MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPALIIN
benepaibHOE TOCYIapCTBEHHOE OF0PKETHOE 00pa30BaTEIBLHOE YUPESKICHHE
BBICIIIETO 00pa30BaHUs
«TonpATTHHCKUI TOCYIAPCTBEHHBIA YHUBEPCUTET

b1.B.04

(undexc oucyuniuHul)

PABOYASA ITPOI'PAMMA JTUCHHUIIVINHBI

MaremaTudeckoe MOJISTUPOBAaHNE U COBPEMEHHBIE MPOOIEMbI HAYK O MaTepuaiax u
nporeccax

(Haumenosanue OUCYUNIUHbL)

10 HAMPABJICHUIO TOJATOTOBKHU
22.04.01 MarepuanoBeicHUE ¥ TEXHOJIOTHU MaTEPHAIIOB

HaIpaBJIECHHOCTH (MPOGUIIH)
WNHXUHUPUHT MEPCTICKTUBHBIX MAaTEPUAIOB U JUATHOCTUKA MMOBEACHHS MAaTEPHAIIOB B U3CIUIX

®dopma o0ydeHusi: OUHast
I'ox mabopa: 2020
O6mas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂenne YacCoB JUCHHUIIMHBI IO CEMECTPpaM

CemecTtp 1

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaTuii
Jlexium 8 8
JlaGopaTopHbie
[TpakTuueckue 16 16
PykoBocTBO: KypcoBbie paboThI (mpoekThl) / PI'P
[IpoMexkyToUyHas arTecTauus 0,3 0,3
KonTakTHas pabora 24,25 24,25
CamocTosiTenbHas paboTa 84 84
KonTpoas
Hroro 108 108




Pabouyto nporpamMmy coctaBui(u):

Houent, k.T.H. CenuanoB A.C.
(Oondcnocms, yuenoe 3eanue, cmenens, Pamunus 1.0.)
y

PenienzupoBanue paboyeil mporpaMMbl TUCHUTUTHHBL:

OtcyTcTBYET

Pentensent

(Oondcnocms, yuenoe 36anue, cmenens, Pamunus 1.0.)

Pabouas mporpamMma quctMIiinHel coctaBieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HarpasieHus: noarotosku 22.04.01 MarepuanoBeI€HUE U TEXHOJIOTUU MaTEPUAJIOB

Cpok aeiicTBusi padoueii nporpaMMbl JucuUMILIUHBI 10 «30» aBrycra 2022r.

YTBEPXIEHO

Ha 3aceganuu kadenpsi
«HaHoTexHOIOTHH, MaTEepUATIOBEICHUE U MEXAHUKa)»

(mportoxoun 3aceganust Ne 1 ot «30» aBrycra 2019 1.).



3. Ileanb ocBOEHHS AUCIHUILIHHBI

I_Iem, OCBOCHHUA JIOUCHUIINIMHBI — HAYYUTCA HUCIHOJb30BATH MCTOABI MATCMATHUYCCKOI'O

MOJCIUPOBAHUA MATCPUAIIOB,

WX CTPYKTYpbl M CBOWCTB W MOJICIUPOBAHUEM OMPEACIISAThH

CYHICCTBYIOIINC HpO6HGMLI B 00JacTu MaTCprUAJIOBCACHUS U TCXHOJIOT'MHU MATCPHUAJIOB U HOI(pBITHﬁ.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JIMCUMIITMHBI U IPAKTUKHU, HA OCBOEHUHU KOTOPBIX 0azupyercs JaHHAsl TUCIUILINHA!
KomnbrotepHble ¥ HH(GOpMAIIMOHHBIE TEXHOJIOTUU B Hayke M Mpou3BojacTBe; CTpyKTypa U
CBOICTBa METAJUNIMYECKUX KJIACTEPOB HAHO- U MUKPOOOBEKTOB.

I[I/ICHI/IHJ'H/IHI)I " MIPaKTHUKH, JJI1 KOTOPBIX OCBOCHHC }IaHHOﬁ JAUCHUITIIMHBI HCO6XO)II/IMO KakKk

HpeIeCTBYIOMICE:

VYuyebHast mpakTUKa (O3HAKOMHUTEIbHAs MPAKTHUKA);
nmpakThKa (Hay4dHO-HCCIeoBaTeNbCcKass padora) 2; MeToasl

IIpousBoacTBEHHAs
UCCJIEIOBaHMs, KOHTPOJIS H

AUArHOCTUKH MATCPUAJIOB, MexaHHu3MbI I[e(I)OpMaI_II/II/I U pa3pyHaicHUuA HaHOMATCpHUaJIOB 1, 2.

