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I. Heau u 321241 AUCHUIIMHBI (MOYJIs1)

[Tporpamma pa3paboTaHa B COOTBETCTBHUH C OCHOBHOH oOpa3zoBaTenbHOU nporpammoit @I'OC mo
HarpaBieHuto 11.03.04 DnekTpoHHMKa M HAHOXJIEKTPOHMKA M TpeJAHAa3HAayeHa Jisi oOecreueHus
Kypca «JlonosHuTeNbHbIE I1aBbl (PU3UKN», N3Yy4aeMOT0 CTYJICHTAMH B T€YEHHE BTOPOTO U TPETHETro

CEMCCTPOB.

OcHOBHast yeny Kypca — sBIsSeTCS (OPMHUPOBAHHE Y CTYACHTOB IIEJIOCTHOTO B pPaMKax
CYLIECTBYIOIIUX €CTECTBEHHOHAYUYHBIX IMOJIOXKEHUH MPEJCTABICHUS O COBPEMEHHBIX MarHUTHBIX
MaTepuajax M TMPUHIOMIAX HMX CO3JAaHUS, UCIOJIb30BaHUS B  YCTPOMCTBaX (YHKLIMOHAIBHOM
3JIEKTPOHUKH, YCTPOUCTBO XpaHeHus uadopmanuu (HDD, SSD).

Jnst nocTrKeHUs: JTaHHOM 11eNi ObUTH MOCTaBJICHBI 3a0auu:

- O03HAaKOMJICHHME CTYJCHTOB C OCHOBHBIMU THUIIAMH MAarHUTHBIX MaTepUaioB U (PU3NUECKUMHU
BEJIMYMHAMU, XapaKTEPU3YIOIUMU MarHUTHbIE MAaTEPHAJIbL;

- O3HAKOMJICHHE CTY/JEHTOB C OCHOBHBIMH NMPHHUIUIAMHU (HPOPMUPOBAHHMS MAarHUTHON JOMEHHOM
CTPYKTYPBI U IIPOLECCAMU €€ NIEPECTPOMKH O] JEUCTBUEM MAarHUTHBIX IOJIEH;

- U3yYEHHE TEXHOJOTHYECKMX METOJOB TIOJYyYEHUS MArHUTOMSATKUX W MAarHUTOXKECTKUX
MarHUTHBIX MaTEPHAJIOB, a TAKXKE MAaTEPUAJIOB JIJIsl BHICOKOIUIOTHOM 3anucu MH(OpMAaIIH;

- pa3BUTHE Yy CTYJCHTOB OOIIMX TMPEACTaBIEHUH O KIACCHMYECKHMX U  KBAHTOBBIX
raJbBaHOMAarHUTHBIX U MAarHUTOYNPYTuX 3¢ ¢dekrax B peppoMarHUTHBIX MaTepHaax;

- HW3y4YeHHUE BO3MOXKHOCTEH UCMOJIb30BaHUS COBPEMEHHBIX MarHUTHBIX MaTepHaJIOB B YCTPOHCTBAX
(GYHKINOHAIBHOMN 3JE€KTPOHUKH;

- W3yuYeHHE NPUHIMIIOB YCTPOMCTB M pabOThl COBPEMEHHBIX HOCHTENEeH HWHPOpPMALUHU, Kak

marHuTHbIX (HDD), Tak u TBepaorensHbix (SSD)

I1. MecTo nucuuniuubl (MoayJsi) B ctpykrype OITIOII BO
JucnunnuHa “MarHuTHble MaTepHallbl 3JEKTPOHUKU ™ SBISIETCS TUCLUUILUIMHON ITMKJIA
¢u3uKa 1 OTHOCUTCA K 00s3aTenbHOM yacTu. Koz yuebHoro nukia b1.B.01.
JucuunnuHa “MarHuTHBIE MaTepUaIbl SJIEKTPOHUKN OMHPAETCS HAa IIKOJIBHBIA KypcC
GU3MKY U TUCHUIUIMHY «MaTeMaTHdecKuil aHaau3», YUTASTCS MapaJlIeIbHO C JUCIIUTUTHHOM
«MexaHuKa W MOJCKYJSIpHAasS (U3HKaA», AUCHUIUIMHOW «DJEKTPUYECTBO, MAarHeTH3M H
BOJIHOBASI OIITUKA.
OcBoeHrEe IUCHUILIMHBI HEOOXOAMMO Jii OCBOEHHUS KypCcOB «DHU3HUECKHE OCHOBBI
ANEKTPOHHUKN», «TeopeTudeckre OCHOBBI AJIEKTPOTEXHUKN», «HaHosnekTpoHukay. OOmias

TPYZIOEMKOCTb - 5 3a4ETHBIX €IMHHII.



I11. TpeOGoBaHus K pe3y1bTaTaM OCBOCHHMS JMCIUILTHHBI

«/lomonHuTenbHBIE TNaBBl  (PU3WKK», COTVIACHO TIOJOKEHUsSM  (bemepanbHOro

Kypc
roCy/apCTBEHHOT0 00pa30BaTEIbHOrO CTaHAapTa BHICIIEr0 NPOPECCHOHANIBHOIO 00pa30BaHus MpU
noaroToBke OakamaBpa mo HampasieHuio 11.03.04 DneKkTpoHHKA W HAHODJIEKTPOHHUKA, TO3BOJISICT

CTYJIEHTY MIPHOOPECTH CIIECAYIONINE KOMIIETCHIINU:

- CnocobeH apryMeHTHPOBAaHHO BBHIOMpAaTh M PEaJM30BHIBATH Ha MPAKTUKE APPEKTHBHYIO

MCTOOUKY OKCIICPUMCHTAJIBHOT' O Hncciaca10BaHUs mapaMETpOB n XapaKTCPUCTHK

HaHOMaTepHuanoB U HAaHOCTPYKTYp (I1K-2)

IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUNINHE (MOAYIH0), COOTHECEHHBIX €
HHIAMKATOPAMH JI0CTHKEHHUS KOMIIeTeHIH i

BbIOUpATh U
pealn30BbIBaTh HA

Komnerenuus HNuaukaropsl PesyabTaTsl 00y4yeHus
KOMIIeTCHIIUH
1IK-2 Crnocoben 3Haer:
apryMEeHTHPOBAHHO * OCHOBHbIE = MArHUTHBIE  CBOWCTBA

TBEPABIX TEJII U UX MPUMEHHUMOCThH B
COBPEMEHHOM TEXHUKE, BKIIOYasg €€

npakTuke 3PHEeKTUBHYIO MPOCKTUPOBaHUE;  (u3myeckue u
METOAUKY (U3UKO-XUMHUYECKHE OCHOBBI
SKCTIEPUMEHTAIILHOTO TEXHOJIOTMM  MAarHUTHBIX  W3JIEIUI
Hccaea0BaHus (YHKIIMOHATIBHOW ~ DJIEKTPOHUKUA U
rapamMeTpoB 1 HAHORJICKTPOHUKH B  COBPEMEHHOM
XapaKTEPUCTUK BBIYUCIIUTENIbHON TEXHUKE u
HaHOMAaTEPHAJIOB U MH()OPMAITMOHHBIX TEXHOJOTHSAX;
HaHOCTPYKTYp Ymeert:

