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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

[{enpr0 OCBOEHUS TUCIUTIIMHBI SIBISETCS (DOPMUPOBAHKE Y CTYICHTOB 3HAHUH O (pakTopax,
BIIUSIONIMX HA (DOPMHUPOBAHHUE TUCTEPE3UCHBIX CBOMCTB KPUCTANTMYECKUX MATHUTOMSTKUX H
MarHUTOTBEPJIBIX MAaTEPUATIOB, KOTOPBIE OMPEACIISIOTCS OCOOCHHOCTAMHU UX CTPYKTYPHOTO
COCTOsAHUA, TCXHOJIOI'MYCCKUMU yCHOBI/ISIMI/I nux HOJIyTIeHI/ISI, YTO B CBOKO oqepema OHpeI[eJBICT
0COOEHHOCTH MPOLIECCOB HAMArHMYUBAHMSI, IEpEMarHi4MBaHUs 1 MEXaHU3MBbI (DOPMUPOBAHUS
KODPIUTUBHOM CHUIIBL. JMCIIMIIIIHA HAIMTpaBieHa Ha POpMHUpPOBaHUE Y O0YUAIOIIUXCS CIIOCOOHOCTH
CBOOOJTHO OPUEHTHUPOBATHCSI B MHOTO0Opa3uH COBPEMEHHBIX MAarHUTHBIX MaTepHalioB U
HUCIIOJIB30BATh UX B TCXHHUUYCCKHUX yCTpOfICTBaX, a TaK¥Xe pa3pa6aTBIBaTL HOBBIC MAarHUTHBIC
MaTepI/IaJIBI C 3aJaHHbIMHA CBOfICTBaMH.

3agauu :

3amayaMy OCBOCHHMS JUCLUIUIMHEI SBJISIOTCS

- MMOJTyYeHre 3HaHUH 00 OCHOBHBIX KJIacCaX COBPEMEHHBIX MAarHUTHBIX MaTEPHAIIOB U
O0COOEHHOCTSX MX MPAKTHYECKOT0 MPUMEHCHHS;

- IOHUMAaHKUE B3aUMOCBSI3U TUCTEPE3UCHBIX MTPOIIECCOB B peajbHbIX MarHeTHKaxX ¢
OCOOCHHOCTSIMU MX CTPYKTYPHOTO COCTOSIHHUS,

- (opmupoBaHue OOIIKX MPEACTABICHUN O KPUCTAIUITMUECKON CTPYKTYpPE U OCHOBHBIX
TUMAaX AePEKTOB KPUCTALINICCKUX PEIICTOK, a TAKXKE O MPOoIeccax, MPOUCXOIANIUX ¢ TeheKTaMu
MOJ1 BIIMSIHUEM BHEITHUX BO3ACHCTBUI U BO3JICHCTBUH 3THUX MPOIECCOB HA OCHOBHBIC MarHUTHBIC
CBOMCTBa MaTEepPHAJIOB;

- MPUOOPETECHHE OIbITa aHAIM3a (PU3HYCCKUX SBICHHUH M MPOIECCOB B 00JACTH MAarHUTHBIX
MaTepHaIOB | IMOJATOTOBKH OTYETa IO TEME MCCIICIOBAHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.B
TpeGoBanus K npeaABapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

JuddepeHunanbHble ypaBHEHHS

DneKTpoAuHAMUKA

MornexymsipHas Gpusnka

DNEKTPUYECTBO U MarHETU3M

ATomHas pusmka

Metobl MaTeMaTHYeCKON (PU3UKU

®u3nKa KOHIECHCUPOBAHHOIO COCTOSTHUS BEIIECTBA

Jucuuninnpl (MOAYJ/JIH) U PAKTHKH, VIS KOTOPBHIX 0CBOEHUE TaHHOM M CIHIIJIHHbI
(MoayJis) He00X0AMMO KAaK NMpealIecTBYIOIIee:

Pe3onaHCHBIE METO/BI HCCIEAOBAHUS BELIECTBA

OCHOBBI AJIEKTPOMarHUTHOM M paiallMOHHON 0€301MacHOCTH

[IpennunuiomHas npakTuka

Hayuno-uccnenoBarenbckas pabora

3. OBPBEM JUCIHIUIIVIMHbI

OO0masi Tpy10eMKOCTh 43ET
YacoB 1o yueOGHOMY MJIaHy 144

B TOM 4YHuCJIE:

caMmocTosiTeNnbHas paboTa 61
4acoB Ha KOHTPOJIb 27




4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMHU OCBOEHUA

OBPA3OBATEJIbHOM ITPOT' PAMMBI

[TK-4.1: OcymecTBisier coop, 00paboTKy, aHATU3 U 0000IIEHUE TEPETOBOTO

OTCYCCTBCHHOT'O U MC)KAYHAPOAHOTO OIIbITa B COOTBeTCTBYIOH.Ieﬁ o0ractu HCCIIeOBaHUI

[1K-4.2: TIpuMeHsieT MEeTOIbl aHAIM3a HAyYHO-TEXHUYECKON HH(POPMAIIHH

VYK-1.1: Ananusupyer 3aaqy, BeIIEISISI €€ 0a30BbIC COCTABIISIONINE

VYK-1.2: Onpenensiet, MHTEPNPETUPYET U PAHKUPYET HHPOPMAITUIO, TPEOYEMYIO IS
pelleHus MOCTaBICHHON 3a/1aun

VYK-1.3: OcymiecTBisieT Mouck HHGOPMAILIMH JIJIsl PEIISHUS IOCTABJICHHOH 3a1a4H 110
pa3IMYHbBIM TUIIAM 3allPOCOB

VYK-1.5: PaccmarpuBaeT u npejiaracT BO3MOXKHbIE BAPUAHThI PELIECHNS [10CTaBJIEHHOM
3a/1a4M, OLICHUBAs UX JOCTOMHCTBA U HETOCTATKH

5. BUJAbI KOHTPOJIA

Bunsl KOHTpOSIL B cemecTpax:

OK3aMCHbI

6

6. A3BIK IIPEIIOJJABAHUA

SI3bIK TIpeTo1aBaHus: PYCCKHIA.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIST)

HaumeHoBaHue pa3iesioB U TeM

Bun
3aHSATHSA

CemMm.

YacoB

IIpumeyanue

Pa3zen 1. Beenenue

11

@du3MKa MarHUTHBIX MaTEpUAJIOB - OJTUH U3
BAKHEHIIINX Pa3/ieJI0B COBPEMEHHOMN
¢u3uku TBepaoro rena. [Ipumenenue
MarHUTHBIX MaTepUAJIOB B Pa3INYHbBIX
OTpaCIsIX TEXHUKH.

Jlex

Paznen 2. XapakTepuCTUKN MarHUTHBIX
MaTEpUAJIOB

2.1

OCHOBHbBIC MArHUTHEIC XapPaKTCPUCTHUKHU
MAarauMTHBIX MaTCPUAJIOB. KpI/IBa}I
HaMarHuuyuBanus. HaMaraumueHHOCTh
HAaChIIICHUA, MHAYKI WS, MATHUTHAA
MMPOHUIIACMOCTb, BOCIpUUMYNBOCTD. Buasr
MarHUTHOM MPOHUITACMOCTH U UX
OIIPECACIICHUC. Iletns MarHUTHOTO
TUCTCPE3UCA. OcHOBHbBIC nmapaMeTpbl NCTIIN
MAaramMTHOI'O TUCTCPE3UCa. HpCHCHBHaH u
YaCTHBIC NICTJIM MAarHUTHOT'O TUCTCPE3UCA,
KpPHUBLIC BO3BpaTa. Crarndeckas u
AMHAMHWYCCKas IETIN TUCTCPE3HCA.

