MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.04

(uHOexc OucCyuniuHbot)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

MaremaTudyeckoe MOJIETUPOBAHNE U COBPEMEHHBIE MPOOIEMbI HAYK O MaTepuaiax u
npoleccax

(HauMeHOBaHUE AUCITUTUTMHBI)

10 HATPABJICHUIO TIOJTOTOBKU
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBICHHOCTH (PO HIIb)
['mOpuHBIE 1 KOMOMHUPOBAHHBIE TEXHOJIOTHU 00pabOTKU ¥ MOJU(UKAIIMH TEPCTIEKTHBHBIX
MaTepuaoB

dopma o0ydeHus: OUHAs
I'on maGopa: 2022
O6mas Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp 1

dopmMa KOHTPOJIA 3auer Hroro
Buj 3ansiTuit
Jlexum 8 8
JlaGopaTopHble
[TpakTHyeckue 16 16
PykoBosicTBO: KypcoBbie paboTh (ipoekthi) / PI'P
ITpoMexxyTodHast aTTeCTAIHS 0,3 0,3
KonraktHas pabora 24,25 24,25
CamocrosTenbHas pabora 84 84
KonTposnb
Hroro 108 108
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[enctButeneH: ¢ 08.11.2022 goo 08.11.2023




3. Ileab ocBoeHHSI TUCHUILIHHBI

HGJIB OCBOCHHA OUCHUIUIMHBI — HAYUYUTCA HCIOJb30BATH MCTOABI MATCMATHYCCKOI'O

MOACIIMPOBAHUA MATCPUAJIOB,

UX CTPYKTYphl M CBOWCTB U MOJCIHMPOBAHUEM ONPEIEISTH

CYIIECTBYIOIINE TPOOJIEMBI B 00JIACTH MAaTEPUAIOBEACHHS M TEXHOJIOTHUH MAaTEPHAIIOB M MOKPBITHH.

2. Mecto nucuuminabl B cTpykrype OITIOITI BO

JIMCUMIUTUHBL U IPAKTUKH, HA OCBOGHUHU KOTOPBIX 0a3upyeTcs AJaHHAs TUCIUILIMHA!
Komrmsrorepasie 1 nHGOPMAIMOHHBIE TEXHOJIOTUM B HayKe W mpou3BoacTBe; CTpykTypa u
CBOICTBa METAJUNIMYECKUX KJIACTEPOB HAHO- U MUKPOOOBEKTOB.

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIEe:

VYyeOHass nmnpakTuka (O3HAKOMMTEIbHAS IPAKTHKA);
IpakTUKa (Hay4yHO-HMccienoBarenbckas pabora) 2; Merosl

IIpousBoacTBEHHAA

HCCIICAOBAHUA, KOHTPOJIA H

JMAarHOCTUKU MaTepruainoB; MexaHu3Mbl 1ehopMaliy U pa3pylieHus: HAHOMaTepuaios 1, 2.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYeMble
KOMIIEeTeHI[HHI
(Ko 1 HAMMEHOBaHUE)

HNuagukaropbl
JOCTHKEHHUA
KOMIIeTEeHIIii
(K01 1 HAMMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

[K-1 CrocobeH moHNMATh
(bu3nYecKrue 1 XUMUYECKHUE
IIPOIIECCHI, TPOTEKAIOIINE B
MaTepuaiax mpu ux
MOJTy4eHHuH, 06paboTke u
Mo (UKaIMH, UCTIOIb30BATh B
HCCIIEIOBAaHMSX U pacyerax
3HaHUS 0 METOJIaX
HCCIICIOBAHISI, aHAITN3a,
JMAarHOCTHKH U
MOJICIIUPOBAHS CBOMCTB
BeIIeCTB (MaTepHAIIOB),
MIPOBOIUTH KOMILICKCHBIE
UCCIIEJOBAHMS, IPUMEHSIS
CTaHIAPTHBIC U
cepTu(UKAITIOHHBIE
UCTIBITAHUS

TIK-1.2 Crioco0OeH UCII0Ib30BaTh
B pacueTax 3HaHUS O METOAax
HCCIIeIOBaHNs, aHAIN3a,
JUArHOCTHKHU ¥ MOJEITUPOBAHUS
CBOWCTB BEIECTB (MaTepHajoB)

