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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: Pa3suTtb koMmneTeHumum obyyatolerocs B obnactu 3HaHWiA MO METOAONOrMU BbIMONTHEHNS
nccnenoBaTenbckor paboTbl B HAHOMHXKEHEpPUU, MPOM3BOACTBE KOMMO3UTOB U OvMomMaTepuarnos, NO3BONSOWME MNPOSIBUTHL
rOTOBHOCTb W CMOCOBOHOCTbL K CAMOCTOSITENbHOM HAay4YHO-UCCregoBaTenbCcKon paboTe.

1.2 3apgauv AMcUMNUHbI:

PackpbiTb METOOOMNOMMIO BbINOSHEHUS UCCeAoBaTENBCKON paboTbl B HAHOUHXEHEPUN, NPOM3BOACTBE KOMMO3UTOB U
bvomaTepunanos.

MokasaTb ocobeHHOCTU y4ebHO-MccneaoBaTenbCKom paboThl.

CdhopmumpoBaTth roTOBHOCTb K CAMOCTOSATENBbHOW Hay4YHO-MCCriegoBaTenbckon paboTe.

1.3 Tpeb6oBaHuA K NnpeaBapUTENIbLHON NOATOTOBKE 00y4aloLlerocs:
MpenBapuTenbHas NoAroToBka NpeanonaraeT co3gaHne OCHOBbI ANt GOPMUPOBAHNS KOMMETEHUNIA, YKa3aHHbIX B 1. 2,
NPV N3y4EeHUN QUCLMMITUH:

I'IonyquVle HaHo4YacTuy

MaTepmanoae,ueHVle HanonHuTenen ans KOMMNO3nLUMOHHbIX mMmaTepunanos
[MaTeHTHO-NMLEeH3noHHas paGOTa

|_|pOVI3BO,D,CTBeHHa$| npakTuka (HayHHO-MCCﬂeAOBaTeﬂbCKaﬂ pa60Ta)

YuebHasa npakTuka (Hay4YHo-uccrnegoBatenbckas pabora (nonyyYyeHve nepBUMYHbIX HAaBbIKOB Hay4YHO-
uccnegoBaTenbCcKon paboThl))

Xvmus NOJIMMEPHbIX CBA3YHOLLNX

®unanka n xmmms noniMmMepoB, CUHTE3, CTPYKTypa 1 CcBOMCTBaA BblICOKOMOJIEKYIAPHbIX coeaVHeHunn
TexHonoruns nony4yeHus BronorMyeckn akTMBHbIX NOJNIMMEPHbIX MaTepunanoB

TexHonoruns npon3eoacTBa XMMNYECKMX BOJTOKOH — HanonHuTenen ans KOMNO3nLUMOHHbIX mMmaTepunanos
TexHonoruns NOJIMMEPHbIX KOMMNO3ULMOHHbIX MaTtepunanos

Punanko-xumus HaHOCTPYKTYPHbIX NONIMMEPHbIX MaTepnanoB

|-|pOLl,eCCbI nony4vyeHmnsa HaHOCTPYKTYPHbIX NOJIMMEPHbIX MaTepuanoB

OcHoBbI NpPOEeKTnpoBaHNA Npon3BoacTBa KOMMNO3NLMOHHBIX MaTepuanoB

MO,EleJ'IVIpOBaHVIe XUMUKO-TEXHOITONM4YeCKnxX npoueccos

KomMno3numoHHble MaTtepuarnbl Co cneunaribHbIMU cBoncTBaMu

BBeageHne B HAHOTEXHOMNOTMIO

Pun3nko-xmmmnyeckme Metoabl VIHTeHCVICbVIKaLWIVI TEXHOJI0r'M4YeCKmnx npoLeccon

2 KOMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNNHDbI

MK-1: Cnoco6GeH ocyluecTBNATL C60p M cMCTEMaTU3aLMIO HAyYHO-TEXHMYECKOIN MH(OPMaLIUK O CYLLIeCTBYIOLUX
HaHOCTPYKTYPUPOBAHHbLIX KOMMNO3ULIMOHHLIX MaTepuanax

3HaTb: NCTOYHUKM HAYyYHO-TEXHMYECKOW MHCpopMaLmK, cpeacTBa U MeToabl cbopa, XpaHeHNUst 1 06paboTkmn HayYHO-TEXHNYECKON
nHopmaLmu

Ymethb: npoBOAUTb NMOUCK Hay‘-iHO-TeXHVI‘-IeCKOVI VIHQJOpMaLWIVI, OCyLLeCTBIATb e€ cuctemaTmsaumio

BnapeTb: HaBblkamy NIaHVPOBaHUS U NPOBEAEHUS SKCNEPUMEHTa NO NHANBUAYaNbLHOMY 3a4aHWI0 HAa OCHOBE aHanM3a Hay4YHo-
TEXHUYECKOW MHopMaLun

MK-2: Cnoco6eH pa3pabaTbiBaTb ONbITHbIE 06pa3Lbl HAHOCTPYKTYPUPOBAHHbLIX KOMMNO3ULMOHHbLIX MaTepuanos

3HaTb: OCHOBbI CMHTE3a nonnMmepoB, NOJNIMMEPHbIX CBA3YHOLWKX, HanonHuTenen, B TOM Yncrne HaHo-, OCHOBHblIE METOAMKMU
nony4vyeHuna nonmmMmepHbIX KOMMNO3UUNOHHBIX 1 HAHOKOMIMO3UUMOHHBLIX MaTepuanoB U nccrieoBaHndA UX CBOWNCTB

YmMmeTb: BbI6VIpaTb onTuMalnbHble MEeTOAMKMN OnA NoNyYeHUAa n uccrnegoBaHua OnbITHbIX O6pa3LI,OB HaHOCTPYKTYPUPOBAHHbIX
KOMMNO3UNLIMOHHbIX MaTepranoB