Jlex




2.2

OCHOBHbBIE MATHUTHBIE XapaKTEPUCTUKHI
MarHMTHBIX MatepuainoB. Kpuas
HaMarHuyuBaHus. HamarunyeHHOCTh
HACBILIEHUS, UHTYKIUS, MaTHUTHAs
MIPOHUIIAEMOCTh, BOCIIPUUMYHUBOCTh. Bubl
MarHUTHON MPOHHUIIAEMOCTH U UX
onpexaenenue. [leTist MarHuTHOTO
rucrepesrca. OCHOBHBIE TapaMeTphI METIH
MarHuTHOro rucrepesuca. [IpenenpHas u
YaCTHBIE METIM MArHUTHOTO TUCTEpE3NnCa,
KpuBbIe Bo3Bpara. CtaTuueckas u
JTUHAMUYECKasl ETJIM TUCTepe3uca.

Ip

2.3

BrImonnenne caMoCTOSITEILHOTO 3aJaHusg
I10 OIIPEACICHUIO ITapaMETPOB IIETIN
THCTCPE3UCA

Cp

Paznen 3. BzaumoneticTBust U haKkTOpPHI,
OTIPEICIIAIONINE MarHUTHBIC CBOMCTBA
Marepuaia

3.1

OcCHOBHBbIE THUIIBI B3aUMO/JIEUCTBUI B
MarHMTHBIX MaTepuajax, OTBETCTBEHHBIE 3a
(dbopMHpoBaHKE MX CBOWCTB: OOMEHHOE,
MarHMTOKPUCTAIIIMUECKOE,
MarHuTOyIpyroe, MarHUTOCTATUYECKOE.
OcHoBHbIE (PaKTOPBbI, BIUSIOLIUE HA
MarHMTHBIE U 3JIEKTPUUYECKUE CBONCTBA
MarHMTHBIX MaTE€PUAJIOB: XUMUYECKUI
COCTaB, KPUCTAJUIMYECKAsl CTPYKTYPA,
aTOMHOE yHopsiiloueHue, 1e(eKThl
KpUcTaJIn4eckoi pemeTku. CTpyKTypHO-
YyBCTBUTEJIbHBIE U CTPYKTYPHO-
HEYYBCTBUTEJIbHbIC MAaTHUTHBIE CBOMCTBA.

JIek

3.2

OcCHOBHBIE THUIIBI B3aUMOJECHCTBUN B
MarHMTHBIX MaTepuasax, OTBETCTBEHHBIE 3a
(dbopMHpOBaHUE UX CBOUCTB: OOMEHHOE,
MarHMTOKPUCTAIIMYECKOE,
MarHuTOYyINpyroe, MarHUTOCTATHYECKOE.
OcHoBHbIE (aKTOPBI, BIUSIOIINE HA
MarHMTHBIE U JJIEKTPUYECKUE CBONCTBA
MarHMTHBIX MaTEPHUAJIOB: XUMUYECKUI
COCTaB, KPUCTAJUIMYECKAsI CTPYKTYPA,
aTOMHOE yHopsiioueHue, 1eQeKThl
KpUCTAJIIIN4eCKOor pemeTku. CTpyKTypHO-
YyBCTBUTEJIbHBIE U CTPYKTYPHO-
HEYYBCTBUTEIbHbIE MAaTHUTHBIE CBOMCTBA.

3.3

[Touck napOpMaK, CUCTEMATH3AITUS
JAHHBIX U TTOATOTOBKA KPAaTKOTo 0030pa o
MAarHUTHBIX CBOMCTBAX 3aJaHHOIO
MAarHMTHOTO Marepuaa

Pazgen 4, XapaKTepI/ICTI/IKI/I IIOCTOAHHBIX
MarHuToB




4.1

DOHeprus NOCTOSTHHOTO MarHuTa. DHEPrust
HaMaraHu4deHHoro Tena. ['paduaeckuit
croco6 omnpeeneHnss MaKCUMaJIbHOTO
sHepreTryeckoro npousseacHus (BH)mMax u
€ro UCMOJIb30BaHUE JJISl OLIEHKHU SHEPTUU
MarHuTHOTO Marepuana. Paboyas Touka
MOCTOSTHHOTO MarHuTa. CrocoOsl
MOJIyYEHUS] Pa3MarHH4eHHOT'O COCTOSTHUSI.

Jlek

4.2

DHeprus MOCTOSHHOTO MarHuTa. DHEPrus
HaMaraHu4deHHoro tena. ['padudeckuit
crocob omnpeeneHnss MaKCUMalIbHOTO
sHepreTuyeckoro npoussenenus (BH)mMax u
€ro UCTOJIb30BaHUE JIJISl OLIGHKH SHEPTUU
MarHUTHOTO Marepuana. Pabouas Touka
NOCTOSTHHOTO Maruuta. Criocoobl
MOJTyYEHUS] Pa3MAarHHYCHHOTO COCTOSTHUSI.

Ilp

4.3

CpaBHUTENBHBIN aHAIU3 TAPaMETPOB
IIOCTOSIHHBIX MarHUTOB Pa3HbIX TUIIOB

Pasznen 5. MarauTHbIE CBOVICTBA B
MEePEMEHHBIX MATHUTHBIX MOJISIX

5.1

MarauTHbIE CBOKMCTBA MaTEPUAIIOB B
MEPEMEHHBIX MAarHUTHBIX MOJISX.
JlnHamuyeckasi KpuBasi HAMarHUYMBaHUS U
NeTIIA rucrepesrca. MarautHas
MPOHULIAEMOCTh. PUZUYECKHUI CMBICI
COCTaBJISIOLIUX MATHUTHOM
MPOHULIAEMOCTH.

JIek

5.2

MarnuTHble CBOWCTBa MaTEpUAIOB B
MEPEMEHHBIX MATHUTHBIX MOJSX.
JlnHamuyeckas KpuBas HAMarHUYMBaHUS U
MeTIIA rucrepe3nca. MarautHas
IPOHUIIAEMOCTh. DU3NYECKUI CMBICIT
COCTABJISIFOIMX MAarHUTHOU
IIPOHUIIAEMOCTH.

Ilp

5.3

Omnucanue KOHKPETHBIX MAIr'HUTHBIX
MaTCepHraJIOB JJIs1 BEICOKO- U
HU3KOYAaCTOTHBIX HpI/IMeHeHI/IP'I

Cp

Paznen 6. Knaccuduxarms MarHuTHBIX
MaTepHajoB

6.1

MarHuTomMsArkue U MarHUTOTBEPAbIE
MarHuTHble Marepuainsl. Pusndeckue
OCHOBBI UX KJIaCCU(PHUKAIUH.
[IpenBapuTenbHble cBeeHUSI 00 OCHOBHBIX
rpyIIax MarHUTHBIX MaTE€PHAIIOB.

JIek

6.2

MarHuToMsArkue U MarHUTOTBEPAbIE
MarHuTHbIe Matepuaisl. Gusnyeckue
OCHOBBI MX KJIacCHU(pUKAIIH.
[IpenBapuTenbHble cBeleHUs 00 OCHOBHBIX
TpyIIax MarHUTHBIX MaTE€PHAIIOB.

