MMNHOBPHAYK POCCUIN
®E[IEPANBHOE FrOCYAAPCTBEHHOE BIO[KETHOE OGPA30BATE/NLHOE YYPEXOAEHVE
BbICLUErO OGPA30BAHUS

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmm kacegpomn
mMaTepuanoBeaeHns U MHAYCTPUM HAHOCUCTEM

Akagpemuk PAH
%A “B.M. Veenes

nodntics, pacwugposka nodnucu

23.05.2023 .

PABOYAS NPOrPAMMA YYEBHOWU OUCLUUMNIUHDI

b1.B.03 Cneunpaktukym "MeToAabl nony4yeHns matepuanoB”
Kod u HaumeHosaHue ducyurinuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rinaHom

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

2. NMpocdhunb nogroTroBku/cneumanusauun: XuMms, pusmnka n MexaHmKa HOBbIX
dYHKLMOHArbHBLIX MaTepuanoB 1 HAaHOMaTepuanos

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 4 ot 25.04.2023

8. YuebOHbIn roa: 2023 /2024 Cemectp(-bl): 2



9. Uenu n 3agayn y4eb6HOM AUCLUNIIUHDI:

Os3HakomMneHMe C OCHOBHbIMW  MeTodamu  MONyYeHUst MNPOCTbIX U CIOXHbIX
HaHOMaTepmManoB Kak OCHOBHbIX (PYHKLMOHAaNbHbIX MaTtepuanoB COBPEMEHHON TEXHWUKW,
annapatypHbiM 0OOpMINEHNEM COOTBETCTBYIOLIMX MPOLIECCOB, MpUMepamMu MnonyyYeHns
MatepuanoB, a Takke [OOCTOMHCTBAMW, HEAOCTaTkaMM W BO3MOXHOCTAMM KaXKaoro
mMeToaa..

10. MecTo yyebHOM aucuunnuHbl B cTpyktype OlMOI: (uunkn, K KOTOPOMY OTHOCUTCS
ANcunnnnHa, TpeboBaHNA K BXOOHBIM 3HAHUAM, YMEHUAM Y KOMNETEHUMSAM, OUCLUUNINHBI,
ANsi KOTOPbIX JaHHAs AUCLMNIIMHA SBNSAETCS NPeaLecTBYOLLEN)

Y4ebHbin Kypc BXxoguT B 6nok b1, yactb, dopmupyemas y4acTHMkamn obpasoBaTenbHbIX

OTHOLLEHUN.

11. MnaHunpyemble pe3ynbTaTbl 00y4YeHMsAs no AucuunnuHe/moayno (3HaHuS,
YMEeHUsi, HaBblKW), COOTHECEHHble C MJIaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS
obGpa3oBaTesibHOM NporpamMmmbl (KOMNEeTeHUUAMMU BbINYCKHUKOB):

a) npodeccuoHanebHble MK-3.1, MK-3.2

Koa HasaHwne Koa(bt) NHankaTop(bl) lMnaHupyemble pesynbTaTtbl
KOMNeTeHUNN oby4eHnsa
MK-3 | CnocobeH oBna- | MK-3.1 CnocobeH 3HaThb: OCHOBHble  MeTopbl
AeTb B npodec- MCNonb30BaThb MOMy4YeHMs1 NPOCTbIX U CMOXHbIX
CMOHanbHOM 3HaHMA O cocTase, HaHoOMaTepuarnoB Kak OCHOBHbIX
AeATenbHOCTH CTPYKTYpe U yHKLUMOHAmNbHLIX  MaTepuanos
OCHOBHbIMU CBOWCTBax COBPEMEHHOM TEXHMKM
TUNOBLIMMK maTepuanos ans yMeTb:
MeToAamm pelleHuns 3agay NPOBOANTL pacueThbl
CMHTE3a U maTepuanoBefeHnsi | HEOOXOAMMbIX TEXHOMOMMYeCKnx
aHanuaa napameTpoB  Ans MNONy4YeHus
BELLECTB, 3a4aHHbIX HAHOMaTepuanos
3NIEMEHTHOrO U BNageThb:
daszoBoro HaBblkaMu pelleHne
cocTaBa, dyHOaMeHTanbHbIX  3aga4y B
CTPYKTYpbI U obnactu COBPEMEHHOTO
CBOWCTB dyHAaMEHTanbHOro
mMaTepuanos MaTepuanoBeneHus n
(Bkntovas HaHOTEXHONOINM
HaHomaTtepmansl) | [K-3.2 BrnageeT OCHOBHbIMU | 3HATb:
MeTo4aMun CUHTEe3a U COBpEMEHHbIEe TexXHoJiormm
aHanusa BeLLecTB nony4YyeHns HaHoMaTepuanos
ymMeThb: paboTaTtb Ha
TEXHOJTOr’M4YeCKoOM BaKyyMHOM
obopynoBaHuu,
BNageThb: mMeTogamm
MarHeTPOHHOrO  pacnblfieHus,
TEPMUYECKOTO ncnapeHus,
3NEKTPOXMMUYECKOTO
ocaxaeHus, NOPOLLKOBOW
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MeTannypruu, 30Mb-renb,
TEPMUYECKOMN 06paboTku,
dOTOHHOM 06paboTKU.

