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Paboyas nporpamma AMcUMNAMHBLI COCTaBreHa B COOTBETCTBUM C (pefeparnbHbiM rocyaAapCTBEHHbIM 0Opa3oBaTeNbHbIM
CTaHOapToM Bbicliero obpasoBaHus No HanpaeneHuo nogrotoBkn 29.03.03 TexHonorus nonurpaduyeckoro u
yNaKkoBOYHOro NMPOM3BOACTBA, YTBEPKAEHHbLIM NpukazoM MuHncTepcTBa obpasoBaHusa 1 Haykm Poccuickon ®epepaunm
0T 22.09.2017 r. Ne 960

CoctaButenb (1):

KanHgupaTt TexHu4ecKknx Hayk, cTapLuvi npenogaBarterb CyHant BukTopus
HukonaeBHa
Ot kadenpbl cocTaBuTeNs: Axknm 3.J1.
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Ot BbinyckatoLlen kadeapbi: Akum J.J1.
3aBeayowmii kadeapon

MeToanyeckun otaen: CmupHoBa B.I'.



1 BBEOQEHUE K PABOYEW MPOrPAMME AUCLIUMIIUHbI

1.1 Uenb auMcumnnuHbl: LaTb CTyAeHTaM OCHOBHble CBEAEHUS O peakumsix cuHTe3a GymarooOpasyrolmx
nonnmepoB, 06 0COBGEHHOCTAX CTPOEHUS MaKpPOMOIEKYN N HAAMOSEKYIIAPHBLIX CTPYKTYP MONMMEPHbIX MaKpOMOSEKy; O
CBA3SIX MeXOy CTPOeHMEeM nonmmepa v KOMMIEKCOM ero CBOMCTB, BAWSIOLMX Ha TEXHOMOMMIO MOMyYeHUss nonmMmepa u
NPOAYKUMM Ha €ro OCHOBE - IMOKOM u OymakHOW Tapbl WU YMNAKOBKW, BAWSIOLMX Ha 3KCMslyaTaluMOHHble CBOWCTBA
NPOAYKUMM, Ha TEXHOSOMNI0 HAHECEHUS NeYaT Ha NONIMMEPHbIN 3anedyaTbiBaeMblin MaTepuarn.

1.2 3apaun gUCUUNIIUHBLI:

PaccmoTpeTb dyHOaMeHTanbHble OCHOBbI 3HaHWA O MonMMepax, Onpedenslwmnx BO3MOXHOCTb WX
NPaKTUYEeCKOro MCNosib30BaHWUs B NPOM3BOACTBE Tapbl U YMAKOBKWU, NyTU MOOEPHMU3ALMU CYLLECTBYIOLWNX TEXHONOIMMI C
Lenblo Co34aHMs «3eNéHbIX» TEXHOMOMMN Nofy4yeHns NofiMMepoB U YNMaKoBKM Ha MX OCHOBe, pa3paboTKy MONMMEpPHbIX
KOMMO3ULNIA C YYETOM IKCNIyaTauMoHHbIX TpeboBaHUI K NONMMEPHOMY MaTepuana n MeTofoB €ro yTunusaumm.

PackpbiTb B3aMMOCBA3b  (QU3NKO-XMMUYECKUX CBOWCTB MNONUMEPA, €ro Makpo- W MUKPO- CTPYKTYpbl CO
CBOWCTBaMM Nosly4aemoro nofimmepHoro matepmana (tTapbl, rMOkon 1 NIEHOYHON yNakoBKM)

lMpoaeMoHCTpUpoBaTb OCHOBHbIE METOAbI CUHTE3a MOHOMEPOB C LiENblo NOoydYeHUs NonMMepoB C 3adaHHbIMK
CBOWCTBaMW, OCHOBHbIE METOAbI NONYYEHUA N3aenum u3 NosIMMepos.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroTOBKE Oby4aloLlerocs:
MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, NPU U3Y4YEeHUN OUCUMMIINH:

AHanutudeckas xummsa 1 @XMA

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

MKn-4: Cnoco6eH OpraHU3oBbIBaTb NpoBeAeHUe Hay4HO-uccriegqoBaTefibCKUX pa60T Mo OCBOEHUKO HOBbIX
BMAOB npoayKuuu usn, ynakoBO4YHOIo n nonurpad:wlqecxoro npoun3BoacTB