Ip

6.3

Maruutomsrkue u MarauTOoTBEpAbIC
MAarauTHBIC MaTCPpUAJIbI. duznueckue
OCHOBBI UX KJ'IaCCI/I(I)I/IKaI_II/II/I.
HpCI[BapI/ITeJ'IBHBIe CBCACHUA 00 OCHOBHBIX
rpynnax MaroHuTHbIX MaTCpUajloB.

Paznen 7. MarauTHbIe MaTepUalbl U UX
MIPUMEHEHUE




7.1

MarsuTHbIe MaTepualbl ¢ HAUOOIBIICH
HaMarHMYEHHOCTBIO HAChIIIEHUs (3Keme30,
KEJIe30K00ATbTOBBIC CIUIABhI). XUMHUUECKHUI
cocraB. Kpucramiueckas cTpykTypa.
OcHOBHbBIE MArHUTHBIE CBOICTBA, BIUSHUE
npuMecel Ha X0 KpUBOM HaMarHUYUBaHMs,
UHIYKIIMSL, SJIEKTPOCOIPOTUBIICHUE.
[lepcrieKTHBBI MOBBILICHHS Ka4eCTBA.

Jlek

7.2

Bricokornponuiiaempie MarHUTHBIE
Marepuaibl ¢ MaJIbIMU MOTEPSIMU TIPU
IepeMarHi4uBaHuy ¢ yactoto 50 'y
(kpemHHUCTOE KeJe30). XUMUUYECKUA COCTaB,
Bnusinue conepxxanusi KpeMHUSI Ha
OCHOBHBIC MarHUTHBIE CBOMCTBA.
Kpucramnmdeckas cTpykrypa,
KpUCTAJUIMYECKas TeKCTypa. BiusiHue
CYOCTPYKTYpBI U MJIACTUYECKOM
nedopMauu Ha KOSPIUTHUBHYIO CHITY.
TexHonorust U3roTOBJICHUS KPEMHUCTOTO
xkene3a. TepMuueckas oOpabOTKa M BIHSHUE
€e PeKMMOB Ha MarHUTHbIE
XapaKTepPUCTUKHU. TepMoMarHuTHas
ob6paboTka. OCOOEHHOCTH JOMEHHOU
cTpykTyphl. Knaccudukanus craneii mo
I'OCT m ocHOBHBIE MAarHUTHBIE CBOMCTBA.
[TepcrieKTHBBI OBBIIICHUS KayecTBa.

JIex

7.3

MarHuTHbBIC MaTepUaJIbl C TOHUKEHHBIMU
MOTEPSIMUA YHEPTUU TIPHU NTePEeMarHUYMBaHUN
B MOJIAX 3BYKOBBIX "acToT (400-20000 I').
BrnusiHue XUMHUYECKOTo cocTaBa Ha
MarHMTHbBIE CBOWCTBA, 3aBUCHMOCTD
MarHUTHBIX MOTEPh U KOIPIIUTUBHON CHIIBI
OT TonmMHbI JucTa. [loTepu Ha rucTepesuc,
BUXPEBBIE TOKH, JOTIOJHUTEIbHBIE TIOTEPH,
crocoObI paznenenus noteps. IlepcrnekTuBbl
MOBBIIIECHUS Ka4eCTBA.

Jlex

7.4

MarauTtHble MaTepHalbl ¢ TOHMKEHHBIMU
MOTEPSIMU YHEPTUH MPH MIepeMarHUYuBaHUU
B MOJIAX 3BYKOBBIX "acToT (400-20000 I').
BrnusiHue XUMHUYECKOTo cocTaBa Ha
MarHUTHBIE CBOWCTBA, 3aBUCUMOCTD
MarHUTHBIX MOTEPh U KOIPIIUTUBHON CHIIBI
OT TONMIMHGI JucTa. [loTepu Ha TUCTEpe3ucC,
BUXPEBBIE TOKH, JIOTIOJIHUTEIHHBIC TIOTEPH,
crocoObI pasnenenus notepb. IlepcrnekTuBbl
MOBBILICHUS Ka4eCTBA.

7.5

MarauTtHble MaTepHalbl ¢ HauOOIbIIeH
MIPOHUIIAEMOCTHIO B CIIA0BIX MOJISIX.
BnusiHue xumMudeckoro coctaBa Ha
MarHUTHBIE CBOWCTBA, KPUCTAJUIMYECKAs
CTPYKTYpa, PU3NIECKUE OCHOBBI
TEPMOMAarHUTHON 00pabOTKH, 3aKaNKH,
oTxura. OCHOBHbIE MATHUTHBIE CBOMCTBA.
[lepcneKTHBBI MOBBIIIIEHUSI KAUECTBA.

Cp




7.6

MaruutHble MaTE€pUabl C MOCTOSIHHON
MarHUTHOM MPOHUIIAEMOCTHIO B CIIA0BIX
MarHUTHBIX MOJIAX (IEPMHUHBAPHI,
n3omepMbl). Marepuansl ¢ pe3Kon
3aBHCHUMOCTBIO TPOHUIIAEMOCTH OT
TeMreparypbl. MarHUTHbBIE IIYHTHI.

Jlek

7.7

MarsuTHble MaTepualibl ¢ IOCTOSHHON
MarHUTHOM MPOHUI[AEMOCTBIO B CIIa0bIX
MarHUTHBIX NOJISX (IIEPMUHBAPHI,
u3onepmsl). MaTtepuaisl ¢ pe3Koi
3aBUCUMOCTBIO IIPOHUIIAEMOCTH OT
TeMIlepaTypbl. MarHUTHBIC ITYHTHI.

Ilp

7.8

MarauToCTpUKIIMOHHBIE (IbE30MarHUTHBIE)
MaTepuaisl. [IpuMenenue, oCHOBHbIE
xapakTepucTuku. OCOOEHHOCTH
TEXHOJIOTUYECKOI0 MOJIyUYEHHUSI.
IlepcnexTuBbl pa3BUTHSL.

JIex

7.9

[TonynpoBOTHUKOBBIE BHICOKOITPOHHIIAEMbBIC
MarHUTHBIE MaTepuaibl. MarHUTOMSTKHE
depputsl. Knaccudukanus GepputoB mo
TEXHUYECKOMY Ha3HAUCHUI0. X UMUYCCKUH
COCTaB, KPUCTAJUINYECKASI CTPYKTYPA,
0COOEHHOCTH MarHUTHOW CTPYKTYPHI.
Oco0eHHOCTH TTOBEICHUSI HAMAarHUYEHHOCTH
U 3JICKTPOCOIPOTHUBIICHHS B 3aBUCUMOCTH OT
Temrneparypsbl. [lepcrieKTHBBI TOBBIIICHUS
Ka4yecTBa.

Cp

7.10

MarsuTHbIe OTYIPOBOIHUKOBBIE
MaTepHaIbl C MOBBIIIEHHOHN CTaOUIBHOCTBIO
MarHUTHOM NMPOHUIIAEMOCTH IIPU
U3MEHEHUH TOJIs1, YaCTOThI U TEMIIEPATYPBHI.
Maruutoausnekrpuku. OcoOeHHOCTH
CTPYKTYPBI U METOAOB MOJTYUYEHUSI.
TemmneparypHbliit K03 duiueHTt
CTaOMJIBHOCTH MarHUTHOM MPOHUIIAEMOCTH.

