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1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
VYcTaHaBIMBaeT CBSA3b COCTaBa, CTPYKTYPHI
Criocobex 000CHOBaHHO K31 W CBOWCTB MaTepHajoB, B TOM YHCIC
(OCMBICIIEHHO) HCIIOTB30BATh 3HAHUS ' HAaHOMATEPHAJIOB, C TEXHOJOTHYECKIMHU H

OCHOBHBIX THIIOB HEMETAJUTMIECKHUX SKCIUTYaTalHOHHBIMU CBOHCTBAMH
[K-3 U KOMIIO3UIIMOHHBIX MAaTepUasioB Pa3pabaTriBaeT peKOMEHAAIUH II0 COCTaBY
pPa3IM4YHOIO HA3HAYEHUs, B TOM u criocobam 00pabOTKH KOHCTPYKITHOHHBIX
quCIie HaHOMAaTEpPHAJIOB s | T1IK-3.2 KOMITO3UITMOHHBIX M WHBIX MaTEepPHAIOB H
petieHust po)eCCHOHATBHBIX 3a1a4 TEXHOJIOIUHA UX MOTU(BHKAIIN U

YIPOYHEHMUS

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

I[I/ICHI/IHJII/IHI)I (HpaKTHKI/I), CoBpeMeHHbIe TPOOJIEMBI HAYK 0 MaTepHaiax u
TIpeIIECTBYIOIIHE M3ydeHuIo | PoLeceax, ®du3uKa U XUMHUS MaTepUaIoB
JOUCITUILINHEI, pe3yJIbTaThI

OCBOEHHUS KOTOPBIX HEOOXOIUMBI

JUIA OCBOCHUSA JTAHHOU

JOUCITUILINHEIL.

Jucrumveel  (IPaKTUKH), I | MaTepuanoBeIeHHe U TEXHOJIOTHH COBPEMCHHBIX U
KOTOPBIX ~PE3yJIbTaThl OCBOCHHs | EPCHEKTUBHBIX MaTepUaJIOB, Hayuno-
omoii e Gyayr SR e | o
HEOOXOIUMEL, KaK BXOJHEIE

3HaHWA, YMCHHUSI U BJIQACHUSA [IJIA

UX U3YUYCHHUS.

3. O0beM MCHUIVIMHBI B 3a4YeTHBIX €JIMHHUIIAX C YKa3aHHEM KOJINYeCTBa
aKaJeMHYeCKHX YaCOB, BbIJICJICHHbIX HA KOHTAKTHYI padoTy o0y4arouerocs ¢
npenojaasareseM (M0 BUJAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYI0 padoTy
o0y4yarierocst

OOmumit 00bEM TUCHUIUIAHEL B 3.€. /9ac: 3/ 108
dopma NpOMEKYTOUHOM aTTecTauuu: JK3aMEH

Buabl 3ansTHii, NX TPYI10€eMKOCTH (Yac.) O0BbeM KOHTAKTHOM
®opma padoTsl
oGy4enus Jlexiuun JladopatopHble | IIpakTnyeckue | CamocrosiTeJbHast 00y4arerocs ¢
padoThI 3aHATHS padora npenojgaBartejemM
(uac)
OYHas 16 0 32 60 52

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPUPOBAaHHOEe IO TeMaM (pa3gejam) ¢
YKa3aHHEM OTBEJCHHOI0 Ha HUX KOJMYECTBA aKaJeMHUYECKMX YaCOB M BHU/IOB
Y4eOHBbIX 3aHATHH