3. [lnanupyemblie pe3yJbTaThl 00yUeHUsI

dopmupyemble U
KOHTPOJIMpYeMbIe
KOMIIETEHIIUH
(Ko ¥ HAUMEHOBAHHE)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIHii
(KO 1 HANMEHOBAHME)

IlnannpyemMble pe3yjbTaThl
00y4eHus1

[IK-1 Criocoben moHNMAaTh
¢bu3nUecKre U XUMUIECKUE
MPOIIECCHI, TPOTEKAIOIINE B
Marepuanax mpH ux
NoJy4eHuu, o00paboTke u
MOTU(HUKAIMH, UCIIOIH30BaTh B
HCCIIEIOBAaHMSX U pacyeTax
3HAHUS O METOJIaX
HCCIICIOBAHYISI, aHAITN3a,
JIUATHOCTUKH U
MO/ICTTUPOBAHHUS CBOMCTB
BEIIECTB (MaTepHAIIOB),
MIPOBO/INTH KOMIUIEKCHBIC
WCCIICIOBAHMS, PUMEHSIS
CTaHAapTHbBIE U
cepTU(hHUKAIIMOHHbIC
UCTILITAHHS

I1K-1.2 Crioco0Oen ucronb30BaTh
B pacyeTax 3HaHHs O METOJax
HCCIIEIOBAHMS, aHAIIN3a,
JUATHOCTUKH ¥ MOJGIIMPOBAHU
CBOMCTB BEIECTB (MaTepHajoB)

3HaTh: OCHOBHBIE METO/IBI pacueTa u
MOJICTIMPOBAHUS MAaTEPHAIOB, X CTPYKTYPBI
U CBOWCTB; 3HaTh METOIOJIOTHIO aHAIN3a U
JMAarHOCTUKH MaTE€pUaJIOB U BEIIECTB

YMeTh: pacCUUTHIBATh U MOJEINPOBATH
MaTepualibl, UX CTPYKTYPY M CBOICTBA

BrnaneTs: HaBIKaMH pacyera u
MOACJIMPOBAHUA MaTEpUAIOB U BEIICCTB,
HaBbIKaMU aHaJIn3a U JUAarHOCTUKHU
MaTepraJIoB U IPOrHO3UPOBAHUSA UX CBOICTB




4. CTpyKTYypa M coep:KaHHue TUCUUILINHBI

DopMbI TEKYLLET0

Bupn . KOHTPOJIA
Monayab . HanMeHoBaHHe TEM 3aHATHH Oo0beMm,
yueOHo N Cemectp Bbannbl | UHTepakTuB, 4. | (HAaMMeHOBaHUe
(pa3ne.n) (y4ueOHoOI1 padoThI) q,
paﬁoTI)l OICHOYHOI'0
cpeacrTsa)
Monynsb 1. Jlex Marematrueckoe MOJIEIUPOBAHUE MaJIbIX KJIACTEPOB 1 2 - - OT4eT o BBIOJIHEHUH
MaremaTHueckoe (na mpumepe Cu,). MIPaKTHYECKOH pabOTHI.
MOJIETTUPOBAHNE
BBICOKOIPOYHBIX
cTanei
Ip MopennpoBaHue MaTepralioB C HCIIOJIb30BAHUEM 1 4 - -
MeTOJ1a MoKy IsApHOH quHaMuku (MT).
[Ipaxtuyeckas pabora Ne 1. Monekysipao-
JMHAMHIYECKast MOJICIIb IUIABJICHUS
KPHCTAJUINYECKOro 00pasiia U OINpesielicHue
MHHHMYMa [OTEHIMAIBHON SHEPIHHU KIIaCTEPOB
aTOMOB BEIIECTBA
Momyms 2. Jlex Crioco0bl  yNIpOYHEHHUST W OCHOBHBIE IPOOIIEMBI 1 1 - -
[Tpo6nembl MapTEHCUTHO-CTAPEIOIIIX, CBEPXMEIIKO3EPHHUCTHIX U
TMOJIYUCHUA U MeTaCTa6I/IHBHBIX AyCTCHUTHBIX cTajeu u O6J'IaCTI/I nux
MPUMEHCHUA MPUMCHCHUSA.
BBICOKOIIPOYHBIX
cranei IIp INpakriyeckas pabora Ne 2. CrocoOs! ynpodHeHus U 1 2 - - Oty4eT 0 BBHIONHEHUH
OCHOBHBIC  IIPOOJIEMBI  MapTEHCHTHO-CTapEIOIINX, MPaKTHIECKOW paboTHI.
CBEPXMEJIKO3EPHHUCTHIX u MeTacTaOHIbHBIX
AyCTEHUTHBIX CTAJIEH.
JIex [Tpo6nemsl MoTyYeHus,, yIPOUHEHHS 1 IPUMEHCHUS 1 1 - -
CTaJIei, TerHpOBAaHHBIX a30TOM. [IpoGiemMsbl
peanu3anuy MeTo/a yIbTPa3ByKOBOH
JIe(PEKTOCKOUU
Ip [paxtryeckas padora Ne 3. [Tomydenue, 1 2 - - OTueT 0 BHIIOTHEHUHN

YIPOYHEHNE U IPUMEHEHHUE CTajeH, JIETHPOBAaHHBIX
a30TOM.