[1K- Crocoben

MTPOBOJIUTH
moi00p, aHAIH3 U
00paboTKy
Hay4HO-
TEXHUYECKON
(Hay4HO¥)
nH(pOpMAaIuy,
HEOOXOIUMOM JIJIst
pelIeHus 3a1a4
MaTepHaIOBEACHUS

IIK-1.1 ObecmieunBaet moxoop | 3HaTh:
HAYYHO-TEXHUUECKOU OCHOBHble MeTofAbl MonyyYyeHus
(Hay4yHOI1) Martepuarnos.
UH(OPMALIH, yMeTb:
HEOOXO MO JIJIst ncnonbL3oBaThb
pelIeHus 3a1a4 NMHPOPMAaLMOHHBIM BaHK AaHHbIX
MaTepraIoOBeICHHS 0 dwm3nmyecknx npoueccax Wu
ABMEHUAX C LUenbl co3gaHus
HOBBbIX mMaTtepuanos c
3afaHHbIMN CBOMCTBaAMM
BnageThb:
OCHOBHbIMW HaBblkaMu
NMOCTAHOBKM 3afadn B HayyHoO-
nceneagoBaTenbCcKon
OeATernbHOCTH
IIK-1.2. Cocrapisier 3HaThb:
aHaUTHYECKUH 0030p | METOAbl aHanusa pesynbTaToB
JUTEPATYPHBIX Hay4YHO-UccnenoBaTenbCKNX

HCTOYHHUKOB B
COOTBETCTBUU C
IIOCTAaBJICHHBIM
3aJaHUECM

pabot

yMeTb:

npoBoaUTb 3BPUCTUHECKNI
NoOMCK W [JeTanbHOro aHanusa
Hay4YHoON " TEXHUYECKON
MHdopMaumm, B obnactu
XUMNYECKOTO
MaTepuanoBegeHus n
HAHOTEXHOMOMMN N CMEXHbIX
ANCUMNNNH ans Hay4HoOWn,
NnaTeHTHOW W  MapKEeTUHIrOBOW
noaaepxkm NPOBOAUMbIX
dyHOAaMeHTarnbHbIX
nccnegoBaHnn "
TEXHONOrn4ecknx paspaboTok B
obnactu COBPEMEHHOr0
MaTepuanoBegeHus n
HaAHOTEXHOMOMnM

BnageThb:

HaBblkaMu paboThbl B
COBpPEMEHHbIX
NHPOPMALIMOHHBIX 6asax
AaHHbIX  obnactM  Hayk O

maTepvanax

12. O6bem AMCUMNIUHBI B 3a4€THbIX eanHULax/4yacax B COOTBETCTBUM C YY4EOHbIM
nnaHom — __ 4 / 144 .




12.1 Popma NpoMeXXyTOYHOM aTTecTauumm — 3a4eT C OLEHKOM

13. TpyAoeMKoCTb NO BUAam y4ye6HoOM paboThbl

TpyaoemMKocTb
Bug yyebHoi paboTbl Bcero Mo cemecTpam
1 cemecTp 2 cemecTp
KoHTakTHaga pabota 38 38
nekumu
& Tom UMCHe: npakTu4eckue
" | nabopatopHble 38 38
KypcoBasi paboTa
CamocTosiTensHas paborta 106 106
lMpomexyToyHasa atTectaums (019 3Kk3ameHa)
Wroro: 144 144
13.1 CopepxxaHue pa3genoB AUCLUNIUHDI.
Ne Peanunsauuns
n/n pasgena
HanmeHoBaHue pasgena ConepxaHue pasaena ancLmnuHb! OUNCLUMNINHBI C
OncunninmHbl P P NOMOLLbKO
OHNaKnH-Kypca,
QYMK *
1. llekuunn
1.1 |
3. JllabopaTopHblie 3aHATUSA
31 BaKyyMHbIe MeToabl MeTo MarHeTpoHHOro pacnbineHnA B httos://edu.vs
nony4vyeHus BakKyyme u r[l)J/CI:OUI’SGI/Vi
HaHOMaTepunasroB MeTod TEPMUNYECKOIro ncrnapeHna B Bakyyme eW phpf,id:84
3.2 MeTogbl TepMUYECKOro BbicTpas TepMuyeckas o6paboTka 72' '
CuHTesa MmnynbCHO poTOHHas obpaboTka

