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1. Hean, 3a7aum ¥ IVIaHUPYeMble Pe3yJIbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Llenu oucyunnunor:

3HAaKOMCTBO C BI)I6paHHBIM HalpaBJICHUECM O6y‘leHI/IH, OCHOBHBIMHU TCHACHUUSIMH
Pa3BUTHA COBpeMeHHOﬁ HAayYKH O MaT€purajiax, oAroToBKa K MOTUBUPOBAHHOMY O6y‘leHI/IIO,
TOJICPAHTHOC OTHOLICHHUEC K JIMIIaM C OIrPaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA.

3aoauu oucyuniunol:

- 3HAaKOMCTBO C YHHBCPCHUTCTOM, Cro HCTOpI/Ieﬁ; HaIlpaBJICHUEM 1IOAT'OTOBKHU

((MaTepI/IaJIOBeI[eHI/IC n TCXHOJIOTHH

MaTcpHraIoB»,

obJsacTsaMu Oymymieit

npo¢eCCHOHATIBHOM 1A TETbHOCTH, KOMIIETEHIUSIMU BBIITYCKHUKOB;

- IIOJIyY€HUE 3HAHMI 00 OCHOBHBIX KJIaccaX MAaTEpUajoB M HMX POJIM B KU3HU
oOuiecTBa; OCHOBHBIMHM CBOMCTBaMHM MaTEpUajOB; IPEICTABICHUN O B3aUMOCBSI3U MEXKIY
COCTaBOM, CTPYKTYPOH U CBOMCTBAMH MaTEPHUAJIOB;

- IOJYYCHHC TCOPCTUUCCKHUX 3HAHUN U MMPAKTUYCCKUX HABBIKOB 00 OCOOEHHOCTSAX U

TCXHOJIOIUAX MHKIKO3UBHOI'O B3aHMOZ[eI>'ICTBI/ISI.

HJZClHupyeMble pe3yibmamal O6y1leHM}l — HIOATOTOBKAa CTYACHTOB K JCATCIBbHOCTH B

COOTBETCTBUH C KBATH(PHKAIMOHHON XapaKTEPUCTUKON OaKaiaBpa 1o HaIpaBJICHUIO.

OO6yuenue 1O AUCIUIUIMHE

o1 02.06.2020 N 701:

«BBenenne B

MaTCpraAJIOBCACHUCH

Koa v HaumeHoBanue KOMIETEHIMIA

HNHaukaTopbl JOCTHKEHUS
KOMIIETEeHIIUH

OIIK-1 CnocoOeH pemiath 3a/1a4u,
OTHOCSIIHECS K MPO(EeCCHOHATEHOMN
JESITCIIBHOCTH, IPUMEHSISI METOJIbI
MOJICTTUPOBAHUS, MATEMAaTHICCKOTO aHAJIH3a,
€CTeCTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HAHUA

HMOIIK-1.1. Pemraer 3amauu, OTHOCSIIUECS K
po(heCCUOHATTLHON e TeILHOCTH,
MPUMEHSST METOIbI MOJICIIMPOBAHUS,
MaTEMaTHYECKOI0 aHAJIN3a,
€CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIE
3HAHUA.

OIIK-7. CnocobeH aHaIM3UPOBATh, HOIIK-7.1.  AHanusupyer, COCTaBJISET |
COCTaBJIATh U MPUMEHSTh TEXHUYECKYIO UCHONIL3YCT ~ TEXHHUYECKYI0  JOKYyMCHTallUIO,
JIOKYMEHTAIUIO, CBA3aHHYIO C CBSI3aHHYIO c podeCCHOHATBHOM
po(eCCHOHATBLHOM IEeATENBHOCTRIO, B ACATCILHOCTBIO, B COOTBETCTBHH ¢
COOTBETCTBHHU C JAEHCTBYIOIMMU ACUCTBYIOIMMHI HOPMATHBAMH.
HOPMATHUBHBIMU JJOKYMEHTaMH B
COOTBETCTBYIOIIIEH OTPACIH

2. MecTo TMCHMILUIUHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuumiuHa OTHOCUTCS K 00s13aTeNbHOM yacTH, 0oka b1 «/lucuumnnuuel (MoTyn)».

I[I/ICIII/IHJ'II/IHa B3aMMOCBA3aHa JJOTUYCCKU U COACPKATCIIBHO-METOAUYCCKH CO CICAYIOIIMMHU

aucuurimHaMu u npaktukamu OOIT:

B 00s13aTenpHOIM YacTH:
— BBeieHne B IpOEKTHYIO IE€SITEIbHOCTB;
— BBeieHue B TEXHOJIOTUH MAaTEPUAJIOB.

B ywactu, hopmupyemoit yuacTHUKaMu 00pa30BaTEIbHBIX OTHOIIICHHUH:
- [IpakTHKyM 11O BU3yau3aluu CTPYKTYPbl MAaTEPUATIOB

- Teopus cTpoeHus MaTepuagoB
B 6noke 2. [IpakTuka:

- Yue6Has pakTHKa (IPOEKTHAs)

HalpaBJIeHO Ha
dbopMUpOBaHHE Yy OOYUYAIOIIUXCS CICAYIOIMUX KoMmmeTeHIui B coorBercTBum ¢ ®I'OC 22.03.01
MarepuasnoBe/icHUE U TEXHOJIOTUU MaTepUAIOB, YTBEPKAEHHBIM MpUKa3oM MuHoOpHayku Poccun




3. CTpyKTypa U cofep:KaHue TUCUUNINHBI
OO011ast TPYI0EMKOCTh AUCIUILIAHBI cocTaBiseT 3 3aueTHbIX equnmil (108 yac).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH

Ounas popma 0OydeHHS

N Kouun4yecrBo CemecTp
Buna yueOHoii padoThl
n/n 4acoB 1
AyYJAUTOPHBIE 3aHATHS 96 96
B Tom unce:
1. Jlexiuun 32 32
CeMuHaApCKUE/TIPAKTHIECKUE 48 48
3aHATHS
2. JlaGopaTopHbie pabOThI 16 16
CamocrosiTesibHas padora 84
B ToMm uucne:
1. IToaroroBka k 48 48
CEMHHAPCKUM/TIPAKTUYCCKUM 3aHSATHSIM
2. CaMOCTOATEIbHOE N3YUYECHHE 36 36
IIpomexyTOUHAS aTTEeCTANMSA
3advet/nud. 3auer/3K3aMeH
Hroro 180

3.2 TemaTuyeckuii MJIaH U3yYeHUS TUCIHIITHBI
TemaTuyeckuii miaH pa3Meniés B MpuwioxkeHuu 1 k pabodeit mporpamme.

3.3  Conepxkanue TUCHUIINHBI

Tema 1. MaTepunanoBenenne — HAyKa 0 MaTepHuaJIax.

