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1 eab 1 3a7a4n OCBOEHMSI AUCIUIIIMHBI (MOTYJIs1)

Leabo ocBOeHUS TUCIUIUIMHBI (MOIYJIsl) ABISETCS (OPMUPOBAHUE Y CTYACHTOB 3HAHMIA,
YMEHHUI ¥ HaBBIKOB B YKa3aHHOW 00JIaCTH, HEOOXOAMMBIX B IMPOIIECCe JAbHEUIIEro O0y4YeHUs |
nocleaAyIomei MPakTUYECKON NeATEeNbHOCTH 10 CIEeMaIbHOCTH

3agayaMu OCBOCHUS JUCIUTUIMHBI (MOAYJIS) SIBISIOTCSL:

— YCBOGHHE OYyIyLIMMH CIEIUAINCTAMU 3HAHUM O CTPOCHUH U CBOMCTBAX MOHOKPHUCTAILIHU-
YECKUX, aMOP(HBIX, TyTOIUIABKUX MATEPHAJIOB M MATEPUAIOB C BHICOKOW yJIEIbHON MPOYHOCTHIO,
UCIIOJIb3YEMBIX B KAUECTBE KOHCTPYKIIMOHHBIX;

— 3HAKOMCTBO CTYJEHTOB C MEPCHEKTUBHBIMU TEXHOJIOTHSMH MPOU3BOJCTBA U 00pabOTKHU
1oy (haOpuKaToOB M U3EIUI U3 ITUX MaTEPHUATIOB U HanbOOJIee pacpOCTPAaHEHHBIMHU 00JIACTAMH UX
MPUMEHEHUSI.

2 MecTo IMCHUNJIMHBI (MOIYJIs]) B CTPYKType OCHOBHOWM mpodgeccuoHab-
HOIi 00pa30oBaTeJILHOM MPOrPaMMBbI

JuctuminHa (MOIyJIb) OTHOCUTCSI K YacTH OCHOBHOHM Npo(hecCHOHANBHOM 00pa3oBaTeib-
HOM MporpaMmsbl, GopMHUpPyeMON yuacCTHUKaMU 00pa30BaTEeIbHBIX OTHOIICHUH.

JucnumnauHa (MOyJb) U3ydaeTcs B 3 ceMecTpe.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB OOYYEHHUS MO AMCHUINJIMHE (MO-
YJI0)

[lepeyeHp IaHUPyEMBIX PE3YIbTATOB OOYUYEHUS MO AUCHUIUINHE (MOJYJIII0), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pe3yJbTaTaMU OCBOCHHS OCHOBHOM MpodeccnoHallbHOM 00pa3oBaTeabHON Mpo-
rpamMmbl (pOpMHUPYEMBIMU KOMIIETEHIIMSAMHU) U HHAMKATOPAMH UX JIOCTUKEHHUS, YCTAaHOBJICHHBIMU B
o0mieil xapakTepuUCTHKE OCHOBHOW MpodecCHOHaIbHOW 00pa30BaTeIbHOM MPOrpaMMbl, IPUBENEH
HUKE.

B PE3YJIbTATC OCBOCHUA NUCHUIIJIMHBL (MO,Z[y.TISI) O6y‘-IElIOH.[HﬁCﬂ JOJIKCH:

3HaThb:

1) 0COOEHHOCTH METOAWK MCCIICAOBAHHM, UCTIBITAHUN M JHATHOCTHKU COBPEMEHHBIX MaTe-
puanos (kox komnereHmu — [1K-14, kox unaukaropa — [1K-14.1);

2) OCHOBHBIE BH/IbI HCOPTaHMYECKUX U OPTaHHUECKUX MATEPHAIIOB Pa3IMYHOTO Ha3HAYCHHUS,
B TOM 4HCJIe HaHOMaTepuasoB (kon komrereHnuu — [1K-14, kox naaukaropa — [1K-14.1);

