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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 NONTy4YEHNA HAHOCTPYKTYPHbIX NONMTMMEPHbIX MaTepunanos

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@ WHHoBaL,. dopma
HanmeHoBaHue n cogepxxaHue pasgenos, g = CP
_ S g dopmbl TekyLiero
TEM U y4eOHbIX 3aHATUN s = ek, ab. (4achbl) SAHSTVIA KOHTPOS
[&]
O g | (uackl) | (vacsl)
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 TEPMUHBI U MOHATKA.




Tema 2. MpuHUKMNBI NONy4eHUs
HaAHOCTPYKTYPHbIX MaTeprarioB B LIENIOM U
HIMM, kak ogHOro 13 nx sngos. MNpuHumMnbI
nony4vyexHust HNM, ocHoBaHHbIE Ha AefneHun 1
obbeanHeHUn matepmanbHbIX 0OGHLEKTOB.
lMoHATNE O HAHOCTPYKTYPHbBIX NONIMMEPHBIX
KOMNO3MLUMOHHBbIX MaTepuanax (HIMKM).
JlabopaTopHas pabota: lNony4eHue
HaHOCTPYKTYPUPOBAHHOIO MOPOLLIKA Ha
npumepe heppoMarHMTHOrO Xenesa u
n3y4yeHue ero CBOMCTB

Pasgen 2. lNpouecckl 1 MeToabl NonyyYeHus
HIMM

nn

Tema 3. MeTtopbl nonydexunsa HMM. Cructema
meTogoB nonyyeHms HIMM u cnctema
mMeTonoB nony4veHus HMNKM.

JlabopatopHas pabota:llonydyeHne
TepMopacLUUPEHHOro xenesa u3
WHTEPKanMpoBaHHOIO U nccregoBaHne
CBOWNCTB UCXOAHbIX NPOAYKTOB Y FOTOBOrO
mMaTepuana.

Tewma 4. Mpoueccbl nonyyerHus HMM (HINKM),
OCHOBaHHbI€ Ha AMCNeprupoBaHnm
HaHOKOMMOHEHTOB CUCTEMbI B MOMMMEPHbIX
mMaTpuuax.

JlabopaTopHas pabota: lNony4eHue
HaHo4acTuL cepebpa B CTPYKType nonumepa.

nn

nn

Pasgen 3. PerynupoBaHue npoueccos
nonyyenuns HMNM

Tema 5. lNpouecchl nonyyeHus
HaHonopucTbix HIMM (HMNKM). MeTtoabl,
OCHOBaHHbIE Ha TPaBfEHUN NONMMEPHbIX
MaTpuy,

JlabopaTopHas pabota: lNony4eHue
HaHonopucTbix HIMM meTogom TemnnaTHOro
CcuHTEe3a ( MeToA TpaBneHus)

nn

Tema 6. Mpouecchbl nonyyeHus
HaHonopucTbix HIMM (HMKM). MeTogpl,
OCHOBaHHbl€ Ha CUHTEe3e HaHOOOBLEKTOB B
macce nonvmepoB. MeToabl, OCHOBaHHbIE Ha
yoaneHun HaHovacTuul u3 o6bemMoB
NONMMEPHbIX MaTepunarnos.

nn

Pasgen 4. OcobeHHOCTU NpoLieccos
nonyyenuns HMNM

Tema 7. MeTogbl gucneprupoBaHung
HaHO4acCTu1L B pacTBOpUTENsX, pacTBoOpax
MOHOMEepPOB 1 nonumepos. MeToabl u
METOAMKN COXPAHEHWUsI HAHOYaCTUL B
ONCNEPCHOM COCTOSTHUMN.

