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|. AHHOTAIM A

1. Heapb 1 3272491 AUCHUTIITHHBI

Llems OCBOSHMS MUCIUIUIMHBI SBJSIETCS WM3YYCHUE TPHUPOABI (HOPMHUPOBAHUS
byHIaMEHTATBHBIX CBOMCTB MHTEPMETALNTUNICCKAX COCITMHCHUH PEIKO3EMEITbHBIX
METaUIOB ¢ 3-0 MepexoMHbIMU METAJUTAMH, SBJISFOIIUXCS OCHOBOM ISl CO3aHHUS
COBPEMEHHBIX (DYHKIIMOHAIBHBIX MaTepUANIOB C YHHKAJIBHBIMH MAarHUTHBIMA
XapaKTepUCTHUKaMH  (IKCTPEMaJbHO  BBICOKOW  MAarHUTHOW  aHHM30TPOIIHEH,
TUTaHTCKOH MAarHUTOCTPHKIUCH, HAWBBICIIMM Ha CETOJHS JHEPIeTHYCCKUM
MPOU3BEACHUEM, MAKCUMAIBHOW BETMYMHON MarHUTOKaJIOprU4ecKoro 3pdexra).

JlanHass aucouIIMHa (GOPMHUPYET HeoOXomuMbie MPOodecCHOHATBHBIC
KOMITETCHIIUH /IS YCIICIITHOTO MPOBEACHUS HAYIHO-HCCIICOBATEIBCKOM pabOThI B
pamMKax TPOW3BOJCTBEHHOW TPAKTUKH, TPCIMILIOMHON TMPAKTUKA H IS
MIOJITOTOBKYA MaruCTEPCKUX TUCCEPTAITUH.

3amagaMy OCBOSHHS TUCITUTUTAHBI SIBJISTFOTCSL:

— ToJy4YeHWe 3HaHWH o (Qu3mdeckol mpupoae (GopMHpOBaHWS MarHUTHBIX
CBOWMCTB MHTEPMETAUIMYCCKUX COCIMHECHUN HAa OCHOBE PEIKO3EMENIBHBIX U
3d- mepexoHBIX METAJLIOB,;

— M3YYCHHE  OKCICPUMEHTAJIBHBIX  METOJOB  MCCIENOBAaHUS  (DHBMYECKUX
XapaKTEePUCTHK PEIKO3EMENbHBIX COSTMHEHHH 1 CIIIABOB,

— OCBOGHHE METOIOB aHAIM3a MacCHUBa OKCICPUMEHTAIBHBIX JaHHBIX U
TEOPETUYECKOr0  aHalmm3a  (U3MUECKUX  XapaKTEPUCTHK  MaTepUalioB  C

MPUMEHEHUEM CTICIUATTM3UPOBAHHOTO TIPOTPAMMHOTO 00ECTICUEHHS.

2. Mecto aucuumiinibl B ctpykrype QOII

JucriurnHa pacronaraeres B actu ydeOHoro twiaHa OOIl, gopmupyemoit
y4acTHUKaMH 00pa30BaTeIbHbIX OTHOIIICHUH.

JI71st OCBOCHUST TUCIIUTUTMHBI HEOOXOAMMBI 3HAHUS, TIOTYYCHHBIC TTPH U3YYCHUN
JUCIUIUTMH «DPU3KKa KOHACHCUPOBAHHBIX Cpeq», «Marnetnsm B KOHIACHCHPOBAHHBIX

cpeaax», «Cratnueckue u JUHaAMHUYCCKHE CBOMCTBA MAarHECTUKOB).



[IpodeccronanbHble KOMIIETEHIMY, CPOPMUPOBAHHBIE MPH U3YYEHUU TAHHOW
JMCIUILIMHBL, HEOOXOIUMBI IS YCTICIIHOW PabOThl 00YYaIOIIEerocst MPH BHITTOTHEHUH

BBIITYCKHOM KBaJTM(PUKALIMOHHON pabOTBHI.

3. 00beM IMCHMILIMHBI: 4 3adYeTHBIX eauHHN, 144 akageMHUYECKHX
YacoB, B TOM YHcJIe:
KOHTAKTHAS ayIUTOPHAasi padoTa: JeKImK 26 4acoB, MPaKTUYECKHE 3aHsTHs 26 4acos,;

camMocTosiTe/IbHAsA padora: 65 4acoB, B TOM YKCIIe KOHTPOJIb 27 4acoB.

4. IlnanupyemMble pe3yJibTaThl o0yueHust no AUCIHHUIJINHE,
COOTHECEHHBbIC ¢ IVIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOCHHSI 00pPa30BaTeIbHOM

MPOrpaMMbl

[Tnanupyemble pe3ysibTaThl OCBOCHHS
00pa3oBaTeIbHON MPOrPaMMBbI [Tnanupyemble pe3yabTaThl 00YYCHUS 10 AUCIHIUIAHE
(bopmHpyembIe KOMITETEHITHN)

IIK-3.1.  ®opmynupyeT  peKOMEHAAIMA  TO
W3MEHEHUIO COCTaBa, CTPYKTYphl MaTepualioB, a
TaKKe PESKHMOB M CHOCOOOB HMX OOpabOTKM Ha
OCHOBE aHaJIM3a MOJEINEH, XapaKTepU3yIOInX CBS3b
MEXJTy IKCIUTyaTallHOHHBIMH, TEXHOJIOTUYCCKUMH U
WH)KEHEPHBIMU CBOMCTBAMH M MapaMeTpaMH COCTaBa
U CTPYKTYpBI MaTepraa

IK-3.2. Oprasm3yer mnporecc U3MEepeHHs |
WCTIBITaHHS TIOJTYYEHHBIX 00pa3IoB Ha KOHTPOIHHOM,

IIK-3 CnocoGeH BBIMOMHATH — MPOEK-
TUPOBaHUEC U pa3pabOTKy NPOIYKIUU B
YacTH, Kacarolencs pazpaboTku
OOBEMHBIX HAHOMETAJUIOB, CIUIABOB U
KOMIIO3UTOB Ha WX OCHOBE, a TaKXke
BBIOOpPA PAcXOIHBIX W BCHOMOTATEIILHBIX