Hcropus nmBWIM3alMu — UCTOPUS Pa3BUTHSA MaTepuaioB. XUMHUYECKas CBsA3b. MoHHas
cBi3b. KoBaneHnTHast cBs3b. Mertammuueckuid Tun  cBs3u.  Kiaccudukanuss —marepuasos.
CpaBHuTENbHAs OILIEHKa MaTepuasoB. 3agaud MaTepuaioBeleHus. [lepcriekTUBBI pa3BUTHUS
MaTepUaIOBEICHHUS.

Tema 2. OTedyecTBeHHOE MAaTepPHATOBEICHHE.

JoctuxkeHus: B TEOpUM M TpakTHke MaTtepuanoseneHus. Ilepsole nmpumenenus H. C.
KypHakoBbIM (pu3HYeCKHX METOJOB MPpH pa3paboTKe AuarpamMm cocTtosiHus criaBos. [1.M. OOyxoB
- Y4YEHbI, OTKPBIBIIMN CHOCOO IMOJIyY€HUs BBICOKOKAUECTBEHHOM cTanu. OTKpBITHE SIBICHUS
mukBauuu B ctanu Kanakyukum u JlaBposeim. Tpyner A.A. Pxemorapckoro, H.M. bensesa, A.A.
baiikoBa, A.M. bousapa, C.C. lreiin6epra, I'.B.Kypatomoa A.M. bouBapa u ap.

Tema 3. MeTa/uIbI.

OynnamenrtanbHblil Tpyn Arpukonsl «O meramnax» XVI Beka. XIX cronerne — cronerue
OTKPBITUH W M300pETeHWH, KOTOPBIE COCTABHIIM OCHOBY COBPEMEHHOTO IPOM3BOJCTBA JKejle3a U
cramyu. @puiieBaHue, NyUIMHTOBaHHE, OECCEMEPOBCKUH M  TOMAcCOBCKMH  MPOIIECCHI.
beccemMepoBCKMI M TOMACOBCKMH KOHBEPTOPBI, KaK CPEICTBA MAacCOBOTO IPOU3BOJICTBA CTAJIH
obmero nazHauenus. Jlerkue meramuier Al, Mg, Ti, crutaBel Ha ux ocHoBe. McTopusi moixydeHwHs,
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OCHOBHBIC CBOWcTBa M mnpuMeHeHue. OTKpbiTHe BuiibsiMom siBieHus "oOmaropakuBaHus"
amroMuHMs. Pa3paboTka W co3MaHWE TPOU3BOACTBA KOJBUYTATIOMHUHHS - BKHEHIIWMA dTar
pa3BUTHUSL OTEUECTBEHHON UHAYCTPHUU.

Tema 4. UcTopusi moJimMepoB.

[Ipuponubsie nonumepsl. [lepBble HCKycCTBEHHBIE MOJUMEPHI. [lepBble HCKYCCTBEHHBIE
macTMaccel. [lepBble CHHTETMYECKHE BOJIOKHA. VICKYCCTBEHHBIE IUIacTMAcChl Hadyasia XX BeEKa.
Hauasno 3pbl CHHTETHYECKMX MOJUMEPOB. Pa3BUTHE XUMUU U TEXHOJIOTUHU MTOJTUMEPOB.

Tema 5. UcTopusi KOMIIO3UTOB
IIpuponHbie koMno3uTsl. [lepBble HCKYCCTBEHHBIE KOMIIO3UTHI. VICTOpHS CTEKIIOIIACTHKA.
[TonumepHsle koMIo3uTsl B Poccun.

Tema 6. Kpucrajiudeckoe coCTOsIHNE BellleCTBA.

@OpMBI U CTPYKTYypa KpUCTAJLIOB. Jlparonennsle kKaMmHU. KpucTtajuisl jibia u cHera.
HccnenoBanue CTpyKTypsl KpUCTAIUIOB. Kak vccinenoBars CTpyKTypy KPUCTALIOB
Hexpucrannnaeckue (aMmopgHbIe ) BEIIECTBA.

Tema 7. IIpupoaHble 1 HCKYCCTBEHHbIE KPUCTAJLIBI.

Poct kpucrannos u3 paciiasa. Kpucrannuzanus Marmel.
Kpucrannuzanus u3 pactBopoB. Kpucramibl B neuepax, KpUCcTauibl COlIel 1Mo 3emieit
Kpucrannuzamnus u3 napos. Kpuctamisl B o6nakax. Kpucramisl u kuBble opranu3mbsl. KpucTais
B0 Bceenennoil. BoIpamuBanue v UCII0Ib30BaHUE UCKYCCTBEHHBIX KPUCTAJLIOB.
[MepcriektuBHbIC (PYHKIIMOHATBHBIC) KPUCTAIMYSCKAE MATCPHATIBI.

Tema 8. M3ydyeHue cTpyKTypbl MaTepHalioB, UCCIIEOBAaHUE CBOICTB.
HcTtopust MUKpOCKONMH. 3apoKIeHUE Hay4yHOU 0a3bl onTUYecKoil Mukpockonuu. HayuyHnsle Bexu B
Pa3BUTUU 3JIEKTPOHHON MUKPOCKOIIMH.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKUX H JIAOOPATOPHBIX 3aHATHIA
3.4.1. JlabopatopHbIe pabOTHI

JlabopartopHas pabota 1. TBepI0CTb MaTepHaOB.

JlabopaTtopHas padoTta 2. MUKpPOCTPYKTYPHBIN aHaJIU3 METAJIJIOB H CILJIABOB
JIaGoparopHas pabota 3. MakpOCTpyKTYpPHBIH aHAIU3.

JlabopaTtopHas pabota 4. MexaHnuecKue CBOMCTBA.

3.4.2. CemuHapcKue 3aHATHS

Cemunap 1. MeTobl CTPYKTYpHOTO aHAJIN3a

Cemunap 2. MaTepuaiisl B HaIei >Ku3Hu.

CemuHap 3. M3BecTHbIE ydeHbIE - MATCPHATIOBE/IbI

Cemunap 4. Matepuansl Ha ciryk0e mporpecca.

