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1 BBEQEHUE K PABOYEN NMPOrPAMME OUCLMUMNIUHBI

1.1 Uenb ancumnnuubl: CopmmpoBaTb KoMNeTeHUUn obydaollerocst B 061acTv KOMMNO3MTOB U U3Oenuin 3

NONMMepoB, TEXHOMNOMMIA WX NPOU3BOACTBa, CBOWCTB B LIEMIOM W CBOWCTB, HaMbomnee 4acto akcnnyaTMpyembiX npwu
pa3paboTke nsgenuii.

1.2 3agauv QUCUMUNSIUHBI:

* O3HaKOMUTb C HaBblkaMu pa6OTbI, TeopeTUu4eCKUMU 1 NnpuknagHbiMmn acnektamMmm nonyy4yeHna, nporHo3npoBaHnsA
CBONCTB MU CTPYKTYpPbl NONMMMMEPHbIX MaTepuanoB, NONMMMEPHbIX CBA3YHLWNX (KJ'IeeB), apMuypyouwmx martepmanos
pasnU4YHbIX BUAOB U KOHEYHbIX KOMMO3ULIMOHHLIX U3AEeNUiA HA UX OCHOBE.

* OCBOUTbL OCHOBHbIE TEXHONOMMYECKNE MPUEMbl U MPUHLMMBLI paboTbl ¢ 06OpyLOBaHMEM MO MOMYYEHUD W
06paboTke n3genuii M3 KOMMNO3ULMOHHBLIX MaTepUarnos.

* Mi3yunTb B kKypce nabopaTopHbIX 1 MpakTU4ecknx paboT coBpeMeHHbIe MOAX0Abl B Xy40XKeCTBEHHO obpaboTke
mMaTepuarnoB aHHOro Krnacca.

1.3 Tpe6oBaHuA K NnpeaBapuTeNbHOW NOArOTOBKE OOyyYaroLerocs:

MpenBapuTenbHasi NOAroToBKa Npeanonaraet cosgaHne 0CHOBbI Anst (hOPMUPOBAHUS KOMNETEHLNIA, YKa3aHHbIX
B M. 2, NPU U3YMEHUN OUCLUMIUNH:

MpounsBoacTBeHHas NpakTuka (TexHonormyeckas (MPOEKTHO-TEXHONorMYeckas) npakTuka)
PU3NKO-XUMUSA HAHOCTPYKTYPHbBIX MOMMMEPHbIX MaTepuanos

dur3nka n xumMmns NONIMMEpPOB, CUHTES, CTPYKTYPa N CBOMCTBA BbICOKOMOJEKYNSAPHBLIX COEAUHEHNI
XMUSI NONMMEPHbIX CBA3YIOLLMX

Okonorusa

O6Lwas xMmmyeckas TeXHONorus

TexHonorust NpoM3BOACTBA XMMNYECKNX BOITOKOH — HarMoNHUTENen AN KOMMNO3ULNOHHbLIX MaTepuarnosB
TexHonormsa nony4eHns 6onorMyeckn akTMBHbLIX NOSIMMEPHBLIX MaTepuanos

OCHOBbI MPOEKTUPOBAHUSA MPOU3BOACTBA KOMMO3ULMOHHBLIX MaTep1anos

2 KOMMETEHUUM OBYYAIOLLErOCA, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA OUCLUUMIINHDbI

MK-2: Cnoco6eH pa3pabaTbiBaTb ONbITHble 06pa3L bl HAHOCTPYKTY PUPOBaHHbLIX KOMMO3ULMOHHbLIX MaTepuanos

3HaThb: cucremy Knaccudukaumm, TeopeTndeckme 1 npakTuyeckme 0OCHOBbI MPOM3BOACTBA NOMMMEPHbBIX KOMMO3ULIMOHHBIX
Marepuarnos, CBOWCTBA 1 obnactu NpUMeHeHNA NoJIMMEPHbIX KOMMO3ULUMOHHBIX MaTteparnoB

YmMmeTb: OCyLLeCTBNATb aprMeHTVIpOBaHHbIVI Bbl60p TEXHONOMN nony4yeHna NnofMIMMepHbIX KOMNO3NUMOHHbIX MaTepuanoB

BnapeTb: OCHOBHbIMU HaBblkaMu nonyyvyeHna gmcnepcHo- n HepepbiBHOHAMOJTHEHHbIX NOJIMMEPHbIX KOMMNO3ULUMOHHBLIX
Marepunanos

MK-5: Cnoco6eH nogbupaTtb TexHonornyeckme napameTpbl npouecca Ans Npou3BoACTBa
HaHOCTPYKTYPUPOBaHHbIX KOMMO3ULMOHHLIX MaTepuanoB ¢ 3afaHHbLIMU CBOMCTBaMM

3HaTb: TexHonorMm npon3soacTBa NONMMMeEPHbIX KOMMNO3NLUOHHbBIX 1 HAHOKOMMO3ULUMOHHBIX MatepuanoB U napamMmeTpbl
TEXHOJIOMM4YeCKNX NpoLecCoB, a TakKe MeTodbl UX perynmpoBaHna U Kputepun Bbl60pa

YmeTb: OCyLeCcTBNATb Bbl60p TEeXHOJIOMM4YeCKnx napameTpoB MnpoueccoB nonyyvyeHna norMMmepHblX KOMMO3UUMOHHBIX
Marepuanos, ncxoga n3 Tpe6yeMb|x CBOWCTB Mony4yaemblx Marepuanos

BnageTb: HaBblkaMu Bblbopa ONTUManbHLIX TEXHONIOMMYECKUX MapaMeTpoB MNPOM3BOACTBA  KOMMO3ULMOHHBIX
martepuarnos

3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas
paboTta

cp MHHoBaL, dopma

dopMbl TekyLlero
(‘{IaiKI;I) (‘J-;I:C6b-l) (4acel) 3aHATUA | KOHTpONs

HaumeHoBaHve u cogepxaHve pasaernos,
TeM 1 y4eBHbIX 3aHATUI

CewmecTp
(kypc ans 3A0)

Pasgen 1. MNMonMmepHbie KOMMO3MLMOHHbIE

maTepuansbil: obLume NOHATUSA,
TEPMUHOMOMNS, CMocobbl U MPUHUMMbI
Knaccudmkaumm.