dopma obyueHua: ouHan
Cemecmp: 2

JlekunoHHble 3ansiTuda (164.)
1. Hanomatupuaisl, kiaaccupuxkanus. [IK 3.1 YcranaBauBaer cBfI3b COCTaBa,
CTPYKTYpPbl M CBOWCTB MAaTEpHa0B, B TOM 4YHCJIe HAHOMATEPHAIOB, C
TEXHOJIOTMYECKMMH M JKCIUIYaTAIMOHHBIMHM CBOMCTBAMM {JIeKLHUS ¢ pa3dopoM
KOHKpeTHbIX cutyanuii} (44.)[2] CocTtaB HaHOMaTEKpUAJIOB, UX KJIacCU(pUKAIUs
2. JaektpoHHoe ctpoeHue HaHomartepuajioB. IIK 3.1 YcranaBiuBaer CBS3b
COCTaBa, CTPYKTYPbI M CBOICTB MAaTepPHAJIOB, B TOM 4MCJie HAHOMATEPHAJIOB, C
TEeXHOJIOTHYECKMMH M JKCIUIYaTAIIMOHHBIMHM CBOMCTBAMM {JIeKIUS ¢ pa3dopom
KOHKpPeTHbIX cutyauui} (44.)[2] Mertamuibl, AUDIEKTPUKHA, MOTYIPOBOIHUKHU.
MexaToMHOE B3aMMOJICMCTBHE B HAHOMATEpHUaax.
3. Hedextnl kpucramanyeckoi crpykrypbl. IIK 3.1 VYcranaBamBaer CBSI3b
COCTaBa, CTPYKTYPbI M CBOIICTB MAaTEPHAJIOB, B TOM YHCJie HAHOMATEPHAJIOB, C
TEXHOJIOTHYECKMMH H 3KCIUIYaTAIIMOHHBIMH CBOCTBAMH {JIeKUHSI C 3apaHee
3alIaHUPOBAHHBIMU omMOkaMu} (44.)[2] Tumbl KePeKTOB B yIBTPAIUCICPCHBIX U
HaHOMaTepHajiax
4. Bausaue jedexToB Ha  QU3MKO-MexaHHYecKue cBoiictBa Y/ wm
HanomatepuasoB. IIK 3.2 PazpabarbiBaeT peKOMEHIALUH 110 COCTABY U CIOCO0aM
00padoTKH KOHCTPYKUMOHHBIX KOMIIO3MIUOHHBIX W HHBIX MAaTepUAJIOB U
TEXHOJIOTHMH UX MOAU(PUKANUM M YIPOUYHEHHs {JIEKIUS ¢ Pa300poM KOHKPETHBIX
curyauuii} (44.)[2] 3aBucumocts cBorictB Y/l 11 HaHOMarepuamoB OT CTPYKTYpPHBIX
nedEeKTOoB.

IIpakTuyeckue 3ansitus (324.)
5. Cummerpusi CcTpyKTYpbl H cBoMicTBa Y/[ m HBHOmarepuanoB. IIK 3.2
Pa3pabaTbpiBaeT pekoMeHJAAMH 1O COCTaBy H  cmocodam  00padoTKH
KOHCTPYKIIHOHHBIX KOMIIO3UMIIMOHHBIX M HMHBIX MaTEepPHAJOB W TEXHOJOTMH HX
MoauuKanMu U ynpouHeHus {0ecena} (64.)[2,5] ToueuHas cuMMETpHsI, SJIEMEHTHI U
omnepanuu CUMMETPUH.
6. Jaexrponnas crpykrypa Y/l um nHanomarepuasioB. IIK 3.1 Ycranasausaer
CBSI3b COCTaBa, CTPYKTYpPbl M CBOICTB MAaTepPHAJIOB, B TOM YHCJIe
HAHOMATEPHUAJIOB, € TEXHOJOTHYECKHUMHM H IKCIUIyaTAIIMOHHBIMH CBOWCTBAMU
{0ecema} (64.)[1,2] KBauTOBBIE umMcina, npuHuun 3anpera llaynu, 3anonHeHue
AJIEKTPOHHBIX 000sI0ueK. TUIBI aTOMHBIX CBSI3€l B B HAHOMATEPUATIOX
7. Yarpaagucnepcubie 1 HaHomatepuaJbl. IIK 3.1 YcranaBiauBaer cBsi3b COCTaBA,
CTPYKTYpPbl M CBOWCTB MAaTepuajoB, B TOM 4YHCJe HAHOMATEPHAJIOB, C
TEeXHOJIOTHYECKMMH M IKCIuTyaTanuoHHbIMU cBoicTBamu. IIK 3.2 Pa3pabarbiBaer
PEKOMEHJAAMM 1O COCTABY M cmocodaMm o0padOTKM KOHCTPYKIMOHHBIX
KOMIIO3UIIMOHHBIX M HHBIX MATEPHAJIOB M TEXHOJOrMH HMX Moaupukanum u
ynpouHnenus {06ecena} (64.)[1,2,4,5] knaccudukanus Y]l 1 HaHOMaTEpUAJIOB.