JlabopaTopHas pabota: ViccnepoBaHue
CTENeHn TeKy4eCcTn SMOKCUAHON CMOIbI B
NPUCYTCTBUN TUKCOTPOMHbIN A06aBKM -
aspocun

nn

Tema 8. KoHKpeTHble MeToabl 1 METOANKM
nony4YyeHnst 6II0YHbIX MIEHOYHbIX U
BonokHMCTbIX HIMM. MNpumepsl.
JlabopaTopHas pabota: Nony4eHue
KOMMO3UTHbIX BIIOKOB Ha OCHOBE 3MNOKCUOHOWN
CMOJbl, HAaMNOJIHEHHbBIX HAHOYaCTULaMM
aspocuna




Tema 9. O6opygoBaHue 1 TEXHONOMMYECKoe
OCHalLleHne NpPomn3BOACTB U NPOLECCOB
nonydexus HIMM. MeToabl TecTupoBaHus
HIM un npoLeccoB nx NonyveHus. 2 8 8
JlabopaTopHas pabota: NccnegosaHue
Moponornn n n3nKo-mexaHm4eCcKnx
CBOWCTB Nony4yeHHbIX HIMM.

Utoro B cemecTpe (Ha kypce ansa 3A0) 16 32 69

KOHch'I bTaunn N NPoOMeXyTo4vHasA

arrecrauuna 25 24,5

Bcero koHTakTHasa pabota n CP no

50,5 93,5

OVUCLMMNNHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU

5.1 OnucaHune nokasartenemn, KputepueB U CUCTeMbl OLleHUBaHUA pe3ynbTaToB 06yqe|-|vm

5.1.1 NokasaTtenu oueHMBaHUSA

Kog HanmeHoBaHWe oueHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 06ydeHus
KOMMneTeHuun cpeacTtea

Ha3sbiBaeT nyTu noucka, cbopa n obpaboTtku nHpopmaumm o
HaAHOCTPYKTYPMPOBaHHbIX KOMMO3ULMOHHBLIX MaTepuanax. Bonpockl ycTHOro
PaspabaTbiBaeT kputepum cuctemaTmsanumn n CTPyKTypupoBaHust cobecenoBaHus

MK-1 nHdopmMaumun. NpoBOAUT KPUTUYECKUI aHANU3 U CUHTE3 MHdopmMauun, TecToBble 3a0aHUsA
Nony4YeHHON N3 pasHblX NCTOYHUKOB. OueHBaeT COBpeMEHHOe MpakTnko-opMeHTUpoOBaHHbIE
COCTOSIHME W pPa3BUTME HAYKN O HAHOCTPYKTYPUPOBAHHBIX 3apaHus
KOMMO3MLUMOHHBIX MaTepuanax (HaHo-, bromatepuanax u KomnosuTax).
M3naraeT OCHOBbI XMMUYECKOro CTPOEHMS, Knaccudurkauuo, OCHOBHbIE
CBOWCTBA 1 CNOCOOLI NONy4YeHUA HAHOCTPYKTYPHbLIX MONMMEPHbIX Bonpochkl ycTHOro
MaTepuanos. [laeT cpaBHUTENbHYIO OLIEHKY CBOWCTB, COMOCTaBNSAET cobecenoBaHus

MK-2 BapMaHTbl NONyYEHUS HAHOCTPYKTYPHbIX MOMIMMEPHbLIX MaTepuarnos U TecToBblE 3agaHusA
cnocobeH BbibupaTb oNTMMarnbHble METOAbl C TEXHUKO-3KOHOMUYECKOWN MpakTnko-opMeHTUpOBaHHbIE
TOYKW 3peHusi. PaspabaTbiBaeT onbITHblE 06pas3Lbl HAHOCTPYKTYPHBLIX 3agaHud
NnonNMMepHbIX MaTepuanos.
ManaraeT OCHOBbI TEXHOOMMN NPOM3BOACTBA HAHOCTPYKTYPHbIX
NoNMMepHbIX MaTepuanos ¢ 3agaHHbiMK ceoricTBamun. OcyLiecTensaeT Bonpocbl ycTHOro
BbIOOP TEXHONOIMYECKNX NapaMeTPOB NPOLLECCOB MNOSy4YeHUs cobecenoBaHus

MK-5 HaAHOCTPYKTYPHbIX NONMMEPHbLIX MaTepuanos ¢ 3a4aHHbIMW CBOMCTBaMM. TecToBblE 3a4aHusA

Pa3pa6aTb|BaeT onTuMarlibHble TEXHOJIIOrM4eckne napamMeTpbl Ana
npon3BoacTBa HAHOCTPYKTYPHbIX MOJIMMEPHbIX MatepuarnoB C
3aJaHHbIMW CBOMCTBaMM.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBAHUSA

Lkana oueHuBaHus

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

YcTHoe cobecenoBaHue |

MncbmeHHas paboTa

5 (oTnnyHO)

MonHbIN, ncdepnbiBalOLWNN OTBET,
[EeMOHCTpUpYoLLMIA rnybokoe NoHMMaHue
npegmeTta.