®  OLICHUBATh MpeIeIibl

MPUMEHUMOCTH KJIACCHYECKOTO

NoAXoAa,  poiib W BAXHOCTb

KBAHTOBBIX 3(Q(PEKTOB MPH OMHCAHUU
(U3NYECKUX TPOIIECCOB B MATrHUTHBIX
3J€MEHTaxX GyHKIIMOHATBHOU
JNEKTPOHUKH M  HAHORJIEKTPOHUKH,
BIIUSIHUSA 3TUX CBOMCTB Ha
MPUMEHEHNE MAarHUTHBIX MaTE€pPUAJIOB
B COBPEMEHHBIX YCTPOWCTBAX;
o0ecreunBaTh TEXHOJIOTMYECKYI0 U
KOHCTPYKTHUBHYO peanu3anuio
MarHUTHBIX MaTEpHUaJOB B MpuOOpax

U ycTpoicTBax  (yHKIHOHATHHOM
AJIEKTPOHUKH;

Baaneer:

® METO/IaMU KBaHTOBO -
MEXaHUYECKOTO ONMUCaHUs
MPOCTEUIIUX  KBAHTOBBIX  CHUCTEM,




BXOOAIIIUX B COCTaB MarHUTHBIX
JIIEMEHTOB NEKTPOHUKHU "
HaHOJICKTPOHUKH; METOIaMHU
AKCHEPUMEHTAIBHBIX ~ HCCIICIOBaHUIM
mapaMeTpoB " XapaKTePUCTHK
MarHUTHBIX MAaTEpPHAJIOB, METOJAMH
00pabOTKM W OIICHKU TOTPEIIHOCTH
U3MEPEHUI TMapamMeTpoB MarHUTHBIX

MaTepUaoB (GYHKIIMOHATIBLHOU
ANEKTPOHUKH;
TIK-2 CriocobeH 3Haer:
apryMEHTUPOBAHHO * OCHOBHBIE MATrHWTHBIE CBOICTBa

BBIOUpATh U
peanu30BBIBaTh HA
npakTHKe YPPEeKTUBHYIO
METOHKY
9KCTIEPUMEHTAIEHOTO
HCCIIeIOBAHHS
napamMeTpoB U
XapaKTePUCTHK
HaHOMaTEPHAJIOB U
HaHOCTPYKTYP

TBEPABIX TE€J U UX NPUMEHMMOCTbH B
COBPEMEHHOM TEXHHUKE, BKIIOYas €€
[POEKTHPOBAaHUE;  (U3UUECKUE U
(U3NKO-XMHYECKHE OCHOBBI
TEXHOJIOTMM  MAarHUTHBIX  H3JEIUH
(GYHKIMOHATBHON  DIEKTPOHUKH U
HAHODXJIEKTPOHUKA B  COBPEMEHHOMU
BBIYUCIIUTEIIBHON TEXHUKE u
MH(POPMALIMOHHBIX TEXHOJIOTHUSAX;

YmMmeer:
e  OIICHUBATH MIpeaeITbl
MPUMEHUMOCTH KJIaCCHYECKOTO
MOJIX0/a, pOJIb n BaKHOCTh

KBAaHTOBBIX 3(P(EeKTOB MpH onucaHUU
(U3UYECKUX MPOLECCOB B MATHUTHBIX
AIIEMEHTaX (byHKIMOHATBLHON
WIEKTPOHUKU U  HAHOMIEKTPOHHKH,
BIIMSTHUS ATHUX CBOWCTB Ha
NPUMEHEHNEe MarHUTHBIX MaTepHajoB
B COBpPEMEHHBIX yYCTPOHCTBAX;
o0ecrieunBaTh TEXHOJIOIMYECKYIO M
KOHCTPYKTUBHYIO peanu3aruo
MarHUTHBIX MaTepHalioB B MpHOopax
U yCTPOMCTBaxX  (PyHKIIMOHAIBLHOU
JIEKTPOHUKHY;

Baaneer:

e METOJaMHU KBAHTOBO -
MEXaHUYECKOTO OIUCAHUS
MPOCTEUIINX KBAHTOBBIX CHCTEM,
BXOJSIIMX B COCTAB MarHUTHBIX
JJIEMEHTOB JICKTPOHUKH U
HAHODJICKTPOHHUKH; METOJaMHU
9KCIIEPUMEHTAIBHBIX UCCIICTOBAHUI
apaMeTpPOB U XapaKTEPUCTHK
MarHUTHBIX MaT€PHaIOB; METOAAMMU
00pabOTKH M OLIEHKU MOTPEIIHOCTH
U3MEPEHHI MapaMeTPOB MarHUTHBIX
MaTepHaaoB (PyHKIIMOHAIBHOMN




JJIEKTPOHUKH;

IV. Conep:kanne u CTPyKTypa TUCHUIJIMHBI (MOTYJIs1)

O0BeM TUCIUIUIMHEI COCTABIAET 5 3a4eTHBIX eauHuIb], 180 yacos,

B TOM yucliie 89 yaca KOHTaKTHOW paboTHI.

3aHATHA TPOBOASTCS TOJBKO B OYHOW ¢opMe OOydYeHHs] ¢ TPUMEHEHUEM JIUCTaHIIMOHHOTO
KOHTPOJISI CaMOCTOSITeNIbHONM paboThl cTyneHToB dYepe3 DUNOC dakynpreTa. DIEKTPOHHOU W
JUCTAaHIIMOHHOM (OopM 00yUEHUS HE MTPEayCMaTPUBACTCS.

d)opMa HpOMe)KYTOQHOIZ aTTeCTaluu. JK3aMCH.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHOE€ 110 TEMaM, C YKaz3aHUEM BUI0B y'{eﬁl{le 3aHSATHH M OTBEJIEHHOI0 HA HUX KOJHYECTBA

AKAACMHUYICCKHUX YaCoB

No Pa3nen nucuuniuHel/Tema = Buasbl yueoHoii padorsl, DopMBbI TEKYLIETO
n/H = 2 | BKIIIOYas CAMOCTOATEJIbHYI0 padoTy 00y4arolmuxcs, KOHTPOJIS
§ E NMPAKTHYECKYIO NIOATOTOBKY M TPYA0E€MKOCTh ycneBaeMoCTH
@ g2 (B yacax) DopmMa IPOMeEKYTOYHOMI
= § E éi KonrakTHasi padoTa npenoaaBareJisi ¢ « arrecTaluu
§ : § < 00y4aomuMmcs = (no cemecmpam)
oy = S z s
g | :E 3
-] £ 2 Jlexkuuu Cemunapckue/ | Koncynn ° g
o © NpaKkTUYecKue/ | Tauuu e =
= '§ J1adopaTopHbIe E
3aHATUA

1 2 3 4 5 6 7 8 9 10

1 | Pasoen 1. JlnamMarHeTUKHU W TTapaMarHeTHKU. 2 | 26 4 4 4 0 8 Omnpoc

2 | Pazoen 2. deppo- u aHTUGEPPOMATrHUTHBIC JIEMEHTHI. 26 BBITIOJTHEHHE
Y ci10BUS BOSHUKHOBEHHUSI MarHETU3MA B TBEPABIX TEJaX. 2 13 5,7 5,7 1 13 WHJIUBULY IBHOTO
OOMEHHOE B3aNMOIEHCTBHUE. MPOEKTA

3 | Pazoen 3. Teopust MoneKysipHOTO T0JIs1. 3akoH Kropu — 26
Beiicca. OcHoBBI Teopun (pa3zoBoro nepexosaa 2 13 5,7 5,7 2 13 Onpoc
beppomMarueTHK — aHTU(EPPOMATHETHK .

