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Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm
martepunanos".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMeHMIZ, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm
martepunanos".

Mporpammy oucuunnmHel paspaboTtan(a)(n) npodgeccop, A.H. (poueHT) MaHos A.l'. (Kadoenpa matepuanos, TeEXHONOrni
kayectBa, ABToMobunbHoe oTaenenHne), AIGPanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
NnK-10 CNOCOBHOCTBIO OLEHMBATL KA4eCTBO MaTepranos B MPON3BOACTBEHHbIX YCNOBUSX HA

CTaonn ONbITHO-MNPOMBbIWNEHHbIX McnbITaHWA N BHeOpeHusA

MK-13 CNOCOBHOCTBLIO MCMONb30BaTh HOPMATMBHBIE U METOAMYECKME MaTepranbl Ans
NOLrOTOBKM U OCDOPMIIEHNS TEXHUHECKMNX 3a0aHWIA HA BbINOMIHEHNE U3MEPEHNI,
MCNbITaHWIA, HAYYHO-UCCNEROBATENBCKUX U OMbITHO-KOHCTPYKTOPCKMX paboT

MK-5 FOTOBHOCTbIO BbINONMHATb KOMMNEKCHbIE UCCNEL0BAHNS U UCNbITAHWUS NPY N3YHEHUU
MaTepuanos 1 U3nenuii, BKNYas cTaHbapTHble U CepTUCMKALIMOHHbBIE, MPOLECCOB
X Npon3BoaCTBa, 06paboTku M MogudUKaLmMu

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

D hunanyeckune aBneHus, nexawme B OCHOBE METOLOB UCCNENOBAaHUS U KOHTPOSSA COCTasa, CTPYKTypbl U CBOWCTB
marepuarnos, NOKPbLITUIA N NPOLLECCOB B HNX, Knaccuunkaumio METOO0B MO 3TUM SABNEHUAM;

I MPUHLMMN paboTbl 1 KOHCTPYKLMKO TUMOBBIX YCTPONCTB M NpUBOPOB, NCMONb3YEMbIX B AaHHbIX METoax
ncecnenoBaHMin U NCNbITAHWUIA;

[l npakTnieckne BO3MOXHOCTN METO00B U I/ICFIOJ'Ib3yeMOI7I annapartypbl B uccnenoBaHn N KOHTpONe CoctaBa,
CTPYKTYypbI 1 CBOWCTB martepunanos n I'IOKprTI/II7I, SBNEHUN U npoueccoB B HAX Ha pPa3NnyHbIX CTaansax nony4yeHun4,
0bpaboTkn, NnepepaboTkm 1 aKCnnyaTaumm;

[ meTonpi NPSIMbIX 1 KOCBEHHBIX M3MePeHWil 1 06paboTKn pe3ynbTaTos;

I METPONOrMYECKYI0 TEXHWNKY 015 KOHKPETHBIX N3MEPEHWIA;

I Hepaspyluarowme MeToabl KOHTPONS MaTePUanoB, U3OENNIA U KOHCTPYKLMNA;

[l BO3MOXHOCTM NCMONb30BAHMS Nony4YeHHbIX pe3ynbTaToB MCCNENOBAHWIA B NPAKTUYECKNX Lensix ans paspaboTku
HOBbIX MaTeEpPManoB, ABNEHUIA 1 MPOLECCOB B HUX, OLEHKN 1 NMPOrHO3MPOBaHUS NX TEXHOMOTMYECKNX 1
aKcnnyaTaunOoHHbIX CBOMCTB.

JlonxeH ymeTb:

NPUMEHSTb B UCCNELOBATENBCKOW 1 NPON3BOACTBEHHON NPAKTUKE:

[l domamnyeckne aBneHns, nexatme B OCHoBe METO40B UCCNeN0BaHNA U KOHTPONA COCTaBa, CTPYKTYPbI U CBOWCTB
maTtepnanos, I'IOKprTVII7| 1 MPOLLECCOB B HUX, Knaccugumkauuo MeTo40B Mo 3TUM ABNEHUSM;

I NPVMHUMN paboTbl M KOHCTPYKLMIO TUMOBbIX YCTPOWCTB U MPMBOPOB, NCMONb3YeMbIX B AaHHbIX METOAAX
ncecnenoBaHuim U UCMbITAHWUIA,

I:l npakTnieckne BO3MOXHOCTN METOO0B U VICI'IO}'Ib3yeMOI7I annapartypbl B uccnenoBaHn n KOHTpoOne Coctasa,
CTPYKTYypbl 1 CBOWCTB martepunanos n I'IOKprTI/IVI, SABNEHUI 1 npoueccoB B HAX Ha pPa3NIMyHbIX CTaonAax nony4yeHu4,
06paboTku, nepepaboTku 1 aKcnnyaTauum;

[l MeToabl NPSIMBIX 1 KOCBEHHbIX U3MEPEHUit 1 06paBOTKN Pe3yNbTaToB;
[l meTponornyeckyio TEXHIKY NS KOHKPETHBIX U3MEPEHWIA;
[l Hepaspywatowme METOabI KOHTPONS MATEPUANOB, N3OENNIA 1 KOHCTPYKLMIA;

D BO3MOXHOCTMW UCMONb30BaHNS MOJNTYYEHHbIX Pe3yNbTaTtoB UCCNEL0BaAHUIN B NPaKTUYECKUX Lensax ans pa3p6.60TKVI
HOBbIX MaTepuasnos, SB/EHW N NPOLLECCOB B HNX, OLEHKN 1N NPOrHO3MPOBAHUSA UX TEXHONOTMYECKNX U
aKcnyartaunoHHbIX CBONCTB.

JonxeH BnaneTb:

Haebikamu NnpuMeHeHnsa B UCcnenoBaHnAaX mn I'IpOI/I3BO,D,CTBeHHOI7I NnpaKkTukn 3HaHWI:

[l dousnyeckne aeneHus, nexatme B OCHoBe METOA0B UCCNEeNOBaHUA U KOHTPONS COCTaBa, CTPYKTYpbl U CBOWCTB
martepunanos, I'IOKprTI/II7I M NPOLIECCOB B HUX, KNAacCUgoUKaLnio METOL0B MO 3TUM ABNEHUSAM;

I NPVHUMN paboTbl 1 KOHCTPYKLMIO TUMOBBIX YCTPOMCTB M NpuBOPOB, NCMONb3YeMbIX B AaHHbLIX METOdax
nccnenoBaHuim U UCMbITAHWUIA,
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[l npakTyeckme BO3MOXHOCTM METOLOB 1 UCMONL3YEMON annapaTypbl B UCCNEN0BaHUM U KOHTPONE COCTaBa,
CTPYKTYpPbl 1 CBOINCTB MaTepuanoB 1 NOKPbLITUNA, SBEHWIA 1 NPOLLECCOB B HUX HA PasnyYHbIX CTAAMSIX NONyYeHns,
o0bpaboTkn, nepepaboTkm 1 aKCnnyaTaumm;

[ MeToabl NPSIMBIX 1 KOCBEHHBIX M3MEPEHU 1 06PaBOTKN Pe3yNbTaTOoB;
[l MmeTponoruyeckyio TeXHIKY ANs KOHKPETHBIX U3MEPEHWIA;
[l Hepaspywatowme MeTOabl KOHTPOMS MATEPUANOB, N3AENNIA 1 KOHCTPYKLMIA;

[I BO3MOXHOCTN NCNONb30BaHUA NMONYYEHHbIX pe3yNnbTaToB nccnenosaHuin B npakTn4eckmnx uendax ons pa3pa60TK|/|
HOBbIX MaTepunanos, SABNIEHUN 1 npoueccoB B HMX, OLEHKN N NPOrHo3npoBaHNA NX TEXHONTOTNMYECKNX N
aKcnayataumMoHHbIX CBOWCTB.

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkodeHa B pasgen "61.8B.1B.3 ducunnnuHbl (Mogynun)" 0CHOBHOM NPOGPECCMOHANbHON
obpasoBatenbHoii nporpammel 22.03.01 "MaTtepuanoseneHne 1 TexHonorum matepuanos (MatepvnanoseaeHue
TEXHONOrMM HOBBIX MaTePManoB)” 1 OTHOCUTCS K AUCUMNIMHAM MO BbIGOpY.

OcBauBaetcs Ha 4 kypce B 7, 8 cemecTpax.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLaxX ¢ yKka3aHMeM KoJinyecTBa 4YacoB, BblAeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaM yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENbHYIO
paboty obyuaromxcs

O6was TpynoeMKoCTb AncUMNAnHLl cocTaBnsieT 11 3a4eTHbix(ble) eanHuL(bl) Ha 396 yaca(os).

KoHTakTHas paboTa - 114 yaca(oB), B TOM yncne nekumm - 42 4aca(oB), npaktudieckume 3aHatus - 30 yaca(os),
nabopatopHble paboTbl - 42 yaca(oB), KOHTPO/b CAMOCTOSITENbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 210 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMMWHLL: 3K3aMeH B 7 CEMECTPE; 3k3aMeH B 8 cemecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaZleMMYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOW paboThbl,

N Paspensl pucumunvHbl / Cemect MX TPYAOEMKOCTb CamocTosiTenbHas
moayns P (B yacax) pa6ota
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl

Tema 1. 1. BBeneHune (3HaKOMCTBO C

1 ONCUUNNWHOWM, yYyawmMMncs, Bolgada 7 1 0 0 4

" |3apaHuii Ha Kypcosyto paboty n PIP,

BXOOHOW KOHTPOMb 3HAHWN)
Tema 2. 2. Bsaumocsa3b NpUPOLHbIX
SABMIEHMIA N METOLOB MCCNELOBAHUS.

2 Knaccudpmkauns n nepapxus / 1 0 0 4
MNKunlAM
Tema 3. 3. MeTtoapb! nony4yeHns n

3. [06paboTky aKcrepuMeHTanbHbIX 7 6 0 6 48
OaHHbIX
Tema 4. 4. MeTonbl nuccnenoBaHus

4. cocTaBa marepuanos 7 10 0 8 36
Tema 5. 5. MeToabl uccnenoBsaHus

5. CTPOEHUS MaTepUanos 7 0 12 4 24
Tema 6. 8. MeTonbl nccnenosaHus

6. crneumanbHbIX CBOMNCTB Matepmanos 7 0 6 0 10
Tema 7. 5. MeToabl nuccnegosaHms

/. CTPOEHNs matepunanos 8 8 12 12 42
Tema 8. 6. MeToabl uccnenosaHus

8. b13n4YEeCKNX CBONCTB MaTepnanos 8 4 0 8 12
Tema 9. 7. MeToabl nccnegosaHms

9. XMMUYECKUX CBONCTB Marepmnanos 8 4 0 0 12
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
flexumm 3aHATUNA paboTbl
Tema 10. 8. MeToobl nccnemoBaHus
10. crneumarnbHbIX CBOIMCTB MaTtepunanos 8 6 0 4 12
Tema 11. 3. MeTtogbl nony4eHns n
11.|/06paboTkm aKCNepPUMEHTANbHbIX 8 2 0 0 6
DaHHbIX
Ntoro 42 30 42 210

4.2 CopepxaHue AUCLUMINHbI (MOBYNSA)

Tema 1. 1. BBeaeHue (3HaKOMCTBO C AUCLUMNIMHOW, yYyallLUMUCS, Bblaadya 3agaHU Ha KypcoByto paboty n PTP,
BXOOHOW KOHTPO/Ib 3HaHWUMN)

OCHOBHble OnpeaeneHunst 1 TEPMUHBbI, LW 1 3a4a4v AUCUWMNANHDBI, CXeMa NMOCTPOEHUS N CoaepXaHNe OCHOBHbIX
pasnenos nekuuin n nabopaTopHOro NpPakTUKyma, Buabl ¥ oOPMbl CAMOCTOATENBHOW paboThl, TEMATVKa 1 copepxaHue
KypCOBOW paboTbl.

KJ'IB.CCI/Idf)I/IKaLI,VISI prsnyecknx METoO0B UCCnenoBaHNs MaTepuanos Mo ABNEeHUSAM U npoueccam, nexaliM B X OCHOBE.
B3anmocss3b pursnyeckux SABMIEHMIA N METOO0B UCCNEeOoBaHNS U KOHTpONA Ka4yeCTBa Matepuanos 1 n3aenvia.

Tema 2. 2. BsaumocBsA3b NPUPOAHbLIX SIBIEHUA N METOA0B nccneposaHus. Knaccudukauus v nepapxus
MUKuMM

KJ'IaCCI/Iq.)I/IKaLI,I/ISI prsnyecknx METogoB UCcnenoBaHNs MaTepuanos Mo ABNEeHUSAM U npoueccam, nexallM B X OCHOBE.
B3anmocsa3b pursnyeckux SABNEHMA N METOO0B UCCNEeOoBaHNS n KOHTPONA Ka4yeCTtBa Mmatepunanos 1 n3aenvia.

KﬂaCCVI(i)VIKaLI,VIFI dPun3nyecknx MeTogoB NCCefoBaHNA Matepmnasnos Mno SABNEHNAM 1 NpoLieccam, nexalumm B Ux OCHOBE.
Baanmocssa3b hunanyeckmnx SBMIEHUIA N METOO0B NCCNEfOBaHNS n KOHTpONA Ka4yecTtBa Matepuanos 1 n3genui.

Tema 3. 3. Metoabl nonyyeHUsi n 06paboTkn aKCNepUMeHTaNIbHbIX SaHHbIX

OCHOBHbIE CTATUCTUYECKME XaPaKTEPUCTUKIN CyYaiHON BENNYMHBI. 3aKOHbI pacrnpeneneHnst Cny4ainHon BENNYMHbI.
OueHka cooTBETCTBUS HabntoaaeMblx aHHbIX HOPManbHOMY 3aKOHY pacrpeneneHns (MpoBepka rmnoTes).
OT6pacbiBaHne pe3ko Bblaensowmxcs HabnoaeHnin. OnpeneneHvne LOBEPUTENBHOIO UHTEPBANa 4Jis CPeLHEro
3HayeHus cnyyanHoi BenmumHbl. OLeHKa rapaHTUPOBaAHHOMO YPoBHS. OLeHKka BEPOSTHOCTM NonafaHus B
yCTaHOBNEHHbIE NpeLenbI.

Tema 4. 4. MeToabl UCCnenoBaHUS COCTaBa MaTtepuasnoB

Macc-cnektpomeTpusi. PaspylueHve BewecTsa nog AeNCTBUEM NOTOKA SMEKTPOHOB, OCHOBHbIE MPOLECCHI, MPUHLWMN
pasgeneHus NpoaykToB pacnana. Macc-crnekTpoMeTpbl C OTKIIOHEHUEM MOL AEWCTBMEM MArHUTHOMO MONS,
BPEMSI-MPONETHLIE MACC-CNEKTPOMETPbI, MAcC-CrnekTpbl. [NprMeHeHne MeToaa.

XpomaTtorpadpmsi. OCHOBHbIE MOHSATAS 1 ONpPeneNeHns XxpoMaTorpadoumn: Bpems yaepXnBaHus, 06bem yaepXxumBaHus,
CENeKTMBHOCTb KOJIOHKW, Pa3aenmnTe/bHbI g)akTop KONOHKW, XpOMaTOrpaMMbl, KONMYECTBEHHBIV XpoMaTorpadouyieckuli
aHanua, MeToAbl BHYTPEHHEro 1 BHeWHero ctaHaapTa. [[asoBasi, obpalleHHas ra3oBas, XuaKoCTHas 1
raso-XmaKocTHas xpomatorpadgus. MNMprmepbl NCMONb30BaHNS U BO3MOXHOCTU METOLOB XpoMaTtorpadoum B
nccnenoBaHWM Matepuasnos U NOKPbLITAA Pa3nMYHON NPUPOoAkI.

LLkana anekTpoMarHUTHbIX BONH U cnekTp SMW. TeopeTnyeckre OCHOBbI 1 MPUHLMMBI METOA0B abCOPOLMOHHOA
cnekTpockonun AMW, nx knaccudmkaums.

