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IIporpamma Bricero o6pa3oBaHus
Hanpagnenue noAroToBKH
[Tpoduns noaroToBKH
KBamupukanus

®opma 00yueHus

MATEPHAJIOB

28.00.00 HanoTexHOIOrUM U HAHOMATEPHAIIBI

[Iporpamma GakanaBpuara
28.03.03 Hanomatepuaisl
Hanomatepuaibl
Baxanasp

Ounas

Pa6ouas mporpaMma aJjaliTHpOBaHa JIJIst JIAL]
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI U MHBAIUIOB

Jloneuk 2024



PaGouas mporpamMma JMCLMILTHEEI «MaTepHajioBeleHHe HAHOCTPYKTYPHPOBAHHBIX
MaTepHAJI0B» Ul OOYYaroIMXCs IO HAlpaBJICHHIO MOATOTOBKH 28.03.03 Hanomarepuaisl
(ITpoduns moxroroBku: Hamomarepuaibl), COCTaBlIeHa HA OCHOBAHHH denepanbHOrO
rOCYJIapCTBEHHOTO 00Pa30BATENBHOTO CTaH/JApTa BBICIIErO obpasoBanus — OaxanaBpuar IO
Hanpasienmio  moxrotoBku  28.03.03  Hasomatepuainsl, — yTBEPXK/ICHHOTO — I[PHKA3OM
Musncrepersa obpasosanus 1 Hayku Poccuiickoil denepanuy Ot 22 cents6ps 2017 r. Ne 968 .
(c m3m. u mom.), [Topsnka opraHu3alMyi ¥ OCYLICCTBICHHSA 00pa3oBaTeNIbHON JEATENBHOCTH 1O
06pa3oBaTebHBIM NPOTPaMMaM  BICIIEro 00pa3soBaHMs — MporpaMMam GakanaBpuara,
mporpaMMaM  CHELMANMTeTa, NPOrpaMMaM — MarkcTpaTypbl, —YTBEPXKICHHOIO — MPHKA30M
MHuHHCTepCTBa HAyKH | BBICIIero obpasosanus Poccuickoi ®enepauu ot 06 anpens 2021 r.
Ne 245 (¢ u3M. U 1011.), B COOTBETCTBHHU C y4eOHBIM IIAHOM, YTBEPXKIEHHBIM Y 4CHBIM COBETOM
®I'BOY BO «JlonI'Y» mns Habopa 2024 roza.

Pa3paboT4mK:

npodeccop Kabeapbl TEOPETHIECKOH PH3HKH /

M HAaHOTEXHOJIOTHUH, ' ' )

JOKT. (hu3.-MaT. HAyK ' Wt‘?‘f B.M. IOpuenko

PaGouas mporpaMma ono0peHa Ha 3aceflaHHM Kadeapsl TEOpeTHYeCKOH (H3UKH U

HAHOTEXHOJIOTHH.
IIporokoin ot 26.03.2024 r. Ne 16

3aseayromuit kadeapoi A.T. Ilerpenko
COI'JJACOBAHO:

JlexaH QU3HKO-TEXHHUECKOro (akyibprera C.A. ®omeHko
28.03.2024 r.

VueGHO-METOMYECKasi KOMHCCHS (PU3MKO-TEXHHIECKOTO (aKyIbT
Ipotokoin ot 27.03.2024 r. Ne 2
[pencenarens B. H. Korenko

PyKoBO/ITE b OCHOBHO#M MPO(hECCHOHATBHOH

06pasoBaTeIbHON MPOrpaMMBI,

1-p u3.-mar. HayK, mpoo. ; A.I'. Tlerpenko
26.03.2024 r. '
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COMYTCTBYIOINE JUCUUILIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3yYEHUE JAHHOM:

JTUCIMIUIMHBI TPOTpaMMbl OakanaBpuaTa: MaTemaTudecKuil aHain3, AHaTUTHYECKas
reoMeTpus U JuHeiHasa anredpa, Juddepennuanbusie ypaBuenus, Beeaenne B crenuaibHOCTb,
Mertozpl aHanu3a U KOHTPOJIE HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIOB U CUCTEM.

