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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

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

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-13 CNOCOBHOCTbIO NCNONb30BaTh HOPMATMBHBLIE M METOANYECKME MaTepUansbl
0151 NOArOTOBKU U OCPOPMIEHNS TEXHUYECKMX 33 0aHMWIA HA BbINONHEHNE
M3MepPEeHWiA, NCNbITaHWUIA, HAYy4HO-UCCNENOBATENBCKIX M
OMbITHO-KOHCTPYKTOPCKMX paboT

MK-3 rOTOBHOCTbIO UCMOIb30BaTb METOAbl MOLAENNPOBAHNS NP
NPOrHO3MPOBaHUM 1 ONTUMMU3ALUN TEXHONOMMYECKNX NPOLLECCOB 1 CBOMCTB
MaTepuanos, CTaHgapTu3aumm u ceptudpukauum matepumanos 1 npoLeccos

MK-5 FOTOBHOCTbIO BbIMOMHSATb KOMMNEKCHbIE NCCNEL0BAHNS U UCNbITAHWUS NPK
N3y4eHnn MaTepuanos 1 U3LENWi, BKNoYas CTaHOapPTHbIE U
cepTUMKaLMOHHbIE, MPOLECCOB MX NPOU3BOACTBA, 06paboTkm n
mMoamndpukaLmm

MK-8 rOTOBHOCTbIO UCMOMHATL OCHOBHbIE TPeBOBaHNS Aenonpon3BoacTBa
NPUMEHUTENBHO K 3anUCSM 1 NPOTOKONaM; OGOOPMAIATL MPOEKTHYIO U
paboyyto TEXHNYECKYHO AOKYMEHTaLUMIO B COOTBETCTBUM C HOPMaTUBHbLIMI
[NOKyMeHTaMum

MnK-9 rOTOBHOCTbIO Y4aCTBOBATL B pa3paboTke TeXHONOrMYecKnx npoLeccos
Npon3eoacTea 1 00paboTKy NOKPLITUA, MATEPUANIOB U M3AENUIA U3 HIX,
CMCTEM yrnpaBneHnsi TEXHONOrMYeCKMMI NpoLieccamm

BbInyCcKHUK, OCBOUBLWIWIA ONCLMMINHY:
JonxeH 3HaTb:

D hunanyeckune aBneHus, nexawme B OCHOBE METOLOB UCCNENOBaHUS U KOHTPONSA COCTasa, CTPYKTypbl U CBOWCTB
marepuasnos, NOKPbITUIA N NPOLLECCOB B HNX, Knaccuunkaumio METOO0B MO 3TUM SABNEHUAM;

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

[l npakTnyeckne BO3MOXHOCTN METO00B U I/ICFIOJ'Ib3yeMOI7I annapartypbl B uccnenoBaHun N KOHTpONe CoctaBa,
CTPYKTYypPbI 1 CBOWCTB martepunanos n I'IOKprTI/II7I, SABNEeHUN U npoueccoB B HAX Ha pPa3NNYyHbIX CTaansax nony4yeHun4,
0bpaboTkn, nepepaboTkm 1 aKCnnyaTaumm;

[l MeToabl NPSIMBIX 1 KOCBEHHBIX M3MEPEHUit 1 06PaBOTKN Pe3yNbTaToB;

[ MeTponoruyeckyio TEXHIKY ANsi KOHKPETHBIX U3MEPEHWIA;

[l Hepaspywatowme MeTOabl KOHTPONS MaTEPUANOB, U3AENNI 1 KOHCTPYKLMIA;

[ BO3MOXHOCTN MCMONL30BAHMS MONYYEHHBIX PE3YNbTATOR UCCNEAOBAHMIA B MPAKTUYECKUX LENsX Ans paspaboTku
HOBbIX MaTEPUanoB, ABEHWIA 1N MPOLECCOB B HUX, OLEHKU N NPOrHO3UPOBAHNS UX TEXHONOrNYECKMX U
9KCMNnyaTaLuMOHHbIX CBOMCTB.

HonxeH ymeTb:

NPVMEHSATb B UCCNEN0BATENbCKOW U MPON3BOACTBEHHON NPaKTUKeE:

[l domamnyeckne aBneHns, nexatime B 0CHoBe METO40B UCCNeN0BaHNA U KOHTPONA COCTaBa, CTPYKTYPbI U CBOWCTB
martepnanos, I'IOKprTVII7| M MPOLLECCOB B HUX, KNaccugukauuo MeTo40B Mo 3TUM ABNEHUSM;

I NPVMHUMN paboTbl M KOHCTPYKLMIO TUMOBbIX YCTPOWCTB U NPMBOPOB, NCMONb3yeMbIX B AaHHbIX METOAAX
ncecnenoBaHuin U UCMbITAHWUIA,

I:l npakTnieckne BO3MOXHOCTN METO00B U VICI'IOﬂbSyGMOVI annapartypbl B uccnenoBaHn n KOHTpONe CoCctaBsa,
CTPYKTYypbl 1 CBOWCTB martepunanos n I'IOKprTI/IVI, SABNEHUI 1 npoueccoB B HAX Ha Pa3NnyHbIX CTaonsax nony4yeHun4,
06paboTku, nepepaboTku 1 aKcnnyaTaunm;

[ MeTombl NPSIMBIX 1 KOCBEHHbIX U3MEPEHUIt 1 06paBOTKN Pe3yNbTaToB;
[l meTponoruyeckyio TEXHIKY NSt KOHKPETHBIX U3MEPEHWIA;
[l Hepaspywatowme METOabI KOHTPONS MATEPUANOB, N3OENNIA 1 KOHCTPYKLMIA;
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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

[I BO3MOXHOCTN NCNONb30BaHUA NMONYyYEHHbIX Pe3yNnbTaToB nccnenosaHuin B npakTn4ecknx uendax ons pa3pa60TKv|
HOBbIX MaTepunanos, SABNIEHUI 1 npoueccoB B HMX, OLEHKN N MPOrHo3nMpoBaHNA NX TEXHONTIOTNMYECKNX N
aKcnayataumMoHHbIX CBOWCTB.

JHonxeH Bnagetb:
HaBblkaMn NpyMEHeHUs B NCCNeNOBaHMAX Y MPOU3BOLCTBEHHOW MNPaKTUKN 3HAHWIA:

[l dousnyeckne aBneHus, nexatme B OCHoBe MEeTO40B UCCNEeNOBaHNA U KOHTPONS cocTaBa, CTPYKTYpbl U CBOWCTB
martepnanos, I'IOKprTI/II7| M NPOLIECCOB B HUX, KNACCUOUKALIMIO METOA0B MO 3TUM SBNEHUSM;

I NPVMHUMN paboTbl M KOHCTPYKLMIO TUMOBbIX YCTPOWCTB U NPMBOPOoB, NCMONb3yeMbIX B AaHHbIX METOAAX
ncecnenoBaHuUim U UCMbITAHWUIA,

D npakTnieckne BO3MOXHOCTN METOO0B U I/ICI'IO}'IbSyeMOVI annapartypbl B uccnenoBaHn n KOHTpONe Coctasa,
CTPYKTYypbI 1 CBOWCTB martepunanos n I'IOKprTI/II7I, SABNEHUN U npoueccoB B HAX Ha Pa3NnyHbIX CTaonsax nony4yeHu4,
06paboTku, nepepaboTku 1 aKcnnyaTaunm;

[l MeToabl NPSIMBIX 1 KOCBEHHbIX U3MEPEHUIt 1 06paBOTKN Pe3ynbTaToB;
[l meTponoruyeckyio TEXHIKY NS KOHKPETHBIX U3MEPEHWIA;
[l HepaspyLwatowme METOabI KOHTPONS MATEPUANOB, N3OENNIA 1 KOHCTPYKLMIA;

D BO3MOXHOCTMW UCMONb30BaHNS MOJNTYYEHHbIX PE3YNbTaTOB UCCNEL0BAHUN B NPAaKTUYECKUX Lensx ons pa3pa60TKV|
HOBbIX MaTepuasnos, SB/IEHW N NPOLLECCOB B HNX, OLEHKN 1 NPOrHO3MPOBAHUSA UX TEXHONOTMYECKNX U
aKcnyaraunoHHbIX CBONCTB.

2. MecTo AUCUMNNMHLI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas yuebHas aucumnnmHa BkioYeHa B pasgen "b1.B.0B.3 OucumnnuHbl (MOgynn)" OCHOBHOW NPOddeCCUOHaNbHOM
obpaszosatenbHoi nporpammel 22.03.01 "MaTtepranoBeaeHune n TexHonornm Matepuanos (MaTtepuanoseneHume un
TEXHOMOMM HOBbIX MaTepmanos)” 1 OTHOCUTCS K AUCLMUNAUHAM NO BbiGOpY.

OcBauBaeTcs Ha 4 Kypce B 7, 8 cemecTpax.

3. O6bem gucumunanHbl (MOOyns) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualoLmxcs

Obwas Tpyn0eMKOCTb ANCLUMMAUHBI cocTaBnseT 11 3a4eTHbIX(ble) eanHuL(bl) Ha 396 Yaca(os).

KoHTtakTHasi paboTa - 114 yaca(oB), B TOM 4ncne nekumm - 42 yaca(os), npaktuyeckne 3aHatms - 30 yaca(os),
nabopaTtopHble paboTbl - 42 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 210 Yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMVHBL: 3K3aMeH B 7 CEMECTPE; 3K3aMeH B 8 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpPUMpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha

HUX KONMYeCTBa akageMUyeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA
4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuunnvHbl / NX TPYyAOEMKOCTb CamocrtositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckue/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tema 1. 1. BBeneHue (3HaKOMCTBO C
1 OVCUMNMNHON, y4alnMNCS, Bbloada 7 1 0 0 4

" |3apaHuii Ha Kypcosyto paboty n PIP,
BXOOHOW KOHTPOMb 3HAaHWN)

Tema 2. 2. B3anMocsa3b NpUpOLHbIX
> ABNEHUA N METOL0B NCCNeLoBaHNS. 7 1 0 0 4

" |Knaccudomkauus n nepapxms
MUKulAM

Tema 3. 3. MeToab! nony4yeHns n
3. |0bpaboTkm aKCNEPUMEHTANBHBIX 7 6 0 6 48
JaHHbIX

Tema 4. 4. MeTonabl uccnenoBaHus
4-coctasa matepuanos 7 10 0 8 36
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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

Buabl un yachbl
KOHTaKTHOW paboThbl,

N Paa.u.enb'ld g.;l;:#:nnunbl / Cemectp) nx T;()é(ﬂgg:)l(()ocm CaMO;L%,g;anaﬂ
e P T pagortr |

s [Tona s o Merom voorenceaen |7 [0 [ re : 2

o o e e ecrercsane | 7 | 0 | e : 1

R i i

8 Tema 8. 6. MeToabl uccnenosaHms 8 4 0 8 12

" |dp3MHecKux CBOMCTB MaTepuasnos

9 Tema 9. 7. MeTtonabl nccnenoBaHus 8 4 0 0 12
" |XMMMYECKMX CBOWCTB Matepmanos

10 Tema 10. 8. MeToobl nccnenoBaHms

‘lcneunansHeIX CBOMCTB MaTepranos 8 6 0 4 12
Tema 11. 3. MeTtoAbl nony4eHns n
11.|06paboTkmn aKCnePUMEHTANbHbIX 8 2 0 0 6
LaHHbIX
UNtoro 42 30 42 210

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. 1. BBepeHue (3HaKOMCTBO C AVUCLUNMIMHOM, yYallMMUCS, Bblaaya 3afaHui Ha KypcoByto paboty u PI'P,
BXOOHOW KOHTPO/Ib 3HAHUN)

OCHOBHble OMpeneneHnst U TEPMUHBI, Lenn 1 3a8adv QUCUUMIUHBI, CXeMa MOCTPOEHNS U COAEPXAaHNE OCHOBHbIX
pasfenos nekuuii n nabopaTopHOro NPakTUkyma, BUAb! U POPMbl CAMOCTOATENBHOM paboThl, TEMaTKa U coaepXaHue
KypCOBOWA paboTbl.

Knaccmcpmaum;l Pun3nyecknx MeTogoB NCCefoBaHNA Marepmnasnos Mno SBNEHUAM 1 npoLieccam, nexalymm B Ux OCHOBE.
Baanmocsasb hunanyeckmnx SBMIEHUNIA N METOO0B NCCNEfOBaHNS n KOHTpONA Ka4yeCTtBa Matepuanos 1 n3genui.

Tewma 2. 2. BsaumocBsA3b NpUpOOHbIX ABIEHUA U MeTOO0B uccnepoBaHus. Knaccudpumkaumsa n nepapxusa
MWUKuUM

KﬂaCCVICpVIKaLI,VIFI pr3nyecknx METo00B UCCNenoBaHNs MaTtepuanos Mo SBNEeHNSM U npoueccam, nexaliyM B X OCHOBE.
Baanmocssa3b pursnyeckunx SABMIEHUNIA N METOO0B NCCNEfoBaHNS 1 KOHTpONA Ka4yecTtBa Matepuanos 1 n3genui.

KHaCCI/Iq.)I/IKaLI,I/ISI prsnyecknx METoO0B UCCNenoBaHNs MaTepuanos Mo ABNeHUSAM N npoueccam, nexaliM B X OCHOBE.
B3anmoces3b pursnyeckux SABNEHMA N METOO0B UCCNEOoBaHNSA N KOHTPONA KayeCTtBa Mmatepunanos 1 n3aenvia.

Tema 3. 3. MeToabl NONy4YeHUst U 06paboOTKN 3KCNepUMEHTabHbIX AaHHbIX

OcCHOBHbIE cTaTUCTNYECKUNE XapakKTepucTnkun CJ'Iy'-I&I7IHOI7I BEMNYUHBI. 3aKOHbI pacnpeneneHnsa Cﬂy‘-l&l7|HOI7| BENMNYUNHbI.
OueHka cooTBeTcTBMS HabntoaaeMblx AaHHbIX HOPpManbHOMY 3aKOHY pacnpeneneHuns (nposepKa FI/II'IOTe3).
OTépaCblBaHI/Ie [PE€3KO0 BblOENAOWNXCA HabnoaeHui. OnpeneneHme 0oBepuTenbHOro nHTepeana anyd cpegHero
3Ha4YeHns CJ'Iy‘-IQ_I7IHOI7I Benn4unHbl. OueHka rapaHTnpoBaHHOr o ypOBHA. OueHka BEPOATHOCTM nonagaHnsa B
YCTaHOBJIEHHbIE npenenbl.

Tema 4. 4. MeToabl MccnenoBaHUS cOCTaBa MaTtepuasnos

Macc-cnekTpomeTpusi. Pa3pylieHve BellecTsa nof OeCTBMEM NOTOKA SNEKTPOHOB, OCHOBHbIE NMPOLECChI, MPUHLIAN
pasfneneHusi NpoaykToB pacnana. Macc-cnekTpoMeTpbl C OTKNOHEHUEM Mo AeiCTBUEM MarHUTHOrO Mons,
BPEMSA-NPONETHbIE MACC-CMEKTPOMETPbI, Macc-crnekTpbl. MNprMeHeHe MeToaa.

XpomaTtorpacpmsi. OCHOBHbIE MOHATUSA 1 ONPELENEHNS XpoMaTorpaun: BpeMs YAepX1BaHus, 06 beM yaepXxmBaHus,
CENEKTUBHOCTb KOMOHKW, Pa3aenmnTeNbHbIA (DakTOP KONOHKM, XpOMaTOrpaMMbl, KONMHYECTBEHHbIV XpOMaTorpadouyeckuli
aHann3, MeTonbl BHYTPEHHErO 1 BHEWHEro cTaHaapTa. ['asoBasi, obpalleHHas ra3osas, XuaKocTHas 1
raso-XmaKocTHas xpomatorpacus. MNprmepbl NCMONb30BaHNS U BO3MOXHOCTU METOLOB XpoMaTtorpacpum B
UCCNeLoBaHMN MATEPUANIOB U NMOKPbLITAIA PA3NMYHON NPUPOAHI.

