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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbl: CdopmupoBaTb KoMMeTeHuuu obydaioulerocs B 06ractu NpPoLEcCcoB MOMyvyeHus
HaHOCTPYKTYPHbIX NOMUMEPHbLIX MaTep1anos

1.2 3apgauv AUCLUMUNNUHBI:

* npeacTtaBuTb KﬂaCCMd)VIKaLI,VHO, npuHUUNbl 1 noAaxoAbl AnA nojiy4eHnda HaHOCTPYKTYPHbIX MOJIMMEPHBbIX MaTepuanoB
¢ OTPa3nTb CTPYKTYPHbIE XapaKTEePUCTUKN HAHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepnanoB

i C(bOpMVIpOBaTb LenocTtHoe npeactaBlieHne O B3aMMOCBA3U 3KCMNJTyaTauMOHHbLIX XapaKTepPUCTUK HAHOCTPYKTYPHbIX
NoNMMeEpPHbIX MaTepunanos 1 obnacren nx npuMeHeHus

* pacCcMoTpeTb TeXHONornn, MmetToabl U METOAUKU NONTyHYEHNA HAHOCTPYKTYPHbIX NONMTMMEPHbIX MaTtepunanos

1.3 Tpe6oBaHuA Kk NpeaBapuTeNbLHON NOAroTOBKe 0Gy4atoLlerocs:

MpenBaputenbHaa NOAroToBKa npeanonaraeT cosaaHue OCHOBbLI A5 (DOPMUPOBaHMS KOMMETEHLUMI, YKasaHHbIX B M.
2, NpU U3y4eHUn ANCLUNIIUH:

O6Lwasn xummnyeckas TeXHONorms

dunanka n xmmms nonnMepoB, CUHTE3, CTPYKTypa n CBONCTBaA BbICOKOMOINEKYINAPHbIX CoeNHEHNN
Punanko-xumus HaHOCTPYKTYPHbIX NONIMMEPHbIX MaTepnanoB
TexHonorus NOJNIMMEPHbIX KOMNO3ULMOHHbIX MaTepunanos

2 KOMNETEHLUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MK-1: Cnoco6eH ocyulecTBNATbL C60p U cMCTeMaTU3aL IO HayYHO-TEXHMYECKOM UHhopMaLMm O CYLLEeCTBYHOLUUX
HaHOCTPYKTYPMPOBaAHHbLIX KOMMNO3ULIMOHHbLIX MaTepuanax

3HaTb: OCHOBHbIE UCTOYHUKM VIHQJOpMaLWIVI O TEXHOJIOIrMAX nonyvYeHmnsa HaHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepunasnos.

YMeTb: OCcyLlecTBnATbL BbIGOP MeToAa NofyyYeHns HAHOCTPYKTYPHBIX NONMMEPHbLIX MaTepuanoB Ha OCHOBE aHanu3a Hay4YHo-
TEXHUYECKOW MHpopMaLmK.

BnapeTb: HaBblkaMy aHanu3a g4aHHbIX UCTOYHUKOB HaquO-TeXHMHeCKOVI VIHd)OpMaLI,VII/I n Bbl60pa Ha X OCHOBEe oNnTuMarlibHbIX
MEeTO40B NOJTy4eHUA N OLEHKN CBOWNCTB HAaHOCTPYKTYPHbIX NMOJINMMEPHbLIX MaTepurasnoB N X KOMMOHEHTOB.

MK-2: CnocobeH pa3pabaTbiBaTb ONbITHbIE 06pa3L bl HAHOCTPYKTYPUPOBAHHbIX KOMMNO3ULIMOHHbIX MaTepuanos

3HaTb: OCHOBHbIE NpUHUUNbI NOJNTy4YeHNA HAHOCTPYKTYPHbIX NOJIMMEPHbLIX MaTepranoB.
YmeTtb: npoBOOUTb Bbl60p MeTo[a nostyd4eHnA HaHOCTPYKTYPHbIX NOJNTMMEPHbIX MaTepuarnos.

Bnapetb: HaBblkamu NnpuMeHeHnA OCHOBHbIX MeTOoAUK nony4vyeHna U OLEeHKU CBOWCTB HaHOCTPYKTYPHbIX MOJIMMEPHbIX
mMmaTepuranoB U X KOMIMOHEHTOB.