4 | Pazoen 4. [lomeHHas ctpykrypa heppomarHeTHKoB. OCHOBBI 26 BBITIOJIHEHUE
TEOpHH HaMarHUIMBaHUS (ePPOMATHUTHBIX MaTEPHAIIOB 2 13 5,7 5,7 1 13 VH]JIUBULY IBHOTO

MPOEKTA

5 | Pazoen 5. DPPeKT MarHUTOCTPUKINH, BIUSHUE HATIPSHKEHUH 26
Ha MarHuTHbIE CBoWcTBa (heppomarHeTrka, AE—-sddexr,
rajJbBaHOMarHUTHBIN 3 ek, 3pdext Xosia, aHOMATbHbIH 3 13 5,7 5,7 2 13 Ormpoc
a3 dexT Xomna B peppomMarHeTHkax, MarHUTOKOJIOPUIECKAN
3¢ dekr.

6 | Pazoen 6. MarHuTOMSTKHE U MarHUTOKECTKUE MaTEPHAIIBI. 26 BBITIOJTHEHHE
CnocoObl MoTy4YeHus MaTePUAIOB C MATHUTOMSITKUMHU U 3 13 5,7 5,7 1 13 VHJIUBUIY IBHOTO
MAarHUTOKECTKUMH CBOWCTBAMHU. MPOEKTA

7 | Pasden 7. MeToasl ucCleOBaHUS CBOMCTB (heppPOMArHUTHBIX 24
MaTepuajaoB (bYHi[CHHOHaHLHHOﬁ BHGKTpOHI/IKI/(Ib P 3 12 3.7 3.7 2 13 Onpoc

3auér 2 Onpoc
KCP| 0 | o0
HT0ro yacos 180 | 89 40 40 9 91




4.1. Il;1an BHeayIMTOPHOI CaMOCTOSITEIbHON PadoThl 00y4arOIIUXCS MO0 JUCHHUIINHE

CamocrosTenbHas paboTa 00y4aroLUIXCst Yuebno-
METOANYECKOe
Onenouynoe
Cemectp HazBanue pazaena, TeMsl B —— Cpoxku TpynoeMKkocTh CPEICTRO obecneuenue
U/ CaMOCTOATCIBHON PADOTBL | o rennsn (qac.) pen CaMOCTOSTEJIBHOU
paboThI
Paznensr 1 [ToaroroBka k onpocy u [Bcst muTepaTypa]
2 A3pabOTKA HIHBHIYATBHBIX | b 1 cHHe 13 Ompoc
p p A Ily o ceMecTpa p
MPOCKTHBIX 3aJTaHUN
Pazpnensr 2 [ToaroroBka Kk ornpocy u B BBINIOJIHEHUE |[BCsI IUTEpaTypa|
TCUCHUC
2 pa3paboTKa UHAUBHTyaJIbHBIX cemectpa 13 WHUBUYaJIbHOT
MPOEKTHBIX 33JIaHUN 0 MPOEKTa
Paznensr 3 [ToaroroBka k onpocy u [BCcst muTepaTypa]
2 A3pabOTKA HHHBHIYATBHBIX | b L CHHe 13 Ormpoc
pasp A Ay N cemecTpa p
IPOEKTHBIX 33JITaHUN
Pazpnens! 4 [ToaroroBka k onpocy u B BBITIOJIHEHUE |[BCsl IuTEpaTypa|
TCUCHUC
2 pa3paboTKa WHIUBUY TBHBIX cemecTpa 13 WHIUBUyaJIbHOT
IIPOCKTHBIX 33JaHUN 0 IIPOEKTa
Paszpnensr 5 IToaroroska k ornpocy u B [Bcs nuTepaTypa)
TCUCHUC
3 paspaboTka WHIMBHIYANBHBIX | o\ 13 Ompoc
MPOEKTHBIX 33JIaHUN
Paznensl 6 [ToaroroBka k onpocy u B BBHITIOJIHEHUE |[BCsI TuTepaTypa|
TCUYCHUC
3 pa3paboTKa MHIUBUYaJTbHBIX cemectpa 13 MHJUBHyaJIbHOT
IIPOEKTHBIX 33JITaHUN 0 IPOEKTa
B Teuenue
3 Paspenst 7 IToaroToBKa KPaTKUX JOKJIAJ0B 13 Ompoc [Best urepatypal
cemecTpa
23 IMoaroroBka K 3a4éTy Pa6ora ¢ nekunorHbM MaTepuanoM | K xoHiy [BCs JII/ITepaTypa]
> 1 y9eOHOH JIMTepaTypoit CEMECTPOB Ornpoc
OO0t 00beM caMOCTOATEIHHON PAOOTHI MO AUCIUILINHE (Yac) 91




4.3. Conep:xanue y4eOHOIro MaTepuasa
ConeprxaHue pa3aeinoB U TEM JTACIUIUTMHBI

Paznen 1. /lmamMmarneTHKky U mapaMarHeTUKH.

Teopust mapamaraerusma JlamxkeBeHa. BriposkaeHHbIN 35ekTpoHHbIH ra3. [lapamarnerusm [laynu.
Hnamarnetusm Jlangay.

Paznen 2. ®eppo- n anTH(EpPPOMATHUTHBIE JIeMEHTBI. Y CJIOBHSI BOSHUKHOBEHUS
MarHeTusMa B TBepabIx Tesax. O0MeHHoOe B3aumoaeiicTBre

deppuMarHeTMKd. MexaHu3Mbl KOCBEHHOTO OOMEHHOTO B3aUMOICHCTBHUS.
VYcnosue Cronepa. CIMHOBBIE CTEKIIA.

Pa3nea 3. Teopus mosekyasspaoro nouas. 3akon Kropu — Beiicca. OcHoBbI Teopun ¢a3oBoro
nepexona ¢peppoMarHeTuk — antugeppoMarHeTuK

CnunoBbie BoJHBL. MarHonsl. CTaTHCTHKA MAarHOHOB. JIMCTIEPCHOHHOE COOTHOIICHHE ISt
MarHoHoB. 3akoH biioxa. ®a30Bblii epexo]] CHUHOBOE CTEKJIO — MapaMarHeTHUK.

Pasnen 4. lomennasi ctpykrypa ¢peppomMarieTukoB. OCHOBbI TEOPUMU HAMATHUYMBAHUA
(eppOMArHUTHBIX MaTEPUAJIOB.

Jomennas ctpykrypa Jlannay — Jludmmia. JloMeHHbIe TpaHULIbI ¢ TOTIEPEYHBIMU CBSA3SIMH. TOHKast
CTPYKTYpa JOMEHHBIX TPAHUIl. 3aKPUTHYECKOE COCTOSTHUE MarHUTHBIX TJICHOK. HavanbHast kpuBas
HaMarHW4YuBaHUs. B3auMocBs3b (popMbl IETU TUCTEPE3HCca ¢ MPOLeCCaMi HAMarHUYUBAHUS
dbeppomarnetuka. KBasucrarnueckoe U TuHaMUYECKOE HAMarHUYMBaHUE.