TexHoJIOrusl U3rOTOBIICHHUS.

8. Crpykrypa Y/ u nanomartepuajioB. IIK 3.1 YcranaBiuBaer cBsi3b COCTaBa,
CTPYKTYPbl M CBOWCTB MAaTepHajloB, B TOM 4YHCJIEe HAaHOMATEPHAJIOB, C
TEeXHOJIOTUYECKHUMH U IKCIJIyaTAllHOHHBIMHU cBoiicTBamu {0ecena} (84.)[1,4] Tuns
KPUCTAINTIMYECKUX PENIETOK, CUHTOHHMM, 3JIEMEHTApHbIE SYEHKH, WHJIEKCh Muiepa,
KOOPAMHAIIMOHHBIE YHCIIA.

9. IlpumeHeHMe HAHOMATEepPHAJIOB B CcoOBpeMeHHbIX TexHojgorusx. IIK 3.2
PaspaldarbiBaeT pekoOMeHJAAMH IO COCTaBy H  cmocodam  00padoTKHU
KOHCTPYKIUOHHBIX KOMIIO3UIMOHHBIX W HHBIX MATEPHAJIOB W TEXHOJOTHU HX
moaupuxkauuu u ynpoudenus. IIK 3.1 YcranaBiauBaer cBsi3b cocTaBa, CTPYKTYpPbI
U CBOMCTB MAaTEpPHAJIOB, B TOM 4HCJI¢ HAHOMATEPHUAJIOB, ¢ TEXHOJIOTHYECKUMH H
IKCIIYATAIIMOHHBIMH cBoMicTBamMu {0ecena} (64.)[2,4,5,7] O6nactu npumenenus Y/l
¥ HAHOMATTIEPUAJIOB B BHICOKOTEXHOJIOTMYHBIX 001aCTsIX MIPOU3BOICTBA.

CamocrosiTesibHasi padora (604.)
10. nexknuu, npakrtudeckue 3auatusi, CPC. IIK 3.2 PazpadaTbiBaeT peKOMeHIalMH
10 COCTABY H €N0Co0aM 00pad0TKM KOHCTPYKIMOHHBIX KOMIIO3UIIMOHHBIX U UHBIX
MaTepuajJoB M TexHoJiormu wux Moaupukanmu u ynpounenus. I[IK 3.1
YcraHaBiuBaeT CBfi3b COCTaBa, CTPYKTYPhI U CBOIICTB MaTepuajioB, B TOM YHCJIe
HAHOMATEPHUAJIOB, € TEXHOJOTHYECKHUMHM H IKCIUIyaTAIIMOHHBIMH CBOWCTBAMU
{ucnmosb3oBanue oOwmiecTBeHHBbIX  pecypcoB}  (144.)[2,4,7] noaroroBka K
MPAKTUYECKUM 3aHATUSIM
11. Jlekuun, mnpaxktuueckue 3anatTusi, CPC. IIK 3.2 PaspadarbiBaer
PEeKOMEHJAUMH [0 COCTaBy M cmocodaM o00padOTKH KOHCTPYKUMOHHBIX
KOMIIO3UIIMOHHBIX M HHBIX MATEPHAJIOB M TEXHOJOTMH HMX MoaupukKamum u
ynpoudHenusi. IIK 3.1 YcranaBiumBaer CBfI3b COCTaBa, CTPYKTYPbl M CBOIWCTB
MaTepuajoB, B TOM YHCJIe HAHOMATEPHUAJIOB, € TEXHOJOTHYECKHUMH U
IKCIUIYATAIIMOHHBIMH CBOWCTBAMM {MCIOJIL30BAHHE OOIIECTBEHHBIX PeECypCcoOB}
(104.)[1,2,5,7] IToaroroBka K JEKIIMOHHBIM 3aHITHIM
12. Jlekuuu, mnpakrtudeckue 3anarus,, CPC. IIK 3.2 PaspabarbiBaer
PEKOMEHJAUMH MO0 COCTaBy MU cmocodaM o00padOTKH KOHCTPYKHMOHHBIX
KOMIIO3UIIMOHHBIX M HHBIX MATEPHAJIOB W TEXHOJOTMH HMX Moaupukanmum u
ynpoudHenus. IIK 3.1 YcranaBiuBaer CBsI3b COCTaBa, CTPYKTYPbl M CBOWCTB
MaTrepuajoB, B TOM 4YHCJI€ HAHOMATEPUAJOB, ¢ TEXHOJOTHYECKHUMH U
IKCILIYATAIIMOHHBIMHM CBOICTBAMHM {HMCIOJIb30BaAHHE OOIIECTBEHHBIX PeCypcoB}
(364.)[1,2,4,5,5,6,7] IloaroToBKa K cl1a4ye SK3aMeHa