13.2 Paspgenbl AMCUUNAUHBLI U BUAbI 3aHATUN:

Ne Buabl 3aHsaTMI (YacoB)
HanmeHoBaHme TeMbl
n/ Jleky, | Mpaktnyec | JlabopatopH [CamocTosTens| Becer
(pasgena) aucumnnnHbl
n nmn Kne ble Hasa paboTa 0
BakyymHble meToabl 56 74
1 nony4yeHuns 18
HaHOMaTepunanos
5 MeToabl TepMMYECKOro 20 50 70
CUHTE3Aa
Ntoro: 0 0 38 106 144

13.3 Me)KAMCLIMﬂ.HVIHaprIe CcBA3U C ApyrumMmm aucumniimuHamm:

Ne HaumeHoBaHMe ancuunnuH y4ebHoro nnaHa, ¢ KoTopbIM Ne Ne pasgenos AMCUMNNUHBI
n/n opraHusoBaHa B3aMMOCBSA3b AUCLMMNINUHBI paboyen paboyer nporpaMmmbl, CBA3aHHbIX

nporpaMmsl C yKa3aHHbIMU gucLMnNiIMHaMm
1 CoBpeMeHHast HeopraHn4eckas XMumus 1-9




2 ] PdyHaameHTanbHble Npobnembl MaTepuanoseaeHus | 1-9 |

14. MeToan4yeckue ykasaHus ans ob6y4yaroLwmxcsi N0 0OCBOEHUIO AUCLIUNIIUHDbI

B yuyebHOM npouecce ncnonbayotcsa cnegyowmne gopmbl paboThl:

JTabopaTopHble paboThi.. CamocTosiTensHaa paboTta ¢ wucnonb3oBaHue JYMK
https://edu.vsu.ru/course/view.php?id=8472

15. MNepeyeHb OCHOBHOW M [OMOJSIHUTENBLHOW NUTepaTypbl, PeCYypCOB MHTEPHET,
HeoOGXoaUMbIX AN OCBOEHUA AUCLUUNIUHbI (CrIUCOK lumepamypbl oghopMrsiemcs 8
coomeemcmeuu ¢ mpebosaHusamu OCT u ucrionb3yemcsi obwasi Ck8o3Hasi Hymepauusi
0r151 8cex 8Ud08 UCMOYHUKO8)

a) OCHOBHas nuTepaTypa:

Ne
NCTOYHMK
n/n
1 Harnomamepuansi : yuebHoe riocobue / [. Y. PeixoHkos, B.B. Jlesura, 3.J1. 3udsueypu .— M. :
BuHom. Jlabopamopus 3HaHul, 2008 .— 365 ¢
HaHomaTtepuanbl: CBOWCTBA MOPOLUKOB M KOMMAKTHBIX HEKPUCTAINMYECKUX Martepuarnos
2 y4yebHoe nocobue ans By3os / N.A. Muttoea, E.B. TomuHa, C.C. JlaBpywunHa ; BopoHex. roc. yH-
T.— BopoHex : UINMU BI'Y, 2007 .— 69 c.
3 HaHomaTtepuanbl, HaHOCTPYKTYypbl, HaHoTexHonorun / A. N. 'ycee .— W3a. 2-e., ucnp. — M. :
dusmarnut, 2007 .— 414

6) gononHUTenNbHasa nNuTeparypa:

Ne
NCTOYHUK
n/n
4 TexHonornsa ToHKMX nneHok : CnpasoyHuk / Moa pea. J1. Maiccena, P. naHra; MNep. ¢ aHrn. nog
pea. M. EnuHcoHa, I'.I'. Cmonko .— M. : Cos. paguo, 1977-T. 1 .— 1977 .— 662 c.
5 TexHonornsa ToOHKNX nneHok : CnpasoyHuk / Mog pea. J1. Manccena, P. naHra; MNep. ¢ aHrn. noa
pea. M.W. EnuHcoHa, I'.I'. Cmonko .— M. : CoeTtckoe paguo, 1977-.T. 2 .— 1977 .— 767 c.

B)UH(POPMaLMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (oduumnanbHbie pecypchbl
NHTEPHET)*:

Ne n/n Pecypc

http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbIi OOpasoBaTenbHbI nopTan - SABnseTcs
1. | cocTaBHOM YacTbio hegepanbHoro noptana "Poccuiickoe obpasoBaHue". CooepxuT pecypcbl n
CCbIJIKM Ha pecypchbl N0 eCTECTBEHHO-HAaYYHbIM AUCUMNMHam (dunsmka, xumusa n buonorus)
http://window.edu.ru/ - wnHdoOpMaLMOHHaa cuctema «EguMHoe OKHO  gocTtyna K
obpaszoBaTtenbHbIM pecypcam»