3) TPUHIMIIBI BIUSHUS MUKPO- U HaHOMAcIITaba Ha MeXaHHYECKUe, (PU3NIECKHe, TTOBEPX-
HOCTHBIE U JIpyrue cBoWcTBa marepuanioB (kon xommereHuuu — [1K-14, xon manukaropa — I1K-
14.1)

YMmeTh:

1) ucnonp30BaTh GU3NYECKHE U XUMHUUECKHAE OCHOBBI, TPUHITUIBI ¥ METOJIUKH HCCIICIOBA-
HUM, UCTIBITAHUN U JTUATHOCTUKHU BEMIECTB M MaTepuanoB (koa kommeteHuu — [1K-14, xon nuau-
katopa — [1K-14.2);

2) OCYWIECTBIIATh CAMOCTOSITEIbHBIN BHIOOP MATEPHAIIOB IS 3aJaHHBIX YCIIOBHH SKCILTya-
TaIUU C YYeTOM TpeOOBaHUI HAJECKHOCTH U JONTOBEYHOCTH (Koa komneTeHnuu — [1K-14, xox uH-
nukatopa — [1K-14.2);

3) mpUMEHATh Ha MPAKTUKE 3HAHUS O B3aMMOCBS3U (U3NYCCKMX U XUMHUYCCKUX CBOMCTB
MAaTEepHAJIOB U SIBJICHUM, MPOTEKAIOIIUX B HUX, C TEXHOJOTUYECKUMHU  TPOIECCaMU MTPOU3BOCTBA,
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00paboTKH U IEpepabOTKN MAaTEPUAIOB U UX IKCILTYyaTalMOHHON HAJEKHOCTHIO U JI0JTOBEUYHOCTHIO
(xox xkommetenin — [1K-14, kox naaukatopa — [1K-14.2);

Baagern:

1) HaBBIKAMH KOMILIEKCHOTO TOJX0/a K MCCIICIOBAHUIO MAaTEPHAIOB U TEXHOJIOTHUI MX 00-
paboTku u MoaudUKaIK, BKIOYasi CTaHJAPTHBIE U CepTU(PUKALMOHHBIC UCTIBITAHUS MAaTEPUAJIOB,
u3genuit u nporecco (koa komnereniun — [1K-14, ko unaukaropa — [1K-14.3);

2) HaBbIKAMH BBIOOpA MaTEpPHAJIOB /IS 3aJIaHHBIX YCIOBUH AKCILUTyaTalldd ¢ y4eToM Tpedo-
BaHWH HAJEKHOCTH U JIOJITOBEYHOCTH, SKOHOMHUYHOCTH M YKOJIOTHUSCKUX MOCICACTBHH UX TIPUME-
Henus (ko kommnereHuu — [1K-14, kox nnaukaropa — [1K-14.3);

3) MeTOAMKAMHU CO3/IaHUS U MTOJYUYCHHS MATCPHAIIOB C 3aJaHHBIMH CBOMCTBaMH (KOJ KOMITE-
teHumu — [1K-14, kox unaukaropa — [1K-14.3).

[lonHble HaMMEHOBaHUsI KOMMETEHIMH M HWHIUKATOPOB UX JOCTHKEHUS NPEJICTABIICHBI B
001el XapakTEePUCTHKE OCHOBHOM MPO¢eCcCHOHATBHOM 00pa30BaTEIHLHOM MPOTPAMMBI.

4 O0beM M coepKaHue TUCHUTIHHBI (MOIYJIs1)
4.1 O6beM AUCUMIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaMOCTOSITEb-

HOIl padoThl 00y4aroIIerocssi NMpU OCBOCHUHM AUCHMILIMHBI (MoayJisi), ¢opmbl
NMPOMEKYTOUYHOM aTTeCTANMM MO0 AUCIHUTIAHE (MOIYJII0)
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Ounas hopma oOydeHwHs
3 | »,kp | 4 180 12 | 12 | 12 | - | 3 | 05 | 1045
OuHo-3a04Has popma 00yueHUs!
3 | o,k | 4 144 14 | 14 | 14 | - | 3 | 05 | 985

YcnoBHbIe cokpatieHus: J — sk3ame, 34 — 3auer, /I3 — nuddepeHnnpoBaHHbIi 3aUeT (3a4eT
¢ onenkoii), KIT — 3amura kypcoBoro npoekra, KP — 3amura KkypcoBoii paGoThI.