Ynbtpadouonetosas (YP) cnektpockonus. TeopeTuyeckne 0CHOBbI MeToaa 1 cBSA3b YM-CNEKTPOB CO CTPOEHMEM
BewecTBa. MpuHUMNUanbHas cxema u KOHCTPYKLIMS CrekTPogoTOMETPOB, crocobbl MoaroToBku obpasLos, NpoBeaeHue
9KCMEPUMEHTOB 1 aHann3 pesynbtaTos. [puMepbl NCNONb30BaHWUS U BO3MOXHOCTUK Y®-CNeKTpockonuu B uCCnenoBaHmm
mMartepuanos 1 NOKPLITUA pa3nnyHON NPUPOLAbI.

NHdppakpacHas (VIK) cnektpockonus. Teopetndeckne oCHOBbI MeToaa v cBssb K-cnekTpoB Co CTPOEHNEM BellecTsa.
MprHUMnManbHas cxema KoHCTpykumn MK-cnektpodpoTomeTpoB. Crocobbl NoaroToBky 06pasLioB 1 MPOBEAEHME
aKcnepumeHTa, 06paboTka n aHanus pesynbTatos. [prMMepbl NCNONb30BaHWs U BO3MOXHoCcTH VIK-cnekTpockonvu B
nccnenoBaHWv MaTepuanos 1 NOKPbITUIA Pa3nnUyYHON Npmpoabl.

CnekTpockonus kombmHaumoHHoro paccesiHust (KP). TeopeTnyeckme 0CHOBbI MPOUCXOXAeHNS NHWiA B cnekTpax KP.
ConocrasneHne metonoB KP 1 MK cnektpockonuu. Cxema cnektpoMeTpa KOMBMHALMOHHOIO paccesHnS 1 ero
YCTPOWACTBO, MOAroToBka 06pasLoB 1 NpoBeneHne akcnepumeHTos. Obnactu npuMmeHeHns KP-cnekTtpockonum.

NaszepHas cnekTpockonusi. OCOBEHHOCTY U BO3MOXHOCTU Na3epPHON CNeKTPOCKOMNUM B MOBbLIWEHU UHGPOPMATUBHOCTH
VK- n KP- metonos.

CI'IeKTpOCKOI'II/Iﬂ PEHTreHoOBCKOro nany4eHums (P|/|). XapaKTepI/ICTI/I‘-IeCKI/Ie PEeHTreHoBCKMe CnekTpbl, 3aKOoH Mo3anu.
I'Ip|/|H|_u/|n PEeHTreHOCNeKTpasibHOro aHanmaa 1 cxema peHTreHOBCKOro cnekTtpomMeTpa, natinkm peHTreHoBCKOoro
N3ny4yeHuns, crnocobbl NOArOTOBKM 06p8.3LlOB. aﬂeKTpOHHO3OHJJ,OBbIIZ peHTFeHOCHeKTpaﬂbeIIZ MUKPO-aHanmna.
VMcnonb3oBaHne MeTonoB P|/|-CI'IeKTp0CKOI'II/II/I B nccnepgoBaHusXx 3H€KTpOH-HOI7I eHeprequeCKoM CTPYKTYpPbl aTOMOB,
Moniekyn n teepabix Ten. ObnacTtn npuMeHeHnsa n BO3MOXHOCTM MeToOa B nccnenoBaHnn martepunanos.

am PAEKTPOHHBH
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martepunanos".

Pa,D,I/IOCﬂeKTDOCKOﬂVIFI. TeOpeTVILIeCKI/Ie OCHOBbI 1 Knaccugukaums MeToLoB.

OneKkTpoHHas CNeKTPOCKoONuNS Ans xmummnyeckoro aHanuaa (9CXA). PeHTreHoBckas qooTO3NEKTPOHHAA CNEKTPOCKONmMs
(P®3C) n Oxe-cnekTpockonums, TeopeTMHeckre OCHOBbI METOLOB, annapaTypHoe obecrnedveHune, obpasubl, MeToabl
nony4eHust n 06paboTku CNeKTPOB, BOSMOXHOCTW MPUMEHEHUSI.

Tema 5. 5. MeToabl uccnepoBaHUsi CTPOEHUA MaTepuanos
OnTunyeckas (CBETOBAS) MUKPOCKOMUSI.

duranyeckne 0CHOBbI ONTUHECKOV MUKPOCKOMUW, LIMHA BONHbI CBETa U pa3peluatowasi crnocobHocTb Metona. MeTtoabl
06paboTku n3obpakeHnii, OCHOBbI CTEPEOMETPUYECKOM MeTannorpadpun. MNprHuMnmanbHas cxema Mrkpockona.
MWKpPOCKOMUS B MPOXOASIEM 1 OTPAXEHHOM CBETE, TEMHOMONbHAs MKpockonus. Cnocobbl NOAroToBKM 06pa3LoB.
TexHuka n obopynosaHue ons otéopa 1 NOAroToBKM 06pasLoB. BapraHTbl MCMONb30BaHNS ONTUHECKOW MUKPOCKOMUM
LSS UCCNEeLoBaHUS MaTepPUanos.

Tema 6. 8. MeToabl UccnenoBaHNA creuuanbHbIX CBONCTB MaTepuanos

WccnenoBaHne TEXHONOMMYECKMX CBOMNCTB MaTepranos, NOKPbITAA 1 MPOVCXOASLWMX B HUX MPOLLECCOB Ha Pa3NNYHbIX
CTagusIx Ux nonyyeHus, 06paboTkm 1 nepepaboTku.

MeToabl uccnenoBaHns BA3KOCTHbLIX U ynpyrux CBOWCTB, nposiBnsaAeMbIX npu nepepa6on<e (peonormquKme CBOIZCTBa),
noeeneHnsd npun Harpese n oxnaxaoeHun.

MeToabl namMepeHust Temneparypsbl, AuddepeHLnanbHbI aHanM3 CTPYKTYPHOUYYBCTBUTENbHBIX CBOWCTB,
andochepeHLmanbHblii TepMudeckuii aHanus (I TA), TexHonornyeckue npobbl. MeTonbl (onM3nyeckoro u
mMaTemMaTn4eckoro MoaenMpoBaHmMs NPoLLEeCCOoB.

Tema 7. 5. Metoabl ucCnepoBaHusi CTPOEHUSI MaTepuanos
Nepapxus cTpykTypbl Matepranos. B3anmocesaab cOCTaBoOB, CTPYKTYpPbl 1 CBOWCTB MaTepUanos.
OnTnyeckas (cBeToBas) MUKPOCKOMNNS.

dur3nyeckne 0CHOBbLI ONTUYECKOW MUKPOCKONUKW, ANHA BONHbI CBETA U paspeliarowas cnocobHocTs metona. Metonbl
06paboTkn n306paxeHnid, OCHOBbI CTEPEOMETPUYECKOI MeTannorpacmu.

PeHTtreHocTpykTypHbIi (PC) u peHTreHodasosblin (PP) aHanns. dudopakums peHTreHOBCKUX NyYeit, yCnoBus
Bynbdha-bperra, panvanbHas dyHkumsa pacnpeneneHns. NpuHLmMn yCTponcTea U KOHCTPYKLIMS PEHTIEeHOBCKOro
andopakToMeTpa, 06pasLbl, NPOBEAEHNE SKCNEPUMEHTOB, PacIMGPOBKa peHTreHorpamMm. KoMmnbioTepHbli
peHTreHoBckuii Tomorpadd. lNpumepbl ncnonb3oBaHns 1 Bo3aMoxXHocTn PCA, PMPA 1 KOMNbIOTEPHO TOMOrpadun B
nccnenoBaHun MaTeprnanos U NOKPbITUIA pasnnyHon npupodbl. [NprmMep nccnenosaHus pasosoro coctaea nMMToro
Fe-Ni-Mg KM

OnekTpoHHasa Mmkpockonus. Puanyeckme 0OCHOBbI ANEKTPOHHOR MUKPOCKonuK, BonHbl e Bpoiing, cnocobbl nonyyeHns
3NEKTPOHHbIX NMYYKOB 1 OCHOBbI 3NEKTPOH-HOM ONTUKW, B3aUMOAENCTBME INEKTPOHOB C BeLWeCTBOM. MpuHUMMbI
NpoCBeYMBalo-LWen (TPAHCMUCCUOHHOM) U PpacTPOBON (CKaHUPYIOWER) 3NeKTPOHHON MUKPOCKONUK, 3aBUCMMOCTb
paspelalolLein cnocobHOCTM MeToAa OT LMNHBI BOMTHbI 3N1EKTPOHA.

MNpoceeynBarowasn anekTpoHHas Mukpockonus (M3OM), npuHUMNanbHas cxema n yCTPOMNCTBO 3NEKTPOHHOMO
Mukpockona. MeTonbl NOAroToBKM 06pasLoB, TOHKUE MNEHKN U CPESbI, METOL PENNNK, OTTEHEHEHMWE U
KOHTpacTuposaHue. lNMprmMepbl NCNONb30BaHUS 1 BO3MOXHOCTM MOM B nccnegosaHum matepmanos v NOKPbITUIA
pasnuyHon npupoabl.

PacTtpoBas anektpoHHas mukpockonus (POM), npuHuMnuanbHas cxema n yCTponcTBO 9NEKTPOHHOr0 MMKpocKona,
noarotoeka ob6pasuos. MpuMepbl NCNONb30BaHNS 1 BO3MOXHOCTM POM B nccnenoBaHmm Matepunanos 1 NoKPbITUIA
pasnn4Hon npupoabl.

CkaHupyowas TyHHenbHas mukpockonus (CTM), npyHuunmanbHas cxema 1 yCTPONCTBO TYHHENbHOrO MUKpOCKomna.
Mpumepbl ncnonb3osaHns 1 BoamoxHocTn CTM B nccnenosaHMn Matepranos 1 MOKPLITUIA pasnnyHoN Npupoabl.

ATOMHO-CUNOBAs MMKPOCKONWS, NMpUHUMNansHas cxema u yctporicteo ACM. MNMprmMepbl NCMONb30BaHNs U BO3MOXHOCTH
ACM B nccnenoBaHUM MaTepranos pasnnyHoON NpUpoabl.

ONeKTPOHHBbIA NapamarHuTHbln pesoHaHc (BINP). CnekTtpol SMP n 3IMP penakcauuns. SMP-cnekTpoMeTpbl 1 Ux
XapakTepucTukn. AHann3 pesynbTatoB 1 CBSA3b PErMcTprupyeMbIX NapamMeTpoB CO CTPYKTypon BelwecTea. MeToabl
noaroTosky obpasuos. Obnactn npumerHeHus SMP.

MeTonbl saepHOro MarHUTHOro pesoHaHca (AMP). MarHUTHbIR pe30oHaHC Kak SBneHue, nexatliee B OCHOBE pas/nyHbIX
pPannocnekTpoCKONMYECKUX METOA0B, knaccugukaumsa metonos. AMP ToMmorpadus.

Cnektpockonusa FIMP. Ceasb cnektpos FAMP co CTpykTypoii BewwecTsa. YCnosus NPOBeAeHNs 9KCNepuMeHTa,
noaroToska obpasuos. Obnactu npumeHeHns metonos. Meton AMP-penakcaumn. XapaktepHble npuMepsl
ncnonb3sosaHus AMP-penakcaummn ong nony4yeHns HopmMauum o MONeKynspHON NOABUXHOCTU, COCTOSIHUN U
CTPYKType Matepmana u asosbix nepexogax. VIMnynbcHble METOANKM U UX BOSMOXHOCTY NMPU NCMONb30BaHNN
AMP-penakcomeTpos 1 AMP-aHann3atopos B KOHTPONE U3enuii, NpenapaTos, B yCNOBUSX KpUcTanamsaumu,
nnaeneHun 1 Op. NpespaweHnsXx.

Tepmunyeckmnin aHanus. Knaccmdgoukaums TepMmnyecknx METO40B aHanu3a. TepMo-rpasuMeTpus n gudpdpepeHumanbHblia
TEepPMUYECKli aHanmMs, cxema 1 yCcTpocTBo Npubopos, NpUMeHeHe MeToaa NSl UCCNenoBaHUS MaTepUanoB.
LOunchdbepeHumanbHasa ckaHupyoLas KanopumeTpus, cxema npubopa, NpUMeHeHne MetTona.

PannaunoHHble Hepaspylwarowmue MeToabl edeKTOCKONMN, KOHTPONS cocTasa U CTPYKTypbl. Paguorpadmnyeckue,
peHTreHorpadguyeckue, rammarpaduyeckme, NOMUHECLEHTHbIE METOAbI AePEKTOCKONUN.
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AKyCTI/I‘-IeCKI/Ie, YyNbTPO3BYyKOBbIE METOAbI 4EPEKTOCKONUM N KOHTPONSA CTPYKTYPbI. OxomeTon. MeTtonbl npoxXoXaneHmsa n
KOM6I/IHI/IpOBaHHbIe meToabl. MeTonbl konebaHuiA. AKYCTI/IKO-SMI/ICCI/IOHHbII7I meTon. eﬂeKTDOMaFHMTHO-aKyCTVILIeCKVIVI
meTon.

Kannnns PHble MeTOObI ,El,eCpeKTOCKOI'II/IVI.

BnXpeToKoBbIE (3NEKTPOMArHUTHBIE), MarHUTHbIE METOLbI AedPEKTOCKONMU. MarHMTONOPOLKOBbIM,
MarHUTorpagM4eCcKmin, MarHnToPEepPPO30HL0BbIV, MHOYKLM-OHHbIA METOAbI.

YcTaHoBkU 1 Nprbopbl 4N UCMbITaHWA, NonyYaeMble pe3ynbTaTbl, METOAbI X 06pPaboTku U NCNONb30BaHMS.

Tema 8. 6. MeToabl uccnenoBaHus ouanyeckux CBOMCTB MaTepuanos

CraTtnyeckune ncnbiTaHUs MaTepuanos 1 NoKpbITUiA. MicnbiTaHns Ha pacTsiXeHne, Ha cxXaTtue, Ha narmb, Ha KpyyeHue;
onpegnenexve TBépaocTv. MawuHbl 1 06pasupl 4Nns UCbITaHWIA, onarpaMmbl gedopmaumnn. CTaHoapTU30BaHHbIe
METOOMKWN NCMbITaHWiA, TpeboBaHMs K TOYHOCTU 060pyaOBaHUS, NapaMeTpaM o6pa3LoB, METPONIornyeckmne
XapakTeEPUCTUKN METOAMK UCMbITAHUA. MeToabl MEXaHUYECKUX UCTbITAHMIA KOMMO3ULMOHHbBIX Matepumarnos ¢
nonumepHow matpuuein B cootsetcteum ¢ FOCT 25.601-80, 25.602-80, 25.604-82.

JOuHamnyeckme ucnbiTaHus. BelCOKOCKOPOCTHbIE MAWWHbI U KOMPbI ANs1 AMHAMUYECKMX (YAAPHbIX) UCMbITAHWUIA.
WcnbiTaHns naparowmm rpy3om 1 B3pbiBoM. McnbiTaHns 06pasuos ¢ Hanpe3om, 06pasuos ¢ TpelwrHon. BnnsHue
CKOPOCTU HarpyXeHnsi Ha MEXaHN4YeCKEe CBOMCTBA.

AnekTpryeckune ceoicTea. TepMoanekTpuyeckne agodpekThl. ['anbBaHOMarHWTHele adpgekTbl. TepMoMarHuTHble
anekTpuyeckme adpdekTbl. MeToabl 3MEPEHNS 3NEKTPUYECKMX CBOMCTB: METOL aMnepMeTpa 1 BoNbTMETPA; MOCTOBbIE
METO[bl; MOTEHLMOMETPUHECKUIA (KOMMEHCALMOHHBIA) METOL; METOALI M3MEPEHNS 3NEKTPUYECKMX CBOWCTB B
NnepeMeHHbIX 3N1eKTPUYECKMX Nosisix. MeToabl M3MepeHns TePMO aNeKTPOABMXYLWER cunbl (3.4.C.). iamepeHue a.4.c.
Xonna. Meton uamepenusi agpdpekta HepHceta-9TTuHrexayaeHa. MpuMepsl NpMMEHeHNS METOLIOB 3MepeHNs
3NEeKTPUYECKMX CBOWCTB NPV MaTepranoBenyeckmx MCCnenoBaHusiX.

