeMs CaMOCTOSTENBHOW paboThl CTYIEHT JOJDKEH OOECIeYHTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOTO
oOyuenust. I[Ipym OTCYTCTBHHM TakoH BO3MOXXHOCTH OOCYIHTh CHUTYalMIO C IIPErojaBaTesieM
JUCIUTUIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISICTCS OJHMM W3 BUJAOB y4eOHBIX 3aHaTuid. llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEHHUE CTYJIEHTaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
nporecce U3y4eHHs JUCHUTUINHBL.

Buapl BHEay IuTOpHOI CaMOCTOSATEILHON pabOTHI:

- CAMOCTOATEJIBHOE N3Y4YEHUE OT/EIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- MOATOTOBKA K CEMHHAPaM U MPAKTUICCKUM 3aHATHIM;

JUis  BBIMOJHEHHsS JIOOOr0 BHUIA CaMOCTOSATENbHOW pPa0OTHl HEOOXOAMMO MPOUTH
CJIETyIOIINE ITAlbL:

- OIpeJIeICHNE [IEIM CAMOCTOSTEIbHON PadOTHI;

- KOHKpETH3alusl TI03HABATEeIILHON 3a/1auu;

- CaMOOLIEHKa TOTOBHOCTHU K CAMOCTOSITEILHOM paboTe;

- BEIOOp a/IeKBaTHOTO crioco0a IEeHCTBHS, BEAYIIETO K PEHICHUIO 33]1auu;

- IUTAHUPOBaHHME pPabOTHI (CAMOCTOSITENFHOM WJIM C TOMOIIBIO TPENoJaBaTeNsi) HaJ
3a/laHuEM;

- OCYIIECTBIIEHHE B TMPOIIECCE BBIMOIHEHUS CAMOCTOATEIbHOM pPabOThl CaMOKOHTPOIS
(MpOMEKyTOYHOI'O U KOHEUYHOT'0) PE3yJIbTaTOB padOThl, U KOPPEKTUPOBKA BBIIIOJIHEHUS PaOOTHI;

- pedekcus;

- IPE3CHTAIUS CAMOCTOSITEIIbHON pabOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB

7.1 Metoabl KOHTPOJISI M OLICHUBAHMS Pe3yJIbTATOB 00yUeHUSs
Z[J'ISI KOHTPOJIA YCIICBACMOCTH U KA4Y€CTBA OCBOCHUA NUCHUIIIINHBI HaCTOSIH_ICﬁ nporpaMMoﬁ

IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH ycreBaeMocTH (TeKYIUi KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

HpOMG)KYTOIIHaH arrectanusda IMpPOBOAUTCA B CPOKH, YCTAHOBJICHHLIC YTBCPKIACHHBIM
pacnnucaHuem 3a4€THO-3K3aMEHAIIMOHHOM CECCHU.

I[O AaTbl TPOBCACHUS HpOMe)KYTOLIHOI‘/’I arTeCTaluu CTYACHT HNOJDKCH IIOJIYUUTH 3a4Y€ThI I10
BCEM 3TallaM TCKYIIECTO KOHTPOJIA.

HCpC‘lCHL 00s13aTeNbHBIX paGOT n (I)opMa OTUCTHOCTHU 110 HUM IIPCACTABJICHBI B Ta6J'II/II_IC:

Buna pabotsl dopma OTYETHOCTH M TEKYILETO KOHTPOJIS

JlaGopaTopHsble U OdopmiieHHbIE OTYETHI BBITIOJTHEHHBIX
npakTU4eckue  paboThl  (MEpPEedYeHb | CAMOCTOSATENBHO JTA0OPATOPHBIX MIIM MPAKTHYECKUX
7a00paTOpHBIX PAabOT B NPUIOKEHUH | paboT, MPESyCMOTPEHHBIX pabodell MporpaMMoit
B) JUCIUIUIMHBI, BKJIIOYAIOIIME BCE HEOOXOIUMbIE
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Matepuanbl (PUCYHKH, TpaduKH, BBIBOIBI H Jp.),
U3JI0’)KEHHBIE B IPUJIOKEHNH B.