4.2 ConepskaHue JIEKIIMOHHBIX 3aHATHI

Ounas ¢popma o0yueHust

ry‘; TeMbl JeKIMOHHDBIX 3aHATHI
3 cemecTp
1 [IpuHUHKIIBI CO34aHUSI HOBBIX MAaTE€PUAJIOB.
2 O6acTi MPUMEHEHHS M MIOJYyYEeHUE COBPEMEHHBIE KEPAMUYCCKUX MAaTEPHAJIOB
3 MeTo/1bl TOJTYYEHHS] U TPUMEHEHUE MUKPO- M ME30MIOPUCTHIX MAaTEPUAIIOB




ri\/i Tembl JTeKUMOHHBIX 3aHATHI

4 CBoMCTBa M1 TPUMEHEHUE HAHOKOMITO3HUTOB.

&) Crioco0bl BhIpALIMBAHKs MOHO- M HAHOKPUCTAJUIOB, UX PUMEHEHHE.

6 Awmopbubie heppomarneTuk. [IpakTnueckoe npuMeHeHne aMOpGhHBIX CIIJIABOB.

7 CTpyKTypHBIE TEOPUH CTEKJIO00pa3oBaHus. Pa3nmnyHbie MOJIEIH CTEKI000pa3oBaTeNIei.

8 TepmooOpaboTKa cTeKIa AJIs MOIYy4YEHHUs] CUTAIIOB. [IpuMeHeHne cUTaIoB.

9 OCo00EHHOCTH CTEKI000Pa3HOTO, BSI3KOTEKYUYEro, KPUCTALIMYECKOTO M BBICOKODJIIA-
CTMYHOT'O COCTOSIHUSI ITOJIUMEPOB.

10 CuHTEeTHYECKHE D3JIaCTOMEpBI, KaydyK, pe3nHa. PekoMeHmanmu IO WCIIOJI30BAHHIO
IJIACTMACC B MAIIMHOCTPOCHHUHU.

11 [IpuMeHeHne MIeHOYHBIX TEXHOJIOTHIl.
O4Ho-3a04Has popMa 00yUeHHs

Ne .

i TeMbl JIEKIHOHHBIX 3aHATHH

3 cemecTp

1 [TpuHIMIIBI CO3/1aHUs] HOBBIX MAaTEPHAJIOB.