5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCleYeHUs CAMOCTOSITEJIbHOW PadoThI
00y4aImuXxcs Mo JTUCUHUIJIMHE

Jns kaxaoro oOywaromierocs oOecleueH WHIWBHAYaJbHbIH HEOTPaHWYEHHBIN
JOCTYTI K AJIEKTPOHHO-OMOIMOTEUHBIM cuctemMaM: Jlanb, YHUBEpCUTETCKAS
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6. Ilepeyennb y4eOHOM JTUTEPATYPbI
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Enudano. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlawp, 2021. — 288 ¢. — ISBN
978-5-8114-1001-9. — Tekct : anexkTpoHHbIA // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/167893 (nmata obpamenus: 28.05.2021).
— Pexxum niocTyma: st aBTOpu3. MOJIb30BaTENeH.

3. Menbmytuna, H. B.

BBenenne B HaHoTexHoJIOTHIO : HayuyHoe m3ganue / H. B. MensmyTuna. - Kamyra :
W3n-Bo nayu. nmut. boukapesoit H. @., 2006. - 131 c. : wi. - bubmmorp.: ¢. 131. - 500
3K3. - ISBN 5-89552-241-6. 10 3k3.

6.2. JlonionHuTENbHAS IUTEPATypa

4. Jlaxtun, FOpuii MuxaitnioBuy MarepuanoBeaenue : [y4eOHUK Uil BTY30B] /
FO. M. Jlaxtun, B. II. JleonTtheBa. - 3-e¢ wu3n., mepepab. u jgom. - Mocksa
Mammnoctpoenue, 1990. - 527 c. : ni. - 91 k3.

7. IlepeyeHb pecypcoB HMH(POPMANUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«/HTEpHET», HEOOXOAMMBIX JIJI1 OCBOCHUS TUCHHUILIMHBI

5. Ycenexu pusznueckux Hayk» http://ufn.ru/
5. «Hayka u xxu3ub»  http://www.nkj.ru/

6. "New Scientist" http://www.newscientist.com/
7. "Physics Today" http://www.physicstoday.org/

8. @®oH OIEHOYHBIX MaTepuaJoB /A MNPOBECACHUA TEKYHIECIr0O KOHTPOJIA
yYCneBaeMoCTu U l'[pOMC)KyTO‘lHOﬁ arrecranuun

CopepxaHne  NPOMEXKYTOUHOW  aTTECTallUM  pPacKpbIBaeTcd B KOMILIEKTE
KOHTPOJIMPYIOIIMX MATEPHUAJIOB, IPEAHA3HAYECHHBIX JUISI IPOBEPKHU COOTBETCTBHUSA
YPOBHSI MOATOTOBKUA N0 jucuuiuinHe tpedoBaHusM PI'OC, koTopble XpaHATCA Ha
kadenape-pazpadboruuke PI1J] B meuarnom Buae u 8 SUOC.

