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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Iporpamma pa3paboTaHa B COOTBETCTBHH C OCHOBHOW oOpazoBarenbHOl nporpammont ®I'OC mo
Hanpasienuto 11.03.04 DnexTpoHMKa W HAHOIEKTPOHUKA M TpEAHA3HAUYEHA JUIl OOecCTedeHUs
Kypca «JlonoJHUTEeIbHBIE II1aBbl (PU3UKNY, H3y4aeMOTr0 CTyICHTaMU B TEUCHHE BTOPOTO U TPETHETO

CEMCCTPOB.

OcHoBHast uenv Kypca — sBIsSeTCS (POPMHUPOBAHUE Y CTYACHTOB IEJIOCTHOIO B pPaMKax
CYIIECTBYIOIIUX €CTECTBEHHOHAYUYHBIX IIOJIOKCHUHN IPEACTaBICHUS O COBPEMEHHBIX MAarHUTHBIX
MaTepuagax M MPUHIMUIAX HMX CO3[aHUS, MCIOJB30BaHUS B  YCTpOHCTBaxX (yHKIIMOHAIHHOU
AIIEKTPOHUKH, YCTpOoiicTBO XpaneHus uudopmanuu (HDD, SSD).

JUIst MOCTHKESHMSI TAHHOW 11eJTH OBLITH TIOCTABJICHEI 3a0ayuu .

- O3HAaKOMJICHHE CTYJICHTOB C OCHOBHBIMH THIIAaMH MAarHUTHBIX MaTE€pPHaIOB M (PU3UIECKHUMHU
BEJIMYMHAMU, XapaKTEPU3YIOIIMMU MarHUTHbIE MaT€pPUAIIbL;

- O3HAaKOMJICHHE CTYJEHTOB C OCHOBHBIMU MPHUHIMIAMU (POPMHPOBAHUS MArHUTHOM TOMEHHOMN
CTPYKTYPBI U IIPOLIECCAMU €€ MEPECTPONKH MO 1EHCTBUEM MarHUTHBIX I1OJIEH;

- H3yYCHHE TEXHOJOTMYECKMX METOJOB IIOJIYYCHUS MArHUTOMSTKMX M MarHUTOKECTKUX
MarHMTHBIX MaTEPUAJIOB, a TAK)KE MaTEPHAIIOB JIJIsl BRBICOKOIUIOTHOM 3anucu nHGOopMaIuy;

-  Dpa3BUTHE y CTYIEHTOB OOMIMX TMPEACTAaBICHUI O KIACCHUECKUX U  KBAaHTOBBIX
rajlbBAHOMarHUTHBIX U MAarHUTOYNPYTUX 3P dekTax B (peppoMarHUTHBIX MaTepuaniax;

- H3y4YEHHE BO3MOKHOCTEH MCIOJIb30BaHUS COBPEMEHHBIX MAarHUTHBIX MAaTEPUAJIOB B YCTPOHCTBAX
(GYHKIMOHATIBHOM 3JIEKTPOHUKH;

- U3y4YeHHe MPUHIUIOB YCTPOMCTB M pabOThl COBPEMEHHBIX HOCUTENEeH WH(popMaluu, Kak

marauTHbIX (HDD), Tak u TBepaorensHbix (SSD)

1. MecTo aucuuniaunsel (MoayJisi) B crpykrype OIIOII BO
HuctunnuHa “MarHuTHble MaTepHalbl SJIEKTPOHUKH SIBJISETCS AUCIUIUIMHON ITUKIIA
¢u3uka u oTHOCHUTCA K 00s3aTenbHoN yacTu. Kox yuebHoro nukna b1.B.01.
JucuumnnuHa “MarHuTHble MaTepuallbl 3JEKTPOHUKHN OMUPAETCS Ha IIKOJIBHBIN KypC
¢u3ukn U AucHUIUIMHY «MaTeMaTH4ecKuid aHalu3y», YUTAeTCs MapajulebHO C JUCIUILINHON
«MexaHuKka W MOJEKyJIspHas (U3MKa», AUCHUUIUIMHON «DJIEKTPUYECTBO, MarHeTU3M U
BOJIHOBAsl ONTHKA.
OcBoeHME IUCHUIUIMHBI HEOOXOAMMO [UIsl OCBOEHHUS KypcoB «Ddusmueckue OCHOBBI
NIeKTpOHUKN», «TeopeTnueckue OCHOBBI 3JIEKTPOTEXHUKM», «Hano3nexTpoHuka». OOmas

TPYAOEMKOCTb - 5 3aU€THBIX EUHMII.



I11. TpeGoBanusi K pe3yibTaTamM O0CBOEHHS THCUHILIHHBI

Kypc «JlomonHutenpHble TWIaBbl  (DU3UKW», COTJIACHO  TIOJOKEHUSIM  (heaepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BHICHIETO MPO(ECCHOHATBHOTO 00pa30BaHuUs MpU
noAroToBke OakanaBpa mo HampasiaeHuio 11.03.04 DnexkTpoHMKa M HAHOBJIEKTPOHHUKA, TO3BOJISET

CTYICHTY IPUOOPECTH CIEAYIOUINE KOMIIETEHIIUU:

- CnocobeH apryMEHTHPOBAaHHO BBIOMpATh M PEAU30BBIBATh HA MPAKTHKE APPEKTHBHYIO
METOAMKY  SKCIIEPUMEHTAIFHOTO  HCCJIEJOBAHUS  IAapaMeTpPOB U XapaKTEPHCTUK

HaHOMaTepuaioB U HaHOCTPYKTYp (ITK-2)

IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JMCHUIIMHE (MOAYJII0), COOTHECEHHBIX C
HHIMKATOPAMH JO0CTHKEHHUS KOMIIeTeHIN

KoMnerennus Nuaukaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTEeHIIHi
TIK-2 Crocoben 3Haer:
apryMEHTHPOBAHHO * OCHOBHBIE MAarHuUTHBIE CBOMCTBa
BBIOMPATH U TBEPJBIX TEJI U UX MPUMEHUMOCTH B
peann30BbIBAThH HA COBPEMEHHON TEXHMKE, BKIIIOYas ¢
npakTuKe 3QEeKTUBHYIO NPOCKTUPOBaHKE,  (DHU3UYECKUE U
METOAUKY (DU3HKO-XMMUYCCKHE OCHOBBI
AKCIEPUMEHTAIHLHOTO TEXHOJIOTMM  MATrHHUTHBIX  H3JICIHH
HCCIICAOBAHUS (YHKIIMOHATILHOW ~ JJICKTPOHUKH |
napamMeTpoB U HAHORJIEKTPOHUKH B  COBPEMEHHOMU
XapaKTEePUCTHK BBIYMCIIUTENLHOMN TEXHUKE u
HaHOMaTEpHAaJIOB U UH(GOPMAIIMOHHBIX TEXHOJIOTHSIX;
HAHOCTPYKTYp Ywmeer:
e  OIICHMBATH MpeAeIibl
MPUMEHUMOCTH KJIaCCHUYECKOTO
oaxoJa, poJib u Ba)KHOCTh

KBAaHTOBBIX 3(PPEKTOB MpH ONUCAHUH
(bM3MYECKUX MPOLECCOB B MArHUTHBIX
2JIEMEHTaX (GyHKIMOHATBHON
NEKTPOHUKM U HAHOAIEKTPOHMKH,
BIIMSTHUSA ITUX CBOICTB Ha
MIPUMEHEHHE MarHUTHBIX MaTepHajoB
B COBPEMEHHBIX YCTpPOMCTBAX;
o0OecnieunBaTh TEXHOJIOTUYECKYIO U
KOHCTPYKTUBHYIO peann3anuo
MarHUTHBIX MaTepHajoB B Mpubopax
U yCTPOHCTBaxX  (PyHKIHMOHAIBbHOM

