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2.6.11. TexHonorus n nepepaboTka CUHTETUYECKUX U MPUPOLHbIX
nonMmMepoB U KOMMO3NTOB

acnupaHTypa

OY4Had

KoHTakTHasa paboTta .
CemecTp obyyaroLmxcs Cam. | KoHtpor, Tpynoé dopma
(kypc Ansi BAO) Mpaxr. | pabora | wac. | MOCTe:|  MPOMEXYTOMHOY
TNekumm ET aTTectaymm
3aHATUS
4 = = = 12 3 3auer
Pna 12 24 72 3
Wtoro ML 12 24 72 3
Pna 12 24 72 3
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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

3HaHUA 1 YMeHUs, NoMyYeHHble acnupaHTamu Npyu U3yuyeHUn OaHHOM OAUCLMUNIMHBI, HeobXxoaMMbl Npu
MOArOTOBKE K cAave KaHOMOATCKOro aKk3ameHa 1 HanmcaHum aMccepTaLuoHHON paBoTsl

HayuHas gesiTenbHOCTb, HanpasneHHas Ha NoAroTOBKY AMCCEPTaLIMM K 3aLimTe

MeTogonorna npoeeaeHUsa UCCeaoBaHUs U MeToaMKa HanucaHus gucceprauum

Moarotoeka ny6nukauuin 1 (MNn) 3asiBOK Ha NaTEeHTbl HA U30BPETEeHMUs], MONe3Hble MoAenu, NPOMbILLINEHHbIE
06pasLibl, CenekUnoHHblE JOCTUXKEHUS, CBUAETENLCTBA O FOCYAapPCTBEHHON perucTpauum nporpaMmm Ans 3NeKTPOHHbIX
BbIYMCNIUTENBHBLIX MaLUWH, 6a3 AaHHbIX, TOMONOMMI MHTEerparnbHbIX MUKPOCXEM, NPeayCMOTPEHHbIX ab3alemM YeTBepThIM
NyHKTa 5 doefepanbHbIX rocyaapcTBeHHbIX TpeboBaHNi

3 COOEPXAHME N NOPAOOK OCBOEHUA ANCUUNMIIUHBI

KoHTakTHas
a ® paboTta
T~ dopma
HanmeHoBaHuMe 1 cogepxaHue pasnenos, TEM U y4EeOHbIX 259 CP TeKyLLEro
3aHATUN =aS| nex Mp. (vacst)
3= KOHTpOns
= (vackl) | (4achbl)

Pasgen 1. KauecTBEHHbIN U KONIMYECTBEHHbIN aHanNn3
NnorIMmMepoB.

Tema 1. O6wue cxeMbl MAEHTUDUKALMM NOSTIUMEPHBIX
maTepuanos. [NogrotoBka obpasLos. [peasapuTenbHble
ucneitaHus. OnpegeneHve pacTtBoOpuMocTy. AHanma
dYHKUMOHANbHbIX rpynn. TepMuyeckne CBOMCTBa 2 2 8
(roptoyecTb, LBET U 3anax ninaMmeHu; Temneparypbl
pasmsAryeHus, nnaBneHus, KannenageHus, AecTpyKuun).
MpakTnyeckoe 3aHsaTME "KavyecTBEHHbIM aHanua nosmmepos”

Tema 2. ccnepgoBaHue nonvvepos metogom UNK-
cnekTpockonun. KonebaHwusi B LienHbIX MOMEKynax.
M3onupoBaHHble nonumepHsble Lenu. KpuctannutHble
CTPYKTYpbl. XapakTepucTuyeckmne nonockl NornoLleHns B 2 2 10 0
cnekTpax nonumepos. BogopoaHas cBA3b B NonNMMepax.
MpakTtnyeckoe 3aHsaTHe "UHTepnpeTaums NK-cnekTtpos
nonumepos"

Tema 3. UccneposaHune nonuvepos metogamu AMP- 4
cnektpockonuu u AMP- penakcomeTpun. NsyyeHne
MUWKPOCTPYKTYpPbl MOMMMEPHbIX Liener ¢ MOMOLLbIO
annapartypbl BbICOKOro paspeLueHus. NccnegosaHue
MOMEKYNSAPHbIX ABUXEHUA N Pa3fUYHbIX XUMUYECKUX
NpoLeccoB B NofnMMepax C UCMOoMb30BaHNEM MMMYbCHOW
meTtoaukn AMP. N3ydyeHne koHUrypaumm nonmMmepHbIX
uenemn n nx

CTpykTypbl. MpakTudeckoe 3aHatus "UHtepnpetauns AMP-
CMEeKTPOB Nonmvepos".

Pasgen 2. Tepmuyeckunin aHanns nonMmepos.

