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PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNIUHDI

B1.B.04 CneunpakTukym "MeToabl AMarHOCTUKU MaTepuanoB”
Kod u HaumeHosaHue ducyuriuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rninaHom

1. Wndp n HanmeHoBaHUe HanpaBfieHUs NOAroToBKM/cneunanbHOCTH:
040402 — Xumus, omsnka n MexaHuka matepmarnos

2. NMpocdhunb nogroTroBku/cneumanusauun: XuMms, pusmnka n MexaHmKa HOBbIX
dYHKUMOHarbHBLIX MaTepuanoB 1 HAaHOMaTepmanos

3. KBanudwmkauma (cteneHb) BbINYCKHUKA: MarncTp
4. dopma obpa3oBaHUA: OYHas

5. Kacheppa, oTBevaroLwas 3a peanmsaumo QUCLUUNIUHBI:
MaTepunanoBegeHnsa n MHAYCTPUM HAHOCUCTEM

6. CocTtaBuTEnU NnporpamMmbi:
CepbuH Oner Buktoposud, K.d.-M.H., OOL.

7. PekomeHpaoBaHa: Hay4HO-METOAMYECKMM COBETOM XMMUYECKOro doakysbTeTa,
npotokon Ne 3 ot 19.04.2022

8. YuebHbIn ropn: 2022 / 2023 Cemectp(-bl): 2



9. Uenu n 3agayn y4eb6HOM AUCLUNIIUHDI:

Llenb aucumnnuHbl  — NpaKTUYEecKoe OCBOEHME  (DU3MKO-XMMUYECKMX  METOAOB
nccnenoBaHust matepuanos, Heobxogumblx ana HWP  cTygeHToB W BbIMOMHEHMSA
maructepckon amcceptaumn. CTyaeHTbl nony4yarT Heobxoaumble cBeaeHnss o Hanbonee
pacrnpoCTpaHeHHbIX MeTodax MccnenoBaHus, OBrageBalT HaBblkAMWM CaMOCTOATENbHON
paboTbl HA KOHKPETHbIX Npubopax, peanuayowmx MU3NKO-XMMnM4Yeckne MeToabl aHanuaa,
METOA0SIOrMYEeCKMMN 0COBEHHOCTSIMIN NPOBEAEHMS aHann3a o6bLEKTOB Ha 3TUX Npubopax

10. MecTo y4ye6HOM aucumnnuHbl B cTpyktype OMOI: (umkn, K KOTOPOMY OTHOCUTCS
AcuMnnMHa, TpeboBaHNst K BXOAHbLIM 3HAHUAM, YMEHUSIM 1 KOMMETEHUMSM, ANCUUNTIHDI,
AN KOTOPbIX AaHHasa OUCLUNIVHA ABNAETCA NpeaLecTBYOLLEN)

Y4yebHbIn Kypc BXxoguT B 6510k b1, yactb, dpopMmmpyemas yd4acTHMKamm obpasoBaTeribHbIX
OTHOLLEHUM.

11. MMnaHupyemble pe3ynbTatbl 00y4YeHUss no AucuunnuHe/moaynio (3HaHuSA,
YMEH!A, HaBblkuU), COOTHECEHHble C MMaHUpyeMbiMU pe3ynbTaTaMM OCBOEHUA
obpasoBaTenbHOW NporpaMmmMbl (KOMMNEeTEeHUUSAMU BbIMYCKHUKOB):

Kog HasBaHue Koga(bl) NHavkaTop(bl) lMnaHnpyemble pesynbTaThl
KOMNeTeHunmn oby4yeHuns
MK-3 | CnocobeH oBna- | MK-3.1 CnocobeH 3HaThb:
AeTb B npodec- ncnonb3oBaTb OCHOBHbI€ MeTOAbl ANarHOCTUKU
CMOHarnbHOM 3HaHWs O cocTaBe, N aHanusa matepuanos
OEeATENbHOCTH CTPYKTYpE U yMeTb:
OCHOBHbIMU cBoncTBax 3PEKTMBHO MX WUCMOMb30BaTb
TMNOBbLIMMK mMaTepuanoB 4ns ONS peleHnss  KOHKPETHbIX
MeToaamm peLleHns 3agad 3a0a4  OU3MKA M XUMKUK
CcuHTEe3a n mMaTepuanoBefeHnsa | TBepAoro Tena
aHanusa BnageThb:
BELLECTB, COBpPEMEHHbIMU mMeTod4amu
3N1EeMEHTHOIo U 0bpaboTkm pesynbTaToB
daszoBoro n3MepeHumn
CcOCTaBa, MNK-3.2 BnapeeTt OCHOBHbIMW | 3HATb
CTPYKTYpbI U MeTodamMun CMHTe3a U | YCTPOMCTBO M MpuHLMN paboTbl
CBOWNCTB aHanu3a BelecTs Hanbonee 4acTo UCNosb3yemoro
MaTepuarnos aHanuTnyeckoro obopyaoBaHns
(Bkntovas yMeTb
HaHoMaTepuanbl) npaBunbHO BbIOMpaTb PEXUMBbI
ero NCNonb30BaHus,
HacTpavBaTb W KanubpoBaTb
npnbop ans KOHKPETHOM
pellaemon 3agaydn
BnageTb
MeTogamMun npo6onoaroToBku
Hanbonee 4acTo UCNONb3yeMbIX
00BEKTOB MccrnegoBaHus