Cp

7.11

MarsuTHbI€ OTyIPOBOIHUKOBBIE
MaTepHabl C MOBBILIEHHOHN cTaOUIBHOCTHIO
MarHUTHOM MPOHUIIAEMOCTH IIPU
WU3MEHEHHH TIO0JIsI, YaCTOTHI U TEMITEPATYPHI.
MaruautoausnexkTpuku. OcoOeHHOCTH
CTPYKTYPBI H METOAOB TIOJTYYCHUSI.
TemnepatypHblii kKo3hduLreHT
CTaOMIIBHOCTH MarHUTHOM MTPOHUIIAEMOCTH.

7.12

MarHauTtHble MaTepHabl ¢ IPSIMOYTOJILHOMN
neTiel rucrepesrca 1 00JbIION CKOPOCTHIO
nepemaranuuBanus (III-depputsr,
TOHKHE MarHUTHBIE MJI€HKH ). OCHOBHBIE
MarHUTHbIE U TEXHUYECKUE
XapakTepucTHku. [loaydeHre TOHKUX
MarHUTHBIX MJIEHOK. OCOOEHHOCTH UX
JIOMEHHOM CTPYKTYpPbI, MArHUTHOU
AQHU30TPOIHUH.

Cp




7.13

MaruutHble MaTEpUAbI C
HWIMHIPUYECKUMU MarHUTHBIMU
nomeHamu. Optodepputsi, HeppuThI-
rpaHatsl, Tekcadepputsl. OcOOCHHOCTH
JIOMEHHOU CTPYKTYPBI U IPAKTHUECKUX
MIPUMEHEHUM.

Ip

7.14

MarHnuTtHble MaTepHalibl Ha OCHOBE CIJIaBOB
P3M-Co. Oco0eHHOCTH KPUCTAUTMYECKOM
CTPYKTYpbI U MarHUTHBIE CBOWCTBA.
Oco0eHHOCTH TeTepOreHHON CTPYKTYphI
cmtaBoB (R,Zr)(Co,Cu,Fe)z xak
HEOTHEMJIEMOTO MPU3HAKa
BBICOKOKOIPLIUTUBHOT'O COCTOSIHUSI.
[TomrydeHre MOCTOSTHHBIX MAarHUTOB
METOJIaMH JINThS U TIOPOLITKOBOM
MeTamyprud. OCHOBHBIE MEXaHU3MBbI
MarHMTHOTO THCTEpe3uca. MarHUTHBIE
MaTepuaibl Ha ocHOBe ciuiaBoB P3M-Fe-B.
Oco06eHHOCTH KPUCTALTUIECKOM
CTPYKTYpbI, OCHOBHBIC MAaTHUTHBIC
XapaKTePUCTHKH.

Jlex

Pa3nen 8. Dx3amen

8.1

IToaroroska kK 9K3 aMCHY

DK3aMeH

27

Cnncok 06pa3oBaTe/IbHbIX TEXHOJIOT Uil

AKTHBHOE CJIylnaHue

Nupopmannonusle (11(ppoBbIe) TEXHOIOTUN

JluckyccroHHble TeXHONOTHH ((HOpyM, CUMIIO3UYM, Je0aThl, aKBapuyMHasl TUCKYCCHS,
naHeJIbHasl TUCKYCCUs, KPYTJIbIM CTON, (pacuaIuTHpoOBaHHAs U T.J.)

r.).

8. OLIEHOYHBIE MATEPHAJIBI VIS TPOBEJEHUS TEKYIIEN U
MNPOMEXXYTOYHOM ATTECTALIUU

8.1. OueHoyHble MaTepHAJIBI /ISl IPOBEACHHUS TEKYyLIEeH aTTeCTaluu

cM. [Ipunoxenune

8.2. OueHoYHbIC MaTEePHAJIBI 1JIs1 IPOBEACHUS MPOMEKYTOYHON aTTECTALMHU

CwMm. npunoxeHue

8.3. TpeOoBaHus K peiITHHI-KOHTPOJIIO

®dopma npoBeieHns FK3aMeHa: CTYIEHThI, OCBOMBILNE MPOTpaMMy Kypca MOTYT MOTYYHUTh
OIIEHKY 110 UTOTaM CEMECTPOBOM U MOITYyCEMECTPOBOM PEUTUHIOBOM aTTECTAIMU COTJIACHO
«ITonmoxxeHuto o peUTHHroBoi cucreme ooydenust TBI'Y» (mpotokost Ne8 ot 30 ampesnst 2020 1.).
Ecnu ycnoBus «IlonoxeHust 0 peUTUHTOBOM CHCTEME . ..» HE BBIMOJHEHBI, TO SK3aMEH
caaercs coriacHo «[lonoxeHno o MpOMeKyTOUHOM aTTecTaluu (IK3aMEeHax U 3a4eTax)
00ydJaronuxcs mo nmporpammam Boiciiero oopazoanus TBI'Y » (mpotokon Nell ot 28 anpens 2021

Monyis 1




Kontponbnas padota - 10 6amios

CaMocTosTenpHas padoTa ¢ IMOCICYIOIIUM MTPEJICTABIICHHUEM PE3yJIbTaTOB B hopme
JIOKJIaa Ha MpakTuKe - 20 6aymoB

Monyib 2

Konrponsnas pabdora - 10 6amos

CamocrosTenbHas padoTa ¢ IOCIEYIONUM MPEICTaBICHUEM PE3YyIbTaToB B (hopme
JIOKJIaJia Ha MpakTuke - 20 6amoB

Dk3ameH - 40 0ayuIoB

9. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLY.JIS)

Pexomenayemas iurepatrypa

Ilepeyenb mporpaMMHOro odecrneyeHust

Kaspersky Endpoint Security 10 st Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Mozilla Firefox

OO B|WIN|F-

Origin 8.1 Sr2

COBpeMeHHbIe l'lpO(l)eCCI/IOHaJ'II)HLIe 0a3bl JAaHHBIX U I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbLIC
CUCTEMbI

ApxuBbl )xypHaioB uznarensctBa The Institute of Physics

ApXUBBI )KYpHAJIOB U3/1aTenbcTBa Nature

BJI Web of Science

B/l Scopus

XKypnans! nznarensctBa Taylor&Francis

XKypuaner American Institute of Physics (AIP)

Penosurapuii Tel'Y

Hayunas snexktponnas 6ubnanoreka eLIBRARY.RU (nmoanucka Ha *ypHaJibl)

©| o N| o O] | Wl N =

SbC BOOK.ru

=
o

9BC «Jlaup»

-
[N

9BC IPRbooks

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

Ayaur-1 Oo6opynoBanue

3-40 KOMIUIEKT y4eOHOI MeOenn, BOJBTMET, SKpaH HACTEHHBIH, KOHTPOJUIEP, CKAaHEPHI IS

BOJIbTMETpa, AByX(ha3zHble LOCK-IN ycminTenu, KOMIBIOTEPHI, ycTaHOBKA "MuIieHs"

3-38 KOMIUIEKT yueOHOI MeOenu, Tmeuyb TpyOuaTasi, MOHUTOPHI, IIPOEKTOP,
(OTOMHMKPOCKOII, BAKYYMHBIE ITOCTHI, BECHI JIAOOPATOPHBIE, KOMMYTATOP,

11. METOAWYECKHUE MATEPHAJIBI JJISI OBYYAIOLINXCS ITO OCBOEHHIO
T CHATITAHBI




Bonpoce! 1t caMonoAroToBKU

1. KpuBast HamaranunBanus. HamaranueHHOCTh HachleHns. HIyKIKs, MarHuTHas
IIPOHUIIAEMOCTD, BOCIIPUUMYHMBOCTE. BUIbI MArHUTHON MPOHUIIAEMOCTH U UX OIIPEIIEIICHHUE.

