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1. Ilean ocBOE€HHS JUCHUILIHHBI

Lens oOCBOEGHMSI IUCHUUIUIMHBI — HAYYUTCA UCIOJIB30BaTh METO/Abl MaTEeMaTHYECKOTO
MOJICJIMPOBAHUSI MaTEpUajOB, HMX CTPYKTYpbl U CBOMCTB M MOJEIMPOBAHUEM OIPEACIATh
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.

JIMCUMIUINHBI ¥ NIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE TAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npeauiecTByroniee: YueOHas NpakTHKa (O3HAaKOMUTENbHas MpakTuka); [IpousBoncTBeHHas
IOpakTUKa (Hay4yHO-HMccienoBarenbckass pabora) 2; Meroabl HCClIeAOBaHMs, KOHTPOJIS U
JMAarHOCTUKU MaTepruainoB; MexaHu3Mbl 1ehopMaliy U pa3pylieHus: HAHOMaTepuaios 1, 2.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

MOJICIIMPOBAHMSI CBOMCTB
BellecTB  (MaTepuaios),
MIPOBOJIUTH KOMILJICKCHBIE
UCCIIEIOBaHMs, MPUMEHSS
CTaHJapTHBIE u
cepTudUKaIMOHHBIC
UCIIBITaHUS

IIPOTHO3UPOBAHHUSI UX CBOMCTB

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpyeMble JOCTHKEHUS Ilnannpyemble pe3y/ibTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K0J1 1 HAMEHOBAHUE) (KoJ1 1 HAMEHOBAHUE)

TIK-1 Cnoco0eH | IIK-1.2 Crniocob6eH | 3HaTh: OCHOBHBIE METOJBI pacyeTa u
MOHUMATh (PU3NYECKUE U | UCTIONB30BAaTh B pacyeTax | MOACTUPOBAHUS  MaTepuaioB, UX
XUMUYECKUE  TPOIECCHI, | 3HAHUS 0 METOAaxX | CTPYKTYpbl M CBOWCTB,  3HaTh
MPOTEKAIOIINE B | HCCIICAOBaHUS, aHanu3a, | METO0JI0THIO aHanm3a u
Marepuajgax MOpU  HUX | JUATHOCTHUKU Y | IUarHOCTUKUA MaTE€PUAJIOB U BEIIECTB
MOJIy4eHUH, 00pabOTKe U | MOJEIHPOBAHUS  CBOWCTB | YMETE: paccUUTHIBATH u
MoauUKaIuy, BEIIECTB (MaTEpPHAIIOB) MOJICJIUPOBATH MaTepuabl, HX
HUCII0Ib30BaTh B CTPYKTYpPY U CBOWCTBA
HCCIICIOBAHUIX Hu Brnaners: HaBbIkaMu pacueta WU
pacuerax 3HAHUS 0 MOJICJIMPOBAaHUSl ~ MaTepuajoB U
METOAaxX HCCICIOBaHHUS, BEIIECTB, HAaBBIKAMU aHAJIM3a U
aHaIM3a, JUArHOCTUKU M IHArHOCTHUKHU MaTepHuaoB U