Coo01enue mo reme ceMuHapa BricTtymienue Ha cemMuHape

Ecmu CTYACHTOM HC npofmeH OJHWH HJIN Oounee BUJOB TCKYLIETO KOHTPOJIA, IIPCIIOAaBaTCIIb
HMECT IIpaBO BBICTAaBUTbL €MY OLCHKY «HE 3a4TCHO» MWIHW «HCYAOBJICTBOPUTCIIHHO» Ha

POMEXYTOYHOH aTTeCTalNH.

[TpoBenenue arrectanuu (IK3aMeHa) C UCIOJIb30BAaHUEM CPEICTB AJIEKTPOHHOTO O0YUYEeHHUS U
JMCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI BHIMOJIHACTCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yausepcurere "[lopsakoM MpoBeeHUs MPOMEKYTOYHOH aTTeCTAllMU C UCIOJIb30BAHUEM CPE/ICTB
3JIEKTPOHHOTO O0YYEHHSI M TUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHIT"

[TpomexyTouHas aTTeCTalUs MOXKET IPOBOIUTHCS B BUI€ TECTUPOBAHHUSL.
Tect BrimtouaeT 20 BOIPOCOB IO BCEM pa3JiesiaM JUCIUTLTHHEI.
Bpewms tectupoBanus — 20- MUHYT.

7.2 lkana u KpUTEPHUHU OLEHMBAHUS Pe3yabTATOB 00y4YeHHs NIPH

NMPOBECACHUHN HpOMe)l(yTO‘IHOﬁ arTrecTrannumu

IIIxana oneHUBaHUA

Kputepun oueHuBanusi

Brinonnensl Bce BUBI yqe6H0171 pa6OTLI, npeaAyCMOTPCHHBIC y‘le6HbIM

OtnnuHO
w1aHoM. CTyJIeHT a1 BepHble oTBeThl Ha 19-20 Borpocos u3 20
x BrinonHeHs! Bce BBl y4eOHOM pabOThI, IPEeyCMOTPEHHbIE YUEOHBIM
0po1Io
p r1aHoM. CTyIeHT 1aj BEpHbIe 0TBETHI Ha 15-18 Bonpocos u3 20
BrinonHeHs! Bce BBl y4eOHOUM paboThI, IPEeTyCMOTPEHHbIE YUEOHBIM
Y 10BIETBOPUTENBHO

rw1aHoM. CTyIeHT aji BepHble 0TBETHI Ha 11-14 Borpocos u3 20

He ynosierBopurenbHO

He BbimomHeH oauH wiu  Oonee BUAOB Y4eOHOM  paboTHI,
IPEeIyCMOTPEHHBIX pabodel MporpaMMoi JUCHMIUIMHBI HUIMCTYIEHT
nan BepHble oTBeThl Ha 0-10 BorpocoBus 20

7.3  OueHo4YHBbIE CpeCTBA

[Ipencrasinenue
Ne  HaumenoBanue Kpatkas xapakTepucTuka OlleHOYHOTO OLLEHOTHOTO
OC  |oIIEHOYHOTrO CpeacTBaCPEACTBA
pelt peit cpenctBa B POC
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[TponyxT CaMOCTOSITENILHON ~ paboThI
CTYJICHTa, IPEACTABISAIONNNA COO0H
MyOJIMYHOE  BBICTYIUICHUE T10

JTokman TeMBI DOKJIAIOB,
[IPECTAaBICHUIO [IOJYYEHHBIX PE3yJIbTaTOB .