[IK-2 | Cnocoben [K-2.1 Ananusupyer 3HaTb

BBIOMPATH METOJ pe3yJIbTaThl COBPEMEHHbIE  [NOCTMKEHUSA B
Hay4YHOTO HCCIIEIOBAHUSA C obnactu 3 npoeseneHnA
UCCIIeOBAHMS, UCTIOJIB30BaHUEM uccnenoBaHu
HUCXOMs U3 COBPEMEHHBIX yMeTb

000OCHOBbIBaTb aKTyaslbHOCTb W
KOHKPETHBIX METOA0B 00pabOTKH

HOBMW3HY NPOBOANMbIX
3a1a4, u JIaHHBIX CCIEe0BaHMIA
aHaJIM3UPOBATH BnageTb
pe3yJIbTaThl C COBpPEMEHHbLIMU MeToaamu
HCIIOJIb30BaHMCM noucka, aHanmsa u HakonneHusa
COBPEMEHHBIX MHdopmaumn
METO/I0B [K-2.2. VYmeer opopMIsATh 3HaTb
O6pa6OTKI/I pe3yIbTaTEI B BUIE BMAbl npeacTtaBlieHNA Hay4YHbIX
JaHHBIX, 0TYETa U HAYYHOU pesyneratos n YCTHbIX
0(OpMIATH My6IMKaLHY 1 BbICTYMNJIEHMIA; NOHMMaTb obLlee
Oy e HHbIE BBICTYIIATS C CoAepXaHue HayYHbIX TEKCTOB

pe3yNbTaThl B
BHJIE OTYETA,
Hay4HOU
yOIMKaUU WK
JIOKJIa1a

HAayYYHbIM JOKJIaA0M

no cb|/|3|/||<e, XUMUN N MEeXaHUKe

mMaTepuanoB
yMeTb

nogbvpate  nuTepaTypy  no
Teme, nepeBoauTb n
pedepunpoBaTb  crieumnanbHyto
nutepaTypy B obnactu
mMaTepuanoBegeHusi, roTOBUTb
Hay4Hble

Joknagbl U Npe3eHTauMm Ha
0a3e 0CBOEHHOW cneumanbHON
nutepaTypbl, OOBSACHUTbL CBOH
TOYKY 3peHuss M pacckasaTb O
CBOUX MnaHax

BnageTb
HaBblKaMu obcyxaeHus
cobCcTBEHHOMN TeMb
nccnenoBaHus, co30aHus
Hay4HOro TekcTa no
NHTEpeCyLWUm Temawm;

ajanTtaumun Tekcta Ans uenesoi
ayauTopun.

12. O6beM AUCLUMNIINHBI B 3a4€THbIX eAuHMLax/4yacax B COOTBETCTBUU C YHEOHbIM

nnaHom — 4 /[ 144 .

12.1 ®opmMa NnpoMeXXyTOHYHOM aTTecTauum — 3a4eT C OLEHKON

13. TpyaoeMKoCTb No Buaam y4ye6Homn paboTbl

TpynoemMkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHas paboTta 38 38
nekuun
B TOM YmUCTIE: npakTu4eckme
nabopaTopHble 38 38




KypcoBasi paboTta

CamocTtoaTenbHas pabota 106 106
MpomexyTouHasa aTTecTauuna (019 ak3ameHa)
UToro: 144 144

13.1 CopepxxaHue pa3fenoB AUCLUNIIUHDI.

Ne
n/n

HanmeHoBaHue pasgena
OVCLUMNUHBI

CopepxaHue pasgena AUCUUNIUHBI

Peanusauus
pasgena
OVCUMMINHBI C
NMOMOLLbIO
OHMNanH-Kypca,
QYMK ™

1. labopaTopHble 3aHATUA

1.1

PeHTreHoBckas
andpaktomeTpust

1. YCTpPOWCTBO peHTreHoBCKOro AudpakromeTpa,
OCHOBbI MPOGONOArOTOBKM.

2. TlpepBaputenbHas ob6paboTka pPeHTreHOBCKMX
andpaktorpamm. MpodunbHbIN aHanm3

3. basa pgudpakumoHHblx cTaHgaptoB PDF-2.
KauecTBeHHbI (ha30BbIi aHanM3 CMEeCU HECKOMbKUX
coeguHeHmn. [lonyKonMYECTBEHHbLIW  aHanu3 Mo
MeTOAY KOPYHAOBbLIX Yncen.

