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I. AHHOTAIIUA

1. Heanb 1 32124 JUCUUIJINHBI

Heabro 0CBOEHUS TUCHUILIUHBI SBIIAETCS (DOPMUPOBAHKE Y CTYJICHTOB 3HAHUN O
(dakTOpax, BIUAIOMMX Ha (HOPMHUPOBAHUE TUCTEPE3UCHBIX CBOWCTB KPHUCTALIUYCCKUX
MarHUTOMSTKUX M MarHUTOTBEPIBbIX  MAaTE€pUAlOB, KOTOpbIE  OMPEACIAIOTCS
OCOOEHHOCTSIMU HMX CTPYKTYPHOTO COCTOSIHUSI, TEXHOJIOTHYECKUMHU YCIOBUSMH HUX
MOJIYYCHHUsSI, YTO B CBOK OYEpedb OMPEASIsIeT OCOOEHHOCTH TPOIECCOB
HaAMarHU4YMBaHUs, NEPEMarHUYMBAaHUS M MEXaHU3Mbl (POPMHUPOBAHUS KOIPIUTHUBHOM
cwibl. JluctunamHa HampaBieHa Ha (GOPMUPOBAHUE Y OOYYAIONIUXCS CIIOCOOHOCTH
CBOOOJTHO OPUEHTHUPOBATHCS B MHOTOOOpA3HH COBPEMEHHBIX MAarHUTHBIX MaTEPUAJIOB U
UCIIOJIb30BaTh HX B TEXHUYECKUX YCTPOMCTBAX, a Takke pa3pabaTbiBaTb HOBbBIC
MarHUTHBIC MaTepUaIbl C 3aIaHHBIMU CBOHCTBAMH.

3agauyaMm OCBOCHUS TUCIMIUIUHBI SBISIOTCS

— TMOJy4YeHWE 3HAaHUKA 00 OCHOBHBIX KJAcCcaX COBPEMEHHBIX MAarHUTHBIX
MaTepHaIOB U OCOOCHHOCTSIX MX MPAKTUYECKOTO MPUMEHEHUS;

— TIOHWMAaHWE B3aWMOCBS3U THCTEPE3WCHBIX MPOIIECCOB B PEATbHBIX MAarHETHKAX C
O0COOEHHOCTSIMU MX CTPYKTYPHOTO COCTOSIHUS,

— (opmupoBanue 0OIUX TMPEACTABICHUN O KPUCTAUIMYECKOW CTPYKType H
OCHOBHBIX THIAX JMe()EKTOB KPUCTAIMYECKUX PEIICTOK, a TaKKe O IMPOoIleccax,
MPOUCXOASIUX € JedeKTaMu 10 BIUSHUEM BHEIIHMX BO3ACHCTBUN U
BO3JICHCTBHH 3THUX TPOIECCOB HA OCHOBHBIE MarHUTHBIC CBOMCTBA MAaTCPUAJIOB,;

— mnpuoOpeTeHne OnbITa aHanu3a (U3UYECKUX SBJICHUM U TMPOIECCOB B 00JACTH

MAaravuTHBIX MAaTCPpHUAJIOB H IIOATOTOBKH OTYCTA II0 TCMC UCCIICTOBAHMA.

2. Mecro nucuuniannsl B cTpykrype OOII
Jucinmuimaa  «®PuU3MKa MarHUTHBIX MAaTEpUANIOB» HU3Y4aeTcs B MOJIYJIE
«MaruutHbele Matepuainsl B panuodusuke» bioka 1. JJucuuniauHbel 4actd yueOHOTO

m1aHa, GopMUPYEMOi YIaCTHIUKAMU 00pa30BaTEIIbHBIX OTHOIICHHH.



Jlst

MPEIIIECTBYIOMMUM  TUCUUILUIAHAM

YCIICIIHOIO OCBOCHMUA
(I)I/IBI/I‘IGCKOFO MCTAJNIOBCACHU ).

M3y4eHHs KypcoB «/loMeHHas

«DPusznueckasa

CTPYKTypa MAarHeTHUKOBY,

JUCIIUITIINHBI H€O6XOI[I/IMBI 3HaHUA 10

kpuctauorpadpus», «OCHOBBI

HMucnumuinHa HeoOxoauMma IS MOCIETYIOIIEro

«MukpoMaraeTusm»,

«Hpoueccm MNepCMariHn4nuBaHusd MATrHCTUKOBY. HpO(bGCCI/IOHaJIBHBIC KOMIICTCHIINH,

dbopmupyeMble TpU OCBOCHUU JAUCIUILIUHBI,

IIPOM3BOJICTBEHHOM W  MNPEAJUIUIOMHOM TPAKTHK U

KBaTM(UKAIIMOHHON PaOOTHI.

HEOOXOJUMBI JIJISl  TIPOXOXKICHUS

IIOATOTOBKH BBIHYCKHOfI

3. O0bemMm aucuuIIMHBI: 4 3aueTHble enuHHUIB], 144 akajgeMHYeCKHUX dYaca, B

TOM YHUCJIE.

KOHTAKTHAasl ayUTOPHAsi padoTa: jekiuy 28 9acoB, MPaKTHYECKUE 3aHITHSI 28

JacoB;

KOHTAKTHAasi BHeayauTopHas padora: 10 yacos, B TOM yucie KypcoBasi paborta

10 gacos.

caMoCTosiITe/IbHAs padoTa: /8 4acoB, B TOM UKCJIE KOHTPOJIb 27 4acoB.

4. Ilnanupyemblie pe3yJibTATHI 00y4eHHUs] MO JUCHUILIMHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOrPAMMBbI

[Tnanupyemble pe3yabTaThl OCBOCHHS
o0pa30BaTenbHOM MPOrpaMMbl

(bopMupyembie KOMIETEHITHN )

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIMHE

VK-1. CnocoGeH oCylIecTBIATh IOMCK,
KPUTUYCCKHUI aHAIN3 U CHHTE3 WHPOpMAIIHH,
NPUMEHSATh CUCTEMHBIH MOJIXO/ ISl PELICHUS
MOCTABJICHHBIX 3371a4.

VK-1.1. Ananusupyet 3aaady, BblIenss ee 0a3oBble
COCTABJISIOIIHE.

VK-1.2. Onpenenser, UHTEPHPETUPYET U PAHKUPYET
uHpopmaruzo, TpebyeMyto TUTSt perieHus
MOCTaBJIEHHOW 3aJ1auu.

VYK-1.3. OcymecTBinsieT TOUCK WHGOPMAHUU IS
pelIeHHs TOCTAaBICHHOM 3aJauul 110 Pa3IMYHBIM THIIaM
3aIpOCOB.

VK-1.5. PaccmarpuBaer W mnpeajaraetT BO3MOKHBIE
BapHaHTHl PEIICHHUs TIOCTABICHHON 3a/a4M, OIICHUBAs
UX JOCTOMHCTBA U HEJJOCTATKH.

[IK-4. CrnocobeH mMpoOBOAWTH  HAYYHO-
HCCIIEN0BATENLCKUE 51 OIIBITHO-
KOHCTPYKTOPCKHE pa3paboTKu o

[IK-4.1. OcymectBusier cOop, 00pabOTKy, aHATU3 U
00001IEeHne MepPeI0BOTO OTEYECTBEHHOT'O 5
MG)K}IYHaPO,HHOFO OIIbITA B COOTBeTCTBYIOH_[eﬁ




OTACJIbHBIM pas3jicjiaM TCMBI.

00J1aCTH UCCIEIOBAaHUM.
[IK-4.2. Tlpumenser
TEXHUYECKOH MH(OpMAIIHH.

METO/IbI

aHaM3a Hay4JHO-

5. (I)opMa HpOMe)l(yTO‘IHOﬁ aTTeCTallii M1 CEMECTP NMPOXOKIACHUA

JK3aMeH B 6 CEMECTDE.

6. SAA3bIK NpenogaBaHUsA. PyCCKHUM.

1. Conepxxanue IMCHMIIMHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3jejiamM) ¢

YKazaHue€eM OTBCACHHOI0O HAa HHUX KOJIHYECTBA AKAJICMHYCCKHX YacOB M BH/10B

Y4eOHBbIX 3aHATHH.

