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IIporpamma coctaBneHa ¢ yderoM @DeneparbHOrO rOCYJapCTBEHHOrO 06pa3s0BATENBHOTO
cralijapra BbiCIIero 00pa3soBaHWs — MarkcTparypa HampasieHHs mnoxarotoskd 28.04.03
Hanomarepuainsl, yTBEpXKACHHOTO NpHKa3oM MuHHCTepcTBa 00pa3oBaHHMs M HayKd POCCHICKOM
@enepanun or 22 cents6ps 2017 r. Ne 966; Ha ocHoBaHuM ['0CyapcTBEHHOr0 06pa30BATENBHOTO
craHjapra Beicumero npodeccuonansHoro obpasopanus Jonenxoit Hapomuoit Pecny6muxu (I'OC
BIIO JIHP) mampasnenus moarotoBku 28.04.03 Hamomarepmansl (KBaiu(uKamus: «Maructp),
YTBEPXKICHHOTO IpHKa3oM MunucTepcrBa o6pasoBanus u Hayku JIHP ot 28 mas 2020 r. Ne 85-ir;
Ilopsinka opranm3amue  y4eGHOTO Tpomecca B OOpa3soBAaTENbHBIX OPraHM3AlMAX —BHICIIENO
npodeccrHoHansHOro obpasoBanus J{onenkoit Haponnoit PecryOmnuku, yTBep)KIEHHOTO MPHKa30M
MunucrepcrBa obpasoBanust 1 Hayku JTHP Ne 1171 ot «10» HOosOpst 2017 r.; yuebHOro miaxa u
OCHOBHOM oOpa3zoBaTenbHOM mporpaMvbel HaHoMaTepuanbl M HaHOTEXHOJIOTHH HAIIPaBJICHUS
nozaroroBku 28.04.03 Hanomarepuansl, pazpaboranueix B 'OV BIIO «JloHenkuit HaMOHAIBHBIH
YHHUBEPCHTETY.

PazpaboTuux:

B.H.c., noxtop ¢u3s-mar Hayk,

npodeccop Kadeapsl TEOPETHIECKOH

(u3HKH ¥ HAHOTEXHOJIOTHi i Metios JI.C.

ITporpamma y4eOHO# AUCIUILTHHEI YTBEpIKIeHa Ha 3acelaHiH KadeIphl TEOPETHYECKOM
(bU3MKH X HAHOTEXHOJIOTHi

ITpotokon Ne 19 ot «11» mrons 2020r.

3aB. kadeaps! TeopeTHUECKON HU3UKH H HAHOTEXHOIOTHIA Baproxun B.H

IIporpamma y4e6HOM IUCHUIUIMHBI oj00peHa ydeOHO-MeToauueckoit KOMHUCCHEH
(HU3HKO-TeXHHYECKOTO (haKymbTeTa

ITpotoxon Ne 6 ot «23» wmionst 2020 .
i

[Tpencenarens yueGHO-METOIHYECKOM
KoMHccHHU (aKyipTeTa = Kotenko B.H.
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1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

Hucuummuaa «CoBpeMeHHbIe (DYHKITMOHALHBIE MATEPHAIIBI» OTHOCHTCS K BapUaTUBHOM
gyactu bnoka 1 «Juctnunmuael  (Momynw)» 1o HampaBieHuto noarotoBku  28.04.03
HanomaTtepuaiisl (Maructepckas nporpamma: Hanomarepuanbl 1 HAHOTEXHOJIOTHH).

JNucuunnuHa  peanusyeTcss Ha  (U3MKO-TeXHUYECKOM  (Qakynbrere  Kadeapoii
TEOPETUYECKONW (PH3UKM M HAHOTEXHOJIOTHH. J[si M3ydeHus NaHHOW Y4eOHOW AMCIUITITMHBI
HEOOXOUMBI 3HAHUS, YMEHHUS U HABBIKH, CPOPMUPOBAHHBIE B MPOLIECCE U3YUEHHUS MPEAMETOB
«MarepuanoBe/icHHe HAHOCTPYKTYPUPOBAHHBIX MaTepuanoBy, «JledekTel B KpHCcTamiax,
«Marepuainsl 1 METOJIbl HAHOTEXHOJIOTUI» Ha MPEIbIAYILEM YPOBHE 00pa30BaHHUS.

Cocrout u3 monyins: «CoBpeMeHHbIE PYHKIIMOHATHHBIC MAaTCPUAITBD.

[lonydyeHHble 3HAHMS HCIOJIB3YIOTCA CTYJEHTAMH BO BpEMs BBIIIOJIHEHUS Hay4yHO-

MCCJICIOBATEILCKOM pabOThI MPU HAMMMCAHUN MaruCTEPCKOM JUCCEpTAIIH.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUnIuUHbl

Hanpanenune noarotoBku

28.04.03 HanomaTepuassl

Marucrepckas nporpamma

HaHOMaTepI/IaJ'ILI 1 HAHOTCXHOJIOTHH

OO6pa3oBarenbHasl porpaMma

aKaJeMHUEeCcKasi MarucTparypa

Kpanudukanms

Marucrp

KonnuecTBo copepkaTeabHbIX MOTyIEH 1

JucuummHa o0s13aTeTbHON / BApHATHBHOM

o JlucuunimHa BapuaTUBHOM YacTU
4acTH 00pa30BaTEIbLHOM MPOTPaMMBbl

®opmel koHTpost (MK, sk3amen, 3auer) DK3aMeH, MOAYJIbHBIH KOHTPOJIb

Mokasatem ouHas popma 3ao4Has hopma
00y4eHus oOyueHus
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 5 5
I'on moaroToBku 2 2
Cemectp 3
KonuuecTBo yacoB 180 180
- JICKITHOHHBIX 14 2
- IPAKTUYECKUX, CEMUHAPCKHUX 42 8
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 124 170
B T.4. UHAMBHUAYAJIbHOE 33/I1aHHE