http://vovr.ru/ «Bbicluee o6pasoBaHne B Poccum» - HayyHO-Nedarormyecknii  KypHarn
MuHucTepcTBa 0OpasoBaHus U Hayku P®. B xypHane nybnukytoTcs pesynbTaTbl UCCrefoBaHuUi
COBPEMEHHOI0 COCTOSIHWUS BbICLLEN LWKonbl Poccun, o6cyxaatTcs BONpoCkl TEOPUU U NPAKTUKK
ryMaHUTapPHOro, ECTECTBEHHO-HAYYHOIO N MHXXEHEPHOIO BbicLlero obpa3oBaHust
http://www.elibrary.ru —Hay4Hasi anekTpoHHas ©OubnmoTteka eLIBRARY.RU - kpynHenwmi
POCCUMCKMA UHGOPMALMOHHBIA nopTan B 06nacTu  Hayku, TEXHOMOrMu, MeOUUUHbI U
obpas3oBaHus, copepxaliuin pedepatbl U NOMHblE TEKCTbI 6onee 12 MNH. Hay4HbIX CTaTen u
nybnukauun. Ha nnatdopme eLIBRARY.RU poctynHbl anekTpoHHble Bepcum Gonee 1400
POCCUIACKMX HAYYHO-TEXHMYECKUX XKypHanoB, B TOM yucre 6ornee 500 xypHanoB B OTKPbITOM
goctyne

http://www.chem.msu.ru/rus/ - Chemnet - ocuumanbHoe anekTpoHHOe usgaHne XumMm4ecKoro
dakyneteta MY B Internet



http://www.en.edu.ru/
http://window.edu.ru/
http://vovr.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
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16. MNepeyeHb y4eOHO-MeTOAUYECKOro ob6ecneyeHus AnsA caMocToATebHOW paboTbl

Ne
n/n
1

NcToYHUK

17. O6bpa3oBaTtesibHble TEXHONOrMN, UCNOSIb3yeMble Npu peanu3aumm y4ebHomn
AUCLUMNIINHBbI, BKNOYasa AUCTaHLUUOHHbIe oOpa3oBaTtefibHble TexHonoruu (AOT),
3neKTpoHHoe obyyeHue (30), cmewaHHOe 0Gy4eHue:

QYMK https://edu.vsu.ru/course/view.php?id=8472

18. MaTepuanbHo-TeXxHM4YecKoe obecneyeHne ANCLUNIUHDI:

MynwsTumenuniinsiii npoexktop BENQ, skpan, HoytOyk. Bakyymuas yctanoBka YBH 75 ¢ cucremoit
MarHeTPOHHOI'O paclbUICHHs. Y HUBEPCAIBbHBIA BaKyyMHbIN 11ocT BYIIS ¢ cucremoi TepMuyecKoro
pacnbuieHHs. Y cTaHOBKa oTxura rydesoro Y OJIII-1M

19. OueHo4Hble cpeacTBa AnsA nposegeHusA TeKyl.I.l,eVI n npomemyTquoﬁ aTtrectauvun

MopsiAoK OLEHKN 0CBOEHMS 0by4YatoLwmmMmncs y4ebHoro MaTepuana onpeaensieTcs
coaep)kaHneM creayrLmx pasaenos ANCUUNIUHGIL

HanmeHoBaHune NuankaTop(bl
.L\I/Qn pasaena AucUUnmHbI Ko:\l/lwr;e(;e)m— D,(flCTI/IM(eIEISISI) OueHou4Hble cpeacTea
(mogyns) KOMMeTeHLMn
BakyyMHble MeTobl MkB-1.1
1 nony4YeHus MKB-1 MKB-1.2 -
. HaHOMaTepuarnos HIRESS MKB-3.1, YCTHeIf onpoc
NKB-3.2
MNKB-1.1
MeToabl AKB-1 MNKB-1.2
2. TEPMUYECKOro MKB-3 MKB-3.1, YCTHbIN onpoc
CUHTE3a NKB-3.2
[MpomexyTodHasa aTTecTauus KM
doopma KOHTPOSISi — 3a4eT C OLEHKON

20. TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYeCKMe mMaTtepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

OueHka 3HaHWW, YMEHUW W HaBLIKOB, XapakTepuaylowasa aTtanbl HopMUpOBaHUSA
KOMMNETEHUMA B paMKax WU3YyYeHUs OUCLMMNIIMHBI OCYLLECTBNSIETCA B XOA4Ee TeKyLlen wu
NPOMEXYTOYHOM aTTecTauumi.

Tekywaa artrectaumsi NpoOBOAUTCA B COOTBETCTBMM C [lonoxeHnem O Tekywen
atTectaumm obyyawuwmxca no nporpaMmmamM Bbicwero obpasoBaHua BopoHexckoro
rocyfapCTBEHHOro yHMBepcuTeTa. Tekylwaa aTrectauma npoBoanTCa B (popmMe: YCTHOro
onpoca (MHAMBMAOYanbHbIA oOMpoc); nabopaTopHble paboThl; OUEHKU pe3ynbTaToB
NpakTU4Yeckon OeaTenbHOCTU (KypcoBas pabota). KpuTepumn oueHuBaHWs NpuBeLEeHbI
BblLLIE.

lMpomexyToyHass aTTecTauma npoBoAUTCA B CcCoOTBeTcTBMM C [lonoxeHnem o
NPOMEXYTOYHOWN aTTecTauum oby4vatowmxcsa no nporpaMmmam BbicLLero obpasoBaHus.