Tema 1. Uctopus, noHATUE O KOMMO3UTaX:
TEepMUHONOrns,  CBA3ylollee,  MaTpuua,
HanomnHuTenb; npuvHUMnbl co3fanus KM;| 6 3 3 un P
Knaccuyeckmne BUbl KOMMO3UTOB, OCHOBHbIE
npusHakn KM, npumepsl

Tema 2. Ocobble Buabl KM wu wux
TEPMVHOMOTNA: CIOUCTblE, MaTtepuanbsl C
MOKPbITUEM (namuHaTbl) SYencTble,
COHOBUYEBbIE.




Tema 3. Knaccudukauma KM u npuHumnbl
knaccudmkaumm  KM:  npupogHble  u
TexHoreHHble KM, aucnepcHo-HanonHeHHble
N HenpepbiBHO-HanonHeHHble KM, KM c
TEPMOPEAKTUBHOM M TepMOMNIacTUYHON
MaTpuuen, knaccudmkaums no crnocobam
nonyveHus, knaccudmkauma KM no
PYHKLMOHANbHOCTH n obrnactam
NPUMEHEHUS.

JlTaBopaTtopHas pabora: MpupogHble
NoNMMeEpPHbIe KOMMO3ULIMOHHbIE
MaTepuansl. /13y4ueHne CBONCTB.

Tema 4. Knaccudmkaums KM no opreHTauuu
Martepuana HanosHUTEeNs: aHW30TPoNun un
N30TpONMM N uX BriMsiHue Ha ceoinctea KM,
rmbpuaHbie KM.

JlabopaTopHasi pabora: MarikepuT.
MonyyeHne ©n wnccnepoBaHWE HEKOTOPbIX
CBOWCTB.

Pasgpen 2. OcobeHHOCTM  MonyyeHus
ANCMNEePCHO-HaMNOMHEHHbIX KOMMO3ULMOHHbBIX
mMarepuanoB

Tema 5. OcobeHHocTn hopmoBaHnsa KM Ha
OCHOBE TEPMOMIIAcTOB 1 PEAKTONacToB.
HekoTopbie npobnembl nponssogacTtea MNMKM.
MoHaTne npemukce.

JlTaBopaTtopHas pabota:Onpegenexve
rpaHynMpoBaHHOrO  cocTaBa  MOPOLLKOB
CUTOBbIM METOAOM

Tema 6. TexHornorus NOArOTOBKU
npemmnkcoB. TpeboBaHNA K HaMOMHUTENSM:
dopma yacTuu, pasmep yacTtuu,
NOPUCTOCTb, yOoenbHas NOBEPXHOCTb,
MaccoBast nons HanosnH1TenNs,
TemnepaTypbl NNaBreHnsl, LOEeCTPYKLMM,
cybnMmauuun, NNOTHOCTb — HaMoOMHUTENS,
KoahpULmeHT BHYTPEHHEro TpeHus,
XMMWYECKUI COCTaB, BNaXKHOCTb.
JlabopaTopHas pabota:OnpenenexHne
BMaXXHOCTU ANCnepcHbIX
HanonHutenen;OnpegeneHme  CbiMy4yecTy
ancnepcHblx  HanonHutenen;OnpeneneHue
HaCbIMHOWN NSIOTHOCTH OncnepcHbIX
HanosHMTenewn

nn

nn

nn

nn

Tema 7. lNogrotoBka CBA3YIOLLErO: CMeLleHne
Kak OCHOBHOW NpOLECC Nofy4eHns NpeMmNKCOB,
cnocobbl cmelleHne, obopyooBaHume.

JlabopaTopHasi pabota:OnpegenexHve
TabrneTnpyemMocTn OUCTNEPCHBIX HAMONMHUTENEN

Tema 8. Agresunsa nonnmepos. Teopun aaresuu
nonMmepos.

JlabopatopHas paboTta:OnpegenexHne
CMa4MBaeMoCTU ONCMNEPCHbIX
HanonHuTenen;Onpegenedne pH  BogHOM
BbITSKKM ONCNEPCHbIX

HanonHuTenen;Mogndmkaumss  NOBEPXHOCTU
ANCNEepPCHOro HanonHuTens

nn

nn




Paspen 3. [ncnepcHo-HanonMHeHHbIe
KOMMO3ULMOHHbIE mMaTepumansl, crnocobbl
nony4YeHus

Tema 9. NMNonyyeHne gucnepcHO- HaMOSTHEHHbIX
MKM meTtogom 3anmBkM B QOPMY: OCHOBHbIE
cTagmu npouecca, aHTUaAre3nMoHHble
MOKPbITUS,  FenbkoyT,  Tunbl  npecopm,
OOCTOMHCTBA M HeJoCTaTky MeToaa, NpuMepsl
MKM, nonyyYeHHbIX METOA,0M 3anmBK/ B hopMy.
JlTaBopaTtopHas pabota:llonyyeHue
WCKYCCTBEHHOrO KaMHSI METOOOM 3anmBkuM B

topmy

Tema 10. MonyyeHne auncnepcHo-
HanonHeHHbIX NMKM meTogammn npeccoBaHus 1
BaKyyMHOro npeccoBaHn4: OCHOBHbI€
XapakTepUCTUKM  Mpouecca  NpeccoBaHus,
cTaamm npeccoBaHus, obopynoBaHue,
JOCTOMHCTBA N HegocTaTKn MeToaa, NpuMepsbl
MKM, nony4yeHHbIX METOAOM MPECCOBaHUA U
BaKyyMHOro npeccoBaHusi, Tunbl npedopm Ansi
npeccoBaHus.