3HaTh: OCHOBHBIE METOJIBI pacyeTa u
MOJIEJIMPOBaHUS MATEPUAIIOB, UX CTPYKTYpPBI
Y CBOMCTB; 3HaTh METOJOJIOTHIO aHAIIN3a U
JIMarHOCTUKHU MaTepUAJIOB U BEIIECTB

YMeTh: pacCUUTHIBATh U MOJEIUPOBATH
MaTepUabl, UX CTPYKTypy U CBOMCTBA

Brnaners: HaBeikaMu pacyeTra u
MOJCIIUPOBAHUA MAaTCPUAJIOB U BEUICCTB,
HaBbIKaMH aHaJIM3a U JUAarHOCTUKU
MaTepuaioB U NPOrHO3UPOBAHUSA UX CBOICTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYILLEro

Monyab Bun . HaumenoBanue TeM 3aHATHH Oo0nbem, KOHTpOI4
yueOHoit N Cemectp bannbl | UHTepaKkTuB, 4. | (HAUMEHOBaHUE
(pa3nen) (yueoHOii padoThI) .
padoThI OLICHOYHOI'0
cpeacrsa)
Mogyis 1. JIex Maremarnyeckoe MOJIEITMPOBAHHUE MaJIbIX KJIACTEPOB 1 2 - - Otyer O BBINIOJIHEHUHT
Maremarnueckoe (#a nmpumepe Cup). MIPAaKTHYECKOH PabOTHI.
MOJIETTMPOBaHNE
BBICOKOTIPOYHBIX
cranen
Ip MogennpoBaHre MaTEPHAJIOB C HCIOJIb30BAHUEM 1 4 - -
MeTOAa MOJIeKYy sApHOH AuHAMUKH (M/]).
IIpakTrdeckas padora Ne 1. MonekysipHo-
JMHAMHYECKasi MOJIEITb ILTaBJICHUS
KPHUCTAJUTMYECKOTo 00pasiia u onpeesieHue
MHHHAMYMa NOTCHIIMAJIBHOW SHEPTHUHU KIIACTEPOB
aTOMOB BEILIEeCTBA
Monyns 2. Jlex CriocoObl  yIpOYHEHUS] W OCHOBHBIE MPOOIEMBI 1 1 - -
[TpoGnembr MapTEHCHTHO-CTApPEIOIINX, CBEPXMEIIKO3EPHUCTHIX H
MOJTYYESHHS U METacTaOMIbHBIX ayCTEHUTHBIX CTaleil 1 00JIaCTH UX
MIPUMEHEHHUS MPUMEHEHHSI.
BRICOROTPOUHBIX | Ty Ipaxtuyeckas padota Ne 2. CrocoObl YIPOUHEHHUS U 1 2 - - OTYET O BBIIONHEHUH
crajien OCHOBHBIE  IIPOOJIEMBI  MapTEHCHTHO-CTapPEIOIINX, MIPaKTHYECKOH pabOTHI.
CBEPXMEIIKO3EPHUCTHIX u METacTaOMIIBHBIX
AyCTEHUTHBIX CTaJeH.
Jlex [TpoOGembl noay4eHus, YIPOYHEHHS U IPUMEHEHHUS 1 1 - -
CTaJieH, TerupoBaHHBIX a30ToM. [IpoGiemsl
peanu3alyy MEeToa yJIbTPa3ByKOBOU
Ne(hEeKTOCKOTTH
Hp [paktraeckas padora Ne 3. [Tomyuenue, 1 2 - - OTyYeT O BBINOJTHEHU U

YIIPOUYHEHUE U TPUMCHEHHNEC CTaHeﬁ, JICTUPOBAHHBIX
a30TOM.