(1) [peIIeHUs OTpeCIICHHON yIeOHO- coobmermii
[IPAaKTUYECKOH, y4eOHO-HCCIIeJ0BATENbCKOM
VI HAYYHOU TEMBI

Tect CpencTBo nIpoBepKU 3HaHUM, YMEHUH, Bapuant
HaBBIKOB. MO)KET BKJIIOUATh KOMILIEKC TecTa

TCOPCTUUCCKHUX BOIIPOCOB, 3a/1a4,
MPAKTUYICCKUX SaﬂaHHﬁ.
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[Tpunoxxenue 1
TemaTHyecknii JIaH AMCHUILINHBI « BBeleHNe B MaTepuaIoBeeHUE» 110 HANIPABJIEHHUIO NOAT0TOBKH
22.03.01 «MaTepuaoBeieHHEe H TEXHOJOTMU MATEPUATOBY»

(paxasaBp)
Buabi yueOHoli padoTsl, Dopm
e = S| BKJIIOYasg CAMOCTOSTEILHYIO Buabl camocTosTe IbHOH PadoThl | BI
13} =N
Pasien g S 3 paboTy CTy1eHTOB, CTY/1€HTOB aTTect
5 o = U TPYAOEMKOCTH B Yacax anumn
n/n o | T8
A | wc | a6 | cpc KPC K.P. | K.IL ?;‘g Wnxsan | Kip | 9| 3
IlepBblii cemecTp
1 MarepuaJjioBeieHre — HAYKa 0O 1 1 2 2
MaTepuaJjax.
11, CemuHnap «Matepuansl B Halen 1 1 4 4
KUHI»
19 Cemunap «MeTo/bl CTPYKTYpHOTO 1 5 4 4
aHAITH3a»
13 Cemunap «Martepuainsl Ha ci1yx)0e 1 2.3 4 4
porpecca
2 OreyecTBeHHOE 1 3 6 4
MaTepHajoBeIeHHe.
CeMuHap «l3BecTHBIC YUCHBIC —
2.1. | MarepuangoBeIB» 1 4 4 4
3 MetraJjuibl. 1 5 4 4
JlaGoparopHas paboTa
3.1 | «MakpoCTpYKTYpHBIN aHAITN3) 1 5-6 4 4




Cemunap «MeTamib

3.2 6
JlaGopaTtopHnast pabora
3.3 «TBepaocTs MaTepuaioBy 7
HcTopus noiumepos.
4 8
Cemunap «OrnpeznenieHue CBONCTB
4.1 | pe3un» 8-9
HcTopusi KoMII03UTOB
5 9
Cemunap «KoMno3uimonssie
5.1 | Marepuaibl» 17
6 Kpucranindeckoe cocrosHue 10
BelllecTBA.
Cemunap «bruoMuMuKpHs»
6.1 11
7 IIpuponHblie 1 HCKYCCTBEHHbIE 12
KPHUCTAJLIbI
Cemunap «EcrecTBeHHbBIE U
7.1 | HCKYCCTBEHHBIE KPUCTAJLIbD) 12
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N3yuenne cTpyKkTYypbI

MaTepHaJIoB, HCCJIe0BAHUE 1

CBOJCTB

13 6

8.1

JlaGopaTopHas pabora

«MUKpOCTPYKTYPHBINA aHAIU3 1

MCETAJIJIOB U CIIJIABOB)

14

8.3

JlaGopaTtopHnast pabora
«MexaHnueckre CBOMCTBa»

14

8.4

Cemunap «Ornpenenenue
yIEIBHON MTPOYHOCTH MaTEPUAIIOB)»

14-15 4

HNHKI103MBHASI KOMIIETEHTHOCTD. 1

15 2

9.1

Cemunap «OcobeHHOCTH U

TEXHOJIOT'MH UHKIIFO3UBHOT'O 1

B3aHMOHeﬁCTBHH>>

15-16 4

10

Hrorosoe 3anstue. OtpadoTka

71a00paTOPHBIX U MPAKTHYECKHX 1

pabot

16 4

dopma arTecTanuu 1

Bcero yacoB no 1ucuIJInHe B
TPETHEM U YETBEPTOM CeMECTpax

32 |48

16

84

Ilepeyennb J1ad0paTOPHBIX PadOT U MPAKTHYECKHUX

Ipunooxcenue 2

1 cemecTp
HasBanwne paboTsl O6opynoBanue u CrpaBouHbIe [Tepeuens padot dopmupy
MaTepHraJibl MaTepHrabl E€MBIC
KOMIIETEeH
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JR050%8

