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1. HEJIM U BAJAYU JUCHUTIJIMHBI
ean ocBOeHNUSI AUCHUNIIMHBI (MOAYJISA):

[lenpt0 OCBOCHMS JUCIUILIMHBI SBJISETCS (OPMHPOBAHHME Y CTYJIEHTOB 3HAHUU O (haKTOpax,
BIUSAIOMMX Ha (QOPMUPOBAHUE TUCTEPE3MCHBIX CBOMCTB KPUCTALIMYECKUX MATHHUTOMSATKHX U
MarHUTOTBEPIBIX MAaTEPHAIOB, KOTOPBIE ONIPEICIIAIOTCS OCOOCHHOCTSAMH UX CTPYKTYPHOTO COCTOSIHHUS,
TEXHOJIOTHYECKUMHU YCJIOBUSAMU HMX IOJYYCHHUS, YTO B CBOIO OYEpeIb OMNpEIeIsieT OCOOCHHOCTH
MIPOIIECCOB HAMAarHMYMBAHUS, IIEPEMarHHYMBaHUS U MEXaHU3MbI (POPMHUPOBAHUS KOIPITUTUBHOMN CHJIBI.
JuctunnuHa HampaBieHa Ha (QopMupoBaHHME Yy  OOydYaromUXCs CIOCOOHOCTH  CBOOOIHO
OPHUEHTHPOBATHCS B MHOTOOOpa3vH COBPEMEHHBIX MAarHUTHBIX MaTePHUAJIOB M HCIIOIb30BaTh UX B
TEXHUYECKUX YCTPOMCTBAX, a TaKKe pa3pabaThiBaTh HOBBIE MarHUTHBIC MaTEpHAIbl C 3aJaHHBIMH
CBOMCTBaMH.

3anaum :

1. ITonyuyenue 3HaHUI 00 OCHOBHBIX KJIacCaX COBPEMEHHBIX MAarHUTHBIX MaTCPHAIIOB U
0COOCHHOCTSX WX MPAKTHYECKOTO MPUMEHCHHUS;

2. IloHnmaHue B3aMMOCBSI3M THCTEPE3MCHBIX IIPOIIECCOB B peaJbHBIX MAarHeTHKaxX C
0COOCHHOCTSIMH MX CTPYKTYPHOTO COCTOSIHUS,

3. ®opmupoBaHUe OOITUX MPEACTABICHUH 0 KPUCTAINIMYECKON CTPYKTYPE M OCHOBHBIX THIIAX
Je(heKTOB KPUCTANIMYCCKHUX PEIICTOK, a TAKXKE O Ipoleccax, MPOUCXOIANUX ¢ AcheKTaMHu 0]
BJIMSIHUEM BHEIIHUX BO3JICMCTBUI U BO3JICHCTBUHU 3TUX ITPOIECCOB HA OCHOBHBIE MarHUTHBIE CBOMCTBA
MaTepHalioB;

4. TlpuoOpeTeHue omnpiTa aHannu3a (U3NIECKUX SBICHUN W IIPOIECCOB B 00JIACTH MarHUTHBIX
MaTepHaJIOB | IMOJTOTOBKH OTYETa MO TEME UCCIIEOBaHUS

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl
Huxn (pasznen) OIl: B1.B
TpeGoBanus K mMpeABaAPUTEIBLHON MOAT0TOBKE 00y4al0Ierocs:

@Pu3nka KOHAEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA

DNEKTPUYECTBO U MAarHETU3M

JuddepenunanpHble ypaBHEHUS

Pu3HUeCKU MPAKTUKYM 110 JJIEKTPUYECTBY U MArHETU3MY

Kpucrannorpadus

JucuMmiIMHbl (MOAYJ/IM) M PAKTHKH, 1JIs1 KOTOPbIX 0CBOEHHE JAHHOW JUCIHUILIMHBI
(MoayJis) He00X0AMMO KaK MpealIecTBYOIIee:

HayuHno-uccnenoBarenbckas pabora

HanorexHonoruu B ¢pu3rnke KOHAEHCUPOBAHHOTO COCTOSTHUS

MukpoMarseTusm

JloMeHHas CTpyKTypa MarHeTUKOB

3. OFBEM JIUCHHUIIJINHBI

OO0mas Tpy10eMKOCTh 43ET
YacoB 110 yueOHOMY TUIaHy 144
B TOM 4HcJIe:

caMOCTOSITeNIbHAs paboTa 51
4acoB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJBbTATbBI OBYYEHUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI



[TK-3.1: Ocy1iecTBasieT aHaIN3 CTPYKTYPhl MaTEpUaioB

[TK-3.2: OnennBaeT BIUSIHUE TEXHOJIOTHYSCKUX (PaKTOPOB THUIOBBIX PEKUMOB
TEPMUYECKON U XUMHIECKON 00pabOTKH Ha CBOMCTBA M CTPYKTYPY MaTE€pHAIOB

5. BUJbl KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

9K3aMCHBI

KYpCOBBIE pabOThI

6. A3BIK IIPEIIOJABAHUSA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

HaumeHoBaHUe pa3iesioB U TEM

Bun
3aHATHSA

CemMm.

