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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn
acnupaHToB (aabHOHKTOB)"

CocraButenb (K):

[OKTOp TexHW4Yeckux Hayk, MNpodeccop MwuxannoBckasa AHHa
MaBnosHa
Ot kadeapbl cocTaBUTENS: CawwuHa EneHa CepreeBHa

3aBefyowmn kadeaport XMMUYECKUX TEXHOSTOTUIA UM.
npod. a.a. xapxaposa

Ot BbInyckatoLlen kadeapbi: CawwwuHa EneHa CepreeBHa
3aBseayownii kadeapon

MeToaunyeckun otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancunnnuHbl: ChopmmnpoBaTth y acnMpaHTOB 3HAHWUA, YMEHUS U HaBbIKKM B 06r1acTn N3y4eHusi CTPYKTypbl
NPUPOOHbLIX U CUHTETUYECKNX MOSNIMMEPOB M CBOMCTB MaTEpPUaroB Ha X OCHOBE

1.2 3apgauv AMcUMNUHbI:

paccMOTpeTb 3aKOHOMEPHOCTN M3MEHEHWSI CBONCTB NONIMMEPOB OT

CTPOEHNS U BO3AENCTBUA HA HUX pasnnYHbIX (akToOpOB;

cchopmmupoBaTb LENOCTHOE NpeACcTaBrIEHNE O METOAAX UCCIEA0BAHNSA NOSIMMEPHbBIX MaTepunarnos;

pacLMpUTb KPYro3op Y4eHOro B 0651acT 0 XMMUM BbICOKOMOJEKYISIPHBIX COEANHEHWI

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:

OucumnnuHa oTHocuTes kK OBpasoBaTenbHOMY KOMMOHEHTY «AucumnnuHbl (Mogynu)» [porpammbl MOATOTOBKM
Hay4HbIX U Hay4YHO-Neaarornyecknx Kagpos B acnmpaHType

3HaHUSA 1 YMEHUS, NOMyYEHHbIE acnupaHTamu Npu U3y4eHun JaHHOW AUCLMMIIMHBI, HEOBX0AMMbI NpY
NOAroToBKe K cAaye KaHAMOATCKOro ak3aMeHa W HanncaHum auccepTaumMoHHON paboTsl

HayuyHasi nesiTenbHOCTb, HanpaBreHHas Ha NOATrOTOBKY AMCCepTaLMu K 3aluTe

MeToponorusi npoBeAeHUs ccrnefoBaHuUs U MeToavKa HanucaHusi aucceptaumm
MoaroToBka NyGnMkauui U (Unn) 3asiBOK Ha NaTeHTbl Ha M306pPeTeHUs!, Nose3Hble MOAENW, MPOMbILLIIEHHbIE
06pasLibl, CEeneKkUMoHHbIE JOCTUXKEHUS, CBUAETENbCTBA O FOCYAapPCTBEHHOW perucTpauum nporpaMmm A5t 3NeKTPOHHbIX
BbIYMCIIUTENBHBIX MaLUWH, 623 AaHHbIX, TOMOMOMUI MHTEerpanbHbIX MUKPOCXEM, NMPeayCMOTPEHHbIX ab3auem YeTBepTbIM
nyHKTa 5 doeepanbHbIX rocy4apcTBEeHHbIX TpeGoBaHuiA
3 COOEPXAHUE U NOPAOOK OCBOEHUA AUCLUUIMIIUHDBI

KoHTakTHas
a & pabota
cEax dopma
HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX 2 o 9( CP TeKyILIEro
< s S
3aHATUI 350 Nek. Mp. | (4acw) KOHTPONSH
= (vacol) | (vachl)

Pasgen 1. KayecTBeHHbIN U KONIMYECTBEHHbIN aHanu3
NosIMMepOoB.

Tema 1. O6wue cxeMbl MAEHTUDUKALMM NOSTIUMEPHBIX
MaTepuanos. [NogrotoBka obpasuoB. [NpeaBapuTenbHble
ucneitTaHus. OnpegeneHne pacTtBOPUMOCTU. AHanu3
dyHKUMOHanbHbIX rpynn. TepMnyeckne CBOMCTBa 2 2 8
(roptoyecTb, LBET U 3anax NnaMmeHu; TemnepaTypsbl
pasMardeHusi, NNaBneHus, KannenageHus, 4ecTpyKumm).
MpakTnyeckoe 3aHsaTMe "KauyeCTBEHHbIV aHanM3 nonumMepos