2. [lonynpoBOIHHUKOBBIE BBICOKOIIPOHHUIIAEMBIE MATHUTHBIE MAaTCPHAJIBL.
Marnutomsrkue ¢peppuTbl. XUMHUECKUI cOCTaB, KPUCTAIIIMUECKasi CTPYKTypa, 0COOEHHOCTH
MarHuTHOHM cTpyKTypbl. OCOOEHHOCTH MOBEAECHUS HAMArHUYEHHOCTHU U 3JIEKTPOCONPOTUBIICHUS B
3aBHCHUMOCTH OT TeMIiepaTypsl. IlepcriekTHBbI OBBIICHHS Ka4eCTBa.

3. IleTsia MarauTHOTO TUCcTEpe3uca. OCHOBHBIEC TapaMETPBbI IETIIA TUCTEPE3UCA.
IIpenenbHas netTis rucrepesnca U YacTHBIE NETIN, KpUBbIe Bo3Bpara. CtaTudeckas U
JUHAMHUYECKas MIETIM TUCTEPE3HCa.

4. MarHuTHble MaTepualibl ¢ HAUOOJbILIEH TPOHUIIAEMOCTBIO B CIIA0BIX MOJISX.
BnusiHue XMMHUYECKOro coCcTaBa Ha MarHUTHBIE CBOKMCTBA, KPUCTAIUIMUECKYIO CTPYKTYpY,
(u3nyeckrne OCHOBBI TEPMOMArHUTHON 00pabOTKH, 3aKaaKku, OTKUra. OCHOBHbIE MarHUTHBIE
cBoiicTBa. [lepCrIeKTUBEI TOBBILIEHUS Ka4eCTBa.

5. BeICOKOIIPOHUIIa€MBbIE MAarHUTHBIE MAaTEPHAJIBI C MAJIBIMU IIOTEPSIMU ITPU
nepeMarHMIuBaHuu ¢ 9actotoit 50 ' (kpeMHucTOE Xenne30). XMMUYECKHH COCTaB, BIUSHHEC
COJIEp’KaHusl KpEMHUS Ha OCHOBHBIE MarHUTHBIE cBOMCTBA. Kpucramnmyeckas cTpykrypa,
KpHUCTalNIN4ecKas TeKCTypa. BiusiHue cyOCTpyKTYypbl M IIaCTUYECKOM f1edopManuy Ha
KODPLIUTUBHYIO CHUITY.

6. DHeprust HamarHu4eHHoro Tena. ['paduueckuii crnocod onpeneneHus
MaKCHUMaJIbHOTO 3HepreTuueckoro npousseaeHus (BH)max. IloueMy MOkHO HCIIOIB30BATh
BennunHy (BH)mMax st oneHky 3HEpruM MarHUTHOrO MaTepuaia. YeMy paBHa SHEpPIrust
MIOCTOSIHHOTO MarHuTa?

7. MarauutHble MaTepHualbl ¢ IPSIMOYTOJIBHOM METiel ructepesnca u 00JbIIon
ckopoctrio nepemaranunBanus (II1I7 - peppuTsl, TOHKHME MarHUTHBIE TUIEHKH ). [lomydenue
TOHKUX MarHUTHBIX MJIEHOK. OCOOEHHOCTH UX IOMEHHOW CTPYKTYPbl, aHU30TPOIIUH.

8. MarHuTHbIE CBOIICTBA MaTEPHAJIOB B IEPEMEHHBIX MAarHUTHBIX MOJISX.
JlnHaMuueckast KpuBasi HAMarHW4YMBaHUs U MIETIIS TUCTEpe3uca. MarHuTHasi MpOHUIIAEMOCTb,
(Gu3NYECKUI CMBICI COCTABJISIOIINX MAarHUTHOW ITPOHUIIAEMOCTH.

9. Marauromsrkue Marepualibl ¢ TOHMKEHHBIMH MTOTEPSMU YHEPTUH NTPU
nepeMarHM4MBaHUU B MOJIAX 3BYKOBBIX YacToT (400-20000 I'r). BiusiHnre XuMHUUeCcKOro cocraBa Ha
MarHuTHBIE CBOMCTBA, 3aBUCUMOCTD ITIOTEPh HA IEPEMAarHUYMBAHUE U KOIPLIUTUBHON CHIIBI OT
TOJIIIMHBI JTUCTA. [IepCrIeKTUBBI MOBBIIEHUS KA4€CTBA.

10. MarsuToMsIrkue 1 MarHUTOTBEP/Ibl€ MarHUTHBIE MaTepHalibl. PU3NYECKUE OCHOBBI
KJIacCU(pUKaIUU.

11. MarsuTocTpUKIIMOHHBIE (ITb€30MarHUTHBIE) MaTepuaisbl. [IpuMenenne, OCHOBHBIE
XapakTepuCTUKH. [IepcrieKThBEI pa3BUTHS.

12. OcHOBHbIE (PaKTOPBI, BAUSIOUINE HA MATHUTHBIE U AJIEKTPUYECKUE CBOMCTBA
MarHUTHBIX MaT€pUaJIOB: XUMUYECKUI COCTAB, KPUCTALINYECKAs CTPYKTYpPa, aTOMHOE
yrnopsiioueHue, AePeKThl KpucTamanyeckon pemeTku. CTpyKTYpHO UyBCTBUTENIbHbIE U
CTPYKTYPHO HEUYBCTBUTEIIbHBIE MArHUTHBIE CBOMCTBA.

13. TexHoNOTHS M3TOTOBJICHUSI KPEMHHUCTOTO XKeje3a. Tepmudeckas 00paboTka u
BIIMSTHUE €€ PEKMMOB Ha MarHUTHBIE XapaKTepUCTUKU. TepMoMaruuTHas oopadoTka.
Ocob6ennoctu momeHHO# cTpyKTypbl. Knaccudukanus craneit mo 'OCTy 1 oCHOBHbIE MarHUTHBIE
cBoMcTBa. [lepcneKTHBEI MOBBIIEHUS KAYECTBA.

14. MarauTHbIe MaTepraibl ¢ HAUOOJIBIIIEH HAMATHUYEHHOCTHIO HACKHIIICHHUS: JKEJIe30,
KeJle30K00abTOBbIE CIUIaBbl. XUMHUecKU cocTaB. Kpucranmnueckas crpykrypa. OCHOBHbIE
MarHuTHBIE CBOMCTBA, BIMSIHUE IIPUMECEN Ha X0/ KpUBOM HaMarHM4nBaHus. [lepcriekTuBbl
MTOBBIIICHHS KA4eCTBA.

15. MarnuTHbIe MaTepuaibl C MOCTOSTHCTBOM IIPOHUIIAEMOCTH B CJIA0BIX MOJISAX
(mepMuHBapbI, U30MEpMBbI). MaTepualibl ¢ pe3Koi 3aBUCHMOCTHIO TIPOHUIIAEMOCTH OT
TEMIIEpaTypBhl.

16. MarauToTBep1ble MaTEPUAIIBI C YMEPEHHBIMU 3HAYEHUAMH KO3PLUHUTUBHOW CUJIBI U
MarHMTHOM 2HEPIHUN.

17. MaruutHble Matepuansl ¢ LIM/] (opTodepputsl, GeppHUThI-rpaHaTHhI,
rekcadeppuTsl).



18. ®uznueckue yciaoBus BBICOKOKOAIPIUTUBHOTO COCTOSTHHUSL.