4 (xopoLwuo)

OTBeT cTaHOapTHbIN, B LLENIOM
Ka4yeCTBEHHbIN, HO COAEPXUT
HETOYHOCTU/HE3HAYUTENbHbIE OLUNOKN.

3 (ynoBneTBOpUTENBLHO)

OTBET HEMNONHBINA, OCHOBAHHbIN TOMLKO Ha
NEeKUNOHHbIX MaTepunanax. WmetoTcsa
OWMBKN MO HECKOSTbKMM TeMaM, He3HaHne
BaXXHbIX TEPMUHOB.

2 (HeyOoBnETBOPUTESBLHO)

HecnocoBHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLLy ak3aMeHaTopa. HeaHaHue
3HAYUTENMBHOMN YaCcTU NPUHLUNUATMBHO
BaXHbIX 3M1EMEHTOB ANCLIUMIMMUHbI.




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHbIe MaTepuarnbl, HeO6XxoAMMble AN OLeHKN 3HaHUW, YMEHUH,
HaBbIKOB U (UNK) oNbiTa AeATeNbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB

Cemectp 9

KﬂaCCVId)I/IKaLI,I/IFl HaHOCTPYKTYPHbIX MaTtepunanos. MecTo HaHOKOMMO3MTOB B pagy HaHomMmaTepuanos.

|_|OJ'II/IMeprIe HaHOKOMMNO3UThI. KﬂaCCVId)I/IKaLI,I/IFl. MecTo BONOKHUCTBIX NOJNIMMEPHbIX KOMMNO3UTOB BO

2 MHOXECTBE OCTarslbHbIX.

3 BonokHa — HaHokoMno3uTbl. Knaccudumkaumsa. Obnactv npumeHeHus.

4 CTpYKTYpHblEe XapakTepUCTUKM HAHOKOMIMO3NTOB.

5 Knaccndukaums nneHoYHbIX NoOAMMeEpPHbIX HAHOKOMMNO3NTOB.

6 Knaccudukaums nopmucTbix NOMMEPHbLIX HAHOKOMMO3UTOB.

7 TeopeTunyeckme acnekTbl NONy4YeHUs NONMMEpPHbIX HAHOKOMMNO3MTOB. [1Ba nogxoda K MeToaam nonyyvyeHns
HaHOKOMMO3UTOB.
HanonHutenu anst nonMMepHbIX HAHOKOMMNO3MTOB. Kak CBOMCTBa HanomnHUTENen BNUSIOT Ha CBOMCTBaA
KOMMO3UTOB.

9 TeopeTunyeckme acnekTbl NOfy4eHNs HAHOKOMMO3UTHbIX MIeHOK. [lBa nogxona K MeETo4aM MX MOSyYeHus.

10 MaTtpuubl 4ns nonyvyeHns HaHOKOMMNO3MTOB. Kak cBoMCcTBa MaTpuLbl BIIMSIOT HA CBOWNCTBA KOMMO3UTOB.

11 TeopeTunyeckme acnekTbl NOy4eHNs HAHONOPUCTLIX Ten. CTPYKTYPHbIE XapakTEPUCTMKN MOPUCTbIX
MaTepuanos.

12 TeopeTunyeckne acnekTbl NOBbILLEHNSA aAre3NOHHbLIX U MPOYHOCTHBIX XapakTePUCTUK NOSTMMEPHbIX
HaHOKOMMO3WNTOB.

13 OnekTpuyeckme CBOMCTBA HAHOKOMIMO3UTOB.

14 lMpoYHOCTHBIE CBOMCTBA HAHOKOMIMO3UTOB.