LLikana anekTpoMarHUTHbIX BONH U cnekTp SMW. TeopeTnyeckrie 0CHOBbI 1 MPUHLMMNBI MeToA0B abcopOLMOHHOIA
cnekTpockonuu MU, nx knaccudoukaums.

Ynbtpadgmonetosas (Y®P) cnektpockonus. TeopeTudeckne 0CHOBbI MeToaa 1 CBA3b YP-CNEKTPOB CO CTPOEHMEM
BelecTBa. MNprHUMnanbHas cxema v KOHCTPYKLMS CNEKTPOGOTOMETPOB, CNOCcobObl MOArOTOBKM 06pasL0oB, NpoBeaeH e
SKCMEPUMEHTOB 1 aHanu3 pe3ynbTaTtos. [1pMMepbl MCNONb30BaHUS U BO3MOXHOCTM Y P-CNekTpoCKONun B MCCNeaOBaHNN
marepuarnos 1 NOKPbITUA pa3nn4Hon Npupoabl.
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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
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NudppakpacHas (UK) cnektpockonus. TeopeTnyeckne ocHOBbI MeToda 1 cBa3b VIK-cnekTpoB co CTpoeHneM BelecTsa.
MpuHuMnuansHas cxema KoHCTpykummn NK-cnektpogootomeTpos. Cnocobbl noAroToBKM 06pa3LoB 1 NpoBeaeHNe
aKcnepmMeHTa, 0bpaboTka n aHanus pe3ynbTaTos. [puMepbl UICNONb30BaHUS 1 BO3MOXHOCTK MIK-cnekTpockonun B
nccnenoBaHUM Matepranos 1 MOKPbLITUA PasnUYyHON NPUPOLbI.

CnekTpockonusi koMmbuHaumoHHoro paccesHus (KP). TeopeTnyeckme OCHOBbI MPOUCXOXAEHUS NMHKIA B cnekTpax KP.
Conoctaenerune metonos KP 1 UK cnektpockonuu. Cxema cnekTpoMeTpa KOMBMHALMOHHOIO PacCesiHNsA U ero
YCTPOICTBO, NoAroToBKa 06pasLoB 1 NpoBeneHne akcrepumeHToB. Obnactu npumeHeHns KP-cnekTpockonuu.

NazepHas cnektpockonus. OcobEHHOCTM 1 BO3MOXHOCTU Na3epHOl CNeKTPOCKOMMMN B NOBbLIWEHNM MHGOPMATUBHOCTM
K- n KP- meTtonos.

CnekTpockonms peHTreHoBCKoro usnydexms (PN). Xapakrepucrnyeckme peHTreHOBCKe CnekTpbl, 3akoH Mosnu.
MpUHUMN PeHTreHoCneKTPanbHOro aHannsa u cxema PeHTreHOBCKOro CNeKTPOMeTpa, AaT4UKN PEHTreHOBCKOro
U3nyyeHns, cnocobbl NOAroTOBKU 06pasLoB. DNeKTPOHHO30HLOBbIA PEHTFEHOCMEKTPANbHBIA MUKPO-aHaNN3.
Wcnonb3osaHre meTonos PU-cnekTpockonuu B CCnenoBaHUsX SNeKTPOH-HOW SHepreTUHecKom CTPYKTYpbl aTOMOB,
Monekyn v TBepablx Ten. ObnactTy NPUMEHEHNS N BO3MOXHOCTU METOLA B UCCNELOBAHNUN MATEPUANOB.

Pa,EI,I/IOCI'IeKTpOCKOI'IVIFI. TeopeTquCKme OCHOBbI 1 Knaccugukaums MeToLoB.

OneKkTpoHHasa CnekTpockonus ans xmmmnyeckoro aHanuaa (9CXA). PeHTreHoBckas qooTO3NEKTPOHHASA CNEKTPOCKONMS
(P®3C) n Oxe-cnekTpockonus, TeoOpeTMHecke OCHOBbI METOLIOB, annapaTypHoe obecnedyeHune, obpasubl, MeToabl
nony4eHusi n 06paboTku CNEeKTPOB, BOSMOXHOCTW MPUMEHEHUSI.

Tema 5. 5. MeToabl uccnenoBaHUsi CTPOEHUA MaTepuanos
OnTunyeckas (CBETOBAS) MUKPOCKOMMUSI.

dur3nyeckne 0CHOBbI ONTUYECKO MUKPOCKOMUW, IIMHA BONHbI CBETa U pa3peluatowasi crnocobHocTb Metona. MeTtoabl
06paboTku n30bpakeHnii, OCHOBbI CTEPEOMETPUYECKOM MeTannorpadpun. MNprHuMnmanbHas cxema Mrkpockona.
MWKpPOCKOMUS B MPOXOASILEM 1 OTPAXXEHHOM CBETE, TEMHOMONbHAs MUKpockonus. Cnocobbl NOAroToBKM 06pa3LoB.
TexHuka n obopynosaHue ons otéopa 1 NOAroToBKY 06pasLoB. BapraHTel MCMONb30BaHNS ONTUYECKOW MUKPOCKOMUM
LN UCCNeLoBaHUS MaTepPUanos.

Tema 6. 8. MeToabl UccnenoBaHNA creuuanbHbIX CBONCTB MaTepuanos

WccnenoBaHne TEXHONOMMYECKMX CBOMCTB MaTepranos, NOKPbITAA 1 MPOVICXOLSLMX B HUX MPOLLECCOB Ha Pa3NNYHbIX
cTagusix ux nonyyeHus, 06paboTkm 1 nepepaboTku.

MeToabl uccnenoBaHns BA3KOCTHbIX U ynpyrux CBOWCTB, nposBnsaeMbIX npu nepepa60TKe (peonormquKme CBOIZCTBa),
noeegeHnsd npun Harpese n oxnaxaoeHun.

MeToabl namMepeHust Temneparypbl, AndepeHLnanbHbI aHaNM3 CTPYKTYPHOYYBCTBUTENbHBIX CBONCTB,
ancpdoepeHumanbHbll Tepmudecknii aHanns (A TA), TexHonorndyeckmne npobul. MeTonbl hn3n4eckoro
mMaTemMaTn4yeckoro MoaenMpoBaHms NPoLLECCOoB.

Tema 7. 5. MeTonbl uccnenosaHus CTpOeHUSA Matepuanos
Nepapxus cTpykTypbl Matepuanos. BaanmMocea3b COCTaBOB, CTPYKTYpPbl U CBOWCTB Matepunanos.
OnTnyeckas (cBeToBas) MMKPOCKOMNWUS.

dur3nyeckne 0CHOBbLI ONTUYECKOW MUKPOCKONUM, ANMHA BONHbI CBETA U paspeluarowas cnocobHocTe metona. Metonbl
06paboTkn n306paxkeHnid, OCHOBbI CTEPEOMETPUYECKO MeTannorpacmu.

PeHtreHocTpykTypHbI (PC) n peHTreHodasosbln (P®P) aHanns. dudpakums peHTreHOBCKUX nyyeit, yenosus
Bynbdha-bperra, paavanbHas dyHkums pacnpeneneHns. NpuHLmMn yCTponcTea U KOHCTPYKLIMS PEHTIEeHOBCKOro
andopakToMeTpa, 06pasLibl, NPOBEAEHNE SKCNEPUMEHTOB, PacIMGPOBKa PeHTreHorpamMM. KOoMMbOTEPHBIi
peHTreHoBCKM ToMorpad. MNpumepbl ncnonb3osaHns 1 Bo3MoxHocTn PCA, PMA 1 koMnbioTepHOA ToMorpacun B
nccnenoBaHuv MaTeprnanos U NOKPbITUIA pasnnyHon npupodbl. [prMep uccnenosaHms pasosoro coctaea nMToro
Fe-Ni-Mg KM

ONeKTPOoHHas MUKPOCKONUS. Puanyeckne OCHOBbLI SNEKTPOHHOI MUKpockonuu, BonHbI e bpoiins, cnocobbl nonyvyeHms
SNEKTPOHHbIX My4KOB 1 OCHOBbI 3/1IEKTPOH-HOM ONTWKMW, B3aNMOOENCTBUE 3NEKTPOHOB C BewWweCcTBOM. [MpuHUMnbI
npoceBeYnBalo-lel (TPaHCMUCCUOHHOWM) 1 PacTPOBOM (CKaHMPYIOLWWEN) aNeKTPOHHON MUKPOCKOMNUN, 3aBUCUMOCTb
paspellatolleil CnocobHOCTN MeToAa OT ANUHBI BO/HbI 3NEKTPOHA.

lMpoceeynBatowas anekTpoHHas mukpockonus (MAM), npuHuMnranbHas cxema n yCTPOoMCTBO 9NEKTPOHHOMO
Mukpockona. MeTonbl NOAroToBKM 06pa3LLoB, TOHKUE MNEHKN U CPE3bI, METOL PENNUK, OTTEHEHEHME U
KOHTpacTuposaHue. lNMprmMepbl NCNONb30BaHUS 1 BO3MOXHOCTM MOM B nccnegosaHnm matepmanos 1 MOKPbITUIA
pasnuyHon Npupoabl.

PacTtpoBas anektpoHHas mukpockonus (POM), npuHumMnuanbHas cxema n yCTponcTBO 9NEKTPOHHOr0 MMKpocKona,
noarotoeka obpasuos. MpuMepbl MICNONb30BaHNS 1 BO3MOXHOCTM POM B nccnenoBaHmm matepunanos 1 NoKpbITUiA
pasnnMyHON NpUPOabI.

Ckanunpytowas TyHHenbHasa Mukpockonus (CTM), npnHumMnuanbHas cxema n yCTPONCTBO TYHHENbHOr0 MMKpPOCKona.
Mpumepbl ncnonb3osaHns 1 BoamoxHoctn CTM B nccnenosaHMn Matepranos 1 MOKPLITUIA PasnnyHoN Npupoabl.
ATOMHO-CMNOBas MUKPOCKONWS, MpUHUMNManbHas cxema n yctponcteso ACM. MNpumepbl MCMONb30BaHNSA Y BO3MOXHOCTU
ACM B uccnenosaHnv MaTepuanos pasnnMyHon NpUpoab.

ONeKTPOHHBbIA NapamarHuTHbln pesoHaHc (OINP). CnekTtpbl SMMP n 3IMP penakcauus. SMP-cnekTpoMeTpbl 1 Ux
XapakTepucTukn. AHann3 pesynbTatoB 1 CBSA3b PErmcTprvpyeMbiX NapamMeTpoB CO CTPYKTypon BelwecTea. MeToabl
noaroTosky obpasuos. Obnactn npumerHeHus SMP.
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MeTonbl saepHOro MarHUTHOro pesoHaHca (AMP). MarHUTHbIR pe30oHaHC Kak SBneHue, nexatliee B OCHOBE pas/nyHbIX
pPannocnekTpoCKONMYECKUX METOA0B, kKnaccugukaumsa metonos. AMP ToMmorpadus.

CnekTtpockonusa FIMP. Ceasb cnektpos FAMP co CTpykTypoii BewwecTsa. YCnosus NPOBefeHNs 9KCNepuMeHTa,
noaroToska obpasuos. Obnactu npumeHeHns metonos. Meton AMP-penakcaumn. XapaktepHble npuMepsl
ncnonb3sosaHus AMP-penakcaummn ong nony4yeHns MHopmMauum o MONEKynspHON NOABUXHOCTN, COCTOSIHUN U
CTPYKType Matepuana u asosbix nepexogax. VIMnynbcHble METOANKM U UX BOSMOXHOCTY NP NCMONb30BaHN
AMP-penakcomeTpos 1 FIMP-aHann3aTopos B KOHTPONE U3AenniA, NpenapaTos, B yCNOBUSAX KpUcTannmsaumu,
nnaeneHun 1 Op. NpespaweHnsX.

Tepmunuyeckuii aHanma. Knaccudpukaums TepMmnyeckmx MeToloB aHannsa. TepMo-rpaBuMeTpus 1 audpdoepeHumanbHbli
TEPMUYECKI aHanu3, cxema u yCTporcTBoO NprbopoB, NpUMeHeHne MeToaa Anst UCCNenoBaHUs MaTepranos.
OundbcpepeHLmanbHas ckaHupytoLas KanopumeTpusi, cxema npnbopa, NpriMeHeHne MeToaa.

PannauunoHHble HepaspyLaolwme MeTobl AeeKTOCKONUM, KOHTPONS cocTaBa U CTPyKTypbl. Pagnorpaduyeckue,
peHTreHorpagmyeckume, rammarpadouyeckme, NOMUHECLEHTHBIE METOLLI AEPEKTOCKOMMUU.

AKYCTI/I‘-IeCKI/Ie, YyNbTPO3BYyKOBblE METOAbI 4ePEKTOCKONUM N KOHTPONSA CTPYKTYPbI. OxomeTon. MeTtonbl npoxoXaneHms n
KOM6I/IHI/IpOBaHHbIe meToabl. MeTonbl konebaHwuiA. AKYCTMKO-SMMCCMOHHbIIZ mMeTon. eﬂeKTpOMaFHMTHO-aKyCTMHeCKMIZ
meToa.

Kannnns pHble MeToabl A4edPEeKTOCKOMNUN.

BuXpeTokoBble (3NeKTPOMarHUTHbIE), MarHUTHbIE MeTOAbl AedPeKToCKonMu. MarHMTONOPOLWKOBbIM,
MarHuTorpagM4eCcKmin, MarHnTogPeppPO30HI0BbIV, MHOYKLM-OHHbIA METOAbI.

YcTaHoBkU 1 nprbopbl 45is UCMbITaHWA, NonyYaeMble pe3ynbTaThbl, METOAb! X 06paboTku 1 NCMONb30BaHMS.

Tema 8. 6. MeToabl uccnenoBaHus ousnNYeCKUX CBOMCTB MaTepuanos

CraTtnyeckue ncnbiTaHUs MaTepuanoB 1 NoKpbITUiA. MicnbiTaHns Ha pacTsiXeHne, Ha cxXaTtue, Ha narmb, Ha KpyyeHue;
onpegnenexve TBépaocTy. MawuHbl 1 06pasupl 4Ns UCMbITaHWIA, ouarpaMmbl gedopmaumnn. CTaHoapTU30BaHHbIe
METOOMKWN NCMbITaHWiA, TpeboBaHMs K TOYHOCTU 060pyAoBaHUs, NapaMeTpaM o6pasLoB, METPONornieckmne
XapakTEPUCTUKN METOAMK UCMNbITAHUA. MeToAbl MEXaHNYECKUX UCTbITAHMIA KOMMO3ULIMOHHbBIX Matepmarnos ¢
nonumepHow matpuueit B cooteetcteum ¢ FTOCT 25.601-80, 25.602-80, 25.604-82.

LuHamnyeckme ucnbiTaHusi. BeICOKOCKOPOCTHbIE MaWWHbI U KOMPbI ANs AMHAMUYECKMX (YAAPHbIX) UCTbITAHWIA.
WcnbiTaHns napatowmm rpy3om 1 B3pbiBoM. McnbiTaHns 06pasuoB ¢ Hanpe3om, 06pasuos ¢ TpelwnHon. BnnsHue
CKOPOCTU HarpyXeHnsi Ha MeXaHN4YeCcKre CBOMCTBA.

AnekTpnyeckmne ceoincTea. TepMoanekTpuyeckme agodpekThl. ['anbBaHOMarHWTHele adpgekTbl. TepMoMarHuTHble
anekTpuyeckme agpdekTbl. MeToabl N3MEpPEHNs aNeKTPUYECKX CBOMCTB: METOL aMmnepMeTpa 1 BoNbTMETPa; MOCTOBbIE
METO[bl; MOTEHLMOMETPUYECKUIA (KOMMEHCALMOHHLI) METOL; METOAbI M3MEPEHNS 3NeKTPUYECKMX CBOVCTB B
NnepeMeHHbIX 3N1eKTPUYeckmx nosnsix. MeToabl M3MepeHns TePMO 3NeKTPOABMXYLWeR cunbl (3.4.C.). iaMepeHue a.4.c.
Xonna. Meton uamepenusi agpcpekta HepHceTta-91TuHrexayaseHa. MpuMepsl NpMMEHeHNS METOLOB N3MepeHns
3NEeKTPUYECKMX CBOWCTB NPV MaTepranoBenyeckmx MCCnenoBaHusiX.