MPaKTHYECKOH PabOTHI




®opMbl TEKYLEr0

Bun . KOHTPOJIA
Monyab . HaumenoBanue TeM 3aHATHH Oo0nbem, p
yueOHoit N Cemectp bannel | UHTepaKkTuB, 4. | (HAUMEHOBaHUE
(pa3nen) (yueoHOii padoThI) .
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlex IIpo6membr NOJIy4YEHUs, YIPOYHEHHUS u 1 1 - -
MIPUMEHECHHS AIFOMUHHEBBIX CILUIABOB.
Momyns 2. Ip [Ipaktnueckas pabora Ne 4. Tlomydenue, 1 2 - - OT4eT 0 BBHITIOTHEHUHN
[TpoGmemsr YIPOYHEHHE W TNPHMEHEHHE  aIOMHHHUEBBIX MPaKTHYECKOH PabOTHI
TIOJTY4CHHS U CIJIABOB.
MIPUMCHEHHS Jlex [Tpumenenune COBPEMEHHBIX METOIUK 1 1 - -
BBICOKOTIPOYHBIX BBICOKOpa3pelIaroneit IIPOCBEYHBAIOIIECH
cranen NIEKTPOHHOM ~ MMKPOCKONIMM  JUI1  PELICHUS
po0JIeM MaTepHaIOBECHUSL.
Jlex [Ipo6aembr TOJIYYEHHUS u NIPUMEHEHUSA 1 1 - -
HaHOMaTepHajIoB. HaHOIOPOIIKY U HAHOYACTHUIIBI.
IIp [Mpaktnyeckass pabora No 5. Ilomydyenue wu 1 4 - - OTueT 0 BBIIOIHEHUHN
NIPUMEHEHHUsT HaHoMarepuayoB. lcnonb3oBaHue MPaKTUIEeCKOil paboThI
HaAHOIIOPOIIKOB ¥ HAHOYACTHII.
Jlex [Ipobemsr MOJTyYECHHUS " MPUMEHEHUS 1 1 - -
HaHOMAaTEPHAJIOB. HanoctpykTypupoBaHHbIe
MaTepHalIbl
Ip [Ipaktnayeckas padora Ne 6. Ilomyuernme u 1 2 - - OT4er 0 BBIOJIHEHUHU
MIPUMEHEHNE aMOP(HBIX CILUIABOB. MPaKTHYECKOH PabOTHI
Hroro: 24




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B HacTosimeM Kypce HCIoIb3YIOTCs CleAyIoIre 00pa3oBaTeIbHbIE TEXHOIOTUN: TEXHOIOTUS
TPAAULIMOHHOTO OOY4YEeHHs - JIGKIIMHM C MPUMEHEHUEM MYJIbTUMEAUMHBIX CPEACTB; MPAKTHUECKUE
paboThl BBHIMIOMHACIOTCS HA KOMITBIOTEpE C MPUMEHEHHEM MPOTPAMMHOIO OOECHeUeHUs IS
MOJIEJIMPOBAHUS TIOCTABJICHHON 3aJ]aul; CaMOCTOsITeIbHas paboTa

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIIHHbI



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemectp

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM
(nJM ee 4acTH)

HaumenoBanue
OILIEHOYHOI0 CPeICTBA

1

I1K-1

CobecenoBaHue;
Bomnpocsr k 3auety NoNe 1-34;
ITpaxTrueckas padorta Ne 1-6

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEro KOHTPOJIsA

7.2.1.

IIpakTH4YecKHne padoThl
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

IIpakTnyeckas padora Ne 1.

MonexysaspHO-IUHAMUYECKas

MOACIb

KpUCTAJNIMYCCKOI'O 06p831_[8. U OIIPEACIICHUC MUHUMYMa MOTEHIMATbHOMU OHCPI'MH KJIaCTCPOB aTOMOB

B€IICCTBA

3amanne Ne 1. AHanM3 KJIIACCHYECKUX YPaBHEHUN MOJIEKYJISIPHOW JMHAMUKU. BBIOOp Gopmbl
Ipe/ICTaBICHNUS TIOTCHIHANA.
3ananue Ne 2. CocraBieHHE CUCTEMb] YPAaBHEHUH B BUJIE KOHEUHBIX Pa3HOCTEH.
3amanue Ne 3. BbIOOp HCXOMHBIX TAHHBIX 10 BapyuaHTaM (Tabiuma 1)

Tabmuma 1.