4. lMorpelwHoCTn ANMPAKLUNOHHOIO 3KCNEepUMeEHTa W
mMeToabl nx MUHUMW3aLUN. WHanuupoBaHne
andpakTorpaMmbl coeauHeHus,
KpUCTannuaytoweroca B KyOWMYECKOW  CUHTOHWW.
YTOYHeHMe napamMeTpa KpWUCTarnnuMyeckon peLleTku
9KCTPAMONAUMOHHBIMKU  PYHKLUUAMKW, a Takke ¢
MOMOLLBI  YMUCMEHHBIX anropuTtMoB  (MporpaMmbl
TREOR, Dicvol)

1.2

1.3

1.4

lMpocseynBatoLas
ANEKTPOHHAA MUKPOCKOMUS

Oxe-anekmpoHHasi
CriekmpocKonus

[OuHamunyeckoe
HaHOWHAEHTMPOBaHME

1. YCTpoWCcTBO COBPEMEHHOrO MPOCBEYMNBAOLLENO
3NEKTPOHHOTO MUKpOCKoNa, OCHOBbI
npo6onoaAroTOBKN.

2. Onpepenexuve NOCTOSIHHOM npubopa.
MHanumpoBaHmne anekTpoHorpamMmm.

3. CaeTnonosnbHbll U TEMHOMOMbHbLIN  aHanus.
OnpepgeneHne pa3amepa KpUCTannmToB.

4. OnpepeneHne BekTopa broprepca BUMHTOBOM
avcnokaumn. OnpegeneHue MNIOTHOCTU OUCIIOKaLMN

1. YCTponcTeo n NPUHLMN paboTbl
3KCNepMeHTanNbHOW YCTaHOBKM.

2. KayecmeeHHbIlI U KO/U4YECmBeHHbIU aHanu3
rosepxHocmu mamepuarna

1. MeTog WHCTpYMEHTanbHOro WHAEHTUPOBAHUA.
Ycnosus npoeefeHus 3KCnepuMeHTa.
M3mepuTenbHble cxembl NpnbopoB.

2. TloprotoBka Kk paboTte npubopa u 06pasLoB,
kannbpoBka 3oHAA C UHOEHTOPOM.

3. MHaeHTupoBaHue TECTOBbIX o6pasuoB
(cTaHpgapTHbI  OOpasel, TUNWYHBIN  OOBLEMHBIN
matepuan). V3mepeHne TBepoocTM MO  MeTody

Onuneepa n dappa..

https://edu.vsu.
ru/course/view.
php?id=8473

13.2 Pasgenbl gucumnnuHbl U BUAbI 3aHATUN:

Ne Buabl 3aHsaTMI (YacoB)
HanmeHoBaHne TeMsbl
n/ Jleky | MNpakTtnyec | JllabopatopH [CamoctosTens| Becer
(pasgena) oucumnnuHbl
n nm Kune ble Hasa paboTa 0
1 PeHTreHoBCKag - - 9 27 36




AndpakromeTpua
lMpoceBeunBatoLas - - 27 36
2 ANeKTpoHHas 9
MUKPOCKOMNSA
3 Oxe-anekTpoHHast - - 10 26 36
CMeKTpocKonus
4 [dnHamnyeckoe - - 10 26 36
HaHOWHAEHTUPOBAHME
HToro: 38 106 144

13.3 MexxaucumnnuHapHble CBA3U C APYrMMU AUCLUNNIUHAMMU:

Ne HanmeHoBaHWe gncuunnunH y4ebHOoro nnaHa, ¢ KoTopbIM Ne Ne pasgenoB gucumninHbl

n/n OopraHu3oBaHa B3aMMOCBSI3b AUCLMMNIINMHBI paboyen pabouelt nporpamMmmbl, CBA3aHHbIX
nporpamMmmbl C YKa3aHHbIMW ANCLMNINHAMMN

1 CoBpeMeHHast HeopraHn4eckas Xumust 1-9

2 dyHaameHTanbHble Npobnembl MaTepuanoBeieHnst 1-9

14. MeToan4yeckune ykasaHMAa Ana odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI

B yyebHOM npouecce ncnonb3yotcsa cnegyowmne opmbl paboThl:

JTabopaTopHble paboThi.. CamocTosATenbHas paboTta ¢ wucnonb3oBaHne JYMK
https://edu.vsu.ru/course/view.php?id=8473

15. MNepe4yeHb OCHOBHOM W [OMONHUTENILHOW NUTepaTypbl, PeCYpPCOB MHTEPHET,
Heo6XoAUMbIX ANA OCBOEHUA AUCLMNIMUHbI (CIUCOK numepamypbl 0¢hopmMmsisemcs 8
coomeemcmeuu ¢ mpebosaHusamu OCT u ucrionb3yemcs obuwasi CK8o3Hasi Hymepauusi
0151 8cex 8ud08 UCMOYHUKO8)

OCHOBHas nuTepartypa:

