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1 Henn u 3a1a4u U3y4eHUs! JUCHUIIMHBI (MOTYJI51)

1.1 Ileab ocBoeHMs TUCUMILIUHBI

Henpto aucumiuinabl «MarHuTHBIE HAHOMATEPUAIBD) SIBISICTCS (OPMUPOBAHUE Y
CTYIACHTOB 3HaHWH O crmoco0ax IMOJYYEeHHS, CBOWCTBAX M O0JACTAX MPUMEHEHUS MarHUTHBIX
HAaHOMATEePHAIOB HA OCHOBE HAHOYACTHUI] M1 HAHOCTPYKTYP Pa3IMIHBIX THUIIOB.

1.2 3agayu AUCUMILINHBI
— ¢OopMHPOBAHKE TEOPETUICCKIX 3HAHUN B 00JIACTH (PU3UKH MATHUTHBIX SIBJICHUN XapaKTEPHBIX
JUTsl HAHOMaTEePUAJIOB;
— QopmMupoBaHHE TEOPETUYCCKUX 3HAHWUU [0 MArHUTHBIM XapaKTEPUCTUKAM HAHOYACTHII,
00yCIIaBIMBAIONINX UX TPUMEHEHHE B Pa3JIMIHBIX 00JIaCTsIX;
— ¢opMHUPOBAHHE MTPAKTUICCKUX HABBIKOB TI0 MPUMECHEHHUIO TCOPSTHUUYCCKUX 3HAHUIA O CBOMCTBAX
HaHOCTPYKTYp pa3Iu4YHON MPOCTPAHCTBEHHOW pa3sMEpPHOCTH i co3gaHusi 3(hHEKTUBHBIX
MarHUTHBIX MaT€pPUAJIOB;
— OCBOEHHE METOJIOB MOJYYEHUS U MOIU(DHUKAIIMN HAHOYACTHI] U HAHOCTPYKTYP, 0OIadaroIInX
MarHUTHBIMH CBOWCTBAMU;
— OBJIQJIEHUE METOJIaMU PEIICHUS HAyYHO-TEXHMUYECKHX 3a7ad B OOJACTH MPAaKTHYECKOTO
MPUMEHEHHUs]I ~ MArHUTHBIX  HAHOMATEpUAJIOB I OOECHedYeHHs  AJIEKTPOMAarHUTHOU
COBMECTUMOCTH PAJUOITCKTPOHHBIX YCTPOUCTB.

1.3 MecTo AMcuMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI NPOorpaMMsl

Hucumnnmaa bB1.B.03  «MarHuTHele HaHOMaTepuasiabl» OTHOCHUTCS K  YacTH,
(dbopmupyeMoil yuacTHUKaMu oOpa3oBaTesbHbIX oTHOIEeHUuH broka 1 "Aucuunmuas! (Mogynu)"
yueOHOro 1uiaHa. B cooTBeTcTBUM ¢ pabouuM y4eOHBIM IJIAHOM JTUCIHILIMHA U3y4daercs B 7
cemecTpe Ha 4 Kypce 1o ouHoi popme oOydenus. Bug mpoMexyTodHo# aTTecTauu: dK3aMeH.

HucuuruinHa «MarHuTHble HaHOMaTepualbl» Oa3upyeTcs Ha 3HAHUM JUCLMILIMH
YHUBEPCUTETCKOTO Kypca: OCHOB JIEKTPUYECTBA M MarHeTU3Ma, OCHOB aTOMHOW M KBAHTOBOU
¢u3uky, >nekTpoAnHaMUKH. OCBOEGHUE MUCHUIUIMHBI «MarHuTHble HAHOMATEpHUasbl» MO3BOJIMUT
BBIITYCKHMKAM OPUEHTHPOBATHCSA B pa3pabOTKax COBPEMEHHBIX MAarHUTHBIX HaHOMaTEpHAaJIOB
pasnuyHOro (PyHKIMOHAJIBHOIO Ha3zHaueHUs. Ha ocHoBe 3TON AMCIUMIUIMHBI B AajbHEWIIEM
U3Y4aloTCad JUCHUIUIMHBL «HaHOKOMIIO3UTHBIE pasnONOIIOMIAIOINNE U PagUOIKPAHUPYIOIIHE
Marepuansl», «MaTtepuansl HAHODIEKTPOHUKM» W BO3MOXKHO IIPUMEHEHHE DPE3YyIbTATOB
00y4yeHHUs CTYAEHTaMH IIPH NOATOTOBKE BBIITYCKHBIX KBATU(HUKALIMOHHBIX PaloT.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB 00y4YeHHs] MO AUCUUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IUVIAHNPYEMBbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrpaMMbl

N3ydyenue yuyeOHOW AUCUMIUIMHBI «MarHUTHbIE HaHOMAaTEpUajbl» HAMpaBICHO Ha
(dbopMupoBaHue y 00yJaromuxcs ciaeayroueil mpoheccCHoHaIbHON KOMITETEHIUH !

Kox 1 HanMeHOBaHIE HHINKATOPA TOCTIKEHUS Pe3ynbTaTel 00ydeHus M0 TUCIUILTHHE
KOMIIETEHIINHA

IIK-3 TOTOBHOCTBIO QHAJIM3UPOBATh U CUCTEMATU3UPOBATh PE3YNIbTaThl UCCIECAOBAHUM, IPEACTABIATH
MaTepHasbl B BUJIE HAYYHBIX OTYETOB, yOIMKaLUUH, Ipe3eHTaIHI

HWIIK-1.1. BiiafeHue HaBbIKAMU 3HaeT: OCHOBBI MPOEKTUPOBAHMUS, CO3TaHUS,
IIPOEKTUPOBAHUSA, CO3MAHUsI, U3MEPEHUS HM3MEPEHNU XapaKTEPUCTHUK, KOHTPOILI KauyeCcTBa
XapaKTEpUCTHUK, KOHTPOJIS Ka4eCTBA MAarHUTHBIX HAHOMATEPHAJIOB.

MAarHMTHBIX HAHOMAaTEPUAJIOB. YMeer: IpoeKTUpoBaTh, CO34aBaTh U UCCIIEA0BATh

XAPAKTCPUCTUKHU MATHUTHBIX HAHOMATCPUAJIOB.
Bna/:[eeT: HpI/IéMaMI/I aHaiM3a JaHHBIX IO pa3pa60TI<aM
U UCCIICOAOBAaHUAM CBOMCTB MarHUTHBIX
HAHOMATCPpHUAJIOB.

PeBy.]'ILTaTLI 06y‘IeHI/I${ 0 JIUCHUILIMHE «MarHuTHbIe HaHOMAaTCpHaJIbD» JOCTUTAIOTCA B
paMKax OCYHICCTBJICHUSA BCCX BUIOB KOHTaKTHOM U CaMOCTOSATEIbHOM pa60TBI 06yqa101111/1xc;1 B
COOTBETCTBUU C YTBCPKJACHHBIM y‘-Ie6HLIM IIJIaHOM.



Nupukaropel

JOCTHIKCHHUA

KOMITIETEHIIUN

AOCTHIKCHUHN COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘ICHI/ISI.

2. CTpyKTYypa M coJep:KaHue AUCHUNIUHBI

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHUIJIMHBI 10 BHAaM padoT

OO6mast TpyaoEMKOCTh NUCHMIUIMHBI «MarHuTHbBIE HAaHOMATE€pHUAIbD) COCTaBIsAET [
3ayeTHbIX eaunuil (144 yaca), ux pacmpeaescHue 1Mo BuaaM paboT npeCcTaBIeHO B TaOIuUIIe

CUHUTAKOTCA

c(hOpMHUPOBAHHBIMU

Ipu

Buner pabor Bcero ®dopma oOydeHust
4acoB OYHO- 3a04yHas
OYHast
3a04Hast
7 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacer) (gacer) (gacer) (gacer)

KonTakTHasi paoTa, B TOM YHCJIE: 56,3 56,3
AynuTOpHBIe 3aHATHS (BCero):
3aHATHSI JIEKIIMOHHOT'O THUMA 12 12
J1a00PATOPHBIC 3aHATHUS 22 22
CEMHUHAPCKUE 3aHITHS 22 22
HMHasi KOHTAKTHAs padoTa: 53 5,3
KoHTponb camocrosTensHo# paboThl 5 5
(KCP)
IMpomerxxyrounas atrectaims (MKP) 0,3 0,3
CamocTosiTeJibHasi pagoTa, B TOM 47 47
qucie:
Pedepat/moknaa/mpe3eHTarus 7 7
(moxroroBka)
CaMocCTOsATENNPHOE H3Y4YEHHE Pa3JielioB,
CaMOITOAIrOTOBKA (nmpopabotka u
MOBTOPEHHUE JIEKIIMOHHOTO Marepualia u 30 30
Martepuana  y4eOHMKOB M y4eOHbBIX
ocoOHH, IOArOTOBKA K JIa0OPATOPHBIM U
MPAKTHYECKUM 3aHSITHSIM)
IToaroroBka K TeKyleMy KOHTPOJIIO 10 10
Kourpoiin: 35.7 35.7
ITonroroBka k 3x3aMeHy 0.3 0.3
Oomas gac. 144 144
TPYA0EMKOCTH B TOM YHCJIe

KOHTAKTHANA 56,3 56,3

padorta

3a4. e 4 4

2.2 Conepxanue JTUCUMIIIMHBI
Pacrnipenenenne BuioB yueOHOM pabOThI U UX TPYJOEMKOCTHU MO pa3/esiaM AUCIUTIITUHBI .
Paznenst (Tembl) qucuuminHbel «MarHUTHBIE HAHOMATEpUalbl», H3y4aeMble B / CEMeCTpe

(ounast popma oOydeHus)

KonngecTBo gacoB

Bueayaut
AymuTtopHas
Ne HanmenoBanue pa3nenos (Tem) OpHast
Bcero pabora
pabora
JI I13 JIP CPC
1 2 3 4 5 6 7
Beenenne B mpemmer. OTambl  pa3BUTHS  MarHUTHBIX
1 |manomarepuanoB. MarHWTHBIE XapaKTEPUCTHKH HAHOYACTHI]
Y HAaHOCTPYKTYP Pa3IMYHBIX THIIOB 4 2 2 — 5
2 MarsuTHbIe XapaKTepUCTHKA HAaHOYACTUL (eppOMArHUTHBIX
METAJJIOB ¥ HAHOYACTHI] OKCHIOB METaJJIOB 12 4 8 8 20




3 |MarHutHbIe XapaKTEPUCTHKH YTIEPOIHBIX HAHOCTPYKTYP 8 2 4 — 8
MarHuTHbIE CBOMCTBa HAHOCTPYKTYP THIIA «IAp0/000I0UYKay.

4
I'ubpuHbIE MATHUTHBIE HAHOCTPYKTYPBI 8 2 4 8 10
[IpumeneHne MarHUTHBIX HaHOMATEPHUAJOB B Ppa3NUYHBIX

5
00J1aCTAX HAYKH U TEXHUKH 14 2 4 6 4
UTOI O no pazoeram oucyuniurvl 105 | 12 22 22 47
Kontponb camocrostensHoii pabotsl (KCP) 5 2 1 1 1
[Tpomexxyrounas arrectranus (MKP) 03101 - 0,1 0,1
IToaroroBka K TeKyIieMy KOHTPOIIO 6 2 1 1 2
OO0mast Tpy10eMKOCTh 110 JUCIUTUIHHE 7 2 1 2 2

[Mpumeuanue: JI — neknum, [13 — mpakruyeckue 3anstus / cemuHapbl, JIP — maGopatopHbie
sanstust, CPC — camocTosiTenbHas paboTa cTyIeHTa