Ontuueckme ceorctea. OTpaxeHue, NpenomMneHne, gucnepcns u nornowexHne ceeta. JllommHecueHums. Ontnyeckas
NAOTHOCTb. ONTUYECKME CMCTEMDI, BKITIOYAIOWME NTMH3bI, 3epKana, Npyn3Mbl ONTUYECKNE, ANGPAKLNOHHBLIE PEWETKN.
MeTonbl pedppaktomeTpun. OnTuyeckas akTuBHOCTb. CEHCUTOMETPUS, LEHCUTOMETPUS.

MarHunTHble CBOICTBA. KﬂaCCI/Iq)I/IKaLI,I/IFI MarHeTukos. [lnamarHeTusm, napamMmarHeTn3m, MarHmToynopsngo4eHHoe
coctosiHne. Metoapl n3amMepeHns Hal'lpﬂ)KéHOCTI/l MarHMTHOro nons: 6annnMcTUYecKunit mMeTton; MeTon Ncnonb30BaHNA
adopekTa Xonna; Meton ncnonb3osaHus ssneHns AMP; SJ'IeKTpOJJ,I/IHaMW-IGCKI/IIZ MeTon; MeTon NoTeHUManoMeTposB;
MeTon oeppOo30HO0B. I/I3M9peH|/|e ana- n I'I8.p8.M3FHI/ITHOI7I BOCNPUNMYMNBOCTU. METOL CDapa,D,e;I-CGKCMI/ITa; meTton
MaAaTHUKOBbIX BECOB; MeTO KPYTUJTIbHbIX BECOB; HaCTOTHble METOObl BOCNPUNMYNBOCTH. I/IsmepeHVle heppomMarHnTHbIX
CBOWCTB: HannncTuyeckuia meTton, BI/I6paLI,I/IOHHbII7I MarHMTomMeTp, MeTon N3Mepun-TenibHOro redeparopa, MetTo
BTankmnBaHus (Bbl,ﬂépFI/IBaHI/IFI) 06pa3u,a B MarHuntHoe none. rlpMMeHeHI/Ie MEeTOO0B N3MePEHNA MArHUTHbIX CBOWCTB npun
MU3yyeHun gmarpamm pa3oBoro paBHOBECUS.

Tema 9. 7. MeToabl UcCnenoBaHUS XMMUYECKUX CBOMCTB MaTepuanos
MeToabl Ka4eCTBEHHOIO XMMNYECKOro aHannsa.

Peakuuu B pactsopax.

Peakunun cyxum nyTém.

TeopeTtunyeckne 0CHOBaHNSA peakLuii.

Kopposus, MeToabl onpeaeneHns KOPPO3NOHHO CToMKocTU. Knaccudgukaums MeToooB, OCHOBHbIE onpeaensieMble
XapaKTepUCTUKM KOPPO3MU MeTaNIMYecKx Matepuaros.

KayecTBeHHbIe NnokasaTenu KOppo3nn metanna:

MUKpOWCCNenoBaHus (MPOBOASTCA 4Nt TOro, 4T06 onNpeaenuTb XxapakTep KOPPO3VMOHHOIO Pas3pyLUeHUs, yCTaHOBUTD,
npoTeKaeT N MEXKPUCTANNIUTHOE paspylleHne 1 T.N.); HabNioaeHNs 3a BHEWHMM BUAOM UCCneayeMbix 06pasLoB
(cboTorpachupoBaHme, onvcaHue, 3apucoBka, BHUMaTenbHoe HabnioaeHne 3a NoBEAEHNEM KOPPO3UOHHOIO pacTeopa u
T.M.); UCMONb30BaHMS HAMKATOPOB (HEOBXOAMMO ANst TOro, YTOO onpenenvTb KaToAHbIe U aHO4HbIE 30HbI y4aCTKOB, Ha
KOTOPbIX HA6NAaeTCSt KOPPO3UOHHOE Pa3pPyLIEHME).

Tema 10. 8. MeToaobl UccnenoBaHUs crieLanbHbIX CBOUCTB MaTepuanos

VccnenoBaHue cneumanbHbIX OYHKLIMOHANbHBIX CBONCTB MaTepmanos B NpoLecce ux akcnayartaumn. Liuknuyeckue
McCnbITaHUS MexaHU4Yeckumx CBOMCTB. Linknuyeckas yaapHas yctanocTtb, UMKINYecKkas TepMmyeckas yctanocTb.
Knaccugpmkaums BnaooBs NoOBEPXHOCTHOrO paspyLieHns netanei. lNpouecchl n3HawmBaHUs U METOAbI UCMbITAHUIA Ha
n3HawmnBaHne. Opo3ns U METOLbI NCMbBITAHUIA HA SPO3MNOHHYIO CTOMKOCTb. OnpeneneHne pocToycToMYNBOCTY MpK
BbICOKMX M HU3KUX TEMMepaTtypax akcnnyaraumn. Metoamka onpeneneHns poctoyCTOMYMBOCTY YyryHOB TUna
"HNPE3NCT". NcnbiTaHNs TEPMUYECKON CTOMKOCTM, XapOnpo4YHOCTH, XapOCTOMKOCTM (OKaNMHO-CTONKOCTH),
TENNOCTOMKOCTW, KPACHOCTOMKOCTU, KPAaCHONOMKOCTU, XxnaaHonoMkocTu. Miccneposanue opobumoctu. Metoapl
HaTYpHbIX, NONYHATYPHbLIX U CTEHAOBbLIX UCMbITAHMIA. MeToauka NonyHaTypHbIX UCMNbITAHUA TEPMOMEXaHNYECKOW
yCTanoctTv Matepuanos Ans WTaMnos TBEPAO0-XMOKON WTAMNOBKM CNAaBOB HA MEAHOM OCHOBE.

VccneposaHune TeXHONOMMYECKUX CBOVMCTB MaTepunanos, NOKPbITUA U MPOMNCXOASLUNX B HUX NPOLLECCOB HA PasfinyHbIX
cTagusx ux nonyyeHus, obpaboTkm n nepepabotkn. MeToapl N3MEPEHNS TeMnepaTypbl, AnddpepeHunanbHblil aHanns
CTPYKTYPHOUYBCTBUTENbHbBIX CBOWCTB, AndddpepeHumnanbHblili TepMudecknini aHanus (L TA), TexHonormyeckune npodbl.
MeToabl (hU3N4ecKoro n MaTeMaTn4eckoro MoAeNMpPoBaHns NPoLECCOB.
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TexHonornyeckne CBoMCTBa MaTepuanos 1 NOKpbITUiA. OnpeneneHune cKIOHHOCTU K ycalike, obpasoBaHmio otbena y
YyryHOB, CKNIOHHOCTM K 06pa30BaHNI0 TPELWH, HACLIWEHWIO rasami, TMKBaUUK, onpeneneHne XuakoTekyyecTu,
3anoNHSAEMOCTU (POPMbI TIMTEVHBIX MaTepuanos. MeToabl NCCnenoBaHUs BA3KOCTHbLIX U YPYrX CBOWCTB, NPOSIBNSIEMbIX
npv nepepaboTke (peonornyeckne CBOMCTBA), MOBEASHUS NPY HarpPeBe 1 OXNaxIeHUn, COBMECTMMOCTM ¢ AobaBkamu,
BBOAVMBIMU OIS U3MEHEHWS HEKOTOPbIX CBOWCTB Matepuana (KpacuTenei, HanonHUTenen) NonMMepHbIX MaTepranos.
KoBkocTb MeTannunyeckunx matepmanos. CBapMBaeMoCTb, NasieMocTb, crekaeMocTe Matepuanos. ObpabaTbiBaeMoCTb
pesaHuviem.

MeToabl KOHTPONS pagnauun 1 pagnaLnoHHbIX CBOMCTB Matepuanos. JosumeTpus. Pagunometpus. NposeneHne
KaueCTBEHHOr0 1 KONMYECTBEHHOMO aHanM3a uccnemyemoix Npob Ha cogepxaHue ramma- 6eTTa- anba- U3nyyarowmx
panvoHyknnnos. CrekTpoMeTpbl SHePruil raMmma- 6eTta- anbga- UsnyyeHui.

Tema 11. 3. MeToabl Nony4yeHUsi U 06paboTKM 3KCNEPUMEHTaNbHbIX AaHHbIX

OcCHOBHbIE cTaTUCTUYECKNE XapakTepucTnku CJ'Iy'-l&I7IHOI7I BENYUHBI. 3aKOHbI pacnpeneneHnsa Cﬂy‘-l3|7|HOI7| BENTNYUNHbI.
OueHka cooTBeTCTBMA HabnoaaeMblx AaHHbIX HOpPManbHOMY 3aKOHY pacnpeneneHuns (nposepKa FI/II'IOTe3).
OTﬁpaCblBaHI/le [PE€3KO0 BblOENAOWMNXCA HabnoaeHuIA. Onpe,ueneHVIe 00OBepuTenbHOro nHTepeana onyd cpenHero
3Ha4YeHns CJ'Iy‘-I3.I7IHOI7I Benn4unHbl. OueHka rapaHTnpoBaHHOr o ypOBHA. OueHka BEPOATHOCTWM nonagaHnsa B
YCTaHOBJIEHHbIE npenenbl. OueHka BnmsiHUS (pakTOpPOB Ha XapakTepuCTnKn CJ'Iy‘-I&I7IHOI7I BENTNYUNHbI.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns 41 CaMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa o0y4atolmMXCs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U HA BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTHOENbHbIX TEM (pasnenos) AUCUUMNINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHY10, Hay4HYIo 1 CMPaBOYHYIO NUTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUUMIMHE.

OpraHunsauus caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEPaTypOii U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aumm 1 ocyLecTBleHNs 0bpasoBaTenbHO AeaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteta, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin denepauun ot 5 anpenst 2017 rona Ne301)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoit depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTMBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTae cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsiaka henepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTeNbHOMO YHPEXAEHNS
BbICLWEro npodgeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuii) doenepanbHblii yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXcKoro) doegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNIMHE (MOAYNIO)

6.1 MepeyeHb KOMMNETEHLUNA C YKa3aHUEM 3TanoB ux popMupoBaHuUs B NpoLiecce 0CBOeHUsi o6pa3oBaTtefibHOMN
nporpamMMbl U OOPM KOHTPOJISI UX OCBOEHUS

dopma KOHTpons OueHunBaemble

dran TeMmbl (pa3pernbl) AUCLUUNUHBI

KOMMeTeHLuun
CemecTtp 7
TeKyLLMI KOHTPO/Ib
2. 2. B3anmocBs3b NpUpOaHbIX SBNEHUA 1 METOLO0B
uccnegosanus. Knaccugpukaums n nepapxmsa MUKnM
1 |TectmpoBaHue MnK-8 3. 3. MeTtonbl nony4eHus 1 06paboTky aKCNEepPUMEHTANBbHbIX

OaHHbIX
4. 4. MeTonbl uccnepoBaHns coctaBa MaTepranos

3. 3. MeToabl Nony4eHusi  06paboTkm aKCNepUMEHTaNbHbIX
OaHHbIX

4. 4. MeToAbl MCCnenoBaHMsa coctaBa MaTepuanos

5. 5. MeToabl uccnenoBaHus CTpPOEHNS MaTepranos

> NabopatopHble

paoTb NnK-9, rnK-3, rk-13

3 KoHTponbHas

pabota MK-5

6. 8. MeTonpbl nccnenoBaHns crneunanbHbIX CBONCTB martepunanos

Sk3aMeH

MNK-10, MNMK-13, rfK-5

CemecTp 8

|TeKyLum71 KOHTpOﬂbl
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

Kypcosasi paboTa no 7. 5. MeToabl nccnenosaHms CTPOEHUS MaTepuanos
MK-13, NK-3, rk-8 ,
1 |ovcumnnune MK-5 . MK-9 11. 3. MeTtonbl nony4yeHus n o6paboTky aKCNepMEHTaNbHbIX
’ OaHHbIX
7. 5. MeToabl uccnenoBsaHus CTpOEHNS MaTepranos
2 |[Tectuposarve MK-5 . MK-3 8. 6. MeToabl nccnenoBaHMsa PU3NYECKNX CBOVCTB MaTepuaios
9. 7. MeToabl nccnenoBaHMsa XMMUYECKMX CBOMCTB Matepuanos
10. 8. MeToabl uccnegosaHns crieunanbHbIX CBOWCTB MaTepmanos
3 |YcTHeiri onpoc MK-13 11. 3. MeTonbl nony4yeHus n o6paboTky aKCNepMEHTANbHbIX
OaHHbIX
Sk3ameH MK-10, NK-13, rk-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU M Ha pa3nnyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

lMpooemoHcTpupoBaH
BbICOKWIA YPOBEHb
BNafeHns MaTepmasnom.
MposiBneHbl
NpPeBOCXOAHble
crnocobHocTn
NPUMEHSTb 3HAHWUS W
YMEHUS K BbIMOIHEHNIO
KOHKPETHbIX 3a0aHuIA.

3a0aHun.
MpucyTcTteytOT
He3Ha4YnTenbHble
owmnobkn.
[MponoemMoHcTpMpoBaH
XOPOLMNIA YpOBEHb
BNaeHNS MaTepunasnom.
MposiBneHbl cpenHme
CNocobHOCTU
NPUMEHSTb 3HAHNS 1
YMEHWS K BbIMOTHEHNIO

KOHKPETHbIX 3aaHun.

MpucyTcTtytoT
cepbéaHble oWwnbku.
MpooemoHcTpupoBaH
yOBIETBOPUTENbHbIN
YpOBEHb BNaneHns
mMaTepuanom.
MposiBNeHbl HU3KKE
crnocobHocTn
NPUMEHSITb 3HAHUSI 1
YMEHWS K BbINONHEHNIO
KOHKPETHbIX 3a4aHuIA.

MpoaemMoHcTpupoBaH
HeyLoO0BNETBOPUTENbHBIN
YPOBEHb BnageHus
mMarepuanom.
[MposBneHsbl
HeLOoCTaToYHbIE
CMnocobHOCTK
NPVUMEHSATb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 334aHNA.

Kputepum
®opma OLLeHMBaHUsi 37an
KOHTpOns
OTNNYHO Xopoliuo Y nosn. Heyn.
Cemectp 7
TeKyL i KOHTPONb
TectupoBaHue |86% npasBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeToB 1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 1
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeTOoAbl MICNONb30BaHbl (METOAb! NCMOMb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
npasunbHo. NposiBneHa (B 0CHOBHOM NPaBuibHO. [MCMONb30BaHbI HenpaBWibHO.
npesocxonHas MposiBneHa xopowas  |npaeunbHo. MposieneHa |lMposieneHa
TeopeTmyeckas TeopeTnyeckas YyOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NMOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobxoauMble HaBblky  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMeHUs B OCHOBHOM  [Heobxonmmble HaBblku  |HeobxoamMble HaBbIKM
OCBO€HbI. PesynbTaT  |0CBOEHbIl. Pesynbtar | yMEHUS 4aCTUHHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [Peaynbtat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYeET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
KoHTponbHas |[paBunbHO BbINONHEHD! |[1paBMibHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YEM HAMONOBUHY.| 3
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martepunanos".
dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

CemecTp 8

TekyLLUA KOHTPONb

Kypcosas MpooemoHcTpupoBaH  |pooeMoHcTpupoBaH  |[pogoeMoHcTpupoBaH  ([1poaoeMOHCTprpOBaH

pabota no BbICOKWIA YpPOBEHb cpefnHuin ypoBeHb HW3KWIA ypOBEHb HeyooBNeTBOPUTENbHbIN| 1

OVNCUMNAWHE  |BnadeHus maTepuanoMm (BnageHvs MatepranoM |BnafeHus maTtepuanom |ypOoBEHb BrageHus
no Teme paboTbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Wcnonb3oBaHbl VMcnonb3oBaHbl Wcnonb3oBaHHbIe paboThbl.
Hagnexauwue Hagonexawue WCTOYHUKN, MeTOabI M |Icnonb30BaHHble
WCTOYHMKU B HYXXHOM  [MCTOUHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHWNKN, METOLbI U
konunyectee. CTpykTypa |pabotsbl 4acTUYHO CTPYyKTYpa paboTbl He
paboTbl 1 NPUMEHEHHbIE MEeTObl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPYMEHEHHbIE METObI |B LIEIOM COOTBETCTBYIOT [3ag4adaM. YpoBeHb 3apayam. Pabota
COOTBETCTBYIOT NOoCTaBNEHHbIM CaMOCTOSATENbHOCTH HecamocToaTeNbHA.
NnocTaBNeHHbIM 3apayam. Pabora B Hn3kni. Ocpopmnenune |OcbopmneHne He
3apayam. Pabota [OCTaTO4YHON CTENEHN  [4aCTM4YHO COOTBETCTBYET
xapakTepusyeTcs camocTosiTeNnbHa. COOTBETCTBYET TpeboBaHMUSM.
OPUIMHANbHOCTbIO, OdpopmneHme B TpeboBaHUSM.
TEOPETNYECKOWN /NN |[OCHOBHOM
NpPakTN4eCKon COOTBETCTBYeT
LEHHOCTbIO. TpeboBaHMSM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUSM.