Ne

NCTOYHMK
n/n
1 PycakoB A.A. PeHTreHorpadmsi metannos: YuebHuk gns By3oB. M.: AtommagaT, 1977. 480 c.
5 OnekTpoHHas MUKpocKonusa TOHKMX kpmuctannos / . Xupw, A. Xosu, P. HukoncoH v gp. ; nep. ¢

aHrn.; nog pea. JI.M. Ytesckoro .— M. : Mup, 1968 .— 574 ¢

Kopabnes B.B. OnektpoHHasa Oxxe-cnekrtpockonus : YyebHoe nocobue K Kypcy nekuui no
3 dumsmyeckon anektpoHuke / B.B. Kopabnes ; JleHuHrpaackun nonutexH. uH-T um. M.W. KanuHuxa
—J1.: JIMA, 1973 .— 62 c.

BpaHgoH, O. MukpocTpyktypa maTtepuanoB. MeTtodbl MccnegoBaHus M KOHTpons : YyebHoe
nocobve gna ctyd., obydy. no HanpaeneHuo nogroT. "lMpuknag. matemaTtuka u cusmka" / L.
BbpaHngoH, Y. KannaH ; lMep. ¢ aHurn. noa peq. C.J1. baxeHosa .— M. : TEXHOCOEPA, 2004 .—
377 c.

6) gononHUTENbHaA NUTepartypa:

Ne
NcTOYHMK
n/n
Bacunbes [O.M. [dndpakunoHHble MeToAbl UCCNenoBaHUs CTPYKTyp: YuebHoe nocobue ans
5 BY30B MO crneumansHocTn "®Ous.-xum.mMeToabl UCCredoBaHUS NpoueccoB U maTepuanos" wu
"®uanka metannos" / .M. BacunbeB .— 2-e usg., nepepab. u gon. — CI16. : M3g-so CIM6ITY,
1998 .— 501,[1]c
6 Pecharsky V.K., Zavalij P.Y.Fundamentals of Powder Diffraction and Structural Characterization
of Materials. Springer, 2009, 741 p.
7 KapncoH T.A. ®otoanekTpoHHasa n Oxe-cnektpockonusa. M. Mup, 1982, 286 c.




B)MHGOpPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumnanbHble pecypchl
NHTEPHET)*:

Ne n/n Pecypc

http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbIi OBpasoBaTenbHbI nopTan - SABMseTcs
1. | cocTaBHOM YacTbio heaepansHoro noptana "Poccuiickoe obpasosaHue". CooepxuT pecypcol n
CCbIfIKM Ha pecypcbl N0 eCTECTBEHHO-HAYYHbIM AUcunnnnHam (gpusuka, xmmusa n éuonorus)
http://window.edu.ru/ - wnHdopmMaLMOHHaa cuctema «EgMHoe OkHO  gocTyna K
obpasoBaTtenbHbIM pecypcam»

http://www.elibrary.ru —Hay4yHas anekTtpoHHas 6ubnuoteka eLIBRARY.RU - kpynHenwwui
POCCUMCKMA UHGOPMALMOHHBIA MNopTan B 06facTu  Hayku, TEXHOMOruW, MeAWLMHbI 1
obpas3oBaHus, cogepxawun pedepatbl U NOMHbIE TEKCTbI 6onee 12 MIH. Hay4HbIX CTaTen u
nybnvkauun. Ha nnatdopme eLIBRARY.RU pocTynHbl anekTpoHHble Bepcuu Gonee 1400
POCCUMCKMX Hay4HO-TEXHWYECKMX >XypHanoB, B TOM 4ucne 6onee 500 XypHanoB B OTKPbITOM
goctyne

http://www.chem.msu.ru/rus/ - Chemnet - oduumanbHOe 3NEKTPOHHOE M3gaHne XnMMMUYECKoro
dakynbTeta MI'Y B Internet

16. NMepeyeHb y4ebHO-MeTOANYECKOro o6ecneyeHns ANA cCaMOCTOATeNbHOW paboThl

Ne
NCTOYHUK
n/n
1 MwupkuH J1. V. CnpaBoOYHMK NO PEHTFEHOCTPYKTYPHOMY aHanuady nonukpuctannos / J1.. MupkuH
; Moa. pea. A. C. YmaHckoro .— M. : duamarnut, 1961 .— 864 ¢
> Tabnuubl dusundeckmx BenuumH : CnpaBoyHuk / nog pea. N.K. KukonHa .— M. : Atomuagar,
1976 .— 1005,[1] c.

17. Obpa3oBaTesnibHble TEXHOOrMU, UCNOJb3yeMble NpU peanusauumn y4yeoHomn
AUCLUMNIINHBLI, BKINOYasa AUCTaHUUOHHbIe oOpa3oBaTtenibHble TexHonoruu (QOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHume:

QYMK https://edu.vsu.ru/course/view.php?id=8473

18. MaTepnanbHo-TexHN4Yeckoe obecneyeHme ANCLUNIINHbI:

Mynbsrumeaniinsiit npoektop BENQ, skpan, HOyTOyK. JlabopaTtopusi XMUMHUYECKOT0 MPaKTUKyMa:
BBITSDKHOM 1IKa, ra3, BoJa, CyIIMIbHBIN mKkad, MydenbHas neub, aHaauTudeckue Becbl EP-
214C, TEXHOXUMUYECKUE BECHI, XUMUYECKUE PEAKTUBBI.