2.3 Coneprxanue pa3iesioB (TeM) TUCHUINIHHBI
2.3.1 3auaTud JeKIMOHHOI0 THIIA

No HaunmenoBaHue pasziena Coneprkanue pasziena (Tembl) ®dopma TeKyuIero
(Temsr) KOHTPOJIS
1 2 3 4
1. |BBexmenue B mpeamer. |B3zanmocBsizb pa3MepoB U (POPMBI HAHOYACTHI] C KB/P/J]
OTanel pasBUTUA MPOABIACMBIMU UMW MarHUTHBIMH XapaKTEPUCTUKAMU
MAardiuTHBIX (MaI‘HI/ITHaH BOCIIPUMMYHNBOCTH, MAarHUTHAA
HaHOMaTEpHUuaJioB. MNPOHUIIAEMOCTD, CIIOHTaAaHHAsd HAMarHM4€HHOCTD,
MaruutHsble WHIYKITAS HACKHIIICHHUS, KOXPIIUTHBHAS CHIA).
XapaKTEPUCTUKU CynepnapamMarHeTu3M B HAHOYACTHIIAX U
HaHO4YaCTHUIl " CynepHapaMaI‘HHTHBIﬁ npeaci. Pa3BuTHe MarHUTHBIX
HaHOCTPYKTYP HaHOMAaTEpUaJIOB Ha NpoTsbkeHun 30-J1eT.
Pa3TUYHBIX THIIOB. MarauTHbIe XapaKTepPUCTHKN KBAHTOBBIX TOYEK,
00bEMHBIX HaHOYACTHUII, HAHOKPHUCTAJUINTOB, HAHOHUTEH,
HaHOJICHT, HAHOBHCKEPOB U HAHOIIPOBOJIOB.
2. |MarHutHble MarauTHbie XapaKTEpUCTUKHA HAHOYACTHII P/
XapaKTEPUCTUKH (deppomarautusix Metamios (Fe, Ni, Co). Merozst
HaHOYACTHII CHHTE3a HaHOYACTHII (peppOMarHUTHBIX METAIIIOB.
(heppOoMarHuTHBIX Crabunmm3ainus HAaHOYaCTHIT (DeppOMarHUTHBIX
METaJlJIOB U MeTaiioB. CHHTE3 HAaHOIUIEHOK (peppOMarHUTHBIX
HaHOYACTHII OKCH/IOB |METAJJIOB U UX CBOWCTBAa. MarHUTHBIE XapaKTEPUCTUKH
METaJIJIOB. HaHOYACTHII OMHAPHBIX KOMITO3HUIIHH (peppOMarHUTHBIX
merasnos (Fe-Ni, Fe-Co, Ni-Co, Co-Sm). Merozst
CHHTE3a HAHOYACTHI] OMHAPHBIX KOMITO3UITHHA
(heppOMarHUTHBIX METAIJIOB. MarHUTHBIE HAHOYACTHIIBI
(heppOMarHUTHBIX CIUTABOB
3. |MaraurtHble MarauTtHbIe XapaKTEPUCTHKH HAHOYACTHI] MPOCTHIX KB/JIP/P/J
XapaKTEePUCTHKH okcunos MeraiioB (Fe;0s, FesOy4, NiO, Niy O3, Co0O,
HAHOYACTHI] C030,). Kommo3uTHbIC MaTHUTHBIC HAHOYACTHIIEI HA
(heppoMarHUTHBIX OCHOBE IPOCTHIX OKCHJIOB METAJNIOB. MarHUTHEIE
METaJJIOB U XapaKTepUCTUKH HAHOYACTHUILl ()eppUTOB. MarHUTHEIE
HAaHOYACTHI[ OKCHIOB |CBOMCTBa HAHOIIOPOIIKOB (heppPUTOB-IIITHHEIEH,
METaJLJIOB. peaKo3eMenbHBIX PeppruTOB-TPAaHATOB, OPTO(PEPPUTOB,
reKcaroHallbHbIX (eppUTOB. MarHUTHEBIE
XapaKTepUCTUKA HAHOYACTUIl MAaHTAaHUTOB. MarHuTHBIE
XapaKTePUCTUKA HAHOYACTHUIL OKCHTHBIX
(heppOod3IEKTPUKOB.
4. |MarauTHbBIE MarHuTHbIE€ XapaKTEPUCTUKH YIIIEPOIHBIX KB/P/[]
XapaKTePUCTUKH HaHOCTPYKTYp. MaruuTHble QyiiepeHbl, MAarHUTHBIS
YIIEPOTHBIX HAHOYACTHIIBI TUIIA SIAPO-YriepoaHast 000I04Ka,
HaHOCTPYKTYP. MarHuTHBIE HAHOYACTHI KapOMIOB U KapOOHUTPHJIOB.




MarHuTHbIE XapaKTEPUCTHKH YTIEPOIHBIX HAHOTPYOOK.
Bnusinue metona cuHTe3a 1 00pabOTKH Ha MarHUTHBIE
CBOMCTBA yTIJIEpOAHBIX HAHOTPYOOK. MarHuTHBIC
KOMITO3UTHI Ha OCHOBE YTIIEPOJHBIX HAHOTPYOOK.
MarHuTHbBIE KOMIIO3UTHI HA OCHOBE Ipad)eHa 1 ero
MIPOU3BOJHBIX.

5. |MaruutHsie cBoiicTBa |MeToabl CHHTE3a HAHOCTPYKTYp TuHa «siapo/odonouka.| JIP/KB/P/J]
HAHOCTPYKTYp Tuna  (MarHUTHBIE CBOMCTBAa CJOUCTBIX HAHOPa3MEPHBIX
«11po/00osoukKa. yactuil Ha npumepe cucreM M@SiO,, dhepput@SiO;

I'ubpuanbie TUNA  «1ApO/000T0UKa». XHMHUYECKHE COSIWHEHUS,

MarHUTHbBIC NpPUMEHUMBIC Uil CO3JaHHUsl 3aIUTHBIX O0OJOYEeK Ha

HAHOCTPYKTYPBI. MarHUTHBIX HAHOCTPYKTypax. MarHuTHbIE CBOWCTBA
HaHOPA3MEPHBIX YacTHUIl (HeppUT@IIEKTPOIPOBOISIINI
NOJMMMEpP THUMA «IIpO/000NIOUKa», METOJBI CHHTE3a
TaKUX CTPYKTYP. I'ubpunnbie MarHUTHbBIC
HaHOCTPYKTypbl. CrTparermm pau3aiiHa, CHHTE3a W
ONTHUMH3ALMU  CBOWCTB  THOPHIHBIX  MarHUTHBIX
HaHOCTPYKTYP.

6. |[Ipumenenue MarautHele  MaTepHaslbl Ha  OCHOBE  MAarHUTHBIX KB/P/J]
MarHUTHBIX Hanouactull. ®Deppodmionasl  (peppokuakocTn) Ha

HAHOYACTHIL U
HAHOCTPYKTYp B
Pa3IHYHBIX 00JIACTIX
HAaYKU 1 TCXHUKU.

OCHOBE HAHOPA3MEPHBIX MArHUTHBIX YacTUL M HX
npuMeHeHue. OyHKIMOHAIBHBIE KOMIIO3UTHI HA OCHOBE
MArHUTHBIX HAHOYACTHL JJIi  MHKDPOJJIEKTPOHUKHA U
CBUY-snexkrponuku. [lomnMepHble W KepaMHUYECKHE
MarHuTHbIE HaHOKOMIIO3UTHI. KommnoznunonHeie
PaauoNOorIOAIIEe MAaTEPUAIIBI HA OCHOBE MATHUTHBIX
HaHOCTPYKTYp M WX INPUMEHEHHE B Pa3HBIX 00JacTIX
TeXHUKH. IIprMeHeHHMEe MarHUTHBIX HAHOYACTHI[ B
MEIULIMHE U OMOJIOTHH.

JabopaTopHble padoThl)

2.3.2 3aHATHS CEMMHAPCKOT0 TUNA (MPAKTUYeCKUE / CEeMUHAPCKUE 3aHATHSI/

No

HaumeHoBaHue pazjaena

Coneprxanue paszaena (TeMbl)

®dopma TeKyliero

(Tembl) KOHTPOJIS
1 2 3 4
Brenenwne B peamer.  |B3anMocBs3bs pazMepoB U (DOpMBI HAHOYACTHIT C P/
Otamnsl pa3BUTUS IIPOSIBJIIEMBIMHA MU MAarHUTHBIMH XapPaKTEPUCTHKAMHU
MarHUTHBIX (MarHuTHast BOCIPUMMYHUBOCTh, MArHUTHAS
HAaHOMAaTEepUaoB. [IPOHULIAEMOCTh, CIIOHTAHHAsI HAMAarHUYEHHOCTb,
WHAYKIWS HACBIILEHNS, KOIPLIUTUBHAS CUJIA).
CynepnapaMarHeTu3M B HAHOYACTHULAX
cyneprapaMarHUTHBIN npenen. PazBuTne MarHuTHBIX
HaHOMAaTEpUaJIOB Ha NpoTsbKeHUH 30-JieT.
2. |MaruuTHBIE MarauTHbIe XapaKTePUCTHKN KBAHTOBBIX TOUEK, JIP/KB/P/J1
XapaKTepUCTUKU 00BbEMHBIX HAHOYACTHILI, HAHOKPUCTAJIIUTOB, HAHOHUTEH,
HAHOYACTHL U HAHOJIEHT, HAHOBHCKEPOB ¥ HAHOIIPOBOIOB.
HAHOCTPYKTYpP
Pa3IUYHbIX TUIIOB.
3. |MaruuTHBIE MarHuTHbIE€ XapaKTEpPUCTUKH HAHOYACTHI] P/
XapaKTePUCTUKH deppomaruauthbix Merauios (Fe, Ni, Co). Meropt
HaHOYACTHII CHHTE3a HaHOYacTHUll (DeppOMAarHUTHBIX METAJIJIOB.
(heppOMarHuTHBIX Crabunu3anust HAaHOYaCTHL (PepPOMArHUTHBIX
METaJIoB U MerasuioB. CHHTE3 HAaHOIUIEHOK ()eppOMarHUTHBIX

HaHO4YaCTUI1l OKCHUI0B
MCTAJJIOB.

METAJUIOB M MX CBOMCTBA. MarHUTHbIE XapaKTEPUCTUKH
HAHOYACTHI] OMHAPHBIX KOMITO3UIIMHA (heppOMATHUTHBIX
meraiios (Fe-Ni, Fe-Co, Ni-Co, Co-Sm). Meros!




CUHTE3a HAHOUYACTUI] OMHAPHBIX KOMITO3UITHIA
(heppOMarHUTHBIX METAJIJIOB. MarHUTHBIC HAHOYACTHIIBI
(heppOMAarHUTHBIX CIUIABOB

4. |MarHuTHbIe MarauTtHble XapaKTepUCTHKU HAHOUACTHI] TPOCTHIX KB/JIP/P/A
XapaKTePUCTUKH okcuaoB MeramioB (Fe,0s, Fe;04, NiO, NiO3, CoO,

HAHOYACTHII C030,). Kommo3uTHbIe MarHUTHBIE HAHOYACTHIIBI HA
(heppOMarHUTHBIX OCHOBE TIPOCTBIX OKCHJIOB METAaJLIOB.

MeTajioB ¥

HAHOYACTHIl OKCHIOB

METaJlJIOoB.

5. |MaruuTHbIC MarHuTHbIC XapaKTEPUCTHKU HAHOUACTHI] (PeppUTOB. KB/JIP/P/J1

XapaKTEPUCTUKH MarHuTHbIC CBOICTBa HAHOTIOPOILIKOB (DepPUTOB-
HAHOYACTHII OKCUJIOB  |LIMUHENEH, PeIKO3eMeNbHBIX (peppUTOB-IpaHATOB,
METaJlIoB. OpTOQEepPUTOB, TEKCATOHATBHBIX (epprUTOB. MarHuTHEIE

XapaKTePUCTUKU HAHOYACTHUI] MAHTaHUTOB. MarHuTHbIE
XapaKTePUCTUKU HAHOYACTHI] OKCHUIHBIX
(heppOo3JISKTPUKOB.

6. |MarHuTHbIC MarauTHble XapaKTepPUCTHKHU YTIIEPOIHBIX KB/P/J]
XapaKTePUCTUKU HaHOCTPYKTYp. MarHutHeie QyiuiepeHbl, MArHUTHBIC
YTJIEPOAHBIX HAHOYACTHIIBI THIIA SIPO-YTIIEPOIHAS 000I0UKa,

HAHOCTPYKTYP. MarHUTHBIE HAHOYACTHI KapOHMJIOB U KapOOHUTPHIOB.

7. |MarHuTHbBIE MarauTHbie XapaKkTEpUCTHKH YTIIEPOAHBIX HAHOTPYOOK. KB/P/]]
XapaKTePUCTUKU Bnusinne meTona cuHTe3a 1 00pabOTKM Ha MarHUTHBIE
YIJIEPpOAHBIX CBOWCTBA yTJIEPOJHBIX HAHOTPYOOK. MarHuTHbIE
HAHOCTPYKTYP. KOMITO3UTHI Ha OCHOBE YTJIEPOJIHBIX HAHOTPYOOK.

MarHuTHbIE KOMIIO3UTHI HA OCHOBE Ipad)eHa U ero
MTPON3BOJIHBIX.

8. |MaruuTHbIe cBO¥cTBa |MeTombl CHHTE3a HAHOCTPYKTYP THIIA «sIp0/000JI0uKa. JIP/KB/P/J1
HaHOCTPYKTYp THHa  |MarHuTHblE CBOMCTBA CJOHCTBIX  HAHOPa3MEpPHBIX
«11po/000J0UKa. yacTull Ha mpumepe cucteM M@SiO,, dhepput@SiO;

I'ubpunusie TUNA  «Ipo/000TOUKay. XHMHUYECKHE COEIUHEHUS,

MarHuTHBIE MIPUMEHUMBIE I CO3[JaHUsS 3AIIMTHBIX 000JIOYeK Ha

HaHOCTPYKTYPHI. MarHUTHBIX HAaHOCTPYKTypax. MarHuTHeIE CBOICTBa
HAHOPa3MEpPHBIX YacTUI] QEeppPHUT@IIIECKTPOITPOBOISIIHNA
MOJIMMEP THIA <«SIapo/000I0UKay, METOIbl CHHTE3a
TaKUX CTPYKTYP.

9. |MaruuTtHble cBoiicTBa |[[MOpuaHbIe MarHuTHbIe HaHOCTPYKTYpbl. Crtpateruu| JIP/KB/P/J]
HaHOCTPYKTYp THNa  |Iu3aifHa, CHHTE3a ¥ ONTHMHU3AINHA CBOWCTB TMOPHIHBIX
«s1Ipo/oboroUKa. MarHUTHBIX HAHOCTPYKTYD.

