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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: [atb CTyAeHTaM OCHOBHble CBEOEHWSI O peakumsix CuHTesa nonvMmepoB, 06
OCOBEHHOCTHAX CTPOEHUS MaKPOMOSEKYN M HaAMOMEKYNAPHbIX CTPYKTYP MONMMEPHbLIX MakpOMOSeKyn B 3aBUCUMOCTU OT
YCIOBUIA CUHTE3a; O CBA3AX MEXAY CTPOeHWeM nonumepa M KOMMMEKCOM €ro CBOWCTB, BIIMSIOWMX Ha TEXHOMOruto
nony4YyeHns nonMMepa M NPOAYKUMU Ha €ro OCHOBE - IMOKOM Tapbl U YMakOBKW, BIUSAOWMX Ha SKCMiyaTauMOHHbIE
CBOWCTBa NPOAYKLUKN, HA TEXHOIOTMIO HAaHECEHMS NeYvaTy Ha NONMMMEPHBIN 3anevaTbiBaeMblii MaTepuan.

1.2 3apgauvm AMCUUNNUHBIL:

PaccmoTpeTb  dyHOaMeHTanbHble OCHOBbI 3HaHWMW O MNoNuMepax, OnpedensioWmMx BO3MOXHOCTb — UX
NpPaKTUYEeCKOro MCMonb30BaHWS B MPOU3BOACTBE Tapbl M YMAKOBKW, MyTW MOAEPHM3ALMM CYLLECTBYHOLMUX TEXHOIOMMI C
Lenblo CO3AaHUS «3EeMNEHbIX» TEXHOMOMM MONyYeHUs MONIMMEPOB U YNAKOBKM Ha UX OCHOBe, pa3paboTky NONMMepHbIX
KOMMO3MLMI C Y4ETOM SKCNIyaTaumoHHbIX TpeboBaHUIA K NONMMEPHOMY MaTepuana n MeTogoB ero yTunmsauuu.

PackpbiTb  B3aMMOCBA3b  (PU3NKO-XUMUYECKUX CBOWCTB MOMMMepa, €ero Makpo- U MUKPO- CTPYKTYpbl CO
CBONCTBaMM MOSTy4aeMoro nofiMMepHoro Matepuana (Tapbl, TrMOKOn U NNEHOYHOWN YNaKOBKN)

[MpooemMoHCTpupoBaTb OCHOBHblE METOAbl CMHTE3a MOHOMEPOB C LIEMbi NOMy4YeHUs NONMMEpOoB C 3adaHHbIMU
CBONCTBaMW, OCHOBHbIE METOAbI NOSyYeHNss n3genuin U3 NonMMepos.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpeneaputenbHas NoArotoBka npegnonaraeT co3daHUe OCHOBbI ANst (POPMUPOBaHMUSA KOMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLMMIINH:

2 KOMNETEHLUWM OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-4: CnocobeH opraHM3oBbIBaTb NPOBeAeHUe Hay4YHO-UccrefoBaTeNIbCKUX paboT No OCBOEHUIO HOBbIX
BUAOB KOMMO3ULMOHHBLIX MaTepuasroB, MPOAYKTOB YNaKOBOYHOro U nonurpacdunyeckoro npousBoacTB

3HaTb: cBoMCTBA M OCOBEHHOCTU NONMMMMEPHbIX MaTepuarnos, UCNOJb3yeMbIX B neyaTtHom u yI'IaKOBOl~IHOl7I oTpacngax
NPOMBbILLITIEHHOCTU

YMeTb: ucnonb3oBaTtb B CBOEN NPOdECCMOHANbHOW OEeATENbHOCTU 3HaHMS 00 OCHOBHbIX 3aKOHOMEPHOCTAX W
0COBEHHOCTSAX MoBeAeHNs MOMMMEPHbIX MaTepuanoB npuv OeNCTBUW Harpysok, HarpeBaHwuM C Uefbi rpamoTHOro
pecypco- 1 aHepro-nofib3oBaHMsa Ha NpeanpusTUn