Yacos

IMpumeuanue

Paznen 1. Beenenue

11

H‘pI/IMeHeHI/Ie MarduMTHbIX MaTCpHajIOB B
PA3JIMYHBIX OTPACJIAX TCXHUKU.

Jlex

1.2

CaMmocrtosiTenbHast pabota ¢ y4eOHOU U
Hay4HOI JIUTEpaTypon o TeMe
"[IpyMeHeHe MarHUTHBIX MaTepUAJIOB"

Pazgen 2. OcHOBHBIE XapaKTEPUCTUKHU
MAarduMTHBIX MaTCpUuaJioB

2.1

KpuBas HamarnnuvBaHus.
HamaramyeHHOCTh HACBIIIEHUS, MHYKIIUS,
MAarHUTHas MPOHUIIAEMOCTb,
BOCIPUUMYUBOCTh. BUJIbI MarHUTHOM
MPOHHUIIAEMOCTH U UX onpenenenue. Ilerns
MarHuTHOTO TucTepe3nca. OCHOBHBIE
MapaMeTpbl METIM MAarHUTHOT'O TUCTEPE3UCA.
[IpenenbHas U YaCTHBIE NETIN MATHUTHOTO
rUCTepe3nca, KpuBbIe BO3BpaTa.
CraTuueckas U JMHAMUYECKas NETIIN
rucrepesuca

Jlex

2.2

Brinmonnenue MNPaKTHUYICCKUX 3aJIaHUM 110
aHaJIM3y KPHUBbIX HAMArHUYUBaHUA H
OIIPCACIICHUIO ITapaMCTPOB IICTCIIb
THCTCPE3HCA MArHUTHBIX MaTCpHaIOB.

Ilp

2.3

BrmonHenne caMoCTOSITEILHOTO 3aaHusd
110 aHAJIN3Y T'MCTCPE3NCHBIX
XaPAKTCPUCTHKU MAarHUTHBIX MAaTCPpUaJIOB.

Cp

Pasznen 3. OcHOBHBIE THIBI B3aNMOAECHCTBHI
B MarHeTHKax




3.1

OCHOBHBIE THUIIBI B3aUMOJIEHCTBUN B
MarHuTHBIX MaTepuanax, OTBETCTBEHHBIC 3a
(hopMHUPOBaHKE X CBOMCTB: OOMEHHOE,
MarHUTOKPHUCTAIMYECKOE,
MarHuTOyIpyroe, MarHuTOCTaTHYECKOE.
OcHOBHBIC (PaKTOPBI, BIUSIOIINE HA
MarHuTHBIE U 3JIEKTPUUECKHUE CBOMCTBA
MarHUTHBIX MaT€pUaIoOB; XUMUUYECKUN
COCTaB, KpUCTAJNINYECKAsI CTPYKTYpa,
ATOMHOE YIIOPSJIOUYCHHE, JIS(HEKTHI
KpUcTaunieckoit pemetku. CTpyKTypHO-
YyBCTBUTEJIBHbBIC U CTPYKTYPHO-
HEUYBCTBUTEIbHBIC MAarHUTHBIE CBOWCTBA.

Jlex

3.2

Pemenue nmpakTuueckux 3aaad mo TemMe
JIEKIIUHA

3.3

CamocrosTenbHas padoTa ¢ yueOHOH H
Hay4yHOH jutepatypoil. KoncniektupoBanue
Y TIOATOTOBKA KOPOTKUX COOOIIECHHI 1O
TEeME.

Cp

Paznen 4. XapakTepuCTHKH TOCTOSHHBIX
MarHuToB

4.1

DHEPrus MTOCTOSHHOTO MarHuTa. DHEPTHs
HaMarHumdeHHoro tena. ['paduyaeckuit
croco0 onpe/eacHUsT MaKCHMaJIBHOTO
sHepreTuyeckoro npoussenenus (BH)mMax u
€ro MCIO0JIb30BaHHUE IS OIICHKH YHEPTHH
MarHuTHOTO Marepuaia. Pabodas Touka
IMOCTOSHHOTO MaruuTa. CnocoOsl
MOJTyYEHUSI Pa3MarHUYE€HHOTO COCTOSIHHUSL.

JIek

4.2

Brluncnenue XxapakTepuCTHUK IOCTOSHHBIX
MarHuTOB Ha OCHOBE JTAHHBIX MATHUTHBIX
U3MEPEHUM.