HenennHoe KOIHUYECTBO YacoB, 4 10

B T.4. ayJUTOPHBIX 4 10

3. OIIUMCAHHME JUCHUIIJINHBbI
eau u 3agaun.
Ilenv — pa3BUTH y CTYJEHTOB HEOOXOAMMBIE OOIINE U CIEIUATbHBIE KOMIIETEHIIUN B 00IaCTH
COBpPEMEHHBIX (Q)YHKIIMOHAIBHBIX MaTepPHAJIOB.
3anaum:
a) TOBBIIIEHUWE 3HAHUN IO METOJaM IOJIyYE€HHUs, CTPOEHHS M CBOWCTB (DYHKIMOHAJIBHBIX
MaTepUasoB, a TAKXKE UX MPAKTUYECKUX MPUMEHEHUI
0) TMOBbIIIEHWE YMEHUH TPOBOJUTH KOMIBIOTEPHBIE SKCHEPUMEHTHI JUISI MOJIEITUPOBAHUS
HBOIIOIIMU COCTOSHUHN (PYHKIIMOHAIBHBIX MAaTEPHUAJIOB MPHU PA3IUYHBIX BHEITHUX BO3JICHCTBUAX
B) YMEHHE OTCJIEKMBATH 32 COBPEMEHHBIM COCTOSIHUEM HayKH O (yHKIIMOHAJIbHBIX MaTepuaniax,
YMEHHE OCYIIECTBIIATh HHTEPHET MOUCK TUTEPATyPHI 10 TaHHOH mpodieme.
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TpeGoBanuss Kk pe3yJbTaTaM OCBOeHHSl NUCHUILIMHBI: [Iporecc u3yueHUS AUCHUILIHMHBI
«COBPEMEHHBIE ®YHKIIMOHAJIbHBIE MATEPUAJIbl» HampaBieH Ha ¢GopMUpOBaHUE
3JIEMEHTOB cleAyronux KommneTreHunil B cooTBeTcTBUU ¢ PI'OC BO P® mo HampaBieHUIO
noarotoBku 28.04.03 Hanomatepuanbl U OCHOBHOM 0Opa3oBaTelbHOW IPOTrpaMMBbl  BBICILETO
npodeCCHOHATBHOIO  00pa30BaHUs Hanpasienusi noaroropkn 28.04.03 Hanomarepuaiibl
(Marucrepckas nporpamma: Hanomatepuaibl 1 HAHOTEXHOJIOTHH):
a) ynuesepcanvnuoix (YK):

CnocobeH  NpUMEHSTh  COBPEMEHHbIE  KOMMYHHKATUBHBIE  TEXHOJIOTUM  JJIA
aKaJIeMH4YecKoro u npodeccuonanbHoro B3aumoeicteust (YK-4);
0) oowenpogpeccuonanvnuix (OIIK):

CriocoOeH BBITIONHATH HWCCICAOBAHUS TIPH PEIHICHHMH WHXXEHEPHBIX M HAY4HO-
TEXHUYECKHUX 3ajay, BKJIOYas IUIAHWPOBAaHHUE M TIOCTAHOBKY CIIOKHOTO OKCIEPUMEHTA,
KPUTUYECKYIO OIICHKY M UHTepIpeTanuio pe3yabratoB (OI1K-4) ;

CrnocobeH HCHnoab30BaTh HMHCTPYMEHTapuil (opmanu3aluy WHKEHEPHBIX, HAY4YHO-
TEXHUYECKHUX 3ajlay, TNPUKIAJHOC TMPOrpaMMHOe OOeCleueHHe [UIsi MOJACITHPOBAHUS U
POCKTHUPOBAaHUS 00BEKTOB, cucTeM U mporeccoB (OITK-5) ;

8) npogheccuonanvnuvix (IIK):

HAYYHO-UCCNIE006aAMENbCKAA 0eAMENbHOCHb:

criocoOeH (opMyIMpOBaTh 3a/JadyM, CBS3aHHbIE C peanu3anuell NpodecCHOHATbHBIX
byuknui (IK-1);

CIOCOOEH  CaMOCTOSITENbHO TMPOBOJAMTH HAy4YHO-HCCIENOBAaTENbCKUE padOThl 10
CO3/JIAHHUI0,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOCcHuCTeM 1 Hanomatepuainos(I1K-2);

CIOCOOEH MPEeACTaBIATh UCTOPUUECKUE ATAIlbl PAa3BUTUS HAHOTEXHOJOTHH, BaXKHeHIIne
OTKPBITUSI OTEUECTBEHHBIX YUEHBIX, HAOOJIee aKTyalbHbIe POOIEMbI, CBSI3aHHBIE C CO3JJaHUEM
U [IPUMEHEHHEM HAaHOCHUCTEM M HaHomarepuaioB B Poccuiickoit ®eneparuu u B mupe (I1K-
5);

RPOU3600CHIBEHHO-MEXHOI0ZUYECKAA 0eAMENbHOCb:

CHOCOOEH K MNpOQEeCcCHOHANBbHOM JKCIUTyaTallud COBPEMEHHOTO OOOpYyIOBaHUS U
prOOPOB (B COOTBETCTBHU C IEIIMHU MarucTepckoii mporpammal) (ITK-6);

OpP2AHU3AUUOHHO-YNPAGICHYECKAA 0eAMEIbHOCHb:

TOTOB K OCYIIECTBJICHHIO OpraHU3allMOHHBIX  MEPONPHUATHH 10  pealu3aluu
3aIUTAHUPOBAHHBIX HAYYHO-UCCIIEI0BATENECKUX PAbOT, CIIOCOOEH KOHTPOJIUPOBATh COOTIOACHUE
TEXHUKHU 0€30IIaCHOCTH U periiaMeHTa BbinoaHeHus pador (I[1K-9);

NPOEKMHAsL 0eAMenbHOCHb.