CTaJUIMYECKOro 00pasia

Hcxonnele maHHBIE IJIsS MOACIIUPOBAHUA 3ala4yu O IUIABJICHHUU KpU-

Kon-Bo AMmatyna
Ne Hucio atomos B aTOMOB Koun-Bo maros HavanbHOU | Illar yncimeHHOrO
BapHaHTa KpHCTAILTIHECECKOM B WHTETPUPOBAHUS | CKOPOCTH | WHTETPHPOBAHHS
oOpa3siie
KJlacTepe 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

IJIaBJICHUA




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 0,4 0,05
25 1500 128 10 0,1 0,05

3aganue Ne 4. CocraBinenue nuctunra nporpammbl B MATLAB. 3anyck mporpamMmsl.
BrinonHeHue KOMIBIOTEPHOTO SKCIIEPUMEHTA.
3aganue No 5. AHanu3 MOJyYEHHBIX PE3YJIbTAaTOB

Kputepuu onieHKu npakTudeckoil paboThl:

«3a4TEHO» BBICTABJISIETCSI CTYACHTY, €CJIU BCE 3a/1aHNUE Ha IPAKTUYECKYIO PA0OTY BHIIIOJIHEHBI
BEPHO, BBIBOJBI CIENaHbl TPAaMOTHO U 00OcHOBaHO. [IpeacTaBineH JUCTUHT KOJa MPOrpaMMbl U
pe3yabTatel MoaenupoBanus cpene MATLAB. 1o teme nmpakTuyeckoi paOOTHI JaHbI OTBETHI Ha
BOITPOCHI IIPENOIaBATEIIS.

«He 3aureHo» BBICTABISETCS CTYIEHTY, €CIM IpaKTHYecKass paboTa HE BBIINOJIHEHA
MOJIHOCTBIO UJIM HE COCTAaBJIEHbI YPAaBHEHUS MOJIEKYISIPHOM JUHAMUKH B BUJI€ KOHEUHBIX Pa3HOCTEH,
He pa3pabora nqucTuHT Koaa B cpeae MATLAB u He npoBeieHO BUPTYyallbHOE MOJICITUPOBAHHE.

IIpakTunyeckas padora Ne 2. CriocoObl ypoUHEHHSI 1 OCHOBHBIE MTPOOIEMBI MApTEHCUTHO-
CTapEeIOIUX, CBEPXMEIKO3EPHUCTBIX U METACTA0OMIIbHBIX ayCTEHUTHBIX CTaJleH.

TBopueckoe 3amanme Ne 1: AHamu3 MHKPOCTPYKTYpHl IIAKETHOIO MapTEHCHTA.
Knaccudukanust u mosiydeHre MapTEHCUTHO — CTApEIOIUX CTajled Ha OCHOBE TPOWHBIX CHUCTEM.
[ToaroroBka npesenrtaruu B PowerPoint no paccMatprBaemMbIiM Boripocam (5-7 ciaii1oB)

TBopueckoe 3amanme Ne 2: Bompochl yNpoyHEHHS MApTEHCHUTHO — CTaperoOIIUX CTajei.
[ToaroroBka npesenramuu B PowerPoint mo paccmarpuBaemomy Boripocy (5-7 ciaiiioB)

IIpakTnueckas paGora Ne 3. I[lonyueHue, ympoyHeHHME M TNPUMEHEHHE CTajel,
JIETUPOBAHHBIX a30TOM.

TBopueckoe 3amaHue K mnpaktuyeckoil pabore Ne 3: IlpobOnema mosyuyeHus, U3ydeHHUS
CTPYKTYpbl U CBOWCTB a30THCThIX crtajeid. IloaroroBka mpeseHtanun B PowerPoint mo
paccMaTpuBaeMbIM Bompocam (5-7 ciaaiioB)

Kputepun orieHKH TBOpUECKHX 3aJaHUI K MPAKTUYECKUM paboTaM:

«3auTeHO» BBICTABISETCS CTYJIEHTY, €CIIH B PE3yJbTaTe pabOThI MMOJHOCTHIO PACKPBITA TEMA
TBOPYECKUX 3aJIaHui, coCTaBlieHa U opopMiieHHas npe3eHTanus. CTyIeHT aKTHMBHO y4acTBYeT B
00CYX/IeHUH MPE3EHTALUHN U IPABUIBLHO OTBEYAET HA BCE IMOCTABJICHHbBIE BOIPOCHI

«He 3auyreHO» BBICTABISIETCS CTYACHTY, €CIIM B pe3yjbTare pabOThI IMPE3CHTAIUS HE
npeJ/ICTaBlICHa M TeMa He popaboTaHa

IIpakTnueckas padora Ne 4. IlonydeHue, ynpouyHeHHE M NPUMEHEHHE aTOMHUHHUEBBIX
CILJIaBOB.