4.3

AHanu3 ¥ cHCTeMaTH3alus JTUTEPATYPHBIX
JAHHBIX O XapaKTepUCTHUKaX Pa3INnYHbIX
THIIOB ITOCTOSIHHBIX MarHUTOB

Cp

Paznen 5. MaruutHbIe cCBOMCTBA
MaTepHUAIOB B IEPEMEHHBIX MATHUTHBIX
OJIAX

5.1

JlnnaMpueckasi KpuBasi HAMArHUYMBAHUS U
et rucrepe3nca. MarautHas
MPOHUIAEMOCTh. DUZNYECKNN CMBICI
COCTABJISIFOLIIMX MATHUTHOU
ITPOHUIIAEMOCTH.

JIek

5.2

Brinmonnenue NPaKTHYICCKUX 3aJJaHUi 110
aHaJIM3y MAarHUTHBIX I/I3MepeHHﬁ B
TICPCMCHHBIX MAIHUTHBIX TTOJISAX

Ip

5.3

HpI/IMCHCHI/Ie MAarduMTHBIX MaTCpUaJIOB B
NCPECMCHHBIX MAIrHUTHBIX ITOJISAX

Pa3zgen 6. MarHuToOMsITKHE U
MarHUTOTBEP/IbIE MATHUTHBIE MAaTEPUAITbI

6.1

®du3nyecKrue OCHOBHI UX KJ'IaCCI/Id)I/IKaL[I/II/I.
Hpe,Z[BapI/ITCJ'ILHBIC CBCACHUA 00 OCHOBHBIX
Irpyninax MariuTHbIX MaTCpHUaJIOB.

Jlex

6.2

Knaccmbm(aunﬂ MAarHuMTHBIX MaTC€pUuaioB

Ilp




6.3

Krnaccudukanys MarHUTHBIX MaTepUaJIOB:
MAarHUTOMSITKME U MarHUTOTBEP/IbIE
MaTepUaJIbl

Paznen 7. MarauTHble MaTepUalibl C
HanOOoJIbIIIEl HAMArHUYEHHOCTLIO
HACBIIIEHUS

7.1

Keneso, xene30k00aabTOBEIE CIIJIABEI.
Xumuueckuit coctas. Kpucrammyeckas
cTpykTypa. OCHOBHBIC MATHUTHBIC
CBOMCTBA, BIUSAHUE IPUMECEH Ha X0
KPUBOM HAMAarHWYMBaHUSI, UHIYKIIHIO,
aneKTpocornpoTuBieHue. [lepcrekTuBbI
MOBBIIICHHS KaUeCTBa.

Jlek

7.2

CamocrosrenbHas paboTa 1o TeMe 3aHATHS

Paznen 8. BeicokonpoHnuiiaeMbie MarHuTHBIC
MaTepHUalIbl

8.1

BricokonmponuilaeMbie MarHuTHEBIS
MaTepHaIbl C MAJIBIMU ITOTEPSIMU TIPH
nepeMarHi4uBaHuy ¢ yactoto 50 '
(kpeMHHUCTOE KeJe30). XUMHUYECKUHA COCTaB,
Bnusinue conepxanus KpeMHUSI Ha
OCHOBHBIEC MarHUTHBIC CBOMCTBA.
Kpucranimdeckas cTpykrypa,
KpUCTaJUIM4ecKasi TekcTypa. Biusinue
CyOCTPYKTYpBI M TUTACTHYECKOM
nedopMaliy Ha KOOPIHUTUBHYIO CHITY.
TexHonorust U3roTOBJICHUS KPEMHUCTOTO
xene3a. TepMuueckas oOpabOTKa M BIHSHUE
€e peKMMOB Ha MarHUTHbIE
XapakTepUCTUKHU. TepMoMarHuTHas
obpaboTka. OCOOEHHOCTH JOMEHHOM
cTpykTyphl. Kimaccudukanms cranei mo
I'OCT u ocHOBHBIC MarHUTHBIE CBOMCTBA.
[lepcniekTHBBI MOBBIIIEHUS KAUECTBA.

JIek

8.2

CaMocrosTenpHas pa60Ta IO TCMC 3aHATUA

Pazgen 9. MaruutHble MaTepHualbl ¢
MMOHWKEHHBIMU MTOTEPSMU YHEPTUU TIPU
IepeMarHM4rMBaHUU

9.1

MarauTHbIE MaTE€pUalbl C HOHUKEHHBIMU
MOTEPSAMH YHEPTUHU NIPU NIEPEMArHUYNBAHUN
B MMOJIsIX 3BYKOBBIX 4acToT (400-20000 I').
BnusHue — XxuMHuUeckoro cocraBa  Ha
MAarHUTHBIE CBOWCTBA, 3aBUCHUMOCTh
MAarHUTHBIX MOTE€Pb U KOSPUUTUBHOW CHJIBI OT
TonuMHbl Jucta. llotepm Ha rucTepesuc,
BUXPEBBIE TOKH, JIOMOJHUTEIbHBIE MOTEPH,
crocoObl pasneneHus: morepb. [lepcrnekTuBsI
MOBBIIICHHS KA4eCTBA.