CIOCOOEH  y4yacTBOBaTh B  MOJAIOTOBKE U peAIM3alUd  HAy4YHBIX IPOEKTOB
pecyOIMKaHCKOTO YPOBHS, a TaK)Ke MEXAyHapoaHbIX rpanToB ([TK-14).

B pesysabTare n3y4eHusi JMCHHUILIMHBI CTYACHT J0JIKEH

3Hamp: OCHOBHBIE TUIIBI (DYHKIIMOHAIBLHBIX MaTepUAIOB, UX CBONCTBA U BOZMOXHbBIE 001acTH
IPUMEHUMOCTH.

yMembp: PACCUUTHIBATH M MPOBOAUTH KOMIBIOTEPHBIE SKCIIEPUMEHTHI IO MOJEINPOBAHUIO
HBOJIIOIMM ITUIOTHOCTH CTPYKTYPHBIX JE(PEKTOB sl TOJMKPUCTAIIOB MpH 00paboTKe HX
metomamu MIIJ], a Takke KOMIBIOTEPHbIE SKCIEPUMEHTHI JJS M3yYEHUS H3MEHEHUS
KOMIIOHEHTOB CTPYKTYpHOrO Tapamerpa B cruiaBax ['eiiciepa mpu (a3oBbIX Iepexojax B

3aBUCUMOCTH OT USMECHCHUSA TEMIICPATYPhI NJIM BHCIIHUX BOS}IGIZCTBI/Iﬁ.

6/1a0emb: HaBBIKAMM aHAJIMTUYCCKOr0 aHalIN3a B KOMIIBIOTCPHOI'O MOJACIIMPOBAHUS



4. COIJEPXKAHHUE JUCHUIIJIMHBI U ®OPMbI OPI'AHU3AIIUU YYEBHOI'O

MPOLIECCA

MopsiakoBbIi
HOMeEp U TeMa

Kp aTKoO€ COACPKAHUEC TEMBI

Cooeporcamenvutit modyab «Coepemennvle YyHKUUOHATbHBIE MAMEPUATBL)

Tema 1. Beeneuue.

VcTopus BOBHUKHOBEHUS HAYKH O (YHKIIMOHATIBHBIX U
MHOTI0()YHKIIMOHAJIBHBIX MaTepuallax

Tema 2.
Marepuaisl ¢
s dhexkToM nmamsaTi

Hapsiny ¢ npyrumu pyHKIIMOHATBHBIMU MaTepUaIaMU BBIICTICH OCOOBII
KJIacc MaTepuaion, obnanatomux I11D. Dtu marepuana
KJIACCU(UITUPYIOTCS TI0 COCTABY, XapaKTepy MAPTEHCUTHBIX MPEBPAILICHUH,

dopmsl (D11D) HAJIMYMIO MArHUTHBIX WIH YIEKTPUYECKUX MTOACHCTEM U T.J.

Tema 3. Cmnasel ['eiicnepa, obnanaromue Hapsiny ¢ OIID (3a cuer CTpyKTypHBIX
AKTIOaTOPBI U (ha30BbIX [1EPEXO0B) U BEIPA)KEHHBIMU MArHUTHBIMU CBOWCTBaMH,
Ipyrue N03BOJIAIOIINX YIpaBiATh DIID ¢ mOMOIIbI0O MATHUTHBIX MOJIEH. ITO
IIPUMEHEHHUS II03BOJIIET UCIIOJIB30BATh X, KAK YMHBIE MaTEpUAbl B Pa3IMUHBIX
MaTepUasos, aKTI0ATOPAX.

obnaparonmx DI1D

Tema 4.
MapTteHcuTHbIE U
oOpatHbie (a3oBbIe

Baxneiimee cBoiictBo, DI1D,00ycnoBieH KOTepEHTHBIM JBH)KEHUEM
JIBOMHUKOBBIX TPAHUL], BOZHUKAIOIIUX B MAPTEHCUTHOM COCTOSIHUU
BCJICJICTBHE CYIICCTBOBAHMSI PA3IMYHBIX MAPTEHCUTHBIX (a3 ¢

IIEPEXOIbI pa3IMYHBIMM KOMIIOHEHTaMH NapaMmerpa nopsaka. [Ipu mapreHcuTHOM M
00paTHOM IEPEX0/JIE€ COIIPOBOKAAIOTCS MarHUTOKAJIOPUUECKHM,
0apOoKaJIOPUUECKUM U 3JIACTOKATOPUYECKUM 3 deKkTaMu. ITU CBOHCTBA
MOTYT OBITh MTOJIE3HBIMU JIJIS1 CO3/1aHus 0€3(DITIOMTHBIX X0JIOAUIbHUKOB.

Tema 5. | Yka3zana poibs MII/[ B co3iaHuM U yITydIlIEeHUH CBOWCTB ()YHKIIMOHAIBHBIX

MerannactTuuecka | MaTepUajIoB ¢ HOJUKPUCTAIIMUYECKUM U aMOP(QHBIM CTPOCHHUEM.

A nedopmanus | Ilepeunciiensl u oxapakTepu3oBaHbl oCHOBHBIE Buabl MIIJL, a Takke

(MILI) pa3IMYHbIE CXEMbl HarPYKEHUS U UX KOMOMHALINU.