Ontuueckme ceorictea. OTpaxeHue, NpenomMneHne, oucnepcrs u nornowexHne ceeta. JllommHecueHums. Ontunyeckas
NAOTHOCTb. ONTUYECKME CUCTEMDI, BKITIOYAIOWME NTIMH3bI, 3epKana, NMpy3Mbl ONTUYECKNE, ANGPAKLNOHHBLIE PEWETKN.
MeTonbl pedppaktomeTpun. OnTuyeckas akTuBHOCTb. CEHCUTOMETPUS, LEHCUTOMETPUS.

MarHunTHble CBOICTBA. KﬂaCCI/ICpI/IKaLLMH mMarHeTukos. [lnamarHeTusm, napaMmarHeTn3m, MmarHmToynopsno4eHHoe
coctosiHne. Metonpl n3mepeHund HaI'IpFI)KéHOCTI/l MarHuTHOro nons: 6annnMcTUYecKunin meTton; MeTon Ncnonb30BaHNA
S(p(peKTa Xonna; MeTof ncnonb3oBaHus ssneHns AMP; SJ'IeKTpO,EI,I/IHaMI/lLIeCKI/IIZ MeTon; Metod NoTeHUMnanoMeTpOB;
meTton (peppo30Hp,os. I/IsmepeHme ana- un HapaMaFHMTHOM BOCNPUNMHMBOCTI: METOL CDapa,D,eFl-CGKCMI/ITa; meTon
MasATHUKOBbIX BECOB; METOL KPYTUJIbHbIX BECOB; HaCTOTHblEe METOObl BOCMPUNMHYMNBOCTI. I/IsmepeHVle CpeppOMaFHI/ITHbIX
CBOWCTB: HannncTuyecKuit meTton, BI/I6paLlI/10HHbII7I MarHMToOMeTp, MeTon N3Mepu-TenbHOro reLeparopa, MeTon
BTankmnBaHus (Bbl,ﬂépFI/IBaHI/IFI) 06pa3u,a B MarHnTHoe none. rlpI/lMeHeHI/Ie METO00B N3MepeHnsa MarHUTHbIX CBOWCTB npu
n3dyvyeHnn gnarpamm C*)a3OBOFO paBHOBECUA.

Tema 9. 7. Metoabl ucCnepoBaHUsl XMMUYECKMX CBOMCTB Matepuanos
MeTo bl Ka4eCTBEHHOIr0 XMMUYECKOro aHannaa.

Peakuwnun B pacTeopax.

Peakuuu cyxum nyTém.

TeopeTtunyeckne 0CHOBaHNUSA peakLuii.

KOppOSI/IFI, MEeTOobl onpeneneHns KOppOSI/IOHHOI7I CTOWMKOCTW. KﬂaCCVI(*)I/IKaLI,I/Iﬂ MeTo00B, OCHOBHbIE onpenensdemMmblie
XapakTepuUCcTnkm Koppos3nn Metannm4eckmnx matepmnanos.

KayecTtBeHHble nokasarenu KOppo3nn metanna:

MUKpoOWCCnenoBaHuns (MPOBOASTCA 4Nt TOro, 4To6 onpeaenuTb XxapakTep KOPPO3VOHHOIO Pa3pyLUeHUs), yCTaHOBUTD,
npoTeKaeT N MEXKPUCTANIUTHOE paspylleHne 1 T.N.); HabNioaeHNs 3a BHEWHMM BUAOM UCCneayeMbix 06pasLoB
(cboTorpachupoBaHme, onvcaHue, 3apmMcoBka, BHUMaTenbHoe HabnioaeHne 3a NoBELEHNEM KOPPO3UOHHOIO pacTeopa u
T.M.); UCMONb30BaHMS HAMKATOPOB (HEOBXOAMMO ANst TOro, YTOO onpenenvTb KaToAHbIe N aHO4HbIE 30HbI Y4aCTKOB, Ha
KOTOPbIX HA6NAaeTCS KOPPO3UOHHOE Pa3pPyLIEHME).

Tema 10. 8. MeToobl UccnenoBaHUs cneLuvanbHbIX CBOUCTB MaTepuanos
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VccnenoBaHuve cneumanbHbIX YHKLIMOHANbHBIX CBOMCTB MaTepmranos B NpoLecce ux akcnayataumn. Liuknuyeckue
MCMbITaHUS MexaHU4Yeckmx CBOMCTB. Linknnyeckas yaapHas yctanocTtb, UMKINYecKas TepMmyeckas yctanocTb.
Knaccugpmkaums BnaooB NnoBEPXHOCTHOrO paspyLieHns netanei. lNpouecchl n3HawmBaHUs U METOAbl UCMbITAHUIA Ha
n3HawmnBaHne. Spo3ns U METOLbI UCMbITAHUIA Ha SPO3MNOHHYIO CTOMKOCTb. OnpeneneHne pocToycToMYNBOCTY MpK
BbICOKMX M HU3KUX TEMMepaTtypax akcnnyaraumn. Metoamka onpeneneHns poctoyCTOMYMBOCTM YyryHOB TUna
"HNPE3WNCT". NcnbiTaHNs TEPMUYECKON CTOMKOCTM, XapOornpo4YHOCTH, XXapOCTOMKOCTM (OKaNMHO-CTONKOCTH),
TENNOCTOMKOCTW, KPACHOCTOMKOCTU, KPAaCHONOMKOCTU, XxnaaHonoMkoctu. Miccneposanue opobumoctu. Metoapl
HaTYpHbIX, NONYHATYPHbLIX U CTEHAOBbLIX UCMbITAHMIA. MeToauka NnonyHaTypHbIX UCMNbITAHUA TEPMOMEXaHNYECKOW
yCTanoctTv Matepuanos Ans WTaMnos TBEPAO0-XMOKON WTAMNOBKM CNAaBOB HA MEAHOM OCHOBE.

VccnepoBaHne TeXHONOrMYECKUX CBOVMCTB MaTepunanos, NOKPbITUA U MPOVNCXOASIUMNX B HUX NPOLLECCOB Ha PasfiNyHbIX
cTagusx ux nonyyeHusi, obpaboTkm n nepepabotkn. MeToapl N3MEPEHNS TeMnepaTypbl, AnddpepeHunanbHblil aHanns
CTPYKTYPHOUYBCTBUTENbHbBIX CBOWCTB, AndodpepeHumnanbHblili TepMudecknini aHanus (L TA), TexHonormyeckune npobbl.
MeToabl (hU3N4ecKoro 1 MaTeMaTn4eckoro MoAeNMpoBaHns NPoLECCOB.

TexHonornyeckne cBoMCTBa MaTepuanos 1 NOKpbITUiA. OnpeneneHne cKIOHHOCTU K ycalike, obpasoBaHmio otbena y
YyryHOB, CKNIOHHOCTM K 06pa30BaHNIO TPELVH, HACbIWEHWIO rasamn, TMKBaUUn, ornpeneneHne XuakoTekyyecTtu,
3anoNIHAEMOCTU (POPMbI TMTENHBIX MaTepuanos. MeToabl NCCnenoBaHUs BA3KOCTHbLIX U YPYrX CBOWCTB, NPOSIBNSIEMbIX
npv nepepaboTke (peonornyeckne CBOMCTBA), MOBEAEHUS NPV Harpese 1 OXNaxIeHUN, COBMECTMMOCTM C AobaBkamu,
BBOAVMBIMY OIS U3MEHEHMS HEKOTOPbIX CBOWCTB Matepuana (KpacuTeneii, HanonHUTenen) NoNMMepHbIX MaTepranos.
KoBkocTb MeTannnyeckunx matepmanos. CBapMBaeMoCTb, NasieMocTb, criekaeMocTe Matepuanos. ObpabaTbiBaeMoCTb
pesaHviem.

MeToabl KOHTPONS pagnaLmnmn 1 pagnaLoHHbIX CBOMCTB Matepuanos. JosumeTpus. Paguometpus. NposeneHve
KaueCTBEHHOr0 1 KONIMYECTBEHHOMO aHanMaa uccnemyemoix npob Ha cogepxaHue ramma- 6eTTa- anbha- U3nyyaroLwmx
panvoHyknnoos. CrekTpoMeTpbl SHePruil raMmma- 6eTta- anbgpa- snyyeHui.

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

OcHOBHbIE cTaTUCTUYECKNE XapakKTepucTnkum CJ'Iy'-IElI7IHOI7I BENYUHBI. 3aKOHbI pacnpeneneHnsa Cﬂy‘-l&l7|HOI7| BENTNYUNHbI.
OueHka cooTBeTcTBMS HabntogaeMblx AaHHbIX HOPpManbHOMY 3aKOHY pacnpeneneHuns (nposepKa FI/II'IOTGS).
OTépaCblBaHI/le [PE€3KO0 BblOENAOWNXCA HabnoaeHui. Onpe,ueneHVIe 0oBepuTenbHOro nHTepeana on4d cpengHero
3Ha4YeHns CJ'Iy‘-I&I7IHOI7I Benn4unHbl. OueHka rapaHTnpoBaHHOro ypoBHA. OueHka BEPOATHOCT nonagaHnsa B
yCTaHOBJIEHHbIE npenenbl. OueHka BnmsiHuS (pakTOpOB Ha XapakTepucTukun Cﬂy‘-l&l7|HOI7I BENTNYUNHbI.

5. MNepeueHb yue6HO-MeTOAMYECKOrO 0becnevyeHns s CaMOCTosITeNbHOW paboTbl 06yyaloLLLUXCS No
AucuunnuHe (Moaysto)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/tOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCS PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

MopsiooK opraHn3aumnm 1 ocywecTeneHns 0bpasoBaTeNbHOM 0esTenbHOCTM No obpasoBaTtenbHbIM NPOrpaMMmam BbiCLEro
obpasoBaHus - Nporpammam bakanaspuaTta, nporpaMmMam creumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasosaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickoi depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMs! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicliero obpasosaHus "KasaHckuii (MpuBonxckuii) coenepanbHblii yHuBepeutet™"

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMrpoBaHnmM poHAa OLEHOYHBIX CPEACTB ANS
NPOBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapCcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUYpEeXAeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxckunit) dhenepanbHbiii
yHuBepcutet""

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okT6pst 2011 r. "O6 anekTpPOoHHbIX 06pa3oBaTenbHbIX pecypcax eaepanbHoro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEeXAEHNS BbICWEro NPOdECCUoHanbHOro obpasosaHns
"KasaHckuin (MprBonxckuin) chenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOMAb30BAHMIO B
y4yebHOM NpoLecce 1 yoaneHns anekTPOoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
goeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOrO y4pexaeHns Boiciuero obpasoBaHus "KasaHckui
(MpwuBoONXCKMA) chepepanbHbii yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcst
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pal30BaTENbLHOM yUpeXAeHNM Bbicllero obpazosaHus "KasaHckuii
(MpuBonxckunin) henepanbHblin yHuBepcUTeT™
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PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsiake pa3paboTku 1 Beinycka y4ebHbIx 3aaHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NPOGECCUOHANBHOIO

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHUBEPCUTET

6. POHAO, OLLEHOYHbIX CPEeACcTB NO AUCLUMUINIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

Oran

dopma KOHTpons

OueHunBaembie
KoMMeTeHuUmn

TeMmbl (pa3pernbl) AUCLUMNUHDI

Cemectp 7

TeKyLLNA KOHTPO/Ib

1 [TectmposaHue

MnK-8

OaHHbIX

2. 2. BsanmocBa3b NPUPOLHbIX SBNEHWIA N METOOOB
uccneposanus. Knaccndpukaumsa n nepapxms MUKnM
3. 3. MeTtonbl nonyyeHuns 1 06paboTky aKCNepUMEHTaNbHbIX

4. 4. MeTonbl uccnegosaHns coctasa MaTepvanos

paboTbl

> NNabopatopHble

NnK-13, MK-3, rnk-9

JOaHHbIX

3. 3. MeTobl nonyyeHus n 06paboTkun sKCNepUMEHTANbHBIX

4. 4. MeToabl MCCnenoBaHMs cocTaBa MaTepuanos
5. 5. MeToabl nccnenosaHmsa CTPOEHUS Matepuanos

paboTa

3 KoHTponbHas

MNK-8

6. 8. MeTtonpbl nccnenosaHns crieumanbHbIX CBONCTB mMatepunanos

Sk3aMeH

CemecTp 8

TeKyLLMI KOHTPO/Tb

Kypcosas paboTa no

7. 5. MeToabl nccnenosaHms CTPOEHUS MaTepuanos

1 |aucumnnuHe I'IFITI-E{SHK-S , MK-8, TIK-814 73, MeToapl nonydeHns n 06paboTkn aKCneprMeHTanbHbIX
’ OaHHbIX
7. 5. MeToabl nccnenoBaHMsa CTPOEHUS MaTepuanos
2 |[Tectuposarue MK-5 . MK-3 8. 6. MeToabl nccnenoBaHMsa PU3NYECKNX CBOVCTB MaTepuasnos
9. 7. MeToabl nccnenoBaHMs XMMUYECKMX CBONCTB Matepuanos
10. 8. MeToabl uccnegosaHns crieunanbHbIX CBOWICTB MaTepmanos
3 |YerHin onpoc MK-9, NK-8, MK-5, MK-3{11. 3. MeTtoab! nony4eHns n 06paboTkm 3KCNEPUMEHTANBHbIX
, NMK-13 OaHHbIX

Sk3aMeH

6.2 OnucaHne nokasateneun n KpuTtepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnMyHbIX aTanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NnoAroToBKa.
Heobxonnmble HaBbIKY
N YMEHMNS NOMHOCTHIO
ocBOeHbl. PesynbTat
nabopaTopHoii paboTbi
MOSTHOCTBIO
COOTBETCTBYET €€
uensm.

B OCHOBHOM MPaBuIIbHO.
lMposiBnena xopouwas
TeopeTnyeckas
NMOAroToBKa.
HeobxoanMble HaBbIKK
N YMEHWNS B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThl
B OCHOBHOM
COOTBETCTBYeET €€
Lensm.

NCMONb30BaHbI
npasunbHO. NpossneHa
yLoOBNEeTBOpUTENbHASNA
TeopeTumyeckas
noaroToBka.
Heobxoanmble HaBbIKM
N YMEHMNS YaCTUYHO
0oCcBOeHbl. PesynbTar
nabopaTopHoii paboTbi
4acTM4YHO
COOTBETCTBYET eé
uensm.

HernpaBuibHO.
MposiBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckasi
MOAroToBKa.
Heobxonvmble HaBbIKY
N YMEHUSI HE OCBOEHDI.
Pesynbtar
nabopaTtopHoii paboThl
He COOTBETCTBYeT eé
Lensm.

Kputepum
®opma OLLeHMBaHUs 3Tan
KOHTpoOns

OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 7
TeKyLlW i KOHTPONb
TecTtupoBaHue |86% npasuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX

oTBeToB 1 Honee. NpaBWbHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 1
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeTOoAbl MICNONb30BaHbl (METOAbI NCMONb30BaHbl [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHoCTM B yCTpaHeHns nog
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 8
TeKywWUin KOHTPONb
PerncTpaumoHrHbiit Homep 10289217019 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpoOns oLLeHMBaHus

OTnN4YHO Xopoluo Y nosn. Heyn.