MaTepuaioB
M3MEPUTETEHOM H UCITBITATEIbHOM 000pYI0BaHUT
IIK-3.3. Anammupyer pe3yibTaTbl UCIBITAaHUN
00pa310B MaTepHaIoB
IIK-5.2. Pa3pabarbiBaeT TUIaHBI M METOJIUYECKHC
MIPOIrpaMMBI MPOBEAEHUS HCCIIEA0BaHHUI u
K-5 OcyrecTBienue HAy4YHOTO porp POBE/L 5

pa3paboOTOK IO OTPE/ICIIEHHON TeMaTHKe

IIK-5.3. [IlpoBogur aHamM3 U  TEOPETHUYECKOE
0000IIIeHEe HAYYHBIX JAHHBIX B COOTBETCTBUU C
3a/1a4aMH UCCIIEI0BAHUS

PYKOBOJICTBAa IPOBEICHUEM HCCIIEIOBAHUN
TI0 OT/ICJIEHBIM 3a/1a4aM

5. @opma NpPoMe:KYTOUHON ATTECTALIMU U CEMECTP NMPOXOKIEHUS

DK3aMeH

6. SI3pIK NpenogaBaHusA PyCCKHIA.



Il. Copep:kanue TMCHMILINHBI, CTPYKTYPHMPOBAaHHOE 0 TeMaM (pa3jesiam) ¢

YKazaHUuEM OTBCIACHHOI'0 Ha HHUX KOJHYECTBA aKaAEMHUYCCKHUX YaCcoB M BUI0B

YUeOHbIX 3aHATHH

VYyebHas nporpaMma — HAMMEHOBAHHE
pa3aenoB u TeM

Bceero
(dac.)

KonraktHas padora (dac.)

Jlexnnu

[IpakTnueckue
3aHATHUS

B T.4.

BCETO TII1

BCETO TII1

B T.4.

CaMocrosTenbHas
paboTa, B TOM 4uCIiIe

[lepexoanbie 3JIEMEHTHI B TEPHO-
JIU4YecKkor cucreme sjaemenTo .M.
Meneneesa.

Amnamu3 mapameTpoB 4f-mepexomnbix
METaJUIOB C IPUMEHEHUEM JOCTYIHBIX
U(POBBIX MHCTPYMEHTOB M (PU3UKO-
XUMUYECKUX 0a3 JaHHBIX.

Penxo3zemenbHble MeTaiuibl. Penkose-
MCJIBHBIC DJICMCHTHI B mnpupoae.
[Tpon3BoACTBO pEIKO3EMENBHBIX Me-
tayios (P3M).

DNEeKTpOHHAasi CTPYKTypa aTOMOB H
HMOHOB P3M. Kpucramnmueckas
CTPYKTYpa W MarHMTHbIE CBOWCTBa
P3M. Wcnonb3oBanue HIEKTPOHHOU
0a3pl  JAHHBIX  KPHUCTAJUIMYECKOM
CTPYKTYPBI MaTepHuaioB JUISt
OMpeNeleHUs TapaMeTpOB PEIIETKU
P3M.

14

10

MarnutHas ctpykrypa P3M nepuesoit
n  urrpueBol noarpynn. Teopus
CHUPAIbHBIX MArHUTHBIX CTPYKTYp
JI3stmommHCKOro.

10

@dusnueckass NpUpPOJa TUIaHTCKOM
MarHuTHOMN AHU30TPOINHU u
MarHutocTpukuu P3M.

10

NuTtepMeraminueckue  COEAMHEHUS.
[TpuamHs! o0OpazoBaHMs WHTEp-
MeTaIMIoB B cruiaBax P3M c¢ 3d-
MepexXoHbIMU MeTauiamMu. [[uarpam-
MBI COCTOSIHMS. AHamu3 (a3oBBIX
JTAarpamMm CILIaBOB P3M-M c
MPUMEHEHHUEM CHEIUATN3UPOBAHHBIX
1M (POBBIX HHCTPYMEHTOB.

14

10




Meroapsl CHHTE3a CIIABOB pEAKO3e-
MCJIBHBIX HWHTCPMCTAJIIINAOB. Pacuer
MIMXTHl CIUIABOB C IPUMEHEHHEM
cnenuanuzuposansoro I10.

MarHuToOKpUCTAIUTHYECKAs aHHU30-
TPOIUs U OOMEHHBIC B3aMMOJICHCTBUS
COCIMHCHHUI PEIKO3eMENIbHBIX HHTEp-
METAJUINJIOB Ha OCHOBE JKeje3a H
KoOajbTa.

10 2

[Toctostnupie  marautel  (IIM)  Ha
ocHOBe MHTepMeTaumioB P3M ¢ 3d-
MEePEXOHBIMU MeTaiaMd. MeToabl
MOJTYYEHUSI IKCTPEMAIbHO BBICOKOTO
SHEPTreTUYECKOro MPOU3BEICHHUS.

14 2

HoBble (yHKIMOHATBHBIE MaTepHANIbI
C DKCTpEeMaJbHBIMH CBOMCTBaMHM Ha
ocHOBe MHTepMeTainaoB P3M ¢ 3d-
MEPEXO0THBIMU METAJJIAMH.

14 2

HaHOCTPYKTypI/IpOBaHHLIC 1 KOMIIO3H-
IMUOHHBIC MArHUTHBIC MacCTpUalibl Ha
OCHOBC CIINIaBOB  PCAKO3CMCIIbHBIX
HHTCPMCTAJUINOOB.

18 4

KomnbroTepHblii qu3ailH MaTepuaiosB.
Meto; KOMIBIOTEPHOIO IpesICKa3aHus
Kpuctaumieckux crpyktyp USPEX.

14 2

KonTtpouns

27

NTOI'O

144 26

26 92

I11. O6pa3oBare/ibHbIE TEXHOJIOTHA

VYyebHas nmporpamma —
HaMMEHOBaHME Pa3ZeIoB U TEM

Bun 3anatusa

OO0pazoBarenpHbIE TEXHOIOTHH

[lepexoiHbIE 2TE€MEHTHI B NEPHUO-
IUYECKOM CHCTEME DJJIEMEHTOB
J.1. Menneneena.