Cemunap 5. Metauisl.

Cemunap 6. [Tonumepsl.

CemuHap 7. KoMno3uunoHHsle MaTeprabl.

Cemunap 8. buomMmuMukpus.

Cemunap 9. EctecTBeHHBIE 1 HCKYCCTBEHHBIE KPUCTAILIIBI
Cemunap 10. OmnpeniesicHre CBONCTB PE3HH.

Cemunap 11. Onpeznenenue yaenbHOW IPOYHOCTH MaTE€PHUAJIOB.
CemuHap 12. OcoOEHHOCTH U TEXHOJIOTHH WHKITIO3MBHOTO B3aUMOJICHCTBUS.

3.5 TeMaTuka KypcoBBbIX IPOEKTOB (KYPCOBBIX padoT)
KprOBBIe pa6OTLI 110 HaHHOﬁ AUCHUIITIMHE HE TPCAYCMOTPCHBI.



4, YueOHO-MeTOAM4YeCKOe U MHPOPMALIHOHHOE o0ecriedeHue

4.1 OcHoBHas JuTepaTtypa

1. Jlaxtun FO.M., JleonteeBa B.II. MarepuanoBenenue: yaeOHUK aJis By30B, 4 u3a., M.,
000 «M3marensckuit oM AnbsHC», 2009, 528 c.

2. MarepuanoBenenue. Y4eOHUK A7 CTy/. BbIcHI. y4eO. 3aBenenuii / . M. Bonkos, B. M.
3yeB. — M.: uznarennbctBo Akagemus, 2012, 400 c.

JonoHUTeILHAS JTUTEpPaTypa

1. I'punak E.H. Uctopus Bemeit ot apeBHocTH 10 Hammx anei: /E.H.I'pumak,M.1.Tkaq .-M.:
PUITOJI KJIACCHK : 2003.-608c.

2. Dmbou, Muxasns ®@. KoHCTpyKIIMOHHBIE MaTepUaIbl: MOJHBIM Kypc :y4e0. mocodue: mep. ¢
auria. / Muxasns Dmou @., Jlesua xonc P.X. - Jlonronpynusiii: Muremnexr, 2010

3. T'onoBun, FO.U. BBeneHne B HAHOTEXHUKY. [ DJIEKTPOHHBIN pecypce] : yuel. mocodue —
OnekTpoH. gaH. — M. : Mammnoctpoenue, 2007. — 496 ¢. — Pexum gocryna:
http://e.lanbook.com/book/802 — 3ar1. ¢ skpaHa.

4, MarepuaiioBeieHUe: OT TEXHOJOTHH K IPUMEHEHHIO (METAILIb, KEpaMHUKa,
nonuMepsl) : yaeonuk / Y. 1. Kammucrep, J1. 1. PetBuy ; mep. ¢ anri. mox pea. Mankuna A. . - 3-
e u3z. - CII6. : Hayunbie ocHOBBI U TexHonoruu, 2011. - 896 c.

4.2.3nekTpoHHBbIE 00pa3oBaTeIbHbIE pecypchl
[IpoBenenue 3aHATHI U aTTECTAUI BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IpUMEHEHUEM
CHCTEMbI JTUCTAHIMOHHOTO 00ydueHuss yHuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadepoii AIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) o BceM paszpenam mporpaMMel:

Hazpanue D0OP Ccbuika Ha Kypce
Bsenenue B | https://Ims.mospolytech.ru/enrol/index.php?id=7766
MaTCpHUATIOBCACHUC

4.3.JIM1IeH3HOHHOE H CBOOOHO paclpocTpaHsieMoe MPorpaMMHoe odecrieueHne

Ne HaumenoBanue |Paspadoruux I10 | JocTtynHocTh Ccbuika Ha Equnblii peectp
(mpaBooOJagares | (IMUEH3MOHHOE, | POCCHIICKMX MPOrpaMm JAJisi
b) cB00OTHO 9BM u B/l (npu Haanuuu)
pacnpocTpaHsieMm
oe)
1. MoiiOduc 00O "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
4.4.CoBpemenHble npogeccuoHAIbHbIE 0a3bl JAHHBIX M HHPOPMAIMOHHBIE
CIIPABOYHbIC CHCTEMbI
Ne HaunmeHoBanue Ccblika Ha JocTtynmHocTh



https://lms.mospolytech.ru/enrol/index.php?id=7766
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

pecypc

NudopManinoHHO-CIIPABOYHbIE CHCTEMbI

Nudopmanmonnsie pecypesl Cetn

http:// www.consultant.ru
Koncynbrantlnroc P floctymro
DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
om/ Hutepuer 6e3
OTpaHUYCHUH
IPR Books https://www.iprbo JlocTymHa B ceTH
okshop.ru/ Hutepuer 6e3

OTpaHUYCHUU

IIpodeccnonanbubie 6a3bl JAHHBIX

baza maHHBIX HaydHOU http://www.elibrary.ru JlocTynHO
3JICKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com HoctymHo

HOJIUTEeMaTHUeCKasi peepaTUBHO-
oubmmorpaduueckas
WHAYKOMETPHYECKAs
(bubnmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

Howmep aynuropuu

O6opynoBanue

Ayautopus 1uist
JICKIIMOHHBIX,
71a00paTOPHBIX,
MIPAKTUICCKIX
3aHaTui AB.1316.
115280, r. Mockaa,
ABTO3aBOJACKAS, ]I.
16

Cronpl y4eOHBIE CO CTYJbSIMH, ayAWTOpHas JOCKa, MPOEKTOP, SKpaH.
Pabouee MecTo mpernogaBartess: CTOJ, CTYJ, KaOenb NI TIOAKIIOYSHHS K
ceru Internet.

YuebHoe nabopaTopHOoe 000pyI0BaHUE:

mukpockonbl ZASILACZMIKPOSKOPOWYtypTVO 6/20.; tBepmomep
TP 5006 wmukporBepaomeps! [IMT-3M; nyna Bpunemis; MUKpOCKOMBI
AJIBTAMMU koMIUIEKTBI 00pa3loB Ui JIaOOpPaTOPHBIX paboT; MIKagbl
JUIS XpaHEHUs. OOOPYMOBaHHS W PACXOJIHBIX MaTepHAIIOB, HArJIsIIHBIC
nocoOwusl.