JlabopatopHas pabota:M3rotoBneHme copm
ONa  KOMMO3ULUMOHHBLIX  un3genun. OTnueka
KOMMO3ULIMOHHbIX nagenun;NonyyeHne
KOMMO3ULMOHHOTO N3Oenus MeToAoM ropsiyero
NpeccoBaHns U U3y4eHMEe ero CBOMCTB.

nn

Tema 11. Mony4yeHne auncnepcHo-
HanonHeHHbIX [IKM  meTogoMm  aKCTpy3uu:
OCHOBHble npeumyLlecTBa W HegocTaTku
MeToda, OCHOBHble  cTaauuM  npouecca,
OOCTONHCTBa " HeJocTaTku cnoco6a,
obopynosaHue, npumepbl KM, nony4eHHbIX
METOMNOM SKCTPY3UK.

nn

Tema 12. MonyyeHne OuncnepcHo-
HanonHeHHbix [TKM meTogoM HanbINeHus:
OCHOBHble  MpeuMyllecTBa W  HegoCTaTKu
MeTOAa, HanblneHne nonMypeTaHa, HanblneHne
pyOrEHHOrO  pOBMHra: OCHOBHble  CcTaguu
npotiecca, obnactu NPUMEHEHUS,
obopynoBaHMe, OOCTOMHCTBA M HeAOCTaTKM,
BaKyyMHOEe  HanblfleHue,  rasonnasMeHHoe
HanblneHune, anekTpocTaTuyeckoe
HanblIeHne:

nn

nn

Tema 13. Mony4yeHne aucnepcHo-
HanornHeHHbIX KM meTogamu ueHTpobexHoro
W poTauMOHHOTO (OPMOBAHUS: OCHOBHbIE
cTagun MeToAa, OOCTOMHCTBA W HeOoCTaTKu,
obopynosaHue, npumepbl KM, nonyy4eHHbIX
LEHTPOBEXHbIM " pPOTaLNOHHBIM
hOpMOBaHUEM.

Tema 14. MonyyeHne OucnepcHo-
HanonHeHHbIx NMKM nutbem nop AaBneHuem:
OCHOBHble  CTaauuM npouecca, OCHOBHblE
dakTopbl, onpegensoLLMe NPoLecc NUTbs nog
OaBrneHNeM, WHXEKUMOHHOE MpeccoBaHue,
NUTbe C rasoM, MHOFOKOMMOHEHTHOE IUTbE,
OOCTOMHCTBA n HegocTaTku meToaa,
obopynosanue, npumepbl KM, nonyyYeHHbIX
METOAOM NUTbSA NOA AaBlEHWEM, OCHOBHbIE
BMAbl Opaka.
JlTaBopaTtopHas
rasoHanoIHEHHbIX
MaTepunanos.

pabota:3rotoBnexHne
KOMMO3MLMOHHbIX

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

ra

KoHcynbTaumm n npomMexyTo4Hast attectauus
(Ok3ameH)

34

34

49

25

245




Pasgen 4. OcHoBblI MonydeHusi HenpepbiBHO-
HamnoMHEHHbIX KOMMO3ULMOHHBLIX MaTep1arnos

Tema 15. HenpepbiBHO-HanonHeHHble [1KM.
OO0wme noHATHKS.

Tunbl HenpepbIBHbIX HanomHUTEnNu:
UnameHTbl, HUTK, NEHTbl, POBHULbI, >XIYTbl,
WHYPbl,  TKaHW, HeTKaHble  Marepuansl,
BA3aHHbIE  MONIOTHA, XOJICTbl,  HEeTKaHble
matepuansl, bymara, nneHku, LUMOH, CTekna,
donbrun.

Tema 16. CeoicTBa BOJOKOH- HaMonMHUTENen
ans MNMKM: B1ucko3Hble BONOKHA, NONMadmpHble,
KanpoHOBblE,  CTEKIsIHHbIE, yrnepoaHsble,
apaMugHble, OopHble, Kepammyeckue,
NONMMNPONUIIEHOBbIE, NONMaTUIEHOBbIE
BOJIOKHA.

JlTaBopaTtopHas pabota:VccnegoBaHne
PUBNKO-XMMUYECKNX CBONCTB  HEMPEPbIBHbIX
HanoNMHUTENEN:HATKN, BOSIOKHA, XIyThl.

nn

Tema 17. Ocobble BUAbI KOMMO3ULIMOHHBIX
MaTepunanoB: CIIOUCTble, A4YENCTbIE, NAaMUHATbI.
JTabopaTopHasi pabota:llonyyeHne
KOMMO3ULIMOHHbIX ~ MaTepuanoB  MeToA0M
PYYHOrO NTaMMHUPOBaHUS

nn

Pasgen 5. HenpepbIBHO-HAMNOMHEHHbIE
KOMMO3WLMOHHbIE ~ MaTepuansl.  [Mpouecchl
Nnosy4YeHnsi 1 CBONCTBA

nn

Tema 18. Cnocobbl NOnyyYeHUs1 HenpepbIBHO-
HaMNOJTHEHHbIX MKM. OTnnuntenbHble
0cobeHHOCTH nonyyeHus HenpepbIBHO-
HanonHeHHbIX KM

JlabopaTtopHasi pabota: [lNogrotoBka dopma
ONsl py4HOWN BbIKNaZKu

nn

JLP

Tema 19. MonyyeHne HenpepbIBHO-
HanonHeHHbix [MKM meTogom  BbIKNagku:
pydHas 1 MalUMHHAs BbIKNagkW, npenperu,
OCHOBHbI€E cTagum npowecce,
aHTMaare3anHHHObIE NMOKPLITUS, JOCTOUHCTBA U
HegocTaTkM  MEeToAa, Tnnbl  npedopm,
npumepsbl KM, nonyvyeHHbIX BbIKNagkon B
copmy

JlabopaTopHasi pabota:llonydyeHne MKM
METOJOM pY4YHOW BbIKNaZKM U UccregoBaHue
CBOMCTB nony4eHHbIx MKM.

Tema 20. MonyyeHne HenpepbIBHO-
HanonHeHHbIX KM meTogom npeccoBaHus:
OCHOBHble CTaguu npotecca, Tunbl npedopm
0N npeccoBaHns, JOCTOMHCTBA U HEOoCTaTKu
metoga, obopygoBaHue, npumepbl KM,
Nony4eHHbIX METOLOM NPEecCcoBaHUS.

nn

Tema 21. MonyyeHne HenpepbIBHO-
HanornHeHHbIX KM meTogoMm  BakyyMHOro
npeccoBaHus: BMAObl  BaKyyMHOrO
npeccoBaHWsi, OCHOBHblE CTaaun MpoLecca,
OOCTONHCTBa " HeJocTaTku mMeToaa,
obopynosaHue, npumepbl KM, nony4eHHbIX
MEeTOJO0M NpeccoBaHuS.