TpaAuLIMOHHAS KIS,

AHanu3 napameTpoB 41- JIEKIIHS TPYIIIIOBOE peIlIeHrE 3a/1a4
MEePEXO/IHBIX METaJJIOB c MpaKTHKa C MPUMEHEHUEM IHUPPOBBIX
MIPUMEHEHUEM JIOCTYITHBIX WHCTPYMEHTOB
UQPOBBIX ~ UHCTPYMEHTOB U
(bUBUKO-XMMUYECKUX 0a3 TaHHBIX.
PenkozemenbHbie METaJLIBL.
npoOeMHast TIEKIHs,
PenkozemenbHble  3JEMEHTHI B
TEKIUs TPYIIIOBOE pEeIlIeHUE 3a/1a4
MIPUPO/IE. [IpouzBoacTeo
MpaKTHKa C IpUMEHEHUEM U (PPOBBIX
PEeIKO3eMEeNbHBIX METaJJIOB

(P3M).

MHCTPYMEHTOB




ONeKTpOHHAast CTPYKTypa aTOMOB
n noHoB P3M. Kpucraminueckas
CTPYKTYypa u MarHuTHbIE

npo6neMHa>1 JICKIIHA,

ceoiictea P3M. MHcnonw3oBanue JIEKLIUSA TPYIIIOBOE PELICHUE 3a0a4
ANEKTPOHHOW  0a3bl  JaHHBIX MpaKTHKa C MPUMEHEHUEM IUPPOBBIX
KpUCTAJTINYECKON CTPYKTYpBbI MHCTPYMEHTOB
MarepuaioB Ui ONpeleieHUus
napameTpoB pemerku P3M.
MaruuTtHas  ctpykrypa  P3M
LIEpUEBOI u UTTPUEBOMN —— TpaAUuLMOHHAS JICKIUS
noarpynn. Teopust crnupanbHBIX npakTHKa aKTUBHOE CITyILLIAHUE,
MarHMTHbIX CTPYKTYp IpYyNIIOBOE pELICHUE 3a1a4
J3s7I01IMHCKOTO.
®dusnueckas Npupoja ruraHTCKon
. JeKIus npo0JieMHast JeKIus,
MarHuTHOM  aHU30TPOIIMU U
MarHHTOCTpHKIH P3M. MIpaKTUKa IpYyNIIOBOE pEelICHUE 3a1a4
HNHTtepMmeraminueckue
COCAUHEHHS. [Tprunnb
o0pa3oBaHMsl UHTEPMETAJUIU]IOB B
cIiaBax P3M c 3d- poOJIeMHAsT JICKITHS,
MEePEXOIHBIMU MeTaJulaMH. JIEKLUS IPYIIIOBOE PELIEHUE 3a/1a4
JluarpaMmbl COCTOSIHUS. AHaIu3 MIpaKTUKa C IPUMEHEHUEM U(PPOBBIX
($azoBbIX  AMarpaMM  CILIaBOB WHCTPYMEHTOB
P3M-M c IIPUMEHEHUEM
CHEIMATU3UPOBAHHBIX HU(PPOBBIX
WHCTPYMEHTOB.
Meroabl CHHTE3a CIUIABOB PEJIKO- npoOyieMHast JeKIus,
3€MEJbHBIX  MHTEPMETAJUIUIOB. IPYNIOBOE peLIeHHE 3a/1a4
Pacyer mmxTHl  CIUIABOB € anlgﬁia IPYNIIOBOE pEUICHNE 3a/1a4
MIPUMEHEHHEM P C MPUMEHEHUEM IUPPOBBIX
cnenuanuzuposansoro I10. MHCTPYMEHTOB
MarsuTokpucTajsInyecKas
aHU30TPOIHS " O0OMEHHbIE npoOJeMHas JIeKLus,
B3aUMOJIEVCTBHUS COEIMHEHUI JIEKIUS TPYIIIOBOE PENICHUE 3a7a4
PEAKO3EMENBHBIX UHTEpME- IIpaKTUKa C IPUMEHEHUEM LU(POBBIX
TaUIMJJOB Ha OCHOBE JKeje3a U UHCTPYMEHTOB
K0oOaJbTa.
[Tocrosinnbie maruutel (IIM) Ha
OCHOBE MHTepMmeTaunaoB P3M c npoOseMHas JIeKLus,
3d- mepexomHBIMH METaJUIAMH. JeKUus IPYNIOBOE peLIeHHE 3a/1a4
MeTtobl MIOJIy4EHUs IIPaKTUKa C IPUMEHEHUEM LU(POBBIX
AKCTPEMAIILHO BBICOKOT'O WHCTPYMEHTOB
9HEPreTUYECKOr0 IPOU3BEIECHUS.
Hosele G yHKIIMOHATIbHBIE poGIeMHas TeKIHs,
MaTepuangbl € 3KCTPEeMalbHBIMU
. JEeKUus IPYNIOBOE pEUICHNE 3a/1a4
CBOMCTBaMH Ha OCHOBE
nntepverammior P3M ¢ 3d- MpaKTUKa C MPUMEHEHUEM IUPPOBBIX
MHCTPYMEHTOB
MIEPEXOTHBIMU METAJUIAMHU.
KommnbrorepHslii au3aiiH Matepu-
npoOIeMHast JTEeKIHS,
aloB.  Merog  KOMIBIOTEPHOIO
TIEKIIHS coBMecTHas paboTa Ha

MpECKa3aHusl  KPUCTANTNYECKIX
ctpyktyp USPEX

BBIUHCIUTENHHON mIaTdopme




IV. Ouenounsle  Marepuadbl s NPOBeleHUA  TeKylled U
NMPOMeKYTOUYHOI aTTecTaluu

Tunossie 3aganus 7151 OIICHKU YPOBHS OPMUPOBAHUST KOMITETEHIIUH.

IK-3

3ananue:

- N300pa3uTe cxeMy OpUEHTAIlMU CIIMHOBBIX U OPOUTAIBHBIX MOMEHTOB B

coenqunenun SmCos.

- 3anummre (Gopmyny, MO KOTOPOM MOXKHO OIIEHUTh HaMarHMYE€HHOCTh

JIBYXIIOJPEIICTOYHOTO0 MarHeTuka. [loscHUTe, B KaKUX CIIy4dasX OHAa MOXKET

HCITOJTH30BATHCS?