KOHTpOnbHO-n3MepuTernbHble Matepuaribl MPOMEXYTOYHOMW aTTecTaunn BKNHOYalT B
ceba TeopeTnyeckne BOMPOCHI, NMO3BONSAIOLWINE OLEHUTb YPOBEHb MOMYYEHHbLIX 3HAHUNA U
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npakTn4eckoe 3agaHue, rno3BondwLllee OUeHUTb cTeneHb CPOPMUPOBAHHOCTU YMEHUN Y
HaBbIKOB.

Mpn oueHuBaHUM UCMONbL3YITCHA KadeCTBEHHble WKanbl oueHok. Kputepuu
oLeHuBaHnA npuseeHsbl B . 20.4.

20.4. NMpomexyToyHaa aTrectauusa
lMpomexyToyHas aTtTectauusi No AUCLUMNIINHE OCYLLECTBSIETCA C MOMOLLbI CrneayroLmx
OLIEHOYHbIX CpeacTB: cobecegoBaHmne No bunertam kK 3adery.

1) TllonyyeHWe TOHKOMMEHOYHbLIX HAHOKOMMO3WUTOB METOAOM  MarHeTPOHHOro
pacnbineHnss B Bakyyme. Bblbop pexumoB pacnbifieHnsa. PacyeT  TONWWHbI
NNeHOYHOro KomnosuTta. lamepeHne TONLWMHbI MIEHOYHOMo KoMNo3uTa

2) MNonyyeHne TOHKOMNNEHOYHbIX HAHOKOMMO3UTOB METOAOM TEPMUYECKOTO NCNapeHus
B Bakyyme. Bbibop pexumoB uncnapenus. PacuyeT HaBecku. MamepeHne TOMLWMHbI
TOHKOMSEHOYHOro KOMMNo3uTa.

3) CunHTE3 MHOroKOMMOHEHTHbIX KOMMO3WTOB MEeTOoOAOM ObICTpOM TepMUYecKom
06paboTkn. Bbibop pexumoB o6paboTkn. MeToanka namepeHus TemnepaTtypbl npwm
GbICTpONpoTEKaOLWMNX NpoLeccax.

4) CuWHTE3 MHOrOKOMMOHEHTHbLIX KOMMO3WTOB METOAOM MMMYNbCHO (OOTOHHOM
o6paboTkn. Beibop pexumoB o6paboTkn. MeToanka namepeHus TemnepaTtypbl npwm
GbICTpONpoTEKaOLWMNX NpoLeccax.

3HaHMEe OCHOBHbIX METOAOB MONYyYEHMs1 NMPOCTLIX U CIOXHbIX HaHOMaTepuarioB Kak OCHOBHbIX
PYHKUMOHANbHbIX ~ MaTepuanoB COBPEMEHHON  TeXHWKM, annapaTypHbiM  OdOpMIIEHMEM
COOTBETCTBYIOLLMX MPOLIECCOB, MpUMepamMu MONyYeHUs MaTepuanoB, a Takke OOCTOMHCTBaMW,
HegocTaTkaMy M BO3MOXHOCTSIMU KaXKAoro metoaa.

[na oueHvBaHWs pe3ynbTaToB OOy4YeHMsi Ha 3a4veTe ucnonb3yetcs 4-GannbHas Likana:
«OTIIMYHOY, «XOPOLLIO», «y[OBNETBOPUTENIBHO», KHEYAOBNETBOPUTENBHOY.