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0
Bun . HaumenoBanue TeM 3aHATHH Oo0nemMm, KOHTpOIA
Moayas (pa3gen) | y4uyeOHOI . Cemectp Bbannbl | UHTepakTuB, 4.| (HAHMMEHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacrsa)
Monayisb 1. Jlex MaremaTuyeckoe MOJACIIMPOBaAHUE MAJIBIX 1 2 - - OTtueT 0
MaremaTtnueckoe kiactepoB (Ha npumepe Cun). BBITIOJTHEHUH
MO/JICJINPOBAaHUE IPAKTUYECKON
BBICOKOTIPOYHBIX paboTHI.
crajen
IIp MopennpoBaHrue MaTepUalIoOB € 1 4 - -
HCIOJIb30BAHUEM METO/Ia MOJIEKYJIIPHOM
nuHaMuku (MJ]). Ilpaktuyeckas padora Ne
1. MosnekynsipHO-IMHAMHYECKasi MOJIENb
IJIaBJIEHUS KPUCTAJIIMYECKOTro oOpa3ua u
OIlpeieIEHNE MUHUMYMa IIOTEHIMAIbHON
NATANTUT XTTACTANAR ATOMAR RAITITIACTRA
Monyis 2. Jlex CriocoObl  yNMpOYHEHUST U OCHOBHBIE 1 1 - -
[IpoGnembl po0IeMbI MapTEHCUTHO-CTAPECIOIINX,
MIOJIyYEHUS U CBEPXMEJIKO3EPHUCTBIX U METacTaOMIbHBIX
IPUMEHEHHUS aucTanuTaTy cranati uw  ARnacta  uv
BBICOKOMPOUHBIX IIp [Ipaktnueckass pabora Ne 2. CnocoOsl 1 2 - - Otuer o
- YIIPOYHEHHUST U  OCHOBHBIE IPOOJIEMBI BBITIOJTHEHUH
MapTEHCUTHO-CTapEIOIINX, MPaKTUYECKOU
CBEPXMEJIKO3EPHUCTBIX U METaCTaOMIbHBIX paboTHI.
Jlex [TpoGnembl nostyueHusi, ynpoyHeHUs: U 1 1 - -
MIPUMEHEHHUS CTaJIel, JIETUPOBAHHBIX
azoroMm. [Ipobnembl peannzanuu MeTo1a
YIBTPa3BYKOBOH Ae(PEKTOCKOITUH
IIp [TpakTrueckas padota Ne 3. [Tonyuenue, 1 2 - - OT4eT 0 BBINOJHEHUHU
YIIPOYHEHUE U IPUMEHEHUE CTaJEH, [IPAKTUYECKON
JIETUPOBAHHBIX a30TOM. a0O0ThI




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. HauMeHoBaHue TeM 3aHIATHH Oo0nemMm,
Moayas (pa3gen) | y4uyeOHOI . Cemectp bannbl | UHTepakTuB, 4.| (HAHMMEHOBaHHUE
(yuedHoli padoThI) u.
padoThI OLICHOYHOI'0
cpeacrsa)
Jlex [IpoGnemMbl MOMy4YeHUs, YNPOYHCHHUS M 1 1 - -
IPUMEHEHHUS AJTIOMUHHUEBBIX CILIABOB.
Mopyns 2. IIp [TpakTudeckas padora Ne 4. [Tonydyenue, 1 2 - - OT4eT O BBINOJIHEHUH
[TpoGnembr YIIPOYHEHHE u MIPUMEHEHUE MPAKTUYECKON
O eHUus U ATIAMIITITIADI IV, ATITmanAn oSy
i Jlex IIppuMeHeHHEe COBPEMEHHBIX METOJIHK 1 1 - -
MIPUMEHEHUS .
BBICOKOpa3pelIaroniei
BBICOKOITPOYHBIX . .
. IIPOCBEYMBAIOLIEH INEKTPOHHOU
cTanei -
Jlex [TpoGieMbl TONyYeHUS W MPUMEHEHUS 1 1 - -
HaHoMaTepuasoB.  Hanomopomku u
HAHOYACTHIIBL.
IIp [TpakTuueckast padora Ne 5. [lonyuenue 1 4 - - OT4eT 0 BBIIOJIHEHUH
U MIPUMEHEHUS HaHOMAaTepHaJIoB. MPAKTUYECKON
Mcnonp30BaHNE  HAHOMNOPOLIKOB W a0O0ThI
Jlex [TpoOnembl MONMy4YeHUS W TPUMEHEHHUS 1 1 - -
HAaHOMAaTepHAaJIOB.
Harrncmnsx nsmy mirinAn ariiir 1a afamaniramr T
IIp [TpakTueckast padora Ne 6. [lonyuenue 1 2 - - OTuer 0 BBIIOJHEHUHU
U TIpUMEHEeHHe aMOP(HBIX CIJIaBOB. MPAKTHIECKON
[paboThI
Hroro: 24