Bnapetb: anropyutMoM npoBedeHWsi OueHku oBGopydoBaHUs AONS MOJyYEeHUS MOJNIMMEPHBbIX MaTepuarioB U rOTOBbIX
U3genum n3 HMX




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
a® paboTa
5 &~ dopma
HaumeHoBaHue 1 cogepxaHve pasgenos, TeM 1 8 o0 CP TeKyLIero
Yy4€OHbIX 3aHATUN % gg TNek. Nab. (4acnl) KOHYI'pOJ'IFI
O Z | (yackl) | (4acekl)
Pasgen 1. OcHOBbl  (OU3NKO-XUMWUM  PaCTUTESNbHbIX
nonMMmepoB
Tema 1. Knaccudukaumsa nonumepos
OnpeneneHne MOHATUS  «MNOMAMMEPbI» W MOHATUSA
«BbICOKOMOIEKYNSAPHbIE BeLLecTBay. MpuHUMNbI
Knaccudpukaumm nosiMMepoB. Knaccudmkaums
nonvMepoB Mo npu3Haky. OCHOBHblE NpeacTaBUTENU
KNaccoB. 2 2 2

JlabopaTopHasa paboTa: wuccrnegoBaHne  pusmdecKkoro
COCTOSIHMS NONIMMEPOB TEPMOMEXAHUYECKMM METOA0M

Tema 2. OcCHOBHble XxumMun4yeckne un  duamyeckme
XapakTepUCTUKN U CBOMCTBA NONMMepoB

OCHOBHble XMMHUYeckMe U U3NYECKMe XapaKTePUCTUKK
N CBOWCTBA MNONMUMEPOB. CTEMEHb KPUCTANSIMYHOCTH,
cTeneHb nonumepusauuun. [loHATME  KpUCTanIMYHOCTU
Ons NoNIMMEpPOB W HU3KOMOJIEKYNSPHbLIX — BELLECTB.
BrnnsHne xuMmyecknmx CBOMCTB MOMIMMEPOB Ha  UX 5 4 2 2 n
dmsmyeckne ceoncTtBa. [loHATME MUKPO- U MaKpo-
CTPYKTYpbl B noniumepe. CTeneHb ynopsia04eHHOCTH.
JlabopaTopHaa paboTa: wuccnegoBaHwe  pu3nMdecKoro
COCTOSIHUSA NONMMEPOB TEPMOMEXAHNYECKMM METOA0M

Tema 3. OcoBeHHOCTN CBONCTB MOSIMMEPOB B CPaBHEHUU
C HU3KOMOJEKYNSAPHBIMW COEOUHEHUAMMN.
HagmonekynsipHas CTpykTypa nonumepoB. Buabl wn
0COBEHHOCTH HaaAMOMNEKyYNAPHbIX CTPYKTYP.
MonekynspHo-maccoBoe pacnpegefneHve B MnonvMmepe
( MOHO-, BK1-, nonNMMogansHOe), OCHOBHbIE (bpakLMn U NX
BNUsiHME Ha cBoWCTBa nonumepos. 3akoH [anbToHa ans 2 2 2
BMC. BHyTpuMOneKkynsipHble 1 MEeXMOSEKyNsApHbIe CBS3N
B nonumepe. Vx npupoaa n xapakrep B3avMOCBSA3MN.
JlabopatopHas paboTa: wuccnegoBaHue  PU3NYECKOTO
COCTOSHMS MONTMMEPOB TEPMOMEXAHNYECKMM METOA0M




Tema 4. dasoBble, arperatHble U1  u3ndeckme
COCTOSHMS MONTIMMEPOB.

TepMoguHammyeckoe WU CTPYKTYpPHOE MOHATUE asbl.
OcobeHHocTH ¢azoBoro COCTOSIHUSA nonMMepos.
B3anmocBsisb  mexay asoBbiMW, arperatHbiMM U
dumsnyeckumn  coctosHuaMKM  nonumepa.  [lepexon
nonumepa M3 OJHOrO YCTOMYMBOrO COCTOSIHUSI B ApYyroe.
MexaHu3m, xapaktep, cnocobbl nepeBoga nonuMepa.
BnusHue daktopoB Ha ckopocTb M rmybuHy nepexopa.
BnusHne cocTtosiHMs nonvMMepa Ha €ero CBOWCTBA M
CnocobHOCTb k NepepaboTke B U3genusl.