PentrenoBckuii qudpakromerp ARL X TRA, nmpocBeunBaromuii 3JeKTpoHHbIH Mukpockon Libra
120, nanounnentep NanoHardnessTester, o)xe-31eKTpOHHBIN CIIEKTPOMETP C aHATU3aTOPOM
DESA-100
19. OueHo4HbIe cpeacTBa AN NPOBEeAEHNA TEKYLEeN U MPOMEXYTOYHOM aTTecTauum

MopsaoK OLEHKM OCBOEHMSA Oby4YatoLwmmMmncsa y4ebHoro matepuana onpegensercs
coaepXxaHunem cneayrwmx pasgenos ANCUUNITAHDIL

HanmeHoBaHue NuankaTtop(bl
rll\}gn pasgena AUCUUNIUHBI KOL':"Mr;e(L?H' ﬂ(flCTMXGSISIH) OueHoYHble cpeacTBa
(moayns) KOMMeTeHUmun
MK-2.1
1 PeHTreHoBcKasi MNK-2 MK-2.2
' AndpakromeTpus MK-3 MK-3.1, YCTHbIN onpoc
MK-3.2
[NpoceevnBatoLlas AK-2 MK-2.1
2. ANEeKTpPOHHas MK-3 MK-2.2 YCTHbIN onpoc
MUKPOCKONUA MK-3.1,



http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/

HanmeHoBaHve _ | WMHamnkaTop(bl)
rll\}gn pasgena guCUUnuHbI KOMMr;e(L?H OOCTUXEHUA OueHouHble cpeacTaa
(mogyns) 4 KOMMeTeHUmmn
MK-3.2
MnK-2.1
Oxe-anekTpoHHasi MK-2 MK-2.2 o
3 CNeKTpoCcKonus MNK-3 MK-3.1, YCTHBI 0MPOC
MK-3.2
MnK-2.1
[nHamnyeckoe AK-2 MK-2.2
4 | HaHOWHOEHTUPOBAH MK-3 MK-3.1, YCTHbIN onpoc
ne MK-3.2
MpomexyToyHasa aTTecTauuns KM
dopmMa KOHTpONA — 3a4€eT C OLEeHKOMN

20. TunoBble OLEHOYHbIe CpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OueHUBaHUSA

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapakTepuaylowasa aTanbl HOpMUPOBAHMS
KOMNETEHUMA B paMKax M3yYeHUs AUCUMNMNUHbI OCYLLECTBIISIETCA B XOAE TEKYLUEN U
NPOMEXYTOYHOWN aTTeCcTauun.

Tekywaa artrectaumsi NPoOBOAUTCA B COOTBETCTBUMM C [lonoxeHnem O Tekywien
atTectaumm obyvarouwmxca Mo nporpaMmmamM Bbicwero obpasoBaHua BopoHexckoro
rocygapCTBEHHOrO yHMBepcuteTa. Tekywaa aTrectaumsa npoBoauTcst B dOpMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOMpoc); nabopaTopHble paboTbl; OUEHKU pe3yrbTaToB
npakTU4eckon peatenbHocTn (KypcoBasd paboTta). Kputepun oueHuBaHUS NpuBEAEHbI
BblLLIE.

MpomexyToyHaa aTTectauus nNpoBOAMUTCA B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTauum oby4varoLmnxca no nporpaMmmam BbicLiero obpasoBaHus.

KOHTpONbHO-n3MepuTenbHble MaTtepuarbl MPOMEXYTOYHON aTTecTaumn BKNHOYaKT B
ceba TeopeTndeckne BOMPOCHI, NO3BONSAIOLMNE OLEHUTb YPOBEHb MOSTYYEHHbLIX 3HAHUN U
npakTU4eckoe 3agaHue, no3BONALEE OLEHUTb CTENEHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oOueHMBaHUM UCMONb3YITCHA KaYeCTBEHHble LWKanbl OueHOK. Kputepum
oueHuBaHna npueeaeHsbl B n. 20.4.

20.4. NMpomexyToyHaa aTrectauusa
MpomexyToyHas atTectauus No AUCUUMNIIMHE OCYLLECTBMSIETCA C MOMOLLbI CneayroLmx
OLIEHOYHbIX CpeacTB: cobecenoBaHmne No bunertam K 3adery.

1.MpuHUMNBI paboTbl M YCTPONCTBO PEHTIEHOBCKOro AndpakTromeTpa.

2.MapameTpbl AnpakuMoHHOro Makcumyma.