I'nbpumHbIC
MarHUTHBIE
HaHOCTPYKTYPHI.

10. |[Ipumenenue MarautHele MaTepHalbl Ha  OCHOBE MAarHUTHBIX KB/P/[]
MarHUTHBIX HaHouactun. Deppoduronnsl  (HeppOKUAKOCTH) HA
HaHOYACTHII U OCHOBE HAHOpPa3MEPHBIX MAaTrHUTHBIX YacTHII U WX
HaHOCTPYKTYp B npuMeHeHne. OYHKIMOHAFHBIE KOMITO3UTHI HA OCHOBE
Pa3TUYHBIX OONACTSAX |MATHUTHBIX HAHOYACTHUI] [UIS  MHKPOIJIEKTPOHHKH W
HayYKH U TEXHUKHU. CBUY-snekrponuku. [lonumepHble M KEpaMUYECKUE

MarHUTHBIE HAHOKOMIIO3HTEI.

11. |[Ipumenenue KoMmno3unnroHHbIe paguonoriomaniiue MaTepiansl Ha KB/P/]1

MarHUTHBIX OCHOBE MarHUTHBIX HAHOCTPYKTYp U HX NPUMEHEHHUE B

HAHOYACTHLL U
HAHOCTPYKTYp B
pa3IUYHbIX 001acTIX
HAyK{ U TEXHUKU.

Pa3HbIX 00J1aCTSIX TEXHUKHU. HpI/IMCHeHI/Ie MAaraMTHBIX
HaHO4YaCTUIl B MCIUITUHE 1 OHOIIOrUHu.




3amura 1abopatopHoii padoTsl (JIP), Beimosinenue kypcosoro mpoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanmsi (PI'3), mamumcanue pedepara (P), scce (D),

kosutokBuyM (K), rectupoBanue (T) u T.x1.

®opma
Ne HanmMeHnoBaHue 1a00paTOPHBIX paboT TEKYILEro
KOHTPOJIs
1 3 4
1. |«CuHTe3 HaHOPa3MEPHBIX OKCHUJIOB JKeJle3a U UCCIIeI0BAaHHE UX Oruer o
MarHUTHBIX CBOMCTB) J1abopaTopHOU
pabote
2. |«BnusHME yCIOBUI CHHTE3a Ha MarHUTHBIE CBOMCTBA HAHOPA3MEPHOTO Oruer mo
FesO4» 71a00paTOpHOM
pabote
3. |«CuHTe3 HaHOPa3MEPHOTO HUKEIIb-IIMHKOBOTO (heppuTa pasInuHbIMU Oruer mo
METOJAaMH U UCCIIeJOBaHNE €r0 MarHUTHLIX CBOMCTB» nabopaTopHOH
pabote
4. |«CuHTe3 HAaHOKOMIIO3UTOB Ha OCHOBE HaHOpa3MepHoro Fe304 u Oruer no
HaHOYacTUI| cepedpay. 1ab0paTOpHO
pabore
5. |«CuHTEe3 HAHOKOMITO3UTOB Ha OCHOBE HaHOpa3MepHoro Fes04 n Oruer no
ME30IIOPUCTOTO YIIIEPOAAY. nabopaTopHOM
pabore

JlaGopaTopHbie paOOTHI BBIIOJHSIOTCA B CIENUATU3UPOBAHHBIX Jadopatopusx HOIL]
«/lnarHocTHKa CTPYKTYpPHl W CBOWMCTB HaHOMarepuaioB» Ky0aHCKOTO TOCYIapCTBEHHOTO
YHHUBEPCHTETA.

2.3.3 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
CornacHo ydeOHOMY IUIaHY TO JUCHUIUIMHE «MarHuTHbIE HaHOMATEPHAIBD» HE
MPEAYCMOTPEHBI KypCOBBIE paOOTHI (ITPOCKTHI).

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecneyeHHs JJIsl CAMOCTOATENbHON PadoThI
00y4aroIuXCcs M0 JUCHUILIHHE (MOTYJII0)

[lepeuens yaeOHO-METOAMYECKOT0 0OECIeUeHNs JUCITUILIINHBI 10

Ne Bux CPC BBITIOJTHEHHIO CAMOCTOSTEITHLHON paboThHI

1 2 3

1 |IIpopaborka yueOHOIrO Meronuueckue yKazaHHs [0 U3yUCHUIO TEOPETUIECKOr0 MaTepHaia,
TEOPETUIECKOI0 yTBEpKACHHBIE Kadeapoi patnodu3nKi 1 HAHOTEXHOJIOT UM,
Marepuaia npotokon Ne 7 ot 20.03.2017.

2 |llogroroBka K 3amuTe Meronuueckue yKa3zaHus [0 BBIITOTHEHUIO JJAOOpaTOPHBIX pador,
1ab0paTOPHBIX PadOT yTBepKIeHHBIC Kadenpoil paaunodu3nKu 1 HAHOTEXHOJIOTHA,
npotokon Ne 7 ot 20.03.2017.

3 bymenesa 10.1. Kak npaBuipHO Hamcath pedepaT, KypcoBYIO U
JUIUIOMHYIO paboThl: YueOHoe mocodue it 6akaaaBpoB
[OnexkrponHBIH pecypc]: yuel. mocobue — JneKkTpoH. JaH. — M.:
Hamxos u K, 2016. — 140 c. — Pexxum goctymna:
https://e.lanbook.com/book/93331.

Pedepar

4 Kyzuenos 1.H. PedepaTsl, KypcoBble U TUTLIOMHBIE paOOTHI.
Meronuka NOAroTOBKU U oopMiIeHUs [DIeKTpOHHBIN pecypc]: yued.
nocobue — DnekTpoH. naH. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum
nocryma: https://e.lanbook.com/book/93303.




Y4eOHO-MeTOAMYEeCKHe MaTepuallbl ISl CAMOCTOSITEIbHOM PabOThl OOy4aromuxcs u3
YHUCJIa UHBAJIUAOB M JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbst (OB3) npenocraBistoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAaHUYCHHSIM UX 37I0POBbS U BOCHIPUATHS HH(DOPMAIIIH:

JUnist U1 ¢ HApyIICHUSIMUA 3PCHHS:

— B I1e4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B opMe AIIEKTPOHHOTO JIOKYMEHTA,

— B ¢popme ayauodaiina,

— B meyatHoi (hopme Ha si3pike bpaits.

JIist AL ¢ HapylIeHUsIMU CITyXa:

— B TiedaTHou (opme,

— B opMe DIEKTPOHHOTO JIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B Ile4aTHOU opme,

— B JOopMe DIIEKTPOHHOTO JIOKYMEHTA,

— B (hopMe ayauodaiina.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

3. OOpa3oBare/ibHbIE TEXHOJIOTHMM, NMPHUMeEHsieMble MPH OCBOECHUM AMCUUIJIMHBI
(MoayJis)

B xome w3ydeHWs IUCHMIUIMHBI «MarHWTHBIE HaHOMATEPHAIBD» IPEITyCMOTPEHO
WCTIOJIH30BaHUE CIIENYIOMUX 00pa30BaTENbHBIX TEXHOJIOTHMA: JIEKIIUH, MPAKTUIESCKUE 3aHSTHS,
npo0ieMHoe 00y4YeHHe, caMOCTOATEIbHAsI pab0oTa CTYIEHTOB.

KoMITeTeHTHOCTHBI TOJX0J B pPaMKaxX IPENoJaBaHus IWCIHUILIAHBI PEeau3yeTcs B
WCIIOJIb30BAHNN WHTEPAKTUBHBIX TEXHOJOTHH W aKTHBHBIX METOJOB (TIPOEKTHBIX METOIHK,
MO3rOBOTO IITypMa, pa30opa KOHKPETHBIX CHUTYyallUd, aHaiu3a NeJaroruvyeckux 3ajad,
MeJarOTHYECKOT0 IKCIIEPUMEHTA, MHBIX (DOPM) B COUETAHUU C BHEAYAUTOPHOH pabOTOM.

NudopmanionHple  TEXHOJIOTUH, TPUMEHSEMble TPU  HU3YYEHUU  JUCHUIUIMHBIL:
UCIOJIb30BaHWE  WH(MOPMALMOHHBIX  pPECcypcoB,  JOCTYNHBIX B  WH(GOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTu IHTepHeT.

AnantuBHble 00pa30BaTENbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YYCHUH TUCITUTUINHBI
— JUId JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/J0POBbS TMPEIYCMOTpPEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AIIEKTPOHHOM MOYTHI.

3.1. OueHouHble cpeacTBa JUIA TeKYylIero KOHTPOJIAA yCIEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAMU

OneHouHble cpelncTBa MpeAHAa3HA4YEeHbl Ui KOHTPOJI M OLEHKH 00pa3oBaTeNIbHBIX
JOCTHDKEHUM 0O0y4aroluxcsi, OCBOMBUIMX IPOrpaMMy y4eOHOM aucuuriuHbl «MarHuTHbIE
HaHOMAaTepHUaJIbD».

O1neHoYHbIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHaibl [l MPOBEACHUS TeKyIIero
KOHTpPOJIsE B (QopMe JOKJIaAa-Npe3eHTaluy M0 HPOOJEMHBIM BONPOCaM, Pa3HOYPOBHEBBIX
3aJJaHU{, CHUTYallMOHHBIX 33724 U NPOMEKYTOYHOH aTTecTanMum B (opMe BOIPOCOB K
9K3aMEeHy.

Hns  ¢dopmupoBaHust MNpo(ecCHOHATBHBIX KOMIIETEHLMH B MpoOIecce OCBOCHHUS
JUCUUIUIMHBL «MarHuTHble HaHOMAaTepUalbl» HCIOJIb3YeTCS TEXHOJIOTHs MNpodeccHOoHaNnbHO-
pasBuBaroliero oOy4yeHMs, IpeaycMaTpuBarollas He TOJbKO TIeperadyy TeOopeTHUYeCKOro
MaTepuaia, HO W CTUMYJIMPOBAHUE M Pa3BUTHE TMPOJYKTHUBHBIX IO3HABATEIbHBIX JI€HCTBUI
CTYIEHTOB. AKTHMBHM3allMM M WHTEHCU(UKAIMM TO3HABATEIbHOIO Ipolecca CIOCOOCTBYIOT
HCIOJIb30BaHUE MPOOIEMHBIX CUTYAIHH.

B nporecce npenogaBanus AUCUUIIINHBL «MarHUTHbIE HAHOMATEPHAIIBI»UCIIONB3YIOTCS
CIIEAYIOIIHE METOMIBI:



— JIEKIUY;

— JOMAIIHHE 3aJaHNUs;

— IpOOJIEMHBIC 3a/IaHUS;

— WHJUBU/IyaJIbHbIE TPAKTUYECKUE 3a/IaHMUS;

— KOHCYJIbTALIUU MIPEIOJABATENCH;

— caMoCTosITeNlIbHas paldoTa CTYIACHTOB (M3Y4YEHHE TEOPETUYECKOTO Marepuaia,
MOATOTOBKA K JIA0OPATOPHBIM 3aHSTHSM, BBIIOJTHCHUE TOMAIIHUX PaboT, MOJATOTOBKA K OMPOCY
U 3a4€eTYy).

B pamkax maGopaTopHBIX 3aHATHH NPUMEHSIOTCS METOIBI IMPOCKTHOTO OOy4YCHUS,
HCCIIEIOBATENBCKUE METOJbI, METOJ KOHKPETHBIX CuUTyauuil. B mpouecce caMocCToATENIbHOMN
JEATEIIBHOCTU CTYJAEHThl OCBAaMBAalOT M AHAIM3UPYIOT IMEPEIOBOM HAYYHO-HCCIIEIOBATENbCKHI
OTIBIT, UCTOJB3yS HMCIOIIYIOCS JTUTEPATypy W WH(GOPMAINMOHHBIC TEXHOJIOTHH, 3HAKOMSTCS C
OCHOBHBIMM HAy4YHBIMU JKypHaJaMyd MO BONPOCAM M3Y4YEHHUS PaAUONOTIIOMAOINIMNX ¢
PaIMO3KPAHUPYIOIIMX CBOMCTB HAHOCTPYKTYP PA3JIMYHBIX THIOB, BBICTYMAKT C JOKJIAJaMH
nepes 0JJHOKYPCHUKAMHM, HaKaIIMBaloT Oarak 3HaHUH, MOJIE3HBIX /Il BBITIOJIHEHHS BBITYCKHOMN
KBaJIN(DUKAIIMOHHOM pabOTHI.

ComnpoBOXJIEHHE CaMOCTOSITEILHOM paboThI
cnenyromux Gopmax:

— moapoOHOe H3ydyeHHWe HEKOTOPBIX Pa3/eloB IUCIUILIMHBI MOCPEACTBOM H3yYCHUS
PEKOMEHTyeMO} JOTOTHUTEIILHON JTUTEPATYPhI, IOJTOTOBKH COOOIICHUI, Mpe3eHTAIHI;

— KOHCYNbTAIIUU ISl Pa3bsCHEHHS TPOOJIEMHBIX MOMEHTOB TPU CAMOCTOSITEIHHOM
pacIIMPEHHOM U3YYEHUHU Pa3AeiiOB JUCIHUILINHBI.