2 O6sacTi NpUMEHEHUs U MOJIYYeHHE COBPEMEHHbIE KepaMUYeCKUX MaTEepHUaJIoB

3 Mertozp! OTyYeHUsI U IPUMEHEHUE MUKPO- M ME30IIOPUCTHIX MATEPUAIIOB

4 CBoiicTBa ¥ NpUMEHEHNE HAHOKOMIIO3HUTOB.

5 CrniocoObl BbIpalIBaHUsl MOHO- U HAHOKPHUCTAJJIOB, X IPUMEHEHHUE.

6 AMopdubie peppomarneTuku. [IpakTuyeckoe npuMeHeHHe aMOP(HBIX CIIIIABOB.

7 CTpyKTypHBIE TEOPUH CTEKJIO00pa3oBaHus. Pa3nmnyHbie MOJIEIH CTEKI000pa30oBaTENIeH.

8 TepmooOpaboTKa cTekiIa i OJIy4YeHUsl CUTAJIIOB. [IpMMeHeHne CUTaIOoB.

9 Oco0eHHOCTH CTEKII000Pa3HOro, BSI3KOTEKYUYero, KPUCTAIIIMYECKOTO0 M BBICOKO3ILIA-
CTHMYHOT'O COCTOSIHUSI TIOJINMEPOB.

10 CHUHTeTHYECKHE 3JacTOMEpBI, KaydyK, pe3uHa. PexkoMeHIanuu Mo HCIOIb30BaHUIO
IJIACTMACC B MAIIMHOCTPOCHHUH.

11 [IpuMeHeHne MIeHOYHBIX TEXHOJIOTHil.
4.3 CoaepxxaHue NPaKTHYECKUX (CEMHMHAPCKHUX) 3aAHATHI
Ounas ¢popma o0ydeHust

Ne .

u/n TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aHATHH

3 cemecTp

1 Ilouck u  wWcciaenoBaHME  TOHKOIUIGHOYHBIX ~ MaTepHajioB  CcO  CBOiicTBaMu
MYJIbTU(EPPOUKOB

2 CunTe3 u uccieoBanie (PU3NKO-XUMHUUECKUX CBOMCTB HOHHBIX CUT

3 Cuures n ANArHoCTUKa KPUCTAJJIOB JIA KOHBCPTUPOBAHUA JIA3€PHOI'0 HU3JIIYUCHHSA B
n3nyueHue Y P auamna3zoHa
OuHo-3a204Has popMma 00yUeHHs

ri\/i TeMbl NPaKTHYECKUX (CEMUHAPCKHUX) 3aAHATHIA

3 cemecTp




Ne .
u/ TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aAHATHIA
1 I[fouck w  wWccmemoBaHWE  TOHKOIUICHOYHBIX ~ MaTe€puHajoB  CO  CBOWCTBaMH
MYJIbTH()EPPOUKOB
2 CuHTE3 U ucCleToBaHne (PU3NKO-XUMHUYECKUX CBOMCTB HOHHBIX CHUT
3 CHHTe3 M JMAarHOCTHKA KPUCTAJIOB JJIsi KOHBEPTHPOBAHMS JIA3EPHOTO H3IYUYCHHS B
n3nydenne Y@ auamna3zoHa
4.4 Conepxxkanue J1adopaTopHbIX pador
Ounas ¢popma o0ydeHust
Ne
u/n HanmenoBanus 1a060paTopHbIX padoT
3 cemecTp
1 |OmnpeneneHue TBEpAOCTH BHICOKOIPOYHbBIX MAaTEPUAJIOB
2 |Kpucrammusanus. Ee BiusHue HA CTPYKTYPY U CBOMCTBA
3 |Tepmuueckas 06pabOTKa AIFOMUHUEBBIX CIUIABOB
O4Ho-3a0uHas popMa 00yueHHs
Ne
u/n HanmenoBanus 1a60paTopHbIX padoT
3 cemecTp
1 |OmnpeneneHue TBEpAOCTH BRICOKOIPOYHBIX MAaTEPHAIIOB
2 |Kpucraumsanus. Ee BiussHEE HA CTPYKTYPY UM CBOMCTBA
3 |Tepmuueckas 06paboTKa aTFOMUHUEBHIX CIUIABOB

4.5 Conepkanue KIMHUYECKUX NPAKTHYCCKUX 3aHATHI

Ounas popma oOyueHust

3aHATHS YKa3aHHOTO TUIIA HE TIPEAYyCMOTPEHbI OCHOBHON NpodeccoHalIbHON 00pa3oBa-
TEJILHOM MPOrpaMMon

OuHo-3204Has popma 00yueHUs

3aHATHS yKa3aHHOTO TUIIA HE TIPEAYCMOTPEHBI OCHOBHOW NPOoQeCcCHOHATFHON 00pa3oBa-
TEJIbHOU MporpaMMoi