1./1151 CTy1IeHTOB 04HOI1 (popMBbI 00yUeHUA

VY4eOHast mporpamma — Bcero KonTakTHas pabora (4ac.) Camocros
HauMEHOBaHME pa3fesioB U TeM | (dac.) Jlekiun [Ipaktuueckue | Koutponar | TeapHas
3aHSTHS camocTosT | pabota, B
€IbHOM TOM 4YHCIIE
paboter (B | KoHTpoas
TOM YHCJIC (dac.)
KypcoBast
pabora)
BCETO | B T.4. | BCEro | B T.4.
I1I1 111
Beenenne. ®usnka MarHuTHBIX | 4 1 1 2
MaTEepHaJIoB - OJIUH U3
BXHEHIIINX pa3/ieloB
COBpEMEHHOM (PU3UKHU TBEPIOTO
tena. [I[ppuMeHeHre MarHUTHBIX
MaTEepUajoB B PA3TUYHBIX
OTpacCIIIX TeXHUKH.
OCHOBHBIC MarHUTHBIC 4 1 1 2

XapaKTepI/ICTI/IKI/I MAardmuTHBIX
Marepuanos. Kpusas
HaMarHWY1BaHM.
HamaramueHHOCTh HACHIIIEHHUS,
WHIYKIIHSI, MAarHUTHAS
MIPOHUIIAEMOCTb,
BOCHpI/II/IM‘—II/IBOCTB. BI/I}II)I
MaFHHTHOﬁ HpOHI/IHaeMOCTI/I 158
ux onpexaenenue. [lerns
MArdvuTHOT O rHCTepe3Hca.
OcHOBHBIE TapaMeTphl NETIIN
MarHUTHOTO THUCTepe3uca.
[IpenenbHast 1 YacTHBIE NETIIH




MarHuTHOTO THCTEepe3uca,
KpHUBBIE Bo3BpaTa. CTaTHueckas
U TMHAMHYECKasl ETIN
rUcTepe3uca.

OCHOBHBIE THUIIBI
B3aMMOJICHCTBUM B MarHUTHBIX
Marepuaiax, OTBETCTBEHHBIE 3a
(hopMUPOBaHHE UX CBONCTB:
0oOMeHHOE,
MarHUTOKPUCTANINYECKOE,
MarHuTOYIpyroe,
MarHuTOCTaTHYECKOEC.
OcHoBHBIE (PaKTOPBHI,
BJIMAIONINE HA MAarHUTHBIE U
ANEKTPUYECKHE CBOMCTBA
MarHUTHBIX MaTepPUaJIOB:
XUMHYECKHH COCTaB,
KPUCTAJUTMYECKasi CTPYKTYpa,
aTOMHOE YIOPSAI0UYCHHE,
NePEeKThl KPUCTATTHICCKOM
pemietku. CTpyKTYpHO-
YyBCTBUTEJIbHBIEC U CTPYKTYPHO-
HEYYBCTBUTEIbHBIC MATHUTHBIE
CBOICTBA.

DHeprus NOCTOSHHOTO MarHUTA.
DHeprus HaMarHUYEHHOT O Tela.
I'padnueckuii cnocod
orpezeNeHus] MaKCUMaJIbHOTO
OHEPreTUYECKOT0 IPOU3BEACHUS
(BH)max 1 ero ucrnonab3oBaHHE
JUI OLICHKU HEPTUH
MarHMTHOIO MaTepuaa.
Pabouas Touka NOCTOSITHHOTO
Maraurta. CriocoObl MoJTy4yeHus
pa3MarHM4e€HHOTO COCTOSIHHUS.

MarsuTHbIE CBOMCTBA
MAaTepUaJIOB B IEPEMEHHBIX
MarHuTHBIX TTOJISX.
JlnHamuyeckas kpuBas
HaMarHU4YUBaHUS U TIETIISI
rucrepesuca. MaruutHas
MPOHUIIAEMOCTh. PU3MYECKHI
CMBICJI COCTABJISIONINX
MAarHMTHON TPOHUIIAEMOCTH.

MarsuToMsarkue u




MarHUTOTBEP/IbIe MATHUTHbIC
Marepuansl. Puznueckue
OCHOBBI MX KIaCCU(PUKAIIH.
[IpenBapuTenbHbIe CBeEHUS 00
OCHOBHBIX I'PYyIIIax MarHUTHBIX
MaTepHaoB.

MarsuTHbIE MaTepHUAaIIbI C
HanOOJIbIIEH
HaMarHUYEHHOCTHIO
HACBIIICHUS (3KeTe30,
KEIIe30K00aIbTOBBIE CILIABHI).
XHUMHUYECKHUM COCTaB.
Kpucramimaeckas cTpykTypa.
OCHOBHbBIE MArHUTHBIE
CBOWCTBA, BIIMSIHUE MTPUMECEi
Ha X0 KpUBOM
HaMarHMYUBaHUs, HHIYKIHIO,
3JIEKTPOCOMPOTUBIICHHE.
[TepcreKTHBBI TTOBBIIICHUS
KayecTBa.

BricokornpoHuiiaembie
MarHUTHBIE MaTepPHAIIbI C
MaJIbIMU TOTEPSIMU TIPU
MepeMarHi4uBaHUM C YaCTOTON
50 'y (KpeMHHUCTOE KENe30).
XuMHUYecKui coctas, Binmsaue
coJiepKaHusl KpEMHUS Ha
OCHOBHBIC MarHUTHBIE
cBoiicTBa. Kpucramnunueckas
CTPYKTYpa, KpUcTajlIndecKas
TeKCTypa. Bnusinue
CYOCTPYKTYpHI U TJIACTUYECKON
nepopMai Ha KOSPLUUTUBHYIO
cuny. TexHomorus
M3TOTOBJIEHUS] KPEMHUCTOTO
xenesa. Tepmuueckas
00paboTKa U BIUSHHE €€
PEKMMOB HA MAarHUTHBIC
XapaKTePUCTHKH.
TepmomaruuTHast o6padoTka.
Oco0eHHOCTH JOMEHHON
ctpyktypsl. Kiaccudukanmst
ctraneit o 'OCT u ocHOBHbIE
MAarHUTHBIE CBOMCTBA.
[TepcrieKTHBBI TOBBILICHUS




KadeCTBa.

MarsuTHbIe MaTepUabl C
MMOHUKEHHBIMH TOTEPSMU
SHEPTUHU NpU
MepeMarHM4MBaHuN B MOJISIX
3ByKOBBIX yacToT (400-20000
I'mm). BiiusiHue XxumMu4aeckoro
COCTaBa Ha MarHUTHbBIC
CBOMCTBA, 3aBUCHUMOCTD
MarHUTHBIX MOTEPH U
KO3PLMUTUBHOW CHJIBI OT
TonmuHbl aucta. [lotepu Ha
TUCTEPE3UC, BUXPEBBIE TOKH,
JOTIOJIHUTENBHBIE TOTEPH,
CIOCOOBI pa3/ieleHHs OTEPb.
[lepcnekTHBBI OBBIIEHUS
KauecTna.

MarsuTHbIE MaTEpHAIIBI C
HanOOoJbIIeH TIPOHUIIAEMOCTHIO
1 B cnaObIx nossix. BiusHue
XMMHYECKOI'O COCTaBa Ha
MarHuTHBIC CBOMCTBA,
KpUCTAJIJINYECKAsl CTPYKTYpa,
(bu3HYECKHE OCHOBBI
TEPMOMarHuTHON 00padoTKH,
3aKaJIKM, OTo)kUra. OCHOBHBIE
MarHMTHbIE CBOWCTBA.
[lepcrieKTHBBI TOBBIIECHUS
KauyecTBa.

MarsuTHbIE MaTEpHAIIBI C
IMOCTOSIHHON MarHUTHOM
MIPOHUIIAEMOCTHIO B CIAOBIX
MarHUTHBIX HOJISX
(mepMUHBapPHI, U30TIEPMBI).
Marepuaisl ¢ pe3kon
3aBUCUMOCTBIO IPOHUIIAEMOCTH
OT TeMIeparypbl. MarHuTHbIE
ITYHTHI.

MarauTocTpuKIIMOHHbBIE
(MIbe30MarHuTHBIE) MaTEpUAIIbI.
IIpumeneHnne, OCHOBHBIE
xapakTepucTuku. OcoOeHHOCTH
TEXHOJIOTUYECKOIO MOJIY4YEHUS.
IlepcrieKTHBEI pa3BUTHS.