MNK-5: Cnoco6eH noa6upatb TeXHOMoOrM4yeckue napameTpbl Npouecca Ans NPoM3BoOACTBa HAHOCTPYKTYPUPOBAHHbIX
KOMMO3MLMOHHbIX MaTepuarnos ¢ 3afaHHbLIMU CBOMCTBaMU

3HaTb: OCHOBHbIE METOAbI nony4yeHnA HaHOCTPYKTYPHbIX NOJNTMMEPHbIX MaTtepuanoB 1 napamMmeTpbl AaHHbIX MPpoLeCcCOoB.

YmeTtb: npoBOaAUNTb Bbl60p crnocoba onTMMM3aunm TEXHONOMMYECKNX napamMeTpoB NonyvyeHnsa HaHOCTPYKTYPHbIX NOJIMMEPHbIX
MaTepumanoB C y4eTOM 3adaHHbIX CBOWNCTB.

Bnapetb: HaBblkamMy ONTUMM3AUUN TEXHOMOMMYECKMX napamMmeTpoB MNpu nonyyYeHn HaHOCTPYKTYPHbIX MNONIMMEPHbIX
mMmaTepunanoB N NX KOMMOHEHTOB.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

O | KoHTakTHas
< 6
o paboTa
5@ MHHoBaL, dopma
HaumeHoBaHWe 1 cogepxaHune pa3genos, g = CP
_ S g dopmbl TekyLiero
TEM U y4EeOHbIX 3aHATUN s = Tlek. ab. (4achbl) SAHSTVIA KOHTPOS
[&]
O g | (vackl) | (4acsl)
x

Pasgen 1. Knaccudmkaums HAHOCTPYKTYPHbIX
NONUMEPHbIX MaTepmnanos, UX KOMMOHEHTOB
1 MOAXOAO0B K NMOMyYeHUIo

Tema 1. Knaccudumkaums Moo
HaHOCTPYKTYPHbIX OO LEKTOB 1
HaAHOCTPYKTYPHbIX MaTepuanos. 1 8 vn
HaHoCTpyKTypHbIE NOMMMEpPHbIE MaTepuansi

(HIMM), kak oAuH U3 BUOOB HAHOCTPYKTYPHbIX
obbekToB. ba3oBble TEPMUHbBI U MOHATYSA.




Tema 2. MpuHUMNBI NONYy4YeHUs
HaAHOCTPYKTYPHbIX MaTepraroB B LIENIOM U
HIMM, kak ogHOro 13 nx sngos. MNpuHumMnbI
nony4vyexHus HNM, ocHoBaHHbIE Ha AeneHun 1
obbeanHeHUn matepmanbHbIX 0OGHLEKTOB.
lMoHATNE O HAHOCTPYKTYPHbBIX NONIMMEPHBIX
KOMNO3nUMOHHBbIX MaTepuanax (HIMKM).

nn

Pasgen 2. MNpouecchl 1 MeToAbl NOMyYeHUs
HMM

Tema 3. MeTtogbl nonyyenunsa HIMM. Cuctema
meTogoB nonyyeHus HIMNM u cuctema
meToaoB nonyyeHms HIMKM.

Tema 4. MNMpoueccol nonyvenus HIM (HIMKM),
OCHOBaHHbIE Ha AMCNeprMpoBaHnm
HaHOKOMMOHEHTOB CUCTEMbI B MONMMEPHbIX
MaTpuLax.

nn

WUtoro B cemecTpe (Ha kypce ansa 3A0)

nn

KOHch'IbTaLI,MI/I M NpoOMEXyTo4HaA atrectauma
- HeT

32

Pasgen 3. PerynupoBaHue npoueccos
nonydvexus HIMM

Tewma 5. Mpouecchbl nonyyeHus
HaHonopucTbix HIMM (HMKM). MeToabl,
OCHOBaHHbIE Ha TPaBMeHUN NONMMEpPHbIX
mMaTpuy

JlabopaTopHas pabota: NMonyyeHue
HaHonopucTblix HIMM mMeTogoM TeMnnaTHOro
CUHTe3a ( MeToq TpaBneHus)

0,5

17

nn

Tema 6. lNpouecchl nonyyeHus
HaHonopucTbix HIMM (HMNKM). MeTtogael,
OCHOBaHHbIE Ha CUHTE3e HAaHOOObLEKTOB B
Macce nonumepoB. MeToabl, OCHOBaHHbIE Ha
yaaneHun HaHo4yacTuy u3 o6bemoB
NOSIMMEPHbIX MaTepunanos.

