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Pabo4yas nporpamma gMCLUNIMHBI COCTaBEHa B COOTBETCTBUM Npuka3om MuHobpHaykmn Poccum ot 20.10.2021 Ne 951
"O6 yTBepxaeHun egepanbHbiX rOCy4apCTBEHHbIX TPEOOBAHWUI K CTPYKTYpPE MporpamMmm noaroTOBKM Hay4YHbIX U HAy4HO-
negarorm4eckmx kagpoB B acnvpaHType (agbloHKType), YCNOBMAM MX peanusaumm, cpokam OCBOEHMSI 3TUX NporpaMm C
y4yeTOM pasnmyHbix opm 0bydeHns, obpasoBaTernbHbIX TEXHOMOMIM 1 0COOEHHOCTEN OTAENbHbLIX KATErOPUN acnMpaHToB
(AnkHHKTORY"

CoctaButens (u):

DOKTOp TEXHUYECKUX HayK, [Npodeccop Mwnxannosckas AHHa
MaBnosHa
Ot kadeppbl cocTaBuTEnNS: CawwuHa EneHa CepreeBHa

3aBegyowmin  kKadegpon XMMWYECKMX TEXHOSNOTUA  UM.
npod. a.a. xapxaposa

OT BbINycKatoLen kadenpbi: CawwvHa Enena CepreeBHa
3asegytowmin kadeapon

MeToauyeckuin otaen:



1 BBEOEHMUE K PAGOYEW NPOrPAMME OUCLIUMIIUHbI
1.1 Uenb avcumnnuHbl: yrnybneHHoe usydeHne TeopeTMHecKMX W NpakTMYecKMX BOMPOCOB, npuobpeTeHne
HaBbIKOB MCMOMb30BaHNSA Hay4HbIX METOL0B M CPEACTB AN pelleHns

Hay4HbIX U NpUKNaaHbiX 3a4a4 B obnacTtu TexHonornm mn nepepa60TKM CUHTETUYECKNX U NPUPOAHbLIX NoNnMepoB
M KOMNO3NTOB, NOAroTOBKa K caave

KaHOMOATCKOro 3K3aMeHa Mo chneuuanbHOCTM «TexHonorus m nepepaboTka CUHTETUYECKMX M NMPUPOLHbIX
NoSIMMEpPOB U KOMMO3UTOBY.
1.2 3agaum gcuMNInHLI:

- yrny6neHV|e, pacwumpeHne n cucrtemMatudauma TeopeTUyvecKux 3HAHWA MO TEeXHONormn W« nepepa60TKe
nonmMmepoB 1 KOMNO3NUTOB,

- OBllageHne metTogamMum un cpeacrtsamMm Hay4yHOro mccnenoBaHuda B TEXHOOTMU U nepepa60TKe nonnMmepoB "
KOMIMO3WUTOB;

1.3 MecTo AMCLUNNYHBI B CTPYKTYpPe NporpamMmMbl aCNMpaHTypbl:
OvcumnnuHa oTHocutes k OBpasoBaTenbHOMY KOMMOHEHTY «ucumnimHel (Mogynum)» MporpamMmMbl NOArOTOBKM
Hay4HbIX U Hay4YHO-NeJarormyecknx kaapoBs B acnupaHType

3HaHuA 1 YMeHUA, Nofly4yeHHble acnnupaHTamMmu npn nayvyeHnn OaHHOM aNCUUNINHBLI, HEOBXOAMMBI npun noaroToBke
K coadve KaHOMOaTCKOro 3k3amMmeHa n HanmcaHum D,MCCGpTaU,VIOHHOVI paGOTbI

Hay4yHas gestenbHOCTb, HanpaBreHHas Ha NOAroTOBKY AMccepTauun K 3almte

MHHOBaUMOHHbIE HaNpPaBneHNss XMMUYECKOM TEXHONOMMM U MoandUKaLMm NoNMMEpPHbIX MaTepuanos
CoBpeMeHHble NHOPMAaLMOHHBbIE TEXHOMNOMUW B HAY4YHOW AESTENBHOCTM