[TonynpoBOAHUKOBBIE




BBICOKOIIPOHUIIAEMBIC
MarHUTHBIE MaTEPHAIIBI.
Marauromsrkue QeppuThl.
Knaccudukanus dhepputos mo
TEXHUYECKOMY Ha3HAUYCHUIO.
XUMUYECKHUH COCTaB,
KPUCTaJNTNYECKasi CTPYKTYpa,
0COOEHHOCTH MarHUTHOU
CTpYKTyphl. OcoOeHHOCTH
MOBE/ICHUS HAMAarHUYEHHOCTH U
ANEKTPOCOMPOTUBIICHUS B
3aBUCHMOCTH OT TeMIIepaTypBhl.
[lepcneKTHBBI TTOBBIMICHHS
Ka4yecTBa.

MarsuTHbIe
MOJIYTIPOBOTHUKOBBIE
MaTepHaJIbl C MTOBBIIIEHHOM
CTaOMJIBHOCTHIO MArHUTHOM
MIPOHUIIAEMOCTH TIPH
M3MEHEHUH I10JIs1, YaCTOThI U
TEMIIEPATYPHI.
MarsuTou3JIeKTPUKH.
Oco0eHHOCTH CTPYKTYpPHI U
METOJIOB MOJTYYECHHUSI.
Temmneparypusiii K03 durment
CTaOMIBHOCTH MAarHUTHOM
MIPOHUIIAEMOCTH.

MarsuTHbIE MaTEpHAIIBI C
IIPSAMOYTOJIBHOM IIEeTIIEN
rucrepesuca u 00JbIIoi
CKOPOCTBIO IIEpEMarHuYuBaHUs
(IIITI-hbeppuTsl, TOHKHUE
MarHuTHble MIeHKH). OCHOBHBIE
MAarHUTHBIE U TEXHUYECKHE
xapakTepucTuku. [lomyuenue
TOHKHMX MarHUTHBIX IIJICHOK.
Oco0eHHOCTH UX JOMEHHOU
CTPYKTYpbl, MArHUTHOMN
AHU30TPOIIHH.

MarauTtHble MaTepHalbl C
ITAHIPAICCKHUMH
MarHUTHBIMH JIOMCHAMH.
OptodeppuTtsl, peppuThI-
rpaHaThl, TeKcapeppUTHI.
Oco6eHHOCTH TOMEHHOI




CTPYKTYPBI U IPAKTUYECKUX
IIPUMEHEHHUH.

MarsuTHbIE MaTEpHAIIBI C
YMEPEHHBIMH 3HA4YEHUSIMU
KOOPLUTUBHOHN CHUJIBI U
MarHMTHOH SHEPIUU.
ONEKTPOTEXHUYECKUE CTAIIH.
dusnueckue yciaoBus
MIOJIyYEHUs
BBICOKOKO3PLIUTUBHOI'O
coctosinusi. OcCOOEHHOCTH
CTPYKTYpBbI, BIUSHUE OCHOBHBIX
IIPUMECEH HAa MarHUTHBIE
CBOMCTBA.

MarsHuToTBepIblE MaTEPHUAIIBI C
MOBBILICHHBIMHU 3HAYCHUSIMU
KOPLMTUBHOW CHJIBI U
MarHuTHOM 3HEPTrUuu
(matepuansl Tuna FOH/IK).
XUMHUYECKUI COCTaB, OCHOBHbIE
MarHuTHBIE CBOICTBA,
reTeporeHHasl CTpykrypa —
MPUYMHA TOCTUKEHUS
BBICOKOKO3PIIUTUBHOI'O

COCTOsIHMS. MapKupOBKa 110
I'OCT.

MaruaurtoTBepbie GeppuThL.
Kpucrannuueckas cTpykTypa u
OCHOBHEBIE MATHUTHBIE
xapakTepucTuKu. CrocoObl
MIOBBILICHUS TEMIIEPaTypPHOI
CTaOMJILHOCTH MarHUTHOM
WHIYKIIAH.

MarsuTHbIE MaTEpHAIIBI C
MTOBBIIIEHHOW IIJIOTHOCTBIO
3aMucH HH(OPMAIHH.
OcobeHHOCTH MOTy4eHUs
MaTEpUaJIOB ISl MATHUTHBIX
JIEHT U JUCKOB. Ddu3nueckue
MIPUHIIMIIBI 3aITUCH U
CUUTBHIBAaHUS UHPOPMAIIH.

MaFHI/ITHI)Ie MaTepI/Ia.]'H)I Ha
ocHoBe ciiaBoB P3M-Co.
Ocobennoctu
KPUCTAJUTUICCKOM CTPYKTYPHI U

10




MAarHUTHBIE CBOMCTBA.
OcobeHHOCTH TeTepOreHHOM
CTPYKTYpHI CILJIABOB
(R,Zr)(Co,Cu,Fe); kak
HEOTHEMJIEMOI'O ITPU3HAKA
BBICOKOKOIPIIUTUBHOTO
cocrostaus. [lonyuenue
MOCTOSIHHBIX MarHUTOB
METOJIaMU JINThS ¥ TIOPOIIKOBOM
Metautypru. OCHOBHBIE
MEXaHH3Mbl MATHUTHOTO
rUCTEpe3uca.

MarHuTHbIE MaTepUalIbl HA
ocHoBe ciuiaBoB P3M-Fe-B.
Ocobennoctu
KPUCTATINYECKON CTPYKTYPBHI,
OCHOBHBIE€ MAarHUTHBIE
xapaktepucTuku. [lomyyenue
IMOCTOSIHHBIX MarHUTOB
METOJIaMH TOPOLIKOBOM
METAJTyPrUH U CKOPOCTHOU
3akalku. OcCOOEHHOCTH
MUKPOCTPYKTYPBI, OCHOBHOM
MeXaHW3M HaMarHU4YUBaHUS U
MepeMarHUIHBAHMS.
[TepcreKTHBBI TTOBBIIICHUS
MarHUTHBIX XapaKTePUCTHK.

10

AMop(dHbIE MATHUTHBIE
Marepuaisl. Ux npenmyiectsa
Y HEJIOCTATKU 10 CPABHEHHUIO C
KPUCTAJUTMYECKUMU
AQHAJIOTUYHBIX COCTABOB.
Crioco0sl mostyueHus
aMOp(HBIX MaTEPUAIIOB.
DU3NYECKUE OCHOBBI
TEPMOMAarHMTHOM 3aluCH
nH(OpMAaIIUU U KOHTaKTHON
[e4aTy ¢ IPUMEHEHUEM
aMOp(HBIX TUICHOK.