MpaKTHIECKOH PabOTHI




DopMbI TEKYLLET0

Bun . KOHTPOJIA
Monayab . HanMeHoBaHHe TEM 3aHATHH Oo0beMm,
yueOHO N Cemectp Bbannbl | UHTepakTuB, 4. | (HAaMMeHOBaHUe
(pa3ne.n) (y4ueOHoOI1 padoTHI) q,
paﬁoTbl OLI€EHOYHOI'0
cpeacTsa)
Jlek [TpoGnembr MOJIyYEHHS, YIPOYHEHHUS i 1 1 - -
MIPUMEHEHHS aJTFOMUHHEBBIX CILIABOB.
Monynsb 2. IIp [paktnyeckas pabora Ne 4. IlomyueHwue, 1 2 - - OT4eT 0 BBIIOJIHEHUHU
[TpoGembr YOpOYHEHHE M NPUMEHEHHE  AIIOMHHHUEBBIX MpaKTHYECKOI paboThI
TIOJTY4CHHUS 1 CIJIABOB.
IIPUMEHCHUS Jlex [Mpumenenue COBPEMEHHBIX METOJIUK 1 1 - -
BBICOKOTIPOYHBIX BBICOKOpa3pelIaromeit IIPOCBEUUBAIOMIEH
cranei JIEKTPOHHOH  MMKPOCKOIIMM  JUIS  pEIIeHUs
po0ieM MaTepHaIoBeICHNUSI.
Jlex [Ipobaembr MOy YEHUS 51 MPUMEHEHUS 1 1 - -
HaHOMaTepHaIoB. HaHOOPOIIKKM 1 HAHOYACTHIIBI.
Ip [Mpaktnueckass pabora No 5. Tlomyuenue wu 1 4 - - OT4eT 0 BBITOTHEHUH
NPUMEHEHHs1 HaHoMaTtepuajioB. lcnosib3oBaHue MpPaKTHYECKOH pabOoThI
HAHOIIOPOLIKOB M HAHOYACTHII.
Jlex [TpoGnembl IOy 4EHUS " MIPUMEHEHHUS 1 1 - -
HaHOMaTEPHAJIOB. HanoctpykrypupoBaHHbIe
MaTepHAITBI
Ip [paktnyeckas padora Ne 6. I[lomydeHme u 1 2 - - OTueT 0 BRIIOTHEHUHN
MIpUMEHEHHE aMOP(HBIX CIUIaBOB. MPaKTHIECKOH PabOTHI
Hroro: 24




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B nacrosmem KypcC€ UCIIOJIB3YIOTCA CICAYIOIINC O6pa3OBaTeJ'IbHBIe TCXHOJOI'nu: TCXHOJIOT' A
TPpaaAULIUMOHHOI'O O6y‘~ICHI/15[ - JICKOUU C NIPUMCHCHUCM MyanHMGI[HﬁHBIX CpCACTB; NPAKTHYICCKUC
pa6OTbI BBITIOJIHACKOTCA Ha KOMIIBHOTEPEC C€ IPUMCHCHHUEM MPOTIrpaMMHOTO obecreyeHus JJIA
MOACIIUPOBAHUA IIOCTaBJICHHOM 3aga4H, CaMOCTOATCIIbHAaA pa60Ta

6. MeToauuecKkue YKa3aHus 1Mo OCBOCHUIO JTUCHUITIJIMHBI



7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemect Kon koHTpO/IMpYeMOii KOMIIeTeHIMHT HaumeHoBaHue
P (MJIM ee YaCTH) OIEHOYHOI'0 CpeACTBa
1 IIK-1 CobecenoBanue;

Bomnpocs! k 3auety NeNe 1-34;
IIpakTuueckas padora Ne 1-6

7.2. TunoBbIe 3aJaHUSA WU MHbIE MATEPHAJIbI, HEO0OXO0AUMBbIE JIJISl TEKYLEero KOHTPOJIst

7.2.1. IlpakTHyeckne padoThbl

(HauMeHO8AHUE OYEeHOUHO20 CPedCmBa)

Tunosbie npuMepsl 3a1aHui
IIpakTnyeckass padora Ne 1.
KPHCTAJUTUYECKOro 00pasiia v onpeaesieHie MUHUMYMa MOTeHIUAIBHOM SHEPTUH KJIAaCTEPOB aTOMOB

BEIECTBA

MOHGKyanHO-HI/IHaMI/I‘leCKaﬂ MOJICJIb

3amganue Ne 1. AHaau3 KJIIaCCMUECKUX YpaBHEHUN MOJICKYJSIPHON JUHAMUKH. Bei6op dhopmbl
IpEJICTaBICHMS IOTEHIIMATIA.
3aganue Ne 2. CocTaBiieHHE CUCTEMBI YPABHEHHUM B BUJI€ KOHEUHBIX Pa3HOCTEH.
3amanue Ne 3. BeiOop MCXOIHBIX JaHHBIX 1O BapuaHTaM (Tabmuua 1)

Tabmuma 1.