TBopueckoe 3aganue Kk npakTuyeckon padore Ne 4: OcHoBHast mpobiemMa UC-TIOJIb30BaHUS
MHTEPMETAUIMIOB C HCIOJIb30BaHUEM QIIOMMHMEBBIX CILIaBOB. [loAroroBka mnpe3eHTanuu B
PowerPoint mo paccmarpuBaeMbiM Boripocam (5-7 ciaid1oB)

IIpakTuyeckas padora Ne 5. [TonyyeHnue u npuMeHeHUsI HaHOMaTepualoB. Vcronap30Banue
HAHOIIOPOLIKOB U HAHOYACTHLI.

TBopueckoe 3amaHue K mpakThueckodl pabdore Ne 5: Paccmorperh kiaccuukanuio u
cBoiicTBa HaHOMaTepuasoB. [logpoOHO paccMoOTpeTh QyIIepeHbl U UX MPOU3BOAHbBIE, 1 HAHOTPYOKHU.
[TonroroBka mpe3eHTamnuu B PowerPoint mo paccmarpuBaeMbiM Boripocam (5-7 ciaii1oB)

IIpakTuuyeckas padora Ne 6. [lonyuyenue u npuMeHeHre aMOP(HBIX CIIABOB.

TBopueckoe 3amanue K npakruyeckoil padore Ne 6: [IpoGiema mosydeHus U IpUMEHEHUs,

U3y4YCHUS] CTPYKTYPBI 1 CBOWCTB aMOp(dHBIX crutaBoB. [loaroroBka npesenranuu B PowerPoint mo
paccmaTtpuBaeMbIM BolipocaM (5-7 ciaiiioB)

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTEeCTALMM MO WTOraM OCBOCHUSA
JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTALNH

Cemectp 1
No /it Bomnpocsl k 3auery
1. YucnenHoe audepeHnrpoBanme
2. YucieHHOe HHTETPUPOBaHHUE
3. CynHoCTh METO0/1a KOHEYHBIX Pa3HOCTEH
4, Meto MONEKYIIpHON TUHAMUKHU
5. Mertox yacTuIl
6. KpaeBas 3agaua. Pa3HOCTHBII MeTOJ
7. Annpoxkcumanusi Ha4yaJIbHbIX U TPAaHUYHBIX YCIOBUH
8. [ToHATHE «KOHCTPYKIIMOHHOW MPOYHOCTHY, €€ COCTABIISIONINE.
9. [ToHsATHE «BBICOKOIIPOYHAS CTAJIb), YCIOBHOCTh €r0 MPUMEHEHHSI
10. @DakTOpB! YIPOYHEHUS CIUIABOB. 36PHOTPAHUYHOE YITPOUHEHHE
11. @DaKTopbl YIPOUYHEHHS CIUIABOB. YIPOUHEHHE JUCIIEPCHBIMU YaCTHIIAMHU.
12. ®daxTopsl ynpouHeHus ciiaBoB. CyOCTpYKTYpHOE yIPOUHEHUE
13. ITpobnembl cozanus, 00pabOTKU M MPUMEHEHHsI MApTEHCUTHO-CTapEIOIINX CTaIeH.
14. ITpobnembl cozanus, 00pabOTKU U MPUMEHEHHsI CTallell CO CBEePXMENKHM 36pHOM
15. [IpoGnemsl cozanusi, 00pabOTKH U MPUMEHEHHSI METAaCTa0OUIIbHBIX ayCTEHUTHBIX
CTaJIeH
16. [IpoGnemsl cozianusi, 00pabOTKH ¥ MPUMEHEHHsI aBTOMOOMIIbHBIX KY30BHBIX CTaJel
17. [Tpo6nembl MpUMEHEHUS! aBTOMOOMIIBHBIX KY30BHBIX CTasIei MOBBIIICHHOM
MIPOYHOCTH
18. ITpo6iembl MpUMEHEHUs! aBTOMOOMIIBHBIX KY30BHBIX JIBYX(Da3HBIX cTajien
19. [Tpobnembl co3manmsi, 00pabOTKH 1 MPUMEHEHHSI 00PCOAEPIKANTNX CTAICH
20. [Tpobnembl co3manmsi, 00pabOTKK ¥ MPUMEHEHHSI a30THCTHIXCTAJICH
21. [Tpobnembl cozanus, 00pabOTKK U IPUMEHEHHsI CTaJIeH JUIsl U3TOTOBJICHUS TPYO