JlabopaTopHaa paboTta: wccrnegoBaHWe MNPOYHOCTHBIX
CBOWICTB MOMMMEPHbIX MIIEHOK METOAOM OAHOOCHOrO
PacCTSKEHMS.

Tema 5. Kpuctannunyeckoe coctosiHue NonnmMepoB

OcCOoBEHHOCTM KpUCTANIMYECKOro COCTOSIHUSA MOMMMEPOB.
OTHOCUTENBHOCTL KpUCTannm4yHoCTh NnonMmepos.
CkopocTe u mmybuHa npouecca KpucTannusauuu.
dakTopbl  BAMSKOWME HaA  CNOCOGHOCTbL  nonumepa
KpucTannunsoBaTtbcs. PakTopbl, BUSAOLIME HA CKOPOCTb U
rmybuHy  Kpuctannmsaumu. CBonctBa nonumepa B

KpUCTannnyeckom COCTOSIHUM. Temnepatypa
Kpuctannusaumm. Temnepartypa nnaeneHus.
TepmoamHamuyeckas KpuBas KpucTannmyeckux

nonuMmepoB. 3aBUCUMOCTb AedopMaLnn OT HaMpPsKEHUs
ANA  KpUCTannuyeckMx nonumepoB. Buabl aedopmaumn
KpUCTannM4yecknx rnofimMmepos.

JlabopaTopHass paboTa: uccrnedoBaHWe MPOYHOCTHbIX
CBOWCTB MONMMEPHLIX MINIEHOK MEeTOAOM OAHOOCHOTO
pacTsKeHus!.

Tema 6. AMOpdHOE COCTOSIHNE MONMMEPOB

OcobeHHOCTM  aMOpdHOrO  COCTOSIHUS  MONMMEpPOB.
MoHATME  CcTeknoobpasHOro,  BbICOKOAMACTUYECKOTO U
BA3KOTEKYYEro  COCTOSHUSI  aMOpPdHbLIX  MONMMEPOB.
CkopocTe u rmybuHa npouecca cTeknoBaHus. Paktopbl,
BMMSIOWIME HA CKOPOCTb W rMNyOWHY  CTEKnoBaHus.
CeorictBa nonumepa B  aMOP(HOM  COCTOSIHUMW.
TemnepaTtypa CTeknoBaHus. Temnepatypa TeKydecTu.
Temnepatypa Xxpynkoctu. TepMoanHammyeckas Kpusas
aMopdHbIX MONMMMEpPOB. 3aBMCUMOCTb Aecopmaumm oT
HanpsxeHns  Ans  amopdHbIX  nonumepos.  Buabl
Aedopmaumm  aMopHbLIX  NONMMEpPOoB.  XUMUYECKoe
TeyeHne NonumMepos

JlabopaTtopHass paboTa: wuccnegoBaHMe MPOYHOCTHBIX
CBOWCTB MOMIMMEPHBIX MNIIEHOK METOAOM  OLHOOCHOrO
pacTsKeHus

Pasgen 2. OcHOBHble MeETOAbl NOSTYYEHUS PacTUTENbHbIX
nonMMepoB




Tema 7. Nonnumepunsaums

MNoHsaTne LienHomn nonumepusaumn. CnocobHocTb
MOHOMEpPOB Kk  nonumepusaumm. Ctagmm  LenHom
nonumepusaumm. PapukanbHas nonumepusaums.
MexaHn3am  pagukanbHOM  nonumepusaumu.  Ycnosus
npoTekaHnsa  peakunnm  nonumepusauuun. [Nonnmepsl,
nonyyeHHble MeTOAOM pafuKanbHOW nonumepusaumen.
MNoHHasa nonumepusaums. KaTunoHHas, aHWOHHas
nonnmepusaumsi. CpaBHEHME WOHHOW W pagauKanbHOM
nonnmepunsaumm. MexaHM3M WMOHHOW MNONMMepusaLmnu.
Ycnosus npoTeKaHnsi WMOHHOW nonnumepunsaumm.