Pa3nes 5. DppexT MArHUTOCTPUKINH, BJUAHUE HANIPSKEHUI HA MATHUTHbIE CBOMCTBA
(peppomarneruxka, AE-3¢¢exr, ranbBaHOMATrHUTHBIN 3P PeKT, IPPekT X011, aHOMAIbHBII
3p¢pexT Xoi1a B peppoMarHeTHKax, MAarHUTOKOJLJIOPHYECKU dPPeKT.

MexaHocTpukuus. Mi3MeHeHre neTiu rucTepe3nca MarHiTOCTPUKLIMOHHBIX (heppOMarHeTUKOB MO
NEHCTBUEM MEXaHUYECKUX HampshKeHWH. B3anmMoCBsI3p MeXIy mpoleccaMd HaMarHUYUBaHUS U
AE->ddextom. Koapduuument marauroynpyroit ces3u. [Jatuuku Ha AE—-s¢dexre. JlaTunku Ha
addexre Xomna.

Paznen 6. MarmutoMsirkme ¥W MATHHMTOXKeCcTKMe MaTepHajbl. Cnoco0bl moJydYeHHs
MATEepHaJIOB ¢ MATHUTOMSTKMMH U MATHUTOKECTKMMH CBOMCTBAMH.
®epputbl. Matepuansl 11l JOTHYECKOW MarHUTORJIEKTPOHUKH. TepMoMarauTHas oopadboTka

beppomarueTkoB. MeToibl mosyueHus aMophHbIX (HeppoOMarHeTUKOB.

Paspnen 7. MeToabl uccjiel0BaHus CBOMCTB (pepPOMArHUTHBIX MATEPUAJIOB (PYHKIMOHAIBLHOM
3JIEKTPOHUKH



DeppoMarHuTHBIA pe3oHaHc. MeTo pacTpOBOM 3IEKTPOHHOM MUKpOCKonuu. Meron

HpI/I6J'II/I}K€HI/IH HaMaroHm4€HHOCTH K HACBhIIICHUIO. I/I3MepeHHe JUHAMHUYCCKUX CBOMCTB JOMCHHBIX

rpanuinl. Omnpexpenenue remreparypsl Koopu ¢peppoMarHeTHKOB.

KoHTposb caMocTosATeIbHON pabOThI MPOBOIUTCS HA MpaKTUUECKUX 3aHATUAX U Ha KCP.

4.3.1. IlepeyeHb CEMUHAPCKUX, MPAKTHYECKUX 3aHATHH U JIA00PATOPHBIX padoT

TpynoemMkocTh Dorinve

No HanmeHoBaHMe ceMUHApOB, (gac.) OueHOYHEE imepy

No paznena | mpakTUYECKUX U JIAOOPATOPHBIX | Beero U3 1ix
H/H qacoB TIPAaKTHYECK CpeHCTBa KOMHeTeHH
pabor a5 -
IIOJArOTOBKA

1 2 3 4 5 6 7

1. 1 JlnamarHeTHKy u 57 57 Ormpoc
IapaMarHeTUKH. ’ ’

2. 2 ®deppo- u BBINOJIHEHHUE
aHTH(eppOMarHUTHHIE 57 57 HHANBUAYJIBHOT
3JIEMEHTHI ’ ’ 0 MpoOeKTa

3. 3 Teopus MONEKYJIIPHOTO MOJS. Onpoc
3akon Kropu — Beiicca. OcHOBEI
Teopuu Ga3oBoro mnepexoaa 5,7 5,7
(beppoMarHeTuk —
aHTH(hEPPOMArHeTHK.

4. JloMeHHas CTpyKTypa BBITIOJTHEHNE
(beppOMaI‘HeTI/IKOB. OCHOBBI 5 7 5 7 I/IHI[I/IBI/II[yaHBHOF
TEOPUU HaMarHUYMBaHHUS i ’ 0 IPOeKTa
(heppOMarHUTHBIX MATEPHUATIOB. 3I1K-2

5. 5 Marauromsrkue u Omnpoc
MarHuTOKE€CTKUE MaTepHAaJIbI.

Crioco0bl mosrydeHus 57 57
MAaTEpUAIOB C MArHUTOMATKUMU ’ ’
1 MarHATOXKECTKUMH

CBOWCTBaMH.

6. 6 Marautomsrkue u BBINOJIHEHHUE
MAarHUTOKECTKUE MaTEPHUAIIbL. WHIUBUy JIHOT
CriocoObl TosTyYeHust 57 57 0 TIPOEKTa
MAaTEpPHAIOB C MArHUTOMSATKUMU ’ ’

Y MarHUTOKECTKUMH
CBOWCTBaMH.

7. 7 MeTopl HCCIIEAOBAHUS CBOMCTB Ormpoc
(eppOMarHUTHEIX MaTEPHAJIOB 5,7 5,7
(bYHKIIMOHATLHOM DJICKTPOHUKH
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4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCHMbBIX HA CAMOCTOSITEJIbHOE U3YyUYeHUE CTYyJeHTAMH B
pamkax camocrTositeJibHOI padoTsl (CPC)

Ne Tema Bun 3amanue Pexomennyemas | KonnuectBo
HeJl. CaMOCTOSITEJIbHO JuTEpaTypa 4acoB
i paboTHI
1. | duamarneruku u | CamocTtositenpHa | UTeHUE
IapaMarHEeTHKA. s IOATOTOBKA IO | JIUTEPATypHl,
TeMme BBITIOJIHEHHE
WHIUBHUIYaIbHOT
0 HpOCKTZ, [sea 13
auTepaTypa)
MOJIFOTOBKA K
MPaKTUYECKUM U
71a060paTOPHBIM
paboTtam.
2. |®eppo- u CamocrositensHa | Utenue
aHTI/I(I)eppOMaFHI/IT s IOATOTOBKA IO | JIMTCPATYPHI,
HBIE STIEMEHTEL TeMe BBINIOJIHEHHE
Y CIIOBHS WHIUBUTy AIbHOT
BO3HMKHOBEHUS © Tpociera, [Bea 13
MOATOTOBKA K nuTeparypal
MArueTisma B HPAKTUYECKUM U
TBEPAbIX TEIaX. 1a60paTOPHBIM
ObmenHOE paboTtam.
B3aUMOJICUCTBHE.
3. | Teopus CamocrositensHa | Utenue
MOJICKYJIAPHOTO s IOATOTOBKA IO | JIUTEPATypBhl,
OIS, 3akon | TEME BBITIOJIHEHHE
Kropu — Beiicca. MITHBALY AITBHOT
0 MPOEKTA,
OcHOBBI ~ TEOpHUH [OArOTOBKA K [Best 13
¢dazoBoro PAKTHIECKHM 1 auTepatypa]
nepexona J1a00paTOPHBIM
dbeppoMarHeTuK — paboram.
aHTudeppomMarte
THUK
4. | HomeHHas CamocrosrenpHa | UTeHne
CTpyKTypa sl IOATOTOBKA 10 | JIMTEPATYPHI,
(eppomarHeTHkoB. | reye BBITIOJTHEHHE
OCHOBBEI TEOPUHU HMBALY aJIbHOT
HaMarHW4nBaHUs 0 TIPOCKTa, [BCs 13
(eppoOMarHUTHBIX nuTeparypa
MATepHATOB MOJATOTOBKA K
MPAKTHYECKUM U
1a00paTOPHBIM
paboTam.
5. | Oddexr CamocTtositenpHa | UTeHue [Best 13
MarHuTOCTPUKLNY, | g [TOATOTOBKA I10 | JIUTEPATYPHI, nuTeparypa|
BIMAHUC TEME BBITIOJTHEHUE
HaNPSHKCHUN Ha MHIMBH/YyaIbHOT
MaFEII/ITHLIe o HpoeKTa,
CBOHCTBA
(beppoMarHeTrka, TOATOTOBKA K