Tema 4. QnddepeHumanbHO-TEPMUYECKUI aHaNN3.
[MpoLecchl CTEKNOBaHUA, «XONOAHOWY KpucTannmnsaumu,
nnaBfeHnsi, CLUMBaHWSA, OKACIEHNS, AECTPYKUNN U KX 0
nposiernieHue Ha kpusbix OTA. OnpeneneHue cteneHu 1 4 10
KpUCTann4HoCcTM nonmmepa. TepmMorpasMmeTpu4ecKnin
aHanus. lNpakTtnyeckoe 3aHaTus "UHTepnpeTaums
TepMorpaBnMeTpUYECKMX KpUBbIX nonmmepos”




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

12

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

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

10

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

12

Utoro B cemecTpe (Ha kypce ansa 3A0)

12 24 72

KoHcynbTauumn n npomexyTovHasa arrectaums (3ader)

Bcero koHTakTHas pa6ora u CP no gucumnnuHe

36

72

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU

4.1.2 Cuctema u KpuTepum oLeHUBaHUSA

Kputepun oueHmBaHus

LLikana oueHnBaHns
YcTHoe cobecenoBaHme

MucbmeHHas paboTa

MonHbIN, ncyepnbiBalOLWUN OTBET,

npegmMeTa U LUMPOKYH 3pyauLnio B

3auTeHo oLeHMBaeMoit 06nacTtu, ymeHue

peweHna NpakTM4ecknx dagad.

OEeMOHCTPUPYIOLLMIA rNyGOoKoe NoOHUMaHue

ncnosib3oBaTb TeopeTudHeckne 3HaHnA ansa

He AEMOHCTPUPYET YyMEeHUe

XUMNYECKOWN TEXHOSOMMMK, HE MOXET
obocHoBaTb Bbl60p MeTo0B
nccnenoBaHuA.

aHanuMavMpoBaTb pe3ynbTaTbl, NONyYeHHbIE B
X0[e UCCrnefoBaHusi, He 3HaAeT aKTyarnbHbIX
He 3auteHo HanpasneHuit 1 Hay4Hou npobremaTuki B

4.2 TunoBble KOHTPOJbHbIE 3a4aHUA UITN UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,

HaBbIKOB U (UNK) oNbiTa AEATENIbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | dopmMynnpoBKU BONPOCOB

Cemectp 4

MeToabl n3y4vyeHuna TepMOCTa6I/IJ'IbHOCTVI HanNoJIHEeHHbIX noJinMmepoB

WccneposaHue nonmMmepoBs MeToaoM MK-CHeKTpOCKOﬂI/II/I

MeToabl KOHTPOJ1A OCHOBHbIX NapamMeTpoB CbipbaA ON1A NonyvYeHna nonnMmepos

NoNMMMEpPHbIX MaTepunanos

TexHu4yeckne cpeacTBa KOHTPOJIA OCHOBHbIX MapaMeTpoB TEXHOJTOTMYeCKMX npoueccoB npu nonyvYeHnn

OcobeHHOCTU nageHTUrkaum NnonMmepos

CepTI/I(bVIKaLI,VIOHHbIe ncnbiTaHNA NONTIMMEpPHbIX MaTepumnanos

OCHOBHble METOAMKN PEHTreHO-CTPYKTYPHOro aHanunaa nofinMepHbIX Matepunanos.

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

Onpe,qeneHme MOJIEKYIAPHO-MaCCOBOro pacnpeaerneHna nonmmepos.

WccnepoBaHue nonvuMepoB MeToAoM obpalleHHON ra3oBoi XxpomaTorpadum

— -
Z(Sloe|xe|N|o|a| & |Jw|N]|=

l/lsyqume nmponm3a n 4ecTpykumm nosimMmepos. HaxoxgeHne KUHeTU4YeCcKnx napameTpoB TepMopacnaga.

-
N

Tennosble achdekTbl NpK MexaHnyeckon gedopmMauun (obpatumas ynpyrasa gedopmauums,
BblCOKO3MacTuyeckas gedopmaums, nnactnyeckas gedopmauus, gecpopmaums.




13 OuddepeHumnaneHo-Tepmuydeckmit aHanus (OTA). MNMpoueccel, nponcxogswme B nonMMmepax npu HarpesBaHuu.

14 TepmorpaBsumeTpuyeckmii aHanua. Metog ®pumeHa n Kspona.

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

16 OcHoBHble MeTogoB AMP B XMMMW BbICOKOMOSEKYSAPHbBIX COEANHEHNN.

17 WccneposaHue MOJEKYIAPHbIX OBVDKEHUA 1 Pa3NNYHbIX XMMNUYECKUX npoueccoB B nonmmepax ¢

ncnonb3oBaHWeM MMMyfbcHON meToankm AMP.

18 MpumeHeHne AMP-penakcomeTpum Ans UCCNefoBaHNs NPOLLECCOB NONMMepU3aLn 1 aHanusa CTpykTypbl

CINOXHbIX MOJIMMEPHbIX MONEKYyI.