CTaJUIMYECKOro 00pasia

HCXOI[HBIC JaHHbIC JJI1 MOJACIUPOBAHHUA 3aJadd O IUIABJICHUMU KpH-

Kon-Bo Ammutyaa
No Hncio aromos B aTOMOB Koi-Bo maros HavanepHOM | IIar umciaeHHOro
BapHUaHTa KpHCTATLTHACCKOM B WHTETPUPOBAHUS CKOpPOCTH WHTETPUPOBAHUS
obpasiie
KJacTepe aTOMOB

1 1000 64 15 0,3 0,05
2 1500 128 20 0,2 0,07
3 700 32 10 0,15 0,05
4 1000 128 20 0,3 0,05
5 1000 64 25 0,3 0,05
6 1200 128 25 0,1 0,01
7 500 32 7 0,4 0,05
8 750 64 10 0,3 0,01
9 1000 128 15 0,35 0,05
10 1500 64 20 0,3 0,07
11 2000 64 30 0,3 0,07
12 1000 128 15 0,4 0,05
13 500 32 15 0,3 0,05
14 1700 128 30 0,25 0,04
15 2000 64 30 0,4 0,07
16 1000 128 20 0,35 0,05
17 800 32 25 0,3 0,05
18 1000 128 10 0,1 0,01

IIJIaBJICHUA




19 1500 64 15 0.4 0,05
20 700 64 20 0,3 0,01
21 1000 128 30 0,35 0,05
22 1000 32 15 0,3 0,07
23 1200 128 15 0,3 0,07
24 1000 64 30 04 0,05
25 1500 128 10 0,1 0,05

3ananue Ne 4. CocraBinenue yuctuHra nporpammel B MATLAB. 3amyck nporpaMmsl.
BeinosnHeHne KOMIbIOTEPHOIO SKCIIEPUMEHTA.
3ananue Ne 5. AHanu3 NOJYYEHHBIX PE3yIbTaTOB

Kpurepuu onieHku npakTuueckon padboThI:

«3a4TeHO0» BBICTABJISETCS CTYJCHTY, €CJIM BCE 3aJJaHHE Ha MPAKTUYECKYIO pa0OTYy BHITOIHEHBI
BCPHO, BBIBOJLI CHACJIAHBI I'PAMOTHO H OGOCHOBaHO. HpeI[CTaB.HeH JIMCTUHI KOJa IMpOorpaMmbl U
pe3yabTatel MoaenupoBaHusi cpene MATLAB. 1o teme nmpakTudeckoi paOOTHI JaHBI OTBETHI Ha
BOIIPOCHI IIPEIOIaBaTEN.

«He 3aureHo» BBICTABISETCS CTYJEHTY, €CIM MpakTHUecKas paboTa HE BBINOJHEHA
IMMOJTHOCTBIO WJIX HE COCTABJICHBI YPABHCHUA MOJICKy.TISIpHOfI AJUHAMHUKHU B BUJIC KOHCYHBIX pa3HOCTeI>'I,
He pa3paboTran quCcTHHT Kona B cpeae MATLAB u He mpoBeieHO BUPTyaJIbHOE MOJICIUPOBAHUE.

IIpakTuyeckasi padora Ne 2. CriocoObl yIpOYHEHHUS U OCHOBHBIC MPOOJIEMBI MAPTECHCUTHO-
CTAapCrOIHNX, CBCPXMCIIKO3CPHUCTBIX U MeTaCTa6I/IHBHbIX AYCTCHUTHBIX cTaneiu.

TBopueckoe 3amanue Ne 1: AHamu3 MHKPOCTPYKTYpbl MAaKETHOIO MAapTEHCHTA.
Knaccudukanus u mosrydeHue MapTEHCHUTHO — CTapEIONIUX CTajied Ha OCHOBE TPOWHBIX CHCTEM.
Ionroroska nmpesenraruu B PowerPoint mo paccmarpuBaeMbiM Bompocam (5-7 crnaiiios)

TBopueckoe 3amanue Ne 2: Bompocsl ynpouyHEHUSI MapTEHCUTHO — CTapelolUX CTaJeH.
[ToaroroBka npesenranuu B PowerPoint mo paccmatpuBaemomy Borpocy (5-7 ciaiiioB)

IIpakTnueckass padora Ne 3. IlosyyeHue, yNpoyHEHHE U TNPUMEHEHHE CTaJleH,
JICTUPOBAHHBIX a30TOM.