BnapeTtb: HaBblkamu paGOTbI B na6opaTopV|V| No NOJTYHYEHUIKO ONbITHbIX o6pa3uOB N ccnegoBaHuio X CBOWCTB

MK-3: Cnoco6eH opraHu3oBbiBaTb NpoBegeHue MCNbITAHUA TEXHONOTNYECKUX U (*)yHKLIMOHaﬂbeIX CBOMWCTB
HaHOCTPYKTYPUPOBAHHbLIX KOMMNO3NLUMOHHbLIX MaTepuanoB

3HaTb: OCHOBHblEe CBOWCTBa, B3aMMOCBA3b CTPYKTYpBbI, cBoncte u obnacten NnpUMEHEeHnA KOMMO3UUMOHHBIX U
HAaHOKOMMNO3MLUMOHHbLIX MaTepunarnos, a Takke MeToguKn nx onpegeneHna n adHanmsa

Ymethb: BbI6VIpaTb onTuMalibHble MEeTOOUKU ONnA onpenerneHuda, unccnengosaHusa U OUEHKU CBOWNCTB OMbITHbIX 06pa3LI,OB
KOMMO3NLUMOHHbLIX N HAHOKOMIMO3NUMOHHBLIX MaTepranoB

Bnapetb: HaBblkaMmu pa6OTbI B na6opaTop|/||/| no nccneagoBaHUo TeXHONOrM4Yecknx un (DYHKLI,VIOHaJ'IbeIX CBOWCTB 06pa3LI,OB
NOJNIMMEPHbIX KOMMNO3NUNOHHBLIX 1 HAHOKOMMNO3MLIMOHHbLIX MaTtepunasnoB




MNMK-4: Cnoco6eH cocTaBnNATbL aHanNnMTU4YeCcKne 0630pbl, Hay4Hble OTHYETbI, NyONMKOBaTh pe3yfbTaThl UCCIIeA0BaHUMN

3HaTb: OCHOBHbIE TpeGOBaHVIFl K OCbOpMJ'IeHVIIO pe3ynbTaTtoB nccnegoBaHui

YMeTb: CTPYKTYpMpoBaTh, 0606L1aTh M 0OPMIATL pe3ynbTaThl UCCNeaoBaHNi

Bnagetb: HaBblikamu aHanusa, cuctematusaumm, oboOLLeHMs, CpaBHEHUst U OOPMIEHUA pe3ynbTaToB MNPOBELEHHbIX
ncecnegoBaHumn

MK-6: CnocoGeH M3MepATb XapaKTepPUCTUKU IKCNepUMEHTarNbHbIX HAHOCTPYKTYPUPOBAHHbIX KOMMO3ULIMOHHbIX
MaTepuanos

3HaTtb: HeobGXxogoumble XapakTepuctukn Onda  OUeHKM  3KCNnepumMeHTallbHbIX  MOJIMMEPHbIX  KOMMNO3UUWMOHHbIX U
HaHOCTPYKTYPUPOBaAHHbIX KOMMNO3NLMOHHbLIX MatepmnasoB

YmMmeTb: Bbl6|/|paTb MeToOuKN W« o6opy,qosaHV|e ana OUeHKU XapakKTepUCTUK, Hanbonee nosnHO OoTpaxarLwmx cBOMCTBaA
AKCNepumMeHTallbHbIX NOJIMMEPHbIX KOMMNO3NLUMNOHHbIX U HAHOCTPYKTYPUPOBAHHbIX KOMMNO3NLUMOHHbLIX MaTtepuharnoB

BnapeTtb: HaBbikamu n3mepeHna Bbl6paHHbIX XapakKTepUCTUK CorrnacHo pas3rim4yHbiM MeTOOMKaM

3 PE3YJIbTATbI OBYYEHUA MO AUCLUMINHE

O | KoHTakTHas
< 6
o paboTa
5@ MHHoBaL, dopma
HanmeHoBaHue 1 cogepxaHune pasgenos, QZ CP hOPMbI TeKylLlero
TEM U y4eBHbIX 3aHATUN 05) g JNek. Nab. (4achb) BAHSITU KOHTPONSA
O g | (vackl) | (4ach)
x

Paspgen 1. OcHOBbI Hay4YHOWN OeATENbHOCTY

Tema 1. Hay4yHbin meTog. HabntogeHus n
hakTbl. [MNoTesbl, TEOPUA U UX NPOBEpPKA.
OKCNEePUMEHTHDI.

HWP — obwme noHatmsa n nonoxeHus: FTOCThbi
no HAP, TOCTbI no ocbopMeHno OTYETOB MO
HWP, 3HakomCTBO € npaBmnnamMmm TEXHUKK
©e3onacHoCcTu, NpaBuna BegeHnsi pabo4vero
)ypHana (aarta, Bpemsi, BCe NPOMEXYTOYHbIe
pes3ynbTaThl, pacyeTbl, Tabnuubl AaHHbIX,
BbIBOAbI U T.N. Bbibop TEMbI 0,5 4
nccnegoBaTenbckon paboThl (byayLero
aunnoma), kak obeyxgaTtb Temy HAP ¢
PyKOBOAUTENEM.

JlabGopaTopHoe 3aHsTMe: 3HaKOMCTBO C
npaeunamMmm TexHukn 6esonacHoctu. NpaBuna
BegeHus paboyero xypHana. O6cyxaeHne
WMHOMBMAYaNbHON TeMbl KYpCOBOW
nccrnegoBaTtenbcKom paboThbl ¢ 4
PyKOBOAUTENEM. 0o

Tema 2. Hayka n TexHonorus. MopansHo-
3TUYecKue NpUHUUMbI Haykn. MNoHATnE 0
dyHAaMeEHTarnbHbIX U NPUKNaAHbIX
nccrnenoBaHusIx.