1313 Aynutopus
JIUIS IEKITUOHHBIX,
1a00paTOPHBIX,
MPaKTUYECKUX
3aHgaTui AB.1313.
115280, r. Mockaa,
ABTO3aBojaCKad, 1.
16

Cronbl ydyeOHBIE CO CTYJIbSMH, AayAUTOpHAas JOCKa, MPOEKTOpP, IKpPaH.
Pabouee mecTo mpemnojaBaTess: CTOJ, CTYJ, KaOesb AJs MOAKIIOYEHUs K
ceru Internet.

YyeOHoe u 1abopaTopHOoe 000PYIOBAHHE:

tBepaomep TP 5006; mkadsl Ay XpaHEHUS ¢ y4eOHO-METOIUYECKON U
HAyYHOW JNHUTEpaTypod, HATJSIAHBIE MOCOOMS (IJIaKaThl), MUKPOCKOTIBI
MUM-7

AynuTopus s
JIEKIIMOHHBIX,

Cronbl yuyeOHBIE CO CTYJIbSMH, ayJIUTOpHAas JIOCKa, MPOEKTOpP, 3KpaH,
HarjsiiHele  mocobus. Pabouee MecTo mpenojaBatess: CTOJ, CTYIL
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

1a00paTOPHBIX U Yyebnoe npabopaTopHOoe O0OpYIAOBAHHUE: IITAHTCHIIMPKYJIHU.; TPECC s

MPaKTUYECKUX 3anpeccoBku 00pa3ioB; nyna bpunemns; mMukpometp.; TBepaomep T.;
3aHATUI tBepaomep TP5006-0210, wmukporBepaomep I[IMT-3M.; mukpockon
NoAB1318. Meram-PB.

115280, r. MockBa, | IlogcoOHbie MmoMelieHus: pabodee MeCTO HWHXKEHEpa: CTOJ, CTYJIbS,
ABTO3aBOACKas, 1. | mKadbl AJI1 XpaHeHUs 00pa3I0B U METOAMYECKUX MOCOOHA, KOMIUICKTHI
16 00pa3noB s 1ab0paTOPHBIX padboT

6. MeTozmqecmle PEKOMEHIAUNA

6.1 MeToauyeckue peKOMEHIAIUN IJIsl IPenoaaBaTeisi M0 OPraHU3aNNu
o0yueHus

6.1.1. IlpenonaBarens oOpraHu3yeT MpenofaBaHue JUCLUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu  "l[losnoxkeHuss 00 opraHu3anuu 00pa30BaTENBHOrO IIpolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (uinanax', yrBepKAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2. Ha mepBOoM 3aHATHHM MperojaBaTelb JOBOAUT O CBEJCHHS CTYIEHTOB COJCp)KaHHE
paboueil mporpammel aucuumuHbl (PITJ) m mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpaMMoi.

6.1.3. IIpenonaBaTens 0coOEHHO OOpaIaeT BHUMAaHUE CTYJJCHTOB Ha:

- BUIBI U (OPMBI NIPOBENEHUS 3aHATHH MO JUCHUIUIMHE, BKIIOYAs TOPSIOK MPOBEICHHS
3aHATUH ¢ NMPUMEHEHHEM TEXHOJIOTHM TUCTAHIMOHHOTO OOYyYeHHs] M CHUCTEMbI JHUCTaHLIMOHHOTO
o0Oyuenus ynusepcutera (C/1O mocnonurexa);

- BHJbI, COJEP)KaHWE M TMOPSINOK IPOBENEHUS TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUH C ()OHJIOM OLIEHOYHBIX CPE/ICTB;

- ¢dopmy, coaepkaHHe M IOPAAOK HPOBEAECHUS IMPOMEXKYTOUHOH arTecTalud B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPEICTB, mpeaycMoTpeHHbM PIT/L.

6.1.4. JloBoguT OO0 CBEOEHMUS CTYAEHTOB TpaHK BBIIOJHEHUsS Y4eOHBIX padorT,
npenycMoTpenHsix PII/T.

6.1.5. Heob6xonumo ¢ camMoro Havaja 3aHATHI PEKOMEHJIOBAaTh CTYIEHTaM OCHOBHYIO U
JOTIOTHUTEIIBHYIO JTUTEPATypPy U yKa3aTh MYyTH JOCTYIA K HEH.

6.1.6. Brauane unum B KOHLE CeMecTpa JaTh CIHCOK BOIPOCOB MJI IOATOTOBKH K
POMEKYTOYHOU aTTecTanuu (3K3aMEeHY WK 3a4ETy).

6.1.7. Pexomennyercs ¢akt o3zHakomsieHus ctyaeHToB ¢ PIIJI u rpadukom pabGoTel
MUCHbMEHHO 3a(MKCUPOBATh MOJMUCKHIO CTYJEHTA B JIUCTE O3HaKOMJIEHUs ¢ conepkanue PIT/I.

6.1.8. IlpenonaBarenu, BenylUil JEKIMOHHBIE M MPAKTHUYECKHE 3aHATHS, JOJKHBI
COIIaCOBBIBaTh TEMAaTUYECKUI IUIaH NPAKTUYECKUX 3aHSATHH, HCIOJIb30BaTh €AMHYI0 CHCTEMY
0003HaueHH, TEPMUHOB, OCHOBHBIX IMOHATUN AUCIUIIUHBI.

6.1.9. [Ipy noAroTOBKE K CEMHMHAPCKOMY 3aHSATHIO 0 TEPEUHIO OOBSIBIEHHBIX TEM

npenoaaBaTeIro HCO6X0,Z[I/IMO YTOUHUTH IIJIaH HUX HPOBCACHUA, TPOAYMATb (1)OpMyJ'II/IpOBKI/I u
COJCPpIKaHUC y‘~I€6HI>IX BOITPOCOB, BBIHOCHMMBIX Ha O6Cy>KI[CHI/Ie, O3HAKOMUTHCA C TMCPECUHEM
BOITPOCOB 110 TEME CEMHHAapa.

B X04€ CEMHUHAapa BO BCTYIMUTCIIBHOM CJIOBE PACKPBITH HNPAKTHYCCKYIO 3HAYUMOCTH TEMBI
CEMUHAPCKOI'0 3aHATHA, OMPCACIIUTE NMOPAAOK €TI0 NPOBCACHUA, BPpEMA HaA O6CY)K}16HI/Ie Kaxxaoro
yqe6H0r0 BOIIpoOcCa. HpI/IMCHHH q)pOHTaJ'IBHBII\/'I OmnpoC aTb BO3MOXKHOCTL BBICTYIIUTL BCCM
CTYACHTaM, NPUCYTCTBYIOIIHUM HaA 3aHATHUU.