4.6 CoaepikaHne caMOCTOATEJIbHON PadoTHI 00y4arouerocs

Ounas ¢popma o0ydeHust

Ne .
u/n Buabl n popmbl camocTosITEIbHON PadOTHI
3 cemecTp
1 |IloaroroBka K 1a00OpaTOpHBIM paboTam
2 |[lonroroBka K MPaKTHUYECKUM (CEMHHAPCKHUM) 3aHITHAM
3 |Pabota ¢ mepuoandecKoi TUTEPATYPOH MO JUCITUTITMHE
4  |BblnosHeHue KypcoBoil paboThl




Ne .
u/ Buasl n popmbl camocTosITE/IbHOM PadOTHI
5 |IloaroToBKa K MPOMEKYTOYHOH aTTECTALMH U €€ POXOXKICHHE
OuHo-320uHas gopma 00y4eHUsI
Ne .
o/ Buasl u popMbI caMoCTOATEIBLHON PadoThI
3 cemecTp
1 |lloaroroBka Kk 1abOpaTOpHBIM paboTam
2 |IloaroToBKa K MPaKTHYECKUM (CEMHUHAPCKUM) 3aHATHSIM
3 |Pabora ¢ neproAn4ecKol JINTepaTypou 1Mo JUCIUILIIHE
4  |BblnosHeHue KypcoBoil paboThl
5 |IloaroToBKa K MPOMEKYTOYHOH aTTECTALMH U €€ POXOXKICHHE

5 Cucrema ¢(opmMupOBaHHMs OLCEHKH pPe3yJbTAaTOB O0y4YeHHs MO JUCIH-

IUIHHe (MOIYJII0) B PAaMKAaX TeKYIero KOHTPOJsl YCIeBAeMOCTH U MPOMeKYTOoY-
HOIl aTTecTalUU 00y4ar0IIerocs

Ounas ¢popma o0ydeHust

MeponpusiTiusi TeKylero KOHTPoJIsl yCreBaeMOCTH MakcumaJjbHoe
U IIPOMEKYTOYHOH ATTeCTALIMH 00YYAK0LIerocs KOJIM4eCTBO 0a/1JI0B
7 cemecTp
OuenuBaeMasi yyeOHasi 1esiTeJIbHOCTh
o0yualonierocs:
[Tocenienne JEKIMOHHBIX 3aHATHI 5
ITepeoiii [PaboTa Ha MpakTUYECKUX (CEMUHAPCKUX) 3aHs- 15
PYOCIKHBIN |THUSIX
KOHTpPOJIb |BhIMmoHeHUE U 3anuTa J1abopaTopHO paboTh 5
No 1
. BrimonHeHue u 3amuTa 1ab0paTopHOi paboThI 5
Texymmit Ne 2
KOHTPOIb Hroro 30
yCIEeBAaEMOCTH
OuenuBaeMasi yueOHasi 1esiTeJIbHOCTD
00y4aouerocs:
. |Ilocelenue JeKIIMOHHEIX 3aHATHH 5
Bropoit
. [PaboTa Ha mpakTUYECKUX (CEMUHAPCKUX) 3aHs- 15
PYOEKHBIN -
KOHTIPOIL 1B Hommenme nabopaTopHoit paboTel Ne 3 5
Brimonnenue gabopaTopHoii pabotsl Ne 4 5
Hroro 30
[IpomexyTou- |[OK3aMeH 40 (100%)
Hasl arTecTanys |3anmra KypcoBoil paboThl 100

* B cimydae oTkaza o0y4aronierocs OT pe3yJbTaToOB TEKYIIEro KOHTPOJIS yCIEBAEMOCTH
O4Ho-3204Has popMa 00yUeHUHA

MeponpusiTusi TeKylIero KOHTPOJIsi yCleBaeMoOCTH MakcumajbHoe
M NIPOMEKYTOYHOM ATTECTAIUMN 00y4alonierocsi KOJIN4€eCTBO 0a/U1I0B
7 cemecTp
Texymmi [lepBbiii |OueHuBaemasi yueOHasi 1eSITeIbHOCTb