JlabopatopHas paboTa:llony4yeHne CroucTbix
nnacTMkoB U uccrnegoBaHne  CBOWCTB
nonyyexHbix NMKM

nn

nn




Tema 22. MonyyeHne HenpepbIBHO-
HanonHeHHolx [MKM meTogom nynTpysuu:
OCHOBHble CTaguu npouecca, AOCTOMHCTBA U
HepocTaTkn MeToAa, obopyaoBaHWe, Npumepbl
MKM, nonyyeHHbIX METOAOM NYNTPY3Un

Tema 23. MonyyeHne HenpepbIBHO-
HanonHeHHbix NMKM meTtogom HamoTKM: BuAbl
HaMOTKW, OCHOBHble CcTaguM  npoLecca,
npedopmbl, AOCTOMHCTBA WM HeOoCTaTKu
MeToaa, npumepsl NMKM, nonyyeHHbIX MeToa0M
HaMOTKN.

JTabopaTopHasi paboTta:llonydyeHne MKM
METOAOM HaMOTKM U UCCneaoBaHne CBONCTB
nony4deHHbix NMKM

nn

Tema 24. MonyyeHne HenpepbIBHO-
HanosiHeHHbIX NMKM mMeTogom LeHTPOBEXHOro U1
pPOTaLNOHHOro POPMOBAHUS: OCHOBHbIE CTaaun
npouecca, Tunbl nNpedopM [OCTOMHCTBA U
HegocTaTku meToaa, obopynoBaHue, Npumepsi
MKM, nonydyeHHbIX METOoAoM LEeHTPob6exHoro
U pOTaLMOHHOIro hOpMOBaHUS

nn

Tema 25. Hoeenwwme cnocobbl nonyyYeHus
HenpepbIBHO-HaMNosTHeHHbIX MKM.

MeTog BakyymHolm nHdy3umn, metog, Light RTM,
RTM

nn

Wtoro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTaumm 1 npomexxyTodHasi atTectauuns
(Ok3ameH)

34

34

49

245

Pasgen 6. KoMnosuuuoHHble martepuanbl Ha
OCHOBe yrrnepoaHbIX BOJTOKHUCTbIX
HanonHuTenemn

Mp

Tema 26. KoMno3anunoHHble maTepuanbsl Ha
OCHOBE YrnepoaHbIX BOSIOKOH W TKaHEMW,
HeTKaHbIX mMaTepuarnos. YrnepoaHble
BornokHa (YB) n yrnepogHble BOJSIOKHUCTbIE
MaTepuansbl (YBM). Knaccundumkaums.
CpaBHUTENbBHbLIN aHanms CBOWCTB.
MpenmyllecTBa Mo CpaBHEHUIO C APYTMMM
BOJIOKHaMM.

Tema 27. O6opynoBaHve AN nonyvyeHus
YB. Tleun kapOoHu3aummn, akTuBaLum,
rpadomTaumnmn, NPegoKUCeHNs.
JlabopatopHasa pabota: lNMonyyeHne YB u3
MAH.

Pasgen 7. Tepmuyeckas  obpaboTtka
BOJTOKOH. QO EKTUBHBIE NPEKYPCOPbI

Tema 28. [lpoueccbl  kapboHu3auuu,
rpadomTauumn. OgeKkTMBHLIE MPEKYPCOPLI

Tema 29. lNonyyeHne yrnepoaHbiX BOSTOKOH
(YB) n YrnepoaHbIX BOJTOKHUCTbIX
maTepuanos (YBM) ns mpgpatuenntonossl.
JlabopatopHasa pabota: lNMonyyeHne YB u3
rMapaTLensonossb c pasnuyYHbIMM
NMUPONUTUYECKMMHN nobaskamu n
nccnegoBaHne CBOMCTB MONy4YeHHbIX YB.

Tema 30. [llonydyeHne YB wn YBM us
MONMMaKpPUMIOHUTPUIA, NeKoB, (EeHOMbHbIX
cmon. OcobeHHoCcTH TEXHOMOIUN.
ObdeKTBHbBIE NPEKYPCOPBI.

JlabopatopHas pabota: Nonyyenne YBM u3
Lenmono3HbiX NPOU3BOAHbIX  (OpeBecuHa,
KOKOCOBasl Luernyxa, NibHAHasa KocTpa).

mn

mn

mn

nn

Mp

mn




Tema 31. [lporpeccuBHble TEXHONOrNm
nonyyexHust YB n YBM. Beinyck YB B mupe, 2
LieHbl

Paspen 8.
maTepuanbl

anepop, KOMMNO3NUWMNOHHbIE

Tema 32. YrnennacTtuku. MNoHsaTHMeE,
CBOMCTBA. Buabl yrnennacTmKoB.
Knaccudmkaumsa.  Cnocobbl  monyyveHus.
O6opynosaHue. OcobeHHocTH
W3roTOBNEHUS N30ennMi N3 KOMMO3ULIMOHHBLIX
MaTepuasnoB, HaMOJHEHHbIX YrrepoAHLIMU 2 6
maTepunanammu. O6nactm npUMEHEHUs W
aKcnnyaTaumm.

JlabopaTopHasi pabora: MonyyeHne
YIrrennacTMKoB U UccrnegoBaHne Ux pranko-
MeXaHN4eCKUX CBOMCTB.

MNp

Tema 33. Yrnepoa-yrnepoaHole
KOMMNO3MLMOHHbIE MaTtepuanbl. [loHATue.
Ceonctea. O6Gnactm  nNpuMEHeHuss un
akcnnyataumm ObopygoBaHme. 3 8
JlabopaTtopHasa pabora: MNonyyeHne YYKM n
nccnegoBsaHve PU3NKO-MEXAHNYECKNX
CBOWCTB.

12 nn

WUtoro B cemecTpe (Ha kypce anst 3A0) 18 36

63

KoHcynbTaumm 1 npomexyTodHas 25
atTecTtauus (Ok3ameH) ’

245

Bcero koHTakTHasa padorta n CP no

197,5
AUCLMNIIUHE

234,5

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npegyCcMoTpeHOo

5. ®OHAl OLLEHOYHbIX CPEACTB AJ1A NPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMKU
5.1 OnucaHne nokasaTenen, KpMTEPUEB U CUCTEMbI OLLeHMBaHUA pe3yfbTaToB 06yyeHUs