DK3aMeH

27

27

UToro

144

28

28

10

78

I11. O0pa3oBaTesbHbIE TEXHOJIOTHH




VYuebHas mporpaMMax- HAUMEHOBaHHE PA3JICIIOB U Bun 3anarus O06pasoBarenbHbIe
TeM TEXHOJIOTUI
Benenne. ®u3nka MarHUTHBIX MaTepUANOB - OJUH U3 | Jlekyuu, Axmuenoe  cnywanue.
BOXHEHIIINUX pa3/IelIoB COBPEMEHHOU (Ppu3uKu npakmuyeckue Ipynnosoe  pewenue
TBEPAOro Tena. [IpuMeHeHre MArHUTHBIX Matepuanop | SAHAMUA 3a0au. [{uckyccus
Tpaouyuonnas nexyus
B PA3JIMYHBIX OTPACISIX TEXHUKH.
OCHOBHbBIE MArHUTHBIE XapaKTePUCTUKN MarHUTHBIX | Jlekyuu, Axmuenoe  craywanue.
MarepuasioB. KpruBasi HaMarHU4MBaHUSI. npaxkmuyieckue I'pynnosoe  pewenue
HaMarHu4eHHOCTh HACBIECHHS, HHAYKIIUS, SAHAMUA sadau. Juckyccus
Tpaouyuonnas nexyus
MarHuTHas POHULAEMOCTb, BOCIIPUUMYHUBOCTb.
Bupl MaraHuTHOM MPOHUIIAEMOCTH U UX ONPEIEIICHUE.
IleTnst marauTHOTO TUCTEpe3uca. OCHOBHBIE
IapaMeTpsl NETJIM MarHUTHOT'O THCTEPE3HcCa.
IIpenenpHast ¥ 4acTHBIE METIM MAarHUTHOTO
rucrepesnca, Kpusble Bo3Bpara. Ctatudeckas u
JMHAMUYecKas NEeTIU TUcTepe3uca.
OCHOBHBIE THIIBI B3aUMOJEHCTBUN B MAarHUTHBIX Jlexyuu, Axmusnoe  ciywanue.
MaTepHalax, OTBETCTBEHHBIE 32 JOPMHUPOBAHUE UX npakmuieckue I'pynnosoe  pewenue
CBOMCTB: 0OMEHHOE, MArHUTOKPUCTAILINIECKOE, SanAmuA 3adau. Jluckyccus
Tpaouyuonnas nexkyus
MarHuTOyIpyroe, Maruutocraruyeckoe. OCHOBHbIE
(bakTOpHI, BIUSAIOUINE HA MATHUTHBIC U SJIEKTPUIECKUE
CBOWCTBA MarHUTHBIX MAaTEPUAJIOB: XUMUYECKUI
COCTaB, KPUCTAJUINYECKAs CTPYKTYPa, aTOMHOE
yIopsi0ueHue, 1e(eKThl KPUCTANINYECKON PEeIIeTKH.
CTpyKTypHO-4yBCTBUTENIbHbIE U CTPYKTYPHO-
HEYYBCTBUTEJIbHBIE MArHUTHBIE CBOICTBA.
DHeprus NOCTOSHHOTO MarHUTa. DHEPIusl Jlexyuu, Axmuenoe  cnywanue.
HaMarHu4yeHHoro tena. ['padudeckuit crnocod npakmuyieckue I'pynnosoe  pewenue
OIIpEAEIEHUSI MAaKCUMAJIBHOT'O DHEPTETHUECKOT O SAHAMUA 3adau. J{uckyccus
Tpaouyuonnas nexyus
npousBeneHus (BH)max 1 ero nucnonbszoBanue ais
OLIEHKU HEPruy MarHUTHOro MaTtepuaina. Pabouas
TOYKa MOCTOSHHOTO MarHuTa. CriocoObl MoTy4yeHHs
pPa3MarHM4E€HHOTO COCTOSHHUS.
MarauTtHble CBONCTBA MaTepUaoB B IEPEMEHHBIX Jlexyuu, Axmuenoe  cnywanue.
MarHuTHBIX NOJAX. [JuHamMuyeckas KkpuBas npakmuieckue I'pynnosoe  pewenue
HaMarHWYMBaHUs U METIs rucrepesruca. MarnutHas SAHAMUA 3adau. J{uckyccus
. Tpaouyuonnas nexyus
IIPOHULAEMOCTh. DPU3NYECKHI CMBICII COCTABIISAIOIINX
MarHMTHON MPOHUIIAEMOCTH.
MaruuTomMsArkue 1 MarHUTOTBEP/IbIE MATHUTHBIE Jlexyuu, Axmuenoe  cnywanue.
Mmatepuaibl. Ou3nueckrue OCHOBBI UX Kiaccu(uKalum. | pakmuyieckue I'pynnosoe  pewenue
[IpenBaputenbHble cBeleHNsI 00 OCHOBHBIX TpYIIax SAHAMUA 3a0au. [uckyccus
Tpaouyuonnas nexyus
MarHMTHBIX MaTEpUajOB.
MarauTtHble MaTepHaibl ¢ HauboIbIeH Jlexyuu, Axmuenoe  cnywanue.
HaMarHM4YeHHOCTHIO HACKIIICHHS (3KEJIe30, npakmuieckue I'pynnosoe  pewenue
3anamus 3a0ay. /luckyccust

JKEJIC30K00aIbTOBBIC CHJIaBBI). XHMHYECKUM COCTaB.

Tpaouyuonnas nekyus




Kpucrannuueckas crpykrypa. OCHOBHBIE MarHUTHBIE
CBOMCTBA, BIUSHUE IIPUMECEN Ha X0 KPUBOU
HaMarHWYUBaHUs, UHAYKLUIO,
AJIEKTPOCOIpOTUBIIEHUE. [IepcrieKTHBBI MOBBILIEHUS

Ka4yecTBa.

BrIcOKOIIpOHNIIaEMbIE MAarHUTHBIE MATEPUAJIBI C Jlexyuu, Axmuenoe  cnywanue.
MaJIBIMU MMOTEPSMHU TTPU NEPEMATHUINBAHUH C npaxkmuyieckue I'pynnosoe  pewenue
gacroroi 50 'l (kpeMHHCTOE Kene30). Xumuueckun | SAHAMUA sadav. Juckyccus
cocraB, BiausiHue cogepxaHusi KpeMHUsI HA OCHOBHBIE Tpaduyuonnas aexyus
MAarHuTHBIE CBOMCTBA. Kpucramnuueckas CTpykTypa,

KpHUCTaJNTN4eCKasi TeKCTypa. Bimsinue cyOCcTpyKTypHhl

U TJIACTUYECKOH eopMalfii Ha KOSPLUUTHBHYIO

cuily. TeXHOJIO0rus U3rOTOBJICHUS KDEMHUCTOIO

xenes3a. Tepmuueckas o0pabOTKa U BIUSHHUE €€

PEKMMOB HAa MArHUTHBIE XapaKTEPUCTHUKHU.

TepmomaruutHas o6padoTka. Oco6eHHOCTH

JTOMEHHOU cTpykTypbl. Kinaccudukarus cranei mo

I'OCT u ocHOBHbBIE MarHUTHBIE CBOICTBA.

[lepcrieKTHBBI OBBILIECHUS KAUECTBA.

MarauTtHble MaTepHuallbl ¢ IOHWKEHHBIMU NIOTepsAMU | Jlekyuu, Axmuenoe  cnywanue.
SHEPIrUU IIPY NIEPEMATHUYMBAHUU B MIOJAX 3BYKOBBIX npaxkmuieckue I'pynnosoe  pewenue
yactor (400-20000 I'wr). BiusHue XMMUYECKOTO SanAmuA saday. Jluckyccus
COCTaBa Ha MarHUTHBIE CBOMICTBA, 3aBUCUMOCTh Tpaduyuonnan nexyus
MarHMTHBIX [TOTEPDh U KOIPLUTUBHON CHIIBI OT

TosUHBI ucTa. [lorepu Ha rucrepesuc, BUXpEBbIE

TOKH, JIONOJTHUTENIbHBIE TOTEPH, CIIOCOOBI pa3eeHus

noteps. [lepcrnekTUBbI MOBBIILIEHUS KaYeCTBa.

MarHuTHbIe MaTepualibl ¢ HauOOJbIIEH Jlexyuu, Axmuenoe  cnywanue.
IIPOHMIIAEMOCTBIO L B clIa0bIX NoJsixX. Binusuue npakmudeckue I'pynnosoe  pewenue
XMMHUYECKOT0 COCTaBa Ha MarHUTHBIE CBOMCTBA, SanAMUA saoav. JJuckyccus
KpUCTAJIJINYECKasi CTPYKTYpa, (PU3HUUECKUE OCHOBBI Tpaduyuonnas aexyus
TEPMOMarHUTHON 00pabOTKH, 3aKaIKH, OTKUTa.

OcHoBHbIE MarHuTHBIE cBOICTBa. [lepcrieKTHBEI

MOBBILIEHUS Ka4eCTBa.

MarsuTtHbIe MaTepuasl ¢ MOCTOSTHHOM MarHUTHOU Jlexyuu, Axmuenoe  cnywanue.
MIPOHUIIAEMOCTHIO B CTTA0BIX MAarHUTHBIX MOJISIX npakmuieckue I'pynnosoe  pewenue
(mepMHMHBapBI, ©30MEPMBI). MaTepHalb ¢ pe3KOi sanAmus sadav. Jjuckyccun
3aBHCHMOCTBIO TPOHUIIAEMOCTH OT TEMIIEPATypPHI. Tpaouyuonnas aexyus
MarsHuTHbIE LIYHTHI.