MakpocTpykTypHbIii | OOpas3Iisl MOCIe pa3IMIHbIX Anb0ombl | PaboTa  BBIMIOJHSETCA 1O  WHIWBUIYAIbHBIM  3aJaHHSIM. YK-1,
aHanus3 TEXHOJIOTMYECKUX Heo6xoanmo IIOArOTOBUTH IIOBEPXHOCTH Jeranu K YK-6
onepanuid: 1utbs, OM/I, HCCIICIOBAHUIO U  OMNPENCIUTh KayecTBO JETajed Imocie
CBAapKU pa3JIMYHBIX Onepanuin
TBepaocTh TBepaomep, MUKpoMeTp, | CrnpaBounsie | M3mepuTh 00pasnoB MeToaoM bpuHesmis, onpeneinuTs auaMeTp YK-1,
MaTepUajIoB 00pa3ibl pa3HbIX TaOIUIIBI OTII€YaTKa, pacCUUTaTh TBEPJAOCTh 10 bpuHENI0 U CpaBHUTH €€ YK-6
MaTepuaioB C TaOJIMYHBIM 3HAUCHUEM.
OmnpenenuTth TBEPAOCTh 00pa3ioB MeTo oM PokBeria
MukpocTpykTypHblii | Mukpouuiudsl ATnacel N3yunth MHUKPOCTPYKTYypy OOpa3loB pa3lWyHBIX Marepuanos, | YK-1,
aHaJIn3 MHUKpPO UACHTU(UIMPOBATE CTPYKTYPY CO CIIPABOYHBIMH MaTepHaIaMH YK-6
CTPYKTYp U ONpeAeNuTh, KaKoil MaTepral ObUT HCCIeI0BaH
Mexannyeckue Oo6pa3ubl juis npoBenenus | CrpaBounsle | M3yunTs o00pasubl g0 wucnsiTaHuil. Mcnbitanus nposomut | YK-1,
CBOMCTBa MEXaHUYECKUX UCHBITAHUI | MaTepUabl COTPYIHUK Jabopatopuu M MepeaaeT auarpammbl cryneHTtam. | YK-6

CTYJIGHTBI HAOJIIOJAIOT 3a MPOBEACHHEM HCHbITaHui. W3yuuTh

O6pa3LU:I IIOCJIC HCHBITaHHﬁ, HU3MCPUTL HX PasMCPbl U
OIPCACIINTDb XapaKTCPUCTUKHU TNIACTUIHOCTH.

IIo AuarpaMmmam HUCHBITAaHUN OMPCACIIUTE  MMPOYHOCTHBIC
XaPAKTCPUCTHUKHU
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CoNoO~WNE

WWRNRNNNONNNNNNNNNRPRRRRRRRR R
POORXONDPTRRONPOOONDURWNEO

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

TeMbI 10KI210B

o nucnuIuiiHe «BBenenne B matepuanoeaenuey YK-1

U3 «poaa» 6maropoausix (AQ).

JpeBHeiimuit u 3acimysxenusii (Cu).

HcTopust HUKeNs U €ro IPUMEHEHUS.

«TBepapiit», HO «MITKUN» (SN).

«CepeOpo U3 IIIUHbI.

Wcropus maprania 1 €ero npuMeHEHHUS.

Hcropus cBUHIA U €r0 IPUMEHEHHS.

HcTopust Maruus u ero NpuMEHEHUs.

Hcropus 6epriinst U ero NpUMEHEHHMsL.

WcTopus TUTaHA U €r0 NPUMEHEHUS.

Hcropus Xxpoma 1 €ro npuMEHEHUS.

3aporkIeHUE METAJUIypruu sKeJe3a.