®onx ouneHouHbix Matepuaniop (OOM) mno gucHMIUIMHE TPEACTaBiIeH B
IIPUJIOKEHUH A.



9. IlepeyeHb MH(POPMAIHOHHBIX TEXHOJIOTHiA, HCIOJIb3yeMbIX MPH OCYIIECTBJICHUHU
o0pa3oBaTeJIbHOI0  mpomecca MO0 JUCHMIUVIMHE, BKJIKYasg  INepevYeHb
NMPOrpaMMHOIO0 odecrnevyeHusi U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Jlis yCHemHoro OCBOEHUS AMCLUIUIMHBI HCHOJB3YIOTCS PECYpPChl 3JIEKTPOHHON HH(POPMAIMOHHO-
o0Opa3oBaTeNnbHON Ccpeabl, 00pa3oBaTENbHbIE WHTEPHET-MOPTAJbl, I00albHas KOMIbIOTEpHAas CETh
HuTteprer. B mnponecce M3y4eHHMs IUCUUILUIMHBI INPOMCXOIUT HHTEPAKTUBHOE B3aHMOJCHCTBHE
o0yyaroIerocs ¢ mpenojaBaTesieM uyepe3 JMUHbIH KaOUHET CTyIeHTA.

Nenin Hcnosb3yemMoe nporpaMmMHoe odecrneyeHune
1 LibreOffice
2 Windows
3 Antusupyc Kaspersky
Nenmn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALIMOHHBbIE
CIIPABOYHbIE CHCTEMBI
1 becninatHast snekTpoHHas OubOnmoreka oHmaiiH "EnuHoe OKHO K 00pa3oBaTElbHBIM

pecypcaMm" sl CTYIEHTOB U TPETOJaBaTesieii; KaTalor CChUIOK Ha 00pa3oBaTebHBIC
unTepHeT-pecypesl (http://Window.edu.ru)

2 Hanumonanenas snexkrponHast oubnuorexka (HOB) — cBoOGonHbIi nocTyn uMTareneil k
¢donmam poccuiickux Oubmmorek. CoIep>KUT KOJUIEKIHMH OLHU(POBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JIOCTYTA, TaK U OTPAHWYCHHBIX aBTOPCKUM IPABOM), a TAKKE KaTaJor
u3JaHuil, xpananmxcs B oubnuorekax Poccun. (http://H36.pd/)

10. Omnwucanume  MaTepHAIbLHO-TEXHHMYECKON  0a3bl, HeOOXOAMMOM  JJId
OCYLIECTBJIEHUSI 00Pa30BaTEJbHOI0 MpoLecca M0 JUCHUILINHE

HaumeHoBaHMe cienUAJIbHBIX NOMEILEHUH U MOMeEIIeHUIl JJIsl CAMOCTOATEIbHOMN paﬁoTbI

yueOHbIe ayIUTOPUH JJIsl IPOBEJCHHs YUeOHbIX 3aHATUN

IOMCIICHUA IJIA CaMOCTOSTCILHOM pa6OTI)I

MarepuanbHO-TEXHUYECKOEe OOecTeueHue M OpraHu3aiys o00pa30BaTEIbLHOIO
mporiecca 1o AUCHUIUIMHE JIJI1 MHBAJIUIOB W JIUIl C OIPAHUYCHHBIMU BO3MOKHOCTSIMHU
3I0POBbSI OCYIIECTBIIIETCS B COOTBETCTBUU ¢ «IlonoxkeHrneM 00 0Oy4eHUN WHBAIHIOB
Y JIMI C OTPAaHUYECHHBIMUA BO3MOKHOCTSIMH 3/10POBbS».