- [lepeuncnuTe OCHOBHBIE OCOOEHHOCTH aTOMOB P3M, KOTOpBIE JenatoT 3TU

AIIEMEHTHI TPUBJICKATESILHBIME JIJIST TPAKTUICCKUX TPUMCHCHUH ?

- KakoBo cootnomenue suepruii MKA u oOMeHHOI B penko3eMeIbHBIX

MeTaslax U MeTaJlaX TPYIIbI xKeyie3a?

- Hcnons3ys cnenmanuszupoBanHoe 110, paccuuraiiTe HaBecKy CILIaBa

SmFey; Ti, yuuTbiBas 3aBBIIICHHE IO SM.

- Hcnonb3ys wuHpopmManmoHHy0 ©0a3y JaHHbIX materials.springer.com

OIMUIIIATE KPUCTAIMUECKYIO CTPYKTYpy coequnenus Nd,Fej4B.

- HUcnonw3zys wunbopmanmonHyro 0a3y JaHHBIX materials.springer.com,

CpaBHUTE TMapaMeTphl  KPUCTALINYCCKONM  CTPYKTYpPhl  COCIUHCHHIA,

BXOAMIKX B (ha3oByro nuarpammy Sm-Co.

K-5

3amanue: MOJyYuB MACCUB DKCIIEPUMEHTAIBHBIX JaHHBIX B hopMe (aitioB C
pacimpenrem .IXt wiu .dat, mocTpouTh 3aBUCHMOCTH B 3aJIaHHOM CHCTEME
€IMHUL] U3MEPEHUs; ONIUCATh NOJIYy4YEHHbIE 3aBUCUMOCTH.

3amanue: MOTyYUB OMHCAaHUE O0BEKTA MCCIIEIOBAHUS, COCTAaBUTh 0030p €ro
(bU3UYECKUX CBOMCTB MU BO3MOXKHOCTH €0 HCIIOJB30BaHUSA B YCTPOMCTBAX

MHUKPOIJICKTPOHUKH.



V. Y4eOHO-MeTOnM4YecKoe U HH(POPMALMOHHOE o0ecnieyeHHe JUCHUILIMHbI
1) Pekomen tyemast JiuTeparypa
a) OcHOBHas1 TUTEpATYypa

1. ®usnveckue cBoiicTBa MaTepuasioB : yuebHoe nocodue / B. U. I'peizynos, T. U.
I'peizynoBa, O. A. Knenopa [u ap.]. — 3-e uzn., gon. — Mocksa : OJIMHTA,
2019. — 137 c. — ISBN 978-5-9765-2404-0. — TexkcT : anekTpoHHbIH // JIaHb :
2JIEKTpOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/115546
2. DNeKTpUYECTBO U MarHeTusM : yueonoe nocodue / I1I. A. ITupanumsuiy, E.
B. Hlamarmna, H. A. Kamsesa, E. A. IlonkoBa. — 2-¢ uzn., mom. — CaHKT-
[letepOypr : Jlamp, 2022. — 160 c. — ISBN 978-5-8114-2430-6. — Texkcr :
ANEKTPOHHBIN //  Jlanp : onekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/209804

3. KapnenkoB A.}O. MarnutHble 30-MOMEHTHI W CIHHHOBBbIC (JIYKTyallud B
WHTEpPMETATNYECKUX coequHeHnsax P3M-3d nepexoausiii MeTamn [ DaeKTpOHHBIN
pecypc] : yueoHoe nocodue. Y. 2 : 3onnsie deppo- u peppumarneruku / A. IO.
Kapnenkos, /. O. Kapnienkos, I'. I'. JlynaeBa ; MUHHCTEPCTBO HayKH U BBICIIETO
oOpazoBanuss PO, ®I'BOY BO «TBepckoil rocyaapCTBEHHBI YHHUBEPCHUTETY,
®uzuko-rexuuueckuit  (paxkynerer, Kadeapa ¢usuku KOHIEHCHPOBAHHOTO
coctossHUs. - IBepp :  TBEpCKOM  TOCYIAapCTBEHHBIM  YHUBEPCHUTET,
2021.http://megapro.tversu.ru/megaPro/UserEntry? Action=FindDocs&ids=527727
4

4. KapnenkoB A. FO. Maruutaeie 3d-MOMEHTBI M CIHUHOBBIE (DIIYKTyaluu B
UHTEepMeTaAINInYecKux coequHenusix P3M-3d nepexoansiii Metamn [DaeKTpOHHBIN
pecypc] : yuebnoe mocobue. U. 1 : Teopus 30HHOrO MaruHerusma. 3OHHBIC
napamaraetuku / A. 0. Kapnenkos, J[. FO. Kapnenkos, Il. A. PakyHOB ;
MunucrepcTBO Hayku W Bbiciiero ooOpaszoanusi PO, ®I'bOY BO «Tsepckoit
rOCyJapCTBeHHBIA yHUBEpcUTET», Dusnuko-rexuuyeckuii (axynprer, Kadempa
(GU3UKKM KOHAEHCHUPOBAHHOTO COCTOSIHUA. - TBephb: TBepcKol TocynapCTBEHHbIN
YHUBEPCHUTET, 2021. -

http://megapro.tversu.ru/megaPro/UserEntry? Action=FindDocs&ids=5277273



http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277274
http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277274
http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5277273

0) JomonHurenpHas JmTeparypa

1. HyOpoBckuidi B. I'. DiekTpuuecTBO M MarHeTu3M: COOpHUK 3alad H
MpUMeEpHI UX perieHus : yueoHoe nmocooue / B. I'. Jlyoposckuii, I'. B. Xapnamos. -
Hosocubupck : HI'TY, 2011. - 92 c. - ISBN 978-5-7782-1600-6 ; [9nexkTpoHHBIN
pecypcl]. — Pexxum JOCTyTA:

http://biblioclub.ru/index.php?page=book&id=228733

2. Kyszuenos C. U. Kypc nekumit o ¢usuke. Inekrpoctatuka. [locTosTHHBIN
TOK. OnektpoMarHeTusM. Konebanus u BoyHbl : ydeOHoe mocobue / C.
. Ky3nenos, JI. . Cemkuna, K.W. Poro3un. - Tomck : U3narensctBo Tomckoro
MOJUTEXHUYECKOro YHUBepcutera, 2016. - 290 c. : un., Tabin., cxeM. - bubauorp. B
kH.. - ISBN 978-5-4387-0562-8 ; [DnektponHsiii pecypc]. — Pexxum nocrtyma:
http://biblioclub.ru/index.php?page=book&id=442116