15 TennonpoBOAHOCTb NOSIMMEPHbLIX HAHOKOMMO3NTOB.

16 'vapodobHOCTbL M cBEPXTIMAPOHOBHOCTE BOMOKHUCTLIX U NNIEHOYHbIX MaTepraros.

17 Yrnepog-yrnepoaHblie HaHOKOMMNO3uTbl. CBOMCTBA M 06N1acTu NPUMEHEHUS.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA

Mpumep Bonpoca 1 B TecTe: YUTo Takoe pasmMepHbIi 3pdEKT B TEXHONOMMM HAaHOMaTepnanos?

1) nsMeHeHne CBONCTB HAHOOOHLEKTOB B 3aBMCMMOCTM OT pa3mepa 3f1IEMEHTOB UX CTPYKTYPbI (BEPHbIN)
2) n3MeHeHve CBOWCTB HAHOOOBHEKTOB B 3aBNCMMOCTM OT BHELLHUX YCIOBUI

3) nsmeHeHve pasamepa HaHOOOBEKTOB B 3aBMCMMOCTU OT COCTaBa

Mpumep Bonpoca 2 B TecTe: MI30nMpoBaHHbIN YNbTpaanCnepPCHbli 06 LEKT C YETKO onpeaenéHHbIMU

pa3mMepHbIMKU rpaHnuamMmm — 310!

1) konnomnaHasa yactmua
2) ynbTpagucnepcHasa yactmua
3) HaHO4acTULa (BEpPHbIN)

Mpumep Bonpoca 3 B TecTe: YTo Takoe chynnepeH?

1) Xenesocoaepxallas HaHOCTPYKTypa, Ucrnonb3yemas B MeamuuHe

2) ceMencTBO LWapoobpasHbIx Nonbix Monekyn obuer opmynbl Cn (BEPHBIN)
3) nnockun NucT rpadouTa MOHOMOSEKYNSIPHON TOMLLMHBI

I'Ipmmep Bonpoca 4 B TecTe: Kakon meTog He OTHOCMTCS K OCHOBHbIM MeToAam nony4yeHusa yrnepoHbIX

HaHOTPYOOK 1 HAHOBOMOKOH?

1) BMOTEXHOMOINYECKNI (BEPHbIN)
2) nasepHO-TEPMUYECKUI
3) oyroson

Mpumep Bonpoca 5 B TecTe: YTO 03HAYaeT OTHOCALLMIACS K CO34aHMI0 HAHOOOBEKTOB TEPMUH «Bottom up»?
1) cTpykTypOoOGpasoBaHune, co3gaHme HaHOCTPYKTYP U3 aTOMOB M MOJIEKYI (BEPHbIN)

2) pucneprupoBaHne, yMeHblLeHME pa3Mepa HaHOOOLEKTOB

3) co3paHne HaHOCTPYKTYPUPOBAHHOIO CIost METOAOM CybrnvMmaumu BewecTsa

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Keuchbl)

Mpumep 1 - nepeuncnuTb crnocobbl NoNyYeHWs HaHOMNMEeHOK No MeToay JleHrmiopa-BrnomkeTT
Mprmep 2 - HanucaTb CYLLHOCTb U NPUHLMN paboTbl NpuGopa Ans NosyyYeHWs HaHOMNEHOK METOA0M CrWH-

KOYTUHIa

Mpumep 3 - oxapakTepn3oBaTb METOZ MOSyYEHUS HAHOBOSOKOH MyTeM 3MeKTpoopMOBaHMs




5.3 MeToaunyeckue Mmatepuansi, onpegensilowme npoueaypbl oLleHUBaHUA 3HaHUW, YMeHUW, BNagaeHui (HaBbIKOB
1 (MNn) NpPaKTUYECKOro onbiTa AeATENIbHOCTH)
5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoOM aTTecTauum u nopsifok NMKBUAaLMmM akageMm4ecKomn

3a40J1XKeHHOCTU

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErMamMeHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akTom CM6rYMTA
«lMonoxeHne 0 NPOBEAEHNN TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum 0bydatoLLmMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMu No AucCUUNIIMHe

YcTHas +

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTalMm No ANCUUNIINHe

lMNucbmeHHas

KOMI'IbiOTepHOG TecTupoBaHune

MHas

Bo Bpemsi npoBeaeHns ak3amMeHa CTyAeHT MMeeT BO3MOXHOCTb MOfb30BaTbCHA CNpaBOYHMKaMu. Ha noarotoBky
oTtBeTa cTyaeHTy otBoanTcs 30 MUHYT, BpeMsi Ha oTBeT — 20 MUHYT.