AE-sddexkr,

MPAKTUYCCKUM U




raabBaHOMArHUTHBIA 1a00paTOPHBIM
sddekr, ek paboTam.
Xonna, aHOMAaJTHLHBIH|
s¢dexr Xomra B
(deppomarHeTukax,
MAarHuTOKOJUIOpHU4IEC
Kuii 3P heKT.
Marsutomarkue u CamoctosaTenabHa | UreHue
MAarHuTOKE€CTKUE | g MOATOTOBKA MO | JINTEPATYpHI,
MaTepUAJIbI. TeME BBITIOJTHCHHE
Crioco0n1 WHIUBUYJIbHOT
MOJTYyYECHUS 0 IIPOEKTA,
MaTepHajioB v IOArOTOBKA K [Bes 13
MarHUTOMSITKUMU MPAKTUYECKUM U TuTepaTypa]
H 71a060paTOPHBIM
MarHUTOKECTKUMU pabotam.
CBOMCTBAMM. Pemenue 3amau
MeToas! CamocrosTenbHa | Urenue
HCCIIEOBaHUS sl IOArOTOBKA MO | JIUTEPATypHl,
CBOMCTB TEME BBITIOJTHEHUE
(heppOMarHUTHBIX WHIANBUAYAJIBHOT [B cs
MaTepHaioB O MPOCKTAa, nuTepatypal 13
(GyHKIHOHAIBHON II0ATOTOBKA K
1EKTPOHHKH MPAKTUYECKUM U
71a60paTOPHBIM
paboTtam.
Tekyume KOHCYIbTallMU 9
9. | [logroroBka K 3a4eTy BCSI TUTEPATYpa

4.4. MeToan4yeckne yKa3aHHsl 110 OPraHU3alUU CAMOCTOSTEIbHOM PadoThI CTYIEeHTOB

K coBpemMeHHOMY cheUManucTy OOIIECTBO MPEIBSIBISIET TOCTATOUYHO INIUPOKHHA MepedeHb
TpeOOBaHUI, Cpeld KOTOPHIX HEMAJIOBAXXHOE 3HAYCHHE WMEET HAIMYUE Y BBITYCKHUKOB
OTIPENIETICHHBIX CIOCOOHOCTEH ¥ yMEHHS CaMOCTOSTEIbHO JO0OBIBaTh 3HAHUA W3 Pa3IUIHBIX
UCTOYHUKOB, CHUCTEMATHU3HpPOBaTh IMOJyYEHHYI0 HWH(GOpMalMIO, [1aBaTh OLEHKY KOHKPETHOMN
¢dbunancoBoit cutyaruu. GopMHupoBaHHE TAKOTO yMEHHs MPOHMCXOIUT B TEUYEHHE BCEro Mepuoia
06y‘-IeHI/I$I gepe3 ydaCTueC CTYACHTOB B IPAKTHUYCCKUX 3aHATHUAX, BBIIIOJHCHUC KOHTPOJIbHBIX
3aJaHull, HalMCaHUE KYypCOBBIX U BBIYCKHbIX KBaIU(UKAIMOHHBIX pador. [lpm s3TOM
camocTosTelbHas paboTa CTyIEHTOB UIPAaeT PEIIAOIIYI0 POJib B X0JI€ BCEro y4eOHOro mpoiiecca.

Teopernyeckue 3HAHUSA, MOJTYYEHHBIE CTYJEHTAMU Ha MPAKTUYECKUX 3aHATUSAX U IPHU
CaMOCTOATEILHOM H3YYEHHHM Kypca IO JIMTEPATypHBIM MCTOYHHUKAM, 3aKpEIUIIOTCA IIpU
BBIITOJITHCHUHU MPAKTHICCKUX 3aJIaHHI>'I.

[Tpu BBINOTHEHUH MPAKTHYECKHUX 3aJaHuil oOpaiaercss ocoboe BHUMaHUE Ha BHIPAOOTKY y

CTYACHTOB YMCHHA I'PaMOTHO BBIIIOJHATL U O(pOpMJ'IHTL AOKYMCHTAIMIO, YMCHUA I10JIb30BATHCA
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Hay4YHO-TEXHUYECKOW CIPaBOYHOW Jmreparypoil. Kaxnablil CTyIEHT IOJKEH IOATOTOBHUTHCS K

3alIUTe CBOEro OTYeTa, pa300paBIINCh C TEOPUEH HCCIENYEMOTO SIBJICHUS.

Texkymas pabota Haj y4yeOHBIMH MaTepuaiaMH BKIIOYaeT B ce0s CUCTEMAaTH3alMIO
TEOPETUYECKOr0 MaTepuaia KaxJAOW MPaKTHUECKOH paloThl, 3aMOTHEHHs MPOMYLICHHBIX MECT,
YTOYHCHHSI CXEM W BBIJICTICHUS TJIaBHBIX MBICIICH OCHOBHOTO cojaep:kaHus paboTel. J[ns 3toro
UCIOJIB3YIOTCS HMMeEoIuecs Y4eOHO-METOAMYECKWE MaTepualibl W Jipyrass peKOMEHJIOBaHHas
JuTepaTypa.

['paHuIbl MEXKIY pa3HBIMU BUJAMHU CaMOCTOSITENIbHBIX pa0OT JOCTATOYHO PAa3MBITHI, & CAMH
BUBI pabOTHI IepeceKkaroTcs. Takum 00pa3oM, CaMOCTOSATENIbHONW paboTa CTYICHTOB MOXKET OBITH
KaK B ayJUTOPHH, TaK U BHE €€.

3akperyieHHe BCEro HM3yYeHHOro MaTepuaia OCYIIECTBISIETCS Ha KOHTPOJBHOM padore.
Takxke MOXeT OBITh MPOBEACH OMNpPOC MO BceM TemaM Kypca. llpemonmaBarens momoraeT
pa3o0paThCst ¢ MPOOIEMHBIMU BOTIPOCAMH U 33/1a4aMH (II0 MEpe UX MOCTYIUICHHUS) B XO/1€ TEKYIITHX

KoHCyJbTalui. [LIUpoko NCHoNb3yI0TCS AIEMEHTHI IPOEKTHOTO MOJIX0/1a B O0YUEHHH.

4.5. IlpumepHasi TEeMAaTHKA KyPCOBBIX pa0doT (IPOEKTOB) (IIPH HAJTUYUH)

KypcoBbie paboTsl y4eOHBIM TJIAHOM HE MPETyCMOTPEHbI



V. YueOHo-MeToquYecKkOe U MHGOPMAITMOHHOE o0ecTiedeHne JUCHUIIIHHBI (MOIYJIA)
a) nepeuens Iumepamypbl

OCHOBHAA Tumepamypa

1) Cemenos A.JL, IN'aBpumok A.A., Hymytun H.K., fctokeBuu }0.B. MaruutHeie maTepuaibl
MHUKpPO- W HAHOAJICKTPOHHMKH. YdeOHOoe mocoome. Upkyrck, M3a-so UI'Y, 2012.- 147 c.,
ISBN 978-5-9624-0624-4 (30 3k3.)