5.1.1 MNokasaTtenun oueHNBaHus

Kon HanmeHoBaHMe oLeHO4YHOoro
[MokasaTenu oueHnBaHNSA pe3ynbTaToB 0byveHus
KOMMETEeHUUn cpeacTtea
Xapakrepusyet NPUHUUNBI  KNaccudurkaumm HaHOCTPYKTYPHbIX
KOMMO3MLUMOHHBbIX MaTepunarnos, cBOWCTBA n obnactu wnx|Bonpochbl ons YCTHOIO
nK-2 NPUMEHEHNS. cobecenoBaHus.
AHanuanpyet 1 BblIGMpaeT TEXHOMOMIO MONYyYEeHNUsT KOMMO3ULMOHHBIX|[paKTUKO-OpUEHTUPOBAHHbIE
MaTepuanos. 3agaHuA
Pa3bupaetca B npuemax nony4YeHns AnCnepCHO-HaNOMHEHHbIX
OnucbiBaeT pasnu4yHble TEXHOMOMMW MOMYYEHUS KOMMO3ULMOHHBIX
MaTtepuanos, napameTpbl X perynmpoBaHusi.
OpwueHTupyetcs B pasHoobOpasuuM TexHonormin  nonyyeHusi|Bonpocekl ons YCTHOIO
NK-5 KOMMO3MLIMOHHbIX mMarepuanos 7] BblOMpaTh TexHomnoruo, (cobecenoBaHus.
NO3BOMSAOLLYIO NOMy4aTb KOMMO3MLMOHHBLIE MaTepuanbl ¢ Tpebyembimu [[TpakTMKo-OpueHTMpoBaHHbIE
CBOMCTBaM. 3agaHu4
CnocobeH K MNony4YeHnto KOMMNO3ULMOHHBIX MaTepuanos ¢ TpebyemMbim,
3apaHee 3afjaHHbIMW CBOMCTBAM

5.1.2 Cuctema u Kputepum oLeHMBaHUA

Kputepumn oueHmBaHUs chOpMUPOBAHHOCTN KOMMNETEHLUI

LLikana oueHnBaHus
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

[MonHbIA, McyepnbiBalOWMA OTBET, SIBHO
OEMOHCTpUpYOLWMIA rnybokoe MOHMMaHue

npegMetTa UM LWWPOKYID 3pyauuuIo B
5 (0TMYHO) oueHnBaemon obnactu. KpuTudeckui,
OpuUrMHanbHbIA NoAxo4 K Marepwuany.

KayecTtBO WCNONHEHMs BCEX 3MEMEHTOB
3aflaHnsi NONTHOCTbIO COOTBETCTBYET BCEM
TpeboBaHuNAM.




4

OTBeT NOmMHbIN, OCHOBaHHbIN Ha

npopaboTtke BCEX obsa3aTenbHbIX
(xopoLuo) WUCTOYHMKOB MHGopmaumun. [logxon Kk
mMatepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

3 (ynoBneTrBopuTenbHo) | o0bs3aTenbHbIX UCTOYHUKAX MHopMauuu.

OtBeTt CTaHOapTHbIN, B Lueniom
Ka4eCTBEHHbIN, OCHOBaH Ha BCEX

MpucytctBytoT Hebonbwne npobens B
3HaHUSIX UNN HECYLLECTBEHHbIE OLLUNOKN.

2 (HeyOoOBNETBOPUTENBHO) | 3HAYUTENBHOW  YacTu  MPUHUUNNANBHO

HecnocobHoCTb OTBETUTHL Ha BONpocC 6e3
nomMoLimn 9K3ameHaTtopa. HesHnaHne

BaXKHbIX 3MNEeMEHTOB OVNCLMNIVHBI.
MHorouncneHHble rpybbie owmnbku.

5.2 TunoBble KOHTPOMbHbIE 3aAaHUA UNU UHble MaTepuanbl, Heo6XxoANMbIe ANA OLEHKU 3HaHWUMN, Y MEHUN,

HaBbIKOB

1 (Mnwu) onbiTa AeATENbHOCTHU

5.2.1 NepeyeHb KOHTPOSIbHbIX BONPOCOB

Ne n/n | dopmMynMpoBKM BONPOCOB
Cemectp 6

1 Onpepenexnne komnosuTa.

2 OcHoBHble cocTaBnsaowme komnosnta.OCHOBHbIE NPU3HAKM KOMMO3UTA.

3 Ocob6ble BuAbl KOMNO3UTOB. [puMepbl.

4 Knaccndmkaumsi KOMNO3MTOB, NPUHLMMBI Knaccudukaumm

5 MprMepbl NPMPOOHBIX Y TEXHOTEHHBIX KOMMO3MTOB

6 TepmopeakTBHbIe U TEpMONAacTUYHbIe MaTpuULb

7 OucnepcHble HanonHuTenu. MNpumepsl

8 HenpepbiBHble HanonHuTenu. MNpumepsl

9 AHunzoTponua n nsotponus. MNMprumepbl aHU3OTPOMHBIX Y U3OTPOMHBLIX KOMMO3UTOB

10 MoHATME NpeMnKe 1 kKomnayHa

11 BnunsaHue pasmepa u hopmbl HacTUL, Ha CBOMNCTBA ANCNEPCHO-HAMOMHEHHbLIX KOMMNO3MUTOB

12 BnnsHne nopmctocTu, yaenbHoW NoBepXHOCTU, MacCOBON AOMM HaMNOMHUTENS Ha CBOMCTBA OUCNEPCHO-
HanoSTHEHHbIX KOMMO3MTOB

13 BrnuaHne Temneparypbl NNaBneHns, A4eCTPyKUMM, CyOnNMMaLmMm HanonHUTENst Ha CBOMCTBA ONCMEPCHO-
HaMoSTHEHHbIX KOMMO3MTOB

14 BnnsiHne KMCNOTHOCTU, BNAXHOCTU U XMMUYECKNX CBOMCTBA HamnoMnHUTENS Ha CBOMCTBA ANCNEPCHO-
HanosIHEHHbIX KOMMO3MTOB

15 OCHOBHbI€ NPUHLUMbI CMELLEHNSA NPEMUKCOB

16 ObopynoBaHue Ans CMeLLeHns NPEMUKCOB

17 Aparesus

18 Monyyenne NKM meTtogom 3anueku B opmy. OCHOBHble CTaaum.

19 Monyyenne NKM meTogom 3anveku B hopmy. Tunbl hopm.

20 [ocTtonHcTBa M HeJocTaTkM MeToaa 3anneku B popmy

21 AHTMagre3avoHHble NOKpbITUA. [enbKoyT

22 Monyyenne NKM meTtogom npeccoBaHus. OCHOBHbIE CTaguu.

23 Monyyenne MNMKM meTogom npeccoBaHus. O6opygoBaHue.

24 [ocTonHcTBa U HegocTaTkKM MeToga NpeccoBaHus

25 Monyyenne NKM meTtogom skcTpyaun. OCHOBHbIE CTaguu.

26 Monyyenne NKM meTogom akcTpy3un. ObopygoBaHme.

27 [ocTtonHcTBa M HeJoCTaTKM METOAA IKCTPY3UU.