3. I'pyaman N.C., Kupnuyk B.C., Koceix B.IL., Ilepersrun I'.1., Cnektop A.A.
[MudpoBas o00paboTka H300paKeHUH B HHPOPMAIMOHHBIX CHUCTEMax: YueOHOoe
nocobwue.- HoBocnoucpk: M3a-so HI'TY, 2000. - 168.
4. MopenvpoBaHue U BU3yadu3alus SKCIIEPUMEHTAIBHBIX JaHHBIX : yuyeOHOe
nocobue (y1abopartopHslid mNpakTukym) / aBT. - cocT. E.B. Kpaxorkmna. —
CraBpomnoib : CeBepoKaBkasckuit penepanbusiii yu-T, 2018. — 125 ¢. — Tekcer :
ANEKTPOHHBIN // DnektponHoOudamoreunas cuctema [PR BOOKS : [caiit]. —
URL.: http://www.iprbookshop.ru/92565.html
5. Kak ucrons3oBath oHnaiiH-10cKy Miro B 00yueHuu // [ 31eKTpoHHBIN pecypc].
https://we.study/blog/miro
2) ITporpammHOe obecrieueHne

Kaspersky Endpoint Security 10 ams Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Notepad++

Origin 8.1 Sr2

Muorodynkuronansubiil penakrop ONLYOFFICE


http://biblioclub.ru/index.php?page=book&id=228733
http://biblioclub.ru/index.php?page=book&id=228733
http://biblioclub.ru/index.php?page=book&id=442116

VLC media player

3) CoBpemennble TmpodeccHoHanbHbIE 0a3bl MaHHBIX HW HWHPOPMAIMOHHBIC
CTIPaBOYHBIE CHCTEMBI:

1. 9BC«ZNANIUM.COM» www.znanium.com ;

2. OBC «YHuBepcuteTcKas OnbnroTeka onaita» https://biblioclub.ru/ ;
3. OBC «Jlanw» http://e.lanbook.com

4. OunaifH — ¢ MPaBOYHMK MO XHUMHUYECKMM U (PU3MYECKUM CBOMCTBAM MaTEpHAJIOB

https://materials.springer.com/bookshelf

5. Owmmaitn — llepuogmueckass Tabmwma snementoB (Periodic  Search  —

SpringerMaterials) https://materials.springer.com/periodictable

6. baza gannbix IRIC (Information Resources on Inorganic Chemistry) http://iric.imet-
db.ru/

7. ba3pl JaHHBIX MHCTUTYTa METAUTYpIMd W MarepuanoBeneHus um. A.A. baiikosa

http://window.edu.ru/resource/909/52909

8. baza mannbpix mo matepuanoBeneHno «Marepuansl XXI Bekay HUTY MUCHUC

http://ism-data.misis.ru/

4) IlepeueHb pecypcoB HH(POPMAIMOHHO-TEICKOMMYHHUKAIIMOHHON ceTH «HTepHETY,
HEOOXOIMMBIX TSI OCBOSHHS TUCIUILIHBL
MeTtosT KOMITBIOTEPHOTO —TPEACKa3aHusl KpucTammdeckux cTpykryp USPEX.

https://uspex-team.org/ru/uspex/overview

Ownuaiig-nocka Miro: https://miro.com/



http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
https://materials.springer.com/bookshelf
https://materials.springer.com/periodictable
http://iric.imet-db.ru/
http://iric.imet-db.ru/
http://window.edu.ru/resource/909/52909
http://ism-data.misis.ru/
https://uspex-team.org/ru/uspex/overview
https://miro.com/

VI. Meroauyeckue MaTepHaJbl I O00YYalOUIUXCSl MO OCBOEHUIO
AUCHHUTLTHHBI

PCKOMGHI{&HI/II/I IO MOATOTOBKEC K NPAKTUYCCKHUM 3aHATUAM

Ipaxmuueckoe 3anamue — HopMa CUCTEMATHUECKUX YUEOHBIX 3aHATHH, C
MOMOIIBIO KOTOPBIX 00ydYaroluecs M3y4yaroT pasleibl JUCHUIUIMHBI HCIOIb3YS
PAKTHUKO-OPUEHTUPOBaHHbIe 3anaHus. [IpakTudyeckoe 3aHATHE MPOBOIUTCS Ha
OCHOBE TEOPETHUYECKOT0 MaTepHalia MpeACTaBICHHOro Ha Jekiuu. Ha 3aHsaTusix
NPUMEHSIOTCS MHAMBHIyallbHbIE M TPYMIIOBBIE 3aJaHusi, TpeOyIOlue HaBbIKa
paboThl C HAy4YHOW JUTEPaTypol, MHPOPMALMOHHBIMU CHUCTEMaMH M Oa3zaMu
JaHHBIX B 00JIaCTH MarepuanoBefeHus. B kauectBe 1U(POBBIX MHCTPYMEHTOB
00pabOTKH M aHalW3a JAHHBIX MCIOJIB3YIOTCS CUCTEMbl BU3YyaIM3AIMH JTaHHBIX U
nporpaMma Jjisi YMCIICHHOTO aHallM3a JTJaHHBIX U Hay4dHO! rpaduku OriginPro 8.1.

B kadectBe cpen TIpymnmoBOro B3aUMOJEHCTBUSL HCIIOJIB3YETCS cpena
Microsoft Teams, LMS, onnaita-nocka Miro.

[Ipy DOArOTOBKE K NPAKTUUECKUM 3aHATUSAM CJIEAYeT HCIOJIb30BaTh
OCHOBHYIO JIUTEPATYPy U3 MPEACTABICHHOTO CIHCKA, a TAK)KE PYKOBOJCTBOBATHCS
pPEeKOMEHIAIMSAMU W yKa3aHWAMH mpenojaBatens. [[ns Hambonee riybokoro
OCBOEHUS JUCLMILIUHBI PEKOMEHAYETCS U3y4aTh JUTEpaTypy U HHGOPMAIIMOHHBIE

pecypcsl, npeacrasieHHsie B PI1/I.