Monatne HAP. MpuHumnbl knaccudmkaumm
HWP: no uenu; no cTeneHn BaxXHOCTH
(kaTeropumn 3akasuumka); No KaTeropuun
NCNONHUTENS; N0 B1Uaam AessTENbHOCTU; No
ONUTENbHOCTH. 0,5 4
BbI6op TEMbI M BO3MOXHOCTU €€ BbINOMHEHUS
B KOHKPETHbIX YCINoBUsiX nabopartopuu, By3a,
npeanpuatuda. Heobxoanmasa npubopHas
06as3a. MeTtogunyeckoe obecneyveHue.
JlabopaTtopHasa paborta: CocTaBneHue nnaHa
nccnegoBaHmn n obeyxaeHune ¢
pykoBoauTeneM. Beilbop 06beKToB
nccneaoBaHun.




Tema 3. OcHoBaHus ans nposegexHuss HAP.
MoHaTne uenu n 3agad YUP. AKTyanbHOCTb,
Hay4yHasi HOBM3Ha 1 NpakTnyeckas
3Ha4YNMOCTb. [1OHATME NOCTaHOBKM
3KCnepvMeHTa: napannenbHble OnbIThl,
"XonocToun onbIT", BUAbl UsMepeHun (NpsiMble
N KOCBEHHbIE), MOTPELUHOCTb 3KCMEPUMEHTA,
crtatuctuyeckas obpaboTka.

JTabopaTopHoe 3aHsaTne: ObcyxaeHne
NPOMEXYTOUYHbIX pe3ynbTaToB UCCrenoBaHUM
C pykoBogutenem paboT n KOppeKkTUpoBKa
nnaHoB NpoBedeHMS NCCregOBaHNN.

0,5

Pasgen 2. HayyHoe nnaHvpoBaHue
KCrnepuMeHTa

Tema 4. Pornb Hay4YHO-TEXHNYECKOM
nHcpopmaumm npu nposeaeHumn YUP.
VICTOYHUMKN Hay4YHOW N HAYy4YHO-TEXHUYECKOM
WMHopMaLMK: SHLMKNOoNeaMyeckas,
cnpaBoYHas, yyebHas n nepnoagmyeckas
nutepaTtypa, MmoHorpadum, 0630psl,
HOpMaTUBHO-TEXHNYECKas NutepaTypa,
aBTOpedbepaThbl, AnccepTauumn, naTteHTHasa
nuTepaTypa, Matepuansl KOHhepeHLun,
koMmnbloTepHast 6asa gaHHbIX. [MpoBeaeHue
MHOPMaLMOHHOrO noucka, Lenu. PedepaTsl
1 aHanutuyeckne o63opbl. IHTepHeT — nouck
nHpopmaumm. Haykoémkne 6asbl onst noncka
nHcpopmauwmu: elibrary, akagemus google,
scopus, scincedirect.

JlabopaTtopHoe 3aHaTue: [NpoBeaeHme
3KCMeprMeHTarnbHbIX UCCRe0BaHWUiA No TeMe
KypCOBOW UccrefoBaTenbCckon paboThl.

0,5

Tema 5. NMnaHupoBaHme akcnepMMeHTarnbHbIX
pabot. Beibop MeToauMK 1 annapaTypHOro
obecneyeHunsi. MeToabl 06paboTku
pe3ynbTaTtoB UccneaoBaHUn: rpaduku,
Tabnuubl, guarpaMMbl, CXEMbI, PUCYHKN,
doTorpacumm.

JTabopaTopHoe 3aHATue: O6ocHoBaHME U
BbIOGOp METOOOB U METOAMK NCCIeOBaHNN.
OcBoeHVe MeTOAMK NccregoBaHUN.
O6opynoBaHue xmumMmmnyeckon nabopatopum.

Tema 6. CTpaTterns nccrnenoBaTenbCKon 1
n3obpetartenbckon gesatensHocTn. Metoq
Mo3roBoro wrypma. TPU3 — Teopus,
npakTukKa u MHCTPYMeHTbl. OCHOBHble
npuemMbl B U306peTaTenbCcKon u
paLnoHann3aTopcKon AesTeNnbHOCTH,
KOHKPETHbIE peLLeHus.

JlabopaTtopHoe 3aHaTue: [NpoBeaeHne
3KCMEepPUMEHTanbHbIX UCCNeaoBaHWN.
O6cyxaeHue ¢ pykoBoautenem
aHanuTu4yeckoro ob63opa no Teme.

0,5

0,5




Pasgen 3. Ponb poccUCKMX yYeHbIX B
MUPOBOW Hayke.

Tema 7. OCHOBHble HanpaBneHMs HayYHbIX
uccrnegoBaHun kacdeapbl. Begyuwine yyeHoble
YHMBepcuTeTa U UX BKNaf B pa3BuTme
Poccwiickorn 1 mmpoBon Haykn. PaboTa
y4YeHbIX YHMBepcuTeTa B roabl Benukoi
OTteyecTBEHHOW BOMHBI.

JlabopaTtopHoe 3aHsaTMe: CornacoBaHue
npeABapuTENbHbLIX BbIBOAOB C
pykoBoauTeneM. MNpencraeneHne otyeTa no
NpoBeaeHHbIM NCCNEeAOBaHUS B
cootBeTcTBUN C TpeboBaHmammn MOCT 7.32-
2017.