MNonumepesl, nosly4YeHHble MeToA0M NOHHOWN
nosiMMmepusaumnen. MOHHO-KOOpANHALMOHHaA
nonunMmepusaumsa. Enoxcononmmepmsaum.
Cononumepwusauus.

JlTabopaTtopHas pabora: nccnegoBaHune KNHETUKN
paccTeknoBbIBaHUSA pacTUTenbHbIX nonnumepos

nedopMaLMOHHBIM METOAOM

Tewma 8. NonnkoHaeHcauust

MoHaTMe cTyneH4aTon nonukoHaeHcaumm. CrnocoOHOCTb
MOHOMeEpPOB K nonukoHaeHcauunn. MexaHnam
CTyI'IeH‘-IaTOI7I nonnkoHaeHcauun. Ycnosug npoTeKkaHuA
peakuunn NnoNnnMKoHaeHcauunn. KaTaJ'II/I3aTOpr
nonukoHaeHcauun. [onumepbl, NOMy4YeHHble MeToOO0M
NONMKOHAEHCALUMN. CpaBHeHue peakumm
nonnumepusaumm 1 NONIMKOHAEHcaLNN.

JlabopaTopHas paborTa: nccrnenoBaHue KMHETUKN
paccTeKnoBbIBAHUS pacTUTENbHbIX nonnumepoBs
AedopmaumnoHHbIM METOOOM

Tema 9. lNonyyeHne nonvmepoB nNyTé€M MoAMdUKaLUm
BM-coeanHeHumn

Monnmepsbl, NOny4YeHHble MYTEM peakuun npeBpaLleHui
B ucxogHom  nonumepe. [peumyluiectsa  AaHHOro
cnocoba. MeTogbl M NpuMHUMMNBLI  MoAaudmKaumm
nonvmepoB. [lonumepbl, MonyyYeHHble MogudurKaumen
NCXOOHBIX MPUPOAHBIX N CUHTETUYECKNX MOMMMEPOB.
JlTabopaTtopHas paborTa: nccnegoBaHue KNHETUKN
pacCcTekNoBbIBaHNS pacTuTenbHbIX nonMMmepos
AedopmaunOoHHbIM METOAOM

Tema 10. OcCHOBHble TexHonorn4yeckme  cnocoObl
npoBeaeHns NPoLIECCOB CUHTE3a NONIMMEPOB
OcyLecTBNeHNE CUHTE3a MONIMMEPOB B MPOMbILLIEHHBIX
ycnoBusix.  TexHonormyeckne  cnocobbl  nonyvyeHus
NnonmMmepos. Brnok-nonumepusauns ( B macce),
CYCMNEH3MNOHHbIN meTopq nony4yeHust NnosIMMEpPOB,
3MYJbCUOHHbIN MeTop, nony4yeHust NnosIMMEPOB.
MonyyeHne B rasoBon cpege. [lpeumywiectea w
HepocTaTtkm MeTogoB. OcobeHHocTU. TexHonorndeckas
OCHacCTKa CMHTEe3a NONMMEPOB PasHbIMU MeTod4amu.
JlabopaTopHas paborTa: nccnegoBaHne KMHETUKN
pacCTeKNoBbIBaHNS pacTuTenbHbIX nonnmepoB
aedopmaumoHHbIM METOAOM

Pasgen 3. NpuknagHoe nonumepoBeaeHne




Tema 11. Peakuuu B uensax nonammepos

dusnyeckme 1 XMMMYECKMEe MpOLECChl, pas3BMBaoLMECS
B nonumepax MO4 [OEeNcTBMEM BHELHMX aKTOpPOB.
Mpoueccol, passuBaonecs nog AeWCcTBUEM Tenna; nog
JencteMeM cBeTa; noA Aenctesuem obnyyeHus, noa
DEeNCTBMEM OKUCnUTEnen. BnusHme AaHHbIX MpoLeccoB
Ha YCNOBUS XpaHeHuUs W aKcnnyatauuu nonmMmepoBs wu
MU30enun n3 HUX.