MeTogonorusi npoBeaeHnst UCCeaoBaHUs U METOAMKA HaNMCaHWsa auccepTaumnm

CoBpeMeHHble MeTOAbl UCCriegoBaHNsS CTPYKTYPbl U CBOMCTB NONMMEPHbIX MaTepuanos

3 COAEPXAHUE N NOPAOOK OCBOEHUA ANCLIMMNIIUHBI

O |KoHTakTHas
< |pab
o aboTa
5@ P dopma
HaunmeHoBaHue 1 cogepxaHue pasgenos, TeM U y4ebHbix | § = CP TeKyLLIEro
3aHATUN 22| fek Mp. (4acsbl) y
o KOHTpOns
O a | (yacel) | (4acbl)
£
Pasgen 1. Xumnyeckas TeXHOMOrns nonMmepos
Tema 1. 3HayeHne M pofb NONMMEPHBLIX MaTepuarnos B
HapOAHOM XO35MCTBE. TeXHUYECKU BaKHble NONMMepbI. > 4
OcCHOBbI  TEXHONOrMM U  CUHTE3a NONUMEPOB,  UX
MoneKynspHas U HaaMoneKkynspHasa CTpykTypa
O

Tema 2. OcHOBHblE CBOMCTBaA MOSIMMEPOB N MaTepuanos
Ha ux ocHoBe. [MpakTnyeckoe 3aHATUE "MeToabl OLEHKM 4 4 10
CBOWCTB NONMUMEPHbIX MaTepuanos"..

Tema 3. ®PUMKO-XMMUYECKNE OCHOBbI TEXHOMNOrMU
CUHTETUYECKNX W MPUPOAHbLIX MNOAMMEpPOB, MNPOLECChHI 4 8
CUHTE3a NONUMEpPOB

Pasgen 2. TexHonorus NOJIMMEPHbLIX KOMMNO3NLMOHHbIX

Martepuanos 6

Tema 4. O6wuMe npuHUUNBI CO34aHUS MONUMEPHbIX > 6
KOMMO3MLMOHHbIX MaTepuanos.

Tema 5. VHrpegueHTbl NOSIMMEPHBIX KOMMNO3ULMIA U KX =)
ponb B  (OPMMPOBaHWM  CBOWCTB NonMMepHbIX 4 5 8
Martepuanos. MpakTnyeckoe 3aHaTHE "Buabl

HanosTHMTENen KOMMNO3ULMOHHbLIX MaTepuanoB”

Tema 6. OcHOBHble npoLecchl nepepaboTku NONMMepOB.
MpakTuyeckoe 3aHATME "CBA3b MeToAda nepepaboTku wu 4 2 10
BMaa nonvmepa".

Pasgen 3. Moguduvkauusa nonumepos (0]




Tema 7. Cnocobbl hmnanyeckon mogudukalmm NnoiMmMmepos.
MpakTnyeckoe 3aHATME "AHanmn3 cnocoboB U3NYECKOWN
Moamdukaumm 3agaHHoro nonumepa (obbekTa
nccnegoBaHus guccepTaumm)”.

Tema 8. Cnocobbl xumuyeckon moaudrkaLmm nonmmepos.
MpakTnyeckoe 3aHATME "AHanM3 cnocoboB XMMUYECKOWN
mMoandmkaumm 3a4aHHoro nonvmMepa (obbekTa
nccnenoBaHusa gucceprtaumm).

10

Tema 9. [Mnactnduvkaums  nonumepoB.  BnusiHue
nnactTudunkaTtopoB Ha TemnepaTypbl a30BbIX NEPEXOOOB.
«MonekynspHble» W «CTPYKTYpHblE» MNNacTUUKaATOPBbI.
MexaHuam nnactudukaumu. lMpakTnyeckoe 3aHATUE
"Buabl nnactugukaTopos”.