0,5

Tema 8. Bknag pycckux y4YeHbIX B HayKy, UX
OOCTUXKEHUS MUPOBOIO 3HAYEHUS.
HocTmxkeHna POCCUNCKMX YYEHbIX B
pa3nu4yHbIX 06nacTsax 3a nocrneaHue roasbl.
HobeneBckue naypeatbl NOCNEOHUX IET.
JlabopaTtopHoe 3aHaTue: [NpoBeaeHne
3KCMEepPUMEHTanbHbIX UCCNeaoBaHWN.
O606LWweHne gaHHbIX.

WNtoro B cemecTpe (Ha kypce ansa 3A0)

0,5

32

KOHch'IbTaLI,MI/I M NPpOMEXyTOo4YHaA atrectauma
- HET

Paspnen 4. YuebHo-uccnegosarternbckas
paboTa 1 npakTuyeckas 3Ha4MMOCTb

Tema 9. NpoBeaeHmne akcnepnMeHTanbHbIX
nccrnegoBaHui. MNprnoxeHus K oT4eTy No
Hay4HO-uccnegoBaTenbckon paboTe.
MprHUKMNBI OPOPMAEHNSA 1 KOMNOHOBKA.

Tema 10. lNMpoBeaeHne akcnepnMeHTanbHbIX
nccnegoBaHui. OLeHka NpakTU4ecKkon
3HAYMMOCTU pe3ynbTaToB UCCNEeAOBaHUN.

31

Pasgen 5. AHanun3 npoBedeHHbIX
3KCMepUMEHTanbHbIX NCCNeaoBaHUN

32

Tema 11. AHann3s paboThl C
WMHPOPMAaLIMOHHBIMU UCTOYHUKaAMMU.
lMpoBeaeHne akcneprMeHTanbHbIX
nccneaoBaHun.

31

Tema 12. lNpoBeaeHne akcnepnmeHTa 1
obcyxaeHune pesynbTaToB C PYKOBOOUTENEM,
KOPPEKTUPOBKa MNfiaHa uccregoBaHus.

31

Pasgen 6. OcbopmreHue pesynbtaTos
3KCNepuMMeHTanbHbIX U MHHOOPMAaLIMOHHbIX
ncecnegoBaHumn

Tema 13. O6cyxaenne n odopmneHme
pesynbtatoB YUP.

CBefeHune aKkcnepMMeHTarnbHbIX 4aHHbIX B
Tabnuubl, NOCTpoeHne rpaduKoB.
HanuncaHve BbIBOLOB.

31

Tema 14. PaspaboTka pekomeHaaumm no
ncnonb3oBaHuto pesynbTaTos YUP.
OdopmneHne Teancoe goknaga no
pesynbtatam YUP, no pekomeHgauum
pykoBoauTEnNS.

MpenctaBneHne oopMNeHHON KypCoOBOW
pa6oTbl no YUP B cootBeTcTtBMmM ¢ FTOCT 7.32
-2017

MogroToBka 1 opopMneHne CTeH4OBOro
Joknaga.

UTtoro B cemecTpe (Ha kypce ans 3A0)

31

Kp

16

187

KoHcynbTauum 1 npoMexyTodHas attectaums
(KypcoBag pabota, 3ayer)

2,25




Bcero koHTakTHas pabota u CP no

22,25 219
OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenun v 3apgayumn KkypcoBow paboTtbl (npoekTa): Liens:
Pa3BuTb kOMNeTeHUMmM obyyatoLlerocs B 06nacTu BbINONHEHMS UccnegoBaTenbCckom paboTsl B 06nactu
HaHOWHXXEeHepun, KOMNO3nNToB 1 BriomaTepuanos.

3apaum:

1. CocTaBneHue akTyanbHOCTU, Lienu 3aaad paboTbl, BbisiBNeHWE NpobneMaTuku.
2. CocTaBneHue aHanuTn4eckoro ob3sopa.

3. Pa3bop n otpaboTtka MeTOAMK NPOBEAEHUS SKCNEPUMEHTA.

4. ayyeHne metonoB 06paboTku akCnepMMeHTanbHbIX AaHHbIX.

5. N3yyeHune cnocoboB ochopMneHuns pesynbTaTtoB paboThbl.

4.2 TemaTuka KypcoBoW paboTbl (npoekTa): TemaTuka KypCcoBoM paboTbl peKoOMeHAYeTCs pykoBoAUTENEM Y4eOHO-
nccrnegoBaTenbCckon paboTbl B 3aBUCUMOCTM OT NPUOPUTETHBIX HanpaBneHWun nccnegoBaHnii kadeapsbl.

4.3 Tpe6oBaHus K BbINOJTHEHUIO U NPeACTaBNEeHUI0 pe3yNbTaToOB KypCcOBOWU paboThbl (NpoekTa):
PesynbTathl paboTbl 4OMKHbI 6aTh NpeacTaBneHb! B BUAE OTYeTa U CTEHA0BOro AoKnaaa.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOWU ATTECTALIMKU

5.1 OnucaHue nokasarenemu, KputepueB U CUCTeMbl OLleHNBaHUA pe3ynbTaToB o6yqe|-|m|

5.1.1 NokasaTenu oueHUBaHUA

Kon
KOMMeTeHummn

MokasaTenu oueHnBaHus pe3ynbTaTtoB OGy‘-IeHVIFl

HavnmeHoBaHWe oLeHOYHOro
cpeactea

MK-3

MepeuncnseT METOAUKN Noncka, cbopa, 06paboTkn MHdopmaumu;
aHanuaupyeT akTyarnbHble POCCUNCKUE M 3apyBeXHbIe MCTOUYHUKM
UHOpMaLMK, OTpaxarlolee COBPeMEHHOe pa3BuThe Haykn O
HaHOCTPYKTYPUPOBaHHBIX KOMMO3ULIMOHHBIX MaTepuanax (HaHo-,
Gromatepuanax u komnoautax). CoctaBnsieT nnaH aKkcnepumeHTa,
OCHOBbIBasICb Ha aKTyarnbHy MHGOpMaLMIo.