2) TaBpumox A.A., CemupoB A.B., Moposzosa H.B., I'onbirun E.A. MaruuTHbsle CBOHCTBa
TBEpABIX Tel. YdeObnoe mocodbue. Upkyrck, U3n-Bo MI'Y.2014.-163 c., ISBN 978-5-9624-
1105-7 (19 7k3.)

JIOTIOJIHUTENIbHAS JINTEPATypa

1. Tukam3ymu, Cocun. ®usuka Gpeppomaraernzma. MarautHble cBolicTBa BemecTa [ Tekct] /
C. Tukamzymu; niep. ¢ sn. M. B. beictpos; pen.: I'. A. Cmonenckuit, P. B. ITucapes. - M. : Mup ,
1983. - 302 c. : un.; 22 cM. - bubnmorp. B koHie rias. - [Ipeam. ykas.: ¢. 294-299. (13k3.)

2. Kutrens, Yapns3. Beenenue B ¢usuky tBepporo tena [Teker] / Y. Kurrens. - 2-e u3n.,
crep., [lepeneuarka ¢ u3a. 1978 r. - M. : MeauaCrap, 2006. - 791 c. : wi. ; 21 cm. - bubnuorp.: c.
769-791. (5 2K3.)

3. l'un30ypr, Unbs daliBunseBud. Beeaenue B pusuky tBepaoro tena [Tekcr]: OCHOBBI KBaHT.
MEXaHHUKH ¥ CTaT. QU3UKU C OTJICIHHBIMU 3a7a9aMu (DU3UKHU TBEpOTo Tena: Yuebd. mocodue / 1. .
I'ua36ypr. - CII6.: Jlanb, 2007. - 537 c. : win. ; 21 cM. - (YueOHuku 1 By30B. CrienmaibHas
nuteparypa). - bubmuorp.: c. 536-537. - ISBN 978-5-8114-0721-7 (11 »k3.)

4. boposuk, EBrenuii CranucnaBoud. Jlekiuu no marnetusmy [Tekcr] / E. C. boposuk, B. B.
Epemenko, A. C. MubHep. - 3-¢ usf., nepepad. u pom. - M. : @usmamiur, 2005. - 511 c. : wn.; 22
cM. - bubmmorp.: ¢. 503-510. - ISBN 5-9221-0577-9 (1 3k3.)

5. Hpsukos, IlaBen HukomaeBn4. DIEKTPOHHBIE CBOHCTBA W NpPHUMEHEHHE HAHOTPYOOK

[DnekTponnsiii pecype] / I1. H. JIpsukoB. - 2-¢ u3a. - OBK. - M. : bunowm. JlaGoparopwusi 3HaHuUH,
2012. - (HanorexHomnorum). - Pexum nocryna: 943 "bubauorex". - 20 nocrynos. - ISBN 978-5-
9963-1096-8 (20 7x3.)



0) nepuoouueckue uzoanus

- HET.

B) CNUCOK A8MOPCKUX MEMOOUYECKUX pa3pabomox

1) I'aBpumok A.A., CemupoB A.B., Mopozosa H.B., I'onpirun E.A. MarnutHble cBOMCTBa
TBEpABIX Tel. YdeOHoe mocodbme. Upkyrck, U3n-Bo MI'Y.2014.-163 c., ISBN 978-5-9624-
1105-7 (19 7k3.)

2) B cucreme oOpaszoBarensHoro moprasia WIY  (http://educa.isu.ru/)  pa3merieHsl

MCTOANYCCKHUEC MAaTCPHAJIBI U 3a/IaHUS 110 JaHHOMY KYpCY.

2) 6a3vbl OAHHBIX, UHPOPMAYUOHHO-CHPABOUHBLE U NOUCKOBbLE CUCTNEMb]
e DU3 «bBUBJIMOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DOBC «JIAHb» HTTP://E.LANBOOK.COM/
e DbC «PYKOHT» HTTP://RUCONT.RU
e ApxuB HayuHbIX xypHasioB JSTOR (http://www jstor.org)



VI. MaTepuajibHO-TeXHHUYECKOe o0ecnevyeHne JUCIUILIUHBI (MOIYJIs1)

6.1. YueOHo-1a00paTOpHOE 000pPy/I0BaAHME:
HpaKTI/I‘leCKI/Ie u J'Ia60paTOprIe 3aHATUA 110 HaHHOP’I AUCHUIUIMHE TIPOBOAATCA B yqeGHoﬁ
ayIUTOpHH 110 PACIIUCAHUIO.
Ha @QaxynpreTe wnMeeTcss KOMIBIOTEPU3UPOBAHHAA  ayJIUTOpHUs, IpEeJHAa3HAYeHHass  JUIs
CaMOCTOSITEIIbHOW pabOThI, C HEOTPAHUYECHHBIM JTOCTYIIOM B MHTEpHET, cTaHIapTHBIE CPEACTBAMU
[IPOCMOTpa MPE3EHTALMNA W APYTMX MaTepuajoB IO KypCy, CTYIEHTBI MOTYT MCIOJIb30BAaTh

COOCTBEHHBIE HOYTOYKH U TUIAHIIETHI HA MIPAKTHYECKUX U TAOOPATOPHBIX 3aHATHIX.

6.2. [IporpammHoOe obecnieyeHue:
CranzmapTHble CepBUCHI ceTu VIHTEepHET, CTaHIapTHBIE CPEACTBAMHU IMPOCMOTpA MPE3CHTALUN U
JIPYTUX MaTepuajoB Mo Kypcy, nakeT odpucHeix nporpamm Libre Office (munensus GNU), kiCAD

(anmextpocxemandecku CAIIP, munensus GNU)

6.3. Texunueckue 1 3J1eKTPOHHbIE CPeCTBA:
Jlns mpoBeAeHUs MPAKTUYECKUX U JIGKIUOHHBIX 3aHATHH B Ka4eCTBE JEMOHCTPAILIHOHHOTO

000pYyIOBaHUS MCIIONB3YIOTCS MPOEKTOP, 3KpaH W MeJoBas Jocka. Mcrmonb3yloTces coBpeMeHHbIe
oOpasoBartenbHbIE TEXHOJIOTUU: HH(pOopMaImoHHbie (Jiekiuu U npe3eHTanuu B Libre Office, Power
Point), mnpoexkTHble (MyJbTHMEAMA, BHJEO, JOKYMEHTalbHble (uiabMbl). lMcnonb3oBaHnue
r7100aTbHOM KOMITBIOTEPHOM CETH IMO3BOJISIET OOECIIEYHTh JOCTYITHOCTh MHTEpHET-pecypcoB
peaan30BaTh CaMOCTOATENbHYIO PAa0OTy CTYAEHTOB, B XOJi¢ KOTOPOH OHHM MOTYT BBIYHUTHIBATH
Hay4yHbIE CTaTbH 110 TeMaM Kypca. Ha JeKIusax MoryT HCIIoIb30BaThCsl MyJIbTUMEUITHBIE CPEJICTBA.
Ha ¢akynpTere wnMeeTcs KOMIIBIOTEPU3UPOBAHHAS AayAMTOpHs, TNpEeAHA3HA4YEeHHas i
CaMOCTOSITENIbHON PabOThI, C HEOTPAHUYEHHBIM JOCTYNIOM B MIHTEpHET.
Martepuanbl: HayyHbl€ CTaTbU U MOHOTpaUu U3 pelieH3UPYEMBIX )KYPHAJIOB, pacCMaTPUBAIOLIIE
COBpPEMEHHBIE TOXO/Ibl U UCCIIEJOBAHUS B 00JIACTH MAarHUTHBIX MaTepUalloB, COBPEMEHHOTO

9JICKTPOHHOT'O 060py,Z[OBaHI/I}I, MMPUMCHSCEMOTI'O B COBpeMeHHOﬁ (I)I/ISI/IKC U DJICKTPOHUKH.