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B HacrosmeM Kypce UCIONIb3YIOTCS CIEAYIONIe 00pa30BaTeIbHBIC TEXHOJIOTHH: TEXHOJIOTHS
TPAAUITMOHHOTO OOYYEHHS - JICKIIMH C MMPUMEHEHHUEM MYJbTUMEIUUHBIX CPEICTB; MPAKTHUYCCKUE
pa6OTBI BBIIIOJIHAKOTCS Ha KOMHLIOTepe C HpI/IMeHeHI/IeM HpOFpaMMHOFO O6€CH€‘I€HI/I$I JJIA
MOJICIMPOBAHUS ITOCTABJICHHOM 3a7]a4M; CAMOCTOsITeIbHAs paboTa

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO U CIUTIIIHHbI

7. OneHoYHbBIE CPeACTBA

7.1. I1aciopT OLIEHOYHBIX CPEICTB

Cemect Kox koHTpOIMpYyemMoii KOMIIeTeHIM U HanMeHoBanue
P (WJIM ee 4acTH) OILIEHOYHOI0 CPeICTBA
1 [1K-1 CobecenoBaHue;

Bomnpocsr k 3agety NeNe 1-34;
ITpaxTrueckas padora Ne 1-6

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKyIEro KOHTPOJIs

7.2.1. lIpakTnyeckue padoTbl

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

IIpakTnueckas padora Ne 1. MonekynsipHo-guHaMHuYecKas MOJENb IJIABICHUS
KPHUCTAJNTNYECKOro o0pasiia v onpeesieHie MUHUMYyMa MOTeHIMAIbHOW SHEPTHH KJIacTepOB AaTOMOB
BEIECTBA

3ananue Ne 1. AHanu3 KJIaCCMYECKUX YpaBHEHUHN MOJIEKYJIIpHOU TuHaMUKU. Beibop popmbl
IIPEICTaBICHUSI IOTEHIIMANIA.

3ananue Ne 2. CocraBieHHe CUCTEMb] YPaBHEHUH B BUJIE KOHEUHBIX Pa3HOCTEH.

3ananue Ne 3. Bb10op MCXOIHBIX JaHHBIX IO BapuaHTaM (Tabsuua 1)

Tabnuma 1. HcxoaHele naHHBIE A7 MOJICIUPOBAHMUS 33aJaud O TUIABICHUU KpU-
CTaJNIMYECKOro oOpasia

Komn-Bo Amnutyna
Yuciao aTOMOB B N
Ne aTOMOB Koim-Bo mraros HavanbHoi | Illar yncinennoro
KPUCTAIITUIECKOM
BapHaHTa B WHTETPUPOBAHUS CKOPOCTH MHTETPUPOBAHUS
obpasie
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
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

3ananue Ne 4. CocraBieHue nuctuHra nporpammel B MATLAB. 3anyck nporpamsi.
BrimonHeHne KOMITBIOTEPHOTO SKCIEPHUMEHTA.
3amanue Ne 5. AHaJIM3 OJYYEHHBIX PE3YJIbTaTOB

Kpurepun onieHKH pakTHIecKoil paboThI:

«3auTeHO» BBICTABIISACTCS CTYIEHTY, €CIIU BCE 331aHNE Ha IPAKTUYECKYIO pa0OTy BBIIIOJHEHbI
BEPHO, BBIBOJBI CHIENaHbl TPAMOTHO M 000CHOBaHO. [IpeicTaBieH JTUCTHHT KOJa MPOrpamMMbl U
pe3ynbTatel MoaenupoBanus cpene MATLAB. Ilo teme nmpakTuueckoil paboThl JaHbI OTBETHI Ha
BOIIPOCHI IIPETIOAABATEIA.

«He 3auyreH0» BBICTABISETCA CTYJEHTY, €CIM MpakTHueckas pa0oTa He BBINOJIHEHA
IIOJIHOCTBIO UJIM HE COCTAaBJICHBI YPABHEHUS MOJIEKYJISIPHOW JUHAMUKH B BUJI€ KOHEYHBIX Pa3HOCTEH,
He pa3paboraH JUCTUHT Koza B cpee MATLAB u He npoBeieHO BUPTyalIbHOE MOJIETUPOBaHHE.

IIpakTnuyeckas padora Ne 2. CriocoObl yIpOUHEHHsI U OCHOBHBIE TPOOIEMbl MAPTEHCUTHO-
CTapeIOIUX, CBEPXMETKO3EPHUCTHIX U METACTAOMIIbHBIX ayCTEHUTHBIX CTaJeH.