1.2. JlucuuruiuHbl, KypcoBble paOOThl M MPAKTUKH, Ui KOTOPHIX OCBOCHHE JAAHHOMN
JTUCITUTIIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIOMICE:

KypcoBass pabora mo "MarepualoBeIeHUI0 HAHOCTPYKTYPHPOBAHHBIX MaTepHAIIOB",
Marepuansl ¥ METOABl HAHOTEXHOJIOTMHM, IIpoM3BOJICTBEHHAs] IMpaKTUKA: IMPAaKTUKA I10
MOJIyYEHUIO MPO(EeCCHOHATBHBIX YMEHUHN U OIbITa MPO(EeCcCHOHAIBHON 1eATeIbHOCTH.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTuKa

HaumenoBanue nokasarerns 3HavYeHHE MOKa3aTess
Ha3Banue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis
noarotoBku: Hanomarepuasnr)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.5.M3.15 MarepuanoBeneHue
y4€OHBIM TIJIAHOM HAaHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB
Yacth 00pa3oBaTeNbHOM MPOrpaMMBbl bazoBas yacth
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acoB 55/198

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus

OO0111€€ KOJIMYECTBO YaCOB
o
& CaMOCTOS-
dopma g1 8 -
S JeKnu- | mabopa- | MpakTU- | TEIbHOMN dopma
o0yueHus 2 2 BCEro
5 OHHBIX | TOPHBIX | YeCKHX | paboThHI + KOHTPOJIS
KOHTPOJIb
Ounas 3 6 32 32 32 102 198 DK3aMeH

3. HEJN JUCHUTIJIMHBI

JlaTb  OCHOBBI 3HAaHUUM IO TEOPETUYECKMM U IPUKIAJAHBIM  BOIPOCAM 11O
MaTepHAIOBEICHUIO HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUEHU A

Komnereniuu WuaukaTopsl PesynbraThl 00y4eHus
OIIK-3. OIIK-3.7. OIIK-3.7.1. 3HaeT TepMOAMHAMUYECKYIO IPUPOIY
Cnocoben Opranusyer CyLIECTBOBaHMS (a3 M UX B3aUMHBIX IEPEXO0JIOB
IIPOBOANTH PEXUMBI OIIK-3.7.2. YMeeT onpeaensiTh pexXuMbl
WU3MEPEHUS U TepMO0OpaboTKH TEPMHUYHON 00paOOTKH KOHKPETHBIX CHCTEM C
HaOro1eHus, IS M3MEHEHHMS | LIeNIbI0 U3MEHEHHSI X CBOMCTB
oOpabaTeiBaTh U CBOWCTB OI1K-3.7.3. BnageeT HaBbIKaMU aHAJM3a TAArpamMm




MIPEACTABISITh
AKCIIEPUMEHTAIIbHBIE
JIaHHBIE

HaHOMAaTCcpHaoB

peabHBIX CIUIABOB, OIPEACICHUS PEKUMOB
TEPMUYHOHN 00pabOTKH KOHKPETHBIX CUCTEM C
1IeJIbI0 U3MEHEHUs X CBOWCTB

OIIK-3.8.
PaccmarpuBaer
PEXKUMBI
TEPMUYECKON
o00paboTku
KOHKPETHBIX
CUCTEM

OIIK-3.8.1. 3Haer OCHOBHBIE PEXKUMBI
TEepPMHYECKOI 00paOOTKH KOHKPETHBIX CHCTEM
OIIK-3.8.2. VYmeer  ompeaensTb  PEKUMBI

TEPMUYECKON O0OpabOTKH KOHKPETHBIX CHCTEM C
EeNIbI0 N3MEHCHUS UX CBOUCTB
OIIK-3.8.3. Bnageer HaBbIKaMH aHalM3a pPEXKUMa