0,5

16

nn

Pasgen 4. OcobeHHOCTU NpoLIECCOoB
nonyyvexus HIMM

Tema 7. MeToqbl gucneprupoBaHung
HaHo4YacTuL B pacTBOPUTENSX, pacTBOpax
MOHOMEPOB ¥ NonMMmepoB. MeToapl n
METOAMNKN COXPaHEHUS HaHOYaCcTUL, B
ONCNEPCHOM COCTOSTHUM.

0,5

18

nn

Tema 8. KoHkpeTHble MeToabl U METOANKN
nony4YyeHnst 6II0YHbIX MIEHOYHbIX U
BoNokHMCTbIX HIMM. MNpumepsl.
JlabopaTopHas pabota: lNony4eHue
KOMMO3UTHbIX BIIOKOB Ha OCHOBE 3MNOKCUOHOWN
CMOJbl, HAaMNOJIHEHHbBIX HAHOYaCcTULaMM
aspocuna

1,5

18

Tema 9. O6opyaoBaHUE N TEXHONOTNYECKOE
OCHalleHue Npon3BOACTB U NPOLECCOoB
nonyyvyexHus HIMNM. MeToabl TecTupoBaHus
HIMM un npoueccoB nx nonyveHus.
JlabopaTopHas pabota: ViccnepoBaHue
Mopcponornm n namkKo-mexaHN4eCcKmx
CBOMCTB NosydyeHHbIx HIMM.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

18

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

87

2,5

6,5

Bcero koHTakTHas pabota u CP no
AvcuMnvHe

18,5

125,5




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eBGHbIM NiaHoM He NpeaycMoTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHune nokasartenemn, KputepueB h CUCTeMbl OLleHUBaAHUA pe3ynbTaToB 06yqe|-|vm

5.1.1 NokasaTtenu oueHMBaHUSA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KOMMeTeHuun cpeacTea

HasbiBaeT nyTn noucka, cbopa n 06paboTkm nHpopmaumm o
HaAHOCTPYKTYPUPOBaHHbIX KOMMO3ULIMOHHbIX MaTepuanax. Bonpocbl ycTHOro
PaspabatbiBaeT KpUTEpMU CUCTEMATU3ALUN U CTPYKTYPUPOBAHMS cobecenoBaHus

MK-1 nHdopmaumun. NpoBOOUT KPUTUYECKNIA aHANU3 U CMHTE3 MHOopMauun, TecToBble 3agaHus
MOMy4YeHHOW N3 pasHblX NCTOYHNKOB. OueHBaeT COBpEMEHHOE MpakTnko-opMeHTUpoBaHHbIE
COCTOSIHWE U Pa3BUTME HaYKM O HAHOCTPYKTYPUPOBAHHbIX 3agaHuns
KOMMO3ULMOHHBLIX MaTepuanax (HaHo-, Buomartepmnanax n KOMNo3uTax).
M3naraeT OCHOBbI TEXHOMOMMM NPOM3BOACTBA HAHOCTPYKTYPHbIX
NonMMepHbIX MaTepuanos ¢ 3afaHHbIMK cBocTBamu. OcylecTensaeT Bonpocbl ycTHoOro
BbIOOP TEXHOMNOrMYECKNX NapaMeTPOoB NPOLIECCOB NOMy4YeHUs cobecenoBaHus

MK-5 HaAHOCTPYKTYPHbIX NOMIMMEPHbLIX MaTepuaroB C 3aaHHbIMK cBOMCTBaMKU. | TecToBble 3agaHms
PaspabatbiBaeT onTMMarnbHble TEXHONOrMYeckme napaMmeTpbl Ans MpakTNKo-OpMeHTUPOBaHHbIE
NpOM3BOACTBA HAHOCTPYKTYPHbIX NOSIMMEPHbBIX Matepmaros C 3agaHuns
3afaHHbIMW CBOMCTBaMM.
M3naraeT OCHOBbI XMMWUYECKOIo CTPOEHUS, KnaccudukaLmio, OCHOBHbIE
CBOWNCTBA M CNOcoObl NOSy4YEHUA HAHOCTPYKTYPHbLIX MOSTIMMEPHbIX Bonpocbl ycTHOro
mMaTepuanoB. [laeT CpaBHUTENBHYH OLEHKY CBOWCTB, CONOCTaBnsieT cobecenoBaHus