3JIEKTPOHUKH;
Baapneer:
o MCTOAaMMN KBAHTOBO -
MECXAaHHNUYCCKOIO OITUCaHUs

HpOCTGﬁH.IHX KBAaHTOBBIX CHUCTEM,




BXOOAIIHUX B COCTaB MarHuTHBIX
3JIEMEHTOB AIIEKTPOHUKHU u
HAHOJICKTPOHHKH; METOAaMH
IKCIIEPUMEHTAIBHBIX  HCCIICIOBAaHUI
apamMeTpoB u XapaKTePHCTHK
MarHUTHBIX MAaTepHaloB, METOJaMH
00pabOTKM M OIEHKH MOTPEUIHOCTH
U3MEPEHUN IapaMeTpPOB MarHUTHBIX

MaTepuasoB (byHKIMOHATBHON
AJIEKTPOHUKH;
IIK-2 Cnocoben 3Haer:
apryMEHTHPOBAaHHO * OCHOBHBIE ~MAarHMTHBIC  CBOMCTBa

BbIOMpATh U
peann30BbIBaTh Ha
NpaKkTUKe YPPEKTUBHYIO
METOAUKY
HKCIIEPUMEHTAITBHOTO
UCCIIEI0BaHMS
napamMeTpoB U
XapaKTePUCTHK
HaHOMATEPHAaJIOB U

HaHOCTPYKTYP

TBEPJBIX TEJl MU UX MPUMEHUMOCTH B
COBPEMEHHOM TEXHUKE, BKJIIOYas €€
MPOEKTUPOBaHKE;  (UIUYECKUE H
(hU3UKO-XMMHYECKHE OCHOBBI
TEXHOJIOTMM  MAarHUTHBIX  W3JEIHUH
(YHKIIMOHATIBHOM ~ DJIEKTPOHUKH U
HAHOJJIEKTPOHUKA B COBPEMEHHOMU
BBIYHMCIIUTEIbHON TEXHUKE u
MH(POPMALMOHHBIX TEXHOJIOTHSX;

Ymeer:
L] OIICHUBATHb Hp CACIIbl
MPUMEHUMOCTH KJIACCHYECKOTO
MOIX 014, pOJIb 51 Ba)KHOCTh

KBaHTOBBIX 3(PPEKTOB MpH ONMHUCAHUH
(u3NYecKUX MPOLECCOB B MAarHUTHBIX
JJIEMEHTaX (byHKIMOHATBLHON
JIEKTPOHUKU U HAHOIEKTPOHUKH,
BITMSTHUS ITUX CBOWCTB Ha
IpUMEHEHNE MarHUTHBIX MaTepUajIoB
B COBPEMEHHBIX YCTPOHCTBAX;
o0ecreynBaTh TEXHOJIOIMYECKYIO H
KOHCTPYKTHUBHYIO peanu3anuo
MarHUTHBIX MaTepHajioB B Mpubopax
U ycTpoMcTBaXx  (DyHKIMOHAJIBHOMN
JIEKTPOHUKU;

Baaneer:

® METOJaMH KBAaHTOBO -
MEXaHHYECKOI0 OIMMCAHUS
NPOCTEHIIINX KBAHTOBBIX CUCTEM,
BXOJAIIMX B COCTAB MAarHUTHBIX
JJIEMEHTOB JICKTPOHHUKH U
HAHOAJIEKTPOHUKHU; METOIaMHU
IKCIIEPUMEHTATIBHBIX UCCIICTOBAHHIA
mapaMeTpPOB U XapaKTEPUCTUK
MarHUTHBIX MaTEPUAIIOB; METOJAMH
00pabOTKH U OIEHKU MOTPEITHOCTH
M3MEPEHUH MmapaMeTpoOB MarHUTHBIX
MaTepuasioB (pyHKIIMOHAIBHOM




OJICKTPOHHKH;

IV. CoaepkaHue M CTPYKTYpa JMCHUILIMHBI (MOAYJIST)

OO0beM IUCLUILIMHEBI COCTaBIIAeT 5 3aueTHhIX eauHuIbl, 180 yacos,

B TOM unciie 89 yaca KOHTaKTHOW pabOTHI.

3aHATUS TPOBOJAATCS TOJBKO B OYHOM (opMe 0OydeHus ¢ NPUMEHEHUEM AMCTAaHIIMOHHOI'O
KOHTPOJIS CaMOCTOATENBbHOM paboThl cryaeHToB yepe3 OUMOC ¢akynbrera. DIEKTpOHHOH U
IUCTAaHIIMOHHOHN (opM 00yueHUs HE TIPEayCMaTPUBAETCSI.

dopma NpOMEKYTOUHON aTTeCTAlluU: IK3aMEH.



4.1. Conep:xaHne JMCHHUILIMHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEICHHOI0 HAa HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbBI/TEMA = Buasbl yue6Hoii padoThl, DopMBbI TEKyIIEro
n/H w o | BKIIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4arommuxcsi, KOHTPOJIS
g E NMPAKTHYECKYI0 MIOATOTOBKY U TPY10eMKOCTh ycnesaemocTu;
2 e g (B yacax) ®opmMa NPOMEKYTOUHOM
= S = g KounrakTHasi padoTa npenojaaBareJisi ¢ = aTTecTaluu
§ ; § S odyuyawmumMucs E (no cemecmpam)
S 185 |Eg 5
] £ 2 | Jexuun Cemunapckue/ | Koncyns g 'S
5 E HpaKaneCKne/ Talun % :
=z JabopaTopHbIe z
= 3aHATUA @

1 2 3 4 5 6 7 8 9 10

1 | Pasoen 1. JlnamarHeTHKy U apaMarHeTUKH. 2 | 26 4 4 4 0 8 Ompoc

2 | Pazoen 2. ®eppo- u aHTUDEPPOMATrHUTHBIC SJIEMEHTHI. 26 BBITIOJTHEHUE
VYcnoBusi BOSHUKHOBEHHUSI MarHeTU3Ma B TBEP/IBIX TeJax. 2 13 5,7 5,7 1 13 WHIUBUTyaJIbHOTO
OOMeHHOE B3aUMO/ICHCTBHE. TIPOEKTA

3 | Paszoen 3. Teopus MonekyisipHoro mosist. 3akon Kropu — 26
Beiicca. OcHoBBI TeopuH (ha30BOro nepexonaa 2 13 5,7 5,7 2 13 Omnpoc
(dheppoMarueTuk — aHTU(HEPPOMarHeTUK .

4 | Pazoen 4. JlomenHas cTpykTypa peppoMaraeTukoB. OCHOBBI 26 BBIIIOJIHEHUE
TEOpUU HaMarHMYMBaHUS (beppOMarHHTme MaTepHualioB 2 13 5,7 5,7 1 13 WHIUBUTYaJIbHOTO

MIPOEKTa

5 | Pazoen 5. DddexT MarHUTOCTPUKLUH, BIUSHUE HAPSHKEHUH 26
Ha MarHUTHBIE CBOWCTBA eppoMaraeTnka, AE—-addexr,
rajbBaHOMArHUTHBIHN 3QdekT, 3h ekt Xomta, aHOMATbHBIN 3 13 57 5,7 2 13 Omnpoc
a¢dext Xomta B peppoMarHeTUKax, MarHUTOKOJUIOPUYCCKUI
addexkr.