Tema 2. ccnepgoBaHue nonvmepos metogom UK-
cnekTpockonuu. KonebaHus B LienHbIX MOMEKynax.
WN3onupoBaHHble nonumepHsle Lenu. KpuctannutHele
CTPYKTYpbl. XapaKTepucTuyeckne nonochl NornoLleHus B 2 2 10 0
crnekTpax nonvMmepoB. BogopoaHas cBsA3b B nonnmepax.
MpakTnyeckoe 3aHsaTue "MHtepnpetauums VIK-cnektpos
nonvvepos"

Tema 3. UccneposaHue nonuvepos metogamu AMP- 4
cnektpockonuu u AMP- penakcomeTpun. N3yyeHne
MUWKPOCTPYKTYpPbl MOMMMEPHbIX Liener ¢ NOMOLLbIO
annapatypbl BbICOKOro paspeLueHus. NccnegosaHne
MORMEKYNAPHbLIX ABWKEHUI U PasfinYHbIX XUMUYECKNX 2 2 10
npoLLeccoB B nNonimmMepax ¢ UCNonb30BaHNEM UMMYbCHON
meToankn AMP. N3yyeHune KoHpUrypaumm nosiMMepHbIX
uenen wM  ux  CTPykTypbl.  [lpakTudeckoe  3aHATUSA
"NnTepnpeTauma AMP- cnekTpoB nonvmepos".

Pasgen 2. Tepmuyeckuit aHanus nosiMMeposB.

Tema 4. QuddepeHumansHO-TEPMUYECKUI aHanms.
MpoLecchl CTEKNOBAHUSA, «XONIOOHONY KpUcTannsaumm,
nnasneHusi, CLUMBaHUS, OKUCNEHNS, AECTPYKUUN U UX 0
nposierneHne Ha kpuebix [ITA. OnpeaeneHne creneHu 1 4 10
KpUCTannuU4HoOCTV nonmmepa. TepmorpaBuMeTpu4eckui
aHanus. lNpakTnyeckoe 3aHaTus "UHTepnpeTaums
TepMorpaBnMeTpUYECKMX KpUBbIX nonmmepos”




Tema 5. Tennosble achdekTbl NPU MeXaHMYeCcKon
nedopmaumm (obpatumas ynpyrasa aecopmanms,
BblCOKO3MacTnyeckas gedopmauuns, nnacrmyeckas
nedopmauums, aecdopmaums B kayydykax). MsyueHue 1 4 12
nuponusa n AecTpykunn nonumepos. HaxoxaeHue
KMHETUYECKMX NapaMeTpoB TepMmopacnaga. [paktnyeckoe
3aHaTusa "MiHtepnpeTtauns JCK-kpuBbIx nonumepos"

Pasgen 3. PeHTFeHOCI'IeKTpaJ'IbeIe MeTOoAdbl aHann3a
NONMMMEPHbIX MaTepunarnos.

Tema 6. PeHTreHorpadmnyeckuin n anekTpoHorpau4eckmmn
MeTOoAbl UccrieqoBaHus nonumepoB. lNpakTuyeckoe 3aHATUS 2 4 10 0
"MiHTepnpeTauns andpakrorpaMmm nonnmepos”

Tema 7. OnpegeneHne MonekynspHbIX Macc 1 MONEKYNApHO-
MacCcOBOro pacnpegeneHus nonvmMmepos. NpakTuyeckoe 2 6 12
3aHATMS "OueHKa AecTpyKUUKM NoNMMepoB No MOMEKYNSpHON

panona

Utoro B cemecTtpe (Ha kypce ansa 3A0) 12 24 72
KoHcynbTauumn n npomexyTovHas arrectaums (3ader) 0
Bcero koHTakTHas pabota u CP no aucumnnuHe 36 72

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUU

4.1.2 Cuctema u KpuTepum oLueHUBaHUSA

KpuTepun oueHvBaHus

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MNMucbmeHHas paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET,
OEMOHCTPUpPYOLLMIA rNyOoKoe NOHMMaHne
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B
oLeHuBaemMon obnacTtu, ymeHve
NCNonb3oBaTb TEOPETUYECKME 3HAHMSA AN
peLLeHNs NPaKTUYEeCKMX 3aaau.

3auTeHo

He nemMoHcTpupyeT ymeHve
aHanMav“poBaTb pe3ynbTaThbl, NONyYeHHbIE B
X0[e UCCrnefoBaHusi, He 3HaAeT aKTyarnbHbIX
He 3auteHo HanpasneHuit 1 Hay4Hom npobnemaTuki B
XMMUYECKOW TEXHOSOTUM, HE MOXET
060cHOBaTb BbIGOP METOL0B
nccnenoBaHus.