VII. O6pa3oBaTe/ibHbIe TEXHOJIOTHH

B cootBerctBuu ¢ TpeboBanusimu @I'OC BO no peanuszaiiy KOMIIETEHTHOCTHOTO TOIX0a,
B y4€OHOM IMPOIECCE MCIOJB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI NMPOBENEHUS 3aHATHUH.
WuTepakTtuBHble (OpMBI pabOTHl Ha Y4EOHBIX 3aHATUSX MPEAYCMATPUBAIOT AKTHUBHYIO MO3HIIHUIO
CTYACHTOB IIPpU HM3YUCHUH MaATCpUalid, HAIPpUMEP, CAMOCTOATCIBHO HNOAIOTOBUTH JOIOJHCHUC K
TE€ME U BBIHECTH €ro Ha OOCYKJIeHHE, MPOBECTH JUCKYCCHUIO, BKIIOYUTH AJIEMEHThl COOCTBEHHBIX
HAYYHBIX UCCJIEIOBAHUH U CIeNaTh KPATKYIO MPE3eHTAIMI0 CBOUX HapaboTok. Bee aTo dhopmupyer
CIOCOOHOCTH IMPUMCHATDH 3HAHUA, YMCHUA U ITUIYHOCTHBIC KaUCCTBA JJIA YCHGHIHOﬁ ACATCIIBHOCTHU B

00J1aCTH COBPEMEHHON (PU3UKHU U JIEKTPOHHUKH.
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I[To wmarepmamam pabOTBl CTYIOEHTHI NPHOOPETAIOT HMCCIEAOBATEIbCKUE HABBIKH,

HEOOXoMuMBbIe /ISl pabOThI 10 MEXTUCIUIUTMHAPHBIM HATPABJICHUSM, MTOCTIE MOTyYeHHs 0a30BOTO
o0pa3zoBaHusi U POPMUPYIOT KOMIIETSHIIUIO TOTOBHOCTH BBISIBUTH €CTECTBCHHOHAYYHYIO CYITHOCTb
npo0jeM,  KOMIETEHLUMIO  TOTOBHOCTH  MCIOJIb30BaThb  METOAbI  TEOPETHYECKOH U
HKCIEPUMEHTANBHON (PU3UKH B IPOPECCHOHATBHOM e TETbHOCTH.

[IporpamMa oOcHOBaHa Ha WCIOJIB30BAHUM COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIL:
uHopMarmoHHBIX (JIeKIMU W Tpe3eHTanun B Power Point), mpoekTHBIX (MyJIbTUMEWA, BHUIEO),
JUCTAaHIIMOHHbIE, HAyYHO-UCCIIe10BaTEIbCKON HAMPABIEHHOCTH U T. II.

Ha nexmusix ¥ MOpakTUYeCKUX 3aHATUSX HCHOJNB3YIOTCS AaKTUBHBIE METOABI OOy4eHUs
(KOMOBIOTEPHBIX CUMYJISIIIHA, pa300p KOHKPETHBIX cUTyaruil). [IpuMeHsFoTcs MEeTOABl MPOEKTHOTO

nmoaxoaa npyu U3y4€HHUU pasacioB U IIOATOTOBKU MHAWMBUAYAJIBHBIX IIPOCKTOB CTYACHTOB.

VIII. OneHo4yHble MaTepHabl 11 TEKYILIEr0o KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
®onp oueHounbIx cpenct (POC) npencTaBieH B MPUIOKEHHH.
8.1.1. OueHouHbIe cpeACTBa Il BXOJHOTO KOHTPOJIS

HpOBOZ[I/ITCH OITPOC Ha IIEPBOM 3aHATHH.

8.1.2. OueHOUHBIE CpEACTBA TEKYIIETO0 KOHTPOJIS
Conepkanne ydeOHOrO Marepuana pasfeineHo Ha jupaktudeckue exumHuisl (JE) —

MpeIMETHbIC TeMBbI, TOJUIekKAIINe 005S3aTeIbHOMY U3YYEHHUIO M YCBOGHUIO B Mpolecce 00ydeHus.
YuurtniBaeTcsa IMPOMECIKYTOYHAA aTTrecranusa 110 uroram CaMOCTOSITCIIbHOM pa6OTbI,
MPEyCMOTPEHHOM MTPOTPaMMOil Kypca.

[IpumepHBbIe TeCTOBbBIE 3aJaHUsI 10 ACTPOHOMUU MPUBEIEHBI B (DOHIAX OLIEHOUHBIX CPEJICTB

(B IPUIIOKEHUN).

8.1.3. OueHouHbIE CpeACTBA Ul IPOMEKYTOUHOM aTTecTaluu

[TpomexyTouHas aTTecTanus MPoBOAUTCA B (popme 3auéra.

MaTepI/IaJ'IBI AJI TIPOBEACHHUA TCKYLICTO U IIPOMEKYTOUHOT'O KOHTPOJIA 3HAHWUM CTYACHTOB!

Komnerenmun,
Ne Bun konTpons KonTponupyembie TeMbl (pa3aesnsl) KOMITOHCHTE!
T\t KOTOPBIX
KOHTPOJIUPYIOTCS
1. Ompoc Pazpen 1 [1K-2
Brinosnnenue ITK-2
2. WHJUBUTyaJIbHOTO Paznen 2
poeKTa
3. Ompoc Paznen 3 [K-2
4. Brinmonnenune Paznen 4 [IK-2
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WH/IUBU Ty JIBHOTO

MPOEKTa
5. Ompoc Pasnmen 5 [1IK-2

Bremonnenue I1K-2

6. WHIUBUYaTIbHOTO Pa3nen 6

MPOEKTA
7. Onpoc Paznen 7 [1IK-2
8. 3ayer, onpoc Bce Tembl I1K-2

IIprMepHbI CIUCOK BOMPOCOB M YIPAKHEHUHN K 3a4ETY
1. CratucTHuecKkue XapakTepUCTUKH TIpoliecca HaMarHnuuBanus. KpuBasi HagainbHOTO

HaMarHUYUBaHUA.