6 | Pazoen 6. MarHUTOMSITKHE U MarHATOKECTKHE MaTEPHAIBI. 26 BBIITOJITHEHUE
CriocoOblI MoNTy4eHUs: MATEPUATIOB ¢ MATHUTOMSITKUMU H 3 13 5,7 5,7 1 13 WHUBU]1yaJIbHOTO
MarHuTOKECTKUMH CBOMCTBAMU. TPOEKTA

7 | Pazoen 7. Metoabl UCCIEIOBAHNSA CBOMCTB (peppOMArHUTHBIX 24
MaTepuaioB Q)ny(HI/IOHaJIfHOf/'I BJICKTpOHI/IKI/(Ib PP 3 12 57 57 2 13 Onpoc

Bauér | 2 Omnpoc
KCP| 0 | 0




UT0ro yacos | | 180 | 89 ‘ 40 40 ‘ 9 ‘ 91 ‘
4.1. Ilian BHeayIUTOPHO# CaMOCTOAITEILHOM Pa00ThHI 00y4aIOIIUXCS M0 TUCIUIITTHHE
CamocrosTenpHas paboTa 00yJaronmxcs V4ebHo-
OreHouHOe METONYECKOE
Cewmectp Hassanue pasznena, TemMbl Bl caMOcTosTebHol pabors|  CPOM | Tpynoemkocts CDCICTEO obecneuenue
A p BBITIOJTHECHUS (uac.) pea CaMOCTOSATEIbHON
paboTHI
Paznensr 1 [ToaroroBka k onpocy u [Bcs mutepatypal
2 A3paGOTKA MHAMBHIYATBHBIX | 5 ¢ 1CHAC 13 Ompoc
pasp A Ay ° cemecTpa p
MIPOCKTHBIX 3aJIaHUM
Paznensr 2 [ToaroroBka k onpocy u B BBINIOJIHEHUE  |[Best muTepatypa]
TCUCHUC
2 pa3paboTKa WHIUBHIYATbHBIX cemecTpa 13 WHIMBUTYAJILHOT
MIPOCKTHBIX 3aJIaHUI 0 MPOEKTa
Paznmensr 3 [ToaroroBka K onpocy u [Best mutepatypal
2 A3paboTKA HHIHBUIYATBHBIX | b 1o CHIe 13 Onpoc
p p A 'Hy o CeMEeCTpa p
MIPOCKTHBIX 3aJJaHUHT
Paznensr 4 [ToaroroBka k onpocy u B BBITIOJIHEHUE  |[Best muTeparypa]
TCUYCHUC
2 pa3paboTKa WHIUBHTYATbHBIX cemectpa 13 WHIUBUIYATBHOT
MPOEKTHBIX 3aJJaHUN 0 MPOEKTa
Paznmensr 5 [ToaroroBka K onpocy u [Best mutepatypal
3 A3paboTKa HHAHBUIYATBHBIX | b 1 CHIe 13 Onpoc
pasp AUBULY N ceMecTpa p
MIPOEKTHBIX 3aJJaHUHT
Paznensr 6 [ToaroroBka kK onpocy u B BBIMTOJIHEHHE | [BCs IuTeparypal
TCUYCHUC
3 paspaboTka I/IHI[I/IBI/I,[[yaJ'{'BHBIX cemectpa 13 WH]JIMBUIyaJIbHOT
MIPOCKTHBIX 3aJJaHUH 0 MPOEKTa
B Teuenue
3 |Pasmensr 7 T[ToroTOBKa KPAaTKKX JOKJIAI0B 13 Ompoc [Best mureparypal
cemecTpa
23 IloaroroBka K 3aqéTy Pabora ¢ JIeKIMOHHBIM MaTepHAIOM K xonmy [BCSI _]'H/ITepaTypa]
' 1 y4eOHOH JIuTepaTypoi CEMECTPOB Ompoc
OO6muit 00beM caMOCTOATEIHHOM PabOTHI O JUCHUILTHHE (Yac) 91




4.3. Coagepxanue yueOHOro MmaTepuaja
CopneprxkaHue pa3iesioB U TEM AUCIUTUIMHBI

Pa3znes 1. luaMarHeTHKY U NapaMarHeTHKH.

Teopust mapamarnetusma Jlanxeena. BeipoxkaeHHbIN 35eKTpoHHBIN Ta3. [lapamarnetusm [laymnu.
Huamarnerusm Jlannay.

Paznen 2. ®@eppo- U anTH(PEePPOMATHUTHBIE YJIEMEHTHI. Y CJIOBUSA BOSHUKHOBECHUS
MartHeTu3Ma B TBepAbIX Tejiax. O0MeHHoe B3auMoaeicTBHe

deppumarneTuk. MexaHu3Mbl KOCBEHHOTO OOMEHHOTO B3aUMOACHCTBUS.
VYcnosue Cronepa. CliuHOBBIE CTEKIIA.

Pa3nea 3. Teopus mosekyasipaoro nous. 3akon Krwopu — Beiicca. OcHoBBI Teopun (pa3oBoro
nepexoaa ¢gpeppoMarHeTuk — aHTU(epPpOMarHeTuK

CrnrHOBBIE BOJIHBI. MarHoHbl. CTaTUCTHKA MarHOHOB. J{ucnepcnoHHOE COOTHOLLEHUE JUIs
MartHoHoB. 3akoH bioxa. @a30Bblii Iepexo/i CHUHOBOE CTEKJIO — [TapaMarHeTHK.

Pasnen 4. lomenHasi cTpykTypa ¢peppoMarieTuKoB. OCHOBBI TEOPHH HAMATHUYMBAHUS
(eppoMarHuTHBIX MaTEPHAJIOB.

Homennas ctpyktypa Jlannay — JIudmmia. JloMeHHbIe rpaHULIBI C TOTIEPEYHBIMU CBSA3IMU. TOHKas
CTPYKTYpa JIOMEHHBIX TPaHUIl. 3aKPUTHYECKOE COCTOSTHUE MAarHUTHBIX TUIeHOK. HauanbHas kpuBas
HaMarHU4YuBaHus. B3auMocBs3b POpMBI IETIIN THCTEPE3Uca C MPolieccaMy HaMarHnYuBaHUs
deppomarneTuka. KBasucrarndeckoe U JHHAMHYECKOS HAMAarHUYMBaHUE.

Pa3neu S. ekt MAarHNTOCTPHUKINH, BJMSHHE HANIPSKCHUI HA MATHUTHbIE CBOMCTBA
¢eppomarneruka, AE-3¢dexT, ranbBaHOMArHUTHBIH 3P PeKT, 3PPekT X0/11a, aHOMAIbHbII
3¢ ¢pexT Xou1a B peppoMarHeTHKax, MArHUTOKOJLIOpUYecKuil I PexT.

MexaHocTpukuus. Mi3MeHeHHe neTyii rucrepe3rca MarHiTOCTPUKIIMOHHBIX (peppOMarHeTHKOB MO
JEWCTBUEM MEXaHUYECKUX HampshKeHWH. B3anmMOCBsI3p MeXIy TpoleccaMd HaMarHUYWBaHHS U
AE->ddextom. Koadpduuuent marauroynpyroit cessu. Jatuuku Ha AE-s¢dekre. Jlatunku Ha
s dexre Xoma.

Paznen 6. MarHuromMsirkue ¥ MArHMTOXKeCTKHe MaTepHayabl. Cnoco0bl moJyYeHHs
MATepHaIoB ¢ MATHUTOMSITKHMH ¥ MATHUTOKEeCTKUMH CBOMCTBaMH.
®epputhl. Matepuaibl 15l TOTHYECKOM MarHUTOAIEKTPOHUKHU. TepMoMarHuTHast oo0paboTka

beppomarueTkoB. MeToibl monyuyeHus aMoppHbBIX (peppOMarHeTUKOB.