Pasgpen 4. TexHonorm  XuMUYECKOMN
BTOPMYHOIO NOSIMMEPHOTO ChIpbS

nepepaboTku

Tema 10. Tepmunyeckas
rasvdpmkaumsi, NMponus.

AECTPYKUNA: CXuraHwume,

10

Tema 11. PasnoxeHne 4O MOHOMEPOB: FMWKOMNW3, FMMKOMNU3
n 1.40. [lpaktnyeckoe 3saHATMe "lMonmMmepbl, CNOCOOHLIE
pasnaraTtbCs 40 MCXOAHbIX MOHOMEPOB".

Tema 12. OcHoBHble HanpaBneHns wn obnactu
NCMNOMb30BaHWs BTOPUYHOIO NMOMMMEPHOrO ChipbSA: BOJOKHA,
HeTKaHble MaTepuarbl, yNakoBKa, M3Oenus TEXHUYECKOro
Ha3HayeHus.

Utoro B cemectpe (Ha kypce ans 3A0) 32 16 96

KoHcynbTauuu n npomexyTrodHas arrectaums (Ok3ameH) 0 36

Bcero koHTakTHas pabora n CP no gucuunnuHe 48 132

4. ®OH[, OLIEHOYHbIX CPEACTB ANdA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU

4.1.2 Cuctema u KpuTepun oLeHNBaHUSA

KpuTepun oueHBaHus

LLikana oueHuBaHUA
YcTHOe cobecenoBaHune

MucbmeHHas paboTa

5 (oTnnyHO)

O6yyatowmica nokasbiBaeT BCECTOPOHHee U rnybokoe
3HaHWE TEXHOMOrMM U nepepaboTkM NpPUPOOHBLIX W
CUHTETUYECKUX NOMMMEpPoB W KOMMO3WUTOB, CBOBOOHO
OpUEHTUpYeTCs B TeOpeTU4eckoM Martepuane npwu
OTBETe; YCBOWUI OCHOBHYIO W 3HAKOM C JOMOSTHUTESbHOWN
nMTEpPaTypOm; MOXET OO BSACHUTL B3aUMOCBSA3b OCHOBHbIX
MONMOXEHWA  AUCUMMAMAMHBI U WX  3HadeHue AN
nocnegyrowen  npodeccnoHanbHOW  AeATeNbHOCTH;
nposiBnsieT TBOPYEeCKMEe CMOCOBHOCTM U LUMPOKYHO
3pyauMuMI0 B WCMONb30BaHWM y4ebHOro martepwuana.
Ob6yyatowmiica OeMoHCTpupyeT NnoHUMaHue
PUNKO-XMMNYECKNX OCHOB CWUHTE3a MONIMMEPOB U MX
mMoandukauun, ymeeT rpamMoTHO noabupaTtb Cnocobbl
NepBMYHON M BTOPUYHON MepepaboTkn NONMMEPHbIX
mMaTepuanos

4 (xopoLlo)

Obyuvalowmica nokasbiBaeT [AOCTaTOYHbIN  YPOBEHb
3HaHUM B o6macTM TexHonormm K nepepaboTku
NPUPOAHLIX U CUHTETUYECKUX NONMMEPOB M KOMMO3UTOB,
OPUEHTUPYETCS B OCHOBHbIX NMOHATUAX U OnNpeaeneHunsix;
ycBoun OCHOBHYI0 nuTepartypy; gonyckaet
He3HaunTenbHble NOrPELUHOCTM NPU OTBETAX Ha BOMNPOCHI
3K3amMeHaLoHHOoro buneta u




[OMNOMHUTENbHbIE BONPOCHI .
OOyuvaroLwmincsa LeEMOHCTpUPYET AOCTAaTOMHOE NMOHMMaHWe
PUBNKO-XUMUYECKMX OCHOB CUHTE3a MONMMEPOB U UX
mMogmdukaummn. MNMpyM HanNMCaHUM TEXHONMOTMYECKMX CXEM
JonyckaeT He3HaYUTENbHbIE MOMPELUHOCTH, HO OO BbSICHSIET
pOrib KaXXaon COCTaBNSAIOLEN CXEMbI.