MOJIMKPUCTAIIINYE

CKHUX M aMOPQHBIX

(GYHKIMOHATBHBIX

MaTepHaJOB

Tema 6. OCHOBHYI0 pOJib B (HOPMUPOBAHUH CBOMCTB BCEX MaTE€pHUaIOB PU UX

HepaBnoBecnas ob6pabotke metonamu MITJ] urparoT mporiecchl reHepanuy 1 aHHUTWIISIITAN

HBOJIFOLMOHHAS CTPYKTYPHBIX J1e(heKTOB. [I0CKONIbKY MIIOTHOCTH CTPYKTYPHBIX 1€(hEeKTOB

TEPMOIMHAMMKA pu MIIJ] Bo3pacTaeT Ha MOPSAAKH, TO JUISl ONMMCAHUSI KHHETHKHU THX

MIIJ MIPOIIECCOB U €€ CBSA3b ¢ (POPMUPOBAHHEM OCHOBHBIX CBOMCTB MaTepHasa
Pa3BUT CHEUAIBHBIN MeTO/1 HepaBHOBECHOM TepmouHamuku (HOT).

Tema 7. [IpencraBiensl pa3iuyHble TPUIOKEHUS (YHKIIMOHATIBHBIX MaTePHAJIOB B

TIpuMeHeHus MEJULIMHE B BUJIE HaH06vI/10p06OTOB, 3yOHBIX M JPYTUX KOCTHBIX IPOTE30B,

(yHKIMOHANBHBIX | ACKYCCTBEHHBIX apTepHii U T.1.,

MaTepHaJIoB B

MEJULNHE,

U3MEPUTEIBHON

TEXHUKE U

pPOOOTOTEXHUKE




TemaTnueckunii miian

ConepxaTeabHblil MOAYJb : 1-« CoepemeHnHble hyHKUUOHATIbHbIE MAMEPUATBLY

Koaun4yecTBO 4acoB

Ounas popma oOyueHust

3aounas popma o0yueHus

B T.4. B T.U.
= =
HasBanusi coaepkaTeabHbIX 2l 3 % § e = % §
MoyJieii u TeM ol =| 8| &5l 2| 5| 8] &2|5 /8=
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" 1E18(8 E 218187 ET
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Tema 1. Beenenne. 25 | 2 |6 17 252 02| 1 24
Tema 2. Matepuaisl ¢
appexToM namMaTu GopmMbl 25 | 2 | 6 17 252102 | 1 24
(OI1D)
Tema 3. AKTIOATOpHI U
JIPYTHC HPHMCHCHIA 25 | 2 | 6 17 252 | 02 | 1 24
MaTepHuayioB, 00J1aJal0IINX
OIllD
Tema 4. MapTeHCUTHBIE U s | 2 |6 17 52| 02 | 1 24
oOpaTHbIe (a30BbIE TIEPEXObI
Tema 5. Merannactuyeckas
nepopmarnus (MILJ)
MOJTUKPHUCTATNIMYECCKUX U 25 2 |6 17 252 | 0.2 1 24
aMOop(HBIX (YHKIMOHATBHBIX
MaTepUajoB
Tema 6. HepaBHoBecHas
SBOJIFOIIMOHHAA 25 2 6 17 2521 0,2 1 24
tepmornHamuka MITJ]
Tema 7. llpumeneHus
(GyHKIIMOHATIBHBIX
MaTepUasIoB B MEIUIIUHE, 30 | 2 |6 22 2881 08 | 2 26
U3MEPUTEIILHON TEXHUKE U
pOOOTOTEXHUKE
Hmozo no
cooepicamenbHomMy mooyaro | 180 | 14 | 42 124 180 | 2 8 170
Bcezo uacoeé no oucuuniune
180 | 14 | 42 124 180 2 8 170
SMETOAUYECKHUE PEKOMEHJALINUA JIUIS ITPOBEJAEHU S JIEKIIUOHHBIX,
IMPAKTUYECKHUX Y JIABOPATOPHBIX 3AHSITHIA.
TeMbl JIeKUMOHHBIX 3aHATHI
|JV9 | Ha3zeanue memot Konuuecmeo




n/n uacoe
1 |BBenenue. 2
2 [Matepuaisi ¢ 3pdexrom mamsata Gopmsl (JI1D) 2
3 |AKTIOATOPHI U IpYTHE MPUMEHEHHS MaTepHaioB, oonagarommx 1D 2
4 [Maprencutnsle u oOpaTHbIe (a30BbIe EPEXOIbI 2
5 [Meramnactuyeckas nedopmanms (MIT/]) moTUKpUCTAIITNIECKHX U 2
aMOp(hHBIX QYHKIMOHAIBEHBIX MaTepUAIOB
6 [HepaBHOBecHas 3BOIIOIMOHHAS TepMoguHamuka MIT/] 2
7 [TpumeneHus GyHKIIMOHATBLHBIX MAaTEPUATIOB B METUIIUHE, HU3MEPUTEITHHON 2
TEXHHUKE U pOOOTOTEXHHUKE
BCEI'O 14
TeMbl NPaKTHYECKUX 3aAHATHI
Mo Konuuecmeo
wn Hazeanue memut waCos
1 |OcBouts paboTy MporpaMMHOTO KOMILJIEKCA pacyeTa SBOIIOIHH IIJIOTHOCTH 8
CTPYKTYPHBIX J1e(heKTOB
2 [[IpoBecTH KOMITBIOTEPHBIC IKCIIEPUMEHTHI pacyeTa SBOJIIOIHUH ILUIOTHOCTH 13
nedeKTOB MpU Pa3IMYHBIX MapaMeTpax MOJEIH
3 |OcBouth pabOTy MNPOrpaMMHOrO KOMIUIEKCA pacueTa IBOJIOLHH 5
[apaMeTpoB NopsAKa B ciuiaBax I eiiciepa
4 |[IpoBecTy KOMITBIOTEPHBIC HKCIIEPUMEHTHI pacueTa dBOIOIUN
CTPYKTYPHBIX TTaPAMETPOB MOPSIIKA IPU PA3TUIHBIX MOCITBEHBIX 13
KOHCTaHTax
BCEI'O 42
6. METOAUYECKHE PEKOMEHIALIAA 11O OPTAHU3ALINA
CAMOCTOATEJIBHOU PABOTHBI CTYAEHTOB.
Opranu3anus caMoCTOSITEIbHON PadoThI CTYICHTOB
No Konuuecmeo
W Haszeanue memut 4aCo8
1 |CootHomenue ['m60ca ¢ SBHBIM y4€TOM OCHOBHBIX KaHAJIOB JUCCUTIAIINN 15
OHEPTUH, CBSI3aHHBIX C TeHEepaIlueil 1 aHHUTHISALUEN CTPYKTYPHBIX
e exToB.
2 [Meramractiuaeckas nedopMarus 15
3 |HepaBHOBecHas 3BOJIIONMOHHAS TepMoanHamMuka MITJ] 15
4 |AxTI0aTOpBI 15
5 [MapreHcuTHbIe U 0OpaTHBIE (Pa30BbIe EPEXOabI 15
6 [Matepuainsl ¢ 3pdexrom mamsatu Gopmsl (JI1D) 15
7 |Cucrtema ypaBHEHHMIA, OMMMCHIBAIOIINX YBOJIIOIMIO KOMIIOHEHTOB MTapaMeTpa 15
MopsiKa CIuTaBoB [ eliciepa nmpu BHEMIHeM Harpykenuu it 1D ciydas.
8 [[Ipumenenus GyHKIIMOHATHHBIX MAaTEPUAIIOB B MEIUIIUHE, U3MEPUTEIBHOM 19