BOHpOCbI AJIA CaMONIOATOTOBKH

1. Ileppnonnueckas cucrema asnementoB J[.M.Menneneesa. Ilepexonnsie
HJIEMEHTBHI.
2.  PeaxozemenbHble MeTamabl. Penko3eMenbHbBIE DSJIEMEHTHI B IPUPO/IE.

[IpouzBoactBo P3M. DneKkTpoHHAs CTPYKTypa aTOMOB M MOHOB PEIKO3EMEIbHBIX
MmetauioB (P3M).

3. Kpucrannuueckas CTpykTypa U MarHuTHble cBoiicTBa P3M.

4, MarnutHas ctpykrypa P3M unepueBoil u urTpueBoil moAarpymnm. Teopus
CIIMPAJbHBIX MAarHUTHBIX CTPYKTyp [3smommuckoro. Ilpupoma ruranTckon
MAarHUTHOW aHU3O0TPOIIMU U MarHUTOCTpuKIuu P3M.

S. HNHtepMmeTaiunueckue COCIMHEHU. [IprunHbI oOpa3oBaHUs

UHTEepPMETaUTUA0B B ciuiaBax P3M ¢ 3d- metamiamu.

6. Metoapl  MOMy4EeHHs  DKCTPEMAIBHO  BBICOKOIO  DHEPIETHYECKOIO
IIPOU3BEACHUS.
7. HoBble (yHKUIHMOHAIBHBIE MAaTepUajbl C SKCTPEMAIbHBIMU CBOMCTBAMH Ha

ocHOBe MHTepMeTaInaoB P3M ¢ 3d- Metaiiamu, B TOM YKCJIe HAHOCTPYKTYPHBIC
¥ KOMITO3UIIHOHHBIE.

8. CoBpeMeHHbIe 1HU(POBBIE CIMOCOOBI BHU3yalM3allMU  KPUCTAJUTMUECKOU
CTPYKTYPBI CIJIABOB PEIKO3EMETbHBIX HHTEPMETAILTUIOB.

Q. Hudposbie muiaropmel 1715 aHAIKM3a U

KOHTpOJII)HLIe BOIIPOCHI U 3aJaHUA
Kaxkue BCIICCTBA HA3BIBAIOTCA MeTajajaamMu’?
KaKYIO JOJI0 CPpCAH IICPCXOAHBIX 3JICMCHTOB COCTABIIAIOT METaJUIBI?

B 4yem npuunHa MIACTUMHOCTH METAJIOB?

1.

2

3

4, B dyem npuunHa BHICOKOH TEMIONPOBOIHOCTA METAILIOB?

3) Ha3oBuTe OCHOBHBIE 3TaIlbl pa3BUTHUS IEPUOINYECKON CUCTEMBI SJIEMEHTOB.
6 CKOJIBKO NIEPUOIOB U TPYNI B IEPUOJUYECKON cUCTEME?

7 Kak onpenenuts, UCHONB3ys NEPUOJUYECKYIO CHCTEMY, BBICHIYIO

IMMOJIOKUTCIIbHYIO BAJICHTHOCTD aJieMeHTa?



8. YeMmy COOTBETCTBYET CTPYKTypa NEPUOIUYECKON CUCTEMBI?

Q. UYem onpenensitoTcs CBOMCTBA aTOMOB 3JIEMEHTOB?

10. Kakwue sneMeHThI Ha3bIBAIOTCS MEPEXOTHBIMU?

11. CKOJBKO BCEro MepexoHbIX 3IEMEHTOB?

12.  YtO0 moHUMAIOT MO/ CIUIABAMH U COEAMHEHUSIMU MEPEXOIHBIX METAIIIOB?

13. Cdopmynupyiite npuniun [aynu.

14. KakoBa mocieqoBaTeNbHOCTh 3aMOJHEHUS CIIOEB 3JEKTPOHHOW O00JIOUKH
atoma?

15. HazoBute nmoxHoe 4uciio 3ekTpoHoB B cnosix K, L, M, N, O, P,Q.

16. C kakoro sneMeHTa HapyMIAeTCsl MOCIEA0BATEIbHOCTh 3allOJIHEHUSI CIOEB
AIEKTPOHHOM 0007109KHU?

17. B ueMm ¢u3unyueckas NpUYMHA HAPYIICHUS MOCIEI0BATEILHOCTH 3al0JHEHUS
JIEKTPOHHBIX CJIOEB B IEPEXOIHBIX MIEMEHTAX ?

18. Ilepeuucnure rpynmsl NepexoqHbIX MeTauIoB. HazoBUTE YUCIIO 371€EMEHTOB
B Ka)KJIOM TrpymIie.

19.  CkonbpKO BCEro peaK0o3eMeIbHbIX METAIIOB?

20. Tlouemy K penko3eMeIbHBIM METAJIaM 9acTO OTHOCAT Y U SC?

21. Ha xakue NOArpyIIbl MOAPA3CISIIOT PEIKO3EMETbHBIC METAIUIbI?

22. Yto Takoe JTaHTAaHOMJIHOE CKATHE?

23. UeM OTIMUAIOTCS] aTOMHBIC M HOHHBIE PAINYChI?

24. OpuHakoBa JIM 3aBUCUMOCTh aTOMHBIX U HOHHBIX paanycoB P3M ot Homepa
aremMeHTa’?

25. HazoBwure npaBuiia XyHJa.

26. UYro Takoe cxema Paccena-Caynnepca?

27. Kak mnonaydarOT TOJHBIA MOMEHT »JJEKTPOHHOH OOOJOYKHM B Cilydyae
AJIEMEHTOB LIEPUEBON M UTTPUEBOM MOATPYIN?

28. Uto Takoe OCHOBHOM TepM?

29. Kakumu OykBaMHU U Kak 0003Ha4al0T OCHOBHBIE TE€PMbI ATOMOB U HOHOB?

30. 3amummre W OOBSICHUTE OOO3HAYCHHS] OCHOBHBIX JHEPTETHYCCKUX

COCTOSIHMM BCEX PEIKO3EMEIIbHBIX TPEXBAJIEHTHBIX HOHOB?