Paszpnen 7. MeToabl ucciie10BaHUS CBOMCTB (peppOMArHUTHBIX MATEPHAJIOB (PyHKIIMOHAIbHOM
3JIEKTPOHUKH



®eppoMarHuTHBINA pe3oHaHc. MeTon pacTpoBOM IEKTPOHHON MUKpOcKonuu. Meron
NpUOINKEHNs] HAMAarHUUEHHOCTH K HAaChIIEHUIO. 3MepeHne AMHaMUYeCKUX CBOMCTB JOMEHHBIX
rpanun. Omnpenenenue remnepatypsl Kiopu ¢peppoMarneTukos.

KoHTposb caMocTosATENhHOM pabOThl TPOBOIUTCS HA TPaKTUUYECKUX 3aHATHAX U Ha KCP.

4.3.1. IlepeyeHb CEeMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PAaTOPHBIX padoT

TpynoemMKocTb ®
No HaumeHnoBaHue ceMUHAPOB, (aac.) S Ofdl‘g;pye
Ne paznena | mpakTuyeckux U J1aOOpPaTOPHBIX | Beero W3 Hix
H/H qacoB TIPAKTHICCK CpeHCTBa KOMHeTeHH
pabor as uu
II0JIrOTOBKa
1 2 3 4 5 6 7
1. 1 JlnamarneTuku u 57 57 Onpoc
IIapaMarHeTUKH. ’ ’
2. 2 ®deppo- u BBITIOJIHCHUE
aHTU(eppOMarHuTHHIC HHIANBUNyaIbHOT
57 57 0 IPOEKTa
3JIEMEHTHI
3. 3 Teopus MONEKYISIPHOTO MOJSL. Ormpoc
3akoH Kropu — Beilicca. OcHOBBI
Teopuu (a3oBoOro nepexosa 5,7 5,7
beppomarseTuk —
aHTU(PEPPOMArHETHUK.
4, JomeHnHas cTpykrypa BBINIOJIHEHHE
(peppOMaFHCTI/IKOB. OCHOBBI 57 57 MHIWBUYaJIbHOT
TEOPUH HAMArHUYUBAHUS ' ' 0 IPOEKTa
(heppOMarHUTHBIX MaTEpPHAIIOB. 3I1K-2
5. 5 Marauromsrkue u Omnpoc
MarHuTOKECTKUE MaTepHAIIbI.
CrniocoOsbl nosnydeHus 57 57
MaTepHaioB ¢ MArHUTOMSTKUMHU ’ ’
¥ MarHUTOKECTKUMHU
CBOMCTBaMH.
6. 6 Marsuutomsrkue u BBITIOJTHEHHUE
MarHuTOKECTKUE MaTEpHAIIbI. WHJUBUYaJIbHOT
CrniocoOsbl nonydeHus 57 57 0 MPOEKTa
MaTepHaoB ¢ MAarHUTOMSTKUMHU ’ ’
¥ MarHUTOKECTKUMHU
CBOVMCTBaMH.
7. 7 Mertoap! ucciieqoBaHUsA CBOMCTB Ompoc
(eppOMarHMTHBIX MaTEPHAIIOB 57 57
(bYHKIIMOHAILHOW 3JIEKTPOHUKHU
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4.3.2. llepevyeHb TeM (BONMPOCOB), BBIHOCMMBIX HA CAMOCTOSITe/IbHOE U3YUeHHE CTYAeHTAMH B
paMmkax camocrtositeqbHoil padoTsl (CPC)

Ne Tema Bun 3anaHue Pexomenayemas | KomuuectBo
Heql. CaMOCTOSITENTLHO JauTepaTypa 4acoB
11 pabOoTHI
1. | Auamarnetuku u | CamocrositenbHa | YreHue
rapaMarHeTHUKH. s IOATOTOBKA IO | JIMTCPATYPHI,
TeMe BBITIOJTHEHUE
WHIUBUAYAITBHOT
0 HpOCKTZ, [sos 13
auteparypaj
MOATOTOBKA K
MPaKTUYECKUM U
1a00paTOPHBIM
paboTtam.
2. |Deppo-u CamocrositensHa | Urenue
aHTI/I(beppOMaFHI/IT s IIOAT'OTOBKA I10 | JIMTCPATYPBhI,
HBIE STEeMEHTEL TeMe BBITIOJTHCHUE
Y CIIOBHS WHIUBUAYAIBHOT
BO3HMKHOBEHUS © tpoeita, [sea 13
MOATOTOBKA K nuTepatypal
MarteTusMa B MPaKTHYECKUM U
TBEPABIX TElaxX. J1a00paTOPHBIM
O6menHoe pabotam.
B3alMO/ICHCTBHE.
3. | Teopus CamocrositensHa | Utenue
MOJIEKYISPHOTO s MOATOTOBKA IO | JIMTEPATYPHI,
OIS, 3axon | TEME BBITIOJTHCHUE
Kroopu — Beiicca. MBIy JILHOT
0 MIPOEKTA,
OcCHOBBI  TEOpHUU [I0ATOTOBKA K [Best 13
¢azoBoro NPAKTHYECKUM 1 auTeparypal
nepexozna 1a60paTOPHBIM
dbeppomMarHeTuK — paboTam.
anTudeppomartHe
THUK
4. | domennas CamocTtostensHa | UteHue
CTpyKTypa sl IOATOTOBKA 10 | TUTEPATYPHI,
(beppomarueTHkos. | reye BBITTOJIHEHUE
OCHOBBEI TEOpHH MHMBHIYaIBHOT [
HaMarHM4uBaHus 0 TIpoeKTa, BCA 13
(heppOMarHUTHBIX auteparypaj
MaTepHANOB MOATOTOBKA K
MPAKTUYECKUM U
1ab0paTOpHBIM
paboTtam.
5. | Oddexr CamocrostenpHa | Urenune
MarHMTOCTPUKLMY, | o [IOATOTOBKA IO | JIUTEPATYPHI,
BIGIHHC TeMe BBITIOJTHEHHE
HATPSUKCHUH Hal WHTHBHTYaTBHOT [Bes 13
Mal“I:II/ITHLIe 0 TpOeKT, _]'[I/ITepaTypa]
CBOHCTBaA
beppomarseTuka, TIOATOTOBKA X

AE-5ddexr,

IMPAKTUYCCKHUM U




raabBaHOMATrHUTHEIH 1a00paTOPHBIM
shpdexr,  sbdekT paboTam.
Xomra, aHOMAJIbHBIH
a¢pdekr Xomna B
dbeppoMarHeTHKax,
MarHUTOKOJUIOPHYEC
Kuii 3 PexT.
Marautomsarkue n CamocrtosTenbHa | UTeHHMe
MAarHUTOKECTKUE | S MMOJATOTOBKA MO | JUTEPATYPBIL,
MaTepUaIbl. TEME BBITIOJIHEHHE
Crioco6b1 WH/IUBUYAJILHOT
MOJTy4YCHUS 0 MPOEKTa,
MaTepuajoB C IIOATOTOBKA K [BCﬂ 13
MarHUTOMSTKAMU MPAKTUYECKUM U nuTeparypal
u 1a00paTOPHBIM
MarHUTOKECTKUMHU paboram.
CBOMCTBaMH. Pemenne 3amaq
MeToabt CamocrosrensHa | UteHue
HCCIIEIOBAHUS sl HOATOTOBKA O | JINTEPATYPHI,
CBOICTB TeMe BBIIIOJIHEHUE
(beppoMarHuTHBIX WHIABUAYaJIbHOT [Bes
MaTepHaIoB O IIpOCKTa, nmuteparypal 13
(yHKIHOHANBHOI IIOATOTOBKA K
SMEKTPOHHKH MPAKTUYECKUM U
1a00paTOPHBIM
paboTtam.
Texymue KOHCYIbTalUH 9
IToaroroska K 3a4CTy BCs JIUTEpATypa