JlabopatopHasi paboTta: uccnegoBaHMe — MPSOOMOCTM
pacTBOPOB MOSIMMEPOB

Tema 12. PacTBopbl NONMmMepoB

CoBpeMeHHble Teopum npoLeccos pacTBOpeHusi
nonumepa. MexaHuam pactBopeHuns nonumepos B HMC,
OCHOBHble cTagun. CBoncTBa M 0COBEHHOCTU noBeAeHMs
pacTBOpPOB nonMMepos. lMpumeHeHne  pacTBOpOB
NONMMEPOB B NPOMBbILLIIEHHOCTW.

JNNabopaTtopHaa paboTa: uccrnegoBaHue  MpPsSAOMOCTU
pacTBOPOB NONMMEPOB

Tema 13. NnacTudukauus nonumepos

MoHaTne «nnactudukaums nonumepoBy. MexaHuam
nnacTucukauuu. OcCHOBHblE nnacTtudukaTopsl
nonnmepoB. Bbibop nnactudukatopa. [MpoBeneHune
npouecca nnactudukaumm  nonumepoB.  CBowcTBa
NNacTMULUMPOBaHHBIX NnonMmepos. MpakTuyeckas
3HaYMMOCTb  Mpouecca nnactudvkaumm  NONMMeEpoB.
Mcnonb3oBaHne nnactMuUMpPOBaHHbIX MNONMMEPOB B
NMPOMBILLIIEHHOCTMW.

JlabopaTopHaa paboTta: wccnegoBaHWE MNPOYHOCTHbLIX
CBOWNCTB KOMMO3ULMOHHBLIX U1 MHOTOCMOMHbIX MaTepuanos

Tema 14. OcHOBHble MeTOAbl MOJTyYEHUST MOMMMEPHbIX
n3genun

BakyymHoe opmoBaHue; BblayBka U3 npedopM; NUTbE
noa QaBreHueM; 3KCTPy3usl; TepMocBapka MONMMepOoB.
Bboibop noaxogsuiero crnocoba M pexuma nony4vyeHus
n3genuin B 3aBMCMMOCTM OT Tuna nonumepa. Cnocobbl
Mofy4YeHUss MHOFOCMOMHbLIX  MOSIMMEPHbLIX  KOMMO3ULMIA
(nnéHok, nammnHaToB)

JlabopaTtopHass pabota: wuccnegoBaHuWe MPOYHOCTHBIX
CBOWCTB KOMMO3MLUMNOHHbBIX 1 MHOTOCIIOMHbIX MaTepunanos

1,75

Tema 15. MeToabl MCMNbITaHWUS MNOSIMMEPHON MPOAYKLUMUMN.
OKcnnyaTaumMoHHbIE CBOMCTBA NOSIMMEPHbBIX MaTepuaros.
MeToamkn wucnbITaHMA  SKCMyaTauuoHHbIX  ( doun3nko-
MEeXaHMUYEeCKNX) CBONCTB MOSIMMEPOB U U3AENUA N3 HUX B
cootBetcTBUM Cc Mmetoamkamum [OCT, UCO. lMpuHumnbl,
nexatiyue B OCHOBE METOANK

JTabopaTopHas pabora: nccnegoBaHne npouecca
aedopmMaunmn NoSIMMEPOB NAEHOYHOro TMna.

Utoro B cemecTpe (Ha kypce ans 3A0)

34

34

39,75

KoHcynbTauum n npomexyToyHasa attectaums (3ader)

0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

68,25

39,75




4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM NiiaHoM He NpeayCMOTPEHO

5 BANNIBHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUS

Mcnonb3oBaHue 63ﬂﬂbHO-peI7lTVlHFOBOIZ CucTemMbl HE NpeayCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEICTB OLIEHUBAHUSA PE3YJIbTATOB
6.1 MokasaTenu oueHNBaHUsA OBYYEHUA