MarauTocTpuKIIMOHHBIE (TTb€30MarHuTHHIE) Jlexyuu, Axmuenoe  cnywanue.
Marepuainsl. [Ipumenenue, OCHOBHbIE hpakmuieckue I'pynnosoe  pewenue
XapakTepucTUku. OCOOEHHOCTH TEXHOJIOTHYECKOTO 3anAmus 3a0au. J{uckyccus
nostyueHus. IlepcnekTuBbl pa3BUTHSL. Tpaduyuonnan nexyus
[TonynpoBOIHUKOBBIE BBICOKOIPOHHUIIAEMbIE Jlexyuu, Axmuenoe  craywanue.
MarHMTHbIE MaTepralibl. MarHUTOMSTKHE (GEPPUTHI. npakmuieckue I'pynnosoe  pewenue




Knaccugukanus ¢pepputoB 1o TeXHUYECKOMY 3AHAMUSA 3a0au. J{uckyccus
Ha3Ha4YCHHUI0. XUMUYECKUN COCTaB, KpUCTAIUIMUECKast Tpaouyuonnas rexyus
CTPYKTYpa, OCOOCHHOCTH MarHUTHON CTPYKTYpBHI.
Oco6eHHOCTH TIOBEICHNSI HAMArHUYEHHOCTH U
3JEKTPOCONPOTUBIIEHUS B 3aBUCUMOCTH OT
TeMreparypsl. [lepcnekTrBbI TOBBIICHHS Ka4eCTBa.
MarsuTHbI€ OJTYNIPOBOAHUKOBBIE MAaTEPUAIIBI C Jlexyuu, Axmusnoe  ciywanue.
MOBBIIIEHHON CTa0MIIBHOCTHIO MATHUTHOM npakmuiecKue I'pynnosoe  pewenue
IPOHULIAEMOCTHU NIPY U3MEHEHHMH OJISL, YACTOTHI U SaAHAMUA sadav. Juckyccus
Tpaouyuonnas nexkyus
Temneparypbl. MarHuTOAM3IeKTpUKU. OCOOEHHOCTH
CTPYKTYPBI U METOZOB IOJy4eHHUs. TeMIiepaTypHbIi
KO3 (HUIIMEHT CTAOMITBHOCTH MarHUTHOU
MIPOHUIIAEMOCTH.
MaruuTHbIe MaTE€pUabl C IPSIMOYTOJIBLHOM METIIeH Jlexyuu, Axmuenoe  caywaHue.
TUCTEpe3uca U OOJIBIION CKOPOCTHIO npaxkmuyieckue I'pynnosoe  pewenue
nepemaranuuBanust (I -peppuThl, TOHKHE sanAmu sadav. Juckyccus
Tpaouyuonnas nexkyus
MarHuTHbIE IeHKN). OCHOBHBIE MAarHUTHBIE U
TEXHUUYECKHE XapakTepucTUku. [lonydyeHrne TOHKUX
MarHMTHbIX MJI€HOK. OCOOEHHOCTH UX JOMEHHOMN
CTPYKTYpPbl, MATHUTHON aHU30TPOIIHH.
MarsuTHble MaTepuaibl ¢ HUJIMHAPUIECKUMU Jlexyuu, Axmusnoe  ciywanue.
MarHuTHBIMH ToMeHamu. OpTodepputsl, GeppUThI- npaxkmuyieckue I'pynnosoe  pewenue
rpaHarsl, rekcapepputsl. OCOOEHHOCTH TOMEHHOM SAHAMUA sadav. Jluckyccus
. Tpaouyuonnas nexkyus
CTPYKTYpPBI U IPAKTUUECKUX IPUMEHEHUH.
MarauTtHble MaTepHualbl ¢ yMEPEHHBIMU 3HaUCHUSAMU | Jlekyuu, Axmuenoe  cnywanue.
KOJPLUUTUBHOM CUJIBI U MArHUTHOW DHEPIUH. npaxkmuieckue I'pynnosoe  pewenue
OnexTpoTexHuUYeCKUe cTanu. Gu3nuecknue ycaoBus SAHAMUA 3adau. J{uckyccus
Tpaouyuonnas nexyus
IIOJIy4EHUS] BBICOKOKOIPLIUTUBHOIO COCTOSTHUS.
OCoOEeHHOCTH CTPYKTYPHI, BIMSHUE OCHOBHBIX
IIpUMecel Ha MarHUTHBIE CBOMCTBA.
MarautoTBep/ible MaTepHUaJIbl C IOBBIIIIEHHBIMU Jlexyuu, Axmuenoe  cnywanue.
3HAYEHUSIMU KOIPUUTHUBHOMN CHJIbI U MArHUTHOU npakmudeckue I pynnosoe peuierue
sHepruu (Marepuainsl Tuna FOH/IK). Xumnueckuit SAHAMUA 3adau. J{uckyccus
. Tpaouyuonmnas nexyus
COCTaB, OCHOBHBIE MarHUTHBIE CBOWCTBA,
reTeporeHHasi CTpyKTypa — IpUYMHA JOCTH)KEHHUS
BBICOKOKOIPLIMTUBHOI'O COCTOSIHMSL. MapKupoBKa 1o
I'OCT.
Maruurotsepsie hepputsl. Kpucrannuyeckas Jlexyuu, Axmuenoe  cnywanue.
CTPYKTypa U OCHOBHBIE MAarHUTHBIE XaPAKTEPUCTUKU. | PpaAKmuieckue I'pynnosoe  pewenue
Crioco6bl MOBBILIEHUS TEMIIEPATYPHOI cTabupHOCTH | SAHAMUA 3a0au. [uckyccus
. Tpaouyuonnas nexyus
MarHMTHON MHIIYKIUH.
MarauTtHble MaTepHalbl ¢ HOBBILIEHHON IUIOTHOCTBIO | Jlekyuu, Axmuenoe  cnywanue.
3anucH nHpopmaru. OCOOEHHOCTH MOTY4YEeHUS npakmuieckue I'pynnosoe  pewenue
3AHAMUA 3adau. J{uckyccus

MaTCpHraJIOB JJI1 MArHUTHBIX JICHT U TUCKOB.
dusnueckue MPUHIUIIBI 3alIMCU U CUUTBIBAHUA

Tpaouyuonnas nexyus




uHpopMaLUu.
MaruautHble MaTtepuaisl Ha ocHoBe ciuiaBoB P3M-Co. | Jlekyuu, Axmuenoe  cnywanue.
Oco0eHHOCTH KPUCTAIITMYECKON CTPYKTYPBI U npakmuyeckue Ipynnosoe  pewenue
MarHuTHbIe cBoicTBa. OCOOEHHOCTH T€TEPOTCHHON SAHAMUA 57’?!66;% Juckyccus
AOUYUOHHAS IeKYUsl
ctpyktypsl ciiaBoB (R,Zr)(Co,Cu,Fe); kak pacuy 4
Camocmosmenvhas
HEOTHEMJIEMOI'0 TPU3HAKA BEICOKOKOAPLIUTUBHOTO
p P paboma
cocrosiHus. [lonydyeHne mocTOSHHBIX MarHUTOB
METOJIaMU JINThS ¥ TIOPOIIKOBOIM METaJUTypruu.
OcHOBHBIE MEXaHU3MBbl MATHUTHOTO TUCTEPE3HCA.
MarauTtHble MaTepuaibl Ha OCHOBE ciuiaBoB P3M-Fe- | Jlexyuu, Axmuenoe  cnywanue.
B. OcoO6eHHOCTH KPUCTATITNYECKOU CTPYKTYPHI, npakmuieckue Ipynnosoe  pewenue
OCHOBHBIE MaTHUTHBIE XapakTepucTuky. [lonyuenune | SaHAMUA 3adau. J{uckyccus
N Tpaouyuonrnas nexyus
MOCTOSIHHBIX MarHUTOB METOJaMHU MOPOIIKOBOU
. Camocmosmenvhas
METAJTypruM U CKOPOCTHOM 3akaiiku. OcoOeHHOCTH
. paboma
MUKPOCTPYKTYPBI, OCHOBHOM MEXaHU3M
HaMarHMYUBaHUS U TIEpEMarHHYUBaHUS.
[TepcrieKTHBBI TOBBIICHHUS] MATHUTHBIX
XapaKTePUCTHK.
AMopdHBIE MAaTHUTHBIC MaTepHaIbl. VX Jlexyuu, Axmuenoe  cnywanue.
MPEUMYILIECTBA U HEAOCTATKU 10 CPABHEHMUIO C npakmudeckue I'pynnogoe  pewenue
KPUCTAJUTMYECKUMHU aHAJOTHYHBIX COCTABOB. SAHAMUA 3a0ay. /uckyccust
Tpaouyuonnas nexyus
CrniocoOsl nostydeHus aMop(HBIX MaTepHaoB.
du3nyeckrue OCHOBBI TEPMOMArHUTHOM 3alUCH
nH(OPMAIINY U KOHTAKTHOH TI€YaTH C MPUMEHCHHEM
aMOp(HBIX TIJICHOK.