2. MarautHas BocnpuuM4uBOCTh. IleTiis rucrepesuca u ee napamerpsl. Ilorepu Ha rucrepesuc u
BHUXPEBBIE TOKH.

3. JedexTsl KpucTaluiMyeckon peméTku peppoMarneTuka. MakpocKonmuyeckue JeqexThl.

4. JloMeHHas CTPYKTypa, JOMEHHbIE T'PAHUIIBI.

5. MexoMeHHbIe TpaHULbl (heppoMarHeTuKa.

6. MarautHasi aHU30TPOINS, MATHUTOCTPHUKIHS, MeXaHOCTpUKLus, AE-3QdexT.

7. Ilporieccyl HAMarHUYMBAHUS B EPPOMATHETHKAX.

8. Monaens Cronepa—Bonbdapra. Actpouna.

9. BausHHe MEXaHHMUYECKUX HAMNPsHKEHUI Ha MarHUTHBIE MapaMeTphbl PeppOMarHeTUKOB .

10. MarauTomsrkue matepuansl. 3akoH bioxa.

11. TexHonorus NOMyYEHUS] MAaTHUTOMATKUX MaTepUAIIOB.

12. CnnaBsl xene3a ¢ kpemHueM. CIuiaBbl kese3a ¢ HUKEIEM.

13. CraBbl xenesa ¢ amoMuHueM. AMOP(HBIC METAJUTMYECKUE CIUIABBI.

14. MarauToKecTkre MaTepuarsbl.

15. TexHonOrUs MOJyYEHUSI MAarHUTOKECTKUX MaTEPUAIIOB.

16. CrmaBbl, MarHUTHAS )XKECTKOCTh KOTOPBIX 00YCIIOBJICHA MIEPECTPONUKON UX KPUCTAITHIECKOM
pPELETKHU.

17. CnunaBbl, MarHuTHas ;k€CTKOCTh KOTOPBIX BbI3BAHA BBIACICHUEM MEIKOKPUCTAIUIMUECKUX (a3.
MarnuToxxéctkue maTepuaibl Ha ocHOBe coenrHeHni R2Fel14B (R — penko3emenbHbI MeTasn).
18. Marautox€cTkrue XuMUUYECKHe coequHeHus. IHTepMeTainueckue coeIuHeHrs KoOaabTa C
peaKo3eMeNIbHBIMU METAJUIAMHU.

19. Tepmuueckast 1 TepMOMarHuTHas 00pabOTKH MarHUTHBIX MaTEPUaJIOB.

20. JlazepHast oOpaboTKa.

21. @eppurtsl.

22. Matepuaisl Juis 3aIMCH WHGOPMALIUK HA TUIOCKUX MarHUTHBIX JOMEHAX.

23. M/ — matepuansl. Oprodepputsl. I'ekcadepputsi.

24. Tlonyuyenue LIM/] — maTepuanios.

25. Marepuansl sl TEpPMOMarHUTHOM 3aIlUCH.

26. Knaccudeckue raapBaHOMarHUTHBIE d3PPEKTh DPPEKT MAarHUTOCONPOTHUBICHHUS.

27. Dddext Xomra. Ipdexr Hepacra—ITTHHCTAay3€eHA.

28. Db dexT ruraHTCKOro MarHUTOMMIIEIaHCa.

29. 3¢ deKT ruraHTCKOro MarHUTOCOMTPOTUBIICHHUS.

30. I'panynupoBaHHbBIE KOMIIO3UTHI U CBEPXPEIIETKH
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31. KBanToBblii 23 dext Xoimna.

32. Marautosnekrpudeckuii apdext. Mynbrudeppouku.

33. MarHuToeMKOoCTHBIH 3(PpPeKT.

34. YrpasisieMble MarHUTHBIM TOJIEM CIIMH-TYHHEIbHBIE TePEXO/IbI.

35. Hatuuku Ha 3pdexte Xoia.

36. JIaT4uKH BBICOKOYACTOTHOTO 3JIEKTPOMAarHUTHOTO M3TYUYCHHUS.

37. MarautHble MaTepHalbl, UCIIOIb3YEMbIE JUISI MATHUTHOM 3aITUCH M XpaHEHUs1 HH(POpMaIIUH.

38. Mar"eTuku ¢ THTaHTCKUM MarHUTOCOIIPOTHUBICHUEM.

39. YcrpoiicTBO 1 mpuHIMIT paboThl kEcTKOro aucka (HDD).

40. HDD: marHuTHBIN TPUHITAT YTCHUSI M 3aITUCH WH(OPMAIUH, JIOTHYECKOE YCTPOUCTBO
KECTKOTO NMcKa, Xapakrepuctuku HDD, ocobenHocTH, TpeOOBaHMS.

41. I'onoBku urenusi-3anvucu HDD.

42. OCHOBHOM Y MMPUMECHBIN XUMHUYECKHI COCTaB heppOMarHeTHKA.

43. Kpucrammmaeckasi CTpykTypa heppoMarHeTuka.

44. YcTpoiCTBO M IPUHITUIT TBEpAOTENbHOTO HOcuTest nHpopmanmu (Solid State Drive) (SSD).
45. SSD: nmpuHUMI YTEHUS U 3alliCU UHPOPMAIUH, IOTHYECKOE YCTPOMCTBO, XapakTepucTtuku SSD,
0COOEHHOCTH, TPEOOBAHUS, TUIIBI STUEEK MMAMSTH.

46. Marnutokanopudeckuii 3¢ dekr. I[lpuumHbl, WcHoONb30BaHUE, (HU3HUECKOe OOOCHOBAHHE.
MarautHoe OXJaxAeHuE.

47. MarsuToIudIEKTPUKH. [IpeumymecTBom CEepPACYHUKOB, U3TOTOBJICHHBIX u3
MarHUTOAMAJIEKTPUKOB Tepe PeppPUTOBBIMH CEpIICTHUKAMHU.

48. KonoccanpHO€ MarHUTOCONPOCTUBIICHHUE, IPUHIUITHAIBHBIE OTJIIMYHS U CXOJCTBO C 3P PEKTOM
MarHUTOCONPOTUBIIEHUS] U TUTAHTCKOI'O MarHUTOCONPOTUBJIEHUSI. [lepceKTHbl UCTI0Ib30BaHUS.
49. IlepcnekTuBHbIE MarHWTHbIE MaTepUalbl COBPEMEHHON MHKPOXJIEKTPOHUKH, KOTOpHIE Ha

TGKYH_[I/Iﬁ MOMCHT HC HAallUIM IIMPOKOI'0 NPOMBIIIJIICHHOI'O IPUMCHCHUA.

Paspaborunkm:

o

JOLIEHT, K.().-M.H. E.A. Tonpirun
(3anumaemas OOANCHOCMb) (uHuyuansl, hamunus)

[IporpamMma coctaBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu DPI'OC BO no HampaiieHUIO
noarotoBku 11.03.04 DiekTpOHUKA M HAHOYIEKTPOHHUKA.

[Iporpamma paccmoTpeHna Ha 3acenannu kadbeapsl 00men U dKcriepuMenTanbHoi dhusnku UT'Y
«_24 » mapra 2022 T.

/
ITpotokon Ne _ 6 , 3aB. kadeapou %/ A.A. T'aBpuitok
-/

Hacrosimmas mnporpamMma He MoOeT ObITh BOCIPOM3BeeHAa HHM B Kakoil ¢opme 0e3

NpeIBapUTEeIbHOI0 NMCHbMEHHOI0 paspeleHus Kadeapbi-pa3padoTynka NporpaMmal.
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