3HaTtb: cBoWcTBa M OCOBGEHHOCTU 6ymaroo6pa3y+ou.|,mx nonnMmepoB U MOJIMMEPHbIX MaTepuanoB, UCNONb3yeMbIX B
nevyaTtHou u yﬂaKOBO‘-IHOIZ OoTpacnax NpoMbILLITIEHHOCTU

YMeTb: ucnonb3oBaTb B CBOEN ﬂpO(beCCVIOHaJ'IbHOIZ OEATEeNbHOCTN 3HaHMA 006 OCHOBHbIX 3AaKOHOMEPHOCTAX WU
ocobeHHOCTAX noBeAeHus NoNMMMEpPHbIX MaTepuanoB npu Jencrauu Harpya3ok, HarpeBaHun C UeNbo rPamMoOTHOIo
pecypco- 1 3Hepro-nosib3oBaHNA Ha npegnpudaTuin.

BnageTb: anropytMom npoBefeHUs OLeHKM 0BOopyLOBaHWs ANSA MNOMAyYeHUs MNONMMEPHbLIX MaTepuanoB U roTOBbIX
n3genum n3 HUX




3 PE3YNIbTATblI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUN

CewmecTtp
(kypc onsa 3A0)

KoHTakTHas

paboTta

Jlek.
(vacenl)

J1ab.
(vaceol)

CP
(vaceol)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpons

Paspgen 1. OcHoBblI PM3NKO-XMMUK
OymaroobpasyoLmx nonMmepoB

Tema 1. Knaccudpmkauusa nonnmepos
OnpepeneHne MNOHATUS  «MONUMEPLI» U
NOHATUSA «BbICOKOMOMEKYNSIpHbIE
BelwlectBay. [lpmHuUmMnbl Knaccudukaumm
nonmmepoB. Knaccudukauus nonumepos
no npuaHaky. OCHOBHble npeacTaBuUTENN
Krnaccos.

JlabopaTopHasi paboTa: wuccrnegoBaHue
U3NYECKOr0  COCTOSIHUSA nonMMepoB
TepMOMexXaHN4YeCkuM MeToa0M

ra

Tema 2. OCHOBHble XUMWYECKME U
dum3nyeckme XxapakTepuUCcTUKM U CBOWCTBA
nonmMMmepoBs

OCHOBHblE XMMUYECKME U  U3NYeckme
XapakTePUCTUKN U CBOWCTBA MOJIMMEPOB:
cTeneHb KPUCTanIM4yHoCTH, cTeneHb
nosiMmepusauum. lMNoHaTre
KPUCTaNMMYHOCTM  Onsi  MNONMUMEPOB U
HNU3KOMOJIEKYNSIPHbIX BeLlecTB. BrusHue
XUMMYECKUX CBOWCTB MOSIMMEPOB Ha MX
dmanyeckme cesoncTtea. [oHATHME MUKPO- U
Makpo-CTPYKTypbl B nonumepe. CTeneHb
yrnopsa0YEeHHOCTN.

JlabopaTtopHaa paboTa: wnccnegoBaHue
duanyeckoro COCTOSIHUSA nonMmepoB
TEPMOMEXaHNYECKUM METOAOM

nn

Tema 3. OcobeHHoCTH CBOWCTB
nonnuvepos B CpaBHeHUn c
HU3KOMONEKYISAPHLIMU COEANHEHUSIMU.
HagMonekynsipHasi CTpyKkTypa NOJSIMMEpPOB.
Bugbl M 0coBeHHOCTM HagMOneKynsipHbIX
CTPYKTYP. MonekynsipHo-maccoBoe
pacnpegeneHne B nonumepe( MOHO-, 6u-,
nonMMofarnbHOe), OCHOBHbIE hpakuLnm 1 Nx
BIMSIHWE Ha CBOWCTBa MONMUMEPOB. 3aKOH
JanbToHa ans BMC.
BHyTprMoneKkynsipHble "
MEXMOSEKYNApPHLIE CBA3N B nonumepe. Mx
npupoaa u xapakTep B3aMMOCBSI3N.
JlabopaTtopHaa paboTa: wnccnegoBaHue
dusnyeckoro COCTOSIHMS nonnmepoB
TepMoMexaHU4YeCcKkMM MeToA0M

nn




Tema 4. daszoBble, arperaTHble U dusnyeckmne
COCTOSIHMS! MONTMMEPOB.