IV. Ounenounble MaTepuaJibl ISl MPOBEEHUs] TEKYIel U MPOMEKYTOYHOM

arTrecranmmmu

{11 mpoBeeHus TeKyleil U MPOMe:KyTOYHOM aTTeCTALMU:
YK-1. Cnoco0eH OCymecTBJISITh MOWCK, KPUTHYECKHUII AHAJU3 M CHHTeE3
HH(POpPMALMH, NPUMEHATH CHCTEMHBIM MOAXOA /I PELIeHUs] NOCTABJICHHbIX
3ajga4:
VYK-1.1. Ananuzupyert 3a1auy, BbIICISS €€ 6a30Bble COCTABIISIOLINE.
VYK-1.2. Onpegensier, UHTEPOPETUPYET U paHKUPYET MH(POpMALUIO, TPEOyeMyro s
pELIEHUS TTOCTABJICHHOW 3a1a4H.
VYK-1.3. OcymectBisieT mouck nWH(GOpMaIUU Ui PEIICHUS] TIOCTABICHHON 3aJa4yMl 110

Ppa3INIHBIM THIIaM 3aIIpOCOB.




VK-1.5. PaccmarpuBaer u npeasiaraéT BO3MOKHbIE BAPUAHTHI PEHIEHUS! TOCTABICHHON
3aJ1a4yy, OIICHUBAs UX JOCTOMHCTBA M HEJOCTATKH.

3aganme: Pemurh 3a1auy

1. CpaBHUTH NMOTEPU HA BUXPEBBIC TOKHU B JINCTE AJEKTPOTEXHUUYECKOUN CTalu C
3% Si tomnmuHo# d=0,35 MM 1nipu 3HaYeHUW UHAYKIMM 1,5 Ti U pa3IuyHBIX YacToTax
nepemaranuuBatomiero noiast 50, 100, 400 I'n. Caenath BBIBOJ O 3aBUCUMOCTH MOTEPh
OT YacTOThI IEpEMarHuYMBaHMUSI.

2. Bpluncnuth TIyOMHY TPOHUKHOBEHHS TMEPEMEHHOIO MAarHUTHOTO TIOJIS B

amop¢nyto neHrty cmnasa 24 KCP, MarauTHas npoHUIIaeMoCTh KoTopoil 1, =1500, p

=1, 25 mxOwm M npu vactrore 1000 ['m.

3. Beiuucnuth moTepu Ha BUXPEBbIE TOKH NpPU MEPEMarHUUMBAHUU >KEIE3HOU
IPOBOJIOKK C paguycoM 1=l MM H yzenpHbIM compotuBieHuem p =107 Om wm.
IIpoBonOKa MepeMarHuumBaeTCs B noJe ¢ yactotou 50 I'm.

Cnoco0 arrecTauMu: MUCbMEHHBIN

Kpurepuu oneHnku:

1. He wucnonb3yer 0a30oBble 3HaHUS B O0JACTH (PU3MKM MATHUTHBIX SIBIICHUWA U
MAarHUTHBIX MaTE€PUAJIOB IIPH PELICHUHA KOHKPETHBIX 3a/ad.

2. Ucnonb3yeT NuiIb OrpaHUYeHHbIE 3HAaHUS (PU3NYECKUX 3aKOHOMEPHOCTEH.

3. Y10BNETBOPUTEIBLHO UCIOIB3YET 3HAHUSI B 00J1aCTH (PU3UKU MATHUTHBIX SIBICHUM U
MAarHUTHBIX MaTEPUAJIOB, HO HE BCET1a MOYKET MOJYYUTh OKOHYATEIbHBIN pe3yJsbTarT.

4. YMmeeT XOpOILIO MCHOJIb30BaTh 3HAHUS B 00JACTH (PU3MKK MArHUTHBIX SIBIEHUN U
MarHUTHBIX MaTE€PUAIIOB, JOIYCKAET OLUIMOKH.

5. CBOOOHO MCHONIB3YET OCHOBHBIE (PM3MUYECKUE MPEICTABICHNUS U 3aKOHBI, MOJIy4aeT
MIPaBUJIbHBIN PE3yJIbTAT.

IIK-4. Cpnoco0eH mNpPOBOAUTH  HAYYHO-HCCIAEAOBATEJbCKHE M ONBITHO-
KOHCTPYKTOPCKHE Pa3padOoTKH 0 OTAeJIbHBIM pa3jejiaM TeMbl:

[IK-4.1. OcymectBisier c6op, 00pabOTKy, aHamu3 U O00O0OIIEHHE MEepeIOBOro
OTEYECTBEHHOIO W  MEXAYHAapOJHOIO ONbITa B COOTBETCTBYIOLIEH oOnactu
HUCCIIEeI0OBaHMUM.

[1K-4.2. IIpuMeHsieT MeTObI aHaTN3a HAYYHO-TEXHUYECKOW HH(POPMAIIUH.



3aganue:

1. OnpenenuTh 1O  MapKe MaTepualga €ro  XMMHYECKHH  COCTaB
(MpUHAAJIEKHOCTh K OJTHOM U3 IPYII) U OCHOBHBIE MarHUTHBIE XapaKTepuUCTUKU: 3411,
1211, 2412, 1212, 50 HXC, 79 HM, H88M9, 1000 HII, 600 HLI, 4000 HH, 2000 HH,
150 BY, 2,1 BT, 150 KT, BY 32, EX5KS, EX9K15M2, FIOH/14, FOH/IK18, KC37.

2. [To xpyBBIM HAMarHUYMBAHUS KeJe3a NOCTPOUTh 3aBUCUMOCTH MarHUTHOU
MIPOHUIIAEMOCTH OT HANPS)KEHHOCTH BHEIIHETO MAarHUTHOTO TOJIS.

Cnoco0 arrecranuu: NUCbMEHHBINA

Kpurtepun oneHku:

1. He 3HaeT kiaccu@uKaluu OCHOBHBIX MarHUTHBIX MaTe€pUaIOB, OCHOBHBIX MOHSTHM
(U3UKN MarHUTHBIX SIBJICHUH.

2. 3HaeT JnUIIb OTHAEJbHbIE MOHATHS (U3UKHM MArHUTHBIX SIBJICHUH, HEKOTOpPbIE
ONpEJEICHUS] MAarHUTHBIX IapaMETPOB MaTEPUAIIOB.

3. Y10BJAETBOPUTENBHO 3HAET OCHOBHBIE MOJIOKEHUS (PU3MKH MATHUTHBIX SIBICHUN U
MarHUTHBIX MaTE€pPUAIIOB, JOIYCKAET OTACIbHbIE OIIHOKH.

4. Xopol1o 3HaeT OCHOBHbBIE MOJIOKEHUs (PU3UKU MArHUTHBIX SIBJICHUN U MarHUTHBIX
MaTepHuaioB.

5. HcuepnbiBatomie 3HAeT OCHOBHBIE MOJIOKEHHS (PU3UKM MAarHUTHBIX SIBICHUNA H

MArdvuTHBIX MaTCPHUAJIOB.

V. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTiedeHne JUCIMILTHHbI
1) PexoMenyeMast tureparypa

a) OCHOBHAsl JTUTEpaTypa:

1. Anukuna B. U. OcHoBbl kpuctaimorpaduu u AeeKThl KpUCTAIUTHIYECKOTO
cTpoeHusi: yudeOHoe mocooue. - Kpacnosipck: Cub. denep. yn-t, 2011. - 148 c.
DIEeKTPOHHBIN pecypc. Pexum JIocTyna:

http://www.znanium.com/bookread.php?book=441367
0) TONOJIHUTEIbHAS JTUTEpaTypa:

1. ®duzuka TBepaoro tena: YuebHoe mocobme / HO.A. Crpekanos, H.A.

Tensaxora. - M.: ULl PUOP: HULL Undpa-M, 2013. - 307 c. - DAEKTpOHHBIN pecypc.