JIek

9.2

HpI/IMeHeHI/Ie MAarHuTHbIX MaTepuajioB C
IMOHMKCHHBIMHU  IIOTEPSAMU  DSHEPIruu  IIpU
NEpEMariHn4rMBaHuN

Ilp




9.3

AHanu3 ¥ cucTeMaTh3alus JTuTepaTypHbIX
JTaHHBIX O MAarHUTHBIX MaTepualax ¢
MMOHWKEHHBIMU MTOTEPSMHU SHEPTUU NIPU
IepeMarHMYMBaHUH

Paznen 10. MarHuTOCTPUKIITMOHHBIE
MaTepUabl

10.1

MarHutocTpuKIMOHHbIE (Tb€30MArHUTHBIE)
MaTepuaibl. [IpuMenenue, OCHOBHbBIE
xapakTepucTuku. OcoOEeHHOCTH
TEXHOJOTMYECKOI0 MOTyUYEHHSI.
[lepcriekTHBBI pa3BUTHUS

Jlek

10.2

[IpruMeHeHre MarHUTOCTPUKIIMOHHBIX
MaTEepUAJIOB

10.3

CamocrostenpHa pabora

Paznen 11. MaruutHbie MaTepuasl C
MPSIMOYTOJIBHOM METIEN THCTEPE3HCA

111

MarHuTHbBIC MaTepUaIIbI C TIPSIMOYTOJIbHOM
HeTIeH rucTepesrca u OOJBIIOH CKOPOCTHIO
nepemaranunBanus (I -gepputsr,
TOHKHE MarHUTHBIE TJIeHKH ). OCHOBHBIE
MarHUTHbBIE U TEXHUYECKUE
xapakTepucTuku. [lomyueHne TOHKUX
MarHUTHBIX TJIEHOK. OCOOEHHOCTH UX
JIOMEHHOM CTPYKTYpbI, MATHUTHOM
AQHU30TPOITUH.

Jlex

11.2

AHanuM3 nporeccoB nepeMarHiuuBaHus
MarduTHBIX MaTCpUualioB C HpﬂMOYFOJIBHOﬁ
MIETJICH TUCTEpE3nca

Ilp

11.3

CamMocTosTenpHas pa60Ta

Paznen 12. BbICOKOKO3PIIUTUBHBIE
MarHUTHbIE MaTepUaJIbI

12.1

MarsuTtoTBepable MaTEPUAIIBI C
MOBBILICHHBIMU 3HAYEHUSIMH KOIPLIUTUBHON
CUJIbl I MAarHUTHOM SHEPrUu. XUMUYECKUN
COCTaB, OCHOBHBIE MarHUTHBIE CBOKCTBA,
reTeporeHHasl CTpyKTypa — IpU4rHa
JIOCTH>KEHHS] BBICOKOKO3PLIUTHBHOTO
cocrosiHusi. Mapkuposka o I'OCT.

JIek

12.2

Amnanus IIpoueCCOB NIEpEMArinuuBaHUA
MAaravuTOTBEPAbIM MaTCpuaiaM

Ip

12.3

Brmonnenue HHAUBUAYAJIbHOI'O 3alaHU:A 110
aHaJIN3y MMapaMETpOB IICTCJIb 'MCTCPE3UCa
BBICOKOKOSPIHUTUBHBIX MaTCpHUAIIOB

Cp

11

Pasznen 13. [loaroroBka k 3k3aMeHy

13.1

[ToaroroBka Kk sK3aMeHy

DKx3aMeH

27

Cnncok 00pa3oBaTe/IbHbIX TEXHOJIOTHH




1 | AkTHBHOE CilylIaHue

Juckyccuonnsle TexHoJoruu (dhopyMm, CHUMMIO3MYM, 1e0aThl, aKBapuyMHasi TUCKYCCHS,
naHeJbHas JUCKYCCHS, KPYTJbIi CTOJ, (pacuIuTHpOBaHHAS U T.J.)

8. OIEHOYHBIE MATEPHAJIBI )11 IPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIA

8.1. OneHoYHbIe MaTEPHUAJIbI 1JIs1 IPOBEIeHUS TeKYIIel aTTeCTAIMU

Tunosele 3aganus

1. CpaBHHUTB MOTEPH HA BUXPEBBIC TOKU B JIUCTE IIEKTPOTEXHUIECKOM ctamu ¢ 3% Si
tomuHoi d=0,35 MM npu 3HaYeHUH HHAYKIUU 1,5 T v pa3InyHbIX 9acTOTaX
nepemaranumBaroniero nojst 50, 100, 400 I'n. Cnenath BBIBOA O 3aBUCUMOCTH MTOTEPh OT YaCTOTHI
nepeMarH4uBaHusl.