TecTnposaHue [(86% npasusibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npaBu/bHbIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHee. 2
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Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm

martepunanos".
dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTu4HO Tema He packpbiTa.
packpbITO coaepXaHue [TEMbl pacKpbIThl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3

TeMbl. OTBET XOPOLIO
CTPYKTYpUPOBaH.
MpekpacHo ocBoeH
NOHATUMHbIA annapar.
lMpooeMoHcTprpoBaH
BbICOKWIA YPOBEHb

CTpykTypa oTBETA B
LenoM ageksaTHa Teme.
XopoLo 0cBoOeH
NOHATUMHbIA annapar.
[MpooeMoHcTpmpoBaH
XOPOLWWA YpOBEHb

CTPYKTYPUPOBAH.
[MoHATWIAHBIR annapat
OCBOEH YaCTMYHO.
[MoHMMaHme oTaenbHbIX
NONOXEHUA 13
marepuana no Teme.

OCBOEH
HeyLOBNEeTBOPUTENBHO.
lMoHnMaHue maTepmana
doparmMeHTapHoe unm
oTcyTCTBYeT. HeymeHue
popmynmpoBaTtb CBOU

CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
martepwana, ymeHue
cB0O60OHO BbINOMHATb
3ajaHus,
npenycMOTPEHHbIE
nporpammon, yceoun
OCHOBHYIO nuTepaTypy 1
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNNHBI, YCBOMWN
B3aMMOCBS3b OCHOBHbIX
MOHSATUIA ONCUMNNVHDI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NposBun
TBOpPYECKME
cnocobHoCTM B
NMOHUMaHWK, N3NOXEHNM
M UCNONb30BaHMM
y4ebHO-NPOrpamMMHOro
maTtepuana.

y4ebHO-NPOrpaMMHOro
marepuana, ycrnewHo
BbINOAHWN
npenycMOTPEHHble
nporpamMMor 3agaHus,
YCBOW/ OCHOBHY!O
nntepatypy,
PEKOMEH0BaHHYI0
nporpammorn
OMCUMNNWHBI, MoKasarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii no
OUCUMNNINHE 1
CMocobeH K ux
caMocTosiTENbHOMY
MOMNOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHasnbHom
NesTeNnbHOCTW.

y4ebHO-NPOorpamMMHoOro
matepvana B obbeme,
HeobxoauMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodoeccuu,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWA,
NpPeLnyCcMOTPEHHbIX
nporpammon, 3HakoM c
OCHOBHOW nuTEpPaTypom,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNAWHBI, 0ONYCTWA
MOrpewWwHocTN B OTBETE
Ha aK3aMeHe 1 npw
BbINOMHEHNM
9K3aMeHaLUMOHHbIX
3aaaHuid, Ho obnanaet
HeobXx0ANUMbIMM
3HaHMAMU ONst NX
ycTpaHeHns noa
PYKOBOACTBOM
npenonasaTens.

NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe ymeHne (Xopolee ymeHme YMeHue ONCKYCCUOHHbIE
opMynMpoBaTh CBOU  |OOPMYNMpPOBaTb CBOM  |hOPMYIMPOBaTL CBOM  [MONIOXEHMSI.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
LNCKYCCUOHHbIE LMCKYCCUOHHbIe LNCKYCCUOHHbIE
MONOXEHMSI. MONOXEHUSI. MONOXEHMSI.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHune OCHOBHOrO 3HaumTenbHble Npobenel

B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpVHUMNManbHble
owWwunbKM B BbINONHEHWUN
npeaycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXuUTb 00yyeHne
WU NPUCTYNUTb MO
OKOHYaHWn
yHUBEpcuTeTa K
npogoeccroHarnbHom
nesitensHocTM 6e3
OMNONHUTENbHbIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCLUMNIINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA U UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHWUN, yMeHMVI,

HaBbIKOB U (UNK) OnbiTa AEATENIbHOCTH, XapaKkTepu3yoLux atanbl ooOpMUpoBaHuUA KOMMeTeHUuun B npowuecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 7

TekyLLU KOHTPONb
1. TectuposaHue

Tewmbl 2, 3, 4

B3ammocBa3b sBneHnii 1 MeTOO0B UCCNeaoBaHUS
1. MeTonbl uccnenosaHns OensaTcs Ha:
A ? aKCnepuMeHTanbHbIe 1 TEOPETUHECKNME.

B ? dmsnyeckme, Mmetacomanyeckue, aHanoroBble.

B ? xumnyeckune, omamueckune, hnanko-xmmMmieckue

2. NccnepoBaHne ? npouecc Nony4eHns HOBbIX 3HAHWIA, XapakTepusayowmincs:
A ? 06eKTUBHOCTLIO. B ? cybbekTuBHOCTLIO. B ? BocnponasoamnmocTbio. I ? nokasatenbHocTbro. [ ?
HernocpeacTBEHHOCTbIO.
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3. duanyecknmmn HasbiBaKTCA WHCTPYMEHTallbHble MeTOObl NCClenoBaHNA, B KOTOPbIX MPUMEHAETCA aHepreTndeckoe
BO3LENCTBME Ha NCCneayeMblli OO bEKT:

A ? 6e3 OOMOMHMTENbHbIX BElecTB B cucteMe. b ? ¢ mONonHUTENbHBLIM BEWECTBOM B CUCTEME, C KOTOPLIM pearvpyeTt
06bekT.B? Aunb.

4. PN3MKO-XUMUYECKMMIN HA3bIBAIOTCA NHCTPYMEHTaNbHbIE METObI MCCNEAOBAHNS, B KOTOPbIX MPUMEHSETCS
SHepreTMYeckoe BO3AENCTBUE HA UCCNEdyEMbIA 0O beKT:

A ? 6e3 OOMNONHUTENBHBIX BEWECTB B cucTeMe. b ? ¢ NoNonHMTENbHBIM BELWECTBOM B CUCTEME, C KOTOPLIM pearmpyeT
06bekT. B? Anb.

5. MeTonuvka ncnblTaHUs XxapakTepuayeTcs:

A ? 06bEKTNBHOCTBIO. B ? cy6beKTUBHOCTBIO. B ? BeTepMUHUPOBAHHOCTLIO (ONPenenéHHOCTLIO). [T ? CTOXaCTUYHOCTBIO
(BEPOSATHOCTHOCTbIO)

6. Metoauka ncnbiTaHNs BKAOYAET:

A ? TpeboBaHus k nepcoHany. b ? TpebosaHus k obpasuam. B ? peboBaHms k ucnbiTatensHoMy obopynosaHuio. I ?
anropuT™m onepaumii. [l ? MeTponornyeckne HopMbl TOUHOCTU. E ? TpeboBaHus k nabopaTopHbIM MNOMELLEHNSAM.

MeTonbl nonyyeHns n 06paboTkn aKCNepUMeEHTaNbHbIX AaHHbIX
1. OCHOBHbIE CTATUCTNYECKME XapPaKTEPUCTUKUN Cly4aiHOW BENWNYMHBI:
A ? ancnepcms. b ? ondopakums. B ? nHeepcus. [T ? cpenree apudgometnyeckoe. [ ? kputepuin duwepa.

2. Bennunna BEPOATHOCTU HAX0XOeHNA NCTUHHOIO 3Ha4YeHUA BHYTPW OOBEPUTENTbHOIro MHTEpBa/ia Ha3blBaeTCA:

A ? oucnepcuen. b ? cpegHum apudpmetmnyecknm. B ? kputeprnem duwepa. I' ? goBeputenbHON BEPOSTHOCTbIO. [, ?
9KCMEepPUMEHTaNbHOW BEPOSTHOCTbIO.

3. 3aBMCMMOCTb Mexay AByMSl unu 6onee cny4anHbIMM BeNMYMHAMUN HA3bIBAETCS:
A ? ypaBHeHue koppenauumn. b ? ypaBHeHue perpeccun. B ? ypasHeHue cnyyariHoctu. [T ? HepaseHcTBO perpeccun. I, ?
LoBepuTeNbHOE ypaBHEHMe.

4. CTeneHb 3aBMCMMOCTU LIBYX Cy4alHbIX BEIMYUH XapakTepuayeTcs:
A ? koadbdouumeHTom perpeccun. b ? koadpdpmumeHTom koppensumm. B ? koadpdpmumeHTom cnyyaiiHoctun. [T ?
KOS (puLMEHTOM foBEPUS.

5. ncnepcusa SBNSeTCS LEeHTpanbHbIM MOMEHTOM:
A ? nepsoro nopsagka. b ? sToporo nopsigka. B ? Tpetbero nopsgka. [© ? yeTBépToro nopsaka.

6. CUMMeTPUS KPMBOI NAOTHOCTU pacnpeneneHnst BEpOSTHOCTU ClyYaliHOM BENMYUHDBI XapakTepU3yeTCs LLeHTPanbHbIM
MOMEHTOM:

A ? nepsoro nopsagka. b ? stoporo nopsigka. B ? Tpetbero nopsgka. ' ? yeTBépToro nopsgka.

7. OCTPOBEPWUHHOCTb KPWBOW NAOTHOCTY pacnpeneneHns BEPOSTHOCTY ClyHaiHo BeNNYMHbI XapaKTepuayeTcst
LieHTpaNbHbIM MOMEHTOM:

A ? nepsoro nopsagka. b ? stoporo nopsigka. B ? Tpetbero nopsgka. ' ? yetBépToro nopsgka.

MeToabl uccnenoBaHns coctaBa Matepuanos
1. KonnyecTBeHHbI aHanNn3:

A ? COBOKYMHOCTb 9KCMEPUMEHTalbHbIX METO00B, NMO3BONSAOWNX ONpeaensTs B 06pasLe aHanmanpyeMoro matepuana
KONMYEeCTBEHHOE codepXaHune (KOHLEHTPpaLUUIo) OTAeNbHbIX COCTaBHbIX YacTel v npuMecei, BbipaxXeHHoe B BUae
rpaHnL, 0OBepuTeNbHOro UHTepBana v Y1cna ¢ ykasaHmem cTaHoapTHOrO OTK/IOHEHNS.

B ? ucnonbayetcs ons uccnenoBaHns coctaea pya, MUHEepPanoB, MOYBbI, METANOB, CMIABOB U T. 1.
B ? ycTaHaBnvMBaeT CoOTBETCTBME COCTABOB TPpebOBaHMSIM HOPMaTMBHOW OOKYMEHTaUUM Ha MaTepuvanbl.
" ? CNyXWT ONs yCTAHOBNEHMUS KAYECTBEHHOIO COCTaBa Matepuana.

2. AHannTnyeckuin curHan:
A ? curHan xumrka-aHanutuka o6 OKoH4YaHUM NPOBEAEHNS aHanM3a.
B ? macca BecoBoi hopMbl B rpaBMMETPUHECKOM aHanmse.

B ? cpenHee 3Ha4YeHVEe pe3ynbTaToB U3MEPEHWS (PN3UNHECKON BUNNYMHBI B 3aKNOYUTENBHOW CTAAMU aHannaa,
(PYHKLIMOHANBHO CBS3aHHOE C COAEPXaHUEM ONPEaensieMoro KOMMOHEHTA.

" ? cBeToOMnOrnolleHe B oOTOMETPUYECKOM aHanunse.
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3. Mony4eHne HeCKONbKNX Pe3ynbTaToB eAMHUYHbIX ONpeneNeHni s 0OMHAKOBOM NPobbl NPakTU4EeCKN B OANHAKOBbIX
YCNOBMSAX MPY OUKCUPOBAHHON rpadyMpOBOYHON XapakTEpPUCTMKE - 3TO:

A ? cenekTUBHOE onpeneneHue.

b ? enmMHu4YHoe onpeneneHve.

B ? napannenbHoe onpeaenexue.

[ ? DnHaMmnyecknin aHanma.

E ? akcnpecc-aHanms.

4. MeToLbl KONMYECTBEHHOIO ONpeneneHns PyHKLUNOHANbHbBIX FPYNn B OPraHn4eckmx COeANHEHUSIX:
A ? aneMeHTHbI aHanms.

B ? MHOrosneMeHTHbIN aHanua.

B ? doyHKUMOHaNbHbIN aHanus.

" ? MONeKynsipHbI aHanus.

L ? KOMNOHEHTHbIN aHanu3.

5. MeTonbl pazfeneHuns n KOHLEHTPUPOBAHMNS:

1 OcaxfeHwne, aNeKTPOOCaXAEHNE, COOCAXAEHNE.
2 DkcTpakums, ancopbums, akcopbums.

3 30HHasa nnaska.

4 OneKTPOMUrpaLUnOHHbIE.
A?124.B57134.B?7234.1N?1,234.071,2.

6. CnekTpanbHble METOAbI:

1. OMUCCMOHHBIE METOLbI: aTOMHO-3MUCCUOHHBIN (ONTUYECKNIA SMUCCUOHHDIN), PEHTIEHOBCKAS CMEKTPOCKOMNS,
3NIEKTPOHHAS CMEKTPOCKONMUS OISt XMMUYECKOro aHanmaa, PeHTreHoabcopOLMOHHBIN.

2. AToMHO-abcopbLMOHHAs CNeKTPOOTOMETPUS: (PIYOPUMETPISI, aTOMHO-CPNYOPECLIEHTHAS CNEKTPOMETPUS,
PEHTrEeHO-(PNYOPECLLEHTHbIN.

3. AToMHO-a6copOLMOHHAs CNeKTPOOTOMETPUS: PaaNONIOMUHECLIEHTHBIN, KATOAHO-IOMUHECLIEHTHBI,
TEPMOJIIOMVHECLIEHTHbIA.

4. MonekynsipHasi CNeKTPOCKOMNWA: UHEppakpacHas CnekTPOCKONUs, CEKTPOCKOMNMS KOMBMHALMOHHOIO paccesHns
CBEeTa, MacC-CNeKTPOCKONNWS, SAEPHbIA MAarHUTHbI PE30OHAHC ? CMEKTPOCKONKS, pedppakTOMETPUS, MONSPUMETPUS.
A?1,4.B57123.B7234.771,3.1071,234.

. TepMmuyeckne metoapl:

. dndbdpepeHumnanbHbIi TEpMUYECKMA aHanmn3.

. TepmoanekTpomeTpus.

. MeTon KpuBbIX KpucTannnaaumm.

. iccneposaHve kpntudecknx Temneparyp pacTBopeHus.

. TepmorasosontomeTpus.

. Kpnometpns.

. CanomeTpus.
A?123456,7.67123.B71,234,5.1M71,3.171,23,4,5,6.

NO O WD =

8. IleHcmeTpuryeckme MeTonbl:
A. lNMonnaekoBbI METOA,

B. Kprnometpus.

B. CanomeTpus.

9. XuMnyeckune metobl aHanusa:

A ? ['paBumeTpmyeckue.

B ? TutpumeTpuyeckme metoAbl C BU3YNbHON MHANKALMER TOUYKN CTEXMOMETPUYHOCTN.

B ? CnektpanbHble.

" ? TutpumeTpuyeckme MeToabl C PU3NKO-XUMUYECKOM UHIONKALMEN TOYKM CTEXOMETPUYHOCTH.

10. ®Pn3UKO-XMMUYECKNE METOObI aHANN3a:

A ? lNonsiporpadomyeckue.

B ? TutpumeTpuyeckme MeETOLbI C BUSYNbHOW MHAOMKALNEN TOYKN CTEXMOMETPUYHOCTMW.

B ? CnekTtpanbHble.

I ? TuTpumeTpuyeckme MeTolbl C OUINKO-XUMUYECKOM MHAMKAUMNENA TOHKN CTEXMOMETPUYHOCTMN.
I ? OnTuyeckne.