TBopueckoe 3amanme No 1: AHanM3 MHKPOCTPYKTYpPHl TAaKETHOTO MapTEHCHUTA.
Knaccudukanus u monydeHne MapTEHCUTHO — CTapelolIUX CTajei Ha OCHOBE TPOWHBIX CHCTEM.
[ToaroroBka npe3entanuu B PowerPoint mo paccmarpruBaembiM Boripocam (5-7 cliaii1oB)

TBopueckoe 3amanne Ne 2: Bompocel ynmpOYHEHMsT MapTEHCUTHO — CTaperolIUX CTaJeH.
[ToaroroBka mpesenrtaimu B PowerPoint mo paccmarpruBaemoMy Bompocy (5-7 craiiioB)

IIpakTnyeckas paGora Ne 3. I[lonydeHue, yHIpoyHEHHME M TNPUMEHEHHE CTajel,
JIETHPOBAHHBIX a30TOM.

TBopueckoe 3amanue K mnpaktuyeckoil pabore Noe 3: IlpobGnema mosydyeHus, HU3y4eHHUS
CTPYKTYpbl U CBOWCTB a30THCThIX crajeid. IloaroroBka mpeseHtanuun B PowerPoint mo
paccMaTpuBaeMbIM Bomipocam (5-7 ciaaiiioB)

Kputepun orieHKH TBOpUECKHX 3aJaHUI K MPAKTUYECKUM paboTaM:

«3auTeHO» BBICTABISETCS CTYJIEHTY, €CIIH B PE3yJIbTaTe pabOTHI MMOJHOCTHIO PACKPBITA TEMA
TBOPYECKUX 3aJlaHUM, cocTaBieHa M o(opMieHHas mnpe3eHTauus. CTyleHT aKTUBHO y4acTBYET B
00CYX/IeHUH MPE3ECHTALUHN U IPABUILHO OTBEYAET HA BCE IMOCTABJICHHbBIE BOIPOCHI



«He 3aureHo» BBICTABISIETCS CTYACHTY, €CIIM B pe3yjibTare pabOThl IpE3CHTALUs He
Ipe/CTaBiIeHa U TeMa He IpopaboTaHa

IIpakTuyeckas padora Ne 4. [lonydyeHue, ynpoyHEeHHE U MPUMEHEHHE AJTOMHHHUEBBIX
CILIaBOB.

TBopueckoe 3amanue Kk npaktudeckoir padbore Ne 4: OcHoBHas mpobiIemMa KUC-TOJIb30BAHUS
MHTEPMETAUIUIOB C HCIHOJIb30BaHHWEM QIIOMHUHHMEBBIX CIIaBOB. [loAroToBka mpe3eHTaluu B
PowerPoint mo paccmarpuBaeMbiM Boripocam (5-7 Claii1oB)

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

TBopueckoe 3amaHue K mpakTHueckodl padore Ne 5: Paccmorperh kiaccupukamuioo u
cBoiicTBa HaHOMaTepuasnoB. [logpoOGHO paccMOTpeTh (yIepeHbl U UX MPOU3BOAHbBIE, 1 HAHOTPYOKHU.
[TonroroBka nmpe3eHTanuu B PowerPoint mo paccmarpuBaeMbiM Boripocam (5-7 Ciiaid1oB)

IIpakTuyeckas padora Ne 6. [lonydyenue u npuMeHeHre aMOP(HBIX CIIaBOB.

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

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

7.3. OneHo4Hble cpeacTBa AJs NMPOMEKYTOYHOM ATTECTAIMH IO HUTOraM OCBOCHHS
AUCHHUILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHO aTTeCTANNH