MK-1

MepeuncnsieT XMMMYECKoe CTPOEHWE, KIacCUUKaLmo, OCHOBHbIE
CBOWCTBa M CMoco6bl CMHTE3a WM MOMYyYEHUS! NOJNIMMEPOB, XUMUYECKUX
BOJTOKOH, BbICOKOMOIEKYNSPHbLIX BELEeCTB, HAaHOOOHLEKTOB,
pacTBopUTenen, CBA3YIOLWMX, KOMMO3ULMOHHBLIX MaTepuasos,
0COBEHHOCTM U3YYEHUS U aHanmn3a ux CTPYKTYpbl U CBOWCTB. [laeT
CPaBHUTENbHYIO OLIEHKY CBOMCTB, COMOCTABMSAET pasfivyHble BapuaHThl
nony4yeHus/cuHTe3a NnosiMMepoB, XMMUYECKUX BOJIOKOH,
BbICOKOMOIEKYSIPHBIX BELLECTB, HAaHOOOBEKTOB, pacTBOpUTENEN,
CBSA3YIOLLUX, KOMMO3ULMOHHBIX MaTepuasioB v BbIOUpaeT onTMMasbHbIi
C TEXHMKO-3KOHOMMYECKO TOUKM 3peHns. OcyLuecTensieT nogoop u
nosly4yeHne/CMHTE3 NOSIMMEPOB, XMMUYECKUX BOSTIOKOH,
BbICOKOMOINEKYIAPHLIX BELLECTB, HAHOOOBHEKTOB, pacTBOpPUTENEN,
CBASYIOLLMX, a Takke paspabaTbiBaeT v NonyyaeT onbITHbIe 06pasLbl
HaHOCTPYKTYPUPOBaHHBIX KOMMO3ULIMOHHBIX MaTepuaros.

MK-2

OnucbIBaeTOCHOBHbIE METOAbI, METOAMKM, PerfaMeHTUpYioLLmMe 1X
HOpMaTVMBHO-TEXHUYECKUE JOKYMEHTbI U 060pyaoBaHUe A4S
NpoBeLEeHNUs UCMBITAaHUI, onNpefeneHns 3HaYeHuin XxapakTepuUcTUK
TEXHOJIOMMYECKMX M (PYHKLMOHANbHBIX CBOMCTB HAHOCTPYKTYPHBIX
KOMMO3ULMOHHbIX MaTepuarnos. CocTaBnseT nnaH UccrnegoBaHus 1
OLIEHKM TEXHOIOMMYECKMX U OYHKLIMOHASIbHBIX CBOMCTB
HaHOCTPYKTYPUPOBaHHBLIX KOMNO3ULMOHHBLIX MaTepuarnos; BbIOMpaeT
MeTOAMKU AN onpeesieHUst U OLEHKU TpeGYeMbIX XapakTepPUCTUK;
UCMNosib3yeT TEXHOSOMMYECKOE U KOHTPOMNBHO-U3MepUTENbHOE
na6opaTopHoe obopyaoBaHue AN UCMbITaHUst 06pasLoB; NPOBOANT
NoATBEPXXAEHWNE COOTBETCTBUSI XapaKTEPUCTUK OMbITHBIX 06pa3LoB
Tpe6oBaHNsAM HOPMATUBHO-TEXHUYECKMX AOKyMeHToB. OcyLlecTBnseT
nnaHupoBaHue UCnbITaHUi, paboTbl Ha UCCredoBaTeNbCKUX Nprubopax 1
o6opyaoBaHuu; paboTbl C HOPMATUBHO-TEXHWUYECKOW JOKYMEHTaLuel;
MeTOAMKMN NPOBeAeHUs aHanm3a TeXHONOrMYECKUX N OYHKLIMOHATbHbIX
CBOWCTB.




MepeuncnsieT oCHOBHbIE TPEGOBaHUS K OCPOPMIEHNIO aHANMUTUYECKUX
0630pOB, Hay4HbIX OTYETOB, NYBNUKALUAM pe3yrbTaToB UCCea0BaHMiA.
AHanuaupyeT, CTPYKTYpUpyeT uHcopMaumio; o6obLiaeT n oopmnsieT

MNK-4 pe3ynbTaTbl UCCriefoBaHMI cornacHo TpeboBaHNAM HOPMaTUBHO-
TEXHUYECKNX JOKYyMeHTOB. O606LaeT, aHannanpyeT 1 odopmnsaeT
pesynbTaTbl NPOBEAEHHbBIX UCCIIEA0BaHWI, COCTaABNAET aHaNUTU4eCcKne
00630pbl, HAy4HbIE OTHYETHI U NYGNUKaLUN.

OnucbiBaeT OCHOBHbIE XapaKTePUCTMKN NOMUMEPHbLIX KOMMO3ULMOHHbLIX
1 HAHOKOMMO3ULIMOHHBLIX MaTepuarnos, ¥ MeTodbl UX U3MepPeHUs..
OcyluecTBnseT BbIGOP ONTUMAnNbHLIX METOAMK U3MEPEHUS 1 OLIEHKM
MK-6 TpebyeMbixX XapakTepuUCTVK NOSIMMEPHBLIX KOMMO3ULMOHHBIX U
HaHOKOMMO3ULMOHHBIX MaTepuasnos. OcyLLeCTBMSET U3MepeHNe 1
OLIEHKY 3KCMEPUMEHTANbHBIX JaHHbIX O XapaKTEPUCTMKAX NOSIMMEPHbIX
KOMMO3MLIMOHHBIX U HAHOKOMMO3ULIMOHHEIX MaTeprarnos.