3 (yooBneTBOpuUTENbHO)

Obyuvatowmiicsa nokasblBaeT 3HaHMS y4yebHOro martepumana
B MWHUMManbHOM 0OObeme; MOXeT CcqOopMynMpoBaTb
OCHOBHbIE  MPUHUMMbLI  TEXHOMOIMM U NepepaboTkm
NPUPOOHbLIX N CUHTETUYECKMUX MONMMEPOB U KOMMO3UTOB,
HO npu 3TOM, [Jonyckad OGonblioe  KONUMYeCTBO
HENPUHUUNMAanbHbIX  OWKWOOK; 3HAaKOM C  OCHOBHOM
nuTepaTypon; AOnyckaeT CyLEeCTBEHHble OWwnbkn B
OTBETE Ha 9K3aMeHe, HO MOXeT YCTpaHUTb WX oA
PYyKOBOACTBOM Mpenogasartens.

Obyyarowmica 4eMOHCTpUpYeT AoCTaToOMHOE NOHMMaHue
B Bblbope cnocoboB TEXHOMOrMM U Mogudmkauum
NoNMMEpPHbIX MaTepuanoB, HO He BrageeT HaBblkamu
aHanusa BO3MOXHbIX MyTen Bapuauumn texHonorun. lMpu
HanMcaHMM  TEeXHONOrnM4YecKnx CXem peakuum 1
OOBSACHEHUM pPONM  KaXOOW COCTaBMSOWEN CXEMbl
JonyckaeT NorpeLuHoCcTu.

2 (HeynoBneTBOPUTENBHO)

OOyuvarLwmnincs He UMeeT OOCTAaTOYHOrO YPOBHST 3HAHWUS
OVCUMNNUHBI, HEe MOXeT COopMynMpoBaTb OCHOBHbIE
NPVHLMMNbI TEXHOMOMMN NOSIMMEPOB N KOMMO3UTOB; MIIOX0
OpPUEHTUPYETCS B MeTodax BTOPMYHOM nepepaboTku wu
mMoanduKaumum; Nroxo 3HaKOM C OCHOBHOW NUTepaTypo;
Jornyckaet npuv OTBETE Ha 3K3aMEHE CYLEeCTBEHHbIE
OWMBKM W He MOXET YCTpaHUTb WX fJaxe nog
PYKOBOACTBOM NpenogaBartensi.

Obyuvarowmica eMOHCTPUPYET HenoHumaHue crnocobos
nepepaboTky NONMMEPHbLIX MaTeEpPUanoB U KOMMNO3UTOB, He
BnafeeT HaBblkaMy aHanu3a BO3MOXHbIX MyTel ux
mMoaepHusaumu. MNpu HanMcaHMM TEXHONOMMYECKUX CXEM
N OOBACHEHUN PONMM KaXXOOW COCTaBMSOLEN CXEMbI
gonyckaeT ownbku.