E ? XpoHomeTpunyeckue.
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K ? MeTon Me4yeHbIXx aToOMOB.

2. lTabopatopHble paboTbi

Tembl 3, 4,5

NabopatopHas pabota 1. VMiccnenoBaHne cTaTUCTUYECKUX XapakTepPUCTUK CNyYaiHOM BEIMYMHBI Pe3yNnbTaToB N3MePEHUI

Na6opatopHas paboTta ?/lccnenoBaHne CTaTUCTUYECKMX XapaKTePUCTMK ClyYainHON BENNYMHbI Pe3ybTaToB U3MEePEHWNn?
npenHasHavyeHa ons otpaboTku CTyaeHTaMm (CnywaTensiMm) TeXHUKKU cTaTucTuyeckoi 06paboTkn pesynbTaTos
NU3MEpPEHNIA CNyYanHbIX BENNYUH, SBNSIOWENCS HEOTbEMIEMON YaCTbio BCEX UCCNEen0BaHUIA, UCTbITAHUA, U3MEPEHWNIA.
OHa Takxe npegHasHadeHa ans passuTuS NPakTUYeCcKUX HaBblkoB paboTbl CTYNEHTOB (CnylwaTteneit) ¢ NpuknagHbIMm
nporpaMmamu Ha NepcoHanbHbIX KOMMbOTEPaXx U HAaBbIKOB X paboTbl Ha Npubopax NCMbITaHUS (OU3NKO-MEXaHNYECKIMX
CBOWCTB.

PaboTbl BbINMOMHSIOTCS B YCNOBUSIX M3MepuTeNbHO nabopaTtopumn kagpenpbl ?Matepuanbl, TexHonorum n kadyectso?. K
npoeefeHnio nabopatopHoi paboTbl AOMYCKAKTCA CTYAEHTbI, NPOWELWNE NHCTPYKTAX MO OXpaHe Tpyaa U TEXHUKE
6e3onacHocTH, a Takxe obyyeHne 6e3omnacHbIM MeTOLaM TPyAa Ha COOTBETCTBYOLEM 060pYyA0BaHNM, NCMOMb3YEMOM
npw BbINONHEeHWM paboT.

1. UEJIb PABOTDI
Llenn nabopatopHoii paboTbl:
? oTpaboTatb TEXHWUKY CTATUCTUYECKON 06paboTkn pesynbTaToB M3MEPEHUI CyYaliHblX BENNYMH,

? pasBUTb NpakTUYeckne HaBblkM PaboTbl C MPUKIAAHLIMU NPOrPaMMaMy Ha NepcoHanbHbIX kKoMmnbtoTepax (Mi-crosoft
Office Excel),

? pa3BUTb NpakTMYeckne HaBblkK paboTbl Ha Npubope BpuHenns ncneiTaHUs OU3NKO-MEXaHNYECKUX CBOWCTB
(TBEpPOOCTUN) MATEPUANOB.
2. NCMNOJIb3YEMBbIE NMPNBOPBLI, MHCTPYMEHTbLI U MATEPUATIbI

B pabote ucnonbayiotcs npubop bprHenns ncnbiTaHns qonM3nKo-MexaHN4eckux CBOMCTB (TBEPAOCTM) MaTepranos,
06pasLibl MAaKpPOHEOAHOPOAHBIX MNTBIX KOMMO3UTHBIX MATEPMW-aNoB, NEPCOHANbHbIE KOMMbIOTEPBI C NMaKeTOM MPUKIaaHbIX
nporpamm Microsoft Office Excel.

3. COOEPXAHWE PABOTHI

NabopatopHas paboTa BKAOYaET cneayolmne atanbl:

1) TeopeTuko-MeToo0NOrn4ecknini aHanua nccneayemoii obnactu.

2) MonyyeHne v nccnenoBaHne 0TrevyaTkoB MHAEHTopa Ha npubope BpuHennst naMepeHuns TBEPAOCTU.
3) CtaTuctnyeckas obpaboTka aKcreprMeHTanbHbIX AaHHbIX.

4) MoparoTtoeka otyeTa no nabopatopHoii paboTe.

5) 3awwuTta nabopaTtopHoii paboThbi.

NabopaTtopHas pabota 2. PA30BbIV AHANTNS CMTABOB

Na6opatopHas paboTa ?da30Bblit aHaNN3 cnnaBoB? NpeaHasHayYeHbl 415 3aKpenneHns neKUMoHHOro MmaTepuana no
Cpa3OBOMy CTpOEHno Mmatepumnanos 1 ﬂpI/I06peTeHVIﬂ HaBblKOB YTEHWUS CpaSOBbIX aunarpamm crnnasos. OHa Takxe
npegHa3Ha4vyeHa Onas pa3sutnda npaktn4eCknx HaBblKOB pa60TbI C nNpuknagHbiM NporpamMmamim Ha nepCoHasbHbIX
KOMMblOoTEPAX.

PaboTbl BbINOMHSIOTCS B YCNOBUSIX M3MepuTeNbHOM nabopaTtopumn kagoenpbl ?KoMnosnTHble MaTepuanbl 1 TEXHONOrnmn?.
BAPUAHTbI 3AJAHNN

. Cnnas Ag-Al ¢ conepxaHnem 1%, 8%, 60% Al.

. CnnaB Ag-Al ¢ conepxaHunem 3%, 28%, 90% Al.

. Cnnas Ag-Au c cogepxaHuem 10%, 50%, 90% Au.

. Cnnae Ag-Ba c cogepxaHuem 20%, 26%, 65% Ba.

. Cnnae Ag-Be ¢ cogepxaHuem 5%, 50%, 90% Be.

. CnnaB Ag-Ca c cogepxaHunem 1%, 10%, 30% Ca.

. Cnnae Ag-Cd c cogepxaHunem 5%, 55%, 80% Cd.

. Cnnas Ag-Ce ¢ conepxannem 1%, 30%, 50% Ce.

. CnnaB Ag-Al ¢ conepxaHnem 1%, 8%, 90% Al.

10. CnnaB Ag-O ¢ conepxanuem 0,1%, 1% O.

11. Cnnas Ag-Mg ¢ conepxanuem 2%, 20%, 60% Mg.
12. Cnnae Ag-Mn ¢ conepxanuem 5%, 20%, 60% Mn.
13. Cnnae Al-Ni ¢ conepxanueM 20%, 70%, 85% Ni.
14. Cnnas Al-Pt ¢ cogepxanuem 20%, 85%, 95% Pt.
15. Cnnas Al-Si ¢ conepxaHnnem 1%, 12,5%, 30% Si.
16. Cnnae Be-Mo ¢ conepxanumem 1%, 3%, 30 Mo.

17. Cnnae Ce-Ga ¢ copepxaHumeM 10%, 20%, 50% Ga.
18. Cnnae Ce-Mg ¢ copepxaHunem 40%, 70%, 90% Mg.
19. Cnnae Ce-Ni ¢ conepxaHmem 5%, 20%, 60% Ni.
20. CnnaB Ce-Si c conepxaHuem 2%, 15%, 60% Si.

O©ooNOoOOThWN =
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NabopatopHas pabota 3. CnekTpoaHanuTka CrnaBoB Ha MeAHON OCHOBE

NabopaTopHas paboTa ?CnekTpoaHanvTKa CrniasoB Ha MeqHoi OCHOBE? npefHasHaYeHa anst pacunpeHHOro
3HAKOMCTBA CTYAEHTOB TEXHUKM crnekTpanbHbix MeTonos KXA. OHa Takxe npeaHasHadyeHa 48 pasBUTUS NPaKkTUYeckux
HaBbIKOB PabOThbl CTYAEHTOB (Cnylwarenei) ¢ NpUKnaaHLIMA NPorpaMMaMy Ha NePCOHaNbHbIX KOMMbOTepax U HaBbIKOB UX
paboTbl Ha npubopax KXA.

PaboTbl BEINONHSIOTCS B YCNOBUSIX M3MepuTeNnbHo nabopaTtopumn kagoenpbl ?Matepuansl, TexHonorum n kadyectso?. K
nposeneHwio nabopatopHoit paboTbl 4oMycKalTCs CTYAEHTbI, NPoWeAlWe MHCTPYKTaX MO OXpaHe TpyAa U TeXHWKe
6e3onacHocTy, a Takxe obyyeHne 6e3omnacHbIM MeTOLaM TPyAa Ha COOTBETCTBYOLEM 060pyA0BaHNM, NCMNONb3YEMOM
npw BbINONHEHWM paboT.

3. KoHTponbHas pabora

Tema 6

MeToabl uccnenosaHns cneumanbHbIX CBOVCTB Matepmanos

BapuaHTtbl Tem:

. MeTonbl nccnegoBaHus crneumanbHbiX CBOMCTB MaWWHOCTPOUTENbHBIX MaTeprarnos.

. MeTombl ccnegoBaHms crneumanbHbiX CBOMCTB CTPOUTENbHbLIX MaTepuanos.

MeToabl uccnenoBaHns cneumanbHbiX CBOWMCTB KOHCTPYKLIMOHHbBIX Matepmanos.

MeToabl uccnenoBaHns cnewumanbHbiX CBOWCTB NULLEBLIX MaTepmanos.

MeToObl KOHTPONS creunanbHbIX CBOMCTB MaWWHOCTPOUTENbHbIX MaTepranos.

MeToabl KOHTPONS crneunanbHbIX CBOWCTB CTPOUTENbHbIX MaTepunanos.

MeToabl KOHTPONS crneunanbHbIX CBONCTB KOHCTPYKUMOHHbIX MaTepunanos.

. MeToapbl KOHTPONS cneumanbHbIX CBOWCTB NULLEBLIX MATEPMAnoB.

. MeTombl ncnbiTaHW crneunanbHbIX CBOMCTB MAWWHOCTPOUTENbHbIX MaTepuanos.

10. MeToabl MCAbITaHWUIA CneunanbHbIX CBONCTB CTPOUTENbHBIX MaTEPMANOB.

11. MeToabl UCNbITaHWUIA cneumanbHbiX CBONCTB KOHCTPYKUMOHHbIX MaTepunanos.

12. MeToabl UCnbITaHWIA cneumnanbHbiX CBONCTB MULLEBbLIX MATEPUanos.

CONOOA LN

Ok3ameH

Bonpochbl K sk3ameHy:

. Knaccndoukaums MetoioB nccnenoBaHusi no vy BO3LeNCTBMS HA 06 bEKT NCCNenoBaHNS

. Mepapxns metonos nccnenosaHns matepuanos.

. MeTtog nccnenosaHms v MeToAmMKa KOHTPONS CBOMCTBA Matepuana

. OcHoBHble TepMuHbI U onpeneneHns KXA.

. OCHOBHble CTaTUCTUYECKME XapaKTepPUCTUKN Cly4anHon BeNNYMHbI

. OueHka cooTBETCTBUSA HabnoaaeMblx AaHHbIX HOPMaNbHOMY 3aKOHY pacrnpeneneHus (MpoBepka rmnoTes)
. OnpeneneHue foBEpUTENBHOrO UHTEPBANa ANS CPEeOHEro 3Ha4eHns CnyYaiHow BeMYUHbI

. KoppensaunoHHbIi u perpeccroHHbiin aHanua. CtaTncTmyeckas KoppensunoHHas 3aBMCMMOCTb ABYX ClyYaiHbIX
BE/INYMH

9. MNMpoBepka MUHUMANBHOIO U MakCUManbHOro Pe3ynbTaToOB U3MEPEHWI HA MPUHALNEXHOCTb K FeHepanbHon BbIBopKe.
10. Knacendpmkaumsa metonos KXA.

11. TepMmnyeckuin aHanms. Knaccudukaums TepMmyeckux MeTonoB aHanuaa

12. Macc-cnektpomeTtpus. Macc-cnektpbl. OCHOBHbIE BUAbI MACC-CNEKTPOMETPOB

13. Xpomatorpadpums. OCHOBHbIE MOHATUA 1 ONpPeaeneHns xpoMmarorpadum

14. Wkana anekTpoMarHMTHbIX BONH 1 cnekTp MW, TeopeTmyeckme OCHOBbI 1 NPUHLMMBI METOL0B abCOPOLIMOHHOM
cnekTpockonun MW, ux knaccudpmkauns

15. YnbTpadouonetosas (YD) cnektpockonus. TeopeTndeckne 0CHOBbI MeToAa 1 CBA3b YM-CNEKTPOB CO CTPOEHMEM
BellecTsa

16. NiHdbpakpacHas (MIK) cnektpockonus. TeopeTnyeckne 0CHOBbI MeToaa v cBadb NK-cnekTpoB co CTPOEHUEM
BelecTea

17. CnekTpockonus kombuHaumoHHoro paccesHus (KP). TeopeTudeckue 0CHOBbI MPOUCXOXAEHNS NUHMIA B cniekTpax KP.
ConoctasneHne metogos KP 1 VK cnektpockonunm

18. CnekTpockonus peHTreHoBCKOro nanyyeHns (PU). Xapakrepmctuieckne peHTreHoBCKUe CnekTpbl, 3akoH Moanw.
MprHUKMN peHTreHocnekTpanbHOro aHannsa

19. BnusiHne MeToamku noAroToBku Npobel Ha pe3ynbtatel KXA cogepxaHus marHus B cnnase ®CMr
PEHTreHO-PNYOPECLIEHTHLIM METOAOM

20. ONeKTPOHHO30HA0BbLIN PEHTIEHOCNEKTPANbHbIA MUKpPOAHaNn3
CemecTp 8

TeKyLwUin KOHTPONb

1. KypcoBasi pabota no gucuvnnmHe

Tembl 7, 11

OnpepeneHne reOMeTpNYECKMX NapaMeTpoB rpadoUTOBbLIX BKTKOYEHMI B MUKPOCTPYKTYPE CEpbIX YyryHOB METOAOM
aBTOMaTUYECKOro aHannsa nsobpaxeHuin Im-ageExpertPro 3.
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Kypcosoe npoekTmposaHue no aucumnnmHe ?MeToabl nccnenosaHunii MaTepuanos U NpoLECcCoB? SBNSETCS
NMPOMEXYTO4HbBIM 06LLENPOECCMOHANBHBIM 3TarnoM B 06LEM LUK/E NOArOTOBKM CTyAEHTOB. [1p1 BbINONHEHWW KYPCOBOTO
npoeKkTa CTYOEHT LOMIXKEH CAMOCTOATENbHO PEWNTb HECKObKO METOANYECKNX U MHXEHEPHbIX 3a4aq.

OCHOBHble Lienu KypCoBOro NpoekTUpPoBaHNs:
[l 3akpenneHve cTymeHTaMy 3HaHUA 1 yMEHUi BbIBUPATb, pa3pabaTbiBaTb U MPUMEHSITb UHCTPYMEHTAbHbIE METOLbI 1
METOAVKWN BbIMOMHEHWS UCCNeaoBaHNi U M3MEPEHW KONMYECTBEHHbIX XapakTepucTuk KadyecTsa MaTepuanos nsgenui u
NOKPbITUIA;
[ pa3BuTME HABLIKOB CTYAEHTOB MCMONb30BaHMIS KOMMLIOTEPHbIX METOLOB PaBoThl U UCCNEAOBAHMIA;
[l npoBepka 3HaHWit 1 yMeHWit CTYLEHTOB, NPUOBPETEHHDBIX MPU MPOCTYLMBAHN NEKLMIA 1 BLINONHEHM NAaBOPATOPHBIX
paboT no Kypcy ANCUMUNAVHLI.
Lns 0ocTUXeHUs Luenen KypcoBoro NPOeKTUPOBaHUS CTYAEHT [OMIXEH PelnTb cneayoume 3aaa4u:
[ onpenenntb akTyanbHOCTb BLIBPAHHOM TEMBI, €8 LIEHHOCTb 1 3HAYeHWe ANs UCCNEeNOBaHNS 1 OLEHKU KayecTea
mMaTtepuanos 1 NPOLIECCOB;
[ yrny6néHHo n3yunTb MeTOL LMPPOBOM (CKAHVPYIOLLE) MUKPOCKOMMNK;

MO3HAKOMUTLCS C MHADOPMaLMen Mo MAKPOCTPYKTYpe rpadorTa B BbICOKOMPOYHbLIX FpadouTU3MPOBaHHbIX YyryHax, O
MEeToax KOHTPONSI MUKPOCTPYKTYPbI U O BIUSIHUM MUKPOCTPYKTYPbI rpadouTa Ha CBOMCTBA BbICOKOMPOYHBIX YyryHOB;

[ n3yunTb MeToaMKM NOArOTOBKM 1 06PABOTKI U30BPAXEHNI MUKPOCTPYKTYPbI 1 MOACYETA KONMYECTBEHHbIX EANHUYHbIX
N CTATUCTUYECKMX XapaKTePUCTUK 3N1IEMEHTOB MUKPOCTPYKTYPbI C MOMOLLBIO aBTOMATUYECKOro aHannaaropa
nsobpaxeHus Im-ageExpert Pro 3 (AAN);

[l noarotoBMTL ANSt Pacy&TOB CEPUIO LIMAPPOBLIX MOJENbHBIX M306PAXEHNI BKMIOYEHUI rpadpnTa, ANs YEro BhINOMHUTL
MoAroToBKY 1 06paboTky 3a4aHHOro M306pakeHnst MUKPOCTPYKTYPbl BLICOKOMPOYHOrO YyryHa ¢ nomoubio AAU;
[l nponsBecTn pacuéTbl 3aaaHHbIX CTATUCTUHECKNX XapaKTEPUCTUK BKMIOYEHMI rpadhnTa ¢ nomolbio AAU;

[l nponsBecTn cTaTMCTUYECKYIO OLIEHKY 3aaHHbIX 3aBUCUMOCTEN XapaKTEPUCTUK rpacoUTOBbIX BKIIOYEHWIA;

[ ocbopMuTL KypPCOBOI MPOEKT B COOTBETCTBIN C HOPMATUBHBLIMU TPEBOBAHNAMY, NPELBABASEMBIMA K TEKCTOBBIM
y4ebHbIM LOKYMEHTaM.