4.2 TunoBble KOHTPOJbHbIE 3a4aHUA UITN UHble MaTepuarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNX) onbiTa AeATENbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 4

MeToabl n3y4veHuna TepMOCTa6VIJ'IbHOCTVI HaMoOJIHEHHbIX NoJINMEPOB

WccneposaHue nonmMmepoBs MeToaoM MK-CHeKTpOCKOﬂI/II/I

MeToabl KOHTPOJ1A OCHOBHbIX NapamMeTpoB CbipbaA ON1A NonyvYeHna nonnMmepoB

TexHu4yeckne cpeacTtBa KOHTPOJIA OCHOBHbIX MapaMeTpoB TEXHOJTOrMYeCKMX npoueccoB npu nonyvYeHnn
NOJNIMMEPHbIX MaTepnanoB

OcobeHHOCTU nageHTUdrKaum NnonMmepos

CepTVICbVIKaLWIOHHbIe ncnbiTaHna NONIMMEpPHbIX MaTepumnanos

OCHOBHble METOAMKN PEHTreHO-CTPYKTYPHOro aHanmaa nofimMepHbIX MaTtepuarnos.

I/I3yquV|e nonmMepos MeToaoM pacceAaHnAa PEHTIeHOBCKNX nyqeﬁ nog manbiMu yrnamu.

Onpe,qeneHme MOJIEKYITAPHO-MaCCOBOro pacnpenernieHna nonmmepos.

WccnepoBaHue nonvuMepoB MeToaoM obpallieHHON ra3oBoi XxpomaTorpadum

— ] -
S |o|o|N|o|a] » |w|d]|=

I/I3yquV|e nmponumsa un aecTpykumm nonmmMmepos. HaxoxaeHue KMHeTUn4ecknx napameTpoB TepMopacnaa.

Tennosble achdekTbl NpK MexaHnyeckon gedopmMauun (obpatumas ynpyrasa gedopmauums,
BbICOKO3MacTuyeckas gedopmauus, nnactuyeckasn geopmaums, gepopmaums.

-
N

N
w

OnddepeHumansHo-Tepmmdecknin aHanus (OTA). MNMpoueccol, npoucxogsiine B nonumepax npy HarpeBaHuu.




14 TepmorpaBsumeTpuyecknii aHanua. Metog ®pumera n Kspona.

15 l/lsyqume nmponum3a n 4ecTpykumm nosimMmepos. HaxoxgeHne KUHeTU4YeCcKnx napamMmeTpoB TepMopacnaga.

16 OcHoBHble MeTogoB AMP B XMMMW BbICOKOMOSEKYSAPHbBIX COEANHEHWN.

17 WccneposaHve MOJEKYIAPHbIX OBVDKEHUA 1 Pa3NNYHbIX XMMNUYECKUX npoueccoB B nonmmepax ¢

ncnonb3oBaHWeM MMMyfbCcHON meToankm AMP.

18 MpumeHeHne AMP-penakcomeTpum Ans UCCNefoBaHNs NPOLLECCOB NONMMEepPU3aLn 1 aHanusa CTpykTypbl

CINOXHbIX MOJIMMEPHbIX MONEKYyI.

19 O6Lwme cxembl AEHTUDMKALMN NONTMMEPHBLIX MaTeprarnos.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHusA (3agayn, KeMUChl)

1. CocTtaBbTe nporpamMmmbl nccnenoBaHmnsa NosiMMepoB CneKkTparibHbIMU MeTo4aMu
2. I'Ipe,qno»(VlTe crnocob pasgeneHna nonnmMmepHoro KOMnNo3nUuMoHHOro MmaTtepuan, ykasaHHoro npenogasartenem,

Ha KOMMOHEHTDI

3. OxapaKTele3y|7|Te TepMOCTa6I/IJ'IbHOCTb HanonHeHHOoro nonumMepa no npeactaBrieHHbIM SKCNepuMeHTallbHbIM

AaHHbIM

4. Mpepnoxnte cxemy naeHTUdmKaLMm NnoNIMMepHoro MaTepumana
5. Pacwndpyite npeacrtaeneHHbii AMP-cnekTp nonvmepa

4.3 MeToauyeckue matepuanbl, onpeaensiowme npouenypbl oLeHUBaHUA 3HaHUMWA, YMEHUMU, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
4.3.1 YcnoBus gonycka obyyaroLierocsi K npoMexXyTo4HOM aTTecTaumMm u nopsaaokK NMMKBMAaLMm akageMn4eckomn

3a40J1IXKEeHHOCTHU

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaUMmM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CIM6ryYNTa
«lMonoxeHne 0 NPOBEAEHNN TEKYLLETO KOHTPOMS YCNEBAEMOCTU U NPOMEXYTOYHOM aTTecTauum oby4datoLLmMXCs»

4.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm No AUCUUNIINHe

YcTHas +

MuncbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUUNIINHe

NHas

ObyuaroLumincsa nmeeT NpaBo NONb30BaTbCS CMpaBOYHbIMY MaTepuanamMmu. Konnyecteso Bonpocos B buneTe - 2.
Bpemsi Ha noaroToBKy oTBEeTa No Gunety - 60 MUHYT.

5. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
5.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yebHas nutepartypa

Xawwmposa, C. lO., CoBpeMeHHble MEeTOAbI Hanbuuk: KabapgmHo- http://www.iprbooksh
JNlurvpos, M. X., nccnegoBaHust NONIMMEPOB Bankapckuii op.ru/110230.html
Bervesa, M. b. rOCYy1apCTBEHHbIN 2015
yHuBepcuTeT uMm. X.M.
BepbekoBa

Ocosckas, U. U., CwuHTeTU4eckue n Mocksa, Bonorga: WHdpa https://www.iprbooks
Mopbaues, C. A. NpUpoaHbIE NONUMEPLI B -|Y/|H)KeHeD‘ Vl-ﬂ P 2023 hop.ru/132947.html

OMoVHXeHepun P
Anos, B. B., Bbuopaanaraembie nonMvepsl KasaHs: VI30aTenscreo https://www.iprbooks
3eHunToBa, J1. A. N NONIMMEPHbIE KOMMO3ULMK .KHSTY 2022 hop.ru/129222.html
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
JlbiceHko AA., MeToabl nccnegosanus http://publish.sutd.ru/
KyaHeuos A.1O. HaHOCTPYKTYPHbIX Cho.: CrierynTtg 2017 tp_ext_inf_publish.ph

NoNIMMEpPHLIX MaTepuarnos p?id=2017627
Llo6kanno E. C., HedopmmpoBaHne http://publish.sutd.ru/
MakapeHko B. B., NOSIMMEPHbIX MaTepuaros. tp_ext_inf_publish.ph
TupaHoB B. T, CTpyKTypHas mexaHuka p?id=2282
Mockantok O. A. TEKCTUNbHbIX MaTepuanos.

M3yyeHne npouecca

NMon3y4yecTn U 3racTUYeCcKoro Cre.: cnerynTn 2015

BOCCTaHOBIIEHUSA

NonMMepHbIX MaTepmnarnos u

HUTEN Ha UX OCHOBE




Osankoea, T. HO. das3oBble NpeBpaLleHns B CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
NOSIMMEPHLIX CUCTEMax MeTep6yprckuii op.ru/102578.html
rocyaapCTBEHHbIN 2017
yHUBEpCcUTET
NPOMbILUNEHHbIX
TEXHONOrMM N gnMsanHa
Caposa, A. H,, MpuHUKMNBI ynpaBneHus KasaHb: KasaHckui https://www.iprbooks
KysHeuoBa, O. H., Ka4yeCcTBOM MONIMMEPHON HaLMOHanbHbIN hop.ru/79478.html
MudbtaxytauHosa, ®. | npoaykuum nccneaoBaTenbCKuii 2017
P., CtosHos, O. B. TEXHOMOrNYECKUI
yHUBEpCUTET

5.2 Nepe4veHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

Hay4yHas anekTpoHHast bubnmuoTteka www.elibrary.ru

Springer Nature

Orbit Premium edition

MHdopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTenbHbIM pecypcam. [OneKTpoHHbIN pecypc).
URL: http://window.edu.ru

5.3 Nepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpPaHAeMOoro NpPorpaMmMHOro o6ecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional
ARCHICAD 21 Russian

5.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

JlaBopaTtopun kadeapbl , OCHaLLEHHble Hay4YHbIM 0GOpYAoOBaHMEM: aHANUTUYECKME U TeXHUYecKne Bechl, pH-
MeTpbl, MeYn BbICOKOTEMMEPaTYpHO 06paboTKK, TePMONPECCHl, XMMUYeckne 6aHn BoasiHbIe, NecyaHble,
N3MepuTenbHblE CNEeKTPOMOTOKONOPUMETpUYEckme Npubopsl.

AyauTopus OcHalleHune

MynbTuMeaunHoe obopyaoBaHune, cneumanmapoBaHHas Mebenb, Aocka
JlekumoHHas y A PYA 4 P A
ayantopus

CneuvanuavpoBaHHas mebenb, fgocka
YyebHasa aygutopusi
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