22. [Tpobaembl co3manusi, 00pabOTKH ¥ MPUMEHEHHS IIEMEHTYEMBIX 1
HUTPOLIEMEHTYEMBIX U3JICIINH.

23. [Ipo6ieMbl mpuMEHEHUs! METOa PACTPOBOM IIEKTPOHHON MUKPOCKOIIHH

24, [TpobnemMbl MPUMEHEHUS] METO/1a POCBEYMBAIOIIECH 3JICKTPOHHON MUKPOCKOIIHU

25. CyIHOCTb U IPEUMYIIECTBA METOJI0B 30HI0BOI MUKPOCKOITUHI

26. [Tpo6nemMbl MPUMEHEHUS! METO0/1a CKAHUPYIOUIeH TYHHEIbHOM MUKPOCKOIIHU

21. [IpoGieMbl mpuMeHEeHUsI METO[a ATOMHO-CUIJIOBOI MUKPOCKOITUU

28. [Tpo6seMbl MpUMEHEHHUST METO/1a aKyCTHYECKOM SMUCCHH

29. [Tpo6nemMbl MPUMEHEHUS! METO/1A YIBTPa3BYKOBOM Ne(EKTOCKOIHHU

30. [Tpobnemsl co3manus, 00pabOTKK B MPUMEHEHHSI KOMITO3UITHOHHBIX
JMCTIEPCHOYIPOYHEHHBIX MaTEPHAIIOB

31. [IpoGnemsl coznanusi, 00pabOTKU ¥ MPUMEHEHHS BOJJOKHUCTBIX KOMITO3UITUOHHBIX
MaTEepHAaJIOB

32. [Tpobnembl co3manus, 00pabOTKH M MPUMEHEHHsI aMOP(HBIX CIIABOB

33. [Tpobnemsl coznanns, 00pabOTKU M MPUMEHEHHsI HAHOITOPOIITKOB ¥ HAHOYACTHII

34. [Tpobnemsl coznanus, 00pabOTKU M MPUMEHEHHSI HAHOCTPYKTYPHPOBAHHBIX
MaTepHasoB

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NPOBECHUSsA
Cemectp pOBel . Kpurepuu u HOpMbI OLEHKH
NPOMEKYTOYHOM
arrecTauuu
3auer CTAaBUTCSL CTYOEHTY, €CIU OH

«3aYTCHO»

BOIIPOCHI

HUCYCPIBIBAOIIC U I'PaMOTHO JaJl
OTBCTHI Ha BOITPOCHI WJIM IIPU OT-
BCTC AOIYCTHUIT He6OJ'IBH_IYIO
HCTOYHOCTb Ha OJWH BOIIPOC, HO
npu 5TOM CMOI' TpPaMOTHO OT-
BCTUTH Ha JOIIOJIHUTCIIBHBIC