MK-2 BapuaHTbl NONy4YeHNs1 HAHOCTPYKTYPHbIX MOMMMEPHbIX MaTepmarnos U TecToBblE 3agaHWsA

cnocobeH BbI6VIpaTb onTumarnbHble METOAbI C TEXHUKO-9KOHOMNYECKON
TOYKU 3pEHUA. Pa3pa6aTb|BaeT OMnbITHbIE 06pa3u,b| HaHOCTPYKTYPHbIX
NOJIMMEPHbIX MaTepunarnos.

MpaKT1KO-OpUEHTMPOBAaHHbIE
3agaHus

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBAHUSA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncyepnbiBalOLWUN OTBET,
OEMOHCTPUpPYIOLLMIA rNyOoKoe NOHMMaHne
npegmeTa.

4 (xopoLlo)

OTBeT CTaHAapTHbIN, B LIENOM
Ka4eCTBEHHbI, HO COAEPXKUT
HETOYHOCTU/HE3HaAUUTESNbHbIE OLLNBKMN.

3 (yooBneTBoOpUTENbLHO)

OTBET HEMNOMHbINA, OCHOBAHHbIN TOMLKO Ha
NEeKUMOHHbIX MaTepuanax. UmetoTca

ownbKM NO HECKONbKMM TeMaM, He3HaHue
BaXXHbIX TEPMUHOB.

2 (HeyOoBMETBOPUTESBLHO)

HecnocobHOCTbL OTBETUTL Ha Bonpoc bes
noMoLKn 3K3amMeHaTopa. HesHaHwue
3HaYUTENbHOWN YacTn npuHUnnmanbHoO
BaXHbIX 3J1EMEHTOB ANCUUMNITUHDbI.

5.2 TunoBble KOHTPONbLHbIE 3a4aHUsA TN UHble MaTepuanbl, Heo6xoAuMbIe ANs OLEeHKU 3HaHUN, YMEHUN,
HaBbIKOB U (MNN) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

dopMynMpoBKKN BONPOCOB

Kypc 5

1 KJ'IaCCVICbVIKaLWIﬂ HaHOCTPYKTYPHbIX MaTtepuaros. MecTo HaHOKOMMNO3MTOB B paay HaHoMaTepuranos.

I'Ionmmeprle HaHOKOMMNO3UTbI. KJ'IaCCVICbVIKaLWIﬂ. MecTo BOMOKHUCTbIX NOJIMMEPHbIX KOMMO3NUTOB BO
MHOXeCTBeE OCTallbHbIX.

BonokHa — HaHokoMno3uTbl. Knaccudukauyusa. Obnactn npumMeHeHus:.

CprKTyprIe XapakTepucTukn HaHOKOMNO3UTOB.

Knaccmcbmxauml NNeHOYHbIX NONTMMEepPHbIX HAHOKOMMO3NTOB.

Ol N

Knaccmcbmxauml NOPUCTbIX NOJTIUMEPHbIX HAHOKOMMNO3UTOB.




TeOpeTVI‘-IeCKVIe aCneKTbl NoNy4eHnsA nonMMepHbIX HAHOKOMIMO3UTOB. [Ba nogxoaa k meTogam nony4yeHus

7
HaHOKOMMNO3UTOB.

8 HanonHutenu anga NoJNIMMEPHbIX HAHOKOMIMO3UTOB. Kak cBoKncTBa HanonHUTenen BAusOT Ha CBONCTBA
KOMIMO3WUTOB.

9 TeopeTquCKme acnekTbl Nofly4eHnA HAHOKOMMNO3UTHbIX MIEeHOK. [Ba nogxona k metogam ux nony4yeHua.

10 MaTtpuupbl ons nonyvyeHus HAHOKOMMO3UTOB. Kak CBOMCTBa MaTpuLbl BAUSIOT HA CBOMCTBA KOMMNO3UTOB.

TeopeTquCKme acCneKTbl Nofly4eHnAa HaHOMOPUCTLIX Ten. CprKTyprIe XapaKTepUCTUKn NopuUCTbIX

11
MaTepunanos.

12 TeOpeTVI‘-IeCKVIe aCNeKTbl NOBbIWEHNA aAre3nOHHbIX N MPOYHOCTHbLIX XapakKTepUCTUK NONTIMMEPHbIX
HaHOKOMMNO3UTOB.

13 OrnekTpu4eckne CBOMCTBa HAaHOKOMIMO3UTOB.

14 [MpoYHOCTHbIE CBOMCTBA HAHOKOMMO3UTOB.