HcTopust KOHTpOJIA KauyecTBa NPOAYKLIHH.

Meramtyprus cpeqHeBekoBoii Pycu.

Mertannypruueckue u MetauioodpabarsiBatomire Manydaktypbl XV-XVIII BB.
Hctopus TexHomoruu 00pabOTKH MaTepHAIIOB.

Cozpanue ynpo4yHsIeMoro alloMUHUEBOTO ciiiaBa — «KoJlbuyranroMuHus.
benas xecTh — MTHHOBALMOHHBIA MaTepuai 3M0XU Bo3poxkaeHus.
3HameHuTas OysaTHast CTallb.

HcTopus cranu, KOTOpasi He p>KaBeeT U €€ IPUMEHEHHUS.

Hcropus crutaBoB ¢ ocodbimu cBoiictBamu. Crans [Mandunbna.

Pa3Butne Texnonorun oopadotku marepuanon B XIX u XX BB.

Ponp MaTepuanoB B pa3BUTHHM aBUACTPOEHUSI.

Ponp MarepuanoB B pa3BUTHH CyI0CTPOCHHUS.

Ponp MarepuanoB B pa3BUTHH KOCMUYECKOW TEXHUKH.

[lepcriekTHBHBIE MaTepUaIbl U TEXHOJIOTUN 00paOOTKH METAJLIOB.
HcTopus nomyueHus cTekia.

Hcropus onTuaecko MUKPOCKOIIHH.

DneKTpOHHAs MUKPOCKOIUS BYEPA U CETOJIHS.

1O.A. bpunenns. Poksenn. Bkian B HayKy U TEXHUKY.

Ponp MeTanioB, KEpaMUKH U MTOJIMMEPOB KaK KOHCTPYKIIMOHHBIX MaTEPUAJIOB B
HCTOPUU PA3BUTHS LIMBUIN3ALINH.

3apoKJI€HUE U pa3BUTHE LIBETHOW METAJITypIHUH.

WcTopus 3BOMIOLINN HOMEHKIIATYypbl MATEPHATIOB UCIIOIb3YEMBIX YEIOBEYECTBOM.
Hemerannuueckue marepuainst XX B.

Hemerannnueckue matepuainsl XX B.

IlepepaboTka U MCIIOIB30BaHUE BTOPHUHBIX MaTepuanoB B XX B.
[lepepaboTka 1 UCHIOIB30BaHUE BTOPUUHBIX MaTepuanoB B XXI B.
Hctopus pa3Butus 00pa3oBaHUs U HAYKH.

[lepcrieKTHBBI CO3AaHMSI HOBBIX MaT€pUAIIOB.

Ponp MarepuanoB B pa3BUTHH TEXHUKHU.

DKOJOTHYHOCTh MaTepHAJIOB M UX IIPOU3BOCTBA.

IlepcniekTUBHBIC HANIPABIEHHS B Pa3BUTUH HAYKU O MaTepHaiax U pa3paboTke
HOBBIX MaTepHaJIOB.



10.

11.

IIpumepbl BONpocoB TecTa

Hayxka marepuanosenenue 3apoaunacs B 60* ronax X1X Bexa?
— BEpHO
— HEBEpPHO
[TepBble MeTaIbI, KOTOPBIE HayuniIcsd 00padaThIBaTh YEJIOBEK - 3TO JKEJIE30 U aTFOMUHUN?
— BEpHO
— HEBEpHO
MarepuanoM NaJeoIuTa, KOTOPBI HCIIONB30Ball YEIOBEK Ui «MHCTPYMEHTA» SBISIICS
KaMeHb?
— BEpHO
— HEBEpPHO
TexHUYeCKUM TOCTH)KEHHUEM HEOJHMTa CUUTAIOT JO0OBIYY JKENe3HOW pyAbl B IaxTax C
BEPTUKAJIBHBIM CTBOJIOM TTyOMHOHI B 50 M?
—  BEpHO
— HEBEpPHO
[lepBbiMM MeTajulaMH, HaIIEAIIUMH HPAKTUYECKOE MPUMEHEHHUE, CUUTAIOTCS 30JI0TO U
menn?
— BEpHO
— HEBEpHO
B npeBHOCTH YenoBeK U3 30J10Ta U3TOTABIUBAN OPYIUS TPyJa U OpyxKue?
— BEpHO
— HEBEpPHO