Pexum JOCTyTIA: http://www.znanium.com/bookread.php?book=3634212)
[IporpammHoe obecrieueHue
a) JInIeH3noHHOE MPOTrpaMMHOEe 00ecTieUeHHE
6) CB0OOHO pactpocTpaHsieMoe MPOrpaMMHOE 0OecTieueHre
3) CoBpemeHHbIe podeccHoHaNbHBIE 0a3bl JAHHBIX U HHPOPMAITMOHHBIC
CTIPaBOYHBIE CHCTEMBI

1.9BC«ZNANIUM.COM» www.znanium.com;

2.9BC «YHuBepcuterckas oubnuoTeka onnaia»https://biblioclub.ru/;
3.9bC «Jlanp» http://e.lanbook.com

4) Ilepeuenb pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKALIMOHHON  CETH
«HTepHET», HEOOXOUMBIX ISl OCBOCHHUSI TUCIIUILTAHBI

Hayunas oubimorexa TBI'Y — http://library.tversu.ru;

CepBep poctyna K MOAYJIBHOM OOBEKTHO-OPUEHTUPOBAHHOW JTUHAMUYECKOU
yueOHol cpeae Moodle — http://moodle.tversu.ru;

CepBep oOecrnedueHUs JUCTAHIIMOHHOTO OOydeHUss u TpoBeAeHus Web-

koHpepeniwmii Mirapolis Virtual Room — http://mvr.tversu.ru;

Peno3uTtopuit HayuHbIx myoaukanui TeI'Y — http://eprints.tversu.ru.

Baemnune nadopmanoHHble pecypehl:

Hayunast sanexktponHas 6ubnuoteka eLibrary.ru;

DnekTpoHHas 06a3a gaHHbIX aucceprauuii PI'b;

baza nannsix PedepatuBnbix xxypuanos BUHUTU;

[TomHOTEKCTOBBIN AOCTYM K )KypHajiaM M KHUTaM u3faTtenbceTBa Springer Verlag;

[TomHOTEKCTOBBIN JOCTYm K OTHCNBHBIM KypHaiaM © KHuram WHcTuTyTa
WHXXEHEPOB M0 3ekTpoTexHuke u ekTponuke (Institute of Electrical and Electronics
Engineers);

PedeparuBras 6aza Inspec (moctym Kk pedeparaM © TOJHBIM TEKCTaM
MoHOTpaduil U HAyYHBIX CTaTed B 00JaCTH (PU3UKH, dIECKTPOTEXHUKH, DJICKTPOHUKH,
KOMMYHHKAINH, KOMITBIOTEPHBIX HAYK U WH()OPMAIIMOHHBIX TEXHOJIOTHI).

VI. Meroanyeckue MaTepuajgbl Jds O0Oy4YalIIUXC MO OCBOCHHIO

AUCIHUIIJINHBI


http://www.znanium.com/
http://e.lanbook.com/
http://eprints.tversu.ru/

Bomnpocs! 1 camonoaroToBKu

1. KpuBas nHamarnnumBanus. HamarHndyeHHOCTH HachiieHUs. WHayknus,
MAarHuTHAasl MPOHUIIAEMOCTh, BOCIPUMMYUBOCTh. BUAbI MAarHUTHOW MPOHULAEMOCTH U
UX ONPENIEIICHHUE.

2. [TonynpOBOTHUKOBBIE  BBICOKOIIPOHUIIAEMbIE MAarHUTHBIE MaTEpHUAJIbI.
Marautomsrkue ¢epputbl. XHUMHUYECKHH COCTaB, KpUCTaJUIMYECKas CTPYKTypa,
OCOOEHHOCTH MAarHMTHOW CTPYKTypbl. OCOOEHHOCTH MOBEAEHUS HAMAarHWYEHHOCTH H
ANEKTPOCONPOTUBIIEHUSI B 3aBUCUMOCTH OT TeMmmepaTypbl. 1IlepCrieKTUBBI MOBBIIEHUS
Ka4ecTBa.

3. Iletma  marmuTHOrO rHcTepe3uca. (OCHOBHBIE IMAPAMETPHI  METIIH
rucrepesuca. IIpenenbHas meTis rucrepesuca M 4acTHBIE IETVIM, KPUBBIE BO3BpaTa.
Crartudeckas 1 fTMHaAMUYECKas ETIU TUCTEPE3NCA.

4, MarnuTtHble MaTepualibl ¢ HauOOJbIIEH MPOHUIIAEMOCTHIO B CIAOBIX
NoJsAX. BiusHuMe XMMHUUYECKOro COCTaBa Ha MArHUTHBIE CBOWCTBA, KPUCTAJUIMYECKYIO
CTPYKTYpPY, (DU3MYECKHE OCHOBbI TEPMOMArHUTHOW OOpaOOTKH, 3aKaJlKH, OTXKHUTa.
OcHOBHbIE MarHUTHBIE CBOICTBA. [IepCIEKTHUBBI MOBBILLICHHS Ka4€CTBa.

S. BricOKONpOHHIIAEMBIE MAarHUTHBIE MATEPUANIBI C MAJIBIMU MOTEPSMH MPH
nepemMaranuuBaHun ¢ dacroto 50 Il (kpemHHCTOE Kene30). XUMHUYECKHIl COCTasB,
BIIMSTHUE COJIEP’KAHUSI KPEMHHKSI HA OCHOBHBIE MarHUWTHbIE CBOMCTBA. KpucTtammyeckas
CTPYKTypa, KpUCTaJUIMYecKass TeKCTypa. BiusHue CyOCTpYKTYpbl W IJIACTUYECKOMN
aepopMai Ha KOSPLUUTUBHYIO CHITY.

6. DOHeprusi HaMarHM4YeHHOTro Tena. ['paduyeckuil cnocoO orpeaeeHus
MaKCUMalbHOTO »Hepreruyeckoro mnpousBenenus (BH)max. Ilouemy MmoxHO
UCIIONIb30BaTh Bennuuny (BH)max niist orieHku sHEprum MarHuTHOTO Marepuana. Yemy
paBHa DHEPTUsl NOCTOSHHOTO MarHuTa’?

1. MarauTHble Marepuanbl € NOPSMOYIOJIBHOM TETIEH THUCTepe3uca |
Oonpimioir  ckopocThio mepeMarauumBanus ([T - ¢eppuThl, TOHKHE MarHUTHBIC
wieHku). [lomydyeHne TOHKMX MAarHUTHBIX IUIEHOK. OCOOEHHOCTH HX JIOMEHHOU

CTPYKTYPBbI, aHU30TPOIIUH.



8. MarHutHble CBOMCTBA MATEpPHATIOB B INMEPEMEHHBIX MATHUTHBIX TOJISIX.
JluHamuueckasi KpuBas HaMarHWYMBaHUST M TMETIA TUCTepe3uca. MarHuTtHas
IPOHUIIAEMOCTh, (PU3UYECKUN CMBICI COCTABJISIIOIIUX MATHUTHON MPOHUIIAEMOCTH.

Q. MarHutoMsirkue MaTepuainbl ¢ MOHUKEHHBIMU TMOTEPSMU SHEPIUU TIPU
nepeMarHiyrMBaHuM B MOJIAX 3BYKOBBIX 4acToT (400-20000 I'r). BiusHue XUMHUYECKOT0
cocTaBa Ha MAarHUTHBIE CBOWMCTBAa, 3aBUCHUMOCTb IOTEPh Ha IEpEeMarHUYMBAHHUE H
KO3PIUUTUBHOMN CUJIBI OT TOJIIIMHBI JTUCTA. [lepCrieKTUBBI MOBBIIIIEHUS KAYECTBA.

10. MarauToMsrkiue U MarHUTOTBEP/ble MarHUTHbIE MaTepHraibl. Ou3nueckue
OCHOBBI KJIacCU(DUKAIIHH.

11. MarauToCcTpUKIIMOHHbIE (MTb€30MarHuTHHIE) Martepuaibl. [lpuMeHneHwue,
OCHOBHBIE XapaKTEPUCTUKH. [IlepcrieKTUBBI pa3BUTHSL.

12.  OcHoBHBbIe (aKTOPBI, BIUSAIONINE HA MATHUTHBIE U DJICKTPUYCCKHEC
CBOMCTBa MarHUTHBIX MaTEPHUAIOB: XUMUYECKUI COCTaB, KPUCTAIUIMYECKAS CTPYKTYpa,
aTOMHOE  yIopsiiodeHue, JAePeKTbl Kpuctauimuecko pemeTku. CTpyKTYpHO
YYBCTBUTEJILHBIC U CTPYKTYPHO HEUYBCTBUTEJIbHBIE MAarHUTHBIE CBOMCTBA.