YpoBeHb
KpuTepumn oueHnBaHNst KOMNETEHLNIA cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
OOyvatowuics B MNOMHOM Mepe BNadeeT OCHOBHbIMU MOHATUSAMU | [1OBbILLEHHbIV OTnnyHo
ancumnnuiel.  CnocobeH camocTosiTenbHO  ob6ocHoBaTh  BbIGOp YPOBEHb
MeTOOOB nonydeHuss maTepmanoB. CnocobGeH CcamMOCTOATENBHO
noarotoButs  obpasubl  HaHOMaTepuanoB  ANA  OarnbHEMLunX
nccnegoBaHun.
OOyvarowuiics B MNOMHOM Mepe BNageeT OCHOBHbIMWU MOHSATUSMU BaszoBbin XopoLwuo
ancumnnuiel.  CnocobeH camocTosiTenbHO  obocHoBaTb  BbIGOp YpOBEHb
MEeToAOB nonydyeHuss MatepuanoB. CnocobeH CcaMOCTOATENbHO
noarotoButb  obpasubl  HaHoMaTepuanoB  ANS  OanbHEenlLwunx
nccnenoBaHUM, [onyckaeT oTAeNibHble OWUOKM Npu  BbINOSIHEHWMW
3KCMEPUMEHTOB .
Ob6yuvatowuiics BnageeTt 4acTU4YHO OCHOBHbIMU MOHATUSAMMN [MoporoBbin YposneTsopu-
ancumnnuibl. CrnocobeH obocHoBaTh BbIGOP METOOOB MOMyYeHMUs YPOBEHb TenbHO
MaTepuanoB. CnocobeH NoaroToButTb 00pasubl HAHOMaTepuanos A4S
OanbHenWnX WCCrNefOoBaHUA, [OMNYCKaeT OTAEerNbHble OwWMbKM npu
BbINOJSIHEHNN 3KCNEPUMEHTOB .
Ob6yvarowumncs OeMOHCTPUPYET OTPbIBOYHbIE, (dparMeHTapHble 3Ha- - HeygosneTtsopu-
HWs1, JonycKaeT rpyoble ownoKu. TenbHO

20.5. MeToauuyeckne maTtepuanbl, onpegensilowume npoueaypbl OLEHMBAHUSA 3HaHUM,
YMEHWUH’, HaBbIKOB U (UNK) ONbiTa AEATENIbHOCTU, XapaKTepU3yroLmx 3Tanbl (oopMMpoBaHUA
KoMneTeHuun



8

OueHka 3HaHWn, YMEHUI U HABbLIKOB, XapakTepuaytoLwas atanbl OPMUPOBAHUS KOMMNETEHLMIA
B paMKax W3y4yeHus OUCUUMIAMHBLI OCYLLEeCTBNSeTCA B Xo4e TeKylehn Uu MNpOoMeXyTOYHON
aTtTecTtaumn.

Tekywlaa aTTectaums NpoBoaMTCA B COOTBETCTBUM C [lonoXeHnem O Tekylien aTrectaumm
obyvalowmxca no nporpamMmMmam Bbicwero obpasoBaHuss BOpOHEeXCKoro rocygapCcTBEHHOro
yHuBepcuteTa. Tekywasa aTrectaunsa nNpoBOAMTCS B hOpMe YCTHOro onpoca M TecTMpPOBaHUS.
KpuTepuun oLeHMBaHUA NpuBeaeHb! BhILLE.

[MpomexyToyHas aTTecTaumst NpoBOAUTCA B COOTBETCTBUM C [1ONOXEHNEM O MPOMEXYTOYHOWN
aTTecTauum obydatromxcsa no nporpammam BbicLLero obpasoBaHus.

KOHTpOnbHO-M3MepuTenbHble Martepuanbl NPOMEXYTOYHON aTTecTauumn BKo4YalT B cebs
TeopeTnyeckme Bonpochl, NO3BONAIOLLNE OLEHUTb YPOBEHb NONMYYEHHbIX 3HAHUNA.

Mpn oueHMBaHUM UCMOMb3YITCA KONMWYECTBEHHbIE LWKanbl OueHOK. KpuTepuu oueHuBaHuS
npuBeeHb! BhiLLE.

20.3 ®PoHA OLEHOYHBLIX cpeAcTB CHOPMUPOBAHHOCTU KOMMETEHUUNA CTYOEHTOB,
pekomMeHAayeMbIn Ans NpoBeAeHUA AMarHOCTUYECKUX pabort

[IK-1 CriocobeH mpoBoIuTh MOA00p, aHaIH3 B 00pabOTKy HAyYHO-TEXHUIECKOH (HaydIHOM)
uHGOpPMAIUH, HEOOXOAMMOH JIJIs pEIICHUS 3a7ad MaTepHaIOBEICHUS

Mepe4yeHb 3agaHNM ONA OLEHKU C(hOPMUPOBAHHOCTUN KOMMETEHLUN:
1) 3aKkpblTble 3agaHug (TeCToBbIe, CpeaHUN YPOBEHb CIOXHOCTN):

MK-3 CnocobeH oBnageTtb B NpodecCnoHanbHON AeATeNNbHOCTM OCHOBHBIMU TUMOBbLIMU
MeToZaMn CUHTEe3a N aHanu3a BeLlecTB, 3NIEMEHTHOro U ha3oBOro cocTaBa, CTPYKTYpbl U
CBOMCTB MaTepuanos (BKSoYas HaHoMaTepuarnbl)

Mepe4yeHb 3agaHNM ONA OLEHKU C(hOpMNPOBAHHOCTU KOMMETEHLUN:
1) 3aKkpbITble 3agaHug (TECTOBbIE, CPEeaHUN YPOBEHb CIOXHOCTHN):