TBopueckoe 3amaHue K mnpakTHueckoil pabore Ne 3: [IpoGimema modydeHus, WU3ydeHUs
CTPYKTYpbl M CBOMCTB a3oTucThiX cTaynedd. IlogroroBka mnpesenrauuu B PowerPoint mo
paccMaTpuBaeMbIM BoripocaM (5-7 caiiioB)

KpI/ITepI/II/I OIICHKHU TBOPYCCKUX 3aJlaHUuM K MPaKTUYCCKUM pa60TaM:

«3a4TEeHOY» BBICTABJIAETCS CTYACHTY, €CJIM B pE3YJIbTATC pa6OTBI IMMOJIHOCTBIO PACKpPhbITa TEMaA
TBOPYCCKUX 3a,[[aHPII>i, COCTaBJICHa " O(I)OpMJ'ICHHaSI MMpE3CHTal . CTy,I[CHT AKTUBHO YYaCTBYCT B
O6CY)K,11€HI/II/I MPE3CHTAIMU U MPABHUJIBHO OTBEYACT HAa BCC IMTOCTABJICHHBLIC BOIIPOCHI

«He 3auTeHO» BEICTaBISECTCS CTYACHTY, €CJIM B PpPE3YIbTATC pa6OTBI MMpe3CHTasd HE
MnpeacTaBJicHa U TCMa HC npopa60TaHa

IIpakTnyeckas padora Ne 4. [lonyyeHue, ynpoyHEHHE M NPUMEHEHHUE AFOMHHUEBBIX
CIIaBOB.



TBopueckoe 3amanue K npakTuueckoi padore Ne 4: OcHOBHas npobiiema UC-T0JIb30BaHUS
MHTEPMETAJUIUJIOB C HCIIOJIb30BAHUEM aTIOMHUHHUEBBIX CIUIaBOB. lloaroroBka mnpe3eHTanuu B
PowerPoint o paccmarpuBaeMbIM Bonpocam (5-7 ciiailioB)

IIpakTuyeckas padora Ne 5. [Tonydyenue u npumeHeHus1 HaHOMaTepuayioB. Mcnonb3oBaHue
HAHOIIOPOIIKOB ¥ HAHOYACTHII.

TBopueckoe 3amaHue K mpakTHueckoil pabore Ne 5: Paccmorpers kiaccupukanuio u
cBoiicTBa HaHOMaTepuasoB. [logpoOHO paccMoTpeTh QyIIepeHbl M UX MPOU3BOAHbIE, 1 HAHOTPYOKH.
IMonroroska mpesenraiuu B PowerPoint mo paccmarpuBaeMbiM Borpocam (5-7 crnaiiio)

IIpakTnyeckas padora Ne 6. [lonydyeHue u npuMeHeHHE aMOP(HBIX CIIABOB.

TBopueckoe 3aaHue K mpakTuueckoil padore Ne 6: IIpobrema nmosyyeHus U NPUMEHEHUS,

U3YyYEHHUS CTPYKTYpbl U CBOMCTB amMop¢HBIX cruiaBoB. Iloaroroska npesenrauuu B PowerPoint mo
paccMaTpuBaeMbIM BoripocaM (5-7 ciaiiioB)

7.3. OuneHo4HbIe CpeacTBA JJIA NMPOMEXKYTOYHOH AaTTeCTAUMH IO MTOramM OCBOECHUS
AUCHHUILINHBI

7.3.1. Bonpochl K IPOMEKYTOYHOM aTTeCTalluu

Cemectp 1
Ne /o Bompocsl k 3auety
1. Uucnennoe nuddepeHnupoBanme
2. YncaeHHOE HHTETPUPOBAHNUE
3. CymiHOCTh METOJIa KOHEUHBIX Pa3HOCTEH
4. MeTo1 MOJIEKYJISIpPHOW TUHAMUKH
5. Meton JyacTuil
6. Kpaepas 3ay1aua. Pa3HOCTHBIN MeTO
7. Annpokcumariysi Ha4aJIbHBIX M TPAaHUYHBIX YCIOBUI
8. [loHsITHE «KOHCTPYKIIMOHHON IPOYHOCTHY, €€ COCTABIISIONIHIE.
0. [ToHsITHE «BBICOKONPOYHASI CTAJIbY, YCIOBHOCTh €T0 MPUMEHEHHUSI
10. dakTophl YIPOUHEHUS CIIABOB. 36pHOTPAHUYHOE YIIPOUHCHHE
11. @DakTOphl YIPOYHEHHUS CIUIABOB. YTIPOUYHECHUE AUCIICPCHBIMU YaCTHIIAMH.
12. @dakTopsl yIpoUHEeHHUs CIuIaBoB. CyOCTPYKTYpHOE YIIPOUHEHHUE
13. [TpoGnembl co3ganusi, 00pabOTKH M MPUMEHECHHS MAPTEHCUTHO-CTAPEIONINX CTaJICH.
14. [TpoGaeMbl co3aanusi, 00pabOTKK M MPUMEHEHHSI CTaJIeH CO CBEPXMEIIKHM 3€PHOM
15. [TpoGnembl co3manus, 00pabOTKH U MPUMEHEHHSI METAaCTAOMIIbHBIX ayCTEHUTHBIX
cTajeu
16. [TpoGaeMbl co3manusi, 00pabOTKH U MPUMEHEHHS aBTOMOOMIBHBIX KY30BHBIX CTAJICH
17. [TpoGieMbl mpUMEHEHUS ABTOMOOMITLHBIX Ky30BHBIX CTAJICH IMOBBIIICHHOM
MIPOYHOCTH
18. [TpoGaeMbl MpUMEHEHHS] aBTOMOOUITLHBIX KY30BHBIX ABYX(a3HbIX cTajieh
19. [TpoGaeMbl co3manusi, 00pabOTKK M MPUMEHEHHs 00PCOASPIKAIINX CTAICH
20. [Ipo6nembl co3nanus, 00paOOTKH M MPUMEHEHHMS a30THCTBIXCTAJICH
21. [TpoGaeMbl co3aanusi, 00pabOTKK M MPUMEHEHHMSI CTaJICH JUIsl H3rOTOBJICHUS TPYO
22. [TpoGaemMbl co3panusi, 00pabOTKH M MPUMEHEHHSI IIEMEHTYEMbBIX 1