Cemectp 1
No /it Bomnpocsl k 3auery
1. YucnenHoe audepeHnrpoBanme
2. YucieHHOe HHTETPUpPOBaHUE
3. CyIHoCTh METO/1a KOHEYHBIX Pa3HOCTEH
4, MeTto1 MOJEKYISIPHON TUHAMUKHU
5. Merto yacTHIL
6. KpaeBas 3agaua. Pa3HOCTHBII MeTOJ
7. ATmpoKcHManus HA4YaJIbHBIX W TPAHUYHBIX YCIOBHH
8. [ToHsITHE «KOHCTPYKIIMOHHOMN MPOYHOCTHY, €€ COCTABIISIOINE.
9. IToHsATHE «BBICOKOIIPOYHAS CTAJIb), YCIOBHOCTh €r0 MPUMEHEHHSI
10. @DakTOpB! YIPOUYHEHUS 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 METAaCTaOUIIbHBIX ayCTEHUTHBIX
CTaJIeH
16. [Tpobaembl co3manmsi, 00pabOTKH ¥ MPUMEHEHUSI aBTOMOOMIHHBIX KYy30BHBIX CTaJICH
17. [Tpobnembl MpUMEHEHUS! aBTOMOOMIIBHBIX KY30BHBIX CTaJIei MOBBIIICHHOM
IPOYHOCTH




18. [Tpo6eMbl mpuMEeHEHHST aBTOMOOMITBHBIX KY30BHBIX NBYX(a3HbBIX cTaseh

19. [TpoGiemb! cozanusi, 00pabOTKHU ¥ MPUMEHEHHS OOPCOIEPIKAINX CTAJICH

20. [TpoGnemMbl co3manusi, 00pabOTKK M MPUMEHEHHSI a30THCTHIXCTAJICH

21. [Tpobnembl cozanns, 00pabOTKU U IPUMEHEHHsI CTaJIeH JUIsl U3TOTOBJICHUS TPYO

22. [TpobaemMbl co3manusi, 00pabOTKH M MPUMEHEHHS [IEMEHTYEMBIX 1
HUTPOLIEMEHTYEMBIX U3JICIINH.

23. [TpobnemMbl MPUMEHEHUST METOJ1a PACTPOBOM JICKTPOHHON MUKPOCKOITHH

24, [Tpobnembl MpUMEHEHUsT METO/1a IIPOCBEYHBAOIIEH JICKTPOHHON MUKPOCKOITHH

25. CyIHOCTh ¥ IPEUMYIIECTBA METOJI0OB 30HI0BOI MUKPOCKOITUU

26. [TpobiemMbl MPUMEHEHUST METOJ1a CKAHUPYIOUICH TYHHEIIbHOW MUKPOCKOIIHU

27. [Tpo6nemMbl MPUMEHEHUS! METO/1a aTOMHO-CHIIOBOI MUKPOCKOITHH

28. [Tpo6eMbl MpUMEHEHHUST METO/1a aKyCTHYECKOU SMUCCHH

29. [TpobnemMbl MpUMEHEHUS! METOJ1A YIBTPa3BYKOBOM Ne(EKTOCKOIHHU

30. [TpoGiemb! co3anusi, 00padOTKH ¥ MPUMEHEHHSI KOMITO3UITHOHHBIX
JIMCTIEPCHOYIPOYHEHHBIX MaTEPHAIIOB

31. [TpoGems! co3manus, 00pabOTKU ¥ MPUMEHEHHSI BOJJOKHUCTBIX KOMITO3UITHOHHBIX
MaTEepUAJIOB

32. [Tpobnemsl coznanus, 00pabOTKU M MPUMEHEHHsI aMOP(HBIX CIUIABOB

33. [Tpobaembl co3manus, 0OpabOTKH ¥ MPUMEHEHHsI HAHOTIOPOIIIKOB U HAHOYACTHI]

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

7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeJeHUs
Cemectp POBEI N Kpurepun u HOpMBI OLICHKH
NPOMEKYTOYHOM
arrecTauuu
3auer CTAaBUTCS  CTYHEHT €ClIi  OH
b

MCUEPIIBIBAIOIIE W TPAMOTHO Al
OTBETHl Ha BOIPOCHI WIU MpPU OT-
BETE€  JIOMYCTHJI  HEOOJbIIYIO
HETOYHOCTh Ha OJUH BOIPOC, HO
IpH 3TOM CMOT TPaMOTHO OT-
BETUTH Ha JOITIOJTHUTCIIBHBIC
BOIIPOCHI

«3aduTCHO»

CTaBUTCA CTYACHTY, €CJIM OH HC
JaJl OTBCT Ha BOIPOCBI HIIM B
«HEC 3a4YTCHO» OTBECTC COJACPKAINCH (I)YH,Z[a-
MCHTAJIbHBIC OIINOKU 1o
MaTcpHrajiaM Kypca