Kypcosas MNMpoaemoHcTpyposaH [[ponemoHcTpuposaH  |lpoaemMoHcTpyposaH  ([pooeMoHCTpupoBaH

pabota no BbICOKMI YPOBEHb CpenHUin ypoBeHb HW3KWI YPOBEHb HeynoBNeTBOPUTENbHbIA| 1

OVCUMNAWHE  |BnadeHus maTepuanoMm (BnageHus matepuanoM |BnafeHns matepuanom |ypoBeHb BrageHus
no Teme paboTbl. no Teme paboTbl. no Teme paboTbl. marepuanom no Teme
Vcnonb3oBaHbl Vcnonb3oBaHbl WNcnonb3oBaHHble paboTbl.
Hagnexauwue Hagnexaiue NCTOYHWUKN, MeToabl M |/Icnonb30BaHHble
WCTOYHWKU B HYXXHOM  [ucTouHmkmn. CTpyKTypa [cTpyKTypa paboTtbl NCTOYHWNKW, METOAbI U
konuyecTee. CTpykTypa [paboTbl 1 4acTU4YHO CTpyKTypa paboTbl He
paboTbl NPUMEHEHHbIE METObl |COOTBETCTBYIOT €€ COOTBETCTBYIOT €é
NPVMeHéHHblE MeTObl |B LIeIOM COOTBETCTBYIOT [3a4ayaM. YpoBeHb 3apadam. Pabota
COOTBETCTBYIOT nocTaBNeHHbIM CaMOoCTOSATEIbHOCTH HecamocToaTeNbHa.
NoCTaB/IEHHbIM 3apayam. PaboTa B Hn3knii. Ocpopmnenune |OdbopmneHne He
3apadam. Pabota JOCTaTOYHOM CTENEHN  |4aCTUYHO COOTBETCTBYET
xapaktepusyeTcs caMmocTosiTeNbHa. COOTBETCTBYET TpeboBaHMAM.
OPUrMHANbHOCTbIO, OdbopmneHve B TpeboBaHUsM.
TeopeTn4eckom n/unn  |OCHOBHOM
npakTNyeckon COOTBETCTBYET
LEHHOCTbIO. TpeboBaHMAM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsIM.

TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuibHbIX OTBETOB.  |MPaBW/bHbIX OTBETOB.  |[OTBETOB N MEHEeE. 2

YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 3
Tembl. OTBeT Xxopowo  |CTpyKTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa Teme. [[oHATUAHBLIN annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoeH OCBOEH YaCTUNYHO. lMoHumaHue matepuana
MOHATUAHBLIM annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |hparMeHTapHoe nnu
MpooemoHcTpuposaH  |I1pOAEMOHCTPUPOBAH  |MONOXEHWIA 13 oTCcyTCTBYeT. HeymeHue
BbICOKMI YPOBEHb XOPOLMNA YypOBEHb matepuana no Teme. hopmynuposaTb CBOU
MOHMMaHWsA MaTepuana. [MoHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
MNpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune INCKYCCUOHHblE
hopMynupoBaTb CBON  |popMynMpoBaTth CBOM  [DOPMyNMpPOBaTb CBON  [MOMOXEHUSI.
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb
IONCKYCCUOHHblE JNCKYCCUOHHbIE JOVNCKYCCUOHHblE
NONOXeHMS. MONOXEHUS. NONoXeHns.
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

Cemectp 7

TekyLwWUin KOHTPONb

1. TecTupoBaHue

Tembl 2, 3, 4

B3anmocesa3b saBneHuin n MetTogoB UCCNeaoBaHns

1. MeTonbl nccnenoeaHmsa oenarcs Ha:

A ? 3KCNepUMEHTaNbHbIE N TEOPETUYECKNE.

b ? domanyeckne, metapmnanyeckue, aHanorosbIe.

B ? xumnyeckmne, comamnyeckune, hnsnko-xmmmyeckue

2. NccnepoBaHne ? npoLecc Nony4yeHns HOBbIX 3HAHWIA, XapakTepuayowmincs:

A ? 06bekTBHOCTBIO. B ? cy6bekTuBHOCThIO. B ? BocnpomasogumocTeio. [T ? nokasatenbHocTbo. [, ?
HEenocpencTBEHHOCTbIO.

3. ®Pn3M4eCKUMU HA3bIBAIOTCS UHCTPYMEHTANbHbIE METObI UCCNEA0BAHUS, B KOTOPbIX NMPUMEHSETCA 9HEPreTMYeCKoe
BO3[ECTBME HA UccneayeMmblil 06 bekT:

A ? 6e3 LONONHUTENBHbIX BEWECTB B cucTeMe. b ? ¢ 4ONONHNTENBHBIM BELWECTBOM B CUCTEME, C KOTOPLIM pearnpyeTt
06bekT. B? Aub.

4. DN3MKO-XUMUYECKMMUN HA3bIBAIOTCA NHCTPYMEHTA/bHbIE METObI MCCNEAOBAHNS, B KOTOPbIX MPUMEHSAETCS
9HepreTMyeckoe BO3AeNCTBME HA UCCNenyeMbIi OO BEKT:

A ? 6e3 [OMOMHMTENbHbIX BEWeCTB B cucteme. b ? ¢ LONONHUTENBHBIM BEWECTBOM B CUCTEME, C KOTOPbLIM pearvpyeTt
06bekT. B? Anb.

5. MeToauka ncnbliTaHns xapakrepusyercs:

A ? 06EKTUBHOCTLIO. B ? Cy6BEKTUBHOCTBLIO. B ? e TepMUHMPOBAHHOCTLIO (ONPenenéHHOCTbLI0). [T ? CTOXaCTMYHOCTbLIO
(BEPOSATHOCTHOCTBIO)

6. MeToauka ncnbiTaHus BKKOYaeT:

A ? TpeboBaHus k nepcoHany. b ? TpeboaHus k obpasuam. B ? TpeboBaHms K ucnbitatensHoMy obopynosaHuto. IM ?
anroputm onepauuii. 1 ? Metponornyeckme HopMbl TO4HOCTU. E ? TpeboBaHms Kk nabopaTopHbIM NOMELLEHNSIM.

MeToabl nony4yeHmna n 06p360TKl/I JKCNnepuMeHTanbHbIX OaHHbIX

PerucTtpaumnoHHbiin Homep 10289217019 AEKTPOHHBIH
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1. OCHOBHblE CTATUCTNHECKME XapaKTEPUCTUKN CyHaiHOW BENNYMHDI:
A ? oncnepcus. b ? andopakuns. B ? nHeepcus. I ? cpenHee apudgometnyeckoe. [ ? kputepuin duwepa.

2. BennunHa BeposaTHOCTU HAXOXAEHUS UCTUHHOMO 3HAYEHUS BHYTPU AOBEPUTENBHOMO MHTEPBana HasblBaeTcs:

A ? nmucnepcuein. b ? cpenoHnm apndpmetmnyecknm. B ? kputepnem duwepa. ' ? noBeputensHon BEPOATHOCTbIO. [, ?
3KCMNEePUMEHTANbHON BEPOSTHOCTbLIO.

3. 3aBucnMOCTb Mexay AByMs nnu 6onee cnyyYaiHbiMy BENMYMHAMMW HA3bIBAETCS:

A ? ypasHeHue koppensauun. b ? ypasHeHne perpeccuun. B ? ypasHeHue cnydanHocTw. [T ? HepaBeHCTBO perpeccun. [ ?
[OBEepUTENbHOE ypaBHEHME.

4. CTeneHb 3aBMCMMOCTHU LIBYX CNyYalHbIX BEIMYUH XapakTepuayeTcs:

A ? kosdbdouumeHTom perpeccun. b ? koadhduumeHTom koppensummn. B ? koadpdpmumerTtom cnyyariHoctu. IM ?
KO3(ppULIMEeHTOM LOBEPUS.

5. dncnepcus 9BNSETCS LEHTPaNbHLIM MOMEHTOM:

A ? nepsoro nopsigka. b ? BToporo nopsaka. B ? tpetbero nopsiaka. I’ ? yetBépToro nopsaka.

6. CumMmMeTpms KpMBOI NNOTHOCTY pacnpeneneHns BeposITHOCTM CRyYaiHON BENNYMHbBI XapakTepmnsyeTcs LeHTpanbHbIM
MOMEHTOM:

A ? nepsoro nopsgka. b ? BToporo nopsioka. B ? Tpetbero nopsgka. ' ? yeTBépToro nopsaka.

7. OCTPOBEPIWNHHOCTb KPMBOW MAOTHOCTU pacnpeneneHns BeposTHOCTM CRy4anHON BENNYMHbI XapakTepunsyeTcs
LeHTpanbHbIM MOMEHTOM:

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

MeTonbl MCCNenoBaHns coctasa Matrepuanos

1. KonnyecTBeHHbI aHanns:

A ? COBOKYMHOCTb 9KCMEPUMEHTANbHBIX METOLOB, NMO3BONSAOWNX ONpenensTb B 06pasLe aHanuampyemoro matepuana
KONMYECTBEHHOE COLepXaHune (KOHLEHTPauUMo) OTAENbHbIX COCTABHbIX YacTel Un NpMMeceil, BbipaXeHHoe B BUuae
rpaHunL, [OBEPUTENLHOMO MHTEPBANa UM Yucna ¢ yka3aHUeM CTaH4APTHOrO OTKIOHEHNS.

B ? ucnonbayetcsa onsa nccnenoBaHUs coctasa pyn, MUHEPaoB, NOYBbI, META/OB, CMIABOB 1 T. ..

B ? ycTaHaBnMBaeT COOTBETCTBME COCTABOB TPEBOBAHMSAM HOPMATMBHOW OOKYMEHTALMM HA MaTepuanbl.
" ? cnyXuT ons ycTaHOBNEHMS Ka4eCTBEHHOro cocTaea marepuana.

2. AHanuTnyecknii curHan:

A ? curHan xumMmka-aHanuTka 06 OKOHYaHUU NPOBELEHUS aHaNU3a.

B ? macca BecoBoli hOpMbl B rpaBMMETPUYECKOM aHanmae.

B? cpenHee 3Ha4YeHne pe3ynbTaTtoB N3MepeHns (*)MSI/I‘-IQCKOVI BUIMYUHbBI B 3aKJTKOYUTENbHOM CTaanM aHanmaa,
pyHKUMOHANBbHO CBA3aHHOE C coOepXaHWeM onpenensemMoro KOMnoHeHTa.

[ ? cBeTonornoweHne B opoToOMETPNYECKOM aHannse.

3. Mony4yeHne HeCKONbKNX Pe3yNbTaToB €AMHUYHbBIX ONPERENEeHNA ANs OAMHAKOBOM Npobbl NPakTUYECKN B OANHAKOBbIX
YCNoBMAX Npu orKCUPOBAHHOW rpafynpOBOYHON XapakTepucTumke - aT1o:
A ? cenekTUBHOE ONpeneneHue.

b ? enmHuyHoe onpepnenexve.

B ? napannenbHoe onpegenexue.

[ ? AMHaMnYyeckunn aHanms.

E ? akcnpecc-aHanus.

4. MeTo4bl KONMYECTBEHHOIO ONpeneneHns PyHKLUNOHANbHbBIX FPYMN B OPraHn4Yeckmx COeANHEHUSIX:
A ? aneMeHTHbI aHanms.

B ? MHOrosnemMeHTHbIN aHanua.

B ? doyHKUMOHaNbHbIN aHanms.

" ? MONeKynsipHbI aHanus.

Ll ? KOMNOHEHTHbI aHanua.

5. MeTogpbl pasfneneHunst U KOHUEHTPUPOBaHUS:

1 OcaxneHve, aneKTpoocaxaeHme, CoocaxaeHue.

2 9kcTpakums, agcopbums, akcopbums.

3 30HHasa nnaska.

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

6. CnekTpanbHble MeToabI:

1. OMNCCUOHHbBIE METOIbI: aTOMHO-3MUCCUOHHBIA (ONTUYECKMIA SMUCCUOHHBI), PEHTFEHOBCKAs CNeKTPOCKONus,
3M1EKTPOHHAs CNEKTPOCKOMNWS ANS XMMUYECKOro aHanm3a, peHTreHoabcopOLMOHHBIA.

2. AToMHO-abcopbLIMOHHas CnekTPOgOTOMETPUS: oyopUMETpUsi, aTOMHO-pyopecLEeHTHAs CNeKTPOMETpUS,
PEeHTreHO-g0NyOpPECLIEHTHBIN.

3. AToMHO-abcopbLMOHHAs CNEeKTPOHOTOMETPUS: PaANONIOMUHECLEHTHbIN, KATOAHO-TIOMUHECLIEHTHBI,
TEPMONIOMUHECLEHTHbIA.

4. MonekynsipHasi CeKTPOCKOMNWA: UHGIPakpacHas CrnekTPOCKONMUS, CNEKTPOCKOMNMUS KOMOMHALMOHHOMO paccesHms
cBeTa, MacC-CneKkTPOCKOMNus, SAEPHbIN MarHUTHbIA PE30HAHC 7 CNEKTPOCKONUS, pedopakToMeTpms, NonspumMeTpms.

PervcTpaunoHHbiii Homep 10289217019 SAEKTPOHHBH
CTpaHMEa13M326. P IBl YHHBEPCHTET
P m

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

A?14.6?7123.B7234.171,3.071,234.

. TepMnyeckme mMeTonbl:

. dndbdpepeHumanbHbIi TEpMUYECKMA aHanu3.

. TepmoanekTpomeTpus.

. MeTon KpmBbIX KpucTannaaumm.

. iccneposaHve Kputuyecknx Temneparyp pactsopeHus.

. TepmorasosontomeTpus.

. Kpnometpus.

. Canometpus.

A?123456,7.67123.B71,234,5.171,3.171,23,4,5,6.

8. [leHcumeTpuryeckme MeToabl:

A. lonnaekoBblin METOL.

B. KprnomeTpus.

B. Canometpus.

9. Xumunyeckue MeTobl aHanusa:

A ? ['paBumeTpuryeckue.

B ? TutpmumeTpuryeckme MeToabl C BU3YNbHON UHAMKAUNEA TOYKN CTEXMOMETPUYHOCTN.

B ? CnekTpanbHble.

" ? TuTpumeTpryeckme Metodbl C PU3NKO-XMMUYECKON UHANKALNEN TOHKN CTEXMOMETPUYHOCTN.
10. Pr3MKO-XUMUYECKNE METOA4bI aHaNM3a:

A ? lMNonsiporpadomyeckue.

B ? TutpumeTpuryeckme Metoabl C BU3YNbHON UHOMKAUNEA TOYKN CTEXMOMETPUYHOCTN.

B ? CnekTtpanbHble.

[ ? TuTpumeTpryeckme MeTobl C PU3MKO-XUMUYECKOM UHOMKAUMNEN TOYKN CTEXUOMETPUYHOCTH.
L ? OnTuyeckue.

E ? XpoHomeTpunyeckue.

X ? MeTon MeyeHbIx aTOMOB.

2. NTabopartopHbie paboTbl

Tembl 3, 4,5

NabopatopHas paboTta 1. ViccnefoBaHune cTaTUCTUYECKUX XapaKTEPUCTMK CyHaiiHON BENUYMNHBI Pe3ynbTaToB N3MepeHul

NabopatopHas paboTa ?VccnenoBaHne CTaTUCTUHECKMX XapaKTePUCTUK CAyYaiHO BENNYMHBI PE3YNbTAaTOB M3MEPEHWA?
npeaHasHadveHa ons oTpaboTkm cTyaeHTamm (CnywaTtensiMm) TeXHUKN CTaTUCTMYeckoin 06paboTku pesynbTaTos
N3MepEeHNIA CryYanHblX BENNYUH, ABNSAIOWENCS HEOTbEMIEMON YaCTbO BCEX UCCNEeOoBaHUA, UCMbITAHWUIA, U3MEPEHUIA.
OHa Takxe npefHasHayYeHa 4Nis pasBUTUS NPaKTUHECKMX HAaBbIKOB paboTbl CTYAEHTOB (cnywaTeneit) ¢ npuknaaHbIMu
nporpamMmamMmn Ha NepcoHanbHbIX KOMMbOTEPAx U HABLIKOB NX PaboTbl HA NpMBopax UCTbITAHUS PU3UKO-MEXaHNYECKUX
CBOWCTB.