TEPMUYECKOI 00paObOTKN KOHKPETHBIX CHCTEM

o. I[TPOT'PAMMA JJTUCLHUITJINMHBI

HasBanue temnl

Kpartkoe coneprkanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. MarepuanoBeaeHue
HAHOCTPYKTYPHUPOBAHHBIX MATEPHUAJIOB

®da3oBbIi IEpexo/1 "KUIKOCTh-TBEPAOC
TEI0»

da30BbIi IEpEX0 "KUIKOCTH-TBEPAOEC TEION

KpI/ICTaJ'IJII/I‘ICCKOG CTPOCHHUC MAaTCPUAJIOB

KpI/ICTaJ'IJ'II/ILIeCKOG CTPOCHHUC MATCPUATIOB

JlnarpaMmbl COCTOSHUS

JlnarpaMMbl COCTOSHUS

I[I/Ial"paMMLI COCTOSAHUA CUCTEM C TPCMI-
YCTBIPbMS KOMIIOHCHTaAMU

I[I/Ial"paMMLI COCTOSAHUA CUCTEM C TPCMI-
YCTBIPbMA KOMIIOHCHTAMU

Jnarpamma coctosiHus "xKene30-
yraepon"

Huarpamma cocrosinus "xeine3o-yriepon”

®da30BbIC IPEBPAICHUS B CTAJISAX ITPU
TepMHUYECKON 00paboTKe

da30BbIe IPEBPAIICHHS B CTAISX TIPH
TePMUYECKON 00paboTKe

@da3oBbIC IPEBPALLICHUS B
MHOTOKOMIIOHEHTHBIX CUCTEMaX Ha
OCHOBE XKeJe3a

®a30BEIC MnpeBpalcHsA B MHOTOKOMITOHCHTHBIX
CHUCTEMAX Ha OCHOBC XKCJIC3a

dazoBbIe paBHOBECHUS B
HAHOKPHUCTAJIMUCCKUX MaTCprajaax

@da30BbI€ pABHOBECHUS B HAHOKPUCTATMYECKUX
MaTepuaniax

6. CTPYKTVYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1.

dopma o0ydeHus — ogHasi, Kypc — 3, ceMecTp — 6

HaumeHoBaHus pa3/ienoB U TeM KomiecTso 4acon
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Bcero

Paznen 1. MarepuanoBenenue 32 32 32 102 198
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEPHUAIOB
®Da30BbIN MTEPEeX0]T JKUIKOCTh-TBEPIOE TEII0 4 4 4 13 25
Kpucraiinndeckoe CTpoeHHE MaTEPUAJIOB 4 4 4 13 25
Jlnarpammbl COCTOSTHUS 4 4 4 13 25
JlnarpamMmbl COCTOSTHUSI CUCTEM C TPEMS- 4 4 4 13 25
YETHIPHMST KOMITOHEHTaMH
Junarpamma coctosHus "kene3zo-yriepon” 4 4 4 13 25
®da30BbIe MPEBPAICHUS B CTAISAX MIPU 4 4 4 13 25
TEPMUYECKON 00paboTKe
®a30BbI€ IPEBPALLCHUS B 4 4 4 13 25
MHOTOKOMIIOHEHTHBIX CHCTEMaX Ha OCHOBE
xKernesa




®da3oBbIC PABHOBECHS B HAHOKPHUCTATMYECKUX 4 4 4 11 23

MaTepHaiax

WNTOI'O [10 KOMITOHEHTY OIIOII 32 32 32 102 198
7. OLIEHOYHBIE MATEPUAJIbI (CPEACTBA) UI TEKYIIEI'O KOHTPOJIA

YCIHEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMA

7.1.  KoHTpoibHBIE BOIPOCHI

Pazpgen 1

®a3oBbIil Iepexo1 "KUIKOCTh-TBEPIAOE TEIOY

Kpucrannmueckoe ctpoeHue MaTepraion

JlnarpaMMbl COCTOSTHHSI

JluarpaMMbl COCTOSIHHUSI CUCTEM C TPEMS-YEThIPbMsI KOMITOHEHTaMU
Kinaccudukanms HeMeTaTHYECKUX MaTePHAIIOB.

orwbpPE

Pasznen 2

6. Tepmormmnactel. Ctpoenue. Kitaccudpukamms. O6actTs NpUMEHEHUS.

7. Peakromnactel. Ctpoenue. Knaccudpukanus. O6mactb IpUMEHEHHUS.

8. Kommnosunnonnsie matepuainsl. Ctpoenne. Kiaccuduxanus. O61aacts mpuMeHEHUS!.
9. Pe3unsl. Crpoenue. Knaccudukamus. O6sactb NpuMEHEHHUS.