TepmogmMHamMmmnyeckoe M CTPYKTYpHOE MOHATME
dasbl. OcobeHHocTn Ha3oBOro COCTOSAHUSA
nonmmepoB. BaanmocsaAsb Mexay gasoBbiMMU,
arperaTHbIMM U (PU3NYECKMMUN COCTOSIHUSMM
nonvMepa. [lepexon nonvMmepa M3 OZHOMO
YCTOMYMBOrO COCTOSIHUSI B Aapyroe. MexaHuawm,
Xapaktep, cnocobbl nepeBoga nonuMepa.
BrnvsHne cakTopoB Ha CKOPOCTb U FMNYyOUHY
nepexoga. BnusHne coctosiHMs nonumepa Ha
€ro CBoOWcTBa U cnocobHOCTb Kk nepepaboTke B
nsgenusi.

JlabopaTopHasi pabora: nccnegoBaHue
MPOYHOCTHBIX CBOWCTB MOSIMMEPHbIX MMEHOK
METOAOM OHOOCHOIO PacTsPKEHWUS.

Tema 5. Kpuctannudeckoe  COCTOSHUE

rnonMMepoB
OcoBeHHOCTN KPUCTanNYeCcKoro COCTOSIHUS
nonmnmepos. OTHOCUTENBLHOCTL

KpucTannuyHocT nonmmepoB. CKOpocTb W
rnybuHa npoecca kpuctannmsauum. PakTopbl
BMMAIOWME HaA  CNOCOBHOCTL  monumepa
KpuctannusoBaTtbcsi. PakTopbl, BAMSAOWME Ha
CKOPOCTb W MyOMHY  KpucTannusaumu.
CeorictBa nonumepa B  KpUCTanIM4eckomM
cocTtosiHun. TemnepaTypa KpucTannmsauuu.
Temnepatypa nnaeneHns.
TepmoaguHammyeckasi KpvBas
KpUCTanIM4ecknx nonmmepoB. 3aBMCMMOCTb
aedopmaumm oT HanpsHXeHus ans
KpUCTanIn4eckmnx nonmmepos. Buabl
aedopmaumm KpucTannmyeckmux nosiMuMepos.
JlabopaTopHas paborta: nccnegoBsaHme
NMPOYHOCTHLIX CBOWCTB MOSIMMEPHbIX MIIEHOK
METO4O0M OLHOOCHOIO PaCTSKEHUS.

nn

Tema 6. AMoOpcHO€e COoCTOsIHME MONMMEPOB

OcobeHHoCcTH aMopgHOro COCTOSIHUS
NonvMMepoB. MoHaTMe  cTeknoobpasHoro,
BbICOKO3/1aCTUYECKOro " BA3KOTEKYYEro
COCTOSAHMSA amopHbIX nonumepoB. CKOpPOCTb
n rnybuvHa npouecca creknoBaHus. dakTopsl,
BMMSAIOWME HA  CKOPOCTb U rNybuHy
CTEKINOBaHWsI. CeoiictBa nonvmepa B

amopdgHOM COCTOSIHUM. Temnepatypa
CTEKINOBaHMS. TemnepaTtypa TeKy4ecTu.
Temnepatypa XPYMNKOCTMW.

TepMmoguHammnyeckas  KpuBasi  aMOpPHbIX
nonvMepoB. 3aBuMCMMOCTb dedopmaumm ot
HanpskeHuss Ons  amoppHbIX  NONMMEpPOB.
Buabl gedopmauymm amopdHbIX MNOAMMEpPOB.
XvMun4yeckoe TedeHne nonmmMmepoB

JlabopaTopHasi pabora: nccnegoBaHue
NMPOYHOCTHbIX CBOWCTB MOMUMEPHbIX MEHOK
MEeTOAOM OHOOCHOIO PacCTsHKEHNS

nn

Pasgen 2. OcHOBHble MeToAdbl MOMy4YeHus
BymaroobpasyoLmx nonMmepos

nn




Tema 7. lNonumepunsauuns

lMNoHaTre LienHom nonumepmsauuu.
CnocobHOCTb MOHOMEPOB K MONMMepUsaunmn.
Cragumn LLenHom nonnumepusaunu.