PaboTbl BLINONHSATCS B YCNOBUSIX M3MEpPUTENbHO nabopaTtopun kagoenpbl ?Matepuansl, TexHonorum n kadsectso?. K
npoBeneHnio nabopatopHoi paboTbl AOMYCKATCSA CTyAEHTbI, MPOWEANE NHCTPYKTAX MO OXpaHe TPpyaa U TEXHUKE
6e3onacHocTu, a Takxe obyyeHne 6e3onacHbiM METOAAM TPyAa Ha COOTBETCTBYIOLWEM 060PYAOBAHNM, NCMONb3YEMOM
NpW BbINONHEHUN PaboT.

1. UENb PABOTHI
Llenn nabopaTopHoi paboTbl:
? oTpaboTaTtb TEXHWKY CTaTUCTMYECKON 0BpaboTkM pe3ynbTaToB U3MEPEHUI CyYaiHbIX BENNYH,

? pa3BUTb NpakTUYECKNE HaBbIKM PaboThbl C MPUKIAAHLIMU NPOrpaMMaMy Ha NePcoHanbHbIX kKoMnbtoTepax (Mi-crosoft
Office Excel),

? pas3BMTb NpakTU4yeckme Haeblku paboTbl Ha Nprnbope BprHenns ncnbiTaHns PU3NKO-MEXaHNYECKNX CBONCTB
(TBEépPOOCTIN) MATEPUANOB.

2. NCMOJIb3YEMbIE MNMPUBOPBI, MIHCTPYMEHTbLI 1 MATEPUNATBI

B pabote ucnonb3yiotcs npubop bprHenns ncnbiTaHns qonM3nKo-MexaHN4eckux CBOMCTB (TBEPLOCTM) MaTepranos,
06pasLibl MAaKPOHEOOHOPOAHBIX MATBIX KOMMO3UTHBIX MATEPM-a/I0B, NEPCOHAasbHbIE KOMMbIOTEPbI C NMaKeTOM NPUKIaaHbIX
nporpamm Microsoft Office Excel.

3. COOEPXAHWVE PABOTHI

NabopatopHas paboTa BKAOYaeT cneaytolmne atanoi:

1) TeopeTuko-MeTon0N0rM4ecknin aHanma nccnenyemor obnactu.

2) Mony4eHne v nccnepoBaHne 0Tre4aTkoB MHOEHTOpa Ha npubope BpuHenns namMepeHns TBEPOOCTU.
3) CratucTtunyeckas obpaboTtka sKkcnepmMMeHTanbHbIX AaHHbIX.

4) MoparoTtoeka otyeTa rno nabopatopHoii paborTe.

5) awwnTa nabopaTopHoit paboTbi.

Na6opaTtopHas pabota 2. PA30BbIV AHANINS CMTABOB

NO O~ WD =

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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NabopaTopHas paboTta ?daz30BbIit aHANM3 CNIaBoB? NpeaHa3HAYEHb! NS 3aKPENNEeHUs NEKLMOHHOMO Matepuana rno
(ha30BOMY CTPOEHMIO MATEPUANIOB U NPMOBPETEHUS HABLIKOB YTEHMS (Pa30BbIX anarpaMm crnnasos. OHa Takxe
npefHasHaveHa ons pasBuTUS NPaKTUYECKMX HABbIKOB PaboThl C NPUKNaAHbIMY MPOrpaMMamMu Ha NepCcoHanbHbIX
KOMMbOTEpAXx.

PaboTbl BEINONHSIOTCS B YCNOBUSIX N3MepUTENbHOM nabopaTtopumn kagoenpbl ?KoOMNo3nTHbIE MaTepuanbl 1 TEXHONOrmn?.
BAPVAHTbI 3AOAHUN

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

. Cnnas Ag-Al ¢ conepxaHnem 3%, 28%, 90% Al.

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

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

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

. Cnnae Ag-Ca c conepxaHunem 1%, 10%, 30% Ca.

. Cnnae Ag-Cd ¢ conepxaHunem 5%, 55%, 80% Cd.

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

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

10. Cnnae Ag-O c conepxanunem 0,1%, 1% O.

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

17. Cnnae Ce-Ga ¢ conepxaHmeM 10%, 20%, 50% Ga.
18. Cnnae Ce-Mg ¢ conepxaHuem 40%, 70%, 90% Mg.
19. Cnnae Ce-Ni ¢ cogepxaHmem 5%, 20%, 60% Ni.
20. Cnnas Ce-Si ¢ conepxaHuem 2%, 15%, 60% Si.
NabopatopHas pabota 3. CnekTpoaHanuTka CrniaBoB Ha MeAHON OCHOBE

NabopaTopHas paboTta ?CnekTpoaHanuTka CriaBoB Ha MEOHOW OCHOBE? NMpefHasHavyeHa ans pacWmnpeHHoro
3HaKOMCTBA CTYLEHTOB TEXHUKM cnekTpanbHbix MeTopoB KXA. OHa Takxe npefHasHadeHa ansg pasButus NpakTUyeckmx
HaBbIKOB paboTbl CTYAEHTOB (Cnywarteneid) ¢ NpUKIagHbIMU NPOrpaMMaMy Ha NEPCOHANbHbBIX KOMMbOTEPAX U HABBLIKOB UX
paboTbl Ha nprnbopax KXA.

PaboTbl BEINONHSIOTCS B YCNOBUSIX M3MepUTENbHO nabopaTtopum kagoenpsl ?Matepuansl, TexHonorum un kayectso?. K
npoBeLeHnio nabopatopHoi paboTbl 4OMYyCKATCS CTYAEHTbI, NPOWEAWNE MHCTPYKTAX MO OXpaHe Tpyaa U TEXHNKE
6e3onacHoCTK, a Takxe obyyeHne 6e30nacHbIM METOLAM TPyAa Ha COOTBETCTBYIOLWEM 000PYAOBaHNM, NCNONb3YEMOM
Npw BbIMNONHEHMMN PaboT.

3. KoHTponbHas pabora

Tema 6

MeToabl uccnefoBaHns cneumanbHbiX CBOWCTB Matepmanos

BapuaHTbl TeM:

. MeToapl nccnenosaHms cneumnanbHbIX CBOMCTB MAWWHOCTPOUTENbHBIX MaTepuanos.

. MeTogbl nccnenosaHms cneumnanbHbIX CBONCTB CTPOMTENbHbLIX MaTEPUanos.

MeToLbl MCCnenoBaHNs cneumanbHbiX CBOMCTB KOHCTPYKLIMOHHbBIX MaTtepranos.

MeToabl MCCnenoBaHNs cneLumanbHbiX CBOMCTB MULLEBLIX MAaTEPMAnoB.

MeToabl KOHTPONS crneunanbHbiX CBONCTB MAWMHOCTPOUTENbHbLIX MaTepnanos.

MeToabl KOHTPONS crneunanbHbiX CBONCTB CTPOUTENbHbIX MaTepmnanos.

MeToLbl KOHTPONS creunanbHbiX CBONCTB KOHCTPYKLUMOHHbIX MaTepuranos.

. MeToapbl KOHTPONSA cneumanbHbIX CBOWCTB NULLEBLIX MaTepManos.

. MeToapl ncnbiTaHWin cneumanbHbIX CBOACTB MAWMHOCTPOUTENbHBIX MaTeprasnos.

10. MeToabl uCnbITaHWUA cneumnanbHbiX CBONCTB CTPOUTENbHbLIX MaTepunanos.

11. MeToabl UCnbITaHWUIA cneumanbHbiX CBONCTB KOHCTPYKLMOHHBLIX MaTepuanos.

12. MeToabl MCMbITAHWIA CNeunanbHbIX CBONCTB NULEBbLIX MATepUanos.

9K3ameH

Bonpochbl k ak3ameny:

. Knaccndoukaums MetoioB nccnenoBaHus no tmny BO3LENCTBMSA HA 00 bEKT NCCNeL0BaHNS

. Nepapxnsa metonos nccnenosaHus maTepuanos.

. MeTtop nccnepnosaHns v MeToamMKa KOHTPONS CBOMCTBA MaTepuana

. OcHoBHble TepMuHbI U onpeneneHns KXA.

. OCHOBHblE CTATUCTUYECKMNE XapaKTEPUCTMKMN CNYy4aiHON BENNYMHBI

. OueHka cooTBeTCTBMS HAbnoaaeMbIxX JaHHbIX HOPMabHOMY 3aKOHY pacnpeneneHus (nposepka runoTes)
. OnpegeneHne noBepuUTENbHOrO NHTEPBAana ANns CpenHero 3Ha4yeHns Cny4aiHom BeNYUHbI

O©oo~NOOOThWN =

CONOOALN =

NOoO O~ WND =
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8. KoppensaunoHHbIii n perpeccroHHbin aHanua. CTaTncrmyeckas KoppensunoHHas 3aBMCcMMOCTb ABYX Cly4YaiHbIX
BENNYUNH

9. MpoBepka MUHMMANBLHOrO Y MaKCUMasbHOMO PE3yNbTAaTOB M3MEPEHWI HA NPUHALNEXHOCTb K reHepanbHol BbIGopKe.
10. Knaccudpukauma metonos KXA.

11. Tepmunyeckunin aHanua. Knaccudmkaums TepMm4ecknx MeTonos aHanmaa

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

13. Xpomartorpadpums. OCHOBHbIE MOHATUA 1 ONPELENEeHNs xpoMaTorpadum

14. lWkana anekTpoMarHMTHbIX BOSH 1 cnekTp M. TeopeTnyeckne 0CHOBbI U NPUHLUMMBI METOL0B abcopbLIMOHHO
cnekTpockonun OMW, nx knaccudpukaums

15. Ynbtpadpmonetosas (Y®P) cnektpockonus. TeopeTmdeckmue 0CHOBbl MeToAa 1 cBA3b YP-CNEeKTPOB CO CTPOEHMEM
BelecTsa

16. MHdgopakpacHas (UK) cnektpockonus. TeopeTnyeckme oCHOBbI MeTona 1 ¢Ba3b IK-cnekTpos co CTpoeHneMm
BellecTsa

17. CnekTpockonus kKoMbrHaumnoHHoro paccesiHust (KP). Teopetuyeckme 0CHOBbI MPOUCXOXAEHUS NMHWIA B cniekTpax KP.
ConocrasneHne metonos KP n VK cnektpockonunm

18. CnekTpockonus peHTreHoBCKOoro nanyyeHns (PU). Xapaktepmctnieckne peHTreHoBCKue cnekTpbl, 3akoH Moanw.
MpuHLUMN peHTreHoCcneKkTpanbHOro aHannsa

19. BnnsiHue MeToamKku NoArotToBku Npobbl Ha pedynbTatel KXA cogepxaHus marHus B crinase dCMr
PEHTreHO-yOpPEeCLEeHTHbIM METOAOM

20. ONeKTPOHHO30HA0BbIA PEHTreHOCNEKTPaNbHbIN MUKPOaHan3

CemecTp 8

TekyLwWUin KOHTPONb

1. KypcoBas pabota no gucuunnumHe

Tembl 7, 11

OnpepeneHve reoMeTpnyeckmx napameTpoB rpadoUTOBbIX BKIOYEHWI B MUKPOCTPYKTYPE CepbiX H4yryHOB METOAOM
aBTOMaTUYecKoro aHannsa nsobpaxexuin Im-ageExpertPro 3.

Kypcosoe npoekTmpoBaHue no aucumnamde ?MeTonbl ccnenoBaHuii MaTepuanos U NPOLECCOB? SBNSETCS
NPOMEXYTOYHbIM 06WENPOGECCUOHANBHBIM 3TANOM B 00WEM LIMKNIE NOArOTOBKUN CTyAEHTOB. [1pn BEINONHEHNM KYPCOBOIO
NpoeKTa CTYAEHT LOMXKEH CAMOCTOATENIbHO PEWNTb HECKObKO METOANYECKNX N MHXEHEPHbIX 3a4ad.

OCHOBHbIE LIenn KypcoBOro NPoeKTUPOBaHNS:

[l 3akpennenue cTyaeHTaMn 3HAHNI 1 yMEHUiA BHIBUPATb, pa3pabaThiBaTh U MPUMEHSTh MHCTPYMEHTANbHbIE METOAb! U
METOAMNKW BbIMOMIHEHMS UCCNEA0BaHNA N U3MEPEHWNIA KONMYECTBEHHbIX XapakTepUCTUK Ka4yecTea MaTtepuanos nsaenuvin v
NOKPbITUIA;

[ pa3euTVE HABLIKOB CTYIEHTOB CMONL30BAHWS KOMMBIOTEPHBIX METOAOB PABOTh U UCCNEAOBAHWIA;

[l npoBepka 3HaHWIt 1 yMEHWIt CTYIEHTOB, NPUOBPETEHHBIX MPU NPOCNYLIMBAHAN NEKLIWIA 11 BLINONHEHUN NaBopaTOPHbIX
paboT no Kypcy AMCLUMANHBI.

Lns [oCTNXEHNS Lenein KypcoBOro NPoekTUPOBaHNSA CTYAEHT LOMXKEH PELWNTD CNeayowmne 3anaqn:

[l onpenennTb akTyanbHOCTL BLIGPAHHOM TEMBI, & LIEHHOCTb 1 3HAYEHUE ANS UICCNENOBAHNS 1 OLIEHKN KaYecTra
maTeprasnos 1 NPOLIECCOB;

[l yrny6néHHo 13y4nTh MeTon LMOPOBOI (CKaHMPYIOLLEl) MAKPOCKONWN;

[l nosHakoMUTLCS € MHdPOPMALME MO MUKPOCTPYKTYPE rpachnTa B BbICOKOMPOYHbIX IPacpuT3NPOBaHHbIX YyryHax, o
METOLAaX KOHTPONS MAKPOCTPYKTYPbI M O BINSHUM MAKPOCTPYKTYPbI Ffpadouta Ha CBONCTBA BbICOKOMPOYHbIX YYryHOB;

[ n3yunTb MeToaMKM NOArOTOBKM 1 06PABOTKM M30BPAXEHNI MUKPOCTPYKTYPbI 1 MOACYETA KONMYECTBEHHBIX EANHNYHBIX
N CTaTUCTUHECKUX XapakTEePUCTUK 3NEMEHTOB MUKPOCTPYKTYPbI C MOMOLLbIO aBTOMaTUYEeCKOro aHannsartopa
nsobpaxeHus Im-ageExpert Pro 3 (AAN);

[l noarotoBMTL ANSt pacy&TOB CepUIo LIMAPPOBLIX MOAENBHBIX M306PAXEHNI BKMIOYEHUI rpadpnTa, ANsi HEro BhINOMHUTL
noaroToBKy 1 06paboTky 3a4aHHOro M30bpakeHnst MUKPOCTPYKTYPbl BBICOKOMPOYHOrO YyryHa ¢ nomoubio AAU;

[l nponsBecTn pacuéTbl 3aaaHHbIX CTATUCTUHECKNX XapaKTEPUCTUK BKMIOYEHMI rpadhnTa ¢ nomolbio AAU;

[l nponaeecTn cTaTMCTNYECKYIO OLIEHKY 3aAaHHbIX 3aBUCKMOCTE XapakTepUCTUK rPadpUTOBbIX BKAIOHEHUIA;

[l ochopmMuTL KYPCOBOI MPOEKT B COOTBETCTBIN C HOPMATUBHBLIMU TPEBOBAHMSIMU, MPEAbSBASEMbIMA K TEKCTOBbIM
y4ebHbIM LOKYMEHTaM.