15 Tel'U'IOﬂpOBOLI,HOCTb nonnMepHbIX HAHOKOMMNO3UTOB.

16 M'mopodobHOCTL M CBEPXTMAPOdOBHOCTL BOMIOKHUCTBIX Y NIIEHOYHbLIX MaTepmnanos.

17 Yrnepoga-yrnepogHble HaHOKOMMNO3UTbl. CBOWCTBA U 06MacTy NPUMEHEHWS.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

Mpumep Bonpoca 1 B TecTe: YUTo Takoe pasmMepHbIi 3PdEKT B TEXHONOMMM HAHOMaTepnanos?

1) nsmeHeHne CBONCTB HAHOOOHLEKTOB B 3aBMCMMOCTM OT pa3mepa 3MeMEeHTOB UX CTPYKTYpPbI (BEPHbIN)
2) n3MeHeHve CBOWCTB HAHOOOBHEKTOB B 3aBNCMMOCTM OT BHELLHUX YCIOBUM

3) namMeHeHve pasMmepa HaHOOOBBLEKTOB B 3aBUCUMOCTU OT COCTaBa

Mpumep Bonpoca 2 B TecTe: MI30nMpoBaHHbIN yNbTpaanCnepCHbli 0O6LEKT C YETKO onpeaenéHHbIMU
pasMepHbLIMU FpaHMLaMKn — 3TO:

1) KonnonagHasa 4Yactmua

2) ynbTpagucnepcHas vyactmua

3) HaHo4acTUUa (BEpPHbI)

Mpumep Bonpoca 3 B TecTe: YTo Takoe chynnepeH?

1) )enesocoaepxallas HAHOCTPYKTypa, Ucrnonb3yemas B MeavuuHe

2) ceMencTBO LWapoobpasHbIX MNonbix Morekyn obuer opmynbl Cn (BEPHbIN)
3) nnockun NucT rpadouTa MOHOMOSEKYMNSIPHON TOMLLMHBI

Mpumep Bonpoca 4 B TecTe: Kako MeToA He OTHOCUTCS K OCHOBHbLIM METOAAM NOMyYeHUst yriepoaHbIX
HaHOTPY6OK 1 HAHOBOMOKOH?

1) BMOTEXHOMOINYECKNI (BEPHbIN)

2) nasepHO-TEPMUYECKUI

3) oyroson

Mpumep Bonpoca 5 B Tecte: YTo 03Ha4YaeT OTHOCALLMINCS K CO34aHMNI0 HAHOOOBLEKTOB TEpMUH «Bottom up»?
1) cTpykTypoobpasoBaHme, co3gaHne HaHOCTPYKTYP N3 aTOMOB 1 MOMeKyn (BepHbIN)

2) avcneprupoBaHne, yMeHbLUEHE pa3Mepa HaHOOOBEKTOB

3) cosgaHme HaHOCTPYKTYPMPOBaAHHOIO CIost METOAOM Ccybnvmauuy BelwecTsa

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agayu, Kenuchbl)

Mpumep 1 - nepeuncnuTs cnocoGbl NOMyYeHWsl HAaHOMMEHOK Mo MeTody JleHrMiopa-bromxeTT
Mprmep 2 - HanucaTb CYLLHOCTb U NPUHLMN paboTbl NpuGopa Ans NosyYeHWs HaHOMNIEHOK METOA0M CrWH-

KOyTUHra
Mpumep 3 - oxapakTepn3oBaTb METOZ MOYyYEHUS HAHOBOSOKOH MyTeM 3MeKTpoopMOBaHMs

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl OLeHUBaHUS 3HaHUN, YMeHUN, BnageHuin (HaBbIKOB
1 (MNn) NpPaKkTUYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoM aTTectauum m nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmKEeHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErNamMeHTUPOBAHO JTIOKaNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NPOBEAEHNN TEKYLLEFO KOHTPOSSA YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum 00ydatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue ET]

5.3.3 OcobeHHOCTU NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

Bo Bpemsi npoBeaeHns ak3aMmeHa CTyAeHT MMeeT BO3MOXHOCTb MOfb30BaTbCHA CNpaBOYHMKaMu. Ha noarotoBky
oTtBeTa cTyaeHTy otBoanTCs 30 MUHYT, BpeMsi Ha oTBeT — 20 MUHYT.