4.4. MeTonnueckne yKa3aHus 10 OPraHU3ALUM CAMOCTOSITEIbHON PadoThl CTYIEHTOB

K coBpemeHHOMY crienuaiucty OOIIECTBO MPEIbSABISET JIOCTATOYHO IHIMPOKUI MepedeHb
TpeOOBaHUM, cpeld KOTOPBIX HEMAJOBAXXHOE 3HAYCHHE HMEET HaJIWuue Y BBINYCKHUKOB
OIpEJICJIEHHBIX CHOCOOHOCTE M yMEHHUS CaMOCTOATENbHO JO00BIBaTh 3HAHUS U3 PA3JIMYHBIX
MCTOYHHUKOB, CHCTEMAaTH3HpOBATh IMOJYYEHHYI0 HWH(POPMALMIO, JaBaTh OLIEHKY KOHKPETHOM
¢uHaHcoBOl cuTyanuu. dopMupoBaHHe TaKOro yMEHMsI MPOMCXOJUT B TEUYEHHE BCEro Nepuoja
oOyueHusi yepe3 y4yacTHE CTYAEHTOB B NPAKTHMUECKUX 3aHATUAX, BBINOJIHEHHE KOHTPOJIbHBIX
3aJJaHUi, HAalUCaHME KYypPCOBBIX M BBIIYCKHBIX KBaIM(PUKALIMOHHBIX paboT. [lpu >TOM
caMmocTosiTeNIbHast paboTa CTYACHTOB UIPAET PELIAIONIYIO POJIb B X0J1€ BCET0 yueOHOTO Mpolecca.

Teopernueckne 3HaHWS, IOIYYEHHBIE CTYJEHTAaMH Ha IPAKTHYECKUX 3aHATHUAX W IIPU
CaMOCTOATENIbHOM M3Y4YEHUM Kypca IO JUTEPaTYpHbIM HCTOYHUKAM, 3aKPEILUIAIOTCA TIpH
BBIITOJIHCHUM IIPAKTUYECKUX 3aJaHUMN.

[Tpy BBIMOTHEHUM MPAKTUYECKUX 33aJaHUN oOparaeTcss 0coboe BHUMaHHE Ha BBIPAOOTKY y

CTYACHTOB YMCHHUS T'PaMOTHO BBIIIOJHATE H Oq)OpMJ'IHTI) JOKYMCHTAIIUIO, YMCHUA IOJIb30BATHCA



5)
HAyYHO-TEXHUYECKON CchpaBOYHOM auTepaTypord. Kaxaplil CTyIeHT AOJKEH MOJATOTOBUTHCS K

3alIUTe CBOETO OTYETa, Pa300paBIINCh C TEOPUEH HCCIIEyeMOTo SIBJICHHUS.

Texymas pabora Haj y4eOHBIMH MaTepHajaMH BKJIIOYAET B Ce0s CHUCTEMaTH3AIHIO
TEOPETUYECKOr0 MaTepHalia KaXJOoW MpakTH4eCKOH padoThl, 3allOJIHEHUS MPOIMYIIEHHBIX MECT,
YTOYHEHHS] CXEM M BBIIENICHUS TJaBHBIX MBICICH OCHOBHOTO cojepxaHusi pabotrel. s 3TOro
UCTIOJNB3YIOTCS HUMEIOIIHECs y4eOHO-METOIUYEeCKHEe MaTepualibl M JApyras pPEKOMEHJIOBaHHAs
JuTeparypa.

['panuIel MeXy pa3HBIMU BUJIAMU CaMOCTOSITENIBHBIX padOT JOCTATOYHO Pa3MBITHI, @ CAaMU
BUJBI paboTHI nepecekaroTcs. Takum o0pa3oM, caMOCTOSTENbHON padoTa CTYIEHTOB MOKET ObITh
KaK B ayJUTOPHUH, TaK U BHE €€.

3akperuieHue BCEr0 HM3yYEHHOTO MaTepHhajia OCYIIECTBIISIETCS Ha KOHTPOJBHOM padore.
Taxxxe MokeT OBITH MPOBENEH ONpPOC MO BceM TemaMm Kypca. I[IpemopaBarens momoraer
pa3obpaThCs ¢ MPOOIEMHBIMH BOIIPOCAMHU U 337a4aMHu (110 Mepe MX MOCTYIJICHHS) B XO€ TeKYIIHX

KoHCynbTanuid. LIInpoko nCnoap3yroTest 3IEMEHTHI TPOEKTHOTO TI01X0/1a B 00Y4YECHUH.

4.5. [IpumepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEeKTOB) (IIPH HAJIMYHMH)

KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI



V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCHUIIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

OCHOBHAS TUMepamypa

1) CemenoB A.JlL., I'aBpumok A.A., ymyrun H.K., SciokeBry FO.B. MaruutHbie MaTepuabl
MHUKpPO- W HAHODJEKTPOHHMKHU. YueOHoe mocoome. Upkyrck, U3a-so UI'Y, 2012.- 147 c.,
ISBN 978-5-9624-0624-4 (30 »k3.)

2) TaBpumok A.A., CemupoB A.B., Mopozoa H.B., T'onbirun E.A. MaruutHsie CBOWCTBa
TBEpIBIX Tel. YdeOHoe mocooue. Upkyrck, U3a-Bo UT'Y.2014.-163 c., ISBN 978-5-9624-
1105-7 (19 5k3.)

JOTIOJTHUTEIIbHAS JTUTEPATYpa

1. Tukagzymu, Cocun. ®usuka GpeppomaraernzmMa. MarHuTHbie cBoMcTBa BemiecTBa [ TekcT] /
C. Tukamzymu; nep. ¢ . M. B. beictpos; pex.: I'. A. Cmonenckuit, P. B. [Tucapes. - M. : Mup ,
1983. - 302 c. : un.; 22 cm. - bubnuorp. B kKoHIiie raB. - [Ipeam. ykas.: ¢. 294-299. (13k3.)

2. Kurrens, Yapne3. Benenne B pusuky tBepmoro tena [Tekcr] / Y. Kurrens. - 2-e m3n.,
ctep., [lepeneuatka ¢ u3a. 1978 r. - M. : MeauaCrap, 2006. - 791 c. : un. ; 21 cMm. - bubnuorp.: c.
769-791. (5 9k3.)

3. I'unz30ypr, Unbs daiiBunseBud. Beenenue B pusuky tBepaoro tena [Texer]: OCHOBBI KBaHT.
MEXaHHUKH U CTaT. PU3NKH C OTIICITHHBIMHU 33a9aMy (DU3UKHU TBEPIOTO Tena: Yued. mocodue / 1. .
I'um36ypr. - CIIO.: Jlanb, 2007. - 537 c. : un. ; 21 cm. - (YueOHuku g By30B. CrienuanbHas
muTeparypa). - bubmmorp.: ¢. 536-537. - ISBN 978-5-8114-0721-7 (11 3k3.)