MNMopsooK BbINOMHEHWS KYPCOBOMO NPOeKTa BKYaeT crenyowme atanbi:

1. Bbibop TeMbl KypCOBOro NPOEKTa;

2. CocTaBneHve nnaHa npoekTa;

3. Monbop 1 nsyyeHve nuTepatypbl Mo NCcnenyeMmomy Bonpocy;

4. MNopgrotoska n ohopMneHne KypcoBoro npoeKkTa;

5. 3awwuTta KypcoBoro npoekTa.

BapuaHTbl TeM:

1. ViccneposaHme 3aBMCMMOCTUN CPEOHEro 3Ha4YeHus, AMCrnepcun 1 WNprHbLE 4OBEPUTENBHOrO NHTEpBana ans
LLOBEPUTENBHOM BEPOSTHOCTU 95% CcryvaiiHOW BENMUMHbI [Mnowanm rpadoutoBbiX BKKOYEHWA OT NNowWaan n3obpaxeHns;

2. NccnepoBaHve 3aBNCUMOCTY CPeOHEro 3Ha4YeHns, ANCNepcMmn 1 WMPUHbI 0OBEPUTENBHOrO HTEpBana Ans
[OBEepUTENbHOW BEPOSATHOCTU 95% crydariHOW Benn4ymHbl [nowann rpadouToBbiX BKAKOYEHMI OT MUHMMAaNbHOIO pasmepa
(nnowaau) y4nTbiBaeMOro rpacptoBOro BKAKYEHMWS;

3. VccnepoeaHune 3aBUCMMOCTM CPEdHEro 3Ha4YeHns, GUcnepcumn 1 WNMpMHbI [OBEPUTENIbHOrO UHTEpBana ans
LOBEepUTENbHON BEPOSATHOCTU 95% cnyyaHom BenndmHbl K3an.permoHa ot nnowanm rpadputosbiX BKIOYEHWA.

4. ViccnegoBaHue 3aBUCUMOCTY CpeOHEro 3Ha4yeHns, AMCNepcun U WMPUHbI LOBEPUTENbHOrO MHTepBana ans
L0OBEPUTENBHON BEPOATHOCTU 95% cnyvaiHON BENNYM-Hbl BbITAHYTOCTU OT nNaowanmn rpagouToBbIX BKAOYE-HUNA.

5. NccnepoBsaHve 3aBUCUMOCTY CPeaHEro 3Ha4yeHns, ANCNepcumn 1 WPUHbI 0OBEPUTENBHOrO HTEepBana ans
[OBEepuUTENbHOW BEPOSATHOCTU 95% crnydariHOM Benn4ymHbl MNapameTpa dhopMbl rpaconToBbIX BKAKOYEHUA OT MUHUMANbHOMo
pasmepa (nnowann) y4nTbiBaeMoro rpacoMToBoro BKAKOHEHMS.

2. TectupoBaHue

Tembl 7, 8,9, 10

MeTombl UCCNEI0BaHIS CTPOEHIS MaTEePNanos

1. Viepapxusi CTPyKTypbl MaTepUanos:

A ? makpoctpykTypa I Mukpoctpyktypa I cy6etpyktypa [l MesoctpykTypa [l aTomHas ctpykTypa.
B ? makpoctpyktypa [l cy6etpykrypa [ mukpoctpykrtypa I mezoctpyktypa [l atomHas ctpykrypa.
B ? makpoctpykTypa [ mukpoctpykrypa [l cy6etpyktypa [ atommas ctpykrypa.

[ ? makpocTtpykTypa [ cy6erpyktypa I Mukpoctpyktypa I atomHas ctpyktypa.

2. CpencTea n3y4yeHust MakpoCTPYKTypbl:
A ? HeBOOPYXEHHbIV rnas.

B ? ontnyeckunin Mukpockon.

B ? anekTpoHHbI MUKPOCKOM.

[" ? aTOMHO-CUIOBO MUKPOCKOM.

L ? TYHHenNbHbIA MUKPOCKOM.
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E ? PeHTreHoBCckoe nsnyyeHune, yCKopuTenw.

3. CpencTBa U3yyeHns MUKPOCTPYKTYpPbI:

A ? HeBOOPYXEHHbIV rnas.

B ? ontnyeckmnin Mukpockon.

B ? anekTpoHHbI MUKPOCKOM.

[T ? aTOMHO-CMNOBO MUKPOCKOM.

L ? TYHHeNbHbIA MUKPOCKOM.

E ? PeHTreHoBCKOE n3nyyeHune, yCKOpUTENW.

4. CpencTBa nsyyeHns cybcTpykTypbl:

A ? HeBOOPYXEHHbIV rnas.

B ? ontnyeckunin Mukpockon.

B ? anekTpoHHbIA MUKPOCKOM.

[" ? aTOMHO-CUIOBOW MUKPOCKOM.

L ? TYHHenbHbIA MUKPOCKON.

E ? PeHTreHoBCcKkOE N3ny4yeHne, ycKOpUTENN.

5. Cpencrea usy4yeHust ME3oCTPYKTYpbI:

A ? HEeBOOPYXEHHbIV rnas.

B ? onTnyeckunii Mukpockon.

B ? 3neKTpOHHbI MUKPOCKON.

[" ? aTOMHO-CUIOBOV MMKPOCKOM.

L, ? TYHHenNbHbIA MUKPOCKON.

E ? PeHTreHoBCKOE n3nyyeHune, yCKOPUTENN.

6. Cpencrea Usy4yeHus aTOMHOW CTPYKTYpbl:
A ? HEBOOPYXEHHbIV rnas.

B ? onTnyecknin Mmukpockon.

B ? aneKkTpOHHbIA MUKPOCKOM.

" ? aTOMHO-CUIOBOV MMKPOCKOM.

L ? TYHHeNbHbIA MUKPOCKON.

E ? PeHTreHoBckoe nsnyyeHune, yCKopuTenw.

MeToabl uccnenoBaHNs OU3NYECKNX CBOWCTB MaTepmasnos
1. METOLbI MEXAHWNYECKUX UCTbITAHUIA MaTeEPManoB:

A ? cTtatnyeckue.

B ? nnHamnyeckue.

B ? nonyctatnyeckne.

[T ? HenpepbIBHbIE.

2. MNpn MexaHM4eCcKux NCMbITaHUSAX ONPeaensoT:
A ? xapakTeprCTUKUN MPOYHOCTU.

B ? xapakTepncTnku AONrOBEYHOCTMU.

B ? xapakTepncTmkm n3HoCOCTONKOCTH.

[ ? XxapaKTepucTkn KOPPO3UOHHOM CTOMKOCTN.
L ? xapakTepucTvkn NnacTMyHOCTK.

E ? xapaktepuctuku ynpyrociu.

3. Mpun MexaHNYecKmx NCNbITaHMSIX MCNONb3YIOT 06pasLbl:
A ? c HagpesoMm.

B ? c HappbiBOM.

B ? ¢ noopbiBom.

[ ? ¢ HagnomoMm.

[ ? c Bbipe3om.

4. MeTtonbl onpeneneHns anekTpu4eckmnx CBOMCTB:

A ? pedbpakTomeTpus.

B ? amnepmeTtpa v BonbTMETPa, MOCTOBbLIE METOAbI.

B ? namepeHns ontn4eckom akTMBHOCTH.

[ ? namMepeHns TeEpMO 3ANEKTPOLBMXYLLEN Cunbl (3.4.C.).
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L ? noTeHunoMeTprYECKNIA (KOMNEHCALUMOHHBIN), Xonna, namepeHus adpdpekta HepHcTa-OTTUHrCxay3eHa.

5. MeToapbl onpeneneHns onTUYECKNX CBONCTB:

A ? pecbpakToMeTpus.

B ? amnepmeTtpa n BOnbTMETPa, MOCTOBbLIE METOAbI.

B ? namepeHns ontnyeckom akTMBHOCTH.

[ ? N3MepeHns TepMOo ANEKTPOLBMXYLWEN CUMbl (3.4.C.).

L ? noTeHunoMeTprYECKNA (KOMNEHCALMNOHHBIN), Xonna, namepeHus adpdpekta HepHcTa-OTTUHrCxay3eHa.

6. MeTobl onpeneneHns onTUYeCcknux CBOMNCTB:
A ? pecbpakToMeTpus.

B ? 6annuctuyeckuin meton.

B ? ncnonbsoBanns acpcpekta Xonna.

" ? ncnonb3oBaHus seneHns AMP.

I ? MeTOoO MasiTHUKOBBLIX BECOB.

7. MeTonpbl onpeneneHns MarHUTHbIX CBOWCTB:
A ? petppakTomeTpus.

B ? 6annucTtuyeckuin meton.

B ? ncnonbsoBanns acpcpekta Xonna.

" ? ncnonb3oBaHus seneHns AMP.

I ? MeTon MasTHMKOBBLIX BECOB.

8. MeTtoapbl onpeneneHns anekTpPUYECcKrx, ONTUYECKMX, MarHUTHbIX CBONCTB MPUMEHSIIOT NPW N3Y4EeHWM NPOLECCOB:
A ? cTpyKTypoOobpa3oBaHns MaTtepuanos.

b ? paspyweHus matepunanos.

B ? skcnnyatauun matepmanos.

MeTonbl MCCNenoBaHnsa cneunanbHbIX CBONCTB Matepranos
1. MeToabl nccnenoBaHNs aKCnnyaTaunoOHHbIX CBONCTB:

A ? HaTypHble UCMbITAHNS.

B ? nonyHaTtypHble UCMbITAHUS.

B ? npuMeHeHns TexHonornyeckmx npob.

[ ? onpeneneHne peonorm4eckux CBOMCTB.

L, ? cTeHOoBbIE NCMbITAHNS.

E ? pnsnueckoe n maremaTmyeckoe MOLENNPOBAHNE.

2. MeToapbl uccnenoBaHnus TEXHONOMMYECKNX CBONCTB:
A ? HaTypHble UCNbITaHNS.

B ? onpeneneHne obpabatbiBaEMOCTH.

B ? npuMeHeHns TexHonornyeckmx npob.

[ ? onpeneneHne peonormyeckux CBOMCTB.

Ll ? cTeHpoBblE MCMbITAHUS.

E ? dpusmyeckoe n marematmyeckoe MogenupoBaHue.

3. MeTtoabl uccnefoBaHWs TEXHONOMMYECKNX CBONCTB:

A ? onpepneneHune CKIIOHHOCTM K 0TBeny, ycaake, TpelwmnHoobpasoBaHuio.

B ? nonyHatypHble ncnbitaHms.

B ? npuMeHeHne TexHonormyeckmx npoo.

[ ? onpeneneHne peonormyeckux CBOMCTB.

[, ? onpepeneHne cCOBMECTUMOCTM C BoBaBKkaMu (KpacuTensMmn, HanonHUTENsSMM).

E ? onpeneneHune ceapusaemocTu.

3. YcTHbIN onpoc

Tema 11

1. OCHOBHblE CTATUCTNYECKME XapaKTEPUCTUKN CyHaiHOW BEINYMHBI.

2. 3akoHbI pacnpeneneHns cny4yamHon BENNYMHbI.

3. OueHka cooTBETCTBUSA HabnaaeMblx AaHHbIX HOPManbHOMY 3aKOHY pacnpeneneHns (MpoBepka rmnoTes).
4. OtbpacbiBaHNe Pe3KO BblOENSOWUXCS HabNoaeHWIA.

5. OnpeneneHue 0oBEPUTENBHOrO UHTEPBANa ANs CPEeOHEro 3Ha4eHns Cny4aiHow BeIMYUHbI.
6. OueHka rapaHTUPOBAHHOIO YPOBHS.
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7. OueHka BepOSTHOCTM NonafaHns B yCTaHOBNEHHbIE Npeaenb.

8. OnpeneneHne obbéMa HabnoaeHN ans TpebyeMoro NOBEPUTENBHOTO YPOBHS.
9. OueHka BNNSHNS pakTopOB Ha XapakTEPUCTUKM CNyYaiHOW BENUYUHDI.

10. PerpeccuonHbIn aHanma.

Ok3ameH

Bonpochbl kK aKk3ameHy:

1. Nlepapxusi cTpyKTypbl MaTepranos. B3aumMocBs3b cOCTaBOB, CTPYKTYpbI 1 CBOWCTB MaTepuanos. Metonb
1cCcnenoBaHUs CTPOEHUS MaTeEPAnoB

2. OnTnyeckas (CBETOBAsS) MUKPOCKOMUS. PU3NYECKME OCHOBbBI OMTUYECKOM MUKPOCKOMNWK, O/IMHA BOJHbI CBETA U
paspeliatollast cnocobHocTb MeToaa. MNprHUMnanbHas cxema M1Kpockona.