31. CymectByer nu pa3Huiia B 3anojHeHuu 41 ¢jost y aToMOB 1 HOHOB P3M?

32. KaxoBo coaepikaHue peIKO3eMEeIbHBIX JIEMEHTOB B 36MHOMI Kope?

33. 3anuiuTe NEKTPOHHYIO KOH(PUTYypalHIO KCEHOHA.

34. KakoBo paguaibHOE pacmupe/eieHue TUIOTHOCTH 3apsiia 1mo Xaptpu-Doxy?
35.  KakuMmu 3JeKTPpOHHBIMH CJI0SMU 3a3kpanupoBaHna 4f o6osiouka P3M?

36. Kakue kpucraminyeckue cTpykTypbl umetor P3M nepueBoit moarpynmsi?
37. Kakue xpuctamumueckue CTpyKTypbl uMetoT P3M uttpueBoit moarpymnsi?
38. Ilepeuucnure OCHOBHBIE 0COOEHHOCTH aTOMOB P3M, KOTOpBIE AENaloT 3TH
AJIEMEHTHI TPUBJIEKATEIBHBIMU ISl IPAKTUYECKUX TPUMEHECHUIT?

39. ComoctaBbTe pa3zmepsl atomoB P3M u 3d meTaios.

40. 3anummre BbIpaxkeHUs s gakropa Jlanae m nosicHuTe ero Gpu3HUeCcKuit
CMBICIL.

41. 3anummre BhIpakeHHE NIl KOHCTaHTHI Kiopu.

42. OxapaxkTepu3yiTe MarHUTHBIE CBOMCTBA TSxKEIbIX P3M.

43. Kparko onuimTe XapakTep MarHUTHOTO ynopsinodeHus P3M.

44, Kak onpenensioTcsl SKCIEPUMEHTAIBHOE M TEOPETUYECKOE 3HAUCHUS
MarHUTHOTO MOMEHTA MPU a0COFOTHOM HACHIIIIEHUN?

45. Kak onpenensiercst 3¢ HEeKTUBHBIN MAarHUTHBI MOMEHT?

46. Kak onpenensieTcst napamaruutHas Touka Kropu?

47. Tlouemy Ha KpUBBIX HaMarHuuyuBaHus OosiblimHcTBa P3M Habmroparorcs
aHomanuu?

48. HazoBuTe  OCHOBHBIE  MEXaHU3MBI,  OOECMEYMBAIONINE  BBICOKYIO
MAarHATOKPUCTAIUINYECKYI0 aHU30Tpornuio P3M?

49. Kak OKCHepUMEHTAIBHO pPa3IWYUTh OJHOUOHHBIM W  JBYXMOHHBIN
MEXaHU3Mbl MArHUTHOM aHU30TPOITUU?

50. KakoBo cootHomenue sHepruii MKA u oOMeHHON B penko3eMenbHBIX
MeTaJlJIaX U MEeTaJulax rPyMbl xKene3a?

51. HazoBuTe MEXaHU3Mbl TUTAHTCKOW MAarHUTOCTPUKIIMU P3M.

52. HasoBwuTe NOPSIOK BEINYMHBI MarHUTOCTpHUKIMKA P3M u 3d-MeTtanios.

53. Ilouemy yacto uccieayrwTtcs ciiaBbl P3M ¢ urtpuem u rajoauHueM?



54.  JlaiiTe onpeneneHne NHTEPMETALINYECKOTO COETMHEHHS 10 Teinopy.

55.  [aiiTe pa3BepHyTOE OIpeeIeHIE HHTEPMETANINYECKOTO COEAMHEHNS.

56. HaszoBure oOmme uepTbl auarpamMm coctosHus 3d u 4f mepexomHbIx
METaJIJIOB.

57. Tlowemy mpu cmiaBiesun P3M  wu  3d-mMetaiuioB  oOpasyrorcs
WHTEPMETATNYECKUE COSAMHEHUS C Y3KOM 001aCThi0 TOMOT'€HHOCTH?

58. HazoBuTe OCHOBHBIC CTEXHOMETPHHI HHTEPMETAJUTHIOB, 00pa3yIOMUXCS MTPU
cruiaBiennu P3 u 3d-meTamios.

59. Coenunenust Kakoi crTexuomeTpuu obOpazyior P3M co Bcemm
dbeppomarauTHbIMU 3d-MeTaTIaMK?

60. HazoBure KpUCTAIUYECKUE CTPYKTYpPhl MHTEPMETALIUAOB CTEXHOMETPHUH
1:2, 1:5, 2:17, obpa3yromuxcs npu cruiaBienuu P3M ¢ 3d-meramnamu.

61. Iloscaure o6o3naueuus: CaCub, D6h/P6mmm.

62. Iloscaure o6o3nauenus: C15, O7h - Fd3m.

63. B yem npuunHa MOTMMOPGHHOCTH HEKOTOPHIX HHTEPMETAILTHAIOB?

64. UYem ompenensieTcss BBIOOp CTPYKTYpPHOTO THMAa JUIsl  COCAMHEHHM
crexuometpuu R2B177?

65. Hackonpko OnM3Kka IJIOTHOCTH YMakoBKM B (pa3zax JlaBeca K MIIOTHEHIIEH
YIaKOBKe?

66. Ilouemy Monens TUIOTHOTO 3aIlOJIHCHMsI MPOCTPAHCTBA HE TOMXOMUT IS
aHaJIKM3a CTPYKTYP METATUYECKUX CIUIABOB?

67. Kakas  ¢usnueckas  XapaKTEepHCTHKAa  OTpakaeT  CTaOMIBHOCTh
WHTEpMETAIInaa?

68. KakoB xapaktep 3aBHUCHMOCTH O0BbEMa  JJIEMEHTapHOW  SUCHKH
MHTEPMETAIIMAOB OT HOMepa P3M?

69. B kadecTBe MPOU3BOJIHBIX OT KAKOW CTPYKTYPHI KAKOTO COCAMHEHHUS MOTYT
ObITh  TOMYYEHBI  PA3HOOOpPA3HBIE  CTPYKTYpHBIC  THUIBI  OOJBITMHCTBA
peaKO3eMEeNTbHBIX HHTEPMETALTHI0B?