OcHoBHBIE 00pa30BaTENILHBIE TEXHOJIOTHH, UCTIOIb3YEMbIE B YIeOHOM TIPOIIeCCe:

— JICKITUU ¢ TIPOOJIEMHBIM U3JI0’KEHUEM;

— 00CY)XJICHHE CITOKHBIX BOITPOCOB U MPOOIIEM;

— IPUMEHEHNE METOAa KOHKPETHBIX CUTYaILIUi.

NutepaktuBHBIE 00pa30BaTeIbHbBIE TEXHOJIOTUH, HCIIONB3YEMbIE B ayUTOPHBIX 3aHATHUSIX:

— mipoOsIeMHast JIEKIUS;

— OpraHU3alMOHHO-AECSTEIbHOCTHAS UTPa.

Jns nun ¢ orpaHMYEHHBIMH BO3MOJKHOCTSIMU 3J0POBbS IPENYCMOTPEHA OpraHU3aLMS
KOHCYJIBTAIIMI C UCHOJIb30BAaHUEM AIEKTPOHHOW MOYTHI.

Jns nuu ¢ orpaHMYEHHBIMH BO3MOYKHOCTSIMU 3J0POBbs IIPELYCMOTPEHA OpraHU3aALMS
KOHCYJIBTALIMI C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.

CTYACHTOB TaKXE OPraHu3oBaHO B

CTpyKTYypa OLleHOYHBIX CPEACTB AJIsl TeKYylIeil U MPOMEKYTOYHOM aTTeCTALMHU
Kox 1 svanmernoBanme HaumeHoBaHNe OIIEHOYHOIO CpeICTBA
Ne Pe3ynbraTel 00y4eHus "
W HHIUKATOpa (8 cooBeTCTBHH ¢ I, 1.4) Texymuni IIpomexxyrounas
(B cootBeTcTBUH C 1. 1.4) KOHTPOJIb aTTecTalys
3HaeT: OCHOBBI MPOEKTUPOBAHUSI, Pedepar, Bonpock! Ha
CO3/IaHUs, U3MEPEHUS JIOKJIaf, sK3aMeHne 1-22
UIIK-1.1. Bnanenue XapaKTEpPUCTUK, KOHTPOJIS cooO1eHme,
HaBBIKAMHU KayecTBa MarHUTHBIX BBINOJIHEHUE
MIPOCKTUPOBAHMS, HaHOMAaTEpUaoB. 1a00paTOPHBIX
1 | co3/anMs, M3MEpeHHs YMeer: npoeKTHpoBaTh, CO31aBaTh | padoT, 3amuTa
XapaKTEPHUCTHK, 1 UCCIIEIO0BATh XapaKTEPUCTHKH 1a00paTOPHBIX
KOHTPOJIS KayecTBa MarHUTHBIX HAHOMaTEPHaJoB. pabor, paz6op
MarHUTHBIX Brnapeer: npuémamu ananmsa CUTYalMOHHBIX
HAaHOMAaTEpUaoB. JaHHBIX 110 pa3paboTKaM U 3a1ad.
MCCIIEIOBAHUSIM CBOMCTB
MarHUTHBIX HAHOMaTEPHaJoB.




HOK&Z}&TQJ’IH, KPUTEPHUH N LIKAJa OHEHKHA C(l)OpMPIpOBaHHLIX KOMIIeTeHII it

Kon u HauMeHoBaHue
KOMIIeTeHIH I

CoorBeTcTBHE YPOBHEH 0CBOCHHS KOMIIETCHIMH INIAHUPYEMbBIM Pe3yJabTaTamM
00yUueHHs M KPUTEPHUSIM UX OLIEHUBAHUS

TOPOTOBbI | 0a30BBIi NPOABUHYTBIN
Ounenka
Y I0BIETBOPUTETHHO Xoporo/3a4TeHo OTaMYHO /3a4TEHO
/3a4TeHo

IIK-3 rOTOBHOCTBIO
aHAJIU3UPOBATh U
CHUCTEMAaTU3UPOBATH
pe3yJbTaThI
HUCCIIEOBAHUM,
IIPEACTaBIIATh
Martepualibl B BUJIC
HAaY4YHBIX OTYCTOB,
ITyOJTUKATIHIA,
Mpe3eHTalun

3naem — pparmeHTapHO

3uaem - OCHOBBI

3naem — neTaIbHO OCHOBBI

OCHOBBI MIPOEKTUPOBAHUS, MIPOEKTUPOBAHUS, CO3TAHMUS,

IPOEKTUPOBAHUS, CO3JaHHU, U3MEPEHUS | U3MEPEHUS XapPaKTEPUCTHK,

co3aaHus, U3MCPCHUA XapaKTEePUCTHK, KOHTpPOJIS KayeCTBa

XapaKTCPUCTHUK, KOHTPOJIS Ka4eCcTBa MarHUTHBIX HAHOMATEPHUAJIOB.

KOHTPOJIA Ka4eCcTBa MarHUTHBIX

MAarHUTHBIX HaHOMAaTepHUaIOB.

HAaHOMAaTEPHUAIIOB.

Ymeem - uccnenoBatb | Ymeem - co3naBaTh U Ymeem - mpoeKTUPOBATE,

XapaKTEpUCTUKHU HCCIIENOBATH €03/aBaTh U UCCIEN0BATh

MAarHUTHBIX XapaKTECPUCTUKU XapaKTEPUCTUKUA MAaTHUTHBIX

HaHOMAaTEpPHUAIIOB. MarHUTHBIX HAaHOMAaTEPHAIIOB.
HaHOMAaTEepHUaoB.

Brnaoeem — nonsituamu
00 aHanm3e JAHHBIX 110
pazpaboTkam u

Braoeem - anementamu
aHaIn3a JaHHBIX I10
pa3paboTkam u

Bnadeem - npru€Mamu aHajin3a
JAHHBIX 110 pa3paboTKaM u
HCCIENOBaHUSIM CBOWCTB

HCCIIEIOBAHUAM HCCICIOBAHUAM MAarHUTHBIX HAHOMAaTEPHAJIOB.
CBOMCTB MarHUTHBIX CBOMCTB MarHUTHBIX
HaHOMaTepHaJoB. HaHOMAaTEpPHAJIOB.

TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIEe MaTePHAJIbI, He00X0IMMBbIe /IJIl OLlEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH, XaPAKTEPU3YIOIIHX ITATbI
¢dopmMupoBaHus KOMIIETEHUMI B Ipolecce 0CBOCHUS 00pa30BaTeIbHO NMPOrpaMMbl

Tembl pedepaToB U 10KJIAT0B

B mpouecce mnoarotoBku gokianoB u pedeparoB N0 AMCHMUILIUHE «MarHuTHbIE
HaHoMartepuaibl» Gopmupyercs u oueHuBaercs Tpedyemas ®I'OC u OOII ans HanpaBieHUs
11.03.04 DaexTpoHMKA U HAHOXJIEKTpOHUKa Tpoduiis «HTerpanbHas 3JIeKTpoHUKa, (POTOHUKA
Y HAaHODJIEKTPOHUKay» npodeccruoHanbHas kommneTenuus — [1K-3.

Huxe npuBoasiTcs nmpumepsl 10K1a/10B U pedepatoB i pabodeil mporpaMMel.

. PazHooOpa3ue MarHuTHBIX CBOMCTB HAHOYACTHI] METAJIIOB.

. Biusinue MeToa cuHTE3a Ha CBOMCTBA MarHUTHBIX HAHOYACTHI] METAJLIOB.

. MarauTtHble CBOMCTBA HAHOYACTHUI OKCHJIOB XKele3a.

. BiusiHue MeToa cuHTE3a Ha MarHUTHBIE CBOMCTBA HAHOYACTHUIl MArHETUTA.

. D dexT hopMbl HAHOYACTHUI] B TIPOSBIAEMBIX MATHUTHBIX CBOWCTBAX.

. MarautHble QyIaepubl.

. Maraetusm B rpa)eHOBBIX HAHOMAaTepHasax.

. MaraeTtusm B yriaepoHbIX HAHOTpyOKax.

. Biusinue MeToa cuHTE3a Ha MarHUTHBIE CBOMCTBA YIIIEPOIHBIX HAHOTPYOOK.

10. MeTobl CHHTE3a MarHUTHBIX HAHOKPHUCTAJNIMIECKUX MTOPOIIKOB (PEPPHUTOB.

11. MarneTusM B OJIyIpOBOAHUKOBBIX OKCHJIHBIX HAHOMAaTepuaiax.

12. MaruutHble CBOMCTBAa HAHOHUTEN U HAHOTIPOBOJOB METAIIJIOB.

13. MaruutHsle CBOKCTBa HAHOPA3MEPHBIX MJIEHOK METAJIIOB M CILJIABOB.

14. Bnusaue >QQexToB cpeabpl Ha MarHUTHBIE CBOMCTBAa HAHOPA3MEPHBIX IJIEHOK
METAJUIOB U CILIABOB.

15. KoMmo3uTHbIe MarHUTHBIE HAHOPA3MEPHBIE CTPYKTYPHI.

16. HanoyacTusl 111 MAarHUTHBIX KUJAKOCTEH.

O 00 1N DN~ Wi —



17. HaHouyacTHIIbl 1 HAHOCTPYKTYPBI JJIs1 CO3JaHMsl paJAHOoIIOTIOMIAI0IIMX MAaTEPHUAIOB.

18. HaHouyacTHIIbl 1 HAHOCTPYKTYPBI AJIs1 CO3JaHMs PaJl0IKPAHUPYIOIIUX MAaTEPHAJIOB.

19. HanoyacTu1bl 1 HAHOKOMIIO3UTHI /111 MArHUTHOM SKCTPaKIUH.

20. IlepcnexTuBbl NPUMEHEHMs] MArHUTHBIX  HAHOMATEpUAIOB B  CHUJIOBOM
MHUKPO3JIEKTPOHHUKE.

21. IlepcrieKTUBBI IPUMEHEHNS MarHUTHBIX HAHOMATEPHUAJIOB B HAHOAIEKTPOHHUKE.

22. IlepcrieKTUBBI IPUMEHEHHUSI MarHUTHBIX HaHOMaTepuanos B CBY-3nexkTpoHuke.

Ilepeuens yacmeii KomnemeHyuil, NPOEEPAEMbIX OUYCHOUHBIM CPEOCHIEOM:

I1K-3 rOoTOBHOCTBIO aHAJIM3UPOBATh M CHCTEMATH3HPOBATH PE3YJbTaThl HCCIECIOBAHUM,
MPEJCTABIATh MaTEPUANIBI B BUJIE HAYYHBIX OTYETOB, MyOIMKANK, Tpe3eHTalni

Kpumepuu oyenxu doxnaoa:

OTMeTKa «3auT€HO»  BBICTABISIETCA  CTYAEHTY, €CIM  JOKIAJ  COOTBETCTBYET
MpeIbsABISEMbIM K HEMy TpeOOBaHHUSAM IO OObEMY U CTPYKTYpE U BBICKA3aHO COOCTBEHHOE
CYXJICHHE 10 paccMaTpUBaeMoi TEME.

OTMeTKa «HE 3a4TE€HO»  BBICTABISETCS CTYJEHTY, €CIM B JOKJIaAe OTCYTCTBYET
COOTBETCTBUE MEXJy 3aJaHHON TeMoll pedepaTuBHONW pabOTHI M HM3YyYEHHBIMH HayYHBIMU
HMCTOYHUKAMHU, HCTOYHMK IUJIOXO IPOAHAIU3UPOBAH, COOCTBEHHBIX CYXKICHHH IO JOKIady
CTYICHT HE UMEET.

Kpumepuu oyenxu pechepama:

- OIICHKAa «OTJMYHO» BBICTABISIETCS CTYIEHTY, €ClIH pedepaT COOTBETCTBYET
MpeIbABISEMBIM K HEMY TPEOOBaHUAM O 00bEMY, CTPYKTYpe, 0OPMIICHUIO U MPU HAMHCAHUU
pedepaTa cTyneHTOM ObLIA TIYOOKO M3y4eHA Hay4dHas JTUTEPATypa, OTPAKEHBI CYIIECTBYIOIIHE
B HayKe TOYKHU 3pEHHS U BHICKa3aHO COOCTBEHHOE CYXCHHE [0 pacCMaTpPUBAEMOM TEME.

- OLEHKa «XOpOILIO» BBHICTABISIETCA CTYIOEHTY, ecliu pedepaT COOTBETCTBYET
MIpeIbABISEMBIM K HEMY TpeOOBaHUSAM MO 00bEMY, CTPYKTYpe, 0OPMIICHHUIO U MPU HANKUCAHUU
pedepara UM Obla M3ydeHa HAay4Has JHUTEpaTypa, OTPa)KEHbI CYILIECTBYIOIINE B HayKe TOYKU
3peHusi, HO HE BBICKA3aHO COOCTBEHHOE CYXACHHE [0 paccMaTpUBAaEMOM TeMe, HMEIOTCS
HE3HAYUTeNIbHbIE MPOOebl B U3JI0KEHUH HAYYHOTO MaTepuaa o TeMe.