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Lkana oueHuBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHue

MncbmeHHas paboTa

5 (oTnn4yHO)

O6yyatowmiica nokasbiBaeT BCECTOPOHHEE,
cucTemartumyeckoe 1 rnybokoe sHaHue
OCHOBHOIO W AOMOMHUTENBHOrO y4ebHoro
mMaTepuana, npegyCMOTPEHHbIE NPOrpaMMon;
NposiBRsieT TBOPYECKNE CNOCOBHOCTY B
MOHUMaHWU, 1 UCNOMb30BaHMKN y4eBHOro
MaTepuana. [pamoTHO odhopmrieHa
nosicHuTernbHas 3anucka no Kl n nogrotoeneHa
Ha BbICOKOM YpOBHE

npes3eHTauuna.

4 (xopoLwuo)

O6yuvatowminca nokasblBaeT 4OCTATOUHbIN
YPOBEHb 3HaHW B NpeAenax OCHOBHOIO
MaTepuana, yCBOMI OCHOBHYIO nutepaTtypy,
pekoMeHAOoBaHHy0 B nporpamme; . [lonyckaet
He CyLleCcTBEeHHbIe MOrpPeLIHOCTN B OTBETE Ha
3K3aMeHe U Npu BbIMOSTHEHUN
3K3aMeHaUMOHHbIX 3aaHui, ycTpaHaeT ux 6e3
nomoLum npenogasarens. [pamoTHO
odopMneHa nodacHuTernbHasa 3anucka no Kium
noaroToBfieHa Ha BbICOKOM YPOBHE
npeseHTaumsi, HO eCTb HE CyLLLECTBEHHbIE
3amMedaHuns pykoBoguTens.

3 (yooBneTBOpUTENbHO)

O6yyatowmiics nokasbiBaeT 3HaHUA OCHOBHOTO
maTtepuana B MUHMManbHOM obbeme, fonyckas
npu aTom 6ornbLIOe KONMMYECTBO He
NpyHUMNUanbHbIX OLIMBOK; 3HaKOM C OCHOBHOW
nutepaTypon, pekoMeH40BaHHOW NporpamMmMon.
HonyckaeT cyLecTBeHHbIE NOrpeLLHoOCTM B
odopMneHnn noacHUTeNbHoM 3anncku kK KM n
HebpexxHO NoAroToBrneHa Npe3eHTauus.

2 (HeyOoBMNETBOPUTESbHO)

HenpeacrasneHue 3akoH4YEHHOM
NOSICHUTENBbHON 3anNnCcKU NO UHAVUBUOYANbHOMY
3a0aHUI0 Ha KypCOBOW MPOEKT.

3ayTeHo

O6yualoLMica CBOeBPEMEHHO BbIMOMHUI
nabopaTopHble 3aJaHnsl U B COOTBETCTBUM
¢ TpeGoBaHNAMM BbINONHU 1 3aLLUTUN
pedepart, BO3MOXHO AonycKas
HeCcyLLeCTBEHHbIE OLWMBKN B OTBETe Ha
BOMpOCHI NpenoaasaTens. YYnTbiBaoTcs
Gannbl, HAKoMNMeHHble B TeYeHne
cemecTpa.




OO6yyatowmiics He BbINOMHUI (BbINOMHUI
YacTM4HO) nabopaTopHble 3ag4aHus, He
CMOT U3MOXUTb CoAepXKaHne W BbIBOAbI
cBoero pedeparta, 4onyCcTun
CyLleCcTBeHHble OLIMOK/ B OTBETE Ha
BOMpOCkI Npenogasarens. He yunTeiBaloTcs
6annbl, HaKoNMeHHbIE B TEYEHNE
cemecTpa.

He 3auteHo

5.2 TunoBble KOHTPONbLHbIE 3a4aHUA UITN UHble MaTepuanbl, Heo6XxoAuMbIe AN OLEeHKU 3HAaHUN, YMEHUN,
HaBbIKOB U (MNN) ONbiTa AeATeNbHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Kypc 5

1 Hay4uHbii meToa. HabnogeHust n caktbl

2 MMnoTesbl, Teopust N nx NpoBepka. AKCNEPUMEHTDI.

3 HUP — obLumne NoHATUS 1 NOMNoXeHUs.

4 Hayka 1 TexHonorusi. MopanbHO-3TUYeCKNE MPUHLMMLI HAaYKW.

5 MoHATNE 0 hyHOAMEHTarbHbIX U NPUKNagHbIX NCCreLOoBaHMWAX.

6 MonsaTtne HUP. MpuHumnbl knaccudmkauumn HAP: no uenu; no cteneHn BaXHOCTM (KaTeropmm 3akasdmka); no
KaTeropum NCNonHUTENS; No BUAAM OEATENbHOCTU; NO ONIUTENBHOCTM.

7 OcHoBanusa ans npoeegeHus HAP. MoHsTue uenn n 3agad YUP. AkTyanbHOCTb, HayyYHast HOBM3HA U
npakTnyeckasi 3Ha4nMocCTb.

8 lMoHATME NOCTAHOBKWU 3KCNEPMMEHTA: NaparnnernbHble OnbITbl, "XONOCTOM ONbIT", BUALlI M3MEPEHUI (NpsiMble K
KOCBEHHbIE), MOrPELUHOCTb IKCMEPUMEHTA, CTaTUCTUYeckas obpaboTka.

