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Pabouasi nporpamma AUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpuka3om MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHMI K CTPYKTYPE NPOrpaMmM NoAroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbioHKTYpE), YCNOBUAM UX peann3aLmmn, Cpokam OCBOEHUS 3TUX Nporpamm ¢
YYETOM pasnunyHbIX hopm 00yyeHus, obpasoBaTefibHbIX TEXHOOMIN 1 0COOEHHOCTEN OTAENbHbBIX KaTeropumn
acnupaHToB (aabHOHKTOB)"
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MeToaunyeckun otaen:



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: Vdyyaemas gucuunnmMHa HanpaerneHa Ha NoaroToBKY K coaye KaHOMAATCKOro aK3ameHa.
dopmMupoBaHMe y acnupaHToB yriybrneHHbIX NpodyeccMoHanbHbIX 3HaHWA B o6nact (M3nKO-XMMUKU NOAMMEPOB, XMMUM U
TEXHOIOMMU XUMUYECKNX BOSTOKOH N KOMMO3ULIMOHHBIX MaTepuarnos, a Takke UX CBONCTB.

1.2 3agaum AUCLMUNNUHBI:

» CchopmmpoBaTth y acnupaHToOB MpeAcTaBieHNe O COBPEMEHHbIX MEeTodaxX WCCrefoBaHWUA CTPYKTYpbl U CBOWCTB
BOJIOKHOOOpa3yoLWmMx MONIMMEPOB, BOJIOKOH W KOMMO3MUMOHHBLIX Marepuaniax Ha WX OCHOBE, BbIIBIEHWE MNPUYMHHO-
CNeACTBEHHbIX 3aBUCUMOCTEN MEXAY XMMUYECKUM CTPOEHMUEM, (PU3NYECKON CTPYKTYPOI BONTOKHOOGPA3YOLLIMX NONMMEPOB U UX
noBeaeHWeM B npolecce nepepaboTkn B KOMMNO3ULMOHHbIE MaTepuanbi.

» CchopmmpoBaTth MpaBuiibHbIN HOU3MKO-XUMUYECKMIA NOOX0A K PELUEHMIO 3agad B o6nacTM OUEHKUM XMMMYECKOro
COCTaBa U CBOMCTB BOMIOKOH M KOMMO3ULIMOHHbLIX MaTepuarioB Ha OCHOBE LIeNOCTHbIX NPeACTaBNeHNn O B3anMOCBSA3UN YCITOBUN
CUHTE3a, XMMNYECKOW NpUpoabl U NEPBUYHON CTPYKTYPbl MakpoMOneKysi, asoBoro 1 (omsamyeckoro COCTOSHUS NOfIMMeEpPOB CO
CBOMCTBaAMU KOMMO3ULMNOHHbLIX U NOSIMMEPHbIX MaTepuasnos 1 CUCTEM.

* Pacwmputb 00Lwmin kpyrosop byayLuero cnewmanucTa 3a CHET YCBOEHMSA M aHanmM3a BaXKHENLLNX HAayYHbIX MNOJTOXEHNI
CMEeXHbIX 06nacTel 3HaHWI 1 OOLUX 3aKOHOB Pa3BUTUS XUMNUYECKON HayKnU U TEXHONOTUMN.

* [loaroToBMTbL acNMPaHTOB K MPUMEHEHUIO MOSTyYEHHbIX 3HAHUM MPU OCYLLECTBNIEHUN IKCMEPUMEHTA N HaNMUcaHus
auccepTaunoHHoNM paboThl.

1.3 MecTo AMCUMNANHBI B CTPYKTYpe NporpamMmmbl aClnUpaHTypbl:

OucumnnuHa oTHocutes k OBpasoBaTenbHOMY KOMMOHEHTY «IucumniuHbl (Mogynu)» [porpamMmbl MOArOTOBKM
Hay4HbIX M HAayYHO-NeJarorMyecknx Kagapos B acnupaHType

3HaHUSA 1 YMEHUS, NOMyYEHHbIE acnupaHTamu Npu U3y4eHUn JaHHOW AUCLMMIIMHBI, HEOBXOAMMbI NpY
NOAroToBKe K cAaye KaHAMOATCKOro ak3aMeHa W HanncaHum auccepTaumMoHHON paboTsl

Meparorvka U NCUXOMOrUs BbICLLEN LLKOSIbI

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLUMNIINHDI

KoHTakTHas
a & pabota
Eaxs dopma
HanmeHoBaHue 1 cogepxaHune pasnenos, TEM U y4eOHbIX 2 o @) CP TeKyILIEro
3aHATUN =aS| nex Mp. (vacst)
3= KOHTpOS
=z (vackl) | (vacobl)