3. MeTobl NOAroTOBKYM WUd-Npob ANs NCCneaoBaHns CTPYKTYpbl Matepuanos
4. Metonbl 06paboTku n3obpaxkeHuit, OCHOBbI CTEPEOMETPUYECKOW MeTannorpadum

5. 9nekTpoHHasi MUKPOCKoMus. PUanyeckme OCHOBbI ANEKTPOHHOW MUKPOCKONUW, BonHbl e Bpoiins, cnocobebl
NONy4YeHNs 3NEKTPOHHbIX NMYYKOB U OCHOBbI 3NIEKTPOHHON ONTWKMW, B3aNMOLENCTBUE SNEKTPOHOB C BEIWECTBOM

6. MpuHUMNBI NpocBeYnBaloWen (TPaAHCMUCCUOHHON) M PACTPOBOW (CKaHUPYOLWeR) SNEKTPOHHOM MUKPOCKOMUW,
3aBMCKMOCTb paspeluaroLieil cnocobHOCTVM MeToaa OT ANMHbI BOMHbI 3NEKTPOHA

7. 30HO0BbIE CcKaHupyowmne Metonbl nony4yeHus I/IH(*)OpMaLI,I/II/I O CTPYKTyp€e Matepunanos. TyHHeﬂbHaﬂ CKaHupyrouwas
MUKpPOCKOoNnA. ATOMHO-cunoBas CKaHupytowas MmKpockonums

8. MeTtoapl paccesHus (andgpakumm) MU 1 KopnycKynsapHbIX n3nydyeHnin. PeHTreHocTpykTypHbii (PC) n
peHTreHodasHblin (PP) aHanns

9. Hepaspywatowue MeTobl uccneaoBaHmsa matepunanos. OcobeHHOCTU, Ha3Ha4YeHWe, Knaccueurkaums MeToaos
10. PagnaunoHHble Hepaspywarowme MeTobl 4edpeKkToCKonNun, KOHTPONS cocTaea U CTPYKTYpbl

11. AKycTuyeckne metoabl 4edpekTOCKONUMU 1 KOHTPONS CTPYKTYpPbI

12. KannnnsipHble MeToabl 0edeKkToCKonmu

13. BuxpeTokoBble (3NeKTpOMarHuTHble), MarHuTHble MeToabl AedeKTOCKONuu

14. Ctatnyeckune ncnbiTaHuUs martepumnanos un I'IOKprTI/II7I. VcnbiTaHus Ha pacTtdaxeHume, Ha cxXartue, Ha I/I3FI/I6, Ha Kpy4yeHue,
onpeneneHne TBépJJ,OCTI/I

15. MeTonbl MEXaHUHECKNX UCNBbITaHNA KOMNO3WLIMOHHBIX MaTepranos C NOAMMEPHO MaTpuLe Ha pacTsXeHne B
cooteetcTeum ¢ FOCT 25.601-80

16. OuHamnyeckme ncnblTaHus. BeicOKOCKOPOCTHBIE MalWMHBI U KOMPbI AN AUHAMUYECKMX (YOAPHBIX) UCMbITAHWUNA

17. MeToAabl uccnenoBaHus ANEeKTPUNHEeCKUnX CBOWCTB martepumnanos. rlpI/IMepr NnpUMeHeHns MeTonoB N3MepeHns
ANEeKTPUNHEeCKUnX CBOWCTB npn marepunanosenyeckmnx nccnenoBaHuAax

18. MeToabl uccnepoBaHUS ONTUYECKNX CBONCTB mMarepunanoB

19. MeTonbl CCNENOBAHUS MArHUTHBIX CBOWCTB Matepuanos. MNprmepbl NPUMEHEHUS METOAOB U3MEPEHMNS MAarHUTHbIX
CBOWCTB NpW MaTepranoBenyeCKX UCCENOBAHNAX

20. MeTonbl nccnegoBaHus Tennon3nyeckmx CBONCTB. NprMeHeHne MeToa0B Npy MccnenoBaHnm
CTPYKTYpOODOpa30BaHMsa MaTepnanos

21. MeTopbl MccnenoBaHns NOBEPXHOCTHOMO HATSXXEHWS U BS3KOCTW pacniaBoB
22. MeToAbl KOHTPONSA pagvauuy 1 pagmaumnoHHbIX CBOMCTB Matepuanos. Jlosnmetpus. PagnomeTpus

23. ViccnenosaHve cneumanbHbiX (OYHKLMOHANBHBIX CBOWCTB MATEPUANOB U NOKPbLITU B NPOLLECCE UX 3KCMayaTauum.
Luknnyeckue nenbltaHns

24. Knaccudukaumsi BUOOB MOBEPXHOCTHOrO paspyweHus getanen. Metoabl nccnenosaHusi KOPPO3MOHHOM, 3PO3NOHHOM
N N3HOCO- CTONKOCTU

25. MeToAbl HaTypHbIX, NOMYHATYPHbIX, CTEHOOBLIX UCMbITAHUIA MATepPVanos, U3AEeNWi U NOKPbLITUI

26. MeToabl uccnenosaHus npoueccos. MeToapl N3MEpPEHNs TeMnepaTypbl

27. dndpchepeHumanbHbIii aHanM3 CTPYKTYPHOYYBCTBATENbHBIX CBONCTB. JudhdpepeHuUmanbHblii TEPMUYECKUA aHanms
28. MeToabl ON3MYECKOro 1 MaTeMaT4eckoro MoLenpoBaHUs MPOLECCOoB

29. MeTtonpbl nccnenoBaHNs TEXHONOMMYECKUX CBOMCTBA marepunanos 1 I'IOKprTMI7I. Onpe,ueneHme CKNMOHHOCTK K yCanke,
TEXHONOrM4eckom XnOokKoTeky4ectn pacnnaBoB

30. MeTonbl onpeneneHust CBapuBaeMoCcTu, NAassieMoCT, CNEKAEMOCTU MaTeEPManoB
31. MeTtoabl onpenenexHns obpabarbiBaEMOCTM pe3aHNeM

6.4 MeTonunyeckue matepuanbi, onpeaensiiowLme npouenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBAHMS KOMMNETEHLMN

B K®Y nelictByet 6anibHO-peATUHIOBAs CUCTEMA OLIEHKM 3HaHW 0byvatowmxcs. CyMMapHO Mo SUCLUMNAVHE (MOOYNiO)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHnBaeTcs B 50 6annos, ntToroeas
chopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annoB n MeHee - "He 3a4TeHo".
[ins ak3ameHa:
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86 H6annos 1 6onee - "OTANYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma
KOHTpOns

Mpouenypa oueHNBaHUS 3HAHWUN, YMEHUIN, HAaBbIKOB U (UK) onbiTa
[efATeNIbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OPMUPOBaAHNA KOMMNETEeHLUA

KonuuyectBO
6annos

dr1an

Cemectp 7

TeKyLLUA KOHT

ponb

TectupoBaHue

TecTupoBaHne NPOXOAUT B MMCbMEHHOM (DOPME UMK C NCMONb30BaHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOonnyecTea 3amaHuii. OLeHKa BbICTABASETCS B 3aBUCUMMOCTY OT
NPOLEHTA NPaBU/bHO BbINONHEHHbIX 3a4aHUA.

NabopaTopHble
paboTbl

B ayoutopum, ocHawéHHOI COOTBETCTBYOWMM 060pyAOBaHMEM, 0Byyarowwmecs
NPOBOASAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN
NPakTKO-OPUEHTMPOBAHHbBIX TexHoNoruniA. OLEHNBAKOTCS 3HAHWE MaTepuana u
YMEHWE NPYMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

40

KoHTponbHas
paboTta

KoHTponbHas paboTa NpoBOAMTCS B Yacbl ayauTOpHOW paboTbl. Obyyarowumecst
nonyyarT 3aLaHus Ans NpoBEPKU YCBOEHUS MPoaeHHOro MaTepvana. Pabota
BbIMOJIHSIETCS B MMCbMEHHOM BUAE U chaéTcs npenoaasatento. OueHnBarTes
BnafeHne maTepranoMm rno TemMe paboTbl, aHANUTUYECKME CNOCOBHOCTM, BafeHve
METO4AaMM, YMEHUS 1 HABbIKW, HEOOXOAMMbIE [J1sl BbINONHEHUS 3a0aHUA.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMAUHBI. OK3aMeH
MPOBOLWTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
comepxarcs BONpockl (3anaHns) no BceM tTemam kypca. Obyyarowemycs naércs
Bpems Ha noaroTosky. OueHnBaeTcs BNafeHme MaTepranom, ero CUCTEMHOE
OoCBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NP
aHanuse NPobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKX 3aAaHNA.

50

CemecTp 8

TeKkyL i KOHTPOb

Kypcosas
pabota no
ancumnIvHe

Kypcosyto paboTy no avcumnnnHe obyyarowmecst NuwyT caMmoCcToATENbHO A0Ma.
Tembl 1 TpeboBaHus kK paboTe popMynmpyeT npenoaasarenb. BoinonHeHHas
paboTa cnaércsa npenoaasatenio B cOpolopoBaHHOM Buae. B pabote
npennaraeTcs COBCTBEHHOE peLleHre onpeaenéHHon TeopeTnYeckomn unm
npakTnyeckol npobnembl. OLeHNBaOTCS NpopaboTka MCTOYHUKOB, NMPUMEHEHWE
nccnenoBaTenbCKX METOLOB, NPOBEAEHNE OTAENbHbBIX CTaANUA NCCNeaoBaHUs,
(pOpMy/MpOBKa BbIBOAOB, cobntoaeHne TpeboBaHnil K CTPYKType U 0pOpMIEeHMIO
paboTbl, CBOEBPEMEHHOCTb BbIMOMHEHUS.

45

TecTnpoBaHue

TecTupoBaHne NPOXOAUT B MUCbMEHHOW (DOPME UK C NCMONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyvatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo
TECTOBbIX 3aaHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

YCTHbIN onpoc

YCTHbIA OMPOC NPOBOAUTCS HA NPAKTUYECKUX 3aHsATMsX. Obydatolmnecs
BbICTYNaloOT C AOKNaAaMu, COOBLIEHUAMN, AOMONHEHNSIMUI, YHaCTBYIOT B
LNCKYCCWK, OTBEYaloT Ha BOMpochl npenoaasatens. OLUeHNBAeTCS YPOBEHb
JoMallHel NoAroTOBKM MO TemMe, CoCOBHOCTb CUCTEMHO M IOMMYHO U3naratb
MaTepuan, aHanMsmpoBaTb, POPMYNNPOBATL COGCTBEHHYIO NO3ULINIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BOMPOCHI.

9k3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMNCLMMNAUHBI. OK3aMeH
MPOBOLWTCS B YCTHOM MW NMUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNaaeHue MateprasnoMm, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin U PeWeHNN NPaKTUYECKNX 3aAaHNiA.
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7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)
OcBoeHMe aucLUMnnnHbI (MOoyNs) npeanonaraeT U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

CtpaHunua 20 ns 27.
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- B NeyaTHoM Buge - B HayuHon 6ubnunoteke uM. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C NpaBuiamu nonb3oBaHus HaydHol 6ubnmoTekoii.

OnNeKTPOHHbIE N30aHUS OOCTYMHbI AUCTAHLUMOHHO 13 NtoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3LaHWA BUHNNOTEUHbIN
ooHA AomxeH ObITb YKOMMIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxooro u3 n3gaHnini OCHOBHOWM nuTepaTypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepedyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOOXOAMMON OJ1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxonmutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB NMHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI AUCLMMNMNHBI (MOaYIIs)

Wccneposatenbckuin LeHTp Mogmdomkatop - www.modificator.ru
CUCTEMbI MAHOPAMHOW MUKPOCKORMWM - https://siams.com/
TukcomeT ? cuctema aHanusa n3obpaxeHuid ¢ Mukpockona - https://thixomet.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoOMeHoaLmm

nekumu Mepen Hayanom Kypca nekumin pekoMeHayeTCcs NPOBECTN BXOLHOW KOHTPOb 3HAHUA CTYAEHTOB Ha
YCMNEWHOCTb NPeaBapuUTENBHOMO YyCBOEHNS amcumnnnH umknos EH v OMNA: Matematuku,
WHdbopmatukn, dusnku, Xummnm, MateprnanoseneHns, TexHonorum Marepmanos U NOKpbITURA,
MeTtponorun, CTaHgaptnsaummn n ceptudomkaumm ans pacCTaHoBKM akLEHTOB NPW YTEHUU NEKLMIA B
COOTBETCTBUM C YPOBHEM 3HAHWI A5 MOBbIWEHNS 3¢OPEKTUBHOCTY YrNyONEHHOro N3y4YeHnst METOANK
MaTepranoBeiyYeCKOro UCCNeNOBaHMS, KOTOPOE 3aTeM ByneT pa3BnTo B Kypcax cneumanbHbIX
ancumnnmi ?KOHCTPYKUMOHHbIE, 3alUMTHbIE U crieunanbHble BONTOKHUCTbIE KOMMO3UTbI?,
?PUN3NKO-XNMUS N MEXAHWKA KOMMO3ULMOHHBIX MaTepuanos?, ?l1poekTnpoBaHme TEXHONOrNYEeCKmX
NpOLLECCOB NPOM3BOA-CTBA M3AENNIA U3 BONOKHUCTbIX KOMNO3MTOB?, ?MeToabl onTuMmuaauum
KOMMO3UTHbIX cuctem?, ?PacyeT Ha NPOYHOCTb U METOAbl UCMbITAHWUIA KOMMO3UTHBIX KOHCTPYKUMIA?.
PekomeHayeTcs nepeq Ha4anoM Kaxaoi nekumn OTBETUTb Ha BOMPOCH! CTYAEHTOB N0 MaTepuanam
npeLbloylei Nnekuum, NosIiBUBLINMCS B CaMOCTOSATENbHON paboTe.

PekomeHayeTcs B neKUMSAX MaKCUManbHO MCMONb30BaTh BU3yalNbHbIA MaTepuan B Buae punbmMoBs U
npeseHTaumnm.

npaktudeckue | Llenb npakTnyeckux 3aHATUn ? HayYnMTb CTYAEHTOB BbIOUpPaTb MHCTPYMEHTASbHbIE METOAbI 1

3aHATUS METOIVKW BbIMOMHEHMS! UCCNedoBaHWiA, UCMbITAHWA 1 U3MEepeHUii NnapaMeTpoB KayecTeBa Matepuarnos,
N30enuii, a Takxe SIBNEHNUI 1 NPOLECCOB, NPOUCXOASWMX B HUX Ha PasfnyHbIX CTaausix NonyYeHns,
0bpaboTkn, nepepaboTkn 1 aKcnnyaTaumm U3nenmii.
PekomeHayeTcs npakTnyeckue 3aHSTUS NpoBoauTb B cBOBGOAHON oOpMe C MaKkCUMasbHbIM NYHBIM
NPUMEPOM NPaKTUYECKMX NCCNedoBaTeNbCKMX, KOHTPONMPYIOWMNX N UCMbITaTeNbHbIX OeACTBUIA.

nabopatopHble| Llenb nabopaTopHbIX 3aHATWIA ? HAYYNTb CTYLEHTOB MPUMEHSTb MHCTPYMEHTANbHBIE METOAb! U
paboTbl METOLMKM BbINONHEHNS UCCNELOBAHWIA, UCMbITAHUIA U M3MEPEHNI NapaMeTPOB KayecTsa MaTepranos,

N3LENnin, a Takxe sIBNEHNI 1 MPOLECCOB, NPONCXOLAIMX B HAX HA Pa3NNYHbBIX CTAANsX MONyYEeHUs,

06paboTku, nepepaboTku 1 aKCnayaTauum U3nenui.

PekomMeHoyeTCs NpakTU4eCKMe 3aHATUS NPOBOANTL B CBOBOAHON (hOpME C MAKCMMaTbHBIM YHBIM

NPUMEPOM NPaKTUYECKUX UCCNELOBATENBCKIX, KOHTPONMPYHOLWMX U UCMbITATENbHbIX AEACTBUNA.

MpumepHbI NnaH nabopaTtopHol paboToi:

1) TeopeTuko-MeToooNoOrM4eCKmin aHanna nccnenyemon

obnactu.

2) O3HakoMneHre ¢ 060pyLOBaAHNEM.

3) MNpoBeaeHne ncnbITaHUiA, KOHTPONSI.

4) MoaroToBka oT4eTa no nabopatopHoit pabote.

5) SawwuTta nabopatopHoli paboTbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 21 us 27. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm
martepunanos".

Bup pabot MeTtoaunyeckue pekomeHaauum

camoctosi- | Llenb camoctositenbHoit paboTbl CTYAEHTOB - 3aCTaBUTb CTYAEHTOB HAYYUTbCS CAMOCTOSTENIbHO
TenbHas BblBVpaTh MHCTPYMEHTalNbHblE METOLbl U METOAUKW BbIMNOSIHEHMS UCCNEA0BaHUIA, UCNbITAHWIA 1
pabota n3MepeHnin napamMeTpoB KayecTsa Matepuasnos, U3LeNnii, a TakxXe SBeHNA 1 NPOLLECCOB,

MPOUCXOOSWMX B HAX HA pa3nUYHbIX CTaansx nonydyeHus, obpaboTkn, nepepaboTkin 1 aKcnnyataumm

n3nenun.

PekoMeHayeTcsi CTyAeHTaM He OTNbIHMBaTb OT CAMOCTOATENbHOWM paboThl, YATATb PEKOMEHOYEMYIO

nuTepaTypy, NPoOBOANTb NOUCK MHCpopMaLMKn B Bubnnoteke n NHTEpHeTe.

TecTmnposaHune Llel'lb TECTUPOBAHNA - NPOBEPUTb 3HAHUA CTyAEeHTaMN NHCTPYMEHTalbHbIX METOO0B U METOAUK
BbIMONHEHUSA VICCJ'Ie,D,OBaHI/IVI, VICI'IbITaHVII7I, KOHTpONA n I/I3MepeHI/II7I napamMeTpoB Ka4yecTea MaTepmnanos,
msnenwﬁ, a Takxe SBNeHnin n npoueccos, NPoNCXoodaWmnx B HUX HA pasiM4HbIX CTagnax nony4eHuns,
06paboTku, nepepaboTku 1 aKcnayaTauum N3Oenui.