MNMopsaoK BbINONHEHWS KYPCOBOrO NPOEKTa BKOYaEeT Crneayiowme stanbi:

1. Beibop TeMbl KypCOBOro NPOeKTa;

2. CocTaBneHve nnaHa npoekTa;

3. Monbop 1 nsyveHne nuTepaTtypbl MO NCCReLyeEMOMY BOMPOCY;

4. MNogrotoska 1 ohopmMneHne KypcoBoro npoeKkTa;

5. BawmTa KypcoBoro npoekra.

BapuaHTtbl Tem:

1. ViccnenoBaHme 3aBMCMMOCTU CPedHEro 3Ha4eHusl, AMCrnepcun 1 WNpWHbLE 4OBEPUTENBHOIO MHTEpBana ans
LLOBEPUTENBHOM BEPOSTHOCTU 95% CcnyvaliHoW BENMUMHbI [nowanm rpadoutoBbiX BKITKOUYEHMWA OT NNowaan n3obpaxeHns;
2. NccnepoBaHne 3aBUCUMOCTY CPeOHEro 3Ha4YeHns, ANCNepCcMun 1 WMPUHbI OBEPUTENBHOrO MHTEpBana Ans
[OBEpUTENBLHOW BEPOSATHOCTU 95% crnydaiHOW BennymHbl [nowann rpadouToBbiX BKAKOYEHM OT MUHMMANbHOIO pasmepa
(nnowanu) y4mTbiBaeMOro rpachtoBOro BKKHEHMS;
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3. NccneposaHne 3aBNCUMOCTY CPeOHEro 3Ha4YeHns, ANCNepCMmn 1 WMPUHbI 0OBEPUTENBHOrO HTEpBana Ans
[OBEepuUTENbHOW BEPOSATHOCTU 95% cryqariHo BennymHbl K3an.pernoHa oT nnowaau rpadouToBbIX BKIKOHEHWIA.

4. ViccnenoBaHune 3aBUCUMOCTM CPeLHEro 3HA4YEHUS!, LMCNEePCUN 1 WNPYHBI OBEPUTENbHOMO MHTEepBana ans
LLOBEPUTENbHOM BEPOSTHOCTU 95% CnyYariHOW BENMYU-Hbl BbITAHYTOCTU OT NNowWann rpadouToBbIX BKOYE-HWIA.

5. ccneposaHune 3aBUCMMOCTM CPEOHErO 3HAYEHMS, BUCNEPCUMUN U WNPUHBI SOBEPUTENIbHOIO UHTEPBAana ans
L0OBEPUTENBHON BEPOSATHOCTU 95% cnyyariHoM Benn4dmHbl MapameTtpa hopMbl rpadmuToOBbIX BKIIOYEHWUIA OT MUHUMAbHOIO
pasmepa (nnowanmn) y4mTbiBaeMoro rpadoMToBOro BKNIOYEHNS.

2. TectupoBaHue

Tembl 7, 8,9, 10

MeToabl uCCnefoBaHNs CTPOEHMS MaTtepranos

1. Vlepapxums CTpyKTypbl MaTepuanos:

A ? makpoctpykTtypa [l mukpoctpykTypa [ cy6etpyktypa I Mesoctpykrtypa [l atomHas crpykrypa.
B ? makpocTpykTypa Ll cybcTpyktypa U Mukpoctpyktypa U Me3ocTpyktypa U aToMHas cTpykTypa.
B ? makpocTpykTypa I mukpoctpyktypa [l cy6etpyktypa [l atomHas ctpykTypa.
[ ? makpocTtpyktypa [ cy6erpyktypa I Mukpoctpyktypa [l atomHas ctpyktypa.
2. CpencTea udydyeHust MakpoCTPYKTYpbI:

A ? HEBOOPYXEHHbIV rnas.

B ? ontnyeckunin Mukpockon.

B ? anekTpOHHbIA MUKPOCKOM.

[" ? aTOMHO-CUIOBO MUKPOCKON.

[, ? TYHHeNbHbIA MUKPOCKON.

E ? PeHTreHoBckoe nsnyyeHune, yCKopuTenw.

3. CpencTBa U3yyeHust MUKpPOCTPYKTYpbI:

A ? HeBOOPYXEHHbIV rnas.

B ? ontnyeckmnin Mukpockon.

B ? anekTpOoHHbIA MUKPOCKOM.

[T ? aTOMHO-CMNOBO MUKPOCKOM.

L ? TYHHeNbHbIA MUKPOCKOM.

E ? PeHTreHoBCKOE n3nyyeHune, yCKOpuUTENW.

4. CpepfcTsa nsyyeHns cybcTpykTypbl:

A ? HeBOOPYXEHHbIV rnas.

B ? ontnyeckunin Mukpockon.

B ? anekTpoHHbI MUKPOCKOM.

" ? aTOMHO-CUIOBOV MMKPOCKOM.

L ? TYHHenbHbIA MUKPOCKON.

E ? PeHTreHoBCcKkOE N3ny4yeHne, ycKopUTenu.

5. Cpencrea usy4yeHus ME30CTPYKTYpbI:

A ? HEeBOOPYXEHHbIV rnas.

B ? onTnyeckunii Mukpockon.

B ? aneKTpOHHbIA MUKPOCKOM.

[" ? aTOMHO-CUIOBOV MMKPOCKOM.

L, ? TYHHenNbHbIA MUKPOCKON.

E ? PeHTreHoBCKOE N3nyyeHune, yCKOPUTENN.

6. Cpencrea U3y4yeHus aTOMHOW CTPYKTYpbl:

A ? HEBOOPYXEHHbIV rnas.

B ? ontnyeckuin Mukpockon.

B ? anekTpOHHbIA MUKPOCKOM.

[" ? aTOMHO-CUIOBOV MUKPOCKOM.

L ? TYHHeNbHbIA MUKPOCKON.

E ? PeHTreHoBckoe nsnyyeHune, ycKopuTenw.
MeToabl uccnefoBaHns prsn4eckmx CBOMCTB MaTepmanos
1. METOLbI MEXAHNYECKUX UCTbITAHUIA MaTEPMANoB:
A ? ctaTnyeckme.

B ? ouHamnyeckme.

B ? nonycratmuyeckue.

I" ? HenpepbIBHbIE.

2. MNpn MexaHM4eCcKux NCMbITaHUSAX ONPenensoT:
A ? xapakTepnCTUKUN MPOYHOCTH.

B ? xapakTepncTnku AONrOBEYHOCTMU.

B ? xapakTepuncTmkm n3HoCOCTONKOCTH.
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" ? XapakTepmucTkn KOPPO3NOHHON CTOMKOCTN.

L ? xapakTepucTvukm nnacTU4HOCTK.

E ? xapaktepucTumku ynpyrocTtu.

3. Mpun MeEXaHMYECKMX NCMBITAHMSAX NCMONb3YIOT 06pasub:
A ? c HagpesoMm.

b ? ¢ HaopbiBOM.

B ? ¢ nogpbisom.

" ? c HagnoMom.

Il ? c Bbipe3om.

4. MeToabl onpeaeneHunst anekTpn4ecknx CBONCTB:

A ? pecbpakToMeTpuS.

B ? amnepmeTpa 1 BONbTMETPA, MOCTOBLIE METOAbI.

B ? namepeHns onTn4eckom akTMBHOCTH.

" ? n3amMepeHns TepMO 3NEeKTPOLBMXYLLEN Ccunbl (3.4.C.).

L ? noTeHumomeTpryeckmin (KOMNEeHCaUNOHHbIN), Xonna, namepeHus addpekta HepHcTa-OTTUHrcxayseHa.
5. MeToapbl onpegeneHnst onTUHeCKMX CBONCTB:

A ? pecbpakToMeTpus.

B ? amnepmeTpa n BONbTMETPA, MOCTOBLIE METOAbI.

B ? namepeHns onTnyeckom akTMBHOCTH.

" ? namMepeHns TepMO 3NEeKTPOLBMXYLWEN cunbl (3.4.C.).

L ? noTeHumomeTpryeckmin (KOMNEHCaUNOHHbIW), Xonna, namepeHus addpekta HepHcTa-OTTUHrcxayseHa.
6. MeTonobl onpeneneHns onTMYeCKUX CBOMNCTB:

A ? pecbpakToMeTpus.

B ? 6annuctuyeckunini MeToL.

B ? ncnonbsosaHns acppekta Xonna.

" ? uicnonbaosaHus asneHna JMP.

[ ? meTon MasiTHMKOBbLIX BECOB.

7. MeToapbl onpeaeneHns MarHUTHbIX CBOWCTB:

A ? pecbpakToMeTpus.

B ? 6annuctuyeckunii MeToL.

B ? ucnonb3osaHus acbgoekta Xonna.

" ? uicnonb3oBaHus sasneHns SMP.

[ ? meTon MasiTHUKOBBLIX BECOB.

8. MeToabl onpeneneHns anekTpnYEeCcKux, ONTUHECKMX, MarHTHbIX CBOWCTB MPUMEHSIOT NPY U3YYEeHWN MPOLIECCOB:
A ? cTpyKTypoOobpa3oBaHns MaTepuanos.

B ? paspyweHunsa matepranos.

B ? akcnnyartauun matepmanos.

MeToabl uccnenoBaHns cneumanbHbIX CBOWCTB Matepmanos
1. MeTonbl MCCneaoBaHUs aKkcnnyaTalNOHHbIX CBOWCTB:

A ? HaTypHble UCNbITaHNS.

B ? nonyHatypHble ncnbitaHms.

B ? npuMeHeHns TexHonormyeckmx npoob.

[ ? onpeneneHne peonormyeckux CBOMCTB.

L ? cTeHpoBbIE UCMbITAHKS.

E ? dpusmyeckoe n marematmyeckoe MO4ENNPOBaHNE.

2. MeTtoapbl uccnefoBaHns TEXHONOMMYECKNX CBONCTB:

A ? HaTypHble UCnblTaHns.

b ? onpeneneHune obpabaTbiBAEMOCTH.

B ? npuMeHeHns TexHonormyeckmx npoo.

" ? onpeneneHne pPeonormMyeckux CBOMCTB.

L ? cTeHpnoBble UCMbITAHUS.

E ? pusmyeckoe n marematmyeckoe MOLENNPOBAHNE.

3. MeToapl uccnenoBaHns TEXHONOMMYECKUX CBONCTB:

A ? onpepneneHune CKIIOHHOCTU K 0TOenNy, ycaake, TpelwmnHoobpasoBaHuio.
B ? nonyHatypHble ncnbiTaHms.

B ? npuMeHeHne TexHonormyeckmx npoob.

" ? onpeneneHne peonorm4eckux CBOMCTB.

L, ? onpeneneHne COBMECTMMOCTM C fobaBKaMu (KpacuTensiMm, HanonHUTENSAMN).
E ? onpeneneHne cBaprMBaemMocTu.
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3. YcTHbIN onpoc

Tema 11

. OCHoOBHblE CTaTUCTNYECKME XapaKTEPUCTUKIN CNyYaiHON BENNYMHDI.

. 3aKkoHbl pacnpeneneHns cny4yaHow BefNYMHbI.

. OueHka cooTBeTCTBISA HAabNoaaeMbIx aHHbIX HOPMaNbHOMY 3aKOHY pacrnpeneneHuns (MpoBepka runoTes).
. OT6bpackiBaHVie pe3ko BblAensowmxcs HabnoaeHu.

OnpeneneHre LOBEPUTENbHOMO UHTEPBANA NS CPEAHEr0 3HAYEHWS CNyYaiHOW BENUYNHDI.

. OueHka rapaHTPOBaHHOIO YPOBHSI.

. OueHka BeposiTHOCTY MNonaaaHns B yCTaHOBIEHHbIE NPeaenb.

. OnpeneneHne o6béMa HabnoaeHW ans TpebyeMoro NOBEPUTENbHOrO YPOBHSL.

. OueHka BRMsiHNSA (DakTOPOB Ha XapakTepUCTUKN CRyYaiHOW BENNYMHDI.

10. PerpeccvoHHbIn aHanms.

9K3ameH

Bonpochbl K ak3ameny:

1. Nlepapxunsi CTpyKTypbl MaTepranos. B3auMocBsa3b COCTaBOB, CTPYKTYpbI 1 CBOWCTB MaTepuanos. Metonbl
nccnenoBaHusl CTPOEHUS MaTepranos

2. OnTnyeckas (CBETOBAs) MUKPOCKOMUS. PU3NYECKME OCHOBbBI ONTUYECKOM MUKPOCKOMNWW, A/IMHA BOJHbI CBETA W
paspeLliatollast cnocobHocTb MeToga. MNprHuMnmanbHas cxema M1Kpockona.

3. MeTonbl NOArOTOBKM WAN-NPo6 ANs NCCnenoBaHns CTPYKTYpbl Matepunanos

4. Metonbl 06paboTku n3obpaxkeHnit, 0CHOBLI CTEPEOMETPUYECKOW MeTannorpadoum

5. 9nekTpoHHas Mukpockonus. duanyeckne OCHOBbI SNEKTPOHHOI MUKpocKonuu, BonHbl e bpoiins, cnocobbl
Nony4eHns SNEKTPOHHBIX My4YKOB M OCHOBbI SNEKTPOHHOW ONTUKW, B3aUMOOENCTBNE SNEKTPOHOB C BELWECTBOM

6. MprHUUNbI NpocBeYUBaloWeER (TPAHCMUCCUOHHON) M PACTPOBOW (CKaHUPYOLWeR) SNEKTPOHHOM MUKPOCKOMUW,
3aBMCUMOCTb paspelatoLeil CnocobHOCT MeEToa OT AfMHbI BOMHbI 9NEKTPOHA

7. 30HA0BbIE CKAHMpPYyOWWe METoabl NONyYeHUs MHpopMaLuun o CTPYKType Matepmanos. TyHHenbHas ckaHupyowas
MUKpOCKOMnusl. ATOMHO-CMNOBAas CKaHMpyoLwas MMKPOCKOMNNS

8. MeTtoapl paccesHus (angpakumnm) MU n kopnyckynsapHbIX n3nydyeHunin. PeHtreHocTpykTypHbii (PC) n
peHTreHodasHbin (PP) aHanns

9. Hepaspywatowue MeTobl uccneaoBaHms matepuanos. OcobeHHOCTU, Ha3HauYeHre, kKnaccueurkaums MeToaos

10. PagnaunoHHble Hepaspywatowme MeToabl 4epeKkToCcKonumn, KOHTPONS cocTasa U CTPYKTYpbl

11. AKycTuyeckne metToabl 4edpekTOCKONUM 1 KOHTPONS CTPYKTYpbI

12. KannnnsipHble MeToabl 0edyekToCKonmu

13. BuxpeTtokoBble (3NeKTPOMarHuUTHble), MarHUTHble MeTOAbl AeeKTOCKONUU

14. CTaTMyeckune NCNbITaHUS MaTEPUANOoB 1 NOKPbLITUIA. cnbiTaHus Ha pacTsXXeHne, Ha cxatne, Ha narub, Ha KpyyeHue,
onpeneneHve TBEPOOCTM

15. MeToabl MEXaHUHECKMNX UCMbITaHUA KOMNO3WLIMOHHBIX MaTepranos C NONMMEPHO MaTpuLE Ha pacTsXeHue B
cooteetcTeum ¢ FOCT 25.601-80

16. dnHammnyeckune ncnbiTaHns. BbICOKOCKOPOCTHbIE MaLVHbBI U KOMPbl 4151 AMHAMUYECKUX (YOapHbIX) UCMbITaHWA

17. MeToabl nccnenoBaHUs anekTpUYeCcKux CBOMCTB Matepmnanos. [NpumMepbl NPUMEHEHNS METOOOB N3MEPEHMUS
9NEKTPUYECKNX CBONCTB NP MaTepuanoBeq4yecknx NccnenoBaHusx

18. MeTonbl uCCnenoBaHNs ONTUYECKMX CBOWCTB Matepuanos

19. MeTonbl uCCnenoBaHNs MarHUTHbIX CBOMCTB MaTtepunanos. [pumepbl NpUMEHEHNs MeTO40B N3MEPEHNS MArHUTHbIX
CBOWICTB MNpv Matepunanosenyeckmx UccnenoBaHnsx