19. Marautabie Matepuainsl Tuma P3M-Co. Oco6eHHOCTH KPUCTAIITMIECKON CTPYKTYPBI
Y MarHUTHBIE CBOWCTBA.

20. MarHuToTBEpIbIE MAaTEPHUAIIBI C TOBBIIIEHHBIMU 3HAYEHUAMH KO3PLIUTUBHOU CHUJIBI U
MarHuTHOM 3Hepruu (Marepuainsl Tuma FOHIK).

21. MaruutotBepzsie ¢hepputhl. Kpuctaminueckas CTpyKTypa U OCHOBHbIE MarHUTHBIE
XapaKTePUCTHUKHU.

22. OcHOBHBIE TpeOOBaHUS, TPEIBSIBISEMbIC K CIUIABAM ISl IOCTOSHHBIX MAarHUTOB.
Knaccudukanus MarHuTOTBEpApIX MaTepuaioB. 3a1auu (PU3UKHU BEICOKOKOAPLIUTUBHOTO
COCTOSTHUSL.

23. OcoOGeHHOCTH TEXHOJIOTUU MTOTyUYEHHUS! 1 MATHUTHBIX XapaKTepUCTUK CIUIAaBOB Ha
OCHOBE PEJIKO3eMEIbHBIX METAJUIOB U KOOAJbTA.

24. MaruuToTBepible MaTepuaibl ¢ OOJIBIIUM 3HAUEHUEM KOAPLUTUBHOMN CUITBI U
MOBBIIIEHHON MarHUTHOM sHepruei (Gepputsl KobanbTa, CTpoHIMs, 6apus, criassl Pt-Co).

25. OcoGeHHOCTH MarHUTHBIX XapaKTEPUCTUK MarHUTOTBEPAbIX MAaTEPUAJIOB HA OCHOBE
crtaBoB Nd-Fe-B. TlepcrieKTHBEI MOBBIIIICHNS Ka4eCTBa.

26. JlunaMuyeckas MeTiisi TucTepe3uca 1 Kprupas HamarunuuBanus. CriocoOsl Ux
U3MEpEeHHUS.

27. OcHOBHBIE 0OCOOEHHOCTH CBOMCTB aMOP(HBIX MATHUTHBIX MaTEPHAIIOB TIO
CPaBHEHUIO C KPUCTAITUYECKUMH MaTepHraIaMu.

28. CTpYKTYpHO-4yBCTBUTENIbHBIE H CTPYKTYPHO-HEUYBCTBUTEIIbHBIE CBONCTBA
MarHUTHBIX MaTE€pPUAJIOB.

29. OcHOBHBIE BU/IbI MATHUTHOM MPOHUIIAEMOCTH (DEPPOMArHETUKOB M UX OTIPEICICHHUE.

30. Tonkue MarHuTHBIC IIEHKH. OCOOEHHOCTH MX MarHUTHBIX CBOMCTB U OCHOBHBIC
CIIOCOOBI X MOJTyUeHUs. XapaKTepHble 0COOCHHOCTH JIOMEHHOU CTPYKTYPhI TOHKUX ITJICHOK.

31. ®usnueckue OCHOBHI 3aIUCH U BOCITPOU3BEICHUS 3BYKa HA MAarHUTHOM JICHTE



IV. OueHouHble MaTepuajbl ISl NPOBEAeHUS] TeKylled H

NMPOMEKYTOYHOM aTTeCcTAlMH

3ananue: Pemnts 3agauy

1. CpaBHHUTH MOTEPHU HA BUXPEBBIE TOKU B JTUCTE 3JIEKTPOTEXHUYECKON CTaIH
¢ 3% Si TtonumnHo d=0,35 MM npu 3HayeHuH UHAYKIUH 1,5 Tn u paznudHbIX
gacTtotax mnepemarHuuuBaromero mons 50, 100, 400 TI'u. Cupenatb BBIBOA O
3aBUCHUMOCTH MOTEPh OT YaCTOTHI NEPEMAarHUIYMBAHHUS.

2. BoeryucnuTh riryOuHY MPOHUKHOBEHHS MEPEMEHHOTO MAarHMUTHOTO TOJS B

amopdHy1o neHTy ciuaa 24 KCP, MarHuTHast IpoHULIaeMOCTb KoTOpoit 4, =1500,
p =1, 25 MmxOm M nipu yactore 1000 I'w.

3. BBIUKCIUTD IOTEPH HA BUXPEBBIE TOKU IIPH [epeMarHU4MBaHUM JKEJIE€3HOU
MPOBOJIOKH C paguycoM r=1 MM M yaenbHbIM conpotuBieHuem p =107 Om m.
[IpoBosioka nepemaruuuuBaeTcs B noJie ¢ yactotou 50 ['m.

Cnoco0 arrecranum: NUCbMEHHBIN

Kpurepun ouenku:

1. He ucnonb3yer 6a3oBble 3HaHMsS B 001MacTH ()M3UKM MArHUTHBIX SIBIICHUH U
MarHUTHBIX MaTEPUAJIOB MPU PEIICHHH KOHKPETHBIX 3a/1au.

2. Ucnonb3yeT NTUlIb OTpaHNYECHHbBIE 3HAHUA (PU3NYECKUX 3aKOHOMEPHOCTEH.

3. VIOBIETBOPUTEIBHO HCIOJB3YeT 3HAHHSA B 00JACTH (HM3UKA MATHUTHBIX
ABIICHUH W MAarHUTHBIX MAaTEPHAIOB, HO HE BCErIa MOMXKET MOJIYYHUTh
OKOHYATEeJIbHBIN pe3yJIbTarT.

4. YMeeT XopoIlo UCIOJIb30BaTh 3HAaHUS B 00J1aCTH (DU3UKKM MAarHMTHBIX SIBJICHUH U
MarHMTHBIX MaTEPUAJIOB, JIONTYCKAET OLIUOKH.

5. CBoOOJIHO HCIIOJB3YET OCHOBHBIC (DH3HUECKHE MNPEJICTABICHHS M 3aKOHBI,

M0JIy4YaeT MPaBUJIbHBIN PE3yJIbTaT.

3aganue:
1. OmnpenenuTs 1O MapKe MaTepuajga €ero XHUMHYECKHH COCTaB

(I'[pI/IHa)l.He)KHOCTB K OI[HOﬁ H3 prHH) H OCHOBHBIC MArHUTHBIC XAPAKTCPHUCTUKH!



IV. OueHouHsble MaTepHaJbl [ MPOBeJeHUs TeKylleidl u

NMPOMEKYTOYHOH aTTeCTAllHU

3ananue: Pemints 3a1auy

1. CpaBHUTH NOTEPH HA BUXPEBLIE TOKH B JINCTE AMEKTPOTEXHUUECKON CTaIH
¢ 3% Si Tonmuuoi d=0,35 MM npu 3HaueHUM MHAYKUMU 1,5 Tin u paznuyuHbIx
gactotax mnepemaranuuBaromiero moiast 50, 100, 400 I'm. Cpenmate BbIBOO O
3aBHCHUMOCTH MOTEPH OT YaCTOTHI IEPEMAarHUYMBaHUS.

2. Beruucnauts riamyOMHY NPOHUKHOBEHHS NMEPEMEHHOTO MarHMTHOTO TOJIS B

amop(Hyro nenty cnnapa 24 KCP, marautHas npoHunaeMocThb Kotopoi x4, =1500,
£ =1, 25 MmxOm M nipu wactote 1000 ['m.