9 Ponb Hay4yHO-TexHU4Yeckon nHdopmauun npu nposegeHun YUP.

10 MCTOYHWMKM Hay4YHOM N HAay4YHO-TEXHUYECKOW MHOpMaLUK.

1 MpoBegeHne MHPOPMaLMOHHOTO noucka, uenu. Haykoémkmne 6a3bl Ansg nouncka nHgopmauum.

12 MnaHupoBaHWe aKcnepuMeHTanbHbIX paGoT. BbiGop MeToauk 1 annapaTtypHoro obecnedyeHus.

13 MeToabl 06paboTku pe3ynbLTaToB UCCNeaoBaHWN.

CTtpaTterusa nccnegoBatenbCckov U n3obpeTtaTenbckon gesarensHoctu. Metog mosrosoro wtypma. TPU3 —
14 Teopus, NpaKTUKa 1 MHCTPYMeHTbl. OCHOBHbIE NpueMbl B n306peTaTensCKon U pauoHann3aTopckon
OEeATeNnbHOCTU, KOHKPETHbIE peLLeHus.

Bknag PYCCKMX YHEHbIX B HAaYKy, UX OOCTUXKEHNA MUPOBOTO 3HA4YEHUA. HocTtmkeHnss Poccuiickmx Y4eHbIX B

15
Pa3NnNYHbIX obnacTsx 3a nocrnegHue rogsl. Hobenesckne naypeartbl NoCneaHux nert.

OcHoBHbIe HanpaBneHns Hay4HbIX uccregoBaHui kadeapsl. Begylune yyeHble yHuBepcuteTa u ux Bknag B
16 pas3suTue Poccuinckor n MnpoBon Hayku. PaboTa yyeHbIx yH1BepcuTeTa B rogbl Benukon OtevectBeHHOM
BoWiHbI.

17 Kputepum oLeHnBaHMsA NpakTU4eckoi 3Ha4YMMOCTH yueBHo-UccneqoBaTensCkon paboThl

18 anIHLI,VIﬂbI KOMMOHOBKU U O(bOpMJ'IeHMﬂ oT4yeTa no Hay‘-IHO-I/ICCJ'IeLI,OBaTeJ'IbCKOIZ pa60Te

19 MeToabl aHanu3a akcnepuMeHTanbHbIX UCCneaoBaHN

20 Cnocobbl npoBeaeHna aHanmsa VIHCbOpMaLI,I/IOHHbIX MUCTOYHUKOB NO TemMe y‘-le6HO-I/ICCJ'IeLI,OBaTeJ'IbCKOIZ pa6OTbI

OcCHOBHble Tpe6OBaHI/IF| K O(bOpMJ'IeHMPO aHalnnTn4ecKknx O630pOB, Hay4HbIX OTYETOB, I'Iy6ﬂMKaLl,MﬂM

21 =
pe3ynbTaToB 1ccrenoBaHui

22 Kputepuun oueHnBaHns akTyanbHOCTM TeMbl y4eBOHO-MccreqoBaTenbCkon paboTol

5.2.2 TunoBble TeCTOBble 3a4aHUSA

He NpefyCcMOTPEHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHUA (3agaym, Kenchbl)

1. NpoBecTn CpaBHUTENbHbIN aHaNM3 OTNINYNS aKTUBHOMO 3KCNEpPMMEHTA OT NAcCUBHONO.

2. AHanusnpys npubopHyto 6a3y kadenpbl coopMynmpoBaTh NnepeydeHb HEOOXOANMbIX SKCNEPUMEHTOB MO
onpefeneHunto (M3y4eHnto) KOMMNO3ULMOHHBIX MaTepuanos cOpOLIMOHHOIO TUNa.

3. AHanuanpys npubopHyto 6a3y kadenpbl copMynMpoBaTb NepeyeHb HEOOXOAMMBIX SKCMEPUMEHTOB MO
onpegeneHnto (M3y4eHunio) KOMNO3NLMOHHBIX BUONOrMYeckn akTUBHbLIX MaTepunarnos.

4. AHanunaunpys npmbopHyto 6a3y kadenpbl chopmynupoBaTb NepeyeHb He0HXoOUMbIX IKCMEPUMEHTOB MO
onpegenexHnto (M3y4eHno) TeNON30NALMOHHBIX KOMMNO3ULIMOHHBLIX MaTepuanos.

5. CchopmMynupyinTe, B YEM 3aKoYaeTcs OCHOBHAasA Maes OLEeHVBaHMS C MOMOLLbIO JOBEPUTENBHOIO MHTEpBana.

6. CchopMynumpynTe anropuTm noucka Hay4yHowm MHpopmaLmmn B UHTEPHETE.




5.3 MeToauyeckue MmaTepuansi, onpegensiowme npoueaypbl oOLeHUBaHUA 3HaHUI, YMeHUW, BnagaeHun (HaBbIKkOB
1 (MNK) NpaKkTU4eCcKoro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLleroc K NpomMeXXyTo4YHOM aTtTecTauum 1 Nnopsaok NMMKBUAALNM akageMUyYecKomn
3a10/MKEeHHOCTH

lMpoBegeHve NPOMEXYTOYHON aTTecTaLuumn pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITa
«lNonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumny oby4aroLmxcs»

Ycnosus gonycka obyyarowerocs kK npoMexXyTo4HOM aTTecTaumm - OTCYyTCTBME MPOMYCKOB MO YBaXUTENbHON
NpUYmHe.

Mopsigok nukBMaaUMM akageMmn4eckomn 3afOoMMKEHHOCTH - B COOTBETCTBUM C rpacoukoM nMKeuaaumm
3aJ0/HPKEHHOCTH.