KOHTPOJb | pyOEKHBI |00y4aK0IIerocs:




MeponpusiTisi TeKylero KOHTPOJIsi yCIeBaeMOCTH MaxkcumalsibHOe
U MPOMEKYTOYHOM aTTecTallii 00y4Yaoerocs KOJIH4eCTBO 0a/U10B
ycreBaeMocTH | KoHTpouib |[locenienue JeKIMOHHBIX 3aHATHI 5
PaboTa Ha mpakTHYeCKUX (CEMHHAPCKHX) 3aHs- 15
THUSIX
BrimonHeHue u 3amuTa 1a00paTopHOi paboThI 5
Neo'l
Brinonaenue u 3ammTa 1a00patopHOn paboThI 5
No 2
Hroro 30
OuenuBaeMasi yueOHasi 1esiTeIbHOCTb
o0yuarouerocs:
. (Ilocerienue JEKIMOHHBIX 3aHATUI 5
Bropoii Pab 3
. [PaboTta Ha mpakTUYECKUX (CEMUHAPCKUX) 3aHs 15
pyOEKHBIN S
KOHTPOIL 1B nonmmenue nabopaTopHoi paboTer No 3 5
Brimonnenue naboparopaoit padotsr Ne 4 5
Hroro 30
[MpomexyTou- |DK3aMeH 40 (100%)
Has aTrTecTanus|3aimra KypcoBoil paboTbl 100

* B ciyyae oTkaza 00y4arolierocs OT pe3yJibTaToB TEKYILEro KOHTPOJIS yCIeBaeMOCTH

[IIkajna cOOTBEeTCTBHA OLEHOK B CTOOAVILHOM M aKaJeMHYeCKOH CMCTeMAax olle-
HUBAHNSA Pe3yJbTATOB 00y4YeHUs M0 JMCIHUIINHE (MOIYJIIO)

Cucrema onleHMBaHUSA

pe3yJabTaToB 00y4eHHsl

CrobamibpHas cucTeMa OllEHUBaHUS 0-39 40 — 60 61 — 80 81100

AkazieMuyeckasi CUCTeMa OI[CHUBaHUS

(ax3ameH, nuddepeHupoBanHblii 3aueT, | Heynomne- | YaoBrnerso-
3alUTa KypcoBOIO MPOEKTa, TBOPUTEIBHO | PUTEIHHO

3alMTa KypcoBoil paboThl)
AkazieMuyeckasi CUCTeMa OI[CHHUBaHUS
(3auer)

Ouenku

Xopowmo | OTinnuHO

He 3auteno 3a4TeHo

6 Onucanme MarepuaIbHO-TEXHUYECKOH 0a3bl (BKJIHO4YAs 000py10BaHHE U
TEeXHUYECKHE CpPeAcTBa 00y4YeHHUs), HEOOXOMUMOM /ISl OCYlIeCTBJIEHUS 00pa3o-
BaTEJbHOIO0 MPOIEeCcCca M0 UCHUILINHE (MOTYJII0)

Jlnst ocymiecTBieHUs: 00pa30BaTENLHOTO TpoLecca MO AUCUUIUINHE (MOAYII0) TpeOyercs
ayJIMTOpHs, OCHAIEHHAs BUACONPOEKTOPOM, HACTEHHBIM SKpPaHOM; J1abopaTopusi, OCHAIECHHAs
npubOpoOM /ISl U3MEpEeHHs] TeMIepaTyphl, TBEpAOMEpaMH, CTAaHKOM ISl MPUTOTOBICHHUS MHUKPO-
nda; 000py0BaHUEM ISl IPOBEJACHUS TEPMUYECKOW 00paOOTKH U ONIPEeTICHNST MEXaHUIECKIX
CBOWCTB, METAIIOTPahUIECKUMU MHUKPOCKOIIAMH.