TEXHUKE U pOOOTOTEXHUKE

BCEI'O 124

7. AHAUBU Y AJIBHBIE 3AJIAHUS.
Tembl /151 BbINOJTHEHUS] HHAMBHUAYAJIbHON PadoThI

1. TlonoOparh MO JUTEPATypHbIM UCTOYHMKaM (IOMCK B MHTepHeTe) mpuMepsl NPUMEHEHUS
(GYHKIIMOHAJIBHBIX MAaTEPUAIOB B KOCMHUYECKON TEXHUKE.

2. Vcnonp3ys HMHTEpHET pPECypchl HAWTH JIOTOJHUTENbHBIE JUTEPATypHBbIE WCTOYHHUKH I10
npobneme ‘“marepuainbl ¢ dpdexToM mamATH (HOpPMBI, KaK COBPEMEHHBIX (YHKIIMOHATBHBIX
MaTepuaioB”’, B JAyXe Hacrosued nporpammsel. l[IpencraButh OT4eT B BHJE CCBUIOK Ha
COOTBETCTBYIOIIME CalWThl M mombopku crareii B pdf-popmare u aHanmsa HaiijaeHHOM
JIUTEPATYpPHL.

3. Hcnonb3ys HMHTEpHET pecypchl HAWTH JOMOJHUTEIbHBIC JUTEPATypHbIE HCTOYHHUKH IO
npo0JieMe MeraruiacTUYecKor aedopmanui (MHTCHCHBHOW TUIACTUYECKOW aedopManuu), Kak
crocoba ynydimieHus: (YHKIIMOHAJIbHBIX CBOWCTB MatepuainoB.lIpeactaButh oTueT B BHIE
CCBUIOK Ha COOTBETCTBYIOIINE CAlThl U MOA00pKHU cTareil B pdf-hopmare u ananmsa HaiiieHHO#
JUTEPATYPHL.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXYTOYHOM ATTECTAIIUN

1. OnumTe CTPYKTYpy KOMIILIOTEPHON MPOTPAMMBI JUISl PACYETA SBOJFOLMH CTPYKTYPHBIX
NeeKTOB B MOJIUKPUCTAIUIMYECKUX METaIaX U CIIIaBax.

2. KakoBbl 0COO€HHOCTH 3BOJIIOLIUM CTPYKTYPHBIX Je(ekToB B npoueccax MII/1?

3. Kakue Buapr MITJ] nonyumim Haubosee MMpoKoe pacpoCcTpaHeHnue B MUpe?
Ha3zoBute nx 0cOOEHHOCTH U JOCTOMHCTBA. .

4.Kakue npuHUIUIBI 3a7105k€HbI B ocHOBY HOT?

5. AKTIOATOpPBI U Jpyrue NpUMEHEHUs] MaTepuanon, oomanarommx 11D,

6. MapTeHcuTHbBIE 1 00paTHBIE (a30BHIE IEPEXOTHI.

7. Marepuansl ¢ 3pdpextoM namatu ¢opmsl (I11D).

8. IlpumeneHus: GyHKIIMOHATBHBIX MAaTEPHAJIOB B METUIIIHE, N3MEPUTEILHON TEXHUKE U
POOOTOTEXHHUKE.

9. OBPA3ELl MOAYJBHOI'O KOHTPOJIA
(obpazey sapuanma u Kpumepuu OyeHU8aHus,)

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBIIA YHUBEPCUTET»
OU3NKO-TEXHUUECKUH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanoi

Mazucmepcras npoepamma: HaAHOMAmMepuanbl U HAHOMEXHOI02UU
IIpoepamma noozomosxu: mazucmpamypa

Cemecmp 3

Vuebnas oucyuniuna Cospemennvie pynKyuonansnvie mamepuaivl

MOAYJbHASA KOHTPOJIBHASI PABOTA
BAPUAHT Nel
1. Kakwue nmpuHIMIIBI 3a5105k€HbI B ocHOBY HOT?
2. AKTIOQTOpHI U Apyrue NpUMEHEeHUs MaTepraioB, oonagaomux I11D.