PagvkanbHas nonnMepmnsaguna. MexaHunam
pap,MKaanon nonmnMepunsaugnn. Ycnosus

npoTekaHus peakuuu nonMMmepusauun.
Monumepsl, nonyyeHHble MeToa0M
pagukanbHomn nonMmepusaumen. WoHHas
nonumepusaums. KaTunoHHas, aHWOHHas

nonvMmepusaums. CpaBHEHME  WMOHHOW MU
pagukanbHonW  nonuMmepusauuun.  MexaHusm
WOHHOW nonMmepusaunn. YCrnoBus npoTekaHus

WMOHHOWN noniMMmepusaumm. Monumepebl,
nony4YeHHble MEeTo40M WNOHHOW
nonvMmepusaumen. MNoHHO-koOpANHALNOHHAS
nonvMmepusaums. Bnokcononumepusauums.
Cononvmepusanms.

JlabopaTopHas paborta: nccnegoBaHme
KMHETUKN paccTeknoBaHus nonnmepos

nedopMaLMOHHBIM METOLAOM

Tema 8. MoHaTue CcTyneH4yaToun
nonukoHaeHcaumm. CnocobHOCTb MOHOMEPOB
K nonvkoHAaeHcauun. MexaHu3m CTyneH4aTomn
NnonvKOHAeHcauun.  YCrnoBWst  MpoTeKaHus
peakumn nonukoHaeHcauuun. Kartanusatopsbl
nonvkoHgeHcauun. [Monvmepbl, MNOMAyYEHHbIE
MeToAoM  nonukoHgeHcaumn.  CpaBHeHue
peakuuy nonuMepu3auny n NoNMKOHAEHCaUUn.
JlabopaTopHasi pabora: nccnegoBaHue
KUHETUKN paccTeknoBaHus nonnmepos
aedopmMaLnOHHBIM METOOM

nn

Tema 9. [lonyyeHne nonMMepoB MNyTéM
mMoandukaunn BM-coegnHeHnn

Monvmepbl, nNoONyyYeHHble NYyTEM  peakuui
npespalleHvi B WCXOQHOM  nonumepe.
Mpeumywectsa aaHHoro cnocoba. Metoabl 1
NpUHUMNBI MoamdukaLum NonUMepoB.
Monumepbl, noOnyyYeHHble  MoAuduKaumnen
MCXOOHbIX  MPUPOAHBIX U CUHTETUYECKUX

NonMMepOoB.
JlabopaTopHasi pabora: nccnegoBaHue
KUHETUKM paccTeknoBaHus nonMmepoB

AedopMaLMOHHBIM METOLOM

nn

Tema 10. OcHOBHble  TexHOMoOrnyeckue
crnocobbl  NMpoBeOeHUs MNPOoLECcCOB CUHTEe3a
nonmMMmepoBs

OcyllecTBneHve cuHTE3a MNONUMEPOB B
NPOMBILLUIIEHHbIX YCNOBUAX. TexHonorndeckme
cnocobbl  nonyvyeHus  nonumepoB.  brnok-
nonumepusaums ( B Macce), CYCMeH3UOHHbIN
MeTo, NoMny4yeHUs1 NONMMePOB, IMYNbCUOHHbIN
MeTOoZ, NOJTyYeHUst MOSIMMEPOB.

nn

nn




Pasgen 3. MNpuknagHoe nonumeposeaeHne

Tema 11. Peakuuu B uensax nonmvepos
dunsnyeckme U XUMUYECKME  MPOLECCHI,
pasBuBawoLiMecss B nonumepax  nog
JencrtemeMm BHelHUX dakTopos. [lpoueccsl,
pasBMBatoLLMecs non OEeNCTBUMEM Tenna; noj
OEencTBMEM CBeTa; Nog AeNCTBUEM 00MyveHus,
nog [AgenctBuem  okucnutenen. BnusiHue
OaHHBIX MPOLECCOB Ha YCITOBUSI XPaHEHMSI U
akcnnyaTauun NONMMeEpPOB U U3OENUN U3 HUX.
JlabopaTopHas paborta: nccnegoBaHme
NpsgoMOCTU pacTBOPOB NOSIMMEPOB