HUTPOLIEMEHTYEMbIX U3JICTUH.

23. [Tpo6ieMbl IpUMEHEHHUST METOIa PACTPOBOM AIICKTPOHHONW MHUKPOCKOIIHH

24, [Tpo6eMbl IPUMEHEHHST METO/1A MPOCBEUHMBAIOIICH DIIEKTPOHHON MHUKPOCKOITHH

25. CyIIHOCTh M MPEUMYIISCTBA METOI0B 30HI0BOM MUKPOCKOITUHU

26. [TpoGaeMbl MPUMEHEHHS] METO/1a CKAHUPYIOIIEH TYHHEIbHOW MUKPOCKOTTH

27. [TpoGyieMbl MpUMEHEHHUS] METOAa AaTOMHO-CHJIOBOM MUKPOCKOTIHH

28. [Tpo6emMbl IpUMEHEHUST METO/1a aKyCTHICCKOM SIMUCCHH

20. [TpoGyieMbl MpUMEHEHUs] METOIa YIbTPA3BYKOBOH J1IeheKTOCKOTUU

30. [TpoGnembl co3manus, 00pabOTKH U MPUMEHEHUSI KOMITIO3UITHOHHBIX
JIUCTIEPCHOYTPOYHEHHBIX MaTEPHAJIOB

31. [Tpo6nemMbl co3nanus, 00pabOTKH M MPUMEHEHHS BOJIOKHUCTBIX KOMITO3UIIMOHHBIX
MaTepHaJIoB

32. [TpoGaeMbl co3manusi, 00pabOTKHM M MPUMEHEHHsI aMOP(HBIX CIJIABOB

33. [TpoGaemMbl co3panusi, 00pabOTKH M MPUMEHEHHSI HAHOTIOPOIITKOB M HAHOYACTHI]

34. [Tpobnemsl coznanus, 00pabOTKU U IPUMEHEHHUS HAHOCTPYKTYPUPOBAHHBIX
MaTepHaJIoB

7.3.2. Kputepun u HOpMbI OLEHKH

®opma
NPOBeeHUs!
Cemectp POBEI . Kpurepun u HoOpMbI OLIECHKH
NPOMEKYTOYHOM
arTecTaluu
3ayer CTaBUTCA CTYICHTY, €CIIU OH

HCcYCpPIIbIBaAOIIC U I'paMOTHO JaJjI
OTBCTHI HAa BOIIPOCHI WJIX IIPU OT-
BCTC OOITYCTUII HC6OJ'H:>H_IYI-O
HCETOYHOCTH Ha OAWH BOIIPOC, HO
IIpu 3TOM CMOTI' I'PaMOTHO OT-
BCTUTH HA AOINOJIHUTCIBHBIC
BOITPOCKHI

«3a4YTCHO»

CTaBUTCA CTYACHTY, €CJIM OH HE
JlaJl OTBET Ha BOMPOCHI WU B
«HE 3aYTCHO» OTBETE COJIECPKATUCH PyH/a-
MEHTaJIbHbIE OIIMOKHU IO
Marepuaiam Kypca