7 IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON Yy4eOHOH JIUTEPATYPbI, HE00XO0-
AMMOi 1JIS OCBOCHUS TUCHMILIMHBI (MOXYJIs1)
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ues, E.W. Ipsxun, B.YO. [Tunpaiinen. — 2-¢ u3a., ucnp. u gom. — Cankr-IlerepOypr : Jlans, 2019.
— 664 c¢c. — ISBN 978-5-8114-3921-8. — TekcT : 37€KTpOHHBIN // DAECKTPOHHO-OMOIMOTEUHAS
cuctema «Jlamp» : [caiit]. — URL: https://e.lanbook.com/book/118630 (maTa oOpameHus:
06.11.2019). — Peskum mocTyma: Uit aBTOPH3. [TOJIb30BATENCH.

7.2 lonoJiHUTEILHAS JIUTEPATYpa

1. JIaxumes, H.I1. Tlonyyenue u ¢puznko-MexaHMuECKHe CBOICTBA OOBbEMHBIX HAaHOKPHUCTAJ-
anueckux matepuanos / H.ILJIskumes, M.U. AnsimoB.— M. : DJINU3, 2007 .— 148c.

2. HanoctpykTrypHable mokpbitus / mox pen. A. Kapaneiipo; /1. ne Xoccona; nep. ¢ anri. A. B.
XauosiHa; mox pex. P. A. Aunpuesckoro .— Mocksa : Texnocgepa, 2011 .— 750 c.

3. bpangon, [I. MukpocTpykTypa MaTepuasioB. MeETOABI HCCIEIOBaHUS M KOHTPOINS :
yue6.mocodue / J.bpannon, ¥Y.Kamnan; nep.c anrn.non pen.C.JI.baxxenosa,O.B.EropoBoii .— M. :
Texnocdepa, 2006 .— 384c.

4, Tlyn Y., mn. Harorexuonoruu : y4e6.mocodue / Y.ITyn - mu., @.OysHc; mep.c aHIIILIION
pen. FO.B.T'onosuna; non.B.B.JIyunna .— 2-e u3z.,morm. — M. : Texnocdepa, 2006 .— 336¢.

5. JIaxkumes, H.IT. ITony4yenune u pu3mko-MexaHUIECKHE CBOMCTBA OOBEMHBIX HAHOKPHUCTAJI-
mnaecknx matepuaino / H.ILJIskumes, M.U. AnsimoB; PAH, VH-T MeTaiutypriui 1 MaTepraioBe-
nennst uMm. A.A.baitkoBa .— M. : DJIN3, 2007 .— 148c.

6. MeramioBeieHne U TepMudeckass 00padOTKa METAIIOB : HAYYHO-TEXHHUYECKHH M TPOM3-
BOJICTBEHHBIH XypHai.— Ha pyc. a3.- Beixogut 12 pa3 B rog.-Poccusa.— M. : MammHocTpoeHne.—
€KEMECSIUHO.

7. ®uzuka MetamioB U metaoBeaeHue / PAH.—Ha pyc. s13. - Beixoaut 12 pa3 B roza.- M. :
Hayka.— exxemecsiaHo.

8.CTaib: MEXTyHapOIHBIM HAyYHO-TEXHUYECKUN W TPOU3BOJICTBEHHBIN XKypHall / MexyHa-
poaHbIi coro3 MetaimyproB.— Ha pyc. 3. - Beixonut 12 pa3 B rox.- M. : OOO "UurepmerUnxku-
HUPHUHT". — €XKEMECSIUHO.