- OIICHKAa «YyJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYAEHTY, €CIM IIPU HAalHCAHUU
pedepara BOIpoCkl TEMbI PACKPBITHI HEAOCTATOYHO MOJIHO, UMEIOTCS HEJJOCTATKU B 0OPMIIEHUN
pedepaTuBHOI pabOTHI.

- OIICHKa «HEYIOBIJIETBOPUTEIbHO» BBICTABISETCS CTYIEHTY, ecliu B pedepare
MPUCYTCTBYET ILJIAaruaT, CTYACHT HE MPOSBUI CaMOCTOSITEIILHOCTH IPU BBINOJHEHUH HAYYHOU
paboThl, 3aMMCTBOBAJ MaTepHall, OTCYTCTBYET COOTBETCTBHE MEXIy TeMoil pedepaTuBHOU
paboThl U U3YYEHHBIMH HAYYHBIMU UCTOYHHKAMU; pab0Ta BBINOIHEHA C TPYOBIMH HAPYHICHUSIMU
TpeboBaHUl K OGOpPMIICHHIO, MpU 3alluTe pedepaTa CTYIESHTOM MPOJAEMOHCTPUPOBAHO
OTCYTCTBHE 3HAaHHM HEOOXOUMOr0 MaTepuaa o TeMe.

IIpumepbl NPAKTHYECKUX CUTYAMOHHBIX 3a/1a4/3a1aHUM

B nmnpouecce moAroTOBKM W BBINOJIHEHUS CUTYaUMOHHBIX 3a7ad [0 AUCIUIUIMHE
«MarnutHsle HaHoMatepuaib»dopmupyercss u ouenuBaercs tpedyemas ®I'OC u OOIl ans
Hanpasienus 11.03.04 DnekTpoHuka U HaHOANEKTpoHHMKa mpoduns «HTerpanpHas
AIIEKTPOHMKA, (POTOHHKA M HAHODIEKTPOHUKa» MpodeccuonanpHas komnereHuus — [TK-3.

Huxe npuBoasTCS npuMepbl CUTYallMOHHBIX 3a7a4 i pabodeil mporpaMMel.

1. Ilpennoxure METOAMKY CO3JaHUS MArHUTHBIX HAHOYACTHUIl JUIsl MCIOJIb30BAaHUS B
XMMHMYECKN aKTUBHBIX KOPPO3HOHHBIX CPEAAX.

2. Ilpennoxkute METOIMKY CO3JAHMSI HU3KOCTOMMOCTHOTO MAarHMTHOTO HAHOKOMIIO3WTA
JUIA CO3JJaHUs] MATHUTHOW KHUJIKOCTH.

3. Ilpeioxure METOOUKY CO3/1aHUs HU3KOCTOMMOCTHOIO MAarHUTHOIO HAHOKOMIIO3UTA
JUIL DKpaHUpoBaHUs u3nyueHui OnmxHero CBY-amuanazona. CpaBHHTE TEXHOJOIMUYECKHE MU
SKOHOMMUECKHUE 3aTPaThl JIs pa3JINYHbIX BAPUAHTOB.

4. IlpemnoxuTe METOOUKY CO3AAaHUS KOMIIO3MIMOHHOW IUIOCKOM KaTYIIKM Ha OCHOBE
MarHUTHOTO MaTepuaa.



5. Ha wu3BecTHBIX mpHMepax OOBACHUTE TMOYEMY MArHUTHBIE XapaKTEPUCTHUKH
JBYXCJIOWHBIX 000JOYEUHBIX HAHOYACTHI] CHJIBHO OTIMYAIOTCA OT MAarHUTHBIX XapaKTEPUCTHK
OJIHOCJIOMHBIX HAHOYACTHUL] UH/IMBU/IyaJIbHBIX BEIIECTB.

Ilepeuenv yacmeu komnemenyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCHIBOM.:

[1K-3 rOTOBHOCTBIO aHATU3UPOBATh U CUCTEMATU3UPOBATH PE3YJIbTATHl UCCIIECIOBAHUIMA,
MPEJCTABIATh MaTEPUANIBI B BUJIE HAYYHBIX OTYETOB, MyOIMKANi, Tpe3eHTalnui

Kpumepuu oyenku:

- OLIEHKA «OTJIMYHO»: CTYJCHT CBOOO/HO OTBEYAET HA JaHHBIC BHIIIE BOIPOCHI, aKTHBHO
Y4acTBYeT B JHMCKYCCHHM M B pa0OTe€ HAyYHOTO KOJUICKTHBA, PEYb OTIMYACTCS TPAMOTHOCTHIO,
MCIOJIb30BaHMUEM TIPO(PECCHOHATFHO-OPHEHTUPOBAHHON TEPMHUHOJIOTHH; AOMYCTUMBI 3aMUHKH H
HEINPOJOJKUTEIbHbIE OCTAHOBKH,

- OLEHKAa «XOpPOWIO». CTYAECHT OTBEYAET Ha [AHHBIE BBIIIE BOIPOCHI, y4acTBYeT B
JUCKycCHM M B paboTe HayyHOro KOJUIEKTMBA, peYb OTJIMYAETCS TI'PaMOTHOCTBIO,
HCI0JIb30BAHUEM TPOPECCUOHATbHO-OPUEHTUPOBAHHOW TEPMHUHOJIOTUU; HO TMPUCYTCTBYIOT
HENPOJOJKUTEIbHbIE OCTAHOBKU U HETPYyOble OIINOKH;

- OLIEHKA «yI0BJETBOPHUTEIbHO»: CTY/ICHT HE J1aeT MOJIHOLEHHOTO CBA3HOTO OTBETA Ha
BOIIPOC, HO KOMMYHHKATHUBHBIM 3aMbICe]l MPOCMATPUBAETCS M B LEJIOM COJAEpKAHHE MOKHO
CUMUTATh BEPHBIM, y CTYJEHTAa IPHUCYTCTBYIOT HEKOTOpbIE TPYJHOCTH B Yy4acTUU B Oecele U
paboTe B HayyHOM KOJIJIEKTUBE, OOJBIIOE KOJIUYECTBO OMIMOOK B OIpENelIeHUH padodux
MOHATHM; CTYIEHT HE BjaJeeT B JOCTATOYHOM CTENeHH HABBIKOM (HIIOJIOTHYECKOTO aHaIu3a
TEKCTOB POMaHTU3Ma U peain3ma;

- OIICHKa «HEeyJ0BJeTBOPHUTEJbHO». CTY/IEHT HE JaeT CBA3HOIO OTBETAa Ha BOIPOC HIIU
BBICKa3bIBAHHUS [TOBEPXHOCTHBI M HESACHBI, Y CTYACHTA TPYAHOCTH B y4acTHH B Oeceie U paboTe B
HayYHOM KOJUIEKTHBE, OOJIbIIIOE KOJIUYECTBO OMIKUOOK B ONpeAeIeHUN pabounX MOHITHH.

KoHTpoJibHBIE BOPOCHI 110 Y4eOHOH Mporpamme

B mpouecce moAroToBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH! (opMupyercs Hu
onenuBaerca TpeOyemas PI'OC u OOIl s wanpasmenuws 11.03.04 DnextpoHuka u
HaHOJIEKTpoHUKa mnpoduist «MHTerpaipHas 31€KTPOHMKA, (OTOHMKA M HAHONIEKTPOHHUKA»
npodeccuoHanbpHas komneTennus — [1K-3.

Huxe npuBoasaTCcs mnpuMepbl KOHTPOJIBHBIX BOMNPOCOB s pasgena 1 paboueit
nporpammbl. [IoJHBIA KOMIUIEKT KOHTPOJIBHBIX BOIPOCOB JJIsl OCHOBHBIX pa3zeioB paboueit
rporpaMmsl pusoautca B POC qucuumumeel « MarHuTHbIE HAHOMATEPHUAIIBD).

1. Kakumu ¢aktopamMu ONpeNesnstoTcss MarHUTHBIE CBOMCTBA HAaHOPA3MEPHBIX YaCTHIL
paznmuyHOi hopMbI?

2. Kak BIMAIOT Ha MarHUTHBIE CBOMCTBA HAHOPAa3MEPHBIX YaCTUL[ IOPHl B
HaHoMmaTepuase?

3. Kakumu (aktopamMu ONpPEIESIOTCS MarHUTHBIE CBOMCTBA HAaHOPA3MEPHBIX YaCTHIL
METaJIOB?

4. Kakue (akTopsl BIUAIOT HA MAarHUTHBIE XapaKTEPUCTUKHU YTIIEPOJIHBIX HAHOTPYOOK.

5. Kakumu (akropamu onpenenstoTcss MarHUTHbIE CBOMCTBA YIJIEPOJHBIX HAaHOTPYOOK,
IIOJIYYEHHBIX Pa3JINYHbIMU CUHTETUYECKUMHU METOJAMU?

6. Kak u3MeHsI0TCS MarHUTHbIE CBOICTBa HAHOYAcTULl (DEPPUTOB C YBEIUUYECHUEM
pa3MepoB HX 3epeH?

7. Kak Bnusier (hopMa HaHOYACTUIl HA MarHUTHbBIE CBOMCTBA HAHOHUTEH METAUIMYECKUX
MaTepHuanoB?

Ilepeuens yacmeii KomMnemenyuil, NPOBEPIEMbIX OYEHOYHBIM CPEOCNBOM:

I1K-3 roTOBHOCTBIO aHATU3UPOBATh U CUCTEMATU3UPOBATH PE3yJIbTAThl UCCIECAOBAHUIM,
MIPEJCTaBIATh MaTepUabl B BUJIE HAYYHBIX OTYETOB, MyOIMKaLUi, Mpe3eHTauui

Kpumepuu oyenxu:

OneHka «3a4YTeHO» CTaBUTCA, €CIM IPOJEMOHCTPUPOBAH JIOCTATOYHBIM ypOBEHBb
SPYIUPOBAHHOCTH CTYAEHTA, BBIBOJBI M HAOIIOACHUS CAMOCTOSTENIbHBI, COOMIOIEHA KYJIbTypa



YCTHOI'O M MHUCBMCHHOI'O0 H3JIOKCHUA MaTCpHaia U B LCIOM MPOACMOHCTPHUPOBAHBI 3HAHUA H
YMEHUS HEOOXOIUMBIX KOMIIETCHIIUHA.

OreHKa «He 3aYTEeH0» CTaBUTCS, €CIM CTYJCHT HE MOXKET JIaTh MPAaBUJIbHBIC OTBETHI Ha
80% BOIpPOCOB MK HE COOMIOIEHBI XOTS OBl 2 U3 OCTaBIIMXCS TPEOOBAHUIA.