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas [NMncbmeHHas + KomMnbloTepHOE TeCcTUpOBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTalum No QUCUUNINHe
MHaveuayansHbIN unun rpynnoBov onpoc nposoguTcs B TeveHne 20 MUHyT

Ha HanuncaHwne acce otBoautcs 30 MUHYT

6. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECIMNEYEHUE AUCLUUIMITIUHDBI
6.1 YyebHasa nutepatypa

ABTOp

3arnasve

MN3paTenbcTBO

| [og nspaHus |

Ccblinka

6.1.1 OcHoBHas yuyeb6Hasa nutepatypa

KanunHosckas, E. A., MnaHoBaga Hay4HoO- Craspononb: Cesepo- https://www.iprbooks
Kobbliwesa, A. C. nccnegosaTenbckasn paborta KaBka3ckui 2021 hop.ru/135724 .html

CTY[AEHTOB dhenepanbHbIi

yHVUBEpcuTeT

Ocunosa, H. B. CUCTeMHbIV aHanu3 u Mocksa: Mapatenbckui 2021 https://www.iprbooks

TEopUS MPUHATUA peLLeHNi Oom MMCuC hop.ru/129523.html
CawwnHa E. C., YyebHo-uccnegoBaTenbckas c n VDI http://publish.sutd.ru/
Axoenesa O. U. paboTta a%%%ﬁ;ﬁﬁ. ypr- 2023 tp_ext_inf_publish.ph

A p?id=2023170

6.1.2 lononHuTenbHasa y4yebHasa nutepartypa
Pycosa H. B., HayuHo-nccnegosaTensckas http://publish.sutd.ru/
AcTtauwkuHa O. B., paboTa. [NogroToBka . tp_ext_inf_publish.ph
JlbiceHko A. A. npeseHTauni u cTeH40BbIX Cle.: Cnerynta 2015 p?id=2921

[oknagoB
JlbiceHko A. A, HaHouacTuubl, nony4yeHne n http://publish.sutd.ru/
AcTtauwkuHa O. B., CBOWNCTBA. YrnepogHble . tp_ext_inf_publish.ph
CaknakoBa E. B., HaHOTPYOKW - CBOWCTBA U Cle.: Cnerynta 2015 p?id=2922
Pycosa H. B. npumMmeHeHue
JlbiceHko A. A, OKcnnyaTaunoHHble http://publish.sutd.ru/
Pycosa H. B., Libibyk CBOMNCTBA KOMMO3NLIMOHHbIX tp_ext_inf_publish.ph
U. 0., YBaposa H. . MaTepuanos. KomnosuThbl Cne.: crneryntn 2018 p?id=2018119

KOHCTPYKLIMOHHOIO

Ha3HayeHust
JlbiceHko B. A., Libibyk | Hay4yHo-uccneaoBaTtenbckas http://publish.sutd.ru/
M. O., Kpuckoser M. paboTta ) tp_ext_inf_publish.ph
B., Fanyxosa E. ., Che.: CrerynTA 2017 p?id=2017114
Metposa A. A.
JNbiceHko A. A., MeToabl uccrnegoBaHusa http://publish.sutd.ru/
Pycosa H. B., HaHOCTPYKTYPHbIX cne.: cnieryntq 2016 tp_ext_inf_publish.ph
KyaHeuos A. 1O. NonMMepHbIX MaTepuanos p?id=3165
JlbiceHko A.A., PU3NKO-XMMUYECKNE OCHOBBI http://publish.sutd.ru/
ActawkuHa O.B., nonyyeHus tp_ext_inf_publish.ph
Pycosa H.B., HaHOCTPYKTYPHbIX p?id=2018224
KyaHeuos A.1O. NonMMepHbIX MaTepuanos.

YrnepogHble Matepuansi, Cho.: Crieryntg 2018

aucnepcun n

HaHOKOMMO3UTbI.

PekomeHpoBaHHas

TepMUHOIorus




JNbiceHko A.A.,
AcTawkunHa O.B.,
Pycosa H.B.,
KyaHeuos A.1O.

MonumepHble
KOMMO3NLMOHHbIE
mMaTepuarbl co
crneumanbHbIMU CBOMCTBaMMU. Ccne.: cnerynTn 2018
CopbLMOHHO-aKTUBHbIE
KOMMO3NLMOHHbIE
mMaTepuarnsi

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=2018223

JbiceHko B.A.

HayuHo-uccnenosatenbckas
neaTenbHocTb. Teopus U
npakTuka CUCTEMHOIO
NpOeKTMpPOBaHUA cne.: Crierynta 2019
YrNepoaHbIX KOMMNO3UTOB
bYHKLMOHANBHOTO
Ha3Ha4yeHus.

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=2019318

AcTaukuHa O. B.,
JbiceHko A. A.,
OuanknHa H. B.,
TarangypapleBa H.,
KysHeuos A. 1O.

HaHo-mukponopucTele
nonMMepHble MaTepuarb
Chno.: crieryntg 2019

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=2019139

6.2 MNepe4yeHb NpocdeccnoHanbHbIX 6a3 AaHHbIX U1 UH(POPMALUMOHHO-CNPABOYHbIX CUCTEM
1) AnekTpoHHO-6MbnnoTeyHas cuctema IPRbooks [OnekTpoHHbIvi pecypc]. URL: http://www.iprbookshop.ru/

2) OnekTpoHHasa 6ubnunoteka Cr6IrYMNTL [OnekTpoHHbI pecypc]. URL: http://publish.sutd.ru

3) HayuHas anektpoHHas oubnuoteka « KUBEPJTEHUHKA» [OnekTpoHHbin pecypc]. URL: http://cyberleninka.ru

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsAeMoro nporpaMmMHoro oéecneveHus

MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOB6XoAMMOW ANA OocyLlecTBNeHNA obpa3oBaTenbLHOro
npouecca no gucuunnuHe

AyauTtopusi

OcHalleHune

NekynoHHas
ayguTopus

MyanI/IMeLI,I/IVIHoe O60pyLI,OBaHVIe, cneunanm3npoBaHHasa mebenb, Aocka
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