4. bopoBuk, EBrennii CranucnaBosud. Jlekuuu no maruerusmy [Tekcer] / E. C. bopoBuk, B. B.
Epemenko, A. C. MuibHep. - 3-¢ u3j., nepepad. u gom. - M. : ®mmaraut, 2005. - 511 c. : wr; 22
cM. - bubnuorp.: ¢. 503-510. - ISBN 5-9221-0577-9 (1 3k3.)

5. HpsuxoB, [laBen HuxonmaeBuy. DIEKTpOHHBIE CBOWCTBA M MPHUMEHEHHE HAHOTPYOOK

[Dnextponnslii pecypc] / I1. H. dpsuxoB. - 2-e u3a. - OBK. - M. : bunom. JlabopaTtopus 3HaHuii,
2012. - (Hanorexnonorun). - Pexxum mocryna: Y3 "bubmuorex". - 20 mocrynos. - ISBN 978-5-
9963-1096-8 (20 »k3.)



0) nepuoouueckue u30anusl

- HCT.

B) CHUCOK ABMOPCKUX MemOoOUu4eCcKux pazpadomox

1) I'aBpumox A.A., CemupoB A.B., Mopozosa H.B., T'oasirua E.A. MarautHsie cBO#CTBa
TBEpABIX Tel. YdeOHoe mocooue. Upkyrck, U3a-Bo UT'Y.2014.-163 c., ISBN 978-5-9624-
1105-7 (19 5k3.)

2) B cucreme o6paszoBarenpHoro moprana HWIY  (http://educa.isu.ru/)  pa3smerieHs

MCTOANYCCKUEC MAaTCPHAJIbI U 3aJlaHUS 110 JaHHOMY KYpCYy.

2) 6a3vl OaHHbIX, UHPOPMAYUOHHO-CNPABOUHBIE U NOUCKOBbLE CUCHIEMbL
e DOU3 «bUBJIMOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DBC «JIAHb» HTTP://E.LANBOOK.COM/
e OBC «PYKOHT» HTTP://RUCONT.RU
e ApxuB HayuHbIX xypHaIoB JSTOR (http://www.jstor.org)


http://educa.isu.ru/
http://www.jstor.org/

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILTUHBI (MOTYJIs1)

6.1. YueOHO-12a00paTOpHOE 000py/I0BaHUE:
[IpakTrueckue W abopaTopHBIC 3aHATHS IO JAHHOW AUCIUIUIMHE TIPOBOIATCA B Y4YEOHOM
ayJUTOPHH IO PACIIMCAHUIO.
Ha (¢akynprere wuMeeTcss KOMMBIOTEPU3UPOBAHHAS  AyAWTOPHS, TNpEAHA3HAYCHHAs  JUIs
CaMOCTOSITEIbHOHN pa6OTBI, C HCOI'paHUYCHHBIM JOCTYIIOM B I/IHTepHeT, CTaHJApTHBIC CPEACTBAMUA
MPOCMOTpa NpPE3CHTAUUMid W JPYrdxX MaTepUalioB IO KYypCy, CTYAEHThl MOTYT HCIOJIb30BaTh

COOCTBEHHBIE HOYT6YKI/I W IIAHIOCThI HA IIPAKTHYCCKUX U na6opaToprlx 3aHATHAX.

6.2. [IporpamMHoe obecneveHue:
CraHJapTHBIE CEpBHCHI CeTH MHTEepHET, CTaHJapTHBIC CPEICTBAMHU IMPOCMOTpA IMPE3CHTALUN U
APYrHX MaTEepPHaJIOB IO Kypcy, naket opucubix nporpamm Libre Office (munensus GNU), KiCAD

(anexrpocxemanyecku CAIIP, munenzus GNU)

6.3. Texunueckue u IJICKTPOHHBLIE CPEACTBA:
I[J'IH MMPOBCACHUA IMPAKTUYCCKHUX W JICKIIHMOHHBIX 3aHATUH B KayeCcTBE JACMOHCTPAIUOHHOT'O

000pyIOBaHUS MCIIONB3YIOTCS TIPOSKTOP, 3KPaH W MeENOBasi J0cKa. VCIOIb3yOTCSI COBPEMEHHBIC
obpa3oBaTenbHble TEXHOIOTHU: HH(opMalmonnsle (JIekiuu U npesentanuu B Libre Office, Power
Point), npoekTHble (MyJIbTHMEAWA, BHUACO, JOKYMEHTalbHble (uiIbMbI). lcrnonb3oBanue
rJ100aJbHOM KOMIBIOTEPHOW CETH IMO3BOJISIET OOCCIEUUTh JOCTYIMHOCTh MHTEpHET-pPECYypCoB H
pean30BaTh CaMOCTOSITEIBbHYIO pabOTy CTYICHTOB, B XOJ€ KOTOPOH OHHM MOTYT BBIYHUTHIBATH
Hay4HbIE CTAThH 10 TeMaM Kypca. Ha JIeKIisx MOryT UCIOIb30BaThCs MYJIbTUMEIUIHBIC CPEICTBA.
Ha ¢akynbTeTe wuMeeTCss KOMIBIOTEPH3MPOBAHHAS —AayAWTOPHS, TPEIHA3HAYCHHAS IS
CaMOCTOSITENIbHOM pabOThI, C HEOTPAHUUCHHBIM JJOCTYIIOM B MHTEpHeT.
Marepuaibl: Hay4YHbIE CTAThU U MOHOTPA(UU U3 PELIEH3UPYEMBIX KYPHAIOB, PACCMATPUBAOIIHE
COBPEMEHHBIE TIOXO/IbI U UCCIICOBAHUS B 00JaCTH MArHUTHBIX MaTEPUAIOB, COBPEMEHHOTO

AJIEKTPOHHOTO 00OPYI0OBAHMUS, IPUMEHIEMOTO B COBPEMEHHOM (PU3UKE U DIIEKTPOHUKH.

VI1l. O6pa3oBaTesibHbIE TEXHOJIOTUH
B cootBerctBum ¢ Tpedoanusmu @I'OC BO no peanuzanuy KOMIETEHTHOCTHOTO TIOJX0/1,
B y4e€OHOM NPOIECCE MCIOJIb3YIOTCS aKTUBHbIE M MHTEPAKTUBHbIE (DOPMBI MPOBEACHUS 3aHATUH.
WuTepakTuBHBIE (OPMBI pabOTHl Ha YUEOHBIX 3aHATHSAX MPEIYCMAaTPUBAIOT aKTUBHYIO MO3MIIUIO
CTYJCHTOB NpHU H3YYEHHH MaTepuaia, HalpuMep, CaMOCTOSITENbHO IMOATOTOBUTH JOMOJHEHHE K
TE€Me U BBIHECTH €ro Ha OoOCYyXJeHHUE, MPOBECTU TUCKYCCHIO, BKIIOUHUTH 3JIEMEHTHI COOCTBEHHBIX

Hay4YHBIX MCCJIEIOBAaHUM U CHeNaTh KPaTKylo Mpe3eHTalnio cBOMX HapaboTok. Bee aTo popmupyer
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CHOCOGHOCTI/I MNPUMCHATH 3HAHUA, YMCHUS U JIMYHOCTHBIC KAUYCCTBA JJI1 YCHGMHOﬁ ACATCIIbHOCTHU B
00J1aCTH COBPEMEHHOM (PU3HUKHU U DJICKTPOHUKH.