Koa komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHus

MNK-4

paMOTHO M3naraeT OCHOBHbLIE MONIOXEHUS TEXHONOMMWN MONMMMEPHbLIX MaTepuaros,
npoLeccoB, MpoTekawwmx B xoge 06paboTkM  NONMUMEpPHbLIX  MaTepuarnos,
COBPEMEHHbIe TeHAEeHUMn B 00nact NONMMEPHOW TEXHOMOMMU U MPOMBbILLIIEHHOro
Npon3BOACTBa;

OpueHTupyetca B MPUKNAOHOM 3HAYEHUU OCHOBHbLIX JKCMyaTauUMOHHbIX CBOWCTB
nonumepHblx  MaTepuanoB, ucnonb3yemblx B LBIM ©  nonurpaduyeckom
npon3BoacTBe

MpoBogut oueHky o6opyaoBaHUA AN NOMyyYeHUss MNONMMMEPHbLIX MaTepuarnoB U
roTOBbIX U3OENUN N3 HUX

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue MucbmeHHasn pabota

3a4yTteHo

O6yyvarowminca nokasbiBaeT [OCTaTOYHbIN
YpOBEHb  3HAHWA  OCHOBHbLIX  3aKOHOB
PUBNKO-XUMUN nonMmepos,
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHusix; Jonyckaet
He3HauuTenbHble NOrpeLLHoCTH npu
OoTBETaX Ha BOMPOCHI U [AOMONHUTENbHbIE
BOMpPOCHI NpenoaaBaTensi.

He 3auTteHo

OOyuvalowmiics He WUMeeT [OCTaTO4MHOro
YPOBHSI  3HAHMS  AWUCLUMMAMHBI,  NJIOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHusx; AoMnyckaeT npu oTeeTe Ha
3K3aMeHe CyLEeCTBEHHble OWWNOKM U He
MOXET  yCTpaHUTb WX  Jaxe  Noj
PYKOBOZCTBOM Npernogaearerns.

MonbITKa cnuUcbIBaHWS,  UCMONb30BaHUS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNU Nonb30BaHWEe MOACKA3KoW Apyroro
yernoseka.

6.3 TunoBble KOHTPOMbHbIE 3a4aHus /MU UHbIe MaTepuarbl, UCNONb3yeMbie AN OLeHKU pe3yribTaToB

obyyeHus

6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n

dopMynMpoBKM BOMPOCOB

Cemectp 5

Peakunn B uensx pacTuTesnbHbIX NOJIMMEPOB

Monumepbl B nonurpadunmn n cMexHbix obnacrtax

OcobeHHOCTM TeyeHus pacTuTenbHbIX No1iMMepoB

PactBopbl nonumepos B8 HMC, moHomepax. MexaHnam pacTBopeHus

Mnactndukaums nonumepos

CesoMcTBO npaAaoOMOCTU paCcTUTENbHbIX NOJIMMEPOB

rlpOMbIIJJJ'IeHHbIe TEeXHOormn nony4yeHna nonammepoB

Buononumepsl

MepepaboTka n yTrnusaums nonnMmMepHbIX N3genuin

Knaccudumkaumsa nonmmepos

Slole|le(N|lo|o|sw|N| =

MoHatue nonuancnepcHocty nonumepos. MMP Maycca (rpaduk, KOMMEHTapuu)




XapaKTepI/ICTI/IKa N 0COBEHHOCTH KpuUctansim4eckoro CoctoaHna nosinMmepos. CteneHb KpUCTanjm4yHoOCTu.

12
CTteneHb nonMmepumsaunn.

CBA3b CBOMCTB NOMMMEPOB C UX CTPOEHWEM Ha PasHbIX YPOBHAX MOSIEKYIIAIPHON U HaAMOIEKyNspHOM
opraHusauum

13

14 TepmopeaKTUBHbIE M TEPMONIACTUYHbIE NONMMEpDI

15 CTONKOCTb NONMMEPOB K pacTpeCcKMBaHMIo

16 3aBncuMocCTb Ll,e(bOpMaLlVIOHHbIX CBOWCTB Kpuctaninmdeckmnx nosimMmepoB OT HanpsaXXeHunaA

17 | XapakTepucTtiika M 0COGEHHOCTU aMOPMHbIX NONIMMepoB. PU3nYeckne COCTOSHUA aMOPMHBIX NOSIMMEPOB.