20. MeToabl nccneposaHus TeENNOU3NYECKNX CBONCTB. [pMMeHeHne MeTogoB Npu UccnenoBaHnm
CTPYKTypoobpasoBaHns Matepunanos

21. MeTonbl uccnenoBaHs NOBEPXHOCTHOIO HATSAXEHWS 1 BA3KOCTW pacnnaBos

22. MeToAbl KOHTPONA pagvaumm u pagmaunoHHbIX CBONCTB MaTtepuanos. Jo3numetpus. Pagnometpus

23. Viccnenosaruve cneumnanbHbiX YHKLMOHANbHbBIX CBOMCTB MaTepuanos 1 NOKPLITUIA B MpOLECCce NX aKkcnayaTauun.
Limknnyeckune ncnbitaHus

24. Knaccugukaumst BUOOB MOBEPXHOCTHOrO paspyweHus getanen. Metoabl nccnenoBaHust KOPPO3MOHHON, SPO3NOHHOM
N N3HOCO- CTOMKOCTU

25. MeToabl HaTypHbIX, MONYHATYPHbIX, CTEHAO0BLIX UCNbITAHWIA MaTepunanos, U3OENNA N MOKPLITUIA

26. Metonbl nccnepgosanus npoueccos. MeTonbl n3amepeHuns Temneparypsl

27. dunbhepeHumanbHbll aHanm3 CTPYKTYPHOYYBCTBUTENbHBIX CBOMCTB. dudpdepeHumnanbHbii TEPMUYECKUIA aHaNn3
28. MeTobl h13n4eCKOro 1 MaTeMaTn4eckoro MoO4eNMpPoBaHNs NPoLEeccos

29. MeToAbl nccnepoBaHust TEXHONOrMYECKMX CBOVCTBA MaTepmnanos 1 NokpblTuin. OnpeaeneHme CKNOHHOCTY K ycaake,
TEXHONIOTMYECKOM XNOKOTEKYYECTM pacniaBos

30. MeTtonbl onpeneneHns csapnBaeMocT, NasieMoCcT, CNekaeMocT MaTepunanos

31. MeTtoabl onpenenexHns obpabatbiBAEMOCTM pe3aHNeM

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN
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B K®Y pelictyeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obydatowmxcst. CyMMapHo no aucumninHe (Moaynio)
MOXHO Mony4ymTb Makcumym 100 6annoB 3a ceMecTp, U3 HMX Tekylas paboTa oueHmBaeTtcs B 50 6annos, uTorosas
goopma koHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHoO".
55 6annoB 1 MeHee - "He 3a4TeHo".

Ins ak3ameHa:

86 H6annos 1 bonee - "OTANYHO".

71-85 6anno. - "xopouo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTENBbHO".

dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUWA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl OPMUPOBAHMNA KOMMETEHLIMIA

OTtan

KonuyectBO
6annos

CemecTtp 7

TekyLLUA KOHTPONb

TecTnposaHue

TecTupoBaHne NPOXOANT B MUCbMEHHOW CDOPME UMK C NCNONb30BaHNEM
KOMMbOTEPHbIX cpencTs. Obyyatowmincs nonyyaet onpenenéHHoe KONM4ecTBo
TECTOBbIX 3a4aHulA. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3aftaHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

NabopatopHble
paboTbl

B ayamTopum, ocHalwéHHO COOTBETCTBYOWMM 060pyNoBaHMEM, 0Oy4atowmecs
NPOBOAST y4e6HbIE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSTb ero Ha NpPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOWER NpeaMeTHON obnacTu.

40

KoHTponbHas
paboTa

KoHTponbHas paboTa npoBoauTcs B Yachl ayauTopHol paboTel. Oby4atowmecs
nonyyaroT 3afaHns Onsi NPOBEPKU YCBOEHUS MpoiaeHHoro Matepuana. Pabota
BbIMNO/HSETCS B MMCbMEHHOM Buae U caaéTcs npenogasatento. OueHnsaTcs
BnafeHvne matepuanom no teme paboTbl, aHANUTUYECKME CMOCOBHOCTY, BNaaeHne
MeTodamu, YMEHUs 1 HaBbIK1, HeOOX0OUMbIE A1l BbINONHEHUS 3a0aHUIA.

Ok3ameH

OK3aMeH HaueneH Ha KOMMIEKCHYIO0 MPOBEPKY OCBOEHWS AUCLUMIVHBI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM goopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3aAaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe MaTtepuanom, ero CUCTEMHOe
0CBOEHMe, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse NPo6AeMHbIX CUTyaLMnii 1 PelWeHUn NPaKTUYECKUX 3aaaHuii.
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CemecTp 8

TekyLLUA KOHTPONb

Kypcosas
paboTa no
ANCUMNNIMHE

Kypcosyto paboTy no oucumunivHe obyyarowmecs NuiyT camocTosITeNbHO AoMa.
Tembl 1 TpeboBaHus kK paboTe doopMynMpyeT npenogasatenb. BeinonHeHHas
paboTa coaéTcs npenogasaTento B copowopoBaHHoM Buae. B pabote
npennaraetcst COBCTBEHHOE pelleHre onpeaenéHHon TeopeTNHeCcKon nnm
npakTudeckoi npobnembl. OueHMBaOTCS NpopaboTka UCTOYHMKOB, NPVUMEHEHNEe
nccnenosatenbCkux METOLOB, MPOBeAeHNE OTAENbHBIX CTaAWA UCCNenoBaHuNs,
OpMynMpoBKa BbIBOAOB, cobnogeHne TpeboBaHuii K CTPYKType 1 0pOPMIEHUIO
paboTbl, CBOEBPEMEHHOCTb BbIMOHEHMSI.

45

TecTtupoBaHue

TecTvpoBaHne NPOXoANT B MMCbMEHHOV CDOPME VN C UCMONb30BAHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmniics nonyyaeT onpeaenéHHoe Konm4ecTso
TECTOBbIX 3a4aHunii. Ha BbiNnonHeHve BblAenseTcs oMKCUPOBaHHOE BPEMS B
3aBMCVMOCTM OT KonnyecTea 3agaHuii. OueHKka BbICTaBNSIETCS B 3aBUCMMOCTM OT
MpoLeHTa NPaBWIbHO BbIMOMHEHHbIX 3a4aHU.

YCTHBIN onpoc

YCTHbI ONPOC NPOBOAMTCS HA NpakTudecknx 3aHatusx. Obyyatowmecs
BbICTYNalOT C AoKnanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B
LUCKYCCWU, OTBEYAIOT Ha BOMPOCH npenogasatenst. OLEHNBAETCS YPOBEHb
LOMalHel NoAroTOBKM MO TEME, CMOCOBHOCTb CUCTEMHO U IOTMYHO U3naratb
MaTtepuvan, aHanM3npoBaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha LOMOMHUTENbHbBIE BOMPOCHI.

w
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
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MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeuyeHb OCHOBHOW U AONONHUTENbHOM yueb6HON nuTeparTypbl, HEO6XOAUMON ANl OCBOEHUS AUCLMIINHBI
(moaynsi)

7.1 OcHoBHasl nuTeparypa:

1. 3oTkuH B.E. MeTononorus soibopa Matepuanos 1 YNPOUYHSIOLWMX TEXHONOMUIA B MAMHOCTPOEHMUN : y4ebHuk / B.E.
30TKUH. - 4-e n3g., nepepab. u gon. - M. : UL 'GOPYM' : UHDOPA-M, 2017. ? 320 c. - (Bbicluee obpasoBaHue). - Pexumm
noctyna: http://znanium.com/catalog/product/854427

2. Kpuwradosuny B.U. dusnko-xmmmdeckue metonbl nccnegosanns / B.W. Kpunwrtadosuy. - M.: Dawkos n K, 2018. - 208
c.: ISBN 978-5-394-02842-7. - Pexum gocTtyna: hitp://znanium.com/catalog/product/513811.

3. NNebyxos, B.N. ®dunaunko-xmMmuyeckme MetToabl MCCnenoBaHns [OnekTpoHHbI pecypc] : yuebHuk / B.W. Nlebyxos, A.W.
Okapa, /.. MaBntoyeHkoBa. - ANEeKTPOH. aaH. - CaHkT-MeTepbypr : NaHb, 2012. - 480 c. - Pexum goctyna:
https://e.lanbook.com/book/4543

7.2. OononHutenbHaa nuteparypa:

1. CtatncTnyeckme MeToapl aHannsa faHHbix : ydebHuk / J1.U. HueopoxkuHa, C.B. ApxeHosckuid, A.A. Pyasira [v op.] ;
nop obu. ped. o-pa 3KOH. Hayk, npod. J1.. HueopoxkuHoi. ? M. : PUOP : UIH®PA-M, 2016. ? 333 ¢. ? (Bbicwee
obpasosaHue: bakanaspuar). ? www.dx.doi.org/10.12737/21064. - Pexum gocTtyna:
http://znanium.com/catalog/product/556760

2. MeTobl 1 cpeacTBa KOMNIEKCHOMO CTATUCTUYECKOrO aHanmn3a AaHHbIx : y4eb. nocobue / A.MN. Kynauyes. ? 5-e nag.,
nepepab. n gon. ? M. : UHDOPA-M, 2017. ? 484 c. ? (Bbicwee obpasoBaHue: bakanaspwar).
www.dx.doi.org/10.12737/25093. - Pexum goctyna: http://znanium.com/catalog/product/814362

3. NHpopmaumnoHHbIe CUCTEMBI YpaBneHNs Ka4eCTBOM B aBTOMATU3UPOBaHHbIX U aBTOMATUYECKNX NPOM3BOACTBAX :
yueb. nocobue / A.J1. FannHoeckuii, C.B. Boukapes, W.H. KpasyeHko [n ap.] ; noa pea. A.J1. FannHoeckoro. ? M. :
NH®DPA-M, 2019. ? 284 c. ? (Buicee obpasoBaHue: bakanaspwuar). ?
www.dx.doi.org/10.12737/textbook_5af03c5f781ea2.32722191. - Pexum gocTyna:
http://znanium.com/catalog/product/996022

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNMUHBI (MOAYIS)

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

9. MeTognueckme ykasaHus oisi 06y4aroLLLMXCS MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoMeHaaummn

nexuum MNepen Havyanom Kkypca nekumin pekoMeHoyeTCcs NPOBECTN BXOLHOW KOHTPOb 3HAHUA CTYAEHTOB
Ha yCnewHOoCTb NpeaBapuTenbHOro yceoeHus aucumnnui umknos EH n OlNMA: Matematuku,
NHdopmaTnkn, dusnku, Xummnm, Matepuanosenenns, TexHonornm MaTepuanos 1 nokpbITUn,
MeTtponorun, CTaHgapTnsauumn 1 cepTmgukaummn ons paccTaHOBKM akLLEHTOB NPW YTEHUN NeKLUi
B COOTBETCTBUM C YPOBHEM 3HAHUIA ANS MOBbIWEHUS 3PIEKTUBHOCTU YrNyBNEHHOrO N3yYeHNs
METOOUK MaTepPUanoBedyecKoro UCCNenoBaHns, KOTopoe 3atem ByaeT pasBuTo B Kypcax
crneumanbHbiX gucumnanH ?KOHCTPYKLNOHHbIE, 3aWUTHbIE U crneunanbHble BONOKHUCTbIE
KOMNO3uTbl?, 7AUINKO-XMMNS U MEXaHMKA KOMMO3ULNOHHbIX Matepuanos?, ?lpoekTnposaHmne
TEXHONOrM4eCckux NPoLLEecCcoB NPON3BOA-CTBA N3OENUIA N3 BONOKHUCTbLIX KOMM03uToB?, ?MeTtoabl
ONTUMM3aLMM KOMMO3UTHbIX cucTeM?, ?PacyeT Ha NPOYHOCTb U METOAb! UCTbITAHWUIA KOMAO3UTHbBIX
KOHCTPYKLNIA?.

PekomeHayeTcs nepen Ha4anoM Kaxaon nekumm oTBeTUTb Ha BOMPOCH CTYAEHTOB MO
mMaTtepuanam npenbloylwein nekumy, NnosBUBLIMMCS B CAMOCTOATENBHON paboTe.

PekoMeHayeTcs B nekumsax MakcrManbHO MCNONb30BaTh BU3YyaNbHbIA Matepuan B Buae punbmMos
1 NpeseHTauuni.
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Bup pa6ort

MeToauyeckune pekomeHpauum

npakTtnyeckmne
3aHATUNA

Llenb NpakTn4ecKmnx 3aHATUR ? Hay4nTb CTYOEHTOB Bbl6|/|paTb MHCTPYMEHTallbHble METOLbI N
METOLAMKN BbIMOMHEHNS UCCNENOBaHWA, UCTbITAHWNIA U |/|3MepeHv||7| napamMeTpoB KavyecCTBa
martepunanos, W3LENVIA, a TaKXe SBNEeHUN K npoueccos, Nnponcxoodawmx B HAX Ha pa3/IN4HbIX
cTaaunax nonyyvyeHus, O6pa6OTKI/I, nepepa60TKv| n aKcnnyarauum n3nenvi.

PeKOMeHJJ,yeTCH npakTnyeckne 3aHATUA NpoBo4nTb B cBoboHOM hopmMe c MakcumanbHbIM
NMNYHBIM NPUMEPOM NPaKTUHECKNX nccnenoBateyibCKnUxX, KOHTPONMNPYHWNX N UCNblTaTENbHbIX
OencTenn.

nabopatopHble
paboTbl

Llenb nabopatopHbIx 3aHATUR ? HAy4YUTb CTYAEHTOB NPVUMEHSATb MHCTPYMEHTANbHLIE METOLbI U
METOAUKM BbINOMHEHNS UCCNELOBAHNMA, UCMbITAHWA U M3MEPEHWIA MAPAMETPOB KavyecTsa
MaTepuanos, U3NENWA, @ TakXe SBNEHWA N NPOLECCOB, NMPOUCXOASAWMX B HAX HA Pa3NNYHbIX
cTagusx nonyyeHus, 0bpaboTkum, nepepaboTkin 1 aKchnyaTaumm U3nenui.

PekoMeHIoyeTCcs NpakTnieckme 3aHsATWs NPOBOANTL B CBOOOAHON DOpPME C MAKCMMaTbHbBIM
NIMYHBIM NPYMEPOM NPaKTUHECKUX NCCNENOBATENBCKMX, KOHTPOMMPYIOWMX U NCMbITATENbHbIX
NencTBUn.

MprmepHBbIi nnaH nabopaTopHoi paboThi:

1) TeopeTnko-MeTo00N0rMYECKU aHaNN3 NCCNeayemMon

obnactu.

2) O3HakoMeHne ¢ 06opyLoBaHVEM.

MpoBeneHne NCNbITaHWA, KOHTPONS.

MoproTtoBka oT4eTa no nabopatopHoit paboTe.

3)
4)
5) 3awwmTta nabopatopHoit paboTbl.

camocTosiTeNnbHasi
paboTta

Llenb camocTosiTENbHOM paboThl CTYOEHTOB - 3aCTABUTb CTYNEHTOB HayYUTbCS CAMOCTOSTENBHO
BblIOMpAaTh UHCTPYMEHTANIbHBIE METOAE! M METOAVKU BbINOIHEHWS] UCCNENOBAHWIA, UCMBbITAHWUIA U
N3MepeHmii NapamMeTpoB Ka4ecTBa MaTepranos, U3AENWii, a TakXe SIBNEeHUIA U NPOLIECCOB,
NMPOVCXOASIUMX B HUX HAa Pas3nunyYHbIX CTaausix nonyyeHuns, obpabotku, nepepabotku u
aKcnnyatauuym usnenwvi.

PekoMeHIyeTCsl CTyAeHTaM He OT/IbIHUBATb OT CaMOCTOATENbHOM paboThl, YNTATb PEKOMEHOYEMYIO
nuTeparypy, NpoBOAUTL MOWCK MHApopMaumm B 6BubnmoTeke u MHTEPHETE.