[To wmarepuanam pabGoThl CTYAEHTBl HPUOOPETAIOT  MCCIEIOBATENbCKME  HABBIKU,
HE00X0AUMBIE 17151 pabOThI 10 MEXKIUCIUITIMHAPHBIM HANPABICHHSIM, TIOCIIE IOIydYeHUsT 0a30BOr0O
o0pa3zoBaHus U POPMUPYIOT KOMIETECHIIUIO TOTOBHOCTH BBISIBUTH €CTECTBEHHOHAYYHYIO CYLTHOCTb
npobjeM,  KOMIIETEHLHIO  TOTOBHOCTH  HCIOJIb30BaTh ~ METOAbl  TEOPETUYECKOM U
HKCHEPUMEHTAIbHOMN (PU3UKH B TPOHECCHOHATILHON 1EATEIbHOCTH.

[IporpamMa oOcCHOBaHa Ha WCHOJB30BAHUU COBPEMEHHBIX O0Opa30BATEIBHBIX TEXHOJIOTHIA:
MHGOPMALMOHHBIX (JeKIuH W mpe3eHTauuud B Power Point), MpOeKTHBIX (MyJbTHMEINa, BUIEO),
IMCTAaHIIMOHHbIE, HAYYHO-MCCIIEeI0BATEIbCKON HANIPABIEHHOCTH U T. II.

Ha nexkuusx M NOpakTUYECKUX 3aHATUSAX UCIOJB3YIOTCS AKTHBHBIE METOABI OO0ydeHUs
(KOMIIBIOTEPHBIX CUMYJISALUN, Pa300p KOHKpETHBIX cuTyanuil). [IpumeHstoTCs METOJbl MPOEKTHOIO

nmoaxoJa nmpu u3y4CeHuu pa3aciioB U NOATOTOBKU MHAWBUAYAJIbHBIX IIPOCKTOB CTYACHTOB.

VIIl. OueHouynble MaTepHabl AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTecTalul
®onn oneHouHbBIX cpeacTB (POC) mpeacTaBiIeH B MPUIOKCHHUH.
8.1.1. OueHouHble cpeacTBa ISl BXOJAHOIO KOHTPOJIS

[IpoBoauTCS ONpOC HA IEPBOM 3AHSATHUH.

8.1.2. OuieHOYHbIE CpeACTBA TEKYIIEr0 KOHTPOJIS
Conepkanre ydeOHOTO Marepuana pasfeneHo Ha auaaktuueckue eauuunbl (AE) —

MpeIMETHBIE TEMBI, TOJIeKAIINE 005S3aTeIbHOMY U3YYEHUIO U YCBOEHHUIO B MpOIlecce OOyUeHUs.
VYuuThiBaeTCS  MPOMEXKYTOUHAsh  aTTecTaluss IO  HUTOTaM  CaMOCTOATEIbHOW  paboThl,
MPelyCMOTPEHHOM MPOrPaMMOil Kypca.

HpI/IMepHBIG TECTOBBIC 3aaHU IO ACTPOHOMUU IPHUBEACHEI B q)OHI[aX OLCHOYHBIX CPEACTB

(B IPUIIOKEHUH).

8.1.3. OueHouHbIE cpeACTBa ISl IPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHast arTectamus IpoBoaUTCS B (hopme 3auéTa.

Marepuans! Uit IPOBEAEHUS TEKYLIErO U IPOMEKYTOUYHOTIO KOHTPOJIS 3HAHUM CTYJICHTOB:

Kommerenium,
No KOMIIOHEHTEI
Bun kouTpois KoHTponupyembie TeMbI (pa3esbl)
n\i KOTOPBIX
KOHTPOJIHPYIOTCS
1. Omnpoc Paznen 1 [K-2
Brmmonaenue TIK-2
2. Pasnen 2
WHIUBUAYAITBHOTO
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MPOEKTa
3. Omnpoc Paznen 3 [K-2
Brimonnenue [1K-2
4, WHIUBUYAIHBHOTO Pa3zmen 4
MPOEKTA
5. Ompoc Pasznen 5 [1K-2
Brimonnenue [1K-2
6. UHJUBUAYAIBHOIO Paznen 6
MPOeKTa
7. Ompoc Pasnen 7 [1K-2
8. 3ader, onpoc Bce tembl [1K-2

IIpuMepHLIA CONCOK BOIIPOCOB U VIIPAXKHEHUH K 3a4ETY

1. CraTucTudeckue XapaKTEPUCTHUKHU ITPOLECCa HaMalrHUYrBaHUWs. KpI/IBaH Ha4daJIbHOI'O

HaMarom4uBaHUW .

2. MarauTtHas BOCIIPUUMYUBOCTD. Iletns TrucTepe3nca u €€ nmapamMeTphl. HOTepI/I Ha THCTCPE3UC U

BHUXPCBLIC TOKH.

. JledexTsl kpucTaIIMUECKO peméTku peppoMarHeTika. MakpocKkonuueckue AeQeKThI.
. JloMeHHas CTpyKTypa, IOMEHHbIE TPAaHHIIBL.

. MaruurtHas aHU30TPOMHsI, MArHUTOCTPUKIIHS, MeXxaHoCTpukius, AE-3ddekr.

. [Ipouteccyl HaMmarHuuMBaHusl B GeppoMarHeTHKaX.

3
4
5. MexIoMeHHbIe TpaHULIbl eppOMarHeTHKA.
6
7
8

. Monens Ctonepa—Bonsdapra. Actponna.

9. BnusHne MeXaHUYEeCKUX HaHpH)KeHI/Iﬁ Ha MAarouTHBIC IIapaMCTPhI Q)eppOMaFHeTI/IKOB

10
11
12
13
14
15
16

. Marautomsrkue MaTCpUaJIbI. 3akoH bioxa.

. Texnonorus IMOJIYYCHH S MAarHUTOMST'KUX MATCPUATIOB.

. CmmaBsl xenesa ¢ KpCMHHEM. CraBbl JKejle3a ¢ HUKEIIEM.
. CI1aBhl kejie3a ¢ allFOMUHHEM. AMOp(l)HLIe METANIMYCCKUC CIIJIaBhI.
. Marauroxectkue MaTepuraJbl.

. TexHonorus MOJIYYCHHU S MAIrHUTOXKECTKUX MAaTCPHUAJIOB.

. CHJ'IaBLI, MarHuTHas )XECTKOCTh KOTOPBIX O6YCJIOBJ'ICH3 HepeCTPOﬁKOﬁ ux KpHCTaHHH‘IeCKOﬁ

PELIETKMU.

17. CHJ'IaBLI, MarHuTHas )XECTKOCTh KOTOPBIX BbI3BaHA BBIACJICHUEM MCIKOKPUCTAIUIMYCCKUX (1)8.3.

Marnutoxéctkre Matepuaisl Ha ocHoBe coeanHeHnit R2Fel14B (R — penkozemenbHbIN MeTa).
18. MarHuTox€cTKkue XuMU4eckie coeIMHeHus. THTepMeTannieckie cCoeIMHEeHNs KoOanbTa C

PEAKO3EMCIIbHBIMU METAJIJIAMH.

19
20
21
22
23
24
25
26
27

. TepMI/I‘-ICCKaSI U TCpMOMArnuTHasA O6pa6OTKI/I MAarauTHBIX MAaTCPUAJIOB.

. Jlazepnas
. OeppuUTtsL.

. MaTCpI/Ia.HBI JJIA 3allMCHU I/IH(l)OpMaLII/II/I Ha IMJIOCKUX MarHuTHBIX JOMCHAX.

o0OpaboTka.

. IM/1 — marepuansl. Oprodepputsl. ['ekcadeppuTsl.

. IHomyuenune LIM/1 — MaTepuaos.
. Marepuaisl 111 TEpMOMAarHUTHOU 3aIIUCH.