3. MaprencutHbie U oOpaTHBIC (Da30BBIC TEPEXOIHI.

YTBepxIeHO Ha 3aceJaHuu Kadeapoil TeOpeTHIecKoil (PU3NKN 1 HAHOTEXHOJIOTHH,
pOTOKOJ Ne or“ 7 20 r.

3aB. kadenpoii

[IpenonaBarens

Kpurtepuu oneHuBanus MO1yJbHOT0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo oannos
3aganue 1 10
3ananue 2 10
3aganue 3 10
Bcezo 30

10. OBPA3EIl DK3AMEHAIIMOHHOT' O BUJIETA
(meopemuueckue 60NPoCcyl K IK3aMeHy, obpasey buiema u Kpumepuii OyeHUBaHus)

Teopemuueckue 60npocwl K IK3ameHy
Kakoro tuna ¢yHKIuoHanbHble MaTepUallbl U3BECTHBI B HacCTOALIEe BpeMs?
KakoBbl 0COOCHHOCTH IBOIOIUHN CTPYKTYPHBIX JIe)eKTOB B Tiporieccax MITJ(?
Kakue Buast MIIJl nonyunin Hanbosee NIMPOKOE pacpocTpaHeHue B Mupe?
HazoBute ocobennoctu u nocrounctsa MITJI.
Kaxue npuHumns! 3ano0xkeHsl B ocHOBY HOT?
AKTIOaTOpPBI U Ipyrue NpUMEHEHHs MaTepraioB, oonagatomux I11dD.
MapreHcuTHbIE 1 00paTHbIE (ha30BbIE IEPEXO/IbI.
Martepuaisl ¢ 3pdextom namaru popmsl (I11D).
[TpuBeauTe NpUMEpPHI MPAKTUYECKUX MPUIIOKEHUH (PYHKIIMOHAIBHBIX MaTEepUAIOB.
10. Ha3oBHTE OCHOBHBIE THUIIBI METO/IOB METAILIaCTHYECKOH ehopMaliin it 00padOTKH
METAaJUIOB, CIUIABOB U aMOP(HBIX MaTEPUAIIOB .
11. PackpoiiTe 0OCHOBHbBIE IPUHIUIIBI TEOPUU HEPABHOBECHOW IBOJIIOLIMOHHOM
TEPMOJIMHAMMKH IS OTIMCAHMSI SBOJIFOLIUH MIJIOTHOCTH CTPYKTYPHBIX A€(PEKTOB.
12. OnumuTe OCHOBHYIO CX€MY MOJIEpHU3aNHU cooTHOomeHus [ n66ca (ocHOBHOE
COOTHOILIEHUE TEPMOJINHAMMKH ) JJIs1 SIBHOT'O BBIJICJIEHUS] OCHOBHBIX KaHAJIOB AMCCUIIAIINN
SHEPTUH, CBSI3aHHOM CO CTPYKTYPHBIMU Jie(peKTamH.
13. KakoBbI OCHOBHBIE OCOOCHHOCTH MapTEeHCUTHBIX MpeBpalieHuii B Matepuanax ¢ I1D?

CoNoOAWNE

rOY BIIO «IOHEIKUA HAIIMOHAJIbHbIA YHUBEPCUTET»
®u3HnKo-TeXHUYECKUH (PaKyIbTeT

Hanpaenenue noocomosxu: 28.04.03 Hanomamepuanwt

Mazeucmepckas npoepamma: Hanomamepuansl u nanomexuonozuu
IIpoepamma noocomosxu: mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna COBPEMEHHBIE ® YHKIIHOHA/IbHBIE

MATEPHAJIbBI
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BUJIET Nel
1. Ocob6ennoctu u nocrouncTea MITJI.
2. Marepuansl ¢ a3¢pdexrom namsatu hopmsl (D11D).
3. OcHoBHBIE OCOOEHHOCTH MAapTEHCUTHBIX MpEBpalleHnii B Matepuanax ¢ JI10.

YTBepKIeHO Ha 3acelaHuy Kadeapoi TeopeTuIecKol (GPU3UKN U HAHOTEXHOJIOTUH, TIPOTOKOJT Ne
(13 2

oT 20 r

3aB. kadenpoii

DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konauuecmeo oannos
3aganue 1 15
3agaHue 2 15
3anganue 3 20
Bcero 50 6a1oB

11. KPUTEPUU OLHEHUBAHUSA
ITo xypcy «CoBpemMeHHBIC (DYHKIMOHAIBHBIC MAaTEPHAIBI IMPEIIOJIaracTcsl MPOBEICHUE
MPOMEKYTOUHON aTTECTallid B BUJIE€ MOAYJIHHOTO KOHTPOJS, BBIMOJHEHUE WHIAMBUIYATbHOU
paboThl U 3K3aMeHa. DK3aMeH CIAI0T CTYACHTHI C 1I€JIbI0 MOBBIIICHUS pEHTHHTA.
Pacnpeodenenue 6annos, Komopsvie MO2ym nOJIYUUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCUYUNIUHDL

Oprasu3zanmoHHo CPC Bcero
yueOHasi paboTa | Uugusuayansuas | Moayabnslii | MHauBuayansHas
CTYACHTA padora KOHTPOJIb | TBOpYeckasi pabora
Max 10 6ammos max 5 6anoB max 30 max 5 6amoB 100 6amnoB
OasoB

HIxana coomeemcmeus 61108 HAUUOHAILHOU WKAJlE

Onenka Ounenka no OuneHka 1o rocy1apcTBeHHON IKaJe Ounenka no
no mkaje | 100-6anabHoiM (3x3aMeH, U PepeHINPOBAHHBIN 3a4eT) rocy1apcTBeHHOMI
ECTS HIKaJIe HIKaJje (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TE€HO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (y1OBJIIETBOPUTEIIBHO) 3aYTEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3a4TEHO