19 O6Lume cxembl AEHTUDMKALMN NONTMMEPHBLIX MaTepuarnos.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aA4aHus (3agayu, KeMUChl)

1. CocTtaBbTe nporpamMmmbl nccnenoBaHna NoiMMepoB CneKkTparibHbIMKU MeToa4aMu
2. I'Ipe,qno»(VlTe crnocob pasgeneHna nonnmMmepHoro KOMnNo3nuMoHHOro MmaTtepuarn, ykasaHHoro npenogasartenem,

Ha KOMMOHEHTDI

3. OxapaKTelesyVlTe TepMOCTa6VIJ'IbHOCTb HanoNMHEeHHOro nonnmMepa no npeactaBiieHHbIM 3KCNepuMeHTallbHbIM

AaHHbIM

4. Mpepnoxnte cxemy naeHTUmKaLmMm NnoNIMMepHoro MaTepumana
5. Pacwndpyite npeacraeneHHbii AMP-cnekTp nonvmepa

4.3 MeToaun4yeckue matepuanbl, onpegensiowue npoueaypbl oleHMBaHUA 3HaHUWA, YMEeHUI, BnageHni (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
4.3.1 YcnoBusa gonycka o6y4arLerocs K NpomMeXxyTo4yHoM atTectaumm u NnopAaAoK JIMKBUAALUN akageMnyeckomn

3aA0J1XKEeHHOCTHU

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTaLMN PErMaMEHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akTom CM6IrYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOMN aTTecTaumm No AUCUUNIINHe

YcTHas +

MucbmeHHas

KOMI'IbIOTepHOe TecTnpoBaHune

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUUNIINHe

ObyuaroLumincsa nmeeT NpaBo NONb30BaTbCSA CMpaBOYHbIMY MaTepuanamMu. Konnyecteso Bonpocos B buneTe - 2.
Bpems Ha nogroToBky oTBeTa no 6unety - 60 MUHYT.

NHas

5. YYEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
5.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHma |

Ccblinka

6.1.1 OcHoBHas yuyebOHas nutepartypa

Xawwmposa, C. lO., CoBpeMeHHbIE METOAbI Hanbuuk: KabapgumHo- http://www.iprbooksh
JNlurvpos, M. X., nccrnegoBaHust NONIMMEPOB Bankapckuii op.ru/110230.html
Bervesa, M. b. rocyaapCTBEHHbIN 2015
yHuBepcuTeT uMm. X.M.
BepbekoBa

OcoBckas, U. U., CuHTETUYECKNE " Mocksa, Bororaa: VHdpa https://www.iprbooks
Mopbaues, C. A. NpUpoaHbIE NONUMEPLI B -I>IHx<eHen Vl.ﬂ P 2023 hop.ru/132947.html

OMoVHXeHepun P
Anos, B. B., Bbuopaanaraembie nonMvepsl KasaHs: VI30aTenscreo https://www.iprbooks
3eHuTtoBa, J1. A. 1 NONMMEpPHbIE KOMNO3NLINK .KHSTY 2022 hop.ru/129222.html
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
JlbiceHko AA., MeTogbl uccnenosaHus http://publish.sutd.ru/
KysHeuos A.1O. HAHOCTPYKTYPHbIX cne.: cnieryntg 2017 tp_ext_inf_publish.ph

NoNIMMEpPHLIX MaTepuarnos p?id=2017627
Llo6kanno E. C., HedopmmpoBaHne http://publish.sutd.ru/
MakapeHko B. B., NOSIMMEpPHbIX MaTepuaros. tp_ext_inf_publish.ph
TupaHos B. T"., CTpyKTypHasa MexaHuka p?id=2282
Mockantok O. A. TEKCTUNbHbIX MaTepuanos.

M3yyeHne npouecca

Non3y4yecTn 1 3nacTUyecKoro Cre.: crerymth 2015

BOCCTaHOBIEHUSA

NonMMepHbIX MaTepunarnos U

HUTEN Ha UX OCHOBE




Osankoea, T. HO. das3oBble NpeBpaLleHns B CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
NOSIMMEPHLIX CUCTEMax MeTepByprekuii op.ru/102578.html
rocyaapCTBEHHbIN 2017
yHUBEpCUTET
NPOMbILLUMNEHHbIX
TEXHOMNOIrMN N gnsanHa
Caposa, A. H,, MpuHUKMNBI ynpaBneHus Ka3zaHb: KasaHckuii https://www.iprbooks
KysHeuoBa, O. H., Ka4yeCcTBOM MONIMMEPHON HaLMOHanbHbIN hop.ru/79478.html
MudbtaxytauHosa, ®. | npoaykuum nccnenoBaTenbCKMiA 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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