. Knaccuueckue ranpBanoMarHuTHeie 3PPexTsl DPPEKT MarHUTOCONPOTUBICHHS.

. O dext Xomna. Dpdext HepHcra—ITTHHCTAYy3€HA.
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28. D dexT ruraHTCKOro MarHUTOMMIIEIaHCa.

29. D deKT ruraHTCKOro MarHUTOCOITPOTHUBIICHUSL.

30. I'panynupoBaHHbIE KOMIIO3UTHI U CBEPXPELIETKH

31. KBanToBsiii 3¢ ekt Xoia.

32. MarunuToanekTpuueckuii 3¢ pext. MynpTudeppouKy.

33. MarHuToeMKOCTHBIN (P PEeKT.

34. YnupasisieMble MAarHUTHBIM TI0JIEM CIIHH-TYHHEJIbHBIE TIEPEXO/IbI.

35. Jlatuuku Ha 3 dexre Xoma.

36. JlaTuMKHU BBICOKOYACTOTHOI'O AJIEKTPOMATrHUTHOI'O U3JTyYEHUS.

37. MarHutHble MaTepHallbl, UCIIOJIb3YeMbIE [T MATHUTHOW 3alIMCH U XpaHEHUs! HH(pOpMaIuH.

38. Mar"eTuku ¢ ruraHTCKUM MarHUTOCOIIPOTUBIIEHUEM.

39. YerpolictBo 1 npuHIMI padboTsl xkEctkoro nucka (HDD).

40. HDD: MarHuTHBINA TPUHIUI YTSHUS U 3alIMCH UH(OPMAIIHH, JIOTHYECKOE YCTPOUCTBO
KECTKOTO TUCKa, xapakrepuctukn HDD, ocobennoctu, TpeGoBaHms.

41. I'onoBku uteHusi-3anucu HDD.

42. OCHOBHOH M IPUMECHBIN XUMHUYECKUI1 cOCTaB (heppOMarHeTHKa.

43. Kpucrannndeckasi CTpykTypa ¢peppoMarHeTuka.

44, YcTpoiicTBO M MPHHIMIT TBepAoTenbHOro Hocutes nHdopmanuu (Solid State Drive) (SSD).
45. SSD: npuHIUT YTeHUs U 3alUCH HH(POPMAIUH, JTOTHYECKOe YCTPOMCTBO, XapakTepucTuku SSD,
0Cc00EHHOCTH, TPEOOBAHUS, TUIIHI SIYCEK TTAMSTH.

46. Marautokanopudeckuii 3¢ dekr. [IpuuwHbl, Ucnolb30BaHUE, (U3HUEcKoe O00O0CHOBAHHE.
MarsnuTtHoO€e OXJIaKIeHHUE.

47. MarHuToau3JIEKTPUKH. [IpeumyiecTBoM CEpPACYHUKOB, H3TOTOBJICHHBIX u3
MarHUTOMAJICKTPUKOB Tepe PeppUTOBBIMH CEPIICUHUKAMHU.

48. KonoccanbHO€ MarHUTOCONPOCTUBIICHHE, IPHHINIHAIBLHBIE OTJIMYHAS U CXOACTBO € dPPEeKTOM
MarHUTOCOTIPOTUBIICHHUS M THTAHTCKOTO MarHUTOCOMPOTHBIIEHHS. [IepCeKTHBI HCIIOTb30BaAHMS.
49. TlepcnieKTHBHBIE MarHUTHBIE MaTepHajbl COBPEMEHHOH MHKPOAJIEKTPOHHKH, KOTOpBIE Ha

TCKYHII/Iﬁ MOMCHT HC HalllJTU IIMPOKOT'0 NPOMBIIIIJIICHHOT'O IPUMCHCHH .

Ne 1

BemectBa (kak npaBuiio, B TBEPAOM KPUCTALIMYECKOM MIIM aMOP(PHOM COCTOSTHUM), B KOTOPBIX
HUKE ONpe/IeIEHHON KpUTUYECKOM TeMiieparypsl (Touku Kropu) ycTtanaBiuBaercs JalbHUN
(beppOMarHuTHBIN MOPSIOK MAarHUTHBIX MOMEHTOB aTOMOB MJIM HOHOB (B HEMETANTHYECKUX
KpHUCTaJIJIaX) WJIK MOMEHTOB KOJJIEKTUBU3UPOBAHHBIX 3JIEKTPOHOB (B METANIMYECKUX KpUCTaIIax)?

1. deppoMarueTuku
2. JInaMarHeTUKH.

3. ®eppuThl.

4. [TonynpoBOHUKH.

Bepusrii otBer - 1
Ne2
JIi1st Kako¥ OCHOBHOM TIeJTH TOOABIISIETCS] KPEMHUH B JKeJe30 IS MCTIOIh30BaHUS IaHHOTO CIIJIaBa B

CepIeYHMKaX TPaHC(POPMATOPOB U Apocceieit?

1. Causuts Touky Kropu.
2. IToBeicuTh TOUKY Kropu.
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3. YBenuuuTh 3JIEKTPUUECKOE CONPOTUBIICHUE.
4. CHU3UTB JIEKTPUUYECKOE COMPOTUBIICHUE.

Bepnsriii otBeT - 3

Ne 3
H3MmeHeHne TepMOAMHAMHYECKOTO (TEIJIOBOT0) COCTOSIHHMSI MATHUTHOTO MaTepHala mpy U3MeHe-
HUH CTEIICHH €r0 MarHUTHOTO YIOPSI0YCHHUs (MATHUTHOTO COCTOSIHUS)?

1. Ddbdexr Heemnst

2. D¢ dexr 'onkuHcoHA

3. DddexT Xomna

4. MarauTokaizopuyeckuii 3 pexr

Bepnplii oTBerT - 4

Ne 4

MarHuTHbBIC MaTepHaIbl, IIPEICTABIISAIOIINE COOOH KOHIJIOMepaT MarHUTHOTO IOpoIKa (13
(dbeppoMarHeTHKOB W/Win (HeppUMarHEeTHKOB) JUAJIEKTPUKA (TIOJTMMEPBI, OAKEIIUT, TTOJUCTHPOIT,
pe3rHa U T.I1.); B MAKpooObEMax 00J1a/1at0T BHICOKUM 3JICKTPHUUESCKUM COMPOTHBIICHUEM,
3aBHUCSIIUM OT KOJUYSCTBABA U TUIIA CBA3KH — JTO?

1. ITapamarseTuky BTOpOro poja.
2. lnamMarHeTuKH.

3. MarHuToAu3IEeKTPUKH.

4. [TonynpoBOAHUKH.

Bepnsiii otBeT - 3

PaspaboTunkmu:

o

IOLIeHT, K.().-M.H. E.A. I'onbirun
(3anumaemas OOAHCHOCHb) (uHuyuanvl, pamuius)

[Iporpamma coctaBneHa B cooTBeTcTBHHM ¢ TpeboBanusmu PI'OC BO mo HampaBieHHIO
moarotoBku 11.03.04 DiaekTpOHUKA M HAHODJIEKTPOHHUKA.

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl o01el u skcepuMenTanbaol ¢puzuku UT'Y

ITporoxon Ne 5 ot 21.02.2025 r.

/
ITpotokon Ne __7 , 3aB. kaenpoii %,/ A.A. TaBpuittok
-/

Hacrosimas mnporpamMma He MoOKeT OBbITbH BOCHPOM3BeJeHA HHM B Kakoii ¢opme 0e3
NpeABapUTEIbHOI0 NMCHMEHHOI0 paspeleHns kKadeapbi-pa3padoTynka NporpaMmsl.