10. Knaccugukanus BUIOB TEPMOOOPAOOTKH.

7.2.  Tewmbl nuCbMEHHBIX PabOT (TUITBI 33/1a4)

— Jmarpamma cocrosinus "xene3o-yriepon”

— dazoBbIe IPEBPALICHHS B CTATSX MIPH TEPMUIECKOH 00paboTKe

— @a30BbIe MPEBpaICHUS B MHOTOKOMIIOHEHTHBIX CUCTEMaX Ha OCHOBE JKeie3a
— dazoBble paBHOBECHS B HAHOKPUCTAINYECKUX MaTepHaIax

Tembl 1abopaTOpHBIX PaboT:

— 3ammTa OT peHTTEHOBCKOTO M3IIyUEHHSI U JO3UMETPHSI.

— VI3y4yeHus peHTI€HOBCKHX TPYOOK, anmapaToB, KaMep U TUIIOB CheMOK

— PentrenoBckuii nudpakTomMerp.

— Ompenenenne OCHOBHBIX TApaMeTPOB AU(PPAKIIMOHHBIX MAKCUMYMOB.

— IlpenusuoHHOE oOmpeneneHue MEePUOJOB KPUCTAUIMUECKOW PpEIIeTKH METOJ0M
HKCTPATIOJISALMH.

— Omnpenenenue Tuma TBEPIOro pacTBOpa.

— Merogp Jlays. Onpenenenue OpueHTUPOBKH KPUCTAILIA TI0 JIayeTpaMoio.

— Merton Bpamenus. OnpeaeneHue NepruoioB UACHTUYHOCTH KpUCTaJlIa.

— Teopernueckuii pacueT 1UPpakTOrpaMMBbl BELIECTBA

KonTtponbHast paboTa Mo HpoBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C

HCIIOJIb30BAHUECM YKA3aHHBIX BBIIIC KOHTPOJIbHBIX BOIIPOCOB.

7.3.  Obpazern conepkaHus YK3aMEHAIIMOHHOTO Ouiera
JloHenKni rocyJapCTBEHHbIN YHUBEPCUTET
®u3NKO-TEXHUYECKUH (PaKyIbTeT
Kadenpa teopernueckoit PuU3NKu 1 HAHOTEXHOJIOTHIT

[Tporpamma Beicuiero oopazoBanusi  IIporpamma 6axanaBpuata
Hampasnenne noarorosku 28.03.03 Hanomarepuassl
[Tpoduns moaATrOTOBKH Hanomarepuanst



®dopma 00yueHus Ounas
Cemectp [ecroi
JucuunimHa MarepuanoBeneHue

HAHOCTPYKTYPUPOBAHHBIX MAaTePUAIOB
DK3aMeHalnOHHbBIN Omiier Ne 1

1. [duarpammbl COCTOSTHUS.
2. Peakrtomnactel. Ctpoenue. Knaccudukarus.
3. Kpucrammyeckoe crpoeHre MaTepraioB

YTBepx/IeHO Ha 3acelaHuM Kadeaphl TEOPETHUECKON (PU3NKKU M HAHOTEXHOJIOTUH, TPOTOKOI Ne
oT 202 .