8 Ilepeuenb pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHHMKALIMOHHOW CeTH
«HTepHET), HEOOXOAMMBIX JI OCBOCHHS IUCHUILINHBI (MOIYJIs1)

1. HanortexHomormueckoe coobmiectBo // Pexxum mocryma: http://www.nanometer.ru/ //,
CBOOOJHBIN. — 3aril. ¢ SKpaHa.

2. Buaeoneknuu mo akTyajdbHBIM BONPOCAM COBPEMEHHOTO MarepuanoBencHus // Pexum
nocryna: http://univertv.ru/video/fizika/materialovedenie/?mark=sciencel //, ceoboaHbIit. — 3ari. ¢
JKpaHa.



http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2848&TERM=%D0%90%D0%B1%D1%80%D0%B8%D0%BA%D0%BE%D1%81%D0%BE%D0%B2,%20%D0%90.%20%D0%90.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2848&TERM=%D0%93%D1%83%D0%BB%D1%8F%D0%B5%D0%B2,%20%D0%90.%20%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2848&TERM=%D0%9B%D1%8F%D0%BA%D0%B8%D1%88%D0%B5%D0%B2,%20%D0%9D.%D0%9F.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=624&TERM=%D0%91%D1%80%D0%B0%D0%BD%D0%B4%D0%BE%D0%BD,%20%D0%94.%5B1,1004,4,101%5D&LANG=rus
http://www.nanometer.ru/
http://univertv.ru/video/fizika/materialovedenie/?mark=science1
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3. baza 1aHHBIX MUKPOCTPYKTYpP METAJIOB U CIUIaBOB « MUKpOCTPYKTYypa» // Pexum nocty-
na http://microstructure.ru/ //, ceo6omHbIN. — 3ari. ¢ FKpaHa.

4. https://e.lanbook.com/ - DBC «Jlauby, 10CTy aBTOPHU30BAHHBIH

5. https://urait.ru/ - O6pa3oBarensHas miatgopma «FHOpaiiT», JOCTYy aBTOPU30BAHHBIN

6. https://www.iprbookshop.ru/ - Iludposoit obOpazoBarenbhbiii pecypc IPR SMART,
JOCTYII aBTOPU30BAHHBIM

7. https://tsutula.bookonlime.ru/ - 3BC Tynl'Y «BookOnLime» y4eOHbie uzganus Tynl'yY
II0 BCEM JMCIUILUTUHAM, JIOCTYI aBTOPU30BAHHBIN.

8. https://cyberleninka.ru/ - Hayunast anekrponHas 6ubnuoreka «KubepJlenunkay , 1octymn
CBOOOHBIM.

9. https://wwwe.elibrary.ru/ - Hayunast snektponHas OuOnmoreka eLibrary.ru, moctyn
CBOOOIHBIN

9 IlepeyeHb MHPOPMANMOHHBIX TEXHOJOTMiH, HEOOXOAMMBIX IJfl OCY-
IIEeCTBJIEHNS] 00Pa30BATEILHOIO MPOIEcca MO AUCHUILINHE (MOAYJIIO)

9.1 IlepeyeHb HEOOXOAMMOIO €KEr0OHO OOHOBJISIEMOI0 JIMIEH3MOHHOIO U
CBOOOIHO PacHpoOCTPAHAEMOr0 MPOrPAMMHOI0 obecneyeHHusi, B TOM 4YHUCJe OTe-
YeCTBEHHOI0 MPOU3BOICTBA

1. TekcroBslit penaktop (Hanpumep, Microsoft Word, OpenOffice Writer, Jlekcukon u 1.11.);
2. BekTopHsie penakropsl (Hanpumep, LibreOffice Draw u Inkscape);

3. IIporpammer aist co3nanus apxuBoB (Harmpumep, WinRar, Atnancuc ApxuBarop H T.1.);
4. ITaket opucHbIx npunoxeHuit «MoOducy.

9.2 IlepeueHb HEOOXOAMMBIX COBPEMEHHBIX NMPOdeccCHOHAIBHBIX 0a3 JaH-
HbIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. baza mannbIx o MaTepuanax “Total Materia”.


http://microstructure.ru/
https://e.lanbook.com/
https://urait.ru/
https://www.iprbookshop.ru/
https://tsutula.bookonlime.ru/
https://tsutula.bookonlime.ru/
https://cyberleninka.ru/
https://www.elibrary.ru/
https://elibrary.ru/defaultx.asp
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