MEHTaJIbHBIE OIINOKU
MaTepuagam Kypca

CTaBUTCA CTYACHTY, €CJIM OH HC
Jall OTBET Ha BOINPOCHI WK B
«HE 3aYTCHO» OTBETC  COJCpXKAIUCh  (QyH1a-

1o




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOH
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToaH4YecKoe nocooue,
IpaKTHRYM, 1p.) HaumenoBanue
p y b p' 3BC
1. | CemenoB M.E., HekpacoBa | Maremarndeckoe MOJICTTUPOBaHUE | yueOHOE TTocoome 2016 3BC «IPRbooks»
H.H. (U3UYECKUX MPOIECCOB
8.2. JlonosinuTeIbHAS JIUTEPATypa
KounyecTBO B
Tun (yueOHuk, yueoHoe .
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeToau4YecKoe nocooue,
IpAKTHKYM, Ap.) HanmeHnoBanue
p Y™, Ip. 3BC
Opuyk C.1O. KomnrerorepHoe MOJIETIMPOBAHUE | KypC JEKIUI 2013 9BC «Jlanb»
HAaHOTEXHOJIOTH,  HAHOMAaTepUAIOB U
HaHOCTPYKTYDP. MopenupoBaHue
HAaHOCHCTEM  METOJaMH  MOJEKYJISIpHOU
JTUHAMUKA
Kpyuunun H.1O. Meton MONEKyJISpHOM JWHAMUKUA Mpu | yueOHOe mocodue 2015 5bC «IPRbooksy»
U3YYEHHH CTPYKTYPBl U KOH()OPMAITMOHHON
JTMHAMUKA MaKpO-MOJIEKYIT Ha
MOBEPXHOCTSAX TBEPBIX aJICOPOEHTOB M B
HaHOKJIacTepax
Cemun A.E., AnmmatoB A.B., | CoBpeMeHHbIe TpoOJIeMbl METAIYypruu M | yueOHoe mocodue 2015 9BC «Jlanb»

Korensuukos I'.U.

MaTEpPHANIOBEICHUS: PAKTUKYM



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. Ilepeuennr nmpodeccuoHaJBHBIX 0a3 JAHHBIX M MH(GOPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

Poccuiickue HaHoTexHONOruM [DIEKTPOHHBIM pecypc] : Poccuiickue HaHOTEXHOIOTMH
MeXIYHApOAHBIN HAyUHBIH )KypHall. YupeauTens xypHaia: OenepanbHOe areHCTBO 10 HayKe
u uHHOBanusM P®. — Pexxum fgoctyna K sxypHany: https://www.nanorf.ru;
Hayuno-texuuueckuii xxypHan «llucema o matepuanax». Yupenurensb KypHana: Poccuiickas
akazeMusi Hayk, @enepanbHOE TOCYJapCTBEHHOE OIO/KETHOE yupexkIeHne Hayku MHCTUTYT
npo0iieM CBEpXIUIAaCTUYHOCTH MeTauioB Poccuiickoit akagemun Hayk, DenepanbHoe
rOCyJapCTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YUYPEXKIEHHE BBICIIET0 00pa30BaHUS
bamkupckuii  rocygapCTBEHHBIM  YHUBEpCUTET. — PeXuMm jJocTynma K  KypHaIy:
http://lettersonmaterials.com/ru/Readers/Volumes.aspx;

Chemistry and Materials Research JXypnan Ha aHrioumiickoMm si3bike MeXIyHapOIHOTO
HHCTHUTYTa [0 HayKe, TeXHoJorusM u obpasosanmio (International Institute for Science,
Technology and Education) (CILIA, BenukoOpuranusi, 'oHkoHr). Pesxxum noctyna K xKypHaiy:
http://www.iiste.org/Journals/index.php/CMR/issue/archive;

WebofScience[DnekTpoHHbI pecypc] : MyIbTHAUCHHUILUIMHApHAs pedepaTtuBHas 0Oasza
nannbix.  — Philadelphia: ClarivateAnalitics, 2016- . — Pexum  jpocrymna
apps.webofknowledge.com. — 3aru. C skpana. — fI3. Pyc., anri.;

Scopus[DaekTponHsIii pecypc] : pedeparuBHas 6a3za ganusix. — Netherlands: Elsevier, 2004—
— Pexxum noctyna : scopus.com. — 3aru. C skpana. — f3. Pyc., anri.;