3. BeluMcIuTh NOTEPH HAa BUXPEBBIE TOKH MPH IepeMarHiYMBaHUM JKEJIC3HOH
IIPOBOJIOKH C paauycoM r=1 MM W yJelbHBIM comnpoTuBiieHHeM p =107 Om wm.
[Iporonoka mepeMarHMuMBaeTcs B noje ¢ yacrorou 50 ',

Cnoco0 arrecralMu: NUCLMEHHBIN

Kputepum onenkn:

1. He ucrnone3yer 0a30Bble 3HAHUA B OONAcTH (PU3MKH MarHUTHBIX SABICHHH M
MAarHUTHBIX MaTEPHAJIOB MPU PEIICHUH KOHKPETHBIX 3a/1ay.

2. Ucnionb3yeT nuIIb OrpaHUYEHHBIE 3HAHUA (PU3HUECKHX 3aKOHOMEPHOCTEH.

3. VYIOBNETBOPUTENBHO WCHONB3YeT 3HaHMA B 00macT (PU3MKM MAarHUTHBIX
ABJICHHMM M MArHUTHBIX MAaTE€pUaloB, HO HE BCErga MOKET TOJYy4UTh
OKOHYATEJIbHBIH Pe3yJIbTar.

4. YMeeT X0poIlIo HCIIOJIb30BaTh 3HAHHS B 00J1aCTH (PM3UKH MarHUTHBIX ABICHUH H
MarHMTHBIX MaT€pHAJIOB, OMYCKAET OIIMOKH.

5. CpoOOJHO WCIONB3YeT OCHOBHBIE (DHM3HYECKHE TPEACTaBICHHUS W 3aKOHEI,

[I0JIy4aeT paBHIIbHBIN Pe3yJIbTart.

3axanue:
1. OnpenenuTs 1O MapKe MaTepHalla €ro XHMHYECKHH COCTaB

(MpUHAANEXHOCTh K OJHOM M3 TPYIIT) U OCHOBHBIE MAarHUTHBIE XapAaKTEPHCTUKH:






3411, 1211, 2412, 1212, 50 HXC, 79 HM, H88M9, 1000 HII, 600 HII, 4000 HH,
2000 HH, 150 B4Y, 2,1 BT, 150 KI', BY 32, EX5KS5, EX9K15M2, IOH]I4,
KOHJIK18, KC37.
2. ITo KpuBBIM HaMarHM4YMBaHUA JKEJI€3a MOCTPOUTH 3aBUCHUMOCTH
MAarHUTHOM MPOHUIAEMOCTH OT HANPSIXKEHHOCTU BHELIHEI'O MArHUTHOT'O TOJISI.
Cnocod aTTecTanyu: IIHMCHMEHHBIN
Kputepuu onenku:
1. He 3naer kiaccudUKalid OCHOBHBIX MAarHUTHBIX MaTEPHAIIOB, OCHOBHBIX
TNOHATUN (PU3UKN MAarHUTHBIX SABJICHUH.
2. 3HaeT JMIIb OTACNBHBIC TMOHSATHS (PU3MKHM MArHUTHBIX SIBJICHHH, HEKOTOPBIC
Onpee/eHNs MATHUTHBIX TAPaMEeTPOB MaT€pPUAJIOB.
3. YI0BIETBOPUTENBHO 3HACT OCHOBHBIC TIOJIOKECHHS (DU3UKH MAarHUTHBIX SIBICHUIN
¥ MAarHUTHBIX MaTE€PUAJIOB, IOITYCKAET OTAC/IbHBIE OIITUOKH.
4. Xopouio 3HAeT OCHOBHBIE TIOJOKEHUA (U3MKH MArHUTHBIX SIBICHUH U
MarHUTHBIX MaTepHasIOB.
5. HMcuepnbiBaronie 3Ha€T OCHOBHBIE MOJIOKEHUsI (PU3MKH MArHUTHBIX SIBJICHUH H

MAaroluTHBIX MaTCpHaJIOB.

BOHpOCbI JJIA ITOATrOTOBKH

1. Kpupass HamarunuuBanusi. HamarunueHHOCTh HackieHus. MHaykous,
MarHuTHas MPOHUIIAEMOCTb, BOCTIPUMMYHUBOCTb. BUIbl MArHUTHOM
IIPOHULIAEMOCTH U UX OIpEICIICHUE.

2. [lonympoBOJHHKOBBIE BBICOKOIIPOHUIIAEMbIE MATHUTHBIE MaTE€PHAIbI.
Maruauromsrkue pepputbl. XMMUYECKHH COCTAB, KPUCTAJUINYECKAsl CTPYKTYpa,
0COOCHHOCTH MarHUTHOM CTPYKTYpbl. OCOOCHHOCTH MOBEICHHUS
HAMarHUYEHHOCTH M AJIEKTPOCOTIPOTHBRIICHHS B 3aBUCUMOCTH OT TEMIIEPaTYPHI.
HepCHCKTHBH ITOBBILIICHUS KA4YE€CTBA.

3. [leTns marHuTHOTO THcTEpE3nca. OCHOBHBIE mapaMeTpsbl IIETIH
THCTCpE3HCA. Hpeﬂeanaﬂ NEeTJIA TUCTECPE3KUCa H HaCTHBIC MCTJIN, KPHBLIC
BO3Bparta. Craruyeckas u AVMHaAaMHWYCCKasA METJIH THCTECPE3UCA.



-+ MarsuTHble MaTepuabl ¢ HAMOOJBIIEH TIPOHULIAEMOCTBIO B CJIA0BIX MOJISIX.
BnusHue XUMUYECKOTO COCTaBa Ha MAarHUTHBIC CBOMCTBA, KPUCTAILTHYECKYTO
CTPYKTYPY, (PH3HUECKHE OCHOBBI TEPMOMArHUTHON 00pabOTKH, 3aKaJIKH, OT)KHTa.
OcHOBHBIE MAaTHUTHBIC CBOKCTBA. [IepCIIEKTUBEI MOBBIIIEHUS Ka4eCTBa.

5.  BricokomnpoHuIiaeMble MATHUTHBIE MaTEPUAIIbl C MAJIBIMH OTEPSAMH NIPH
nepeMarnuuuBanuu ¢ yactotoi S0 I'1 (kpeMHHCTOE Kene30). XUMUYECKUI
COCTaB, BIUSHUE COACPKAHH KPEMHUS Ha OCHOBHBIE MAarHUTHBIE CBOMCTBA.
Kpucrannuueckast CTpyKTypa, KpUcTalinyeckas Tekctypa. Biusnue
CYOCTPYKTYpBI M ITACTHUECKOH NeopMaliiy Ha KOOPUUTHBHYIO CHITY.

6. DHeprus HaMarHM4EeHHOro Tena. ['paduyeckuii criocod onpeneneHus
MaKCHMAaJIbHOTO SHepreTudeckoro npousseacHus (BH)max. [Touemy moxHO
UCIoNb30BaTh BeanyuHy (BH)max 11 onieHku sHepruM MarHuTHOrO MaTtepuaa.
Yemy paBHa sHEprus MOCTOSIHHOTO MarHura?

7. MarauTHble MaTepuaibl ¢ IPIMOYTOJILHOM NET/IeH rucTepe3nca u OOJIbIION
ckopocThio nepeMmaranauBanus (II1I - heppuThl, TOHKHE MarHUTHBIE TUICHKH).
[TonyyeHHe TOHKHX MarHUTHBIX IJI€HOK. OCOOEHHOCTH UX TOMEHHOM CTPYKTYpHI,
AQHU30TPOIIHH.