Pasgen 1. OcHoBbl nepepaboTkn NONMMEPOB 1 BOSTOKOH
Tema 1. O6Lwme BONPOCHI XMMUKN NONIMMEPOB, OCHOBHbIE
NOHATUA N onpeaeneHns 2 5

Tema 2. O6wue Bonpochbl HU3NKO-MEXaHUHECKMNX CBOMCTB
NnonuMepos. 0

. . 4 4 12
MpakTuyeckoe 3aHsTME: MNPUHLMNBI PENYNIMPOBAaHKS CBOWCTB
NONUMEPHbIX KOMMO3ULMOHHbBIX MaTepranos

Tema 3. OcHoBbI NepepaboTkm NONMMEPOB B BOSTOKHA.
MpakTnyeckoe 3aHsTMe: CpaBHUTENbHbLIE YCIOBUS
nepepaboTky NONIMMEPHbIX KOMMNO3ULIMOHHBLIX MaTepuanos
Ha OCHOBE TEPMONNNACcTOB M PeaKTonnacToB.

Pasgen 2. MeToabl nonyyYyeHns KOMNO3ULMOHHbIX
MaTepuanos

Tema 4. Knaccuumkaumss KOMNO3ULUOHHBLIX MaTepuanos
(KM) 6 4 12

Tema 5. OcHOBHbIE npuHUMNbI NONy4YeHUA KOMNO3NLUMNOHHbIX 3 10
mMaTtepuanoB

Tema 6. HenpepblBHOHANOMNHEHHbIE KOMMNO3ULMOHHbIE
MaTepumarnbl U U34ennsi Ha NX OCHOBE. YNpo4HsoLwee

[encTene HenpepbiBHbIX HANOMHUTENEN. > 4 7 P
MpakTnyeckoe 3aHsTHe: NonyyeHne NosIMMepPHbIX
KOMMO3MULIMOHHbIX MaTepuanos C UCMONb30BaHNEM
HenpepbIBHLIX HanosHUTeNnen n nonydgadprkaTos.

Tema 7. JucnepCHOHaNoMHEHHbIE KOMMO3NLNOHHbIE
MaTtepuansl. YAOpoUYHsoLwWwme gencTeme aANCnepcHblx
HanosTHUTENEN. 2 4 7
lMpakTnyeckoe 3aHsaTMe: MeToabl NonyyYeHus
ONCNEepPCHOHAMNOSTHEHHbIX KOMMNO3UTOB

Tema 8. Ocobble BUAbI KOMMO3MLMOHHBIX MaTepUarnos.
KomnosutonogobHele maTepuans.




Tema 9. TpexmepHO-apMMPOBaHHbIE KOMMO3ULMOHHbIE
matepuansl (3-D komnosunTel). MynbTnakcuansHble NonoTHa 3 10
Tema 10. Yrnepoga-yrnepogHble KOMMAO3NLNOHHbIE
maTepuansl (YYKM). 4 10
Utoro B cemecTpe (Ha kypce ansa 3A0) 32 16 96
KoHcynbTauum n npomexyrtodHas atrectaumns (Ok3ameH) 0 36
Bcero koHTakTHas pabota u CP no aucumnnuHe 48 132

4. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

4.1.2 Cuctema u KpuTEepun oLeHMBaHUSA

KpuTepuu oueHrBaHus

LLikana oueHnBaHus
YcTHoe cobecenoBaHmne MNMucbmeHHasn paboTa

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUPYHOLWMIA rNy6okoe NOHMMaHne
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B

5 (oTnnyHO) oueHnBaemMon obnactu. Kputnyeckmn,
OpUrnHanbHbIM Noaxo4d k MmaTepuany. Kayectso
NCMOMHEHNS BCEX ANEMEHTOB 3aaHus
MOSTHOCTBIO COOTBETCTBYET BCEM TPEOOBaHUSIM.

OTBET NOMHbIA, OCHOBAHHLIN Ha NpopaboTke
BCcex 06s13aTeNbHbIX MICTOYHUKOB MHGOPMALIUN.
Moaxon k MaTepuany oTBETCTBEHHbIN, HO
CTaHOapTHbIN.

4 (xopoLwuo) OTBeT cTaH4apTHbIN, B LIENIOM Ka4eCTBEHHbIN,
OCHOBaH Ha Bcex 00s3aTeNnbHbIX UCTOYHUKAX
nHcopmauuu. MpucyTcTBYOT HEGONbLLNE
npobenbl B 3HAHUSIX UM HECYLLIECTBEHHbIE
oLINGKMN.