2. Boruncnute rmyOuHy NPOHUKHOBEHHUS IEPEMEHHOT0 MAarHUTHOTO T0JI B aMOP(hHYIO
nenty ciyiaBa 24 KCP, marautHas nponuniaeMocts kotopoid 1500, ynenbHOE conpoTuBieHue |1,
25 mxOwm M 1ipu yactote 1000 I'm.

3. BeluncauThe NOoTepy Ha BUXPEBBIE TOKH MPU NTEPEMArHUUUBAHUU KEJIE3HOU MPOBOJIOKH C
paauycoM =1 MM u ynensHbIM conpoTuBiaeHueM 107 Owm m. [IpoBosioka nepeMarHnyuBaeTcs B
noJie ¢ yactorout 50 I'm.

4. OnpenenuTs MO MapKe MaTepHala ero XMuMUYeCKui cocTaB (MPUHAAIICHKHOCTh K
OJIHOI U3 TPYIII) U OCHOBHBIE MAarHUTHBIC XapakTtepuctuku: 3411, 1211, 2412, 1212, 50 HXC, 79
HM, H88M9, 1000 HII, 600 HII, 4000 HH, 2000 HH, 150 BY, 2,1 BT, 150 KI', BY 32, EX5KS,
EX9K15M2, KOH/14, FOH/JIK18, KC37.

5. Ilo xpuBBIM HAMarHMYKUBAHUS JKEJI€3a TOCTPOUTH 3aBUCUMOCTH MAarHUTHOW TPOHUIIAEMOCTH
OT HANPSHKEHHOCTU BHELIHET0 MarHUTHOTO TOJIA.

8.2. OueHoyHble MaTepHAJIbI 1JIs1 IPOBEACHHUS MPOMEKYTOYHOM aTTEeCTALNH

Tunosble 3a7aHus JUIsl OEHKU YPOBHS (POPMUPOBAHUS KOMIIETEHIIMH

3asaHue: gaiTe pa3BEpHYTHIA OTBET Ha BOIPOC C IpUMepaMu U 00ocHOBaHHEM. CIIUCOK
BOIIPOCOB:

- [locTosiHHBIE MAarHUTHI HA OCHOBE KaKUX CIJIABOB M 10YeMYy HanOoJiee IPUTOIHbI JIJIst
BBICOKOTEMIIEPATYPHBIX TPUMEHEHUN?

- Kakue criocoObl MOBBIIICHHSI MAKCHMAJILHOTO SHEpreTHUecKoro npousseaeHus (BH)max
HCIOJIb3YIOTCS B COBPEMEHHOM NPOU3BOJICTBE MTOCTOSIHHBIX MAarHUTOB?

- Kakue TexHonornueckue pemeHus npu Npou3BOICTBE MOPOIIKOBBIX MOCTOSHHBIX
MarHMTOB HalpaBJ€Hbl Ha MOBBIIIEHNE KayecTBa UX TEKCTYPhI?

- Kakue nporpammusie penieHust B 001acTy aHaINU3a CTPYKTYPbl MaTepUajIoB MO3BOJISIOT
MPOU3BOIUTH CTATUCTUYECKUN aHAIN3 OOJIBILIOTO KOJMYECTBA JaHHBIX?

- Kakue nporpammHbie TpOAYKTHI IO3BOJISIOT OCYIIECTBIISATH MOJIETMPOBAHUE MATHUTHBIX
CUCTEM Ha OCHOBE IIOCTOSTHHBIX MarHuTOB?

- [TonyuuB 3xciepuMeHTalIbHbIE 1aHHbIE B (hopme Tabuull, rpaduKoB U N300pakeHu
MUKpPO- U(WJIN) HAHOCTPYKTYPHI CleNaiiTe BBIBOJ O TUIIE MAarHUTHOTO MaTepHara.

- [Tony4unB 0OBEKT HCCEN0BAHUS U 1I€JTb, CINIAHUPOBATH IKCIIEPUMEHT (CEpHUI0
HKCIIEPUMEHTOB) C YU€TOM MMEIOIIEHCS IKCIIEPUMEHTAIbHON 0a3bl JUIs OJIy4eHUs HH(OPMALIUU O
MmarepHaie.