3aBenyromuii kageapoit

DK3aMeHaTop

B cnywae BeneHus yueOHOro Ipoiiecca ¢ UCHOJIb30BAHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)kaHue OujeTa MOKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAaHUKM O0YYAIOMIMXCS MO JUCHUIUIMHE mpoBoauTcs 1o 100-0ammsHON
HIKajle MCXOJs M3 MakCUMyMa, MpHBEIEeHHOro B Tabiuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpUU OIICHWBAETCS HAa OCHOBE TAKHX KPUTEPHUEB KaK IOCENIAeMOCTb 3aHSATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/laHHi, aKTUBHOCTh BO BpeMs
IIPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUH (ydyacTHe B OOCYKIEHHM TEKYLIEro u
HpoiiIeHHOr0 MaTepuaia, peleHne 3a1a4 1 T.11.).

8.1. Cemectp 6

Howmepa pasaenos Buner pabot Maxcnmanbioe
pa pasi PP KOJINYEeCTBO 0aJIJIOB
Oprann3annoHHO-y4eOHas paboTa B ayTUTOPUH 20
CamocrosTenbHas paborta 10
[TpakTryeckne padoThI 10
1

JlaGopaTopHbie pabOThI 10
KontponbHas paboTa o T€OpeTHIECKOMY 10
MaTepuainy

NTOTI'O 60

DK3aMeH 40

OO01muii UTOT 3a CeMecTp 100

CooTBeTcTBHUE 0AJLIIOB OIIEHKE

OreHka 1o nATHOAIIILHOM IIKaje
ECTS | Dx3amen, nuddepeHnnpoBaHHbIi 3auer
3ayer

KommmuectBo 0amioB
u3 100

90-100 A OTJINYHO 3a4TEHO




80-89 B X ODOLLO 3a4TEHO
75-79 C p 3a4TEHO
70-74 D 3a4TEHO
60-69 E YJIOBJICTBOPUTEIILHO B—
3559 FX HEYJIOBJICTBOPUTEILHO HC 3a4TCHO
0-34 F HE 3a4TE€HO

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCcTallMi 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIUBHUYalIbHBIX OCOOEHHOCTEMH:

1) JUTSL CIICTIBIX U CTa00BUISIINX:

— JeKuuu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHATH3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeYeHUEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpPU  HEOOXOJMMOCTH  IPENOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEITMYUBAIOIIIX
YCTPOUCTB;

— MUCHMEHHBIE 3a7[aHus O(POPMIISIFOTCS YBETUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ caOOCIbIIIAIUX

— JEKIH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMEH TPOBOJUTCS B MHCHBMEHHOM (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnapara:

— ek Oo(QOpMIISIIOTCS B BHUJAE OJEKTPOHHOIO JOKYMEHTa, JOCTYMHOIO C
MIOMOIIBI0 KOMITBIOTEPA CO CHEIHATH3HPOBAHHBIM IIPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 33J[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (POpPME HMITH BBIMTOJHSIOTCS B IIUCHMEHHOU
(dopme Ha KOMITBIOTEpE.

[Ipy HEOOXOTUMOCTH TPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTeCTallk I OOYYarOIIMXCS
YCTAQHABJIMBAaeTCSI C Y4€TOM HX HMHIUMBUAYAJIBHBIX TNCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JOMYCKAeTCs C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K HH(GOPMALIMOHHBIM U OMOIMOrpadMuecKuM pecypcam B CETH
WuTepHer s kaxkaoro oOywaromierocst B (gopMmax, aJalTUPOBAHHBIX K OTPaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSTHSL MHPOPMALIIU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX :

— B IIEYaTHOM (pOopMe yBETUUYEHHBIM IIPUPTOM;

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

— B IeYaTHOI Gopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO aIapara:

— B IIEUaTHOH opme;

- B (hopMe AIEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

VYuebuble 3aHsATHA mpoBoaATcs B 4 yuyeOHom kopmyce Jonl'Y (r. [omemk, mp.
Tearpanbnpiid, 13). s mpoBeneHHMs NPaKTUUECKUX M JIA0OPATOPHBIX 3aHATHUH TpeOyeTcs
ayauTopusi, 000pyJOBaHHAS MEIOBOW MIIM MapKEPHOW TOCKOW, MYIbTUMEAUWHBIA MPOEKTOP U
9KpaH, HOYTOYK, KOMIUIEKT y4eOHOM MeOenu Al CTYACHTOB, pabodyee MECTO IMpernojaBaTes,
BbIX0J1 B IHTEpHET — IPOBOIHOM HJIH ¢ UCTob3oBaHueM Wi-Fi.