OTBeT BOCNPOMN3BOAUT B OCHOBHOM TOJIbKO
NeKUMOoHHbIe MaTepuansl, 6e3
CaMOCTOSITENbHOW PaboThbl C pEKOMEHOOBAHHON
nuTepatypoi. leMoHCTpUpyeT NoOHMaHue
npeamMeTa B Lenom, 6e3 yrnybneHus B getanm.
MpucyTCTBYIOT CyLLEeCTBEHHbIE OLIMOKM U

3 (yAoBneTBoOpUTESIbHO) npobenbl B 3HAHWAX MO HEKOTOPbIM TEMaM.
OTBeT HenorsHbIW, OCHOBAHHbIW TONbKO Ha
NEeKUMOHHbIX MaTepuanax. [1py1 noHMmaHum
CYLLHOCTV NpeamMeTa B LeflIoOM — CyLeCTBEHHbIE
owunbkn nnu npobensl B 3HaHUSX cpasy no
HeCKOmMbKUM TeMaMm, He3HaHue (myTaHuua)
BaXXHbIX TEPMUHOB.

HenoHvmaHue 3agaHHOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTb X0Ts Obl
oTAenbHble KOHLEeNUUn ANCLUNIVHBI.
MonbITka cnucbIBaHWS, UCMONb30BaHUS
HepaspeLUeHHbIX TEXHUYECKUX YCTPOWCTB U
Nonb30BaHUS NOACKa3KOW ApYyroro Yernoseka
(BHE 3aBMCMMOCTM OT YCMNELUHOCTU Takomn
NONbITKN).

2 (HeynoBRNEeTBOPUTENBHO)

4.2 TunoBble KOHTPOJIbHbIE 3aAaHUA UNN UHble MaTepuarbl, Heo6xoAnMbIe ANA OLEeHKN 3HaHUW, YMEHUHN,
HaBbIKOB U (MNX) onbiTa AEATENIbHOCTU
4.2.1 NepeyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB




Cemectp 6

Ob6wwme BOMNPOCbI XM NorinuMepoB, OCHOBHbIE MOHATUA U onpeaeneHus.

O6Lume BONpochl PM3NKO-MEXaHNYECKUX CBOWCTB MNONMMEPOB.

OcHoBbI nepepa60TKM nonunmMepos B BOJTOKHA.

Knaccmcbmxauml KOMMO3UUMOHHbIX MaTepunanos.

MeToab! nony4vyeHuna HenpepbIBHOHAMNOJTHEHHbLIX KOMMO3NLUMOHHbIX MaTtepuanos 1 n3genun Ha ux OCHoBe.

TpeXMepHO-apMVIpOBaHHbIe KOMMO3NUMOHHBbIE MaTepuarnbl.

Yrnepopa-yrnepogHsie KM. CBolicTBa, 06n1actv npuMeHeHMs.

CpaBHUTENBHbIV aHanu3 cnocoboB Nosy4YeHnst U CBOWCTB AUCMNEPCHO-HAMNOHEHHBIX U HEMPEPbIBHO
HanonHeHHbIX KM.

CpaBHMTeﬂbelﬂ aHanna cxem nonyvyeHusa yrnepoaHblX BOJTOKOH U3 pa3siMyHbIX NPEeKypCopOB.

MonyyeHne yrnepoaHbIX BOMOKOH, UX cBoicTBa. KpuTepuun BoiGopa npekypcopos.

Mpoueccbl kapboHusauum, rpadutauum. O6opyaosaHne. CpaBHUTENbHLIR aHanms.

Yrnepog-yrnepogHbie KM. Cnocobbl nonyyeHus.

Mpenperwn. MNoHsTHE.

calnl2|aloel o |N|fo|lals]w|v]-

lMpocTpaHcTBEeHHO-apMupoBaHHble KM. Knaccndukauns. ObopyaosaHue. Obnactu npuMeHeHums.

Mpemukcnl. MNoHATHME. YNpoyHSAoLWee AeNCTBUE  AUCNEPCHOHAMOMNHEHHbIX U HENPEPbIBHOHANOTHEHHbIX
HanonHuTenen.

-
O

OcHoOBHble npuHUUNbI NoJ1y4YeHUA KOMMNO3UTOB.

MeToab! nony4vyeHuna gucnepCHoOHanoNMTHEHHbIX KOMMO3UTOB .