B 3akmounTensHOl YacTH CCMHUHAPCKOI'0 3aHATHUA CICAYET HOJABCCTH €ro HMTOru: JIaTb
OLICHKY BBICTynJ'ICHPIfI KaKao0ro CTyACHTa U y"Ie6HOI7I TPpYIIIbI B ICJIOM. PaCKpLITB MOJIOKHUTCIIbHBIC
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CTOPOHBI U HEJOCTATKU MPOBEAECHHOTO CEMUHAPCKOTo 3aHATHs. OTBETUTh HA BOIIPOCHI CTYAECHTOB.
Brinate 3aanust A1 caMOCTOSITENIbHOM pabOThI IO MOATOTOBKE K CIEAYIONMIEMY 3aHITHIO.

Bo3MoxHO mTpoBeieHNE 3aHATHI U aTTECTallui B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
cucTeMbl auctaHimonHoro ooydenust yausepcurera (CIO-LMS). Tlopsnok npoBeneHusi padboT B
JUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSIMH TPOpPEKTOpa MO
y4aeOHOI paboTe u/Wiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 MeTozmqecmle YKazaHus 1Jisd oﬁyqamumxca 10 OCBOCHHUIO U CHHUIIJINHBI

6.2.1. CrymeHT ¢ caMOoro Hayaja OCBOGHHUS JUCIHHUIUIMHBI JIOJDKEH BHHUMATEIBHO
03HAKOMUTCS ¢ paboueil MporpaMMoil TUCHUTUTHHBIL.

6.2.2. CTyneHTy HEOOXOIUMO COCTaBHTh Il ceOsi rpadK BBIMOJHEHUS y4eOHBIX PadoT,
npenycmorpennsix PIIJ] ¢ yduérom TpeOGoBaHWU Ipyrux IOUCHUIUIMH, HW3YYaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu mpoBeneHUH 3aHATHA U MPOLEAYp TEKyIIEeH M IMPOMEKYTOYHOW aTTeCTalluu C
UCIOJIb30BAaHUEM HHCTPYMEHTOB MH(POPMALMOHHON 00pa3oBaTenbHON cpelbl JUCTaHIMOHHOTO
obpasoBanus yHumBepcurera (LMS MocnonmurTexa) kak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTesaeM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYAEHT JOJDKEH 00eCHednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOIO IOJKJIIOUEHUS K CHUCTEMaM JHUCTAaHIMOHHOIO
oOyuenust. [Ipy OTCYTCTBMM TakOH BO3MOXKHOCTH OOCYAMTh CHUTYalMI0 C IIperojiaBaTenem
JUCLUIUINHBI.

6.2.4. CamocrosiTenbHass paboTa SBISeTCS OOHUM M3 BUAOB ydeOHBIX 3aHsATuH. llens
CaMOCTOSITENIbHOM paboThl — NPAKTUUECKOE YCBOEHHUE CTYJIEHTAaMH BOIIPOCOB, paCCMAaTPUBAEMBIX B
npolecce U3y4eHus AUCLHUIUINHBL.

Buibl BHEayAUTOPHON CaMOCTOSITENIbHOM pabOTHI:

- CAaMOCTOATENIbHOE U3Y4YEHHUE OT/IEIbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K CEMUHApaM U IMPAKTUYECKUM 3aHATHSIM;

JUis BBINOJIHEHHWS JIOOOr0 BHJA CAMOCTOATEIbHOW pPabOThl HEOOXOJUMO IPONTH
CJIEIYIOIINE ATAIbI:

- OIpEeJIeICHNE LEIN CaMOCTOSATENbHON padOTHI;

- KOHKPETU3alKs I03HaBaTEIbLHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBAaTHOTO crioco0a IeHCTBHSL, BEAYIIEro K PELICHUIO 3a/auy;

- IUIaHUpOBaHHE pPAaOOTHI (CaMOCTOATENbHOM WJIM C IOMOIIBIO TpernojaBarenis) Haj
3a/laHuEM;

- OCYILIECTBJICHME B TIPOILIECCE BBINOJHEHHS CaMOCTOSTEIbHOM pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'O M KOHEUHOT0) PE3yJIbTaTOB paObOThl, U KOPPEKTUPOBKA BBIIIOJIHEHUS Pa0OTHI;

- penexcus;

- IPE3EHTAIUs CAMOCTOSITEIbHON pabOTHI.

1. DoH/1 OLICHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLlEHNBAHMSI Pe3yJIbTATOB 00yUYEeHUSs
JIns1 KOHTPOJISL yCIEBAEMOCTH U KAYECTBA OCBOCHUS TUCIUIUIMHBI HACTOSIIEN TPOrPaMMOI

IIPEyCMOTPEHBI CIEAYIOINE BUIAbI KOHTPOJIA:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYLINI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalus (IK3aMeH).
[TpoMexyTouHass arTecTalysi NPOBOJUTCS B CPOKHM, YCTAHOBJIEHHBIE YTBEPKIECHHBIM
pacnucaHueM 3a4E€THO-IK3aMEHALlMOHHOM CECCHH.
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Jlo maTel IpOBEICHUS MPOMEXKYTOUHOW aTTECTallMU CTYAEHT JOJDKEH IOJNYyYHThH 3a4eThl IO
BCEM 3TaraM TeKyIIero KOHTPOJIs.
[Tepedens 00s3aTeNbHBIX pabOT U OpMa OTYETHOCTH MO HUM IIPEJICTABIICHBI B TAOJIUIIE!

Bun paGotsl dopma OTYETHOCTH U TEKYILIETO KOHTPOJIS

JlaGopaTopHsble WIH OdopmiieHHbIe OTYETHI BBINOJIHEHHBIX
IpakTU4eckue  paboThl  (IIE€pPEeYEeHb | CAMOCTOATENBHO J1JA0OPATOPHBIX WIIM MPAKTHUYECKUX
7a00paTOpHBIX PabOT B NPWIOKEHUH | pabOT, MPEIyCMOTPEHHBIX pabodel MporpaMMoit
B) JUCLUIUIMHBI, BKJIIOYAIOIIME BCEe HEOOXOIUMbIE
Marepuanbl (PUCYHKH, TpaduKu, BBIBOJIBI H Jp.),
U3JI0’)KEHHBIE B IPUJIOKEHUH B.