70. Kakue XapakTepUCTHKHU JOJDKHO UMETh MHTEPMETAJUIMUECKOe COSIUHEHUE,

paccMaTpuBaeMoe B KQUECTBE KaHAUJATa HA COBEPILICHHBIN MTOCTOSHHBIN MarHuT?



71. WM3o6pa3ute cxemy OpPHEHTAllMW CIIMHOBBIX M OPOUTAIBHBIX MOMEHTOB B
coequHeHnn SMCO5.

72. Ha3oBure MHTEpMETAIMABI C MaKCUMaJbHBIMU HM3BECTHBIMU HA CETOIHS
3HaueHnsIMH MKA, MarHuTOCTpUKIIMK, HAMarHU4€HHOCTH, Temneparypsl Kropu.
73. 3anumure Qopmyny, MO KOTOPOW MOXHO OLEHUTh HaMarHMYE€HHOCTb
JBYXIIOAPEIIECTOYHOr0 MarHeTtuka. [loscHMTEe, B Kakux cilydasx OHAa MOJKET
UCITOJI30BATCSl.

74. llosicHute  TpUpPOLy  BO3HUKHOBEHUS  TOYKM  KOMIIEHCALlUM B
JBYXIOJPEIIETOYHOM MAarHETUKE.

75. llouemy [5nsi cHHTE€3a WHTEPMETAUIMJA JJIs CO3/JaHHUSI TOCTOSIHHBIX
MarHuTOB Ha OCHOBE >Kejie3a HeoOXoauMOo o0pamarbcsi K TPEXKOMIIOHEHTHBIM
coOeINMHEHUAM?

76. Ha3oBure wuHTEpMeTaUIUIbl, Ha 0a3e KOTOPHIX MOJIYYEHBI IMOCTOSHHBIE
MarHUThl ¢ MAKCUMAITbHBIM U3BECTHBIM Ha cerojiHs 3HaueHueM (BH)pax.

77. Kakue uH(pOpMAIMOHHBIE PECYpChl  MO3BOJSIIOT  IPOBECTH  aHAIU3
KPUCTAJUTMYECKON CTPYKTYpPbl MaTEpHUATIOB?

78.  IlpuBemnte mpumep HHOOPMAMOHHON 0a3bl JaHHBIX JUIS U3YUCHUS TUAarpaMM
COCTOSIHUSI OMHAPHBIX 1 MHOTKOMITOHEHTHBIX CILIaBOB?

79.  TlosicHuTe MeTOJl KOMITBIOTEPHOTO TMPE/ICKA3aHUs KPUCTATUTUMUECKUX CTPYKTYP

USPEX.



VIl. MaTtepuajibHO-TeXHHUYECKOe OOecredeHune

Ilepeyennb
JUIEH3HOHHOTO
HaunmeHoBaHue OCHAIIEHHOCTD CTIENHATbHBIX MPOrpaMMHOI0
CHenHaIbHbIX MOMeleHnil U OMeIeH U 1151 obecneveHusl.
noMeneHuu CaMOCTOSITEJIbHOH PadoThI PexBu3uTHI
MOATBEPKIAKIIET0
JOKYMEHTA
Y4eOHO-HayuHas 1. JIaGopaTopHbI€ 3JIEKTPOHHBIE BECHI C Kaspersky Endpoint
nabopaTopus rupeit M-ER 122ACF JR-600.01 LCD Security 10 JUTS
MarHUTHBIX U 2. BoasT™merp AKHNII-2101 Windows
AIIEKTPHYCCKUX 3. Bomsrmerp AKUII-2101 Adobe Acrobat Reader
u3mepenuii Ne 40 4. VICTOYHUK IUTaHUS C OIIUCH Google Chrome
(170002 TBepckas unrepdeiica USB AKUII-1141 OpenOffice
o6, r. TBepsb, 5. McTOYHUK NUTaHUS C ONLIUEN Notepad++
Canossiii tiep., 1. 35) | untepdeiica USB AKUII-1141 Origin 8.1 Sr2

6. Kommerorep iRU Corp 510 I5-
2400/4096/500/G210-512/DVD-RW/W7S
7. Kommetorep ¢ monutopom 940N Core
6550 Box/Asus
P5KSE/2*1024DDRII/160/7200/DVDRW/
8. Dkpan HacteHHbIi ScreenMedia
153*203

9. MynbpTumeTtp b POBOIl BBICOKOI
touHoctn UT804

10.  YcraHoBKa UMITYJIBCHOI'O
HaMarHu4yuBanus "MureHs"

11.  MynasTumMeTp HUpPOBONA BBICOKON
touroctu UT804 (2 mT.)

12.  Dnexrpomarsur (3 mr.)

13. Dnexrpomaraut OM-1

14.  Ocuumnorpag C-1-68

15.  ®epporectep

16.  bnok nuranus b5-9

17. Bonbrmerp B7-27A (2 mit.)

18.  T'eneparop I'3-102 (3 mr.)

19.  Ucrounuk nutanus b-5-8 (2 mrT)
20.  Ocuumnorpag C-1-65

21. Teneparop I'3-34 (2 mrT.)

22.  bnok nutranus b-5-21

23.  Muxposebepmerp ©-190

24.  TIpoextop BenQ MP777

25.  bnok nuraHus

26.  Boabr™erp B-7-23

27.  Teneparop I'3-109

28.  T'eneparop @-578

29.  Hcrounuk nmutanus b-5-21

MHoOropyHKIIMOHATBHBIN
penaktop ONLYOFFIC
E

VLC media player

VIll. CBenennsi 06 00HOBJIeHUM padoyeil MPOrpaMMbl JUCHUILTHHBI

| Ner.m. | O6HOBIeHHbII pa3nen paGoueii | Omnucanue BHECEHHBIX | PeKBH3MTBI JIOKYMEHTA,




mporpaMmbl JUCHUITIIMHBI

N3MEHEHUHN

YTBEPIUBIIETO
W3MEHEHUs