1. Kaxkoe BbIpaskeHHE COOTBETCTBYET 3akoHYy Bymnbda-bparra?:
a) 2dsind =nl @) asing =d, p)— =mN

2. Kak u3mMeHHTCs mapameTp KpUCTaJUTMUECKOH pelieTky MaTepuaa mpu oopa3oBaHUU TBEPOTO
pacTBOpa 3aMEIICHUs €CIM aTOM 3aMEIIA0IIEro BenlecTBa 0oJIblIe aToMa 3aMeIeHHOr0?
a) YMEHBIINUTCA, 0) YBEIIUYUTCS, B) HE U3MEHUTCS
3. Kak n3MeHuTcs nmapamerp KpUCTAIUTMYECKON PENIeTKH MaTepHralia mpu 00pa3oBaHUU TBEPAOTO
pacTBOpa BHEAPEHHUS?
a) YMEHBIINUTCS, 0) HE U3MEHUTCSI, B) YBEIUIUTCS
4. Kako#i BUJI HAIIpsSOKEHUH B MaTepHaiax Ha3bIBACTCS HAMPSOKEHUSIMU TIEPBOTO poja?
a) MUKpOHAMPsHKEHUs 0) pacTATUBAIONINE HAMIPSHKCHUS B) MAKPOHAMIPSKEHUS
5. Kakoii BuJi BTOpHYHOTO M3TY4EeHUSI UCIIOJIb3YETCS ATl 30HA0BOTO MUKpOaHanu3a?
a) BTOPHYHBIE JIEKTPOHBI, 0) 00paTHO pacCessHHBIC AIEKTPOHBI, B) XapaKTEPUCTUIECKOE
DPEHTTEHOBCKOE H3JIy4YeHHUe
6. Kakoii mapametp xauectBa kaprouek PDF-2 ICDD cnenyet ucnonb3oBath pu BeIOOpE U3
HECKOJIbKUX JOCTYIHBIX JUIsl (pa3oBoro aHanuza?
a) Indexed (1), 6) Star (S), B) Blank (B)
7. Ilpu pacTBOpeHUH KOMIIOHEHTOB JIPYT B IPYyTe€ 00pa3yroTCsl TBEPABIC PACTBOPHI. ..
(HECKOIbKO BapUaHTOB OTBETA)
a) 3aMeleHus, 0) BHEPEHHUS, B) KOJUIOWIHBIC, T') HCTHHHBIC
8. JIuneliHbie TeEKThI, UMEIOIIUE MPOTSHKEHHOCTH TOJILKO B OJTHOM HAIIPABJICHUU U BIHSIIOIINE HA
(dbopMupOBaHNE TPOYHOCTHBIX CBOWCTB METAJIJIOB, Ha3bIBAIOTCA. . .
a) TUCIIOKALUAMH,




0) neekTaMy KpUCTAJUIMYECKON PEIIeTKH,
B) IMOBEPXHOCTHBIMU JIe(eKTaMH KPUCTAIITMYECKON PEIIeTKH,
') BUHTOBBIMU JUCIOKAITUSIMH.

2) 3agaHus ¢ KOPOTKMM OTBETOM

1) Ipu 278 K xene3o (Fe) kpucrammsyercs B OLIK-cTpykrypy ¢ mapamerpom perierku 0,2866
HM. OnpenenuTe MI0THOCTb JKelle3a B I/cM ™.

OrtBer: 7,88 r/em®

2) Ilpu u3mepeHnH peHTreHOBCKON audpakTorpammsl xiaopujaa kanus Ha CuK, nu3nydenun
(A=0,1542 um) 6b110 TIOTYUeHO 12 peduekcos ¢ yriiom 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 KpUCTALTAYECKON
PELIETKU XJIOpHU/Ia KallUsl, yYUTBIBAsl YTO THIT KPUCTALUTMUECKOM pemeTku — kyouueckast tuma NaCl.
OrtBer 3amucarh B HAHOMETpax

Ortser: 0,6295 HM.

3) Onpenenuts ATUHY BOJHBI Jle Bpoiiis 31eKTpoHOB B IPOCBEUMBAIOIEM JIEKTPOHHOM
MHUKPOCKOIIE IIpU ycKopstoleM HanpskeHuu 100 kB B HepensiTuBUCTCKOM NTpUOImkeHun. OTBeT
BBIPa3UTh B aHI'CTPEMax.

Orser: 0,037 A

4) Paccuutatph HeHyneBo# cTpykTypHbiil paktop 'K pemerku, ecnu aToMHBIN (akTOp paccesHus
paseH f.

Orser: 16 2

5) Onpenenuts yroa Mexy miockoctsmu (111) u (422) B kyOu4eckoM KpHCTaJUIE.

Ortser: 19,470

6) InTeHCUBHOCTD U3Iy4YeHMsI IPOLLEAIIEro Yepe3 o0pa3el TOMMMHON X YMEHbIINIACh B TPU pasa.
Bo ckonbko pa3 yMEHBIIMTCS MHTEHCUBHOCTD U3Jy4eHUs B 00pa3iie TONIUHON 2X.