8. YueOHo-MeToqMYecKOe M HH(POPMALMOHHOE 00eceYeHUue TUCIHILIMHBI

8.1. O6s13aTesibHAsA JIUTEpPaTypa

Tun (yueOHmnk, yuedHoe

KoauuecTBo B

HAay4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBOK) Tox n3nanus ondbamoTexe /
n/n MeTOoauYecKoe mocooue,
HanmeHnoBanme
NMPAKTUKYM, JP.) 3EC
1. | Kpyunnun H.1O. Metoa MONEKYJIIPHON TUHAMUKH IIPU yueOHOoe mocodue 2015 3BbC «IPRbooks»
W3YYCHHUH CTPYKTYPBI M KOH(POPMAITHOHHOM
JTUHAMHUKH MaKpO-MOJIEKYJI Ha
MMOBEPXHOCTSAX TBEPABIX aJICOPOCHTOB U B
HAHOKJIACTEpax
2. | CemenoB M.E., HekpacoBa | Marematnueckoe MOETUPOBaHUE yueOHoe rmocobue 2016 9BbC «IPRbooks»
H.H. (U3UYECKUX MPOIECCOB
3. | Cemun A.E., AnnatoB A.B., | CoBpeMeHHbIEe TPOOJIEMbI METAJUTYPTUU U yueOHOoe mocodue 2015 9bC «Jlanb»
Korenbnukos I'.1. MaTepUAIOBEACHUSA: IPAKTUKYM
8.2. lonoHUTeIbHAS TATEPaTypa
KoanuectBo B
Tun (yueOHunk, yuedHoe .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariiaBue (3aroJioBOK) I'ox u3panus ondmoTexe /
n/n MeTOANYEeCKoe mocoomne,
HaumeHoBanme
NPaAKTHKYM, JP.) 3EC
HOpuyk C.1O. KomneroTepHoe moaenupoBaHue KypC JEKIun 2013 9bC «JIlanb»

HaHOTeXHOHOFHﬁ, HaHOMAaTCpHUAJIOB U
HaHOCTPYKTYp. MoaenupoBaHue
HaHOCHCTEM METOJAaMH MOJIEKYJISIPHOMN
JTUHAMUKU



https://www.tltsu.ru/uscience/scientific-library/electronic-library-systems/iprbooks.php
https://www.tltsu.ru/uscience/scientific-library/electronic-library-systems/iprbooks.php

8.3. Ilepeuyennr mpogeccMOHAIBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

Poccuiickue HaHOTEeXHONOrMM [DIEKTPOHHBIM pecypc] : Poccuiickue HaHOTEXHOJIOTMH
MEXIYHAPOAHBIA HAYYHBIN )KypHAIL. YUpeauTels xKypHaia: denepaibHOE areHCTBO 10 HAyKe
U uHHOBauusAM P®. — Pexum noctyna K xypHaiy: https://www.nanorf.ru;
Hayuno-rexnnueckuii ;xypHan «lIuceMa o Marepuanaxy». Yupenurens ;xypHana: Poccuiickas
akazeMus Hayk, DenepanbHOE rOCyJapCTBEHHOE OIOIKETHOE yupexaeHue Hayku MHcTuTyT
npoOjeM CBEpXIUIACTUYHOCTH MeTauioB Poccuiickoit akagemuu Hayk, DenepanbHoe
rocyJapCTBEHHOE OFOPKETHOE 00pa3oBaTelIbHOE YUYPEXKACHHE BBICIICTO OO0pa3oBaHUsA
bamkupckuii rocylapCTBEHHBIM  yHUBEpPCUTET. — Pexum gocryma K KypHaiy:
http://lettersonmaterials.com/ru/Readers/Volumes.aspx;

Chemistry and Materials Research JXXypHan Ha aHrimuiickoM si3pike MeXTyHapOIHOTO
MHCTUTYTa 10 HayKe, TEXHOJOrusM M obpaszoBanuio (International Institute for Science,
Technology and Education) (CILIA, Benukoopuranus, 'oHKOHT). PexxuM mocTyma K )KypHaIy:
http://www.iiste.org/Journals/index.php/CMR/issue/archive;

WebofScience[DnekTpoHHBId pecypc]| : MyIbTUAUCHHMIUIMHApHAs pedepaTuBHas 0Oasza
nanubix.  — Philadelphia: ClarivateAnalitics, 2016— . — Pexum  jgocryma
apps.webofknowledge.com. — 3arn. C skpana. — S3. Pyc., anr.;

Scopus[DnekrponHsIit pecypc] : pedeparuBHas 6aza nanabix. — Netherlands: Elsevier, 2004—
— Pexxum noctyna : scopus.com. — 3ari. C skpana. — 3. Pyc., anri.;

8.4. IlepeueHb NpOrpaMMHOro obecnevyeHus

Ne i/ Haumenosanue I1O PexBH3HTEI 10T0BOPA
) (naTa, HOMep, CPOK JAelcTBUSI)
Windows: noroBop Ne 757 ot 04.07.2018, cpok
. ' JIeHCTBUS — OECCPOUHO;
L. WinPro liljfrchpgrd OLP NL komTpakt Ne 1653 ot 14.12.2018,
CPOK JIeHCTBHsI — OECCPOYHO
2. OfficeStd 2019 RUS OLP NL Acdme Ne 1653 or 14.12.2018,
CPOK JICHCTBHSI - 0ECCPOYHO
Ne 469 ot 05.06.2020
3 Mathcad Education - University CpoK ,ueﬁcg;ml i 6eccp0"1H0
) Edition Subscription (25 pack)