13. TexHonorus  U3TOTOBJICHUS  KPEMHHCTOTO  Xeie3a. lepMuueckas
00paboTKa U BJIMSHUE €€ PEKMMOB Ha MAarHUTHBIE XapaKTEPUCTUKHU. TepMoMarHuTHas
oOpaboTtka. OcoOeHHOCTH JOMEHHOU cTpyKTyphl. Knaccudukarnus craneit mo 'OCTy u
OCHOBHBIE MAarHUTHBIE CBOMCTBA. [lepCrieKTUBBI OBBIIIEHUSI Ka4E€CTBA.

14. MarauTHbele MaTepualibl ¢ HauOOJbIIEH HAMAarHUYEHHOCTHIO HACHIIICHUS:
KEJIe30, HKEIe30KOOAIbTOBbIE CIUIaBhl. XHMMHUYECKHil coctaB. Kpucramimueckas
cTpykrypa. OCHOBHBIE MArHUTHBIC CBOMCTBA, BIIMSIHUE NPUMECEH Ha XOJ KPUBOM
HaMmarHnuuBaHus. [lepCcreKTUBBI MOBBIIICHUS KaueCTBa.

15. MarauTHble MaTepuabl C TOCTOSHCTBOM MTPOHUIIAEMOCTH B CIA0BIX MOJISX
(mepmuHBaphl, U30MepMbl). Matepualnbl ¢ Pe3KOM 3aBUCUMOCTBIO MTPOHUIIAEMOCTU OT
TeMIepaTyphbl.

16. MarauToTBeppie MaTepuaIbl C YMEPEHHBIMU 3HAYCHUSIMU KOAPIIUTHBHOM
CUJIbI U MAarHUTHOM DHEPTHHU.

17. Maruautasie wmatepuansl ¢ L[IMJ[ (oprodepputsi, deppuTh-rpaHarsl,

rexcaeppuThi).



18. ®wusuueckue ycnoBUs BBICOKOKOIPLUTUBHOTO COCTOSHUS.

19. Marnutasie Matepuansl tuna P3M-Co. OcoGeHHOCTH KpUCTAIIMYECKON
CTPYKTYpPbl U MarHUTHBIE CBOMCTBA.

20. MarnuToTBEpABIE  MaTepHandbl  C  TOBBIINICHHBIMA  3HAYCHUSMU
KOAPLIMTUBHOM CUJTBI U MAarHUTHOM 3Heprun (Marepuansl Tuna KOHJK).

21. MaruutoTrBepabie ¢epputhl. Kpucraminueckas CTpyKTypa U OCHOBHBIE
MarHUTHBIC XapaKTEPUCTHUKHU.

22. OcHOBHbIe TpeOOBaHUS, MPEABABISIEMbIE K CIJIaBaM JJisi TOCTOSHHBIX
MarHuToB. Krnaccudukamuss MarHUTOTBEPABIX  MaTepuainoB. 3anadd  (U3MKH
BBICOKOKOAPLIUTUBHOTO COCTOSTHUS.

23.  OCOOEHHOCTH TEXHOJIOTHMHM TOJYyYEHHUS W MATrHUTHBIX XapaKTEPUCTHK
CIUIABOB Ha OCHOBE PEIKO3EMEIbHBIX METAUIOB U KOOAIbTA.

24.  MarHuToTBepAble MaTepHaIbl C OOJBIITUM 3HAYEHUEM KOIPIIUTUBHON CUJIBI
U TOBBIIIEHHOW MarHUTHOM sHepruer (pepputhl K0OaNbTa, CTPOHIIMS, OApHsi, CIUIABBI
Pt-Co).

25.  OcOOEHHOCTH MAarHUTHBIX XapaKTEPUCTUK MArHUTOTBEPJIBIX MaTEPHAIIOB
Ha ocHOBe ciiaBoB Nd-Fe-B. [lepcnekThBbI MOBBIIICHHS KAYECTBA.

26. Jlunamuueckas TeTJs TUCTepe3uca U KpuBas HamarHuuuaHusi. CriocoObl
UX U3MEpEHUsl.

27. OcHOBHBIE OCOOCHHOCTH CBOMCTB aMOpP(HBIX MAarHWTHBIX MaTEPHUAJIOB TIO
CPaBHEHUIO C KPUCTATUIMYECKUMU MaTepHUaJIaMHU.

28. CTpyKTypHO-4yBCTBUTEIbHBIC U CTPYKTYPHO-HEUYBCTBUTEIbHbIE CBOMCTBA
MarHUTHBIX MaTEPHAJIOB.

29. OcHOBHbBIC BHJIBI MAarHUTHOW MPOHUIIAEMOCTH (HEPPOMATHETUKOB M HX
onpeeseHue.

30. Tonkue MarHuTHbIC TIeHKH. OCOOCHHOCTH WX MArHUTHBIX CBOWCTB W
OCHOBHBIE€ CIIOCOOBI MX MOJTYYEHHs. XapaKTepHble OCOOEHHOCTH IOMEHHON CTPYKTYpPBI
TOHKHUX TIJICHOK.

31. ®usuyeckrue OCHOBBI 3aMKMCH U BOCIPOM3BEICHUS 3ByKAa HAa MArHUTHOU

JICHTC



VI1l. MaTepuajibHO-TeXHUYeCKOe o0ecreyeHne

YyeOHO-Hay4HAs
nabopaTopus
MarHuTHbBIX U

AIIEKTPUIECKUX

n3Mepenuii Ne 40

(170002 Teepckas
0011., . TBEpS,

Canosslii niep., a. 35)

1. JlaGopaTopHble 3JIEKTPOHHBIE BECHI C
rupeit M-ER 122ACF JR-600.01 LCD
2. Bomprmerp AKUII-2101

3. Bompr™merp AKHMII-2101

4, VICTOYHUK [OWTaHUS C  OILMEH
untepdeiica USB AKUII-1141
5. UcTtouHuk  mmrTaHug € OHLMENR

untepdeiica USB AKUII-1141

6. Komnetorep 1RU Corp 510 I5-
2400/4096/500/G210-512/DVD-
RW/WT7S

7. Kommnerorep ¢ monutopom 940N Core
6550 Box/Asus
P5KSE/2*1024DDRI1/160/7200/DVDR
W/

8. Dkpan  HacreHHbli  ScreenMedia
153*203

9. Mynbrumerp 1H(POBOIl  BBHICOKOH
tounoctu UT804

10.  YcraHoBka HUMITYJILCHOTO

HaMarHuuyuBanus "MuineHs"

11.  MynbsTaMeTp UU(GPOBOI BBHICOKOI
touHoctr UT804 (2 miT.)

12.  Dnexrpomarswur (3 mrT.)

13.  Dnextpomaraut OM-1

14.  Ocmowmorpad C-1-68

15.  ®deppotectep

16.  bnok nuranus b5-9

17. Bonbrmerp B7-27A (2 1it.)
18.  Teneparop I'3-102 (3 mT.)
19.  Hcrouynuk nutanus b-5-8 (2 mr)
20.  Ocmumrorpag C-1-65

21. Teneparop I'3-34 (2 wrT.)
22.  bnok nurtanus b-5-21

23.  Muxkposebepmerp ®-190
24.  Tlpoextop BenQ MP777
25.  bnox nutaHus

26.  Bombsr™erp B-7-23

27.  Teneparop I'3-109

28. T'enmeparop ®-578

29. Ucrounuk nurtanus b-5-21

Microsoft Windows 10 Enterprise
MS Office 365 pro plus
Kaspersky Endpoint Security mms
Windows
Apxusatop 7-Zip - 6ecruiaTHo
Acrobat Reader DC - 6ecrutatHo
Google Chrome — 6ecriatao
IToura Outlook — 6ecruraTHO
Origin 8.1 Sr2 -
noroop Nel3918/M41 ot
24.09.2009 ¢ 3AO «CodrJlaiin
Tpenn»;

NI MAX Measurement &
Automation Explorer — 6ecruiatho
Microsoft Visual Studio 2019 -
Akt Ha nepenauy npas Nel051 ot
05.08.2020 1.

Mozilla Firefox -6ecriatao

VIlIl. CBenennst 00 00HOBJIeHNH padoyeil MPOrpaMMbl AU CHUIITHHbI

No .. OOHOBNIEHHBIN pa3aen Ornucanne BHECEHHBIX PexBu3uThl 10KyMeEHTa,
paboueit mporpamMmsI W3MEHEHUH YTBEPAUBIIETO
JACLIUTIIIUHBI U3MEHEHUS
1.
2.