28 Monyyenne NKM metogom HanbineHna. OCHOBHbIE  CTaguu.

29 Monyyenne NKM meTogom HanbineHne. O6opyaosaHue.

30 |OdoctouHcTBa M HeJoOCTaTKM METOA4A HanblfeHne.

31 Monyyenne NMKM meToaoM LEHTPOBEXKHOrO U poTaUMOHHOro popmoBaHus. OCHOBHbIE  CTaguu.

32 Monyyenne NMKM mMeTogoM LEeHTPOBEXHOIO M poTaumnoHHOro opmosaHus. ObopynoBaHume.

33 CpaBHeHne MeToa0B LIeHTPOBEXHOIo U pOTaLMOHHOro hopMOBaHMS.

34 Monyyenne NKM meTogom nutbsa nog aasreHnem . OCHOBHble CTagum.

35 Monyyenne NKM meTogom nuTbs nog gasneHvem. O6opyaoBaHue.




36

OcHoBHble BuAabl 6paka MNMKM

Cemectp 7

37 Twvnbl HENPEpPbIBHBIX HANONTHUTENEN

38 Buabl BONOKHUCTLIX HANOMHUTENEN.

39 CpaBHeHMe CBOWCTB YrnepoaHbIX U CTEKNSAHHBIX BOMIOKOH-HaMNOMNHUTNENEN

40 CpaBHeHne CBONCTB BUCKO3HbIX, MONNAUHbLIX U KanpoaMuaHbIX BONIOKOH-HanoH1Tenen

41 MpuMepbl MynbTUOKCUATBbHBIX NOMOTEH.

42 MpuHuunel yeunernus NKM gucnepcHbIMM 1 HeNpepbiBHbIMU HaNoNHUTEN MU

43 CpaBHuUTENbHLIM aHann3 cnocoboB NOMyYeHNs U CBONCTB ANCNEPCHO-HAMOMHEHHbIX U HENPEPbIBHO
HanonHeHHbIX KM.

44 Mpenperun. MonyyeHne, MeToabl NPOMUTKN, 3aKOHOMEPHOCTW NPONUTKX, NPONUTLIBAIOLLUE arperarhbl.

45 OcHoBHble cTaamun npolecca Bblknaakn.PydyHas n MmalnHHas BblKNaaku.

46  |[ocToMHCTBa 1 HepoCTaTKW BblkNaaku. PydHas v MalwvHHas BbIKNagku.

47 OcHoBHble cTaguu npouecca npeccosaHus. Tunbl npedopm

48 Ob6opynoBaHue ans nonydenuss KM metogom npeccoBaHunst

49  |[docToMHCTBa M HepoCTaTKW NpoLecca NpeccoBaHUs.

50 OcHoOBHble cTaammn npolecca BakyyMHOro NpeccoBaHus.

51 ObopynoBaHue ans npouecca BakyymMHOro npeccosaHus KM

52 CpaBHeHMe NpoLeCccoBNpeccoBaHs U BaKyyMHOro NpeccoBaHus

53 Cnoco6bl nonydeHusa KM Myntpyausa. OcHOBHblE cTaguu.

54 [ocToncHTBa U HegocTaTkM MeToga nynTpysunu.

55 Mpumepsbl MNMKM, nony4eHHbIX MeToaoM NynTpysuu.

56 Monyyenne NMKM metogom HamoTkn. OCHOBHbIE CTaanM METONoa HaMOTKK.

57 Buabl HamoTkKn

58 |OocTouHCTBa M HeJocTaTKM MeToga HaMOTKU.

59 Monyyenne NKM meTogamm LeHTPOBEXHOro 1 poTaumoHHoro popmoBaHusi. OCHOBHbIE CTaguu.

60 CpaBHeHune cnocoboB LeHTPOBEXHOro U poTaumoHHoro popmosanms MNKM.

61 [ocTonHCTBaA M HEAOCTaTKN Me TOA0B LIEHTPOOEXHOro U poTaUMOHHOro OPMOBaHMS.

62 OcHOBHble cTagun meToaa BakyyMHON UHAY3UMK.

63 Ob6opyanoBaHus Anst BaKyyMHOW MHAY3UK

64 [ocTomHCcTBa N HegocTaTkn MeToda BakyyMHON MHPY3UK

65 CpaBHenue cnocobos Light RTM, RTM 1 BakyymHol uHdy3nm

Cemectp 8

66 dopmbl cyllecTBOBaHMA yrnepoda. Annorponus. Buael, CTpykTypa yrinepofHbIX MaTtepuanos.

67 CpaBHUTENbHbLIN aHanu3 CXemM MoslyYyeHus yrrneponHblX BOSOKOH U3 PasnnyHbIX NPEeKypCopoB.

68 Mpouecchl Nuponuaa, kapboHnsauuu, rpaduTauun.

69 MonyyeHne yrnepoaHbiX BOMIOKOH, X cBOMCTBA. Kpntepun Boibopa Npekypcopos.

70 Knaccudmkaumsa yrnepogHbix BOMOKOH, MPenMyLLLeCTBa NO CPaBHEHUIO C ApYrMMW BOMOKHaMM, UX CBOWCTBA,
CTOMMOCTb, 06 beMbl BbiNycka, 06nacT UCNOMb30BaHUSA (CPaBHUTENbHbIA aHanm3).

71 YrnepogHble BOMIOKHA 13 NeKOB, CBONCTBA, TEXHOMNOMMS Noy4eHus, oTnnymsa ot Y B 13 gpyrnx npekypcopos
(cpaBHWUTENbHBIN aHanms3).

72 MonyyeHue YIepOAHbIX BOJOKOH 13 IMAH, ceoicTBa, oTnn4une ot YB 13 apyrux npekypcopos
(cpaBHUTEMbHBIN aHanMs3).

73 MporpeccuBHbIe TEXHOMOMMM NonydeHus YB 1 yrnepoaHbIX BONOKHUCTbIX MaTepuanos.
PecypcocbeperatoLime TexHonornn. Hosble npekypcopbl 1 HOBbIE NpoLecChl nonyvyexHuns YB.