TecTMpoBaHue

Llenb TecTMpoBaHus - NPOBEPUTbL 3HAHUS CTYAEHTAMN MHCTPYMEHTaNbHbIX METOA0B 1 METOAUK
BbIMNO/IHEHUS UCCNEA0BAHUM, UCTIBITAHWIA, KOHTPONS U N3MEPEHUI MAPAMETPOB Ka4yecTsa
MaTepuanos, U3NENWA, @ TaKXe SABMNEHWA N NPOLECCOB, NMPOVNCXOASAWMX B HAX HA Pa3NNYHbIX
cTagusix nonyyeHus, obpaboTkum, nepepaboTkm 1 aKcrnyaTaumm U3nenuii.

C y4&TOM HW3KOV NOArOTOBNEHHOCTY CTYAEHTOB PEKOMEHLYETCS NPOBOANTL NMOBTOPHbIE
MHOrOKpaTHble TECTUPOBAHMWS 40 TEX Nop, noka He 6ynyT nMm HabpaHbl 6annbl, COOTBETCTBYIOLME
oLeHke "xopouo”

KOHTpOnbHas
paboTta

Llenb KoHTponbHOM paboThl - NPOBEPUTL YMEHUE CTYAEeHTaMmn pelaTtb 3ana4um Beibopa
WHCTPYMEHTA/IbHBIX METOJOB 1 METOAVK BbINONHEHWS UCCNENOBaHWMA, KOHTPONS U NCTbITaHWIA
mMaTtepuanos Ha npuMepe 06nacTu cneuunanbHbIX CBONCTB MAaTepranoB pasnnyHOro HasHaveHus.
PekoMeHayeTcsl CTyaeHTaMm 451 BbiNoNHeHUst paboTbl YMTaTb PEKOMEHAYEMYIO uTepaTypy, HO
6onee - NPOBOAMTb MOUCK UHGPOPMaLMM B BUONNOTEKE N NHTEPHETE.

9K3aMeH

Llenb ak3ameHa ? NpoBepuTb 3HAHWS CTYLEHTAMU MHCTPYMEHTalbHbIX METOLOB U METOANK
BbIMOJTHEHWNS NCCNIeN0BaHNIA, UCMbITAHNA, KOHTPONS U M3MEPEHUIA MapamMeTpoB KayecTsa
maTtepvarnos, U3OENNA, a TaKXe SBIEHNIA 1 MPOLECCOB, NPONUCXOOAIWMNX B HAX HA Pa3/INYHbIX
cTagusix nonyyeHus, obpaboTkum, nepepaboTkim 1 aKchnyaTaumum U3nenui.

PekoMeHayeTcsl Ha 9K3aMeHe [omnyckaTtb Nofb30BaHue NobbiMU UCTOYHUKAMU, B TOM YUCHe
y4yebHUKaMK, KOHCMEKTaMmn NeKUMiA, apyrol y4ebHOM U cneumnanbHOn nuTepaTtypoi 3a
ncknoyeHnem cetun uHtepHet. OTBeTbl FOTOBUTb B NMCbMEHHOM Buae. OTBETbI HA BOMPOCHI
NMPUHUMATbL B YCTHOM (hOpMe, 3abpaB HamMCcaHHbI BO BPEMSI MOLrOTOBKM K OTBETAM TEKCT.
OueHnBaTb NPaBUIbHOCTb OTBETA, NErKOCTb HAMMCaHNSA 1 O0TBETA, NOHUMaHWe CTYOEHTOM TOro,
YTO rOBOPWT.
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Bup pa6ort

MeToauyeckune pekomeHpauum

KypcoBas pabota
no gucuunInHe

Llens kypcoBoli paboTbl ? NPOBEPUTL YMEHNE CTyAeHTaMmn padpabaTbiBaTb METOAMKN U MPOBOAUTL
nccnenoBaHnsa CTPYKTYpbl MaTepuanoB COBPEMEHHbLIMU MHCTPYMEHTANIbHLIMUA METOAAMM U
METOLMKAMU BbIMNOMIHEHMS NCCNEO0BaHWUA, UCNbITAHUA, KOHTPONS N N3MEPEHNIA NapamMeTpoB
KayecTBa Matepuanos, NMELMMICS B apceHane obyyarolel kagenpb.
MopsooK BbINOMHEHWS KYPCOBOrO NPOEKTa BK/OYAET Creayiowme atanbi:
1. Bbibop TEMbI KYpCOBOro NPOEKTa;
2. CocTaBneHve nnaHa npoekTa;
3. Monbop 1 uzyyeHve nuTepatypbl No NCCNemyeMOMy BOMPOCY;
4. MoaroTtoBka 1 0dpopMNEHME KypCOBOro NPoeKTa;
5. BawmTa KypcoBoro npoekra.
2. Bbibop TeMbI 1 cOCTaBNEHNE NNaHa KypCcoBOro npoekTa
BbinonHeHne KypcoBoro NpoekTa sBnseTCs OOHNM N3 BaXHbIX MOMEHTOB MOArOTOBKM
cneumanucTa, No3ToMy LienecoobpasHo BolbupaTb TEMY C yHETOM BO3MOXHOCTM €€ AanbHewwei
pa3paboTku 1 NCMONb30BaHNS B OUNIOMHOW paboTe. Boibop TeMbl KypCcOBOro npoekTa n3
YTBEPXAEHHOrO Ha O4YepenHoi y4ebHblii rod NepeyHst TEM OCYLLECTBNSIETCS CTyieHTaMy OHOW
rpynmnbl CAMOCTOATENIbHO MO OCTATOYHOMY NPUHLMMY.
CtyneHT, Xenawowmii BbINONHUTL KYPCOBOW NPOEKT Ha TEMY, HE NPEOYCMOTPEHHYIO YTBEPXKAEHHBIM
nepevyHeM TeM Ha Tekyluuii y4ebHblii ron, nonxeH 060CHOBaTb CBOM BbIBOP, cornacoBatb TEMY C
PYKOBOAMTENEM KypPCOBOro NPOEKTMPOBAHUS 1 MONY4YMTb HA HEE pa3pelleHune y 3aBeyoWero
Kagoenpon.
KypcoBoii NpoekT BbIMONHAETCS CTPOro B COOTBETCTBUM C pa3paboTaHHbIM 1 YyTBEPXOEHHBIM C
Hay4HbIM pykoBoamTenem nnaHom. CTpykTypa KypcOBOro NpoekTa BKYaeT:
1. pac4éTHas yacTb;
2. rpagouyeckas 4acTb;
3. peLeHsus.
MnaH KypCcoBOro NpoekTa [OMKEH packpbiBaTb TEMY KYPCOBOro NpoeKTa, cnocobcToBath
LOCTUXEHMIO €€ uenn 1 peanM3auny NoCTaBneHHbIX 3a4aq.
KonnyecTBo rnae B OCHOBHOM YacTu paboTbl 3aBUCUT OT XapakTepa U CNOXHOCTY BblGpaHHOM
TEMBI.
B npouecce NoarotoBky KypcoBOro MpoekTa MOXET BO3HUKHYTb HEOOXOAMMOCTb YTOUHEHNS 1
LLONONHEHNs nnaHa. Bce n3amMeHeHWs, BHOCMMbIE CTYAEHTOM B MNaH, AOMKHbI OblTb COrNacoBaHbl ¢
Hay4HbIM PyKOBOLMTENEM.
3. Monbop v uzyyeHve nuTepatypbl No nccnemyemoin npobneme
N3yy4eHne BONpoCcoB Mo TEMe KYPCOBOro NpoekTa HeO0HX0ANMO HauMHATb C y4eOHMKOB, yHebHbIX
nocobuii n moHorpacdpuit. Mpn aToM ocoboe BHUMaHUE cneayeT yaensaTb nutepatype nocnenHux 5
net. OgHako Hambonee COBPEMEHHbI Matepman no uccnenyemoi npobneme MOXHO HanTU B
Nnepuoanyeckon TEXHNYECKOW 1 Hay4yHOI neyaTu, a Takxe B cetu Internet. Mpw aTom ons
N3y4eHUs PEKOMEHAOYIOTCSA Takme XypHanbl U caiTbl Kak:
? ?3aroToBuTENbHbIE NPON3BOACTBA B MAIMHOCTPOEHNN?,
? ?2Nuteiiwmk Poccun?,
? ?JlnteiHoe NPoM3BOACTBO?
? ?MeTannyprus MawmnMHOCTPOEHNa?
? ?3aBofckas nabopatopus. IuarHoctvka matepmanos?
? ?KoHTponb. OdunarHoctmka?
? WWW.Nexsys.ru
? www.siams.com
? www.thixomet.ru
? www.videotest.ru
Mpw paboTe ¢ NMTepaTypoit CTyLEHT COCTABNSET KOHCMNEKThI, B KOTOPbIX U3NnaraeT OCHOBHbIE
MONOXEHUS TOrO UAN MHOTO NNTEPATYPHOrO UCTOYHMKA, NOMELLAET LMPPOBbIE AAHHbIE C
yKasaHumeM UCTO4YHMKA. Bce naHHble fonXHbI NEPMOANYECKN MOMONHATLCS U KOPPEKTUPOBATLCS B
xone paboThbl.
B utore paboTbl ¢ nnTEpaTypoit CTyAEHT AOMXEH COCTaBUTb CMUCOK UCMONb30BAHHOM NUTepaTypbl
W NCTOYHMKOB, KOTOPBI NpunaraeTcs K BbINONHEHHON paboTe.
4. BbinonNHEHMe KypCcoBOro npoekTa
KypcoBoii npoekT ? pe3ynbTaT caMOCTOSITENbHOWM TBOPYECKOM paboThl cTyaeHTa. o xapaktepy
BbINONHsAEMas paboTa AeNUTCS Ha PacYETHYIO 1 rpadouyeckyto YacTu.
O61BbeM KypcoBOoro npoekTa fonxeH coctaensite 20 ? 40 cTpaHUL, NeYaTHOro TekcTa pacyéTHow
yactn 6e3 NpunoxeHuii u 3-7 NnakaToB rpadouyeckoin YacTu.
KypcoBoii npoekT AonXeH oTeeyatb 06wmm TpeboBaHnsaM, NpeabsBASEMbIM K
Hay4YHO-MCCNenoBaTeNnbCkoi paboTte, TEKCTOBLIM yHEOHbBIM OKYMEHTAM 1 APYroi NPOEKTHOA
J[OKyMeHTaumm.
4. 1. CTpyKkTypa 1 cogepxaHme pacyE€THON YacTu.
PacyéTHas yacTb oonXHa cogepxarb:

TUTYNbHbIA NACT;

cofepxaHue;

BBEOEHME;

OCHOBHAas 4acTb;
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[ saknouerve;
CMUCOK 1CMOMb30BaHHbIX UCTOYHUKOB 11 IMTEPATYPHI;
MPUNOXEHUS.
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Mporpamma ancumnnnHbl "MeToabl uccnenoBaHns, KOHTPONS 1 UcnbiTaHMa matepuanos”; 22.03.01 MaTtepranoseneHune n TexHonorum
maTepuanos; npodbeccop, o.H. (goueHT) MNaHos A.l".

Bup pabot MeTtoaunyeckue peKkomeHaauum

y0THbI|7| onpoc Llenb YCTHOr O onpoca - npoBepuTb B ﬂpOCTOI7I popMe 3HaHNA CTyaeHTaMn MHCTPYMEHTAaNbHbIX
METOL0B N METOAUK BbINONHEHNSA UCCNEO0BAHWN, UCTbITAHUIA, KOHTPONA U |/|3MepeH|/||7|
napamMeTpoB KavyeCcTBa Martepmnanos, M3LENNiA, a TakXe SBNEHUN 1 npoueccos, nponcxogsawmx s
HUX HA PA3/IN4HbIX CTaOnAX nony4yeHus, 06pa6OTKI/I, nepepa60TK|/| n aKcnnyarauunm n3aenvia.

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

OcBoeHune gucumnnuHbl "MeToabl UCCNenoBaHWS, KOHTPONS U UCMbITAHWS MaTepPUanos” npeanonaraeT UCrnonb30BaHmne
Cnenyrlero NporpaMMHOro obecrneyeHns U MHEOPMALIMOHHO-CMPABOYHbBIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odomcHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHOI cucTeme
" bubnnoPoccuka", [ocTyn K KOTopoW npepoctaeneH obydyatowmmes. B 36C " bubnuoPoccuka " npeacTtasneHbl
KOMNeKuMM akTyanbHo Hay4HOW 1 y4eBHO nuTepaTtypbl NO ryMaHMTapHbIM HaykaMm, Bkoyarowme B cebsi nybnnkaumm
BEOYLNX POCCUIACKMX N30ATENbCTB NyMaHUTAPHOW NUTEpaTypbl, N34aHNS HA aHTIMACKOM S3blKe BEOYILNX aMePUKAHCKUX
N eBPOMNENCKMX N30aTenbCcTB, a TakXe peakue 1 ManoTMpaxHble U3aaHns POCCUACKUX permoHanbHbix By3oB. 9bC
"BrnbnuoPoccurka" obecnednsaeT WMPOKUIA 3aKOHHBIN OOCTYyN K HeobxoauMbimM ansi obpasosaTtenbHOro npouecca
N30aHUSM C UCMONb30BaHNEM UHHOBALMOHHbBIX TEXHOMOMMIA 1 COOTBETCTBYET BCeM TpeboBaHMsM dheaepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToamyeckas nurepatypa Lns LaHHOW OUCLMNAUHBI IMEETCS B HANNYMU B 3NIEKTPOHHO-BMBNNOTEYHON crncteme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obydatowmmes. 36C "ZNANIUM.COM" comepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax 6usHeca. DoHn 6nbnmotekn cpopMUpoBaH ¢ y4eToM
BCEX M3MeHeHU 0bpasoBaTe/bHbIX CTaHOAPTOB 1 BKOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTaumnm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CreunanbHbie Nepuoanyeckme N3gaHns u N3aHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpemsi 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbix
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToanveckas nutepatypa st aHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEUHOI cucTeme
NapatenbcTBa "/laHb" , BOCTYN K KOTOPOW npenocTasneH obyyatowwmmesi. 36C NapatenbcTea "MaHb" BKNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 Apyrux Beoylwmx n3natenbcTs y4ebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3OAHWUIA MO ECTECTBEHHBIM, TEXHUYECKMM 1 r'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT LOCTYN K HAYYHO, y4eBHOM nnTepaTtype 1 Hay4HbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOMUIbHbLIX HAanpaBneHuii ¢ cobntoaeHNEM BCEX aBTOPCKUX Y CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa 4ns GaHHOW ONCLMMNINHBI UIMEETCS B HANMYMK B 3NEKTPOHHO-6MONNOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenocTasneH obyyatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSETCS 3NeKTPOoHHON BnbnunoTteyHoit cuctemoit (36C), npepocTasnstowel 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nnutepaType 1 OONOAHWUTENbHBIM MaTepnanam, NpPUodpPeTeEHHbIM Ha OCHOBaHWUW NPSIMbIX
[loroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHNSM doeaepanbHbIX FOCYAapPCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHMst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4yacTn POPMMPOBAHNSA (DOHLOB OCHOBHOW 1 LOMONHUTENBHOW NNTEpPATYPbI.

11. OnucaHue maTepuanbHO-TEXHUYecKon 6a3bl, HEO6GXOAUMOW ANs OCYLLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoeHrne gucuunnnHbl "MeToabl ICCNnenoBaHNs, KOHTPONSA 1 UCNbITaHUS MaTepuanos” npegnonaraet UCNoNb30BaHMe
Cnenyolero MaTepranbHO-TEXHNYECKOro obecneyeHuns:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 y4ebHbIM nnaHoM no HanpasneHuto 22.03.01

"MatepuanoseneHne 1 TeXHONOrMn MaTepuanos” 1 Npodunio NoaroToskn MaTtepuanoBeneHme n TEXHONOTUN HOBbIX
MaTepuanos .
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