18 Cnocobbl 1 MexaHM3M nepeBofa amopHbLIX NOIMMEPOB M3 OOHOTO PUINYECKOTO COCTOSIHUSA B Apyroe

19 3aBucumocTb AehopMaLMOHHbIX CBOMCTB aMOPHLIX NONIMMEPOB OT HAMpPSKEHNS

20 MoHaTne dumandeckoro, a3oBoro 1 arperaTHOro CoOCTosiHMUS BelecTa Ha npumepe HMC, BMC (nonnmepoB)

21 TMK amopdHbIX NONMMEpPOB

22 TMK kpuctannnyecknx nosiumepos

23 Peakumn nonumepusaumn. Bugbl peakunin nonumepusaumm

24 Peakuuu pagukansHon nonumepusauum. MexaHuam, 0cCo6eHHOCTH (MPUMBECTU KOHKPTEHbIV NPpUMep)

25 Peakuuu kaTnoHHOM nonMMmepusauun. MexaHmam, 0COOEHHOCTU (MPUBECTU KOHKPETHBIN Npumep)

26 Peakumun aHnoHHon nonumepusaumm. MexaHnam, ocobeHHOCTY (MPUBECTU KOHKPETHbIV NPUMEP)

27 MonukoHaeHcauus. OTnnyne peakumin nonumMepunsaumm oT peakuuin nonMMmepusanmm

28 Mony4yeHue nonnmepos MeToaoM Moandukaumm

29 Peakuun clumBaHusi nonumMmepos

6.3.2 TunoBble TecToBble 3a4aHUA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3afaHusA (3agaumn, Kencbl)

Mopobpatb noaxodswmin NONUMEPHbIA (BO3MOXHO — KOMMO3ULMOHHBIN) MaTepuan B KayecTBe YNakoBKM AON1S
HXKecneayowmx BuaoB npogykumm. ObocHoBaTb BbIOOP.

MacnoxupoBoi npoaykumm

KocmeTnyecknx KpemMoBbIX CPeACTB

®dpyKTOB N OBOLLEN

YNakoBKM TSHKENOWN TEXHUKM

PUKCMPOBaAHHOIO KpenneHnst MPoAyKUMM Ha nanneTte

6.4 MeToauueckue MaTepuansl, onpegensiowme npoueaypbl OLEeHUBAaHUA pe3yNnbTaToB 0by4eHUs
6.4.1 YcnoBus gonycka oby4arowerocsi K NpomMexyTo4yHoM aTrecTauum 1 Nnopsanok NMKBUaauMn akageMmnieckon
3a40/MKEHHOCTHU
lMpoBegeHne NPOMEXYTOYHOW aTTecTaumMm perfaMmeHTUMPOBaHO JoKarbHbIM HOpMaTuMBHbIM aktom CIIerynTn
«lMonoxeHne 0 npoBeAeHMUN TEKYLLIEro KOHTPOSS YCNeBaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcsa»
BbINOSIHEHME BCex nabopaTtopHbix paboT
6.4.2 ®opma npoBeaeHUSA NPOMEXYTOYHOM aTTecTauum No aucumUniiMHe

YcTHad + MucbmeHHas KoMnbloTepHOe TecTMpoBaHune WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaLMu nNo gUCLUNInHe

B03MOXHOCTb NONb30BaTLCA CMpaBOYHbIMK Tabnuuamu
Bpemsi Ha noaroToBKy yCTHOro oTeeTa no 6unety 30 MUHYT
Bpems Ha noaroToBKy npakTudeckoro 3agaHusa 20 MUHYT

7. YYHEBHO-METOANYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLIUNITUHDI
7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasue | N3patenscTBo | "op wspaHus | Cceblinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
Bapcykosa, JI. T.,|®usumko-xmmus 1| BopoHex: BopoHexckuit http://www.iprbooksh
Boctpukoea, [I. HO.,|TexHonorns NnosIMMepoB, rocyaapCTBEHHBIN 0p.ru/30852.html
na3kos, C. C. NoNMMepPHbIX KOMMO3NTOB apXUTEKTYpHO- 2014

CTPOUTENbHbIN
yHuBepcuteT, 36C ACB




Bpysko, M.
lpuropbesa, Jl.
Opnoea, A. M.

r.,
C.