3adeTHO-IK3aMeHAIlMOHHbIE MaTepuajabl sl NPOMEXKYTOYHOH AaTTecTALMHU
(3x3ameHn/3auer)
1) BsammocBsizb pa3smepoB u (OpPMBI HAaHOYACTUI[ C NPOSBISIEMBIMH HMH MAarHUTHBIMU
XapaKTepUCTUKaMH (MarHUTHAs BOCIPUUMYMBOCTb, MAarHUTHasl MPOHULIAEMOCTb, CIHOHTaHHAas
HaMarHM4€HHOCTb, WHAYKLUS HACBILIEHUS, KO3pUuTUBHAs cuia). Cynepnapamar€HeTusM B
HAHOYACTHIAX U cyneprnapaMaruuThbiii npexaen. ([TK-3)
2) MarauutHble XapakTepUCTUKN KBAaHTOBBIX TOYEK, 00bEMHBIX HAHOUACTUL], HAHOKPUCTAJUIUTOB,
HAHOHUTEH, HAHOBUCKEPOB ¥ HaHOIIPOBO,10B. (ITK-3)
3) MarHuTHbIC XapaKTePUCTUKH HaHOYacTHI] peppoMarHuTHBIX MeTaslioB (Fe, Ni, Co). (TTK-3)
4) MarnuTHbIe XapaKTepUCTHKH HaHOYACTUI] OnHapHBIX komno3uiwii metaiuioB (Fe-Ni, Fe-Co,
Fe-Al, Ni-Co, Ni-Mn, Co-Sm). (ITK-3)
5) MarauTHble XapaKTEPUCTHKH HAHOYACTHII MPOCThIX okcuaoB MeTauioB (Fe 03, Fe30O4, NIO,
Ni203, Co0, C0304, MNO,, Mn304). (HK-3)
6) KoMmo3uTHbIC MarHUTHBIC HAHOYACTHIIBI HA OCHOBE MPOCTHIX OKCHI0B MeTaiioB. (I[TK-3)
7) MarauTtHble XapakTepUCTUKH HaHOYacTUll (heppuToB. MarHuTHbIE CBOMCTBA HaHOTOPOIIKOB
(beppuTOB-IINUHENEH, PEIKO3EMENbHBIX (DEPPUTOB-TPAHATOB, OPTOPEPPUTOB, T€KCATOHATBHBIX
dbepputos. (ITK-3)
8) MaruuTHble XapaKTepuCTHKH HaHo4acTul] MaHraHuToB. (ITK-3)
9) MaruuTtHble XapaKTepUCTUKN HaHOYACTHII (heppoanekTpukos. (ITK-3)
10) MaruuTHble XapaKTepUCTUKH HaHOHUTEH, HAHOIUIEHOK M HAHOYACTHUI 3JIEKTPOIPOBOISIINX
mosumepoB. (ITK-3)
11) MarHutHbIe XapakTEPUCTHUKU YIJIEPOTHBIX HAHOCTPYKTYpP. MarHutHeie (QyUIepeHBI,
MarHUTHbIE HAHOYACTULBI THUMA SAPO-YIIepoaHas 000JI0UKa, MarHUTHbIE HAaHOYACTHUIIbI
kapoumos. (IT1K-3)
12) MaruuTHbIE XapaKTEPUCTHKH yIiepoaHbix HaHOTPyOoK. (ITK-3)
13) BausiHue Merona cuHTe3a U 00paOOTKM Ha MarHUTHBIE CBOWCTBA YIIIEPOIHBIX HAHOTPYOOK.
(TIK-3)
14) MarauTHbIe HAHOYACTHUIIBI U HAHOKOTIO3UTHI HAa OCHOBE Tpadena u ero npousoaubixX. (I1K-
3)
15) MaruuTHbIe CBOWCTBa HAHOPA3MEPHBIX YacTull MeTAI@SIO, MM HAaHOPAa3MEPHBIX YACTHUI]
beppur@SiO; Tumna «iapo/oboaoukay. (ITK-3)
16) MarHuTHbIE CBOWCTBa HaHOPA3MEPHBIX YaCTHUIl (PepPUT@ANEKTPONPOBOIAIINN TOJIUMED
TUna «s1apo/odonoukay. (IK-3)
17) I'uOpuiHbie MarHUTHBIE HAHOCTPYKTYPBI M CTPATETUU UX CUHTE3a U ONTUMU3ALIUU CBOWCTB.
(TIK-3)
18) deppodmrounsl (peppoxKUAKOCTH) HA OCHOBE HAHOPA3MEPHBIX MArHUTHBIX YACTHIl M HX
npumMenenwue. (ITK-3)
19) ®yHKIMOHANBHBIE KOMIIO3UTHl HAa OCHOBE MAarHUTHBIX HAHOYACTUIl M UX MPUMEHEHUE B
MUKpO3JIeKTpoHKKe U dnektpornke CBY. (ITK-3)
20) TomumepHbIe U KepaMHYeCKUe MarHUTHbIe HAHOKOMIO3HTHI. (ITK-3)
21) KoMno3unuoHHble pajnonoriouiaonue MaTepruanbl Ha OCHOBE MarHUTHBIX HAHOCTPYKTYP
U UX IpUMEHEHHE B pa3HbiX o0nacTsx Texuuku. (ITK-3)
22) [IpumeHeHre MarHUTHBIX HAHOYACTHIL B MeauiinHe U 6uostoruu. (ITK-3)
Ilepeuens komnemenyuii (vacmu KomnemeHyuu), NPOGEPAEMbIX OUEHOUHHIM CPEOCHE0M
[IK-3 TrOTOBHOCTBIO aHATU3UPOBAaThb M CHUCTEMATU3UPOBATh PpE3YJIbTaThl HCCIEIOBaHUM,
MPEJCTaBIATh MaTEepUAIbl B BUJE HAYYHBIX OTYETOB, MyOIMKalUi, Mpe3eHTaluH.



Kpurtepuu oneHnBanusi pe3yJbTaToB 00y4eHHs

Oyenka Kpumepuu oyenusanus no sx3ameny
Bercoxui OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C8OUBWIUTE  3HAHUS,
yposens «5» YMeHUA, KOMMemeHyuu u meopemuteckuii mamepua be3 npobenos;
(omuno) BLINOTHUBUULL 8Ce 3A0aAHUs, NPe0yCMOMpPEHHble V4eOHbIM NIAAHOM HA
8bICOKOM KAYecmeeHHOM — YpOGHe, npakmuyeckue — HABbIKU
npogheccUOHAIbHO20 NPUMEHEHUS OC80EHHbIX 3HAHUU CHOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOWLO» 3ACHYyHCUBAem CMyOeHm, NPAKMuYecku NnoaHOCHbIO
VposeHb «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowio) Mmamepuan, yueOuvie 3A0AHUSL He OYEHeHbl MAKCUMANbHbIM YUCIOM
0an108, 8 OCHOBHOM CHOPMUPOBAL NPAKMUYECKIUE HABBIKU.
Ilopozosuiii OYEHKY «Y0081eMBOPUMENLHO» 3ACTYHCUBAET CMYOEHM, YACMUYHO C
yposenv «3» npobenamu  OCBOUBWULL  3HAHUS,  YMEHUs,  KOMNemeHyuu U
(yOoenemeopume | meopemudeckuii. mamepuai, MHo2ue yuyeOHvle 3a0anusi Jaubo He
JIbHO) 8bINOIHUL,  IUOO  OHU  OYEHEeHbl YUCIOM  0anno8  Oau3KuUM K
MUHUMATILHOMY, HEKOMOpble NPAKMu4ecKue Ha8blKu He ChopMUpo8aHul.
Munumanousiti | oyemky — «HeyOOB1EMBOPUMENbHOY  3ACLYHCUBAEM — CMYOeHm,  He
ypogensb «2» 0CBOUBWIULL  3HAHUS, YMEHUs, KOMNeMmeHyuu U meopemudecKull
(HeyOoosnemeopu | mamepuai, yueOHble 3a0aHUsl He 8bINOHUL, NPAKMUYeCcKue HABbIKU He
mevHo) cghopmuposatnwi.

OrneHOUYHBIC CpEICTBA JUISS WHBAIMJIOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUAYATBHBIX IICHX0(OU3MIESCKAX 0COOCHHOCTEH.

— TpU HEOOXOJUMOCTH WHBAIHMJIAM U JIAIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MTPEIOCTABIICTCS JOMOJHATESIIBHOE BPEeMsI JUTS TIOJITOTOBKY OTBETA HA dK3aMEHE;

— P TIPOBEICHUH TPOIIEYPHI OIICHUBAHUS PE3yIbTATOB O0YUCHHS MHBAIHMJIOB U JIHII C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI TPETyCMaTPUBACTCS HCITOJIb30BAaHIE TEXHUYECKUX
CpeACTB, HEOOXOMMBIX UM B CBSI3M C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSIMH;

— TIpY HEOOXOIUMOCTH 15l 00YJArOIIUXCSl ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 37I0POBBS
U WHBAIUIOB TMpOIEIypa OIECHUBAHHUA pPE3YIbTaTOB OOYYEHHUS 10 JUCHUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oneHMBaHUs Pe3ylbTaTOB OOYYCHHs] WHBAIMIOB W JIUI] C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEJOCTaBICHUE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OTPAaHUYCHHSIM WX 3J0POBbS W BOCIPHSITHS
nHpopMauu:

J1J1st AT ¢ HApYIICHUSIMHA 3PCHHS:

— B Ie4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM,

— B JopMe DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIAI] C HApYIICHUSIMH CITyXa!

— B [IeYaTHOU opme,

— B (JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JTUIL C HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amiapara:

— B [TIeYaTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedYeHb MOXET OBITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTa
oOyuaronuxcs.

5. Ilepeyenn y4eOHOI uTEpaTyphbl, HHPOPMALHOHHBIX PECYPCOB H TEXHOJIOT U
5.1. YueOnast quTepaTypa

1. Copokun, B. C. Marepuaibl U DIEMEHTBHI JSJCKTPOHHOW TEXHUKU. AKTHUBHBIC
JIMAIEKTPUKH, MAarHUTHBIC MaTepHUalibl, dJIEMEHTHI 3jekTpoHHoi TexHuku / Copokun B. C.,



AntunoB b. JI., Jlazapera H. Il. - 2-e¢ w3n., ucmp. - CII6. : Jlaws, 2021. - 384 c. -
https://e.lanbook.com/book/168894

2. Jlunee A. C. MexaHu3Mbl IEpPEeMarHWYMBAHUA MAarHUTHBIX MaTEpUAJIOB.
MopnenupoBanue  IpPOLIECCOB  II€peMarHu4uBaHus:  YueOHoe mnocobue. H3marenbcTBO
"MUCHC".2020. C. 49. https://e.lanbook.com/book/156005

3. bamuk A.Jl., JdukapeBa P.II., PomanoBa T.C. Marepuanbl 3JeKTPOHHON TEXHUKH.
[TonynpoBoanuku. IlpoBonHukoBbie Matepuanbl. MarHuTHele Marepuaisl: yueO. IlocoOwue.

WznarensctBo HoBocmOupckuii rocynapcTBeHHBIM TexHudeckuid yHuBepcuter. 2017. C. 99.
https://e.lanbook.com/book/118106

5.2. Ilepuoauueckasi JuTeparypa

1. Baser nanaeix komnannu «Mcert Beroy» http://dlib.eastview.com

2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

3. Hayano-teopernueckuit JKypHaJI «Dusznka TBEPAOTO Tea»
http://journals.ioffe.ru/journals/1

4. HayuHo-Teopernueckuil xypHas <«OKypHan SKCIEpUMEHTATbHOM U TEOPETUYECKOU
¢du3ukm» https://www.elibrary.ru/contents.asp?titleid=8682

5. Hayunsiii 0030pHbIH x)ypHaN «Ycnexu ¢pusnueckux Hayk» https://ufn.ru/

6. Hayunsiii 0030pHbIit xypHaT «Ycnexu xumun» https://www.uspkhim.ru/

7. HayuHo-npou3BoacTBEeHHBIN KypHan «HaHnotexHomoruu. Dxonorud. [Ipon3BoacTsoy.
https://www.elibrary.ru/title_about.asp?id=32568

5.3. NuTepHeT-pecypchbl, B TOM YHCJIe COBPeMEHHbIe MpPogecCHOHAIbHbIE 0a3bl
JAHHBIX U ]/IH(l)OpMalII/IOHHble CIIPAaBOYHBIEC CHCTEMbI

DJ1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. DBC «HOPAWT» https://urait.ru/

2. D5C «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHble 0a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6ubmuorexa (HOB) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE ApXUBBI BEAYIIUX 3aMaHbIX HAYUYHBIX KYypHAJIOB Ha Poccuiickoii
iatgopme HaydHbIx xypHatoB HOWMKOH http://archive.neicon.ru
7. HanumonanbHass 5SIeKTpOHHas OuOIMoTeKa (IOCTYm K DJIEKTPOHHON OuOmuoTexe
nuccepranuii Poccuiickoit rocynapcrennoi oubimorteku (PI'B) https://rusneb.ru/
8. Ilpesunmentckas omdanoreka uMm. b.H. Enprinna https://www.prlib.ru/
9. DmnekrponHas koyueknus Oxkchopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/

o~ wNpE



https://e.lanbook.com/book/168894
https://e.lanbook.com/book/156005
https://e.lanbook.com/book/118106
http://dlib.eastview.com/
https://grebennikon.ru/
http://journals.ioffe.ru/journals/1
https://www.elibrary.ru/contents.asp?titleid=8682
https://ufn.ru/
https://www.uspkhim.ru/
https://www.elibrary.ru/title_about.asp?id=32568
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/
18. VuuBepcuretrckas uadopmarpontas cuctema POCCHUS http://uisrussia.msu.ru

NudopmannonHbie CipaBoYHbIe CHCTEMBbI:
1. KoncynpranT Ilntoc - cipaBouHas nmpaBoBasi cucTeMa (JOCTYI 10 JIOKAIbHOM CETH ¢
KOMIIBIOTEPOB OMOINOTEKH )

Pecypcnbl cBoOOgHOTO 1OCTYNA:

1. AmepukaHcKas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TeKCTHI KaHAICKKUX quccepTanui http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHUCTEpPCTBO HAyKH U BhIciiero oopasosanus Poccuiickoit denepannn
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil moptai "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "EqmHoe 0kHO q0CTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas xoyutekius nupoBbiX 00pa3oBaTeNbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanpHbIil EHTP HHPOPMAILIMOHHO-00pa30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoekt 'ocynapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBovHo-uH(pOpMaIMOHHBIH TopTan "Pycckwuii s3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKHX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

12. Cnosapwu u sunukioneanu http://dic.academic.ru/;

13. Oo6pazoBarenbHblii mopran "Yue6a" http://www.ucheba.com/;

14. 3akonHomnpoekT "O6 o6pazoBanuu B Poccuiickoit deneparuu'. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

'

CoOcTBeHHbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPOPMALMOHHBbIE PecypChl

KyoI'Vy:

1. Cpema MOIyIbHOTO JUHAMUYECKoro ooydenus http://moodle.kubsu.ru

2. baza yueOHbIX IJIaHOB, YyueOHO-METOAUUECKUX KOMIUIEKCOB, IMyOINKALUNA U
koHpepenmwmit http://mschool.kubsu.ru/

3. bubmuorexa nHPOPMAMOHHBIX PeCypcoB Kadeapbl HHGOOPMAITMOHHBIX
oOpa3oBaTelIbHBIX TexHOJOTHH hitp://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB nokymenToB KyoIl'V http://docspace.kubsu.ru/

5. DOnexTtpoHHble OOpa3oBaTelbHbIEe pecypchl Kadeapbl MHPOPMAIMOHHBIX CHCTEM U
TexHosioruii B oOpasoBanun KyOI'Y u nHayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroaguyeckue yKazaHMsa s O0yYAalOIIMXCS 10 OCBOCHHMIO JMCUHMIIMHBI
(MoxyJis)

Ha camocrostensHyto paboTy cTylneHTOB, coriacHo TtpeboBanusMm PI'OC BO mno
HanpaBieHuto 11.03.04 DOnexkTtpoHuka UM HaHOZIEKTpoHMKAa mpoduns " HWHTerpanbHas
JJIEKTPOHUKA, (OTOHMKA M HaHOANEeKTpoHHKa', otBoautcs 47 wacoB CPC ot oOumeit
TPYAOEMKOCTH AUCHUILTHHBI «MarHutHble HaHomatepuansD» (144 wacoB). ConpoBoxIeHHE
CaMOCTOSTEJIbHON PabOThI CTYAEHTOB MOKET OBITh OPraHU30BAHO B CIEIYIOUINX OopMax:

— COCTaBJICHHEM WHAMBUAYAJIbHBIX IUIAHOB CAMOCTOSTENLHOW pabOThl KaXJI0To U3
CTY/IEHTOB C YKa3aHHUEM TEMbI U BUAOB 3aHATUH, (OPM U CPOKOB IPECTABICHHS PE3Y/IbTATOB;

— TpOBEJEHHEM KOHCYIbTalMW (MHIMBUAYAJIbHBIX WM TPYNIOBBIX), B TOM YHCIE C
MpPUMEHEHHEM AUCTAaHIIMOHHOM cpeibl 00ydeHHsI.
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Kputepuii onieHKH 3QPEKTUBHOCTH CaMOCTOSATEIBHONH pabOTHI CTYACHTOB (HOPMUPYETCS
B XOJI€ MPOMEXKYTOYHOIO KOHTPOJIS IPOLIECCA BBINOJHEHUS 3aJaHUM M OCYIIECTBIISIETCS Ha
OCHOBE Pa3JIMYHBIX CII0COOOB B3aUMO/IEHCTBUS.