TexHUKa TUIaBKH META/UIOB HEOJMTAa MMENa JBE OCOOCHHOCTH: JYThE OCYIICCTBIISUIH C
MTOMOIIBIO TPYOOK M JICTKUX YEIOBEKa, a U KOBKH MeTajllla UCTIOIh30BaId KaMHH?

— BEpHO

— HEBEpHO
YenoBek MO3HAKOMIIICS CO cBOMcTBaMHU MeTaisioB Tobko B XVIII B, oOpatuB BHIMaHME Ha
MOBE/ICHNE ME/IM TP XOJIOHOM KOBKE U MOCeIyIoIeM Harpese?

— BEpHO

— HEBEpHO
WHCTpyMEHTB! U3 CIUIABOB MEIU C JPYTUMHU METAJUIAMH CMOTJIM BBITECHUTH U3 00MX0ja
YeJI0BEKa KAMEHHBIA «MHCTPYMEHT»?

— BEpHO

— HEBEPHO
Hcnonp30BaHnue CTpeN, KOMHA W JIp. WHCTPYMEHTA W3 MEJIH, TO3BOJIIO BBITECHUTH
KaMEHHOE opyaue?

— BEpHO

— HEBEpHO
Kpuunoe >xene3o moilydadd B CBIPOIYTHBIX TOpPHAX, BOCCTAHABJIHMBAS J>KEIE3HYIO PYIy
JPEBECHBIM yTiieM?

— BEpHO
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12.

13.

14.

15.

16.

17.

18.

19.

20.

— HEBEpHO
C nosiBjIeHHEM y YeIoBeKa Kene3a, OH IepecTall UCI0JIb30BaTh OpOH3Y?
— BEpHO
— HEBEpHO
Kpuna — koBKoe eine30, oJy4eHHOE B ChIPOJYTHOM ropHe?
— BEpHO
— HEBEPHO
ChIpOyTHBIM KPUYHBIA TOPH TMPEACTABISUI COOOM sMy, HaJ KOTOPOW BO3BBIIIAIACH
KynoJsioo0pa3Hasi IaxTa ¢ BO3AYIIHBIMU KaHaTaMU JUIsl Ty Ths?
— BEpHO
— HEBEpHO
MertamiamMu APEBHOCTH CUMTAIOT: 30JI0TO, cepedpo, Meb, OJIOBO, JKEJIe30, CBUHEI, PTYTh,
cypbmy?
— BEpHO
— HEBEpHO
1. 51. Beprenuyc npeanoxkun B 1814 T. eIMHYI0 CHCTEMY XMMHUUYECKHX CHMBOJIOB?
— BEpHO
— HEBEpHO
[TepuonoMm paciiBeTa pemece, CBsI3aHHBIX C METaNI000pabOTKOM SIBIISIETCS CpelHEBEKOBbE?
— BEpHO
— HEBEpHO
B | Beke H.3. MOSABUIIOCH pa3/ielieHue Tpya U MEXaHU3aLUs TEXHOJIOTUYECKUX ITPOLIECCOB?
— BEpHO
— HEBEPHO
B cpenHeBekoBbe Ky3HELl NpU KOBKE META/UIa MCIOJIB30BaJl HAy4YHbIE 3HAHHUA O
IUTaCTHYECKON AedopmMaliui MeTajlia B HarpeToM COCTOSTHUM?
— BEpHO
— HEBEPHO
[TepBas kaura o metauiax 6nina Hanucana B XV Beke I'. bayapom?
— BEpHO
— HEBEpHO
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