6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp

3arnasve

MN3paTenbcTBO

| [og nspaHus |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

ConHues, tO. 1., HaHoTexHonorum u http://www.iprbooksh
Mpsxun, E. ., cneuuanbHble MaTepuansl ) op.ru/97818.htmi
BornorkaHuHa, C. A., Cankt-Tletepbypr: 2020
MNeTkoBa, A. 1., XUMU3OAT
ConHuesa, 1O. IM.
BrnecmaH, A. 1., MeToab! uccnegosaHus https://www.iprbooks
HaHblnHa, B. B., HaHomMaTepuarnos Mocksa: An v Ap Megwna 2023 hop.ru/128969.html
MonoHaHkuH, . A.
6.1.2 [lononHuTenbHaa yyebHas nutepatypa
TumowmHa, 0. A., BBepneHne B HaHOTEXHOMOMMN KasaHb: KasaHckuin http://www.iprbooksh
BoaHeceHckuin, 3. P. HauMOoHarbHbIN op.ru/109536.htmi
nccnengoBaTenbCKUn 2019
TEXHOJTOTMYECKUN
yHMBEpCUTET
Amocos, A. I1,, Mpouecchbl nony4yeHns Camapa: Camapckuii http://www.iprbooksh
JlatyxuH, E. W., FOanH, | HaHOMaTepuanos rocyaapCTBEeHHbIN 2019 op.ru/111409.htmi
M. E. TEXHNYECKMI
yHuBepcuteT, 96C ACB
XakumynnuH, H0. H., Xummusa n pusuka KasaHb: KasaHckui http://www.iprbooksh
3aknposa, J1. HO. nonmmepoB. dnsnyeckme HauMOoHarbHbIN op.ru/79597.htmi
COCTOsAAHUA nonnmMepoB nccnenoBaTenbCKUn 2017
TEXHOJTOTNYECKUN
yHMBepcuTeT
AcTtawkunHa O. B., Cop6bLMOHHO-aKTUBHbIE http://publish.sutd.ru/
Jlbicenko A. A., HaHomaTepuarnbl . tp_ext_inf_publish.ph
[aHkvHa H. B., Ca“"T'(';'eTep‘Syp“ 2019 p?id=2019137
TarangypableBa H., crerymt
KysHeuos A. 1O.
A. A. JlbiceHko, H. B. DU3NKO-XMMMSA U NOMyYeHne CankT-MeTen6vor: http://publish.sutd.ru/
OwnaHknHa HaHo4acTuy, CI'I6FYI'IPI',D,yp ) 2020 tp_ext_inf_publish.ph
p?id=2020126

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMALMOHHO-CMPABOYHbLIX CUCTEM
PedepaTtuBHas u cnpaBoyHasa 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [anekTpoHHbIn pecypc]. URL:

https://www.scopus.com

OnekTpoHHO-6MbnnoTedHas cuctema IPRbooks [anekTpoHHbIn pecypc]. URL: https://www.iprbookschop.ru/

6.3 Nepe4veHb NULEH3MOHHOIo N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHue maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

JlabopaTopHble paboTel NPoBOASTCSA B NabopaTopuu, 060pyA0BaHHO BbITSKHBIMMW LWKadaMu, Becamu
aHaNMUTUYECKVMM, KOMMIEKTAMU NOCYAbl U 060PYAOBaHMS ANs NpoBeAeHUs nabopaTopHbIX paGoT Mo Nony4YeHuo
HaHOCTPYKTYPHbIX MONUMEPHbBIX MaTepPUanos.

AyaunTopus

OcHalleHune

JlekunoHHas
ayautopus

Myanmmep,MVlHoe O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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