Tema 12. PactBOpbl Nonumepos

CoBpeMeHHbIe Teopuu npoweccos
pacTBOpEHMUSsI nonumepa. MexaHnam
pactBopeHuss nonumepoB B HMC, oCHOBHble
ctagun. CBoncTBa U 0cobeHHOCTM NoBeaeHus

pacTBOpPOB NonMMepoB. MpumeHeHne
pacTBOPOB MONIMMEPOB B NMPOMbILLNIEHHOCTW.
JlabopaTopHasi pabora: nccnegoBaHue

NPSAOMOCTY PacTBOPOB MOMMEPOB

Tema 13. MNoHAaTue «nnactudunkaumus
nonumepoB». MexaHnam  nnacTudukauunn.
OcHoBHble  nnacTudukaTopbl  NONUMEPOB.
Bbibop nnactngukatopa. MpoBeneHue
npotecca nnactudukaumm NorMmMepoB.
CeoricTBa nnactTMdULMPOBaHHbIX NMONIMMEPOB.
MpakTnyeckas 3HA4YMMOCTb npotecca
nnactucpmkaumm nonumepos. KMcnonb3oBaHue
nnacTUUUNPOBaHHbIX nonnvepos B
NPOMbILLIIEHHOCTH.

JlabopaTopHas pabora: nccnegoBaHme
MPOYHOCTHLIX CBOWCTB KOMMO3WULMOHHBLIX W
MHOMOCIOMHbIX MaTepuanos

Tema 14. OcHOBHble MeTOAbl MOMyYeHUs
NOonMMMeEpPHbIX n3genui

BakyymHoe  dopmoBaHue;  BblgyBka U3
npedopM; NMUTLE NoA OaBMNEHUEM; IKCTPY3US;
TepMocBapka nonMMepoB. BbiGop
nogxopdsuiero cnocoba M pexuma nonyveHus
nsgenuii B 3aBMCMMOCTM OT Tuna nonvmepa.

Cnocobbl nonyyeHns MHOTOCMOMHbIX
NOSIMMEPHbIX KOMMNO3unL i (NnéHok,
namMmuHaToB)

JlabopaTopHas paborta: nccnegoBaHme

NMPOYHOCTHbIX CBOWCTB KOMMO3ULNOHHBLIX U
MHOTOCITOMHbIX mMmaTtepunanoB

2 nn
2 nn
1,75 nn
2 nn




Tema 15. MeToabl UcnbITaHMA NONUMEPHON
NpoAyKUMN. JKCnryaTalMOHHbIE CBOWCTBA
NoNMMepHbIX MaTeprarnos.

MeToamkn ncnbiTaHUSA SKCMyaTauMoHHbIX (
PU3NKO-MEXAHNYECKNX) CBOWCTB
nosiMMEpoB U  m3genui mn3  HUX B 2 2
cooTtBeTcTBUM ¢ MeToamkamu TOCT, UCO.
MpuHUMNbI, Nexalune B OCHOBE METOANK
JlabopaTtopHas paboTa: wuccnegoBaHue
npotecca nedopmaninm nonMMepoBs
NAEHOYHOrO TUNa.

nn

Tema 16. MeToapbl UCNbITaHMA NONUMEPHOWN
npoaykuun. OKChnyaTaunoHHbIE CBOWCTBA
NonMMepHbIX MaTepuraros.

MeToaukn MCnbITaHUS 3KCnyaTauMoHHbIX (
HPU3NKO-MEXAHNYECKNX) CBOWCTB
nosiMMEpoB U m3genuim mn3  HUX B 2 2
cooTtBeTcTBUM ¢ MeToamkamu TOCT, UCO.
MpuHUMNbI, Nexalune B OCHOBE MeTOAUK
JlabopaTopHasi paboTa: wuccnegoBaHue
npouecca nedopmaninm nonMMepoB
NEHOYHOro TUNa.

nn

UTtoro B cemecTpe (Ha kypce ansa 3A0) 34 34

22,75

KoHcynbTaumm 1 npoMexyToyHas

17,25
atTecTtauus (3aver)