3.MpeaBaputenbHasa obpaboTka andpakrorpamm. OCHOBbI NPOGUIILHOrO aHanus3a
4.basa gudppakuymnoHHbix ctaHgapToB ICDD PDF-2. CTpykTypa KapTouku

5. KayecTBeHHbIN (hasoBbin aHanms3. MeTtog XaHaBanbTa

6. NnovumpoBaHue andpakrorpaMmm

7. TpeboBaHusa npeabaBnsaemMbl kK obpasuam, nccnegyemoiM metogom NoM

8. YcTponcTBO NpocBeYnBatoLLero afNekKTPOHHOrO MUKPOCKONa U peXuMbl ero paboTsl.
9. CBeTNONOSbHLIN N TEMHOBOJSbHLIN aHanms.

10. KauyeCcTBEHHbIN U KONMYECTBEHHbIN 3NTEMEHTHbIA aHanmn3 noBepxHocTn metogom O3C.
11. OcHoBbl HaHoMHAEeHTUpoBaHus. Meton Onueepa n Pappa.



3HaHMEe OCHOBHbIX METOAOB MONYyYEHMs1 NPOCTbIX M CHOXHbIX HAHOMaTEepMasioB Kak OCHOBHbIX
bYHKUMOHaNbHbIX ~ MaTepuanoB COBPEMEHHOM  TEXHUKM, annapaTypHbiM  OOpMIIEHUEM
COOTBETCTBYIOLLMX MPOLIECCOB, MpUMepamMu MONyYeHus MaTepuanoB, a Takke OOCTOMHCTBaMW,
HegocTaTKaMyn M BO3MOXHOCTAMU KaXKaoro metoaa.

Ana oueHvBaHWs pe3ynbTaToB ODOy4YeHMsi Ha 3adveTe ucnonb3yetcs 4-GannbHas Lkana:
«OTIINYHOY, «XOPOLLOY, YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

YpoBeHb
Kputepum oueHnBaHnst KOMNeTeHLMn cchopmumpoBaH Lllkana oueHok
HOCTHU
KOMMEeTEeHLINN
Obyvatowunca B NonHow mepe Bnageetr MOHATUNMHBIM annapatoM | [loBbILEHHbIN OTnunyHo
MeToda AMarHOCTMKW MaTepuarnos, CocobeH UMCTpupoBaTb OTBET YPOBEHb
npumMepamu, aktamu, JaHHbIMW HayYHbIX UCCNEL0BaHUN, NPUMEHSATb
TEOpETUYECKME 3HaHWS [ONS pelleHuMs NpakTUYeckMx  3ajady C
ncnonb3oBaHneM MeToaa
Obyvarowuincs  BrnageetT  MOHATUWHBIM  annapaTom mMeToAa BasoBbin Xopouuo
OnarHoCcTMkM marepuanoB, cnocobeH obocHoBaTb ero Bblibop Ans YPOBEHb
peLleHns KOHKPETHOW 3adayn, AOnyckaeT OTAerbHble OWunbkM npu
oTBETE.
Obyvarowuincs BnageeT YacTUYHO TeOPEeTUYECKMMM OCHOBaMM OUCLM- Moporosbin YposneTtsopu-
NMvHbl, parmeHTapHo cnocobeH onncaTb OCHOBHbIE 3aKOHOMEPHOCTU YPOBEHb TEnbHO
npouecca nexallero B OCHOBE MeETOAa, HEe yMeeT ycTaHaBnuBaTb
CBA3b  Mexay (OopMUPYEMbIMM KOMMETEHUUSMU U COAEpXaHWEM
3aHATUSA.
OOyvarowuncs OeMOHCTPUPYeT OTPbIBOYHbIE, (PparMeHTapHble 3Ha- - HeynoeneTtBopu-
HWs, JonycKaeT rpybble ownbku. TENbHO

20.5. MeTopamyeckme maTepmanbl, onpegensowme npoueaypbl OLEHUMBAHUA 3HaHWM,
YMEHWUM1, HaBbIKOB U (UNK) ONbiTa AEATENILHOCTU, XapakTepU3yroLWmx 3Tanbl (oOpMMpOBaHUA
KomMneTeHuun

OueHka 3HaHWN, YMEHUI 1 HaBbLIKOB, XapakTepuaytowlasl atTanbl GOpMNPOBaHNS KOMMNETEHLNN
B paMKax W3y4eHUs AUCLUMNAMHBI OCYLLECTBMNAETCA B X04€ TeKylWen M MNPOMEXYTOYHON
aTtTecTtauun.

Tekywaa aTrecraums NpPOBOAMTCS B COOTBETCTBUM C [lonoxeHnem O Tekyllen atrectauuun
obyvarowmxca no nporpammMam BbICLLEro o0pa3oBaHUs BOPOHEXCKOro rocygapCTBEHHOMO
yHuBepcuteTa. Tekywas aTtrectaums npoBoantcs B dOpMe YCTHOrO onpoca M TeCTUPOBaHUS.
Kputepum oueHnBaHnsa npMBedeHbl Bbille.

lMpomexyToyHasa aTTecTaumsi NpoBOAUTCA B COOTBETCTBUM C [10NOXEHNEM O MPOMEXYTOYHOM
atTecTtauum obyyaroLmnxca No NnporpaMmmam BbicLLEro obpasoBaHums.