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoaunuyecTBO B

HAY4YHOI
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeTOn4ecKoe nocooue,
IpaKTHRYM, 1p.) HaumeHnoBanue
p y 9 p' 3BC
1. | ®omun, A. A. Wmxenepus HOBEPXHOCTH | yueOHOE ocodue 2020 3bC «IPRbooksy»
(GYHKIIMOHATIBHBIX MaTEPHAIIOB U YUCICHHOE
MOJICIUPOBaHNE (U3UYECKUX TPOIECCOB
IIPU UHIYKIIMOHHOM 00paboTKe METaIOB
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
KosmnuectBo B
Tun (yueOHuk, yaeoHoe .
HAY4YHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
IpaKTHKYM, AD.) HaumeHoBanue
p YM, ap. 3EC

HOpuyk C.I1O.

KommnbrorepHoe
HAHOTEXHOJIOTHIA,
HaHOCTPYKTYP.
HaHOCHUCTEM
JUHAMUKHI

MOJEITUPOBAHUE
HaHOMATEPHAJIOB Hu
MopaenupoBanue

METOJJaMH  MOJIEKYJISIPHOMN

KypC JEKIUN

2013

9BbC «Jlaup»

Kpyunnun H.1O.

MeTon  MONEKYJISpHONM TUHAMHUKU  TpU
U3YYEHHH CTPYKTYPBl U KOH()OPMAITMOHHON
JTUHAMUKU MaKpO-MOJIEKYI Ha
MOBEPXHOCTSAX TBEPBIX aJICOPOCHTOB M B
HaHOKJIacTepax

yueOHoe rmocobue

2015

9BC «IPRbooksy

Cemun A.E., AnnaroB A.B.,

Korensuukos I'.U.

CoBpeMeHHbIE MPOOJIIEMBl METAJUTYPTHH U
MaTEepPHAJIOBEICHHS: TPAKTHKYM

yuebHoe rnocobue

2015

9BbC «Jlaup»



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

n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (yueOHuk, yueoHoe
nocooue, yueOHO-
MeToaH4YecKoe nocooue,
NMPaKTHUKYM, IP.)

T'ox m3panus

KoauuecTBo B
HAY4YHOI
onobamoTeke /
HaumenoBanue
9BC

CemenoB M.E., HekpacoBa
H.H.

MaremaTuueckoe MOJEJIIMPOBAHUE
bu3nYECKUX MPOLIECCOB

yuebHoe rocobue

2016

OBC «IPRbooks»



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 XKypHall. YdpeauTens kypHaia: OenepanbHOe areHCTBO 110 HayKe
u uHHOBanusM P®. — Pexxum fgoctyna K sxypHany: https://www.nanorf.ru;
Hayuno-texuuueckuii xxypHan «llucema o matepuanax». Yupenurensb KypHana: Poccuiickas
akageMusi Hayk, DenepanbHOE TOCYAApCTBEHHOE OIOJKETHOE yUpexIeHne Hayku MHCTUTYT
npo0iieM CBEpXIUIAaCTUYHOCTH MeTauioB Poccuiickoit akagemun Hayk, DenepanbHoe
roCyJapCTBEHHOE OIO/KETHOE 00pa3oBaTeNbHOE YUYPEKACHUE BBICIIEIO 00pa3oBaHUs
bamkupckuii  rocygapCTBEHHBI  YHUBEpCUTET. — PeXuMm JocTynma K  KypHAIYy:
http://lettersonmaterials.com/ru/Readers/Volumes.aspx;

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

WebofScience[DnexTpoHHbI pecypc] : MyJIbTHAMCIUIUIMHApHas pedeparuBHas 0Oas3a
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 HaumenoBanue I1O PeKBu3HTLI 10roBopa
) (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 1653 or 14.12.2013,
CPOK JIEHCTBHS - OECCPOUHO
. L Ne 469 ot 05.06.2020,
3 Mathcad Education - University CPOK I[eﬁc:]:m - 6eCChOTHO
' 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 Il IPOBEACHUS
. Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
N/ | 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 IPOBEIeHUs
. 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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