COO6H.I€HI/IC I10 TEMEC CEMUHapa BI)ICTYHJ'ICHI/IG Ha CEMHHApPC

Ecnu ctypeHToM He IpoiaeH oAuH WM Oojiee BUIOB TEKYLIETO KOHTPOJIA, IIPENoiaBaTellb
UMeeT IMPaBO BBICTABUTh €My OIEHKY «HE 3a4TE€HO» WM «HEYJOBIETBOPHUTEIBHO» Ha
IIPOMEKYTOYHOM aTTECTALUN.

IIpoBenenue arrectanuu (3K3aMeHa) C UCIOJIb30BAaHUEM CPEACTB JIEKTPOHHOI0 O0yUYeHUs U
JMICTaHIIHOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHUHN BBIIOIHACTCS B COOTBETCTBUU C YTBEP)KIEHHBIM B
yaupepcurete "IlopsakoM MpoBeAeHUs MPOMEXYTOYHOM aTTeCTalluU C UCIOJIb30BAHUEM CPE/ICTB
AIIEKTPOHHOTO O0YYEHHUS ¥ TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA"

IIpomesxyTouHas aTTecTalus MOXKET IPOBOJIUTHCS B BUIE€ TECTUPOBAHMUSL.

Tect BximtoyaeT 20 BOIPOCOB 110 BCEM pa3/iesiaM AUCIUIINHBL.
Bpewms tectupoBanust — 20- MUHYT.

7.2 lllkana 4 KpUTEPHUH OLIEHUBAHUS Pe3y/JIbTATOB 00yYeHHs NPH
NPOBe/IeHUH NPOMEKYTOYHOM ATTeCTALNHU

IIIxana oneHUBaHUA Kpurepun oueHuBanusi

BrinonHeHs! Bce BUAbI yueOHOU paboThl, IPETyCMOTPEHHbIE YUEOHBIM

OTan4HO
rmmaHoM. CTyZIeHT fan BepHble oTBeThl Ha 19-20 Bompocor u3 20
% BrimonHeHs! Bce BUbl y4eOHOM paboThl, IPEeTyCMOTPEHHbIE YUEOHBIM
OpOILIO0
p rmiaHoM. CTyJIeHT Jjail BepHbIe OTBETHI Ha 15-18 Bompocos u3 20
BrimosHeHs! Bce BUIBI yUeOHOM pPadOThI, IPENYCMOTPEHHEIE YUEOHBIM
VY 10BIIETBOPUTEITBHO y1 p > TPEAY P i

rmiaHoM. CTyZIeHT Jjan BepHble oTBeThI Ha 11-14 Bompocos u3 20

He BeimomHen oauH wium  Oosnee BHAOB  yueOHOH  paboThI,
He ymoBiIeTBOpHUTENBLHO | MPETYCMOTPEHHBIX paboyell NporpaMMoi AMCLUIIIMHBI MM CTYAEHT
nan BepHble 0TBeTHI Ha 0-10 Bommpocos u3 20

7.3  OueHo4HbIE cpeICTBA
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[IpencraBnenue

Ne  HaumenoBanue KpaTkast xapakTepUCTHKa OLIEHOYHOTO OLICHOUHOTO
OC  |0LIEHOYHOTO CPEACTBA/CPEACTBA cpesictea B DOC
[TpoaykT CaMOCTOSITENILHON ~ paboThI
CTYJICHTa, IPEACTABISIIOIINNA COO0M
MyOJUYHOE  BBICTYIUJICHUE T10
1 Jlokiian H}})]e,I[CTaBJIeHI/IIO HOJ?II;ICHHHX pe3ynbTaToOB Temst FIOKIAIIOB,
(1) pelIeHus OTpeeIEHHON yueOHO - coobmermii
MPaKTUYECKOH, yueOHO-HCCIIe10BATENbCKOM
VI HAyYHOU TEMBbI
Tect CpenctBo NpoBEPKH 3HAHUM, YMEHUH, BapuanTt
HaBBIKOB. MOXKET BKIIFOUaTh KOMILIEKC TecTa

TEOPETUYECKUX BOIIPOCOB, 33/1a4,
[IPAKTHYECKUX 3aJaHUM.
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[Tpunoxenue 1
TemaTu4eckuii NJIaH TUCUUNJINHBI «BBeeHne B MaTepuajioBe/leHe» 110 HAMPABJIEHUIO MOAT0TOBKHU
22.03.01 «MaTtepuajioBe/ieHr€e U TEXHOJOTHH MATEPHAJIOB)

(pbaxanaBp)
Buabl yueOHoi padorhl, Dopm
= ® S BKJIIOYasl CAMOCTOSITEIbHYIO Buabl camocTosiTeIbHOM padoThl | bl
Pasnea 9 o 5 padoTy CTYEeHTOB, CTY/IEeHTOB arrect
= s = U TPYJI0EMKOCThH B 4acax anumn
n/n o | =3 KC 3
J | WC | JMag |CPC| ", | KP. | KL .112:(]31 WUnxszan | Kip | 3| 3
IlepBblii cemecTp
1 MarepuanoBeieHue — HAyKa 0 1 1 2 2
MaTepHuaJax.
11 Cemunap «Matepuaibl B Halei 1 1 4 4
KUZHI
12, CemunHap «MeTOIbI CTPYKTYPHOTO 1 2 4 4
aHaJIN3a»
13 CeMunap «Martepuaisl Ha CIyx)0e 1 23 4 4
rporpecca
2 OTevecTBeHHOE 1 3 6 4
MaTepHuaJIoBeleHue.
CemuHap «/3BecTHbIC yUEHbBIC —
2.1. | marepuangoBeIB» 1 4 4 4
3 MeTanibl. 1 5 4 4
JlaGopaTtopHnast pabota
3.1 «MakpOCTpyKTYpPHBIN aHAIIN3» 1 5-6 4 4




CemuHap «Metaibi»

3.2 6
JlaGopaTopHnas pabota
3.3 «TBepnocTe MaTepuaioBy 7
HcTopus nojiumepos.
4 8
Cemunap «OrnpezesieHre CBONCTB
4.1 | pe3uny 8-9
HcTropusi KOMIO3UTOB
) 9
Cemunap «KoMI103UITMOHHBIE
5.1 | Marepuanb» 17
6 Kpucraaiudeckoe cocTosinne 10
BellecTBa.
CemuHnap «bruOMUMHUKPHSI»
6.1 11
7 IIpupoaHnbie 1 HCKyCCTBEHHbIE 12
KPHCTAJLJIbI
Cemunap «EcTecTBeHHBIE U
7.1 | MCKYCCTBEHHBIE KPHUCTAIIbI» 12
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HN3y4deHue CTpyKTYpbI
MaTepHuaJIOB, HCCIeOBAHUE
CBOIICTB

13

8.1

Jlaboparopnas pabota
«MUKpPOCTPYKTYPHBIN aHAIN3
METAJIJIOB U CIIABOBY

14

8.3

JlaGopaTtopHnas pabota
«MexaHn4ecKue CBOMCTBa

14

8.4

Cemunap «Ornpezenenue
YACIBbHOU MPOYHOCTH MATEPUATIOBY»

14-15

Nuka03uBHAA KOMIIETEHTHOCTD.