8.3. TpeGoBaHus K peiTHHI-KOHTPOJIIO

1 Monaynb
BrinmonHeHue caMOCTOATENbHBIX 33JaHU U PellIeHUEe 3a/1a4 Ha MpakTuke - 20 6amios
KonTponbnas pabota - 10 6amios

2 Monayinb
BrImonHeHne caMOCTOATENBHBIX 33JaHUH | pPeIlIeHHe 33/1a4 Ha TIpakThke - 20 6amuioB
KonTponbnas pabora - 10 6anios




Dk3ameH - 40 0ayuioB

9. VYYEBHO-METOJINYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHUE
TACIHATLITAHBI (MOYJIST)

Pexomenayemasi sureparypa

OcHoBHAaA

udp Jlureparypa

JI.1.1 [I'peunmikun, UBanosa A. U., 3urept, Mansimknna, CommH, MarHuTHbIE CBOMCTBA U

JIOMEHHas CTpyKTypa ciuiaBoB I'eiiciepa, TBeps: TBepckoi rocyiapcTBEHHBIN
yauBepcutet, 2021, ISBN:
URL.: http://megapro.tversu.ru/megaPro/UserEntry?Action=FindDocs&ids=5467135

JI.1.2 |Mupomukun B. I1., 'apeeB K. I'., Maruutubie matepuansl u npudopsl. [Ipaktukym, Cankt-

[TerepOypr: Jlanb, 2024, ISBN: 978-5-507-48499-7,
URL.: https://e.lanbook.com/book/385799

JI.1.3 | Aemupnos E. C., ExeBckuii A. A., Kap3zanos B. B., MaruuTHbie pe30HaHCBI B TBEPIBIX

tenax, Hmwkuanit Hosropoa: HHI'Y um. H. U. Jlo6auesckoro, 2019, ISBN: ,
URL.: https://e.lanbook.com/book/144710

JI.1.4 |T'onuap U. U., Kpoxun C. H., Uymnsakosa M. B., Dnexrpuuyeckue 1 MarHUTHbIE CBOKWCTBA

BemecTB, Omck: OMI'YIIC, 2017, ISBN: 978-5-949-41162-9,
URL.: https://e.lanbook.com/book/129156

JI.1.5 |I'ydan, I'ypan, ®usrnka MarHuTHBIX sBIeHUM, PocToB-Ha-/{ony: M3naTenscTBo FOxkHOTO

(denepanbHoro yuusepcurera (FODY), 2020, ISBN: 978-5-9275-3552-1,
URL.: https://znanium.com/catalog/document?id=415229

JI.1.6 [Kynpesartsix, Bomeros, ®usuka metamioB. Penko3eMenbHbIEe METAUTBI U UX COSTUHCHMS,
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13 | B Web of Science

14 | Pecypcwl u3narenbctBa Springer Nature

15 | ApxuBsl )xypHanoB u3aarenbcrBa The Institute of Physics

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUME JUCHUIIJIMHBI (MOJAYJIS)

AyauT- Oo6opynoBanue
3-40 KOMIUICKT Y4eOHOI MeOenr, BOJBTMET, IKPaH HACTCHHBINA, KOHTPOJUIEP, CKAaHEPHI IS
BOJILTMETpa, ABYx(a3ubie LOCK-in ycunurenn, KoMnpoTepsl, ycraHoBka "MuiieHp"
3-38 KOMIUICKT y4eOHOI MeOenu, Iedyb TpyOdaras, MOHUTOPBI, IIPOCKTOP, (HOTOMUKPOCKOTI,

BaKyyMHbI€ IIOCTbI, BECHI JIAOOPAaTOPHBIE, KOMMYTATOpP,
komnsrorepsl, MBI, Buaeokamepsl, Mynstumerp, MOY

11. METOAUYECKHUE MATEPHUAJIBI U1 OBYYAIOIIUXCA ITO OCBOEHUIO

AN CHUITINHBI

Bomnpocel k 3x3ameny

1. Kpuas HamarnuuuBanus. HamarnuueHHOCTh HachbimeHus. Wumgykius,
MAarHuTHas
MPOHUIIAEMOCTh, BOCIPUMUMYUBOCTb. BHIBI MarHUTHOW MNPOHHUIIAEMOCTH U HX
OnpeJIeeHuE.

2. [TomympoBOTHUKOBEIE BHICOKOIIPOHHIIAEMBIC MATHUTHBIC MaTCPHUAITHI.
Marnutomsirkue  ¢depputbl. XUMHYECKHHA COCTaB, KpPUCTAJUIMYECKash CTPYKTYypa,
0COOEHHOCTH
MAarHUTHOM  CTPYKTYpBI. OcoOeHHOCTH  TIOBEACHHUS  HAMarHMYEHHOCTH U
3JIEKTPOCOIIPOTUBIICHHS B
3aBUCUMOCTH OT TeMIieparypsl. [lepCrieKTUBBI TOBBILIEHUS Ka4€CTBa.

3. Iletna marHuTHOrO rucrepesuca. OCHOBHbBIE MapaMeTphbl METIU TUCTEpE3uca.
[IpenenbHas meTisi rucTepe3rnca W 4acTHBIE METIU, KpUBble Bo3Bpara. Cratuueckas u
JMHAMUYECKas NETIU TUCTepe3nca.