C BO3MO>KHOCTBIO ITOBTOPHOM clauu
F 0-34 2 (HeyIOBJIETBOPUTEIIHHO) HE 3a4TCHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAa4YM NMPH YCIOBUU
00s13aTeILHOTO HAOOpa AOTIOTHUTEIHHBIX OAJITIOB

12. MATEPUAJILHO-TEXHHYECKOE OBECITEYEHUE YYEBHOT O
MPOLIECCA.

HeKHI/IOHHI)Ie U TPAKTUHYCCKHUE 3aHATHA 110 yqe6H0171 JUCHUIIIINHE ((COBpeMeHHI)Ie




11

(GyHKIIMOHAJBLHBIE MaTepUaIbl» MPOBOMATCS B yueOHOU nabopatopun NeOl5 «Mukpo u HaHO
CTPYKTYpbI». O00pya0BaHa KOMILIEKTOM y4eOHOI Mebenu Ha 12 mocagovyHbIX MECT, KOMIUIEKT
pabouero mecra mpemnojasarens, ¢iomacTepHas gocka, macc-criekrpomerp (MU 1201AT-01),
MHKPOCKOI 3JIEKTPOHHBIM pacTpoBblii POM-106 U, ycTaHOBKa [UIs U3y4eHUs] ONTUYECKUX CBOMCTB
TOHKHUX TUICHOK (TI/IT JUAJICKTPUKOB), 1 KOMIBIOTEpP I CHATHUS M OOpabOTKH JaHHBIX C
JMLEH3UOHHBIM POTPaMMHBIM 00€CIIEUeHHEM, JOCTYIIOM K ceTh MIHTepHeT.

CamocrosTenbHast paboTa CTYACHTOB IPOXOIUT B unTanbHOM 3ajie Ne 3 aBropedepaToB u
JUCCepTalui, YKOMIUICKTOBAaH KOMIUIEKTOM YydeOHoi wmeOenmu Ha 50 MOCago4YHBIX MECT,
OCHAIIICH KOMITBIOTEPOM B KOMIUIEKTe (2 IMIT.), pacmojioxkeH Mo azapecy . JloHemk, mp.
Tearpanbubiii, 13, xab. 106.

WuauBuayanbHble U TPYNINOBbIE KOHCYNbTAMU  CTYIAGHTaM JUId  [POBEICHUS
CaMOCTOSITENIbHOW PabOThl MPEIOCTABIISAIOTCS B KaOuHeTe Kadeapbl TeopeTHdecKor (GHU3UKU U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 mocaoyHBIX MecCT,
OCHAILLIEHHOM KOMIIBIOTEPOM B KOMIUIEKTE (1 IIT.), IPUHTEPOM, CKAHEPOM, PACIIOIONKEHHOM IO
anpecy 1. loneux, np. Tearpanbusiii 13, aya. 256.

13.PEKOMEH/IOBAHHAS JINTEPATYPA

Koua-Bo Hanu4yue

Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaumeHoBaHue

n/n B Ou0JIMoTeke BEpPCHHU B

TlonHY IBC

OcHognasa n1umepamypa

1. Metnos JI.C. CoBpemeHHbIe (HYyHKIIMOHATILHBIC
MaTepuaibl(DIEKTPOHHBIN pecypc);yueOHO-METOAUYECKOE
nocobue/JI.C.Metnos,A.I'.Ilerpenko-/1.:JlonHY,2020.-O1

2. TepMmoauHaMuuecKkre MPUHIMIIBI  CaMOOPTaHU3AIIU
KypC JIEKUUH UIsl CTYAEHTOB crnenuaibHocTH 6.040203
"®uzuka" / [aBT.-coct. JI. C. Metnos] ; 'OY BIIO
JloHeUKHUl  HAUUMOHAJIBHBIA  yHUBepcurer, Dusuko-
TexHuueckut  ¢akynpret, Kadeapa nHanopuszuku. -
Homnenk : lonHY, 2015. - 230 c.

3. Metoaudeckue peKOMEHAALMKA @0 H3YYEHHMIO Kypca
"CroxacTuueckue MeToJbl B Qu3uke" : (A1 CTYIAEHTOB
cnermansHocT  6.040203 "¢uszuka") / [coct. JI. C.
Metnos] ; T'OY BIIO J[loHenkuii HalmoHaJIbHbBIN
YHUBEPCUTET, PU3HKO-TEXHUYECKUN (bakynbTer,
Kadenpa nanodusuku. - lonenx : lonHY, 2013. - 144 c.
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4. MeToaudeckue yka3aHusl K BBIITOJIHEHUIO PACUETHBIX
pabort no ¢usuke : (g cTyAeHTOB Pu3. u MaT. pak-ToB) /
[cocT. A. H. Cemko] ; loHenk. Hail. yH-T, Kad. o0m1. 5
bus3ukn U quAakTuKe Gusuky. - JJonenk : JorHY, 2007.
-48 c.

5. Metnos, JI. C. HepaBHoBecHast  3BOJIOIMOHHAA
TepPMOJIMHAMUKA BaKaHCUH H MEXKY3€JIbHBIX aTOMOB.
Teopust mmasnenust tBepapix ten / JI. C. Metnos //
BectHuk JIoHENKOro HaMOHAJIBHOIO YHUBEPCHUTETA
[DnekTpoHHBIN pecypc] : HayuHblid xkypHai. Cepus A.
EctectBennpie Hayku / JloHEIKHMU HAl. YH-T ; PEIKOI.
cepun: C. B. becrranosa (1. pexn.) u ap. - Jlonenk. - 2016,
Ne 2. - C. 70-82.