15

9.1

Cemunap «Oco0eHHOCTH U
TEXHOIOTHH NHKJIFO3UBHOTO
B3aNMOICHCTBHS

15-16

10

Hrorosoe 3ansatue. OtpaboTKa
J1a00pPaTOPHBIX U MPAKTHIECKUX
pabot

16

dopma arTecTaluu

Bcero yacoB nmo gucnMnijnHe B
TPeThEM H YeTBEPTOM CeMeCcTpax

32

48

16

84
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Ipunoocenue 2

Ilepeyennb 1a00pPATOPHBIX PAadOT M MPAKTHYECKHUX

1 cemecTp
Ha3zBanue paboTbl O6opynoBanue u CnpaBouHble Ilepeuens padot Dopmupy
MaTepHabl MaTepHabl eMble
KOMIIETEH
3207
MakpocTpykTypHbIii | OOpasIisl MOCIe pa3IMuHbIX AnsOoMbl | PaboTa  BBITIONMHSETCS 1O  WHAMBUAyaIbHBIM  3amanmsiMm. | OIIK-1,
aHau3 TEXHOJIOTUYECKUX Heob6xomuMo ~ moaroroButh  moBepxHocTh  geranu k| OIIK-7
onepanuii: mutbst, OM/I, HCCIICIOBAHUIO W  OMNPENEIUTh KadeCcTBO JETaledl IMocie
CBapKH pa3IMYHbIX Oonepanui
TBepnocTh Tsepnomep,  Mukpomerp, | CnpaBounsie | M3meputh 00pasuoB meronoM bpunemns, onpenenuts auamerp | OIIK-1,
MaTepHuaoB o0pa3ibl pasHbIX TaOIULIBI OTII€YaTKa, pacCYMTaTh TBEPAOCTh N0 bpunemnto u cpaBuuth ee | OIIK-7
MaTepuasoB C TaOJIMYHBIM 3HAUYEHUEM.
OmnpenenuTts TBEPAOCTh 00pa3oB MeToJjoM PokBeria
MuxkpocTpykTypHblil | Mukpouuidsl ATnachl N3yunth MHKpOCTPYKTYpy OOpa3loB pa3MyHbIX Marepuanos, | OIIK-1,
aHaJIN3 MHUKpPO UACHTUDUIMPOBATE CTPYKTYpPY CO clipaBOYHBbIMU MaTepuanamu | OIIK-7
CTPYKTYp U ONpEeeNUTh , KaKoi MaTepuai OblI UCCIIEJOBAH
Mexannueckue O6pasubl st nposeneHus | CrpaBounbsle | M3yunTe o0pasusl g0 wucnsitaHuil. Hcneitanuss nposogut | OINIK-1,
CBOICTBa MEXaHWYECKUX UCIBITAHUM | MaTepHabl COTPYAHUK Ja0opaTopuu W mepenaeT aumarpammbl cryaeHTam. | OIIK-7
CTYJEHTHl HaOJII0JAI0OT 3a MPOBEACHUEM HCHbITaHUN. W3yduTh
o0pa3upl MOCJIe UCHBITAHWH, HU3MEPUTh HX pa3Mepbl MU
OTIpEeCTUTh XapaKTEPUCTUKHU TIIACTUYHOCTH.
Ilo puarpaMMaM HCHOBITAHWM  ONpPENEIUTh IPOYHOCTHBIE
XapaKTEepUCTUKU
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18.
19.
20.
21.
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23.
24.
25.
26.
27.
28.
29.
30.
31.

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

0.

TeMBI JOKJIA0B

o guctuiuinae «Bpenenue B matepuanoBenenuey OITK-1, OITK-7

U3 «pona» 6maropoansix (AQ).

JlpeBHeiimuii u 3aciyxennsiii (Cu).

VcTopus HUKENSA U ero MPUMEHEHHUS.

«TBepaplit», HO «MATKUI» (SN).

«CepeOpo U3 TIMHBD.

Hcropus maprasua 1 ero NpuMeHeHusI.

HcTopus cBUHIIA U €TO TPUMEHEHHS.

HcTopus MarHus ¥ €ro NpuMEeHEHUsl.

HcTopus 6epiiiinst U ero MpUMEHEHHS.

Hctopus TUTaHA U €r0 IPUMEHEHUS.

HcTopus xpoma U ero mpuMeHEeHHUS.

3apoxkieHre MeTaJUTypruu Jele3a.

HcTopust KOHTPOJIS KauecTBa MPOAYKITUH.

Merautyprus cpeasesekosou Pycu.

Meramryprudeckue u MmetamtoodopabdarsiBatoniie Manydakrypsl XV-XVIII BB.
Hcropus TexHosoruu o0paboTKu MaTepHaioB.

Coznanue ynpo4HseMoro alfoMUHUEBOTO ciiiaBa — «KoapdyraatoMUHUS.
benas xecTh — MHHOBALMOHHBIA MaTepuai anoxu Bo3poxaenus.
3HameHuTas OyJjaTHasl CTajb.

Hcropus ctanu, KOTopast He pKaBeeT U €€ IPUMEHEHUS.

Hctopus crutaBoB ¢ ocodbimu cBoiictBamu. Crans ["andunbna.
PazButue texnonoruu o6padboTku MmarepuaioB B XIX u XX BB.
Ponp MaTepuanoB B pa3BUTHH aBUACTPOCHUS.

Poiib MaTepuasnoB B pa3BUTHH CYAOCTPOEHHUS.

Pose maTepuanoB B pa3BUTUH KOCMUYECKON TEXHUKHU.
[lepcnekTHBHBIE MaTEpUANbl U TEXHOJIOTUH 00pabOTKH METaJLIOB.
Hcropus nomydeHus crekia.

Hcropus onTuyeckoil MUKpPOCKOITUH.