Bcero koHTakTHasa paborta n CP no

85,25
OVUCLMMNMHE

22,75

4 KYPCOBOE NPOEKTUPO

BAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[] OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasartesnien, KpUTepueB M CUCTEMbI OLLEHUBaHUSA Pe3ynbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHo4YHOro
lMoka3aTenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMneTeHummn cpeactea
pamMOTHO M3naraeT OCHOBHbIE MOSIOXKEHUA TEXHONOMMU NOSIMMEPHbIX
MaTepuanoB, MpoLeccoB, MpoTekawwux B xode 00paboTku
NoNMMeEpPHbIX MaTepuanoB, COBPEMEHHble TeHAeHUuMM B obnactu
o . Bonpocbl yCTHOro
NONMMEPHON TEXHONOMMU MU NPOMBbILLNIEHHOrO NPOU3BOACTBA;
cobecefoBaHus
MKn-4 OpueHTnpyeTcs B NnpyKnagHom 3Ha4YeHun OCHOBHbIX MpakTuko

B LUBIM n nonurpaduyeckom npomssoacTee
MpoBoanT oueHky o6GopygoBaHusa Ans  nonyye
MaTepuaroB U roTOBbIX U3AENUA U3 HUX

KCnyaTalMOHHbIX CBOWNCTB NOJNIMMEPHbIX MaTepuarnoB, NCNOJIb3yeMblX

HUA

NOJIMMEPHbIX

OPUEHTNPOBAHHHbIE 3aaHNA

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMN

LLikana oueHnBaHns
YcTHoe cobecenoBaHme

MncbmeHHas paboTa

OO6yuatowmincsa nokasbiBaeT 4OCTATOUHbIN
YPOBEHb  3HAHWA  OCHOBHbIX  3AKOHOB

PUNKO-XMUN nonMvepos,

OPUEHTUPYETCSA B OCHOBHbIX MOHATUSX W
3auTeHo .

onpegenexHunsix; ponyckaet

HEe3Ha4uTerbHble norpeLwHoCcTn npu
oTBeTax Ha 3K3aMeHalUWOHHble BOMpOoChl U
AONOJTHNUTENbHbIE BOMPOCHI




npenoagaBsatend.

He 3a4yteHo MOXET YCTPaHUTb nx [axe nog

Ob6yuatowmmca He wuMeeT [OCTAaTOYHOro
YPOBHS  3HAHUS  OVCLMMIWUHBI;  MIOXO
OPWEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaerneHusix; gonyckaeT npy OTBETE Ha
3K3aMeHe CYLeCTBEHHble OWWBKN N He

PYKOBOACTBOM MNpernogasatens.
MonblTka CMWCbIBAHWS,  WCMOMb30BaHUSA
HepaspeLleHHbIX TEXHUYECKUX YCTPOMUCTB
WM  nonb3oBaHMe MNOACKA3KOW ApYroro
yeroseka.

5.2 TunoBsble KOHTPOJIbHbI€ 3ag4aHNA UNTN UHbIe MaTepuanbl, Heob6xoaMMble ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB

1 (unun) onbiTa AeATENbHOCTU

5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | $dopmynmMpoBKM BONPOCOB
Cemectp 5
1 MepepaboTka 1 yTUNM3auus NONMMEPHbLIX N3Oenun
2 Buononumepsl
3 MpOoMbILWNEHHbIE TEXHOMNOMMN NOMYy4YEeHUS NONIMMEPOB
4 CBOWCTBO NPAAOMOCTU MONIUMEPOB
5 MnacTndpurkaums nonumepos
6 Pactsopb! nonnmepos B8 HMC, MmoHomepax. MexaHnam pacTBopeHus
Oco6eHHOCTU TEYEHNS NONMMEPOB
7 Monumepsbl B nonurpadunn n cMexHbix 06nactsix
8
Peakunu B Liensx nonnvepos
9 Peakumun cumBaHusa nonmmepos
10 Mony4yeHne nonMmepoB MeTo40M MogMdUKaLMK
11 MonukoHgeHcauunsa. OTnnyne peakumn nonuMepmsaummn oT peakuuii nonMMmepusaumnm
12 Peakunn aHWOHHON nonumepusaumm. MexaHnam, 0cobeHHOCTH (MPUBECTUN KOHKPETHbLINA NpUmep)
13 Peakunn kaTuoHHoW nonumepusauun. MexaHmam, 0COBEHHOCTU (NPUBECTM KOHKPETHbIA NpUMep)
14 Peakuun pagrkanbHon nonumepunsauun. MexaHmam, 0COBEHHOCTU (NPUBECTM KOHKPTEHBIN NpuMep)
15 Peakumn nonumepusaumun. Bugel peakuun nonmmepusauum
16 TMK kpuctannuyeckux nommepos
17 TMK amopHbIX nonnvepos
18 MoHaTne dmanyeckoro, a3oBOro u arperaTHOro COCTOAHUS BellecTBa Ha npumepe HMC, BMC (nonumepos)
19 3aBucMMOCTb AepOpMaLIMOHHbIX CBOMCTB aMOPMHbIX NOSIMMEPOB OT HanpsXKeHus
20 Cnocobbl 1 MexaHu3m nepesoga aMopdHbIX NONMMEPOB U3 OAHOr0 PU3NYECKOro COCTOSHNSA B ApYroe
21 XapakTepucTuka 1 0COBeHHOCTU aMOpHbIX NONMMeEPOB. PU3nYeckme COCTOAHNS aMOPdHbIX NONMMEPOB.
22 .
3aBucMMOCTb AepopMaLIMOHHBIX CBOMCTB KPUCTaNIMYeCKnX nofiMmMmepoB OT HanpsXXeHus
23 CTOMKOCTb NOMMMEPOB K pacTPEeCKUBaHMIO
24
TepMopeakTMBHbIE M TEPMONIACTUYHbIE NONNMEPDI
o5 CBs3b CBONCTB NOMMMEPOB C UX CTPOEHNEM Ha Pa3HbIX YPOBHAX MOSEKYSIAPHOM M HAOMOSEKYNAPHON
opraHmsaumu
26 XapakTep1cTuka 1 0COGEHHOCTU KPUCTamNNIMYECKOr0 COCTOSIHUSI NonMMepoB. CTeneHb KpUCTanMyHoCcTu.
CTteneHb nonumepunsauumn.
27 MoHaTtne nonuamcnepcHoctu nonumepos. MMP [Maycca (rpadpvk, KOMMeHTapun)
28 Knaccudukaumsa nonumepos




5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

MopobpaTb NnoaxoAswwmi NONNMEPHBIN ( BO3MOXHO — KOMMO3ULIMOHHBIN) MaTepuan B Ka4ecTBe YNakoBKW ANS
HbKecneayLWwmx BugoB npodykumum. ObocHoBaTh BbIOOP.

MacnoxumpoBor npoayKuum

KocmeTunyeckmx KpeMoBbIX CpeacTB

®pyKTOB 1 OBOLLEN

YNaKoBKN TSXKENON TEXHUKU

PuKCMpoBaHHOIO KpenneHust NpoaykLMM Ha nannete

Ncxoas u3 CBOWCTB MOMMMEPOB MPEAnoNioXUTb BO3MOXHbBIE MyTW UCMONb30BaHUS B Pa3fNMYHbIX OTPacnsix
npombiwneHHocTn. O6ocHoBaTh BbIGOP.

MM (nonunponuner)

MN3T® (nonuatuneHTeppadpTannar)

MTPI (nonuteTpohTOPaTUIIEH)

MBX (nonueuHunxnopua)

MAH (nonnakpunoHuTpwn)

5.3 MeToanyeckue maTtepuansi, onpegensiolimMe npoueaypbl oleHMBaHUA 3HaHUW, YMeHUIW, BnaaeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrecTauMu U NopsAoK NMKBUAALMY akageMUyeckomn
3a10/KEHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernameHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6MYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X lMuceMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6GeHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo gUCUUNsHe
Bpemsa Ha noarotoBKy 30 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDbI
6.1 YuebHas nutepaTtypa