/Jlonoanumensnasn numepamypa
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[Totimanos B. 1. Monens ¢h6 ¢ha3oBbIX mepexoaoB
BTOPOTO PO/Ia Ha SA3bIKE apaMeTpa MopsIKa U SHTPOIIUH /
B. JI. ITotimanos, JI. C. Metnos // "JloHenknue yTeHHUs
2016. Obpa3oBanue, HayKa U BBI30BBI COBpEMEHHOCTH ",
Mexnaynapoanas HayuyHas koHpepermus (1 ;2016 ;
Honenk). | MexxayHnapoanast HayqHasi KoH(pepeHIus 1
"Nonenkue ureHus 2016. OOpa3zoBaHue, HayKa U BHI3OBBI
coBpemenHoctu" [Tekcr] : MaTepualibl KOH(GEPEHIHH :
16-18 mas 2016 . : [B 7 T.]. DU3UKO-MaTeMaTUUYECKHE,
TEXHUYECKHE HAYKHU U KoJorus. - Pocros-na-J{ony,
2016.-T. 1. - C. 155-157.

Josip, M. 1. JIByXMOI0BbI€ CTPYKTYpPBI TBEPABIX TEI,
MOJTyYEHHBIE NTPU MeraruiacTuaeckon aedopmaruu / M.
N. Josp, JI. C. Metnios, B. M. Tkadenko // "Jlonenkue
yreHus 2017: Pycckuii Mup Kak [UBUIM3ALUOHHAS
OCHOBa HAYYHO-00Pa30BaTEIHLHOTO U KYJIBTYPHOTO
pasButus [lonbacca", MexxayHnapoHas Hay4qHast
KOH(EpEeHIIHsI CTYICHTOB i MOJIOABIX Y4eHbIX (2017 ; 2
Honernk). onernkue urenus 2017: Pycckuit Mmup kak
LUBWJIA3AIMOHHAS OCHOBA HAYYHO-00pa30BaTEIIHLHOTO U
KynbTypHOro pa3Butus JJonbacca [Tekcr] : maTepuans
koH(pepeHHH ... : 17-20 okTs16ps 2017 1. : B 7 T. Dusuko-
MaTreMaTU4YeCcKHe U TeXHUYEeCKue Hayku. - Jloneuk, 2017.
-T.1.-C.135-137.

MetnoB JI. C. OcoGenHoctu (ha30BBIX MEPEXOIOB B
Hectexuomerpuueckux cmiasax / JI. C. Metnos, f. O.
Uucrtuk // "[lonenkue urenus 2018: oOpa3zoBanue, Hayka,
WHHOBAIIMK, KYJIbTYpa H BBI30BBI COBPEMEHHOCTH',
MexnayHaponHas HayuyHass KoHpepenuus (3 ; 2018 ;
Hounenk). Jonenkue urenus 2018: oOpa3zoBanue, Hayka,
WHHOBAIIMH, KyJIbTypa U BbI30BBI coBpeMeHHOCTH : III 4
MexayHnapoanas HayuyHast KoHpepeHIus / [ro1 o011, pe/.
C. B. becnanopoitf] ; T'OY BIIO "Jlonenkwuit
HalMoHaIbHBIM yHUBepcurer" ; ®onn "Pycckuit mup". -
Honenk, 2018. - T. 1 : dusuko-mareMaTH4yecKue Hu
TexHu4yeckue Hayku / [mog o6m. pen. C. B. becnanoBoii].
- C. 86-87.

Metnos, JI. C. ®a3oBble NOPTPETHl HEIMHEHMHOIO
OCLMIIIATOpPa ¢ JBYXsAMHbIM mnoTeHmuaiom / JI. C.
MetnoB // Bicamk  JIOHEHBKOTO  HAIIOHAIBHOTO
yHiBepcutery [Tekcr] : HaykoBmii xypHai. Cepis A.
[Ipupoanuui Hayku / JIoHeIbKUI Hall. YH-T ; TOJIOB. pes.
B. II. IlleBuenko ; peakon. cepii: B. II. IlleBuenko
(romoB. pen.) Ta iH. ; Biam. pexa. C. B. becmanosa. - 2013. -
Ne 1. - C. 109-113.

14, UH®OPMAILIMOHHBIE PECYPCBI
(c yrazanuem nazeanust u noaHO20 21eKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

15. IMPOI'PAMMHOE OBECHHEYEHME (nipu Hanuuum)



http://donnu.ru/
http://library.donnu.ru/
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1. Windows 7 PRO (xopmioparuBnas jutieH3ust JJOHHY Ne 46484614);,

2. Microsoft Office (kopnoparusnas smtensus JOHHY nunensust Ne 46472919);

3. Microsoft Visual Studio (munensust mporpammel DreamSpark mms BeICHIMX y4eOHBIX
3aBEJICHUN );

4. Jlmuensun GPL, Apache, BSD nmns cBo6omgHOoro mporpammuoro odecrnieuenus: FreeLab,
Scilab, Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, XPDF

PabGowyas mporpamma paccMOTpeHa | MEpeyTBEpXKIeHa Ha 3aceJaHud Kadeapsl
TEOPETHUECKOM (PU3UKM M HAHOTEXHOJIOTHI ¢ U3MeHeHUsAMH (0e3 n3meHeHuit) Ha 20 roj.

(13 2

[Tpotokom Ne oT 2020 r.

3aB. kadempoii

PaGouas mnporpamMMa paccMOTpeHa M IepeyTBEep)KIeHa Ha 3aceJaHuMu Kadeapsl
TEOPETUYECKON (PM3MKU U HAHOTEXHOJIOTHIA ¢ M3MEeHEeHUsIMH (0e3 n3MeHeHwuii) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aB. kadenpoit