74 N3meHeHne CTpYKTypbl U CBOMCTBa BONOKOH NMPEKYPCOPOB U YriepoaHbIX BOMOKOH Npu TepMoobpaboTke.

75 AnnapatypHoe odgopmreHune npoueccoB nonydenns YB n KYM. MNMeyn kapboHusaumm.

76 MonyyeHne yrnepoaHbiX BOMIOKHUCTbIX MaTeprarnos U3 rmgpaTtueniofo3HblX BONOKOH.

77 Yrnennactukun. Bugbl. Knaccudmkaumsi, cnocobbl nonyyYeHns, CBOMCTBA.

78 Mponssoacteo YBM 1 KM Ha nx ocHoBe B Mupe. O6bemsbl, LEeHbl, 0611acTn NpUMEHEHNS.

79 Monyyenne YB u3 deHonbHbIX cmon. CBolicTBa, 06nactn npuMmeHeHns, ocobeHHOCTH npoLiecca.

80 Mpoueccol kapboHnzauuu, rpacdmtauun. ObopygoBaHne. CpaBHUTENbHbIA aHanMs.

81 Yrnepopa-yrnepogHsie KM. CBonctea, 06nactu npuMeHeHus.

82 Yrnepoga-yrnepogHsie KM. Cnocobbl nonyveHus.

83 Ocob6eHHoCTM narotoBneHns nsgenuin na KM, HanonHeHHbIX yrnepogHbIMy Mmatepuanamiu.

84 AnnapaTypHoe oopmMrieHue npoueccoB nonydeHnsa YB n KYM. NMeuu rpacuTtaumu.

85 Mpekypcopel. MoHATHe. MNpekypcopbl  ANSA yrnepoaHbIX BOMOKOH.

86 Mpenpern. MoHaTue. MNonyyeHue Yrnepoa-yrnepoaHsix KM.




5.2.2 TunoBble TecTOBbIe 3afaHUA

He npegycMOoTpPEeHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3aAaHUA (3af4a4un, Kenchbl)

[ns n3rotoBrneHnsa ANMHHOMEPHbBIX HeNpepbIBHOHAMOMHEHHbLIX U3aenum Tpe6yeM0ro ceyeHuna n3 NnonMmMepHbIX
HenpepbIBHOHAMOMHEHHbIX KOMMO3ULUMOHHBIX MaTepuanoB MakcuManbHOW yneanoPl NpPpoO4YHOCTM onpenenntTe Tun
HanosnmHUTeNA U TeEXHONMOTNI0 NPaKTU4eCKOro n3roToBneHna n3genua.

[ns M3rotoBneHns KOMMO3UTHbIX 6annoHoB Ans nepeBo3kn Xugkocremn Bbl6paTb TEXHONOMMK nonyvyeHunda
KOMMNO3UTHOIro nsgenua.

5.3 MeTtoouyeckue maTtepuanbl, onpegensioume npoueaypbl OLleHUMBaHUA 3HaHUW, YyMEeHUI, BnageHun
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONnbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yu4arolerocs kK npomMexy TOYHOW aTTecTauum U nopsaoK NMKBUAaLMN akageMuyeckon
3a40JKEHHOCTH

lMpoBegeHMe NPOMEXYTOYHON aTTecTaumy pernaMmeHTMpOoBaHO JNoKanbHbIM HOpMaTMBHbBIM aktom CI6IYMTA
«[NonoxeHne 0 NpoBeAeHNN TEKYLLLEro KOHTPOMS YCNEeBaeMoCT/ U MPOMEXYTOYHOM aTTecTaumm obyqarLwmxcsa»

5.3.2 ®dopma npoBeaeHUA NPOMEXYTOYHOW aTTecTauum no AUCUMninHe

YcTHas + lNncbmeHHas KomMnbloTepHoe TecTupoBaHue NHasa

5.3.3 Oco6eHHOCTM NpoBeAeHUA NPOMEXYTOUYHON aTTecTaunum No AUCUUNIINHE

Bunet coctomT u3 2-x Bonpocos. Bpemsa nogrotoBku Ha 6unet 40 muH. Bpems ycTHoro otBeTa Ha 6unet — go
30 MUH.

6. YHEBHO-METOOUWYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNINUHbI
6.1 YuebHasa nutepatypa

ABTOp | 3arnasue | N3patenbcTBO "oa nspaHna | Ccblinka
6.1.1 OcHoBHas yyebHasa nuTepaTtypa
O. B. AcrtawknHa, H.|TexHonorms  MmonMmepHbIX http://publish.sutd.ru/
C. Nyknyea, A. A.[KOMNO3NLNOHHBLIX tp_ext_inf_publish.ph
JTbiceHko, O. A.|maTepuanos. HenpepbiBHO- CaHkt-lNeTepbypr: 2022 p?id=202244
MeTpoBsa HamnosHeHHble cnerynTa
KOMMO3NLMNOHHbIE
mMaTepuarnbl
AcTalKknMHa O. B.,|TexHomormsi  NONUMEpPHbIX http://publish.sutd.ru/
OuankmHa H. B. ,|KOMNO3MLMOHHBIX tp_ext_inf_publish.ph
JlbiceHKO A. A, |matepmnanoBs. [ducnepcHo- CaHkTt-leTepbypr: 2021 p?id=2021162
Wvpwosa E. IM. HanosHeHHble cnerynta
KOMMO3ULMOHHbIE
mMaTepuarnbl.
6.1.2 JononHuTenbHaa y4yebHasa nutepaTtypa
O. A. Metposa, T. O.|lMpouecckl macconepeHoca ¢ http://publish.sutd.ru/
AHywieHko, H. ®.[yyactuem TBepaon dasbl . tp_ext_inf_publish.ph
Vowposa, . O, B Cagﬁg‘ﬁ;ﬁ@’p“ 2023 |p?id=202345
a
ActawkuHa, A. A.
J1bICEHKO
JlbiceHKkO A.A.,|MonumepHbie http://publish.sutd.ru/
AcTaluknHa 0.B.,|KoMNo3nLUMNOHHbIE tp_ext_inf_publish.ph
PycoBa H.B.,|maTepunansbi co p?id=2018223
KysHeuos A.1O. cneunanbHbIMU CBOMCTBaMW. chne.: Cnerynta 2018
CopOUMOHHO-aKTUBHbIE
KOMMO3NLMNOHHbIE
mMaTepuarnsl
JTbiceHko B.A. Nctopua un  metogonorus http://publish.sutd.ru/
XNMUYECKON TEXHOMNOrNN. tp_ext_inf_publish.ph
CucremHoe p?id=2019319
NPOeKTMpOBaHne CaHkr-lNeTepbypr: 2019
yrnepoaHbIX NOPUCTbIX crierynta
KOMMO3UTOB ANS TOMMUBHbIX
3rNeMeHToB BOOOPOOHOMN
SHEPreTuKu.