ABTOp 3arnaewue | M3patenbcTBO [oa nspaHma | Ccbinka
6.1.1 OcHoBHas y4yeOHas nuTepaTtypa
Bapcykoa JI.  [.,|®PU3MKO-XMMUA 1 TeXHONOMMS| BopoHex: BopoHexckui http://www.iprbooksh
BoctpukoBa [I. 1O, |nonumepoB,  MNOMMMEPHbIX rocyaapCTBEeHHbIN op.ru/30852.html
askos C. C. KOMMNO3NTOB apXUTEKTYPHO- 2014

CTPOUTENbHbLIN
yHuBepcuteT, 35C ACB

O.. TepeHTbeBa [M|OCHOBbI XUMUWN LENMONO3bI http://nizrp.narod.ru/o

M-Bo ob6pasoBaHusa n

ap.] n OpEeBECUHbI [TekeT]: Haykn PO, CTIGITYPH. — 2010 snchemzell.htm
y4yebHO-mMeToANYEeCKOoe Cr6.: CM6ITYPH
nocobue
6.1.2 lononHuTenbHasa y4yebHasa nutepaTtypa
Bpysko M. I.,|Xvmus " TexHonorus| MockBa: MockoBCKuiA http://www.iprbooksh
MpuropbeBa J1. C.,|nonumepos rocyaapCTBEeHHbIN op.ru/40956.html
OpnoBa A. M. CTPOUTENbHbIN 2016

yHuBepcuTteT, Al [n 3p
Mepwna, 36C ACB

6.2 MNMepe4yeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTO CIb NYMTL [QnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OdmumanbHbii cant komnaHum OO0 "Mup nonumepos» [OnekTpoHHbIN pecypc]. URL: http://mirpolimerov.com/
OdmuymnanbHbIn canTt raseTol «3enéHbin Mup» [SnekTpoHHbIN pecypc]. URL: http://zmdosie.ru/

OTpacneBow nopTan ynakoBo4YHoW oTpacnm[OnekTpoHHbIn pecypc]. URL: http://ref.unipack.ru/




6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpPaHAeMOoro NporpamMmmHoro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeO6XoAMMOW ANA ocylLlecTBNEeHNA obpa3oBaTeNnbHOro
npouecca no gucumnnuHe

AyauTopwus

OcHalleHne

B-109

Mpnbop ons onpeaeneHus conpoTUBNEHUS pasanpaHnio dnbMeHaopda

Pe3ak gns nogrotoBky 06pa3uoB Ansi onpeaeneHms NpoYHOCTU ANs pasgupaHus,

BbiceuHol npecc ans noarotoBku obpasuos pasmepom 300x15, nHeBMATUYECKUIA BbICEYHOM
npecc 4519 U3roToBneHns Kpyrnbix obpasuos,

Mpubop Ana onpefeneHus CoOnpoTMBIIEHUS MPOAABNMBaHUIO Gymarn, BECbl aHanuTUyeckue,
CMNeKTPOOTOMETP C CEHCOPHbIM 3KPaAHOM Ansi onpefeneHnss SpKkocTn, 6enuaHbl, LUBETHOCTY,
noOPECLEHTHOCTM U HENPO3PAYHOCTU, NPUOOP ANs onpeaeneHns 3Heprum CBS3N BOJIOKOH,
6ymaroobpasyoLLmx CBOWCTB

B-216

SﬂeKTpVI‘-IeCKVIe MINTKK, CyWWUIbHbIE UJKaCbI:IY ANCTUNNATOP, KOMMNEKT CTEKITAHHOM nocyabl,
BbITAXHbIE LLIKaCbe, TONWMHOMEpP, MUKPOCKOnM, na60paToprle Mellankym rnonacTtHoro Ttuna,
penakcomeTpbl p,e(bopmau.mﬁ, neﬁkomeTp, ﬂpI/I60p ana onpegeneHna npagoMocTu nonimMmepos,
nameputenb BO3OyxonpoHnuaemocTu 6ymarm, BUCKO3MMETP, BeCbl TEXHUYEeCKne, BeCbl
ONEeKTPOHHbIE, I'Ipl/l60p ana onpegeneHna Kal'WIJ'II'IﬂpHOIZ BMNNTbIBAEMOCTHU MO Knemmy, an60p Ha
onpegeneHne npovyHoOCTn Ha UCTUpaHue

YyebHasa ayautopust

MynbTumeauiiHoe obopyaoBaHue, cneunanuanpoBaHHas mebernb, Aocka
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