4.2 TunoBble KOHTPOJbHbIE 3afaHUsA UM UHble MaTepuarnbl, HeO6XoAUMbIEe ANsl OLleHKN 3HaHUNA, YMEHUH,

HaBbIKOB

1 (unn) onbiTa feATeNbHOCTU

4.2.1 MNepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | DopMynmMpoBKM BONPOCOB
Cemectp 6
1 MexaHun3m pagukansHow nonuMmepusaumm
2 MexaHn3M MOHHOW nonnumepusasmu.
3 Cononumepusaunsa. Ctepeocneumdpuyeckas nonmmepusaums
4 CTtyneHyaTtas nonumepusaums 1 NoNnKoHAeHcauums
5 Monumepun3aumsa B pacTBope, 3MyfbCUn, CyCrneH3nm, macce MOHOMepa, B ra3oBov U TBepaon ase
6 MonekynsipHasa CTpyKTypa u MakpoCKONu4eckue CBOMCTBa NONMMepoB
7 dunsmnyeckme, ha3oBble 1 arperatHble COCTOSHUSA NONIMMEPOB
8 dusmyeckne CBOMCTBa NONNMEPOB B Pa3NNYHbIX COCTOAHUSAX.
9 HagmonekynspHble CTPYKTYpbl B aMOPMHBIX U KPUCTANIMYECKNX nonmmepax
10 MonvmepaHanornyHele, BHYTPU- U MEXMONEKYNSIPHbIE peakuum
11 CTOMKOCTb NOMNMMEPOB K arpeccuBHbIM cpeaam
12 Peonornyeckne cBoncTea nosiMuMepos
13 MexaHun4yeckne CBOMCTBA NONMMMEPHbLIX MaTepuanos
14 YKnokve onvromepsl 1 nonyvyeHne nonMMepHbIX MaTepnarnos Ha UX OCHOBE.
lMonumepHbIe KOMNO3UTbI
15 CrtapeHune nonnumepHbIX MaTepuanos nog ,EI,?I;ICTBMGM pa3nu4yHbIX (hakTopoB, MeToabl
n3yyeHuns, knaccudukaumsa aHTucTapurenemn
16 Teopun ycuneHns nonMMmepoB HanonHutensamu. Knaccuduvkaumsa HanonHutenen




Kpacnu.wle BelwecTea. HeopraHquCKme Kpacutenun — nurMeHTbl, opraHn4eckmne
Kpacutenm

17

18 Mnactndukatopsl. BnnusHmue nnactungukaTtopos Ha CBOMNCTBA MNOSIMMEPOB

ApMMpOBaHMe N apmMmupyrouine matepmnarnbl: TEKCTUIb, CTEKITOBOJIOKHA U TKaHW,

19
meTannokopa, acbect

20 MepepaboTka NONMMEpPHbBIX CUCTEM B TBEPAOM, BA3KOTEKYYEM COCTOSAHUM

21 OkcTpy3uns. OcoBEHHOCTN 3KCTPY3NK Ha pasnnyHom obopynoBaHum

22 TexHoNornst N3roToBNEHNS N34ENUMN NNTbEM Mo AaBNeHnem

23 PUN3NKO-XMMNYECKME OCHOBBI U annapartypHoe O(bOpMJ'IeHVIe npouecca KanaHgpoBaHUA

24 TexHonorus nony4yeHna nneHo4YHbIX MaTepuanoB NoOfiMBOM U3 pacTteopa

25 TexHONornst N3roToBNEHNS ra30HAMOSTHEHHbIX, MEHUCTbIX, SYENCTbIX nonmnvepos

26 PUN3NKO-XMMNYECKME OCHOBBI BynKaHu3auuu. TexHonoruns BynKaHusaumn

27 Cnocobbl BTOPUYHOIO NCMONb30BaHNS NONMMEPOB

28 MopucTocTb NonumepHoro cyGeTpata. KnHetuka n TepmoamMHaMmka npoLeccos copbumm 1 gecopbumm
HWU3KOMONEKYNAPHBIX CoeauHEHWIA NONMMEPHbIMI MaTepuanamm

29 rVI,EI,pOJ'IVITVI‘-IeCKaﬂ N OKUCnutTenbHaa OecTpyKkuma nonmmepos

30 Cnocobbl hraunyeckor mogndukauum NonnMMepos.

31 Cnocobbl xumMu4eckon moanukaLm nonnMmepos.

32 KuHeTurka n TeMnepaTtypHasa 3aBUCUMOCTb KWHETUKN Ha6yX8HVIF| N pacTtBOpEeHnA nonmmepos.

33 anepsnacquble nonnMepbl MEONLNMHCKOIo Ha3Ha4eHuA. MHHOBaLMOHHbIE METOAbI CUHTE3a.