8. MarHuTHbIE CBOMCTBa MaTCpHalioB B IIEPEMEHHBIX MAalrHUTHBIX TTOJIAX.
III/IHE[MH‘IGCKEUI KpHUBasa HAMaroHMminuBaHWA H IICTJIA THCTCPE3HCA. MarxauTtHas
IMpOHUIIAEMOCTD, (bHBI/I‘IeCKHﬁ CMBICJI COCTaBISAOIIAX MAarHUTHOH MMPOHHUITACMOCTH.

9.  Marauromsarkue MaTepuabl C MOHMKEHHBIMH MOTEPSAMU SHEPTHH TTPH
nepeMarHiYMBaHUM B MOJIAX 3BYKOBBIX 4yacToT (400-20000 I'n). Bausiaue
XUMHYECKOTO COCTaBa HA MATHUTHBIE CBOMCTBA, 3aBUCUMOCTb MOTEPh HA
nepeMarHiYMBaHue U KOOPUUTUBHOM CHJIbI OT TOJIIMHBI JIMCTA. [lepcnekTuBb
MOBBIIICHHS Ka4eCTBa.

10. MarHuToOMsArKHe U MarHUTOTBEPbIC MATHUTHBIC MaTeprabl. Duznyeckue
OCHOBBI KJTacCH(DUKAITHH.

11. MarHuToCcTpUKIIHOHHBIC (Tb€30MAarHUTHBIC) MaTepHaibl. [IpuMeHenue,
OCHOBHBIE XapaKTEePUCTHKHU. [lepcrieKTHBBI pa3BUTHSL.

12.  OcHoBHbI€ (DAaKTOPBI, BIUSIONINE HA MATHUTHBIE U 3JIEKTPUUECKHE CBOMCTBA
MarHMTHBIX MaTEPHUATIOB: XUMUYECKHI COCTaB, KPUCTAINIMYECKasl CTPYKTYpa,
aTOMHOE yHopsiioueHue, 1e(peKThl KpUCcTAIUTHIEeCKOH penieTku. CTpyKTypHO
YYBCTBUTEJIbHBIE U CTPYKTYPHO HEUYBCTBUTEIIbHbIE MAarHUTHBIE CBOMCTBA.



13.  TexHoyorus M3roTOBJICHUS KPEMHHUCTOTO Keje3a. Tepmudeckast 00padoTka
Y BIIMSIHUE €€ PEKUMOB Ha MarHUTHBIE XapaKTEPUCTUKHU. TepMOMarHuTHas
obpaboTka. OcobeHHoCcTH JoMeHHOU cTpyKTypbl. Kitaccuduxanus craneit no
['OCTy u ocHOBHBIE MAarHUTHBIE CBOMCTBA. [lepCrieKTUBBI OBBIIIEHUS KAaYECTBA.

14. MaruuTtHble MaTepuasbl ¢ HaHOOIbIIEH HAMATHUYEHHOCTHIO HACBIILICHUS:
XKENe30, JKeIe30K00aIbTOBbIE CIIIaBbl. XUMUYECKU cocTaB. Kpucraminueckas
cTpyKkTypa. OCHOBHbIE MATHUTHBIE CBOMCTBA, BIMSHUE IIPUMECEH HAa X0l KPUBOM
HaMarHu4yuBaHus. [lepcrneKkTHBbI MOBBINIEHUS KaYeCTBA.

15. MaruuTtHble MaTepHabl ¢ IOCTOSHCTBOM IMPOHUIIAEMOCTH B CJIA0BIX MOJISIX
(mepMuHBapbI, H30MEpMBbI). MaTepuaisl ¢ pe3Koi 3aBUCUMOCTBIO IPOHUIIAEMOCTH
OT TEMIIEPATYPHI.

16. MaruuroTBep/ple MaTepHUalbl C YMEPEHHBIMU 3HAYEHUSAMHU KOIPIUTUBHOU
CWJIBI 1 MATHUTHON YHEPIHH.

17.  Maruutnsie Matepuaisl ¢ LIM/] (opTodeppuTsl, peppuThi-rpaHaThl,
rekcadeppuTsi).

18. dusnyeckue YCJIOBH BBICOKOKOIPUUTHUBHOI'O COCTOSHUA.

19.  MarunuthHsie Matepuansl Tuna P3M-Co. Oco6eHHOCTH KpUCTaUIUYECKOM
CTPYKTYpPbI U MAarHUTHBIE CBOMCTBA.

20. MarauToTBep/ible MaTepHaJIbl C MOBBIIIEHHBIMU 3HAYCHUSMHU KOIPLUTHUBHON
CHJIBI U MarHUTHOM 3Heprun (Matepuains! Tuna FOH/IK).

21. MaruaurotBepasie peppurtsl. Kpucramimueckas CTpyKTypa U OCHOBHBIE
MarHMTHBIE XapaKTEPUCTUKH.

22.  OcHoBHbIE TpeOOBaHMSI, IPEABABIAEMBIC K CIIJIaBAM JJIsl TOCTOSHHBIX
marauToB. Kiaccudukanuss MarHuToTBEpAbIX MaTepHaioB. 3aaaun (PU3UKH
BBICOKOKOIPIIMTUBHOTO COCTOSTHUSI.

23.  OcoOeHHOCTH TEXHOJIOTHH MOTYYSHHS] U MArHUTHBIX XapaKTePUCTHK
CIUIaBOB HA OCHOBE PEIKO3EMEIbHBIX METAJUIOB U KOOAJIbTA.

24.  MarautoTBep/ible MaTepHalibl ¢ OOJIBIIMM 3HAUEHUEM KOIPIUTHBHOU CHITBI
Y TIOBBIILIEHHON MarHUTHOM sHeprueit (pepputhl koOanbTa, CTpOHLUS, Oapusl,
cruiaBbl Pt-Co).

25.  OcoOEHHOCTH MarHUTHBIX XapAaKTEPUCTUK MAarHUTOTBEPbIX MAaTEPUAJIOB HA
ocHoBe criaBoB Nd-Fe-B. IlepcniekTuBbI OBBIIIIEHNS Ka4yeCTBa.



26. JluHamuueckas NeTis TUcTepe3nca U KpuBasi HaMarHuuuBaHus. CriocoObl ux
U3MEPEHHUSL.

27.  OcHOBHbBIE 0OCOOEHHOCTH CBOMCTB aMOP(HBIX MATHUTHBIX MaTEPHAJIOB 110
CPaBHEHHUIO C KPUCTAJUIMYECKUMU MaTepUaAIaMHU.

28.  CTpyKTypHO-4yBCTBUTEIIbHBIC U CTPYKTYPHO-HEUYBCTBUTEIIbHBIE CBOMCTBA
MarHUTHBIX MaTEPUAJIOB.

29.  OcHOBHBIE BH/IbI MATHUTHON MIPOHUIIAEMOCTH (eppPOMArHETHKOB U UX
olpe/iesICHHeE.

30. Toukue marHuTHBIE TUIEHKH. OCOOEHHOCTH UX MAarHUTHBIX CBOMCTB U
OCHOBHBIE CIIOCOOBI UX MOJy4YEeHUsI. XapaKTepHbIE 0COOCHHOCTH JOMEHHON
CTPYKTYpPbl TOHKHX IJICHOK.

31. ®usnueckue OCHOBBI 3alUCH U BOCIIPOU3BEACHHS 3ByKa HA MAarHUTHOM
JIEHTE