KoHTpOnbHO-n3MeputenbHble Matepuanbl NPOMEXYTOYHOMW aTTecTaumm BKNH4YalT B cebs
TeopeTnyeckme Bonpochl, NO3BONAOLLNE OLEHUTb YPOBEHb NONYYEHHbIX 3HAHUNA.

Mpn oueHMBaHMM MCMONb3YIOTCA KONMYECTBEHHbIE LIKanbl OLEHOK. Kputepun oueHnBaHus
npuBeAeHbI BhiLLE.

20.3 PoHO OUEHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMETEHLUMW CTYyOEeHTOB,
pekomMeHAyeMbIU Ans NpoBeAeHUA ANarHOCTUYECKUX paboTt

[1K-2 CriocoOeH BbIOMpaTh METO/ HAYUYHOTO HCCIEA0BAHUS, UCXOAS U3 KOHKPETHBIX 3a/1ad,
U aHAJIM3UPOBAThH PE3YJIbTATHI C UCIOJIB30BAHUEM COBPEMEHHBIX METOJI0B 00Pa0OTKU JaHHBIX,
0(pOpPMIIATH MMOJTyYeHHbIE Pe3yIbTAThl B BUAE OTUETA, HAYYHOU MyONIMKALUU MK TOKJIaaa

MepeyeHb 3agaHuUK AnNA oueHKN choOpMUPOBAHHOCTM KOMNETEHLUN:
1) 3aKkpbIThle 3agaHug (TECTOBbLIE, CPEAHUN YPOBEHb CITIOXHOCTU):




1. Kaxoii MeToa qUarHOCTHKH MaTEpUAIOB JIyYllle BCETO MOAXOJUT IS OnpeaesieHus (pa3oBoro
cocTaBa MaTepuaaoB?

a) MPOCBEUNBAIOIIAS JIEKTPOHHASI MUKPOCKOTHSI, 0) pEHTTeHOBCKas AUPPAKTOMETpPHUSI, B) OXKe-
JIEKTPOHHAS CIIEKTPOCKOMHS

2. Kakoif u3 METOI0B 3JIEMEHTHOTO aHaJIM3a OoJiee MPEANOUTUTEIICH IS ONIPEISIICHUS CIIeIOBBIX
KOHIIEHTpalUi 3JIeMEHTOB?

a) pEHTT€HOBCKUI MUKPOAHaIN3, 0) 0’Ke-3JEKTPOHHAs CIEKTPOCKOIINS, B)
pPEHTreH(II00PECIEHTHBIN aHan3

3. Kakoii MeTo/ aHanm3a 1mo3BoJsieT HAIPAMYIO HAOM0AaTh Je(EeKThl KPUCTAIUIMYECKON CTPYKTYPHI
MaTepuasioB?

a) ONTHYECKAsi MUKPOCKOIHUS, 0) IPOCBEUNBAIONIAs MIEKTPOHHASI MUKPOCKOIHSI, B) PAaCTPOBast
AIEKTPOHHAST MUKPOCKOIIHS

4. Kakoii u3 NepeyncIeHHbIX METO/I0B IUarHOCTUKHA MaTEPUAJIOB MOAXOAUT AJIsl UCCIIEOBAHUS
MOp(hoIOruK MOBEPXHOCTU?

a) pEHTTEHOBCKas AU(PPAKIHS, 0) 0XKe-3JICKTPOHHAS CIIEKTPOCKOIIHSI, B) PACTPOBAsI AICKTPOHHAS

MHUKPOCKOITUA

IMK-3 CnocobeH oBnageTtb B NpodeccuoHanbHoOM AeAaTerTbHOCTU OCHOBHbLIMU TUMOBbLIMA
MeToLaMn CUHTEe3a U aHanu3a BeLlecTB, ANIEMEHTHOro U ha3oBOro cocTasa, CTPYKTYpbl U
CBOMCTB MaTepuarnos (BKSo4as HaHoMaTepuarbl)

ﬂepequb 3afjaHMN ONSA OLeHKM C(*)OpMI/IpOBaHHOCTVI KOMnNeTeHUNnu:
1) 3agaHusa C KOPOTKMM OTBETOM:

1) ITpu 278 K xene3o (Fe) kpucrammusyercst B OLIK-ctpykrypy ¢ mapamerpom pemerku 0,2866
HM. OnipeiennuTe MIOTHOCTD Keje3a B I/CM”.