B coorBerctBUM € O3TUM Npud MPOBEACHUM OINEPATUBHOIO KOHTPOJIS MOTYT
HCII0JIb30BATbCA  KOHTPOJIbHBIE BOIPOCHI K  COOTBETCTBYIOLIMM  pa3jellaM  OCHOBHOM
TUCIHIUTAHBI « MarHuTHbIC HAHOMATEPHAIIBIY.

KoHTpons ocymiecTBisieTcss MOCPEICTBOM YCTHOI'O OMpoca CTYJIEHTOB M0 OKOHYaHUH
W3YYCHUS TeM y4eOHOU NUCIHUIINHBI U BBIITOJIHCHUS TUChbMEHHBIX KOHTPOJIBHBIX padoT.

CorpoBoKICHHE CAMOCTOSTENHHON PA0OTHI CTYACHTOB TaKXKE OPraHM30BAHO B CIICAYFOIHX
dopmax:

— YCBOGHHE, JONOJHEHHE M BHUKAaHUE B pa3Oupaemble pas3/enbl TUCHUIUIMHBI TPH
IIOMOIIY 3HAHUH MOJTY4aeMbIX 10 CPEACTBAM U3YUEHHS] pEKOMEHAYEMOM JIMTEPaTyphl;

— IyTeM HamnucaHus pedepaTuBHBIX pabOT U aHAINU3 Pe3yJIbTaTa UX OTKPBITOTO JIOKIJIA/a;

— KOHCYJbTAIlMW, OPTaHW30BAHHBIC [JIsi Pa3bsICHEHUS NPOOJIEMHBIX MOMEHTOB TMIpPH
CaMOCTOSITEIBHOM M3Y4YE€HHUU TE€X WJIM UHBIX acleKTOB pa3/esioB ycBauBaeMoi MH(popMaluu B
JTUCITUTIITUHE.

K cpeacrBam oOecniedeHUs: OCBOCHHS TUCHUIUIMHBI «MarHUTHBIE HaHOMATEPUATIBI»
TaK)Ke OTHOCATCS JICKTPOHHBIC BAPUAHTHI JOTMOJHUTEIBHBIX YIeOHBIX, HAYIHO-TIOMYISPHBIX U
HAaYYHBIX U3JJaHUM 10 JAHHOW JUCUUILINHE.

B ocBoeHMM NUCIUIIIMHBI HHBAJTUAAMH W JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU
3I0pOBbsl 0OJIBIIOE 3HAYEHHE HMEET HHAMBHyaldbHas y4yeOHas paboTa (KOHCYJAbTallMH) —
JOTIOTHUTENBHOE pa3bsiCHEHHE y4eOHOro MaTepuana.

NunuBuayabHbIE KOHCYIBTAIMH IO TIPEAMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCOOCTBYIOUIUM MHJIMBUIyalIU3allMii 00Y4EeHHs U YCTAHOBJIEHUIO BOCIIMTATEIBHOTO KOHTAKTA
MEXIy TpernojaBareieM H OOYyJarolnuMCs WHBAJIUIOM WJIH JIMIOM C OTPaHUYEHHBIMU
BO3MOHOCTSIMU 3/I0POBbSI.

3aHATHSA JIeKIIMOHHOI0 THMNA SBISIOTCS OJHOW U3 OCHOBHBIX (hOpM 0O0ydeHHs
CTYIACHTOB, BO BpeMs KOTOPBIX CTYIAEHTaM IPEAOCTaBISIETCS BO3ZMOKHOCTh O3HAKOMMTHCS C
OCHOBHBIMH HAayYHO-TEOPETUUYECKUMH TMOJIOXKEHUSIMH, MpodIeMamMu AUCUUILIHHBI, MOTYyYUTh
HE0OX0IMMOe HampaBiieHHEe U PEKOMEHJAINH IJIi CaMOCTOSATENbHON paboThl ¢ yueOHUKaMH,
y4eOHBIMH TOCOOMSIMH, TPU TOArOTOBKE K CEMUHApCKUM 3aHATHAM. Jlekuus sBusercs
Pe3yJIbTaTOM KPOIOTIMBOIM MOATOTOBKU MpPENoAaBaTelisd, U3y4eHUs U 000O0IIeHHUs] HAyYHOU U
yueOHo nureparypsl. CTONb ke yCepaHOU N0JKHA ObITh M MOATOTOBKA CTYJACHTa HaKaHyHE
JIEKIIMH, TOCPEJCTBOM M3y4EHHS] COOTBETCTBYIOIIEH y4eOHOM JUTEpaTyphl, IOBTOPEHUS paHee
MIPONJICHHBIX TEM.

Bo Bpems nekuuu ciemyer 3amucaTh AAaTy €€ MPOBEACHUSA, TeMy, IUIaH JIEKIHH,
BOIPOCHI, KOTOPbIE BEIHOCATCS Ha CAMOCTOATEIbHOE N3YUYE€HHUE, OTMETUTh HOBUHKH Y4eOHOH U
HAy4yHOM  JUTEpaTyphl, pEKOMEHAOBaHHbIE JEeKTOpoM. CTyneHTaM  pPEeKOMEHIyeTcs
KOHCIIEKTUPOBAaTh €€ OCHOBHBIEC TOJIOKEHHUs, HE CTOMUT MBITAThCSA JOCIOBHO 3amucaTh BCIO
JIEKIMI0, TOCKOJbKY CKOpPOCTh JIGKIIMM HE paccuyuTaHa Ha JOCIOBHOE BOCIIPOM3BEICHUE
BBICTYIUICHHUS JIEKTOpa B KOHCIIEKTE, T€M HE MEHEe OHa SIBJISIeTCS JOCTAaTOYHOW ISl TOTO,
9TOOBl CTYJEHT CMOT HE TOJBKO YCBOWTH, HO M 3auKcHpoBaTh Ha Oymare CyIIHOCTb
3aTPOHYTBIX JIEKTOPOM IMpoOJieM, BBIBOJBI, a TaKXKe Y3JOBble MOMEHTBHI, Ha KOTOpHIE
oOpariaercsi ocoboe BHUMaHHUE B X01€ JIEKIUU. Ha JTeKI CTyIeHTy peKOMEHAYeTCsl UMETh Ha
CTOJIaX TMOMHUMO KOHCIEKTOB TaKXke MporpamMmy Kypca, KoTtopas OyAeT crnocoOCTBOBaTh
Pa3BUTHI0 MHEMOHHMYECKOW MaMSTH, BO3HUKHOBEHHUIO aCCOLMALMNA MEXJy BBICTYIUICHHEM
JIEKTOpa U MPOTPaMMHBIMH BOIIpOCcaMu. B cilydae BOSHHKHOBEHHSI Y CTY/ICHTA MO XOAY JIEKIIUU
BOIPOCOB, MX CIEIYeT 3a/1aBaTh Cpa3y K€ WU B KOHIIE JIEKIMH B CIEIHAILHO OTBEICHHOE IS
3TOTO BpEMSL.

3aHATHS CEMHUHAPCKOr0 THNA TMPEICTaBISIOT cO00W OIHY M3 BaxHBIX (opm
CaMOCTOSITENIbHOM PabOThl CTyAeHTOB. [IOATOTOBKA K MPAKTUYECKUM 3aHSATHUSM HE MOKET
OTPAHUYUTHCS CIyIIaHWEM JIeKIUH, a TpenoJiaraeT MPEeIBAPUTEIBHYI0 CaMOCTOSATEIbHYIO



paboTy CTYIEHTOB B COOTBETCTBUHM C METOAMYECKHMMH pPa3pabOTKaMH 10  KaKIOH
3aIJIaHUPOBAHHON TEME.

B opraHmsanmuu = NOpakTHYECKMX 3aHATUM  pEalu3yeTcsi IPUHLMI  COBMECTHOM
NeATeNbHOCTH, cOoTBOpuecTBa. CeMUHAap TaKXKe SBISETCA BakHEHmIeH (opMON yCBOCHHS
3HaHMN. B mporecce MOAroTOBKM K CEMHUHAPY 3aKpPEIUISIOTCS U YTOUHSIIOTCS Y)KE€ U3BECTHBIE U
OCBaMBarOTCs HOBbIE KaTeropuu. CeMHmHap Kak pa3BUBaIolIas, akTUBHas (opma Y4eOHOTO
mporecca CnocoOCTBYeT BBIPAOOTKE CAaMOCTOSTEILHOTO MBIIUICHUS CTYACHTA, (OPMUPOBAHHIO
MH(GOPMAIIMOHHOH KYJIBTYPHI.

CamocrosiTesibHasi padoTra COJEPKUT CIEAYIOLIUME BHAbl Y4eOHOW J1eATENbHOCTU
CTYIECHTOB:

—  TEOPETHUYECKYI0 CaMOIOATOTOBKY K JIa0OpaTOPHBIM 3aHATHSIM U K 3a4eTy IO
KOHCITEKTaM U y4eOHOH JIuTeparype;

— oQopMIIEHHE OTHETOB IO pe3yjbTaTaM JabopaTOPHBIX padboT (O BBIIOJHEHHOU
abopaTOpHON paboTe CTYACHTHl OTYUTHIBAIOTCS MPETOAaBATEINI0 Ha CIEAYIOIEM (0OUepeaHOM)
1a00paTOPHOM 3aHSITUH);

—  TOAroTOBKa pedepara Mo 0OAHON U3 TeM YUeOHOW TUCIUTIIIUHBI;

—  TOJrOTOBKA MpE3eHTalMH M0 TeMe pedepara U BBICTYIUIEHHE C I0KJIaJ0M Ha OJJHOM
U3 JIEKLIMOHHBIX 3aHATHIL.

CryneHTy HE0OXOJIMMO CHCTEMAaTHYEeCKH paboTaTh B TE€UYEHHE CEMECTpa MO H3YUYEHHUIO
TEOPETUYECKOT0 MaTepHalia U MpuoOPETEeHUIO HABBIKOB AKCIIEPUMEHTAIbHON PabOTHI.

Jlyis 3amoMuHaHus JIEKIIMOHHOTO MarepHuaia (B TOM 4YMCIE€ M B MEPHUOJ MOJITOTOBKU K
3a4eTy) CTYJIEHTY HEOOXOAMMO XOpOIIO 3HATh CBOWCTBA MaMATH M AKTHUBHO MOJIb30BATHCS
MHEMOTEXHUYECKUMH TpueMaMu. MeToanyecKkue peKOMEHJAalMH IO 3alOMUHAHUIO MOXKHO
HalTH U B IHTEepHETE O KIIIOUEBBIM CIIOBAM: «IaMSTh», KMHEMOHUKa», «(MHEMOTEXHHUKA», «KAK
3allOMHUTH yueOHBIH MaTepuam». JKenaTenbHO TakKe O3HAKOMUTBCS C IpUEMaMu
KOHCIIEKTUPOBAaHUA, T.€. CO CHOCOOAMM COKpallleHHs 3alich CJIOB M CIIOBOCOYETaHUIA,
HampuMmep, MPUMEHSEMBbIMU B CJIOBAPSIX U SHIUKIONEAUSX.

B ocBoeHMM AMCHUIIIMHBI MHBAJIMAAMH U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3I0POBBsI OOJIBIIIOE 3HAYEHHWE WMEET WHIWBHUAyalbHas ydeOHas paboTa (KOHCYJIbTAIMH) —
JOTIOTHUTEIBHOE pa3bsiCHEHHE y4eOHOTo MaTepHaa.