3aukuH, A. E. MonumepHsble KasaHb: KasaHckui http://www.iprbooksh

KOMMNO3ULINOHHbIE HaLUMOHarnbHbIN op.ru/95010.html

mMaTepuansl nccnegoBaTenbCKUn 2018

TEXHOIOINYecKuni
yHUBEpCcUTeT

BypuHckun C.B. TexHomnorss  NONMMMEpPHbIX http://publish.sutd.ru/

KOMMO3ULIMOHHbIX tp_ext_inf_publish.ph

mMaTepuanos. BonokHucTble p?id=2018229

nonumepHble

KOMMNO3ULIMOHHbIE chne.:cnerynta 2018

maTtepuansl c

MOHOOBMEHHBLIMM

ceoctBamu. [MonyvyeHve wu

MeTofbl aHanmsa
JTbiceHko AA.|TexHonormss  NOMMMEPHbIX http://publish.sutd.ru/
AcTtalukmHa 0O.B.,|kOMNO3MLMOHHbIX tp_ext_inf_publish.ph
OwnaHknHa H.B. [\AF‘ZTneO%MHa;HoHBI;IgMcnepcmOHHo CaHir-NeTep6ypr: 2015 p?id=2019320

cnerynrTa

KOMMNO3NLIMOHHbIE

maTtepuansl
JTbiceHko B.A. Hosenwue TexHonornm http://publish.sutd.ru/

NnNacTuyYecknx macc " tp_ext_inf_publish.ph

KOMMO3ULIMOHHbIX p?id=2018121

mMaTepunanos. Hay4Hble CM6.: CMBryMTA 2018

OCHOBBI co3sfaHus

yrnepoaHbIX

KOMMO3ULIMOHHbIX

martepuarnos
JlbiceHko, A. A, |TexHonorma  nonumepHblx| CaHkT-MeTepbypr: CaHkT- http://www.iprbooksh
ActawikunHa, O. B.,|KOMNO3ULIMOHHBIX MeTtepbyprckuin op.ru/102574.html
OwnaHkuHa, H. B. Marepuaros. IOucnepcHo- rocyaapCTBEHHbIN 2019

HanosnHeHHbIe yHuUBEpCUTET

KOMMNO3NLIMOHHbIE NPOMbILUMEHHBIX

mMaTtepuansl TEXHONOMMN 1 gu3anHa
AcTtalkmHa O.B.,| TexHonorus NoNUMepPHbIX http://publish.sutd.ru/
KysHeLoB A.KO.,|KOMNO3ULMOHHBIX tp_ext_inf_publish.ph
JlbiceHko A.A. MaTtepuanoB.  [ucnepcHo- . p?id=2019321

HanoMHeHHbIe Carga-glre;;?fypr. 2019

KOMMNO3ULIMOHHbIE A

maTtepuansl. JlabopaTopHbie

paboThl
JTbiceHko A. A.,| TexHonorus NoNUMepPHbIX http://publish.sutd.ru/
AcTtalukmHa O.|KOMNO3MLMOHHbIX tp_ext_inf_publish.ph
B.,Caknakosa E. B.,|matepunanos Yrnepog- p?id=2919
Kutenesa [l. A. yrnepogHoie CM6.: CerynTa 2015

KOMMNO3NLIMOHHbIE

mMaTtepuarnsl. Mony4yenue,

CBOWNCTBA, obnactn

NpVYMEHeHNs
JTbiceHko A. A.,|MNonnmepHble http://publish.sutd.ru/
BypuHckun  C.  B.,|KOMNO3MLMOHHbIE tp_ext_inf_publish.ph
ActawkuHa O. B.,[maTepuansl co p?id=2018228
Ubibyk U. O. cneumanbHbIMU CBOMCTBaMW. chne.: cnerynta 2018

Bymarm co cneumnanbHbIMK

CBOMCTBaMW.

6.2 NMepeyeHb NpoceccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNIPABOYHbIX CUCTEM

NHdopmaumoHHas cuctema «EguHoe okHO gocTyna k obpasoBaTenbHbIM pecypcam. Pasgen. MiHdopmaTuka un
NMHOPMaLMOHHbIE TeXHONOMMM» [AnekTpoHHbIn pecypc]. URL: hitp://window.edu.ru/catalog/?p_rubr=2.2.75.6

basa gaHHbIX MuHakoHoOMpa3suTus PP «NHdopMaLnOHHbIE CUCTEMBI

MuHucTepcTBa B cetn WHTepHeT» [SneKkTpoHHbIN
http://economy.gov.ru/minec/about/systems/infosystems/

pecypc]. URL:



6.3 MNepeyeHb NULEH3MOHHOIO U CBOGOAHO pacnpoCTpaHAEMOro nporpaMmMHoro obecne4yeHus
Microsoft Windows
MicrosoftOfficeProfessional
Okonor, MNAOB — 3konor, KotenbHbie, ATI — Okonor

6.4 OnncaHue maTtepuanbHO-TeXHUYECKOM B6a3bl, Heo6xoauMoun Ans ocyllecTBNeHUs obpasoBaTeribHOro
npouecca no gucuuniunHe

[ns npoeeaeHns nabopaTopHbIX 3aHATUIA UCMONb3yeTcs NnabopaTopusi, OCHaLLEHHas BbITSXKHBIMUK LUKadamu,
naGopaTopHbiMM  npeccamu, pH-meTpoMm, neyam BbicoTemnepaTypHoi 06paboTki, pPaspbiBHOW  MaLLMHOW,
aHaNMUTUYECKUMMN U TEXHUYECKUMI BECaMMU.

AyouTopus OcHalueHve

MynbTumeauiiHoe obopyaoBaHue, cneuuanuampoBaHHas mebenb, Jocka
JlekymoHHas Y A PYA H P A

ayountTopusa
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