8.5. Onucanue MaTepI/IaJILHO-TeXHI/I‘leCKOﬁ 633]:[, H906XOHHMOﬁ AJIA OCYIIECTBJICHUSA

00pa30BaTeIbLHOIO MpoIecca Mo JHCIAIIHHE

HanmeHnoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, 1a0opaTopuii, MACTEPCKUX U

Ne JAp. 00bEKTOB /IJIsl NPOBEIeHUs
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NpakTHYeCKHUX U JIaOOPATOPHBIX 3aHATHH,
NOMeEIeHUH IJI CAMOCTOATEILHOMI
padoThl 00yyawinuxcs (HoMep ayaAuTOPHH)
Komnerorepusiit knacc. YuebHas ayautopusi | CTONbl y4eHUYECKHUE JABYXMECTHBIE
TSI IPOBEJICHUS 3aHATHH JIEKITAOHHOTO TUTIA. | CTOJIBI YYCHUYECKHUE, CTOI
1. | Yuebnas ayautopus Ui TOPOBEACHHS | KOMIIBIOTEPHBIA, CTOII
3aHSATUNH CEMHUHAPCKOTO THUMa. Y4eOHas | mpernojaBaTelibCKui, 11K, JTOCKa

AyJIMTOPHS JUI TIPOBEJCHHMs JJAOOPATOPHBIX | TPEXCEKIIMOHHAsl ayAWTOpHas (MeJioBas),



https://www.nanorf.ru
http://lettersonmaterials.com/ru/Readers/Volumes.aspx
http://www.iiste.org/Journals/index.php/CMR/issue/archive

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, J1a00PaTOPHUii, MACTEPCKUX H

Ne ApP. 00bEKTOB /1151 IPOBE/ICHUs!
. IlepeyeHb OCHOBHOTO 000PY10BAHMS
n/n | NpakTH4YeCKUX U JIa00OPaTOPHBIX 3aHATHH,
MOMeELIEeHHU VI CAMOCTOATEILHOMI

pab6oThl 00yuaomuxcsi (HoMep ayaAMTOPHH)

pabot. YueOHast ayauTopusi Ui KypCOBOTO | CTyJ  IPENOAaBaTEIbCKUN,  MPOEKTOP

MPOEKTUPOBAHUS (BBIOJIHEHUS KYPCOBBIX | MYJIbTUMEIUWUHBIN ,9KpaH ISl IPOEKTOPA,

pabort). YueOHast ayTuTOpus 7Sl MPOBEACHUS | TymMOa BhIKATHAs

TPYIIIOBBIX u VHJMBH1yaIbHBIX

KOHCYJNbTallMii YueOHas aynuTopus s

MIPOBEICHUS 3aHATHUA TEKYIIEro KOHTPOJIS U

MIPOMEXKYTOUHOMN aTTECTALINKU

(E-214)

YueOHast ayauTopusi AJis mpoBeieHus 3ausatuii | Cron MPENOJABATENbCKHIA, Cronsl

JICKIIMOHHOTO TUMNa. YueOHas ayAuTOpUs JUIsl | yYCHUYECKHE JIBYXMECTHbIe (MOHOOMIOK) ,

IPOBEJCHUS 3aHATUH CEMMHApCKOTO THUIA. | CTYJdbsl, JOCKAa ayAUTOpHas (MeJoBas),

YueOHast  ayauTopusi  OisS  KypcoBoro | kadeapa, MPOEKTOp, 3KpaH, Mpoleccop,

MPOSKTUPOBAHUS  (BBIMIOJHCHHUSI KYPCOBBIX | MIKa(bI
2. | pabot). YueOHast ayauTOpus IJIsI IPOBEICHHS

TPYIIIOBBIX u WHJMBUTyATbHBIX

KOHCYJbTallMil. YyeOHas ayautopus Ui

MPOBEICHUS 3aHATUN TEKYIEro KOHTPOJS U

IIPOMEKYTOUYHON aTTECTaluU

(E-309)

[Tomemenue 1Ist caMOCTOSATENbHON paboThl | CTONBI yUeHHUECKHE, CTYIIbS YYCHHUECKHE,
3. | oOyuaromuxcs IIK ¢ BbxonoM B ceTb MIHTEpHET

(I"-401)

[Momemienne st camocTosTeNbHOW padoThl | CTONBI-APTHI IBYXMECTHBIE, CTYIbS, CTOJ

o0y4aromuxcs MPEno1aBaTesIbCKUii-, CTyJl

(1-409) IpenoaaBaTeIbCKUM, IEpeIBUAKHAS T0CKa,
4. JKpaH, rporeccop, MIPOEKTOpP,

KOMITBIOTEPHBIE CTOJIbI, KOMIIBIOTEPHI JIS
CTYJIEHTOB C BBIXOJIOM B CETh HMHTEPHET,
KOMITBIOTEP IIPEIOIaBATEIIS.