KomnoanTonogo6Hble Mmatepuarnsl. MpumMepsi.

Aalalala
[(o X No ol BoNN Ne)]

MyanmaKcmaanble nosnoTHa. anIHLI,VIﬂbI nony4vyeHuna

20 AvyencTble N CnoncTbl KOMNO3NUTHI.

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHUA (3agaym, Kenchbl)

MpuBecTn knaccudmkaumo KOMNO3NLMOHHBIX MaTepManos

OteeT: KomMnosnumoHHble MaTepuranbl MOXHO KraccnduumpoBaThb MO CeayoLWwmMM Npu3Hakam:
1. Mo matepnany HanonHuTensa (yrnepog, kepamuka, MeTann u gp.)

. Mo Buay HanonHuTensi (HenpepbiBHOHAMOSTHEHHbIE U AUCNEPCHOHAMOSTHEHHbIE).

. Mo matepuany maTpuupl (NONMMepHasi, MeTannnyeckas, kepammieckas).

. Mo opueHTaumm HanonHUTeNs (M30TPOMHbIE, AHN3OTPONMHbIE)

. Mo dopme HanonHuTens (HynNbMepHbIe, OOHOMEpPHbIE, ABYMEpPHbIE U Ap.).

. Mo cnocoby nonyyeHns (NUTeHbIE, NPECCOBaHHbLIE, HAMOTOYHbLIE U Ap.).

. Mo Ha3HayeHno (KOHCTPYKLUNOHHbIE, Kaponpo4Hble, yaaponpoYyHbie u ap.).

NO O~ WN

4.3 MeToauyeckue matepuansi, onpeaensiowme npouenypbl oleHUBaHUA 3HaHUWA, YMEHUI, BNnageHUN (HaBbIKOB
1 (UnKN) NPaKTUYECKOro onbITa AeATENIbHOCTH)

4.3.1 YcnoBusa gonycka oby4aroLierocs K npoMexxyTo4HOM aTrectaumm U nopsaokK NMKBMAALMA aKkafeMU4ecKomn
3a10MKEHHOCTH

lMpoBeaeHne NPOMEXYTOYHOW aTTeCTauMM pernaMmeHTUPOBaHO JIoKalbHbIM HOpMaTMBHbIM akTtom CI6IMYITL,
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIeBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLmxcsi»

4.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOM aTTecTauMm No QUCUUNIINHe

YcTHas MucbmeHHas + KomnbloTepHOE TECTMpPOBaHME MHas

4.3.3 OcobeHHOCTK NpOoBeAEHUA NPOMEXYTOYHON aTTecTauum nNo AUCUUNIIMHe

1.M13y4eHne ancumnnnHbl 3akaH4YMBaeTCs coadven KaHaAMAATCKOro aKk3ameHa.

2. AcnupaHT nepepg caadven ak3aameHa npegocTtaenseT pedepaT no BbiopaHHOW MM TEME UCCIEeA0BaHus.

3. Mpoueaypa caaun KaHAMAATCKOro ak3ameHa perynupyetcs Tpeboanusmn OMNMOI no kaHanaaTcKoMy
3K3aMeHYy.

OK3aMeH NpoBOAMTCA NMMCbMEHHO (Ha NOArOTOBKY MMCbMEHHOrO O0TBETa 0TBOAMTCS 50 MUHYT), 3K3aMeH
NpYHMMaeT KoMUccus, No pesynbTatam oOpPMNAETCs NPOTOKOSN CAAYN KaHAMAATCKOro 3K3aMeHa.