Jlis caMoCTOSITeNIbHOM paboOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOAMOTEKH YHHBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPe/CTaBIeHHOE B y4eOHO-METOJUYECKOM KaOHHeTe
Kadeapbl TCOPETUICCKON PU3UKU M HAHOTEXHOJIOTH (ay/1.256).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh  y4eOHble MaTepuaibl 110
JTUCITUIIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmnoHHOTO 00pazoBaHUS
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUn TUCHUIIIMHBI TPUMEHSIOTCS JICKTPOHHOE O0Yy4YeHHUE U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEIILHON pabOTHI.

11. PEKOMEHAYEMA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. MarepuanoBeeHHE M TEXHOJIOTHUS KOHCTPYKIIMOHHBIX MaTepuanoB : Yu4eb. s
crynerToB BTy30B / FO. I1. Connnes, B. A. Becenos, B. I1. Jlemsauesuu u ap. ; [Tox pen. FO. IT.
Connues. - 2-e u3f. - M. : MUCHC, 1996. - 576 c.

2. Munocnasckuii, A. I'. KoHcniekT nexnmii o Kypey "MarepuanoBeieHue, TeXHOIOTHS
KOHCTPYKIMOHHBIX MatepuaioB" / A. I'. Munocnasckuit ; ['OY BIIO "Jloneuxuit
HalMoOHANBHBIN yHUBepcuTeT". - Jlonenk : lonHY, 2016. - 340 c.

3. I'ennep, 0. A. MatepuanoBenenue : Metopl aHanu3a, 1ad. padotsl 1 3anaun / FO. A.
Iennep, A. I'. Paxmrant ; [lox o6mr. pen. Paxmranra A. I'. - 4-e uza. - M. : Metamnyprus, 1975.
-447 c.

4. TepexoB C. B. ®usuka HanooOnekToB: [yueOHoe mocooue] / C. B. Tepexos, B. H.
Baproxun; 'OY BIIO «/losHY» - Honeux: JouHY, 2013. — 418 c.

11.2. JlononHMTENbHAs IUTEpaTypa

1. Marepuanosenenue : YueO. qist Bry3os / b. H. Apzamacos, . U. Cunopun, I'. ©.
Kocomnamnos u zp. ; [Tox o6ur. pea. b. H. Ap3amacosa. - 2-e uza. - M. : MamuHoctpoenue, 1986.
-383 c.

2. KoctopHos, A. I'. MarepuanoBe/ieHHe TUCIIEPCHBIX U MOPUCTBIX METAJIOB M CIJIaBOB
= Material sciences of dispersible and porous metals and alloys : B2 1. T. 2 / A. I'. KocTopHOB ;
Pen. M. K. Ilynuna ; Hau. akan. Hayk Ykpaunsl ; MH-T npoGiiem matepuanosenenust um. M. H.
®panuesunya. - K. : Hayk. nymka, 2003. - 552 c.

12. NHOOPMALMOHHBIE PECYPCbI

1. Hauunonanbuas 3JIEKTPOHHAas OndmMoTexa (H3B): dbenepanpHas
rocyaapctBeHHas uH(opMaimonHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocynapcTBeHHas oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jgoctyma: cBOOOIHbBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrieyeHus. — TeKCT: JIEKTPOHHBIH.
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: IIEKTPOHHBIN.

3. Hayunast snextponnas OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum moctyma:
cBOOOHBIN. — TeKCT: NEKTPOHHBIH.

4. DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBI.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
[IOJIb30BaTeIeH. — TEKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JlonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Haywnoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenusi: 01.09.2023). — Pexum gocTyma: MOHUCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarene Jonl'y.

8. daexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (koproparusHas nuten3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD m1st cBoO0AHOTO MPOrPaMMHOTO 0OECTICUSHHUS ).
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