4. MaruutHble MaTepHalibl ¢ HAUOOJbIIEeH MPOHUIIAEMOCTHIO B CI1a0bIX MOJISX.
BrnusiHne XMMHUYECKOr0 COCTaBa HA MAarHUTHBIE CBOKCTBA, KPUCTAILNINYECKYIO CTPYKTYPY,
¢u3nuecKre OCHOBBHI TEPMOMArHUTHOW OOpabOTKH, 3aKanku, oTxkura. OCHOBHBIE
MAarHUTHBIE
cBOMCTBA. [lepCreKTHBEI MOBBIIIEHUS KAYECTBA.

5. BBICOKOIIpOHULIAEMBIE MATHUTHBIE MATEPUAIIBI C MAJIBIMU ITOTEPSIMU TTPU
nepemarauunBanu ¢ 4actotoir 50 ['m (kpemHucToe *kene3o). XUMHUECKUNH COCTaB,
BIIMSIHUE
coJiepKaHusl KpEMHHUS Ha OCHOBHBIE MarHUTHBIE CBOMCTBA. Kpucramiueckas CTpyKTypa,
KpUCTaJITUYecKasi TeKCTypa. BriusHue cyOCTpyKTyphI U TIaCTUYECKOU JedopMaIiuu Ha
KOJPLMTUBHYIO CUITY.

6. DHeprus HaMarHuueHHoro Tena. ['padudeckuii crocod onpeneneHus
MakCUMaJbHOTO  dSHeprerudeckoro mnpousBeaeHus (BH)max. Ilouemy wmoxHO
ucnonb30Bath BennunHy (BH)Max ans oueHkW sHepruM MarHuTHOro Marepuaina. Yemy




7. MarHuTHble MaTepuaibl C MPSIMOYTOJIBHOM METIIeH THcTepe3uca U OOJIBIIONH CKOPOCTHIO
nepemaranauBanus (I - ¢peppuThl, TOHKME MarHUTHBIE TUICHKH). [loydyeHrne TOHKUX MarHUTHBIX
ieHOK. OCOOEHHOCTH UX JOMEHHOU CTPYKTYPBI, aHU30TPOTIHH.

8. MarHuTHble CBOMCTBa MaTepHAIOB B MEPEMEHHBIX MAarHUTHBIX NOJAX. JlMHamMuyeckas
KpUBas HaMarHMYWBaHUS W TETJIS TUCTepe3rca. MarHWTHAs MPOHHUIIAEMOCTh, (U3MUYECKUN CMBICI
COCTABJISIIOLIMX MAarHUTHOW MTPOHUIIAEMOCTH.

9. MaruuTomMsrkue MaTepuaibl ¢ MOHWKEHHBIMU OTEPSMH SHEPTUH TIPU MIEpeMarHUYMBAHUH
B MOJIsIX 3BYKOBBIX yacToT (400-20000 ['11). BiustHue XuMuueckoro cocraBa
Ha MarHUTHBIE CBOMCTBA, 3aBUCUMOCTD MTOTEPh HA EpEMAarHUYMBaHUE U KOAPLIUTUBHOMN CHIIBI OT
TOJIIUHBI JTUCTA. [lepcreKTUBbI MOBBILIEHUS KaueCTBA.

10. MaraHuToMsrkue ¥ MarHUTOTBEP/Ible MarHUTHBIE MaTeprasibl. DU3UUECKUE OCHOBBI
KJIaCCU(PUKALIMH.

11. MaroHuToCTpUKIIMOHHBIE (TTb€30MarHUTHBIE) MaTepuaibl. [IpumeHnenue, OCHOBHbBIE
xapakTepucTuku. [lepcrnekThBbI pa3BUTHSL.

12. OcHOBHBIE (PaKTOPBI, BIUSIONINEC HA MATHUTHBIC U DJIEKTPUICCKUE CBONCTBA
MarHUTHBIX MaT€pPUAIOB: XUMHUYECKUH COCTAB, KPUCTAINIMYECKAsA CTPYKTYpa, aTOMHOE
yHopsiioueHue, JePeKThl KPUCTALTUICCKON pemeTKu. CTPYKTYPHO 4yBCTBUTEIBHEIE H
CTPYKTYPHO HEUYBCTBHUTEIIbHbIC MATHUTHBIE CBOMCTBA.

13. TexHOJ0THs M3rOTOBJICHUS KPEMHHCTOIO XKeje3a. TepMuueckas oOpaboTKa 1
BIIMSTHUE €€ PSKMMOB Ha MAarHUTHBIC XapaKTEPUCTUKH. TepMoMarauTHas oopaboTka.
Ocobennoctu nomeHHo# cTpykTypbl. Knaccudukanus craneit mo 'OCTy u ocHOBHbIE MarHUTHBIE
cBolicTBa. [lepcneKTHBBI MOBBIIEHUS KAUECTBA.