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne n/m HaunmenoBanmue I1O PeKBH3HTEI 10r0BOpa
) (naTa, HOMep, CPOK AelicTBHSA)
Windows: norosop Ne 757 ot 04.07.2018, cpok
. ) NecTBUS — OECCPOYHO;
1. WinPro 10ACR dlfn‘c’CUpgrd OLPNL xoutpaxt Ne 1653 ot 14.12.2018,
CPOK JIeMCTBHS — 6ECCPOUHO
2. OfficeStd 2019 RUS OLP NL Acdmc Ne 1655 or 14.12.2018,
CPOK JIEHCTBHS - OECCPOUHO
. . Ne 469 ot 05.06.2020,
3 Mathcad Education - University CPOK I[eﬁc:]:m - 60CChOTHO
' Edition Subscription (25 pack) P P

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

00pa3oBaTeILHOIO NPoIecca Mo AUCIUILINHE

HaumeHnoBaHue 000py10BaHHBIX YUeOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB VISl IPOBEACHUS
. Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)
Komnrerotepnsiit knacc. Yuebnast ayautopusi | CTonbl y4eHUYECKHE JABYXMECTHBIE
JUISL IPOBEJICHUS 3aHATHI JIEKIIMOHHOIO TUIA. | CTOJBI Y4EHHUYECKHUE, CTOII
1. | Yuebnaa ayauTopuss Ui TNPOBEINECHUS | KOMIBIOTEPHBIH, CTOJI
3aHATUH CEMHUHAPCKOTO THMA. YdYeOHas | MpenojaBaTelbCKHiA, 1K, JI0CKa

ayJIUTOpUsl NIl MPOBEAEHUs J1aOOpAaTOPHBIX | TPEXCEKIMOHHAs ayAUTOpHas (MeJoBas),



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

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/I | NPaKTHYeCKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

paboT. YueOHas aynuTopus s KypCOBOTO | CTYJd  HPENOAaBaTeIbCKUN,  MPOEKTOP

IIPOEKTUPOBAaHUs  (BBIIOJIHEHUS KYPCOBBIX | MYJIbTUMEIMNHBIN ,9KpaH JUIsl IPOEKTOPA,

pabot). YueOHas ayaAuTOpus 1 MPOBEACHUS | TymMOa BhIKaTHas

TPYIIOBBIX u WHIBUIYaIbHBIX

KOHCYyJbTallMi YuebHas ayautopust Ui

IIPOBEJCHUS 3aHATHI TEKYILLEro KOHTPOJI U

IPOMEKYTOYHOM aTTeCTallH

(E-214)

VYyeOHas ayautopus AJis npoBeaeHus 3ausatuil | Cron MpenoaBaTeNbCKUiA, Croubl

JIEKIMOHHOTO TUNa. YueOHas ayAuTOpUs JUIsl | YYEHUUECKHE JIBYXMECTHblE (MOHOOJOK) ,

MPOBEJCHUS 3aHITUNA CEMUHApPCKOTO THUIMA. | CTYNbs, JIOCKa ayauTopHas (MernoBas),

YyeOHass  aymuTopusi i1 KypcoBoro | kadempa, MPOEKTOp, JKpaH, IPOIECccop,

MPOEKTUPOBAHUS  (BBIMOJIHEHUS] KYPCOBBIX | IIKA(bI
2. | pabor). YueOHast ayauTOpHUS ISl IPOBEICHUS

TPYHIOBBIX u WHAUBHUIYaJIbHBIX

KOHCYJIbTallMi. YdueOHas ayauTopust s

MPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U

MIPOMEKYTOUYHOM aTTECTALINKU

(E-309)

[Tomenienue mist caMocTOsATENbHOM paboThl | CTOJNBI yHEHUUECKUE, CTYIIbI YUEHUYECKUE,
3. | oOyuarommxcs IIK ¢ BeIxogoM B ceTb MIHTEpHET

(I'-401)

[Tomemenue i caMmocTosTENbHOM pa®oThl | CTOIBI-MAPTHI IBYXMECTHBIE, CTYJIbS, CTOJ

oOy4aromuxcs MpenoaBaTesIbCKHii-, CTYIN

(1-409) IPENoAaBaTeIbCKUN, IEPEBUKHAS TOCKA,
4.

JKpaH, nporeccop, POEKTOP,
KOMITBFOTEPHBIE CTOJIbI, KOMITBIOTEPHI ISt
CTYACHTOB C BBIXOAOM B CETh HMHTCPHCET,
KOMITBIOTEP MPETI0IaBaTellsl.
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