5. YYHEBHO-METOAUYECKOE N N(H®OPMALUOHHOE OBECNEYEHUE OAUCUUMNIIUHDI
5.1 YyebHasa nutepaTtypa

ABTOp 3arnaswue | MN3gaTtenbcTBo | oo nspaHua | Ccbinka

6.1.1 OcHoBHas yuyebHasa nutepatypa




BbiukoBa, E. B.,
Bopucoea, H. B.,

npOLLeCCbI N3roToBNeHunsA
nsgenui n3 nonnmvepos n

http://www.iprbooksh
op.ru/102243.htmi

ManoB.a, J1. T KOMMNO3UTOB MeToAaMu Mocksa: An M Ap Megna 2021
npeccoBaHnsa U NUTbSA NOA
[aBrneHvem
bapcykosa, J1. ., DUBNKO-XMMUS N TEXHOITOTUS http://www.iprbooksh
BocTtpukona, I'. 1O., NOJSIMMEPOB, MONMMMEPHbIX Mockea: Ain Nu Ap Meana 2021 op.ru/108353.html
'naskos, C. C. KOMMO3NTOB
benses, . C., OCHOBbI MPOEKTMPOBAHUSA . http://www.iprbooksh
Monywkux, . 1., MPOU3BOACTB MO Tambos: Tambosckuit op.ru/115730.html
Makees, 1. B., nepepaboTke NONMMEPHbIX rOCYAapCTBEHHbI 2020
Wawikos, W. B., mMaTepuanos TEXHUHecKuit
Knurkos, A. C. yHuBepcuteT, 36C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
Heuvaes, W. B., TexHonorns nosnyyYeHns un . o http://www.iprbooksh
ArpywkumnHa, A. H., nepepaboTKM NONMMEPHbIX Camapa: CamapCKle op.ru/111781.html
OwonbguHa, M. B., KOMMO3ULMOHHbIX rocyﬂapCTBeHﬂbM 2021
peyvyxuH, A. B Martepuanos TexHteckun
PEHyXiH, A. B. P yHuBepcuteT, 36C ACB
bapcykosa, J1. ., DUBNKO-XMMUS N TEXHOTOTUS BopoHex: BopoHexcKuii http://www.iprbooksh
BocTtpukona, I'. 1O., NOJSIMMEPOB, MONMMMEPHbIX rocy4apCTBEHHbIN op.ru/30852.htmi
maskos, C. C. KOMMO3UTOB apXUTEKTYPHO- 2014
CTPOUTENbHbLIN
yHuBepcuteT, 36C ACB
Horaueea, 3. P., TeopeTuyeckne oCHOBBbI Camapa: Camapckum http://www.iprbooksh
Horaues, A. T. nepepaboTkM NONMMEPHbIX rocyapCTBEeHHbIN 2020 op.ru/105237.htmi
MaTepunanos TEXHNYECKUN
yHuBepcuteT, 36C ACB
JlbiceHko, B. A. Hay4Ho-uccnegnoBatenbckas http://www.iprbooksh
nestenbHoOCTb. Teopus 1 Cankr-lNetepbypr: QaHKT' op.ru/102532.html
npakTuKa CUCTEMHOIO MeTep6yprekuii .
NPOEKTMPOBaHMS rocyaapCTBEHHbIN 2019
YyrnepoaHbIX KOMNO3NTOB yHuBepcuTeT
yHKLVIOHALHOTO MPOMBILUNEHHbIX
Ha3HaYeHns TEXHOMOrMn n ansarHa
AcTtauwkuHa O. B., KomMno3numoHHbIe http://publish.sutd.ru/
JlbiceHko A. A., OapbepHble maTepuansl Cr6.: Cr6rynTA 2015 tp_ext_inf_publish.ph
KysHeuos A. HO., " p?id=2940
Mepmunos A. O.
Kykosckun B. A., X1MUs BONOKHOOBpasyoLmnx http://publish.sutd.ru/
Xoxnosa B. A., NOJSIMMEPOB. tp_ext_inf_publish.ph
Hemunos B. E., KapbokcumeTunuennonoasa, p?id=2261
WrarnHa J1. M., nonyyexve, moamdukaums, cne.: cnieryntg 2015

Ceepgnosa H. U.

nccnengosaHve U
npuMeHeHne B MeANLMHCKON
npakTuke

5.2 MNepe4yeHb npodeccnoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

PedepaTtnBHasi n cnpaBodHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbI pecypc]. URL:

https://www.scopus.com

MopTtan ansa oduumansHoro onybnukoBaHna ctaHoapToB degepanbHOro areHTCTBa No TeXHNYECKOMY
perynupoBaHuto n meTponorumn [OnekTpoHHbin pecypcl. URL: http://standard.gost.ru/wps/portal/
[OnekTpoHHbIN pecypc]. URL: http://www.iprbookshop.ru/

OneKkTpoHHO-0MbnrMoTeyHas cuctema IPRbooks

5.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsieMoro nporpaMmmMHoro oéecrneveHus

MicrosoftOfficeProfessional

Microsoft Windows

5.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOB6X0AMMOW ANA ocyLlecTBNeHNA obpa3oBaTenbLHOro
npouecca no gucuunnuHe

JTabopaTopuun kadeapsl.

AyauTtopus OcHalueHne
TMekumoHHast MynbTumeamninHoe obopyaoBaHue, cneunanm3npoBaHHas Mebenb, gocka
ayouTopus

YyeGHas ayautopus

CneuvanuanpoBaHHas meGernb, Aocka
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