Ortsert: 7,88 r/em®

2) Ilpu u3mepeHnn peHTreHOBCKON audpakTorpammel xiopuaa kanus Ha CuK, n3mydennn
(A=0,1542 um) 6610 TTOTYUeHO 12 pediekcos ¢ yriom 20: (24.48, 28.35, 40.50, 47.92, 50.18,
58.66, 66.39, 73.54, 87.68, 94.58, 101.51, u 108.65.) Onpenenuts napameTp KpUCTALITUIECKOMN
PELISTKH XJIOpH/Ia Kausl, yIUThIBAsI YTO TUI KPUCTALTMIECKOMN peneTk — Kyorueckas tuma NaCl.
OTBer 3amucath B HAHOMETpax

Ortser: 0,6295 HM.

3) Onpenenuth nauHy BoJIHBI Jle Bpoiiis 351eKTpOHOB B MPOCBEYUBAIOIIEM JIEKTPOHHOM
MHUKpPOCKOIIe Ipu yckopstoieM Hanpsbkenun 100 kB B HepenstuBucTckoM npubimxennu. OTBeT
BBIPA3UTh B aHTCTPEMaX.

Orset: 0,037 A

4) Paccunrarp HeHnyneBoil cTpykTypHbii ¢aktop ['LIK pemeTku, ecnu aToMHBIN (hakTOp paccesHus
paBeH f.

Orser: 16 2

5) Onpenenuts yron Mexy miockoctsmu (111) u (422) B kyOu4eckoM KpucTasLie.

Ortger: 19,47°

6) ITHTeHCUBHOCTbD W3Ty4EeHHUs IPOILEALIETro yepe3 o0pasel] TOIMMUHON X YMEHbIIIIACh B TPH pasa.
Bo ckonbko pa3 yMEHBIINTCSI HHTEHCUBHOCTD U3ITy4eHUsl B 00pasiie TOIIIUHOMN 2X.

Otgert: B 9 pas.

7) Ucnonb3ys 3akoH Berapaa paccuntaTs napaMeTp KpUCTAUNIMYECKON PEelIeTKH TBEPIOTO
pactsopa Pd-Cu(60%). ITapamerpsl 11 MeTanios pasubl a=3.8902 (Pd), a=3.6250 (Cu) A
COOTBETCTBEHHO.

Ortser: a=3,7311 A
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Kputepum n wkanbl oueHnBaHua 3againn ®OC:
[ns oueHnBaHNA BbINOMHEHNSA 3a4aHUA UCnonb3yeTcs bannbHas Wwkana:
1) 3akpbITble 3aa4aHug (TECTOBbIE, CPEeAHUN YPOBEHb CIOXHOCTU):

. 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).
2) OTKpbITble 3a4aHNs (TECTOBbIE, NOBbILLEHHbLIW YPOBEHb CITOXHOCTU):
o 2 Banna — ykasaH BEPHbI OTBET;
o 0 6annoB — ykasaH HEBEPHbIN OTBET (MOSHOCTbLIO UM YAaCTUYHO HEBEPHBIN).
3) OTKpbITbIE 3a4aHUs (MUHWU-KENCbI, CPEHNA YPOBEHb CIOXHOCTH):
o 5 6annoB — 3agaHne BbINOSIHEHO BEPHO (NOSMyYeH NpaBuibHbIN OTBET, 060CHOBaH
(aprymeHTUpoOBaH) xo4 BbINofiHeHUs (Mpu HeobxoanmocTn));
. 2 Ganna — BbINOfHEHME 3adaHust COOEPXUT He3HauuTesnbHble OLWKOKM, HO

npuBeaeH npaBulibHbIA X0 PacCyXOEeHUW, WNU NOoSlydeH BepHbI OTBET, HO
OTCyTCTBYeT 0DOCHOBaHWEe xo4a ero BbIMOfIHEHUS (ecnn OHO ObiNo HeobXoaANMbIM),
WNM 3agaHne BbIMNOSIHEHO HEe MOJSIHOCTbK, HO MNOMYyYeHbl MNPOMEXYTOYHbIE
(4acTnyHble) pesynbTaThbl, OTpaXatLlne NPaBUNbLHOCTbL XOA4a BbIMOMHEHUSA 3aJaHus,
unu, B Crydae e€ecnu 3ajaHue COCTOUT U3 HECKOSNbKUX MoAa3afaHui, BEPHO
BbiNonHeHo 50% Taknx noasagaHun,

. 0 GannoB — 3agaHWe He BbINOMHEHO WAW BbINOMHEHO HEBEPHO (noslyvyeH
HenpaBWUITbHbIN OTBET, XOA BbIMOMHEHNSA OLINMBOYEH U coaepXuT rpybbie owmnbkn).

3apaHua pasgena 20.3 peKkoMeHAYHTCA K WCMONb3OBaHWIO MpU NpoBeAeHUun
ONarHoCTUYeCKUX paboT C Lenbi OLEHKW OCTaTOYHbIX pe3yfbTaToOB OCBOEHWUS
AOaHHOW AUCLUUNIUHBI (3HAHUW, YMEHUIN, HAaBbIKOB).