C y4éTOM HN3KO NOArOTOBNEHHOCTUN CTYAEHTOB PEKOMEHOyeTCs NPOBOANTb MOBTOPHbIE
MHOrOKpaTHble TECTUPOBaHNA L0 TeX Nop, Noka He ByayT uMn HabpaHbl 6an/bl, COOTBETCTBYOWNE
oueHke "xopouwo”

KOHTponbHas | Llenb koHTponbHol paboThl - NPOBEPUTL YMEHWE CTyAeHTaMy pelwaTb 3anaqv Beibopa

pabota WHCTPYMEHTANIbHBIX METOLOB U METOAVK BbINONHEHWS UCCNELOBaHNMA, KOHTPONS U UCTbITAHWIA
MaTtepuanoB Ha npuMepe o6nactu cneunanbHbIX CBOMCTB MaTepranos pasnnyHoOro HasHa4YeHms.
PekoMeHoyeTcsl CTyneHTaM NS BbINONHeHWsl paboTbl YATaTb PEKOMEHOyeMyto nuTeparypy, Ho 6onee
- NPOBOAUTL MOWCK MHApopMaumMn B 6MBNMOTEKE N UHTEPHETE.

3K3ameH Llenb ak3ameHa ? NpoBepuTb 3HAHWSA CTYAEHTaMN NHCTPYMEHTaNbHbIX METOA0B U METOAMK
BbIMOJIHEHNS UCCNIeN0BaHNI, UCMbITAHWNIA, KOHTPONS U M3MEPEHNIA MapaMeTpoB KayecTsa Matepunanos,
N3gennii, a Takxe SIBNEHUA 1 NPOLLEeCCOB, MPOUCXOOSAWMX B HAX HA Pa3NNYHbIX CTAANSAX NONMyYeHus,
06paboTku, nepepaboTku 1 aKcnayaTauun N3Oenui.

PekomeHoyeTcs Ha aKk3aMeHe AomnyckaTtb NOMb30BaHMUE NOOLIMU NCTOYHMKAMU, B TOM Yucne
yuyebHMKaMu, KOHCNEKTaMmM NeKUWi, opyror y4ebHoOM 1 cneunanbHOn nuTepaTypoi 3a UCKIYEHEM
cetu nHTepHeT. OTBEThbI rOTOBUTb B MMCbMEHHOM Buae. OTBETbl Ha BONPOCHI NPUHMMATb B YCTHOW
popMe, 3abpar HanMcaHHbIA BO BPEMS MOArOTOBKM K OTBETaM TekCT. OLeHMBaTh NPaBUibHOCTb
0TBeTa, IErkoCTb HaNMcaHns u oTeeTa, NOHNMMaHNe CTYAEHTOM TOro, YTO FOBOPMUT.
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Bug pabot MeTtoaunyeckue peKkoMeHaauuu
KypcoBas Llenb kypcoBoii paboTbl ? NPOBEPUTL YMEHUE CTYAEeHTaMn paspabatbiBaTe METOAMKU U MPOBOLAMTb
paboTta no | uccnenoBaHWs CTPYKTYpPbl MaTepUanoB COBPEMEHHBIMU MHCTPYMEHTANbHBIMU METOAAMU U
ONCUMNNIMHE | METOAMKAMUW BbINONHEHUS UCCNEA0BAHWM, UCMbITAHWIA, KOHTPONS N M3MEPEHUI NapaMeTpoB KavyecTsa
mMaTtepuanos, UMeLMMIUCS B apceHane obyyatowein kadenpbl.
Mops oK BbINOMHEHNS KYPCOBOro NPOEKTa BKAOYAET cnemytowme atansbi:
1. BoIbOp TeMbl KYPCOBOro NPOEKTa;
2. CocTaBneHune nnaHa npoekTa;
3. Monbop v nlyyeHre nutepatypbl NO UCCNeayeMoMy BOMPOCY;
4. MoparoTtoska 1 0QopMNEHE KypCcoOBOro NpoekTa;
5. 3awmTa KypcoBoro npoekra.
2. Bbibop TeMbI 1 COCTaBNEHUE NNaHa KypCOBOro npoekTa
BbinonHeHme KypcoBOro NpoekTa sABAseTcs O4HUM U3 BaXHbIX MOMEHTOB NOArOTOBKM CreumnanmcTa,
noaToMy LenecoobpasHo BbIbUpaTb TEMY C y4ETOM BO3MOXHOCTM eé fanbHelweli pa3paboTtku 1
MCMNONb30BaHNS B AUMNNOMHOM paboTe. Boibop TeMbl KypCcOBOro NpoekTa 13 yTBepXAEHHOIO Ha
o4YepenHoi y4ebHbI rof NepeyHst TeM OCYLIECTBASIETCS CTyAEHTaMU OAHOM rpynnbl CAMOCTOATENBHO
MO OCTaTOYHOMY MPUHLANY.
CTyneHT, Xenawwunii BbINOAHWUTL KYPCOBOM NPOEKT Ha TEMY, HE NPEOYCMOTPEHHYIO YTBEPXAEHHBIM
nepeyYyHeM TeM Ha TeKylmid y4ebHblA rog, LonxXeH 060CHOBATb CBOM BbIOOP, COrnacoBath TeEMy C
pyKoBOAMUTENEM KYPCOBOIrO MPOEKTUPOBAHUS U NONY4MTb HA HEE paspelleHune y 3aBeylowero
Kagoenpon.
KypCoBOi4 NPOEKT BbIMONHSETCSA CTPOro B COOTBETCTBUM C pa3paboTaHHbIM 1 YyTBEPXKAEHHBIM C
Hay4HbIM pykoBoauTenem nnaHoM. CTpyKTypa KypcoBOro npoekra BKo4YaeT:
1. pacyéTtHas yacTb;
2. rpagomyeckas 4acTb;
3. peLeHsuns.
MnaH KypCcoBOro NpoekTa [OMKEH packpbliBaTb TEMY KYPCOBOro NpoekTa, cnocobcTBoBath
DOCTUXEHMIO €€ Luenn n peanvsaLmm nocTaBneHHbIX 3a4ay.
KonunyecTBo rnae B OCHOBHOM YacTu paboTbl 3aBMCUT OT xapakTepa U CNOXHOCTY BbIOPaHHON TEMBbI.
B npouecce NoarotoBky KypCoOBOro NpoekTa MOXET BO3HUKHYTb HEOOX0AMMOCTb YTOUHEHNS U
[LONONHeHNs nnaHa. Bce n3ameHeHWs, BHOCUMbIE CTYAEHTOM B MaH, OOMXHbI ObITb COrnacoBaHbl ¢
Hay4HbIM PYKOBOAMTENEM.
3. Moabop v n3yyeHne nuTepatypbl No nccneayemoi npobneme
MN3y4yeHne BONpoCcoB No TEME KYPCOBOro NpoekTa HeObX0AUMO Ha4YMHATb C Y4EOHMKOB, y4ebHbIX
nocobuii 1 MoHorpacpwit. Mpu aToM 0coboe BHUMAHME crendyeT yaensTb nuTepaTtype nocnenHux 5
net. OfnHako Hambonee COBPEMEHHbI MaTepran no Nccnesyemoin npobneme MOXHO HaMTLK B
Nepuoanyeckon TEXHUHECKOM U Hay4HON nevaTu, a Takxe B cetu Internet. [Mpu aTOM ns nayveHus
PEKOMEHOYIOTCS Takne XypHarbl 1 CaiTbl Kak:
? ?3aroToBuTENbHbIE NPOM3BOACTBA B MAWMHOCTPOEHNN?,
? ?Nutenwmk Poccun?,
? ?NluteiiHoe NPOM3BOACTBO?
? ?MeTannyprus MawWNHOCTPOEHNS?
? ?3aBopackas nabopartopus. narHoctrka matepuanos?
? ?KoHTponb. dunarHoctmka?
? www.nexsys.ru
? www.siams.com
? www.thixomet.ru
? www.videotest.ru
Mpwu paboTe ¢ NMTEpaTypoit CTYAEHT COCTABNSET KOHCMEKTbI, B KOTOPbIX M31araeT OCHOBHbIE
MOMNOXEHWUS! TOrO UM MHOTO NIUTEPATYPHOro MCTOYHMKA, NoMeLaeT UMGPOoBbIe JaHHble C yKa3aHuem
ncToyHMKa. Bce naHHble [OMKHbBI NEPUMOANYECKM MOMOMHATLCS U KOPPEKTUPOBATLCS B X04e PaboThl.
B nTore pabotbl C nUTEpPATypOi CTYAEHT OOMKEH COCTaBUTb CMMCOK UCMONb30BAHHOM NUTEpaTypbl U
MCTOYHMKOB, KOTOPLIA NpunaraeTcs K BoIMONHEHHO paboTe.
4. BbinonHeHWe KypcoBOro npoekTa
KypcoBoii npoekT ? pesynbtaT caMoCTOATENbHON TBOPYECKOR paboThl cTyneHTa. Mo xapakTepy
BbINONHSiEMas pabota AenuTCs Ha PACYETHYIO U rPadoUYEcKyto 4acTu.
Ob6beM KypcoBOro npoekTa [AoNXeH coctaensaTb 20 ? 40 cTpaHuML, NeYaTHOro TeKCTa PacyETHOM YacTu
6e3 NpUNoXeHWit 1 3-7 nnakaTtos rpadnyeckolt YacTu.
KypcoBoii npoekT gonxeH oteevatb 0bwmM TpeboBaHnsaM, NpeabaBNSEMbIM K
Hay4YHO-UCCneaoBaTenbeko paboTe, TEKCTOBBIM y4eOHbIM OKYMEHTAM U APYroi NPOeKTHOW
JOKyMeHTauumm.
4. 1. CTpyKTypa 1 cogepxaHue pac4ETHON YacTu.
PacuéTtHas 4yacTb OonXHa cogepxarb:
TUTYNbHbBIA NUCT;
[ conepxanve;
[ BBEmEHME;
[ ocHoBHas yacTs;
[ 3aknioueHve;
[ cnvicok 1cnonb3oBaHHbIX UCTOYHNKOB 1 AUTEPATYPHI:
DAEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

yCTHbII7| onpoc Lenb YCTHOro onpoca - NnpoBepunTb B I'IpOCTOI7I oopMe 3HaHUA CTydeHTaMN UHCTPYMEHTaNbHbIX
METOLO0B N METOAUK BbINOMHEHNS NCCNEOOBAHUIA, UCMNbITAHWUIA, KOHTPOJIA U |/|3MepeH|/||7| napameTpoB
Ka4vyectea Matepumanos, W3LENVIA, a TaKXe SBNEHUNA npoueccos, nponcxogdawmx B HAX Ha pPa3/IndHbIX
cTaaungx nonyvyeHusd, 06pa6OTKI/I, nepepa60TKV| n aKcnnyarauunmn n3aenvia.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucuunavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITeNbHOM PaboThl 0OYYaIOLWMNXCS, YKOMMIEKTOBaAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTYNbS) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHMUS K ceTn "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopartopus.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBaNUAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMOCTK B 0Opa3oBaTe/ibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTAE NHpopMaLMK 0By4YaoWMMNCs MHBANIMAAMI U NNLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TEKCTOBOW BepCUM No6Oro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPeACcTaBnTb B pa3nnyHbIX Buaax 6e3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TeKcTa U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW A58 06y4atowmxcs BOCIPUHUMATL OLHY U Ty XXe MHPOPMaLMI0 U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin U CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMA 4N Nepeaayn MHGopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NpuMeHeHne oNCTaHUMOHHbIX o6pa303aTeanb|x TEXHONOrnin ang opraHnsaumm oopM TeKYLLEro 1 NPOMeXYTO4YHOro
KOHTPONA;

- YBENNYEHME NPOLOMIXKXNTENIbHOCTU caaqm oby4atolwMcst UHBaANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTAaHOBNEHHOW MPOAONXUTENBHOCTU UX COAYN:

- NPOAONIXXUTENIbHOCTU CcOa4n 3a4éTa UM aK3ameHa, npoBoaonMOro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 22.03.01

"MatepuanoseneHume n TexHonorum matepmanos” n npodunio noarotoskn "MartepuanoseneHme n TEXHONOrNM HOBbIX
marepuanos”.
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Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm
martepunanos".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.3 Metoab! nccnenoBaHus, KOHTPOS N UCTIbITAHNS
marepuanos

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEPMANoB

Mpodpunb nogrotoBkn: MaTtepranoBefeHNE Y TEXHONOMMU HOBbIX MATEPUANOB
Keanndpvkaums BbinyckHvka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. 3oTknH B.E. MeTogonorus Beibopa MaTepmanos 1 yNpOYHSIOWMNX TEXHOMOT WA B MAWWHOCTPOEHNN : y4ebHuk / B.E.
30TKVH. - 4-e n3g., nepepadb. u gon. - M. : U1 'GOPYM' : UHDOPA-M, 2017. ? 320 c. - (Bbicwee obpasoBaHue). - Pexunm
noctyna: http://znanium.com/catalog/product/854427

2. Kpuwradposny B.U. dusnko-xmmmyeckue metonbl nccneposanuns / B.W. Kpunwrtadosuy. - M.: Dawkos v K, 2018. - 208
c.: ISBN 978-5-394-02842-7. - Pexum pgocTtyna: http://znanium.com/catalog/product/513811.

3. NNebyxos, B.N. ®n3unko-xuMmuyeckme MeToabl MCCNenoBaHns [OnekTPoHHbIA pecypc] : yuebHuk / B.W. Jlebyxos, A.W.
Okapa, J1.MN. NaBntoyeHKoBa. - ANeKTPoH. AaH. - CaHkT-MeTepbypr : JlaHb, 2012. - 480 c. - Pexum goctyna:
https://e.lanbook.com/book/4543

JdononHutenbHaa nuteparypa:

1. CTatncTnyeckme MeETopl aHann3a faHHbIx : y4ebHuk / J1.U. HueopoxkuHa, C.B. ApxeHosckuid, A.A. Pyasira [v op.] ;
nop obL. ped. o-pa 3KOH. Hayk, npod. J1.. HusopoxkuHoi. ? M. : PUOP : UH®PA-M, 2016. ? 333 ¢. ? (Boicwee
obpasosaHue: bakanaspuar). ? www.dx.doi.org/10.12737/21064. - Pexum gocTyna:
http://znanium.com/catalog/product/556760

2. MeTobl 1 cpeacTBa KOMNIEKCHOMO CTATUCTUYECKOrO aHanmn3a AaHHbIx : yueb. nocobue / A.MN. Kynauyes. ? 5-e nag.,
nepepab. n gon. ? M. : UHDOPA-M, 2017. ? 484 c. ? (Beicwee obpasoBaHue: bakanaspuar).
www.dx.doi.org/10.12737/25093. - Pexum goctyna: http://znanium.com/catalog/product/814362

3. NHpopmaumnoHHble CUCTEMBI yNpaBneHns Ka4eCTBOM B aBTOMATU3UPOBaHHbIX U aBTOMATUYECKNX NPOM3BOACTBAX :
yueb. nocobue / A.J1. FannHosckuii, C.B. Boukapes, N.H. Kpasuerko [ ap.] ; non pea. AJ1. FanvHosckoro. ? M. :
NHDPA-M, 2019. ? 284 c. ? (Bbiclee obpasosaHve: bakanaspuar). ?
www.dx.doi.org/10.12737/textbook_5af03c5f781ea2.32722191. - Pexxum gocTyna:
http://znanium.com/catalog/product/996022

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 26 us 27. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma ancumnnvHbl "MeToabl uccnenoBaHns, KOHTPONS 1 cnbiTaHua matepuanos”; 22.03.01 "MaTepuanosefeHve 1 TexHonornm
martepunanos".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

£1.B.[1B.3 Metoab! nccnenoBaHus, KOHTPOS N UCTIbITAHNS
marepuanos

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpaenenue nogrotosku: 22.03.01 - MarepuanoBeneHvne 1 TEXHONOTUU MaTeEpPMAanoB
Mpodounb noarotoskun: MatepuanoseeHme U TEXHONOrMN HOBbIX MaTepPUanos
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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