14. MarHuTHbIE MaTepUaibl C HAUOOJBIIIEH HAMArHUUEHHOCTBIO HACKIIIIEHUS: JKENe30,
JKEJIe30K00aIbTOBBIE CIUIaBbl. XUMHUECKHid cocTaB. Kpucrannuueckas crpykrypa. OCHOBHBIE
MarHuTHBIE CBOMCTBA, BIMSHUE IIPUMECEN Ha X0 KpUBOl HaMarHuurMBanus. [lepcrieKTuBbl
MOBBIIICHHS KAYECTBA.

15. MarauTHbIEe MaT€pUAIIbI C TOCTOSIHCTBOM MPOHUIIAEMOCTH B CIA0BIX MOJIAX
(mepMuHBapbI, H30TIEPMBI). MaTepHalibl ¢ pe3Koi 3aBUCUMOCTHIO TIPOHUIIAEMOCTH OT
TEMIIepaTyphl.

16. MarauToTBep/ple MaTepUalbl C yMEPEHHBIMHU 3HAYEHUSIMUA KOIPLUUTUBHON CUIIBI U
MarHUTHOM 3HEpPruH.

17. MaruutHbie MaTepuaisl ¢ LIM/] (opTodepputsl, hepputhi-rpaHatsl,
rexcaeppuThl).

18. ®usnueckue ycaoBusi BHICOKOKOAPLUTUBHOTO COCTOSHUS.

19. MaruutHbie MaTepuainsl THIa P3M-Co. Oco0eHHOCTH KpUCTAIINYECKONW CTPYKTYPhI
Y MarHUTHBIE CBOWCTBA.

20. MarHuToTBEpible MAaTEPHAIIBI C MOBBILIEHHBIMU 3HAYE€HUSMH KO3PLUUTUBHON CUJIBI U
MarHuTHOI sHepruu (Marepuans Tuna KOHJIK).

21. MaruutotBepasie dheppuThl. KpucTtamimueckas CTpyKTypa U OCHOBHbIE MarHUTHBIE
XapaKTEPUCTUKH.

22. OcHOBHBIE TpeOOBaHUSA, TPEIBSIBISEMbIE K CIUIaBaM ISl IOCTOSHHBIX MArHUTOB.
Knaccudukaiys MarHuTOTBEpIbIX MaTepUaIoB. 3a1aun (PU3UKH BHICOKOKOIPIIUTUBHOTO
COCTOSIHUSI.

23. OcoOeHHOCTH TEXHOJIOTUU TIOyUYEHHUSI U MAaTHUTHBIX XapaKTEPUCTUK CIUIABOB Ha
OCHOBE PEIKO3eMETbHBIX METAJUIOB U KOOAbTA.

24. MarauToTBepble MaTepuaibl ¢ OOJIBITUM 3HAYCHUEM KODPIIUTUBHOMN CUITBI U
MOBBIIIEHHON MarHUTHOM Hepruei (Gpepputhl KobabTa, cTpoHIHs, 6apus, cruiaBsl Pt-Co).

25. Oco0eHHOCTH MarHUTHBIX XapaKTEPUCTUK MarHUTOTBEP/AbIX MAaTEPHUAJIOB HA OCHOBE
cruiaBoB Nd-Fe-B. TlepcriekTHBBI MOBBIIIICHUST Ka4eCTBa.

26. JlunaMuyeckas eTiis TUCTepe3rca U KpuBasi HaMarHnuuBanus. CrocoObl Ux
MU3MEPEHHUSL.

27. OcHOBHBIE 0OCOOEHHOCTH CBOMCTB aMOP(HBIX MATHUTHBIX MaTEPUAIIOB TIO
CPaBHEHHUIO C KPUCTALIMYECKUMH MaTeprajIaMu.

28. CTpyKTYpHO-UYyBCTBUTEIBHBIE  CTPYKTYPHO-HEUYBCTBUTEIBHBIC CBOMCTBA
MarHUTHBIX MaT€PUAJIOB.

29. OcHOBHBIE BHJIBI MAarHUTHOM ITPOHHUIIAEMOCTH (PEPPOMArHETHKOB U UX OIpEcICHHE.



31. ®usnueckre OCHOBHI 3aMMCH U BOCITPOU3BEICHUS 3ByKa Ha MAarHUTHOM JIEHTE
30. Tonkue MarauTHbIC MIeHKH. OCOOCHHOCTH MX MAarHUTHBIX CBOMCTB U OCHOBHEIE
CIoCOOBI MX MONTyYeHHUs. XapaKTepHble 0COOCHHOCTH JJOMEHHOU CTPYKTYpPhI TOHKHUX TICHOK.