34  |MeToabl 1 BMAbI MMPOM3a BTOPUYHOIO NOMMEPHOTO Chipbsi. TEXHONOrMM rasudukaumm

35 TexHoNormm XMMmn4ecKom nepepa60TKV| BTOPUYHOIO NOJIMMEPHOIOo CbipbA: TMAPOSNAZ, MWUKOIN3 U T.4..

OcHoBHble HanpaBleHna n obnactu ncnonb3oBaHMs BTOPUYHOIO NMNOJIMMEPHOIo CbipbA: BOJIOKHA, HETKaHble

36
Marepunanbl, ynakoBka, Uu3genma TeXxHM4eCckoro HasHa4eHus

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aAaHuA (3aaayu, Keuchbl)

1. PaspaboTtaTb peuenTypy NONMMEPHOro pacTBopa C pasnuyHon Adonen nnactudumkatopa Ans nosnyyeHus
NONMMEPHbLIX MITEHOK.

2. PaccuntaTtb MOnekynspHyto Maccy nonMmepa (NoMBMHUITOBOrO CNnpTa, MONM3TUIEHOKCHAA U T.4.) Ha OCHOBE
pPeonorMyecknx N3MepeHun.

3. OxapakTepu13oBaTb BAMSHUE NpUpOoabl NonimmMmepa Ha 6eH30CTONKOCTL MaTepuana.

4. OnpegenuTb BO3MOXHOCTb nepepaboTku NONMMEpPOB U MaTepuarnoB Ha MX OCHOBE B 3aBMCUMOCTU OT UX
XapaKkTepUCTUK.

5. Ucnonb3ays knaccudmkartop otxogos FOCT 30775-2001, cocTtaBuTb KOA, NO KOHKPETHOMY BUAY OTXOOOB.

6. OnpegennTb BO3MOXHOCTb BTOPUYHON NepepaboTkn n3genuin, ykasaHHblx npenogasaTtenem.

7. OnpegennTb BO3MOXHOCTb Brogerpagaumnm matepuarnos, ykasaHHbIX NpenogaBaTenem

4.3 MeToan4yeckue matepuarnbl, onpegensiowme npoueaypbl oueHUBaHUsA 3HaHUW, YMEHUN, BnageHuin (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbLHOCTH)

4.3.1 YcnoBus gonycka oby4aroLlerocsi K NpoMexXyTo4HOM atrecTaumMm 1 NOpsAoK NMKBUAALMN akageMn4yecKomn
3a0/MKEeHHOCTU

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfameHTMpoBaHO foKalbHbIM HOpMaTuMBHbIM aktom CMGIMYMNTA
«MonoxeHne o NPpoBeAEHNM TEKYLLLErO KOHTPOSSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatowmxcay

4.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauMm nNo gucumnnmHe

+

YcTHad MucbmeHHas KomnbloTepHoe TecTupoBaHue WNHas

4.3.3 Oco6eHHOCTU NpoBeAEHUS NPOMEXYTOYHOM aTTecTauum nNo AUCLUNIIMHE

1.M3y4eHne ancumnnnHbl 3akaH4YMBaeTCsa caadven KaHaMOaTCKoOro ak3ameHa.

2. AcnupaHT npeacTtaBnseT pedepar no BelbpaHHOM TeMe UCCNeAoBaHUS

3. lMpoueaypa cpoaun KaHgugaTckoro ak3ameHa perynupyetca TpebosaHuamm OMOI no kaHauaaTcKoMy
3K3aMeHy.

Ok3ameH NPOBOAUTCSA MUCbMEHHO (Ha NOAroTOBKY MUCbMEHHOro 0TBeTa 0TBOAUTCSA 60 MUH.).

OK3ameH NpUHUMAET KOMUCCUS, NOo pe3dynbTataM opopMIISeTca NPOTOKON CAaYn KaHAMAATCKOro ak3ameHa.

5. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECINEYEHUE OUCLUNIIUHBI

5.1 YuebHas nutepartypa

ABTOp 3arnaewue | M3paTtenbcTBO [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa
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