OtBert: B 9 pas.

7) Ucnone3ys 3akoH Berapaa paccuntaTh napaMmeTp KpUCTANINYECKOH peIIeTKH TBEPIOTO
pactBopa Pd-Cu(60%). ITapamerps! ains MeTamnos pasabl a=3.8902 (Pd), a=3.6250 (Cu) A
COOTBETCTBEHHO.

Ortser: a=3,7311 A

Kputepum n wkanbl oueHnBaHusa 3agaHun ®OC:
[nsa oueHnBaHMs BbINOMHEHMS 3a4aHUI Ucnonb3dyeTcs 6annbHas wkana:
1) 3akpbiTble 3agaHusa (TECTOBbIE, CPeOHUN YPOBEHbL CINOKHOCTU):

o 1 6ann — yka3aH BepHbIN OTBET;
o 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).
2) OTKpbITble 3a4aHNA (TECTOBbLIE, NOBbILIEHHbLIN YPOBEHb CITOXHOCTH):
o 2 Banna — ykasaH BEpHbI OTBET;
o 0 6annoB — yka3aH HeBepHbI OTBET (MOMHOCTbLIO UMW YAaCTUYHO HEBEPHbIN).
3) OTKpbITbIE 3a4aHUS (MUHU-KENCHI, CPEAHWUI YPOBEHb CITOXHOCTW):
o 5 6annoB — 3agaHue BbINOMHEHO BEPHO (MOMyYeH NpaBurbHbIN OTBET, 060CHOBAH
(aprymeHTUpoBaH) X0 BbINOSIHEHUS (MPU HEOBXOANMOCTN));
. 2 Ganna — BbINOMHEHME 3aJaHusi COAEPXUT He3HaduTerbHble OLMOKW, HO

npuBegeH npaBurbHbIM XO4 pPacCyXAEHWW, Wnu MofnyyYyeH BepHbiM OTBET, HO
oTcyTCTBYyeT 06OCHOBaHWE X04a ero BbINOMIHEHNSA (€CNN OHO ObINO HeobXoANMbIM),
WNn 3agaHne BbIMNOMHEHO He TMOMHOCTbIO, HO MOfyYeHbl MPOMEXYTOYHbIE
(4acTu4yHbIE) pe3ynbTaTthbl, OTpaXxarLime NPaBUNbHOCTb XOAa BbIMNOMHEHUS 3agaHus,
unu, B Cry4ae ecnuv 3afjaHue COCTOUT U3 HEeCKOSbKMX noA3ajaHun, BepHO
BbiNnonHeHo 50% Taknx noasagaHui;
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° 0 ©GannoB — 3agaHWe He BbIMOMHEHO MWW  BbINOMHEHO HEBEPHO (nonyqu
HGI'IpGBI/IJ'IbeIVI OTBET, XOA BbIMNOMIHEHUS OLUMBOYEH Unun coaepXKnT pr6ble OLIJI/I6KI/I).

3apaHua pasgena 20.3 pekoMeHAYHTCA K WCMONb3OBaHWIO MpU nNpoBeaeHUuun
AONarHoCTUYeCKUX paboT C Lenbi OLEHKW OCTaTOYHbIX pe3yfbTaTOB OCBOEHWUS
AOaHHOW ANCUUNNVUHBI (3HAHWW, YMEHUN, HaBbIKOB).
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JNIUCT COrMACOBAHUN

PABOYAA MPOrPAMMA YYEEHOW OUCLMNNHDI

HanpaeneHune/cneunanbHOCTb
OucumnnuHa
Mpodmnb NoAroToBKM

04.04.02 Xumus, bmsnka n mexaHvka matepuanos
51.B.03 Cneunpaktukym "MeToabl nonyyeHns matepuanos”

dopma 0by4yeHust oyHas

YyebHbin rog 2020-2021

B COOTBETCTBUW C Y4EOHbLIM NyiaHOM

OTBETCTBEHHbIN UCNOMNHUTESb
JoueHt KMMNHC
0o/mKHOCMb, rnodpa3soenieHue
NcnonHutenun

0o/mKHOCMb, rnodpa3sdesnieHue

OormkHocmb, rnodpasdesieHue
COINMACOBAHO

Kypatop OOIl
no HanpaeneHu/cneymanbHOCTH

HavanbHuk otaena obcnyxusaHus 3HB

nodnucu

CepbuH O.B. .20
rnoonuck pacuwughposka nodnucu
.20
rnoonuck pacuwughpoeka rnodnucu
.20
nodnuce pacuwugposka rnoodnucu
.20
rnoonucob pacwughposka nodnucu
_._20__
rnoonucek pacwugposka

Mporpamma pekomeHgoBaHa HMC xummnyeckoro gakynbteTta

npoTokon Ne 3 ot 19.03.2020 r.