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHan nutepaTtypa

AsTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebOHasa nutepatypa

ConHues, HO. 1.,
Mpsxun, E. .,

HaHoTexHonormm n
cneunanbHble MaTepuanbl

CaHkT-lNeTepbypr:

http://www.iprbooksh
op.ru/97818.html

BonorkaHuHa, C. A., 2020
MNeTkoBa, A. 1., XUMNSOAT
ConHuesa, 1O. M.
Bbnecman, A. L., MeToabl nccnegoBanus https://www.iprbooks
[aHblvHa, B. B., HaHoMaTepuarnos Mockea: A Nun Ap Megna 2023 hop.ru/128969.html
MonoHsaHkuH, O. A.
6.1.2 lononHuTenbHasa y4yebHasa nuTepaTtypa
uMoLUnHa, HO. A., BeegeHune B HAHOTEXHONOMMK KasaHb: KasaHckuit http://www.iprbooksh
BosHeceHckuin, 3. . HaLMOHanbHbIN op.ru/109536.htmi
nccnenoBaTenbCKUm 2019
TEXHOMOrMYeCKnI
yH/MBepcuTeT
Awmocos, A. 1., Mpoueccebl nonyyeHus Camapa: Camapckuii http://www.iprbooksh
JNlatyxuH, E. W., KOgnH, | HaHOMaTepuanos rocy4apCTBEHHbIN 2019 op.ru/111409.htmi
n. E. TEXHNYECKUIN
yHuBepcuteT, O6C ACB
XakumynnwuH, 0. H., Xummusa n usuka KasaHb: KazaHcKkui http://www.iprbooksh
3akumposa, J1. tO. nonumepos. ®Puanyeckune HaLMOHanbHbIN 0p.ru/79597.html
COCTOAHUA NonumMepoB nccnenoBaTenbCKUm 2017
TEXHOMOrMYeCKnI
yHUBEpPCUTET
ActawkunHa O. B., CopOUMOHHO-aKTUBHLIE http://publish.sutd.ru/
JlbiceHko A. A, HaHoMaTepmarnbl ) tp_ext_inf_publish.ph
[akkuHa H. B., Cankr-Tetepbypr: 2019 p?id=2019137
Tarangypablesa H., crerynra
KysHeuos A. 1O.
A. A. JlbiceHko, H. B. PuU3nKo-XxMmMus 1 nonyyeHme c n VDI http://publish.sutd.ru/
[unaHkuHa HaHo4acTuy, aHKT-1 eTepoypr. 2020 tp_ext_inf_publish.ph

crnerynta

p?id=2020126

6.2 NepeyveHb NpocdheccrmoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPaBOYHbIX CUCTEM

PedepaTtuBHas n cnpasoyvHas 6a3a gaHHbIX peLeH3npyeMon nutepaTtypbl Scopus [anekTpoHHbIn pecypc]. URL:

https://www.scopus.com

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

6.3 MepeyeHb NULIEH3NOHHOrO U CBOGOAHO pacnpoCcTPaHsAeMOoro nporpaMmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional
Microsoft Windows




6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsivHe

JlabopaTopHble paboTel NpoBOASTCSA B NabopaTopuu, 060pyA0BaHHO BbITSXKHBIMM LWKadaMu, Becamu
aHaNUTUYECKUMM, KOMMIEKTAMU NOCYAbl U 060PYAOBaHMS ANs NpoBeAeHUs nabopaTopHbIX paGoT Mo Nony4YeHuo
HaHOCTPYKTYPHbIX MONUMEPHbBIX MaTePUarnos.

AyauTopwus

OcHalleHune

JlekunoHHas
ayautopus

Myj'IbTVIMeLI,I/IVIHOG O60pyLI,OBaHVIe, cneunanm3npoBaHHas mebenb, Aocka
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