DneKTpOHHAass MUKPOCKOIUS BUepa U CETOJIHS.

IO.A. bpunenns. Poksenn. Bkian B HayKy U TEXHUKY.

Poine MeTanioB, kKepaMHUKH 1 TIOJTMMEPOB KaK KOHCTPYKIIMOHHBIX MaTepHajoB B
UCTOPUHU PA3BUTHUS [IUBUIM3ALMH.

3apokJieHUE U pa3BUTHE IIBETHONU METaJIITypruu.

I/ICTOpI/IH 9BOJJIIOIIMHA HOMCHKJIATYPBI MAaTCpHUAJIOB HCITOJIb3YCMbIX YCJIOBCUCCTBOM.

Hemerannnueckue marepuainsl XX B.

Hemerannuueckue marepuaisl XX B.

[lepepaboTka 1 UCIIOJIB30BaHUE BTOPUUHBIX MaTepraaoB B XX B.
IlepepaboTka U HCIIOIB30BaHHE BTOPUUHBIX MaTepuanoB B XXI B.

Hctopus pa3Butus 00pa3oBaHus U HAYKH.

[lepcneKTHBBI CO3/IaHHSI HOBBIX MaTEpHAIIOB.

Poie MaTepnasnoB B pa3BUTHN TEXHHUKH.

DKOJIOTUYHOCTh MAaTepUAJIOB U UX MPOU3BOJICTBA.

[lepcnieKTHBHBIE HAIIPABIICHHS B Pa3BUTHH HAYKH O MaTepHaiiax U pa3paboTke
HOBBIX MaTepHAaJIOB.



10.

11.

IIpuMepsI BONIPOCOB TecTa

Hayka marepuanosesenune 3apoaunack B 60* rogax XIX Bexa?
— BEpHO
— HEBEpHO
[TepBble MeTasLIbI, KOTOPBIE HAyYWIICsA 00padaThIBaTh YEJIOBEK - 3TO JKEJIE30 U ATFOMUHUIN?
— BEpHO
— HEBEpPHO
MarepuanoM NaleoauTa, KOTOPBI HCIIONB30BaJl YEIOBEK Ui «MHCTPYMEHTA» SIBISUIICS
KaMeHb?
— BEpHO
— HEBEpHO
TexHUYeCKUM JOCTMIKEHHUEM HEOJHMTa CUUTAIOT J00bIUY KENe3HOW pyIbl B INAXTax C
BEPTHUKAJIbHBIM CTBOJIOM I1yOHHOH B 50 M?
—  BEpHO
— HEBEpHO
[lepBbiMHM MeTaysIaMH, HAIIEAIIMMHM HPAaKTUYECKOE INPUMEHEHHE, CUUTAIOTCA 30JI0TO U
menn?
— BEpHO
— HEBEpPHO
B npeBHOCTH UenoBeK M3 30J10Ta H3TOTABIUBAI OPYAHS TPYAA U Opyxue?
— BEpHO
— HEBEpHO

TexHHKA TUIaBKM META/UIOB HEOJIMTAa WUMENa JBE OCOOCHHOCTH: IYThE OCYIICCTBIISIIH C
MTOMOIIBIO TPYOOK U JIETKUX YeJIOBEKa, a JUIT KOBKH METajlla UCTIOJh30BaIi KaMHH?

— BEpHO

— HEBEpHO
YenoBek MO3HAKOMUIICS CO cBOMCTBaMU MeTalioB Tonbko B XVIII B, oOpatuB BHUMaHME Ha
MOBE/ICHNE ME/IU TIPH XOJIOTHOM KOBKE M MOCIEIyIolIeM Harpese?

— BEpHO

— HEBEPHO
WHCTpYMEHTBI U3 CIUTABOB MEIU C JIPYTUMH METaUIaMHA CMOTJIM BBITECHUTH W3 00MXoja
YeJI0BeKa KAMEHHBIN «MHCTPYMEHT»?

— BEpHO

— HEBEpHO
Hcnonp30BaHne CTpeN, KOMHA W JIp. WHCTPYMEHTA W3 MEJIH, IO3BOJIIO BBITCCHHUTH
KaMEHHOE opynue?

— BEpHO

— HEBEPHO
KpuunHoe >xene3o moiydaad B CBIPOJYTHBIX TOpPHAX, BOCCTAHABJIMBAS J>KEIE3HYIO DYy
JPEBECHBIM yTiieM?

— BEpHO
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12.

13.

14.

15.

16.

17.

18.

19.

20.

— HEBEPHO
C nmosiBjieHHEM y YeJloBeKa JKeesa, OH IepecTall UCIOIb30BaTh OpoH3Y?
— BEpHO
— HEBEPHO
Kpuna — koBKoe keJe30, oJIy4eHHOE B CHIPOAYTHOM rOpHE?
— BEpHO
— HEBEpHO
ChIpOyTHBIM KPUYHBIA TOPH TPEACTABISUI COOOM sMy, HajJ KOTOPOW BO3BBIIIAIACH
KyIHoJ000pa3Hasi axTa ¢ BO3AYIIHBIMU KaHATAMHU ISl TyThs?
— BEpHO
— HEBEPHO
MertamiamMu APEBHOCTH CUUTAIOT: 30JI0TO, cepedpo, Meb, OJIOBO, JKEJIe30, CBUHEL, PTYTh,
cypbMy?
— BEpHO
— HEBEpHO
1. 51. Beprenuyc npeanoxkun B 1814 T. eIMHYIO0 CHCTEMY XMMHUUYECKHX CUMBOJIOB?
— BEpHO
— HEBEpHO
[TepuogoMm paciiBeTa pemece, CBsI3aHHBIX C METALI000PaOOTKOM SIBIISETCS CPETHEBEKOBLE?
— BEpHO
— HEBEpHO
B | Beke H.3. MOSABUIIOCH pa3/ielieHue Tpyda U MEXaHU3aUsl TEXHOJIOTHYECKUX MTPOLIECCOB?
— BEpHO
— HEBEpHO
B cpenHeBekoBbe Ky3HEIl NpU KOBKE MeETalUla HCIHONIB30Bajl HAy4dHble 3HAHUS O
TIACTUYECKON fedopMaliii MeTallia B HarpeTOM COCTOSIHUN?
— BEpHO
— HEBEpHO
[lepBas kaura o metauiax Oni1a Hanucana B XV Beke I'. bayapom?
— BEpHO
— HEBEPHO
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