JoxkJyiag — 3T0 pe3yabTaT CaMOCTOSTENBHONW PaOdOThI CTYJIEHTA, TIPEICTABIISIONINN cO00#
KpaTKOE YCTHOE U3JIOKEHHE B TEUEHUHU 5-8 MHUHYT pe3ylbTaTOB TEOPETHUECKOTO aHAIHU3a WU
SKCIEPUMEHTAJILHOTO KCCIEI0BaHUS B paMKaxX oOINpeiesieHHOW HaydyHoll Tembl. B xone
MyOJIMYHOTO AOKIaJa CTYAEHT JOJKEH PAacKpbITh CYTh aHAIM3UpPyeMOW paOOThl U BbICKa3aTh
coOCTBEHHBIE B3Il HA paccCMaTpUBaeMbIe MPOOIEMBI.

[ToaroTroBka oKiIa/10B HEOOXOAUMA B LIESAX MPUOOPETEHUS CTYAEHTaMU HEO0OX0IUMOM
npodeccuoHaIbHON TMOArOTOBKH, PAa3BUTHS YMEHUS M HABBIKOB CAMOCTOATEIHHOTO IMOWCKA U
aHaJl3a HAaYYHbIX HUCTOYHHUKOB. C MOMOIIBIO JOKJIAAa CTYIEHTHl MPU €ro MPOCIYyIIMBAHUH
ri1y0e MOCTUTAIOT CIIOXKHBIE MPOOIEMBbI Kypca, y4aTcs IAKOHUYHO MepecKa3bIBaTh COACPKUMOE
HAy4YHBIX HICTOYHUKOB, 0000IIIaTh BEIBOIBI U JIENIaTh 3aKIII0OUCHHE.

[ToarotoBka pAokiIaga CHOCOOCTBYET (OPMUPOBAHMIO YMEHHUS TOHMCKA HAyYHBIX
HCTOYHUKOB U Pa3BUTHIO YMEHHS aHAIM3UPOBATh HAYYHBIE CTAThU M COOOIICHHUS.

KauecTBo nmokmama oneHHMBaeTCs MO TOMY, HACKOJBKO €ro COJAEp)KaHHE COOTBETCTBYET
3aJlaHHOM Teme, KaKhe HCIOIb30BaHbl MEPBOUCTOYHUKHM, HACKOJBKO TOCIEI0BAaTENIbHO OH
U3JI0KEH.

OOBEKTUBHOCTh OLIEHKH pabOThl IpenojaBaTeleM 3aKJII0YaeTcsl B OIpeNeIeHUH ee
MOJIOKUTEIBHBIX M OTPHUIATENIBHBIX CTOPOH, MO COBOKYNMHOCTH KOTOPBIX OH OKOHYAaTEJIbHO
OLIEHUBAET IpeJICTaBlIeHHYIO paboTy. [Ipu oTpunarensHoil penen3un padboTa Bo3BpalaeTcs Ha
N0pabOTKy C TOCIEIYIOIUM MpPEJCTABICHUEM Ha TOBTOPHYIO IMPOBEPKY C INPHIOKEHUEM
3aMEYaHMil, clIeJJaHHBIX TPENogaBaTEIeM.

C TOukM 3peHHs METOJAMKH MpPOBEACHHUS CEMUHAp TNpeAcTaBiIseT  coOoit
KOMOMHUPOBAHHYIO, UHTETPAaTHBHYIO (hopMy ydeOHOro 3aHATHA. J[7Is MOATOTOBKM M TOYHOTO H



[IOJIHOTO OTBETa HA CEMUHAPCKOM 3aHATUHU CTYIEHTY HEOOXOAMMO CEPbE3HO M OCHOBATEIbHO
MOJATOTOBUTHCS. Jls1 3TOTO OH JOJDKEH YMeTh paboTarh ¢ y4eOHOW M JIOTOJHHUTEIHHOU
JUTEPaTypOi, a TakKe 3HATh OCHOBHBIE KPUTEPHUHU Ui HANHMCaHUs pedepara WM MOArOTOBKH
JOKJIaJa, €CIM CEMHHAp MPOXOIUT B AaHHOH (opme. B koHIIE 3aHATHS, TOCIE MOBEICHUS €I0
HUTOTOB IMMpenoaaBaTcyicM CTYACHTaAM PCKOMCHAYCTCA BHCCTH H3MCHCHHA B CBOU KOHCIICKTHI,
OTMETUTh MH(POPMAIUIO, MPO3BYUYABIIYIO B BBICTYIJICHUSX APYTUX CTYAECHTOB, JOIOJIHEHUS,
C/I€TIaHHbIE NIPETIOAABATEIEM U HE OTPAKEHHbIE B KOHCIIEKTE.

B ocBoennn JUCHUIINIMHBI MHBAJIMJAMU W JIMDaMXU C OTPpaHWMYCHHBIMHU BO3MOKHOCTAMH
310pOBbsl OOJIBIIOE 3HAYEHME HMEET WHJMBHJyalibHas ydeOHas pabora (KOHCYJIbTallMU) —
JIONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOTr0 MaTepuana.

I/IHILI/IBI/II[yaJII)HI)IC KOHCYJIbTalMU 110 MPCIMETY ABJIAIOTCA BaXHBIM q)aKTOPOM,
CHOCO6CTByIOHII/IM HHIUBUAYyAJIU3allnn O6y‘-I€HI/I$I MU YCTAHOBJICHHUIO BOCIIMTATCIIbHOI'O KOHTAKTa
MCXKIAY MOpernoJgaBaTciicM U O6yanOHIHMC$I HWHBaAJILIOM WJIX JIMOOM C OI'PaHUYCHHBIMU

BO3MOXHOCTAMMU 3J0POBbA.

7. MaTepuajibHO-TeXHUYECKOe ofecriedeHne 1o JUCHUIInHe (MOLYI10)

HaumenoBanue CIICIIMAJIBHBIX

OCHaIIIEHHOCTh CIEeIaIbHbIX

HepequL JIMIOCH3UOHHOI'O

NIOMELEHUM MIOMELIEHUI MPOrpaMMHOI0 00eCTIeeHHsI
VueOHble ayANTOPUH IS Mebenb: yueOHas medens 1. Onepanmonnas cucrema MS
IPOBEIEHHUS 3aHSITUN Texanueckue cpencrea | Windows (© Microsoft
JeKIIMOHHOTO THIIA 0OyueHus: OKpaH, IpoekTop, | Corporation).
KOMITBIOTEp 2. NaTerpupoBaHHOE OPHCHOE

npuioxenue MS Office (©
Microsoft Corporation).

3. I[IporpammHoOe obecriedeHue st
OpraHU3alLli{ YIIPaBIIEMOr0 1
Oe3omacHoro pocryna B VIHTEpHET.
4. IlporpamMmMHOe oOecriedeHue A
6e3omacHoit paboTsr Ha
KOMIThIOTEpE - ¢aiinoBbiit
AQHTHBUPYC, TOYTOBBIH AaHTUBHPYC,
Be0-aHTHBHPYC M CETEBOH dKpaH

Y4eOHble ayauTOpUN s
MPOBEJICHUS 3aHATUN
CEMHHAPCKOTO THUTIA,
TPYMIIOBBIX U HHIUBUAYAIbHBIX
KOHCYJIbTallMi, TEKYILETOo
KOHTPOJISL ¥ IPOMEXYTOUHOU
aTTeCTaIlIH

Mebenb: yaeOHass meOenn

Texuuueckue CpeicTBa
oOy4JeHHs: DJKpaH, MPOEKTOp,
KOMIIBIOTEP

1. Onepanmonnas cucrema MS
Windows (© Microsoft
Corporation).

2. UurerpupoBanHoe oducHoe
npunoxenue MS Office (©
Microsoft Corporation).

3. I[IporpammHOeE 0GecTiedeHUE IS
OpraHU3aLi{ YIPaBIIEeMOro 1
Oe3omacHoro pocryna B VIHTEpHET.
4. IlporpammHOe oOecriedeHue IIst
Oe3omacHoit paboTsl Ha
KOMIThIOTEPE - GaiinoBsit
AQHTHBUPYC, TOYTOBBIA AaHTUBHPYC,
Be0-aHTHBHPYC M CETEBOI dKpaH

Yuebnsie ayauropun A21 u
A22 HOLI ICCH KyOI'Y mns
MpOBeIeHNs J1a00paTOPHBIX
3aHATUN

OO6opynoBaHue: BEITSKHbIE
mKadbl XUMUYECKHE,
3JEKTPOIINTKH J1a0OpaTOPHEIE,
3JIEKTPOHHBIE BECHI,
CYIIMIIBHBIN mIKad, pacTpOBBINA
3JIEKTPOHHBIH MUKPOCKOI
CBEPXBBICOKOI'0 Pa3peleHus
JEOL JSM7500F, ciektpomeTp
3JIEKTPOHHOT'0 NTapaMarHUTHOTO
pe3onanca JEOL JES-FA300,
yCTaHOBKA MarHeTpOHHOTO

1. Onepanonnas cucrema MS
Windows (© Microsoft
Corporation).

2. NurerpupoBanHoe oducHoe
npmwiokerne MS Office (O
Microsoft Corporation).

3. [IporpammHOE 0OecTIeUeHNE TS
OpraHU3allH{ YIPaBIIEeMOro 1
Oe3omnacHoro gocryna B VIHTepHET.
4. IIporpammHOe obecriedeHre s
6e3omacHoil paboTHI HA
KOMITbIOTEpE — (haiIoBBII




naneuienus Q150T ES. AHTHBHUPYC, TIOYTOBBIA aHTUBHPYC,

Be0-aHTHUBHPYC U CETEBOM IKpaH.

Hdns camocTosATeNbHOW — paboThl  OOydalOMmMXCS — MPEeIyCMOTPEHBl  MOMEIICHUS,
YKOMIUIEKTOBAaHHBIE CIIEIHATM3UPOBAHHON MeOeIblo, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM ¢
BO3MOJKHOCTBIO MOJKIIIOUEHUSI K ceTu «MHTepHEeT» M o0ecreyeHneM J0CTyma B JICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCHTETA.

HaunmenoBanue nomMenienuii s
CaMOCTOSITETILHONW PabOTHI

OcHaIleHHOCTh TTOMEIICHUH IS
CaMOCTOSITEIILHOH PaOOTHI

HepequL JIMIOCH3UOHHOI'O
IporpaMMHOro obecrnieueHus

00yJaromuxcst o0y4arommxcst

[Tomemenue juis Mebenb: yueOHas medenb 1. Onepauyonnas cucrema

CaMOCTOSATENbHON PaboOThI Kommekt  cnenuanusuposannoii | MS Windows (© Microsoft

00y4Jaromuxcst (YUTAIBHBINA 321 | MEOEIH: KOMIIBIOTEPHBIE CTOJIBI Corporation).

Hayuroit 6ubanorexn) OGopyioBaHuE: KOMITboTepHas | & VIHTETPHpOBaHHoe opucHoe

npuioxenne MS Office (©

TEXHHKA € - TIOMCHOUCHIEM K| \picrosoft Corporation).
HEQOPMAIHOHHO- . 3. IlporpaMMHoOe obecrieueHue
KOMMYHUKaIlHOHHON CeTH | 1115 oprasm3amm
«MHTepHeT» M JOCTYHOM B | ynpapiseMoro i 6e30MacHoro
QJICKTPOHHYIO I/IH(l)OpMaHI/IOHHO- JI0CTyIa B I/IHTepHeT.
0o0pa3oBaTEIbHYIO cpeny | 4. IIporpamMmmHOe obecrieyeHre
00pazoBaTenbHON opraHu3anuy, | s OeszonacHoi paboThl Ha
BeO-KaMephl, KOMMYHMKAIIHOHHOE | KOMIbioTepe —  (aiinoBbiid
obopymoBanue, obecrneunBaromee | AHTUBUPYC, TOYTOBBIH

JIOCTYTI K CETH MHTEPHET (MIPOBOAHOE
coelMHeHWe U OecmpoBOAHOE
coenuaenue 1o texuonorun Wi-Fi)

AQHTUBUPYC, BeO-aHTUBUPYC H
CETEBOM DKpaH.

[Tomemenue qmst
CaMOCTOSTEIBHON pabOThI
obygarommmxcs (aym.203)

Mebenb: yaeOHass meOenn

Kommuiekt CIIeMATM3UPOBAHHON
MeOemr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMIThIOTEpHAS
TEXHHKa C  TOAKIIOYEHHEM K
uH(OPMAITIOHHO-
KOMMYHUKaIITMOHHOM
«AHTepHer» U
3JIEKTPOHHYIO

ceTH
IOCTYyIIOM B
HHPOPMAITHOHHO-
00pa3oBaTeNbHYIO cpemy
o0pa3oBaTenbHOI OpraHU3aINy,
BeO-KaMephl, KOMMYHHKAaIHOHHOE
obopymoBaHue, obecrednBaroIee
JIOCTYTI K CeTH MHTEPHET (IIPOBOTHOE
COeMHEeHnEe | OecrpoBOAHOE
coenuHenne 1o texaomorun Wi-Fi)