Xnmuns " TexHonorns MockBa: MocKoBCKuii http://www.iprbooksh
nonmMmepoB rocyapCTBEHHbIN op.ru/40956.html
CTPOUTENbHbIN 2016
yHuBepcuteT, At [n Sp
Meauna, 36C ACB

7.1.2 lononHuTenbHasa y4yebHaa nutepartypa

3.. TepeHTbeBa
Ap]

[n

http://nizrp.narod.ru/
osnchemzell.htm

OCHOBbI  XMMUK  LLENIoNo3bl
" OPEBECUHbI [TekcT]:
y4yebHo-meToauvecKkoe
nocobvie

M-Bo o6pasoBaHus n
Haykn P®, CN6IrTYPI. — 2010
Cne.: CrerTypri

7.2 NepeyveHb npodeccrMoHanbHbIX 6a3 AaHHbIX U MHPOPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnnoTeyHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMB INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmnoTevHasn cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OduumanbHbI cant komnanum OO0 "Mup nonumepoB» [3nekTpoHHbIN pecypc]. URL: http://mirpolimerov.com/
OdmumanbHbIn canT raszeTbl «3enéHbii Mup» [OnekTpoHHbI pecypc]. URL: http://zmdosie.ru/

OTtpacneBori nopTan ynakoBOYHON oTpacnun[AnekTpoHHbI pecypcl. URL: http://ref.unipack.ru/

7.3 NepeyeHb NMNLIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEeMOro NporpaMMHOro oecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHne MaTtepuanbHO-TEXHMYECKON 6a3bl, HeOGXoAMMOMN ANA OCYLIEeCTBNEeHUA obpa3oBaTeNbHOro
npowecca no AucuMnInHe

Ayautopus OcHalleHue
MexunoHHas MyneTmeauniiHoe obopyaoBaHue, cneuuanuanpoBaHHast Mebene, focka
ayautopust
OneKkTpuyeckne NNUTKKA, CylWUNbHbIE LWKadbl, AUCTUNNATOP, KOMMIEKT CTEKMSIHHOM nocyAbl,
BbITSDKHbIE  LIKadbl, TOMWMUHOMEP, MMKPOCKOM, nabopaTopHble Mellarnku JionacTHOro Tuna,
5-216 penakcomeTpbl AedopmaLumi, nenkomeTp, Npubop Ans onpepeneHvs NpsgomMocTy NonMMepos,
n3MepuTenb BO3AYXOMNPOHMLAEMOCTM OyMarM, BUCKO3MMETP, BECbl TEXHWUYECKMe, BeChl
SMEKTPOHHbIE, NpMbop AN onpedeneHust KanunnsipHon BnuTbiBaemMocT no Knemmy, npubop
Ha onpefereHne MNpPoYHOCTU Ha UCTUpaHWe
Mpubop onsa onpeaeneHusa coNnpoTUBMNEHNUS pasampaHuio dnbmeHaopda
Pe3ak gns noarotoBky obpasuoB Arst onpeaeneHust NpoYHOCTU AN pa3avpaHus,
BbiceyHon npecc gns noarotoBku obpasuoB pasmepoMm 300x15, nmHeBMaTUYECKUA BbICEYHON
5-109 npecc Anst U3rotToBNeHus! Kpyribix 06pasuos,

Mpnbop Ons onpeaeneHvst CONPOTMBIEHWUS MpoAaBNMBaHUIO Oymarn, Becbl aHanuTUyeckue,
CNeKTPOPOTOMETP C CEHCOPHbIM 3KPaAHOM Ans onpefeneHns spkocTn, 6enusHbl, LBETHOCTH,
hNIOOPECLEHTHOCTU U HENPO3paYHOCTW, Npubop Ans onpefeneHust 3HepPru CBSI3U BOMOKOH,
OymaroobpasyHoLLmx CBOWCTB




